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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma Mo XUMHUM Ha YPOBHE CpeAaHEero oOmiero oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanun B Poccuiickoit ®enepanun»,
TpeOoBaHUI K pe3ylbTaTaM OcBOeHUs (enepanbHOM 00pa3oBaTeIbHONW MPOrPaMMBbI CPEIHEro OOIIEero
obpazoBanust (POII COO), mpencraBieHHblx B DenepasbHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom KoHmenmuum mnpenomaBanus ydeOHOro mpeaMera «XUMHUS» B
oOpa3zoBaTenbHBIX OpraHu3anusx Poccuiickoir ®enepaiiuy, peaqu3yOIUX OCHOBHbIE 00pa3oBaTeIbHbIC
MIpOrpaMMbl, 1 OCHOBHBIX MOJIOKeHHI «CTpaTeruu pa3BuTusi Bocnutanus B Poccuiickoit denepaunu Ha
nepuon 10 2025 roga» (Pacnopsikenue [IpaBurenscra PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJXOJIOB K pa3pabOTKe MporpamMMmbl MO XUMHH, K ONpPEIEICHUI0 OO0IIel CTpaTeruu
00y4eHHs, BOCIIMTAHUA U Pa3BUTHUS 00YJAIOIIUXCs CpeACTBaMHU ydeOHOoro mpeamera «Xumus» as 10-11
KJIaccOB Ha 0a30BOM ypOBHE COCTaBWJM KOHIentyaidbHbie mojoxenuss OIOC COO o
B3aMMOOOYCIIOBJIIGHHOCTH IIeJNiei, COAep)KaHMs, pe3yabTaToB OOy4YeHHs W TpeOOBaHUH K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumudeckoe oOpa3oBaHHE, MOJIy4aeMOE BBITYCKHHUKAMHU 00I1e00pa3oBaTeIbHON OpraHu3aluy,
SIBJIIETCS. HEOTHEMIIEMOM YacThi0 WX 00pazoBaHHOCTU. OHO CIYXKUT 3aBEPLIAIOIINM ATAOM pealu3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUYEBBIX LEHHOCTEH, MPUCYIIMX IIEIIOCTHOH CHCTEME
XUMHUYECKOr0 00pa3oBaHus. DTHU ILIEHHOCTH KAacCaroTCS MO3HAHUS 3aKOHOB MPHUPOAbI, (OPMUPOBAHUA
MHUPOBO33PEHUSI M OOLIEH KYIbTYyphl YeJIOBEKa, a TAKKe DKOJOTHUYECKH OOOCHOBAHHOTO OTHOIIECHHS K
CBOEMY 3J0pPOBbI0 M TPHUPOAHOI cpene. Peanmusyercss xumudeckoe oOpa3oBaHHMe OOydaroOlUXCs Ha
YpOBHE CpeIHEro oouero oOpa3oBaHUsl CpEICTBaMU yuyeOHOro mnpeamera «XuUMHUsS», COAEpKaHHE U
MIOCTPOCHHUE KOTOPOTO OIpe/eieHbl B MPOrpaMMe MO XUMHUU C Y4ETOM crelu(UKH HAyKd XUMHH, €€
3HAYEHUS B IMO3HAHUU MPHUPOJBI U B MaTEPHAJIbHOM KU3HU OOLIECTBA, a TAKXKE C YUIETOM OOLIUX LENeH U
MPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpeAHEro oOlmiero oOpa3oBaHHs B
Poccuiickoit ®enepanuu.

XUMHS Kak d3JEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HIpaeT 0co0yl0 polib B COBPEMEHHOM
IUBWIN3ALUN, B CO3JaHWM HOBOM 0a3pl MarepHaibHON KyabTypbl. OHa BHOCHT CBOM BKJIaJg B
(dbopMUpOBaHHE PALMOHAIBHOTO HAYYHOTO MBILIUICHHS, B CO3/IaHUE IIEIOCTHOTO MPEACTaBICHUS 00
OKpY’KaIOIlleM MHUpE KaK O €IMHCTBE IMPUPOJIbI U YEIOBEKa, KOTOpoe (POpMHUpPYETCs B XUMUU HAa OCHOBE
IIOHMMAaHHs BEIECTBEHHOIO COCTaBa OKPYXKAIOUIET0 MHUPA, OCO3HAHMS B3aMMOCBS3M MEXIY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3aMMOAEWUCTBYS C IPYIrMMHM €CTECTBEHHBIMM HayKaMH, XUMHS CTajga HEOTHbEMIIEMOMU
4acTbl0 MHPOBOM KYJIBTYPBI, HEOOXOJUMBIM YCIIOBUEM 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, HKOJIOTHUECKOH O€30MaCHOCTH U OXPaHbI 37J0POBBS.

B cootBeTcTBMU C OOIMMH LENSIMHA W MPUHIIMIIAME CPEAHETO OOIIETro 00pa3oBaHus CoJIepKaHUE
npeamera «Xumusi» (10-11 kaaccel, 6a30Bblii ypOBEHb H3yUEHHs) OPUEHTHPOBAHO PEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJIFTOTOBKY OOYYaroNIuXcsi, HEOOXOAUMYIO UM ISl BEIPAOOTKH MHUPOBO33PEHUYECKUX
OPHEHTUPOB, YCHEIIHOTO BKJIIOYEHMSI B KH3Hb COLIMYMa, MPOAOJDKEHHMS 0Opa3oBaHMs B Pa3IMYHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocrapnstomuMu npeaMeTa «XUMHUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHUs» U
«O0m1ast 1 HeopraHU4eckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsI KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOif HAyKH: CUCTeMa 3HAHUH M0 HEOPraHMYECKOW XUMHHU (C BKJIFOUYCHHEM 3HAHUH U3 00IIe XUMUM)
U OpraHu4eckom xuMuu. @DOpMHpPOBAaHME JAHHOW CHUCTEMBI 3HAaHUM TIpPH HU3Y4YEHHHM IpeaMmeTa
obecrieyrBaeT BO3MOXHOCTh PAaCCMOTPEHHsI BCETO MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB M TEOPUH XMMUH.

CrpykTypa copepkaHusi KypcoB — «Opranudeckas Xumus» U «OO0I1as 1 HeOpraHMUecKasi XUMHUs»
chopMupoBaHa B IporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOAXOJa K M3YYEHHIO Y4eOHOro
MaTepuaja M O0OyCIIOBJIEHA HCTOPUYECKH OOOCHOBaHHBIM DPAa3BUTHEM 3HAHUH Ha ONpeAeiIEHHBIX
TEOPEeTUYECKNX ypoBHX. Tak, B Kypce OpraHMYecKOoil XMMHUU BEIeCTBAa pacCMaTPUBAIOTCS Ha YPOBHE



KJIACCUYECKOW TEOPUH CTPOEHHUS OPraHMYECKUX COCIUHEHUM, a TAaKK€ Ha YPOBHE CTEPEOXUMHUUYECKHUX U
ANIEKTPOHHBIX TPEJCTABICHUNH O CTpoeHHH BemiecTB. CBeleHHs 00 HM3ydaeMbIX B Kypce BeIIecTBax
JAIOTCS B PA3BUTUHU — OT YIVIEBOJAOPOJIOB JIO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHUH. B kypce
OpPraHMYEeCKOM XHWMHUHU TOJYy4YaloT pa3BUTHE CGHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs NIEPBOHAYAILHBIC TPEJCTABICHUS O XUMUYECKOW CBSI3M, KIACCH(PUKAIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTHU CBOMCTB BEILLIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUU.

[Tox HOBBIM YTJIOM 3pEHUS B IIPEeaMETE «XHUMUs» 0a30BOTO YPOBHS PaCCMATPHUBACTCS M3yUSHHBIN
Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHUs TEOPETUUYECKHUI Marepral U (aKkTOJIOTHYECKUE CBEICHUS O
BEILIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas 1 HeopraHU4ecKas XUMUS»
oOyyaroluMcsi TPEJOCTaBISAETCS BO3MOXKHOCTH OCO3HATh 3HAUYEHHE MEPUOIMYECKOro 3aKOHa C
OOIIETEOPETUYCCKUX M METOJOJIOTHUSCKUX TO3HUIHHA, TIyOKe TOHATh HCTOPUYECKOE W3MECHEHUE
(YHKIHHA 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIOIMICH U MPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHMM O Ba)XKHEHMINMX BELIECTBaX, HMX COCTaBE, CTPOCHUHU, CBOMCTBaX W
IIPUMEHEHUH, A TAaKXKE€ O XUMHUYECKHUX pPEaKUMsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUs
nonosnHserca B Kypcax 10 u 11 kiaccoB ayieMeHTaMu cofepKaHUsl, UMEIOIUMU KYJIbTYpPOJOTUUECKUN U
MPUKIAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHUMAHHUIO B3aHMMOCBS3U XHMHH C JAPYTUMHU
HayKaMH, pAacCKpbIBaIOT €€ poJib B TII03HABATEIbHOM U MPAKTUYECKON IEATEIBbHOCTH YeJIOBEKa,
CHOCOOCTBYIOT BOCIUTAHUIO YBa)KEHHUS K IPOIECCY TBOPYECTBA B OOJACTH TEOPUU MU MPAKTHUECKUX
MPUIIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMUHOCTHO 3HAYMMBIX
npoOiieMax, CBA3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIMBATh MH(MOPMAIMIO U TPUMEHATH €€ Ui
TIOTIOJIHEHUSI 3HAHUM, PEIICHUSI UHTEJUICKTYAJIbHBIX U SKCIIEPUMEHTAJIBHBIX MCCIIEI0OBATEILCKHUX 3a1a4. B
L[EJIOM COJepKaHue Y4eOHOro mnpeamera «XHUMHs JaHHOTO YPOBHS H3Y4YEHHsS OPUEHTHPOBAHO Ha
dbopMUpOBaHHE y O0YYAIONIMXCS MHUPOBO33PEHUYCCKOW OCHOBBI JUIS MOHUMAHUS (PIIOCO(PCKUX HICH,
TaKMX KaK: MaTepuajibHOE €JUHCTBO HEOPraHMYEeCKOr0 MU OPraHM4ecKoro MHpa, OOYCIOBIEHHOCTb
CBOMCTB BEIIIECTB MX COCTABOM U CTPOCHHEM, MTO3HABAEMOCTh MPUPOJIHBIX SIBJICHUH MyTEM SKCIIEPUMEHTA
U peuleHHs] MPOTUBOPEUUH MEXIy HOBBIMHU (DaKTaMH U TECOPETHUECKUMH IPEANOCHIIKAMHU, OCO3HAHUE
pOJIM XMMHUU B PEUICHUH SKOJIOTHMYECKHX IMPOOJeM, a Takke MpoOieM COSpexeHHUs SHEePreTUICCKUX
PECYpPCOB, ChIPbsl, CO3/1aHUSI HOBBIX TEXHOJIOTUH U MaTEpHUAJIOB.

