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Conep:xxanne padoueit nporpaMmsl

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

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

4. TemaTnyeckoe/oypoyHOEe IJIaHUPOBAHUE Y4EOHOTO MpeIMETa ¢ ONpeIe]IeHUEM OCHOBHBIX BUIOB
y4eOHOH eATeNbHOCTH, AIEKTPOHHBIX (II(POBHIX) 00pa30BaTEIbHBIX PECYPCOB, BHIOB B (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»).

Tpunoscenue k 0cHo8HOU 0OpazoeamenvHol npoepamme cpeone2o oouje2o oopasosanusi MAOY « COLLI Ne 9»
Pabouas npoepamma yuedbnoeo npeomema « Xumus. basoswiil yposens (1 uac)», 10-11 xracc



MNOACHUTEJIBHASA 3AIIUCKA

[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 MOJIOKEHHI «CTpaTeruul pa3BUTHS 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 BBIITYCKHHUKOB.

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[EJIOCTHOW CHCTEME XHMHUYECKOro 00pa3oBaHUS. DTH IEHHOCTU KAacaloTCs TO3HAHUSA 3aKOHOB
OpUpoAbl, (POPMHUPOBAHUS MHPOBO33PEHHUS U OOIIEH KyJIbTYPHI UEIOBEKA, a TAKKE SKOJIOTHYECKH
00OCHOBAaHHOTO OTHONICHMSI K CBOEMY 3/I0POBbIO M IPUPOJHON cpere. Peanmusyercss xumuueckoe
oOpa3oBaHue OOy4alOIIUXCS HA YPOBHE CpPETHEro 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 y4€TOM OOIIMX Meded W TNPHUHLMUIIOB, XapaKTEpU3YIOIUX 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 BKJaja 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 BELECTBEHHOT'O COCTaBa OKPYXKAIOUIETO MHUPA, OCO3HAHMs B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOXKHBIMH 00JIaCTIMU IPUMEHEHHUS.

TecHO B3aMMOJEHCTBYs C APYTMMHU €CTECTBEHHBIMH HAayKaMH, XMMHs CTaja HEOThEeMIIEMOil
4acTbI0 MUPOBOM KYJIBTYPhI, HEOOXOJUMBIM YCIOBHEM YCIEUIHOTO TPYAa U JKU3HM KaKJOro 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 MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B JKHU3Hb COILIMYMA,
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)KaHUS KOTOPBIX SIBISIOTCS
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 BCEro MHOrooOpas3usi BEUIECTB 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 Mmatepuana M OO0yCJOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAaHUN 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 MpPEJICTaBIEHUI 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 NepBOHAYAJIbHBIE 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 o0pa3oBaHUs 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, riry0xe
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, TAaKUX KaK: MaTepuaibHOE
€MHCTBO HEOPraHWYeCKOr0 W OPTraHUYecKOro Mupa, OOYCIIOBICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM M CTPOCHMEM, ITO3HABAEMOCTb INPUPOJHBIX SIBJICHUM IIyTEM DKCIEPUMEHTAa U PELICHUS
MIPOTUBOPEUNI MEXIy HOBBIMHU (DaKTaMH M TEOPETUYECKUMHU MPEAINOCHUIKAMH, 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 COLMANIM3ALMKU 00YYarOIIUXCS NMPUHATHIE
[IpOrpaMMOM 10 XUMHHM TIOAXOABl K OIPEIEICHUIO COIEpKAHUA U IIOCTPOCHUS IpeaMera
npeaycMaTpuBaoT (OPMHPOBAHNWE YHHBEPCAIBHBIX Y4YEOHBIX JeHCTBHH, HUMeEIOmUX 0a30Boe
3HAYEHUE IS Pa3NIMYHBIX BUJOB JEATEIbHOCTH: PEIICHUs MPOoOsieM, oUcKa, aHalu3a U 00paboTKu
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 CpEJTHEr0 0011ero 00pa3oBaHusl, IPU ONPEIETICHUN COAePKATEIBHON XapaKTePUCTHKH LieeH
MU3y4eHUs IpeaMeTa HaIPaBICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJULHAOHHO TNPU3HAETCS
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dbopMUpOBaHHE OCHOB XHMHYECKOM HayKd Kak oOOJacTH COBPEMEHHOTO eCTECTBO3HAHWS,
MPAKTUYECKOU EATEIbHOCTH YeJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C
METOANYECKON TOYKHM 3PEHMS] TAKOW MOJIXOJ K ONPENENICHUIO LEJIel M3ydeHUsl MpeaMeTa sIBISeTCS
BIIOJIHE OIPAB/IaHHBIM.
CornacHO MaHHOW TOYKE 3pEHUs TJIABHBIMU IEJISIMH M3y4YeHUs TpeaMeTa «XuMus» Ha
6azoBoM ypoBHe (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 MHUPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIIEHHE C UCTOpPHEH 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 HBJ’IGHHﬁ, 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 Lelell W 3a1ay M3ydyeHus 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 NMPAKTUYECKOW KOMIIOHEHTE COJEpKaHUS 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 JJIs1 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
YHUBEpPCAIbHOE 3HAYCHHE JJIs pa3lWYHbIX BUAOB JAESITEIBHOCTU: PEIICHHS NpoOsieM, TMOHUCKa,
aHanmu3a ¥ 00paboTku HH(OpPMAIUKM, HEOOXOAMWMBIX IJIsI NMPHOOPETEHUs OMbITAa IESTEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IO3HAHMM XHUMHUHU, a TaKkKe [JI OLEHKU C TO3MUIMMA
HKOJIOTHYECKOH 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
COOTBETCTBUH 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,
[IpU [JIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIUTAaHHE Y 00yJarOIIUXCs yOeKIEHHOCTH B TYMAaHUCTHUECKON HANIPABIEHHOCTH XUMUH, €€
B)XHOH POJIH B PEIICHUH TJI00ATBHBIX MPOOJIEM PAlMOHATIBHOTO MPHPOIOTIOIH30BAHUS, TOTIOTHEHHS
HHEPreTHUECKUX PECYpPCOB M COXpaHEHHsI MPUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH
OEepeXHOTO0 OTHOIIEHUS K TPUPOAE U CBOEMY 3JI0pPOBBIO, a TaKXKe MPHOOPETEHUsI OIbITa
WCIIOJIb30BaHUS TIOJMYUCHHBIX 3HAHHUW JIJISl IPUHATHUS TPAMOTHBIX PEIICHUN B CHTYAIlHSX, CBSI3aHHBIX
C XUMUYECKUMHU SIBJICHUSMH.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHMsA TNpeaAMET «XUMHs» 0a30BOI0 YpOBHS
BXOJIUT B COCTaB IIpeIMeTHOM 005acTi «EcTecTBeHHO-HAYUHbIE PEMETHI».

Conepkanue NaHHOW y4eOHOH NporpaMMbl peanu3yeT MNPUHIMMBI U 33Ja4d OCHOBHOM
o0Opa3oBarepHON TporpamMmbl cpeaHero odmero oopazoBanusi MAOY «COII Ne 9» ¢ yderom
porpaMM, BKIIFOYCHHBIX B €€ CTPYKTYypy. Coneprkanue yueOHOTro mpeIMeTa MOKET Peau30BhIBAThCS
B Pa3IMYHBIX opMax, MIPOBOIUMBIX, B TOM YHUCIIE, U BO BHEYPOUHOE BpEMSI.

