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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma mo XMMHUU Ha YPOBHE CpeAaHEero oOmiero oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit ®enepanun»,
TpeOoBaHUI K pe3ylbTaTaM OcBOeHUs (enepanbHOM 00pa30BaTeIbHON MPOrPaMMBbI CPEIHEro OOIIEero
obpazoBanust (POII COO), mpencraBieHHblx B DenepasbHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom KoHmenmuum mnpenomaBanus ydeOHOro mpeaMera «XUMHUS» B
oOpa3zoBaTenbHBIX OpraHu3anuix Poccuiickoir ®enepaiiuy, peaqu3yOIUX OCHOBHBIE 00pa3oBaTeIbHbIC
MIpOrpaMMbl, 1 OCHOBHBIX MOJIOKEeHHI «CTpaTeruu pa3BuTusi BocnuTanus B Poccuiickoit denepaunu Ha
nepuon 10 2025 roga» (Pacnopsikenue [IpaBurenscra PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY HOJXOJIOB K pa3paboTKe MporpamMMmbl MO XUMHH, K ONpPEIEICHUI0 OO0Iel CTpaTeruu
00y4eHHs, BOCIIMTAHUA U Pa3BUTHUS 00YJAIOIUXCs CpeACcTBaMHU ydeOHoro mpeamera «Xumus» mis 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWJM KOHIeNTyaidbHbie mojoxenuss OIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIeJNiei, COAep)KaHMs, pe3yabTaToB OOy4deHHs W TpeOOBaHUU K YPOBHIO
MOJATOTOBKU BBIITYCKHHUKOB.

XuMudeckoe oOpa3oBaHHE, MOJIy4aeMO€ BBITYCKHHUKAMHU 00Ie00pa3oBaTeIbHON OpraHu3aluy,
SBJIIETCS. HEOTHEMJIEMOM 4acThi0 WX 00pazoBaHHOCTU. OHO CIYXKUT 3aBEPLIAIOIINM ATAIOM pealn3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUYEBBIX LEHHOCTEH, MPUCYIIMX IIEIIOCTHOH CHCTEME
XUMHUYECKOr0 00pa3oBaHus. DTHU ILIEHHOCTH KAacaroTCS MO3HAHUS 3aKOHOB MPHUPOAbI, (OPMUPOBAHUA
MHUPOBO33PEHHUSI M OOLIEH KYIbTYyphl YeJIOBEKa, a TAKKe DKOJOTHUYECKH OOOCHOBAHHOTO OTHOIIECHHS K
CBOEMY 3J0pPOBbI0 M TPHUPOAHOIN cpene. Peanmusyercs xumudeckoe oOpa3oBaHHME OOydaroOIUXCs Ha
YpOBHE CpeIHEero oouiero odpa3oBaHUsl CpEICTBaMU yuyeOHOro mnpeamera «XUMHUsS», COAEpKaHHE U
MIOCTPOCHHUE KOTOPOTO OIpe/AeieHbl B MPOTrpaMMe MO XUMHUU C Y4ETOM crelu(UKH HAyKd XUMHH, €€
3HAYEHUS B IMO3HAHUU MPUPOJBI U B MaTEPHAJIbHOM KU3HU OOLIECTBA, a TAKXKE C YUETOM OOLIUX LENeH U
MPUHIIMIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpeAHEro oOliiero oOpa3oBaHHs B
Poccuiickoit ®enepanuu.

XUMHS Kak S3JEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HIpaeT o0co0yl0 polib B COBPEMEHHOM
UBWIN3ALMN, B CO3JaHWM HOBOH 0a3pl MarepHaibHON KyabTypbl. OHa BHOCHT CBOM BKJIaJg B
(dbopMUpOBaHHE PALMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3/IaHUE IIEIOCTHOTO MPEACTaBIECHUS 00
OKpY’KaIOIlleM MHUpPE KaK O €IMHCTBE IPUPOJIbI U YEIOBEKa, KOTOpoe (POpMHUpPYETCs B XUMUU HAa OCHOBE
IIOHMMAaHHs BEIECTBEHHOIO COCTaBa OKPYXKAKOUIET0 MHUPA, OCO3HAHMS B3aMMOCBS3H MEXIY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU PUMEHEHUS.

TecHO B3aMMOAEWUCTBYS C IPYIrMMH €CTECTBEHHBIMM HayKaMH, XUMHS CTajga HEOTbEMIIEMOU
4acTbl0 MHPOBOM KYJIBTYPBI, HEOOXOJUMBIM YCIIOBHEM YCIEHIHOIO TpyJa M JKU3HM KaKJOro 4JeHa
obmectBa. CoBpeMeHHasi XUMHsI Kak HayKa co3uaTeNbHas, Kak Hayka BBICOKMX T€XHOJIOTHI HampaBjieHa
Ha pelieHue rao0aibHbIX MPOOJIEM YCTOMUMBOIO pa3BUTHSI YEJIOBEYECTBA — ChIPbEBOM, SHEPreTUUECKOH,
MUILEBOM, HKOJIOTHUECKONW O€30MaCHOCTH U OXPaHbI 37J0POBBS.

B cootBeTcTBMU C OOIMMMU LENSIMHA W MPUHIIMIIAME CPEAHETO OOIIETro 00pa3oBaHus CoJIepKaHUE
npeamera «Xumusi» (10-11 kaaccel, 6a30Bblii ypOBEHb H3yUEHHsI) OPUEHTUPOBAHO PEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYaronIuxcsi, HEOOXOAUMYIO UM ISl BEIPAOOTKH MHUPOBO33PEHUYECKUX
OPHEHTUPOB, YCHEIIHOTO BKJIIOYEHHS] B JKU3Hb COLIMYMA, MPOAOJDKEHHMS 0Opa3oBaHMs B Pa3IMUYHBIX
0011acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapnstomuMu npeaMeTa «XUMHUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHUs» U
«O0m1ast 1 HeopraHMU4eckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUs KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOif HAyKH: CUCTeMa 3HAHUH M0 HEOPraHMYECKOW XUMHHU (C BKJIFOUYCHHEM 3HAHUHM U3 00ILIeH XUMUM)
U OpraHu4eckol xuMuH. QPOpMHpPOBAaHME JAHHOW CHUCTEMBl 3HAaHUM TPH HU3Y4YEHHM IpeameTa
obecreyrBaeT BO3MOXHOCTh PAaCCMOTPEHHsI BCETO MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB M TEOPUH XMMUH.

CrpykTypa copepkaHusi KypcoB — «Opranudeckas Xumus» U «O011as 1 HeOpraHMUecKasi XUMHUS»
chopMupoBaHa B IporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOAXOJa K M3Y4YEHHIO Y4eOHOro
MaTtepuaia M O0OyCIIOBJIEHA HCTOPUYECKH OOOCHOBaHHBIM pPAa3BUTHEM 3HAHUH Ha ONpeAeiEHHBIX
TEOPEeTUYECKNX ypoBHSX. Tak, B Kypce OpraHMYecKOoil XMMHUU BEIeCTBAa pacCMaTPUBAIOTCS HAa YPOBHE



KJIACCUUYECKOW TEOPUH CTPOEHHUS OPraHMYECKUX COCIUHEHUM, a TaKK€ Ha YPOBHE CTEPEOXUMHUUYECKHUX U
ANIEKTPOHHBIX TPEJCTABICHUN O CTpoeHHH BemiecTB. CBeleHHs 00 M3ydaeMbIX B Kypce BeIIeCTBax
JAIOTCS B Pa3BUTUHU — OT YIVIEBOJOPOJIOB JIO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEIMHEHUH. B Kypce
OpPraHMYEeCKOM XHMHHU TOJy4aloT pa3BUTHE CGHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs NEPBOHAYAIBHBIC TPEJCTABICHUS O XUMUYECKOW CBSI3M, KIACCH(PUKAIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTHU CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLUU.

[Tox HOBBIM YTJIOM 3pEHUS B TIPEeaMETE «XHUMHUs» 0a30BOTO YPOBHS PaCCMATPHUBACTCS M3yUSHHBIN
Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs TEOPETUUYECKHUI MaTrepral U (PaKTOJIOTUYECKUE CBEICHUS O
BEILIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIasi 1 HeopraHU4ecKas XUMUS»
oOyyaroluMcsi TPEJOCTaBISETCS BO3MOXKHOCTH OCO3HaTh 3HAUYEHHE MEPUOIMYECKOro 3aKOHa C
OOIIETEOPETUYCCKUX M METOJOJIOTHUECKUX TO3HUIHHA, TIIyO)Ke TOHATh HCTOPUYECKOEC W3MECHEHUE
(YHKIHHA 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIOIICH U MPOTHO3UPYIOIIECH.

Enunas cucremMa 3HaHMM O Ba)XKHEHMINMX BELIECTBaX, HUX COCTaBE, CTPOCHUHU, CBOMCTBAX W
MIPUMEHEHUH, A TAKXKE O XUMHUYECKHUX pPEAKUMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nomnosnHserca B Kypcax 10 u 11 kiaccoB ayieMeHTaMu cofepkKaHUsl, UMEIOLUMU KYJIbTYpPOJOTUUECKUN U
MPUKIAHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aHMMOCBS3M XHMHH C JAPYTUMHU
HayKaMH, pAacCKpbIBalOT €€ poJib B TII03HABATEIbHOM U MPAKTUYECKON IEATEIBbHOCTH YeJIOBEKa,
CHOCOOCTBYIOT BOCIUTAHUIO YBaKEHHUS K IPOIECCY TBOPYECTBA B OOJACTH TEOPUU MU MPAKTHUECKUX
MPUIIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMUHOCTHO 3HAYMMBIX
npoOiieMax, CBA3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIMBATHh MHQOPMAIMIO U NPUMEHATH €€ Ui
TIOTNIOJIHEHUSI 3HAHUM, PEIICHUSI UHTEIUICKTYAJIbHBIX U SKCIIEPUMEHTAJIBHBIX MCCIIEI0OBATEILCKHX 3a1a4. B
L[EJIOM COJepKaHue Y4eOHOro mnpeamera «XHUMHs» JaHHOTO YPOBHS H3YYEHHsS OPUEHTHPOBAHO Ha
dbopMUpOBaHHE y OO0YYAIONIMXCS MHUPOBO33PEHUYCCKOW OCHOBBI JUIS MOHUMAHHS (PHIOCOPCKUX HICH,
TaKMX KaK: MaTepuajibHOE €JUHCTBO HEOPraHMYEeCKOro M OPraHM4ecKoro MHpa, OOYCIOBIEHHOCTb
CBOMCTB BEILIECTB MX COCTABOM U CTPOCHHEM, MTO3HABAEMOCTh MPUPOJIHBIX SIBJICHUH MyTEM SKCIIEPUMEHTA
U peuIeHHs] MPOTUBOPEUUN MEXIy HOBBIMHU (DaKTaMH U TECOPETHUYECKHMH IPEANOCHIIKAMHU, OCO3HAHUE
PO XMMHUU B PEUICHUH JKOJIOTHMYECKHX IMPOOJIeM, a Takke MpoOieM cOSpexeHHUs SHEePreTUICCKUX
PECYpPCOB, ChIPbsl, CO3/IaHUSI HOBBIX TEXHOJIOTUH U MaTEpPHUAJIOB.

B mnnane pemeHus 3ajad BOCHHUTAHUS, Pa3BUTHS U COLMATU3AIMU OOYYArONIUXCS MPUHSITHIC
MporpaMMoil MO XHMMHHM TOAXOAbl K ONPEIEICHUI0 COJAEpkKaHUs M TOCTPOCHHS MpeaMmeTa
MpeAyCMaTpuBaOT (OPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JCUCTBUM, MMEIOIINX 0a30BOE 3HAYEHUE
JUIS pa3IMyYHBbIX BUIOB JESITENBHOCTH: PEIIeHUs MpobiieM, MOMCcKa, aHalu3a U o0paboTKu HHGOpMaIuHy,
HEOOXOIUMBIX [UJIi TPUOOPETEHUs ONbITa TMPAKTUYECKONM U HCCIAEAOBATEIbCKON JCSTEIBHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B O3HAHUU XUMUH.

B npakTuke npenomaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO 0OOIero oopa3oBaHus, TaK W Ha
YPOBHE cpenHero olmiero oOpa3oBaHUs, MPH OMPEICIICHUH COAECPKATENbHON XapaKTePUCTUKH IeNen
W3y4eHUs TpeIMeTa HanpaBJICHHEM TMEpPBOCTENEHHON 3HAYMMOCTH TPAJUIIMOHHO TPU3HAETCS
(dbopMHpOBaHNE OCHOB XUMHUYECKOW HAayKU KaK O0JIACTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTHUECKOM
NESTeTFHOCTH YE€JIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KyIbTYphl. C METOIUYECKON TOUYKHU
3pEHUSI TAKOM MOJIXO0/ K OIPEIETICHUIO LIeJIel U3yUeHUs ITPEAMETA SIBISETCS BIIOJIHE ONPABIaHHbIM.

CoriacHO TaHHOW TOYKE 3pPEHUS TJIaBHBIMH LEISIMU H3YYEeHUs TIpeaMeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

. dhopMHUpOBaHHE CHUCTEMBl XHMHYECKHX 3HAHUH KaK BaKHEHUIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAyYHON KapTUHBI MUPA, B OCHOBE KOTOPOM JIe)KAT KIIFOUEBBIC MOHATHS, ()yH/ITaMEHTAJIbHBIC
3aKOHBl M TEOPUM XHWMHUH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHME M IMOHUMAHUE CYIIHOCTHU JOCTYIHBIX
000011eHIIT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHMUS,

. (dbopMUpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAayYHBIX METOJaX IMO3HAHHS BEIIECTB U
XUMHUYECKUX PEaKIMii, HEOOXOUMBIX AJisi IPUOOPETeHHsS] YMEHUI OPHUEHTUPOBATHCS B MHUPE BEIIECTB U
XUMHUYECKUX SIBICHUN, UMEIOIUX MECTO B TIPUPOJIC, B MPAKTHUECKON U IMTOBCETHEBHON KU3HH,



o pa3BUTHE YMEHHI U CIIOCOOOB JCATEIHLHOCTH, CBS3aHHBIX C HAOIIOICHUEM U 00BICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHHEM MPABHII 0€3011aCHOTO 0OpaIeHUs C BEIIECTBAMMU.

