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INOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1Mo XMMUHU Ha ypOBHE cpenHero olmiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoir denepannn,
TpeOOBaHUI K pe3ylbTaTaM OCBOSHUS (efepanbHO 00pa3oBaTEIbHON MPOTpaMMBbl CPEIHErO
obumiero oo6pazoBanus (POII COO), npencraBineHHbIX B DenepaibHOM TI'OCYJIaPCTBEHHOM
oOpaszoBatenbHOM cTtangapre COO, ¢ yuérom Konuenuuu mnpenojpaBaHus yuyeOHOro Ipeamera
«XuMmus» B 00pa3oBaTesbHBIX opranuzanusx Poccuiickoit ®enepanuy, pean3yomUX OCHOBHbIE
o0Opa3oBaTeslbHbIE IPOrpaMMbl, U OCHOBHBIX IOJOXKEHUH «CTpaTeruu pa3BUTUS BOCIUTAHUSA B
Poccuiickoit @enepannu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TIOJIXOJIOB K pa3paboTKe MpOrpaMMBbl [0 XUMHUH, K OMPEICICHUIO O0IIel cTpaTerun
00y4€eHHs, BOCOUTaHUSI U Pa3BUTHsL, O0YUAIOUINXCS CPEICTBAMU yU€OHOTO MpeaMeTa « XUMUs» s
10-11 xnaccoB Ha 0a30BOM ypOBHE COCTAaBMJIM KoOHLeNTyanbHble mnosioxxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH 1I€JIeH, COJepKaHus, pe3ysIbTaToB OOyueHHsI U TpeOOBaHUI K YPOBHIO
[OJATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHME,  IIOJlydaeMO€  BBITYCKHHKaMH  00mIeoO0pa3oBaTeinbHOM
OpraHu3aluy, SBJISETCA HEOThEMJIEMON 4acThlO0 X 00pa30BaHHOCTU. OHO CIYXKHUT 3aBEPILAIOIINM
3TaroM peaju3alui Ha COOTBETCTBYIOIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIIUX
[IEJIOCTHOM CHCTEME XUMHUYECKOTOo 00pa3oBaHMsA. DTH LEHHOCTH KAacaloTCs IMO3HAHHS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTyphI YEIIOBEKA, a TAK)KE HKOJIOTUIECKU
000CHOBAaHHOTO OTHOILLIEHMSI K CBOEMY 3/I0POBbIO M HPUPOJHOH cpere. Peanusyercs xumudeckoe
oOpa3oBaHue OOyyaloIIMXCS HAa YpOBHE CPEIHEro oO0Iero oOpa3oBaHMs CpPEACTBaMHU y4eOHOIO
npeaMera « XUMHs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OMPEENIEHbI B IpOrpaMMe 10 XUMHUU C
y4€TOM Ccreun(PUKU HAYKH XMMUH, €€ 3HAUCHUs B MO3HAHWU MPHUPOJBI U B MaTepUaIbHON KU3ZHU
o0miecTBa, a Takke C Y4€TOM OOIIMX Mejded M NMPUHLUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeIHero ob1ero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS KakK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIPaeT 0cOOYyI0 poJib B COBPEMEHHOM
IUBUJIM3ALMM, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KyiabTyphl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIMOHATIBLHOTO HAYYHOI'O MBIIIEHHUS, B CO3/JaHNE LIEJTOCTHOTO MPECTaBICHUs 00
OKpY’KalollleM MHUpe Kak O €IMHCTBE MPHUPOJbI M 4elloBeKa, KOTopoe (GopMupyercs B XUMHUHU Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MUpPa, OCO3ZHAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIECTB, X CBOMCTBAMH U BO3MOXKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJENCTBYSI C IPYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHUS CTala HEOThEMIIEMOU
YaCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOMMBIM YCIOBHEM YCIEIIHOTO TPY/a U KHU3HH KaXKJ0ro YiIeHa
oOmiectBa. CoBpeMeHHass XMMHUsI KaK HayKa co3uJaTelibHasi, KaK HayKa BBICOKMX TEXHOJOTUH
HaIpaBJiieHa Ha pelIeHue TI00anbHbIX MPOoOJeM YCTOHYMBOIO pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, IKOJOTMUECKON 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBUM ¢ OOIMMH LEIIMH M MPUHIUIIAMU CpelHEro oomero oOpa3oBaHUsS
conepxkanue npenmera «Xumusp» (10—-11 xmaccel, 0a30BbI YPOBEHb H3yU€HUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOyYaloIIMXCsl, HEOOXOAUMYIO WM JUIS
BBIPAOOTKM MHMPOBO33PEHUECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHUS B IKU3Hb COLUYMA,
IPOIOJDKEHH 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocTtaBistomyuMu npeaMeTa «XUMUsS) ABISIIOTCA 0a30Bble Kypcehbl — «OpraHudeckast XuMHsh»
u «OO01ast 1 HeopraHu4eckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHMsI KOTOPBIX SIBIISIOTCA
OCHOBBI 0a30BO HAyKH: CHCT€Ma 3HAHHWH 1O HEOPTaHMYECKON XUMHUU (C BKIIOYCHHEM 3HAHUM W3
oO0rmiell XUMUM) U OpraHnyeckoi XuMuu. GopMHUpOBaHUE TAHHON CHCTEMBI 3HAHUW MPU M3YyYCHUU



npeaMera o0ecrneuynBaeT BO3MOXKHOCTh PAacCMOTPEHUSI BCErO MHOT00Opa3Hs BEIIECTB HA OCHOBE
O0LINX MOHSTHUH, 3aKOHOB ¥ TEOPUN XUMHUH.

CrpykTypa comepxaHusi KypcoB — «Opranudeckas xumus» U «OO0IIass U HEOpraHHYECKast
XUMUS» cPOpMHUpOBaHA B MPOrpaMMe MO0 XMMHHM Ha OCHOBE CHCTEMHOIO MOJAXO0Jla K H3yUYEHHUIO
yueOHOro Mmatepuana U OOyCIOBJIEHa HCTOPHUYECKHM OOOCHOBAHHBIM pPAa3BUTHUEM 3HAHUN Ha
ONpPEACNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYeCKOW XHMHHU BEIIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCUYECKOM TEOpUU CTPOECHUS OpPraHMYECKUX COEIMHEHUH, a
TaKkK€ HAa YpPOBHE CTEPEOXMMHMUYECKHUX M DIIEKTPOHHBIX MPEJICTABICHUNW O CTPOCHHM BEIIECTB.
Cenenusi 00 HM3yyaeMbIX B Kypce BeLIECTBaX JMAAlOTCSI B PAa3BUTHM — OT YIVIEBOAOPOIOB [0
CIIOXKHBIX OMOJOTMYECKH AKTUBHBIX COEOUHEHHM. B Kypce opraHMYeckod XUMHUHM I0JIy4daroT
pa3Butue cQOpPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TIepBOHAYATILHBIC
MPEJICTABICHUS] O XMMHUYECKON CBsI3M, KJIaCCU(UKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCHMOCTHU
CBOICTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKOMN peaKinHu.

