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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo XuMuu Ha ypOBHE CpelHero oduiero oOpazoBaHus pazpaboTaHa
Ha ocHoBe DexpepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «OO0 obpa3zoBaHUM B
Poccuiickoit ®denepanuu», TpeOoBaHUN K pe3yjbTaTaM OCBOEHHUs (eaepabHON
oOpa3zoBaTeIbHOM MporpamMmbl  cpeaHero obmiero obpaszoanus (DPOII COO),
MpeacTaBleHHbIX B DefepaqbHOM TOoCyJapCTBEHHOM 00pa30BaTEbHOM CTaHIApTE
COO, c yuérom Konuenuuu npenogaBaHus y4eOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTeibHbIX opranu3anusax Poccuiickoit denepaiyu, peanau3yonux OCHOBHbIE
oOpa3oBaTeiabHble MPOrpPaMMbl, M OCHOBHBIX MOJOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTaHus B Poccuiickoit ®enepanuu Ha nepuon ao 2025 roxa» (Pacnopsixenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIX0/I0B K pa3paboTKe MpOrpaMMbl IO XUMUH, K OTPEJEICHHUIO 00LIeH
CTpaTeruu 00y4yeHus, BOCIIUTAHUS U Pa3BUTHUS O0yUYaIOIIMUXCS CPEICTBAMU y4eOHOTO
npeamera «Xumus» a1 10-11 kmaccoB Ha 0a30BOM  ypPOBHE  COCTABHIIM
koHuentyanbubie mnosokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH I1IEJIEH,
collepKaHMsl, pe3ylbTaTOB OOy4YeHUS M TpPeOOBaHWI K YPOBHIO TOJTOTOBKHU
BBIMTYCKHUKOB.

Xumuueckoe 00pa3oBaHue, 0JIy4aeMOo€e BhIITYCKHUKaMH 0011e00pa30BaTeIbHON
OpraHU3allMH, SBISETCS HEOTHEMJIEMOM 4YacThIO UX 00pa30BaHHOCTH. OHO CIIYKUT
3aBEpIIAIOIIMM 3TallOM peajin3allid Ha COOTBETCTBYIOIIEM €My 0Oa30BOM YpOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOW CHCTEME XMMHUYECKOro 0Opa3oBaHUS.
OTH LEHHOCTM KacaroTcs I[IO3HAHUS 3aKOHOB  IPHUPOAbI, (OpMHUPOBAHUS
MHUPOBO33pPEHUS U 0011l KyIbTYpbI YEJIOBEKA, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOT O
OTHOLIEHUS K CBOEMY 3J0pPOBBI0 M IPHUPOAHOW cpeze. Peanusyercs Xummyeckoe
oOpa3zoBaHue 00y4aromMMUXCS Ha YPOBHE CPEJHETO 00IIero o0pa3oBaHuUs CPeJACTBAMU
yueOHoro npeamera «XUMHs», COAEPKAHUE U OCTPOEHUE KOTOPOIrO ONpE/esieHbl B
oporpamMme Mo XUMHUU € YUETOM CleU(pUKHA HAYKH XUMUH, €€ 3HaUeHUs B MO3HAHUU
IPUPOJIbI U B MaTE€pUAJIbHON >KU3HM OOIECTBA, a TakKkKe ¢ y4ETOM OOLIUX Lieneil u
MPUHLUIIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO 00IIEero
oOpazoBanus B Poccuiickoit deneparuu.

XuMHUSl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK WIpPaeT 0CoOYyl pojb B
COBPEMEHHOMW IMBUIIM3AIMH, B CO3/JaHUN HOBOM 0a3bl MaTepHalbHON KyabTyphl. OHa
BHOCUT CBOH BKJIaJ B (POPMHPOBAHUE DPAIMOHAJIBLHOTO HAYyYHOI'O MBIILIECHUS, B
CO37aHUE LEJIOCTHOIO MpPEACTaBICHU OO0 OKpYKalolleM MHUPE KaKk O €JIUHCTBE
NpUPOJBI U YeJOBEKa, KOTopoe (opMHUpyeTCs B XMMUU HAa OCHOBE IOHUMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPY)KAIOIIET0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.

TecHo B3auMOAEHCTBYs C JAPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMUS CTaja
HEOTHhEMJIEMON YacThbl0O MHUPOBOM KYJIBTYPbl, HEOOXOJAMMBIM YCJIOBHEM YCIIEIIHOTO



TpyJla W KU3HM KaxJIoro uwieHa oOmecTtBa. CoBpeMeHHas XUMHS Kak Hayka
co3ujarenbHas, KaKk HayKa BBICOKMX TEXHOJOTHI HalpaBlieHa Ha pelieHue
I00aIbHBIX MOpOOJEM  YCTOMYMBOTO pa3BUTUS 4YEJIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0OPOBbSI.

B coorBercTBUM ¢ OOmMMMH IENSIMH W TPUHIUIIAMH CPEIHETO OOIIero
oOpazoBaHusi cojepxanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbI YpOBEHb
W3YUYCHHUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOIIEKYJIbTYPHYIO TMOATOTOBKY
oOydJaromuxcs, HeoOX0AUMYIO UM JJIsl BRIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOUEHHUSI B )KU3Hb COLIMYMA, MPOJOJDKEHUsI 00pa30BaHUs B PA3IUYHBIX
00J1acTSX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHEH.

CocrapistoniuMu ~ mpeaMeTa «XuUMUS»  SBISIOTCS  0a30Bble  KypChl  —
«Oprannueckass xumMus» U «OOmas W HEOpraHuyecKkas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHUW MO0 HEOPraHWYECKOW XMMHUU (C BKIIOUCHHEM 3HAHUM U3 OOIIeH XUMHUHU) U
opraHuyecko xumuu. DOpMHUPOBaHWE JAHHON CHUCTEMbl 3HAHUM TPU H3YUCHUU
npeaMeTa 00ecreynBaeT BO3MOKHOCTh pACCMOTPEHHSI BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpyktypa conepxaHus KypcoB — «OpraHuueckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cGHOpMHUpOBaHa B TpPOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOT0 MOX0/a K U3yUYEeHUI0 Y4eOHOTr0 MaTepuaia u o0yclIoBIeHa HCTOPUUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUM Ha OINpPEACNIEHHBIX TEOPETHUECKUX YpOoBHX. Taxk,
B Kypce OPraHM4YECKO XMMUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPHUH CTPOEHUSI OPTaHUUYECKUX COEIMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMHUYECKHUX
U DJIEKTPOHHBIX TMPECTaBICHUN O cTpoeHuu BemiecTB. CBeneHus 00 M3ydaembiX B
Kypce BELIECTBaX JAIOTCS B PAa3BUTUM — OT YIJIEBOJOPOJIOB O CJOYKHBIX
OMOJIOTMYECKH aKTHBHBIX COCIWHECHHMH. B Kypce OpraHM4ecKkodl XMMHHU TOJyYaroT
pasBuTHe CchOpPMUpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0OIIEero o0Opa3oBaHUS
MEepPBOHAYATILHBIC TPEACTABICHUS O XWMHUYECKOW CBS3HM, KIACCH(PUKAIMOHHBIX
MIPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUUYECKOM
peakIuu.

[lon HOBBIM yrioM 3peHUss B TmpeaMmeTe «XuMHUs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl HW3Y4YEHHBIM Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOPETUUYECKUN MaTepral U (PAKTOIOTHYECKHE CBEACHHS O BEIIECTBAX M XUMUUYECKON
peakiuu. Tak, B 4YacTHOCTH, B Kypce «OOm@as M HeOpraHuyeckas XUMUS»
00y4JaromMMCs MPEA0CTABISAETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE TIEPHOUIECKOTO
3aKOHA C OOIIETEOPETHYECKUX M METOJMOJOTHYCCKUX TMO3UINN, TIy0Xe TIOHATh
HUCTOpUYECKOE W3MEHEeHHe QYHKIHWKA OSTOTO 3aK0oHa — OT oOoOmaromein 10
OOBSICHSIONICH U MTPOTHO3UPYIOIICH.



Envnag cucrtema 3HaAaHMM O BaXHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOWMCTBAX M NPUMEHEHHHM, 4 TAKXKE€ O XMMHUYECKUX PEaKIUSAX, UX CYIIHOCTH M
3aKOHOMEPHOCTAX MPOTEKAHUSA AomnoiaHsAeTcs B Kypcax 10 u 11 ximaccoB anemeHTamMu
COAEpKaHUsl, UMEIOINMU KYJIbTYPOJIOTHUYECKUI U TPUKIATHON XapaKTep. JTU 3HAHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3M XHUMUU C JPYTUMH HayKaMH, PACKpbIBAIOT
e€ poJib B O3HABATEILHON U MPAKTUYECKOU AEATEILHOCTH YeJI0BEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTHUECKUX
MPUJIOKEHUN XMUMUHU, TTIOMOTAIOT BHITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MTPOOJIeMax, CBA3aHHBIX C XUMHEH, KPUTHIECKU OCMBICITUBATH
uHDopMalMi0 ¥  TPUMEHITh €€  JuIsl  TOMNOJHEHUsS  3HAaHWH, pelieHus
WHTEJJICKTYalIbHBIX M SKCIEPUMEHTAJbHBIX MCCIEA0BATEIBCKUX 3ajad. B uemnom
cojepkaHue yudeOHOro nmnpeaMera «XUMHUS»  JAHHOTO  YPOBHA — HM3Yy4CHUS
OPUEHTHPOBAHO HA (OPMHUPOBAHUE Y OO YHAIOIIUXCS MUPOBO33PEHUECKON OCHOBBI JIJIsI
noHuMaHust  GuIocopCKUX  HWACH, TaKMX Kak: MaTepuajlbHOE  EIUHCTBO
HEOPTraHUYECKOTO W OPTaHUYECKOro MHUpa, OOYCIOBJICHHOCTh CBOWMCTB BEIIECTB HX
COCTaBOM M CTPOCHUEM, MIO3HABAEMOCTh PUPOIHBIX SABJICHUN MMYTEM DKCTIEPUMEHTA U
pelieHrss  TPOTHBOPEUMM  MEXKIYy HOBBIMH  (PakTaMHM U TCOPETHUCCKUMH
PEANOCHIIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUH DKOJOTUYECKHX MpoOseM, a
Takke MpoOJieM cOepekeHUs DPHEPTETHUECKUX PECYpPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MaTEepHUasoB.

B nnane perenus 3a1a4 BOCIUTAHUS, Pa3BUTHS M COLMAIM3AIIUNA 00yUYarOIITUXCS
NPUHATBIE MPOrpaMMOM MO XUMHUM TOJIXOAbl K OIPEICICHUIO COJCpPKAHUS U
MIOCTPOEHUS MPEIMETa MPpeycCMaTPUBAOT (HOPMUPOBAHNE YHUBEPCATBHBIX YICOHBIX
NEeWCTBHM, WMEIONIUX 0a30BO€ 3HAYCHHE I PA3IMYHBIX BHJIOB JEATCIbHOCTHU:
pereHus mpobiieM, MOUCKa, aHalu3a U 00paboTKkH MH(POpMAITUU, HEOOXOUMBIX IS
npuoOpeTeHHus] ONbITa MPAKTHYECKOM M HCCIEI0BATEIBLCKOW  JEATEIIbHOCTH,
3aHMMAlOIIEe BaXKHOE MECTO B O3HAHUU XUMUHU.

B nmnpaktuke npenomaBaHuMs XUMHM KaK Ha YPOBHE OCHOBHOIO OONIEro
oOpa3oBaHusA, TaK U HAa YPOBHE CPEIHETO OOIIETro 0Opa30BaHMs, MPHU ONpPEEICHUU
COAEPKATEIbHOW XapaKTEPUCTUKU LEJIed M3YYCHHS MpeaMeTa HaIlpaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAIUIIMOHHO TpHU3HAETCS (QOPMUPOBAHHE OCHOB
XUMHYECKOM HAyKh KaK 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMSI, MPaKTUYECKON
NEATENIbHOCTU YE€JIOBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. C
METOJIMYECKOW TOYKH 3PEHUA TaKOM MNOAXOJ K ONPEACICHHUIO LEIEH H3YyUYCHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.

CornacHo AaHHOM TOYKE 3pEHUs TJABHBIMM IEISIMA HM3YyYEHHs] IpeameTa
«Xumus» Ha 0a3oBoM ypoBHe (10 —11 kJ1.) siBAIOTCSA:

e (hopMHpPOBaHNE CHUCTEMbI XUMHUYECKUX 3HAHUH KaK BayKHEUIIIEH COCTABJISIONIEH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPAa, B OCHOBE KOTOPOM JICKAT KIIFOUEBbHIC



MOHATHS, (PyHIAMEHTATBHBIC 3aKOHBI U TCOPUH XUMHH, OCBOCHHUE SI3bIKa HAYKH,
YCBOGHHE W  TIOHMMaHWE  CYINHOCTH  JOCTYNHBIX  00OOIICHHIA
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C MCTOPHEH MX pPa3BUTHS U
CTaHOBIICHHSI,;

e (opmMupoBaHHe M pa3BUTHE TMPEICTABICHUN O HAYYHBIX METOJaX IMO3HAHUS
BEIIECTB U XUMHUYECKHUX PEAKIIUN, HEOOXOMUMBIX JIJISI IPHOOPETCHHUSI YMEHUN
OpPUEHTUPOBATHCS B MUPE BEIIECTB M XUMHYECCKUX SBJICHUN, MMCIOIINX MECTO
B IIPUPOJE, B IPAKTUYECKOU U ITOBCEIHEBHOMN KU3HU;

e pa3BUTHEC YMCHHUH W CIIOCOOOB JESATEILHOCTH, CBI3aHHBIX C HAOJIOJCHHEM U
OOBSCHCHHEM  XUMHUYECKOTO  OKCICPUMEHTa,  COOJIOJCHHEM  TIPaBHII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsimy ¢ 3TuM, copeprkaTelnbHAs XapaKTEPHCTHKA IEJCH M 3amad WU3YYCHHS
npeaMeTa B IMporpamMMme Mo XMMHUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHHM C
HOBBIMH TPHOPUTETAMHU B CHCTEME CpexHero oomero ooOpazoBanus. CerogHs B
NpernojaBaHuy XUMHUH B OOJIBIICH CTETNICHU OTAAETCS MPEANOYTCHHE MPAKTUYCCKOMN
KOMITOHCHTE COJIep KaHus 00y4YCHHS, OpPUCHTUPOBAHHOW Ha TIOJITOTOBKY BBITYCKHHUKA
0011e00pa3oBaTeIbHON  OpraHM3alliM, BJAJCIONIET0 HE HA0OpoM 3HAHUWH, a
(YHKIIMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSIMH aKTHBHOTO
NOJIy4YEeHUS 3HAHUM U IPUMEHEHHUS UX B PEAIbHOM KU3HU JUIsl PEIISHUS MPAKTUYECKUX
3ajay.

