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Conep:xxanne padoueit nporpaMmsl

1. TlosicHuTenbHAs 3aMucKa.
2. ConeprkaHue ydeOHOTO IIPEAMETa (10 200am 0byyeHus).
3. [lmrarupyembie 00pa3oBaTeIbHBIC PE3YIIBTATHI:

— JIudaHOCTHBIC PE3YIBTATHI,
— MeranpenMeTHbIe pe3yIbTaTH;
— IIpenmeTHble pe3ynbTaThl (10 200am 00y4eHus).

4. TemaTnyeckoe/oypoyHOEe IJIaHUPOBAHUE Y4EOHOTO MpeIMETa ¢ ONpeIe]IeHUEM OCHOBHBIX BUIOB
y4eOHOH JeATeNbHOCTH, AIEKTPOHHBIX (II(POBHIX) 00pa30BaTEIbHBIX PECYPCOB, BHIOB U (GopM
KOHTPOJIS, ¢ YKa3aHMEM KOJIMYECTBAa 4YacOB, OTBOAMMBIX Ha OCBOCHHME Ka)XIOM TEMBbI, paszeia
(nensemces npunodcenuem k paboueil npozpamme, ymeepicoaemcst OmoeLbHbIM JIOKATbHbIM AKIMOM

MAOY «COLLI Ne 9»).
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MNOACHUTEJIBHASA 3AITUCKA

[IporpaMMa 1o XMMHHU Ha ypOBHE CpeJHEro oOuiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
®enepanpHOro 3aKoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepannmny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHMS (eJepanbHO 00pa30BaTENbHON MPOrpaMMbl  CPEIHETO
obmero oo6pazoanus (POIl COO), mnpencraBieHHbIXx B DepepalbHOM TroCyIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c yuérom Konuenuuu npenopaBaHus y4eOHOTO NpeameTa
«Xumusi» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit denepanuu, pean3yrOIMMX OCHOBHBIE
o0Opa3oBaTeslbHBIE TPOTPAMMBI, ¥ OCHOBHBIX MOJIOKeHHH «CTpaTeruu pa3BUTHsS BOCIHTAHUS B
Poccuiickoit ®enepauuu Ha nepuon 10 2025 rona» (Pacnopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0/I0B K pa3paboTKe MpOrpaMMbl M0 XUMHH, K OMpeneieHHI0 o0IIel cTpaTerun
o0y4eHHUsl, BOCIIUTAHUA U Pa3BUTHA OOYYAIOIIUXCS CPECTBAMU y4eOHOTro mpenmMeTa «XuMHsD» s
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIeNTyaibHble monoxeHuss ®I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LeJIeH, COAep)KaHMsl, Pe3ylbTaToB OOy4yeHHMs U TpeOOBaHMH K YPOBHIO
[IOATOTOBKH BBIMTYCKHHUKOB.

Xumuyeckoe  oOpa3oBaHHE,  MOJIy4aeMoO€  BBIIYCKHUKaMH  00IeoOpa3oBaTeIbHON
OpraHu3aliy, SIBISETCS HEOTHEMIIEMON YacThi0 MX 00pa3oBaHHOCTU. OHO CIYXHUT 3aBEpLIAIOIINM
ATarioOM peau3alliy Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX LEHHOCTEH, MPUCYLTUX
L[EJIOCTHOM CHCTEME XHMHYECKOro 00pa3oBaHUs. DTH LEHHOCTH KacaroTcsl TO3HAHMS 3aKOHOB
OpUpoAbl, (POPMHUPOBAHUS MHPOBO33PEHHUS U OOIIEH KyJIbTYPHI UEIOBEKA, a TAKKE SKOJIOTHYECKH
00OCHOBAaHHOTO OTHONICHMSI K CBOEMY 3/I0POBbIO M IPUPOJHON cpere. Peanmusyercss xumuueckoe
oOpa3oBaHHe OOy4alOIIUXCS HAa YPOBHE CpPEJHEro oOIero oOpa3oBaHUs CPEACTBAMH Y4eOHOTO
npeaMera «XHUMHUSA», COJAEPKaHUE U MTOCTPOEHUE KOTOPOro OINPENEIEHbl B MPOrpaMMe MO XUMHHU C
y4€ToM creuu(UKy HAyKH XUMHH, €€ 3HA4eHHs B MO3HAHWU IPUPOJbI U B MAaTEPUATLHOW KU3HU
obmiecTBa, a TaKke C y4y€TOM OOIIMX IeJed U TNPHUHLMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSTHUE CHCTEMBI CpeTHero o0miero oopasoBanus B Poccuiickoit @enepariu.

XuMuUsl Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOyi poJib B COBPEMEHHOI
[UBWIN3ALUN, B CO3JaHUM HOBOW 0a3zbl MaTepualbHOW KyinbTypbl. OHa BHOCHT CBOH BKJIaa B
(GbopMHpOBaHNE PALMOHAIILHOTO HAYYHOI'O MBIIUIEHUS, B CO3/IaHUE LIEJIOCTHOTO NPEJCTaBIECHUsI 00
OKpY)XalollleM MHpe KaK O €IUHCTBE MPUPOJBI M YelloBeKa, KoTopoe (HopMUpYyeTCs B XMMHU Ha
OCHOBE IIOHMMAaHHUS BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOXKHBIMH 00JIaCTIMU IPUMEHEHHUS.

TecHO B3aMMOJEHCTBYs C APYTMMHU €CTECTBEHHBIMH HAayKaMH, XMMHs CTaja HEOThEeMIIEMOil
4acTbI0 MUPOBOM KYJIBTYPhl, HEOOXOJUMBIM YCIOBHEM YCIEUIHOI'O TPYyAa U JKU3HM Ka)KJIOro ujeHa
obmiectBa. CoBpeMeHHasi XMMHsI KaK Hayka CO3HMAaTelbHas, Kak Hayka BBICOKMX TEXHOJIOTHA
HaIpaBjIeHa Ha pelleHHe INI00ANbHBIX MPOOJIeM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOH,
SHEPreTUYECKOM, MUILEBO, SKOIOrMUeCcKOi 0€30I1aCHOCTH M OXPaHbl 310POBbS.

B cooTtBeTcTBMM ¢ OOmMMH LENSMH M TPUHLUIAMU CpeAHEro oOmero obpazoBaHUs
cogepxanue npenMera «Xumus» (10-11 kmaccel, 6a30BbIi ypOBEHb H3yuU€HHs) OPHEHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYI0 MOJIIOTOBKY OOYyYalolUXcs, HEOOXOIUMYI0 UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOIO BKIIOYEHHS B JKHU3Hb COILMYMa,
NPOIOIDKEHHU 00pa30BaHus B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBnsomyUMy MpeaMeTa « XUMUS» SBISAIOTCA 0a30Bble Kypchl — «Opranuyeckas XuMus» 1
«O0mas ¥ HeopraHUYecKass XMMHA», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHUSI KOTOPBIX SIBISIFOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUI [0 HEOPraHWYECKOW XMMUHU (C BKIIIOUEHUEM 3HAHUM U3
oOmmeld XUMHUKM) U OpraHuYecKor Xxumuu. DOpMHUpPOBaHKWE JAHHOW CHCTEMBbl 3HAHWUU TPHU U3YYCHUH
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npeaMeTa o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEr0 MHOrooOpa3usi BELIECTB Ha OCHOBE
OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conmepkanus KypcoB — «Opranudeckas xumus» u «OOmas u HeopraHudeckas
XUMHUS» C(HOPMHUPOBAHA B MPOrpaMMe MO XMMHHM Ha OCHOBE CHUCTEMHOTO IOJX0/Aa K H3YyYCHHUIO
yueOHOro Mmartepuana M OO0yCJOBII€EHA HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpeNeNEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOW XHMHUHM BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KIIACCHUUYECKON TEOPUU CTPOEHUs OPraHUYECKUX COCIUHEHUN, a TaKXKe
Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEJICTaBICHUI O cTpoeHuu BemiecTB. CBeneHus oo
M3y4aeMbIX B KypCce€ BELIECTBAaX JAlTCS B Pa3BUTUM — OT YIJIEBOJAOPOJIOB JI0 CJOKHBIX
OMOJIOTUYECKH aKTUBHBIX COEAMHEHUH. B Kypce opraHmdeckoil XuUMHHM TOJy4YarOT pa3BUTUE
chopMUpOBaHHbIE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NepBOHAYAIbHBIE MPEACTABICHUS O
XMUMUYECKON CBS3M, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIECTB OT
UX CTPOEHUS, O XUMHUYECKOU PEAKIIHH.

[lon HOBBIM yIJIOM 3peHHS B TMpeaMere «XuUMHUs» 0a30BOTO YPOBHS paccMaTpUBacTCs
M3YYCHHBII Ha ypPOBHE OCHOBHOTO OOINEro oOpa3oBaHUs TEOPETHYECKHH MaTepual |
(dakToNornuecKue CBEACHMS O BEIIECTBAX U XMMHMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O6miasi U HeopraHuveckas XUMHs OOYYaloIIUMCSA MPEIOCTaBISETCS BO3MOXKHOCTH OCO3HATh
3HA4YCHUE MEPUOJINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTHYECKUX MO3UIHH, riryOxe
MOHSTh UCTOPUYECKOE M3MEHEHHE (DYHKIIMI 3TOro 3aKOHA — OT 0000IIarIIel 10 00BICHSIOMENH U
MIPOTHO3UPYIOLLEH.

Ennnas cucrema 3HaHMK O Ba)KHEHMIIMX BEIIECTBAaX, WX COCTAaBE, CTPOCHUHU, CBOMCTBAX W
IIPUMEHEHUH, & TaKXK€ O XMMHUYECKHX PEaKLUMIX, UX CYHIHOCTH U 3aKOHOMEPHOCTAX IMPOTEKAHHUS
nononHsercs B Kypcax 10 wm 11 kmaccoB  aieMEHTaMu  COAEpXkKAaHUSA, HMEIOLUMHU
KYJIbTYPOJIOTMUYECKMM M MPUKIAJHON XapakTep. OTH 3HAHHUA CIOCOOCTBYIOT IOHMMAHMIO
B3aMMOCBA3U XMMHUHU C APYTMMH HayKaMH, PACKPBIBAIOT €€ POJIb B IO3HABATEIIBHON U MPAKTUYECKOU
JeSITEeIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH
TEOPUM M MPAKTHYECKUX IPWIOKEHUN XHMHH, IIOMOTAIOT BBITYCKHUKY OpPHUEHTHPOBATHCS B
OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MTPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICITUBATh
uHGOpMALIMI0O WU TIPUMEHITh €€ [UIsl TIOMOJIHEHUS 3HAHWUW, PEUICHUS WHTEIUICKTyalbHBIX H
AKCIIEPUMEHTANIBHBIX HCCIE0BAaTENbCKUX 3ajady. B 1enoMm cojep:kaHue y4eOHOro mpeamera
«XUMUS» JAHHOTO YPOBHS M3Y4YEHUS OPHEHTUPOBAHO Ha (OPMHUpPOBAHHE Yy OOYYAIOLIUXCS
MHUPOBO33PEHYECKONH OCHOBBI JIsi MOHUMAaHHUS (QHIOCOPCKUX HAEH, TaKUX KaK: MaTepuaibHOE
€MHCTBO HEOPraHWYeCKOr0 W OPTraHUYecKOro Mupa, OOYCIIOBICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM M CTPOCHMEM, ITO3HABAEMOCTb INPUPOJHBIX SIBJICHUM IIyTEM DKCIEPUMEHTAa U PELICHUS
IIPOTUBOPEUYUI MEXIy HOBBIMHU (PaKkTaMH M TEOPETUYECKUMHU MPEIIOChUIKAMH, OCO3HAHHME POJIU
XUMHH B DELICHUU SKOJOTHYECKHX MpobiieM, a Takke MpobieM cOepekeHUs: dHEPreTUYECKUX
peCypCoB, ChIPbs, CO31aHMsl HOBBIX TEXHOJIOTUH U MaTEPHUAJIOB.

