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HOSACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMUM Ha YpOBHE CpeIHETo 00IIero oopa3oBanus pazpaboTaHa Ha OCHOBE
®depnepanpHoro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii deneparum,
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS (eaepalibHOW 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO
obmero o6Opazoanust (D®OIlI COQO), npencraBieHHblx B DemepaqbHOM TOCYIapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, ¢ yuérom Konnenmuu npenogaBanusi yaeOHOTO TpeaMeTra
«Xumus» B oOpa3oBaTeNbHBIX opraHu3auusx Poccuiickoit ®enepanuu, peanru3yOnux
OCHOBHBIE 00pa3oBaTelbHBIC MPOTPAMMBI, U OCHOBHBIX MOJOXEeHUH «CTpaTeruu pa3BUTHUS
BocnuTtaHusd B Poccuiickoii @Penepanuu Ha nepuon g0 2025 roxa» (PacmopsbkeHue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3paboTKe MporpamMmbl MO XUMHH, K OIpeAeieHHI0 OO0mIei
CTpaTeruu 0O0y4eHHs, BOCHUTAHMS U Pa3BUTHUS OOyUaIOLIUXCs CPEACTBAMU y4eOHOIO MpeaMera
«Xumust» nus 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABHIIM KOHIICTITYyallbHBIE TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJNEH, COAEp)KaHHs, pe3yJIbTaTOB OOyYeHUs H
TpeOOBaHMIl K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xumudeckoe oOpa3oBaHHME, TIOJy4aeMO€ BBIMMYCKHUKAMH  0011e00pa3oBaTeIbHOM
OpraHu3alliM, SBISETCS HEOThEeMJIEMOH 4YacThl0o UX oOpa3oBaHHOCTH. OHO  CIYXHT
3aBEpIUAIOIIMM 3TAllOM pPEAIM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUYEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CUCTEeME XHMHYECKOro o00pa3oBaHUs. OTH LEHHOCTH
KacaloTcs MO3HAHMUS 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHPOBO33PEHHUS U OOILIEH KYJIbTYphI
YelioBeKa, a TakKe OHKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBBIO H
npupoaHoil cpene. Peanusyercst xumMudeckoe oOpazoBaHue 00yJarOIUXCcs Ha YPOBHE CPEIHETrO
o0rmiero oOpa3oBaHMs CPeACTBAMH YUEOHOTO IMpenMeTa «XUMHs», COJEp)KaHHe U MOCTPOCHHE
KOTOpPOTO OMNpENEeNeHbl B MpOrpaMMe IO XHUMHUU C Y4E€TOM CHeUU(PUKU HAyKd XUMHH, €€
3HAa4YeHUs B MO3HAHUU MPUPOJABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAKXKe ¢ y4ETOM OOIINX
LeJled M NPUHLUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEIHEro OOIIEro
oOpasoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK UIpaeT 0cO0YyI0 poJib B COBPEMEHHOI
[MBWJIN3AIMU, B CO3IaHMHM HOBOW 0a3bl MaTepuaibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
dbopMUpOBaHUE PAMOHATLHOTO HAYYHOTO MBIIIICHHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTABICHUS
00 OKpyXaroleM MUpe Kak 0 €MHCTBE MPHUPOJBI M YeNoBeKa, KOTOpoe (OPMUPYETCS B XUMHUH
Ha OCHOBE NMOHHMMAaHHUS BELIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3aUMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMHM HayKaMH, XHUMHs cTaja
HEOTHEMJIEMON YacThI0 MHUPOBOW KYyIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIICITHOTO Tpyaa M
KU3HU Kakaoro ujeHa oOuiectBa. CoBpeMeHHash XUMUS KaK HayKa co3MjaareibHas, Kak Hayka
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa Ha PelIeHUE MI00aNbHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHUS
YEeJIOBEYECTBA — CHIPbEBOM, DHEPreTHUECKOHM, NHINEBOH, AKOJIOTUYECKOW O€30MacHOCTH H
OXpaHbl 3J0POBBSI.

B cootBercTBHMM ¢ OONMMHU MEISIMH W MPUHIMIIAMH CPEIHETO O00IIero oOpa3oBaHUS
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb W3YUYEHUST) OPUECHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJATOTOBKY OOYYalOMIMXCs, HEOOXOIUMYIO0 UM JUIs
BBIPA0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKH3HB COIMYMA,
MPOAOKEHHS 00pa30BaHUsl B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEACTBEHHO C XUMUEH.



CocraBnsirolmiuMHu  IpeMeTa «XUMUs» SBISAIOTCA 0a3oBble Kypchbl — «Opranuueckas
XUMHUs» 1 «OO01as ¥ HeoOpraHMuuecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUS KOTOPBIX
SIBJISIIOTCS] OCHOBBI 0a30BOM HAayKH: cHUCTEMa 3HAHUN 10 HEOPTaHUYECKO XUMUH (C BKIIOYCHUEM
3HaHWN W3 O0IIeld XUMHH) U OpraHnYecKord Xumuu. PopMHUpPOBAHWE TaHHOW CHCTEMBbI 3HAHUM
OpU W3YYEHHUU NpeaMeTa 00ecreyrMBaeT BO3MOXHOCTbh PAacCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHSATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxanus KypcoB — «Opranuyeckast Xumus» 1 «OO0Imas 1 HeopraHuyecKas
XUMU» chopMHpOBaHa B MpPOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/a K M3y4EHHUIO
y4eOHOro Marepuaiga W OO0yCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHWKA Ha
OIPEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMMHMM BEILIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKON TEOPHHM CTPOECHUS OPraHUYECKHX COCIMHEHUH, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJIEKTPOHHBIX IMPEACTABICHHN O CTPOECHUHU BEIECTB.
Csenenusi 00 M3y4aeMblX B Kypce BEIIECTBax MAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOAOB JI0
CJIO)KHBIX OMOJIOTMUECKH AaKTUBHBIX COEAMHEHHH. B Kypce OpraHm4eckod XUMHHM MOJY4aroT
paszButHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO O0O0IEro oOpa3oBaHHs MEPBOHAYAIBLHEBIE
MPEJICTABICHUS O XUMUYECKON CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHHUS, 0 XUMUYECKOU PEAKIUH.

[Ton HOBBIM yrjioM 3peHusi B mpeamere «XuMHA» 0a30BOTO YPOBHSI paccMaTpUBAaeTCs
U3yYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa30BaHMs TEOPETUUECKUN MaTepuan M
(dakTosornueckue CBEACHHS O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mias 1 HeOpraHW4yecKas XUMHUA» 00YyJarolUMCs MPEIOCTaBISAETCS BO3MOKHOCTh OCO3HATH
3HaYCHWE NEPUOTUYECKOTO0 3aKOHAa C OOIIETEOPETUUYECKUX M METOJOJOIMYECKHX MO3MLUH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHME (YHKIMI 3TOro 3akoHa — OT 00oOImaromiei o
OOBSCHSIONEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BOXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IPUMEHEHUH, a TAK)KE 0 XMMHUYECKUX PEAKIUAX, UX CYLIIHOCTU U 3aKOHOMEPHOCTAX NPOTEKAaHUS
pononHsaercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu COJEpX aHUs, HWMEIOIIUMHU
KYJIbTYPOJIOTHUECKUM M TPUKIAAHONW XapakTep. OTH 3HAaHUSA CIIOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMHM HAayKaMH, PACKPBIBAIOT €€ poJib B TIO3HABATEIBHOM U
NPaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAKEHHS K IPOLECCY
TBOpPYECTBA B 0OJIACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUN XMUMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XHUMUEH,
KPUTHUUECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJHEHUs] 3HaHUM, pelleHus
MHTEJJIEKTYAJIbHBIX U 3KCIEPUMEHTAIBbHBIX HCCIIEI0BAaTENbCKUX 3a1ad. B 1eiaoM coxepikanue
y4eOHOTO0 npeamera «XUMHs» JaHHOTO YPOBHS M3yYEHHsI OPHEHTUPOBAHO HAa ()OPMHUPOBAHUE Y
00y4aroIuXxcsi MUPOBO33PEHYECKOI OCHOBBI JJIsi OHUMaHUSI PUIOCOPCKUX UACH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO M OPraHMYeCcKOro Mupa, o0yCIIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUM MMyTEM 3KCIIEPUMEHTA
U pELICHUS NPOTUBOPEUMN MEXKIy HOBBIMH (aKTaMH M TEOPETHUYECKUMH MPEINOChUIKAMHU,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOsIeM, a Takke MmpobieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPbs, CO3/IaHNs HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B mnnane pemieHus 3amad4  BOCHHUTAHUS, Pa3BUTHA M COLMATU3AIMH  O0YYarOIIUXCS
IPUHATBIE MPOrpaMMON O XUMHUHM TMOAXOAbI K OINPEACICHUIO0 COJIEP)KaHUs U IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (OpPMUPOBAHHE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUM, MMEIOIIMX
0a30Boe 3HaUEHUE I PA3IUYHBIX BUIOB JEATEILHOCTH: peUIeHHs IpobiieM, MoUCcKa, aHaau3a u



