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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 10O XUMUM Ha YpOBHE CpeAaHero oluiero oOpa3oBaHus
pazpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii denepannmy», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
denepanbHOl  00pa30BaTENBHOM TPOTPAMMBI  CPEIHEr0 OOIIEero o0pa3oBaHUs
(®OIT COO), npencraBieHHbix B  DeaepalbHOM  TrOCYIApCTBEHHOM
obOpazoBarenbHOM cranaapre COO, c¢ yu€tom KoHuenuuu npenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTelIbHBIX OpraHuzamusx Poccuiickoit
Oenepanyy, peanu3ylOUMX OCHOBHbIE 00pa3oBaTelibHbIE MPOTpPaMMbl, U
OCHOBHBIX TMoyioxkeHud «CrtpaTeruu pa3BuTus BocnuTaHusi B Poccuiickoit
Oenepanuu Ha niepuoj 10 2025 rona» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3paboTKe MpOrpaMMbl MO XHMHUH, K ONPEAEIICHUIO
oOuieit cTpareruy 00y4eHus, BOCIIUTAHUS U Pa3BUTUSL O0YUaIOUIUXCA CPEICTBAMU
yueOHoro npenmMera «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTaBUIIH
koHuenrtyanbHble nojoxenuss @I'OC COO o B3auMOOOYCIIOBIEHHOCTH UENEH,
COJIep)KaHus, pe3yJbTaToB OOy4YeHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKU
BBIITY CKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITY CKHUKaMH
o01ieo0pa3oBaTeabHOW OpraHu3aliy, SBISETCS HEOThEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM HTAlOM peaJn3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[EHHOCTEH, MPHUCYLIUX
LIEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacarTcs
MO3HAHMsI 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUSI U 00ILIEH KYJIbTYphI
YeJlOoBEeKa, a TaKKe OHKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBbI0 M MpPUPOJHON cpede. Peamusyerca xumuueckoe 00pa3oBaHHE
00yJaroIMXCcsl Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHus CpelICTBAaMU Y4eOHOTO
npeaMera «XUMHsSD), COJEpKAHUE U TIOCTPOEHHE KOTOPOTO OIPEIENIEHbl B
oporpaMmMe N0 XUMHHM C Y4ETOM CHEHM(PUKKA HAYyKM XHUMUHU, €€ 3HA4Y€HHs B
NO3HAHWU TPUPOABl U B MaTEpPUANbHOW KU3HU OOILIECTBa, & TaKXKe C YUYETOM
o0luMX 1elell W MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpeaHero ob1ero oopazoBanus B Poccuiickoii deneparum.

XUMHSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyio posib B
COBPEMEHHOM IUBUJIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJ B (POPMUPOBAHKE PALMOHAIBHOTO HAYYHOT'O MBILIUICHUS,
B CO3/IaHKE€ LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OpUPOABl U YeJIOBEeKa, KOTOpoe (GopMHUpYETCs] B XMMHHM Ha OCHOBE MOHHUMAHMUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, NX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMHU PUMEHEHHUSL.



TecHO B3aMMOJIEUCTBYSI C JPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYPbI, HEOOXOAMMBIM YCIOBUEM YCIEITHOTO
TpyJa W SKM3HHM KaXJIOoro wieHa ooOmectBa. CoBpeMeHHass XMMHsS KakK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHIM HAmNpaBi€HAa Ha pEIICHHE
rII00aNbHBIX TPOOJEM YCTOMYMBOTO PAa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30IMaCHOCTU U OXPAHBI 3I0POBbS.

B coorBercTBMM ¢ OOmMMMH TENSIMH W TPUHIMIIAMH CPEIHETO OOIIero
oOpasoBanusi cofepkanue mpeamera «Xumus» (10-12 kmaccel, 6a30BbIN ypOBEHb
M3Y4YEHUS) OPUCHTUPOBAHO TPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MMOJATOTOBKY
oOyyJarommxcsi, HEOOXOIMMYI0 MM JUIsl  BbIpaOOTKA  MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCHEIIHOTO BKJIOYEHHUS B KU3Hb COLUYMA, MPOAOJIKEHUS
00pa30BaHUs B pa3IMYHBIX 001ACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisiomuMu  TpeaMeTa «XUMHS»  SIBISIOTCS 0a30BbIe  KypChl —
«Oprannyeckas xuMus» U «OOImIass M HEOpraHUYECKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMaA
3HAHUU 10 HEOPTraHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OopraHnyeckoil xumuu. @opMUPOBaHUE JAHHON CHUCTEMbl 3HAHUW MPU W3YyUYECHHUH
npeaMera o0ecnedYMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOroooOpasus
BEILIECTB HA OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUMU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuveckass Xumus» chopMuUpoBaHA B IMpOTrpaMMme MO XHMMHHM Ha OCHOBE
CUCTEMHOTO TOAXO/JAa K H3YYEHUI0 YYeOHOro wmarepuasa U 0OyCJIOBIIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM HAa  OMNpPEIETEHHBIX
TEOPETUYECKNX YpOBHsIX. Tak, B Kypce OpPraHM4YeCKOW XHMHUHU BELIECTBA
paccMaTpHUBAIOTCSl HAa YPOBHE KJIACCUYECKOW TEOpUHU CTPOCHHSI OPTraHHYECKUX
COCMHEHUN, a TaKXe€ Ha YPOBHE CTEPEOXMMUUYECKUX U DJICKTPOHHBIX
MPEACTABICHU O cTpoeHun BemiecTB. CBeneHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJOPOJOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUMU. B Kypce OpraHnM4eckoll XWMHUU TOJY4YarOT pPa3BUTHE
c(hopMHUpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs MEPBOHAYAIBHEIC
MpeACTaBICHUS] O XUMHUYECKON CBSI3U, KIacCU(DPUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKITUH.

[Tonq HOBBIM yriiOM 3peHUss B Tmpeamere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCs W3YyYCHHBIH Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKH Marepuanl © (PaKTONIOTHYECKHE CBEIEHUS O BEIIECTBAX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTU, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» O00yYaromuMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3ULIUMN,



rIyO)Ke TIOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH 3TOro 3aKoHA — OT
o0oO0mIaromiei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Enunas cucrema 3HaHMA O BaXHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWCTBAaxX W MPUMEHCHHH, a TAKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TIpoTeKaHus pgomojHsercs B kypcax 10,11 m 12 kmaccoB
AJIEeMEHTaMHU COJIEPKAHMS, HUMEIONIMMHU KYJIbTYPOJOTUYECKUM U TMPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XHMHH C
JIPYTUMHU HayKaMH, PAacKphIBaIOT €€ poJib B IO3HABATECIIBHOW U MPAKTHYCCKOU
JESTEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBaXXEHHUS K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTaIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
mpo0jemMax, CBS3aHHBIX C XHMHEH, KPUTHYECCKH OCMBICIMBATH WH(POpPMAIIUIO H
MPUMEHATh €€ IS TIOMOJIHCHWSI 3HAHWW, PEIICHUS WHTCIUICKTyIbHBIX M
AKCIIEPUMEHTAJIBLHBIX MCCIEA0BATENbCKUX 3a/1ad. B menom coaepikanue yueOHOTO
npeamera «XUMHUS»  JAHHOTO  YPOBHS  W3Y4YEHUS OPUEHTUPOBAHO  HA
dbopmupoBaHre y OOyYarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJIsi MMOHUMAaHUS
¢unocodckux wued, TaKMX Kak: MaTepUalIbHOE EIMHCTBO HEOPTaHMYECKOTO U
OpPraHMYECKOTO MHpa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOEHHEM, T03HABAEMOCTh TMPUPOJIHBIX SIBICHUM TYTEM OHKCIEPUMEHTAa W
pelieHus] TMPOTHUBOPEYUN MEXIy HOBBIMU (akTaMHM U TEOPETHUYECKUMU
MPEINOCHUIKAMHU, OCO3HAHNE POJIM XUMUU B PEIICHUN DKOJIOTUYECKUX MpodiieM, a
TaKKe MpoOeM cOepeKeHUsI IHEPTETUUECKUX PECYPCOB, CHIPbS, CO3/IaHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemeHus 3amad  BOCHHUTAHUS, pa3BUTHA U COIMAIM3AlAA
oOydJaronmxcsi MPUHATHIE TPOrPAMMONM MO XMMHH TOAXOAbI K OMNPEeTICHUI0
COJep)KaHUsI ¥ TIOCTPOCHUSA TIpeaMeTa MpeaycMaTpuBalOT  (HOPMHUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBUM, HMEIOIUX 0a30BO€ 3HAYEHHE IS
Pa3IUYHBIX BHUJOB JICATEIBHOCTU: PpEIIEHUS TNpoOJieM, TIOUCKA, aHaau3a W
00paboTku uHbOpMAIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIICIOBATEHCKON JEATEIbHOCTH, 3aHUMAIONIEH Ba)XKHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mnpemnomaBaHWS XWMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHusl, TAK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, PU OMPEICTICHUN
CoJlepKaTeIbHOW XapaKTEPUCTUKHU IIeJIe W3Y4YeHHUs TMpeaAMeTa HampaBleHUEM
NIEPBOCTENICHHONW 3HAYMMOCTH TPATUIIMOHHO MPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESATETLHOCTH YE€IOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOAUYECKON TOYKHA 3PEHHS TAKOM MOJAXOJ K OIPEACIICHUIO LENeh N3Y4YCeHUS
IpeIMETa SBISICTCS BITOJIHE OIPaBIaHHBIM.



CornacHo JaHHOM TOYKE 3pPEHUS TJIaBHBIMHU LIEJNSIMU HU3YyYEHHS MpPEaMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (QopMupoBaHuME CHCTEMBl XHMHYECKMX 3HAHUWA KaK BaKHEUIEH
COCTABIAIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOU
JeXKaT KIIYEBbIe MOHATHUS, (PYyHIAMEHTAJbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE $I3bIKa HAYKH, YCBOCHHE M MOHMMAHUE CYLIHOCTU IOCTYHHBIX
0000111eHNIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHUE C HUCTOpUEn
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/IaX MO3HAHUS
BEUIECTB M XUMHUYECKHX pEakUui, HEOOXOIUMBIX ISl MPHOOpETEeHUs
YMEHUI OpHUEHTHUPOBAThCS B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUM,
UMEIOIINX MECTO B IIPUPOJE, B IPAKTUUECKON U MIOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHUU U COCOOOB AESITEILHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM IPaBHII
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsny ¢ atuM, cozmepkaTesbHas XapaKTepUCTUKA LeJIed U 3a/1a4 U3y4eHUs
MpeAMETa B MPOrpamMMe M0 XMMHUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUH
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero oduiero odopaszoBanusi. CeronHs B
MpPENoJIaBaHUM  XMMHUM B  OOJIbIIEH CTENEHU OTHAETCA  NPEINOYTEHHE
IPAKTUYECKONH KOMIIOHEHTE COJEpKaHHus OOydeHHUs, OPHUEHTUPOBAHHOM Ha
HNOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3aluu, BiaJCIOLIEro He
Ha0OpOM 3HaHWW, a (PYHKUMOHAIBHOM TIpPaMOTHOCTBIO, TO €CTh CIIOCOOaMHU H
YMEHUSAMH aKTHUBHOTO TMOJYYEHHUS! 3HAHUW M NPUMEHEHUS UX B peaIbHOU KU3HU
JUISl peIIEHUs MPAKTUYECKUX 3a/1ay.