B mnuiane peuieHus 3ajad BOCIUTAHUS, Pa3BUTHS U COLMANIM3ALMM O0YYarOIIMXCS MPUHATHIE
[IpOrpaMMOM 10 XUMHHM TIOAXOABl K OIPEIEICHUIO COIEpKAHUA U IIOCTPOCHUS IpeaMera
npeaycMaTpuBaoT (OPMHPOBAHNWE YHHBEPCAIBHBIX Y4YEOHBIX JeHCTBHH, HUMeEIOmUX 0a30Boe
3HAYEHUE IS Pa3IMYHBIX BUJOB JEATEIbHOCTH: PEIICHUs MPOoOsieM, oUcKa, aHalu3a U 00padoTku
uHpOpPMaLUY, HEOOXOAMMBIX JUIsI HPUOOPETEHHUs] ONbITa NPAKTUYECKOH U HCCIIEe0BATENBCKOM
NEeSATEIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IIO3HAHUU XUMHUH.

B npakTuke npenojaBaHus XMMUU Kak Ha YPOBHE OCHOBHOT'O 00I1ero o0Opa3oBaHUs, TaK U Ha
YPOBHE CpEJTHEro 0011ero 00pa3oBaHusl, IPU ONPEIETICHUN COAePKATEIBHON XapaKTePUCTHKH LieJe
MU3y4eHUs IpeaMeTa HaIPaBICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJULHAOHHO TNPU3HAETCS
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dbopMUpOBaHHE OCHOB XHMHYECKOM HayKd Kak oOOJacTH COBPEMEHHOTO eCTECTBO3HAHWS,
MPaKTUYECKOU NEATEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KyibTyphl. C
METOANYECKON TOYKHM 3PEHMS] TAKOW MOJIXOJ K ONPENENICHUIO LEJIel M3ydeHUsl MpeaMeTa sIBISeTCS
BIIOJIHE OIPABIAHHBIM.
CornacHO MaHHOW TOYKE 3pEHUs TJIABHBIMU IEJISIMH M3y4YeHUs TpeaMeTa «XuMus» Ha
6a3oBoM ypoHe (10 =11 ki1.) SBASIFOTCS:
¢ (HOpMHUPOBAHKE CUCTEMbl XUMHUECKUX 3HAHUN KaK BaXKHEHIIICH COCTABIIAIOIICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOI JIEKAT KJIFOUEBbIE MOHATHS, (DyHIaMEHTaIbHBIC
3aKOHBl M TEOPUHU XUMHH, OCBOCHHE S3bIKA HAYKH, YCBOECHHWE W MOHUMAHHE CYUIHOCTH
JOCTYNHBIX 0000IIEHUI MHPOBO33PEHUECKOIO0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH HuX
Pa3BUTHS U CTAHOBJICHUS;

e (QopMuUpOBaHHWE W DPA3BUTHE MPEJACTABICHUA O HAyYHBIX METOAAX TO3HAHHS BEHICCTB WU
XUMUYECKHUX PEaKIuii, HeOOXOIUMBIX JIUI IPHUOOPETCHUS YMEHUH OPUEHTUPOBATHCS B MHUPE
BCHICCTB U XHUMHNUCCKHUX HBHGHHﬁ, HUMCIOIMX MECTO B IPpUPOAC, B HpaKTI/IquKOﬁ 158
MMOBCEIHEBHON JKU3HU;

® pa3BUTHE YMEHUU M CIOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U OOBSICHEHHEM
XMMHAYECKOTO  OKCIEPUMEHTa, COONIOICHMEM TMpaBHJ  0E30MacHOro  oOpalieHHs C
BEIIECTBAMHU.

Hapsiny c¢ stuMm, coaepkarenbHas XapakTepUCTUKa Lededl M 3a1ay u3ydeHus IpeaMera B
porpamMMe 1o XMMHUHU YTOUYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IMPUOPUTETAMHU B
cucteMe cpemHero obmiero oopazoanusi. CerofgHs B IMPENOJaBaHUM XMUMHUH B OOJBIIEH CTENEHU
OTHAETCs MPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJAEpKaHUsS 00y4eHUs, OpUEHTUPOBAHHOM Ha
MOJrOTOBKY BBIITYCKHHMKa 00111€00pa30BaTeIbHON OpraHMU3alliy, BIAJICIOIEro He HaOOpOM 3HaHUi, a
(GyHKIMOHATBHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMHU aKTUBHOTO MOJIYYSHHsI 3HAHUN U
MPUMEHEHHUS UX B pEabHOM JKU3HM VISl pEIICHUS MPAKTUUYECKUX 3a1a4.

B cBsi3u ¢ 3THM Ipu M3y4YEHHHU TpeaMeTa « XUMHUs» JOMUHHUPYIOIee 3HaYeHHEe MprUoOpeTaroT
TaKHe LEeIH U 3a/1a4M, KaK:

ajanTanys oOyyaromuxcs K YCIOBHAM JUHAMHUYHO PAa3BUBAOLIETOCS MUPA, (GOPMHUPOBAHUE
MHTEJUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K C€aMOOOpa3oBaHMIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX PpEHIEHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX NPUMECHEHHUEM,;

dbopMUpOBaHHE Y 00YJAIOIINXCS KIFOUEBBIX HABBIKOB (KITFOYCBBIX KOMIICTCHIIHIA), NMEIOIINX
YHUBEPCAIbHOE 3HAYCHHE JJI Pa3IWYHbIX BUAOB JAESITENBHOCTU: PEIICHHS NpoOsieM, TMOUCKa,
aHanmu3a ¥ 00paboTku HH(OpPMAIUKM, HEOOXOAMWMBIX IJIsI NMPHOOPETEHUs OMbITAa IESTEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IO3HAHMM XHUMHUHU, a TaKkKe [JI OLEHKU C TO3MUIMMA
HKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BELIECTB U XUMHUYECKUX MTPOLIECCOB HA OPraHU3M
4eJI0BEKA U IPUPOJHYIO CPENLY;

pa3BUTHE I103HABATEIbHBIX HHTEPECOB, WHTEIJICKTyaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEN
o0yJaromuxcs: CIHOCOOHOCTH CaMOCTOSTENIBHO TPHOOpeTaTh HOBBIE 3HAHMS 10 XUMHH B
COOTBETCTBHH C >KU3HEHHBIMH NOTPEOHOCTSIMH, HCIIOJNB30BaTh COBPEMEHHBIE WH(OPMAIMOHHBIC
TEXHOJIOTUH JJI MOWCKAa M aHaju3a y4eOHOW M HAay4YHO-TIOMYJISIPHOM HH(pOpMAIMU XHUMHUYECKOTO
COZICPKAHUS;
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dbopMUpOBaHHE W pa3BUTHE y OOYYAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHUS,
HaOJIOAAaTEIFHOCTH, COOPaHHOCTH, aKKYpaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH,
NIPY TUIAHUPOBAHUY M ITPOBEACHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIUTAaHHE Y 00yJarOIIUXCs yOeKIEHHOCTH B TYMAaHUCTHUECKON HANIPABIEHHOCTH XUMUH, €€
BXHOH POJIHM B PEIICHUH TJI00ATBHBIX MPOOJIEM PAlMOHATBHOTO MPHPOIOTIONH30BAHUS, TOTIOTHEHHS
IHEPreTUYCCKUX PECYPCOB M COXPAHCHHs IMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OEepeXHOTO0 OTHOIIEHUS K TPUPOAE U CBOEMY 3JI0pPOBBIO, a TaKXKe MPHOOPETEHUsI OIbITa
WCIIOJIb30BaHUS TIOJMYUCHHBIX 3HAHHUW JIJIS IPUHATHUS TPAMOTHBIX PEIICHUN B CHTYAIlHsIX, CBI3aHHBIX
C XUMHUYECKUMH SIBJICHHSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHMsA TNpeaAMET «XUMHs» 0a30BOI0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOH 00sacT «EcTecTBeHHO-HAYYHBIE ITPEIMETHD.

Conepkanue NaHHOW y4eOHOH NporpaMMbl peanu3yeT MNPUHIMMBI U 33Ja4d OCHOBHOM
o0pa3oBarepHON TporpamMmbl cpeaHero odmero oopazoBanuss MAOY «COHI Ne 9» ¢ yderom
porpaMM, BKIIFOYCHHBIX B €€ CTPYKTYypy. Coneprkanue yueOHOTro mpeIMeTa MOKET Peau30BhIBAThCS
B Pa3JIMYHBIX OpPMax, MPOBOAMMBIX, B TOM YHCJIE, U BO BHEYPOUHOE BPEMSI.

Pabouas mporpamMma MO3BOJISET YYUTEIO HMCIOIB30BaTh €€ KaK B YCIOBUSX TPAAMIIMOHHOM
KJIACCHO-YPOYHOH CHUCTEMBI, TaK W JUIS NUCTAHIMOHHBIX (POPM M CaMOCTOSTEIBHOTO HW3yYCHUS
npeaMeTa OOydaromMMUCS Pa3HBIX YUeOHBIX BO3MOXKHOCTEH, HAXOMSIINXCS B PA3HBIX JKU3HEHHBIX
CUTYallUsIX IPU HAINIHHA HEOOXOIUMBIX TEXHUYECKHX CPE/ICTB.

OneHuBaHue pe3yabTaTOB OCBOCHHS JAaHHOW y4eOHOW MpOrpaMmbl OCYIIECTBISICTCS Ha
OCHOBE KOMILJIEKCA TOKYMEHTOB, PETJIAMEHTUPYIOIIUX CUCTEMY OIEHKH JOCTIKCHHS IJIAHUPYESMbIX
pesyabsratoB ocBoenust OOII COO MAQOY "COI Ne 9".

Temarnyeckoe/lOypouyHOE IIAHUPOBAHHE YUYEOHBIX 3aHATHH OQOPMIISETCS OTICIbHBIM
JOKaJbHBIM akToM. OHO COJECPKUT HAa3BaHUE TEM, Pa3/eioOB, BUbl YIeOHOU NEATEIILHOCTH, BUIBI U
($hopMBI KOHTPOJISL, IIEKTPOHHBIC (ITU(POBBIE) 00pa3oBaTeIbHBIE PECYPChl, 00BEM YacoB.