00paboTku wHOpMAIMK, HEOOXOAUMBIX I TPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEILCKOM IeATEIHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B mpakTuke npenomaBaHus XUMUHM KaK Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHusl, TaK 1
HAa YpOBHE cpenHero obmiero oOpa3oBaHHUs, TMPU  ONpPENEICHUU  COJEpiKaTeIbHON
XapaKTepUCTUKU IIeJiel M3y4deHHs TpeAMeTa HalpaBlIeHUEM IEePBOCTENIEHHON 3HAUYMMOCTH
TPaIUIIUOHHO TpHu3HAETCS (QOPMUPOBAHHME OCHOB XUMHUYECKOW HAayKH Kak o0mactu
COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYCCKOW [EATEIHHOCTH YeNOBEKAa W KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJAbTypbl. C METOAMYECKOW TOYKH 3pEHUs TaKOW TMOIXO0d K
OTIpe/IeNICHUIO LIeel n3ydeHHsl IpeAMETa SBISETCS BIOJIHE ONPaBAaHHbIM.

CornacHo NaHHOW TOYKE 3pEHUS TVIABHBIMHU IEISIMH H3y4eHUs MpeaMera «XuMHs» Ha
6azoBoM ypoBHe (10 —11 xu1.) ssBASIOTCS:

e (QopmupoBaHHE CHCTEMBl XWMUYECKHMX 3HAHUWA KaK Ba)KHEUIEH COCTABISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpPA, B OCHOBE KOTOPOM JIeKaT KIIIOUEBHIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MOHMMAaHWE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHUII MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX TMO3HAHUS BEIIECTB U
XUMHYECKHUX peaklnid, HeOOXOMUMBIX JJIsi MPUOOPETEHUsT YMEHUN OPHEHTUPOBATHCS B
MUpE BEILECTB U XMMHUYECKHX SIBJICHUI, HIMEIOIINX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMH M CHOCOOOB [ESATEIBHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHECHHEM XUMHUYECKOTO DKCIIEPUMEHTa, COOJIIOJICHHEM TpaBUi 0OE€30I11acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atuMm, comepkarenbHas XapaKTepUCTHKA IeNied M 3a7a4 U3YYCHHs MPEMeTa B
IporpaMMe Mo XMMHUHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B CHCTEME cpemHero obmero ooOpazoBaHus. CerogHs B NPENOJAaBaHUM XUMHUU B OOJbIICH
CTENEHH OTAAETCS TPEANOYTECHHE TMPAKTUYSCKOM KOMIIOHEHTE COJEpKaHus OOydeHus,
OpUEHTUPOBAHHOW Ha TIOJATOTOBKY BBIMMYCKHHKA O0OIIE00pa30BaTeNbHON  OpTraHU3AINH,
BIIAJICIONIETO HE HAOOpPOM 3HAHWH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHMSIMH aKTUBHOTO TOJYYEHHs] 3HAaHUN W NPUMEHEHUS WX B PEabHOM KU3HU JUIsl pelIeHUS
MPAKTUYECKUX 3a7ad.

B cBa3u ¢ oTMM mpu W3ydeHWH TmpeaMeTra «XUMHS» JOMHHHUPYIOIIEEe 3HauYeHHE
pUOOPETAIOT TaKue 1eNIU U 3a7a4H, KakK:

ajganTanus oOydYaloIIMXCS K  YCJIOBUSM JUHAMUYHO  Pa3BUBAIOLIErOCs MHUDA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSTHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX MPHUMEHEHUEM;

dbopMupoBaHHEe y OOYYaIONMIUXCS KITIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHITUN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JJISl PAa3IMYHBIX BHUIIOB JIEATEIHHOCTH: PEIICHUS MPOOIeM,
NIOWCKa, aHaiu3a MU 00paboTkM HWHPOpPMALUU, HEOOXOMUMBIX s HPUOOPETEHUsS OIbITA
NEeSTeIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHWMHH, a TaKkKe JUIsl OLICHKH C
MO3UINI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTaHW3M YeJIOBEKA U IPUPOIHYIO CPEy;

pa3BHUTHE MO3HABATEIHHBIX MHTEPECOB, NHTEUIEKTYAIbHBIX M TBOPYECKUX CIMOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENILHO MPHOOpETaTh HOBBIC 3HAHUS 10 XHUMHHU B
COOTBETCTBUM C >KU3HEHHBIMH MOTPEOHOCTSAMU, UCIIOJIB30BaTh COBPEMEHHbIE WH()OPMALIMOHHbIE



TEXHOJIOTHH JJIsl TOMCKA M aHaliu3a yueOHOM U Hay4YHO-TIONYJIsipHON HH(OPMALIUU XUMUYECKOTO
COJIePKaAHUS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUYAOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HaOMIOAATEIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEICHUN XUMHYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcs YOeXIEHHOCTH B TyMaHHUCTHYECKOW HAIpPaBICHHOCTU
XUMUK, €€ BaXHOW pONM B  pPEUICHMH TJI00aNbHBIX  HpoOJeM  PalMOHAIBHOTO
MPUPOIONOIB30BaHUS, TOMOJIHEHNUS JHEPreTUYECKUX PEeCcypcoB M COXPAHEHUS MPUPOIHOTO
paBHOBECHs, OCO3HAHMSI HEOOXOIUMOCTH OEpeXHOr0 OTHOIIEHHS K NPHUpPOJIE U CBOEMY
300POBBIO, a TAKIKC HpHOGpCTGHHH OINbITa HUCIIOJIB30BaHUA MOJYYCHHBIX 3HAHUUI IJId IPUHATHA
TpaMOTHBIX pemeHHﬁ B CUTYyallUAX, CBA3AHHBIX C XUMHWYCCKUMU SABJIICHUAMMU.

B yueGHOM mmaHe cpemHero o0Iero oopa3oBaHUsl MpeaMeT «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB NpeaMeTHON 00macTi «EcTecTBeHHO-HAayUHbIE PEAMETHI.

OO1ee 4nciio 4acoB, OTBEAEHHBIX U M3Y4YCHUS XUMHH, Ha 0a30BOM YPOBHE CpPEIHETO
obmero obpaszoBanusi, coctaBisier 68 yacoB: B 10 kmacce — 34 waca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Henero).



