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INOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHETO OOIIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit deneparumy,
TpeOOBaHUI K pe3y/lbTaTaM OCBOEHUS (enepanbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DenepanbHOM TrOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B o0Opa3oBaTenbHBIX opraHu3auusax Poccuiickoir depepaunu, peagu3yOIX
OCHOBHBIC 00pa30BaTeJbHBIC MPOTPAMMBbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pasBUTHUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsixenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOZOB K pa3pabOTKe MNporpaMMbl IO XHUMHUH, K OIPEIENIECHUI0 oO0Iei
CTpaTeruy oOy4eHUs, BOCIIMTAHUS U Pa3BUTUS O0yJaroIUXcs CpeACTBaMHU Yy4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWIJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHHs, pPE3yIbTaTOB OOydYeHHs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpINAIONIMM JTAallOM pPEANM3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LIEHHOCTEH, MPHUCYILUX LEJIOCTHOM CHUCTeME XHUMHUYECKOro oOpa3oBaHUs. OTU LIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YyeJIoBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
IpUpOIHON cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00YyJarOIIMXCS HA YPOBHE CPEIAHETO
o0miero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO IpeaMmera «XUMHs», COJAepKaHUe M MOCTPOEHUE
KOTOPOTO ONpEZeNeHbl B IMporpaMMme N0 XMMHUH € Y4ETOM CHEHM(PUKH HAayKHM XUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4€TOM OOIIMX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEAHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyro poJib B COBPEMEHHOU
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE IEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpE KaKk O €IMHCTBE MPUPOJIbI U YEJIOBEKa, KOTOpoe (POPMUPYETCS B XUMHU
Ha OCHOBE NOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU PUMEHEHHUSI.

TecHo B3auMoOnEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs cCTaja
HEOTHEMJIEMOI YacTbI0 MHPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TpyAa M
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMEeHHash XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIeHUE NI00aNbHBIX MPOOJIeM YCTOWYHBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPTreTUUYECKOM, MHUIIEBON, HIKOJOTHYECKONW OE€30MacHOCTH H
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OOIIMMM LEISIMM M TNPHHLUIAMH CpelHero oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHHSI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOy4arouIuxcs, HEOOXOAUMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHUS B KHM3Hb COLUYMA,
POI0JDKEHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  peaMera «XHUMUS»  SBISAIOTCS 0a30Bble Kypehl — «OpraHuyeckas
XUMHA» U «OO011ast 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue JTaHHONH CHCTEMBbI 3HAHHUH
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOILINX MOHATHH, 3aKOHOB U TEOPUI XUMUH.



CrtpykTypa conepkanus KypcoB — «Opranndeckas xuMusi» 1 «O011as 1 Heopranuyeckas
XUMUS» chOpMHUpOBaHA B MpOrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Aa K M3y4EHHUIO
y4eOHOro Marepuania W 0O0yCIOBJICHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHWWA Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHS OPraHUYECKUX COEIUHEHMI, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTHUECKM AaKTHUBHBIX COEIMHEHHHA. B Kypce OpraHm4eckoil XUMHH MOJIY4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIero oOpa30BaHUs MEpBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

ITon HOBBIM YIJIOM 3peHHUs B NpeAMETe «XUMHUs» 0a30BOro ypoOBHS paccMaTpUBAETCS
U3yYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKHH Marepual u
dakTosornueckrue CBEACHHs O BEUIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsA» O00y4yarolUMCs MPEeIOCTaBIsETCS BO3MOKHOCTh OCO3HATh
3HaUEHUE NEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJ0JIOTMYECKUX MO3UIIMM,
riry0Ke TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U TPOTHOZUPYIOIICH.

Ennnas cucreMa 3HaHUM O BaXKHEMIIMX BEILIECTBAaX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHUH, a TAK)KE 0 XUMUUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KaHHS, HMMEIOIIUMU
KyJbTYpPOJOIMUECKMI M MPUKIAAHON XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT MOHUMAHHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, pAacCKpbIBalOT €€ poJib B I0O3HABAaTEIbHOU U
NPAaKTUYECKON JIEATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAKEHHS K IIPOLIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIHMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIIE0OBATENbCKUX 3a7ad. B 1ienom coaepxaHue
yuebHoro npeaMera « XUMHS» JaHHOTO YPOBHS M3yU€HUSI OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aroImuxcsi MUPOBO33PEHYECKO OCHOBBI JJIs1 MOHUMaHUS (HUI0COPCKUX HIeH, TaKUX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBJICHHUM IMyTEM 3KCIIEpUMEHTA
U pelIeHHs NPOTHUBOPEUYUH MEXKIy HOBBIMU (aKkTaMH U TEOPETUYECKUMH IPEANOCHIIKAMH,
OCO3HaHHME POJIM XMMUHU B PEIIEHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MmpodsieM cOepekeHust
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B mulane pemieHuss 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALMU  O0YyYaromIMUXCs
INPUHSATBIE MPOTpaMMON MO XUMHUH TMOAXOAbl K OINpEAENEHUIO COJEp’KaHUs U TOCTPOEHUs
npeaMera IpeaycMaTpuBaoT (OPMHUPOBAHUE YHHBEPCAIBHBIX YUYEOHBIX JEHCTBUN, MMEIOLINX
6a30Boe 3HauUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIICHUs MPpoOieM, MOUCKa, aHau3a U
o0paboTku uHPOpMaIK, HEOOXOMUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
HCCJIEIOBATENIBCKOM 1eATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUU.

B mpaxTuke npenogaBaHus XMMUU KaKk Ha ypOBHE OCHOBHOT'O 00IIero o0pa3oBaHusl, Tak U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TNPU  ONPEAETICHUH  COJep)KaTeIbHOU
XapaKTepUCTUKU IIeJiel M3y4deHHsl TpeAMeTa HampaBiIeHHEM IMEpPBOCTENEHHON 3HAYUMOCTU
TPaAWLMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW HayKu Kak o0nactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKON IEATEIIBHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIIPEEIICHUIO LIEIe N3YUEHHUS IIPEIMETA SIBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CornacHO aHHOW TOYKE 3PEHMS IVIABHBIMM LEISIMU W3y4EHUs NpeaMera «XHUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e (QopMmMHupoBaHHE CHCTEMbl XWUMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MUPAa, B OCHOBE KOTOPOM JIEXKAT KIIFOUEBBIE MOHATHS,
(dbyHIaMeHTallbHbIE 3aKOHbI M TEOPHUHM XHUMHUH, OCBOEHHE S3bIKa HAayKH, YCBOEHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUII MHPOBO33PEHUYECKOTO Xapakrepa,
O03HAKOMJICHHE C UCTOPHUEN UX PA3BUTHUS U CTAHOBIICHUS,

