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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o OMOJOTHH OCHOBHOTO 001Iero oOpa3oBaHus (yriayOiaEHHBIM
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC 00O, ¢ yuerom denepaibHON pabouyel MporpaMMbl BOCIUTAHUS JJIS
0011e00pa3oBaTeIbHBIX OPraHUu3alni.

[TporpamMmMa mo 6MONIOrMKM OPUEHTHPOBAHA HA O0YUAIOLIUXCS, MPOSBIISIONIINX
MOBBIIICHHBI UHTEPEC K M3YYEHUIO OMOJIOTHH, U HampaBlieHa Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOM T'PAMOTHOCTHM W OpraHU3allii0 H3y4yeHUs OHWOJOTrMU Ha
JeSITEIbBHOCTHOM OCHOBE. B mporpamme mo 6HMOJI0THN YYUTHIBAIOTCS BO3MOXKHOCTH
ounonoruu B peanusanuu Tpedoannii ®I'OC OO0 k muaHupyeMbIM JTUYHOCTHBIM,
METanpeMETHBIM M TIPEAMETHBIM pe3ylibTaTaM OOy4YeHHs Ha YriayOJIEHHOM
YPOBHE, a TaKXKe pealu3alisi MEXKIPEIMETHBIX CBs3eld €CTECTBEHHO-HAYUHBIX
y4eOHBIX MTPEAMETOB OCHOBHOT'O OOIIEro 00pa30BaHUS.

[TporpaMMa BKITIOUAET paciipeiesicHHe CoAepKaHusl yaeOHOro MaTepuana ¢ 7
mo 9 kmacc, a TaKkKe PEKOMEHAYEMYIO IOCIIEeOBATEIbHOCTh HM3yYCHUS TEM,
OCHOBAHHYI0O Ha JIOTMKE pAa3BUTUS TMPEAMETHOTO COACpKAaHUA C YUYETOM
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIXCs.

[Iporpamma 1o Ouosoruu pazpadoTaHa C LENbI0 OKa3aHUS METOIUYECKOM
MIOMOIIH YYUTEIIO B CO3/IaHUU paboueit mporpaMmbl IO y4eOHOMY TPEIMETY.

B mporpamme mo OWOIIOTHM ONPEACNAIOTCS OCHOBHBIE IIENTM HW3yYCHUs
Owoyloruu Ha yrJIyOJIEHHOM ypOBHE OCHOBHOIO o0OImero oOpa3oBaHUs,
IUIAaHUPYEMbIE  pe3yJjbTaThl  OCBOCHHUS  Kypca  OHOJIOTMH:  JIMYHOCTHBIE,
MeTaIpeIMETHBIC, TIPEIMETHEIE.

buonorusi BHOCHT CYIECTBEHHBI BKJIaJ B pa3BUTHE y OOydYaIOUIUXCA
HAYYHOTO MHPOBO33PEHHsI, BKIIOYass (POPMHUPOBAHUE MPEICTABICHUNH O METOAax
MO3HAHUS KUBOW MPUPOJIBI, TTO3BOJISIET CPOPMUPOBATH CUCTEMY HAyUHBIX 3HAHUUN
O JKUBBIX CHCTEMaxX, YMEHHMS HX NPHUMEHSITh B PA3HOOOPA3HBIX KU3HEHHBIX
CUTYaIIHsIX.

buonornueckas mMOATOTOBKa Ha YrIyOJEHHOM YpOBHE CIIOCOOCTBYET
Pa3BUTHIO MOTHBAIMM K W3yYEHUIO OWOJIOTUH, TMOHUMAHHUIO OOYYaroOI[UMHCS
HAyYHBIX TPHUHIIMIIOB OPTaHW3alluU JIEATeILHOCTH YeJIOBeKa B JKUBOW MPHUPO/IE,
MO3BOJIAET 3aJIOKUTh OCHOBBI JKOJOTHMUECKOM KyJIbTYpbl, 30pOBOro oOpasza
KU3HH, CrocoOCTBYeET OBIIAJICHUIO 00yJaromuMucs CHeIuaIbHBIMU
OMONIOTMUECKUMH 3HAHHUSMH, 3aKJIAIbIBAIOIIMMHA OCHOBY JJIA JAJbHEUIIEro
OMOJIOrMYecKOro 00pa3oBaHMsL.

Heasimu 00ydeHus: OMOJIOTUM HA YPOBHE OCHOBHOTO 0OIEero oOpa3oBaHUS
(yriyOsn€HHBIA YPOBEHbD) SBIISIOTCS:



pa3BUTHE HHTEpPECa K HU3YYCHHIO J>KU3HEIEATEIbHOCTH OHOJOTHYECKUX
CUCTEM  pa3HOTO  ypOBHS  OpraHM3aliH,  OCOOEHHOCTSM  CTPOEHUS,
KHU3HECSATEIIbHOCTH OpraHU3Ma YeJIOBEKa, YCIOBUAM COXPAHEHHSI €TO 310POBbS;

dbopMHUpOBaHUE YMEHUU TNPUMEHATh METOJbl OMOJIOTMYECKON HAyKH JUIs
U3y4YeHUs! OMOJIOTUYECKUX CUCTEM, B TOM YUCJIE OPraHU3Ma YeJIOBEKa;

BOCIIUTAHHUE IKOJIOTUYECKON KYJIBTYPHl B IIENIAX COXPAHEHHUS COOCTBEHHOTO
3JIOPOBBSI M OXPaHbl OKPYXKAIOUIEH Cpebl;

pa3BUTHE  MPEACTABICHUM O BO3MOXKHBIX  cepax Oymyiein
npoecCHOHANbHON JIESITEIbHOCTH, CBS3aHHOM € OMOJIOTHEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY NMPOGUIIs U HAPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUsI.

JocTuxenue 1eneil mporpaMmbl 0 OMOJIOTMU 00ECIEUUBACTCS PEIICHUEM
CIIEYIOIINX 3a]a4:

npuoOpeTeHrue  OOydyalolmMUMHCS ~ 3HAHUW O  JKUBOM  MPHUPOJIE,
3aKOHOMEPHOCTSIX CTPOEHHUS, >KM3HEAEATEIbHOCTH M CpeaooOpasyromeil poiu
rpu0OB, pacTeHWH, JKUBOTHBIX, MHKPOOPTAaHM3MOB, O UEJOBEKE Kak
OMOCOIMANBHOM CHUCTEME, O POJH OHOJOTHMH B MPAKTUYECKOW JESITeIIbHOCTH
JIIOJICH;

OBJIaJICHUE YMEHUSIMU TIPOBOJUTH MCCIEIOBAHUS OOBEKTOB JKUBOU MPUPOIBI
C HCIOJb30BaHUEM JIA0OPATOPHOTO OOOPYIOBAHUS U HHCTPYMEHTOB HHU(PPOBBIX
nabopatopuid, oOpraHu3alud HAONIOJEHUS 3a COCTOSSHUEM COOCTBEHHOIO
OpraHu3Ma;

OCBOEHHUE MPUEMOB PabOTHI ¢ OMONIOrMUEcKOl HH(OpMaLMEl, B TOM YHCIIE O
COBPEMEHHBIX JOCTIDKCHUSX B 00JaCTH OMOJIOTHH, €€ aHadu3 U KPUTHYECKOEe
OIICHUBAHUE;

OCBOGHHE DOKOJOTHYECKH TPAaMOTHOTO TIOBEJACHUS, HAMpPaBICHHOTO Ha
COXpaHEHHEe COOCTBEHHOTO 3/I0POBbS U OXPAHBI OKPY>KAIOIIEH MPUPOTHON CPEIbI;

npuoOpeTeHNe MpeACTaBICHUN 0 chepax npodeccunoHaNIbHON AESITEIBHOCTH,
CBS3aHHBIX C OWOJIOTMEH M COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMHU Ha
JTOCTHKCHHSIX OMOJIOTHH.

OOmiee YMCIIO YacoOB, PEKOMEHJIOBAHHBIX JJIsI WM3y4YeHHs OWUOJOTHM Ha
yrayOJeHHOM ypoBHe, — 272 yaca: B 7 kjacce — 68 4acoB (2 yaca B HEZEINI0), B 8
kiacce — 102 yaca (3 vaca B Henento), B 9 kinacce — 102 vaca (3 yaca B Henenio).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

BBenenue

[uronorust — Hayka o kietke. CoBpeMeHHas kieTtouHas teopus. Kierka —
€AUHULA CTPOECHUS, KU3HEACATEIBHOCTH U PA3MHOKEHUS KUBOr0. XUMUYECKUI
coctaB kieTkd. CTpyKTypHass OpraHu3alus KIETKA. OYKapuOTHBIE U
MpOKapuoOTHBIE  KiIeTku. MemOpana. Ilutommasma. Opradounsl. Enpwnas
MeMOpaHHasi cUCTeMa KJIETKH. MwuToxoHapuu u mactuael. lluTockener u
opraHouzibl JBWXKEHUS. Aapo. XpoMocombl. ['€Hbl. YIBOECHHE XPOMOCOM.
[Imonmaoctes knetku. Kiierounerd mukil. Muto3. Merio3. Pasmuoxenue. Turbl
YKU3HEHHBIX IIUKJIOB.

Bupycosorust — Hayka o Bupycax. Bupycel — HekieTounble (Gopmbl. Brias
POCCUHCKUX M 3apyOeKHBIX YU€HBIX B pa3BUTUE BHUPYCOJIOTMU. BupycHbie
3a00JIeBaHUsl PACTCHUM, )KUBOTHBIX U YesloBeKa. Mepbl MPOPMIAKTUKA BUPYCHBIX
3a00J1eBaHUM.

CoBpeMeHHass  KiacCU(PUKalMsg  OpPraHu3MOB, OCHOBHBIE€  INPUHLMIIBI.
Knaccudukanuyss OpraHu3MOB M SBOJIOIMOHHOE YydeHUE. Teopus 3BOJIOIUU
Yapne3a lapsuHna.

MeTonbl HaydyHOro Tmo3HaHus B Ouosoruu. [IpaBuna paGoThl CO CBETOBBIM
MHUKpPOCKOIIOM. BpeMeHHble M IIOCTOSHHBIE MHKpoIlpenaparsl. Mertoauka
MIPUTOTOBJICHUSI BPEMEHHBIX MHUKPONpPENApaTtoB. MUKPOCKONHS ONTHYECKAas,
AJIEKTPOHHASA, CKAHUPYIOIIAsl, 30H]10Basl.

Jlemoncmpayus TOPTPETOB  YU€HBIX, MHUKpOodoTOorpaduii  KIETOUHBIX
CTPYKTYP, BBIIIOJHEHHBIX C TOMOIIBIO PA3JIMYHBIX TUIIOB MUKPOCKOIINH.

Jlabopamopnsle u npakmuyeckue pabomaot

[IpaBwia TexHUKU O€30MACHOCTH TMPU MPOBEACHUU JAOOPATOPHBIX U
MpakTU4YeCKUX paboT. OCHOBBI MHUKPOCKONHUHU: TMPUTOTOBJICHUE BPEMEHHBIX
npenaparoB U pabora ¢ Mukpockornom. OdopmieHue pe3yabTaToB padOThl C
MHKPOCKOTIOM.

bakrepun u apxeu

Mukpobuonorus — Hayka 0 MuKpoopraHuzmax. OCOOEHHOCTH CTPOCHHS
MPOKapUOTHON KJeTkH. MHorooOpa3zue ¢opm kierok Oaktepuil. Poct u
pasmHokeHue Oakrtepuil. Crnopbl Oaktepuil. JKu3HeneATEIbHOCTh OaKTEpPUA:
aBTOTpopHbIE U TreTepoTpodHBIC, aHA’pOOHbIE U  a’dpoOHBIE OaKTEpHH.
[{nanoGakTepuu ¥ UX POIH B IPUPOJIE.

Oco0eHHOCTH OpraHu3aIiy apXer U UX OTINYus OT OakTepuid. Ponb apxeii u
OakTepuil B BOBHUKHOBEHUH 3YKAPUOTOB.



PacnpoctpanénHocTh OakTepuil M apxed, WX pojib B MPHUPOAE U >KU3HU
yenoBeka. Posib GakTepuii B OMOT€OXMMHUYECKUX ITUKIaX.

Jlabopamopnuie u npakmuueckue pabomal

N3ydyeHne MeTo10B 1e3UH(PEKIUN U CTEPUITU3ALIUN.

N3yuenne Mmopdonoruu 6akrepuii Ha MUKPOCKOIIMYECKUX MpenapaTax.

MHoroo0pa3sue 0JHOK/JIECTOYHbIX 3YKAPHOT

OCHOBHBIE NpPHU3HAKA OIHOKJIETOYHBIX JYyKapuoT. CTpoeHHue, IBHXKCHHE,
NUTaHUE, Pa3MHOXKEHHE OJHOKJIETOYHBIX aBTOTPOPHBIX U TIeTepOTPOHBIX
DYKapuoOT HAa IPUMEPE DBIJICHBI WU TPUNAHOCOMBI, TPUXOMOHAJIbl W KHIIEYHOU
AIMONMU, UHQPY30puH Ty(eabKd W MaJSPUWHOTO IUIa3MOJUS, PaTUOISPUA U
(dopamunudep, ameOb! nMpoTes, AMaTOMEN. 3HAUEHUE OJHOKIETOYHBIX dYKapHOT B
npuposie U Ku3HU yenoBeka. CoHHas Ooine3Hb, Oone3Hp Illaraca. Koxsbiil u
BUCLIEpaIbHBIN Jeimmanno3. Tpuxomonuas. JIsMOamos.

Jlabopamopuvie u npakmuueckue pabomaul

N3ydeHne 0JHOKIETOYHBIX OPraHU3MOB 0]l MUKPOCKOIIOM Ha BPEMEHHBIX U
(uKCHpPOBaHHBIX MUKpOIIpENaparax.

ApXeniacTuIHble WM «PACTEHUS»

boranuka — HayKa 0 pacTeHusIX

Kpatkass wucrtopuss pas3Butuss OoTaHuku. boraHuka u o0OBeKThl €€
uccienoBanuii. OO0BEM LapcTBa «pacTeHUs» B  COBPEMEHHOM cucreMe
opranudeckoro wmupa. Pasznensl OoraHuku. CBA3b OOTaHUKH C JAPYTUMH
OMOJOTMYECKUMH HAayKaMU, MEJAUIIMHOW M CEITbCKUM XO03UCTBOM. Poib O0TaHUKH
B (OPMUPOBAHHU COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTUHBI  MUDA.
[lepcriekTBBl pa3BUTHS OOTaHMKM Kak Hayku. IIpumeHeHne OOTaHHMUECKHUX
3HaHM yenoBekoM. [Ipodeccun uenoBeka, cBA3aHHbIE C OOTAHUKOM.

Jemoncmpayua TOPTPETOB YYEHBIX, KUBBIX PACTEHHUM, KOJUICKUUU U
MYJISIKEN.

OO0mas opranu3anus pacTUTEIbLHOI0 OPraHu3Ma

PactutenbHas kieTka 1 €€ 0COOEHHOCTH.

PacturensHpie TkaHu. OTKpBITHE pACTUTENBHBIX TKaHeW. CrtpoeHue u
GbyHKUMM pacTUTENbHBIX TKaHel. [IpocTeie u cnoxHbie TkaHnu. OOpa3oBaTeNbHbIE,
IIOKPOBHbBIE, OCHOBHBIE, MEXaHUYECKUE, IPOBOSAIINE TKAHU.

Oprasbl U CHCTEMBI OPraHOB PACTUTEIBHOIO OPraHHM3Ma, UX B3aHUMOCBS3b.
PacTurenbHpIl OpraHu3M Kak €QUHOE Lelioe. BereratnBHbIE W T€HEPATUBHBIC
OpTaHBbI.

Jlemoncmpayusa OnBITOB MO OOHAPY>KEHHUIO B CEMEHAX pAaCTEHUU BOJIbI,
MUHEPATBHBIX U OPraHUYECKHUX BEIIECTB, Kpaxmalia, OeiKa U jKupa.

Jlabopamopnsie u npakmuyueckue padoomeol.



N3ydyeHne CTpoeHUs pACTUTEIBbHBIX KJIETOK HA TOTOBBIX W BPEMEHHBIX
MHKPOIIpEnaparax.

HaGnrogenue mpouecca IuiazMoiiM3a W JIEIJIA3MOJM3a B PACTUTENbHBIX
KJIETKaX MOJi MUKPOCKOITOM.

N3yuenne 0cCOOEHHOCTEH CTpOeHHsS TKaHEH pacTeHUH Ha TOTOBBIX H
BPEMEHHBIX MUKpOIIpenaparax.

W3y4yeHnne CTpoeHUs OpraHOB PACTCHUN Ha KUBBIX 00BEKTaX W TepOapHBIX
oOpasrax.

CnopoBble pacTeHus

Kpacublie, 3enénbie m XapoBble BOAOPOCAH. AJBIOJOTHS — HayKa o
BOJOpOCIAX. Bomopocnm —  HETAaKCOHOMMYECKass TIpyIIa  OPraHU3MOB,
MPUCIIOCOOJICHHBIX K JKU3HUM B BOJHOW Cpelle, OTHOCSIIMXCA K Pa3IUYHbIM
[apCTBaM B COBPEMEHHOW CHUCTEME OpPraHUYeCKOro Mwupa. MecTo KpacHbIX,
3€JIEHBIX U XapOBBIX BOJAOPOCIEH B COBPEMEHHOW CUCTEME OPraHUYECKOTO MHpA.
Oco0OeHHOCTH UX CTPOEHUS, PAa3MHOXXEHUSI W KU3HEHHBIX LHUKJIOB Ha TIpUMEpE
XJIaMUJIOMOHA/IbI, XJIOPEJUIbI, KJIaA0(OPhI U YIbBBI, CIIUPOTUPHI U Xaphbl, TOPHUPHI.

bypeie Bogopocin, HX TAKCOHOMUYECKOE TIOJIOKEHHUE BHE LIaPCTBA PACTCHUM.
KuznenHble MUKIIBI JaMUHApUU (MOpckas kamycrta) u (ykyca. Pacnpoctpanenue
Y 3KoJiorus. Posb B mpupoJie ¥ 3HaYCHUE B )KU3HU YEIOBEKA.

[IpoucxoxieHne BBICIIMX pacTeHUM (3MOPHUOPUT) OT XapOBBIX BOJIOPOCIIECH.
CoBpeMEHHBIE TOAXO0IbI K CUCTEMATHKE PACTEHUM.

MoxoBuanbsie wuam mxu. OOmas XapakTepucTuka, CTpOEHUE U
KU3BHENIEATEIbHOCTh, )KU3HEHHBIN UK MXOB. MHorooOpasue MxoB. Kykymikux
7€H u caraym. Pactipoctpanenue u 9K0JI0TUsl MXOB. 3HaAU€HUE MXOB B MPUPOJIE U
KU3BHENEATEIbHOCTH  4enoBeka.  TopdooOpazoBanue.  [leyéHouHukum U
AHTOLIEPOTOBBIE.

InaynoBuanbie (miaaynsl). OOmas xapaktepuctuka. Mopdonorudaeckue
OCOOCHHOCTH BEreTaTUBHBIX OpraHoB. OCOOEHHOCTH OpPraHU3alMH, >KU3HEHHOTO
HMKIa [ayHa OynaBoBuaHOro. IlosoBoe mnokoneHue, peaykuus ramerodura.
PacnpocTpaHeHre W OKOJIOTMS IUJIAyHOBUIHBIX. 3HAYEHUE B MNPHUPOAE U
WCIIOJIb30BaHUE 4YENOBEKOM. lckomaemble IIayHOBUIHBIE. Posb HMCKOITaembIxX
MJIAYHOBUIHBIX B PACTUTEIHHOM IMOKPOBE MAJCO30MCKOM 3pbl M B 00pa30oBaHUU
KaMEHHOTO YIJISl.

IManopoTHMKOBHIHBbIE (MAMOPOTHUKHU U XBolM). OOIIas XapaKTEpUCTUKA
NarnopoTHUKOBUAHBIX. (OCOOCHHOCTHM OpraHU3allid BEreTAaTUBHBIX OPraHOB,
JKU3HEHHOI0 [MKJIa XBomla mnoJjieBoro. CTpoeHHe U  KU3HEAECATEIbHOCTH
NarnopoTHUKOB. JKU3HEHHBI UMK NaNmOpPOTHUKOB HAa NpPUMEPE IIMTOBHUKA
MyKCKoro. PacmpocTpaneHue M SKOJOTHS MNanOpPOTHUKOBUIHBIX. 3HAUEHUE B
MIPUPOJIE U KU3HEIAEATEIbHOCTH YEJIOBEKA.



Jlabopamopnsie u npakmuyueckue padomot

N3y4yenne 0cOOCHHOCTEN CTPOCHUS ¥ )KU3HEHHBIX ITUKJIOB OJTHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX 3€JIEHBIX, XapOBBIX M KpPAacCHBIX BOJOPOCIECH Ha >KUBOM U
repOapHOM MaTepuase.

N3yyeHue cTpoeHus: U >KM3HEHHBIX IUKIOB OYpBIX BOJAOPOCIEH Ha KHMBOM H
repOapHOM MaTepuare.

N3ydeHnne ocoOEHHOCTEN CTPOCHUS KYKYIIIKMHA JIbHA U carHyma (Ha )KUBBIX
1 repOapHBIX 00BEKTaX).

N3yyenue ocoOeHHOCTEW CTpOeHUs IulayHa OyJIaBOBHUIHOTO (HA >KUBBIX U
repOapHBIX 00BEKTaX).

N3yuenne 0OCOOEHHOCTEM CTpPOEHHUsI XBOIlla TMOJIEBOr0 (HAa JKUBBIX H
repOapHbIX 00BEKTAX).

N3yyenue ocobeHHOCTEN CTpOEHHUs MAaNOpOTHUKA IIMTOBHUKA MYXKCKOTO (Ha
YKUBBIX U repOapHbIX 00BEKTAX).

CeMeHHBIE pacTeHus

I'on1ocemennble. BO3HUKHOBEHHE CEMEHHM — Ba)XHBIM JTall B DBOJIOIUHA
BBICIINX PAcTEHHUW. /[peBHHE CEMEHHBIE NANOPOTHUKH, UX POJb B JAIbHEHIIEM
Pa3BUTHU CEMEHHBIX pacTeHuil. OOIMe TNpU3HAKKM CEMEHHBIX pacTeHUM Kak
HamOoJiee MPHUCIOCOOJIEHHBIX K CYIIECTBOBAHHMIO Ha cymie. ['oloceMeHHble —
HETAaKCOHOMUYECKasl Tpylnmna CEeMEHHbIX pacTeHuid. OOIas xapakTepUCTHKa,
OCOOCHHOCTH OpraHM3allMi TOJIOCEMEHHBIX. JKM3HEHHBIM IMKJI XBOWHBIX Ha
npuMepe COocHbl. Pa3HooOpaswe ToJIOCeMEHHBIX. XBOHHBIC, [ HMHKIOBBIE,
CaroBHukoBble, ['HeTOBble. PacnpocTpaHeHHME ¢ 3KOJIOTHSI TOJOCEMEHHBIX.
3Ha4YeHue B MPUPOJE U B XO3AMCTBEHHOMN AEATEIbHOCTH YEIOBEKA.

Jlabopamopnsle u npakmuyeckue pabomaot

N3yuenne ocoOEHHOCTEN BHEIIHETO CTPOSHUSI BETOK, XBOM, IITUIIEK U CEMSTH
XBOMHBIX (€J1b, COCHA, TUCTBCHHHUIIA).

LiBeTkoBbIe pacTteHusi. OOmas xapakTepUCTUKA NBETKOBbIX. CTpoeHHE U
KU3HEJEATENbHOCTh 1BETKOBBIX. [[BETOK Kak OpraH MOJOBOTO Pa3MHOXKEHUS Y
MOKPBITOCEMEHHBIX ~ pacTeHud. PasHooOpasue IBETKOB: TpaBWIbHBIE U
HEeTMpaBWIbHBIE, 000€MOoJible U pazaenabHomnoyibie. OIHOAOMHBIE W JIBYJIOMHBIC
pactenusi. CouBeTtusi (cioxHble, Tpoctbie). [[Berenue. PaszBuTne MUKpO- H
meracriop. ['ametsl.  Omnbuienue.  OmnogorBopenuwe.  3urorta.  [[BoiHOe
OIUIOZIOTBOPEHUE Y TMOKPHITOCEMEHHBIX (LBETKOBBIX) pacteHuid. Paborer C.I.
Hagamuna. J)Ku3HeHHbIN IUKIT IBETKOBBIX.

[lnoner m cemena. PasnooOpasme tiogoB. Cyxue © COYHBIC IUIOJBI.
OpnoceMsaHHble W MHOrocemsiHHble TUI0Abl.  Commoausi. CTpoeHue cemsiH
JBYJOJIBHBIX U OJHOJOJIBHBIX pacTeHuid. PasHooOpasue cemsiH. Pacripoctpanenue



IUIOZIOB U CEeMSIH B MpHUpOJAE. YCIOBUS MpOpacTaHusi ceMsH. JIpIXaHHE CEMSH.
Paseutue npopoctka. PacnpocTpanenue ioioB U CEMsH B IPUPOJIE.

NuauBuayaibHOE pa3BUTHE pacTeHHil (oHTOreHes). llepuoasl oHTOreHes3a:
AMOPHOHATBHBIN, MOJIOJIOCTH (FOBEHWJIBHBIN ), 3PEJIOCTU (Pa3MHOKEHHS ), CTAPOCTH
(CeHMIIbHBIN) HA IPUMEPE MOKPHITOCEMEHHOT0 pacTeHus. CTaiuy BereTalliOHHOTO
nepuoja pacTeHUM Ha MpUMEpPE 37AKOB (BCXOJbI, KYIIEHHE, BBIXOJ B TPYOKY,
KOJIOIICHHE, [[BETEHUE, CO3PEBAHUE).

Jlabopamopusle u npakmuyeckue padomaul

N3yuenne mopdosioruu 1BeTKa (Ha )KUBBIX U (PUKCHPOBAHHBIX O0OBEKTaX).

N3yuenne paznoobpas3us conpeTil (Ha repOapHbIX 00pasiiax).

W3ydeHne CTpoeHHs 3aBsA3M LIBETKA U CEMSIMOYKH IMOJ MHUKPOCKOIOM (Ha
TOTOBBIX MUKpPOIIpENapaTax).

N3ydeHne cTpoeHus: CEMsIH MOKPHITOCEMEHHBIX PACTEHUH.

N3ydeHue cTpoeHus III0/10B U COILIOAMI.

CrpoeHue ¥ )KU3HEAEATEIbHOCTh CEMEHHBIX PACTEHUH

IToOer u moGeroBbie CUCTEMBI

[Tober. Mopdonoruss nmobera. CTpoeHue O0OJMCTBEHHOro IMobera. Y3el.
Mexnoy3nue. MeramepHocTb. Pa3HooOpasue 1o0eroB. YKOpPOUYEHHbIE U
yanMHEHHbIE ToOeru. BeretaTuBHbie U reHepaTuBHbIE nooery. [lonoxxenne moodera
B IIpocTpaHcTBe. BunonsmeHEHHbIE TOOETH.

[louka — 3auvarounsiii moGer. Crtpoenue mnouku. PazHooOpasue mnouek:
BETETATUBHBIE, BET€TATUBHO-TEHEPATHUBHBIC, TCHEPATHUBHBIC, OTKPBITHIE, 3aKPHITHIC.
Bepxymieunsie, 00koBbI€ (ITa3yIIHBIC) U TPUIATOYHBIC TOYKH.

Crebenb. Mopdonorust crebnst. Dopma crediieid 'y TpPaBSHUCTBIX U
JPEBECHBIX PACTCHUM.

Anaromusa crebmns. CtpoeHue cTeOss JABYAOIBHBIX U OJHOJOJIBHBIX
TpPaBSAHUCTHIX pacTeHuil. Pacnonoxkenune mpoBoisdmux TkaHeil. CTpoeHue cteds
JIPEBECHBIX PACTEHUM.

Oynkuun  crebnsa. Mexanuueckasi,  TpaHcHopTHas.  BereraTtuBHoe
Pa3MHOXXEHUE LIBETKOBBIX PACTECHUH.

Jlemoncmpayusa onvima — TNEPEABUKECHUE MHUHEPAJBHBIX M OPraHUYECKUX
BEILECTB M0 CTEOJI0, BUJIOM3MEHEHHBIX TTOOETOB.

Jlabopamopuvie u npakmuyeckue padomoi.

N3yuenue Mopdosorun modera Ha KUBBIX OOBEKTAaX WIM Ha TepOaApHBIX
oOpa3max.

W3yyeHue CTpoeHUs BETeTaTUBHBIX, TEHEPATUBHBIX M CMEIIAHHBIX IOYEK.
Pa3Ho0Opa3ue nouek y ApeBECHBIX PACTEHU.

W3yyeHue monepeyHoro Cchujia CTBOJA PAaCTEHWH M aHAIU3 BIUSHUS
AKOJIOTUYECKUX YCIOBUM HA PA3BUTHE PACTECHUM.



N3ydenne ocoOeHHOCTEH aHATOMMYECKOTO CTPOEHHs CTeOJsl ABYIOJBHBIX U
OJTHOJIOJIbHBIX TPaBSIHUCTBIX PAacCTEHUM (HAa JKMBBIX OOBEKTaxX WM Ha repOapHBIX
oOpasmax).

N3yyenue 0coOEHHOCTEW aHATOMUYECKOTO CTPOEHUSI CTeOJisi APEBECHBIX
paCTECHUH.

W3ydeHue TpaHcropTa BEIIECTB B cTeOIE.

N3yuenue metamopdo3oB mobdera.

Jluer. Mopdonorus nucrta. JluctoBas MmiIacTUHKA, OCHOBaHUE JIHCTA,
YepeloK, MPUINCTHUKU. Pa3zHooOpa3ue JucTheB: (OPMBI JTMCTOBBIX IJIACTUHOK,
JKUJIKOBAaHUE JINCTHEB, NPOCTBHIE M CIIOXKHBIE JIMCThS. JIMcTopacmonokeHue u
JUCTOBas MO3auka. BumonsmMeHeHHs TUCTHEB M UX (PYHKITHH.

AnaTomust TUCTa. DNUJAEpMa U YCThUYHBIN ammapat. Me3zodumi. [IurMeHnTs
mucta. [lmactunel. Kunky (CocyAanCTO-BOJOKHUCTBIE ITyukH). (OcoOeHHOCTH
CTPOEHUS CBETOBBIX U TEHEBBIX JINCTHEB.

OyHKIUU JHUCTa. 3anacarolas, 3allUuTHas, BEr€TaTUBHOE PA3MHOXKEHHE U
npyrue ¢ynkuuu. TpaHcnupanus u ra3ooOMeH. BiusiHue BHEIIHUX YCIOBHMM Ha
Tpancnupanuto. Dorocunre3. 3HaueHue QorocuHTe3a. Kocmuueckas poiib
3enénbix pacteHudl (K. A. Tumupsszes). Jlucronan, ero mpuyuHbI, MEXaHU3M U
3HAYEHHUE B )KU3HU PACTCHUS.

Jlemoncmpayua onvimog. BBHIICICHUE IMIMEHTOB JIHCTAa Ha IPUMEpE
CIUPTOBOM BBITSKKH XJIOpO(uiIIa; 00pa3oBaHue Kpaxmaia B 3€JEHBIX JUCThAX Ha
ceety (purypsr 0. Caxca); BIusHUE CUJIBI CBETa Ha BBIJIEICHHE KHUCIOPOJA
BOJIHBIMU PAaCTEHUSAMHU (IIOACUYET My3bIPHKOB KUCIOPOAA).

Jlabopamopnwie u npakmuueckue pabomol.

N3yuenne ™Mopdojoruv JuUcCTa Ha JKUBBIX OOBEKTaX WKW TepOapHBIX
oOpa3iax.

Tunsl 1 GOpMyJIIBl TUCTOPACTIOTOKEHHUS.

HccnenoBanre aHATOMUH JIMCTA C IIOMOIIBEO CBETOBOI'O MUKPOCKOIIA.

N3yuenne meraMopd030B JIUCTA.

Kopenb n xopHeBble cuctemMbl. Mopdonorus kopHs. Buasl kopHeil. Tumnbl
KOPHEBBIX CUCTEM.

Anatomusi kopHs. 30HbBI KOpHs. KopHeBol uexnuk. CTpoeHue KOpHS Ha
MONEPEYHOM CPE3€E B 30HE BCACHIBAHUSI.

OyHKIMU KOpHS. 3akperieHue pacTeHusi B cyoOctpare. BcacwiBanuwe wu
MPOBEJICHUE BOJIbI 1 MMHEPAJIbHBIX BEILIECTB. 3arlacaHue MUTATEeIbHbIX BEIIECTB.

MunepanbHoe mnuTaHue pacteHuil. llocTymieHne BOIBI M MHUHEPAIBHBIX
BemiecTB. KopHeBoe naBiieHHE. DJIEMEHThl MHUHEPAIBHOTO MHUTaHUA (Makpo- H
MUKpPOAJIEMEHTHI).  BbIpamuBaHue pacTeHUid METOJaMU THIPOIIOHUKH U
a’ponoHuku. ObecrieueHre yCiaoBHUM 1S AbIXaHUSI KOPHSI.



Hbixanue kopHs. CuHTE3 OMOJOTHMYECKU aKTUBHBIX BElIeCTB. BerertatuBHOe
pa3MHOXeHue. Buponsmenenus kopHei u ux QyHKUIUU.

Jemoncmpayua orpactanvs NPUIATOYHBIX KOPHEW HA IPUMEPE CMOPOIUHBI
U JPYTUX PACTECHHI; MOCTYIUIEHUS BOJBl M3 IOYBHI B KOPEHb, HArHETAOIIETO
JIEVCTBHS KOPHSI; BUIOU3MEHEHHBIX KOPHEH.

Jlabopamopnwie u npakmuyeckue pabomaot

N3ydyenne MOpQOJOTUM KOPHA Ha KUBBIX OOBEKTaxX WM TepOapHbIX
oOpasrax.

N3ydeHne aHaTOMUYECKOTO CTPOCHHS KOPHS Ha TOTOBBIX MUKPOIIPENApaTax.

M3ydeHne CTpOeHHs KOHYMKA KOPHSI MPOPOCTKA MIIEHULBI U NEPBUYHOIO
CTPOCHUSI KOPHS Upurca (UK JPYroro pacTEHHUs).

N3ydeHne CTpoeHHs KOPHEBBIX BOJOCKOB C IIOMOIIBKD CBETOBOIO
MHKPOCKOTIA.

HccnenoBanue BIUsIHUA BO3/1yXa HA pa3BUTHUE KOPHEU.

N3yuenne metaMopdh030B KOPHSI.

BereratuBHOe pa3MHOKeHHE PpacTeHMid. BereraTuBHOE pa3MHOKEHHE
[BETKOBBIX PACTEHUA W €ro 3HAYEHHE B E€CTECTBEHHBIX YCJIOBHUSIX H B
CEJIbCKOXO3SIICTBEHHOM ~ mipakTuke.  OCHOBHbIE  (OPMBI  BEreTaTUBHOTO
Pa3MHOXKEHHUS: KOPHSMH, JIMCThSIMH, HAA3EMHBIMHU W TOJ3EMHBIMU IOOETaMH.
Pa3smuoxxenne npusBuBkoil. Paboter M.B. Muuypuna. KioHnpoBaHue pacTeHUU.
MUKpOKIOHAIIBHOE pa3sMHOXKEHHWE pacTeHui. KilerouHas WHKEHEpHUS Kak
COBPEMEHHAS TEXHOJIOTHS PA3MHOXKEHUS PACTCHUMU.

[TouBa. PabGotet B.B. J[lokyuaeBa o mouBe. XapakTEpHCTHKA TOYBHI.
Pa3nooOpasue mouB. Ilnomopoame  mouBel.  YaoOpenus.  Hapymenus
MUHEPAJIBHOTO TIUTAHUS PACTEHUM. ATPOTEXHUYECKUE MPUEMBI 0OPAOOTKH MOYBHI.
[lonatue o  ceBooOOpOoT€ W €ro  3HAYCHUM  JJI1  BbIpalllMBaHUs
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

Jlemoncmpayus cnocoO0OB BEreTaTUBHOTO Pa3MHOXKEHHS Ha MpUMEpe
KOMHATHBIX PACTCHH.

Jlabopamopnwie u npakmuueckue padomaol

N3ydyeHne MuTo3a B KOPEIIKE JIyKa.

N3y4yeHue ’K1U3HEHHBIX IUKJIOB PACTEHUHN Ha TepOapHbIX 00pasIax.

MeTto1bl MUKPOKJIOHAIBHOTO PA3MHOKEHUSI PACTEHUM.

Knaccnpuxkanusa uBerkoBbiX. OgHononbHbie M JBynosbHbie. CeMeicTBa
uBeTkoBbiX. JIBymonbHble:  Kpecrousernoie, Po3ouBernsie, IlacnéHoBsle,
Crnoxuornsetnoie, MoTbiibkoBbIE (BoOOBBIC), 30HTHYHBIE. OHOAONIBHBIE: 3IIaKH,
AmapwiutucoBsle, Jlnneinsie. Opxuansie. OTnuuutenbubie npuzHaku. GopmMybl
Y JarpaMmbl [BETKOB. J[MKOpacTymue u KyJabTypPHBIE MIPEICTABUTEIN CEMEWCTB,



X 3HAYEHHWE B NPHUPOJE U HCIOJIb30BAHHE YEIOBEKOM. PacmpocTtpaHeHue u
HKOJIOTHUS IBETKOBBIX.

Jlabopamopuvle u npakmuyecxkue padomaul

W3ydyeHne  OTIMUMTENBHBIX  NPU3HAKOB  IPEACTABUTENECH  CEMENCTB
HOKPBITOCEMEHHBIX.

OmnpeneneHne NpenCcTaBUTENEH Pa3iIMYHBIX CEMEHCTB C HCIOJIb30BAHUEM
ONPENEIIUTENICH PACTEHUN WIH ONPEAEIUTEIbHBIX KAPTOUEK.

JKoj0rus pacreHnid. Pactennsi B IpUPOIHBIX c000MIECTBAX

Pactenus u cpena obutanus. Dxonornyeckue ¢pakropel. Pactenus u ycnoBus
HEXHUBOU NPHUPOJABL: CBET, TEMIIEPATYPA, BIAXKHOCTh, MUHEPAJIbHBIN COCTAB MOYBBHI.
DKOJIOTUYECKHE TPYIIbI pacTeHUi. PacTeHus 1 ycinoBus )KUBOW IPUPOBL: MPSIMOE
U KOCBEHHOE BO3JICHCTBUE OPraHW3MOB Ha pacTeHHs. B3auMocCBs3M pacTeHUI
MEXIy OO0 U C APYTUMH OPTaHU3MaMHU.

3HaueHHE NOYBEHHBIX OPraHMW3MOB JUIsl NUTaHUs pacTeHuid. Puzocdepa.
bakrepuanbHble KiyOeHbKH. Mukopuza (3HAO- U SKTOMHUKOpHU3a). 3elEHbIe
yao0peHus.

PactutensHoe  coolmiectBo  (duronenos).  buorenos.  Dkocucrema.
buopasnooOpasue. BuioBoi cocTaB pacTUTENIBHBIX COOOIIECTB, JOMUHUPYIOIIUE B
HUX BHIbI pacTeHui. Pacnpenenenue BHIOB B pacTUTEIBHBIX COOOILECTBAX.
ApycHocTs. PacTutenbHbie coobliecTBa: jieca, Jiyra, 00J10Ta, TyYHAPHI, MyCTHIHH.
[TpucniocoOneHHOCT, pacTeHud K cpege U Mectam  obutanus. CmeHa
pPaCTUTENBHBIX CO00MIEeCTB. PacTUTeNnbHOCTS (pacTUTENbHBIN MOKPOB). Diopa.

B3aumocBsa3p opranuzmoB. WH}ekunoHHble O00JIE3HM pACTEHUH U UX
Bo30Oynutenu. BupychHele (Mo3amyHasi 0oyie3Hb Tabaka, MeCTPOJIENECTHOCTh
TIOJIbIIAHA U JIPYyTHUE), TPUOKOBBIE (prKaBYMHA, MyYHHUCTAsl poca) U OaKTepUaIbHbIC
(Mokpast THWIB) 3aboneBaHusi pacteHuid. MMMmyHuTeT y pactenmid. [lpuuunsb
pacnpoCTpaHEHUS MH(EKIIMOHHBIX OoJyie3Hel  pacTEHUH. [TpunUTIBI
NpOPUIAKTUKA W JieYeHUs HWHOEKUMOHHBIX OOJe3HEeW pAacTeHWl B MPAKTHKE
pacTEeHUEBOCTBA.

IKcKypcuu uiu 6U0e0IKCKypcuu

M3y4yeHue BUAOBOIO COCTaBa M 3KOJOTHYECKOIO COCTOSIHMSI OIHOTO W3
PacTUTENBHBIX COOOIIECTB PETHOHA.

Jlabopamopnvie u npakmuueckue pabomaul

N3yuenne ocoOCHHOCTEH CTPOCHHS PACTEHUM Pa3IWYHBIX SKOJOTHUYECKHUX

IPyIIIL.

PacTuresbHbIA MUP U AeSITEJILHOCTH YeJI0BEKA
PazButue pacturensHoro mupa. JKusHp pactenuit B Boje. llepBbie Ha3eMHbIe
pactenusi. OCBOGHUE PACTEHHUSIMU CYILIW. JTallbl Pa3BUTUS HA3EMHBIX PACTEHUU



OCHOBHBIX CHCTEMaTHYECKHX Tpynn. PuUHHOPUTBI — TiepBbIE Ha3eMHbIE
cocynuctele pacrenus. llosBmenne TkaHe wu  opraHoB. Ponp  apeBHHX
MTAIIOPOTHUKOBUIHBIX. Y CJI0KHEHUE PACTUTEIBHOIO MUPA B IPOLIECCE IBOJIFOLUU.

[Taneoboranuka. Mckonmaemble ocTtatku  pacTeHH. OKaMeHEIOCTH.
Otnevarku. «OKuBBIE HCKOMTAEMBIE» CPEI COBPEMEHHBIX PACTCHUM.

KynbrypHble pacteHus M ux mnpoucxoxiaeHue. LleHTpbsl MHOrooOpasusi u
IPOUCXOXKJEHNUA KyJbTypHbIX pacrenuid (mo H.M. Basunony). Kynbrypa
3emutefienus. KylbTypHbIE pacTEeHUS CEIbCKOXO3SMCTBEHHBIX YIOJWM: OBOILHBIE,
IUIOAOBO-STOAHbIE, ToJeBble. [IpeacTaBneHuss O cCeleKUMM M OMOTEXHOJIOTHH.
Metonbl BBIBEEHUS HOBBIX COPTOB pacTeHUH. BO3HMKHOBEHME KOHTPACTHBIX
NPU3HAKOB y pacTeHuil ogHoro Buaa. MckyccrBennsiid oT0op. HaciiencTBeHHOCTS,
U3MEHYUBOCTb. Coznanue HOBBIX IIPOJIOBOJILCTBEHHBIX KYJIBTYD.
[TponoBoibscTBEeHHAst 0€301aCHOCTh. baHKU ceMsiH.

PacTtenuss ropoma, OCOOEHHOCTh TOPOACKOM Quopbl. 3aHOCHBIE U
abopurenHble BUAbl. CHHAHTPOIHBIEC, COpHbIE pacTeHus. MHTtponyuentsl. Ilapku,
JIECOMAapKH, CKBEphl, OOTaHWYEeCKHUE cajpl, AeHapapuu. O3eneHenue. KomHaTtHbie
pacTeHusl, IBETOBOACTBO.

[locnencTBust  AEATENIBHOCTH — 4eloOBeKa B 3Kkocuctemax.  Oxpana
pPacTUTENBHOIO MHUpa. BOCCTAHOBIEHHE YMCIEHHOCTH PEAKUX BHUJIOB PACTECHMM.
Oco60 oxpansembie npupoaHbie Tepputopun (namee — OOIIT): 3amoBenHUKH,
3aKa3HHUKH, HAlIMOHAJbHBIE NAapKu, OnochepHblie 3anoBeHUKU. OXpaHa pacTEHUH.
Pacrenus KpacHoit kauru Poccuiickoii @enepanuu.

IKCKypcuu uiu 6U0e0IKCKypcuu.

Pa3Butue pactutrenbHOro Mupa Ha 3emiie (3KCKypcHsl B aJICOHTOIOTMUECKUN
WM KpaeBeAUYECKUN My3€eil).

Jlabopamopuwie u npakmuueckue padomol.

N3ydeHne cenbCKOX03IUCTBEHHBIX PACTEHUM CBOETO PETHOHA.

N3yyeHnune copToBbIX OCOOCHHOCTEHN KYJIbTYPHBIX PACTCHHIA.

8 KUIACC

I'pulb1 1 rpudoNOI00HbIC OPraHU3MBbI

Mukosioruss — Hayka o rpubax. OOmas xapakTepuCTHKa TpUOOB.
Mopdonornyeckue 0COOCHHOCTH BEreTaTUBHOrO Teja. [ Wbl MUIICITHH.
OcobOeHHOCTH CTpOeHUS KJIETOK TpuOoB. CXOJCTBO U Pa3IUuUs C PACTCHUSIMH U
KUBOTHBIMHM. IluTanue r1pubOB (CUMOMOHTBI, campoTpodbl, IapPa3UThI).
Pa3MHoeHue rpu0oB.

[InecueBwie rpuObl. Che0OHBIC U SJI0BUTHIC TPUOBI.

3uromuiietsl. OCHOBHBIE YEPThl OpPraHW3allMk Ha mpuMepe mykopa. Poib B
MPUPOJIEC U )KU3HU YEJIOBEKA.



AckoMuneTsl WIM cymyaTble TpuObl. (OCOOEHHOCTH CTPOEHUS H
XKU3HEIEATEIIbHOCTH, PACIPOCTPAHEHUE U 3KOJIOTHUYECKOe 3HaueHue. CTpoeHue Ha
npumepe neHnuunuia. OJHOKIETOYHbIE aCKOMUIIETHI — ApoxokH. Vcrnonb3oBaHue
JIpoxcoKed mpu Bbineuke xiieba. [lapazutuyeckue npeacTaBUTETN ACKOMUIIETOB
(BO30yIuTENM CHOPBIHBM, Mapiliyd, MYYHHCTOM POCBHI U JApPYyrHe) U Bpel,
HAaHOCHUMBIA UMM CENIBCKOMY XO3SAKCTBY.

bazunuomunietsl. OOmIas XapakTepUCTHKA, OCOOCHHOCTH CTPOCHUS H
Pa3MHOKEHHUS Ha MpUMEpe NUIAMNOYHBIX IPUOOB. 3HaUeHHE TPUOOB B MPUPOJIE U B
KU3HU  4yenoBeka. CwegoOHble W sgpoButble Tpudbl.  [lapasutuueckue
NpeAcTaBUTeNd  0a3uIUOMUIIETOB  (TOJOBHEBBIC, pIKaBUMHHBIE, HEKOTOPHIE
TpYTOBbIE). MHUKOpHU3a U €€ 3HAaUCHHE.

['pubononobusie opranu3mbl. OCOOEHHOCTH CTpPOEHUsS KIeTOK. OOMUIIETHI.
[TapasuTrueckue npeacTaBUTENIN OOMULIETOB Ha IpUMepe PUTO(TOPHI.

OOmasi  xapakTepUCTHUKA JIMXCHU3UPOBAHHBIX TPUOOB  (JTUIIANHUKH).
Oco6ennoctu MOpGhOJIOTUY U AHATOMUYECKOTO CTPOEHUS JINIIAWHUKOB, MUTAHUE U
pa3MHOXeHHue. MHOroo0Opasue M 3KOJOTMYECKHE TPYIIIbl JUIIAiHUKOB. 3HAYEHUE
JUIIAMHUKOB B TPUPOAE U  XO3SMCTBEHHOM  JEATEIIBHOCTH  YEJIOBEKA.
NunukatopHas pojp JIMIIAWHUKOB. JIMIIAMHUKKA — [HMOHEPHl IPUPOIHBIX
COOOIIECTB.

Pons rpuboOB B KpyroBopoTe BeIIECTB B 3Kocucteme. Ponb rpuboB B
NOYBOOOPA30BaHUM U OOECIEYEHUH IUIOAOPOJMA TOouYBbl. boJsie3HETBOpPHBIE
(mapazutudeckue) rpuobl. Muko3sl. Mepbl TporIakTUKA MUKO30B.

Jlabopamopuwvie u npakmuueckue padomaol.

N3ydyeHne ocOOEHHOCTEH CTPOEHMS IJIOJOBBIX TeJ LUISMOYHBIX I'pUOOB Ha
MUKpPOCKOITMYECKUX MpernapaTax u MyJssiKax.

N3yyeHue cTpoeHus MIeCHEBbIX IPUO0B: MyKOpa U MEHUIIWILIA.

W3ydyeHnue BausHUS BHEMHUX (AKTOPOB HaA MPOIECC Pa3MHOXKEHHUS
JIPOKIKEH.

W3yyeHue cTpoeHUs U SKM3HEHHOTO MLHKIa (PUTOPTOpPHI HA KUBOM H
repOapHOM MaTepuase.

N3yueHnne cTpoeHus JIMIIAWHUKOB (Ha repOapHbIX 00pasiax).

7KuBOTHBIE

300/10rus1 — HAYKa 0 )KMBOTHBIX

OO0mme W crenuandbHbIC pasjaelbl 300JI0THH. KpaTkas HCTOpHUS pa3BUTHS
300JI0THH.

OO0mue u crenuasbHble METOIbl U3y4YeHUs JKUBOTHBIX. CBS3b 300JI0TUH C
JPYTUMM W HayKaMW, MEIUIMHOW U CEIbCKUM XO3SHCTBOM. 3HayeHUe
300JI0TUYECKUX 3HaHUU 711 4enoBeka. [Ipodeccun dYenoBeka, CBsA3aHHBIE C
300JIOTHEM.



Jlemoncmpayus TOPTPETOB YUYEHBIX, W300paKEHUH, MOJENEH >KUBOTHBIX,
MYJISIKU KUBOTHBIX, BIQXKHBIX MIPENApaTOB U JPYTOE.

Jlabopamopnwie u npakmuyeckue pabomaol

CocraBneHue peKOMEeHIAINM 10 cOOPY 3007I0THYECKUX KOJUICKIIUM.

CocraBnenue onurcanuii nmpodeccuid, CBI3aHHBIX C 300JI0THEH.

OO01ast opranu3zanys )KUBOTHOTO OPraHU3Ma.

Oco0eHHOCTH CTPOEHHS] KUBOTHOM KJIETKHM. MHOTIOKIETOYHOCTh. TKaHH
KUBOTHOTO opranusMa. CtpoeHue U (GyHKIUU TKaHEH >KMBOTHOTO OpTraHHU3MA.
Opranbsl ¥ CUCTEMBI OPraHOB >KMBOTHOTO opraHus3Mma. dopma Tena >KMBOTHOTO,
CUMMETPHS TENA, pa3MeEPBI TeA.

Jlabopamopnwie u npakmuyeckue padbomaoi

HccnenoBanue KIETOK MO MUKPOCKOTIOM Ha BPEMEHHBIX MUKpOIIpEapaTax.

CpaBHEHUE PACTUTEIBLHON U dKUBOTHOW KJIETOK.

N3ydyeHne TkaHEeN KUBOTHBIX.

CrpoeHue u :KU3HEACATEIbHOCTb )KUBOTHOI'0 OPraHU3Ma

Oprann3sMeHHbIH YPOBEHb OPraHU3ANNH KU3HU

Ilutanne y KMBOTHBIX. DTanbl NMUTAaHUS y YKUBOTHBIX. [WUMbI MUTAHHUS.
OHmouuTo3 W 9K300MTO3.  KieTtouHoe W NOJIOCTHOE — NHILEBAapEHUE.
[IponcxoxkIeHNE NUIIEBAPUTEIBHON CUCTEMBI. OJBOJIIOLHUS MNUIIECBAPUTEIBHON
cuctembl. Pa3zjieneHue mnumieBapuTeNbHOW cUCTEMbl Ha OTAeNbl. OCOOEHHOCTH
MUTAHUSI PACTUTEJIBHOSAIHBIX JKUBOTHBIX. (COOCHHOCTM TUTAaHUS XUIIHBIX
KUBOTHBIX.

Jlabopamopnvie u npakmuueckue pabomaul

N3ydyeHne mnuTaHus MOPOCTEMIIEr0 MOJ MHUKPOCKOIIOM Ha BPEMEHHBIX
MHKpOIIpenaparax.

N3ydyeHne mnHTaHUS OTHEJIBHBIX IMPEICTABUTENEN PA3JIAYHBIX TPYIIII
JKUBOTHBIX.

Tpancnopr y s*kMBOTHBIX. TpaHcnopT y crpekatouux u ryook. Ilomoctu
TeJIa y JKUBOTHBIX. [IponcxXokaeHne u CTpOCHUE MEPBUYHON MoJiocTH. Pa3Butne
BTOPUYHOM (11€JIOMHYECKOM) TMOJOCTH. DBOJIIOIUS TMOJOCTEH Tejla y KUBOTHBIX.
@OyHKIMHA TEPBUYHOM M BTOPUYHOM NOJOCTH Tena. [IpuumHBl BO3ZHUKHOBEHUS
TPAHCIIOPTHOM cuUCTeMbl. POPMUPOBAHME KPOBEHOCHOM CHUCTEMBl. DyHKINU
KPOBEHOCHOM CHUCTE€Mbl. 3aMKHYTbIE W HE3aMKHYTbIE KPOBEHOCHBIE CHCTEMBI.
CBsi3b  THUIA KPOBEHOCHOW CHUCTEMBI CO CTPOCHHMEM TIOJIOCTH  Tea.
KpoBooOpamenne. Cepare. DBOMONMUS KPOBEHOCHON CHCTEMBI Y MO3BOHOYHBIX
KUBOTHBIX.

/IbIxaHue y JKHUBOTHBIX. lcronp30BaHMEe KHUCIOpOJAa KUBOTHBIMM.
Huddysus. [pixaHue NOBEpXHOCTHIO Tena. JlpIXxaHue y ABYXCIOMHBIX KUBOTHBIX.
dopMupoBaHUE IbIXaTEIBHBIX OpraHoB. Jlpixanwe B BomHOUM cpexae. JKaOpwl.



Jbpixanue B Ha3eMHOM cpene. JpixaHue rnpu nomou tpaxei. JIErkue. IBomonus
JBIXATENbHOU CUCTEMBI Y IIO3BOHOYHBIX KUBOTHBIX.

Boigesnienue y kuBoTHbIX. OcMoc. Ocmornueckoe aasieHue. CTtpoeHue
BBIJICIIUTEIILHON CUCTEMBI Y KMBOTHBIX. DBOJIIOLMS BBIACIUTEIBHON CUCTEMBI Y
KUBOTHBIX. BeinenurensHast cucrema HePpUIUATBHOTO THUIIA.
[TpoTonedpuananbuas BBIJICIIUTEIbHAS cucrema. MeranedpuauanbHas
BblACIUTENbHAsA cucTeMa. CBsI3b CTPOEHUS BBIACIUTENIBHOW CHCTEMBI C THUIIOM
IIOJIOCTU TeJla. BpIIENNUTENbHBIE CHCTEMBl AKTUBHOIO THUIA. MallbIIUTueBbIe
COCYZbl. DBOJIFOLMS MOYEK Y IO3BOHOYHBIX KUBOTHBIX.

Onopa u aBHKeHME Yy KHUBOTHBIX. OpraHel JBWXKEHHS Yy KIETKH.
I'mppocratnueckuii  ckenmer.  Hapyksblli  ckenmeT. BHyTpeHHHH — CKEJET.
DopMUPOBaHUE PBHIYAKHBIX KOHEYHOCTEW, IMPAaBHJIO phlYara. JBOJIIOLMS ONOPHO-
JIBUTATEIIBHOW CUCTEMBI Y MIO3BOHOUYHBIX KMUBOTHBIX. CTpoeHHe MbIlL. /[BHykeHne
B Boje. IlnaBanue. Boitankusaromas cuia. IlmaBarensHbie my3blpu. JIBHKEHUE B
Ha3eMHO-Bo3aymHou cpene. [lonér. [logpeMHuas cuna. Pa3nnynbie TUIIBI TONETA.

Peryasiuyus sKu3HeAesiTEJIbHOCTH Yy KUBOTHBIX. HepBHasg u rymopanpHas
perymsinusa. OcobeHHOcTH HepBHOUM perynauuu. Juddys3Has HepBHas cucrema.
['anrmuu. LlenTpansHas u nepudepuueckas HepBHas cuctema. Lledanuzanus.
OBOJIOLMS. HEPBHOM CHCTEMBl Y II03BOHOYHBIX JKMBOTHBIX. ['OpMOHanbHas
perymsinusa. OCOOEHHOCTH TOPMOHAJIBHOM peryisiuud. llpumepbl HepBHOU U
TOPMOHAJIBHOW PETyJIALINH.

Pa3znoo0pa3ue :KUBOTHBIX

JIByXCJIOMHbIE M TPEXCJIOHbIE JKHBOTHbIE M HMX OCOOEHHOCTH.
JByxcnoiitHeie kuBOTHble. Tunm Crpekaromue, wWid KUIIEYHONOJOCTHBIE.
OcoOEHHOCTM  KJIETOYHOW  OpraHu3alud. ONUAEPMUC W TacTpOJEpPMMUC.
CrpekarenpHble  KieTKU. JKU3HEHHBIM IUKI cTpekatomux. DopMupoBaHUE
Meay3bl. JKU3HEHHBIN UK CUU(OUAHBIX U THIPOUTHBIX Meny3. Kopabl.

Jlabopamopnwie u npakmuueckue pabomol.

N3ydeHne CTpOEHHUS U )KU3HEESITENbHOCTH THUAPHI.

N3ydeHne XUMHYECKOTO COCTaBa CKeJeTa KOJIOHMAIBHBIX KOPAJJIOBBIX
ITOJIMIIOB.

Tpéxciioiinbie :kuBoTHbIE. DOopMUpoBaHUE MOJOCTH Tena. OCOOEHHOCTH U
(GYHKIIMM BTOPUYHOM MoJIOCTH Tena. OpraHbl BbIAEICHUS: NMPOTOHEPPUIUU U
MeTtaneppuauu. OOUM MaH CTPOCHUS TPEXCIONHOTO KUBOTHOTO. OCOOEHHOCTH
OpraHu3alud  TPEXCIOWHBIX  KMBOTHBIX. bunarepanbHas  (ABYCTOPOHH:IS)
cumMmetpusi. [lepBuaHopoThie xuBOTHBIE. TpoxodopHbIE KUBOTHBIC. JIMHSIOITHIE
JKABOTHBbIE. BTOpUYHOPOTHIE )KUBOTHBIE.

Tun Ilnockue yepBu. OCOOEHHOCTHM OpraHU3AIMKM TUIOCKUX YepBEH Ha
npuMepe MOJIOUHOW TuiaHapuu. CTpoeHHe NOKPOBOB U KOKHO-MYCKYJIBHOTO



memka. [lapenxuma. CTpoeHue NUILEBAPUTEIBHOM, BBIICIUTEILHON U HEPBHOMN
cucreM. Ilpucnocobnenue ™IOCKUX dYepBe K mnapa3utuzMy. CocalblIUKy.
JKv3HEHHBIM LMK NEYEHOYHOrO COcCAIbIIMKA. JIeHTouHble 4yepBU. JKHW3HEHHBIN
LUKJ IIMPOKOTO JIEHTea M Oblubero (CBMHOrO) 1enHs. /[[pyrue mpencraBuTenu
Napa3sUTHUUECKUX IUIOCKUX uepBed. IlpodumnakTtika 3a0oseBaHMi, BBI3BIBAEMBIX
IIJIOCKAMM YEPBIMU.

Jlabopamopnuie u npakmuueckue pabomaul

W3yyeHnue KU3HEAEATEIBbHOCTH, BHEIIHETO M BHYTPEHHEIO CTPOCHUS
IIPECHOBOJIHBIX IIJIOCKUX YEPBEH.

W3yyeHue CTpOCHMsI NApa3sUTUYECKHUX IUIOCKMX YEpBEH Ha BIAXKHBIX
Ipernaparax.

Tun Kpyriable 4epBu. OcoOEGHHOCTH OpraHU3alMU KPYTJIBIX YEpPBEH.
CrpoeHne KpyTibplX 4e€pBEed Ha IpPUMEpE YelnoBedecKoW ackapuipl. 1IokpoBsl H
KOKHO-MYCKYJIbHBIA Melok HeMarol. Jlunbpka. CTpoeHrne U (pyHKIMOHUPOBAaHUE
CUCTEM OPraHOB HEMATOX. JKU3HEHHBIN [IUKII YETOBEYECKOW aCKapUIBL.

Jlabopamopnvie u npakmuueckue pabomaul

N3yyeHue cTpoeHus 4enoBeuecKor (CBUHOM) aCKapyIbl.

Tun Koabuarsie yepBu. OcoOOEHHOCTH OpPraHU3alMU KOJIbYAThIX YepBEH Ha
npuMepe 10kaeBoro yepss. CTpoeHHE MOKPOBOB U KOKHO-MYCKYJIBHOIO MELIKA.
Opranmzanus nosoctd Tena. CTpoeHne NHIIEBApUTENBHOM, KPOBEHOCHOM,
BBIJICTIMTEIIPHOM W HEPBHOW CHCTEM. Pa3MHOXEHHE KOJIBYATBIX YEPBEU.
Pa3HooOpa3ue Koapb4aThiX YepBen.

Jlabopamopuvie u npakmuueckue padomaol.

M3ydeHne BHEIIHETO U BHYTPEHHETO CTPOEHUs T0KIAEBOIO YEPBs.

N3ydeHne BHEIHETO U BHYTPEHHETO CTPOEHUSI MEAULMHCKON MUSABKU.

N3ydeHne CTpOeHHSI MHOTOLIETUHKOBBIX YE€PBEM.

Tun Mosutrocku. OcoOEHHOCTH OpraHM3alii MOJUTIOCKOB. CTpoeHue Tena
MOJUIFOCKOB. PenyKknus NIeJOMHUYECKONW II0JOCTH: IPUYMHBI M IOCJIEICTBUS.
@opMHpOBaHME  MAHTHMHOM  MOJOCTH W pakoBuHbL.  CTpoeHHE W
(YHKUIMOHUPOBAHUE CHCTEM OPraHOB MOJUIIOCKOB. Pa3HooOpa3ue MOJUTIOCKOB.
JIBycTBOpUaThIE MOJUTIOCKH. BprOXOHOTrHE MOJUTIOCKH. I 0JJOBOHOTHE MOJIITIOCKHU.

Jlabopamopuvie u npakmuueckue padomaol.

M3ydeHne BHEIIHETO U BHYTPEHHETO CTPOEHHUSI IByCTBOPYATOrO MOJIJIIOCKA.

M3yyeHue BHEUTHErO U BHYTPEHHETO CTPOEHUSI OPIOXOHOTOTI0 MOJIITIOCKA.

N3ydeHne BHEIIHETO U BHYTPEHHETO CTPOEHHUS TOJIOBOHOTOT'O MOJUTKOCKA.

M3ydeHne CTpOeHNs] paKOBUH MOJIITIOCKOB.

Tun UYaenucronorume. OCOOCHHOCTH OpTraHW3alMM 4YieHHCTOHOTHX. [lman
CTPOCHMS YJIEHHCTOHOI'OIO >KMBOTHOIO. PenyKius BTOPUYHOW IIOJIOCTH Tena:
NpUYMHbl W mnocienctBus. Pasznenenne Ttenma Ha otraensl.  KoHeuHocTH



wieHucToHorux.  CrtpoeHne u  (QYHKIMOHUPOBAaHME  CHCTEM  OpPraHOB
YleHUCTOHOTUX. OpraHbl YyBCTB  UYJEHUCTOHOTUMX. (OCHOBHBIE TpYMIIbI
YIEHUCTOHOTHX.

Kanacc Paxooopa3zubie. CtpoeHne u MopdoJiorusi pakooOpa3HbIX Ha
npumepe peyHoro paka. PaznooOpazue pakooOpa3HbIX.

Kaacce IlaykooOpasubie. Ctpoenne u Moposiorus mnaykooOpa3HbIX Ha
npuMepe nayka-kpectoBuka. Paznoobpasue naykooOpa3HbIX.

Kaacc Hacexomble. CTpoeHue W BHEIIHSST MOP(OJIOTHS HACEKOMBIX.
KoHeuHOCTH M pOTOBBIE anmaparbl HACEKOMBIX. JKU3HEHHBIM LUK HACEKOMBIX.
HacexoMble ¢ HEMOJMHBIM NpeBpanieHueM. HacekoMble ¢ MOJHBIM NpeBPaICHUEM.
Kykonka. OCHOBHBIE OTpSIIBI HACEKOMBIX C HEMNOJHBIM IPEBPAIICHUEM:
[Tpssmokpseutsie, Ilomyxectkokpeuiblie, B u Ilyxoeasl. OTpsabl HACEKOMBIX C
noiHbIM TpeBpamieHueM: JKectkokpeuible, IlepenoHYatokpsuibie, JIByKpbUIbIE,
Yemyekpouibie, bioxu.

Jlabopamopuvle u npakmuueckue padomaol

W3yyeHue BHEIIHEr0 CTPOECHUS U KOHEYHOCTEN pakooOpa3HbIX.

N3yyeHue BHYTPEHHETO CTPOEHUSI PAKOOOPa3HOTO.

M3y4yenue cTpoeHus pOTOBOTO anmapara 1 KOHEUHOCTEN HACEKOMOTO.

M3yyeHue BHYTPEHHETO CTPOEHUSI HACEKOMOTO.

M3yyeHue BHEIIHErO CTPOCHUS U OMOJIOTMH HACEKOMBIX PA3HBIX OTPSAJIOB.

OnpeneneHue MpeCTABUTENECH Pa3IMYHBIX OTPSA0B U CEMENUCTB HACEKOMBIX
C MCIOJIb30BAaHUEM OIIPEIECITUTEIICH.

Tun XopaoBble. OCOOCHHOCTM OpTraHM3AIMUd  XOPJOBBIX JKUBOTHBIX.
[Tpu3Haky XOPIOBBIX KUBOTHBIX: TJIOTKA C JKaOEpPHBIMH IIEISAMU, XOp/ia, HEPBHAS
TpyOKa, SHIOCTUIIb, TOCTHATAJIbHBIN XBOCT. [10JI0CTh TENa XOPAOBBIX KUBOTHBIX.

[Toarun I"'omoBoxopaoseie. CTpOCHUE U KUZHEACATEIBHOCTD JAHIIETHUKA.

Jlabopamopnsie u npakmuyuecxkue padoomol

N3yuyeHne BHEMIHETO W BHYTPEHHETO CTPOEHUS  JIAaHIETHHKA Ha
(UMKCUpPOBAHHBIX MperapaTax.

Pa3Hoo0pa3ue u 3BOJIOLUS TO3BOHOYHBIX KMBOTHBIX

OO6mruit 0030p CTPOEHUS U PA3BUTUSI TO3BOHOYHBIX KUBOTHBIX.

@opmupoBanue ckenera. Koctu u xpsimu. OtThoensl Tela MO3BOHOYHBIX
KUBOTHBIX. BucuepanbHblii W TyJOBHUIIHBIA OTAeIbl. OCHOBHBIE TPYIIbI
MO3BOHOYHBIX UBOTHBIX. becuentocTHeie U yentocTHOpoThie. KabepHble Iyrw,
dhopMUpOBaHUE YETIOCTEH.

OcoOeHHOCTH CTPOCHHUS CHUCTEM OpPraHOB I[MO3BOHOYHOTO YKHUBOTHOTO.
[Tosocte Tena. IlumeBapurtensHas cucreMa. KpoBeHocHast cucteMa. [[pixarenpHast
cuctema. MertaneppuauanbHas BbIIETUTENbHAS cuctema (mouku). HepsHas
TpyOKka. OT/1e]bl HEPBHOM CUCTEMBI.



Haakiaacc PpIobI

Oco0OeHHOCTH CTPOEHHSI M OpPraHU3alliy PbI0 HAa MPUMEpPE PEYHOTO OKYHSI.
Yemryss poi6. Ckemer pbi06. CTpoeHHE THUIICBAPUTEIBHONW, KPOBEHOCHOW U
BBIICIUTENBHON cucTeM. Jlpixanue y pbi0. XKabpsl peld U kaOepHbIN ammapar.
HepBHas cuctema poi6. Opransl 4yBCTB pbl0. bokoBas nuHus. XpsiieBbie phIObI.
OcoOeHHOCTH CTpOeHUsl U Ku3HenesTeNbHOCTH. KocTHbie puiObl. Jlydyenépeie u
JonacTenépple polOb.

Jlabopamopnvie u npakmuyeckue padomui.

W3yyeHue BHEUTHETO U BHYTPEHHETO CTPOCHUS PHIOHI.

N3y4yenue ckenera KOCTHBIX U XPAIIEBBIX PHIO.

N3ydenue paznoodpasus psio.

Omnpenenenre Bo3pacTta pbiod Mo Yenrye.

BbIxoa M03BOHOYHBIX HA cylry. AMpuOuu, niau 3eMHOBOJAHbIE

[Ipeanocbulky BBIXOJA MO3BOHOYHBIX Ha cymry. DopMuUpOBaHHME PBIYAXKHOU
KOHEUHOCTU. OCOOCHHOCTH CTPOEHUSA M OpraHu3anuu ampuOuil Ha mnpuMepe
TpaBsaHOM Jsarymku. Ckenet ampuOuii, oTaensl no3BoHOYHUKA. [InieBapurenpHas
cuctemMa y am¢pubuii. CTpoeHue KpOBEHOCHOW CHCTEMBI U pa3JIeJICHUE KPOBHU Y
ampubuii (aprepuanbHblii KOHyC). JlpixaHue y am@puOHuii, poJib YEITIOCTHOTO
annapara. KoxxHoe papixaHne. @OpMHpOBaHHE TYJIOBMINHBIX IIOYEK M UX
ocobenHoctu. HepBHas cucrema. Opransl 4yBcTB. KM3HEHHBIM LUK amM(puOunii.
['onoBactuk. Heotenuss y ampuOuii m perymsauus meramopdos3a. OCHOBHBIE
rpynisl aMmpuoOuii.

Jlabopamopnsie u npakmuyuecxkue padoomol

M3y4yeHue BHEIIHErO U BHYTPEHHETO CTPOEHUS JISATYLIKH U TPUTOHA.

N3ydeHne ckenera JArymKy.

N3yyenne MHANBUAYATBHOTO PAa3BUTHS 36 MHOBOIHOTO.

AMHMOTHI. PeniTriinm, uiam IlpecMmbikarommecst

[TpucniocoOneHns MO3BOHOYHBIX JKUBOTHBIX K Ppa3BUTHIO Ha CyIIE.
3apojpiiieBbie 0007104KH U UX GyHKIMU. OCOOCHHOCTH CTPOECHUS U OpraHu3aluu
pPENTWIMI Ha TpUMEpPE MPBITKON siiepuiibl. OCOOEHHOCTH CKelleTa U KOHEYHOCTEN
pentunuid. I'pynnHas knetka. JIBrwxkenne y pentwinid. [lumeBapurenbHas cucremMa.
KpoBenocnass cucrema. Kpyru KkpoBooOpamieHuss W pasJelieHHe KpOBU B
Kenmynouke cepaua. Jpixanue pentwinii. GOpMHUPOBAHHUE TAa30BBIX MOYEK M HX
ocobenHoctu. HepBHas cucrema. Opranbl 4yBCTB. PasMHOXEeHHE M pa3BUTHE
pentrwinii. OCHOBHBIE TPYIIIBI PENTUIIUM.

Jlabopamopnsie u npakmuyueckue padbomol

M3yyeHue BHEIIHETO U BHYTPEHHETO CTPOEHUS SIIEPULIBL.

N3ydenune ckenera ssmepuibl.

N3yuyenue paznooOpas3us NPEeCMbIKAIOIIUXCSI.



IITuusl

Oco0eHHOCTH CTPOEHMSI M OpPTaHMU3AlMM NTHUI] Ha MPUMEPE CHU30TO TOIyOs.
[Ipucnocobnenuss nrur; k non€ry. Ilepns. PazBuTue mepa, CTpykTypa MepheEB.
Tunet  nepseB. OcoOEHHOCTM B  CTpoeHUH ckeierta. [leBka, mpsikka.
®opmupoBanue kuias. OCOOEHHOCTH CTPOCHHSI MHUILEBAPUTEIBLHOM CHUCTEMBI.
CrpoeHne KpoBEHOCHOM cucrteMbl. Pa3genenne kpoBu B cepaue. Kpyru
KpoBooOpamieanss y nruil. OCOOCHHOCTH NBIXaTeIbHOW CHCTeMBl. Bo3myiiHbie
MEIIKU U mapaObpoHxu. MexaHus3m ABoHOro npixanus. CTpoeHHE HEpPBHOU
cucteMmbl. Pa3Butme Mo3zxkeuka. OpueHtamuss nTul. OpraHbl  4yBCTB.
BeinenurensHass cucrema. PazButme ntun. Ctpoenue siina. PopmupoBaHuUE
sifiieBbIx odonouek. [loBenenue nruil. TokoBanue. @opmMupoBaHue THE3.

Jlabopamopnwie u npakmuyeckue padbomaol

M3yyeHue BHEIIHErO U BHYTPEHHETO CTPOEHUS NITHULL.

N3y4yeHue ckenera nTULLBL.

M3yyeHue BHEIIHErO CTPOEHHUS U NIEPHEBOI0 MOKPOBA MTHII.

N3ydeHne CTpOeHHUs sila MTHLL.

Onpenenenue NTULL ¢ UCTIOIb30BAHUEM OIPEAECTUTENEH.

Maexonuramommue

Oco0OeHHOCTH CTpOEHHs M OpraHu3aludy MIIEKONUTAIOLUIMX Ha MpHUMEpe
noMoBoM MbiM. PopmupoBanue mepctu. CrtpoeHume Bonoca. Tumel BoJOC.
CanpHble ¥ NOTOBBIE kee3bl. Ckener mileKonuTaromux. OCOOEHHOCTH CTPOCHHUS
ckenera KoHeyHocTed. 3yOHast cuctema. CBs3b 3yOHOH CHCTEMBI C THUIIOM
nutanus. PasHooOpasume 3yOHBIX cucreM. [lumeBapurenbHas — cucrema
miiekonuTaomux. (OCOOEHHOCTH CTPOEHUS NHILEBAPUTENIBHON CHCTEMBI Y
PACTUTENBHOAIHBIX MieKonuTaromux. CTpoeHne KpoBEHOCHOM cuctembl. Kpyru
KpoBooOpaiuenus. [lpixarenpHas cuctema. CTpoeHHE JETKUX, aJIbBEOJISIPHOE
neixanue. Juadparma. TynoBUIIHBIE TOYKHM U HEPPOHBI MIICKOMHUTAIOIIHX.
OcoOeHHOCTH HEPBHOM CHCTeMbl MileKonuTaroumx. Opranel yyBcTB. Pa3Butune
miekonuTaromux. PopmupoBaHue TmaleHTbl. OCOOEHHOCTH IUIALIEHTApHOTrO
nutanud. Cucrema miekonurtaromux. [lepso3sepu. CyMuarbie MIICKOMUTAIOIIME.
[TnanenTapusie MaekonuTaromue. CoBpeMeHHas CUCTEMA MIIEKOMUTAOIINX.

Jlabopamopnsie u npakmuyuecxkue paoomol

N3ydyenue  cTpoeHus uepena M 3yOHOH  CHUCTEMBl  pa3IUYHBIX
MJIEKOMTUTAIOIIUX.

N3yuyenue paznooOpa3usi MIECKOMUTAIOLINX.

N3yyeHue CTpoeHus CKejleTa MIEKOIUTAIOLIUX.
IBOJOIHSA U IKOJOTHA KUBOTHBIX

OBomoIHs 0€CIIO3BOHOYHBIX )KUBOTHBIX. DBOJIOLHUS XOPIOBBIX )KUBOTHBIX.



Cpena oOuTaHMss W OSKOJOTMYECKas HHUIIA. OKOJOTHYECKHE (DAKTOPBHI.
AOuoTndeckue, OWOTHMYECKHE ©  aHTponoreHHnie  ¢akTopel. OCHOBHBIC
HKOJIOTUYECKUE 3aKOHBI. 3aKOH ONTUMyMa. 3aKOH JUMUTHPYIOMIETO (akKTopa.
3aKOH 2KO0JIOTMYECKOW UHIMBUIyaIbHOCTH BUI0B. [IprcniocoOienust opranu3Mos.

Bonnast cpena obutanusa. XapaKTepucTHKa BOJHOM cpeabl. [LmoTHOCTH M
temriepatypa Bojabl. CoOJIEHOCTh BOJOEMOB. PacTBopuMOCTh KucIopoaa u
YIJEKUCIIOro raza B Bojae. Mopckue opraHu3mbl. [[maHKTOH, HEKTOH, OEHTOC.
Oco0OEHHOCTH CTpOEHUS TUTAHKTOHHBIX OpraHu3MoB. [IprcnocobiieHus K >KU3HU B
tonie BoJbl. OCOOCHHOCTH CTPOEHUSI W OMOJOTUM OEHTOCHBIX OpPraHU3MOB.
[IpecHoBonmHbie opranusmbl. I[IpoGnemsl ocmoperymsiuuu. [IpucnocoGneHus
OpPraHMW3MOB K XW3HU B MOPCKOM M MPECHOU BOAE. BTOPUYHOBOIHBIE OPTaHU3MBI.
®opMHUpOBaHUE IIJIABHUKOB U IJIABATENBHBIX MIEPETIOHOK.