COJEPKAHUE OBYYEHUA
10 KUIIACC
OPITAHUYECKAA XUMMUA

Teopernueckue OCHOBbI OPraHUYeCKOH XUMHUHU

[IpenmeT opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B IMOJYUYECHUU
HOBBIX BEIIIECTB U MaTepuajaoB. Teopusi CTpOeHUs OpraHudecKux coeaquuenuii A. M. bytieposa,
e€ ocHOBHbIE TOJOXKEeHUA. CTpyKTypHble (DOpPMYJBI OpPraHWYECKHX BEIIECTB. [ oMoJorus,
n3oMepusi. XUMHUECKas CBSA3b B OPTaHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  kiaccuuKalMu  OpraHMyeckux  BemecTB.  Homenkmarypa
OpraHMYECKHUX COEIMHEHUN (CHUCTeMaThyecKas) W TPHUBUAIbHbIE HA3BaHUA BaKHEUIINX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALEHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHWYECKUX BEIECTB M MaTepHajllaMd Ha WX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpraHMYECKHUX BEIIECTB, HAOMIOACHHE U ONUCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAHUYECKUX BEIIECTB MPU HArpeBaHUU (TUIABJICHHE, OOYTTTUBAHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAn. MeTraH M 3TaH — MPOCTEUIINE
MPEJCTAaBUTENIN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOMCTBA (peakuuM 3aMelleHus u
TOPEHUs ), HAXOKJICHUE B MIPUPO/IE, TIOJYUCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTHIIEH U NPONWIEH — NPOCTEHIINE
MPEJCTABUTENN AJNKEHOB: (DU3MYECKHEe W XHUMHUYECKHE CBOMCTBA (peakuuu TUIPUPOBAHMS,
raJIOrTeHUPOBAHUS, THIPATAlluU, OKUCIICHUS U TIOJMMEpPHU3alliN ), TOTy4eHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u metmiOyranuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
CBOMCTBA (peakuus noaumepusauuu). [lonydeHre CHHTETHUECKOTO KayuyKa U PEe3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHUYECKHH psAA. AleTUIeH —
MPOCTEHUIIINN TIPEJICTABUTENb AJTKUHOB: COCTaB, CTPOCHHE, (DU3UICCKHNE U XUMHUYECKHE CBOMCTBA
(peakiuu THAPUPOBAHUS, TATIOTCHUPOBAHMSI, TUAPATAIINH, TOPEHHSI ), TOTy4YEeHUE U IIPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (HU3MYECKHE M XMMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJydeHHE U NpUMEHEHue. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpPOSaHUs U HUMpPOBAHUs), NolyyeHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,
MPUHAJISKALUMHU K PA3IMYHBIM KJlaccam.

[TpuponHble UCTOYHUKU YTIIeBOAOPOOB. [IpupoaHbIil ra3 u momyTHbIE HEPTSHbIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKM HEPTH: TEPEroHKa, KPEKUHT
(TepMHUYECKHA, KaTaTUTHYeCKHil), mupoiu3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBINIICHHOCTH | B ObITY. KaMeHHBIH yroib M MPOAYKTHI €ro NepepaboTKH.

DKCrepuMEHTaIbHBIE METOJIbI M3YYEHHUs BEUIECTB W MX MpPEBpAIlCHUN: O3HAKOMIIEHHUE C
oOpa3iamMu 1iacTMacc, KaydyKoB U pe3uHbl, Koyuiekiuuu «Hedte» u «Yronp», MogenupoBanue
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOJHBIX, NPOBEACHHE NPAKTHUYECKOW PaOOTHI:
MIOJIyYEHUE 3TUJIEHA U N3YYEHUE €r0 CBONCTB.

PacuérHrble 3aga4n.




Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Maccel, 00BEMa, KOJIWYeCcTBa
HCXOJHOTO BEMIECTBA HJIM TPOAYKTa pPEaKIUH TO HM3BECTHBIM Macce, 00BhEMY, KOTUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIIUH).

Kucaopoacoaep:xanye oprannyeckne coeinHeHuUst

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOJN: CTpPOEHHUE, (U3NUecKue Hu
XMMUYECKHE CBOMCTBA (peaklUMU C aKTUBHBIMU METAJJIaMH, TajOr€HOBOJAOPOJIaMU, TOPEHHE),
npuMeHeHue. BoinopoiHbie CBSI3M MEXy MOJIEKYJIaMHU CIUPTOB. JleficTBUE MeTaHoMa U 3TaHoIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHble CHUPTHL. DTWICHIVIMKOIb W TJIMLEPHH: CTpOEHHE, (u3nueckue u
XUMHUYECKHE CBOMCTBA (B3aMMOICMCTBHUE CO IIETOYHBIMU METAJIJIaMH, KaueCTBEHHAs peakus Ha
MHOIOaTOMHBIE cIupThl). JleficTBue Ha opraHusMm uenoBeka. llpumeHeHue riaunepuHa u
STHJICHIJIUKOJIS.

®deHoJI: CTpoeHHWE MOJEKYNbl, (PU3NUECKHe W XUMHUYECKUE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaerunpl U Kemouwvl. DopManbIeTH, aleTAIBICTHI. CTPOSHUE, (QU3UUYECKHE W
XUMHUYECKHE CBOWCTBA (pEaKkIMy OKHUCJICHHS WU BOCCTAHOBJICHUS, KayeCTBEHHBIC PEaKIUH),
MOJTy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHEIE TIpe/ebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAsl KUCIIOTHI:
cTpoeHue, PU3nIecKre i XUMUIECKUE CBOMCTBA (CBOMCTBA, OOIIKE /IS KJIacca KHCIIOT, PEaKIus
stepuukanuu), mnonydeHne u mnpumeHeHue. CreapuHOBasi M OJEUHOBas KHUCJIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KHUCIOT. MbliIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEUCTBUE.

CrnoxHble 3pHUpPbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. [ MIApOIIN3 CIOXKHBIX 3(PHUPOB.
Kupsl. 'maponus xupos. [Ipumenenune xupoB. bruosiorndyeckas posb JKUPOB.

YrneBonpl: cocTas, Kiaccudukanus yrieBoaoB (MOHO-, AU- U mojucaxapubl). [mroko3a —
MPOCTEHIINKA MOHOCAXapua: OCOOCHHOCTH CTPOSHHUS MOJEKYIbI, (PU3MYeCKHe W XUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Meau(ll), okucieHne amMMHaYHBIM PAaCTBOPOM
okcuna cepebpa(l), BoccraHOBIeHWE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJEC,
npUMeHeHue, buonorunyeckas poib. @otocunTes. OpykTo3a Kak U30MEp IIFOKO3BI.

Kpaxman u nemnrono3a kak npupoAHbie noauMepsl. CTpoeHHe KpaxMmaia U LEeJUIH0I03bL.
®du3nyeckue U XUMHYECKUE CBOICTBA KpaxMaia (TUIpOIu3, KaueCTBEeHHAs! PEaKIus C HOJA0M).

OKCrepUMEHTAIbHbIE METOJbl M3y4YEHHs] BEUIECTB M MX IMpEBpallleHUil: MpoBeIeHUeE,
HAOJIIOJICHUE U OINHKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHbBIE
peaKkiu OJHOATOMHBIX CHUPTOB (OKUCIeHHe 3TaHoja okcuaom wmeau(ll)), mMHOoroaToMHBIX
cnupToB (B3aumojercTBue ThuuepuHa ¢ ruapokcuaoM menu(Il)), ampaernnoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(Il), B3ammopeiicTBUe
KpaxMajga C HWOJOM), MPOBEIACHHE MPaKTUUECKOW paboOThl: CBOWMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Maccel, 00BEMa, KOJIWYeCTBa
UCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa peaklUd MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOIYKTOB PEAKIIUH ).

A3oTcozeprKaliie OpraHn4ecKie COeANHEHNS.

AMUHOKUCIOTHI Kak am(oTepHble oOpraHuyeckue coeauHeHusd. Duszmnueckue u
XUMHUYECKHE CBOIICTBA aMHUHOKUCIOT (Ha mpuMepe IMiMHA). buojormueckoe 3HayeHHe
aMHHOKHUCIIOT. [lenTuasl.



benku kak nmpupoaHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JEHATyparys,
Ka4eCTBEHHBIE PEaKIIUU Ha OEJIKH.

OKclepUMEHTAIbHbIE METOJbl M3YYEHHUsS BELECTB M MX IpEBpalleHuil: HaOIoAcHUuE U
ONHCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JI€HAaTypalus OCJKOB INpU HarpeBaHUM, I[BETHBIC
peaxiuu 6enKoB.

BbicokoMoIeKyIsIpHBIE COeUHEHHS

OCHOBHBIE TNOHATHUSI XUMHHM BBICOKOMOJIEKYJIIPDHBIX COEAMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNU, CpPeAHAs MoyeKyinsapHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIHs U OJIMKOHIEHCAIHS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHUE C
o0pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY4YKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBsI3€d MPU M3YYEHMM opraHmdeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATHH, TaKk H
HOHATHH, ABISAIOIINXCS. CHCTEMHBIMU JJIS1 OT/AEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHATHS: SIBJIECHUE, HAay4yHbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMs, TIEePHUOAUYHOCTb, HAONIOJCHUE, HW3MEPEHHe,
AKCIEPUMEHT, MOJICIITMPOBAHHE.

dusmka: Matepus, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIUYMHBI U €IMHHULIBI
UX U3MEpPEHUS.

