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HNOSACHUTEJIBHASA 3AITUCKA

[Iporpamma 1Mo XMMUHM Ha YPOBHE CpPEIHEr0 00IIero oopazoBaHus pa3padoTaHa HA OCHOBE
®denepanbpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit deneparum,
TpeOoBaHUIl K pe3yiabTaTaM OCBOeHHUs (enepalbHOi 00pa3oBaTeIbHONW MPOrpPaMMbl CPEIHETO
obmero o6pazoBanusi (POII COO), npencraBieHHsix B DenepanbHOM TroCyIapCTBEHHOM
obpaszoBatenbHOM ctanmapre COO, ¢ yu€rom Konmenmuu npemnogaBaHus y4eOHOTO TpeaMera
«Xumus» B 00pazoBaTeNbHBIX oOpraHm3anusx Poccuiickoit @eneparuu, peaTu3yrOIIUX
OCHOBHBIE 00pa30BaTeIbHBIE MPOTPAMMbI, U OCHOBHBIX MONOXKEHHH «CTpaTeruu pa3BUTHS
Bocriutanus B Poccuiickoit ®enepanmn Ha mnepuon g0 2025 roma» (Pacnopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXO0IOB K pa3pabOTKe MNpOrpaMMbl IO XHMHH, K OTPEICICHUI0 OO0mIeH
CTpaTeru 0O0y4eHHUs, BOCIIUTAHUS U Pa3BUTHUS O00y4aIOUIMXCs CPeICTBAMU y4eOHOro mpeaMera
«Xumust» s 10—11 xmaccoB Ha 6a30BOM YPOBHE COCTABHIM KOHIENTYaJIbHBIC MOJIOXKCHUS
OI'OC COO o B3anMOOOYCIOBICHHOCTH IIE€JICH, COACpP)KaHUS, PE3YIbTATOB OOYYCHHS U
TpeOOBaHU K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

Xumuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBITYCKHMKaMH  0O0IIe00pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEMJIEMOM YacThl0o HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEepIIAIONIMM JTAllOM peaju3allid Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KITHOYEBBIX
LIEHHOCTEN, TPHUCYIIUX IIEJIOCTHOM CHUCTEME XUMHUYECKOTOo O0O0pa3oBaHUs. OTH IEHHOCTH
KacaroTcsl TIO3HAHMSI 3aKOHOB MPHUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHHUS U OOILIEH KYIbTYPbI
YeJIOBEKa, a TaKkKe OHKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHMS K CBOEMY 3/I0POBBIO U
MpUpPOAHOH cpefie. Peanusyercs xumMuueckoe oOpa3oBaHue 0Oy4arOIIMXCs HA YPOBHE CPEIHEro
o0miero oO6pazoBaHusi CpeACTBaMHU yueOHOro mpeaMera «XUMHs», COAep)KaHUE U MOCTPOSHUE
KOTOpPOTO OMNpEIeICHbl B MPOTrpaMMe IO XUMUU C Y4E€TOM CHenu(PUKUA HAyKd XUMHH, €&
3HAUEHUS B MO3HAHUU MPUPOJBI U B MAaTEpUATbHOMN KU3HU OOIIECTBA, a TAKKE C yUETOM OOIIMX
1e’ae M MPUHIIKIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPETHETO OOIIero
oOpa3oBanus B Poccuiickoit denepanuu.

XUMUSL KaK 2JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTPAeT 0COOYIO POjb B COBPEMEHHOMU
[MBUJIN3AIMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHON KynbTyphl. OHa BHOCUT CBOHM BKJIaJa B
(hopMupoBaHHE PAIMOHAIHPHOTO HAYYHOT'O MBIIIUICHHS], B CO3/IaHHUE 1IETTOCTHOTO MPEACTABICHUS
00 OKpy’KaroIlleM MUpPE KaK O €IMHCTBE MPUPOJABI U YEIOBEKa, KOTOpoe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHUMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00JIACTSIMU TPUMEHEHHUSI.

TecHo B3aUMOJEHCTBYST C JPYrMMU €CTECTBEHHbIMM HAyKaMH, XHUMHUS CTajia
HEOTHEMJIEMOM YacThbI0 MHUPOBOM KYJIBTYPhI, HEOOXOIUMBIM YCIOBHEM YCIEHIHOTO Tpylda M
KHU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHasi XUMUS KaK HayKa cO3HJaTelbHas, Kak HayKa
BBICOKMX TEXHOJIOTUI HAaIpaBJICHA Ha PelIeHUEe TI00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CHIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM, HIKOJIOTHYECKON O€30MacHOCTH U
OXpaHbl 37J0POBbSI.

B coorBercTBMM ¢ OOUIMMM LEISIMM M NPHUHLUMIAMH CPEJHEro oO0IIero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi ypOBeHb U3YUEHHUSI) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYy4YaloUIMXCs, HEOOXOIUMYIO UM JUIS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHS B JKU3HB COIMYMA,
MIPOJIOJIKEHHSI 00pa30BaHuUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocraBnsiromiuMu  peAaMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchl — «OpraHmueckas
xuMus» U «O011as 1 HEOPTaHUYECKask XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPYKAHUSI KOTOPBIX



SIBJIIFOTCS. OCHOBBI 0a30BOM HayKHU: CUCTEMa 3HAHUM M0 HEOPTaHUYECKOH XUMHHU (C BKIIOUEHUEM
3HaHU# U3 o0uiel XuMHUM) U opraHndeckoil xumuu. dopmMupoBaHue JTaHHONH CUCTEMbI 3HAHUN
IpU W3YYEHUH INpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOrooOpasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB M TEOPHH XMUMHUHU.

CrpykTypa conepxkaHus KypcoB — «Opranuyeckass Xumus» 1 «O01mas 1 HeopraHuyecKas
XUMUS» c(POPMUPOBAHA B MPOrpamMMe MO XMMHUU HAa OCHOBE CHUCTEMHOIO MOAX0/a K M3YUYECHUIO
yuyeOHOro Martepuasia M OOYyCJIOBJI€HAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONPENEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XHMHMHM BEILIECTBA
paccMaTpUBAKOTCSl HA YPOBHE KJIACCMYECKOM TEOPUM CTPOCHMS OPraHWYECKHX COCIMHEHMM, a
TAaK)KE€ Ha YPOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX MPEIACTABICHUNA O CTPOCHHM BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEHIECTBAaX HAIOTCA B Pa3sBUTUU — OT YIJIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTMUYECKM AaKTHBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHHU IOJIy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OLIEro oOpa30BaHUs MEpBOHAYAJIbHBIC
MIPEICTABICHUS] O XUMUYECKON CBA3M, KJIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIINH.

Ilon HOBBIM yrioM 3peHus B mpeamere «XuMus» 0a30BOr0 ypOBHS paccMaTpHBAETCS
M3Y4YEHHbII Ha YpPOBHE OCHOBHOrO 001Iero oOpa3oBaHMs TEOPETHYECKHM MaTepuanl u
(aKTOJIOTMUECKUE CBEJCHHS O BEIECTBAX M XMMHMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHu4yeckas XUMHUs» O0y4aroIIUMCS MPETOCTaBISIETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NEPUOJUYECKOr0 3aKOHA C OOLIETEOPETHYECKUX U METOAOJIOTMYECKHUX IO3ULUM,
riy0XKe TMOHATh MCTOPHUYECKOEe H3MEHEHHEe (YHKIMH 3TOro 3aKkoHa — OT 00oOIaromei 1o
OOBSACHSIOLIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BaKHEHMIINX BEIECTBAX, UX COCTaBe, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHNH, a TAK)KE O XMMHUECKUX PEAKLUAX, UX CYLHIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHsiercds B Kypcax 10 wu 11 kimaccoB d3ineMEHTaMHM — COJEp)KaHUs, HMEIOIIUMHU
KYJIBTYpOJIOTMUECKUI M TNPHUKIAJHOM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSI3U XMMHMHM C JpPYTMMH HayKaMH, pacKpbhlBalOT €€ pojib B II03HABaTEIBHOM U
MPaKTUYECKON JESATEIIbHOCTH YeJIOBEKa, CIMOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHUS K IPOLECCY
TBOpPYECTBA B 00JACTH TEOPUH M MPAKTUYECKUX MPUIOKEHUH XMMUH, TIOMOTAIOT BBITYCKHHUKY
OPUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATE MHPOPMALMIO U NPUMEHSTH €€ JUIsl MONOJHEHUs 3HAHUH, pelIeHus
UHTEJJIEKTYAJIbHBIX M JKCIIEPUMEHTAJIBHBIX HCCIIEN0BAaTENbCKUX 3a1ad. B 1enoM conep:kanue
yueOHoro npeaMera «XUMHs» TaHHOTO YPOBHS U3yYEHUS] OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
o0yJaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHMMaHUS (PUIOCOPCKUX HJIEeH, TaKUX Kak:
MaTepUaIbHOE €MHCTBO HEOPTraHMYECKOI0 M OPraHUYECKOro MUpa, 00YCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, [I03HABAEMOCTh PUPOIHBIX SBJICHUH MyTEM 3KCIIEpUMEHTA
U pellieHus] NPOTHBOPEUYMHA MEKAYy HOBBIMH (JaKTaMH M TEOPETUYECKUMH IPEAINOChIIKAMHU,
OCO3HAHHE POJM XMMHUHU B PEIICHUH IKOJOTHMUECKUX MpOoOJeM, a TakkKe MpobdieM cOepereHHs
YHEPreTUYECKUX PECYPCOB, ChIPhS, CO3AAHNS HOBBIX TEXHOJIOTUI U MATEPUAJIOB.

