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MNOACHUTEJIBHASA 3AIINCKA

PabGouast mporpaMma mo XMMUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeIHEro o01ero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCydapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yuyeOHOro mpenMera «XuMmus» B 00pa3oBaTesbHbIX Opranuzanusx Poccuiickoit
Qdenepanivy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUs 3aHMMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanuzyemMoe B yclnoBusAx auddepeHunpoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOILIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAMMYIO IS
aJlanTanuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKXkKe AJis
IOPOJOJKEHUST O0y4YeHUs] B OpraHu3alsax MpodecCHOHATbHOro 00pa3oBaHUS, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xumuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0O  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIUMHU
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3yabTaToB OOy4YeHHs] M TpeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIIOTCSI CJIEAYIOIIME BBINOJIHAEMbIE MPOrpaMMOM Mo
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, peanu3alus KOTOpol obecrneynuBaer
HOJy4yeHHE TNPEJCTaBICHUs O IENAX, COJIep)KaHuHU, OOIIe cTpaTeruu
oOyuyeHus, BOCIIUTAHUS U Pa3BUTHUA 00YUaIOIINXCS CPEICTBAMU MpPEaMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast peaycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOI0B K (OPMUPOBAHUIO COJEP)KATEIHHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKEHUH OOydaromuxcsi B
pamMKax HWTOTOBOM arTectalu B (GopMe €IUHOr0 TOCYIapCTBEHHOTO
HK3aMEHa M0 XHUMHH.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHABJIMBAE€T MWHBAPUAHTHOE MPEIAMETHOE COAEpkKaHUE, 00s3aTEIHHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNbHBIM JIUHUSM/pa3fiefiaM Kypca;

e J1aT MPUMEPHOE paclpesesieHne y4eOHOTO BPEMEHH, PEKOMEHyeMOIo
JUISL U3YUYEHUS OTACTBHBIX TEM;

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TMOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3y4eHUsl mpeaMera
Ha yTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJbTAaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOU
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B NIpPOrpaMMe MO XMMHUHU IPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpefeNaMH yCTaHOBJIECHHOM TPOrpaMMOW 1O  XUMHUHU
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH CO/epKaHUsl y4eOHOro mpeaMera
«XuMHs» OCTa€TCs BO3MOXKHOCTH BbIOOpa €ro BapUATHBHOW COCTAaBIISIIOIICH,
KOTOpasi JOJKHA ONPEAENSIThCS B COOTBETCTBHMU C HAIPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMH MoJoxeHusmu DPIrocC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OOyUEHHS Ha YpPOBHE CpEeIHEro oOmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MPEEMCTBEHHOCTH C  MOCJIEAYIOIIUM  3TaloM  MOJYYEHUST  XHUMHYECKOIO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OpraHU3AIUSAX CPEAHETO MpodheCcCUOHATBHOTO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHE TMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO HAa pacuIlupeHue U  yriayOJieHHe TEOpEeTHYECKOM U
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
oOydYeHWsI, B TOM YHUCJIE C MEPCIIEKTUBOM MOCIEAYIOMEro MOTyYeHNUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro odpazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpyeMbIM pe3yJabTaTaM OCBOCHUS
dbenepanpbHO 00pa3oBaTEIbHON MPOrpaMMBbl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCIIUTAHUS U COLIMAJIILHOTIO Pa3BUTHUs OOyyaroluxcs, Ha (OPMUPOBAHUE Y HUX
OOLIEMHTEINIEKTYaJIbHbIX YMEHHUM, YMEHHI pallMOHaIu3aluu y4eOHOro Tpyla |
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMEIOIIHUX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBasiomuMu npeaMeTa «XUMHs» Ha YPOBHE YIUIYOJIEHHOTO W3Yy4YeHUs
SABJISIIOTCST  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHuveckas xumusi». llpu onpeneneHun Noaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3alyy COAEPXKAHUS ATUX KYypCOB B MpPOrpaMMe€ IO XHMHHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOJEHHOTO
YpOBHEN M3yUYeHUs MpeIMETA.

OcHoBY copaepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEopraHu4eckass XUMHUS» COCTaBISE€T COBOKYIHOCTh MPEIMETHBIX 3HAHUU H
YMEHHH, OTHOCALIMXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs MpeaMera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeJeIEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrHUECKOTO
matepuana. Tak, Ha YrIyOJI€HHOM YypOBHE H3Y4YEHHUS IpeaMera obecredeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIUYEHUS O00bEMA 3HAHUH O XUMHUYECKHUX
AJIEMEHTAaX M CBOMCTBaX MX COCJUHEHUN HA OCHOBE PACIIUPEHUS U YIIIYOJICHHS
NPEJICTaBIEHUH O CTPOCHHUM BEIIECTBA, XMMHYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKIIfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUSI XMMHUUYECKOW KMHETUKU
U TepMmoauHaMuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepumoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHWYECKUX MPEACTABICHUIX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSICHAETCS C TOUKU 3PEHUSI DPHEPTEeTUUECKUX M3MEHEHUH npu e€ 00pa3oBaHUM U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUIIOB ~ peaKkIui  JOmoNHseTcs  (GOpPMHpPOBAHMEM  MPEACTaBICHUH 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJTIU3E PACIIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX M MEXaHMU3MaX PEaKIIHid.

Ocoboe 3HayeHMe UMEEeT TO, YTO Ha COAEpPKAHHE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS M3YUCHHUSI IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHUI) OKAa3bIBAIOT BIMSHHUE CMEXKHBIC MTPEAMETHI. Tak, HampuMep,
B COJICpKaHUM TpEeaMeTa ISl KJIACCOB XUMHUKO-(DU3UYecKOoro mpoduist O0binoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmeit xumuu. Ilpu
M3YUYECHUHU TIpeAMEeTa B JAHHOM ClIy4ae akleHT OyJeT clejlaH Ha OOIIHOCTh
METOJI0OB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUIl B XUMHUH U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHEHMUS



MAacChbl U JHEPruH, 3aKOHbl TEPMOJMHAMHKH, HJIEKTPOJIW3a, MPEACTABICHUS O
CTPOEHUHU BEUIECTB U JPYTOE.

B TO0 xe BpemMs B coaepkaHUM TpeaMeTa sl KIACCOB XHMMHKO-
Oronornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumus. B 3TOM ciywae mpenocTaBiseTcsl  BO3MOXKHOCTH — JJisi  Oosiee
00CTOATENILHOTO  PAaCCMOTPEHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K TMpPUMEpYy, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMOUABI, OEJIKH, YIJIEBOJbI, HYKJICHUHOBBIC
KUCJOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBE U CBOMCTBAX IMpEICTaBUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJIY>XKaT OCHOBOW ISl W3Y4YEHUS
CYIIIHOCTHU MPOIECCOB (POTOCUHTE3A, IbIXaHUS, MUILICBAPCHUSI.

B mnnane dopmupoBaHus OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
0O0IIIeHaYYHBIX METOJ/IOB MTO3HAHMS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMUsS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEMETHBIX CBA3SX C yUeOHBIMU MPEIMETaAMHU.

[Ipyu um3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOI'O M CPEJIHETO 0011ero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a/71aueil MepBOCTEIIEHHON 3HAYMMOCTH SIBIIAeTCA (hOPMHUPOBAHHUE OCHOB
HAyKd XUMHU Kak O0OJIaCTU COBPEMEHHOTO €eCTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTH YEJI0BEKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYphl. Pemienne
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHsI TpeIMeTa Mpeirnoaraet
peanu3aluio TaKuXx 1eNei, Kak:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBIEHUM IPUPOJIbI, O MECTE XUMUHU B
CHUCTEME €eCTEeCTBEHHBIX HayK M €€ Beaylleil poau B obOecrneueHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, YHEPreTUICCKON M IMUIIEBON OE30MaCHOCTH, B Pa3BUTHHU
MEJIMIMHBI, CO3JaHUU HOBBIX MaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHUs, B (HOPMHUPOBAHUHU
MUPOBO33PEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKA, a TaKXe 3KOJIOTUYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

e OCBOCHHE CHCTEMbl 3HAHWM, JIEKAIMX B OCHOBE XUMHYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTATBHBIX
MOHATHM, 3aKOHOB W TEOPUM XUMHHM, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHMH BEIIECTBA HA PpAa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX  H
KMHETHYECKHX 3aKOHOMEPHOCTSAX MPOTEKAHUS XHUMHUYECKHUX PEaKIHil, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX M AUCHEPCHBIX CHCTEMAX, 00 00Iux
HAaYYHBIX IPUHIUIAX XUMHYECKOTO TPOU3BOICTBA;



e (QopmMmupoBanue y oOyJaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW IJI1 OOBSICHCHHS
KITFOUEBBIX HMJIEH W TPOOJEM COBPEMEHHOW XWMHH, IJIsi OOBSICHCHUS U
MIPOTHO3UPOBAHMS SIBJICHUN, UMEIONINX €CTECCTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIEACTBUN
OBITOBOM M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKa, CBA3aHHOW C
XAMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAYYHBIX  METOJaxX  IIO3HAHMS,
HEOOXOJMMBIX I TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSCHCHHWS XUMHYECCKUX SIBJIICHUW, HMMECIONIUX MECTO B
NPHUPOJIC, B MPAKTHUUECKON JCATEITHPHOCTH U TTOBCETHEBHOM KU3HHU.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHET0 OO0IIEero oOpa30BaHHS IPU H3yYCHHUH
npenMera «XUMHUSA» Ha  yIIYOJIEHHOM YpPOBHE 0OCOOYIO  aKTyaJdbHOCTH
NPHOOPETAIOT TAKUE 1ICJIH U 3a/1a4UH, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B IIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUS K TIpolleccy TBOpYECTBA B OOJACTH TEOPETUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHUBAIIMM K OOYYEHHWIO M TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1e4YeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHOCTEeW oOydarommxcs, (GpopMHUpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIICHUS] K CaMO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIICCTBEHHON JCATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HWU;

e (opmupoBaHne yMEHWW W HABBIKOB Pa3yMHOIO IMPUPOOTNOIB30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOMIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON NESATEIBHOCTH.

OO6mIee 9nciIo 9acoB, MPETYCMOTPEHHBIX JJIsl M3YYCHUS XUMUU HA YIITyOJICeHHOM
YpOBHE cpenHero oodiiero odpazoBanusi, coctaBisier 204 yacoB: B 10 kiacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XUMHYEcKas CBS3b B
OpraHUYEeCKUX COCAUHEHUsIX. Tumbl TUOPUAU3AIMU aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBs3b. CIOCOOBI pa3phiBa CBA3€l B MOJICKYJIax
opranndeckux BemecTB. [loHsiTHe O CcBOOOJHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMYyJbl pa3iIMYHBIX BUAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHas. M3omepus. Buapl u3oMepHu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccupuKaluu oOpraHUYecKux BemiecTB. llonarue o
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYeCKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBUTEJIBHBIE PEAKIIMU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O0Opa3llaMu OpraHWYECKHWX BEIIECTB M MaTepuajaMud Ha HX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBAaHUE W TOPEHHE), KOHCTPYUPOBAHHME MOJIENICd MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonornyeckuii psij ankaHoB, o0mas Gpopmyiia, HOMEHKIATypa |
N30MeEpHsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTalied yriepoja, o-cBsizb. DuU3NUECKUE CBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKIMM 3aMEIICHUS, H30MEpU3allUu,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil pajuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyUYEHUS U TPUMEHEHHE aJIKAaHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omoniorudeckuil psj ankeHoB, o61mias ¢opmysia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aiKeHOB, Sp°-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepus. Dusnyeckue CBONUCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3alud U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Ankanuensl. Knaccudukamnus ankaaueHoB (CONPsHKEHHBIC, N30JMPOBAHHBIE,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XUMUUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudueckuit psan alkuHOB, 001mast Gopmyia, HOMEHKIATypa U
U30MepHUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TpUMEPU3ALNH, OKUCIEHUA. KHCIOTHBIE CBOMCTBA aJIKMHOB, UMEIOIINX KOHUEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIC peakiiny Ha TPOMHYIO CBsA3h. CIIOCOOBI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast opMmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJHKale, peakuuu MNPUCOCANHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOIIEM JEWCTBUM 3aMECTHUTEIICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aJIKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBHOM,
TUAPOKCUIIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUsT U
MPUMEHEHUE apOMATHYECKHUX YIJIEBOIOPO/IOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnblit yronb v mpoiykTsl ero nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHEHHUE B MPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DONEeKTPOHHOE CTPOCHUE TaJIOreHIIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TajJOreHIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEeUCTBUE IUTajlOT€HAIKAHOB C MAarHME€M U LHMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3NUeCKuX CBOMCTB YrIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peakiuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurnBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajus, B3aUMOJCHCTBHE aleTUJIEeHa C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJOPOJIa B OPraHUYECKUX BEIISCTBAX, IMOJYYCHUE OTUJICHA W
U3Y4YEHHE €ro CBOWMCTB, O3HaKoMjieHHE C KoJulekuusiMu «HedTb» u «Yromby, C
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJIETUPOBAHUE MOJIEKYJ
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
MeTaHoJla M JTaHoya). ['omomoruueckuii psg, obmas Qopmyna, uzomepus,
HOMEHKJIaTypa U kiaccuukanusa. Dusnueckue CBONCTBA  MPEACIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OPraHMYECKMMHM M  HEOPraHMYECKUMHU  KHUCJIOTAMH.
KauecTBeHHas peakuysi Ha OTHOATOMHBIE CIIUPTHI. [[eicTBHE ATaHOIAa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHble CHOUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWCTBA: PEaKIUU 3aMEILCHUS, B3aUMOJEHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cupthl. [lpencraBneHne o MeXaHHM3ME PEAKIUH HYKICO(DHIBHOTO 3aMEIICHHS.
JlefictBie Ha opraHu3M 4esnoBeka. C(CrnocoObl MNONYy4YeHUS U TMPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifpa. Pusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl osydyeHust ¥ npuMeHnenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHble cOeAMHEHUS — AJIbACTU]IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIEeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DuU3MUECKHE CBOWCTBA ajbJErU0B U
KETOHOB. ~ XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckue cBONCTBa
OJIHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi dTepuduKaIuu, peakiud C Y4YacTHEM YTJEBOJOPOJHOTO pajuKaa.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHL. [loHSTHE O TNPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. [IpeacTtaButenn BBICIIUX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NAJIbLMUTHUHOBAS, OJIEMHOBAS, JUHO/IEBAS,
JUHONeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHHUS U MPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxusie 3¢upnl. ['omonorudyeckuit psa, obmas QopMmyna, u3omMepus u
HOMEHKJaTypa. PU3MYECKHEe U XUMHYECKHE CBOWCTBA: THUIPOJIM3 B KHUCIOW U
IEIIOYHOU CpEIE.