B mnnane pemeHus 3ajad BOCHHUTAHUS, Pa3BUTHS U COLMATU3AIMHU OOYYAIONIUXCS TMPUHSITHIC
MporpaMMoil MO XHMMHHM TOAXOAbl K ONPEIEICHUI0 COAEpXKaHUs M TOCTPOCHHS MpeameTa
MpeAyCMaTpuBaOT (GOPMHUPOBAHUE YHUBEPCATIBHBIX YYEOHBIX JCUCTBUM, UMEIOIMINX 0a30BOE 3HAYEHUE
JUIS pa3IMYHbIX BUIOB JESATENBHOCTH: PEIIeHUs MpobiieM, MOMCKa, aHalnu3a U o0paboTKu HHGOpMaIuH,
HEOOXOIUMBIX [UJIi TPUOOPETEHUs OMNbITa TMPAKTUYECKONM U HCCIEAOBATEIIbCKON JCSTENBHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B MO3HAHUU XUMUH.

B npakTuke mpenomaBaHusi XMMHH KaK Ha YpPOBHE OCHOBHOTO 0OIero oopa3oBaHus, TaKk W Ha
YPOBHE cpenHero olmiero oOpa3oBaHUs, MPH OMPEICIICHUH COAECPKATENbHON XapaKTePUCTUKH IeNen
W3y4eHHUs TpeIMeTa HanpaBJICHHEM TMEPBOCTENEHHON 3HAYMMOCTH TPAJUIIMOHHO TIPU3HAETCS
(dbopMHpOBaHNE OCHOB XUMHUYECKOW HAayKU KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOM
NESITeTLHOCTH YE€JIOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. C METOIUYECKON TOUYKHU
3pEHUSI TAKOM MOJIXO0/ K OIPEIETICHUIO LieJIel U3yUeHUs ITPEAMETA SIBISETCS BIIOJIHE ONPAB/IaHHbIM.

CoriacHO TaHHOW TOYKE 3pPEHUS TJIaBHBIMH LEISIMU H3YUYCeHUs TIpeaMeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

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

. (dbopMUpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAayYHBIX METOJaX MO3HAHHS BEIIECTB U
XUMHUYECKUX PEaKIMii, HEOOXOUMBIX JIsl IPUOOPETEHHs] YMEHUI OPHUEHTUPOBATHCS B MHUPE BEIIECTB U
XUMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B TIPUPO/IC, B MPAKTHUECKON U MMOBCETHEBHON KU3HH,



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

Hapsny ¢ stum, coiepxkarenbHas XapaKTepHCTUKA LENed M 3a7ad HM3ydeHUs IpenMeTa B
porpaMMe Mo XMMHHU YTOYHEHa M CKOPPEKTUPOBAaHA B COOTBETCTBMM C HOBBIMH IPHUOPUTETAMHU B
cucteMe cpeaHero oOmero ooOpazoBanus. CeroiHs B TPENOJABAHUM XUMHUU B OOJBIICH CTENEHU
OTHAETCsl MPEANOYTEHUE NPAKTHUYECKON KOMIIOHEHTE COepaHUs OOy4YeHHs, OpPUEHTHPOBAHHON Ha
MOJITOTOBKY BBIYCKHUKA 00IIe00pa3oBaTeIbHON OpraHW3alyy, BIAJCIOUIET0 He HAOOpOM 3HaHUM, a
(GYHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHMSIMH aKTUBHOTO MOJYYEHHs] 3HAHUN U
MPUMEHECHHS UX B PEATHHOM KH3HU IS PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBs3u ¢ 3TUM npu u3ydeHuu mnpeamera «XUMHSL» TOMHHHUPYIOIIEEe 3HAUY€HHE MPUOOPETaroT
TaKue LeJH U 331a4H, KaK:

ajanTtanus OOydYaloIIMXCs K YCIOBUSM JAMHAMHYHO pa3BUBAromierocss mupa, (hopMUpOBaHUE
MHTEJUIEKTYaJbHO ~ pPa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa30BaHMIO,  COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY NMPUHSATUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEIIIECTBAMH U MX IPUMCHEHUEM;

dbopMupoBaHre y OOYyYaromIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIUN), UMEIOIINX
YHHUBEPCAJIbHOE 3HAUCHHE JJISl PA3JIMYHBIX BHJOB ACATEIBHOCTU: PEHICHUS MPOOIIeM, MTOUCKA, aHAIH3a U
00paboTku uMHPOpPMAIUH, HEOOXOAUMBIX Ui MPHOOPETEHUsl OMbITa JEATENbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B NMO3HAHWU XUMHH, & TAKXKE JUIS OLEHKU C TIO3MIUH SKOJIOTUYECKOH 0e30MmacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HWHTEIJICKTYaJlbHBIX M TBOPYECKHX CIOCOOHOCTEM
00y4aroImuXxcs: CIIOCOOHOCTH CAMOCTOSITETIFHO MPHOOPETaTh HOBBIC 3HAHUS 110 XUMHUHU B COOTBETCTBHH C
KU3HEHHBIMU TOTPEOHOCTSIMH, UCIOIH30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IJIs MOUCKa
U aHaJM3a y4eOHOH M HAyYHO-TIONYJISIPHONW HH(POPMALIUK XUMUYECKOTO COJICPIKAHMS;

dbopMupoBaHHEe M Ppa3BUTHE y OOYYAIOIIUXCS AaCCOLMATUBHOTO U JIOTUYECKOT'O MBIIICHUS,
HaOJII0AAaTeNbHOCTH, COOPAaHHOCTH, aKKYypPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIWMBI, B YAaCTHOCTH, TPU
TUTAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJarommxcsi yOSKAEHHOCTH B TYMaHHCTHYECKOW HAINPaBICHHOCTH XHMHH, €€
BXHOW pPOJIM B PELICHUU TIIOOATBHBIX MPOOJIEM palMOHATBLHOTO MPUPOIONOIH30BAHUS, MOMOTHEHHS
SHEPTeTUYECKUX PECYpCOB M COXPaHEHHs MPHPOTHOTO pPABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’KHOr0 OTHOILIEHMS K MPUPOJE U CBOEMY 3/10pPOBbBIO, a TAK)KE MPUOOPETEHUS OIbITAa MCIIOJIb30BAHMS
MOJIYYCHHBIX 3HAHWWA IS MPHHSATHS TPAMOTHBIX PEIICHUN B CHTYAIUSX, CBSA3aHHBIX C XUMHYCCKHMH
SIBIICHUSIMU.

B yueOHOM mmaHe cpepHero ooiiero o0pa3oBaHus IpeaMeT «XUMHs» 0a30BOTO YPOBHS BXOJIUT B
cocTaB MpeaMeTHOM 06macTu «EcTecTBeHHO-HAYyYHBIE TIPEIMETHI».

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



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOH XUMHUU

[Ipeamer opraHu4eckoil XMMUU: €€ BO3SHUKHOBEHHE, Pa3BUTUE U 3HAYCHHUE B MOJIYYEHUU HOBBIX
BELIECTB U MaTepuasioB. Teopusi cTpoeHUsl opraHudeckux coenuHeHuit A. M. bytneposa, €€ 0CHOBHbIE
noniokeHusa. CTpyKTypHble (OpMyINbl OpraHMYecKux BemiecTB. ['omonorus, uzomepusa. XuUMHUECKas
CBA3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBinenue o kinaccudukaly OpraHMYEcKUX BemlecTB. HoMeHKiaTypa OpraHH4ecKHX
COEMHEHUI (CUCTEMAaTHyeCcKas) M TpPUBHAIbHBIE HA3BaHUS BAaXHEHIIMX NPEICTABUTENEH KJIacCcoB
OpraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YyUEHUS BEIIECTB U UX IMPEBPALLEHUI: O3HAKOMIICHHE C
o0pa3naMi OpraHMYECKUX BEIIECTB M MaTepHallaMd Ha HUX OCHOBE, MOJEIMPOBAHHUE MOJEKYI
OpPraHMYECKUX BEIECTB, HAOIIOJEHUE U ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILEHUIO
OpPraHMYECKUX BEIIECTB IIPU HarpeBaHuu (TJ1aBjIeHHe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUH psia. MeTaH U 3TaH — NPOCTEHIINE NPeICTaBUTENN
aJIKaHOB: (pM3MUecKre M XMUMHUYECKHE CBOWCTBA (PEaklUWW 3aMEUICHHs M TOPEHHUs), HAXOXKICHUE B
MPUPOJIE, OJYUYEHUE U TIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJOIMYECKHM psja. OTUIEH W MpONWIeH — MpocTeiliue
MPEJICTABUTENIM  alIKeHOB: (pU3MYeckre ¢ XUMHUYECKHME CBOMCTBa (peaklUud TUAPUPOBAHUSA,
raJIor€HUPOBAHNUS, THIpaTallii, OKHCIEHUS U MOJIUMEPU3allin), IOJIy4€HNUE U IPUMEHEHUE.

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

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTHYECKHH psii. AIETUIICH — MPOCTEUIIUi
MIPE/ICTaBUTENb AJIKHUHOB: COCTaB, CTpOoeHHe, (GU3NYECKMe M XUMHUYECKHE CBOMCTBa (peakuuu
THIPUPOBAHUS, TaJIOTEHUPOBAHMUS, THAPATAINH, TOPSHHSI ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHHe, (PU3MUECKHE U XHUMHYECKHE CBOWCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOTYYCHHUE U IPUMEHEHHE. 10ayo01: cocmas, cmpoenue, usuieckue u
Xumuyeckue ceotcmea (peakyuu 2an02eHUposanusi U HUMPOBAHUs), NOJLYYeHUue U HNpuUMeHeHue.
TokcuyHOCTH apeHOB. ['eHeTHYecKasi CBS3b MEXK]Y YIJIEBOJOPOAAMU, MPUHAICKAIKUMHA K PA3TUYHBIM
KJIacCaM.

[TpupoaHbIe UCTOYHUKHU YTIEeBOAOPOAOB. [IpupoaHslii ra3 u nonytHeie HeQTsIHBIE ra3bl. HedTh 1
e€ nmnpoucxoxaeHue. CnocoObl mnepepabOTKM He(TU: TEperoHka, KpPEeKUHI  (TEPMHUYECKUH,
KaTaJuTHYeCcKuil), muponus. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHUE B MPOMBIIIIEHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOJYKTHI €0 nepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHMS] BEHIECTB M WX MPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3uamu IaacTMace, KaydykoB M pe3uHsl, kojutekiuu «Hed1b» n «Yroaby», MoaenupoBaHue MOJIEKYI
YTJIEBOIOPO/IOB M TJIOT€HONPOM3BOIHBIX, MPOBEJCHUE MPAKTUYECKONW PabOThI: MOJyYEHHE ATHUIICHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.