B cBs13u ¢ 3TUM npu U3ydeHUH NpeaMeTa « XUMHUs» JOMUHHUPYIOUIee 3HaUYeCHUE
NpUOOPETAIOT TAKUE TEJH U 33/1a4H, KaK:

aganTainus 0OyYarouuxcs K YCIOBUSM JAMHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
(dbopMHUpOBaHUE UHTEIJUIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY NMPUHSTHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
’KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBanue y  OOydYalOmIUXCS  KIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMEIOINUX YHUBEPCAIbHOE 3HAYCHHWE JUIS PAa3IMYHBIX BHJIOB
JESTENBHOCTU: PEHICHUs MpoO0JeM, MOWCKa, aHanu3a W o0paboTku WH(POpPMAIINH,
HEOOXOIUMBIX NI TPUOOPETEHUS OMbITa JACATEIBHOCTH, KOTOpAas 3aHUMAET BaXKHOE
MECTO B TO3HAHMHM XUMHUH, a TaKXKe Ui OINEHKH C TO3WUIUH DKOJIOTHYECKOU
0e30MacHOCTH XapaKTepa BIUSHUS BEHIECTB U XUMUUYECKHUX MPOIECCOB HA OPTaHU3M
YeJoBeKa U MPUPOAHYIO Cpeay;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEHM OO0YYAIOMIMXCS: CIMIOCOOHOCTH CaMOCTOSTENBHO MPUOOpPETaTh HOBHIE
3HAHMSI 10 XMMHH B COOTBETCTBHH C XKU3HCHHBIMU TOTPEOHOCTSIMH, WCIIOIH30BATH
COBpEMEHHbBIE WH(GOPMAIMOHHBIE TEXHOJIOTHUHU IS TMOWCKAa W aHaim3a y4eOHOU U
HAyYHO-TIOMYJISIPHON WH(OPMAITUU XUMHYECKOTO COJICPIKAHMS;



dbopMupoBaHUE U Pa3BUTHE Y OOYYAIOUIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HAOJMIOAATEIbHOCTU, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbhIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUM W TPOBEACHUU XUMHYECKOTO
AKCTIEPUMEHTA;

BOCIIUTaHUE Yy  oOywarmmxcs  yOeKIEHHOCTM B  T'yMaHUCTHYECKOU
HaINpaBJICHHOCTH XWUMHH, €€ Ba)XXHOM pOJM B pEHIEHUH TI00aIbHBIX MpodiieM
pallMOHATILHOTO TPHUPOJIONOJIH30BAHMS, TMOMOTHEHUS YHEPTETUUYECKUX PECYpPCOB H
COXpaHEHMsI TIPUPOJIHOTO PABHOBECHs, OCO3HAHUSI HEOOXOIUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJE U CBOEMY 3JIOPOBBIO, a TakKe NPUOOPETEHHUs OIbITa
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHWUW IS TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueGHOM miane cpenHero o61ero oopazoBanus mpeamMeT « XuMus» 6a30BOro
YPOBHSI BXOJHUT B COCTaB MpeAMeTHON 00acTi « EcTecTBEeHHO-HAayYHbIE TTPEAMETHI.

OO6mee 4nciio 4acoB, OTBEAEHHBIX ISl U3YyUYCHHsS] XMMHH, Ha 0a30BOM YpOBHE
cpeaHero oo1iero oopasoanus, cocrabiseT 68 yacoB: B 10 knacce — 34 gaca (1 gac B
Hepento), B 11 knacce — 34 yaca (1 gac B Heeno).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHHT

[Ipenmer opraHMYeCKOM XMMHM: €€ BO3HUKHOBEHHE, Pa3BUTHUE U 3HAUYCHUE B
MOJIy4YeHHMH HOBBIX BEUIECTB M MaTepuanoB. Teopuss CTPOEHHsS] OpraHUYeCKUX
coenunenuii A. M. BytnepoBa, e€ ocHOBHBIE ToJioKeHHs. CTpYyKTypHbIE (OPMYIIbI
opraHudeckux BeuiecTB. ['omonorus, nsomepusa. XuMU4ecKas CBsI3b B OPraHUYECKUX
COEIMHEHUSX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccuuKaluu opraHMdyeckux BeuiecTB. HomeHnkmnaTtypa
OpraHMYeCKUX COEIMHEHUH (cucTeMarhueckas) W  TpUBUAJIbHBIE  HA3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METO/bl H3y4YeHUs BEIIECTB W WX MPEeBpallleHU:
O3HaKOMJIEHHE C 00pa3laMy OpraHMYEeCKUX BEIECTB U MaTepualaMu Ha UX OCHOBE,
MOJICTUPOBAHME MOJIEKYJ OpPraHMYECKUX BEIIECTB, HaOIOJIEHHE M OIMUCAHUE
JEMOHCTPALlMOHHBIX OMNBITOB [0 IPEBPAIEHUI0 OPraHUYECKUX BELIECTB MpPH
HarpeBaHuu (IUIaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBogopoabl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psaAa. MeraH M d3TaH —
NpOCTEHIINE TMPEACTABUTENM aJKaHOB: (U3MYecKne M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMEIICHWs] W TOPEHUs), HAXOXKJICHHE B TMPUPOJAE, INOIYYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHI psAn. DTUIEH W NPOMHIECH —
NPOCTEHIIINE MPEACTABUTENM aJKEHOB: (HU3MYECKHe M XUMUYECKHE CBOMCTBA
(peakuuyu  TUAPUPOBAHUS, TAJIOITCHUPOBAHUA, THUApPATALUH, OKUCJIEHUS U
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankxanuensl: Oyrtamuen-1,3 u wmetunOyragueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHYECKUE CBOWCTBa (peakuus noguMepusanuu). IlomydeHre CHHTETHYECKOTrO
KayudyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKHUM psii. ALIETUIIEH —
MPOCTENIINI NPEACTABUTEND AJIKUHOB: COCTaB, CTPOECHUE, (PU3UUYECKUE U XUMUYECKHE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TaJOTC€HUPOBAHUS, THApPATALUH, TOPEHUS),
MIOJIy4€HHE U IPUMEHEHNE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3NYECKHE U XHUMHUYECKHE CBOMCTBA
(peakuuu rajoreHMpoBaHUS W HUTPOBAHUS), MOJYyYEHUE W NpUMEHEHue. Toayon:
cocmas, cmpoenue, uzuiecKue u XumMuieckue cotUcmaa (peaxyuu 2aio2eHuposanis



U HUMPOBAaHUs), noaydenue u npumernerue. TOKCHIHOCTb apeHOB. [ eHeTHYeCKas CBsI3b
MEXKy YII€BOAOPOAAMH, IPUHAIJIEKAITUMHU K PA3TUIHBIM KIJIACCaM.

IIpuponHble MCTOYHUKM YriaeBOXOpPOAOB. lIpuponHelili ra3 M IOIyTHBIE
He(pTanble ra3pl. Hedpth m e€ mnpoucxoxnaenue. CrnocoObl nepepaboTku HedTu:
MEPEroHKa, KPEKUHI (TepMHUYECKHH, KaTaJuTH4YecKui), nupoiau3. I[IpoaykTsi
nepepaboTKu HEPTH, UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH W B ObITy. KameHHBIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHUs BEIIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH IlacTMace, KaydyyKoB U pe3uHbl, Kojuiekuuu «Hed1b» u
«YT0Ib», MOACIUPOBAHUE MOJIECKYI YIIE€BOAOPOAOB U TaIOr€HONPOU3BOAHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE ITHIICHA U U3YUYEHHUE €r0 CBOMCTB.

PacuétHnle 3agaun.

Brrunciienns o ypaBHEHHIO XUMUYECKOM peakiuu (Macchbl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIIeCTBAa WM MPOJAYKTAa PEAKIUU MO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WIH MPOJTYKTOB PEaKInu).

Kuciopoaconep:kamme opraHn4ecKue coenHeHUus

[IpenenpHbIC OJHOATOMHBIE CIIUPTHI. METaHOJI ¥ 3TAHOJ: CTpOeHHE, (pu3nueckue
U XUMHYECKHE CBOWCTBA (pEaKIuy C aKTUBHBIMHU METaJJIaMH, TaJIOT€HOBOIOPOIaAMH,
rOpeHue), mpuMeHeHne. BolopoiHbIE CBSI3M MEXIy MOJIEKyJaMH cnupToB. JleiicTBre
METaHOoJa U 3TaHOJIa Ha OPTaHU3M YEeJIOBEKa.

MHoroaToMHbIE€ CHUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTPOEHUE, PU3NUECKHUE U
XUMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO MIETOYHBIMU METAJJIaMHU, KauyeCTBEHHAs
peaKkiusl Ha MHOTOaTOMHBIE CIIUPTHI). JleficTBUEe Ha opraHu3M 4enoBeka. [[pumenenne
[JIMIEPUHA U STUJICHTIIUKOJIA.

®deHOoM: CTPOCHHE MOJICKYJbI, (U3UMYECKHE M XHUMHUYECKHE CBOWCTRA.
Toxcuunocts penomna. [Ipumenenue enona.

Anbaerunsl u kemownsi. DopManbACTU, alleTaAIbICTHI: CTPOCHHE, (HU3NUECKUE
U XUMUYECKHE CBOMICTBa (peaklMU OKHUCJIEHUS U BOCCTAHOBIICHUS, KAUECTBEHHbBIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpEACIbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U yKCyCHas
KHUCIIOTBI: CTpOCHHE, (U3MUECKHEe U XMMHUYECKHE CBOWCTBA (CBOWCTBA, OOIIME IS
KJIacca KUCIIOT, peakius 3TepruduKaIim), modyueHrue u npumenenue. CteapuHoBas u
OJICMHOBAsl KUCIOThHI KakK MPEJCTABUTENIM BBICIIUX KapOOHOBBIX KHCIOT. Mbuia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxxnble 2GuUpHl KaK TPOU3BOHBIE KAPOOHOBBIX KUCTOT. [ MAPONIH3 CIOKHBIX
a¢upos. Kupsl. ['uaponus xupos. [I[pumenenne xupoB. bronorudeckas posb KUPOB.

VYrneBoasl: cocTaB, KiaccuUKaIUs yrieBoa0B (MOHO-, JU- U TOJHCAXAPHIBI).
I'moko3a — mnpocTeimnii MoOHOcCaxapu: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbI,
du3nyeckue U XMMHUYECKHEe CBOMCTBa (B3auMmojeictBue ¢ ruapokcuaoM meau(ll),



OKHCJIEHHE aMMHUAYHBIM pacTBOpoM okcuiaa cepedpa(l), BocctaHOBIeHUE, OpOKEHUE
TJIFOKO3bI ), HAX0KJEHUE B IPUPOJIE, IPUMEHEHHE, Onosiornueckas posib. @OTOCUHTES.
OpyKTO3a KaK U30MEP IIIOKO3HI.

Kpaxman m memnronosza kak HpuponHble noiauMepbl. CTpoeHue Kpaxmania U
newnono3bl.  duznueckrue W XMMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KAaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIepUMEHTAJIbHBIE METOAbl HW3Y4YEHHUSI BEIIECTB W UMX MPEeBpalleHUN:
MpoBeJIcHNWEe, HAOIIOJIEHHEe W OIMHMCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKUCICHHE HTAaHOJIA
okcugoM wmeau(Il)), MHOTOAaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TJIMIIEpUHA C
ruapokcugom meau(ll)), ampaerugoB (OKHCICHHME aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) u runpokcunom wmenu(ll), B3aumonelcTBUE Kpaxmala C HOAOM),
pOBEJIEHNE MPAKTUYECKOM pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTBHI.

PacuétHnie 3agaun.

Brruncnenus o ypaBHEHUIO XUMHUECKOM peakiuu (Macchl, 00bEéMa, KOJTUIeCTBA
UCXOJHOTO BEIIeCTBAa WM MPOJAYKTa PEaKIMh 1O HU3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJAHBIX BEIIECTB WU MPOYKTOB PEAKIIUN ).

A3oTcoaepKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHCTOTBHI Kak amM(pOTEpHbIE OpraHUyYeckue coeauHeHus. Ouznyeckue u
XMMHYECKHUE CBOMCTBA aMUHOKUCIOT (Ha mpuMmepe riauiuHa). buonornyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku kak mpUpOIHBIE BBICOKOMOJEKYJIAPHbIE coequHeHus. IlepBuunas,
BTOpUYHAST W TPETHUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, ICHATYpallis, KaUeCTBEHHbIC PEaKIMU Ha OeKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YYEHHUsI BEIIECTB M UX IPEBPALICHUIA:
HAOJIIO/ICHUE W OMHMCAHHWE JEMOHCTPAIMOHHBIX OMBITOB: JCHATYpAIlMs OCIKOB TMPHU
HarpeBaHUMU, [IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJieKky/JIsIpHbIE COeIMHEHUS

OCHOBHbBIE TOHSTUS XMMHHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALMNHU, CPEAHSS MOJEKYJspHas
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIUHEHUN —
MOJIMMEPU3ALINS U TTOJTMKOHECHCALIHS.

OKCNEpUMEHTAIIbHbIE METOAbl HW3YYEHHUsI BEIIECTB W HMX MPEBpaAlICHUN:
O03HAKOMJICHHE C 0o0pa3liaMu MNPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexnpeIMETHBIX CBSI3€M PU U3YYEHUH OPraHuYecKor xumuu B 10
KJIacCE€ OCYILECTBISICTCS YEpE3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX



MOHATUN, TaK W TIOHATUH, SBISIONUXCA CHUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAy4YHOTI'0 LIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHSATHS: SIBICHHWE, HAyYHBIH (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHAIW3, CHHTE3, KIAacCU(pUKAIMs, NEPUOTUYHOCTb, HAOIIOJIEHHE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICITUPOBAHHE.

dwusuka: MaTepusi, SHEPTHUs, Macca, aToM, MEKTPOH, MOJIEKYJIa, SHEPTETHUECKUN
YPOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSHHE BELIECTBA, (PU3NUYECKUE
BEJIMYMHBI U €MHUIIBI X U3MEPECHHS.

buonorus: knerka, opraHusMm, Ouocepa, OOMEH BeELIECTB B OpraHU3ME,
¢orocuHTe3, OWOIOTHYECKH aKTHUBHBIE BemlecTBa (O€NKH, YIJIEBOABI, KHPHI,
(bepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIE TOPOJIbI, TOJIE3HBIE HCKOMAeMble, TOILTUBO,
pecypchl.

TexHonmorus: NMUIIEBHIE MPOIYKTH, OCHOBBI PAIIMOHAILHOTO MUTAHWSI, MOIOIIHE
CpeICTBa, JIEKAPCTBCHHBIE M KOCMETHYECKHE Tpenaparbl, MaTepHaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XUMHUYECKUN 37eMEeHT. AToM. SIIpo aToma, U30TONBL. DIEKTPOHHAsT 000JI0YKa.
DHepreTuyeckre ypPOBHH, MOAYPOBHH. ATOMHBIC OpOHUTa H, S-, P-, - 3JIEMEHTHI.
Oco0OeHHOCTH pacTpeneseHUs] AJIEKTPOHOB IO OpOUTANsIM B aToMax DSJIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOHPUTYpaLKs aTOMOB.

[Tepunonnueckuit 3akoH U llepuonnyeckas cucteMa XUMHUYECKAX JIEMEHTOB /.
N. MengeneeBa. CBsa3p mnepuoaumdeckoro 3akoHa u Ilepuonuyueckoil CcUCTEMBbI
xuMuuecknx 3ieMeHToB [[. U. MenzaeneeBa ¢ COBPEMEHHOM TEOpPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHSI CBOWCTB XUMHUUYECKUX DIIEMEHTOB W
00pa3yeMbIX UMM TIPOCTHIX U CIIOKHBIX BEIECTB M0 TPyIaM U IepuogaM. 3HaUCHUE
MIEPUOIUYECKOT0 3aKOHA B PA3BUTUH HAYKH.

Ctpoenune BemiecTBa. XUMHUUYECKash CBA3b. Buabl XMUMHUYECKONH CBSI3U
(KoBaJeHTHAsl HEMOJIIpHAslT M TOJIApHAasi, HOHHAs, MeTajuinueckas). MeXxaHU3MbI
oOpa3oBaHHsS KOBAJICHTHOM XUMHUYECKOW CBs3uW (OOMEHHBIH W  JOHOPHO-
akuenTopHeiil). Bopopoanass cBA3b. BalleHTHOCTb. DIEKTPOOTPULATEIBbHOCTb.
Crenenb okucneHnus. IoHbI: KATUOHBI U AHUOHBI.

BeiiecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. [WIBl KPHUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THIA KPUCTAIMYECKON PEIIETKH.



[Tondatne o npucnepcHbIX cuctemMax. VICTUHHBIE W KOJJIOUIHBIE PACTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Homenxknarypa
HEOPraHUYECKUX BEIIECTB. [ eHeThueckass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumuueckas — peakius.  Kimaccudukamus — XMMUYECKMX — peaknuil B
HEOPraHUYECKON M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHUSI MACCHI BEIIECTB, 3aKOH
COXpPAHEHHUS U MIPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3au4HbIX (akTopoB. OOpaTumble
peakuun. XuMHYECKOe paBHOBecue. DakTOphl, BIMSAIONIME HA COCTOSIHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

Onektponutnyeckas aucconuanus. CuibHble W ciaadbie 2yekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCTAsd, HEUTpaIbHAs, IIEJIOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HX IMPEBpalICHUN:
neMoHcTpanusa Tabnun «llepuogudeckas cucrema Xxumudeckux sjaeMeHtoB J[. .
MeHnneneeBay, H3ydeHHE MOJEIEH KPHUCTAIMYECKUX PEIETOK, HAONIOJCHUE W
OTHMCaHWEe JIEMOHCTPAIIMOHHBIX M Ja0OPATOPHBIX OMBITOB (Pa3JIOKEHHUE TMEPOKCHIIA
BOAOpOJA B MPUCYTCTBUU KaTaau3aTopa, OMpPENeNICHHE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATLHOTO HMHIUKATOPa, PEaKIMd MOHHOIO OOMEHa), IPOBEJICHUE
NpaKTHYEeCKON paboThl «BrusHue pa3nuyHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOH
peaKIum».

Pacuérnble 3anaun.

Pacuértel o ypaBHEHHSIM XUMHUYECKUX PEAKIINIL, B TOM YUCJIE TEPMOXUMUYECKUE
Pacy€Thl, pacy€Thl C UCIOJIB30BAHUEM MOHSATUS «MACCOBAs 1OJISI BELECTBAY.

Heopranuuyeckast xumusi

Hewmeramnel. [lonoxxenne HemeTamioB B lleproanyeckor CUCTEME XUMHUYECKUX
anemenTtoB [[. M. MenaeneeBa u 0CoOEHHOCTH CTpoeHHUs aTomoB. Duzmueckue
CBOMCTBa HEMETAJUIOB. AJLIOTPONHS HEMETAJUIOB (Ha HpPHUMEpPE KUCIOPOJIa, CEpHI,
docdopa u yriaepona).

XWUMHUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
docdopa, yraeposa u KpeMHUS) U UX COSAMHEHHUH (OKCUAOB, KUCIOPOICOACPKAITUX
KHCJIOT, BOJOPOJHBIX COETUHEHHH).

[IpruMeHeHnEe BaXKHENIINX HEMETAJIIOB U KX COCTMHEHHUM.

Meramibl. [lonoxenne meramioB B Ilepuogmyeckoil cHUCTEME XUMHUYECKHUX
anemenToB J[. . MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O00O0JIOYEK
aToMoB MeTaiioB. OOmme ¢usndeckue cBoiicTBa MeTaioB. CIUlaBbl METAIIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.



XUMUYECKHE CBOWCTBA BAXXKHEHIIUX METAJUIOB (HATpUM, KaJlWif, KaJIbLIMA,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crnocoObl nomydeHus: MeTaioB. [IpumeHeHue MeTamwioB B OBITY U
TEXHUKE.

DKCIEPUMEHTAIBHBIE METO/IbI U3YUEHHUS BEIIECTB U UX MPEBPALICHHI: U3yUYCHUE
KoJulekuuu  «MeTtajuibl W CIUIaBbI»,  OOpa3lOB  HEMETANIOB,  PEILCHHE
AKCIEPUMEHTAIBHBIX 3a/la4, HAONIOJEHWE U OMNHCAaHWE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCUIA QIIOMUHUS C PacTBOPAMHU
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHnle 3agaun.

Pacuétel macchel BemiecTBa WM 00bEMa Tra3oB MO H3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIK 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIuu, €CJIU OJTHO U3 BEIIECTB
UMEET IPUMECH.

XHUMHA ¥ )KU3Hb

Pons xumum B obOecriedeHUH HKOJOTHUYECKOH, IHEPreTHUUECKOW M MHIIEBOM
0€30MacHOCTH, Pa3BUTHUU MeEIUIUHBL [loHSATHE O HAy4HBIX MeETOJaX ITO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenust 06 OONUX HAYYHBIX MPUHIMIAX MPOMBIIIUICHHOTO MOJTyYEeHUS
BAKHEHIIIMX BEIIECCTB.

YemoBek B MHUPE BEHIECTB M MATEPUAIIOB: BAXXHEWUIIME CTPOUTEIBHBIC
MaTepUaJIbl, KOHCTPYKIIMOHHBIE MATEPUAIIBI, KPACKH, CTEKIIO, KEpAMUKa, MaTCpHUAJIbI
JUTSL DJICKTPOHUKH, HAHOMATEePHAJIbl, OpraHUYeCKUEe U MUHEPAJIbHBIC YI00PEHUS.

XUMHSL W 3J0pPOBbE 4YEJIOBEKA: IIPABWJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBmiia OE30MaCHOTO0 HMCIOJB30BAaHUSI MPENapaToB OBITOBOW XUMHUU B
[IOBCEIHEBHOM KN3HMU.

MexrpeaMeTHbIE CBS3H.

Peanuzanust MeXNpeIMETHBIX CBSA3€H MPU U3yUEHUHU OOIIEH M HeOPTraHWYECKOH
xuMUHU B 11 Kiacce oCymecTBIsSETCs Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAYYHBIX MOHATHUW, TaK W MOHATUH, SABIAIOMIMXCS CUCTEMHBIMHU JJIs OTIEJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAy4YHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHS, aHAIW3, CHUHTE3, KiIaccupukamms, IEepUOIUIHOCTh, HAOJIOJICHHE,
SKCIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: MaTtepusi, SHEPTUsi, Macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
H30TOIl, PAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUUYECKUN YPOBE€Hb, BEIIECTBO, TEO,
00BEM, arperaTHOE COCTOSHHE BEIISCTBA, (PU3MUECKHE BEIWYUHBI M CIUMHHUIIBI HX
U3MEPEHHUS, CKOPOCTb.



buonorusi:  kineTka, opraHu3Mm, DJKocucTema, Ouocdepa, Makpo-
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIE IMOPOJBI, TOJE3HBIE HMCKOMAeMble, TOIUIUBO,
PECypCHI.

TexHoMOTMA: XUMHUYECKass TPOMBIIUICHHOCTh, METaJUTypPTys, IPOU3BOJICTBO
CTPOUTEIBHBIX MaTePUAJIOB, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOJICTBO, IHUIICBAs
MIPOMBIIIICHHOCT, dbapmarieBTHYECKass ~ MPOMBIINIICHHOCTh,  MPOW3BOACTBO
KOCMETHYECKHX IPEnapaTroB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHAJIOB,
AJICKTPOHHAS MMPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMNWU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaer TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOTrpaMM  CpeaHero oOmiero oOpa3oBaHUsi (JIMYHOCTHBIM,
MeTalpeIMETHBIM U IpeAMeTHbIM). HaydHo-MeToquueckoil OCHOBOM i pa3paboTKu
IUIAaHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CpeaHero ooiiero oOpa3oBaHUs
ABJIAETCS. CHCTEMHO-AESTENIBHOCTHBIN TOJIXO/I.

B CcoOTBeTCTBMM € CHUCTEMHO-AESTENIBHOCTHBIM TOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEeIHET0 00IIEero
00pa30BaHus BbIJECICHBI CIEIYIOLIME COCTABIISIIOIIME:

OCO3HAaHHWE OOYYAIOIIUMHCS POCCUUCKOW TpakAaHCKOW HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIM4re MOTHBAILIMK K 00yUYEHUIO;

IEJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHWHA JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATENIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, HPHUCYIIUMH LIEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HaJIMYME TPABOCO3HAHUS DKOJIOTMUECKOW KYJIBTYpPhl M CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pE3yJbTAaThl OCBOEHUS NpeaMeTa «XUMHUS» [TOCTUTAlOTCAd B
€ANMHCTBE Yy4yeOHOM ¥ BOCHUTATENBHOW JESITEIIbBHOCTH B  COOTBETCTBUU  C
T'YMaHUCTUYECKUMU, COLMOKYJIBTYPHBIMU, 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U
ujealaMi POCCUICKOTO IPaKJaHCKOTO 00IIEeCTBa, MPUHATHIMU B 00I1I€CTBE HOPMaMU
M TpaBWJIaMH TIOBEJEHUS, CIIOCOOCTBYIOIIMMH IpoOIlleccaM  CaMOTIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00 yUaIOIINXCS.

JIM4HOCTHBIE  PE3ydbTaThl OCBOCHHS  MpeaMeTa «XUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OMBITA TIO3HABATEIIBHOW M TMPAKTHYECKOW JIESITEIbHOCTH
OoOy4Jaromuxcs MO0 pean3alii MPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaskIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS OOYYalOIIUMHCS CBOMX KOHCTUTYLHMOHHBIX MpaB M 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MpEACTaBICHUS O COUMAJIbHBIX HOpPMax M TMpaBHIaX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOHN NEATENbHOCTU MPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUH y4eOHBIX U MO3HABATEJbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTU TOHWMMATh M TMPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3IMUYHbIX BUJOB YU€OHOU JIEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHMS

IIEHHOCTHOT'O OTHOIIEGHMSI K HCTOPUYECKOMY H HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOpPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMEHEHHS] XUMHUHW, OCO3HAHHS TOTO, YTO JOCTIKECHHMS HAyKH €CTh pe3yJjbTat
JUIMTENIbHBIX ~ HAOJIOJICHUM,  KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa U MO3HABATEILHBIX MOTUBOB B TMOJIYYEHUU U MOCIEAYIOIIEM aHaTU3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKESHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEJICHNS,

CIIOCOOHOCTH OIEHUBATh CUTYAIlUU, CBSI3AHHBIC C XUMHYECCKUMHU SIBIICHUSIMU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSACh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEAEHHWE M TMOCTYNKH CBOMX TOBApHILEH C
NO3WLIMM HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IIOCJIEACTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS  IIEHHOCTEeW 3J0poBOoro ©  0Oe3omacHoro obOpasza  JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHMS K COOCTBEHHOMY (u3HuecKkoMy u
IICUXUYECKOMY 3/10POBBIO;

cobmoeHuss TpaBua Oe3omacHOro oOpalieHuss ¢ BellecTBaMd B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAHMSI  [IEHHOCTHM TMPaBWI  WHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCJECJACTBUI M HEMPUATHS BPEIHBIX MPHUBBIYCK (YMOTpeOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs );

5) TpyA0BOro BOCIIMTAHMS ¢

KOMMYHHUKaTHUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIEeI0BATENbCKOMN
NEeATEeNIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX ACATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE y4acTHE B PEUICHUH MPAKTUYECKUX 3a7a4 COLUAIbHON
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HU3Y4YEHHUIO Mpodeccuil pa3iMyHOro pojia, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;



YBaXEHUS K TPYLY, JIIOASIM TPYAa U pe3ysbTaTaM TPYAOBOU AEATEIbHOCTH;

FOTOBHOCTH K  OCO3HAaHHOMY BBIOOPY  HMHAUBUIYAJIbHONH  TPAacKTOPUU
oOpazoBanus, Oyayien npodeccuu u peann3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XWMHH, HHTEPECOB U
noTpedHoCTeN 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIUTAHMS :

HKOJIOTHYECKHU 11eJ1IeCO00Pa3HOr0 OTHOIIEHHUS K MPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHHMS )KU3HU HA 3€MIIE;

NOHMMAaHMS TJIOOAJIBHOIO XapakTepa JKOJOIMYECKUX NpoOsieM, BIHMSHUS
HKOHOMHMYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJTHON U COLIMATIBHON CPEJibl;

OCO3HAHUS HEOOXOJIMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU JJIsI PEIICHUS
BOMPOCOB PALIMOHATBHOTO MPUPOIOIIOIH30BAHUS;

AKTUBHOTO HEMPUATUSI EUCTBUHN, MPUHOCSIINX BPEJl OKPYKAIOIICH MPUPOTHOI
cpelne, yMEHHUsi MPOTHO3UPOBATH HEOJIArONPHUSTHBIE 3KOJIOTMYECKHE TMOCIEACTBUS
npeANPUHUMAEMBIX JCHCTBUM U MPEIOTBpAIATh UX;

HAJIUYHS PA3BUTOTO KOJOTUYECKOTO MBIIUICHUS, DKOJIOTUYECKOU KYJIbTYPHI,
OTBITA JIEATENbHOCTH SKOJIOTMUECKOW HAMPaBICHHOCTH, YMEHUS PYKOBOJACTBOBATHCS
UMU B MO3HABATEJIbHOW, KOMMYHUKATUBHOW U COIMATILHOM IIPAKTHUKE, CTIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSITH UACOIOTUH XeMOPoOUu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS CTIEM(PUKYA XUMHUH KaK HAyKH, OCO3HAHUS €€ PO B GOpMHUPOBAHUHU
PaIMOHAILHOTO HAYYHOTO MBIILIEHUS, CO3/aHUM IIEJIOCTHOTO TMpEACTaBlIeHUs 00
OKpY’KarOUIEM MUpPE KaK O €IUHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHruH MpoodJieM COXpaHEHUS MMPUPOTHOTO PABHOBECHS;

yOeXKIAEHHOCTH B 0CO00H 3HAUMMOCTH XUMHH ISl COBPEMEHHOM UBUIIA3AINN:
B €€ I'yMaHUCTUYECKOW HAMPABICHHOCTU W BaXKHOW POJIM B CO3JaHUU HOBOUN Oa3bl
MaTepHAIbHON KYJIBTYphI, PEIICHUN TIO0ATBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHS
YEeJOBEUECTBA — CBIPbEBOW, DSHEPreTHYECKOW, TMHIIEBOM U  3KOJOTMYECKOU
0e30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00CCTICUCHUN YCJIOBUH YCIEIIHOTO TpyAa U
HKOJIOTUYECKH KOM(DOPTHON KU3HH KaXKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METO/IOB MTO3HAHMUS,
MCIIOJIb3yeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HWCIOJIB30BaTh MOJy4aeMbIe
3HAHUS JUIsl aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOLIEr0 MUPA U MPOUCXOISIIINX B
HEM W3MEHEHHH, YMEHUS JenaTh 0OOCHOBAaHHBIC 3aKIIOUYEHUS Ha OCHOBE HAYYHBIX
(aKTOB M UMEIOIIUXCS JAHHBIX C MENbI0 TIOTYyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENIbHO UCIIOIB30BATh XUMUYECKUE 3HAHUSA JIJISl PEILICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYalUSIX;



MHTepeca K NO3HAHUIO U UCCIIEI0BATENIbCKON JEATENBHOCTH;

FOTOBHOCTM W CIOCOOHOCTM K  HEOpEepbIBHOMY  OOpa3oBaHHUIO U
caM0o00pa3oBaHUIO, K AaKTHUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUM 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyJa B pa3iudHbIX cepax MpoPecCHOHATBHOU
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4YEOHOro mpeameTra «XUMUS» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBIC ISt dbopmupoBaHus MHUPOBO33PECHUS o0yJarommuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIeHAYyYHbIE TOHSTHSA, OTPaKAIOUIUe
IIEJJOCTHOCTh HAYYHOM KapTUHBI MHpa H COeluduKy METOJ0B TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, DHEPTHs, SIBIICHHE,
Ipollecc, CUCTEMa, Hay4HbIM (pakT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIEAOBaHNE, HAOIIO/ICHUE, N3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIC Y4YeOHBbIC JeHCTBHUS (MTO3HABaTEIbHbIE, KOMMYHUKATHUBHEIE,
perysTUBHBIE), oOecrieunBarone GopMupoBanne PyHKIIMOHATBHOU IPaMOTHOCTH H
COITMATbHOM KOMITETCHITUN 00Yy4YaroImmnXcs;

CIOCOOHOCTh 00YUaIOIIMXCS UCIOIB30BaTh OCBOCHHBIE MEKIUCITUIUIMHAPHBIC,
MHUPOBO33PECHYECKUE 3HAHUS U YHUBEPCAIIbHBIC yUeOHbIE JCHCTBUS B ITO3HABATEIIBHOM
U COLIMAJIBHOM TTPaKTHKE.