[Ton HOBBIM yIJIOM 3peHUsI B IHpeamere «Xumus» 0a30BOro ypoBHS paccMaTpHUBaeTCs
U3yYeHHBII Ha YpOBHE OCHOBHOTO 0OmEro o0pa3oBaHMsS TEOPETUYECCKHI MaTepual |
dakTonornueckue CBEJCHUS O BEIIeCTBaX M XMMHMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OOmuas ¥ HeopraHumyeckas XUMHS» OOyUYaIOIIUMCS IMPEAOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOJOJIOTHUECKUX TO3UINH, TIy0Ke
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIMK 3TOTO 3aKOHA — OT 0000IIaromeii 10 00bsICHSIOMEH 1
MPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHM O BaKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUHU, CBONCTBAX U
IPUMEHEHUH, a TAKXKE 0 XMMHMUYECKUX PEaKIUsAX, UX CYLUIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUS
JornonHsercs B Kypcax 10 KiaccoB 3jieMEHTaMH COJIEP)KaHUs, UMEIOIUMHU KYJIbTYpPOJIOTUYECKUH 1
NPUKIAJHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT NOHUMAHUIO B3aUMOCBSI3U XUMHHU C JIPYTHMMHU
HayKaMH, PacKpbIBalOT €€ pOjb B II03HABATEIBHOW M TNPAKTUYECKOM AEATEIBbHOCTU YEIIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBaKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU U MPAKTHUECKUX
NPWIOKEHUH XMMHH, TOMOTAalOT BBIYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HaYMMbIX TNpoOieMax, CBS3aHHBIX C XHMMHEH, KPUTHUYECKH OCMBICIMBATh HWHPOPMALUIO U
IPUMEHATHh €€ Ul IONOJHEHUS 3HAaHUM, PELICHMs] MHTEUIEKTYaJbHBIX M JKCIIEPUMEHTAIBHBIX
MCCIJIEIOBATENbCKUX 3a7a4. B 1ienom cogepxanue ydyeOHOro npeamera « XUMUs» JaHHOTO YPOBHS
W3Y4YEHUs] OPUEHTHPOBAHO Ha (POPMHUPOBAHUE y OOYyYarOIIMXCS MHPOBO33PEHUECKON OCHOBBI JJIS
NOHUMaHMus (QuIocOPCKUX UAEH, TaKMX Kak: MaTepUaIbHOE E€IMHCTBO HEOPTraHMYECKOro U
OpPraHMYecKOr0 MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM M CTPOCHHEM,
M03HABAEMOCTh MPHUPOAHBIX SBJIEHUN MYTEM HKCIEPUMEHTAa W PELICHUS MPOTHUBOPEUUNH MEXIy
HOBBIMU (D)aKTaMHU U TEOPETUYECKUMHU MPENOChUIKAMHU, OCO3HAHWE POJIM XHUMHHM B PEIICHUU
HKOJIOTHUECKUX MpoOJieM, a Takxke MpolieM cOepekeHHs] SHEPreTHYeCKUX PECypCcoB, ChIPbS,
CO3/1aHHSI HOBBIX TEXHOJIOTUH U MaTepUaJIOB.

B nnane perienus 3aiad BOCIUTAHUS, Pa3BUTHS U COLMATM3ALUN 00yYaIOIIUXCs IPUHSATHIE
IpOrpaMMOil MO XHMHHM TOJXOJbl K OIpPENeJeHUI0 COAEpKaHHUS U IOCTPOCHHs IpeaMera
npeaycMaTpuBaoT (OpMHpPOBaHHE YHHBEpPCAIbHBIX Y4YeOHBIX JecTBUI, UMeromux 0azoBoe
3Ha4YeHHE IS Pa3InYHbIX BUJIOB JIEATEIBHOCTH: pEIIeHUs TpobieM, MOMCKa, aHau3a 1 00paboTKU
uH(poOpMallii, HEOOXOAUMBIX AJii NPUOOPETEHHsS OMNbITa MPAKTHUECKONH M HCCIEeI0BaTEeNbCKON
NEeSTeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B mpaxTuke npenogaBaHusl XMMUH Kak Ha ypOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus, Tak U Ha
YPOBHE CpelHero oomiero oOpa3oBaHMs, NMPH OIMPEACICHHUH COICPKATEIbHON XapaKTepHUCTUKU
Hene W3y4yeHHs TMpeAMeTa HampaBlIEHHEM MEepPBOCTENEHHOW 3HAYUMOCTU  TPaJULMOHHO
npusHaércss  (GOPMUPOBAHHME OCHOB XMMHYECKOW HayKd Kak o00JIaCTU  COBPEMEHHOI'O
€CTECTBO3HAHMUS, TPAKTHUUECKOM NEATEIHHOCTH YelIOBEeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOI



KyJbTypbl. C METOAWYECKON TOYKM 3pPEHHS TaKOW MOJAXOJA K ONPENEICHHUIO LeNed H3y4YeHUs
mpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pPCHHUS TIABHBIMH [EISIMH W3YYCHHs TpeaMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 KI1.) SABISAIOTCS:

e (QopmupoBaHHE CHCTEMbl XHMHUYECKUX 3HAHUN Kak BaKHEHIIeH cocCTaBIsOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOW JieXaT KIIOYEBbIC MOHSTHS,
dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPUU XUMHUH, OCBOCHHE SI3bIKA HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIICHHI MHPOBO33PEHYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUA U CTAHOBJICHUS;

e (QopmupoBaHUE U pPa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAX MO3HAHMS BEUIECTB U
XUMHUYECKHX peakiui, HEOOXOAUMBIX i MPUOOpPETeHHUs] YMEHUUW OPHEHTHUPOBATHCA B
MHUpPE BEIIECTB U XUMUYECKUX SIBJICHHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON U
IMOBCEAHEBHOM KU3HU;

® pa3BHUTHE YMEHUH M CIIOCOOOB JEATCILHOCTH, CBSI3aHHBIX ¢ HAOIIOCHIUEM U 00BICHEHUEM
XUMHYECKOTO OKCIEPUMEHTa, COONIOJICHHEM TMpaBHi Oe3omacHoro oOpameHus ¢
BCIIICCTBAMH.

Hapsiny ¢ 3TuMm, coaepskaTesnbHas XapakTEpUCTUKA IeNiel W 3a/Jay U3y4YeHHs MpeaMeTa B
porpaMMe Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU MPUOPUTETAMHU B
CUCTeMEe cpenHero obOimero oOpasoBanwms. CerogHsi B MPEMOJaBaHUN XUMHH B OOJIBIICH CTEIECHU
oTIa€TCs MPEANOYTECHUE MPAKTUYECKOW KOMITOHEHTE COCPKAHMs 00ydeHUs, OpDUCHTHPOBAHHON Ha
MOJTOTOBKY BBIITYCKHUKA 00111€00pa30oBaTeIbHON OpraHu3aIiuy, BIaICIoNero He HabopoM 3HAHUIA,
a (QYHKIHMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIMOCOOAMH W YMEHHUSMH AaKTHUBHOTO TMOJyYEHUS
3HAHWI U IPUMEHEHUS UX B PEATbHOM JKU3HH TSI PEIICHUS TPAKTUICCKHUX 3a71ad.