OOmiee 4ymcCiIO 4acoB, OTBEACHHBIX IS M3YyYCHHS XUMHUHM, Ha 0a30BOM YpPOBHE CpPEIHETO
obmiero oopazoBanms, cocTarisier 136 yacos: B 10 kiracce — 68 gaca (2 waca B Heneno), B 11 kimacce
— 68 yaca (2 yaca B HenEINIO).

Tpunoscenue k 0cHo8HOU 0OpazoeamenvHol npoepamme cpeone2o oouje2o oopasosanusi MAOY « COLLI Ne 9»
Pabouas npoepamma yuebnoeo npeomema « Xumusi. Bazoewiil yposens (2 uaca)y, 10-11 kracc
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COJEPKAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHM4YeCcKOH XUMHUM

[Ipenmer opraHuveckol XUMHUHU: €€ BO3HUKHOBEHHUE, PAa3BUTHE W 3HAYCHUE B IIOJYYCHUU
HOBBIX BELIECTB U MATEPHUATIOB. Teopusl CTpoeHns opraHndecknx coennHeHnii A. M. byrneposa, eé
OCHOBHBIE TOJOXKeHUsA. CTpyKTypHBIE (POPMYJbl OPraHUYECKUX BEHIECTB. | OMOJIOTHUS, W30MEpPHS.
XuUMHYECKask CBSI3b B OPraHMYECKUX COSAMHEHUSX — OJUHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenre o kiaccupUKalMKM OpraHUYEecKUX BellecTB. HoMeHkiaTypa OpraHMYecKHUx
COeMHEHUN (cucTeMaTH4ecKasl) U TPUBHAIIbHBIE HA3BAHUS BaXKHEHINX MpPECTaBUTENEH KIaccoB
OpPraHUYECKHUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M HMX IPEBpPALICHUN: O3HAKOMIIEHHE C
oOpa3llaMi OpPraHUYECKUX BEIIECTB W MaTepuajaMl Ha WX OCHOBE, MOJCIUPOBAHUE MOJEKYI
OpPraHMYECKHUX BEILECTB, HAOIIOJCHNE W OMHCAHME JIEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILEHUIO
OpraHMYECKUX BEIIECTB MPHU HAarpeBaHUU (TUIaBJICHUE, OOYTTIUBAHUE U TOPEHUE).

Yriaesoaopoabl

AJIKaHBI: COCTaB M CTPOCHUE, T'OMOJIOTMYECKUH psAa. MeTraH M 3TaH — MNPOCTEUIINE
MPEJICTABUTENH AIKAHOB: (PU3NYECKUE U XUMUYECKHE CBOWCTBA (PEaKIMU 3aMEIICHHs] U TOPEHUs),
HaX0X/I€HUE B IPUPOJIE, IOJYyUEHHE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHHE, IOMOJOTMYECKUM psAx. DTUIEH W NPONUIIEH — IpocTeuline
MPEJICTABUTEN AJIKEHOB: (U3WYECKHE U XUMHUYECKHE CBONCTBa (peakiuu THIAPUPOBAHUS,
raJIOrT€HUPOBAHUS, THIPaTalluK, OKHCIIEHHUS U MOJIMMEPHU3allNN ), TOIyY€HUE U IPUMEHEHUE.

Ankamuensl: Oyrtamuen-1,3 u metmwnOyramueH-1,3: cTpoeHHe, BaKHEHIIHE XUMHYCCKUE
CBOMCTBA (peakuus noaumepusauun). [lonyueHne CMHTETUYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMUECKUN Psil. ALETHIIEH — IpOoCcTeHInit
MPeJICTaBUTENb AaJKWHOB: COCTaB, CTpOeHHE, (PU3MUeckre M XHUMHYECKHE CBOMCTBa (peakiuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATALIH, TOPEHUS ), [TOJIyYEHUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHHe, (U3MYECKHE M XUMHUYECKHE CBONCTBa (peaKiuu
TaJIOTEHUPOBAHUSA W HHUTPOBAaHMsI), TOJIY4eHHE W TpuMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue c80UCMEA (peakyuu 2ai02eHUPOBAHUSA U HUMPOBAHUS), NOLYYEHUe U
npumenenue.  TOKCHYHOCTb  apeHOB. ['eHeTmyeckas  CBSI3b  MEXIy  YIVIEBOJOPOJAaMH,
MPUHAJICKAIIMMU K Pa3JIMYHBIM KJlaccaM.

[IpupoiHbIe HCTOUHUKH yriaeBo10poAoB. [IprponHblil ra3 u nonyTHsle HeQTsAHBIE ra3bl. HedTh
u e mnpoucxoxaeHue. CrnocoObl mepepaOOTKU HePTH: MEPEeroHKa, KPEKUHT (TepMUYECKUH,
KaTaauTHuecKuil), muponus. [IpoaykTsl nepepadoTku HePTH, UX MPUMEHEHUE B IPOMBIIUICHHOCTH H
B ObITy. KaMeHHBII yrosib U MpoyKThl €ro nepepadoTKH.

DKCIEepUMEHTAIbHbIE METOJbl M3YYEHMsI BELIECTB M MX IMPEBpALICHUN: O3HAKOMIIEHHUE C
o0pa3laMu IUIACTMAcCC, KaydyKoB W pe3WHbI, Koywiekiuu «Hedtb» u «Yronb», mMomenupoBaHHE
MOJIEKYJ YIJIEBOJOPOJIOB U rajJOreHONPOU3BOIHBIX, TPOBEICHUE MPAKTUYECKOM pabOThI: MOTyUYEeHUE
STHJIEHA ¥ U3yYEHHE €T0 CBOMCTB.

PacuérHble 3aaumn.

Tpunoscenue k 0cHOBHOU 0Opa306amenvbHOU npoepamme cpeone2o obujezo oopasosanusi MAOY « COLLI No 9»
Pabouas npozpamma yueonozo npedmema « Xumusi. bazoswuii yposens (2 uaca)», 10-11 knacc
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Bbruuciienust o ypaBHEHHIO XMMHUYECKOW peakimu (Macchbl, 00bEMa, KOIUYeCTBA UCXOIHOTO
BEIIECTBA WM MPOIYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OAHOTO U3 HCXOTHBIX
BELIECTB WU MPOAYKTOB PEAKIIUHU).

Kucnopoaconep:xamye oprannyeckne coeiMHeHUs1

[lpenensHBIE OMHOATOMHBIE CHUPTHL. METaHON ¥ JTAHON: CTpPOEHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA (peakiuu C AaKTHUBHBIMH MeTa/llaMd, TaJlOT€HOBOJOPOJaMU, TOpEHHE),
npuMeHeHne. BoopoHbie CBSI3M MeXly MOJIEKYJaMH CHHUPTOB. JeficTBHe MeTaHOJa W 3TaHOJa Ha
OpTaHU3M YeJIOBEKa.

MHoroaroMHbie CIIUPTHL. DTUIECHTIUKONb U TIIULIEPUH: CTPOCHHE, (PU3NYECKUE U XUMUYECKHUE
CBOMCTBa (B3aMMOJICHCTBHE CO IMIETOYHBIMH METaJlJIaMH, KaUeCTBEHHAsl PeaKlns Ha MHOTOATOMHBIE
ciupThl). JlelicTBrue Ha opraHu3M uesnoBeka. [IpuMeHeHue rimuepruHa U STHUICHTJIUKOJS.

®deHo: CTpOECHUE MOJIEKYIbl, (PU3NYECKHEe U XMMUYECKHE CBOWCTBA. TOKCHMYHOCTH (peHoua.
[Tpumenenue ¢penona.

Anbrerubl U kemornvl. DopManberu, aleTanbIerul: cTpoeHue, Gu3nIecKue U XuMUIeCKue
CBOWCTBA (pEaKLUUU OKUCIEHUS M BOCCTAHOBJICHMS, KAUECTBCHHbIC pEAKIMH), IOJIY4YeHUE U
IpUMEHEHHE.

OnHOOCHOBHBIE TpeleibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuMHAsi U YKCYCHasl KHUCIIOTBHI:
CTpoeHue, (pu3nuecKkue U XMMHUYECKHE CBOWCTBA (CBOICTBa, o0ImMe A Kiacca KUCIOT, PeaKlus
TepuUKaANMK), TOITy4eHHe W TmpuMeHeHHe. CTeapuHOBas M OJIGMHOBAas KHUCIOTHI  Kak
MPEJICTABUTENH BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak CONU BBICHIMX KapOOHOBBIX KHCIOT, UX
MOIOIIEE JEHCTBHUE.

Crnoxuble 3¢upbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHCIOT. ['MIponu3 ClOXKHBIX 3(QHUPOB.
Kupsr. 'maponns xupos. Ilpumenenue xupoB. buonorndeckas poib )KUPOB.

VYTaeBoabl: COCTaB, KIACCU(HKAIMS YIIeBOJOB (MOHO-, M- W Tojucaxapuabl). [moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYINbl, (U3MUECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcuaom meau(ll), okucienne aMMUauHBIM PacTBOPOM OKCHIA
cepebpa(l), BoccTraHoBieHHE, OpOXKEHHME TJIOKO3bI), HAXOXKJACHHE B TPHUPOJAE, IPUMEHEHUE,
6uonorudeckas poiib. dotocunTes. PpyKTO3a KAaK H30MEP TITIOKO3BI.

Kpaxman u memmono3a Kak HpupofHble moiaumepbl. CTpoeHHe Kpaxmaia U IeJITIOJIO3BL.
dusznueckre U XMMHUUECKHE CBOMCTBA KpaxMaia (THIpPOIu3, KaYeCTBEHHAs PEaKIusi C HOAO0M).

OKclepUMEHTaIbHbIE METOJbl H3y4YeHHMs BEIIeCTB M UX I[PEBpallleHUil: MpOoBeIeHHUE,
HaOJIOZICHNE W ONHMCAHKME JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE CITUPTOB, KAUECTBEHHBIC PEAKIUH
OJIHOATOMHBIX CIUPTOB (OKHCIEeHHEe »JTaHoia okcugom wmeau(ll)), MHOroaTOMHBIX CHHPTOB
(B3aumogeiictBue raunepuHa ¢ ruzapokcuaom meau(ll)), anprerunoB (OKuCIEHHME aMMHUAYHBIM
pactBopoMm okcuaa cepebpa(l) u ruapoxcugom menu(ll), B3ammonelicTBue kpaxmaina ¢ HOJOM),
MPOBEJICHUE MPAKTUYECKOM pabOThI: CBOMCTBA paCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaun.

Bbruuciienust o ypaBHEHHIO XHMHYECKOW peakmuu (Macchl, 00bEMa, KOIMYeCTBA UCXOIHOTO
BEIIIECTBA WIM MPOIYKTA PEaKkIMK 10 U3BECTHBIM Macce, 00bEMY, KOJTUUECTBY OAHOTO U3 MCXOHBIX
BEIIECTB WU MPOYKTOB PEAKIIHH).

A3oTcoaeprkalie OpraHn4eckue CoeMHEHN.