B nmnnane pemieHus 3a1ad BOCHUTAHUS, Pa3BUTUS W COLMAIM3ALMU  OOYYaOLIMXCS
MPUHATBIE HPOTPaMMOM IO XHMMHUHU HOAXOAbl K ONPEACIICHUIO COJEP)KaHUS U IOCTPOEHUs
IpeaMeTa MpeaycMaTpuBalOT (OPMHUPOBAHNE YHUBEPCAIbHBIX Y4EOHBIX IEHCTBHH, MMEIOIUX
6a30Boe 3HaUEHHE JUI Pa3IMYHBIX BUJOB JIEATEIHOCTHU: PEIIeHUs IpobieM, MOUCKa, aHalu3a U
o0paboTkn wH(pOpMAIUK, HEOOXOMUMBIX JJIsI MPUOOPETEHUS ONbITA NPAKTUYECKOH U
HCCIIEI0BATENIbCKON AEATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B [IO3HAHUN XUMMHU.



B npakTtuke npenojiaBaHus XUMUHM KaKk Ha YpOBHE OCHOBHOI'O 00111ero 00pa3oBaHus, TaK U
Ha ypOBHE cCpeAHero obmero oO0pa3oBaHUs, NpU ONPEACTCHUU  COJep)KaTeIbHON
XapaKTePUCTUKU 1IeJIeH HM3y4eHMsI TpeaMeTa HaIpaBJICHUEM NEPBOCTETICHHOW 3HAYUMOCTH
TPaIULUMOHHO Tpu3HAETCsl (OPMUPOBAHHME OCHOB XHMHUYECKOW HAyKHM Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW [EATEbHOCTH 4YEJIOBEKAa M KaK OJIHOTO W3
KOMIIOHEHTOB MHpPOBOM KyJabTyphl. C METOAMYECKON TOYKM 3peHUs TakoW MOAXOA K
OTIpE/ICNICHUIO 1EJIeH N3YUYeHHUS MIpeIMEeTa SBJSETCS BIOJIHE OMPAaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pPEHHS TJIABHBIMU IEJISIMU WU3Y4YEHUS MpeaMera «XuMHs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) SABASIOTCS:

e (GOpMHpPOBAHHME CHCTEMbl XWMHUYECKMX 3HAHUM KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHONH KapTHHBI MHpA, B OCHOBE KOTOPOH JieKaT KIIFOUEBbIE MOHATHS,
dbyHIaMeHTaIbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHE U
MOHUMAHWE CYNTHOCTH JOCTYIHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAaKOMJIEHHE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBJICHUS,

e (GopMHpPOBAHME U PA3BUTHUE TMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl PHOOPETEHUSI YMEHHI OPUEHTHPOBATHCS B
MHUpPE BEIECTB U XUMUUYECKHUX SBICHUHN, UMEIOIIMX MECTO B MPUPOJIC, B MPAKTHUYECKON U
IMOBCEAHEBHOM KH3HU,

® pa3BUTHEC YMEHHH U CHOCOOOB [EATEIBHOCTH, CBSI3aHHBIX C HAOTIOACHHEM U
OOBSICHEHUEM XHUMHUYECKOTO OJKCIEPUMEHTa, COOJIIOJCHHEM TIpaBWiI 0OE30MacHOTO
oOpalieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atuMm, conepkarenbHasi XapaKTepUCTUKa LelIed U 3a/1ay U3ydyeHUs IpeaMeTa B
MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B CHCTeMe cpeaHero oobmiero obOpazoBanusi. CeroiHs B MpENoJaBaHUKW XUMHUHU B OojbIeil
CTENEHH OTHAETCS NPEANOYTEHHE MPAKTUUYECKOW KOMIIOHEHTE COJEep)KaHus OO0y4yeHus,
OpUEHTHPOBAHHOW Ha TOATOTOBKY BBIMYCKHHKAa OOIIE00pa3oBaTeNbHOM  OpraHu3alni,
BIIQJICIOIIETO0 HE HAOOpOM 3HAHMIA, a (PYHKIMOHAIBLHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTHUBHOTO TOJYYEHHsI 3HAHUI U MPUMEHEHHs] UX B PEAIbHOM >KU3HU AJIs pelleHus
MPaKTUYECKUX 3a/1au.

B cBsf3m Cc »TUM TpH HU3ydeHHHM TpenMeTa «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHUE
MPUOOPETAIOT TaKKe LENH U 3a]aui, KaK:

agantanus OOydJalIIMXcs K  YCIOBUSM  JUHAMHYHO  pPa3BUBAIOLIETOCS  MHpA,
(dbopMHpOBaHHE WHTEIUICKTYaJIbHO PpA3BUTOM JIMYHOCTH, TOTOBOH K CcamMo0Opa3oBaHUIO,
COTPYOHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHUIO TPAMOTHBIX pEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIMUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre y OOYYaIOMUXCS KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHITUH),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE ISl PA3NUYHBIX BUIOB JEATEIBHOCTH: PEIICHUs MpodiieM,
NoWcKa, aHaim3a W 00paboTku wHPOpMAIUKM, HEOOXOAUMBIX ISl MPHOOPETEHUS OIbITa
NeSTENbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHMMUH, a TaKXke I OLIEHKH C
MO3UIINH DKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OPTraHM3M YeJIOBEKa U MIPUPOJIHYIO CPELY;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIEKTYAIbHBIX U TBOPUECKHUX CIHOCOOHOCTEH
oOydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIC WH(HOPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaliu3a yueOHOU U HAyYHO-TIONYISpHONH HHPOPMALIUU XUMHYECKOTO
COJIEpP)KaHUS;



(dhopMupOBaHHE U pa3BUTHE Y O0YUAIOUINXCS ACCOUATUBHOTO U JIOTUYECKOTO MBIIICHUS,
HaOJI0IaTeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMEBI, B
YaCTHOCTH, IIPH TNIAHUPOBAHUU U ITPOBCACHUHN XUMHNYCCKOI'O SKCIICPUMCHTA,

BOCIHTAaHHUE Yy oOOydarommxcs YOeKIEHHOCTH B TYMaHHCTHYECKON HampaBlIE€HHOCTU
XUMHUH, €€ BaXHOW pPOMM B  pEIIeHHH THoOalNbHBIX  MPOOJEM  pallOHATBHOTO
IpHUPOAOIIOJIb30BaHMsA, ITOIMOJHCHUA OSHEPICTUUCCKUX PECYPCOB M COXPAHCHUSA IPHUPOAHOIO
paBHOBECHSI, OCO3HAHHUA HEOOXOAMMOCTH OEpEeKHOTO OTHOIIEHUS K TPUPOJE U CBOEMY
300POBBIO, 4 TAKIKC HpI/IO6peTCHI/ISI OIbITa MCITOJIB30BAHUS MOJIYYCHHBIX 3HAaHUHU AJId TPpUHSATHA
T'paMOTHBIX pGIHCHI/II\/’I B CUTyallUAX, CBA3AHHBIX C XUMHWYCCKUMMU SIBJIICHUSAMMU.

B yuyebHomMm mane cpemHero oOiiero obpa3zoBaHus mnpeaMer «XuMmus» 0a30BOr0 YPOBHSA
BXOOUT B COCTaB HpCI[MGTHOfI oOactu «ECTCCTBGHHO-Hay‘-IHI)IC MpeaAMETED).

OO1iee yncIO YacoB, OTBEAEHHBIX IS U3YUYEHHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Henmemio), B 11
kiacce — 34 yaca (1 yac B Hezelnto).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teoperuyeckne OCHOBBI OPraHUYECKON XUMUH

IIpenMer opraHnueckoil XUMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYECHUE B IMOJIYYCHUU
HOBBIX BEIIECTB U MaTepHuasoB. Teopus cTpoeHusl opraHudeckux coennHenuit A. M. bytneposa,
e€ ocHOBHbIe mnosoxeHus. CTpykTypHble (OPMYJbl OpPraHUYECKUX BellecTB. [omosorus,
n3oMepusi. XUMHUYECKas CBSA3b B OPraHNYECKUX COCIMHEHUSAX — OJIUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o  wiaccudukanuu  opraHudeckux  BemiecTtB.  HomeHkiatypa
OpPraHMYECKHX COEIMHEHMHM (CUcTeMaTHyecKkas) M TPHUBHAIbHbIE Ha3BaHUSA BaXKHEHUIIMX
IIpEACTaBUTENIEH KIIACCOB OPraHMYECKUX BEIIECTB.

DKCrepUMEHTaIbHbIE METOJ/Ibl M3YUYEHHUsl BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0pa3laMy OpraHMYECKUX BEIECTB U MaTepHajJaMH Ha UX OCHOBE, MOJEIHUPOBAHUE MOJIEKYII
OpPraHMYeCKHX BEIIeCTB, HAOIIOACHHWE W OMNHMCAHWE JEMOHCTPAIIMOHHBIX ONBITOB II0
MIPEBPALLEHUIO0 OPraHMYECKUX BEILECTB IIPU HAarpeBaHuH (TIaBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

ANKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKHUH psa. MeTaH M 3TaH — MpocTellIne
IIPEJCTABUTENIN aJIKaHOB: (U3MUECKHE M XHMHUYECKHE CBOICTBa (peakuuu 3aMeLIeHHs U
TOpEHUS ), HAXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psf. DTHIEH U NPONWIEH — MPOCTEUIINE
IIPEJCTABUTENIN AQJIKEHOB: (U3UYECKHE M XUMHUUYECKHE CBOMCTBa (peakiuu THUAPUPOBAHMS,
raJIOT€HUPOBAHUS, TUIPaTalluK, OKHCIIEHUS U MOJIMMEPU3ALINN), IOIYYEHUE U IIPUMEHEHHUE.

