MUHHWCTEPCTBO IMPOCBEILEHUA POCCUNCKON ®EJEPALIMM

KomuTteT 00pa3oBaHusi, HAYKH H MOJIOAEKHOH MOJTUTUKH

BoJrorpaackou 001acTH

YacTHOeE 0011e00pa3oBaTe/ibHOC YUPCKICHHC

PACCMOTPEHO

Ha 3ace/laH1U Kaeapbl
€CTECTBCHHBIX HAYK

ey

Curaes /[.K.

[Tporokon Nel
ot «27» aBrycra 2026T.

JOYI «Baunga»
COI'JTACOBAHO YTBEPXJEHO
3aM. JIMPEKTOpa M0 ) H@’S’m ;(Bauna»

JIupexTo
'//f ? /\J \

yueOHo# pabore

WOJL..Q d CREAH |
Roumip B3 &\ Taﬁa}osa ET
I,

[Tpuka3s Ne68

oT «27» aBrycra 2026T. oT «27» aB['yCTa 2026 r.

PABEOUYAS TIPOTPAMMA
(ID 11591356)

yuyeGHoro npeamera «XHMH. ba30BbId YPOBEHDb)

ns ooyuaromuxcst 10 — 11 kiaccos

BoJarorpan 2026




INOACHUTEJIBHAS 3AIITMCKA

[Iporpamma 0o XMMHM Ha YPOBHE cpeaHero oO0mero oOpa3oBaHusA
pazpaborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obOpaszoBannu B Poccuiickoii @enepaunn», TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUA
(enepanbHoii 00pa3oBaTeNbHOM TpOrpaMMBI CcpeaHero oOmero o0pa3oBaHuA
(®OIT  COO), npeacrasaeHublx B DefepanrbHOM — rOCYAapCTBEHHOM
obpaszoBarensHom crangapre COO, ¢ yuérom KoHuenuumu npenoaaBaHus
yueOHOro mnpeamera «XuMus» B 00pa3oBaTelibHbIX OpraHusauuax Poccuiickoi
denepaunn, PeaM3YIOMIUX OCHOBHBIE  0Opa3oBaTefibHbIE TMPOTPAMMBI, H
OCHOBHBIX MnoOJIOKeHUH «Crparerun pasBuTHs BOCNMTAaHMA B Poccuiickoi
®enepanuu Ha niepuoa g0 2025 roma» (Pacnopsikenue IlpaButenbctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY moaxom0B K pa3paboTKe MpOrpaMmbl MO XHMHH, K OMpPEACTICHUIO
o01nei cTtpareruyd oOydeHHs, BOCIIUTAHHUS W PA3BUTHs 00YYaIOUIUXCS CPEJICTBAMH
yueOHoro npeamera « Xumusa» ana 10-11 kmaccos Ha 6a30BOM ypPOBHE COCTaBHIIH
koHuentyanbHsle nonoxkeHua ®I'OC COO o B3auM000YCTOBICHHOCTH LIETIEH,
coaep)KaHuA, pe3yabTaroB OOyUeHHA W TpeOOBaHWN K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE o0Opa3oBaHue, NOJTy4aeMoe BBIMYCKHUKAMHU
0011e00pa3oBaTeIbHONM  OpraHW3alliKi, SBIAETCA HEOTBEMJIEMOM YacThi0 HX
oOpazoBaHHOCTH., OHO  CHYKUT 3aBEpPLIAKOLIMM  TANOM  peajM3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEH, NPHCYLIHX
LIEJIOCTHON CHCTEME XHMHYECKOro oOpa3oBaHWA. OTH IIEHHOCTH KacaroTcA
NO3HAHMS 3aKOHOB MPUPOAbI, (OPMUPOBAHKS MUPOBO33PEHUA U OOILIEH KyJIbTYpPbI
UEJIOBEKa, a TaKKE OHKOJIOTMUECKH OOOCHOBAaHHOTO OTHOIIGHHS K CBOEMY
3I0POBBIO W MPUPOAHOM cpede. Peanmsyercs XumMuueckoe 00pa3oBaHHE
00yJarommMxcs Ha YPOBHE CpelHEro oOliiero odpa3oBaHua CpeACTBaMH yueOHOTO
npeaMeTa «XWUMHA», COIEpKaHWUE M TIOCTPOCHHE KOTOPOTO OMNpeeeHb B
nporpaMMe Mo XUMHH C YY&€TOM CHeuM(PUKH HAYKH XUMHH, €€ 3HAYeHHs B
MO3HAHUU TPHUPOJBI M B MaTepPHAIbHOW JKW3HM OOIIECTBA, a TaKKe C YYETOM
Oo0ImMX wLeJieH ¥ MNPUHLUIIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpe/iHero o0mero oopa3oBanus B Poccutickoii @enepanuu.

XUMHUA KaK AJIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK HIpaeT 0co0yi0 poiib B
COBPEMEHHOM IMBHJIM3AI[MH, B CO3JJaHHH HOBOM 0a3bl MATEPHaJbHOM KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaA B ()OPMHUPOBAHHME PALMOHAIIBHOTO HAYYHOT'O MBILUICHUS,
B CO3JaHHME LIEJIOCTHOTO MPEACTaBJEHUsA 00 OKPYKAIOIIEM MHPE KaK O €IWHCTBE
NIpUPOabl H YCJIOBCKA, KOTOPOC (bopmnpyeTCﬂ B XMMHH Ha OCHOBEC INTOHHUMAaHUA
BEILECTBEHHOI'O0 COCTAaBa OKPYIKAIOLIEr0 MHPA, OCO3HAHWSA B3aUMOCBA3H MEXAY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMH W BO3MOYKHBIMH O0JIACTAMH TIPUMEHEHHUS.



TecHO B3aMMOJEHCTBYsl C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMUMHS cTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOI KYJIbTYPbI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO
TPyJa W JKU3HH Kaxaoro wieHa oOmectBa. CoBpeMeHHas XHMMHS Kak Hayka
co3ujaTenbHas, Kak HaykKa BBICOKMX TEXHOJIOTMHM HampaBieHa Ha pELICHHE
riio0alibHbIX  NPOOJIEM  YCTOMUMBOrO Pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOIA,
3HEPreTHUECKOH, MULIEBOMN, FIKOJIOTHUECKON O€30MacHOCTH U OXPaHbl 3I0POBbsl.

B coorBercTBHM ¢ OOMMMM UEIAMH M MPUHLHNAMH CPEIHEro OOILEero
oOpa3oBanus coaep:kanue npeamera «Xumua» (10-11 knaccsl, 6a30BbIi YPOBEHD
M3yUCHHA) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO MOATOTOBKY
ofOyyaromuxes, HeoOXOAMMYK) MM JUld  BbIPAadOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHELIHONO BKIUYEHHS B 3KM3Hb COLMYMA, [POJOJIKEHUs
00pa3oBaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocrapnsomiuMu  npeaMera  «XUMHA»  ABISAIOTCA  0a30BBIE€  KYPCBI  —
«Oprannyeckas XuMus» M «OO0Im@As W HEOPraHW4eckas XUMHUA», OCHOBHBIM
KOMIOHEHTOM COJEPKaHHUS KOTOPBIX ABJISAIOTCS OCHOBBI 0a30BOH HAyKH: CHCTEMA
3HAHWUH MO HEOPraHMYECKOH XMMMH (C BKIKOUYEHHEM 3HAHWH M3 o0weH Xumuu) u
opraHuyeckoil XxuMuu. GOPpMHUPOBAHHUE JAHHOMW CHUCTEMbl 3HAHHUW MPH W3YUCHHH
npeaMeTa 00€CneurMBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCEr0 MHOroo0Opasus
BEILECTB HA OCHOBE OOMIMX MOHATHUH, 3aKOHOB U TEOPUH XUMHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusa» u «OOwmas u
HEOpPraHWYecKass XUMHs» c(pOpMHpOBAHA B MPOrpaMMe MO XMMHH HAa OCHOBE
CUCTEMHOIO IMOAXOAA K H3YYEHUI0 ydeOHOro marepuana M oOycoBiIeHA
UCTOPUYECKH  OOOCHOBAHHBIM  Pa3BHUTHEM  3HAHWUW HA  OMNPEACIIEHHBIX
TCOPETUYECKMX YPOBHAX. Tak, B Kypc€ OpraHMYe€CKOW XWMMHH BEIIECTBA
paccMaTpuBarOTCs HAa YPOBHE KJIACCHYECKOH TEOPHUM CTPOCHMS OPraHMYECKUX
COCIMHEHUH, a TaKKe€ Ha YPOBHE CTEPECOXMMHUYECKHX MW JJIEKTPOHHBIX
NPeACTaBIEHUH O cTpoeHuHu BeuiecTB. (CBeaeHMst 00 HM3yyaeMblX B Kypce
BEILECTBAX JAIOTCA B Pa3BUTHH — OT YIJIEBOAOPOAOB 0 CIOMKHBIX OMOIOTHYECKH
AKTUBHBIX cOequHeHuH. B Kypce opraHM4yeckod XWMUM MOIy4YalOT Pa3BUTHE
c(hopMHpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEero o0Opa3oBaHHs NMEPBOHAYAIbHBIC
NPEACTABICHUA O XUMMUYECKOH CBA3H, KIACCU(DUKALMOHHBIX MPU3HAKAX BELIECCTB,
3aBUCUMOCTH CBOWCTB BELIECTB OT UX CTPOEHHUS, O XHMUYECKON PEAKLIUH.

[long HOBBIM yriaoMm 3peHus B mpeameTe «Xumusa» 0a30BOT0 YpOBHA
paccMaTpUBaeTCA HM3YUYEHHBI Ha YPOBHE OCHOBHOTO 00mero o0pa3oBaHHsA
TeOpeTHYeCKnid Marepuan W (aKTONOTHUYECKHE CBEACHHA O BEIIECTBAX M
XUMHUYECKO#H peakimu. Tak, B yacTHOCTH, B Kypce «OO0mmas v HeopraHudeckas
XUMHST»  00Yy4arOIUMCs TPEAOCTABIISIETCS BO3MOKHOCTh OCO3HATH 3HAYCHHE
NEPHOJIAYECKOr0 3aKOHA € OOIIETEOPETHUECKHUX M METOJOJIOTMUECKHX IMO3HLIHH,



ry0xe TOHATh HCTOPUUYECKOE M3MEHEeHHMe (PYHKIHH HTOro 3akoHa — OT
obo0mmaromeit 10 00bACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWA O BaKHEHIIWX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX M NMPUMEHECHHWH, a TAaKXK€ O XMMHYECKHX PEaKIMAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpoTeKaHusi jaonojHsercs B kypcax 10 u 11 kmaccos
3NIEMEHTAMHM  COJECPXKAHUSA, HMMEKIIHMH KYJIbTYPOJIOTHUECKUA M TPUKIAAHOH
XapakTep. OTH 3HAHUA CIHOCOOCTBYIOT NOHMMAHUK) B3aUMOCBA3M XWUMHHU C
JPYTMMH HayKaMM, PacKpblBAlOT €€ pojb B MO3HABATE/ILHOHW M MPAKTHUYECKON
NEATEIBHOCTA YEJIOBEKa, CMOCOOCTBYIOT BOCHMHTAHHK) YBAXKEHHUS K TMPOILECCY
TBOPYECTBA B 00JIACTH TEOPUM M MPAKTUUECKUX TMPUIIOKEHUU XMUMHUHU, TTOMOTAIOT
BBIIYCKHUKY OpPHEHTHPOBAaThCA B OOIMIECTBEHHO W JIMYHOCTHO 3HAYMUMBIX
npobieMax, CBA3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIIHBATHL WH(MOPMAIHIO H
OPUMEHATh €€ Ui TOMOJHEHWA 3HAHWUM, PELICHUS WHTEUICKTYaIbHBIX H
3KCMEPUMEHTAIbHBIX MCCIIEIOBATE/IbCKUX 3a7a4. B uenom coaepkanue yuyeOHOro
npeamera «XWMHA»  JAHHOTO  YPOBHA  M3YYEeHHS  OPHEHTHPOBAHO  Ha
dopmupoBanre y 0Oy4YarOIIUXCA MHPOBO33PEHUECKONH OCHOBBI MJISI TMOHUMAaHHS
¢unocodckux HACH, TaKUX KaK. MaTepHAIbHOE €IMHCTBO HEOPTaHWYECKOTO H
OpraHMuYecKoro Mwupa, O0OYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H
CTPOCHHUEM, TMO3HABAEMOCTh MPHPOJIHBIX SABJICHWH NYyTEM OKCICPUMEHTA M
PEIICHUS MPOTUBOPEYMI MEXKIYy HOBBIMH (akTtaMu M TEOPETHYECKUMHU
MPEANOCHIIKAMH, OCO3HAHME POJIM XUMHUH B PEUICHHWH JKOJIOTMUECKUX MpoOiem, a
TaKkKe TPoOIeM cOEPEKEHUT SIHEPTETHUECKUX PECYPCOB, ChIPbS, CO3AaHUS HOBBIX
TEXHOJIOTHHA U MaTEPHAJIOB.

B nnane pemeHMsa 3adad  BOCOMTAHHUA, Pa3BUTHA M COLMAIM3ALAUA
00y4alomMXcsi TMPUHATBHIE TPOTPaMMON MO XWUMHMH TMOJAXOJbI K OMNPEACTICHHIO
CO/CpKaHUs W TOCTPOCHMS MpeaMeTa NpeaycMaTpuBalOT  (HOPMHUPOBAHHE
YHUBEpPCAIbHBIX Y4e€OHBIX JACHCTBUH, wuMeHOMMX 0a30BO€ 3HAUYCHUE A
pPa3IMYHBIX BMJIOB JCATENIBHOCTH: pEUIeHUs npoOsieM, MOWCKA, aHaau3a |
00paboTku nH(popMaK, HEOOXOAUMBIX JUTS TPHOOPETEHHS ONBITA MPAKTHYECKON
W MCCJIEJOBATENbCKONW AEATEIbHOCTH, 3aHMMAIOILIECH Ba)KHOE€ MECTO B IMO3HAHUH
XUMHH.

