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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-®@3 «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 Konuenuuum npenogaBaHus y4yeOHOro mnpeaMera «XuUMHUS» B
oOpa3oBaTeibHbIX opranu3anusax Poccuiickoit denepaiyu, peanau3yonux OCHOBHbIE
oOpa3oBaTeiabHble MPOrpPaMMbl, M OCHOBHBIX MOJOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTaHus B Poccuiickoit ®enepanuu Ha nepuon ao 2025 roma» (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  ypOBHE  COCTaBMIIM
koHuentyanbubie mnosokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH I1IEJIEH,
collepKaHMsl, pe3ylbTaTOB OOy4YeHUS M TpPeOOBaHWI K YPOBHIO TOJTOTOBKHU
BBIMTYCKHUKOB.

Xumuueckoe 00pa3oBaHue, 0JIy4aeMOo€e BhIITYCKHUKaMH 0011e00pa30BaTeIbHON
OpraHM3allUHY, SBISETCS HEOTHEMJIEMOM 4YacThl0 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 0011eH KyIbTYpbl YEJIOBEKA, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3J0pPOBBI0 M IPHUPOAHOW cpeze. Peanusyercs Xummyeckoe
oOpa3zoBaHue 00y4aromMMUXCS Ha YPOBHE CPEJHETO 00IIero o0pa3oBaHuUs CPeJACTBAMU
yueOHoro npeamera «XUMHs», COAEPKAHUE U MOCTPOEHUE KOTOPOIO ONpE/esiCHbl 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 deneparun.

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
CO3/1aHHE€ WEJIOCTHOTO MpPEICTaBICHUS 00 OKpY)KalolleM MHpEe KaK O €IMHCTBE
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 B3auMOAEHMCTBYsI C APYTMMHM €CTECTBEHHBIMM HAayKaMH, XUMHS 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
I00aTbHBIX  MOPOOJEM  YCTOMYMBOTO pa3BUTHUSI 4YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0OPOBbSI.

B coorBercTBUM ¢ OOmMMMH IENSIMH W TPUHIUIIAMH CPEIHETO OOIIero
oOpaszoBanus 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 XUMHUEH.

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 M3 OOIIeH XUMHUU) U
opraHuyecko xumuu. DOpMHUPOBaHWE JAHHON CHUCTEMbl 3HAHUM TPU H3YUCHUU
npeaMeTa 00ecreynBaeT BO3MOKHOCTh pACCMOTPEHHSI BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa conepxaHus KypcoB — «OpraHuueckas xumusi» 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 OpraHMYeCKOl XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOM
TEOPHUH CTPOEHUSI OPTaHUUYECKUX COEIMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMHUYECKHUX
U DJIEKTPOHHBIX TMPECTaBICHUN O cTpoeHuu BemiecTB. CBeneHus 00 M3ydaembiX B
Kypce BELIECTBaX JAKTCSI B PA3BUTUUM — OT YIJEBOJOPOJIOB 1O CIIOKHBIX
OMOJIOTMYECKH aKTHBHBIX COCIWHECHHMH. B Kypce OpraHM4ecKkodl XMMHHU TOJyYaroT
pasBuTHe CchOpPMUpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0OIIEero o0Opa3oBaHUS
MEepPBOHAYATILHBIC TPEACTABICHUS O XWMHUYECKOW CBS3HM, KIACCH(PUKAIMOHHBIX
MpU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUECKOI
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
peakuuu. Tak, B wyacTtHOocTH, B Kypce «OOmas W HEOpraHWYecKas 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 MMPOTHO3UPYIOIIEH.



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, UMEIOIINMU KyJIbTYPOJIOTHUECKUI 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 TBOPUYECTBA B OOJACTH TCOPUHM U MPAKTUUECCKUX
MPUJIOKEHUN XMUMUHU, TTIOMOTAIOT BHITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MTPOOJIeMax, CBA3aHHBIX C XUMHEH, KPUTHIECKU OCMBICITUBATH
uHDopMalMi0 ¥  TPUMEHITh €€  JuIsl  TOMNOJHEHUsS  3HAaHWH, pelieHus
WHTEJJICKTYalbHBIX M SKCIEPUMEHTAJbHBIX HCCIEAOBATEIBCKUX 3aj1ad. B uemom
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 OPTaHUYECKOTO MHpa, 00YCIOBICHHOCTh CBOWCTB BEIIECTB HMX
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 MpobsieM cOepexeHUs DPHEPreTHUYECKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MaTEepHUasoB.

B nnane perenus 3a1a4 BOCIUTAHUS, Pa3BUTHS M COLMAIM3AIIUNA 00yUYarOIITUXCS
NPUHATBIE MPOrpaMMOM MO XUMHUM TOJIXOAbl K OIPEICICHUIO COJCpPKAHUS U
MOCTPOSHHUSI MPEIMETA MPEeTyCMaTPUBAIOT (OPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
NEeWCTBHM, WMEIONIUX 0a30BO€ 3HAYCHHE I PA3IMYHBIX BHJIOB JEATCIbHOCTHU:
pereHus mpobiieM, MOUCKa, aHalu3a U 00paboTKkH MH(POpMAITUU, HEOOXOUMBIX IS
npuoOpeTeHHus] ONbITa MPAKTHYECKOM M HCCIEI0BATEIBLCKOW  JEATEIIbHOCTH,
3aHMMAIOIIEeN Ba)KHOE 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 TPATUIIMOHHO TpU3HAETCS (POPMUPOBAHHE 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 SABJISETCS BIIOJHE ONPAaBAAHHBIM.

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 MHUpPA, B OCHOBE KOTOPOW JICKAT KIIFOUEBBIC



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 W pa3BUTHE TMPEACTABICHUN O HAyYHBIX METOJAX MO3HAHUS
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, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSCHCHHEM  XUMHUYECKOTO  OKCICPUMEHTa,  COOJIOJCHHEM  TIPaBHII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsimy ¢ 3TuM, copeprkaTelnbHAs XapaKTEPHCTHKA IEJCH M 3amad WU3YYCHHS
npeaMeTa B IMporpaMMme Mo XMMHUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU 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  OpraHM3alMK, BIAACIONIEr0 HE HA0OpOM 3HAHWHA, 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 LEH 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, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBanue y  OOydYalOmIUXCS  KIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMEIOINUX YHUBEPCAIbHOE 3HAYCHHWE JUIS PAa3IMYHBIX BHJIOB
JESTENBHOCTU: PEHICHUs MpoO0JeM, MOWCKa, aHanu3a W o0paboTku WH(POpPMAIINH,
HEOOXOIUMBIX NI TPHUOOPETEHUS OMbITA JACATEIHHOCTH, KOTOpAas 3aHUMAET BaKHOE
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, WHTEIUICKTYAJIbHBIX W TBOPUYECKHX
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(POPMAITUN XUMHYECKOTO COJICPKAHMS;



(opMHpOBaHUE U Pa3BUTHE y OOYYAIOLIMXCS ACCOUMATUBHOIO U JIOTMYECKOIO
MBIIJIEHUs, HAOII0JATENbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIEé OCOOEHHO
HEOOXOUMbI, B YAaCTHOCTH, MpPHU IJAHUPOBAHUM U TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE y  oOyyaromuxcsi  yOeXIEHHOCTM B  T'YMaHUCTUYECKOH
HaIlpaBICHHOCTH XUMUHU, €€ BaXXHOM pOJM B pEUICHUU TJIO0OATBHBIX MpobdIeM
PalMOHAILHOTO MPUPOIONOJIb30BaHMS, IMOMOJHEHUS YHEPreTUYECKUX PECYPCOB U
COXpAaHEHUS] TPHUPOAHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpeKHOro
OTHOIIEHUS] K TMPUPOJIE U CBOEMY 3JI0POBbIO, a TakKe MPUOOPETEHUS OIMbITa
UCIIOJIb30BAHMS TIOJIYYCHHBIX 3HAHUW [l TPUHATUS TPAMOTHBIX pEHIeHUH B
CUTYallUsIX, CBA3AHHBIX C XMMUUYECKUMHU SIBIICHUSIMHU.

B yueOHOM mutane cpegHero oo1iero oopa3oBanusi y4eOHbIN MpeaAMET «XUMUSI»,
U3y4aeMblii Ha 0a30BOM YpPOBHE, SIBJISETCS 00s13aTENbHBIM YU€OHBIM PEIMETOM.

OO61iee yKciio 4yacoB, OTBEACHHBIX U1l U3YUYEHUs XUMHH, HA 0a30BOM YpPOBHE
cpeaHero oo1iero oopasoanus, cocrabiseT 68 yacoB: B 10 knacce — 34 gaca (1 gac B
Hezaeno), B 11 kimacce — 34 yaca (1 yac B Henenio).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHHT

[Ipenmer opraHMYeCKOM XMMHM: €€ BO3HUKHOBEHHE, Pa3BUTHUE U 3HAUYCHUE B
MOJIY4YeHHM HOBBIX BEUIECTB M MaTephanoB. Teopuss CTPOCHHS] OPraHUYeCKHUX
coenunenuii A. M. BytnepoBa, e€ ocHOBHbIE ToJioKeHHs. CTpYyKTypHbIE (OPMYIIbI
opraHudeckux BeuiecTB. ['omonorus, nsomepusa. XuMU4ecKas CBsI3b B OPraHUYECKUX
COEIMHEHUSX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccudukanuu opraHMYecKux BeulecTB. HomenkiaTtypa
OpraHMYeCKUX COEIMHEHUM (cucTeMaThueckas) U  TpPUBUAIbHBIE HA3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METO/bl H3y4YeHUs BEIIECTB W WX MPEeBpallleHU:
O3HaKOMJICHHE C 00pa3laMy OpraHUYEeCKUX BEIECTB U MaTepHallaMH Ha UX OCHOBE,
MOJIETUPOBAHME MOJIEKYJI OpPraHUYECKUX BEIECTB, HAOMIOJEHWEe U OIUCaHUE
JEMOHCTPALlMOHHBIX OMNBITOB [0 IPEBPAIEHUI0 OPraHUYECKUX BELIECTB MpPH
HarpeBaHuu (IUIaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBogopoabl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psaAa. MeraH M d3TaH —
OPOCTEHIINE TMPEJCTABUTENN alKaHOB: (U3WYECKHUEe U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMEIICHWs] W TOPEHUs), HAXOXKJICHHE B TMPUPOJAE, INOIYYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHI psAn. DTUIEH W NPOMHIECH —
NPOCTEHIIINE TMPEACTABUTENM aJKEHOB: (HU3MYECKHEe M XUMHUYECKHE CBOMCTBA
(peakuuyu  TUAPUPOBAHUS, TAJIOITCHUPOBAHUA, THUApPATALUH, OKUCJIEHUS U
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankxanuensl: Oyrtamuen-1,3 u wmetunOyragueH-1,3: cTpoeHue, BaKHEHIIHE
XMMHYECKUE CBOWCTBa (peakuus noguMepusanuu). IlomydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

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

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



U HUMPOBAaHUs), noaydenue u npumernenue. TOKCHYHOCTb apeHOB. [ eHeTHYeCKas CBsI3b
MEXY YIVIEBOAOPOAAMHU, IPUHAJICKAIMMU K Pa3IUYHbIM KJ1accaM.

