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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXKeHu «Crtparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs CPECTBAMU YYEOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed W MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PALIMOHAIBLHOTO HAYYHOTO MBIIICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHHA B JKUM3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XHUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUH Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuHu BemecTB. CBeleHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIacCU(UKALIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan U (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3MUIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus jonoyiHAercs B Kypcax 10 m 11 xmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIHMBATh MH(OpPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dopmupoBaHrue y OOy4YarOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (haKTaMHM M TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4Jarommxcs NPHUHATHIE NPOrpaMMOM IO XUMHUHU MOAXOAbl K OIpPEAeSICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMALIHU, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa PAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPE/EeIICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUHW KAk  Ba)KHEHIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHUX MECTO B PUPOJIE, B IPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJIel U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UISl PA3JIMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi TPUOOPETEHUsl OMbITa JESTEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XHWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BaHUS, TIOTIOJHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpeaHero oOmero oOpa3oBaHUs Y4YEOHBIM MNpeaMeT
«Xumus», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJSIETCS OOSA3aTENbHBIM yUE€OHBIM
MPEIMETOM.

OO611ee yucao 4acoB, OTBEAEHHBIX ISl U3YUEHUs] XUMUHU, Ha 6a30BOM YPOBHE
cpeaHero oomiero odpazoBaHusi, cocTaBisieT 68 vaco: B 10 kiacce — 34 yaca (1
yac B Henelno), B 11 kimacce — 34 gaca (1 gac B Henerro).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaXHEHILINX MPEACTaBUTENCH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M HMX IPEBpallCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUIIEH U MPONUIIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllMU, OKHUCIECHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytamueH-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKHNE CBOWCTBA (peakUuu TUAPUPOBAHUS, FaJOre€HUPOBAHU, THIpaTallly,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmaes, cmpoenue,  Quauyeckue U  XUMUyeckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxknenue. CrocoObl nepepabOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HIIM TPOYKTOB PEAKIIUH).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPraHKu3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUIICHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kiacca KUCIOT, PEaKIMsl 3Tepu(pHKaluu), MOJIydeHne U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nemnono3bl.  du3nueckue U XUMHUYECKHME CBOWMCTBA Kpaxmana (THIPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, KAaYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKMCJICHHE STaHOJA
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MIPOBEJCHHUE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepkale OpraHndeckiue CoeTMHEHN.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHWH, [IBETHHIC PEaKIUU OCIKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanuys MeXIpeIMETHBIX CBSA3EH IPU U3YYEHUH OPraHWUYECKON XMMHH B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, KiIaccu(uKaius, MepruoJuIHOCTh, HAOIIO/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKUE BETUUYHUHBI U €JMHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHil 3IeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepnonnueckuit 3akoH u lleproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJJEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPTaHUYECKUX BEUIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHEHUS W MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIUX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciadblie nekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHHUE MOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAOJIoACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacu€étel 1O ypaBHEHMSM XMMHYECKHX pPEaKUU, B TOM YHUCIIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIIOB (TaJlor€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B [lepronnueckon cucreme XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHM, KaJIUM, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», O0OPa3l0B HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa MM OOBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OecrieyeHUH SKOJIOTUUYECKOM, PHEPreTUUeCKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BEIIECTB M MAaTE€pUATOB: Ba)XKHEUINHME CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO KCIONIb30BaHUS MPENAPaTOB OBITOBOM XUMHUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHUHA, SBJISIOMIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOCHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIIbCKOXO35MCTBEHHOE IPOM3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» HAa YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMH II€JI0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATENIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENbHBIX 3aj1a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHrs TpaBuil 0e30MacHOr0 OOpalleHHus C BellecTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSl TOCTEACTBUNA W HENPUATUS BPEIHBIX NpUBBIUEK (YIMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BaTENbCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE€ B PEIICHHH NPAKTUYECKUX 3adad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYIa U pe3yiabTaTaM TPYAOBOHU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTKEHUW XUMHH JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JCUCTBUN U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTUBOCTOSITh HJEOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpOBaHUN PANMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IICJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AUNU: B €€ TYMAaHHCTUYECKOM HAIIPABJICHHOCTH W BaXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIIEUEHUU YCIIOBUM
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHATN3a U OOBSCHEHHUS SBICHHUA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTAM TpyJAa B pazuyHbIX chepax nmpodeccrHoHaIbHOMI
JEATEIIbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIe TOHSATHS, OTPakKaIOUUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MIpoIIecC, CUCTeMa, HAYYHBIA (aKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIUN O0y4arOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIE IPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (popMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEeIIbBHOCTH, TMPOSBIISITh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPABOYHBIC TOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW [JIs1 BBIMOJHEHHS YYEOHBIX 3aaau
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOJIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTENHFHO BBITIOJHEHUS MPENIOKEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro MpoeKTa U (pOopMyIHpOBaTH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTh, OMpefensss e€ Iend W 3a7add, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTH, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJISIpHas
mMacca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukain, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, M a30TCOJAEpX AIIUE COCAMHEHUS, MOHOMEp, IMOJHMMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHITHUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH yCTaHAaBIMBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoir Homenknarype (IUPAC), a takxke NpUBOAUTH TpUBHUAIbHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, ATUJICH, MPOIWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIHil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJACTh CHCTEMOW 3HAHHM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWM, I[BETHHIE PEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YJIhTaTOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IICIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJM XHUMHUM B TIO3HAHWUW SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE IMOHMMAHHUS NPUYMHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OpMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTepHbIE MPU3HAKH MOHSITHMA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHHUU MCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
coCTaBlI€HUsI (OpMyJ BEUIECTB M  YPAaBHEHHMM XUMHUYECKUX  pEaKLuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c()OPMUPOBAHHOCTh YMEHUI ONPEJENSATh BAJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX pacTBOPax HEOPTraHMYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUM
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'E€HETHYECKOM CBSI3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEHW OKMCIEHHUS 3JEMEHTOB, 00paTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUHU UAYT O KOHIIA,



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PACKphIBaTh  CYHIIHOCTh  OKHCJIHMTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlIHero BozaeiicTBus (npuHuun Jle [latense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKlUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W J1TaOOpaTOPHBIM OOOpPYJOBaHMEM, a TaKKe MpaBWIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIEHUE CpEeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 10
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakUuii U (OpMyIUpOBaTh BBIBOJbI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IIEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHOCOOBI YMEHBIICHHS U
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBHUIAIIUMX OOYYaIOUIUXCS: YMEHHE WCIIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No HaumenoBanue KoanuecTBo OcHOBHBIC BUJIBI ACATCILHOCTH
/I pa3zesioB ¥ TEM 4acoB [IporpammuoOe conepkanue 00yJaromuxcs
y4eOHOTr o IpeameTa

Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH

1.1 | [Ipeamer 3 [IpenmMeT opraHn4eCcKON XUMUU: PackppIBaTh CMBICI N3y4aeMBbIX
OpraHU4eCKON XUMHH. €€ BO3HUKHOBEHHE, PA3BUTHE MOHATUM (BBISBIIATH UX XapaKTEPHBIC
Teopus cTpoeHust Y 3HaYEHUE B MOJYyYEHUU HOBBIX MIPU3HAKH ), YCTAHABIUBATH UX
OpraHUYECKUX BEILIECTB U MATEPUAJIOB. B3aMMOCBS3b.
COEIMHEHUI Teopust CTpOCHHS OPraHUIECKUX [IpuMEHATh MOJIOKEHUS TEOPUU

A.M. bytneposa

coenuHenu A.M. bytneposa,

€€ OCHOBHBIE MMOJIOKECHUS.
CtpykTypHBIE POPMYJIIBI OPTraHUUECKUX
BemecTB. ['oMonorus, nuzomepus.
XUMHUYECKAs CBSI3b B OPraHUYECKUX
COEMHEHUSX: KPATHBIE CBSI3H,

G- U TT-CBA3H.

[IpencraBnenue o KiaccupuKanum
OpPraHUYECKUX BEIIECTB.
Homenknarypa oprannaeckux
COCIMHEHUN (CUCTeMaTHYeCKas)

Y TPUBHUAJIbHBIC HA3BAHUS BAKHEUIIINX
MIPEJICTABUTEINIEN KJIACCOB OPTaHUYECKUX
BEILECTB.

CTPOEHUS OPraHNYECKUX BEUIECTB
A. M. bytnepoBa it 00bSICHEHUS
3aBUCUMOCTH CBOWCTB BEUIECTB OT UX
COCTaBa U CTPOEHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJIEHUSI MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpAIIeHHOH ) (OopMyIT OPraHUIECKUX
BELIECTB.

Onpenensats BUbI XUMUYECKOH CBSI3U
(oxuMHaApHBIE, KPATHBIE) B OPTaHUYECKUX
COEIMHEHUSX.

PackpbIBaTh poJib OpraHU4E€CKON XUMUU
B IPUPOJIE, XaPAKTEPU30BATh €€
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JKCrepUMeHTATbHbIE METOIbI
U3yYeHUs BellleCTB M UX NpeBpallleHuii:
e JleMOHCTpauu:

— O3HAKOMJIEHHE ¢ 00pa3amMu
OpraHMYeCKUX BEIECTB U MaTepUaIaMHU
Ha UX OCHOBE;

— OIIBITHI IO MPEBPAILICHUIO
OpPraHUYECKUX BEIIECTB MMPU HarPEBaHUU
(rutaBieHue, 0OyTrIMBaHUE U TOPEHUE).

e JlaGopaTopHbIEC ONBITHI:

— MOJIETTUPOBAHUE MOJIEKY
OpPraHUYECKUX BEILECTB

3HAYCHHE B KU3HU YEJIOBEKA,
WUTIOCTPUPOBATH CBA3H C APYTUMU
HayKaMH.

HabGnronaTe 1 onuceIBaTh
JIEMOHCTPAIIMOHHBIE OMBITHI; TPOBOAUTD
U OIKCHIBATh TAOOPATOPHBIE OIBITHI

U IIPAKTUYECKUE paOOThI

Hroro no pazgeny

Pasznen 2. YrieBoaopoasl

2.1 | IlpenenbHbIc AJIKaHBI: COCTaB U CTPOCHUE,
YIJIEBOJIOPOABI — TOMOJIOTUYECKUH psill. MeTaH 1 3TaH —
aJIKaHbI MPOCTEUIINE MPEICTABUTEIH AJIKAHOB:

COCTaB, XUMHUUYECKOE CTPOCHHUE,
dbuznyecKre 1 XUMUYECKHE CBOMCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUS ),
HaxO0XJICHUE B IIPUPOJIC, TOTYyUCHHE
U TIPUMEHEHHE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOEHUE,
YTIIEBOJOPO/IbL: TOMOJIOTUYECKHM P DTUIICH —

aJIKCHBI, aJIKAJIUCHBI,
aJIKUHBI

MPOCTEUIINH NPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3NYecKue 1 XUMUIECKHE CBOMCTBA

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHSTUH (BBISIBIISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE TTOHSATHS

MIPHU ONTMCAHUU COCTaBa, CTPOCHUS

Y TIPEBPAIICHUA OPTaHUYECKUX
COCIUHCHU.

Hcrmonp30BaTh XUMUYECKYIO CHMBOJIHKY
JUISI COCTABIICHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BepHYTOM,
COKpAIIeHHOM ) (hOPMYJT OpTaHUUYECKUX
BEILIECTB.
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(peakuuu ruAPUPOBAHUS,
rajioreHUpPOBaHMS, TUIPATALIUH,
OKHCIICHUS ¥ TIOJIUMEPU3ALIUH )
HaX0JICHUE B IPUPOJIE, MOTyYCHUE
U TIPUMEHEHHUE.

Anxaauensl: OyranueH-1,3

1 MeTWIOyTagaueH- 1,3, xuMuueckoe
CTPOEHHUE, pEaKIUs MOJIMMEpPU3aLINH,
IIpUMEHEHHUE (JIJI1 CHHTE3a
MIPUPOHOTO U CUHTETUYECKOTO
KaydyKa U PE3UHBI).

ANKHWHEBI: COCTaB ¥ 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUI PS/I.
AIETUJIEH — POCTEUIITNI
MPEJCTAaBUTEINb AJIKUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3NYECKUE
U XMMUYECKHE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaIiy TOPEHUs), HAXOXKICHUE
B IIPUPO/IC, TTOJTYUYEHUE U TPUMEHEHUE

2.3

ApomaTtuyeckue
YTIIEBOIOPOABI

ApeHbl: 6€H30J1 ¥ TOJTYyOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJICKYII,
(br3MYeCcKue 1 XUMUYECKHUE CBOMCTBA
(peaxkuuu rajJjoreHUpOBaHUS

¥ HUTPOBAHMSI ), TIOJTy4YCHUE

U npuMeHeHne. Biusaue 6enzoina

VYcraHaBiauBaTh NPUHAIICKHOCTD
BEIIIECTB K OIMPEEICHHOMY KJIacCy
YTJIEBOJIOPOIOB MO COCTABY

U CTPOCHUIO, Ha3bIBATh MX

10 CUCTEMATUYECKO HOMEHKIIATYPE;
MIPUBOJIUTH TPUBUAILHBIC HA3BAHUS
OT/ICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPOIOB.

OrnpenensaTh BUIbI XUMUYECKOU CBS3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepHU30BaTh 3aBUCHMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHHE,
npUMEHEHUe, PU3NIECKHe

1 XUMHUYECKHUE CBOMCTBA, BaKHEHIIINE
CIIOCOOBI MTOTYYCHUS TUITHIHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
yIIeBOAOPOAOB (MeTaHa, ITaHa,
ATUJICHA, alleTuiIeHa, Oyranuena -1,3,
OeH3071a, TOJIyoJ1a).