HazemHo-BO3nymHas cpega  oOuTaHus.  XapakTepUCTHKa  HA3E€MHO-
BO3YLIHOW cpebl oouTanus. [IMOTHOCTh U BIAXKHOCTh Cpeibl. BbIX0/ )KHBOTHBIX
Ha cymry. [Ipumepsl aganTanuii K Ha3eMHBIM YCJIOBUSIM oOuTanus. @opMupoBaHue
NETKUX, MAJIBIIUTUEBBIX COCYIOB M KYTHKYJbl y WICeHUCTOHOTHX. DopMupoBaHue
KoHeyHocTe. (OCOOEHHOCTH JbIXaHUST M BOJHOTO OajaHca y Ha3eMHBIX
OpraHu3MOB. AfanTanuu K NOJETY y NTHILl, HACEKOMBIX U PYKOKpbUIbIX. [IpaBuito
Aunnena. [IpaBuiio beprmana.

[TouBeHHas cpena oOuMTaHuA. XapaKTEPUCTHKA TOUBEHHOW Cpellbl OOMTaHUS.
OcoOEHHOCTH CTPOEHMSI W aJalTalid T[OYBEHHBIX OpPraHU3MOB. AanTanuu
KOJIbYAThIX YEPBEH, HACEKOMBIX U NO3BOHOYHBIX XMBOTHBIX K IIOYBEHHOH cpefe
oOuTaHUS.

Opranu3MeHHas cpea oOuTaHMs. XapaKTEepUCTUKA OpPraHU3MEHHOU cpeibl
obutanuda. IlpucnocoOneHuss OpraHM3MOB K Mapa3suTHU3My. B3auMoOTHOLIEHUS
napa3uT—xo3suH. [lapasuTel W mapasuTouabl. DKTOMAPA3ZUTHI U SHIONAPA3UTHIL.
[Tapazutrueckne IUIOCKME, KpyTible, Kojabpdarble uepBU. [lapasutuueckue
ywieHucToHorune. opmMupoBaHue NMPUCOCOK U KproubeB. POpMHUPOBAHUE IIJIOTHBIX
MTOKPOBOB. PenyKuus CEeHCOPHBIX OPraHOB U APYTUX CUCTEM OPraHOB.

Jlemoncmpayuu XVBBIX KUBOTHBIX, YydYel, KOJUICKLIWW, pPa3aaTOYHOIO
Marepuana, MyJsDKed M Mojeliei, Tabnulil, ClaiiioB, BUACOPUILMOB M CaWTOB
WHuTepHeTa, MOKa3bIBAIOUIMX MPUCIOCOOIIEHHOCTh )KMUBOTHBIX K YCIOBHUSIM CpEbl
oOuTaHMsI, LIETIM U CETH MHUTaHUS B SKOCHUCTEMAaX, PaclpoCTpaHEHHE KUBOTHBIX B
MPUPOAHBIX 30HAX 3eMJIH, reorpaduueckux KapT (>KUBOTHBIA MUDP 3eMJIN).

Jlabopamopnvie u npakmuueckue pabomaul

N3ydeHne npupoIHOTro cOOOLIECTBA: COCTaBa U CTPYKTYPBHI.

OKCKypCHsI WJIA BUJIEOIKCKYPCHSL.

Ce30HHBIE SIBJICHUS B )KU3HU )KUBOTHBIX.

KuBOTHBIC U YeJIOBEK



Bo3gaelicTBue 4YenoBeka Ha KUBOTHBIX B IMPUPOAE: MPSMOE U KOCBEHHOE.
[TpombIicOBBIEC KUBOTHBIC (PBIOOJIOBCTBO, 0X0Ta). Benenne mpoMbIicia KUBOTHBIX
Ha OCHOBE Hay4yHOro mnonaxoaa. OgoManiHWBaHUE >XUBOTHBIX. JlMKue mpeaxu
nomamiHux — KUBOTHBIX.  Cenekumsi.  Ilopomel.  VMIckyccTBeHHBI — 0TOOp.
KontpacTHbie (pOpMBI )KUBOTHBIX MO OJHOMY M TOMY € NPHU3HAKY B Ipejesiax
onHoro Buaa. KinoHupoBaHue KUBOTHBIX. KieTouHble, XpOMOCOMHBIE U
TEHETUYECKUE TEXHOJIOTUU B CO3/IaHUU HOBBIX MOPOJ CEIbCKOXO35HUCTBEHHBIX
YKUBOTHBIX.

3HayeHUWEe [JOMAllHUX JKMBOTHBIX B JKM3HU 4elloBeKa. JKHUBOTHBIE
CEJIbCKOXO3SICTBEHHBIX yrOAMM. [ITuueBoacTBoO. ’KvBOTHOBOJICTBO.
PacnpoctpanéHHble HMHQEKIIMOHHBIE 3a00JIeBaHUA Y JOMAIIHUX >KUBOTHBIX.
Ommzootun. [lpuHIUNBEI  TPOPWIAKTUKA W JICUCHHS]  PACTIPOCTPAHEHHBIX
WHDEKIIMOHHBIX 3a00JIEBaHUN JOMAIIHUX JKUBOTHBIX. JKHBOTHBIC-BPEIUTEINH,
METO/1bl OOPHOBI C KUBOTHBIMHU-BPEIUTEIISIMHU.

['opon kak cpena oOuTaHus, co3laHHas 4eiaoBeKOM. CHHAHTPOIHBIC BUJIBI
KUBOTHBIX. AJanTaius >KMBOTHBIX B YCIOBHSX Tropoja. BoccranoBieHue
YUCJIEHHOCTH PEAKUX BHUJOB KUBOTHBIX: O0CO0O OXpaHsieMble MPUPOJIHBIC
tepputropun  (OOIIT). buochepubie pesepBathl. KpacHas KHHTa KUBOTHBIX
Poccun. Mepbl coxpaHeHHsI 1 BOCCTaHOBIICHHS )KUBOTHOTO MHPA.

Jlemoncmpayuu dyden, KOJJIEKIUH, Tabmul, ciaigoB, BUACOPUIBLMOB U
caiiToB MHTepHeTa, MOKa3bIBAIOIIUX OXPAHSEMBIX U MPOMBICIOBBIX >XUBOTHBIX,
CIOCOOBI  PBHIOOJIOBCTBA, OXOTHI, AKKIMMATU3AlMM W PAa3BEIEHUS JOMAIIHUX
YKUBOTHBIX, )KUBOTHBIX CEJILCKOXO3SICTBEHHBIX YTOJUM, CIIOCOOBI OXPaHbl PEIKUX
YKUBOTHBIX, IPUBJICYEHUS U OXPAHBI )KUBOTHBIX TOPOJA.

Jlabopamopnvie u npakmuueckue pabomaul

N3yueHne HaCeKOMBIX-BpeIUTENeH CeTbCKOX03UCTBEHHBIX KYJIBTYP.

HabGnrogenus 3a nTuiiaMu B TOpOJICKOM cpefie.

9 KJIACC

BBenenue

Cuctema OMOJOTMYECKHMX HAyK, HW3Yy4YalOIIUX 4YeJOBEKa: IUTOJIOTHUS,
TUCTOJIOTHSI, SMOpUOJIOTUS, TEHETHWKa, aHTPOIOJIOTHS, AaHATOMHUS YEJIOBEKa,
(bU3HOTIOTHS YEIOBEKa U IPYTrue MEIUITMHCKIE HAYKH.

[Ipodeccun, cBsa3aHHBIE C HayKaMU O dYeloBeKe. [lepCreKkTuBBI pa3BUTHS
3HaHUM 00 OpraHuU3Me YEJIOBEKE U €ro CBA3SX C OKPYKAroIIeh cpeoi.

JleMoHcTpanusi TaOauIl, CllaioB, BUaeo@wIbMOB W caitoB HHTepHeTa,
MOKA3bIBAIOIINX pa3Hble OMOJIOTUYECKHUE JUCIUILINHBI, CBS3aHHbIC C M3y4YCHUEM
YeJIOBEeKa, MPOQEecCHii, CBSI3aHHBIX C M3YYCHHUEM OpraHu3Ma dYeJloBeKa U
MeIUIMHOM.



OO0mwuii 0030p KJIETOK M TKAHEH OPraHnu3Ma 4YeJIOBeKa

OOMeH BelIecTB KaK OCHOBA KU3HM 4eJIOBeKa. benku, Munuibl, yrieBojbl,
HYKJIEMHOBBIE KUCJIOTBI, HU3KOMOJIEKYJISIPHBIE COCAUHEHHUsI, BKIIIOYasi BUTAMUHBI.
XHUMHUYECKOE CTPOEHHE, OCOOCHHOCTH U (PYHKIMU OEJIKOB, JIMMHIOB, YIJIEBOJOB,
HYKJIEMHOBBIX ~ KHCIOT W  HU3KOMOJEKYJISPHBIX  coeauHeHnit. ATO —
yHHUBEpCajbHas dHEepreTudeckas Bamora kiaeTku. OO1iee MoHsATHE O KaTaboIu3Me
(Ha TpUMeEpe KIETOYHOI'O [bIXaHWs, HauyMHAs C MOATOTOBHUTEIBHOIO 3Tama) W
aHabonu3Me (Ha IMpUMeEpe Pa3IMYHBIX OMOCHHTE30B, MPOUCXOJSALIUX B KIETKE).
CpaBHEHHE KJIETOYHOTO JbIXxaHusi U OpokeHusa. Perymsmus OeiakoBoro,
YTIEBOAHOTO, JIUMUIHOTO oOMeHa. [IpsiMbie u 0OpaTHbIE CBA3M B peryisiuuu. Poib
dbepMeHTOB W TOPMOHOB B Tpoleccax oOMmeHa BemecTB. Hapymenus
OMOXMMHMYECKHUX TMPOLIECCOB B KIETKE: aBUTAMUHO3BI, Je(heKThl B pabdoTe
orpeeNEHHBIX (EPMEHTOB U IPYToe.

[Mutonoruss.  MuHoroobpasume  KJIeTok U uUx  JguddepeHnnanus.
OMOpHOHAJIBHBIE  CTBOJIOBBIE  KIJIETKH, WHAYLUHUPOBAHHBIE IUIFOPUIIOTEHTHBIE
CTBOJIOBBIE KJIETKH, CTBOJIOBBIE KJIIETKH B3POCIJIOTO YEJIOBEKA.

Kiterounble KOHTAKTbI. MOJIEKYIJISIpHBIE OCHOBBI OTBETA KJIETOK HAa CUTHAJIBI.
[Tonsitue knetouHoi rudenu. JIMMUT KIETOUHBIX AeNIeHUH, oOliee IpeacTaBiICHUE
O CTapeHHM Ha KJIETOYHOM U MOJIEKYJISIPHO-OMOJIOrMuYeckoM ypoBHe. OOiee
MOHSTHE O PAKOBOM TpaHCPOpPMaLIUU KIIETOK.

Jlabopamopnvie u npakmuueckue pabomaul

[TpocMOTp  AMEKTPOHHO-MUKPOCKONUYECKUX  (oTorpaduil  mpemnapaToB
CTPOEHUSI KJIIETKA U MEKKIIETOUHBIX KOHTAKTOB.

Tumnbl TKaHeld OpraHu3Ma 4YeJOBEKa: AMUTEIUaIbHas, HEPBHAs, MbIIICYHAs,
COEJIMHUTENbHAS TKaHU. XapaKTepucTuka u kiaccudukauu snurenreB. Heperas
TKaHb: HEUpOHBI M Helpornus. CtpoeHue u (usuosorus Hedpona. lloreHuman
MOKOS ¥ TIOTeHIMan nericteus. [IpoBenenre HepBHOTO uMIysbca. Knaccuduxarus
¥ MEXaHU3MbI pabOThl cCMHATCOB. HelipomenuaTtopsl 1 ux perentopbl. MbleyHas
TKaHb: CKEJIETHasA, cepleuHas U raagkas. CTpoeHrne COKpATUTENBHOTO alapara
MONEPEYHO-TIONOCATEIX MBI, MONEKYISIPHbIE MEXaHU3Mbl COKpAIlCHUsS H
paccnabnenus. OTiMuusg TIAJKOW MYCKYJATypbl OT IONEPEYHO-TIOIOCATOM.
®uznonorusi BO30yIMMOCTH U COKPAaTUMOCTH TJIAJKOW MBIIMIEYHON TKaHHU.
CoenuHuTeNnbHAas TKaHb: CBOWCTBA, PA3JIMUHbIC THUIBI KIETOK, XapaKTEPUCTHUKA
MEXKJIETOUHOTO  BemiecTBa.  Kiaccudukanus — COCIUHUTENBHBIX  TKaHEH:
COOCTBEHHO COEUHUTENbHbIC TKAHU, TKAHU BHYTPEHHEH Cpeibl, XpslleBas TKaHb,
KOCTHAs ¥ ApyTHeE.

Jlabopamopnwie u npakmuyeckue pabomol

MuKpOCKONIMPOBAHUE MTPENIAPATOB OCHOBHBIX TUIIOB TKAHEH.

HepBHas cucrema



Knaccudukanuss HepBHOU cuctembl. lleHTpanbHas u mnepudepudeckas
HepBHast cuctema. CrpoeHue HepBa, OOO0JIOYKH, KiacCUpUKalUsi HEPBOB.
CrpoeHHe CIUHHOIO U TOJIOBHOIO Mo3ra. MOyHKUIHUHM OTIEIOB CIMHHOTO MO3ra.
[IpoBogsiuiue NOyTH  CHOUHHOTO  MO3ra. AHATOMHMSL  TOJOBHOTO  MO3ra:
MIPOJIOJATOBATBIM MO3T, CTBOJI MO3ra, CPEIHUN, MPOMEKYTOUHBIN, TEPEAHUN MO3T.
Crpoenne MO3:KeuKa U KOpbl O0IBIINX MOJIYIIAPUN.

OyHKIMA OTAEIOB TOJIOBHOTO MO3ra M MX YacTted. UepenmHOMO3roBble U
CIIMHHOMO3TOBbIe HEpBbl. (CoMarnyeckas W BETeTaTUBHAs HEPBHAs CHUCTEMA.
[{eHTpBpl COMAaTUYECKOW U BET€TATUBHOW CUCTEM B LICHTPAJIbHOW HEPBHOU CUCTEME.
Pednexropnas nyra. Peduektopnoe xonbiio. Heliponnas cets. Knaccuduxanuu
pedIIeKCoB: MOHO- M MOJMCHUHANTHYECKHUE, 0€3yCIOBHBIE U YCIOBHBIC U JPYyTHE.
Ponpe uccnenosanuit M.11. IlaBnoBa. dynkunonaneusle cucreMsl 11.K. AHOXxuHa.
Hcnonb3oBanue mpUHIMNA paOOThl HEWPOHHBIX CETE B HCKYCCTBEHHOM
WUHTEJUIEKTE.

Hapymienus paboTel HepBHOU cucTteMbl. Helpoaerenepanuu u COBpeMEHHbBIE
MeTOIbI UX JieueHus. MHCynbT. JIekapcTBa, NpOXOJAIINE U HE POXOASAIINE YEPE3
reMarosHuedannyeckuii 6aprep. MeTo bl UcClieIOBaHUSI MO3TOBOM aKTUBHOCTH U
CTPOEHMSI CTPYKTYp HEPBHON CHCTEMBI: 3JEKTpodHIe(anorpadus, perucrpamms
AKTUBHOCTU Pa3JIMYHBIX OTJIEJIOB MO3ra, MAarHUTHO-PE30HAHCHasi Tomorpadus,
KOMITIbIoTepHast ToMorpadust. UHTepderic MO3r—KOMIbIOTED.

Jlabopamopnvie u npakmuueckue pabomaul

M3y4yeHue TuCTOI0TMYECKUX MPENapaToOB OPraHOB HEPBHOW CHCTEMBI.

N3yyeHue CTpoeHus roJIOBHOTO MO3ra Ha MAKeTax.

CeHcopHbBIE CHCTEMBI

CTpoeHHe CEeHCOPHBIX CUCTEM: PELENTOPbI, MPOBOASIIAS YacTh, OTIEN KOPHI,
OCYIIECTBISIIOIUM  00paboTky wuHbopManuu. Kiaccudukanus penentopos:
HKCTEPOPELENTOPbI, HHTEPOPELENTOPBI, MPONPUOPELENTOPbl, MEXaHUYECKHE,
TEeMIEpaTypHbIe, XUMUUECKHE, OOJIeBbIe U Apyrue peuentopsl. CoMaToceHCOpHas
cuUcTema.

Crpoenue r1a3a. 3puUTENbHBIE peUENTOphl (MAJIOYKHM U KOJOOYKH).
duznyeckre 1 XUMUYECKHE OCHOBBI BOCIIPUATHUS cBeTa. UEpHO-0eroe 1 IBETOBOE
speane. Ctpoenue cerdyatku. [IpoBenenne m oO0paboOTKa 3pUTEIBLHOIO CHUTHANA.
Akkomonauusi. buHokynsipHoe 3penue. HapymieHust 3peHuss U WX TPUYHHBL.
3aboneBanuss Tr7a3a (KOHBIOHKTMBUT W Jpyrue) HM UX OpoQuIIaKTHKA.
CoBpeMeHHbIE METOJbl JICUCHHS] HApYIICHWH 3pEHus: Ja3epHas KOPpEeKIus,
3aMeHa XPYCTAJIMKa, KJIIETOYHAs Teparus, MpoTEe3UpOBaHUE TJ1a3a U JPyTrue.

CrpoeHre HapyXHOro, CpPEIHEr0 M BHYTpeHHero yxa. KopTueB opras.
Mexanu3M BoCHpusiTUs U 00paOOTKU 3BYKOBBIX BOJIH. CBSI3b IEHTpa Cilyxa U
ueHTpa peud. Hapymenus ciyxa v ux OpuudHbl. 3a00J€BaHUs OPraHOB Cilyxa



(otut m gpyrue 3aboneBaHus) M uxX npoduirakThka. COBpEeMEHHBIE METOJIbI
J€YEHUs1 HaApYyLICHUM ClyXa: CIyXOBOW ammapar, NPOTEe3UpOBaHUE W ApPYTHe.
Anatomust ¥ GU3HONOTHS BeCTHOYIsApHOTO amnmnapara. OTOJUTOBEIN ammapar.

Opranbl BKyca, OOOHSHMS, MBIIIEYHOTO U KOKHOT'O UYyBCTBAa: aHATOMHS U
(buznoNorus, uX HapyLIeHHUs.

Jlemoncmpayus pa300pHBIX MOJIEJICH T1a3a U yxa.

Jlabopamopnuie u npakmuueckue pabomaul

N3ydeHne cTpoeHus opraHa 3peHust (Ha MyJIskKe U BIaXKHOM IIperapare).

N3ydeHne cTpoeHus opraHa ciyxa (Ha MyJspKe).

M3y4yeHne rucToI0rn4ecKrX IpenapaToB OpraHoOB YyBCTB.

JHJIOKPUHHAS CHCTEMA

Omnpenenenve W OCHOBHBIE XapaKTEPUCTUKU TOpMOHOB. Kiaccuduxarms
TOPMOHOB 10 XUMHYECKOMY cTpoeHuto. Kiaccugukanus peunentopoB ropMOHOB.
MouieKysipHbIE MEXaHNU3MBI JEHCTBHS TOPMOHOB Ha KJIETKA-MHILIEHH.

OHJIOKpUHHAsA (QyHKIuUs runoTtajamyca. JKene3pl BHYTpPEHHEW CeKpeuuu
(runodus, Hnudus, MUTOBUIHAA  Keje3a, MAPANUTOBUIIHBIC  KEJE3Hbl,
HAJIIOYEYHUKH ), BBIJIEISIEMbIE UMU TOPMOHBI U UX (QyHKUMU. XKene3bl CMEIaHHON
CeKpelu (MOKEIyJouHasi >Kejue3a, IIOJIOBBbIE JKEJNE3bl), BbLACIAEMbIE HUMHU
TOPMOHBI M UX QYHKIMHU. ['unoramamo-runodu3apHble KOHTYpPBI pPEryJsLuU
JEATEIIBHOCTH HEKOTOPBIX JKEJIE3 BHYTPEHHEN cekpenuu. Hapyiienus, cBs3aHHbIe
C TUIO- M TUNEPPYHKUUSIMH TOPMOHOB. Buawl caxapHoro auabera u ux
ocnoxkHeHus. Kierouynass Tepanuss B JICYEHUHM DSHAOKPUHHBIX 3a00JIeBaHUM.
Muxkcenema.

[Ipoune opraHbl W TKaHH, BBIIEISAIOIIME TOPMOHBI: TIOYKH, CEpALE,
KEITYJJOUHO-KUIIEYHBIA TPAKT, )KUPOBas TKaHb U IpyTHe.

Jlabopamopnvie u npakmuueckue pabomaul

M3y4yeHue TucTON0TMYECKUX MPENapaToB 3HIOKPUHHBIX OPraHOB.
IHoBenenue

Pednexkropnas teopus noBeneHus. HaciencTBeHHbIE M HEHAC/EICTBEHHbBIE
dopmbl moBenenus. llpocreiimme ycinoBHble pediekcsl. MHCTpyMeHTanbHOE U
npyrue ¢opmbsl 00yuenus. Leas. Motus. Pednekc. [lotpeOnocTs. Pednekc nenu
no IlaBnoBy. Jlunamuueckuit crepeorun. MmnpuHTUHr. OUKCUPOBAHHBIE
KOMILIEKCHI ABMKeHu. Cur"HanbHble cucteMbl. Peub. Mummuienue. [lamsate u eé
BUJbl. KoOrHUTHBHBIE (QYHKIMU HEPBHOM cucTeMbl. Poiib pa3HbIX OTIEJIOB
TOJIOBHOTO MO3Ta B PEryJsilIUM JIB)KEHWUH, CHA W OOJPCTBOBAHUS, U JPYTUX
CJI0>KHBIX IMPOLECCOB. MexaHn3mMbl BO3HUKHOBEHHS 3Mouunii. HemporymopanbHas
peryysuus MojoBoro noseAeHus. HapyiieHus moBeaeHHs, UX CBA3b ¢ paboToi
HEPBHOU 1 SHIOKPUHHON CHCTEM, COBPEMEHHBIE METO/IbI JICUEHHUSI.
OnopHo-aBUraTe/IbHbINA ANNAPAT



Koct. AHatoMusi KOCTH: HAJIKOCTHHUIA, BHYTPEHHEE BEIIECTBO KOCTH.
Octeon. Knmaccudukamnms kocteit. Poct kocrteii. CoemuHeHNs KOCTEH: TOIBMXHbIE,
MOJIYTOJBUKHBIC, HETIOIBH>KHBIE. CTPOCHHUE CyCcTaBa U CYCTAaBHOM CYMKH.

OceBoll ckeneT: yepern, MO3BOHOYHUK, pEOpa, rpyauna. Koctu nuieBoro u
MO3roBOro OTAeNOB uepena. OTAenbl MO3BOHOYHMKA, OCOOCHHOCTH CTPOCHUS
MO3BOHKOB B Pa3HbIX OTJIENaX, MEKIIO3BOHOUHbIE coeAuHeHus. CTpoeHue rpyIHON
KJIETKH.

CkeneTbl MOSICOB KOHEYHOCTEW M CBOOOJHBIX KOHEYHOCTEH: aHATOMHYECKHE
O0COOEHHOCTH BXOJSIINX B UX COCTAB KOCTEH.

Hapymienuss CTpoeHHsI CKEJIETHOM cHucTeMbl. Bo3pacTHble W3MEHEHHS,
octeonopos. TpaBMmbl. 3a00JieBaHUS OMOPHO-IBUTATEILHOIO aIllapara, CBSI3aHHbIC
c mnpsaMoxoxJeHrueM. COBpeMEHHbIE WHBAa3WBHBIE M HEWMHBA3UBHBIE METO]IbI
JICYEHUS: MPOTE3UPOBAHUE CYCTABOB U MEKIIO3BOHOUHBIX JIUCKOB, UCIIPABJICHUE
KPUBU3HBI I03BOHOYHHKA U JPYTHE.

Jlemoncmpayua CKeilera 4YeEIOBEKa, dYepena, KOHEYHOCTEH, IT03BOHKOB,
pacnuioB KOCTEM.

Jlabopamopnuvie u npakmuueckue pabomaul

N3ydeHne CTpoeHUs CKeJleTa YeJIOBEKa Ha MAKeTax.

Mpimpl. PaboTta MBI MO MEPEMEMICHUI0 KOCTHBIX PhIYaroB. MBIIIIIHI,
MPUKPETUISIONIMECS IBYMsI KOHIIAMH WJIM OJJHUM KOHIIOM K KOCTsIM. MuMuueckue
MBIIIIBI KaK TPUMEP MBI, HE MPUKPETUISIOMUXCS K KOCTSIM.

Mpima kak oprad JJokoMoruu. O6004ku MbIbl. CyXOKUTUSL U CBSI3KH.
JBurarenbHble €IUHUIBI. MBIIIIBI-CHHEPTUCTEI M aHTaroHUcThl. HepBHas
perymsius paboTel MbIIl. Poyib CIMHHOTO MO3Ta, MO3KE€YKa U KOPbI OOIBIIHMX
MOTYIIAPHUH.

OcHoOBHBIEC MBIIIIBI TeJa YenoBeka. Hauboiiee pacnpocTpaHEHHBIE TPaBMBI
MBIIIEYHON CHCTEMBI U METOJBI UX MPOPMIAKTUKA. ATPOQPHS MBIIIL, TPUUUHBI U
JICYEHHE.

Jlabopamopnvie u npakmuueckue pabomaul

OkazaHune nepBOM MOMOIIM IPU NOBPEKICHUN CKEIIETA U MBIIIIII.

KpoBeHnocHas u imMparuyeckas CUCTEMbI

OcobGenHoctu cTpoeHUsT U (QYHKIMOHUPOBAHUS CEPJICYHOM  MBIIIIIHI.
AHaToMusl cepAla: OHHIAOKApJ, MHUOKApJ, OJNUKapJl, MepUKapl, KEIyIOUKH,
npeacepausi, KiamaHbl cepaua. MexaHudeckas palOoTa cepAlla Kak Hacoca.
Cepaeunblii LMKI. ApTepuaibHOE AaBlieHWE, Myibc. ABTomatus. [IpoBonsiias
CUCTEMa cepjna. OJeKTpudeckas padoTa cepAma. JIEKTpOoKapauorpaMmma.
HepBHas u rymopainbHast perynsmus padboTsl cepana. Hapymenust paboTsl cepra.
['umepronuveckass OOJie3Hb, CEpACYHAs  HEJOCTAaTOYHOCTh, aATEPOCKIEPO3
KOPOHApHBIX COCy/l0B, HUH(papkT wMuokapaa u Tak jgainee. IllyHTupoBanue,



AHTMOIJIACTUKA, KJIETOYHAsl Tepanus W JAPYTHEe COBPEMEHHBIE METOJbl JICUEHUS
CeplIeuHbIX OoJie3Hel. TpaHCIuTaHTausI Ceparia.

Jlabopamopnwie u npakmuyeckue pabomaol

[IpoCcMOTp rHCTONOTUUECKUX IPENAPATOB CEPACUHON MBIIIILIBI.

DnekTpokapauorpadus.

N3mepeHne apTepralibHOTO JaBJIEHUS U MyJIbCa.

KpoBenocHas cucrema u nuMmdaruyeckas CUucTema.

Kpyru kpoBooOpaiieHusi: OONbIIOW U  Mallblii, OCHOBHBIE COCY/IBI.
Knaccudukanus cocyoB: apTepuu, apTEpHUOJIbl, BEHbI, BEHYJbI, KaMWLISAPHI.
Pe3uctuBHble, OOMEHHbIE W EMKOCTHBIE cOCynbl. CTpOeHHE CTEHOK COCYJIOB.
HepBHas u rymopanbHass peryisuus paOoTel cocyAoB. CHcTeMHas peryisuus
apTepuaIbHOTO JABJICHUS W JPYTHX IapaMeTpoB KpoBu (Oapopeduiekc,
xemopeduiekc U Tak jganee). HapymeHuss paboTel cocyaoB. ApTepHalibHble U
BEHO3HbBIE KPOBOTEUEHHUSI U II€PBas IOMOILb [IPU HUX.

AHatoMus JUM@(ATHYECKOW  CHCTEMBL:  JIUM(ATHUYECKUE COCyAbl U
muMmpatryeckue y3ibl. [[puanHbl IBUKEHUS KPOBU U IUM(QBI IO COCYIaM.

Jlabopamopuvie u npakmuueckue padomai.

M3y4yeHue TuCTONOTMYECKUX PENapaTOB CTEHOK COCYA0B.

[IepBas moMoIb Npu KPOBOTEUEHHUSIX.

BHyTpeHHsis1 cpeia opraHu3zMa

KpoBb, TkaHeBast KUIKOCTh, JIuMba. MexaHu3Mbl OAJIEPKAHUSI BHYTPEHHEH
cpensl opranuszMa (romeocras). CBs3p BOJHO-COJEBOTO OOMEHAa OpraHuU3Ma C
(GbopMHPOBaHUEM U OTTOKOM TKaHEBOW KHUJIKOCTH.

XUMHUYECKHM COCTaB IUIa3Mbl KpOBU. DOPMEHHBIE BIIEMEHTHI: SPUTPOLIUTHI,
JeHKouuThl, TpoMOouuThl. JlelkouutapHas Qopmyna. DyHKIUMH pa3TUYHBIX
dbopMeHHBIX 37eMeHTOB. KpoBeTBOopeHHE U Opranbl KpoBeTBOpeHus. Mecta
ru0eny pa3IuvHbIX (POPMEHHBIX 3JEMEHTOB KpOBHU. ['pymnmbl KpoBU MO cHUCTEME
ABO, pesyc-akTop u apyrue cucteMsl onpeneneHus rpynn kposu. [lepenuBanue
I1a3Mbl, SPUTPOLIUTAPHON U TpomOouMTapHOW Maccel. bydepHas ¢yHkuums
mia3Mbl KpoBU. TpaHcmopT ra3oB mo KpoBu. Paznuunble GopMbl remMorioOuHa.
Perynsuust cpoactBa remMoriioonHa k  kuciopoay. CBEpThiBaHHME KpOBH,
¢ubpuHOMUTHYECKasT W  NPOTUBOCBEPTHIBaOLIasi  cucrteMbl.  Hapymenus,
CBSI3aHHBIE C KPOBETBOPEHUEM U (PYHKIIMOHUPOBAHUEM (DOPMEHHBIX 3JIEMEHTOB.

Jlabopamopnvie u npakmuueckue pabomaul

N3yyeHue rucToaorn4eckux NpernapaToB KPOBU U OPraHOB KPOBETBOPEHUSL.
NMmyHHas1 cucTeMa

Hcropust paszButusi 3HaHuid 00 wuMMyHHTeTe. 3HadeHue pador U. .
MeunukoBa, II. Opmmuxa w JApyruxX Y4Y€HBIX 10 HW3YYEHUIO HMMYHHUTETA.
Knaccudukanmm umMmyHuTeTra. MexaHuW3Mbl  BpPOXIEHHOIO  HMMMYHHUTETA.



[TproOpeTéHHBIE UMMYHUTET: KiIacCUpuUKalus JTUMPOIMTOB M y4acTHE Pa3HBIX
rpynn auM@OUUTOB B MpuOOpeTéHHOM HMMyHHTeTe. [lOHSATHS aHTUTeNna u
anturena. I[Ipesenranus anturesa. Bakuuuel 1 cbIBOpOTKH. Opranbl HEHTPATBHON
UMMYHHOH CUCTEMBI: KPAaCHBIM KOCTHBIN MO3T U TUMYC. OpraHsl nepugpepuyueckoil
UMMYHHOH CHCTEMBI: cele3éHKa, JUMQOy3ibl, MHUHIAINHBI, AaMIlEeHIUKC,
[leiiepoBbl Omstmuku. Ponbp TuMyca B co3peBanuu T-mumdornuroB. Pons opranos
nepudepudeckoii MMMYHHOM  CHUCTEMBI B  co3peBaHuu  B-mumoruros.
OTtpuuarenbHas U NOJOKUTENbHAS CEIEKIUs B co3peBaHuu T- u B-nmumdornuros.
Ponp Mukpoduiopbl uenoBeka B (HOpPMHPOBAaHMM HOPMAaJbHOIO HMMYHHTETA
yenoBeKka. [1aTonorum MMMyHHOM CHCTEMBbI: UMMYHOAE(ULIUTBI, ayTOUMMYHHbIE
3a0oneBaHuss U Jp. Peakuuu runepuyBCTBUTENBHOCTH, B TOM YHCIIE AJUIEPTHH.
OCHOBBI TPaHCIUIAHTOJIOTUHU. JleMOHCTpalusi MOPTPETOB YUYEHBIX, TaOJNUIl |
CJIaliJI0B, BUJICOPOJIMKOB U KHUHOPPAarMeHTOB, 00 UMMYHHOI cucTeMe.
JbIxaTejsbHas cucTemMa

AHATOMMS JBIXaTEIbHOM CUCTEMBI: BEPXHHE JbIXATEJbHBIE ITYyTH, HUKHHE
npIxarenbHele myTH, J€rkume. HocoBele mnosmoctu. Hocornorka. Porormorka.
['oprans. Kiaccudukanus xpsmei roprand. HaaropraHHUK U TOJI0COBBIE CBS3KU.
Tpaxes. bponxu. Jlérkue. Jl€érounele my3bIppku (anbBeosbl). Duznonorus
npolecca JIbIXaHusl, poJib IJIEBPAIILHOM KUIAKOCTH, AMapparmMbl, MEXpEOCPHBIX U
apyrux wMblmg.  Cypdaktant. Onactudeckas TAra JErkux. JlpIxaTenbHbIe
nBokeHusl. JKuzHeHHas €EMKOCTh JI€Tkux. JI€rounele oOBEMBI. HepBHas wu
IYMOpaJbHasl peryJisiius AbIXaHusl.

['mruena npixanus. TpeHUpoOBKA AbIXaTelbHbIX MbIM. [IpegynpexaeHue
NOBpPEXACHUS TonocoBoro amnmnapara. MH}exknuonHble 00Je3HH, Mepenaroinmecs
yepe3 BO3AyX, M Ipoude 3abo0JIeBaHMsI OpPraHOB [bIXaHus. BrusiHue
Ta0aKOKypEeHUsI Ha OpraHbl JAbIXaTENbHOW CHCTEMBl. AcCTMa, OOCTPYKTHBHBIE
3a00JIeBaHuUs JAbIXaTEIbHON CUCTEMBI.

emoncmpayua Moneny ropTaHu, MOJEIH, IPOSACHAIOIIEN MEXaHU3M BJOXa
Y BBIIOXA.

Jlabopamopnvie u npakmuueckue pabomaul

N3mepenne o0xBaTa rpyIHOM KJIETKH B COCTOSIHUM BAOXa U BbIIOXA.

OmnpeneneHue 4acToThl IbIXaHHUS.

Bnusinue pa3nuuHbIX (PaKTOPOB HA YACTOTY AbIXaHHUS.

Cnuporpadus.

N3ydeHne TUCTOIOTMYECKUX TPENAPATOB OPTraHOB JIbIXaHUSI.
IIumeBapuTeabHasi CHCTEMA

AHaTtoMus MNHILEBAPUTEIBHOM CHUCTEMBI: POTOBAas MOJOCTh, MHILEBO/,
KEIYIOK, TOKEIyAOYHAs Keje3a, ME4YeHb, OTACNIBbl TOHKOW KHIIKH, OTHENbI
tosicto kumku. CrpoeHue 3y0a, 3yOHast cuctemMa uenoBeka. DuszHnonorus



MUIIEBAPUTEIIPHON CUCTEMBI: paCIHICIUICHHE OE€JIKOB, JIUIUOB, YIJIEBOJIOB,
HYKJICMHOBBIX KHCIJIOT TOJ JEHCTBUEM (PEPMEHTOB, CEKPETUPYEMBIX DPa3HBIMHU
OTACIaMH  IHIICBAPUTEIBHON  CUCTEMBbl. XHUMHUYECKHM  COCTaB  CJIIOHBI,
KEITYyIOYHOTO COKa, MOJKEIYJOYHOTO COKa, JKEJIYM, COKa TOHKOM KHUIIKH.
[lonocTHOE W MOPHUCTEHOYHOE MHIIEBAPEHWE B TOHKOM KulleuHHKe. DyHKIuu
MOKEITYIOYHOM Kene3bl U neyeHn. OyHKIHUKA TOJICTOW KHUIIKU. Poisb KumedyHou
MUKPOQIIOPHI 17151 4eTIOBEKa.

HepBHas 1 rymopalibHasi peryJssiiys TpOLEeCCOB MUILIEBAPEHUS, YTIEBOIHOIO,
JUIUAHOTO, OEJTKOBOTO OOMEHA.

['uruena mnurtanusa. HeuHdeknuoHHble W ayTOMMMYHHBIE 3a00JI€BaHUS
cucteMbl muimeBapenus. [IpegynpexncHre WHPEKIHA W MPOYUX KETYIOUHO-
KHIIICYHBIX 3a00JieBaHMi (TacTpUT, SI3BEHHAs OO0JIC3Hb, AIMIMCHIUINT, UPPO3,
NAaHKPEaTUT U JIpyTue), MUIIEBBIX OTpaBieHU. XenukoOakTep Kak (akTop
pa3BUTHS TacTpUTa U A3Bbl. BiMsHUME KypeHHS U QJIKOTOJs HAa MNUIIEBapEeHUE.
PaccTpoiicTBa nuieBoro NoBEICHUS.

Jlemoncmpayua Topca 4yenoBeka, TabJIuL.

Jlabopamopnuvie u npakmuueckue pabomaul

UccnenoBanue nerictBrsi PEPMEHTOB CIFOHBI HA Kpaxmall.

N3ydyeHne TUCTOJIOTMYECKUX IIPENaparoB OPraHOB MHUIIEBAPUTEIbHOU
CUCTEMBI.

BeiaeaureabHas cucremMa

CrpoeHre BBIACIUTENBHON CHUCTEMBI: IOYKH, MOYETOYHHUKH, MOYEBOU
My3bIpb, MOYEHUCITYCKATENIbHBIN KaHal. DyHKIMOHUpoBaHUEe nmouyku. HedpoH kak
CTPYKTYpPHO-(DYHKIIMOHANIbHAS €IUHUIIA TOYKU. DHU3NOJIOTHYECKUE TPOIECCHI
dbopmMupoBaHUsl BTOPUYHOU Mouu: (uiabTpaius, peadbcopOuus, cekpenus. Posb
MOYKM B PEryJlMM apTepUaIbHOrO JaBiieHuA. HepBHas u TrymopaibHasd
perymsius paboThl OPraHOB BBIICTUTEIBHONW CHUCTEMBI. 3a00J€BaHUS OPTaHOB
MOYEBBIJICTUTEIILHON CUCTEMBI (ITUCTHUT, MUETOHEPPUT, MOUCKaMeHHasi 00JIe3Hb U
apyrue), ux npeaynpexnaenue. MckyccrBenHas nouka. {uanus. TpaHcmianTanus
MTOYKH.

Jlemoncmpayua tabnuiu, moxaenu «CTpOEHHE MOYKU MIIEKONMHUTAIOLIET0»,
MYJISKA [IOYEK YEJIOBEKA, BIAXKHOIO Mpenapara.

Jlabopamopnsie u npakmuyueckue padoomeol.

N3ydyeHne TrHUCTOJIOTMYECKUX TMpernapaToB pPa3HbIX YYaCTKOB IOYKH,
MOYETOYHHMKA, MOYEBOTO ITY3bIPSI.

IonoBas cucrema

Cramguu rameroreHe3a. OTan4usi 0OOreHesa u criepmMaTorenesa JApyr oT JIpyra.

O11010TBOPEHHUE.



Xenckas nmonoBasi cuctema: SUYHUKU, MaTOUYHbIE TPYyObl, MaTKa, BIIarajuiile,
BHEIIHUE T0JIOBBIE OpraHbl. MEeHCTpyalbHbIN [IUKIL.

Myxckast moJioBasi CUCTEMA: CEMEHHHUKM W IPOYME BHYTPEHHUE ITOJIOBBIE
OpraHbl, BHEIIHUE IIOJIOBBIE OPTIaHBbI.

HepBHast u ryMopainbHas peryssinus padoTbl OPraHoB I1OJIOBOM CUCTEMBI.

[ImanupoBanue OepeMEHHOCTH, METO/IbI KOHTPALEIIINH,
PEAUMIUIAHTALIMOHHBIM  CKPUHMHI, 3KCTPAKOPIOPAIbHOE  OIUIOJOTBOPEHUE.
bepemeHHOCTS, TakTanus. 3a00JIeBaHus, IEPEAAOIINECS [TOJIOBBIM ITyTEM.

Jlabopamopnvie u npakmuueckue pabomaul

M3y4yeHne TuCTOIOTMYECKUX MPENapaTOB OPraHOB IT0JIOBOW CHCTEMBI.

Koxka u eé npousBoanbie

OnuaepMuc  —  MHOTOCJIOMHBIM  oporoBeBawoIuid  snutenuid.  Crion
sanuaepmuca. Cioun aepmsl. [lonkokHas xxkupoBas kierdaTtka. [Ipon3BoaHbIE KOXKU:
HOI'TH, BOJOCHI. KO)XHBIE KENe3bl: MOTOBBIE, CAIBHBIE M MOJIOYHbIE. DYHKIIUU
KOKHA. Poimp HEpBHOM M TyMOPaJbHOM PETYISALIMM B  OCYIIECTBICHUU
TEPMOPETYJISATOPHON U APYTUX (PYHKIMMN KOKHU.

3aboneBaHusl KOXKM U MX OpenynpexjaeHue. lleperpeBanue: COMHEUYHBIN U
TernoBoi yaapel. Oxoru. O6moposkenus. [Ipopunakrtrika u nepsasi IOMoILb IpU
TEIUIOBOM UM COJIHEYHOM y/1apax, 0’K0rax 1 0OMOPOXKEHHSIX.

Jlemoncmpayusa MOAEIA CTPOCHUS KOXKH, TaOJIHIL, CITANHI0B.

Jlabopamopnvie u npakmuueckue pabomaul

HccenenoBanye ¢ MOMOIIBIO JIYIIBI TBUIBHOM U JIaJJOHHOW CTOPOHBI KUCTH.

M3ydeHne rTucTOIOrMYECKUX IIPENapaToB dIUAEPMUCA U IEPMBI.

Axanrauyy OpraHu3Ma 4yejloBeKa

TepMoperynsiuus: poJib KOXM H COCyIOB. [umoramaMyc Kak ILEHTP
HEHporyMopaiabHOU peryisuuu Teriooomena. [loBeneHueckue aantauuu.

Ajanranuy 4enoBeKa, €ro OpraHoB M TKaHEW K HU3KUM KOHUEHTPALMSIM
KUCIIOpOJla M THUNOKCUU. Perymauus noTpeOaeHHs KHUCIOpOAa TKaHSIMH,
sputpornods. [lepectpoiika MeTaboan3Ma KIETOK B YCIOBUU TUITOKCHH.

Ananraiuu K = HENOCTAaTKy  pa3jW4HbIX  NUTATEIbHBIX  BEILECTB.
DHepreTuyeckass (yHKUUs TJIMKOreHa B MEYEHH M JUIUAOB B JKUPOBOM TKaHU.
[IopsnOK MCIONB30BAaHUA 3allaCOB  IMMUTATEIbHBIX BEIIECTB B  OpraHU3ME.
[TepecTpoiika MeTabomM3Ma KJIETOK B YCIOBUSIX TOJIOTAHMSI.

[{upkagHele pUTMBI. BriusHHE NTPOAOKUTEIBHOCTA CBETOBOTO [IHS Ha
HEUPOTYMOPAJIBbHYIO PETYJIALIUIO MPOLECCOB JKU3HEIEATEIBHOCTH YEJIOBEKA.

TpenupoBku. Ponb (Qu3nyeckolt akTUBHOCTH B COXPaHEHUH 3I0POBbS
yenoBeka. [IpoduakTika 3ab0neBaHUN CEPACYHO-COCYTUCTON M JBIXaTEIHHON
CHUCTEM U OIIOPHO-/IBUTATENBHOTO aIllapara.



AnanTanuu kK HeBecomocTu. [lepectpoiiku MmeTabonu3ma B yCIOBUAX HU3ZKOM
rpaBUTALUU, TPOPHIAKTUKA HETATUBHBIX MOCIEICTBUH.

Jlemoncmpayun nocobuii 1 00y4yarIX BUACOPOTUKOB.

I'eneTnka yejioBexka

Omnpenenenue reHa u ajiens, reHoruna u ¢enoruna. [lonsrue romo- u
reTepo3uroThl. 3akoHbl Menzens. B3aumopelictBue asieneil. MOHOTEHHbIE U
NOJINTEHHBbIE MPU3HAKKM. XPOMOCOMHAsi TEOpHUS HACIEACTBEHHOCTH MopraHa.
KpoccuHroesep M CLEIUIEHHOE HaclelIOBaHME. MeXaHW3Mbl OINPEACIICHHs II0JA.
[TosoBBIE XpOMOCOMBI M ayTOCOMBI 4YesloBeka. HacnemoBaHue, CLEIIIEHHOE C
IIOJIOM.

M3MeH4YMBOCTh:  HACIEACTBEHHas W  HEHACJIEACTBEHHad. [Ipumepsl
HEHACJIEICTBEHHBIX VU3MEHECHUN (MoguduKanuit). Kinaccudukanus
HACJIEJCTBEHHOW HW3MEHUMBOCTH HAa MYTAllMOHHYI0O U PEKOMOMHAIIMOHHYIO.
['eHHBIE, XPOMOCOMHBIE M TE€HOMHbIE 3a0osieBaHus. [Ipumepbl TEHHBIX,
XPOMOCOMHBIX M T€HOMHBIX 3a00J1€BaHUI YeIOBEKA.

[lonmynsimuonnast renetruka. I[lonarne reHodonma. PacmpeneneHue 4acToT
aiieneil B nomyisiuuu. 3akoH Xapau-BaitnOepra.

Pemenue reneTnueckux 3aznay.

Memunuackass reHeTuka. [locTpoeHHE  pOAOCIOBHBIX IpU  AHAIIN3E
ONpeAeNEHHBIX MPU3HAKOB. POJIb T€HETUUECKUX aHAIM30B MPHU [UIAHUPOBAHUU U
KOHTpPOJIE OEPEMEHHOCTH.

CekBeHHpOBaHUE N'€HOMAa KaK MHCTPYMEHT, IMO3BOJIIIOIIMIA IPOTrHO3UPOBATH
deHoTUIT 4YeNoBEeKa U JPYTrUX JKUBBIX OpPraHU3MOB, a TakKe BHPYCOB.
bruonHpopMaTnieckre HHCTPYMEHTBI aHaJIM3a FeHOMOB. MeTo/1bl HaIllpaBJIEHHOTO
U3MEHEHUs] TE€HOMOB OpraHu3MoB. ['eHeTnueckass uHXeHepus. ['eHoMHOe
peAaKTUpPOBaHUE. OTHUYECKHME AaCHEKThl BHECEHHUS W3MEHEHUH B TE€HOMBI
Pa3IUYHBIX OPraHU3MOB, B TOM YHCJIE YEJIOBEKA.

Jlemoncmpayua 1abnui, TUIAKaTOB, KUHO(MPArMeHTOB, POJMKOB U3
HNHurepHera.

AHTpONOreHe3
[IpuMaThl: OTANYUTENBHBIE YEPTHI, COCTAB Y ABOJIOLMS OTPSA.
YHUKanbHbIE MIPU3HAKU TOMUHU/. [Ipssmoxoxnenue: TEOpUU
BO3HHUKHOBEHUS, aHATOMO-MOP(OJIOTHIECKUI KOMILIEKC MIPU3HAKOB.

[IpsiMoxoxaeHre B JpYyrux rpynmnax mnpumaToB. Pyka, mnpucnocoOneHHas K
V3TOTOBJICHUI0 W NPUMEHEHUIO Opyaudl Tpyna. BbICOKOpa3BUTHIM  MO3T:
TEHJCHIIUMA B DBOJIOLWHU, YHUKAJIbHBIE YEPThl, MOP(OJIOrHUIecKre O0COOCHHOCTH.
CXOOCTBO M pa3ivuusi 4YeJOBeKa U YEJIOBEKOOOpPa3HBIX 00€3bsSH: aHaTOMus,
sMOpuosiorusi, Ouoxumus, noBeAcHue. IlluMmanse kak OMKAWIIMK KUBOU
POJICTBEHHUK YEJIOBEKA. DBOIIOLMS YEIOBEKOOOPa3HbIX 00€3bsH.



Jlemoncmpayus MyispKed, TaOnwi, ciaaigoB, BHACO(OUILMOB U CAMTOB
HNHTepHeTa, NOKAa3pIBAIOIIMX CTPOCHHE NIPEAKOB COBPEMEHHOIO YEJIOBEKA,
00€3bSH-aHTPOMOUIOB, MIPEACTABUTEIICH YEIOBEYECKUX pac.

Jlabopamopnvie u npakmuueckue pabomaul

N3ydeHne nApeBHEHIIEH HWCTOPUM M DSBOJIIOLIMMA 4YEJIOBEKAa Ha MPUMEPE
KOJUIEKIMH U PEKOHCTPYKUHUN (PKCKYPCHS B MAJICOHTOJOTUYECKANA MY3€il).
Ye10BeK U OKpPYKAWOLIAA cpeaa

Dxonornueckue GakToppl MW WX JICUCTBHE Ha OpraHu3M 4YeJOBeKa.
3aBUCHUMOCTh  3JIOPOBBbSI YEJIOBEKA OT COCTOSIHUS  OKDPYXAoIIEH  Cpepbl.
MukpokIiMMaT KWIbIX MNomemeHn. Tpyn denoBeka. DOU3HMOJIOTHS  TPya.
PabGoTocrmocoOHOCTh U yTOMJICHHE.

310pOBbE YEJIOBEKAa KaK COLMAIbHAS LEHHOCTh. DaKTOphI, HApPYIIAOIIUE
3I0pPOBbE: TUINOJWHAMUS, KypEeHHE, YIOTpEOJIEHUE aJKOroJyisd, HapKOTHKOB,
HecOaaHCUPOBAaHHOE NUTaHME, CTpecc. YKperseHue 310poBbsi. KynbTypa
OTHOUIEHUS! K COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIKX.

AHTpONIOTEHHBIE BO3AEUCTBUS Ha cpeny. Hapymenne kpyroBopora BEIIECTB
B Ouocdepe. AHTPONOrE€HHBIM KpPYroBOPOT. DKOJOTMYECKUE KPHU3UCHI U HUX
IIPUYHHBI. Kospomronus oOuiecTBa " IPUPOABI. PannonaneHOE
IIPUPOOIIOIb30BAaHNE. 3HAUYECHUE OXPAHBlI OKPYXKAIOLIEH NPUPOIHON Cpensl I
COXPAHEHHMs YEJIOBEUECTBA.

Jlemoncmpayua Tabnul, IUIAKaTOB, KUHO(PPArMEHTOB, BUICOPOJIMKOB U3
HNutepnera.



IVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSI ITPOTPAMMBI 11O
BUOJIOTUA HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA3OBAHMUSI
(YIJIYBJEHHBIY YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MPOrpaMMbl MO OHOJIOTMM OCHOBHOTO
oOmero  o0Opa3oBaHMs  JODKHBL  OTpakKaTb  TOTOBHOCTh  OOyYarouiuxcs
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMd U
pacuIMpeHue OIbITa ACATENbHOCTH HAa €€ OCHOBE W B IIPOIIECCE pealn3aliu
OCHOBHBIX HAMPABJICHUN BOCIUTATEIBHON IE€SITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM JIEATEIIBHOCTH MIPU BBIIIOJIHEHUH

UCCIIEIOBAHUM U MPOEKTOB, CTPEMIJICHUE K B3aMMOTIOHUMAHUIO U B3aUMOITOMOIIIH;
2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

OTHOIIIEHUE K OMOJIOTUM KaK K BaXKHOW COCTABJISIONIEH KYJIbTYPhI, TOPIOCTD
3a BKJIQJI POCCUMCKUX U COBETCKHX YUEHBIX B Pa3BUTHE MHUPOBON OMOJOTHYECKOMN
HayKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

TOTOBHOCThH OLICHMBATh MOBEJEHHWE M TMOCTYNKH C TMO3UIIMU HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKOU KYJIbTYPHI;

MOHMMAHUE 3HAYMMOCTH HPABCTBEHHOI'O acleKTa AEATEIbHOCTU YEJIOBEKa B
MEJUIMHE U OUOJIOTHH,

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

MOHUMAaHUE poyiu Ouojiorud B (OPMHUPOBAHUU ICTETHUECKOU KYJIBTYPHI
JUYHOCTH;

5) ¢usuveckoro BocnuTaHusA, (GOPMHPOBAHHMSA KYJIbTYPbl 310POBbSl M
IMOIMOHAJILHOTO 0JIArONoJyuYnsi:

OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3JI0POBBIO M YCTAaHOBKA Ha 370POBBIN
o0Opa3 XU3HU (3I0POBOE MHUTAHHE, COOJIOJIEHNE TUTUEHUYECKUX MPABUI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTb);

OCO3HAHUE TMOCIEICTBUI W HENPUITHE BPEIHBIX MPUBBIUEK (ymoTpeOsieHue
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHHE) W HHBIX (opM Bpena il (PU3HUECKOro H
MICUXUYECKOTO 3/I0POBBS;

coOoicHuEe TIpaBMJI 0€30MacHOCTH, B TOM YHCJIC HABBIKH O€30IaCHOIO
TOBEJICHUA B IPUPOJHOM CPEAE;



chOPMHPOBAHHOCTh, HaBBIKA pediieKcuu, yOpaBIeHHE COOCTBEHHBIM

AMOIMOHAJILHBIM COCTOSTHUEM;
6) Tpy10BOI0 BOCIIMTAHMS:

aKTUBHOE YYacCTHE B pPEIIEHWU MPaKTHUECKUX 3ajady (B pamMKax CEMbH,
oOpa3oBaTenbHON OpraHu3alii, HACEeJIEHHOTO MYHKTa, Kpas) OMOJIOrMYecKod U
HKOJIOTMYECKON HAMpaBJICHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YUYCHUIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS S

OpHEHTallMs Ha MPUMEHEHNE OMOJIOTUYECKUX 3HAHUM MpHU PEIIeHUU 3a/1a4 B
00JIaCTH OKpYKaroleh Cpeibl;

OCO3HAHME IKOJIOTHUECKUX MPOOJIEM U MyTEH UX PEIICHUS;

TOTOBHOCTh K YYaCTUIO B MPAKTUYECKOU JESITEIHHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

OpUCHTAIlMs Ha COBPEMEHHYI0 CHCTEMY Hay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX OHMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX UEJIOBEKa C
IIPUPOTHON U COLMAIIBHON CPENOM;

MOHUMAaHUE POJIM OHOJIOTHYECKOW Hayku B (GOPMHPOBAHUU HAYYHOTO
MHUPOBO33PEHUS;

pa3BUTHE HAy4YHOU J1I0OO3HATEIHLHOCTH, MHTEpPECa K OMOJIOTMYECKOM HaykKe,
HAaBBIKOB UCCIIE0BATEILCKOM ACATEILHOCTH;

9) aganTanuu 00y4arouerocsi K M3MEHAINMMCH YCJIOBHSM COMUAIBHON H
NPUPOJHOMN cpeabl:

OLICHKA U3MEHSIOIINXCS YCIIOBUI;

NPUHATHE pelieHUuss (MHIAUBUAYAIbHOE, B TpyNNe) B H3MEHSIOMIMXCS
YCJIOBUSIX Ha OCHOBaHUM aHaJIn3a OMOJIOTHYECKON HH(POpMALINH;

IUIAHUPOBAHHWE JECUCTBUM B HOBOM CHUTyalluM Ha OCHOBAaHWM 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe PE3yNbTaThl OCBOCHHUS TMPOTPaMMbl MO  OHOJIOTHH
OCHOBHOTO 00111eT0 00pa30BaHus, TOJKHBI OTPaKaTh:
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3oBble Jiornueckue aeicTBUA:
BBISIBIIAT M XapaKTEPU30BaTh CYIECTBEHHBIC TMPU3HAKA OMOJOTUYECKUX
00BEKTOB (SIBIICHUN);



yCTaHABIMBATh CYIICCTBEHHBIM NpPHU3HAK KIaCCHU(PUKAIMN OHOJIOTUYECKHUX
OOBEKTOB (SIBIEHWH, MPOIECCOB), OCHOBAHUS mJisi OOOOIIEHWS W CpaBHEHUS,
KpUTEPHUH TIPOBOJMMOTO aHAIIN3A;

C YYETOM MPe/JI0KEHHON OMOIOTUYECKOMN 3a/1a4u BBISBISATH 3aKOHOMEPHOCTH
U TPOTUBOpEUUs B paccMaTpuBaeMbIX (akTax M HaOMIOACHUSX, MpeasiaraTh
KPUTEPHUH JJIS BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPEUHIA;

BBISIBIIATH ACPUIIMTH WHDOPMAITUHU, TAHHBIX, HEOOXOIUMBIX JI PEIICHUS
MOCTAaBJICHHON 3a/1a4u;

BBISIBIISAITh TPUYUHHO-CIICJICTBEHHBIE CBA3M MPH H3YYEHUH OMOJIOTHYECKUX
SBJICHMA M TIPOIIECCOB, J€NaTh BBIBOJBI C HCIOJIb30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIOUCHUIA 0 aHAJIOTHH, (POPMYyIHpPOBATH
THUTIOTE3BI O B3aMMOCBSI3SIX;

CaMOCTOATENILHO BBIOMpATh CIMOCOO pelieHHus] y4yeOHOM OHOIOTrHYEeCcKO
3alayd  (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUs, BHIOMpATh HamboJee
MOIXOJISIIIIANA ¢ YIETOM CaMOCTOSTEIIEHO BBIICIICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

WCITOJIB30BATh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

dbopMyIMpOBaTh BOMPOCH, (UKCUPYIOIIHME Pa3pblB MEXIY peabHbIM U
JKeJIaTeIbHBIM COCTOSIHUEM CHUTYallud, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABIMBATh
HUCKOMOE U JIAaHHOE;

dbopmMupoBaTh THUMOTE3Y 00 MCTUHHOCTH COOCTBEHHBIX  CYXKICHHM,
apryMEHTUPOBATH CBOIO TIO3UIMIO, MHECHUE;

MPOBOJUTH TI0O CaMOCTOSITEIBHO COCTaBIICHHOMY IUIaHy HaOJI0JIeHuE,
HECJIOKHBIN  OMOJIOTUYECKH JIKCIIEPUMEHT, HEOOJBIIOEe HCCIEOBAHUE T10
YCTAHOBJICHUIO OCOOCHHOCTEH OMOJIOTUUYECKOTO 00BeKTa (mpoliecca) U3ydeHUs,
IPUYUHHO-CJICICTBEHHBIX CBSI3¢ W 3aBUCHMOCTEH OHOJIOTMUECKHX OOBEKTOB
MEXTy COOOM;

OIICHMBATh HA MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOTYUYCHHYIO
B XO/JI¢ HAOIOACHUS M SKCTICPUMCHTA,

CaMOCTOSITeNIbHO (HOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MIPOBENEHHOTO HAOIOACHUS, IKCIIEPUMEHTA, BJIAJIETh WHCTPYMEHTAMH OIICHKHU
JIOCTOBEPHOCTH TIOJTYYEHHBIX BBHIBOJOB U 0000IIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE JallbHEWIIee Pa3BUTHE OUOJIOTHYECKUX
MIPOIIECCOB M MX IOCJICICTBUS B aHAJIOTMYHBIX MJIM CXOIHBIX CHUTYaIHMsIX, a TAKXKe
BBIJIBUTATh MPEIIOJIOKEHUS 00 X Pa3BUTUH B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pabora c nunopmanueii:

MPUMEHSTh PA3JIUYHBIE METOJbI, MHCTPYMEHTBI M 3alPOCHl MPU TIOWCKE H
otOope Ouonornyeckod WHGOPMAIMKM WM JAHHBIX W3 HCTOYHUKOB C YYETOM
MPEIOKEHHON y4eOHOM OMOIOTUYECKOM 3a1a4u;



BBIOMpATh, AHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
OMoIOrHUecKyIo HH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHMUS;

HaXOJUTh CXOAHBbIE ApPryMEHThl (ITOATBEPKIAIOIIME HIIA ONPOBEPTaIOIIHE
OJIHY U Ty € HJICI0, BEPCHIO) B PA3JIMYHbIX HH(OPMALMOHHBIX HCTOUHUKAX;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
uHGOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMbIe 3a/ladyll HECIOKHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpauKoil 1 UX KOMOMHAIUSAMU;

OLICHUBATh HAIEXKHOCTh OHOJIOTMYECKON HWH(GOpPMALMU IO KPUTEPUSM,
IPEJIOAKEHHBIM YUUTENIEM WIH C(HOPMYITHMPOBAHHBIM CaMOCTOSITENBHO;

3aIlIOMUHATh U CUCTEMATU3UPOBATh OMOJIOIMUECKYI0 HH(OPMALIHUIO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCTBUSA

OOwmenne:

BOCIIPUHUMATh U (POPMYITUPOBATH CYKJICHHS, BbIpAXKaTh IMOIIMU B MPOIIECCEe
BBITIOJTHEHHUS MPAKTUYECKUX U JTA0OPATOPHBIX padoT;

BBIpaKaTh c€0s (CBOIO TOUKY 3pEHHMSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBAa OOIICHMS, TNOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, 3HaTh M pAclo3HaBaTh MPEANOCHUIKM KOH(DIUKTHBIX
CUTyallui U CMsITYaTh KOH(IUKTHI, BECTU TIEPETOBOPHI;

MOHMMATh HAMEPEHUs APYTUX, MPOSBIATH YBAKHUTEIHHOE OTHOIIECHUE K
co0eCeTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKECHHUS;

B XOJie jauanora W (WJiIM) JUCKYCCHUHU 3aJaBaTh BOMPOCHI IO CYIIECTBY
oOcyx/1aeMoli OMOJIOTUYECKOW TEMbl M BBICKA3bIBaTh WJCH, HAIICIICHHBIE Ha
pelieHre OMoJI0rnYecKoM 3a1auu U NoJiiepKaHue 0J1arosKenaTeIbHOCTH OOIIEHNS,

COTIOCTABJISITh CBOM CYXKJICHHS C CYXJICHUSIMHU JIPYTUX YYACTHUKOB JIHAJOTa,
OOHapy>KHBaTh Pa3JINYUs U CXOJCTBO MO3UITHI;

nyOJUYHO TPEACTABISITH PE3YJIbTAThl  BBINOJIHEHHOTO OHOJIOTHYECKOTO
OTbITa (SKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

CaMOCTOSITEJIbHO  BBIOMpATh (PopMaT BBICTYIUICHUS C€ Y4€TOM 3ajad
MpEe3eHTAlMM U OCOOCHHOCTEH ayAUTOPUU U B COOTBETCTBUM C HUM COCTABJISThH
YCTHBIC U TMCbMEHHBIE TEKCTHI C UCTIOJIB30BAHIEM HILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHAasl 1eITEJILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOM
paboThl MpPU PEIICHUH KOHKPETHOM OHOJOTHMYECKON MpoOsieMbl, 0OOCHOBHIBATH
HEOOXOIMMOCTh NMPUMEHEHHUS TPYMIOBBIX (OPM B3aUMOJCHCTBUS MPU PEIICHUU
MIOCTABJICHHON y4eOHOH 3a1a4H;

NPUHUMATh 1I€Jb COBMECTHOW JEATEbHOCTHU, KOJUIEKTUBHO CTPOUTH
JEeUCTBUS MO €€ JNOCTIKEHUIO: PaclpeaeisiTh POJIH, JOTOBApUBATHCS, 00CYKIATh
MIPOIIECC U PE3YIIbTAT COBMECTHOM padOThI;



yMETh 0000IIaTh MHEHUS HECKOJBKUX YEJOBEK, MPOSBIATH TOTOBHOCTH
PYKOBOJIUTD, BBITIOJIHATH MMOPYUYEHUS, TOTINHATHCS;

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, ONPEEISITh CBOIO POJb (C
y4€TOM TPEANOYTCHU W BO3MOXKHOCTEH BCEX YYAaCTHHKOB B3aWMOJICHCTBUS),
pacipenenaTh 3aladd MEXAy WICHAMH KOMAaHJbI, y4acTBOBaTh B TPYIIIOBHIX
dbopmax paboTsl (00CyX aeHUS, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI U UHBIC);

BBHITIOJTHATh CBOKO YacTh PadOTHI, JOCTUTATh KAYECTBEHHOTO pPE3yJbTara o
CBOEMY HAIIPABJICHUIO M KOOPJWHUPOBATH CBOW JCHCTBUS C IPYTUMH WICHAMHU
KOMaHIbl;

OIICHMBAaTh KauyeCTBO CBOEr0 BKJaJa B OOMIMHA MPOIYKT IO KPUTECPHSIM,
CaMOCTOSITENIEHO chopMyITUPOBAaHHBIM y9aCTHHKAMU B3aMMOJICHCTBUS,
CpaBHUBATH PE3yJbTAThl C UCXOMHOM 3aJauei M BKJIAJl KAXJIO0TO WieHa KOMaH/bl B
JIOCTIKEHHUE PEe3yJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH U TMPOSBISATH
TOTOBHOCTb K MPEJIOCTABICHUIO OTYETA Mepe]] TPYIIION;

OBJIAJICTh CUCTEMOU YHUBEPCATHHBIX KOMMYHUKATUBHBIX EHCTBHM, KOTOpPAS
obecrieunBaeT CHOPMHPOBAHHOCTh COIMAIBHBIX HABBHIKOB W 3MOIMOHAIBHOTO
MHTEJJIEKTa O0y4aroUXCs.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE HeiCTBUS

Camoopranusanus:

BBISIBIISATH MPOOJIEMBI JIJIsl PEIICHHS B JKU3HEHHBIX M yYEOHBIX CHUTYaIlUsX,
UCIIOJIb3Ys OMOJIOTUYECKUE 3HAHMUS,;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHATHE PEIICHUS B TPYIINE, MPUHATHAE PEIICHUH TPYIIITON );

CaMOCTOSITENTFHO COCTaBJISATh AJITOPUTM pEIICHUs 3aAadd (WM €ro 4acTh),
BBIOMpATh CHOCOO pelieHus: y4yeOHOW OuoJIOrMYecKoi 3amadu ¢ yuéTom
UMEIOIINUXCS PECYypCOB M COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATh
IpeUIaraéMble BapUaHThI PELICHU;

COCTaBJISITh IUIAH JAEWCTBUN (IUIaH peanu3alii HaMEYEHHOTO alropuTMa
peIIeHus), KOPPEKTUPOBATh MPEIOKEHHBIN alTOPUTM C YYETOM TOTYUCHUS
HOBBIX OMOJIOTUYECKHUX 3HAHUM 00 M3ydaeMOM OHMOJIOTHYECKOM OOBEKTE;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHH;

JaBaTh OIIEHKY CUTYAIIMH U MPeJIaraTh TiaH €€ U3MEHEHUS;

YYUTHIBATh KOHTEKCT U MPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh
Ipy pEelICHHH Yy4eOHOW OMOJIOTUYECKOW 3ajaud, aJanTHpPOBaTh PEIICHUE K
MEHSIOITUMCS 00CTOSATEIHCTBAM;



OOBSICHATH ~ NPUYUHBI  JOCTIDKEHUS  (HEAOCTM)KEHMS)  Pe3yJIbTaToB
NESITEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY, YMETh HAaXOAUTh
MO3UTUBHOE B ITPOU3OLLIEAIIEN CUTYalllN;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHUBIIUXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

pasnuyarh, Ha3blBaTh U YNPABIATb COOCTBEHHBIMU 3MOLUSAMH U AMOLMSIMU
APYTHX,

BBISIBJISITH U @HAIM3UPOBATh MPUYMHBI IMOLIUH;

CTaBUThb c€0s1 HA MECTO JPYrOro 4ejoBEeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS
ApYToro;

PEryIupoBaTh CIIOCOO BHIPAXKEHHS SIMOLIUN.

IlpunsaTHe ceds U APyrux:

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €T'0 MHEHUIO;

IPU3HABATh CBOE MPABO Ha OLIMOKY M TAKOE K€ MPaBO JAPYroro;

OTKPBITOCTh ce0€ U APYTHM;

OCO3HaBaTh HEBO3MOXHOCTbh KOHTPOJIHPOBATH BCE BOKPYT;

OBJIAZIETh CHCTEMOH YHHBEpCAIbHBIX YYEOHBIX PETYJIATUBHBIX JEHCTBUH,
KoTopasi oOecneunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTHU
(BHYTpEHHSSI MO3ULIUS JTUYHOCTH) U KU3HEHHBIX HABBIKOB JIMYHOCTH (yHPABICHUS
co00M, CaMOIMCUUILIIMHBI, YCTOWYMUBOTO MTOBECHU).

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC PE3yNbTaTBl OCBOCHMS MPOTPAMMbI O Ouosioruu (yriyOaEHHBIN
YpOBEHB) K KOHITy OOy4eHus B 7 Kjacce:

XapaKTepU30BaTh OOTAHUKY KaK OMOJOTUYECKYIO HAyKy, €€ pa3lenbl U CBI3U
C JpyruUMU HayKamMH, OINEpHpPOBaTh 3HAHUAMH aAHATOMHUHM, THUCTOJOTUU H
bu3noI0orUN pacTeHMil;

MPUBOJUTH MPUMEPHI BKJIaga poccuiickux (B Tom uncie B.B. Jlokyuaes, K.A.
Tumupszes, C.I'. HaBamun) u 3apyOexHbix yu€Hbix (B ToM uucie P. I'yk, M.
Manbnuru) B pa3BUTHE HAYK O PACTCHUSX;

OPUMEHATh OMOJOTHYECKHE TEPMHHBI M MOHATHS (B TOM yucie: OOTaHUKA,
9KOJIOTUS PACTEHUI, OAKTEPUOJIOTHS, TPOTUCTOJIOTHUS, CHCTEMAaTHKa, CyNeprpyIia,
apCTBO, OTEN, KJacc, CEeMEMCTBO, PO, BUM, *KU3HEHHAs (popma pacTeHul, cpena
OoOWTaHusA, PaCTUTEIbHOE COOOIIECTBO, BBICIIME PACTEHHS, WA SMOPHODUTHI,
CIIOPOBBIE PACTEHUS, CEMEHHbIE PACTEHHUS, BOJOPOCIW, MXH, IUIAyHBI, XBOIIH,



NanoOpOTHUKH,  TOJIOCEMEHHbIE,  IMOKPBITOCEMEHHBbIE,  OakTepuu,  TpHUOBbI,
JUIIAHHUKW) B COOTBETCTBUU C IOCTaBJICHHOM 3a/1aueii;

paznuyarh IMOAXOAbl K TIOCTPOCHHUIO COBPEMEHHON MHOIOLIAPCTBEHHOU
CUCTEMBI OPraHUYECKOTO0 MUpPA, CPABHUBATh €€ C MPEAIIECTBYIOMUMH CUCTEMAMHU
U BBISIBIISITH IIPEUMYILIECTBA;

paznuyaTrh MOAXOAbl K MOCTPOEHUIO COBPEMEHHOM CHCTEMBI BBICIIHX
pactenuii (3mMOpuodur);

OMKCHIBATh CTPOEHUE U KU3HENEATEIbHOCTh PACTUTEIIBHOIO OpraHu3Ma (Ha
npuUMepe TMOKPHITOCEMEHHBIX, WJIM I[BETKOBBIX): TMOIJIOIIEHHE BOJBI U
MUHEpalIbHOE TNHUTaHWe, (OTOCUHTE3, JIbIXaHWE, TPAHCIOPT BEIIECTB, POCT,
pPa3MHOXEHUE, pa3BUTHE, CBSI3b CTPOCHUS BET€TATUBHBIX U T€HEPATUBHBIX OPTAHOB
pacTeHuil ¢ uX QyHKIUSIMU;

pasinyaTh BErE€TaTUBHBIE OpraHbl PACTEHUN HA MONEPEYHBIX M MPOJOIBHBIX
Cpe3ax, OPEAEIATh TUIl CTPOEHUS BET€TaTUBHBIX OPTaHOB;

paszinyaTh U OMNKCHIBATH >KMBBIE M IepOAPHBIE IK3EMIUISIPhl PACTEHHUN I10
3aJlaHHOMY IUIaHYy, YacTW pacTeHUH MO H300paXKEHUsIM, CXEMaM, MOJENsM,
MYJISKaM, pelbe(pHBIM TaOIuIaM;

XapaKTepHU30BaTh MPU3HAKH PACTEHUI, YPOBHH OPraHHU3alMy PACTUTEIBHOTO
OpraHu3Ma, YacTH PACTCHMM: KIETKH, TKAHW, OpraHbl, CUCTEMBI OPraHOB,
OpraHu3M, OOBACHSTh, B UEM 3aKIHOYAIOTCA OCOOCHHOCTH OPTraHU3MEHHOI'O YPOBHS
KU3HH;

XapaKTEpHU30BaTh OCHOBHBIE TPYNIbl OJHOKJIETOYHBIX OPraHU3MOB U
BBISIBIIATh M€Ky HUMH 3BOJIIOLMOHHOE POJICTBO;

BBIMOJIHATh TpakTUYecKue padboTel MO cOOpy W aHalu3y Marepuana
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIraHU3MOB U3 TUIIUYHBIX OMOTOIOB;

BBISIBJISATh 3aKOHOMEPHOCTU U MOP(HO(DHU3NOIOTHYECKHE afanTalliil PACTEHHM
K Pa3IMYHbIM YCJOBHUSIM OOUTaHMs, HAXOAUTh KOPPESLUH MEXIYy CTPOCHHUEM
opraHa ¥ BBITIOJHSIEMOMN UM (yHKIIHCH;

CpPaBHUBATh PACTUTENIbHbIE TKAHU U OPTaHbl PACTEHUN MEXAY COOOM;

BBINIOJIHATh TPAKTUYECKUE M JIA0OpATOpHbIE padOTHl MO MOPQOJIOTUH H
(GU3MONOrUK pacTeHU, B TOM YHUCJIE€ pabOThl C MUKPOCKOIIOM C MOCTOSIHHBIMHU
(pukcupoBaHHBIMM) U BpPEMEHHBIMM MMKpOIpENnapaTaMH, HCCIEI0BaTEIbCKUE
paboThI C UCTIOIB30BAHUEM MMPUOOPOB U HHCTPYMEHTOB ITU(GPOBOI JTaOOpaTOPUU;

NOHUMAaTh MEXaHU3Mbl CAMOBOCIIPOM3BEIECHUS KJIETOK, OIEepUPOBAThH
MPEACTABICHUSIMU O MHUTO3€ M MeEi03€e, O pOJId KJIETOYHOTO si/ipa, CTPOCHUHU U
GyHKIIUA XPOMOCOM;

XapaKTEPU30BaTh IPOLECCHl KU3HEACATENIBHOCTH PACTEHUN: MOTJIOLIEHUE
BOJIbI 1 MUHEpAJIbHOE MUTaHuE, POTOCUHTE3, JbIXaHUE, POCT, pa3BUTHE, CIIOCOObI



€CTECTBEHHOTO M MCKYCCTBEHHOI'O BEr€TaTUBHOTO PA3MHOXEHHUS, CEMEHHOE
pa3sMHOXeHUE (Ha MpUMepe TTOKPHITOCEMEHHBIX, MJIH IIBETKOBBIX );

XapakTepu30BaTb OCHOBHBIC JTallbl OHTOIE€HE3a PACTEHU, OINEepUpPOBATH
3HAHUSIMU O MPUYMHAX PACTIPOCTPAHEHHBIX MH(EKIMOHHBIX O0JIe3HEH pacTeHUuH,
MOHUMATh MPUHIIUIBI TPOYUIAKTUKY U JIeYEHUs1 O0JIe3HEN, TOHUMATh MPUHIIUIIBI
OOpBHOBI ¢ MATOr€HaMHU U BPEAUTEISIMU PACTEHUI;

BBISIBIIATH TIPUYMHHO-CJICACTBEHHBIC CBSI3U MEXIY CTPOCHUEM U (YHKIHSIMHU
TKaHE ¥ OpraHoB pacTeHUH, CTPOCHUEM U KU3HEEATEILHOCThIO PACTCHHUI;

KJIaCCU(UIIMPOBATH PACTEHUS U MX YACTH 1O PA3HBIM OCHOBAHUSIM;

OOBSCHATH POJb PACTEHUU B TPUPOJIE M KUZHMU YeEJIOBEKAa: 3HAUYCHHE
dboTOoCHHTE3a B MPUPOJIC U B KU3HU UEJIOBEKA, OMOJIOTHYECKOE M XO3SHCTBEHHOE
3HAYCHHUE BHJIOM3MCHEHHBIX TMOOETOB, XO3SMCTBEHHOE 3HAYCHHE BETCTATHBHOTO
Pa3MHOKEHHS, ONEPUPOBATh MPEJCTABICHUSIMHU O T€HE, OCHOBAX T'€HETUYECKOU
WHKCHEPHH;

MPUMEHATh TIOJYYCHHBIC 3HAHWUS JUISl BBIPAIIMBAHUS W Pa3MHOKCHHUS
KyJIbTYPHBIX PaCTCHUM;

MCIIOJIB30BaTh METO/bl OMOJIOTMU: MPOBOJUTH HAOJIOICHUS 3a PACTCHUSIMH,
OIMKCHIBATH PACTEHUS M UX YACTH, CTABUTH MPOCTEHIINE OMOJIOTUYECKUE OMBITHI U
HKCIIEPUMEHTHI;

coOoaTh MpaBwia O€30MacHOro Tpylaa npu padoTre ¢ y4eOHBIM U
7a00paTOPHBIM  000PYJIOBaHUEM, XUMHUUYECKOM TIOCYJIOM B COOTBETCTBUU C
UHCTPYKIUSIMU HA YPOKE U BO BHEYPOUHOM JIEATEILHOCTH;

XapaKTEepPU30BaTh  MPUHIUIBI  KIACCU(PUKAIIMM  PACTCHH, OCHOBHBIE
CUCTEMATUYECKHE TPYMIbI PACTCHUH;

NPUBOJUTH IPUMEPHI BKJIaAa poccuiickux (B ToM uncine H.U. Basunos, 1.B.
Muuypun) u 3apyoexHsix (B Tom uyucie K. Jlunneit, JI. Ilactep) yu€Hmix B
pa3BUTHE HAYK O PACTCHUSX, Iprbax, OaKTepusiX U apXeu;

MPUMEHSATh OMOJIOTUYECKHE TEPMHUHBI M MOHATHA (B TOM uHucie: OOTaHUKa,
AKOJIOTUSI PACTEHUM, MUKOJIOTHS, allblroJIOTHsl, MUKPOOUOJIOTHS, OaKTEPUOJIOTHS,
CHUCTEMAaTHKa, 1apCTBO, OTJHEJ, Kjiacc, CEMEWCTBO, poj, BUJ, *KU3HEHHas ¢dopma
pacTeHull, cpena oOWUTaHUs, PACTUTENBHOE COOOIIECTBO, CIOPOBBIE PACTEHUS,
CEMEHHBIE pACTEHUS, KpacHblE BOAOPOCIHU, 3€JIEHBIE BOJAOPOCIH, XapOBbIC
BOJIOPOCJIA, MXH, TUIAyHBI, XBOIIH, MAOPOTHUKH, XBOWHBIC, MOKPHITOCEMECHHBIE,
OakTepuu, apxeu, IpuObl, CTPAMEHOIMIOBBIC) B COOTBETCTBUU C TMOCTABICHHOMN
3ajadci;

pasnuyaTh W OMUCKHIBAThH )KUBBIE U TepOapHbIC dK3EMIUISIPHI PACTCHUM, YaCTH
pacTeHUN TI0 W300paKEHUsIM, CXeMaM, MOJCNAM, MYJshkaMm, pelbeHBIM
tabnumaMm, TpUObBl MO HW300pKEHUSIM, CXeMaM, MyJisDKaM, OakTepuu 10
HN300paKEHUSIM;



BBISIBJIATh MPU3HAKH KJIACCOB MOKPBITOCEMEHHBIX, WU [IBETKOBBIX, CEMEWCTB
JIBYJIOJIbHBIX U OJTHOJIOJIbHBIX PACTCHUM;

OMPENIENATh CUCTEMATUYECKOE TMOJIOKEHUE PACTUTEIBLHOTO OpraHu3ma (Ha
pUMEpPE TOKPHITOCEMEHHBIX, WM ILBETKOBBIX) C TOMOUIBIO OINPEACIUTEIbHON
KapTOUKH;

BHITIOJIHATh TPAKTHYECKUEe | JabopaTopHbie pPabOThI 1O CHUCTEMATHKE
pacTeHU, aabroJIOTMM, MUKOJIOTHU U MHUKPOOHOJIOTHH, B TOM 4HCIIE pabOTHI ¢
MUKpPOCKOIIOM  C  TMOCTOSIHHbIMH  (()MKCHUPOBAaHHBIMH) U  BpPEMEHHBIMU
MUKpOIpenapaTaMu, UCCIEA0BATENbCKUE padOThl C UCIOIB30BAHUEM MPUOOPOB U
WHCTPYMEHTOB LIU(poBOii TabopaTtopuy;

BBIJICIISITh  CYIIECTBEHHBIC MIPU3HAKKU CTPOCHUS U KU3HEIACITEIbHOCTH
pacteHuii, 6akTepui, apxei, rpuooB;

MPOBOJIUTh OINKHCAHUE M CpPaBHUBATh MEXIY COOOW pacTeHusi, TpHOBbI,
OaKTepuu, apxeu 1o 33aJJaHHOMY ILUIaHY, JIeJIaTh BHIBO/IBI HA OCHOBE CPABHEHUS,

OBJIaJIEBATh OCHOBaMH AYBOJIIOIIMOHHOM TEOpUU 4. JlapBuHa,
XapaKTEepU30BaTh OCHOBHBIE JTAllbl PAa3BUTHS U KU3HU HAa 3€MII€, OIHUCHIBATH
YCII0KHEHUE OpPraHu3aluy PaCTCHUN B XOJI€ ABOJIIOIUHA PACTUTEILHOIO MHUpa Ha
3emiie;

BBISIBJIAITH YEPThl MPUCIIOCOOJIEHHOCTH pPAcTeHUl K cpeae oOuTaHus,
3HAYEHUE HKOJOTUUECKUX (aKTOPOB JIJIsi paCTECHUI;

MOHMMATh OCOOCHHOCTH HAJOPraHU3MEHHOI'O YPOBHS OpPraHU3aIUU KU3HH,
XapaKTepU30BaTh PACTUTENIbHBIE COOOIIECTBA, CE30HHBIE M TMOCTyHaTebHbIC
W3MEHEHHS] PACTUTEIBHBIX COOOIIECTB, PACTUTEIBHOCTD (PACTUTEIBHBIN MOKPOB)
OPUPOAHBIX 30H 3eMJIM, CBOOOJIHO OINEPUPOBATH TMOHSATUSIMU: HKOCUCTEMA,
AKOJIOTHYECKas MUpaMuaa, Tpodudeckas ceth, OMopasHoOOpasue;

MPUBOJAUTH TPUMEPHI KYJIbTYPHBIX PACTCHUNW W WX 3HAYEHHUS B KU3HU
YeJI0BEKa, XapaKTepHU30BaTh NMPU3HAKU PACTEHUN, OOBSICHATh HAIMYKE B MpeEesax
OJIHOTO BHJIa pacTeHuM (HOpM, KOHTPACTHBIX MO OJHOMY U TOMY K€ MPU3HAKY,
OMepUpoBaTh  MOHATUSAMU:  (EHOTHUII, TEHOTHUII, HACJIEACTBEHHOCTb U
W3MEHYUBOCTb, Pa3HOOOpa3e pacTCHUN U MUKPOOTPAHU3MOB, COPT, IITAMM;

MMOHUMAaTh MPUYUHBI U 3HaTh MEPBI OXPaHbl PACTUTEIBLHOIO MHUpa 3EMIIH,
CBOOOJTHO OMEPUPOBATH MOHATUSMU: 0CO00 OXPaHSIEMbIC TTPUPOIHBIC TEPPUTOPHUH
(pe3epBaThl), 3amMOBEAHUKH, HAIMOHAIBbHBIC NApKH, OWochepHbIE pe3epBaThl,
3HaTh, YTO Takoe KpacHas kHura;

pacKkpbIBaTh PoOJib pACTCHU, TPUOOB, OaAKTepUil M apXxel, CTPAMEHOIMIIOBBIX
B TMPUPOJHBIX COOOIECTBAX, B XO3AWCTBEHHOW EATEIHLHOCTH YEJIOBEKA M €ro
MMOBCEIHEBHOM YKU3HH;



JEMOHCTPUPOBATH HA KOHKPETHBIX MPUMEpaxX CBS3b 3HAHUW MO OMOJIOTHH CO
3HAHWUSMU TI0 MaTeMaTuke, pusuke, reorpadun, TuTeparype, Tpyay (TEXHOJIOTHN),
peaMeTaM TYMaHUTAPHOTO IUKJIA, PA3TNIYHBIMHA BHIAMH HCKYCCTBA,;

UCITI0JIb30BaTh METOJIbI OMOJIOTUM: MPOBOJUTH HAOJIO/ICHUS 32 PACTCHUSIMU,
OakTepusiMu, TpuOAMH, JIHUIIAWHUKAMHU, OIHKCHIBATh MX, CTaBUTh MpOCTEHIlIne
OMOJIOTUYECKUE OTBITHI M SKCIIEPUMEHTHI;

BJIafeTh  npuémMamMu  paboTel ¢ OHWOJOrMYeckod  mHGpOpMaluei:
bopMyIMpoBaTh OCHOBAaHMS JI M3BICYEHHS W 00001IeHus uHOpManuu u3
HECKOJIbKMX HCTOYHHKOB, MPeoOpa3oBbIBaTh HMH(OpPMAIMIO U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co37aBaTh IMHUCHMEHHBIC M YCTHBIE COOOIIEHUS, HWCIONB3Ys TOHATUHHBIN
anmapar HW3yd4aeMoro pasfeia OWOJIOTHH, COMPOBOXKIATh  BBICTYIUICHHE
Mpe3eHTalrel ¢ yuéToM 0COOEHHOCTEHN ayIUTOPUU 00yHarOIINXCS;

MOPOSIBJISITh MHTEPEC K YIIIYOJIGHHIO OMOJOTMYECKUX 3HAHUW U BBIOOPY
OMoJIOrMM Kak MpouIBLHOTO MpeIMEeTa Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUs
o1 Oynymied  npodecCHOoHaNbHOM — AESTEIbHOCTH B oOJacTh  OWUOJIOTHH,
METUITUHBI, SKOJIOTHUH, CETHCKOTO X035HCTBA, TUIICBOM MPOMBIIIJICHHOCTH;

BIAJCTh MpuéMamMu padboThl ¢ MHpOpMaluen: (GpopmMyIupoBaTh OCHOBAHUS
JUIS U3BIICYCHHMS U 0000IIeHHS HHGOPMAIUH U3 HECKOJIBKHUX HUCTOYHHKOB (2-3),
npeoOpa3oBeIBaTh HHGOPMAITUIO U3 OJHOW 3HAKOBOW CUCTEMBI B JIPYTYIO.