Buonorusi: knerka, opranusM, O6uocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHUHTE3,
OMOJIOTMYECKH aKTHBHBIC BellecTBa (OCJKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE HOPO/bI, MTOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThl, OCHOBBI PAllMOHAJILHOTO TUTaHUs, MOIOILIUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUUECKHE NTPEnapaThl, MaTepUaJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHHYECKAS XUMMUAA

TeopeTuvyecKkue 0CHOBbI XUMHMHU

XuMuueckuil aneMeHT. AToM. Sapo aTtoma, H30TOMbI. JIEKTPOHHAss 00O0JI0YKa.
DHEpPreTU4YeCKue ypOBHHU, MOAYPOBHU. ATOMHBIC OpOUTamy, s-, p-, d- anmemenTsl. OcoOeHHOCTH
pacmpeneneHus 3JIeKTPOHOB M0 OpOUTAaIsM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHass KOHPUTYpaIHsi aTOMOB.

Ilepnognueckuit 3axkoH u llepuoguyeckas cucrema xuMuueckux odiemeHtoB [l H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa H Ileproanyeckoil CHUCTEMBI XUMUYECKUX
snemeHToB JI. 1. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIESCTB
0 TPYIIaM U nepuogam. 3HauYeHUEe NMEPUOIUYECKOro 3aKOHA B PA3BUTHH HAYKH.

Ctpoenune BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOHW CBSI3M (KOBaJEHTHAas
HENoJIsipHasl U TOJSpHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHMsI KOBaJCHTHON



XUMUYECKON CBs3U (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DNeKTpooTpUlaTeNbHOCTh. CTenenb okucieHus. IOHbI: KaTUOHBI U AHHOHBI.

BemectBa MONEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUSI. 3aKOH MOCTOSHCTBA COCTaBa
BeIIeCTBA. THUMNBI KPHUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsaTue o qucnepcHbIx cuctemax. VICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 1oJis
BEILIECTBA B PACTBOPE.

Knaccudukammst HeopraHnyeckux coenuHeHnid. HomeHkaTypa HEOpraHWYECKUX
BEIIECTB. ['€eHeTHYecKas CBSI3b HEOPraHWYECKHMX BEIIECTB, MPUHAICKAIMUX K pPa3IUYHBIM
KJIaccaM.

Xumnueckass peakuus. Kiaccupukaiuss XHMHUYECKUX pEaKIUil B HEOPraHMYECKOW u
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHs MACCHI BEUIECTB, 3aKOH COXPAHEHHMS U MPEBpPALICHUS
SHEPI'MH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NUyHBIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHoBecue. DakTopbl, BIUSIONIME HA COCTOSSHUE XUMUYECKOIO PaBHOBECHS.
[Tpunmun Jle [latensbe.

OnekrponauTnueckas auccouuanus. CunbHble U crnadble 37aeKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KHUCJIAsl, HEUTpaIbHAas, IIeJI0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKILIUH.

OKCIIEpUMEHTAJIbHbIE METOJbl M3YYEHHSI BEUIECTB M HX MPEBPALICHUN: JEMOHCTpAIUs
tabmun «lleproguyeckas cuctema xumuueckux smeMeHToB J[. M. MenpaeneeBay, u3ydeHHe
MoOJIeJIel KPUCTAJUTMUECKUX pEmETOK, HAOMIOACHHEe U ONHUCAaHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3JIOKEHHE TEPOKCHAA BOJOPOJa B MPUCYTCTBHH KaTaIHM3aTOPa,
ONpEJIETICHUE CPEellbl PaCTBOPOB BEIIECTB C MOMOILBI YHHUBEPCAJIbHOIO MHAUKATOPA, PEAKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUUYECKOHW paboThl «BnusHue paznuyHbIX (PaKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKLIHH.

Pacuérnbie 3a1aun.

PacuéTel N0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMM, B TOM YHCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHSI «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranunyeckasi Xumus

Hemeramnel. Ilomoxenue HemeraiioB B Ilepuonnueckod cucTeMe XUMHYECKHUX
anementoB JI. M. MeHnneneeBa W OCOOCHHOCTH CTpOCHHUSI aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IpUMEpPe KUCIopoaa, cephl, hocdopa u yriiepoaa).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJloTeHOB, Cepbl, a3ota, (ocdopa,
yIJIepoJia U KPEMHUS) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHECHUH).

[IprMmeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX COCMHEHUM.

Meramnsl. Ilonoxenue metaios B [lepruoanyeckoi cucteMe XUMUYECKUX IIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
¢dbuszndeckue cpoiictBa MeTauioB. CIJIaBBI META/UIOB. DJICKTPOXUMHYCCKHN PsiJl HAINPSOIKEHUH
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWMIMX METAIOB (HATpUM, Kaluid, KajdblUW, MarHui,
ATIOMUHHM, LIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHEHUM.

OO6mue cnocoObI Moy4deHus MeTaioB. [I[puMeHeHe METaIITIOB B OBITY M TEXHHKE.

OKCIIEpUMEHTAJIbHbIE METOJbl H3yYEHHs BELIECTB M UX NPEBPALLICHUI: H3y4YEHUE
KOJUTeKIIUA «MeTaluibl U CIUIaBbI», OOpa3I[0OB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIBHBIX



3aja4, HaOJIOJleHWEe W  ONHCaHUWE JEMOHCTPALMOHHBIX M JIaOOpaTOpPHBIX  OIBITOB
(B3auMOJICHCTBUE TUAPOKCHUIA ATIOMUHHUS C PAacTBOPaAMHU KHCIOT U IEJOYel, KauyeCTBECHHBIC
peaKIy Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3agayn.

Pacuérbl macchl BemecTBa WM 00bEMa Ta30B O M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIMU BEIIECTB, pacd€éThl Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumun B 0Oecrie4eHrH SKOJIOTHYECKOM, SJHEPTETUUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BuTuu MeAuluHbl. [loHsATHE O Hay4YHBIX METOJaX TMO3HAHUS BEUIECTB U XMMHYECKUX
peaKuuii.

[IpencraBnenus 00 OOMMX HAyYHBIX MPUHLMIAX [POMBIILICHHOTO MOJYYEHHUs
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUATOB: BAaXXHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMueCKUe U MUHepaIbHble yI0OpEHHUS.

XUMHUS U 3I0POBBE YEJIOBEKA: MPABWIA HUCIOJIB30BAaHUS JIEKAPCTBEHHBIX IIPENaparos,
npaBuiia 6€30MacCHOTO MCIIOIh30BaHMSI MMPENapaToB OBITOBOM XMMUHU B TIOBCETHEBHOM JKU3HH.

MexrpeamMeTHbIE CBSI3H.

Peanuzarus MeXNpeIMETHBIX CBSI3€H MPU W3yYEeHUU OOIIeH M HEOPTraHUYECKON XMUMHH B
11 xmacce ocyuiecTBiseTcs 4epe3 MCIOJIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHITHMH,
TaK M MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJIS OTACIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (DaKT, THIOTE3a, 3aKOH, TEeOopHs,
aHaIMW3,  CHUHTE3,  KiIacCUpUKauus,  MEPUOJUYHOCTh,  HAONIONEHUE,  OIKCIEPHUMEHT,
MOJICJIMPOBAHUE, UBMEPEHUE, SBIICHHE.

®dusnka: Marepusi, SHEPIusi, mMacca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, PHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BeIlleCTBa, PU3NYECKUE BETMYUHBI U €IMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMIAeMbI€, TOTLTUBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBILIIEHHOCTb, METaJUTypIHsl, MIPOU3BOCTBO
CTPOUTETBHBIX MaTepuasos, CEeIbCKOXO035UCTBEHHOE MIPOU3BOCTBO, MUIIeBast
MPOMBINUICHHOCTh, (apMareBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUU.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
nporpaMM CpeaHero oOmero oopazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckol OCHOBOM yIsi pPa3paOOTKU IUIAHUPYEMBIX PE3YIbTATOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/I.

B cooTBeTrcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUYHOCTHBIX
pe3yabTaTOB OCBOCHMS TpeaAMeTa «XHUMHUS» Ha YPOBHE CpEIHEro oOmero oOpa3oBaHHS
BbIJIETICHBI CJIETYIOIINE COCTABIISIONINE!

OCO3HaHWE OOYYAIOIIMMUCS POCCUHUCKOW TPaKTAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEAETICHUIO;

HAJIMYUE MOTUBAILIMU K 00YUEHUIO;

I[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JMYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH M UCTOPUUYECKUX TPAAHUIHK 0a30BOM HAYKH XUMHH,

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH JESTEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HaJIMYUe TPABOCO3HAHUS SKOJIOTUYECKOM KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIENU H
CTPOUTD JKU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE yUYeOHOH U
BOCIUTATEIbHON JESTEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMU, COLUOKYIBTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U UJI€AIaMU POCCUICKOTO TPaXkJaHCKOTO O0IIecTBa,
MPUHATHIMU B 00II€CTBE HOPMaMU U MpaBUIIaMH TTOBEJCHHUSI, CIIOCOOCTBYIOIKUMH MPOLIEccam
CaMOIIO3HAHHs, CAMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHUSI IMYHOCTH O0yYalonuxcs U B
npoiecce peaju3alii OCHOBHbIX HANPABJIEHU BOCIIMTATE/IbHOM 1eATeJIbHOCTH B
coorBercTBMU ¢ [Iporpammoii Bocnutanua MBOY COIL Ne41 CraBpomnoJisi.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHs» OTPakaloT cCPOPMUPOBAHHOCTD
ONbITa TMO3HABATEIBHONH M TPAKTHUYECKOW JEATETBHOCTH OOYYaIOUIMXCS MO peau3aliu
IMPUHATLIX B OGH.[GCTBG HGHHOCTCﬁ, B TOM 4YHCJIC B 4aCTHU:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

OCO3HaHHUA O0YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHHUS K
3aKOHY U MPABOIOPSIIKY;

MNPpCACTAaBJICHHA O COLUAJIIBHBIX HOPMAaxX U IpaBUJIaX MCKIMYHOCTHBIX OTHOIIIEHUU B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEILHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peuIcHUU y‘-IGGHBIX 1 INIO3HABATCJIbHBIX 3a1a4, BBIIIOJITHCHUHN XUMHUUYCCKHUX SKCIICPUMCHTOB,

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apI'yMEHTHI IPYTHX
IIPU aHAJIN3€ Pa3INYHBIX BUJIOB yUYEOHOH AESITETbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

ONCHHOCTHOI'O OTHOHICHHA K HCTOPUYCCKOMY W HAYYHOMY HACJICIUIO OTCUCCTBCHHOMU
XHMUU;



YBa)XEHUs K MpOIlecCy TBOpPUECTBA B 00JACTU TEOPUU M INMPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHHS TOTO, YTO JOCTIIKCHUS HAayKH €CTh Pe3yJbTaT UIMTEIbHBIX HAOIIOICHU,
KpPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, MOCTOSIHHOTO TPY/Aa YYEHBIX U IPAKTUKOB;

MHTEpeca M TI03HABATEJIbHBIX MOTHMBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHalu3e
nH(GOpPMALIMHU O MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOT'0 CO3HAHUS, STHUECKOTO MOBEICHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBS3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE IIOBEJACHUE U IOCTYNKM CBOMX TOBAapUUIEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE MOCIIEACTBUNA ITHX MOCTYIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMAHUS [IEHHOCTEH 3J0pOBOrO M Oe30macHoro oOpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 37J0POBBIO;

coOoIeHnsT MpaBWJI 0€30MacHOTO OOpaIleHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYIOBOM J1€ATEIbHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUICKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHUS TIOCJIEJICTBUII M HENPUSATUS BPEAHBIX MPUBBIUEK (YMOTpeOICHHS alKOroJs,
HAapKOTUKOB, KypEHU);

5) Tpy10oBOro BoCUTAHUA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JIEATEIBHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTHX BUIAX NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4yacTHE€ B pEIICHWH TMPAKTUYECKUX 3a7ad COIHAIbHOMI
HaIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY U3YYCHHIO MPOGEcCHil pa3NIndHOro poja, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH M0 XUMHUU;

YBa)XEHUS K TPYY, JIOASAM Tpya U pe3yibTaTaM TPYAOBOH A€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYabHOW TpaeKTOpuu 0oOpa3oBaHMUS,
Oynymeit mpodeccun u peanu3anuu COOCTBEHHBIX XU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB M TOTPEOHOCTEH 00IIeCTBa;

6) IK0JIOrM4ecKOro BOCIIMTAHUA:

IKOJIOTHYECKH TIeJIECO00Pa3HOTO OTHOIMICHUS K MPUPOJE, KAK UCTOYHUKY CYIIIECTBOBAHUS
JKM3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPoOsieM, BIMSHUS SKOHOMUYECKHX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATIBLHOM CpEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIH30BAHUS TOCTHIKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
palKOHATIBLHOTO IPUPOAOIIOIH30BAHNS;

AKTUBHOTO HEMPUATHS ACHCTBHUM, MPUHOCIIIMX BPEd OKPYXAIOIIEH NPUPOIHOU cpene,
YMEHHMsI TPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHMUECKHUE IMOCIEICTBUS MpPeIpPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
NESTENIbHOCTH  DKOJIOTUYECKOW  HAmpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCSI HMH B
M03HABATEJIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTUBOCTOSATH HJICOJIOTHH XeMOPOOHH;



7) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHSI HAYKU M OOIIECTBEHHOW MPaKTUKU;

MOHMMAaHUA CHEIU(PUKA XUMUU Kak HayKH, OCO3HaHUs €€ poiau B (HOPMUPOBAHUU
PAlMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3/1aHUU 1IEIOCTHOTO MPEACTaBIECHUS 00 OKpYXKarolleM
MHpE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKa, B MO3HAHUM IMPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpodJIeM COXpPaHEeHUSI IPUPOTHOTO PABHOBECHST;

yOexAEHHOCTH B 0CO0O0 3HAYMMOCTH XUMHUHM JJII COBPEMEHHOM LMBHIM3ALMU: B €&
T'YMaHUCTUYECKON HaIpaBICHHOCTH W BAXKHOW POJIM B CO3JaHUU HOBOW 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOI,
DHEPreTHYECKON, THUIIEBOM H JKOJIOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecrnevyeHnr yCaOBUM yCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(MOPTHOM KU3HU KaXKJI0TO YiieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMAaHHUsl CYIIHOCTH METOJOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYyKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBJICHUNA OKPYXKAIOIIEr0 MHUpPa M MPOUCXOISAIIMX B HEM H3MEHEHMI,
YMEHHUsI 1eJaTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS JaHHbBIX
C LEJBIO MOJTYYEHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIONh30BaTh XUMHUYECKUE 3HAHMSI IJISl PEIICHUS IPOOIeM
B PEAJIbHBIX )KMU3HEHHBIX CUTYAILIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPhIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYCHHMIO HOBBIX 3HAaHMM 10O XMMHH B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEeOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyla B pa3IUMYHBIX cdepax mnpodeccnoHambHON
JeATETbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS yd4eOHOro mpeaMera «XHMHUS» Ha YPOBHE
cpemHero o0miero o0pa3oBaHus BKIIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKIAUCUUIUIMHAPHBIC
(MeXmpeaMeTHbIe) 00LIeHaYUYHbIE TOHATHUS, OTPAXKAIOIINE IEJTOCTHOCTh HAYYHOH KapTUHBI MUpa
U crieruUKy METOJIOB TIO3HAHUS, UCITOJIb3YEMbBIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIIECTBO,
SHEPrus, SBJCHHE, MPOIECC, CHCTeMa, HayYHBIA (DAKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, HCCIIEOBaHNE, HAOIIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U APYTHUE);

YHHUBEPCAJIbHBIE yueOHbIe JEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHbIC), oOecrneunBatone (GopMupoBaHue (YHKIMOHAIBHONM TPaMOTHOCTH U
COIMAJTLHOW KOMITETEHITUH 00YyYarOIINX CSL;

CIIOCOOHOCTh ~ OOy4aloOmUXCS  WCMOJh30BaTh  OCBOEHHBIC  MEXIMCIMILTUHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHHWS W YHUBEpCAIbHblEe y4yeOHbIE ACHCTBUS B IO3HABATEIbHOH H
COLMAJIBHOM MPAKTHUKE.