B cBf3M ¢ 3TUM npu HM3yYEHUH MpeaMera «XUMHUS» JTOMUHUPYIOIIEe
3HaUYE€HHUE MPUOOPETAIOT TAKUE LIeNIU U 3a/1a4H, KaK:

aganTanus 0O0y4arolMXCsl K YCIOBHUSM JIMHAMUYHO Pa3BUBAIOLLIEIOCS MHUPA,
(GbopMHpOBaHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHUIO TPAMOTHBIX
pELIeHNI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMHU M MX
IIPUMEHEHUEM;

dbopMupoBaHMe y OOYyYalOIIMUXCS  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHILIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE ISl Pa3IMYHBIX BHUJIOB
NEeSATEIbHOCTU: PelIeHUs] MpoOJeM, MOUCKa, aHalu3a U 00pabOTKKM MH(POpPMALINH,
HEOOXOMUMBIX JUIsl TPUOOpPETEHHs] OMbITa JCSATENIbHOCTH, KOTOpas 3aHUMAaeT
Ba&)XHOE MECTO B I[IO3HAHMM XWUMHH, a TakXke 1 OUEHKH C IO3ULHN
HKOJIOTMYECKON 0e30IacHOCTH XapakTepa BIMSHHUS BELIECTB U XUMHUYECKUX
IPOLIECCOB HA OPTraHU3M YE€JIOBEKA U MIPUPOIHYIO CPELY;



pa3BUTHE ITO3HABATEIIHHBIX WHTEPECOB, WHTEIUICKTYAJIBHBIX M TBOPYECKUX
CIOCOOHOCTEH 00yUaronMXcs: ClIOCOOHOCTH CaMOCTOATEIBHO MPUOOPETaTh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KU3HCHHBIMHU MTOTPEOHOCTSIMH, UCIIOIh30BATh
COBpPEMCHHBIC MH(GOPMAIIMOHHBIC TEXHOJOTHH IS TIOMCKA W aHalin3a y4eOHOH u
HAyYHO-TIOMYJIAPHON HH(DOPMAIIUH XUMUIECKOTO COJICPIKAHMS;

¢dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHUS, Ha0TI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE 0COOECHHO
HEOOXOAWMBI, B YaCTHOCTH, TPH IUIAHUPOBAHUU M TPOBEICHUU XUMHYECKOTO
AKCIICPUMCHTA;

BOCIIUTAaHUE Yy oOydJarommxcss yOSKIEHHOCTH B T'yYMaHHCTHYCCKOMN
HAIPaBJICHHOCTH XUMHUHU, €€ BaXHOW POJM B PEIICHUU TJI00aTBHBIX MPOOIEeM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHUS, TIOTIOTHEHUS YHEPTETHUICCKUX PECYPCOB H
COXpaHEHUsI TPHUPOIHOTO PABHOBECHs, OCO3HAHUS HEOOXOJAMMOCTH OEPEKHOTO
OTHOUIEHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHUs OIbITa
UCTIOJB30BaHUS TIOJIYYCHHBIX 3HAHUU JUIA TIPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIMIX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

B yueOHOM miaHe cpegHero ooOmero o0pa3oBaHUs NpeAMET «XUMUS»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHOM 00sacT «EcTecTBEeHHO-HAYUYHBIC
MIPEAMETHD).

OO6111ee ynciao YacoB, OTBEIEHHBIX JUIsl U3yUYEeHUs] XUMUU, HA 6a30BOM YPOBHE
cpeaHero oomiero oopasoBanusi, cocrapiseT 204 gaca: B 10 kimacce — 68 Jaca (2
Jaca B Hejienmo), B 11 kiacce — 68 vaca (2 yaca B Hezenmo), B 12 kinacce — 68 vaca
(2 yaca B HezemO).



COIEPKAHUE OBYYEHUA
10 KJTACC
OPT'AHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKON XUMUHU

[IpenMer opraHM4ecKON XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPUANIOB. Teopusi CTPOCHUS OPraHUYECKHUX
coenunennit A. M. BytnepoBa, e€ ocHOBHbIE TI0JI0KeHUS. CTpYKTYpHBIE (OpMYIIbI
OpPraHMYECKUX BellecTB. [ oOMonorus, wu30oMepus. XHUMHUYECKas CBA3b B
OPTraHUYECKUX COCIUHEHUAX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBienune o kiaccupukalu OpraHMYecKux BemecTB. Homenkiarypa
OpPraHUYeCKUX COCJUHEHMM (CHUCTeMaTHYecKas) W TPUBHAIIbHBIC HA3BaHUS
BOXKHEUIIINX MPEICTABUTENIEN KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Y4YEHUS BELIECTB U MX IMPEBPAILICHHI:
O3HAaKOMJIEHHE C OO0pa3llaMd OpPraHMYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICTUPOBAHUE MOJICKYJ OpPTraHMYECKUX BEIIECTB, HAOIIOJACHUE U
ONMCAHUE AEMOHCTPAILMOHHBIX OIBITOB MO MPEBPAIIEHUI) OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (TUIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHM psAn. MeTaH W 3TaH —
MpPOCTEHIINE TPEJACTABUTENIM aJIKaHOB: (PU3MUECKME U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMEIEHUS] W TOPEHMS), HAXOXKJEHHWE B TMPUPOJAE, IMOJIYyUYCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN psAll. DTUIIEH U MPOMUIEH —
POCTEUIINE TPECTABUTENN QJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUA, THUApPATAIMM, OKUCICHUS W
MOJIMMEpHU3aIluu ), TOJIy4YeHHUEe U PUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOyranueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOMCTBA (peakuus nonumepusanuu). [lodydyeHre CHUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U 0OCOOCHHOCTH CTPOCHUS, TOMOJIOTMYECKUM psiji. AlleTUIIeH
— TMPOCTEUINN TPECTABUTENh AaJKMHOB: COCTaB, CTPOCHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (peaklUu TUIPUPOBaHUs, TAIIOTEHUPOBAHUS, THAPATAINH,
TOpEHHUs ), OJIyYeHUE U IPUMEHEHHUE.

Apensl. benzoin: coctaB, crpoeHue, (PU3NYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuu rajJOreHUPOBAHUS U HUTPOBAHHUS), IOJYUYEHUE U MPUMEHEHUE. 10.1yon:
cocmas, cmpoeHue, uauyeckue U  Xumuyeckue  ceolcmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOJIyYeHUue U npumeHneHue. TOKCUUHOCTh



apeHoB. ['eHeTHuecKas CBsI3b MEXAY YIJIEBOJOPOJIAMH, NPUHAMISKANIMIMUA K
Pa3IMYHBIM KJIACCaM.

[TpupoaHble HMCTOYHUKU YTIIEBOAOPOAOB. IIpuponaHBIi ra3 M MOMyTHBIE
HeTsaHbie Ta3pl. HedTh 1 e€ mpoucxoxnenue. Crnocobbl mepepaboTku HedTu:
IeperoHKa, KpPEeKUHT (TepMHUYECKUH, KaTaluTU4ecKuil), nuponus. IIpomyKTsi
nepepaboTKku HEPTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH
yToJib ¥ MIPOAYKTHI €ro MepepadoTKH.

DKCIIepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W WX MPEBPAIICHUN:
O3HAKOMJICHHE ¢ 00pa3lamMy IUIACTMACC, KAyIyKOB M PE3UHBI, KOJUICKIIHH
«Hedbts» u  «Yromp», MOIENHPOBAaHWUE  MOJIEKYJ  YIJICBOJOPOJOB |
raJJOTeHONPON3BOIHBIX, TPOBEACHUE MPAKTUYECKOW pabOThI: MOIy4YEeHUE ITHIICHA
Y U3y4YEHUE €r0 CBOMCTB.

Pacuérubie 3aqaun.

Bbuncnenuss mo ypaBHEHHMIO XHMHYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTAa PEaKIUH 10 W3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WU MPOYKTOB PEAKIIUH ).

11 KJIACC

OPI'TAHUYECKASA XUMUA

Kuciiopoacoaep:kamue oprann4ecKue coeJHHEHUs

[IpenenbHble OJHOATOMHBIE CHOUPTHL. METAaHOI U 3TAHON: CTPOEHUE,
dbu3nYecKkre M XUMHUYECKHME CBOWMCTBA (peakiMu C AaKTUBHBIMU MeETaJlJIaMU,
raJIoreHOBOJOPOJaMH, TOpEHHuE), MpuMeHeHue. BoaopoaHbie CBA3M MEKIY
MOJIEKYJIaMU CIIUPTOB. JleHicTBUE METaHOIa U 3TAHOJIA HA OPTaHU3M YEeJIOBEKa.

MHOroaToMHbl€  COMPTHL. DTHIICHIJMKOIb W  TIHIEPUH: CTPOCHHUE,
dusnueckue W XUMHUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO IICIOYHBIMU
METaJUlaMH, KaueCTBEHHasl peaklus Ha MHOIrOaTOMHbIe cnupThl). [leficTBue Ha
OpraHusM yenoBeka. [ [puMeHenne ramuepruHa U 3THIICHTJIUKOJIS.

@DeHoJI: CTPOCHHE MOJEKYJbl, (U3MYECKME M XHWMHUYECKHE CBOWCTBA.
Tokcuunocts (penona. [lpumenenue dpenomna.