B cBsi3u ¢ 3TUM TIpH H3YUYCHUH TIPEMETa « XUMUSD) JTJOMUHUPYIOIIEe 3HAYCHHUE TPHOOPETAI0T
TaKHe [EeH U 33a]]a4, KaK:

ajanTanys oO0yJaromMXcsl K YCJIOBUSM TUHAMHYHO Pa3BUBAIOILIETOCS MUpA, (hOpMHUpPOBaHHE
WHTCIUICKTyaJIbHO  PAa3BUTOW JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYJIHHYECTBY,
CaMOCTOSITCILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CHTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHUEe Y 00YYarOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINHN ), UMEIOIIIX
YHUBEPCATHHOE 3HAYCHHWE I PA3JIMYHBIX BHJIOB JIEATEIBHOCTH: PEIICHHS MPOOJIeM, TOWCKa,
aHanm3a M 00paboTKM HMH(pOpMANMH, HEOOXOMUMBIX JUIsI TMPUOOPETEHUSI OIbITa JEATEIHLHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TMO3HAHUM XWUMHUHU, a Takxke i OICHKH C IMO3UIUN
HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUYECKHX IIPOIIECCOB Ha
OpraHHU3M 4YeJIOBeKa U MPUPOAHYIO CPENy;

pa3BHUTHE ITO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00y4JaromuXxcsi: CIMOCOOHOCTH CaMOCTOSTENbHO MPUOOpETaTh HOBBIE 3HAHHWS MO0 XUMHHA B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSMH, HCIOIH30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJIOTHH JUIS TIOMCKA W aHaj u3a y4eOHOW W HAyYHO-TIOMYJISPHON MH(GOPMAIUA XUMHUYECKOTO
COJICPIKAHUS;

dbopMUpOBaHHE U Pa3BUTHE y OOYYAIOIIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJII01aTEIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
IpU IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCMHUTAaHNUE y 00ydaromuxcsi yOekIEHHOCTH B TYMaHUCTHUECKON HANpaBIEHHOCTH XUMHH,
e€ BaXHOH pONM B pEIICHUU TINOOaTbHBIX MPOOIEM pAIMOHATBLHOTO MPUPOAOIOIL30BAHHUS,
MIOTIOJTHEHUSI DHEPTeTHUYECKUX PECYpPCOB W COXpPaHEHUsS MPUPOJHOTO DPABHOBECHS, OCO3HAHUS
HEOOXOAMMOCTH OEpEKHOTO OTHOIIEHUS K MPHUPOAEC M CBOEMY 37I0POBHIO, & TAK)KE MPUOOPETCHHS



OTIBITa WCIOJIh30BAHUS TIOJTYYCHHBIX 3HAHWH U MPHUHSATHS TPAMOTHBIX PEUICHHH B CUTYAIHSIX,
CBsA3aHHBIX C XUMHWYCCKNUMU ABJICHUSIMU.

B ydeOHOM maHe cpemHero oOmiero oOpa3oBaHUs MPEeIMET «XUMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOHN 00sacT «EcTeCTBeHHO-HAYYHBIE TPEIMETHI.

OOmmee 4MCIO YacoB, OTBEACHHBIX U W3yYeHHsS XMMHHU, HAa 0a30BOM YPOBHE CPEIHETO
ob1ero oopazoBanusi, coctaBisieT 67 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce —
33 yaca B HEJIEIIO.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHuyeckol XMMHHU: €€ BO3SHUKHOBEHHE, PAa3BUTHE U 3HAYEHHUE B IOJIYUYEHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopus CTpOeHHs Opranndeckux coenuHeHu A. M. bytneposa, eé
OCHOBHBIE TOJIOXKEeHU. CTPYKTYpHBbIE (OPMYIBI OPraHWYECKUX BemiecTB. ['oMosorus, u3oMepus.
XUMHYECKas CBA3b B OPraHUYECKUX COCIUHEHUSAX — OJJUHAPHBIE U KPATHBIE CBA3HU.

[IpencraBienne o Kiaccu(PUKAIMM OpPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHu4YecKux
CoeMHEHUH (cucTeMaTH4ecKas) U TPUBUAIbHBIC HA3BAHUS BKHEUIIMX IMPEICTABUTENEH KJIacCOB
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3YUYEHHUS BELIECTB M HUX IpEBpAlllEHUN: O03HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYeCKUX BEUIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIMPOBAHHE MOJEKYI
OpPraHMYECKUX BEIECTB, HAOIIOCHNE U OMHCAHKUE JIEMOHCTPAIMOHHBIX OIMBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEILECTB IIPU HarpeBaHUH (TJIaBJIECHUE, OOYIJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbl: COCTaB M CTPOEHHME, TOMOJIOTMUECKMH psaAa. MeraH W 3TaH — mnpocTeiiue
MPEJICTABUTENN ANKAaHOB: (pU3MYEeCKHe U XUMUYECKUE CBOWCTBA (peaklUy 3aMEeIeHHs] U TOPEHHUS),
HaX0XJIeHUE B IPUPO/IE, TOTYYEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psii. DTUIEH U MPOIMWIEH — MpOCTeHIIne
NpPEJCTaBUTENIN AJKEHOB: (PU3MUECKMe U XHMMUYECKHE CBOMCTBa (peakiuM TUAPUPOBAHUS,
raJloreHUpPOBaHUs, TUAPATALIMHU, OKUCIICHHS U IOJIMMEPHU3alluN ), TOJyYeHHEe U IPUMEHEHHE.

Ankanuensl: Oytanuen-1,3 u MetunOyramueH-1,3: CTpoeHHE, BaXKHEUIINE XUMHUYECKHUE
cBoiicTBa (peakus noaumepusanun). [loayyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUYECKUH psAJl. ALIeTHIIEH — IpOCTEeHIINN
NpEeJCTaBUTENIb AJKMHOB: COCTaB, CTpOEHME, (U3MYECKHEe M XUMHUYECKHME CBOMCTBa (peakluu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), TOJIyY€HNE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3HMYECKME M XHWMHUUYECKHE CBOWCTBAa (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBaHUs), IOIY4YEHHME W NpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u Xumuyeckue c8OUCMBA (peakyuu 2anro2eHUposanus U HUMpOBAHUs), NOTYYeHUe U
npumernenue.  TOKCMYHOCTh  apeHOB. ['eHeTmyeckas CBSI3b  MEXIy  YIJIEBOJOPOAAMH,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[TpupoaHble MCTOYHUKHU YIIIeBOJOpoJoB. [IpupoaHblii ra3 M momyTHble HEe(TAHBIE Ta3bl.
Hedtb 1 e€ npoucxoxaenue. CriocoObl nepepadoTku HePTU: TeperoHKa, KPeKUHT (TepMUYECKHIA,
KaTaJduTHueckuit), muponus. [IpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH
U B ObITy. KaMeHHBIH yTosib U MPOAYKTHI €0 MepepadoTKHU.