B mpakTuke mnpenogaBaHus XWMHH KaK Ha YpPOBHE OCHOBHOI'O 0OIIero
00pazoBaHMs, TaK ¥ HA YPOBHE CPEAHEro 00IIero oOpa3oBaHus, IPH OMPEICICHHH
CO/ICPKATENIBHOW XAPAKTEPUCTUKKU LIEJIEH H3YUYEHUs NPEAMETAa HaNpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJMIMOHHO MPU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHUUYECKON HAyKHW Kak 00JIaCTH COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUYECKOM
NEeATENbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAMYECKON TOYKM 3PCHHUSA TAaKOH MOAXOJ K ONPEACNICHHUIO LIENCH W3Y4CHHS
NpeAMETa SIBJISIETCS BIOJIHE OMPaBIaHHbBIM.



CornacHO OaHHOW TOUYKE 3PEHHA IVIABHBIMHM LEIAMH HM3YUYEHUA MpeaMmeTa
«Xumusa» Ha 6azoBoM yposHe (10 —11 ki1.) ABnsoTCA:

o (OpPMHPOBAHHE CHCTEMBl XHMWYECKMX 3HAHMH Kak  BaKHCHIICH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
JieXkKaT KIIOUEBble MOHATHS, (PYHIAMEHTAJIbHbIE 3aKOHbl U TEOPHUHU XHMHH,
OCBOCHHUE A3bIKA HAYKH, YCBOCHHWE W MOHHUMAHWUE CYLIHOCTH JOCTYIIHBIX
00001IeHN MUPOBO33PEHUECKOTO XAapaKTepa, O3HAKOMJICHHE C MCTOpPUEH
WX Pa3BUTHS U CTAHOBIICHUA,

« (¢opMHpOBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHHUA
BELIECTB M XUMMYECKUX pPEaKUHUH, HEOOXOAMMBIX Uil MpUoOpeTeHus
yMeHl/ll‘:‘I OPUCHTHUPOBATLECA B MHUPE BCIICCTB H XHUMHUYCCKHX ﬂBJ’leHlfll‘/’IJ
UMEIOIIUX MECTO B IPUPOJIE, B MPAKTHIECKONH U MIOBCEAHEBHON KHU3HU,

e pa3BUTHE YMEHHUH U COCOOOB ACATEIBHOCTH, CBA3AHHBIX C HAOMOICHUEM U
OOBSACHEHHMEM  XMMMYECKOrO  HKCIEPUMEHTA, COOMOJEHUEM  IpaBul
0€30MacHOro OOpalleHUs ¢ BELLIECTBAMM.

Hapsaay ¢ 3tum, coaepskartenbHas XapakTepUCTUKA LeJied U 3aa4 U3Y4eHUs
npeamMeTa B nporpaMme 1o XuMuH YTOUYHCHA U CKOPPCKTHPOBaHa B COOTBCTCTBHU
C HOBBIMHM TMPHOPHTETAMH B CHCTEME cpeaHero odmero odpazoanus. CeroaHs B
NPEenoJaBaHUH XUMHH B  OOJbIIed CTENEHW  OTHAETCA  NPEANOYTEHHE
NPAKTUYECKONH KOMIIOHEHTE COJEpKaHUS OOY4YEHWs, OPUEHTUPOBAHHOW Ha
NOArOTOBKY BBIMYCKHMKA 00LLE00pa30BaTeIbHOW OpraHu3aluy, BIQJCHOLLIEr0 He
Ha0OpoM 3HaHWM, a (PYHKUHOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMHU H
YMEHHUAMH aKTUBHOTO TMOJIYUCHHS 3HAHWH M MPUMEHEHHSA MX B PEAbHOH KU3HH
JUISL PELLIEHUSA TTPAKTUYECKUX 3a/1a4.

B c¢BA3M ¢ 3TMM npu M3y4dEHHMHM npeaMeTa «XHUMHA» AOMUHHPYIOLIEES
3HAUEHHE NMPHOOPETAIOT TAKHE LK W 33/1a9H, KaK:

ananTauus 00y4yarLUXCs K YCJIOBUAM JMHAMMUYHO Pa3BUBAIOLLETOCS MHUPA,
dbopMUpOBaHHE ~ HMHTEUICKTYATbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
€caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOATEIBHOMY MPUHATHUIO TPAMOTHBIX
PEIICHUI B KOHKPETHBIX U3HEHHBIX CUTYalMAX, CBA3AHHBIX C BEIICCTBAMH W MX
NPUMEHEHHUEM,

¢opmupoBaHne y OOy4JarOHIMXCS  KJIIOUEBBIX  HABBIKOB  (KJTFOUEBBIX
KOMIIETEHLIMI), MMEIOIIMX YHUBEPCAJIbHOE 3HAUCHHE M Pa3IMYHBIX BHJIOB
JOeATENLHOCTH: PelieHus mpobiieM, MOUCKa, aHamu3a U 00paboTku MH(pOpMaIuH,
HEOOXOMMMBIX Uil MpPUOOpETeHHs OMNbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAKHOEC MECTO B TMO3HAHMM XUMHHM, a TaKKe Ui OHEHKH ¢ TMO3ULHNA
IKOJIOTMYECKOH O€30MacHOCTH  XapakTepa BJIMSAHMA BEUIECTB M XMMHUYECKHX
IIPOLIECCOB HA OPTaHU3M YeJI0BEKa U IPUPOIHYIO Cpeay;



Pa3BHTHUC TIMO3HABATCILHBIX HHTCPCCOB, HHTCIICKTYAJIbHBLIX H TBOPUYCCKHX
cnocoOHocTel 00yyalommMxes: cnocoOHOCTH CaMOCTOATEIbHO MPHOOPETAaTh HOBBIC
3HAHUS M0 XMMHUH B COOTBETCTBHM C KU3HEHHBIMU MOTPEOHOCTAMM, UCMIOJIB30BATD
COBpPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTHH JUIS MOMCKA M aHajH3a YUeOHOH W
HAYYHO-TIONYJISIPHOH WHGOPMAIIMA XHMHUIECKOTO COIACPIKAHMUA,

(opMHpOBaHKE U Pa3BUTHE Y 00YYAIOIUXCA aCCOLMATHBHOTO M JIOTHYECKOTO
MBILILJICHHS, HA0MIO1aTEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOMMBI, B YACTHOCTH, IMPH ILJIAHUPOBAHWH M IPOBEJCHHH XHUMUYECKOrO
IKCIEPUMEHTA;

BOCIHTAaHUE Yy OOydalomuxcs yOeKIEHHOCTH B  T'YMaHHUCTHYECKOH
HAIPaBICHHOCTH XHMHH, €€ BaXHOM POMM B PEHICHUH T100aIbHBIX MHpoOIeM
panoHaIbHOTO TMPHUPOA0NONB30BAHNA, TTONOJHEHHA YHEPreTHUECKHX PECYPCOB U
COXpPaHEHHMA MPHUPOJHOTO PABHOBECHS, OCO3HAHWS HEOOXOIMMOCTH OEpeKHOro
OTHOLIEHHsI K TMPUPOJE M CBOEMY 3J0POBBIO, a TaKkKe MPHOOPETEHHs OINbITa
WCIIOJIb30BAHUSI TIOJIYUEHHBIX 3HAHWH Ui TPUHATHSA TPAMOTHBIX PEHICHHUN B
CUTYyAalUAX, CBA3AHHBIX C XUMUYECKUMHU ABJICHUAMU.

B yueOHOM mnnmane cpeanero oOmero oOpa3oBaHus mpeaMeT «XUMHUSI»
0a30BOro YpOBHS BXOJIMT B COCTAB NMPEeAMETHON 00macT «ECcTeCTBEHHO-HAYUHbIE
PEAMETBI».

OO0uiee yncio 4acoB, OTBEAEHHBIX AJIsl H3yUE€HUS XUMHH, HAa 0a30BOM YPOBHE
cpeaHero odiero obpazoBanud, coctaBiser 68 yacos: B 10 kmacce — 34 yaca (1
yac B Heaemo), B 11 kimacce — 34 gaca (1 gac B Heaemo).



COJAEPKAHUE OBYYEHUA
10 KIIACC
OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBBI OPraHMYeCKOH XUMHH

[IpeameT oprannueckoi XUMHUHU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAUCHHE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepHalioB. Te€opHA CTPOEHUS OPTraHUYECKHUX
coequueHnii A. M. byTnepoBa, eé ocHOBHBIE MOI0KeHHA. CTPYKTYpPHBIC (hOPMYITBI
OpPraHMuYecKuX BellecTB. | omosiorusi, u3oMepHus. XHUMHYECKass CBA3b B
OpPraHUvYCcCKUX COCAMHCHHUAX — OAUMHAPHBIC U KPpAaTHLIC CBA3H.

[IpencraBnenue o kmaccuukaly OpraHUYEecKUX BellecTB. HomeHKIaTypa
OPraHWYeCKUX COCJIMHECHHH (CHCTeMaThueckas) W TPUBHAIbHBIE Ha3BaHUA
BOKHEHIINX MPEICTaBUTENEH KITACCOB OPTaHUUECKUX BEIIECTB.

OKCHEPUMEHTA/IbHBIE METOAbl HW3YUYEHHUS BEIIECTB W MX MPEBpaICHUI:
O3HAaKOMJIEHWE ¢ o0pa3liaMu OpPraHMYEeCKHMX BEIIECTB M MaTepuajlaMM Ha WX
OCHOBE, MOJICIMPOBAHME MOJICKYJl OpPraHMYECKHMX BEIIECTB, HAONIOACHHE W
OTMHMCAaHUE JEMOHCTPALMOHHBIX ONBITOB MO MPEBPAIIECHUIO OPraHUYECKUX BEIIECTB
NPH HArPEBaHWH (TUIABJCHHE, O0YTIIMBAHUE U TOPEHHE).

YrieBoaopoasl

AJIKaHbI: COCTaB W CTPOEHHUE, TOMOJIOTHYECKHH psAa. MeraH W »TaH —
NPOCTEHIIHE TPEACTABUTENH aJIkaHOB: (PU3HUECKHE M XUMHUYECKHE CBOICTBa
(peakuuu 3aMelIeHUsT W TOPEHHUA), HAXOXKACHHE B MPHPOAE, MOIYYCHHE U
NPUMEHEHHUE.

AJIKEHBI: COCTAB M CTPOCHUE, TOMOJIOTMUECKUH P, DTUIEH W MPONWIEH —
NPOCTEHIIHE TPEACTABUTEH aJIKeHOB: (PU3HUECKHE M XWUMHYECKHE CBOKHCTBA
(peaKuun F'MAPUPOBAHKA, raalor¢HHPOBAHHA, ruaparanuu, OKHUCJICHHA H
MOJIMMEPU3ALINH ), TOTYUYEHUE U TPUMEHEHHE.

Ankanuensl: OyranueH-1,3 w MerunOyraamen-1,3: cTpoeHue, BakKHEHIIUE
XUMHUYECKUE CBOMCTBa (peakuusa monumepusauuu). [lonydeHHe CHHTETHUYECKOTO
KaydyKa 1 pe3uHBbl.

ANKMHBI. COCTaB ¥ OCOOCHHOCTH CTPOCHHSA, TOMOJIOTHUCCKHH paa. AICTHIICH
— MPOCTEHIIWH TPEJCTABHTEIb AJIKHHOB. COCTaB, CTPOEHHE, (HU3HUYECKHE |
XUMHUYECKHE CBOMCTBA (peakUWH THAPUPOBAHMSA, raJOT€HUPOBAHUSA, THAPATALIUH,
TOPEHUA ), TOJTyUEHHUE U MMPUMEHEHHE.

Apenbl. beH3om: coctaB, cTpoeHHe, (PU3MUECKHE W XMMHYECKHE CBOHCTBA
(peakiuu TajOreHUPOBAHUSA W HUTPOBAHUA), MONyUYECHHE W MPUMEHEHHE. 101)0:
cocmas,  cmpoenue,  Qusuueckue U - XUMUYECKUE — CBOUCMBA  (peaxyuu
2ANO2eHUPOSANUs. U HUMPOBAHUs), hnolydeHue u npumerenue. TOKCHUHOCTD



apeHoB. ['‘eHeTHueckasds CBA3b MEXKIAY YIJIE€BOJOPOJAMH, MNPHHAMICKALIMMH K
Pa3IMYHBIM KJIaccaM.

[IpupogHbie MCTOYHUKH YrA€BOAOPOAOB. [IpuponaHbiii ra3 W MOMyTHBIE
HedTaubie Tasel. HedTh 1 eé mpoucxoxkaeHue. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEeKHHI (TEPMHYECKHH, KaTaJuTHueckuii), nuposu3. [IpoaykTs
nepepaboTKH HE(PTH, UX MPUMEHEHHE B MTPOMBILLICHHOCTH U B ObITY. KamMeHHbIH
yroJib U MPOAYKTHI €r0 MepepaboTKH.

OKCHEPUMEHTA/IbHBIE METOIbl HM3YUYEHHS BEIIECTB W HMX IPEBpAIICHHH:
O3HAaKOMJIEHHE ¢ oO0pa3laMH MJIacTMAcC, KaydyyKOB M PE3UHBI, KOJICKLHH
«Hedte» w  «Yroab», MOAeNMpPOBAaHHE  MOJIEKYJ  YIJIEBOJOPOAOB W
raJIOr€HONPOU3BOAHBIX, MPOBEACHUE NPAKTUYECKON PadOThI: MOJTYYEHUE STUIIEHA

U U3YUYEHHE €r0 CBONCTB.

Pacuérnsle 3agaum.