Hapsny ¢ stum, conepxkarenbHas XapaKTepHCTUKA LENed M 3a7ad HM3y4deHHs IpeaMeTa B
mporpaMMe Mo XMMHMHU YTOYHEHa M CKOPPEKTUPOBAaHA B COOTBETCTBMM C HOBBIMH IPHUOPUTETAMHU B
cucteMe cpeaHero obOmero ooOpazoBanus. CeroiHs B NPENOJABAHUM XUMHUU B OOJBIICH CTENEeHU
OTHAETCsl MPEANOYTEHUE NPAKTHUYECKON KOMIIOHEHTE COepaHHs OOy4YeHHs, OpPUEHTHPOBAHHON Ha
MOJITOTOBKY BBIIYCKHUKA 00IIe00pa3oBaTeIbHON OpraHW3alyy, BIAJCIOUIET0 He HAOOpOM 3HAHUM, a
(GYHKIIMOHATIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMU W YMEHMSIMH aKTUBHOTO MOJYYEHHs] 3HAHUU U
MPUMEHECHHS UX B PEATHHOM KH3HU JIUIS PEIICHUS MPAKTUYSCKUX 3a/1ad.

B cBs3u ¢ 3TUM npu u3ydeHuu mnpeamera «XUMHS» TOMHUHHUPYIOIIEEe 3HAUY€HHE MPUOOPETaroT
TaKue [eJH U 331a4H, KaK:

ajanTtanus OOydYaloIIUXCs K YCIOBUSM JAMHAMHYHO pa3BUBArouierocss mupa, (HopMHUpOBaHUE
MHTEJUIEKTYaJbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa30BaHMIO,  COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY NMPUHSATUIO TPAMOTHBIX PEHICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEIIIECTBAMH U MX IPUMEHEHUEM;

dbopMupoBaHre y OOYyYaroIIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUN), UMEIOIINX
YHHUBEPCAJIbHOE 3HAUCHHE ISl PA3JIMYHBIX BHJOB JACATEIBHOCTU: PEHICHUS MPOoOIieM, MTOUCKA, aHAIH3a U
00paboTku MHpOpPMAIUH, HEOOXOAUMBIX Ui MPHUOOPETEHUsl OMbITa JIEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B TMO3HAHWU XUMHH, & TAKXKE JUIS OLEHKU C TIO3HMIUH SKOJIOTUYECKOH 0e30MmacHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HWHTEIJICKTYalbHBIX M TBOPYECKHX CHOCOOHOCTEM
00y4aroImuXxcs: CIIOCOOHOCTH CaMOCTOSITETIFHO MPHOOPETaTh HOBBIC 3HAHUS 110 XUMHUHU B COOTBETCTBHH C
KU3HEHHBIMU TOTPEOHOCTSIMH, UCIOIH30BaTh COBPEMEHHbIE NH(OPMAIIMOHHBIE TEXHOJIOTHH IJIs MOUCKA
U aHaJHM3a y4eOHOH M HAyYHO-TIONYJISIPHONW HH(POPMALIUK XUMHUYECKOTO COJICPIKAHMS;

dbopMupoBaHHEe M pa3BUTHE y OOYYAIOIIUXCS AaCCOLMATUBHOTO U JIOTUYECKOT'O MBIIICHUS,
HaOJII0AATENBHOCTH, COOPAHHOCTH, aKKYypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIWMBI, B YACTHOCTH, TPU
TUTAHUPOBAHUH U MTPOBEIECHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJarommxcsi yOSKAEHHOCTH B TYMAHHCTHYECKOW HAINPaBICHHOCTH XHMHH, €€
BXHOW pOJIM B PELICHUU TIOOATBHBIX MPOOJIEM paAIMOHATBLHOTO MPUPOIONOIH30BAHUS, MOMOTHEHHS
SHEPTeTUYECKUX PECYpPCOB M COXPaHEHHs IPHPOJHOTO pPABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’KHOro OTHOLICHMS K MPUPOJE U CBOEMY 3/10pOBBIO, a TAK)KE MPUOOPETEHUS OIbITAa MCIIOJIb30BAHUS
MOJIYYCHHBIX 3HAHWWA IS MIPHHSATHS TPAMOTHBIX PEIICHUN B CHTYAIUSX, CBSA3aHHBIX C XUMHYCCKHUMH
SIBIICHUSIMU.

B yueOHOM mmaHe cpegHero ooiiero o0pa3oBaHus IpeaMeT «XUMHs» 0a30BOTO YPOBHS BXOJIUT B
cocTaB MpeaMeTHOM 0bmacTu «EcTecTBeHHO-HAYyYHbIE TIPEIMETHI».

OO61iee yMcao 4yacoB, OTBEAEHHBIX JUISl U3yYEHUS] XMMHU, Ha 0a30BOM ypOBHE CPEAHEr0 OOIIEero
oOpa3zoBanusi, coctaBnsieT 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1
4ac B HEJICIIIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHUYeCKO XUMHUU

[Ipeamer opraHn4eckoil XMMUU: €€ BO3SHUKHOBEHHE, Pa3BUTUE U 3HAUCHHUE B MOJIYYEHUU HOBBIX
BELIECTB U MaTepuayioB. Teopusi cTpoeHusl opraHudeckux coenuHeHuit A. M. bytnepoBa, €€ 0CHOBHbIE
noniokeHus. CTpyKkTypHble (OpMyINbl OpraHMYecKux BemiecTB. ['omonorus, uzomepusa. XuUMHUECKas
CBA3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o kinaccudukaly OpraHMYECKUX BemlecTB. HoMeHKiaTypa OpraHH4ecKHX
COEMHEHUI (CUCTEMAaTHyeCKas) M TpPUBUAIbHBIE HA3BaHUS BAXHEHIIMX NPEICTABUTENEH KIaccoB
OpraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YyUEHUS BEIIECTB U UX IMPEBPALLEHUI: O3HAKOMIICHHE C
oOpa3naMi OpraHMYECKUX BEIIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYECKUX BEIECTB, HAOIIOJEHUE U ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILEHUIO
OpPraHMYECKUX BEIIECTB IIPU HAarpeBaHuU (T1aBJIeHHe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUH psia. MeTaH U 3TaH — NpOCTEHIINE NPeICTaBUTENN
aJIKaHOB: (pM3MUYecKre M XMUMHYECKHE CBOWCTBA (PEaKklUWW 3aMEUICHHsS M TOPEHHUs), HaXOXKIACHUE B
MPUPOJIE, OJYUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJOIHMYECKHM psja. OTUIEH W MpONWIeH — HpocTeiline
MPEJICTABUTEIM  alIKeHOB: (pU3MYeckre ¢ XUMHUYECKHME CBOMCTBa (peaklUud TUAPUPOBAHUSA,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3allin), IOJIy4€HNE U IPUMEHEHUE.

Anxanuensl: Oyraauen-1,3 u MmetunOyraaueH-1,3: crpoeHue, BaKHEHIINE XUMHUECKUE CBOMCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTHYECKHN psii. ALETUIICH — MPOCTEUIIUi
MIPE/ICTaBUTENb AJIKHMHOB: COCTaB, CTpOeHHe, (QU3NYECKMe W XUMHUYECKHE CBOMCTBa (peakuuu
THIPUPOBAHUS, TaJIOTEHUPOBAHMUS, THAPATAIINH, TOPSHHSI ), TOTy4YeHUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHHe, (PU3MUECKHE U XUMHYECKHE CBOWCTBA (peakiuu
raJIOTEeHUPOBAHUS U HUTPOBAHUS ), MOTYYCHHUE U IPUMEHEHHE. 10ayo01: cocmas, cmpoenue, usuieckue u
Xumuyeckue ceotcmea (peakyuu 2an02eHUposanusi U HUMPOBAHUs), NOJLYYeHUue U HNpUMeHeHue.
TokcuyHOCTh apeHOB. ['eHeTHYecKasi CBSI3b MEXK]Y YIJIEBOJOPOAAMU, MPUHAICKAIUMHA K Pa3IUYHBIM
KJIacCaM.

[TpupoaHbie UCTOYHUKHU YTIEeBOAOPOAOB. [IpupoaHblii a3 u nonytHeie HeQTsIHBIE ra3bl. HedTh 1
e€ mnpoucxoxaeHue. CnocoObl mnepepabOTKM He(TU: TEperoHka, KpPEeKUHI  (TepMHUYECKUH,
KaTaJuTHUecKuil), muponus. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHUE B MPOMBIIIIEHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOJYKTHI €0 nepepadoTKH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHMS] BEHIECTB M WX MPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3uamu IacTMace, KaydykoB M pe3uHbl, kojutekiuu «Hed1b» n «Yroaby», MoaenupoBaHue MOJIEKYI
YTJIEBOIOPO/IOB M TaJIOr€HONPOM3BOIHBIX, NMPOBEJCHUE MPAKTUYECKONW PabOThI: MOJyYEHHE ATHUJIICHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA HCXOIHOIO
BEIECTBA WJIM MPOJYKTA PEAKIMU MO M3BECTHBIM Macce, 00bEMY, KOIWYECTBY OJHOTO M3 MCXOMHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINHN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHOM U 3TaHOJ: CTpOeHHE, (pU3NUecKue U XUMHYECKHe
CBOMCTBA (peaklMd C AaKTUBHBIMH MeETalUIaMH, TaJOreHOBOAOPOJAaMHU, TOPEHHE), MPUMEHECHHE.
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BonoponHnele CBA3M MEXIy MOJIEKYJIAMHM CIUPTOB. JIeHCTBHE METaHOJIA M 3TAaHOJIA Ha OPraHU3M
YeloBeKa.

MHOroaToMHbIE COUPTHL. DTWICHTJIUKOIb W TIUIEPUH: CTPOEHHUE, (PU3MUYECKHe M XUMHYECKUE
CBOMCTBa (B3aUMOJICHCTBUE CO IEJIOYHBIMU METAJUIAMU, KaueCTBEHHAs PEakius Ha MHOTOATOMHbIE
cnupthl). JlelicTBre Ha opraHu3Mm yesoBeka. [ [puMeHeHne raunepruHa u 3TUIICHTIIMKOJIS.

@DeHo: CTPOCHHE MOJIEKYNbI, (PU3WYECKUE M XUMHYECKHE CBONCTBA. TOKCHYHOCTH (eHoma.
[Tpumenenue peHona.

Anpaeruipl U KemoHvl. OopMalbIETUl, aleTalbIerul: CTpoeHUe, (PU3NUEeCKHe U XUMUYECKUE
CBOMCTBA (pEaKIMKU OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIMH ), [IOJyUEHUE U IIPUMEHEHUE.

OOHOOCHOBHBIE TIpelebHbIe KAapOOHOBBIE KHUCIOTH. MypaBbUHAass M YKCYCHash KHUCIIOTBI:
cTpoeHue, (pusnueckue W XMMHUYECKHE CBOWCTBa (CBOMCTBA, OOLIME JUIS KJAcca KHUCIOT, PEaKIHs
sTepuduKanym), nojaydeHue u npuMenenue. CTteapuHoOBas M OJEMHOBAs KUCIOTHI KakK MpPEICTaBUTEIH
BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

CrnosxxHble 2QUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['maponus cinoxubix 3¢upos. JKupsl.
I'mpponus xupos. [Ipumenenune xupos. buosornueckas posib )KUPOB.

YrneBoabl: cocTaB, Kiaccudukanus yriaeBoaoB (MOHO-, AM- W Mojucaxapuibl). ['mokoza —
MIPOCTEHIINM MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUSI MOJEKYJbl, (PU3HMUECKUE U XUMUYECKUE CBOWMCTBA
(B3ammopeticteue ¢ ruapokcugom meau(ll), okucieHne aMMuadHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAaHOBJICHHE, OpO’KEHHUE TIIOKO3bI), HAXOXKICHUE B NPHUPOJE, NPUMEHEHHE, OMOIOTUYECKas POIb.
®orocunres. PpykTo3a Kak U30Mep TITIOKO3HI.

Kpaxman u nemnrono3a kak npupoiHble noaumepbl. CTpoeHHE Kpaxmaiga M LEJUTHOJIO3bI.
duznyeckue U XMMHUYECKHE CBOMCTBA KpaxMmaia (TUIPOJIN3, KAYeCTBEHHAs PEaKIUs C HOJIOM).

DKcrepuMeHTaTbHBIE METOBI N3YUEHHSI BEIIECTB U UX MPEBPAIICHUI: IPOBEICHUE, HA0II0JCHHIE
U OMHCaHWE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIC PEAKIIMH OJHOATOMHBIX
cnupToB (OKHCIIeHHne 3TaHona okcuaom meau(ll)), MHOroaTOMHBIX CIMPTOB (B3aUMOACHCTBUE TIIMIIEPUHA
¢ ruapokcuaom menu(ll)), ampaernmoB (OKHCIEHHE aMMHAYHBIM pPacTBOPOM oOkcuaa cepedpa(l) u
ruapokcuaom menu(ll), B3aummopneiicTBue Kpaxmajia ¢ HOJOM), NPOBEACHHE IPAKTHUUECKOH paboThI:
CBOICTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3amaun.

Bbruucnenust mo ypaBHEHUI0 XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM TMPOJYKTa PEAKIUU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJIHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNS.

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHudeckue coenuHeHus. Pusznyeckue U XUMHUYECKUE
CBOMCTBAa aMUHOKHUCIIOT (Ha mpUMepe IIUIUHA). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTuibl.

benkn xak npupoaHble BHICOKOMOJIEKYJISIPHBIE coenHeHus. [IlepBuuHas, BTOpUUHas U TPETUYHAs
CTpYKTypa OenkoB. XUMHUUYECKHE CBOWCTBA OEJIKOB: THAPOJIN3, IEHATYpAllHs], KAUeCTBEHHBIC PEaKIUU Ha
OenKu.

OKCrepUMEHTAJIbHbIE METO/Ibl U3yUYEHHS BEILIECTB U MX IPEBpAIICHU: HAOMI0IeHUE U ONKMCAHNE
JIEMOHCTPALIMOHHBIX OIBITOB: IeHATypalusl OEJIKOB IPU HArpeBaHUH, IBETHBIE PEAKIH OEIIKOB.

BbicokomouiekyasipHbIe COeJUHEHUS

OcHOBHBIE TOHATHS XHMHUH BBICOKOMOJIEKYJISIDHBIX ~COECJUHEHHMI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpPU3AlUU, CPeHsAs MoJekyispHas Macca. OCHOBHBIE METOJbI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEUHEHUN — MOJIMMEPU3ALINS U TOJUKOHICHC AL

OKCHEepUMEHTAIbHBIE METO/Abl HM3YyUEHHUs BEIIECTB U HUX MPEBpAllleHU: O3HAKOMIIEHUE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, JIACTMACC, KAYUIYKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeaIMETHBIX CBA3€M NpU HM3Yy4EHMHM opraHudeckod xumuum B 10 Kiacce
OCYILIECTBIISIETCSl Yepe3 HCIOJb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK U TMOHSITHMH,
ABJIIOIINXCS] CHCTEMHBIMHU JUIsI OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'0 IIMKJIA.
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OOmme ecTecTBEHHO-HAYYHbIC TMOHSTHS: SBJICHUE, HAYYHBIA (DaKT, TUIOTE3a, 3aKOH, TEOpHs,
aHanM3, CHHTE3, KJIacCUPUKAIM, TMEPUOANIHOCTh, HAOIIOACHUE, W3MEpPEHHE, JKCIICPHUMEHT,
MO/ICIIUPOBAHUE.