Kupsl. Ctpoenune, pu3znyeckue 1 XUMUUECKHE CBOMCTBA KUPOB: THAPOIU3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKupbl B Ipupoe.

Mp11a KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, MX MOIOIIEE JCHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, Tu-
U Tonmcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTOo3a, TajlakTo3a, puodo3a,
ne3okcupuodosa. dusznueckue CBOWCTBA M HaxoXaeHue B mpupope. dorocuHres.
XUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMHU C YYaCTUEM CIUPTOBBIX U AJIBACTUIHON
IPYII, CIUPTOBOE M MOJOYHOKHCIOE OpokeHue. [IpuMeHEHHE TIIOKO3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MajbTo3a U
JakTo3a. BoccranapnuBaronye U HEBOCCTAHABIIMBAIOIIME aucaxapuibl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupojie U npuMeHenue. [lomucaxapuibl: Kpaxmad,
IJIMKOTeH U 1esutojo3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmala, TJIMKOTeHa |
HeJUTI0JI03bl.  DU3MYECKHWE CBOMCTBA Kpaxmaida M IEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBa KpaxMaya: THAPOJIHN3, KAYECTBEHHAs PEaKIUsl ¢ HOJAOM. XUMHYECKHE
CBOMCTBA IIEJUIIONIO3BI: THIAPOIHN3, ToydeHue 3¢GUpoB IeItosio3sl. [loHsTue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M WX MPEBpAICHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICUCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIOBOI'O CIIUPTA B albJETH] HAa PACKAIEHHOU MEIHOM IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHUPTAa AUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), Bzaumoneiictrue
Kpaxmaja ¢ HOJOM, pelIeHHue IKCIEPUMEHTAIbHBIX 3a7a4 1o TemMaM «CHUpTH U
¢denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPHIY.

A30Tcojep:Kanue OpraHudecKue coeIMHeHus.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUuecKue W apOMaTHYECKHE; IMEePBUYHBbIC, BTOPUYHBIE U TPETUYHEIE.
Crpoenue mosekyin, obmas GopMyrna, u3oMepusi, HOMCHKIATypa U (hU3NYECKHE
cBoicTBa. XMMHUYECKOE CBOWCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKAJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUA.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwinHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydenue aHunmHa u3
HUTPOOEH301A.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTaenbHble TPEACTABUTENN O-
AMUHOKHUCJIOT: TJIMIUH, aJaHuH. Ousznueckue CBOHCTBA aMHHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT KaKk aM(OTEpPHBIX OpPraHUYECKUX
COCIMHEHUN, peaklusl TMOJUKOHJEHCAlUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHrE aMUHOKUCIOT. CUHTE3 U THUAPOJIN3 MENTH/IOB.

benku kak mnpupoansle monumepsl. llepBuyHas, BTOpUYHAS W TpPETUYHAs
CTpyKTypa OenkoB. XHWMHYECKHE CBOWCTBA OEIKOB: THAPOJIN3, JEHATYpaIlus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
pacTBOpeHHe OEJIKOB B BOJE, JCHATypamus OEIKOB MpU HArpeBaHWH, IIBETHHIE
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepaiue OpraHWYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHSI XMMHUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHI, CPEAHSS MOJICKYIIIpHast



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHCHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETUIMETAKpWIAT, TOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIIEKTPOTPOBOIAIINE MTOJUMEPHI, OMOopa3iaraeMblie OJIMMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmomnekyaspHod ¢GOpMysibl OPraHUYECKOrO COCIUHEHHS TI0
MacCOBBIM JOJIIM 3JEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POpMYIIbI
OpraHMYecKOro BEIIECTBA Ha OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3€M MPU U3YUYCHUH OPraHUYECKOW XMMHUU B
10 ximacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX TMOHSTUW, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHUE, HAYYHBINA (aKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHHeE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, ()U3UUYECKUE BEJIMYMHBI, €IUHUIBI HU3MEPEHUS, CKOPOCTb, SHEPrus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTtema, Ouocdepa, MeTadbOIHU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, aBIXaHWE, OCNKH, YIIAEBOMABI, JXUPBI, HYKICHHOBBIE KHUCIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIIUBO.

Texnonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. ATOMHBIE opOouTanu. Kinaccudukaruss XuMUUeCKUX 3JIEMEHTOB (S-, p-,
d-, f-a;mementsr). PacmpeneneHue 3IEKTPOHOB IO ATOMHBIM — OPOUTAJISIM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO0—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsA3b MepuoOAUYECKOro 3akoHa M llepmoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIIOXKHBIX BELIECTB MO TpylmnaM U IepuojaM. 3JHa4YCHHE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JIMHA CBSI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOM CBsi3U. KpaTHble cBA3u. BogopoaHas CBA3b.
MexXMOoNeKyIsIpHbIE B3AUMOICHUCTBUS.

BasieHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHnabie pacTBoOphl. [IpeacraBnenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasl J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAaCChl BEHIECTB; 3aKOH COXPAHEHHUS] U MPEBPALICHU S
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGheKThl XUMHUUYECKUX PEaKIIHi.
TepMoOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peaKIuU. XUMHUYECKOoe paBHOBecue. KoHncraHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTtponutuyeckas aucconuainus. CuiibHble W ClaOble AIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHTpasbHas,
mienouHas. Bogopoaubiii mokasarens (PH) pactBopa. ['maponus coneit. Peaknuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCICHMUS.
Okucnurenb W BOCCTAHOBUTENb. IIpolecchl OKHUCIEHUS M BOCCTAaHOBJICHUA.
Baxneiimue OKHCIMTENM W BOCCTAaHOBUTENIU. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACINIABOB BEIIECTB.

DKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pasziokeHue TMEpPOKCHAa BOJOpPOAAa B TMPUCYTCTBUM KaTalud3aTopa, MOJIEIU
KPUCTAJUTMICCKUX PEIIETOK, MPOBEJICHUE PEaKIIuii HOHHOTO OOMEHA, ONpEeICIICHUE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuoguueckoll cucremMe XUMHAYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYECKUEC
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETAIIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, pusndeckne M XHUMHYECKHE CBOMCTBA: PEAKIUU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lanmorensl. Haxoxnenne B mpupoje, CocoObl MOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
coeIMHEHus rajgoreHoB. JlabopaTopHbie U MPOMBIILICHHbIE CIIOCOOBI MOIYUYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlaGopaTopHble U NPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
Kkuciopona. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBL.

Cepa. Haxoxpaenue B mOpuUpoJe, CIOCOOBI MONy4eHUs, (unueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
ceprl(VI1). CepHucras u cepHas KUCIOTBI U UX coidu. OcCoOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxaenue B mpupoAe, CIOCOObl MONY4YEHHs, (PU3NYECKHE U
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBorcTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI0OpeHUs.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraepoxa(ll), okcun yrimepoma(lV), yronapHas kuciiota u eé
cojii. AKTHBHPOBAHHBIN yroiib, ancopbOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YTIIEPOJIOM, H €T0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupojie, crocoObl MONydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemHusA(lV), kpeMHHeBasi KUCIOTa, CUIIUKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiioB B Ilepuoanueckoil CUCTEME XUMUUYECKHUX JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OO1ime
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIHUs, MAPOMETAJLTYPIus,
anekTpomeramutyprusa. [lonsitue o koppo3uu MeTaisioB. CrnocoObl 3alIUTBl OT
KOPPO3HH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCUHEHU.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEUIECTB W UX COCIUHECHUM.
XKeécTtkocTh BOABI M CLIOCOOBI €€ yCTPaHEHMUSI.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyeckue M XUMHUYECKHE CBOICTBAa MapraHiia HU €ro COCIUHEHUM.
Baxneitmue coenunenuss wMapranua(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxxeneza(lll). [TonyueHue u mpuMeHeHHUE xee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[Muuk: momydyeHue, (PU3MYECKHE M XHMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA U TUAPOKCH]Ia IMHKA, THIPOKCOKOMILIEKCHI IIUHKA. [IprumeHenue
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamnsl W CIUIaBbl», B3aUMOJICHCTBUE
[IEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), B3aUMOJICHCTBUE IIMHKA M KE€JI€3a C PACTBOpPAMHU KHUCIOT H
HIeJI0YeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KAaTUOHBbl METAJIOB, B3aMMOJEHCTBHE THAPOKCHIOB ATIOMHUHHUS U ILMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMam
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponb xumuu B oGecriedeHr yCTOWYMBOTO pa3BUTHUS ueioBeuecTBa. [lonsTue
O HAy4YHbIX METOJaxX NO3HAaHWS M METOAOJIOTMA HAy4YHOrO HCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs Ba)XHEUIIMX BEUIECTB (Ha MpUMEpPE MPOU3BOACTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MENULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
obOecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MPENaparoB OBITOBOM XUMUU B TOBCEAHEBHOM
KU3ZHU.

XuUMHSI B CTPOUTEIHCTBE: BOXKHEUIIINE CTPOUTENbHBIE MaTepualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKkrue U MUHEPaIbHbIE YI0OPEHUSI.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€pUasibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuainsl s 371eKTpoHUKH. HaHoTEXHOIO0THH.

PacuétHnie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO M3 YYaCTBYIONIMX B PEAKI[MU BEIIECTB,
Macchl (00bEMa, KOJMYECTBAa BEIIECTBA) MPOJYKTOB pPEaKIMHU, €CIW OJHO U3
BEIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOIYKTA
peakiuu, €ciau OJHO W3 BEUIECTB JIAHO B BHUJIE pacTBOpa C OIPEAECIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM [JIOJIM W MOJSPHON
KOHICHTpPAllMM BEIIECTBA B PACTBOPE, MOJH BBIXOJA NPOAYKTAa PEAKIUUA OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmuzanus  MEXNOpeIMETHBIX  CBS3€H TPU  HU3YYEHHH OOmed u
HEeopraHmyeckoi xumuu B 11 Kiacce oCylIecTBIsIETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSATHH, MPUHATHIX B OTAEIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61mue ecTeCTBEeHHO-HAYUYHBIE IMMOHATHS : SIBJICHHE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJW3, CUHTE3, KiacCU(HKaIMs, IEPUOIUIHOCTh, HAOIIOIEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

®usuka: wmarepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIIECTBO, TENO0, OOBEM, arperaTHO€ COCTOSHUE BEIECTBA, WJCAJTbHBIA Ta3,
¢du3nyuecKkre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHUS, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTabonm3M, MaKpo-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK SHEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIC UCKOTAEMBbIE, TOTLIUBO,
pecypcesl.

TexHonorus: XUMU4YeCKass MPOMBIIUIEHHOCTb, METAJUIYPTHsl, CTPOUTEIIbHBIE
MaTepHUaibl, CENbCKOXO35MCTBEHHOE MPOU3BOJICTBO, MHUILIEBAs MPOMBIILICHHOCTb,
dapmarieBTHUECKAS MIPOMBIIUIEHHOCTb, MTPOU3BOACTBO KOCMETHUYECKUX



mnpernaparoB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, JSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA YTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMMHUCS POCCUMCKOM TpaKJaHCKOM HJAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTA M CAMOOTNPEIEICHUIO; HATMYUE MOTUBALIMM K
0oOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; ClIOCOOHOCTh CTABUTD LIENIH U CTPOUTH
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeSTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XUMHUS»  OTpa)karoT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIHbHOCTH
oOydaromuxcs B MpoLecce pealn3aluu 00pa3oBaTeNIbHON JESTEIBLHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00s13aHHOCTE,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIbHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIIEHUH Y4eOHBIX M MO3HABATEIbHBIX 3a/1ay, BBIIIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W NPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMEeHThI IPYTUX IpU aHAJINW3€E Pa3IMYHbIX BUAOB YU€OHOU JNESTENbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBCHHON XMMUM;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
NPWIOKEHUS] XUMUHM, OCO3HAHUS TOrO, 4YTO [JAHHbIE HAyKH €CThb pe3ylbTaT
JUINTETIbHBIX ~ HAOMIOACHHWH, KpPOMOTJIMBBIX 3KCHEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB,;



MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOMEM
aHanu3e mH(OpMalMKU O MEPEOBLIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBS3aHHBIE C XUMHUUYECKUMHU SBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYIIKOB;

4) popmMupoBaHHSs KYJbTYPHI 310POBbS:

NMOHUMAHUSI IIEHHOCTEW 370poBOro U 0Oe3omacHOro o00pas3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JCATEIHLHOCTH;

NOHUMAHMSI UEHHOCTH TMPaBUJI HWHIAWBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
JESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM ©  JAPYTUX  BUIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PEIIEHUU MPAKTUYECKUX 3a]ad
COIIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCuil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIAYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccnn W peanu3aniil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 1EJIeCO00Pa3HOT0 OTHOUIEHUS K MPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHMUS )KM3HU HA 3eMIIE;

MMOHMMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJjieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbl;



OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOJOTOIb30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejie, YMEHHUsI MPOTHO3UPOBATh HEOIArONPHUATHBIC SKOJIOTHYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, IKOJIOTHYECKOU KYIbTYPHI,
OTbITa NeATeNIbHOCTU HKOJIOTUUECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'O MO3HAHMS

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPY)KAroIIeM MHUPE KaK O €IWHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MpoOIeM COXpaHEHUsI
IPUPOJHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBUIIM3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBICHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEIIEHUU TJIOOAIBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IYHEPreTUUYECKOMH,
MUIIEBOM W SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00ECTICUCHUH
YCIIOBUN YCHEIIHOTO TPyJa M SKOJIOTUYECKH KOM(OPTHOM KU3HU KaXJAOr0 WieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, UCIOJBb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh
MOJIy9aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa H
MIPOUCXOIAMINX B HEM U3MEHEHU, YMEHHUS JeIaTh 000OCHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOUN NI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iIu4HbIX cepax mpodeccruoHaaIbHOU
NEeATEeNbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaTbl OCBOEHUS NMPOrpPaMMbl 0 XMMHUM Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE TOHSTHS, OTpa)Karolle
LEJIOCTHOCTh HAy4yHOM KapTHHbBI MHUpa M CHEeUU(PUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTEMA, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIpyTHUE);

yYHHUBEpCAJIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIOCOOHOCTD oOyuaroumxcs UCIOJIb30BaTh OCBOCHHbIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHMUSI U YHHBEpCAJIbHbIE Y4YeOHBIC
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIEe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIbHBIMM, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJTbHbIE Y4eOHbIE 1eiiCTBUA

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C TOCTABICHHBIMHU LIEJISIMU;