Anpnerunpl U Kemowuwvl. DopMmanbiaeruj, aueTAlbICTUl. CTPOCHHE,
du3nueckne M XMMHUYECKHE CBONCTBA (PEaKIMHM OKWCJICHUS W BOCCTAaHOBJICHWSI,
KaueCTBEHHbIC PEAKIUH), TOJYUYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/eNIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHaAs U
YKCyCHasi KHCJIOTBHI: CTpOCHHUE, (PU3NUECKHEe W XMMUYECKHE CBOMCTBA (CBOIMCTBA,
oO1ue i Kiacca KUCIOT, peaklus 3Tepudukanum), nNoJydeHue U NpUuMEeHEHHE.
CreapuHoBasi M OJICMHOBAsl KHUCIJIOThl KaK MPEACTaBUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBUE.

Cnoxnple 3GUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ maponus



cnoxHbIX 3¢upoB. Kupsl. ['naponus xxupos. [Ipumenenune xupoB. buonornyeckas
POJIb KHUPOB.

VYrneBoapl:  cocraB, KilacCHU(pUKanus  yriaeBoJoB  (MOHO-, JAHU- U
nojucaxapubl). [roko3a — npocrelmuii MOHOCaxapua: 0OCOOEHHOCTH CTPOEHMS
MOJIEKYJbI, (U3MUECKME U XMMHYECKHE CBOMCTBA (B3aUMOAEHUCTBHE  C
ruapokcuiom Meau(ll), oxkuciieHne amMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHWE TJIFOKO3bl), HaXOXJACHHE B MPUPOJE, MPUMEHEHUE,
ouonoruueckas poisib. @otocunres. Ppykro3a Kak U30MeEp TITHOKO3bI.

Kpaxman n nemunono3a Kak MpupojHbie nonumepsl. CTpoeHue Kpaxmaia U
HEeJUT0103bl.  PU3NYeCKue U XMUMHYECKHE CBOWCTBAa Kpaxmasa (THIpOJu3,
KayeCTBEHHAsI PEAKIIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HUX MpPEBpaIlCHUIl:
MIPOBE/ICHHE, HAONIOACHUE M OMMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAaY€CTBEHHBIE PEAKIMH OJIHOATOMHBIX CIUPTOB (OKHUCIEHUE 3TaHOJIA
okcunoM Mmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEWUCTBUE TJIMIIEpUHA C
ruznpokcuoM meau(ll)), anpaernoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpokcumom Menu(Il), B3ammopeiicTBUE Kpaxmanaa C HOIOM),
MIPOBEICHHE NMPAKTHYECKOM paOdOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

PacuérHele 3amaun.

Bbluucinenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WUJIM MPOAYKTA PEAKLUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOTYKTOB PEAKLIUN).

A3oTcoaep:kaniue OpraHudecKue coeJuHeHMs.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHuYecKue coeuHeHus. dusnueckue
U XMUMHUYECKUE CBOICTBAa aMMHOKHUCIOT (Ha MpuMepe TauiuHa). buonornueckoe
3HAYE€HHE aMHUHOKUCIIOT. IlenTuapl.

benku Kak NpHUpPOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHnas,
BTOpUYHAsg W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OEIKOB:
TUAPOJIN3, ICHATYpAallsl, KAYECTBEHHbIE PEAKIIUU Ha OEJIKHU.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX IPEBpaLICHUIL:
HaOJII0/IEHUE U OMKCAaHUE JIEMOHCTPAIL[MOHHBIX OIBITOB: JACHATypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIIKOB.

BrbicokoMouiekyJIsipHbIE COeTHHEHUS

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIUU, CPEIHSST MOJIEKYJIIpHas
macca. OCHOBHBIE METOIbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALU U TOJUKOHIECHC AL

OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W HX IPEBpPALICHUI:
O3HaKOMJIEHHE C 00pa3liaMH NMPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.



MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeIMEeTHBIX CBSA3EH IPU U3YYEHUH OPraHUYeCKOl XUMUU B
10 kiacce OCYIIECTBISIETCS YEpe3 HCIOJb30BaHWE KaK OOIIHUX €CTeCTBEHHO-
HAyYHBIX MOHATHUM, TaK M TOHSITHH, SBJISIOMIMUXCS CUCTEMHBIMHU JUISI OTIEIbHBIX
PEeIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE MOHATHUA: SBJICHUE, HAYYHBIN (pakT, runoresa,
3aKOH, TEOPHSs, aHAIM3, CUHTE3, KiIacCUu(PUKaIUs, MePUOIUIHOCTh, HAOIIOICHHE,
M3MEpEHUE, SKCIEPUMEHT, MOJICTTUPOBAHUE.

®duzuka: wmaTepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, (PU3NUYECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusMm, oOuocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTOoCMHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (OENTKH, YTJIEBOIBI, >KHUPHI,
(epMEHTHI).

I'eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJE3HBIE UCKOIMAEMbIE, TOTUIMBO,
pecypchl.

TexHoJIOTUs: NUIIEBBIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOTO MHUTAHUS,
MOIOIIME CPEJICTBA, JICKAPCTBEHHBIC U KOCMETUYECKHUE Mpenaparsl, MaTepualibl U3
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

12 KJIACC

OBIIAA U HEOPI'TAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMMH

XUMUYECKH 37eMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH paclpeiesieHUs] 3JEKTPOHOB MO OpOUTaIsiM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHAS KOHPUTYpAITUS AaTOMOB.

[Tepnonnueckuii 3axkoH u [lepronanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MEPUOIUYECKOTO 3aKOHA U llepuoamdeckoil cucTeMbl
xuMu4eckux aneMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XUMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYyNIaM U TEPHOJIaM.
3HavYeHue NMePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BUIbl XUMHYECKOW CBA3U
(KoBaJICHTHasi HEMOJsIpHAs W TOJSpHAs, WOHHAs, MeTajuinueckas). MexaHUu3MbI
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOW CBS3M (OOMEHHBIH U JOHOPHO-
aKkienTopHslii). BomoponHas cBsA3b. BalleHTHOCTb. DIEKTPOOTPUIIATENBHOCTD.
Crenenb okuciieHusi. IOHbI: KATUOHBI U @aHUOHBI.



BemiectBa  MOJIEKYJISIDpHOTO M HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BeIECTBA. THUIBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTie o aucnepcHbIX cucTtemax. VICTUHHBIE UM KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10Ji BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COECIMHEHU. Homenxknatypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknusa. Knaccupukanuss  XMMHYECKUX  peakiuid B
HEOPraHMYECKOW W OPraHUYeCcKON XMMHUHU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU TP XUMHUYECKUX PEAKIIUSX.

CKopocTh peakiuu, €€ 3aBUCHMOCTh OT pa3IMuHbIX (pakTopoB. OOpaTuMbie
peakiuu. XHUMHUYECKOE€ paBHOBecHe. @DaKTOpbI, BIMAIOIIME HA COCTOSHUE
xumuueckoro paHoBecus. [Ipunmun Jle [larense.

DnekTpoiuThueckas nuccounanusi. CuibHbIE U cadbie IeKTposauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTELHBIC PEAKIUH.

DKCNEPUMEHTAIBHBIE METOJbl HW3YyYEHUsS BEIIECTB M WX MPEBPALICHUIM:
neMoHctpanus Ttabnun «llepuoauyeckas cuctema XumMudeckux snemeHToB [[. .
MenneneeBay, U3ydeHUE MOJIENICH KPUCTAJUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yiokKEHNE TIEPOKCUIA
BOJIOPO/JIa B MPUCYTCTBUM KAaTaJM3aTOPa, ONPEAECICHUE CPEABI paCTBOPOB BEIIECTB
C TIOMOIIBIO YHHMBEPCAJIBHOTO HWHJHUKATOpa, PEAaKIMM HMOHHOro oOMeHa),
MPOBEJICHUE TTPAKTHUUECKON paboThl «BiusHue pa3inuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKOUN peakium».

Pacuérnrie 3amaun.

Pacuétel 10 ypaBHEHUSIM XMMHYECKHUX pEaKIUil, B TOM YHCIE
TEPMOXUMHUYECKHE PACYETHI, PaCUEThl C HMCMOJB30BAHUEM MOHATHUA «MACCOBas
JIOJISI BEILICCTBAY.

Heoprannueckasi xumus

Hemerannel. Ilonoxkenne HemerayuioB B Ilepuoguueckort  cucreme
xuMudeckux saeMeHToB J[. M. MeHnmeneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
@uU3MYECKUE CBOMCTBA HEMETAUIOB. AJITOTPONHUS HEMETAJIOB (HAa MIpuUMeEpe
KHCJIOpO/a, cephl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWMCTBA BaXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M UX  COCIUHECHHA  (OKCHIIOB,
KHCJIOPOJICOIEPKAIIMX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIJIOB U UX COEUHECHUMU.



Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucremMe XMMHYECKUX
anemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JIOUEK
aToMOB MeTayuioB. OOmue gusnueckue cBorcTBa MeTauioB. CIUlaBbl METAILIOB.
DNEKTPOXUMHUYECKHUH Pl HANIPSKEHUN METaJUIOB.

XUMHUYECKHE CBOMCTBA BaKHEHINMX METAJUIOB (HATPHWH, Kalui, KaJIbIUH,
MarHui, allFOMUHUN, [IUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCAUHEHUM.

O6mue cnocoObl moimyueHus: MetaysioB. [IpumMeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCHEepUMEHTAIBHBIE METOJbl HM3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
M3y4YeHUe KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3LoB HEMETAIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HaOIIOJICHHE W ONMUCAHHE JIEMOHCTPAIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOEHCTBHE TMAPOKCHAA ATIOMHUHHS C PacTBOpamu
KUCJIOT U 1IeJ0Y€el, KaueCTBEHHbIE PEaKIIUU Ha KATHOHBI METAJJIOB).

Pacuérnrie 3amaun.

Pacuérel maccel BemiecTBa MM 00BbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OObEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMHU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO
U3 BEUIECTB UMEET IPUMECH.

Xumus U )KU3Hb

Pons xumMun B 00€ClEUeHUH SKOJOTMYECKOM, IHEPreTUYECKON M MUIIEBOM
0€e30MacHOCTH, pPa3BUTUU MeAuUUHBL. [lOHATHE O Hay4HBIX METOJax MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacrtaBinenrss 00 OOMMX HAy4HBIX MPUHLUINAX POMBIILIEHHOTO
MTOJTYyYEHHS BaXKHEUIINX BEIIECTB.

YenoBek B MHpE BELIECTB W MATEPHUANIOB: BAXKHEHIINE CTPOUTEIIbHBIC
MaTepUalibl, KOHCTPYKLIMOHHBIE MaTepHalbl, KpACKH, CTEKJIO, KEepamuKa,
MaTepuaibl Ui DJIEKTPOHUKH, HAaHOMATEpHUalbl, OPraHUYECKUE U MHUHEPAIbHBIC
ya0OpeHus.