IIpuponHble MCTOYHUKM YriaeBOXOpPOAOB. lIpuponHelili ra3 M IOIyTHBIE
He(pTanble ra3pl. Hedpth m e€ mnpoucxoxnaenue. CrnocoObl nepepaboTku HedTu:
MEPErOHKa, KPEKUHT (TepMHUECKHM, KaTaluTU4YeCKuil), mnuponu3. IIpoaykTsl
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 pe3uHsbl, kKosuekuun «Hedtb» u
«YT0Ib», MOACIUPOBAHUE MOJIECKYI YIIE€BOAOPOAOB U TaIOr€HONPOU3BOAHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE ITHIICHA U U3YUYEHHUE €r0 CBOMCTB.

PacuétHnle 3agaun.

Borunciienus no ypaBHEHHIO XUMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIIeCTBA WM MPOJAYKTAa PEAKIUMU IO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WIH MPOJTYKTOB PEaKInu).

Kuciopoaconep:kaniue opranudeckKue coeJHHEHUs

[IpenenpHbIC OJHOATOMHBIE CIIUPTHI. METaHOJI ¥ 3TAHOJ: CTpOeHHE, (pu3nueckue
U XMUMHYECKHE CBOMCTBA (PEaKIMu ¢ aKTUBHBIMH METaJJIAMH, TaJIOT€HOBOOPOIAMH,
rOpeHue), mpuMeHeHne. BolopoiHbIE CBSI3M MEXIy MOJIEKyJaMH cnupToB. JleiicTBre
METaHoJa ¥ 3TaHOJIa Ha OPTaHU3M YEJIOBEKaA.

MHoroaToMHbIE€ CHUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTPOEHUE, PU3NUECKHUE U
XUMUYECKHE CBOMCTBA (B3aUMOJECUCTBUE CO IIEJIOYHBIMU METaJUIaMH, KaueCTBEHHAs
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 MPUMEHEHUE.

OnHOOCHOBHBIE TIpEACIbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U yKCyCHas
KHUCIIOTBI: CTpOCHHE, (U3MUYECKHEe U XUMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCIIOT, peakius 3TepruduKaIim), modyueHrue u npumenenue. CteapuHoBas u
OJICMHOBAsl KUCIIOThHI KakK MPEICTABUTENH BBICIIMX KapOOHOBBIX KUCJIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3QpUpbl KaK MPOU3BOJAHbIE KAPOOHOBBIX KUCIOT. ' MAPONH3 CIOXKHBIX
a¢upos. Kupsl. ['uaponus xupos. [I[pumenenne xupoB. bronorudeckas posb KUPOB.

VYreBoasl: cocTaB, Kiaccuukaius yrieBoaoB (MOHO-, JU- U TTOJHCAXAPHIBI).
I'moko3a — mpocTemnii MoHOcaxapuj: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbI,
du3nyeckue U XMMHUYECKHEe CBOMCTBa (B3auMmojeictBue ¢ ruapokcuaoM meau(ll),



OKHCJIEHHE aMMHUAYHBIM pacTBOpoM okcuiaa cepedpa(l), BocctaHoBIeHUE, OpOKEHHE
TJIFOKO3bI ), HAX0XKJICHHE B PUPOJIE, MPUMEHEHUE, Onosiorundyeckas posib. @oToCcUHTE3.
OpyKTO3a KaK U30MEP IIIOKO3HI.

Kpaxman u memnronosza kak HOpupojiHble moiduMepbl. CTpoeHue Kpaxmayia u
neutoao3bl.  du3nmyeckre U XUMUYECKHE CBOMCTBA Kpaxmaina (THIPOJIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIepUMEHTAJIbHBIE METOAbl HW3Y4YEHHUSI BEIIECTB W UMX MPEeBpalleHUN:
MpoBeJIcHNWEe, HAOIIOJEHHEe W OIMMCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKUCICHHE HTAaHOJIA
okcugoM wmenu(Il)), MHOTOATOMHBIX CHOUPTOB (B3aUMOJCUCTBUE TIIMIIEPUHA C
ruapokcugom meau(ll)), ampaerugoB (OKHCICHHME aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmemu(ll), B3aumMopeilcTBHE Kpaxmayia € HOJOM),
POBEICHUE TTPAKTUUECKON pabOoThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHnie 3agaun.

Brruncnenus o ypaBHEHUIO XUMHUECKOM peakiuu (Macchl, 00bEéMa, KOJTUIeCTBA
UCXOJTHOTO BEIIECTBa WJIM TMPOAYKTa PEaKIMH IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJAHBIX BEIIECTB WU MPOYKTOB PEAKIIUN ).

A3oTcoaepkale OpraHuueCKue COeJUHECHUSI.

AMUHOKHUCTOTBHI Kak aM(pOTEpHbIE OpraHMYecKue coequHeHus. Puznyeckue u
XMMHYECKHUE CBOMCTBA aMUHOKUCIOT (Ha mpuMmepe riauiuHa). buonornyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku kak mpUpOIHBIE BBICOKOMOJEKYJIAPHbIE coequHeHus. IlepBuunas,
BTOpUYHAST U TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallis, KaUeCTBEHHbIC PEaKIMU Ha OeKH.

OKCIEpUMEHTAIIbHBIE METOAbl M3YYEHHUs BEIIECTB W HMX MPEBpALICHUN:
HAOJIIO/ICHUE W OMHMCAHHWE JEMOHCTPAIMOHHBIX OMBITOB: JCHATYpAIlMs OCIKOB TMPHU
HarpeBaHUMU, [IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIIpHbIE COeIMHEHUS

OCHOBHbBIE TOHSTUS XMMHHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHSST MOJEKYJspHas
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIUHEHUN —
MOJIMMEPU3ALINS U TTOJTMKOHECHCALIHS.

OKCNEpUMEHTAIbHbIE METOAbl HW3YYEHHUsI BEIIECTB W MX MPEBpaALICHUN:
O3HAKOMJICHHE C 00pa3liaMu MNPUPOAHBIX W UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexnpeIMETHBIX CBSI3€M PU U3YYEHUH OPraHuYecKor xumuu B 10
KJIacCe€ OCYILECTBISICTCS YEpE3 HMCIOJb30BaHHME KaK OOIIUX E€CTECTBEHHO-HAYUHBIX



MOHATUN, TaK W TIOHATUH, SBISIONUXCA CHUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAy4YHOT'0 LIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHSATHS: SIBICHHWE, HAyYHBIH (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHAIU3, CHHTE3, KJIacCU(pUKAIMs, NEPUOAUYHOCTb, HaOIIOAEHuE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICITUPOBAHHE.

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

buonorus: kinerka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OWOIOTMYECKH aKTHBHBIE BemlecTBa (O€IKH, YIJIEBOABI, IKUPHI,
(bepMeHTHI).

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

TexHonmorusi: MHIIEBbIE MPOYKTHI, OCHOBBI PAllMOHATBLHOTO MUTAHUS, MOIOIIHE
CpeICTBa, JIEKAPCTBCHHBIE M KOCMETHYECKHE Tpenaparbl, MaTepHaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

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.

Meramisl. [lonoxenne meramioB B llepuogmyeckoil cucTeEME XUMHUUYECKHUX
anemenToB J[. . MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O00O0JIOYEK
aToMoB MeTaiioB. OOmme ¢usndeckue cBoiicTBa MeTaioB. CIUlaBbl METAIIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.



XUMUYECKHE CBOWCTBA BAXKHEHIIUX METAJUIOB (HATPUM, KaJlWi, 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 maccel BemecTBa WM 00bE€Ma ra3oB MO H3BECTHOMY KOJIHYECTBY
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

Ponp xumum B obOecrieueHWH SKOJIOTMYECKOW, HHEPreTHYECKONW W MUIIEBOMU
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 MATEPUAIOB: BAXKHEUIIME CTPOUTEIIbHBIE
MaTepUaJIbl, KOHCTPYKIIMOHHBIE MATEPUAIIBI, KPACKH, CTEKIIO, KEpAMUKa, MaTCpHUAJIbI
JUTSL DJICKTPOHUKH, HAHOMATEePHAJIbl, OpraHUYeCKUEe U MUHEPAJIbHBIC YI00PEHUS.

XuMHST W 3J0pPOBbE 4YEJIOBEKA: IIPABWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBwiia 0E30MMacHOTO0 HMCIOJB30BAaHMS IMPENapaToB OBITOBOM XUMHU B
[IOBCEIHEBHOM KN3HMU.

MexrpeaMeTHbIE CBS3H.

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

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAy4YHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHS, aHAIW3, CHUHTE3, KiIaccupukamms, IEepUOIUIHOCTh, HAOJIOJICHHE,
AKCIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

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.

TexHoMOTUSA: XUMHUYECKass MPOMBIIUICHHOCTb, METaJUTYPTys, TPOU3BOJICTBO
CTPOUTENBHBIX MaTePUAJIOB, CEIIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IHUIIEBAs
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 TMPOrpaMM  CpeaHero oOmiero oOpa3oBaHusi  (JIMYHOCTHBIM,
MeTaIpeJIMETHBIM U MpeAMETHbIM). HayuHo-MeToquueckoil OCHOBOM i pa3paboTKu
IUIAaHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CpeaHero ooiiero oOpa3oBaHUs
ABJIAETCS. CHCTEMHO-AESTENIBHOCTHBIN TOJIXO/I.

B CcoOTBeTCTBMM € CHUCTEMHO-AESTENIBHOCTHBIM TOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMeTa « XMMUs Ha YPOBHE CPETHETO 00IIEro
00pa30BaHus BbIJECICHBI CIEIYIOLIME COCTABIISIIOIIME:

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

HaJIM4re MOTHBAIMK K 00YUYEHUIO;

IIEJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHWHA JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTU I1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IPUCYLIIUMU ULEJIOCTHOMN
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HaJIMYME TPABOCO3HAHUS DKOJIOTMUECKOW KYJIBTYpPhl M CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KM3HECHHBIE MJIAHBI.

JIM4HOCTHBIE pE3yJbTAaThl OCBOEHUS NpeaMeTa «XUMHUS» [TOCTUTAlOTCAd B
CANMHCTBE Yy4eOHOM ¥ BOCHUTATENBHOM JESITEIBHOCTH B  COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIBTYPHBIMU, 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U
ujealiaMi POCCUICKOTO IPaKJAHCKOTO 00IIEeCTBA, MPUHATHIMU B OOIIECTBE HOPMaAMHU
M TpaBWJIaMH TIOBEJEHUS, CIIOCOOCTBYIOIIMMH IpoOIlleccaM  CaMOTIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YyYaIOIIHUXCSI.