UCIIOJIB30BaTh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU TMOHSITUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATUS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUS W KPHUTEpUU [UJIs KIAacCU(PUKAIMK BEIIECTB W
XUMHWYECKHUX PEaKIUi;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBSA3M MEXKAY HU3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE pACCYXKJEHHUS (MHAYKTUBHBIE, JI€NYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMaTPUBAEMBIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUH Y4YeOHBIX MMO3HABATEIbHBIX WU MPAKTUYECKUX 3ajiad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUSI BEIIECTB M XMUMHUYECKUX
peaxkuuu;

dbopMynTUpOBATH LM U 3a]Ia4l UCCIIEIOBAHMS, UCIIOJIH30BATh MOCTABICHHBIE
U CaMOCTOSITEIBbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCcTBE HMHCTPYMEHTA
MO3HAHMS M OCHOBBI JUIsi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BIAJIETh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHUPOBAHHUS MW TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJO0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ysbrar, (PopMyJIUpOBaThH
0000ITIeHNS W BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHLTATOB MCCIICI0OBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATeIIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB pEIICHUs] MPAaKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3JTUYHBIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPOpManuu (HAy4HO-
NOMyJsIpHAsl JIUTepaTypa XHMHUYECKOrO COJEpXKaHUs, CIPAaBOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO Pa3TUYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHUYECKU OILICHUBATh ed JIOCTOBEPHOCTh u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOJABI MPH MOUCKE U
orbope wmHpOpMAIMK, HEOOXOAMMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  TIpelCTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCcTBE CpeACTBA Mpu paboTe ¢
XAMHYECKOW WHPOpMANMEH: TPUMEHSITh MEXNpenMeTHble (du3mueckue u
MaTeMaTUYEeCKre) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYHIECTBY 00CYK/1a€MOI TEMBI B XOJ€ IUAJIOTa U/ UU
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMMU IPU BBINOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJICHUSI U 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUU Y4YeOHBIX M HCCIENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G (eKTUBHBIN crnoco0 HUX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE camMoOaHalu3a u
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha yriayOIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHWM, BHUIIBI JEATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS M NMPUMEHEHWIO 3HAHUW B PA3IUYHBIX YyUEOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYaIIUsIX, CBA3aHHBIX C XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B OOECIEUEHUH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBOM 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MATEpPUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHun palMOHAIIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEeKa, a TakKKe OJKOJOTMYEeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO M IPUPOJIHOM CPELIE;

BJIQJICHHE  CHCTEMOM  XMMHYECKHMX  3HAaHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIUE MOHATUSA — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboyouka atoma, S-, P-, d-aToOMHBIC OpOWTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTaNei, HOH, MOoJeKya,
BaJICHTHOCTb, 3J€KTPOOTPUIATEIBHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKasl CBSA3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHbINA 00BEM, YIIIEpOIHbIN CKelleT, PYHKIIMOHAIbHAS
Tpylmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHBIE), H30MEpUs CTPYKTypHass U TNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKAlIUe OpraHUYeCKUue COCAMHEHHs, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIUWHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. W. MengeneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPALICHUS DSHEPrUM TMPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHHW3MaxX XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opueHntantsl | u Il pona);
(baKkTONOTHYECKHE CBENIEHUS O CBOWCTBAaX, COCTaBe, MOJYYEHHH M O€30MacHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YelIOBeKa, OOMIMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOM3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHITHM,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, HWCIOJIb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIi COCTaBJICHUS MOJICKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PACKpPbIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0OajaHca »d3TUX peakiuil, peakuuil HOHHOro OOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLIIOCTPAIuU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABIMBATh MPUHAIJICKHOCTh H3YUCHHBIX
OpraHUYeCKUX BEHIECTB MO HMX COCTaByY U CTPOCHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne COCIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBoAuTH TpUBUAIBHBIE HA3BaHUS JJIsl OTIAEIBHBIX
MpEeJCTAaBUTENICH OPraHMYECKUX BEIIECTB (ITHIICH, alleTUJICH, TONYOJ, TIUIEPHUH,
STUJICHTIIUKONb, (EHOJ, (QOpMaNIbJICTU/, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJI0Ta, CTEApUHOBAs, OJICMHOBAs, TATbMUTUHOBAS KHUCJIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHue);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs W HOHHAs CBsI3b, G- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSTH IIOJOXKEHUS TEOPHH CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa jisi 00bSICHEHNS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHUYECKHUX BEIECTB: aJKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKaJNEHOB,
QIKUHOB, AapOMATHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MIPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUH U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETHMYECKYI0  CBA3b  MEXIYy HUMH  ypaBHCHHSIMU
COOTBETCTBYIOIIUX XWMUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHS TOJATBEPX AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3H), B3AUMHOTO BIIUSIHUAS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH W
MPAKTUYECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, N3MEPEHNUN, MOJCIHUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEATETbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3YyYECHUSA
CBOMCTB BELIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHI: TMPOBOJUTH PaACUYEThl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenuYuH (Macca, OOBEM Tra30B, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BelIeCTBa MO WM3BECTHBIM MACCOBBIM JIOJISIM XHMHYECKUX SJIEMEHTOB,
IIPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TIO3UIMH  DKOJOTHMYECKOHW  Oe30MacHOCTH  TOCJIEACTBUS  OBITOBOM M
IIPOU3BOJICTBEHHOM JICSATEILHOCTH YEJIOBEKa, CBS3aHHOM C TmepepaboTKoit
BEILIECTB, UCIIOJb30BaTh MOJYUYEHHBIC 3HAHUS [JIS IPUHSITHS TPAMOTHBIX PEIICHUN
npo0JieM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI S3KCIEPUMEHT (IMOJIyYEHHE W M3YYEHHE CBOWCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30macHOro OOpallleHus ¢ BeIeCTBaMH MW JIabopaTOpHBIM 00OPYIOBaHHEM,
dbopMynupoBaTh Ielib HCCIENOBAHUSA, TNPEICTABISATh B pa3audyHOl ¢dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOMI0IaTh MpaBUJIa SKOJOTHYECKH 1EJIECO00Pa3HOTO MOBEICHUS B OBITY U
TPYAOBOM AEATEIIBHOCTU B LENSAX COXPAHEHHsSI CBOETO 30POBbs, OKPYXKAIOLIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MHOHUMAas cMbIc nTokazaTtens [TIK;

aHAJM3UPOBATH 1€J1€CO00Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHUH: OCYIIECTBJIATH IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOU MHGOPMALIUU B Pa3IMYHBIX UICTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XUMHUYECKYI0 MH(OpMAIHIO, nepepadaThiBaTh €€ U HCIOJb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynabTaThl OCBOEHUSI Kypca «OOmias W HeopraHuvecKas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTAX M II03HABAEMOCTHU SBJIIEHUW MPUPOABI, O MECTE U 3HAYCHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJU B OOECIEUEHUU YCTOMYHMBOIO
pa3BUTHA, B PEIICHUU NPOOJEM HKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
UCTOYHUKOB DHEPTHH, B OOCCIEUEHUU DPAIMOHAIBHOTO MPUPOOMNOJIH30BAHMS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M TPUPOIHOMN

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIINE TOHITHS — XUMUYECKUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSIHUS aToma, TMOpuamM3alvds aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJIa, BaJIEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCICHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJHAsA),
KpUCTAJUIMYECKasi pEHETKa, XUMUYECKas peakius, pacTBOp, JJIEKTPOJUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU d(PdeKT
XUMHUYECKOU PEaKIiUi, CKOPOCTh XMMHUUECKON peakiuy, XUMUUECKOE PAaBHOBECHUE;
TEOPUU M 3aKOHBI (T€OPHUS AIEKTPOJUTHUYECKOW AUCCOLMALUM, TEPUOIUUECKUN
3akoH J[.11. MenaeneeBa, 3aKOH COXpAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUSI PHEPTUM MPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUYECKHE 3HAHHUA, JIeKallMe B OCHOBE IMOHUMAaHUSA
NPUYUHHOCTA W CHUCTEMHOCTH  XMMHUYECKHX  SABIICHUWA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX M  KUHETHYECKHX 3aKOHOMEPHOCTSIX X
MNPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX U JTUCIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAaX, COCTaBE, NMOJYYEHHH M OE30MacCHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWYECCKHUX BEIISCTB B OBITY M NMPAKTHYCCKOMN
NEATCIBHOCTA  4YeJOBEKa, OOMMX  HAy4YHBIX MOPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTb YMEHHSI HUCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY ISt
cocTtaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUHA XHMHUUYECKHX  PpEaKIHil,
cucreMatnueckyio HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIIEIBbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACISITh BAJCHTHOCTh U CTENIEHh OKUCIICHHU S
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M M THUINA KPUCTAUIMUYECKOW PEIMIETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyrolilux BeIIeCTB, TETUIOBOMY 3D (EKTy peakiuu, U3MEHEHUIO
CTeNeHEl OKMCIEHHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTUIO KaTajau3zaTopa H
JIPYTHUE); CAaMOCTOSITEILHO BBIOUPATh OCHOBAHMSI U KPUTCPUM IS KIacCUDUKAIINH
M3Y4aeMBbIX BEIIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa /I.
N. MenpeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
[Tepnoauueckoit CHUCTEMEI .. Menneneena, HCTIONIB3YS HOHSTHUSI
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIacCOB,  MOATBEPKIATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MTOMOIIbIO YPABHEHU I COOTBETCTBYIOIINX XUMHUECKUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUA MOCPEACTBOM COCTABIICHHS 3JEKTPOHHOrO OajaHca
ATUX pEaKIui; peakuuii MOHHOro OOMEHa MyTEM COCTABICHUS HMX MOJHBIX U
COKpAIlIEHHBIX  HWOHHBIX  YPAaBHEHWUW;  pEAKUMM  THUAPOIM3A;  peaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHUMHYECKOM peaklud B 3aBUCUMOCTH OT Pa3IMYHbBIX
(bakTOpOB, a TaAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSTHUEM
BHEIIHUX Bo3aeicTBui (nmpunuun Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
NPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN TIpUPOJbl — HAOMIOICHUE, HU3MEPEHHUE, MOCIUPOBAHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTh 3TH 3HAHMS MPU IKCIIEPUMEHTAIHBHOM HCCIIEIOBAHUM BEIIECTB
U g OOBSICHEHUS] XUMHUYECKUX SBJICHHM, HMEIONIMX MECTO B MPHUPOJE,
MPaKTUYECKOU JIeATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
NOHSATUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSITHIM «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJIApHAs KOHICHTPALIMY;
MAaccChl BEIIeCTBa WM 00bEMaA Ta3a M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO A dekra
peakiuy; 3HaYeHUsT BOJOPOJHOTO IMOKa3aTessl PacTBOPOB KUCIOT W IIETOYeH C
M3BECTHOW CTETEHBIO JHUCCOIMAIMU; Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA)
NPOJYKTa PeaKIfH, €CIU OJHO M3 MCXOJHBIX BEIIECTB /IaHO B BUIE pacTBOpa C
ompeeIEHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEJIbHO TUTAHUPOBATh W TMPOBOJIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONMpEIeICHUE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIbI0 HWHAUKATOPOB, HW3YYEHUE BIHSHUSA
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW  peaklnu, pelIeHue
AKCHEPUMEHTAIBHBIX 3adad 1o TeMam «Mertamisy u  «Hemeramnel») c
coOmoIeHneM TpaBuil 0€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueM, (QOpMyaupoBaTh Ie€Jb HCCIEIOBaHUS, MPEACTABIATH B
paznuuHoi opMe pe3yibTaThl SKCIEPUMEHTA, aHAIU3UPOBATH M OLEHUBATH HX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBIMOJHEHHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, HYKOJIOTUYECKH IE€JIECOO0pPA3HOr0 TMOBEICHUS B OBITY W TPYAOBOH
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHON
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOrO Pa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYILECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU HHGOPMALIUU B PA3IMUHBIX UCTOYHHKAX (HaydHasi U yueOHO-Hay4dHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUECKYI0 MH(pOpMaIUIo, TiepepadarpiBaTh €€ U HUCIOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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Hroro no pazgeny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BricokoMomekyIspHbIE COSTUHEHUS 6 https://m.edsoo.ru/J6E3P2V3Q
Hroro mo pazueny 6
OBIIEE KOJIJMYECTBO YACOB I1O 102

[TPOI'PAMME



https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/J6E3P2V3Q

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (I (POBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoThI
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepnoanueckuit
IT
11 SAROM I LieproAIIeckad cHeTeMa 9 https://m.edsoo.ru/L4U8E4S7C
XUMHUYeCcKnX deMeHToB 1. Y.
MenneneeBa
.M
1.2 Crpoenne peuiectsa. Muoroobpasie 11 1 https://m.eds00.ru/S8T5V6KS8C
BEIIIECTB
1.3 XUMHYECKUE PeaKIHH 19 1 3 https://m.edsoo.ru/O8P9FE6R4A
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeranms 31 3 https://m.edso0.ru/Z5C7K4B6Z
2.2 Meranbl 23 2 https://m.edsoo.ru/S3L2P4M9J
Hroro mo pazgeny 54
Paznen 3. XuMus 1 ;KU3HL
M X
3.1 CTOART HOSHATILE XML AMMI T 9 https://m.edsoo.ru/O9P8S0Q1W
KU3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

I[TPOTPAMME



https://m.edsoo.ru/L4U8E4S7C
https://m.edsoo.ru/S8T5V6K8C
https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/S3L2P4M9J
https://m.edsoo.ru/O9P8S0Q1W