OKCHEpUMEHTAIBHBIE METOJbl HM3YUEHHMS BELIECTB M HMX MPEBPAILEHUI: O3HAKOMIIEHHE C
o0Opa3laMu IutacTMacce, KayuyykoB M pe3uHbl, koiutekuuun «Hedte» u «Yromp», MoaenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U TaJlOT€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pabOThI:
MOJIyYEHUE ITUICHA U U3YUYEHUE €r0 CBOMCTB.

IIpakTyeckas padora Ne 1. «Ilonyuenue 3TusaeHa U U3y4E€HUE €TI0 CBOWCTB»

Pacuérnbie 3amaun.

Boruncnenus mo ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOAHOTO
BEIIeCTBa UM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3 UCXOTHBIX
BEIIECTB UM MPOAYKTOB PEAKIIHH).




Kuciiopoacoaep:kamue opranuueckue coeAHHeHUs

[IpenenpHBIE OAHOATOMHBIC CHUPTHL. MeTaHON U JTaHON: CTpOEHHUE, (U3UYECKHE U
XMMHUYECKHE CBOMCTBA (pPEakUMM C aKTUBHBIMU METajulaMH, TaJlOT€HOBOJOPOAAMHU, TOPEHHE),
npuMeHeHue. BoopoiHbie CBA3M MEX]ly MOJIEKYJIaMU CIIUPTOB. JlelCTBUE MeTaHOJa U 3TaHOJIa Ha
OpraHu3M 4YeJIOBEKa.

MHOroaToMHbBIE CHHUPTHI. ODTWUJICHIVIMKONb W TJIHMLEPUH: CTPOEHHUE, (U3UYECKHe U
XMMHUYECKHE CBOMICTBa (B3aMMOJEICTBHE CO LIEJIOYHBIMU METalIaMU, KaueCTBEHHAs PEaKLMs Ha
MHOroaTOMHblIe cnupthl). /JlelfictBue Ha opraHu3Mm 4enoBeka. I[IpumeHeHue riunepuHa U
STHJICHTJIUKOJIS.

@DeHoII: CTPOCHHE MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKHe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penona.

Anpnerunpl U kemowsi. DopMmanbleruj, aueTalIbJerua: CTpPOCHUE, (U3UYeCKHe U
XMMHUYECKHE CBOMCTBa (peaklUM OKUCIEHUS M BOCCTAHOBJICHMsS, KadeCTBEHHBIE pEaKLUH),
[OJIy4Y€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeiebHbIE KapOOHOBbIE KUCIOTHL. MypaBbHHasi U YKCYCHas KHCIIOTBI:
CTpoeHue, pU3n4ecKue U XMMHUYECKHe CBOMCTBA (CBOICTBa, oOIMe JUIs Kiacca KUCIOT, peakus
sTepuduKaM), IMojaydyeHHMe | npuMeHeHue. CTeapuHOBass U OJEUHOBas KHUCIOTHI Kak
IIPEJICTABUTENIN BBICIIMX KapOOHOBBIX KHMCIOT. Mblila KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT, UX
MOIOILIEE ACUCTBHE.

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MIponu3 CIOXKHBIX 3(QUPOB.
Kupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib KHUpPOB.

VYrieBonbl: coctaB, KiaaccuUKaIs yrieBoaoB (MOHO-, TW- U Toiucaxapuasl). [moko3a —
IpOCTEHIINKA MOHOCaxapHua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJNbl, (PU3MYeCKHe U XHMHUYECKUe
cBoiicTBa (B3aumMoseicTBue ¢ ruapokcunom Meau(ll), okucinenne aMMuadHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJE, NPUMEHEHHE,
O6uonoruueckas posib. @otocunTe3. PpyKTo3a Kak H30Mep IITFOKO3bI.

Kpaxman u nemnono3a Kak HOpuUpojHble mosmMmepbl. CTpoeHHe Kpaxmajla M LEUIIOJIO3bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (TMIpoJn3, KadeCTBEHHAs PEakIMsl C HOJO0M).

OKCHEpUMEHTAJIBHBIE METOABl HW3Y4YEHHs BELIECTB M HUX MPEBPALLEHUI: TPOBEACHHUE,
HaOJII0/IEHUE U OMUCAHKE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KAUECTBEHHbBIE PEaKIIUU
OJTHOATOMHBIX CHHUPTOB (OKHCIeHWe JdTaHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CIHUPTOB
(B3aumMopelicTBue rauuepuHa ¢ ruapokcugoM Meau(ll)), ampaerunoB (OKHUCIEHHE aMMHAYHBIM
pactBopoM okcuga cepebpa(l) u rugpoxcunom menu(ll), B3aumoneicTBie Kpaxmaia ¢ HOJOM),
IIPOBEJICHUE MPAKTUYECKOU pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

IIpakTuyeckasi padora Ne 2. «CBoicTBa pacTBOpa YKCYCHON KUCITOTBD»

Pacuérnpie 3amaun.

Brruucnenus o ypaBHEHHI0O XUMHYECKOW peakiuu (Macchl, 00béMa, KOJIMIEeCTBA UCXOTHOTO
BEIIECTBA WJTK MIPOIyKTa PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTUIECTBY OJJHOTO U3 MCXOJIHBIX
BEILECTB WUJIU IPOYKTOB PEAKLIUHN).

A30TcoepKalle OpraHnYecKue COeAMHEHUSI.

AMHHOKHUCIIOTHI Kak aM(OTEepHBbIE OpraHUYeCKrue CoeMuHECHUs. DU3NYECKUEe U XUMUYECKUE
CBOMCTBa aMHUHOKHCIOT (Ha mpuUMepe TiulnHA). buoiormdeckoe 3HAUYCHHE aAMUHOKHCIIOT.
IlenTuapl.

benkn kak npupOIHBIE BBICOKOMOJIEKYJISIpHBIE cOoeauHeHUsA. l[lepBuuHas, BTOpUYHAs H
TpETUYHAsT CTPYKTypa O€lKOB. XHMHYECKHE CBOWCTBA OEJTKOB: THAPOIH3, JICHATypaIus,
KaueCTBCHHBIC PEAKIIMK Ha OCJIKHU.



OKCepUMEHTAIbHBIE METOAbl W3Y4YeHMsI BEIIEeCTB W HX IMpPEBpallleHUi: HaONIoJCHUE H
OTHCaHKE JEMOHCTPALMOHHBIX ONBITOB: ACHATypalus OEJIKOB IpU HArPEBAaHUH, IIBETHBIC PEAKLIUU
OeNKOoB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHBIE TOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTETIECHb IMOJIMMEPU3ALINH, CPETHS MOJIeKysipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BEICOKOMOJIEKYJIIPHBIX COCTMHEHUH — NOJIMMEPH3aIHs U TIOJTUKOH/ICHCAIIHS.