BBIABISATS TEHETHYECKYIO CBSI3b MEXKTY
YTIIEBOJOPOIAMH | TIOJTBEPKIATH €€
HaJIM4KUE YPaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKHIX
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Ha OpraHu3M desioBeka. [ enernueckas
CBSI3b YIJIEBOJOPOJIOB

2.4

[Tpupoiabie
VCTOYHHUKHU
YIJIEBOAOPOIOB U UX
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbie HEPTAHbBIE
ra3el. HeTh 1 ee npoucxoxaeHue.
Croco6b1 epepaboTKu HEDTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Karanutuyeckuid). [TpoayKTel
nepepaboTKU HEPTHU, UX TPUMEHEHUE
B IIPOMBILICHHOCTHU U B OBITY.
KameHHBI yroyib 1 IPOIYyKTHI €T0
nepepadoTKH.

JKCIePUMEHTATbHbIE METOABI
N3y4eHHs BellecTB

U UX NPeBpallleHui:

e J[emoHCTpaIuu:

— komiekiuu «HedpTh» u «YTomby;
BUsieopparMeHT « Bynkanuzanuus
PE3UHBDY.

e JlaGopaTOpHBIE OTIBITHI:
KaueCTBEHHOE ONPEIEICHUE YIIIepoaa
Y BOJIOPOJIa B OPraHUYECKUX
BEIIECTBAX;

O3HaKOMJIEHUE C o0pa3LaMu
IJ1aCTMAcCC, Kay4yKOB U PE3UHBI;
MOJEJINPOBAHUE MOJIEKYJT
YTJIEBOAOPOIOB U
rajloreHONPON3BOAHbIX.

peakinii C UICIIOJIb30BaHUEM
CTPYKTYPHBIX (DOPMYIL.
XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOIOPOAHOTO CHIPBS (HEPTD,
MPUPOJIHBIN ra3, yroib), ClIOCOOBI X
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcronbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
Ha0JII0/IEHUE U OITMCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI
U TIPaKTUYECKHE PabOTBhI).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
MOCYJIbl U 000PYIOBAHHUS, & TAKIKE
MpaBuUiaM OOpaIieHus ¢ BeIeCTBAMU
B COOTBETCTBUH C UHCTPYKIUSIMHU
BBITIOJIHEHUS JTAOOPATOPHBIX OIBITOB
Y MPAKTUYECKUX padOT MO MOJIYYEHHUIO
Y U3YYEHUIO OPTaHUYECKUX BELIECTB.
[IpencraBasTh pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUM COOTBETCTBYIOLIMX PEAKLINI
U JIeJIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOAUTH BBIUMCIIEHUS

JUTSL OIIpeIeNICHUsI MOJIEKYJIIPHOM
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e [IpakTuyeckue pabOTHI:

Ne 1. TlonyuyeHue 3TUIEHA U U3YUYEHUE
€ro CBOMCTB.

e PacueTHEbIE 3aa4H:

ONpeAECICHUE MOJIEKYJIIPHOU
(hopMyJIBl OPraHUYECKOTO BEIIECTBA
IT0 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX DJIEMECHTOB;

pacyeThl 0 YPaBHEHUIO XUMHUECKON
peaKiuu

(opMyJIbl OPraHUYECKOTO BEILIECTBA,
10 YPaBHEHUIO XUMUYECKON PEaKIINH.
CaMOCTOATENBHO ITAHUPOBATH

Y OCYILIECTBJISATH CBOIO IIO3HABATEIIbHYIO
NESITENIbHOCTD; MPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
JeSITETTbHOCTH

Htoro no pazuerny 13

Paznen 3. Kucjopojacoaep:kauiue opraHudecKue coeTHHEHHsI

3.1 | Criupthl. Denon 3

IIpenenbHBIE OTHOATOMHBIEC CITUPTHI:
METaHOJI ¥ ATAHOJ, XUMHUYECKOE
CTpOCHHE, PU3NIECKHE K XUMUYSCKUE
CBOMCTBA (pEAKLIMH C aKTUBHBIMHU
MeTajlaMH, TaJJOT€HOBOIOPOIaMU,
ropeHue), npumeHenue. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa U ATaHOJIa Ha OPTaHU3M
YyeJIOBEKa.

MHOroaToOMHbIE CHUPTHI: ATUICHTJIUKOJIb
U TJIMIIEPUH, XUMUYECKOE CTPOCHHUE,
dbu3nyecKre 1 XMMUYECKUE CBONCTBA
(B3auMoOIeMCTBHE CO MICTOYHBIMU
MeTajlaM1, KaueCTBEHHas peaKiius
Ha MHOTOATOMHBIE CITUPTHI).

PackppIBaTh CMBICI HU3y4aeMbIX
HNOHSTUMN (BBISBIISTH UX XapaKTEPHbIE
NPU3HAKH), YCTAaHABJIMBATH UX
B3aMMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOILIME MOHSTHUS

IIPU ONTMCAHUH COCTaBa, CTPOCHUS

Y TIPEBpAIICHUN OPTaHMYECKUX
COCIUHCHUM.

Hcnonb30BaTh XUMHUYECKYIO CHMBOJIUKY
JUTSL COCTABJICHUSI MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOM,
COKpaIlleHHOM ) (hOpMYJT OpraHUYECKUX
BEIIIECTB.

YcraHaBauBaTh NPUHAIEKHOCTh
BEIIECTB K OMPEACIEHHOMY KJIacCy

30



PU3HO0JIOrNYECKOE IEVCTBUE

Ha OpraHusMm yesnoseka. [ [pumenenune
TIALEPUHA U STUJICHTJIMKOJIS.
®enoi. CTpoeHHE MOJIEKYJIBI,
(U3MYeCcKue 1 XUMUYECKHE CBOIMCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
($hU3M0I0TNYECKOe IEUCTBUE

Ha OpraHu3M 4desioBeka. [Ipumenenue
dbeHomna

3.2

AJbIernael.
KapOoHOBBIE KUCTIOTHI.
CrnosxHble 3pupbl

Anpaerunsl: GopMalibIerua

Y alleTaJIbJAET U], XAMUYECKOE
CTpoeHue, PU3NYECKUE U XUMUUYECKUE
CBOMCTBA (peaKUU OKUCIICHUS

Y BOCCTAHOBJICHUS, KAUECTBEHHbIE
peakium), NoJiy4yeHue

Y IPUMEHEHHE.

OIHOOCHOBHBIE MPEEIIbHbBIC
KapOOHOBBIE KUCIIOTHI: YKCYyCHasI
KHCJIOTa, XUMUYECKOE CTPOEHUE,
buznyecKkre 1 XUMHUYECKHE CBOMCTBA
(oO1re cBOMCTBA KUCJIOT, PEAKIIHS
TEpUPUKALINN), TOTyUCHHE

U npuMeHenue. CTeapuHoBas

Y OJICMHOBAs KUCJIOTHI KaK
MPEACTABUTENHN BBICILIUX KAPOOHOBBIX
KHCJIOT.

Mpbl1a Kak COM BBICIIUX KapOOHOBBIX

10 COCTaBY U CTPOEHHUIO, HA3bIBATh UX
0 CHCTEMAaTHYE€CKO HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJIEJbHBIX MIPEICTABUTENICH
KHUCJIOPOJICOJICPKAIINX COCTUHEHHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GUu3ndecKue

Y XUMHYECKHE CBOMCTBA, BaKHEUIIIHE
CIIOCOOBI MOTYYEHUSI TUTTUYHBIX
MPEACTABUTENIEH pa3IMYHBIX KJIACCOB
KHCJIOPOACOIEPKAIINUX COCTUHEHNN
(MeTaHoOJIa, PTAHOJIA, TJIMIIEPUHA,
denouna, hopmanbaeruma,
aneTanbAerua, yKCyCHON KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmasa,
LEJUTI0JIO3b] ); BBISIBISTH T€HETUYECKYIO
CBSI3b MEK]1y HUMU U MOJTBEPKIATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKLNI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (hOpPMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOEHHUE U TPUMEHEHUE KUPOB,
XapaKTepU30BaTh UX 3HAUCHHE

JUIS1 dKUBHEJEATEIIbHOCTH OPTraHU3MOB.
Oco3HaBaTh ONACHOCTb BO3JEHCTBUSA
Ha YKUBBIC OPTAaHU3MBbI OITPEACICHHBIX
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KHCJIOT, UX MOIOLIEE IEHCTBUE.
CrnosxHble 3(hUpbI KaK TPOU3BOIHbBIE
KapOOHOBBIX KUCJOT.

['uaponu3 caoXHBIX 3PUPOB.

Kupsbl Kak IpoU3BOAHBIE TITULEPHHA
Y BBICIINX KAPOOHOBBIX KUCJIOT.
['maponus xKupos

3.3

YrneBosl

VYreBoibl: cocTaB, Kiaccudukaius
yTI€BOJ0B (MOHO-, /TU-

U nonucaxapusl). ['moko3a —
MIPOCTEUIIIMN MOHOCAXapua:
O0COOEHHOCTH CTPOEHUS MOJIEKYJIbI,
dbuznyecKre 1 XUMHUYECKHUE CBOMCTBA
TJTFOKO3BI (B3aMMOICHCTBIE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepedpa(l), BoccTaHoBiIeHUE, OPOKEHUE
TJIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MPUMEHEHHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEIESITEIbHOCTH OpraHu3Ma
yenoseka. dorocunTes. Opykrosa kak
M30MEp TITIOKO3HBI.

Caxapo3za — mpeICTaBUTEIIb
JIMCaXapua0B, TUAPOIU3 Caxapo3bl,
Hax0XJICHUE B IPUPOJIC U IPUMEHECHHE.
Kpaxmait u 1ieuirono3a Kkak IpupoHbIe
MOJIMMEPBI: CTPOEHUE Kpaxmalia

OpraHUYECKUX BEIIECTB, MOSCHATh
Ha MpUMeEpax CoCOObl YMEHBIIICHHS

Y IIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBHSI HA OPTraHM3M YEJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI
U TIPaKTUYECKUE pabOThI).

CnenoBaTh npaBuiiaM 6€30macHON
paboThI B J1abopaTopuu

IIPU UCTOJIB30BAHUY XUMHUYECKON
NoCyZbl U 000pPYIOBaHUS, a TAK¥Ke
MpaBuiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C MHCTPYKLMSIMHU
BBITIOJIHEHHUSI JTAOOPATOPHBIX OIBITOB

U MPAKTUYECKUX padOT MO MOJIYYEHHUIO
Y U3YYEHUIO OPTaHUYECKUX BEUIECTB.
[IpencraBiATs pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOLIMX PEAKLINI
Y JIeJ1aTh BBIBOJbI HA UX OCHOBE.
[IpoBOINTH BBIUKCIECHHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(bopMyIIbl OPraHUYEeCcKOro BEIIECTBA,
10 YPaBHEHUIO XUMHUYECKON PEAKIUH.
CamMoCTOSTENBHO MIIAHUPOBATH
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U [eJUTI0N03bI, (PU3HUECKUe

Y XMMHUYECKUE CBOMCTBA KpaxMalia
(rumponu3, KaueCTBEHHAS peaKIus
C HOJIOM).

JKCNePUMEHTATIbHbIE METObI

NU3YICHUSA BEIIECTB N UX npeBpameHnifl

e JlaGopaTopHbIE ONBITHI:

— TOpPEHUE CIIUPTOB;
B3aUMO/ICVCTBUE TTULEPUHA C
ruapokcugom meau(Il);
KaueCTBEHHbIC PEAKIINU aJIbICTHU]IOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
okcuja cepedpa v TUAPOKCUIIOM
meau(Il));

— B3aUMOJEHCTBHE KpaxMalia ¢ HOJIOM.
e [IpakTrueckue paboThI:

Ne 2. CBoiicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e PacueTHrle 3agaun:

ONPENEICHUE MOJIEKYJIIPHOU
(hopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX PJIEMEHTOB U 110 Macce
(0o0BeMy) IPOIYKTOB CrOpaHuUs;
pacyeThl 10 YPaBHEHUIO XUMHYECKON
peaxiu

Y OCYLIECTBIISATH CBOIO I03HABATEIIBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
JeSATEIbHOCTH

Hroro no pazgeny

13
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Pa3znen 4. AzoTcoaep:kaiine OpraHndecKue CoeTuHEHUsI

4.1 | AMUHBEL
AMWHOKHUCIIOTHI.
benxn

3

AMUHBI: METUJIAMUH — MPOCTEUIITN I
MPEICTaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, PU3NUECKIEC

U XMMUYECKUE CBOMCTBA (pEeaKIuu

C KUCJIOTaMU U TOPEHHUSI ), HAXOXKICHUE

B NpUPOAE. AMUHOKHUCIIOTHI KaK
aM(oTepHbIE OPraHUYECKUE COCTUHEHUS.
Pu3NYeCKUe U XUMHYECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUIINHA).
buonornueckoe 3Ha4eHNE AMUHOKHCIIOT.
CHHTE3 NEeNTHIOB.

benku kak npupoaHbIE MOTUMEPHI.
[lepBuuHasi, BTOpU4HAs U TPETUUHAS
CTPYKTypa OeIKOB. XUMHUYECKHE
CBOMCTBa OEJIKOB: THIPOJIN3,
JIeHaTypalus, Ka4eCTBEHHbIE PEaKIINU
Ha OeJKH.

JKCNePUMEHTAIbHbIE METOAbI
U3y4YeHUs BelleCTB M X NMpeBPaIleHHi:
e JlemoHCTpaIuu:

— JIeHaTypaivsi 0€JIKOB MpU HArPEBaHUH;
— IIBETHBIC pEaKIIH OCIIKOB

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBS3b, UCIIOJIH30BATh
COOTBETCTBYIOIINE TTOHSATHUS

IIPU OMMCAHUM COCTaBa, CTPOCHMUS

Y TIPEBpAICHUN OPraHuYECKUX
COCJIMHEHU.

Hcnonb30BaTh XMMUYECKYIO CHMBOJIUKY
JUUIS. COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOM,
COKpaIieHHO) (hopMyJT OPraHUIECKUX
BEIIICCTB.