MeTtanpeaMeTHbIE  pE3yJbTAaThl  OTPAXXalOT OBJIAJCHHWE YHUBEPCAJIbHBIMU
y4eOHBIMH MO3HABATEIIPHBIMU, KOMMYHUKATUBHBIMHU U PETYISATHUBHBIMH JICHCTBUSIMHU.

OBJaieHMe YHHMBEPCAJbHBIMY YU€OHBIMY NMO3HABATEIbHBIMHU J€iiC TBUAMU:

1) 6a30Bble JJOrHYecKHe AedCTBHS:

CaMOCTOSITEILHO (OPMYJIMPOBATh M aKTyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ompeAeisaTh e JCSATEeNbHOCTH, 3ajJaBas MapaMeTpbl M KPUTEPUU UX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C NTOCTABICHHBIMU 1ETISIMU;

WCTOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICNIATh XapaKTEpHbIE MNpPU3HAKU IOHATHM W YCTaHABIMBATh WX B3aUMOCBS3b,
HCIIOIb30BaTh COOTBETCTBYIONIUE MOHATHS IS OOBSICHEHUS OTICIBHBIX (DAKTOB H
SIBJICHUM;

BBIOMpATh OCHOBAHMS W KPUTEPHH TSI KJIACCU(MUKAIIUN BEIICCTB M XUMHUYCCKUX
peaxkiuu;

yCTaHABIWMBaTh  MPUUYUHHO-CIEJICTBEHHBIC  CBA3M  MEXKAY  H3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTUYECKHUE pacCykAcHUs (MHIYKTUBHBIC, JCAYKTHUBHBIE, IIO
AQHAJIOTUM), BBIABISITE 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSITh B TIPOIIECCE TMO3HAHMS, HCIOJb3yeMble B XUMHHU CUMBOJUYECKHE
(3HaKOBBIE) MOJIeNU, MPEOOPa30BLIBATh MOJICIbHBIE MPEACTABICHUS — XUMUYECKUMA
3HaK (CMMBOJI) DJIEMEHTa, XUMU4Yeckasi popMmyria, ypaBHEHUE XUMUYECKOU PEaKIIUuU —
IpU pelIeHUH Y4eOHBIX T[I03HABATEIbHBIX W TNPAKTUYECKUX 3a/]ad, NPUMEHATH
Ha3BaHHbIE MOJICIBHBIC TPEACTABICHUS MJI1 BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIUi.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOT'O IIO3HAHUS BEHIECTB U XUMHYECKHUX
pEaKLnii;

dbopmMynupoOBaTh 1SN U 3aJla4d UCCIICIOBAHUS, UCIIOJIb30BATh TTOCTABICHHBIE U
CaMOCTOSITEILHO CHOPMYJIUPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI JIs1 (POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABWIBHOCTH BBHICKA3hIBAEMBIX
CYXKJICHUH;

BJIQJ€Th HABBIKAMH CaMOCTOSITCILHOTO IUIAHWUPOBAHMS W MPOBEICHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUs HAOJIONATh 3a XOJIOM
mpoliecca, CaMOCTOSATENIbHO TIPOTHO3UPOBATH €ro pe3yibTaT, (GopMyaupoBaTh
0000ITIeHNsT ¥ BBIBOJIBI OTHOCUTEIBLHO JOCTOBEPHOCTU PE3yJbTaTOB HMCCIIEIOBaHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTb OMNBIT  YYCHUYECKOHW  HMCCIEAOBATEIbCKOW U MPOEKTHOM
NeSATeTbHOCTH, TIPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOUCKY
METOJOB PEIICHUS TMPAKTUYCCKUX 3ajay, IPUMCHCHHUIO pa3JIMYHBIX METOJIOB
TTO3HAHMS.

3) paboTa ¢ unpopMaumeii:

OPUEHTHPOBATHLCS B PA3TMYHBIX HICTOUHUKAX HHPOPMAIUHY (HAyIHO-TIOMYIIsIpHAs
IuTEpaTypa XMMHUYECKOTO COAEPKAaHMs, CIIPaBOYHBIE TocoOusl, pecypchl MIHTepHEeTA),
aHAM3UPOBATH MHPOPMAIIHIO PA3TUIHBIX BUJIOB U (POPM MpEACTABICHHS, KpUTUIECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

dbopMynHpoBaTh 3ampPOCHl M MPUMEHSATh Pa3UYHBbIE METOIbI TPU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS  BBIIOJHEHUS  y4eOHBIX  3aaad
OIPEAEIEHHOTO THUIIA;

npuOOpeTaTh OMBIT HWCIOJB30BaHUS WH(OOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEIFHO BRIOMPATh ONTUMANIbHYIO (OpMY MpeCcTaBICHUS HHMOPMAITIH
(cxembl, rpaduKH, AMArpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);



MCII0JIb30BaTh HAYYHBIHN SI3bIK B KQUECTBE CPEJICTBA MPHU pabOTe ¢ XUMUYECKON
uH(popMaIeil: IPUMEHITh MEXKIIPEIMETHbIE ((PU3NUECKUE U MATEMATHYECKHE ) 3HAKU
Y CUMBOJIBI, (POpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M  NpeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HAaTJITHOCTH.

OBiageHne yHMBePCAIbHBIMH KOMMYHUKATHBHBIMY J1€CTBUSIMH

3aJ]aBaTh BOINPOCH! IO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ AHalora W/Wix
JTUCKYCCHH, BBICKA3bIBaTh UJEH, (OPMYIHPOBATH CBOM MPEIJIOKEHHUSI OTHOCUTEIBHO
BBIMOJTHEHUS MTPEIJIOKEHHON 3a/1a4u;

BBICTYNATh C TMIpPEe3eHTalMell pe3yJbTaTOB I[03HABATEIBLHON JESTEeNIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbBHO WJIM COBMECTHO CO CBEPCTHMKAMHU MPU BbINOJHEHUU
XUMHYECKOT0 SKCIEPUMEHTa, MPAKTUYECKOHM paboThl MO MCCIETOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peaiu3aliui y4eOHOro npoekTa U (popMynupoBaTh BBIBOJIBI 11O
pe3ynbTataM MPOBEAEHHBIX HMCCIEIOBAaHUN MYTEM COTJIACOBAHHS IO3UIMI B XOJ€
00CYXXJIeHUs U1 0OMEHa MHEHUSIMHU.

OBiajeHue YHMBEPCATBHBIMHU PEryJTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYLIECTBIATH CBOI IIO3HABATEJIBHYIO
JESTeNbHOCTb, oOmpezensas €€ Lead M 3a7adyd, KOHTPOJMpPOBaTh U IO Mepe
HEOOXOAMMOCTH  KOPPEKTHpPOBaTh IpeajaraéMblil  ajlroput™M JIEeWCTBUHA IIpU
BBIMIOJIHEHUN y4eOHBIX M MCCIEN0BAaTEIIbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBIN c1IOCOO MX pEeUIeHHsI ¢ YUETOM MOJyUYeHUs] HOBBIX 3HaHUH O BEIIeCTBAaX
U XUMHUYECKHX PEAKIMSIX;

OCYILECTBIISTh CAMOKOHTPOJIb CBOEH JESATENBHOCTH HA OCHOBE CaMOAaHaIu3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KIJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHUs» OTPAXKaroT:

chOpPMUPOBAHHOCTh  NPEJACTABICHUH O  XHUMHYECKOHW  COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBICHUW MPUPOJIbL, B
GbopMHUpPOBAaHUM MBINIUICHUSI W KYJbTYPHl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOJWMOW [JIsi PEIIeHUs] MPAKTHUYECKUX 3aay U SKOJIOTHYECKH
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BIIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHMH,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHITHS (XUMHUYECKUHN 3JIEMEHT, aTOM, DJIEKTPOHHASI 000JI0YKa
aToMa, MOJIEKYyJia, BaJICHTHOCTb, 3JEKTPOOTPUIATEILHOCTb, XUMHUYECKasi CBSI3b,
CTpyKTypHasi ¢dopmyna (pa3BEépHyTass U COKpalléHHasi), MOJb, MOJISIpHash Macca,
MOJISIDHBIM  OOBEM, YIVIEpOAHBIN CKeneT, (YHKIMOHAIbHAs TpyINa, paJuka,



M30MEpHsi, U30MEPBI, TOMOJIOTUYECKHUM PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO U
a30TCOJICp)KAIME  COCIUHEHUSA, MOHOMEp, TMOJIUMEpP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COCIUHEHMS); TEOPUM U 3aKOHBI (TEOpHsl CTPOCHUS
opranuuyeckux BeimecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XHMHHU; MHUPOBO33PEHUYCCKHE 3HAHUS,
JIeXkKaIue B OCHOBE TOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBIICHUM,
(dakTOOTHYECKHUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJIYyYEHHUHM U O€30ImacHOM
WCIIOJIb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOM
NeSATeIbHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHH BBISBIATh XapaKTEPHbIE TPU3HAKU TOHSITHH,
yCTaHABIIMBATh WX B3aMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOUIWE MOHSATUS TPU
OMHMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYEeCKUX COCTMHEHUH;

c(hOpMUPOBAHHOCTh YMEHHH UCIOJIb30BaTh XUMHUYECKYH) CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) hopMyI
OpraHUYECKUX BEIIECTB U YPAaBHEHUM XMMUYECKUX PEaKIMK, U3TOTaBIUBATh MOJICIIN
MOJICKYJI OpPraHMYECKHX BEIIECTB JUIi WJUTFOCTpPAllMd WX XHMHYECKOTO H
IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATH NPUHAIJICKHOCTh H3YUYEHHBIX
OpraHMYeCKUX BEIECTB MO UX COCTABY M CTPOCHHUIO K OIPeIeIEHHOMY KlacCy/TpyImie
coeMHEHU  (YyraeBOAOpPOJbI, KHUCIOPOA W a30TCOJAEpXNKAUIMe COEOUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS), AaBaTb UM Ha3BaHUS [0 CUCTEMAaTHYECKOU
HomeHkiarype (IUPAC), a Takke nNpuBOAUTH TPUBHAIbHBIE HA3BaHUS OTACIIBHBIX
OpraHWYECKUX BEIIECTB (3THICH, MPONWIEH, all€TUJIEH, 3TWICHIJIUKOJb, TJIULEPUH,
denon, GopManpAeruil, aneTajgbAeTUll, MypaBbUHAs KHCIOTA, YKCYCHas KHCIIOTa,
OJICMHOBAasi KHUCJIOTA, CTEapUHOBAas KHUCJIOTAa, TJIOKO3a, (PYKTO3a, Kpaxmal,
LEJUTI0J103a, TJIMIUH);

chOpPMHUPOBAHHOCTh YMEHHS OMNPEAENsATh BHUJBI XMMHUYECKOW CBA3U B
OpraHUYECKUX COECTUHEHUSX (OJUHAPHBIE U KPATHHIE);

chOPMHUPOBAHHOCTh YMEHUS TPUMEHSITH TOJOKEHUS TEOPUU CTPOCHHS
oprannueckux BemectB A. M. bytnepoBa s 0ObsSICHEHUSI 3aBUCHUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BATh COCTAB, CTPOCHHE, (DU3UIECKUEC U
XUMUYECKHE  CBOICTBa  TUNHWYHBIX  MPEACTABUTEIEH  Pa3IUYHBIX  KIJIACCOB
OpraHMYeCKUX BeIIeCTB (METaH, dTaH, dTWICH, MPONWICH, arlleTiwieH, Oyraauen-1,3,
MetunOyTtaaueH-1,3, 0eH3071, METaHOJ, 3TAHOJ, THJICHIIUKOJb, TIHIEPUH, (HEHO,
aleTaableruji, MypaBbuHasg U YKCYCHAas KUCJIOTBI, IJIFOKO3a, KpaxMmall, IeJUII0JI03a,
AMUHOYKCYCHAasl KHUCJIOTa), WUIIOCTPUPOBATh TI'E€HETUYECKYIO CBSI3b MEXAY HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKMX pEaKIUid C HCIOJIb30BaHUEM

CTPYKTYPHBIX (GOPMYIL;



c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKHU YTIJIEBOJIOPOJIHOTO
ChIpbsl (He(pTh, MPUPOJHBIN Ta3, yrojib), CIOCOOBI UX MEPEPadbOTKU U MPAKTHUYECKOE
MIPUMEHEHHE TIPOJIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUN TPOBOJUTH BBIUUCICHHUS TIO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bE€Ma, KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peaKkIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHUN BIIaJI€Th CUCTEMOU 3HAHUN 00 OCHOBHBIX METOAX
HAy4YHOT'O MO3HAHUS, UCTIOJIB3YEMbIX B XUMUM MIPU U3YUYEHUHU BEIIECTB U XUMUYECKUX
ABJICHUN (HaOMI0/IeHNEe, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIMPOBAHUE), UCIOIb30BAThH
CHUCTEMHBIC XUMUYECKUE 3HAHUA ISl NIPUHSATUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX
CUTYallUSIX, CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOJIIONATh TpaBWjIa TMOJIB30BAHUS XUMUYECKOU
nocyaoi u abopaTopHbIM OOOpYJIOBaHUEM, a TaKKe NpaBWwiIa OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBUM C HWHCTPYKIIUSMH IO BBIMOJHEHHUIO JAOOPaTOPHBIX
XUMHUYECKHUX OIbITOB,;

chOpMUPOBAHHOCTh YMEHUW TIUIAHUPOBATH U  BBITIOJHATH XUMHYECKHMA
AKCTIIEPUMEHT (TIPEeBpaIllCHUs OPTaHMYECKUX BEIECTB MPHU HATPEBaHUU, MOJIYUYCHUE
ATUJIEHA U U3YYEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMM OPTraHUYECKUX BEIIECTB,
neHaTypaiusi 0eJIKOB IPU HArpEeBaHUHU, I[BETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHUH C
IpaBWJIaMH TE€XHUKH 0€30MMaCHOCTH IIPU OOPAIllEHUH C BEIIECTBAMU U JTJaOOPATOPHBIM
000OpyAOBaHUEM, TPEJICTABISATh PE3YNbTAThl XMMUYECKOTO AKCIIEPUMEHTa B (GopMe
3aMKCcH ypaBHEHU COOTBETCTBYIOIIUX Peakinii U GOPMYIMPOBATH BEIBOIBI HA OCHOBE
ATUX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHHUH KPUTHYECKHM aHAIU3UPOBATh XUMHUYECKYIO
UHPOpMAIINIO, TIONy4aeMyl0 H3 pPa3HbIX HCTOYHMKOB (CpeICTBa MacCOBOM
uHpopmanuu, MHTepHET U APYTUX);

c(hopMHUPOBAHHOCTH yMEHUMU coOroaaTh npaBuia AKOJIOTHYECKHU
11€JI€CO00Pa3HOTO MOBEICHUS B OBITY U TPYJIOBOU EATEITLHOCTH B IIEJISIX COXpaHEHUS
CBOETO 3JI0POBbSl M OKPYXKAlOUEd MPUPOJHOW Cpeabl, OCO3HAaBaTh ONACHOCTHb
BO3JECHCTBUS HA )KUBBIE OPraHU3MBbI ONPEACIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAs
cmpicn mokazatens [IJIK, mosicHaTs Ha mnpumepax crmnocoObl yMEHBIICHUS U
MPEIOTBPAILICHUS NX BPEAHOTO BO3JICUCTBHS HA OPraHU3M YEJIOBEKA;

U1 00y4arolMXCsl C OrPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3[I0POBBSI: YMEHHUE
MPUMEHSTh 3HaHUA OO0 OCHOBHBIX JIOCTYHHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUTSI CIIETIBIX W CTA00BUISTIINX 00YJAIONINXCsl: YMEHHE UCIIOJIH30BaTh pelbe(HO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu xuMuyeckux Gopmy.