BbruucneHuss mo ypaBHEHMIO XHMMHMUECKOW peakumu (Maccel, o0béMma,
KOJIMYECTBA MCXOJHOrO BELIECTBA WIM MPOJAYKTA PEAKUMH MO M3BECTHBIM MaccCe,
00BEMY, KOJIMUECTBY OJIHOTO U3 MCXOAHBIX BELIECTB UJIM MPOJAYKTOB PEAKLIMH ).

Kucaopoacoaep:kamme oprannyeckue coeiMHeHUsl

[IpenenbHble  OJHOATOMHBIE COUPTBI. METaHON M JTAHON. CTPOECHUE,
(usnueckue W XUMHYECKHE CBOMCTBA (peakuM C AaKTHBHBIMM MeETajIaMH,
raJIOrTeHOBOJOPOAAMH, TOPEHHUE), NpUMeHeHHe. BoaopoaHbsie CBA3M  MeXKIy
MOJIEKYJIaMH CUPTOB. JlelcTBUE METaHOIa M 3TAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoOroatoMHble  COMPTBI. JTWICHIVIMKOJAbL M [JIMLEPUH: CTPOEHHUE,
(uznueckue M XMMHUYECKHE CBOICTBA (B3aUMOACHCTBHE €O IIEJIOYHBIMH
METaJlJlaMK, KaueCTBEHHAs peakius Ha MHOroaToMHble cnupthl). JleiicTBHe Ha
OpraHu3M uesioBeka. [[puMeHeHne rauneprHa U ATUIICHTJTMKOJIA.

denon: CcTpOEHWE MOJIEKYNbI, (U3MYECKHME W XHMHUYECKHE CBOWCTBA.
Tokcuunocts enona. [lpumenenne gpenona.

Anppneruael U Kemonwsl. DopManbaerwi, AaUETANbACTHA. CTPOCHHE,
(usznyeckne U XUMHUYECKHE CBOWCTBA (PEAKIMW OKWCIEHUS W BOCCTAHOBIICHMS,
KaueCTBCHHBIC PCAKIIMH ), TIOJTYUCHHE U TPUMCHECHHE.

ODHOOCHOBHBIE —TpeJebHbIe KapOOHOBBIE KHCJIOTHI. MypaBbuHas H
YKCYCHAsl KHCJIOTBI: CTPOCHHE, (PU3MUeCKHe W XWMHUYECKHE CBOMCTBA (CBOMCTBA,
ofmue UIs Kiacca KUCIOT, peakusa dTepU(PHUKain), MOTyUeHHE H IIPUMEHEHHUE.
CreapuHoBasd M ONEMHOBAA KHUCIIOTHI KaK MPEACTABUTENH BBICIIMX KapOOHOBBIX
KACIIOT. MbL1a Kak COMM BBICIIUX KADOOHOBBIX KMCIIOT, X MOIOLIEE ACHCTBHE.

Cnosxxubie >GHUPHl  KaK MPOM3BOAHBIC KapOOHOBBIX KHCIOT. [ HWapoIW3
caokHBIX AupoB. Kupel. [ 'mapoaus xupos. [[pumenenue xxupos. bruogornueckas
POJIb KHPOB.



YrneBoasl: coctaB, KilacCH(HUKaUMs  YrJIeBOJAOB  (MOHO-, [OH- H
noyiucaxapuasl). ['7oko3a — NpocTeHMii MOHOCaxapyua: OCOOEHHOCTH CTPOEHUsA
MOJIEKYJIBI, (DpU3MUECKHE W XHMHYECKHE CBOMCTBA (B3aUMOJEHCTBHE C
ruapokcuaom meau(ll), okucnenne amMMuauyHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OPOXKEHHE TJIFOKO3bI), HAXOKJIEHHE B TNPHPOAE, NPHMEHECHHE,
ouonoruueckas posib. @otocuHTe3. OPYKTO3a KaK H30MEP TJIFOKO3BI.

Kpaxman u uenmonosa kak npupojasbie noaumepsl. CTpoeHHe Kpaxmana U
HeUon03bl.  DU3MYecKHe M XMMHYECKME CBOMCTBA Kpaxmana (ruaposus,
KQueCTBEHHAS PEAKIHS C HOJIOM).

DKCriepUMeHTaIbHbIE METO/bl M3YUYECHHS BEIIECTB M HX IPEBpAIICHHI:
MIPOBEICHNUE, HAOMIOACHHE M OMHCAaHUE IEMOHCTPALMOHHBIX ONBITOB. TOPEHHE
COUPTOB, KAUECTBEHHBIE PEAKIIMH OJAHOATOMHBIX CHHUPTOB (OKUCICHHUE STAHOJA
okcumom Meau(ll)), MHOroaToMHBIX CHMPTOB (B3aMMOJCHCTBHE TIIMIEPUHA C
ruapokcuaom mMeau(ll)), anpaeruioB (OKMCIEHHE aMMHAYHBIM PACTBOPOM OKCH/IA
cepedpa(l) w ruapoxcugom meau(Il), B3aumopeicTBHE Kpaxmallia ¢ HOAOM),
MIPOBEICHNE MPAKTHUECKOW pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnbie 3amaun.

BriuncrieHus 10 YpaBHEHUIO XHMMHMUYECKOH peakuuu (Macchl, oO0BéMa,
KOJIMYECTBA MCXOJAHOTO BEIECTBA MJIM MPOJAYKTA PEaKIMM MO W3BECTHHIM Macce,
00BEMY, KOJTMYECTBY OTHOTO W3 MCXO/IHBIX BEIIECTB MJIM MPOAYKTOB PEAKIHH ).

A30TCOAEPKALME OPraHUYECKUE COSAMHEHMUSI.

AMHHOKHCIIOTBI KaK am(pOTepHbIE OPraHHYecKHe coequHeHus. Dusndeckue
U XMMHUYECKHE CBOMCTBA aMHMHOKHMCJIOT (Ha NMpUMeEpe IIMLMHA). buonoruueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuasl.

benkn kak npUpOAHBIE BBICOKOMOJEKYJSAPHbIE coeauHeHuA. llepBuuHas,
BTOPHYHAA W TPETHUHAs CTPyKTypa OelkoB. XUMHWUYECKHE CBOHCTBA OCJIKOB:
TUAPOJIN3, ACHATYpalus, KAYECTBCHHBIC peaKlMi Ha OCNKH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YYCHMSI BEIIECTB W MX MPEBPALICHUMN:
HaOMIOEHUE U OMUCAHUE IEMOHCTPALIMOHHBIX OMBITOB: JIEHATYpaLUs OEJIKOB NpU
HarpeBaHWM, LIBETHBIE PEAKLIMM OEJIKOB.

BoicokomosiekyasipHbI€ COeTMHEeHUS

OCHOBHBIE MOHATHS XHMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MTOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMECHB MOJMMEPH3AIIMK, CPEAHAS MOJIEKYIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJAPHBIX COCAMHEHHH —
TTOJIMMEPH3ALTHST U TMOJTHKOHICHCALIHS.

DKCIEPUMEHTAIbHBIE METO/bl M3YyUE€HHs BELIECTB W HMX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ 00pasliaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIacTMace,
Kay4uyKOB.

MeKnpeAMETHBIE CBA3H.



Peanuzaiys MeXNpeIMETHBIX CBA3CH NIPH U3YUCHUH OPraHUYECKOW XUMHUHU B
10 kmacce ocymIecTBIsS€TCA YEpe3 HMCMOJb30BAHHE KaK OOMMX €CTECTBEHHO-
HAyYHbBIX TOHATHHA, TaK W TOHATHH, ABIAIOMIMUXCA CHCTEMHBIMH IS OTAETBHBIX
NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIIA.

OO0uKe ecTecTBEHHO-HAYUHBIE MOHATHA: SABJICHWE, HAyuHbIi (hakT, THIOTE3a,
3aKOH, TEOPHS, aHAJM3, CUHTE3, KIacCHu(HKALMA, MEPUOAUUHOCT, HAOMIOACHHE,
WU3MEPEHHE, SKCIIEPUMEHT, MOICIIUPOBAHHE.

®uznka: MaTepua, HSHEPrud, Macca, aToM, DJJIEKTPOH, MOJEKYIa,
SHEPTeTUYECKAH YpPOBEHb, BEMIECTBO, TeJO, O00BEM, arperaTHOe COCTOSHHE
BEILECTBA, (PH3HUECKHE BEJTHUMHBI H €HHHIBI HX H3MEPEHHSI.

buosiorusi: kinerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpPraHu3Me,
(porocuHTe3, OMOJOrMUECKH aKTHBHBIE BewlecTBa (O€IKH, YIJCBOJBI, KHPHI,
(bepmeHTsI).

['corpacdus: MHUHEpPaAbI, TOPHBIC TOPO/bI, MOJE3HBIC HCKOMAEMbIE, TOTUIMBO,
pecypesl.

TexHonorusi: MNUILEBBIE MNPOAYKTbI, OCHOBbl PALMOHAIBHOIO TMHTAHUS,
MOFOLIHUE CPEJICTBA, JEKAPCTBEHHBIE M KOCMETHUECKHE TperapaTsl, MaTepHaibl U3
HCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC

ObIIASA U HEOPTAHUYECKAS XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMHUUeCKUH anemeHT. AtoMm. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000JI0uKa. DHEPreTUUeCKue YPOBHH, MOAYPOBHH. ATOMHBIE opOWTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHus SJIEKTPOHOB MO OpOHTaisaiM B aTtoMax
3JIEMEHTOB MEPBHIX YETHIPEX MEPHOA0B. INEKTPOHHAS KOH(PHUTypalus aTOMOB.

[Tepuoanueckuii 3axkoH u [lepuognueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB
. U. Menneneera. CBs3b MepHOAHYECKOTO 3akoHa M [lepmoauueckoil CHCTEMBI
xuMHuueckux sneMmentoB J|. M. Menneneesa ¢ COBpEMEHHOH TEOpHUEH CTPOCHUA
aTOMOB. 3aKOHOMEDHOCTH H3MEHCHHsI CBOHMCTB XHMHWYECKHX JJIEMEHTOB H
00pa3yemMbIX WMH MPOCTHIX W CIIOXHBIX BEIIECTB IO TPYNmaM W TIEPHOJIAM.
3HaYeHHE NTePUOANIYECKOr0 3aKOHA B Pa3BUTHU HAYKH.

Ctpoenue BemecTBa. XuUMHUUYEcCKas CBS3b. Buapl XUMHUUECKOH CBS3M
(koBaJIecHTHAsA HEMOJIApHAs M MOJIsIpHas, MOHHAS, MeTajyinueckasd). MexaHu3MBbl
00pa30oBaHMs KOBAJICHTHOM XHUMHMUYECKOHW CBS3M (OOMEHHBIH W JOHOPHO-
aknenTopHseii). BomopoaHas cBsA3b. BaleHTHOCTB. DNEKTPOOTPHIIATEIBHOCTB.
CTeﬂeHb OKHCJICHHA. HOHblf KaTHOHEBI 1 daHHUOHBI.



BemecTBa MOJEKYJSPHOTO W HEMOIEKYJISAPHOTO  CTPOEHWA.  3aKOH
NOCTOAHCTBA COCTaBA BEILECTBA. UMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEIIECTB OT TUNA KPUCTAIUTMYECKON PELIETKH.

[TonsaTHE O AMCNEPCHBIX cHCTeMax. VICTHHHBIC M KOJUIOMJHBIE PacTBOPHI.
MaccoBas 10515 BelleCTBa B paCTBOPE.

Knaccudukanus HEOPraHHUYECKUX COEIMHEHUN. Homenknarypa
HEOPraHWYECKUX BELIeCTB. | eHeTHyeckasd CBA3b HEOPraHMYECKHUX BELIECTB,
NPUHAAISKAIINX K PA3TAYHBIM KJIACCaM.

Xumnyeckas  peakima. Knaccudukanms — XUMHUECKMX — peakuMd B
HEOPraHW4YeCKON M OPraHMYeCKOM XMMHMH. 3aKOH COXPAHEHHMs MacChl BELLECTB,
3dKOH COXPaHCHHA U MPCBPALICHHUA SHCPTUH TTPU XUMHWYCCKHX PCAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHMOCTh OT pazudHbIX (pakTopoB. OOpaTuMebie
peakuud. XHMHYECKOe paBHOBecHe. @@akTOpbl, BIHAIONIME HA COCTOSHHUE
XUMHYECKOro papHosecus. [Ipunumn Jle [larense.

Onextponutuyeckas auccounars. CunbHbIe U caldbie snexTponuTsel. Cpena
BOJHBIX PACTBOPOB BELUECTB: KUCIIAsA, HEWTPaJIbHAS, 1LIEI0UHAs.

OKHCITUTEIBHO-BOCCTAHOBHTEIIBHBIE PEaKIHH.

OKCMEPUMEHTAJIbHBIE METOJbl HM3YYEHMsI BELIECTB M WX MPEBPALLEHHH:
nemoHcTpauua Tabmun «llepuognyeckasa cuctema XuMudeckux snemeHtos [, K.
MeHeneeBa», M3yuyeHHE MOJENEH KPUCTAUIMUECKUX PELIETOK, HAOOACHHUE U
OMHCAHUE JIEMOHCTPALIMOHHBIX U JTJA0OPATOPHBIX OIMBITOB (Pa30KEHHE MEePOKCHIa
BOJOPOJA B MPUCYTCTBUU KATAIU3aTOPa, ONPEACIIEHHE CPEe/Ibl PACTBOPOB BELIECTB
C TIOMOLIBK YHUBEPCAIBHOTO HHIWKATOpPAa, PeaKIWd HMOHHOro OoOMEHa),
MPOBEACHUE NMPAKTHYECKOH padoThl «BiausHue pa3nuuHbiX (PaKTOPOB HA CKOPOCTh
XMMHUYECKOU PEAKLIUnY.