OnpenensiTe MPUHAIJICKHOCTD BEIECTB
K OIpeJeTICHHOMY KJIACcCy IO COCTaBy
Y CTPOCHMIO, HA3bIBATh UX

M0 CUCTEMAaTUYECKO HOMEHKJIIATYPE;
MPUBOJIUTH TPUBHUATBHBIC HA3BAHUS
OTAEIBHBIX MTPEICTABUTEIICH.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CIIOCOOBI MOTYYEHUST THTTUIHBIX
MpEeICTAaBUTEINICH a30TCOAepKAIIUX
COeIMHEHUH (METUJIaMUHA, TJIUIMHA,
OCIIKOB).
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OmnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOWCTBA OCITKOB; OSICHSATH
Ha IIpUMepax 3HaYeHHe OeIKOB

JUTSL OpTaHU3Ma YeJIOBEKa.

M cnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HAOJI01aTh

¥ OTTMCHIBATH JIEMOHCTPAIIHOHHBIN
IKCIIEPHMEHT.

CamMOCTOSTENbHO IJIAHUPOBATH U
OCYIIECTBIISATH CBOO TIO3HABATEIBHYIO
NeSITETbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B TPYIIOBON y4eOHOA
JeSITEIIbHOCTH

Hror

0 TI0 pazzeiy

3

Pa3nean. 5. BeicokoMouiekyJisipHbIe COeIMHEHUS

5.1

[TmacTmaccsl.
Kayuyku. Bosokna

2

OCHOBHBIC TTOHATUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COCAUHECHUI:
MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTETICHb MOJUMEPHU3AIUN, CPEIHSISA
MoJeKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BRICOKOMOJICKYJISIPHBIX
COCJIMHECHUH — MMOJIMMEpU3AIUS U
TTOJTMKOH/ICHCAITHSI.

ITmacTmacchl (MMOIUATHIICH,
MTOJIUTIPONTUJICH, TOJTUBUHUIIXJIOPHI,
nonuctupoit). HatypanbHsiii

Y CUHTETUYECKHUE KayqyKu

BnaneTs n3zydaeMbIMH XUMHYECKHUMHU
MOHATHUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX TIOHATUN U IPUMEHATH 3TH
TIOHSATHS TIPH ONMCAHUU COCTaBa

Y CTPOCHMUSI BEICOKOMOJIEKYIISIPHBIX
OpraHUYeCKHUX BEIIECTB,

JUIS1 OOBSICHCHHS OTACIBHBIX (PaKTOB

U SIBJICHUM.

Hcronp30BaTh XUMUYECKYIO CHMBOJIHKY
JUTSL COCTABJICHUS CTPYKTYPHBIX (popMyIT
BEILIECTB U YPABHEHUM pEaKLUi
MOJIMMEPHU3AIUU U TTOJIMKOHIEHCAIINH.

35



(6yTamreHOBBIN, XJIOPOIIPEHOBHIN

Y U30IPEHOBBIN). BonokHa:
HaTypaJbHbIE (XJIOMOK, IIEPCTh, LIETK),
HCKYCCTBEHHBIE (all€TaTHOE BOJIOKHO,
BHCKO03a), CHHTETHYECKHE (KarpoH

Y JIaBCaH).

JKCrepUMeHTATIbHbIE MeTO/IbI
U3Yy4YeHMs BellleCTB U UX NMpeBpalleHuii:
e J[emoHCTpaIuu:

— O3HaKOMJIEHHE ¢ oOpa3LaMu
NPUPOIHBIX U HICKYCCTBEHHBIX BOJIOKOH,
IJ1acTMacc, KayuyKoB

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJIee pacIpOCTPaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHHE

B Pa3IUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYIHBIC
METO/IbI O3HAHUS — HAOII0AaTh

Y OITUCHIBAThH JIEMOHCTPALIMOHHBIH
AKCIIEPUMEHT

Hroro no pazaeny 2
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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11 KJIACC

No
T\

HaumeHnoBanue
pa3aeaoB U TEM
y4eOHOro rpeamMera

KomnnuectBo
4acoB

[IporpammHoe conepkanue

OCHOBHBIE BUIBI AEITEILHOCTH
oOy4Jaronuxcs

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

11

CtpoeHue aTOMOB.
[Tepunoanueckuii
3aKOH U
[Tepuoanueckas
CHUCTEMa XUMUYECKUX
AJIIEMEHTOB

J.1. MenpeneeBa

3

Xumuyeckuii aneMent. AtoMm. Coctas
aToMa, U30TOMbI. DIIEKTPOHHAS
0001104Ka. DHEPreTUYECKHUE YPOBHH,
MOJypOBHU. ATOMHBIEC OpOUTAIH,

S-, p-, d-, f-amemenThr. OcoOEHHOCTH
pacrpeesieHUs 3JIEKTPOHOB

110 OpOUTAJISIM B aTOMax MaJIbIX

U OOJIBIINX MEPUOIOB. DIECKTPOHHAS
KOH(UTypalus aTOMOB.
[lepnoanueckuii 3aKOH

u [lepuonnueckas cucrema XUMHYECKUX
anemenToB JI. 1. Menneneena.

CBsI3b IEPUOINYECKOTO 3aKOHA

u [leproanueckor CUCTEMBI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOKHBIX BEUIECTB IO rpyImnam

Y TIepro/iaM. 3HauY€HUE MePUOINYECKOTO
3aKOHA U CUCTEMbl XUMUYECKUX

PackpbiBaTh CMBICI U3y4aeMBbIX
MIOHATHUM (BBISBIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aMOCBSI3b.

PackpbIBaTh CMBICT IEPUOAUUECKOTO
3akoHa /1. . MenneneeBa

Y IEMOHCTPUPOBATH €TI0
CUCTEMAaTU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu30BaTh JJICKTPOHHOE
CTPOCHHE AaTOMOB XUMHUYECKUX
aeMeHTOB 1-4 nepruoaoB, UCMOJB3YS
HOHSTHSA S-, P-, d-3JIEKTPOHHBIE
opOuTaNH, YHEPTETUICCKHE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEPHUOJIaM U TPyIIam
ITeprnognyeckoi CUCTEMBI

. . Menneneera
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anemeHToB JI.1. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHUsI BELIeCTB U UX NpeBpallleHuii:
e JleMOHCTpaIuu:

Buasr Tabmun «llepuognyeckas

cucTeMa XMMHUYECKHUX 3JIEMEHTOB

J.1. MenneneeBa»

1.2

CtpoeHue BellecTna.
Mmuoroo6pasue
BEIIICCTB

CrpoeHue BeliecTBa. XUMHAYECKas CBA3b.
Buibl (koBasieHTHas HENOJIIpHAs

U MOJIsIpHAasi, MOHHAs, METAJTMYecKast)

U MEXaHU3MbI 00pPa30BaHUsI XUMUYECKOU
CBs3U (OOMEHHBII U JIOHOPHO-
aKIenTopHbiii). BomopoaHast CBA3b.
BanenTtHOCTS.
DIIEeKTPOOTpUIIATeNIbHOCTh. CTETIeHb
okucyienusi. KaTMOHbBI U aHUOHBI.
BemectBa MosieKyIspHOTO

Y HEMOJICKYJISIPHOTO CTPOCHHUS.

3aKOH MOCTOSTHCTBA COCTaBa BELIECTBA.
Tumbl KpUCTAINTMYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnsie pactBopbl. KonnyecTBeHHBIE
XapaKTepUCTUKU PACTBOPOB (MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE).
Knaccudukanust HeOpraHmueckux

PackpbIBaTh CMBIC]T M3y4aeMbIX
MOHATUH (BBIICTIATHh UX XapaKTePHbBIC
MIPU3HAKK) U IPUMEHSTh 3TH TTOHATHS
IIpY ONKMCAHUM COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 OOBSICHEHHS OT/ICILHBIX
(aKTOB U SIBICHHM.

OnpenensTe BUIBI XUMUYECKOH CBA3U
(KOBaJICHTHOM, UOHHOM,
METAJTTUYECKOM, BOJIOPOJTHON)

B COCIMHEHUSIX; TUM KPUCTALITNYECKOU
pEelIeTKN KOHKPETHOTO BEIECTRA.
OmnpenensiTe BAJIGHTHOCTh U CTETICHB
OKHCJICHHS XMMHYECKHUX DJIEMEHTOB

B COEJIMHEHUSAX PA3JIMYHOI0 COCTABA.
ITpoBOAUTH BEIYMCIICHUS

C CIIOJIb30BAaHUEM MOHITHS «MacCOBast
JIOJIsl BEIIECTBA B PacTBOPE».

Bianets n3ydyaeMbIMU XUMHYECKUMU
MOHATUSIMH.
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coenuHennii. Homenkiarypa
HEOPTraHMYECKUX BEILIECTB.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHUsI BELIeCTB U UX NpeBpallleHuii:
e JleMOHCTpaIuu:

— MOJIETU KPUCTAJUTMYECKUX PEIIETOK.

e PacueTrHbIe 3a1aun:

— pacyeThl C UCTOJIb30BAHUEM MOHATHUSA
«MaccoBas 10JIsl PACTBOPEHHOTO
BEILIECTBA»

1.3

XUMUYECKHE
peakuun

Xumnueckas peakuus. Knaccupukanus
XUMHAYECKUX PEAKIINI B HEOPTaHUYECKON
Y OPTaHUYECKON XUMUU. 3aKOH
COXPaHEHUS MacChl BELIECTB; 3aKOH
COXPAHEHUS U NPEBPALLECHUS SHEPTUU
IPU XUMHAYECKUX PEAKLIHSX.

CxopocTb peakiuu, €€ 3aBUCUMOCTD

OT pa3IMYHBIX (PaKTOPOB.

OO6patumblie peakiini. XUMHUYECKOEe
paBHOBecHe. PaKTOPBI, BIUSAIOLINAE

Ha COCTOSTHUE XMMHYECKOTO
PaBHOBECHSI.

[Tpunnun Jle [larense.
DIIEKTPOJIUTHYECKAS JUCCOLIUALIMS.
CusibHbIE U cl1a0ble 3JIEKTPOJIUTHI.
Cpenia BOIHBIX pacTBOPOB BELIECTB:
KHCJIas1, HEUTpasbHas, [ET0YHasl.

OOBICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOUN PEaKIIUU OT Pa3TUIHBIX
(hakTopoB.

Onpenensats XxapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS

B 3aBUCHMOCTH OT BHEIITHETO
BozjaeiicTBus (mpunuun Jle [latensbe).
CocTaBisiTh ypaBHEHUS pEeaKIUi
Pa3UYHBIX TUIOB; MOJHBIC

U COKpAIllCHHbIE YPABHEHUS PEeaKIUi
MOHHOTO OOMEHA, YYUTHIBAs yCIOBHUSI,
MIPU KOTOPBIX ATH PEAKITUU UAYT

JI0 KOHIIA.

Hcronp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS — TIPOBEICHHUE,
HaOJFOICHHUE U ONTUCAHNE XUMUYECKOTO
DKCIIEpUMEHTA (JIEMOHCTPAIMOHHBIC

1 1a00paTOPHBIC OTIBITHI, TPAKTUICCKUC
paboOThI): MO OMPEICIICHUIO CPEbI
BOJHBIX PAaCTBOPOB BEIIECTB, PEAKITUI
HOHHOTO O0OMEHA, BIMSHUIO Pa3TUIHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN TTOCYI0M 1 Tab0paTOpHBIM
000pyIOBaHUEM.

[IpencTaBusiTh pe3yabTaThI
XUMHUYECKOT0 dKCIIEpUMEHTa B popme
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Bonopoansiii mokasarens (PH) pactBopa.
Peakuuu nonnoro oomeHa

B OPraHUYECKOW U HEOPTaHUYECKON
XUMUHU.
OKHCIUTENHEHO-BOCCTAHOBUTEIIbHbBIC
peakmmu. [TousTe 006 neKTpoIN3e
pacmiaBoB U paCTBOPOB COJIEH.
[IprimeHeHue MEeKTPOoIIH3a.
JKCIePUMEHTAIbHbIEC METOAbI
HU3y4YeHHUs BELIeCTB M UX NpeBpPalleHuii:
e J[eMoHCTpauu:

— pa3JIoKEHUE NEPOKCHUAA BOJAOPOA

B [IPUCYTCTBHUM KaTaJIN3aTOPA.

e JlaGopaTOpHBIE OTIBITHI:

IIPOBEJICHUE PEAKIIUHA HOHHOTO

oOMeHa;

— ONpPENETICHHUE CPEIbl PACTBOPOB
BEIIIECTB C TOMOIIbIO YHUBEPCATBLHOTO
WHIUKATOPA.

e [IpakTuueckue pabOTHI:

Ne 1. Bniusiaue pa3nuasbix GakTopoB

Ha CKOPOCTb XMMHYECKOW pEAKIIUU.

e PacueTHble 3agaun:

— pacyeThl 10 YPAaBHEHUSIM XUMUUYECKUX
peakiuii, B TOM YUCJIC
TEPMOXUMHUYECKUE PACUETHI

3aIiCH ypaBHEHUN COOTBETCTBYIOIINX
peaKIuii 1 J1eaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAMTH BBIUMCIICHUS

10 YpaBHEHUSAM XUMUYCCKUX PEaKIIHH,
B TOM YHCJIC TEPMOXHUMHYECKUE
pacyeTsl

Hroro no pazgeny

13
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Pa3znen 2. Heopranudeckasi Xumus

2.1

MeTtauibl

6

Meramnsl. Ilonoxenne MeTaJuioB

B [leproanueckon cucreme XuMUYECKUX
AJIEMEHTOB.

Oco00EHHOCTH CTPOEHHMS AIEKTPOHHBIX
000J10YEK aTOMOB METAILJIOB.

OO6uue pusznueckre CBONCTBa
METaJJIOB.

[IpuMeHeHre MeTaIIOB B OBITY, TPUPOJIE
u TexHuke. CIiaBbl METAIIJIOB.
DJIEKTPOXUMHYECKUN P HAIPSKEHUN
MeTauioB. O61Ire crocoObl MOTyYeHUS
MeTaiioB. Kopposust MeTaios.
CriocoObl 3alUTHI OT KOPPO3HH.
OO6m1as xapakTepUCTUKA METaJIIOB
riaBHbIX noarpymi (IA-rpymnmna,
[TA-rpynmna) [lepuoanueckoil cucTemsl
XUMUYECKUX DJIEMEHTOB.

