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MNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOoBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelepaibHOil 00pa30BaTeIbHONM MPOrpamMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanbHOM TrOCyIapCTBEHHOM
obpazoBarensHoM craaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoii denepanuu, pean3yonux OCHOBHBIE
o0Opa3oBaTesibHble IPOrpPaMMBbl, 1 OCHOBHBIX MOJOKEeHUH «CTpaTeruu pa3BUTHsI BOCIHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY OJX0A0B K pa3pabOTKe MpOrpaMMbl 10 XUMUH, K ONPEACIICHUIO O0IIEl CTpaTeruu
0o0Oy4deHHs, BOCHUTAHMs M Pa3BUTHUS OOYYAIOIIMXCS CPEICTBAMHU y4e€OHOrO MpeaMeTa «XUMUs»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTyalbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUMN K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ITallOM pPeaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, IPUCYIIHX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMHUPOBAHKS MUPOBO33PEHUS U OOIICH KyIbTYphl YEllOBEKa, a
TaKXe 3KO0JOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBIO U MPHUPOTHOM Cpere.
Peanuzyercs xumudeckoe oOpa3oBaHHEe OOydyarOIIMXCSl Ha YpPOBHE CpPEIHEro oOIero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHUs», COAepkKaHUE U MOCTPOEHUE KOTOPOTO
OTpeNieJIEHbl B MPOrpaMMe MO XUMHUHU C y4€TOM CHEU(UKU HAYKH XUMHH, €€ 3HAYCHHUS B
MO3HAHUK TPHUPOJIBI U B MAaTEPUAIBHON JKU3HU OOILECTBa, a TakKe C yu&€TOM OOIIMX Leneill u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeIHEero o0Iuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOy0 pojib B COBPEMEHHOMU
[IUBUJIM3AIMH, B CO3/IaHUM HOBOUW 0a3bl MaTepualbHON KyabTypbhl. OHa BHOCHT CBOHM BKJIal B
dbopMUpOBaHUE PAMOHATLHOTO HAYYHOTO MBIILIECHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpy»KarollleM MHUpe KakK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOPOe POpMUpPYETCS B XUMHUH Ha
OCHOBE IOHMMAaHMs BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIETO MHUpPA, OCO3HAHMSI B3aMMOCBSI3U

MCKAY CTPOCHUEM BCHICCTB, UX CBOMCTBAMM M BO3MOKHBIMH 00JIACTSIMU MMPUMCHCHUA.



TecHO B3aUMOZEHCTBYs ¢ IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOTbEMJIIEMO
YacTbI0 MHUPOBOM KYyJIBTYypbl, HEOOXOAMMBIM YCIIOBUEM YCIIEIIHOTO TPYAa U >KM3HU KaXKIOIrO
yneHa oOmiectBa. CoBpeMeHHass XUMHS KaK HayKa CO3WJaTelIbHAs, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBieHa Ha pEUIeHHE I[JI00AIbHBIX MPOOJEM yCTOMUMBOIO pPa3BUTHUSA
YeJI0OBEYECTBA — ChIPhEBOM, SJHEPIreTUUECKON, MUIIEBOM, 3KOJIOTHYECKON 0€3011aCHOCTH U OXPAHBI
3/10pOBB.

B coorBercTBHM ¢ 0OOUIMMHM LEISIMH M TNPHHLIUWIAMH CpeIHEro oOmiero ooOpa3oBaHuUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUS) OPUEHTUPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxXcs, HEOOXOAUMYIO MM JJIs
BbIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOUEHHUS B JKU3Hb COLIMYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocrapnsromiuMu  npeaMera «XUMUs» SBIAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
XUMUA» U «OO011ast 1 HeOpraHuyecKkasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpXKaHUS KOTOPBIX
ABJIIIOTCS OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUM 110 HEOPTaHUYECKONW XUMUH (C BKJIIOUEHHUEM
3HaHUN U3 001el XMMHUH) U oprannyeckoil xumun. @opMupoBaHue JaHHON CUCTEMbI 3HAHUM IpU
U3y4eHHH IpeaMeTa 00ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETr0O MHOT000pa3us BELIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa conepkanus KypcoB — «Opranndeckas xumus» U «O0Ias 1 HeopraHudecKas
XUMHS» cHOpMUpOBaHA B NMPOrpaMMe M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
y4yeOHOro Matepuasiia M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUHM CTPOEHHUS OpPraHMYECKUX COEIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M DJIEKTPOHHBIX IMPEICTaBICHUM O CTPOEHUU BEIIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBaxX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHMueckoil XMMHUU IMOJIy4aroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0IIEero oOpa3oBaHMsI NMEpBOHAYaJIbHBIE
IPEJICTABICHNUSI O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX IPHU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON pPEaKIINH.

[Ton HOBBIM yIJOM 3peHHUs B mpeaMeTe «XHUMuUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
M3YYEHHBII Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs TEOPETUUYECKHM MaTepuanl u
(dakTosornuecKkrue CBEACHHs O BEIIeCTBAX U XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» O00y4arOIIUMCs MPEIOCTaBIAETCS BO3MOKHOCTh OCO3HATh

3HAYCHUC TMCPpHUOAUYCCKOI0 3aKOHa C OGIJ_IeTeOpCTI/I‘{eCKI/IX n MCTOHJOJIOTHYCCKHX HO3PII.IPII>1,



IyOKe TOHSATHh MCTOPUYECKOE HM3MEHEHHME (YHKIMM ATOr0 3aKoHa — OT 00o0OImIaromei a0
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomonHsercs B Kypcax 10 wum 11 KkimaccoB »sieMeHTaMH COJEp)KaHUs, HMEIOIUMU
KYJIBTYPOJIOTHYECKHA W TPUKIAJTHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HAyKaMH, paCKpbIBalOT €€ poJib B TO3HABATEIHbHOU U
MPAKTUYECKON JEsTeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHHUS K IPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOTMIOTHCHUS 3HAHUHN, PEeIICHUS
MHTEJJICKTYaTbHBIX M JKCIIEPUMEHTAIIBHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1enom coaeprxaHue
yueOHoro mpeamMera «XUMHs» TaHHOTO YPOBHS H3yY€HUS OPHEHTUPOBAHO HAa (POPMUPOBAHUE Y
00yJaOMUXCsl MEPOBO33PEHUYECKON OCHOBBI JIJIsi MIOHUMaHUS (PHIIOCODCKUX UACH, TAaKUX KaK:
MaTepUaIbHOE SAMHCTBO HEOPTAHUYISCKOTO W OPTAaHMYECKOTO MHPA, 00YCIOBIIEHHOCTh CBOHCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUH MyTEM dKCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUMI MEXIy HOBBIMU (PAaKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUU B PEIICHUH JKOJIOTHMYECKUX MPOOJIeM, a Takke MpodiieM cOepexeHUS
HSHEPTreTUYECKUX PECYPCOB, CHIPhSA, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTEpUaJIOB.