Ankanauensl: OyramueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEUITNE XUMHYCCKHUEC
cBOMcTBa (peakuus noaumepusanuu). [losyueHrne CHHTETUYECKOTO KaydyKa 1 PE3UHBbI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHH psia. ANCTHICH —
MIPOCTEHIINIA MPECTaBUTENb AIKUHOB: COCTaB, CTpOeHHUE, (PU3NYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruipupOBaHUs, TAJIOTEHUPOBAHUS, THPATALIUY, TOPEHHS ), TOJIyYCHHE U IIPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOMCTBa (peakuuu
rajJIoreHUPOBAaHUS U HUTPOBAHUs), MOJydYeHHE WU INpUMEHEeHue. lonyon: cocmas, cmpoeHue,
Qusuyeckue u xumuyecKue ceoucmea (peakyuu 2ai02eHuUpO8aHus U HUMpOBanus), noayienue u
npumenerue. TOKCMYHOCTh apeHOB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAJICKAIUME K Pa3INYHbIM KIaCCAM.

[IpupoaHble UCTOUHUKU YTIeBOAOPOJOB. [IpupoaHblii ra3 U monyTHbE HEPTSIHBIE Ta3bl.
Hepte u e€ mpoucxoxaenue. CrnocoObl mnepepabOTKH HePTU: TEPEeroHKa, KPEKUHT
(Tepmuueckuil, kKaTanuTHueckuil), mupoius. IlponykTsl nepepaboTku He(PTH, UX NPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroyib ¥ MPOIYKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJBI M3YYEHHUs BEUICCTB M HMX NPEBPAILCHUN: O3HAKOMIICHHUE C
o0pa3laMu MIacTMacc, KaydyKoB M pe3uHsbl, kojuekuuu «Hep1b» n «Yromnb», MoieanpoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HOIPOU3BOJAHBIX, IMPOBEACHUE MNPAKTUYECKOW pabOThI:
MIOJIy4EHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3amaun.




Bbluncnenuss mo ypaBHEHUIO XHMHUYECKOM peakiuu (Macchl, o0ObEMa, KOJUYECTBa
MCXO/IHOTO BEIIEeCTBA WM TNPOJAYKTAa PEaKIUH MO H3BECTHBIM Macce, 00bEMY, KOJIUUECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU MPOAYKTOB PEAKIIIH).

Kucsiopoacoaep:xkamme opranudeckue coeJMHEeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. METaHON M STaHON: CTpPOEHHE, (U3NYECKHEe HU
XMMHUYECKHE CBOWCTBA (peakUuu C AKTUBHBIMH METaJlJlaMH, T'aJJOT€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHne. BogopoiHbie CBS3U MEXKIy MOJIEKyJaMu cCUpToB. JlelicTBUe MeTaHoIa U STaHOJa
Ha OpraHHU3M 4YeJIOBEKa.

MHoroatoMHble CHUPTHL. JTWICHIJIMKOJIb W TIJIMLEPUH: CTpOeHHE, (u3nMueckue u
XMMHUYECKHE CBOMCTBA (B3aUMO/ICHCTBUE CO MICIOYHBIMU METAJIJIAMU, KAUECTBEHHAsl peakus Ha
MHOTOaTOMHbIE cIUpThI). JlelicTBue Ha opraHu3Mm uenoBeka. llpumeHenue raunepuHa u
STHJICHTJIUKOJIS.

@deHo: CTpPOCHHE MOJEKYIbl, (U3UYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue gpenona.

Anpneruapl U kemowusvl. DopManbAeTUl, AaleTAIbICTUI: CTpOeHHE, (U3HUECKUe U
XUMUYECKHE CBOMCTBAa (pEaKIMM OKUCICHUS M BOCCTAHOBJICHHS, KAUE€CTBEHHBIC PpEAKIIUM),
MOJIy4Y€HHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeneIbHbIe KapOOHOBbIE KUCIOTHL. MypaBbUHAsl U YKCYCHasl KHCIOTBHI:
CTpoeHue, pU3NUECKue U XUMHUYECKUE CBOICTBA (CBOMCTBA, O0IIHE I KJlacca KUCIIOT, pEeaKIus
stepuukanuu), mnoiydyeHue u npuMmeHeHue. CTeapuHOBasi M OJEUHOBAsE KHUCIOTHI Kak
MPEICTAaBUTENH BBICIIUX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
HX MOIOLIEE IEUCTBHE.

Crnosxxuble 2pUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3PUPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupos. buonornueckas poib KUPOB.

YTneBosl: cocTaB, KIIaCCU(HUKAIHS YTIIEBOAOB (MOHO-, TU- U TIoJMcaxapus). [moko3a —
MPOCTEHIINI MOHOCaXapuJ: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (QU3MUECKHEe U XHUMHYECKHE
cBoiicTBa (B3aumoneicTtBue c¢ ruapokcunom Meau(ll), okucieHne amMMHAYHBIM PACTBOPOM
okcuna cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHE TIUIIOKO3bl), HAXOXKIEHUE B MPUPOJE,
npuUMeHeHue, orosnorudeckast poib. dotocunTe3. pykTO3a KaKk U30MEP TITFOKO3BI.

Kpaxman u nemnronosa kak npupojassle noaumepsl. CTpoeHne Kpaxmaia U LEJUIIOJI03bI.
duznyeckre 1 XUMHUYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, KaYeCTBEHHAs PEaKIusl C HOJA0M).

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHUE,
HaO/IO/ICHNE M OINKCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAueCTBEHHBIE
peakIMu OJIHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHojia okcuaoMm wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3auMmojeiicTBue rmnepuHa ¢ ruapokcugom menu(Il)), amprerumoB (oKucieHue
aMMHMauHbIM pacTBopoM okcuaa cepeodpa(l) m ruapoxcumom wmenu(Il), B3aumojerncTBue
Kpaxmalla ¢ HOJIOM), IPOBEJIECHHE MPAKTHUYECKONH palOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnele 3a1aumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYEeCTBA
HCXOJHOTO BEUIECTBA WJIM NPOAYKTAa pEaKUMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHIH).

AzoTcoaeprkaliie OpraHn4ecKue CoeMHEHNUS.

AMUHOKHUCIOTBI Kak amQoTepHble oOpraHndyeckue coenauHeHusd. Dusnueckue u
XMMHUYECKHE CBOICTBAa aMUHOKUCIOT (Ha mpuMepe IulKHA). buonormdeckoe 3HaveHue
aMUHOKHCIIOT. [lenTusb.



benkn kak npuponHble BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TPEeTUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJKOB: TUAPOJU3, JEHATypalus,
KayeCTBEHHBIC PEAKIINU Ha OEIKH.

OKclepyMEHTaIbHbIE METOJbl M3YYEHHs BELIECTB M MX IpPEBpallleHWi: HaOirofeHue u
ONMCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JeHATypalus OENKOB IpH HarpeBaHWHW, LBETHBIE
peakIu OEJIKOB.

BbICOKOMOJIEKYISIPHbIE COCIMHEHUS

OCHOBHBIE TIOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3alUH, CpeqHss MOoJeKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MTOJINMEPU3aLUs U ITOJIMKOHCHCALIMS.

DKCepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEILIECTB U MX NPEBpAllleHUN: O3HAKOMIIEHUE C
o0pa3iaMy IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3ed NMpH M3Y4EeHHUU opranmdeckol xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IMOHATHHA, Tak WU
MOHSITUM, SBISIOIUXCS CUCTEMHBIMU I OTJEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTeCTBEHHO-HAyUHBIE TOHSTHSA: SIBJICHUE, Hay4YHbIA (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalIMu3, CHUHTE3, KiIacCupUKalMsi, MepPUOANYHOCTh, HAOIIOACHUE, W3MEpEHHeE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE.

®dusuka: MaTepusi, SJHEPTUsA, Macca, aToOM, SJIEKTPOH, MOJIEKYJIA, YHEPIeTUYECKUI YPOBEHD,
BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHME BELIeCTBa, (PM3UUYECKHUE BEJIUYMHBI U €UHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BelleCTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTYECKH aKTUBHBIE BellleCTBa (OEJIKH, YIIIeBOAbI, KHUPHI, PEPMEHTBHI).

I'eorpadusi: MUHEpaIIbI, TOPHBIE TTOPOIBI, TIOJIE3HBIE HCKOTIAEMBIE, TOTUTHBO, PECYPCHI.

TexHonOrNs: NUIEBbIE IPOAYKTHI, OCHOBBI PALJMOHAJIBHOIO IIUTAHUA, MOIOIIUE CPENCTBA,
JIEKapCTBEHHBIE M1 KOCMETHUYECKHE ITPETapaThl, MaTEpUabl U3 HCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KUIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTudeckue OCHOBbI XMMHH

XUMHYECKUH d3JeMeHT. AToM. Sapo aroma, H30TOMBI. DJEKTPOHHAs O0O0JIOYKA.
DHepreTuyeckue ypoBHH, MOAYPOBHH. ATOMHBIE OopOUTaiH, S-, p-, d- anmemeHTsl. OcoOeHHOCTH
pacrpesiesieHusl SJICKTPOHOB MO OpOUTAIIM B aTOMax JIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DNeKTpOoHHasT KOHPUTYypaIys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucreMa XuUMHUYECKHX 3ieMeHTtoB [[. .
MenpeneeBa. CBsi3b NEPUOAUYECKOrO 3akoHa M [lepuoguyeckoil CHUCTEMbl XHUMHUYECKUX
snemenToB JI. 1. MenzeneeBa ¢ COBpEMEHHON Teopueld CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 TPYIIaM U TiepuogaM. 3HaUYE€HHE MEPUOIMYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBs3b. Buabl XUMHUECKOW CBA3M (KOBAaJIEHTHAs
HEMOJIIpHAs W TOJISpHAsl, MOHHAS, METaJUTMUecKas). MexaHu3Mbl 00pa30BaHUS KOBAaJICHTHOU



XUMUYECKON CBsI3U (OOMEHHBIM M JOHOPHO-AaKIENTOPHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DnexTpooTpuLaTeNbHOCTh. CTeneHb OKUCIIEHNs. FIOHBI: KATHOHBI 1 aHUOHBI.