[IpeameTHBIC PE3yNBTaTBl OCBOCHHS MPOTPAMMBI O Ouoyioruu (yriyOJEHHBIN
YpOBEHB) K KOHITy 0Oy4eHUs B 8 Kjiacce:

XapaKTEPU30BaTh 300JIOTUI0O U MHUKOJIOTHIO KaK OWOJIOTMYECKHE HAYKH, HX
paszJiesbl U CBA3b C IPYTUMU HAYKaMH M TEXHUKOW;

XapaKTEPU30BaTh MIPUHITUIILI KITACCH(UKAIINA KUBOTHBIX, BUJT KAK OCHOBHYIO
CHUCTEMATHYCCKYIO0 KaTETOPUIO0, OCHOBHBIC CHCTEMAaTHYECKHE TPYMIBI YKHBOTHBIX
(cTpekarorue, KOJIbYaThle YEpPBU, MOJUIIOCKH, TUIOCKHE YEPBHU, YJIECHHCTOHOTHE,
KpYTJIbIE YEPBHU, XOPJIOBHIC);

NPUBOAUTH NMPUMEPHI BKIaAa poccuiickux (B ToM uncie A.O. KoBaneBckui,
K.M. Ckpsbun) u 3apyOexnsix (B ToM uucie A. Jlesenryk, XK. KroBwe, O.
['exkenb) yu€HBIX B pa3BUTHE HAYK O )KUBOTHBIX;

MPUMEHSATh OMOJIOTUYECKHE TEPMUHBI U TIOHSTHS (B TOM YHUCJIE: MUKOJIOTHS,
300JI0THS, OJKOJIOTHS KUBOTHBIX, OJTOJIOTHS, I1aJle0300JI0TUSI, CHCTEMAaTHKa,
IIapCTBO, THII, OTPSA, CEMEUCTBO, PO, BHJ, >KMBOTHAS KJICTKA, TPUOHAS KIICTKA,
JKUBOTHAsl TKaHb, OPTaH JXMBOTHOTO, CHCTEMBI OPTaHOB XHUBOTHOTO, KMBOTHBIM
OpraHu3M, MHUTAHUE, JIBIXaHWE, POCT, Pa3BUTHE, KPOBOOOpAIICHHE, BBIJICICHUE,
oropa, JABW)XCHHE, Pa3MHOXKECHHE, IMAapTEHOTECHE3, Pa3APaKUMOCTh, pedUIieKc,
OpraHbl YyBCTB, IIOBEJIEHWE, Cpelaa OOWUTaHUs, MPUPOJHOE COOOIIECTBO) B
COOTBETCTBUHU C IIOCTABJIICHHOM 3a/1auei;



pacKkphIBaTh OOINMME MPU3HAKUA >KUBOTHBIX M TPUOOB, YPOBHU OpTaHHU3AIUU
KUBOTHOTO ¥ TPHOHOTO OPraHu3Ma;

CpaBHUBATh KUBOTHBIEC TKAHU U OPTaHbI )KUBOTHBIX MEXy COOOI;

CpPaBHUBATb CUCTEMbI OPraHOB MEXAY COOO0M U ONpeAesaTh 3aKOHOMEPHOCTH
CTPOEHHUS CUCTEM OPTaHOB B 3aBUCUMOCTH OT BBITIOJHSIEMOU UMU (DYHKITUY;

OMUCHIBATh CTPOEHUE U KU3HEIEATEIIbHOCTh )KUBOTHOT'O OpraHu3Ma: Oropy u
JIBH>KCHUE, TUTAHUE U MUIIEBAPEHUE, JIbIXaHUE U TPAHCIIOPT BEUIECTB, BHIICIICHHUE,
PEryJsUIO U MOBEJIEHUE, POCT, Pa3MHOKEHHUE U Pa3BUTHE;

OMKCHIBATh PA3MYHBIE TUIIBI PA3MHOKEHHS KUBOTHBIX: THIPOCTATHYECKYIO
JIOKOMOIIHIO, JIOKOMOIIMIO TIPU MOMOIIM THIPOCKENIETa, JOKOMOIHUIO MPU TTOMOIIU
PBIUAKHBIX KOHEUHOCTEH, THUIbI JKU3HCHHBIX IIUKIOB, MPSIMOE U HEMPsSMOe
Pa3BUTHE Y HACEKOMBIX;

XapaKTepU30BaTh MPOLECCHl KUZHEAEITEIBHOCTH JKUBOTHBIX HM3y4aeMbIX
CUCTEMATUYECKUX TPYMI: JBUKEHUE, MUTAHUE, JIbIXaHUE, TPAHCIOPT BEIIECTB,
BBIICJICHHE, PETYIISIIUIO, TOBEAEHUE, POCT, Pa3BUTHE, PA3MHOKEHUE;

BBIABJISITh  MNPUYUHHO-CICICTBEHHBIE  CBSI3M  MEXJIY  CTPOCHHEM,
KUBHEJEATECNBHOCThIO M Cpeoil OOMTaHUSI >KUBOTHBIX M TPUOOB H3ydaeMbIX
CUCTEMATUYECKUX TPYIIIT,

pas3nuyaTh U OMUCHIBATH KUBOTHBIX M TPUOBI U3y4aeMbIX CHCTEMAaTUYECKHUX
TPYIIN, OTACIbHBIE OPTaHbl U CUCTEMbI OPTaHOB KUBOTHOIO IO CXEMaM, MOJIETISIM,
MYJISKaM, pebe(pHBIM TaOIuIaM;

BBIBJISITh TMPU3HAKM KJIACCOB YJIEHUCTOHOTHMX M XOPJOBBIX, OTPSIOB
HACEKOMBIX U MJICKOITUTAIOIIINX;

BBITIOJIHATH MPAKTHYECKUE U JTa00paTopHbIe pabOThI IO MOP(HOIOTHUH TPUOOB,
1o MOp¢oJIOTUH, aHATOMHUH, (PU3HOJIOTUHN U TIOBEJICHUIO KUBOTHBIX, B TOM YHUCJIE
paboThl C MUKPOCKONOM C TOCTOSIHHBIMHU ((PUKCHUPOBAHHBIMH) U BPEMEHHBIMU
MUKpOIpenapaTaMu, UCCIEA0BATENLCKIE PA0OTHI C UCTOIB30BAHUEM NPUOOPOB U
WHCTPYMEHTOB 1IU(poBOit 1abopaTtopuu;

CpaBHUBATh  MPEJACTABUTENICN  OTHENbHBIX  CHUCTEMATHUYECKUX  TPYII
YKUBOTHBIX U TPUOOB U JIeJIaTh BHIBOJIbI HA OCHOBE CPaBHEHMS;

KJIaCCU(HUIIMPOBATh JKUBOTHBIX HAa OCHOBAHMM OCOOEHHOCTEH CTpOEHHUS H
WHIUBUTyaJIbHOTO Pa3BUTHS;

BBISIBJIAITH UEPTHI TMPUCIIOCOOJIEHHOCTH JKMBOTHBIX W TpHOOB K cpene
oOUTaHUsl, 3HAUCHHUE DKOJIOTUYECKUX (PAKTOPOB ISl )KUBOTHBIX;

BBISIBJISITh B3aMMOCBSI3U JKUBOTHBIX M T'PUOOB B MPHUPOJHBIX COOOIIECTBAX,
ENY TUTaHUS;

yCTaHABJIMBATh B3aUMOCBS3M MEXIYy THIIOM TMOJOCTH Teja, TUIIOM
KPOBEHOCHOW U BBIAEIUTEIIBHON CUCTEMBI;



yCTaHABIMBATh B3aMMOCBSI3M KWUBOTHBIX C pacTEeHUsSMH, Tpubdamwu,
JUIIAaRHUKaMU U OaKTepUsMU B IPUPOJIHBIX COOOIIECTBAX;

yCTaHaBIMBATh B3aMMOCBSI3U MEXIY CTPOCHHEM >KUBOTHOTO M CpPEAOW €ro
oOWTaHU,

XapaKTepU30BaTh >KMUBOTHBIX M TPUObI MPUPOAHBIX 30H 3€MJIM, OCHOBHBIE
3aKOHOMEPHOCTH PacClpOCTPaHEHUS )KUBOTHBIX M TPUOOB IO ITUIAHETE;

PacKpBIBaTh POJIb )KHBOTHBIX M TPHOOB B MPUPOIHBIX COOOIIECTBAX;

PacKpbIBaTh POJIb TPUOOB B €CTECTBEHHBIX IKOCUCTEMAX U COOOIIECTBAX;

packpbIBaTh pPOJb JOMAIIHUX M HENPOAYKTHBHBIX JKHUBOTHBIX B KU3HH
4eJIOBeKa, pOJIb MPOMBICIOBBIX JKUBOTHBIX B XO3SMCTBEHHOH JESITEIbHOCTH
YeJIOBEKa U €ro MOBCEIHEBHOM XKU3HH, OOBICHATH 3HAUCHUE )KUBOTHBIX B MIPUPOJIC
Y J)KM3HH YEJIOBEKa,

MOHUMATh MPUYMHBI ¥ 3HATh MEPhI OXPaHbI )KUBOTHOTO MUpPa 3eMJIH;

MOHUMAaTh (PYHKIIMA OPraHOB U CUCTEM OPTraHOB >KUBOTHOTO B KOHTEKCTE
aJanTauy K OKpYKarlUIen Cpee;

JIEMOHCTPHPOBATh Ha KOHKPETHBIX MpUMEpax CBSA3b 3HAHUN MO OUOJIOTHH CO
3HAHMSIMU [0 MaTeMaTuke, (pU3MKe, XUMUH, reorpaduu, Tpyay (TEXHOJOTHH),
peMeTaM TYMaHUTAPHOTO IIUKJIOB, PA3TUYHBIMU BUIAMH UCKYCCTBA,;

UCIIOJIb30BaTh METOJbl OMOJIOTUU: TIPOBOJUTH HAOIOJEHUS 32 KUBOTHBIMH,
OIMCHIBATh JKUBOTHBIX, UX OPTaHbl M CHCTEMBl OpPTaHOB, CTABUTh MPOCTECHIIHE
OMOJIOTUYECKUAE OTBITHI M SKCIIEPUMEHTHI;

BIAJCTh MpuéMamMu paboThl ¢ HHpoOpMaluen: (GpopmMyIupoBaTh OCHOBAHUS
JUIS M3BJICUCHHUS M 0000IICHUS MH(POPMAIIMU U3 HECKOJIBKUX MCTOUYHUKOB (3—4),
peoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh MHUCHMEHHBIE M YCTHBIC COOOIICHMS, WCIOJIb3YS TMOHATHIHBIN
ammapaT HM3y4yaeMoro pasiena OHWOJOTHH, COMPOBOXKIATh  BBICTYIJICHHUE
Mpe3eHTalren ¢ yuéToM 0COOEHHOCTEH ayIUTOPUU 00YyJaArOIITXCS.

[IpeameTHBIE PE3yNbTaTHl OCBOCHMS MPOTPaMMbl MO Ouosioruu (yriyOJaEHHBIN
YpOBEHB) K KOHITy OOy4eHus B 9 Kjacce:

XapaKTepu30BaTh HAyKHM O 4UeJOBEKE (AHTPOIOJIOTHIO, aHATOMHIO,
bu3noNOTHI0, MEAWIMHY, THCTOJOTHIO, LUTOJIOTUIO W JIPYTHE) U HX CBS3H C
JIPYTUMHU HAyKaMu;

OOBSCHATH TMOJIOXKEHHWE YeJIOBeKa B CHCTEME OPraHMYECKOTO MHpa, €ro
MIPOUCXOXKICHNE, TIPUCTIOCOOIEHHOCTh K Pa3UYHBIM JKOJOTHYECKUM (haKTopam,
OTJIMYHUS YeJIOBEKa OT IPYTHX KUBOTHBIX, POACTBO YEIOBEYECKUX Pac, OCHOBHEIC
ATamnbl ¥ (DAKTOPHI IBOJIOIMH YETIOBEKA;

MPUBOJUTH MPUMEPHI BKJIaga poccuiickux (B Tom uncie WM.I1. ITanos, U.1.
MeuHukoB u npyrue) u 3apyoexHbix (B ToM uncie [1. Dpnux u apyrue) yu€Hbix B



pa3BUTHE MPEACTaBICHUN 00 aHaTOMUHU, O (DU3MOJOTHHM W JPYrUX HAyKax O
YEJIOBEKE;

MPUMEHSTh OMOJIOTUYECKUE TEPMUHBI U MOHATHUSA (B TOM YHCIE: IUTOJIOTHUS,
T'UCTOJIOTHS, aHATOMUS YeJIOBEKa, (PU3MO0JIOTHS YelloBeKa, TUTUEHA, aHTPOIIOJIOTHS,
HKOJIOTHUS YelIOBeKa, KJIeTKa, TKaHb, OPTaH, CUCTEMa OpraHOB, MUTAHUE, JbIXaHUE,
KpoBOOOpaImieHne, OOMEH BEIIeCTB W MPEBpAIlCHUE OSHEPIHH, IBKEHUE,
BBIJICJICHUE, POCT, pa3BUTUE, I[OBEJICHUE, Pa3MHOXKEHUE, Pa3IpaKuMOCTh,
peryisiuus, TOMeocTa3, BHYTPEHHSsS cpela, MMMYHHUTET) B COOTBETCTBUU C
MMOCTaBJICHHOM 3aJ1aucii;

MPOBOJIUTH ONHUCAHHME MO BHEIIHEMY BUAY (M300pa)K€HUIO), CXeMaM OOIIUX
MPU3HAKOB OpraHu3Ma 4YeJOBEKa, YPOBHEW €ro OpraHu3alliu: KJIETKH, TKaHH,
OpraHbl, CACTEMbI OPTaHOB, OPTAaHU3M,;

CpaBHUBATh KIETKH pAa3HBIX TKAaHEW, TPYII TKaHEH, OpraHbl, CUCTEMBI
OpraHOB YEJIOBEKA, MPOLIECCHI KU3ZHEAEATEIbHOCTH OpraHn3Ma YeJlIOBEKa, JeiaTh
BBIBO/IbI HA OCHOBE CPaBHEHMS;

XapakTepu30BaTbh MEXaHU3Mbl CaMOBOCIPOU3BEJCHUS KJIETOK, CPaBHUBATh
MUTO3 U MEHO03, XapakTepU30BaTh POJib KIETOYHOTO siipa B JCJICHUU KIETOK,
CTpoeHue U QyHKIIUHA XPOMOCOM;

OPUMEHSATh OMOJOTHYECKHE TEPMHHBI M TOHATUSA (T€H, TEeHEeTUYecKas
WH)XEHEpUsl, OUOTEXHOJIOTHS, alUUielib, TEHOTHUN, (PEHTOTHUN, CKpEIIMBAHUE),
MOHUMATh UX CYIIHOCTb;

XapaKTepU30BaTh OCHOBHBIE TMOJIOKEHUSI KIETOYHOM Teopuu, 3akoHbl [
Menpens, XxpOMOCOMHYIO TEOPHIO HACIEACTBEHHOCTH 1. Moprana, 3akoH Xapau-
BaitnGepra;

paznuyaTh OWOJIOTMYECKM AaKTUBHBIE BEIIeCTBAa (BUTAMHUHBI, (DEPMEHTHI,
TOPMOHBI U JApPYTHUE), BBISIBISATH MX POJb B Mpoliecce OOMEHa BEUIECTB U
MpEBpAIEHUS SHEPTUH;

XapaKTepu30BaTh  OMOJOTMYECKHE  TPOIeCChl: OOMEH  BEIIeCTB U
MpEeBpaIllEeHUe DHEPTUU, MUTAHUE, AbIXaHWE, BBIICJIICHHE, TPAHCHOPT BEIIECTB,
JBI)KCHUE, POCT, PEryssiiuui0 (QyHKIUNA, UMMYHHUTET, Pa3BUTHE, Pa3MHOKEHUE
YeJI0BEeKa;

BBISBJISITh TTPUUMHHO-CJIEACTBEHHBIE CBSI3M MEXIY CTPOEHUEM KIIETOK,
OpraHOB, CHCTEM OpPraHOB OpraHW3Ma YeJOBeKa W WX (PYHKIUSAMHU, MEXKITY
CTPOCHHUEM, KUZHEACATEILHOCTHIO U CPEION OOMTaHUS YeJIOBEKa,;

MPUMEHSITH OMOJIOTHYECKUE MOJICIIH JIJIs BBISIBJICHUSI OCOOEHHOCTEH CTPOCHUS
1 (YHKIIMOHUPOBAHUS OPTAaHOB M CHCTEM OPTaHOB YEJIOBEKA,;

MPUMEHSATH OUOJIOTUYECKHNE TEPMUHBI U TIOHATHS: MUKPO(DIIOpa, MUKPOOHOM,
MUKPOCUMOHMOHT;



OOBSICHATH HEMPOTYMOPAJIBHYIO PETYJISIHUIO MPOLIECCOB KU3HEAEATEIbHOCTH
OpraHu3Ma YEJIOBEKa;

XapaKTEpU30BaTh M CpPAaBHHBATh OE3yCIOBHBIE M YCIOBHBIE PE(QIIEKCHI,
HACJICICTBEHHbIE U HEHACJECACTBEHHbIE IPOrpaMMbl IOBEIEHUS, OCOOCHHOCTHU
BbICILIEH HEPBHOM JEATEILHOCTU YEJIOBEKA;

pa3nnuaTh HACJCACTBEHHbIE W  HEHACJIEICTBEHHbIE (MH(EKIMOHHEIE,
HeMH(pEKIMOHHBIE)  3a00JeBaHMs  YeJIOBEKa, OOBICHATH 3HAYECHUE  MEp
npo(UIaKTUKU B IPEIYTIPEKICHUN 3a00JI€BaHUI YETIOBEKa;

OOBSICHATH NMPUYMUHBI HACJIEICTBEHHBIX 3a00JIEBaHUI YEIOBEKA, MEXAHU3MBbI
BO3HUKHOBEHHUSI HamOOJee paclpoCTPaHEHHBIX W3 HHUX, HCIHOJB3YyS IpPU 3TOM
MOHATHUS: T€H, MyTalus, XpOMOCOMa, F€HOM, CBOOO/IHO ONEpUPOBAaTh 3HAHUAMU O
OPUYMHAX  PACIPOCTPAHEHHBIX  HMH(PEKUMOHHBIX  3a00JIEBaHUI  YEJIOBEKa,
OpPUHLKNAX OPOQUIAKTUKA M JIEUYEHUS PaCHpOCTPAHEHHBIX HH(EKIIMOHHBIX
3a00JIeBaHUN YEJIOBEKa, CBOOOJIHO pellaTh KAuyeCTBEHHbIE U KOJIWYECTBEHHbIE
3a/1ay, OOBSCHATH MPUHIUIBI COBPEMEHHBIX OMOMEIMIIMHCKUX METOJ0B, ITHKU
OMOMEIMIIMHCKUX UCCIEI0OBaHU;

BBIIIOJIHATh MPAKTUYECKUE U JA0OpaTOpHbIE pPabOThl MO AHATOMHUHU H
¢u3nonoruu 4YejaoBeka, B TOM 4YHCIe pabOThl C MHUKPOCKOIIOM C IOCTOSIHHBIMU
(pukcupoBaHHBIMM) WU BpPEMEHHBIMM MMKpPOIpENapaTaMH, HCCIEI0BaTEIbCKUE
paboThI C UCMOIB30BAHUEM MPUOOPOB U UHCTPYMEHTOB LIM(POBOIL J1abopaTtopuu;

pemaTh KauyeCTBEHHbIE M KOJMYECTBEHHBIE 3aJa4yM, MCIOJIb3ys OCHOBHBIE
IIOKAa3aTeNId 3/10pPOBbsl YEJIOBEKA, POBOJAUTH PACUYETHI U OLICHUBAThH MOJYyYECHHBIE
3HAYCHMUS,;

apryMEHTHUPOBATh OCHOBHBIE NMPUHIUIBI 310pPOBOTO 00pa3a >KU3HHU, METObI
3alMTBl M YKPEIJIEHHUS 370pOBbs 4YEJNOBEKa: COalaHCHPOBAHHOE IUTAaHUE,
COOJIIOJIEHNE TPaBWJI JMYHOW THUTHEHBI, 3aHATUSA (U3KYJIBTYPOM U CHOPTOM,
palMoHanbHasl OpraHM3alus TpyAda U IOJHOLEHHOIO OTAbIXa, IO3UTUBHOE
AMOLIMOHAIBHO-TICUXHUYECKOE COCTOSIHHE;

UCIIOJI30BaTh NPUOOPETEHHBIE 3HAHUS W yMEHUS Mg COONIOACHUS
310pOBOrO0  o0Opa3a JKM3HM, COAJaHCUPOBAHHOIO NUTaHUsA, (PU3NYECKOU
aKTUBHOCTU, CTPECCOYCTOMYMBOCTH, JJIi HCKIIOUYEHHUS BPEIHBIX MPHUBBIYEK,
3aBUCHUMOCTEH;

BJIAJECTh MNPUEMAMU OKa3aHWA NEPBOM NOMOIIM YEJIOBEKY IPU IOTEPE
CO3HAHUS, COJHEYHOM M TEIJIOBOM yJapaxX, OTpaBJICHUHU, YTOIUICHUHU,
KPOBOTEUEHHH, TpaBMax MSTKUX TKaHEW, KOCTEeW CKeleTa, OpPraHoB 4YYBCTB,
0KOT'aX U OMOPOKEHUH;

BIAJCTh MpuéMamu paboThl ¢ WHpoOpMaluen: (GpopmMyIupoBaTh OCHOBAHUS
JUTsl U3BJICUCHHST U 00001IeHus] nHPOpMaAIU U3 HECKOJIbKUX HCTOYHUKOB (4-5),
npeo0pa3oBbIBaTh MH(OPMAIUIO U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;



UCIIONb30BaTh METO/Abl OHOJIOTMHU: HAOMI0AaTh, W3MEPATh, OMUCHIBATH
OpraHM3M 4YellOB€Ka M TPOLECChl €ro KU3HEACSITETbHOCTH, IPOBOIUTH
IPOCTEHIIME UCCIIEIOBAHNS OpTraHN3Ma YeJIOBEKa U OOBICHATH UX PE3YNbTAThI;

coOmoaTh TMpaBmwia O€30MacHOro0 TpyJaa npu paboTre ¢ y4eOHBIM U
7ab0opaTOpHbIM  O00OpYAOBaHUEM, XWMHUYECKOW TIOCYJOM B COOTBETCTBUU C
UHCTPYKIMSAMHU Ha YPOKE U BO BHEYPOUHOU ACSITEIbHOCTH;

BJafeTh npuéMamu paboThl ¢ mHpOpManuen: (hopMyIupoBaTb OCHOBAHUS
JUTSl U3BJICYEHUS U 0000111eHNs HHPOPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB,;

OOBSCHATH 3HaUeHUE paboT Mo pacuMppoBKEe T€HOMOB BUPYCOB, OAKTEPHIA,
rpubOB, PACTEHUI M >KMBOTHBIX, XapaKTEPU30BaTh MOJIXOJIbI K aHAIN3Y OOJIBIINUX
JTaHHBIX B OMOJIOTHH, XapaKTEPU30BATh LENIH U 337a4i OMOMH(DOPMATUKH;

CO3/1aBaTh TMHUCHMEHHBIE M YCTHBIE COOOIICHMS, HCIOJIb3YS MOHATHIHBIN
anmapar M3y4eHHOTo pasfena OWOJOTHMH, COMPOBOXKAATh  BBICTYIUICHHE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayAuTOpun 00ydaromuxcs;

NPOSIBIISITh MHTEPEC K YINIYOJIEHHIO OHMOJOTMYECKUX 3HAHUW U BBIOOPY
OMoJIOrM Kak NpouiIbHOTO MpeaMeTa Ha YPOBHE CPETHETO 00I1Iero 00pa3oBaHus
o1 Oynymied  npodecCHOHaNbHOM — AESTEIbHOCTA B oOJlacTh  OWUOJIOTHH,
MEJTUIUHBI, ICUXOJIOTHH U IPYTUX HAMPaBICHUN.



TEMATHYECKOE

IJIAHUPOBAHHUE 7 KJIACC

HanmenoBanue

No KosmuectBo OcHOBHBIE BUIbI ACSATEILHOCTH
pa3liesioB U TeEM [IporpammHuoe conepkanue

n/m 9acoB 00y4aronmxcs

y4eOHOTro peameTa
1. BBenenne
1.1 | Beenenue 5 [uTonorus — HayKa O KJIETKE. O3HaKOMJIEHHE CO CTPOCHUEM

CoBpemeHHas KIETOYHAs TEOPHS.

Kitetka — eqununa ctpoeHus,
KU3HEICATEIBHOCTU U Pa3MHOKECHUS
KABOTO. XUMUYECKUN COCTAB KJIETKH.
CrpyKkTypHas opraHu3aius KJIEeTKH.
DYKapHOTHBIE U POKAPUOTHBIE KIIETKH.
MewMmb0Opana. Llutonnazma. OpraHouibl.
Ennnas memOpanHas cuctema KIETKH.
Muroxonapuu u mactubl. Liurockener
Y OpraHOW/IbI IBYKEHU. Sapo.
Xpomocomsl. [ 'eHbl. Y 1BoeHHE XpOMOCOM.
I[InonmHoOCTE KiIeTKu. KileTOYHBIN IUKIT.
Muro3. Meno3s. Pazmuoxenue. Tunbl
KU3HEHHBIX ITUKJIOB.

Bupycosorus — Hayka o BUpycax.

Bupycsl — HeknieTouHble (POPMBI.

Bxnan poccuiickux u 3apyO0eKHBIX YUEHBIX
B pa3BUTHE BUPYCOJIOrUU. BupycHsie
3a00s1€BaHusl paCTeHUH, )KUBOTHBIX

KJIETKHU.
HccnegoBaHne XMMUYECKOTO COCTaBa
KJIETKHU.

AprymeHTupoBaHuE JOBOJOB

0 KJIETKE KaK €IMHULIE CTPOCHUS

Y KU3HEJIEATEIIbHOCTH OPTaHU3MOB.
Ornpenenenue 1Mo BHEIIHEMY BUAY
(M300paXeHUsIM U CXemMaMm)
OpraHOMJIOB KJIETKH.

PackppiTie TEpMUHOB ¥ IOHATHIA
«KJIETOYHOE SIAPO», «XPOMOCOMBD»,
«TEH».

OOBsiICHEHHE KJIIETOYHOIO IIHKJIA,
JEJICHUS siIpa, Pa3HULBI MEKTY
MEH030M U MUTO30M, TaIlJIOUTHBIM

U TUTITOUTHBIM HA0OPOM XPOMOCOM.
PackpbITHE CYIIHOCTH TEPMUHOB
«0ecmooe, T0JI0BOE Pa3MHOKEHHUEY,
<GKU3HEHHBIN LUKID).
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U YenoBeka. Mepsl mpoUIaKTUKU
BUPYCHBIX 3a00seBaHuil. CoBpeMeHHas
KJ1accu(uKanus OpraHu3MOB, OCHOBHBIE
npuHuuiel. Kimaccuduxaiys opranu3mMos
1 9BOJIIOLIMOHHOE yueHue. Teopus
sBomronuu Yapiesa /lapBuna.

MeTo1p1 HayYHOTO MO3HAHUS B OMOJIOTHH.

HpaBI/IJIa pa6OTI>I CO CBCTOBBIM MHUKPOCKOIIOM.
BpCMCHHBIe H IIOCTOSTHHBIC MUKPOIIPCIIAPATHI.

MeToauka NpUroTOBICHHSI BPEMEHHBIX
MUKpoIpenapaTtoB. MUKpOCKONHS
ONTUYECKAs, JJIEKTPOHHAS, CKAHUPYIOILIas,
30H/10Basl.

Jlemoncmpayua NOPTPETOB YUEHBIX,
MUKpo(hoTOorpapuil KIETOYHBIX CTPYKTYD,
BBITMIOJIHEHHBIX C IOMOIIbIO Pa3INYHbBIX
TUTIOB MUKPOCKOTIHH.

Jlabopamopnuie u npakmuueckue
pabomot.

[IpaBuia TeXHUKH O€30MACHOCTH

pU MPOBEICHUH JTaOOPATOPHBIX

U TIPAKTUYECKUX padoT.

OCHOBBI MUKPOCKOIIUHU: IPUTOTOBJICHUE
BPEMEHHBIX MpenapaTroB U padoTta

¢ MukpockomnoM. OopmiieHre pe3yIbTaToB
paboThl C MUKPOCKOIIOM

OBnageHue npuemMamu
BEreTaTUBHOTO Pa3MHOKEHHUSI.
PackppiTHe CYyIIIHOCTH TEPMUHOB
«ramMeTouT» U «CIIOPOPUT».
O3HakOMJIEHHE C TUITAMHU
KU3HEHHBIX ITHKJIOB.
ApryMeHTUpOBaHUE I0BOJIOB

0 BHUpYCax, KaK HEKJIETOYHBIX
dbopmax.

O3HaKOMJICHHE C BKJIAJ0M
POCCHICKUX U 3apYOSKHBIX YUCHBIX
B Pa3BUTHE BUPYCOJOTHH.
O3HakOMJIEHHE C COBPEMEHHOM
KJaccudukanuein opraHu3MoB,

C DBOJIIOLIMOHHBIM yueHreM Yapin3a.
JapBuHa.

O3HaKOMIIEHHE CO CTPOEHUEM

¥ MpaBUiaMu pabOTHI CO CBETOBBIM
MHUKPOCKOTIOM

HToro yacoB nmo teme
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2. bakTepuu u apxen

2.1 | bakrepuu u apxen 4 MuxkpoOuonorus — Hayka Brienenne xapakTepHbIX IPU3HAKOB
0 MuUKpoopranuzMax. OcodeHHOCTH CTPOEHUS U KUZHEIEATEIbHOCTH
CTPOEHHUS MPOKAPUOTHOM KIIETKHU. OakTepuil 1 apXxe.

MHuoroo6pasue GpopM KIETOK OaKTepHuil. Uccnenosanue crpoenus
Poct u pasmuoxkenue 6akrepuid. Criopsl MPOKAPUOTHOM KIJIETKH (Ha TOTOBBIX
Oakrepuii. JKusHenesarenbHOCTh OakTepuii: | MUKpPOIpENaparax).
aBTOTPO(HBIE U TeTEPOTPOHBIE, CpaBHEHHE KJIETOK ITPOKAPHOT
aHa’pOOHBIE U a3POOHBIE OAKTEPUU. U DYKapHOT.
[{rnanoOakTepuu U UX POJIb B IPUPOJIE. Onucanue MHOrooOpaszust Gopm
Oco0eHHOCTH OpraHu3aIy apXeu u ux OakTepuil.
oTiinyus ot 0akrepuil. Posb apxeit O6ocHOBaHME PO OaKkTepuit
1 GaKTepHii B BOSHUKHOBEHUH DYKAPHOTOB. | M apXel B IPUPOJIE U JKU3HU
PacnpoctpaneHHOCTH OakTepHil U apXeit, ux | Y€IOBEKa.
POJIb B TIPUPO/IE M JKU3HU YesioBeKa. Poiib Onucanue UCTIONb30BaHMSI OAKTEpUI
OakTepuil B OMOT€OXUMUYECKUX ITUKJIIAX. B IpOHCCCax KBANICHUAA,
Jlabopamopnuie u npakmuueckue CUJIOCOBAHHUS, CBIDOACIINA U JIP.
paoombul. ApryMEHTUPOBAHUE MEP
N3yuenune MeTo10B 1e3uH(EKIIUN npoUIaKTUKY 3a00JICBaHUMA,
Y CTEPUIIN3ALIMH. BBI3BIBAEMBIX OaKTEPUSIMU
Nzyuenue mopdonorun Gakrepuii
Ha MUKPOCKOIMYECKUX MpernapaTax

Htoro yacos no teme 4

3. MHOroo6pa3ue 0 JHOKJIETOYHBIX JYKAPUOT

3.1

Mmuoroo6pasue
OJTHOKJIETOYHBIX
9YKapHOT

4

OcHOBHbBIE TPU3HAKU OJTHOKJIETOYHBIX
sykapuoT. CTpoeHue, IBUKEHHE, TUTAHKE,
Pa3MHOYKEHHE OTHOKIJIETOUHBIX

BrineneHue XxapakTepHBIX IPU3HAKOB
OJTHOKJIETOYHBIX.
OObsicHEHUE CTPOSHUS
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aBTOTPOQHBIX ¥ TETEPOTPOPHBIX FYKapHUOT
Ha IpUMEPE IBIJICHBI U TPUITAHOCOMBI,
TPUXOMOHA/IbI U KUILIEYHOU JIIMOIIHH,
uH(y30pun Ty(PenbKku U MaTSIpURHOTO
1a3MOAMs, paauoisipuii U popamunudep,
ameObl IpoTest, TuaToMel. 3HaueHHe
OJIHOKJIETOYHBIX 3YKapUOT B PUPOJIE

M Ku3HHU yesioBeka. CoHHast 001e3Hb,
oone3nb [laraca. Koxxubrit

Y BUCLIEPAJIbHBIH JIEUIIIMAHHUO3.
Tpuxomonuas. JIssmMo1103.
Jlabopamopnuvie u npakmuueckue
pabomot.

N3ydeHne 0JHOKJIETOUHBIX OPraHU3MOB
0] MUKPOCKOIIOM Ha BPEMEHHBIX

U (UKCUPOBAHHBIX MUKpOIIpEnapaTax

OJIHOKJIETOYHBIX, CTIOCOOOB UX
TIEPEIBIKEHUSI.

Habnronenue nepeABuKEHUS B BOJAE
uHpy30puu-TyPenbku

Y MHTEPIPETaIns JaHHBIX.
ApryMeHTUpOBaHUE TPUHITUIIOB
3I0pOBOT0 00pasa »KU3HU B CBSI3U

C MOTNaJaHNEM B OpPTraHU3M YeJIOBEKa
napa3uTUYECKUX MTPOCTEUIITUX
(MansIpUiHBIN TUIA3MOIUH,
TU3eHTepuiiHas ame0a, TTMOIus,
caJpMOHeJIa U JIp.).

AHanu3 ¥ o1leHKa croco0oB
BBIJICJICHUS U30BITKA BOIBI

Y BPEIHBIX KOHEUHBIX MPOJTYKTOB
oOMEeHa BEIIEeCTB Y MPOCTEUIINX,
OOUTAOIIMX B MMPECHBIX U COJICHBIX
BOJOEMaX.

N3roroBnenune Moaenn KIETKH
MIPOCTEUIIETO

Hroro yacoB o teme

4

4. ApxemiacTHIHbIe UM «PACTEHHUD)

4.1

boranuka — Hayka
O pacTEHUsIX

1

Kpartkas uctopus pa3Butusi 00TaHUKH.
Bborannka u 00BEKTHI €€ UCCIIEI0OBAHNN.

O0BeM 1apcTBa «pacTEHUs B COBPEMEHHOM

CUCTEME OpraHuyeckoro mupa. Paznensi
6otanuku. CBA3b OOTAHUKH C IPYTUMU

O3HakomieHHe ¢ 00ObEKTaMH
U3y4deHusi O0TAaHUKH, €€ pa3/ieiiaMHu.
PackpsiTrie TEpPMHUHOB U NTOHSITUNA:
MopdoIOTHusl, aHATOMUSI,
(bU3M0JIOT S, CUCTEMATUKA PACTCHUH,
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OMOJIOTUYECKUMH HayKaMH, METUIIMHON

Y CEJILCKUM X031CTBOM. PoJib O0TaHUKH

B (DOPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.
[TepcriekTHBBI pa3BUTH OOTAHUKH KaK
Hayku. [I[puMeHeHne 00TaHUYECKUX 3HAHUM
yenoBekoM. [Ipodeccun yenopeka,
CBSI3aHHBIE C OOTAaHUKOM.

Jlemoncmpayus NOPTPETOB YUEHBIX,
YKUBBIX PACTCHUH, KOJUIEKIIUN U MYJISKEN

9KOJIOTHS, ITajJe000TaHNKa.

Y cTaHOBIIEHUE B3aUMOCBS3H

C IpYTMMH HayKamH.

PackpeiTue ponu 3Hanum

0 pacTeHHSIX ISl YeIOBeKa.
[IposiBnenue naTepeca

K IpodeccusimM, CBSI3aHHBIM

C U3YyUYEHUEM paCTEHUH (OUCaHue
npodeccuii)

4.2

OO6mast opraHu3arus
PaCTUTEBHOTO
opraHm3ma

PacTuTenpHas KjieTKa U €€ 0COOEHHOCTH.
Pacturenpubie Tkanu. OTKpbITHE
pacTuTtenbHbIX TKaHel. CTpoeHue

U QYHKIMH PaCTUTEIBHBIX TKAHEH.
[IpocThie U CIOKHBIE TKAHU.
OG6pazoBartenbHbIe, TOKPOBHBIE, OCHOBHEIE,
MEXaHUYECKUE, TPOBOISIINE TKAHH.
OpraHsl U CUCTEMBI OPTaHOB
PacTUTENILHOTO OpraHu3Ma,

UX B3aUMOCBSI3b.

PacturenbHbIN Oprann3m Kak €IuHOE
nesnoe. BereratuBHbIE U T€HEPATUBHBIE
OpTaHbI.

Jlemoncmpayus OTIBITOB 1O OOHAPYKEHUIO
B CEMEHAX PACTEHUHN BOJbl, MUHEPATbHBIX
Y OPTaHMYECKHX BEIIECTB, Kpaxmaia, Oeyka
U KUpA.

BrIsiBiIeHHE COTOUMHEHHOCTH
YPOBHEW OpraHu3aiuu
MOJIEKYJISIPHOTO, KJIETOYHOTO,
TKaHEBOT'0, OPraHHOTO, CUCTEM
OPTaHOB U 11€JIOTO OpraHu3Ma.
HccnenoBanue n aHaan3 TOTOBBIX

MHUKPOITPENAPATOB TKAHEW PACTCHUM.
Y cTaHOBIIEHUE B3aUMOCBSI3EH MEXKTY

0COOEHHOCTSIMU CTPOEHUS
U QYHKIUSAMH TKaHEH
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Jlabopamopnbsie u npakmuueckue
pabomot.

N3ydenue cTpoeHus pacCTUTEIbHBIX KIIETOK
Ha TOTOBBIX M BPEMEHHBIX MUKpOIIpenaparax.
Habmoienue mporecca ria3mMoinmnsa

U JICTJIa3MOJIN3a B PACTUTENIbHBIX KIIETKAaX
1OJ] MUKPOCKOTIOM.

N3yuenune ocoOeHHOCTEN CTPOCHUS TKaHEH
pacTeHMl Ha TOTOBBIX U BPEMEHHBIX
MHUKpOIIpenaparax.

N3ydenune cTpoeHust OpraHoB pacTCHUI

Ha ’KUBBIX 00BEKTaX U TepOapHbIX 00pa3iax

4.3

CnopoBble pacTeHus

Kpachsbie, 3enenbie u XapoBble BOAOPOCIH.
AJIBroJiorusi — Hayka 0 BOJIOPOCIISIX.
Bonopocin — HeTakCOHOMUYECKAsI TPyIIa
OpraHU3MOB, TPUCIIOCOOJICHHBIX K KU3HU
B BOJITHOM Cpezie, OTHOCSIIMXCS

K Pa3JIMYHBIM [IaPCTBAM B COBPEMEHHOM
CHUCTEME OpraHn4YecKoro mupa. Mecro
KPACHBIX, 3€JIEHBIX U XapOBbIX BOJIOPOCIEN
B COBPEMEHHOM CUCTEME OPTAHUYECKOTO
mupa. OCOOEHHOCTH UX CTPOEHUS,
Pa3MHOKEHUA U )KU3HEHHBIX LIUKJIOB

Ha MpUMEPE XJIAMUIOMOHA/IbI, XJIOPEILIbI,
KJ1aJ10(hOPBI U YIIBBBI, CHUPOTUPHI U XaPHlI,

nopupsI.
Bypsbie Boopociu, uX TAKCOHOMHYECKOE

Onuncanune 3akOHOMEPHOCTEN LIUKIIOB
pa3BUTHUS BOJOPOCIEH.

BrisiBnenue ocobeHHOCTEN
Pa3MHOXKEHUS U IUKJIOB PA3BUTHUS

Yy BOJIOPOCJIEH.

UccnenoBanue crpoeHus
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
BOJIOPOCJIEH.

O06o0cHOBaHKE POJIA BOJOPOCIIEH.
O60ocHOBaHME MONOKEHUSI OypBIX
BOJIOPOCJIEN BHE IAPCTBA PACTCHUU.
Hccnenosanue ctpoeHus

Y )KU3HEHHOTO IIUKJIA JIJAMUHAPUU.
KnaccudunmpoBanue pacteHuit

Ha OCHOBE UX MPHUHA]IIC)KHOCTH
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MOJIOKEHUE BHE LJapCTBa PACTEHU.
JKu3HeHHbIe [UKIIBI JAMUHAPUH (MOPCKast
KamycTa) u ¢pykyca. Pacnpoctpanenue

u 3kojorusi. Ponb B mpupo/e u 3HaueHue
B )KM3HU YE€JIOBEKA.

[IpoucxoxkaeHne BbICIINX paCTEHUN
(oMOpuO(UT) OT XapOBBIX BOJOPOCIIEH.
CoBpeMeHHBIE TTOIXO0/IbI K CHCTEMATHKE
pacTeHuil.

MoxoBuaasle i Mxu. OO01as
XapaKTepUCTHKA, CTPOCHUE U
AKU3ZHEJIEATEIbHOCT, Y)KU3HEHHBIHN 1TUKII
Mx0B. MHOTOOOpa3ue MXOB.

Kykyumkus sieH u charaym.
PacnipocTpanenue 1 3K0JI0TUsl MXOB.
3HauYeHHE MXOB B MPUPOAE

U J)KU3HEIEATEIbHOCTH YeI0BEeKa.
TopdoobpazoBanue. [leueHouHUKH

Y AHTOLIEPOTOBBIE.

[TnaynoBuanble (miayHsl). O0mas
xapakTepuctuka. Mopdonornaeckue
0COOEHHOCTH BEre€TaTUBHBIX OPTaHOB.
Oco0eHHOCTH OpraHu3aIuy, )KU3HEHHOTO
IMKJIa TiayHa OynaBoBuHOTO. [TooBoe
MOKOJIEHUE, PEAYKIUs TaMeTo(duTa.
PacnipocTpanenue u s3konorus
IUTAYHOBUHBIX. 3HAUEHUE B IPUPO/IE

K OIIpEICICHHON CUCTEMAaTUYECKON
rpyIIIe.

Onucanue cucTeMaTHUYeCKUX TPYIII.
[Iprmenenne TepMHUHOB: LIAPCTBO,
OTJEN, KIIacC, NOPSIAOK, CEMENCTBO,
poj, BU/L.

PackpeiTe cynHoCTH TEpMHUHA
TIOTYJISIITUSD).

Onuncanune 3akOHOMEPHOCTEN LINKIIOB
pa3BUTHUS PACTCHUIA.

BrisiBneHue xapakTepHbIX MPU3HAKOB
CIIOPOBBIX PACTCHUI: KPACHBIX,
3€JICHBIX U XapOBBIX BOJOPOCIIEH,
MOXOBUIHBIX, MAaMIOPOTHUKOBUIHBIX,
IJIAYHOBUIHBIX PACTEHUM.
Onucanve MHOTOOOpa3us pacTEHUIA.
BrisBnenne ocobeHHOCTEN
Pa3MHOKEHUS U LIUKJIOB PA3BUTHUS

Yy BOJIOPOCJIEN, MXOB,
NarnoOpOTHUKOBU/IHBIX.

BrinosHeHnEe MpakTHUECKUX

U 1a00paToOpHBIX padboT

110 CUCTEMAaTUKE PACTEHUM Ha )KUBBIX
pacTeHusx u repoapHbIX 00pasIax.
HccnenoBanue cTpoeHUsE MXOB,
MaropOTHUKOB, XBOIIIECH U MJIAyHOB.
O6ocHOBaHHE POJIU MXOB,
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Y UCIIOJIb30BaHUE YeI0BEKOM. MIcKkomaemblie
1ayHOBUHBIE. PoJb McKOmaeMbIX
IUTAYHOBUHBIX B PACTUTEIHHOM MTOKPOBE
1aJI€0301CKOM 3pbI U B 00pa30BaHUU
KaMEHHOT'O YTJIS.

[TarmopOoTHUKOBUAHBIE (TATOPOTHUKU

u xBouy). O01Ias XapakTepucTruKa
NanopOTHUKOBUIHBIX. OCOOEHHOCTH
OpraHu3alMH BEre€TaTUBHBIX OPTaHOB,
YKU3HEHHOI'O [IMKJIa XBOILA ITOJIEBOTO.
CrpoeHue U KU3HENEATEIBHOCTh
ManopOTHUKOB. JKU3HEHHBIN UK
NanoOpOTHUKOB Ha MPUMEPE IIUTOBHUKA
MYKCKOT0. PacipocTpaHeHHE U 3KOJIOTHS
NanoOPOTHUKOBUIHBIX. 3HAYEHUE B IPUPOJIE
Y )KU3HEIEATEIbHOCTH YEJI0BEKA.
Jlabopamopnsie u npakmuueckue
pabomot.

N3yuenne ocoOeHHOCTEN CTPOCHUS

Y )KM3HEHHBIX LIUKJIOB OJHOKJIETOYHBIX

Y MHOTOKJIETOYHBIX 3€JIEHBIX, XapOBBIX

Y KPacHBIX BOJAOPOCIIEN HA KUBOM U
repOapHOM MaTepuare.

N3yuenue cTpOeHUS U KU3HEHHBIX [TUKIIOB
OypBIX BOJIOPOCIIEH Ha )KMBOM U TepOapHOM
MaTepuare.

N3ydenne ocoOeHHOCTEN CTPOCHUS

I[MAaIMMOPOTHUKOBU/IHBIX,
IIJIAYHOBU/IHBIX B ITPUPOAC U KU3HU
YCJIOBCKaA
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KyKYILIKHHA JIbHA U c(harHyMa (Ha )KHUBBIX
U TepOapHBIX 00BEKTAX).

N3ydyenne ocoOEHHOCTEN CTPOEHNUS IIayHa
OyJIaBOBUHOTO (Ha )KUBBIX M TepOapHBIX
00BbeKTax).

N3yuyeHnne 0cOOEHHOCTEN CTPOCHHMS XBOILA
I0JIEBOTO (Ha )KUBBIX U repOapHbIX
00BbeKTax).

N3yuenne ocoOEHHOCTEN CTpOEHUs
MAnopOTHUKA IUTOBHUKA MY>KCKOTO

(Ha )KUBBIX U repOapHBIX 00BEKTAX)

4.4

CemeHHBIC pacCTCHUA

I'onocemeHnHbie. BO3HUKHOBEHHE CEMEHH —
Ba)KHBIN ATaIl B DBOJIFOIIMN BBICIIIUX
pacteHuil. [[peBHUE CEMEHHBIE
NarnopoOTHUKH, UX POJIb B TaJIbHEHIIIEM
pPa3BUTUU CEMEHHBIX pacTeHuil. O0iue
MPU3HAKU CEMEHHBIX PACTCHUH KaK
HanboJiee MPUCTIOCOOIEHHBIX

K CYIIECTBOBAHHUIO Ha CYIIIE.
['onocemeHHbIC — HETAKCOHOMUYECKAS
rpyIina CeMEHHbIX pacTeHuit. O61as
XapaKTepUCTUKA, OCOOCHHOCTH
OpraHu3alluy roJ0CeMEHHbIX. JKU3HEeHHbBIN
IIUKJI XBOMHBIX HA MPUMEPE COCHBI.
Pa3HnoobOpasue ronoceMeHHbIX. XBOWHEIE,
I'mnkrossie, CaroBHUKOBBIC, | HETOBEIEC.
Pacnpoctpanenue u sKoi0rus

BrisiBnenue ocobeHHOCTEM
Pa3MHOYKEHUS 1 ITUKIIOB Pa3BUTHSI
XBOWHBIX U [[BETKOBBIX PACTCHUM.
HccnenoBanue BHENTHETO CTPOCHUS
BETOK, XBOH, IITUIIICK U CEMSH
XBOMHBIX pacTeHUM (ejb, COCHa,
JIMCTBEHHUIIA).

O060CcHOBaHKE POJTU XBOMHBIX

Y [IBETKOBBIX PACTCHUI B IPUPOJIC
¥ )KM3HU YEJIOBEKa.

BrisiBiieHHE XapaKTepHBIX MPU3HAKOB
LBETKOBBIX PACTECHHM.
YcTaHOBICHUE B3aMMOCBSI3EH
MEXTy OCOOCHHOCTSIMH CTPOSHUS
MOKPBITOCEMEHHBIX PaCTCHUH

U UX CUCTEMAaTHYeCKOU
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rOJIOCEMEHHBIX. 3HAUCHUE B IPUPOJIE

U B XO35MICTBEHHOM JEATEIbHOCTH
YEJI0BEKa.

Jlabopamophule u npakmuuecxkue
pabomot.

N3ydenune ocobeHHOCTEH BHEIITHETO
CTPOEHHUS BETOK, XBOH, LIUIIECK U CEMSIH
XBOMHBIX (€J1b, COCHA, TUCTBEHHHUIIA).

[IBeTkoBBIE pacTeHus. OO1mas
XapaKTEepUCTHKA IIBETKOBBIX. CTpoeHUE

Y )KU3HEIEATEIIBHOCTh IIBETKOBBIX. [[BeTOK
KaK OpraH MoJ0BOTO Pa3MHOKEHUS

y TOKPBITOCEMEHHBIX PACTCHUI.
Pa3noo6pa3ue BETKOB: MpaBUIbHBIC

U HEMpaBWIbHBIC, 000ETOJIbIE U
pasaenbHonosbie. OQHOTOMHbBIE

U IByIOMHbIE pacTeHus. ColBeTus
(cnoxusle, mpocThie). LIBeTenue. Pa3Burtue
MUKpPO- U Meracnop. ['ameTsl. OnbuUieHHE.
OmnopotBopenue. 3urota. J[BoitHoe
OIUIOJIOTBOPEHUE Y MOKPHITOCEMEHHBIX
(IIBETKOBBIX) pacTeHuil. PaboTs

C.I'. HaBammuna. JKu3HeHHBIN IIUKII
IIBETKOBBIX.

ITmoasr 1 cemMena. Paznoobpasue miooB.
Cyxue u counble 110/1bl. OAHOCEMSIHHBIE

IPUHAJIEKHOCTBIO.

Omnucanue MHOI‘OO6p8,3PISI OBCTKOBBIX

pacTeHui
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Y MHOTOCEMSIHHBIE T110,1b1. COmIous.
CtpoeHue ceMsiH JBY10IbHbBIX

U OJTHOJIOJBHBIX pacTeHuil. PasHooOpaszue
ceMsH. PacripocTpanenue iogoB U CEMSH
B MpUpoe. Y CIOBUS MIPOPACTAHUS CEMSH.
Jlpixanue ceMsH. Pa3BuTue npopocrka.
Pacnpoctpanenue 1mioa0B U ceMsIH

B MIPUPOJIC.

NunuBuayanbHOE pa3BUTHE PACTCHUIN
(onrtorenes). [lepuopl oHTOrEHE3A:!
AMOPHOHATBHBIN, MOJIOJIOCTH
(TOBEHUJIBHBII), 3p€TI0CTH (Pa3MHOKEHHS),
CTapOCTH (CEHUJILHBIN) HA TpUMEpE
MOKPBITOCEMEHHOTO pacTeHusi. Ctaauu
BETETAIIMOHHOTO TIEPHO/1a PACTCHUI

Ha MpUMepe 3J1aK0B (BCXObI, KYIIICHHE,
BBIXO/]I B TPYOKY, KOJIOIIIEHUE, I[BETCHHE,
CO3pEBaHuUe).

Jlabopamopnbsie u npakmuueckue
pabomot.

Nzyuenune mopdoaorun 1iBeTKa (Ha dKUBBIX
U (UKCUPOBAHHBIX OOBEKTAX).

N3yuenue pazHOOOpa3ust COIIBETUIM

(Ha repbapHBIX 00pa3max).

N3ydenue ctpoeHus 3aBs3U 1IBETKA

U CEMSITIOUKH 101 MUKPOCKOIIOM

(Ha TOTOBBIX MUKpOTpenaparax).
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N3ydenue ctpoeHus ceMsH
ITOKPBITOCEMEHHBIX PACTEHUM.
N3ydenue ctpoeHus 10408 U COIUIOAUN

Hroro gyacoB 1o teme

20

5. CTpoeHue U KU3HEAEATEJIbHOCTH CEMEHHbIX PACTEHUH

5.1 | [ToGer u moderosoie
CUCTEMBI

5

[To6er. Mopdoinorust nodera. CtpoeHue
00JMCTBEHHOT O nobera. Y3ed.
Mexpnoy3nue. MeTaMepHOCTb.
Pa3noo6pa3zue moderoB. YKopoYeHHbIE

U yAJIMHEHHBIE ToOery. BeretaTuBHBIC U
reHepaTuBHbIe oOeru. [lonoxenue nmodera
B IIPOCTpaHCTBE. Bupon3MeHeHHbIe TOOETH.
[Touka — 3auatounblii moder. CTpoeHue
nouku. PazHooOpasue noyex:
BEreTaTUBHBIC, BET€TATUBHO-TEHEPATUBHEIC,
TeHEpaTUBHBIC, OTKPHITHIC, 3aKPBITHIC.
Bepxyuieunsie, 00k0OBbI€ (ITa3yIIHbIEC)

Y TIPUJIATOYHBIC TTOYKH.

Crebenb. Mopdoiorus crediis. Dopma
cTebJiel y TPaBSIHUCTBIX U IPEBECHBIX
pacTEHUM.

Anaromus cre6st. Ctpoenue cTeds
JBYIOJIBHBIX M OJTHOIOIBHBIX TPABIHUCTHIX
pactenui. Pacrionoxenne npoBOAAILINX
TKkaHel. CTpoeHue cTedIis IpeBECHBIX
pacTEHHUM.

Oyukuuu ctedns. Mexanndeckas,

HccnenoBanue Ha )KUBBIX 00BEKTAX
WM Ha repOapHbIX 00pa3iax
Mop@dosoruu nooera.

PackpsiTue pyHKIMit
BUJIOM3MEHEHHBIX MTOOETOB.
Omnrcanne CTPOCHUS BET€TaTUBHBIX
Y TEHEPATUBHBIX MOYEK.

AHaM3 MOMepeYHOTro CIUIa CTBOJIA
pacTeHuil.

O3HaKOMJIEHHE C 0OCOOECHHOCTSIMU
CTpPOEHUSI CTEOJIs1 OTHOIOTBHBIX

U JIBYJIOJIBHBIX TPABSHUCTHIX
pacTeHuii; ¢ 0COOEHHOCTIMU
CTpOEHHUS CTEOJIsI IPEBECHBIX
pacTeHuil.

HaOmronenne u ananus
TIepPEABIKCHUS PAaCTBOPOB
MUHEpaIbHBIX BEIICCTB

B CTEOJIAX pacTCHUM

P UX OKPAIIMBAHUU TYIIHIO

U YepHWIaMHU (TPaBSIHUCTHIE U
JIPEBECHBIE PACTEHUS).
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TpaHcnopTHas. BereratuBHoe pa3MHOKEHUE
LBETKOBBIX PACTCHUM.

Jlemoncmpayus onsima — NepeIBIKEHUE
MUHEPAIbHBIX U OPIaHUYECKHUX BEILECTB
10 ¢Te0JII0, BUION3MEHECHHBIX IT00ETOB.
Jlabopamopnbsie u npakmuueckue
pabomot.

N3yuenue mopdonoruu nodera

HAa JKUBBIX 00bEKTaX WK Ha repOapHbIX
oOpasiax.

N3ydenne cTpoeHus BEreTaTUBHBIX,
TeHEPATUBHBIX U CMEIIaHHBIX TTOYEK.
Pa3noo6pa3ue mouek y JpeBeCHBIX
pacTeHuil.

N3ydeHnne nonepeyHoro crnuia cToJa
pacTeHUM U aHAINU3 BIUSHUS
JKOJIOTMYECKUX YCIOBUM HA Pa3BUTHE
pacTeHuil.

N3ydenne ocoOeHHOCTENH aHATOMUYECKOTO
CTpOCHHSI CTEOIISI IBYTOTBHBIX

¥ OJTHOJIOJIbHBIX TPaBSTHUCTBHIX PAaCTEHUH
(Ha )KUBBIX OOBEKTAX UM HA TepOapHBIX
obpasmax).

N3yuenune ocobeHHOCTE aHATOMHYECKOTO
CTpOEHHUSI CTEOJISI IPEBECHBIX PACTCHU.
W3ydenue TpaHcmopTa BEIIEeCTB B CTEOIIE.
Nzyuenune metamopdo30B modera

O06o0cHOBaHKE IPUYKH TPAHCIIOPTA
BEILIECTB B PACTCHUU
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5.2

JIuct

Mopdonorus nucra. JIucroBas miacTUHKa,
OCHOBAHUE JIUCTA, YEPEIIOK, TPUITUCTHUKH.
Pa3znooOpa3zue nuctbeB: POpMBI JTUCTOBBIX
IUTACTUHOK, )KMJIKOBAHUE JIUCTHEB, IPOCTHIE
U CJIO’KHBIE TUCThS. JIucTopacnosioxeHue
W JJUCTOBasi MO3auKa. Bugonsmenenus
JHUCTHEB U UX (PYHKIIHH.

AHaTtomus JICTa. DNUAEPMA U YCTbUYHBIN
annapat. Me3odut. [IurmeHTs! aucTa.
[Tnactuael. XKunku (cocyaucro-
BOJIOKHUCTBIE ITyukH). OcoOeHHOCTH
CTPOCHHSI CBETOBBIX U TCHEBBIX JIUCTHEB.
@OyHKIMU JTMCTA. 3anacaronias, 3aluluTHas,
BEreTaTUBHOE Pa3MHOXKEHHE U JAPyTHe
¢ynkuuu. TpaHncnupanus 1 ra3000MeH.
BivsiHue BHEIIHUX yCIIOBHM

Ha TpaHcnupauio. PoTocHHTE3. 3HAYECHHE
¢doTocunTeza. KocMuueckas poiib 3eIeHbIX
pacrennii (K. A. Tumupszes). Jlucronan,
€ro MPUYNHBI, MEXaHU3M U 3HAYCHHE

B J)KM3HU PaCTECHUS.

Jemoncmpayus onvimog. BHIIECICHUE
MUTMEHTOB JIMCTa Ha PUMEpE CIUPTOBOM
BBITSDKKU XJIopoduiiia; oOpa3oBaHue
Kpaxmaja B 3€JICHBIX JIUCThIX Ha CBETY
(purypsi FO. Caxkca); BIHsiHUE CHIIBI CBETA
Ha BbIJIEJIEHUE KUCII0PO/1a BOJHBIMU

HccnenoBanue Ha )KUBBIX O0BEKTaX
WIN Ha TepOapHBIX 00pa3iax
Mopdooruu JucTa.

PackpeiTie dhynkimit
BUJIOM3MEHEHHBIX JINCTHEB.
HccnenoBanue ¢ moMonibIo
CBETOBOI'0 MHUKPOCKOIIA BHYTPEHHETO
CTPOCHUS JIUCTA.

O3HaKkOMJIEHHE C MTUTMEHTaAMU

JIUCTA.

PackppiTe cynmiHOCTH CBETOBOM

¥ TEMHOBOM (a3 poTocuHTE3A.
OObsicHeHne 00pa30BaHMs Kpaxmania
B 3€JICHBIX JIUCTHSIX HA CBETY
(urypst FO. Cakca).

Y cTaHOBIIEHUE B3AaUMOCBSI3HU YCIOBUM
Y UHTEHCUBHOCTH Mpolecca
doTocuHTEe3a; BIUsIHUE (OTOCUHTE3A
Ha ypOXKaMu.

Onucanue KOCMUYECKOW pOIU
3€JIEHBIX PACTCHUH

(K. A. TumupsizeB).

UccnenoBanue u 00bICHEHHE
BEJIMYMHBI TPaHCIIUPALIUU

B 3aBHCHUMOCTH OT U3MEHEHHUS
(dakTOpoB cpenbl (Temneparypa,
BIIQYXKHOCTb, BETED).
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pacTeHHUSIMH (ITOICUET MY3bIPHKOB
KHUCJIOPO/Ia).

Jlabopamopnuvie u npakmuueckue
paoombul.

N3yuenne Mophoorum TucTa Ha JKUBBIX
00BEKTax WM TrepOapHbIX 00pa3liax.
Tunsr 1 GOpMyITBI TUCTOPACTIONOKCHHSL.
HUccnenoBanne aHaToOMHH JIMCTA

C TTOMOIIIbIO CBETOBOT'O MHUKPOCKOTIA.
N3yuenne meraMopdo30B JiucTa

YcTaHOBIECHUE B3aMMOCBSI3EH MCIKIAY

CTpOCHHEM U (PYHKUHUSAMU JHCTA

5.3

KopeHb 1 KOpHEBBIE
CUCTEMBI

Mopdonorus kopHs. Bunbl kopueii. Tursl
KOPHEBBIX CUCTEM.

AHatomus KOopHs. 30HbI KOpHs. KopHeBoi
yexJiK. CTpoeHre KOpHS Ha NONEPEYHOM
Cpe3e B 30HE BCACBIBAHUSA.

@yHKIMU KOPHS. 3aKpEIIEHUE PaCTEHUS

B cyOcTpate. BcacbiBaHue U mpoBeieHne
BOJbI 1 MUHEPAJIbHBIX BEIIECTB. 3anlacaHue
IIATATEJIbHBIX BEILECTB.

MuHepanbHOE TIUTaHUE PACTEHUM.
[Toctynnenue BOAbl 1 MUHEPAIBHBIX
BeniecTB. KopHeBoe naBiaeHue. DJIE€MEHThI
MUHEPaIbHOIO MUTAHUS (MaKpO-

Y MUKPOAJIEMEHTHI ). BeipainBanue
PaCTeHMI METONAMU TUAPOIIOHUKHI

u a3ponionuku. ObecreueHre yCaoBHit
JUISL IBIXaHUS KOPHSL.

HccnenoBanue Ha KUBBIX 00BEKTAX

WM Ha repOapHbIX 00pasiax

MOPGOJIOTUY KOPHS; BUAOU3MEHEHUS

KOPHEH.

O3HaKOMJICHHE C aHATOMHUYECKUM
CTPOEHHUEM KOPHS Ha TOTOBBIX
MUKponpenaparax.
HccaenoBaHue ¢ NOMOIIBIO
CBETOBOI'0 MUKPOCKOTIA CTPOCHUS
KOPHEBBIX BOJIOCKOB.

Onucanue npouecca NUTaHus

U JIbIXaHUS KOPHS.

OO0BscHenne HEOOXOIUMOCTH
BO3/yXa ISl pa3BUTHS KOPHEM.
Habmonenue u ananus nporecca
MOCTYTUICHUSI BOJIbI U3 MTOYBbI

B KOPE€Hb, HArHETAIOUIETO ICUCTBUS
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JIpixanue kopHs. CuHTE3 OMOJI0TUYECKU
aKTUBHBIX BellecTB. BeretaTuBHOe
pa3MHOkeHue. BuonzMeHneHus KopHeu
U uX QyHKIUH.

Jlemoncmpayus OTPACTAHUS IPUIATOYHBIX

KOpHEH Ha mpuMepe CMOPOAUHBI U JIPYTUX
PACTEHHI1; TOCTYIUICHUS BOJbI U3 TTOYBBI

B KOPEHb, HATHETAIOIIET0 JEHCTBUS KOPHS;
BUJIOM3MEHEHHBIX KOPHEH.
Jlabopamopnsie u npakmuueckue
pabomot.

N3yuenne Mophooruu KOpHs Ha KUBBIX
00BeKTax Wi repoapHbIX 00pasIax.
N3yueHne aHaTOMUYECKOTO CTPOCHUS
KOPHS Ha TOTOBBIX MUKpOIIpenaparax.
N3yuyeHue cTpoeHNs KOHYMKA KOPHS
IPOPOCTKA MIIEHUIIBI U IEPBUYHOTO
CTPOEHHUSI KOpHS upuca (WIn APyroro
pacTeHus).

N3yueHue cTpoeHNsI KOPHEBBIX BOJIOCKOB

C IOMOIIBI0 CBETOBOI'O MUKPOCKOIIA.
UccnenoBanue BIUsiHUS BO3yXa

Ha pa3BUTHE KOPHEM.

N3yuenue metamop}o30B KOpHS

KOpHSI.
HccnenoBanue BIUSIHUSA BO3yXa

Ha pa3BUTHE KOPHEW.

Hab6nronenue 3a nmpoieccom
BBIPAIIMBAHNS PACTEHUN HA PACTBOPE
MUHEpaIbHBIX COJIeH (METO/I
TUAPONIOHUKH).

BrisiBneHre u aHain3 Npu3HAKOB
HapyUICHUSI MUHEPAIBbHOTO MUTaHUS
y PaCTeHUI Ha OCHOBE BU3YaJbHOU
JTMArHOCTUKHU.

OObsiCHEHUE UCTIOIL30BAHUS
3€JICHBIX YJI0OpEHUl 1J1s1 pocTa

Y Pa3BUTHUS PACTCHUMU.

Y cTaHOBIIEHUE B3aUMOCBSI3EH MEXKTY
CTpOeHUEM U DYHKIUSAMU KOPHS

5.4

BereratuBHoe
Pa3MHOXKEHNUE
pacTeHH

BereratnBHOE pa3sMHOKEHNE LIBETKOBBIX
PaCTEHUI U €ro 3HAYECHHUE B €CTECTBEHHBIX
YCJIOBHUSIX U B CEJIbCKOXO35IMCTBEHHOMN

Oginasienue npueMaMu
BEr€TaTUBHOTO PA3MHOXKEHUS
pacTeHuil Ha IpUMeEPE KOMHATHBIX
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npakTuke. OCHOBHBIEC (POPMBI
BET€TAaTUBHOTO PA3MHOKEHUS: KOPHIMU,
JUCTHSIMU, HAI3EMHBIMH U MOJI3EMHBIMU
noderamu. PasMHOKeHNE TPUBUBKOM.
Pa6oter 1.B. Muuypuna. KionupoBanue
pacTeHnil. MUKpPOKIIOHAJIBHOE
pa3sMHOXKeHuE pacTeHnil. Knerounas
WHXEHEPUs KaK COBPEMEHHAsI TEXHOJIOTHSI
Pa3MHOXKEHUS PACTCHUM.

[Tousa. PaGoTsl B.B. /lokyuaeBa o nouse.
XapaktepucTtuka 1no4ssl. PaznooOpaszue
noyB. [Inogopoaue noussl. Y 100peHUs.
Hapymenus MuHepanbHOTO MUTaHUS
pacTeHnil. ATpOTEXHUYECKUE TPUEMBI
00paboTku noussl. [TonsTre o ceBooOoOpoTE
Y €r0 3HAYEHUH I BhIpAlUBaHUA
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYD.
Jlemoncmpayus crioco00B BETr€TaTUBHOTO
Pa3MHOXKEHUS Ha TPUMEPE KOMHATHBIX
pacTEHUM.

Jlabopamopnwle u npakmuueckue
pabomot.

N3ydenune MuTO3a B KOPELIKE JTyKA.
N3yueHne KU3HEHHBIX HUKIOB PaCTEHUN
Ha repOapHbIX o0pa3lax.

MeTtoabl MUKPOKJIOHAJIBHOTO Pa3MHOKEHHS
pacTeHui

pacTeHuil.