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

[Ipenmer u 3HaUeHUE
OPraHU4eCcKO XUMHH,
Mpe/ICTaBIeHUE O MHOI000pa3uu
OPraHNYeCKUX COCTMHEHUN

https://m.edso00.ru/C9G271V1U

DJIEeKTPOHHOE CTPOCHUE aToMa
yriiepoa (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BasieHTHBIC BO3MOXXHOCTH aTOMa
yriepoa

https://m.edsoo.ru/U5U1S214Y

XuUMH4YEcKas CBA3b B
OpPraHUYECKUX COCAMHECHUSX.
MexaHnu3mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CB3EH

https://m.edsoo.ru/O8VIK1Y9U

Teopus CTpoeHUST OpraHUIECKUX
coenunenuii A. M. byrneposa

https://m.edsoo.ru/YOP7N2R2B

Bupl uzomepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE
3¢ deKTh B MOJIEKyIax
OpPraHUYECKUX COCAMHEHUN

https://m.edsoo.ru/F4H4M4M3S

HpeI[CTaBJ'IeHI/IC 0 KJ'IaCCI/I(bI/IKaI_[I/II/I
1 CUCTCEMATHYCCKaA

https://m.edsoo.ru/T1Y4KOM6N



https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/F4H4M4M3S
https://m.edsoo.ru/T1Y4K9M6N

nomenkiarypa (IUPAC)
OpraHn4YeCKuUX BCUICCTB

Knaccudukamnus peaxnuii B
OPraHN4eCKO XUMHH

https://m.edsoo.ru/R2R1A5J0I

Cucremarusanus 1 00001IeHnE
3HAHUH 110 TEME

https://m.edsoo.ru/D80O3P5Y2G

AJKaHBI: TOMOJIOTHYECKHUM psL,
obmas Gpopmysna, HOMEHKIATypa U
M30Mepusi, IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYI

https://m.edsoo.ru/X9H6COV4E

10

CDI/ISI/I‘-IGCKI/Ie U XUMHYCCKHUC
CBOICTBA AJIKAaHOB

https://m.edsoo.ru/U0T8M5D2U

11

Haxoxnenue ajikaHOB B IPUPOJIE.
CriocoOpl OTy4eHHS U
MIPUMEHEHHE aJTKAaHOB

https://m.edsoo.ru/Y6L4I8E5J

12

[uxnoankansl: odmas Gopmyina,
HOMEHKJIATYpa ¥ U30MEpHs,
0COOCHHOCTH CTPOCHHS U
XUMUYECKUX CBOKCTB, CIOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

https://m.edsoo.ru/L3M0Q4G4H

13

Pemenune pacu€tHbix 3a1a4 Ha
OIIpeIeJICHUE MOJIEKYIISIPHOU
(hopMyIbl OPraHUYECcKOTO
BEIIIECTBA 110 MAaCCOBBLIM J0JISIM
aTOMOB 3JIEMEHTOB, BXOJISIINX B
ero cocraB. CucremMaruzanus U
000011IeHNE 3HAHUH 110 TEME

https://m.edso0.ru/O1T3VIN1X



https://m.edsoo.ru/R2R1A5J0I
https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/L3M0Q4G4H
https://m.edsoo.ru/O1T3V1N1X

14

AJIKEHBI: TOMOJIOTUYECKUM psI,
obmras popmysa, HOMEHKIATYpa,
IEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MouieKkyn. CTpyKTypHast U LUC-
TpaHC-U30MEPHS ATTKEHOB

https://m.edso00.ru/Q2Z7Z7Y9R

15

duznyecKkue U XUMHUYECKHE
cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

https://m.edsoo.ru/U4X0H9Y8N

16

CriocoOsl nostyueHust u
MpUMEHEHHE ATKCHOB

https://m.edsoo.ru/E6P4M201M

17

[IpakTuueckas padbora Ne 1 o
teme "lloydenue sTuneHa u
HU3yYEHHUE €ro CBOUCTB"

https://m.edsoo.ru/BOR1IW2X7L

18

Pemenue pacu€THbIx 3a1a4 Ha
OTpEEICHUE MOJIEKYIISIPHOM
(hopMyIIBI OPraHMIECKOTO
BEIECTBA

https://m.edsoo.ru/Y5X0S2Q0N

19

AJNKaZMEHbI: CONPsHKEHHBIE,
M30JIMpPOBaHHbBIE,
KymynupoBaHHble. OCOOEHHOCTH
AJIEKTPOHHOTO CTPOSHUS

https://m.edso0.ru/O6L4F3E6O

20

XuMHJecKre cBOCcTBa
COHpSDI(éHHHX JUCHOB

https://m.edso0.ru/C1H6S1S3S

21

Crnioco6bl nostyueHust u
IIPUMEHEHHE AJIKaINEHOB

https://m.edsoo.ru/E5Z3G5R1L

22

AJKUHBI: TOMOJIOTHYECKUN psi,
oOmias hopmynna, HOMEHKIATypa,

https://m.edso0.ru/Z8L0D4R4G



https://m.edsoo.ru/Q2Z7Z7Y9R
https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/B0R1W2X7L
https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/O6L4F3E6O
https://m.edsoo.ru/C1H6S1S3S
https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/Z8L0D4R4G

JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJ, (pu3nueckue cBoicTBa

23

XUMHYECKUE CBOMCTBA AJIKKNHOB

https://m.edsoo.ru/16Z27S6U9l

24

KauecTBenHnsble peakuyuu Ha
TPOMHYIO CBS3b

https://m.edsoo.ru/CO9W0OY6S6R

25

CriocoOsl nostyueHust u
MpPUMEHEHHE AIKHHOB

https://m.edsoo0.ru/L5X7C4G8E

26

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU pEaKIIuU

https://m.edso0.ru/C8P57971K

27

Cucrtematu3anusa 1 0000IIeHne
3HAHUH 110 TEME

https://m.edsoo0.ru/O0W4L6H40Q

28

ApEeHBI: TOMOJIOTHYECKUH DS,
obmas Gopmysa, HOMEHKIIATYypa.
DIJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYJ O€H30J1a U TOJyoJIa, UX
(uznueckue cBoicTBa

https://m.edsoo.ru/F3C4B209W

29

XUMHUYECKUE CBOMCTBA apEHOB:
peaKIK 3aMeIeHUs

https://m.edsoo.ru/L7U2L1W8S

30

XUMHUYECKUE CBOMCTBA apEHOB:
peaKIMK PUCOCTUHEHUS,
OKHCJIEHHE TOMOJIOrOB OeH30I1a

https://m.edsoo.ru/R6U319G8B

31

OCo0GeHHOCTH XUMUYECKUX
CBOMCTB CTHUpPOJIA

https://m.edso0.ru/S4C5B4V1X

32

Pemenue pacu€THbIX 3a1a4 Ha
OTIPEEIIEHUE MOJIEKYIIPHOU
(opMyIbI OPraHUYECcKOTOo

https://m.edso0.ru/W4J6S1T4I



https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/C8P5Z9Z1K
https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/R6U3I9G8B
https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/W4J6S1T4I

BCIICCTBA

33

CriocoObI mosTyueHust 1
MPUMECHEHHUE apECHOB

https://m.edso00.ru/O0Z5A80Q7R

34

T'enetnyeckas cBsA3L MCKOY
Pa3iIMYHbIMH KjlaCCaMHU
YIII€BOJIOPOJIOB

https://m.edsoo0.ru/M3K8G1B9Z

35

Pacuérel no ypaBHEeHUAM
XUMHUYECKUX PEAKIIUH.
Cucrematusanusa 1 00001IeHne
3HAHUU 110 TEME

https://m.edsoo.ru/W8T9K7V7B

36

[Ipuponnsii ras. IlomytHeie
He(TAHBIE ra3bl

https://m.edso0.ru/X3S0V3M5W

37

KameHnHbIi1 yroJib ¥ IpOIyKThI €10
nepepaboTKu

https://m.edsoo.ru/D5P5N7E2J

38

Hedts 1 ciocoOmr e
nepepabotku. [Ipumenenmne
MPOAYKTOB MepepaboTKu HEPTH

https://m.edsoo.ru/J7Z7E7AO0W

39

I'eHeTnveckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTJI€BOIOPOJIOB

https://m.edsoo.ru/W6W1M4A5R

40

FaJ’IOl"eHOHpOI/ISBOIIHI)IC
YrJIIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHHC, pCAaKIINH 3aMCIICHUA
rajorctHa

https://m.edsoo.ru/V4X1R2Z7F

41

JlericTBUE MIeI0YEH Ha
rajoreHIpou3BOAHbIE.
Bzaumoaericteue
JUTAJIOTCHAJIKAHOB C MArHHEM U

https://m.edso0.ru/0O8Z9G2K3C



https://m.edsoo.ru/O0Z5A8Q7R
https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/D5P5N7E2J
https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/V4X1R2Z7F
https://m.edsoo.ru/O8Z9G2K3C

OUHKOM

42

Cucremaru3zanus u oboOmieHne
3HaHUM 10 pas3aeny
"YrneBonoposr"

https://m.edsoo.ru/U1J5P9M1]J

43

KonTtponesHast pabota o Teme
"YrneBonoposr"

https://m.edso00.ru/S9Q9Y6G8N

44

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PsiJI,
obmas Gpopmyna, CTpoeHUE
MOJIEKYJ, U30MepHs,
HOMEHKJIaTypa, Ki1accuukanus,
(uznueckue cBoicTBa

https://m.edso0.ru/S2E1N7P2Y

45

XUMHUYECKHE CBOUCTBA
MpeACIbHBIX 0THOATOMHBIX
CITUPTOB

https://m.edsoo.ru/K8D5Q3H9V

46

CriocoObl MOTy4eHHS U
MPUMEHEHHE OTHOATOMHBIX
CIIHPTOB

https://m.edsoo.ru/V8G7P9D8Q

47

[IpocTeie aupel: HOMEHKIATYypa
1 U30MepHs, 0COOEHHOCTH
(DUBUYECKUX U XUMHUYECKHUX
CBOMCTB

https://m.edsoo.ru/Z3X6J9E5R

48

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIMKOJIb U TJIUMLIEPUH, UX
(hU3UYEeCKUEe U XUMHUYECKUE
CBOIiCcTBa

https://m.edso0.ru/X3Q308G0S

49

Crioco6bl mostyueHust u
PUMEHEHNE MHOTOATOMHBIX

https://m.edsoo.ru/A7U3Y1J9K



https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/K8D5Q3H9V
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/Z3X6J9E5R
https://m.edsoo.ru/X3Q3O8G0S
https://m.edsoo.ru/A7U3Y1J9K

CIIUPTOB

50

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(bu3nvecKkne CBOWCTRA.
TokcuaHOCTH PeHOTA

https://m.edsoo.ru/D711\W3N9J

51

Xumudeckue cBoicTBa (heHosa

https://m.edsoo.ru/O4M5L7U8Z

52

CriocoObI mosTydeHust 1
IpuMeHeHue (eHosia

https://m.edsoo.ru/B4N5S5A6K

53

[IpakTnueckas padora Ne 2.
Pemenne skcriepuMeHTaIBHBIX
3ama4 o teme "CrupThl U
(denopr"

https://m.edsoo.ru/U8J9U9V7J

54

Cucrtemaru3anusa 1 0000IIeHne
3HAHUH 110 TEME

https://m.edsoo.ru/NSA0A7030

55

AJbIeTUABI ¥ KETOHBIL:
AIIEKTPOHHOE CTPOCHHUE
KapOOHUIIBLHOM TPYIIIHL;
TOMOJIOTHYECKHUE PSIBI, 001Ias
bopmyna, u3oMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/Z5Y2G5L5C

56

ANbJIeruibl U KETOHBI:
(uznueckue CBOMCTBA; peaKuu
MIPUCOCTUHEHHS

https://m.edsoo.ru/F3A0M2F7]

57

Peakuuu okucieHus u
Ka4CCTBCHHBIC PCAKIIMHN
AJIBJACTU 0B 1 KCTOHOB

https://m.edsoo.ru/K8B3L6X0N

58

CriocoOblI MoNTyueHus albIeTHI0B
U KETOHOB

https://m.edsoo.ru/N203R1G9P

59

OI[HOOCHOBHLIC MMpEACIIbHBIC

https://m.edsoo.ru/Z0H2A2G7T



https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/N5A0A7O3O
https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/F3A0M2F7J
https://m.edsoo.ru/K8B3L6X0N
https://m.edsoo.ru/N2O3R1G9P
https://m.edsoo.ru/Z0H2A2G7T

KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOSHHS UX
MOJICKYIT

60

N3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCIIOT, HX
¢u3nveckrue CBOKWCTBA

https://m.edsoo.ru/F2L3H3N1Y

61

XHWMHUYECKUE CBOMCTBA
MpeiebHBIX 0JJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/M4X0E3J8N

62

Oco0OeHHOCTH CBOICTB
MYPaBbUHOMN KHCIIOTBHI.
Mmuoroo0pa3ue kapOOHOBBIX
KHCIIOT

https://m.edsoo0.ru/Q6T8N9Y6G

63

OcoOEHHOCTH CBOMCTB:
HETpeICTbHBIX U apOMATHIECKUX
KapOOHOBBIX, TUKAPOOHOBHIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BBICIIMX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/19Q3E3E0Z

64

IlonaTtue o IIPOU3BOJHBIX
Kap6OHOBBIX KHCIIOT

https://m.edsoo.ru/V201H9Y9K

65

Crnioco6bl nostyueHust u
IpUMeHeHHe KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/F5R1S6X4F

66

CrnosxHble 3(upbl:
TOMOJIOTHUECKUH psijl, oOrast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/VOA7R1B8T

67

Ddu3znyecKrue U XUuMHUECKHUE

https://m.edsoo.ru/FOC1B0OV5S



https://m.edsoo.ru/F2L3H3N1Y
https://m.edsoo.ru/M4X0E3J8N
https://m.edsoo.ru/Q6T8N9Y6G
https://m.edsoo.ru/I9Q3E3E0Z
https://m.edsoo.ru/V2O1H9Y9K
https://m.edsoo.ru/F5R1S6X4F
https://m.edsoo.ru/V0A7R1B8T
https://m.edsoo.ru/F0C1B0V5S

cBoiicTBa 3(pupoB

68

Pemenne pacy€THbIX 3a1a4: 110
YPABHEHUIO XUMHYECKON
peakuuu, Ha OIpEACIICHNAE
MOJIEKYJISIPHOH (POpMYIIBI
OpPraHUYEeCKOI0 BEIECTBA

https://m.edsoo.ru/M901B4B6A

69

[IpakTnueckas pabora Ne 3.
Pemenne skcriepuMeHTaIBHBIX
3an1a4 o teme "KapOoHOBbIE
KucnoThl. CroxHbIe Y3QUphI"

https://m.edsoo.ru/N4F7Z805Y

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUAPOIIH3)

https://m.edso0.ru/Z9E30Q5T5R

71

Oco0eHHOCTH CBOCTB KHUPOB,
coJiepKaluX OCTaTK!
HeNpeAeIbHbIX KUPHBIX KUCIIOT.
2Kupsl B mpupoe

https://m.edsoo.ru/W7X3E0AOM

72

MrU1a KaK COJIM BBICIIHAX
KapOOHOBBIX KHCIIOT, X MOTOIIEE
nencreue. [loustue o
CHHTETHYECKHX MOIOIINX
cpencrBax (CMC)

https://m.edsoo.ru/J5G5W5W1W

73

I'eneTnueckas cBSI3b
yIJIEBOJIOPOJIOB U
KHCJIOPOJICOCPIKAIIUX
OPraHUYECKUX BEIIECTB

https://m.edsoo.ru/V3J9U6T2S

74

Pacuétel o ypaBHEHUAM
XUMUYECKUX PEAKLUN

https://m.edsoo.ru/L7F2C3Z7R

75

CucreMmaruzanus u 00o01eHne

https://m.edsoo.ru/V3D1E5I7S



https://m.edsoo.ru/M9O1B4B6A
https://m.edsoo.ru/N4F7Z8O5Y
https://m.edsoo.ru/Z9E3Q5T5R
https://m.edsoo.ru/W7X3E0A0M
https://m.edsoo.ru/J5G5W5W1W
https://m.edsoo.ru/V3J9U6T2S
https://m.edsoo.ru/L7F2C3Z7R
https://m.edsoo.ru/V3D1E5I7S