BemecTBa MOJEKYISIPHOIO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THMBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEUIECTB OT THUNA
KPUCTAIIMYECKON PEIIETKH.

[lonsiTue o aucnepcHBIX cucTtemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbL. MaccoBast 10Jist
BEILECTBA B pacTBOPE.

Knaccudukanus HeopraHumueckux coequHeHHi. HomeHkiaTypa HEOpraHMYEeCKHX
BelecTB. ['eHeTnyeckass CBA3b HEOPraHMYECKUX BEUIECTB, MPUHAIEKAIMIUX K Pa3IUnYHBbIM
KJ1accam.

Xummueckas peakuus. Kiaccupukamuss XUMHUYECKHX peakIuil B HEOPraHWMYECKOW |
OpraHWYECKONW XMMHUH. 3aKOH COXPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS M MPEBpPALICHUS
SHEPIUH NMPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pas3iinyHbIX (axTopoB. OOpaTUMble peaKlUu.
Xumuueckoe paBHoBecHe. DAKTOpBI, BIMAIOIIME HAa COCTOSIHUE XHUMHUYECKOTO PABHOBECHS.
[Ipunnun Jle [laTtense.

Onextponurnyeckas auccouuanus. CuiabHble M ciaOble 37eKTpoiauThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KACIAsl, HEUTpaJIbHas, IIETOYHAS.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIbHbIE METO/Jbl M3yYEHHUs BEIIECTB M MX IPEBPALICHUMN: AEMOHCTPALIMS
tabmun «llepuognueckas cuctema xumudeckux snemeHToB JI. WM. MeHneneeBa», u3yueHHe
MoJleeld KPHUCTAUTMYECKUX PEMIETOK, HAOJNIOACHWE U OINMCaHWe JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lokKEeHHE MEePOKCHAA BOJOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
OIIPEZCIIEHUE CPEABl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBLHOTO MHAMKATOpa, peakluu
MOHHOTO OOMEHa), MPOBEICHUE TMPAKTHYECKOW paboThl «BrusHME pa3nuyHbiX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUM.

Pacuérnbie 3amaun.

PacuéTbl o ypaBHEHUSIM XUMHUYECKHUX PEAKIHil, B TOM YHCJIE TEPMOXUMHUYECKHE PacUEThI,
pPacy€ThI C UCIIOJIB30BAHUEM MOHATHS «MAcCOBAas J0JIsl BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnsl. Ilonoxenne HemeramioB B llepuogmyeckoil cucreMe XHUMHYECKHX
anementoB JI. M. MenneneeBa U 0coOEHHOCTH CTpoeHUs aromoB. dusnyeckue cBoOHcCTBa
HEMETAJUIOB. AJUIOTPOIHS HEMETAIIOB (Ha MpUMEpPEe KUCIOpoia, cepbl, hocdopa u yrieposa).

XUMHYECKUE CBOWCTBA BaKHEHIIMX HEMETAJIOB (TaJOTE€HOB, Cephl, azora, ¢ocdopa,
yriaepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOACOAEPKALUX KUCIOT, BOAOPOIHBIX
COCTMHEHUH).

[IpumeHeHre Ba)KHEUIINX HEMETANIOB U UX COCTMHEHUI.

Meramnsl. 1lonoxxenue Meraiios B [lepuogudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. Menneneea. OcOOEHHOCTH CTPOECHUS SJEKTPOHHBIX 000J0YeK aTOMOB MeTayioB. OOmue
¢usnueckue cpoiictBa MeTawioB. CIUIaBbl METayUIOB. DIEKTPOXUMHUECKHH psl HANpsKEHUN
METaJIJIOB.

XWMHYECKHUE CBOMCTBA BAXKHEUIIMX METAIOB (HATPUH, KaJIMid, KajabIlMd, MarHuu,
IIOMUHUMH, TUHK, XPOM, KeJIe30, MEe/Ib) U UX COCTUHECHUH.

OO6m1re crocoObl MoTydeHns: MeTauIoB. [IpiMeHeHre MeTasIoB B OBITY U TEXHUKE.

OKCIIEpUMEHTAJIbHbIE METOJbl HW3Y4YEHUs BEUIECTB WU MX [PEBpPALCHUN: H3YyUYCHHE
KoJuiekimu «MeTalapl U CIJIaBbD», OOpa3lloB HEMETAIOB, PEHICHHE SKCIEPUMEHTATbHBIX



3ajay, HaOJIOJEHHWE M  ONHCAaHHe JIEMOHCTPAlMOHHBIX U  JIaOOPAaTOPHBIX  OIBITOB
(B3auMoieiicTBHE THUIPOKCHIA aIOMUHUS C PAacTBOpPAMH KHCIOT U INEJNOYeH, KauyeCTBCHHbBIE
peaKIy Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3a1aumn.

Pacu€Tpl maccel BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, ECIIH OJHO U3 BEIIECTB UMEET IMPUMECH.

XuMHS U )KU3Hb

Ponp xumun B 00ecrie4eHUN SKOJOTHIECKOM, SJHEPTETHUECKON U MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeaulUHbL. [loHATHE O HaydHBIX METOAAaxX IIO3HAHUS BEIIECTB M XUMHUYECKHX
pEaKUHnid.

[IpencraBnenuss 00 OOMMX HayyHbIX NPUHLMIAX [POMBIIIEHHOTO MOJYYEHHUs
BAKHEMIIMX BEILECTB.

UenoBek B MHpE BEIIECTB W MATEPUAIOB: BaKHEHINIME CTPOUTENIbBHBIE MaTepHabI,
KOHCTPYKLMOHHBIE MaTepHaJIbl, KPackH, CTEKJIO, KepaMHKa, MaTepHaslbl I 3JICKTPOHUKH,
HAaHOMATEPHUAJIbI, OPraHUYECKIE U MUHEPATbHBIC yI0OpEHUS.

XuMHsi U 370pOBbE UYENIOBEKa: IMpaBUJia HMCIOJb30BaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 0€30MaCHOT0 UCTIOIB30BaHUS MPENnapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HU.

MexpeamMeTHbIE CBSI3H.

Peanuzamust MeXnpeIMEeTHBIX CBSI3EH MpU M3YYCHUU OOIIEeH U HEOPraHWYECKOW XMMHUH B
11 xmacce ocyliecTBIsSE€TCA Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHIA,
TaK M TMOHATHH, SBISIFONTUXCS CUCTEMHBIMH JIJIi OTAEIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSATHUSA: HAYYHBIM (akT, TUIOTe3a, 3aKOH, TeOpus,
aHajau3,  CHUHTE3,  Kilaccupukauus, TEPUOJUYHOCTh,  HAOIIOJEHHE,  DIKCIICPUMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, SBICHUE.

®duzuka: Marepusi, SHEpPrusi, mMacca, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaanoaKTUBHOCTh, MOJICKYJIA, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, (PU3NYECKUE BEITMUMHBI U €IMHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- M MHUKPOIJIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEUIECTB B OPraHU3Me.

I'eorpadus: MuHEpanbl, TOPHBIE TOPOIBI, MTOJIE3HBIE NCKOMAEMbIE, TOILUIUBO, PECYPCHI.

TexHomorus: XUMUYECKast MPOMBIITUIEHHOCTb, METaJITyprus, MIPOU3BOICTBO
CTPOUTEIIBHBIX MaTepuasos, CEJIBbCKOXO035CTBEHHOE IIPOU3BOCTBO, MULIEeBas
MIPOMBIIIICHHOCT, (papMareBTU4ecKasi MPOMBIILIEHHOCTh, MPOU3BOACTBO KOCMETHUECKHX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, 3JEKTPOHHAS MPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTHH.



IUDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA IIPOIPAMMBI [10 XHMMHUHW HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHIA

JIMHHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBiuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOEHHUS OOYy4aroIMMUCS
IIpOrpaMM CpeiHero oluiero oopa3oBaHusi (JINYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM).
Hay4Ho-MeToandeckoil OCHOBOW sl pa3paOOTKH IUIAHUPYEMBIX PE3YIbTaTOB OCBOCHUS
IIPOrpamMM CpeHEro oo1ero 00pa3oBaHus SIBJISETCS CUCTEMHO-EATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUM C CHCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pEe3yNbTaTOB OCBOEHHUS MpeameTa «XHUMHS» Ha YPOBHE CcpefaHero oomiero ooOpa3oBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISAIOIINUE!

OCO3HaHUE OOYYaAIOIIUMHUCS POCCUUCKOW TPaXTAHCKOW HMICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIM4YHe MOTUBAIIMH K 00YyUEHUIO;

L[eJIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHUI JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH U MCTOPUUECKUX TPATULMIA 0a30BOM HAyKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH NEATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, TPUCYIIMMHU IIEJIOCTHOM CHCTEME XUMHYECKOIO
o0pa3oBaHus;

HaJM4yue TPAaBOCO3HAHMS HKOJIOTMYECKOM KyJIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE pE3YyNbTATHl OCBOEHUS NpeaMeTa «XHMHS» AOCTUTAOTCS B E€AUHCTBE
yu4eOHOW Y BOCHUTATENBbHOM JI€ATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKUMH,
COLIMOKYIbTYPHBIMH, JTYXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH U HJA€allaMU POCCUHCKOTO
IpaXXIaHCKOro O0OIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU M TpaBWIAMHU TOBEJCHHS,
CIOCOOCTBYIOUIMMH IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHA M HPaBCTBEHHOI'O CTAaHOBIICHUS
JUYHOCTH 00YYaIOIIUXCS.