PackpeiTe cylmHOCTH TEPMUHOB
«KJIOHMPOBAaHUE PACTEHUI,
«MUKPOKIIOHAJIBHOE PA3MHOKEHHUE
PaCTEHHIN, KKJIETOUHASI UHKEHEPHUSD)
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5.5 | Knaccudukanus 3) OnnononbHbIe U JIBynonsHbie. CeMelicTBa | KnaccuduimpoBanue 0CHOBHBIX
BETKOBBIX LBETKOBBIX. JIBy0JIbHBIC: KpecTolBETHBIE, | KATErOPUM CUCTEMATUKU PACTCHUM.
Po3sornetnsbie, [TacneHoBble, [Ipumenenne OMOTOTHYECKUX
CnoxHo1BeTHbIE, MOTBUIBKOBBIE TEPMHUHOB U MOHSATUI: CUCTEMATHKa,
(bo6oBsie), 3oHTHYHBIE. OTHOIOJIBHBIE: apCTBO, OT/IEJI, KJIacC, CEMENCTBO,
3naku, AMapuUIMCOBBIE, JIMIeHHbIE. pon, BUA.
Opxuansie. OTIMYUTENbHBIE TPU3HAKH. BrisiBieHue CylIeCTBEHHBIX
DopMyIIbl U AUATPAMMBbI IIBETKOB. MIPHU3HAKOB PACTCHUM: OT/IeIa
JIukopactyniue u KyJIbTypHbIE [ToxpsiTocemennble (L{BeTkoBBIE),
MPEJICTABUTEN CEMENCTB, UX 3HAUCHUE kiaccoB (OHOIOJBHBIE,
B MIPUPOJIE U UCIIOTH30BAHUE YETIOBEKOM. JIBy10JIbHBIC) U CEMEICTB
Pacnpoctpanenue u 9K0JIOrus IBETKOBBIX. (Kpectousernsie, [1acineHoBbie
Jlabopamopnsle u npakmuyeckue u Jp.).
paoombul. Y cTaHOBIIEHUE B3aUMOCBSI3EH MEXKITY
N3ydenune oTAMYUTENbHBIX TPU3HAKOB 0COOCHHOCTSIMU CTPOCHUS
IIPEACTABUTEIIEN CEMENCTB NOKPBITOCEMEHHBIX PACTEHUM U UX
MOKPBITOCEMEHHBIX. CHCTEMaTHUYECKOU
Onpenenenue npeAcTaBUTEICH pa3IMUHbIX | TPUHALJICKHOCTBIO.
CEMENCTB C UCIIOJIb30BaHUEM Ilpakmuueckaa paboma
ONPEIEIUTENICH PACTCHUI «OrnpeneneHne CEMEUCTB U UX
WJIM OIIPEACTUTENIbHBIX KapTOUYEK OTJIMYUTEIbHBIX MPU3HAKOB
110 CXe€MaM, OTTMCAHUSIM
U U300paKeHUSIM.
HccnenoBanue BUI0BOM
MPUHAJICKHOCTH MTOKPHITOCEMEHHBIX
pacTeHut (OnpeIeTUTENb PACTEHUN )»
Hrtoro yacos mo teme 25
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6. DxoJiorust pacrenuii. Pactenusi B npupoaHbIX coo01ecTBaX

6.1 | Oxonorus pacTeHUH.
Pactenusa

B ITPUPOTHBIX
CcOo00IIIeECTBAX

7

Pacrenus u cpena oOuTanusl.
Dkonorudeckue Gpaktopsl. Pacrenus

Y YCIIOBHS HEXKMBOM MIPUPOJIBI: CBET,
TeMIlepaTypa, BIaXKHOCTh, MUHEPAJIbHBIN
COCTaB MOYBbI. DKOJIOTUMYECKHUE TPYMIIBI
pacteHuid. PacTeHus u ycioBHs KUBON
MPUPOJIBL: MIPSAMOE U KOCBEHHOE
BO3JICMICTBE OPTAHU3MOB Ha PACTEHUSI.
B3anmocBs3u pacTeHuit Mex 1y co00i

U C APYTUMHU OpPTaHU3MaMH.

3HaueHUE MOYBEHHBIX OPTaHU3MOB

JUIsl MATaHUS pacTenuil. Puzocdepa.
bakrepuanbhble KiTyOeHbKH. MuKopH3a
(9H10- ¥ PKTOMHUKOPU3a). 3eJICHBIC
yIOOpEeHHUS.

PactutensHoe cooOiectBo (putorieHO3).
buornenos. Oxocucrema. buopaznoobdpasue.
BuoBoii coctaB pacTUTEILHBIX COOOIIECTB,
JIOMUHUPYIOIINE B HUX BUJIbI PACTCHUIA.
Pacnpenenenrie BUOB B paCTUTEIIbHBIX
cooOmectBax. SpycHocTh. PacTurenbHbie
coo01ecTBa: jieca, ayra, 00J10Ta, TyHAPHI,
nycThiHU. [IprcTIOCO0IEHHOCTh pacTeHMi
K cpeie 1 MecTam obutanusi. CmeHa
PaCTUTENBHBIX COOOIIeCTB. PacTuTenbHOCTH
(pactuTenbHbBIN MOKPOB). Diopa.

PackppiTie MOHATHI «3KOJIOTUYECKUE
(akTOpbI», «IKOJTOTHUECKUE TPYTIIIbI
pacTeHui», «(pUTOLIEHO3Y,
«OHOLEHO03», «IKOCUCTEMAY.
O0ocHOBaHKE NPOLIECCA PA3BUTHS
PacTUTENBHOTO MHpa Ha 3eMIIE.
BrisiBnenue npumepon
BO3HUKHOBEHUS ITPUCIIOCOOIEHHOCTH
pacTeHul K cpeie OOMTaHusl.
OOBsicHEHHE B3aUMOCBS3H
OpPraHU3MOB
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B3aumMocss3b oprannzmoB. MHbekimonnbie
00J1e3HU pacTEeHUI U UX BO3OYAUTEIH.
Bupychsie (Mo3an4Has 60Jie3Hb Tabaka,
MECTPOJICTIECTHOCTD TIONIbIIAHA U APYTHE),
rpuOKOBbIE (p’KaBUKMHA, MyYHHUCTAs poca)

U OaKkTepualibHbIe (MOKpasi THHJIb )
3a0oneBaHus pacTeHuil. IMMyHHTET

y pacteHui. [ IpyanrHbl pacnpocTpaHeHus
MH(EKIMOHHBIX 00JIE3HEH PACTCHUM.
[TpuHIUIIBE TPOYUIIAKTUKY U JICUSHUS
MH(EKIMOHHBIX O0JIE3HEN pacTeHUI

B IIPAKTUKE PACTCHUEBOJICTBA.

IKcKypcuu unu 6u0eoIKCKypCcuu.
N3yueHnne BUAOBOro cocTaBa

U 3KOJIOTUYECKOTO COCTOSIHUS OJTHOTO

U3 PaCTUTETBHBIX COOOIIECTB PETHOHA.
Jlabopamopnsie u npakmuueckue
pabomot.

N3yuenune ocoOeHHOCTEN CTPOCHUS
pacTeHUM pa3InYHBIX SKOJIOTUUECKHUX TPYIII

Hroro yacoB o teme

7

7. PacTuTe/IbHBII MHUP U 1eITeIbHOCTD YeJI0BEeKa

7.1

PacturenbHbIi MUp
U JICATEIBbHOCTD
YEeJI0BEKa

3

PazButne pacturensHoro mupa. JKnu3Hb
pacteHuu B Bojie. [lepBrie Ha3eMHbIE
pactenusi. OCBOEHUE PACTEHUSIMU CYIIU.
OTanbl pa3BUTHS HA3EMHBIX PACTEHUIN
OCHOBHBIX CUCTEMAaTUYECKUX TPYIIIL.

Onucanue EHTPOB MHOT000pa3usi 1
MIPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHuil.

PackppiTre NOHATHI: 3eMIIEICIIHE;
KYJbTYPHBIE€ PACTEHUSI,
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Punnodute! — nepBeic HA3eMHBIE
cocyaucteie pacteHus. [losgBieHne TkaHen
1 opraHoB. Posib 1peBHUX
ManOPOTHUKOBUJHBIX. Y CIOKHEHUE
PaCTUTENBHOTO MHAPA B ITPOLIECCE IBOITFOLIUN.
[Taneo6oTanuka. Mickomaempie OCTaTKH
pactenuii. Okamenenoctu. OTnevyaTku.
«OKuBbI€ HCKOIIaeMbIe» Cpen
COBPEMEHHBIX PACTCHUM.

KynbTypHbIE pacTeHus u ux
npoucxoxenue. LlenTpsl MHOrooOpasus
Y IPOUCXO0XKICHUS KYJbTYPHBIX PACTEHUN
(mo H.W. BaBuiioBy). KynbeTypa
3emiienienvsi. KynbTypHbIE pacTeHus
CEJIbCKOXO3SIMCTBEHHBIX YTOJWI: OBOIIIHBIE,
IJIOAOBO-STOAHBIE, TTOJIEBBIE.
[IpencraBienus o ceneKuuu

U OMOTEXHOJIOTUH. METO/Ibl BHIBEICHUS
HOBBIX COPTOB pacTeHU. BO3HUKHOBEHUE
KOHTPACTHBIX MTPU3HAKOB Y PACTCHUI
oJHOTO BUJa. ICKyCCTBEHHBIN OTOOD.
HacnenctBeHHOCTB, ”3MEHYNUBOCTD.
Co31anne HOBBIX POI0BOJILCTBEHHBIX
KyJbTyp. [Ipo10BOSILCTBEHHASA
0e3omacHOCTh. baHKM ceMsH.

Pacrenus ropona, 0cOOEHHOCTH TOPOJICKOM
¢bopbl. 3aHOCHBIC U A0OPUTEHHBIE BUJIBI.

UCKYCCTBEHHBII 0TOOD,
HACJIEICTBEHHOCTh, ”3MEHYUBOCTb.
KnaccudunupoBanue KyabTypHBIX
PACTEHUH 0 XO3AMCTBEHHOMY
PU3HAKY.

OnucaHnre METO0B BBIBEICHUS
HOBBIX COPTOB KYJIbTYPHBIX
pacTeHuil.

PackpeiTue npencraBinenui

O CEJICKIIMU B OMOTEXHOJIOTHH, UX
POJIM B CO3[JaHUU HOBBIX
IIPOJIOBOJIbCTBEHHBIX KYJIBTYD;
IPOJOBOJILCTBEHHOW O€3011aCHOCTH;
OaHKax ceMsiH; KpUOKOHCEPBAIUH.
UccnenoBanue
CEJIbCKOXO03SIMCTBEHHBIX PACTEHUN
PErMOHa; COPHBIX PACTEHUI PErHOHA.
BrisiBnenue uept
MPUCTIOCOOJICHHOCTH AUKOPACTYIITUX
pacTEHUM K KU3HHU B SKOCHCTEME
ropoja.

O6ocHOBaHKE MEp OXpaHbl PACTEHU.
Onucanue COBpEMEHHBIX
AKOJIOTUYECKUX TPOOIIEM

B COXPAaHEHHH PACTUTEIILHOIO MUPA
3emun.

OOBbscHEeHnE pOJI U 3HAYCHUS
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CuHaHTpOMNHBIE, COPHBIE PACTCHUSI.
Nutponyuentsl. [lapku, neconapku,
CKBEpbI, 00TAHUYECKHE CAJIbI, ICHAPAPHUH.
O3zenenenue. KomHaTHbIE pacTeHus,
LIBETOBOJICTBO.

[TocnencTBus NESTENBHOCTH YEIOBEKA

B 3KocucTtemax. OxpaHa paCTUTEILHOTO
Mupa. BoccTtaHoBieHHE YMCIEHHOCTH
penkux BUAOB pacteHuit. Oco6o
OXpaHsieMbI€ IPUPOHBIE TEPPUTOPUU
(manee — OOIIT): 3ammoBeTHUKH, 3aKa3HUKH,
HallMOHAJIbHBIE NTAPKU, OMOC(epHbIE
3anoBegHUKU. OXpaHa pacteHuil. Pactenus
Kpacuou kauru Poccuiickon denepanuu.
IKCKypcuu uau 6U0e0IKCKypcuu.
PazBuTHe pacTuTEeIbHOrO MHUpa Ha 3eMIie
(3KCKypcHsl B TAJICOHTOJIOTMYECKHIA

WJIU KpaeBeAUYCCKUM My3eit).
Jlabopamopnsie u npakmuueckue
pabomot.

N3yuyenue cenbCKOX03IMCTBEHHBIX
pacTeHU CBOEr0 PETHOHA.

N3yuenue copToBBIX 0COOEHHOCTEN

KyJIbTYPHBIX PACTEHUMN B KU3HU
YeJioBeKa

KYJIbTYPHBIX paCTCHUMN
HToro 4acos 1o TeMe 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KJIACC

Ne
/11

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeaMera

KomnuectBO
4acoB

[IporpamMmmHOE conepranne

OCHOBHBIE BUIBI AEITEILHOCTH
oOy4Jaronuxcs

1. I'puObI 1 rpUOONIOIO0HBIE OPTAHU3MbI

1.1

['pudbI
rpubonoa00oHbIC
OpPTraHU3MBI

6

Muxkonorus — Hayka o Tpubax. OOras
XapaKTepUCTHKa rpUOOB.
Mopdonorudeckue 0COOCHHOCTH
BEreTaTUBHOTIO Tena. [ udpl, MULenui.
Oco0eHHOCTH CTPOCHHUS KIIETOK TPHOOB.
CX0JICTBO M pa3inyusi C PaCTEHUSIMU

U J)KUBOTHBIMU. [IuTanue rpubos
(cMMOMOHTBI, canpoTpoQbl, MAPA3UTHI).

Pa3mHuoxxenue rpu6oB. IlnecHeBbie rpuohI.

CbenoOHbIE U STOBUTHIE TPUOHI.
3uromuiietsl. OCHOBHBIE YEPThI
OpraHu3alMy Ha IPUMEPE MYKOpA.

Ponb B ipupoie 1 )KU3HU YEIOBEKA.
ACKOMHUIIETBI UM CyMYaThie TPUOBI.
Oco0eHHOCTH CTPOEHUS

Y KU3HENIEATEbHOCTH, PACIPOCTPAHEHUE
U SKoJiornyeckoe 3Hauenue. CTpoeHue Ha
npuMepe nenunuia. OTHOKIETOYHbIE
ACKOMULIETHI — OpoAckH. Vcnonp3oBanue
JIPOXCOKEHN TpU BbITIEUKe XJyela.
[TapazuTuueckue npeacTaBUTENN

BrisiBiieH1e XapaKTepHBIX MPU3HAKOB
CTPOCHHUS U KUZHEAESITEIbHOCTU
rpudoB.

Hccnenosanue ctpoeHus
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
rpuOOB; Ipoliecca pa3MHOKEHUS
IPOACKEN; CTPOSHUS IUIOI0BBIX Tell
[UIATIOYHBIX TPUOOB.

OObsicHEHUE CXOCTB U Pa3NHUnl
rpuOOB C PACTCHUSIMU U KUBOTHBIMH.
Onucanre MHOTooOpa3us
3UTOMMIIETOB, ACKOMUIIETOB,
JUIIAMHUKOB, 03U TMOMUIIETOB

Ha IPUMEPax TUITUIHBIX
MIPEJICTAaBUTEIEH.

BrisiBnenne ocoOeHHOCTEN CTPOCHHUS
M KU3HEHHBIX ITUKJIOB TICEBIOTPHOOB.
Hccnenosanue crpoeHus

Y )KU3HEHHOTO ITUKJIa BO30OYAUTENS
dburodropo3za kapTodens
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ACKOMMUIIETOB (BO30YIUTENN CIIOPHIHBH,
MapiIv, My4HUCTOU POCHI U IPYTHE) U BPEI,
HAHOCUMBI MU CEIIbCKOMY XO35ICTBY.
bazuanomurieTsl. O0Ias XapaKTEPUCTHKA,
O0COOEHHOCTH CTPOEHUS U PA3MHOKECHHS

Ha MpUMepe MUISTIOYHBIX TPUOOB. 3HAUCHHE
rpuOOB B MIPUPOJIE U B )KU3HU YEIIOBEKA.
CbenoOHbIC U SITOBUTHIC TPUOBI.
[Tapazutnueckue npeICTaBUTENN
0a3uIMOMUIIETOB (TOJIOBHEBHIE,
pKaBUUHHbBIC, HEKOTOPHIEC TPYTOBBIE).
Mukopu3a 1 ee 3HaUEHUE.
['pubononobubIe opranu3mbl. OCOOEHHOCTH
CTpo€eHUs KJIETOK. OOMUIETHI.
[Tapa3uTnueckue npeacTaBuTeNn
OOMMUIIETOB Ha IpuMepe PUTodTOPHI.
OO6m1ast xapakTepucTHKa
JUXEHU3UPOBAHHBIX TPUOOB (JTUIIANHHUKY).
OcobenHoct MOPQOJIOTUH U
AHAaTOMHUYECKOTO CTPOCHUS JTUIIAHUKOB,
MUTaHUE U pa3MHOXKeHHe. MHOTO0Opasue
Y DKOJIOTUYECKHUE TPYIIIHI JTUIIAiHUKOB.
3HavYeHUe JIUIIAHUKOB B PUPOJIC

Y XO35IUCTBEHHOM JIEATEIbHOCTH YEIOBEKA.
NuaukaTopHas posib TUIIAWHUKOB.
JIMImaHUKN — NTMOHEPHI IPUPOIHBIX
COOOIIIECTB.
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Ponb rpuboB B KpyroBOpOTE BEILIECTB

B 3KocucTeMe. Poib rpuboB

B ITOYBOOOPA30BAaHUU U 00ECIICUEHU U
IJI0JIOPOUs TOUBBL. bosie3HEeTBOpHbIE
(mapasutnyeckue) rpuosl. Muko3sl. Mepsl
npO(PUIAKTUKHA MUKO30B.
Jlabopamopnsie u npakmuueckue
pabomot.

N3yuenue ocoOEHHOCTEN CTPOCHUS
IJIOJTOBBIX TEJI NUISIIOYHBIX TPUOOB

Ha MUKPOCKONMYECKHX Mpernaparax

U MYyJISIKaXx.

N3yuenue cTpoeHust I€CHEBBIX TPUOOB:
MyKOpa ¥ NIEHULINILIA.

N3yuenune BiusHYS BHEITHUX (DaKTOPOB
Ha IPOLECC PA3MHOKEHUS APOAOKEH.
N3yuyeHune cTpoeHus ¥ AKU3HEHHOTO [IUKJIa
¢dbuTOohTOPHI HAa )KUBOM U TepOAPHOM
MaTepuale.

N3yuenune cTpoeHus TUIIAMHUKOB

(Ha repbapHBIX 00pa3iax)

HToro yacosB 1o Teme

2. ZKuBOTHBIE

2.1

300710THs — HAyKa
0 KUBOTHBIX

OO6mue u crienranbHbIE pa3iebl 300JI0TUH.

Kpatkas uctopust pa3BuTHs 300J0TUH.
OO01ue u crienuanbHbIe METOIbI U3YYECHHUS
KUBOTHBIX. CBSI3b 300JI0TMH C APYTUMU

O3HakomIIeHHE C 00bEKTaMU
W3YUYEHHUSI 300JI0TUH, €€ Pa3ICIIAMHU.
PackppiTe TEPMUHOB M ITOHATHM
300JI0TMH: TeJIbBMUHTOJIOT U,
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Y HayKaMu, MEJIULIIMHON U CEJIbCKUM
X03MCTBOM. 3HAYEHUE 300JI0TMUECKUX
3HaHUMU 115 yenoseka. [Ipodeccun
YEJIOBEKA, CBSI3AHHBIE C 300JIOTHUEM.
Jlemoncmpayus NOPTPETOB YUEHBIX,
H300paXeHU, MOJIeIeH KUBOTHBIX,
MYJISIKH )KUBOTHBIX, BIQXKHBIX MPEMapaToB
U JIpYyroe.

Jlabopamopnule u npakmuuecxkue
pabomot.

CocrapieHue peKoMeHalui mo coopy
300JIOTUYECKUX KOJUICKIIHM.

Cocrapnenue onucanui npogeccui,
CBSI3aHHBIX C 300JI0TUEN.

OO6mu1as opranu3anys )XMBOTHOTO OpraHru3Ma

SHTOMOJIOT U, UXTUOJIOT S,
OPHUTOJIOTHS | JIp.

Y cTaHOBIICHUE B3AUMOCBSI3U

C IpYTMMH HayKamu.

[TpumeneHnre 6GMOTOTHICCKIX
TEPMUHOB U MOHATUNA: 300J10THS,
9KOJIOTHSI, STOJIOTHS KUBOTHBIX,
1aJI€0300JI0THS U JIP.

PackpsiTre ponu 3HaHUN

0 YKUBOTHBIX JIJIS YCIIOBEKA.
[IposiBneHue nnTepeca

K mpodeccusm, CBSI3aHHbIM

C U3YYCHHUEM >KHBOTHBIX
(onucanue rpodeccuii).
O3HaKOMJICHHUE C OOIIIMMH

¥ CIIEIIUATIEHBIMH 300JIOTHYECKUMU
METO/IAMH UCCIICIOBAHUSI.
[IpoBenenue HaOMOACHUI

C )KUBOTHBIMH: OTTUCAHUE 1IETIEH,
BBIJIBUKEHUE TUIIOTE3
(MpeanosioKeHuil ), mosydeHue
HOBBIX (DaKTOB.

Onucanve ¥ UHTEPIPETALUS JAHHBIX
C LIEJILI0O 0OOCHOBAHUS BLIBOJIOB.
Ognazienre npuemMamMu paboThI

¢ buonoruueckor HHPopMaIueil u ee
npeoOpa3oBaHKe
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2.2 | OcobenHocTn
CTPOCHMUS ) KUBOTHOMN
KJIETKU

MHOroKIeTOYHOCTh. TKaHHU )KUBOTHOTO
opranusma. Ctpoenue U QyHKIUU TKaHEH
KUBOTHOTO Opranu3Ma. Oprassl U CUCTEMBI
OPTraHOB KXMUBOTHOTO oprann3ma. @opma
TeJIa )KUBOTHOT'O, CHAMMETPHUS TENA,
pasMepsl Tela.

Jlabopamopnvle u npakmuuecxkue
pabomot.

Hccnenosanue KIETOK 104 MUKPOCKOIIOM
Ha BPEMEHHBIX MUKpOIpenaparax.
CpaBHEHUE pACTUTEIBHON U )KUBOTHOU
KJIETOK.

N3yueHne TkaHeN ) KUBOTHBIX

NccnegoBanue XMMHUYECKOTO
COCTaBa OpraHu3ma.
BrisiBiieHne cyniecTBEHHBIX
MPU3HAKOB )KMBOTHOM KJIETKHU.
OmnpeneneHre 1Mo BHELITHEMY
BUY (M300pakeHUAM

Y CXE€MaM) OpTraHOUI0B )KUBOTHOM
KJICTKH.

Onucanue ctpoeHust

U KU3BHEEATEIbHOCTH
KUBOTHOU KJIETKH.
Hccnenosanue mog MUKpOCKOIIOM
YKUBOTHBIX TKAHEH.

Y cTaHOBIIEHUE B3aUMOCBSI3EU
MEXKy OCOOCHHOCTSIMU
CTpOeHUS U QYHKIHSIMU
TKaHEH.

VYcraHoBieHUe B3aUMOCBsI3El
OpPraHoOB U CUCTEM OpPraHOB
KUBOTHOT'O OpraHu3Ma.
CpaBHeHHE CTPOEHHUS OPTAHOB

U CUCTEM OPTaHOB KUBOTHBIX.
OOBsICHEHHUE TTPOIIECCOB
KU3ZHEICSITEIIbHOCTH KUBOTHBIX.
O3HaKkOMJIEHHE C YPOBHSIMU
OpraHu3aluu )KU3HU

HToro yacoB nmo teme
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3. CTpoeHue U KU3HEAESATEIbHOCTh ;)KHBOTHOT'0 OPraHu3Ma
Opranu3sMeHHbI YPOBEHb OPTraHU3ALMHU KU3HU

3.1

IIutanue
Y JKMBOTHBIX

3

Ilumanue y scugomuvix. JTaIbl IUTAHUSL
y )KMBOTHBIX. THUMBI MUTAHUS. DHIOLUUTO3
U HK301uTO3. KileTouHo€e 1 mosiocTHOE
nuiieBapenue. [Ipoucxoxaenue
MHIIEBAPUTETBHON CHCTEMBI. DBOJIOIHUA
IULLIEBAPUTEIILHOM cucTEMBL. Pa3nienenue
MHIIEBAPUTEITBHON CUCTEMBI HA OT/IEIIBI.
Oco0EeHHOCTH MUTAHUS PACTUTEIbHOS THBIX
KUBOTHBIX. OCOOCHHOCTHU TTUTAHUS
XUILHBIX )KAUBOTHBIX.

Jlabopamopnvie u npakmuueckue
pabomot.

N3ydyeHnne nutaHus MpOCTEUIIETO

O] MUKPOCKOTIOM Ha BPEMEHHBIX
MHUKpoIpenaparax.

N3yuyeHne nutaHus OTAEIbHBIX
NIPEACTABUTEINIENW PA3IMYHBIX TPy
YKUBOTHBIX

3.2

Tpauncnopt
Y dKUBOTHBIX

TpaHcnopT y )KMBOTHBIX. TpaHCIiopT

y cTpekaromux u ryook. Ilonoctu tena

y KUBOTHBIX. [Ipoucxoxnenue u crpoeHue
IIEPBUYHOM M10JIOCTH. Pa3BuTHe BTOPUYHOU
(LIe7IOMHUYECKOM) TTOJIOCTH. DBOJIOIUSA
IIOJIOCTEN TeJIa Y KUBOTHBIX. DyHKIIMU
IIEPBUYHON U BTOPUYHOU ITOJIOCTH TeJA.

[IpumeHeHne OMOIOrMYeCKuX
TEPMHHOB M IIOHATUI: OMOpa,
JBH>KCHUE, TUTAHUE, MTUILIEBApPEHUE,
JIbIXaHUE, BBIJICTICHHUE, Pa3MHOKEHHUE,
pOCT, pa3BUTHE, Pa3Ipa>kMMOCTh,
MOBEJICHUE U JIP.

Onncanue cTpoeHus

Y )KU3HEIEATEIbHOCTH JKUBOTHOTO
OpraHu3Ma: OIopa U JBUKEHUE,
NUTaHUE U TUIIEBapEeHHE, IbIXaHUE
Y TPAHCIIOPT BELIECTB, BBIJICICHUE,
peryisinus U NoBeACHHE,
Pa3MHOXEHUE, POCT U Pa3BUTHE.
OObsicHEHUE TPOIECCOB
KU3HEJCATEIIbHOCTH KUBOTHBIX.
OO6cyxkaeHue NpUIuHHO-
CJIEJCTBEHHBIX CBS3EH MEXKIY
CTPOEHUEM H )KU3HEACSATENBHOCTHIO,
CTPOEHHUEM U Cpeioi OOUTaHUS
JKWBOTHBIX.

HaOmronenus 3a nporeccamu
YKU3HEIEATEIIbHOCTH )KUBOTHBIX:
JBI)KCHUEM, TTUTAHUEM, JIBIXaHUEM,
MOBEJECHUEM, POCTOM U Pa3BUTHEM —
Ha IPUMEPE OJHOKIETOYHBIX
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[IprunHBI BO3HUKHOBEHUS TPAHCIIOPTHON
cucteMbl. DopMUpPOBaHNE KPOBEHOCHOM
cucteMbl. DyHKITMHU KPOBEHOCHOMN CUCTEMBI.
3aMKHYTbhIC U HE3aMKHYThI€ KPOBEHOCHBIE
cucteMbl. CBs3b THIIAa KPOBEHOCHOM
CHUCTEMBI CO CTPOEHUEM TOJIOCTH TeJa.
KpoBooGpamenue. Cepaiie. DBoOIuS
KPOBEHOCHOM CUCTEMBI Y O3BOHOYHBIX
KUBOTHBIX

3.3

JlpIxanue
Y JKUBOTHBIX

JIpixanue y xKuBOTHBIX. Vcionb30Banue
KHUCIIOpOoa >KUBOTHBIMU. J(uddy3us.
JIpIXaHue MOBEPXHOCTHIO Tena. J{pIxaHue

y ABYXCIIOWHBIX )KUBOTHBIX. DOpMUpOBAHUE
JbIXaTEIbHBIX OPraHoB. /[pIxaHne B BOJIHOM
cpene. XKaoOpel. JIpixaHue B Ha3eMHOM
cpene. Jlpixanue mpu NOMOIIM TPAXEH.
Jlerkue. IBOJIIOLINS IbIXATEJILHON CUCTEMBbI
y MTO3BOHOYHBIX )KMBOTHBIX

34

Brigenenue
Y JKUBOTHBIX

Brinenenue y xkuBoTHBIX. OcMoOC.
OcmoTuueckoe gapienue. CTpoeHue
BBIICIIUTEILHON CUCTEMBI Y )KUBOTHBIX.
DBOJIONHSI BBIICTUTEIIHHOM CHUCTEMBI

y )KHBOTHBIX. BBIICIUTEIbHAS CHCTEMA
HeQPUANATHHOTO THUIIA.
[TporonedpuauanbHas BEIACIUTEIbHAS
cucteMa. MetanehpuaraibHast
BEIICNIUTENbHAS cucTeMa. CBsI3b CTPOCHUS
BBIICIIUTEIILHON CUCTEMBI C TUTIOM TTOJIOCTH

¥ MHOTOKJICTOYHBIX JKUBOTHBIX
(nady30pun-Tydenbku, 1adhHUH,
JIOKJIEBOT0 YEPBS, MyPaBbsl, pbIO,
BOPOHBI U JIp.).

HccnenoBanue noBeACHUS KUBOTHBIX
(oc, muen, MypaBbEB, PbIO, MTHII,
MJICKOTTMTAIOIIIHX )

1 pOopMyJIMPOBaHKE BHIBOJIOB

0 BPOXXICHHBIM M TPHOOPETEHHOM
MOBE/ICHUU.

OO0cyx1eHue pa3BUTHS TOJTOBHOTO
MO3Tra T03BOHOYHBIX KUBOTHBIX

Y BOBHUKHOBEHUS HHCTUHKTOB
3a00TbI O TOTOMCTBE.

N3yuenue cTpoeHus stifia v pa3BUTHUS
3apobIIIa KypHIIbI.

Onucanre OCHOBHBIX 9TAIOB
OHTOTEHE3A.

PackpsiTie MexaHu3Ma
CaMOBOCITPOU3BEHUS KJIETOK,
CYIIIHOCTH MUTO3a U MEHO03a
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TCJlAa. BBII[GJII/ITGJ'IBHBIG CHUCTCMBI aKTUBHOI'O
tuna. MaienurueBbie COCYyIbI. 9BOJ’HOHI/ISI
ITOYCK Yy ITO3BOHOYHBIX ) KUBOTHBIX

3.5

Onopa u ABMKEHUE Y
AKUBOTHBIX

Onopa u ABMKEHUE y KUBOTHBIX. Opranbl
JIBWXEHHUS y KIETKU. [ mapocraTuaeckuit
ckenet. HapyxHbiil ckenet. BHyTpeHHUN
ckener. DopMHUpPOBaHUE PBIYAKHBIX
KOHEUHOCTEM, MPABUIIO pblyara. DBOJIIOIUS
OTNIOPHO-/IBUTATEIILHON CHCTEMBI

y O3BOHOYHBIX KMBOTHBIX. CTpOeHHE
™Mbl /JBuxenue B Boae. [lnaBanue.
Brrtankusaromas cuna. [InaBaTenbHbie
Iy3bIpU. JIBU2KEHNE B HA36MHO-BO31yILLIHOM
cpene. [Toner. [lonbemHuas cuna.
Paznuunbie THIBI OJIETA

3.6

Perymsamus
JKU3HEIEATEIbHOCTH
Y dKUBOTHBIX

Perynsauus ;ku3HeaesTeIbHOCTH

y )KUBOTHbIX. HepBHas 1 rymopasbHas
perynsnus. OcoOEHHOCTH HEPBHOMU
perymsiiuu. Juddy3Has HepBHas cucTema.
Ianrmuu. Lentpansuas u nepudepuyueckas
HepBHas cucrema. [ledanuzanms.
DBOIIOLMS HEPBHOM CUCTEMBI

y IO3BOHOYHBIX KUBOTHBIX. [ OpMOHaNbHas
perymsnus. OcoOeHHOCTH TOPMOHAIBEHON
perymnsauuu. IIpumeps! HepBHOM

Y TOPMOHAJIbHOM PETYIIALNUNA

Hroro 4yacoB o teme

18
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4. PazHooOpa3ue »KUBOTHBIX

4.1 | JIByxcnoitHbie Tun Crpekaroniue, BrrsiBnenne xapakTepHbIX
Y TPEXCIIOMHBIE i Kumreynonosnoctaeie. OcoOeHHOCTH MIPU3HAKOB, CTPEKAIOIINX:
YKUBOTHBIE U UX KJIETOYHOW OpraHU3alyu. DTUACPMHUC CIIOCOOHOCTH K pereHepalnu,
OCOOEHHOCTH. u ractpogepmuc. CTpekaTenbHbIe KIETKH. NIOSIBJICHHE HEPBHOM CETU
JIByXCnoiHbIE JKW3HEHHBIN LIUKJ CTPEKAOIIUX. U B CBSI3U C OTUM pe(IeKTOPHOTO
YKUBOTHBIE ®opmupoBaHue MeAy3bl. JKU3HEHHBIN [IUKII | HOBEACHUS U JIp.
CIU(POUIHBIX U TUAPOUIHBIX MEY3. ¥YcraHaBIMBaHUE B3aUMOCBSI3H
Kopayst. MEX1y OCOOCHHOCTSIMU CTPOEHUS
Jlabopamopnvle u npakmuueckue KJIETOK TEJIa CTPEKAOIINX U UX
paoomeul. GYHKIMSIMU.
W3ydenne cTpoeHus v )KU3HeneATeIbHOCTH | PackpeiThe posn 6ecnosioro
TUJIPBIL. Y TI0JIOBOT'O Pa3MHOKEHUS B )KU3HU
N3ydenne XuMHIECKOro COCTaBa CKeyeTa CTPEKAOIIHNX.
KOJIOHHAJIBHBIX KOPAJJIOBBIX ITOJIUIIOB OObsicHEHNE 3HAUEHHSI CTPEKAIOILIUX
B IIPUPOJE U )KU3HU YEJIOBEKA.
Uccnenosanue crpoenus,
NEepeIBKEHUS U MIUTAHUSI TP
4.2 | TpexcioiHble dopmupOBaHUE MOJIOCTH TEJIA. BrisiBneHne XxapakTepHBIX IPU3HAKOB
YKUBOTHBIE Oco0eHHOCTH U PYHKIIUW BTOPUYHOU TPEXCIONHBIX )KUBOTHBIX.

10JI0CTH Tenia. OpraHbl BbIACICHUS:
pOTOHEDPUANH U METaHEPPUIUU.
OOt TUTaH CTPOEHUS TPEXCIOMHOTO
®KUBOTHOTO. OCOOEHHOCTH OpTaHU3aIuN
TPEXCIIOMHBIX )KUBOTHBIX. bunarepanbHas
(IBYCTOPOHHSISI) CUMMETPHUSI.
[lepBUYHOPOTHIEC JKUBOTHBIE.

HccnenoBanue npu3HakoB
IPUCIOCOOJIEHHOCTH K CpeJie
00OHMTaHUS TPEXCIONHBIX )KHBOTHBIX,
apryMEHTHUPOBAHKE 3HAUCHUS
IPUCTIOCOOICHHOCTH
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TpoxodopHbie )kuBOTHBIE. JIMHSIONTIE
KUBOTHBIE. BTOPHYHOPOTHIE )KUBOTHBIE

4.3 | Tun Ilmockue yepBu Oco0eHHOCTH OpraHU3AIMH ITIOCKUX BrisiBneHre XxapakTepHbIX MPU3HAKOB
YepBer Ha PUMEPE MOJIOYHOW IUIAHAPUH. IIJIOCKUX YEPBEU.
Crpoenue MoKpOBOB U KOKHO-MYCKYJIBHOIO | OmnpeeneHne o BHEITHEMY BUTY,
Meiika. [Tapenxuma. Ctpoenue CXEMaM U ONHUCAHUSIM
MUILIEBAPUTEIIBHOM, BIICITUTEIbHON MPEACTABUTEIIEH TUIOCKUX YEPBEU.
u HepBHOU cucteM. [IpucnocobneHue HccnenoBanue nmpusHakoB
IJIOCKUX YEpBEU K mapa3uTu3My. IPUCIOCOOJICHHOCTH K Cpesie
Cocanpmuku. JKu3HEHHbBIN TUKIT 0o0UTaHUS TTOCKUX YE€PBEH,
MEYEHOYHOTO cocalblliuKa. JIeHTOUHbIE apryMEHTUPOBaHUE 3HAYCHUS
yepBH. JKU3HEHHBIN UK ITUPOKOTO MPUCTIOCOOTICHHOCTH.
JIeHTeNa ¥ ObIYbero (CBUHOTO) IIETIHSL. AHaJIN3 U OLICHUBAHKE BIUSIHUS
Jpyrue npencTaBuTe U Mapa3suTUYECKUX (hakTOpOB pHCKa Ha 3I0POBbLE
wiockux yepsedt. [Ipodunakruka YeJIOBEKA, MPEeAYIPEKICHUE
3a00JIeBaHUH, BBI3BIBAEMBIX JIOCKUMU 3apakeHUs TJIOCKUMH YE€PBSIMU
YEPBSIMHU.
Jlabopamopnuvie u npakmuueckue
pabomot.
N3ydenue Ku3HeAEATEIbHOCTH, BHEITHETO
¥ BHYTPEHHETO CTPOEHUS TPECHOBOHBIX
IJIOCKUX YEPBEH.
N3ydenue cTpoeHust Mapa3uTHUYECKUX
MJIOCKUX YEpPBEU Ha BJIayKHBIX MpernapaTax

4.4 | Tun Kpyrasie yepBu OcoOeHHOCTH OpraHu3aIluu KPYIJIbIX BrisiBneHre XxapakTepHbIX MPU3HAKOB

yepBeil. CTpoeHue KPYIJIbIX YepBen
HA IPUMEPE YETOBEUECKON ACKAPUIBL.

KPYIJIBIX YEPBEN.
Onpenenenue o BHEIIHEMY BUY,
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[ToxpoBBI M KOKHO-MYCKYJIBHBIN MEIIOK
HematoJ. JIunbka. CtpoeHue

U GYHKIMOHUPOBAHUE CUCTEM OPTaHOB
HeMaTo. JKU3HEHHBIN ITUKIT YeI0BEUeCKOU
acKapubl.

Jlabopamopnvie u npakmuueckue
pabomot.

W3ydenne cTpoeHus YeI0BEUECKOM
(CBUHOI1) acKapu/Ibl

CXeMaM 1 OITUCaHUSIM
IIPEACTABUTENIEU KPYTIIBIX YEPBEU.
HccnenoBanue Npu3HakoB
IPUCTIOCOOJIEHHOCTH K Cpesie
oOuTaHUs Y KPYIJIBIX YEPBEH,
apryMEeHTHPOBAHHUE 3HAYCHUS
IPUCIIOCOOTIEHHOCTH.

AHanus u OlleHUBaHUE BIIUSHUSA
(akTOpOB pUCKa Ha 3I0POBHE
YeJI0BEKa, PEIYNPEKICHUE
3apaXKeHUsI KPYTIBIMU YEPBIMH

4.5

Twun Konbuateie
1 (570):07

Oco0eHHOCTH OpraHU3alK KOJbYaThIX
YepBer Ha IPUMEPE TO0XKAECBOIO YEPBS.
CrpoeHne NOKpOBOB M KOKHO-MYCKYJIBHOTO
Menka. Opranu3anus OJIOCTH Tea.
CrpoeHue nuieBapuTeEIbHOM,
KPOBEHOCHOM, BBIICIIUTEILHOU U HEPBHOU
cucteM. PasMHOXeHNE KObYaThIX YEPBEU.
Pa3nooOpa3ue Koab4aThiX YepBEH.
Jlabopamopnvie u npakmuueckue
pabomot.

N3ydeHne BHEMIHETO U BHYTPEHHETO
CTPOEHMS JOKIEBOI0 YEPBSI.

N3ydenne BHEIIHETO U BHYTPEHHETO
CTPOECHUS MEIULIMHCKOW MHUSIBKH.
N3ydenue cTpoeHnss MHOTOIIETUHKOBBIX
yepBen

BrisiBneHre XapakTepHBIX MPU3HAKOB
KOJIBYATBIX YEPBEM.

OnpeneneHue No BHEIIHEMY BULY,
CXEMaM M OMHUCAHUSIM
MPEICTABUTEJIEN KOJIbYATHIX YEPBEU.
HccnenoBanue nmpusHakoB
PUCTIOCOOJIEHHOCTH

K CpeJie OOMTaHus y KOJIbUaThIX
4yepBeH, apryMEHTUPOBAHUE
3HAYEHUSI IPUCTIOCOOIEHHOCTH.
HccnenoBanue pediiekcon
JIOKJIEBOTO YEPBSI.

O6ocHOBaHKE POJIH YepBEH

B ITOYBOOOPA30BaHUU
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4.6 | Tun Mommocku 3 Oco06eHHOCTH OpraHU3aIMi MOJUTFOCKOB. OnucaHue BHENTHETO U BHYTPEHHETO
Crtpoenue Tenia MOJUTIOCKOB. Pexykius CTPOEHHUS MOJUIFOCKOB, ITPOLIECCOB
LEJTOMHYECKON MOJIOCTU: MPUUHHBI KU3HEJEATEIILHOCTH.

u nocneAacTBusi. DopMUpOBAHNE MAHTUMHOM | Y CTAHOBJIEHUE B3aUMOCBA3U
MIOJIOCTU U pakoBUHBL. CTpoeHue CTpOEHHUA 1 00pa3a KU3HU
U QYHKIMOHUPOBAHUE CUCTEM OPTaHOB C YCTIOBUSIMU OOMTaHUS HA IPUMEpE
MOJUTIOCKOB. PazHo00pa3re MOJTIOCKOB. npencTaBuTeNel Tura MoJTIOCKy.
JIBycTBOpYaThHIE MOJUIFOCKH. bproxoHorue Habntonenue 3a nutanueM
MOJIIIOCKH. ['0JIOBOHOTHIE MOJUTIOCKH. OpIOXOHOTHX U JIBYCTBOpPYATHIX
Jlabopamopnuie u npakmuueckue MOJIJTFOCKOB B IIKOJILHOM aKBapuyMe,
pabomot. ONpEeICJICHUE TUIOB TUTAHMUS.
N3yuyeHune BHEIIHETO U BHYTPEHHETO HccnenoBanue pakoBuH 0€33y0KkH,
CTPOEHUS JIBYCTBOPYATOIO MOJUIFOCKA. NEPJIOBHULIBI, MPYAOBHKA, KaTYIIIKH,
W3yueHue BHEIIHETO U BHYTPEHHETO pamnaHbl ¥ KI1acCU(PUITUPOBAHKE
CTpOEHHUS OPIOXOHOTOr0 MOJUTIOCKA. PAKOBHH I10 KJIaCCaM MOJIJTIOCKOB.
W3yueHue BHEIIHETO U BHYTPEHHETO YcraHoBIEHUE B3aUMOCBS3H MEXKIY
CTPOEHHUS F'OJIOBOHOTOTO MOJIITIOCKA. paccesieHueM 1 00pa3oM KU3HU
N3yueHue cTpoeHMs pAKOBUH MOJUIFOCKOB MOJLTFOCKOB.
O06ocHOBaHHE POJTU MOJUTIHOCKOB
B IIPUPOJIE U XO3AUCTBECHHON
NesITEJILHOCTH JIIOACH.
ApryMeHTHpOBaHUE MEP IO OXPaHE
PEAKUX BUIOB MOJUTFOCKOB
4.7 | Tun YneHncroHorue 12 Oco0eHHOCTH OpraHu3aINH BrisiBneHne XxapakTepHBIX IPU3HAKOB

yJIcHuCTOHOTUX. I1nan CTPpOCHUA
YICHUCTOHOI'OT'O JKUBOTHOTI'O. PGIIYKIII/IH
BTOpH‘-IHOﬁ IMOJIOCTHU TCJIa: IPUYINHBI

MPEICTABUTENIEN THIIA
YeHucToHOrue.
OnucaHue NpecTaBUTENEH KJIacCcoB
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U nocnencTsus. Pasnenenue tena

Ha oTzeibl. KOHEeYHOCTH YJIEHUCTOHOTUX.
Crtpoenue 1 GyHKIIMOHUPOBAHUE CUCTEM
OpraHoB WICHUCTOHOTUX. OpraHbl 4YyBCTB
YJIEHUCTOHOTHX. OCHOBHBIE TPYMIIBI
YJICHUCTOHOTHX.

Kiacc PakooOpasnsie. CTpoeHue

1 MOpGOJIOTHS paKoOOpa3HBIX HA PUMEPE
peuHoro paka. Paznoo6paszue
paKkooOpa3HBbIX.

Kiacc [TaykooOpasnsie. CtpoeHue

1 MOpGOJIOTHs MayKooOpa3HbIX Ha IPUMEPE
nayka-kpecroBuka. PaznooOpasue
ayKoOOpa3HbIX.

Kitacc Hacekombie. CTpoeHre 1 BHENTHSA
Mopdomnorus HacekoMmbix. KoHeunocTu

Y pPOTOBBIE AIAPAThl HACEKOMBIX.
JKU3HEHHBIN LIMKII HACEKOMBIX.
Hacekomble ¢ HenoaHbIM ITPEBpALCHUEM.
HacexoMsble ¢ TONHBIM MPEBPAILIEHUEM.
Kyxkonka. OCHOBHBIE OTPSbl HACEKOMBIX
C HEMOJIHBIM IIPEBPALLICHUEM:
[Ipssmokpsunblie, 1lomykeCTKOKpBUIBIE,
B u [Tyxoenpr. OTpsigbl HACEKOMBIX

C TIOJIHBIM IPEBPALLCHUEM:
Kectkokpbuibie, [lepenonuatokpauibie,
JIBykpbuible, Uenryekpbuible,

baoxu.

(PaxooOpa3nsle, [laykooOpasHsble,
Hacekompble) o cxemawm,
U300PAKEHUSM, KOJIICKIIHSM.
HccnenoBanue BHEIIHETO CTPOCHUS
MaMCKOro KyKa, OMHCaHHe
OCOOEHHOCTEM €ro CTpOEHUs Kak
MIPEICTaBUTEIIS KJIacCa HACEKOMBIX.
OOGcyxaeHue pa3HbIX TUTIOB
Pa3BUTHS HACEKOMBIX

C UCTIOJIb30BaHUEM KOJUIEKIIHOHHOTO
MaTtepualia Ha mpuMepax 0abouku
KaITyCTHUIIBI, PhDKETO TapaKaHa u
Tp., BEISIBIICHHE TIPU3HAKOB CXO/ICTBA
U Pa3INYUs.

Y cTaHOBIIEHUE B3AaUMOCBSI3U
CTpOEHHUS U 00pasa KU3HH

C YCTIOBUSIMU OOMTaHUS HA TIPUMEPE
IpeCTaBUTENeH Kilacca HACEKOMBIX.
OO6cyxneHre 3aBUCIMOCTH 3/I0POBbS
YEJIOBEKA OT WICHHUCTOHOTUX —
NEPECHOCYNKOB MH(PEKITMOHHBIX
(xnereBoi SHIEDATUT, MAISIPUS U
JIp.) U Mapa3uTapHbIX (4ECOTOUHBIN
3yJIeHb U JIp.) 3a00JIEBAHMIA, & TAKKE
OT OTPABJICHHS SITIOBUTHIMU
BeIleCTBaMH (TapaHTyJI, KapaKypT

u ap.).

Onucanure MHOr00Opa3ust

81




Jlabopamopnvie u npakmuueckue
paoombul.

N3yuenune BHEIIHETO CTPOCHUS

Y KOHEYHOCTEW PaKOOOPa3HbIX.

N3yuenne BHYTpEHHETr O CTPOCHUS
paKkooOpa3Horo.

N3yuyenue cTpoeHus pOTOBOTO armapara

1 KOHEYHOCTEN HacekoMoro. M3yuenue
BHYTPEHHETO CTPOEHUSI HACEKOMOTO.
N3yuyeHune BHEMIHETO CTPOEHUS U OMOJIOTHH
HaCEKOMBIX Pa3HbIX OTPSAOB.
Ornpenenenue npecTaBuTENEH pa3IMuHbIX
OTPSZIOB U CEMENCTB HACEKOMBIX

C UCTIOJIb30BAHUEM OMPEICIUTENCH

YJIEHUCTOHOTHIX.

OO0bsicHEeHUE 3HAUYCHUS
YJICHUCTOHOTHX B TIPUPO/IE U KU3HH
YeNoBeKa.

Ognanenue npuemMamu paboThI

¢ Ouosoruyeckoi nHpopmaIen u ee
npeoOpa3oBaHKe

4.8

Tun XopnioBbie

Oco0eHHOCTH OpraHU3ALMH XOPIOBBIX
KUBOTHBIX. [[pr3HaKKM XOPIOBBIX
YKUBOTHBIX: TJIOTKA C )KaOCPHBIMU IICIISIMH,
Xopza, HepBHas TpyOKa, SHIOCTHIIb,
MOCTHaTaIbHbINA XBOCT. [los10CTh TENMa
XOPJOBBIX )KHBOTHBIX.

[Toarun I'otoBoxopaoBbie. CTpoeHue

U )KM3HECATEILHOCTD JIAHIICTHUKA.
Jlabopamopnule u npakmuueckue
pabomot.

W3yuyeHne BHENTHETO  BHYTPEHHETO
CTPOCHUS JIAHIIETHUKA Ha (PUKCUPOBAHHBIX
npenaparax

Onuncanue cTpoeHNs U MPOLECCOB
KHA3HEICSITETbHOCTH KUBOTHBIX
rpyNIl aHAMHUAM U aMHUOT.
BrisiBiieHME XapaKTEpHBIX IPU3HAKOB
CUCTEMATHUYECKUX TPYIIIT XOPAOBBIX.
HccnenoBanue cTpoeHUs JIAHIETHUKA
Ha TOTOBBIX MHUKpOIIpenaparax.
Onucanre MHOTOOOPa3us >KUBOTHBIX
Thna XOopAOBbIE.

HccnenoBanue CTpOEHUS JIAHUIETHUKA
Ha T'OTOBBIX MUKpOIIpEIaparax
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4.9

Paznoobpazue
Y SBOJTIOLINS
TI03BOHOYHBIX
KUBOTHBIX

OO61mwmit 0630p CTPOCHUS U PA3BUTHS
MMO3BOHOYHBIX )KUBOTHBIX.

®dopmupoBanue ckenera. Koctu u xpsmm.
Otaensl Tena MO3BOHOYHBIX KUBOTHBIX.
BucnepanbHbii ¥ TYJIOBUIIHBIN OTAEBI.
OcCHOBHBIE TPYMNIIBI TO3BOHOYHBIX
KUBOTHBIX. becuentocTHbIE U
yenocTHOpoTHIe. JKabepHblie nyrH,
dbopMupoBaHUE YETIOCTEH.

OC00EHHOCTH CTPOCHHUS CUCTEM OPTaHOB
MMO3BOHOYHOIO )KMBOTHOTO. [1o10CTh Temna.
[TumeBaputenbHas cucteMa. KpoBeHocHas
cucrema. /lprxaTenpHasi cuctema.
MertanedpunuanbHas BbIICTUTEIbHAS
cucteMa (rouku). HepBHas tpyOka. Otnensl
HEPBHOM CHUCTEMBI

Onucanue CTPOEHHUS U MPOLIECCOB
AKU3ZHEIEATEIIbHOCTH TO3BOHOYHBIX
KUBOTHBIX.

BrisiBIIEeHHE XapaKTEPHBIX PU3HAKOB
O3BOHOYHBIX

4.10

Hanxnacc PreIOb!

Oc00EHHOCTH CTPOCHUS U OpTaHU3aIIH
pBIO Ha MpuMepe peyHoro okyHs. Yenrys
pb10. Ckenet pu16. CTpoeHue
NUILIEBAPUTEIIBHOM, KPOBEHOCHOMN

U BBIJICJIUTENILHOU cucTeM. [[pixanue y poIo.
Kabps! ppI0 1 sxa0epHBIIA ammapar.
HepBHas cuctema ppi0. Opranbl 4yBCTB
pri0. bokoBas muHMsI. XPSIIEBBIEC PHIOHI.
Oco0eHHOCTH CTPOCHUS

U Ku3HeaesTenbHocTh. KocTHbIe phIObI.
Jlydyenepsbie 1 jonacTenepblie phIOb.

UccnenoBanue BHENTHETO CTPOEHUS
pBIO Ha TIPUMEPE KUBBIX OOBEKTOB;
BHYTPEHHETO CTPOEHUS PHIO

Ha BJIAKHBIX MTpernaparax.
BrisiBiieHHE XapaKTepHBIX MPU3HAKOB
KOCTHBIX PBIO.

YcTaHOBIIEHUE B3aUMOCBSI3H
BHEIITHETO CTPOCHUS U CPEIbI
obutanus pe10 (oOTekaemas popma
TeJa, HAJTU4YUE CIU3U U Ip.).
Onwucanue TIaBaTeIbHOTO My3bIPs
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Jlabopamopnbsie u npakmuueckue
pabomot.

W3ydeHne BHEIIHETO U BHYTPEHHETO
CTPOCHUS PHIOBI.

W3ydeHnne ckenera KOCTHBIX U XPSIIEBBIX
pHIO.

N3yuenue paznooOpaszus psIO.
Omnpenenenue Bo3pacta poio M0 Yelrye

pBIO KaK TUAPOCTATUYECKOTO OpPraHa.
OObsicHeHnEe MexaHU3Ma
HOTPYKEHHSI ¥ BCILIBITUS PHIO

B BOJIHOM Cpeie.

Onucanre MHOTO0Opasusi poIo.
O6ocHOBaHKE PO PBIO B IPUPOIE
Y )KM3HU YEJIOBEKA.

Onrcanue 3KOJIOrHYECKUX TPy
pBIO.

ApryMeHTHpPOBaHUE OCHOBHBIX
IIpaBWJI MIOBEJICHUS B IPUPOJIE

IIPU JIOBJIE PHIOBI (BpEMsI, MECTO

u ap.).

Onucanue 3HaYeHus pbIO B IPUPOJIE
Y J)KM3HU YEJIOBEeKa

411

BruIX01 T03BOHOYHBIX
Ha cymry. AMpuoum,
WA 3€MHOBOJHEIE

[IpeanocbuikM BbIXOAA MO3BOHOYHBIX

Ha cyury. @OpMHUPOBAHUE PHIYAKHOU
KoHeyHOCTH. OCOOCHHOCTH CTPOCHUS

U opranuzanuu am(puOuil Ha mpuMepe
TpaBsiHOM Jisrymiku. CkeneT ampuduii,
OTJIeNbl TO3BOHOYHMKA. [InieBapurenbHast
cuctema y am¢puouii. CtpoeHue
KPOBEHOCHOW CUCTEMBI U Pa3JIEJICHUE KPOBU
y amubuil (aprepuanbHbId KOHYC).
Jlpixanue y aM(puouii, posb 4eI0CTHOTO
anmapara. KoxxHoe apixanue.
dopmMHUpOBaHUE TYJIOBUIIHBIX TOYEK U HX

BrisBiieHne XxapakTepHbIX MPU3HAKOB
IIPEACTABUTEIIEN Kiacca
3eMHOBO/IHBIE.

HccnenoBanue ckenera JArymiKy.
BreisiBnenue uept
PUCTIOCOOJICHHOCTH 36MHOBOTHBIX
KaK K Ha3€MHO-BO3YIIIHOM,

TaK U K BOJIHOM Cpelie OOUTaHMS.
Onncanue npeacTaBUTENEN Kiiacca
110 BHEIITHEMY BU]TY.

O060cHOBaHKE POITU 36MHOBOHBIX
B IIPUPOJIC U KU3HH YEIIOBEKA.
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ocobenHocTH. HepBHas cucrema. Opransl
qyBCTB. JKU3HEHHBIH UK aMpUOUIA.
I'onoBactuk. Heorenus y ampubmii

U perynsanus meramopdoza. OCHOBHBIE
rpyImbl aMmpuOui.

Jlabopamopnuvie u npakmuueckue
pabomot.

N3yuyeHne BHEIIHETO U BHYTPEHHETO
CTPOEHUS JISATYLIKH U TPUTOHA.
N3ydenue ckenera JATYIIKA.
N3y4yeHne uHIMBUYaIbHOTO Pa3BUTHS
3€MHOBOJIHOT'O

ApryMeHTUpOBaHUE MEp 10 OXpaHe
peIKUX BUAOB 36MHOBOIHBIX

412

AMHUOTHI.
Pentunuu, nnun
[Ipecmbikarommecs

[TpucnocoOaeHust HO3BOHOYHBIX )KUBOTHBIX
K Pa3BUTHIO Ha CyILIE. 3apOAbIIIECBBIC
0007109k 1 UX QyHKIUU. OCOOCHHOCTH
CTPOEHHUS U OpTraHU3aluK PEeNTUITUN

Ha [IpUMeEpPE MPBITKOMN SAIIEPULIBI.
Oco0OeHHOCTH CKeJIeTa U KOHEYHOCTE!
pentuinid. [ pyanas knetka. [[puwxenue y
pentunui. [IumesapurenpHas cucrema.
Kposenocnas cucrema. Kpyru
KpOBOOOpAIIICHUS U pa3/ieJieHue KPOBU

B JKEJIyJI0UKE cepala. JpIXxaHue penTuiinim.
@opMUPOBAHUE TA30BBIX MOYEK U UX
ocobennoctu. HepBHas cucrema. Opranbl
yyBCTB. Pa3MHOKEHHUE U pa3BUTHE
pentuinid. OCHOBHBIE TPYIIIBI PENTUIIU.

BrlisiBIeHHE XapaKTepHBIX MPU3HAKOB
IIPEACTABUTEIIEN Kiacca
[IpecMbikarommecs.

Onucanue yepT NpUCIOCOOIEHHOCTH
IPECMBIKAIOIIMXCS K BO3IYIIHO-
HA3€MHOM Cpejie.

CpaBHEHUE 36 MHOBOAHBIX

Y TIPECMBIKAOTIIUXCS 10 BHEIITHUM

Y BHYTPECHHHUM TMPU3HAKAM.
O060cHOBaHME OTPAHUYECHHOCTH
pacnpocTpaHEeHUsl 36MHOBOIHBIX

U TIPECMBIKAIOLIUXCS B IPUPOJIE.
Onucanure MHOrooopasus Kiacca
[Ipecmbikarommxcsi.

Onpenenenue poau
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Jlabopamopnbsie u npakmuueckue
pabomot.

N3ydeHune BHELIHETO U BHYTPEHHETO
CTPOCHUS SIILIEPHUIBI.

N3ydenue ckenera AmepuLbl.
Nzyuenne paznoodpazusi
MPECMBIKAIOIINUXCS

IIPECMBIKAIOIIMXCS B IPUPOJIE

Y JKU3HH YEJIOBEKA.
ApPryMEHTHPOBAHHE MEP 10 OXPAHE
peaxkux BunoB [IpecMbikaronmxcs

4.13

IITuner

Oco00EeHHOCTH CTPOCHUS U OpraHu3aluu
OTHIL] Ha TPUMEPE CU30T0 royosl.
[IpucnocoOneHus NTHIL K MOJIETY.

Ilepps. PazButue nepa, CTpykTypa nepbes.
Tunel neppeB. OcCOOEHHOCTH B CTPOCHUU
ckenera. LleBka, npspkka. @opmupoBaHue
kust. OCOOCHHOCTH CTPOCHHS
NUIIEBApUTENbHON cucTteMbl. CTpoeHue
KPOBEHOCHOU cUCTeMBI. Paznenenue
KpoBH B cepaue. Kpyru kpoBooOpatenus
y ntuil. OCOOEHHOCTH JIbIXaTeIbHON
cucTeMBbl. Bo3ayliHbIe MEIIKH

U napaOpoHxu. MexaHu3M JBOINHOro
npixanus. CTpoeHue HEPBHOW CUCTEMBI.
Pa3Butre Mmozxkeuka. OpueHTanus NTUL.
Opranbl 4yBCTB. BoienurenbHas cuctema.
Pazsutue ntuu. CrpoeHue siina.
dopMUpOBaHHUE TUIIEBBIX 000TOUEK.
IloBenenue ntuil. TokoBaHue.
PopMUpOBaHUE THE3].

Onucannie BHEIIHETO U BHYTPEHHETO
CTPOEHHMSI, IPOLIECCOB
KHU3HEAESITEIbHOCTU NTHII.
HccnenoBanne BHEITHETO CTPOCHHS
OTHI] HAa Pa3aTOYHOM MaTepuae
(mepbsi: KOHTYpPHBIE, TyXOBBIE, TyX);
0COOCHHOCTEH CTPOCHHUSI CKeJleTa
OTHII.

OO0cyxaeHue 4epT
IPUCIIOCOOIEHHOCTH NTHII K MOJIETY.
O060CcHOBaHKE CE30HHOTO MOBEICHUS
OTHII.

ComnocraBieHUe CUCTEM OPTaHOB
MIPECMBIKAIOIIUXCS U TITHII,
BBISIBJICHHUE OOILIMX YE€PT CTPOCHHUS.
Onuncanue SKOJOTUYECKUX TPYIIII
OTHII.

OOGoCcHOBaHKE POJIH TITHI]

B IIPUPO/JIE U JKU3HU YEIIOBEKA.
Onucanue Mep o OXpaHe NTHUL.
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Jlabopamopnbsie u npakmuueckue
pabomot.

N3ydeHune BHELIHETO U BHYTPEHHETO
CTPOCHHUS NTHII.

N3yueHune ckenera NTUlibL.

N3yuenune BHEITHETO CTPOCHHUS U TIEPHEBOTO
MOKpPOBA MTHII.

N3ydenune cTpoeHus siina nTuil.
Ornpenenenre NTUI ¢ UCIOJIb30BaHUEM
ONPEACIIUTEIICH

Ognanenue npuemMamu paboThI
¢ buonornueckout nHpopmarmei
U ee TIpeoOpa3oBaHue

414

MekonuTaroIme

Oco0eHHOCTH CTPOEHHUS U OpraHu3aluu
MJIEKOIIUTAIOIIMX HA IIPUMEPE TOMOBOMI
Mbiu. @opmupoBanue mepctu. CTpoeHue
BoJsioca. Tunsl Bojoc. CallbHbIE U IOTOBBIE
xene3bl. CkeneT MIEKOMUTAIOIIUX.
Oc00EHHOCTH CTPOCHHUS CKelleTa
KOHeYHocTel. 3yOHas cuctema. CBs3b
3yOHOMN CHUCTEMBI C TUIIOM MUTAHUS.
Pa3nooOpa3ue 3yOHbIX CUCTEM.
[IumeBapuTenpHas cucTeMa
mitekonuTaromux. OCOOEHHOCTH CTPOCHHUS
NUIIEBAPUTENBHONU CUCTEMBI

y PaCTUTENIbHOSITHBIX MJICKOITUTAOIIHX.
CrpoeHne KpOBEHOCHOM cucTteMbl. Kpyru
KpoBooOpaiieHus. JlprxareabHas cucteMa.
CrtpoeHue JIerkux, ajabBeOoIIPHOE IbIXaHUE.
Huadparma. TyaoBUIIIHBIE TOYKU

BrisiBieHUE XapaKTepHBIX MPU3HAKOB
YKUBOTHBIX KJ1acca MIleKOUTaIOIIHE.
HccnenoBanue ocoOCHHOCTEH
CKeJleTa MIICKOITUTAIOIINX
0COOCHHOCTEH 3yOHOI CUCTEMBI
MJIEKOTTUTAIOIIHX.

Y cTaHOBIIEHUE B3aUMOCBSI3EH MEXKTY
pa3BUTHUEM T'OJIOBHOTO MO3Ta
MJICKOTIUTAIOIINX U MX MOBEJICHUEM.
Knaccudunuponanue
MJICKOTIUTAIOIINX IO OTPSIaM.
BreisiBnenue uept
MPUCTIOCOOTICHHOCTH
MJIEKOTUTAIOIUX K Cpejie OOMTaHUs.
Onucanue >KOJOTHUECKUX TPYIIII
MJICKOTTUTAIOIIIHX.

OOGcysxeHne poIu MIIEKOTTUTAOIITUX
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¥ He(PPOHBI MIICKOTUTAIOIINX.
Oco0eHHOCTH HEPBHOM CHCTEMBI
MieKonuTaromux. OpraHel 4yBCTB.
Pa3BuTre MIeKONUTAIOMIUX.
dopmupoBanue mianeHTsl. Oco6eHHOCTH
maneHTapHoro nuranusd. Cucrema
miekonuTaromux. [lepso3sepu. Cymuateie
miekonuTaromue. Inanenrapueie
miekonuraromue. CoBpeMeHHas cuctemMa
MJIEKOIIUTAOIIUX.

Jlabopamopnsie u npakmuueckue
pabomot.

N3yuenue ctpoeHus yepena u 3yOHOU
CUCTEMBI PA3JIMYHBIX MIIEKOITUTAOIINX.

N3ydenne pa3Ho0Opa3us MIEKONUTAOLIHX.

N3yuenue ctpoenus ckenera

B IIPUPOJIE U KU3HU YEIIOBEKA.
Onucanue Mep 1o oxpaHe
MIIEKOITUTAIOIIUX.

OBnagenue npueMaMu pabOoThbl

¢ Ouosoruyeckoi nHpopmaIen u ee
npeoOpazoBaHKe

MJIEKOTTUTAIOIINX
HToro yacos 1o teme 64
5. DBOJTIOLUS ¥ IKOJIOTHSA KUBOTHBIX
5.1 | OBomonus 7 DBoIOIUS OECTI03BOHOYHBIX )KUBOTHBIX. Onucanue cpen oOuTaHus,
Y DKOJIOTUS DBOJIIOLMS XOPJIOBBIX KUBOTHBIX. 3aHUMAEMBIX KUBOTHBIMH,
YKUBOTHBIX Cpena oOuTaHus U HKOJIOTMYECKast HUIIA. BBISIBIICHUE YEPT

Dxosornueckue GakTopbl. AOHOTHYECKHE,
OMOTUYECKHUE U aHTPOIIOTe€HHBIE (haKTOPHI.
OCHOBHBIE IKOJIOTHIECKUE 3aKOHBI.

3aK0H ONTUMYMAa. 3aKOH JIAIMUTUPYIOIIETO
(akTopa. 3aKOH IKOJIOTUIECKOM

IPUCTIOCOOJIEHHOCTH KUBOTHBIX

K cpezie oOuTaHusl.

BrisBiieHre B3aMOCBSI31 )KUBOTHBIX
B IIPUPOHBIX COOOIIECTBAX.
YcTaHoBIEHNE B3aUMOCBA3U
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WHJVBHUIYaJIbHOCTH BHJIOB.
[IpucniocobneHust OpraHu3MoB.

Bonnas cpena oburanus. XapakTepucTuka
BOJHOM cpenbl. [ImoTHOCTE M TEMIiepaTypa
BOJbl. COJIEHOCTHh BOJOEMOB.
PacTBOpUMOCTB KHCIIOPO/Ia U YTIIEKUCIOTO
rasa B Boge. Mopckue opranu3Msl.
[ImankToH, HEKTOH, OeHTOC. OCOOCHHOCTH
CTPOCHUS IIJIAHKTOHHBIX OPTaHU3MOB.
[Tpucnoco6ieHus K *KU3HU B TOJIIIE BOJBI.
Oco06eHHOCTH CTPOCHUS U OMOJIOTHH
OCEHTOCHBIX Opranu3mMoB. [IpecHoBOAHBIC
opranu3Msbl. [TpoOaeMbl ocMOperyIIsIIuu.
[Tpucnoco6ieHus: OpraHru3MoOB K )KU3HU

B MOPCKOH U NPECHOM BOJIE.
BTopruuHOBOIHBIE OpPraHU3MBI.
dopMUpOBaHWE TUIABHUKOB

Y [JIaBaTEJIbHBIX IEPETOHOK.
HazemHo-BO3ay1IIHAS cpesia 0OUTaHuUS.
XapaKTepUCTUKA HA3EMHO-BO3YILLIHON
cpenbl ooutanus. [[TOTHOCT U BIAXXHOCTh
cpeabl. BeIxos )KMBOTHBIX HA CYIITY.
[Ipumeps! aganTanuii K HA3€MHBIM
ycioBusim ooutanus. DopmupoBanue
JIETKUX, MAJILIIUTUEBBIX COCY/I0B

U KYTUKYJIbI Y WICHUCTOHOTHX.
PopMHUPOBaHNE KOHEYHOCTEN.

KUBOTHBIX C pAaCTEHUSMHU, TpUOaMH,
JTUITAWHUKAMA U OaKTepUsIMU

B IIPUPOJTHBIX COOOIIECTBAX: IIEMU

U CETH MUTAHUS, MUILEBbIC
(Tpoduueckue) ypoBHHU.

Onucanre KOMIIOHEHTOB
AKOJIOTUYECKON CUCTEMBI.
O060CHOBaHHE POJIH YKUBOTHBIX

B IIPUPOHBIX COOOIIECTBAX.
BrisiBienue uepr
MPUCITOCOOJICHHOCTH TITHUIL

¥ MJICKOTIMTAIOITUX 110 PHCYHKaM,
Tabnuiam, pparmentaM GUIbMOB
K cpenie oOOuTaHus (IKOJIOTHUECKUE
TPYIIIBI ITAI] U MJICKOTTUTAFOIIIHX ).
Y cTaHOBIIEHME OCHOBHBIX
3aKOHOMEPHOCTEHN pacpoCTpaHEHUs
YKUBOTHBIX TI0 TIJIAHETE.

Omnrcanune )KUBOTHBIX MPUPOTHBIX
30H 3eMJIn
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Oco0eHHOCTH IbIXaHMS U BOJIHOTO OajaHca
y Ha3€MHBIX OPraHU3MOB. ATanTaluu

K IOJIETY Y NITHI], HACEKOMBIX U
pykokpbuUIbIX. [IpaBuno Amtena. [TpaBuiio
beprmana.

[TouBeHHas cpena oOUTaHUS.
XapakTepucTUKa IOYBEHHOM Cpebl
obutanus. OCOOEHHOCTH CTPOEHUS

Y aJanTalyy [OYBEHHBIX OPraHU3MOB.
Aantanuu KoJIb4aThIX YEPBEH, HACEKOMBIX
Y TIO3BOHOYHBIX )KUBOTHBIX K [IOYBEHHOM
cpezne oOuTaHus.

OpranusMeHHas cpeia OOMTaHusl.
XapakTepucTUKa OPraHU3MEHHON CPELBI
obutanus. [IpucnocobneHus OpraHu3MoB
K napa3utusmy. B3auMooTHo1IeHus
napasut—xo3suH. [lapazutel

Y apa3uTONbl. DKTOMAPA3UTHI

v 3Honapasutel. [lapasutuueckue
IUIOCKHUE, KPYTJIbIE, KOJIbYAThIE YEPBHU.
[TapazuTHueckue 4IEHUCTOHOTHE.
@opMHPOBaHUE TPUCOCOK U KPIOYBEB.
®opMUpOBaHUE TUIOTHBIX TOKPOBOB.
Penykuusi CEHCOpHBIX OpPraHOB U IPYTHUX
CHUCTEM OPTaHOB.

Jlemoncmpayuu XVBbIX )KUBOTHBIX,
qyy4ell, KOJUIEKIIUM, pa3gaTO4HOro




MaTepuaa, MyJisKed U MoJieiel, Ta0JIuil,
ClaiioB, BU1e0(UILMOB U CATOB
HNuTepHeTra, noka3pIBarOIInX
PUCTIOCOOIEHHOCTD )KUBOTHBIX

K YCJIOBUSIM CpeJibl OOMTaHUsI, LIS U CETU
MUTaHUsS B DKOCUCTEMAX, PACIIPOCTpaHEHUE
YKUBOTHBIX B MMPUPOJHBIX 30HAX 3EMJIH,
reorpaduyecKux KapT (}KUBOTHBIN MUP
3emin).

Jlabopamopnsie u npakmuueckue
pabomot.

N3yuenune npupoIHOTO cO00IIecTBA:
COCTaBa U CTPYKTYPHI.

DKCKYpCHSI WIIA BUJIEODKCKYPCHSL.
Ce30HHBIE SBIICHUS B JKM3HU )KUBOTHBIX

Hroro yacoB nmo teme

6. JKUBOTHbBIC U YeJIOBEK

6.1

JKuBOoTHBIE
U YEJIOBEK

Bo3aelicTBre yenoBeka Ha )KUBOTHBIX

B [IPUPOJIC: MPSIMOE U KOCBEHHOE.
[TpoMBbICTIOBBIE )KMBOTHBIE (PHIOOTIOBCTBO,
oxoTta). Benenue mpomsbiciia )KUBOTHBIX
Ha OCHOBE Hay4YHOTO MOAXO/Ia.
OxoManrHuBaHUE JXKMBOTHBIX. [lukue
IPEAKHA JOMAITHUX )KUBOTHBIX. CeJIeKITus.
[Topoasl. UckyccTBeHHBIM 0TOOD.
KonTtpactabie popMBI JKUBOTHBIX

110 OJTHOMY U TOMY K€ MPU3HAKY

PackpoiTie Onosnorndeckux
TEPMHUHOB U MOHITHH:
0JIOMaIllHUBaHUE, CEJEKIIHs, TOPO/a,
UCKYCCTBEHHBIH 0TOOD,
CUHAHTPOIIHbIE BU/bI, (PEHOTHTI,
TeHOTHUI, OMOTEXHOJIOT S, KJIETOUHAS
Y TeHHAasl MH)KEHEPHUsl, KIIOHUPOBaHUE.
OO0BsicHEeHNE 3HAUEHNUS JOMAIIHUX
’KUBOTHBIX B MIPUPOJIE U KU3HH
YeNoBeKa.
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B Ipejiesiax oJHoro Buja. KnonupoBanue
UBOTHBIX. KileTOUHBIE, XpPOMOCOMHBIE
Y TEHETUYECKUE TEXHOJIOTUU B CO3/IaHUU
HOBBIX TTOPOJ] CETbCKOXO03IUCTBEHHBIX
KUBOTHBIX.

3Ha4YeHUE TOMAIIIHUX )KUBOTHBIX B )KU3HU
yenoBeka. JKMBOTHbIE
CEIIbCKOXO3SIMCTBEHHBIX YTOJIHM.
[TtueBoacTBo. JKUBOTHOBOICTBO.
PacnipocTpanennbie HHGEKIIMOHHbBIE
3a00JIeBaHUs Y TOMAIIIHUX KUBOTHBIX.
Onu3o0tud. [TpuHIUIEI TPOPUITAKTUKH
U JICUCHUS PACIPOCTPAHEHHBIX
WH(EKIMOHHBIX 3a00JIeBaHUM TOMAIITHUX
KUBOTHBIX. JKUBOTHBIC-BPEIUTEIIN, METOIbI
O0pBHOBI C KUBOTHBIMU-BPETUTEIISIMHU.
I'opon kak cpea oOuTaHus, cCo3gaHHas
yeoBeKOM. CHHAHTPOIHBIE BUJIbI
KUBOTHBIX. AZlanTarus KUBOTHBIX

B yCJIOBUSIX ropojaa. BoccranoBnenue
YUCJIEHHOCTHU PEJIKUX BUJIOB )KUBOTHBIX:
0c000 OXpaHsieMbIe IPUPOIHBIE
tepputopun (OOIIT). buochepnsie
pe3epBathl. KpacHast KHUTa )KUBOTHBIX
Poccuun. Mepsl coxpaHeHus

Y BOCCTAHOBJICHUS KUBOTHOT'O MHUDA.
Jlemoncmpayuu vyden, KOJUIEKIWM,

Onucanue 0CHOBHBIX
MH(PEKIMOHHBIX 3a007I€BaHUI
KUBOTHBIX U 00OCHOBaHHUE
MPUHITUIIOB UX MPO(QUITAKTUKU

U JICUCHUS.

O06ocHOBaHKE METOI0B OOPHOBI

C >KUBOTHBIMU-BPEIUTEIISIMH.
OnucaHue CHHAHTPOITHBIX BUIOB
0eCr03BOHOYHBIX ¥ TO3BOHOYHBIX
KUBOTHBIX.

BrisBiienue uept ajanranuu
CHUHAHTPOITHBIX BUIOB K TOPOJCKUM
YCIIOBUSIM >KU3HHU.

OO6cy>xeHre BOIPOCOB CO3AaHMS
MTUTOMHHUKOB ISl 0€3T0MHBIX
KUBOTHBIX, BOCCTAHOBJICHHUSI
YUCJICHHOCTH PEIKUX KUBOTHBIX
Ha OXPaHSAEMbIX TEPPUTOPHSIX.
OO6cyxaeHne poiu HayKu

0 KMBOTHBIX B IPAKTUYECKOUN
NESITSIIbHOCTH JIFOJEH.
ApryMeHTUpPOBaHNE OCHOBHBIX
IIpaBUJI MIOBEJICHUS B IIPUPOJIC

B CBSI3H C OEPEIKHBIM OTHOIIICHHEM
K )KHUBOTHOMY MHUPY
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TaOJINII, CITANI0B, BUICO(DHIEMOB M CATOB
HNHTepHeTa, MOKa3bIBAIOIINX OXPaHIEMBbIX
Y TIPOMBICJIOBBIX YKUBOTHBIX, CIIOCOOBI
PBIOOJIOBCTBA, OXOThI, aKKJIUMAaTU3AIIUN

Y pa3BECHUS JOMAIIIHUX KUBOTHBIX,
’KMBOTHBIX CEJIbCKOXO03SMCTBEHHBIX
yroAui, criocoObl OXpaHbl PEIKUX
YKUBOTHBIX, IPUBJICUCHUS U OXPaHbI
YKUBOTHBIX TOPOJIA.

Jlabopamopnsie u npakmuueckue
pabomot.

N3ydyeHne HaCeKOMBIX-BpeauTeIeH
CEIIbCKOXO03SIMCTBEHHBIX KYJBTYP.
Habmronenus 3a nTuiaMu B ropoJICKOi
cpene

Htoro yacos 1o teme 3
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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9 KJIACC

M3YYaIoIINX YeJI0BEKa: IUTOIOT U,
TUCTOJIOT U, SMOPHUOJIOTHS, TeHETHKA,
AHTPOTIOJIOT S, AaHATOMUSI YEJIOBEKA,
¢dbu3HoI0THs YeIoBeKa U Ipyrue
MEIUIIMHCKHUE HAYKHU.

[Ipodeccuu, cBsi3aHHbIC C HAYKAMU

0 yenoBeke. [lepcriekTuBbl pa3BuTHs
3HaHUI 00 OpraHru3Me YeJIOBEKE U €ro
CBSI3SIX C OKPYKAIOUIEN CPEIION.
JleMoHcTpanus Tabuil, clanIoB,
BUIe0UIHLMOB U caiiToB MIHTEepHeTa,
MOKA3bIBAIOIINX pa3HbIEe OMOIOTHUYECKUE
JTUCLUUIUINHBI, CBSI3aHHBIE C U3yYCHUEM
yesioBeka, npodeccuit, CBI3aHHbIX

C U3y4YEHUEM OpraHn3Ma YEeJIOBEKa

Y MEIULIMTHON

HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkaHue
n/n 9acoB 00yYarommxcst
y4eOHOro rpeaMera
1. BBenenue
1.1 | Beenenune 1 Cucrema OMOIOTHYECKUX HAYK, O3HaKOMJICHUE C CUCTEMOH

OMOJIOTMYECKUX HAYK O YEJIOBEKE.
PackpbiTie cynHocT HayK

0 4eJIOBEeKe (aHaTOMUHU, (DU3UOJIOTHH,
aHTPOTMOJIOTUH U JIP.).