Odwusuka: Mmarepus, SHEprHs, Macca, aroM, 3JIEKTPOH, MOJIEKYyJa, SHEPreTHYECKH YpPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperarHoe COCTOSHHE BEIIECTBA, (PU3MUECKUE BEIWYMHBI U EAMHUIBI HX
M3MEpPEHUSI.

Buonorus: knerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHuzMe, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIIKH, YTIIIEBOIBI, )KUPBI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoNOTHsI: THINEBBIE TPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUS, MOIOIIME CPENICTBA,
JICKapCTBEHHbIE M KOCMETHMYECKHE IIpenapaThl, MaTepuanbl M3 HMCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XUMUYECKUH dJIeMeHT. ATOM. S1po aroma, W30TOMBI. DJIEKTPOHHAST 0007I04YKa. DHEPreTHICCKIE
YPOBHH, TOAYPOBHH. ATOMHBIE oOpOuTanu, S-, P-, O- saemeHTbl. OCOOCHHOCTH paclpeaeIeHus
AJIEKTPOHOB 10 OpOUTalIsIM B aroMax »3JEMEHTOB IMEPBBIX YETBIPEX MEPHOJOB. JIEKTPOHHAS
KOH(UTYypalus aTOMOB.

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema xumuuyeckux snemeHToB [I. M. Menneneesa.
CBs3b nepuoanueckoro 3akoHa u Ilepuonnueckoit cuctemsl xummuueckux snemeHToB /. 1. MenpaeneeBa
C COBPEMEHHOW TEOpHUeHd CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX M CIOXKHBIX BELIECTB MO TPyNaM U MepuojiaM. 3HAueHUE
IIEPUOMYECKOr0 3aKOHA B PA3BUTHHU HAYKHU.

CrtpoeHue BemecTBa. XUMHUYECKasi CBS3b. BUAbl XUMUYECKOW CBSI3U (KOBaJIGHTHAs HEMOJIApHAs U
MOJIApHAsi, HMOHHAs, MeTajuinueckas). MexaHu3mbl 00pa3oBaHUs KOBAJEHTHOW XHMHUYECKOH CBS3H
(0OMeHHBI M JOHOPHO-AKIENTOPHBIN). BogoponHas cBs3b. BaneHTHOCTb. DNEKTPOOTPHULIATENEHOCTb.
Crenenb okucieHus. MIoHbI: KAaTHOHBI U @HUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIDHOTO CTPOEHHA. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX pEMIETOK. 3aBUCHUMOCTh CBOMCTBa BEIIECTB OT THIIA
KPUCTAIUTMYECKON PEIIETKH.

IlonsiTHE O HOHCIEpPCHBIX cUCTeMax. VICTMHHBIE W KOJUIOMJHBIE pacTBOPBL. MaccoBas nois
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHudeckux coenvHeHuid. HoMmeHkiaTypa HeOpraHM4eCcKHX BEIECTB.
I'enernyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IIMYHBIM KJIacCaM.

Xumuueckass peakius. Krnaccuukanmuss XUMHUECKHX peakIUuil B HEOPraHMYecKo |
OpPraHMYECKON XMMHMH. 3aKOH COXPAaHEHUs MAcChl BELIECTB, 3aKOH COXPAHEHHUS U NPEBPAILECHUS YHEPTUH
MIPU XUMUYECKHUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3nuyHbIX (akTopoB. OOpaTHUMbIE pEaKIUH.
Xumuyeckoe paBHoBecre. DaKkTOpbl, BIUAIONIME HA COCTOSIHUE XUMHUYECKOTO paBHOBecus. [Ipuuumn Jle
[Tarensbe.

OnekrponauTnueckas auccoruanus. CuiabHble U cnalble 37eKTpoiuThl. Cpea BOJHBIX PacTBOPOB
BEILECTB: KUCIasi, HEUTpalbHas, EJI0YHasl.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

DKcrepUMEeHTaIbHbIE METOABl U3YyYEHHs BEIIECTB M MX IpPEBpAILEHHUI: JTeMOHCTparus Taliuil
«Ilepuoanyeckass cucrema xumuueckux osnemeHToB JI. M. MengeneeBay, u3ydeHHE MoOJEIIEH
KPUCTANIMYECKUX PEIIETOK, HAOMIOJEHHEe U OMHMCAaHUE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB
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(pa3noxeHue MepoKcuaa BOAOPOAA B NPHUCYTCTBHM KaTajau3aTtopa, OIpPEAENICHHE CpeIbl pacTBOPOB
BEUIECTB C IIOMONIbIO YHUBEPCAIBHOTO WHIUKATOpPA, pEakUWd HOHHOTO OOMEeHa), NpPOBEICHHE
MPAaKTUYECKOH paboThl «BiusiHre pa3nuuHbIX (GaKTOPOB Ha CKOPOCTh XUMHUYECKOH PEaKIm».

Pacuérnsbie 3agaun.

Pacuérbl mo ypaBHEHUSM XUMHUYECKHX PEAKLUH, B TOM YHUCIE TEPMOXUMUYECKHUE DPACUETHI,
pacy€Thl C UCIOJIB30BAHNUEM MTOHATUS «MACCOBasi 0JI BEIIECTBAY.

Heopranuueckasi xumus

Hewmeramnsl. [lonoxxenne Hemeramnos B [lepuoanueckoil cucreMe XuMudeckux snemeHToB Jl. U.
MenneneeBa U 0COOGHHOCTH CTpOEHHUS aToMoB. (DHU3MYECKHE CBOWCTBA HEMETAIOB. AJLIOTPOIUS
HEeMeTaJUIOB (Ha IIpuUMepe Kucaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKUE CBOMCTBA BaXKHEUIIUX HEMETAIIOB (TaJOreHOB, Cephl, a30Ta, (hocdopa, yriaepoaa u
KPEMHUS1) U UX COSAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUMN.

Meramibl. [lonoxenne meramwioB B Ilepuoanueckoil cucrteme xumudeckux snemeHToB J[. WM.
MenpeneeBa. OcoOEHHOCTH CTPOCHHSI AIIEKTPOHHBIX 000JI0UeK aTOMOB MeTauioB. O0mue pusudeckue
cBOMcTBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMUYECKUM sl HAPSHKEHU METAILIOB.

XUMHYECKUE CBOMCTBA BXKHEHIIMX METAJUIOB (HATPUM, KA, KalbI[Ui, MarHuii, aJlOMUHHMH,
LIUHK, XPOM, KEJIe30, MEJIb) U KX COCTUHEHHH.

OO6mme cocoObI moTyYeHusI MeTaJUIoB. [I[puMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHS BELIECTB M MX IPEBPALICHUN: HU3yYEHUE KOJUIICKIIUU
«MeTamibl ¥ CIUIaBbl», 00pa3llOB HEMETALIOB, PEIIEHHE SKCIEPUMEHTANBHBIX 3a1ad, HaOIoAeHuEe U
OMHCaHUE JEMOHCTPAIIMOHHBIX W JTAOOPATOPHBIX OIBITOB (B3aMMOJCHCTBHE TUIPOKCHUIA ATIOMHUHHS C
pacTBOpaMH KUCJIOT U IIEI04YeH, KaYeCTBEHHbBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuérer macchl BemecTBa WM 00bEMa Ta30B 0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce HIU
00BEMY OJTHOTO M3 YYaCTBYIOLIUX B PEAKIUU BEIIECTB, paCYETHl MaccChl (00bEMA, KOTMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHuSA U )KU3Hb

Ponps xumum B OOECHEYEHHH HSKOJIOTMUECKOM, HHEPreTHYeCKOW U THIIEBOM Oe301acHOCTH,
pa3BuTuu MeAuIUHEL. [IoHsATHE 0 HAYYHBIX METOAAX MMO3HAHUS BEIIECTB U XUMUUECKUX PEAKIIUM.

[IpeacraBnenuss 006 OOUIMX HAYYHBIX TPHUHIMIAX TPOMBIIUICHHOTO TOJYyYEHUS Ba)KHEHIINX
BEILIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPHANIOB: BaXXHEWUIIHME CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaiabl JUisl DIEKTPOHUKH,
HaHOMaTEepHaJIbl, OPTaHUYECKUE U MUHEPAIbHBIC YI0OPECHHS.

XUMHS U 370pOBbE YEJIOBEKA: MpPaBHJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX IMPENaparoB, MpaBHIIa
0€301acHOT0 UCIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOMN KU3HU.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXNpeaAMETHBIX CBs3eM MpH HW3Y4eHMHM OOleil M HeopraHuyeckol xumuu B 11
KJIacCe OCYIIECTBISIETCS 4Yepe3 HUCIMOIb30BaHUWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaKk H
MIOHSATUH, SBIISIOIIMXCS CUCTEMHBIMU TSI OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIC MOHSITHS: HAYYHBIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KJacCHU(pUKalus, NEePUOJUYHOCTb, HAOJIIOJEHHE, SKCIEPUMEHT, MOJEIUPOBAaHUE, HU3MEpPEHHeE,
SIBJICHHE.

®dusnka: Marepusi, IHEPrus, Macca, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, W30TOIl,
PaOaKTUBHOCTH, MOJIEKYJIa, SHEPTETHUECKHUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE
BEIECTBA, (PU3NYECKHUE BEIIMUYMNHBI U €IMHUIIBI UX H3MEPEHHUS, CKOPOCTh.

buonorus: kinerka, opraHu3M, sKocucTema, Oumocdepa, MaKpo- U MHKPOIIEMEHTHI, BUTAMHHBI,
0OMeEH BEIIEeCTB B OpraHU3Me.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.



TexHomoTusl: XUMHUYECKAs] MPOMBIIIIEHHOCTb, METAJULYypTusi, IMPOU3BOJCTBO CTPOUTEIBHBIX
MaTEepUajoB, CEIbCKOXO3UCTBEHHOE IMPOU3BOJICTBO, MUIIEBAsl MPOMBIIUIEHHOCTD, (hapMaleBTHYecKas
MIPOMBIIIIIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX IIpPenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUajoB, AMEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.
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I[TNIAHMPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOTPAMMBI 110 XUMWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBnmuBaeT TpeOOBAHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIOUIUMHUCS MPOTPaMM
cpenHero ooOmero o0pazoBaHUs (JTUYHOCTHBIM, METAampeIMETHBIM H TIpeaMeTHbIM). HayuHo-
METOJIMYECKOW OCHOBOHM JJIs1 pa3pabOTKU IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS IMPOrPAMM CpPEIHEro
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cooTBeTcTBHM C CUCTEMHO-AEATEIbHOCTHBIM OJX0JOM B CTPYKTYpE JTUYHOCTHBIX PE3YJIbTAaTOB
OCBOEHMS IpeaMeTa «XUMHUS» Ha YpPOBHE CpEAHEro o0Iero oOpa3oBaHUsS BBIJECJIEHBI CIEAYIOLIUE
COCTaBJISIIOLIHE:

OCO3HAaHHME OOYYAIOUIMMHUCS POCCHMCKONM TPaXTAHCKOW HWACHTUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIICHHUIO;

HaJU4Kre MOTUBAIUU K 00YUYEHUIO;

[[EJICHAIIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEGHUW JIMYHOCTH HAa OCHOBE KIIOUYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

FOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATHCA B CBOEH JESATENBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MIPUCYITUMHU IIEIOCTHON CHCTEME XMMHYECKOTO 00pa30BaHNUS;

HAJIM4YUE TMPABOCO3HAHUS SKOJOTUYECKOW KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IMpeaMeTa «XHUMHs» JOCTUTAIOTCS B €AMHCTBE Y4eOHOU U
BOCITUTATEILHON JIEATETbHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKUMH, COILIMOKYIbTYPHBIMHU, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJ€aJaMH POCCHUKUCKOrO TPaKIAHCKOTO O0IIecTBa, MPUHATHIMU B
o0IIecTBE HOpPMaMH W TIPaBWIAMH TIOBEACHUS, CIIOCOOCTBYIOIIMMH IPOLECCAaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YYarOIINXCS.

JIMYHOCTHBIC PE3yNIbTAaThl OCBOCHUS TMpeaMeTa «XUMHS» OTPaKaT c(HOpPMHPOBAHHOCTH OIBITA
MO3HABATENBHON U MPAKTUYECKOM NEATeIbHOCTH O0yUYaIoUUXcs M0 peaanu3alyuy IPUHATHIX B OOIIECTBE
IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HAHUA O0YUYaIOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEHN, YBAKEHUS K 3aKOHY
Y TIPaBOMNOPAIKY;

MIPEICTABJICHHS O COIMATIBHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM MEATENbHOCTH MPH CO3JaHUM Y4YEOHBIX MPOEKTOB,
pelieHnu yueOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BHITOJIHEHHH XUMUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBhI JPYTHX MpU
aHAJIN3€ Pa3IUYHBIX BUJOB YUECOHOM IEATETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUMU;

YBa)XKEHHSI K TPOIIECCY TBOPYECTBA B OOJNACTH TEOPUU W MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHUSI TOTO, YTO JIOCTHKEHHUSI HAyKU €CTh PE3yJbTaT JIUTEIbHBIX HAOIIOJCHUN, KPOMOTIUBBIX
AKCIEPUMEHTAIbHBIX MIOUCKOB, IIOCTOSTHHOTO TPpyAa YYEHBIX U MPAKTUKOB;

WHTEpEeCa U MO3HABATEIbHBIX MOTHBOB B TIOJYYCHHH U TOCIEAYIOIIEM aHaln3e WHPOpMaIUUA O
MepPEAOBBIX JOCTUKEHUIX COBPEMEHHOM OT€UECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, ITUUYECKOTO TTOBE/ICHMUS;

CITOCOOHOCTH OIIEHWBATh CHUTYAIlMW, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSMH, U TPUHUMATH
OCO3HaHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATH CBOE MOBEICHUE U TTOCTYIKH CBOMX TOBAPHIIEH C TIO3UIINI HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;
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4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MOHUMAaHWs IIEHHOCTEH 370pOBOTO W  0Oe3omacHOTO o0Opa3a JKU3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOrofieHusl TpaBMJl 6E€30M1acCHOT0 OOpaIeHUs C BEIECTBAMHU B OBITY, TOBCEIHEBHOI KU3HU U B
TPYAOBOM AEATEIBbHOCTH;

MOHMMAaHUS LEHHOCTU MPaBWJI MHAMBHUIYAJIBHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEIEHUS B
CUTYaLUsIX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJIEH;

OCO3HAHUA TMOCIEACTBUM M HENPHUATHS BpPEIHBIX MPUBBIUEK (YIOTpeOJIeHHs] alKOroJis,
HapKOTHUKOB, KYpPEHHUS);

5) TpynoBoro BocnuTaHms:

KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIICOBATEIBCKON IESATEbHOCTH, OOIECTBEHHO
IOJIE3HOM, TBOPYECKOM U IPYTUX BUJIAX JEATEIBHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4acTHE B PELIEHUM MPAKTUUYECKUX 3ajady COLUAIbHON HalpaBICHHOCTU
(B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY HM3YYCHHIO Mpoeccuid pa3iudHOro pojaa, B TOM YHCIE HAa OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBa)XEHUS K TPYY, JIOASM TpyJla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HMHAMBHIYalbHOM TpaeKkTopuu oOpa3zoBaHus, OymyIiei
npodeccud M pealn3alui COOCTBEHHBIX KHM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, MIHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 1€IeCO00Pa3HOr0 OTHOIICHUS K MPHUPO/E, KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emiie;

MOHMMAHUA TJIO0ATBPHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIUSHUA HKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEMbI;

OCO3HAHUA HEOOXOIMMOCTH HCIIOJIIb30BAHUS JOCTIDKCHUM XHUMHUHU JUJIsl PEIIeHUsT BOIMPOCOB
palMOHAIBLHOTO IPUPOIOIOIb30BAHUS;

AKTHUBHOTO HENPUATHS ACHCTBUM, NPUHOCAILIUX BpEd OKpYKAaroUlell NPUPOAHOU cpele, YMEHUs
IIPOrHO3UPOBATh HEOJArONpPHUITHBIE HKOJIOTMYECKUE IMOCIEACTBUS MNPEINPUHUMAEMbIX JIEeUCTBUM U
IIpeIOTBpaLaTh UX;

HaJIM4YUS  Pa3BUTOIO  SKOJOTMYECKOTO  MBILIUICHUS, 3KOJOTUYECKOW  KYJIbTYpBl,  OIBITA
JESATEIBHOCTH JKOJIOTMYECKON HAIpaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS MMM B IO3HABATEIBHOM,
KOMMYHHMKaTUBHOM U COLMAIbHOM TpPAKTUKE, CHOCOOHOCTM U YMEHHS aKTUBHO IPOTHBOCTOSITH
uzaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKH U OOLLECTBEHHON MPaKTUKU;

NOHUMAaHMS CIIEU(PHUKI XUMHUH KaK HayKH, 0OCO3HaHMS €€ poJid B (POPMHUPOBAHUU PALIIOHATIBHOTO
Hay4YHOT'O MBIIIJIEHUS, CO3/JaHUM LIEJIOCTHOTO MPEACTABIECHUS 00 OKpPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOJBI U YeNoBeKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U pElICHUM NMPOoOJIeM COXpPaHEHHs
MIPUPOHOTO PAaBHOBECUS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTHM XUMHHM [UIS COBPEMEHHOM IMBMJIM3AIMU: B €&
T'YMaHUCTHYECKON HaMpaBJI€HHOCTU M Ba)KHOM pOJIM B CO3/IaHUU HOBOM 0a3bl MaTepUalIbHON KYJIbTYpHI,
pelIeHNH TII00aTBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM,
MUIIEBOW U 3KOJOTHYECKOW 0e30MmacHOCTH, B Pa3BUTUU MEIULMHBI, 00ECIIEUEHNUHN YCIIOBUHN YCIEIIHOTO
TPYZAa U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXK]JI0T0 4jieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHON IPaMOTHOCTHU: MOHUMAaHMS CYIIHOCTH METOJOB MO3HAHMSI, UCIIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKaX, COCOOHOCTH HCIIOJIb30BaTh MOJyd4aeMble 3HAHUS JJIs aHajdu3a U OOBSICHEHUs
SBJIGHUN OKPY)KAIOIIEro MHUPAa U NPOUCXOASAIIMX B HEM H3MEHEHUH, yMEHHUs JelaTh 00OCHOBaHHBIE
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3aKJIFOYEHHUsI Ha OCHOBE HAyUYHBIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C IENbI0 MONYyYEHUsS! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XMMUYECKUE 3HAHWS IS PEIICHHsS TpodsieM B
peaNIbHBIX KU3HEHHBIX CUTYAIUIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKON A TEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEMpPephIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K aKTUBHOMY
MOJIYYE€HHUIO HOBBIX 3HAHUH 10 XMMHU B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3iMuHbIX chepax npodecCHOHaTbLHON ASSITETbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS Y4€OHOTO IMpeaMera «XHUMHUsS» Ha YPOBHE CPEIHETO
o01mero 00pa3oBaHus BKIFOYAIOT:

3HaUMMBbIC I (DOPMHUPOBAHHUS  MHPOBO33PCHHSI  OOyYAIOMIMXCS  MEXIAUCIMILTUHAPHEIC
(MeXTpeIMeTHbIE) OOIICHAYyYHbIC TMOHATHS, OTPAKAIOIIME IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa M
crenu(uKy METOJI0B TTO3HAHWS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHS,
SBJIGHUE, TPOIECC, CUCTeMa, HaY4YHbIH (DaKT, MPUHINUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIIeIOBaHNE, HAOIIOICHUE, M3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

YHHUBEpCaJbHble YydeOHbIe NeHCTBUS (TO3HABaTelbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHBIC),
obecnieunBaromue GopMUpoBaHHE (YHKIIMOHAIBLHOW TPAMOTHOCTH M COIHMAIBHOW KOMIICTCHIIHU
oOyuaromuxcs;

CIIOCOOHOCTH o0ydJaronmxcs HCIIO0IL30BaTh OCBOCHHEBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUSA U YHUBEpCaIbHBbIC y4ueOHbIE NEWCTBUS B IMO3HABATENbHON M COLMAIbHOU
MIPAKTHKE.

MetanpeameTHble  pe3yabTaThl  OTPaXKAIOT  OBIAQJCHHE  YHUBEPCAIBHBIMH  y4EOHBIMHU
MMO3HABATEIFHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

caMoCTOSITeNIbHO  (OPMYIUPOBAaTh U aKTyalM3UpOBaTh  NpoOJieMy, BCECTOpOHHE €&
paccMaTpuBaTh;

OTIPEICNIATh LIEH JAEITeIbHOCTH, 3a/aBas MmapaMeTpbl U KPUTEPUU UX JOCTHKEHHUS, COOTHOCUTH
PE3YIIbTAThI JEATSIEHOCTH C TTOCTABIICHHBIMU TEJISIMH,

UCIIONIb30BATh MPU OCBOCHHUH 3HAHHUM MPUEMBI TIOTUYECKOTO MBIIIIEHUS — BBIIESATH XapaKTEePHbBIE
MPU3HAKA TIOHATHH W YCTAHABIWBATh WX B3aWMOCBS3b, HCIIOJIH30BAaTh COOTBETCTBYIOIINE TOHSTHS JJIS
OO0BSICHEHUS OTACNBHBIX ()AaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUTS KIIACCU(PUKAIINN BEIICCTB U XUMHYCCKHUX PEaKIIHIA;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKHUE PACCYXICHUS (MHIYKTHBHBIC, JCIyKTHUBHBIC, IO aHAIOTHUU), BBISBIIATH
3aKOHOMEPHOCTH M TIPOTHBOpPEYMS] B pPACCMaTPUBAEMbIX SBICHHSX, (OPMYIUPOBATh BBIBOJBI U
3aKJIFOYECHUS;

MPUMEHSTh B MpoIlecce MO3HAHUS, UCTIONb3yeMbIe B XUMHUH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH,
MPeoOpPa3OBEIBATh MOJCIBHBIC MPEICTABICHUS — XUMHUYCCKHA 3HAK (CHMBOJI) DJIEMEHTA, XMMHYECKas
dbopMyna, ypaBHEHHE XUMHUECKON PEaKIui — MPU PEIICHUH YUeOHBIX TTO3HABATENBHBIX U MPAKTUIECKIX
3aJ1a4, MPUMEHSITh Ha3BaHHBIC MOJICIIBHBIC IPEICTABICHUS IS BBISBICHHUS XapaKTEPHBIX TPHU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITHI.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHIA;

(bopMyIMPOBATH TIEJIA U 314U MCCIICIOBAHUS, HCITOJIB30BATh MTOCTABIICHHBIC M CAMOCTOSTEIILHO
chOpMyITUPOBAHHBIE BOMPOCH B KayecTBE HHCTPYMEHTA TMO3HAHHS W OCHOBBI A (HOpMHpPOBAHUS
THIIOTE3HI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CYKIICHU;
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BIIQJICTh HAaBBIKAMH  CaAMOCTOSITENILHOTO  IUTAHUPOBAHHMSIT W TMPOBENCHUS  YUCHUUIECKUX
OKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIONaTh 3a XOAOM IIpOIecca, CaMOCTOSITEIHHO
MIPOTHO3UPOBATH €ro pe3ynabTar, (OpMyIHpOBaTh 000OIIEHNS M BHIBOJIBI OTHOCHTEIBHO JTIOCTOBEPHOCTH
pe3yIbTaTOB MCCIICIOBAHUS, COCTABIISITH 000OCHOBAHHBIN OTUET O MPOJICIIaHHON padoTe;

nproOpeTaTh OMBIT YYEHWYECKOH HCCIeNOBATEIbCKOW M NMPOEKTHOW NEATETBbHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IOMCKY METOJIOB PEIICHHS TPAKTUYCCKUX 3a1ad,
MPUMEHEHHIO Pa3JIMYHBIX METOJIOB MTO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBATLCS B PA3IUYHBIX HCTOYHUKAX HH(MOpManuu (HAYIHO-TIOMYJISIpHAs JIATEpaTrypa
XHUMHYECKOTO COJEpKaHus, CIIPaBOYHbIE TIOCOOUS, pecypchl MHTepHeTa), aHaTM3upoBaTh HH()OPMAIIHIO
pa3IMYHBIX BUAOB W (HOpPM TPEICTABJICHUS, KPUTUYECKH OIECHUBATH €€ JIOCTOBEPHOCTh W
HETPOTUBOPECYHBOCTD;

(bopMyIUpPOBATh 3aMPOCHl U MMPUMEHSATH PA3IMYHBIC METOBI IPHU TIOUCKE U 0TOOpE MHpOPMAIUH,
HEOOXOMMOI /7151 BBIITOTHEHHS Y4EOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA,

NpUOOpeTaTh OMBIT HMCMOJB30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITCIILHO BBIOMPATh ONTHMAIbHYIO (OopMy TpeiacTaBieHus WHPOPMAIUH (CXEMBI,
rpaduky, TuarpamMmbl, TaOIUIBI, PUCYHKHU U IPYTHE);

UCTIOJIF30BaTh HAYYHBIN SI3BIK B KA4E€CTBE CPENCTBA MPH padoTe ¢ XMMUYECKOH HMH(OpMAIHEH:
NPUMEHSITh MEXKIPEIMETHbIC ((pHU3MUeCKue W MaTeMaTU4eCKHue) 3HAKU M CHMBOJIBI, (OPMYIIHI,
ab0peBuaTypbl, HOMEHKJIATYPY;

UCIIOJIB30BaTh M MIPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISTHOCTH.

ORiiaieHHe YHHUBEPCAJIBHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMM:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOH TEeMbl B XOJC JUAJIOra W/WINW JTUCKYCCHH,
BBICKA3bIBaTh HJCH, (OPMYIMPOBATH CBOHM MPEUIONKCHHS OTHOCHUTEIBHO BBITIOJHEHUS IMPEIIOKESHHOM
3aJ1auu;

BBICTYIIaTh C TMPE3CHTAllMel pe3yJIbTaTOB IMO3HABATEIBHON JIEATEIHHOCTH, IONyYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU TPU BBIMOJIHEHUH XHMHUYECKOTO 3KCIIEPHMEHTA,
MPAaKTUYECKON pabOTHI 0 MCCIIEOBAHUIO CBOMCTB M3YYaeMbIX BEUIECTB, PeaH3allii YIeOHOTO MPOeKTa
1 (hopMyIHpOBaTh BBIBOJIBI 110 Pe3yabTaTaM MPOBEAEHHBIX UCCIEIOBAHUMN MyTEM COTJIACOBAHUS TO3UIIUN
B X071€ 00CYX/IeHUsI 1 0OMeHa MHEHHSIMH.

Osgi1aieHHe YHUBEPCAJIBHBIMHU PEryISTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENILHO TUTAHUPOBATh U OCYIIECTBIISITH CBOIO TIO3HABATEIBHYIO ESTEITLHOCTD, OTPEIEIISIS
e€ menu W 3aJadyd, KOHTPOJMPOBATh M MO Mepe HeOoOXOIMMOCTH KOPPEKTHPOBATh MpeiiaraeMblit
ITOPUTM JICMCTBUH TIPW BBHIMOJHEHUM YYeOHBIX M HCCIENOBATENBbCKUX 3aj]ad, BBIOMpATh HamOolee
3¢ (deKTUBHBINA CIOCO0 MX PEHICHHUS C YYETOM IMOJYYeHHUS HOBBIX 3HAHUW O BEIIECTBAX U XUMHUYECKUX
peaKIusx;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH AESITETLHOCTA HA OCHOBE CaMOAHANIN3a U CAMOOIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsh OTPAXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHUMHYECKON COCTaBIAIONICH €CTECTBEHHO-HAYyYHOM
KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUU SIBJICHUN TIPUPOJIBI, B (POPMUPOBAHUU MBIIUICHUS U KYTbTYPHI
JTUYHOCTH, €€ (YHKIMOHAIBLHON TPaMOTHOCTH, HEOOXOAMMOW MJisi pelieHUs MPaKTHYECKUX 3a1ad u
AKOJIOTHYECKA 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHCTEMOM XHUMHUYECKUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAOIINE MOHSATHUSA
(XMMUYeCKuil ~ DIIEMEHT, aToM, DIeKTpOHHas 000J0YKa aToma, MOJIeKYyJa, BaJIEHTHOCTb,
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ANEKTPOOTPHUIIATETILHOCTh, XUMHUYECKast CBS3b, CTPYKTYpHast Gopmyna (pa3BEpHyTas U COKpamEHHas),
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA OOBEM, YIIepoAHBIN CKeneT, (yHKIMOHaJIbHas TpyIa, pajuKal,
HU30MEpHsl, U30MEPhI, TOMOJIOTHYECKUN PsijI, TOMOJIOTH, YTIEBOJOPOABI, KHCIOPOI U a30TCOJEPIKaIIHe
COEIMHEHHS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISPHbIE COCAUHEHHUS); TEOPUH U
3aKOHBI (TEOpHsl CTPOCHHsI OpraHmyeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHUS MAacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUI S3bIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHMS, JISKAIIUE B
OCHOBE IMMOHUMAHUS MPUIMHHOCTH U CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (PAKTOIOTUYECKUE CBEICHUS O
CBOIMCTBAxX, COCTaBe, MOJIYYCHUU U OE30MaCHOM HCIOIb30BAaHUM BAaKHEUIIUX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH JIeATETHHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBJIATH XapaKTepHbIe MpPU3HAKU TOHSATHI, yCTaHABIMBATh HX
B3aMIMOCBSI3b, HCIIOJIE30BAaTh COOTBETCTBYIONIUE TMOHSATUS TMPU ONUCAHUHM COCTaBa, CTPOCHHS U
MpeBpaLICHUI OPraHuYeCKUX COEeIMHEHU;