B nutane penienus 3aa4 BOCIUTAHUS, PA3BUTHS M COIIMATTU3ALINN 00YYArOIINXCS IPUHSTHIC
IporpaMMoil MO0 XMMHHM TOJAXOJAbl K ONPEIEICHUI0 COAEPKaHUS M TOCTPOEHUs IpeaMmeTa
pelycCMaTpuBalOT (POPMHUPOBAHUE YHUBEPCANbHBIX Y4YEOHBIX AECWCTBUN, MMEIOIUX 0a30BoOe
3HAUYEHHWE IS Pa3JIMYHBIX BUJIOB JCSITEIBHOCTU: PEIICHHS MpoOJieM, TMOMCKa, aHaiIu3a |
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
MCCIIEI0BATENbCKON IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMUHU.

B npakTuke npenogaBaHus XUMHUH KaK Ha yPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus, TaK U
Ha YPOBHE CPEJIHETO 0011eT0 00pa3oBaHusl, IPHU ONPEACICHNN COIEPKATEIHHOM XapaKTEPUCTHKU
nejaeil M3ydeHWs NpeJMeTa HalpaBlIEHUEM [EePBOCTENEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércss (OPMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETLHOCTH YEIOBEKA U KaK OJTHOTO U3 KOMITOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHM 3PEHUS TAaKOW MOAXOJ K ONPENEICHHIO IeeH H3ydeHUs
MpeMETA SIBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CornacHo JTaHHOW TOYKE 3pEHMs TJIABHBIMHU LIEJSIMU W3Y4YEHUs MpeaMera «XuMHUs» Ha

6azoBoM ypoBHe (10 —11 kJ1.) ABASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTeCTBEHHO-HAYYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
(dbyHIaMeHTalIbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJICHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SIBIICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUYECKOMN U
MMOBCEAHEBHOMN XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENILHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHasi XapakTepUCTUKA LIeJe U 3a/Ja4 U3ydeHHus MpeaMera B
porpaMMe 1Mo XUMUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IIPHOPUTETAMU B
cUcTeMe cpeaHero obmiero oopasoanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTEIICHU
OTAAETCS MPEANOYTCHUE MTPAKTUUECKOW KOMIIOHEHTE COJIEp KaHusl 00yUEHUsI, OPUCHTUPOBAHHOM
Ha TOJATOTOBKY BBITYCKHHKA OOIIE00pa30BaTEIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUH, a (DYHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIHOCOOAMHM W YMEHHUSMHU aKTUBHOTO
MOJTYYCHUS 3HAHUM ¥ MPUMEHEHUSI MX B PEaTbHOM JKU3HU JIJIS PEIICHUS MPAKTUYSCKUX 3a]1a4.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHUS» JOMHUHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 331a4H, KakK:

afanTanus o0yJaromuxcs K YCIOBUSM TMHAMUYHO Pa3BUBAIOIIETOCs MUpa, GOPMUPOBAHKE
WHTEJUICKTYaJIbHO pa3BUTON JUYHOCTH, TOTOBOM K CamMoO00Opa3oBaHWIO, COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIIbHOE 3HAYEHHUE JJI PA3IUYHBIX BUOB IESITEILHOCTH: PEIICHUs MPooIIeM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHs OTbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe AJi1 OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE TTO3HABATEILHBIX MHTEPECOB, HHTEIJICKTYAIBHBIX U TBOPUYECKHUX CIOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B

COOTBCTCTBHUH C ) KM3HCHHBIMHA HOTpC6HOCTSIMI/I, HCIIOJIb30BaTh COBPEMCHHBIC I/IH(I)OpMaI_[I/IOHHLIe
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TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPKAHUS;

(dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIONINXCS ACCOIIMATHBHOTO U JIOTHYECKOTO MBITIICHUS,
HaOJIFOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHIUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTAHHE Y 00YJarOIIUXCs YOKIEHHOCTH B TyMaHUCTUIECKON HATPABICHHOCTH XUMUU,
e BaKHOW pOJM B PEUICHUU TJOOAIBHBIX MPOOJIEM pPaIlMOHAIBHOTO MPHUPOIOIOIB30BaAHUS,
TIOTIOJTHEHHS YHEPTETUYECKUX PECYPCOB M COXPAHEHUS MPHPOTHOTO PaBHOBECHS, OCO3HAHUS
HEOO0X0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3JI0OPOBBIO, @ TAKXKE MPHOOPETCHUS
OIIbITa MUCIIOJIB30BAHUSA TTOJTYUCHHBIX 3HAaHUU AJI IPUHATUS TPAMOTHBIX pe].HeHI/Iﬁ B CUTyalusiXx,
CBs3aHHBIX C XUMHWYCCKUMU SABJICHUSMU.

B ydeOHOM 1utaHe cpefHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacT «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YUCHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHErO
obmero odbpazoBanus, coctaisieT 68 yacon: B 10 kimacce — 34 gaca (1 yac B Henento), B 11 kitacce

— 34 ygaca (1 4ac B Hezem1O).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[Ipenmer oprannyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B MOJIY4YECHUU
HOBBIX BEIIIECTB U MaTepHuaaoB. Teopus CTpoeHUs opraHudeckux coequHennii A. M. bytieposa,
e€ ocHOBHBIC ToONIOKEeHHS. CTPyKTypHBIE (DOPMYIJIBI OPTaHUYECKUX BEIIECTB. | omomorus,
n30MepHsa. XUMHUUECKas CBS3h B OPraHUYCCKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenue o kiaccupuKaluu OpraHnuecKux BemlecTs. HomeHkIaTypa opraHm4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHbIC Ha3BaHUS BAKHEHIIUX IPEICTaBUTENEH KIIacCOB
OpTraHUYECKHUX BEILECTB.

DKCIEepUMEHTAIbHbIE METO/bl M3YUCHHS BEIIECTB M WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3liaMu OpraHWYeCKUX BEIIECTB M MaTepuajaMd Ha UX OCHOBE, MOJICIHPOBAHUE MOJEKYII
OpraHMYECKHUX BEIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAIICHUIO OPraHUYECKUX BEIIECTB IIPU HarpeBaHuH (IJIaBjieHUE, OOYTIMBAHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB W CTPOCHHME, TOMOJOTHYECKHM pAn. MeraH M 3TaH — mNpocTeilme
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe M XMMUUYECKUE CBOMCTBA (peakIny 3aMeIIeHUs U TOPEHNs),
HAXO0XJIEHHE B MPUPO/IC, TIOJYICHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHUH psii. DTHIICH U MPOMWIEH — MPOCTEHIme
MPEJICTABUTENN AJIKEHOB: (M3MYECKHEe U XUMHYECKHE CBOICTBa (peakluu TUIPUPOBAHMUS,
raJIoreHUPOBAHMUS, THIPATAlIUH, OKUCIICHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U TIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOro KayuyKa U pe3UHBbI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTpPOCHHS, TOMOJOTHYECKHH psii. ALETUICH —
MPOCTEHININIA TPECTAaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3UUECKHUE U XUMUYECKHUE CBOMCTBA
(peakiuu THAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMN, TOPEHUS ), TIOTYICHHE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKHEe U XUMHUYECKHE CBOWCTBA (peaKIuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYCHHE W TpUMEHEHHue. 1onyon: cocmas, cmpoenue,

qbus:uqecme U Xumudeckue ceolcmada (peakuuu 2all0CEHUPOBAHUA U HumpoeaHuﬂ), noJjiydyerue u



npumenenue. TOKCHYHOCTH apeHOB. ['eHeTHuecKass CBS3b MEXIY  YIJIIEBOJOPOJAMH,
MPUHAJICKAITIMHE K Pa3TUIHBIM KJIaccaM.