e (opMupoBaHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHMS BELIECTB U
XUMHUYECKHX PEaKIHii, HeOOXOAUMBIX U MPUOOPETCHUS YMEHH OPHEHTHPOBATHCS B
MUpE BELIECTB U XUMUUECKUX SIBJICHUM, UMEIOIIHUX MECTO B IIPUPOJIE, B IPAKTUYECKON U
IIOBCEIHEBHOM JKU3HY;

e Dpa3BUTHE YMEHHH U CIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsny ¢ atum, conepkarenbHas XapaKTEpUCTUKA LIE€JIEH U 3a7a4 U3ydeHUs MperMeTa B
porpaMMme Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cucTeMe cpeaHero ooOmiero ooOpazoBanusa. CeroiHss B NpeNoJaBaHUM XHWMHUU B OOJbIIEH
CTENEHH OTAAETCA NPEAINOYTECHUE MPAKTUYECKOW KOMIIOHEHTE COJiep)KaHusi oOyuyeHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIEr0 HE HAOOpOM 3HaHUMU, a (YHKIMOHAJIHLHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHHs 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU Ui PEIICHUs
IPAKTUYECKUX 3ajau.

B cBi3M ¢ 9TUM mpH U3yYEHHH MpeaMeTra «XUMHs» JIOMHHHPYIOUIEe 3HAYEeHUE
IPUOOPETAIOT TaKUE 1IeJIU U 331a4H, KakK:

ajanTanus OOyYalIIUXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDPA,
(dbopMHpOBaHHE MHTEIUIEKTYaJIbHO PpPa3BUTOM JIMYHOCTH, TOTOBOH K €amMo0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TMPHHATHIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dopmHpoBaHHE Yy OO0yYaromUXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOIMX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3JIMYHbIX BUIOB JESATEIBHOCTH: PELICHUs MpoOIIeM,
MOMCKA, aHaimu3a W o00paboTKku HWHGOpPMAIMU, HEOOXOMUMBIX JUIsi MPUOOpPETEHHUs OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMUH, a TAKXKe I OLIEHKH C
HO3UILUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MTPOLIECCOB
Ha OpPraHN3M YEJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
oOydaromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA [0 XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH ISl IOMCKA U aHAJIKM3a Y4eOHOM M HayYyHO-MOMYJIIPHON MH(POPMAIIUH XUMUYECKOTO
COJIepKaHus;

dbopMupOBaHUE U pa3BUTHE Yy O0YYAIOUINXCS ACCOIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U NIPOBEJCHUN XUMHUUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Y OOydaromuxcsi yOeKIEHHOCTH B TyMaHHCTHYECKOW HaIpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00aibHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHMUs, IONOJHEHNS JHEPreTUYECKUX PECYPCOB M COXPAHEHUS MPHUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKE€ MPUOOPETEHHSI OIbITA UCIIOJIb30BAHUS MOTYYCHHBIX 3HAHUM ISl PUHSATUS
IPaMOTHBIX PEIICHUN B CUTYaLlUsX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM maHe cpenHero obmero oOpa3oBaHus NpeAMET «XHUMHUsS» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO61iee yuCio yacoB, OTBEAEHHBIX ISl U3YUYEHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBanusi, cocrapiser 68 wyacoB: B 10 kmacce — 34 ugaca (1 ywac B Hemenmo), B 11
Kjiacce - 34 yaca (1 yac B HEJIEITIO)



COJAEP)KAHUE OBYYEHUA
10 KIIACC .OPTAHUYECKAS XUMMUAA

TeopeTuyecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnyeckux coequHennii A. M. byrneposa,
e€ ocHOBHbIe TNOJOXKEeHUA. CTpyKTypHble (OpMyJBl OpPraHMYECKMX BellecTB. l'omonorus,
n3oMepus. XUMUYECKasi CBS3b B OPraHMYECKUX COCIUHEHMSX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[lpencraBaenne o  kiaccuukanuum — OopraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKHUX COEIMHEHUH (cucreMarudeckas) M TpPUBHMAJIBHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYII
OpraHMYECKHUX BEILECTB, HAONIOJAEHUE M ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUH (IU1aBjIeHue, 0OyIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
IPEJICTABUTENIN aJKaHOB: (M3UYECKHE M XMMHMUYECKHE CBONCTBA (peakiUM 3aMElleHus U
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAl. DTWIECH U NPONWIEH — NPOCTEHIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHWMHYECKHME CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJIor€HUPOBAHMUS, THIpATallUU, OKUCIICHUS U TIOJIMMEPU3ALINN ), TOITYYEHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJIOTUYECKUH psA. ALETUIEH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PM3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuy ruIpupOBaHus, ralOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHE W XHMHYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIAY YIVIEBOJOPOJAMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuposHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHbIil ra3 u nomyTHble HE(QTAHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTUYEeCKHii), muponus. IIponykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAIbHBIE METO/ABI M3YUYECHUS BEIIECTB M WX NPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, koyutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJICHHE INPAKTHUYECKOW pPabOOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMUYECTBa
UCXOJIHOTO BEIIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme opranudeckue coelMHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOECHUE, (U3UYECKUE U
XUMHYECKHE CBOWCTBA (pEakUUu C aKTHUBHBIMU METaJlJlaMH, I'aJOT€HOBOJOpPOJaMH, FOPEHUE),
npuMeHeHre. BogopoaHble cBsI3U MEXAy MOJIEKYJaMH CIUPTOB. JlelicTBUE METaHOJIA U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaTtoMHble CHMPTHL. OTUICHIVIMKONb W TIULEPUH: CTpPOeHHE, (U3NYECKHE U
XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO MIETOYHBIMY METAJIIIAMU, KAU€CTBEHHAs peakius Ha




MHOTOATOMHBIE CHUpPTHI). JlelicTBME Ha OpraHu3M uejoBeka. [IpuMeHEeHHWE TiulepuHa U
STUJICHTJIUKOJIS.

®deHoJI: CTpOeHHWE MOJEKYNbl, (PU3NYecKrne W XUMHUYECKUE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpnerugsl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpOCHUE, (u3nueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC pEAKIIHH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpesiebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, O0IIME IS KiTacca KUCIIOT, PeaKIus
stepudukanmuu), moiyueHue u mnpuMmeHenue. (CTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHINX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MApONN3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxupos. [Ipumenenue sxupoB. buosorudeckas pojb KUPOB.