PacuérHbie 3apaumn.

Pacuérel 1o ypaBHEHMSIM XMMMUYECKHUX pEaKUMH, B TOM  UHUCIE
TEPMOXUMHYECKHE Pacdy€Thl, PacuéThl C HCIONb30BAHHUEM MOHATHUA «MaccOBas
J10J1 BEILECTBAY.

Heoprannyeckasi xumust

Hemeramnel.  llonoxenune HemerasioB B Ilepuoanueckoin  cucreme
xumuueckux seMeHToB J|. M. MenaeneeBa 1 0oCOOEHHOCTH CTPOEHHS AaTOMOB,
@®u3znuecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETA/UIOB (HAa MpUMEpe
KHC0poa, cepsl, ocdhopa u yriaepoaa).

XUMHUYeCKHe CBOWCTBA Ba)KHEHIIMX HEMETAIIOB (TaJlOTEHOB, CEPHI, a30Ta,
docdopa, yrmepoga M KpPEeMHHsA) W MX  COCAMHEHHH  (OKCHJIOB,
KHUCJIOPOJICOIEPIKALIMX KHCIIOT, BOJOPOAHBIX COSJIMHEHUIA).

[IpuMeHeHNE BAXKHENILIMX HEMETAJUIOB M UX COECIUHEHHH.



Metamnel. [Tonoxenue MetammoB B [lepHoandeckoi CHCTEME XMMHYECKHX
anemenToB [I. 1. MenneneeBa. OcoOEHHOCTH CTPOEHHUA IEKTPOHHBIX O0O0JI0UEK
aToMoB MeTauioB. O0mue ¢u3ndeckue cBorcTBa MeTauioB. CIutaBsl METAIOB.
DNEKTPOXUMHUYESCKHUHI P HAMPSKEHUH METalJIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHMILIMX META/UIOB (HATPUM, KaJIMH, KaJIbIHH,
MarHui, alOMUHUN, LIUHK, XPOM, HKeJI€30, ME/Ib) U UX COCIMHEHHUH.

OO0mme criocoObl MOMyueHUs MeTaUIoB. [IpuMeHeHHe MeTallsioB B OBITY H
TEXHUKE.

OKCMEpUMEHTAIbHBIE METObl M3YUYEHUSA BEIIECTB MU WX TMPEBPAILCHHIA:
U3YUYEHHE KOJIeKUMU «Metanmnel W CruiaBb), 00pa3LOB HEMETAIOB, PELICHHE
JKCTMIEPUMEHTAJIbHBIX 33724, HAOIIOJICHWE W OMNHMCAHWE JACMOHCTPALMOHHBIX H
71200pAaTOPHBIX OIBITOB (B3aUMOJEHCTBHE TMAPOKCHAA AJTFOMHHHS C PAacTBOPaMHU
KHMCJIOT M IIEJI0UeH, KAUECTBEHHBIE PEaKIIMM Ha KATHOHBI METaJIJIOB).

Pacuétnbie 3a1aum.

PacuéTtel macchl BemiecTBa MM 00bEMa Ta30B MO W3BECTHOMY KOJUUYECTBY
BEILIECTBA, MAacce WM O0BEMY OJHOIO W3 YYACTBYHOIIMX B PEAKIMH BELIECTB,
pacuérbl Macchl (00bEMA, KOMUECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CITH OJTHO
W3 BEIIECTB MMEET MPHUMECH.

XHUMHA U KHU3Hb

Ponp xumuu B o0ecCrmeueHHH SKOJOTHMUYECKOH, IHEPreTHUYECKOW M MHUIIEBOM
0e30nmacHOCTH, pa3BUTUM MeOWIMHBL. [lOHATHE O HAy4YHBIX METONAX MO3HAHUA
BEILIECTB U XMMUYECKHX PEAKIUH.

[Ipencrapnenus 00 oOOmMMX HAy4yHBIX MPHHIMOAX  MPOMBIIIJICHHOTO
MOJIYYEHHUS BAKHEHILIMX BEILLIECTB.

UenoBek B MHUpE BEIIECTB M MaTEPUANIOB. Ba)KHEHIIIHE CTPOUTEIIbHBIE
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHalbl, KpacKH, CTEKIO, KepaMuKa,
MaTepualbl A AJEKTPOHUKH, HAaHOMATEpHaJibl, OPraHMUYECKUEe U MUHEpaIbHBIC
ynoOpeHus.

XUMHST W 3/I0POBbE UEJIOBEKA: TPABWJIA HMCMOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparos, npasuia 0€30MacHOr0 UCMOJb30BAHUS ITPENApaToB ObBITOBOH XUMHH
B [MOBCEAHEBHOM JKU3HH.

MexnpeaMeTHBIE CBA3U.

Peanuzais  MeXnpeAMETHBIX — CBSI3eH MpPH  M3Y4YeHMM  Oo0umieii W
HEOpraHuueckoi xumuu B 11 kjnacce oCylIECTBIISIETCS YEPeE3 UCIOJIb30BAHUE KaK
OOIMX €CTeCTBeHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJIAIONIAXCA
CHCTEMHBIMU 1Sl OTAETIBHBIX MPEAMETOB €CTECTBEHHO-HAYUHOTO LIUKJIA.

OO0mMe ecTecTBEHHO-HAYUHbBIE MOHATHA. HAy4yHBIH (haKT, THIIOTE3a, 3aKOH,
TEOpUs, aHaJlu3, CHHTE3, KiIacCU(UKaUMsA, TEPUOIUYHOCTh, HAOIIOJACHHE,
3KCIIEPUMEHT, MOJACIIMPOBAHUE, U3MEPEHUE, SBJICHHE.



du3nKa: MaTepHs, SHEPrHus, Macca, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH, UOH,
W30TOIl, PaAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTe€THUECKHUH YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSHHE BEIIeCTBA, (PU3MUECKHE BEIIMUMHBI M ¢IMHHIIBI UX
WU3MEPEHHS, CKOPOCTh.

buosiorusi:  knerka, opraHu3M, 93Kocucrema, Ouocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BUTAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadus: MuHepasbl, TOpPHbIE MOPOIBI, MOJIE3HbIE HMCKOIMAeMble, TOIUIHRBO,
PECYPCHL.

TexHonorusa: XuMUUecKas MPOMBIIIICHHOCTh, METAJUTYpPTrHs, MPOU3BOACTBO
CTPOUTEJIBHBIX MATEPHAJIOB, CEIbCKOXO3AHCTBEHHOE MPOU3BOACTBO, IHILEBAS
NPOMBILUICHHOCTh,  (papMalleBTHYECKass  NPOMBIIUIEHHOCTh,  MPOH3BOACTBO
KOCMETHUYECKHX TpernaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpPUAJIOB,
3JIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NITAHHUPYEMBIE PE3VJIbTATBEI OCBOEHMA ITPOI'PAMMBI 110 XMMHWKA
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA30OBAHMWA

JIMYHOCTHBIE PE3VJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHMSA K Pe3yjbTaTaM OCBOCHHMs
0o0y4alomuMHuCs TMPOrpaMM  cpeaHero oOmero oOpa3oBaHHs (JTUYHOCTHBIM,
METarnpeIMETHBIM W MpeaAMeTHbIM). HayuHo-mMeToauueckoil  OCHOBOH s
pa3paboTKK TMIAHUPYEMbIX PE3YJIbTaTOB OCBOCHMS TPOTrpamMM CpeaHero o0iero
00pa30BaHMs SBJISIETCS CUCTEMHO-/1EITEIbHOCTHBIN MOIXO/T.

B coOTBETCTBHM € CHUCTEMHO-AEATENbHOCTHBIM MOAXOJ0M B CTPYKTYpe
JIMYHOCTHBIX PEe3yJIbTATOB OCBOCHHA IpeaMeTa «XHUMHA» Ha YPOBHE CPEIHEro
00111eT0 00pa30BaHKA BBIICCHBI CIASAYIONINE COCTABIIAIOIINE:

OCO3HaHWE OOYYaAIONIMMHCS POCCHMCKON TIpa)KJIaHCKOW HMAECHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEAEIIEHUIO,

HAIMUKE MOTHBALIUU K 00YUEHHIO;

LEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHHWH JIMUHOCTH HAa OCHOBE
KJTHOUEBbIX LICHHOCTEH U UCTOPUUYECKUX TPAAMLIMKA 0a30BOH HAYKH XUMUH,

FOTOBHOCTb M CMOCOOHOCTH OOYyYaromMXcA PYKOBOJACTBOBATbCA B CBOCH
NEATCNBHOCTH LEHHOCTHO-CMbBICJIOBBIMM YCTAHOBKAMHM, MPUCYIIMMH LEIOCTHOM
CHUCTEME XMMHYECKOT0 00OpPa30BaHMS;

HAJIMUKE MPABOCO3HAHHS HKOJIOTHYECKON KYJIBTYPBl H CIOCOOHOCTH CTABHUTh
LIEJIA U CTPOUTH HKU3HECHHBIE TUIAHBI.

JINUHOCTHBIE pe3yabTaThl OCBOEHUA MNpeAMeTa «XHUMHUA» NOCTHTaloTCsa B
€IUHCTBE Y4YCOHOW MW BOCMHUTATENbHOM [EATEIBHOCTM B COOTBETCTBUU C
I'YMaHUCTHYECKMUMH, COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U HaealaMH POCCHUHMCKOro IpasKJaHCKOro O0O0LecTBa, NPUHATBIMH B OOLIECTBE
HOPMaMH W [pPaBWIaMU  TOBEIAEHHS,  CHOCOOCTBYIOLIMMH  IPOLECCAM
CaMOIIO3HAHUA, CaMOPa3BUTHA W HPABCTBEHHOIO CTAHOBIICHHA JIMYHOCTH
oOygarommxcs.

JINUHOCTHBIE  PE3YJABTATBI  OCBOCHUA MPEAMETa «XHUMHUS»  OTPAXKAIOT
c(hOPMHUPOBAHHOCTbh OMBITA TIO3HABATENILHOH M TPAKTHUECKOH JeATENbHOCTH
o0yyarommXcs Mo peaji3aluu NPUHATBIX B OOLIECTBE LEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpa:kaaHCKOro BOCIIMTAHUSA:

OCO3HAHMS 00YYAIOIUMHUCA CBOMX KOHCTHUTYIIMOHHBIX MPaB W 00s13aHHOCTEMH,
YBQKEHMS K 3aKOHY W MPABOMOPAIKY,

NPEICTABJIEHUs O COLMAJIbHBIX HOPMAax W IPaBUIaX MEXIMYHOCTHBIX
OTHOLUEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOH TBOPYECKOH JAEATENIBHOCTH TpPU CO3JaHHH
yueOHBIX MPOECKTOB, PCIICHWM YueOHBIX W MO3HABATEIBHBIX 337a4, BBITIOJHEHHUH
XUMHUYECKUX IKCIEPUMEHTOB;

CNOCOOHOCTH MMOHUMAThb M TMPUHMMATh MOTHBBI, HAMEPEHUs, JIOTHMKY W
ApPryMEHTHI IPYTUX MPU aHATU3€ PA3TUYHBIX BUAOB YUECOHOM NeATEIbHOCTH,

2) naTpHOTHYECKOT0 BOCTIUTAHHUS

[IEHHOCTHOTO OTHOLICHHS K HMCTOPHYECKOMY M HAydyHOMY HAacleIuIo
OTCYECCTBCHHON XHMMWH,

YBAXKEHUS K TPOLECCY TBOPYECTBA B 00JIACTH TEOPUM M MPAKTHYECKOTO
NPUMEHEHUSA XMUMHH, OCO3HAHHWs TOTO, YTO JOCTHIXKEHHS HAYKH €CTh pe3yJbTar
JUINTETIPHBIX ~ HAaOMIOACHWH, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOAHHOTO TPY/1a YUEHBIX H TPAKTUKOB,;

MHTEpECa M TMO3HABATEIbHBIX MOTHBOB B NOIYYEHHHM M MOCIEAYIOIIEM
aHaJin3e WH(POPMALUK O MEPEIOBBIX AOCTHIKEHUAX COBPEMEHHOW OTEYECTBEHHOMH
XUMMHU;

3) Ay XOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOTO CO3HAHUSA, STHYECKOTO MOBEACHUS;

CHOCOOHOCTH OLEHMBATH CUTYALMH, CBSI3aHHbIE C XUMHUYECKHUMHU SIBJICHUSAMU,
W NPUHUMATh OCO3HAHHBIE PELIECHUsA, OPUEHTHPYACh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBEI U ICHHOCTH,

TFOTOBHOCTH OILICHHWBATh CBOE MOBEJCHWUE M TMOCTYNKH CBOMX TOBAPHMILEH C
NO3WLMHA HPABCTBEHHBIX W TMPABOBBIX HOPM M OCO3HAHME MOCHEACTBHH HTHX
NOCTYIIKOB;

4) dopmupoBaHus KyJbTYPbI 3/10POBbSI:

MMOHMMAHUS IIEHHOCTEeH 370poBOoro M 0Oe3omacHOro ooOpasza KH3HH,
HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOLICHHUA K COOCTBEHHOMY (PU3MUECKOMY H
NCUXMUYECKOMY 310POBbBIO;

COOMIOIEHUsA TIpaBWJI Oe30MacHOro OOpalleHHss ¢ BEUECTBAMHU B OBITY,
MOBCEHEBHOM )KM3HU U B TPYJAOBOU N€ATEITBHOCTH,

NOHMMAaHUSA IEHHOCTH TPaBWI WHIMBHAYAIBHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEAEHUA B CUTYALMAX, YTPOKAIOIUX 3J0POBLIO U KU3HH JIIOIEH;

OCO3HAHMA TOCTCJICTBUA W HEMPHUATHA BPEAHBIX MPHUBBIYEK (ymoTpedneHus
AJIKOTOJ151, HAPKOTHKOB, KYPEHUs1 );