MeTanpeMeTHbIE Pe3yJIbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU yUCOHBIMU
MMO3HAaBATCIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA ﬂeﬁCTBHﬂMH.

OBj1ajeHNe YHHBEPCAJILHBIMH Y4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJorMYECKHUE AeHCTBUSI:



CaMOCTOSITENIbHO (DOPMYJIUPOBaTh M aKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMmaTpuBaTh;

ONpeaAC/IAATL HCJIW ACATCIBHOCTH, 3aJaBasi MapaMCTPbl U KPUTCPUHU HUX OOCTHIKCHUA,
COOTHOCHUTH Pe3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMH;

UCIIOJIb30BaTh MPU OCBOEHUHM 3HAHWM MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapaKTCPHLIC TIPU3HAKU HOHATHH WU YCTaHaBJIMBATL KX B3aUMOCBA3b, HUCIIOJIbB30BATh
COOTBCTCTBYIOIINC MMOHATHA JIA OGB}ICHGHI/IH OTACIBbHBIX q)aKTOB u SIBJIGHI/Ifl;

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUT KJIacCU(UKALIMN BEIIECTB U XMMHUECKHUX PEaKIIHii;

yCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEKY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTHb JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, MACIyKTUBHBIE, I10 AaHAJOTHUH),
BBISIBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEYHS B paccCMaTpUBAEMBIX SBICHHAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

PUMEHSTH B IPOLIECCe MO3HAHUS, UCIOJIb3YEMbIE B XUMHH CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICIbHBIC TIPEICTABICHUS — XUMUYESCKUI 3HAK (CHIMBOJ) SJIEMEHTA,
XuUMH4eckass ¢GopMyna, YypaBHEHHE XHMHYECKOM pEaklUud — TPU pPELICHUH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3ajad, NPUMEHATh HAa3BaHHBIE MOJENbHbIE MPECTABIICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4ae€MbIX BEUIECTB U XMMUUECKHUX PEAKIIHA.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE 1eliCTBHS:

BJIaZACTb OCHOBAMHU MCTOJJOB HAYUYHOTO MMO3HAHHWA BCUICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMynupoBaTh LEAM M 33Ja4d  HMCCIEAOBAHUSA, HCIOJB30BAaTh I[IOCTABIEHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL (1)0pMI/Ip0BaHI/I$I THUIIOTE3BI 11O MPOBCPKC MPABUIILHOCTU BBICKA3bIBACMBIX Cy)K[[eHI/II\/'I;

BJIaZICTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W NPOBCACHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUSI HAOIOIAaTh 32 XOJIOM IpPOIEcca, CaMOCTOSATEIbHO
MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOICIAHHOM
pabore;

npuoOpeTaTh OIBIT YYEHUYECKOW WCCIIEeIOBATEILCKOW W TPOEKTHOW JCSTEIBHOCTH,
MPOSIBISATE CHOCOOHOCTHh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIIOMCKY METOIOB pEeIleHus
MPAKTUYCCKUX 3aJa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IIO3HAHUA.

3) padora ¢ nngopmanmei:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HH(popMmanuu (Hay4HO-IOMYJsSpHas
JauTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3JIMYHBIX BHUIOB M (QOPM TPEACTABICHUS, KPUTUUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3IMuHble METOAbl IpPHU IOHCKE U OoTOOope
uHbOopMalni, HEOOXOAUMOM /1JIs BBITIOJIHEHUS YU4eOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npruoOpeTaTh ONBIT MCIOIB30BAaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
PA3JINIHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIBHYIO (hOpMY TpencTaBieHuss HHGOPMAIU (CXEMBI,
rpaduKu, TMarpaMMbl, TAOJUIIBI, PUCYHKH U IPYTHC);

UCTIOJIb30BaTh HAyYHBIA S3BIK B KaueCTBE CpEACTBA MNpuU paboTe C XUMUYECKOM
uHpOpMaluel: MPUMEHATh MEXIpeaAMeTHbIe ((U3NYecKue M MaTeMaTHUeCKUE) 3HAKU H
CHUMBOJIBI, (hOpMYyIIBI, a00OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISITHOCTH.

OBi1aeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU:



3aJ]aBaTh BOMPOCHI MO CYILIECTBY OOCYKIaeMOW TEMbI B XOJi€ JUaJIora W/WIN JTUCKYCCHH,
BBICKA3bIBaTh HUJACH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOIHEHUS
MPEUI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IpE3eHTAaIeil pe3yabTaTOB IMO3HABATENbHOM AESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBIOJIHEHUHM XUMHYECKOIO
OKCMIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCIECIOBAHUIO CBONCTB HW3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTO MpOoeKTa W (POPMYIHPOBATH BBIBOJABI IO pPe3yiabTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUM MTyTEM COTJIACOBAHUS MO3ULIUHI B X0€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

OBi1ageHNe YHHBEPCAJIbHBIMH Pery/isiTUBHBIMU 1eiiCTBUAMM:

CaMOCTOSITENIHO TIAHUPOBATh M OCYIIECTBISATH CBOKO IMO3HABATEIBHYIO ICSATEILHOCTD,
ompezenss €€ UeNu W 3a/a4d, KOHTPOJIUPOBAThH U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npejiaraeMblii anropuT™M JAEUCTBUN MPH BBINOJHEHUHM Y4€OHBIX M MCCIEIOBATEIbCKUX 3aj1ad,
BBIOMpaTh Hanbosiee F(h(HEKTUBHBIN CIOCOO WX pEIICHUs ¢ YIETOM TMOJYYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKIIUIX;

OCYIIECTBIISITh CAMOKOHTPOJNIb CBOCH JIEATEIHPHOCTH HAa OCHOBE caMoOaHAlM3a W
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIE pE3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHUs» OTPAKAOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI O XHUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUU SIBICHHUNA TPHUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUS. W KYJAbTYpPhl JIMYHOCTH, €€ (HYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIMMOW st
pelIeHrs MPaKTUYECKHX 3aJad M HSKOJOTMYeCKM OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpenE;

BJIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarollnue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
JNEKTPOOTPUIIATENIHOCTh, XHMHMYECKas CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaméHHasi), MOJb, MOJISIpHAsE Macca, MOJSIPHBIA O00BEM, YITIEpOIAHBIA  CKeJNeT,
GyHKIIMOHATbHAS TPYMIA, paguKajl, H30MepHus, W30MEepbl, TOMOJOTHYECKUN psil, TOMOJOTH,
YIIIEBOJAOPOABI, KACIOPO U a30TCOACPKAIIME COCAUHEHUS, MOHOMED, MOJMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COEMHEHHUS ); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYeCKUX
BemectB A. M. byTtnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMUS, JIEXKAIIUE B OCHOBE IOHUMAaHUS
NPUYHMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOIOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJy4YeHUH U 0€30aCHOM MCIOJIb30BAHNN BaKHEHIINX OPraHUYEeCKUX BEIIECTB B OBITY
Y IPAKTUYECKOM JEeATEIBbHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepPHbIC MPU3HAKU MMOHSATUH, YCTAHABINBAThH
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MIOHATHUS IIPU ONMCAHUM COCTaBa, CTPOEHUS U
MIPEBPAILICHU N OPraHUYECKUX COCTUHEHUI;

c(OpMHUPOBAHHOCTh YMEHHII HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOH) (OPMYIT OPraHNYECKUX BEIECTB
U YpaBHEHUN XMMHYECKUX PEaKlUid, U3roTaBIUBATh MOJAEIHU MOJIEKYJ OPTaHMYECKUX BEILECTB
JUTSL WILTIOCTPALIMKA UX XMMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;