YrneBoabl: coctas, KiaccupuKanus yrieBoI10B (MOHO-, TU- U Moaucaxapuisl). [ mroko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3MUECKUE U XUMUYECKUE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Mmeau(ll), okucieHne amMMuadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHWE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHE B IPHUPOJE,
npuUMeHeHue, buonorunueckas poib. DotocunTe3. pykTo3a Kak U30MEP IIIFOKO3BL.

Kpaxman u nemiono3a kak npupoanbsie noaumepsl. CTpoeHne Kpaxmaia U LEJUII0JIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpojn3, KaYeCTBEHHAs PEaKkus C HOJ0M).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YCHHsI BEIIECTB U MX MPEBpaIlCHH: MpOBEACHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHbBIC
peakIMu OJHOATOMHBIX CHUPTOB (OkHCiIeHne d3TaHona okcuaom wmenu(ll)), mMHOroaroMHbBIX
CHOUpPTOB (B3auMojeWcTBHE MuLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujpa cepedpa(l) u ruppokcunom wmenu(ll), B3aumoneicTue
KpaxMajia C HOJOM), NpPOBEAEHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAaKLUHUU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikalie opraHn4eckie CoeIMHEHNS.

AMUHOKHCIOTBI Kak aM@oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTupl.

benkn kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
Ka4eCTBEHHBIE pEaKIIu Ha OeJKH.

DKCrepUMEHTAIbHBIE METOJIbl U3YYEHHUs BEIIECTB M UX IpEeBpalleHH: HaOloAeHue U
ONMCAaHNWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OENKOB NpH HarpeBaHWU, IBETHHIE
peaxiuu OEIKOoB.

BbicokomoieKyIsIpHBbIEC COCTUHEHHS

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3aluU, CpeqHss MoJjeKkylspHas Mmacca. OCHOBHbBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.

DKcrepUMEHTaIbHbIE METO/Ibl MU3YUYEHHUS BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
00pa3iaMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3U.



Peanmm3zanusi MexXnpeaMETHBIX CBS3€H MPU MU3YYEHUU OpraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX IMOHATHH, TaKk U
MOHATUH, ABIISAIOIIMUXCSA CUCTEMHBIMU JUISI OTAENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKkT, TUMOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
3KCHEPUMEHT, MOJECITUPOBAHUE.

®du3nka: Matepus, SHEPIUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJla, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorus: kierka, opranusm, Oumocepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHoorus: NuIIeBble MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE MTpenaparsl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KIIACC . OBIIASA N HEOPTAHUYECKASA XUMUS

Teopernueckne 0CHOBbI XUMHM

XuUMUYEeCKUN dleMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs OOOJIOYKA.
DHepreTyeckre YpOBHHU, MOMAYPOBHH. ATOMHBbIE OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacrpeneneHust SIEKTPOHOB M0 OpOUTAIAM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPHUOJIOB.
DJeKTpoHHas! KOH(DUTYpaLKs aTOMOB.

[lepuonnueckuii 3akoH u Ilepumoanueckas cucrtema xumudeckux sseMmeHtoB J[. U.
MenpgeneeBa. CBs3p nepuoauyeckoro 3akoHa u Ilepumonnueckoil CHCTEMBl XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB
0 TPYIIaM U NepruoaaM. 3HaueHUe NepUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHMYECKass CBs3b. Buabpl XMMHYeCKOW CBs3M (KOBaJIEHTHas
HEeNoJIsipHasl W TOJspHas, MOHHas, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTB.
DIEeKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHbI: KaTHOHBI U AaHUOHBI.

BemiecTBa MOJNEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOECHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBI. MaccoBas 10Jist
BELIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BelIeCcTB. [ eHeTHdeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMIEKAIIUX K Pa3TUYHBIM
KJIaCCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX PEaKIUid B HEOPraHMYeCKOW u
OpraHMYeCKON XMMHUHU. 3aKOH COXpPAaHEHHS] MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUH TTPU XUMHUYECKUX PEaAKITHIX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTHMbIe peaklUu.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIUSAIOIIME HA COCTOSHHUE XMMHUYECKOIO DPABHOBECHS.
[Tpunnun Jle Hlatense.

OnekrponuTnueckas aucconuanus. CunbHble M ciadble 37eKTpoiauTsl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHasl, IEJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEepUMEHTAIbHbIE METOJbl M3YyUYEHHUsI BEIIECTB M HUX MPEBpALICHUN: JEMOHCTpaIus
tabmui «llepuogudeckas cucrtema xumuuyeckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoJiele KPUCTAJUIMUECKUX pelEToK, HaOJIIofeHHe U ONUCAaHUE JEMOHCTPALMOHHBIX U



71a00paTOPHBIX OMBITOB (Pa3jIOKEHHE MEPOKCHAA BOAOPOJAa B TMPUCYTCTBUM KaTaau3aropa,
omnpezesieHue Cpeabl paCTBOPOB BEMIECTB C MOMONIBIO YHUBEPCAIBLHOIO MHAMKATOPA, PEAKIMHU
HOHHOTO OOMEHa), MPOBEJACHHE MPAKTUYCCKON pPaboThl «BiusHUEe pa3auvHbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEaKIIUI».

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIHMI, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€Thl C UCIMIOIB30BAHUEM MOHATUS «MACCOBAs J10JIs1 BEILIECTBAY.

Heopranuueckasi xumus

Hemeramnbl. Ilomoxkenue HemeramioB B Ilepuonnueckoi cUCTEME XUMHUYECKHUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cepbl, hochopa u yriiepoaa).

XVWMHUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOTeHOB, Cephl, a3oTa, docdopa,
yIiepoJia U KPeMHUS) U UX COCIMHEHHUM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpruMmeHeHne BaKHEUIIINX HEMETAIUIOB U UX COCIMHEHUN.

Meramnsl. [lonoxenue meramnos B [lepuoaudeckoi cucTeMe XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢uszndeckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJICKTPOXUMHYECKUN PsJl HANPSHKEHUN
METaJII0B.

XUMHUYECKHE CBOWMCTBA BAXKHEWIIMX METAJIOB (HATPUM, KaJdid, KajabIMd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJ/Ib) U UX COCIMHECHUMN.

O6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHnenrne MeTamioB B ObITY U TEXHHKE.