AMHMHOKHCIIOTHl Kak aM(OTepHble OpraHMYecKue coequHeHus. PHU3NUEecKue W XUMUYECKHE
CBOWCTBA aMUHOKHCJIOT (Ha TIpUMepe TIHIKHA). bruojornueckoe 3Ha4eHUE aMUHOKHCIIOT. [lenTu sl

benku kak mnpuUpONHBIE BBHICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuyHasi, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJKOB: THIPOIM3, JIEHATypalus,
KAaueCTBEHHbIE PEAKIIUN HA OEJIKHU.

Tpunoscenue k 0cHOBHOU 0Opa306amenvbHOU npoepamme cpeone2o obujezo oopasosanusi MAOY « COLLI No 9»
Pabouas npozpamma yueonozo npedmema « Xumusi. bazoswuii yposens (2 uaca)», 10-11 knacc
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OKcIepUMEHTalbHbIE METOJbl M3YYeHHs] BELIECTB M MX MPEeBpalleHUi: HaOI0JeHHe U
OINHCAaHUE JIEMOHCTPALMOHHBIX OIIBITOB: JI€HATypalus O€JIKOB MpHU HarpeBaHUU, LIBETHBIE PEAKIUU
OeIKOoB.

BbicokomosiekyasipHbIC COCAUHEHHSA

OCHOBHbBIE TIOHSITUS XHMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIHUMEp,
CTPYKTYpPHOE€ 3BEHO, CTEIICHb MOJMMEPHU3aLUH, CPEIHAA MOJEeKyIsipHas Macca. OCHOBHBIE METOMBI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH — MOJIMMEPU3ALNS U TOJUKOHACHC AL

DKCHepUMEHTAIbHbIE METOJAbl H3YUEHHUS BELIECTB M HMX MPEBpALICHHUI: O3HAKOMJICHHE C
o0pa3iaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzamusi MeXnpenIMETHBIX CBSI3€HM NpPU HM3YYEHUHU OpraHumdyeckorl xumuu B 10 kiacce
OCYILECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U TOHATHH,
SBJISIOIIMXCS] CHCTEMHBIMHM ISl OTAEIIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOu1re ecTeCTBEHHO-HAy4YHbIC MOHATHS: SBJICHHUE, HAYYHbIH (akT, TMIOTE3a, 3aKOH, TEOpus,
aHalu3, CHUHTe3, KiIaccHu(UKaluus, TNEePHUOAUYHOCTb, HAOJIIOJCHUE, HW3MEPEHUE, HKCIEPUMEHT,
MOJIETUPOBAHUE.

@dusuka: mMarepus, SHEPrus, Macca, aToM, DJEKTPOH, MOJIEKYJa, YHEPreTHYECKUH YPOBEHb,
BEIIIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBAa, (PM3NUYECKUE BEITUYMHBI U €AMHUIBI UX
H3MEpEeHUsl.

buonorus: kinerka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BEIIeCTBA (OCIIKH, yIIIeBOIBI, KHUPHI, PECPMEHTEHI).

I"'eorpadusi: MUHEpaJIbl, TOPHbIE IOPO/IbI, MOJIE3HBIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHonorus: NUIEBbIE NPOAYKTHI, OCHOBBI PAallMOHAIBHOIO IHUTAHUSA, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHME Ipernaparbl, MaTepHajbl U3 MCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0OCHOBBI XUMMHU

Xumuueckuit  snemMeHT. ArtoMm. Sapo  atoma, HM30TONBL.  DJEKTPOHHAs  00OJOYKa.
DHepreTHYecKre YpOBHHU, MOIYpPOBHH. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacmpeneneHus 3JIEKTPOHOB IO OpOUTAIM B aTOMax 3JEMEHTOB MEpPBBIX YETHIPEX MEPUOIOB.
DJeKTpOoHHAs KOH(UTYpalus aTOMOB.

Ilepmonnueckuit 3akoH wu Ilepuognmueckas cucremMa Xxumudeckux odnementos /[l M.
MenpgeneeBa. CBsi3b NEpUOIUYECKOTO 3akoHA U lleproauyeckoi cucTeMbl XUMUYECKHUX 3JIEMEHTOB
JI. Y. MengeneeBa ¢ COBPEMEHHOH TEOpPUEH CTPOEHMsSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB MO IPyIIaM U
nepuogaM. 3HaueHHE NEPUOANUYECKOTO 3aKOHA B Pa3BUTUN HAyKH.

CrpoeHue BemiecTBa. XuMuieckas CBA3b. Bubpl XuMHUeCKOH CBSA3M (KOBaJIEHTHAas HENOJspHAas
U TOJISipHasi, MOHHAsI, MeTajuindeckas). Mexanu3mbl 00pa30BaHUsl KOBAJICHTHONW XUMUYECKOM CBSI3U
(oOMeHHBIH 51 JIOHOPHO-aKI[ENTOPHBIN). Bonoponnas CBS3b. BanenTtHoCTb.
DneKkTpooTpuuaTeabHOCTh. CTeneHb okucaeHus. oHbI: KAaTHOHBI M aHUOHBI.

Tpunoscenue k 0cHOBHOU 0Opa306amenvbHOU npoepamme cpeone2o obujezo oopasosanusi MAOY « COLLI No 9»
Pabouas npozpamma yueonozo npedmema « Xumusi. bazoswuii yposens (2 uaca)», 10-11 knacc
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BemectBa MOJEKYISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOWCTBAa BEUIECTB OT THUIIA
KPUCTAJUTMYECKON PEIIETKH.

[lonsitue o aucnepcHbIX cucteMax. VcTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi 10st
BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranumdeckux coeauHeHuid. HoMmeHkiaTypa HEOpPraHM4eCKUX BEIECTB.
['eneTnyeckast CBsi3b HEOPraHUYECKHUX BEIECTB, MPUHAIJICKAIIUX K PA3TUYHBIM KJIACCAM.

Xumunueckass peakuus. Kriaccudukanus XuMUYECKMX peakUMid B HEOPraHUYECKOW U
OpraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHUS MacChl BELIECTB, 3aKOH COXPAHEHUS W IpPEBpallCHUS
SHEPTHH MPU XUMUYECKUX PEAKIHUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTHMble peakiuu.
Xumnueckoe paBHOBecue. GaKTOPhI, BIUAIONIME HA COCTOSIHUE XMMUYECKOTO paBHOBecus. [IpuHnun
Jle [larensbe.

Onekrponutuyeckas auccormanus. CuiabHble W cialble anekTponuthl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KUCTas, HEUTpaJIbHAs, ILIETTOUHAS.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

DKCrepuMEHTAIbHbIE METO/IbI U3YUEHUS BEIIECTB M UX MPEBPAIICHUI: J€MOHCTpPAIUs TaOIHIL
«Ilepuonnueckas cucrema xumuueckux sneMeHToB JI. WM. MenneneeBa», u3ydeHue Mojelen
KPUCTAJUTMYECKUX PEIMIETOK, HAOJIO/IEHHEe ¢ ONHCAaHUE JIEMOHCTPAIIMOHHBIX M J1a0OpaTOPHBIX
OTBITOB (pa3joXeHHe MEePOKCHAA BOJIOpPOJa B MPUCYTCTBUU KaTaan3aTopa, OMPEAENICHHE CpPe.bl
pPacTBOPOB BEIIECTB C TMOMOIIBIO YHHUBEPCAIBHOTO WHAMKATOPA, PEAKIMH HOHHOTO OOMEHa),
MIPOBEJICHUE MPAKTHUYECKON paboThl «BnusHue pa3nuyuHbIX (PAaKTOPOB HA CKOPOCTh XHMHUYECKOM
peaKIm.

Pacuétnpie 3amaun.

Pacuérpl no ypaBHEHHMSIM XMMHUYECKHUX PEAKLHUW, B TOM YHCIE TEPMOXUMHUYECKUE PACUETHI,
PacyEThI C UCTIOIB30BAHUEM MOHATHS «MAcCOBast J0JIs BEIIECTBAY.

Heopranuveckas xumust

Hewmerannsl. [Tonoxxenne HemetannoB B [lepuonnueckoil cucteMe XUMUYECKUX 31€MEHTOB /.
. MenpeneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB. DU3HUYECKUE CBOHCTBA HEMETAIUIOB. AJUIOTPOTIUS
HEMETaJIJIOB (Ha MpuMepe KUciaopoaa, cepsl, pocdopa u yriepona).

XUMHYECKHE CBOMCTBA BaKHEUIIINX HEMETAIIOB (TaJIOreHOB, Cephl, a30Ta, Gocdopa, yriepoaa
U KPEMHMSI) U UX COEIMHEHUN (OKCHIOB, KUCIOPOACOAECPKAIINUX KUCIOT, BOAOPOIHBIX COEUHEHU).

[IpuMeHeHre Ba)KHENUIIINX HEMETAJJIOB U X COCTMHEHU.

Merautel. [lonoxxenue meramnoB B [leproanueckoit cucteMe XUMUYECKUX dieMeHToB [[. M.
MenneneeBa. OcCOOCHHOCTH CTPOEHHUS OJEKTPOHHBIX O000JI0YeK aToMoB MeTauioB. OOmue
¢uzmveckue cpoiicTBa MeTauioB. CIUTaBbl METAIOB. DJEKTPOXMMHYECKUN PsJl HaINPSHKESHUN
METaJIOB.

XUMHYECKHE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUH, Kaaui, KaJIbIIMA, MarHuii, aJlFlOM UHHM,
[IUHK, XPOM, KEeIJle30, ME/Ib) U UX COCTUHEHHA.

OO6mue criocoOb! MOMy4YeHHS MEeTaUIOB. [IpruMeHeHre METAIJIOB B OBITY U TEXHHUKE.

DKCIIepUMEHTAIbHbIE METOJIbl U3YYEHUS BEIIECTB U UX IPEBPAIICHUI: N3yYEHUE KOJUIEKIIUH
«MeTanisl U CIIaBbl», 00pa3lioB HEMETAIJIOB, PEIICHHE SKCTIEPUMEHTATbHBIX 3aa4, HaOMoIeHIe U
OMHCAaHUE JAEMOHCTPALIMOHHBIX U JAOOPATOPHBIX OMBITOB (B3aMMOICHCTBUE THAPOKCUIA ATTFOMUHUS
C pacTBOpaMHU KHUCJIOT U I1IeJI0YeH, KaueCTBEHHbIE PEaKIIMN Ha KATHOHBI METAIIJIOB).

Pacuérnbie 3anaun.

Tpunoscenue k 0cHOBHOU 0Opa306amenvbHOU npoepamme cpeone2o obujezo oopasosanusi MAOY « COLLI No 9»
Pabouas npozpamma yueonozo npedmema « Xumusi. bazoswuii yposens (2 uaca)», 10-11 knacc
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PacuéTpl Macchl BelecTBa UM 00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY BEIECTBA, Macce
UM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMHM BEIIECTB, pacu€Thl Macchl (00BEMA, KOJIUYECTBA
BEIIECTBA) MIPOIYKTOB PEAKIIUH, €CIIH OHO U3 BELIECTB UMEET IPUMECH.

XuMHuS U )KU3Hb

Ponp xumum B oOecrieyeHUH HKOJIOTHYECKOM, DHEPreTUYECKON M IMUIIEBOM 0€30MacHOCTH,
pa3BuTUu MeauUUHEL [loHsATHE 0 HAyYHBIX METOAAX IMO3HAHUS BEUIECTB U XMMHUYECKUX PEAKIIHIL.