XuMHUS M 3J0pPOBbE YEIIOBEKA: ITPAaBHJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBujia 0€30MaCHOTO UCIOIb30BaHUS MPEnapaToB ObITOBOM XUMHUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed NpU  M3y4YeHHH OO0mmed u
HEOPraHM4ecKoM xuMuH B 11 Kitacce OoCylIeCTBISIETCS YepE3 MCIOJIb30BAHUE KAK
OoOLIMX €CTEeCTBEHHO-HAYyYHbIX [MOHSATUH, TaK W TOHITHH, SBISIOMIMXCA
CUCTEMHBIMH I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O IUKJIA.

OO01ue ecTecTBEHHO-HAyUYHbIE MOHATUSA: HAY4YHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHHTE3, KiIacCupUKalusi, MepUOJAUYHOCTb, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJEITUPOBAHNE, U3MEPEHHUE, SBICHUE.



®dusuka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUUECKUIN YPOBEHB, BEIIECTBO, TEJIIO,
00bEM, arperaTHOE COCTOSIHUE BEIEeCTBA, (PU3MUYECKHUE BEIUYMHBI U CIMHHUIBI UX
U3MEPEHUS, CKOPOCT.

buonorusi:  kmerka, opraHm3M, OJKOcHUcTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMHUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TTOJIE3HBIC HCKOTIAEMbIE, TOITLIIUBO,
peCypchl.

TexHoJIOTUs: XUMUYECKasT MPOMBIIUIEHHOCTh, METAJLTyPrusi, TPOU3BOJICTBO
CTPOUTENILHBIX MATEPHUAJIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHUIIIEBAs
MPOMBINUICHHOCTh,  (DapManeBTHUeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX IIpernapaToB, MHTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
3JIEKTPOHHAS TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHU A ITPOTPAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBauBaeT TpeOOBAHMS K pe3yjbTaTaM OCBOEHUS
oOyJarommMucss MPOrpaMM CpemHero oOmero oOpa3oBaHus —(JIMYHOCTHBIM,
METanpeAMETHBIM M IpeaMeTHbIM). HaydyHo-meToauueckold OCHOBOM  Juid
pa3paboTKU IJIAaHUPYEMBIX PE3YJbTATOB OCBOCHHUS IPOrpaMM CPEIHEro OOIIETro
oOpa30BaHMUsl SIBISETCS CUCTEMHO-AESTENIbHOCTHBII MOAXOI.

B cooTBeTCTBHMM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHHS NpeaMeTa «XHUMHs» HAa YPOBHE CpPEIHETrO
00111eT0 00pa30BaHUs BBIJICJICHBI CIEAYIONIUE COCTABIIAIONIUE:

OCO3HaHUE OOYYaIOLUIUMUCS POCCUMCKON TIpaKAaHCKOW HIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHUIO;

HaJM4Khe MOTUBALIMU K 00YUYEHUIO;

L[EJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPAIULUKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCSl PYKOBOACTBOBATHCA B CBOEH
NEATEIBbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAMH, NPHUCYLIUMHU LEIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJM4Ke MPAaBOCO3HAHUSA SKOJOTUYECKON KYJIbTYPhl U CHOCOOHOCTH CTaBUTh
L[EJIA U CTPOUTD KU3HEHHBIC JIaHbI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHs MNpeaMera «XUMUsS» JOCTUTAIOTCA B
€IMHCTBE Y4YeOHONH U BOCIHUTATEJIIbHOM JESATENIbHOCTM B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HUAeallaMd POCCUKCKOT0 TpakJaHCKOro OOIlecTBa, MPUHATBIMU B OOILECTBE
HOpMaMud U MpaBuWjaMH  TOBEAEHHUS,  CIOCOOCTBYIOIIMMM  IpoOIEeccam
CaMOIIO3HAHMUS, CaMOPa3BUTHSI W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XUMUsS»  OTpaxaroT
c(OPMUPOBAHHOCTh OMBITa I[TO3HABATEIIbBHOW W MPaKTUYECKOM AeSTENbHOCTU
oOyJaromuxcs Mo peav3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCJE B
4acTH:

1) rpa:KaaHCKOro BOCIIMTAHUSA:

OCO3HaHUs 00YYaIOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s3aHHOCTEH,
YBaXXCHMSI K 3aKOHY U IIPABOIIOPAIKY;

NpPEJICTaBICHUS] O COLMAIbHBIX HOPMax M TNpPaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJIUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH NPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUEOHBIX W TO3HABATENbHBIX 3aj1ad, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX MPU aHAIM3E PA3IUYHbBIX BUIOB YUeOHOMN AESITENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

[IEHHOCTHOTO OTHONIIEHUSI K MCTOPUYECKOMY U HAay4YHOMY HAaCIEIUIO
OTEUECTBCHHOW XUMUMU;

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTH TEOPUU M IMPAKTUYECKOIO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOTrO, YTO JOCTHXKEHHS] HAyKH €CThb pEe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
IOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHanu3e MHQPOpPMaLUU O MEPEJOBBIX JTOCTHKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS

HPAaBCTBEHHOI'O CO3HAHUS, ITUYECKOTO ITOBECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIECHUE M IOCTYIIKM CBOMX TOBapULIEH C
NO3ULMI HPABCTBEHHBIX W IIPAaBOBBIX HOPM M OCO3HAHME IOCIEACTBUN 3TUX
MOCTYTIKOB;

4) popMHUpPOBaHUSI KYJIbTYPHI 3/10POBbSI:

MOHMMAaHUsl I[IEHHOCTEH 3J0pOBOro M 0Oe30macHoro obpasza KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOILIEHHSI K COOCTBEHHOMY (DU3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBuil 0O€30MacHOro OOpallleHHss C BEIIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAaHUS UEHHOCTH MPaBWJI HHJIMBUIYAIbHOTO M  KOJJIEKTUBHOTO
0e301acHOro MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBBIO U )KU3HU JIOJEH;

OCO3HAaHMS MOCJEACTBUNA M HENPUSATUS BPEIHBIX MPUBBIUEK (yMOTpeOIeHUs
AJIKOT0J1s, HAPKOTHUKOB, KypEeHHUS);

5) TPpy10BOT0 BOCTIMTAHUS :

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Y4YEOHO-HCCIIEOBATEIbCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW U  JpYrux BUOAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa aKTHBHOE Y4YacTHE€ B PEIICHHWM NPAKTUYECKUX 3aaad
COITMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3yUCHUIO MPOodeccruil pa3aIuaHOro pojia, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUUN 1O XUMUH;

YBOXEHUS K TPYIy, JIOASAM TpyJa W pe3yjibTaramM TPYIOBOU JEITEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYAIBHOW TPACKTOPUU
oOpazoBaHus, Oyaymied npodeccuu W peanu3aldd COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUM, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrH4eCKOr0 BOCIIUTAHUS:

AKOJIOTHYECKU IIEIECO00pa3HOTO OTHOIICHUS K TPHUPOJAE, KaK HCTOYHUKY
CyIIECTBOBAHMS KU3HU HA 3EMIIE;

MOHUMAHMS TJIO0AJTBLHOTO XapakTepa SKOJOTHYECKUX MPOoOJIeM, BIUSHUS
SKOHOMHYECKHX MPOIECCOB HA COCTOSAHUE MPUPOJHOU U COLIUATTBHOM CPEIBL;

OCO3HAHUSA HEOOXOAUMOCTH MCIIOJIF30BAHUSA JIOCTYDKCHUM XUMHH JIJIA
pPELIEHNS BOIPOCOB PAllMOHAIIBHOTO MPUPOAOIIOIb30BAHHUS;

AKTUBHOTO HEIPHUATHS JCUCTBUM, TMPUHOCIIIMX BpEI  OKPYKaKOIIECH
IPUPOJIHOM cpele, YMEHHS IPOTHO3UPOBATh HEOJArompHATHBIC AKOJOTHUECKHE
MOCJIEICTBUS NPEANTPUHUMAECMBIX JEUCTBUM M TPEJOTBPAILATH UX;

HAJIMYUA PA3BUTOrO 3KOJOTHMYECKOTO MBIIUICHUS, YKOJIOTUUYECKON KYJIbTYPHI,
OIlbITa JIEATSIIbHOCTH AKOJIOTUYECKOM HAIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMU B ITO3HABATEJIbHOW, KOMMYHUKATUBHOMW WU COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH,

MOHUMAaHMS CHeMUUKA XUMHH KakK HayKd, OCO3HaHHUSI €€ poju B
(GbopMUPOBAHUU PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO
peACTaBiIeHUs] 00 OKpY’KarollleM MHUpPE KaK O €IUHCTBE MPUPOJBI M YEIIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH MpoOJieM COXpaHEHUs
MPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHMHH JUJII  COBPEMEHHOMU
UUBWIM3AIUU: B €€ TYMAaHUCTHYECKOW HAINPABICHHOCTH W BaXHOW pOJIUA B
CO3/IaHUU HOBOMW 0a3bl MaTepuaIbHOW KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOWYHMBOT'O PA3BUTHS YEIIOBEYECTBA — CHIPbEBOM, SJHEPreTUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHUU MEAMIIMHBI, 00CCIICYEHUU YCIOBUM
YCIEUIHOTO TpyJda W HKOJOTMYECKH KOM(POPTHOW IKU3HU KaXKIOrO WICHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHWs CYHIHOCTH METOJIOB
MMO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HWCIIOJh30BATh



MoJiydyaeMble 3HaHUA JJI aHAJIM3a U OOBSICHEHMSI SBJIICHUIN OKPY>KaIOIIEro MHUpa U
MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHUS JIeaTh 000CHOBAHHBIE 3aKIIIOUEHUS Ha
OCHOBE HAy4HbIX ()aKTOB ¥ MMEIOIUXCA JaHHBIX C LEJIbI0 IOJYYCHHUS
JTOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCHOJIb30BaTh XWMHUYECKHE 3HAHUS IS
pelieHus mpoOiieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K IO3HAHUIO U UCCIIE0BATENBCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMPEphIBHOMY  OOpa3OBaHUIO H
caM000pa3oBaHNIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHUN 1O XHUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyZa B Pa3iIHuYHBIX cdepax MpodhecCHoHAIbHON
JESITEIbHOCTH.

METANIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI yUeOHOTO MpeaMeTa «XUMUs» Ha
YPOBHE CpPEHEro 00IIEro 00pa3oBaHUs BKIIOUYAIOT:

3HaUYUMble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydYarOMIMXCA
MEXIUCHUTUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe TMOHSTHS, OTPAKAIOIINE
[EJTOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEHU(pUKY METOAOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHusi, BEIIECTBO, SHEPIUs, SIBICHUE,
IpoLECC, CUCTEMa, HAyYHBIA (PAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleI0BaHne, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U IpYyTHUE);

YHHUBEpCaabHble y4eOHBbIC NEWUCTBUs (MTO3HABATENbHBIE, KOMMYHHUKATHBHBIC,

pEryJsiTUBHBIE), o0ecreynBaone (dbopmupoBaHue (yHKIHMOHATBHOM
I'PaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUN 00YyYaroUInXCs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JNEUCTBUS B MO3HABATEIBHOW U COIMAIIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yJabTaThl OTPAXKAKT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

OsJanenue YHHUBEPCATbHBIMH Y4eOHbIMU MOo3HABATEeJIbHLIMH
JeHUCTBUSAMM:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSITeNIbHO  (OpPMYJIMPOBaTh M aKTyaJIM3UPOBaTh  IpoOlJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEATh LEJIH JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI JCSITEILHOCTH C MOCTABICHHBIMU 1EISIMU;

HCTOJIb30BaTh MPU OCBOSHUM 3HAHUU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISAITh XapAaKTEPHbIE MPU3HAKU TMOHATUN U YCTaHABIMBATH UX B3aWMOCBS3b,



HCIIOJIH30BaTh COOTBETCTBYIONINE TIOHSTHS JJIsl OOBSICHEHUS OTACIBHBIX (PAKTOB H
SIBJICHUIM;

BBIOMpATh OCHOBAaHUA M KPUTEPUHM I KiIacCU(PUKAIMK BEUIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHaBJIMBATh MPUYMHHO-CICJICTBEHHBIE CBSI3U MEXAYy H3ydyaeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKJIeHus (MHIYKTUBHbBIC, [IEyKTUBHBIE, IIO
AQHAJIOTHH), BBISIBISATh 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B pPacCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYIIMPOBATH BHIBOIBI M 3aKITFOUCHUS,

IPUMEHSTH B MPOIECCE MO3HAHUS, UCIIONIb3yeMbIe B XUMHUH CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MOJICIIbHBIC TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) D3JIEMEHTa, XUMHUYecKas (QopMmysa, YypaBHEHHE XHUMHUYECKOU
peakiuu — MpU pEHICHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3aj]1ad,
MIPUMEHSTh Ha3BaHHbIC MOJIEIbHBIC MIPEACTABICHUS JIJISl BBIABJICHUSI XapaKTEPHbIX
IIPU3HAKOB U3y4YaEMbIX BEIIECTB U XUMUUYECKUX PEAKIUN.

2) 6a30BbI€ HCCIET0BATEIbCKHE TeHCTBHSA:

BJIQJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB M XUMHYECKUX
pEeaKLHnii;

dbopMyIIMpOBATH IEIH U 33]1a4l UCCIIEIOBAHMS, UCIIOJIH30BATh TOCTaBJICHHbIE
U CaMOCTOSATENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JJisi (DOPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIaJICTh HABBIKAMHM CAMOCTOSITEJILHOTO IUJITAHUPOBAHHUS M  TPOBEACHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOIIOJATh 32 XOJAO0M
MpOIeCcca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €ro pe3ynbTaT, (HOpMYyIHpPOBaTh
0000I1IeHNS ¥ BBIBOJIbI OTHOCUTEJILHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHUSI,
COCTaBJIATh OOOCHOBAHHBINA OTYET O MPOEIaHHOM paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOMN
JESTEIbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJIOB PEIICHUS TMPAKTUYECKUX 3a]ay, IMPUMEHEHHUIO Pa3IuYHBIX
METOI0B TTO3HAHMSI.

3) pa6oTa ¢c uHpopMaIueii:

OPUEHTUPOBATHCA B PA3JIMUHBIX HCTOYHUKAX HHPoOpMaAMu (HAy4dHO-
MOMyJIIipHAsl JIUTepaTypa XWMHUYECKOTO COJIepKaHUs, CIPAaBOYHBIC TIOCOOUS,
pecypcbl lHTepHeTa), aHamM3upoBaTh WH(POPMAIIUIO PA3THYHBIX BUAOB U (HOPM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTH;



(dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSTh PA3IMYHBIE METOIBI MIPH TOUCKE U
orbope wHpOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
onpenenEHHOro THUIa;

npuoOpeTaTh OMbBIT HMCIOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHbBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMalIbHYIO  (GOpMY  MpEACTABICHUS
uHopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHbIM SI3bIK B KauecTBe CpeJCTBa mpu pabore ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHble ((pusuyeckue u
MaTEeMaTUYECKNUE) 3HaKU U CUMBOJIBI, (POpMYIibI, a00peBUATYpPbI, HOMEHKIIATYPY;

WCIIOJIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HaTJISITHOCTH.

OBjaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH J1€ICTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI B XOJE IUAIOTa W/WiH
JTUCKYCCHHW,  BBICKA3bIBaTh  WaeH, (OPMYIUPOBATh CBOM  IMPEIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKEHHON 3a/1a4u;

BBICTYNATh C TPE3eHTAIMel pe3yJbTaTOB IMO3HABATEIBHOW IEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIHHO I COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HUCCIEIOBAHUIO CBONCTB
U3y4aeMbIX BEIIECTB, pealn3alii y4eOHOro MpoeKkTa U (HOpMyIUpOBaTh BHIBOJIbBI
M0 pe3yibTaTaM MPOBEACHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHMS TTO3UIIMHA B
X0J1€ 00CYX/IeHUSI U OOMEHA MHEHUSMHU.

OBJajieHUe YHUBEPCATbHBIMHU PEryJsiITUBHBIMH JI€HCTBUSIMU:

CaMOCTOSITENIbHO IUJIAHUPOBaTh W OCYIIECTBIISITH CBOIO IO3HABATEIILHYIO
JEeATEIBHOCTh, ONpenesas €€ Iend W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH MpEAJaraéMblii  ajaropuT™M JIEWCTBHM MpH
BBITIOJIHEHUN YYEOHBIX UM HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIN C€MOCOO WX pelIeHUs C YYE€TOM TMOJIYy4YeHHsS HOBBIX 3HAHUH O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JIECSITCIIBHOCTH Ha OCHOBE CaMOaHaJn3a
¥ CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10-11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOEHUS Kypca «OpraHudeckass XUMUSD)
OTpaXaroT:

c(hOpPMUPOBAHHOCTh  NPEACTABICHUA O XHWMHYECKOW  COCTaBJISIFOILIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJM XHUMHUU B [O3HAHUU SBIICHUU



npupoasl, B (OPMUPOBAHWU MBINIUICHUS ©  KYJIbTYpbl JUYHOCTH, €€
(GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM TSI pEIISHUS TPAKTUYECKHUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTOJIATAIOIINE TOHITUS (XUMHUYECKUM AJIEMEHT, aToM, »JJEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHULIATEIBHOCTD, XUMUYECKas
CBA3b, CTPYKTypHasi (popmyna (pa3BEpHyTas W COKpalll€HHAs), MOJIb, MOJIIpHas
Macca, MOJISIpHBIA O00BEM, YTIEpOJHBIM CKeleT, (yHKIMOHAlIbHAs Tpymia,
paauKai, U30MepHsi, U30MEPhI, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YTIE€BOJOPO/IbI,
KHCIIOPOJ M a30TCOAEpPKALIUE COCAUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKUI SI3bIK XUMHH; MHUPOBO33PECHUYECKUE 3HAHMS,
JeXalye B OCHOBE IOHUMAHMUS TPUYMHHOCTA U CHUCTEMHOCTU XHUMHYECKUX
SBJICHUN, (PAKTOIOTUUECKHUE CBEJEHUS O CBOMCTBaX, COCTAaBE, IOJIYYECHHH U
0€30MacCHOM HCIIOJIb30BAHUM BAXKHEUIIIMX OPraHUYECKHX BEHIECTB B OBITY U
MPAKTUYECKOM AEATEIbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHM BBIABISATH XapaKTEPHbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, WCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
OTNMCAaHUU COCTaBa, CTPOCHUS U MIPEBPAIIEHUN OPTaHUYECKUX COSIUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyJl OpraHMYeCKMX BEIIECTB U YpPaBHEHUM XUMHUYECKUX PEaKIHil,
M3TOTaBJIMBATH MOJICJIA MOJIEKYJI OPraHUYECKUX BEIIECTB JJISl WILITIOCTPALIMU HX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIIUBATH MPUHAIICKHOCTh U3YUECHHBIX
OpPraHUYECKUX BEIIECTB IO HX COCTaBY U CTPOCHHIO K ONPEACIEHHOMY
KJIacCy/Tpynne COeIuHEHUN (YIJIeBOJOPOAbl, KUCIOPOA U a30TcoJepKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIUHEHMS), JaBaThb WM Ha3BaHUS IO
cucremaTrueckoir Homenkinatype (IUPAC), a takke NpUBOAWUTH TPUBUAIBHBIC
Ha3BaHMUS OTAEJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUJICH, alleTUJIEH,
STUJICHTIUKOJb, TIHIEpUH, (HeHod, (GopmanabaeTus, areTalbIerua, MypaBbHUHAsS
KHUCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, [eJUIH0103a, TJIUIIH);

c(hOpPMUPOBAHHOCTh YMEHHUS OMNpPEACNATh BHUJBl XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPHH CTPOCHUS
oprannueckux BemniectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHs MacChl BEILIECTB;

chOPMHPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
du3nUecKkne W XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEICH pa3IMIHBIX
KJIACCOB OPraHMYECKUX BeEIIeCTB (METaH, 3TaH, 3TUJICH, MPOMUJICH, alleTUJICH,
Oyranuen-1,3, metunoOyranuen-1,3, OEH30JI, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJb,
[JIMIEPUH, (PEHOJN, alleTalbJACeTH]l, MypaBbUHAasi U YKCYCHasl KUCIOTBI, TJIFOKO3a,
KpaxmaJl, [eJUII0J103a, AaMUHOYKCYCHAsl KUCJI0TA), ULTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YPAaBHCHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIUH C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Colpbid  (He(Tb, MNPUPOIAHBIA Ta3, Yrojb), CHOCOOBI HX NEpepadOTKU U
MPaKTUYECKOE MPUMEHEHUE MTPOTYKTOB NIEPEpadbOTKH;

c(hOPMHUPOBAHHOCTh YMEHHM MPOBOJUTH BBIUUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJYKTa
peakiMu IO W3BECTHBIM Macce, O0BEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIIECTB MUJTU TIPOIYKTOB PEAKITHH);