[TpupoaHbIE UCTOYHUKU YTIIEBOAOPOIOB. [IpUpomHBIi Ta3 U MOMyTHEIE HE(TSHBIC Ta3bl.
Hedts u e€ mpoucxoxnenue. CriocoObl mepepaboTku HeTH: IEPETOHKA, KPEKUHT (TEPMUYCCKUH,
KaTaIMTUYeCKui), mmpoiu3. [IpogykTel mepepaboTku HedTH, UX TPUMEHEHHE B
MPOMBINIJICHHOCTH | B ObITY. KaMeHHBIN yrojbh B MPOIYKTHI €r0 MepepaboTKy.

DKCTepUMEHTAIBHBIE METOJIbI M3YYCHHUS BEIIECTB M MX MPEBPAIICHUN: 03HAKOMIICHUE C
o0pa3iaMu IIacTMacc, KaydyKoB U pe3HHbI, KoJuteKiun «HedTh» 1 «YToiby», MOJAeTUpOBaHHE

MOJICKYJ YTJIE€BOAOPOAOB M TaJIOI'C€HOIIPOMU3BOJHBIX, ITPOBCIACHHUC IPaKTHUYECKON Da6OTBI:

IIOJIy4CHHUE 3TUIICHA U U3YYECHHUE €TI0 CBOMCTB.

Pacuérnsle 3agaun.

Bbluucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJIHOTO BEIECTBA WIIM MPOIYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO
U3 UCXOJHBIX BEIIECTB WIH MIPOJYKTOB PEAKIUN).

Kuciopoacoaep:kamue opranu4ecKkue coeJMHeHUus

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTpPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOICTBA (peakUMM C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOAAMHU, TOPEHUE),
IIpUMeHeHne. BotopogHbIe CBA3M MEKy MOJIEKYJIAMH CIUPTOB. J[elCTBUE METAaHOJIA U ITAaHOJIA
Ha OpraHU3M Y€JIOBEKA.

MHoroaToMHble CHMPTHL. OTUICHIVIMKONb W TIHULEPUH: CTpOeHHe, (U3NYECKHe U
XMMHUYECKHE CBOMCTBA (B3auMOJIEICTBHE CO MIETOYHBIMH METAIJIaMU, KaUeCTBEHHAsl peaKiiys Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJIS.

®deHout: cTpoeHNe MOJIEKYIbl, (PU3NYeCKHe U XMMUYecKHe cBocTBa. TOKCMUHOCTB (peHoa.
[Tpumenenue peHomna.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbIETH]: CTpOeHUe, (QU3nuUecKue Hu
XUMHYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEaKIIHMH),
MIOJIy4eHUE U IIPUMEHEHHUE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOTh. MypaBbUHAst M YKCYCHAsk KUCIIOTHI:
CTpoeHHe, pU3ndYecKre 1 XUMUYEeCKUE CBOMCTBA (CBOICTBa, 001IMe I Kilacca KUCIIOT, PeaKIus
sTepuduKanyn), moiaydyeHue U npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
IPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX

MOIOIIIee IeHCTBHE.



CrnoxHble 3pUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ 'MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue xupoB. buosnorudeckas poib KUPOB.

VYTraeBoapl: coCTaB, KIACCU(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MoJucaxapuibsl). ['moko3a —
IPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHsSI MOJIEKYJIbl, (PM3UYECKHE U XMMUYECKHE
cBoiicTBa (B3aumozeicTaue ¢ rugpokcusom meau(Il), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccraHoBiIeHUE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHUE B MPUPOJE, MPUMEHEHHUE,
Oouonoruueckas posib. @orocunres. PpyKTo3a Kak U30MeEp IIIHOKO3bI.

Kpaxman m nesmnonosa Kak IpupoaHble noaumepbl. CTpoeHue Kkpaxmaina U LEJUII0JIO03BL.
dusnueckue U XMMUYECKHEe CBOWCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHEpUMEHTAJIbHBIE METOJAbl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HAOJIIOJIECHUE U OIMCAaHUE JEMOHCTPAllMOHHBIX ONBITOB: TOPEHUE CIIHUPTOB, KayeCTBEHHbIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHosa okcuiaoM Mmenu(ll)), MHOroaroMHsIX
cnupTOB (B3auMmojeiicTBue rauuepuHa c¢ ruapokcuaom meau(ll)), anprernnoB (okucieHue
aMMuay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3aumopeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOTHI: CBOWCTBA PAaCTBOPA YKCYCHOM KUCIIOTHI.

PacuérHrble 3amaumn.

Bbluucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOI'O BEIIECTBA WIIM IPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WIH MIPOJYKTOB PEAKIUN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNUS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeMHeHus. PU3nUecKne U XUMUYECKHe
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IMIMHA). buojormueckoe 3HaueHHE AMHMHOKHCIIOT.
[TenTuae!.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: TUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OKCrepUMEHTaJIbHbIE METOJIbl M3YYEHHs BEIIECTB U UX IpPEeBpALCHHI: HaOIoJeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peaxiuu OEIKOoB.

BbicokomosieKyIsipHbIE COeIUHEHHUS

OcHOBHbBIE TIOHSITUST XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIWHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAS MOJIEKyJspHass Mmacca. OCHOBHbIE

MCETObl CHHTC3a BBICOKOMOJICKYJIAPHBIX COCTUHEHHUI — noJimmMepu3anua U MOJMKOHACHCA .



OKCIIEpUMEHTAIbHbIE METO/ABl U3YUYEHUS BEIIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHHE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3YYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaju3, CHUHTE3, KiIaccupuKaluusa, TI[EePUOJUYHOCTh, HAOIIOJEHNEe, HW3MEpEHHe,
3KCHEPUMEHT, MOJECIUPOBAHUE.