JIM4HOCTHBIE  PE3ydbTaThl OCBOCHHS  MpeaMeTa «XUMHS»  OTPAKAIOT
chOpPMHPOBAHHOCTh OMBITA [MO3HABATEIIBHOW M TMPAKTHYECKOW JEATEIHHOCTU
OoOy4Jaromuxcs MO0 pean3alii MPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaskKIaHCKOro0 BOCIIMTAHUA:

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

MpEACTAaBICHUS O COLMAJbHBIX HOpPMax U TNpaBUiIaXx MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOHN NEATENbHOCTU MPU CO3AaHUU YUEOHBIX
MPOEKTOB, PEIICHUH y4eOHBIX U MO3HABATEJbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W MPUHUMATh MOTUBBI, HAMEpPEHHs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3IMUYHbIX BUJOB YU€OHOU JIEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHHUA

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

YBaXXEHUS K TMPOIECCY TBOpPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMEHEHHS] XUMHUHU, OCO3HAHHMS TOTO, YTO JOCTIKCHHMS HAyKH €CTh pe3yJbTat
JUIMTENIBHBIX ~ HAOMIOICHUM,  KPOMOTJIMBBIX  OKCIEPUMEHTAJIBHBIX  TTOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa U MO3HABATEILHBIX MOTUBOB B TMOJIYYEHUU U MOCIEAYIOIIEM aHaTU3e
uH(OpMaIINK O TTEPEIOBLIX TOCTHIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMMOBEACHUS;

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

TOTOBHOCTH OLICHHBAaTh CBOE MOBEAEHHWE M TMOCTYNKH CBOMX TOBApHILEH C
NO3WLMM HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IIOCIEACTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUS  IIEHHOCTEW 370poBOro M  Oe3omacHOro oOpasza  KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHMS K COOCTBEHHOMY (u3HuecKkoMy u
IICUXUYECKOMY 3/10POBBIO;

cobmoieHuss TpaBui Oe3omacHOTo oOpalieHus ¢ BellecTBaMHd 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 TOCJECACTBUN M HEMPHUATHS BPEIHBIX MPHUBBIUCK (YyHMOTpeOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs );

5) TpyA0BOro BOCIIMTAHMS ¢

KOMMYHHUKaTHUBHOMN KOMIETEHTHOCTHU B y4eOHO-HCCIEI0BATENbCKOM
NEeATEeNIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX ACATEIbHOCTH;

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

WHTEpeca K MPaKTUYECKOMY HU3Y4YeHHIO Mpodeccuil pa3iMuyHOro pojia, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;



YBaXKEHHUSI K TPYY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

FOTOBHOCTH K  OCO3HAaHHOMY BBIOOPY  HMHAUBUIYAJIbHONH  TPAacKTOPUU
oOpazoBaHusi, Oyayien npodeccuu u peann3aniui COOCTBEHHBIX JKU3HEHHBIX JIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XWMHH, HHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIUTAHMS :

HKOJIOTHYECKHU 11eJ1IeCO00Pa3HOr0 OTHOIIEHHUS K MPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHHMS )KU3HHU HAa 3EMIIE;

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 HEMPUSATUS JEUCTBUHN, MPUHOCSIIINX BPEJ OKPYKAIOIIECH MPUPOTHOM
cpelne, yMEHHUsi MPOTHO3UPOBATH HEOJIArONPHUSTHBIE 3KOJIOTMYECKHE TMOCIEACTBUS
npeANPUHUMAEMBIX JCHCTBUM U MPEIOTBpAIATh UX;

HAJIUYHS PA3BUTOTO KOJOTUYECKOTO MBIIUICHUS, DKOJIOTUYECKOU KYJIbTYPHI,
OTBITA JIEATEbHOCTH SKOJOTUYECKON HANPaBICHHOCTH, YMEHHS PYKOBOJACTBOBATHCS
UMU B MO3HABATEJIbHOW, KOMMYHUKATUBHOW U COIMATILHOM IIPAKTHUKE, CTIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSITH UACOIOTUH XeMOPoOUu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, 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 MPUPOJbI U YEIIOBEKA, B MTO3ZHAHUU TIPUPOTHBIX
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
MaTepHaAIbHON KYJIbTYphI, PEIICHUN TJIO0ATBHBIX 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: TOHUMAHUS CYLITHOCTH METOJIOB NTO3HAHMUS,
MCIIOJIb3yeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HWCIOJIB30BaTh MOJy4aeMbIe
3HAHUS JUIsl aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOLIEr0 MUPA U MPOUCXOISIIINX B
HEM W3MEHEHHH, YMEHUS JenaTh 0OOCHOBAHHBIC 3aKJIFOUYCHHSI HAa OCHOBE HAYUYHBIX
(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  HEOPEphIBHOMY  OOpa3oBaHUIO U
caM0o00pa3oBaHUIO, K AaKTHUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUM 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyJa B pa3iudHbIX cepax MpoPecCHOHATBHOU
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHble pe3yabTaThl OCBOCHHUS Y4eOHOro mpeameTra «XUMHUS» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBIC ISt dbopmupoBaHus MHUPOBO33PECHUS o0yJarommuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIeHAYyYHbIE TOHSTHSA, OTPaKAIOUIUe
IIEJIOCTHOCTh HAayYHOW KapTUHBI MuUpa H chnenuduky MEeTOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, DHEPTHs, SIBIICHHE,
Ipollecc, CUCTEMa, Hay4HbIM (pakT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpwsi, UCCIIEAOBaHNE, HAOIO/ICHUE, U3MEPEHNE, SKCIIEPUMEHT U JIPYyTHUe);

yYHUBEpCaJbHbIE Y4YeOHBbIC JeHCTBHS (MTO3HABATEIbHBIE, KOMMYHUKATHBHEIE,
perysTUBHBIE), oOecrieunBarone GopMupoBanne PyHKIIMOHATBHOU IPaMOTHOCTH H
COITMATbHOM KOMITETCHITUN 00Yy4YaroImmnXcs;

CIOCOOHOCTh 00YUaIOIIMXCS UCIOIB30BaTh OCBOCHHBIE MEKIUCITUIUIMHAPHBIC,
MHUPOBO33PECHYECKUE 3HAHUS U YHUBEPCAIbHbIE yueOHbIE ICHCTBUS B MIO3HABATEIbHON
U COLIMAJIBHOM TTPaKTHKE.

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

OBJaeHne yHMBEPCAJbHBIMH YUeOHBIMY MO3HABATEILHBIMHY J1€HiICTBUSIMMU:

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 MTOCTaBICHHBIMU LIEJISIMU;

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 IS KJIACCH(UKAIIUN BEIIECTB U XUMHICCKUX
peaxkiuu;

yCTaHABIWMBaTh  MPUUYUHHO-CIEJICTBEHHBIC  CBA3M  MEXKAY  H3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTUYECKHUE pacCykAcHUs (MHIYKTUBHBIC, JCAYKTHUBHBIE, IIO
aQHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHMS B paccMaTpUBAEMBIX
SABJICHUSAX, (POPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSITh B TIPOIIECCE TMO3HAHMS, HCIOJb3yeMble B XUMHHU CUMBOJUYECKHE
(3HaKOBBIE) MOJIeNU, MPEOOPa30BLIBATh MOJICIbHBIE MPEACTABICHUS — XUMUYECKUMA
3HaK (CMMBOJI) DJIEMEHTa, XUMUUYeckasi popMmyra, ypaBHEHHE XUMUUYECKON peakinuu —
IpU pelIeHUH Y4eOHBIX T[MO3HABATEIbHBIX W NPAKTUYECKUX 3a/ad, MNPUMEHSThH
Ha3BaHHbIE MOJICIBHBIC TPEACTABICHUS MJI1 BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIUi.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOT'O IIO3HAHHUS BEIIECTB W XHUMHUYECKUX
pEaKLnii;

dbopmMynupoOBaTh 1SN U 3aJla4d UCCIICIOBAHUS, UCIIOJIb30BATh TTOCTABICHHBIE U
CaMOCTOSITEILHO CHOPMYJIUPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI ISl (POPMHUPOBAHMS TUIIOTE3BI TIO MMPOBEPKE MPABUILHOCTH BBICKA3hIBAEMBIX
CYXKJICHUH;

BJIAJI€Th HABBIKAMH CAMOCTOSITCJIPHOTO IUIAHUPOBAHMUSI W  MPOBEJCHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUs HAOJIONATh 3a XOJIOM
mpoliecca, CaMOCTOSATENIbHO TIPOTHO3UPOBATH €ro pe3yibTaT, (GopMyaupoBaTh
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTAaTOB HCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTb OMNBIT  YYCHUYECKOHW  HMCCIEAOBATEIbCKOW U MPOEKTHOM
NeSATeTbHOCTH, TIPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOUCKY
METOJOB pEIICHUS TMPAKTHYSCKUX 3aJad, MPUMCEHEHHUIO Pa3IUYHBIX METOJIOB
TTO3HAHMS.

3) paboTa ¢ unpopMaumeii:

OPUEHTHPOBATHLCS B PA3TMYHBIX HICTOUHUKAX HHPOPMAIUHY (HAyIHO-TIOMYIIsIpHAs
IuTEpaTypa XMMHUYECKOTO COAEPKAaHMs, CIIPaBOYHBIE TocoOusl, pecypchl MIHTepHEeTA),
aHAM3UPOBATH MHGOPMAIIHIO PA3TUIHBIX BUIOB U OPM MPEACTABICHUS, KPUTUIECKU
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 HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MpHU pabOTe C XUMHUYECKOU
uH(pOopMaIeil: IPUMEHITh MEKIPEAMETHbIE ((PU3NUECKUE U MATEMATHYECKHE) 3HAKU
Y CUMBOJIBI, (POpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M  NpeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HAaTJITHOCTH.

OBiajgeHne yHMBepPCAIbHBIMH KOMMYHHUKATHBHBIMU J1€CTBUSIMH

3aJ]aBaTh BOINPOCH! IO CYILECTBY OOCY’KAAaeMON TEMBI B XOJ€ AMAIOra W/wiu
JTUCKYCCHH, BBICKA3bIBaTh UJEH, (OPMYIHPOBATH CBOM MPEIJIOKEHHUSI OTHOCUTEIBHO
BBIMOJTHEHUS MTPEIJIOKEHHON 3a/1a4u;

BBICTYNIaTh C TMpe3eHTalued pe3ysbTaTOB I103HABATENIBHOU JI€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IPHU BBHINOJIHEHUHU
XUMHYECKOT0 SKCIEPUMEHTa, MPAKTUYECKOHM paboThl MO MCCIETOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peaiu3aliui y4eOHOro npoekTa U (popMynupoBaTh BBIBOJIBI 11O
pe3ynbTataM MPOBEAEHHBIX MCCIIEIOBAaHUN MYTEM COTJACOBAHMS TMO3UIMI B XOJ€
o0CYyXJIeHUs U 0OMeHa MHEHUSIMU.

OBiajeHue YHMBEPCATBHBIMHU PEryJTUBHBIMHU AeHCTBUAMM:

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

OCYILECTBIISITh CAMOKOHTPOJIb CBOEM JEATENIBHOCTH HA OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHUs» OTPAXKaroT:

chOpPMUPOBAHHOCTh  NPEJACTABICHUH O  XHUMHYECKOHW  COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XMMHH B TTIO3HAHUU SIBIICHUI TPUPOIBI, B
GbOopMHUpPOBAaHUM MBIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YyHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOJWMOW [JIsi PEIIeHUs] MPAKTHUYECKUX 3aay U SKOJIOTHYECKH
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BIIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAaHWH,  KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIONIME TTOHITHS (XMMHUYECKHI 3JIEMEHT, aTOM, 3JIEKTPOHHAsT 000JI0UKa
aToMa, MOJIEKYyJia, BaJICHTHOCTb, 3JEKTPOOTPUIATEILHOCTb, XUMHUYECKasi CBSI3b,
CTpyKTypHasi ¢dopmyna (pa3BEépHyTass U COKpalléHHasi), MOJb, MOJISIpHash Macca,
MOJISIDHBIM  OOBEM, YIVIEPOAHBIN CKeleT, (yHKIMOHAIbHAS Tpynna, paaukal,



M30MEpHsi, U30MEPHI, TOMOJIOTUYECKHUIN Psijl, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPO U
a30TCOJICp)KAIME  COCIUHEHUSA, MOHOMEp, TMOJIUMEpP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COCIUHEHMS); TEOPUM U 3aKOHBI (TEOpHsl CTPOCHUS
opranuueckux BeimiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XHMHHU; MHUPOBO33PEHUYCCKHE 3HAHUS,
JIeXkKaIue B OCHOBE TOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBIICHUM,
dakTONIOTHMUECKHUE CBEJACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU U OE30MaCHOM
WCIIOJIb30BAaHUU BAXKHEHUIIIMX OPraHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOU
NeSATeIbHOCTH YEJIOBEKA,