[MpencraBneHust 00 OOUMX HAyYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO MOJNYyYEHUs BaKHEHIIMX
BEILIECTB.

UenoBek B MHpE BEIIECTB W MaTEpUaJOB: Ba)XXKHEWILHME CTPOUTEIbHBIE MaTepHaIbI,
KOHCTPYKIIMOHHBIE MaTe€pHalbl, KpacKH, CTEKJIO, KEepamMuKa, MaTepuaibl ISl JJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHu4YeCKHe U MUHEPATIbHbIE y10OpEHUs.

XuUMUs U 3J0pPOBBE YEJIOBEKA: IIPABUJIa UCIIOIb30BaHUs JIEKAPCTBEHHBIX MPENAPaTOB, IIPaBUIIA
0€30MMacHOTO UCTIOIH30BaHUS MPENapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MEXIIpeIMETHBIX CBA3CH NMPH M3Yy4EHUHU OOIIeld M HEeOpraHmvyeckod xumuu B 11
KJIaCCE OCYIIECTBIISIETCSl Yepe3 UCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHATUH, BISAIOMIMXCA CUCTEMHBIMHU JUIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSITHS: HAY4YHBIH (DaKT, TUMOTE3a, 3aKOH, TEOpHUs, aHAIH3,
CUHTE3, KIacCU(pUKAIUs, TEPUOTUIHOCTD, HAOI0IEHHE, SKCTIEPUMEHT, MOJICTTUPOBAHKE, U3MEPEHHE,
SIBJIEHUE.

®u3uka: Marepus, SHEpPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, H30TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKHl YpOBEHb, BEIIECTBO, TEJO, O0BEM, arperaTrHoe
COCTOSTHUE BEIECTBA, PUINIESCKUE BEIIMUMHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kieTka, opraHu3M, SKocucTemMa, orochepa, Makpo- © MUKPOIJICMEHTHI, BUTAMUHBI,
0oOMeEH BelIeCTB B OpraHu3Me.

I'eorpadus: MuHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAEMBIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKass MPOMBIIUIEHHOCTh, METAJUIyprus, MPOU3BOJCTBO CTPOHUTEIBHBIX
MaTepuasos, CEJIbCKOXO35MCTBEHHOE MIPOU3BOCTBO, nuuieBas MIPOMBIIIJIEHHOCTb,
dapmareBTHUECKass MPOMBIIUICHHOCTh, MTPOU3BOJICTBO KOCMETUYECKUX MPEMapaToB, MPOU3BOACTBO
KOHCTPYKIMOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHU.

Tpunoscenue k 0cHOBHOU 0Opa306amenvbHOU npoepamme cpeone2o obujezo oopasosanusi MAOY « COLLI No 9»
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IUIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMUMHUN HA BA30BOM
YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJibTaTaM OCBOCHHUS OOYUYAIOIIMMUCS MPOrpPaMm
cpenHero oomero oOpa3zoBaHus (JIMYHOCTHBIM, METallpeJIMETHBIM U HpeaMeTHbiM). HayuHo-
METOJIMYECKON OCHOBOHM MJisi pa3palOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMM CPEIHETO
o01ero o0pa3oBaHus SBISETCS CUCTEMHO-ACSATEILHOCTHBIN TTOIXOI.

B cooTBeTCTBUU C CUCTEMHO-AESITENFHOCTHBIM MTOAX0A0M B CTPYKTYpE JIMYHOCTHBIX PE3yIbTaTOB
OCBOCHMA TpeaMeTa «XUMUs» Ha YpOBHE cpefaHero oOmiero oOpa30BaHUS BBIACICHBI CIEAYIOIINE
COCTaBJISOIIHE!

OCO3HaHHE OOYYAIOUUMUCS POCCUUCKON TpakIaHCKOH MACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOONPEIEIICHHUIO;

HaJIMYUe MOTUBALIMU K O0YyUEHHUIO;

[[EJICHANPABICHHOE pAa3BUTHUE BHYTPEHHUX YOEKICHUNW IUYHOCTH HA OCHOBE KITFOYEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPaAULIUNA Oa30BON HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYy4arolMXcs pPYKOBOACTBOBATHCSA B CBOEH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TTPUCYIIIMMH [[EJTOCTHOW CUCTEME XUMUYECKOTO 00pa30BaHus,

HaJIMYue IMPaBOCO3HAHUS SKOJIOIMYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
KU3HEHHBIC TUTAHBIL.

JInyHOCTHBIE PE3yJbTAaThl OCBOCHMS MpeaMera «XUMHUs» JIOCTUTAIOTCA B €IUHCTBE y4eOHOU U
BOCIUTATEILHON J1€ATEIbHOCTH B COOTBETCTBUM C T'YMAaHUCTHUECKUMHU, COLIMOKYIBTYPHBIMH, T1YXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU M HJeallaMd POCCHICKOTO TPa)KAaHCKOTO OOIecTBa, MPUHSATHIMH B
o0IIecTBE HOpPMaMH W TpaBWIAMH IOBEIEHUS, CHOCOOCTBYIOIMIMMHU TIPOILIECCAaM CaMOIIO3HAHMSA,
CaMOpa3BUTUS U HPABCTBEHHOI'O CTAHOBJICHUS INYHOCTU O0YYarOIINXCS.

JIudHOCTHBIE Pe3yabTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPAXKAIT C(HOPMUPOBAHHOCTH OIIBITA
MI03HABATEIbHON U MPAKTUUECKON JESATEILHOCTH 00YyYaroMXCs 110 Peain3alii MPUHATHIX B OOIIECTBE
LEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIUTAHMSA

OCO3HaHHUS 00YUYaIOIUMUCS CBOMX KOHCTUTYIHOHHBIX MPaB U 0043aHHOCTEH, YBaXKEHHUS K 3aKOHY
U TIPaBOMOPSTIKY;

IIPEICTABICHUSI O COLIMAIbHBIX HOPMAX U MPaBUIIAX MEKINYHOCTHBIX OTHOLIEHUH B KOJIIIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIBHOCTH MPHU CO3AAaHUM Y4YEOHBIX MPOEKTOB,
pelIieHnr y4eOHbBIX U TO3HABATENBHBIX 33124, BHITOJTHEHUN XUMUYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTH TTOHMMATh M TIPUHUMATh MOTHBBI, HAMEPCHHSI, JIOTUKY U apTyMEHTHI JAPYTUX TpH
aHaJIM3e pa3INYHbIX BUIOB YUeOHOU e TEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOLLIEHUS! K UCTOPUYECKOMY U HAyYHOMY HacJIEIUI0 OT€YECTBEHHON XUMUU;

YBa)XEHUS K TPOIECCY TBOpYECTBA B OOJACTH TEOPUHM U MPAKTUYECKOTO MPUMEHEHHS XHUMUH,
OCO3HAHMSA TOTO, YTO JOCTIDKEHHSI HAYKH €CTh Pe3yJbTaT UIUTEIBbHBIX HAaONIOJEHHUHA, KPOTIOTIMBBIX
AKCIIEPUMEHTAJILHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/a YUEHBIX U MPAKTHKOB;

WHTEepeca W MO3HABATEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEAYIOUIEM aHaIn3e WHPOpMAIUU O
MePEOBBIX JOCTUXKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYAIlMH, CBS3aHHBIC C XHUMHYCCKUMHU SIBJICHHSIMH, ¥ TNPUHUMATH
OCO3HaHHbIE PEIICHUS, OPUECHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

IIpunosicenue Kk 0OCHOBHOU 00PA308aMENLHOU NPOSPAMME cpedHe2o obuyeco obpazosanus MAOY « COLL Ne 9»
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FOTOBHOCTH OLIEHHMBATh CBOE IIOBEJACHME M IIOCTYIIKM CBOMX TOBAapMILEH C IIO3HUIMMI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

NMOHMMaHMUS IIEHHOCTEH 370poBOro M Oe3omacHoro oOpas3a JKM3HH, HEOOXOIWMOCTH
OTBETCTBEHHOI'0 OTHOILLIEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

coOuroIeHHsl TIpaBUJI 0€30MacHOr0 OOpalleHHs C BEIECTBAMH B OBITY, HOBCEHEBHOM KU3HU U B
TPYAOBOU ESATEIBbHOCTH;

MOHUMAaHMs LIEHHOCTU TNpaBWJ WHAMBHUIYaJbHOIO U KOJUIEKTUBHOIO O€30MACHOrO MOBEACHUS B
CUTYaLUsIX, YTPOXKAIOIINX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHS TOCJIEICTBUA M HENpPUATUS BPEIHBIX MPUBBIYEK (YHOTpPEOJSEHUS alKOroJs,
HapKOTHKOB, KypeHHUS);

5) Tpy10BOr0 BOCIMTAHUA:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENbCKOM  JESITEbHOCTH,
O0I11€CTBEHHO MOJIE3HOM, TBOPUECKOHN U APYIHX BUAX JEATEIBbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHE B PELIEHUU MIPAKTUUECKHX 3a/1ay COLMAIbHONW HAIPaBIEHHOCTU
(B paMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY H3YUEHHIO MPO(pecCHil pa3IMyHOro pojia, B TOM YHCJE Ha OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBaKEHUSI K TPYAY, JIOJSAM TPYAA U pe3yJbTaTaM TPYI0BOH 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBUAYAJBbHOW TpaeKTOpUM OOpazoBaHMsA, Oymymiei
npodeccun M peanu3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEM K XMMHHU, UHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K010rH4YeCKOro BOCIMTAHMS:

HKOJIOTMUYECKHU 11eJIECO00Pa3HOr0 OTHOLIEHHSI K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emie;

MOHUMaHMU TJ00AJBHOTO XapakTepa OSKOJOTHMUYECKUX MpOoOJieM, BIUSHUS 3KOHOMHUYECKHX
IIPOLIECCOB HAa COCTOSIHUE NPUPOIHON U COLMATIBHOM Cpeibl;

OCO3HaHMA HEOOXOAMMOCTH UCIOJIb30BAaHUS JIOCTMKEHUH XUMHUHM JJs PELICHUS BOIPOCOB
paOHaIBHOIO IPUPOIONIOIB30BAHUS;

aKTMBHOT'O HENPUATHUS JEHCTBUI, MPUHOCAIIMX Bpell OKpYXaIoLlel NpUpOAHOM cpene, yMEeHUs
MIPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJOTHYECKHUE TOCIEACTBUA NPEAINPUHUMAEMBIX JEHCTBUHA U
[peloTBpaIaTh UX;

HQJINYMUA ~ PA3BUTOIO  SKOJOTMYECKOTO  MBIIIJICHHUSA, SKOJOTMUECKOW  KyJIbTYpbl, OIbITa
JESTEIBHOCTH SKOJIOIMUECKON HapaBICHHOCTH, YMEHHS PyKOBOJICTBOBATHCS MMM B I03HABATEIBHOM,
KOMMYHHUKaTUBHOW W COIIMAJIbHOM TpaKTUKE, CIOCOOHOCTHM M YMEHMSI aKTUBHO IPOTUBOCTOSTH
UIe0JIOruu XeModoouu;