JIM4HOCTHBIE PE3yJabTaThl OCBOEHUS MPEAMETA «XUMUS» OTpa)xaroT c(POpMUPOBAHHOCTH
OMbITa TIO3HABATENLHOM M TPAKTUYECKON MAESITENbHOCTH OOYYaloIIMXCS MO pealu3aluu
MIPUHATHIX B 00IIECTBE LIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCIUTAHUS:

OCO3HaHUA 00YYarOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MpPaB M 003aHHOCTEH, yBaXKEHUS K
3aKOHY M IIPaBOIOPSIIKY;

MIPE/ICTAaBICHUS] O COLMAIbHBIX HOpPMax M MpaBHJIAX MEXIMYHOCTHBIX OTHOIICHWH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPH CO3JaHUH YI€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHINOJHEHUH XUMUYECKUX HKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IPY aHAJN3€ Pa3IMYHBIX BUIOB y4eOHOU NesTeTbHOCTH;

2) NIATPHOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEIUI0 OTEUECTBEHHOMU
XUMWH;

YBKEHHUS K MPOLECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHUS
XMMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pPE3YJIbTaT JJIMTENbHBIX HAOIIOJCHMH,
KpPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;



WHTEpeCa W TI03HABATEJIbHBIX MOTHBOB B TIOJIYYCHHH HW TIOCICIYIOIIEM aHAIN3E
MH(OpPMAIIUY O TTEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITHUYCCKOTO TTOBEICHUS;

CIIOCOOHOCTH  OIICHHBATh CHUTYallMH, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTHPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTM OLIEHMBATh CBOE MOBEICHHE M NOCTYNKH CBOMX TOBapULIEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIIEICTBHM ITUX TTOCTYITKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBbS:

[NOHMMAaHMs LIEHHOCTEM 310poBOro M 0€30mMacHOro obpasza >KU3HH, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (hPHU3HUECKOMY U TICHXUIECKOMY 3710POBBIO;

coOIoOACHHs TPaBUJI OE30MACHOTO OOpalIeHHs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HH U B TPYJIOBOM JCSATEIHHOCTH;

MMOHUMAHUS IICHHOCTH TMPAaBWJI WHIWBHIYAJIbHOTO M KOJUIGKTHBHOTO OE30MacHOTO
MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIO/CH;

OCO3HAHUS TOCICACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHUS aJIKOTOJIs,
HapKOTUKOB, KypEHHs);

5) Tpy10BOro BOCIMTAHUA:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKON JEATEIBHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTHX BUAAX ACSATEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE€ B PEIICHUH NPAKTUYCCKUX 3a7ad COLMAIbHOMN
HAIPaBJICHHOCTH (B paMKaX CBOETO Kjlacca, MKOJIbI);

WHTEpeca K MPaKTUYECKOMY U3YYEeHHI0 MpodecCuil paslIudHOro poja, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN TT0 XUMHUH,

YBaXXCHUS K TPYY, JIFOASIM TPYJa U pe3yabTaTaM TPYJ0BOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIyadbHOW TPAEKTOpUU OOpa30BaHMS,
Oynyiei nmpodeccuu M pean3aliid COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB M TIOTPEOHOCTEH 00IIEeCTBA;

6) 3K0J10rHYeCKOro BOCIMTAHMS:

9KOJIOTUYECKH 11eTIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHMS
’KM3HHU Ha 3eMiie;

MMOHUMaHUS TI00aTLHOTO XapaKTepa 3KOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOJHON U COIUATILHON CPEIbL;

OCO3HaHUS HEOOXOIMMOCTH HCIIONB30BAHUS JOCTUKCHUM XUMHHU JJIs PELICHUS BOIIPOCOB
paloOHATBHOTO TMPUPOIOTIOIH30BAHNS,

AKTHBHOTO HETPUATHS IEWCTBHM, MPUHOCIIINX BpEJ OKPYKAIOIICH MPUPOIHON cpene,
YMEHHSI MPOTHO3UPOBATH HEOJIArOMPUSATHBIE HKOJIOTHUECKUE TMOCIEACTBHS MpPEANPHHIMAESMBIX
JIEUCTBUI U MPEIOTBpPAILATh UX;

HaJu4usl PA3BUTOrO HKOJOTMYECKOrO MBIIUIEHUS, SKOJOTMYECKOW KYJIbTYphI, OIbITa
NEATeNIbHOCTH  SKOJIOTUYECKOW  HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTHCS HMHU B
MMO3HABATEIbHOM, KOMMYHUKATUBHOMN U COIMATIBHOM MPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOSTH UICOIOTHH XeMopoouu;

7) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTHKU;



NOHUMaHMsl cHeluu(UKU XUMHUM KaK HAayKd, OCO3HaHMA €€ poiu B (OPMUPOBAHUU
palMoOHAIBFHOTO HAYYHOT'O MBIIIICHHUS, CO3[JaHUU LIEJIOCTHOTO MPEACTaBICHHUS 00 OKpYy’KalolieM
MHpE KaK O €IMHCTBE MPHUPOAbI M YEJIOBEKa, B IMO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnH MpodIeM COXPaHEHUs IPUPOIHOTO PABHOBECHS,

yOeKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMHH JJIsi COBPEMEHHOM NMBHUIM3AlMU: B €€
T'YMaHUCTHUYECKOW HAIPaBJIEHHOCTH U Ba)KHOH pOJIM B CO3/1aHWM HOBOW 0asbl MaTepuaibHON
KYJIBTYpBI, PEIIEHUH II100aIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEJIOBEUECTBA — CHIPHEBOIA,
JHEPreTUYECKOW, TMHUIIEBOM M HKOJOTMYECKON OE30MacHOCTH, B Pa3BUTHH MEIHIIUHEI,
o0ecIeyeHny YCJIOBUN YCIIEHIHOTO TPyla ¥ SKOJIOTHYeCKd KOMGPOPTHON KU3HU KaXKAOr0 4jieHa
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTHM: IOHMMAHMSI CYIIHOCTH METOJOB II03HAHUS,
HCIOJIb3yEeMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh MOJy4aeMble 3HAHUS JUIs
aHanmu3a U OOBSCHEHMS SIBICHUM OKpYXKAIOMIEro MHUpa M HPOMCXOIAIINX B HEM H3MEHEHMH,
YMEHHUsI JieJIaTh 0OOCHOBAaHHbBIE 3aKJIFOUEHUS! HA OCHOBE HaY4HBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENTFHO MCIIOIB30BATh XMMUYECKHE 3HAHMS [T PEIICHHs TpoOiieM
B pEeaJIbHBIX )KMU3HEHHBIX CUTYaLHSX;

MHTEpEeca K MMO3HAHUIO U UCCIIEA0BATEIbCKON JEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHMM 10 XMMHMH B COOTBETCTBUM C JKA3HCHHBIMU
MOTPEOHOCTAMU;

HHTEpeca K OCOOEHHOCTAM Tpylda B pa3iMuHbIX cdepax npodhecCuoHaTbHOU
JEATEIBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeranpeamMeTHble pe3ysbTaThl OCBOCHHS y4eOHOTO mpenMera «XUMHUS» Ha YPOBHE
cpenHero o0miero 00pa3oBaHuUs BKIIOYAIOT:

3HaYMMbIC I8 (OPMHPOBAHUS MHPOBO33PEHUS OOYUYAIOIIMXCS MEXIUCITUTITMHAPHBIE
(MexXIIpeIMETHBIE) O0IIIEHAYYHbIE TTOHATHUS, OTPAXKAIOIIHE 1IeTIOCTHOCTh HAYYHOW KapTUHBI MUPA
U crienurKy METOJIOB TTO3HAHUS, UCTIOIh3yEeMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHs, SBJICHUE, TPOIECC, CUCTEMa, HayYHbIH (DaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUs, HCCIE0BAaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHHUBEPCaJTbHBIC yueOHbIE  JIeUCTBUSA (mo3HaBaTeNbHBIC, KOMMYHHKATUBHBIC,
peryiasTuBHBIE), oOecrneunBarone (HOpMHUpOBaHHE (PYHKIIMOHAIBHOM TPaMOTHOCTH |
COLIMATILHON KOMIIETEHITHH 00YYarOIIUXCS;

CIIOCOOHOCTh ~ OOYYalOIUXCS ~ MCIOJB30BaTh  OCBOCHHBIE  MEXAUCITUIUTMHAPHEIE,
MHPOBO33PEHUYECKHUE 3HAHUS W YHUBEpCAlbHblE YdeOHbIe ICHCTBUS B IO3HABATEIHHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble Pe3ysbTaThl OTPAXKAlOT OBJIAJICHUE YHUBEPCAIbHBIMH Y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYISTUBHBIMH JEHCTBUSMHU.