OKCIIEpPUMEHTAIbHBIE METOJIbl H3YyYEHHsS BEUIECTB M MX MPEBPALLCHUI: H3yYEHHUE
KOJUIEKIIMA «MeTalulbl M CIUIaBbI», OOPA3I[OB HEMETAJUIOB, PEIICHHUE SKCICPUMEHTAIBHBIX
3a/7a4, HaONIOJEHWEe W  OINKMCAaHWE JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE THUAPOKCHIA aTIOMUHHUS C PACTBOPAMH KHCIOT U IIEN0Yel, KaueCTBEHHBIC
pEaKIuy Ha KAaTHOHBI METAJLIIOB).

Pacuérnrie 3amaun.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMM BEIIECTB, pacY€Thl Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMus 4 KM3Hb

Ponps xuMuu B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKON U MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
pEeaKuui.

[IpencraBnennss 00 OOmMMX HAYYHBIX TMPUHIMIAX TMPOMBIILICHHOTO TOJYYSHUS
BaKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB U MAaTEPHANOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKu, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XuMHST W 3]I0POBBhE YEJIOBEKA: MpPaBWJIA HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO MCIOIh30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XUMUU B
11 kyacce oCyIecTBIsCTCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX IMOHSTHH,
TaK W MOHSTHH, SBISIIOUIUXCS CUCTEMHBIMH JJIs1 OTACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKIIA.

OO0mue ecTeCTBeHHO-HAYYHBbIC MOHSTHS: HAY4YHBIH (akKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaIu3, CUHTE3,  Kiaccu(ukanus,  TMEPUOJAUYHOCTh,  HAOIIOJEHHWE,  DKCIIEPUMEHT,
MOJIEITUPOBAHUE, U3MEPEHUE, SIBJICHHE.



®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOI,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BeIlleCTBa, PU3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTbD.

Buonorusi: knerka, opraHu3M, SKOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJICHHOCTb, MeTaJLTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHaIoB, CEJIbCKOXO35IICTBEHHOE IIPOU3BOCTBO, nuIieBast
IPOMBIIIICHHOCTh, (papMalleBTUYECKass MNPOMBIIUICHHOCTh, IPOM3BOJCTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, 3JIEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUU



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMbLI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3y/lbTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yibTaTOB OCBOGHMS IpeaMeTa «XUMHs» Ha YpOBHE cpenHero oomero ooOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIIAIONIUE:

OCO3HaHHE OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEICHUIO;

HaJINYMe MOTUBAIMH K 00yUYEHHIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATbCS B CBOEH N1€ATEIbHOCTH
LICHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeME XMMHUYECKOIo
o0Opa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTbH JKU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS INpeAMeTa «XUMHsS» JOCTUraloTCs B EIUHCTBE
y4eOHOI M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
IpaXXAaHCKOro OO0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMM M TpaBUJIAMU [OBEACHUS,
CHOCOOCTBYIOUIMMHU TPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJIEHUS
JUYHOCTH 00YYaIOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
ONbITa IIO3HABATEIIbHOM M TNPAKTHMUECKOH JAESITENbHOCTH OO0YyYarolMXcs M0 pealu3aluu
INPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTABICHUS] O COLMAIBHBIX HOpPMax M IpPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTH IIPU CO3/1aHUU Y4EOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATeNbHbIX 33/]1a4, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTHI IPYTUX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOH e TebHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMHU;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yNbTaT JJIMTEIbHBIX HaOJIIOAeHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTATIbHBIX IOUCKOB, TIOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;

UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEOYIOLIEM aHaJIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO TIOBEICHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYalldW, CBS3aHHBIE C XUMUYCCKUMHU SIBICHUSMH, U
MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
IICHHOCTH;

TOTOBHOCTHA OLIEHUBATh CBOE IIOBEJACHUE W IOCTYIIKM CBOMX TOBApUILIEH C IMO3ULUHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHUMaHHUs IICHHOCTEH 370pOBOTO W 0€30MMacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOIOfICHHs TPaBUJI 0E30MAcCHOTO OOpAIEHUs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOU
’)KU3HU U B TPYJOBOM J€ATECIBHOCTH;

MOHUMAaHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYALUAX, YTPOKAIOMIKNX 300POBBIO U KU3HHU JIFOACH;

OCO3HAHUS TOCIICJICTBUI M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEILCKOM JIESITEIIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX JESITEIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pELICHWHU MPAKTUYECKUX 3a/ad COLHUAJIbHON
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQECCUil pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM €SATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOM TpaeKTopuu OOpa3oBaHUS,
Oynyuieit mpodeccun U peanuzanui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH IIeNIeCO00pa3HOr0 OTHOIIEHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
IIPOLECCOB HA COCTOSIHUE ITPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIB30BAHUS JOCTHKEHUN XUMHH IS PEIICHUSI BOIIPOCOB
PaLMOHATBHOTO MPUPOAONIOIb30BAHUS;

AKTUBHOIO HENPUATHS JIEUCTBUM, MPUHOCAIIMX BpPEI OKPYKAIOIIEW MPUPOJHON Cpere,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPUSATHBIC HKOJIOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIMYWsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJbTYphI, OMNbITA
JIEATEIIbHOCTH  DKOJOTHMYECKOM  HAINpaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBAaTbCA HWMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) 1EHHOCTH HAYYHOI'0 O3HAHUS:

c(hOPpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTHKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ ponu B (OPMHUPOBAHUU
paIoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIeM
MHUpE KaK O €IMHCTBE MPHUPOJbI M YEJIOBEKA, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH H
pEIICHUH POOJIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BAXXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOM
KYJIbTYphI, PEIIEHUN TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOH M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,



00€CIIeYeHUH YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJOr0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOM TIPAaMOTHOCTHM: IIOHMMaHMs CYIIHOCTH METOJNOB IIO3HAHHA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIB30BAaTh MOJydaeMble 3HAHUS /IS
aHamM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yYMEHUS ie7aTh 000CHOBaHHbIE 3aKIFOUEHHS Ha OCHOBE HAayUHbIX (DAKTOB M MMEIOLIMXCS IaHHBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BaTh XUMUYECKUE 3HAHUA ISl pELIEHUs Ipo0ieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIBCKON JESITEIHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iMyHbIX cdepax npodeccuoHaIbHON
JESATEIIBHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MertanpeamMeTHble pe3yibTaTbl OCBOEHMSI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOIUXCS MEXAUCIUILIMHAPHBIC
(MexXmnpenMeTHbIe) 0OLIeHayuHble IOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U IpYTHeE);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelbHbIE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (QOpMHUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CHOCOOHOCTh ~ OOY4YaloOLIMXCsS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NPAKTHKE.