®u3nka: MaTepusi, HEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUYECKHIE BEIMYMHBI U €IMHULIBI MX
U3MEPEHHUSL.

buonorus: knerka, opranusm, Oumocdepa, oOMEH BEIIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHoorus: NUILEBbIE MPOAYKTHI, OCHOBbI PAllMOHAIIBHOTO MUTAHUs, MOIOIINE CPEICTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE MTpenaparbl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX

BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, 0- amemeHTh. OCOOCHHOCTH
pacripeiefieHus 3JIEKTPOHOB M0 OPOHUTANIIM B aTOMaxX 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpOHHas: KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmoguyeckoil CHUCTEMbl XHUMHUYECKHUX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEUIECTB

[0 IrpymIiaM u rnepruoaam. 3HadeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHUU HAYKHU.
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Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKON CBsI3W (KOBAJICHTHAs
HEeNoJIsIpHasl U TOJspHas, MOHHAs, MeTauindyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA M TOHOPHO-aKIICTITOPHEIN). BomopoaHas cBsi3b. BalleHTHOCTH.
DneKTpOOTpULATENBHOCTh. CTeNeHb OKUCIIEHN. IOHBI: KATHOHBI ¥ aHUOHBI.

BemecTBa MONEKYISPHOIO U HEMOJIEKYJSIPHOIO CTPOCHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTvie 0 aucniepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBast 10
BELIECTBA B PaCTBOPE.

Knaccugukarus Heopranmueckux coeinHennii. HomeHnkiarypa HeopraHn4ecKux BEIIecTB.
I'eneTndeckas CBA3b HEOPraHUYECKHUX BEIIECTB, IPUHAIIICKANIUX K PA3JIUYHBIM KJIACCAM.

Xumnueckass peakuus. Krnaccupukanuss XMMHUYECKUX peaklUil B HEOPraHUYECKOHM U
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHS MACChl BEILECTB, 3aKOH COXPAHEHUS U IIPEBPALCHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3MyHbIX (akTopoB. OOpaTHUMbIE pPEaKIMH.
Xnmuyeckoe paBHOBecHe. DaKTOpbl, BIUSAIOIME HA COCTOSHHUE XMMHMUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnexkrponauTuueckas auccouuanus. CuiibHble M cialble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BELIECTB: KHUCJIasl, HEUTpalbHas, IIEJIOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/ABl M3YYEHHUS BELIECTB M UX IPEBpAILEHUM: JAEMOHCTpaLus
tabmuiy «llepuoguyeckas cucrema xumuyeckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJIIAEHHE M ONUCAaHUE JIEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIa BOJOpOJa B NPUCYTCTBUHU KaTalu3aTopa,
OIIPENIETICHUE CPElbl PACTBOPOB BEILECTB € IOMOIIBIO YHUBEPCAIBbHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAaKTUUECKON paboThl «BnusHue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM».

Pacuérnbie 3anaun.

Pacuérbl 1o ypaBHEHHAM XMMUYECKUX PEAKIHUII, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIS BEIIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [Tonoxenue Hemerauios B [lepuoanueckon cucteMe XMMUYECKUX DJIEMEHTOB
J. U. MenneneeBa U OCOOEHHOCTH CTpOeHHMsS aTOMOB. DU3HMYECKHE CBOMCTBA HEMETAJIOB.

AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).
11



XUMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPeMHUs1) U UX COCIMHEHUM (OKCHI0B, KUCIOPOICOACPKALUTUX KUCIOT, BOJIOPOIHBIX
COCIMHEHU).

[IpruMmeHeHre BaKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramnel. [lonoxenne metamioB B [lepuoandeckoi cucremMe XMMHUYECKUX 3JIeMEHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOImue
¢u3nueckue cpoiictBa MeTauioB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJLJIOB.

XWMHYECKHUE CBOWCTBA BAXKHEUINIUX METAJIOB (HATpPUH, KaJWi, KajabIlUd, MAarHUMH,
ATIOMUHHM, LIUHK, XPOM, JKEJ1€30, MEJIb) U UX COCIMHEHUM.

O6mme cocoObI moTyYeHusI MeTaJUI0B. [IpuMeHeHne MeTalIoB B OBITY M TEXHUKE.

DOKCHepUMEHTAIbHBIE METOJbl M3y4YEHHS BEIIECTB M HX MPEBpallleHUuH: H3y4YeHUE
KOJUICKIIMU «MeTaljIbl U CILIaBbI», 00pa3I[0OB HEMETAILIOB, PEIICHNUE IKCIICPUMEHTAIIbHBIX 3a/1a4,
HAOJIIO/ICHUE W OINKCAHWE JCMOHCTPAIIMOHHBIX M J1a0OpaTOPHBIX OIBITOB (B3aWMOJICHCTBUE
TUAPOKCH/IA ATIOMUHUS C PACTBOPAMH KHUCJIOT M HIEJIOYEH, KAUeCTBEHHBIC PEAKIIUU Ha KaTHOHBI
METaJlIoB).

PacuérHrble 3amaumn.

Pacuérel Mmaccrl BenecTBa min 00bEMa ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacu&Thl Macchl (00bEMa, KOJTUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJJHO U3 BEUIECTB UMEET IPUMECH.

XuMHUS U KM3Hb

Ponps xuMuu B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKOW U MUIEBON 0€30MacHOCTH,
pa3BuTUU MeAUIMHBL. [IoHsATHE 0 HAYYHBIX METO/1aX TTO3HAHUS BEIECTB U XUMHUYECKUX PEaKIIHil.

[TpencraBnenust 00 00X HAYYHBIX TPUHIIUAIIAX TPOMBIIUIEHHOTO MOJTYUYEHHUs BayKHEHIIHX
BEIIIECTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIINE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMHKa, MaTepHallbl ISl DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpAIbHbIC yI0OpEHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBS3H.

Peanmu3anius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OOIIeH M HEOPraHUYEeCKOW XMUMHUU B

11 xmacce OCYHICCTBIIACTCA YCPE3 UCIIOJIB30BAHUC KAK O6IJ_II/IX C€CTCCTBCHHO-HAYUYHBIX HOHHTHﬁ,
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TaK Y MOHATHUH, SBISIIOIIMXCA CUCTEMHBIMH JIJI1 OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
[HAKJIA.

OO01mue ecTecCTBeHHO-HAYYHbIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TCOPHUs, aHAIIU3,
CHUHTE3, Kiaccu(UKaIus, TMEePpUOJUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOJCIUPOBAHHUE,
HU3MEpEHHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, HJIEKTPOH, MPOTOH, HEUTPOH, MOH, HM3O0TOIL,
PaAMOAKTUBHOCTh, MOJICKYJIA, SHEPTeTUUECKUI YpOBEHb, BEIECTBO, TEI0, 00BbEM, arperatHoe
COCTOSIHME BEIIECTBA, (PU3MUCCKUE BETUYMHBI U SMHUIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHOoIorus: XUMUYECKasl MPOMBILIIIEHHOCTh, METAJUTYPIUsl, TPOU3BOJACTBO CTPOUTEIIBHBIX
MaTepualioB, CEIIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MHIIEBas MIPOMBIIUIEHHOCTb,
dapmarieBTUUECKasi ~ MPOMBIIUICHHOCTh,  MPOU3BOACTBO  KOCMETHYECKMX  IMPENapaTos,
MIPOU3BOICTBO KOHCTPYKIITMOHHBIX MaTepuaosB, 3JIEKTPOHHAS MPOMBIIIUIEHHOCTb,