c(hOpPMHUPOBAHHOCTh YMEHUW BIIAJIETh CHUCTEMON 3HAHUH 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMHUU MIPU U3YyUEHUU BEIECTB U
XUMHUYCCKUX SBJICHUHN (HaOJIIOACHUE, H3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHHUE),
WCIIOJIh30BaTh CHUCTEMHBIE XHMHYCCKUE 3HAHWUS JJI TIPUHATHS PEIICHWA B
KOHKPETHBIX JKW3HCHHBIX CHUTYyallWsIX, CBS3aHHBIX C BEHIECTBAMH U HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIa MOJIb30BAHUSA XUMUYECKOM
OCYJI0OM W JTabOpaTOpHBIM O0OPYOBaHWEM, a TakXKe MpaBuja OOpalleHus ¢
BEIIECTBAMHA B COOTBETCTBHHM C MWHCTPYKIMSIMH TIO BBITOJTHCHHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUJIAHUPOBATh M BBIMOJHATE XUMUYECKUN
AKCTIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB MPU HArPEBaHUU, TIOTyUYCHUE
STWJIIEHA W W3Y4YEHHE €ro CBOWCTB, KA4E€CTBEHHBIC PEAKIUU OPTaHUYECKUX
BELIECTB, JEHaTypalusi OEJKOB MpU HArpeBaHHWM, I[BETHHIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TIpaBWJIaMM TEXHUKH O€30MaCHOCTU MpU OOpalieHuu ¢
BEIIECTBAMU U J1aOOpPAaTOPHBIM OOOPYJOBAaHUEM, TIPEICTABIATH PE3YyIbTaThI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peaknuii 1 popMyJIMPOBAThH BBIBOJIBI HA OCHOBE ATHUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUYECKYIO
uH(opMaIMio, TMOIy4yaeMyl0 U3 pa3HbIX HWCTOYHHMKOB (CpEICTBa MAacCOBOM
uHpopmaruu, UHTEpHET U IpyTux);



chOPMHUPOBAHHOCT, ~ yMEHUN  COOJIOJATh  TpaBWiIa  OKOJOTUYECKH
LEJIECOO0PA3HOr0 MOBEACHHUS B OBITY W TPYAOBOW JEATEIBHOCTH B LEJAX
COXpaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOUIEH HPUPOAHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JECHCTBUS HA YKUBBIE OPraHU3MBbI OMPEACIEHHBIX OPraHUYECKUX
BEILlECTB, MOHMMasi cMbica mokazarens I[1JIK, moscHATh Ha mpumepax CIOCOOBI
YMEHBIIICHUSI U TPEIOTBPAICHUS] WX BPEAHOTO BO3JCHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUTsE OOYJaroNMXcsi ¢ OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBS: YMEHHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHHS BEIICCTB H
XUMUYECKUX SIBJICHUI;

JUISL  CIIETBIX M CIIAa0OBHSIIMX OOYYalOIIMXCS: YMEHHE UCI0Ib30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpainsa nis 3anucu XMMUYECKUX

dbopmyi.
12 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHHUs Kypca «OOmas v HeopraHuyeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUNA: O XUMHUYECKON  COCTaBIsIOIIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA, pOJM XUMHUHU B I[IO3HAHUMU SIBJIICHUU
npuponabl, B (OPMUPOBAHUM MBIIIJIEHUS U  KYJbTYPhl  JIMYHOCTH, €&
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM JJIsI PEIICHUS TPAKTUUYECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME MOHATHS (XMUMHUYECKHN 3JIEMEHT, aToM, M30ToIm, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJIEKYyJia, MOJb, MOJSIPHBIH OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas!, MOHHAs, METAJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peléTka,
TANBl XUMHUYECKHX  pPEAKIUW, PaCTBOP, DJIEKTPOJIMTBL,  HEIJECKTPOJIUTHI,
3JIEKTPOJINTUYECKAs AUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XHMHYECKOE paBHOBECHE); TECOPUM W 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOW Juccoumanuu, nepuoandeckuii 3axkon JI. M. Menpaeneesa,
3aKOH COXPaHEHMSI MAaCChl BEIIECTB, 3aKOH COXPAHEHHUs] U IPEBPAILICHUS SHEPTUU
MpU XUMHUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU SI3BIK XUMUU,
MHUPOBO33PEHUYECKNE 3HAHMS, JIEXKAIIME B OCHOBE INOHMMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (haKTOJOTMYECKHE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON IEATETLHOCTH YETIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHI BBIABISATh XapAKTEPHBIC MPHU3HAKH TOHSATHH,
YCTaHABJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMCAaHUH HEOPTraHUYECKHUX BEIIECTB U UX NPEBPAIICHUN;

c(hOpPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XWMUYECKYI0 CHUMBOJHUKY IS
coctaBieHus: (OpMyJN BEIIECTB W yPaBHEHUH XUMHUYECKHX  PEaKIuil,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHasibHbIe Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEHIECTB (YrapHblid ra3, YIJEKUCIbIM ra3, aMMHakK, TaméHas
W3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS COJIA, IUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEEISITh BAICHTHOCTh U CTEMCHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBA3M (KOBAJIEHTHAs, MOHHAs, METaJUIMYECKasi, BOJAOPO/IHAsA) B COCIMHEHHSIX, THUII
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOTO BelIecTBa (aTOMHAas, MOJEKYJspHas,
MOHHAs, METAJUTMYECKas), XapaKTep Cpelbl B BOJHBIX PaCTBOPaX HEOPTaHUYECKHUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTH YMEHHU yCTaHaBJINBATh MIPUHAJJICKHOCTh
HEOPraHWYECKUX BEILIECTB IO HX COCTaBy K OIpeAeEHHOMY Kiaccy/rpymnie
COCIMHEHU (TMPOCThIC BEIIECTBA — METAJUIbl U HEMETAJUIbI, OKCHJIbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEepHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI TIEPUOIMUECKOTO 3akoHa /I.
N. MeHaeneeBa 1 1EMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIONIYIO0, O0BSCHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITNU;

c(hOPMHUPOBAHHOCTh yYMEHUN XapaKTEpHU30BaTh AJIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 73yeMeHTOoB 1-4 mnepuonoB Ilepuonnyeckoid CUCTEMBI
xumuueckux sneMenToB [[. M. MenngeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
DIEKTPOHHBIE opouTanmy, «OHEPreTUYECKue YPOBHWY, OOBACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX HJIEMEHTOB M UX COETUHEHHIA
110 repuoaam u rpynnaM llepuoanueckon cucremel XuMudeckux aneMeHToB [l. W.
Menneneena;

c(OpMUPOBAHHOCTh ~YMEHHUM  XapakKTepus3oBaTh (OMHCHIBaTh)  OOLIUE
XUMUYECKUE CBOMCTBAa HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXKAY HEOPraHMYE€CKUMHU
BEILIECTBAMU C TTIOMOIIIBIO YPAaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

c(OPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKHE PEaKUUU IO
pa3IMYHBIM MpPHU3HAKaM (YUCIY U COCTaBY pPEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTETICHEW OKHUCIICHHS JJEMEHTOB, 0OpaTHMOCTHU
peaKIuu, y4acTHIO KaTaau3aTopa);

c(hOPMHUPOBAHHOCTh YMEHHM COCTaBISATh YPAaBHEHHS PEAKIUN PpPa3IMYHBIX
THUTIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHUS PEAKIIMi MOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, TPU KOTOPBIX 3TU PEAKIUU UYT A0 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHBbIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABAThH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

c(hOPMUPOBAHHOCTh YMEHUH  pPACKPBIBATH CYUIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIHI MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajiaHca
ITUX PEAKLNN;

c(hOpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XHMHUECKOMN
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (nmpunuumn Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeKalMe B OCHOBE IPOMBIIIJIEHHOTO MOJyYEHUsI CEPHOM KUCIOThI, aMMHaKa, a
TaK)Ke€ CPOPMUPOBAHHOCTb NPEICTABICHUNA 00 OOIIMX HAYYHBIX NPUHLHUIAX WU
AKOJIOTUYECKUX MPOOIEMaX XMMUYECKOTO IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUKCICHHUS C HCIIOJIB30BAHUEM
HOHATHS «MaccoBas JOJs BEIIECTBa B PACTBOPE», OObEMHBIX OTHOIIEHUN Ta30B
OpU XUMHUYECKHX PEAKIMAX, MACChl BEILIECTBA WM 00bEMa ra3oB IO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILIECTB, TEILUIOBOro 3¢ (deKkra peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChI
BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHI COOIIOAATH MPAaBUJIa MOIb30BAHUSI XUMHUECKON
MoCyIoM W J1aboOpaTOPHBIM O0OpPYJOBAaHUEM, a TaKKe MpaBuia OOpalleHUs C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMHU IO BBINOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW TUJIAHUPOBATh M BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (pa3yioKeHHE MEPOKCHAa BOJOpOJa B MPUCYTCTBUHU KaTalu3aTopa,
OMpENEeNeHNe Cpelbl PAacTBOPOB BELIECTB C IMOMOIIbI  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIIuH,
peakiMu MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKlud Ha Cylbdar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metamiey U «HeMeramib»y) B COOTBETCTBHHM C TIPAaBUJIAMH TEXHUKH
0e30macHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYI0BAHUEM,
NOPEACTaBIATh PE3yJNbTaThl XWMHUYECKOIO OJKCIIEpUMEHTa B (OpMe 3amucu
YpaBHEHUN COOTBETCTBYIONIMX PEaKIUil U (HOPMYTUPOBATH BBHIBOJIBI Ha OCHOBE
ATUX PE3yJIbTaTOB;

c(hOPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaLIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaIu, HTEpHET U 1pyrux);



chOPMUPOBAHHOCTh ~ yMEHHM  coOJIOAaTh  MpaBWJIa  3KOJOTHYECKH
L[EJIECOO0PA3HOr0 MOBENECHHUS B OBITY W TPYAOBOW JAESATENBHOCTH B LEIAX
COXpaHEHHS CBOETO 3/I0pOBBS M OKPYXKAIOIIeH NPUPOAHON cpenbl, 0CO3HABATh
OTAaCHOCTh BO3JCUCTBUS Ha )KUBBIE OPTaHU3MBI ONPEIeIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarenss IIJIK, moscHsaTh Ha mpuMepax crocoObl YMEHBIICHHS |
MPEIOTBPALICHHUS UX BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKa;

g 00y4aronuxcsi ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATh 3HaHHA OO0 OCHOBHBIX JIOCTYMHBIX METOAAX IO3HAHUSA BEUIECTB U
XUMHYECKUX SIBJICHUI;