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

Kucaopoacoaep:xamme opranndeckue coeMHEHNs

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHOM U 3TaHOJ: CTpOeHHE, (PU3NUecKue U XUMHYECKHe
CBOMCTBA (peaklMd C AaKTUBHBIMH METalUIaMH, TaJOreHOBOAOPOJAaMHU, TOPEHHE), MPUMEHECHHE.
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BonopoaHnele CBA3M MEXIy MOJIEKYJIAMHM CHUPTOB. JIeHCTBHE METaHOJIA M O3TAaHOJIA Ha OPraHU3M
YeloBeKa.

MHOroaToOMHBIE COUPTHL. DTWICHTJIUKOIb W TIUIEPUH: CTPOEHHUE, (PU3MUECKHe M XUMHYECKUE
CBOMCTBa (B3aUMOJICHCTBUE CO IEJIOYHBIMU METAJUIAMU, KaueCTBEHHAs pEakius Ha MHOTOATOMHbIE
cnupthl). JlelicTBre Ha opraHu3Mm yesoBeka. [ [puMeHeHne runepruia u 3TUIICHTJIMKOJIS.

@DeHo: CTPOCHHE MOJIEKYNbI, (PU3WYECKUE M XUMHYECKHE CBONCTBa. TOKCHYHOCTH (eHoa.
[Tpumenenue peHona.

Anpaeruibl U KemoHvl. opMalbIETUl, aleTalbIerul: CTpoeHue, (PU3NUYEeCKre U XUMUYECKUE
CBOMCTBA (pEaKIMKU OKUCIEHUS U BOCCTAHOBJIEHUS], KAUECTBEHHBIE PEAKIMH ), [IOJyYEHUE U IIPUMEHEHUE.

OOHOOCHOBHBIE TIpelebHbIE KAapOOHOBBIE KHUCIOTH. MypaBbUHAasE M YKCYCHas KHUCIIOTBI:
cTpoeHue, (pusnueckue W XMMHUYECKHE CBOWCTBa (CBOMCTBA, OOLIME JUIS KJAcca KHUCIOT, PEaKIHs
sTepuduKanym), noaydeHne u npuMenenue. CTteapuHOBas M OJEMHOBAsk KUCIOTHI KakK MpPEICTaBUTEIH
BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJIA BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

CrnosxxHble 2QUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['Maponu3 cinoxubix 3¢upos. JKupsl.
I'mpponus xupos. [Ipumenenune xupos. buosornueckas posib )KUPOB.

YrneBoabl: cocTaB, Kiaccuukanus yrieBoaoB (MOHO-, AM- U Mojucaxapuibl). ['mokoza —
IIPOCTEHIINM MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUSI MOJEKYJbl, (PU3HMUECKUE U XUMUYECKUE CBOWMCTBA
(B3ammopetictue ¢ ruapokcuaoMm meau(ll), okucieHue aMMuadHbIM pacTBOpoM okcuma cepebpa(l),
BOCCTAaHOBJICHHE, OpOKEHUE TIIOKO3bI), HAXOXKICHUE B NPHUPOJE, NPUMEHEHHE, OMOIOTUYECKas pOIb.
®orocunres. PpykTo3a Kak U30MeEp TITHOKO3HI.

Kpaxman u nemnrono3a kak npupoiHble noaumepbl. CTpoeHHE Kpaxmaiga M LEJUTHOJIO3bI.
duznyeckue U XMMHUYECKHE CBOMCTBA KpaxMmaina (THIPOJIN3, KAYeCTBEHHAs PEaKIUs C HOJOM).

DKcrepuMeHTaTbHBIE METOBI N3YUEHHSI BEIIECTB U UX MPEBPAIICHUI: IPOBEICHUE, HA0II0JCHHIE
U ONHCaHWE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIC PEAKIIMH OJHOATOMHBIX
cnupToB (OKHCIIeHHEe 3TaHona okcuaoMm Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOICHCTBUE 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
BElIeCTBA WJIM MPOJYKTa PEAKIUU MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO W3 HMCXOJIHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

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

benkn xak npupoaHble BBICOKOMOJIEKYJISIPHBIE coenHeHus. [lepBuuHas, BTOpUUHas U TPETUYHAs
CTpYKTypa OenkoB. XUMHUUYECKHE CBOWCTBA OCJIKOB: THAPOJIN3, IEHATYpAllHsl, KAUeCTBEHHBIC PEAKIIUU Ha
OenKu.

OKCrepUMEHTAJIbHbIE METO/Ibl U3yUYEHHS BEILIECTB U MX IPEBpAIICHU: HAOII0IeHUE U ONKMCAHNE
JIEMOHCTPALIMOHHBIX OIBITOB: IeHATypalsl OEJIKOB IPU HArpeBaHUH, IBETHBIE PEAKIH OEIIKOB.

BbicokomouiekyasipHbIe COeJUHEHUS

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

OKCHEepUMEHTAIbHBIE METO/Abl HM3YyU€HHUs BEIIECTB U HUX MPEBpAllleHUH: O3HAKOMIIEHUE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUIYKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXnpeaIMETHBIX CBA3€M NpU H3Y4EHMHM opraHudeckod xumuum B 10 Kiacce
OCYILIECTBIISIETCSl Yepe3 HMCIOJb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAYYHBIX MOHSTUH, TaK U TMOHSITHMH,
ABJIAIOIINXCSI CHCTEMHBIMHU JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA.
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OOue ecTeCTBEHHO-HAYYHbIC TOHSATHS: SIBICHHE, HAy4YHBIH (DaKT, TUIOTE3d, 3aKOH, TEOPHs,
aHamM3, CHHTE3, KJIacCUPUKAIM, TMEePUOANIHOCTh, HAOIIOACHUE, W3MEpPEHHE, JKCIICPHUMEHT,
MO/ICIIUPOBAHUE.

Odwusuka: Mmarepus, SHEprHs, Macca, aroM, 3JCKTPOH, MOJIEKyJa, SHEPreTHYSCKUH YpPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperatHoe COCTOSHHE BEIIECTBA, (PU3MUECKUE BEIWYMHBI U EAMHHUIBI HUX
W3MEpPEHUSI.

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

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoNOTHsI: THIIEBbIE MPOMYKTHI, OCHOBBI PAIMOHAIBHOTO IHUTAHUS, MOIOIINE CPENICTBA,
JICKapCTBEHHbIE M KOCMETMYECKHE IpenapaThl, MaTepuanbl M3 HMCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernuyeckne 0CHOBbI XMMHH

XUMUYEeCKUH 3JIeMeHT. AToM. S1po aroma, W30TOMBI. DJIEKTPOHHAST 0007I04YKa. DHEPreTHICCKIE
YPOBHH, TOAYPOBHH. ATOMHBIE oOpOuTanu, S-, P-, O- saemeHTbl. OCOOCHHOCTH pachpeaeIeHuUs
AJIEKTPOHOB 10 OpOUTaIsIM B aroMax »JJEMEHTOB IMEPBBIX YETHIPEX MEPHUOJOB. JIEKTPOHHAS
KOH(UTYypaIys aTOMOB.

Ilepnonnueckuil 3axkoH u Ilepuonnueckas cucrema xumuuyeckux snemeHToB [ M. Menneneesa.
CBs3b nepuoanueckoro 3akoHa u Ilepuonnueckoit cuctemsl xummuueckux snemeHToB /. 1. MenaeneeBa
C COBPEMEHHOW TEOpHUeH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX M CIOXKHBIX BELIECTB IO TPyNaM U IMepuojiaM. 3HAueHHE
IIEPUOMYECKOr0 3aKOHA B PA3BUTHHU HAYKHU.

CrtpoeHue BemecTBa. XUMHUYECKasi CBS3b. BUAbl XUMUYECKOW CBSI3U (KOBaJIGHTHAs HEMOJIApHAs U
MOJIApHAsi, HMOHHAs, MeTajuinueckas). MexaHu3smbl 00pa3oBaHUs KOBAJEHTHOM XHMHUYECKOH CBS3H
(oOMEeHHBIH M JOHOPHO-AaKIENTOPHBIN). BogopoaHast cBs3b. BaneHTHOCTb. DNEKTPOOTPHULIATENBHOCTb.
Crenenp okucieHus. MIoHbI: KaTHOHBI U @HUOHBI.

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

IlonsiTHe O HOHCIEpPCHBIX cUCTeMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOPBL. MaccoBas 1o
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHudeckux coenvHeHuid. HomeHkiaTypa HeOpraHM4eCKHX BEIECTB.
I'enernyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IIMYHBIM KJIacCaM.

Xumuyeckass peakius. Krnaccuukanmuss XUMHUECKHX peakIUil B HEOPraHMYecKol U
OpPraHMYECKON XMMHH. 3aKOH COXPAaHEHUs MAcChl BELECTB, 3aKOH COXPAHEHHUS U NPEBPAILECHUS YHEPTUU
MIPU XUMUYECKHUX PEAKIIHSIX.

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

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

OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUH.

DKcrepUMEeHTaIbHbIE METOABl U3YyUEHHs BEIIECTB M MX IPEBpAILEHHI: JTeMOHCTparus Taliuil
«Ilepmognyeckass cucrema xumuueckux osnemeHToB JI. M. MengeneeBay, u3ydeHHE MoOJEIEH
KPUCTANTMYECKUX PEIIETOK, HAOMIOJEHHE U OMHMCAaHUE JEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB
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(pa3noxeHue MepoKcuaa BOAOPOAA B NPHUCYTCTBHM KaTajau3aTtopa, OIpPEACNICHHE Cpelbl pacTBOPOB
BEUIECTB C IIOMONIbIO YHUBEPCAIBHOTO WHIUKATOpA, pEakUWd HOHHOTO OOMEeHa), NpPOBEICHHE
MPAaKTUYECKON paboThl «BiusiHre pa3nuYHbIX (GaKTOPOB Ha CKOPOCTh XUMHUYECKOH PEaKImy.

Pacuérnebie 3agaun.

Pacuérbl mo ypaBHEHUSM XUMHUYECKHX PEAKLUH, B TOM YHUCIE TEPMOXUMHUYECKUE DPACUETHI,
pacy€Thl C UCIIOJIB30BAHNUEM MTOHSATUS «MACCOBasi 0JI BEIIECTBAY.

Heopranuueckasi xumus

Hewmeramnsl. [lonoxxenne Hemeramnos B [lepuoanueckoil cucreMe XumMuieckux snemeHToB Jl. U.
MenneneeBa U 0COOEHHOCTH CTpOEHHUS aToMoB. (DPHU3MYECKHE CBOWCTBA HEMETAIIOB. 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).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramibl. [lonoxenne meramwioB B Ilepuoamueckoil cucrteme xumudeckux snemeHToB /J[. WM.
MenpeneeBa. OcoOEHHOCTH CTPOCHHSI AJIEKTPOHHBIX 000JI0UeK aToMOB MeTauioB. O0mue pusudeckue
cBOMcTBa MeTauioB. CIUIaBbl METAJJIOB. DIIEKTPOXUMUYECKUM sl HAPSHKEHU METAILIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KA, KalbI[Ui, MarHuii, aJlOMHUHHMH,
LIUHK, XPOM, KEJIe30, MEJIb) U KX COCTUHEHHH.