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

c(hOpMUPOBAHHOCTh YMEHHH UCIOJIb30BaTh XUMHUYECKYH) CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) hopMyI
OpraHUYEeCKUX BEIECTB U YPaBHEHUN XUMUYECKUX PEAKIIUMA, U3TOTABINBATh MOJCIH
MOJICKYJI OpPraHMYECKMX BEIIECTB Il WJUTFOCTpAllMd HX XUMHUYECKOTO U
IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATH NPUHAIJICKHOCTh H3YUYEHHBIX
OpraHMYeCKUX BEIECTB MO UX COCTABY M CTPOCHHUIO K OIPeIeIEHHOMY KlacCy/TpyImie
coeMHEHU  (YraeBOJOpOAbl, KHCIOPOJ M a30TCOJAEpIKalllue€  COEIUHEHHS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS), AaBaTb MM Ha3BaHUSA 10 CHUCTEMaTUYECKOU
HomeHkiarype (IUPAC), a Takke nNpuBOAUTH TPUBHAIbHBIE HA3BaHUS OTACIIBHBIX
OpraHWYECKUX BEIIECTB (3THICH, MPONUIEH, alleTUJIEH, 3TUICHIJIMKOJb, TJIMLEPHH,
denon, QGopManbaeru, aueTaidbACTU]l, MypaBbHUHas KHUCIIOTa, YKCYCHas KHCIIOTa,
OJICMHOBAasi KHUCJIOTA, CTEapUHOBAas KHUCJIOTAa, TJIOKO3a, (PYKTO3a, Kpaxmal,
LEJUTI0J103a, TJIMIUH);

chOpPMHUPOBAHHOCTh YMEHHS OMNPEAENsATh BHUJBI XMMHUYECKOW CBA3U B
OpraHUYECKUX COCTMHEHUSAX (OJJMHAPHBIE U KPATHBIE);

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

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BaATh COCTAB, CTPOCHHUE, PU3NUECKHE U
XUMUYECKHE  CBOICTBA  TUIHMYHBIX  TMPEACTABUTEIEH  pPa3IUYHBIX  KJIACCOB
OpraHMYeCKUX BeIIeCTB (METaH, dTaH, dTWICH, MPONWICH, arlleTiwieH, Oyraauen-1,3,
MetunOyTtaaueH-1,3, 0eH3071, METaHOJ, 3TAHOJ, THJICHIIUKOJb, TIHIEPUH, (HEHO,
aneTaablerujl, MypaBbMHas M YKCYCHas KHCIOTBI, TJIIOKO3a, KpaxMmall, LeJIII0J103a,
AMUHOYKCYCHAasl KHUCJIOTa), WUIIOCTPUPOBATh TI'E€HETUYECKYIO CBSI3b MEXAY HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKMX pEaKIUid C HCIOJIb30BaHUEM

CTPYKTYPHBIX (GOPMYIL;



c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HMCTOYHUKHU YIJIEBOJAOPOIHOTO
ChIpbsl (He(pTh, MPUPOJIHBIN Ta3, yrojib), CIOCOObI UX NMEPEPabOTKU U MPAKTHUYECKOE
MIPUMEHEHHE TIPOJIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUN TPOBOJUTH BBIUUCICHHUS TIO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
peaKIuu M0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 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 (HaOJ0/IeHne, U3MEPEHUE, IKCIIEPUMEHT, MOJEIHUPOBAHUE), UCIIOIb30BATh
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 sabopaTopHbIM OOOpYJOBaHUEM, a TaKkKe MpaBWiIa OOpalieHHus C
BEII[ECTBAMU B COOTBETCTBUM C HWHCTPYKIIUSMH IO BBIMOJHEHHUIO JAOOPaTOPHBIX
XUMHUYECKHUX OIbITOB,;

chOpMUPOBAHHOCTh YMEHUW TIUIAHUPOBATH U  BBITIOJHATH XUMHYECKHMA
AKCTIIEPUMEHT (TIPEeBpalllCHUsI OPraHMYECKUX BEIECTB MPHU HArpEeBaHUMU, MOTYyUYCHHE
ATUJIEHA U U3YYEHHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKINH OPraHUYECKUX BELIECTB,
neHaTypaiusi 0eJIKOB IPU HArpEeBaHUHU, I[BETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHUH C
IpaBWJIaMH TE€XHUKH 0€30MMaCHOCTH IIPU OOPAIllEHUH C BEIIECTBAMU U JTJaOOPATOPHBIM
000OpyAOBaHUEM, TPEJICTABISATh PE3YJIbTAThl XUMUYECKOTO AKCIIEpUMEHTa B (popme
3aMKCcH ypaBHEHU COOTBETCTBYIOIIUX Peakinii U GOPMYIMPOBATH BEIBOIBI HA OCHOBE
ATUX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHHUH KPUTHYECKHM aHAIU3UPOBATh XUMHUYECKYIO
uHpOpMAIINIO, TIONy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
uHpopmanuu, IHTepHeT U Apyrux);

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 OPraHU3MbI OIIPEACIEHHBIX OPraHUYECKNUX BEIIECTB, TIOHUMAs
cmpicn mokazatens [IJIK, mosicHaTs Ha mnpumepax crmnocoObl yMEHBIICHUS U
MPEIOTBPAILICHUS NX BPEAHOTO BO3JICUCTBHS HA OPraHU3M YEJIOBEKA;

U1 00Yy4arolMXCs C OrPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0pPOBbSI: YMEHHUE
MPUMEHSTh 3HaHUA OO0 OCHOBHBIX JIOCTYHHBIX METOJAaX TMO3HAHMS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

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

11 KVIACC



[IpeameTrHbie pe3ynbTaThl OCBOEHUS Kypca «OO01asi 1 HeOpraHUYecKass XUMUS
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM: O  XUMHYECKOH  COCTaBISIOIECH
€CTECTBEHHO-HAYYHOUN KApPTUHBI MUPA, POJIU XUMHUH B TTIO3HAHUM SIBIICHUHN MIPUPOBI, B
dbopMUpPOBaHUM MBIIUICHUS U KYJIbTYpPhl JUYHOCTH, €€ (yHKIHMOHAIBHOU
IPAMOTHOCTH, HEOOXOIUMOM [Jisi PEIICHUs MPAKTHUYECKUX 3a]ady U DKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBbIO U MIPUPOIHOM CpejIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHHMM,  KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMHYCCKHHA 3JEMEHT, aTroM, HW30Tom, s-, p-, d-
AJIEKTPOHHBIE OpOUTAIM AaTOMOB, HOH, MOJIEKYJia, MOJIb, MOJSPHBIH 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTENEHb OKHMCJICHUSA, XUMUYECKas CBS3b
(KoBaJieHTHAs, UOHHAS, METAJTMYECKasi, BOJOPO/HAsI), KpUCTAJUIMYECKash PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIUW,  PacTBOp,  DJIEKTPOJUTHI,  HEDJIECKTPOJIUTHI,
AJIEKTPOJIUTUYECKAsT ~ JAUCCOLMAIUSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW peakIuy, XUMHUYECKOE paBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
BJICKTPOJIUTHYECKON NUCCOLMAlK, nepuoandeckuii 3akon 1. 1. Menaeneera, 3akoH
COXpPAaHEHUsSI MacChl BEIIECTB, 3aKOH COXPAHEHHUsS M TPEBPAILCHUS DHEPTUM TpHU
XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN  S3bIK  XHMHH,
MHUPOBO33pPEHUYECKHNE 3HAHMS, JEKallMe B OCHOBE NOHUMAHWUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (DAKTOJOTMYECKHUE CBEJEHHUS O CBOWCTBAX,
coCTaBe, MOJIYYEHUH U O€30MaCHOM HCIIOJIb30BAaHUU BAKHEUIIIUX HEOPTraHUYECKUX
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(hOpPMHPOBAHHOCTh YMEHHI HCIOJIB30BaTh XHMUUYECKYI) CHMBOJHKY IS
coctaBieHus  GOpMyd  BEHIECTB W YpPaBHEHHUHW  XUMUYECKUX  PEaKIUH,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BELIECTB (yrapHbIi ra3, yriaeKUcibli ra3, aMMHaK, raiéHasi U3BeCTb,
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, METaJUIMuecKas, BOJOPOAHAsl) B COCIMHEHUSX, THII
KPUCTAJJTMYECKOW PpEIIETKH KOHKPETHOrO0 BellecTBa (aTOMHAas, MOJIEKYJIApHas,
MOHHAs, METaJuIM4ecKas), XapakTep CpeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAJICKHOCTh HEOPTaHUUECKUX
BEILIECTB 0 HMX COCTaBY K OMNpPEAEIEHHOMY KJacCy/TpylIe COeIUHEHUH (IPOCThIe



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

c(OpMHPOBAHHOCTh YMEHUIN PACKPBIBATH CMBICII ITepuoanYecKoro 3akona Jl. 1.
MenzeneeBa U I€MOHCTPUPOBATh €r0 CHCTEMATU3UPYIOLLYIO, OOBSICHUTEIBHYIO U
MPOTrHOCTUYECKYIO PYHKIUU;

c(OpPMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX dJeMeHTOB 1—4 mnepuonoB Ileprogmyeckoid CHCTEMBI XUMHUYECKUX
anementoB JI. WM. MeHaeneeBa, UCHONB3ys TMOHATUS «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(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUUECKUE
CBOMCTBA HEOPraHMYECKMX BELIECTB  pA3JIMYHBIX  KIJIACCOB, IOJATBEPKIATh
CYILIECTBOBAHHE TE€HETHUYECKOM CBSI3M MEXKAY HEOPraHMYECKHMMH BEIIECTBAMU C
NOMOILIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(OpPMHUPOBAHHOCTh YMEHUSl KJIaCCU(PUIIMPOBATh XMMHUYECKHE PEAKIUU 10
pPa3IMYHBIM NpHU3HAKaM (YUCIYy U COCTaBY pEarupyroliux BEIIECTB, TEILUIOBOMY
sbdexTy peakiuu, U3MEHEHHIO CTENEHEH OKHCIEHHUS JIIEMEHTOB, OO0paTUMOCTU
pEeakLnHy, y4acTHUIO KaTaJIu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPAaBHEHUS PEAKIMM pa3InYHbIX TUIIOB,
HOJIHBIE M COKPALEHHBIE YPABHEHMSI PEaKMil HOHHOIO OOMEHa, YUUThIBasl yCIOBHUS,
IIPU KOTOPBIX 3TH PEAKLIUK UIYT 10 KOHLA;

cOpPMUPOBAHHOCTh ~ YMEHMH  MPOBOAUTH  pEaKUUH, IOATBEPHKAAIONINE
KayeCTBEHHBIII COCTaB pa3JWYHBIX HEOPraHWYECKHX BEIIECTB, pPaclO3HaBaTh
ONBITHBIM IyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAaX HEOPraHWYECKHX
BELIECTB;

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

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

cOpMUPOBAHHOCTh YMEHHH  XapakTepu30BaTh XHMHYECKHE MPOLECCHI,
JIeXauye B OCHOBE IIPOMBILIJIEHHOTO TTOJIYYEHHsI CEPHOU KUCIIOTBI, AaMMHUAKa, a TAKKE
cOpMUPOBAHHOCTh ~ MpPEJACTaBICHUH 00 OOMMX HAy4yHbIX MPUHLOUIAX U
AKOJIOTMYECKUX MPOOJIEMax XUMHUECKOr0 MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIEHUS C HCIOJIb30BaHUEM
MOHATHUS «MaccoBas J10JI BELIECTBA B paCTBOPE», OOBEMHBIX OTHOLIEHUI T'a30B MpU
XUMHYECKUX PEAKLUSAX, MacChl BEUIECTBA WM O00BbEMA Ta30B IO H3BECTHOMY