I CembIX U CcHabOBUAALIMX OOY4YaIOUIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins ans 3amucu XuMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosimyecTBo yacoB DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3/1eJioB U TeM MPOrPaMMbl Koutposibhbie TIpakTHYECKHE (undpossie)
n/n Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Pa3nen 1. TeopeTuyeckne 0CHOBBI OPraHNYecKOil XMMUM
[Ipenmer opranndeckoit xumuu. Teopust
11 CTPOEHHMS OpraHn4YecKuX coeuHeHui A. M. 12
bytneposa
Htoro no pazneny 12
Pazgen 2. Yriesogopoasl
2.1 [IpenenbHbIE YII€BOJOPOIbI — ATKAHBI 12 1
29 HenpenenbHble yraeBoJOPOIbI: AIKEHBI, aITKAAHEHBI, 14 1
' AIIKUHBI
2.3 ApomaTH4ecKue yrieBo0PO bl 12
54 [TpupoHBIE HCTOYHUKH YTIIEBOIOPOIOB U UX 12
' nepepaboTKa
Hroro o pazneny 50
Paspnen 3. IloBTopenue
3.1. [loBropenue kypca opranndeckoit xumun 10 kiacc 6
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB 110 IPOIT'PAMME 68 2




11 KIIACC

KoumnuectBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3ie/ioB H TeM MPOTrPaMMbI Koutponbubie  [IpaKTHuecKHe (undpossie)
/i Bcero paGoThI paGoTe: o0pa3oBaTe/IbHbIE
pecypcsbl
Pa3znen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHUH
1.1 IToBTOpEHHE 4
Htoro mo pazneny 4
Paznen 2. Kuciopojacoaep:xaniue oprannyeckune coenHeHus!
2.1 Cruptel. @enon 9 1 1
59 Anpnerunsl. Kap6oHnoBsie KucnoThl. CIOXKHBIE 21 5 1
3¢upsl
2.3 YrireBos 10 1 1
Hroro mo pasneny 40
Pa3nen 3. A3oTcoaep:kaiiue oprannyeckue coeTnHEeHns
3.1 AMuHBI. AMUHOKHCIIOTHI. benku 13 1 1
Hroro no paszneny 13
Pazgen 4. BoicokoMoJieKyIsipHbIe COeUHEHHU S
4.1 [Inactmaccel. Kayuyku. Bonokna 8 1 1
Nroro no pazgeny 8
Pazgea S. IloBTropenue
5.1. | TloBTopeHue u 0600IICHIE 3HAHUM IO KYPCY 6
OpPraHUYECKON XUMUHU
Hroro no pazgeny 6
OBHIEE KOJIMYECTBO YACOB 11O ITIPOI'PAMME 68 6 5




12 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHnoBaHMe pa3/iesioB U TeM NPOTrPaMMbl Koutpoabubie [IpaKkTHueckue (undposbie)
/ Bceero oOpa3zoBaTe/ibHbIe
/n paGoTsI paGoThI
pecypcsl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMHUH
Ctpoenue atoMoB. [lepuonnueckuit 3akoH 1
11 [leproauueckas cuctemMa XUMUYECKUX 6
anemenToB J[. 1. MeHieneeBa
1.2 Ctpoenue BeniecTBa. MHOrooOpasue BEIecTB 8
1.3 XUMHYECKUE peakuu 12 1 1
Hroro no pazneny 26
Pa3nen 2. Heopranuueckasi XuMust
2.1 Mertaubl 12
2.2 Hewmeranms 17 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKUX 4
' BEIIECTB
Hroro no pazneny 33
Paznen 3. Xumus u :KU3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazaeny 4
Paznea 4. IlpakTuxym
4.1. | TlpakTukym 5 3
Hroro no pazneny 5
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 2 8




MNOYPOYHOE INIJIAHUPOBAHUE10

KJIACC
KosnnuyectBo yacos JIEeKTPOHHbIE
Hara uudposbie
Ne ni/nt Tema ypoka Kontpoabubie [IpakTnueckue
Bcero U3y4yeHHs1 00pa3oBaTeibHbIE
padoThbI padoThbI
pecypcsl
Pa3znen 1. TeopeTnueckue 0CHOBbI Oprannyeckoi xumuu (6 4)
1.2 [Ipeamer opraan4ecKo XUMHH, €€ 5
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
3.4 Teopus cTpoeHus: OpraHNYECKUX COEIUHEHUNA. M. 5
bytneposa, ee ocHOBHBIE MOJI0KeHHsA KoHTpO/IbHAR 1
padora» «BxonHas»
[IpencraBienue o knaccuPUKaM OPraHUYECKUX BELIECTB.
5.6 Homenknarypa (cucrematnyeckasi) U TpUBHAJIbHBIE 5
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
Pa3nen 2. YrieBoaopoasl (50 u)
7.9 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIPSIT 3
10 MeraH 1 3TaH — IPOCTEUIINE IPEACTABUTENN AIKAHOB 1
11 IIpakTnuyeckas padora Ne 1 «KavyectBeHHOe 1
OIIpezeNIeHUEy IIIepoa, BOJOPOIa U XJIopa B OPraHUIeCKUX 1
BELIECTBAX»
KourpoJubHas padora 1
12 1
13-15 AJIKEeHBI: COCTaB M CTPOEHUE, CBOMCTBA 3
OTUieH U NPONWIEH — NpocTeine
16-17 P P 2
IIPEICTAaBUTENN aJIKEHOB
18 IIpakTunyeckas padora Ne 2. «Ilonyuyenuestusiena 1 1

U U3yYEHHUE Er0 CBOMCTB)




Ankanuensl. byraauen-1,3 u merunOyraauen-1,3.

19-20 [TonyueHne CHHTETUYECKOTO KaydyKa 2
PE3HHBI
21-22 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. 2
[Moy4eHre CHHTETUYECKOTrO KaydyKa U
PE3UHBI
23-24 AJIKHHBI: COCTaB H 0COOEHHOCTH 2
CTPOCHHS,TOMOJIOTHUECKHUN Psifl. ALICTHIICH —
MPOCTEUIIHIA TIPEJICTABUTEIh AJIKHHOB
25-26 AJIKHHBI: COCTaB H 0COOEHHOCTH 2
CTPOCHHS,TOMOJIOTHUECKHUN Psifl. AIICTHICH —
MPOCTEUIIHIA TIPEJICTABUTEIh AJIKHHOB
Brruunciienus mo ypaBHEHHIO XUMHYSCKOWPEAKIIMA
27-28 2
Brruncnenus mo ypaBHEHHIO XUMHUYECKOH peakIuu
29-30 2
31 Beruncienus mo ypaBHEHHIO XUMHYECKOH peakiuu )
KonTtpoabHnas paGora
32 1
33-34 ApeHsr: 6eH30:1 U TOIyoJ. TOKCHIHOCTHh apeHOB 2
35-36 ApeHbl: 6eH301 U TOIyoJI. TOKCUYHOCTh apeHOB 2
37-38 ApeHsr: 6eH30:1 U TOIyoJ. TOKCHIHOCTh apeHOB 2
39-40 ['eHeTnveckas CBs3b yrIIEBOJOPOJIOB, 5
NPUHAUICKAIINX K PA3TMIHBIM KJIaccaM
4142 ['eHeTnveckas CBs3b yrIIEBOJOPOJIOB, 5
MPUHAIIIEKAIINX K PA3INIHBIM KlaccaM
43-44 ['eHeTHuecKas CBSI3b YIII€BOJOPOIOB, 5
MPUHAIIIEKAIINX K Pa3INIHBIM KlaccaM
45 KonTtposabnas padora 1




46-47

[IpupoaHbIe HCTOUHUKU YTIIEBOJOPOJIOB:

NPUPOJHBIN ra3 U MOMyTHbIE HePTSIHbIE Ta3bl,HePTh U 2
MIPOAYKTHI €€ MepepadoTKu
48-49 [TpupoHbIC NCTOYHHUKH YTIICBOAOPOIOB:
MPUPOJIHBIN ra3 ¥ NOMyTHIE HE(PTAHBIE Ta3bl,HEPTH U 2
MIPOAYKTHI €€ NepepadoTKu
50-51 [TpuponHbIE HCTOYHUKY YTIEBOIOPOIOB: IIPUPOTHBIHI
ra3 ¥ MOIMyTHBIC HEPTSHbIC ra3bl,HePTh U NPOTYKTHI €€ 2
nepepadoTKu
52-53 [TpuponHbIE HCTOYHUKY YTIEBOIOPOIOB: TPUPOTHBIIH
ra3 u MOIMyTHBIC HEPTSHbIC ra3bl, HePTh U MPOIYKTHI €€ 2
nepepadoTKu
54-55 [TpuponHbIE HCTOYHUKY YTIEBOIOPOIOB: IIPUPOTHBIH 3
ra3 ¥ MOMyTHBIC HEPTSHbIC ra3bl,HePTh U MPOTYKTHI €€
nepepaboTKu
56 KountpoJabsHnas padora mno pazaery 1
«YTIeBOIOPOIBI»
Pasnea 3. IloBropenue (124)
57.60 [ToBTopenue [IpenensHbIe YTIIEBOIOPOIBI — aTKAHBI 4
61-64 IToBropenue HenpenenbHble yriieBOIOPOIB: 4
AITKEHBI, AJTKAIMCHBI, AJIKHHBI
[ToBTOpeHue ApoMaTHYECKUE YTIEBOAOPOIbI
65-68 P P Y P 4
OBLIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 68