5) TpyaoBoro BocnuraHusi:

KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NeATENbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOH W JOPYrHX BHAAX
NEeATENbHOCTH,

YCTAHOBKH Ha AaKTHMBHOE Yy4YaCTHE€ B PELICHUM [PAKTUYECKHX 3a]a4
COLMAIbHOW HANPaBICHHOCTH (B paMKaX CBOETO KJIacca, MIKOJIbI);



MHTEpeca K MPAKTHYECKOMY M3YUEHHUIO MpodeccHii pa3iMuHOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHHS ITPEIMETHBIX 3HAHUH 110 XUMHH,

yBa)KeHUA K TPYIY, JIOIAM TPYyJa U pe3ysibTaraM TPYAOBOH AeATEIbHOCTH,

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBHUIYaIbHOW TPaeKTOPHUHU
oOpasoBanus, Oyaymed npodeccuu W peanu3alud COOCTBEHHBIX >KM3HEHHBIX
TUTAHOB C YYETOM JIMUHOCTHBIX HHTEPECOB, CMIOCOOHOCTEH K XUMHUM, HHTEPECOB H
noTpeOHOCTEH 001IeCTRA;

6) IK0I0THYeCKOr0 BOCITUTAHHSI:

3KOJIOTHUECKH 1EeNeco00pa3HOr0 OTHOIICHHS K TPUPOJE, KAK HMCTOUHHUKY
CYILIECTBOBAHHSA )KM3HU Ha 3eMJIE;

MOHUMaHUS TJ00aNbHOTO XapakTepa SKOJIOTMUECKHUX TMpoOIeM, BIUAHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOIHON U COLIMATBHON CPEIbl;

OCO3HAHUS HEOOXOJMMOCTH HCHOJb30BAHUSA JOCTIWKEHHH XMUMHMHM AA
peLLeHUs1 BOMPOCOB PALMOHAITBHOTO PUPOA0TIONb30BAHUS;

AKTUBHOTO HENPUATHSA JEHCTBUI, NPHHOCAIIMX Bped OKPYyKaromeH
NPUPOJTHON cpefe, YMEHHS MPOTHO3UPOBATH HEOJIArONPHUATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUA NPEANPUHAMACMBIX IEUCTBAN U MPEAOTBPAIIATh UX;

HAJIMYHST PA3BUTOrO FKOJIOTMUECKOTO MBIIIJIEHUS, SKOJIOTHUECKOH KYJIBTYPHI,
OTbITa JEeATEILHOCTH IKOJIOTHUECCKOM HanpaBJICHHOCTH, YMEHHSI
PYKOBOJICTBOBATHCS MMM B TIO3HABATEIbHON, KOMMYHUKATHBHOW M COLMATbHOM
NPAaKTHKE, CHOCOOHOCTH W YMEHHSI AKTHBHO NPOTHBOCTOSITH  HJIEOJIOTHH
xemo(oOuH;

7) UEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMHPOBAHHOCTH MHPOBO33PEHUSA, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKH M OOINECTBEHHOM MPaKTHUKH,

MOHUMAaHUS CrenuUKA XUMHH KaK HAayKH, OCO3HAaHHUA €€ pOJd B
(bOpMHUpPOBAaHUM PAIIMOHATBFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUH IIEJIOCTHOTO
NPEICTABICHUs 00 OKPYXKAIOIIEM MHPE KaK O €IUHCTBE MPUPOIBI W YEJIOBEKA, B
NO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelleHud MpodieM COXpPaHEHMs
NPUPOJIHOTO PABHOBECHS;

yOeKIAEHHOCTH B 0CO0OW 3HAYUMOCTH XUMHHM Ui COBPEMEHHOMU
OUBIWIM3AIMKM. B €€ TYMaHMCTHYECKOH HAlpaBJIeHHOCTH W BaXKHOH pPOJTH B
CO3/1aHUM HOBOH 0a3bl MaTepHAIbHON KYJIbTYPbI, PEIICHUU TA00anbHbIX MPoOseM
YCTOHYMBOIO Pa3BUTHs YEJOBEUECTBA — ChIPbEBOM, IHEPreTUUECKOMN, MUIICBOH U
IKOJIOTHYECKOM 0€30MacHOCTH, B PA3BUTHM MEIULUHBI, O0ECIEUEHHUH YCIIOBHUH
YCIELIHOr0 TPyJa W 3KOJOTHYECKH KOM(OPTHON IKM3HHM KaKIOro ujieHa
oOlLecTBa;

€CTECTBEHHO-HAYYHOH TrpaMOTHOCTH: TMOHUMAaHHWS CYIIHOCTH METOJOB
MO3HAHMS, MCMOJIb3YEMBIX B €CTECTBCHHBIX HAyKaxX, CITOCOOHOCTH HCMOJIb30BATh



NOJIy4aeMble 3HAHHA AJIA aHANW3a U OOBACHEHHUA ABJICHUN OKPY’KAIOIIET0 MUPA U
NPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHUsA iefaTh 000CHOBAHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX (DAaKTOB M HMMEIOIIMXCS JAHHBIX C IO MOJY4YCHHS
JIOCTOBEPHBIX BHIBOIOB,

CIIOCOOHOCTH CaMOCTOATEIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHHUA IS
pemieHus npo0iieM B peajibHBIX KU3HEHHBIX CUTYaLHIX;

HUHTEpeca K O3HAHUIO H HCCIIEI0BATENbCKON AeATEIbHOCTH,

FOTOBHOCTM M  CINOCOOHOCTM K  HENPEPHIBHOMY  00pa30BaHUIO M
caM000pa30BaHUIO, K AaKTMBHOMY IOJYYEHUIO HOBBIX 3HAaHMA MO XUMHH B
COOTBETCTBHH C JKH3HEHHBIMH MOTPEOHOCTSIMHU;

UHTEepeca K 0COOEHHOCTAM TPYJa B pa3muuHbIX cepax npodeccrnoHabHOMN
NeATENbHOCTH.

METAINPEJAMETHBIE PE3YJIbTATbBI

MertanpeMeTHBIE Pe3yJIbTaThl OCBOSHHS YUEOHOTO MpeaMeTa « XHMHs» Ha
YPOBHE CPEAHEr0 00IIEero 0Opa3oBaHMs BKIIFOYAIOT:

3HAYUMBbIE JUIS (hopmMupoBaHuUs MHUPOBO33PEHUA 00yUaroIIMXCs
MEKIUCHUTUTMHAPHBIE (MEKNPEIMETHBIC) OOIMICHAYYHBIC MOHATHSA, OTPAKAKOIINE
OCJIOCTHOCTD H&yIIHOﬁ KapTUHBI MHUpa H cneumbm{y METOAOB ITIO3HAHHA,
HUCIIOJIb3YEMBIX B €CCTCCTBCHHBIX HAYKaX (MaTepH}'{, BE€IIECCTBO, SHEPIHUA, ABJICHHUC,
MPOIIECC, CUCTeMa, Hay4dHBIH (hakT, MPUHITKI, THIIOTe3a, 3aKOHOMEPHOCTH, 3aKOH,
TCOPHSA, UCCIICOBAHNE, HAOMIOACHHE, H3MEPEHHE, YKCIIEPUMEHT U IPYTHE );

YHUBEPCAJIbHbIC YyUeOHbIE JECHCTBHA (TTO3HABATEbHBIE, KOMMYHHKATHBHBIE,

PErYJIATUBHBIE), 00ecneunBaroIIne bopmupoBanue (YHKUHMOHATBHO
I'PaAaMOTHOCTH M COLIMAIIBHOM KOMIIETEHIIHH O0YYaOIIMXCS;
CIIOCOOHOCTH o0y4arommxcs VCIIONIb30BATh OCBOCHHBIE

MEXKIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUA U YHHUBEPCAIbHbIE YucOHBIC
JICUCTBUA B MO3HABATEILHOW U COUMAJIbLHOM MPAKTHKE.

MeranpeaMeTHBIE  PE3yJIbTAaThl  OTPAXKAKOT OBJAJACHUE YHHBEPCAJIbHBIMH
y4eOHBIMM  TIO3HABATEJbHBIMH, KOMMYHHMKATHBHBIMH M  PEryJISITHBHBIMH
NEeMCTBUSMH.

Osaanenue YHHBEPCAJIbHbIMH yU4eOHbIMH MO3HABATEJIbHBIMH
NeiiCTBUSIMH:

1) 6azoBble JorUYecKHe AeiCTBUSA:

CaMOCTOATEIbHO  (hOPMYJIMPOBATh W AKTyaJIM3UPOBaTh  MpodlieMy,
BCECTOPOHHE €€ paccMaTpHUBATh,

ONpPENeNATh LENN ACATEIBHOCTH, 3aJaBas NapaMeTPbl M KPUTEPHUH HX
NOCTHKEHHUA, COOTHOCUTD PE3YJIbTAaThl ACATECIIBHOCTH ¢ MOCTABICHHBIMH LEIISAMH,

MCTIOJIb30BAaTh MPU OCBOCHUM 3HAHMH TMPHEMBI JIOTHUYECKOTO MBILUICHUA —
BbIJICNISITh XAPAKTEPHBIC MPU3HAKM MOHSATHH M YCTAaHABJIMBATHL MX B3aMMOCBS3b,



HCIIOJIb30BaTh COOTBCTCTBYIOIIKUEC MOHATHA IJIA 00BsCHEHUS OTACJIBHBIX (l)aI{TOB H
ABJICHUH

BBIOMpATh OCHOBAHUS W KPUTEPUH IS KJIACCH(UKAIIMH BEIIECTB U
XUMHUYECKUX PEaKIUH;

YCTAHABJIMBATH IMPUYUHHO-CJICACTBCHHBIC CBA3H MCKIOY HU3Yy4aCMbIMH
ABJICHUSMH;

CTPOUTH JIOTMUECKHE PacCYKACHUS (MHAYKTHBHBIC, [OCAYKTHBHBIC, IIO
AHAJIOTHH), BBISBIISTH 3aKOHOMEPHOCTH M TMPOTHBOPEYMS B PACCMaTPHUBACMBIX
SBJIEHUSX, (DOPMYJIMPOBATH BHIBOABI M 3AKITHOUYCHHS,

NPUMEHATH B MPOLIECCE MO3HAHMSA, UCIOIb3YEMbIE B XUMHH CHMBOJIMUECKHE
(3HAKOBBIE) MOJIEIIH, IPEOOPA30BBIBATh MOJAEIBHBIE PEICTABIECHUA — XUMUYECKUM
3HaK (CHMBOJ) DJEMEHTa, XWUMHYecKas (opMyna, ypaBHEHHE XHMHYECKOH
peakuuMu — MpU PELICHUM YUYeOHBIX MO3HABATENbHBIX W MPAKTUUECKUX 3a/ad,
NMPUMCHATD Ha3BaHHLIC MOACJIBHBIC NMPCACTABICHHUA AJIA BLIABJIICHUA XapPaKTCPHBIX
MPU3HAKOB M3YyUaeMbIX BEIIECTB H XUMHUUECKHX PEAKLIUH.

2) 0a30BbIe HCCJIEI0BATE/IBCKHE J1eiiCTBUS:

BIaJAE€Th OCHOBAMH METOJOB HAYYHOTO TMO3HAHHUA BEIIECTB M XUMHYECKHX
peaKLui,

(hopmynHpoBaTh 1AM W 3aJa4H UCCACAOBAHHUsA, HCTIOJBb30BaTh MOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYJIMPOBAHHBIC BOMPOCHl B KAueCTBE MHCTPYMEHTA
MO3HAHUSA W OCHOBBI I ()OPMHPOBAHUSA THIIOTE3Bl TIO MPOBEPKE MPABHMIIBHOCTH
BBICKA3bIBAEMBIX CYKICHMIA,

BJAJACTh HABBIKAMHM CAMOCTOSTENBHOTO TMJAHUPOBAHMS M TPOBEACHHSA
YUCHHUYCCKHX 3KCICPHMCHTOB, COBCPLHICHCTBOBATh YMCHHA Ha6JII'O,ElElTb 3a X0O0M
npolecca, CaMOCTOATENIBHO TMMPOTHO3UPOBATh €ro pe3yibTaT, (POopMYyJIHpPOBaAThH
0000IIeHHS U BBIBOABI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHHS,
COCTaBJIATH 0OOCHOBAHHBIA OTYET O MPOAEIaHHON padoTe;

npuoOpeTarb OMBIT YYEHWYECKOHW MCCIIEAOBATELCKOW M MPOEKTHOU
ACATCIBbHOCTH, MPOABJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIbBHOMY
MOUCKY MCTOHOB PCLICHHA MNPAKTHYCCKUX 3aday, MNMPHMCHCHHK Pa3/IMYHBIX
METOJOB MMO3HAHHUS.