KOJIMYECTBY BEIIIECTBA, Macce Wi O0BEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEaKIUU
BEILIECTB, TEIUIOBOTO A((eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChl
BEIIECTB, MPEBPALICHHS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHM COOJIIONATh MpaBUja MOJIB30BAHUS XUMUYECKOU
MoCy/Iol W Ja0OpaTOpHBIM O0OpYJOBAaHMEM, a TakKe NpaBuia OOpalieHus c
BEILIECTBAMU B COOTBETCTBHHM C HHCTPYKIUSMH IO BBIMOJHEHUIO JA0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TIUIAHUPOBATH U  BBIMIOJHATH XUMHUYECKHI
AKCTIEPUMEHT (pa3fioKeHUEe TMepOKCHAa BOAOpPOJa B TMPUCYTCTBUHU KaTalU3aTopa,
ONpPEAEIECHUE CPEeIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO UHIUKATOPA,
BJIUSIHUE PA3JIMUHBIX (DAKTOPOB HA CKOPOCTh XUMHUUECKOHN peaKIuu, PeaKIIMi HOHHOTO
oOMeHa, KauyeCTBEHHBIE peaklMu 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 BeENIIeCTBAaMH U JIaOOpaTOPHBIM OOOPY/IOBaHUEM, TMPEACTABISTh PE3yJIbTaThI
XUMHUYECKOT0 IKCTIEPUMEHTA B (JOpMeE 3aMUCH YPAaBHEHH COOTBETCTBYIOIINX PEAKIIHIA
U (hOpMYJIUPOBATH BHIBO/IBI HA OCHOBE ITUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMCHHH KPUTHYECKH AaHAIM3UPOBATH XUMHYECKYIO
uHGOpMAIIMIO, TIOJy4aeMyl M3 pPa3HbIX HCTOYHMKOB (CpeIcTBa MacCOBOH
KOMMYHHKaUnu, THTEpHET U Apyrux);

c(hOpMHPOBAHHOCTH YMEHH co0mo1aTh npaBuiia AKOJIOTHYECKHU
11€JIECO00Pa3HOr0 MOBEEHUS B OBITY U TPYIOBOU NEATEILHOCTH B LIEIISIX COXPAHEHUS
CBOEr0 3J0pOBbS M OKpYXarollel MNpPUPOAHOM Cpeabl, OCO3HABATh OIMACHOCTH
BO3JICMCTBUS HA JKUBBIE OPraHU3Mbl ONpPEAECIEHHBIX BEIIECTB, IOHHUMAs CMBICI
nokazatens [1/IK, mosicHATh Ha nmpuMepax crmocoObl YMEHBIICHUS U MPEIOTBPAICHUS
UX BPEIHOTO BO3JIEUCTBUS HA OPraHU3M YEJIOBEKa;

JUisi OOY4YaroOIIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 370pPOBBS: YMEHHE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX IO3HAHUSA 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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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

@DeHO: 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 " OJICMHOBasA
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. ['UIpOIN3 CIIOKHBIX

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 padora mo
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 OpraHNYeCcKHe
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:

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHQUTypauus
aTOMOB

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

3aKOHOMEPHOCTH U3MEHEHHUS
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 CBs3U. 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 1
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
oOMeHa. ['uaposin3 opraHn4ecKux
Y HEOPTraHMYECKHX BEIECTB

12

OKuCIUTENHHO-
BOCCTaHOBHTEJIHHBIC PEAKITHH.
[Tonsatue 06 snekTpom3e
pacIuIaBoB U PacTBOPOB COJICH

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUHY

14

MeTtamisl, UX MOJIOKESHUE B
[Tepuonnueckoit cucreme
XUMHUYeCKnX djeMeHToB 1. 1.
MeHnpeneeBa 1 0COOCHHOCTH
cTpoeHus atToMoB. O0IHe
(hM3UYEecCKue CBONCTBA METAJIIIOB

15

CraBel METaJIOB.
DAEKTPOXUMHYECKUN Psijl
HaAMpPsLKEHUN METalJIOB

16

XHUMUYECKUE CBOWCTBA
BXHEWIINX METAJJIOB (HATPHiA,
KaJlui, KambLyi, 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 u uX coeTMHCHUI

24

XHUMUYECKUE CBOWCTBA yriepoaa,
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

HeOpFaHI/I‘IGCKI/IG H OPraHn4cCKuc
KHCJIOTHI. HeOpFaHI/I‘IeCKI/Ie n
OpPraHu4e€CKUC OCHOBAHUA

30

AmboTepHbIe HEOpraHU4YeCKHUe 1
OpraHUYECKUE COCTMHEHUSI.
I'enernueckas CBA3b
HEOPraHMYECKUX U OPTaHUYECKHUX
BEIIECTB

31

Ponp xuMuu B o0ecIieueHun
AKOJIOTUYECKOM, SHEPreTUIeCKOM
M IHUIIEBOM 0€30I1aCHOCTH,
Pa3BUTUU MEIUITUHBI

32

[IpencraBnenus 06 oOmMX
HAYYHBIX TPUHITUITAX
MPOMBIIICHHOTO TTOTYYSHHUSI
Ba)KHEHIIINX BEIECTB

33

Yenosek B MHUPEC BCUICCTB U
MaTepruajioB

34

Xumus u 310pPOBLEC UCIIOBCKA




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsieMmble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001Iero 00pa3oBaHUs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

ChopmMupoBaHHOCTh TPEICTABICHUNA O XUMHUYECKOW COCTaBISIONICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpA, POJM XUMHU B TO3HAHHH
SABJICHUN TPUPOJBI, B (OPMHPOBAHUU MBIIUJICHUS € KYJIbTYPHI
TUYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOJAMMOU IS
pelieHus TPaKTUYECKUX 3a/lad M HKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM cpesie

1.2

Bnanenue cucteMol XHMHUYECKHMX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOTOJIAraloIne TTOHSITUS (Momekyna, BaJICHTHOCT®,
AIEKTPOOTPHUIIATETLHOCTh, CTEMEeHb OKHCJICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YIIEpOAHBIN CKEJIET,
dbyHKUMOHANbHAS ~ TpyNma,  pagudkaig,  HU30MEpHsi,  HU30MEpHI,
TOMOJIOTHUECKUN PsSA, TOMOJIOTH, YIJIEBOJOPOIBI, KHUCIOPOA- H
a30TCOJIEprKallie COCTUHEHHs, OMOJOrMYecCKd aKTUBHBIE BELIECTBA
(yrieBompl, KHpBI, OCIKH), MOHOMED, TIOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEAMHEHHUS); TEOPHUH U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTpOeHHusi opraHudeckux BemiectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHHU, (AKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBAaX, COCTaBe, TOJYYEHUH U 0e30MacHOM
UCIOJIb30BAHUU BAXHEHIIUX HEOPraHMYeCKHMX U OpPraHHUYeCKUX

BCIICCTB B 6LITy n HpaKTI/I‘leCKOﬁ JACATCIIBHOCTH YCIOBCKA

1.3

ChopmMupoBaHHOCTh YMEHHI BBISBIATH XapaKTEpHBIE MPU3HAKU
NOHSATHUM,  yCTaHaBIMBaTh  MX  B3aWMOCBSI3b,  HCIOJb30BATh
COOTBETCTBYIOIIME TOHSATUS TPH OMHCAHUU COCTaBa, CTPOCHUS U

MPEeBpaIeHUI OPraHNYeCKUX COCTUHEHHM

1.4

c(OPMHUPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY
JUIL COCTaBJICHUS MOJIEKYISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpal€HHOW) (opMyn OpraHMYeCKMX BEIIECTB M ypaBHEHUH
XUMHUYECKHUX PEAKINUH, U3rOTaBIMBATh MOIEIH MOJIEKYJl OPraHMUECKUX
BEUIECTB JUISl WIIKOCTPALUM MX XUMHUYECKOTO M IMPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHUH  YCTAHABIMBATh  IPUHAIJICKHOCTH
HN3YUCHHBIX OPraHMYCCKUX BCHICCTB IO HUX COCTABY U CTPOCHHUIO K
ompenenéHHoMy Kiaccy (Tpynne) coeauHeHud (YriieBOAOpOJIbI,
KUCIIOPOA W a30TCOJIEp)KAIINe COCIUHEHUS, BBICOKOMOJEKYISPHBIE
COCI[I/IHCHI/UI), JaBaThb UM Ha3BaHUA 10 CHUCTEMAaTU4YECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMECHHSI ONPEACTATh BUIBI XUMHYCCKON CBS3H B

OpPraHUYECKUX COCIUHEHMSIX (OJMHAPHBIE U KpAaTHbIE)

1.6

ChopmMupoBaHHOCTH yMEHHUSI NPHUMEHSTH: I[OJIOKEHUS TEOPUHU
CTpoeHusi opranudeckux seuectB A.M. bytnepoBa s oObsicCHEHUS
3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpPAaHCHUSA MAaCChbl BEIIECTB

YrneBo1opobl. Kucnopoaconepxaniue Hu a30TcoJIepKaIIne

OpPraHNu4€CKUC COCANHCHM . BI;ICOKOMOJ'ICKy.TISIpHI)Ie COCIUHCHUA

2.1

CpopMHpPOBAaHHOCT, YMEHHMA TPHUBOJUTH TPUBUAILHBIE HA3BAHMS
OT/ACIBHBIX OPraHMYEeCKUX BEMICCTB (ITHJICH, MPOMMJICH, alleTUJIEH,
STUJICHTJIUKOJb, TIHIEpHUH, (eHOJ, (opManbAeTh, aleTaabIeru,
MypaBbUHAasl KHUCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIIOTA,
CTeapuHOBasi KUCJIOTa, TJIIOKO3a, (QpyKTO3a, Kpaxmall, LeIioo3a,

TJTUITAH)

2.2

ChopMHpPOBaHHOCT, YMEHHH XapaKTEpH30BaTh COCTaB, CTPOCHUE,
du3nyecKue W XMMHYECKHE CBOMCTBA THUIIUYHBIX IPEICTaBUTEIICH
Pa3IMYHBIX KJIaCCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, JTHUJICH,
NpONWIICH, aneTwieH, Oyraauen-1,3, metunOyramamen-1,3, OeHzou,
METaHOJI, STaHOJ, THJICHIJIMKOJb, TJIMIEPHH, (CHOJ, aleTallbJICTH/I,
MypaBbHUHAs M YKCYCHAas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IEeJUIi0iI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

C(I)OpMI/IpOBaHHOCTL YMCHUA UIUIFOCTPHUPOBATH T'CHCTUYCCKYIO CBA3b
MCKAY THUIIMYHBIMUA npeaACTaBUTCILIMU PasiIMYHbIX KJ1aCCOB
OpraHN4C€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIIUX XUMHUYCCKUX

peaKuuii ¢ UCIOJIb30BAaHUEM CTPYKTYPHBIX (hopMyIt

2.4

ChopMupoBaHHOCTD YMEHHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOJOPOHOTO ChIPhs (HEPTh, MPUPOAHBIN a3, yrob), CIOCOObI UX

nepepa60TKH 1 IPaKTUYICCKOC IPUMEHCHUC ITPOAYKTOB nepepa60TKH

XUMHS U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJIETh CHCTEMOW 3HAHHUI 00 OCHOBHBIX