OBi1ajeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENILHO  (DOPMYIIUPOBATh M aKTyalM3UpPOBAaTh TMPOOIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpENIeTIATh LETU JeATCILHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX JOCTHIKCHHS,
COOTHOCHUTH Pe3yJIbTATHI IEATEILHOCTH C MIOCTABICHHBIMHU IIEIISIMU;



UCIOJb30BaTh MPH OCBOCHUM 3HAHUHM NPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIIENAThH
XapakTepHble TpPHU3HAKH TOHATHM M yCTaHABIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIHNE MOHATHUS ISl OOBSICHEHHS OTJCIBHBIX (DAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUHU IS KJIaCCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIINM;

yCTaHaBJIMBATh IPUUNHHO-CIICACTBEHHBIE CBSI3U MEXIY U3y4aeMbIMU SIBJICHUSMU;

CTPOWUTH JIOTUYECKHE pACCYKIEHUs (MHIYKTHBHBIC, JACIyKTUBHBIC, TI0 AaHAJOTHH),
BBISBJISITH 3AKOHOMEPHOCTH U MPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

MPUMEHSTH B TPOIECcCe MO3HAHMSA, UCIIOIb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0o0Pa30BbIBATE MOJICNIbHBIE MPEACTABICHNUS — XMMUYECKHH 3HAaK (CUMBOJI) 3JIEMEHTA,
XuUMHAYecKas (GopMyna, ypaBHEHHE XHUMHUECKOM peakuud — TpH pPEIICHHH Yy4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3aJay, NMPUMEHATh Ha3BaHHBIC MOJICJIbHBIE IPEJCTABICHUS
JUTS BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BELIECTB U XUMHUUECKUX PEAKIIUH.

2) 0a30BbIe HCCIeA0BaATENbCKUE TeHCTBUA:

BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOT'O TO3HAHUSI BELIECTB U XUMHUECKUX PEAKLINH;

¢dbopMynMpoBaTh €T W 3aJaud  HMCCIEIOBAHUSA, MCIIONB30BaTh IOCTaBJICHHBIE H
CaMOCTOSTENIEHO CPOPMYTUPOBAHHBIE BOMPOCHI B KA4eCTBE WHCTPYMEHTA IMO3HAHHS M OCHOBBI
1 (POPMUPOBAHUS TUIIOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJa/IeTh HAaBBIKAMU CaMOCTOSTEIBHOTO IUJIAHUPOBAHUS W MPOBEIEHUS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUs HAOJII0JaTh 3a XOJIOM IIPOLECCa, CaMOCTOSATENIBHO
MIPOTHO3UPOBATh €ro pe3yibTar, (opMmynupoBaTh 000OLIEHHS U BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIN OTYET O MPOJIETAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIIEIOBATENbCKON U IMPOEKTHOW JIeSTENbHOCTH,
MPOSIBIISITE  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOAOB pEHICHHUS
MIPAKTUYECKHX 3a/a4, IPUMEHEHHIO Pa3JINYHbIX METO/I0B MIO3HAHMUS.

3) padora ¢ nnopmanueii:

OPHCHTHUPOBAThCS B pa3jMYHBIX HCTOYHUKAX HWHPOpManuu (HAYIHO-TIOMYJISIpHAS
JAUTepaTypa XHMMHYECKOTO COJEpXkaHus, CIpaBouyHble TmocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB W (OpM MpencTaBleHUs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUHBOCTH;

(bopMynIMpOBaTh 3ampPOChl M NPUMEHATh PA3IMYHBIE METOABI NPHU IMOUCKE M 0TOOpe
nH(popMaluy, HEOOXOAUMOMN JJIs1 BBINOJIHEHMsI YU€OHBIX 3a/1a4 ONPECIEHHOTO THIIA;

pUOOPETATh ONBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTUI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANIbHYIO (hopMy mpencTaBieHUs] HHPopMaK (CXEMBI,
rpaduKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKU U IPYTHUE);

UCIOJb30BAaTh HAYYHBIA S3bIK B KAyeCTBE CpEACTBAa INpU paboTe € XUMHUYECKOH
nH(popManue: MPUMEHATh MEXKIpeAMeTHbIe ((pu3nyeckne W MaTeMaTHYeCKHe) 3HAKH U
CUMBOJIBI, (hopMyibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIAHOCTH.

OgaajieHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH el CTBUSIMU:

3aJaBaTh BOMPOCHI M0 CYILECTBY OOCYX1aeMOH TEeMbl B XOJl€ JAMUAIOra W/UIN JIUCKYCCUH,
BBICKA3bIBATh HJIEH, (OPMYIUPOBATH CBOM TMPEUIOKECHUS OTHOCHUTEIBHO BBITOTHEHHUS
MPEITIOKEHHOH 3a/1a4H;



BBICTYIIaTh C MPE3EHTAlUUEel pe3yJbTaTOB IO3HABATEIbHON IEATEIBbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCIIEPUMEHTA, TPAKTUYECKOM pabOThl MO HCCIEIOBAHUIO CBOWCTB H3Yy4aeMbIX BELIECTB,
peanuzan y4eOHOTO MpoekTa M (OPMYIHUPOBATH BBIBOJBI MO pE3ylbTaTaM IPOBEIEHHBIX
WCCIIEZIOBAaHUM MTyTEM COTJIaCOBAaHUS MO3UILIMIA B X0/1€ 00CYX/IeHUsI 1 00MEHa MHEHUSIMHU.

OBiageHne yHMBepCAJIbHBIMHU PeryJ/JsiTHBHBIMY JICHCTBUSIMU

CaMOCTOSITEJIbHO TUIAHUPOBAaTh U OCYLIECTBISATH CBOK IO3HABATEIBbHYIO AESTEIbHOCTD,
omnpezaensas €€ LEeNMU U 3aJa4M, KOHTPOJIMPOBATh U 10 MEpPE HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeajaraeMblii aaropuT™ AEMCTBUI NpPU BHIMOJIHEHUHU Y4eOHBIX M HCCIENOBATENILCKUX 3ajad,
BbIOMpaTh Haubosee F3(HHEKTUBHBIN CIOCO0 MX PEHIeHUs C YU4ETOM MOTyYeHUS] HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKUX PEaKLUsX;

OCYHIECTBIATh CAMOKOHTPOJIb CBOEH JAESATENBHOCTH HAa OCHOBE CAMOAHAIW3a U
CaMOOLICHKHU.

HNPEIMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKOHW COCTABIISIIONIEH E€CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa, POJIM XUMHUU B TMO3HAHUM SIBICHUU NPUPOIBI, B (POPMUPOBAHUU
MBILIUICHUS] W KYJIBTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOTUMOHN IS
pelieHns MpakTUYEeCKHX 3aad U DKOJOTMYECKH OOOCHOBAaHHOIO OTHONIIEHHS K CBOEMY
310POBBIO U IPUPOJTHOM Cpelie;

BJIaJICHUE CHCTEMOM XMMMYECKMX 3HAaHHUH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS (XMMUUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aToMa, MOJIEKyJla, BaJIEGHTHOCTb,
JIEKTPOOTPHUIIATEIBHOCTh, XUMHMYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaléHHas), MOJib, MOJIIpHAs Macca, MOJSIPHbIE O00BEM, YIIEpOAHBI  CKEJeT,
(yHKIMOHANBHAS TpPYMNa, paguKkail, H30MepHus, U30MEphbl, TOMOJOTHUYECKHH P, TOMOJIOTH,
YIII€BOAOPOABI, KACIOPOA U a30TCOACpKALIUE COCAUHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEMHEHMSI); TEOPUU U 3aKOHBI (TEOpHUsl CTPOEHUSI OpraHNUEeCKUX
BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHHS Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHUH; MHUPOBO33PECHUECKUE 3HAHMS, JIEXKAIIUE B OCHOBE IIOHMMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHUECKHX SBJICHUH, (DaKTOIOIMUYECKHE CBEACHHS O CBOMCTBRAX,
COCTaBe, MOJYYEHUHU M 0€30IMaCHOM HCIOIb30BaHUM BaKHEUIIINX OPraHNUECKUX BEIIECTB B ObITY
U IPAaKTUYECKOU NEATEIbHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTepHbIC MPU3HAKU MOHSATUH, YCTaHABINBAThH
HX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIUE ITOHATHUS [IPU ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTMHEHU;

c(OpMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHMBOJUKY IUISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) (POPMYIJI OpraHMUECKUX BEIIECTB
Y YpaBHEHHH XMMMYECKUX PEAKLIHW, U3rOTABIMBATh MOJEIH MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WILTIOCTPALIUU X XUMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIUBATHh NPUHAAJICKHOCTh U3YYEHHBIX OPTaHUYECKUX
BELIECTB IO MX COCTaBy U CTPOEHHIO K OINpeAeNEHHOMY KJacCy/Tpylme COoeIMHEeHUN
(YrneBomopoabl, KHUCIOPOA ¥  a30TCOAEpKAIllMe€ COEAMHEHUS, BBICOKOMOJEKYISPHBIE