OKCHepUMEHTAIbHBIE METOJbl M3YUYEHHUS BEIIECTB M MX MPEBpAIllEHUI: O03HAKOMIICHHE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyyKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€d NpU M3ydYeHHUU opraHuuyeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS 4epe3 HCIONb30BAaHME KaK OOUIMX eCTECTBEHHO-HAyUHBIX MOHSITHH, Tak H
MOHSITUM, SBIISIOUINXCSA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0me ecTecCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, Kiaccu(ukanus, NEePHOANYHOCTh, HAOIIOJCHUE, HW3MEPEHHUE, HKCIEPUMEHT,
MOJIeJTUPOBAHUE.

O®uzuka: MaTepus, YHEpPrusi, Macca, aToM, JJIEKTPOH, MOJIEKYJa, YJHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHHE BEIECTBa, (PM3NYECKHE BEIMYMHBI M €AMHUIBI UX
U3MEpEHUsI.

buonorust: kierka, opranusMm, Ouochepa, oOMeH BelIeCTB B oOpranusme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YTIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoOoTHs: MHIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOTO MUTAHUS, MOIOIINE CPENICTBA,
JIeKapCTBEHHbIE U KOCMETHUYECKHE IMpernaparhl, MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.



I[TNTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHNH HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaer TpeOOBaHMSA K pe3yJbTaTaM OCBOCHUS OOyYarOIIMMUCS
IporpaMM CpeaHero odmero oOpa3oBaHUS (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
HayuHo-MeTonn4yeckoil 0CHOBOM AJisi pa3paboTKy MJIaHUPYEMbIX Pe3yIbTaTOB OCBOCHUS IIPOrpaMM
cpenHero odmiero 06pa3oBaHus SABISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBMM € CHCTEMHO-AEATEIBHOCTHBIM TIOAXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEAHEro 00IIero oOpa3oBaHUs BbIICICHBI
CJIETyIOIINE COCTABIISIOIINE:

OCO3HAaHHE OOYYaIOIIMMHCS POCCHICKOM TPakIaHCKONH HISHTHYHOCTHU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

[[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJCHUU JHMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKaMH, MPUCYIIMMH LEJIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3zoBaHus;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHUYECKOM KYJIbTYPhl U CHOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
KU3HEHHBIE TITaHBI.

JIMgHOCTHBIE PE3yJIbTAThl OCBOSHHS MpeIMeTa «XHUMHUsD) JOCTUTAIOTCS B €MHCTBE YICOHOH
U BOCIUTATENbHON NEATETBHOCTH B COOTBETCTBUU C T'YMaHHUCTHYECKHMMHM, COLMOKYJIbTYPHBIMHU,
JYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMM M HJl€JlaMH POCCHMCKOr0 TIpaXkJJaHCKOro OOIIecTBa,
NPUHATBIMH B OOIIECTBE HOPMAMH M MPAaBHJIAMH TOBEACHHUS, CIIOCOOCTBYIOMIMMH IPOIECCAM
CaMOTIO3HAHUSI, CAMOPA3BUTHS X HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH 00YYaIOIIMXCS.

JIMuHOCTHBIE pE3yNbTaThl OCBOCHMS NpeaMeTa «XUMHs» OTpa)xaroT CPOPMHUPOBAHHOCTH
OTIbITA TO3HABATENILHOM U MPAKTUYECKOM AeSATETbHOCTH 00YYaIOLIMXCS 110 peau3allii MPUHSATHIX B
oO11ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI OOYYAIOUIMMHUCS CBOMX KOHCTHTYIIMOHHBIX NpPaB M OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPABOIOPAIKY;

NPEJCTAaBICHUS O COUMAIBHBIX HOpMax W TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IESTENbHOCTH IMPH CO3JaHUU yYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATENbHbIX 3314, BHIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apTyMEHTHI TPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NeATETHHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HayYHOMY HACJIEIMIO OT€YECTBEHHOW XHMUHU;

YBaKEHHS K MTPOIECCY TBOPUECTBA B OOJIACTH TEOPUHU U MPAKTUIECKOTO TIPUMEHEHHUST XHMHUH,
OCO3HaHHUA TOTO, YTO JOCTHKEHHS HAYKH €CThb pe3yJbTaT JUIMTEIbHBIX HAOII0EHHUM, KPOMOTIUBBIX
HKCIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTHKOB;

MHTEpeca U NMO03HaBaTEIbHBIX MOTHBOB B MOJIYYEHUH U TOCIEAYIONIEM aHaIu3e HH(popMaIuu
0 MEPEIOBbIX JOCTHKEHUSIX COBPEMEHHOM 0TEeUeCTBEHHOM XUMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CUTYalluH, CBA3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U MPUHUMATH
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE MOBEAEHHWE W TNOCTYNKH CBOMX TOBAapUIIEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMaHHUA LEHHOCTeH 370poBoro u Oe3zomacHoro oOpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DU3HUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOroeHHsI paBUIl O€30MaCHOr0 00paIIeHUs C BEIIECTBAMU B OBITY, MOBCEAHEBHON KU3HU
U B TPYJIOBOH JIE€STEIIBHOCTH;

MOHUMAHUS [ICHHOCTH TIPAaBHJI WHIUBUAYATHHOTO U KOJJICKTUBHOTO OE30MaCHOTO TIOBEICHU S
B CUTYyaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U JKU3HU JIFOJICH;

OCO3HAHUA TOCIEACTBUM M HENPUSTUS BPEAHBIX MPHUBBIUEK (YMOTPEOICHUS aIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIIENOBATENBLCKOM  JEATEIHbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AakKTUBHOE Yy4YacTHE€ B PEIICHUM NPAKTUYECKUX 3aJad COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTHISCKOMY H3YUYSHHUIO TPO(eCcCHil pa3InIHOro pojia, B TOM YHCIIC Ha OCHOBE
MIPUMEHEHUS MIPEAMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JHOJAM TPyJa U pe3yJIbTaTaM TPYI0BOM JAESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIMBUIYATHHOM TPAEKTOPUHU 0Opa3oBaHUs, OyIyIIen
npodeccuu M peanu3ald COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYE€TOM JIMUHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTUYECKU IIEJI€CO00Pa3HOTO OTHOIICHHS K TMPHUPOJIC, KaK MCTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AIBHOTO XapakTepa JKOJIOTUYECKUX MPOOIeM, BIHMSHHUS dKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATILHOM CpPE/Ibl;