c()OPMUPOBAHHOCTh yYMEHHUW HCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY JJIsSi COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHON) (OpMyll OpPraHM4ecKUX BEIIECTB H
YPaBHCHHI XWUMHYECKHX pEAKIMi{, W3rOTAaBIMBATH MOJEIM MOJCKYJ] OPraHHMYECKUX BEIIECTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c()OPMUPOBAHHOCTh YMCHHM yCTAaHABIMBATh MPUHAIICKHOCTh HW3YYCHHBIX OPTaHHYECKUX
BEIIECTB 10 UX COCTaBY W CTPOCHHIO K ONpeAeNEHHOMY KiIacCy/TpyIie COeAUHEHUN (YrieBOAOPOIbI,
KHCIIOPOJT M a30TCOJICPIKAIINE COCTUHEHUS, BRICOKOMOJICKYJISIPHBIC COCIIMHEHUS), JaBaTh UM Ha3BaHUs
no cucrematnueckoir Homenknatype (IUPAC), a Takke NpuUBOIUTH TpUBUAIbHBIC HA3BaHUS OTIEIBbHBIX
OPraHMYECKUX BEIICCTB (ITWICH, MPONWJICH, aleTWICH, JSTWICHIJIMKONb, TIHUIEPHH, (EHOII,
dbopManbaeru, aneTanblIeru, MypaBbUHAs KHCIOTAa, YKCyCHas KHCIIOTa, OJIEMHOBAas KHCIOTA,
CTeapuHOBas KUCIIOTA, NII0K03a, PPYyKTO3a, KpaxMall, HeJII0J103a, [IUIHH);

c(OpMUPOBAHHOCTh YMEHHUS OIPEIEATh BUABl XUMHUECKON CBSA3H B OPTraHHUYECKUX COCTUHEHUSIX
(onuHapHBIE U KpaTHbBIE);

c(OpPMHUPOBAHHOCTh YMEHUS TPUMEHSTD MOJIOKEHUS TEOPUHU CTPOCHHS OPraHUYECKIX BEUIECTB A.
M. ByrtnepoBa ansi oOBsSICHEHUS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH
COXPAaHEHHUS MaCChl BEUIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh COCTaB, CTpOCHHUE, (PU3UYECKHE W XHUMHUYCCKUC
CBOMCTBA TUMTMYHBIX MPEACTABUTENCH PA3TUYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, dTaH, STUJICH,
MPOMWIICH, alneTwieH, Oyraauen-1,3, merunOyramueH-1,3, O€H30J, METAaHOJ, ATAHOJ, ITHJICHTJIHKOJIb,
TNIMLEpHH, (PEeHo, aleTanbaerusl, MypaBbUHAs U YKCYCHas KHCIOTHI, TJIOKO3a, Kpaxmal, IeJIII03a,
AMUHOYKCYCHAsl KHUCJIOTa), WJUTFOCTPUPOBATh TCHETHUYECKYIO CBS3b MEXKIYy HHUMH ypaBHCHUSMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI C HCIOIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(OPMHUPOBAHHOCTh YMCHHS XapaKTEPH30BaTh HCTOYHHWKHU YTIICBOJOPOJHOTO CHIpbS (HE(PTH,
MPUPOAHBIN Ta3, Yrojib), CIOCOOBI HMX MEpepadOTKH ¢ TMPAKTUYECKOE TMPUMEHEHUE MPOAYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYMCICHUS O XHUMHUYECKUM YypaBHEHUSM (MaccChl,
00BEMa, KOIMYECTBA WCXOJHOTO BEMISCTBA WJIM IMPOJYKTa PEAKIMH 10 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIN MPOIYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUW BIIAJETh CUCTEMOH 3HAaHUU OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, WCIOJIb3YEMBbIX B XMMHUU TPU H3YyYEHUU BEIIECTB M XUMHUUYECKHUX SBJICHUN (HAOIIOACHHE,
U3MEpeHue, HKCIEPUMEHT, MOJCIUPOBAHNE), HCIOIL30BaTh CHCTEMHBIC XUMUYCCKUE 3HAHHS IS
TNPUHATHST PEHICHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUSX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMCHCHHEM;

c(OpMHUPOBAHHOCTh yMEHHI COOJIIO/IaTh TMpaBWJIa TOJH30BAHUS XHUMHUYECKON TOCYyAOH U
nabopaTOpHBIM 00OPYIOBaHMEM, a Tak)Ke TMpaBWia OOpaIleHHsS C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c()OPMHUPOBAHHOCTh ~YMEHHH IUIAHUPOBATh W  BBIIOJNHATH XHMHUYCCKUH  AKCIIEPUMEHT
(mpeBpallieHrs OPTaHMYECKUX BEIIECTB MIPHU HArPEBaHUU, TIOTyYEHHE STUICHA U U3YUYEHUE €T0 CBOWCTB,
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KauUCCTBCHHBIC PCAKIHUHN OPraHUYCCKUX BCUICCTB, ACHATypalusd 6€HKOB Ipru Harpe€BaHuH, LBCTHBIC
peakiuu 0€JKOB) B COOTBETCTBUHU C MTPaBUJIaMU TEXHUKU 0€30MaCHOCTH MPU OOPAIIEHNHU C BEIIECTBAMH U
1abopaToOpHBEIM 000PYAOBAaHUEM, MPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO SKCIepuMeHTa B (opme
3allUCH  ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUHd H (OPMYIMPOBAaTh BBIBOJBI HAa OCHOBE 3THX
pe3yIbTaTOB;

COPMHPOBAHHOCTh ~YMEHHH KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYH0 HH(OpMAIHIO,
MOJIy4aeMyI0 M3 Pa3HBbIX HCTOYHUKOB (CpeacTBa MaccoBoi nHdopmarmu, UHTEpHET U APYyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOJIOJATh MPaBUiIa SKOJIOTUYECKH 1EIeCO00pPa3HOr0 MOBEICHHS B
OBITY W TPYIOBOW NEATEIHHOCTU B IEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPYKAIOIICH MPUPOTHON
Cpeibl, OCO3HABaTh OIACHOCTh BO3JCHCTBUS HAa JKUBBIC OPraHU3MBI OINPEICIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mokaszarens [I/IK, mosicHaTh Ha mpumepax CHocoObl YMEHBIICHUS H
MPEIOTBPAICHHS UX BPEIHOTO BO3/ICHCTBUS HA OPIaHU3M YEJIOBEKa;

JJISL 06yan0H1chs1 C OI'paHUYCHHBIMU BO3MOKHOCTSAMMU 3JO0POBbs: YMCHHUC MTPUMCHATH 3HAHUA 06
OCHOBHBIX JOCTYITHBIX METOJaX TIO3HAHUS BEIIECCTB U XUMUYCCKUX SBIICHHIA;

JUTSL CJETIBIX W CIIA0OBHUAAIIUX OOYYAIOIIUXCS: YMEHHE HCIIOJIB30BaTh PelibePHO-TOUYCHHYIO
cucremy o0o3HaueHwuit JI. Bpaiiis uist 3anucu XuMHIECKUX (HopMyt.

11 KUIIACC

[TpenmMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHueckasi XuMus» OTPaaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XHWMHYECKOW COCTaBISAIOMICH ECTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBJICHHUI IPUPOJBI, B (POPMUPOBAHUN MBILIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIHMOHAIBHOW T'PaMOTHOCTH, HEOOXOJUMOH /il PEUICHHs MPAKTHYECKHX 3afad M
AKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BJIQJICHUE CHUCTEMOM XMMHYECKHUX 3HAHHUH, KOTOpas BKJIKOYAET: OCHOBOIOJAraroLIUe MOHITUS
(XMMHUYECKHUIl 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JEKTPOHHBIC OPOUTATIH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIpHBIA 00BEM, BaJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTb, CTENEHb OKHUCICHHUS, XMMHUYECKas CBS3b
(xoBasleHTHAsi, MIOHHAsA, METAJUIMYeCKas, BOJOPOJHAs), KPUCTAUINYECKasi PEIIETKa, TUIbl XUMHUYECKHX
peaxkuui, pacTBOp, AJIEKTPOJUTHI, HEIJIEKTPOIMUTHI, AIEKTPOIUTUYECKAs] IJUCCOLMALUS, OKUCIUTENb,
BOCCTAHOBUTEIIb, CKOPOCTh XUMUYECKOH PeaKkIMy, XUMUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS
3JIEKTPOJIUTAYECKON qucconnanuu, nepuoandeckuii 3akon . 1. MeHeneeBa, 3aKOH COXpaHEHHS] MACChI
BEIIECTB, 3aKOH COXPAHEHUS U NPEBPAILICHUS SHEPrHHM NPU XUMHUECKUX PEaKIUsaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHUHM, MHPOBO33PEHUYECKHE 3HaAHMs, JIeKallMe B OCHOBE IOHMMAaHUSA
INPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SBICHUH, (aKTOIOIMYECKHE CBEJICHHUS O CBOMCTBAaX, COCTaBe,
MOJIyYEHUH M OE30MacHOM HCIIOJIb30BAaHMM BAKHEMIIMX HEOPraHMYECKUX BELIECTB B OBITY U
IIPAKTUYECKON AEATEIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE NpPU3HAKU TOHSATHM, yCTaHaBIMBATh HX
B3alMOCBS3b, UCII0JIb30BAaTh COOTBETCTBYIOIUE MTOHATHUS NIPH ONMCAHUM HEOPTAaHUYECKUX BELIECTB U MX
IIPEBPAILCHHI;

c(OPMHPOBAHHOCTh YMEHHUH HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY AJISi COCTaBJIEHUs (popmyi
BEIIECTB W YpaBHEHWH XUMHUYECKUX peakIuii, cuctemarudeckyro HomeHkiarypy (IUPAC) wu
TPUBHAJIbHBIE Ha3BaHUS OTJEIbHBIX HEOPraHMYECKUX BEHIECTB (YrapHbIM Ia3, YIIIEKUCIBIA ra3, aMMHUaK,
raméHasi U3BeCThb, HeranéHasi U3BeCTb, IUThEBAs COJIA, MUPUT U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHHUI ONpeAessATh BaJICHTHOCTh M CTENEHb OKHCICHHUS XHMHUYECKHUX
3JIEMEHTOB B COEAMHEHMSIX Ppa3IMYHOIO COCTaBa, BUJ XHMHUYECKON CBs3M (KOBaJIEHTHAs, MOHHAas,
MeTaJIJINYeCcKasi, BOJOPO/IHAsA) B COEAMHEHUAX, TUIl KPUCTAIUNINYECKON PEMIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MoOJEKyJspHas, WOHHAas, MeTaJUIMYecKas), XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHMUYECKUX COECIUHEHMI;
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c(hOpPMHUPOBAHHOCTh YMEHHI yCTAHABIMBATh MPHHAICKHOCTh HEOPTAHUYECKUX BEIIECTB 1O HX
COCTaBY K OIpEAENEHHOMY KJIAcCy/TpyIIe COeIUHEHUHN (IIPOCThIe BEIIECTBA — METAUIBl U HEMETalIbl,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(POTEPHBIE TUIAPOKCUIBI, COIIH ),

c(hOpMHUPOBAHHOCTh YMEHHMI PAaCKpbIBaTh CMBICT Mepuoauueckoro 3akoHa JI. M. MenneneeBa u
JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIONTYI0, O0BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKITUH;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB XHMHUYECKUX
sanemeHTOoB 1-4 mnepuonoB Ilepmomnueckoil cucrembl xumuueckux siemeHToB . M. Menneneena,
UCIIONIB3YS TOHATHS «S-, P-, d-3JEKTPOHHBIC OpOHMTAINY, «IHEPreTUYECKUE YPOBHHY», OOBICHATH
3aKOHOMEPHOCTH HU3MEHEHHUS! CBONCTB XMUMHUYECKHUX 3JIEMEHTOB W WX COCIMHEHHI MO TMepuojaM u
rpynnam I[lepuoaunueckoit cucrembl xuMuueckux seMenToB J[. . Menaeneena;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWMCTBA
HEOPraHWYECKHX BEIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYHIECTBOBAHUE TI€HETUYECKOM CBS3H
MEXJy HEOPraHWYeCKMMH BEIIeCTBAMH C IIOMOIIbI0 YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX
peaKIuii;

c()OPMUPOBAHHOCTh YMCHHS KIACCU(PUIIUPOBATH XUMHUYECKHE PEAKIMH 10 PA3IMYHBIM
npu3HaKaM (YUCIy U COCTaBy PpEardpyrolluX BEIIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, U3MEHEHUIO
CTENEHEH OKUCIICHUS AIEMEHTOB, 00PaTUMOCTU PEAKIIMK, YIaCTUIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTABJIATH YpPaBHEHUS pEaKUMU pPAa3IUYHBIX TUIIOB, IOJHBIE U
COKpalI¢HHbIC YpaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYHUTHIBAs YCJIOBHSI, NMMPH KOTOPBIX ITH PEAKIIUU
UIYyT 10 KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHHUH MPOBOAMUTH PEAKIMHU, MOATBEPIKIAIOIINE KAueCTBEHHBIM COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABAaTh ONBITHBIM IIYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIHOCTh OKUCIUTENHEHO-BOCCTAHOBUTENBHBIX PEaKIUil
MOCPEJICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCa ATHX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pPEaKIu OT
pa3nMYHBIX (AKTOPOB; XapakKTep CMEIICHUS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIITHETO
BozaeiicTBus (mpunnun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHWMHUUYECKHE TMPOIECCHI, JIEKAIIME B OCHOBE
MIPOMBIIIIJICHHOTO TMOJYYeHUS CEPHOM KUCIOTHI, aMMHUaKa, a Takke cOPMUPOBAHHOCThH MPECTaBICHUN
00 00IMX HAYYHBIX MPUHIIUINAX U IKOJIOTHIECKUX MPOOJIeMaxX XMMUYECKOTO MTPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOIUTH BBIYMCICHUS C HCIIOJIB30BAHUEM MOHSATHUS «MaccoBas
JI0JIs BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKUX PEAKIUIX, MACCHI BEIIECTBA
Wi 00bE€Ma ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00bEMY OJIHOTO U3 YUaCTBYIOUINX B
peaKIny BEIIECTB, TEINIOBOTO A(QeKTa peakimd Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIPEBPAIICHHS U COXPAHEHUS YJHEPTUU;

c(hOpMUPOBAHHOCTh yMEHHUH COONIOAATh TIpaBUJIA TMOJB30BAHUS XUMHUYECKON TMOCYIOH W
1abopaTopHBEIM O0OpYIOBaHUEM, a TaKXkKe MpaBuia OOpalIeHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHUIO JIJAOOPATOPHBIX XMUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBIMOIHITH XUMUYECKUIN IKCIIEPUMEHT (pa3lioKeHHe
MepOKCcHUJia BOAOpOAA B MPUCYTCTBUU KaTajau3aTopa, ONpPEIEICHHE Cpelbl pPACTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCATHLHOTO HWHAMKATOPA, BIMSHHUE Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOM
peakIuu, peakiii HOHHOTO0 0OMeHa, KaYeCTBEHHBIE PEaKIuK Ha CyibdaT-, KapOOHAT- U XJIOPUI-aHUOHHI,
Ha KaTHUOH aMMOHMS, pEHIEHUE SKCIEPUMEHTANbHBIX 3a7au 1o temaMm «Metamis» u «Hemeramns») B
COOTBETCTBUH C TIPaBUJIAMU TEXHHUKH O€30MacHOCTH TPH OOpaIlleHWH C BEIIeCTBAaMHU M JabOpaTOPHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (opMe 3amucu ypaBHEHUUN
COOTBETCTBYIOIIMX PEAKIHi U POPMYIUPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHAU3UPOBATh XHMHYECKYI0 HH(pOpMaIumio,
MOJTy4aeMYI0 U3 Pa3HBIX HICTOYHUKOB (CPEACTBA MACCOBOW KOMMYHHUKaIMK, HTepHET U APYTHX);
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c(hOpMUPOBAHHOCTh YMEHUN COOIONATh MpaBUiIa KOJOTHYECKH IIeIECO00Pa3HOTrO MOBEACHUS B
OBITY W TPYIOBOH JEATEIBHOCTH B LENSAX COXPAHEHHs CBOETO 3JIOPOBBS M OKPYXKAIOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3CHCTBHS HA JKUBBIC OPraHU3MbI OMPEACIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarens [1JIK, mosicHAT, Ha mpumepax crocoObl YMEHBIICHHS W TPEJOTBPAINCHUS WX
BPEHOTO BO3JICHCTBYS HA OPTaHU3M YEJIOBEKa;