OO6mme cocoObI moTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHS BELIECTB M MX IPEBPALICHUN: HU3yYEHUE KOJUIICKIIUH
«MeTamibl ¥ CIUIaBbl», 00pa3llOB HEMETALIOB, PEIICHHE SKCIEPUMEHTANBHBIX 3ajad, HaOJIoJeHuEe U
OMHCaHUE JEMOHCTPAIIMOHHBIX W JTAOOPATOPHBIX OIBITOB (B3aMMOCHCTBHE TUIPOKCHUIA ATIOMHUHHS C
pacTBOpaMH KUCJIOT U LIEI04YeH, KaYeCTBEHHbBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuérer macchl BemecTBa mim 00bEMa Ta30B 0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce HITU
00BEMY OJTHOTO M3 YYaCTBYIOUIUX B PEAKIUU BEIIECTB, paCYEThl Macchl (00bEMa, KOTMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKIUH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMHUSA U )KU3Hb

Ponps xumum B OOECHEYEHHH SKOJIOTMUECKOM, HHEPreTHUYeCKOW U THIIEBOM Oe301acHOCTH,
pa3BuTuu MeAuIUHEL. [IoHsATHE 0 HAYYHBIX METOAAX MMO3HAHUS BEIIECTB U XUMUUECKUX PEAKIIHM.

[IpeacraBnenuss 006 OONIMX HAYYHBIX TPHUHIMIAX TPOMBIIUICHHOTO TOJYyYEHUS Ba)KHEHIITNX
BEILIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPHAIOB: BaXXHEWUIIHME CTPOUTENIbHBIE MaTepHuabl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaiabl JUisl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIC YI0OPECHHS.

XUMHS U 370pOBBE YEJIOBEKA: MpPaBHJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX IMPENaparoB, MpaBHIIa
0€301acHOT0 UCIOJIb30BAHUS TIPENapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOMN KU3HU.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXNpeaAMETHBIX CBs3eM MpH HM3Y4eHMHM oOliell U HeopraHuyeckoil xumuu B 11
KJIacCe OCYIIECTBISIETCS 4Yepe3 HUCMOIb30BaHUWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaKk H
MIOHSTUH, SBIISIOIIMXCA CUCTEMHBIMU TSI OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIC MOHSTHS: HAYYHBIH (akT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KJacCHU(pUKalus, MEePUOIUYHOCTb, HaOJIIOJEHHE, SKCIEPUMEHT, MOJEIUPOBAaHUE, H3MEpPEHHE,
SIBJICHHE.

®dusmka: Marepusi, JIHEPrus, Macca, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, W30TOII,
PaOaKTUBHOCTH, MOJIEKYJIa, SHEPTETHUYECKHUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE
BEIEeCTBA, (PU3NUYECKHUE BEIIMUYMHBI U €IMHUIIBI UX H3MEPEHUS, CKOPOCTh.

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

['eorpacdusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIE, TOTLTUBO, PECYPCHI.



TexHomorusl: XUMUYECKAs] MPOMBIIUIEHHOCTb, METAJULYypTusi, IMPOU3BOJCTBO CTPOUTEIBHBIX
MaTEepUajIoB, CEIbCKOXO3SUCTBEHHOE IMPOU3BOJICTBO, MUIIEBAsl MPOMBIIUIEHHOCTD, (hapMaleBTHYecKas
MIPOMBILIIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX IIpPenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, AMEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.
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I[INIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOTPAMMBI 110 XUMNWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnmuBaeT TpeOOBAaHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIOUUMHUCS MPOTPaMM
cpenHero oOmero o0pazoBaHUs (JTUYHOCTHBIM, METAampeIMETHBIM ¥ TpeaMeTHbIM). HayuHo-
METOJIMYECKOM OCHOBOHM [JIsi pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHUS IMPOrPAMM CpPEIHEro
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETHHOCTHBINA MOIXO/I.

B cooTBeTcTBHM C CUCTEMHO-AEATEIbHOCTHBIM OJX0JOM B CTPYKTYpE JTUYHOCTHBIX PE3YJIbTAaTOB
OCBOEHUS IpeaMeTa «XUMHUS» Ha YpPOBHE CpEAHEro oOuero oOpa3oBaHUS BBIJICJIEHBI CIEAYIOLIUE
COCTaBJISIIOLIHE:

OCO3HAaHHE OOYYAIOUIMMHUCS POCCHMCKOM TPaXTAHCKOW HWACHTUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEICIICHHUIO;

HaJU4le MOTUBAIUU K 00YUYEHUIO;

[[EJICHAIIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKIECHUN JIMYHOCTH HAa OCHOBE KIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

FOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATHCA B CBOEH JESATENBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMH, MIPUCYITUMHU IIEJIOCTHON CHCTEME XHMHUYECKOTO 00pa30BaHHUS;

HAJIMYUE TMPABOCO3HAHUS JKOJIOTUYECKOW KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE PE3yIbTAThl OCBOEHHUS IMpeaMeTa «XHUMHs» JOCTUTAIOTCS B €AMHCTBE Y4eOHOU U
BOCIIUTATEILHON JIEATETbHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKHMH, COLIMOKYIbTYPHBIMHU, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJA€aJaMH POCCUKUCKOrO TPaKIAHCKOTO OO0IIecTBa, MPUHATHIMU B
o0IIecTBE HOpPMaMH W TIPaBWIAMH TIOBEACHUS, CIIOCOOCTBYIOIIMMH IPOLECCAaM CAaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YYarOIINXCS.

JIMYHOCTHBIC PE3yJIbTAaThl OCBOCHHUS TMpeaMeTa «XUMHS» OTPaXarT c(HOPMHPOBAHHOCTH OIBITA
MO3HABATENBHON U MPAKTUYECKOM NEATeIbHOCTH O0yUYaroUuXcs M0 peaanu3alyuy IPUHATHIX B OOIIECTBE
IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HAHUA O0YUYaIOIIUMHUCS CBOUX KOHCTHTYIITMOHHBIX MPaB U 00sI3aHHOCTEHN, YBAXKEHUS K 3aKOHY
Y TIPaBOMNOPAIKY;

MIPEICTABJICHHS O COIMATIBHBIX HOPMaX U MpaBUjIaX MEKJIUYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM MEATENbHOCTH MPH CO3JaHUM Y4YEOHBIX MPOEKTOB,
pelieHnu yu4eOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BHITOJIHEHHH XUMUUECKUX SKCIIEPUMEHTOB;

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

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

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

YBa)XCHHSI K TPOIIECCY TBOPYECTBA B OOJACTH TEOPUU W MPAKTUUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHUSI TOTO, YTO JOCTHKEHHUSI HAyKU €CTh PE3yJbTaT JIUTEIbHBIX HAOIIOJECHUN, KPOTOTIUBBIX
AKCIMEPUMEHTAIbHBIX MIOUCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U MPAKTUKOB;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

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

TOTOBHOCTH OIIEHUBATH CBOE MOBEICHNE U TTOCTYIKH CBOMX TOBAPHIIEH C TTO3UIINI HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;
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4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEH 370pOBOTO W  0Oe3omacHOTO o0Opa3a JKM3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PM3NUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

colOuIro/IeHHs IpaBuil GE€30I1aCHOr0 OOpallleHHsl ¢ BELIECTBAMH B OBITY, IOBCEHEBHOM XKU3HU U B
TPYAOBOM AEATEIBbHOCTH;

NOHUMAaHMs LEHHOCTH NPaBWI MHAMBUIYAIbHOTO U KOJIJIEKTMBHOIO 0€30MacCHOrO HOBEJICHMS B
CUTYalLUsX, YTPOXKAIOUIUX 310POBbIO U )KU3HU JIIOJIEH;

OCO3HAHMsI IMOCJIEICTBUM W HENPUATUS BPEOHBIX NPUBBIUEK (YMOTpEOJIEHUs —aJIKoroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpynoBoro BocnuTaHms:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIC0BATEIBCKON IEATEbHOCTH, OOIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYrMX BHJAX NESATCIBHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4acTHE B PELIEHUM MPAKTUUYECKUX 3aady COLUAIbHON HalpaBICHHOCTU
(B paMKax CBOEro Kjacca, LIIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY HM3YYCHHIO Mpoeccuid pa3iudHOro poaa, B TOM YHCIE HAa OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 110 XUMHH;

YBa)KEHUS K TPYY, JIOASM TPyJla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MHIMBHIyaJbHOM TpaeKTOpUM oOpa3oBaHus, Oyaymiei
npodeccud M pealn3aluil COOCTBEHHBIX XKM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTpeOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS K MIPUPOJE, KaK UCTOUHUKY CYLIECTBOBAHUS KU3HU
Ha 3emiie;

INOHUMaHMs TJ00AJBHOIO XapakTepa HKOJOTHYECKUX MpoOJeM, BIHAHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEbI;

OCO3HaHMsI HEOOXOJUMOCTH MCIIOJIb30BAaHUS JOCTHKEHMM XUMHMM JUIsl PELICHHs BOIPOCOB
palMOHAIBLHOTO IPUPOIONOIB30BAHNUS;

AKTUBHOI'O HENpUATUS ACUCTBUM, NPUHOCSIINUX BPEJ OKPYKAIOLIEH NPUPOJHOU cpene, YMEHUs
IIPOrHO3UPOBATh HEOJArONpPUITHBIE HKOJIOTMYECKUE IMOCIEACTBUS MNPEINPUHUMAEMbIX JIEUCTBUM H
IIPEeIOTBpALIaTh UX;

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

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH U OOLLECTBEHHON MPAKTUKU;