MCTONAaX HAYYHOI'O IMMO3HAHUS, UCITIOJIB3YCMBIX B XUMHUH IIPU U3YYCHUUN




BEIIECTB M XMMHMUYECKHX SBJICHUN (HaOMo/eHUe, HW3MEpEeHUE,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS JUIS TMPUHATUAA PEHICHUHM B KOHKPETHBIX

JKU3HCHHBIX CUTyalludX, CBA3AHHBIX C BEIICCTBAMHA U UX IPUMCHCHUCM

3.2

ChopmMupoBaHHOCTE YMEHHM COONIONATh MpaBWIA TIOJIH30BAHUS
XUMUYECKON TMOCyIoH M 1ab0paTopHbIM OOOPYJOBAaHUEM, a TAKXKE
npaBuja 0OpaleHus C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSIMH

110 BBIINIOJITHCHHUIO J1a6opaT0prlx XUMHUYCCKHUX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHUH TJIAHUPOBATH M BBITIOJHITh XUMHUECKHUI
SKCIIEPUMEHT (TIPEBpAILlCHUs] OPraHUYECKUX BEIIECTB IMPU HArPEBAHUH,
NIOJTy9eHHUE ITUIICHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIINU
OpraHn4YeCKuXx BCIICCTB, ACHATYpalHd 0eJIKOB Ipu HarpCBaHuMU,
OBETHBIC PCAKINH 66J’IKOB) B COOTBETCTBHHU C IIpaBUJIaMH TEXHHUKU
0e30MacHOCTH MpH OOpallleHUH C BEleCTBaMU M J1TaOOPATOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pE3yAbTATHI XUMHUYECKOTO
JKCTIEpUMeHTa B (opMe 3ammucu ypaBHEHHH COOTBETCTBYIOIIMX

peaknuii 1 GopMyIIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

CdopmupoBaHHOCTH YMEHUHN MPOBOIUTH BHIYUCICHUS 10 XUMUYECKIM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJAHOTO BELIECTBA WU
MPOJIYKTa PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO

U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUH)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HHGOPMALMIO, TMOJy4aeMyl0 W3 Ppa3HbIX HCTOYHUKOB

(cpencTBa maccoBoii nH(popmaluu, cetb IHTEepHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh YMEHUH COONIIOATh MPaBUJIA IKOJOTUYECKU
1esnecoo0pa3Horo MoBeACHUs] B OBITY U TPYAOBOW JEATEIHHOCTH B
HENSIX COXPAHEHHUS CBOErO 3/I0POBbS U OKpPYKAIOLIEH MPHUPOJHOM
Cpelibl, OCO3HABaTh OMACHOCTh BO3JCWUCTBUSA HA JKHUBBIE OPTraHU3MbI
OTpeNIeIEHHBIX OPraHUYECKUX BEIIEeCTB, MOHUMas CMBICIH MOKa3aTess
I[NIAK (mpenenbHO AOMYCTUMOM KOHIIGHTpAalMM), TMOSCHATH Ha
npuMepax CHocoObl YMEHbBIIEGHUS M MPEAOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKa

11 KIJACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




Teopernueckue OCHOBBI XUMUU

1.1

Bnangenue cucteMoil XUMUYECKHX 3HAHUM, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIOLUE  IOHATHUSA  (XUMHYECKUH  DJIEMEHT,  aTOM,
3JIEKTPOHHAs 000J104Ka aTOMa, S-, p-, 0-3JIEKTPOHHBIC OPOHUTAII ATOMOB,
WOH, MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULIATENILHOCTh, CTEIEHb
OKHUCIIEHUsI, XUMHYECKasi CBA3b, MOJIb, MOJIIpPHAs Macca, MOJISIpHBIN
00BbEM, KpHUCTAIIMUECKAss pEIIETKA, TUMbl XUMHUYECKUX pPEeaKUui
(OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U  DHJIOTEPMUYECKHE,
peakiuy MOHHOIO OOMEHa), pacTBOP, SJIEKTPOJMTHI, HEIIEKTPOJIMTHI,
NEKTPOJIUTHYECKAsT JUCCOLMALUS, OKHUCIIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOM peaklnu, XUMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHs AIIEKTPOJUTHYECKON auccormarmu, [leprommueckuii
3akoH JI.W. MennieneeBa, 3aKOH COXpaHEHHUSI MaccChbl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, (PaKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
cocTaBe, TMOJIydeHMH M O€30MacHOM HCHOJb30BAHUM BaKHEUIINX
HEOPraHWYECKUX BEIIeCTB B OBITY M MPAKTUYECKON JEATENbHOCTU

YCIIOBCKa

1.2

ChopmMupoBaHHOCTh YMEHUU BBIABIATH XapaKTEpHbIE MpPU3HAKU U
B3aMMOCBSI3b M3YYEHHBIX MOHITHI, NPUMEHSATH COOTBETCTBYIOLIUE
MOHSTHSI IPY ONTMCAHUM CTPOCHHUS U CBOMCTB HEOPTraHMUECKUX BEIIECTB
U UX TNpEeBpallleHUui; BBISBIATh B3aUMOCBSA3b XMMUYECKUX 3HAHHUM C
HNOHATUSIMM M TPEJICTaBICHUSIMH JAPYTUX €CTECTBEHHOHAYUYHBIX

npeaMETOB

1.3

BJ'Ia,Z[CHI/Ie OCHOBHBIMHU MCTOJaMH HAYYHOI'O IIO3HAHHA BCHICCTB U
XAMHYECKUX SBJIICHUH (Ha6J'IIOI[eHI/Ie, HU3MEPCHUE, OKCIICPHUMCHT,

MOJICIIMPOBAHNE)

1.4

C(1)OpMI/IpOBaHHOCTI> YMCHI/Iﬁ OoIpeaAc/siTb BAJICHTHOCTbL MW CTCIICHDb
OKHUCJIICHUA XHMHUUYCCKUX JOJICMCHTOB B COCAUMHCHUAX Pa3JIMIHOIO
CcoCTaBa, BU XUMHYECKOM CBiA3HU (KOBaJ'IeHTHaH, HOHHas,
MCTAIJIMYCCKasd, BOI[OpOI[Haﬂ) B COCAMHCHUAX, THUIL KpPICTB.J'IJ'IPI‘ICCKOﬁ
peH_IéTKI/I KOHKPETHOI'O BCUICCTBA (aTOMHaSI, MOIJICKYJISIpHAd, MOHHA4,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ ONPCACIIATh XapaKTEp CPCIAbl B BOAHBIX

pacTBOpPAX HCOPraHNUCCKUX COE€IUHEHUI

1.6

C(bOpMI/IpOBaHHOCTL YMCHUHA KJIaCCI/Iq)I/II_[I/IpOBaTB XUMHNUYCCKHE
pCaKknuu 1Mo pa3jMdHbIM IMMPU3HAKAM (LII/IC.Hy " COCTaBYy pCarupyromux

BCIICCTB, TCIIJIOBOMY 3(b(beKTy pcakuu, HU3MCHCHUIO CTEIIeHEeH




OKHMCJICHHUA 9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuunu, y4aCTHIO

KaTanu3aTopa)

1.7

ChopMUpOBaHHOCTH YMEHHMH COCTABIATH YPABHEHUS  pEaKIUN
pa3IMYHBIX THUIOB, TIOJHBIE W COKpAIIEHHBIC YPAaBHEHUS PpEaKIHi
HMOHHOTO 0OMEHA, YUUTBIBASL YCIOBUS, IIPU KOTOPBIX 3TH PEAKIIHH UIYT

JO KOHIIa

1.8

ChopmMupoBaHHOCTh YMEHUH IMPOBOJUTH PEAKIIUH, ITOATBEPIKIAIONTUE
KAQUECTBECHHBIM COCTAaB PAa3JIMYHbIX HEOPraHMYECKHX  BEILIECTB,
pacrno3HaBaTh OMNBITHBIM ITYTEM HWOHBI, MPUCYTCTBYIOIIUE B BOJHBIX

pacTBOpax HEOPTaHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTH OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

ANEKTPOHHOTO OajlaHca 3TUX peakiuit

1.10

CpopMHpPOBAaHHOCT, yMEHHH OOBSICHATH 3aBHUCHMOCTh CKOPOCTH

XMMHYECKON PEeaKIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

CpopMHpPOBAaHHOCT, YMEHUH OOBSCHATH XapaKTep CMEIICHHS
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEITHErO BO3JCUCTBUS

(mpuaIMn Jle [latennbe)

OO0mrast 1 HeOpraHUvecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHHI pacKpbiBaTh cMbici [leprnoamdeckoro
3aKOHA J.N. MenneneeBa u JIEMOHCTPUPOBATH €ro

CUCTEeMATU3UPYIOILYIO, OOBSCHUTEIBHYI0O M  MPOTHOCTUYECKYIO

byHKIIUN

2.2

CdopMHpPOBaHHOCTH YMEHUH XapaKTEPU30BATh AIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHYECKUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoauyeckoii
cucTeMbl Xxumudeckux osiemeHtoB J[.M. MenneneeBa, UCHOIb3YS
HOHATUS «S-, P-, O-3JIEKTPOHHBIE OpPOMTAIM», «IHEPreTUUYECKHE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsSI  CBOMCTB
XMUMHYECKUX JJIEMEHTOB M MX COCAMHEHM MO MepHoJaM U Tpymrnam

[Tepuoanueckoit cuctembl Xumudeckux anemenToB .M. MenneneeBa

2.3

ChopmupoBaHHOCTh YMEHUN XapakTepu30BaTh (OMHUCHIBATh) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAHWE TE€HETHYECKOH  CBSI3M  MEXIY
HEOPraHMYEeCKMMHU  BEIIeCTBaMH  C  TOMOIIBI0  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.4

C(I)OpMI/IpOBaHHO CTb YMCHI/Iﬁ YCTaHaBJIMBATb MMPUHAJIICKHOCTD

HCOPraHN4YCCKUX BCUICCTB IO HX COCTAaBYy K OHpCI[C.HéHHOMy KJIacCy




(rpynne) coenuHeHUI (MPOCThIE BEIIECTBA — METAJLJIbl U HEMETAJLIBL,

OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIE THPOKCHIBI, COJIH)

2.5

ChopMHpOBaHHOCTh YMEHUH HCIOJIb30BATh XUMUYECKYI0 CUMBOJIHMKY
JUIL  cOCTaBieHUS (OPMYNI BEIIECTB W YPaBHEHUH XHUMHUYECKHX
peakuuii, cuctematnueckytro HomeHkIaTypy (IUPAC) u tpuBuanpHbie
Ha3BaHMsI OTJENbHBIX HEOPraHMYECKUX BeEIlecTB (yrapHblil ras,
YIJIEKUCHBIA Ta3, aMMHUaK, raméHas W3BECTb, HeraméHas W3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUe)

2.6

CdopmupoBaHHOCTh YMEHUN XapaKTepu30BaTh (ONMHCHIBaTh) OOLIUE
XMMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB,
NOJATBEPXKJIaTh  CYIIECTBOBAHWE TE€HETUYECKOW  CBSA3M  MEXAY
HEOPraHMYeCKMMHU  BEIIeCTBAaMM  C  IOMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIINX XUMHWYCCKUX peaKHI/Iﬁ