OCO3HAHUs HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHIKEHUNW XMUMHUH JUJISl PEIICHUsT BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HENPUATHS JEHUCTBUM, MPUHOCAIIMX BpEI OKpYyXalolled NpUpPOAHOU Ccpele,
YMEHHS TPOTHO3UPOBATH HEOIATOMPUATHBIE HSKOJIOTHUYECKHUE TOCIEACTBUS MPEeANPHHIMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJU4Msl PA3BUTOTO OSKOJOTMYECKOTO MBINIICHUS, OKOJOTUYECKONW KYJIbTYpBhI, OIIBITA
JEATETbHOCTH  JKOJIOTUUECKOW  HANpaBJICHHOCTH, YMEHUS  PYKOBOJCTBOBATHCS HUMH B
MO3HABATEILHON, KOMMYHUKATUBHOW W COIMATBHON MPAKTHUKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKHU ¥ OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUA CHeuUKN XUMHH KaK HayKd, OcCOo3HaHuUs €€ poid B (HOPMHUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO MPEACTaBIECHUS 00 OKpYyXkKaroIlieMm
MHpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEHN U PEIICHUN
po0JieM COXpaHEHHUS MIPUPOTHOTO PABHOBECHS;

yOSXKAEHHOCTH B 0COO0OM 3HAUYMMOCTH XHMHH Ui COBPEMEHHOH LMBHUIM3alUU: B €€
T'YMaHUCTHYECKON HAMpaBICHHOCTH W BA)XHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHOU
KyJbTYpbl, PEIICHUU TJI00aJbHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,



SHEPreTUYeCcKOM, MUIIEBON U 3KOJOTHYECKON 0€30IacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00eCIIEYeHUH
YCIIOBUH YCIIENITHOTO TPYAA U SKOJIOTHYECKH KOM(POPTHOM KUZHU KaXKIOT0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHUMAHUS  CYIIHOCTH  METOJIOB  IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydyaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBIICHUN OKPYXKAIOIIEr0 MUpPa U MPOUCXOASIINX B HEM U3MEHEHUH, yMEHUs
nenath 000CHOBAHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIIUXCS TAHHBIX C LEJBI0
MOJIyYEHUS JJOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO UCIOIB30BaTh XUMUYECKUE 3HAHUS JIJIS pelIeHUs] TPoOJieM B
pealTbHBIX KU3HEHHBIX CUTYAIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM IS TEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHM K HEMPEPhIBHOMY OOpa30BaHHIO M CamMO00pa3oBaHUIO, K
AKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHUU MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM TPy/1a B Pa3IMUHBIX cepax MpoPecCHOHATbHON AeITeIbHOCTH.

METANPEJIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe Pe3yJIbTaThl OCBOCHHS YICOHOTO TIpeaMeTa « XUMHUsD» Ha YPOBHE CPEIHETO
o0mrero oOpa3oBaHuUs BKIFOYAIOT:

3HAYUMbIC i1 (OPMHPOBAHUS MHPOBO33PEHHSI OOYYAIOUIMXCS MEXIUCIUILTUHAPHBIC
(MeXTpeIMeTHbIC) 00IIeHAYYHbIC TTOHITHS, OTPAKAIONINE [IEIOCTHOCTh HAYYHON KapTUHBI MUPA U
crenuuKy METOJOB IO3HAHWs, UCIOJh3yEeMBIX B C€CTECTBEHHBIX HaykKax (MaTepus, BEIIECTBO,
SHEprus, SIBJICHUE, TPOIECC, CHCTEeMa, HAY4YHbIH (DakT, MPHHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCTIEI0BaHNE, HAOMIOACHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHBbIC yUeOHBIC ACHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHEIC, PETYJIATUBHEIC),
obecnieunBaromue GopmMupoBanrue (GyHKIHMOHATEHONH TPAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIHU
o0y4aromuxcs;

CIOCOOHOCTh oOydaromuxcsi ~ UCHOJIb30BaTh OCBOGHHBIE  MEXIUCIUILINHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHHWS W YHUBEpCAJIbHBIC YYeOHBIC JCHCTBHS B TIO3HABATCILHOW U
COLIMAIbHON NTPAKTHKE.

MetanpeaMeTHble  pe3yabTaThl OTPAXAOT OBNAJCHHE YHUBEPCATBHBIMH  YYEOHBIMH
MO3HABATEIbLHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

ORJiajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEILHBIMH 1€HCTBUIMU:

1) 6a3oBbIe JJOrMUYecKHUe AeHCTBUS:

CaMOCTOSITENIHO  (DOPMYIHpPOBaTH U  aKTyadU3UpOBaTh MPOOIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEACIATh TeNIM JACITeILHOCTH, 3aj7aBas IapaMeTpbl W KPUTEPUU WX JIOCTHKCHUS,
COOTHOCHTB Pe3yJIbTaThI JICITSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIF30BAaTh TPU OCBOGHUU 3HAHUW TMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapaKkTepHble TPU3HAKK TOHATHA W  yCTaHABIUBAaTh MX B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE MTOHITHS JIsI OOBSICHEHUS OT/ICITBHBIX (PAKTOB M SIBIICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPHUH TS KIIACCU(UKAINA BEIICCTB U XUMHYCCKHUX PEaKIIHIA;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3yYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHIYKTUBHbBIE, I€TyKTUBHBIC, [0 aHAJIOTUH), BBIIBIATH
3aKOHOMEPHOCTH M IPOTHBOPEYHUS B PAaCCMATPHBACMBIX SIBIICHUSAX, (DOPMYIHUpPOBATH BHIBOJBI H
3aKIJTFOUCHUS;

NPUMEHSTHh B TPOIECCe MO3HAHUS, HCIOJIB3yeMble B XHMHUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, TIPe0OpPa3OBhIBATh MOJAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYeCKas (QopMmyJsia, ypaBHEHHE XHMHUYCCKOH pEaKIMK — [P PEIICHUU  yUCOHBIX



MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHATh HAa3BaHHbBIE MOJICIbHbBIC MPEICTABICHUS NI
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TO3HAHUS BEILIECTB M XUMUYECKUX PEaKIU;

dbopMynupoBaTh LEAM U 3aJa4d  WCCJIEIOBaHMS, MHCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIFHO CPOPMYITMPOBAHHBIE BOMPOCH! B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(bopMHpPOBaHUS TUIIOTE3BI 110 TPOBEPKE MPABHIILHOCTH BHICKA3bIBAEMBIX CYXKICHHIA;