JUTSE 00YYaIONIMXCSl C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI: YMCHUE MTPUMEHSThH 3HAHUSI 00
OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIIECTB U XUMHUCCKUX SIBJICHUN;

JUIA CIIENBIX W CIa0OBHIAMIMX OOYYAIOMIMXCS: YMEHHE HCIOJIb30BaTh PEIbePHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitns s 3anucu XuMudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoumnuecTBo yacos JIeKTPOHHBI
HaunmenoBanmue K 0 o (wndpoBbIe)
pasaesioB " TeM OHTpO paKkTH P
n/n JIbHBIE yecKue oﬁpasoBaTe.ﬂbnme
NPOrpamMmMbl cero
padoThI padoThI pecypchl
Pa3znea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer
OpraHUu4eCcKoOu XAMUH.
Teopus CTpPOCHUS
A1 OpTraHUYECcKuX 3
COETUHEHUN A. M.
byrneposa
Hroro no pazneny 3
Pasznea 2. YriieBoaopoabl
[IpenenwvHbIC
A1 YTIIEBOJIOPOBI — AIKAHBI | 2
HenpenensHueie
2 YIJIEBOZIOPO/IbL:  AJIKEHBL, | o 1
' AJIKaJMEHbI, aJIKUHbI
ApoMarudeckue
3 YTIIEBOTOPOIBI 2
[IpuponHsie
HUCTOYHUKHU 1
4 VIJI€BOAOPOAOB W HUX 3
nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coeinHeHust
Cnuptel. Genon
1 P 3
AJpaerunsl.
2 KapOoHOBBIE ~ KHCIIOTHI. 7 1
' CrnoxHbie 3¢upsbl
YrneBobl 2
3 A 3
Hroro no pasgeny
13
Pasznea 4. A3oTconepxaiye oOpraHudecKkue coe{uHeHust
AMUHEL
A AmuHOKUCHOTHL. benku 3
Uroro no pazgeny 3

Pa3pnen S. BeicokoMOJIeKY IS pHBIE COCAUHEHHUSA




19

ITmactMaccsl.

! Kayuyku. Bosnokna 2
Uroro no pazgeny 5
OBILIEE KOJIMYECTBO

YACOB I10 I[TPOTPAMME 34
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11 KIIACC
KoanuectBo yacoB DJIeKTPOHHBI
HaumenoBanue K Moac | e (uadpoBsIc)
n/m  Pa3ciIoB " Tem 0JIbHbIE P yeckue b o0pa3oBaTe/ibHbIE
NPOrpamMMbl cero
padoThbI padoTbI pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
CrpoeHue aToMoOB.
[lepuonuueckuii 3akoH U
1 Ilepuonnueckas cucrema 3
' XUMHYECKHX  DJIEMEHTOB
. 1. MenneneeBa
Crpoenue
2 BeulecTBa. MHoroob6pasue 4
' BEILIECTB
XuMHYeCcKue
1 1
.3 peakuu 6
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
1 Mertamibl 6 1
2 Hewmerannsr 9 1 1
CBs3b
3 HEOPTraHUYECKUX no,
' OpraHUYECKUX BELIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
1 XuMHUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO 5 3
YACOB I10 [TIPOT'PAMME 34
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ITPOBEPAEMBIE TPEBOBAHHUA K PE3YJIbTATAM OCBOEHM OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBI

10 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble  mnpeaMeTHbIE  Ppe3yJabTAThbl  OCBOEHHMS  OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeHero 001ero 00pa3oBaHus

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

ChopMHpPOBAaHHOCTh  TMPEACTABICHUH O XUMHUYECKOH  COCTaBJISAIONICH
€CTECTBEHHOHAYYHON KAPTHUHBI MUPA, POJIU XMUMHUH B MO3HAHUU SIBICHUU TPUPOJIBI,
B (QOpMHUPOBAaHUU MBIIUICHUSI M KYJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOJAMMOM JJIsi PEIIeHUs MPAKTHYECKUX 337a4 U SKOJIOTUYCCKH
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie

1.2

1.3

1.4

1.5

1.5

1.6

Bnanenne  cucremMoll  XMMHYECKHMX ~ 3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolue MOHATHsS (MOJIEKYJIa, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTD,
CTEINEeHb OKUCIIEHHsI, XUMHUYECKasl CBA3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM,
YIJIEPOAHBIA CKENEeT, (YHKIMOHAIbHAsl TPYIIa, paJuKal, HU30Mepus, H30MEpHI,
TOMOJIOTHYECKUH pPsijl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- U a30TCOJAEpKallue
COEUHEHMS, OMOJIOTMYECKH AaKTHUBHBIE BellecTBa (yIJI€BOJBL, JKHUPBI, OCJIKH),
MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSPHBIE COEJUHEHUS);
TEOPUU U 3aKOHBI (TEOpUs XMMHUYECKOIO CTPOEHHUS opraHuyeckux semiecTB A.M.
bytnepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHH, (AKTOJIOIMYECKHE
CBEIEHUS O CBOWCTBAaX, COCTaBe, NOJIYYCHHH W OE30MMaCHOM HCIOJIb30BAaHUU
BOXHEHUIIMX HEOPraHMYECKUX M OPraHWYECKHX BELIECTB B OBITY U NMPAKTHYECKOM
JeSITEIbHOCTH YEJIOBEKa

CdopMUpOBaHHOCTh YMEHHW BBISBISITH XapaKTCPHBIC TPU3HAKU ITOHSATHH,
YCTAaHABJIMBAaTh UX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLLUE MOHATHS IPHU
ONMCAaHUM COCTaBa, CTPOEHUS U IPEBPALIEHUN OPraHUYECKUX COCAUHEHUI

c(OpMHUPOBAHHOCTh YMEHMH MCIIONB30BaTh XWMUYECKYIO CHUMBOJIUKY IS
COCTABJIEHUS] MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOIN)
dbopMysl  OpraHMYeCKMX BELIECTB M  ypaBHEHUN XMMHYECKUX  PpEaKIIUM,
W3rOTABIIMBATh MOJEIN MOJIEKYJI OPraHMYECKHX BEILECTB Ul WUIFOCTPALMU X
XUMHYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOEHUS

CdopMUpoBaHHOCTh YMEHUH yCTaHABIMBATh MPHHAICKHOCTh M3yUCHHBIX
OpPraHMYECKUX BEIIECTB MO UX COCTaBYy U CTPOCHHUIO K OMpeAeNEHHOMY Kiaccy
(rpymnme) coequHeHu (yriaeBOAOPOIbI, KUCIOPO U a30TCOAEPKAIINE COCTUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHS), JaBaTh UM Ha3BaHUA IO CHCTEMAaTHYECKOM
nomenkiarype (IUPAC)

CdopMUpOBaHHOCTH YMEHHS OIpPEAeTsATh BUABl XHUMHUYECKON CBSI3U B
OpPTaHUYECKUX COSAMHCHUSX (OJMHAPHBIC U KPATHBIC)

CdopMUPOBAaHHOCTh yYMEHHS TPHMEHSATH: IOJOKEHUS TEOPHH CTPOCHHS
oprannueckux BemiectB A.M. BytnepoBa st 0OBsICHEHHSI 3aBUCHMOCTH CBOMCTB
BEIIECTB OT X COCTAaBa U CTPOCHHMS; 3aKOH COXPAaHEHUS MacChl BEIICCTB

YraeBogopoasl. Kucnoponconepxanme u a30TCOAEpKANINE OpPraHUYECKHE
coeuHeHNs. BICOKOMONEKYIIpHbIE COSTMHEHUS

2.1

CthopMHpPOBaHHOCTE ~ YMEHUI  NPUBOIUTH  TPHBHAIbHBIC  HA3BaHHS
OTACJIBHBIX OPTraHUYCCKUX BCIICCTB (STHHeH, MIPOIUJICH, allCTHIICH, STUJICHTJINKOJIb,
TIUIEpHH, QeHol, GpopMallbAeru], aleTalbIeru1, MypaBbuHas KHCIOTa, YKCYCHAs
KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPHHOBAsI KUCIIOTA, TIII0K03a, (pyKTO3a, KpaxMmal,
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1IEJUTI0JI03a, TIUITHH )

2.2

2.3

2.4

3.1

3.2

ChopMUPOBAaHHOCTH ~ YMEHHMI  XapaKTE€pPH30BaTh  COCTaB, CTPOCHHE,
(bI/I3I/I‘IeCKI/Ie U XHUMHYCCKHC CBOfICTBa THUITNYHBIX Hpe[[CTaBI/ITCJIeﬁ pa3HI/I‘-IHBIX
KJIACCOB OpPraHMYECKMX BeIIeCTB (METaH, 3TaH, JTHJIEH, IPOIMICH, aleTHIICH,
Oyraauen-1,3, merunOyraamen-1,3, OCH307, METaHOJ, 3TAHOJ, ATHICHTIIUKONb,
rIuiepud, (EHOM, ameTalbIeTd, MypaBbUHAs M YKCYCHas KHCIOTBI, TJIFOKO3a,
KpaxMaJl, [[eJUTI0JI03a, aMHHOYKCYCHasi KUCIIOTA)

ChopMupOBaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKIY
TUTIUYHBIMU  TIPEJICTABUTEIISIMA ~ PA3JIMYHBIX KJIACCOB OPTaHUYECKUX BEIICCTB
YPaBHEHHMSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIHUHA C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMyII

CdopmupoBanHOCTH YMEHUs XapaKTepu30BaTh HUCTOYHUKHU
YTJICBOJIOPOIHOTO  ChIpbs  (He(hThb, NPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HX
nepepadOTKU U MPAKTHUECKOE TPUMEHEHHE TPOTYKTOB MepepaboTKH

XUMHS U KU3Hb. PacuéThl

CdopMUpOBaHHOCTh YMCHHM BIJIAJICTh CHCTEMOW 3HAHWA 00 OCHOBHBIX
METOAaX HAay4YHOI'O NMO3HAHHUS, UCIOJIb3YEMbIX B XMMHUU IPU M3YyYEHUU BELIECTB U
XUMHUYECKUX SIBICHUU (HAONIOACHUE, U3MEPEHHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE),
WCIIONb30BAaTh CHUCTEMHbIE XUMHUYECKHE 3HAHUSA JUIsl MPUHATHS PELIEHUNA B
KOHKPETHBIX KU3HEHHBIX CUTYaIMAX, CBI3AHHBIX C BEIIECTBAMHU U UX TPUMECHEHUEM

CdopMupoBaHHOCTH ~ YMEHUW  COOJIFOJATh  TpaBWIa  ITOJTH30BAHUS
XUMHAYECKON TOCYIOH M J1adOpaTOpHbIM OOOPYAOBaHUEM, a TaKXKe IMpaBUiIa
O6paHIeHI/I$I C BCHICCTBAMHU B COOTBCTCTBUMU C HMHCTPYKHOUAMHU I10 BBIIIOJIHCHUIO
712a00paTOPHBIX XMMUYECKHUX OIBITOB

3.3

ChopMupoBaHHOCT YMEHHMH IUIAHHPOBATH M BBIIOJHITH XHMHUYECKHIA
HKCHEPUMEHT (IPEeBPALICHHs OpPraHUYECKUX BEIIECTB IPU HArpeBaHUU, MOJIyuyEHHE
JTUJIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMN OPraHUYECKUX BEILECTB,
JieHaTypanus OelKOB MPU HarpeBaHUH, [IBETHBIC PEaKIIMH OETKOB) B COOTBETCTBUH C
MpaBWIaMU TEXHUKH O€30MacHOCTH TpHU OOpallleHuHd C BEIIeCTBaMU H
1a00paTOpHBIM ~ O0OPYAOBAaHUEM;  IPEJCTAaBIATh  PE3YJIbTaTbl  XMMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX peakUuil Hu
(GbopMyIMpOBaThH BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB

3.4

3.5

3.6

ChopMupoBaHHOCT YMEHUH NPOBOJUTH BBIYUCICHUS 10 XHUMHYECKHM
ypaBHEHUSIM (Macchl, 00bEMaA, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOIYKTa
peaKIMy 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOTO M3 UCXOJHBIX BEILECTB
WM NTPOJTYKTOB PEAKIUN)

CopMUpOBaHHOCTh YMEHMH KPUTHYECKH AaHAJU3UPOBATh XUMHYECKYIO
uHpOpMAlLMIO, TOIYYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBa MAacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)

ChopMHpOBaHHOCT, ~ YMEHHH  COONIOAATh  MpaBWJIa  DKOJIOTHYECKU
11eJIeCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JESATEIBHOCTH B HENAX
COXPAaHEHHS CBOETro 3J0POBbS U OKpYKAIOIIeW MPUPOIHON Cpeabl, OCO3HABATh
OMACHOCTh BO3JEHCTBUS HAa JKHUBBIE OPraHU3Mbl OINPEAEIEHHBIX OPraHUYECKUX
BellecTB, TMoHUMass cMbicn nokasarens [IJIK (mpegenbHo — momycTumoi
KOHIIGHTPALIMH ), MTOSICHATh HA IPUMEPAX CIIOCOObl YMEHBIICHUS U MPEI0TBPAILCHHS
UX BPEIHOTO BO3JICHCTBUSI HA OPraHU3M YeJIOBEKa