Amomunanii. AM¢oTepHble CBOWCTBa
OKCH/JIa U TUJPOKCUJIA ATFOMUHUS.
OO6m1as xapakTepUCTUKA METaJIJIOB
no6ouHbIx oarpyni (b-rpymnm)
[leproanyeckoi CHCTEMBI

XUMUYECKUX IJIEMEHTOB: ME/Ib,

LIUHK, XpOM, 3KEJe30.

Baxueimue coefuHEHUsT METAILIOB
(OKCHUBI, TUAPOKCUIBI, COJIN).

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBLIETATH UX XapaKTEpPHBIE
MPU3HAKHN) U IPUMEHATH 3TU NOHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEILECTB, JIJIs1 00bSICHEHUS OTAEIbHBIX
(aKTOB U SBJICHH.

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COCTMHEHUH C YYETOM
CTPOCHMS UX aTOMOB U IIOJIOKEHUS

B [lepuoanueckon cucreme
XUMHYECKUX 3JIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA METAIJIOB, UX
BOKHEUIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX
peaKkuui; MPUMEHEHUE METAIIIIOB

B Pa3MYHBIX 00JACTIX, a TAKKE
MCIIOJIb30BaHUE UX JUIS CO3aHUs
COBPEMEHHBIX MaTEpPUaIOB

Y TEXHOJIOTHM.

OnuceIBaTh CIOCOOBI 3aIUTH METAILJIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
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3KCHepI/IMeHTa.HI)HbIe METOAbI

H3YYCHHS BCIIECTB N UX npeBpameHuﬁ:

e JleMOHCTpaIuu:

— KoJUTeKIus «MeTasibl U CIUIaBb».

e JlaGopaTOpHBIE OTBITHI:
B3aUMOJICHCTBHUE THAPOKCHUIA
QITIOMUHUS C PAaCTBOPaMU KHUCIOT

U IIEJI0YCH;

KAUE€CTBEHHbIE PEAKIIUH HA KATHUOHBI
METaJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemienne skcriepuMeHTAIBHBIX
3aJ1a4 110 TeMe «MeTauibhy.

e PacueTrHrbIe 3amaun:

— pacyeTsl Macchl (00BEMa, KOJIMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILIECTB JIaHO B BUJIE PacTBOpa
C OIPEIEIICHHON MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTENBHBIX pEaKIui
MOCPEJICTBOM COCTAaBJICHUS
AIIEKTPOHHOTO 0ajaHca 3TUX PEaKIIHil.
IIpoBoauTH peakiumy,
MOATBEPKAAIOIINE XapAKTEPHbIE
CBOMCTBA U3y4aeMBbIX BELIECTB,
pacno3HaBaTh OMBITHBIM ITyTEM MOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcrons30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
Ha0JII0/ICHUE U OIIMCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE

1 1a00paTOPHBIE ONbBITHI, IPAKTUYECKUE
paboThI).

[IpencraBiATs pe3ynbTaThl
XUMHUUYECKOTO KCTIepUMEHTa B popme
3aMKiCH YPaBHEHHU COOTBETCTBYIOLIUX
peaklmii U JenaTh BBIBOJIbI HA UX
OCHOBE.

CrnenoBaTh npaBuUiiaM MOJIb30BaHUS
XUMHUYECKOU TTOCYI0M 1 JTab0paTOpHBIM
000pyIOBaHUEM.

[TpoBOAUTH BBIUMCIIEHUS

[0 YPAaBHEHUSM XUMUYECKUX PEAKIIHA.
CaMOCTOATENBHO IJTAHUPOBATH

U OCYIIECTBIISITh CBOIO MTO3HABATEIBHYIO
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JEATEIbHOCTh; IPUHUMATh AaKTUBHOE
y4acTHE B IPYNIOBOW y4eOHON
NEATEITbHOCTH

2.2

Hemeramisr

Hemeramnsl. I1onoxeHne HeMeTaioB

B [leproanueckon cucreme XUMUYECKUX
anemenToB /.M. MeHnzaeneeBa

1 0COOCHHOCTH CTPOCHHSI aTOMOB.
duznyeckrue CBOMCTBA HEMETAJIJIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpE

KHUcopoaa, cepsl, hochopa u yriepoaa).

XHUMHUYECKHUE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
Oxcupl HEMETAaJIJIOB.
Kucnoponconep:xaiye KucioThl.
Bonopoanbie coenuHeHust
HEMETAJJIOB.

JKCIepUMEHTAILHbIE METO/bI
U3yUYEeHHUS BellecTB

U MX NPeBPALLCHUN:

e JlemoHCTpauu:

— 00pa3Ibl HEMETaJIOB;
B3aUMOJICUCTBUE MEOU C a30THOM
KUCJIOTOW Pa3JIMYHON KOHIEHTPALIUH.
e JlaGopaTopHBbIE ONBITHI:

— Ka4eCTBEHHBIC PEAKIIMU Ha aHHOHBI
1 KaTHOH aMMOHHUS.

PackppiBaTh CMBICIT NU3y4aE€MbIX
MOHATUH (BBLIEIATH UX XapaKTEpPHBIE
MPU3HAKK) U IPUMEHSITh 3TU MOHATHS
IIPY OIIMCAHUH COCTaBa U CTPOCHHUS
BEILECTB, JIJIs1 00bSICHEHUS OTAEIbHBIX
(aKTOB U SBJICHH.

OOBCHATH 0011IE 32aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAJUIOB

U UX COEUHEHUN C y4ETOM CTPOCHUSA
UX aTOMOB U IOJIOKEHUS

B llepnoanueckou cucreme
XUMHUYECKUX 3JIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHYECKUE CBOKMCTBA HEMETAIIOB, UX
BOKHEUIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX
pEaAKLIUM.

XapakTepu30BaTh BIMSHUE HEMETAJIOB
U UX COEJMHEHUI Ha )KHUBbIE
OpraHu3MBbl; OUCHIBATh IPUMEHEHHE

B Pa3JIMYHBIX 00JIACTAX MPAKTHUECKON
JEATEIIbHOCTH YEJIOBEKA.
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e [IpakTHueckue padbOTHI:

Ne 3. Pemienue skcriepuMeHTaTbHBIX
3anad no teme «HemeTamas.

e Pacuernsie 3amaun:

— pacyeTsl Macchl BEILIECTBA

i 00beMa ra3oB MO U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce

WA 00BEMY OFHOTO M3 YUaCTBYIOIINX
B PEAKIINH BEIIECTB; PACYETHI MACCHI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKIMH, ECIIH OJHO

U3 BEIIECTB UMEET IPUMECH

2.3

CBs13b
HEOPraHUYECKUX
U OpPraHUYECKUX
BEIICCTB

Heoprannueckue u opraHu4eckue
KHCIOThl. Heoprannueckune

U OpraHUYeCKUE OCHOBAHMS.
AMdoTepHbIe HEOPTraHNYECKUE

Y OpPraHU4ECKUE COCINHEHHS.
I'eneTnueckas CBsI3b HEOPTAHUYECKHUX
Y OPraHUYECKUX BEIIECTB

[ToaTBEpKaaTh CYIIECTBOBAHKE
TEHETUYECKOU CBS3U MEXKITY
HEOPTaHUYECKUMH BEIECTBAMU

C IOMOIIIBIO YPAaBHEHUHN
COOTBETCTBYIOIIMX XUMUYECKUX
peaKkuuu.

PackppIBaTh CyIIHOCTH OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pPEaKIUN
IIOCPEACTBOM COCTABJICHUS
9JIEKTPOHHOT'O OajlaHCa 3TUX PEaKLIUi.
IIpoBoauTh peakiumy,
IIOATBEPKAAIOIINE XapaKTePHbIE
CBOMCTBA U3Y4YaeMbIX BELIECTB,
pacIio3HaBaTh OIBITHBIM ITyTEM
AHUOHBI, TPUCYTCTBYIOIIHE B BOJIHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI IO3HAHHUS — IPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEpPUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

IIpencraBiATs pe3ysbTaThl
XUMHUYECKOTO KCIIEpUMEHTa B (popMe
3aIIMCU YPAaBHEHUHN COOTBETCTBYIOIIUX
pEeaKkuy 1 JenaTh BEIBOJABI HA UX
OCHOBE.
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CnenoBath NpaBuiIaM MOJIb30BAHUS
XUMHYECKOHN MOCYA0H U T1a00paTOPHBIM
000pyIOBaHUEM.

[IpoBOIUTH BBIUKCICHHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLIHM.
CaMOCTOATENBHO ITAHUPOBATH

Y OCYILIECTBIISATH CBOIO [TO3HABATENBHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B TpyINIoBOil yueOHO
JESATEIBHOCTH

Hroro no pazgeny 17
Pa3nen 3. Xumus u :KU3Hb
3.1. | XuMus u *Ku3Hb 4 Ponw xumuu B o6ecriedeHun PackpbIBaTh poJib XUMUU B PELICHUH

3KOJIOTUYECKOU, SJHEPTETUYECKON

U TIUIIEBOM 0€30MaCHOCTH, Pa3BUTUHU
MenuuuHbl. [ToHSITHE O HAYYHBIX
METOJ[aX MO3HAHUSI BEIESCTB

Y XUMHYECKUX PEAKIUH.
[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIAIIAX MTPOMBIIIICHHOTO MOJYy4YeHUS
BOKHEUIIIMX BEIIECTB (Ha MpUMepax
IIPOU3BOJCTBA aMMHaKa, CEpHOU
KHUCJIOTBI, METAHOJIA).

UenoBek B MUPE BEIIECTB, MATEPUATIOB
U XUMUYECKUX PEaKIUN: XUMUS

U 3JI0POBBE YEIIOBEKA; IpaBuiIa
WCTIOJIb30BaHUS JICKAPCTBEHHBIX

SHEPreTUYECKUX, CHIPhEBBIX

1 DKOJIOTHYECKHUX TIPOoOIeM
YeJI0BEUECTBA, OMMMCHIBATH OCHOBHBIC
HaIpaBJICHUS] PA3BUTHUSI XUMHUYECKOM
HayKH{ U TEXHOJIOTUH.

[IpumeHsTh npaBuia 6€30MacHOTo
oOpallleHusI C BEIIECTBAMH,
HCIIOJIb3YEMbIMH B TTIOBCETHEBHOM
KU3HU, IPaBUJIa TTIOBEICHUSI B IIETISAX
cOepekeHus 37J0POBbS U OKPYKAIOIEH
MIPUPOHOM CpeJibl; IOHUMATh BpE/l
(omacHOCTh) BO3/ICHCTBUS HA )KUBBIC
OpTaHU3MBbI ONPEACICHHBIX BEIICCTB
cMbica nokazarens [I[IK, moscHsaTh
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IIpCIapaToB, IIpaBUjIa 0e30macHoOro
HCIIOJIB30BAHUA IIPCIIapaTOB OBITOBOM
XUMHHU B HOBCGIIHGBHOfI ZKHN3HU.
breiTOBas XUMHUYECKast I'PaMOTHOCTD

Ha IIpUMepax CrocoObl
YMEHBIICHUS U PEIOTBPAIICHUS
UX BPEIHOTO BO3IACHUCTBHL.
AHaNM3UpOBaTh U KPUTHUECKU
OLIEHHWBATh WH(OPMAIIHUIO,
CBSI3aHHYIO C XUMUYECKUMHU
MpOIECCaMH U UX BIMSHUEM Ha
COCTOSIHHE OKPY’KaIOIIEH Cpebl.
Hcnonp30BaTh NOJTy4EHHBIE
3HAHUS U TPEJICTABICHUS O
cdepax

NeSITETBHOCTH, CBSA3aHHBIX C
HAYKOH U COBpPEMEHHBIMHU
TEXHOJIOTUSIMH, KaK OCHOBY JIJIS
OpHUEHTAILIMU B BEIOOpE CBOEH
Oynymieit mpodeccuoHaaIbHON
NeSITETbHOCTH.