7) IEeHHOCTH HAY4YHOI0 MO3HAHHUS:

C(OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKU U OOLLIECTBEHHOM MPAKTUKH;

MOHMMAaHHUA CclieUn(UKH XMMHUH KaK HayKH, OCO3HaHMsI €€ POy B OPMUPOBAHUU PALIMOHAILHOTO
Hay4YHOTO MBIIICHUS, CO3/JaHUM LIEJIOCTHOTO MPEACTaBICHUs 00 OKpYXarolleM MHpe Kak O €JHUHCTBE
IPUPOBI U YEJIOBEKA, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUH MPOOJIeM COXpaHEHUs
IIPUPOJITHOTO PaBHOBECHS;

yOexIEHHOCTH B 0CO0OWM 3HAUYMMOCTM XHMHUU JUIsI COBPEMEHHOM IUMBWIM3aLUU: B €€
I'YMaHHCTUYECKOM HAIPaBICHHOCTH U B)KHOM POJIM B CO3JJaHMK HOBOM 0a3bl MaTepUaNbHON KYJIbTYpPHI,
peleHNH II100aJbHbIX NMPO0JIEM YCTOWYMBOIO Pa3BUTHs YEJIOBEYECTBA — ChIPbEBOM, SHEPreTUUECKOH,
MUILEBOM M 3KOJOrMYECKON 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, 00€CIIEUeHNH YCIOBUN YCIIEITHOTO
TpyZa ¥ SKOJIOTHYECKH KOM(MOPTHOM KU3HU KaKIOT0 YeHa 00IIecTBa;

Tpunoscenue k 0cHoO8HOU 0Opa306amenvbHOU npoepaymme cpeore2o obue2o oopasosarusi MAOY « COLL No 9»
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€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: MOHUMAaHMSI CYIIHOCTH METOJ0B MO3HAHHUS, UCIOIb3YyEMbIX
B €CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIOJIB30BaTh MOJIy4aeMble 3HAHUS JJISl aHaIu3a U OObSICHEHUS
SBIICHUN OKPY)KAIOIIEr0 MHUpa U MPOUCXOASIIMX B HEM W3MEHEHUH, YMEHHUS JenaTh 00OCHOBAaHHBIC
3aKJIIOYCHHSI Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IIENBI0 MOMYYSHHS JTOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BaTh XMMHUYECKHE 3HAHMS [JIS PElIeHUs mpodiieM B
pEANBbHBIX KU3HEHHBIX CUTYAIIHSX;

MHTepeca K MO3HAHUIO U HCCIIEI0BATEIbCKON AesITEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HETIPEPhIBHOMY 00pa30BaHMIO M CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJIY4YEHUIO HOBBIX 3HAHUI 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEepeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMUHBIX chepax mpodhecCuoHaTbHOM NesITeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHbIE Pe3yJabTaThl OCBOCHHUS y4eOHOro mpeaMeTa «XUMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHUS BKITFOYAIOT:

3HAUYUMbIC JUIST  (OPMHUPOBAHHUS ~ MHUPOBO33PEHHS  OOYYAIONIMXCS — MEXKIUCIUILTHHAPHBIC
(MexnpeaMeTHbIEC) OOLICHAayYHbIE MOHATHSA, OTPaXKArOIIME LEJIOCTHOCTh HAYYHOH KapTHHBI MUpa U
CHCHI/I(l)I/IKy MCTOOOB IMO3HAHUSA, UCITIOJB3YCMBIX B €CTCCTBCHHBIX HayKax (MaTepI/Iﬂ, BCIICCTBO, DHCPIuUAi,
SIBJICHHE, TMPOIIECC, CUCTEMA, HAyYHBIA (DaKT, MPUHIIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
UCCIIeIOBaHKE, HAOIIOICHUE, U3MEPEHHUE, DKCIICPUMEHT U JIPYTHUE);

YHHUBEpCaJbHble y4yeOHblE JeHCTBUS (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIEC, PETryJISTHUBHBIE),
obecreunBaromue (GopmupoBaHre (QYHKIHOHATILHONH TPAMOTHOCTH W COIHUAIBHOW KOMIIETCHIIUH

o0yuaronmxcs;

CIIOCOOHOCTH oOydJaroImxcs HCIIOJIL30BaTh OCBOEHHEBIE MEXIUCITUTITHHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAJIbHbIC yueOHbIC NEHCTBUS B MO3HABATEIHLHOW M COLMATIBLHOU
MIPaKTUKE.

MeranpeamMeTHbie  pe3yibTaThl  OTPAKAIOT  OBJIAJICHHE  YHUBEPCAJIbHBIMH  y4COHBIMH
MMO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU JIEUCTBUSIMU.

OBiajieHHe YHUBEPCAJbHBIMYU Y4eOHBIMY MMO3HABATEJIbHBIMY JI€CTBUSAMM:

1) 6a3oBbIe JJornYecKHe e CTBUSL:

CaMOCTOSITENILHO  (DOpPMYNIHPOBATh W AKTyaldW3UpOBaTh  MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEIETIATh 1SN JCITSIBHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPHH UX JTOCTHKCHHS, COOTHOCUTh
PE3YIbTATEI ACATCIIBHOCTU C MMOCTABJICHHBIMU LICIISIMU,

WCIIONh30BaTh TP OCBOSGHWM 3HAHWH MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICATH
XapakTepHbIe MPU3HAKYU MOHATUA U YCTAHABIMBATHh UX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE
IIOHATUA OJIA O6'I>$ICH€HI/I$I OTACIBbHBIX q)aKTOB n ﬂBHeHHfI;

BBIOMPATh OCHOBAHUS U KPUTEPHUH TSI KIaCCU(UKAIIUN BEIIECTB U XMMHUYECKUX PEaKITHii;

YCTaHaBJIMBATh MIPUYNHHO-CJICACTBCHHBIC CBA3U MCIKIY U3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTHYCCKHUEC PACCYKICHUA (I/IHI[yKTI/IBHI)Ie, ACAYKTUBHBIC, II0 aHaJ'IOFI/II/I), BBISIBJISATH
3aKOHOMEPHOCTH M TIPOTHBOPEYMsI B PAaCCMAaTPUBACMBIX SIBJICHHSX, (OPMYIHpPOBaTH BBIBOJBI M
3aKJIFOYCHUS;

MMPUMCHATH B IPOLCCCEC MMO3HAHUSA, UCITOJIb3YEMBIC B XUMWU CUMBOJIMYCCKHEC (3HaKOBLIC) MoOAacIu,
peoOpa3oBbIBATH MOJEIBHBIE MPEICTaBICHUS — XUMUYECKH 3HaK (CMMBOI) AJIEMEHTa, XUMUYECKas
dopmyna, ypaBHEHHE XHUMHYECKOW pEaKIUU — TP pEIICHUH Y4YEOHBIX I103HABATECIBHBIX U
MPaKTUYECKUX 3a7a4, TMPUMCHATh Ha3BaHHBIC MOJCIbHBIC TMPEJCTABICHUS JUISl  BBISBICHUS
XapaKTEPHBIX IPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6a3oBble Hccae0BaTeIbCKHE AeliCTBHS:

Tpunoscenue k 0cHoO8HOU 0Opa306amenvbHOU npoepaymme cpeore2o obue2o oopasosarusi MAOY « COLL No 9»
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BJIa/1ETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIU;

(dbopMynupoBaTh €U U 33Ja4U UCCIEI0BaHMs, UCTIOIb30BaTh MMOCTABIEHHBIE U CAMOCTOATEIHHO
c(OpMyJIMpPOBaHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA IO3HAHUS M OCHOBBI JUIsl (POPMHPOBAHMS
TUIOTE3bI 110 IPOBEPKE MPAaBUIBHOCTU BbICKA3bIBAEMBIX CYXKJICHHUI;

BIAJIeTh HAaBBIKAMH  CaMOCTOATEJIBHOTO  IUIAHUPOBAHUS U IPOBEACHUS  YUYEHHUECKUX
HKCHEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHHUs HaOJIOJaTh 3a XOJOM IpoLecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATH €r0 Pe3yNbTart, (OPMYyIHPOBATH 0OOOIIECHHS U BHIBOABI OTHOCUTEIHHO JOCTOBEPHOCTH
Pe3ysIbTaTOB UCCIIEOBAHNUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MPOJEIaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOH HMCCIEeIOBATEIbCKONW M MPOEKTHOW NEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTb K CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEIICHUs MPaKTUYECKUX 3ajad,
IIPUMEHEHMIO PA3IMYHbIX METOA0B MIO3HAHUS.

3) padora ¢ manopmanueii:

OPUEHTHPOBATHCSI B PA3IMUHBIX HMCTOYHHMKAX HMHGOpMaUMK (HAy4yHO-TIOMYJspHAs JUTEpaTypa
XMMHYECKOI'0 COJIepkKaHuUs, CIIpaBOYHbIE 10COOMsI, pecypchl MIHTepHeTa), aHAIM3UpOBaTh HHPOPMALIUIO
pa3MYHBIX BHJIOB W (OpM MpencTaBlieHUs, KPUTUYECKH OLEHHBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEYHUBOCTb;

(bopMynMpoBaTh 3aPOCHl U IPUMEHATH PA3IMUHbIE METOIbI IIPU MOUCKE U 0TOOpe MHpOpMaLuy,
HE0OXO0IMMOM JUIsl BHIIOJHEHUS YUeOHBIX 3a/1a4 ONpeIeIEHHOIO TUIIA;

npuoOpeTaTh OIBIT HUCMOJb30BaHUS HMH()OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH H
Pa3IUYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (QOpMYy MpEACTaBI€HUS HHPOpPMAIUHU (CXEMBI,
rpaduKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKH H JIPYTHE);

MCTIOJIb30BaTh HAYYHBIN S3BIK B Ka4eCTBE CpElCTBa MpHU paboTe ¢ XMMUYECKOH MH(pOpManueil:
MPUMEHSTh MEXNpeAMeTHbIE ((u3nueckue M MaTeMaTHYeCKHe) 3HAaKM U CHUMBOJBI, (POpPMYIIBL,
ab0peBUaTypbl, HOMEHKIATYPY;

UCTIOJIB30BaTh M IPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIIATHOCTH.

OgiajeHne yHMBepPCAJIbHBIMH KOMMYHHMKATUBHBIMH A€l CTBUSIMU:

3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYKIaeMoil TeMbl B XOJ€ JUajiora /MM JUCKYCCHUH,
BBICKa3bIBaTh U/IeH, (POPMYIHPOBATH CBOM TPEIOKEHHS OTHOCUTEIHHO BBHITIOJHEHUS TPEIOKEHHON
3aJauu;

BBICTYIIaTh C INPE3EHTALMENH pe3ylbTaTOB I103HABATENIBHOM JEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBIIOJHEHUH XMMHYECKOTO SKCIIEPUMEHTA,
IPAaKTUYEeCKOM pabOThl IO HCCIIEJOBAHUIO CBOMCTB M3Yy4aeMbIX BEIIECTB, pealu3aluu Yy4eOHOro
npoekTa W (QOpPMyTUpOBaTH BBIBOABI 10 pe3yibTaTaM MPOBEACHHBIX HCCIENOBAHUNA ITyTEM
COTJIaCOBaHUS MO3UIMH B X0/1e 00CYKACHHSI 1 0OMEHAa MHEHUSIMU.