11 KJIACC
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Kon
NpoBepPsieMOro
pe3yJbTara

1

1.1

IIpoBepsiemble  mnpeAMeTHbIe  Pe3yJabTAThl  OCBOEHHMS]  OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro o01ero 0opa3oBaHus

TeopeTnyeckre OCHOBbI XUMUU

Bnanenne — cucteMoil  XMMHYECKMX ~— 3HaHMM,  KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIIME MOHATHSA (XMMHUYECKUI 3JIEMEHT, aToOM, JJIEKTPOHHAs 000JIOUKa
aroma, S-, p-, O-dJIEKTPOHHBIC OPOMTAIM AaTOMOB, HMOH, MOJICKYJNa, BaJIECHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XMMUYECKas CBSA3b, MOJIb, MOJISIpHAs
Macca, MOJIIPHBIA 00BEM, KPUCTAJUIMYECKasl PEeIIETKa, THIbl XUMHUYECKUX peaKIHui
(OKHCIIUTENIBHO-BOCCTAHOBUTENBHBIE, 3K30- M JHAOTEPMHUUECKUE, PEAKLIUU HNOHHOIO
o0MeHa), pacTBOP, 3JEKTPOIUTHI, HEAIEKTPOJIUTHI, HIIEKTPOIUTUUECKAs AUCCOLHALUS,
OKHUCIIUTENb, BOCCTAHOBMUTENb, CKOPOCTh XUMHUYECKOW pEaKLUH, XUMHUYECKOE
pPaBHOBECHE); TEOPUUM U 3aKOHBI (TEOPHUsS DIEKTPOIUTUYECKOH JUCCOLMUALNY,
[lepuonnueckuit  3akon JJ. MenneneeBa, 3aKkOH COXpaHEHHMs  Macchl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XUMHHM, (AKTOJIOTUUYECKHE CBEACHUS O
CBOWCTBaX, COCTaBE€, IIOJIYYEHHHM U OE30MaCHOM HCIHOJIb30BAHUU BaKHEUIINX
HEOPraHUYECKUX BELECTB B OBbITY M MPAKTHUECKOM JIESITENbHOCTH YeJI0BEKa

1.2

ChopmupoBaHHOCTH YMEHUUH  BBISBISATH  XapaKTepHbIE TMPU3HAKU U
B3aUMOCBSI3b HM3YYCHHBIX TOHSTHM, MPUMEHATH COOTBETCTBYIOIIUE TOHSTHUS IPH
ONMKMCAHUU CTPOCHMSI U CBOMCTB HEOPraHMYECKHX BEIIECTB U UX MPEBPAICHUI;
BBISIBJIATH B3aUMOCBSI3b XMMHMUYECKHX 3HAHUM C TOHATHUSMU M MPEACTaBICHUSMU
JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

1.4

1.5

Brnagenne OCHOBHBIMH METOJaMH HAYYHOTO I[IO3HAHUS BEHIECTB H
XUMUYECKUX ABJICHUM (HAOIIOACHUE, H3MEPEHUE, SKCIIEPUMEHT, MOICTUPOBAHUE)

ChopMupoBaHHOCTH YMEHHI ONPEIEISITh BAJICHTHOCTD U CTEIICHb OKHCIICHUS
XUMHYECKHX JJIEMEHTOB B COCIMHEHHSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBAJICHTHAs, MOHHAS, METATMYECKAs, BOJOPOIHAS) B COCTUHCHUSIX, THII
KPUCTAJIMYECKON pEeIIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYIspHas,
MOHHAs1, METAJUTUYECKAS )

CdopmMupoBaHHOCTh YMEHUH ONpENEeNsITh XapakTep Cpelbl B BOJHBIX
pacTBOPAaX HEOPraHUYECKUX COCAUHEHUI

1.6

CpopMHUpOBaHHOCTH YMEHHUs KJIACCH(PUIIMPOBATH XUMUUYECKHE PEAKIHMH 10
pa3MuYHBIM TpU3HAKaM (YHCIYy M COCTaBy pPEarupyrolluX BEIIeCTB, TEIUIOBOMY
abdexTy peakiuu, U3MEHEHUIO CTENeHEH OKUCIEHUS DSJIEMEHTOB, OOpaTHMOCTH
peaKkIMK, YIaCTHIO KaTalnu3aTopa)

1.7

ChopMupoOBaHHOCTb YMEHMH COCTaBJISATh YpaBHEHHUS PEAKLUN Pa3IMUHBIX
TUIIOB, IMOJIHBIE U COKpAalIEHHbIE YPAaBHEHMsI peaklMii MOHHOTO OOMEHa, YUMThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEaKIMU UAYT 10 KOHLA

1.8

1.9

1.10

ChopmupoBaHHOCTH yMEHUW TPOBOJUTH PEAKIUU, TMOATBEPKAAIOIINE
Ka4eCTBEHHBIM COCTaB pPA3JWYHbIX HEOPraHMYECKHX BEIIECTB, pPaCIO3HABATh
ONBITHBIM NMYTEM HOHBI, NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpPaX HEOPraHUYECKUX
BEII[ECTB

ChopMHUpPOBAaHHOCT, YMEHUW PACKPHIBATh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIMA MOCPEICTBOM COCTaBJICHHs JJIEKTPOHHOTO OaliaHca
ATUX PEaKIUl

CopMHUpOBaHHOCTH YMEHUH OOBACHITH 3aBHCUMOCTDh CKOPOCTH XUMHUYECKOM
PEaKIuu OT PA3IUYHBIX PAKTOPOB
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1.11

2.1

ChopmupoBaHHOCTh YMEHUN OOBSICHITH XapaKTep CMEIICHHS XMMHYECKOIro
paBHOBECHUS B 3aBUCUMOCTH OT BHEUIHEro Bo3aencTBus (nmpunuun Jle [larense)

OO01mast 1 HeopraHu4YecKasi XUMUS

CdopmupoBaHHOCTh YMEHUN pacKpbIBaTh cMbIch [lepuonnyeckoro 3akoHa
J.M. MenaeneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO, O0bSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYyHKLIUHU

2.2

2.3

ChopMupoBaHHOCTb YMEHHMHM XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKMX 3jJeMeHTOB 1-4 mnepuonoB Ilepuoanueckoil cuctemsl
xumuyeckux anemeHtoB J[.J. MenzeneeBa, ucnoib3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIEC OPOHUTAINY», «IHEPIeTUYECKHE YPOBHU», OOBSCHITH 3aKOHOMEPHOCTH
U3MEHEHHs CBOWCTB XHMMHYECKUX 3JIEMEHTOB M MX COCIMHEHMH IO Iepuojam u
rpynnaMm [lepuoandeckoil cucteMsl XUMHUYECKUX d1eMeHTOB [[.1. MenneneeBa

ChopmupoBaHHOCTE yMEHHI  XapaKTepU30BaTh (OMHCHIBATH)  OOIIKE
XUMHYECKHE  CBOMCTBA  HEOPraHMYECKHX  BEIIECTB  Pa3jMYHBIX  KJIACCOB,
MOATBEPKJIATh CYIIECTBOBAHUE TEHETUYECKOW CBSI3HM MEXAY HEOPTaHMYECKUMHU
BEIIECTBAMH C TOMOIIbIO YPAaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIH

2.4

2.5

2.6

2.7

2.8

CdhopMupoBaHHOCTb YMEHHU yCTaHaBIUBAaTh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BELIECTB II0 UX COCTaBy K ONpeAEIEHHOMY Kiaccy (rpyImie)
COeMHEHUH (MpOoCThle BELIECTBA — METAIbl U HEMETaJlIbl, OKCHJIbl, OCHOBaHUS,
KHCIIOTHI, aM()OTEPHBIE THAPOKCHIBI, COJIN)

CdopmMupoBaHHOCTh YMEHHUI HCIOJIB30BaTh XUMHUYECKYID CHMBOJMKY MAJIs
coctaBiieHUs:  (OpMya  BEUIECTB M YpPaBHEHHH  XMMMYECKMX  PEaKIMi,
cucremarnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIe Ha3BaHHS OTIEIBHBIX
HEOpPraHMYeCKUX BellecTB (yrapHbld Tra3, YIJIGKUCIBIA ra3, aMMuak, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U IPYTHUE)

ChopmupoBaHHOCTH yMEHMI  XapaKTepu3oBaTh (OMHCHIBATh)  OOIIKE
XUMHUYECKHE  CBOMCTBA  HEOPraHWYECKMX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOJATBEPXKJIATh CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXAY HEOPraHMYeCKUMU
BEIIECTBAMH C TIOMOIIHIO YPaBHEHUH COOTBETCTBYIOIMUX XUMUICCKIX PEAKIIHIMA

CdopmMupoBaHHOCTh YMEHUN IJIAHUPOBAaTh U BBINOJHITH XMMHYECKUN
HKCIEPUMEHT (pa3lioKeHUE MEepOKCHIa BOJOPOAAa B MPHUCYTCTBUU KaTaau3aTopa,
OIpEIENIEHUE CPEbl PACTBOPOB BEIIECTB € MOMOILBIO YHUBEPCAILHOTO MHIUKATOPA,
BIMSIHUE DAa3JIMYHbIX (DAaKTOPOB HAa CKOPOCTb XHUMHUYECKOM peakiH, peakiuu
MOHHOTO OOMEHa, KauyeCTBEHHbIE pEaKIHMH Ha cyibdar-, KkapOOHaT- M XJIOpUA-
AQHUOHBI, Ha KaTMOH aMMOHMsI, PELIEHUE DKCIIEPUMEHTAIBHBIX 3aJad IO TeMaM
«Meramnel» u «Hemeramib») B COOTBETCTBUM C MTPaBUJIaMU TEXHUKU 0€30MaCHOCTH
npu oOpallleHHH ¢ BeIlecTBaMH M JJa0OpaTOPHBIM 00OpYAOBaHUEM; INPEICTaBIISATh
pe3ynbTaThl  XMMUYECKOro  3KclepuMeHTa B (opMe 3amucu  ypaBHEHHH
COOTBETCTBYIOLIMX peakuuid U (QOpMyIHpOBaTh BBIBOJBI HAa OCHOBE 3THX
pe3yiIbTaToB

CopMHUpOBaHHOCTH YMEHUN COOMIOATH MPaBUJIa MOTH30BAHUS XHMHUYECKOMN
nocyaod u 1ab0paTOpHBIM O0OpyIOBaHMEM, a Takke IMpaBWiia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHUHM C HHCTPYKIMSIMH IO BBIMOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKHUX ONBITOB

2.9

C(I)OpMHpOBaHHOCTL yMeHI/Iﬁ XapaKTCpU30BaTb XUMHUUYCCKUC IMIPOLECCCHI,
JCKalmue B OCHOBE IMPOMBINIJICHHOTO ITOJYUYCHUSA cepHoﬁ KHUCJIOTBI, aMMHaKa, a
TaKXC C(bOpMHpOBaHHOCTL HpCI[CTaBJ'ICHI/Iﬁ 00 O6IJ_II/IX HAayYHbIX TIpHUHOUIIAX H
9KOJIOTHYECKHX npo6neMax XUMHUYCCKOI'o IIpoOn3BOJACTBA
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XUMHSA U )KU3Hb. PacuéThl

3.1

ChopMHUpPOBAaHHOCTh ~ TPEACTABICHUM O XUMHUYECKOH  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMUHU B MO3HAHUU SIBJIICHUM NPUPOJIbI, B
GbOpMUPOBAHUM MBIIIJICHUS M KYJIbTYphl JIMYHOCTH, €€ (QYHKIHMOHAIBHOMN
IPaMOTHOCTH, HEOOXOTUMOW JJisi PEIICHUS TMPAKTHUECKUX 3aJa4 U IKOJIOTHUYECKU
000CHOBaHHOT'O OTHOILIEHUSI K CBOEMY 3/IOPOBBIO U IIPUPOJIHOM cperie

3.2

3.3

3.4

3.5

ChopMupoBaHHOCTh yMEHUW KPUTHUYECKUA aHAIU3UPOBATh XHUMHYECKYIO
uH(pOpMallMIO, TOJIYy4aeMyl0 U3 Ppa3HbIX HCTOYHUKOB (CpeACTBa MaccOBOM
KOMMYHUKAaIUH, ceTh IHTEepHET u npyrue)

ChopmupoBaHHOCTE  yMEHHIA  COONIOJATh  TpPaBHJIA  DKOJOTHYECKHU
1eJ1eco00pa3sHOro TMOBeACHUs B OBITY U TPYAOBOM JEATENBHOCTH B LEJAX
COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOILIEH IIPUPOTHOM CPEIbI

Oco3HaBaTh ONAaCHOCTh BO3/EWUCTBUS Ha JKUBBIE OPraHU3MBbl ONPEIEIEHHBIX
BEIIECTB, MOHMMAas cMbica mnokazatens I[IJIK, mosicHATe Ha mpumepax crocoObl
YMCHBIICHUSA U MTPEAOTBpALICHUA UX BPECAHOI'O BOSZIGfICTBI/I?[ Ha OpraHus3M 4YCJIOBCKa

CpopMHUpPOBAaHHOCT, YMEHHI TMPOBOAWTH BBIYUCICHHUS C HCIOJIb30BAHHEM
MOHSITUS «MaccoBasi I0JIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MpU
XUMHUYECKHX PEaKIHsIX, MacCchl BemecTBa WM 00BEMa Ta3oB IO HM3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce WU O0BbEMY OJHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOTO I(PQeKTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacCChl
BEILECTB, IPEBPAILECHHS U COXPAaHEHUS SHEPTUU
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Teopernyueckre OCHOBBI OPraHUYECKON XUMUU

[Ipenmer opraHuueckod XuMHHM: €€ BO3HHUKHOBEHHE, pa3BUTHE U 3HAUYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepUajioB. Teopusi CTPOCHHUS OPraHUYECKUX COCAMHEHUM
A.M. bytiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

CrtpykrypHble (hOpMYIBI OpraHMYeCKUX BellecTB. ['oMomorus, nzomepusa. XuMudeckas
CBSA3b B OpPraHMYECKHUX COCJAMHEHHUSX — OJMHApHBIE W KpaTHble CcBs3u. llpencraBieHue o
KJ1acCU(UKALUU OPraHUYECKUX BEIECTB

2

Homenknatypa opraHuyeckux COEAMHEHUN (cucTeMaTHYecKas) U TpUBUAJIbHBIC
Ha3BaHUS BOKHEUIIINX MPEJICTABUTENICH KJIACCOB OPTaHUYECKHUX BEIIECTB