11 KVIACC



[IpeametHbie pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHuuecKas XuMHs»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM: O  XUMHYECKOH  COCTaBISIOIECH
€CTECTBEHHO-HAYYHOUN KApPTUHBI MUPA, POJIU XUMHUH B TTIO3HAHUM SIBIICHUHN MIPUPOBI, B
dbopMUpPOBaHUM MBIIUICHUS U KYJIbTYpPhl JUYHOCTH, €€ (yHKIHMOHAIBHOU
IPAaMOTHOCTU, HEOOXOIUMOM [Jisi PEIIeHUs MPAKTHUUECKUX 3ajJad U HKOJOTUUYECKHU
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBbIO U MIPUPOIHOM CpejIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHHMM,  KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMHYCCKHHA 3JEMEHT, aTroM, HW30Tom, s-, p-, d-
AJICKTPOHHBIE OpOUTAIM AaTOMOB, HOH, MOJIEKYyJia, MOJb, MOJIIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTENEHb OKHMCJICHUSA, XUMUYECKas CBS3b
(KoBaJieHTHAs, UOHHAS, METAJTMYECKasi, BOJOPO/HAsI), KpUCTAJUIMYECKash PEIIETKa,
TUANBl ~ XUMHUYECKUX  PEAKIUi,  pacTBOp,  JJIEKTPOIUTHI,  HEIIEKTPOIMUTHI,
AJIEKTPOJIUTHYECKAsT ~ JAUCCOLMALNS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW peakIuy, XUMHUYECKOE paBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
BJICKTPOJIUTHYECKON NUCCOLMAlK, nepuoandeckuii 3akon 1. 1. Menaeneera, 3akoH
COXpPAaHEHHUsSI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS HSHEPrUU MPHU
XUMUYECKUX  PEAKUUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH  A3BIK  XUMHH,
MHUPOBO33pPEHUYECKHNE 3HAHMS, JEKallMe B OCHOBE NOHUMAHWUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (DAKTOJOTMYECKHUE CBEJEHHUS O CBOWCTBAX,
cOCTaBe, MOJyYeHUH M O€30MaCHOM HCIOJIb30BAaHUU BAXKHEUIIUX HEOPTraHMYECKHX
BEIIECTB B OBITY M MPAKTHUECKOU JIEATETLHOCTH YEJIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHHH BBIABISATH XapaKTepHBIC TPU3HAKKA TOHSITHH,
YCTaHABIIMBAaTh WX B3aHMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOLIME IOHATHUS MPH
OMMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUI;

c(hOpPMHUPOBAHHOCTh YMEHHH HCMHOJIb30BaTh XWMHUUYECKYI) CHUMBOJIMKY JIJIS
coctaBieHus  GOpMyd  BEHIECTB W YpPaBHEHHUHW  XUMUYECKUX  PEaKIUH,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BEUIECTB (yrapHbIM ra3, yIriIeKUCIbIM Ta3, aMMHAK, Talll€Hasi U3BECTD,
HerameéHas U3BeCTb, IUThEBASI COJIA, IUPUT U JPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUHN OMNPENEATh BAJICHTHOCTh W CTEIECHb OKUCICHHS
XUMHYECKHUX 3JIEMEHTOB B COCIMHEHUX PA3JIMYHOTO COCTABA, BUJI XUMHYECKOU CBA3U
(KoBaJeHTHAsl, WOHHAs, MeETaJUIMuecKas, BOJOPOAHAs) B COEAUHEHUSX, THII
KPUCTAJJTMYECKOW PpEIIETKH KOHKPETHOrO0 BellecTBa (aTOMHAas, MOJIEKYJIApHas,
MOHHAs, METaJuIM4ecKas), XapakTep CpeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAJIC)KHOCTh HEOPTaHUUECKUX
BEILIECTB IO HMX COCTaBy K OINpPEAEIEHHOMY KJacCy/Tpylie COeIUHEHUH (IpOoCThie



BEILIECTBA — METAJJIbI U HEMETAJUJIbl, OKCUJbl, OCHOBaHUS, KUCJIOTHI, aM(OTEpHbIE
TUIPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUIN PACKPBIBATH CMBICII ITepuoanyeckoro 3akona /1. 1.
MenzeneeBa U JI€MOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTrHOCTUYECKYIO PYHKIUU;

c(OpPMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX dJeMeHTOB 1—4 mnepuonoB Ileprogmyeckoid CHCTEMBI XUMHUYECKUX
anementoB JI. M. MeHneneeBa, WCHONB3Yys MOHATUS «S-, P-, O-3JEKTpOHHBIC
opOuTAINY, «IHEPreTHUECKUE YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XMMHYECKHX JJIEMEHTOB M HX COEIMHEHUH MO NEPUOJAM U Tpynmnam
ITepuonnueckon cucteMsl XUuMUYeCcKux 1eMeHToB 1. Y. Menzaeneena;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) 00IINE XUMUYECKUE
CBOMCTBA HEOPraHMYECKMX BELIECTB  pA3JIMYHBIX  KIJIACCOB, IOJATBEPKIATh
CYILIECTBOBAHHE TE€HETHUYECKOM CBSI3M MEXKAY HEOPraHMYECKHMMH BEIIECTBAMU C
NOMOILIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATh XMMHUYECKHE PEAKIUU T10
pPa3IMYHBIM NpHU3HAKaM (YUCIYy U COCTaBY pEarupyroliux BEIIECTB, TEILUIOBOMY
sbdexTy peakiuu, U3MEHEHHIO CTENEHEH OKHCIEHHUS JIIEMEHTOB, OO0paTUMOCTU
pEeakLnHy, y4acTHUIO KaTaJIu3aTopa);

c(OpMUPOBAHHOCTh YMEHUHN COCTABIIATh YPABHEHUS pEaKLIUN pa3IN4HbIX TUIIOB,
HOJIHBIE M COKPALEHHBIE YPAaBHEHUsI peakluil HOHHOIO OOMEHa, YUUThIBasl yCIOBUS,
IIPU KOTOPBIX 3TH PEAKLIUK UIYT 10 KOHLA;

cOpPMUPOBAHHOCTh ~ YMEHMH  MPOBOAUTH  pEaKUUH, IOATBEPHKAAIONINE
KayeCTBEHHBIII COCTaB pa3IWYHBIX HEOPraHWYECKHX BEIECTB, PACIIO3HABATH
ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIHE B BOAHBIX PACTBOPaxX HEOPTaHHYECKHUX
BELIECTB;

cOpPMUPOBAHHOCTh ~ YMEHUM  pacKpblBaTb  CYIIHOCTb  OKHCJIMTEIBHO-
BOCCTAHOBHUTEINIBHBIX PEAKIMHA IOCPEICTBOM COCTABJICHUSI 3JEKTPOHHOro OajiaHca
ATHUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOH
peaKkuy OT Pa3InYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (npunuun Jle [latense);

cOpMUPOBAHHOCTh YMEHHH  XapakTepu30BaTh XHMHYECKHE MPOLECCHI,
JIeXKalMe B OCHOBE IPOMBIIUIEHHOTO TIOJIYYEHHs CEPHON KMCIJIOThI, aMMHUAKA, a TAKKE
cOpMUPOBAHHOCTh ~ MpPEJACTaBICHUH 00 OOMMX HAy4yHbIX MPUHLOUIAX U
AKOJIOTMYECKUX MPOOJIEMax XUMHUECKOr0 MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIEHUS C HCIOJIb30BaHUEM
MOHATHS «MaccoBas J0JIs BELIECTBA B pacTBOPE», OOBEMHBIX OTHOLIEHUM ra30B MpH
XUMHYECKUX PEAKLUSAX, MacChl BEUIECTBA WM O00BbEMA Ta30B IO H3BECTHOMY



KOJIMYECTBY BEIIIECTBA, Macce Wi O0BEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEaKIUU
BEILIECTB, TEIUIOBOrO A(¢eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BEIIECTB, MPEBPALICHHS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHMU COOJIIONATh TpaBUjia MOJB30BAHUS XUMUUYECKOM
MoCy/Iol W Ja0OpaTOpHBIM O0OpYJOBAaHMEM, a TakKe NpaBuia OOpalieHus c
BEILIECTBAMU B COOTBETCTBHHM C HHCTPYKIUSMH IO BBIMOJHEHUIO JA0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH M  BBINOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHUEe TMepOKCHAa BOAOpPOJa B TMPUCYTCTBUHU KaTalU3aTopa,
ONpPEAEIECHUE CPEeIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO UHIUKATOPA,
BJIIUSIHUE PA3JIMUHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOUN PEAKIIUH, PeaKIMi HOHHOTO
oOMeHa, KauyeCTBEHHBIE peakIMu Ha cyibdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHMS, PEUICHHUE SKCIEPUMEHTAIbHBIX 3aJady Mo TeMam «MeTtamisl» u
«Hewmeramnisl») B COOTBETCTBHH C MPABUJIAMHU TEXHUKH 0€30TIaCHOCTH MPU OOpaIieHun
C BeEIIECTBAMH U JIaOOpPATOPHBIM OOOPYIOBAaHUEM, TMPEICTABIATh PE3YyJIbTAThI
XUMHUYECKOT0 IKCTIEPUMEHTA B (JOpMeE 3aMUCH YPAaBHEHH COOTBETCTBYIOIINX PEAKIIHIA
U (hOpMYJIUPOBATH BHIBO/IBI HA OCHOBE ITUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMCHHH KPUTHYECKH AaHAIM3UPOBATH XUMHYECKYIO
uHpOpMAIIMIO, TIONy4aeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpeICcTBa MacCOBOM
KOMMYHHKaUuH, THTEpHET U Apyrux);

c(hOpMHPOBAHHOCTH YMEHH co0mo1aTh npaBuiia AKOJIOTHYECKHU
11€JIECO00Pa3HOr0 MOBEEHUS B OBITY U TPYIOBOU NEATEILHOCTH B LIEIISIX COXPAHEHUS
CBOEr0 3J0pOBbS M OKpYXAalolled MpPUPOAHON Cpelbl, OCO3HaBaThb ONACHOCTH
BO3JICMCTBUS HA KUBBIE OPraHU3Mbl OIPEAEIEHHBIX BEIIECTB, MOHUMAsi CMBICIH
nokazatens [1/IK, mosicHATh Ha nmpuMepax crmocoObl YMEHBIICHUS U MPEIOTBPAICHUS
UX BPEIHOTO BO3JIEUCTBUS HA OPraHU3M YEJIOBEKa;

JUisi OOYYaIOIIUXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAaX ITO3HAHUS BEIIECTB U
XHUMHYECKUX SIBJICHUI;

JUTSI CIICTIBIX U CTA00BUISMIIINX 00YJAIONINXCsI: YMEHUE UCIIOJIH30BaTh pelbedHO-
TOUCUYHYIO CUCTeMy 00o3Hauenwuit JI. bpaitns nis 3anucu xumudeckux GopMyt.
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W3yYEHHE €r0 CBOMCTB)

Anxanuensl. byraguen-1,3 u
MeTuinoyraauen-1,3.
[TonyyeHne CHHTETUYECKOTO
KaydyKa U pe3UHbI

10

ANKWHEL: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AleTHIIEH — MPOCTEUIINI
MPEACTaBUTEh ATKUHOB

11

Brranciaenus mo YpPaBHCHUIO
XUMHYECKOH pe€aKuuu

12

ApeHbl: 6€H30J1 ¥ TOTYOJL.
ToKCMYHOCTH apeHOB

13

I'eneTnueckas cBSI3b
yIJI€BOIOPOIOB,
MPUHAVICKAIINX K
pa3IUYHBIM KJaccaM

14

IIpupoaHbIe ICTOYHUKHU
YIII€BOJOPOJOB: IIPUPOAHBIN
ra3 v MoIyTHbIe HEPTSIHbIE




raspl, He(pTh ¥ IPOTYKTHI €€
nepepadboTKu

15

[IpupoaHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB: PUPOIHBIN
ra3 u noIyTHble He(PTAHbIE
rassl, HepTh ¥ IPOTYKTHI €€
nepepadoTKu

16

KonTpossHas padbora no
pazaeny «YTIeBOAOPOIbI»

17

[IpenenvHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ M DTAHOJ.
Bopoponnas cBsizb

18

MHOroaTroMHbI€ CIIUPTHI:
STWJICHIJINKOJIb U TNIMLIEPUH

19

@DeHOo: CTpOEHHUE
MOJIEKYJbI, GPU3NYECKUE U
XMUMHYECKUE CBOICTBA,
[IPUMEHEHHE

20

Anpaerunbl: GopManbaeThI
M aleTalIbaeru. ALIETOH

21

O,Z[HOOCHOBHBIC npcaACIbHBIC
Kap6OHOBbIC KHCJIOTBI:
MYypaBbHHAA U YKCyCHast

22

[IpakTuueckas pabora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaSI " OJICMHOBAas
KHUCJIOTHBI, KaK




MIPEJICTAaBUTEIH BBICIIIHX
KapOOHOBBIX KHUCJIOT

24

Mbl1a Kak COJIM BBICIIHX
KapOOHOBBIX KUCIIOT, HX
MOIOIIEE AEHCTBUE

25

CrnosxHble 3(hupbl Kak
IIPOM3BO/IHbIE KAPOOHOBBIX
KUCHOT. ['UIpOJIN3 CIOKHBIX

3¢upoB

26

Kupsl: runponns,
pUMEHEHHE,
Ouosoruueckas poJib KUpPOB

27

VrineBoasl: cocTas,
Kiaccuukanus.
Baxneiimme
MIPEACTaBUTENH: TIIIOK03a,
bpykTO3a, caxapo3a

28

Kpaxman u nemironosa kak
MPUPOIHBIE TOJIUMEPHI

29

KontponpHas padoTa no
pazneny
«Kucnopoaconepxariue
OpraHUYECKUe
COEIMHEHU S/
Bcepoccuiickas
MpoBepouHasi paboTa

30

OO1as xapakTepuCcTHKa
a30TCOJEPKAIINX




OpPraHUYECKUX COCAMHCHUN /
Bcepocculickas
IpoBepoyHas paboTa

31

AMWHBI: METHJIAMUH U
AHWJINH

32

AMWHOKHCIIOTHI KaK
am(poTepHbIe OpraHUYECKHE
COEIMHEHMS, UX
OMOJIOrMYECKOE 3HAUCHHE.
Ilentunel. beakn xax
MIPUPOTHBIE
BBICOKOMOJICKYJISIPHBIE
COEIMHEHUSA

33

OCHOBHBIE TTOHATHSA XUMHUHU
BBICOKOMOJICKYJISIPHBIX
COECIUHEHUN

34

OcCHOBHEIE METOIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX
coequHeHui. [1macTMacchl,
Kay4yKH, BOJIOKHa

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHus!