11 KJIACC

KosaunuyectBo yacos JIEeKTPOHHbBIE
JlaTa uudgposbie
Ne n/n Tema ypoxka Kontpoabnbie [[IpakTHyeckue
Bcero u3y4yeHus: |00pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI OPraHu4Yecko xummu (4 4)
1.1 [TloBTOpeHHue | 4
1.2 WHCcTpyKTax 1Mo TeXHUKe 0€30MacHOCTH. 9
[ToBTOpEeHUE «YTIE€BOAOPOIBI»
[ToBTOpeHue «YrineBonopoab
3-4 2
Paznen 1. Kuciopoacoaep:kamue opranudeckue coequHenns (40 4)
5.8 [TpenenbHBIE OAHOATOMHBIE CIIUPTHI: METAHOIHU 3TAHOJL. 3
Bopopoanas cBsi3b
9-11 MHOroaTroMHbI€ CIUPTHI: STUJICHTJIMKOJb U TIUIEPUH 3
12-13 @DeHoJI: CTPOEHUE MOJIEKYJIbl, PU3NUECKHE NXUMUUECKUE 5
CBOMCTBA, IPUMEHEHHE
14 IIpakTuyeckas padora «IlomydeHue u cBoiicTBa 1
KapOOHOBBIX KHCIIOT 1
15 Kontpoabnas padora «Cnuptsl. DeHOIBI 1 1
Anpaeruapl: GopManbAeTU ] U alleTalbAeTH . ATIETOH
16-17 2
18-20 OIHOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBICKUCIIOTHI: 3
MypaBbUHAs U YKCYCHas
21 IIpakTyeckas padora «CpolicTBa pacTBOpa 1 1
YKCYCHOM KHUCIJIOTBI»
KonTtpoabHas padora «CrupTsl, anbaeruibl,kKapOOHOBBIE 1
22 kucnoTb»» 1
93 CreaprHOBas U OJIEMHOBAs! KUCIIOTBI, KAK 1
MPEJICTABUTENN BBICIINX KAPOOHOBBIX KUCIOT




Mp11a KaK COJIM BBICIITHAX Kap6OHOBBIX KHCJIOT,HX MOIOIIICC

24-25 .
JeicTBue
96-28 CrnoxHnble 3(hUpbl KaKk TPOU3BOJHBIE KAPOOHOBBIX
KHUCHOT. ['uaponns cinoxHeIx 3¢upoB
99-30 JKupsl: ruponus, npuMeHeHne,0M0I0rn4eckas pob KUPOB
31 IIpakTnyeckas padora «CuHTE3 YKCYHOITUIOBOTO 3(HUPay
31 KonTpoabHnasi padora «Cnoxxabiedrpupsr. Kupbny
33-36 | Vruesonsl: cocTas, knaccudukamys. Baxneiinme
IpeJCTaBUTEIN: TIII0K03a,(PpyKTO3a, caxaposa
37.39 Kpaxmai u 1enrono3a Kak IpupoAHbIEIONINMEPHI
40 IIpakTnyeckas padora «PeleHne 3KCIEPUMEHTAIBHBIX
3a/1a4 Ha [I0JIyYE€HUE U paclIO3HAHHE OPraHU4YEeCKUX
BELIECTB»
41 | KourtpoawrHas paGoTa 1o paszeny
«¥Yrepoap»
42-45| AMWHBL: METHJIAMUH W aHUJIHH
46-50 |  AMMHOKHCIIOTHI KaK aM(OTEpHbIE OPraHHUeCKHe
COEIMHEHUS, UX Onosiornyeckoe 3HaueHue. [lentuapl
51.53 benku kak mpupoHbIE BHICOKOMOJIEKYJIISIPHbBIE
COEIMHEHUS
54 KonTpoJsbHas pabora «A30Tcoaepxaiiiue
OpPraHMYECKHUE COETUHEHUS
Pazgen. 3. BoicokomoliekyJisipable coequHenus (84)
55.56 OcHOBHbIE OHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
57-58 | OcHOBHBIE METOIBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX coeauHenui. [lmactmaccel.
59

OCHOBHBIE MCTObI CHHTC3a BBICOKOMOJICKYJISIPHBIX
coequHeHni. Kayuyku,BoJIOKHA.




60 IIpakTnyeckas padora «Pacrno3HaHue miacTmacc u
BOJIOKOH)
61 KonTpoabHasi padora «BbicOkOMOJIEKYISIpHBIE 1
COCJTMHEHUS
Paznea 4. IloBTopenue (64)
62-64 | TIopropenne. Kucnoposcoaepkaiiye opraHuuecKie 3
COEJIMHEHUS
65-66 | IloBTOpeHUE A30TCOAEPIKALTUE OPTAHUICCKUE COCAMHCHHUS
67-68 | IloBTOopeHue BricokOMOIEKYIIpHBIE COSTUHEHUS
OBUHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




12 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Tema ypoka Kontpoabnbie [IpakTudeckue flara tupposhie
Bcero HU3y4YeHUS o0pa3oBaTte/ibHbIE
n/n padoThI padoThI
pecypcsl
Pasnen 1. Teopernueckue ocHOBbI Xumun (344)
1.2 XUMHUUECKUH 31eMeHT. ATOM. DJIeKTPOHHASIKOH(PUTypaLys 5
aTOMOB
[lepnonnueckuii 3akoH u [lepuoanueckascucrema
3-4 xuMuueckux 3neMeHToB /1. . Menneneesa, ux cBsssb ¢ 5
) COBPEMEHHOM Teopuel CTPOEHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUECKUX
3JIEMEHTOB M UX COCIMHEHUH MMOTPYIIIaM U EPUOIAM.
5.6 3HaueHHUE MEPUOINYECKOr0 3aKOHA U CUCTEMBI 9
) XxuMnueckux 3eMeHToB [[.1. Menneneesa B pa3BuTHUN
HayKH
CrpoeHnue BemecTBa. XMMHUECKasl CBA3b, €€
7-8 | BUIBI, MEXaHU3MBI 00pa30BaHMS KOBAIEHTHONCBSI3H. 2
Bonoponnas cBs3b
BaneHnTHOCTB. DneKTpooTpuIIaTENbHOCTh. CTENEeHb
9-10| oxucnenus. BemecTBa MOJIEKYJIAPHOTO U 2
HEMOJIEKYJISIPHOTO CTPOEHUS
[TonsiTve o qucnepcHbIX cucteMax. McTuHHBIEN
11-12| xosmoumHbIE pacTBOPBI. MaccoBast 101 BEIIECTBA B 2
pacTtBope
13-14| Knaccudukaius 1 HOMEHKIIATypa HEOPTaHUIECKUX 2

coenHeHUN. ['eHeTnyeckas CBsi3b HEOPraHUYECKUX
BEUICCTB, PA3JINYHBIXKIIACCOB




Knaccudukanmst XaMrUuecKuX peakiuii B HEOPraHUIECKON 1
OpraHMYECKON XMMUU.3aKOH COXPAHEHUS MacChl BEIIECTB;
15-17| 3axkoHCOXpaHEHUs U MPEBPAIICHUS SHEPTUH IIPH
XUMHUYECKHUX PEaKLUIX

CkopocTtb peakiuu. OOpaTuMble peakuy.

18-19
XUMHUYECKOE paBHOBECHE
IIpakTyeckas padora Ne 1. «BiusHuepaznuuHbIx
20 (akTOpOB Ha CKOPOCTh XUMHUUYECKOMN peaKium»
OnexTponuTHueckas qucconuanus. [lonstue o
019y | BONOPOJHOM rOKasaTElNe (pH) pactBopa.

Peakmuu nonnoro oomena. ['maponms
OpPraHUYECKUX U HEOPraHUYECKUX BEIICCTB

OxucnuTenbHO-BOCCTaHOBUTENbHBIE peakuuu. [lonsTue
23-25| 00 snexTposn3e paciuiaBoB U PaCTBOPOB COJIEH

KouTtpoabHas pa6ora o pasueny
«TCOpCTI/ILIeCKI/Ie OCHOBBI XUMHUN))

26

Pasnen 2. Heoprannueckas xumus (33 4)

Mertamibl, ux nonoxenue B [leproanyueckoit cucreme
xumuueckux 3yemenToB J[. . Meneneena u

27-28
OCOOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue puznueckre CBOWCTBA METAJLIOB.
29-30 CrutaBbl METAJUIOB. DIIEKTPOXUMUYECKUN PSTHANIPSKEHUN

MeTauioB aroMoB. O0mme Gpuznueckre CBOMCTBA METAIJIOB

XUMHYEeCKHE CBOWCTBA BaKHEHIIINX METAJUIOB (HAaTPUH,
KaJIWi, KaJIbIIUA, MaTHUHN,ATFOMUHAN) U UX COCTMHCHUI

31-32




XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UXCOCTUHEHUN

33-34
35.36 XHUMHUYECKUE CBOMCTBA LIMHKA, JKEJI€3a U UXCOEANHEHUIN
IpakTnyeckas padora Ne 2. "Penienue
37 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «MeTtamib"
Hewmerannsl, ux nonoxenue B [lepuoanueckoii cucreme
38-39 xumuueckuxaneMeHToB . . MeneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB
du3nyecKue CBOWCTBAa HEMETAIIOB. AJUIOTPOIHS
40-41) wuemeramioB (Ha mpUMeEpe KUCI0poaa, cepsl, hochopa
U YIJIepo/ia)
49-43 XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPBI U MXCOSTMHEHHIA
44-45 XUMHYECKUE CBOMCTBA a30Ta, Gocodpa 1 UXCOSAUHEHHH
XUMHUYECKUE CBOICTBA YIiiepoaa, KpEMHUS HUX
48-49| coenunHeHui
50-51 | [Ipumenenue BaKHEHIINX HEMETAIIOB M HXCOEMHEHUIH
O00011eHNe U cUCTEMATHU3AIUA 3HAHUH [TIOTEME
52-33| «Hemeralibl». BEIUHCICHHS 110 YPaBHEHUSAM
XUMUYECKHUX PEAKIUHN 1
TEPMOXUMHYECKHE PACUETHI
IIpakTnyeckas padora Ne 3. «Pemenue
54 AKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe ' Hemeransi"»
35 | KouTpoabHas pa6oTa no temam «MeTalib» 1
«Hemeramibny
56-57 | Heopranmueckue n OpraHMYECKNUE KUCIOTHI.

HeopraHI/IquKHe " OPpraHNYCCKUC OCHOBAHUA




AM(poTepHbIE HEOPraHNYECKHUE U OPTaHUYECKHE
coeiHeHus. [ 'eHeTnuecKasCBsI3b HEOPraHUYECKUX U

58-59 2
OpPraHUYECKUX BEIIECTB
Pa3nen 3. Xumus u Ku3Hb(4 4)
Poinb xumun B 00ecrie4eHnN 3KOIOTUYECKOH,
60 SHEPTEeTUYECKON U MUIIEBON 0€301aCHOCTH,Pa3BUTHH 1
MEUITTHBI
[IpencraBienust 006 00IKX HAYYHBIX IPUHIMIIAX
61 MIPOMBIIIJICHHOT'O TTOTY4YeHUSIBaXKHEUIIINX BEIIECTB
62 YenoBek B MHUpE BEIIECTB U MaTepUaIOB
63 XUMHS 1 3J0POBBE YEIIOBEKA 1
Pa3nen 4. [IpakTukym (54)
64-66 | IlpakTukym 3
67-68 | IlpakTukym 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METO/JNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

METOINYECKHUE MATEPUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