HAaHOTCXHOJOI'NHU.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yIBTATOB OCBOCHHS MPEAMETA « X UMM HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHusl BBIICICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00yUEHHIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ HCTOPUUYECKUX TPAIUIINIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaroIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3oBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOM KYIbTYpbl U CIOCOOHOCTH CTaBUTH ILENU U
CTPOUTH )KU3HCHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEeIMETa « X UMHSI» JIOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCIHUTATEIHHON NESTEIHHOCTH B COOTBETCTBUU C TYMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH M HJAeaJaMH POCCHUHCKOTO TpakJaHCKOTO OOIIEeCTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH M TMPAaBHJIAMU TMOBEICHHS, CIOCOOCTBYIOIIMMHU MpoIeccamMm
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH O0YUYaIOIIMXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMUpPOBAHHOCTH
OTIBITa TO3HABATENILHOM U MIPAKTUIECKON JIEATEIHHOCTH 00YUaIOLIUXCSI TIO pealIM3aIiK MPUHSATHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HaHHUS O0YYArOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K

3aKOHY U IMPABOIIOPAAKY;
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MIPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBWIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJIJICKTUBE;

TOTOBHOCTHU K COBMECTHOW TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YICOHBIX MPOCKTOB,
pEIICHUH YYeOHBIX U TTO3HABATEILHBIX 33124, BEITOJIHCHHH XUMUUYECKHX IKCIIEPUMEHTOB;

CITOCOOHOCTH MMOHUMATh M IMIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apIYMEHTBI JIPYTUX
MIPH aHAJIM3E PA3INIHBIX BHIOB YUYECOHOU JEATEIHHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMS !

IIEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY W HAay4YHOMY HACJICAWIO OTEYECTBEHHOM
XHMUH;

YBOXCHHSI K TPOIIECCY TBOPUECTBA B OOJACTH TEOPUU M MPAKTUICCKOTO MPUMECHCHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHDKCHUS HAYKU €CTh PE3YJIbTaT JJINTEIbHBIX HAOIIOJACHUM,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

MHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHalu3e
UH(GOPMAIIUHU O MEPEIOBBIX JTOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XHMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBEICHHSI;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlNH, CBA3aHHbBIE C XUMHUECKUMHU SIBICHUSMH, U IPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUECHTUPYICH HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHWE W TOCTYIKA CBOMX TOBAPHUINCH C TO3HIHN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIIEICTBUN ATUX MOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMaHUs IIEHHOCTEM 370pOBOTO W 0€30I1acHOTO 00pa3a KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3]I0POBBIO;

coOMrofieHus MpaBuil 0€30MacHOrO OOpalleHUs] ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYIOBOU IS TEIHHOCTH;

MOHWMAHUS [IEHHOCTH TIPaBWJI HWHAWBUIAYAIBHOTO U KOJUICKTUBHOTO O€30TacHOr0
MOBEJICHUS B CUTYAIUSX, YTPOKAIOMIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHHUS TOCIEJCTBUI M HEMPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BoCIUTAHMS:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIICIOBATEIIBCKOW  JISATSIIBHOCTH,
0OIIIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M IPYTHX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHWH TMPAKTUYECKHX 3a/lad COLUaTbHOU

HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);
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MHTEpeca K MPaKTUYECKOMY H3YUYEHUIO MpodeccHil pa3iIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXCHHS K TPYY, JTIOASIM TPYyJla U pe3yibTaTaM TPYAOBOH ESATEIbHOCTH;

FOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHIUBUIYaTbHOU TpaeKTOpUU oOpa3oBaHus, Oynylien
npodeccuu u peanusalnun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKHU 11€JIeCO00Pa3HOro OTHOIIECHHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHWMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIIeM, BIHSHHS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH JUIS PELICHUSI BOIIPOCOB
paIoHaIBHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HETIPUATHUS JEHCTBUH, MPUHOCAIINX BpPE] OKPYXKAIOMICH MPUPOIHON cperne,
YMEHHSI TIPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJIOTHUSCKUE MOCISACTBHS TMPEAIPUHUMAESMBIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HAJIUYUSL PA3BUTOrO HKOJIOTMUYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KYyJbTYphI, OIMbBITA
JESATCIIBHOCTH  DKOJIOTMYCCKOW  HANMPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HUMHU B
MO03HABATEIILHON, KOMMYHUKATHBHOHN M COIMAIIBHON MIPAKTHKE, CIIOCOOHOCTH M YMCHHSI aKTUBHO
MIPOTUBOCTOATH UACONOTHH XeMohoouw;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c()OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU M OOIIECTBEHHOM MTPAKTUKU;

MOHMMAHUSA CHENU(PUKA XUMHUU KaKk HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €JIMHCTBE MPHUPOJIBI M YCIIOBEKa, B TIO3HAHWH IPHPOJHBIX 3aKOHOMEPHOCTCH W
pelIeHUH TPOOJIeM COXPAHCHHSI PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH [ COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHOU POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHAH TI00ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
OHEPreTHYECKON, THUIIEBOM M JKOJOTHYSCKOW O€30MacHOCTH, B PAa3BUTHU  MEIHIIHHEI,
o0ecreyeHny yCIOBH YCIEUTHOTO TPyAa U SKOJIOTHYECKH KOMGOPTHOM KU3HU KaKIOTO YJIeHA

00111eCTBA;
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€CTECTBCHHO-HAYYHOM TIPAaMOTHOCTH: IIOHUMaHMs CYIIHOCTHM METONOB IIO3HAHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJydaeMble 3HAHUS JJIS
aHaM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yYMEHUS ie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB U MMEIOLIMXCS IaHHBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELIEHUs IpoOieM
B PEAIbHBIX KU3HECHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HCCIIE0BATENIbCKON ACSTEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYCHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUHM C >KM3HECHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpy/Jla B Pa3JIMYHbIX cepax npodeccHoHaNbHOMN AeATeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaTbl OCBOEHMsI yuyeOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOIUXCS MEXAUCIUILIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAOIME [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienn UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOLecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TeOpHs, UCCIIeIOBaHNEe, HAOII0IeHUE, N3MEPEHNE, SKCIIEPUMEHT U ApYTHeE);

yYHHMBEpCaJbHble  y4yeOHble  JeHcTBUS  (TO3HaBaTejabHbIE,  KOMMYHUKAaTHUBHBIE,
perynsTuBHblE), oOecreunBarouie (QOpMUPOBAaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMH 00y4aroIuxcs;

CHOCOOHOCTh  OOYYarOLIUMXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE AEUCTBUS B I103HABATEIbHOW U
COLIMAIbHON NPAKTHKE.