MertanpeamMeTHble pe3yNbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSAMMU.

Osgi1ajeHHe YHHBEPCAJIbLHBIMH Y4¢OHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a30Bble JIOTHYECKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJIHpPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEACIATh LENN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKEHHUS,
COOTHOCHUTD PE3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICNATH
XapakTepHble NPU3HAKK TIOHATHM W yCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE MMOHATUS Il OObSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHUS M KPUTEPUHU I KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHaBIMBATh MPUUNHHO-CJIE/ICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMHU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B pacCMaTpUBAEMBIX SBICHHAX, (hOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOYCHNS;

NPUMEHATh B Ipoliecce MO3HAHUSA, UCTIONb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIeINH, TPe0OPa30BBIBATH MOAEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) 2JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M NMPAKTUYCCKUX 3a1ad, IPUMEHATH Ha3BaHHBIC MOJEJIbHBIC NPEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKIIHM.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TIO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUi;

dbopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOpPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHHS YYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIO/IaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh 000OIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npUOOpeTaTh ONBIT YYCHHUUECKOM HCCIeI0OBaTeIbCKOW M MPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/JOB peIIeHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOA0B [T03HAHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAaX wHHMoOpManuu (HAYYHO-TIOMYJSIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BHUAOB H (OPM TPEACTABICHUS, KPUTUUYECCKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMYHbIE METOABI NpPU IOHCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHMUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeACTBa MpU padoTe € XHUMHUYECKOM
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecKue W MaTreMaTU4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OsiaieHHe YHUBePCAJIbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WINA JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAMel pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peannzanuyu y4eOHOTO MpoeKTa M (OPMYJIHPOBATh BBIBOJBI MO pe3yslbTaTaM IPOBEAEHHBIX
MCCJIEIOBAHMI MyTEM COTJIACOBAHUSI TIO3UITUH B X0/1e 00CYX ICHHUS 1 OOMEHAa MHCHHSIMHU.

OsiaieHHe YHHBEPCAJIbHBIMHU PeryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aroOpuT™M JEUCTBUN IPU BBHINOJHEHUM Y4EOHBIX M HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLIUSAX;

OCYIIECTBIIAATh CAaMOKOHTPOJb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMoOaHalIu3a H
CaMOOIEHKHU.

MNPEJIMETHBIE PE3YJIBTATHBI
10 KUIIACC

ITpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUM SBIECHUN NPUPOAbI, B (HopMUpOBaHUU



MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW s
pelleHusT NPAaKTHUYECKUX 3a7ad M SKOJIOrMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CHUCTEMOM XUMHUECKUX 3HAaHUHM, KOTOpas BKJIIOYACT: OCHOBOMOJATAIOIIHNe
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
3NEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpalméHHas), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEpOAHBIH  CKEJIET,
(dyHKUMOHANBHAS TPYNNa, paauKajl, H30MEpHUs, U30MEphbl, TOMOJOTHUYECKUI pS1, TOMOJOTH,
YIJIEBOAOPOABI, KUCIOPOA M a30TCOJIEPKAIIME COCIMHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKUX
BemiectB A. M. bytiepoBa, 3akOH COXpaHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3bIK XUMHH;, MHPOBO33PEHUYECKHE 3HAHUSA, JISKAIIME B OCHOBE MOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30MaCHOM HCIOJB30BaHUN BaXKHEHIIINX OPraHUYECKUX BEUIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHBIC MPU3HAKH MOHATUH, yCTaHABINBATD
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEeBpaICHUI OPraHUuYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
¥ ypaBHEHUH XMMHYECKHX PEAKIMH, N3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3YUYEHHBIX OPraHUYECKHX
BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YrIeBoOpodbl, KHUCIOPOJI M a30TCOACpXKAIe  COCIWHEHHs, BBICOKOMOJICKYISPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus MO cuctematnueckoil Homenknatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHHs OTMEIHHBIX OPTaHMYECKHUX BEIIECTB (ITHJICH, MPOIMHIIEH,
alleTUJICH, STHJICHTJIHMKONb, TJIHLIEPHH, (EeHON, (OopMalbAeTH, aleTaabAeTHI, MypaBbHUHAS
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmal, [eJUTI0I03a, TITUIUH);

c(OPMHPOBAHHOCTh YMEHHUSl OMNPEAETATh BHUJbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH TOJOKEHHUS TEOPUH CTPOCHUS OPTaHWYECKHUX
BemecTB A. M. bytiepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUSI; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENICH PA3IMYHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraauen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJ, dTaHOJ, YTHJICHTINKOIb, TIUIEPUH, (EHON, alleTalbJIerul, MypaBbUHAs U YKCYCHas
KHACJIOTHI, TJIOKO3a, KpaxMmal, NeJUII0JI03a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBAThH
TEeHETHYECKYIO CBSI3b MEXKAY HHUMH yPaBHEHHSMH COOTBETCTBYIOUIMX XHMHYECKUX PEAKIHHA C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYT,

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEpPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
MIPOJIYKTOB TIepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCIONb3YEMbIX B XHMHU MpPH M3YYCHUHM BEIIECTB W XUMHYECKHX SBJICHUI