COCIMHEHUS), aBaTh MM Ha3BaHUs 1o cuctematuueckoil HomeHkiatype (IUPAC), a Ttaxxke
MIPUBOJUTh TPUBUAIBHBIE Ha3BaHUS OTACIHHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOMUICH,
alleTWICH, JSTHJICHTJIHMKOb, TIHIEPHUH, (EeHOJN, (OopMaibACTHI, aleTadbIerH], MypaBbHHAs
KHCIIOTa, YKCYCHAsl KHCJIOTa, OJICMHOBAsl KHUCIIOTa, CTEApPUHOBAs KHUCJIOTA, TII0KO03a, (PpyKTO3a,
Kpaxmal, [eJIJTI0J103a, TJIULHH);

c(hOpMUPOBAHHOCTh YMEHHS ONPEACNATh BUIbI XUMHUYECKOW CBSI3M B OPraHUYECKUX
coeMHEHUsIX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKCHHS TEOPUH CTPOSHUS OpPTraHUYECKHX
BemecTB A. M. bytinepoBa mjisi 00bSICHEHHUSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOCHHUS; 3aKOH COXPaHEHHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTb COCTaB, CTPOCHHE, (PUIUUECKHE U
XMMHUYECKHE CBOMCTBA THUIIMYHBIX MPEICTaBUTENIeH Pa3IUYHbIX KIaCCOB OPraHUYECKHUX BEIECTB
(MeTaHn, 9TaH, OSTWJIEH, MPONWJICH, aleTwieH, OyramueH-1,3, MmetunOyranueH-1,3, OeHzodn,
METaHOJI, 3TAaHOJI, STUJICHIVIUKOJb, [JIMLEPHUH, (EHOJI, alleTalbIerul, MypaBblHasl U yKCyCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmal, LeJiojio3a, aMHUHOYKCYCHas KHUCJIOTa), WJUTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJy HUMHU YPAaBHEHUSMH COOTBETCTBYIOLIUX XMUMHYECKHUX PEaKUUl ¢
HCIIOJIb30BAaHNUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb HCTOUYHUKH YIIEBOJOPOIHOIO CHIPhS
(neth, mpUPOAHBIIA Ta3, Yroyp), cIOCOOBl MX MEepepaboTKH M MPAKTUYECKOe MPUMEHEHHE
MPOTYKTOB MEepepabOTKH;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOAHWTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(maccbl, 00bEMa, KOJMYECTBA MCXOIHOrO BELIECTBA MJIM NPOAYKTAa PEAKIMH IO H3BECTHHIM
Macce, 00bEMY, KOJTMYEeCTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB UJIH MPOIYKTOB PEaKLIUH);

c(hOpMUPOBAHHOCTh YMEHHIA BIAJIeTh CUCTEMOM 3HaHUN 00 OCHOBHBIX METO/JaX HAy4YHOTO
MO3HAHMS, UCIOJB3YeMbIX B XHMHUM TIPU HM3YYCHHH BEHIECTB M XUMHUYECKUX SIBICHUU
(mabOmroeHre, W3MEpEHUE, OKCIEPUMEHT, MOJCIUPOBAHKUE), HCIOIb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUsIX, CBSI3aHHBIX
C BEIIECTBAMH M UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOAATH MpaBUjla MOJB30BAHUS XUMUYECKOW MOCYA0N U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPpaBUiia OOpaIEHUs C BEUIECTBAMU B COOTBETCTBUH C
HWHCTPYKUHUSMU IO BBIOJHEHUIO JTA00PaTOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI TIJaHUPOBATH M BBIMOIHATE XUMUYECKUN DKCHEPUMEHT
(npeBpalleHys OpraHNYeCKUX BEIIECTB IPU HAarpeBaHUU, MOJyYEHUE ATHIIEHA U U3yYEHHE €T0
CBOMCTB, KayeCTBEHHbIE pEaKIMU OPraHMYECKUX BEIECTB, JIeHaTypalus OeJIKOB IpHU
HArpeBaHUU, [[BETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C IMPAaBWJIAMU TEXHHKHU 0€30MaCHOCTH
mpu o0palleHny ¢ BEIIeCTBaMU M J1a00paTOPHBIM O0OpYyIOBaHUEM, NPEICTABIATh PE3YIbTAThHI
XMMHUYECKOT0 HJKCHepUMeHTa B (opMe 3amuCH YpaBHEHUH COOTBETCTBYIOUIMX pEaKIUi U
(hopMyIpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

c(OpPMUPOBAHHOCTh YMEHMH KPUTHUECKH aHAIU3UPOBATh XMUMHUYECKYI0 HH(POpPMAIUIO,
MOJIy4aeMYIO M3 Pa3HbIX HCTOUHUKOB (CpecTBa MaccoBOM HH(popmaiuu, UHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJAaTh TpaBHJIa SKOJIOTHYECKH Ieeco00pa3HOro
MOBEJICHUST B OBITY M TPYIOBOM NEATEIBHOCTH B LEISIX COXPAHEHHs] CBOErO 3/I0pOBbS U
OKpY’KaIoIllel MPUPOJHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUSA HA KUBbIE OpPraHU3MBbI
ONpeAeNEHHBIX OpPraHMYeCKHX BEILIECTB, MOHUMAas cmbica nokazatens I[IJIK, mosicHaTe Ha
npuMepax crocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEJIHOIO BO3JIEHCTBUS HAa OpraHU3M
YEJI0BEKa;



JUIsE 0OyYarolUXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTAMH 3[I0POBBSI: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBIICHUM;

JUIA  CIETBIX M CIHa0OBHIANIMX OOYJaroIIMXCSA: YMEHHE WCIOJIb30BaTh pelbeHO-
TOUCYHYIO cucTeMy o0o3Hadyenuii JI. bpaiins nms 3anucu XxuMudeckux Gopmyi.

11 KJIACC

[IpenmerHsie pe3ynbTaThl OCBO€HHS Kypca «OOmass W HeopraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUA: O XWMHUYECKOW COCTaBIAIONICH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa, POJIM XMMHUU B IMO3HAHUM SIBICHUN NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJABTYpPBl JIMYHOCTU, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOW st
pelieHus TMPaKTUYECKUX 3a/Jad W HKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIECHHUSI K CBOEMY
3710pPOBBIO U IIPUPOIHOM CPEE;

BJIAJICHUE CHUCTEMOW XHMHMUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOLINE
MOHATUA (XMMHYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIEKTpOHHBIE OpOUTATI aTOMOB, MOH,
MOJIEKYJa, MOJb, MOJSPHBI O00BEM, BAJICHTHOCTb, JJIEKTPOOTPULIATEIHHOCTh, CTEIEHb
OKHCJICHUSI, XUMHUYECKass CBA3b (KOBAJICHTHAsl, HOHHAs, METa/NIMYecKasi, BOJOPOJHAs),
KpUCTaJJIM4eckass  pemérka, TUMbl XUMHYECKHUX  peakluid, pacTBOp, 3IEKTPOJUTHI,
HEAJIEKTPOJIUTHI, SJCKTPOIUTUYECKAs TUCCOLMALNS, OKUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOH  PEaKIUH, XUMHUYEeCKOE paBHOBECHE); TEOPHH W  3aKOHBI  (Teopus
3JIEKTPOJUTUYECKON aucconuanuu, nepuoauyeckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXPAaHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHUS W TPEBpAIICHUS DHEPTUU MPU XUMHUUYECKUX
peaknusx), 3aKOHOMEPHOCTH, CHMBOJUYCCKHH S3bIK XUMHH, MHPOBO33PCHUCCKHE 3HAHMS,
JeKale B OCHOBE TIOHMMAaHHUs TPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKUX SIBICHHI,
(haKkTONIOrMUECKHEe CBEIICHUSI O CBOMCTBAX, COCTaBE, MONyYCHUH U OE€30MaCHOM HCIOIb30BAHUU
BOKHEHIIINX HEOPTaHWICCKUX BEIIECTB B OBITY M MPAKTUYCSCKOH JIeATEILHOCTH YeIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIC MPU3HAKHU MMOHSITHH, YCTaHABIUBAThH
WX B3aMMOCBSI3b, HCIOJIH30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH ONMHUCAHUW HEOPTaHUYCCKHX
BEIIECTB U UX MPEBPAILICHUMN;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJUKY ISl COCTABIICHUS
(dopMyll BeIIECTB W YpaBHEHUH XWMHUYECKUX pEaKIUd, CHCTEMAaTHYECKYl0 HOMEHKJIATYPY
(IUPAC) u TpuBuanbHBbIE Ha3BaHHs OTIEIbHBIX HEOPTaHWYECKUX BeElIecTB (yrapHbli ras,
YIJIICKUCHTBIN Ta3, aMMHUaK, TaméHas HW3BECTh, HEraméHas W3BECTh, MUTHEBAs COJa, MUPUT U
JApyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAENATh BAJICHTHOCTh M CTEIIEHb OKUCICHHUS XUMUYECKIX
3JIEMEHTOB B COCAMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XUMHUECKOU CBsI3U (KOBAJICHTHAsI, HOHHAS,
MeTajInyeckasi, BOJIOPOAHAasl) B COCIUHEHUSIX, TUIl KPUCTAIMYECKON pPEHIETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJEKYJSpHas, MOHHAas, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBopax HEOPTraHUUECKUX COCAUHEHUH;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAJIECKHOCTH HEOPIaHUYECKUX BEILECTB
0 MX COCTaBY K OMPEACIIEHHOMY KJIaCCy/TPyIIe COSAMHCHUN (ITPOCTHIC BEIIECTBA — METAJLIBI U
HEMETAaJIJIbI, OKCU/IbI, OCHOBAHUS, KHCIOTHI, aM()OTEepHBIE THIPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Mepuoaudeckoro 3akoHa JI. W
MeHnneneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKLINU;



c(OpPMUPOBAHHOCTh ~YMEHHMHM  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XMMHUYECKHX 3JIeMeHTOB 1—4 nepuonos [lepuoandeckoil cucteMpl XUMHUUECKHUX 3i1eMeHTOB /1. 1.
MenpeneeBa, UCHONB3Ysl HOHATUSA «S-, p-, d-DJIEKTPOHHBIE OPOUTAIN», «IHEPreTHUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBONCTB XHMHUYECKUX DJIEMEHTOB U HUX
COEIMHEHUH o nepuoaam u rpynnam Ilepuoanueckoil cucreMbl XuMuueckux aieMenTos 1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XMMHYECKUE
CBOMICTBAa HEOPTaHWYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIECTBOBaHHUE
TFEHETHUYECKONM CBA3M MEXJAYy HEOPraHMYeCKUMHU BEIIeCTBAaMU C IIOMOIIbIO ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH;