Pabouas mporpamMma MO3BOJISET YYUTEIIO HMCIOIB30BaTh €€ KaK B YCIOBUSAX TPAJAMLIMOHHOM
KJIACCHO-YPOYHOW CHCTEMbI, TaK U JUJISl JUCTAHIIMOHHBIX (OPM U CAMOCTOATENBHOIO H3YYECHUS
npeaMeTa OOydaromMMUCS Pa3HBIX YUeOHBIX BO3MOXKHOCTEH, HAXOMSIINXCS B PA3HBIX JKU3HEHHBIX
CUTYalUSIX IPU HAJTMYUU HEOOXOJUMBIX TEXHUUECKUX CPEJICTB.

OneHuBaHue pe3yabTaTOB OCBOCHHS JAaHHOW y4eOHOW MpOrpaMmbl OCYIIECTBISICTCS Ha
OCHOBE KOMILJIEKCA JOKYMEHTOB, PEIJIAMEHTHPYIOIIUX CUCTEMY OLIEHKH JOCTHKEHUS IUIAHUPYEMbIX
pesyabsratoB ocBoenust OOII COO MAQOY "COI Ne 9".

Temaruueckoe/moypoyHOe TJIAHUPOBAHUE YUYEOHBIX 3aHATHH O(QOPMIISETCS OTIECIbHBIM
JOKaJbHBIM akToM. OHO COJECPKUT HAa3BaHUE TEM, Pa3/eioOB, BUbl YIeOHOU NEATEIILHOCTH, BUIBI U
($hopMBI KOHTPOJISL, IIEKTPOHHBIC (ITU(POBBIE) 00pa3oBaTeIbHBIE PECYPChl, 00BEM YacoB.

OOmiee 4ymciIO 4acoB, OTBEACHHBIX IS M3YyYCHHS XUMHH, Ha 0a30BOM YpPOBHE CpPEIHETO
oOmero oopa3oBanus, coctabiseT 68 gacos: B 10 kmacce — 34 gaca (1 gac B Heneno), B 11 kmacce —
34 gaca (1 gyac B HeeImoO).

Tpunoscenue k 0cHo8HOU 0OpazoeamenvHol npoepamme cpeone2o oouje2o oopasosanusi MAOY « COLLI Ne 9»
Pabouas npoepamma yuedbnoeo npeomema « Xumus. basoswiil yposens (1 uac)», 10-11 xracc



COJEPKAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHM4YeCcKOH XUMHUM

[Ipenmer opraHuveckol XUMHUHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAYCHUE B IOJYYCHUU
HOBBIX BELIECTB U MATEPHUATIOB. Teopusl CTpoeHns opraHndecknx coennHeHnii A. M. byrneposa, eé
OCHOBHBIE TOJOXKeHUsA. CTpyKTypHBIE (POPMYJbl OPraHUYECKUX BEHIECTB. | OMOJIOTHUS, W30MEpPHS.
XUMHYECKasi CBSI3b B OPraHUYECKUX COSAMHEHUSAX — 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 P HarpeBaHUH (TUIaBlIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yriaesoaopoabl

AJIKaHBI: COCTaB M CTPOCHUE, T'OMOJIOTMYECKUH psAa. MeTraH M 3TaH — MNPOCTEUIINE
MPEJICTABUTENH AIKAHOB: (PU3NYECKUE U XUMUYECKHE CBOWCTBA (PEaKIMU 3aMEIICHHs] U TOPEHUs),
HaXO0XJI€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 XHMHYCCKUE
CBOMCTBA (peakuus noaumepusauun). [lonyueHne CMHTETUYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMUECKUN Psil. ALETHIIEH — IpOoCcTeHInit
MPEJICTaBUTENb AaJKWHOB: COCTaB, CTpOEHHUE, (PU3MUEeCKHMe M XHUMHUYECKHE CBOMCTBa (peakiuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATALIH, TOPEHUS ), [TOJIyYEHUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHHe, (U3MYECKHE M XUMHUYECKHE CBONCTBa (peaKiuu
TaJIOTEHUPOBAHUSA W HHUTPOBAHMsI), TOJIy4YeHHE W TpuUMeHeHue. 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 YrieBo10poAoB. [Iprpoanblii 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
ATHJIEHA U U3yYEHHE €r0 CBOMCTB.

PacuérHble 3aaumn.

Tpunoscenue k 0cHOBHOU 0Opa306amenvbHOU npoepamme cpeone2o obujezo oopasosanusi MAOY « COLLI No 9»
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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:xaimye oprannyecke coeiMHeHUs1

[lpenensHBIE OMHOATOMHBIE CHUPTHL. METaHON ¥ JTAHON: CTpPOEHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA (peakiuu C AaKTHUBHBIMH MeTa/llaMd, TaJlOT€HOBOJOPOJaMU, TOpEHHE),
npuMeHeHne. BoopoHbie CBSI3M MeXly MOJIEKYJaMH CIHUPTOB. 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
cnupThl). JlelicTBrue Ha opraHu3Mm uenoBeka. [IpuMeHeHre rivinepruHa U STHUICHTJIUKOJSL.

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

Anbrerubl U kemornvl. DopManberu, aleTanbIerul: cTpoeHue, Gu3nIecKue U XuMUIeCKue
CBOWCTBA (pEaKLUMU OKUCIEHUS M BOCCTAHOBJCHHMS, KAUECTBEHHbIC pEAKIMU), MOJIY4YeHUE U
IpUMEHEHHE.

OnHOOCHOBHBIE TpeleibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuMHAsi U YKCYCHasl KHUCIIOTBHI:
CTpoeHue, (pu3nuecKkue U XMMHUYECKHE CBOWCTBA (CBOICTBa, o0ImMe A Kiacca KUCIOT, PeaKlus
TepUPUKAMK), 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. [lpumenenue xupoB. bruonorudyeckas poib )KUpOB.

VYTaeBoabl: COCTaB, KIACCU(HKAIMS YIIeBOJOB (MOHO-, M- W Tojucaxapuabl). [moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYINbl, (U3MUECKHEe U XUMHUYECKHE
cBolicTBa (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 XMMHUYECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaUeCTBEHHAs PEaKIusi C HOJAO0M).

OKclepUMEHTaIbHbIE METOJbl H3y4YeHHMs BEIIeCTB M UX I[PEBpallleHUil: MpOoBeIeHHUE,
HaOJIOZICHNE W ONHMCAHKME JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE CITUPTOB, KAUECTBEHHBIC PEAKIUH
OJIHOATOMHBIX CIUPTOB (OKHCIEeHHEe »dTaHoia okcuaoMm wmeau(ll)), MHOroaTOMHBIX CHHPTOB
(B3aumogeiictBue raunepuHa ¢ ruzapokcuaom meau(ll)), anprerunoB (OKuCIEHHME aMMHUAYHBIM
pactBopoMm okcuaa cepebpa(l) u ruapoxcugom menu(ll), B3ammonelicTBue kpaxmaina ¢ HOJOM),
MIPOBEJICHUE 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 CoeMHEHNS.

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
TpeTU4Hash CTPYKTypa OenkoB. XHUMHUYECKHME CBOWCTBA OEJKOB: THAPOJIM3, JEHATypalus,
KAaueCTBEHHbIE PEAKIIUN HA OEJIKHU.

Tpunoscenue k 0cHOBHOU 0Opa306amenvbHOU npoepamme cpeone2o obujezo oopasosanusi MAOY « COLLI No 9»
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OKcIepUMEHTalbHbIE METOJbl M3YYeHHs] BELIECTB M MX MPEeBpalleHUi: HaOI0JeHHe U
OINHCAaHUE JIEMOHCTPALMOHHBIX OIIBITOB: JI€HATypalus O€JIKOB MpH HarpeBaHUU, LIBETHbIE PEAKLUU
OeIKOoB.