NOHUMAaHMS CIIEU(PHUKI XUMHUH KaK HayKH, 0CO3HaHMs €€ poJid B (JOPMHUPOBAHUH PALIIOHATIBHOTO
Hay4YHOTO MBIIIJIEHUS, CO3JJaHUM LIEJIOCTHOTO MPEACTABIECHUS 00 OKpPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOJBI U YeNloBEeKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHHM NMpOoOJIeM COXpPaHEHHs
MIPUPOIHOTO PAaBHOBECUS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHHM [UIS COBPEMEHHOM IMBHJM3AIMU: B €&
I'YMaHUCTHYECKON HaMpaBJIE€HHOCTU M Ba)KHOM pOJIM B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHON KYJIbTYpHI,
pelIeHnH TII00aTIBHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHS UYEIIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOM,
MUIIEBOW U 3KOJOTHYEecKOoW 0e30MmacHOCTH, B Pa3BUTUU MEIULMHBI, 00ECIIEUeHNUHN YCIIOBUHM YCIEIIHOTO
TPYZAa U 3KOJOTMYECKH KOM(pOPTHOM JKU3HU KaXKJI0T0 4jieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHON IPaMOTHOCTHU: MOHUMAHMS CYIIHOCTH METOJOB MO3HAHMSI, UCIIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKaX, COCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble 3HAHUS JJIs aHajdu3a U OOBSICHEHUs
SBJIGHUN OKpY)KAIOIIEro MUPAa U NPOUCXOASAIIMX B HEM H3MEHEHUW, yMEHHUs JelaTh 0OOCHOBAaHHBIE
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3aKJIFOUYEHHUsI Ha OCHOBE HAyUYHBIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C IENbI0 MOMYyYEHUsS! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XWMUYECKUE 3HAHWS IS PEIICHHs mpodsieM B
peaNIbHBIX KU3HEHHBIX CUTYAIUIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKON ACSTEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEMpPEephIBHOMY 00pa30BaHUIO U CaMO0OOpa30BaHUIO, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO0 XMMHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3iMuHbIX chepax npodecCHOoHaTbLHON ACSITETbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

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

3HaUMMBbIE I (DOPMHUPOBAHHUS ~ MHPOBO33PCHHSI  OOyYAIONIMXCS  MEXIAUCIMILTUHAPHEIC
(MeXTpeIMeTHbIE) OOIICHAYyYHbIC TMOHSATHS, OTPAKAIOIIME IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa M
crenu(uKy METOJI0B TIO3HAHWS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHS,
SBJIGHUE, TPOIECC, CUCTEeMa, HAY4YHbIH (DaKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIIeIOBaHKE, HAOIIOICHUE, M3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

YHHUBEpCcaJbHble YydeOHbIe [eHCTBUS (TO3HABaTelbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHBIC),
obecnieunBaromue GopMUpOBaHHE (YHKIIMOHAIBLHOW TPAMOTHOCTH M COIHMAIBHOW KOMIICTCHIIMU
oOyuaromuxcs;

CIIOCOOHOCTD o0yyJaronumxcs HCII0IL30BaTh OCBOCHHEBIEC MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHWSA U YHUBEpCaIbHbIC y4ueOHbIE NEWCTBUS B MO3HABATENbHON M COLMAIbHOU
MIPAKTHKE.

MertanpeameTHble  pe3yabTaThl  OTPaXKAIOT  OBIAQJCHHE  YHUBEPCANBHBIMH  y4EOHBIMHU
MMO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBgi1ajieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY A€ CTBUIMMU:

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

caMoCTOSITeNIbHO  (OPMYIUPOBAaTh U aKTyalIM3UpOBaTh  MIpoOJieMy, BCECTOpOHHE €&
paccMaTpuBaTh;

OTIPEICIATh LEH JAEITeIbHOCTH, 3a/aBas MmapaMeTpbl U KPUTEPUU UX JOCTHXKEHHUS, COOTHOCUTH
PE3YIIbTAThI JEATSIEHOCTH C TTIOCTABIICHHBIMH IEJISIMH,

UCIIOJIb30BaTh MPU OCBOCHHUH 3HAHUH MPUEMBI TIOTUYECKOTO MBIIIIIEHUS — BBIIESTH XapaKTEePHbBIE
MPU3HAKW TIOHATHH M YCTAHABIUBATh WX B3aWMOCBS3b, HCIIOIH30BAaTh COOTBETCTBYIOIINE TOHSTHS JJIS
OO0BSICHEHHS OTACNBHBIX ()AaKTOB U SIBICHU;

BBIOMpATh OCHOBAHWS M KPUTEPHUH JUTS KIIACCU(PUKAIUY BEIISCTB U XUMHYCCKHUX PEaKIIHIA;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKHUE PACCYXICHUS (MHIYKTHBHBIC, JCIyKTHUBHBIC, IO AHAIOTHUH), BBISBIIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYMS] B pPAacCMaTPUBAEMbIX SBJICHHSX, (OPMYIUPOBATh BBIBOJBI H
3aKJIFOYECHUS;

MPUMEHSTh B MpoIlecce MO3HAHUS, UCIIONb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
MPeoOpPa3OBEIBATh MOJCIBHBIC MPEICTABICHUS — XUMHUYECKHA 3HAK (CHMBOJI) DJIEMEHTA, XMMHYECKas
¢dbopMyna, ypaBHEHHE XUMHUECKON PEaKIUN — MPU PEIICHUH YUeOHBIX TTO3HABATENBHBIX U MPAKTUIECKIX
3aJ1a4, MPUMEHSITh Ha3BaHHBIC MOJICIIBHBIC IPEJACTABICHUS IS BBISBICHHS XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITHIA.

2) 0a30BbIe HCCJIE0BATEIbCKUE IEHCTBUS:

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

(bopMyIMPOBATH TIEJIA U 3a/1a4U HCCIICIOBAHUS, HCITOJIB30BATh MTOCTABIICHHBIC M CAMOCTOSITEIILHO
chOpMyITUPOBAHHBIE BOMPOCH B KayeCTBE HHCTPYMEHTA TMO3HAHHS W OCHOBBI A (HOpPMHpPOBAHUS
THIIOTE3HI 110 TIPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CYKICHU;
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BJIQJICTh HAaBBIKAMH  CAMOCTOSITEILHOTO  IUTAHUPOBAHHMSI W TMPOBENCHUS  YUCHUYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIONaTh 3a XOAOM IIpOIecca, CaMOCTOSITEIHHO
MIPOTHO3UPOBATH €ro pe3ynbTar, (OpMyIHpoBaTh 000OIIEHNS M BHIBOJBI OTHOCHTEIBHO JTOCTOBEPHOCTH
pe3yIbTaTOB MCCIICIOBAHUS, COCTABIISITH 00OOCHOBAHHBIN OTUET O MPOJICIIaHHON padoTe;

nproOpeTaTh OMBIT YYEHWYECKOH HCCIeNOBATEIbCKOW M MPOEKTHOW NEATETbHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB PEIICHHS TPAKTUYCCKUX 3aj1ad,
MPUMEHEHHIO PA3JIMYHBIX METOJIOB MIO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBATLCS B PA3IUYHBIX HCTOYHUKAX HH(MOpManuu (HAYIHO-TIOMYJISIpHAS JIUTEpaTypa
XUMHYECKOTO COJEpPIKaHUs, CIIPaBOYHbIE TIOCOOUS, pecypchl MHTepHeTa), aHaTM3upoBaTh HH(OPMAIIHIO
pa3IMYHBIX BUAOB W (HOpPM TPEICTABJICHUS, KPUTUYECKH OIECHUBATH €€ JIOCTOBEPHOCTh W
HETMPOTUBOPECYHBOCTD;

(bopMyIMpPOBATh 3aMPOCHl U MMPUMEHSATH PA3IMYHBIC METOBI TIPHU TIOUCKE U 0TOOpE MHpOpPMAITUH,
HEOOXOUMOI JIJIs1 BBITOJTHEHHS y4eOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA,

npHOOpeTaTh OMBIT HMCIOJB30BAHUS HMH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH W
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITCIILHO BBIOMPATh ONTHMAJIBHYIO (OopMy TpencTaBieHus WHPOPMAIUH (CXEMBI,
rpaduky, TuarpamMmbl, TaOIUIBI, PUCYHKHU U IPYTHE);

UCTIOJIF30BaTh HAyYHBIN SI3BIK B KA4eCTBE CPENCTBA MPH padoTe ¢ XMMUYECKOH HMH(OpMAIHEH:
NPUMEHSITh MEXIIPEIMETHbIC ((pHU3MUeCKue W MaTeMaTU4eCKHue) 3HAKU M CHMBOJIBI, (OPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIO0JIB30BaTh M MIPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISTHOCTH.

Ogi1aieHHe YHHUBEPCAJIBHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMM:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOH TEeMbl B XOJC JUAJIOra W/WIA JTUCKYCCHH,
BBICKA3bIBaTh HJCH, (OPMYIMPOBATH CBOHM MPEUIOKCHHS OTHOCHUTEIBHO BBITIOJHEHUS IMPEII0KESHHOM
3aJ1auu;

BBICTYIIaTh C TMPE3CHTAllMel pe3yJIbTaTOB IMO3HABATEIBHON JIEATEIHHOCTH, IOJyYSHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU TPU BBIMOJIHEHUH XUMHUYECKOTO 3KCIIEPHMEHTA,
MPAaKTUYECKON pabOTHI 0 MCCIIEOBAHUIO CBOMCTB M3YYaeMbIX BEUIECTB, PeaH3alii YIeOHOTO MPOeKTa
1 (hopMynHpOBaTh BBIBOJIBI 110 Pe3yabTaTaM MPOBEAEHHBIX UCCIEIOBAHUMN MyTEM COTJIACOBAHUS TO3UIIUN
B X071€ 00CYX/IeHUsI 1 0OMeHa MHEHHSIMH.

OBgi1aieHHe YHUBEPCAJIbLHBIMHU PEryJasSTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENILHO TUTAHUPOBATh U OCYIIECTBIISITH CBOIO TIO3HABATENIBHYIO ESTEITLHOCTD, OTPEIEIISISI
e€ menu W 3aJadd, KOHTPOJMPOBATh M MO Mepe HeOoOXOIMMOCTH KOPPEKTHPOBATh MpeiJiaraeMblit
QTOPUTM JICMCTBUH TIPW BBHIMIOJHEHUM YYeOHBIX M HCCIEIOBATENbCKHX 3aj]ad, BBIOMpATh HamOolee
3¢ (heKTHBHBINA CIOCO0 MX PEHICHHUS C YYETOM IMOJYYCHHUS HOBBIX 3HAHUW O BEIIECTBAX U XUMHUYECKUX
peaKIusX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITETLHOCTA HA OCHOBE CaMOAHANIN3a U CAMOOIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMush OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHYECKON COCTaBIAIONICH €CTECTBEHHO-HAYyYHOM
KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUU SIBJICHUN TIPUPOJIBI, B (POPMUPOBAHUU MBIIICHUS U KYTbTYPHI
TUYHOCTH, €€ (YHKIMOHAIBLHON TPaMOTHOCTH, HEOOXOAMMOW MJis pelIeHUs MPaKTHYECKUX 3a1ad u
AKOJIOTMYECKA 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHCTEMOM XHUMHUYECKUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATaOIINE MOHSATHUSA
(XMMUYeCcKuil ~ DIIEMEHT, aToM, DIeKTpOHHas  000J0YKa aToma, MOJIEKYyJa, BaJlEHTHOCTb,
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ANEKTPOOTPHUIIATETILHOCTh, XUMHUECKast CBSI3b, CTPYKTYpHast Gopmyna (pa3BEpHyTass U COKpamEHHas),
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA OO0BEM, YIIepoAHBIN CKeNeT, (yHKIMOHaJIbHasl TpyIa, pajaukal,
HU30MEpHsl, U30MEPhI, TOMOJIOTHYECKUN PsiI, TOMOJIOTH, YTIEBOJOPOABI, KHCIOPOI U a30TCOJEPIKaIIHe
COEIMHEHHSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISPHbIE COCAUHEHHUS); TEOPUH U
3aKOHBI (TEOpHsl CTPOCHHsI OpraHuyeckux BemectB A. M. ByriepoBa, 3aKOH COXpaHEHHUS MAacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHMS, JISKAIIUE B
OCHOBE IMMOHUMAHUS MPUIMHHOCTH U CUCTEMHOCTH XMMHYECKHX SIBJICHUHN, (PAKTOIOTUYECKUE CBEICHUS O
CBOIMCTBAxX, COCTaBe, MOJIYYCHUU U OE30MaCHOM HCIOIb30BAaHUHM BAKHEUIIUX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH JEATEITHHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBJIATH XapaKTepHbIe MNPU3HAKU TOHSATHH, yCTaHABIMBATh HX
B3aMIMOCBSI3b, HCIIOJIE30BAaTh COOTBETCTBYIONIUE TMOHSATUS TMPU OIMUCAHUM COCTaBa, CTPOCHHS U
MpEeBpaLICHUI OPraHuYeCKUX COEeTMHEHU;