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchbl

XUMHUYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHQUTypauus
aTOMOB

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB 1. 1.
MenneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTHU U3MEHEHUS
CBOMCTB XMMHUUECKHUX 3JICMCHTOB
Y UX COCIMHEHUH 1O TpynIaM 1
nepuojiaM. 3Ha4eHUE
MEePUOINYECKOT0 3aKOHA U
CHCTEMBI XHUMHYCSCKHUX JJIEMEHTOB
J.1. MenneneeBa B pa3BUTUU
HayKu

CrpoeHue BellecTBa.
XuMH4YeCcKas CBA3b, €€ BUIBL,
MEXaHHU3MBbI 00pa30BaHUs
KOBAJICHTHOU CBsA3U. BonopoaHas
CBS3b




BaneHTHOCTE.
DIEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

[TonATHE O AMCIEPCHBIX
cucreMmax. MIcTnHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 101 BeliecTBa B
pactBope

Knaccudukanus 1 HOMEHKIAaTypa
HEOPraHMYECKUX COEIUHEHUH.
I'enernueckas cBs3b
HEOPraHN4eCcKUX BEIIECTB,
pa3IUYHbIX KJIACCOB

Knaccudukanus xuMmuaeckux
peaKkuuii B HEOPTraHUYECKOU U
OPraHM4eCcKO XUMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXpaHEHUs U
MpEBpaICHUs YHEPTUU TIPH
XUMHUYECKUX PEAKITUIX

Ckopoctb peakiuu. OOpaTuMble
peakuu. XUMHYECKOe
paBHOBECHE

10

[TpakTuyeckas pabora Ne 1.
«BnusiHMe pa3nuyHbIX (HaKTOPOB




Ha CKOPOCTh XUMUYECKOMN
peakuum»

11

DNEeKTpOIUTHYECKAS
mucconuanus. [lonstue o
BOJIOpOIHOM Mokazarene (pH)
pactBopa. Peakiiuu HOHHOTO
obmena. ['maponus
OpPraHUYeCKUX U HEOPraHMUECKUX
BEIIIECTB

12

OKucauTenbHO-
BOCCTaHOBHTEJIHHBIC PEAKITHH.
[Tonsatue 06 snekTpom3e
pacIjiaBoB U PaCTBOPOB COJICH

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUH

14

MeTamiel, UX MOJIOKESHUE B
[Tepuoanueckoit cucreme
XUMHUYeCcKuXx djaeMeHToB 1. Y.
MeneneeBa 1 0COOEHHOCTHU
cTpoeHus atToMoB. O0IIHe
(hM3UYEeCKue CBONCTBA METAJIIIOB

15

CraBel METaJIOB.
DNEKTPOXUMHYECKUN Psijl
HaAMpPsLKEHUN METaIJIOB

16

XHUMHUYECKUE CBOWCTBA
BOXHEWIINX METAJJIOB (HATpHI,
KaJlui, KaJlblui, MarHui,
ATIOMHUHHI) U UX COeTMHEHU N




17

XUMHUYECKUE CBOMCTBA XpOMa,
MEIU U UX COCIUHCHUNU

18

XUMHYeCKHe CBOMCTBA ITNHKA,
JKeJie3a M UX COSTMHEHUH

19

[Ipaktuyeckas padora Ne 2.
"Pemenue skcriepuMeHTaTbHBIX
3aja4 rno reme «Meramib"

20

Hewmeraiibl, X MOJIOKEHHE B
[Tepuonnueckoit cucreme
XUMHUYecKnX deMeHToB 1. Y.
MeHnneneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB

21

du3nyecKre CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIUS
HEMETAJIJIOB (Ha MpuMepe
KHCJIOpoJia, cephl, hochopa u
yriiepojaa)

22

XUMHUYECKHE CBOMCTBA
raJOreHOB, CEPHI U UX
COEOUHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta,
dhocdhopa 1 UX COCTUHCHUI

24

XHUMUYECKUE CBOMCTBA yriiepoa,
KpPEMHUS U X COCTUHEHUHN

25

[IpuMeHeHne BaKHEUIINX
HEMETAIIJIOB U UX COCIMHEHUI

26

O000I11IeHNE U CUCTEMATH3ALIIS
3HaHUi 1o TeMe «HemeTaiuiby.




Brrunciienus no ypaBHEHUSIM
XUMHUYECKUX PEAKLIUI U
TEPMOXUMUYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3.
«PGIHGHI/IC BKCHepI/IMeHTaJII)HBIX
3agad o reMe "Hemertayuier'»

28

KontponbHas padoTa no reMam
«Metamnsy n «Hemeraib»

29

Heoprannueckue u
OpraHUYecKHe KUCIIOTHI.
Heoprannueckue u
OpraHMYecKrue OCHOBAHUS

30

AmboTepHble HEOpraHU4eCKHUe U
OpPraHUYECKUE COCTMHEHUSI.
I'enernueckas CBA3b
HEOPraHMYECKUX U OPTaHUYECKUX
BEIIIECTB

31

Ponp xuMuu B o0ecrieueHun
AKOJIOTHYECKOM, SHEPreTUIeCKOM
M IHUIIEBOM 0€30I1aCHOCTH,
Pa3BUTUU MEIUITUHBI

32

[IpencraBnenus 06 oOmMX
HAYYHBIX TPUHITUITAX
MPOMBIIICHHOTO TOTYYSHHSI
BaKHEHIINX BEIIECTB

33

Yenosek B MHPEC BCUICCTB U
MaTepruajioB

34

Xumus u 310pPOBLC UCIIOBCKA




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM

MNPOTI'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
CpeHero ooIero oopa3oBaHust

1

TeopeTnueckre OCHOBBI OPraHU4ECKOW XUMHH

1.1

CdopmupoBaHHOCTB NPECTABICHUN O XUMUYECKON COCTaBISIONICH €CTECTBEHHOHAYYHON KapTHHbBI MUPa,
pPOJIM XUMUU B MO3HAHUM SBJIEHUN NPHUPOJAbI, B GOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€
(YHKIIMOHATTBHOM TPAMOTHOCTH, HEOOXOIMMOM MJsi pelleHHs MNPaKTUYECKUX 337ad U DKOJOTMYECKU

000CHOBAaHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO U MPUPOHOM cpejie

1.2

Brnagenue cucreMoit XMMHUYECKHUX 3HaHUN, KOTOpasi BKJIIOUAET: OCHOBOMOJIATAIOIIKE MOHATHS (MOJIeKya,
BaJICHTHOCTb, SJIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYecKasl CBSI3b, MOJIb, MOJISIPHASI Macca,
MOJISIpHBIM 00BEM, YIJIEpOTHBIA cKeneT, (DYHKIUOHANbHAs TpYINa, pajuKal, H30MepHus, H30Mephl,
TOMOJIOTHUECKUN psAZ, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA- U a30TCOJAEp)KAIIUE COCAUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (YIriIeBOIbI, XKUPbI, OEIKH1), MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHHS); TEOPUU U 3aKOHBI (TEOPHS] XUMUYECKOTO CTPOCHHSI OPTaHUYECKUX
BeuiectB A.M. bytiiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMHUH, (PaKTOJOTUYECKUE CBEACHUS
O CBOMCTBax, COCTaBe, MOJYyYECHHUH M O€30IaCHOM HCIOJB30BAaHUU BAKHEUIINX HEOPraHUYECKHX U

OPraHu4CCKuX BCIUICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIBbHOCTH YCJIOBCKaA

1.3

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ BBIABJEATD XApPAKTCPHBIC IIPU3HAKH HOHHTHﬁ, YCTaHaBJIMBATL HUX
B3aUMOCBA3b, HCIIOJB30BATL COOTBCTCTBYIOIIHME IIOHATHUA IIPpA OIIMCAHUU COCTaBa, CTPOCHUA U

npeBpameHHﬁ OpPraHU4YCCKUX COE€OUHEHUI

1.4

C(I)OpMI/IpOBaHHOCTB yMeHPIfI HCIIOJIb30BATh XUMHWYCCKYIO CUMBOJIUKY U1 COCTABJICHUA MOJICKYJIIAPHBIX U

CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM) POPMYT OPraHNYECKUX BEIIECTB U YPABHEHUH XUMHUYECKHX




peaKLII/If/’I, HU3roTaBJIMBAThL MOACIIN MOJICKYJI OPraHMYCCKUX BCIICCTB MJIA WILUTIOCTPALUKA UX XUMHWYCCKOTO U

MIPOCTPAHCTBEHHOTO CTPOEHUS

1.5

ChopmMupoBaHHOCT YMEHUN yCTAaHABIMBATH PUHAICKHOCTD U3YUYEHHBIX OPTraHMYECKHUX BEIIECTB M0 UX
COCTaBy M CTPOEHHUIO K ONPENEIIEHHOMY Kiaccy (TpyHIe) COeAMHEHUMN (YriaeBOJOPOAIbl, KUCIOPOA U
a30TCOJEpIKalMe COCAMHECHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHHUs), JaBaTb WM Ha3BaHHUS TIO

cucremarnueckoit Homenkiarype (IUPAC)

1.5

C(i)OpMI/IpOBaHHOCTB YMCHHA OIPECACTIATh BHJbI XAMHYECKON CBS3H B OpPraHn4eCKux COCANMHCHUAX

(oMHapHBIE U KpaTHBIE)

1.6

CopMHUpOBAaHHOCTh YMEHHS TPUMEHSTD: MOJOKEHUS TEOPHUH CTPOSHUS OPTraHMYeCKHX BemecTB A.M.
bytneposa st 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBA M CTPOCHUS; 3aKOH COXPAaHEHUS

MacCChI BEOIECTB

YrineBonopoasl.  Kucmopoacoaepxkammpe W a30TCOACpIKAIIUAE  OPTaHMYECKHE  COCIMHCHHSL.

BricokoMoneKyIsipHbIE COETMHEHUS

2.1

CdopmupoBaHHOCTh YMEHUH NPUBOAUTH TPUBHAIbHBbIE HAa3BAHUS OTAEIBHBIX OPraHUYECKHX BEIIECTB
(3TUNeH, TPOMUJIeH, AaUEeTHJIeH, 3TUJICHIVIMKONb, TIMLEepUH, (eHon, ¢dopMaibaerui, aneTalbIeru],
MypaBbUHas KUCJIOTA, YKCYCHAsl KUCIO0Ta, OJICMHOBAs KUCIIOTa, CTeapUHOBAs KUCIIOTa, TIII0K03a, PPYKTO3a,

Kpaxmall, OCJIJIK0JI034a, FJII/II_[I/IH)

2.2

ChopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHUE U XUMUYECKUE CBOMCTBA
TUMIUYHBIX IPEJICTABUTENICH Pa3IMYHbIX KIIACCOB OPraHUYECKHX BEIIeCTB (METaH, 3TaH, THJICH, TPOIUIICH,
anetusieH, OyranueH-1,3, metunOyranueH-1,3, O0eH307, METaHOJ, ATAHOJ, STUJICHIVIMKOJb, TJIHMIEPHH,
(eHou1, alleTanbAerHI, MypaBbHHAS U YKCYCHAs KUCITIOTHI, TIIF0K03a, KpaxMal, [eJITI0103a, aMUHOYKCYCHAs

KHCJIOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHUA HIUTIOCTPUPOBATH TFCHCTUYCCKYHO CBA3b MCKAY THIIMYHBIMH
MMPEACTABUTCIIAMH  PA3JIMYHBIX KJIACCOB OPTraHUYCCKUX BCHICCTB YPABHCHHUAMHU COOTBCTCTBYIOIIHUX

XUMHYECKHUX PeakIfil ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT
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ChopMUpOBaHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKHU YIIIEBOJIOPOJHOTO CHIPhs (HE()Th, MIPUPOTHBIN

ras, yrojip), CocoObl UX MepepadOTKH U MPAKTHUECKOE MPUMEHEHHE TPOIYKTOB NepepadoTKU

XUMHS U )KU3Hb. PacuéTel

3.1

ChopmupoBaHHOCTE YMEHHH BIaJETh CHCTEMOW 3HAHWN 00 OCHOBHBIX METOJAaX HAyYHOTO ITO3HAHWSI,
UCIIOJIb3YEMbIX B XHUMHUU MPU M3YUYECHUU BEIIECTB M XUMHYECKUX SIBJIICHUU (HAOIIOJCHUE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTMPOBAHUE), UCIIOIH30BATh CUCTEMHBIE XUMHUYECKUE 3HAHUS JIJISI TIPUHITHUS PEIICHUI

B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BECIICCTBAMU U UX IPUMCHCHUCM

3.2

CdpopMHUpPOBAaHHOCTH YMEHUI COOJIIOIATH MPaBUJIa MOJB30BAHMS XUMUUYECKONU TIOCYI0M U 1ab0paTOpHBIM
000pyI0OBaHUEM, a TAaKXe MpaBWIa OOpaIeHHs] ¢ BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSIMHU TIO

BBITNIOJTHECHUTO J'Ia60paTOpHI)IX XUMHWYECKHUX OIIBITOB

3.3

ChopmupoBaHHOCTh yYMEHUHN IUIAHUPOBATH U BBINOJHATH XUMUYECKUN SKCHEPUMEHT (MpeBpalleHHs
OPraHWYEeCKHUX BEIECTB IPH HArpEBAHMM, MOJYYEHHUE 3TUIICEHA U MU3yYEHUE €r0 CBOWCTB, KAUECTBEHHBIE
peaKkiuu OpraHudyecKuX BEIIECTB, JeHATypauusi OeKOB IMpPHU HArpeBaHHH, IIBETHbIE peakluu OENKOB) B
COOTBETCTBUU C MpPaBWJIAMU TEXHUKU OE30MACHOCTH IMPH OOpaIIeHHH C BEIIECTBAMU M JTAOOPATOPHBIM
000pyIOBaHUEM; MPEJCTABISTh PE3yAbTaThl XMMHUECKOTO JKCIEpPUMEHTa B (GopMe 3allucu YpaBHEHHM

COOTBETCTBYIOIIIHUX peaKI.[PIfI u (bOpMy.TIHpOBaTB BbIBO/JIbI Ha OCHOBC 9TUX PE3YyJIbTATOB

3.4

ChopmupoBaHHOCTh YMEHHI MPOBOAMTH BBIUMCIICHHUS M0 XMMHYECKUM YpaBHEHHSIM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOJAYKTa peakluu MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY

OJIHOT'O U3 UCXOAHBIX BCIICCTB UJIM IPOAYKTOB peaKHI/II/I)

3.5

C(i)OpMI/IpOBaHHOCTb YMCHI/Iﬁ KPUTHYCCKHU aHAJIM3UPOBATHL XUMHUYCCKYIO I/IH(i)OpMaI_II/IIO, MOJIy4acMyro U3

pa3HBIX UICTOYHHUKOB (CpeIcTBa MaccoBoi uHpopMaIuu, cetb IHTEepHET U Ipyrue)