VY cTaHOBJICHUE B3aMMOCBSI3H HAyK

0 YeJIOBEKE C IPYTMMH HayKamHu.
IIposiBneHue naTepeca

K poecCcrsiM, CBSI3aHHBIM

C U3YUYCHHUEM UYeJIOBEKa (OTTMCaHUE
npodeccuii)

HToro yacosB 1o Teme

1

2. O0muii 0030p KJIETOK U TKaHell Opranu

3Ma Y€J10BCKa

2.1

OOMeH BelIeCTB Kak
OCHOBA >KHU3HU
YeJI0BEeKa

7

OOMeH BelecTB KaK OCHOBA YKU3HU
yesioBeKa. benku, TUnusl, yrieBoIbl,

HYKJICHHOBBIC KHCJIOTHI,

I/ICCJ'IGI[OBaHI/Ie XUMHUYCCKOI'O COCTaBa
OpraHu3ma.
BrisBiaenue CYHICCTBCHHbIX
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HU3KOMOJIEKYJISIPHBIE COCAMHEHUS,
BKJIIOUYAsl BUTAMUHBI. XHMHUECKOE
CTpOEHHE, 0COOEHHOCTU U (PYHKITHH
OE€JIKOB, JIUTIUIOB, YTJIEBOJIOB,
HYKJIEMHOBBIX KUCIIOT

Y HU3KOMOJIEKYJISIPHBIX COCTMHEHUI.

AT® — yHuBepcaipHas SJHEpreTuieckast
BaJItOTa KJeTku. O01Iee NoHsTHE

0 Katabosu3Me (Ha mpuMepe KJIETOUHOTO
JbIXaHMsI, HAYMHASI C TOJITOTOBUTEILHOTO
ATarna) u aHaboiau3Me (Ha mpumepe
Pa3IMYHbIX OMOCUHTE30B, TPOUCXOSAIINX

B KJIeTKe). CpaBHEHHUE KJIETOYHOTO
IbIXaHus 1 OposkeHus. Perymsms
0€JIKOBOT0, YIJIEBOJIHOTO, JIMMTUAHOTO
oOmeHa. [IpsiMbie 1 0OpaTHBIE CBA3U

B perymsiuu. Poias ¢epMeHTOB 1 TOPMOHOB
B IIpoiieccax oOMeHa BemiecTB. Hapymenus
OMOXMMHUYECKHUX MTPOLIECCOB B KIIETKE:
ABUTaMHUHO3bI, 1e(PEKTHI B paboTe
oTpeaeNeHHbIX (PEPMEHTOB U Ipyroe

IIPU3HAKOB KJICTKH.

PackpeiTe TEPMUHOB U TOHATHM:
OeJKH, JIUMN/BI, YTIIEBOBL,
HYKJIEMHOBBIE KUCIIOTHI, BATAMHHBI,
00OMEH BEILIECTB.

OnucaHue )KU3HEAESITETbHOCTU
KJIETKH YE€JI0BEKA.

Onpenenenne NpU3HaKoOB
aBUTaMHUHO30B, THITOBUTAMHUHO30B
Y TUIIEPBUTAMUHO30B

2.2

[Mutonorus

Huronorusi. MHOroo6pasue KJIeToK U Ux
muddepennmanys. IMOpUOHATHHBIC
CTBOJIOBBIE KIJIETKH, UHAYLIUPOBAHHBIE
IUTIOPUTIOTEHTHBIE CTBOJIOBBIE KIIETKH,
CTBOJIOBBIE KJIETKH B3POCJIOrO YEJIOBEKA.
Kierounsie konTakThl. MOJIEKYISIpHBIE

OrnpeneneHue no BHEIIHEMY BUTY
(M300pakKeHUSM B CXEMaM)
OPTraHOUJIOB KJIETKH YEJIOBEKA.
PackpsITHEe TEpMUHOB

Y TIOHATHUH «KIIETOYHOE SIPO»,
«XPOMOCOMBI», «T€HBI», NEICHUE
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OCHOBBI OTBETA KJIETOK Ha CUTHAJIBI.
[Tousarue keTounoi rudenu. JIumut
KJIETOYHBIX JEICHUH, 00IIee
IIPE/ICTaBIICHUE O CTAPEHUU Ha KIETOYHOM
Y MOJIEKYJISIPHO-OMOJIOTMYECKOM YPOBHE.
OO6uiee MoHsATHE O PaKOBOU
TpaHC(HOPMALIMH KIIETOK.

Jlabopamopnuie u npakmuuecxkue
pabomot.

[TIpocMOTp 37IEKTPOHHO-MUKPOCKOTTMYECKUX
dboTorpaduii npenapaToB CTPOSHUS KIETKH
Y MEKKJIETOUHBIX KOHTAKTOB

u nudepeHIpoBKa KIETOK,
«CTBOJIOBBIC KIICTKIDY

2.3

Tune! TkKaHENU
OpraHu3mMa 4esioBeKa

Turbel TKaHEN opraHu3Ma 4eJloBeKa:
SIIUTENINANIbHAS, HEPBHASI, MBIIIICYHAS,
COCAMHUTEIIbHASI TKAHU. XapaKTEPUCTUKA
U knaccugukanuu snurenves. HepBHas
TKaHb: HEUPOHBI U Helporausa. CTpoeHue
U (puznonorus Heripona. [loTeHman nokos
Y NIOTeHIMal aencTtBus. [IpoBenenue
HepBHOTO uMmnyinsca. Knaccuduxanms

U MEXaHU3MBbI pa0OThI CHHAIICOB.
Hewpomenuartopsl 1 UX pelenTopsl.
MplieyHasi TKaHb: CKEJIETHAs, CEpIeUHast
u riankas. CTpoeHHne COKpATUTENBHOTO
arrapara IornepeyHO-T0JI0CAThIX MBIIIII.
MonekynsipHblE MEXaHU3MbI COKPAILCHHUS
u paccnabyenus. OTau4uus riagKon

KnaccudunmpoBanue Tkanen

Ha OCHOBE UX MIPU3HAKOB.
BrisiBIeHHE OTIMUUTENBHBIX
MPU3HAKOB PA3JIMUHBIX TKAHEH.
OO6cyxkaeHue CBOMCTB BO30YTUMBIX
TKaHEH.

HccnenoBanue rucToIOrnyeCcKux
XapaKTEPUCTHUK MPETapaToB
PAa3JIMYHBIX TKAHEU
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MYCKYJIATyPbI OT TONEPEYHO-TIOTIOCATOM.
®uznonorust BO30yauMoCTH

Y COKPaTUMOCTH TJIAJIKOW MBIIIEYHOU
TkaHu. CoeAMHUTENbHAS TKaHb: CBOMCTBA,
pa3JIMYHbIC TUIIBI KJIIETOK, XapaKTEPUCTUKA
MEKKJIETOYHOT'O BEIIECTBA.
Knaccudukanus coemMHUTETbHBIX TKAHEH:
COOCTBEHHO COETUHUTEIIbHBIC TKAHU, TKAHU
BHYTPEHHEW CpeJibl, XpsAIIEeBask TKaHb,
KOCTHAs U IpYyTHUE.

Jlabopamopnwie u npakmuueckue
pabombot.

MUKpPOCKOIIMPOBaHKE MPENAPATOB
OCHOBHBIX THUIIOB TKaHEU

HToro yacoB 1o Teme 19
3. HepBHasi cuctema
3.1 | HepBHas cuctema 8 Knaccudukanus HepBHOW CUCTEMBI. Onucanue HEPBHOM CUCTEMBI, €€

[entpanbHas u nepudepudeckas HepBHas
cuctema. CTpoeHue HEpBa, 000JOUKH,
kiaccudukaius HepBoB. CTpoeHue
CIIMHHOTO Y TOJIOBHOTO MO3ra. OyHKIUU
OTJIECJIOB CIIMHHOTO Mo3ra. [IpoBosiiue
MyTH CIUHHOTO MO3ra. AHATOMUS
TOJIOBHOT'O MO3Ta: MPOJIOJATOBATHIA MO3T,
CTBOJI MO3ra, CPEAHUN, IPOMEKYTOUHBIM,
nepeaHuil Mo3r. CTpOEHHUE MO3KEUKa

Y KOPBI OOJIBIIMX TTOTYIIapHA.

OpraHu3alliy U 3HA4YEHHUS;
LHEHTPAIBHOTO U IEpUPepUIecKoro,
COMaTHYECKOr0 M BEr€TaTUBHOTO
OTZEJIOB; HEMPOHOB, HEPBOB,
HEPBHBIX Y3JI0B; peIICeKTOPHOUIYTH;
CIIMHHOT'O Y F'OJIOBHOT'O MO3ra, UX
CTpoeHUs U (PYHKUUN; HApyIICHUH

B paboTe HEPBHOI CUCTEMBI; UX POJIU
B PETYJIALNU PU3NOTIOTUUECKUX
byHKIMI Opranusma.
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OYHKINHU OTEJIOB FOJIOBHOTO MO3ra U UX
yactel. YHepenHoMO3roBbIe

Y CIMHHOMO3roBbI€ HepBbL. CoMaTnueckas
Y BEreTaTuBHAsA HEpBHAs cucrtema. LIeHTpsl
COMAaTUYECKON U BET€TaTUBHOU CHCTEM

B I[ICHTPAJIbHOW HEPBHOW CUCTEME.
Pednexropnas ayra. Pednexroproe
koJb10. Heliponnas cets. Knaccudukanum
pedIeKCOB: MOHO- U MOJMCUHANITUYECKUE,
0€3yCIIOBHBIE U YCIOBHBIE U JPYTHE.

Poins uccnenosanuit U.11. I1aBiosa.

®yHkuoHabHbIE cucTeMbl [1.K. AHOXMHA.

Hcnonb3oBanue nmpuHIUNa padboThl
HEUPOHHBIX CETEN B HCKYCCTBEHHOM

VHTEIUJIEKTE.
Hapymenus paGoThl HEpBHOM CUCTEMBI.

Heitponerenepanunu u COBpeMEHHbIE
MeTo bl X JeyeHus. MHcynbT. JIekapcersa,
IPOXOJAIIME U HE IPOXOIAIIUE Yepe3
reMaTo3HIepannueckuii 6apbep. MeToabl
UCCIIEIOBAHUSI MO3TOBOM aKTUBHOCTH

U CTPOCHUS CTPYKTYp HEPBHOW CHUCTEMBI:
anexTposHiedanorpadus, perucTpanus
AKTUBHOCTHU Pa3IMYHBIX OTJIEJIOB MO3Ta,
MarHUTHO-PE30HaHCHask ToMorpadus,
KoMITbroTepHas Tomorpadust. Uarepdetic
MO3T-KOMIBIOTED.

OObsicHeHUE PePIEKTOPHOTO
NpUHIUIA pabOThl HEPBHOMN
CUCTEMBI; OpraHU3aL[1 TOJIOBHOT'O
Y CIIMHHOTO MO3Tra, UX (QyHKIUH;
OTJIMYUTENbHBIX IPU3HAKOB
BEreTaTUBHOI'O U COMaTHYECKOTO
OTJIEJIOB HEPBHON CUCTEMBI.
CpaBHeHHe 0€3yCIOBHBIX

U YCJIOBHBIX PE(IIEKCOB.
HccnenoBaHue OTAEI0B FOJIOBHOTO
MO3ra, OOJNBIINX MOJIYIIAPUN
yesoBeKa (Mo MyJisiKam).
OOcyx)xaeHue HepBHOM perysiuu
MPOLIECCOB KU3HEAEATEIILHOCTH
OpraHu3Ma 4eoBeKa.

BrisiBneHue npuyuH HapyIIeHUs
paboThl HEPBHOW CUCTEMBI

98




Jlabopamopnwie u npakmuueckue
pabomot.

N3ydeHune rucToaornyeckux nmpenaparon
OpraHOB HEPBHOM CUCTEMBI.

N3yuyeHue cTpoeHus TOJJOBHOTO MO3Tra
Ha MakKeTax

HToro yacoB mo teme

4. CeHCOpHBIE CHCTEMBI

4.1

CeHCopHBIE CUCTEMBI

CtpoeHMe CEHCOPHBIX CUCTEM: PELENITOPHI,
MPOBOJIAILAS YACTh, OTAEN KOPHI,
OCYUIECTBJISIOUNA 00pabOTKy
uHpopmanuu. Knaccudukarms
PELENTOPOB: S3KCTEPOPELEHTOPHI,
UHTEPOPELENTOPHI, MPONPHOPELENTOPHI,
MEXaHUYECKUE, TeMIIEPaTypHEIE,
XUMHUYECKHE, O0JIEBBIE U IPYTHe
peuentopbl. CoMaTOCEHCOpHAsi CUCTEMA.
CrpoeHue riasa. 3purenabHble perenTopbl
(masnouku u konOoukn). dusnyeckue

Y XUMUYECKUE OCHOBBI BOCIPUSATHUS CBETA.
YepHo-6enoe u iBeToBOE 3peHue. CTpoeHue
cetuatku. [IpoBenenue u o6padoTka
3pUTEITBHOTO CUTHANIA. AKKOMOJIAIUSI.
buHokyisiproe 3penue. Hapymenus 3penns
U UX IpUYUHBL. 3a00JI€BaHus TJ1a3a
(KOHBIOHKTUBUT U APYTHE) U UX
npoUITaKTHKA.

Onucanue opraHoB 4yBCTB

U 00BSICHEHUE UX 3HAUYCHHUS.
OOBbsicHEeHuE MyTel nepeaadn
HEPBHBIX UMITYJIBCOB OT PELIENTOPOB
JI0 KJIETOK KOpbI OOJBIINX
MTOTYILIAPUN.

HccnenoBaHue CTpOEHMs IJ1a3a U yxa
Ha MYJISDKaXx.

Onuncanue opraHoB paBHOBECHS,
MBIIIEYHOTO YyBCTBA, OCS3aHMSI,
O0OOHSIHUSA U BKYyCa.

AHanu3 1 OLlCHUBaHHUE BIMSHUS
(bakTOpOB pHCKa Ha 3I0POBHE
YeJIOBEKA.

Onucanue npu4KH 3a00I€BaHUIMA
OpPraHOB 3pEHMS U CIyXa.
O6ocHoBaHKE Mep TPOPUITAKTUKA
HapyILIEHUI OPTaHOB 3PEHUS U CIIyXa
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CoBpeMeHHbIE METOIbI JICUEHUS
HapyUIEHUH 3peHHUsI: Ta3epHasi KOPPEKIus,
3aMEHa XpYyCTAJIMKa, KJIIETOYHAs Teparusl,
IPOTE3UPOBAHUE IJ1a3a U JIPYTHUE.
CtpoeHue Hapy>KHOTO, CPEIHETO

U BHyTpeHHero yxa. Koprue opraH.
MexaHu3M BOCTIpUATUS U 00pabOTKU
3BYKOBBIX BOJIH. CBSI3b LIEHTpA CITyXa

U 1IeHTpa peun. HapymieHus ciyxa u ux
IpUYUHBL. 3200JIEBaHUSI OPTAHOB CIyXa
(oTUT U Apyrue 3a00JI€BaHUA) U UX
npodunaktuka. CoBpeMEHHbIE METO/IbI
JIEYEHHS] HApYLIEHHUM CIIyXa: CIIyXOBOU
amrapar, IpoTe3UpOBaHUE U JIPyTHE.
AHnatomus 1 GPU3HOJIOTHS BECTUOYIISIPHOTO
arnmapara. OTOJIMTOBBIN anmapar.
Opransl BKyca, 00OHSIHUS, MBIIIICYHOTO

Y KOYKHOT'O YyBCTBA: aHATOMUS

U QU3HOJIOTHSA, UX HAPYIICHHUS.
Jlemoncmpayus pa300pHBIX MOJIEJIEN T1a3a
U yXxa.

Jlabopamopnuvie u npakmuuecxkue
pabomot.

N3ydenune cTpoeHust opraHa 3peHust

(Ha MyJIsIKE U BIIAYXKHOM Mpenapare).
N3yuenue cTpoeHus opraHa ciyxa

(Ha MyJISDKE).
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N3ydeHne rucTomornyecKux npenapaTon
OpPraHOB YyBCTB

HToro yacoB nmo teme

5. DHIOKPHUHHAS CHCTEMA

5.1

DHAOKpPUHHAS
CHCTEMA

OmnpeneneHre U OCHOBHBIE XapaKTEPUCTUKU
ropMmoHoB. Kiaccudukanus TopMOHOB

[0 XUMUYECKOMY CTPOECHHUIO.
Knaccudukanus perentopoB TOPMOHOB.
MosnekynsapHbIe MEXaHU3MBI JISHCTBHS
TOPMOHOB Ha KJIETKU-MUIICHHU.
DOHJI0KpuHHAs QYHKIUS THIIOTaIaMyca.
XKenesbl BHyTpeHHEH cekpenuu (THnogus,
snu@u3, MUTOBUIHAS KeEJe3a,
MapaluTOBUIHBIC KeJIe3bl, HAIIMTOYEUHUKH ),
BBIICIISIEMBIC UMU TOPMOHBI U UX (DYHKITHU.
JKenesbl cMENIaHHOW CEKpEeLUU

(Mo KeTy10uHast )Keye3a, MOJ0BbIe
KEJIe3bl), BBIICIIEMbIC HMU TOPMOHBI U UX
¢byskiuu. ['unoranamo-runodusapHbie
KOHTYPBI PETYJIAIHH JCITSTbHOCTH
HEKOTOPBIX JKeJIe3 BHYTPEHHEHN CEKPEIUu.
Hapymrenus, cBsI3aHHBIE C THTIO-

U TANepyHKIUIMA TOPMOHOB. Buibl
caxapHOro auabeTa u X OCIOKHECHHS.
Kiterounas Tepamnus B IedeHUN
SHIOKPUHHBIX 3a001eBaHnil. Mukcenema.
[Ipouue opranbl U TKaHU, BBIIEISIONIIE

KnaccudunmpoBanue xene3
B OpTaHU3ME YeJIOBEKa Ha KeJIe3bl
BHYTPEHHEH (SHIOKPUHHBIE),

BHEIIHEW U CMEIIAHHOMN CEKPELIMH.

CpaBHeHUe keme3 BHYTPEHHEH,

BHEIIHEW U CMEIIAHHOMN CEKPELIHH.

Onucanue YHAOKPUHHBIX
3a00JIeBaHUH.

BrisiBiieHME NpUYUH HAPYILLICHU N
B paboTe HEPBHOM CHCTEMBI

Y DHIOKPUHHBIX JKEJIe3.
OO6cyx)aeHue ryMopajibHOU
PEryIsiuU IPOLECCOB
KU3ZHENIEATETLHOCTH OpraHu3Ma
YeJioBeKa
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TOPMOHBI: TIOUKH, CEPJILIE, KEITYT0UHO-
KUIICYHBIA TPAKT, )KUPOBASI TKAHb

U JIpyrue.

Jlabopamopnvie u npakmuueckue
pabomot.

N3yuyenune rucToornueckux mpemnapaTon
SHJIOKPUHHBIX OPTaHOB

HToro yacoB mo teme

6. [loBeaenune

6.1

IloBenenue

PednexTopHas Teopust moBeneHUs.
HacnenctBeHHble 1 HEHACIIEICTBEHHBIE
dbopmel noeaeHus. [Ipocreiimme
yCJIOBHBIE peduiekchl. UTHCTpyMEHTalIbHOE
u ipyrue popmbl 00yuenus. Llens. MoTus.
Pednexc. [TorpednocTs. Peduieke nenu

no [laBnoBy. /[nHAMUYECKUI CTEPEOTHIL.
NmnpuHTUHT. OUKCUPOBAHHBIE KOMILIEKCHI
nBiokeHnii. CUTHaJIbHEIE CUCTEMBL.

Peun. Mruimienune. I1aMsaTh 1 ee BUIBL.
KorautusHbie QyHKIIMN HEPBHOM CUCTEMBI.
PoJib pa3HbIX OTAET0B rOJIOBHOTO MO3ra

B PETYJISILINM ABWKCHUM, CHA

1 OOJIPCTBOBAHUS U JIPYTUX CIOKHBIX
npoueccoB. MexaHu3Mbl BO3HUKHOBEHHUS
sMmouui. HeliporyMopanbHas peryisinus
nosioBoro noseaeHus. Hapymenus
MOBE/ICHHUS, UX CBS3b C pab0OTON HEPBHOI

Nzyuenue pedaekTopHOM TEOpUU
MOBEICHMUSI.

Ornucanue ycaoBHBIX PedIIEKCOB.
OO0BscHEeHHE KOTHUTUBHOM
JIeATEIIBHOCTH YeJIOBEKa.
OO6cyx1eHne MEXaHN3MOB
BO3HHUKHOBEHUS YMOIIHUH.
BrlisBiieHre MpUYWH HAPYIIEHUS
TTOBEJICHUS
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u BHI[OKpHHHOfI CHUCTCM, COBPCMCHHBLIC
MCTOJbI JICUCHUA

Htoro yacos no teme 4
7. OnopHoO-IBUTraTeJIbHbIN anmapar
7.1 | Koctn 4 Koctu. AHaTomMusi KOCTH: HaJKOCTHHUIIA, OOBsicHEeHUE 3HAYCHUS OTTIOPHO-

BHYTpPEHHEE BEIIECTBO KOCTH. OCTEOH.
Knaccudukanus xocreid. Poct kocTeil.
CoequHeHUs KOCTEH: TTOABUKHEIE,
MOJIYTIOABH)KHBIE, HENOIBMKHBIE. CTpOoeHue
CyCTaBa U CYCTaBHOW CYMKH.

OceBoli CKeJIET: ueper, TO3BOHOYHUK,
pebpa, rpyauna. Koctu nuiieBoro

¥ MO3TOBOTO OT/IEJIOB uepena. Otaelnbl
M03BOHOYHHKA, OCOOCHHOCTH CTPOCHUS
MTO3BOHKOB B pPa3HbIX OTJENaX,
MEKI03BOHOUHBIE coeIMHeHUs. CTpoeHUE
IPYIHOU KIIETKHU.

CkeneTbl MosICOB KOHEYHOCTEHN

1 CBOOOJHBIX KOHEYHOCTEN:
AHATOMHUYECKHE OCOOCHHOCTH BXOISIIIIAX
B UX COCTaB KOCTEM.

Hapymenus ctpoeHus CKEJIeTHOM CUCTEMBI.
Bo3pacTtHbie n3MeHeHus, 0CTeOnopo3.
TpaBwmbl. 3a0051€BaHUS OMTOPHO-
JIBUTAaTEJIbHOTO alllapara, CBI3aHHbIC

¢ npsiMoxoxienrneM. CoBpeMEHHbIE
VMHBA3UBHbIE U HEMHBA3UBHbBIE METO/IbI

JIBUTATEJIbHOTO ammapara.
HccnenoBanne CTpoeHUs KOCTEM.
KiaccudgunmpoBanue TUITIOB KOCTEH
U UX COCTUHCHUH.

Omnucanue OT/ICJIOB CKeJIeTa
YyeJIOBEeKa, X 3HAUCHUS,

0COOEHHOCTEH CTpOEHUS U PYHKLIUM.

OrneHnBaHue BIMSHUSA (PaKTOPOB
pHCKa Ha 3I0POBbE YEIIOBEKA.
Ommcanue U UCIIOJIL30BaHUE
MIPUEMOB OKa3aHUs MEPBOU MOMOIIU
MIpY TpaBMax OMOPHO-/IBUTATEIbHOMN
CHUCTEMBI
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JICYEHUS: TPOTE3UPOBAHKE CYCTABOB
Y MEKITO3BOHOYHBIX JUCKOB, UCTIPABIICHUE
KPUBU3HBI IO3BOHOYHUKA U JIPYTHE.
Jlemoncmpayus ckenera 4eaoBeKa, yepena,
KOHEYHOCTEM, MO3BOHKOB, PACIINIIOB
KOCTEM.

Jlabopamopnsie u npakmuueckue
pabomot.

N3ydenue ctpoeHust CKeeTa yeoBeKa

Ha MakeTax

7.2

MeImms!

Mertiel. PaboTta MBI 110 epeMeIieHuo
KOCTHBIX pbl4aroB. MBbIIIIIbI,
MPUKPEIUISIOINECS IBYMSI KOHIIAMHU UJIU
OJTHUM KOHIIOM K KOCTSIM. MUMHUYECKUE
MBIIIIBI KaK TPUMEP MBIIIIII,

HE NPUKPETUISIONINXCS K KOCTSIM.
Mpimia Kak opraf JJOKOMOITUH.
O00JIOYKHU MBIIIIIEL.

CyXO0XUJIMs U CBSI3KU. J[BUTATENbHBIC
€JIMHUIIBI. MBIIIBI-CHHEPTUCTHI

Y aHTaroHucThl. HepBHas perynsuus
paboThI MbIII. Poas CIMHHOTO

MO3ra, MO3KeUKa U KOPbI OOJIBIITHX
IIOJTYLLIAPUH.

OCHOBHBIE MBIIIIIBI TEJIa YETOBEKA.
Haubonee pacripocTpaHeHHbIE TPaBMBbI
MBIIIIEYHOU CUCTEMBI U METOJIBI UX

KinaccudunmpoBanue MbIIIII.
Onucanre OCHOBHBIX MBIIIII TEIa
YeJI0BeKa, NX 3HAUCHUS,

0COOEHHOCTEM CTpoeHUs 1 HYHKIIUH.

OrneHnBaHue BIMSHUSA (PaKTOPOB
pHCKa Ha 3/I0POBbE YEJIOBEKA.
Omnmcanne ¥ UCIOIb30BaHHUE
MIPUEMOB OKa3aHUs MEePBOM TOMOIIIH
MIpU TpaBMax OMOPHO-ABUTATEILHON
CHCTEMBI
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npoUIAKTUKA. ATPODUS MBIIIIII,
MIPUYHHBI U JICUCHHUE.
Jlabopamopnuvie u npakmuueckue
paoombul.

Oxka3zaHue nepBoil MOMOIIH

IIPU TIOBPEKICHNUHU CKEJIeTa M MBIIIII

HToro yacoB mo teme

7

8. KpoBeHocHasi M iuM(paTHYECKASA CUCTEMbI

8.1 | OcobenHocTu
CTPOCHUA U
(GYHKIIMOHUPOBAHUS
CEpPACYHON MBIIIIILIbI

3

AHaTOMHUS cep/ilia: SHA0Kap, MUOKAP/I,
SIUKaAP/, EpUKap/, KEIya0UKH,
npeacepausi, KjamnaHbl cepala.

MexaHuueckas pa60Ta Cccpala KaK HacocCa.

Cepeunblii IuKI. ApTepruaibHOE
JaBJICHUE, ITYJbC. ABTOMATHA.
[IpoBoasimias cucrtema cepaua.
DnexTpuueckas paboTa cepaua.
Onexkrpokapauorpamma. HepeHas

U TyMOpasibHas peryssius padboTsl ceplia.

Hapymenus paGoTs! cepana.
['unepronuyeckas 60€3Hb, CEpACUHAS
HEJI0CTATOYHOCTb, ATEPOCKIIEPO3
KOPOHAPHBIX COCYI0B, UH(PAPKT MUOKap/ia
u Ttak nanee. lllyatuposanue,
AQHTUOIIACTUKA, KJICTOYHAS Teparus

Y JPYTHE COBPEMEHHBIE METObI JICUCHHUS
cepAcUHbIX Oose3Hel. TpancmianTanuys
cepaua.

Onuncanue CTpOEHUS CEPACYHON
MBILIBI ¥ €€ IPOBOJSIIEH CUCTEMBI.
W3mepenue KpoBSHOTO JAaBIICHUS,
00CyXIeHHUEe pe3yJbTaTOB
UCCIICIOBAHUSL.

[Toncuer mynbca 1 yuCia cepAeUHbIX
COKpAILICHUI Y YEJIOBEKa B IIOKOE

Y TI0CJI€ JO3UPOBAHHBIX (PU3HUUECKUX
Harpy3o0K, 00CyXJIeHHEe Pe3yJIbTaTOB
UCCIICIOBAHUSL.

OObsicHEHUE HEHPOTYMOPATBLHOM
perymisiuu paboThl cepara

B OpTaHU3ME YeJIOBEKa.
O0ocHoOBaHue HEOOXOAUMOCTH
cOOI0IeHU s Mep MPOPUITAKTUKH
CepACYHO-COCYTUCTBIX OOe3HEH
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Jlabopamopnbsie u npakmuueckue
pabomot.

[IpocMOTp FUCTOJIOTUYECKUX MTPENAPATOB
CEPJICUHOMN MBIIIIIBI.
OnexTpokapanorpadpus

8.2

KpoBeHocHas
CUCTEMA

u muMpaTtryeckas
CUCTEMA

Kpyru xpoBooOpaiiienus: 60abII0H

U MaJiblii, OCHOBHBIE COCY/IbI.
Krnaccudukanus cocy1oB: aprepum,
apTepHOJIbl, BEHbI, BEHYJIbI, KATUJUISAPHIL.
Pe3uctuBHbIEC, OOMEHHBIE U EMKOCTHBIE
cocyabl. CTpoeHHE CTEHOK COCY/IOB.
HepBHas u rymopaiibHas peryasuus
paboThl cocy10B. CUCTeMHAas peryisuus
apTepHaIbHOTO JIaBIICHUS U IPYTHX
napameTpoB KpoBu (6apopeduiexc,
xeMopediekc u Tak nanee). Hapyuenus
paboThI COCy0B. ApTEpHAIbHBIC U
BEHO3HBIC KPOBOTEUCHUS M TIEpBasi TOMOIIIb
npu HUX. AHATOMUS TUM(PATUIECKON
CUCTEMBI: TUM(ATUIECKUE COCYIbI

U TuMdaTtrueckue y3ibl. [I[puannbl
JBVKCHUSI KPOBH U TIMM(BI 110 COCYaM.
Jlabopamopnvie u npakmuueckue
pabomot.

N3ydeHne rucToIorndeckux npenapaTon
CTEHOK COCYJIOB.

[lepBas momol1is Mpu KPOBOTEUCHHUSX.

OnucaHue cTpoeHUs KpyTrOB
KpOBOOOpaIICHUSI.

CpaBHeHUE CBOMCTB apTEPHil, BEH
U KauJUISIPOB; PE3UCTUBHBIX,
OOMEHHBIX U eMKOCTHBIX COCYJIOB.
OObsicHeHUE HENPOTryMOpaIbHOU
peryJsnuu paboThl COCYI0B

B OPTaHU3ME YEIJIOBEKA.
OnenuBanue BAUSHUS (PaKTOpOB
pHCKa Ha 3I0POBBE YEIOBEKA.
Onurcanue u UCNOJIb30BaHUE
MIPUEMOB OKa3aHUs MEPBOIl TOMOIIN
MIPU KPOBOTEUECHUSIX.
UccnenoBanrie npuyuH JBUKCHUS
KpOBU U TUMBI 110 cocyaM
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N3mepenne aprepruaibHOTO JaBIEHUS
U TyJibca

8.3

BnyTtpennss cpena
Opranusma

KpoBb, TkaHeBast KUAKOCTH, TUMQa.
MexaHn3MBbl IOAAEPKAHUSA BHYTPEHHEN
cpenbl opranusma (romeoctas). CBs3b
BOJIHO-COJICBOTO OOMEHA OpraHu3Ma

¢ (hopMupOBaHUEM U OTTOKOM TKaHEBOM
KHUIKOCTH.

XUMHAYECKHUM COCTAB IJIa3Mbl KPOBH.
@OpMEHHBIE IEMEHTHI: IPUTPOLUTHI,
JEHUKOIUTHI, TPOMOOLIUTHI. JIelikouTapHas
dbopmyna. OyHKIIUU pa3TUYHBIX
(opMeHHBIX 351eMeHTOB. KpoBeTBOpeHue
U OpraHbl KpoBeTBOpeHus. MecTa rubenu
Pa3IMYHBIX (POPMEHHBIX JIEMEHTOB KPOBHU.
I'pynmnsl kpoBu no cucreme ABO,
pe3yc-GhakTop u Ipyrue CUCTEMbI
onpeaeneHus Tpynn KpOBH.

[IepenuBanue ma3Msl, SpUTPOLIUTAPHON

U TpoMOouTapHoi Maccel. bydepnas
dbyHKIIMS T1a3MbI KpoBU. TpaHCIopT ra3oB
1o kpoBu. Paznuunbie popmbl
remorjoOuHa. Perymsius cponcraa
reMoryioonHa K kuciopoay. CBepTeiBaHHE
KpOBH, GUOPUHOTUTHIECKAS

Y IPOTUBOCBEPTHIBAIOLIAS] CHCTEMBI.
Hapymenus, cBsi3aHHbIE C KPOBETBOPEHUEM

Omnucanuie BHYTPEHHEH Cpebl
YeJI0BEeKa.

W3ydeHnne npuarMHHO-CIEACTBEHHBIX
CBSI3€H MEX1y BOJHO-COJIEBBIM
oOMeHOM U (HYHKIITMOHHPOBAHHEM
TKaHEBOM JKUJKOCTH.

CpaBHeHue (OPMEHHBIX JIEMEHTOB
KPOBH.

HccnenoBanue KIETOK KPOBU

Ha TOTOBBIX Ipemnaparax.
YcTaHOBIIEHNE B3aUMOCBSI3U MEXKITY
CTpPOEHHEM (POPMEHHBIX JIEMEHTOB
KPOBH H BBITIOTHSAEMBIMH
(GYHKUMSMU.

Onrcanue rpynn KpoBH.
OObsicHEHUE IPUHIIUIIOB
nepenuBaHus KpOBU, MEXaHU3MOB
CBEPTHIBAHUS KPOBH.

O06ocHOBaHME 3HAYEHUS IOHOPCTBA.
Onucanue (HakTopoB prcKa

pu 3a00J1€BaHUX, CBSI3aHHBIX

C KPOBBIO U KPOBETBOPEHUEM
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1 QYHKITMOHUPOBAHHEM (POPMEHHBIX
AIIEMEHTOB.

Jlabopamopnuvie u npakmuueckue
paoombul.

N3yuenne rucToIornaeckux mpernapaToB
KPOBH 1 OPTaHOB KPOBETBOPECHHSI

HToro yacoB mo Teme 10
9. UMmMmyHHasi cucTemMa
9.1 | UmMmmyHHas cuctema 5 Ucropus pazsutus 3HaHui 00 umMmyHuteTe. | KnaccudunmpoBanue TUIIOB

3nauenue pador . 1. Meunukoga,

I1. Dpaunxa u qpyrux y4eHsblx M0 U3yUYEHHUIO
ummyHurera. Knaccupukanuu
UMMYHUTETa. MeXaHU3Mbl BPOKIEHHOTO

uMMyHuTeTa. [ IpoOpeTeHHbI HIMMYHHTET:

kjaccuduxanus TMMQGOIUTOB U YHaCcTHE
Pa3HbIX TPy JTUMPOLUTOB

B IpHoOpeTeHHOM uMMyHuTeTe. [lonaTus
aHTuTena U anTureHa. [Ipesenranus
aHTHUreHa. BakuuHbI U CBIBOPOTKU. Oprasbl
LEHTPAIIbHON UMMYHHOW CUCTEMBI:
KPAaCHbIM KOCTHBIA MO3T U TUMYC.
Opransl nepudepruiaeckoiit UMMYHHOU
CUCTEMBI: CelIe3eHKa, TUM(OY3IIbI,
MUHJIAJIMHBI, anneHaukce, [lernepoBel
ossku. Pons TUMyca B co3peBaHUU
T-mumdonuros. Pons opranos
nepudepuieckoil UMMYHHOM CHCTEMBbI

UMMYHUTETA, 00BICHEHHE €T0
3HAYEHUS B J)KU3HU YEIIOBEKA.
OO6cyxaeHue poii BakIuH

U JIe4€OHBIX CBIBOPOTOK

JUTSI COXPaHEHUS 3/I0POBbS UeJIOBEKa.
CpaBuenue cBoiictB T- u B-
JTUMQOITUTOB, a TAKKE
o0ecreurnBaeMbIX MU THIIOB
UMMYHHTETA.

HccnenoBanue NpuyrH pa3BUTHS
ayTOMMMYHHBIX 3a00JI€BaHUM,
AJUVIEPTUYECKUX PEAKIIUH.
N3yuenue ponu Mukpodbroma

B QYHKITMOHMPOBAHUHA HIMMYHHOU
CHCTEMBI.

ObocHOBaHME 3HAUCHUS
TPAHCIUIAHTOJIOTUHU
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B co3peBaHuU B-mumdponuTtos.
OTtpunatenbHas ¥ MOJI0XKUTEIbHAS
cenekuus B co3peBanun T- u B-
muMboruToB. Postb MUKpOQIOpEI UeTOBEKA
B (D OPMUPOBAHUH HOPMAJILHOTO
MMMYHHUTETA YenoBeka. [laromornun
UMMYHHOH CUCTEMbI: UMMYHOJE(PULUTHI,
ayTOMMMYHHBIE 3a00JIeBaHUS U JP.
Peakuuu runepuyBCTBUTENIBHOCTH, B TOM
yuciie ajuiepruv. OCHOBBI
TPaHCIUTAHTOJIOTHH

Hroro yacoB o teme

10. ApixaTeabHasi cHCTEMA

10.1

JlpIxarespHas
cHucTeMa

AHaATOMUS JBIXaTEIBHON CUCTEMBI: BEPXHHUE
JbIXaTEIIbHBIC MyTH, HUKHUE JbIXaTEIbHbBIC
yTH, JieTkue. HocoBelie moJiocTh.
Hocornotka. Potornorka. I'oprans.
Knaccudukanus xpsiieit roptasu.
HaaropranHuk u rojiocOBBIE CBS3KHU.
Tpaxes. bponxu. Jlerkue. Jlerounsie
y3bIPHKH (QJIbBEOJIBI). DUZHOIOTHS
npolecca JbIXaHus, poJib IIEBPATbHOMN
KUIKOCTH, THAPpParMbl, MEKPEOSPHBIX

u apyrux mei. CypdakTaHT.
DJlacTUyecKas Tsra JIeTKuX. J{pIxaTeabHble
NBHKEHUS. JKU3HEHHAs! EMKOCTb JIETKHUX.
Jlerounsle 00bemMbl. HepBHas

OObsicHEHUE CYIIHOCTH MpoIiecca
JIbIXaHHUS.

Y cTaHOBIIEHUE B3aMMOCBSI3U MEXKTY
O0COOEHHOCTSIMU CTPOEHUSI OPTaHOB
JIbIXaHUS Y BBITTOJTHSAEMBIMU
(GYHKUMSMU.

OOBsiCHEHHE MEXaHU3MOB JIbIXaHUSI,
HENPOTYMOPAIIbHOM PETYJISALUA
pabOThI OPTaHOB JILIXAHMS.
HccnenoBanue )KU3HEHHON €EMKOCTH
JIETKUX, ONPEAEIEHNUE YaCTOThI

JAbIXaHWA, 06CY)KI[CHI/IC IMOJYYCHHBIX

pE3YyIbTATOB.
BrisiBneHue npu3sHakoB U IPUYUH
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Y TYMOpajbHas PEryJysilus IbIXaHUsl.
['nruena npixanus. TpeHUpoBKa
IbIXarenbHbIX MbIII. [Ipenynpexaenue
MOBPEXKIAECHUS FOJIOCOBOIO anmnapara.
Nupexuronnsie 0051€3HU, TEPEeIAIOIINECs
yepe3 BO3yX, U Mpodre 3a00JIeBaHUS
OpraHoB JbIXaHus. Biausinue
Ta0aKOKypEeHUS Ha OpPraHbl IbIXaTeIbHON
CUCTEeMBI. AcTMa, OOCTPYKTHUBHBIC
3a0011€BaHuUs JbIXaTEIbHOU CUCTEMBI.
Jlemoncmpayus MOJENY TOPTaHU, MOJIEIIH,
MPOSICHSAIONIEN MEXaHU3M BJI0XA U BBIIOXA.
Jlabopamopnsie u npakmuueckue
pabomot.

N3mepenne o0xBarta rpyJHOM KIETKH

B COCTOSIHUM B0OXA U BBIJOXA.
OnpeneneHne 4aCTOTHI IbIXaHUS.

Bnusinue paznuyHbix (pakTOpOB HA YaCTOTY
JIBIXaHUS.

Crmporpadus.

N3ydeHune rucToinornyeckux nmpenapaTon
OpPraHoOB JIbIXaHUS

MH(EKITMOHHBIX 3a00JIeBaHUN
OpTaHOB JIbIXaHMSI.

Onucanue Mep NpeaynpexacHHUs
MH(EKIIMOHHBIX 3a00JI€BaHUI.

OO0cyx1eHue BpeJHOTO BO3ACHCTBUS

Ta6aKOKyp€HI/I}I, HapKOTHUYCCKHUX U

IMCUXOTPOITHBIX BCIICCTB HA 3JOPOBLEC

YCJIOBCKaA

Hroro yacoB nmo teme

11. IInmeBapuTebHasA CHCT

eMa

111

ITnmeBapurenbHas
cucrema

AHaTOMHUS NUILEBAPUTEIIBHON CUCTEMBI:
pPOTOBAs MOJOCTh, MUILIEBO, )KETYIOK,
TIOJIKEITY IOYHAS KeJIe3a, IEYEHb, OTIACIIbI

Onurcanue opraHos
MUIIEBAPUTETHHON CUCTEMBI.
Y cTaHOBJIEHUE B3aUMOCBSI3U MEXKITY
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TOHKOM KUIIIKH, OTJICIbI TOJICTOM KHUILIKH.
Crtpoenue 3y0a, 3yOHast CHCTEMa YeJIOBEKa.
DU3MOIOTHS MTUIIEBAPUTEIBHON CUCTEMBI:
pacieryieHue 0eKoB, JIUIHUJIOB,
YTJIEBOJ0OB, HYKJIEHHOBBIX KHUCIIOT

o1 IelicTBHEM (PEPMEHTOB,
CEKPETUPYEMBIX Pa3HBIMU OT/CIaMHU
MHIIEBAPUTEITBHON CUCTEMbI. XUMUYECKUI
COCTaB CJIIOHBI, KEJTYJIOYHOT'O COKa,
MOJIKEITYJOYHOTO COKA, JKEJTUH, COKa
TOHKOM KUIKU. IlonocTHOE U
IIPUCTEHOYHOE MHUIIEBAPEHUE B TOHKOM
kueyHuke. OyHKINM MOHKEITyJ0YHON
Kene3bl U redyeHn. QyHKIUU TOJICTON
KuIku. Poib kuiedHoi MUkpodIopbl
JUTSL UeJIOBEKA.

HepBHas 1 rymopainbHas peryisius
MPOLIECCOB MUIIEBAPEHUS, YTIIEBOIHOTO,
JUMHIHOTO, OSJIKOBOrO OOMEHa.

I'uruena nutanus. HemHdeknuoHHbIe

Y AyTOMMMYHHBIE 3a00JI€BaHUS CUCTEMBI
nuiieBapenus. [Ipenynpexaenue
UHOEKITUN ¥ MPOYHX KEITYJOUHO-
KHIIICYHBIX 3a00JI€BaHMM (TacTpUT,
sI3BeHHAas1 00JIE3Hb, alITICH IUIINT, ITUPPO3,
MaHKPEaTUT U APYTHe), MUIIEBbIX
oTpaBieHM. XeInKoOaKTep Kak (HakTop

CTPOECHUEM OPraHOB MUIIEBAPEHUS
Y BBITTOJTHAEMBIMU UMH (PYHKITASIMH.
OOBsicCHEHNE MEXaHU3MOB
MUIIEBAPEHUS, HEUPOTYMOPAIIBHOU
PEryJIALINY IPOUECCOB MUIIEBAPEHUS.
HccnenoBanue neiicTBus (epMEHTOB
CJIFOHBI Ha KpaxMmaJ, 00CyKJIeHue
pE3yIbTATOB.

PackpriTrie posii COBpEMEHHBIX
METOJIOB U3YUCHHUS OPraHOB
MUIIEBAPEHUS.

Onucanue HenHMEKITMOHHBIX
3a00J1eBaHUM MTUIIIEBAPUTEITHHON
CUCTEMBI U UX IPUYMH.
O6ocHoBaHKE Mep NPODUITAKTUKI
MH(PEKIMOHHBIX 3a00JIeBaHUI
OpraHOB MUIIEBAPEHUS, OCHOBHBIX
MIPUHIIUIIOB 3I0POBOTO 00pa3a >KU3HU
Y TUTUEHBI TUTaHUS.

OO6cyx)aeHue BpeHOro BO3ICHCTBUS
TabaKOKypeHUs, HAPKOTHUUECKHIX

Y IICUXOTPOIHBIX BEIIECTB

Ha 3JI0POBbE YEJIOBEKA
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Pa3BUTHA TaCTPpUTA U A3BLI. Bnusuue
KYPCHHUA U AJIKOT'OJII Ha ITMIICBAPCHHC.
PaCCTpOfICTBa IMUIICBOI'O IIOBCACHM .

Jlemoncmpayus Topca 4yeI0BeKa, TaOIHII.

Jlabopamopnsie u npakmuueckue
pabomot.

Uccnenosanue aeiicteus pepMeHTOB
CJIIOHBI Ha Kpaxmail.

N3ydeHune rucTonornyeckux mpenapaTon
OpraHoOB MUIIEBAPUTEIIHLHOU CUCTEMBI

HToro yacoB mo teme

12. BeigesuTeJILHAA CHCTEMA

12.1

BrigenurenpHas
cucTeMa

CrtpoeHue BbIICIUTEIbHON CUCTEMBI:
MOYKH, MOYETOYHUKH, MOYEBOH ITy3bIPb,
MOYEHUCIYCKATEIbHBINA KaHAJL.
OyHkImoHupoBanue nouku. Hedpon kak
CTPYKTYpHO-(DYHKITMOHAJIbHAS €TUHHUIIA
oYK, OU3HOJOTHYECKHUE TTPOLIECCHI
dbopmMupoBaHUsI BTOPUYHONU MOYH:
bunbTpanms, peadbcopOIus, CeKperus.
Ponb nouku B perymsiiiiu apTepuaibHOTO
napiienusi. HepBHast u rymopanibHas
perymsius paboThl OPraHoOB
BBIICJIUTEILHOM CHCTEMBI. 3a001eBaHuUs
OpraHoOB MOYEBBIJICIUTEILHON CUCTEMBI
(TuCcTUT, TUeToHePUT, MOYECKaAMEHHAsI
0OJIe3Hb U IpyTHE), UX MPEAYIIPEKICHHE.

OnucaHne OpraHoB BbIICICHUS

B OPTaHU3MeE YEJIOBEKA.
OObsicHEHUE 3HaYEHUsI OPTaHOB
CUCTEMBI BBIJICJICHHS B BBIBEICHUU
pPacTBOPUMBIX B BOJIE BEILIECTB.
YcTraHoBI€HUE B3aUMOCBSI3H MEKIY
OCOOCHHOCTSIMU CTPOCHUSI OPTaHOB
Y BBITIOTHSAEMBIMU UMU (QYHKITASIMH.
OOBsicHEHUE BIUSHUS
HEUPOTYMOPAIIbHOM PETYJIIALAU

Ha paboTy BBIACIUTEIHLHON CUCTEMBI.
HccaenoBanue MeCTOIOJIOKEHUSA
MOYEK Ha MYJISKE YEJIOBEKa.
ApPryMeHTUpPOBaHUE U OLICHUBAHHUE
BIUSIHUA (DAKTOPOB pUCKa

112



HckyccTBennas mouka. J(nanus.
TpaHcmianTaus MOYKH.
Jlemoncmpayus TabnuLl, MOJEIN
«CTpoeHue oYKy MIEKOMUTAIOIIETOY,
MyJIsiKa TTOYEK YETOBEKA, BIAXKHOTO
npernapara.

Jlabopamopnsie u npakmuueckue
pabomot.

N3ydeHne rucTonornyeckux mpenapaTon
pPa3HBIX Y4aCTKOB MMOYKH, MOYETOUHHKA,
MOYEBOTO IMy3bIPs

Ha 3JI0POBBE YETIOBEKA.
Omnucanne MpU3HAKOB 3a00JICBaHUH,
Mep IpodUIaKTUKU O0Ie3Her
OpPraHOB MOYEBBIICIIUTEIIBHON
CHCTEMBI

Hroro yacoB o teme

13. ITos0oBas cucrema

13.1

IlonoBas cucrema

Cranuu ramerorenesa. OTJINYMS OOreHe3a
U CIiepMaToreHesa Apyr OT Apyra.
OrmnogoTBOpEHME.

JKenckast mosioBasi cucteMa: SIMYHUKH,
MaTO4YHbIE TPYObI, MaTKa, BlaraJiuiie,
BHEIIIHHUE TI0JIOBBIE OPTaHBbl.
MeHcTpyalibHBIN LIUAKIL

My:xcKasi oJ0Basi CUCTEMA: CEMEHHHUKHU
U TIPOYKE BHYTPEHHUE TI0JIOBBIC OPTaHBbl,
BHEIIIHKE TI0JIOBBIC OPTaHBbI.

HepBHast 1 rymopainbHas peryisinus
paboThl OPTAHOB MOJIOBOM CUCTEMBI.
[TnanupoBanme 6epeMEHHOCTH, METO/IBI
KOHTpALICNIUH, MPEIUMILIAHTAI[MOHHBII

CpaBHeHue ooreHesa

U CIIepMaToreHesa.

OOBsicHEHUE CMbICIIa OUOTOTUYECKUX
MMOHSATHUM: TaMETOI'CHE3,
HMCKYCCTBEHHOE OILJIOIOTBOPEHUE
(BKO).

Onucanue opraHoB MOJIOBOM
CHUCTEMBbI B OPTaHU3ME YEJIOBEKA.
OObsicHEHUE BIUSHUS
HENPOTYMOPAIIbHOM PETYJISALUA
Ha paboTy MOJIOBOI CUCTEMBI
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CKPUHUHT, 3KCTPAKOPIIOPATILHOE
OIUIOIOTBOPEHUE. bepeMEHHOCTB,
naktaius. 3a00JIeBaHUs, IEPEAAIOLTUECS
MIOJIOBBIM ITYTEM.

Jlabopamopnvie u npakmuueckue
paoombul.

N3yueHne rucToIOrnaecKux mpernapaTon
OPTaHOB MOJIOBOM CUCTEMBI

HToro yacoB mo teme

14. Ko:xxa u ee npou3BOAHbIE

14.1

Koxa u ee
MIPOU3BO/IHBIC

DNUIEPMUC — MHOTOCJIOMHBIN
OporoseBaronii anurenuii. Ciion
snuaepmuca. Ciou nepmsl. [TogkoxHas
AKUpOBas KieTdyaTtka. [[pou3Bo/IHbIE KOKU:
HOT'TH, BOJIOCHL. KOXHBIE JKeJe3bl: TOTOBBIE,
CaJIbHbIE U MOJIOYHbIE. DYHKIINH KOXKHU.
PoJsib HEpBHOM ¥ T'yMOpaIbHOU PEryJISIIUN
B OCYILIECTBJIECHUHU TEPMOPETYIISTOPHOMN

U IpyTUX QYHKIIANA KOXKH.

3a0o0eBaHuUs KOKH U UX MPEAYTPEKICHHE.
IleperpeBanue: COJTHEYHBIN U TETJIOBOM
yaapbl. Oxoru. OOMOpOKEHHS.
[IpodunakTuka u neppasi MOMOIIb

P TEIIOBOM U COJTHEYHOM yJapax,
0’K0Trax U 0OMOPOKECHHUSIX.
Jlemoncmpayus MOIEIIA CTPOCHUS KOXKH,
TaOJINII, CIIANI0B.

Onucanue cTpoeHus U PyHKIUN
KOXH, €€ MPONU3BOTHBIX.
HccnenoBanue BIusiHAS (PaKTOPOB
OKPYXaKOUIEH Cpelibl HA KOXKY.
OObsicHEHHE MEXaHU3MOB
TEPMOPETYJISAIINH.

Onucanue nprueMoB MepBON MTOMOIIIH
IIPU COJIHEYHOM U TETIJIOBOM yJiapax,
TpaBMax, 0’KOTax, 0OMOPOKCHHIH,
OCHOBHBIX THTHCHHUUECKHUX
TpeOOBaHMI K OJIEXkAEC U O0YBH.
OO6cyxnenue 3a06071eBaHUN KOXKU

U UX TPEIypPexkKICHUS
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Jlabopamopnsie u npakmuyeckue
pabomot.

Uccnenosanue ¢ moMONIBIO JTYTbl ThUIBHON
Y JIAJOHHOW CTOPOHBI KUCTH.

N3ydeHune rucTonornyeckux nmpenapaTon
AIUJIEPMHUCA U JIEPMBI

HToro yacoB mo teme

3

15. ApanTanum opraHu3ma 4ejioBeKa

15.1

Anantanuu
OpraHu3Ma 4ejIoBeKa

5

Tepmoperynsauus: poyib KOXKU U COCY0B.
['mnoranamyc kKak HeHTp
HEUPOTyMOPaJIbHOU PETYIISALIUU
teruiooOMeHa. [loBeneHueckue aganramum.
Ananranuu 4esoBeka, ero OpraHoB

Y TKaHE! K HU3KUM KOHLEHTPaLHsIM
KHCJIOPOJIA U TUIIOKCUU. Peryismus
noTpeOIeHHs KUCIOPO/1a TKaHSIMH,
sputpono33. Ilepecrpoiika meTabonunzma
KJIETOK B YCJIOBUM THIIOKCHHU.
AJlantaiuy K HEIOCTAaTKy Pa3IM4HbIX
UTATEIbHBIX BEIIECTB. DHEPreTUYECKAS
(yHKUHMS TJIMKOTEHA B IE€YEHU U JIUIKI0B
B )KHpOBOM TKaHU. [Topsanok
VCIIOJIb30BaHUs 3a11aCOB MTUTATEIIbHBIX
BEILIECTB B opranusme. Ilepectpoiika
MeTabou3Ma KIETOK B yCITIOBHSIX
TOJIOAHMUSL.

[upkanusie put™mbl. Biusaue

OO6cyxeHne aganTHBHBIX
MEXaHHU3MOB YEJIOBEUYECKOTO
OopraHu3Ma.

N3yuenue nepecTpoek MeTadoIm3Ma
[10J1 BO3JICICTBUEM BHEITHUX
(hakTOpoB.

OO0BsIcHeHHE 3HAUNMOCTH
(bU3UYECKOM aKTUBHOCTH, PEKUMa
JTHSI ¥ TIMTaHUSA 171 37I0POBbSI
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POJOJKUTEILHOCTH CBETOBOTO JAHS
Ha HEUPOTYMOPAIIbHYIO PETYJISIIUIO
IPOLIECCOB KU3HEACITEIIbHOCTH YEJI0OBEKA.
TpenupoBku. Ponb gpusundeckoit
AKTUBHOCTHU B COXPaHEHUHU 37J0POBbs
yenoseka. [Ipodunakruka 3a6osieBanuit
CEpPACYHO-COCYAUCTON U AbIXATEIbHOU
CHUCTEM U ONIOPHO-JIBUTATEIILHOTO aIllapara.
Ananraiuu Kk HeBecoMocTu. [lepectpoiiku
MeTaboJM3Ma B YCIOBUSX HU3KOU
rpaBUTALMM, TPOPUIAKTUKA HETATUBHBIX
IIOCJIECTBUM.

Jemoncmpayus nocoOuit 1 00y4aromumx
BUJICOPOJTUKOB

Hroro yacoB nmo teme

16. 'eHeTHKA YeJI0BEKA

16.1

['eneTHka yemoBeka

Onpenenenue reHa v alens, TEHOTUIIA

u ¢penotuna. [louarue romo-

Y TE€TEePO3UTOTHI. 3aKOHBI MeHens.
BzaumoneiictBue ayuieneii. MoHOTreHHEBIE
Y TIOJINT€HHBIC MPU3HAKUA. XPOMOCOMHAast
TE€OpHs HACTIECTBEHHOCTH Moprana.
Kpoccunrosep u cuerieHHOE
HacjeaoBaHue. MexaHU3Mbl ONPEACTICHUS
noza. [1oJoBbIe XpOMOCOMBI M ayTOCOMBI
yenoBeka. HacnenoBanue, ClieIIGHHOE

C TIOJIOM.

PackpeiTrie cMbIciia TEPMUHOB

Y TIOHATHH: JOMHUHAHTHBIC

U pelieCCUBHBIE MPU3HAKH, aJICIIH,
rOMO3UT0Ta U T€TEPO3UTOTA.
O3HaKOMJICHHE C 3aKOHOMEPHOCTSIMHU
HE3aBHCHMOTO HACJIEJOBAaHUS,
CIICIUIEHHOT'O HACJICIOBAHUE
MPU3HAKOB, HACJICOBAHMS,
CIICIIEHHOTO C ITOJIOM.
Onpenenenue noJa.

OO6cyx1eHne 3aKOHOMEPHOCTEH
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HM3MeHYnBOCTR: HACIEACTBCHHAS

1 HeHacnencrseHHas. [Ipumepst
HEHACJICICTBEHHBIX N3MEHCHUMN
(momudukaruit). Knaccuduxarms
HacCJEICTBCHHOM U3MEHUYMBOCTHU

Ha MYTallMOHHYIO U peKOMOMHAIIUOHHYIO.
I'eHHbBIC, XpOMOCOMHBIE U1 TCHOMHBIEC
3a0oneBanus. [Ipumepsl TeHHBIX,
XPOMOCOMHBIX M TCHOMHBIX 3a00JI€BaHMI
YyeJIOBEKa.

[TonmynsiioOHHAs! TEHETHKA.

[Toustue renodonaa. Pacnpenenenue
YacTOT aJUIeJIel B MOIYJISLNH.

3akoHn Xapau-BaitnOepra.

Pemenne reneTnueckux 3aaad.
MenunuHckas renetuka. [loctpoenue
POZOCIOBHBIX IMPU AHAIM3€E ONTPEACTCHHBIX
pu3HaKOB. POJib TeHETHUUECKUX aHATN30B
MIpY TJIAHUPOBAHUM U KOHTPOJIE
OCpPEMEHHOCTH.

CexBeHUpOBaHNE T€HOMA KaK UHCTPYMEHT,
TIO3BOJISFOIIUI ITPOTHO3UPOBATH (DEHOTHIT
YyeJIoBeKa U IPYTUX KUBBIX OPTaHU3MOB,
a Takxe BUpYcoB. buonndopmaruueckue
WHCTPYMEHTHI aHAJIU3a FTeHOMOB. MeTo1bl
HaIMpaBJIECHHOTO U3MEHEHHUS T€HOMOB
OpraHu3MoB. [ 'eHeTuUecKast UHKEHEPUSI.

W3MEHYUBOCTH IMPU3HAKOB
(HacnencTBeHHAs

W HCHACJICACTBCHHAA I/I3MeH‘-II/IBOCTB)
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['enoMHOE penakTUpOBaHKUE. ITUYECKUE
ACIEKThl BHECEHUSI U3MEHEHUN B T€HOMBI
Pa3IMYHBIX OPraHU3MOB, B TOM YHCIIE
YeJI0BEKA.

Jlemoncmpayua Tabiun, NaaKaTos,
KHUHO(parMeHToB, poianukoB u3 MHtepHera

HToro yacoB mo teme

17. AuTponorenes

17.1

AHTpoOnorexes

[IpumaThl: OTIIMYUTEIIBHBIC YEPTHI, COCTAB
Y SBOJIIOLUS OTpsijia.

YHUKaIbHBIC TIPU3HAKHA TOMUHM/I.
[IpssMox ok aeHne: TEOPUH BOZHUKHOBEHHS,
aHaTOMO-MOP(OJIOTHISCKUI KOMILIEKC
npu3HakoB. [IpAMOX0XKIeHUE B APYTHX
rpynnax npumaros. Pyka,
MPUCIIOCOOJICHHAs! K U3TOTOBJICHUIO

Y IPUMEHEHUIO OPYAUH Tpyaa.
Bricokopa3BUTHIN MO3T: TEHICHIUH

B DBOJTIOIIMH, YHUKATHHBIC YEPTHI,
MopdoornyecKkrue 0COOEHHOCTH.
CXOJZICTBO M pa3IMyuusl YETOBEKA U
YeJI0BEKOOOPa3HBIX 00€3bsIH: aHATOMMUS,
AMOPHOJIOTHS, ONOXHMHUS, TIOBEJICHHE.
[IIumnan3e kaK OJIM>KAWIITUN JKUBOM
POJCTBEHHHK YEJIOBEKA. DBOJIIOIUS
4eJI0BEKOOOPa3HbIX 00E3bsH.
Jemoncmpayus Mynspkei, TabauL,

KiaccugunmpoBanue opraHu3MoB
Ha OCHOBE MX CTPOCHHUSI.
CpaBHeHue noJyo0€e3bsH U BBICIITHX
MIPUMATOB, IIUPOKOHOCHIX

1 Y3KOHOCBHIX 00€3bsIH.

BrisBiaeHne OTIHUYUTEIBHBIX
MPU3HAKOB TOMUHU]I,
YeJI0BEKOOOPa3HbIX 00€3bsH,
aBCTPAJIONUTEKOB, MPEACTaBUTEIICH
poxa Homo
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claioB, BUAeO(UIbMOB U CaliTOB
NHTepHeTa, NOKa3bIBAIOIINX CTPOCHHE
IPEIKOB COBPEMEHHOTO YEJIOBEKa, 00€3bsIH-
AHTPOIMOUIOB, MPECTaBUTENEH
YEJI0BEYECKHUX pac.

Jlabopamopnwle u npakmuueckue pabomaol
N3yuenue npeBHENIEH UCTOPUU

Y DBOJIFOLIMHU YEJIOBEKA HA IIPUMEPE
KOJUICKITUI U PEKOHCTPYKITUH (IKCKYpCHs

B MAJICOHTOJIOTUYECKUN MYy3€i)

Htoro yacoB no Teme 3
18. YesioBek u OKpy:Kalomias cpeaa
18.1 | Yenosek u 2 DkoJyiornyeckue (HPakTopbl U UX IEUCTBHE AprymMEHTHPOBAaHHE 3aBUCUMOCTH

OKpY’Karolas cpeaa

Ha OpraHU3M YeJIOBEKa. 3aBUCUMOCTb
310POBbs UEJIOBEKA OT COCTOSHUSA
OKpyXarouen cpenbl. MUKpOKIMMAT
KWJIBIX TTOMEIIeHUU. Tpy yenoBeka.
®dusznonorus Tpyna. PaborocnocodbHoctsh
Y YTOMJICHHE.

310pOBBE YEJIOBEKA KaK COI[MAIbHAS
LIEHHOCTb. DAaKTOPBI, HAPYIIAOLINE
30POBbE: TUIIOANHAMMUSA, KypEHHUE,
yHnoTpeOJIeHUE aKoros, HAPKOTUKOB,
HecOaIaHCUPOBAHHOE TUTAHUE, CTPECC.
Ykperuienue 310poBbs. KyneTypa
OTHOIIEHHUSI K COOCTBEHHOMY 3/10POBbIO
1 3I0POBBIO OKPYKAKOLIUX.

3JI0pPOBbSI YEJIOBEKA OT COCTOSHUSA
OKPY’KarOIIEU CPEIBI.

AHanu3 1 OIICHUBAHUE BIIUSTHUS
(hakTOpOB pUCKa Ha 3I0POBLE
YeJIOBEKA.

O6ocHoBaHKE 310pOBOTO 0Opas3a
KU3HU, pallMOHAILHOW OpTaHU3aIiN
TpyJa U MOJHOIEHHOTO OTJbIXa

JUTSL TIOIIEP KaHUS TICHXUYECKOTO

U (PU3UYECKOTO 3I0POBbS

YeioBeKa.

OO6cCyXaeHne aHTPOTIOT€HHBIX
BO3JICMCTBUN HA IPUPOAY,
rJ1I00aJIbHBIX YKOJIOTHYECKUX
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AHTpOTIOreHHbIE BO3/ICUCTBHS HA CPELTY.
Hapyienue kpyroBopoTa BeIecTB

B Onocdepe. AHTPOTIOTCHHBIN
KPYTOBOPOT. DKOJIOTUYECKHE KPU3UCHI U
WX MPUYUHBI.

KosBomtonus o01iecTBa v Npupo/IbI.
PanmonaibHOE MPUPOAOIIOIB30BAHKE.
3Ha4YeHHE OXPaHbl OKPYXKAIOLIEH
IPUPOIHON CpeAbl ISl COXPAHEHHUS
YeJI0BEYECTBA.

Jlemoncmpayus tadbnuu,

IIJIAKaTOB, KHHO()PAarMeHTOB,
BHUJIEOPOJIMKOB 13 MHTEpHETa

poOJIeM, pOJIN OXPaHbI
IPUPOIBI B COXPAHECHUHU KU3HH
Ha 3emiie

Htoro 4yacos 1o teme 2
OBILEE KOJIMYECTBO 102
YACOB IIO

[TPOIT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumeHoBaHue pa3jiesioB u

KoanuecTBO 4acoB

dyeKkTpoHHbIe (LM pPOBbLIE)

Ne /it Konrpoabnbsie IIpakruuyeckue
TeM MPOrpaMMBbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. BBenenne
bubnuoreka ITOK https:/mMouypoku.pd/
11 Beenenne 5 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Hroro no pazgeny 5
Pasznen 2. bakrepuu u apxeun
bubaunoreka IJOK https://mMonypoxu.pd/
2.1 bakTepuu u apxeu 4 2 CBEPOBPA30OBAHME
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Hroro no pazneny 4
Pa3nes 3. MHOroo6pa3ue 0JHOKJIETOYHBIX JYKAPHOT
MHOFOO6pa3I/Ie bubnunoreka LJOK https://mMonypoxu.pd/
3.1 4 CBEPOBPA3OBAHUE
OZAHOKJICTOHHBIX SyKapHOT https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Hroro no pazgeny 4
Pa3nes 4. ApxemiacTuaHble HJIH «PACTEHUS
Botanuka — HayKka o Bbubmotrexa ITOK https://mMonypokn.pd/
41 1 CBEPOBPA3OBAHME
pacTCHUAX https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Bubnmoreka IIOK https://monypoku.pd/
OO1as opranu3anus
4.2 tHas op " 2 1 CBEPOBPA3OBAHUE

PACTUTECIIBHOTO OpraHnu3mMa

https://sbereducation.ru/?ysclid=mgs5zf94si190911577
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bubaunoreka IJOK https:/mMonypoxu.pd/

4.3 CrniopoBble pacTeHUs 9 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
bubaunoreka IJOK https:/mMonypoxu.pd/

4.4 CemMeHHBIC pacTCHUS 8 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Htoro no pazneny 20

Pa3nes 5. CTpoeHue H JKU3HeAeATEJbHOCTh CEMEHHBIX PACTeHHIl

bubnuoreka ITOK https:/mMouypoku.pd/

51 [ToGer 1 OOETOBBIE CUCTEMBI 5 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
bubnuoreka ITOK https:/mMouypoku.pd/
5.2 JIucr 5 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmunoreka IJOK https://mMonypoxu.pd/
5.3 Kopenb 1 KOpHEBBIE CHCTEMBI 6 CBEPOBPA3OBAHVE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
BereTaTHBHOE PA3MHOKEHHE Bu6nmoreka LIOK https://mouypoku.pd/
5.4 . 4 CBEPOBPA30OBAHUE
pacTeHIN https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Bubnmoreka LIOK https://mouypoku.pd/
55 Knaccudukanms 1BeTKOBBIX 5 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro mo pazueny 25

Pa3nes 6. Jxosorus pacrenunii. Pactenusi B IpUPOIHBIX CO00IIECTBAX

DKOJIOTHS PaCTCHUH.

Bu6nmoreka IIOK https://mouypoku.pd/

6.1 Pactenus B mpupoTHBIX 7 CBEPOBPA3OBAHME
coo0IIecTBaxX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazgeny 7
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Paszgea 7. PacTurenbHbI MUP U 1eITEJIbHOCTDH Y€J10BEKA

PacturensHblil MUp 1

bubnuoreka [TOK https:/mMouypoku.pd/

7.1 3 1 CBEPOBPA30OBAHUE
ACATCIBEHOCTD HCJIOBCKA https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Wroro no pazueny 3
OBIIEE KOJIMYECTBO YACOB I10 68 28

[NPOT'PAMME
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8 KVIACC

KoumnuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIe (LM pPOBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Paznen 1. 'pudb1 1 rpu60no100HbIe OPraHU3MbI
rpI/I6BI - FpI/I60HOJ106HLIe Bubnuoreka IIOK https://mouypoku.pd/
1.1 6 3 CBEPOBPA3OBAHUE
OpTaHM3MBI https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
Hroro mo pazueny 6
Pa3gen 2. ’KuBoTHbIe
Bbubnuoreka [{OK https:/mouypoku.pd/
2.1 300J10THs — HAYKa O KUBOTHBIX 1 CBEPOBPA3OBAHVE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
OCOBEHHOCTH CTPOEHHS! bubmunoreka IJOK https://mMonypoxu.pd/
2.2 . 3 CBEPOBPA3OBAHUE
KUBOTHOH KIICTKH https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
Hroro no pazgeny 4

Pa3nen 3. CTpoeHue u ku3HeAeATEJIbHOCTD ;KHBOTHOr0 opranusMa Oprann3MeHHbIi YPOBeHb OPraHN3aALMHU KU3HH

3.1

3.2

ITnTanne Y ) KUBOTHBIX

TpaHCOPT y JKUBOTHBIX

3

Bubnmoreka LIOK https://mouypoku.pd/
CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

bubnunoreka IJOK https://mMonypoxu.pd/
CBEPOBPA30OBAHUME
https://sbereducation.ru/?ysclid=mgs5zf94si190911577

3.3

3.4

I[BIXB.HI/IC Y ) KUBOTHBIX

Brigenenue Y ’KUBOTHBIX

bubnuoreka [{OK https:/mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577

Bubnmoreka IIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
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bubnuoreka [TOK https:/mMouypoku.pd/

3.5 Ornopa 1 IBUKEHHE Y )KMBOTHBIX 3 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Perysuus Ku3HeAEATETbHOCTH Bubnuoreka IIOK https://mouypoku.pd/
3.6 3 CBEPOBEPA3OBAHUE
Y KUBOTHBIX https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Hroro mo pazueny 18
Pa3nes 4. PazHooOpasue :KHBOTHBIX
JIBYXCIIOWHBIC U TPEXCITONHBIC Bubmmorexa LIOK https://Monypoku.pd/
4.1 SKUBOTHBIE M ©X OCOOEHHOCTH. 4 CBEPOBPA3OBAHIE
JByXCIOMHBIE )KUBOTHBIE https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubaunoreka IJOK https:/monypoxu.pd/
4.2 TpéxcioiiHble KUBOTHBIE 1 CBEPOBPA3OBAHVE
_ https://sbereducation.ru/?ysclid=mgs5zf94si190911577
bubnunoreka ITOK https:/mMouypoku.pd/
4.3 Tun Ilnockue uepsu 4 CBEPOBPA3OBAHME
_ https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Bu6nmoreka IIOK https://mouypoku.pd/
4.4 Tun Kpyrneie uepsu 2 CBEPOBPA3OBAHME
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubnuoreka [{OK https:/mMouypoku.pd/
4.5 Tun Konpyarsle uepsu 3 CBEPOBPA3OBAHME
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Bu6nmoreka IIOK https://mouypoku.pd/
4.6 Tun Monarocku 3 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Bubnmoreka IIOK https://mouypoku.pd/
4.7 Tun Ynenucronorue 12 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bub OK https:// .pd/
4.8 Tun XopaoBbie 2 ubnmorexa Il bs://momypoKi.pg

CBEPOBPA30OBAHME
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PazHooOpasue u 3BomIoNuUs

bubnuoreka [TOK https:/mMouypoku.pd/

49 1 CBEPOBPA3OBAHUE
TTO3BOHOTHBIX JKMUBOTHbIX https://sbereducation.ru/?ysclid=mgs5zf94si190911577
bubnuoreka [TOK https:/mMouypoku.pd/
4.10 Hanxnacc PeiObt 7 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
bubaunoreka IJOK https:/monypoxu.pd/
BrIxXo m03BOHOYHEIX HA C .
411 " Ig ; yay 4 CBEPOBPA3OBAHUE
M(bn WU, UK 3€MHOBOIHEIC https://sbereducation.ru/?ysclid=mgs5zf94si190911577
AMHUOTHL. Permummu, wim bubmunoreka IJOK https://monypoxu.pd/
412 I 5 CBEPOBPA3OBAHUE
PCECMbIRAIOTIHecH ' https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubnunoreka ITOK https://mMouypoku.pd/
413 ITTune! 8 CBEPOBPA3OBAHUE
‘ https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubnunoreka ITOK https:/mMouypoku.pd/
414 Miexonuraromue 8 CBEPOBEPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro mo pazueny 64
Pasznen 5. DBoJaronus M YKOJOTUA JKHBOTHBIX
DBOIOIHIS ¥ SKOJOTHS bubnuoreka [{OK https:/mMouypoku.pd/
5.1 7 CBEPOBPA3OBAHUE
KUBOTHBIX https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Hroro no pazgeny 7
Pa3pnen 6. JKuBOTHEIE M YeJIOBEK
Bu6nmoreka IIOK https://mouypoku.pd/
6.1 JKMBOTHEIE U YETIOBEK 3 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
HWroro no pazneny 3
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OBIIEE KOJIMYECTBO YACOB I10

102 0 5
I[TPOT'PAMME
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9 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIe (LM pPOBbLIE)

Konrpoabnbsie IIpakruuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl

padoThI padoTshI
Pa3nen 1. BBenenne

bubnuoreka ITOK https:/mMouypoku.pd/
11 Beenenue 1 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577

Hroro no pazneny 1

Pa3zgen 2. O0mmii 0030p KJI€TOK M TKAH

eil oprann3zma 4JejioBeKa

OGMeH BeIECTB KaK OCHOBA bubmunoreka IJOK https:/mMonypoxu.pd/
2.1 7 CBEPOBPA3OBAHUE
KU3HH HCTIOBCKA https://sbereducation.ru/?ysclid=mgs5zf94si190911577
bubmunoreka IJOK https://mMonypoxu.pd/
2.2 Hutonorus 4 1 CBEPOBPA3OBAHME
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
THITBI TKAHEH OpraHk3Ma Bu6nmoreka LIOK https://mouypoku.pd/
2.3 8 1 CBEPOBPA3OBAHUE
HcIoBeKa https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Hroro mo pazueny 19
Pa3nen 3. HepBHasi cucrema
bubnunoreka IJOK https://mMonypoxu.pd/
3.1 HepsHas cucrema 8 2 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Hroro 1o pasneny 8
Pa3nes 4. CencopHbIe cHCTEMBI
4.1 CeHCOpHBIE CHCTEMBI 5 Bubmmorexa LOK https://monypoku.pd/
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CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577

Htoro no pazneny 5
Pa3nen 5. JngokpunHas cucrema
bubnuoreka [TOK https:/mMouypoku.pd/
51 DHJIOKpUHHAS CHCTEMA 5 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazgeny 5
Pa3nen 6. IloBenenue
bubnuoreka ITOK https:/mMouypoku.pd/
6.1 IloBenenue 4 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazneny 4
Pa3nes 7. OnopHo-ABUraTe/bLHBIN anmnapar
bubnuoreka [{OK https:/mMouypoku.pd/
7.1 Koctu 4 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubnuoreka [{OK https:/mMouypoku.pd/
7.2 \Y §5a110093 3 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazgeny 7

Pa3nen 8. KpoBeHochasi u iumdaTuyeckasi CHCTeMbI

OcoOeHHOCTH CTPOEHUS U

bubnuoreka [{OK https:/mouypoku.pd/

8.1 (GYHKIIMOHMPOBAHUS 3 CBEPOBPA3OBAHME
CepIeUHOMN MBIIIIIEI https://sbereducation.ru/?ysclid=mqs5zf94si190911577
KpoBeHOCHas CHCTEMA 1 Bubnmoreka IIOK https://monypoku.pd/

8.2 3 CBEPOBPA3OBAHME

nuMdaTrgeckas cuctema

https://sbereducation.ru/?ysclid=mgs5zf94si190911577
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bubaunoreka IJOK https:/mMonypoxu.pd/

8.3 BHyTpeHHs4 cpenia opranusma 4 CBEPOBPA30OBAHME
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro mo pazneny 10
Pazgen 9. UmmyHHas cucrema
bubaunoreka IJOK https:/mMonypoxu.pd/
9.1 NmMmyHHas cuctema 5 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazueny 5
Pasznen 10. [IpixaTebHasi cucTeMa
bubnunoreka ITOK https://mMouypoku.pd/
10.1 JlpixaTenpHas cucTeMa 4 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Hroro no pazneny 4
Pasnes 11. IlnmeBapurenbHas cucremMa
bubimoreka IOK https://mouypoku.pd/
111 [TumeBapuTenbHas cucrema ) CBEPOBPA3OBAHME
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Hroro no pazgeny )
Pa3nen 12. BoineauTeabHasi cHCTEMA
bubimoreka IOK https://monypoku.pd/
12.1 BrigenurensHas cuctemMa 3 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazneny 3
Paszaen 13. IlogoBasi cucrema
bub6 OK https:// .pd/
13.1 ITomoBast cuctema 4 nommorexa [ bs:/wanypoxis.p(

CBEPOBPA3OBAHUE
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Wroro no pazneny

Pa3nes 14. Koxa u eé npousBoaHble

141 Koxa u e€ npousBoanbie

bubnuoreka ITOK https:/mMouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577

Wroro no pazneny

Pa3nen 15. Anantanuu opranu3mMa 4ejioBeKka

151 Anantanuu oprainu3Ma
' YyeJI0BeKa

Bu6nuoreka IIOK https://mouypoku.pd/
CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Hroro no pazneny

Pa3zgen 16. I'eneTnka 4ye10BeKa

16.1 T'enetnka uegoBeka

bubmunoreka IJOK https://mMonypoxu.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577

Hroro no pasneny

Pa3nen 17. AuTponorenes

17.1 AHTponorexes

Hroro no pasaeny

Bubnmoreka LIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577

Pa3zgen 18. YennoBek u oxkpyskawmas cp

caa

18.1 UYenmoBek U OKpy’KaroIas cpeja

Bubnmoreka IIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

12
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HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
No KouaunuyecTBO yacoB Jlara
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer KoHTpoJbHbI IIpakTHYecku H3Yy'4YeHH
o0pa3oBaTe/ibHbIE PeCYPChI
n 0 e padoThl e padoThl |
bubarnoreka IIOK https://mMonypoxu.pd/
[uTosioruss — Hayka o 1 CBEPOBPA3OBAHUE
KJIEeTKe https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
bubmmoreka ITOK https://monypoku.pd/
Bupyconorus — nayka 1 CBEPOBPA3OBAHUME
0 BHpycax https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
CoBpemenHast bu6nnoreka LIOK https://mMonypoku.pd/
KJIaCCI/IQ)I/IKaL[I/ISI 1 CBEPOBPA3OBAHUME
OpraHu3MOB, OCHOBHEIE https://sbereducation.ru/?ysclid=mqs5zf94si19091157
MPUHIIUTIBI 7
bu6nuoreka LIOK https://mouypoku.pd/
Mertobl Hay4HOrO 1 CBEPOBPA30OBAHUE
MO3HAHUA B OMOJIOTHH https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
Mukpockonus
ONTHYECKAs,
SJIEKTPOHHAA. Bubnuorexa LIOK https://mMouypoxu.pd/
JlaGopatopHas pabora. 1 CBEPOBPA3OBAHME
«[TpaBuiia TEXHUKH https://sbereducation.ru/?ysclid=mqs5zf94si19091157
6e30MacHOCTH TIPH 1
MPOBEICHUU
71a00paTOPHBIX U
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MPAKTUYECKHUX padoT.
OCHOBBI MUKPOCKOITHH:
MIPUTOTOBJICHHE
BPEMEHHBIX MPETapaToB
u pabora ¢
MHKPOCKOTIOM.
Odopminenne
pE3yIBbTaTOB padOTHI C
MHKPOCKOIIOM»

MukpoOuosiorus —
HayKa o
MHUKPOOpPTraHU3MaX.
[Ipokapuornueckas
Kierka. [IpakTuyeckas
pabora «3ydyenue
Mopdotoruu 0akTepHid
Ha MUKPOCKOITMYECKUX

bubmmoreka ITOK https://monypoku.pd/
CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si19091157

7

npernaparax»
bubimmoreka ITOK https://mouypoku.pd/
MHuoroo6pasue CBEPOBPA3OBAHUE
OakTepuit https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
bubimmoreka ITOK https://mouypoku.pd/
KnsznenesaTenbHOCTD CBEPOBPA30OBAHUE
OakTepuit https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
OcobenHocTH

OpraHu3alMM apXxe.
[IpakTuueckas pabora
«3yueHnne meToaoB

bubnunorexa IJOK https://mouypoku.pdy/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
7
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ne3UH(EKINN 1
CTEPUITH3ALIUI

OcHOBHbIE IPU3HAKU

OJTHOKJIETOYHBIX
JYKapHOT.
Jlaboparopuas pabota
«UA3yuenue bubnuoreka LIOK https://monypoku.pd/
10 e CBEPOBPA30OBAHUME
ONHOKJICTOMHBIX https://sbereducation.ru/?ysclid=mqs5zf94si19091157
OpPraHUu3MOB 1101 7
MHUKPOCKOIIOM Ha
BPEMECHHBIX U
(UKCHPOBAHHBIX
MUKpOIIpernaparax»
Crtpoenue, I1BUKEHUE,
[TATaHNC, PASMHOKCHUC Bbubnuoreka LIOK https://monypoku.pd/
11 aBTOTPO(HBIX U CBEPOBPA3OBAHUE
reTepoTpoPHBIX https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
OJHOKJICTOYHBIX 7
JYKapuoT
3HaueHne bu6nuoreka IIOK https://mouypoku.pd/
12 OJHOKJIETOYHBIX CBEPOBPA30OBAHUE
JYKapHoOT B IIPUPOIE U https://sbereducation.ru/?ysclid=mqs5zf94si19091157
JKHU3HHU YEJIOBEKA !
3aboyeBaHus,
BEI3BIBAEMEIC bubnuoreka LIOK https://mouypoku.pd/
13 OJHOKJICTOYHBIMH CBEPOEPASOBAHHE
A https://sbereducation.ru/?ysclid=mqs5zf94si19091157
J3YKapUOTaMH, U UX 7
npodunakTuka
14 boranuka — Hayka o bubnunorexa ITOK https://mouypoku.pdy/
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pacTeHusx

CBEPOGPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157

7

PacturenpHas kierka.
PacturenpHble TKaHU.