[TpuHMMAaTH yyacTue B 00CYXIACHUN
npo0JieM XMMUYECKOU 1
DKOJIOTMYECKOM HAIIPABICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MO3UITUIO
1o npoodyieme

U TIpeiaratb BO3MOKHBIE TTyTH €€
peleHus

Hroro no pasaeiy 4
OBIIEE KOJIMYECTBO 34
YACOB I1O

[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/m IpOrpaMMBbL Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA3OBATEILHBIC
padoTbI padoThbI pecypeb
Pa3znea 1. TeopeTuyeckne 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopus BUBJIMOTEKA LIOK
1.1 CTPOEHUS OPraHUYECKNX COEOUHEHNI A 3 hitps://mouypoxu.pdy
' MPB P ’ [JIOBAJI-JIAB
- DyTiIeposa https://globallab.ru/
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
BUBJIMOTEKA IHOK
https://mounypoxu.pd/
2.1 [Ipenenbubie yraeBOAOPOABI — aJTKAHbBI 2 IOEAJIJIAL
https://globallab.ru/
BUBJIMOTEKA IHOK
29 Henpenenbable yrieBogopoabl: ajlKeHBbI, 6 1 https://mMouypoku.pd/
' aJIKaJIuEeHbl, aJTKUHEI T'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1LIOK
https://mouypoku.pd/
2.3 ApomaTruueckue yriaeBogopoabl 2 IOBAJIJIAE
https://globallab.ru/
BUBJIMOTEKA ITOK
24 [IpupoaHbIe UICTOYHUKH YTIIEBOJOPOIOB U 3 1 https://Monypoku.pd/
' ux nepepadoTka T'JIOBAJI-JIAB
https://globallab.ru/
Hroro no pazneny 13

Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust
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BUBJIMOTEKA IHOK
https://Mouypoku.pd/
3.1 Cruptel. denon 3 IOEAJIJIAL
https://globallab.ru/
BUBJIMOTEKA 1HOK
32 Anbneruasl. KapOoHOBBIE KHCIIOTHI. v https://mounypoku.pd/
' CrnoxxHble A(UPBI I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1LHOK
https://monypokn.pd/
3.3 YrieBoasl 3 JIOBAJLJIAE
https://globallab.ru/
Htoro no pazneny 13
Pa3znea 4. A3oTconepkamye OpraHudecKkue coe{uHeHust
BUBJIMOTEKA IHOK
https://Mmounypoxu.pd/
4.1 AMUHEL. AMUHOKHUCIIOTHL. benku 3 TTIOBAJLIIAB
https://globallab.ru/
Hroro no pazneny 3
Pa3pnen S. BeicokoMoJIeKy I pHBIE COeUHEHUA
BUBJIMOTEKA IHOK
https://monypoku.pd/
5.1 [Tnactmaccel. Kayuyku. Boiokna 2 TJIOBATLJIAE
https://globallab.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

48


https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoubnbie IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH BUBJIMOTEKA HOK
https://mMonypoku.pd/
1.1 u [lepuoanueckas cucTeMa XUMHUYECKIX 3 [JIOBAJI-JIAE
anemeHToB /1. 1. Menneneesa https://globallab.ru/
BUBJIMOTEKA IHOK
19 Crtpoenue BeniectBa. MHOrooopasue 4 https://mMonypoku.pd/
: —— [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
https://mMonypoku.pd/
1.3 XUMHYECKUE PEAKIIUU 6 1 1 F[J)IO]ISW AJI?—,JDI AE P
https://globallab.ru/
Hroro 1o pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
BUBJIMOTEKA IHOK
https://mMonypoku.pd/
2.1 Mertamisl 6 1 F?IO]ISW AJI?—/JDI AKEI b
https://globallab.ru/
BUBJIMOTEKA 1HOK
https://monypoxu.pd/
2.2 Hemerannbl 9 1 1 F?IO]?A;YJDI:E -
https://globallab.ru/
2.3 CBs13b HEOPTaHUYECKUX U OPTaHHUUYECKUX 2 BIBJIMOTEKA LOK

https://monypoxu.pd/
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BCIICCTB

I'JIOBAJI-JIAB
https://globallab.ru/

Htoro no pazneny 17
Pa3zgen 3. XuMus u ;KU3HL
BUBJIMOTEKA IHOK
31 X 4 https://Monypoxu.pd/
https://globallab.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue fll3y‘lel-ll/lﬂ :)Iﬁl;l;I;OBaTeﬂbﬂble
padoThI padoTshI pecype
BUBJIMOTEKA [IOK
1 [Ipenmer oprann4eckoi Xumuu, € 1 https://mMonypokn.pd/
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE ['JIOBAJI-JIAB
https://globallab.ru/
Teopust cTpoeHUsI OpraHUYECKUX bUBJIMOTEKA HOK
2 coenquHenuilt A. M. Byrieposa, eé 1 blips: souyposinpg:
o ’ ['JIOBAJI-JIAB
OCHOBHBIC MOJIOZKCHHS https://globallab.ru/
[IpencraBnenne o knaccudukanum BUBJIMOTEKA ITOK
3 opraHuyeckux Beuects. Homenkiarypa 1 https://mMonypoku.pd/
(cucTeMaTHYeCKast) U TPUBHAIbHBIC ['JIOBAJI-JIAB
Ha3BaHMUS OPraHMYECKHUX BELIECTB https://globallab.ru/
BUBJINMOTEKA LIOK
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 https://Monypoku.pd/
TOMOJIOTUYECKUH P I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
5 MeraH 1 3TaH — IpOCTEUIINe 1 https://Mounypoku.pd/
[IPEICTAaBUTEIN AJTKAHOB I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 hps: oy pokipg.
: ’ I'JIOBAJI-JIAB
https://globallab.ru/
OTUJEH U NPONUIEH — IpOoCTENIIne BIBJIMOTEKA LOK
7 1 https://mMonypoku.pdy/
MIPEICTABUTENH AJIKEHOB [ TIOBAJI-JIAE
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https://globallab.ru/

BUBJIMOTEKA LIOK
8 [Ipaktrueckas padota Ne 1. «Ilomyuenue https://mMouypoku.pd/
JTUJICHA U U3YyYEHHUE €rO CBOMCTBY I'JIOBAJI-JIAB
https://globallab.ru/
Ankanuensl. byraguen-1,3 u BUBJINOTEKA LIOK
9 MeTunoyraaueH-1,3. Ilomydenue AUPS:/(MORYPOIH.PG!
o~ I'JIOBAJI-JIAB
CUHTCTUYCCKOI'O KaydyKa U pC3UHbI httpsllqlobal lab.ru/
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, BUBJIMOTEKA LOK
10 TOMOJIOTUYECKHH psijl. ALlETUIICH — hitps://mouypoxu.p/
N ' ['JIOBAJI-JIAB
MPOCTEUIINNA TPEACTABUTEND AIKUHOB https://globallab.ru/
BUBJIMOTEKA IHOK
11 Boruncnenus no ypaBHEHUIO XMMHYECKON https://mMounypoxu.pd/
peakuuu I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh https://Mounypoku.pd/
apeHoB I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
13 I'enernyeckas CBsI3b yIII€BOIOPOAOB, https://mMonypoku.pd/
HMpUHAJISKAINX K pa3IMYHBIM KJlaccaM I'/IOBAJI-JIAB
https://globallab.ru/
IIpupoaHbIE HCTOYHUKH YTIIEBOAOPOIOB: bUBJIMOTEKA TIOK
14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE hiips:AOnypOKIL. po!
R I'JIOBAJI-JIAB
rassl, HepTh ¥ IPOJYKTHI €€ nepepaboTKu https://globallab.ru/
[IpupoaHbIE UCTOYHUKH YIJIEBOIOPOIOB: bUBJIMOTERA TIOK
15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE hitps://MOMYpOKI. pef
R I'JIOBAJI-JIAB
rassl, He(pTh ¥ IPOJYKTHI €€ nepepaboTKu https://globallab.ru/
KoHnTtponbHas paboTa mo pa3aeny bUBJIMOTEKA HOK
16 «VIIeBO https://Mouypoxu.pd/
ALOPOBD TJIOBAJI-JIAB
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https://globallab.ru/

BUBJIMOTEKA ITOK
17 [IpenenbHble OAHOATOMHBIE CITUPTHI: https://Monypoku.pd/
METaHOJI U 3TaHOoJI. BoopoaHas cBA3b I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
18 MHOroaroMHbIE CIIUPTHIL: ITUICHIIIUKOIb U https://mMounypoku.pd/
TIIALEPUH I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
19 DeHOI: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE https://Mounypoxu.pd/
1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE ['JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
20 Anpaeruanl: hopMaibaeTua U https://mMounypoxu.pd/
aneTanpaerusl. AeToH ['JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
21 OaHOOCHOBHBIE MpeieNibHbIE KApOOHOBBIE https://mMonypoku.pd/
KHCJIOTBI: MypaBbHHasI U YKCyCHast I''IOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
29 [IpakTuueckas pabora Ne 2. «CoiicTBa https://mMonypoku.pd/
pacTBOpa YKCYCHOM KUCIIOTBI» I'JIOBAJI-JIAB
https://globallab.ru/
CreaprHOBas U OJI€MHOBAsI KUCIOTBI, KaK bUBJIMOTEKA TIOK
23 MIPECTABUTENH BBICIIUX KapOOHOBBIX hiips:AOnypOKIL. po!
I'JIOBAJI-JIAB
Kucsor https://globallab.ru/
BUBJIMOTEKA 1HOK
24 MBpl1a Kak coJId BBICHIMX KapOOHOBBIX https://Mounypoku.pd/
KHCJIOT, UX MOIOIIIEE ACHCTBHE I'JIOBAJI-JIAB
https://globallab.ru/
CrnoxHbIe 2(DUPHI KaK MPOU3BOTHBIE SUBJIMOTEKA HOK
25 https://Monypoxu.pd/
KapOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX [ JIOBAJI-TIAE

53


https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/

3¢hupoB https://globallab.ru/
BUBJIMOTEKA IHOK
26 JKupsl: ruiposnn3, IpuMeHEHue, https://mMonypoku.pd/
Ouosaoruueckas poJib KUpPOB ['JIOBAJI-JIAB
https://globallab.ru/
YrieBoabl: cocTaB, KiIacCUpUKaIIHS. bUBJIMOTEKA LOK
27 Baxkuelimue npencraBUTeNN: TIIOKO3a https://MouypOKH.pA/
p ' ’ TJIOBAJI-JIAB
(bpyxrosa, caxaposa https://globallab.ru/
BUBJIMOTEKA 1IOK
8 Kpaxman u nemntono3a Kak NpupoIHbIE https://mounypoxu.pd/
MOJIUMEPHIL I'JIOBAJI-JIAB
https://globallab.ru/
KonTponbhas pabota no paszueny BUBJIMOTEKA ILHOK
29 «Kucnopoacoaep:xamue opraHn4ecKue https://Mounypoku.pd/
coenuHEeHU»/ Beepoccuiickas I'JIOBAJI-JIAB
IIpoBepoyHas paborta https://globallab.ru/
OO6m1as xapakTepucTUKa a30TCOIepIKAIIUX BUBJIMOTEKA LOK
30 OpPraHUYECKUX COEIUHEHNH / https://momypoKu.pd/
p $ TJIOBAJI-JIAB
BCGpOCCI/H/ICKaﬁ IMpOBECpOYHAA pa60Ta httpS//qloba”ab ru/
BUBJIMOTEKA [IOK
) https://mMouypoku.pd/
31 AMUHBI: METWJIAMUH U aHWJINH JIOBAJIJIAE
https://globallab.ru/
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
OpraHWYECKHUE COEAMHEHUS, UX BUBJIMOTEKA LOK
32 ononornueckoe 3Hauenue. Ilentuasl. beaku https://monypOKi.pd/
) ) ['IOBAJI-JIAB
KaK IPUPOJHBIE BBICOKOMOJIEKYJISIPHBIE hitps://globallab.ru/
COCTMHECHUS
BUBJIMOTEKA [HOK
33 OCHOBHBIC TTOHSATHS XHMUH https://Monypoxu.pd/
BBICOKOMOJIEKYJIIPHBIX COECIUHEHUN I'JIOBAJI-JIAB
https://globallab.ru/
34 OCHOBHBIE METO/IbI CHHTE3a BUBJIMOTEKA 11OK
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[ImacT™Macchl, KaydykH, BOJIOKHA

BBICOKOMOIJICKYJIAPHBIX COG,Z[PIHCHPIﬁ.

https://monypoku.pd/
T'JIOBAJI-JIAB
https://globallab.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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11 KJIACC

KoJsnyecTBo 4yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
/i Tema ypoka Beero KOﬁl—lTpO.}Ibele HpﬁaKTI/I'ICCKI/Ie W3yMeHHS  00PA30BATENbHbIE
padoThI padoThI pecype
BUBJIMOTEKA IIOK
1 XUMUYECKUH AIEMEHT. ATOM. DIEKTPOHHAs 1 https://Momypoku.pd/
KOH(UTypaIys aTOMOB I'JIOBAJI-JIAB
https://globallab.ru/
[Tepuonuueckuii 3akoH u I[leprnoanueckas BUBJIMOTEKA [IOK
2 cUcTeMa XUMMHUYEeCKuX dnemMeHToB [l. 1. 1 https://mMounypoku.pd/
MenjeneeBa, ux CBsI3b C COBPEMEHHOM I'JIOBAJI-JIAB
TEeOopuel CTPOEHUS AaTOMOB https://globallab.ru/
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHYECKHUX JIEMEHTOB U UX COCIMHCHUH I10 BUBJIMOTEKA [IOK
3 rpynnaM u nepuogam. 3HaueHue 1 https://Mounypoku.pd/
IEPUOAUYECKOI0 3aKOHA U CUCTEMBI I'JIOBAJI-JIAB
XUMHUYECKHX 3eMeHToB JI.11. MeneneeBa B https://globallab.ru/
Pa3BUTUHU HAYKU
Crpoenue BeniecTBa. XUMHUYECKas CBS3b, €€ BUBJIMOTEKA HOK
4 BHJIbI; MEXaHU3MBI 00pa30BaHUS 1 hitps://mouypoKnu.pd/
> Mexar 3 TJIOBAJI-JIAB
KOBAJIEHTHOM CBS3U. BogopoaHas cBs3b https://globallab.ru/
BaneHTHOCTB. DNEeKTPOOTPULIATEIBLHOCTD. BUBJIMOTEKA 1TOK
5 CreneHn okucienus. BemecTsa 1 https://Monypoku.pd/
MOJICKYJISIPHOTO M HEMOJIEKYJIIPHOT'O I'/IOBAJI-JIAB
CTPOEHHS https://globallab.ru/
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. BUBJIMOTEKA LIOK
6 HcTuHHBIE M KOJUIOUAHBIE PACTBOPHI 1 hitps://monypoxi. pe/
v PacTBOPLI. TJIOBAJI-JIAB
accoBast 10JIsI BEMIECTBA B pACTBOPE https://globallab.ru/
v Knaccudukamnms 1 HOMeHKIaTypa 1 BUBJIMOTEKA 1IOK

HCOPTraHNYCCKUX coeguHeHui. I'eHeTHYeCKas

https://monypoxu.pd/
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CBs3b HCOPraHM4YCCKUX BEIICCTB, PA3JIMYHBIX
KJI1aCCOB