BbicokomosiekyasipHbIC COCAUHEHHSA

OCHOBHbBIE TIOHSITUS XHMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIHUMEp,
CTPYKTYpPHOE€ 3BEHO, CTEIICHb MOJMMEPHU3aLUH, CPEIHAA MOJEeKyIsipHas Macca. OCHOBHBIE METOMBI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEMHEHUN — OJIMMEPU3ALMsI U MTOJIMKOHAEHCALINS.

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

MexnpeaMeTHbIE CBSI3H.

Peanuzamusi MeXnpeIMETHBIX CBSI3€HM NpPU HM3Y4EeHUHU opraHumdyeckorl xumuu B 10 kmacce
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(uKauus, NEePUOAUYHOCTb, HAOIIOACHUE, W3MEPEHUE, HKCICPUMEHT,
MOJIETUPOBAHUE.

@dusuka: mMarepus, SHEPrus, Macca, aToM, DJEKTPOH, MOJIEKYJa, YHEPreTHYECKUH YPOBEHb,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, (PM3NYECKUE BETUYMHBI M €IUHULBI MX
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: NUIEBblE NPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO IHUTAHMSA, MOIOLIUE CPEJCTBA,
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.  DJIEKTPOHHas  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.

Ilepnonnueckuit 3akoH u lIlepuomnueckas cucremMa xumudeckux 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 U CIOXKHBIX BEIIECTB MO IPyIIaM U
nepuogaM. 3HaueHHE NEPUOANUYECKOTO 3aKOHA B Pa3BUTUN HAyKH.

CrpoeHue BemiecTBa. XuMuieckas CBA3b. Bubpl XuMHUeCKOH CBSA3M (KOBaJIEHTHAas HENOJspHAas
U TOJISipHasi, MOHHAsI, MeTauindeckas). Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHON 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»
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BemectBa MOJEKYISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUTMYECKON PEIIETKH.

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

Knaccudukanus Heopranumdeckux coeauHeHuid. HoMmeHkiaTypa HEOpPraHM4eCKUX BEIECTB.
['eneTnyeckas CBsi3b HEOPraHUUYECKHUX BEIIECTB, 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 PEAKIUAX.

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 BELIECTB: KUCTAs, HEUTpasibHasl, LIETOUHAS.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

DKCrepuMEHTAIbHbIE METO/IbI U3YUEHUS BEIIECTB M UX MPEBPAIICHUI: J€MOHCTpPAIUs TaOIHIL
«Ilepuonnueckas cucrema xumuueckux sneMeHToB JI. WM. MenneneeBa», u3ydeHue Mojelen
KPUCTAJUTMYECKUX PEIIETOK, HAOJMIO/IEHHEe M ONHCaHUEe JIEMOHCTPAIIMOHHBIX H J1a0OpaTOPHBIX
OTBITOB (pa3joXeHHe MEePOKCHAA BOJIOpPOJa B MPUCYTCTBUU KaTaan3aTopa, OMPEAENICHHE CpPe.bl
pPacTBOPOB BEIIECTB C TMOMOIIBIO YHHUBEPCAIBHOTO WHAMKATOPA, PEAKIMH HOHHOTO OOMEHa),
MIPOBEJICHUE MPAKTUYECKON paboThl «BiusHue pa3nuuHbIX (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

Hewmeramnsl. ITonoxxenne HemetannoB B [lepuonnueckoil cucteMe XUMHUUECKUX 371€MEHTOB /I,
. MenpeneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB. DU3HUYECKUE CBOHCTBA HEMETAIUIOB. AJUIOTPOTIUS
HEMETaJIJIOB (Ha MpuMepe KUciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BaXKHEUIIINX HEMETAIJIOB (TaJIOT€HOB, Cephl, a30Ta, Gocdopa, yriepoaa
U KPEMHMSI) U UX COEIMHEHUN (OKCHIOB, KUCIOPOACOAECPKAIINUX KUCIOT, BOAOPOIHBIX COEUHEHU).

[IpuMeHeHre Ba)KHENUIIINX HEMETAJJIOB U X COCTMHEHU.

Meraiuel. [lonoxxenue meramioB B Ilepuoanueckont cucreme XUMUYECKUX dnnemeHToB J1. M.
MenneneeBa. OcCOOCHHOCTH CTPOEHHUS OJEKTPOHHBIX O000JI0YeK aToMoB MeTauioB. OOmue
¢uzmveckue cpoiicTBa MeTauioB. CIUTaBbl METAIOB. DJEKTPOXMMHYECKUN PsJl HaINPSHKESHUN
METaJIOB.

XUMHYECKHE CBOMCTBA BAKHEUIITUX METAIUIOB (HATPHUH, Kalui, KAJIbIIMA, MAarHUM, aJIFOMAHUN,
[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 HEMETAIIJIOB, PEIICHHE SKCTIEPUMEHTANBHBIX 3aa4, HaOMoIeHNe 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»
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Pacu€Tpl Macchl BemecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, 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

Pons xumum B oOecrieueHWH HKOJIOTHYECKOM, DHEPreTUYECKON M TMHINEeBOM 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 M MAaTEpUaJOB: BAa)KHEWILHWE CTPOUTEIbHBIE MaTepHUabl,
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 MPENapaToOB OBITOBON XUMHUHU B TIOBCCTHCBHOM 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.
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IUTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA I[TPOI'PAMMEBI 110 XMW HA BA30BOM
YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OOYYaIOIIMMUCS POrpaMm
cpenHero oobmero o6Opa3oBaHus (JMYHOCTHBIM, METaNpeAMETHBIM W MpeAMETHbIM). HaydHo-
METOAMYECKOM OCHOBOW AJIsi pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS IMPOTPaMM CPETHETO
o01mero oopa3oBaHus SBISETCS CUCTEMHO-ACSATEIFHOCTHBIN TTOIXOI.

B CcOOTBeTCTBHMM C CHUCTEMHO-IEATEIbHOCTHBIM TMOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS TpeAMeTa «XUMHs» Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS BBIIEIICHBI
CJIETyIOIIIHE COCTABIISIONINE!

OCO3HaHME OOYYAIOIUMHCS POCCUHCKONW TpakJaHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOONPEIEIICHHUIO;

HaJIMYUe MOTUBALIMU K O0YyUEHHUIO;

LIEJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HAa OCHOBE KIIOYEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPaAULINNA Oa30BON HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOY4YaroIIMXCsl PYKOBOJCTBOBAThCSI B CBOEH JI€ATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPHUCYIIMMH  IIEIOCTHOM  CHCTEME  XHMHUYECKOTO
oOpa3oBaHus;

HaJIMYME MPaBOCO3HAHMS KOJIOIMYECKOW KYJIbTYphl U CIIOCOOHOCTH CTaBUTh LIEIM M CTPOUTH
’KM3HECHHBIC TUIAHBI.