c()OPMUPOBAHHOCTh yYMEHHUU HCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY JJIsSi COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHON) (OpMyll OpPraHM4ecKUX BEIIECTB U
YpaBHCHHUI XMUMHYECKHX pEAKIMi{, W3rOTAaBIMBATh MOJEIM MOJCKYJ] OPraHMYECKUX BEIIECTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c()OPMUPOBAHHOCTh YMCHHM yCTAaHABIMBATh MPHHAIICIKHOCTh HW3YYCHHBIX OPTaHHYECKUX
BEIIECTB 10 UX COCTaBY U CTPOCHHIO K ONpeAeNEHHOMY KiIacCy/TpyIie COeAUHEHUN (YriieBOAOPOIbI,
KHCIIOPOJT ¥ a30TCOJICPIKAIINE COCTUHEHUS, BRICOKOMOJICKYJISIPHBIC COCIMHEHUS), JaBaTh UM Ha3BaHUs
no cucrematnueckoir HomeHknatype (IUPAC), a taxke NpUBOIUTH TpUBUAIbHBIC HA3BaHUS OTIEIBbHBIX
OPraHMYECKUX BEMICCTB (ITWICH, MPONMWJICH, aleTWICH, JSTWICHIJIMKONb, TIHUIEPHH, (EHOII,
dbopManbaeru, aneTanblIeru, MypaBbUHAs KHCIOTAa, YKCyCHas KHCIIOTa, OJIEMHOBAas KHCIOTA,
CTeapuHOBas KUCIIOTA, INII0K03a, PPYyKTO3a, KpaxMall, HeJII0103a, [IUIHH);

c(OpMUPOBAHHOCTh YMEHHUS OIPENIEATh BUABI XUMHUECKON CBSA3H B OPTraHHUYECKUX COCTUHEHUSIX
(onuHapHBIE U KpaTHbBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS TPUMEHSITD MOJIOKEHUS TEOPUHU CTPOCHHS OPraHUYECKIX BEUIECTB A.
M. ByrtnepoBa ansi oOBsSICHEHUS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH
COXPAHEHHUS MaCChl BELIECTB;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh COCTaB, CTpOCHHUE, (PU3UYECKHEe W XHMHUYSCKUC
CBOMCTBA TUMIMYHBIX MPEACTABUTENCH PA3MTUYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, dTaH, STUJIEH,
MPOMUIICH, aleTuieH, Oyraauen-1,3, merunOyramueH-1,3, O€H30J, METAaHOJ, ATAHOJ, DTHJICHIJIHKOJIb,
TIIMLEpHH, (PEeHo, aleTanbaerusl, MypaBbUHAsl U YKCYCHas KHCIOTHI, TJIOKO3a, Kpaxmal, IeJIII03a,
AMUHOYKCYCHAsl KHUCJIOTAa), WJUTFOCTPUPOBATh TCHETHUYECKYIO CBS3b MEXKIYy HHUMH ypaBHECHUSMHU
COOTBETCTBYIOIINX XUMHUYECKHX PEAKIUI C MCIOIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh HCTOYHHWKHU YTIICBOJOPOJHOTO CHIpbS (HE(PTH,
MPUPOAHBIN Ta3, Yrojib), CIOCOOBI HMX TMEpepadOTKH M TMPAKTUYECKOE TMPUMEHEHUE MPOAYKTOB
nepepaboTKH;

c(OpPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCIEHUS O XHUMHUYECKUM YypaBHEHUSM (MaccChl,
00BEMa, KOIMYECTBA WCXOJHOTO BEMIECTBA WJIM IMPOJYKTa PEAKIMH 10 WM3BECTHBIM Macce, 00BEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIN MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUN BIIAJETh CUCTEMON 3HAHWU OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, WCIOJIb3YEMBbIX B XMMHUU TPU H3YYEHUU BEIIECTB M XUMHUUYECKHUX SBJICHUN (HAOIIOACHHE,
U3MEpeHue, HKCIEPUMEHT, MOJCIUPOBAHNE), HCIOIL30BaTh CHCTEMHBIC XWMUYCCKUE 3HAHHS IS
TNPUHATHST PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMCHCHHEM;

c(OpMHUPOBAHHOCTh yMEHHI COOJIIO/IaTh TMpaBWJIa TOJH30BAHUS XHMHUYECKOM TOCYyAOH U
mabopaTOpHBIM 00OPYIOBaHWEM, a Tak)Ke TMpaBWia OOpaIIeHHsS C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c()OPMHUPOBAHHOCTh ~YMEHHH IUIAHUPOBATh W  BBIIOJNHATh XHMHYCCKUH  AKCIIEPUMEHT
(mpeBpallieHrs OPraHMYECKUX BEIIECTB MPHU HArpEeBaHUU, TOTyYEHHE STUICHA U U3YUYEHUE €T0 CBOWCTB,
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KaUCCTBCHHBIC PCAKIHUHN OPraHUYCCKUX BCUICCTB, ACHATypalusd 6€HKOB Ipru Harpe€BaHuH, LBCTHBIC
peakmuu OEJKOB) B COOTBETCTBUHU C MIPaBUJIAMU TEXHUKU 0€30MaCHOCTH MPU OOpAIIEHNHU C BEIECTBAMH U
nabopaTopHBEIM 000PYZOBAaHUEM, MPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO 3KCIepuMeHTa B (opme
3allUCH  ypaBHEHUH COOTBETCTBYIOIIMX pEAaKIUHd H (OPMYIHPOBAaTh BBIBOJBI HAa OCHOBE 3THX
pe3yIbTaTOB;

COPMHUPOBAHHOCTh YMECHHUH KPUTHUYECKH aHAJIM3UPOBATh XHUMHUYECKYH0 HH(OpMAIHIO,
MOJIy4aeMyI0 M3 Pa3HBbIX HCTOYHUKOB (CpeaCcTBa MaccoBoi nadopmarmu, UHTEpHET U APyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJIOJATh MPaBUiIa SKOJIOTUYECKH 1EIeCO00pa3HOr0 MOBEICHHS B
OBITY W TPYIOBOW NEATEIHHOCTH B IEISAX COXPAHEHHUS CBOETO 370POBBS U OKPYKAIOIICH MPUPOTHON
Cpeibl, OCO3HABaTh OIACHOCTh BO3JCHCTBUS HAa JKUBBIC OPraHU3MbBI OINPEICIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mokaszarens [I/IK, mosicHATh Ha mpumepax CHOcoObl YMEHBIICHUS H
MPEOTBPAICHHS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

JJISL 06yan0H1chs1 C OI'paHUYCHHBIMU BO3MOKHOCTSAMMU 3JOPOBbA: YMCHHUC MIPUMCHATH 3HAHUA 06
OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECCTB U XUMUYCCKUX SBICHHIA;

JUTSL CJETIBIX W CIIA0OBHUAAIIUX OOYYaIOIIUXCS: YMEHHE HCIIOJIBb30BaTh PelibeHO-TOUYCHHYIO
cucremy o0o3HaueHwuit JI. Bpaiiis uist 3anucu XuMHYECKUX (HOpMyI.

11 KUIIACC

[TpenmeTHbIE pe3ynbTaThl OCBOEHUs Kypca «O01as 1 HeopraHueckasi XuMUs» OTPaaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XHWMHYECKOW COCTaBISAIOIIEH E€CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBJICHUN PUPOJBI, B (POPMUPOBAHUN MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIHMOHAIBHOW T'PaMOTHOCTH, HEOOXOJUMOHM /il PEUICHUs MPAKTHYECKHX 3afad M
AKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3[I0POBBIO U IPUPOTHOM Cpelie;

BJIQJICHUE CHUCTEMOM XMMHYECKHUX 3HAHHUH, KOTOpas BKJIKOYAET: OCHOBOIOJAraroLIUe MOHITUS
(XMMHUYECKHUI 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JEKTPOHHBIC OPOUTATH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIpHBIA O00BEM, BaJIEHTHOCTb, 3JEKTPOOTPULATENBLHOCTb, CTENEHb OKHUCICHHUS, XMMHUYECKas CBS3b
(xoBasleHTHAsi, MOHHAsA, METAJUIMYeCKas, BOJOPOJHAs), KPUCTAUINYECKasi PElIETKa, TUIbl XUMHUYECKUX
peaxkuui, pacTBOp, AJIEKTPOJUTHI, HEIJIEKTPOIMTHI, AIIEKTPOIUTUYECKAs] 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 MPEBPAILICHUS SHEPrHH NPU XUMHUECKUX PEaKIUsaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHUHM, MHPOBO33PEHUYECKHE 3HaAHMs, JIeKallMe B OCHOBE IOHMMAaHUSA
INPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SBICHUH, (aKTOIOIMYECKHE CBEJICHHUS O CBOMCTBAaX, COCTaBe,
MOJIyYEHUH M OE30MacCHOM HCIIOJIb30BAaHMM BAXKHEMIIMX HEOPraHMYECKUX BELIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