MertamnpeMeTHbIE Ppe3ysbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYEOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSAMMU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU N03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBaTh MpoOJIEMy, BCECTOPOHHE €&

paccMaTprBaTh,
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ONpEACIATh LENU JAEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUH HX JOCTHKCHHA,
COOTHOCHTD PE3YJIbTaThl AEITEILHOCTH C IIOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHMNW NPUEMBI JIOTMYECKOI'O MBILUIEHUS — BBIIEIATH
XapaKkTepHble INPHU3HAKK IIOHATHMM W YCTaHAaBIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOLUE MTOHATUSA AJIs1 OObSCHEHMsSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUI KIIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTHUECKUE PACCYXkIeHUS (MHIYKTUBHBIE, IeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U IIPOTHBOPEUMS] B PACCMATPUBAEMBbIX SIBJICHUSX, (DOPMYIMPOBATH BBIBOJBI U
3aKJIF0YEHUS;

IPUMEHSTh B IIPOLIECCE MMO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MOJIeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuuu — 0pU peleHUH Y4eOHbIX
MIO3HABATEJIbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIE PECTABIICHUS IS
BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3yYaeMbIX BEILIECTB M XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJOB HAY4YHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEAKLUM;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAaHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

BIQJIETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TIPOBEACHMUS YUECHHUYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM IpOIecca, CaMOCTOSTENIbHO
IIPOrHO3MPOBATh €ro pe3ynbTaT, (popmMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOJAETaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHUUECKOH HCCIEe0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBIIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJO0B IT03HAHUS.

3) padora ¢ nHpopManmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKaX HHGMopManuu (Hay4HO-TIOMYJSpHas
JauTepaTypa XHMHUYECKOIO COJAEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHaATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (POPM NPEACTABICHUS, KPUTHUECKH OLIEHUBATh

eé AOCTOBCPHOCTL U HEIIPOTUBOPCUUBOCTD;

18



dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHble METOAbI NpPU IOHCKE U OTOOpe
uHpopMannu, He0OXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a7a4u ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHN (CXEMBL,
rpaduku, TuarpaMmel, TaOJIUILI, PUCYHKU U JIPYTHUE);

UCTOJIb30BaTh HAYYHBIA $I3bIK B KA4yeCTBE CpEACTBA TNpU paboTe € XHUMHUYECKOH
uH(popMalMell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nyecKkue M MaTeMaTHYecKue) 3HAKU U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

Osgi1aieHHe YHHBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbl B XOJI¢ AMATIOTa W/WINA JUCKYCCUU,
BBICKA3bIBaTh HUJCH, (OPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEl pe3yIbTaTOB MO3HABATEIBHOM AESTENBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TPU  BBIIOJHEHUM XHMHUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanmu3anuy y4eOHOro IMpoekTa W (HOPMYyIHPOBATH BBIBOJBI 1O PE3yiIbTaTaM MPOBENEHHBIX
UCCJIEJOBAaHUM ITyTEM COTJIAaCOBAHMS ITO3ULIUHN B X0/€ 00CYX/I€HUS U OOMEHAa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIBHO IIJIAaHUPOBaThb U OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTb,
onpezenss €€ UeNU U 3a/lad, KOHTPOJIUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aropuT™M JEUCTBUN NPU BBHINOJHEHUM YUEOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs C YU4ETOM MOJy4YeHHs] HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUAX;

OCYIICCTBIATE CAMOKOHTPOJIb CBOCH JIeATEILHOCTH Ha OCHOBE CaMOAaHaJIN3a U CAMOOIICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

HpeI[MCTHBIC PE3yJIbTaThl OCBOCHUA KypCa <<OpFaHI/IquKa$I XUMHUA» OTpaXKaAKOT:

C(I)OpMI/IpOBaHHOCTB l'IpCI[CTaBJ'ICHI/Iﬁ 0 XMMHYECKOH COCTaBIAIONMIECH eCTeCTBeHHO-Hay‘-IHOﬁ

KapTUHBI MHpa, POJIM XMMHH B TO3HAHWM SIBJICHUHM MPUPOJbI, B (POPMUPOBAHUM MBILUICHUS U
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KyJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIBLHOW TPAMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpeJIE;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBONOJIArarolue
MOHSATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHAsi Macca, MOJIIPHBIH O0O0BEM, YIJIEpOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIa, pajuKan, H30MEpHUs, W30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YTJIEBOJAOPOABI, KUCIOPOA U a30TCOJEpKAIINE COCAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHUS OpraHUYECKUX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUs, JEKAIIUEe B OCHOBE IMOHMUMAaHUs
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUHU U 0€30I1aCHOM MCIOJIb30BaHUHU BaXKHEUIINX OPraHUUYECKHUX BEIIECTB B OBITY
U TIPaKTUYECKOM J1eATEIbHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MMOHSATHI, yCTaHABIUBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLME MTOHATHUS [IPU ONMCAHUM COCTaBa, CTPOEHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEakLUii, U3rOTABINBAaTh MOJEIN MOJIEKYJ OpPraHMYECKHX BEILECTB
JUISL WJUTFOCTPALIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpMUPOBAHHOCTh YMEHUI YCTAHABIMBATh MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB II0 HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIie COEIUHEHUMN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJEpIKAlllde  COCIUHEHHs, BBICOKOMOJIEKYISIpHBIE
COeIMHEHMS), JaBaThb UM Ha3BaHusd no cucremarnyeckoil Homenkiarype (IUPAC), a taxxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHUYECKHUX BEIECTB (STUJIEH, MPOIMUJIEH,
alleTUsIeH, STHJIEHIJMKONb, TIHMLEpHH, (eHon, ¢GopManbIeru, aneTaabAeru]l, MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJbl XMMHUYECKON CBA3M B OPraHUYECKHX

COCOUHCHUAX (O,Z[I/IHapHBIC )41 KpaTHBIC);
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c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH TMOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS; 3aKOH COXPAaHEHUSI MacChl BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepH30BaTb COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPECTaBUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHX BEIECTB
(MeraH, 3TaH, OSTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramauen-1,3, OeHsod,
METaHOJ, dTaHOJ, YTHJICHTJIUKOIb, TIUIEPHH, (PEHON, aleTalbIeTH1, MypaBbUHAs U yKCYCHAas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, NeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), WLTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKIYy HHMHU YpaBHEHUSMHU COOTBETCTBYIOIIUX XMMHUYECKUX pEaKLUUd ¢
WCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTEePH30BaTh HMCTOYHUKH YTIECBOJOPOIHOTO CHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OPMHUPOBAHHOCTh yMEHUU MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIM MPOTYKTA PEAKIIUH 10 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(OpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUHM BEIISCTB W XUMHYCCKHX SIBICHUI
(HaOnroficHWe, W3MEpPEHHUE, OSKCIICPUMEHT, MOJACIUPOBAHNE), HCIIOIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUiia MOJIb30BAHUS XUMUYECKON TOCYAONU U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(IpeBpaleHus OPraHUIEeCKUX BEIIECTB MPU HArPEBAaHWH, MOJNydECHUE ITHIICHA U M3YUCHHE €T0
CBOICTB, KAYECTBCHHBIC PEAKIIMH OPTAHUYECKUX BEIIECTB, ICHATYpaIlus OCIIKOB IPU HarpEeBaHUH,
[[BETHBIC peakinu OEIKOB) B COOTBETCTBUU C MPaBUIIAMH TEXHUKH 0€30MIaCHOCTH MPHU 0OpaIieHun
C BeIIeCTBAaMH U JaOOpaTOpHBIM O0OPYIOBaHHEM, MPEICTABIATH PE3YNbTATHl XUMHYECKOTO
9KCIIEPUMEHTa B (DOpMe 3amlucCH YPaBHEHHH COOTBETCTBYIOIIMX PEAKIMA W (OPMYITHpPOBATH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(OpPMAIIUIO,

MOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MH(POpMaluu, UHTepHET U Apyrux);

21



c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIecCO00pa3HOro
IIOBCACHUA B 6BITy u pr,Z[OBOfI ACATCIIBHOCTH B ILECJIAX COXPAaHCHUSA CBOCTO 3J0pPOBbA H
OKpYKarollel MPUPOIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIC OPTaHU3MBI
OIpENEIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIci mokasatens [1JIK, mosicHsaTh Ha
pUMepax CIocoObl YMEHBIICHUS U MPEJAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M
4eJI0BEKa;

JJISL O6Y"IaIOH.H/IXC$I C OI'paHUYCHHBIMU BO3MOXXHOCTAMHU 3O0POBBA: YMCHUC ITPUMCHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHHIA;

JUTSL CJICTIBIX M CJIA00BUISIIUX 00yYArOIIUXCSI: YMEHUE HCIIOB30BaTh PEIbeHO-TOUCUHYIO

cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.

11 KUIIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHHS Kypca «O0I1as 1 HeopraHu4ecKas XUMHs» OTPaKaroT:

c(hOopMUPOBAHHOCTD MPEICTABICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHUPA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIUMOHAIBHOM TIPaMOTHOCTH, HEOOXOAMMOHN [Uisi pelleHus
MPAKTUYECKUX 3a7ad M DKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO U
MIPUPOJHON CpelIE;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATrarolIne
NOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEINEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHUYECKHX  peakUHuid, pacTBOp, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKON peaKIuu, XUMUYECKOE PABHOBECHE); TEOPHH U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
auccounanuu, nepuoandeckuii 3akoH J[. M. MenzaeneeBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB,
3aKOH COXPAHEHHUS U NPEBPALLEHUS HHEPTUU NPU XUMHUYECKHUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEKAlllue B OCHOBE MOHHUMAaHUs
MPUYHMHHOCTH ¥ CUCTEMHOCTU XUMHUYECKUX SBICHHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
COCTaBe, TMOJYYCHHH W O€30MaCHOM HCITOJIb30BAaHWN BAKHEUIINX HEOPTAaHUYECKUX BEIIECTB B

6I>ITy u HpaKTquCKOf/'I JACATCIbHOCTH YCJIOBCKA,
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C(OPMHPOBAHHOCTb YMEHUI BBISABIATH XapaKTE€PHbIC IPU3HAKK MOHATUH, yCTaHABINUBATbH
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOLIME IMOHATHS IPU ONMCAHUU HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHUPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO0 CHUMBOJMKY JUISl COCTaBJICHUS
GopMyn BelIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHbIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HErali€Has W3BECTb, NUThEBAs COJa, NMUPUT U
Apyrue);

c(OPMHUPOBAHHOCTb YMEHUHN ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUSAX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJEHTHAs, HMOHHAs,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAJIMYECKONH PEIIETKH KOHKPETHOTO
BEIlleCTBA (aTOMHAs, MOJIEKYJApHas, MOHHAas, METaJJIMuecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUN yCTAHABIMBATh IPUHAJUIEKHOCTh HEOPraHMUECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIaCCY/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(OTepHBbIE TUAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpblBaTh CMBICA Iepuoaumdeckoro 3akona J[. W.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHuecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHITUS «S-, P-, O-DICKTPOHHBIE OPOHMTANN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 nepuogam u rpynnam Ilepuogudeckoi cucteMbl XMMHUYECKUX 31eMeHToB [I. .
Menneneena;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATh) OOLIME XUMUYECKIE CBOMCTBA
HEOPraHMYECKUX BELIECTB Pa3IUYHbIX KJIACCOB, MOJATBEP)KIaTh CYIIECTBOBAaHHUE I€HETHUYECKOM
CBSA3M MEXJy HEOPraHMUYECKHMHU BEIECTBAMH C IIOMOILIBIO YPaBHEHHI COOTBETCTBYIOIUX
XUMHUYECKHUX PEAKIIUIL;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATH XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
npu3HaKaM (YHCIy W COCTaBy pEarupyrolnux BEMIECTB, TEIIOBOMY JGh(dEKTy peaxiuu,

W3MEHEHHIO CTeIICHEH OKHMCICHUS 9JICMCHTOB, O6paTI/IMOCTI/I pcaknuuu, ydaCTuro KaTam/BaTopa);
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c(OpMUPOBAHHOCTh YMEHUII COCTABIIATh YpaBHEHUS pEeaKLUUN pa3IuYHbIX THUIIOB, MOJHBIE
U COKpaIlEHHBIC YPaBHEHUS PEaKIMi MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peaKkIMy UAYT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3MYHBIX HEOPraHWYECKUX BEIUIECTB, pAacClO3HABaTh OMNBITHBIM NYTEM HOHBI,
NPUCYTCTBYIOILIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTaHOBHTEIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHYECKON peakluu OT
pa3NuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHE MTPOLIECCHI, JIEIKAIINE B OCHOBE
MPOMBIIIJICHHOTO TOJYYeHUS CEPHOW KHCIOTHl, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
npeacTaBiIeHnid 00 OOMIMX HAYYHBIX MPUHIMIIAX W HKOJOTHYECKUX IMPOoOJIeMax XUMHUYECKOTO
IPOM3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCICHUS C HCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOLIECHUH Ta30B MPU XUMHYECKHX
PEaKIHsIX, MAacChl BEIIECTBA MIIM 00bEMA ra30B 10 H3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE MITH
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO () (eKTa peakuu Ha OCHOBE
3aKOHOB COXPAHEHUS MACChl BEIIECTB, IPEBPAILEHUS U COXPAHEHHsI SHEPTUH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
mabopaTOpHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpeAeTCHUE Cpeiabl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAILHOTO MHIMKATOPA, BIMSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pPEaKIWH, PeaKIMd HMOHHOTO OOMEHa, KayeCTBEHHBIE pPEaKIUH Ha
cynbdar-, kapOoHAT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3amady mo temaM «Mertamie»y U «HemeTamisl») B COOTBETCTBHUM C MpPaBHIAMH TEXHUKU
0e30MacHOCTH MpU 00paIIeHNH C BEIECTBAMH U J1a0OpaTOPHBIM 000pYyI0BaHUEM, MPEACTABIATh
pe3yIbTaThl XUMHYECKOTO SKCIIEpHUMEHTa B (opMe 3amicH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOopMyTUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYIO HH()OPMALHIO,

MOJIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);
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c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIecCO00pa3HOro
IIOBCACHUA B 6BITy u pr,Z[OBOfI ACATCIIBHOCTH B ILECJIAX COXPAaHCHUSA CBOCTO 3J0pPOBbA H
OKpYKAroIIel MPHUPOIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha KHBBIC OPTaHU3MBI
OIpeNeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatelns [1/IK, moscHsTh Ha mpuMepax crocoObl
YMEHBIICHUS U MPEIOTBPAILCHHS UX BPEJIHOTO BO3JICHCTBUS HA OPraHU3M YeJI0BEKa;

JJISL O6Y"IaIOH.H/IXC$I C OI'paHUYCHHBIMU BO3MOXXHOCTAMU 3O0POBBA: YMCHUC IIPUMCHSATH
3HaAHUA 06 OCHOBHBIX JOCTYITHBIX METOJAAaX IMO3HAHUS BCIICCTB U XUMHUYICCKUX SIBJICHI/If/'I;

JUTSL CJICTIBIX M CJIA00BUISIIUX 00YYArOIIUXCSI: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO

cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpouabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIC YrIeBOIOPOABI — aTKAHBI 2
59 HenpenenbHble yraeBogOpOAbl: aJIKEHBI, 6 1
AJKaMEHbI, ATKUHBI
2.3 ApomaTu4eckue yriaeBoA0pOIbl 2
54 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4yeckue coeJuHeHHs
3.1 Cnuptsl. @enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1
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Uroro no pazneny

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

13

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazaeny 3
Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
13 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTais 6
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

10 K/IACC: T'abpuensn O.C. Xumus. 10 knacc: ba3oBelii ypoBens: yueOnuk/O. C. ['abpuensia-
M.: Jpoa,2019; PekomennoBano MwuHHCTEpcTBOM 0Opa3oBaHUs W Hayku Poccuiickoi
denepanuu

11 KJIACC: Taopuensa O.C. Xumusa. 11 kmacc: ba3oBbiii ypoBeHb: yueOHuk/O. C.
I'a6bpuensn- M.:/lpoda,2014; PexomenmoBano MHHHUCTEPCTBOM O00pa3oBaHUS M HAYKU
Poccuiickoit denepanuu

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
10 KVIACC: T'abpuensn O.C. Xumus. 10 knacc: ba3oBelii ypoBens: yueOunuk/O. C. ['abpuensia-

M.: [poda,2019; PekomennoBano MwuHHCTEpCcTBOM 0O0pa3oBaHUS W HayKu Poccuiickoi
®denepanun

Iabpuensu O.C.; KourponbHble u mpoBepouHbie padoThl. «Xumusi». 10 kmacc. ba3oblit
ypoBeHb. M.; [Ipocda, 2015r.

['abpuensn O.C.; CnaaxoB C.A. Meroauueckoe nocodue Xumus. bazobiii ypoBeHb.10
kiacc. M.; Jlpoda, 20151

I'abpuensn O. C., OctpoymoB W.I'.. Hacromphas knura yuutens. Xumus. 10 kiacc.
Mertoaunueckoe mmocodue. - M.: «bmuk u Ky», 2001.

11 KJIIACC :Taopuensa O.C. Xumusa. 11 kmacc: ba3oBbiit ypoBenb: yueOHux/O. C.
I'abpuensu- M.:/lpoda,2014; PexomennoBaHo MHHHCTEpCTBOM 00pa3oBaHMs M HayKU
Poccuiickoit deneparuu

I'abpuensu O.C.; KoHTponbHble U mpoBepouHble paboThl. «Xumus» 11 kmacc. ba3oBblit
ypoBeHb. M.; [Ipoda, 2015r.

I'abpuensn O.C.; CnankoB C.A.. Meroauueckoe nocobue Xumusi. bazossiii ypoBenp 11
knacc. M.; lpoda, 20151

lNabpuensu O. C., JIsicoBa I'.I'. HacTonbnast kuura yuutens. Xumus. 11 kmacc(1,2gactn): -
M.: Ipoda, 2003.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

Enunas koiekius I_[I/I(I)I)OBBIX 06pa3OBaTCJIBHBIX pecypcoB

http://school-collection.edu.ru/catalog/
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http://school-collection.edu.ru/catalog/

http://www.mon.gov.ru Mux#rcTepcTBO 00pa30oBaHUs U HAYKH

http://www.fipi.ru ITopran ®UITN — depepanbHblii HHCTUTYT II€ArOTHYECKUX H3MEPCHHI

http://www.ege.edu.ru ITopran EI'D (unpopmarronHoi noaaepxku EI'D)

http://www.probaege.edu.ru ITopran Enunelii sx3amen

http://edu.ru/index.php ®enepansubii mopran «Poccuiickoe 0OpazoBaHHE»

http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHblii IEHTP TECTUPOBAHHS.

http://www.pedsovet.org Beepoccuiickuit Uatepuer-Ilencoser.

http://ru.wikipedia.org/ - cBo001HAS SHIUKIONEINS;

http://him.1september.ru/snexTpornas Bepcus ra3eThl «XUMUsS;

noptan (Meroanyeckue pa3pabOTKH AJs1 ypOKOB XUMHH, IPE3EHTALINN);

http://www.uroki.net — pa3pabOTKH YpOKOB, CIICHAPUH, KOHCIIEKTBI, I[OYPOUYHOE

IIAHUPOBAHUC,

http://Www.it-n.ru — ceTb TBOPUYECKUX YUUTEIICH;

http://festival.1september.ru/ - ypoku u npe3eHTanum;

http://infourok.org/ — pa3paboTku ypoKOB, Mpe3eHTALHH.

http://kontren.narod.ru - uHMOPMAIMOHHO-00PA30BaTEIbHBIA CAWT I TEX, KTO H3y4aeT

XUMHIO, KTO €€ IPCoaacT, AJId BCCX KTO MHTCPECYCTCA XHMHECH.

http://www.alhimik.ru/ - AnxuMuK OJMH U3 JIYYIIUX CAUTOB PYCCKOS3BIYHOIO XUMHUYECKOTO

I/IHTCpHeTa OpI/IeHTI/IpOBaHHHﬁ Ha YUUTCJIA U YUCHUKA, I[TpeNoaaBaTesd U CTyACHTA.

http://www.hij.ru Xypuaan «XuMus 1 )KU3HB» MOHITHO U 3aHUMATEIBHO PAcCKa3bIBaeT 000

BCEM MHTCPCCHOM, YTO IMPOUCXOJUT B HAYKC U B MUPE, B KOTOPOM MBI JKUBCM.
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