3HAHUH 110 TEME

76

OOmiast xapakTepuCTUKa
YTJIEBOJOB U KiIacCH(PUKALIUS
yIIeBOJIOB (MOHO-, IU- U
MIOJIMCAXapH/Ibl)

https://m.edsoo.ru/\V9D4B4N5A

77

MoHocaxapusl: pusndeckue
CBOIICTBA M HaX0KJICHIE B
MpUpoJIe

https://m.edsoo.ru/HOH5B0Q5J]

78

[IpuMeHeHue rioKo3sl, €€
3HAa4YCHUC B ) KU3HCACATCIBbHOCTHU
Oprasusma

https://m.edsoo.ru/M5W4E2L0ON

79

Jlucaxapuibl: caxaposa, MajabTo3a

" JakTo3a. HaxoxxneHnue B
MIPUPOJIC U TIPUMEHEHNE
JUCaXapuIoB

https://m.edsoo.ru/F8X8V203R

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, GU3NYECKUE U
XMUMHYECKUE CBOICTBA,
MIPUMEHEHHE

https://m.edsoo.ru/EQR9DON4Y

81

Ilousarue 06 HNCKYCCTBCHHBIX
BOJIOKHax

https://m.edsoo.ru/F8G4S20Q2S

82

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIIPCACIICHUC JOJIU BbIXO/a
MMPpOAYKTA pEaKIUU OT
TCOPCTHUYCCKH BO3MOKHOI'O

https://m.edsoo.ru/B6YOHOPOX

83

Cucremaruzanusa 1 0000IeHne
3HaHUU 10 pas3aeily

https://m.edso0.ru/13G8I1T5Z

84

KonTponpHast paboTa o Teme

https://m.edsoo.ru/U3H7R611Z



https://m.edsoo.ru/V9D4B4N5A
https://m.edsoo.ru/H0H5B0Q5J
https://m.edsoo.ru/M5W4E2L0N
https://m.edsoo.ru/F8X8V2O3R
https://m.edsoo.ru/E9R9D0N4Y
https://m.edsoo.ru/F8G4S2Q2S
https://m.edsoo.ru/B6Y0H0P0X
https://m.edsoo.ru/I3G8I1T5Z
https://m.edsoo.ru/U3H7R6I1Z

"Kucnopoacoaepxaiiue
OpraHu4yecKue coeuHeHus"

85

AMUHBIL: KTaccuuKanms,
CTPOCHHE MOJIEKYJI, 001I1ast
dbopmyna, u3omMepus,
HOMEHKJIATypa 1 (pU3HUECKUe
CBOICTBa

https://m.edsoo.ru/X6WO0L4P2C

86

XUMHUYECKUE CBOMCTBA
anupaTUIECKUX aMUHOB

https://m.edsoo.ru/U707U5M3G

87

AHUIVH: CTPOCHUE aHWINHA,
0COOEHHOCTH XUMHYECKNX
CBOMCTB aHWJINHA

https://m.edsoo.ru/H8X5D1J4W

88

CriocoOsl nostydeHus u
pUMEHEHHE aTn(aTHICCKUX
aMHHOB

https://m.edsoo.ru/V3S6J4P3I

89

AMWHOKHCIIOTBI: HOMEHKJIATypa U
n3omepusi, pu3nuecKue CBOMCTBA.
OTnenbHbIC MPECTABUTENH Ol
AMHHOKHUCIIOT

https://m.edsoo.ru/EQC3K8G7F

90

XuMudeckrue cBolcTBa
AMHHOKHCJIOT, HX OMOJIOTHYECKOE
3HaYeHUEe aMHHOKHCIOT. CHHTE3 U
TUAPOJIN3 TIENTHIOB

https://m.edso0.ru/O310Z8L2Y

91

benku kak mpupoHbIe
MOJIUMEPBL; CTPYKTYPHI OEIKOB

https://m.edsoo.ru/I6F3C9X9Z

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

https://m.edsoo.ru/T9X1A9Y8S

93

AzoTcoaepxaiiue
TeTePOIMKINYECKUE COCTUHEHHUSI.

https://m.edso0.ru/02Z9S9H20



https://m.edsoo.ru/X6W0L4P2C
https://m.edsoo.ru/U7O7U5M3G
https://m.edsoo.ru/H8X5D1J4W
https://m.edsoo.ru/V3S6J4P3I
https://m.edsoo.ru/E9C3K8G7F
https://m.edsoo.ru/O3I0Z8L2Y
https://m.edsoo.ru/I6F3C9X9Z
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/O2Z9S9H2O

HyknenHoBbIE KHCIIOTBL: COCTaB,
CTpOEHHE U OHOJIOTHYECKAs POJIb

94

[Ipaktugeckas padora Ne 4.
Pemenne OKCIICPUMCHTAJIbHBIX
3aja4 1o Teme "A3zoTcoaepxaline
OpraHuYecKue coeauHeHus"

https://m.edsoo.ru/ASE9USL 9K

95

[IpakTnueckas pabora Ne 5.
Pemenue skcriepuMeHTATLHBIX
3amau o teme "Pacno3HaBanue
OPraHUYECKUX COCTMHEHUI"

https://m.edsoo.ru/P4AN4ASB6L

96

KonTponbHas pabora no teme
"A30TCOIepKaIINEe OPraHUIECKHE
coequueHus"

https://m.edsoo.ru/QON6T3R9J

97

OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOJICKYJISIPHBIX
COEIMHEHMI U METOJbI HX CHHTE3a
—T0JIMMEpHU3AIHs U
MOJIMKOHIEHCALIUS

https://m.edsoo.ru/14B1S8Z2E

98

IImactmaccel. YTunuszanus u
nepepaboTKa IIacTuKa

https://m.edsoo.ru/E5F2Z24X9U

99

DJ1acToOMEphI: HATypaJbHbIN
CUHTETHYECKUE Kayuyyku. Pe3nna

https://m.edsoo.ru/1I8A6J0I5U

100

Bonokna: HaTypaJIbHEIC,
HCKYCCTBCHHBIC, CUHTCTHYCCKUC.
HOJ'II/IMepLI CIICHHUAaJIBHOT'O
Ha3Ha4YCHUA

https://m.edsoo.ru/D7L0ASFSL

101

[IpakTuyeckas padora Ne 6.
Permienne sxcriepuMeHTaIbHBIX

https://m.edsoo.ru/Q916R6R8H



https://m.edsoo.ru/A5E9U8L9K
https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/I4B1S8Z2E
https://m.edsoo.ru/E5F2Z4X9U
https://m.edsoo.ru/I8A6J0I5U
https://m.edsoo.ru/D7L0A8F8L
https://m.edsoo.ru/Q9I6R6R8H

3a1a4 1o teme "Pacro3naBanue
I1acTMacc 1 BOJIOKOH"

O0001IEHHE U CUCTEMATU3ALIUS
M3YyYEHHOTO MaTepHaa 1o TeMe

102 " 1 https://m.edso0.ru/Y8G3H7Q1T
BricokoMonexysipHbIe
COeMHEHUs"
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/Y8G3H7Q1T

11 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

Atom. CocTaB aTOMHBIX SITIED.
XuMmuueckuii 3ieMeHT. M130ToIIbI

https://m.edsoo.ru/B308B6G8I

CtpoeHue AIeKTPOHHBIX 000JI0UeK
aTOMOB, KBAHTOBBIC UHCJIa

https://m.edso0.ru/H9Z1P9T5J

Knaccudukanus xumuaeckux
3JIEMEHTOB (S-, P-, d-, f-3memMenThI)

https://m.edsoo.ru/B7U6U4A9H

Pacnpenenenue 3neKTpoHOB MO
aTOMHBIM OpOUTAIISIM

https://m.edsoo0.ru/T4V4N2S0X

DNEeKTPOHHBIC KOH(DHUTYpaIHH
aTOMOB DJIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUU

https://m.edsoo.ru/H9O8G5HOP

DneKTpoHHbIE KOH(UTYpaluu
HMOHOB. DIEKTPOOTPULIATEIILHOCTD

https://m.edsoo.ru/W2D7V4R3W

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. H.
MeneneeBa, CBSI3b C COBPEMEHHOM
TEOpUEH CTPOCHUS aTOMOB

https://m.edsoo.ru/VOB8R3F7D

3aKOHOMEPHOCTH U3MEHEHHUSI
CBOWCTB XUMUYECKUX 3JIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX U
CJIOKHBIX BEIIECTB MO Ipynnam u
nepuoaam

https://m.edsoo.ru/KOUSH7T6I



https://m.edsoo.ru/B3O8B6G8I
https://m.edsoo.ru/H9Z1P9T5J
https://m.edsoo.ru/B7U6U4A9H
https://m.edsoo.ru/T4V4N2S0X
https://m.edsoo.ru/H9O8G5H0P
https://m.edsoo.ru/W2D7V4R3W
https://m.edsoo.ru/V0B8R3F7D
https://m.edsoo.ru/K0U8H7T6I

CucreMaruzanus u 00001eHue
3HAHUH 110 TEME

https://m.edso00.ru/0O6X1C6Z8M

10

Bunnl xuMuueckou CBA3U.
MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBs13U. Bonopoanas
CBsA3b. MEeXXMOJIEKYIISIpHBIC
B3aUMOJICICTBUSA

https://m.edso00.ru/O2Y8A7D50Q

11

BaneHTHOCTE M BaJIeHTHBIE
BO3MOJKHOCTH aTOMOB. CBSI3b
3JEKTPOHHOM CTPYKTYPBI MOJIEKYIT
C UX TEOMETPUYECKUM CTPOEHUEM

https://m.edsoo.ru/D4F0X611N

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COEIUHEHHUAX: COCTAB U
HOMEHKJIaTypa

https://m.edso0.ru/M607M5H8Q

13

BeniecTa MOJIEKyISIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHHS. THIThI
KPUCTAJUTMYECKUX PEIICTOK U
CBOICTBA BEIIECTB

https://m.edsoo.ru/K4V0S1L2D

14

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJIOUTHBIX
pacTBopax

https://m.edsoo0.ru/N2Q9T7M2G

15

HcTunHbie pacTBOpPHI:
HACBII[EHHbIC U HEHACHIIICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruapatsi

https://m.edso0.ru/X3D3K4M9L

16

CrniocoObI BeIpayKeHUS
KOHIICHTpAalluu pacTBOPOB

https://m.edsoo.ru/X4G0OL8DSE

17

Pemienune 3ama4d ¢ HCIOIb30BaHUEM

https://m.edso0.ru/C1J2X813D



https://m.edsoo.ru/O6X1C6Z8M
https://m.edsoo.ru/O2Y8A7D5Q
https://m.edsoo.ru/D4F0X6I1N
https://m.edsoo.ru/M6O7M5H8Q
https://m.edsoo.ru/K4V0S1L2D
https://m.edsoo.ru/N2Q9T7M2G
https://m.edsoo.ru/X3D3K4M9L
https://m.edsoo.ru/X4G0L8D8E
https://m.edsoo.ru/C1J2X8I3D

MOHSITHH "MaccoBas JOJIS
pacTBOpPEHHOTO BemecTra',
"MoJIsipHasi KOHIIEHTpaIus'"

18

Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYeCKUX BEIICCTB

https://m.edsoo.ru/O9L5P80O5A

19

Cucremarusanus 1 00001IeHnE
3HAHUH 110 TEME

https://m.edso00.ru/18Q40Q0K70Q

20

KontponsHas pabora no temam
"Crpoenue atoma. [leproauueckuii
3akoH u [lepuoanueckas cucrema
XUMHUYeCKnX deMeHToB 1. 1.
MenneneeBa', "Ctpoenue
BemecTBa. MHOTOOOpas3ue
BelecTB"

https://m.edso0.ru/N2T0A3D5Z

21

Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXPaHEHHUS MacChl BELIECTB; 3aKOH
COXPaHEHUS U MPEeBpaICHUS
SHEPrUU MPU XUMHYECKUX
peakuusax

https://m.edsoo.ru/DOL4K6K4I

22

Tennosie 3 (HEKThI XUMUYECKUX
peakuuii. TepMoxuMuveckue
ypaBHCHHS

https://m.edsoo.ru/R5M405T 2l

23

Brruucnenus no YPaBHCHUAM
XUMHUYCCKUX peaKI_lI/Iﬁ u
TCPMOXUMHUYCCKUM YPABHCHUAM

https://m.edso0.ru/R3S4J3B9T

24

CKOpOCTh XMMHMUYECKOH peaklnu, €€
3aBUCHUMOCTB OT Pa3JIMYHBIX

https://m.edsoo.ru/TOY1X8N4H



https://m.edsoo.ru/O9L5P8O5A
https://m.edsoo.ru/I8Q4Q0K7Q
https://m.edsoo.ru/N2T0A3D5Z
https://m.edsoo.ru/D0L4K6K4I
https://m.edsoo.ru/R5M4O5T2I
https://m.edsoo.ru/R3S4J3B9T
https://m.edsoo.ru/T0Y1X8N4H

¢dakropos. Karanmus u
KaTaJIn3aToOPhI

25

T'omoreunsie n reTCpoOrcHHbIC
peaknuu

https://m.edsoo.ru/A5Y7R6D5Q

26

[Ipaktuyeckas padora Ne 1 mo teme
"Bnusiare pa3nuvHbIX (aKTOPOB HA
CKOPOCTh XUMHUYECKOH peakiuu"

https://m.edsoo.ru/X4ROR8UIM

27

OO6paTumble U HEOOpaTUMBbIE
peakuuu. XuMHUYECKOE PaBHOBECUE

https://m.edsoo.ru/Y3B3D208J

28

[IpakTnueckas padora Ne 2 o Teme
"Bnusinue pa3nuyHbIX PaKTOpOB HA
MTOJIOKEHNE XUMUYECKOTO
paBHOBecus"

https://m.edso0.ru/S6D4NQU4E

29

DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI.
CusnbHBIC U c1a0ble AJIEKTPOJIUTHI.
CreneHp TUcCOoIManun

https://m.edsoo.ru/U8L5Z3Y0M

30

HNonHoe npousBeieHre BOIbI.
Cpena BOJHBIX PacTBOPOB.
Bonopoansiii nokasarens (pH)
pactBopa

https://m.edsoo.ru/M904WO0K4Y

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIIHNE B pacTBOPax
AICKTPOJIUTOB

https://m.edsoo.ru/W6X0F7Q3A

32

[IpakTuueckas pabora Ne 3 mo Teme
"XuMHUECKHEe peakiuu B
pacTBOpax 3MEKTPOIUTOB"

https://m.edsoo.ru/VOY2E9E2B

33

OKHCIIUTEILHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU.