(HabmofeHne, W3MEpEeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOJIb30BATh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHNN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMNOJHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpallleHus1 OpraHU4YeCKUX BELIECTB IIPU HarpeBaHUM, MOJYyYEHHE 3TUIECHA U U3YyYEHHE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB IpuU
HarpeBaHuM, IIBETHbIC PEAKIMU OEJIKOB) B COOTBETCTBUM C MpaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHuu C BEIIEeCTBAaMHU U J1TAOOPATOPHBIM O0OPYIOBaHHEM, MPEICTABIATH PE3YIbTaThl
XMMHYECKOTO SKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEaKUUN u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoil uHpopMmaiuu, IHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeIIECO00Pa3HOTO
NOBEIEHUA B OBITY M TPYIOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKPY’KaloIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JICHUCTBHS HA JKUBbIE OPraHU3MBbI
ONpeeNEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax crnocoObl YMEHBUIEHHUS M MPEJOTBPAIICHHs X BPEAHOIO BO3JCHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHSATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXcs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas W HeopraHuyeckas XUMUS»
OTPaXKaIoT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBILUIEHUST U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPaMOTHOCTH, HEOOXOAMMOH [ist
pGHIeHI/Ifl HpaKTI/ILIeCKI/IX 3aJa4 U DOKOJIOTHUYCCKHU 06OCHOBaHHOFO OTHOIICHUSA K CBOGMy
3I0POBBIO U IPUPOJTHOM Cpee;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 2JIeKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  peméTka, TUIBI XMMHYECKMX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JICKTPOJIUTHUYECKAs AUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHYECKOW  peaKIMM, XHUMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccolanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBPAILCHUS] PHEPTUU NMPU XUMHUYECKHUX
peaKuH;{x), 3aKOHOMepHOCTI/I, CHMBOJIH‘-I@CKHﬁ SA3BIK XHMMUH, MHpOBOBBpCH‘ICCKI/Ie 3HaHHA,
JeKalne B OCHOBE IMOHUMAaHUS TPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHHH,
(haKTOJIOTUYECKHE CBEJCHHUS O CBOWMCTBAaX, COCTaBe, MOJTYYEHUH U 0€30MMacCHOM HCIOJIb30BAaHUU
BO)XHEHIINX HEOPTaHUYECKUX BEIECTB B OBITY M MPAKTHUECKON ACATEIBHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABIUBATD
WX B3aHMOCBS3b, HUCIIOJIH30BAaTh COOTBETCTBYIOIIME TMOHSATHS TPU OMHMCAHWH HEOPTaHWYECKHUX
BEIIIECTB U UX MPEBPAILICHUN;



c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJHKY JUIsI COCTaBJICHUS
(GopMyn BelIECTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHMadbHBIC Ha3BaHHS OTMACIBHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIbIA Ta3, aMMUaK, TraméHas U3BECTb, HErali€Has W3BECTb, NIUThEBAs COJa, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUHN ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B CO€MHEHUSAX PA3INYHOI0 COCTABA, BUJ XUMUUECKON CBSA3U (KOBAJICHTHAs, HIOHHAS,
METaJIJINYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJSpHAas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHECHU;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATh IPUHA/JIEKHOCTh HEOPraHUYECKUX BEIIECTB
IO UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoauyeckoro 3akona JI. M.
MenpneneeBa UM JIEMOHCTPUPOBAaTH €r0  CUCTEMATU3UPYIOILYIO, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 3IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuueckux 3nemeHTos /1. 1.
MenneneeBa, UCHONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTANNY, «IHEPIETUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COEMHEHUH MO nepuogaM U rpynnam Ilepuoguyeckoil cucTeMbl XUMUYECKHUX AeMeHToB []. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHMH XapakKTepu30BaTh (ONMUCHIBATH) OOLIME XHUMHYECKUE
CBOICTBAa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIAcCOB, MOATBEPKIATh CYyIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OPMHPOBAHHOCTh YMEHHs KJIacCHU(PUUIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHBbIM
npu3HaKaM (YMCIy UM COCTaBy pearupyrolMX BeUIECTB, TEIUIOBOMY 3(hdexTy peaxuuu,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4aCcTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIIATh YPAaBHEHHs PEAKLUN pa3IMYHBIX TUIIOB, IOJIHBIE
U COKpallléHHbIE YPaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUUThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH pPEAaKLUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3INMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABaThb ONBITHBIM HYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKIH OT
pasNuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCH, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUs CEpHOW KHUCIOTHI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTh
npezcTaBieHni 00 OOIMIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOiieMax XHUMUYECKOTro
IIPOU3BO/ICTBA;

C(OPMHPOBAHHOCTE YMEHHUI IPOBOAUTH BBIYMCIECHUSA C MCIOJIb30BAaHUEM IOHATHS
«MaccoBas JI0Jsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHMH TIa30B IMPU XUMHUYECKUX
peaKIMAx, Macchl BEIIeCTBAa WM 00BbEMaA ra3oB MO0 W3BECTHOMY KOJUYECTBY BEILECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOIO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALICHNS U COXPaHEHUS YHEPTUH;



c(OpPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MpaBUJia OOpaIEHUs C BEIIECTBAMUA B COOTBETCTBUU C
MHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUH SKCIIEPHUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, OMNPEIEIIEHUE CpPEJib
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3JINYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON pEakLUH, PeaklMd HOHHOro OOMEHa, KaueCTBEHHbIE PEaKLUu Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3agady no temaM «Meramib» U «Hemertamisl») B COOTBETCTBUM C IPaBWIAMU TEXHUKU
0€30I1aCHOCTH NP 0OpAIlEHUH C BELIECTBAMU U JIAOOPATOPHBIM 000pyI0OBaHUEM, IIPECTABIIATh
pe3ysbTaThl XMMHUYECKOrO SKCIIEpUMEHTa B (OpMe 3alMCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
IOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeICTBa MAaccOBOM KOMMYHMKaluM, MHTepHeT u
APYTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeIIECO00Pa3HOTO
NOBEIEHUA B OBITY M TPYIOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HAa >KMBBIE OPTaHU3MBbI
OIpesieNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TK, noscHaTe Ha npumepax crnocoObl
YMEHbILIEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKA;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/J0POBbsl: YMEHHE IPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEILECTB U XUMUYECKUX SBJICHUIA;