JInaHOCTHBIE PE3ybTaThl OCBOCHUS MpeaMeTa «XHUMHUs JOCTUTAIOTCS B €IUHCTBE yueOHOU U
BOCIIUTATENLHONW JEATEIHbHOCTH B COOTBETCTBMM C TyMaHHUCTHYECKHUMH, COLMOKYIbTYPHBIMH,
IyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH W HJACalaMH POCCHHCKOTO TPaKTAHCKOTO OOIIeCTBa,
MNPUHATHIMH B OOILECTBE HOPMaMU U MPaBHJIAMHU I[OBEACHHUSA, CIOCOOCTBYIOIIMMH IpoIeccam
CaMOIIO3HAHUS, CAMOPAa3BUTHSI U HPAaBCTBEHHOTO CTAHOBJICHHS IMYHOCTH 0OYUYaIOIIUXCS.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa « XUMHUs» OTPakatoT CPOPMUPOBAHHOCTD OIbITA
MO3HABATEILHON W MPAKTUYECKOM JIEATENBHOCTH OOydYaloluXcsl MO peajlu3alld MPUHSATHIX B
00111eCTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHcKoro BOCIUTAHUSA:

OCO3HaHMA OOYYAIOUIMMHUCSA CBOMX KOHCTUTYLIMOHHBIX TpaB U OOS3aHHOCTEH, yBaXKCHHUS K
3aKOHY U MPaBOIOPSIKY;

MpPEJICTaBICHUs] O COLMAJIbHBIX HOPMAaxX M MpaBUiIaX MEXINYHOCTHBIX OTHOILIEHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW MAEATEIHHOCTH IPH CO3JAaHUHM YYEOHBIX IMPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI APYTUX MPHU
aHaJIM3€ pa3INyYHbIX BUIOB YUeOHOU e TEIbHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOT'O OTHOILEHUS K UCTOPUYECKOMY U HAyYHOMY HacJIEIUI0 OTE€UECTBEHHON XUMHUU;

YBa)XKEHUS K IPOIIECCY TBOPYECTBA B O0JACTU TEOPUM M MPAKTHUUYECKOTO MPUMEHEHHS] XMMHU,
OCO3HAHHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTh Pe3yibTaT JJIUTEIbHBIX HAOMIOJEHUH, KPOMOTINBBIX
HKCIEPUMEHTATIBHBIX TTOMCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,

MHTEepeca U MO3HABATEJIbHBIX MOTHBOB B MOJIYYEHUU U MOCIEIYIOIIEM aHalln3e HHGOpMaluu O
NEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEeUECTBEHHON XHUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO [TOBE/ICHNUS;

IIpunosicenue Kk 0OCHOBHOU 00PA308aMENLHOU NPOSPAMMe cpedre2o obuyezo obpazosanus MAOY « COLL Ne 9»
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CIIOCOOHOCTH OILICHUBATh CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSMHU, U TPUHUMATH
OCO3HAHHBIE PEIIECHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

FOTOBHOCTH OLICHMBaTh CBOE TIIOBEICHHE W TIOCTYNKM CBOMX TOBAapHILEd C NO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI 3TUX MOCTYIKOB;

4) dopMupoBaHus KyJbTYpPbI 310POBbS:

MOHMMAHHUA IEHHOCTEH 3J0pOBOro M 0e30macHOro o0pasza KH3HU, HEO0OXOJUMOCTHU
OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

coOroIcHHSI TTPaBIJT 0€30MacHOr0 OOpAaIlleHUs! C BEIIECTBAMH B OBITY, MOBCEIHEBHON KU3HU U
B TPYJOBOH J€STEIBHOCTH;

MMOHUMaHUS [IEHHOCTH TIPABUJI MHIUBHUAYAJIBHOTO M KOJIJIEKTUBHOTO O€30MMaCHOTO TOBEJCHUS B
CUTYaLMSIX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIOJIEH;

OCO3HAaHHUS TIOCTCACTBUA ¥ HENPUATUS BPEIHBIX TMPUBBIUEK (YMOTPEOJICHHUS aJIKOTOJIS,
HapKOTHUKOB, KYpEHHUS);

5) Tpya0BOro BoCiMTAHMS:

KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATENLCKONH  JESTEILHOCTH,
00LIECTBEHHO MOJIE3HOI, TBOPUYECKOM U IPYTUX BUAAX ACSTEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YaCTHE B pELIEHUUM NPAKTUYECKUX 3a7a4  COLMAIbHOU
HAIpPAaBJIEHHOCTH (B paMKaX CBOEr0 Kjacca, IIKOJbl);

MHTEepeca K MPaKTUYECKOMY M3y4eHUI0 mpodeccuii pa3iuyHOro poja, B TOM YHUCIIE HA OCHOBE
MIPUMEHEHHUS MPEIMETHBIX 3HAHUHN M0 XUMUU;

YBa)XEHUSA K TPYIY, JIOASIM TPyJla U pe3ylibTataM TPYA0BOM 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUAYaIbHOW TpaeKTopuu oOpa3zoBaHus, Oymyiiei
npodeccur W peanu3aluid COOCTBEHHBIX JKU3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTpeOHOCTEN 001I1eCTBa;

6) 3K0J10rHYeCKOro BOCIIMTAHMS:

9KOJIOTMUYECKH LIE€JIECO00pPAa3HOr0 OTHOLIEHHS K NPUPOJIE, KaK HMCTOYHMKY CYIIECTBOBAaHUS
JKM3HU Ha 3emiie;

MOHMMAHUS TJO00ATBHOTO XapaKTepa OHKOJIOTHYECKUX TMPOOJIeM, BIMSHHUS HKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM CPEBI;

OCO3HAaHUS HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHKCHUM XUMHUHU JUIsl pPEUICHHsS BOIPOCOB
panMOHaIBHOIO IPUPOIONIOIB30BAHUS;

AKTUBHOT'O HENPUATHS JEHCTBUM, IPUHOCIIINX BPE OKPYKAKOLIEH MPUPOIHON Cpelie, YMEHUS
MIPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTHYECKHE IMOCIEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U
MpeA0TBpaIIaTh UX;

HaJU4¥sl PA3BUTOTO DKOJOTMYECKOTO MBINIICHUS, OKOJOTUYECKOW KYJIBTYphI, OIBITA
NEeATEIbHOCTH YKOJIOIMYECKO HAIIPaBIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI MU B ITO3HABATEIBHOM,
KOMMYHUKATUBHON W COLIMAJIILHOM TMPAKTHKE, CIIOCOOHOCTHM M YMEHHUS aKTUBHO MPOTHBOCTOSATH
UIE0JIOTHU XeMo(oouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH U OOIIECTBEHHON MPAKTHKHY;

MOHMMAHUA CHEIU(PUKA XUMUM KaK Haykd, Oco3HaHus €€ poinu B (HOPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOT'O MBIIIJIEHHS], CO3/JAHUU 1I€JIOCTHOTO MPEACTaBIEHUSI 00 OKPYKaIOLIEM MUPE
KaK O €JMHCTBE INPUPOJBI U YEJIOBEKA, B IMO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH
po0JieM COXpaHEeHHsI MPUPOTHOTO PABHOBECHS,

yOe)KAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJIi COBPEMEHHON IMBWIM3AaMU: B €€
T'YMaHUCTHUYECKOW HANpaBIEHHOCTH W BAXXHOH pOJM B CO3JaHUM HOBOM 0as3bl MaTepuanbHOMN
KYJIbTYpbI, PEIICHUHU TI00aTbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHs YEJIOBEUECTBA — CHIPHEBOH,
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IHEPreTUYECKOMN, MUIIEBON U IKOJOTUYECKOW OE30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00CCTICUCHUN
YCJIOBHI YCIIEIITHOTO TPYAA M KOJIOTHYECKH KOM(DOPTHOM KU3HHU KAk IO0T0 YjeHa OOIIEeCTBa;

€CTECTBEHHO-HAyYHON  TI'PaMOTHOCTH:  TOHMMAaHUsl  CYIIHOCTH  METOJOB  TMO3HAHUA,
UCTIOJIb3YEMBIX B ECTECTBEHHBIX HAayKaX, CIMOCOOHOCTH WCIOJL30BaTh MOJMy4YaeMble 3HAHHS IS
aHajan3a W OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPA U MPOUCXOIAIINX B HEM U3MCHCHHM, YMEHUS
nenatb 000CHOBAHHBIE 3aKIIOYEHHS] Ha OCHOBE HAyYHBIX ()AaKTOB M MMEIOMIMXCS JAHHBIX C LEIbI0
MOJIY4eHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIPHO KMCIIOJB30BaTh XMMHUYECKHWE 3HAHUS JJIA PEIICHUs MpoOJieM B
peaTbHBIX KU3HEHHBIX CUTYAIUsAX;