https://m.edsoo.ru/R2J6X7C00



https://m.edsoo.ru/A5Y7R6D5Q
https://m.edsoo.ru/X4R0R8U9M
https://m.edsoo.ru/Y3B3D2O8J
https://m.edsoo.ru/S6D4N9U4E
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/M9O4W0K4Y
https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/R2J6X7C0O

Baxneiiime oKuciuTenu u
BOCCTAaHOBUTEIU

34

Merto[1 371€KTPOHHOTO (3JIEKTOHHO-
HMOHHOT0) OanmaHca

https://m.edsoo.ru/A6C2R2U20

35

DIEKTPOIN3 PACTBOPOB U
pacIiiaBoB BEIIECTB

https://m.edsoo.ru/O600M4J9J

36

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

https://m.edsoo.ru/T1A5R5T2U

37

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

https://m.edsoo.ru/ESG3P1S1Y

38

CucreMaruzamus u 00o0IeHne
3HAHUI 110 TeMe "XUMHUYECKUE
peakuun"

https://m.edsoo.ru/I0P3L519Q

39

KonTponsHas pabora no teme
"Xumuueckue peakiuu"

https://m.edso0.ru/T9S3K8U7P

40

IlonoskeHne HeMeTaJIoB B
[Tepuoanueckoii cucreme
XUMHUYECKnX djeMeHToB 1. Y.
MeHneneeBa 1 0COOEHHOCTH
cTpoeHus ux atoMoB. Ousndeckue
CBOMCTBA HEMETAJJIOB

https://m.edso0.ru/Q1T9K5G9C

41

AJoTpomnus HeMeTayuIoB (Ha
pUMepe KUCIOPOoa, Cephl,
docdopa u yrnepona)

https://m.edsoo.ru/NSU5G9H1H

42

Bonopon: nonyuenue, pusndeckue
1 XUMUYECKUe cBOKcTBaA. [ uapu bl

https://m.edsoo.ru/N2MOT2H6M

43

I'anmoreHsl: HaX0XASCHUE B mpuponae,

CITOCOOBI MOJIy4CHUA, (I)I/I?»I/I"ICCKI/IG
1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/J1U1B5I3C

44

I'anorenoBonopoasl. Baxueiimue

https://m.edsoo.ru/Z8W3T6R4F



https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/Q1T9K5G9C
https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/Z8W3T6R4F

KHCJI0pOoACOACpKAIINC COCANHCHU A

TaJJOIrCHOB

45

JlaGopaTopHbIe U TPOMBIIIICHHBIE
CIIOCOOBI TIOJYYCHHSI TaJIOTCHOB.
[IpumeHeHne raJioreHoB 1 Ux
COEIMHEHU I

https://m.edsoo.ru/X7Z9E2F9H

46

[IpakTnueckas padora Ne 4.
PCHICHI/IC BKCHepI/IMeHTaJ'II)HI)IX
3aga4 o teMme "["amoreHsr”

https://m.edso0.ru/K9N3C2G2T

47

Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHbIE CIIOCOObI
noJtyueHusi, Gpuznyeckue u
XUMHUEecKue cBoicTBa. O30H.
[IpuMeHeHne KucI0poaa U 030Ha

https://m.edsoo.ru/L6U6D7Z7U

48

OKcupl ¥ IEPOKCHIBI

https://m.edsoo.ru/V7N4COROY

49

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

https://m.edsoo.ru/17A9X6N3N

50

Cepa: HaxOKJI€HUE B PUPOJIE,
crocoObI MOJTyueHus, PU3NIECKHe
Y XUMUYECKUE CBOHCTBA

https://m.edsoo.ru/H5F2T1J0E

o1

CepoBoiopo, Cynb(u bl

https://m.edso0.ru/X6C009G6R

52

Kucnoponaconepsxamue
coenuHEeHUs cepbl. OCOOCHHOCTH
CBOMCTB CEpHOM KHCIIOTHI

https://m.edso0.ru/G4Z4X3P9K

53

[IpakTuueckas paborta Ne 5.
Pemrenne skcnepuMeHTAIbHBIX
3aaa4 no teme "Cepa u e
coeMHeHus"

https://m.edsoo.ru/N612YOH3N

54

A3zor: HaxO0XKJACHUC B IIPUPOIAC,

https://m.edsoo.ru/NSDOU7F7B



https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/L6U6D7Z7U
https://m.edsoo.ru/V7N4C0R0Y
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/H5F2T1J0E
https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N8D9U7F7B

crocoObl MOJy4eHUs1, PU3NIECKUE
M XMMHYECKHE CBOMCTBA. AMMHAK,
HUTPHUIbL

55

Kucnoponconepxamme
coemqnuennd azora. OcodbeHnocTH
CBOMCTB a30THOU KUCJIOTBI

https://m.edsoo0.ru/Q5F6D7A3T

56

[Ipumenenue a3ora u ero
coeMHeHU. A30THbIE y100peHus

https://m.edsoo.ru/U7Q1L6M3B

57

®docdop: HaAXOXKACHHUE B IPUPOJIE,
CHOCOOBI OJy4YeHUsI, PU3NUYECKHE
1 XUMHYecKue cBoiicTBa. dochuabl
u hochun

https://m.edsoo.ru/O6FO0F4G6N

58

Oxkcunbl dpocdopa,
dhochopconepkaiire KUCIOTHI.
Comnu hochopHON KHUCTOTHI

https://m.edsoo.ru/W7X8I19R0V

59

[Ipumenenne docdopa u ero
coequaeHni. DochopHbie
ynoOpeHus

https://m.edsoo.ru/J7H0J518Y

60

[IpakTrueckas padota Ne 6.
Pemenue skcriepuMeHTaTbHBIX
3a1a4 o Teme "Azot u pochop u
UX coequHeHus"

https://m.edsoo.ru/W6K8J3L1M

61

Yrnepo: HaXxoKIeHUE B PUPOJIE,
QIJIOTPOTIHBIE MOJU(PUKAIIUY;
(buznyeckue 1 XuMU4ecKue
CBOWCTBA, IPUMEHEHNE

https://m.edsoo.ru/H2P8Q0X8G

62

Oxcup yrnepona(ll), okeun
yraepoaa(lV), yronbHas kucnora u

https://m.edsoo.ru/S4B2M3B7D



https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/O6F0F4G6N
https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/S4B2M3B7D

eé coim

63

Pemenne 3aa4 pa3jInuHbIX TUIIOB

https://m.edsoo.ru/E802D5U6T

64

KpemHuii: Haxox1€HUE B PUPOJIE,
crocoOBI OTY4EHUs, PU3NIECKUE
Y XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/L6J2R1H6G

65

Oxcup kpemuusi(1V), kpemHueBas
KHCJIOTA, CUIIUKAThI

https://m.edso00.ru/G1Y3D70Q9L

66

[IpuMeHeHne KpeMHUS U €T0
coeaunennii. CTeKII0, ero
MOJIy4Y€HHue, BUbI CTEKIa

https://m.edsoo.ru/ESE0VOQ8H

67

Pemenne 3aaa4 pa3jIM4YHbIX TUIIOB

https://m.edso0.ru/B8S614T6I

68

Cucrtemarusanusa 1 0000IIeHne
3gagui o teMe "Hemetamier"

https://m.edso00.ru/O1M50704P

69

KonTtponbHas padoTa o teme
"Hemerasner"

https://m.edsoo.ru/B6H3W6P4F

70

AHaln3 pe3yabTaToB KOHTPOJIbHON
paboTHI, KOPPEKITUS OMHUOOK

https://m.edsoo.ru/V2U1S7Q0K

71

ITonoxeHne MeTaIOB B
[Tepuoanueckoii cucreme
XHMHUYECKUX DJIEMEHTOB.
OCoOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB

https://m.edso0.ru/Q6G613M2H

72

OO6mue ¢puznuecKre CBOMCTBA
MeTaiioB. [I[puMeHeHne MeTamioB
B OBITY U TEXHUKE

https://m.edsoo.ru/\W6R4E0G2Y

73

CnnaBsl MetaioB. Kopposus
METaJJIOB

https://m.edso0.ru/Y600U9Q6J



https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/G1Y3D7Q9L
https://m.edsoo.ru/E8E0V0Q8H
https://m.edsoo.ru/B8S6I4T6I
https://m.edsoo.ru/O1M5O7O4P
https://m.edsoo.ru/B6H3W6P4F
https://m.edsoo.ru/V2U1S7Q0K
https://m.edsoo.ru/Q6G6I3M2H
https://m.edsoo.ru/W6R4E0G2Y
https://m.edsoo.ru/Y6O0U9Q6J

74

Pemenne 3aa4 pa3jInuHbIX TUIIOB

https://m.edsoo0.ru/F5Q3U1T7C

75

DNEKTPOXUMHUYUECKUN Psifl
HanpspkeHui MetaisoB. O0mmue
CHIOCOOBI TIOJYYCHHSI METAJUIOB

https://m.edso0.ru/DOK6S0G5Z

76

OO61rast xapakTepUCTUKA METAILJIOB
| A-rpynne [lepuonnyeckoit
CUCTEMbI XUMHUYECKUX IIEMEHTOB.
Harpwuii n xanuii: mony4enue,
(uznueckue 1 XuMU4ecKHue
CBOMCTBA, MPUMEHEHHE MTPOCTHIX
BEIIECTB U X COCTUHEHUN

https://m.edsoo.ru/HOP9F114Q

77

OO01as XxapakTepUCTUKa METaNIOB
IHA-rpynnst [Tepuoauueckoit
CUCTEMbl XUMHUYECKUX IIEMEHTOB.
Marnuii 1 KaJbIIuii: MOJTy4YEHHE,
(buznueckue 1 XuMu4ecKue
CBOMCTBa, MPUMEHEHHE MPOCTHIX
BEILECTB U X COCIUHEHHIA

https://m.edso0.ru/V3Y1V9X1Q

78

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHEHUsI

https://m.edsoo.ru/I3C8S1B4S

79

AJIOMUHHI: TTOTy4YEHHUE,
(buznyeckue 1 XuMU4ecKue
CBOMCTBa, MPUMEHEHUE

https://m.edsoo.ru/E7VV3MOA9C

80

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHMUS,
UX IPUMEHEHUE

https://m.edsoo.ru/D7F6B3T1W

81

Pemenue 3amau Pa3JIMYHBIX TUIIOB

https://m.edso0.ru/S1Z1C6E6C



https://m.edsoo.ru/F5Q3U1T7C
https://m.edsoo.ru/D0K6S0G5Z
https://m.edsoo.ru/H0P9F1I4Q
https://m.edsoo.ru/V3Y1V9X1Q
https://m.edsoo.ru/I3C8S1B4S
https://m.edsoo.ru/E7V3M0A9C
https://m.edsoo.ru/D7F6B3T1W
https://m.edsoo.ru/S1Z1C6E6C

82

[Ipaktuyeckas padora Ne 7.
Pemrenne skcniepuMeHTAIBHBIX
3aj1a4 1o Teme "MeTauibl IiIaBHBIX

noarpynm”

https://m.edso0.ru/U0T5W0T8W

83

OO61rast XxapakTepuCTUKA METAILJIOB
no6ouHbIx noarpymi (b-rpymm)
[Tepuonnueckoit CUCTEMBI
XMUMHUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/Y4U1X2L8Y

84

dusnyeckue U XUMHUYECKUE
CBOICTBa XpOMa M €ro COeIMHECHUM,
X IPUMCHCHHC

https://m.edsoo.ru/P5M6C0Z2L

85

Baxxnenmme coeJUHEHNS
Maprasia. [lepmanranar kanaus, ero
OKHCIHTENLHBIC CBOMCTBA

https://m.edso0.ru/GOV6UBW7K

86

dusnyecknue U XUMUYECKHE
CBOMCTBA JKeJe3a U €0
coenuHenui. [lonydyenue u
MIPUMEHEHHE CILJIAaBOB XKeje3a

https://m.edsoo.ru/W9N7H8X3L

87

dusznueckre U XUMHUYECKUE
CBOMCTBA MEJIH M €€ COCTMHCHUN,
UX TIPUMEHEHUE

https://m.edso0.ru/A206Y417X

88

dusnyeckne U XUMUYECKHE
CBOMCTBA IMHKA U €r0 COCAUHCHMI,
WX TIPUMEHEHUE.
I'ApOKCOKOMITIEKCHI IIMHKA

https://m.edsoo.ru/X6E7T0B0Q

89

[IpakTtuyeckas pabora Ne 8.
Pemenue skcriepuMeHTaIBHBIX
3az1a4 1o teme "MeTtambl
moOOYHBIX noArpymnm"”

https://m.edsoo.ru/U4Y3B9Z0F



https://m.edsoo.ru/U0T5W0T8W
https://m.edsoo.ru/Y4U1X2L8Y
https://m.edsoo.ru/P5M6C0Z2L
https://m.edsoo.ru/G9V6U6W7K
https://m.edsoo.ru/W9N7H8X3L
https://m.edsoo.ru/A2O6Y4I7X
https://m.edsoo.ru/X6E7T0B0Q
https://m.edsoo.ru/U4Y3B9Z0F

90

Pemenne 3aa4 pa3jInuHbIX TUIIOB

https://m.edsoo.ru/K9E4A6X1K

91

O0001IEeHUE U CUCTEMATU3ALIMS
M3YyYEHHOTO MaTepHaa 1o TeMe
"Mertauter"

https://m.edso00.ru/L9T6K7H6J

92

KonTtposnsHast pabota o Teme
"Metamib"

https://m.edsoo.ru/F7K8J0Z0D

93

AHam3 pe3ybTaToB KOHTPOJIEHOMN
paboThHI, KOPPEKITUS OMIUOOK

https://m.edso00.ru/\VV3S3F1T7X

94

Ponb xumun B o6ecieueHun
YCTOMYHMBOTO pa3BUTHUSA
yenosedecTBa. [[oHATHE O HAYYHBIX
METO/IaxX HCCIIENOBAHUS BEIIECTB

https://m.edso0.ru/X8S913V1H

95

Hay4unble mpuHIAIIBI OpraHUu3anyu
XUMHYECKOTO TIPOU3BOJICTBA.
[TpombInieHHBIE CTIOCOOBI
MOJTyYCHHUST BYKHEUIIINX BEIIECTB

https://m.edso0.ru/S0Y7D1H7S

96

XHUMHUYECKOE 3arpsi3HEHNE
OKPY’KaIoIllel Cpe/Ibl U ero
MOCJIEICTBUS

https://m.edsoo.ru/Y1Z8P4E2H

97

XUMUS U 3I0POBBE YEIOBEKA.
JlexapcTBEHHBIE CpeACTBa

https://m.edsoo.ru/POY9R3L2J

98

Xumus numy. Pons xumnu B
o0ecIIeueHnH MUIIEBON
0€e30MMacHOCTH

https://m.edso0.ru/T6S4G1V5U

99

Kocmernueckue u nappromepHbie
cpeacTsa. beitoBas xumust

https://m.edso0.ru/C7N6Y9IK5K

100

XHUMUs B CTPOUTEIILCTBE.
Baxwuelume cCTpoUTeNbHBIE U

https://m.edsoo.ru/C4Y4W1R9W



https://m.edsoo.ru/K9E4A6X1K
https://m.edsoo.ru/L9T6K7H6J
https://m.edsoo.ru/F7K8J0Z0D
https://m.edsoo.ru/V3S3F1T7X
https://m.edsoo.ru/X8S9I3V1H
https://m.edsoo.ru/S0Y7D1H7S
https://m.edsoo.ru/Y1Z8P4E2H
https://m.edsoo.ru/P0Y9R3L2J
https://m.edsoo.ru/T6S4G1V5U
https://m.edsoo.ru/C7N6Y9K5K
https://m.edsoo.ru/C4Y4W1R9W

KOHCTPYKIIMOHHBIC MAaTCPpHAJIbI

XHUMHS B CEJILCKOM XO3SIUCTBE.