BJIQJIETh HAaBBIKAMH CAaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TPOBEICHHUS YUYEHUYECKUX
9KCIIEPUMEHTOB, COBEPIUICHCTBOBATh YMEHHS HAOIIOJaTh 3a XOAOM IPOLEcca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro  pe3yibTaT, (HOpMYyIHpOBaTh OOOOIIEHHS W BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBaHUS, COCTABJISATH OOOCHOBAaHHBIM OTYET O MPOJAEIAHHOMN
pabore;

npuoOpeTaTh OMBIT YYEHUYECKOW MCCIEOBATEIbCKONM U MPOEKTHOM JeSATENbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIPHOMY TIIOMCKY METOJIOB pEHICHHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHKAX MH(OpMaLUU (Hay4yHO-TIOMYJIApHAs IUTepaTypa
XUMHYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypcsl VIHTepHeTra), aHaIM3UpPOBAThH
UHPOPMALIMIO PA3JIMYHBIX BUAOB U (GOPM TPEICTABICHUS, KPUTHYECKH OLEHUBATH €&
JIOCTOBEPHOCTH M HETIPOTUBOPEUHBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHITh pa3IUYHble METOAbl IMPU IOUCKE U O0TOOope
uHpOpManuu, HeOOXOIMMOM TS BHITIOJIHEHHS YIeOHBIX 33124 OMPEIeIEHHOTO THIIA;

nproOpeTaTh OIBIT HCIOIB30BaHUA HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHMAJbHYIO (hOpMy TMpelcTaBleHUsT HHPOpPMAIUN (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCTIONIB30BaTh HAYYHBI S3BIK B KAueCTBE CpEACTBA MpH paboTe C XUMHUYECKOH
uHpopMaLueil: MPUMEHATh MeXIpeaAMeTHbIe ((PU3nYeckre 1 MaTeMaTH4YeCKre) 3HaKU U CUMBOJIBI,
(dopmyIibl, a00OpeBHaTypbl, HOMEHKIATYPY;

MCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMHY 1€l CTBUSIMU:

3aaBaTh BOIIPOCH MO CYIIECTBY OOCYKJaeMoOil TeMbl B XOJ€ Auajiora W/WIN IUCKYCCHH,
BBICKA3bIBaTh  HUJAEH, (OPMYJIUPOBATb CBOM  MPEUIOKEHUS  OTHOCUTENIBHO  BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C TPE3EHTAlMel pe3ybTaTOB TO3HABATEIFHOW JEATENLHOCTH, TMOJTYYSHHBIX
CaMOCTOSITENIEHO UM COBMECTHO CO CBEPCTHUKAMM IPH BBHITIOJIHEHUH XUMHUECKOTO SKCIIEPUMEHTA,
NPaKTUYECKOH PabOThl MO MCCIIEOBAHUIO CBOWCTB M3yYaeMbIX BELIECTB, pealH3allyd y4eOHOTO
npoekTa M (OPMYJIHPOBATH BBIBOJBI IO pe3yjbTaTaM MpPOBEAEHHBIX WCCICIOBAHUN ITyTEM
COTJIACOBAHUS MO3HIIMH B XO7€ OOCYKJICHUSI 1 OOMEHA MHEHUSIMHU.

OBJiaieHNe YHUBEPCAJIbLHBIMH PeryIsTUHBHBIMM A€l CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYUIECTBJIATH CBOIO IO3HABATENBHYIO JIESTENBHOCTD,
omnpezenss e€ LEeTU W 33Jayd, KOHTPOJIHUPOBATh M MO Mepe HEOoOXOIUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alrOPpUTM JCMCTBUIM NpU BBINOJHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBI COCO0 MX pelIeHHs ¢ Y4€TOM MOJIY4YECHHs HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOaHAIN3a U CaMOOLIEHKH.



INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

ITpenmeTrHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckast XUMHs» OTPaXaroT:

c(OPMHUPOBAHHOCTh IPEJCTABICHUH O XMMHMUYECKOHW COCTaBJISIOIIEH €CTECTBEHHO-HayYHOH
KapTUHBI MHpA, POJIM XMMHUHU B TO3HAHUM SIBICHUWA NPUPOABI, B (POPMHUPOBAHUH MBILIUICHUS U
KyJbTYyphl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAWMOW JJsi peUIeHHUs
NPAaKTUYECKUX 3aJad M SKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3J0POBBIO U
MPUPOAHON Cpelie;

BJIAJICHHE CUCTEMON XMMUYECKHX 3HAHUI, KOTOpask BKIIOYAET: OCHOBOIIOJIATAIONINE TIOHATHS
(XMMHYECKUI DJIEMEHT, aTroM, OJJEeKTpPOHHAas O000JI0oYKa aToMa, MOJIEKYJa, BaJCHTHOCTH,
3JIEKTPOOTPHUIIATEILHOCT, XHUMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpalll€HHast), MOJIb, MOJIIpHAsl Macca, MOJIAPHBIN 00BEM, YIIIEpOAHBIN CKeneT, PyHKIMOHAIbHAS
TpyIIa, paauKal, U30Mepusi, ©30MEpPbI, TOMOJIOTHUECKUH PSiI, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPO/
U a30TCOJepIKAIIIe COCTUHEHUS, MOHOMED, TTOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC
COEJMHEHUs); TEOPUHU M 3aKOHBI (TEOpHs CTPOEHHUs opraHmdyeckux emiectB A. M. Bytieposa,
3aKOH COXPAaHEHHUS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJHMYECKUN SI3BIK XHMUU;
MHUPOBO33PEHYECKHE 3HAHUS, JIeKAIIMe B OCHOBE MOHMMAHHS NPUYMHHOCTH W CHUCTEMHOCTH
XUMHYECKHX SIBJICHUH, (AKTOJOTHMUECKHE CBEJCHHS O CBOWCTBAX, COCTaBe, IOJNyYCHUH H
0€30I1aCHOM HCIIOJIb30BAaHUM BA)KHEHIIHMX OPraHUYECKMX BEIIECTB B OBITY U INPaKTHYECKOH
JeSITeTbHOCTH YelIOBEKa,

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTePHBIE MPU3HAKH TOHSATHHA, YCTAHABIMBATH HX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSATHS TPH ONMUCAHWH COCTaBa, CTPOCHUS U
IpEeBpaLCHUH OPraHNYeCKUX COeTMHEHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY [UIS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOH) (HOPMYJT OPraHMYECKUX BEIIECTB U
YpaBHEHHI XWMHUYECKHUX PEaKIWH, NW3TOTABIMBATH MOJEITH MOJEKYJ OPraHMYECKHX BEIIECTB IS
WITIOCTPAIMM UX XMMUYECKOTO M TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH YyCTaHABIMBATh NMPUHAUIEKHOCTh H3YUYEHHBIX OPraHUYECKUX
BEIIECTB 10 WX COCTAaBY M CTPOSHUIO K OINpeNeN€éHHOMY KIacCy/TpyIe COCTUHEHUH
(YyrieBoopobl, KHCIOPO M a30TCOIEPIKaIINe COSAMHEHUS, BEICOKOMOJICKYIJISIPHBIE COSTUHEHHS),
JaBaTb MM Ha3BaHMA 10 cucrtemMatnuyeckoi HomeHknatype (IUPAC), a Taxke mnNpuUBOIUTH
TPUBMAJbHBIE HA3BaHUS OTAENBHBIX OPraHUYECKHX BEIIECTB (ITHJIEH, MPOMMIEH, aleTHJICH,
ATHJICHTJIMKOJIb, TIUIEPHH, (eHo, popMaibIeru, aneTaibIerua, MypaBbuHas KHCII0Ta, YKCyCHas
KHCJIOTa, OJCMHOBAsI KHUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIOK03a, (GPYyKTO3a, Kpaxmall, HeJIT03a,
TJIUIMH);