YrieBoxopoasl
AJKaHbI: COCTaB M CTPOEHHE, TOMOJOTMYECKUI psii. MeraH M 3TaH — mpocTeniine

IPEJCTaBUTENIN AJIKAHOB: (PU3MUECKUEe M XHMMHUYECKHE CBOMCTBAa (peakLuu 3aMeLIeHHs U
TOPEHMS1), HAX0XAEHUE B IPUPO/JIE, TOTYUEHUE U IPUMEHEHNE

AJKEHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKHH psAa. OTWIEH W MpONUIeH —
IPOCTEHIINE NPEACTaBUTENIM AalKEeHOB: (U3MuUecKue M XMMHUYECKHE CBOWCTBA (peakuuu
TMJIPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATALIUY, OKUCICHHUS M NOJIMMEPHU3allu1), OIYy4EeHUEe U
IIPUMEHEHHE

Ankanuensl: Oyragues-1,3 u MmeTunOyTaauen-1,3: crpoeHne, BaXKHEHIIINEG XUMHUICCKHEC
cBOiicTBa (peakius noiauMmepusanuu). [logydeHre CHHTETHYEeCKOro KayuyKa U pe3HHbI

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, T'OMOJOIMYECKHH ps. ALETUIeH —
MPOCTEHIINNA TPEACTaBUTENb AaJIKUHOB: COCTaB, CTPOEHHE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBA (peakuuy T'MJIPUPOBaHUS, TaJOre€HUPOBAHMs, TUApPATAllUU, TOPEHUs), OIyUeHUuEe U
IIPUMEHEHHE

Apenbl. beHson: cocra, cTpoeHue, (U3MYECKHE U XMMUUYECKHE CBOMCTBA (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUSA), MOJYYCHHE M TMPUMEHEeHHe. TOIyol: cocTaB, CTPOEHUE,
¢u3nyecKrne 1 XMMHUYECKHE CBOMCTBA (pPEeaKIMK TrajlOreHUPOBaHUS U HUTPOBAHUS ), OJyUYEeHUE
n npuMeHeHne. TOKCHMYHOCTh apeHOB. ['eHeTndeckass CBsI3b MEXIY YIJIEBOJOPOAaMH,
IMpHUHAJIC)KAIUMHA K pa3JIMYHbIM KJIaCCaM

[TpuponHble MCTOYHUKU YIIIeBOAOPOJOB. IIpuponHbiil ra3 u mnomyTHble HE(TSIHBIE
razel. Hedtp n e€ mpoucxoxnaenue. CrnocoObl nepepabOTKH HePTH: NMEeperoHka, KPEeKUHT
(TepMUYECKH, KaTaTUTHUECKuii), mupoaus. [IpoaykTel nepepaboTku HedTH, UX TPUMEHEHUE
B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib M IPOJYKTHI €ro nepepadboTKu

3

3

3

KPICJ'IOpOI[COI[Cp)KaH_II/IC OpTraHU4YCCKUC COCANHCHU

[IpenenbHblE OAHOATOMHBIE CIUPTHI. METaHON M 3TAHON: CTPOEHHE, (PU3NYECKHE U
XMMHUYECKHE CBOMCTBA (peakIMM ¢ aKTUBHBIMH METaJlJIaMHU, TaJOr€HOBOJOPOJaMH, TOPEHUE),
IpuMeHeHne. BonopoaHble CBA3M MEXAy MOJEKylamMu crnupToB. JlelicTBMe MeTaHona M
JTaHOJa Ha OPraHu3M 4YeloBeKa. MHOTOaTOMHBIE CHUPTHI. OTWIEHIVIMKONb W TIIMLEPHH:
CTpoeHHe, (U3NYECKHe U XHMHUYECKHE CBONCTBA (B3aMMOJCIHCTBHE CO IIETOYHBIMH
MeTaJlJlaMi, Ka4eCTBEHHAsl pPEaklMs Ha MHOTOAaTOMHBbIE cIUpPTHI). JlelicTBUEe Ha OpraHusM
yenoBeka. [ [puMeHenue rimnepruHa U STUIICHIITUKOJIS

®DeHOI: CTpPOCHUE MOJICKYJbI, (PU3NYeCKHe M XWMHYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona
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Anpneruapl U KeTOHbl. DOopManbIerHj, ameTalbICTHI: CTPOCHHE, (HU3UYECKHE H
XUMHUYECKUE CBOWMCTBA (pEAKIMU OKUCJICHUS U BOCCTAHOBJICHHS, KaYECTBEHHbBIE PEaKLUH),
MOJTyYCHUE U IPUMECHEHUE

OOHOOCHOBHBIE TpeJelibHbIe KapOOHOBbIE KHUCIOTHL. MypaBbuHas U yKCyCHas
KHUCJIOTBI: CTpOeHHUe, (U3NYEeCKHe M XMMUYECKHE CBOMCTBa (CBOMCTBa, oOImMe Ui Kiacca
KHCIIOT, Peakius 3Tepu(uKaluu), mnojiyueHue M npumeHeHue. CTeapruHOBas U OJIEMHOBAs

4 KHCIIOTBl KaK IMPEACTABUTEIH BBHICIIMX KapOOHOBBIX KHCIOT. Mpblla KaK COJIM BBICIIMX
KapOOHOBBIX KUCIIOT, KX MOIOIIIEE JICHCTBHE
3 CrnoxxHble 23(pUpPHl KAk MPOU3BOJHBIC KapOOHOBBIX KHCIOT. [HAPOIN3 CIOKHBIX
5 a¢upoB. Kupsl. ['maponus xupos. [IpumeHenne sxupoB. bruosoruueckas poib )KUPOB

VYriueBoapl: cOCTaB, KiaccH(HKAIUsA YriaeBOoJ0B (MOHO-, JM- M IOJUCAXapHJIbI).
I'moko3a — mpocTeiimmii MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (U3NYECKHE U
XUMHUYECKHE CBOWCTBa (B3aummojeicTBue ¢ ruapokcuaoM menu(ll), okucienne aMMuadHbIM
6 pactBopoMm okcuaa cepedpa(l), BoccTraHoBIeHHE, OpOKEHHE TIIOKO3BI), HAXOXKJICHHUE B
' npuUpoJie, MpUMEHEeHHe, Onosorudeckas posib. ®otocunres. OpyKTO3a Kak U30MEP TITHOKO3BI.

Kpaxman u memtrono3a Kak NpUpoAHble moimMepbl. CTpoeHHE KpaxMmalia W IeJUTFOJIO3HI.
dusnyeckue ¥ XUMUYECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KaYeCTBEHHAs PEaKIUs C HOIOM)

4 A30Tcoz[ep>1<amne OpPraHn4cCKueC COCAMHCHUA

y AMUHOKUCIOTHI Kak aMdoTepHble opranudyeckue coequHeHus. Ousnueckue u
1 XUMUYECKHE CBONCTBA aMUHOKUCIOT (Ha mpuMepe MMIMHA). buomornueckoe 3HaueHue
' aMUHOKHCIOT. [lenTuabl

y benku kak npupoHble BHICOKOMOJIEKYISIpHbIe coeanHenus. [lepBuunas, BTopuyHas u
2 TPETUYHAsE CTPYKTypa O€IKOB. XWMHUYECKHE CBOWCTBA OEJNKOB: THAPOJIM3, JIEHATypaIus,
' KayeCTBEHHbIE peaKIUi Ha OeIKU

g BBICOKOMONIEKYJISIpHBIE COEIMHEHMS

OCHOBHBIC IOHSTHS XUMUH BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/If/'Il MOHOMCp, IOJMMEP,
CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCPU3AlNU, CPCAHSASA MOJICKYIISIpHAd Macca. OcHoBHBIC
MCTOAbI CUHTC3a BBICOKOMOJICKYJIIAPHBIX COCI[I/IHGHI/II\/JI — MOJIMMEpHU3alnAa U MOJUKOHACHCAI A

3KCH€pI/IM€HTaHBHBIC MCTOJbI U3YYCHHA BCIICCTB U UX HpCBpaHICHI/II\/'II O3HaAKOMJICHUC

2 c obOpasuamu NPHUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KaydykoB. Ilomyuenue
' CUHTETUYECKOIO KaydyyKa U PE3UHBI

11 KJIIACC

Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

1 TeopeTrnueckre OCHOBBI XUMHH

XUMUYEeCKUH 3leMeHT. ATOM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOYKA.

1 DHepreTuueckue ypoBHH, OYPOBHH. ATOMHBIE OpOUTay, S-, P-, d-31eMeHThl. OcOOeHHOCTH

A1 pacripeieieHus JIEKTPOHOB M0 OPOUTANISIM B aTOMaX 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUO/IOB.
DneKTpoHHasi KOHPUTYypalns aTOMOB

Ilepnonnueckuit 3akoH u llepuomuyeckas cucrema XuMHUYecKuX 3aemMeHTOB JI.U.

MenpeneeBa. CBsA3b INEpUOAMYECKOrO 3akoHa M Ileproguyeckoil CHCTEMBl XUMHYECKHX

5 anemeHToB /.M. MennaeneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH

' M3MEHEHHsI CBOMCTB XHMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX U CIOXHBIX
BELIECTB I10 TPYIIaM U IepruoaaM. 3HaueHUe MepUoINYECcKOro 3aKoHa B pa3BUTHN HAYKH

1 CtpoeHue BemiecTBa. XUMHUYECKasl CBS3b. Buabl XUMHUeCKOM CBS3U (KOBaJIEHTHas
3 HENoJIsIpHasl U NOoJIApHasi, HOHHAsl, MeTajuindeckas). VIoHbl: KaTHOHBI M aHUOHBL. MeXaHU3MBbl
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0o0pa3oBaHMs KOBAJEHTHOM XHMHYECKOW CBsI3M (OOMEHHBIM W JIOHOPHO-aKICHITOPHBIN).
Bonopoanas cBsi3b

BanmenTHOCTS. SHGKTpOOTpI/IHaTeJ'IBHOCTB. CreneHb OKHUCIICHUS

BeniectBa MOJEKYISPHOTO M HEMOJIEKYISPHOTO CTPOCHHSA. 3aKOH IIOCTOSHCTBA

1 cocraBa BemecTBa. THIBI KpPUCTAJUIMYECKHX PELIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT

TUNA KpUCTAUIMYEeCKOW pemérku. IloHatne o naucnepcHbIX cucreMax. VcTuHHBIE H
KOJUIOMIHBIE pacTBOpBL. MaccoBast 10JIs1 BEIECTBa B pacTBOPE

1 Knaccugukanus Heopranmdeckux coequHeHud. HomeHknaTypa HeopraHMYecKHX
BEIICCTB
Xumnueckas peakuus. Knaccupukanuss XMMUYECKUX PEaKIUi B HEOPTaHUYECKOW H
OPraHMYECKOM XHMMHUHU. 3aKOH COXPAaHEHUsS MacChl BEUIECTB, 3aKOH COXPaHEHUS U
[IPEBPALLCHNS YJHEPTUU IIPY XUMHUECKUX PEaKIMsIX

CkopocTb peakiuy, e€ 3aBUCUMOCTh OT Pa3InYHbIX (PaKTOPOB

10

1 OOparumMsble peakuuu. XuMuyeckoe paBHoBecue. MakTopsel, BAMSIOIUE Ha COCTOSHUE
xumuyeckoro paBHosecus. [Ipuanun Jle [larense

1 OnexTponuTnueckas auccouuanus. CunbHble U cinalOble AueKTponuThl. Cpena BOJHBIX
pacTBOPOB BELECTB: KKcas, HEUTpalibHas, 1enoyHas. Peakiiuy noHHOro ooMeHa

A1

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pCaKknuun

Z Heopranuueckas Xumust

Hemeramnsl. Ilonoxxenune HemetauioB B Ilepuoguueckoil cucreMe XUMHUYECKUX
anemenToB J[.M. MeHneneeBa U OCOOEHHOCTH CTPOEHMsI aroMoB. DPU3NYECKHE CBOWCTBA
HEMEeTaJJIOB. AJIJIOTPONUSI HEMETAJUIOB (Ha MpUMepe KUCI0poJia, cepbl, hocdopa u yriaepoaa)

XVMHYECKUE CBOMCTBA BaXKHEUIINX HEMETAJUIOB (TalOreHoOB, cephl, azoTa, (ocdopa,
yriaepoga W KpPEMHHs) M HUX COEIMHEHUN (OKCHAOB, KHUCIOPOICOAEPk AIIUX KHUCIIOT,
BOJOPOJHBIX COeqUHEHNH). [[puMeHenne Ba)KHENIINX HEMETAJIJIOB U UX COEITMHEHUN

Mertannsl. [lonoxenue metauioB B [lepuoanyeckoit cucteMe XMMUYECKUX 3JIEMEHTOB

2 JI.1. MenpneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX OOOJOYCK aTOMOB METaJIOB.

O6mue Qusuyeckue cBoiicTBa MeTainoB. CIUIaBbl METANIOB. DJIEKTPOXUMHUECKHUNA Pl
HaIlpsKEHUH METaJUIOB

XVUMUYECKUE CBOICTBA BaXXHEHIIMX METAIJIOB (HATPHUH, Kanwii, KaJblUW, MarHuii,
QTIOMUHUMA, [UHK, XPOM, >K€JIe30, MeAb) U UX coeauHeHui. OOmmue crnocoObl MOTy4eHHS
MeTaisoB. [I[pumMeHeHre MeTanioB B ObITY U TEXHUKE

Z I'eneTnyeckas CBA3b HCOPraHNMYCCKUX BCHICCTB, INPHUHAMICKANIUX K PaA3JINYHbIM
KJj1accaM

(d%]

XUMHS U KU3Hb

Porp xumMum B oOeCredeHWM HSKOJOTMYECKOW, DHEPreTUYECKOM U  IHUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEAWIMHBI. [[OHSATHE O HayyHBIX METOAAaX TMO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUN

(d%]

[IpencraBnenuss o0 OOMKMX HAy4YHBIX MPUHIUNAX MPOMBIIUIEHHOTO MOJy4EHUs
BAKHEUIIINX BEILECTB. YeI0BEK B MUPE BELIECTB M MAaTE€pPUAJIOB: BAKHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIMOHHBIE MaTepHUalIbl, KPACKH, CTEKJIO, KE€paMuKa, MaTepuaibl s
3JIEKTPOHUKHU, HAHOMaTepHaJibl, OPTaHUYECKHUE U MUHEpAJIbHbIE y100pEeHus

(d%]

(d%]

Xumus u 3J0pPOBEC YCJIIOBCKA: IMpaBHJia MCIIOJb30BAaHUSA JICKAPCTBCHHBIX IIPEIIapaToB,
IpaBUjia 0€30I1acHOTO MCIIOJIb30BAHMS IpernapaToB OBITOBOI XMMUH B HOBCC,[[HCBHOﬁ KHU3HHU
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