c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBy U CTPOCHUIO K ONPEACIIEHHOMY KIIACCy/TpyIIe COeAMHEHUN
(YyrmeBomopobl, KHCIOPOA M a30TCOACpXKAIlUe COCJAWHEHHUS, BBICOKOMOJICKYISPHBIE
COCIMHEHMS), J1aBaTh MM Ha3BaHWs Mo cuctemMatudeckoi HomeHkiaatype (IUPAC), a Takxke
NPUBOJIUTH TPUBUAJIbHBIE HA3BaHHs OTAEIbHBIX OPraHUYECKHX BEIIECTB (3TWUJIEH, MPOIMUIIEH,
alleTUIICH, STWICHIVIUKOb, TIUIEPHUH, (QEeHON, (OpMalbACTHA, aleTaabICeTH, MypaBbUHAs
KHUCIIOTA, YKCYCHAsl KHCIJIOTa, OJIEMHOBAs KHUCIIOTa, CTEApUHOBAs KHCIIOTA, TIOKO03a, (pPYyKTO3a,
Kpaxmall, [IeJUTI0JI03a, TIUIIH);

c(OpMUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BHIbI XMUMHYECKON CBA3M B OPraHUYeCKHX
COEIMHEHUSX (OJUHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI MPHUMEHSATH TOJOKEHUS TEOPUU CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. bytiepoBa miis 0oOBbSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UINYECKUE W
XUMHYECKHE CBOWCTBA TUITMYHBIX MPEICTABUTENCH PA3TUIHBIX KIACCOB OPraHUYECKIX BEIICCTB
(Meran, 2TaH, STWICH, NPOMWICH, areTwieH, Oyramuen-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJ, 3TaHOJ, STHJICHIJIUKOJb, TJIMIEPHH, (EHOJ, aleTalbIerul, MypaBbuHas U yKCyCHas
KHUCIIOTHI, TJIOKO3a, Kpaxmall, I[eJUTI0N03a, AMHHOYKCYCHas KHCIIOTa), WJUTFOCTPUPOBATH
TeHETHYECKYIO CBSI3b MEXKIYy HUMH YPaBHCHUSMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEaAKIHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUSl XapaKTepPU30BaTb MCTOUYHUKH YTJIEBOIOPOIAHOIO CHIPhS
(He(Th, TMPUPOAHBIA Ta3, Yroyib), CHOCOOBI MX MepepaboTKM M MPAKTUYECKOE MPHUMEHEHHE
MPOAYKTOB MEpepabOTKY;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS 10 XHMHYECKUM YpPaBHEHUSIM
(Macchbl, 00bE€Ma, KOMMYECTBA MCXOAHOIO BEUIECTBA WM MPOAYKTAa PEaKUU MO HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IETh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, HCIONB3YEMbIX B XHMHUHU [P HM3YyYEHUU BEHIECTB M XHUMHUYECKUX SBJICHUN
(mabmroieHne, W3MEpeHue, OKCIEPUMEHT, MOJICTUPOBAHUE), MCIOJb30BaTh CHCTEMHbBIC
XUMHUYECKHUE 3HAHUS JIJISl IPUHSATHUS PEIICHUH B KOHKPETHBIX )KHU3HEHHBIX CUTYAIIMsIX, CBI3aHHBIX
C BEIIECTBAMHU U UX MPUMECHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATh MPaBWJIA MOJIL30BAHUS XUMUYECKON TOCYAOU U
1abopaTOPHBIM 000PYIOBAHHUEM, a TAK)KE MPaBHJIa OOPAIICHUS C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIAHUPOBATH W BBIMOJHATh XUMHYECKUNA OKCIICPUMEHT
(mpeBpallleHus OPraHNYECKUX BEILECTB MPH HAarpeBaHUM, MOJyYEHUE ATHIIEHA U U3yUYCHHE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMH OPraHUYEeCKHX BEIIeCTB, JCHaTypauus OelKOB mpu
HArpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUU C MPAaBHIAMHU TEXHUKH 0€30MaCHOCTH
npu OOpalleHU! ¢ BEIIeCTBAMHU U JIAOOPATOPHBIM O0OPYIOBAaHUEM, TPEICTABIATh PE3yIbTATHI
XUMHUYECKOT0 S3KCIepuMeHTa B (opMe 3alucu YpaBHEHHH COOTBETCTBYIOLIUX pEakUui Hu
(dbopMynupOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAITM3UPOBATH XUMHUYECKYIO WH(OPMAIIHUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CPENICTBA MaccoBOl nH(popMaiu, IHTepHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHUW COOJIOMATh TMpaBUjia JKOJOTHYECKH IIEJIeCO00pa3HOTO
MOBE/EHNS B OBITY M TPYAOBOM [EATEIBHOCTH B LEISIX COXPAHEHHsI CBOEro 3/I0pOBbA U
OKpY>Karollle NpUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JAEHCTBHUS HA YKMBBIE OPraHU3MBbI



OTpeeIEHHBIX OPraHMYECKUX BeEIIeCTB, TMOHMMas cMbica mokazatens II/IK, mosicHsaTe Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAICHUS UX BPEJHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEKa,;

JUISL 00yYaroIMXCs C OTPAHMYCHHBIMA BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHUE MPUMEHSTH
3HaHHUSA 00 OCHOBHBIX JOCTYIHBIX METOJ[aX MMO3HAHUS BEIIECTB U XUMUYCCKUX SIBJICHUH;

JUISE  CIICTIBIX M CA0OBUASIIMX OOydYalolUXCs: YMEHHE WCIOJIb30BaTh pelibeHO-
TOYCUHYIO cUCTeMy oO0o3HadeHu# JI. bpaitns i 3anucu XuMu4eckux GopmyIL.

11 KIIACC

[IpenMerHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeOopraHW4YecKas XUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O XHWMHUYECKOW COCTaBIAIOINICH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHUpA, POJIM XWMHUHU B TIO3HAHUM SIBJICHUN TNPHPOIBL, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJNbTYphl JIMYHOCTH, €€ (YHKIMOHAIbHOM I'PaMOTHOCTH, HEOOXOIUMOHN IS
pelIeHns MPaKTUYEeCKHX 3aJad M DSKOJOTMYECKM OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOMOJIATaroLIue
MOHATHS (XUMHUYECKUHN DTIEMEHT, aTOM, H30TOI, S-, P-, d- AIEKTPOHHBIE OPOUTATT ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHas, HWOHHAs, MeETajUInyecKasi, BOJOPOAHAs),
KpUCTAJUIMYECKast  pEIIETKA, TUIIBI XMMHWYECKMX  PEakLMi, pacTBOpP, DJIEKTPOJIUTHI,
HCBJICKTPOJUTBI, JJICKTPOJIUTUUCCKAA AUCCONHALUSA, OKUCIUTCIIb, BOCCTAHOBUTCJIb, CKOPOCTH
XUMHUYECKOM  peakIMh, XUMHYECKOe pPaBHOBECHE); TEOpHUM M  3aKOHBI  (Teopus
SJIEKTPOJUTUYECKON aucconuanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHCHUA MACChbl BCIICCTB, 3dKOH COXpPAHCHUA W MNPCBPALICHUA SHCPIrUU IMPU XUMHUYCCKUX
peaKI_[I/IHX), 3aKOHOMCPHOCTH, CHUMBOJIMUECKUU SI3BIK XUMHHU, MHUPOBO33PCHUCCKUC 3HAHUA,
JeXale B OCHOBE IMOHUMAaHHUS NPUYUHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SIBJICHH,
dakTosornuecKkue CBEIEHUSI O CBOMCTBAX, COCTaBE, MOJYUYEHUU U O€30MacHOM HCIOJB30BAHUU
BKHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON JAESITEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTbh YMEHUI BBISBIATH XapaKTePHbIC MMPU3HAKHU MMOHIATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPU OMMCAHUUA HEOPraHUYECKUX
BEIIIECTB U UX MPEBPAIICHUN;

Cq)OpMHpOBaHHOCTB yMeHI/Iﬁ HCIIOJIb30BATh XUMUYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA
dbopMyn BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH, CHUCTEMATHYECKYl0 HOMEHKIATYPY
(IUPAC) u TpuBHManbHBIC Ha3BaHHWS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbIii Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas M3BECTh, Herami€Has W3BEeCTb, MUThEBAs COMA, MUPUT U
Apyrue);