c(OPMHUPOBAHHOCTh yMEHHUS OINpPENeNiATh BHUIbl XHMHUYECKOH CBSI3M B OPraHUYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI TPUMEHSTH TIOJOKEHUS TEOPHUH CTPOCHUS OpPTaHWYECKHX
BemecTB A. M. bytnepoBa aiisi 0O0bsSCHEHMS 3aBUCMMOCTH CBOWCTB BEHIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUI XapaKTeprU30BaTh COCTaB, CTPOEHHE, GPU3NIECKHE U XUMUUECKUE
CBOWCTBA THUMHMYHBIX IPEACTAaBUTENICH Pa3IMUHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STHJICH, TPOMWJICH, aleTwieH, OyramueH-1,3, merunOyraauen-1,3, OeH307, METaHOJN, 3TAHOI,
STUJICHIJIMKOJb, TJIMIEPUH, (EHOJI, aleTalbIeru]], MypaBbUHAsl U YKCyCHas KHUCIIOTBI, TJIIOKO03a,
KpaxMmaJl, LeJUII0JI03a, AMUHOYKCYCHasi KHMCJIO0Ta), WUTIOCTPUPOBATh T'€HETUYECKYIO CBSA3b MEKIY



HUMH YPAaBHEHHUSIMU COOTBETCTBYIOUIMX XMMHYECKUX PEAKLIUN C HCHOJb30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTePU30BaTh HCTOYHUKH YTIIEBOJOPOIHOTO CBHIPhs (HE(TH,
OPUPOJHBIM Ta3, Yrojb), COCOObI MX MEpPepabOTKH U MPAKTUYECKOE MPUMEHEHHE MPOJYKTOB
nepepadoTKy;

c(hOpPMUPOBAHHOCTh YMEHUH MPOBOIUTH BBIYUCICHUS IO XUMUYECKUM YPAaBHEHHSIM (MacCCHI,
00bEMa, KOJTMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOJYKTA PEaKIUH MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB HJIM MPOAYKTOB PEAKIUH);

c(OpMHUPOBAHHOCTh YMEHUU BIAJETh CUCTEMOW 3HAHMIl 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHUS, UCIIOJIb3yEMbIX B XUMUU TIPH H3YyUSHUH BEIICCTB U XMMHUYECKHX SBICHUN (HAaOII0ICHNUE,
MU3MEpPEHHE, IKCIIEPUMEHT, MOJACIUPOBAHNE), UCIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
NPUHATUS PEIICHUH B KOHKPETHBIX XU3HEHHBIX CUTYalUsAX, CBSI3AHHBIX C BEUIECTBAMU U HX
MIPUMEHEHUEM;

c(hOPMHUPOBAHHOCTh YMEHHI COOJIFOJIaTh IMPaBWIA IMOJH30BAHUS XHUMHUYCCKON TOCYIOH W
7a00paTOpHBIM 00OPYJOBaHUEM, a TAK)Ke MpaBHJIa OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHHU C
WHCTPYKUHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBINONHATH XHUMHUYECKUNH HSKCIEPHUMEHT
(mpeBpallieHnss OpraHUYeCKUX BEIECTB MPU HArpeBaHWM, IMOJIYYEHUE ATHICHA M H3YyYEHHE €ro
CBOWCTB, KQUeCTBEHHBIC PEAKIIMU OPTAaHMYECKUX BEIECTB, JICHATYpaIus OCIKOB MPH HATPCBAHHH,
[[BETHBIEC PEaKIMU OEJIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKU O€30MaCHOCTH MIPH OOpAIIEHUH C
BelleCTBAMH U JTAOOPATOpPHBIM OOOPYIOBaHHEM, TMPEACTABIATH PE3yJIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX pEAKIUiA U  (OpMYIHUPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYI0 WH(OpMAIIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBoil nHpopmaiuu, IHTepHeT u ApyTuX);

c(OpMUPOBAHHOCT yYMEHHUWH COOJIOJIaTh MpaBWJIa OSKOJOTHYECKH I1eJ1ecO00pa3Horo
MOBEJCHUsI B OBITY M TPYAOBOM JEITEIIBHOCTH B IEISAX COXPAHEHUS CBOETO 3/I0POBBbSI U
OKpYXKarolllel NPUPOAHOM Cpenbl, OCO3HABAaTh OIACHOCTh BO3JECUCTBUSI HA KUBBIE OPraHU3MBbI
ONpeeEHHBIX OPraHUYECKUX BELIECTB, TOHUMAas cMbIca noka3arens 11K, noscHATh Ha npumepax
CIOCOObI YMEHBIIICHHS U MPETOTBPAILICHHS KX BPEHOTO BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa;

JUIsT O0yYaromUXCsi C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI: YMEHHE TPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAaX TO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHUIA;

JUTSL CIIETIBIX U CIIAa0OBHIANINX OOYYAIOIIMXCS: YMEHHE HCIONIb30BaTh Pelbe(HO-TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
N HanmenoBanu KosmnuecTBo 4acoB DJIeKTPOHHbIE
°
€ pa3/iesioB H (undgposbie)
n/ Becer  Konrpoabusl  IlpakTuyecku
TeM o0pa3oBaTeJIbHbI
I 0 e padoThbI e padoThbI
NPOrpamMmbl e pecypchbl

Pasnea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUH

11

[Ipenmer
OpraHu4eCcKon
xumun. Teopus
CTPOEHUSA
OpPraHUYECKUX
coeuHEeHUN A.
M. bytneposa

Hroro no pazneny

Paznea 2. Yraesogopoasnl

2.1

2.2

2.3

2.4

IIpenenwvHbie
YIJIEBOJIOPOABI
— aJIKaHbI
Henpenenbubie
YTIIEBOLOPOABL:
AJIKEHBI,
AJIKaJIUEHBI,
AJIKUHBI

ApomaTtnuecku
e
YTJIEBOIOPOABI
IIpuponusie
HCTOYHUKH
YTJIIEBOJIOPOIOB
U UX
nepepabdoTka

Hroro no pazneny

13

Pazpnen 3. Kuciiopoacoaep:xaniue oprannyeckKue coeIuHeHUs

Crouprsl.
3.1 3
®enon
Anbaeruabl.
3.2 KapGoHnogsie 7 1

KHCJIOTHI.




Ci1oxubIE

3upsI
3.3 VriaeBoasl 3 1
Uroro mo pazneny 13

Pa3znea 4. A3oTcoaepxaiiue oOpraHnyecKkue coeIuHeHus

AMUHEL
4.1 AMUHOKHCIIOT 3
bl. benku
Uroro no pazneny 3

Pa3pnen S. BeicokoMoOJIeKYy I pHbIE COCIUHEHUS

IInacTmaccel.
5.1 Kayuyku. 2
Bosokna

Wroro mo pazneny 2

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34 1
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