OnJaieHNe YHUBEPCAJIBHBIMH Pery I TUHBHBIMH el CTBHSIMU:

CaMOCTOSITEJIbHO IIJJAHUPOBaTh M OCYILECTBISTH CBOI IMO3HABATENIbHYIO JESTEIBHOCTD,
ompenensas e€ LeId M 3aJauyd, KOHTPOJIMPOBATH M IO Mepe HeOoOXOAMMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii  alrOpUTM JEHCTBUHA MNpPH BBINOJHEHUM Y4YeOHBIX W HCCIEIOBATENbCKUX 3a]ad,
BbIOMpaTh Haubosee A(P(GEKTUBHBIM CHOCOO UX pEelIeHUs ¢ Y4E€TOM NOJYyYEHHUS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUUECKUX PEAKIIMSIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEIMETHBIE PE3YJIbTATBI

10 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasl XUMUs» OTpaXaroT:
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c(OPMHPOBAHHOCTh TPEACTABICHUNA O XHMHUYECKOH COCTABIISIOUICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIU XUMUHU B TO3HAHUU SIBJICHUH NPUPOBI, B HGOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPHI
JMYHOCTH, €€ (YHKIMOHAIBHOW TIpaMOTHOCTH, HEOOXOAMMOM IJIsl pelIeHusl MPaKTUYEeCKUX 3ajgad U
HKOJIOTUYECKHA 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/10POBBIO M IPUPOTHON CpeIe;

BJIAJICHUE CHUCTEMOH XMUMMUYECKUX 3HaHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJArarolIMe HNOHATHUS
(XMMMUYECKUII ~ 3JIEeMEHT, aTOM, OJJIeKTpOHHas 000JI0YKa aTOMa, MOJIEKyJla, BaJICHTHOCTb,
AJIEKTPOOTPHIIATEIILHOCTh, XUMUYECKasl CBSI3b, CTPYKTYypHas ¢opmyia (pa3BEpHyTas U COKpaII€HHas),
MOJIb, MOJISIPHAsi Macca, MOJIAPHBIN O0BEM, YIIepoIHBIN CKeleT, (PyHKIMOHAIbHAs IpyIna, paguKal,
M30MEpPHUsI, U30MEPBI, TOMOJIOTMUECKUN Psifl, TOMOJIOTH, YIJI€BOJOPOABI, KUCIOPOJ U a30TCOJEPIKaIIMeE
COEJIMHEHUsI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISPHBIE COEAMHEHMUSI); TEOPUU U
3aKOHBI (TEOpHsl CTPOEHHUs opraHudyeckux BeuiectB A. M. ByrtiepoBa, 3aKOH COXpaHEHMs MaccChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XMMHUH; MUPOBO33PEHUECKHUE 3HAHUS, JIXKAILUE B
OCHOBE TIOHMMAaHUSl IPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (PAKTOJIOTUYECKUE CBEACHUS
O CBOMCTBAax, COCTaBe, MOJTY4YE€HUH M 0€30I1aCHOM HCIOJIb30BAHUU BAXKHEUIINX OPraHUYECKUX BEIECTB
B OBITY M IPAKTUYECKON JEATEIBHOCTH YEIOBEKa;

C()OPMHPOBAHHOCT YMEHUI BBIABIIATH XapaKTEpHble MPHU3HAKM IMOHATHUMN, YCTaHaBIMBATh HUX
B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME IIOHATHS IPU ONMCAHUU COCTaBa, CTPOCHUSA U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUM;

C(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XHWMHUYECKYI0 CHUMBOJHUKY JJISi COCTABICHMS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaII€HHOW) (OpMYyJ OpPraHMYECKUX BEIIECTB U
YpaBHEHUH XMMMUYECKHX PEaKIHi, W3roTaBIMBATh MOJEIU MOJIEKYJl OpPraHMYECKHX BEIIECTB IS
WITIOCTPALMH UX XMMUYECKOTO M IPOCTPAHCTBEHHOTO CTPOECHHUS;

c(OPMHPOBAHHOCTh YMEHMH YCTaHABIUBATh NPUHAAJIC)KHOCTh HM3YYCHHBIX OpraHUYECKUX
BELIECTB M0 UX COCTAaBY M CTPOCHMIO K ONpPENEIEHHOMY KiIacCy/TpyIine CoeAMHEeHuH (yrieBoJopoabl,
KHCJIOPOJA U a30TCOAEPIKaIME COeIUHEHHs, BBICOKOMOJIEKY/ISIPHBIE COeAMHEHUS), 1aBaTh UM Ha3BaHUs
no cucrematnueckoit Homenkiarype (IUPAC), a Takke mpUBOAUTH TPUBUAIIbHBIE HA3BaHUS OTAEIBHBIX
OpPraHMYeCKHUX BELIECTB (3TWJIEH, MPOIWIEH, aleTWIeH, JSTWICHIJIMKOIb, IJIMLUEPHUH, (EHOI,
dopmanpaerus, ametanbAeru, MypaBbHHAs KUCIIOTA, YKCYCHas KHCIIOTa, OJEMHOBas KHCIOTa,
CTeapuHOBas KUCJIOTA, [II0K03a, PPyKTO3a, Kpaxmall, HeJI0103a, TIIUIUH);

C(OPMHUPOBAHHOCTL YMEHMS ONpENEeNATh BHJbl XMMHUYECKOH CBS3M B OpraHUYECKUX
COeIMHEHUSIX (OAMHAPHBIC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUS NPUMEHSTH IOJOKEHUSI TEOPUU CTPOCHMSI OPraHMYECKUX BEIIECTB
A. M. ByrnepoBa /i1 00BSICHEHUSI 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOEHUS; 3aKOH
COXPAaHEHHS MACChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUU XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PU3UUYECKHUE U XUMHUYECKHE
CBOWCTBA TUIMYHBIX HPEJCTaBUTENICH pa3IMYHBIX KJIACCOB OpPraHUYECKMX BELIECTB (METaH, ATaH,
STHJICH, TIPONWIICH, areTuieH, OyramueH-1,3, wMerwiOyramueH-1,3, OeH30), METaHOJ, STaHOI,
STUJICHIVIMKONb, TJIMLEPUH, (EHOJ, aleTanblIerui, MypaBbUHAs W YKCYCHas KHCJOTHI, TIJIIOKO3a,
Kpaxmall, LIeJUIF0JI03a, aMUHOYKCYCHasl KMCII0Ta), MIUIFOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIYy HUMU
YpaBHEHUSMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH C UCIOIb30BAaHUEM CTPYKTYPHBIX (POPMYII;

Cc(OPMHPOBAHHOCTh YMEHMsI XapaKTE€pHU30BaTh HMCTOYHHKH YIJIIEBOAOPOAHOIO ChIpbs (HE(DTH,
NOPUPOAHBII Ta3, yroib), CIOCOOBI HX MepepabOoTKM M TNPAKTUUYECKOE INPUMEHEHUE MPOIYKTOB
nepepadboTKy;

C(OPMHUPOBAHHOCT YMEHHUI NPOBOJAUTH BBIYUCICHUS 0 XUMHYECKUM YypaBHEHMAM (Macchl,
00bEMa, KOJIMYECTBA HMCXOAHOTO BEIIECTBA WJIM INMPOJYKTAa PEAKIHMU MO0 U3BECTHBIM Macce, 00bEMy,
KOJINYECTBY OJTHOT'O U3 UCXOJHBIX BEIECTB WM IIPOAYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHHUH BJIaJeTh CHCTEMOW 3HAHUH OO0 OCHOBHBIX METOJAX HAYYHOIO
MO3HAHUS, HMCIIOJB3YEMbIX B XMMHH MPH W3YUYCHHH BEHIECTB M XUMHUYECKUX SIBICHWH (HaOnromeHue,
U3MEpEHUe, SKCIEPUMEHT, MOJEIUPOBAHUE), MCIOJIb30BaTh CHUCTEMHbIE XUMHUYECKHUE 3HAHUS MJIs
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NPUHATHS PEUICHWH B KOHKPETHBIX JKM3HEHHBIX CHUTYalMsX, CBS3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHHEM;

C(OPMHPOBAHHOCTh YMEHHI COOJIIOJIaTh IPaBHJA IOJIb30BAHHUS XHUMHUYECKOW TIOCYIOH W
nabopaTopHBIM 000pYAOBaHHEM, a TaKKe MpaBuiIa OOpAIleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMHU 10 BBITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX OTIBITOB;

COPMHPOBAHHOCTh YMEHHI IUIAHUPOBATh W  BBINOJHATH XHUMHYECKUH  AKCIEPUMEHT
(mpeBpaIIeHns: OPraHUYEeCKUX BEIIECTB MPH HArPEBAaHUH, MOJTYyICHNE ITUIICHA U U3yYCHHE €r0 CBOWCTB,
KayeCTBEHHBIC PEAKIIMM OPraHWYECKHX BEIECTB, JeHATypalus OCIKOB INMPH HarpeBaHUM, IBETHHIC
peaxiy OeTKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKH O€30MACHOCTH MPpH OOpAIIeHUH C BEIECTBAMHU
1 1a00paTOpHBIM 00OPYIOBAaHHUEM, MPEICTABISATH PE3YIbTAThI XUMUYECKOTO JKCIIepUMEeHTa B (popme
3allUCH ypPaBHCHHWW COOTBETCTBYIONIMX peakuii W (GOpMyTupoBaTh BBIBOJABI Ha OCHOBE JTHUX
pe3yiIbTaTOB;

C(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH AaHAJM3UPOBATh XHMHUYECKYI0 HH(OpPMAIHIO,
MOJTy9aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpeACTBa MaccoBOW HHPpOpManuu, IHTEpHET U APYTrux);

c(OPMHPOBAHHOCTh YMEHUH COOIIOAATH MpaBUIIa SKOJIOTHYECKH IEJIeCO00Pa3HOTO MOBEICHUS B
OBITY W TPYNOBOW JIEATEIBHOCTH B IIENISIX COXPAHEHHUSI CBOETO 3I0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpelbl, OCO3HAaBaTh OMACHOCTb BO3JCHCTBUS HA KHMBbIE OPTaHU3Mbl ONPEIENEHHBIX OpPraHUYECKUX
BEeIIeCTB, MOHUMas cwmbicn mokazarens [IJIK, moscHATHP Ha mpuMepax CHocOoOBl yYMEHBIICHUS |
NPEOTBPAICHHUS WX BPEITHOTO BO3ACHCTBUS Ha OPTaHU3M YEIIOBEKa;

111 00y4aromUXCs ¢ OTPAHNYCHHBIMU BO3MOKHOCTSMU 3[I0OPOBBsI: YMEHHE IPUMEHSATH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHUS BEIIECTB U XUMUYECKUX SBIICHHIA;

JUIL CJICTIBIX W CJIA0OBHISIIUX OOYYAIONIMXCS: YMEHHE HCIIONB30BaTh Pelibe(YHO-TOUYCUHYIO
cucreMy obo3HaueHuii JI. bpaiins 1i1s 3anucu Xumuueckux Gopmy.