3) padora ¢ uHpopmauueii:

OPUEHTHUPOBATHCS B  PA3TUYHBIX HCTOYHMKAX HWHpopMmanmu (Hay4HO-
NOMyJisIpHAst JIMTEpaTypa XUMHMYECKOrO COACPIKAHMs, CIPABOUYHBIE MOCOOUs,
pecypcbl MHTepHETa), aHanM3upoBaTh WH(OPMALMIO PA3THYHBIX BHIOB U (hopm
NpeACTaBICHNUA, KPUTHYECKH OIICHMBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUYHBOCTD;



hopMynUpOBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOJABI MPU MOHCKE H
orbope wH(poOpMarMK, HEOOXOAMMOW JUIS BBINIOJHEHWS Y4YeOHBIX 3ajad
OIpeAeIEHHOrO THIIA,

npuoOpeTaTh OMBIT HCHONB30BaHUSA HH(POPMAIHOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH M PA3IHYHBIX TTOUCKOBBIX CHCTEM,

CaMOCTOATEJIbHO  BBIOMpPATh  ONTUMAIBHYI  (opMy  NpeicTaBICHHS
uHpopmauu (cxembl, rpaduku, J1AarpamMmbl, TAOJIHLIBI, PUCYHKH U JPYTHE),

HCIOJIb30BaTh HAyYHBIH S3BIK B KayeCcTBE CcpeACTBA MpH padore ¢
XAMHUYECKOH wWHdOpMaei: TPUMEHATh MeKNpeaAMeTHble ((u3ndeckne w
MaTEMaTHYECKUE ) 3HAKH U CUMBOJIBI, (hOPMYJIbl, a0OpeBHATYPbI, HOMEHKJIATYPY:

HCIOJIb30BaTh W NMPeoOpa3oOBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA
HaTJISTHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH J€HCTBHSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOI TeMBbl B XOJi€ AHAJIora W/Wid
JUCKYCCHHM,  BbICKa3biBaTh  HJeH, (OPMYJIHPOBATh CBOM  MPEIOKEHUsA
OTHOCHTEJIbHO BBITTOJTHEHUS TIPEIOKEHHON 3a/1auu;

BBICTYTIATh C MPE3CHTAIMEH pEe3yIhbTaTOB IMO3HABATEIBHONW JEATEIBHOCTH,
MONYUYCHHBIX CaMOCTOATCIIbBHO HIITK COBMECTHO CO CBEPCTHHKAMH ITPH BLINMOJIHCHHUH
XMUMHYECKOTO IKCIIEPUMEHTA, MPaKTUYECKOW paboThl MO MCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peanu3aliid yueOHOro nmpoekra U (popMyJIHMpOBaTH BHIBOIBI
Mo Pe3yJibTaraM MPOBEAEHHBIX HCCICAOBAHUN MYyTEM COTJIACOBAHMUS TO3MLIMHA B
X0J1e 00CYKACHHS U OOMEHA MHEHHSMM.

OBnaseHne YHHBEPCAJILHBIMH PEry IS THBHBIMH J€HCTBHSIMH:

CaMOCTOATEFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO TO3HABATEIHHYIO
NeATENbHOCTh, Ompeaenaa e€ Lead W 3aJadyd, KOHTPOJWpOBaTh M 1O Mepe
HEOOXOIMMOCTH KOPPEKTUPOBAaTh TMpEAjaracMblii  alropuT™M JICHCTBUM MpH
BBITIOJIHEHHHW YUe€OHBIX W MCCJICAOBATENbCKUX 3a/1a4, BbIOMparh Haubonee
3pdeKTHBHBIH Croco0 HMX peIIeHHs C y4ETOM IOJYyYEHHS HOBBIX 3HAHHH O
BEIECTBAX M XUMHUYECKUX PEAKIIUAX

OCYIIECTBJIATH CAMOKOHTPOJIb CBOEH NMEeATeTbHOCTH HAa OCHOBE caMOaHaJIHM3a
¥ CAaMOOIICHKH.

INPEIMETHBIE PE3YJ/IbTATbBI
10 KJTACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUA Kypca «OpraHuueckas XUMHA»
OTpa’karoT:

c(hopMUpPOBAHHOCTh  NPEACTABIIGHHMH O XUMHUYECKOH  COCTaBJIAIOIICH
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUpPA, POJIA XUMHUH B T[IO3HAHUM SABJICHUU



npupoasl, B (OPMHUPOBAHWH  MBILUICHHUS M KYJBTYPbl  JIHUHOCTH, €&
(pyHKIIHOHANTBEHOH T'PAMOTHOCTH, HEOOXOAUMOH /IS PEIICHUSA MPAKTHUYSCKHUX 3a1a4
¥ HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIAHOM
cpene;

BJIAJICHHE  CUCTEMOM  XMMHYECKMX  3HAHWH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraKIINE TOHATHA (XMMHUYECKHH 3JIEMEHT, arToM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, XUMHUUECKas
CB3b, CTPYKTYypHas opmyna (pa3BEpHyTas W COKpaIIEHHAs), MOJIb, MOJIApHAs
Macca, MOJIApHbIA 00BEM, YIJIEPONHBIH CKeleT, (YHKIMOHAIbHASA TpYyIIIa,
paauKal, W30MEPHs, H30MEPbI, TOMOJIOTHYCCKHH P, TOMOJIOTH, YIJIEBOIOPOIbI,
KHCJIOPOJ M a30TCOJAEPHKAIUME COCAHMHEHUsA, MOHOMEpP, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJIAPHBIE COCAMHEHHS); TEOPUH W 3aKOHBI (TCOPHSA CTPOCHHS
opranuueckux Bemects A. M. BytiepoBa, 3aKOH COXpaHEHHSA MacChl BEIICCTB);
3aKOHOMEPHOCTH, CHMMBOJIMYECKHH $3bIK XMMHH, MHUPOBO33PEHUECKHE 3HAHWS,
Jealre B OCHOBEC MNMOHUMaHWMA TPUYHUHHOCTH W CHCTCMHOCTH XWUMHUYCCKHX
ABJICHUH, (aKTOJOTHMUECKHE CBEACHUSA O CBOMCTBAX, COCTaBe, MOJIYUYCHHH H
0e30macHOM HCTOJb30BaHUM BAKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON AEATEIBHOCTH YEIIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHMH BBISABIIATH XapaKTePHbIC MPH3HAKH TOHATHH,
yCTaHAB/IMBATh WX B3aWMOCBSI3b, MCIOJb30BAaTh COOTBETCTBYIOIIUE MOHATHS MPH
OMMUCAHUM COCTABA, CTPOCHHS W MPEBPALLICHHI OPraHUuYECKUX COCAMHEHUI;

c()OPMHUPOBAHHOCTh YMEHHMH HCMOIb30BAaTh XUMHUECKYK) CHMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJIIDHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKPaLIEHHOM)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHHH XHMHYECKHX PCaKITHH,
M3TOTAaBIUBATh MOJEIHA MOJIEKYJl OPraHMYECKUX BEIUECTB Ui WIUTIOCTPAMU MX
XUMHYECKOT0 W MPOCTPAHCTBEHHOTO CTPOCHHMS;

c(hOPMHPOBAHHOCTh YMEHHW YCTAHABIMBATH MPHUHAICKHOCTh W3YYEHHBIX
OpPraHMuYeCKHUX BEIIEeCTB II0 HX COCTAaBY M CTPOCHHID K ONpPEeACIIEHHOMY
KJlaccy/Tpynne COSAMHEHUH (YIJI€BOJOPOIbI, KHUCIOPOA W a30TCOACpIKalllHe
COEIMHEHUS, BBICOKOMOJICKYJISADHBIE COCAWHEHHWA), daBaTh MM Ha3BaHHUA IO
cucrematniyecko HoMmeHknarype (IUPAC), a taxke mpHMBOAWTH TPUBHAIBHBIE
Ha3BaHMUs OTIEIbHBIX OPraHMYECKUX BEIIECTB (PTHUJICH, MPOIMMIICH, aleTHIICH,
3TUJIEHTJIUKOJIb, TIULUEPHH, (eHOoM, (opMaliblIeru, aueTaabJerui, MypaBbHHas
KHMCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KMCJIOTA, CTEAPUHOBAsA KHUCIIOTa, TJTIOK03a,
(bpykTo3a, Kpaxman, HEeJUTI0JI03a, TIUIHH);

c(hOPMHPOBAHHOCTh YMEHHS ONPEICNIATh BUIOB XHUMHYECKOH CBI3H B
OPraHMYECKUX COCAMHCHUAX (OTMHAPHBIE U KPATHEIC);



c(hopMHUPOBAHHOCTh YMEHHUS TPUMEHATh TOJIOKEHUS TEOPHH CTPOCHUS
opraHuueckux pemiects A. M. bytiepoBa ajist 00bsACHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOSHHUS, 3aKOH COXPAHEHHUSA MAaCChl BEIIECTB,

c(hOPMHPOBAHHOCTh ~ YMEHHH  XapaKTEpPH30BaTh  COCTaB, CTPOCHHE,
(pu3nuecKkne W XHMHUYECKHE CBOMCTBA THIHYHBIX TIPEJCTABHTEICH Pa3JIMUHbBIX
KJIACCOB OPTraHMUYECKWX BEIIECTB (METaH, 3TaH, STHJICH, NMPOIMHJICH, AlCTHIIEH,
OyraaueHn-1,3, merundOyraamuen-1,3, OeH307, MeTaHOJ, 3TAHOJ, 3THUJIEHIJHUKOJb,
rimiepuH, (GEHOJI, aleTalbIerH, MypaBbHHAS W YKCYCHAs KHCJIOTBI, TJIFOKO3a,
KpaxMall, IeJUTI0JI03a, aMUHOYKCYCHAsA KHUCJIOTa), HILTIOCTPHPOBATh T€HETUUECKYIO
CBSI3b MEXK/JY HHMMHM YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHWUECKHX PEAKIMH C
MCTIOJIB30BAHUEM CTPYKTYPHBIX (hOpMyT;

c(hOPMHPOBAHHOCTh YMEHHS XapaKTEPH30BATh HCTOUHHUKH YTJIEBOJIOPOIHOTO
coipbsi  (He()Th, NPHPOAHBIN Tra3, yrojib), crnocodObl uX nepepadoTKu W
NPaKTHYECKOE NPUMEHEHHE NPOJIYKTOB NepPepadoTKH;

c(hopMHUPOBAHHOCTh YMEHMH TMPOBOJUTH BBIYUCICHUS 110 XUMHYECKHM
ypaBHEHHAM (Macchl, 00b&éMa, KOJWYECTBA MCXOJHOTO BEIIECTBA WIIM IPOAYKTa
peaKku 1O W3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB WM MPOAYKTOB PEAKIIUH ),

c(hopMHPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOI 3HaHMI 00 OCHOBHBIX
METOMaX HAy4YyHOTO MO3HAHHS, UCTIOJIB3YEMBIX B XMMHH MPH U3YUCHHWH BEIICCTB
XUMHUYECKHX SBJICHUH (HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHKE ),
UCIOJIb30BAaTh CUCTEMHBIC XWMHUYECKME 3HAHWA JUISl TPUHITHS PELIEHUN B
KOHKPETHBIX JKH3HEHHBIX CHTYalMsX, CBS3aHHBIX C BEIIECTBAMH MW HX
IPUMEHEHHUEM

c(hOpMHPOBAHHOCTh YMEHMM COOMIOIATH ITpaBUja MOJIb30BAHUS XHMHUUYCCKOM
nocy0i W jadopaTopHbIM 000PY/JIOBAaHMEM, a TaKKe MNpaBuja oOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBMHM C MHCTPYKIIHMSIMHM TIO BBIMOJIHCHHIO J1Ta0OPaTOpPHBIX
XHMHYECKUX OIBITOB;

c(hopMHUpPOBAHHOCTh YMEHUH IUIAHUPOBATh W BBIMOJHATh XUMHUUYECKUH
SKCTIEPUMEHT (TTPEBpaIEHUs OPraHUIECKUX BEIIECTB NMPHU HarpeBaHUH, MOJIyUEHHE
THJICHA M M3Y4YCHHE €ro CBOMCTB, Ka4eCTBEHHBIC PEAKIMH OPraHHYSCKUX
BEICCTB, JcHATypalds OCJKOB MPH HAarpeBaHWM, IBETHHIC PEaKIMM OEIKOB) B
COOTBETCTBHMM C MPaBWJIAMH TEXHUKH O€30MacHOCTH NP OOpallleHHH C
BelllecTBaMHU M J1abopaTopHbIM  00OpYI0BAaHMEM, TMPEACTABJIATH PEe3yJIbTaThl
XUMHUYECKOT0 3KCIEepUMeHTa B (opMe 3almcH ypaBHEHHWH COOTBETCTBYIOIIHX
peakiiit 1 popMyITHPOBATH BBIBOABI HAa OCHOBE 3THX PE3YJIHTATOB,

c()OPMHUPOBAHHOCTh YMEHHI KPHUTHUECKH aHAJIM3UPOBATh XHMHUYECKYIO
WH(pOPMAHIO, TOJIYYAaEMYK) W3 Pa3HBIX HCTOYHHKOB (CpeIcTBa MacCOBOM
uHpopmanuu, MaTEpHET M IPYyTruX);



c(hOpMHPOBAHHOCT, ~ YMEHHMH  coOmoJaTh  MpaBUia  AKOJIOTMUECKH
11eJ1eCO00pPa3HOT0 TMOBEACHHA B OBITY W TPYIOBOM MAEATEIBHOCTH B LEAX
COXPaHEHHUA CBOETO 3J0POBbA M OKPY)KalOLIeH NPUPOAHON Cpeabl, OCO3HABATH
OMACHOCTh BO3JACHUCTBHS HA JKABBIE OPraHU3Mbl ONPEACIEHHBIX OPTraHHYECKHX
BeliecTB, moHuMasi cmbicn nokasarens [[JIK, nmosicHare Ha mpumepax crnocoOsl
YMEHBIUECHUSI M NPEAOTBPALUEHUS HMX BPEAHOr0 BO3ACHCTBUS HA OPraHu3Mm
4eJI0BEKA,

U1l 00y4YaroIIUXCs ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS. YMEHHE
NPUMEHATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHHWSA BEIECTB U
XUMHUYECKUX ABJICHUM,

JUIA  ClIeNBbIX M CIAa0OBMAAIMX OOYHAKOUIMXCA: YMEHHE HCNOJIb30BaTh
penbeHO-TOUEUHYIO cHCcTeMy oOo3HaueHui JI. Bpakins s 3anvcu XHMHUECKHX

hopmyin.
11 KJIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHSA Kypca «OOmas W HeopraHM4ecKas
XUMHUSA» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh  TPEACTABJICHHH: O XHUMHUECKOH  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KApTHUHB MHpa, POJIM XHUMHHU B T[O3HAHUU SBJICHUM
npupojibl, B  (OPMHUPOBAHWM MBINUICHUS W KYJIBTYPbl  JIMYHOCTH, €&
(pyHKIMOHATBHOM IrPAaMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHHS MPAKTHYECKUX 3a1au
M SKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO W MPHUPOIHOM
cpene;