WHTEpeca K MO3HAHKUIO U UCCIIEIOBATEILCKOMN ACATEIHLHOCTH,

TOTOBHOCTHU M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M caMO00pa30BaHUIO, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUM MO XUMUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEepeca K 0COOEHHOCTSM Tpy/la B pa3IMUHBIX chepax npodhecCuoHaTbHON NesITeNbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHHS YY€OHOTO mpeamera «XHUMHs» Ha YPOBHE CPEIHErO
o011ero o0pa3oBaHUs BKITFOYAOT:

3HayuMble [ (OPMUPOBAHMSI MHUPOBO33PEHHUS  OOyUYaIOLIUXCS  MEXKIUCUUILUIMHAPHbBIE
(MeXIIpeIMETHbIC) OOIIECHAYYHbIC MOHSATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U
CHeI_II/I(bI/IKy MCTOHOB IIO3HAHUA, HCIIOJIB3YCMbIX B CCTCCTBCHHBLIX HaAayKax (MaTepI/IH, BCIICCTBO,
SHEPTHsI, SIBJICHUE, TPOIECC, CUCTEMA, HAyYHBIN (aKT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, HCCIIEI0OBaHNE, HAOIIOICHNE, H3MEPEHHE, SKCIICPUMEHT U IPYyTHe);

YHHUBEpCaJIbHbIC y4eOHbIe NEHCTBHS (IIO3HABAaTEIbHbIE, KOMMYHUKATHBHBIC, PEryJITUBHBIC),
obOecnieunBaronue (popmupoBaHue (QPyHKIIMOHATIBHOW TPaAaMOTHOCTH M COIHAIBHOM KOMITETEHIIUH

o0yuaronmxcs;

CIIOCOOHOCTH 00yJaronmxcst HCIIOJIL30BaTh OCBOEHHEBIE MEXIUCIUTUTNHAPHBIE,
MHPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAIbHbBIC yUeOHbIC JICHCTBHS B TIO3HABATECILHOM U COIUATBHOMN
MIPAKTHKE.

MeranpeamMeTHble  pe3yNbTaThl  OTPa)KalOT  OBJIAJICHHE  YHUBEPCAJIbHBIMH  Y4€OHBIMU
MO3HABATEIBHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATHBHBIMH JICHCTBUSMHU.

OBi1aieHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOrHYECKHUE e CTBUS:

CaMOCTOATENILHO  (pOpMyTUpOBaTh M aKTyaJIM3UPOBaTh NpoOJeMy, BCECTOpOHHE €€
paccMaTpuBaTh;

OTIPEICIIATE IEJIH ICeATEIBLHOCTH, 3aaBasi apaMeTphl U KPUTEPHH WX JIOCTHIKEHHUS, COOTHOCHTH
PE3yNbTaThl ACATEILHOCTH C TOCTABICHHBIMU IIEJISIMH;

HCIIOJIb30BAaTh 1P OCBOCHUU 3HAHUU HpI/IéMI)I JJIOTUYCCKOI'0O MBIINUJICHUA — BBIACIATH
XapaKTepHble TMPU3HAKH TOHATHH W  YCTaHABIMBATh MX  B3aUMOCBS3b,  HCIOJb30BaTh
COOTBCTCTBYIOIIUC MTOHATUA IJIA 06’55{CH€HI/I$I OTACIBHBIX q)aKTOB 158 SIBJ'ICHI/II‘/JI;

BbIOMpATh OCHOBAHMS M KPUTEPUH IS KiIacCU(UKAIIMK BEILIECTB M XUMUYECKUX PEAKIIHIL;

YCTaHABIIMBATh IPUYUHHO-CJICICTBCHHBIC CBSI3U MKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYCCKHUEC PACCYXKIACHUS (I/IHIIyKTI/IBHLIe, ACAYKTHUBHBIC, I10 aHaJIOI‘I/II/I), BBIABJIATH
3aKOHOMEPHOCTH ¥ MPOTUBOPEUMS B pacCMaTPUBAEMBIX SBICHMSX, (DOPMYIHPOBATH BBIBOJBI M
3aKJTIOYEHUS,

NPpUMCHATL B HNPOHCCCC IO3HAHUA, HCIOJB3YCMBIC B XUMHU CHUMBOJIMYCCKUC (3HaKOBBIe)
MOJIeNH, MPeoOpa3oBbIBATE MOJECIBHBIC IMPEJICTABICHUS — XUMHUYECKHH 3HAK (CHMMBOJ) JJIEMCHTA,
XxuMuueckast opmyla, ypaBHEHHE XHMHUECKON peakIuy — MPH PEIICHUU YIeOHBIX TO3HABATEIbHBIX
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U TPAKTHYECKUX 3a7ad, MPUMEHATh HA3BaHHBIE MOJCIBHBIC TPEICTABICHUS Ui BBISIBICHHA
XapaKTePHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIINH.

2) 6a30BbIe HCCIeA0BaTEIbCKHE JeHCTBUS:

BJIa/IETh OCHOBAMH METOJI0OB HAYYHOT'O TIO3HAHMS BEIIECTB U XUMUYECKUX PEAKIU;

dbopmynupoBaTh LM U 3aJadd  MCCIEJOBAHUSA, HCIOJIb30BAaTh IIOCTABIECHHBIE U
CaMOCTOSITENIFHO C(OPMYJIHPOBAHHBIE BOIMPOCHI B KA4€CTBE MHCTPYMEHTA MMO3HAHMS U OCHOBBI IS
(bopMHpPOBaHHUS THIIOTE3HI 110 MPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJAJIeTh HAaBBIKAMH CaMOCTOSATEIBHOTO IUIAHUPOBAHUS W IPOBEACHUS  YUYEHHUYECKUX
HKCHEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAONIONATh 3a XOJOM IMIPOIecca, CaMOCTOSATEIBHO
MIPOrHO3UPOBaTh €ro  pe3ynbTaT, GOpMyJIUpoBaTh OOOOIIEHUS U  BBIBOABI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3yJIbTATOB HCCIIEOBAaHUs, COCTABIATh OOOCHOBaHHBIM OTYET O NPOJAETAHHOM
pabore;

MPUOOPETATh OMBIT YYEHUUYECKON HCCIe0BATENbCKON U MPOEKTHON AESITEbHOCTH, IPOSBISAThH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbHOMY ITOMCKY METO/OB pEIIECHUs MPaKTUYECKUX 3ajad,
MIPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHMUS.