Krnaccudukanus XuMHYECKUX peakiui B

T'JIOBAJI-JIADB
https://globallab.ru/

HaHpH)KCHI/Iﬁ METAJIJIOB

HEOPraHUYECKOW U OPraHUYECKON XUMUHU. bUBJIMOTEKA LOK
8 3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH BLps: AOHYPOKIL P
p ’ TJIOBAJI-JIAB
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU https://globallab.ru/
XUMHUYECKUX PEAKIUAX
BUBJIMOTEKA 1HOK
9 Ckopoctb peakuuu. OOpaTUMbIe pEaKIIH. https://mMonypoku.pd/
XUMUYECKOE PABHOBECHUE I'JIOBAJI-JIAB
https://globallab.ru/
[TpakTrueckas padota Ne 1. «BiustHue BUBJIMOTEKA LIOK
10 a3JMYHBIX ()aKTOPOB HA CKOPOCTH https.//monypORK.p/
P paKtop p TJIOBAJI-TIAB
XUMIHCCKOM peaKini» https://globallab.ru/
Onekrponutnueckas auccounanus. [lonsrue BUBJIMOTEKA IHOK
11 0 BoJIOpoHOM mokazarene (PH) pactBopa. https://Momypoku.pd/
Peakniun nonHoro ooMeHa. I'maponu3 I'JIOBAJI-JIAB
OpraHHYECKUX ¥ HEOPIraHUIECKHUX BEIIECTB https://globallab.ru/
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC bUBJIMOTEKA HOK
12 eakiuu. [lonarue o0 anekTponuze huips:/ottypokit.pa?
P : pe TJIOBAJI-JIAB
paciiiaBoB 1 PaCTBOPOB COJICH httpS//qloba”abru/
BUBJIMOTEKA [IOK
13 Kontponbnas paboTta mo pazaery https://Monypoku.pd/
«Teopernueckne OCHOBBI XUMHUU» I'JIOBAJI-JIAB
https://globallab.ru/
Mertamnsl, ux nonoxenue B [lepnoanydeckoit
CUCTEME XUMHUYECKUX d1eMeHToB 1. 1. bUBJIMOTERA TIOK
14 https://Monypoxu.pd/
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
8 ['IOBAJI-JIAB
atomoB. OOmue pu3ndecKkre CBOMCTBA https://globallab.ru/
METaJJIOB
15 CrmutaBbl METaIOB. DIEKTPOXUMUYECKUN PSIT BUBJIMOTEKA IIOK

https://monypoxu.pd/
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I'JIOBAJI-JIAB
https://globallab.ru/

XUMHYECKHE CBOMCTBA BaXKHEHIIINX BUBJIMOTEKA HOK
16 METaJUIOB (HATPUH, Kaaui, Kaablui, MarHui https:/MOMypOKH. pQ/
\Hatpui, , Ka ’ ’ TJIOBAJI-JIAB
TIOMUHAH) M X COCMHCHHH https://globallab.ru/
BUBJIMOTEKA IHOK
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX https://mMouypoku.pd/
COEJIMHEHU I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
18 XHWMHUYECKHE CBOMCTBA IIUHKA, JKEJIe3a U UX https://Mouypoku.pd/
COCIMHEHHUI I'JIOBAJI-JIAB
https://globallab.ru/
[Ipaktuueckas pabora Ne 2. "Pemienue BHBJ_IHOTEKA HOK
19 HKCHEPUMCHTAIBHBIX 337124 110 TEME hitps://mouypoxu.p/
P " I'JIOBAJI-JIAB
«Metanien https://globallab.ru/
Hemeramnpl, nx monoxeHue B BUBJIMOTEKA LIOK
20 [Iepnonnueckoil cuCTeMe XUMUYECKHUX https://Mounypoku.pd/
anemenToB . 1. MenneneeBa u I'JIOBAJI-JIAB
0COOEHHOCTH CTPOEHHUS aTOMOB https://globallab.ru/
du3nvecKue CBONCTBA HEMETAJIIOB. BUBJIMOTEKA LIOK
21 AnnoTtponusi HEMETauIoB (Ha puMepe hUtps://MOUYDOKH. P/
p PHMED TJIOBAJI-JIAB
KHCJIOpoJia, cepbl, hocdopa u yriepoia) hitps://aloballab.ru/
BUBJIMOTEKA IHOK
22 XHUMHUYECKUE CBOKMCTBA TaJIOT€HOB, CEPhI U UX https://monypoku.pd/
COEJIMHEHU I I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA HOK
23 XUMHYECKHE CBOMCTBA a30Ta, pocdopa u ux https://Momrypoku.pd/
COEJIMHEHU I I'JIOBAJI-JIAB
https://globallab.ru/
24 XHMMHYECKUE CBOUCTBA YII€pOaa, KpEMHHS U BUBJIMOTEKA I1OK
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HUX COEIUHEHNN

https://monypoku.pd/

['JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
o5 IIpuMeHeHNe Ba)XHEUIINX HEMETAIOB U UX https://mMonypokn.pd/
COETUHEHUN I'JIOBAJI-JIAB
https://globallab.ru/
O06o00meHue U cucTeMaTHU3alys 3HaHUH 110 BUBJINMOTEKA ITOK
26 teMme «Hemerasuib». Berancinenus no https://Mounypoku.pd/
YPaBHEHUSIM XUMUYECKHUX PEaKUUN U I''IOBAJI-JIAB
TEPMOXUMHUYECKUE PACUETHI https://globallab.ru/
[IpaxTuueckas padora Ne 3. «Pemienue bUBJIMOTEKA TIOK
27 JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME hutps: ottypokit.pa?
"Hemerasuter"» [IOPAJIIAD
https://globallab.ru/
BUBJINMOTEKA LIOK
o8 KonTponbhas padora no temam «MeTasuibi» https://monypoku.pd/
n «Hemeramisny I''IOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1IOK
29 Heoprannueckue u OpraHM4ecKkue KUCIOTHI. https://mMounypoku.pd/
Heoprannueckue 1 OpraHM4ecKue OCHOBAHUS I'/IOBAJI-JIAB
https://globallab.ru/
AmdoTepHbIe HEOpraHU4eCcKue 1 BUBJIMOTEKA [TOK
30 OpraHnyvecKue coenuHeHus. [ 'enernueckas https://Monypoku.pd/
CBA3b HEOPraHWMYECKUX M OPTraHMYECKHX I'/IOBAJI-JIAB
BEIIECTB https://globallab.ru/
Ponp xumMun B 00ecieueHU SKOJIOTHYECKOM, BUBJIMOTEKA TIOK
31 HHEPTETHYECKOHN U MUIIEBON 0€30MacCHOCTH hitps://monypOKi.p/
’ ['JIOBAJI-JIAB
PasBUTHH MC/IHILMHBT https://globallab.ru/
[IpencraBienust 06 0OIMNUX HAYIHBIX BUBJIMOTEKA IIOK
32 MPUHIIMIIAX TPOMBILIUIEHHOTO MOIYYSHHS hitps: /A MOUYpOKI. pef
['JIOBAJI-JIAB

Ba)KHEHIIIHX BEIIECTB

https://globallab.ru/
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33

34

YemoBek B MHUPE BEIIECCTB U MaTCpUAIOB

Xumus u 300pPOBEE YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

BUBJIMOTEKA IHOK
https://Monypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
https://Monypoku.pd/
T'JIOBAJI-JIAB
https://globallab.ru/
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 00pa3oBaHus

Teopernueckre OCHOBbI OPraHU4eCKOW XUMHUH

ChopMHUpPOBAaHHOCTH TMPEJACTABICHUNH O XMMHYECKOW COCTaBJIAIOMICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpaA, POJM XHMHUHU B TO3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
JAUYHOCTH, €€ (YHKIMOHATBHOM TI'PAaMOTHOCTH, HEOOXOIMMOW IS
pelleHrs TNPAaKTHUYECKUX 3aJad U OSKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

Bnagenue cucremoil XMMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAraroIme MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKHUCICHHS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(byHKIIMOHATLHAS rpynna, panukan, U30MeEpHs, HU30MEPBHI,
TOMOJIOTUYECKHIM psAll, TOMOJIOTH, YIJIEBOAOPOAbL, KHUCIOPOA- H
a30TCO/ICpXKAIINE COCAMHEHUsI, OMOJIOTUYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OEIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opraHumdeckux BemiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUUN S3BIK XUMHHU, (HAKTOJIOTUUYECKUE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TMOJYYEHHHM U OE30MacHOM
WCMOJIb30BAHUM BAXXHEHIIMX HEOPraHWYECKUX U  OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATEIBHOCTH YEIOBEKa

13

14

ChopMUpOBaHHOCTb YMEHHUH BBIABIATH XapaKTE€PHbIE MPU3HAKH
NOHATUM,  yCTAaHABIMBAaTH WX  B3aMMOCBS3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIME TOHATHS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U
IIPEBPAIICHUI OPraHUYECKUX COCUHEHNN

c(OPMUPOBAHHOCTh YMEHHH HCIIOIH30BaTh XHUMHUYECKYI0 CHUMBOJIUKY
JUISE COCTaBIIEHUSI MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTaBIUBATH MOAEIH MOJIEKYJI OPTaHUIECKUX
BEIIECTB I WILTFOCTPAMA HX XUMHYECKOTO W IPOCTPAHCTBECHHOTO
CTpOCHHS

1.5

ChopMHUpOBaHHOCTE  YMEHHH  yCTaHABIMBATh  IPUHAICKHOCTH
M3YYCHHBIX OPraHWYEeCKUX BEIIECTB MO HMX COCTaBy M CTPOCHHIO K
ompenenéHHOMy Kiaccy (TpyIme) COeIMHEHHWH (yriieBOIOPOMIbI,
KHCIIOPOJ U a30TCOJAEPIKAIIUE COCAMHEHHUS, BBICOKOMOJIEKYIISPHBIC
COCMHEHMS), JaBaTh WM  Ha3BaHUA 10  CHCTEMAaTHYECKOU
nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHUS ONPEACIATh BUABI XUMUYECKOU CBSI3H B
OpPraHMYECKUX COEAMHEHUSX (OJUHApHBIE U KpaTHbIE)

1.6

ChopmupoBaHHOCTh yMEHHUSI TMPUMEHATH: TOJOXKEHUS  TEOpUHU
CTpOeHHusl opraHudeckux BemiectB A.M. BytnepoBa mist oObsiCHEHUS
3aBUCUMOCTH CBOWCTB BELIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH
COXPAHEHHUsI MacChl BELIECTB




2.1

YrieBoaopobl. Kucnopoaconepxariue u a30TCoJIepKalre
OpraHUYEeCKUEe COeANHEHUS. BHICOKOMOIIEKYIISIPHBIE COSTUHEHUS

ChopmupoBaHHOCTh yMEHUW TPUBOAWTH TPUBHAIBHBIC Ha3BAHHS
OTJICIIBHBIX OPraHMYECKHX BEIIEeCTB (ITHJICH, NPOIWICH, alleTHUJICH,
STWICHIJIKOJb, TIHIEPUH, (QeHon, Qopmaibaerun, ameraibIeTum,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTa,
CTeapuHOBAs KHUCJIOTa, TJIIOKO3a, (PyKTO3a, Kpaxmal, IIeJUII0I03a,
TJTAIIVH)

2.2

ChopMHUpPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢du3nyueckue M XUMUYECKHUE CBOWCTBA THUIHYHBIX MPEICTaBUTENCH
pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, 3THJICH,
MpONWIEH, aleTuieH, OyraaueH-1,3, merwiOyraauen-1,3, OeHzodn,
METaHOJI, TAHOJ, STUICHIJIMKOJb, INIMLIEPHH, (PCHOJ, aleTaabIerul,
MypaBbHHAs W YKCYCHasi KHCIOTBHI, TJIFOKO3a, Kpaxmall, IeJUTI0JI03a,
AMHHOYKCYCHasl KUCJIOTA)

2.3

2.4

ChopMupoBaHHOCTb YMEHHUS WIUTIOCTPUPOBATh I€HETUYECKYIO CBS3b
MEXAY  TUIOUYHBIMU  HIPEJICTAaBUTENIAMU  paA3IMYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPAaBHEHUSIMH COOTBETCTBYIOIINX XUMHUECKUX
PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYII
CdhopMupoBaHHOCTB YMEHMUS XapaKTepU30BaTh UCTOYHUKHU
YII€BOJIOPOAHOIO ChIpbs (HEQTh, IPUPOIHBIN ra3, yrojb), CIOCOObI UX
nepepaboTKU U MPAKTHUECKOe NPUMEHEHHE POIYKTOB NepepadoTKU

XUMHUS U )KU3HL. PacuéTrl

3.1

3.2

CdopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX
MEeTOJaX HAay4YHOTO MO3HAHMSI, UCTIOIB3YEMBIX B XUMUU MPHU U3yUECHUU
BEIIECTB W XHMMHUYECKUX sBIEHUN (HAOMIOJEeHUE, HU3MEpEeHHe,
JKCTIEPUMEHT, MOJICJIUPOBAHUE), WCIIOJIb30BaTh CHUCTEMHBIE
XUMHYECKUE 3HaHWs [N TPHUHITHS pelIeHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIlUsIX, CBSI3aHHBIX C BEIIECTBAMH M X MTPUMEHEHHUEM

ChopMHUpOBAaHHOCTH, yYMEHUW COONIOAATh TIPABWJIA TOJIb30BAHUS
XUMHUYECKON TOCynoil u 1abopaTOpHBIM 00OpYIOBaHHEM, a TaKKe
ImpaBujia O6paI]_[eHI/I$I C BCIICCTBAMH B COOTBETCTBUU C MHCTPYKIUAMHA
IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMHUYECKUX OMBITOB

3.3

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMOIHATH XMMUYECKUIA
AKCTIEPUMEHT (TPEBpAICHUsI OPTaHUYECKHUX BEIIECTB MPHU HArPEBaHUH,
MOJTyYeHHEe 3TUJIEHA U U3yYeHHE €0 CBOMCTB, KAUeCTBEHHBIE PEAKLIUU
OpraHMYECKHUX BEILECTB, JeHaTypalus OENKOB MpU HarpeBaHHH,
L[BETHBIE pPEaKIUU OEJIKOB) B COOTBETCTBUU C TNPABUIIAMHU TEXHUKH
0e30MacHOCTH TpU OOpalleHUH C BElIeCTBaMU U JIaOOPaTOPHBIM
000pyJI0BaHUEM; MPEICTABIATh pe3yabTaThI XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amucud ypaBHEHHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIMPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI MPOBOAUTH BHIYMCICHUS 110 XUMUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJMYECTBA MCXOJAHOTO BEIIECTBA HIIU
MPOJYKTa PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO
13 UCXOJHBIX BELIECTB WM MPOIYKTOB PEAKIIUH)