101 Oprannueckre 1 MUHEpAIbHbBIE 1 https://m.edso0.ru/X0D2Q6M8B
ynoOpeHus
C 600
102 MCTEMATHEALITE H ODOBIIEHHE 1 hitps://m.eds00.ru/O003L3WIS
3HAHMI 110 TEMe
OBIIEE KOJIJMYECTBO YACOB I1O 102

[TPOTPAMME



https://m.edsoo.ru/X0D2Q6M8B
https://m.edsoo.ru/O0O3L3W9S




MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero oduIero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUI DIIEMEHT, aToM, H30TOIIbI,
ANIEKTPOHHAsS 000JI0YKa aToMa, S-, p-, 0-3JIeKTpOHHBIE OPOUTAIIH ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHME aroma, HOH, MOJIEKYJa,
BaJICHTHOCTD, ANEKTPOOTPHULIATENBHOCTb, CTeTeHb OKHCIICHHS,
XUMHYECKasi CBA3b (G- W T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3AIMS
aTOMHBIX OpOWTaNIel, KpHCTAUTMYECKash pemeETKa, MOJb, MOJSIpHAS
Macca, MOJIIpHBIH 00BEM, MOJIsIpHasT KOHIEHTpAlMs, pPacTBOPHI
(MCTUHHBIE, JAUCNEPCHBIE CHUCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIH
cKeseT, (yHKLUMOHAJbHAs TpYINa, paauKal, H30MEphl, CTPYKTypHas
dbopmyna, wu3omepus  (CTpyKTypHas, TreoMeTpuyeckas  (Iuc-,
TPAHCU30MEPHsI), TOMOJIOTHUECKUH pAl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOJA- M a30TCOoJIepXKallue COECIUHEHUs, OMOJIOTMYECKH aKTHBHbBIE
BelecTBa (yrieBOIbl, JKUPHI, OCIKN), MOHOMED, TTOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS, KPEKUHT, pU(POPMHUHT, THUIIBI
XUMUYECKUX peaKIUi (OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
SHIOTEPMHUECKUE, PEAKIIMM MOHHOIO OOMEHa, TOMO- M I'€T€pPOTr€HHBIE,
oOpatumble U HEOOpaTHUMBbIE), PACTBOP, NIEKTPOIUTHI, HEIIEKTPOJIUTHI,
UIEKTPOIUTHYECKAs JUCCOLMALINS, CTENEHb JAUCCOLUAINH, OKUCIUTENb,
BOCCTAHOBUTEINIb,  3JIEKTPOJIM3, CKOPOCTb XHMMYECKOW  peakluy,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOPUU U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHS OPraHUYeCKHX
BemiectB A.M. BbytnepoBa, Teopus 3MEKTPOIUTHUECKON TUCCOLMAIUY,
[Mepuomuueckuii 3axkoH J[.Ml. MeHneneeBa, 3aKOH COXpaHEHHsI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3BIK XUMHHM, MHUPOBO33PEHUYECKHUE
3HaHMUs, JIEKAIIUE B OCHOBE NMOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUH, COBPEMEHHBIC IIPEIACTABICHUS O CTPOCHUU

BCIICCTBA HAa ATOMHOM, MOJICKYJIAPHOM W HAAMOJICKYJISIDHOM YPOBHAX

1.3

OpCACTaBJICHUA (O) MEXaHU3Max XUMHUYCCKUX peaKuHﬁ,

TCPMOJUHAMHUYCCKUX u KHMHCTHYCCKUX 3aKOHOMCPHOCTAX nux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTEMAxX

1.4

(akToNoOrMUecKue CBEICHHS O CBOWCTBAaX, COCTaBe, TMOJIYYCHUU U
0€30MacHOM  WCIIOJIb30BAHWM  BAXKHEUIIMX  HEOPraHWYECKHX |
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEIHHOCTH

YCI0BCKa

1.5

oOlMe HayyHble MPUHIMIBI XUMUYECKOTO IPOM3BOJCTBA (HAa IpUMEpe
IPOU3BOJCTBA CEPHOM KHCIOTHI, aMMMAaKa, METAHOJIA, INEePepadOTKH

HedTH)

CpopMHpPOBAHHOCTH YMEHUI BBISBIISTD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3alMOCBA3b N3YYCHHBIX HOHS[TI/II\/’I,
NPUMCHATL COOTBCTCTBYIOIIMEC IIOHATHA IHPH OIMMCAHUKU CTPOCHHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHNYECKUX BELIECTB U UX MPEBPALCHUI

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHWNU C TOHATHSIMH M TIPEJICTABICHUSIMH
IPYTUX MPEeIMETOB g 00Jiee OCO3HAHHOTO TIOHMMAaHUSI U OOBSICHEHUS

CYITHOCTH MAaTCpHUAJIBHOTO €IMHCTBA MHUpa

CdpopMHUpPOBAaHHOCTH YMEHHUS HCIIOJIH30BATh:

3.1

HAaUMEHOBAHUS XUMHUYECKHX COEIUHEHHH MEXIyHapOJHOTO COI03a
TEOPETUYECKOW M TPUKIATHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEILECTB, OTHOCALIMXCA K M3YYEHHBIM KjaccaM OpPraHH4ecKHX W

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHUS (opMya HEOpraHHYeCKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (GOpMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPUIIUPOBATH:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHUA H

KPUTCPUHN I KJ'IaCCI/I(bI/IKaI_II/II/I N3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpraHuM4eCKUC BCIICCTBA, CaAMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

MO pa3IM4HBIM TPHU3HAKaM (YUCIY M COCTaBYy pEarupyrolluX BeIIEeCTB,
TermoBoMy 3(dekTy peakuuu, H3MEHEHUIO CTeleHed OKHCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTannsaTOpa)

C(I)OpMI/IpOBaHHOCTB YMCHHA XapPaKTCPU30BATH IJJICKTPOHHOC CTPOCHHUC
aTOMOB (B OCHOBHOM H BO36y>KI[éHHOM COCTOHHI/II/I) U HWOHOB
XUMHYECKUX 3JIEMEHTOB 1 — 4 INEpruoa0B HCpHO,Z[PI‘ICCKOfI CUCTEMBI I[I/I
MeHpeneeBa U UX BaJICHTHBIE BO3MOXXHOCTH, MCIIOJB3Ys IOHATHS S-, p-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, SHEPTCTUYICCKHUEC YPOBHHA




ChopMupoBaHHOCTh yMEHHSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX MMHU COCTUHEHUU MO

[IepUOAaM U Irpymiam

ChopMupoBaHHOCTE YMEHHSI COCTABJISITh YPAaBHCHHSI XUMHUYCCKHX

peakuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ MMOoCpCACTBOM COCTABJICHUA

AIIEKTPOHHOTO OajaHca 3TUX PEeaKIuit

7.2

YpPaBHEHUSl PEaKUMM pa3jIMYHbIX THIIOB; IIOJHBIE W COKpAllEHHbIC
YpaBHEHUS peakuii HOHHOTO 0OMEHa, yUUTHIBAsl YCIOBHUSL, IPH KOTOPBIX

3TU peaKUUu UAYT A0 KOHIA

7.3

peakuuii THUAPOIN3a, PEaKlnii KOMILIEKCOOoOpa3oBaHHUs (HAa MpUMeEpe

TUAPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS )

CdopMHUpOBaHHOCTH YMEHHS TIOATBEPKIATh:

8.1

Ha KOHKpPETHBIX IMpHUMepax XapakTep 3aBHCUMOCTH PEAKIIMOHHOM
CIIOCOOHOCTH OpPraHMYECKUX COEOUHEHHH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSHUS @TOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, a TAK)K€ OT OCOOEHHOCTEH peann3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaknuit

8.2

XapaKTCpHBIC XHUMHUUYCCKUC CBOMCTBaA BCOIECTB COOTBETCTBYIOLIMMHU

SKCIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUN XUMUYECKUX peaKInii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAaB M BaxKHeilIne
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
IpyIIaM coeIMHEHUN (IIPOCThIEe BEIIECTBA, OKCUIbI, THIPOKCUIbI, COJIH;
yIIAEBOJAOPOIbL, TPOCThIE A(UPHI, CHUPTHI, (PEHObI, AIbJIETH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXKHBIE S(UPBI, >KUPBI, YIJIEBOJbI, aMHUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTh yMEHHUS MPOBOAMTH PACUETHl MO XUMHYECKUM
dbopMynaM M YpaBHEHHUSM XHMHUECKUX PEaKUUi C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOJYKTa PEaKIMH, €CITU OJTHO
U3 UCXOJHBIX BEUIECTB JAHO B BUJIE PACTBOPA C OMPEACIEHHON MacCOBOM

J0Jiel pacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BEMHOM JJ0J1M, BBIXOJIAa MIPOAYKTa pEaKIiu

10.3

Tem10BOro 3(pdexra peakiuii

10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

110 HaXOXXJICHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Bianenue cucreMol 3HaHUMM O METOAAX HAy4YHOI'O IIO3HAHMS SIBJICHUU
IIPUPO/IbI, UCIIOJIb3YEMBIX B ECTECTBEHHBIX HAYKAX U YMEHUE IPUMEHSTD
9TH 3HAHUS IPU SKCIEPUMEHTAIBHOM MCCIEI0BAaHUM BEIIECTB U JUIA
OOBSCHEHUS XUMHUYECKUX SBJICHUH, HMEIOLUIMX MECTO B IPUPOJE,

HpaKTI/I‘-IeCKOI\/JI JACATCIBHOCTH YCJIOBCKA U B HOBCGI[HGBHOﬁ KHN3HU

12

ChopMupoBaHHOCT, YMEHHS MPUMEHATh (WCIOJIB30BAaTh) 3HAHUS O
COCTaB€ W CBOMCTBaxX BEIIECTB [UJISI DKCIEPUMEHTAILHON TMPOBEPKHU
TUINIOTE€3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
peakuuid W MPOTHO3UPOBAHUS BO3MOMXHOCTEHM HMX OCYIIECTBIICHUS;
CHUCTEMHBIC XMMHYECKUE 3HAHUA JUISI OOBSICHEHWS W TPOTHO3MPOBAHMS
SIBJICHUH, HMMEIOIINX €CTECTBEHHOHAYYHYIO TPHUPOAY; JUIsl TPUHATHUS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallUAX, CBA3AHHBIX C XUMUEH

13

CdopMHpOBaHHOCTH, YMEHHsI TUIAHHPOBATH U TMPOBOJUTH XHUMHUYECKUN
OKCIIEPUMEHT (TOJTYYeHHE ¥ W3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OPTaHWYECKHUX BEIISCTB, KA4YECTBCHHBIC pEaKIMH YIJICBOJIOPOIOB
Pa3IUYHBIX KIACCOB M KHCIIOPOJCOJCPKAIIUX OPTaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX W OPraHWYECKHX BEIIECTB) C COONIOJICHHEM MpPaBHI
Oe3omacHoro  oOpamieHuss ¢  BEmeCTBaMHM W JIAOOPATOPHBIM
o0opynoBaHueM; GOpPMYIMPOBATH IIEITN HCCICIOBAHUS; TIPE/ICTABIATH B
paznmuuHOi  (opMe pe3ynbTaThl AKCIEPUMEHTa, aHAIM3HPOBaTh U

OLCHUBATh UX JOCTOBCPHOCTH
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ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH I€ICHANPABICHHBIM MOUCK
XUMHUYECKOU MHGOpMAIIUU B PA3IMYHBIX UCTOYHUKAX (HayyHas U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nHdopmaluu, cetb MHTepHeT u
Ipyrue), KpPUTUYECKH aHaJU3UpOBaTh XHUMHUYECKYI0 HH(opMaImio,
nepepabaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

y4eOHOiIl 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHMsI NPOrHO3MPOBATh, AHAIM3UPOBATH U
OLICHUBaTh MHMOPMAIMIO C TMO3MIMKA JKOJOTHYECKOM Oe30MacHOCTH
HOCIEACTBUM OBITOBOM M MPOM3BOJICTBEHHON AEATETBHOCTH YEJIOBEKa,
CBSI3aHHOW C mepepabOTKOM BemecTB; CHOPMHUPOBAHHOCTh YMEHHI
OCO3HaBaTb  ONACHOCTb  BO3ICHCTBUS  HA  KMBBIE  OPraHU3MBI
ONPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0Ka3aTels IpenebHOU
JONMYCTUMOW KOHLIEHTpallMM, W TOSCHATh Ha TMpHUMepax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEAHOTO BO3/ICHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
O XuUMnmn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBbI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJIENb CTpOEHUsi atoma. Pacmpenenenue
OJICKTPOHOB II0 JSHCPIreTUYCCKUM YPOBHIM. Knaccmbnkamm XUMHUYCCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHUSI SHEPTeTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIE 37I€KTPOHBI