11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XUMUs» OTPaXKaroT:

c()OPMHUPOBAHHOCTh TPEJCTABICHHUIA: O XHMHYCCKOW COCTaBISIONMIEH €CTECTBCHHO-HAYUIHOM
KapTUHBI MUPA, POJIU XUMUHU B MO3HAHUU SIBJICHUI NPUPObI, B HOPMUPOBAHUH MBIILICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (DYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIMMOU i pelIeHHs MPaKTUYeCKUX 3aaad U
AKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO U PUPOIHON CpelIe;

BJIQJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHHWM, KOTOpas BKJIKOYAET: OCHOBOIOJATarolIMe MOHSTHS
(XUMHUYECKHUI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- JIEKTPOHHBIC OPOUTAIIH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIApHBIA 00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEIBLHOCTh, CTENEHb OKHCIIEHHUS, XMMHUYECKasl CBS3b
(xoBaJleHTHAs, HIOHHAs, METAJUTHYECKAasl, BOJAOPOAHAS ), KPUCTAIIINYECKAsl PEIIETKA, TUITBI XUMHUECKHX
peakuuii, pacTBOp, 3JIEKTPOIMUTHI, HEIJIEKTPOIMUTHI, JIEKTPOIUTHUECKAs IUCCOLMALNS, OKHUCIUTEb,
BOCCTaHOBUTENb, CKOPOCTh XMMHYECKOW peaklid, XUMHYECKOe paBHOBECHE); TEOPUU U 3aKOHBI
(Teopusi AJIEKTPOIUTUYECKOM Juccouuanuu, nepuogudeckuid 3akon JI. WM. MengeneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U TIPEBPAIICHUS SHEPTUU TIPH XUMUUYECKUX PEAKIIHSIX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH $3BIK XUMHUHU, MHUPOBO33PECHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHWMAHUS TPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBIICHUH, (PAKTOJIOTHMUECKHUE CBEICHUS O
CBOICTBAX, COCTaBE, MOJIyUEHUU U OE30IIaCHOM HCIOJIb30BAHUN Ba)KHEHIINX HEOPraHUYECKUX BEIIECTB
B OBITY U IPAKTHYECKOMN JESITEIbHOCTH YEeIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHUH BBISABIISITH XapaKTEPHBIE NMPHU3HAKW TOHATHN, yCTAHABIUBATH WX
B3aUMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOUIUE IMOHATHS IPU ONMHCAHUM HEOPTraHWYECKHUX BELIECTB U
UX MPEBPAILECHU;

c(OPMHUPOBAHHOCTh YMEHUI HCTOIH30BaTh XUMUICCKYIO CHMBOJIUKY JIJISi COCTABIICHUST (hOPMYIT
BEIIECTB W YPaBHCHMH XUMHUYECKHX peakiui, cuctemMatudeckyro HoMeHkmarypy (IUPAC) u
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TpUBUAJIbHBIC Ha3BaHUS OTMEJbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblil ras, YIJIEKUCIIBIA ras,
aMMHaK, TaiméHasi U3BeCTh, HeTaIIEHasl U3BECTh, MTUTHEBAS COJIA, TUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUU OINpPENeNsTh BaJCHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTaBa, BHUJI XMMHUYECKOW CBs3U (KOBaJieHTHAas, WMOHHAs,
MeTaJJIn4yecKasi, BOJOPO/IHAs) B COEIMHEHUSX, TUIl KPUCTAIUIMUECKON PEeIIETKH KOHKPETHOTO BEIeCTBa
(aToMHasi, MoOIEKyNIspHas, HOHHAs, MeETaJJUYeckas), XapakTep Cpelbl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COEAUHEHHII;

c(hOpMHUPOBAHHOCTh YMEHHUIl yCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTraHMUECKHUX BEIIECTB MO MX
COCTaBY K OMPEIEIEHHOMY KJIacCy/TpyIIe COeNMHEHUH (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIHI,
OKCHIbI, OCHOBAHUSI, KHCIIOTHI, aM(POTEpPHBIC THUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI Mepuoandeckoro 3akona J{. . MenneneeBa u
JEMOHCTPUPOBATH €TO CUCTEMATU3UPYIOITYI0, O0BICHUTENBHYIO U IIPOTHOCTHYECKYIO () YHKITHH,

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepPU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB XHWMHUYECKHX
sanemeHToB 1—4 mepuonoB Ilepuoamueckoil cucteMbl xumuueckux snemeHtoB J[. M. Menpeneesa,
UCTIONB3Yysl TMOHATUSA «S-, P-, O-3JCKTPOHHBIC OPOUTAIINY, «IHEPIETHYCCKHE YPOBHHU», OOBICHSATH
3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XMMHMYECKUX 3JIEMEHTOB M MX COEJUHEHUH IO NEPUOJaM H
rpynnam [lepuoauueckoit cuctemsl xumuueckux 3aeMmeHToB . . Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHME T'€HETHUECKOW CBSI3U
MEXJy HEOPraHWYECKHMMH BEIIeCTBAMU C IIOMOILIBIO YPAaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKHUX
pEeaKLHnii;

c(OpPMUPOBAHHOCTh YMEHUS KIACCUPUIMPOBATh XUMHUYECKHE PEAKIUH 1O Pa3IuuyHbIM
npu3HaKaM (YUCITy U COCTaBy PEarupyroIlluX BEIIECTB, TEIUIOBOMY 3(PQEKTy peaklud, U3MEHEHHIO
CTETNeHeH OKUCIIEHUS AJIEMEHTOB, 00OPAaTUMOCTH PEAKIINH, YIACTUIO KaTaau3aTopa);

c(OpPMHUPOBAHHOCTh YMEHUU COCTABJIATH ypaBHEHUS pEaKUWi pa3IUYHBIX THUIIOB, MOJHBIC H
COKpaIIEHHBIC YpaBHEHUS PEAKIM MOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, MMPU KOTOPBIX 3TU PEAKIIUU
UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJAUTH PEAKIWHU, MOATBEPKAAIOININE KauyeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABATH OMBITHHIM IMYTEM HOHBI, MPUCYTCTBYIOUIUE B
BOJHBIX PACTBOPAaX HEOPTraHUYECKUX BEUIECTB;

c()OPMHUPOBAHHOCTh YMEHHH pacKpbIBaTh CYITHOCTh OKHCIHUTEIHHO-BOCCTAHOBHUTEIHHBIX
peaKIfii MOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OajlaHca dTUX PeaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBHCHUMOCTh CKOPOCTH XUMHUYECKOW peakluu OT
pa3nUYHBIX (AKTOPOB; XapaKTep CMEIMICHHUS XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTU OT BHEIIHETO
BozaeicTBus (npunnun Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKUE MPOLECCHI, JEKallie B OCHOBE
MIPOMBIIIICHHOTO MTOJIYYCHHUSI CEPHOM KUCIIOTHI, aMMHUaKa, a Takke c(hOpMHUPOBAHHOCTH TIPEICTABICHHIMA
00 00X HAYYHBIX MPUHIUIAX U YKOJOTUYECKUX MPoOIeMax XMMHUUECKOTO IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUU MPOBOJUTH BBIYHCICHUS C HCIOIH30BAHHEM IOHSATHS «MaccoBas
JIOJIST BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHHM Ta30B NPH XHMHUYECKHUX PEAKIUSIX, MacChl
BeleCTBa WM 00BbEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BELIECTBa, Macce WM 00BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3(h(dexTa peakuy Ha OCHOBE 3aKOHOB COXPAHECHHUS
Macchl BEIECTB, IPEBPAIICHUS H COXPAHECHHS DHEPTUH;

c(OpMUPOBAHHOCTh YMEHUI COOMIOAAaTh MpaBHJa TMOJB30BaHUS XHUMHUYECKOW TOCYI0l Hu
na0opaTOPHBIM O0OpYAOBAaHHEM, a TaKXKe MpaBWia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh ~YMEHUH TUIAHUPOBATb W  BBINONHATH XUMHUYECKUW  HKCIEPUMEHT
(pa3noxkeHue MepoKcHaa BOAOPOAA B NMPHUCYTCTBUM KaTajlu3aTopa, OIMPEACIICHHE CPEeIbl pacTBOPOB
BELIECTB C MOMOIIbIO YHHMBEPCAJbHOTO HMHJWKATOpPA, BIUSHUE PA3IMYHBIX (PAaKTOPOB Ha CKOPOCTH
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XMMHUYECKON PeaKlny, peaki HOHHOTO OOMEHa, KaueCTBEHHbIC pEaKkIH Ha Cynb(ar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH AMMOHMS, PEIICHNE 3KCIIEPUMEHTANIBHBIX 3a/1a4d 1o TeMam «MeTtamis» U
«HemeTamibl») B COOTBETCTBUH C MPABUIIAMU TEXHUKU O€30ITACHOCTH MIPU OOPAIEHNUH C BEILIECTBAMU U
71a00paTOPHBIM 00OPY/IOBAaHUEM, MPEICTABIATh PE3YAbTAThl XUMHUYECKOTO SKCIIEpUMEHTa B (popme
3allUCH ypaBHEHMH COOTBETCTBYIOUIMX peakuuil W (QOpMyJIupoBaTh BBIBOJbl HAa OCHOBE ITHX
pE3yIBTaTOB;

C(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH AaHAJM3UPOBATh XHMHUYECKYI0 HH(OpPMAIHIO,
MOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBAa MacCOBOM KOMMYHMKALIUHU, IHTEpHET U APYIrHX);

c(OPMHPOBAHHOCTh YMEHUN COOIIOAATH MpaBUIIa SKOJIOTHYECKH IeJIeCO00Pa3HOTrO MOBEICHUS B
OBITY M TPYAOBOH JEATEIHHOCTH B IIEJIAX COXPAHEHHs CBOETO 30POBbS M OKpYKaolled MpUpoIHON
Cpellbl, OCO3HABATh OIACHOCTb BO3JECHUCTBUS HA KUBBIC OPraHU3MBbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazatens [1/IK, mosicHsATh Ha mpuMepax crmocoObl YMEHBIICHHS M TNPEAOTBPALICHUS HX
BpPEHOTO BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKa;

11 00y4aroIuXxcs ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMHU 3/I0POBbsI: YMEHHUE IPUMEHSTh 3HaHUSA 00
OCHOBHBIX JIOCTYIIHBIX METO/AX ITO3HAHUS BEIIECTB U XUMUUECKUX SIBICHUM;

IUIA CJENBbIX W CJIA0OBUISIIMX OOY4YaIOUIMXCS: YMEHHE MCIOJb30BaTh pPelbe(hHO-TOUCUHYIO
cucreMy obo3HaueHuii JI. bpaiins 11 3anucu Xumuyeckux Gopmy.

Tpunoscenue k 0cHoO8HOU 0Opa306amenvbHOU npoepaymme cpeore2o obue2o oopasosarusi MAOY « COLL No 9»
Pabouas npoepamma yuebro2o npeomema « Xumust. Bazoewiit yposens (2 uaca)y, 10-11 xaacc
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