3) pa6ora c unopmanueii:

OPMEHTUPOBATHCA B PA3IMUYHBIX MCTOYHHMKAX MHGpOpManuu (Hay4yHO-TIOMYJIsipHAs JUTeparypa
XUMHUYECKOTO  COJEp’KaHus, CIpaBOYHble IMocoOusi, pecypchl MHTepHeTa), aHaIM3UpPOBAThH
MH(POPMALIMIO Pa3INYHBIX BUIOB U (OPM MpPENCTaBICHUS, KDUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTD
Y HETIPOTUBOPEUUBOCTE;

(dbopMynupoBaTh 3amnpochl M TMPUMEHSATh pa3jIMYHblE METOAbl IpPU TIOUCKE U 0TOOope
uHpOpMaLnu, HeOOXOUMOH JUTsl BBIMOJIHEHUS yUeOHbIX 3a/1a4 ONpeIeIEHHOrO TUIIA;

npuoOpeTaTs ONBIT HUCMOJb30BaHUS HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIbHYIO (GOpMY HpeAcTaBieHUs HH(POpMAIMHU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HayUHBIN SI3bIK B KAYECTBE CPEJCTBA IPHU paboTe ¢ XMMHUYECKON MH(OpMaIUei:
OPUMEHATh MEXIpeIMeTHble ((U3nUYecKue M MaTeMaTHYeCKHWe) 3HAKU M CUMBOJBI, (HOPMYIBL,
ab0peBuaTypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJIAIHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

3a/laBaTh BOIIPOCHI IO CYHIECTBY OOCYKIaeMOW TeMbl B XOJ€ JAMajora W/Wiu IUCKYCCHUH,
BBICKa3bIBaTh UEH, (POPMYIHPOBATH CBOU MPEJIOKEHUSI OTHOCUTENIBHO BBIOJHEHUS MPEATI0KEHHOM
3a/1a4y;

BBICTYIIaTh C TMpEe3CHTaluedl pe3ylbTaTOB I[103HABATEIbHOW JIE€ATEIBbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMH IPU BBIMIOJIHEHUH XMMHUYECKOI'O SKCIIEPUMEHTA,
MPAaKTUYECKOH paboOTHl MO HMCCIEAOBAHHIO CBOWMCTB HM3YYa€MBIX BEUIECTB, pealln3aluil y4eOHOTro
npoekTa U (QOpPMYIHMPOBaTh BBIBOJBI IO pe3ylIbTaTaM IPOBEAEHHBIX HCCIEAOBAaHUM MyTEM
COTI'JIACOBAHUS TO3ULUH B X07ie 00CYKAeHUS U1 0OMEHAa MHEHUSMHU.

OgJaieHNe YHUBEPCAIBLHBIMH PeryissTUBHBIMH el CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBJIATH CBOI IIO3HABATENIBHYIO JAEATEIbHOCTb,
ompenensas e€ LeIM M 3aJauyd, KOHTPOJIMPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh
IpeajaraeMblii anropuTM JEHCTBUIM INpPH BBINOJHEHUU YYEOHBIX W HCCIIEOBATENbCKUX 3ajady,
BbIOMpaTh Hambosee HPPEeKTUBHBIM CHOCOO UX pElIeHUs ¢ y4ETOM IOJyYEHHs] HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILLECTBJISATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CAMOAHAIM3a U CAMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATHI
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10 KJIACC

IIpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckast XUMUs» OTPaXkKaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUH O XUMHUYCCKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBl MHpa, POJIM XMMUU B IO3HAHWUU SIBIEHUM NpUpOAbI, B (OPMHPOBAHUU MBIIUICHUS U
KYJIBTYpBl TUYHOCTH, €€ (PyHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAMMOM AJIS peleHUs MPAKTUYECKUX
3a7a49 ¥ 9KOJIOTUIECKH 000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3I0POBBIO M IPUPOTHON CPEIe;

BIIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOLIUE MOHATHSA
(XMMUYECKUII  DJIEMEHT, aToM, »JJEKTpOHHas o000j04YKa aToMa, MOJIEKYJa, BaJIEHTHOCTD,
JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKas CBA3b, CTPYKTYpHas (popMyna (pa3BEpHyTast U COKpalIEHHAas),
MOJIb, MOJISIPHAsl Macca, MOJIIPHBIM 00BEM, YrIIepOAHbIM CKeleT, (PyHKIMOHAIbHAs TPYIa, pajnuKal,
M30MEpPHUsl, U30MEPBI, TOMOJIOTUYECKHUM psAll, TOMOJIOTH, YTJIE€BOIOPOIbI, KUCIOPO U a30TCOAEpKAIINe
COEJIMHEHUs,, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIIAPHBIE COEAMHEHUs); TEOPUH
U 3aKOHBI (TEOpHsI CTPOEHUsl OopraHuuYeckux BemecTB A. M. ByrnepoBa, 3aKOH COXpaHEHHUS MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIS)KAIUE B
OCHOBE NMOHMMaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOrMUECKUE CBEICHUS
O CBOWCTBaX, COCTaBe, NOJYYEHHH W OE30MaCHOM HCIOJIb30BAHUN BAKHEHIINX OPraHUYeCKUX
BEIIECTB B ObITY U IPAKTUYECKOH IeATEIbHOCTH YEI0BEKa,

c(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTE€pHbIE NMPU3HAKU MOHATHH, yCTaHABIMBAaTh MX
B3alMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATHS IPU ONHCAHUM COCTaBa, CTPOCHUS U
MPEBPAICHUN OPTraHUYECKUX COSTUHEHUM;

c(OPMHPOBAHHOCTh YMEHHUH HCIIONB30BaTh XWMHUECKYI0 CHUMBOJHMKY JUIsI COCTaBJICHHUS
MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (OpMyT OPraHMYECKHX BEUIECTB H
YPaBHEHHI XMMHYECKMX PEaKLUH, M3rOTaBIMBaTh MOJEIM MOJIEKYJ OPraHMYECKHX BEIIECTB I
WUTIOCTPALIMM UX XUMHUYECKOT0 U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHMH YyCTaHABIMBATh MPHUHAIJIC)KHOCTh H3YYEHHBIX OpPraHHMYECKHUX
BEIIIECTB 10 UX COCTAaBY U CTPOCHHUIO K ONpEeeNEHHOMY KJIacCy/TpyIe CoequHeHUH (yriaeBoA0pOIbl,
KHCIIOPOJl M a30TCOJAEpXKAILUE COCIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEAUHEHMs), JaBaTh UM
Ha3BaHUs 10 cucteMaTrueckoir HomeHknarype (IUPAC), a Takxe IpUBOINUTH TPUBUAIEHBIC HA3BAHUS
OTAENBHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, NPOMMJIECH, AaleTHIIEH, 3TUJICHIVIMKOJb, TJIHULEPHUH,
benon, hopmanpaeru, aleTanbAer i, MypaBbuHas KUCIIOTa, YKCYCHAsI KHCIIOTa, OJICMHOBAs KHCJIOTA,
CTeapHHOBAs KUCIIOTA, INII0K03a, GPyKTO3a, Kpaxmall, LeJUII0J103a, TIULIHH);

C(OPMHPOBAHHOCTE YMEHMS ONPEACTATh BUABI XUMHYECKOW CBSI3M B  OPraHUYECKHX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

Cc(OPMHPOBAHHOCTb YMEHHUS MPUMEHATH MOJIOKEHHSI TEOPUH CTPOEHUS] OPIraHUYECKUX BEIIECTB
A. M. bytieposa s 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHHS; 3aKOH
COXPAHEHHS MACChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PU3NUYECKHE M XUMHUYECKHE
CBOMCTBA TUIIMYHBIX IPEICTABUTENEH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, ITaH,
STWJICH, TPONWICH, aleTwieH, OyrtaaueH-1,3, merwiOyraaueH-1,3, O€H30J, METaHOJ, 3TaHOI,
STUJICHIJIMKONb, TIMLEPHH, (EHOJ, aleTalbAeTuj, MypaBbUHAas W YKCYCHas KHUCIIOTBI, TJIIOKO3a,
Kpaxmall, [eJIJIH0J103a, aMUHOYKCYCHAs KUCIIOTA), UJUTFOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSMU COOTBETCTBYIOIUX XUMUYECKHUX PEaKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