1.2

[lepnoguueckas cucrtema xumudeckux onemMeHtoB JI.MI.  Menneneesa.
®usnueckuit cmpica Ilepuonnueckoro 3akona .M. MenneneeBa. [lpuunnHbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIIEMEHTOB M HMX COCIUHEHUH IO
MepuojiaM M rpynmnaM. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHeHHfl, BBICHIUMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. DIEKTPOOTPUIIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumudeckoii cBsi3u (KOBaJIeHTHas, HIOHHAs, METaJLIMYecKasi, BOJOPOIHAS)
1 MeXaHU3MBbI e€ 0Opa3zoBaHus. MeXMOJIEKYIIpHbIEC B3auMoAecTBUsA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpOoeHHs. THIbl KpPUCTATUTMUECKUX

peETOK. 3aBUCUMOCThH CBOMCTBA BEIIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU

1.5

Xumuueckass — peaknusa.  Knaccudukamwss ~— XMMHYECKMX — peakIuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dexThl XuMu4Yeckux peakiuil. TepMoxuMuyeckue ypaBHEHUs

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE paBHOBECHC. CDaKTOpLI, BIUAKOIIHNEC Ha

COCTOSTHHE XUMUUYECKOro paBHoBecus. [lpunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$[ Jucconuanus. CunbHble U ciiaOble QJICKTPOJIMTEI. Cpeﬂa
BOJHBIX pPACTBOPOB BCHICCTB: KHUCJIAd, HeﬁTpaJ’ILHaH, menoynas. CrereHb

nucconuannu. Peaknuyu HOHHOTO 0OMEHA

1.10

Iunponus coneii. MonHoe mpousBeaeHue BoAbl. Bomopoansnii nokazatens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBas 0OJIA paCTBOPéHHOFO
BCIICCTBA, MOJISIpPHAA  KOHOCHTpalUsl. HacpllieHHBIE W HEHACBIIICHHEIE

PacTBOPLI, PACTBOPUMOCTD. KpI/ICTaJ'IJ'IOF HUIpaThl

1.12

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pCaKkmuu. IloBeneHue BelECTB B cpeaax ¢

Pa3HbIM 3HAYCHUCM pH Metoasl QJICKTPOHHOTO OayraHca




1.13

DJEeKTPOJIN3 PAaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckix coeanneHnii. HomeHnknaTypa HeopraHuuecKux

BCIICCTB

2.2

XUMHUYECKUE CBOWCTBA BAKHEHIIMX METAJUIOB (HATPpUM, KaluHil, KalbIUH,
MarHvii, aJIFOMHHHNA, IIUHK, XPOM, JK€JIe30, Melb) M WX coenuHeHui. OOmue

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOWCTBA BAXXHEUIIUX HEMETAUIOB (TaJOT€HOB, CEPBI, a30Ta,
docthopa, yriepoga W KpeMHHUA) H  HMX  COeAUHEHUH  (OKCHUIIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )
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I'enermueckas CBI3b HCOPraHn4YC€CKrUX BCUICCTB, NPHUHAMJIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

Wnentuduxanus Heoprannueckux coeqnHeHn. KauecTBeHHbIE peakIuy Ha

HCOPraHNM4CCKUE BCIICCTBA U NOHBIL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMOJIOKCHHUA  TCOpHUU XUMHUYECKOTO CTPOCHUA OpTraHUYCCKUX
coequHenni A.M. BytiepoBa. YTiIepoaHbIN CKEJIET OPraHUYeCKONW MOJIEKYJIbI.
KpatHocTh XuUMHUYECKOW CBsI3U. S- W P-CBs3H. SP3-, SP2-, SP-ruOpuaM3anuu
opOuTasneil aToMOB yrjiepojaa. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XHUMHYECKOTO

cTtpoeHus MoJiekya. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[lonsitne o  ¢ynkumoHanbHOM  rpymme.  OpueHTanuoHHele 3 eKTb

3aMeCTUTEIEH

3.3

[IpencraBnenne o kiaccupuKaluu opraHuyeckux BemiecTB. Homenknarypa
OpraHMYECKUX COEIMHEHUHN (CUcTeMaThyeckas) W TpUBUAIbHbIE Ha3BaHUS

BaKHEHIITNX HpeHCTaBHTCHCﬁ KJIaCCOB OPraHUYCCKHUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH W HMOHHBIH MeXaHWU3Mbl peaknuu. IloHsTHE O

Hykieoduie u snekrpoduie. [Ipasmno MapkosuukoBa. [IpaBuno 3aiiieBa

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PaA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHsia, T'OPCHHC. HOJ'Iy‘-ICHI/Ie
AJIKaHOB. ]_II/IKJ'IOEUIKaHH. CHCI_[I/I(I)I/IKa CBOMCTB IIMKJIOAJIKAaHOB C MalbIM

pa3MEpoOM LHUKIIA. Peakmun NpHUCOCAUHCHHUA U PATUKAIIBHOT'O 3aMCIIICHU A

3.6

Ankennpl. XMMUYECKHE CBOMCTBA: peakiun nMpuCOCANHCHUA (FaJ'IOFeHI/IPOBaHI/IC,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHHC, l"I/I,[[paTaI_[I/IH), rOpCHUsA, OKUCIICHUA U
oJIMMCpU3alvuu. HpOMBII_HJ'ICHHLIC n J'Ia60paTOpHLIC CIIOCOOBI MOJIYyYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHUMHUYECKHE CBOMCTBA ajKaJUCHOB: pCakiuu MNpUCOCAUHCHUA

(FI/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W MOJHUMCEPU3ALINH. HOJIy‘ICHI/IC




AJIKaAUCHOB

3.8

AnxkuHbl. XMMUYECKHE CBOMCTBA: PEaKIUU MPUCOCAUHEHUs (rajJoreHupoBaHUE,
TUAPUPOBAHUE, THUIPATALUs, THIPOTAIOTCHUPOBAHUE) KaK CIOCO0 TOJIyYCHHS
MOJJMMEPOB M JIPYTUX MOJIE3HBIX MPOAYKTOB. Peaknuu 3amemienus. ['openue
allEeTHJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHM JIJI1 CBAPKHU U PE3KHU

MCTAaJJIOB. HpI/IMeHCHI/Ie allCTHJICHA

3.9

Apenpl. XWMHYECKHE CBOWCTBa OCH30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHusl, NpUcoelnHeHusl (TUIpUpOBaHME, TajloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOWCTB cruposia. [lommmepusaius crupoia.

CriocoObI MoTy4eHHs! U IPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME € HaTpUeM KaK CHoco0  yCTAHOBJEHMS  HaJIU4us
TUAPOKCOTPYNIBI, €  TajJOreHOBOJOPOJaMH  KaK  CHOCO0  MOJTydyeHHS
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJIIpHas Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »srTaHosa: peakuus OpOKEHHs TIIIOKO3bI, THApATAIUs STHIICHA.
OTHUIICHTJIMKOJIb M TJIMLIEPUH KaK MPEACTABUTENM IPEIEIbHBIX MHOIOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoWcTBa (eHona (peakiuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anpaerunpl. XMMHUYECKHE CBOWCTBA TPEACTbHBIX albJIETUIOB: THIPUPOBAHHCE;
Ka4eCTBEHHBIC PEAKIMM Ha KapOOHWIBHYIO TpyHNy (peakimus «cepeOpsiHoro
3epkaiiay, B3aumoeiicTeue ¢ ruapokcuaom menu (I1). Tlomydenue npeaenbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHPTOB, THIpATaIlMs aleTWieHa. AIICTOH Kak

MMPEACTAaBUTECIIb KETOHOB. OcobenHoctT PEAKIIMK OKHUCIICHUA allCTOHA

3.13

Kap6OHOBLIe KHUCIOTEL. XUMHYECKHE CBOMCTBA MMpCACIbHBIX OJIHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBbHHOﬁ KHCJIOTHI.
HOJ'Iy‘ICHI/Ie InpeaACIbHbIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT. OKHCIICHHC
AJIKaHOB, AJIKCHOB, IICPBUYHLIX CIIMPTOB, aJIbACTHUIO0B. Bricmiue npeaACIbHbIC H

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Crnoxuble »¢pupsl U kupbl. CrnocoObl MOJY4YEHUS CIOXKHBIX 3(UPOB.
OO6patumocTth peakiuu stepudukanuu. I[IpuMeHeHue cnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHO NpoMbINUIEHHOCTH. JKHpBI Kak CIOXHbBIE 3(PUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XHUMMUYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKHUCIEeHHe. [HIponu3, WiIM OMBUICHHE, JKUPOB Kak CHocod
MPOMBIIIJIEHHOTO TOJIYYEHHUS! COJIeH BBICIINX KapOOHOBBIX KUCIOT. MbLIA Kak

COJIM BBICIHIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: pcakiimn € y4aCTUCM CIIMPTOBBIX U




QIBJICTUHON TPYII U MOJIOYHOKHCIOE OposkeHue. [IpuMeHeHue ItoKo3bl, €€
3HA4YCHUE B JKU3HEAEATEILHOCTU OpraHu3ma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBamoomye M HEBOCCTAHABIMBAIOIIME Aucaxapuisl. ['maposns
nucaxapunoB. Ilomucaxapuapl: kpaxmain, riaukoreH. CTpoeHHe MaKpOMOJEKYI
Kpaxmaja, TJIMKOreHa M Ueinrosio3bl. dusndeckue CBOMCTBA Kpaxmana u
LEJUTI0NI03bl.  XUMHYECKUE CBOWCTBA Kpaxmalja: THIpOJIN3, KadyeCTBEHHas
peakuus ¢ noaoM. XMMUYECKHE CBOMCTBA LEIUIIOJIO3bL: THMAPOJIN3, MOIy4CHHUE
¢upoB nemwmono3bl. lloHsATHE 00 WCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYeCKMe OCHOBAHMUSI: PEAKIIUU C BOJIOM, KHCIOTaMHU,
peakuus TOpeHHs. AHWUIWH KakK TMPEACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XUMHUYECKHE CBOWCTBA aHWJIMHA: B3aWMOJCHCTBHME C KHUCIOTaMH, OpOMHOM
BOJIOM, oOkucieHue. [losydeHne aMMHOB QJIKUIMPOBAHUEM aMMHUaKa |

BOCCTAaHOBJICHUEM HUTPOIIPON3BOJHBIX YIJIEBOAOPOJI0B

3.17

AMMHOKHUCIOTHI U OeNKu. AMHHOKHUCIOTHI Kak aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE AMUHOKHUCIIOTHI, OOpasyromiue Oelku. XUMHUYEecKHe
CBOMCTBa OENKOB: TMIPOJIN3, JeHATypalus, Ka4yeCTBEHHbIE (IIBETHBIE) PEaKIUU

Ha OenKun

3.18

CtpoeHne W CTPYKTypa MOJHUMEPOB. 3aBUCHUMOCTH CBOWCTB MOJUMEPOB OT
cTpoeHuss MoJekysl. OCHOBHBIE CMOCOOBI TOJYYCHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: peakIMy TOJIMMEpHU3aIuu 1 MoJuKoHAeHcanuu. Knaccudukamms

BOJIOKOH

3.19

I/I,Z[GHTI/I(bI/IKaL[I/IH OpraHu4eCKux COCHHHGHHﬁ. Pemenne OKCIICPUMCHTAJIBHBIX

3a7a4 Ha pacClioO3HaBaHWEC OPraHN4YCCKNUX BCIICCTB

3.20

I'enernueckas cBsI3b MCXKOY KlIaCCaMH OPraHu4C€CKHuX COG,Z[I/IHCHI/IfI

XUMHUS U )KU3Hb

4.1

XuMHs B TIOBCEAHEBHOW >KM3HM. IIpaBmia Oe3omacHOW pabOThI C €IKUMH,

TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMUA, CPCACTBAMU OBITOBOM XMMHUHU

4.2

XuMHs ¥ 3I0pOBbe. XUMHUS B MEJIMIIMHE. XUMUA U CEIIbCKOE XO3SIMCTBO. XUMHS B
MPOMBIIIICHHOCTH. XUMHUS U DHEPreTHKa: MPUPOAHBIA W MOMYTHBIA HeTIHON
raspl, UX COCTaB U UcHojib3oBaHue. CoctaB HePTH U e€ nepepaboTka (IPUPOAHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XnuMusg U 3Kojorusa. XUMHUYECKOE 3arpsA3HEHHE OKDPY)KAIOIIEH Cpelsl U €ro
nocnencteus. Oxpana ruapocgepsl, mouBbl, atMochepsl, ¢uopbl U (GayHbl OT
XUMU4eckoro 3arpsHeHus. IIpobiema OTXOJOB W MOOOYHBIX MPOJIYKTOB.

AJ'ILTepHaTI/IBHLIC HCTOYHHKHU SHCPIruu

4.4

O6IJ.[I/IC NpEACTaBJICHUA O IMPOMBINIJICHHBIX crocobax MOJIYYCHHUA XUMHNYCCKUX




BELIECTB (Ha IpUMEpE IMPOU3BOJCTBA aMMHaKa, CEpHON KuciaoTel). YépHad u
uBerHas  Merawryprus. CTeKn0 M CHIMKaTHas  [POMBIIIEHHOCTb.

[IpombiienHass  opranuueckas  xuMud.  Cplpp€  aa8  OpraHudecKkoiu

MPOMBIIIICHHOCTH
5 Tunsl pacu€THbIX 3a1a4
51 Pacuérel maccel BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BEILlECTBA, Macce WK 00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIICCTB
5.2 Pacuérsl TemoBoro 3¢ dexra peakuuu
5.3 Pacuérel 00BEMHBIX OTHOIICHU Ta30B MPU XUMUYECKUX PEAKITUIX
5.4 Pacuérer maccel (00bE€Ma, KOJMYECTBA BEIECTBA) IPOIYKTOB PEAKIIUHU, €CITH
' OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoit miin 00bEMHOMN JI0JIM BBIXOJIA TIPOYKTA PEAKITUU OT
' TEOPETHIECKH BO3MOYKHOTO
Pacuéter maccer (00b€Ma, KOJTMUECTBA BEIIECTBA) IIPOIYKTA PEAKITUHN, €CITH
5.6 | 0aHO U3 BELIECTB JAaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM I0JIei
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuérel ¢ uCnosb30BaHMEM NOHITHI «MacCOBast IOJIS», «MOJIIpHas
' KOHIIEHTPALUS», «PACTBOPUMOCTh)
Haxoxaenue MonekyisipHoit ¢GopMysbl OpraHU4eCKOro BEUIECTBA 110 €T0
5.8 | WIOTHOCTH M MacCOBBIM JOJISIM 3JIEMEHTOB, BXOIAIIMX B €r0 COCTAB, HIIH I10

MPOJIyKTaM CrOpaHus




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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