Jlaboparopnas pabota
«M3ydenue cTpoeHUs

pacTUTENBHBIX KIIETOK
Ha FOTOBBIX U

bubaunorexa ITOK https://mouypoku.pd/

BPEMEHHBIX
15 MHKpOIIPEnapaTax». CEE}.’OEPA3OBAHHE . :
https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
Jlaboparopuas pabora 7
«3yueHue
ocoOeHHOCTeH
CTPOECHUS TKaHEU
pacTeHuii Ha TOTOBBIX U
BPEMEHHBIX
MHUKpOTpernaparax»»
PacturenpHblit
OpTaHu3M Kak eJIMHOE
nenoe. Ipakrudeckas Bu6mnuorexa L{OK https://monypoxu.pd/

16 pabota «M3ydyenue CBEPOBPA3OBAHME .
CTPOEHUS OPTaHOB https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
pacTeHMIi Ha KUBBIX !
o0BeKTax U repOapHbIX
obOpasmax»

bubnuoreka LIOK https://mouypoku.pd/
17 AJBrosorusi — Hayka o CBEPOBPA3OBAHUE

BOJIOPOCIISX

https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
7
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Kpacusle Bogopociu.
[IpakTuueckas pabora
«3yuenue
0COOEHHOCTEMH

bubmurorexa ITOK https://mouypoku.pdy/
CBEPOBPA3OBAHUE

18 CTPOCHHA M ZKU3HCHHBIX https://sbereducation.ru/?ysclid=mqs5zf94si19091157
LIUKJIOB KPACHBIX 7
BOJIOPOCIIEH HA )KUBOM -
u repOapHOM
Marepuaie
3esneHble BOAOPOCH.
[IpakTuueckas padbora
«3ydeHne cTpoeHUs 1 bubmmoreka ITOK https://mouypoku.pd/
19 JKHU3HEHHBIX LIUKJIOB CEEPOBPA3OBAHHE . .
. https://sbereducation.ru/?ysclid=mgs5zf94si19091157
3€JIEHBIX BOIOPOCIIEN 7
Ha KUBOM U TepOapHOM -
marepuale
bubimmoreka ITOK https://mouypoku.pd/
20 XapoBbIe BOJOPOCIH CBEI_)OBPA%BAHHE . :
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
bu6nuoreka IIOK https://mouypoku.pd/
21 Bypsie Bogopocnu CBEI_)OBPA3OBAHHE . .
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
MoxoBuaHbIE UM MXH.
IpaxTuyeckas pa60Ta bubnuoreka LIOK https://mouypoku.pd/
20 <<I/13yquI/Ie CBEPOBPA3OB1_%HI/IE _ _
0COOeHHOCTEH https://sbereducation.ru/?ysclid=mqs5zf94si19091157

CTPOEHHUS KyKYIIKHHA
npHA U charnyma (Ha

7
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KHBBIX U TepOapHBIX
00BeKTax)»

23

24

[InaynoBunHsle
(rutayHer).
[TpakTruyeckas pabora
«3yueHue
0COOEHHOCTEMH
CTpOCHHUS MJIayHa
Oy1aBOBHIHOTO (Ha
KUBBIX U TepOapHBIX
00BEKTaX)»

XBOIIIEBUIHEIE.
[IpakTuueckas pabora
«3yuenune
0COOEHHOCTEMH
CTPOCHHS XBOIIIA
MOJIEBOTO U
MAarOPOTHHUKA
IIUTOBHUKA MY>KCKOT'O
(Ha )KMBBIX U
repOapHbBIX 00BEKTaX))»

bubmrnoreka ITOK https://mMonypoxu.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si19091157

7

bubmunorexa ITOK https://mMouypoku.pd/
CBEPOGPA30OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
7

25

[TamopoTHHKWM.
[IpakTuueckas padbora
«3ydeHne
ocoOeHHOCTeH
CTPOEHUS MaNoOPOTHUKA
IIUTOBHHUKA MY>KCKOTO
(Ha )KMBBIX U
repOapHbIX 00BEKTaX)»

bubnunorexa IJOK https://mouypoku.pdy/
CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si19091157
7
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I'onmocemeHHEbIE.
Bo3uunknoBenne
cemenu. O0mme
MIPU3HAKK CEMEHHBIX

bubmurorexa ITOK https://mMouypoku.pdy/

pacTeHui
26 I[IpakTHueckas pabora CEEI.’OEP ASOBAHHE ~ :
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
«3yueHue 7
0coOeHHOCTEH -
BHEUIHETO XBOM,
LIMIIEK U CEMSH
XBOMHBIX»
MHuoroo6pasue
rOJIOCEMEHHBIX.
Ipakriieckas pabora bubmoteka LIOK https://monypoku.pdy/

97 «3yuenune CEEPOEPA3OBAHI/IE . .
0COOEHHOCTEH https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
BHELIHEr0 CTPOCHUS 1
mo0eroB XBOMHBIX (€71b,

COCHA, JINCTBEHHUIIA)»
OG1wast XapaKTepPUCTUKA bu6nuoreka LIOK https://mouypoku.pd/

28 I(BETKOBBIX CEEPOBPA3OB/.%HI/IE . .

https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
(ITokpbITOCEMEHHBIX ) 7
[IBeTOK Kak opran
MOJIOBOTO
Pa3MHOXKEHHUS Y Bubnnorexa IIOK https://mounypoku.pdy/

29 MTOKPBITOCEMEHHBIX CBEPOBPASOBAHHE :

. https://sbereducation.ru/?ysclid=mqs5zf94si19091157
pacTeHui. 7

[IpakTuueckas pabota
«3yuenue
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MOp(OJIOTHH 1IBETKA
(Ha )KMBBIX U
(hUKCUPOBAHHBIX
o0bekTax). zyuenue
pazHoOOpa3us
COLIBETUI»

JKu3HEeHHEBIN IUKIT

bubmurorexa ITOK https://mouypoku.pd/
CBEPOBPA3OBAHUME

30 LIBETKOBBIX https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
Crtpoenue cemsiH
LBETKOBBIX PACTCHUM.
INpakTHyeckas pabora Bbubnuoreka LIOK https://monypoku.pd/
31 «3yueHue cTpoeHus CBEPOBEPASOBAHIE
yi p https://sbereducation.ru/?ysclid=mqs5zf94si19091157
CeMsIH 7
IMOKPBITOCEMEHHBIX
pacTeHuin»
Hnoner. ITpakTHyeckas bu6numoreka LIOK https://mouypoku.pd/
39 pabota «M3ydyenue CBEPOBPA3OBAHME
CTPOEHHUSI TUIOJIOB U https://sbereducation.ru/?ysclid=mqs5zf94si19091157
COILIIOUI» 7
NnnuBuayansHOe Bubnmoteka LIOK https://mMonypoku.pd/
33 pa3BUTHUE PACTEHUI CBEPOBPA3OBAHUE
ITOKpBITOCEMEHHBIX https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
(oHTOTCHE3) L
[ToGer. [IpakTuueckas
paGora «M3ydeHue Bubnnorexa IIOK https://mounypoku.pdy/
CBEPOBPA30OBAHUE
34 Mopdosorun nodera Ha

KHBBIX O0BEKTaX MU
Ha repOapHbIX

https://sbereducation.ru/?ysclid=mqs5zf94si19091157

7
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obpasmax»

[Touka. IIpakTuueckas
pabora «M3yuenue

CTPOCHMA bubmmoreka LIOK https://monypoku.pd/

35 BET€TAaTUBHEIX, CBEPOBPABOBAHI/IE _ _
TeHEPaTUBHBIX U https://shereducation.ru/?ysclid=mqgs5zf94si19091157
CMEILIaHHBIX ITOYEK. !

Pa3noobpazue nouex y
JPEBECHBIX PACTEHUII»
Mopdonorust cTedst.
[IpakTuueckas padbora
«3yuenune
TOTIEPEYHOTO CIIMA Bbu6nnoreka LIOK https://monypoku.pd/
36 CTBOJIA PACTEHUH U CEE}.’OBPA3OB‘?‘HHE , :
https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
aHaJu3 BIUSAHUA 7
5KOJIOTHYECKHX -
YCJIOBUH Ha pa3BUTHE
pacTeHuin»
AHnaromus cteOs.
[IpakTuueckas pabota
«3ydeHne
0COOEHHOCTEM
AHATOMHUECKOTIO bubnuorexa IJOK https://mouypoku.pdy/
37 CTpoeHHs cTe6IA CBEPOBPA3OBAHUE

JBYIOJbHBIX U
OJTHOJIOIBHBIX
TPaBSIHUCTBIX
pactenuid, cte0mus
JPEBECHBIX PACTCHUII»

https://sbereducation.ru/?ysclid=mqgs5zf94si19091157

7
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38

39

40

41

42

43

OyHKIUYU cTEOIS.
JlaboparopHnas pabora
«M3ydenue TpaHcmopTa
BEIIECTB B CcTE0IIE.
Nzyuenue
MeTamMop(030B moOeTa»

Mopdonorust nucTa.
[IpakTuueckas pabora
«3yuenune
Moponoruu nucTa Ha
KHUBBIX 00BEKTAX WU
repOapHbIX 00pa3iax»

AHaToMus NIHUCTA.
[IpakTrueckas paboTa
«ccnenoBanue
AHATOMUHM JICTA C
IIOMOIIILI0 CBETOBOI'O
MHUKPOCKOTIa)

DyHKIUY JTUCTA

dorocuntes. 3HaucHUE
¢dboTocuHTE3a

JIucronan, ero
MPUYUHBI, MEXAHU3M U
3Ha4YEHME B JKU3HHU
pacTeHus

bubmuorexa ITOK https://mouypoku.pdy/
CBEPOBPA30OBAHUME
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

bub6numoreka IIOK https://mouypoku.pd/
CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

bubaunorexa ITOK https://mouypoku.pd/
CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
7

bu6nuoreka LIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si19091157

7

bu6nuoreka LIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157

7

bubnunorexa IJOK https://mouypoku.pdy/
CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si19091157

7
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Mopdomorust KOpHs.
[IpakTuueckas pabora
«3yuenue

bubmuorexa ITOK https://mouypoku.pdy/
CBEPOBPA3OBAHHME

44 MOP(]OJIOrUH KOPHS Ha https://sbereducation.ru/?ysclid=mgs5zf94si19091157
JKMBBIX 00BEKTaxX HJIN L
repOapHbIX 00pa3iax»
AHaTOMUS KOpHS.
[IpakTrueckas pabota
«3yuenne Bbubnunorexa LIOK https://mMounypoxu.pdy/
45 AHATOMUYECKOTO CBEPOBPASOBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si19091157
CTPOECHHUSA KOPHS HA 7
TOTOBBIX
MUKpOIIpernaparax»
OyHKIUU KOPHSL.
JlaboparopHast pabora bu6nuoreka IIOK https://mouypoku.pd/
46 «M3ydeHnue cTpoeHus CBEPOLPA3OBAHHME
KOPHEBBIX BOJIOCKOB C https://sbereducation.ru/?ysclid=mqs5zf94si19091157
OMOIIIBbIO CBETOBOT'O !
MUKPOCKOITa»
bu6nuoreka LIOK https://mouypoku.pd/
47 MuHepanbHOE NUTaHUE CBEPOLPA3OBAHHME
pacTeHuit https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
JIpixanue KopHs.
JlaGoparopHas paGoTa Bubnnorexa IIOK https://mounypoku.pdy/
48 «Hccnenopanme CBEPOBPA30OBAHUE
a https://sbereducation.ru/?ysclid=mqs5zf94si19091157
BJIVISIHUSA BO3yXa Ha 7
pa3BUTHE KOPHEW»
49 Bupousmenenus bubaurorexa ITOK https://mMouypoku.pd/

KOpPHEMN U UX

CBEPOBPA30OBAHUE
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¢ynkuuu.JlaboparopHa
s pabota «3yuenue
MeTaMOp(}HO30B KOPHSI»

https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
7

50

o1

52

BereratuBHoe
Pa3MHOKEHUE
LBETKOBBIX PACTCHUHN U
€ro 3Ha4YCHHE B
€CTECTBEHHBIX
YCJIOBUSIX U B
CEJIbCKOX03IMCTBEHHOM
MPaKTUKE

KnonupoBanue
pacTeHui.
MUuKpOKIIOHAIBHOE
Pa3MHOKEHUE
pacrenuit. Kiierounas
WH)KEHEPUs KaK
COBpEMEHHas
TEXHOJIOTHS
Pa3MHOKEHHUS
pacTeHui.
[IpakTuueckas pabota
«Metoasl
MHUKPOKJIOHAIBHOTO
Pa3MHOKEHHUS
pacTeHuin»

[Tousa.
XapakTepuctuka
no4Bsl. PaznooOpazue

bubarnoreka IIOK https://mMonypoxu.pd/
CBEPOBPA30OBAHUME
https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
7

bubimoreka ITOK https://mouypoku.pd/
CBEPOGPA30OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
7

bubnuoreka LIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157

7
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I104YB

53

54

[Tousa. Ilnogopoaue
MOYBHL. Y 10OpeHus

Knaccudukanms
LIBeTKOBBIX.
JIByOIBHEIE.
CemeiicTBO
KpecronperHbIx.
[IpakTuueckas padbora
«Onpenenenue
Mpe/icTaBUTeNeH
cemeincTBa
KpecTouBetHbix ¢
HCIOJIb30BaHUEM
ONpEeACIIUTENCH
pacTeHui uinm
OTIPENICTUTEHHBIX
KapTOYeK»

bubmurorexa ITOK https://mouypoku.pd/
CBEPOGPA30OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si19091157

7

bubmmoreka ITOK https://monypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

55

CewmeiicTBa
Posongernsie
[TacnenoBsie.
[IpakTuueckas padbora
«Omnpenenenue
MpeICTaBUTENeH
CEMEICTB ¢
HCIIOJIb30BaHUEM
OIpeeIUTENeH
pacTeHui uinm

bubimmoreka ITOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si19091157
7
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OIPCACIIUTCIIbHBIX
KapTO4YCK»

CemeiicTBa
Cl0XHOIIBETHBIC U
MOTBITEKOBBIE.
[TpakTuyeckas pabora

«Onpenenenue . bubnuoreka LIOK https://monypoku.pd/
56 IpPE/ICTaBUTEIICH CBEPOBPA3OBAHUE

CEMEHCTB C https://sbereducation.ru/?ysclid=mqgs5zf94si19091157

HCII0JIb30BaHUEM !

ONPEACIUTENCH

pacTeHui uim

ONPEACITUTETBHBIX

KapTOUYeK»

OnHononbHBIE

pactenus. CemeiicTBa

AMapUILUTHCOBBIE U

3naku. [IpakTuyeckas

pabora «OHpe}l\(’%neHI/Ie bubmoteka LIOK https://mMonypoku.pdy/
57 MpeCTaBUTENEN CBEPOBPA30OBAHUE

CEMEHCTB C https://sbereducation.ru/?ysclid=mqgs5zf94si19091157

HCIIOJIb30BAHUEM l

ONPEACIIUTENEH

pacTeHu Uiun

ONPEACTUTENBHBIX

KapTOUYeK»

CemeiicTra JIneiiHbie bubnuoreka LIOK https://mouypoku.pd/
58 - OpXI/I}I[HLIe. CBEPOBPA30OBAHUE

«Omnpenenenue

https://sbereducation.ru/?ysclid=mqs5zf94si19091157

7
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IIpeACTaBUTENEH
CEMENCTB C
HCIIOJIb30BaHUEM
ONpeAeIIUTENCH
pacTeHui uimn
ONPEeICTUTEIBHBIX
KapTOYeK»

Pacrenus u cpeaa

bubmurorexa ITOK https://mouypoku.pdy/
CBEPOBPA30OBAHUE

59 ) ) .
obouTaHus https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
Bbubnunoteka LIOK https:/mMounypoku.pd/
60 DKOJIOTHYECKHUE CBEPOBPA30OBAHUE
TPYIIIbI PACTEHU https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
PactuTenbHoe Bbubnunoteka LIOK https:/mMounypoku.pd/
61 cO0GImeCcTRO CBEPOBPA30OBAHUME
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
(puTomenos) 7
bubmoreka LIOK https://monypoxu.pd/
62 PacturenrsHrie CBEEPOBPA30OBAHUE
COOOIIIECTBA JIECOB https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
PacTuTenbHEIE bu6nuoreka LIOK https://mouypoku.pd/
63 COOOIIECTBA JIYTOB, CBEPOBPA%BAHHE . .
N https://sbereducation.ru/?ysclid=mqs5zf94si19091157
IOJIEW U ITYCTBIHb 7
PacTuTenbHEIE bubnuoreka LIOK https://mouypoku.pd/
64 coo0bI11ecTBa 00I0T U CEEPOBPMOBAHHE . .
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
TYHJPBI 7
65 CMeHa pacTUTEIbHBIX Bubanoreka LIOK https://monypoku.pd/

coo011ecTB

CBEPOBPA3OBAHUME
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https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
bubarnoreka LTOK https://mMonypoxu.pd/
66 PaszButne 1 CBEPOBPAEIOBAHI/IE _ _
PacTHTEILHOTO MHPa https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
KyneTypHble pacTenus
U X IIPOUCXOXKICHUE.
IpakTrdecKas pa60Ta bubmrnoreka IIOK https://mMonypoxu.pd/
67 «3yueHue 1 1 CBE}_)OBPASOBAHHE . .
. https://sbereducation.ru/?ysclid=mqs5zf94si19091157
CEIIbCKOX03SIMCTBEHHBIX 7
pacTeHuii cBoero -
peruoHa»
ITocneacTBus bubnuoreka LIOK https://mMonypoku.pd/
68 JEATEILHOCTH YEIIOBEKA 1 CBEPOEPASOB/_&HI/IE _ _
B 3KocucTemax. Oxpana https://sbereducation.ru/?ysclid=mqs5zf94si19091157
pacTUTEIBHOTO MHUpPaA f
OBIIEE KOJIMYECTBO 68 28
YACOB 110 ITPOI'PAMME
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8 KVIACC

No KouaunuecTBO yacoB Jlara
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer KonTpoabHbl [pakTuyeckun H3y4YE€HHU
o0pa3oBaTe/ibHbIE pecypchbl
n 0 e padoThlI e padoThlI |
MHUKOJIOTHS — HayKa O bubarnoreka LIOK https://mMonypoxu.pd/
rpr6ax. OGmas 1 CBEPOBPA30OBAHUE
p ’ 1 https://sbereducation.ru/?ysclid=mgs5zf94si1909115
XapaKTepUCTHKA TpUOOB 77
SUTrOMUIIETEL U
4CKOMHIICTEIL. bubmmoreka ITOK https://mouypoku.pd/
HpaKTI/IIIeCKaﬂ pa60Ta 1 1 CBEPOBPA30OBAHUE
«M3yyeHne cTpoeHus https://sbereducation.ru/?ysclid=mqs5zf94si1909115
IIJIECHEBBIX TPUOOB: 1
MyKOpa U MEHUIUILIa»
bazuanoMuneTEL.
[IpakTuueckas pabora
«M3ydenne bubimmoreka ITOK https://mouypoku.pd/
oco0eHHOCTEN CTpPOCHUS 1 1 CBEPOBPA30OBAHUE
IJIOJOBBIX TEll https://sbereducation.ru/?ysclid=mqs5zf94si1909115
[UIATIOYHBIX TPUOOB HA I
MHKPOCKOIIMYECKUX
Iperaparax u MyJsKax»
I'pubonomgo6HBIC
OpraHusMBl. Bbubnmoteka LIOK https://Monypokm.pd/
JlaGopatopHnas pabora 1 CBEPOBPA3OBAHME

«3yuenue cTpoeHus u
KU3HEHHOIO LIMKJIa
(buTOPTOPHI HA JKUBOM U

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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repOapHOM MaTepuane»

JInmaitHuku.
[TpakTuyeckas pabora
«M3ydeHnue cTpoeHus
JTUIIARHUKOB (Ha
repOapHbIX 00pa3max)»

bubaroreka LIOK https:/mMonypoxu.pd/
CBEPOGPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

3HavyeHue rpudoOB B
MIPUPOJIC U KU3HU
YeJI0BeKa

OOu1re u crienuaibHble
pazzesnsl 300J10TUH.
Kparkas ucropus
pa3BUTHUS 300JI0TMU

CrpoeHnue )XMBOTHOU
kietku. JlabopaTopHas
pabota «VccnenoBanue
KJIETOK MO/
MHUKPOCKOIIOM Ha
BPEMEHHBIX
MHUKpOIIpernaparax.
CpaBHeHnue
pPacTUTENILHON U
KUBOTHOM KJIETOK»

bubmurorexa ITOK https://mouypoku.pd/
CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si1909115
77

bubaurorexa ITOK https://mMouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bubimmoreka ITOK https://mouypoku.pd/
CBEPOGPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

TkaHM )KUBOTHOTO
opraHusma.
JlaGopatopHnas pabora
«M3ydenue TkaHen
KUBOTHBIX»

bubnunorexa IJOK https://mouypoku.pdy/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si1909115
77
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Oprasbl ¥ CUCTEMBI

bubanoreka ITOK https://mMonypoxu.pd/
CBEPOBPA3OBAHUE

10 OpraHOB AKHUBOTHOTO https://sbereducation.ru/?ysclid=mqs5zf94si1909115
opraHusma 77
OTanbl U TUIBI TATAHUS
Yy )KUBOTHBIX.
Jlaboparopuas pabota bubnuoreka LIOK https://monypoku.pd/
11 «M3yueHnne nuTanus CBEPOBPA30OBAHUE
IPOCTEHIIETO IO/ https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MHUKPOCKOIIOM Ha "
BPEMEHHBIX
MHUKpOIIpenaparax»
Oco0eHHOCTH ITUTaHUS
O3BOHOYHBIX
JKUBOTHBIX.
JlaGoparopHas paGoTa bu6nuoreka IIOK https://mouypoku.pd/
CBEPOBPA3OBAHUE
12 «A3yHCHHC TUTAHHA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
OTJEIBHBIX 77
IpeACTaBUTENEN
pa3sIUYHBIX TPYIIT
JKUBOTHBIX
DBOIOIHUS bubimoreka ITOK https://mouypoku.pd/
. CBEPOBPA3OBAHUE
13 TTHIICBAPUTCIIEHON https://sbereducation.ru/?ysclid=mqs5zf94si1909115
CHUCTEMBI
77
bubnuoreka LIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
14 TparcnopT y AMBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
15 KposeHnocHas cuctema Bubnnorexa IIOK https://mounypoku.pdy/

IIO3BOHOYHBIX

CBEPOBPA30OBAHUE
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KHUBOTHBIX

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

DBOJTIOLMS KPOBEHOCHOU

bubmmoreka ITOK https://monypoku.pd/

16 CHUCTEMBI Y CBEPOBPA3OBAHUE
MMO3BOHOYHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JKHUBOTHBIX r
bubmunorexa ITOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
17 JIsIxaHUe y KHBOTHBIX https://sbereducation.ru/?ysclid=mgs5zf94si1909115
7
bubaurorexa ITOK https://mMouypoku.pd/
18 JIpIXaHue y )KUBOTHBIX B CBEPOBPA30OBAHUE
BOJIHOI cpejie https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
7
bubaurorexa ITOK https://mMouypoku.pd/
19 JIpIXaHue y )KUBOTHBIX B CBEPOBPA30OBAHUE
Ha3eMHOM cpejie https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
77
Crpoenue bu6mmorexa LIOK https://mMouypoxn.pd/
20 BBIJCIINTCIIFHOM CBEPOBPA30OBAHUE
CHCTEMBI Y )KUBOTHBIX. https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
Ocmoc m
DBOTIONHS Bubnuoreka LIOK https:/mMounypoku.pd/
o CBEPOBPA3OBAHUE
21 BBIICTHTCIEHO https://sbereducation.ru/?ysclid=mgs5zf94si1909115
CHCTEMBI Y )KUBOTHBIX 77
BhIIenUTENbHbIE Bubnuoreka LIOK https:/mMounypoku.pd/
CBEPOBPA3OBAHUE
22 CHCTCMBI AKTHBHOTO https://sbereducation.ru/?ysclid=mgs5zf94si1909115
THIIA
77
BUIbI CKEIETOB y bubnuoreka IIOK https://mouypoku.pd/
23 CBEPOBPA3OBAHUE

ZKHNBOTHBIX

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
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77

DBOJIIOLIHS OTIOPHO-
,[[BPIFaTeJILHOﬁ CUCTCMBbI

bubmunorexa ITOK https://mouypoku.pd/
CBEPOBPA3OBAHUE

24 Yy IIO3BOHOYHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JKUBOTHBIX "
Hepengimeiue R
25 KUBOTHBIX B Pa3THAHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
cpenax oouTaHus 77
Perynsiuita Mermormasoae
26 KHSHCACATCILHOCTI Y https://sbereducation.ru/?ysclid=mgs5zf94si1909115
JKUBOTHBIX 77
bubmmoreka ITOK https://monypoku.pd/
97 HepBHas perynsauus y CBEPOBPA30BAHUE
SKUBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmmoreka ITOK https://monypoku.pd/
28 I'opMonanbHas CBEPOBPA3BOBAHUE
PETYIISIHUS Y )KUBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubnuorexa IJOK https://mouypoku.pdy/
29 OO6mras XxapakTepucTruKa CBEPOBPA3OBAHUE
KHUIIIEYHOIIOJIOCTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
I'mnponnnsle.
JlaGoparopHas pabota Bz%g;gesgg%i?g;g MOHYPOKH. P/
30 «H3sysenue CTpOCHUA U https://sbereducation.ru/?ysclid=mqs5zf94si1909115
KU3HEAECATEIBbHOCTH 77
TUIPBI»
31 Cuudounnansie. Bu6moreka I{OK https://monypoxu.pd/

DopMUpPOBAHHUE METY3bI

CBEPOBPA3OBAHUE
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https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

KopainoBbie monurel.
Jlaboparopnas pabota
«3yueHue

bubaroreka LIOK https:/mMonypoxu.pd/
CBEPOBPA30OBAHUE

32 XUMHAUYECKOTO COCTABA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
CKeJIETa KOJJOHUAJIbHBIX I
KOPAJJIOBBIX MTOJUIIOBY»
OOmwmii T1aH CTPOCHUS
TPEXCIOMHOrO bubmmoreka ITOK https://mouypoku.pd/
33 YKUBOTHOT0.OCOOCHHOCT CBEPOBPASOBAHIE ) .
https://sbereducation.ru/?ysclid=mgs5zf94si1909115
W OpraHu3aluu 77
TPEXCIONHBIX )KMBOTHBIX o
bubmmoreka ITOK https://mouypoku.pd/
34 OO6m1as XapaKTepUCTUKA CBEPOBPA3OBAHHME _
yepBeit https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
OcobenHocTH
OpraHu3alMK TIOCKUX
yepseil. JlaboparopHas
pabota «M3yueHue bubimoreka IIOK https://mouypoku.pd/
35 KU3HEACATEIILHOCTH, CBEI_)OBPASOBAHHE . .
https://sbereducation.ru/?ysclid=mgs5zf94si1909115
BHEIITHETO U 77
BHYTPEHHETO CTPOEHUS B
MPECHOBOIHBIX IIJIOCKUX
yepBen»
Hpucnocobnenne bubnuoreka LIOK https://mouypoku.pd/
36 IUIOCKUX YEpBEU K CBEPOBPA30OBAHUE

NapazuTU3My.
JlaGopatopHnas pabora

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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«M3ydenue cTpoeHus
Mapa3sUTHIECKUX
IJIOCKUX YepBEil Ha
BJIQ)KHBIX IIperapaTax»

bubarnoreka LIOK https://mMonypoxu.pd/
CBEPOBPA30OBAHUE

37 JlenToumbie uepBH https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
OcobeHHOCTH
OpTaHN3ALIN KPYTJILIX bubnmoreka LIOK https://Monypoku.pd/
38 uepseil. Jlaboparopuast CBEPOBPA3OBAHUE
pabora «3yuenue https://shereducation.ru/?ysclid=mqgs5zf94si1909115
CTPOCHUS YETIOBEUECKOM "
(CBUHOI1) acKapHIbI»
Crpoenue 1 QpyRKuuH bubnmoreka LIOK https://Monypoku.pd/
39 KpPYIJIBIX YEPBEH. CBEPOBPA3OBAHUME
JKU3HEHHBINA TUKIT https://sbereducation.ru/?ysclid=mqs5zf94si1909115
YEJI0BEYECKON aCKapUIbl "
OcobenHocTH
OpraHr3aly KOJIbYaThIX
uepseii. JTabopaTopHast bubimmoreka ITOK https://mouypoku.pd/
40 a6ota «1 HI CBEPOBPA3OBAHUE
pabo ysenue https://sbereducation.ru/?ysclid=mgs5zf94si1909115
BHEIIIHETO U 77
BHYTPEHHETO CTPOEHHUS
JIOXKIEBOTO YEPB»
bubnunorexa IJOK https://mouypoku.pdy/
41 OpraHn3amus moIoCTH CBEPOBPA3OBAHUE
TeJla KOJIbYAThIX YEPBEU https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
77
42 PasMmuoxxenue u Bu6nmorexa IIOK https://mMouypoku.pdy/
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pa3zHooOpaszue
KOJIbYaThIX YepBEH.
Jlaboparopnas pabota
«/3yueHune BHEIIHEro U
BHYTPEHHETO CTPOCHHUS
MEIHUIMHCKON NUSABKH.
N3yuenune ctpoeHus
MHOTOIIIETUHKOBBIX
yepBen»

OO01mas xapakTepucThKa
MOJIITIOCKOB.

BproxoHorne MOJUIFOCKH.

Jlaboparopuas pabora

CBEPOGPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bubmmoreka ITOK https://mouypoku.pd/
CBEPOBPA3OBAHUE

43 «M3yyeHne BHEIIHETO U https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
BHYTPEHHETO CTPOCHHUS i
OpPIOXOHOTOTO
MOJUTFOCKa)
JIBycTBOpUaThIE
MOJUTIOCKH.
JlaGoparopHas paGoTa Bbubnunorexa LIOK https://mounypoku.pdy/
44 «M3ydeHne BHEIIHETO U CBEPOBPASOBAHIE
yi https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
BHYTPEHHETO CTPOCHMS 77
JIByCTBOPYATOrO
MOJUTFOCKa)
l'onoBoHOTHE
MOJLUTFOCKIA bu6mmoteka [{OK https://mowmypoku.pdy/
CBEPOBPA30OBAHUE
45 JlaGopatopHnas pabora

«M3ydyeHne BHELIHETO U
BHYTPEHHETO CTPOCHHUS

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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T'OJIOBOHOIOro

MOJIJTFOCKa
OcOBeHHOCTH bubarnoreka LIOK https://mMonypoxu.pd/
CBEPOBPA30OBAHUE
46 OpraHusaiiH https://sbereducation.ru/?ysclid=mqs5zf94si1909115
YJICHUCTOHOTHX. 77
Kitacc PakooGpasHsie.
Jlaboparopnas pabota
«M3y4eHne BHEIIHETO
CTpPOCHHUS 1 bubmmoreka ITOK https://mouypoku.pd/
o CBEPOBPA30OBAHUE
4l KoHeuHocTen https://sbereducation.ru/?ysclid=mqs5zf94si1909115
PaKooOpa3HBIX. 77
N3ydenue BHyTpEeHHETO
CTPOCHUSA
PaKkooOpa3HOTOY
bubmmoreka ITOK https://mouypoku.pd/
48 MHOFOOGpaSI/Ie u CBEPOBPA30OBAHUE
3HaYEHUE PaKoOOpa3HBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
i
Kiacc [Taykoobpasnbie.
Crpoenue u bubnmoreka LIOK https://monypoku.pd/
49 MO (1)OJIOFI/I$I, CBEPOBPA3OB1_\HI/IE _ _
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
pazHooOpasue 77
ayKooOpa3HbIX
bubimmoreka ITOK https://mouypoku.pd/
50 MHuoroo6pasue CBEPOBPA3OBAHUE
ayKoOOpa3HbIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Kiacc Hacekomsie. Bbubmmorexa ITOK https://monypoku.pd/
51 Jlaboparopnas pabota CBEPOBPA3OBAHUE

«M3ydeHne cTpoeHus

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
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pOTOBOTrO amnmapara u
KOHEYHOCTEH
Hacekomoro. 3yuenue
BHYTPEHHETO CTPOCHHUSI
HACEKOMOTI 0%

Buyrtpennee ctpoenue,

bubmroreka ITOK https://mMonypoxu.pd/
CBEPOBPA3OBAHUE

52 PasMHOKCHHC 1 https://sbereducation.ru/?ysclid=mqs5zf94si1909115
pa3BUTHE HACEKOMBIX 77
OCHOBHbIE OTPSLIBI bubmmoreka ITOK https://mouypoku.pd/
53 HACEKOMBIX C HEMOJHBIM CBEPOBPASOBAHIE
https://sbereducation.ru/?ysclid=mgs5zf94si1909115
IpEBpPALCHUEM 77
OCHOBHBIC OTPSIIBI bubmmoreka ITOK https://mouypoku.pd/
54 HACCKOMBIX C ITOJHBIM CBEPOBPA3OBAHUME
IpeBpaIieHuEM https://sbereducation.ru/?ysclid=mqs5zf94si1909115
(Yemryexpbuible) 1
OCHOBHBIE OTpPSI/IBI
HACEKOMEIX C TTOJHEIM bubimmoreka ITOK https://mouypoku.pd/
55 IDEBDALICHIEM CBEPOBPA30OBAHUE
peBpall https://sbereducation.ru/?ysclid=mqs5zf94si1909115
(’Kectkokpbuibie u
77
[lepennoHYaTOKpHLIBIE)
OCHOBHBIE OTPSIBI bubimmoreka ITOK https://mouypoku.pd/
56 HACEKOMBIX C ITOJHBIM CBEPOBPA3OBAHUE
IpeBpaIIeHHEM https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JIBykpbuibie u brioxn) 1
O6IeCTBEHHBIE bubnuoreka LIOK https://mouypoku.pd/
57 CBEPOBPA30OBAHUE
HACCKOMBIC. https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MenoHOCHEIE ITYETIBI 77
58 OcobeHHOCTH bubnunorexa ITOK https://mouypoku.pdy/
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opraHu3anvu XOpJA0BbIX
JKHNBOTHBIX

CBEPOGPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

IHoaTun
l'osioBOXOpAOBHIE.
Jlaboparopnas pabota
«M3y4eHne BHELIHETO U

bubarnoreka LIOK https:/mMonypoxu.pd/
CBEPOBPA3OBAHUE

59 BHYTPEHHETO CTPOECHHUS https://sbereducation.ru/?ysclid=mqs5zf94si1909115

JIAHIICTHUKA Ha "

(bMKCUPOBAHHBIX

nperaparax»

OO6umit 0030p cTpoeHHs bu6nuoreka IIOK https://mouypoku.pd/

60 U pa3BUTHUA CEEPOEPABOBAHI/IE . .
HO3BOHOYHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JKUBOTHBIX I

bubmmoreka ITOK https://mouypoku.pd/
61 OO6m1ast XxapakTepucTruKa CEEPOBPABOB/}HI/IE . .
pbIO https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Mecra oOutaHus,
BHEIIIHEE CTPOCHUE,
CKenet poIb. bubimoreka ITOK https://mouypoku.pd/
62 JlaGopatopHnas pabora EBE?OBPA3OBAHHE . .
ttps://sbereducation.ru/?ysclid=mqgs5zf94si1909115
«M3yuenue ckenera 77
KOCTHBIX U XPSIIEBBIX o
pBIO»
Buytpennee crpoenue u Bubnuorexa LOK https://mMounypoxu.pd/
63 JKU3ZHEAECATEIIbHOCTh CBEPOBPA30BAHUWE

pb10. JIabopaTopHas
pabota «M3ydyenue

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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BHYTPEHHETO CTPOCHHS
PBHIOBD»

64

65

66

67

68

69

Pa3zmuoxenue u
pa3BUTHE PHIO

XPpsIieBbIe PHIObI.
Jlaboparopnas pabota
«M3yueHue
pa3zHooOpa3us peIO»

KoctHble ppIOHI.
JlaGoparopHnas pabora
«Ornpenenenue Bo3pacra
pBIO 1O Yemrye»

Pounb prI0 B mpupoae u
KU3HH YEJIOBEKA

OO6m1ast XxapakTepucTruKa
3€MHOBO/IHBIX.
JlaGopatopHnas pabora
«M3ydenue ckenera
JISITYTITKH

Buyrtpennee ctpoeHue u
KHU3HEEATENbHOCTh
amuouii.
JlaGopatopHnas pabora
«M3ydyeHue BHYTpEHHETO
CTPOCHUS JIATYIIKH U
TPHUTOHA»

bubarnoreka LIOK https://mMonypoxu.pd/
CBEPOGPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bubmunorexa ITOK https://mouypoku.pd/
CBEPOGPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bubaurorexa ITOK https://mMouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bu6nuoreka IIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bu6nuoreka ILIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bubnuoreka LIOK https://mouypoku.pd/
CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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70

71

72

73

74

75

JKv3HEHHBIN UK
ampuowmii.
JlaboparopHnas pabora
«3yuenue
WHIUBUAYAIBHOTO
pa3BHUTHS
36MHOBOJIHOT'0)

MHuoroo6pasue,
3HAa4YCHUE U OXpaHa
3eMHOBOJIHBIX

OOm1ast xapaKTepUCTHKA
MIPECMBIKAIOIINXCSI.
JlaGoparopHnas pabora
«3yueHne BHEIIHEro U
CTPOCHHSI SIILIEPUIIBI.
N3yuenue ckenera
STEPUTTBD

Buyrtpennee ctpoeHue u
KHU3HENIeATENbHOCTh
PENTUINM.
JlaboparopHnast pabota
«M3y4yeHre BHyTPEHHETO
CTPOCHHSI SIILIEPULIBI»

PasmHoxenue u
pa3BUTHE PENTHIINNA

PaznooOpaszue
pentunuil. Smepunst u

bubmurorexa ITOK https://mouypoku.pd/
CBEPOBPA30OBAHUME
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bub6numoreka IIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bu6nuoreka IIOK https://mouypoku.pd/
CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bu6nuoreka LIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bubnuoreka LIOK https://mouypoku.pd/
CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bubnuoreka IIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
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3meu. JlabopaTopHas
pabora «3yuenue
pazHoOOpa3us
MIPECMBIKAFOIIIUX CS»

Paznoobpaszue
pentunuil. Yepenaxu u

bubarnoreka LIOK https:/mMonypoxu.pd/
CBEPOBPA3OBAHUE

76 KpOKO/HIILL. 3HAYCHHE H https://sbereducation.ru/?ysclid=mqs5zf94si1909115
OoxpaHa 77
IIPECMBIKAIOIIUX CS
OOm1ast xapaKTEepUCTHKA
nrrun. JlaGopaTopHast bubmmoreka ITOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
77 pabota «Msyuenue https://sbereducation.ru/?ysclid=mgs5zf94si1909115
BHEIIIHETO CTPOCHUS 77
OTHUIL
OnopHo-aBUTATENBHAS
CHCTEMA MNTHII.
Ha60paT0pHa;1 pa60Ta bu6nuoreka LIOK https://mouypoku.pd/
78 «M3ydyeHne BHEIIHETO CBEPOBPA3OBAHUE
CTPOEHUS U IIEPHEBOTO https://sbereducation.ru/?ysclid=mqs5zf94si1909115
IIOKpPOBA NTHULI. "
N3yuenue ckenera
OTULIBD
bu6nuoreka LIOK https://mouypoku.pd/
79 Buyrtpennee ctpoenue CBEPOBPA3OBAHUE
TITHI] https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
OpraHb! 4yBCTB bubnuoreka LIOK https://mouypoku.pd/
’ CBEPOBPA30OBAHUE
80 HEpBHas cUcTeMa U

IIOBCACHUC IITHIL

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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PaszmBoxenue u
pa3BUTHE NTHIIL.

bubmurorexa ITOK https://mouypoku.pd/
CBEPOBPA30OBAHUE

8l JlaboparopHas pabora https://sbereducation.ru/?ysclid=mqs5zf94si1909115
«3yuenue cTpoeHus 77
STUIIA TITHID)
bubmroreka ITOK https://mMonypoxu.pd/
82 DKOJIOTUYECKUE TPYIIIIbI CBEPOBPA3OBAHUE
IITHI] https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
CucremMaTniecKue
I'PYHIIEL IITHLL. bubmmoreka ITOK https://mouypoku.pd/
83 [IpakTuueckas padbora CBEPOBPA3OBAHME
«Omnpenenenne UTuiy https://sbereducation.ru/?ysclid=mqs5zf94si1909115
HUCIOJIb30BAaHUEM "
ONpEACIUTENCI»
bubmmoreka ITOK https://mouypoku.pd/
84 3Hauenue u OXpaHa CBEPOBPA30OBAHUE
MITHI] https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Opranu3auus u bubnmoreka LIOK https://monypoku.pd/
85 CTDOCHHE CBEPOBPA30OBAHUE
p https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MJICKOIUTAIOIINX 77
OnopHo-aBUTATENBHAS
cUCTEMA
MIICKOIINTAIOIIHX. bubnuorexa ITOK https://mouypoku.pdy/
86 Jlaboparopnas pabota CBEPOBPA3OBAHUE

«M3ydeHne cTpoeHus
yeperna u 3yOHOH
CHCTEMBI Pa3IMUHBIX
MJIEKOITUTAIOLIHX.

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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N3yuenune ctpoeHus
cKenera
MJIEKOIUTAIOLIUX

Buyrtpennee ctpoenue

bubaroreka LIOK https:/mMonypoxu.pd/
CBEPOBPA30OBAHUE

87 MJIEKOTTUTAIOIIAX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
OpraHsl 4yBCTB, bubanoreka ITOK https://mMonypoxu.pd/
88 HEPBHAS CUCTEMA U CBEPOLPA3OBAHHME
[MOBEJICHUE https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MJIEKOIATAOLINX "
PasMHOKEHHE bu6nuoreka IIOK https://mouypoku.pd/
89 ASBHTHE CBEPOBPA30OBAHUE
p https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MJIEKOIHATAOLINX 77
bubaunorexa ITOK https://mouypoku.pd/
90 Ce3oHHBIC H3MECHEHMS B CBEPOBPA30BAHUE
YKU3HU MJIEKOTTUTAIOIINX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Mmuoroo6pasue
MJICKOIIHTAOMIHX. bu6nuoreka IIOK https://mouypoku.pd/
o1 JlaGopatopHnas pabora CBEPOBPA30OBAHME
«3yuenne https://sbereducation.ru/?ysclid=mqs5zf94si1909115
pa3zHooOpaszus "
MJIEKOIATAOIINX
bubnuoreka LIOK https://mouypoku.pd/
92 3HavYeHHe U OXpaHa CBEPOBPA30BAHUE
MJIEKOTTUTAIOIIIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
DBOIOIHS bubnunorexa ITOK https://mouypoku.pdy/
93 CBEPOBPA3OBAHUE
0eCIo3BOHOYHEIX

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
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KHUBOTHBIX

77

DBOIOIUS XOPIAOBBIX

bubmurorexa ITOK https://Mouypoku.pd/
CBEPOBPA3OBAHUE

94 SKUBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmurorexa ITOK https://Mouypoku.pd/
95 OKOJIOTHYECKHE CBEPOBPA30OBAHUE
(baxTopsI https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubaurorexa ITOK https://mouypoku.pd/
96 Cpenbl oOuTanus CBEPOBPA3OBAHUE
SKUBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Bbubnuoteka LIOK https:/mMounypoku.pd/
97 [Homynsauuuy )KUBOTHBIX CBEPOBPASOBAHUE
YL https://sbereducation.ru/?ysclid=mgs5zf94si1909115
77
DKocucrema.
IpakTudeckas paGota Bbubmuoreka LIOK https:/mMounypoku.pd/
98 «3yuenne npupoIHOrO CBEPOBPASOBAHIE
ya pHpoa https://sbereducation.ru/?ysclid=mgs5zf94si1909115
coO0IIeCTBa: COCTaBa U 77
CTPYKTYPBI»
Bubnuoreka LIOK https:/mMounypoku.pd/
99 JKuBOTHBIN MUp CBEPOBPA3OBAHUE
MIPUPOJIHBIX 30H 3eMJITH https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
77
Bbubnuoreka LIOK https:/mMounypoku.pd/
100 Bo3zaeilicTBue yenoBeka CBEPOBPA30BAHUE
Ha XMBOTHBIX B IIPUPOJIE https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
3HaYeHHe TOMALIHAX bubnuoreka IIOK https://mouypoku.pd/
101 CBEPOBPA3OBAHUE

JKHNBOTHBIX B )KM3HU

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
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YeloBeKa.
JlaboparopHnas pabota
«HaOmronenus 3a
NTHIIAMHU B TOPOJICKOM
cpene»

OxpaHa KHNBOTHOI'O

bubmroreka ITOK https://mMonypoxu.pd/
CBEPOBPA3OBAHUE

102 Mupa 1 https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
7
OBILEE KOJIMYECTBO 102
YACOB 110 [TPOTPAMME
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9 KJIACC

No Koan4yecTBO 4acoB Jara
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer Kontpoabusl  IIpakTuuecku H3Yy4YeHH
o0pa3oBaTe/ibHbIE pecypchbl
n 0 e padoThl e padoThlI |
Cucrema bubarnoreka LIOK https:/mMonypoxu.pd/
CBEPOBPA30OBAHUE
1 Ouonorueckix Hayx, 1 https://sbereducation.ru/?ysclid=mqs5zf94si1909115
A3YYAIOIMX YEIIOBEKA 77
bubmuorexa ITOK https://mouypoku.pd/
5 XHUMHUYECKHH COCTaB 1 CBEPOBPA30OBAHUE
KJIETKU https://sbereducation.ru/?ysclid=mqs5zf94si1909115
i
HpocrpancTeenHas bu6nuoreka IIOK https://mouypoku.pd/
3 CTPYKTypa U 1 CBEPOBPA30OBAHUE
OHOJIOTHYECKHUE https://sbereducation.ru/?ysclid=mqs5zf94si1909115
¢byHKIMN O6EIKOB 1
bu6nuoreka ILIOK https://mouypoku.pd/
4 CocraB, cTpoeHHe U 1 CBEPOBPA3OBAHUE
(GYHKIUY JIHIHI0B https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubimoreka ITOK https://mouypoku.pd/
5 CocraB, cTpoeHHe U 1 CBEPOBPA3OBAHUE
(YHKIUH yrIeBOIOB https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
CocTaB, CTPOCHHE 1 bub6imoreka ITOK https://mouypoku.pd/
2
CBEPOBPA30OBAHUE
6 (yHIIHK HyKICHHOBEIX 1 https://sbereducation.ru/?ysclid=mqs5zf94si1909115
KHUCJIOT
77
OGMeH BEIECTB U bubnunorexa ITOK https://mouypoku.pdy/
7 1 CBEPOBPA30OBAHUE
HPEBPALICHNE SHEPI UK https://sbereducation.ru/?ysclid=mqs5zf94si1909115
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77

Peryisanus u HapyimeHus

bubmunorexa ITOK https://mouypoku.pd/
CBEPOBPA3OBAHUE

8 0o0OMeEHAa BENIECTB https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Kietounoe CTpoeHUe bub6mmoreka IIOK https://mouypoku.pd/
9 ODIAHN3MO o CBEPOBPA30OBAHUE
PTatH3MOB AKHUBOTHRIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
M YEJIOBEKAa 77
CtpoeHue KIETKH.
[IpakTrueckas paboTa
«IIpocMOTp 35IEKTPOHHO-
MHKPOCKOITHIECKHX bub6nuoreka IIOK https://mouypoku.pd/
10 (1)0T0r a (1)1/1171 CBEPOBPA3OBAHUE
p https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MPEnapaToB CTPOEHUS 77
KJIETKH U
MEKKJIETOUYHBIX
KOHTAKTOB»
bubimmoreka ITOK https://mouypoku.pd/
11 SApo KIeTKH. CBEPOBPA30OBAHUE
KieTouHpIi uKII https://sbereducation.ru/?ysclid=mgs5zf94si1909115
7
MHorooGpasue u Bubanoreka LIOK https://monypoku.pd/
12 (1) (1) CBEPOBPA30OBAHUE
MQPCPCHIMPOBKA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
KJIETOK 77
Tunel TKaHEN opraHuzMa
JenoBeka. [paxTiieckas bubnuoreka LIOK https://mouypoku.pd/
13 pabora CBEPOBPA3OBAHUE

«MHKpPOCKOTMPOBAHUE
MpernapaToB OCHOBHBIX
THUIIOB TKaHEN»

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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bubaroreka ITOK https://mMonypoxu.pd/
CBEPOBPA3OBAHUE

14 ONUTETHATBHBIE TKAHHA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
CocauHUTEIbHAS TKAHb!
CBOICTBA, TUIIBI KJIETOK, bubarnoreka LIOK https:/mMonypoxu.pd/
15 XADAKTEDHCTIKA CBEPOBPA30OBAHUE
p p https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MEKKJIETOYHOT'O 77
BEIIECTBA
bubmmoreka ITOK https://mouypoku.pd/
16 Knaccudukanus CBEPOBPA3OBAHME
COE€IUHUTEILHBIX TKAaHEN https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmmoreka ITOK https://mouypoku.pd/
17 CkeJjieTHast MbIIICYHAs CBEPOBPA3OBAHME
TKaHb https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmunorexa ITOK https://mMouypoku.pd/
18 Cepneunas u rinagkas CBEPOBPA30BAHUE
MEIIIEYHEIE TKAHA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bu6nuoreka ILIOK https://mouypoku.pd/
19 Hepsnas TkaHs: CBEPOBPA3OBAHUE
HEWPOHBI U HEUPOTIUS https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
77
bu6nuoreka ILIOK https://mouypoku.pd/
20 HepBHrble BonokHa 1 CBEPOBPA30BAHUE
HEpBHBIC OKOHUYAHUS https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Opranusaius HepBHOM bubnuorexa IJOK https://mouypoku.pd/
21 cuctemsl. [IpakTrueckas CBEPOBPA3OBAHUE

pabota «M3yuenue
THUCTOJIOTMYECKUX

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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IIpenapaToB OpPraHoB
HEPBHOU CUCTEMBI»

Crpoenue U pyHKITUH

bubmroreka IIOK https:/mMonypoxu.pd/
CBEPOBPA30OBAHUE

22 CIIMHHOT'O MO3Tra https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
[Ipononrosarslii u
3aJJHUM OTACIIBI
F'OJIOBHOI'O MO3I4. bubarnoreka LIOK https:/mMonypoxu.pd/
23 IIpakTnueckas padora CBEPOBPASOBAHIE
p p https://sbereducation.ru/?ysclid=mqs5zf94si1909115
«M3ydeHnue cTpoeHus 77
TOJIOBHOI'O MO3Ta Ha
MaKeTax»»
Cpenuuii bubmmoreka ITOK https://mouypoku.pd/
24 IIPOMEKYTOYHBIN CBEPOLPA3OBAHHME
OTJEJIbI TOJIOBHOTO https://sbereducation.ru/?ysclid=mqs5zf94si1909115
Mo3ra i
CrpoeHue GOMbIIIX bubimoreka ITOK https://mouypoku.pd/
25 MMOJTyIIapHil TOJIOBHOI'O CBEPOBPASOBAHIE
yrap https://sbereducation.ru/?ysclid=mqs5zf94si1909115
Mo3ra 77
bu6nuoreka IIOK https://mouypoku.pd/
26 Pednexcol u CBEPOBPA3OBAHME
pednexkTopHas ayra https://sbereducation.ru/?ysclid=mgs5zf94si1909115
i
MeToabl ucciaeI0BaHus Bbubnuoteka L{OK https://Mouypoku.pd/
97 MO3TOBOM aKTUBHOCTHU U CBEPOBPA30BAHUE
CTPOEHUSI CTPYKTYP https://sbereducation.ru/?ysclid=mqs5zf94si1909115
HEPBHOM CHUCTEMBI 1
o8 Hapymenust paboTbt Bubnnorexa IIOK https://mounypoku.pdy/

HepBHOﬁ CUCTCMBI

CBEPOBPA30OBAHUE
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https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

CrtpoeHne CEHCOPHBIX

bubmmoreka ITOK https://monypokn.pd/
CBEPOBPA3OBAHUE

29 CUCTEM https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
OpraHsl 3peHus. bub6numoreka IIOK https://mouypoku.pd/
30 JlaboparopHnas pabora CBEPOBPA3OBAHUE
«M3ydyeHne cTpoeHus https://sbereducation.ru/?ysclid=mqs5zf94si1909115
opraHa 3peHusD» "
bubmunorexa ITOK https://mouypoku.pd/
31 Hapyenus 3penus u CBEPOBPA30BAHUE
METO/IbI UX JICUEHUS https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Oprassl ciyxa. Bu6muoteka LIOK https://mMouypoku.pd/
32 JlaGopatopHnas pabora CBEPOBPA3OBAHME
«/3y4eHne cTpoeHHs https://sbereducation.ru/?ysclid=mqs5zf94si1909115
oprasa ciryxa» "
Opranbl 000OHSIHUS,
ocsi3aHus, BKycCa,
paBHOBECHA. Bbubnmoreka LIOK https://mMonypoku.pd/
33 JlaGopatopHnas pabora CBEPOBPA3OBAHME
«3yuenne https://sbereducation.ru/?ysclid=mqs5zf94si1909115
THCTOJIOTHYCCKUX "
MpPENnapaToB OPraHoOB
YYBCTB»
bubnuoreka LIOK https://mouypoku.pd/
34 OHJIOKpHHHAsA cUcTEMa CBEPOBPASOBAHUE
JLOKp https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
35 OnpeneneHHe u bubimoreka ITOK https://mouypoku.pd/
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OCHOBHBIC
XapaKTePUCTHKU
TOPMOHOB

CBEPOGPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

2Kenespl BHyTpeHHEN

CEKpELHH.
Ha60paTopHa;1 pa60Ta bubarnoreka LIOK https://mMonypoxu.pd/
36 «M3vaenne CBEPOBPA30OBAHUE
ya https://sbereducation.ru/?ysclid=mqs5zf94si1909115
TUCTOJIOTHYECKHUX 77
IpenaparoB
SHIOKPUHHBIX OPTraHOB»
Kenespl cMemanHon bubmmoreka ITOK https://mouypoku.pd/
37 CCKpCLHH. PCFYJBIHPIH CBEPOBPA3OBAHUE
NESITEIbHOCTH JKENE3 https://sbereducation.ru/?ysclid=mgs5zf94si1909115
BHYTPEHHEHN CEKpeluun "
DHJIOKPHHHBIE bubmmoreka ITOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
38 3a00s1eBaHNA H X https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
JICYCHUE
77
bubnunorexa IJOK https://mouypoku.pdy/
39 PegexropHas Teopust CBEPOBPA30OBAHME
HOBENCHUSA https://sbereducation.ru/?ysclid=mgs5zf94si1909115
77
CHTHAIBHBIE CHCTEMBI bu6numoreka LIOK https://mouypoku.pd/
40 Peus. TTaMsTh CBEPOBPA30OBAHUE
’ ’ https://sbereducation.ru/?ysclid=mgs5zf94si1909115
MerieHue 77
bubnuoreka LIOK https://mouypoku.pd/
a1 Koruurushbie GpyHKimumn CBEPOBPA3OBAHHE
HEPBHOM CUCTEMBI https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
77
42 Hapyriesus oBeeHus bubnuoreka IIOK https://mouypoku.pd/

CBEPOBPA3OBAHUME
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COBPCMCHHBIC MCTO/bL
JICUCHUA

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

AHaToOMHA KOCTH.

bubmroreka IIOK https:/mMonypoxu.pd/
CBEPOBPA30OBAHUE

43 CoenuHeHus KocTei https://sbereducation.ru/?ysclid=mgs5zf94si1909115
77
OceBoil ckener.
TTpakTHyeckas paboTa bub6mumoreka IIOK https://mouypoku.pd/
44 «3ydyeHue CTpoeHUs CBEPOBPASOBAHIE
ya p https://sbereducation.ru/?ysclid=mgs5zf94si1909115
CKEJIETa YEJIOBEKA HA 77
MaKeTax)»
Ckenersl M0sCOB bu6nuoreka IIOK https://mouypoku.pd/
45 KOHEUHOCTEHN U CBEPOBPA30OBAHUE
CBOOOTHBIX https://sbereducation.ru/?ysclid=mgs5zf94si1909115
KOHEUYHOCTEH r
Hapyuienust ctpoenust Bu6mmoteka LIOK https://mMouypoku.pd/
46 CKEJICTHOM CHUCTEMBbI, UX CBEPOBPA3OBAHME
npo(UIIAKTHKA U https://sbereducation.ru/?ysclid=mgs5zf94si1909115
JICUCHHE "
bu6nuoreka ILIOK https://mouypoku.pd/
47 CrtpoeHnue u pabota CBEPOBPA3OBAHUE
MBIIIIII https://sbereducation.ru/?ysclid=mgs5zf94si1909115
77
bu6nuoreka ILIOK https://mouypoku.pd/
48 OCHOBHBIE MBIIIIIBI TEJIA CBEPOBPA3OBAHME
qeJoBeKa https://sbereducation.ru/?ysclid=mgs5zf94si1909115
77
IIpodunakrrka 1 Bubmmoreka LIOK https://mMounypoxu.pd/
49 JIEYEHHUE MOBPEXKACHUN CBEPOBPA3OBAHUE

OIMOPHO-ABUTATCIIBHOT'O
arrapara. HpaKTI/I‘-ICCKa}I

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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pabota «Okazanue
MIePBOI TIOMOIIIN TIPH
MOBPEXKICHUH CKElleTa U
MBIIIIID

50

51

52

53

54

AmnaromMus cepaua.
Jlaboparopnas pabota
«IIpocmoTp
THCTOJIOTHYECKUX
MperaparoB CepICUHOM
MBIIIIBI

Pabora cepna.
[IpakTuueckas pabora
«3mepenne
apTepUaIbHOIO
JIABJICHUS U ITYJIbCA»

Hapymmenwust paboTsI
cepaua. JJaboparopHas
pabota
«QnekTpokapauorpapus
»

KpoBeHnocHas cucrema.
JlaGopatopHnas pabora
«H3yuenue
THCTOJIOTHYECKUX
MIPEerapaToB CTEHOK
COCYZIOBY»

Kpyru
KpPOBOOOPAIIECHHUS.
[TepBast momouts mpu

bubarnoreka LIOK https://mMonypoxu.pd/
CBEPOBPA30OBAHUME
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bu6nuoreka IIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bu6nuoreka ILIOK https://mouypoku.pd/
CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bu6nuoreka IIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

bubnuoreka LIOK https://mouypoku.pd/
CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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KPOBOTCUYCHHUAX

AHATOMUSI bub6mumoreka IIOK https://mouypoku.pd/
55 TuMQpaTUIeCKON CBEPOBPASOBAHME :
https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
CUCTEMBI 77
bub6mumoreka IIOK https://mouypoku.pd/
56 Buytpennsis cpena CBEPOBPA3OBAHUE
opraHusma https://sbereducation.ru/?ysclid=mgs5zf94si1909115
s
CocraB u (popmMeHHbIE
3JIEMEHTHI KPOBHU.
OpUTPOLUTHI U
TPOMOOIHTL. Bbubnuoreka LIOK https://monypoku.pd/
57 Jlaboparopuas pabora CBEPOBPA3OBAHUE
«3yuenue https://sbereducation.ru/?ysclid=mgs5zf94si1909115
TUCTOJIOTAYECKUX "
[perapaTroB KpOBU U
OpraHoB
KPOBETBOPEHUS»
CocraB u popmeHHbIE
DJIEMEHTHI KPOBU.
JIeMKOIMTHI.
JlaGoparopHas paGoTa bu6nuoreka IIOK https://mouypoku.pd/
58 «U3yuenue CEEI.’OBP/’BOB"_“ﬂ/IE , .
https://sbereducation.ru/?ysclid=mgs5zf94si1909115
TUCTOJIOTUYECKUX 77
[penapaToB KPOBU U -
OpraHoB
KPOBETBOPEHUSA»
bubnuoreka IIOK https://mouypoku.pd/
59 ['pymimmer kpoBH CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
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77

MexaHu3MBbI 3aIUTHI

bubmunorexa ITOK https://mouypoku.pd/
CBEPOBPA3OBAHUE

60 opranusma OT HHPEKIHH https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmunorexa ITOK https://mouypoku.pd/
61 Opranbl UMMYHHOM CBEPOBPA3OBAHUE
CHUCTEMBI https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
BpOsIeHHBI 1 bu6nuoreka IIOK https://mouypoku.pd/
62 Ty — CBEPOBPA30OBAHUE
probpete https://sbereducation.ru/?ysclid=mgs5zf94si1909115
HMMYHUTET 77
bubnunoreka IJOK https://mouypoku.pdy/
63 HewnndexnmonHbIi CBEPOBPA3OBAHUE
UMMYHHUTET https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
VH)EKLHOHHEIE bubnunoreka IJOK https://mouypoku.pdy/
64 3a00JIeBaHUS U UX CBEPOBPASOBAHIUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
npoduakTrKa 27
AnaTtoMus IpIXaTeIIbHOM
cucremsl. Jlaboparopras bubnunorexa IJOK https://mouypoku.pdy/
65 pabora «3yuenue CBEPOBPA3OBAHUE
TUCTOTOTHUECKIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MPEnapaToB OPraHOB 7
JBbIXaHHUSD)
Jlerkue u gpIxaTeabHbIE
JBMKEHUS. bubnuorexa ITOK https://mouypoku.pdy/
CBEPOBPA3OBAHUME
66 [TpakTuaeckas padbota

«M3mepenue obxBara
IpyIHON KJIETKH B

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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COCTOSIHHH BOXAa U
BbIZIOXA. OnipesiesieHne
YaCTOTHI IbIXaHUI»

["a3000MeH U perymsus
npixanus. [Ipaktuueckas

bubarnoreka LIOK https:/mMonypoxu.pd/
CBEPOBPA30OBAHUE

67 pa60Ta «Brusnue https://sbereducation.ru/?ysclid=mqs5zf94si1909115
pa3IUYHBIX (DAKTOPOB Ha 77
Y4acTOTY JIBIXaHU»
Iurrvena JpIXaHust bubmmoreka ITOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
68 3aGonesanus OpraHos https://sbereducation.ru/?ysclid=mqs5zf94si1909115
BIXaHUS
77
AHaromMus
HI/IHIeBapI/ITeJIBHOf/'I bubmmoreka ITOK https://mouypoku.pd/
69 cuctemsl. JlJaboparopHas CBEEPOBPA3OBAHUE
pabota «MccrenoBanue https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JecTBHs EepMEHTOB n
CJIIOHBI HA KpaxMmai»
[InmeBapenue B
KEIyJIKE U
ACATCILHOCTD IICUCHH. bubimoreka ITOK https://mouypoku.pd/
70 «M3yuenue CBEPOBPA30OBAHUE
TUCTOJIOTHYECKHUX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MpEerapaToB OPraHoB n
MUILEBAPUTEIBHON
CUCTEMBI»
ITunieBapeHue B bubnuoreka LIOK https://mouypoku.pd/
71 KUIICYHIKE CBEPOBPA30OBAHUE
B ’ https://sbereducation.ru/?ysclid=mqs5zf94si1909115
cachIBaHHe

77
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bubaroreka ITOK https://mMonypoxu.pd/

72 PGFYHHHI’IH CBEPOBPA30OBAHUE
MUIIEBAPEHUS https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
[urueHa MUTaHus bubaroreka LIOK https:/mMonypoxu.pd/
CBEPOBPA30OBAHUE
73 3abosesarms cueTemb! https://shereducation.ru/?ysclid=mgs5zf94si1909115
MMUIIEBAPEHUS 77
Crpoenue
BBIJICTUTEIILHOM
cucrembl. JlJabopaTopHast
pa6ota «/3y4enne bubmmoreka ITOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
4 PHCTOJIOTHACCKHX https://sbereducation.ru/?ysclid=mgs5zf94si1909115
MPENapaToB Pa3HbIX 77
Y4YacCTKOB ITOYKH,
MOYETOYHHKA, MOYECBOTO
ITY3BIPSD)
O yHKIIMOHUPOBAHHUE
noukn.HepBHast 1 bu6nuoreka ILIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
7 ryMopabrat b erJ'ISILII/ISi https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
OPraHOB BBIACIUTEIbHON 77
CUCTEMBI
3a60IICBAHHS OPTAHOB bu6nuoreka IIOK https://mouypoku.pd/
o CBEPOBPA30OBAHUE
76 MOHCBBIICUTEILHON https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
CUCTEMBI
77
My:xckas rmonoast
cucrema. JlaGopaTopHas bubnunorexa ITOK https://mouypoku.pdy/
CBEPOBPA30OBAHUE
77 pabota «M3ydyenue

THUCTOJIOTMYECKUX
IIpenapaToB OPraHoB

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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HOJIOBOI CUCTEMBI»

XKenckas nososas
cucrema. Jlaboparopnas
pabora «M3yuenue

bubarnoreka IIOK https:/mMonypoxu.pd/
CBEPOBPA30OBAHUE

8 TUCTOJIOTHUYECKUX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
IperaparoB OpraHoB "
IIOJIOBOM CHCTEMBI»
bubaroreka LIOK https:/mMonypoxu.pd/
79 BOCHpOI/ISBeJ:[eHI/Ie CBEPOBPA30OBAHUE
OpraHru3Ma 4eJIOBEKa https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bepemeHHOCTS, ce bu6nuoreka IIOK https://mouypoku.pd/
80 IJIAHUPOBAHUE. CBEPOBPA30OBAHUE
3aboJieBaHus IMOJIOBOM https://sbereducation.ru/?ysclid=mqs5zf94si1909115
CHCTEMBI i
Ctpoenue u GyHKIINH
koxu. [IpakTuyeckas bu6nuoreka IIOK https://mouypoku.pd/
81 pa60Ta «HccnemoBanne CBEPOBPA30OBAHUE
C TIOMOIIBIO JIYTIBI https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
TBHIJTBbHOM W TaJIOHHOMN "
CTOPOHBI KUCTU
[Ipou3BoOgHBIE KOKH.
IpaxTiyeckas padora bubimoreka ITOK https://mouypoku.pd/
82 <<I/13yqu1/Ie CBEPOBPA30OBAHUE
TUCTOJIOTHYECKUX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
[pernapaToB dUaepMuca "
W JEPMBI»
3260/eBAHNS KOKH U HX bubnunorexa ITOK https://mouypoku.pdy/
83 CBEPOBPA30OBAHUE

NpeAyNpekKICHHE.

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
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T'uruena xoxu

77

Hpucnocobnenne bub6nmoreka IIOK https://mouypoku.pd/
84 YeJIOBEKa K CBEPOBPA30OBAHUE
MEHSIFOILIUMCS YCIIOBHUSM https://sbereducation.ru/?ysclid=mqs5zf94si1909115
cpensl "
bubmunorexa ITOK https://mouypoku.pd/
85 TepMoperyndanus: posib CBEPOBPA3OBAHUE
KOKH M COCY/IOB https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
AJlanTauuy 4enoBeKa, bu6nuoreka IIOK https://mouypoku.pd/
86 €ro OpraHoB U TKaHEH K CBEPOBPA30BAHUE
HU3KUM KOHILIEHTpALUIM https://sbereducation.ru/?ysclid=mqs5zf94si1909115
KHCJI0POJa U TUIIOKCUU "
LlMpKaJHbIEe PHTMBL bu6nuoreka IIOK https://mouypoku.pd/
87 AIATITALII K CBEPOBPA30OBAHUE
a = https://sbereducation.ru/?ysclid=mgs5zf94si1909115
HEBECOMOCTH 77
bubnunorexa IJOK https://mouypoku.pdy/
88 Putmuueckue mporeccobl CBEPOBPA3OBAHUE
HKUZHEIEATEIIBHOCTH https://sbereducation.ru/?ysclid=mqs5zf94si1909115
i
3aKOHOMEPHOCTH bubnunorexa IJOK https://mouypoku.pdy/
89 HACITCIOBAHIS CBEPOBPA3OBAHUE
a https://sbereducation.ru/?ysclid=mqs5zf94si1909115
IIPU3HAKOB 77
bubnunorexa IJOK https://mouypoku.pdy/
90 I'eHsl 1 HacIemOBaHKE CBEPOBPA30OBAHUE
NPU3HAKOB https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
MeXaHI3MEL bubnuoreka IIOK https://mouypoku.pd/
91 CBEPOBPA3OBAHUE

OIMPEACIICHUA I1OJIa

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
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77

ClerIeHHOoe bub6mmoreka IIOK https://mouypoku.pd/
92 HACIIE TOBAHME CBEPOBPA30OBAHUE
a https://sbereducation.ru/?ysclid=mqs5zf94si1909115
IPU3HAKOB 77
MoauduKauroHHas u bub6mmoreka IIOK https://mouypoku.pd/
03 ACIICIICTBCHHA CBEPOBPA30OBAHUE
HacIeACTBeHHAT https://sbereducation.ru/?ysclid=mqs5zf94si1909115
U3MEHUYMBOCTh 77
MeToIBI HCCIIe0BAHMS bu6nuoreka IIOK https://mouypoku.pd/
94 HAcK TBCHHOCTH CBEPOBPA30OBAHUE
CIEACTBEHHOC https://sbereducation.ru/?ysclid=mgs5zf94si1909115
4eJI0BEKA 77
bubnunoreka IJOK https://mouypoku.pdy/
95 HacnencreenHbie CBEEPOBPA30OBAHUE
3200JIEBAHUS YEJIOBEKA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
i
bubnunoreka IJOK https://mouypoku.pdy/
96 [TonynsunonHas CBEEPOGEPA30OBAHUE
TEHETHUKA YeIOBEKA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
BronHdopMaTHKa. bubnuorexa IJOK https://mouypoku.pdy/
97 [eHeTIHUeCKAs CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
HHXEHEPUS 77
YenoBek B cUCTEME
JKUBOTHOT'O MUDa.
Ipaxrueckas pabora bubnunorexa IJOK https://mouypoku.pdy/
98 «M3yueHne npeBHeUIIEH CBEPOBPA3OBAHUE

HWCTOPHUH U 3BOJIIOIUU
YyeJoBeKa Ha IpuMepe
KOJIICKLIUN B
PEKOHCTPYKIUI»

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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bubaroreka ITOK https://mMonypoxu.pd/
99 YHUKaJIbHBIE IPU3HAKU 1 CBEPOBPA3OBAHUE
TOMUHH/]L https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
CX0ZICTBO M pasInIus bubaroreka LIOK https:/mMonypoxu.pd/
100 YeJIOBEKa U 1 CBEPOBPA30OBAHUE
Y4EJI0BEKOOOPa3HBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
00€e3bsH "
DKOIOIMUYECKHE bubaroreka LIOK https://mMonypoxu.pd/
101 (bakTOpHI U UX JIEHCTBHE 1 CBEPOBPAOBAHIE
p A https://sbereducation.ru/?ysclid=mgs5zf94si1909115
Ha OPTraHu3M YEJIOBEKA 77
bubmuorexa ITOK https://mouypoku.pd/
102 3l[0p0BI)e YEJI0OBEKAa KakK 1 CBEPOBPA30OBAHUE
CcolMaIbHAS 1IEHHOCTD https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
OBIIEE KOJIMYECTBO 102 12
YACOB I10 ITPOTPAMME
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POBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

5 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

buonorus — Hayka o )KUBOM IpUPOJIE

XapakTepu3oBaTh OHOJIOTHIO KaK HayKy O >XMBOM HpUpOJE; Ha3bIBaTh
MPU3HAKU KUBOTO, CPABHUBATH OOBEKTHI )KMBOW U HEKUBOW ITPUPO/IBI

1.2

[lepeuncnsaTh HMCTOYHUKH OHMOJIOTMUECKUX 3HAHWM; XapaKTepU30BaTh
3HAYCHHE OWOJIOTMYECKUX 3HAHUW i1 COBPEMEHHOTO  YEJIOBEKa,
npodeccuu, cBs3aHHbIe ¢ Ouosorueii (4 — 5)

1.3

14

1.5

1.6

[IpuBonuTh NpUMeEpHI BKIIaJa poccuiickux (B Tom uucie: B.M. Bepnanckuid,
AJL YmxkeBckuil) U 3apyOeXHBIX (B TOM 4Hclie: ApUCTOTeNb, Teodpacr,
'unmokpat) yu€HbIX B pa3BUTHE OUOJIOTHU

Hmets npeacCTaBJICHHUC O BaKHEMIINX OMOJIOrHYECKUX nmponoeccax M
SBJICHUAX! IUTAHUEC, AbIXaHUC, TPAHCIIOPT BCHICCTB, PA3ApPaKUMOCTb, POCT,
Pa3sBUTUC, IBUKCHUEC, Pa3MHOKCHHC

[IpumeHsaTh OMOJOTMYECKWE TEPMHHBI M TOHATUS (B TOM YHCIIE: JKHBBIC
Tena, OWOJOTWs, OKOJOTHS, IMTOJOTUS, aHaToMus, (usnosorus,
Ouonormyeckas CUCTEMAaTHKa, KIETKa, TKaHb, OpraH, CHUCTEMa OpPraHoOB,
OpraHu3M, BUPYC, ABWKEHHE, MUTaHUE, (POTOCUHTE3, IbIXaHHUE, BbIACICHHUE,
pa3apaXuMoCTh, pOCT, pa3MHOXKEHHE, pa3BUTHE, cpedaa OOWTaHWA,
IPUPOIHOE COOOILIECTBO, MCKYCCTBEHHOE COOOIECTBO) B COOTBETCTBUH C
MIOCTABJICHHOMW 3aj1aueil U B KOHTEKCTE

PaznuuaTh 1Mo BHEUIHEMY BUIY (M300pakeHHUSAM), CXeMaM U ONUCAHUIM
JIOSIICpHBIE U sIIEPHbIE OPTaHU3MBI; pa3INUHble OHOJOTHUYECKUE OOBEKTHI:
pacTeHusl, >KMBOTHBIX, TpHUObI, JHUIIAHHUKW, OaKTEepUH; MPUPOAHBIE U
HCKYCCTBEHHbIE COOOIIECTBA, B3aUMOCBSI3U OPraHU3MOB B TNPUPOIHOM U
UCKYCCTBEHHOM  COOOIIecTBax; IMpeacraButene ¢iaopel U ¢ayHbI
MPUPOJHBIX 30H 3eMJIH; JTaHAA(THI IPUPOIHBIE U KYJIbTypHBIE

1.7

[TpoBoauTh OmucaHue opraHu3Ma (pPacTeHHs, KUBOTHOTO) IO 3aJaHHOMY
IUTaHY; BBIAENATH CYIIECTBEHHbIE MPU3HAKU CTPOCHHUSI U IPOILIECCOB
KU3ZHEJEATEIIbHOCTH OPraHMW3MOB, XapaKTepU30BaTh OpraHU3Mbl Kak Tela
JKUBOM TPUPOJIBI, TEPEUUCTATh OCOOCHHOCTH pPACTEHUH, >KUBOTHBIX,
rpu0oOB, TUIIAWHUKOB, OaAKTEpUN 1 BUPYCOB

1.8

1.9

PackpbiBaTh MoOHATHE O cpeie OOMTaHUS (BOAHOM, HAa3eMHO-BO3AYIIHOM,
MOYBEHHO, BHYTPUOPTaHU3MEHHOM), YCIOBUSIX Cpe/lbl 0OUTaHUS

[TpuBoauth IPUMEPBHI, XapaKTepU3yIoIIHe HIPUCTIOCOOJIEHHOCTh



OpTraHnu3MOB K CpCac 06I/ITaHI/I$I, B3aMMOCBA3U OPraHU3MOB B COOGH_IGCTBaX

BBI,Z[CJ'IHTB OTIIMYUTCIIBHBIC TIPU3HAKHW IMPUPOAHBIX HW HCKYCCTBCHHBIX

1.10
cO00111eCTB
AprymMeHTHpOBaTh OCHOBHbBIC NpaBUja MOBEACHUS YEJOBEKa B MPUPOAE U
111 OOBSCHATH 3HAUCHUE MPUPOJIOOXPAHHOM  JEATEIBHOCTH  YEJIOBEKA;
AHAIU3UPOBATH TJI00ABbHBIE KOJIOTHYECKHE TPOOIEMbI
1.12 PackpbIBaTh poiib OMOJIOTHH B IPAKTUYECKOH JIEATEILHOCTH YeIOBEKa
JleMOHCTpHUpOBaTh HA KOHKPETHBIX MPUMEPAX CBsI3b 3HAHUI OMOJIOTHU CO
1.13 3HaHUSIMH TI0 MaTeMaThKe, IMpeIMeTaM TyMaHUTapHOTO MHKIA, C
pa3IMYHBIMU BHJIAMH HCKYCCTBA
Bemonusate  mpaktuyeckue ~— paboTel  (mouck — uWHOpManuu - C
UCIIOJIb30BAaHUEM DPA3IMYHBIX HCTOYHUKOB; OMNHCAHME OpraHu3Ma 0
1.14 3alaHHOMY IUIaHy) W JabopaTtopHble paboThl (paboTac MHKPOCKOIIOM;
3HAKOMCTBO C Pa3IMYHBIMH CIIOCOOAMH HM3MEPEHHS M CPAaBHEHHS >KUBBIX
00BEKTOB)
[TpumensTe MeTOaBI OHONOTHK (HAOIIOJEHHE, ONMCAHUE, KiacCHU(pUKaIus,
115 U3MEpEeHHe, SKCIEPUMEHT): MPOBOJIUTh HAOIIOJEHUS 3a OpraHU3MaMmu,
' OMKCHIBATh OMOJOTHYECKHE OOBEKTHI, MPOLECCHl U SBICHUS; BBIMIOIHSITH
OMOJIOTUYECKHIA PUCYHOK M H3MEPEHHE OMOIOTHIECKUX 0OBEKTOB
116 Brnagers mnpuémamm paboThl C JIyHOW, CBETOBBIM U  LU(POBBIM
' MUKPOCKOIIAMHU MIPH PACCMATPUBAHUU OUOJIOTMUECKUX OOBEKTOB
Cobmromate mpaBwiia 0e30macHOTO TpyAa IpH padore C Yy4eOHBIM H
1.17 1a00paTOPHBIM 000PYJOBAaHUEM, XUMUUYECKOM MOCYAONH B COOTBETCTBUU C
UHCTPYKLHUSAMHU Ha YPOKE, BO BHEYPOUHOH J1€ATENbHOCTH
Hcnonp30BaTh MpH BHIMOJIHEHUH YYEOHBIX 3alaHU HAyYHO-TIOMYIISIPHYIO
1.18 JTUTEPATypy MO OHOJIOTHMH, CIPABOYHBIE MAaTEpHANIbl, PECYPChl CETH
Hutepuer
119 Co3naBaTh NUCHMEHHBIE M YCTHBIE COOOILEHUS, TPAMOTHO MCIIOJB3YS
' NOHATUIHBIN anmapaT U3y4aeMoro pasjesna OMoI0ruu
6 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yjabTara
1 PacturenbHbI OpraHu3m
11 XapakTepu3oBaTh OOTaHMKY Kak OHOJIOTMYECKYIO HayKy, €€ pasieibl U
' CBSI3M C JPYTUMHU HAyKaMU M TEXHUKOM
12 [TpuBoauTH MpUMeEpHI BKIaga poccuiickux (B ToMm uucie: B.B. [lokyuaes,

K.A. Tumupszes, C.I'. HaBamun) u 3apyoexHbix (B Tom uncie: P. I'yk, M.