JUIs  CcHenbIX U caa0oBUIAMIMX OOy4aroIMXCs: YMEHHME MCIOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHE . 10 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Bce Kontponr  Ilpakriec — JeKTpoHHbIC (LUPPOBHIC)
HbIEe KHe o0pa3oBaTe/bHbIe pecypchl
ero padoThI padoThI
Pa3znea 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKOH XUMUM
1.1 lpenver opranuieckoi RUMIH. Teopst CTpoCHHA 3 https://skysmart.ru/articles/chemistry
opranunyeckux coenunennit A. M. bytieposa
Hroro o pasneny 3
Paznen 2. YraeBoaopoabl
2.1 [IpenenbHbIe YIIEBOAOPOIBI — ANKAHBI 2 https://skysmart.ru/articles/chemistry
2.2 HenpenenbHgie yrieBofopofibI: aKCHEL, alkajHeHEL, 6 1 https://skysmart.ru/articles/chemistry
AJIKUHBI
2.3 ApoMaTHUYECKHE YTIIEBOIOPO/IbI 2 https://skysmart.ru/articles/chemistry
2.4 TIpUPO/IHEIC HCTOYHNKH YTICBOIOPOIOB 1 X 3 1 https://skysmart.ru/articles/chemistry
nepepadoTka
Hroro no pazneny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHus
3.1 Crupter. Denos 3 https://skysmart.ru/articles/chemistry
3.2 Anpaerunsl. KapoonoBsie kucinoTbl. ClokHbIC 3QUPHI 7 1 https://skysmart.ru/articles/chemistry
3.3 VYTieBo bl 3 1 https://skysmart.ru/articles/chemistry
Hroro 1o pasueny 13
Pasznea 4. A3oTconepxaiye opraHudecKkue coe{uHeHust
4.1 ‘ AMUHBI. AMUHOKHCIOTBL. benku 3 https://skysmart.ru/articles/chemistry
Hroro no paszneny 3
Paspnen S. BeicOkOMOJIEKY /IS PHBIE COCAUHEHHUSA
5.1 \ [Mnactmaccel. Kayayku. Bonokna 2 https://skysmart.ru/articles/chemistry
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM KounTpoan dueKkTpoHHbIE (LM (POBbLIE)
Ne i/ IIpakTH4ec
NnmporpaMmmbl Bcero HbIE oﬁpasoBaTe.ﬂbnme PeCypcChl
KHe padoTbl
padoThI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. Ilepuonnueckuii 3akoH 1
1.1 [Tepuoauueckas cucTeMa XUMHYECKUX 3 https://skysmart.ru/articles/chemistry
sneMeHToB [. 1. MenneneeBa
C .M 0 . i
1.2 TPOCHHE BEIieCTRa. HOroobpasue 4 https://skysmart.ru/articles/chemistry
BEIIECTB
1.3 XUMHYECKUE PEAKIHH 6 1 1 https://skysmart.ru/articles/chemistry
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MerTasibt 6 1 https://skysmart.ru/articles/chemistry
2.2 Hemeramis 9 1 1 https://skysmart.ru/articles/chemistry
C . .
2.3 BASD HEOPTAMHAECIX 1 Oprafiecialx 2 https://skysmart.ru/articles/chemistry
BEIIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMHUs U )KU3Hb 4 https://skysmart.ru/articles/chemistry
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHHUE .10 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tewa ypoxa Bceero Kontpoanurie  Ipaxruyeckue fll3y‘lel-ll/lﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 IIpeamer opranudecko XUMHH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
5 Teopus cTpoeHUsI OpraHUYECKUX COCTMHEHUN 1
A. M. bytiiepoBa, €€ OCHOBHBIE TIOJIOKEHHUS
[IpencraBienue o K1accuPpUKaUN
3 opranuyeckux BeuiectB. Homenknatypa 1
(cucremaTnyeckasi) U TPUBHAIBLHBIE HA3BAHUS
OpraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN 1
pAn
5 MertaH 1 3TaH — OPOCTEUIINE TPEACTABUTEIN 1
AJIKaHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 DOTUJIEH U TTPOTNUIIEH — MPOCTEHIIne 1
MIPEACTaBUTENH AJIKEHOB
8 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1
ATUJICHA ¥ U3YUYECHUE €T0 CBOMCTBY
Anxanuensl. byraguen-1,3 u metunOyraaues-
9 1,3. ITonyueHre CHHTETHYECKOTO KayuyKa U 1
pEe3UHBI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
10 TOMOJIOTMUYECKUH Psil. ALETHIIEH — 1
IIPOCTEULLNN NIPEICTaBUTENb AIIKUHOB
11 Brruucienus mo ypaBHEHHUIO XUMHYECKOU 1




peakmuu

ApeHbl: 0eH3011 1 TOIyoJ. TOKCHYHOCTh

12
apeHoB

13 I'eneTnueckas cBsi3b YIII€BOJIOPOIOB,
MIPUHAIICKANTUX K Pa3IMYHBIM KJIaccaM
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMYTHbIC He(PTSIHBIC Ta3kl,
He(PTH U IPOAYKTHI €€ epepadoTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16 Kontposnbnas pabota no pazaeny
«YTII€BOIOPOABD)

17 [IpenenpHbIE OTHOATOMHBIE CIUPTHI: METAHOJI
1 3TaHoJ. BomopoaHas cBs3b

18 MHOroaToMHBIE CIUPTHI: TUIICHTIIUKOIb U
TIIALEPUH

19 ®DeHoII: CTPOCHHUE MOJIEKYITbI, (PU3UYECKUE U
XUMHYECKHE CBOMCTBA, TPUMCHECHHE

20 Anpaeruspl: hopManbAETHI U alleTalbIeT U/,
A1eToH

91 OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
KHUCIIOTHI: MypaBbUHAS M YKCYCHAsI

99 [IpakTuueckas padbora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOUM KHUCIIOTBI»

93 CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK
MPEJICTAaBUTEIIH BBICIIAX KapOOHOBBIX KHCIIOT

24 Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HX MOIOIIEE ICHUCTBHE

25 CnoxxHbie 2(UpBI KaK MPOU3BOTHEIE




KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIOXKHBIX
3¢upoB
JKupbl: ruapONN3, IPUMEHEHHE,

26 1
OHoJI0rMYecKast PoJib KHPOB
VYTaeBobl: COCTaB, KiIaccuuKanus.

27 Baxneiiiue npeactaBuTeNN: TI0K03a, 1
¢bpyxTO3a, caxaposa

28 Kpaxman u nemnono3a Kak npupogHbie 1
MTOJIMMEPBI
KontponbHas pabora 1o pasaeny

29 «Kucnopojacoaepkaine opraHnuecKme 1
COEIUHEHM»

30 AMMHBI: METHJIAMHAH U aHWJIHH 1
AMUHOKHCIIOTBI KaK aM(OTepHbIE

31 OpPraHWYECKUE COCTUHEHUS, HX 1
ouosornyeckoe 3HaueHue. IlenTuanl

39 benku kak mpupoHbIe BEICOKOMOIIEKYISIPHBIE 1
COCIMHEHHUS

33 OCHOBHEBIE TIOHATHS XUMHHU 1
BBICOKOMOJIEKYJISIPHBIX COEMHEHUN
OCHOBHBIE METO/IBI CHHTE3A

34 BBICOKOMOJICKYJISIPHBIX COCTMHECHUM. 1
[TnacTMacchl, KayqyKu, BOJOKHA

OBILIEE KOJIMYECTBO HACOB I10 34

[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalusi aTOMOB

KoanuecTBo yacos
KonTpoan
Bcero  HbIe
padoThI

IIpakTnuec
KHe
padoThI

Jara
usyue
HHS

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[Iepnoanueckuii 3axoH u [lepuoanueckas cucrema
xuMuueckux 3neMeHToB . 1. Menneneesa, ux cBsi3b €
COBPEMEHHOM TEOPUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMHUYECKUX
AJIEMEHTOB M UX COCIMHEHMH 110 IPyIIIaM U IEPUOIAM.
3HaueHue MEepUuoINYECKOro 3aKOHa U CUCTEMBI
xuMuueckux iemeHToB (.M. MenzeneeBa B pa3BuTHH
HayKu