2.7

CdpopMHpOBAaHHOCTH YMEHUH TJIAHUPOBATH M BHITIOJHATh XUMHUUECKHI
IKCIIEPUMEHT (pa3jIoKCHHE IEePOKCHJA BOJOPOJa B MPUCYTCTBUHU
KaTaJn3aropa, ONpeNeIeHue Cpebl paCTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEpPCAIbHOTO WHIUKATOpa, BIMSHUE Pa3WYHbIX (DAaKTOPOB Ha
CKOPOCTh ~XMMHYECKOH pEaklluu, peakluyd HOHHOTO oOOMeHa,
Ka4eCTBEHHbBIC PEAKINH Ha Cylb(daT-, kKapOoHAT- U XJIIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHsI, PEUICHHWE SKCIEPUMEHTAJIbHBIX 3aJad 10 TeMam
«Metamibl» 1 «HeMeTamib») B COOTBETCTBUH C MPAaBHJIAMH TEXHUKH
0e30MacHOCTH TpHU OOpalleHuHd C BEHIECTBAMHU W J1abOpaTOPHBIM
000pyI0BaHUEM; MPECTABIIATh pe3yNbTaThl XHUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3ammMcu ypaBHEHHH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyIMPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh YMEHHI COONIOAATh TMpaBUiIa IOJIb30BAHUS
XMUMHYECKON MOCYAOW M JIabopaTOpHBIM O00OPYAOBAHHUEM, a TaKKe
IpaBuJia OOpaIIeHHs] ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOprIX XHUMHUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH  YMEHHH  XapakTepu30BaThb  XUMHUYECKHE
MPOLIECCHI, JIeXkAIlMe B OCHOBE MPOMBILIUICHHOTO IMOJIy4YeHUsl CEepHOI
KHUCJIOTHI, aMMHUaKa, a Takke cHOPMUPOBAHHOCTh MPEJICTABICHUNA 00
o0lMX HAyYHBIX MPUHIUIAX M OKOJOTHYECKUX MpolieMax

XUMHYCCKOT'O IIPOU3BOJACTBA

XUMHS U )KU3Hb. PacyéThl

3.1

ChopmupoBaHHOCTh TPEACTABICHUNA O XMMHUYECKOW COCTaBISIOLIEH

CCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJIX XUMHH B IIO3HAHUU




SIBJICHUW TPUPOABI, B (OPMUPOBAHWU MBIIICHUSI W  KYJIBTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAaMOTHOCTH, HEOOXOTUMOU st
pelIeHus TPAKTUYECKHX 3a7ad W JKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpesie

3.2

ChopMupoBaHHOCTH YMEHUI KPUTHYECKH AQHAJIM3UPOBATh
XUMUYECKYI0 HH()OPMALUIO, TMOJYy4aeMyl H3 pa3HBIX HCTOYHHKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAaHHOCT, YMEHHUH COONIOAATh TIPaBHJIA DKOJOTHUYECKH
1es1eco000pa3HOro MOBEACHUSI B OBITY U TPYAOBOM JEATENbHOCTH B
LEIAX COXPAHEHMS CBOEr0 3J0pPOBbS M OKPYXKAKOLIEH NPUPOIHOMN

cpebl

3.4

Oco3HaBaTh ONMACHOCTh BO3JCWCTBHUS HA KUBBIE OPraHU3MBI
ONpENENEHHBIX BENIECTB, MOHUMAas cMbIci noka3arens [1JIK, moscHsITh
Ha MpUMepax CIocoO0bl YMEHBIIICHUS M TIPEIOTBPAIICHUS UX BPEIHOTO

BOS)IGfICTBI/ISI Ha OpraHuiM 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MMPOBOJAUTH BBIYHCIICHUS c
WCIIOJIb30BAHUEM TOHSTHS «MaccoBas JOJS BEIIECTBA B PACTBOPER,
OOBEMHBIX OTHOIIEHUH Tra30B MPH XHUMHUYECKUX PEAKLIUIX, MacChl
BellecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
TEIUIOBOTO 3 deKTa peakllMi Ha OCHOBE 3aKOHOB COXpPAaHEHHS! MaccChl

BCIICCTB, MPEBPAIICHUA U COXPAaHCHUA SHEPIUU




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer oprann4eckor XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIYY€HU U HOBBIX BEUIECTB U MAaTEPHUANIOB. TE€OpHUsi CTPOEHUS OPraHUYECKHUX

coenquaenni A.M. bytinepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opmysbl opraHMYecKux BeuiecTB. ['omosorus, mzomepus.
XHUMHYECKas CBSI3b B OPraHUYECKUX COCAMHEHUAX — OJIMHAPHBIE U KPATHBIE

cBs3u. [IpencraBnenne o knaccuukanuy OpraHnIeCKUX BEIIECTB

1.3

Homenknatypa  opraHuyeckux COEQUHEHMH  (cUcTeMaTHueckas) U
TPUBHAIIBHBIE  HA3BAaHWsS  BAKHEWINNX  IPEACTABUTENEN  KIIACCOB

OpraHn4e€CKuX BCIICCTB

YrieBo1opoibl

2.1

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJIOTUYECKUW psAa. MeTraH W 3TaH —
MPOCTENIINE MTPEICTABUTENHN ATKAHOB: (PU3NYECKHE U XUMUYECKUE CBOMCTBA
(peakuuu 3aMeleHus] U TOpeHus), HaX0XJACHUE B MPUPOJE, MOTydYeHUE U

MIPUMEHEHHE

2.2

ANKeHBI: coCcTaB U CTPOCHHUC, TOMOJIOTUYECKHI PAd. OTHIIEH U IIPOIWJICH —
HpOCTGﬁHIHG IpeaACTaBUTCIIN aJIKCHOB! (bHSH‘leCKI/Ie 1 XUMHYSCKHE CBOMCTBA
(peaKum/I TUApHUPOBAHNA, TaJIOTCHHUPOBAHUA, TUApaTallid, OKHCICHHUA U

MOJIMMEPU3AIHH ), TOJyYeHHE U TPUMEHEHNE

2.3

Ankaauensl: Oyrajauen-1,3 u metwnOyraauen-1,3: cTrpoeHue, BaKHEHIIHE
XUMUYECKHE  CBOWCTBAa  (peakius  IMOJMMEpU3aIiN). [Tonyuenune

CUHTCTUYCCKOTO KaydyKa U PE3UHbL

2.4

AJIKMHBI: COCTaB M 0COOEHHOCTH CTpOCHUA, TOMOJIOTHYSCKHI pAaa. AI_IGTI/IJ'IGH
- HpOCTCfIH.IHfI MpEACTAaBUTECIIb AJIKUHOB: COCTaB, CTPOCHHUC, (I)I/ISI/I‘IGCKI/IG n
XHUMHYECKHE CBOMCTBa (peaKI_II/II/I TUAPUPOBAHUS, TAJIOTCHUPOBAHUA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U IIPUMCHCHUC

2.5

Apenbl. beHson: coctaB, cTpoeHue, GU3NUYECKUE U XMMHUYECKHE CBOWCTBA
(peakuuu TaloOreHUPOBAHHS M HUTPOBAHMS), MOTy4YeHHE U TMPHUMEHEHUE.
Tomyoun: cocraB, cTpoeHHe, GUNUECKUE U XUMUYECKUE CBOWCTBA (pEaKIuu

TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U IPUMCHCHUC. ToxcuYHOCTH




ApCHOB. I'eneTnueckas CBSI3b MCXKIAY YIUVICBOAOPOJaMH, IMTPHUHAJICIKAIIUMHA K

pa3JIMYHBIM KJlaccam

2.6

[IpuponHble HMCTOYHMKHM YIIIEBOIOPOAOB. IIpuUpOaHBIM Ta3 M NOIyTHBIE
HedTsHbIe Ta3el. HedTs m €€ mpoucxoxaeHue. CriocoObl mepepaboTKu
He(TU: TEPErOHKA, KPEKUHT (TEPMUYECKUH, KATATUTHUYECKHIA), MHPOIIU3.
[IpoxykTsl mepepabOTKH HEPTH, UX TMPUMEHEHHE B MPOMBIIUICHHOCTH U B

ObITy. KaMeHHBIH yrosb 1 MpOayKThI €ro nepepaboTku

Kucnopoaconepxaiiiue opraHuyecKue CoeTMHEHMsI

3.1

[IpenenbHble ONHOATOMHBIE CHOUPTHL. MeETaHOI M JTaHOJ: CTPOEHUE,
(u3nyueckne U XMMUYECKHE CBOMCTBA (peaklUU ¢ aKTUBHBIMU METaJUIaMU,
raJIor€HOBOIOPOJaMH, TOpPEHUE), IpUuMeHeHue. BogopoaHbie CBsI3U MEXIy
MOJIEKYJIAaMH CIIUPTOB. JlelicTBME METaHOJIAa W 3TaHOJa Ha OpraHu3M
yesoBeKka. MHOroaTOMHbIE CITUPThI. DTHJICHIJIMKOJIb U TJIULEPHUH: CTPOEHUE,
¢usznueckue M XUMHYECKHE CBOMCTBA (B3aMMOJECHCTBHE CO IIEIOYHBIMU
MeTajlJlaMHi, KaueCTBEHHasl Peakiisi Ha MHOTOaTOMHbIe cupThl). JlelicTBue

Ha OpraHu3M 4YCJIOBCKA. HpI/IMeHCHI/Ie TIIMHOEPHUHA U OTUJICHT JIMKOJIA

3.2

®deHos1: CTpOEHHUE MOJEKYJbl, (U3NYECKHEe W XHUMHUYECKHE CBOWCTBA.

Toxcuunocts denoia. [Ipumenenue penomna

3.3

Anpaerunbl M KeTOHBL. DopManbaeruj, aneTalbJerua: CTPOCHHE,
¢u3mvyeckne W XUMHUYECKHE CBOMCTBA  (peakIMu  OKHUCICHHS U

BOCCTAHOBJICHUS, KAUCCTBCHHBIC peaKHI/II/I), MOJIY4YCHUE U IIPUMCHCHHC

3.4

OMHOOCHOBHBIC TpEJCTbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KHCJIOTBHI: CTpOCHHE, (PU3HUYECKHME W XHUMHUYECKHE CBOMCTBA
(cBoiicTBa, oOIIMeE /IS Kiacca KUCIOT, peakiusl 3TepruduKaIim), oJydeHne
U npumeHeHne. CTeapuHOBasi U OJICMHOBAask KHCIOTHI KaK TPEACTaBUTEIH
BBICIITUX KAPOOHOBBIX KACIOT. MbLTa KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT,

UX MOIoIlee AECUCTBUEC

3.5

Crnoxnble 3¢Gupbl Kak NPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponms
cnoxHbIx d¢upoB. Kupsl. ['maponus xupoB. I[Ipumenenue Kupos.

buonornueckas POJIb ) KUPOB

3.6

VYrneBoasl: cocTaB, KiaccUpHUKanus  yrieBoaoB  (MOHO-, IU- W
noymcaxapunbl). [noko3a — mpocTedmuii MOHOcCaxapHua: OCOOEHHOCTH
CTpOEHUSI  MOJIEKyNbl,  (GU3NYECKUE W  XUMHYECKHE  CBOMCTBa
(B3aumopeiicteue ¢ ruapokcuaom wmeau(ll), oxucieHne amMMUAYHBIM
pactBopoMm okcuga cepedpa(l), BoccraHOBiIEHHE, OpOKEHUE TIIOKO3BI),
Hax0XJCHHE B MPHUPOJE, MPUMEHEHHEe, Ouosorndeckas poib. DOTOCHHTE3.

deyKTosa KaK HU30MCp TI'JIFOKO3bI. KanMaJ'I " OCJUII0JI03a KaK MMPUPOAHBIC




noaumepsl. CTpoeHue Kpaxmana U Heiioio3bl. Ou3ndeckue 1 XUMUYECKUe

CBOMCTBA Kpaxmaja (TUIpoJIn3, KaueCTBEHHAs! peaKIus ¢ HOJA0M)