BJIaJIECHHE  CHUCTEMOH  XHMHUUYECKHX  3HAHWUH, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAraloIMe MOHATHS (XMMHYECKHH AJIEMEHT, aroM, M30TOm, S-, p-, d-
ANEKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH OO0OBEM,
BAJICHTHOCTb, SJICKTPOOTPULATEILHOCTh, CTENEHb OKWUCIICHUS, XUMHYECKAsl CBSI3b
(KOBajIeHTHAs, HOHHASA, METAJNTMYECKAsA, BOJIOPO/IHAs), KPUCTAITHYECKAs PEIIETKA,
TAMBl  XUMHUUYECKHX  pEaKUHi, pacTBOP, JJIEKTPOJUTHI, HEIJIEKTPOJHUTHI,
JJEKTPOIUTHYECKAS JUCCOIHAIAS, OKHCIHTE/Ib, BOCCTaHOBHTEIb, CKOPOCTh
XMUMHYECKON peakiMM, XMMHYECKOS PaBHOBECHE), TEOPHUM M 3aKOHBI (TEopus
AMEKTPOJIMTHYECKON AuccolManmy, nepuoauueckui 3axkod J[. Y. Mennaeneesa,
3aKOH COXPAHECHUA MACChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS YHEPTHH
NpH XWUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKHM S3bIK XUMHH,
MHPOBO33PEHUYECKHAE 3HAHWSA, JIC)KAIIUE B OCHOBE MOHUMAHWUA TMPUYAHHOCTH H
CHCTEMHOCTH XHMHYECKHX SBJICHHH, (DAKTOJIOTMYECKHE CBEACHHA O CBOMCTBAX,
COCTaBe, MOJYUYCHHUM M 0€30MacHOM HMCIOJIb30BAaHUH BAXKHEHIIIMX HEOPraHMUYECKHUX
BEIIIECTB B OBITY M MPAKTHYCCKON JIEATEIIBHOCTH UEJTIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHH BBIABIATh XapaKTEPHbIE MPHU3HAKH TMOHATHH,
YCTAHABJIMBATh HMX B3aUMOCBA3b, MCIHOJIb30BAaTh COOTBETCTBYIOIIHE TOHATHA TPH
ONHMCAHWUH HEOPraHMYECKUX BEIIECTB H UX MPEBPALLICHU A,

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIB30BaTh XUMHUYECKYIO CHMBOIIHKY 1A
cocrapyicHus:  (PopMysn  BEIIECTB M yPABHEHHH  XMMHYECKHX  PEAKIWH,
cuctemarnueckyro HomeHKIaTypy (IUPAC) u TpuBHaibHBIE Ha3BaHUS OTJIEJIBHBIX
HEOPraHMYECKUX BEIECTB (yrapHblid ra3, YIJIEKHCIbIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS COJIA, TUPHUT U JPYTHE);

c(hOPMUPOBAHHOCTh YMEHHUW ONPEAENISITh BAJICHTHOCTh M CTETICHb OKHCIIEHUS
XUMHYECKUX AJIEMEHTOB B COCIAMHEHUAX PA3JIMYHOTO COCTaBa, BHJ XUMUUYECKOH
CBA3U (KOBAJE€HTHAsA, HOHHAA, METa/UTMUECKasd, BOJOPOAHASA) B COCIUHECHHUAX, THUII
KPUCTA/UTMUECKON PEMmIETKH KOHKPETHOTO BEIISCTBa (ATOMHAsA, MOJCKYJIApHasd,
WOHHAsA, METATMUECcKas), XapakTep cpeabl B BOJHBIX pACTBOPAX HEOPraHMYECKHX
COCAUHEHUM,

cthopMHUpOBAHHOCTH YMEHHUH YCTaHaBIIMBATh MPHHAIJIC)KHOCTD
HEOPraHMYECKUX BEIECTB MO HMX COCTAaBY K OIpeIeaéHHOMY KJIacCy/TpyMie
COEMHEHHI (TIPOCTHIEC BEIIECTBA — METAILJIBI U HEMETAJUIbl, OKCH/bI, OCHOBAHHUS,
KHMCJIOTHI, aM(OTEepHbIE THAPOKCHIBI, COJTH);

c(hOPMHPOBAHHOCTH YMEHMI PacKpbIBaTh CMBIC MEPUOAMYECKOro 3aKkoHa /.
H. Menaeneera 1 IEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOLLYIO, OOBICHUTEIIBHYIO
¥ MPOTHOCTHUYECKYIO (PYHKIINM,

c(hOPMHPOBAHHOCTh YMEHHH XapakTePH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMMUeCKMX »siemMeHToB |—4 nepuonoB Ilepuoauueckoi cucTeMbl
xuMuueckux snementoB J|. M. MennaeneeBa, MCIONB3ysA MOHATHA «S-, p-, d-
3JICKTPOHHbBIC opouTanmy, «IHEPreTHUYCCKUE YPOBHMY, O0OBACHATD
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHMUYECKHMX AJIEMEHTOB M UX COCJAWUHEHUH
1o nepuojam u rpynmnam llepuonuueckoi CUCTEMbI XUMUUYECKUX A1emMeHToB [, WM.
Menpeneena;

c()OPMUPOBAHHOCTh ~YMEHHH  XapaKTepPW30BaTh (OMHCHIBATH)  OOMIME
XUMHUUYECKHE CBOMCTBA HEOPraHMUECKHUX  BEILUECTB  PA3IMUHBIX  KJIACCOB,
MOATBEPIKIATh CYIIECTBOBAHWE T'€HETHUECKOW CBA3M MEXKAY HEOPraHHYECKHMH
BEIIECTBAMHU C MOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKHX PEAKIUH,

c(hOpMHUPOBAHHOCTh YMEHHS KIACCH(MHMIIMPOBATh XUMHUYECKHE PEAKIHH IO
Pa3IMYHBIM MPHU3HAKAM (YUCITY M COCTaBY PEarupyrolldX BEIHIECTB, TEMJIOBOMY
3pdeKTy peakuu, U3MEHEHHIO CTENEeHEH OKHMCIIEHHS 3JIEMEHTOB, 0OPaTUMOCTH
PEaKLMH, YUaCTHIO KaTaIM3aTopa);

c(hopMUPOBAHHOCTh YMEHHH COCTaBJISTh YpPaBHEHUS PEaKIUH pa3IMUHbIX
TUIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUA PEAKLIM HOHHOTO 0OMEHA, YUUTHIBAA
YCJIOBHS, TTPH KOTOPBIX 3TH PEAKIMK UAYT 10 KOHIIA,



c()OPMUPOBAHHOCTh YMEHHH TNPOBOJWTH PEAKLMH, [OATBEPIKAAIOIINE
KAueCTBEHHBIH COCTaB pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, pPaclo3HABaTh
OTIBITHBIM TYTEM HOHBI, IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHWUYECKHX
BEIIECTB;

c(hOPMHPOBAHHOCTh ~ YMEHHH  PACKpPbIBATh  CYIIHOCTb  OKHCJIHTEJIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLMH MMOCPEACTBOM COCTABJICHHS ICKTPOHHOro OajiaHca
ITUX PEAKLIUH,

c(hOpPMHPOBAHHOCTh YMEHUH OOBACHATH 3aBUCHMOCTh CKOPOCTH XUMHUUYECKOM
PEaKIMy OT Pa3THUHBIX (DAKTOPOB; XapaKTep CMEIICHHS XHMHUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeITHero Bo3aelcteus (npunimm Jle [Tlarense);

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTEPH30BaTh XHMHYECKHE TMPOIECCHI,
JeKAITIe B OCHOBE MPOMBIIIICHHOTO MOJYYEeHHA CEpHOM KHCIIOTHI, aMMHaka, a
Takke C(HOPMHUPOBAHHOCTH MPEACTaBICHUH 00 OOMMX Hay4YHBIX TPUHIMNAX H
IKOJIOTHUYECKUX MPoOdIeMax XUMHYECKOr0 MPOU3BOJICTBA,

c(hopMHUPOBAHHOCTh YMEHUM MPOBOAWUTH BBIUMCIIEHHS C MCIOJb30BAaHHEM
MOHATHSA «MaccoBas JOJIA BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOINEHHH Ta30B
IPU XUMHYECKHX PEaKIUAX, MacChl BEIIeCTBa WM 00BhEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce HIIH 00BEMY OIHOTO M3 YYACTBYIOIIMX B PEaKIHH
BEIICCTB, TEIIOBOro »(pdexra peakumu Ha OCHOBE 3aKOHOB COXPAHEHHMA MAacChI
BELIECTB, MPEBPALIEHHUS U COXPAHEHHS YHEPIUK;

c(hOPMUPOBAHHOCTh YMEHHI COOIONATH MPABHJIA MOJIb30BAHKMS XUMHYECKON
Nocy10i W J1abopaTopHBIM 000PYJIOBAaHWEM, a TaKKE TMpaBuia OOpalleHHs ¢
BELICCTBAMM B COOTBETCTBUM C WHCTPYKLHMSMH 10 BBINOJHEHHIO JIA0OPATOPHBIX
XUMHYECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHWH TMJAHUPOBATH W  BBIMOJHATH XMMHYECKUN
HKCTICPUMEHT (Pa3/IoXKeHUE TMEPOKCHIA BOAOPOJA B MPUCYTCTBHM KaTalM3aTopa,
OTIPEJICTICHUE CPE/bl  PAcTBOPOB  BEUIECTB C MOMOIIBID  YHHUBEPCAIBHOTO
WHIUKATOpPa, BIHAHHE Pa3IUIHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH PEeakIlnu,
peaKkIiii MOHHOTO OOMEHA, KauyeCTBEHHbIE peaklud Ha cynbdar-, kapOoHAT- H
XJIOPUI-aHHOHBI, HA KaTHOH aMMOHHS, PEIIeHHE SKCTEPUMEHTAIBHBIX 3a/1a4 TI0
temam «Metamsy ¥ «HemeTannb») B COOTBETCTBMM C TPaBHJIAMH TEXHHKH
0e30MacHOCTH NpH 00paIlCHUH ¢ BEILECTBAMH H J1a00paTOPHBIM 000pYA0BaHHEM,
NpeaAcCTaBJIATE PE3YJIbTaTbl XHMHYCCKOIo JSKCIICPHMCHTa B (bopme 3alluCH
YpaBHEHHH COOTBETCTBYIOIMMX PEAKIMH W (OPMYIHPOBATH BBIBOJABI Ha OCHOBE
ITUX PE3YJbTATOB,

c()OPMHUPOBAHHOCTh YMEHHH KPHUTHUECKH AHAJIM3HPOBATh XHMHYECKYHO
WH(POPMALIMIO, TIOJYyYaeMYK) M3 pa3HbIX MCTOYHHUKOB (CpelcTBAa MacCOBOM
KOMMYHUKaAIKMK, MHTEpHET U ApyTrux);



c(hOpMHPOBAHHOCT, ~ YMEHHMH  coOmoAaTh  MpaBWia  AKOJIOTMUECKH
1eJ1eco00pa3HOro MOBeAEeHUA B OBITY W TPYJOBOH MNEATENTBHOCTH B LEIAX
COXPAHEHUSI CBOETrO 3JI0POBbS U OKPYNKAKWIEH NPUPOAHON Cpejibl, OCO3HABATH
OTMACHOCTh BO3JICHCTBHS HA KUBBIE OPraHU3MBbl OMPEAETEHHBIX BEILIECTB, MOHUMAs
cmbicn mokazatensa [I/IK, mosAcHATP Ha mnpuMepax CHocoObl YMEHBIICHUA H
NPEAOTBPAILCHUA UX BPEAHOTO BO3ACHCTBUA HA OPTaHU3M UETIOBEKA;

JU1s 0Oy4YaroIMXCsl ¢ OrPaHWYCHHBIMH BO3MOYKHOCTSMH 37I0POBbSI. YMECHHE
NPUMEHSTh 3HAHMS 00 OCHOBHBIX JOCTYIMHBIX METOAAX MO3HAHUSA BELIECTB H
XUMHYECKUX SABJICHHI,

JUIA  ClIeNbIX M cHalOBHIAIMX  OOYHAKOLIMXCA: YMEHHE HCIOJIb30BaTh
penbedHo-ToueuHYO cucTemMy oOo3HaueHui JI. Bpaiins s 3anucu XUMHUUYECKUX

hopmyn.