3.6

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ C06J'II-O,I[8.TB ImpaBujia SKOJOTUYCCKU uenecoo6pa3Horo IIOBCJICHUA B 6BITy 151
pr,Z[OBOfI ACATCIIBHOCTU B HECJIAX COXPAHCHUS CBOCTO 310pPOBbA U oxpyxcaromeﬁ HpHpO)IHOﬁ Cpeabl,

0CO3HaBaTh OMNACHOCTh BO3JCUCTBHUS Ha >KHUBEHIC OpraHnu3MbI OHpeI[eJ'IéHHBIX OpraHn4YeCKux BCILCCTB,




nonuMast cmeici nokazarens [IJIK (mpeaenbHO AOMYCTUMOM KOHIIEHTpPAILMM), MOSCHATH HA MpUMEpax

CII0COOBI YMCHBIICHUSA U ITPEAOTBPAICHUA UX BPEAHOTO BO3Z[CFICTBPI$I Ha OpraHus3m 4YCJIOBCKa

11 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIposepsiemble MpeIMeTHbIE Pe3YJILTATHI 0CBOEHHSI OCHOBHOI 00pa30oBaTeIbHOI MPOrpaMMbl
CpeHero ooIero oopa3oBaHust

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Branenue cucreMoil XUMHUYECKUX 3HAHUHM, KOTOPas BKIIFOYAET: OCHOBOIIOJIATAIONINE TIOHATHS (XUMUYIECKHUI
9JIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa atoma, S-, p-, O-3NIEeKTPOHHBIC OPOUTAIN aTOMOB, MOH, MOJICKYIIa,
BAJIEHTHOCTD, DJIEKTPOOTPHUIIATEIBHOCTh, CTENEHh OKUCICHUS, XUMHYECKasl CBsI3b, MOJIb, MOJIIpHAsT Macca,
MOJIIpHBI  00BEM, KpUCTAJUIMYECKas pem€Tka, THMbl XUMHUYECKHMX peakuuid  (OKHUCIUTEIHHO-
BOCCTAHOBHTEJbHBIE, 3K30- U JHIOTEPMHUYECKHE, pEeaKklHd HOHHOTO OOMeEHa), PacTBOpP, 3JIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, HJIEKTPOJIUTHUECKAs! JAUCCOLUAIMS, OKHCIUTEIb, BOCCTAHOBHUTEb, CKOPOCTh XUMHUYECKOM
peakiuy, XUMHYECKOE€ PpABHOBECHE); TEOPUHM U 3aKOHBI (TEOpHsl DIEKTPOJUMTHUECKOW IHCCOLUAIINY,
[Tepuommueckuii 3akoH /.M. MeHneneeBa, 3aKOH COXpAaHEHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJUYECCKUI
SI3BIK XUMUH, (PAKTOJIIOTUYECKHE CBEJICHUS O CBOMCTBAX, COCTaBE, MOJIYYEHUU U O€3011aCHOM HCIOIb30BAHUU

BayKHEHIITHX HCOPraHU4CCKUX BCIICCTB B 6BITy u HpaKTquCKOﬁ JCATCIIbHOCTH YCJIOBEKA

1.2

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ BBISABIIITE XAPAKTCPHLIC INPHU3HAKU U B3aUMOCBA3b HU3YUCHHBIX HOHHTHﬁ,
IMPUMCHATH COOTBETCTBYIOIIUC ITOHATUS ITPU OITMCAHUU CTPOCHUS U CBOMCTB HCOPraHMYCCKUX BCUICCTB U UX
npeBpameHHﬁ; BBISIBJISITh B3aMMOCBSI3b XMMUYECKMX 3HAHUM C MOHATHSIMH U NpEACTAaBICHUAMU APYTUX

C€CTCCTBCHHOHAYYHbBIX IPCAMETOB

1.3

BrnaneHne oCHOBHBIMH METOJaMHU HAaYYHOTI'O0 TIO3HAHHA BCUICCTB U XHUMHYCCKHUX SIBJICHUM (Ha6J’IIOJICHI/Ie,

N3MCPCHUC, SKCIICPUMCHT, MOI[CJ'IPIpOBaHI/Ie)




ChopmMupoBaHHOCTh YMEHHI OMPEICIATh BAIGHTHOCTh U CTEIIEHb OKUCICHHSI XUMHUYECKUX JIEMEHTOB B

COCAMHCHUAX PAa3JIMYHOTO COCTaBa, BUI XUMHUYECKOM CBS3HU (KOBaJICHTHaSI, HOHHas, MCTaJlJIM4YCCKasd,

L4 BOJOPOJHAs) B COEAMHEHUSX, TUI KPUCTAJIMYECKONW pEemETKM KOHKPETHOrO BelllecTBa (aromHas,
MOJIEKYJIIpHAsi, HOHHAs, METAJIINYecKas )
15 ChopMUpOBaHHOCTh YMEHHUU OIPENENIATh XapakTep Cpeasl B BOIHBIX PACTBOpPAX HEOPTaHUYECKUX
. COCAMHEHU N
CdopmupoBaHHOCTh YMEHMSI KIacCU(PUIIMPOBATh XUMHUECKUE PEAKIIUH IO Pa3IMYHBIM MIPU3HAKaM (4HCTy
1.6 U COCTaBy pEarupyroulux BeEIIEeCTB, TEIUIOBOMY 3((eKTy peakluuu, U3MEHEHHIO CTENEeHEH OKHCIICHUs
3JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIaCTUIO KaTajlnu3aTopa)
17 ChopmMupoBaHHOCTH YMEHUN COCTABIISITh YPABHEHUS pEaKLUi Pa3IMYHbIX TUIIOB, TOJHBIE U COKpAIIEHHBIE
' yYpaBHEHUS peakIil HOHHOTO 0OMEHa, YUYUTHIBAsI YCIOBUS, MPU KOTOPBIX 3TH PEAKIMH UIYT A0 KOHIIA
CdopmupoBaHHOCTh YMEHHI MPOBOAUTH PEAKIMHU, IMOATBEPHKAAIONINE KAueCTBEHHBIM COCTaB pa3IMUYHBIX
1.8 HEOPraHMYECKUX BELIECTB, PACIIO3HABAThH OIBITHBIM ITYyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpPax
HEOPraHMYECKHUX BEIECTB
19 ChopmupoBaHHOCTh YMEHHH pacKpblBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM
' MOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca STHX pPeaKIHii
110 ChopmupoBaHHOCTh YyMEHUN OOBACHATH 3aBUCHMOCTb CKOPOCTH XUMHUYECKOW pPEaKIHMH OT Pa3iIMyHBIX
' (hakTopoB
111 ChopmupoBaHHOCTH YMEHUN OOBSACHATH XapaKTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT
' BHemHero Bo3aeicTBus (nmpuHmun Jle [larense)
2 OO01as u HeopraHuyeckasi XuMus
91 CchopMupoBaHHOCT yYMEHMH packpbiBaTh cMmbici [lepuoandeckoro 3akona J[.M. MenneneeBa u

ACMOHCTPUPOBATH €0 CUCTCMATHU3UPYIOIIT YO, 06T>SICHI/IT6J'H:>HYIO " NPOTHOCTUYCCKYIO (bYHKLIPIPI




2.2

ChopMUpOBaHHOCTh YMEHUH XapaKTEePU30BATh IEKTPOHHOE CTPOECHHE ATOMOB XMMHUYECKHX 3JIEMEHTOB 1—
4 nepuonioB [lepuoanueckoii cucrembl xumudeckux 3meMenToB .M. MenneneeBa, UCHIOJIb3Ysl MOHATUS «S-
, P-, d-35eKTpOHHBIC OpOMTANINY, «IHEPreTUUECKHE YPOBHHY», OOBSCHATH 3aKOHOMEPHOCTH HM3MCHEHUSI
CBOWCTB XMMHUYECKUX NIEMEHTOB M MX COCIMHEHUI IO nepuojaM M rpynnam lleproandeckoil cucTemsl

xuMudeckux anementoB [[.M. Menieneera

2.3

CpopMHpOBaHHOCT, YMEHHH  XapaKTepu3oBaTh (OMHCHIBATH) OOIIME  XMMHUUYECKHE  CBOMCTBA
HEOPraHMYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, TIOATBEPHKAATH CYIIECTBOBAHUE TEHETHIECKOM CBSI3U MEKITY

HCOPraHnM4CcCKUMHU BCIICCTBAMU C ITIOMOIIBIO ypaBHeHI/If/'I COOTBCTCTBYIOIIUX XUMHUYICCKHUX peaKuHﬁ

24

CdopMHpOBaHHOCTH YMEHUH YCTAHABIMBATH MPUHAIC)KHOCTh HEOPTaHUUECKHUX BEIIECTB 10 UX COCTaBY K
omnpenenéHHoMy Kiaccy (Tpynmne) cCoeaMHEHHH (MPOCThIe BEIIECTBA — METAJUIl U HEMETAJIbI, OKCHU/IBI,

OCHOBAaHUS, KUCIOTHL, aM(OTepHbIE THAPOKCHUIbI, COJIN)

2.5

ChopmupoBaHHOCTH YMEHUH HCTIOIH30BATh XUMUUECKYIO0 CUMBOJIUKY JUIsl COCTaBJI€HUs (GOPMYJT BEIIECTB U
ypaBHEHUN XMMHUYECKUX peakiui, cucreMarndeckyto HoMeHknarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS
OT/IEIbHBIX HEOPraHMYECKUX BeUIECTB (yrapHbI ras, YIJeKUCHbIH ra3, aMMHakK, raméHas H3BECTb,

HeraiméHasi U3BecTb, MUThEBAs COJa, MUPHUT U APYTHUE)

2.6

ChopmupoBaHHOCTh  yMEHHUH  XapakTepu3oBaTh  (ONMHMCHIBATH) OOIIME  XUMHUYECKHE  CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYILIECTBOBAHUE FT€HETHUECKOM CBA3H MEXKTY

HEOPraHNn4€CKUMH BCIICCTBAMHU C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBECTCTBYIOIIUX XUMHUYCCKHUX peaKHI/Iﬁ

2.7

ChopmMupoBaHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATH XUMHYECKUH DKCIEPUMEHT (passiosKeHue
nepoKcHa BOAOPOIa B MPUCYTCTBUU KaTaanu3aTopa, OnpeAeNeHUe CPeIbl PAaCTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCATbHOTO WHANKATOPA, BIUSHUE Pa3INYHbIX (PAKTOPOB HA CKOPOCTh XUMUUECKON peaKluu, peakluu
MOHHOTO 00OMEHa, KaYeCTBEHHbIE peaKlUU Ha cynabdar-, kapOoHaT- ¥ XJIOPU/I-aHHOHBI, HA KATUOH aMMOHUS,
pellieHre dKCIIepUMEHTANIBHBIX 3a/1a4 110 TeMaM «MeTtamib» 1 «HemeTasib») B COOTBETCTBUU C TIPaBUIIAMU

TEXHUKU 0€30MacHOCTHU npu 06paH_IeHI/II/I C BCIICCTBAMHU U J'Ia60paTOpHHM 060py,HOBaHI/IeM; MMPpEACTABJIATH




pe3yabTaThl XMMHUYECKOTO SKCIEpUMEHTa B (OpME 3alMCH YPAaBHEHHH COOTBETCTBYIOIIUX pPEAKUUN M

(hopMyIupoBaTh BEIBOBI HA OCHOBE 3TUX PE3YIbTATOB

2.8

ChopmMupoBaHHOCTh YMEHHU COONIONATH MPaBUiIa TOJB30BAHUS XUMHUYECKON MOCYA0N U JTabOpaTOpPHBIM
000pyIOBaHHEM, a TaKXe IMpaBuUia OOpalleHUs C BEHIECTBAMHU B COOTBETCTBHUH C WHCTPYKIHSMH TIO

BBITIOJIHCHHIO na60paT0pme XUMHYCCKHUX OIIBITOB

2.9

CpopMHpPOBAHHOCT, YMEHHH  XapaKTEepU30BaTh XUMUYECKHE TMPOLIECCHI, JIEKAIIUEe B OCHOBE
MIPOMBIIIJIEHHOTO MOJTYYeHHSI CEPHOM KHCIIOTHI, aMMHUaKa, a TakKe CPOPMUPOBAHHOCTH MPEACTABICHUI 00

O6HII/IX HAaYYHBIX IMPUHOHIIAX 1 SKOJIOTHYCCKHUX npo6neMax XUMHUYECCKOTO IMTPONU3BOJACTBA

XUMHS U KU3Hb. PacuéTel

3.1

ChopmupoBaHHOCTH MPEACTABICHUN 0O XUMUUYECKOHN COCTABISIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MUDA,
pOJIM XMMHMH B TO3HAHUU SIBJIIEHUI MPUPOJbI, B (OPMHUPOBAHUHM MBIIUIEHUS W KYJIbTYpbl JINYHOCTH, €€
(YHKIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOMW sl peIIeHUs NPaKTUYECKUX 3a1ad U HKOJOTMYECKH

000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpejie

3.2

ChopmMupoBaHHOCTh YMEHHMIM KPUTUYECKU aHAIM3HPOBATh XMMUYECKYI0 MHGOPMALHMIO, MOTYy4aeMylo M3

Pa3HbIX UCTOYHUKOB (CpeACTBA MaCCOBOM KOMMYHHKAINH, ceTh VIHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCTh YMEHUI COOIOIATH MpPaBUiia SKOJOTUYECKHU 1€1ecCO00pa3HOro MOBEACHUS B OBITY U

TPYAOBOM AESITETFHOCTH B LEJSIX COXPAHEHUSI CBOETO 370POBbs U OKPY)KAIOIIEeH MPUPOJIHON Cpeibl

3.4

Oco3HaBaTh OITACHOCTH BO3JCHCTBUS Ha >KUBBIC OpPraHu3MbI OHpCI[CJIéHHBIX BCIICCTB, IMOHHMMAsA CMBICI
IIOKa3aTciiia HHK, MOsACHATL Ha IIpUMEpax CII0COOBI YMCHBUICHUSA W MPECAOTBPALICHHUA HUX BPEAHOI'O

BO3JICUCTBHUS HA OpraHns3Mm 4CJIOBCKa

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MNPOBOAWUTL BBIYUCIICHUA C HCHOJIB30BAHUEM IIOHATHUA «MaCCOBas IOJIA
BCIICCTBA B pacTBOPCH, 00BEMHBIX OTHOIIICHUI Ta30B Ipu XUMHUYCCKUX PCAKIHUAX, MACCHI BCIICCTBA HUJIN

00bEMa ra3oB 1O HU3BCCTHOMY KOJIMYCCTBY BCHICCTBA, MACCC WA O6’LéMy OJJHOI'O0 M3 YYaCTBYHOIIHX B




peaKuu BEIIECTB, TEIUIOBOTO A(PQeKTa peakluu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,

IpeBpaliCHUus 1 COXpaHCHUA SOHCPTUU




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 TeopeTnueckrie OCHOBBI OPraHUYECKON XUMUU

11 [Ipeamet oprannyeckoi XuMuu: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B MOJTYYCHUH HOBBIX BEIIECTB M MaTEPHAJIOB.
Teopust crpoeHust oprannyeckux coenuHenui A.M. bytinepoBa, €€ 0CHOBHBIE TIOJIOKEHUS

19 CtpykTypHble (OPMYNIBI OpPraHUYECKUX BEIIECTB. [ OMOJOTHS, W30MEpHs. XHUMHUYECKas CBsI3b B OPraHHMYECKHX
COCTMHEHUSX — OJIMHAPHBIE M KpaTHBIE CBs3U. [IpencraBnenre o kiaccuukanuy OpraHndecKux BEIIECTB

13 Homenknarypa opraHnyeckux COeMHEHUH (CUCTeMaTHuecKas) 1 TPUBHAIbHBIC HA3BaHUS BAKHEUIITUX TTPEICTaBUTEIICH
KJIACCOB OPraHMYECKHUX BEIIECTB

2 Vri1eBoa0po b

51 AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHUH psiji. MeTaH U 3TaH — MPOCTEHUINNE MPEICTABUTEIIN AIKAaHOB: (PU3NUYECKUE
1 XMMUYECKHE CBOMCTBA (PEaKIMK 3aMEIICHUS U TOPEHUS), HAX0XKJICHHE B IPUPOJIC, TTOTYICHHE W IPUMECHEHHUE
AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psii. DTWIEH W MPOIMUIECH — MPOCTEHIIME MPEICTABUTENN AJTKECHOB:

2.2 (U3uYeCKHe M XUMHUYECKHE CBOWCTBA (pPEakluu TUIPUPOBAHMS, TaJIOICHUPOBAHMS, THApPATAIUA, OKHUCICHHUS H
MOJIMMEPHU3AINH ), TTOJIyYeHUE U IPUMEHEHHE

53 Ankaguensl: OyramueH-1,3 u MetunOyragueH-1,3: cTpoeHue, BaKHEWIIME XHMHYECKHE CBOMCTBa (peakiius
nonuMepu3aiun). [lonyuyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI
AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHSI, TOMOJIOTHUECKUN Psil. AIETUIIEH — MPOCTEUIINI MpeACTaBUTENb aTKUHOB!