C(OPMHPOBAHHOCTh YMEHMS XapaKTepU30BaThb WCTOYHUKH YTIIEBOJAOPOAHOTO ChIphs (HE(TH,
MPUPOJHBIN Tra3, yroib), cnocoObl WX MepepadOTKM U MPAKTUYECKOE NPUMEHEHHE MPOIYKTOB
nepepadboTKH;
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c(OPMHUPOBAHHOCTh YMEHHU TPOBOJUTH BBIYHCICHUS M0 XUMHUYCCKHM YypaBHEHUSM (MacCCHI,
00béMa, KOTUYECTBA MCXOJHOTO BEIISCTBA WJIM MPOAYKTA PEAKIMH MO WU3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WIN MPOAYKTOB PEAKIIH);

c(OpPMHUPOBAHHOCTh YMCHHI BIIAJIETh CUCTEMON 3HaHWI 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, UCIOJB3YEMbIX B XMMHH IPU U3YyYEHHM BEIIECTB M XUMUYECKUX SIBJICHUI (HaOroneHue,
U3MEpEeHHUe, IKCIEPUMEHT, MOJAEIUPOBAHUE), HCIOJIb30BaTh CUCTEMHBIE XUMHYECKUE 3HAHUSA IS
MPUHATUSL PEIICHUN B KOHKPETHBIX >KMU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHHEM;

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh MpaBWJIa TMOJIE30BAHUS XUMHUYECKOW TMOCYIOW U
nabopaToOpHBIM 00OPYJOBAaHMEM, a TAKXKE TPaBWJIa OOpAaIEHUS C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBHITOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c()OPMHUPOBAHHOCTh YMEHHWH TUIAHUPOBATh ¥  BBINONHATh XUMHUYECKHH JKCIIEPUMEHT
(mpeBpalieHusT OPraHUYECKHWX BEIIECTB TMPU HATPEBAHWM, TOJYYCHUE OSTUJICHA W HW3YUYCHHUE €ro
CBOMCTB, KAUECTBEHHbBIC PEAKIMU OPraHMYECKHUX BEIIECTB, ACHATypalus OEJIKOB MpPH HarpeBaHUW,
[[BETHBIC PEaKIMU OEIKOB) B COOTBETCTBHH C MPABWJIAMU TEXHHUKH 0€30MaCHOCTH Mpu oOpalieHuu ¢
BelIECTBAMU U  JTaOOpPAaTOpPHBIM  OOOPYAOBAHMEM, TMPEACTABIATH PE3yJIbTAaThl XMMHYECKOTO
SKCIIEPUMEHTa B (popMe 3aMUCH YPaBHEHHI COOTBETCTBYIOIIMX PEAKIUN U (POPMYITUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHMHA KPUTHUECKH AaHAIM3HPOBATh XHUMHUECKYI0 HH(OpPMAIHIO,
MOJTy4aeMYI0 M3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBAa MaccOBOM MH(popMaiuu, MHTEpHET U APYrux);

c(hOopMUPOBAHHOCTh YMEHUN COOJIIOAATh TIPABUIIA IKOJIOTHUYECKHU IEJIE€CO00Pa3HOTO TOBEACHUS
B OBITY ¥ TPYZIOBOI1 1€ATETLHOCTHU B LIEJISX COXPAHEHUS CBOETO 370POBbs M OKpYKaoIIel MPUPOIHOMN
cpeabl, OCO3HAaBATh OMACHOCTh BO3JCHCTBUS HAa YKUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BeIIeCTB, MOHUMAas cMbIca Tokazatens [IJIK, moscHsAT, Ha mpuMepax CIOcOObl YMEHBIICHHS H
MPEAOTBPALLIEHUS UX BPEAHOIO BO3/ACHCTBUS HA OPTraHU3M YEJIOBEKA;

JUIsl OOY4YarOIIMXCA C OTPAHMYECHHBIMU BO3MOKHOCTSIMU 3/I0POBbS: YMEHUE NMPUMEHSTh 3HAHUSA
00 OCHOBHBIX JIOCTYITHBIX METOJ]aX IMO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

JUISL CJIETIBIX U CIA0OBHIANIMX OOYYAIOIIMXCS: YMEHHE HCIOIB30BaTh Pebe(PHO-TOUCHHYIO
cuctemy obo3Hauenuii JI. bpaiis muist 3anucn XuMuIecKux Gopmyi.

11 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XWMHUYECKOW COCTaBIAIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, POJIM XHMHUHU B TO3HAHUU SBJICHUH HpUPOABI, B (OPMHPOBAHHUU MBIIUICHUS H
KYJIBTYPBI TUYHOCTH, € (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM IS PEIICHHS MTPAKTHICSCKIX
3aJa4 ¥ 9KOJIOTHYeCKH 00OCHOBAaHHOTO OTHOILEHUS K CBOEMY 3710POBBIO M IPUPOIHON CpPEIE;

BJI1aACHUC CUCTEMOM XMMHMYECKHUX 3HaHI/II>'I, KOTOpasA BKJIHOYACT: OCHOBOIIOJIATatOIINC IMOHATHUA
(XMIMHUYECKHUIl 2JIEMEHT, aToM, M30TOI, S-, P-, 0- AJIEKTPOHHBIC OpPOMTANIM aTOMOB, MOH, MOJICKYJa,
MOJIb, MOJIAPHBIN 00BEM, BaJI€HTHOCTh, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKHCICHHS, XUMUYeCKas
CBA3b (KOBaJE€HTHAs, HMOHHAs, METaJUIM4YecKas, BOAOPOJHAs), KPUCTAIIMYECKas PEIIETKA, THUIIbI
XMUMUYECKUX pPEaKLui, pacTBOp, AJIEKTPOJIUTHI, HEINEKTPOIUTHI, MIEKTPOIUTHYECKAs TUCCOLMALNS,
OKHCIIMTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKOW PEAKIIMU, XUMUUECKOE PABHOBECHE); TEOPUHU U
3aKOHBI (T€OpHUs IEKTPOIUTUYECKON nucconanuy, nepuoandeckuii 3akon J. . MenneneeBa, 3akoH
COXPAaHEHMsI MacChl BEIECTB, 3aKOH COXPAaHEHHMsS W IPEBPALICHHUS HHEPIUU INPU XUMHUECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALINE B
OCHOBC IMOHUMAaHHA MPUYUHHOCTH U CUCTEMHOCTHU XUMUUCCKUX ﬂBJ’IeHI/If/'I, q)aKTOJIOFI/I‘IeCKI/Ie CBCACHUA
O CBOMCTBaX, COCTaBe, MOJYYEHUH M OE30IIaCHOM HCIOJIb30BAHUU BAXKHEHIIMX HEOPraHMYECKUX
BEIIECTB B OBITY U PAKTUYECKOH e TEIFHOCTH YeJIOBEKa,
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c(OpPMHUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEpPHBIE MPHU3HAKU TMOHITHIA, YCTaHABIWBATH UX
B3aUMOCBS3b, HUCTIOJIB30BaTh COOTBETCTBYIONINE TOHITHS MPU OMUCAHWN HEOPTAaHWYECKHUX BEIIECTB U
UX MPEBpALLCHUI;

c(OpPMHUPOBAHHOCTh YMEHUH UCTIOIH30BaTh XUMUUIECKYIO CUMBOJIUKY JJISI COCTaBICHUsS (popMyI
BEIICCTB W YpPaBHCHUH XHUMHUYCCKHX peakiuid, cucreMarndeckyro HomeHkiarypy (IUPAC) wu
TpUBHAJIbHbIE HA3BaHUSl OTIEIbHBIX HEOPTaHUYECKUX BEIIeCTB (yrapHbli Ta3, YIJIEKUCIBIA ras,
aMMUaK, raiméHasi U3BeCTh, HeTallIéHast U3BECTh, MUTHEBAS COJIA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHHUH OIpPEACISITh BAJICHTHOCTh M CTENECHb OKHCICHHUS XUMHUYECKHX
3JIEMEHTOB B COEIMHEHMSIX Pa3IMYHOTO COCTaBa, BHJ XMMHUYECKOM CBA3M (KOBaJIeHTHas, MOHHa,
METaJUTMYECKasi, BOJOPOAHASI) B COCAWHEHHUAX, THUN KPUCTAUIMYECKOW PEMETKH KOHKPETHOTO
BelIeCTBa (aTOMHAas1, MOJICKYJIsIpHasA, MOHHAs, METAJTNYeCcKasi), XapakTep cpebl B BOJHBIX PACTBOpPAx
HEOPraHUYECKUX COEAUHEHHII;