TEMATHYECKOE IVNTAHUPOBAHUE

10 KJIACC
KoaunuectBo
HaumeHnoBaHHe pa3aesioB H TEM
Ne i/ P
nporpammabl Bceero

Pa3pen 1. Teopernyeckue 0CHOBBI OPraHH4YeCKOH XHMHUH

IIpenmer oprannveckoil xumun. Teopus
1.1 CTPOEHUsl OPraHUYECKHUX COSUHEHHH A, 3
M. byrneposa

Hroro no pazneny 3

Pa3nen 2. Yriesogopoasi

2.1 IIpenenbHble yrneBonOpoabl — anKaHbl 2
29 HenpenenbHble yrieBOIOPOIBI: aJTKEHBDI, 5
aJIKaTUEHBI, aJTKUHbBI
23 ApomaTuyeckue yrieBoa0pO bl 2
24 [IpupozaHble HCTOYHHUKH YIJIEBOAOPOIOB U 3
ux nepepadorka
Hroro no pazneny 13

Pa3znen 3. Kucnopoacoaep:kamue opraHuiecKHe coeIHHEHHS
3.1 Criuptel. @eHon 3

Anbaernabl. KapOOHOBBIE KHCIOTHI

32
CrnoxHbie 3Qupbl

33 YrieBonsl 3



qJacoB

KonTpoJbubie
padoTbl

IIpakTHYecKHe
padoThl

DIeKTPOHHbIE
(uudposbie)
o0pa3zoBaTe/ibHbIE

pecypcest



Hroro no pazneny

Pa3znen 4. AzoTcoaepkamue opraHuuecKHe CoeHHEHHS

4.1 AMHUHBI. AMHHOKHCJIOTEL benkn
Hroro no pasneny

Pa3nen S. BoicokoMoieKyIsipHbIE COeAHHEHHS

5.1 ITnactmaccel. Kayuyku. Bonokna

Hroro no pasneny

OBHIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME



34



11 KJIACC

HaumeHoBaHue pa3aesioB U TeM
Ne o/

NpPOrpamMmel

Paszpnen 1. TeopeTnueckne 0CHOBbI XHMHH
Ctpoenue atomoB. [leproauyeckuii 3aKk0H
1.1 u Ilepuoguueckas cucreMa XUMHUYECKHX
snemenToB J[. 1. MenneneeBa
Crpoenue BeecTsa. MHorooOpasue
BELIECTB

1.2

1.3 XHUMHYECKHE peaKuu
Hroro no pasgeny

Pa3znen 2. Heopranuueckasi XuMusi
2.1 Mertannel
22 Hemerannel

23 CBsi3b HEOPraHHYECKHX H OPraHHYECKUX
' BEIIECTB

Hroro no pasmeny

Paszaen 3. XUuMHUA M JKH3HDL

3.1 XHUMUSA ¥ KHU3Hb

Hroro no pasmeny

OBIIEE KOJIMYECTBO YACOB IIO ITPOI' PAMME

KoauuecTBo yacos

Kontpouabubie
Bceero P
padoTsbl

13

17

34 2

IpakTnyeckue

padoTbl

DNeKTPOHHBIE
(uudposbie)
o0pa3zoBaTeibHbIE

pecypcsl






IHHOYPOYHOE IIVTAHUPOBAHHE

10 KVIACC
KosmuecrBo yacos JJIeKTPOHHbIE
Ne Mara ungposble
Tema ypoka Kontpoabnpie IlpakTHueckue
n/n Bcero u3ydeHusi oGpazoBaTejbHbIE

padoThI padoThI pecypesi

IIpenmer opraHnveckoi XUMHH, €€
BO3HUKHOBCHHE, PAa3BUTHE U 3HAYCHHE
Teopust cTpOEHUS OPraHUYECKUX

coennHeHud A. M. bytneposga, eé 1
OCHOBHBIE TTOJIOKEHHS

IIpencrasnenue o knaccuduranuu
opranuyeckux semects. Homenknatypa
(cucremaTuveckas) 1 TPHBHATIbHBIE
Ha3BaHHMsA OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHUE,
FOMOJIOTHYECKHUI Psif

MeTtaH u 3TaH — TNpocTeiine
NpeACTaBUTENH aIKaHOB

AJNKEHBI: COCTaB U CTPOEHHE, CBOICTBA 1

DTUIIEH U MPOINMIIEH — MPOCTeilne
NpeCTaBUTENH alKeHOB

IIpakTuyeckas pabota Ne 1. «ITonyuenue
STHUJIEHA U W3YYE€HHE €r0 CBOHCTBY
Anxanuensl. byranuen-1,3 u

metunOyraauen-1,3. [Tonydyenue 1
CHUHTETHYECKOI0 Kay4yKa M Pe3HHBI



11

12

13

14

15

17

18

19

20

21

22

ANKUHBIL COCTaB U 0COOEHHOCTH CTPOEHHS,
TOMOJIOTHYECKHH psil. AlleTHIeH —
NpOCTEHLINI MPEICTaBUTENb aJIKMHOB
Brruncnenns no ypaBHeHHIO XUMHYIECKOH
peakiuH

Apenbl: GeH30 1 TosyoJ. TOKCHYHOCTD
apeHoB

I'enerndeckas CBsI3b yriIeBOOPOIOB,
NPUHAIIEKAIINX K PA3THYHBIM Kllaccam
[IpupoaHble HCTOYHUKH YITIEBOIOPOIOB:
NPUPOIHbIH ra3 U NMONYTHbIE HePTIHbIE
rasbl, He()Tb M MPOAYKTHI €€ repepadoTKu
IIpupoaHbie HCTOYHUKH YIIIEBOAOPOIOB!
HPUPOIHBII a3 U MOMYTHBIE He(TSIHbIE
rasel, He()Tb ¥ NPOAYKTHI e€ nepepaboTku
KonTtponbHas pabota no pasaeny
«Yrnesoaopoasm

[IpenenbHble OJHOATOMHbIE CITUPTHI:
MeTaHOJ 1 STanos. BonoponHas cesi3b
MHOroaToOMHbI€ CIIUPTHL. 3TUJIEHTIUKOIb U
TJIHLEPUH

deHON: cTpOEHHE MONEKYIBI, (PH3HYECKHE
1 XMMUYeCKHe CBOHCTBA, MPUMEHEHHE
Anbaeruznst; GopMabaerua u
ateranpaeran. Aueron

OnHOOCHOBHBIE NpefieNbHBbIE KapOOHOBBIE
KHUCJIOTBI. MypaBbHHAasA U YKCYCHas

ITpakruueckas padora Ne 2. «CaoiicTsa
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25

26

27

28

29

30

31

33

34

pacTBopa YKCYCHOM KUCIIOTBD)

CTeap[/IHOBaH H OJICHHOBAasA KHCJIOTHI, KaK
npeacCTaBUTEIH BBICHINX Kap6OHOBb[X
KHUCJIOT

Mpbi1a KaK COJIM BBICHIHX KapOOHOBBIX
KHMCJIOT, X MOKOLIEE NENHCTBUE
CrnoxHble 5UpbI KaK IPOU3BOIHbBIE
KapOOHOBBIX KHUCIOT. [ HAPOIIN3 CIIOKHBIX
apupoB

XKupbl: ruaposH3, MPUMEHEHHE,
Ouonoruyeckast posib ;KUpOB
YrneBoabl; COCTaB, KiacCH(PUKaLUs,
Baxkueiilune npeacTaBUTeNn: riOKO3a,
bpykTO3a, caxaposa

Kpaxman u nennono3a Kak npupoaHbIe
MOJIUMEPBI

KoHTponarHast paboTa no pazneny
«Kucnoponconepskamiie OpraHu4ecKie
COeUHEHUSD)

AMMHBI, METUJIAMHUH M aHWJIHH
AMHHOKHCIIOTHI Kak aM(pOTepHbIE
OpraHiYecKHue COeIUHeHUS, UX
buonornyeckoe 3HaueHue. [lenruant
benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHbIE COeIMHEHUs]
OCHOBHbBIE NMOHSATHSA XUMHH

BBICOKOMOJICKYJIAPHBIX COeI[I/IHeHHﬁ

OCHOBHBIE METOObI CHHTEC3a






BBICOKOMOJICKYJIAPHBIX CO@I[I/IHGHHE[.

ITInacTmaccnl, Kay4ykH, BOJOKHA

OBHIEE KOJIMYECTBO YACOB I10
[TPOI' PAMME
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(8]

11 KJIACC

Ne

n/n

Tema ypoka

XHUMHYECKUI AIeMeHT. ATOM. DJIEKTPOHHAS
KOH(HUTypalus aTOMOB

[lepuoanyeckuii 3akoH u [leprnoanyeckas
cHUcTeMa XMMHYECKHX aneMeHToB [, M.
Menneneesa, UX CBSI3b C COBPEMEHHOM
TEOpHel CTPOEHUs! aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHYECKUX DJIEMEHTOB U UX COeAUHEHUI M0
rpynmnam u nepuojam. 3HaueHue
NepHOAMYECKOro 3aKOHAa M CHCTEMBI
xumudeckux sneMmeHToB /[ M. Menneneera B
pa3sBUTHH HAYKH

CtpoeHue BellecTBa. XMMHYECKas CBA3b, €€
BU/bI; MEXaHU3Mbl 00pa30BaHHs
KOBAJIEHTHOH cBA3H. BonopoaHas CcBsizb
BaneHTHOCTB. DNeKTPOOTPULIATEIBHOCTD.
Crenenn oxkucnenus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUSA

[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.
HcTHHHBIE M KOJUIOUIHBIE PACTBOPBL
MaccoBas 10715 BEIIeCTBa B PaCTBOPe

Koan4yecTBO 4acos

Bcero

KourpoabHble
padoThI

IIpakTHyeckune
padoThbl

JlarTa
H3Y4YEeHHS

DNeKTPOHHBIE
unppoBbIE
o0pa3zoBaTeibHBbIE

pecypcsbl



10

11

12

13

Knaccuduxauus nu HomeHknatypa
HEOpPraHM4eCKHUX cCoeIMHEeHHH. I eHeTHueckas
CBSI3b HEOPraHHYECKHX BEIIECTB, Pa3jHYHbIX
KJ1aCCOB

Knaccuduxaums XuMUIECKHX PeaKLuii B
HEOPraHMYECKON U OPraHHYeCKON XUMUH.
3aKOH COXpPaHEHHUs! MacChl BELIECTB; 3aKOH
COXPaHEHHs U MPEBPALLEHHUs SHEPTHH NPH
XUMHYECKUX PeaKLMsIX

Ckopoctb peakiuu. OOpaTiMble peakLHH.
XHUMHYECKOE PaBHOBECHE

[Mpaxruueckas padora Ne 1. «Bnusinue
pa3nu4HbIX (aKTOPOB HA CKOPOCTh
XUMUYECKOH peakLum»

DnexTponuTudeckas nuccounanus. [lonsarue
0 BogopoaHoM nokazarene (pH) pacteopa.
Peakuuu monHoro oomena. ['maponus
OPTaHUYECKHUX U HEOPTaHHYECKHX BEILECTB

OKHUCTUTETEHO-BOCCTAHOBHTEJIbHBIE
peakuuu. ITousitHe 00 35eKTpOITH3Ee
PacrjiaBoOB M PaCTBOPOB COJIEN
KonTponbHas paboTa 1o pazueny
«Teopernyeckre OCHOBBI XUMHUM»
Merannel, ux nojoxenue B [lepuoauueckoi
cHCTeMe XuMHu4eckux 31emMenToB . H.
Menneneea 1 0COOEHHOCTH CTPOEHHS
atromoB. O0mne Guznyeckue cBoiicTBa
METAaJIJIOB
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CnnaBel METAIIJIOB. DJIEKTPOXUMUYECKHUH Psifl
Hanps>KeHUH METAJIOB

XuMHYecKHe CBOHCTBA BAXKHEHIITHX
METaNIoB (HATPUH, KaJdHii, KaJbL1i, MarHHii,
ATFOMUHHI ) U UX COSTUHEHHH

XHUMHUYECKHE CBOMCTBA XPOMA, MEAU U HX
COEIMHEHUH

XHUMHYeCKHE CBOMCTBA [IUHKA, XKeJie3a U UX
COeMHEeHUH

[IpakTuyeckas pabota Ne 2. "Perrenue
JKCIEPUMEHTAJIbHBIX 33724 110 TeMe
«Meranaen"

Hewmerannbl, UX NOJ0KEHHUE B
Ilepuoaudeckoii cucTeMe XMMHUYECKHX
snemenToB J|. 1. MenneneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

QDu3uyecKue CBOICTBA HEMETAIUIOB.
ANIOTPONUs HEMETAJIOB (Ha rpuMepe
KUCJIOpOoaa, cepel, Gocdopa u yriepoaa)
XuMHuecke cBOiiCTBa rajloreHoB, Cepbl U UX
COeUHEeHUI

XuMH4ecKHe CBOicTBa a3o0Ta, pochopa u ux
cOeqUHEHHI

XuMH4ecKkne CBOMCTBA yIriiepoaa, KpeMHUS U
WX COeMHEHHH

IIpyuMeHeHne BaKHEHIINX HEMETAIOB U UX

COEIMHEHHI

Q000meHne U cUCTEMATH3ALMS 3HAHUHN 10
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30
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33
34

Teme «HeMeTannery. BelUnCIeHUS 10
YPpaBHCHHAM XUMHYCCKHX peaKuHﬁ H
TECPMOXHMHYCCKHE paC‘IéTbI

IIpaktuueckas padbora Ne 3. «Pemenue
BKCHepI/lMeHTaﬂbeIX 3agaq 1o TemMe
"HemeTanabr"»

KonTponbhas padota no temam «MeTanibn
u «Hemerannem/Beepoccuiickas
npoeepouHas padbora

HeopraHquCKHe " opranuvecKkne KHMCJIOThL
HeopFaHlllleCKHe " opranu4eckuie 0CHOBaHHA

AmMdoTepHbIe HEOPraHUUECKHE H
opraHuueckue coenuHeHus. [ enernueckas
CBSA3b HEOPraHWYEeCKUX U OPraHHYeCcKUX
BEIIIECTB

Ponp xuMuH B 00ecnedeHHH 3K0NIOrHYECKOH,
SHEPTreTHYECKOH U THINEeBOH 0€30MacHOCTH,
pPa3BUTHU METULIMHBI

IIpencrasnenus 00 oOLIMX HAYYHBIX
MIPUHIKIAX TPOMBIILIEHHOTO TIOJyYeHHS
BAYKHEHULLIUX BEILLIECTB

UYenosek B MUPE BEIECTB H MaTEpHAOB

Xumus u 300POBEE YCTIOBEKA

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YUEBHBIE MATEPHUAJIbI U151 YUEHUKA

METO/JMYECKHUE MATEPHUAJIbBI 1J151 YUUTEJIA

HHUPPOBBIE ObPA3OBATEJIbHBIE PECYPCbI U PECYPCbI CETH

HMHTEPHET