Crtpoenue BemiecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL;
MEXAaHN3MBbI o6pa3013aHI/1;1 KOB&J’ICHTHOﬁ CBs3U.
Bonopoanas cBs3b

BanentHocts. DnexkTpoorpunatesibHOCTh. CTeneHb
okHcleHHs. BemecTBa MOJIeKyJISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

[Tonsartue o aucnepcHbIX cucremax. MicTuHHbie U
KOJIJIOUHbIE pacTBOpPBL. MaccoBast 10J1s BeIleCTBa B
pacTtBope

Knaccudukanus u HOMEHKIIaTypa HEOPraHUYEeCKUX
coeMHEeHNI. ['eHeTnYecKas CBSI3b HEOPraHUYECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB

Knaccudukanust XaMUUeCKUX peakinii B HEOPTaHUIECKOM

Y OPTaHUYECKOW XUMHU. 3aKOH COXPAHEHHUS MacChl




BEIIECTB; 3aKOH COXpaHEHUS U MPEBPAILEHUSI SHEPTUU TIPU
XUMUYECKUX PeaKUsIx

Cxopoctb peakuuu. OOpaTuMbIe peakIni. XUMHIECKOE

o paBHOBECHE

10 [IpakTuueckas padora Ne 1. «BiaussHue pa3TuvHBIX
($aKkTOpOB HA CKOPOCTh XMMHYECKON PEaKIIHm»
DIeKTpoIMTHYECKas auccoruanus. [lonstue o

1 BOZIOpOAHOM MoKka3zatene (PH) pactBopa. Peakuuu
MOHHOTO 0OOMeHa. ['uapon3 opraHu9ecKux 1
HEOPTraHWYECKUX BEIECTB

12 OKHCIIHTENIbHO-BOCCTAaHOBUTENIbHBIC peakiuu. [TonsaTre 00
3JIEKTPOJIM3€E PacIIaBOB U paCTBOPOB COJICH

13 KonTponpHas padora o pazueny «TeopeTnueckrne OCHOBBI
XUMHU»
Mertamuibl, ux nosoxenue B [lepuoguueckoil cucreme

14 xumMuueckux anemenToB J[. . Menneneesa u
0COOEHHOCTH CTpoeHHUs aToMOB. O01ne puznyeckne
CBOICTBa METAJJIOB

15 CmuaBbl METaJUIOB. DIIEKTPOXUMUYECKUN sl HAPSHKEHUI
METaJUIOB

16 XUMHUECKUE CBOICTBA BaXKHEHUIIIMX METAIJIOB (HATPHIA,
KaJIMH, KaJIbIIMi, MarHui, aJIOMUHUAN) U UX COSTUHEHUIN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAN U UX COCAMHEHUI

18 XuMHUYecKue CBOMCTBA IIMHKA, JKeJie3a U UX COCTMHEHUN

19 [IpakTuueckas padora Ne 2. "Pemenne
AKCIIEPUMEHTANIbHBIX 3aa4 1o Teme «MeTtamibny"
Hewmeramibl, ux nonoxenue B [lepuonnueckoit cucreme

20 xuMmudeckux siaeMenToB J[. 1. Menpaeneesa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21 ®uznyecKkue CBOWCTBAa HEMETAIIOB. AJTIOTPONHS




HEMeTaJUIoB (Ha MpUMeEpe KUcaopoaa, cepsl, hochopa u
yriepoja)

22 XHUMHUYECKUE CBOMCTBA TAJIOTCHOB, CEPhl M UX COCTMHCHHUI 1

23 XUMHUYECKUE CBOMCTBA a30Ta, pocodpa 1 UX COCTUHCHUN 1

24 XHUMHYECKUE CBOMCTBA yIiepo/ia, KPpEMHUS U UX 1
COCIMHEHUN

25 [IprumeHeHne BaXKHEUIIMX HEMETAJUIOB U UX COCTMHEHUN 1
O0o001IeHEe U CHCTEMATHU3aLHs 3HAHUH 110 TEME

26 «Hemeramibly. BerauciaeHus Mo ypaBHEHUSAM XUMHAYSCKUX 1
peaKuuii ¥ TEPMOXUMHUICCKUE PACUETHI

97 [TpakTuueckas padota Ne 3. «Pemenue 1
SKCIIEpMMEHTAIBHBIX 3a71a4 110 TeMe "HemeTamibl"»

98 KonTposipHas padora o Temam «MeTauib» U 1
«HemeTtannbny

29 Heopranwdeckne u opraHMdecKre KUCIOTHI. 1
Heopranudeckne u opraHnuecKre OCHOBAHUS
AMoTepHbIe HeOpraHUYECKHE U OpraHNYECKre

30 coenuHeHUs. [ eHeTHueckas CBSI3b HEOPTaHUYECKUX U 1
OpPTaHWYECKUX BEIICCTB
Ponb xuMuu B 00eCIIeueHHH KOJI0THUECKOM,

31 DHEPreTHUECKOH U MUIIEBOM 0€30MaCHOCTH, PA3BUTUU 1
M€ IUINHBI

32 [IpencraBnenuss 00 00X HAYYHBIX PUHITATIAX 1
MTPOMBIIIIJICHHOTO TTOJTydeHHUS BAKHEHIIINX BEIIESCTB

33 YenoBek B MUpE BEIICCTB H MaTEPHAJIOB 1

34 X¥MHUS U 30pOBBE UEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34







YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 xknacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO
«3narensctBO «IIpocBenienre»

Xumus. 10 knace / Pyasutuc I'.E. ,®@enpaman @.I°. AknimoHepHoe 00111€CTBO
"UznarensctBo ,IIpocBemenue "

METOJINYECKHNE MATEPHAJIBI U1 YUYUTEJIA
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-
Khimii/?utm_source=google.com utm_medium=organic
utm_campaign=google.com utm_referrer=google.com

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET
https://skysmart.ru/articles/chemistry