3.5

CdhopMupoBaHHOCTB YMEHUU KPUTHYECKH aHaJIN3UPOBATh
XUMHUYECKYI0 MH(OpMAIMIO, MOITY4aeMyl M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBoit nH(opmaruu, cetb IHTepHET u Apyrue)




3.6

ChopMHUpOBAaHHOCT, yMEHHH COOJIOATh TMpaBUja JKOJOTHYECKH
11eJ1eco00pa3HOro IMOBENEHUSI B OBITY M TPYNOBOW NESATEIHHOCTH B
LEISIX COXPAaHEHUS CBOErO 3J0POBbS M OKpPYKAIOIIEH MPUPOTHOM
Cpeabl, OCO3HAaBaTh OMACHOCTH BO3JICHCTBUS HAa >KUBBIE OPraHU3MBI
onpeAenEéHHBIX OPraHUYEeCKUX BEIIECTB, MOHUMAasi CMBICI MOKa3aTels
[IAK (upenenbHO JONYCTUMOM  KOHLIEHTpALUHM), MOSCHATh Ha
npuMepax crnocoObl YMEHBIICHHUS U TMPEAOTBPALLEHUS UX BPEIHOrO
BO3JECHCTBUS HA OPTAHU3M YEJIOBEKA

11 KIIACC

Kona
NMPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Bianenne cucremMoil XMMHMYECKMX 3HAaHWW, KOTOPAas BKIIFOYAECT:
OCHOBOTIOJIATAIOIIME  TMOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToOM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN AaTOMOB,
HWOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJIEHUS, XUMHYECKAsl CBA3b, MOJb, MOJIApPHAs Macca, MOJISIPHbBIN
00BEM, KpUCTAIMYECKass pemérka, THIbI XUMHUYECKUX pEaKIui
(OKHCITUTEIEHO-BOCCTAHOBUTENIBHBIE, OK30- H  SHIOTEPMHUYECKUE,
peakiu MOHHOTO OOMEHa), PacTBOP, SJIEKTPOIUTHI, HEITEKTPOJIHTHI,
AIEKTPOJIMTAYECKAS] ~ JUCCOLMAIMSA, OKHUCIHUTENb, BOCCTAaHOBUTEID,
CKOpPOCTh XMMHUYECKON pEeakKliud, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOIUTHYECKON aucconuanuu, [lepuomamueckuii
3akoH [[.M. MeHnpeneeBa, 3aKOH COXpaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOJIOTUICCKUE CBECHUS O CBOMCTBAX,
COCTaBe, MONYy4YeHMH U O€30MacHOM HCIOJIb30BAHUU BaKHEUIINX
HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON AEATEIHbHOCTH
YyeJIoBeKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTEpHblE MPU3HAKU U
B3aUMOCBA3b HM3YYECHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHSA TP ONHMCAHUM CTPOEHUS MW CBOMCTB HEOPraHWYECKHX
BEIIECTB U UX IPEBpAIICHUH; BBIABIATH B3aUMOCBI3b XUMUYECKUX
3HaHUHN c MTOHATUSAMHU u MPEACTABICHUSAMU JIPYrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BnageHne OCHOBHBIMH METOJAaMU HAay4HOTO ITO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HaOmoaeHue, H3MEepeHue, SKCIEPUMEHT,
MOJIETUPOBAHUE)

14

ChopMupoBaHHOCTh yYMEHHI OMPEAENATh BaJCHTHOCTh H CTENEHb
OKHCJICHHUA XHWUMHYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX Pa3JIMUYHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBS3U  (KOBaJCHTHAas, HOHHAs,
MeTaJUIn4YecKasi, BOJOPOJHAS) B COCTUHECHHUSX, THIT KPUCTAIUTHYECKON
PEIIETKA KOHKPETHOIO BEIIeCTBA (aTOMHAasi, MOJIEKYJsipHAsi, MOHHAs,
MEeTaJUTHIeCKas)

1.5

CdopmMupoBaHHOCTh YMEHUN ONpEAENATh XapakTep Cpellbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COSAMHEHUN

1.6

ChopMUpOBaHHOCTh  YMEHHS  KJIACCH(PHUUUPOBATh  XHMHYECKUE




1.7

peaKIyy MO pa3IMYHBIM NMpPU3HAKaM (YUCITY M COCTAaBY PearupyroIiX
BEIIECTB, TemIOBOMY J(h(}eKTy peakiuu, HW3MEHEHHUIO0 CTeneHel
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO
KaTaJlnu3aTopa)

ChopmupoBaHHOCTE YMEHUH  COCTABIIATh YpPaBHEHHUS  PEaKIUil
pPa3JIMYHBIX THUIIOB, MOJHBIE W COKpAIIEHHBIE YpPaBHEHUS pEaKUUN
HOHHOTO 00OMEHA, YUUTBIBAsL YCIOBUS, IIPU KOTOPBIX 3TH PEAKIIUHU UAYT
J10 KOHIIa

1.8

1.9

1.10

ChopMUpOBaHHOCTh YMEHHUI NPOBOJUTH PEAKIIUH, TOATBEPIKIAIOIINE
Ka4eCTBEHHBIN COCTaB Pa3JINIHBIX HCOPraHNYCCKUX BCIICCTB,
pacro3HaBaTh ONBITHBIM ITYTEM HWOHBI, MPHUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTraHMYECKHUX BEIICCTB

CdopmMupoBaHHOCTh YMEHMM PpacCKpbIBATh CYIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHBIX peakiuii MOCPEIICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3THX PeaKIHi

CpopMHUpPOBAaHHOCT, yMEHHH OOBSACHATh 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON peakly OT Pa3jiNyHbIX (haKTOpPOB

1.11

2.1

CpopMUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS
(mpunnun Jle Hlatenbe)

OO6m1ast 1 HeOpraHU4YecKass XUMHS

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbICH [lepuoanueckoro
3aKOHa JI.. Menneneesa u JIEMOHCTPUPOBATH €ro
CHUCTEMATU3HUPYIONIYIO,  OOBSICHUTEIBHYID U  MIPOTHOCTHYECKYIO

byHKIIUN

2.2

CdopmupoBaHHOCTH YMEHUN XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucrembl xuMuueckux dneMmeHToB J[.MI. MeHneneeBa, HCHoOIb3ys
MOHATHS  «S-, P-, O-3J€KTpOHHBIE OPOUTAIN», <«IHEPTETUYECCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEJWHEHHUH MO MepuojaM W rpymnmnam
[Tepuoanueckoit cucremsl XxuMuueckux 31ueMeHToB .M. Menaeneesa

2.3

2.4

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB PA3JIMUHBIX KIIACCOB,
MOATBEPKJIAaTh  CYIIECTBOBAHME  T'€HETHYECKOM  CBS3M  MEXKIY
HEOPTaHUYECKHUMHU BEIIECTBAMHU c TTOMOTIIBIO YpaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN

CpopMHUpPOBAaHHOCT,  YMEHHMM  YCTaHABIMBATH  MPHUHAIICIKHOCTH
HEOPraHWYECKUX BELIECTB IO HUX COCTaBY K OIPEHEIEHHOMY KJaccy
(rpynme) coeauHEHUM (MPOCTHIE BEMIECTBA — METAJUIBI U HEMETaJUTbI,
OKCH/JIbI, OCHOBAHHsI, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCHUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHUN HCIOIB30BAaTh XUMUYECKYIO CHUMBOJHKY
JUISL  cOCTaBlIeHHsT (OpPMyJT BEIIECTB M YPaBHCHHM XWMHUYECKHX
peakuwmii, cucrematnueckyto HomeHknatypy (IUPAC) u tpuBuaibHbie
Ha3BaHUS OT/ACIbHBIX HEOPraHWYECKHX BeHIeCTB (yrapHblid Tas,
VIJIEKUCIIBIA Ta3, aMMHaK, Tram€Has W3BECTb, HETAIIEHAas W3BECTb,
MMATHEBAS COJIA, TUPHUT U IPYTHUE)

2.6

ChopMHUpPOBaHHOCT, YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE




2.7

XMMHMYECKHE CBOMCTBA HEOPTaHWYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPKAATh  CYIIECTBOBAHME  I'EHETUYECKOM  CBSA3M  MEXIY
HEOPraHU4YECKUMU BELIECTBAMHU c [IOMOILIBIO ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupoBaHHOCTh YMEHHI TJIAHUPOBATH M BBITIONHSATH XUMUYCCKUI
9KCIIEPUMEHT (Pa3JoOKEHUE NEepPOKCHAA BOAOpPOJa B IPHCYTCTBHUU
KaTajn3aTopa, ONpeesiCHUe CPellbl PACTBOPOB BELIECTB C IOMOIIBIO
YHUBEPCAJIbHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XHMHYECKOH peakIuu, peakuud HOHHOro oOMeHa,
Ka4eCTBEHHBIC PEaKIMy Ha Ccyab(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTUOH aMMOHUA, PCHICHUC JSKCIICPUMCHTAJIBHBIX 3aaad II0 TEMaM
«Mertaib» 1 «Hemeramibl») B COOTBETCTBHU C MPaBHIAMU TEXHHUKU
0€30MacHOCTH NpU OOpalleHUMH C BeUleCTBaMM M J1a00paTOPHBIM
000pyIOBaHUEM; NPEACTaBISATH pE3YIIBTaThI XHUMHUYECKOTO
SKCHEpUMEeHTa B (OpPME 3alHMCHd YpPaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GOpPMyIHPOBATh BEIBOABI HA OCHOBE ATHX PE3YJILTATOB

2.8

2.9

CdopmupoBaHHOCTh yMEHHIl COOMIOAATh MpaBuiIa TMOJIb30BAHUS
XUMHUYECKOM TOCY0M W J1abopaToOpHBIM OOOpYAOBaHUEM, a TaKkKe
MpaBmiia 0OpalleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU
IO BBITTOJIHEHUIO 1a00PaTOPHBIX XUMHUYECKUX OIBITOB

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XUMHYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOIO IOJYYEHHUS CEpPHOMN
KHCIIOTBI, aMMHaKa, a TaKkke c(pOpMHUPOBAHHOCTH IMpEACTaBICHUI 00
Oo0IMX HayyHBIX MPUHLUUOAX M  HKOJOTHUECKUX  Ipobdiiemax
XUMHUYECKOT0 IPOU3BOICTBA

XUMHUS U )KU3HL. PacuéTrl

3.1

3.2

3.3

ChopMupoBaHHOCTb NPEACTABICHUH O XMUMHUYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, pPOJIM XUMUU B [O3HAHUU
SBIIGHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAIBHONW TI'PaMOTHOCTH, HEOOXOIUMON IS
pelieHusl NPaKTUYEeCKUX 3a7ad W SKOJIOTMYECKH OOOCHOBAHHOTO
OTHOIIECHHUS K CBOEMY 3/I0POBbIO U IIPUPOJHON cpesie

CdopmupoBaHHOCTH yYMEHUN KPUTUYECKH aHaJIU3UPOBATh
XUMHUYECKYI0 HMH(OpMaIio, MOJy4aeMyl0 U3 Pa3HbIX HCTOYHHMKOB
(cpeacTBa MaccoBO KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

CpopMHUpPOBAaHHOCT, yMEHUW COOJIIOJATh TIPABWJIA DKOJIOTHYECKHU
11eJ1IecO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JAEATENIbHOCTH B
LEIAX COXPAaHEHUs CBOETO 3J0POBbS M OKPYXKAKOLIEH NPUPOJTHON
Cpebl

3.4

Oco3HaBaTh OMAaCHOCTh BO3JIEUCTBUSI HA JKUBBIE OpPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIch nokaszatens [1IK, moscHsITh
Ha MpUMepax crocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3/ICMCTBUS HA OPTraHU3M YEJIOBEKa

3.5

CdhopMupoBaHHOCTH yMEHUH IIPOBOJIUTH BBIYMCIICHUS c
WCIIOJIB30BAHUEM TIOHSATHS «MaccoBasi JOJis BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOIIEHHH Ta30B IMPH XUMHUYECKUX PEAKLHUAX, MaCChl
BellecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce Wi 00BEMY OJHOIO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TEIIoBOr0 3¢ (dekTa peakiuy Ha OCHOBE 3aKOHOB COXPaHEHMsI MacChl




BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

TeOpeTI/I‘ICCKI/IC OCHOBBI OpFaHH‘IeCKOﬁ XUMHUHU

11

[Ipenmer opranuuyeckoil XUMuu: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAUCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHUSI OPraHUYECKUX
coequHenniit A.M. bytinepoBa, €€ OCHOBHbBIE MMOJIOKEHUS

1.2

CrtpykrypHble (OpMyibl OpraHMYeCKHX BellecTB. ['omMoiorus, wu3oMepHs.
Xumuueckasi CBsI3b B OPraHUYECKUX COCAUMHEHUSX — OJMHAPHBIE U KpaTHbBIC
cBsi3u. [Ipencrasienue o kinaccuukay OpraHuvuecKuX BEIeCcTB

1.3

2.1

HomeHnknarypa opraHMuecKux COeAMHEHUH (cucTemMaThdeckas) U TpUBUAJIbHBIC
Ha3BaHUS BaXKHEHIIINX HpeIICTaBI/ITCJIGfI KJIaCCOB OPraHM4CCKUX BCUICCTB
VYri1eBo10pOabI

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psiA. MeTaH u 3TaH — npocTeiime
MPEJICTaBUTENIN AJIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu
3aMeIleHUs U TOPEHHUs), HaX0XKJICHUE B IPUPOAE, MOIyUYeHUE U IPUMEHEHNE