c(hOopMUPOBAHHOCTh YMEHUN YCTAaHABIMBAThH MPUHAIIICKHOCTh HEOPTAHWUYECKHUX BEIIECTB MO UX
COCTaBY K OTpeAeNIEHHOMY KJacCy/Tpymre cCoOeANHEHHI (IIPOCThIE BEIIECTBA — METAJLIbI U HEMETAILIbI,
OKCH/JIbI, OCHOBAHHSI, KHCIIOTHI, aM(POTEPHBIE TUAPOKCHUIBI, COIIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBaTh CMBICH Mepruoandeckoro 3akoHa J[. V1. MenzaeneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, O0BICHUTENBHYIO U POTHOCTUYECKYIO () YHKIIHH;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEePU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB XHUMHUYECKHUX
aneMeHToB 1-4 mepuonoB Ilepuoamdeckoid cuctembl xuMuueckux snemeHToB J[. M. Menneneena,
UCTIONB3Yysl MOHATHS «S-, P-, U-3JIEKTPOHHBIC OPOUTANINY, «IHEPTETHYCCKHUE YPOBHU», OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCIWHEHUU MO TepuojaM H
rpynnam [lepuoanueckoit cuctremsl xumudeckux dneMeHToB . . Menpeneena;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepHu30BaTh (OMHUCHIBATH) OOINME XMMHYECKHE CBOMCTBA
HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE TE€HETHUECKOU CBSI3H
MEXIYy HEOPraHMYEeCKHMMH BEHIECTBAMH C IMOMOIIbI0 YPaBHEHHUN COOTBETCTBYIOLIUX XUMHUYECKUX
peaKLHnii;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(UIMPOBATH XUMHUYCCKUE PEAKIMH TI0 Pa3TMIHBIM
npu3HaKaM (YHUCTy M COCTaBy PEarupyrolliuX BEIIeCTB, TEIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTCTICHEW OKUCIICHHS YJICMEHTOB, 00OPAaTUMOCTH PEAKIINH, YYACTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHHUS PEAKIUH pa3IMYHBIX THUIIOB, IMOJHBIC U
COKpaIEHHBIC YPaBHEHUS peaKIMii HOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIIUU
UIYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUH TPOBOJUTH PEAKIIMH, IOATBEPKIAIOIINE KAa4eCTBECHHBIH COCTaB
pPa3IMYHBIX HEOPraHMYECKUX BEILIECTB, PACIO3HABATh OMBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAaX HEOPTAaHWYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTb OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKIfii MOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHca STUX PeaKIIHi;

c(hOpMUPOBAHHOCTh YMEHHHA OOBSCHATh 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pPEaKIud OT
pa3nUYHBIX (HAaKTOPOB; XapaKTep CMEMICHUS XMMHYECKOTO0 PaBHOBECHS B 3aBUCHMOCTU OT BHEITHETO
BozaeicTBus (npuniun Jle Hlatense);

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XUMHUYECKHE TPOIECCHI, JICKAIINEe B OCHOBE
MPOMBINUICHHOTO  TOJNYYEHUS CEPHOM  KHCIOTHl, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MpeACTaBiIeHUN 00 OOIMUX HAyYHBIX NPUHIMIAX W OKOJOTUYECKHX MpoOJieMax XHWMHUUYECKOTO
MIPOMU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUIN MPOBOJUTH BBHIYHCICHUS C HMCIIOJIB30BAHUEM TOHSTHS «MAacCOBast
JIOJIST BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHWW Ta30B MPH XUMHUYECKUX PEAKIUSAX, MaCChI
BEIIECTBA WM 00BhEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce UIU O0BEMY OTHOTO W3
YYaCTBYIONIMX B PEAKIIMH BEIIECTB, TEIIOBOTO 3((eKTa peakiuu Ha OCHOBE 3aKOHOB COXPaHCHUS
MaccChl BEIIECTB, IPEBPAIICHUS U COXPAHCHHS DHEPTHU;
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c(OPMHUPOBAHHOCTh YMEHUH COONIONATh MpaBWIa IOJIb30BAHUS XUMHUYECKOW TOCYIOH U
nabopaTopHBIM 000PYJOBAaHHEM, a TAKXKE TPaBWJIa OOpAIEHUS C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATb M BBINOJHATH XUMHUYECKUH 3KCIIEPHUMEHT
(pasnokeHue IMepoKcHja BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OINpe/eieHHe Cpeibl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHHBEPCATBHOTO HHIWKATOPA, BIUSHUE PA3NUYHBIX (PAKTOPOB HAa CKOPOCTH
XMMUYECKON PEeaKIMy, peaKkiui HOHHOTO 0OMEHA, KaueCTBEHHBIE peaKkIuy Ha cynbdar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTANIBHBIX 33]1a4 10 TeMaM «MeTauibl» 1
«HewmeTamibsl») B COOTBETCTBHH C MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MPH 0OpaIlleHNH C BEIECTBAMH
1 J1abopaTOpHBIM 000PYAOBaHUEM, MPEJCTABIATh PE3YIbTAThl XUMUYECKOTO dKCIIEpUMEHTa B (popme
3aMMCH YpPaBHEHUH COOTBETCTBYIOIIMX peakuii U (QOpMyIHpoBaTh BBIBOJBI HAa OCHOBE 3THUX
pE3yabTaTOB;

c(OpPMUPOBAHHOCTh YMEHHMH KPUTHUECKH aHAIM3HPOBATh XUMHUECKYI0 HH(QOpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpEICTBA MACCOBOM KOMMYHUKalUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTH YMEHHH COOIIOIATh MPaBUIIa HKOJOTHUECKHU 11e1ecO00pPa3HOro MOBEACHUS
B OBITY ¥ TPYZIOBOI1 1€ATEILHOCTHU B LIEISX COXPAHEHHUSI CBOETO 370POBbs M OKPY’KaroIlel MpUpOIHOI
Cpellbl, 0CO3HABAaTh OIIACHOCTH BO3JEHCTBHS HA JKUBbIE OPTaHU3MBbI ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokaszarens IIJIK, mosicHaTs Ha mpumMepax crnocoObl YMEHBIIEHHS U IPEIOTBPALICHHUS HX
BpPEJHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa;

I 00yYaroIuXcs ¢ OrPaHUUYECHHBIMU BO3MOXKHOCTSIMU 3[JOPOBbS: YMEHUE NMPUMEHSATH 3HAHHS
00 OCHOBHBIX JIOCTYITHBIX METOJ]aX [MO3HAHUS BEIIECTB U XUMUUYECKUX SIBICHUN;

JUISL CJETIBIX U CIA0OBHIALIMX OOYYAIOIIMXCS: YMEHHE HCIOIB30BaTh Pebe(PHO-TOUCHHYIO
cucreMy obo3HaueHuii JI. bpaiins 11 3anucu Xumuueckux Gopmy.

Tpunoscenue k 0ocHoOBHOU 0Opa306amenvbHOU npoepaymme cpeone2o obuezo oopasosarusi MAOY « COLLI No 9»
Pabouas npoepamma yuebnozo npeomema « Xumus. bazoeuwiil yposens (1 uac)», 10-11 knacc
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