Manbnurn) y4€HbIX B pa3BUTHE HAyK O PACTEHUAX

1.3

[IpuMeHATh OMOJIOTHYECKHE TEPMHUHBI U TIOHATHS (B TOM 4YHCIIe: OOTaHUKA,
pacCTUTCIibHaA KJIICTKA, pAaCTUTCIIbHAA TKaHb, OpPraHbl paCTeHHﬁ; CUCTEMa
OpraHOB pACTCHHsI — KOpEHb, MoOer, IMOodYKa, JIUCT, BUIOU3MCHEHHBIE
OpraHbl, LBETOK, IUIOJ, CEMs; PACTUTEIbHbIA OPraHU3M, MHUHEPAIbHOE
nuTaHue, (HOTOCHUHTE3, NbIXaHWE, POCT, PAa3BUTHE, Pa3MHOKEHUE, KIIOH,
pa3IpaKuMOCTh) B COOTBETCTBUU C ITOCTABJICHHOM 3ajaueii 1 B KOHTEKCTE

1.4

OnuceiBaTh CTPOCHUE U KU3HEIEATEIBHOCTh PACTUTEIBLHOTO OpraHu3mMa (Ha
MpUMEpe TMOKPHITOCEMEHHBIX WJIM I[BETKOBBIX): TMOIJIOLIEHUE BOJbI H
MUHEPATbHOE MHUTaHUE, (POTOCUHTE3, ABIXaHHE, TPAHCIIOPT BEIIECTB, POCT,
pPa3MHOKEHUE, Pa3BUTHE; CBA3b CTPOCHUS BErCTATHUBHBIX U I'€HEPATHUBHBIX
OpPraHoOB pacTeHUM ¢ UX QYHKIUIMU

1.5

1.6

1.7

PaznuuaTh ¥ ONMCHIBaThH KUBBIE M TrepOapHbIC YK3EMIUIIPhl PACTEHHUH IO
3a/laHHOMY IUIaHY, YaCTH PACTEHUM MO M300paKEHUSIM, CXeMaM, MOJACIISM,
MYJSDKaM, pelibe(HbIM Ta0Iuam

XapakTepu3oBaTb ~ NpPU3HAKUM  PACTEHUN,  YpPOBHH  OpraHu3aluu
pacTUTEIBHOTO OpraHu3Ma, YacTU pACTEHUM: KJIETKH, TKaHH, OpraHbl,
CHUCTEMBI OPTaHOB, OPTaHU3M

CpaBHUBAThH pacTUTENbHBIE TKAHU U OPraHbl PACTEHUHN MEXTy co00it

1.8

BoinonHATe mpakTHueckue U gaboparopHble paboThl MO MOp(OJIOTUU U
¢usnonoruu pacTeHWii, B TOM 4YHuClIE€ pabOThl C MHMKPOCKOIOM C
NOCTOSTHHBIMU  ((PMKCHPOBAaHHBIMH) M BPEMEHHBIMH MHKpOIIpENapaTaMHu,
UCClIe1I0BaTeIbCKUE pabOThl C UCIOIb30BaHUEM NTPUOOPOB M HHCTPYMEHTOB
¢ poBoii 1abopaTopuu

1.9

XapakTepu30BaTh MPOLECCHl KU3HENEATENbHOCTH PAaCTEHUIl: MOIJIOICHNE
BOJbl M MMHEpaJIbHOE NMHUTaHUE, (OTOCHHTE3, IbIXaHHE, POCT, Pa3BHUTHUE,
CIOCOOBI €CTECTBEHHOI'O U MCKYCCTBEHHOT'O BEr€TaTUBHOTO PAa3MHOXKEHUS;
CEMEHHOE Pa3MHOXKEHHUE (Ha MPUMepe MOKPHITOCEMEHHBIX MU IBETKOBBIX )

1.10

1.11

BbIABISAITE  NPUYMHHO-CIIEICTBEHHBIE CBA3M  MEXAY CTPOCHHEM H
(GyHKIMSAMH ~ TKaHed UM OpPraHoB  pacTeHHWH,  CTPOCHHEM W
JKU3HEAESATEIBHOCTBIO PACTEHUN

KJ'IaCCI/I(I)I/II_II/IpOBaTB PaCTCHUA U UX YaCTHU 110 pa3HbIM OCHOBAHUAM

1.12

OOBSICHATH pOJIb PAaCTEHUM B MPUPOAE M SKU3HM YEJIOBEKAa: 3HAYEHHUE
¢doTrocuHTe3a B TMpPHPOJE U B JKU3HU YEJIOBEKa; OUOJOTHYECKOe H
XO3SIICTBEHHOE 3HAY€HHE BUIOM3MEHEHHBIX T00EToB; XO3siCTBEHHOE
3HAUEHUE BEr€TaTUBHOIO Pa3MHOXKEHHUS

1.13

[IpuMeHATh TOJNIyYEHHBIE 3HAHWS JUIA BBIPAIMBAHMS W Pa3MHOKEHUS
KYJIbTYPHBIX PaCTEHUU

1.14

1.15

Hcnonws3oBaTh METOABI OHOJIOTUU: MMPOBOAUTD Ha6J'IIOIICHI/I$I 3a paCTCHUAMU,
OIMMUCBIBATH PACTCHHUA UM HUX YaCTH, CTaBUTHb HpOCT@fIH.IH@ OMOJIOTHYECKHE
OIIBITBI U SKCIICPUMCHTBI

Cobmronate mpaBuiia Oe30macHOTO TpyJda mpu pabore ¢ y4eOHBIM U



71ab0paTOPHEIM 000PYIOBAHHEM, XUMHUUYECKON MOCYAONH B COOTBETCTBHH C
MHCTPYKLUSIMU HA YPOKE U BO BHEYPOUHOU JESITEIBHOCTH

1.16

1.17

1.18

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

JleMOHCTpHpOBaTh HA KOHKPETHBIX MPUMEPAX CBsI3b 3HAHUI OMOJIOTHUU CO
3HAHMSIMH ~TI0 MaTreMaruke, reorpaduu, TEXHOJOTUU, MpEeAMETaM
TYMaHUTaPHOTO IIUKJIA, C PA3IMYHBIMHA BHJIAMU HCKYCCTBA

Bnamerp mpuémamm  paboThl ¢ OMOJIOTMYECKOH  MH(OpPMAIUCH:
dbopMyIupOBaTh OCHOBAHMS JJISI M3BJICYCHHUS W 0000IeHusT nHOopMauu
U3 JIByX UCTOYHHUKOB; MPEOOPA30BHIBATH HHPOPMAIIMIO U3 OJHON 3HAKOBOM
CHCTEMBI B JIPYTYIO

Co31aBaTh TUCHMEHHBIE W YCTHBIE COOOIICHUS, TPAMOTHO HCIIOJB3YSI
NOHSATUIHBIN armapaT U3y4aeMoro pasjeia OHoIoruu

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTaThbl 0CBOCHU S OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmMmbl OCHOBHOI'O 061]161"0 06pa30BaHI/Iﬂ

CucremaTuka pacTeHuit

XapaKTepI/ISOBaTB IMPUHIMIIBL KJ'IaCCI/I(I)I/IKaI_II/II/I paCTeHHﬁ, OCHOBHBIC
CUCTCMATUYCCKUEC TI'PYIIIIbI paCTeHI/Iﬁ (BO,Z[OpOCJII/I, MXH, IUIaAyHbI, XBOIIH,
MMarrOPOTHUKH, I'OJIOCEMCHHBIC, IIOKPBITOCCMCHHLIC NI I_[BGTKOBBIC)

1.2

[IpuBonuTe mpumepsl Bkiajga poccuiickux (B Tom uucie: H.M. Basunos,
N.B. Muuypun) u 3apyoexHsix (B Tom uucne: K. Jlunnent, JI. Ilactep)
yu€HBIX B pa3BUTHE HAYK O pacTEeHUsX, rpudax, JMIIaiHIKaX, OaKTepHsIxX

1.3

14

1.5

[IpumensTs Ouosornyeckue TEPMUHBI U MOHATHS (B TOM 4Hciie: OOTaHHKa,
AKOJIOTUSI PacTEHHUI, MHUKOJIOTHUS, OaKTEpHOJIOTHs, cUCTeMaTHKa, LapCTBO,
OTJeN, KJIacc, CeMEICTBO, poJ, BUJ, KM3HEHHass (opMma pacTeHHi, cpena
OoOUTaHUsA, PpACTUTEIbHOE COOOLIECTBO, BBICIINE PACTEHMs, HU3IINE
pacTeHHs, CIOpPOBBIE DPACTEHUS, CEMEHHBIE pPACTEHUs, BOJOPOCIH, MXH,
IUTAYHBl, XBOIIM, IIallOPOTHUKH, TOJOCEMEHHBIE, IOKPBITOCEMEHHBIE,
OaxkTepuu, rpuobl, TUIIAHHUKN) B COOTBETCTBUHU C TIOCTaBJIEHHOH 3aaueil u
B KOHTEKCTE

Paznuuath 1 onuCHIBaTh KUBBIE U TepOapHbIE SK3EMILIAPHI PACTEHUI, YaCTH
pacTeHuil MO HM300pAKEHUSIM, CXeMaM, MOJCISAM, MYJsKaMm, perbeGHbIM
TabnuuaM; rpulbl MO HU300paXKEHUSIM, CXeMaM, MYIsDKaMm; OakTepuH Io
U300paXKeHUSIM

BrrsBiaTe IOPU3HAKKW KJIIACCOB TIOKPBITOCECMCHHLBIX, WM LIBCTKOBBIX,
CEMEICTB ABYIOOJILHBIX 1 OAHOAOJIbHBIX paCTeHI/Iﬁ

1.6

Onpenenarh CUCTEMAaTUUECKOe TOJI0KEHUE PACTUTEIHHOTO OpraHu3Ma (Ha
anMepe HOKpI)ITOCGMeHHI)IX, NN IIBeTKOBBIX) C IIOMOIIIBKO
ONPEACIUTENLHON KapTOUKHU




1.7

1.8

BeimonuaTe mpakTHUeckue U J1abopaTopHble pabOTBI MO CHCTEMAaTHKE
pacTeHWii, MHUKOJIOTHM W MHUKPOOHOJOTMH, B TOM 4YHCIE pabOThl C
MHUKPOCKOIIOM C TIOCTOSSHHBIMU ((MKCHPOBAaHHBIMH) ¥ BpPEMCHHBIMH
MUKpOIpenapaTaMi, HCCIeOBATEIbCKHE pabdOThl C  HUCIOJIb30BaHUEM
MpUOOPOB U MHCTPYMEHTOB 1M (PpoBOI TabopaTopuun

BoigensaTs CyIecTBEHHbIE TPH3HAKA CTPOCHUS W KU3HEACATEIHHOCTU
pacTeHul, 6aKTepuii, rpuOOB, JTUIIANHIKOB

1.9

1.10

1.11

[IpoBomuTh oONHCaHWE M CpPaBHUBATH MEXIYy COOOH pacTeHHs, TpuOHl,
JIMIIARHUKY, OaKTepHM 110 33aJaHHOMY IUIaHy; JeJaTh BBIBOJBI HA OCHOBE
CpaBHEHUs

OmnuceiBaTh YCIIOKHCHHUE OpraHru3alnn paCTCHI/Iﬁ B XOJ€ J3BOJJIOIHHN
PaCcTUTCIBHOI'O MUpa Ha 3emie

BbISBASTH 4epThl NPUCHOCOOIEHHOCTH pAacTeHUM K cpeae oOuTaHus,
3HAaYEHHUE IKOJOTHYECKHX (HhaKTOPOB IJI pacTeHUM

1.12

XapakTepu3oBarb pacTUTENIbHbIE cooOuiecTna, CE30HHBIC u
MOCTyMAaTeNbHbIE M3MEHEHUS! PACTUTENIBHBIX COOOIIECTB, PACTUTEIHLHOCTh
(pacTUTENBHBIN TOKPOB) IPUPOIHBIX 30H 3EMIH

1.13

1.14

1.15

[IpuBOAUTH TPUMEPHI KYJIBTYPHBIX PACTCHHM M WX 3HAUCHHE B IKH3HU
YCJIOBCKA, IIOHUMATh HpI/I‘-II/IHbI " 3HATh MCpI)I OXpaHbI paCTI/ITeJII)HOFO MI/Ipa
3emin

PackpsiBath poiib pacTeHuid, rpuOOB, IUIIAHHIUKOB, OAKTEPHIl B TPUPOIHBIX
coO0IleCTBaX, B XO3SMCTBEHHON JEATENbHOCTH 4YEJIOBEKA U  €ro
MOBCEIHEBHOM JKU3HU

I[eMOHCTpI/IpOBaTB Ha KOHKPCTHBIX NpHUMEpax CBA3b 3HAHUH OWOJIOTHH CO
3HaHUAMU 110 MAaTCMAaTUKE, (I)I/I3I/IKC, FeOl"pa(bI/II/I, TCXHOJIOTUH, JIUTCPATYPC,
TCXHOJIOTHUH, MPEAMCTaM T'YMAHUTAPHOI'O MUKIA, C Pa3IMYHBIMHU BUJAMH
HCKYCCTBa

1.16

Hcnonp3oBaTh METOIbI OMOJIOTHN: TIPOBOANTH HAOIIOACHHS 32 PACTEHUSMH,
Oaktepusmu, rpubaMu, JIHUIIAHHUKAMH, ONHCHIBAaTh UX; CTaBUTh
npocTeiiiye OMOJOTHYECKHE OMBITHI U SKCIIEPUMEHTHI

1.17

CobmoiaTe mpaBmiia 0€30MacHOTO TpyAa IpU paboTe ¢ ydyeOHBIM U
1abopaTOPHBIM 000pPYIOBAaHUEM, XUMHUYECKOW MOCY/I0M B COOTBETCTBUH C
WHCTPYKLUSIMHA HA YPOKE U BO BHEYPOUHOU JESTEIBHOCTH

1.18

1.19

Bnaners nmpuémamm  paGoTel ¢ OuosorMyeckoil  MHQpoOpManumei:
dbopMyIUpOBaTh OCHOBAHMS JJIS M3BJICYCHHUS W 0000IIeHUS WHpOpMauu
U3 HECKOJbKUX (2 — 3) MCTOYHUKOB; MPeoOpa3oBbIBaTh MHMOPMALIUIO U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYT'yIO

CoznaBaTh TUCHMEHHBIE W YCTHBIE COOOIIEHUS, TPAMOTHO HCIOIb3YS
MOHSATUMHBIN amnmapaT HW3y4aeMoro paszjena OHOJIOTHH, COMPOBOXKIATH
BBICTYIUIGHHE TIPE3CHTAMEe ¢ y4E€TOM OCOOEHHOCTEH ayauTOpUu
CBEPCTHUKOB




8 KUIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

JKuBOTHBIN Opranuszm

XapakTepu3oBaTh 300JIOTHIO Kak OWOJIOTMYECKYI0 HayKy, €€ pasleibl U
CBSI3b C IPYTMMHU HAyKaMU U TEXHUKOM

1.2

XapakTepu30BaTh NPUHIMIBI KJIACCU(PHUKAIMKA KUBOTHBIX, BHJ Kak
OCHOBHYIO CHUCTEMAaTHYECKYI0 KaTE€rOpHUI0, OCHOBHBIE CHCTEMAaTHYECKUE
IPyIIbl KUBOTHBIX (IPOCTEUIINE, KUILIEYHOIIOJIOCTHBIE, IIJIOCKUE, KPYIJIbIe
U KOJIbYaThle YePBU; WICHUCTOHOTHE, MOJUIIOCKH, XOPOBbIE)

1.3

[IpuBonuTe mnpuMepsl BKIaga poccuiickux (B ToMm uunciae: A.O.
Koganesckuii, K.. Ckps6un) u 3apyoexxHbix (B ToM uncie: A. JIeBeHryk,
K. KroBbe, O. ['ekkenb) yu€HbIX B pa3BUTHE HAYK O JKUBOTHBIX

1.4

[IpuMeHATh OMOOTHYECKUE TEPMUHBI M TMOHATHS (B TOM YHCIIE: 300JI0THS,
DKOJIOTUSl KUBOTHBIX, 3TOJIOTHS, IMAajJ€0300J0THsl, CUCTEMAaTUKa, L[APCTBO,
THUMN, OTPSA, CEMEWCTBO, POJ, BUJ, KUBOTHAsl KJIETKA, >KUBOTHAS TKaHb,
OpraH >XKUBOTHOI'0, CHCTEMbI OPraHOB >KMBOTHOI'O, YKWBOTHBIM OpPraHU3M,
MUTaHue, JbIXaHue, POCT, pa3BUTHE, KPOBOOOpAICHHUE, BBIJICICHUE, OIOpa,
JIBIDKCHHUE, pPa3MHOXKCHHE, TapTCHOIeHE3, pPa3ApaKUMOCTh, pediekc,
OpraHbl YyBCTB, MOBEJCHHUE, Cpella OOUTaHMs, IPUPOJHOE COOOIIECTBO) B
COOTBETCTBUM C IMOCTABJICHHOM 3a7aueil 1 B KOHTEKCTE

1.5

PackppiBaTh  00lIME TNpPU3HAKM KUBOTHBIX, YPOBHU OpraHu3alluu
JKUBOTHOTO OpraHu3Ma: KIETKM, TKAaHW, OpPraHbl, CHCTEMBl OPIaHOB,
OpraHu3m

1.6

1.7

CpaBHI/IBaTB JKUBOTHBIC TKaAHW U OPraHbl )KUBOTHBIX MCKIY coboit

OnuceIBaTh CTPOCHUC U KUBHCACATCIIbHOCTD JKUBOTHOI'O OPraHU3Ma. OIopy
U ABHUXCHUC, MUTAHHUC U NHIICBAPCHHUC, NBIXAaHHUEC U TPAaHCIIOPT BCHICCTB,
BBIJCIICHUE, PCTYJIAINUIO U ITOBEACHHUEC, POCT, PA3MHOKCHHUEC U PA3BUTHUC

1.8

XapaKTCpI/I3OBaTI> MpoHeCChl XKUBHEACATCIIBHOCTU JKHMBOTHBIX HM3y4YaCMBbIX
CUCTCMATUYCCKUX TPYIII: JABUKCHHUEC, IIUTAHUC, IObIXaHUC, TPAHCIIOPT
BCIICCTB, BBIJCIICHUC, peryidanuro, IIOBCICHHUC, pocCT, pa3sBUTHUC,
Pa3MHOKCHHUC

1.9

BrisaBiagaTe IMPUYUHHO-CJIICICTBCHHBIC CBsA3HU MCXKIY CTPOCHUEM,
KHN3HCACATCIBbHOCTBIO H cpeﬂoi/i o0UTaHUS >KHBOTHBIX N3y4aCMBIX
CUCTCMATUYCCKUX T'PYIIIL

1.10

Paznuuath 1 onuceIBaTh KUBOTHBIX M3YyYae€MBIX CHCTEMAaTHYECKUX TpYIIIL,
OTJIeIbHBIE OPraHbl U CUCTEMBI OPTaHOB IO CXEMaM, MOJIETSM, MYJISKaM,
penbe@HbIM TabauIaM; MPOCTEUIINX — 10 U300paKEHUIM
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BrIgBIgTHE MNPpU3HAKN KJIACCOB YICHUCTOHOTMX U XOPAOBLIX; OTPSAA0B
HaCCKOMbBIX M MJICKOITHTAIOIINX

1.12

BeImonHATh TmpakTHYeCKWE H J1a00opaTopHBIE pabOTHI MO Mopdonoruw,
aHATOMUU, (PU3MOJOTUHN U TOBEACHHUIO XKUBOTHBIX, B TOM YHUCJIE Pa0OTHI C
MHUKPOCKOIIOM C TOCTOSSHHBIMH ((UKCHPOBAHHBIMH) ¥ BPEMCHHBIMHU
MHUKpOIpenapaTaMi, HCCIe0BATEIbCKUE pPabOThl C  HUCIOJIb30BAHUEM
MpUOOPOB U HHCTPYMEHTOB ITU(DPOBOIL J1abopaTopuu

1.13

1.14

CpaBHI/IBaTb HpeI[CTaBI/ITeHeﬁ OTACJIBbHBIX CUCTEMATHYCCKHUX Tpyni
JKMBOTHBIX U ACJIaTh BBIBOJAbI HA OCHOBC CPABHCHUA

KnaccudunupoBaTs 5XMBOTHBIX HA OCHOBAaHMHU OCOOCHHOCTEH CTPOCHHUS

1.15

OnuceIBaTh YCIIOXXHCHUEC OpraHu3alvi KHUBOTHBIX B XOJAC 3BOJIOIHHU
’KUBOTHOT'O MUpa Ha 3emiie

1.16

1.17

Br1sgBaATE YCPThI HpI/ICHOCO6JIeHHOCTI/I JKUBOTHBIX K CpPCIC 06I/ITaHI/I$I,
3HAYCHUEC SKOJIOIMYCCKUX (baKTOPOB JJIA XKUBOTHBIX

BbISBIATE B3aMMOCBSI3H KHMBOTHBIX B IMPpUPOIHBIX COO6H.[€CTBaX, 11(S2004¢
INUTaHUA

1.18

1.19

1.20

VYcraHaBnuBaTh B3aUMOCBSI3M  JKMBOTHBIX C pacTeHUsSMH, TIpubamu,
JUIIaHHUKAMU U OAKTEpUSMU B IPUPOJIHBIX COOOIECTBAX

XapaKTepI/ISOBaTB JKUBOTHBIX  IIPUPOAHBIX  30H 36MJII/I, OCHOBHBIC
3aKOHOMCPHOCTH pPaCIPOCTPAHCHUSA ) KUBOTHLIX I10 IJIAHCTEC

PaCKpLIBaTB POJIb )KUBOTHBIX B IIPUPOAHBIX COO6H_I€CTB8.X

1.21

PackpeiBaTh posib JIOMalmIHUX M HENPOAYKTHBHBIX JXHUBOTHBIX B IKU3HH
YEJI0BEKA; POJIb MPOMBICIOBBIX JKUBOTHBIX B XO35MCTBEHHOU JEATEIBHOCTH
YeJIoBEKa U €ro MOBCEAHEBHOW KHU3HM; OOBSACHATh 3HAUEHUE KUBOTHBIX B
IIPUPOJIE U )KU3HU YEJIOBEKA

1.22

1.23

ITonumarsn IMPUYUHLBI U 3HATb MCPBI OXPAaHbI )KUBOTHOI'O MUpa 3emim

I[eMOHCTpI/IpOBaTB Ha KOHKPCTHBIX IIPpUMEpAxX CBA3b 3HAHUH OWOJIOTHH CO
3HaHUAMU 110 MAaTCMaTUuKeE, (I)I/I3I/IKC, XHUMUU, FCOFpa(bHH, TCXHOJIOT'HUH,
npeaMeTaM rymaHuTapHoro nukiia, ¢ pa3jimndibiMU BUAAMH UCKYCCTBA

1.24

Hcnons3oBath METOIbI OMOJIOTHH: IPOBOAUTH HAOIOICHUS 33 ’KUBOTHBIMH,
OTMHUCHIBAaTh JKUBOTHBIX, WX OpPraHbl U CHUCTEMBI OpPraHOB; CTaBUTh
mpocTeiiiye OMOJOTHYECKHE OMBITHI U AKCIIEPUMEHTHI

1.25

1.26

1.27

Cobmtoiate mpaBwiia 0€30MacHOro Tpyna Hpu padboTe ¢ y4eOHBIM U
1a00paTOPHBIM 00OPYIOBAaHUEM, XUMHYECKOW MOCY/I0M B COOTBETCTBUH C
WHCTPYKLUSIMH HA YPOKE M BO BHEYPOUHOH AESATEIBHOCTH

Bnagers npuémamm  paboTel ¢ OHoNOruyeckod — uH(popMaluei:
(dopMynHpOBaTh OCHOBAHHUS AJISI M3BJIEUEHUS U 0000IIeHUs MH(OpMaIu
U3 HECKOJbKUX (3 — 4) MCTOYHUKOB; MPEoOPa30BbIBaTh MHMOPMALIUIO U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYT'yIO

COB,[[aBaTL IMUCbMCHHLIC W YCTHBIC COOGH_ICHI/I}I, I'paMOTHO HCIIOJIb3Ys
MOHSTHUHMHBIN afnmapar H3y4acMoro paszacia 6I/IOJ'IOFI/II/I, COIIPOBOKIAATH



9 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

BBICTYIIJICHHE TMIpe3eHTalel ¢ y4éroM OCOOCHHOCTEH ayIuTOpPHH
CBEPCTHHUKOB

HpOBepﬂeMme NnpeaAMETHLBIC PE3YJIbTATBI 0CBOCHUA OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

YetoBek u ero 3A0POBLE

11

XapakTepu3oBaTh HAyKH O YEJIOBEKE (QHTPOIOJOTHIO, aHATOMHIO,
(U3HONIOTHIO, METUITNHY, TUTHECHY, SKOJOTHIO YEJIOBEKa, MCUXOJIOTHUIO) U
UX CBSI3U C IPYTUMHU HAYKaMHU M TEXHUKOM

1.2

OOBSCHATH TOJOKEHUE YEJIOBEKAa B CHUCTEME OPTraHMYEeCKOr0 MHpa, €ro
MPOUCXOKACHUC, OTINYHNA YCJIOBCKA OT JKUBOTHBIX; HpI/ICHOCO6JICHHOCTI) K
Pa3IMYHBIM KOJIOTHYECKUM (PaKkTopam (UeI0BEUECKUE Pachl U aJlalTUBHBIC
THIIBI JIFOZICH ); POJACTBO YEJIOBEUECKUX pac

1.3

[TpuBoaNTE mpuMepH! BKIIaAa poccuiickux (B ToM yucie: .M. CeueHos,
W.II. IlaBnoB, W.M. MeunukoB, A.A. VYxromckuii, [I.LK. Anoxun) u
3apyOexxHbIX (B ToM umcine: Y. Iapseid, K. bepnap. JI. ITactep, Y. dapBuH)
yu€HBIX B Pa3BUTHE MPEICTABICHUA O MPOMCXOXKACHUH, CTPOCHHH,
KHU3HEICATEIILHOCTH, TTOBEJICHIH, YKOJIOTHH YeJIOBEKa

1.4

[IpuMeHATh OHOJIOTMYECKHE TEPMHUHBI M TIOHATHS (B TOM 4YHCIE:
IUTOJIOTHSI, TUCTOJIOTHS, aHATOMHUsSI 4YeNOBEKa, (U3HOJOTHUSI YEJIOBEKa,
TUTHEHA, AHTPOTOJIOTUS, HKOJOTHs YeJIOBEeKa, KJIETKa, TKaHb, OpraH,
CHCTEMa OpraHoOB, MUTAHUE, JbIXaHHUE, KpOBOOOpaIieHue, OOMEH BEIIEeCTB U
MpEeBpalleHHe JHEPTruu, [BWKEHHE, BBIIEJICHHE, POCT, pa3BUTHE,
MOBEJICHUE, PpAa3MHOKEHHE, PA3APAKUMOCTb, PETYIALMs, TOMEOCTa3,
BHYTPEHHSISI Cpella, UIMMYHHUTET) B COOTBETCTBUU C MOCTABJIECHHOM 3a7adei
1 B KOHTEKCTE

1.5

[IpoBoauTh ONUcaHue MO BHEMIHEMY BUAY (M300pakeHUI0), CXeMaM OOIIUX
NPU3HAKOB OpraHM3Ma 4YeJlOBEKa, YPOBHEW €ro OpraHU3aluu: KIETKH,
TKAaHH, OPraHbl, CACTEMBI OPTraHOB, OpPraHU3M

1.6

1.7

1.8

CpaBHUBaTh KIETKM pa3HbIX TKaHeW, rpynmn TKaHEW, OpraHbl, CHUCTEMbI
OpPraHOB YEJIOBEKA, ITPOLECCHI KU3HEICATCIBHOCTH OPraHU3Ma 4YeJIOBEKA;
JienaTh BBIBOJIBI HA OCHOBE CPaBHEHHUS

Paznuuath OHONOrMYECKM aKTHBHBIC BelIeCTBA (BUTAMUHBI, (PEPMEHTHI,
TOPMOHBI), BBISBIATH HMX POJb B TMporecce oOMeHa BEHIECTB U
MpEeBpaIeHHs] SHEPTUU

XapakTepu3oBaTh OHWOJNIOTHYECKHE TMPOIECcChl: OOMEH BEIIECTB MU
IIPEBpALlCHUE DSHEPruu, IMHUTAHWE, JAbIXaHWE, BBIIEICHHUE, TPAHCIOPT
BEIIIECTB, JIBUXKEHUE, POCT, PErysiiuusg (yHKIMH, HUMMYHUTET, TIOBEJICHHUE,




Pa3BUTHC, pa3MHOKCHUC UCIIOBCKA

1.9

1.10

BBISBIIATE NPUUMHHO-CIIEICTBEHHBIE CBSI3M MEXIY CTPOCHHMEM KIIETOK,
OpPraHoB, CUCTEM OpPraHOB OpPTaHU3Ma YeJIOBEKa U MX (DYHKIHMAMHU; MEXKITY
CTPOCHUEM, KHU3HEIEATSILHOCTBIO M CPeIoi OOMTaHUS YeTOBEKa

HpI/IMeHHTB OHOJIOTHYECKHE MOACIN JIsd BBISABJIICHHUA 0COOEHHOCTEH
CTPOCHUSA U (bYHKHI/IOHI/IpOBaHI/IH OpraHoB U CUCTEM OpIraHOB YCJIIOBCKa

1.11

OOBSICHATD HEHPOryMOpaJbHYIO peryssinuio IIPOLIECCOB
KHU3HEIEeATEIbHOCTH OpraHu3Ma 4eJoBeKa

1.12

XapakTepu3oBaTh U CpaBHUBATh OE3YCIOBHBIC U YCIOBHBIE PE(IICKCHI;
HACJICICTBEHHbIE W  HEHACIEICTBEHHbIE  NPOrpaMMbl  IOBEICHHS;
OCOOCHHOCTH  BBICIIEH  HEpPBHOM  JEATEIBHOCTH  YEJIOBEKA;  BUIbI
NOTpeOHOCTEH, MaMATH, MBILIUICHHS, PEUd, TEMIIEPAMEHTOB, SMOLIUN, CHA;
CTPYKTYpY (YHKIIMOHATIBHBIX CHUCTEM OpraHMW3Ma, HaIlpaBJICHHBIX Ha
JOCTHKEHHE MOJIE3HBIX MPUCTIOCOOUTEIBHBIX PE3yJIbTaTOB

1.13

Pasnuuate HAcHENCTBEHHbIE W HEHACIEJCTBEHHBIC (MH(EKIMOHHEIE,
HeMH(EKIIMOHHbIE) 3a00JIeBaHHUS 4YEIIOBEKa; OOBSICHATH 3HAYCHUE Mep
NpOoIIAKTUKU B IPEAYNPEKICHAN 3a00JI€BaHUN YEIOBEKa

1.14

BBINOIHATS TIpakTHUECKHEe W J1a00paTopHbIe padOThl MO MOP(OIIOTHH,
aHATOMUH, (U3MOJIOTUU M TOBEJCHHWIO YEIOBEKa, B TOM 4YHCIE PadOTHI C
MHUKPOCKOIIOM C TIOCTOSSHHBIMH ((DUKCUPOBAaHHBIMH) M BpPEMEHHBIMH
MUKpOIIpenaparaMi, HCCIeA0BaTeIbCKUe paboThl € HCIOJIb30BAHUEM
nprOOPOB U HHCTPYMEHTOB LU POBOIA TabopaTopun

1.15

1.16

1.17

1.18

1.19

Pemarts KayecTBEHHBIE U KOJIUYECTBECHHBIC 3aa4u, HCIIOJIb3YS OCHOBHBIC
MoKa3arcjiu 3J0pOBbsA YCIOBCKA, IIPOBOJINUTH paCLIéTI)I n OLICHUBATH
MMOJIYYCHHBIC 3HAYCHHUA

Ha3piBaTh M apryMeHTHpOBaTh OCHOBHBIE MPUHIMIIBI 3I0pOBOro obOpasza
JKU3HM, METOABl 3alllUTBl M  YKPEIUIEHHS  3J0pOBbA  4YEJIOBEKa:
cOaraHCUpOBaHHOE MUTaHHUE, COOJIIOJEHUE MPaBUI JMYHOW TUTHEHHBI,
3aHATHS (U3KYIBTYPOW M CHOPTOM, pallMOHANIbHAS OpTraHu3alus Tpyaa U
IIOJIHOLIEHHOI'O  OTJABIXa, IO3UTHBHOE  SMOLMOHAIBHO-TICUXUYECKOE
COCTOsIHUE

Hcnonp3oBaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS [ COONIOACHUS
3I0pOBOTO 00pasza KHU3HU: COATaHCUPOBAHHOTO MHUTAHUS, (U3UUYECKOU
AaKTHUBHOCTH, CTpGCCOyCTOfI‘IHBOCTH, JJIs1 UCKIIFOYCHUA BpG}IHI)IX HpI/IBBI‘IeK,
3aBHUCHMOCTEH

Bnaners mpuémamu oOkazaHHMs TEPBOM IMOMOIUM YEJIOBEKY IPU IOTEPE
CO3HAHUSA, COJHEYHOM U TEIUIOBOM YJape, OTPABJICHUHU, YTOIUICHUU,
KpPOBOTEUECHHUH, TPABMaxX MATKUX TKaHEW, KOCTEH CKeJeTa, OpraHoOB YyBCTB,
05KOrax U OTMOPOKEHUSAX

JleMOHCTpHpOBaTh Ha KOHKPETHBIX IPUMEPAX CBSI3b 3HAHUKW HAyK O

YECJIO0BCKEC co 3HaHHUAMU npeaAMETOB C€CTCCTBCHHO-HAYYHOTI'O n
TYMAHUTAPHOI'O0 MUKJIOB, PA3JIMYHBIX BHUIAOB MHCKYCCTBA; TCXHOJIOIHUH,




OcHoB 6€30nacHOCTH U 3aIUThl PouHbI, pU3nuecKol KyabTyphl

1.20

1.21

1.22

1.23

Hcnonp3oBaTh MeTOABI OHOJOTMM: HAOMIOIATh, H3MEPSTh, OMUCHIBATH
OpraHU3M YeJIOBEKa M TIPOLECCHl €ro KU3HEAEATECIbHOCTH; MPOBOJUTH
MPOCTEHINIMEe HWCCICOBAaHUS OpraHM3Ma 4YeloBeKa H OOBICHITh WX
pe3yIbTaThl

CoOmronaTe TpaBmiia 0O€30MAaCHOTO TpyJda MHpH padoTe ¢ y4yeOHBIM H
7a00paTOpPHBIM 000PYAIOBAaHHEM, XHMUYECKON TIOCYJIOH B COOTBETCTBHU C
WHCTPYKIIUSMHU Ha YPOKE U BO BHEYPOUHOU ACSITEILHOCTH

Bnagere mpuémamu  paboTel ¢ Ouojoruyeckoil — MH(OpMAaIMEi:
dbopMyIUpOBaTh OCHOBAHUS ISl U3BJICUYCHHS U 0000IICHUS WHPOPMAIINH
U3 HECKONBKHX (4 — 5) MCTOYHHKOB; IPeoOpa3oBhIBaTh WHGOPMAILIHIO U3
OJHOI 3HAKOBOW CUCTEMBI B APYTYIO

COSI[aBaTB IMUCbMCHHBIC U YCTHBIC COO6IJ.[CHI/I$I, T'paMOTHO HCIHOJIb3Ys
MMOHATHHHBIN amnmapar HU3Yy4YCHHOI'0 paszeciia 6I/IOJ'IOFI/II/I, COIIPOBOXKIATb
BBICTYIIJICHUC Hpe3eHTaHHeﬁ C y‘IéTOM 0COOEHHOCTEN AyAUTOpUHU
CBCPCTHUKOB



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

5 KJIACC

Kona Koa npoBepsiemoro
pa3zena  3JieMeHTa

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

buosiorusa — Hayka o )KHUBOU IpUpoie

[TonsitTue o »xusHU. Ilpu3Haku >kUBOro (KJIETOYHOE
CTpPOEHHUE, IIUTAaHUE, JbIXaHUE, BBIACIEHUE, POCT U
npyrue). OOBEKThl KMBOH M HEKHUBOW TPHUPOIBI, UX
cpaBHeHue. JKuBast 1 He)xHUBasi IPUPOAA — EAUHOE LIEJI0e

buosorus — cucrema Hayk O JKMBOW HPUPOJE.
OcHoBHBIE pa3zgensl Ouonoruu (OOTaHWKA, 300JIO0THS,
OKOJIOTHSI, LUTOJIOTHS, aHATOMHUSA, (U3HOJIOTHSI U
npyrue). IIpodeccun, cBs3aHHbIe ¢ OMoNOTMEl: Bpad,
BETEPHUHAp, IICUXOJIOT, arPOHOM, JKUBOTHOBOJ U JIPYTHE
(4 — 5). CBs3p Owomorud ¢ JPYrMMH HayKaMu
(marematuka, reorpadus u apyrue). Ponp O6uonoruu B
MO3HAHUKM  OKPYKAIOIIETO MHpa H  MPAKTUICCKOM
JIESITEIIBHOCTH COBPEMEHHOTO YEJIOBEKA

Kabuner Ouwonoruu. IlpaBwia moBeaeHuss u pabOThI B
kabuHeTre ¢  OWOJOTMYECKMMH  NpubopamMu U
WHCTpYMEHTaMU. buonoruueckue TEpMHUHBI, MOHATHS,
CUMBOJBI. VIcTouHuKM Ononornueckux 3HaHUM. [lomck
uH(pOpMaIUN c UCTIOJB30BAaHUEM  Pa3IMYHBIX
HUCTOYHUKOB (Hay9IHO-TIOMYJIIpHAs JTUTEpaTypa,
CIIPaBOYHHKH, CeTh VIHTEpHET)

MeTopl U3y4eHHs )KUBOKM PUPOIBI

Hayunble MeTOIBI M3y4EHHs] JKUBOW  IPHUPOABL:
HaOJroIeHne, SKCIIEPUMEHT, ONMCaHue, W3MEpEeHue,
KJaccupukarus. YerpoicTBo YBEJIMYUTEIbHBIX
npubopoB: Jaynel U Mukpockona. IIpaBuma paboTsl ¢
YBEJIMYUTENBHBIMUA TPUOOpaMu

Merona onucaHus B OMOJOTHH (HATJISAIHBIN, CTIOBECHBIMH,
cxemarnyeckuit). Metonq wu3MepeHus (MHCTPYMEHTHI
u3MepeHus). Meron kinaccupUKAUKA — OPTaHU3MOB,
NPUMEHEHHe  JBOMHBIX  HA3BaHWW  OPraHU3MOB.
HabGmoienne u SKCIEPUMEHT KakK BEIyIIUE METOJIbI
ouoJiornu

OpraHu3mbl — TeJa )KUBOW MPUPOIBI

1.1

1.2
1

1.3

2.1
2

2.2
3

3.1

[Tonsstue 00 opranusme. [losinepHble U siJepHbIE
opranu3Mbl. OJIHOKJIETOYHBIE ¥  MHOTOKJIETOYHbIE




OPraHU3MBbl

3.2

Knetka u e€ otkpeitue. Krnerounoe crpoeHue
opranu3moB. Lluronorus — Hayka o kierke. Kierka —
HauMCHbIIasg €AWHUIA CTPOCHUA U KU3HCACATCIbHOCTHU
opranu3moB. CTpoeHue KIETKH T1OJi CBETOBBIM
MHUKPOCKOIIOM: KJIETOYHast 000JI0YKa, IUTOIIIa3Ma, SIapo

3.3

3.4

3.5

KJ'IGTKI/I, TKaHH, Opradbl, CHUCTEMBI OpTraHOB

KuznenesTenbHOCTh OpraHU3MOB. OcobenHoctu
CTPOEHHSI M  MPOLECCOB  KHU3HEACATENbHOCTH Yy
pacTeHui, >KMBOTHBIX, OakTepuii U rpudoB. CBolcTBa
OpraHM3MOB:  MUTaHWE,  JbIXaHHE,  BbIJCIICHUE,
JIBUKEHHE, Pa3MHOXKEHHE, PAa3BUTHUE, Pa3ApaKMMOCTh,
pucnoco01eHHOCTh. OpraHu3M — eAMHOE 1IENI0e

PaznooOpa3ue opranu3mMoB U uX Kiaccu(puKanus

(TakCOHBI B OMOJIOTHH: 1IAPCTBA, THIIBI (OTAEIIBI),
KJIACChI, OTPsiIbI (IOPSIIKK), CEMEHCTBA, POJIbI, BUIBI)

3.6

bakrepun u BUpyCH Kak (pOpMBI )KU3HU. SHAYCHHE
OakTepuil U BUPYCOB B MIPUPOJE U B KU3ZHU YETIOBEKA

Opranu3mel 1 cpesia OOUTaHHS

4.1

4.2

ITonsTue o cpeae oOutanus. Bopgnas, HazemHO-
BO3/yIlIHAs,, TTIOYBEHHAsl, BHYTPUOPTaHU3MEHHAs CPEJIbI
oburanus. [IpencraBurenu cpen o0uTaHu,.
OcobeHHOCTH cpejl OOMTaHUs OPTaHU3MOB

HpI/ICHOCO6HeHI/IH OpraHu3MoOB K Cpcac oOuTaHMUs.
Ce30HHBIC H3MEHECHUS B JKHU3HU OpraHnu3MoOB

[Ipupoausie coodiiecTBa

5.1

[TonsTe o mpUPOAHOM coodIIecTBe. B3anuMocsssu
OpPraHW3MOB B MPHUPOJHBIX coolmiecTBax. [luimieBbie
CBsI3M B cooOmecTBax. [IuiieBbie 3BeHbs, [IEMU U CETH
[IATaHUSA. [IpousBoaureny, noTpeduTenu 5
pa3pyLIUTEIN OPraHUYECKUX BEILIECTB B IPUPOIAHBIX
cooOmiecTBax. [Ipumepsl mpUpPOAHBIX COOOIIECTB (JIec,

NIPYA, 03€pO U IpYyTHUE)

5.2

5.3

HckyccTBeHHbIE  COOOIECTBA, HUX  OTIMYUTEIbHBIC
NpU3HAKK OT TNPUPOJIHBIX coobmiecTB. [IpuunHbI
HEYCTOMYMBOCTH HCKYCCTBEHHBIX coo0OmectB. Poib
HCKYCCTBEHHBIX COOOIIECTB B KU3HU YEJIOBEKa

[Tpupoausie 30HBI 3emnu, ux oburtarenu. Piopa u
¢dayna npupoaHbIX 30H. JlaHAmadTel: NPUPOAHBIE U
KYJIbTYpHbIE

Kusas npupoaa u 4CJIOBCK

6.1

HN3menenus B Iprupoac B CBA3H C Pa3BUTUEM CCIIBCKOI'O




6.2

X035MCTBA, NPOU3BOACTBA U POCTOM YHUCICHHOCTH
HaceseHus. BimsiHue 4enoBeka Ha JKMBYIO TIPUPOIY B
x0j1¢ ucTopud. I’ T0OATbHBIE SKOJIOTHUECKHUE MPOOIEMBI.
3arpsi3HEHUE BO3AYIIHONW W BOJHOW 000104YeKk 3emitH,
MOTEPH MOYB, UX MPEIOTBPAIIECHNE

[Tyt coxpaHeHHs OHOJOTMYECKOTO Pa3HOOOpPa3Hs.
OxpaHsieMble TEPPUTOPUHU (3aIOBETHUKH, 3aKa3HUKH,
HallMOHAIBHBIC TIAPKH, MaMATHUKU Mpupobl). KpacHas
kHura Poccuiickoit @eaeparuu. Oco3HaHKUE KU3HU Kak
BEJIMKOH IIEHHOCTH

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

boranuka — Hayka o pacteHusix. Pa3gensl GoTaHHKH.
Cs3p OOTaHUKU C JAPYTUMU HAyKaMHU U TEXHUKOH.
OO61mue npu3HaKku pacTeHui

PasnooOpa3zue pacreHuil. VYpoBHM  OpraHu3aluu
pacTUTENIFHOTO OpraHW3Ma. BpicmMe ©  HU3IIHNE
pacrenust. CiopoBble U CEMEHHBIE PACTEHHUS

PacturensHas knerka. M3ydeHne pacTUTEIbHON KIETKU
[0/l CBETOBBIM MHKPOCKOIOM: KJETO4YHasi 000JiouKa,
A7IpO, IUTOIIIa3Ma (TIACTH/IbI, MUTOXOHJIPUH, BaKyOJIU
C KJIETOYHBIM COKOM). PacturenbHble TKaHU. DyHKIUU
PaCTUTENbHBIX TKAHEH

Opranbl U cuctembl opraHoB pacteHuil. CrtpoeHue
OpraHOB PAacTUTEIBHOIO OpraHU3Ma, UX pOJib U CBSA3b
MEXIy co00i

CTpOCHI/IC U JKUBHCACATCIIbHOCTD PACTUTCIIBHOI'O OpraHnu3Ma

6 KUIIACC
Kona Koa npoBepsiemoro
paszgesia  dJIeMeHTa
PacturenbHbI OpraHusm
11
1.2
1
1.3
14
2 2.1
2.2

Ilumanue pacmenus. KopeHb — oOpraH IOYBEHHOTO
(MuHepanbpHOro) mnuTanus. KopHH U KOpHEBBIE
cucteMbl. BUJbl KOpHEHl W THUIBI KOPHEBBIX CHUCTEM.
BHeniHee 1 BHyTpEeHHEE CTPOEHUE KOPHSI B CBSI3U C €TI0
¢ynkuusamu.  KopHeBoil  ueximk. 30HBI  KOpHS.
KopneBbie Bosocku. Poct kopnsa. Ilormomenwue
KOPHSMH  BOJbl W  MHHEpPAIbHBIX  BEIIECTB,
HEOOXOMMBIX PACTEHHUIO (KOPHEBOE JTAaBJIICHHE, OCMOC).
Bungonszmenenue kopHen

[TouBa, e€¢ muomopoaue. 3HayeHHe 0OpPaOOTKH MOYBHI




(oxyuuBaHHE), BHECEHHS YIOOpEHHH, MpPOpPEKUBAHUS
IPOPOCTKOB, TOJMBA Uil JKU3HU  KYJIbTYPHBIX
pactenuil. ['mapononuka

2.3

2.4

[Tober m moyku. JIluCTOpacmoNOKEHUE U JIMCTOBAs
Mo3auka. CtpoeHue u QyHKIuH Jucta. lIpocTteie u
CJIOXKHBIC JIUCTHA. BI/II[OI/BMCHCHI/ISI JIUCTBHEB.
Oco0eHHOCTH BHYTPEHHEI0 CTPOEHUS JINCTA B CBS3U C
ero GyHKUMAMHU (KOXUIA U YCTHbHIIA, OCHOBHAsI TKaHb
JauCcTa, mpoBoxAlmMe myudku). Jluct —  opran
BO3AymHOro  nutaHus.  @DorocuHTe3.  3HAYCHHE
dboTocuHTE3a B IPUPOJIE U B KU3HU YETIOBEKA

Ilvixanue pacmenus. JlpixaHue KopHs. PrixiieHue
MOYBBI IS YJAYYIIEHUS AbIXaHUS KOPHEH. Y CIIOBHS,
MPEMSITCTBYIONINE JIBIXaHUIO KOpHEW. JIucT xak opran
neixaHus (ycTbuuHbd anmapat). [locTyrienue B TUCT
atMocepHoro Bosmyxa. CuibHas —3ambUIEHHOCTH
BO3/lyXa KakK TMPENsSTCTBUE ISl JIbIXaHWUSI JIUCTHEB.
Crebenb Kak opraH [AbIXaHWs (HAJIUYHE YCTHHI[ B
KoXulle, uedeBWYeK). OCOOEHHOCTH  JbIXaHUSA
pacTteHuid. B3auMoOCBSI3p  ABIXaHUS ~ pacTEHUS C
($hOTOCHHTE30M

2.5

2.6

2.7

Tpancnopm eewecmeé 6 pacmenuu. Heopranmdeckue
(BoJa, MUHEpAJIbHBIE COJIM) U OPraHUYECKUE BEIIECTBA
(Oenkm, >KUPBI, YIIEBOJBI, HYKJICHHOBBIE KHCIOTHI,
BUTAMMHBI U JApyrue) pacteHus. CBs3b KIETOYHOTO
cTpoeHusi crebsis ¢ ero ¢QyHkuusMu. Poct crebns B
munHy. KierouHoe crpoeHue ct1e0iast TPaBSIHUCTOTO
pacTeHHs: KOXHIA, MPOBOJAIIME IyYKH, OCHOBHAS
TKaHb (mapeHxuma). KierouHoe crpoeHue ctelus
JIPEBECHOTO pacTeHusi: kopa (mpoOka, ny0), KamoOwuii,
JIpeBeCHHA U cepleBruHa. Poct cte0ast B TOMIUHY

[IpoBopsiiune TKaHUW KOpHSA. TpaHCopT BOIOBI M
MUHEPAIBHBIX  BEIIECTB B  pPacTeHUM  (COCYIbI
JIPEBECUHBI) — BOCXOIsAmMKA TOK. Mcmapenue BoOJbI
yepe3 credenb U JUCThbs (TpaHcmupauus). Perynsanus
UCIIAapeHus BOJAbl B pacTeHUU. BiusHue BHeMIHUX
YCIOBMM  Ha  HCHapeHue  BOAbl.  TpaHcropt
OpPraHMYeCKHUX BEIIECTB B pACTeHUH (CUTOBHJIHBIC
TpyOku n1y6a) — Hucxoaamuit Tok. [lepepacnpenenenue
U 3allacaHue BEIIECTB B pacTeHUU. BuaonsmeHEHHbIE
noOeru: KOpHeBHIIe, KiIyOeHb, JykoBuua. Mx
CTpOEHHUE; OMOJIOTHYECKOE U X035 HCTBEHHOE 3HAUEHUE

Pocm pacmenus. OO6pazoBarenbHble TKaHH. KoHyc



7 KIIACC
Kon Koa npoBepsiemoro
pasaesia  3JIieMEHTa

1

HapacTtaHuss  mobera, PpOCT  KOHYMKA  KOpPHS.
Bepxyuieunblii 1 BCTaBOYHBIM pocT. POCT KOpHS U
cTebsist B TONMIIMHY, KamOuii. OOpa3oBaHHE TOJAMYHBIX
KOJIell y JIPEBECHBIX pacTeHuil. Binusinue
(GbuTOrOpMOHOB Ha  pOCT  pacTeHusi. PocToBbie
IBUOKCHHS pacTeHuid. Pa3BuTwe mnoOera w3 MOYKH.
BerBnenne moberoB. YrmpaBiieHHe pPOCTOM PACTCHHUS.
®opmupoBaHue KpoHsl. lIpumeHeHnue 3HaHul 0 pocre
pacTeHusi B CENbCKOM Xo3siicTBe. Pa3BuTme OOKOBBIX
nooeron

2.8

Pazmnoorcenue pacmenus. BeretaTUBHOE pa3MHOXKECHUE
LBETKOBBIX pAaCTeHM B npupone. BererarusHoe
pa3MHOXKEHHE  KYyIbTYpHbIX  pacreHuil.  KIlOHBIL
CoxpaHeHue MpPU3HAKOB MAaTEPUHCKOIO PpacTEHUS.
X03491iCTBEHHOE 3HAYEHUE BEreTaTUBHOIO
pPa3sMHOXKEHUS. CemMeHHOE (reHepaTUBHOE)
pa3sMHOXXeHHE pacreHuid. llBeTkm U couserus.
Onbuienue.  IlepekpéctHoe — omblaeHHE — (BETPOM,
KUBOTHBIMH, BOJIOM) U camoornbuieHue. JIBoiiHoe
omonoTBopeHue. HacnenoBanue mnpu3HaKoB 000UX
pacrenuii. OOpa3oBaHHWE TUIOJOB H CEMsiH. THITBI
1010B. PacnipocTpanenue mioqoB U CEMSIH B IPUPOJE.
CoctaB M CTpoeHHE CeMsH. YCIOBHUS IpPOpacTaHUs
cemaH. [loaroroBka cemsH k moceBy. Passutue
IIPOPOCTKOB

2.9

Paszsumue pacmenus. Pa3BuTHe LIBETKOBOTO PaCTEHHS.
OcHoBHble TmepuOAbl  pa3BuTHs. Llukn  pa3BuTHS
[IBETKOBOTO pacTeHus. BiusHue (pakTopoB BHEUIHEH
Cpellbl Ha pa3BUTHE LIBETKOBBIX pacTeHui. JKu3HEeHHbIE
(opMBI IIBETKOBBIX PaCTeHUN

IIpoBepsiemble 3JIeMEHTbI COIEPsKAHUSA

CucremaTnieckue rpymnisl pacTeHUN

1.1

Knaccugukayusa  pacmenuti. Bua kak OCHOBHas
cucreMarnyeckas kareropus. CucremMa pacTUTENBHOTO
Mupa. Husmume, BbICIINE CIIOPOBBIE, BBICIINE CEMEHHBIE
pacTeHus. OcHoBHbIE TaKCOHBI (kareropun)
CHUCTEMaTHKH pacTeHud (LapcTBO, OTHEN, KJace,
HOPSIOK, CeMEWCTBO, poi, Bun). Mcropus pa3BuTus




CUCTCMATUKH, OINHNCAHUC BHUIAOB, OTKPLITUC HOBBIX
BUJ0B. Ponre cucteMaTuku B OMOJIOTHHU

1.2

1.3

Huzwue pacmeHusl. Booopocau. O6mas
XapakTepuUCTUKa Bojxopociei. OIHOKIETOYHBIE U
MHOTOKJIETOYHbIE 3enéHble Bopopocnu. CrtpoeHue u
JKU3HENICSTENBHOCTD 3€NEHBIX BOJIOPOCIICH.
PasMHOXeHHME 3en€HBIX Bojopociei (Oecmoioe U
noJjioBoe). byprble u KpacHbIe BOJIOPOCIH, UX CTPOCHHCH
KHU3HEICATEIILHOCTh. 3HAYEHUE BOJIOPOCIICH B TPUPOJIC
Y J)KU3HU YeJIOBEKa

Buvicuue cnoposvie pacmenus. Moxosuonvie (Mxu).
O6mass  xapaktepuctuka  MxoB.  CTpoeHue U
JKUZHEJEATENIbHOCTh 3€NEHBIX U C(ParHOBBIX MXOB.
[TpucnocoONeHHOCT, MXOB K JKM3HM Ha CHIIBHO
VBIOKHEHHBIX TMOYBaX. Pa3MHOXEHHE MXOB, LUK
pPa3BUTHSL HA TIpUMEpE 3€JIEHOr0 MXa KYKYIIKHH JIEH.
Ponp MXOB B 3a001aunBaHUH MOYB "
TophoobOpazoBaHUH. UcnonszoBanne  Topdha u
MPOJYKTOB €ro mepepadOoTKu B  XO3AMCTBEHHOM
JESITEIIbHOCTH YeJIOBEKa

1.4

1.5

1.6

Inaynosuonvie (Ilnaymvi). Xeowesuonvlie (Xeowu),
Ilanopomnuxosuonvle (Ilanopomnuxu). OO6mmas
XapaKTEPUCTHKA. Ycnoxuenue CTPOCHUS
[aIIOPOTHUKOOOPA3HBIX PACTEHUN IO CPABHEHHUIO CO
MxaMu. OCOOEHHOCTU CTPOEHMS M >KU3HEAEATEIbHOCTU
IUIAyHOB, XBOUIEW M MarnoOpOTHUKOB. Pa3MHOXeHMe
NanopoTHUKOOOpa3HbIX. LMK pa3BUTHS MaNoOpOTHHKA.
Ponp npeBHUX ManopoOTHUKOOOpPA3HBIX B OOpa3OBaHHUU
KaMEHHOTO yris. 3HaueHue ManopOTHUKOOOPA3HbIX B
NPUPOJIE 1 )KU3HU YeJI0BEKa

Buvicuwue cemennvie pacmenus. I'onocemennsie. OO0mmas
XapaKTepUCTUKA. XBOWHBIE PACTEHUs, UX pa3HOOOpa3He.
Crpoenne u KU3HEEATEIIBHOCTD XBOMHBIX.
PazMHOXEeHME XBOWHBIX, LIMKJ PAa3BUTHS HA IMPUMEPE
COCHBI. 3HAY€HHE XBOWHBIX pPAaCTEHUl B MNpUPOAE U
KU3HH YEJIOBEKa

Tokpvimocemennvle (yeemkoguvie) pacmenus. OO
XapaKTEePUCTHKA. OcobenHnoctu CTPOEHUs u
KHU3HEAESITEIbHOCTH MOKPHITOCEMEHHBIX Kak Hanbosee
BBICOKOOPTaHM30BAHHOW  TPYyNIBl  PACTEHHH,  UX
TOCIIOACTBO Ha 3emuite. Knaccudukamnms
MOKPBITOCEMEHHBIX pacTeHui: kinacc JIByAoJibHbIE H
knacc  OpnoponbHble. Ilpusnakm  kiaccoB.  Llukn



Pa3BUTHA ITOKPLITOCCMCHHOTO paCTCHUA

1.7

Cemeticmsa NOKPbIMOCEMEHHBIX (yeemrosvbix)
pacmenuii. XapaKTepHble MPU3HAKU CEMEHCTB Kilacca
JBynonbubie  (Kpectousernole, wumum  KamycTHble,
Po3oneetHrie, wuau Po3oBele, MOTBUIBKOBBIE, HIU
BoboBrIe, ITacnénoBrle, C10KHOIIBETHEIE, 150301
ActpoBsie) u kinacca Ognononsnbie (JInelinple, 3maku,
uim  MsariaukoBeie). MHorooOpasue  pacTeHH.
JukopacTyiue npeacraButesin cemMencTB. KyapTypHbie
NPEACTABUTENIM  CEMEWCTB, KX  HCIOJb30BAHHUE
YEJI0BEKOM

Pa3zButne pPacCTUTEIbHOI'O MUpa Ha 3emie

2.1

OBOJIIOLIMOHHOE Pa3BUTHE PpACTUTEIBHOTO MHpa Ha
3eminie. CoxpaHeHME B 3€MHOI KOpE pacTUTEIbHBIX
OCTaTKOB, MX wu3ydeHue. <« OKuBple HCKOIaeMbIe»
pacturenbHOro uapcrsa. Ku3Hb pacTeHUd B BOJE.
IlepBbie HazemHble pacTeHus. OCBOeHHE pPACTCHUSIMU
CyUIM. DTarnbl pa3BUTHs HA3eMHBIX PACTEHUH OCHOBHBIX
cUcTeMaTH4YeCcKUX Ipymn. Beimepine pactenus

Pacrenus B mpupoIHBIX COOOMIECTBAX

3.1

Pactenus u cpena oburanus. Jkogorudeckue HhakTopsl.
PacreHnss u yclIoBUSL HEXHBOM IPUPOIBL:  CBET,
TeMIeparypa, Biara, arMmocepHsiii Bo3ayx. Pactenus u
YCIIOBHSL JKMBOW IPUPOJBL: IPAMOE M KOCBEHHOE
BO3JICHCTBUE OpraHu3MOBHA pacreHus.
[Ipucnoco0aeHHOCTh pacTeHUW K cpene OoOUTaHMS.
B3aumMocBsi3u pacteHuil Mexjy coboi M ¢ JApYrUMH
OopraHusmMamu

3.2

Pactenus u uenoBek

PacturenbHbie coo01iecTBa. Bunosou COCTaB
PaCTUTENBHBIX COOOIIECTB, Mpeodsiafale B HUX
pactenus. PacmpeneneHue BHUAOB B PaCTHUTEIBHBIX
coobOmectBax. Ce30HHbIE W3MEHEHHUS B  KH3HU
pactutenbHoro coobmectBa. CMeHa PacTHUTENbHBIX
coobmiecTB. PacTuTenbHOCTh (pacTUTEIBHBIA MOKPOB)
MPHUPOAHBIX 30H 3emiu. Dropa

4.1

KynbrypHblE pacTeHuss U UX TPOUCXOXkAeHUE. LIeHTphI
MHOTOOOpa3usi W  TMPOMCXOXKACHHUS  KYJbTYPHBIX
pactenui.  3emuenenue.  KynbTypHbIE — pacTeHHs
CENbCKOXO3MCTBEHHBIX YTOJIUM: OBOIIHBIE, ILIOAOBO-
ATOJIHBIE, TOJIeBble. PacTeHuss Topoaa, OCOOEHHOCTH
ropojackoit  ¢uopsl. [lapku, necomapku, CKBEpHI,
Ootanuueckne canpl. JleKopaTMBHOE IIBETOBOJCTBO.



Komuarnblie PacTCHUA, KOMHATHOC IBETOBOACTBO

4.2

[TocmencTBust AEATEIBHOCTH YEJIOBEKA B DKOCHCTEMAX.
Oxpana pactutenbHoro wmupa. BoccranoBineHue
yucieHHocTu peakux BunoB pactenuit: OOIIT. Kpacuas
kHura Poccun. Mepsl cOXpaHEeHHs paCTUTEIBLHOTO MUPA

['puls1. JInmainuku. bakrepun

5.1

5.2

5.4

5.5

I'pubbl. OOmias xapakrepuctuka. llnsmodnsie rpuosbI,
UX  CTpPOEHHE, MUTaHWe, pPOCT, pa3MHOKEHUE.
CbennoOHbIC U SAIOBUTHIE TPUOBI. Mepbl MPOPUIaAKTUKH
3a0o0/ieBaHU, CBSI3aHHBIX ¢ Tpubamu. 3HaueHUe
[UIANOYHBIX TPHUOOB B MPUPOIHBIX COOOIIECTBAX U
JKU3HM 4esoBeka. [IpombliieHHOE — BbIpalllMBaHUE
HUISITOYHBIX TPUOOB (IIaAMIUHBOHBI)

[InecueBbie rpudbl. JlposkxkeBble TpUObI. 3HAUEHUE
IJIECHEBBIX M APOXOKEBBIX TPUOOB B MPUPOJE U KHU3HU
YernoBeKa (nuieBas u dapmaneBTHUeCKas
MPOMBIIIIIEHHOCTh U IPYTHE)

[Tapasutndeckue Tpudbl. Pa3sHoOOpaswe u 3HaYCHHE
Napa3sUTUYECKUX  TIpuOOB  (TOJIOBHS,  CIIOPBIHbS,
dutodropa, TpyroBuk U jpyrue). boprba ¢
3a00JICBAHUSMHU,  BBI3BIBACMBIMH  Iapa3UTUYCCKUMU
rpudbamu

JIMnrailHUKM — KOMILJIEKCHBIC OpraHru3MBbI. CTpOCHI/Ie
JIMIIAaHHUKOB. HI/ITaHI/IC, pocCT u Pa3MHOXKCHUEC
JIWIIAHHUKOB. 3HAaYeHUE IJMIIAaWHUKOB B npupoac u
JKHN3HHU 4YCJIOBCKA

bakrepun —  gosanepHble  opraHu3mbl.  OOmias
XapakTepucTuka OakTepuil. bakTepuanpHas KieTka.
PasmHoxxeHune Oakrepuii. PacrpocTpaneHue OakTepuid.
PazHooOpa3zue Oakrepuil. 3HaueHue OakTepuii B
OpUPOAHBIX coolmiecTBax. borne3HerBopHble OakTepun
U Mepbl NPOPUIAKTUKH 3a00JIeBaHUN, BBI3BIBAEMBIX
OaktepussMu. baktepun Ha ciyx0e y dyenoBeka (B
CEJIbCKOM XO3SICTBE, MPOMBIIIJIEHHOCTH)

8 KUIACC

Kon Konx npoBepsiemoro
pasjaena 3JIeMEHTAa

JKHuBOTHBIN OpraHu3M

1.1

1

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS

3oomorus  — HayKa O JKHBOTHBIX. Pazgensl




1.2

30010ruU. CBsI3b 300JIOTHH C JPYTUMHU HayKaMu
u TexHuko. OOmMe mnpU3HAKU >KUBOTHBIX.
OTnnums JKMBOTHBIX oT pacTeHui.
MHoroo6pasue JKMBOTHOTO MHpa.
OIHOKJIETOYHBIE U MHOT'OKJIETOUHEIE YKUBOTHEIE.
®opma Tena KUBOTHOTO, CUMMETPHUS, Pa3Mephbl
TeJa u Ipyrue

KuotHast kineTka. OTKpBITHE )KMBOTHOM KJIETKH
(A. JleBenryk). CTpoeHHE >XMBOTHOW KIICTKH:
KJIeTOYHas MeMOpaHa, OpraHOMIbI
MEePEABUKEHUS, AJIPO C SJPBIILIKOM, IIUTOIIa3Ma
(MUTOXOHIPUH, MUIIEBAPUTEIIbHBIC i
COKpaTUTEJIbHBIC BaKyOJIH, JIN30COMBI,
KJIETOUYHBIN 11IeHTp). [Iporiecchl, mpoucxoasime B
kineTke. Jlenenue KiaeTku. TKaHU KMBOTHBIX, UX
pasHooOpa3ue. OpraHbl W CHCTEMBl OpraHOB
YKUBOTHBIX. OpraHu3M — €IMHOE 11eJ10€

CTpOeHI/Ie N XKU3HCACATCIIbHOCTE OpraHru3Ma )KUBOTHOI'O

2.1

Onopa u osudicenue ncueomuwvlx. OcoOEHHOCTU
TUIPOCTaTUYECKOT0, HAPYKHOTO U BHYTPEHHETO
CKeleTta y OJKMBOTHBIX. [lepenBmwkenue y
OJIHOKJIETOYHBIX (aMEOOBUIAHOE, JKTYTHKOBOE).
MpllieyHble  JBH)KEHUST Y MHOTOKJICTOYHBIX:
moNET HACEKOMBIX, NTHI], IJIaBaHHE PBIO;
JBIDKEHUE I10 CYIIE IMO3BOHOYHBIX IKMBOTHBIX
(mon3anue, Oer, xonpba M apyrue). PeluakHble
KOHEYHOCTH

2.2

Ilumanue u nuweeapenue 'y  IHCUBOMHDIX.
3HaueHue nurtanus. [lutanue u nuieBapeHue y
MIPOCTEUILNX. Bnyrpunonocraoe 51
BHYTPUKJIETOUYHOE MHUUIICBAPEHUE, 3aMKHYTas WU
CKBO3Has  MHUUICBapUTENbHAs  CHCTEMA Y
6ecro3BOHOUHBIX. [luIIeBapUTENbHBIN TPaKT y
ITI03BOHOYHBIX,  IHIIEBAPUTEIBHBIE  KEJE3BI.
®epmeHThl. OCOOEHHOCTH MUIIEBAPUTEIBHOU
CUCTEMBI y IpeACTaBUTENEN OTpsI0B
MJIEKOITATAFOIINX

2.3

Hvixanue  ocugomueix. 3HAUEHUE JBIXAHUS.
'a3000MeH depe3 BCIO MOBEPXHOCTH KIIETKH.
XKabepnoe npixanue. HapyxHble U BHYyTpeHHHE
xabpel. KoxkHoe, TpaxeiHoe, JIErouHoe AbIXaHHe
y oobwurtareneir cymu. OCOOEHHOCTH KOXHOTO
nbpixaHus. Poib BO3AYIIHBIX MEIIKOB Y HTHII



2.4

Tpancnopm eewjecme y ocueomuvix. Poib
TpPaHCIIOPTa BEILECTB B OpPraHU3ME >KUBOTHBIX.
3aMKHyTass M HE3aMKHyTas KPOBEHOCHbBIE
cucteMbl y  Oecrno3BoHouHblx.  Cepaile,
KpOBEHOCHBIE cocynbl. CHUHHOM W OpIOUIHOM
COCyZbl, KallWUIAPBl, <JIOXKHBIE Cepaua» y
noxzaeBoro uepBsi. (OCOOEHHOCTH CTPOEHMUS
HE3aMKHYTOM  KPOBEHOCHOM  CHCTEMBI Yy
MOJIIIOCKOB u HAaCEKOMBIX. Kpyru
KpOBOOOpAIIeHUsI M OCOOCHHOCTH CTPOCHHS
ceplel] y MO3BOHOYHBIX, YCIOXKHEHHE CUCTEMBbI
KpOBOOOpaIieHus

2.5

2.6

Buvidenenue y scusommupix. 3HaueHUE BBIICICHUS
KOHEYHbIX  IPOAYKTOB  OOMEHa  BEIIECTB.
CokpaTuTenbHble BaKyoJId Y MPOCTEUIIUX.
3Bé3auaThie KJIETKM M KaHAIbLBl Yy T[JIOCKHX
YyepBel, BBIICIUTEIbHbBIE TPYOOUKH U BOPOHKH Y
KOJIbYAThIX 4YepBed. ManbMUrueBsl COCYAbl Yy
HaceKoMbIX. [louku (TynOBUIIHBIE U Ta30BbIE),
MOYETOYHUKH, MOUYEBOU IMy3BIPh Y MO3BOHOYHBIX
KUBOTHBIX. OCOOCHHOCTU BBIJICJIICHHUS Y TNTHII,
CBSI3aHHBIE C TTOJIETOM

llokpoevr mena y owcusomuvix. I[IOKpOBBI 'y
OCCII03BOHOYHBIX. Y CJIOKHEHHE CTPOCHHS KOXKH
y TMO03BOHOYHBIX. Koka Kak OpraH BBIICIICHUS.
Posb xoxu B Terootnaye. [Ipou3BoHbIE KOKH.
CpencTtBa TacCMBHOW M aKTUBHOW 3allUThl y
JKUBOTHBIX

2.7

Koopounayus u peaynayus
JHCUZHEOEAMENbHOCUY HCUBOMHDIX.
Pa3npaxuMoCTh y OJHOKJIETOYHBIX >KHBOTHBIX.
Taxcucsl (¢orotaxcuc, TpodoTakcuc,
XxemMoTakcuc u Japyrue). HepBHas perymsuus.
HepBHasa cucrema, e€ 3Hauenue. HepsHas
cucreMa y  OECNO3BOHOYHBIX:  ceTyaras
(mud¢y3Has), crBonoBas, ysnoBas. HepHas
cucTeMa y O3BOHOUYHBIX (TpyOuaTasi): TOJIOBHON
W CIOMHHOM  MO3I, HEpPBBL.  YCIOXHEHHE
TOJIOBHOTO MO3ra OT PBIO 10 MIIEKOMHUTAIOIINX.
[TosiBneHue O6OIBIIMX MOTYIMIAPUH, KOPBI, 60031
n w3BWIMH. ['ymopanpHas perymsanusa. Pounb
TOPMOHOB B JKM3HHM KUBOTHBIX. [lonoBble
ropmonsl.  [lomoBoit  aumopdusm.  Oprassl



2.8

2.9

YyBCTB, UX 3HaueHue. Penentopsl. I[IpocTeie u
cnoxHble (JaceTouHble) ra3a y HACEKOMBIX.
Opran 3peHus U ciyxa Yy IO3BOHOYHBIX, HMX
ycnoxkHeHue. Opranbl  OOOHSIHUSI, BKyca U
ocsi3aHUsly OECMO3BOHOYHBIX M IO3BOHOYHBIX
XKUBOTHBIX. Opran O0OKOBOH JIMHUU Y PHIO

Tloseoenue  orcusommuvix. Bpoxnénnoe u
npuoOpeTéHHOe  MoBeAeHHE  (MHCTHUHKT |
HaydeHue). HaydeHue: yCIOBHBIC PEQIICKCHI,
WMITIPUHTHUHT (3areuatieHue), WHCAWUT
(moctmxenue). IToBenenue: IIUIIEBOE,
00OpOHUTENFHOE, TEPPUTOPUATBHOE, OpadHoe,
uccienoBarenbckoe. CTUMYITBI TOBEACHUS

Paszmnoorcenue u paseumue IHCUBOMHDBLX.
becnonoe Pa3MHOXKCHHC: JCICHHUC KIJIICTKH

OJIHOKJIETOYHOI'O opranusma Ha JBE,
[IOYKOBAHHUE, (dparmenTarnms. [TonoBoe
pa3MHOXKEHHUE. [IpeumyiecTBo I10JIOBOTO

pa3MHOxeHus. [lonoBeie kene3bl. AMYHUKU U
cemMeHHUKHU. [lonoBbie  KJIeTKHM  (raMmersl).
OmnonorBopenune.  3urorta.  I[lapTeHorenes.
3apoasiiieBoe pazButue. CTpoeHue siila NTULbL.
BuyTtpuytpobHoe pa3BuUTHE MIIEKOMHUTAIOIINX.
3aponpiieBbie  06onouku. [lmamenTta (merckoe
Mecto). Ilymounslii  kaHaTUK  (IIyIIOBUHA).
[TocTambpuoHanbHOE pa3BUTHE: psIMoe,
HETIpsIMOE. Mertamopdo3 (pa3BuTHE c
MIPEBPAIICHUEM ): TIOJTHBIN ¥ HETIOTHBII

CucremMaTnyeckue TpYyHIIbl )KUBOTHBIX

Ocnosnole Kameeopuu cucmemamuxku
HCUBOMHDBLX. BI/I,Z[ Kak OCHOBHas
CUCTCMAaTHYCCKasa KaTeropus JKHUBOTHBIX.
Knaccmbnxaunﬂ KHUBOTHBIX. Cucrema

JKUBOTHOI'O MHpaA. CucremMaTnieckue KaTeropmuu

3.1 KUBOTHBIX  (IIapCTBO, THII, KJacc, OTPs,
CEMEHCTBO, pOJ, BHJA), HUX COMOJYMHCHHE.
bunapnas HOMEHKJIaTypa. Ortpaxenue
COBPEMEHHBIX 3HAHUH O MPOUCXOXKACHUH U
pOICTBE  JKMBOTHBIX B  KJIacCH(HUKAIUU
KUBOTHBIX
Oounoxnemounvie JHCUBOMHBIE — Npocmeuuiue.