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

c(OPMHPOBAHHOCTh YMEHHUH HCHOJIB30BATh XUMHUYECKYIO CUMBOJIMKY JJIsi COCTaBJIECHUs (popmyi
BEIIECTB W YpaBHEHWH XUMHUYECKUX peakIuii, cuctemarudeckyro HomeHkiarypy (IUPAC) wu
TPUBHAJIbHBIE Ha3BaHUS OTJEIbHBIX HEOPraHUYECKUX BEHIECTB (YrapHbIM Ia3, YIJIEKUCIBIA ra3, aMMHUaK,
raméHasi U3BeCThb, HeranéHasi U3BeCTh, IUThEBAs COJIA, MUPUT U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHHUI ONpeAessATh BaJICHTHOCTh M CTENEHb OKHCICHHUS XHMHUYECKHX
3JIEMEHTOB B COEAMHEHMSIX Ppa3IMYHOIO COCTaBa, BUJ XMMHUYECKON CBs3M (KOBaJIEHTHAs, MOHHAs,
METaJIJINYECKasi, BOJOPO/IHAsA) B COEAMHEHUAX, TUIl KPUCTAIUNINYECKON PEMIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MoOJEKyJspHas, HOHHAas, MeTaJUIMYecKas), XapakTep Cpelbl B BOJHBIX pacTBopax
HEOPraHMYECKUX COECIUHEHMI;
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c(OpPMUPOBAHHOCTh YMEHHI yCTAHABIMBATh MPHHAIC)KHOCTh HEOPTAHUYECKUX BEIIECTB 1O HX
COCTaBY K OIpEAENEHHOMY KJIAcCy/TpyIIe COeIUHEHUHN (IIPOCThIe BEIIECTBA — METAUIBl U HEMETaJlIbI,
OKCH/JIbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEPHBIE TUAPOKCUIBI, COJIH ),

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

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh SJICKTPOHHOE CTPOCHUE aTOMOB XHMHUYECKUX
sanemeHTOoB 14 mnepuonoB Ilepumomnueckoil cucrembl xumuueckux siemeHToB J[. M. Menneneena,
UCIIONIBb3YS TOHATHS «S-, P-, d-3JEKTPOHHBIC OpOHMTAIN», «IHEPreTUYECKUE YPOBHHY», OOBICHATH
3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMUMHUYECKHUX 3JIEMEHTOB W WX COCIMHEHHI MO MepuojaM u
rpynnam Ilepuoaunueckoil cuctembl XxuMuueckux sieMenToB J[. . Menaeneena;

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

c()OPMUPOBAHHOCTh YMCHHS KJIACCU(PUIIUPOBATH XUMHUYECKHE PEAKIMH [0 PA3IUYHBIM
mpu3HaKaM (YUCIy U COCTaBy pEardpyroluX BENIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, U3MEHEHUIO
CTENEHEH OKUCIICHUS AIEMEHTOB, 00PaTUMOCTU PEAKIIMK, YIaCTUIO KaTaau3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABJIATH YpPaBHEHUS pEaKLUM pPAa3IUYHBIX TUIIOB, IOJHBIE U
COKpal¢HHbIC YpaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYHUTHIBAs YCJIOBHSI, MPU 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 CYIIHOCTb OKUCIUTENHbHO-BOCCTAHOBUTENBHBIX PEAKIUil
MIOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OaslaHCa ATHX PeaKIIHii;

c(OpPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM pPEaKIu OT
pa3nuYHBIX (AKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEITHETO
BozaeiictBus (mpunnun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHWMHUUECKHE TMPOIECCHI, JIKAIIME B OCHOBE
MIPOMBIIIIJICHHOTO TOJYYeHUS CEPHOM KUCIOTHI, aMMHUaKa, a Takxke cOpPMUPOBAHHOCTh MPECTaBICHUN
00 00IMX HAYYHBIX MPUHIIUIAX U IKOJIOTHIECKUX MPOOJIeMaxX XMMUYECKOTO IMTPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOIUTH BBIYMCICHUS C HCIIOJIB30BAHUEM MOHSATHUS «MaccoBas
JI0JIS BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKUX PEAKIUIX, MACChI BEIIECTBA
Wi 00bE€Ma ra3oB MO0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00bEMY OJIHOTO U3 YUaCTBYIOUINX B
peaKIMy BEIIECTB, TEIJIOBOTO A(QeKTa peakiMd Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIPEBPAILICHHS U COXPAHEHUS YJHEPTUU;

c(hOpMUPOBAHHOCTh yMEHHUH COONIOAATh TIpaBUJIA TMOJB30BAHUS XUMHUYECKON TMOCYIOH W
1abopaTopHBEIM O0OpYIOBaHUEM, a TaKXkKe MpaBuia OOpalIeHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBIMOIHITH XUMUYECKUIN IKCIIEPUMEHT (pa3lioKeHHe
MepOKCcHUJIa BOAOpOAA B MPUCYTCTBUU KaTalau3aTopa, ONpPEIEICHHE Cpelbl pPACTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCATHLHOTO WHAMKATOPA, BIMSHHUE Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XHUMHUYECKOM
peaKIuu, peakIii HOHHOTO0 0OMEeHa, KaYeCTBEHHBIC PEaKIuM Ha CynbdaT-, KapOOHAT- U XJIOPUI-aHUOHHI,
Ha KaTHUOH aMMOHMS, pEIIeHUE SKCHEPUMEHTANbHBIX 3a7au 1o temaMm «Mertamis» u «Hemeramis») B
COOTBETCTBUH C TIPaBWJIAMU TEXHHKH O€30MacHOCTH TPH OOpaIlleHWH C BEIIeCTBAaMHU M JabOpaTOPHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3YyNbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKINi U POPMYIUPOBATH BHIBOBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHAU3UPOBATh XHMHUYECKYI0 HH(OpMaImio,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CPEACTBA MACCOBOW KOMMYHHUKaIMK, UHTepHET U APYTHX);
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c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MpPaBUiIa SKOJOTHYECKH 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
cmbicnt mokazarens [1JIK, mosicHATP Ha mpumepax cHocoObl YMEHBUICHHS W TPEJOTBpAICHUS WX
BPEIHOTO BO3JICHCTBYS HA OPTaHU3M YEJIOBEKa;

JUTSE 00YYaIONIMXCSl C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI: YMEHUE TPUMEHSThH 3HAHUSI 00
OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUN;

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

10 KITACC
KounuectBo yacos JIeKTPOHHBI
HaunmenoBanmue K 0 o (wndpoBbIe)
pa3aesioB " TeM OHTpO paKkTH P
n/n JIbHBIE yecKue oﬁpasoBaTe.ﬂbnme
NPOrpamMMbl cero
padoThI padoThI pecypchl
Pasznea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer
OpraHu4eCcKoOu XAMUH.
Teopust CTpPOCHUS
A1 OpTraHUYECKUX 3
COETUHEHUN A. M.
byrneposa
Hroro no pazneny 3
Pasznea 2. YriieBoaopoabl
[IpenenwvHbIC
A1 YTIIEBOJIOPOIBI — AIKAHBI | 2
HenpenensHueie
2 YIJIEBOZIOPO/IBL:  AJIKEHBL, | o 1
' AJIKaJIMEHbI, 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
Cnouptel. Genon
1 P 3
AJpaerunsl.
2 KapOoHOBBIE ~ KHCIIOTHI. 7 1
' CrnoxHble 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

Paspnen S. BeicokoMoOJIeKY IS pHBIE COCAUHEHUSA
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ITmactMaccnl.

! Kayuyku. Bosnokna 2
Uroro no pazgeny 5
OBILIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34
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11 KITIACC
KoanuectBo yacoB JIeKTPOHHBI
HaumenoBanue K Moacrn | e (uadpoBsIc)
n/m  Pa3AcIoB " Tem 0JIbHBbIE P yeckue b o0pa3oBaTe/ibHbIE
NPOrpamMmMbl cero
padoThbI padoTbI pecypchl
Pa3nen 1. TeopeTnueckue OCHOBBI XUMHUM
CrpoeHue aToMOB.
[lepuoauueckuii 3akoH U
1 Ilepuonnueckas cucrema 3
' XUMHUYECKHX  DJIEMEHTOB
. 1. MenneneeBa
Crpoenue
5 BeulecTBa. MHoroob6pasue 4
' BEILIECTB
XuMUYECKue
1 1
.3 peakiuu 6
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
1 Mertamibl 6 1
2 Hewmeranns 9 1 1
CBs3b
3 HEOPTraHUYECKUX no,
' OpraHUYECKUX BEUIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus v :Ku3Hb
1 XuMHUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO 5 3
YACOB I10 [TIPOT'PAMME 34
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ITPOBEPAEMBIE TPEBOBAHHA K PE3YJIbTATAM OCBOEHM OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJibTara

1

11

IIpoBepsiemble  mnpeaMeTHbIE  Ppe3yJabTAThl  OCBOEHHMS  OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeHero 001ero 00pa3oBaHus

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHH

ChopMHpPOBAaHHOCTh  TMPEACTABICHUH O XUMHUYECKOH  COCTaBJISIOMICH
€CTECTBEHHOHAYYHON KAPTUHBI MUPA, POJIU XUMHUH B MO3HAHUU SIBICHUU TPHUPOJIBI,
B (QOpMHUPOBAaHUU MBIIUICHUS] M KYJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOM
IPaMOTHOCTH, HEOOXOJAMMOM JIsi PEIIeHUs MPAKTHYECKUX 337a4 U SKOJIOTUYCCKH
000CHOBAHHOT'O OTHOILIEHUS] K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie

1.2

1.3

1.4

1.5

1.5

1.6

Bnanenne  cucremMoll  XMMHYECKHMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolue MoHATHS (MOJIEKYJIa, BAJIEHTHOCTD, 3JIEKTPOOTPULATEIbHOCTD,
CTEINEeHb OKUCIIEHHsI, XUMHUYECKasl CBSA3b, MOJIb, MOJISIPHAS. Macca, MOJISIpHBIA 00BEM,
YIJIEPOAHBIM CKENEeT, (YHKIMOHAIbHAs TPYIIa, paJuKal, HU30Mepus, H30MEpHI,
TOMOJIOTHYECKUI Psifl, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- U a30TCOJAEprKallue
COEIUHEHMS, OMOJIOTMYECKH AaKTHUBHBIE BellecTBa (yIJIEBOJBL, 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
BOXHEUIIMX HEOPraHMYECKUX M OPraHWYECKHX BELIECTB B OBITY U NPAKTHYECKOM
JIESITENIbHOCTH YeJIOBEKa

CdopMUpOBaHHOCTh YMECHHW BBISBISITH XapaKTCPHBIC TMPU3HAKU ITOHSATHH,
YCTaHaBJIIMBAaTh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLLME MOHATHS IPU
ONMCAaHUM COCTaBa, CTPOEHUS U MPEBPALIEHUN OPraHUYECKUX COCIUHEHUI

c(OpMHUPOBAHHOCTh YMEHMH MCIIONB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTABJIEHUS] MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaLIEHHOIN)
dbopMyll  OpraHMYeCKMX BELIECTB M  ypPaBHEHUN XMMHUYECKUX  PEaKIIUM,
U3rOTABIIMBATh MOJEIN MOJIEKYJI OPraHMYECKHX BEILECTB Ul WUIFOCTPALMU X
XUMHYECKOTO U TPOCTPAHCTBEHHOT'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 OIpEAesATh BUABl XHUMHUYECKOH CBSI3M B
OpPTaHUYECKUX COSAMHCHUSX (OJMHAPHBIC U KPATHBIC)