2.2

2.3

2.4

AJKeHBI: COCTaB U CTPOCHHUE, NOMOJIOTMYECKHH psf. ODTWIEH M NPONWIEH —
[IPOCTEHIINE MPEICTABUTENN AJIKEHOB: (DU3MUECKHEe U XUMHUYECKHE CBOMCTBa
(peakuu THJIPUPOBAHUS, TallOTCHUPOBAHUS, THApAaTalldM, OKHUCICHHUS U
MOJINMEPU3AINH ), IOJy4YE€HUE U IPUMEHEHHE

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: cTpoeHue, BaxHeue
XMMHYECKHEe CBOMCTBa (peakuus nmoaumepusanun). IlogydyeHne cMHTETHUECKOTO
KaydyKa U pe3UHbI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psif. ALETUIIEH —
NPOCTEHIIMIA TpeACTaBUTENb aJIKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUe U
XUMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHUS, THIpaTalluH,
TOpPEHMSI), OJy4YEHUE U IPUMEHEHHE

2.5

Apenbl. benzon: coctaB, cTpoeHue, (U3MUYECKHE U XHMHUYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHMsI 1 HUTPOBAHUS), IOIy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpOeHHE, (U3MYEeCKHMe M  XUMHYECKHe CBOICTBa  (peakuuu
raJIOTEHUPOBAHUS WM HUTPOBAHHUSA), TOJyYeHHE M TNpUMeHEHHe. TOKCHYHOCTh
apeHOB. ['eHeTHuYeckas CBSI3b MEXAY YIVIEBOJAOPOJIAMH, NPUHAIEKAIIUMU K
Pa3IMYHbIM KJIaccaM

2.6

[IpupoaHbie HICTOYHUKH YTIIEBOAOPO0B. [IpupoaHblil Ta3 1 MONyTHEIE He(DTIHBIE
ra3el. Hedth u e€ mponcxoxaenne. CriocoOsl mepepaboTku HePTH: MeperoHka,
KPEeKUHT (TepMUYECKHI, KaTaluTU4ecKuii), muponu3. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObiTy. KaMeHHBIH yroip u
MIPOJYKTHI €T0 MepepadoTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpPraHn4CeCKuUC COCANHCHUA

3.1

[IpenenpHBIE OJHOATOMHBIC CIUPTHL. METaHOI M TAHON: CTPOSHUE, HUUIECKUE
U XUMHYECKMEe  CcBOWcTBa  (peakuMM €  aKTHUBHBIMH  MeTajlllaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), MpPUMEHEHHE. BoJOpOIHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JleficTBME METaHOJIa M 3TAHOJA HAa OPraHU3M 4YEJIOBEKa.
MHOroaToMHbIE CIIUPTHL. ITUICHIJIUKOIb U TIHUIEPUH: CTPOCHUE, (PU3NIECKHE U
XUMHUYECKHE CBOMCTBa (B3aMMOJEMCTBHE CO  WIEJIOYHBIMM  MeETajlslaMH,
KaueCTBEHHasl peakilMsi Ha MHOI0ATOMHBbIE CNHPTHI). JleiicTBUE HA OpraHusm




YCIO0BCKa. HpI/IMeHeHI/IC TIIMOEPHUHA U OTUJIICHITIUKOJIA

3.2

3.3

3.4

3.5

3.6

4.1

4.2

5.1

5.2

@DeHo: CTpOEHHE MOJIEKYJbl, (U3HUYEeCKHUe U XUMHYECKHE CBOMCTBA.
Tokcuunocts enona. [lpumenenue gpenona

Anpneruasl 1 KeToHbl. OpManbIeru, aleTaabAeru/l: CTpoeHue, GU3NIECKue u
XMMUYECKHE CBOWCTBA (PEaKLUU OKUCIIEHUS U BOCCTAHOBJIEHUS, Kau€CTBEHHBIE
peaxkiuun), NoJy4eHue U IpUMEHEHUE

OnHOOCHOBHBIE IpeAeIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHas M yKCyCHas
KHUCJIOTBI: CTPOEHUE, PU3MUECKUE U XMMUUYECKHE CBOICTBA (CBOMCTBA, 00IIMe IS
Kjlacca KHUCJIOT, peakius OSTepuuKaluu), TI[OIyd4eHHe U [pPUMEHEHHE.
CreapuHoBas U OJEMHOBAsl KUCIOTHI KaK MPEICTaBUTEIM BBICHIMX KapOOHOBBIX
KHUCIOT. MbljIa Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIeHCTBHE

CrnoxHbie 3QUpBl KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIOT. [MAPOIU3 CIIOKHBIX
a¢upoB. Kupsl. ['unponus xupos. [Ipumenenue xupoB. buonornueckas poib
KUPOB

VYrneBoabl: cocTaB, Kiaccuukaius yriaeBoaoB (MOHO-, AW- U MOJHCAXapPUIIbI).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIbI,
(busnyecKre 1 XUMHUYECKHE CBOMCTBA (B3anMoelicTBue ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHue,
OpO’KeHHE TIIOKO3bl), HAaXOXXICHHE B MPUPOJE, MPUMEHEHHUE, OHOIOrHYecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u Hesmiono3a Kak
npupoaHble mojuMepbl. CTpoeHHe KpaxMmana M LeuTosio3bl. Dusznueckue u
XUMHYECKHE CBOMCTBA Kpaxmaia (THIPOIH3, KaYeCTBEHHAS PEAKIUs C HOIOM)

A3oTcoiepKalie OpraHn4eckie CoeIMHEHUs

AMUHOKHUCIIOTEl Kak amM(oOTepHble OpraHHYecKue coequHeHus. duznueckue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMepe INMIUHA). buojoruueckoe
3Ha4E€HHE AMMHOKHUCIOT. [lenTuasl

benku kak mpuUpONIHBIE BBICOKOMOJEKYJspHbIE coenuHeHus. llepBuunas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OelkoB. XHMMHYECKHE CBOMCTBa OENKOB:
TUIPOJIN3, ACHATypalus, KAYeCTBEHHbIE peaklluy Ha OeIKu

BBICOKOMOJIEKYIIIpHBIE COETMHEHUS

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUH: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEOUHEHMM —
MOJINMEPHU3aIUs U TIOJTUKOHIEH AT

DKCliepUMEHTAIbHbIE METOJbl M3y4YeHHUS BEUIECTB M UX IPEeBpalleHUil:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIaCTMACC,
KayuyKoB. [loyueHne CHHTETHYEeCKOro KaydyKa U pe3uHbl

11 KIIACC

Kon
1

IIpoBepsieMblii JJIEMEHT COJlePKAHUS
Teopernueckne OCHOBBI XUMHUH

11

XUMHYECKUH 3JIeMEHT. AToM. SIapo aToma, M30TOMBI. DJIEKTPOHHAS 000JI0UKa.
DHEepreTUYecKre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacrpe/eNieHns 3JIEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX NMEPUOJOB. DIEKTPOHHASI KOH(UTYpaALIUsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuognyeckas cucrema XuMH4eckux 3iaeMenToB /1. M.
MenpeneeBa. CBs3p nepuoanyeckoro 3akoHa M Ilepuonnueckoil CcUCTEMBI




13

xuMuueckux asieMeHToB J[.M. MenpaeneeBa ¢ COBpEeMEHHONW TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMepHOCTI/I U3MCHEHHUS CBOMCTB XHUMHMYECKUX DIECMEHTOB U
o0pa3yeMbIX MMH HIPOCTBIX U CJIOXHBIX BEUIECTB IO TpyHIaM U IepHoJaM.
3HavYeHHE MEPUOJUUECKOTO 3aKOHA B Pa3BUTHUU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIbBl XUMHUYECKOW  CBSI3U
(koBajJieHTHAsT HEMOJISIPHAsE W TOJspHas, HWOHHAs, MeTaindeckas). VoHbI:
KaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHYECKON CBSI3U
(oOMEeHHBIN U JOHOPHO-AKIIENTOPHBIN). BomopoHas cBs3b

14

BanenTHOCTSE. :‘)J'ICKTpOOTpI/IHaTCJ'IBHOCTB. CreneHp OKUCIICHUS

1.5

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTBA. THUIBl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BEIIECTB OT THUIMA KpUCTAJUIMYECKOM pewérku. I[loHsATHEe O JucrepcHbIX
cucreMax. VIcTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi J0jsl BEILECTBA B
pactBope

1.6

1.7

Knaccudukanusa Heoprannueckux coequHeHnii. HomeHknatypa HeopraHmueckux
BEILIECTB

Xumuyeckas ~ peakiusa.  Krnaccudukamuss ~— XMMHUECKUX — peakluil B
HEOPraHUYeCKOW M OPraHMYEeCKOM XMMHUU. 3aKOH COXpPAaHEHHUS MacChl BEIIECTB,
3aKOH COXPaHEHHUs U IPEBPALIEHUS SJHEPTUU [IPU XUMUYECKUX PEAKLIUSIX

1.8

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3IUnYHbIX (PAKTOPOB

1.9

1.10

1.11

OOparumble peakuuu. XuMudeckoe paBHoBecue. DakTophl, BIHAIOLIME HA
COCTOsIHME XUMHUecKoro paBHoBecus. [Ipuanun Jle [larense

DnexTponuTrueckas aucconuanus. CuiabHble W cladbie 2ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHasA, HEUTpalbHas, Ie0YHas. Peakiuy HOHHOTO
oOMeHa

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE pakuuu
HeOpFaHI/I‘lCCKaH XUMUA

2.1

2.2

Hewmerannsl. [lonoxenne HemeramwioB B Ilepuoandeckoi cucteMe XMMHUECKHUX
anemenToB JI.M. MenzeneeBa U 0COOEHHOCTU CTpPOEHUs aTOMOB. Puznyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (Ha pUMepe KUCIOpo/ia, Cepbl,
dbocdopa u yriepona)

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaIOTEHOB, CEphI, a30Ta,
¢dochopa, yrimepoga W KpeMHHs) M MX  COEAMHEHMH  (OKCHIOB,
KHCIIOPOJICO/IEPKAIUX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). [Ipumenenue
BAKHEHNIINX HEMETAJUIOB U UX COEIMHEHUI

2.3

2.4

Mertannsl. llonoxxenune wmeramioB B llepuoanueckoil cucreMe XMMHUYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MetaiioB. O0mne ¢puszndeckue cBoiicTBa MetamioB. CIiIaBbl METAIJIOB.
DIEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJUIOB

XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAIUIOB (HATpUM, Kaiuui, KaJbLMM,
MarHui, aqlOMHMHUH, IIUHK, XpOM, JK€le30, Melb) M UX coeauHeHuil. OOmme
crnoco0b! Noay4eHus: MetaioB. [IpuMeHeHre MeTaioB B OBITY U TEXHHKE

2.5

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAINUX K PA3JIMYHBIM
KJj1accaM

XUMUS U )KA3HD

3.1

Pons xuMum B oOecCredeHWH HSKOJOTHUYECKOW, SHEPTeTHYECKOW W TMHIIECBOU
6€3OHaCHOCTI/I, pa3BI/ITI/II/I MCAUIIUHBI. HOHSITI/IG (6] HaquBIX METOAAaX ITO3HAHUA




BEIIIECTB U XUMUYECKHUX PEAKITUNA

3.2

[IpeacraBnenuss 06 OOIMMX HAYYHBIX MPHUHIMIAX MPOMBIIIJICHHOTO TMOJyYCHHS
BOXHEHIIMX BelIEeCTB. UenoBEK B MHUpPE BEUIECTB U MATEPHUAJIOB: BAaXKHEUILIHME
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKIMOHHbIC MaTepualibl, KPackH, CTEKIIO,
KEpaMuKa, Marepualbl ISl JIEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKHUE U
MUHEpaJIbHbIC YI00pEHUS

3.3

XuMUs W 30pOBbE UEJOBEKAa: MpaBUjia MCIONb30BAHUS JIEKAPCTBEHHBIX
IIpermapaToB, MpaBuiIa 0€30MaCHOTO UCIIOJBL30BAHUS MIPEIapaTOB OBITOBOM XUMUU
B [TIOBCE/IHEBHOM JKU3HU



YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» Xumus. 10 xmacc. ['abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»
» Xumus. 11 xnacc. 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
Axk1monepHoe obmectBo «M3narensctBo «lIpocBerienue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e HMHpopManmmoHHO-METOIUIECKOE TTMCHMO 00 0COOCHHOCTSIX MPETOIaBaHMS
ydaeOHoro npeameta «Xumus» B 2025/2026 yueOHOM TO1y
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

e Meroanueckrue peEKOMEHAAMH IO U3YUEHUIO TeMbI « OKHACIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMI B IIKOJIBHOM Kypce Xxumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

e VYyeOHO-MeTOANYECKOE 00ECTIEUeHHE MPOIIECCOB MPENOAaBaHUsI XUMUH,
Ounosnoruu, (pU3MKK HA YPOBHAX OCHOBHOI'O OOILETO U CPEAHETO OOLIETO
o0pa30BaHMsl C BKIIOUEHHUEM JOMOJHUTEIEHOTO HH)KEHEPHOTO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

e bank 3amanuii 1151 TEKYIIETO OLEHUBAHUS IO Y4€OHOMY MPEAMETY « XUMHUS»
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

e MeToanueckrue peKOMEHAAIMHU M0 CO3JaHUIO KJIACCOB TEXHOJIOTUYECKOT0 U
€CTECTBEHHO-HAYYHOT 0 Ipo(uIiel U KJIACCOB C YIIIYOJICHHBIM U3YyYEHUEM
MaTeMaTuKH, GU3UKU, XUMUH, OUOJIOTUH B 00111€00pa30BaTEIbHBIX
OpraHu3alusIX ¢ UCTIOIb30BaHUEM UH(PACTPYKTYPHI, CO3IaHHOM B paMKax
HauuoHanbHOro npoekra «Oopazoanue» (KBantopuymsl, [T-kyosl, Touku
pocra u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

e Meroanueckue pekoMenaanuu. Opranuzanus BzaumonencTeus “llkxomna —
By3 — npeanpustue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf

HUP®POBBIE OGPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET
e BUBJIMOTEKA IOK https://Monypoxu.pd/
o TJIOBAJI-JIAB https://globallab.ru/



https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
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