A3zoTCcoepKale OPraHndeCcKUe COECUHEHUS

4.1

AMHWHOKHCIIOTHI KaK aM(OTepHbIE OpraHu4ecKue CoequHeHus. Ou3ndeckue
U XUMHUYECKHME CBOMCTBA aMUHOKUCIOT (Ha @pUMepe TJUIUHA).

buonornueckoe 3HayeHre aMUHOKUCHOT. IlenTrant

4.2

benku kak npuposiHBIE BBICOKOMOJEKYJSpHbIE coeanHeHus. llepBuunas,
BTOpPHUYHAs U TPETUYHAS CTPYKTypa OenkoB. XMMUYECKUE CBONCTBA OEIIKOB:

TUAPOJIN3, ACHATypalus, KaAYCCTBCHHBIC PCAKIIMU Ha Oenxu

BbICOKOMOJIEKYIISIPHBIE COETMHEHUS

5.1

OcHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COSIMHEHUN: MOHOMED,
MOJMMEDP, CTPYKTYPHOE 3BEHO, CTEMEHb TMOJUMEPHU3ALNU, CPEIHSS
MoJekynsapHas mMacca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX

COG)II/IHGHI/Iﬁ — HNOJIMMEpHU3alnA U INOJIMKOHACHCAIHUA

5.2

SKCHepI/IMeHTaJ'IBHI)Ie MCTOABI HM3YYCHHA BCIICCTB U HUX HpeBpameHI/Iﬁ:
O3HAaKOMIJICHHE C 06pa3uaMI/1 MNPpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

miacTMace, kaydykos. [loydeHne CHHTETHUECKOTO KayuyyKa U pe3HHbI

11 KIJACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeopeTquCKHe OCHOBBI XUMHUH

1.1

XUMUYECKUN »dJeMEHT. ATOM. Snpo artoma, H30TONbI. JIEKTPOHHAsS
0007109Ka. DHEPreTUYECKUEe YPOBHH, MTOYPOBHU. ATOMHBIC OpOUTANH, S-, P-
, d-aemenTer. OCOOEHHOCTH pacIpeac/iCHHUs 3JICKTPOHOB [0 OpOUTAIAM B
aToMax  d3JEMEHTOB  IEPBBIX  YETHIPEX  TEPHOJOB.  DJIEKTPOHHAS

KOH(UTYpalus aTOMOB

1.2

[Tepuonnueckuii 3akoH u [leproauueckas cucteMa XUMUYECKUX 3JIEMEHTOB
HA.N. MengeneeBa. CBs3b NepuoAUMYECKOro 3akoHa u Ilepuoamyeckoi
cucrembl xumuyeckux dnemeHToB J[M. MenneneeBa ¢ coBpeMEHHOU
TEOpPUEH CTPOEHHMS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsl CBOWCTB
XMUMHUYECKUX SJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
1o TpynmnaM M nepuojam. 3HauY€HUE NMEPUOJNYECKOrO 3aKOHA B Pa3BUTHU

HayKd

1.3

CTpOGHI/Ie BEIIECTBA. XHMHUYECKas CBA3b. BHIBl XMMHYECKONl CBS3U

(KOB&J’ICHTH&H HCMIOJISIpHAA W MOJIsApHAass, MOHHAsd, MCTaHHI/I‘-IeCKa}I). HoHsr:




KAaTHOHBI M aHUOHBI. MeXxaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW XUMUYECKOU

cBs13U (0OMEHHBIN ¥ JOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHoctb. DnekTpooTpuliaTeabHOCTh. CTEreHb OKUCICHUS

1.5

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHA.  3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. [UIBl KPUCTAUIMYECKUX PELIETOK.
3aBUCHMOCTh CBOWMCTBAa BEIIECTB OT THUIA KPUCTAUIMYECKOM PEIIETKH.
[lonsTe o mucnepcHbIX cuctemax. VICTMHHBIE M KOJUIOMJIHBIE PACTBOPHI.

MaccoBasi /10Jis1 BELIIECTBA B PacTBOpPE

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHUN. Homenkiarypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumunueckass peakuus. Kiaccupukanus — XMMHYECKUX — peakuud B
HEOPraHMYeCKOM M OpraHUyYecKoil XUMHUHU. 3aKOH COXPAHEHHS MAaccChl
BEILIECTB, 3aKOH COXPAHEHUS W NPEBPALIECHUS SHEPTUM NP XUMHYECKHUX

peaKuusx

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pPa3InYHbIX (PaKTOPOB

1.9

OO6paTumble peakuuu. XuMuueckoe paBHoBecue. DakTopsl, BIUAONINE HA

cocrosinve xumuieckoro pasHosecus. [Ipunnun Jle [llatense

1.10

DnekrponuTrdeckas auccormanysi. CuibHbIC U c1aldblie dnekTpoiuThl. Cpena
BOJIHBIX PAcCTBOPOB BEIECTB: KWCJas, HEUTpaibHas, IIenouHas. Peakiuum

HOHHOI'0 00OMeHa

1.11

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuuu

HeopraHquCKaﬂ XHUMHUA

2.1

Hemerannel. Ilonoxxenue HemetaiuioB B Ilepuonuueckoit  cucreme
xumudeckux snementoB .M. MenaeneeBa M OCOOEHHOCTH CTPOCHHS
aTomMoB. duU3NUYECKUE CBOMCTBA HEMETA/UIOB. AJUIOTPOIIMS HEMETA/IOB (Ha

npuMepe Kuciaoposa, cepsl, hocdopa u yrieponaa)

2.2

XUMHUYECKUE CBOMCTBA BAXHEHIIIMX HEMETAUIOB (TaJOT€HOB, CEphI, a30Ta,
tdocdopa, yrmepoga U KpeMHHS) U UX COCIMHEHUN (OKCHIOB,
KUCJIOPOJICOICPIKAIINX KHCIIOT, BOJOPOJHBIX coenuHeHwuil). [IpumeHeHune

BAKHEUIIINX HEMETAIJIOB U UX COCAUHEHUI

2.3

Mertannsl. [lonoxenue merauoB B llepnoanueckoil cucTeMe XMMUYECKUX
anemeHtoB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX
o0oyiouek atroMoB MeTaioB. OOmme Qu3MYecKHue CBONHCTBA METaJIOB.

CnaBbl METaJIOB. BHCKTPOXI/IMI/I"IGCKI/II\/'I paa HaHp}I)KeHI/Iﬁ MCTAJJIOB
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XUMHUYECKUE CBOMCTBA BAKHEUIIMX METAJUIOB (HATPHM, KM, KalbIUi,
MarHui, aJlfOMUHUHN, IIUHK, XPOM, JKeJie30, ME/Ib) U UX coeAnHeHuil. Oo0mue

CHOCOOBI IOMY4YeHHS MeTAJUIOB. [[prMeHeHEe METAIIIOB B OBITY M TEXHHUKE

2.5

I'enermueckas CBS3b HCOPraHn4eCKUXx BCHICCTB, IIPHHAMICKAIIUX K

Pa3IMIHBIM KJIacCaM

XUMHS U )KU3Hb

3.1

Ponp xumMuu B oOecrieueHUH HKOJIOTHYECKOM, YHEPreTUYECKOW U MHUIIEBOM
0€30MacHOCTH, pa3BUTHM MeIWIMHBL. [loHATHE O HaydyHBIX METOJax

II03HaHHUA BCUICCTB U XUMHWYCCKHUX peaKIII/II\/’I

3.2

[IpencraBnenuss 00 oOOmMX HAayYHBIX MPUHLUIAX IPOMBIIIIEHHOTO
MOJTYy4YEeHUS BaXKHEHIIMX BEIIECTB. YeIOBEK B MUPE BELIECTB U MAaTEPUAIOB:
BAKHEWIIME CTPOUTEIBHBIE MATEepUalbl, KOHCTPYKIIMOHHBIE MaTEpHaJIbI,
KpacKH, CTEKJIO, KEpaMMKa, MaTepHabl JJIs SJIEKTPOHUKH, HAHOMATEPHUAJIbI,

OpraHMYecKre U MUHEpalbHbIE YA00peHus

3.3

XuMHsT U 37I0POBbE UEJIOBEKA: MpaBUJia HCIIOJIH30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia OE30MACHOTO HCIOJB30BAHUS MPENapaToB OBITOBON

XHUMHHU B HOBCGHHGBHOP'I KHU3HU




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymon W.I'., Cnankos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
* Xumus. 11 knacc. I'abpuensn O.C., Octpoymon W.I'., CnaakoB C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

o Meroaunueckue nocobus Kk yueOHUKaM (coepskaiiue padoune nporpaMmel,
NOYpOYHBIE Pa3pabOTKH, METOIUYECKUE PEKOMEHAAITIH).

o COopHHKH 3324 1 yrpaxkHeHu# 1o xumuu 175 10-11 kimaccoB (Hanmpumep,
aBTopoB Pymsurtuca I'.E., ®enpamana O.C., Xomuenko I'.I1. u ap.).

o CripaBOYHUKH TTO XUMUH (HarIpuMep, «bobIIoi SHIUKIONEIUYECKHUI
cioBapb. Xumusa», «CripaBOUHUK XUMUKa» U T.1I.).

0 MeTtonnueckue peKOMEHIAIMHU 10 NOJITOTOBKE K UTOTOBOM aTTECTAIlNU
(OI'D/ET'D, ecnn mpUMEHUMO K YPOBHIO, WJIH PETHOHANIbHBIE KOHTPOJIbHBIC

paboThI).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
MHTEPHET
OO6pazoBatenbHbIe TUIATHOPMBI:

o Poccuiickas anexrponnas mkona (POII): Buneoypoku, MUHTEpaKTUBHbBIE



3a/1aHus, JJIIEKTPOHHBIE TPEHAXKEPHI IO BCEM TeMaM Kypca.

o [ludporoit oopazosatenbubiil KoHTEHT (LIOK): JocTyn k ypokawm,

U (GpoBHIM TA00PATOPHBIM pabOTaM, KOHTPOJIbHO-U3MEPUTETHLHBIM
MaTepHaliaM.

o SIKnacc: InTepakTuBHBIE 3a/1aHKs, TECThI, BO3MOXXHOCTb MPOBEICHUS
OHJIAH-YPOKOB.

0 «Pemry EI'D3/0OI'9» (paznen Xumus): bank 3aganuii 1151 TOATOTOBKH K
UTOTOBOM aTTeCTallNH, TEMATUYECKHUE TECThI.

o ObpazoBatenbHble IopTaibl: UHTepHET-YpOoKu.py, MHDOYpOK.pY,
OTkpbITas MIKoJa U Ap. (C YIETOM aKTyaJIbHOCTH M KaueCcTBa KOHTEHTA).
BupTtyainbHbie 1a00paTopuu U CUMYJISITOPHI:

o VirtuLab, PhET Interactive Simulations (Yuauepcutet Komopamo) u ap. —
JUTSL MOJICTTUPOBAHUSL XUMUYECKUX MPOIECCOB U NIPOBE/ICHUS BUPTYAIbHBIX
HKCIIEPUMEHTOB.

HNubopmalimoHHO-CITPaBOYHbBIE CUCTEMBI:

0 DNeKTpOoHHBIE HIMKIIoNeUH (Buknneaus — ¢ KpUTUYECKUM MOAXOJIOM).

o Crnenuanu3upoBaHHbIC XUMUYeCcKue caiTel (Hampumep, ChemNet,

ChemWiki).
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