3.2 CrtpoeHre U KU3HENCATENbHOCTh MPOCTEUIIHX.

Mecrooburanue u obpa3 xusHu. OOpa3oBaHue



3.3

3.4

3.5

3.6

IUCTHI MPU HEONATOMPHUSITHBIX YCIOBUSAX CPEIIBI.
MHoroo6pasue MPOCTEUIITNX. 3HayeHue
MPOCTEHIINX B TNPUPOJE U KU3HU 4YEJIOBEKa
(oOpa3oBaHHME OCAIOYHBIX TOPOJ], BO3OYAMTEIH
3a0oseBanuii, cuMmOuoTHYecKUe BHABI). I[lyTH
3apaKCHHsI YEJIOBEKAau Mephbl MPOQPIIAKTHKH,
BBI3BIBAEMBIC  OJTHOKJICTOYHBIMU  YKHBOTHBIMH
(ManspuiHBIN 11a3MOUH)

Mnuoeoxnemounvie JHCUBOMHDLE.
Kuweuynononocmuvie. OOmas XapaKTepUCTHKA.
Mecrooburanue. OcoOEHHOCTH CTPOEHHS H
KU3HEAEATENBHOCTU. DKTOJEpMa U SHTOAEpMA.
BHyTpHUIIOIOCTHOE M KJIETOYHOE MepeBaprUBaHUE
numuy.  Perenepamms.  Peduexc.  becronoe

pa3MHOXKEHHE (moukoBaHwue). [TonoBoe
pa3MHOXKEHHUE. ['epmadpoauTusm.
PaznenpHOMONBIE KHILIEYHOIIOJIOCTHBIE.

MHoroo0pa3ue KUIICYHOIOJIOCTHBIX. 3HAUCHHE
KUIICYHOMOJIOCTHBIX B MPHPOAEC H  KU3HHU
YCJIOBCKA. KOpaﬂHOBI)IG [MOJIMIIbI U HUX POJIb B
pudoodpazoBaHuH

IInockue, kpyenvie, xorvuamoele uepsu. OOmas
xapaktepuctuka. OCOOEHHOCTH CTPOCHHUS H
KU3HEJCATCNIbHOCTH  IUIOCKHX, KPYIVIBIX U
KOJIbYAThIX uepBed. MHoroobpasue dYepseil.
[Tapa3uTndeckne IUIOCKHE ¥ KPYIJIbIC YEpPBH.
[ukiel  pa3BUTHS MEYEHOYHOTO COCANIBINNKA,
OBIYBETO  IICTIHS, YEJIOBEUECKOW  acKapuibl.
UepBu, WX MPHUCIOCOONCHHUS K TMapa3uTU3MY,
Bpe, HaHOCHUMBII YeNOBEKY,
CEJIbCKOX03SHCTBEHHBIM pacTeHUusIM u
KUBOTHBIM. Mepbsl 1O  TPEayNpexIeHUIO
3apaXCHHsI TAPa3UTHUYSCKUMU YepBAIMHU. Poib
yepBel Kak MoYBooOpazoBarenen

Ynenucmonoeue.  OOmas  XapaKTepUCTHKA.
Cpenbl  xu3HM. DBHemHee U BHYTpEHHEe
CTpOGHHE  YJIEHHUCTOHOruMX.  MHoroo0pasue
yieHucToHorux. llpencraBurenu kiacco

Paxoobpasuvie. OCOOEHHOCTH  CTPOCHUS U
KH3HEACATEIFHOCTH. 3HaYeHNE PaKOOOpa3HbIX B
NpUpOJie M JKU3HH 4YenoBeKa. [laykoobpasmvie.
OCo0EHHOCTH CTPOEHHS U KH3HEACATSILHOCTH B
CBSI3M C JKM3HBIO Ha cymre. Knemm — Bpemurenn




3.7

3.8

KYJIBTYpHBIX pacTeHUil U Mepbl OOPHOBI C HUMH.
[lapazuTnueckue Kkiemy — BO3OyAUTETH U
MEPEHOCUYUKH  OMACHBIX  OoJe3Hei.  Mephl
3aIUTEI  OT  Kiemed. Poap  Kiemend B
04YBO0Opa30BaHUU

Hacexomvle.  OCOOEHHOCTH ~ CTpPOGHUS U

KHU3HCACATCIIBHOCTH. Pa3sMHOXEeHIE HAaCEKOMBIX
n THIIBI Pa3BUTHA. OTpH,I[BI HaCCKOMBIX:

[IpsimoxprbLIbIE, PaBHOKpBLITBIE,
[Tonmy>XeCTKOKpBLUIbIE, Yemryekpouibie,
Kectkokpsuisbie, IIepenoH4aToKphUIbIE,

JBykppuible u  gpyrue  Hacekomble — —
MEPEHOCYNKN  BO30yAWTENe W MapasuThl
YeJIOBEeKa M JIOMAIIHUX KMBOTHBIX. Hacexkomele-
BpeIMTENM  caja, oropoja, oy, Jieca.
Hacexomsle, CHIDKAIOILINE YHCJIEHHOCTD
Bpenuteneil pacreHuil. [loBeneHne HacCEeKOMBIX,
UHCTUHKTBI. Mepsl o COKPAILLECHUIO
YHMCJIEHHOCTH HACEKOMBIX-BPEIUTENICH. 3HAUECHUE
HAaCEKOMBIX B IPUPOJE U KU3HU YEIIOBEKA

Monntocku. Ob6mas XapaKTePUCTHKA.
Mectoobutanue MmosutockoB. CTpoeHue
MPOLIECCHl  KU3HEACITETbHOCTH, XapaKTepHBIE
JUIsE OpPIOXOHOTHX, JABYCTBOPYATHIX, TOJOBOHOTUX
MOJIITIOCKOB. UYepTtsl IPUCTIOCOOTIEHHOCTH
MOJITIOCKOB K cpefe obutanus. PasmHOxeHMe
MOJIITIOCKOB. MHuoroo6pa3ue MOJITIOCKOB.
3HaueHUEe MOJUIIOCKOB B TPUPOJE U IKU3HU
YeJI0BeKa

3.9

Xopoosvie. Ob6mas XapaKTepUCTHKA.
3aposiieBoe pa3BuTHe XOPJIOBBIX.
Cucremarndeckue TPYIIB XOpAOBHIX. [logrum
becuepennbie (nanuernuk). Iloarun Yepennbie
i [To3BoHOUHBIE

3.10

Pui6wr. O0mas xapakrepuctuka. MectooOutanue
U BHemHee cTpoeHue poi0. OcolOeHHOCTH
BHYTPECHHETO CTPOCHUS " MIPOIIECCOB
Ku3HenesTensHocTH. IIpucnoco6ieHHoCTh PBIO
K YCIOBUSAM oOuTaHus. OTIHYMS XPSIIEBBIX PBIO
OT KOCTHBIX pbIO. Pa3MHOXeHHWe, pa3BUTHE HU
Murpanus pslo B npupoae. Muoroo0pasue psio,
OCHOBHBIE  CHCTEMaTHYeCKHE TPYIIbl  PHIO.
3HaueHue ppl0 B MPUPOJE U KU3HU UEIOBEKa.




Xo03s1iicTBEeHHOE 3HAUE€HUE PBIO

3.11

3.12

3emuosooHble. O6mas XapaKTEePUCTHKA.
Mectoobutanue 3eMHOBOAHBIX. (OCOOEHHOCTH
BHEIITHETO ¥ BHYTPEHHETO CTPOCHHUS, MPOIECCOB
KUBHCACATCIIbHOCTH, CBA3daHHBIX C BBIXOJOM
36MHOBOJHBIX Ha cymry. [IpucnocobieHHOCTh
36MHOBOJIHBIX K JKM3HH B BOJEC W Ha CyIIe.
PasMHOXXEHME W pa3BUTHE  3EMHOBOJIHBIX.
MHoroo0Opa3ue 3eMHOBOJHBIX M HX OXpaHa.
3HavYeHHWE 3EMHOBOJHBIX B MPHUPOJEC U JKU3HU
YeloBeKa

Ipecmuikarowguecs. OOImas XapakTepUCTHUKA.
Mectooburanue MIPECMBIKAIOIIHUXCSI.
Oco0OeHHOCTH  BHEIIHET0 W BHYTPEHHETO
CTpOCHHS MPECMBIKAIOIIUXCSI. [Ipoueccer
KU3HEICSTEIIbHOCTH. [IpucnocobaeHHOCTH
IMPECMBIKAIOIINXCA K KHU3HU Ha cyme.
PasmHOXEHHE U Pa3BUTHC MNPECMBIKAIOININUXCA.
Pereneparus. MHOT0OOpa3ue MPEeCMBIKAIONTUXCS
U HUX OXpaHa. 3HAYEHUE IPECMBIKAIOLIUXCS B
MIPUPOJIE U )KU3HU YeTOBEKa

3.13

3.14

Imuywur. O0mas xapakrepuctuka. OcoOeHHOCTH
BHEIIHEr0  cTpocHuss mnruil.  OCOOCHHOCTH
BHYTPEHHETO CTPOCHHS u IIPOLIECCOB
KusHenesTensHocT ntull. [IpucnocoOnenus
nrul, K non€ry. Ilosenenue. PasMHOXeHue u
pa3BuTHe nTHL. 3a00Ta 0 moToMcTBe. Ce30HHbIE
SIBIIGHUS B JKM3HU NOTHUI. MUrpanuu NTUL, UX
n3ydenrne. MHoroo6pasue nruil. IKOJIOTUIECKUE
rpynmnsl  mTHi.  [IpUCIOCOOIGHHOCTh TTHI] K
Pa3IUYHBIM YCIIOBHSM Cpelibl. 3HAUCHHE TTHI] B
MIPUPOJIC U )KU3HH YETOBEKA

Mnexonumarowue. OOmAs  XapaKTepUCTHKA.
Cpenpl xu3HM Miexonuraroumux. OcobeHHoCTH
BHEIIHET0 CTPOEHMSI, CKeJleTa U MYCKYJaTyphl,
BHYTPEHHETO CTpOEHHUSI. [Ipoueccel
JKU3HENEATEIbHOCTU. Y CIIO)KHEHUE  HEPBHOMU
CHUCTEMBI. IloBenenune MJIEKOTUTAIOINX.
PazmHoxeHue u pazButue. 3a00Ta 0 TOTOMCTBE.
IlepBo3Bepu. OgHONPOXOAHBIE (AWLIEKIATYIIHE)
u Cymuarele (Hu3mue 3BepH). [lnmaneHTapHbie
MJIEKOTIMTAOILIHE. Mmoroo0pasue
MJIEKOTUTAIOIINX. Hacexomosinbie u




Pykokpeuisie.  I'pei3ynbl,  3aiiieoOpasHbie.
Xumnable. Jlactomorme uw  KurtooGpasHsie.
[TapHOKOIIBITHBIE u HenapHokonsITHBIE.
[Ipumatel.  CemeiicTBa  oTpsna  XUIIHBIE:
co0aubH, KOIIaybH, KYHbH, ME/IBEKbU. 3HAUCHUE
MJIEKOITUTAIONIUX B MPUPOJE U JKU3HU UYEIIOBEKa.
MitekonuTaroIye — MePeHOCUNKN BO30yIuTeNnei
omacHbIX 3aboyieBaHuil. Mepbl OOpBOBI ¢
rpei3yHamMu. MHoroo0Opasue MJIEKONUTAIOIINX
POIHOTO Kpast

Pa3Butue »uBOTHOTO MUpa Ha 3emMJie

4.1

DBOJIIOLIMOHHOE PAa3BUTHE >KMBOTHOIO MHUpa Ha
3emie. YCIoKHEHHE S>KMBOTHBIX B Mpoliecce
spomonuu. Jloka3zaTenabCcTBa  ABOJIOIMOHHOIO
pa3BUTHUSL KMBOTHOrOo Mupa. IlaneonTonorus.
Hckomaembie OCTaTKU >KUBOTHBIX, UX U3YYCHHE.
Meroasl UW3y4eHUSI HCKOIAEMBIX  OCTaTKOB.
PecraBpaunss apeBHUX KUBOTHBIX. <«OKuBbIE
HCKOIIaeMbI€» )KMBOTHOTO MHPa

4.2

Ku3Hb JKMBOTHBIX B BOJAC. O,Z[HOKJ'IGTO‘-IHBIG
JKHUBOTHBIC. Hponcxomneﬁne MHOTOKJICTOYHBIX
KHUBOTHBIX. OcCHOBHBIC OTallbl OBOJJIIOIINHU
0ecrt03BOHOYHBIX. OCHOBHBIE 3TaIlbl 9BOJIFOIIMH
IIO3BOHOYHBIX KHNBOTHBIX. BI)IMepHII/Ie
KHNBOTHBIC

JKuBoTHBIE B IPUPOIHBIX COOOIIECTBAX

5.1

5.2

5.3

XKuBoTHble U cpena obutanus. BrnusHue cBerta,
TEMIEpaTypbl W BIAXHOCTH Ha JKUBOTHBIX.
[IpucnocoOaeHHOCTh JKUBOTHBIX K YCIOBUSAM
cpenbl oOOUTaHus

[TonmynAuuM >KUBOTHBIX, HMX XapaKTEPUCTUKHU.
OnvHOYHBIH M TpyHnoBoil 00pa3  KHU3HH.
B3auMocBsI3u KMBOTHBIX MEXIy €000l u ¢
ApyruMu  opranusMamu. IIumesesle CBsA3M B
NpUpPOJHOM coobmiectBe. [luieBbie  ypoBHH,
JKOJIOTMYECKAsd MUPAMHIA. DKOCHUCTEMA

KuBOTHBIE MHUP HPUPOAHBIX 30H 3€MJIH.

OcHoBHBIC 3aKOHOMCPHOCTH  pacClpCACIICHUA
JKHNBOTHBIX Ha IIIIaHCTC. qbayHa

JKvBoTHBIE U UETTOBEK

6.1

BoznelictBue yenoBeka Ha  JKUBOTHBIX B
MpUpOJIe: MPSAMOe W KOCBEHHOE. [IpombicioBBIC




6.2

KHUBOTHBIE (pBIOOJOBCTBO, 0X0Ta). Benenue
MPOMBICIA KUBOTHBIX HAa OCHOBE HAy4YHOTO
MOJX0/a. 3arpsi3HEHUE OKPYKAIOIIEeH Cpelibl.
OpoMantHuBaHue JKUBOTHBIX. Cenexnusl,
MOPOJIbI, HICKYCCTBEHHBIN OTOOp, MUKHE TPEIKH
JOMAaIlIHUX JKUWUBOTHBIX. 3Haqu1/1e JOMAaIlTHUX
JKUBOTHBIX B JKH3HH YCJIOBCKA. }KI/IBOTHHG
CEJILCKOXO03SIMCTBEHHBIX YTOJIH. Metonasnl
60pB6BI C )KI/IBOTHBIMI/I-BPCIII/ITGHSIMI/I

l'opon kak ocobas HCKycCTBEHHas cpeja,
co3maHHas 4enoBeKOM. CHHAHTPOINHBIE BHUJIbI
YKUBOTHBIX. YcnoBus ux oOuTaHusl.
becnio3BoHOUHBIE U TO3BOHOYHBIE YKUBOTHBIE
ropoja. Apjamnrtanus OSKUBOTHBIX K  HOBBIM
ycnoBusiM. PekpealinoHHbIN Mpecc Ha KUBOTHBIX
JTUKUX BUJIOB B YCIOBUSX Topoza. besHanzopHbie
JIOMaITH1e KUBOTHBIE. [TuToMHUKY.
BoccTaHoBneHue YHCICHHOCTH PEIKUX BHUIOB
#uBOoTHbIX: OOIIT. Kpacnas xnura Poccum.

Mepsl coxpaHeHMs )KUBOTHOI'O MHUPa

9 KIIACC
Kon Koxa npoBepsiemoro
pasaesa  3JieMeHTa
1.1
1
1.2

IIpoBepsiemMble 3JIeMeHTHI COJeP:KAHUSA

Yenosek — OMOCOLHUAILHBIN BU]T

Hayku o denoBeke (aHatomus, (DU3HONOTHS,
MICUXOJIOTHS, AHTPOIOJIOTHsS, THUTHEHA, CaHHUTapHs,
9KOJIOTHS uenoBeka). MeToapl M3y4deHHs] OpraHu3ma
yeJgoBeKa. 3HAuYCHHWE 3HAHUW O YeJIOBEKE IS
CaMOTIO3HAHUSA U COXpaHEHUsI 310pOBbsi. OCOOEHHOCTH
YelloBeKa Kak OMOCOIMAaIbHOTO CYIIECTBA

Mecro 4yenoBeka B CHCTEME OpPraHUYECKOIO MHpA.
YenoBek Kak dYacTb mnpupoabl. CUCTEMATHUYECKOE
IIOJIOKEHHE  COBPEMEHHOro 4enoBeka. (CXOncTBO
4eJloBeKa ¢ MileKonuTaromumu. OTin4ne 4enoBeKa oT
MIPUMATOB. JlokazarenbcTBa KUBOTHOTO
MIPOUCXOXKACHUS 4eloBeKa. UYeloBEeK pa3yMHBIN.
AHTpomorenes, ero Jrtamnbl. buonornueckue Hu
colualbHble  (aKTOpPBl  CTAHOBJEHHS  YEJIOBEKa.
Yenoseueckue pachl



CrpyKTypa opraHuzma 4ejoBeKa

2.1

CtpoeHne W XUMHYECKHH cocTaB KieTkun. OOMmeH
BEIIECTB W MPEBPAIEHUE HHEPrUU B  KIETKE.
MHuoroo6pa3ue KIeTok, ux jaencHue. HykienHoBBIC
KHCIOTHL. ['eHbl. XpoMocoMbl. XPOMOCOMHBIN Ha0OpP.
Muto3, Mmeio3. CoMaTHYECKHE U IIOJIOBBIC KIICTKH.
CTBOJIOBBIE KJIETKU

2.2

Turnbsl TKaHEH OpraHM3Ma YeJOBEKa: AIUTEIUAIIbHBIC,
COCIMHUTEIIbHbIC, MbllIeyHble, HepBHas. (CBolicTBa
TKaHed, ux (yHKuu. OpraHbl ¥ CUCTEMBI OPTaHOB.
OpranusMm Kak euHoe 11es1oe. BzaumMocBsi3b opraHoB 1
CHCTEM KaK OCHOBa I'OMEOCTa3a

HeitporymopanbHas perynsuus

3.1

3.2

Onopa 1 IBHKCHHC

HepBHas cucrema uenoBeka, €€ opraHusanus u
3HaueHue. Heliponsl, HepBbL, HEPBHBIE y3Ibl. Peduekc.
Pednexroprnas myra. Penentopsl. [IByxHelipoHHBIEU
TpExHEHpOHHBIE pedekTopHble 1yru. CIHHHON MO3T,
ero crpoerne U pyHkuuu. Pedraexcsl cimHHOTO MO3Ta.
l'onoBHO# Mo3r, ero crpoeHue U QyHKIUHU. bosnpiive
OJTyILIapHSl. Pednexcer rOJIOBHOT'O Mo3ra.
be3ycnoBHbIe (BpOKIEHHEIE) u YCJIIOBHBIE
(npuobpeténnnie) pedrexcel. ComaTHueckass HepBHas
cuctema. BereratuBHass (aBTOHOMHAsi) HEpBHas
cucteMa. HepBHasg cucrema Kak €IMHOE LEJIOE.
Hapymenust B paboTe HEpBHOW CUCTEMBI
I'ymopanbHass perynsuus (QyHKUMNA. OHIOKpPUHHAS
cucrema. JKenespl BHYTpeHHeH cekpeuuu. JKenessl
CMEIIaHHOM cekpeuuu. ['OpMOHBI, HX poiap B
perynsaiuu  (GU3NOIOTHYECKUX (YHKIMH OpraHusma,
pocta u pa3Butui. Hapymenue B pabote
SHAOKPUHHBIX Kené3. OcoObeHHOCTH pedaeKTOpHON U
TYMOPaJIbHOM perynsaunu GyHKIUN opranu3ma

4.1

4.2

3Ha4yeHHUE OINOPHO-ABUraTelbHOro ammapara. Ckener
4eJI0BEKa, CTPOEHUE ero oTaenoB u (pynkuuu. Kocrn,
UX XUMHYECKMH COCTaB, CTpOEHHE. THUIBl KOCTEH.
Poct kocreit B mnuHy u TommmHy. CoeauHeHue
kocteil. Ckener ronosbl. Ckener Tynosuma. Ckener
KOHEYHOcTel M uX mosicoB. OCOOEHHOCTH CKenera
YeJI0BEKA, CBA3AHHBIE C NIPAMOXO0XKIEHUEM U TPYI0BOU
JeSITeIbHOCTBIO

Mpimeynast  cucrema.  CTtpoeHune U (yHKIUH
CKeJIETHBIX MblI. PaboTa MBI cTaTudeckas H



TUHAMHYECKAst, MBIIIIL CruOaTeNn W pa3rudaTes.
YTomienue MBIIIIII. I'unonuaamus. Ponb
JIBUTATEIHHOW aKTUBHOCTH B COXPAHEHUH 3JI0POBbS

4.3

Hapymenns ONOPHO-JBUTATEIILHOMN CHCTEMBI.
Bo3pactHble HM3MEHEHH B CTPOCHUM  KOCTEH.
Hapymenne ocanku. IlpenynpexneHue UCKPUBICHUS
[M03BOHOYHUKA u pa3BUTHUSA IIJIOCKOCTOTIHSL.
[Ipodunaktuka TtpaBmatuszma. [lepBas momours mpu
TpaBMax OIOPHO-/IBUTAaTEIbHOTO anmnapara

BnyTtpenHss cpena opranuzma

5.1

Buayrtpennsas cpema u e€ dynkuun. DopMeHHbIS
3JEMEHThl  KPOBHU: OSpPUTPOLMUTHI, JEHKOUUTHI U
TpoMOOLUTEI. MasnokpoBue, ero npuuuHbl. KpacHslii
KOCTHBIM MO3T, €ro posib B opranusMe. [limazma xposu.
[TocTostHcTBO ~ BHYTpeHHEH  cpenbl  (roMeocras).
CeépreiBanne kpoBu. ['pymmbl kpoBu. Pesyc-akrop.
IlepenuBanue kpoBu. JlJoHOPCTBO

5.2

KpoBoobparmienue

Nmmynurer u ero Buapl. PakTopbl, BIMUSAIONIME HA
UMMYHUTET (IpuOOpeTéHHBIE WMMYHOIC(HIIUTHI):
paaranuoHHOe OOTYYCHHE, XHMHUYECKOE OTpaBIICHUE,
roJIoJJaHue, BOCIAJICHUE, BUPYCHBIC 3a00JeBaHMS,
BUY-undexrus. BunoukoBas JKesesa,
numbaTuieckiue  y3npl. BakuuHel U JedeOHbIe
ceiBOpoTkH. 3HaueHue pabor JI. Ilactepa u U.N.
MeuHMKOBa MO0 U3YYEHUIO UMMYHUTETA

6.1

Opranbsl  kpoBooOpameHusi. CrtpoeHue u pabora
cepana. AproMarusM cepama. CepleyHbl MUK, €ro
JUIMTENIBHOCTb.  BoNBIION M Maubli  Kpyru
KpoBooOpareHusi. J[BMXKEHHE KPOBH IO COCYIaM.
Ilynsc. Jlumdaruueckas cucrema, JUMGPOOTTOK.
Perynsanus nedarenpHOCTH cepAlia U COCYA0OB

6.2

l'uruena CEePJICTHO-COCYTUCTOM CHCTEMBI.
[IpodunakTuka cepaeuyHO-COCYAUCTHIX 3a00JEBaHUM.
[IepBas moMoms Npu KPOBOTEYEHUSX

Jlpixanue

7.1

7.2

Jlpixanue u ero 3HadueHue. Opransl npixanus. JI€rkue.
B3aumocBsi3b cTpoeHus 1 QyHKIUN OPTaHOB JBIXAHMS.
I'a3000MeH B NErkux M TKaHgX. JKu3HeHHas EMKOCTH
IE€rkux. MexaHu3Mbl — OpIXaHuSA.  JpIXaTelbHBIE
JIBHKEHUA. Perynsauus apIxanus

Nudexunonnpie 0osie3HW, TEpenarIIrecs: dYepes



[Iutanue u numeBapeHue

BO3/yX, MPEAYNPEXKJACHUE  BO3AYIIHO-KANEIbHbIX
nHdexknuii. Bpex TabakokypeHus, ynotpeGieHuUs
HapKOTHYECKUX n MICUXOTPOIHBIX BEILIECTB.
Peanumarusa. Oxpana Bo3aymHOM cpeanl. Oka3zaHue
MEepPBOI TOMOIIY MTPH MOPAKECHUU OPTaHOB JIBIXaHUS

8.1

8.2

IInTaTenbHbIlE BewiecTBa W MUUICBBIE INPOMYKTHI.
[lutanue u ero 3Hauenue. [IumeBapenue. OpraHsl
MUIIEBAPEHUs, X cTpoeHue U (QyHKIuH. DepMeHTHI,
X poJib B muiueBapeHuu. IIumesapeHue B poTOBOM
nosoctd. 3yObl M yxoi 3a HuMH. llumeBapenue B
KEIyIKe, B TOHKOM H B TOJCTOM KHIIEYHHUKE.
BceacbiBanue mnurarenbHBIX BElECTB. BcacbiBaHme
Boabl. [IMmeBapurenbHble JKENE3bl: IE€YEHb H
IIOJKENYA0YHAs JKEeJe3a, UX POJIb B IMIIECBApEHUN

Muxkpobuom YyeJoBeKa - COBOKYITHOCTh
MUKPOOPraHU3MOB, HACEISIOIIUX OPraHU3M YEeJI0BEKa.
Perynauus numeBapeHusi. MeToibl H3y4eHHUs] OpraHOB
numeBapenus. Padorer U I1. [1aBmoBa

8.3

I'mruena nwuranuda. lIpenynpexaeHHe TIHCTHBIX U
KEJIyIOYHO-KUIIEYHbIX  3a00JeBaHUil,  MHILEBHIX
OTpaBlcHUHM. BinsHuMe KypeHHs M aJKoroyii Ha
NULIEBapEeHNE

10

OOMeH BellecTB U NpeBpallieHue S3HEPIUU

9.1

OOMeH BemlecTB M IpeBpallleHUE HSHEPruu
OpraHu3Me YeJI0BEKA. [Tnactnuecknii

B
u
SHEPreTUYECKUI oOMeH. O6men BO/IbI u
MUHEpaJbHBIX cosiel. OOMeH OenKoB, YIieBOJIOB U

"

XKHUpPOB B opranusme. Perynsiuus oOMeHa BellecTB
MIpPEBPALICHHS SHEPTUN

9.2

9.3

Koxa

Butamubn u ux pOJib 1A OpraHu3Ma. HOCTYHJ'ICHI/IC
BUTaMHWHOB C HHIIICfI. CuHres BUTaMHHOB B
OpraHusme. ABHTaMHHO3BI u TUIIOBUTaAaMHHO3BbI.
CoxpaHeHHe BUTaMHHOB B ITHUIIC

Hopwmsl 1 pesxum nutanus. PanponanbHoe TUTaHUE —
¢bakTop ykpemieHHus 310poBbs. Hapymenue obmeHa
BEIIECTB

10.1

10.2

Crpoenne wu ¢yHkmuun koxu. Koxa wu eé
npou3BoaHblie. Koxa u tepmoperyssinus. BausHue Ha
KOXY (paKTOPOB OKPYKAIOIIEH CPe bl

3akajauBaHHE U €TI0 POJIb. CnocoObl 3aKalMBaHMS




11

Brigenenue

OpraHm3Ma. l'uruena  KoOXw, TUTHCHUYECKHE
TpeOOBaHMS K OJIeXkAe U 00yBH. 3a00J€BaHMS KOXKH U
ux npenynpexiaeHus. Ilpodunaktuka u  nepsas
ITOMOIIb MTPH TEIIOBOM M COJHEYHOM yapax, 0Korax
1 0OMOPOKEHHSIX

111

3HayeHue BblaenaeHus. Opranbl BblaelieHUsA. OpraHsl
MOYCBBIICIIUTEIIBHON CHCTEMBbI, WX CTPOCHUE W
byHKIMH.  MUKpPOCKOMMYECKOE CTPOCHUE TIOYKH.
Hedpon. OO6pazoBanue MOYH. Perynsuus
MOYEO0pa30BaHUs U MOYEHCITyCKaHUs. 3a00iIeBaHuUs
OpraHoB MOUYEBBIAEIUTEILHON CHCTEMBI, X
peayNnpexICHIE

12

Pa3zmHOXeHUE U pa3BuTHE

12.1

12.2

Opranel  penponyKiuu, CTPOCHHE U (PYHKIHH.
[TonoBeie JKEJE3bl. [TonoBeie KIICTKHU.
Onno0TBOpEHHE. BuytpuyrpoOHoe pa3BUTHE.
Brusaue Ha SMOpHOHAJIBHOE pa3BUTHE (HAKTOPOB
okpyxatome cpeasl. Popapl. Jlakrtaums. Pocr wu
pa3ButHe pedénka. [lomoBoe cozpeBanue

HacnenoBanue MIPU3HAKOB y yeJIoBeKa.
HacnencrBennsie  00OJE€3HW, WX  NPUYAHBI |
npeaymnpexaenne. Habop  XxpomocoMm,  TMOJIOBBIE
XpPOMOCOMBI, T€Hbl. POJIb F€HETHYECKUX 3HAHUU IJIst
MIaHupoBaHusi cemMbu. WHPexuuu, mnepenaroniuecs
MOJIOBBIM MTYTEM, X MPOPUITAKTHKA

13

Oprasbl 9yBCTB U CEHCOPHBIE CUCTEMBI

13.1

13.2

Opranel 4yBCTB M HUX 3HAaY€HUE. AHAIM3ATOPBI.
CeHcopHble  cucteMbl.  OpraHbl  paBHOBECHS,
MBILIIEYHOTO YYBCTBA, OCS3aHMs, OOOHSHMS M BKYyca.
B3aumonencTBue CEHCOPHBIX CUCTEM OpPraHu3Ma

I'na3 u 3penune. Onruueckas cuctema riasa. Cerdarka.

3pUTENBHBIE PELENTOPHl. 3PUTENBHOE BOCHPUSTHE.
Hapymenust 3penus u ux npuduHsl. [ urruena 3penus

13.3

VYxo0 u cinyx. Ctpoerne ¥ (yHKIHH OpraHa ciyxa.
Mexanu3sm  paboOTBl  CIyXOBOTO  aHaIHM3aTopa.
CnyxoBoe Bocmpusathe. HapymieHus ciayxa W HX
npuuuHbl. [ urueHa cmyxa

14

I[loBenenue u ncuxuka

14.1

Ilcuxuka W TOBEJACHHE YEIOBEKA. HOTpe6HOCTI/I u
MOTHBBI IMOBCACHUA. COI_[I/IaJIBHaH O6YCHOBJ'I€HHOCTL
IIOBCACHUA YCJI0BCKaA. Pe(bneKTopHa;I TCOpHA




14.2

noBejeHUsA.  Bbicmias ~ HepBHas  JI€ATEIbHOCTH
yenoBeka, padotrel .M. CeuenoBa, W.I1. IlaBnoga.
Mexanu3sm  00pa3oBaHUSl  YCIOBHBIX  pegIeKCOB.
Topmoxxkenue. Jlunamudeckuit crepeotun. Pousb
TOPMOHOB B  TMOBeJeHHH. HacneiacTBeHHbIE WU
HEHACNEJACTBEHHbIE  NPOrpaMMbl  IOBEJICHUS Y
yenoBeka. [IprucrnocoOnTeNnbHbIN XapakTep MOBEICHUS

[TepBas H BTOpas CHUTHaJIbLHBIE CHCTEMBI.
Ilo3naBarennHast OEATEIBLHOCTHL MoO3ra. Peub u
MmeinieHre. Ilamars © BHEMaHHWe.  DOMOIIMH.
NunuBunyanbHbie 0COOEHHOCTH JIMYHOCTH:
CIIOCOOHOCTH, TEeMIIEPAMEHT, XapaKkTep, OAapEHHOCTb.
Tunel BBICIIIEH HEPBHOM IesITCIbHOCTH Hu
temriepamenTa. (OCOOCHHOCTH TICUXUKH YEJIOBEKaA.
['uruena ¢u3znyecKkoro U yMCTBEHHOro Tpyna. Pexxum
Tpyaa u orabixa. CoH U ero 3HaueHue. I uruena cHa

15

YenoBek U OKpyKarolas cpena

151

YenoBek M OKpyxaromas cpeaa. IKOJIOTHYECKUE
(dakToppl U WX JAEWCTBUE HA OPraHHU3M 4YelIOBEKa.
3aBUCUMOCTh 3/I0POBbSl 4YEJIOBEKA OT COCTOSIHUS
OKpy)Karlel  cpeapl.  MHUKpOKIMMAT — KHIBIX
nomenieHnii. CoOmo/ileHre TpaBHJ TOBEACHUS B
OKpYJKaloIlled cpele, B OMACHBIX M YPE3BbIYANHBIX
CUTYyalUsAX

15.2

5.3

310pOBbE 4YENOBEKa KaK COLUalbHas I[IEHHOCTb.
@dakTophl, HapymaONIHe 30pPOBbE: THUIOJUHAMUS,
KypeHHue, yIoTpeOJieHHe alKoroJisi, HapKOTHKOB,
HecOaTaHCUPOBAHHOE MUTAaHHE, CTpecc. YKpeIuleHue
3II0OPOBbBsI: AYTOTPEHUHT, 3aKaJIWBaHUE, JIBUTATEIbHAS
aKTUBHOCTH, cOallaHcupoBaHHOe muTaHue. KympTypa
OTHOIIEHHUSI K COOCTBEHHOMY 3/I0POBBIO M 3]I0POBBIO

OKPYKaOIIHX. Bcemupnas OpraHu3aIus
3/IpaBOOXpaHEHUs
Yenosex KaK 4acTh ouocdepsl 3emutn.

AHTpPONIOT€HHBIE BO3ECHUCTBUSA Ha  IPUPOLY.
Ypbanuzanus. HuBunuzanus. TexHoreHHble
W3MEHEeHUus B Okpyxatomeid cpene. CoBpeMeHHbIE
rJI00anbHBIE JKOJOTHYECKHE TMpoOieMbl. 3HaueHUE
OXpaHbl OKpPYXKAlole Ccpeapl I COXPaHEHUs
YEJI0BEYECTBA




IPOBEPSIEMBIE HA OI'D I10 BUOJIOTUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Koanposepsiemoro
TpeOOBaHMS

1

IIpoBepsiemble TpeGOBaHHUS K NPeAMETHBIM pe3yJbTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/ILHO MPOrPaMMbl OCHOBHOI'O
o0u1ero oopazoBanus Ha ocHoBe PI'OC

[lonumanue ponu Ouonmoruu B  (POPMHUPOBAHUU COBPEMEHHOMN
€CTeCTBEHHOHAYYHOW KapTUHBI MUPA

YMeHue TpPUMEHSTh CHUCTeMY OMOJIOTMYECKUX 3HAHMNA: PAaCKpPBIBATH
CYLUIHOCTb JKMBOTO, Ha3blBaTh OTJIMYUSA HKMBOIO OT HEXHUBOIO,
NIEPEUNCIISTD OCHOBHBIE 3aKOHOMEPHOCTH OpraHu3ally,
(YHKIIMOHUPOBaHMS OOBEKTOB, SIBICHHI, MPOLIECCOB KUBOW MPUPOJIBI,
9BOJIIOIIMOHHOTO PAa3BUTHUSl OPraHUYECKOr0 MHUpa B €ro €AMHCTBE C
HEXHUBOM  TPUPONIOH;  cHOPMHUPOBAHHOCTH  MPEACTABICHUH O
COBPEMEHHOW TEOpPHHM DSBOJIOIUM M OCHOBHBIX CBHUIECTEIHCTBAX
9BOJIIOLIMU

Bnagenue ocHoBamu MMOHSITUHHOT'O arrapara M HaYYHOT'O A3bIKa
OMOJIOTHH: MCIIOJIb30BaHUE HU3YUCHHBIX TCPMUHOB, HOHHTHﬁ, Teopnﬁ,
3aKOHOB H SaKOHOMepHOCTCﬁ JUIA 00BsACHEHHS Ha6J'IIO,Z[aeMLIX
OMOJIOrHYECKUX O6’b€KTOB, SIBJICHUM U IIpouecCoB

[Tonnmanue cnoco0OB MOIY4YeHUs OMOJOTMUECKUX 3HAHWH; Haludue
OTbITAa MCIIOJIb30BAaHHUSI METO/0B OMOJIOTMM B LIEISIX M3YYEHHUS JKUBBIX
O00BEKTOB, OHOJOrMYECKMX SIBJIEHHMM U MpPOLECCOB: HaOIIOJCHHUE,
ONHCaHHe, TPOBEJIECHHE HECIOKHBIX OHOJOIMYECKHX OIBITOB U
OKCIIEPUMEHTOB, B TOM 4YHCIIE C MCIOJIb30BAaHUEM AHAJIOTOBBIX U
1M (POBBIX TPUOOPOB U UHCTPYMEHTOB

YMmenue XapaKTCPU30BaTb OCHOBHBIC I'PYIIIIBI OPraHU3MOB B CHUCTEME
OpraHHu4Y€eCKOro Mupa (B TOM YHUCIIC BUPYCHI, 6aKTCpI/II/I, pacTCHus,
rpI/I6LI, )KI/IBOTHBIG)I CTPOCHHUC, IIPOLCCChI KUBHCACATCIIBHOCTU, HX
MPOUCXOKACHUC, BHAUCHUC B IIPUPOAC U )KU3HHU YUCIIOBCKA

YMeHue OOBSACHATH IOJIOKEHHE YeIOBEKa B CHUCTEME OpPraHHYEeCKOTo
MHpa, €ro IPOUCXOXKACHHUE, CXOACTBA M ONIMYMA YEIOBEKa OT
KUBOTHBIX, XapaKkTepu30BaTh CTPOEHHUE u IIPOLIECCHI
KHU3HEEATSbHOCTH OpraHMu3Ma YelloBeKa, ero MpUCHocoO0JIeHHOCTh K
Pa3IMYHBIM 3KOJIOTHYECKUM (pakTOopam

YMeHHue OmnucChIBaTh KJICTKU, TKaHW, OpraHbl, CUCTECMbl OpPraHOB H

XapaKTCPU30BaATh Ba)KHEHIIINE OMOJIOTHUYECKUE IMPpOLICCChI B OpraHn3Max
paCTCHHﬁ, JKHUBOTHBIX N YCJIIOBCKA

CpopMHUpPOBAHHOCTh TPEACTABICHUNA O B3aWMOCBS3M HACJIECIOBAHUS
MMOTOMCTBOM TIPU3HAKOB OT POIUTENHCKUX (OPM C OpraHu3aruen



KJICTKH, HAJIMYUEM B HEH XPOMOCOM KaK HOCHUTEJIEH HACIEACTBEHHOMN
uHpopmanuy, 00 OCHOBHBIX 3aKOHOMEPHOCTAX  HAaCJIEJOBAaHUS
IIPU3HAKOB

ChopmupoBaHHOCTE  TPEACTAaBIEHUH 00 OCHOBHBIX  (haKTOpax
OKpYKaroIlel Cpeibl, UX PO B KU3HEACATEIHHOCTH W SBOJIOIHH
OpPTraHU3MOB; MPECTABICHUI 00 AHTPOIIOTCHHOM (paKTOpe

10

11

12

ChopMHPOBAaHHOCTh TPEICTABICHUH 00 HSKOCHCTEMax M 3HAYCHUHU
Onopa3zHooOpasusi; O THOOaTbHBIX  JKOJOTHYECKHUX IpolieMax,
CTOSIIIIMX TEPEe]] YSTOBEUYECTBOM, U CIIOCO0AX MX MPEOI0ICHUS

VYmenune peuiaTs y‘IC6HBIC 3aJa4uu OHOJIOrHYECKOI0 COACPIKaHus, B TOM
YHCJIEC BBIABIIATH IPUYXMHHO-CICACTBEHHBIC CBA3H, IIPOBOJUTH paC‘IéTI)I,
ACJIaTh BBIBOJABI HA OCHOBAHUU IOJTYUYCHHBIX PE3YJILTATOB

YMeHue co3aBaTh U MPUMEHSTH CIIOBECHBIE U rpauueckue MOAeTH
JUIE OOBACHEHUS CTPOCHHS >KUBBIX CHUCTEM, SIBICHHH M MPOLIECCOB
YKUBOU MPUPOIBI

13

[lonnmaHue BKJIajga POCCHUICKHX M 3apyOeXKHBIX YUEHBIX B Pa3BHTHE
OMOJOrMYECKUX HayK

14

Brnanenne HaBbikamMu paboOThl ¢ uHpOpPManueld OUOJIOrHYEcKOro
COJZIepKaHusl, TPEJACTaBICHHOW B pa3HOM Qopme (B BHIE TEKCTa,
TaOJMYHBIX ~ JAHHBIX, CXeM, TIpaduKOB, JHarpaMM, MOJIEINIEH,
M300pakeHMi), KPUTUYECKOTO aHaim3a HWH(OpMAlMM W OIECHKH e&
JOCTOBEPHOCTH

15

YMeHue MmiaHupoBaTh MOJ] PYKOBOJICTBOM HACTaBHUKA U IMPOBOJUTH
y4eOHOe MCCe0BaHUE WM MPOEKTHYI0 paboTy B 00y1acTu OUOJIOTHH;
Cc yuéTOM HaMeueHHOM 1enu QopMyaupoBaTh MpoOIEMYy, TMIIOTE3Y,
CTaBUTh 3aJayl, BBI6I/IpaTI: ACKBATHBIC MCTOABIAJIA HX PCHICHUA,
dbopmMynupoBaTh BBIBOJBI; MYOJWYHO TMPEACTABIATH IMOJyYEHHBIE
pe3yabTaTh

16

17

18

19

YMeHue MHTerpupoBaTh OMOJOTHYECKHE 3HAHUS CO 3HAHUSMU JPYTUX
y4eOHBIX IPEIMETOB

CdopMupOBaHHOCTH OCHOB SKOJOTHYECKONH TPaMOTHOCTH: OCO3HAHUE
HEOOXOIMMOCTH  JIEUCTBUH,  HAMpaBICHHBIX Ha  COXpaHEHHUE
Oropa3zHoOoOpa3usi U OXpaHy MPUPOAHBIX IKOCHCTEM, COXPAHEHHE H
VKpEIUICHHE 3]I0POBbSI  UYEJNOBEKA; YMEHWE BBIOMpPATh IIENIEBBIC
YCTaHOBKH B CBOUX ﬂeﬁCTBHﬂX " MOCTYIIKax IO OTHOIICHHIO K SKUBOU
MIPHUPOJIE, CBOEMY 3/I0POBBIO H 3I0POBBIO OKPY)KAFOTIIUX

YMeHue WuCmoiab30BaTh MNPUOOPETEHHBIE 3HAHUS W HABBIKH IS
310pOBOTO 00pasa KM3HU, COATAHCHPOBAHHOTO MUTAHUS U (PU3NUECKON
AKTUBHOCTH,; HCTIPUATUC BPCAHBIX IPUBBIUCK U 3aBHCHMOCTeﬁ; YMCHUE
HpOTHBO}IeﬁCTBOBaTB JOKCHAYYHBIM MaHUITYyJIAqUuAM B oOmactu
3II0POBBS

OBJ'IaIIeHI/Ie HpI/IéMaMI/I OKaszaHusA nepBoﬁ nomomu 4YeCJIO0BCKY,




BBIDAILIMBAHUS KYJIBTYPHBIX PpAacTeHHMM M yXoJa 3a JOMAaIlHUMH
YKUBOTHBIMU



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
1O BUOJIOI'NHA

Kon
1

11

1.2

13

IIpoBepsieMblii 31eMEHT COAEPKAHUA
buosorus — Hayka 0 )XuBOM Ipupoe. MeToabl HaydHOTO ITO3HAHMS

[Tonsitue o xu3Hu. Ilpu3HaKu XKUBOTO (KJIETOYHOE CTPOCHUE, MUTAHHUE, JbIXaHUE,
BbIJIeTICHHE, POCT U JApyrue). OObeKThl KUBOW U HEXKUBOW MPUPOJIBI, UX CPAaBHEHUE.
JKuvBas u HexxuBasi mpupoaa — €AUHOE 1IeNI0e

buonoruss — cucrema Hayk o >xuBOW mpupoae. OCHOBHbIE pa3ieibl OHOJIOTHU.
boranuka — Hayka o pactenusix. Pa3genst 0oTaHuku. 30070THS — HAYKa O KHUBOTHBIX.
Paznenst 300moruu. Hayku o uyenoBeke (aHaToMus, (DU3HOJIOTHS, IICUXOJIOTHS,
AQHTPOIOJIOTUS, THTHMEHA, CAHUTApHUs, HKOJOTrHus ueioBeka). CBsA3b OHOJIOTHH C
IpyruMu Haykamd. Ponb OHONOTMHM B TO3HAHUU OKPY)KAIOIIET0 MHpa U
MIPaKTUYECKON JeATETLHOCTH COBPEMEHHOTO YEJIOBEKa

Hayunbple MeTonbl M3yueHUS >KMBOW MpuUponabl. MeTon omucaHus B OHOJIOTHUH
(HarJsIIHBIN, CIIOBECHBIM, cxemarudyeckuil). Metonq wusmepeHus (MHCTPYMEHTHI
u3MepeHus). Metoj kinaccudukanud oprann3mMoB. HaOmrofeHre u 9KCIepuMeHT Kak
BEJIyIIUE€ METOJbI OMosioruu. MeToabl W3ydeHus: OpraHu3Ma 4eoBeKa. Y CTPONCTBO
YBEIUYUTEIBHBIX PHOOPOB: JTYITBI U MEKPOCKOTIA

Cpezla obuTanus. HpHpOI{HLIC U HCKYCCTBCHHBIC COO6H.[€CTB8.. YenoBek U
OKpYyzKaromas cpeaa

2.1

Cpena oburanusi. Bognas, Ha3eMHO-BO3IyIIHAS, TOYBEHHAS, BHYTPUOPTaHU3MEHHAS
cpenpl ooutannsa. OcoO0eHHOCTH cpell OOMTaHUsI OPraHU3MOB

2.2

[TpuponHoe cooOmiecTBo. B3anMOCBSA3M OpPraHu3MOB B MPHUPOAHBIX COOOIIECTBAX.
[MumeBbie cBsism B cooOmiecTBax. [luieBbie 3BEHbs, LENMA W CETU TUTAHUA.
[IpousBoguTenu, mNOTPEOUTENIM ¢  PA3PYUIUTENH OPraHUYECKUX BEIIECTB B
MPUPOJIHBIX coobmecTBax. [IpumMepsl mpupoaHbIX cooOIIecTB (Jiec, Mpya, 03epo U

Apyrue)

2.3

2.4

2.5

2.6

KuBoTHble M cpena oburaHus. BiusHue cBera, TemmepaTypbl W BIQXKHOCTH Ha
KUBOTHBIX. [IpHCIIOCOONEHHOCTh JKMBOTHBIX K YCJIOBHUAM Cpelbl OOMTaHUS.
[Tomynsiuy ’KMBOTHBIX, UX XapaKTEPUCTUKU. B3anMOCBS3M )KUBOTHBIX MEXay co00it
U C IpYTUMH opranu3MamMu. JKMBOTHBIN MUP IPUPOIHBIX 30H 3eMIIH

Pacrenuss u cpema oburtanus. Okonorndeckue QaxTtopbl. PacteHus u ycnoBus
HEXMBOW IPHUPOJIBI: CBET, TeMIlepaTypa, Biara, arMochepHblii Bo3nyx. Pacrenus u
YCIIOBUSL JKMBOM MPHUPOABI: TMPSMOE U KOCBEHHOE BO3JIEHCTBHME OpPraHM3MOB Ha
pactenus. IIpucnocoOGneHHOCTh pacTeHud K cpene obOutaHus. PacTurtenbpHbIC
coob1ecTBa. PacturenbHOCTD (PacTUTENBHBIN MOKPOB) MPUPOJAHBIX 30H 3eMITH

HckyccTBeHHBIE COOOIIECTBa, WX OTJIMYUTENbHbIE TPU3HAKU OT TMPUPOTHBIX
cooOmiecTB. [lpyumHBI HEYCTOMYMBOCTH HMCKYCCTBEHHBIX cooOmiectB. Pomb
MCKYCCTBEHHBIX COOOIIECTB B )KM3HM YEITOBEKa

KynbTypHble pacTeHHss W UX HpoucxoxaeHue. LleHTpbsl MHorooOpasust u



MPOUCXOKICHUS KYJIBTYPHBIX pacTeHui. KynbrypHble pacreHus
CENbCKOXO035MCTBEHHBIX Yroaui. Pacrenus ropoa

2.7

BosgeiictBue 4enoBeka Ha JKMBOTHBIX B mpupoze. IIpombIcioBble KUBOTHBIE.
3arpsi3HeHUE OKpyxkawuied cpenbl. OpomamiHMBaHUE JKUBOTHBIX. Celexius,
HOPOJIbl, UCKYCCTBEHHBIN OTOOp, AMKHE MPEAKH JOMAIIHUX >KUBOTHBIX. 3HAYCHHE
JOMAIIHUX JKUBOTHBIX B JKU3HU dYeloBeKa. Meroasl OOpbOBI C KUBOTHBIMH-
BPEIUTEIISIMU

2.8

IMocnencTBus NEATENIBHOCTH 4ENOBEKa B 3KocucTeMax. OxpaHa pacTUTEIILHOIO U
KUBOTHOI'O MHpa. BoccTaHOBIEHHME YMCIECHHOCTH PpEAKUX BHUJOB PpACTEHUH U
KHUBOTHBIX: 0c000 oxpansiemble mpupoanbsie Teppuropun (OOIIT). Kpacnas xnura
Poccun. Mepbl coxpaHeHUsl paCTUTENBHOIO U )KUBOTHOTO MHUpa

2.9

3aBUCHUMOCTh  37I0POBbsI  YEJIOBEKa OT COCTOSHUSI ~ OKpYKalolllel  cpebl.
Okonoruyeckne GakToppl M HMX JEHCTBHE HAa OpraHu3M uesoBeka DakTopsl,
HapylIaoIlie 300pOBbE: THUIOAMHAMHUS, KypEHHE, YIOTpeOJIeHHe aJIkoroJs,
HapKOTHUKOB, HecOalaHCUPOBAaHHOE IMTaHUE, CTpecC. YKPEIUIEHUE 370POBbs:
ayTOTPEHUHT, 3aKJIMBAHUE, IBUTaTeNIbHAs aKTUBHOCTh, COAIAaHCHPOBAHHOE MUTAHNE

3.1

3.2

3.3

3BOJ’IIOI_II/IOHHOC pa3BUTHUC paCTCHHﬁ, JKHNBOTHBIX N YCJIOBCKaA

3BOJ’IIOI_II/IOHHOC Pa3BUTHC PACTUTCIBHOI'O MHpPaA Ha 3emie. «KuBnle McKOIaeMbIe)
PaCTUTCIILHOI'O LApCTBA. Kusznap paCTeHI/Iﬁ B BOJC. HepBLIe Ha3CMHBIC PAaCTCHUA.
OcBoeHnune pacTCHUAMU CYIIIH. OTamnsl Pa3BUTHA HA3CMHBIX paCTeHI/Iﬁ OCHOBHBIX
CUCTCMATUYCCKUX TPYIIIL. BBIMepH_II/Ie PaCTCHUA

3BOJHOIII/IOHHO€ Pa3BUTUC XUBOTHOI'O MHUpa Ha 3emite. YCIOKHEHHE >KMBOTHBLIX B
Mpoueccc 3BOJIFOIHH. [[OKaSaTeJ'ILCTBa 9BOJIIOIMOHHOI'O Pa3BHUTHUSA ) KHUBOTHOI'O MHpPA.
[TaneonTonorus. IHckomaemMble OCTaTKH JKUBOTHBIX, HX HN3YUCHHUC. «KuBnie
HCKOIIAa€MBIC» KUBOTHOI'O MHpaA. OcCHOBHBIC 3TaIlbl OBOJIOIHNHA OCCIIO3BOHOYHBIX H
IMO3BOHOYHBIX JKUBOTHBIX. BBIMepIJ_II/Ie JKHBOTHBIC

I[OK&?&TGJ’IBCTB& JKUBOTHOT'O IMPOHUCXOKACHUA YCIOBCKA. CXOI[CTBO YCJIO0BCKa C
MIJICKOIIMTArOIIMMH. OTnuuue 4dYelaoBEeKa OT IIPpUMAToB. Yenosek pa3yMHBIfI.
AHTpOHOI‘CHe3, €ro JTambl. buonoruueckue U coluajbHBIE (l)aKTOpLI CTaHOBJICHUA
yejioBeka. UenoBedeckue pachl. MecTo 4yeoBeKa B CUCTEME OpTraHNn4YeCKOro Mupa

4.1

4.2

Opranusmsl 0akTepuii, rpuOOB U JUIIAHUKOB

['puOb1. Obmas xapakrepuctuka. Lnsmnounsie rpudbl, UX CTPOEHUE, MUTAHUE, POCT,
pasMHOkeHue. CbeoOHbIe M SAA0BUTHIE TPHOBL. 3HAUE€HUE MLUIANOYHBIX T'PUOOB.
[InecueBble rpubbl. JlpoxkkeBble TpuObl. 3HAUEHHME IUIECHEBBIX U APOKIKEBBIX
rpu6oB. [Tapazutnueckue rpudsl. JIMIIaHHUKN — KOMITJIEKCHBIE OpraHU3MBI

bakrepun — nosnepuble  opraHu3mbl.  OOmas  XapakTepUCTHKa OaKTEepHid.
PaznooOpasue 6akrepuii. 3HaueHne OGakTepuil B MPUPOTHBIX COOOIECTBAX U JKU3HU
yelioBeka. boyie3HeTBOpHBbIE OakTepuu M Mepbl NPOPMIAKTHKH 3a00JI€BaHUM,
BBI3BIBAEMBIX 6aKTepI/I$IMI/I

Pacturensnblil oprannsM. CucreMaTH4eCcKHe rPyIIbl pacTeHUN

5.1

OO0mue nNpu3HAKK pacTeHUW. YPOBHM OpraHU3alMd pACTUTEIHLHOTO OpraHu3Ma.
PacturenbHas kieTka: KJIeTO4YHas 0O0O0JIOYKa, SApPO, LUTOIUIa3Ma (TUIACTHU[B,




MUTOXOHJIPHM, BaKyOoJIM C KJIETOYHBIM COKOM). PacturenpHble TkaHu. OpraHbl u
CHCTEMBbI OPraHOB PACTCHUH

5.2

CrpoeHre U >KU3HEAEATEIBHOCTh PACTHUTEIBHOTO opraHu3ma. KopHM W KOpHEBBIE
cucrembl. [lober n mouku. Crpoenne u ¢(yHkuuu snucta. @oTocuHTe3. 3HaUECHUE
¢dorocuHTE3a B NPUPOAE U B KHU3HHU UeJIOBEKa. TpaHCIOPT BOJABI U MHUHEPAIbHBIX
BEIIECTB B PACTEHUH — BOCXOAALIMH TOK. TpaHCIIOPT OpPraHMYEcKHUX BEILECTB B
pPacTeHUH — HUCXOAIMiT TOK. Bunonsmenénnsie moderu. Pa3purie nodera u3 movxku

5.3

PasMHOXeHHe pacTeHuil. BererarnBHOE pa3sMHOKEHME LBETKOBBIX PpAacTEHUN B
npuposie. XO3SICTBEHHOE 3HAUYEHHWE BEreTaTUBHOIO pa3MHOXeHHs. CeMeHHoe
(renepaTtuBHOE) pa3MHOKeHUE pacTeHui. L{BeTku u couserus. OnbuieHue. J(BoliHoe
ornonorsopenue. OOpazoBaHue IIIOAOB U ceMsiH. Tunbl miIoJ0B. PacrpocTpaneHue
IUIOZOB KU ceMsH B npupoge. CocTaB M CTPOCHHME CEMSH. YCIOBHS NPOpPACTaHUS
CeMSH

5.4.

PasButne nBerkoBoro pacreHus. LMk pa3BuUTHS IBETKOBOro pacreHus. BiusHue
(akTOpoB BHELIHEH Cpelbl Ha pa3BUTHE LIBETKOBBIX pacTeHUH. JKu3HeHHble (OpMBI
LIBETKOBBIX PaCTCHUHN

5.5

5.6

5.7

5.8

Knaccugukanus pacrenuil. Bup kak OCHOBHas cUCTeMaTHuYecKash KaTeropus.
Cucrema pactutesnbHOro mupa. Husmme, BbICIIME CHOpPOBBIE, BBICIIME CEMEHHbIE
pactenusi. OCHOBHBIE TAKCOHBI (KaTErOpUN) CUCTEMAaTUKU PacTEHUN

Husmue pacrenus. Bomopocnu. OOmias xapakTepucTHkKa Boaopocieil. Beicuiue
cropoBbsle pacteHus. MoxoBuanble (Mxu). OOmas XapakTepuCTHKa MXOB.
PazMHOXkeHHME MXOB Ha TpuMepe 3eIEHOr0 Mxa KyKymkuH JéH. [lmayHoBuaHbIE
(ILmaynsr). XBomeBuansie (XBoiu), [Tanoporaukosuansie (I[lanmopornuku). OO6ias
XapakTepucTuka.  PasMHOXkeHue  manmopoTHuKooOpaszHbix.  Lluki  pa3BuTus
MaropoTHUKA. 3HaYEHUE TATOPOTHUKOOOPA3HBIX B IPUPOJIE U )KU3HU YEJIOBEKa

Beicuie cemennble pacteHus. ['omocemennble. OOmias XxapakTepucTUKa. XBOHHBIE
pactenus, wux pasHooOpasue. CTpoeHHE U IKH3HEIEATEIbHOCTh XBOWHBIX.
Pa3smHOXeHne XBOMHBIX, UK Pa3BUTUS HAa NPUMEpPE COCHbI. 3HAUE€HUE XBOWHBIX
pacTeHMi B IPUPOAE U KU3HU YEIOBEKa

[ToxpeiToceMeHHble (LIBETKOBBIE) pacTeHus. Ob6mas xapakrepuctuka. OcoOeHHOCTH
CTPOGHUS W JKU3HENESTENbHOCTH  IOKPHITOCEMEHHBIX  Kak  Hauboisee
BBICOKOOPTaHW30BaHHOW  TPYIIbl  pacTeHUWH, HX TOCIOACTBO Ha  3emJe.
Knaccugukanus MOKPHITOCEMEHHBIX pacTeHMi: kiacc JIBynonbHbIE W Kilacc
OpnnononbHele. [TpusHaku kinaccoB. L{uki pa3BUTHS TOKPHITOCEMEHHOIO PACTEHUS

JKuBoTHEIH OpTraHHu3M. CucremaTn4ecKue T'pYIIIbI )KUBOTHBIX

6.1

OO61mure npu3HaKy >KUBOTHBIX. OTIUYMSI )KUBOTHBIX OT pacTeHuil. MHOrooOpasue
JKUBOTHOTO Mupa. OpraHel U CHCTEMBI OPraHOB )KMBOTHBIX. OpraHu3M — eINHOE
1enoe

6.2

CTpOGHI/Ie U KHU3HCACATCIBHOCTE »XUBOTHOI'O OpraHu3Ma. Onopa n JOBHIXCHHC
JKUBOTHEIX. IIuTanme u MUIICBAPCHUC Y ) KUBOTHBIX. HBIX&HI/Ie KHNBOTHBIX. TpchnopT
BCIICCTB Y JXHMBOTHBIX. BI)I)ICJ'IeHI/Ie Y XHUBOTHBIX. HOKpOBI)I TCJIa Yy XHUBOTHBIX.
KOOp)]I/IHaHI/ISI " PEryisinus XKU3HCACATCIbHOCTH Y ) KUBOTHBIX. HepBHaH peryianus.



I'ymopanbHas perynsauus. Opransl 4yBCTB, UX 3HaueHue. lloBeneHue >KUBOTHBIX.
Bpoxxnénnoe n mpuoOpeTéHHOE MOBEICHHE

6.3

PasMHOXEHHME u© pa3BuTHE KUBOTHBIX. becnosoe pasMmHoxenue. Ilomosoe
pasmHOkeHue. IIpenmyinectBo moOJIOBOTO pa3sMHOKEHHUsA. [lomoBble  Kene3bl.
[Tonosslie kieTku (ramersl). OrmogorBopenue. 3urora. [laprenorenes. 3apoabiieBoe
pasButHe. llocTomMOpuoHanbHOE pa3BUTHE: TNpsMoe, Hempsmoe. Meramopho3
(pa3BuTHE C IPEBpAIICHUEM): TTOJTHBIA U HETIOTHbBIN

6.4

6.5

6.6

OcHOBHBIE KaTEropuM CUCTEMATHKHU KUBOTHBIX. BUJl Kak OCHOBHasi cUCTEMAaTHYECKas
KaTeropus >kuBOTHbIX. Kitaccudukanus UBOTHBIX. CHCTEMa )KUBOTHOTO MUPa

OpnHOKIIETOUHBIE JKUBOTHbIE — mpocredmme. CTpoeHue M IKU3HEIEATEIbHOCTh
npocTeimux. 3HaueHHWE MPOCTEMIIMX B MPUPOAE U KU3HU  YeJOBEKa.
Kumeunononoctuele  (00miass  XapakTepUCTHKA; OCOOCHHOCTHM  CTPOCHHUS U
KuszHenesTenpHoctn).  Ilnockue,  kpyrible,  KosbuaThle  4epBH  (0Owas
xapakrepuctuka). OCOOEHHOCTH CTPOCHUS U KUZHEEATEIbHOCTH TIJIOCKUX, KPYTIIBIX
¥ KOJIbUaThIX yepBeil. [lapasuruyeckre miockue u Kpyrible YepBH

Unenncronorue (oOmias xapakrepucTuka). PakooOpasHbie (0COOCHHOCTH CTPOCHUS U
JKU3HEICSITCIIBHOCTH ). [TaykoobOpa3ubie (ocobeHHOCTH CTPOCHUS u
JKU3HEICSITEIIbBHOCTH B CBA3M C JKM3HBIO Ha cymie). Hacexkombie (ocoOeHHOCTH
CTPOCHHUS W KHU3HEACITCIHHOCTH). Pa3MHOXEHHE HACEKOMBIX WM THUIBI Pa3BUTHSL.
3HaueHUE HACEKOMBIX B TMPHUPOAE U KHU3HU ueraoBeka. Moiumtocku (0oOmas
XapaKTEepUCTHKA)

6.7

XopaoBele  (oOmast  xapakTepuctuka). PpiObl  (0OIIas  XapakTEepHCTHKA).
MecTtoobuTanue U BHEIIHEe cTpoeHue pbid. OCOOEHHOCTH BHYTPEHHETO CTPOSHUS U
IPOIECCOB  KU3HENEATENPHOCTH.  3€MHOBOJAHBIE  (00mIas  XapaKTepUCTHKA).
MecTtoobutanre 3eMHOBOAHBIX. OCOOEHHOCTH BHEIIHETO M BHYTPEHHEIO CTPOEHUS,
MIPOLIECCOB JKMU3HENEATEIbHOCTH, CBSI3aHHBIX C BBIXOJOM 3€MHOBOJHBIX Ha CYIIY.
ITpecMbikaromuecs (obmas XapaKTepUCTHKA). ITpucnocoOiaeHHOCTD
IIPECMBIKAIOIIMXCS K )KM3HH Ha CyLIe

6.8

[TTune! (o0mas xapakrepucTtrka). OCOOEHHOCTH BHEIIHETO U BHYTPEHHETO CTPOSHUS
U TPOLIECCOB KU3HEAEATENbHOCTU NTUL. [IprcrnocoOneHHOCTh NTHUIl K Pa3INdHbIM
ycIoBUAM cpeabl. Muekonurarone (oOmas xapakrepuctuka). Cpeabl KU3HU
mitekonuTaonmx. OCcoOOEHHOCTH BHEIIHET0 CTPOEHMs, CKeJIeTa U MYCKYJIaTyphl,
BHYTpPEHHETO CTpoeHHUs. [Iporieccrl KU3HENEATENBHOCTH

7.1

7.2

UYenosek u €ro 310pOBbE

KuBotnast kierka. CTpoeHue >XMBOTHOM KieTku. IIpomeccel, mpoucxopsiue B
kierke. HyknenHoBsie kucnothl. ['enbl. XpoMocoMbl. MuTo3, meno3. Tumel TkaHeu
opranusMma yenoBeka. CBolicTBa TkaHel, ux GyHKuuu. Opranbl U CUCTEMbl OPTraHOB.
Opranu3M Kak €auHOe Iejoe. B3auMOCBSI3b OpPraHoB M CHCTEM Kak OCHOBA
romeocrasa

HepsHas cuctema yenoBeka, e€ opraHusanus U 3HadeHue. Peduiekc. Pednexkropnas
nyra. Penentopsl. CiMHHONW MO3T, ero crpoeHue u (yHKuud. ['0J0BHOM MO3T, ero
cTpoeHne W ¢yHkHuU. bonpmme mnomymapus. besycioBHbie (BpOXKAEHHBIE) U




ycnoBHble  (mpuoOperéHHble) peduexcel. ComaThueckass HEpBHas CHUCTEMA.
BereraTuBHas (aBTOHOMHas1) HepBHas cucreMa. HepBHas cucrema Kak eIMHOE 1Iey10e

7.3

['ymopanbHas perymsus GyHKIUH. DHIOKpUHHAs crcteMa. JKene3pl BHyTpEeHHEH U
CMEIIaHHOH cekpeluu. [ OpMOHBI, UX POJIb B PErYJSIIUU (PU3UOIOTHIECKUX (PYHKIUI
opraHusMa, pocta W pasBuTusA. Hapymenuss B paboTe SHIOKPUHHBIX IKEJE3.
Ocobennoctu peIeKTOPHON U TYMOpPAIbHOM peryasauun pyHKIUI oprann3ma

7.4

3HaueHUE OIOPHO-IBUraTeNIbHOTO ammapara. CKeJIeT 4enoBeKa, CTPOCHUE €ro
ornenoB u  ¢yHKkuH. OCOOCHHOCTHM  CKeleTa  4eJIOBEeKa, CBSA3aHHBIE C
IPSIMOXOKJIEHUEM U TPYAOBOM JAeATENbHOCThIO. Mbleynas cucreMa. CTpoeHue u
(GyHKIMY cKeneTHBIX Mbi. PadoTta mblimm. YTomienue mbiiil. Posb 1BurarensHoi
AKTUBHOCTH B COXpPAHEHWM 370pOBbs. HapylieHust ornopHO-ABUraTeIbHON CUCTEMBI.
IIepBast momMo1b Ipy TpaBMax OMOPHO-ABUTATEIBHOTO aIlllapara

7.5

Buytpennsist cpena u e€ ¢ynkuuu. @opMeHHBIE 3JIEMEHTHI KPOBHU: IPUTPOILUTHI,
neiikormTel M TpomOoruThl. Ilnasma kpoBu. ITOCTOSHCTBO BHYTpPEHHEW Cpenbl
(romeocra3). CeépreiBanue KpoBu. ['pynmbl kpoBu. Pesycdakrop. IlepenuBanue
kpoBH. JloHOpCcTBO. IMMYHUTET 1 €ro BU/Ibl. BakuHbI U JIe4eOHbIC CHIBOPOTKHU

7.6

Opranbl  kpoBooOpamienus. CtpoeHue u paboTta cepaua. ABTOMAaTH3M cepaLa.
CepaeuHblil UK, €r0 JJIMTENbHOCTh. bonblIoi M Manblii Kpyru KpoBOOOpallieHusl.
JBmwxenne kpoBu mo cocyaaM. Ilymbc. Jlumdarmueckass cuctema, JUMEPOOTTOK.
Perynsums nedatenbHOCTH ceplilla M COCYINOB. ['WrueHa cepaeyHO-COCYAUCTOMN
cuctemsbl. [lepBas momolps Npyu KPOBOTEUEHUSIX

1.7

7.8

pixanue u ero 3HaueHue. Oprasbl jpixaHus. JI€rkue. B3aumocBssp cTpoeHus u
GyHKIMH opraHoB JpixaHus. ['a3000MeH B NErKUX W TKaHsAX. JKu3HEHHas EMKOCTh
N€rkux. MexaHu3mbl JAblxaHus. JlpIxatenbHble IBHKEHHs. Perynsanus IbIXaHus.
OxkazaHue 1nepBoi MOMOILIY MPU NOPAKEHUN OPTaHOB JbIXaHUS

IIurarenbHble BEHIECTBA M NUILIEBbIE NPOAYKTHL. IluTaHme u ero 3HaudeHHE.
[MumeBapenue. Opranbl MUIIEBapeHHs, WX CTpoeHue W (yHKuuH. DepMEeHTHI, UX
poiar B OMUIEBApeHMH. BcacklBaHWE€  NUTATEIbHBIX  BEIIECTB W BOJBIL
[InimeBapuTenbHbIE KEIE3bl, UX POJb B MNHUILECBApeHUU. Perynsuus nuiieBapeHus.
I'mruena muranns

7.9

OOMeH BelecTB U IMpeBpalleHre YHEPTUU B OpraHu3Me 4enoBeka. [lmactuueckuit u
sHepreTuuecknii oOMeH. OOMEH BOJBI W MHHEpPATbHBIX cojied. OOMeH OeiKoB,
VIJICBOJIOB M JKHPOB B OpraHm3me. Perymsius oOMeHa BEIISCTB M IPEBPAIICHUS
9HEepruu. ButaMuHbl U UX poJib i opranu3mMa. HopMer u pexxum nutanus. Koxa u
e€¢ mnpousBoanble. Koxa wu Tepmoperynauus. CtpoeHne U (QYHKIUH KOXKH.
3akanuBanue u ero ponb. [IpoduiiakTuka W TepBas MOMOIIL MPU TEMJIOBOM U
COJTHEYHOM yJIapax, 0’Korax U 00OMOPOKEHHSIX

7.10

Brigenenue. 3Hauenue BBIIEJICHU. Opransl BBIJICJICHHU. Opransbl
MOYEBBIJICTUTEIHHON  CUCTEMBbI, WX CcTpoeHue u  (yHkouu.  Perymsmms
Mo4e0o0pa3oBaHus U Mouencityckanus. Opranbl penpoayKIIuu, CTPOSHNUE U (PYHKITUH.
Buyrpuytpobnoe pazButue. [lonmoBoe co3peBanme. HacnemoBanue NpU3HAKOB Y
yenoBeka. HacnenactBeHHble 00JNe€3HH, WX MPHYMHBI U TpenymnpexaeHue. Habop
XPOMOCOM, MOJIOBBIE XPOMOCOMBI, I'€HbI



7.11

7.12

Opransl 4yBCTB M UX 3HaueHue. AHanuzaropbsl. CeHcopHbIe cucTeMsl. I'1a3 u 3peHue.
Ontuyeckass cuctema riaza. CeryaTka. 3pUTEIbHOE BOCIHPHUATHE. YXO M CIyX.
Crpoenue n ¢GyHKIMM opraHa ciayxa. MexaHu3M paboThl CIyXOBOI'O aHaJM3aTopa.
OpraHbl paBHOBECHs, MBIIIEYHOIO YYBCTBA, OCS3aHMsA, OOOHSIHMS M BKYyca.
B3anmoelicTBre CEHCOPHBIX CUCTEM OpraHu3Ma

Ilcuxuka wu moBemeHue 4yenoBeka. [loTpeOHOCTH W MOTUBBI  MOBEJICHUS.
Pednexropnass teopus mnoBeneHus. Bricmias HepBHas JeSTENbHOCTh 4YEJIOBEKa.
MexanusMm 00pa3oBaHHs YCIOBHBIX pediekcoB. Topmoxkenue. JmHaAMUYECKU
crepeotunl. Posib TOpMOHOB B noBeaeHUH. [lepBasg U BTOpasi CUTHaJbHBIE CHCTEMBI.
Peur u mpmuienue. [lamsaTe u BHUMaHue. DMoruu. MHAMBUyabHBIE 0COOEHHOCTH
JUYHOCTH: CIIOCOOHOCTH, TEMIEPAMEHT, XapakTep, OJapEHHOCTh. TWIBI BBICHICH
HEPBHOU JEATEILHOCTH U TeMIlepamenTa. OCoOEHHOCTH IICUXHUKH YelloBeKa. | nruena
¢u3nveckoro u yMcTBeHHOro Tpyaa. CoH u ero 3HaueHHe




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

* buosorus: 7-4 knacc: yriayOJaeHHBIN YPOBEHB: yUeOHUK; |1-e n3manue
Cymaroxun C. B., I'pomosa H. I1., bensikoa I'. A. u 1ip.; oa peaakuuei
Cymaroxuna C.B. AknuonepHoe obmectBo «M3naTensctBo «IIpocBemienne»
* buonorus: 8- kinacc: yriay0OJieHHBIM YPOBEHb: YU4EOHUK: B 2 HacTsax; 1-¢
uzaanue Y. 1: Cymaroxun C. B., I'pomosa H. I1., bessikoa I'. A. u ap.; oz
penakuuen Cymaroxuna C.B.; Y. 2: Cymaroxun C. B., I'pomosa H. I1.,
3axapoBa H.FO.u ap.; nox penakuueit. Cymaroxuna C.B AknpoHepHoe
obmectBo «M3narensctBo «IIpocBenienmey

* buonorwust: 9-i knmacc: yriayOaeHHBIN YPOBEHB: yUeOHUK: B 2 4acTsX; 1-¢
m3nanue Cymaroxus C. B., I'pomosa H. I1., Ceprees N.1O. u ap.; nox
penakiueit Cymatoxuna C.B. AxkunonepHoe o6miectBo «M31aTenscTBO
«IIpocBenieHue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS
e HMHpopMalmoOHHO-METOIUYECKOE MUCHMO 00 0COOEHHOCTSAX MPENOJaBAHUS
yueOHoro npeamera «buosorus» B 2025/2026 yueGHOM TOAY
https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
e  JlocTiKeHHE METaIIPEIMETHBIX PE3yJIbTaTOB B paMKaxX U3yUCHUS
MPEMETOB €CTECTBEHHO-HAyYHOTO 0J10Ka (OCHOBHOE 00111ee 00pa30BaHMUE)
: METOJIMYECKUE peKoMeHaammu estestvenno-nauchnyj-blok 01.pdf
e buosnorus (yrnyOnenHsiil ypoBeHns): Peanuzanus tpedoannii ®I'OC
CpeaHero o0Iero 0opa3oBaHus : METOAMYECKOE ITOCOOHE IS YIUTEIIS.
mp_biologiya format-docx_ 26082023 na-sajt.pdf

® (Cucrema OLCHKU JOCTHKEHUN INIAHUPYEMBIX MPEIMETHBIX PE3YIbTaTOB
ocBoeHHs yueOHoro npeamera «buonorus» (5—9 kmaccel, 6a30BbIi
YPOBEHB): METOANYECKUE pekoMeHaamuu. https://edsoo.ru/wp-
content/uploads/2023/10/metodicheskoe-posobie.-biologiya.pdf

e buosnorus (6a3oBb1il ypoBeHs). Peanuzanus @I'OC ocHOBHOro 00111€ro
o0Opa30BaHMs: METOAMUYECKOE MOCOOUe ISt yUUTEIS.
https://clck.ru/3SNSBnV

e Jliis METOJUYECKOTO COMPOBOKICHUS MPOPHIbHBIX TEXHOJIOTHYECKUX

Y €CTECTBEHHO-HAYYHBIX KJIaCCOB MOCKOBCKUI (PM3HKO-TEXHUYECKHUMA

uHctutyT (MOTH) pazpadotan npoekT «Hayka B pernoHbD»

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-
v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

e MeToauueckrue peKOMEHAAIMH M0 CO3JJaHUIO KJIACCOB TEXHOJIOTUYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(UIIeH 1 KJIaCCOB ¢ YTIIyOJICHHBIM U3yYECHUEM
MaTeMaTuKH, GU3UKHU, XUMUH, OUOJIOTUH B 00I1€00pa30BaTEIbHBIX
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OpraHM3aIysIX ¢ UCTOIb30BaHUEM HH(PPACTPYKTYPhI, CO3JaHHON B paMKax
HaIMoHaIbHOTO MpoekTa «ObpazoBanuey (KBanropuymsl, [T-ky6s1, Touku
pocra u zip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

Meronnueckue pekoMeHauun. Opranuzanus Bzaumoaencteus “Illkomna —
By3 — npeanpustue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

KonrtekcTHbie 3a1aun. 3aianus Kk yueoOHoMmy Kypcey «buonorus» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya_2024.pdf

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
e bubmmnoreka I{OK https://m.edsoo.ru/7f413368
e CBEPOBPA3OBAHUHE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
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