c(OPMHPOBAHHOCTh YMEHHS KIACCH(PUIMPOBATH XMMHUYECKHE PEAKLIUHU IO Pa3INIHBIM
Mpu3HaKaM (YUCIIy W COCTaBY pEarupymroIIuX BEIIECTB, TEIUIOBOMY 3G (dEKTy peakiuu,
M3MEHEHHIO CTENICHEN OKUCIICHHUS JIEMEHTOB, 00PaTUMOCTH peaKkIiH, yJacTHIO KaTalu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHI COCTABIISATh YPaBHEHHs peakUUi pa3IuYHbIX THIIOB, MOJIHbIE
U COKpallE€HHBIE YpaBHEHHsS peaKIMii HOHHOTO OOMEHa, YUUTHIBAsl YCIOBUS, IPU KOTOPHIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOJUTH PEAKLUH, TMOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB PA3MYHBIX HEOPraHUYECKUX BEIIECTB, pACIO3HABAaTh OMNBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUUECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI PaCKpBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS JIEKTPOHHOIO OaaHca ITUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBACHATH 3aBHCUMOCTh CKOPOCTH XMMUYECKOH PEaKIUu OT
paznuYHbIX (PAKTOPOB; XapaKTep CMEIICHHS XUMHUYECKOTO PaBHOBECHS B 3aBHUCHUMOCTH OT
BHe1Hero Bo3aeicTus (npuniumn Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTb XHMHUYECKHE IIPOLIECCHI, JIekKAIIUEe B
OCHOBE ITPOMBIIIICHHOTO MOJYUYEHUsI CEPHON KUCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTH
NpeacTaBieHN 00 OOIIMX HAayYHBIX NMPUHIMIIAX U HKOJOTHYECKUX IMpobiieMax XMMHUYECKOTro
MIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN TPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JI0Ji BELIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHMH Ta30B NP XUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIlECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEaKLUHU BELIECTB, TEIUIOBOro 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BELIECTB, IPEBPALLICHUS U COXPAHEHUSI SHEPTUH;

c(hopMUPOBAHHOCTh YMEHHI COOJIIOAAThH MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYA0U U
71a00paTOPHBIM 00OPYIOBAaHHEM, A TAKXKE MPaBUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHMSMU IO BBIIIOJHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUI TIJIAHUPOBATHh M BBIMOIHATh XUMHYECKUNH HSKCIEPUMEHT
(pa3noxeHHe IEepoKCcHIa BOAOpPOJAa B NPUCYTCTBUM KaTalu3aTopa, ONPEIAEIECHHUE CPENbI
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATIBHOIO MHANKATOPA, BIUSHUE PA3INYHbIX (aKTOPOB
Ha CKOPOCTh XUMHUYECKOW PEaKLMH, peakiM¥ HMOHHOTO OOMEHa, KayeCTBEHHbIE pEakluu Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE IKCIEPUMEHTAIBHBIX
3amady nmo temMaM «Metamel» U «Hemeramibl») B COOTBETCTBUM C MpaBUIAMH TEXHHUKHU
0€30I1aCHOCTH NPH 0OpAIlEHUH C BELIECTBAMH U JIAOOPaTOPHBIM 000pYyI0BaHUEM, MTPEICTABIATH
pe3yiabTaThl XHMHUYECKOTO SKCIEPUMEHTa B (OpME 3alluCu YpaBHEHUH COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BBIBOBI HA OCHOBE ATHX PE3YyJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIM3UPOBATH XMMHUYECKYI0 HH(POpMAIUIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM KOMMYyHHKaluu, VHTEepHET u
APYTHX);

c(OpPMUPOBAHHOCTh YMEHHM CcOONMIOJaTh MpaBHJIa 3KOJIOTUYECKU IIeIeCO00pa3HOTo
MOBEJCHUST B OBITY M TPYIOBOW NEATEIBHOCTH B IENSIX COXPAHEHHsI CBOETO 3/I0POBbS U
OKpY>KaIOIIeW MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3CHCTBUS HA KUBBIE OPraHU3MBbI
omnpeAeNéHHBIX BEUIecTB, MoHuMas cMbich nokasarens [1JIK, moscHaTe Ha nmpumepax crocoObl
YMCHBIICHUSA U MPEAOTBPALICHUSA UX BPEAHOTO BOBI[GIZCTBHSI Ha OpraHu3M 4CJIOBCKaA,

JJIsA O6y‘-IaIOHII/IXCH C OIr'paHUYCHHBIMU BO3MOXXHOCTAMU 3O0POBbBA: YMCHUC MNPUMCHATH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB M XUMUYECKUX SBICHUI;

Ui CIENbIX M CHa0OBHIANIMX OOYYaroIIMXCA: YMEHHE WCIOJIb30BATh pelibeHO-
TOYEUHYIO cucTeMy o0o3Hauenuit JI. bpaiins nis 3anmucu xuMmudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsbie | IlpakTnueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI pecypenI
Pasnea 1. Teopernueckune 0CHOBbI OPraHMYeCcKOd XUMHH
IIpenmet opranndeckoit xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COETMHEHUH A. 3
M. Bytneposa
Hroro no pazgeny 3
Pa3nen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2
2 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 1
aJKaJUEHbI, AIKUHBI
2.3 ApoMaTH4eCKHUe YIrieBOAOPObI 2
24 [TpupoiHbIE HUCTOUHUKH YTIEBOJIOPOIOB U 3 1
UX mepepadoTKa
Hroro no pazgeny 13
Paspnen 3. Kuciiopoacoaep:kanue opranHnyeckue coeInHeHust
3.1 Cnuptel. ®eHon 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 |
CrnoxHnble 3(upbl
33 VYrneBoabl 3 1




Hroro no pazneny 13
Pasnen 4. A3orconepxkaiiue opranudeckue coeJHHeHUs1

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Pa3znen 5. BoicokoMosIeKyJISIpHBbIE COeINHEHUS

5.1 [Tnactmaccer. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KUIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
HaunmeHoBaHMe pa3/iesioB U TeM ungposbie
Ne n/m P Konrpoabusie | IlpakTHyeckue (uuhp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
Ctpoenue atoMoB. [lepuonnyeckuii 3aKkoH
1.1 u [leproanyeckas cucteMa XMMUYECKUX 3
anemeHToB J[. 1. Menaeneena
12 Crpoenue BemiectBa. MHOTOOOpasue 4
' BCIIECTB
1.3 XHWMHWUYECKHUE PEAKLIUU 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi xummust
2.1 Mertauibl 6 1
2.2 Hemerannsl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX )
' BEILIECTB
Uroro no pazgeny 17
Pa3znen 3. Xumus v Ku3Hb
3.1 XUMUS U )KU3Hb 4 1
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 3




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Xumust, 10 xkmace/ IN'abpuensu O.C., Octpoymos W.I'., Cnagkos C.A., AKnnoHEpHOE
obmectBo «M3narenbcTBo «IIpocBemienue)

* Xumus, 10 xnacce/ I'abpuensa O.C., O0mecTBo ¢ OrpaHUYeHHONW OTBETCTBEHHOCTHIO
«APODAy; Akmmoneproe obmiectBo «M3aarenscTBo «IIpocBenienne»

» Xumus, 10 xmacce/ I'abpuensa O.C., O0mecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«IPODAy; Axtmoneproe obmectBo «M3narensctBo «IIpocBemnienne»

* Xumus, 11 xnacc/ T'abpuensa O.C., O011ecTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO

«IPODAy; Aximoneproe obmectBo «M3narensctBo «IIpocsemienne»
METOANYECKHUE MATEPHAJIBI J1JIA YYUTEJISA

Beeaute 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust MeTonuueckoe nmocodue — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuemnsan, U.I.OctpoymoB, «O01mas XuMus B TeCTax, 3aa4ax, ynpaxHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.Ymakoa «Xumus 11 knacc: KontponsHbie 1
MPOBEPOYHBIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 .

4. O.C.I'abpuemnsn, I'.I'.JIpicoBa, A.I".BBenenckas «Xumus 11 kmacc: HacronpHas kHUTa
s yautensi». Yacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensH, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHast kHura
s yauress». Yacts 2 — M.: [Ipoda, 2022 rox.

6. O.C.I'abpuemnsn, I1.B.Pemeros, .I'.OctpoymoBa «3aia4uu o XMMHUHU U CIIOCOOBI X
pewmenus» - M.: «/Ipodar, 2021rox.

7. B.I'. JlenncoBa «Xumus 11 knacc noypounsie miansl no yueonuky O.C.I'abpuensina,

I'.T".JIpicoBoi» - Boarorpan» Yuurens 2018rox.



8. M.A.Ps6oBa, ¥Y.IO.Hesckas, P.B.JInako «Tectbl mo xumuu 11 xmace», - M.: Dk3amMen,
2019r.
9.9. O.C.I'abpuensn, N.I'.octpoym0oB «XHUMHUYECKUI SKCTIEPUMEHT B 1IKouie 11 kiacey; -

M.: poda. — 2019 rox. _

HUP®POBbBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET

Beeaute Bregurenanusichttp://www.chemnet.ru ['azeta « Xumus» u cailT nis yaurens «51
Uy Ha YPOK XUMUM

http://him.1september.ru Equnas komnexkuus LHOP: IIpenmernas komnekuust « XuMuUsi»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayUHbIE SKCTIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o6ieo0pa3zoBaTensHOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onumnuaga MKOJIbHUKOB 110 XUMUN
http://chem.rusolymp.ru Opranuyeckas XUMHs: SJEKTPOHHBIA yUeOHUK AJIs CpeIHEH IIKOIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpbITBIN KOJIIEIK: XUMUS

http://www.chemistry.ru JluctaHiimoHHasi OJIMMIHNAAA 10 XUMHUU: TEJIEKOMMYHUKAIIMOHHBIN
00pa3oBaTeNbHBIN MPOEKT
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