24 COCTaB, CTpoeHHe, (pu3MUeckue W XMMUYECKHE CBOMCTBA (peakiuH THAPUPOBAHUS, TajJOreHUPOBAHMS, THApATAIHH,
TOpeHUs), MOJIyueHUE U PUMEHEHUE




2.5

Apenbl. beH3ox: cocTaB, cTpoeHHe, GU3HUECKHUE U XUMUYECKUE CBOMCTBA (PEAKIMK TaJlOT€HUPOBAHUS W HUTPOBAHUSA),
MOJIy4eHHUE U IPUMEHEeHHE. TOJIyos: cOCTaB, CTpOeHNUE, (PU3MUECKHE U XUMHUYECKHUE CBOMCTBA (PeaKIIUy rajloreHUPOBaAHUS
W HUTPOBAHMS), TOJYUCHHE U TMPUMEHEHHE. TOKCHYHOCTH apeHoOB. ['eHeThueckas CBs3b MEXKAY YIJIEBOJOPOJIAMH,

IMpHUHAJIC)KAIIUMHA K pa3JIMYHbIM KJIaCCaM

2.6

[IpupoHBIE UCTOYHUKHU YIIeBOOpoIoB. [IpupomHblii Ta3 u nomytHeie HedTsHBIE Ta3bl. HedTs U €€ mpoucxoxaeHue.
CriocoOrl iepepaOOTKH He(TU: IEPErOHKA, KPEKUHT (TEPMHUUECKUN, KaTaTUTHYECKU ), upoiaun3. [IpoaykTsl nepepaboTku

He(TH, UX TPUMEHEHNE B IPOMBILIUIEHHOCTH U B ObITY. KaMEHHBIH yrosib U MPOIYKThI €0 nepepadoTKu

Kucnopoacoaepxaiiue opraHi4ecKue coeTMHEHMsI

3.1

[IpenenbHble 0OAHOATOMHBIE CIIUPTHL. METaHON M 3TAaHOJI: CTPOEHUE, GU3NYECKUE U XUMUYECKUE CBOMCTBA (peakuuu ¢
aKTUBHBIMH MeETaJlJIaMH, TaJOT€HOBOJOPOJaMH, TOpEHHE), MpHUMEHEeHHe. BoJopoaHbie CBSI3M MEXIy MOJEKyJaMu
cnupToB. J[eficTBME METaHOJIa U 3TAHOJIA HA OPraHM3M 4eJIoBeKa. MHOrOaTOMHBIE CIIUPTHI. DTUIICHT JIUKOJIb U TJINLEPHUH:
CTpO€HHUE, (pru3nyeckue U XMMHUYECKHE CBOWCTBA (B3aUMOJICHCTBHE CO LIEIIOUYHBIMU METaJlJIaMH, KaUeCTBEHHAs! peaKIus

Ha MHOTOATOMHbBIE cupThI). JleiicTBUe Ha OpraHu3M yenoBeka. [IprMeHeHre Tiaulepruta U 3TUICHTITUKOIS

3.2

®deHout: CTpOoeHUE MOJICKYITBI, (PU3UYECKHE U XUMUYECKHE CBOMCTBA. TokcnuHOCTh (heHona. [Ipumenenue penomna

3.3

Anpaerunbl U KeTOHbl. DopManiblieruj, aneTaIbJIeTHa: CTPOSeHHE, (PU3NYECKHEe M XUMHYECKHE CBOWCTBA (pEaKIuu

OKHCJICHHA U BOCCTAHOBJICHHU S, KAUECTBCHHbBIC peaKHI/II/I), IOJIYYCHUE U ITPUMEHCHHNEC

3.4

OAHOOCHOBHBIE TpeJeNibHble KapOOHOBBIE KUCIOTH. MypaBbuHAs U yKCYCHash KHUCJIOTBHI: CTpOEHHE, (PU3UYecKhe U
XMMHUYECKHE CBOMCTBa (CBOMCTBA, oOlIMe s Kilacca KHUCIOT, peakius sTepudukanuu), NoJydeHHe U MpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KHCIOTHI KaK MPEICTaBUTENIM BBICIIUX KapOOHOBBIX KHUCIOT. MbUIa KaK COJHM BBICIIMX

Kap6OHOBLIX KHCJIOT, X MOIOLIECC HeﬁCTBHe

3.5

Crnosxxnble 3GuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponu3 cioxHbIX 3¢upoB. Xupbl. ['maponus xupos.

HpI/IMeHeHI/IC JKHUPOB. buonorunyeckas POJIb KUPOB

3.6

YrieBomsl: COCTaB, KJ'IaCCI/I(bI/IKaI_II/IH YrJjieBOA0OB (MOHO-, - U nonncaxapnnbl). I'mroko3za — HpOCTCI\/’II_HI/II\/'I MOHOCaxapum:

OCOOCHHOCTH CTPOEHHUS MOJIEKYIbI, (DM3MUeCKUe U XUMHUYECKHe CBOMCTBA (B3ammojeicTBue ¢ ruapokcuaom meau(Il),




OKHCIICHHE aMMHAaYHBIM pacTBOpoM okcuza cepedpa(l), BoccTanoBieHue, OposkeHUE TIIOKO3b), HAX0XKICHHE B IPUPOJIE,
MpUMeHeHHe, Ouonorudeckas posb. PotocunHte3. Dpykro3za Kak M30MEp TIIOKO3bl. Kpaxman W Iemmono3a Kak
pUpoaAHbIe oauMepbl. CTpoeHne Kpaxmalla U HesTioa03bl. Pu3nyeckue 1 XMMHUYECKUE CBOMCTBa KpaxMana (TUIpOu3,
KauCCTBCHHAA pCaKkuus C I/IOILOM)
4 A3zoTcoeprKale OpraHndeckiue CoeqMHEHUS
41 AMWHOKHCIIOTHI KaK aM(l)OTepHI)IC OpraHn4eCKUC COCANHCHUS. du3nyeckne U XUMHYECKHE CBOMCTBA aMHUHOKHCIOT (Ha
npumepe raunuHa). buonornueckoe 3HaueHne aMUHOKUCIIOT. [lenTuab
42 benku kak mpupoaHbIE BHICOKOMOJIEKYIISIpHbIE coequHeHMs. [lepBuuHas, BTOpUYHaAs U TPETUYHAsl CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: THIPOJIN3, IEHATYPAIIHS, KAYECTBEHHBIE PEaKITUU Ha OCITKH
5 BricokoMoneKkysipHbIe COETMHEHUS
OCHOBHBIE TIOHSTHSI XMMHHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUW: MOHOMEp, MOJHUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb
5.1 MOJIMMEPHU3alH, CPEHssT MOJIeKyisipHas macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COEIUHEHUN —
MOJIMMEPHU3aLUs U MOJTUKOHICH IS
5.9 DKCIepUMEHTAIbHBIE METO/bl M3Y4YEeHMsI BEIECTB M WX IPEBpAIllEeHU: O3HAKOMIIEHHE C o0Opa3uamMu MPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKoB. [loyueHne CHHTETUYECKOTO KaydyKa U Pe3UHbI
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHUS
1 TeopeTnueckre 0CHOBBI XUMUU
XuMHueckuil sneMeHT. AToM. Sapo aroma, W30TONBI. DJIEKTPOHHAs 000J0YKa. DHEpreTu4eckue ypoBHHU, MOTYyPOBHHU.
11 AtomHbIe opOuTaNy, S-, P-, d-amemenTs. OcCOOCHHOCTH pacIpeaeeHus 3JIEKTPOHOB M0 OPOUTAIISIM B aTOMax 3JIEMEHTOB
MEPBHIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(MUTypaIUs aTOMOB




[lepuoauueckuii 3akoH u [leproauueckas cucrema xumMmuueckux aieMeHToB .M. MenaeneeBa. CBs3b NEpUOANUYECKOTO

3akoHa U Ilepuonnueckoi cucrembl xumudeckux nemeHToB M. MeHneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHUS

1.2 aTOMOB. 3aKOHOMEPHOCTH U3MEHEHH ST CBOMCTB XMMHYECKUX JIEMEHTOB U 00pa3yeMbIX HMH IIPOCTHIX U CIIOKHBIX BEIICCTB
II0 TPyMIaM U nepuoiaM. 3Ha4eHHEe MePUOMUECKOr0 3aKOHA B PA3BUTHH HAYKH
Crtpoenue BemiecTBa. XUMHUYECKasi CBsI3b. BUIbI XMMUYECKON CBs3M (KOBAJICHTHAsI HETOJISIPHAS U TOJISIpHAs, MOHHAS,
1.3 MeTannndeckasi). MIoHbl: KaTHOHBI U aHMOHBI. MexaHN3Mbl 00pa30BaHMs KOBAJIEHTHOM XUMUYECKOU CBsI3U (OOMEHHBIN U
JIOHOPHO-aKLENTOpHBIN). BonopoaHas cBsi3b
1.4 BasieHTHOCTB. DJIeKTpOOTPHUIATEIBHOCTD. CTEIICHb OKHCIICHHUS
BemectBa MOJIEKYISPHOTO M HEMOJIEKYISIPHOTO CTPOEHHUSA. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIbI
1.5 KPHUCTAJUIMYECKUX PEMIETOK. 3aBHUCHMMOCTh CBOMCTBA BEIIECTB OT THIIA KpUCTAUIMYEecKOoW pemérku. llonsatue o
JMCTIEPCHBIX cucTeMax. VICTUHHBIE U KOJJIOUIHBIE pacTBOPBL. MaccoBas 1015 BElecTBa B pacTBOpe
1.6 Knaccudukanus HeopraHm4eckux coeuHennii. HoMmeHkiiaTypa HeopraHm4ecKiX BeIliecTB
17 Xumudeckas peaknus. Knmaccudukamus XWMHUYECKHX PEaKIMi B HEOPraHUYECKOM W OPraHWYecKOW XUMHUU. 3aKOH
' COXpaHEHUsI MACCHI BEIIECTB, 3aKOH COXPAHEHHUSI U MPEBPALLEHUS SHEPTUH ITPU XUMHUYECKUX PEAKIIMIX
1.8 CkopocTb peakiuu, €€ 3aBUCUMOCTh OT pa3JInYHbIX (DaKTOPOB
19 OOpatumblie peakiuu. XuMuyeckoe paBHOBecue. (DaKTOPHI, BIUSAIONIME HA COCTOSHUE XHMHUYECKOTO PaBHOBECHS.
' [Tpunnun Jle latense
110 DnexTponutrueckas auccouuanys. CunbHble U ciadble ANeKTpoiuThl. Cpela BOAHBIX PAcTBOPOB BEIIECTB: KHCTAsd,
' HelTpanbHasi, menoynas. Peakuun noHHOTO OOMeEHa
111 OKHMCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU
2 Heoprannueckast xumust
Hemerannsl. Ilonoxxenue HemertauioB B llepmoauueckoi cucreme xumuueckux anemeHtoB .M. MenpeneeBa u
2.1 0COOCHHOCTH CTpOeHUS aTOMOB. DPU3NYECKUE CBOWCTBA HEMETAIIOB. AJUIOTPONHUS HEMETAJUIOB (Ha MpUMeEpe KUCIOPO/Ia,

cepsl, pochopa u yriepoa)




XUMHUUYECKUE CBOWCTBA BAXKHEWIIMX HEMETAJIOB (TaJOreHOB, cepbl, a30Ta, (ocdopa, yriepoaa W KpeMHHUs) H HUX

2.2 COEIMHEHUN (OKCUAOB, KHUCIOPOJCOJAEPKAIMX KUCIOT, BOAOPOAHBIX coeauHeHui). IlpumeHeHne BaxxHEHIINX
HEMETAJIOB U UX COCIMHEHUI
Mertannsl. [lonoxenune meramioB B Ilepuoanueckoil cucreme xumuueckux anemenToB /.M. Menneneesa. OcobeHHOCTH

2.3 CTPOCHUS IJICKTPOHHBIX 000JI09eK aToMOB MeTauioB. OOmue ¢usmueckue cpoiicTBa MeTaioB. CIUIaBbl METALIOB.
DNEeKTPOXUMHUYECKUN Psijl HAIPSHKEHUH METalJIoB

24 XUMHUYECKUE CBOWCTBA BAKHEUIITUX METAIUTIOB (HATPUH, KAJIWA, KAIBITUH, MarHuH, aTFOMUHUAN, IITHK, XPOM, JKEJI€30, ME/Ib)
1 ux coenuHennid. O0mMe cnocoos! moxydeHus: MmetamioB. [I[puMeHeHre MeTaioB B OBITY M TEXHUKE

2.5 ['eneTnveckas CBsI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIICKAITUX K PA3THYHBIM KilaccaM

3 XHUMHS U )KH3Hb

31 Ponps xumun B oOecrieueHuN HKOJIOTHIECKOM, SHEPreTUUECKON U MUIIEBON 0€30TTaCHOCTH, Pa3BUTUH MeAUITUHEL. [ToHsTHE
0 HaY4YHBIX METOJaX MO3HAHMS BEUIECTB U XUMUYECKUX PEAKIIUM
[IpencraBienust 06 OOMMX HAYYHBIX MPUHIMIAX TPOMBIIIICHHOTO MOJYyYeHHUs] BaKHEHIINX BelecTB. YenoBek B MUpe

3.2 BEIIECTB M MaTEPHAJIOB: BAXKHEHIINE CTPOUTENIbHBIE MaTEpHaIbl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKIIO,
KepaMuKa, MaTepuabl JAJsl SJIEKTPOHUKHU, HAHOMATEepHAIIbl, OPraHu4ecKre U MUHEPATIbHBIE YIOOPEHUS

33 XuMHUA ¥ 3JI0pOBbE 4YEJIOBEKA: IpaBHUia HUCIHOJIB30BAaHUS JIEKAPCTBEHHBIX IIPErapaTroB, IpaBuia OE30MacHOTO

HCITIOJIb30BAHUA IIPLIIapaTOB OBITOBOM XMMHH B HOBCGHHGBHOﬁ KHU3HU
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