Cq)OpMHpOBaHHOCTB YMGHI/Iﬁ OMPCACIIATh BAJICHTHOCTb U CTCIICHD OKUCJICHUSA XUMHUYCCKUX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJl XUMHUECKOM CBSI3U (KOBaJICHTHAsI, HOHHAS,
MeTaJIJINYecKasi, BOJOPOAHAS) B COCOUHEHHSIX, TUI KPUCTAIMYECKOW PEmETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJIEKYJSpHas, MOHHAs, METAJUIMYECKas), XapakTep cpeibl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPTraHUYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeEHHOMY KJIacCy/TpyIle COeIMHEHNH (IIPOCThIEe BEIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTEPHBIE TUAPOKCHUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHHUH pacCKpbIBaTh CMBICH mepuoandeckoro 3akoHa J[. M.
MenneneeBa ¥ JIEMOHCTPHPOBATH  €r0  CHCTEMAaTHU3HMPYIOUIYIO, OOBSICHUTENBHYIO |
INPOTHOCTUYECKYIO (DYHKIIUY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30oBaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3JIeMeHTOB 1—4 nepuooB [leproanueckoit cucteMbl XUMUYECKHUX 351eMeHToB /. U.
MeHnneneeBa, HCIONB3Yysl MOHATUS «S-, P-, d-DIEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
YPOBHMY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHUX 3JEMEHTOB M HUX
COEIMHEHMH MO nepruoaaM U rpynnam [lepuoauyeckoil cucTeMbl XUMUYECKHX AeMeHToB [l. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (ONMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB Ppa3JINYHBIX KJACCOB, IOATBEPXKAATH CYIIECTBOBAHUE
TEHETUYECKOM CBA3M MEXAYy HEOpraHMYeCKUMM BEIIeCTBAMU C TIOMOMIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTh YMEHHS KJIACCHU(PULIMPOBATh XMMHYECKHE PEAKLUU IO Pa3IUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupymoolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxium,
M3MEHEHUIO CTENeHE OKUCICHUSI 3JIEMEHTOB, 00PaTUMOCTH peaKklii, YIaCTHIO KaTalnu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUH COCTABIIATH YPaBHEHUS pPeaKLUUN pa3InYHBIX TUIOB, MOJIHBIE
U COKpAIIE¢HHBbIC YPaBHEHUS pPEaKIMid MOHHOTO OOMEHA, YUMTHIBAsl YCIOBUS, MPH KOTOPHIX ITH
peakuuy UAYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUHU, MOATBEP)KIAAIOIINE KaueCTBEHHBIN
COCTaB pa3IUYHBIX HEOPraHWYECKUX BEUIECTB, pACMO3HAaBaTh OMNBITHBIM NYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaxX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PACKpPHIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii IoCpeICTBOM COCTaBJICHHSI 3JIEKTPOHHOr0 OajaHca ITUX peaKIuii;

c(OpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMUYECKOW PEaKIMH OT
pa3uyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO pPaBHOBECHS B 3aBHUCUMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh XUMHUYECKHE MPOIECCHI, JIeKallhie B
OCHOBE MPOMBIIIJIEHHOTO MOJY4YEeHUs CEpHOM KHCIOTHI, aMMHaKa, a Takke c(hopMHUpOBAaHHOCTH
npezicTaBieHuit 00 OOIMIMX HAayYHBIX NPUHIMIAX M SKOJIOTHYECKUX MPOoOIeMax XUMHYECKOTO
IIPOM3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C UCIOJIb30BAaHUEM IOHSTHUS
«MaccoBasi 0l BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKHX
peaxIusIX, Macchl BEUIECTBAa MM 00BEMA Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIUH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALECHUS U COXPAHEHHS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUH COOMIOAATh MPaBWJIA MOJIL30BAHUS XUMUYECKON TOCYAOUH U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHIa OOPAICHHUS C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKLHUSMHU 110 BBIITOJHEHUIO Ja00PATOPHBIX XUMUUECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATH W BBIMOJHATh XHUMHUYECKUNA HKCIIEPUMEHT
(paznmoxeHue TMeEpOKCcHIa BOAOpOAa B MPHUCYTCTBUM KaTanu3aTopa, OIpElNEleHHE Cpeabl
PacTBOPOB BEIIECTB C MOMOLIbI0 YHUBEPCATILHOTO MHINKATOPA, BIMSIHUAE PA3IHMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHMYECKOW DPEaKLUH, peaKklMd HMOHHOTO OOMEHa, KayeCTBEHHBbIE PEaKLUUU Ha
cynb(ar-, KapOoHaT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agau nmo temMaM «Metamnel» u «Hemeramibl») B COOTBETCTBHM C TMPaBUJIAMH TEXHUKHU
0€30MaCHOCTH MPH OOpAIIEHUH C BEIIECTBAMH U JIAOOPaTOPHBIM 000pyI0OBaHUEM, IIPEACTABIATh



pe3ynbTaThl XMMHUYECKOTO JKCIepUMEHTa B (opme 3amucu ypaBHEHHUW COOTBETCTBYIOUIMX
peakuuii U GopMyTUPOBATH BBIBOBI HA OCHOBE ITHX PE3yIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAIIHUIO,
MOJly4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM KOMMYHMKanuu, MHTepHeT u
ApYTHUX);

c(OpPMUPOBAHHOCTh YMEHHUI COONIOaTh TMpaBWIa DKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBON NEATEIHHOCTH B IEISIX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpY>Karollel NpUpOTHON Cpebl, OCO3HABATh OMACHOCTh BO3JAEHCTBHUSI HA YKWBBIE OPraHU3MBI
onpeAenéHHBIX BEUIECTB, MOHMMAasi cMblch nokasarens [1/IK, moscHaTe Ha nmpumepax crnocoObl
YMEHBUIECHUS U MPEAOTBPALIEHUS UX BPEAHOTO BO3/ACHCTBUS Ha OPTraHn3M YEJI0OBEKa;

JUIsE 00YYaONIMXCS C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHUE MPUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL CIIETBIX W CIIA0OBUIAIIMX OOYyYalONIuXCs: YMEHHE WCIIOIbh30BaTh pelibedHO-
TOUYECUHYIO cUCTeMy oO0o3HadyeHu# JI. bpaiiis i 3anucu XuMu4eckux GopMyIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne /i Kontponbnbsie  IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypenI
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOECHUSI OPTraHUYECKUX COCTUHEHUN A. 3 0.5 0
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoansl
2.1 IIpenenbHbIE YTIEBOAOPOAbI — AJIKAHBI 2 0 0
5 HenpenenbHble yriieBOgOpOIbI: alIKEHBI, 6 0 |
aJIKa/INeHbI, aJTKUHbI
2.3 Apomartnyeckue yrieBogopo bl 2 0 0
54 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB U 3 | 0
uX rnepepadoTka
Hroro no pazgeny 13
Pa3nen 3. Kuciopoacoaep:xaniue oprannyecKue coeInHeHnst
3.1 Cruptel. Oenon 3 0 0
39 Anpaeruasl. KapOOHOBBIE KUCTOTBI. 7 0 1
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 1 0




Hroro no pasneny 13
Pasznea 4. A3oTconeprkamye opraHudecKkue coeIuHeHust

4.1 AMUHBI. AMMHOKUCIIOTHI. benku 3 0
Uroro no pazgeny 3
Pa3pnen S. BeicOKOMOJIEKY IS PHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 0.5
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaunmenoBanue pa3jiejioB U TeM nudpoBbie
Ne n/m P Konrpoabusie Ilpakruyeckune (witpp )
NporpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernyeckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ileproanueckas cuctemMa XUMHYECKUX 3 0.5 0
anemenToB 1. 1. MenaeneeBa
12 CrpoeHnue BemectBa. MHOrooOpasue 4 0 0
BEILIECTB
1.3 XHUMUYECKUE PEaKINU 6 1 1
Hroro no pasneny 13
Pasznen 2. Heopranuueckast Xumusi
2.1 Metanibl 0 1
2.2 Hewmertamisr 1 1
)3 CBsi3b HEOPraHMUYECKUX U OPraHUYECKHUX ) 0 0
BEILIECTB
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XuUMHA U )KU3HDb 4 0.5 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 xknacce/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxrmmonepHoe o6mectBo «M3aatenbetBo «lIpocBemenuer
» Xumusi, 11 xkmace/ IN'abpuensa O.C., Octpoymos U.T'., Cnaakos C.A.

Axunonepnoe o6mectso «M3narensctBo «IIpocsemenne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET
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