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

VYraeBogopoasl. Kucnoponconepxanme u a30TCOAepKANINE OpPraHUYECKHe
coeuHeHMs. BICOKOMONIEKYIIpHBIE COSTUHEHUS

2.1

CthopMHpPOBaHHOCTh ~ YMEHWI  NPUBOIUTH  TPHBHAIBHBIC  HA3BaHHS
OTACJIBHBIX OPTraHUYCCKUX BCUICCTB (STHHeH, MIPOIUJICH, allCTHIICH, STUJICHTJINKOJIb,
TIULEpHH, QeHol, GpopMallbaeru], aleTalbIerul, MypaBbuHas KHCIOTa, YKCYCHAs
KUCIIOTa, OJIEMHOBAsl KUCIIOTA, CTEAPHHOBAsI KUCIIOTA, TIII0K03a, (pyKTO3a, KpaxMmal,
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1IEJUTFOJI03a, TITUITHH )

2.2

2.3

2.4

3.1

3.2

ChopMUPOBAaHHOCTH ~ YMCHHMI  XapaKTE€pPH30BaTh  COCTaB, CTPOCHHE,
(bI/I3I/I‘IeCKI/Ie U XUMHYCCKHC CBOfICTBa THUITNYHBIX Hpe[[CTaBI/ITCJIeﬁ pa3HI/I‘-IHBIX
KJIaCCOB OpPraHMYECKMX BelIeCTB (METaH, 3TaH, JTHJIEH, IPOIHICH, aleTHIICH,
Oyraauen-1,3, merunOyraamen-1,3, OCH307, METaHOJ, 3TAHOJ, ATHIICHTIIUKONb,
rIdiepud, (EHOM, ameTalbIeTu, MypaBbUHAs W YKCYCHas KHCIOTBI, TJIFOKO3a,
KpaxMaJl, [eJUTI0J103a, aMHHOYKCYCHasi KUCIIOTA)

ChopMupOBaHHOCTh YMEHHUS WILTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKIY
TUTIUYHBIMU  TIPEJICTABUTEIISIMA ~ PA3JIMYHBIX KIACCOB OPTaHUYECKUX BEIICCTB
YPaBHEHHMSIMH COOTBETCTBYIOIIMX XWMHYECKHX PEAKIHHA C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMyII

CdopmupoBanHOCTH YMEHUs XapaKTepu30BaTh HUCTOYHUKHU
YTJIEBOJIOPOTHOTO  ChIpbs  (He(dTh, 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 MO3HAHHUS, UCIOJIb3YEMbIX B XMMHUU IPU M3YyYEHUU BELIECTB U
XUMHUYECKUX SIBICHUU (HAONIOACHUE, U3MEPEHHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE),
WCIIONb30BAaTh CHUCTEMHbIE XUMHUYECKHE 3HAHUSA JUIsl TPUHATHS PEIIEHUNA B
KOHKPETHBIX KU3HEHHBIX CUTYaIMAX, CBI3AHHBIX C BEIIECTBAMHU U UX TPUMECHEHUEM

CdopMupoBaHHOCTH ~ YMEHUW  COOJIFOJAaTh  TpaBWIa  I[TOJH30BAHUS
XUMHAYECKOH TOCYIOH M J1abopaTOpHbIM OOOPYAOBaHUEM, a TaKXKe IMpaBUia
O6paHIeHI/I$I C BCHICCTBAaMM B COOTBCTCTBUMU C HMHCTPYKHOUAMU I10 BBIIIOJIHCHUIO
712a00paTOPHBIX XMMUYECKHUX OIBITOB

3.3

ChopMupoBaHHOCT YMEHHH IUIAHHUPOBATH M BBIIOJIHITH XHMHUYECKHIA
HKCHEPUMEHT (IPEBpALICHHUs OpPraHUYEeCKUX BEIIECTB IPU HArpeBaHUU, MOJIyuyEHHE
JTUJIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMN OPraHUYECKUX BEIECTB,
JieHaTypanus OeKOB MPU HarpeBaHUH, [[BETHBIC PEaKIIMH OETKOB) B COOTBETCTBUH C
MpaBWIaMHd TEXHUKM O€30MacHOCTH TpHU OOpallleHud C BEIIeCTBaMU H
1a0opaTOpHBIM ~ O0OPYAOBAaHUEM; MPEJCTAaBIATh  PE3YJIbTaThl  XMMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX peakuuid Hu
(GbopMyIMpOBaTh 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
peakKIMy 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJTHOTO M3 UCXOJHBIX BEILECTB
WM NTPOJTYKTOB PEAKIUN)

CopMUpOBaHHOCTh YMEHMM KPUTHYECKH AaHAJU3UPOBATh XUMHYECKYIO
uHbOpMaAlLMIO, TOJYYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBa MAacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)

ChopMHpOBaHHOCT, ~ YMEHHH  COONIOAATh  MpaBWJIa  DKOJIOTHYECKHU
11eJ1IeCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JESATEIBHOCTH B HEIAX
COXPAaHEHHS CBOEro 3[0pOBbS U OKpY)KAIOIIed MPUPOIHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JEHCTBUS Ha JKMUBBIE OPraHU3Mbl OINPEAEIEHHBIX OPraHUYECKUX
BellecTB, TMoHUMass cMbicn nokasarens [IJIK (mpegenbHo — nmomycTumoi
KOHIIGHTPALIMH ), TOSICHATh HA IPUMEPaxX CIOCOObl YMEHBIICHUS U MPEI0TBPAILCHHS
UX BPEIHOTO BO3JICHCTBUSI HA OPraHU3M YeJIOBEKa

11 KJIACC
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Kon
NpoBepPsieMOro
pe3yJbTara

1

1.1

IIpoBepsiemble  mnpeAMeTHbIe  Pe3yJabTAThl  OCBOEHHMSI  OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

TeopeTnyeckre OCHOBbI XUMUU

Bnanenne — cucteMoil  XMMHYECKMX ~— 3HaHMM,  KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIINE MOHATHSA (XMMHUYECKUI 3JIEMEHT, aToOM, 3JIEKTPOHHAsT 000JIOUKa
aroma, S-, p-, 0-dJIEKTPOHHBIC OPOMTAIM AaTOMOB, HMOH, MOJICKYJ]a, BaJECHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XMMUYECKas CBSA3b, MOJIb, MOJISIpHAs
Macca, MOJIIPHBIA 00BEM, KPUCTAJUIMYECKasl pEeIIETKa, THIbl XUMHUYECKUX pPeaKIHi
(OKHCIIUTENIBHO-BOCCTAHOBUTENBHBIE, 3K30- M IHAOTEPMHUUECKUE, PEAKLIMH HNOHHOIO
o0MeHa), pacTBOP, 3JEKTPOIUTHI, HEAIEKTPOJIUTHI, HIIEKTPOIUTUUECKAs AUCCOLMALHS,
OKHUCIIUTENb, BOCCTAaHOBMUTENb, CKOPOCTbh XUMHUYECKOW pPEaKLUH, XUMHUYECKOE
pPAaBHOBECHE); TEOPUUM U 3aKOHBI (TEOPHUsS DIEKTPOIUTUYECKOH JUCCOLMALNY,
[lepuonnueckuit  3akon JJ. MenneneeBa, 3aKkOH COXpaHEHHMs  Macchl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XUMHHM, (AKTOJIOTUUYECKHE CBEACHUS O
CBOWCTBAX, COCTaBE€, IOJIYYEHUHM U OE30MaCHOM HCIOJIb30BAHUU BaKHEMIIMX
HEOPraHUYECKUX BELECTB B OBbITY M PAKTHUECKOM JIESITENbHOCTH YeJI0BEKa

1.2

ChopmupoBaHHOCTH YMEHUUH  BBISBISATH  XapaKTepHbIE TMPU3HAKU U
B3aUMOCBSI3b HM3YYCHHBIX TOHSTHM, MPUMEHATH COOTBETCTBYIOIIUE TOHSTHUS IPH
ONKMCAHUU CTPOCHMSI U CBOMCTB HEOPraHUYECKHX BEIIECTB U HX MPEBPAICHUI;
BBISIBJIATH B3aUMOCBSI3b XMMHMUYECKHX 3HAHUM C TOHATHUSMU M TPEACTaBICHUSMU
JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

1.4

1.5

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

ChopMupoBaHHOCTH YMEHHH ONPENIEISITh BAJICHTHOCTD M CTEIICHb OKHCIICHUS
XUMHYECKHX JJIEMEHTOB B COCIMHEHHSX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBAJICHTHAs, MOHHAs, METATMYECKAs, BOJOPOIHAS) B COCTUHCHUSIX, THII
KPUCTAJIMYECKON pEeIIETKH KOHKPETHOTO BeIllecTBa (aTOMHAas, MOJEKYIsSpHas,
MOHHAs1, METAUTUYECKAS )

CdopmMupoBaHHOCTh YMEHUH ONpENEeNsITh XapakTep Cpelbl B BOJHBIX
pacTBOPAaX HEOPraHUYECKUX COCAUHEHUI

1.6

CpopMHUpPOBAaHHOCTH YMEHHUs KJIACCH(PUIIMPOBATH XUMHUUYECKHE PEAKIHH 10
pa3MYHBIM TpU3HAKaM (YUCIYy M COCTaBy PEarupyroIluX BEIIeCTB, TEIIOBOMY
abdexTy peakiuu, U3MEHEHUIO CTENeHEH OKUCIEHHUS DSJIEMEHTOB, OOpaTHMOCTH
peaKkIlMK, YIaCTHIO KaTalu3aTopa)

1.7

ChopMupoBaHHOCTh YMEHMH COCTaBJIATh YpaBHEHHUS PEAKUUN Pa3IMUHBIX
TUIIOB, IMOJIHBIE U COKpAalI€HHbIE YPAaBHEHMsI peaklMii MOHHOTO OOMEHa, YUMThIBas
YCIJIOBHS, IPA KOTOPBIX 3TH PEaKLMU UAYT 10 KOHLA

1.8

1.9

1.10

ChopmupoBaHHOCTh yMEHUW TPOBOJUTH PEAKIUU, TOATBEPKAAIOIINE
Ka4eCTBEHHBIM COCTaB pPA3JWYHBIX HEOPraHMYECKHX BEIIECTB, pPACIO3HABATh
ONBITHBIM NMYTEM HOHBI, NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpPaX HEOPraHUYECKUX
BEIL[ECTB

ChopMHUpPOBAaHHOCT, YMEHUW PACKPHIBATh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIIMA MOCPEICTBOM COCTaBJICHHs JJIEKTPOHHOTO OayiaHca
ATUX PEAKIUH

ChopMHUpOBaHHOCTH YMEHUH OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
PEaKIuU OT PA3IUYHBIX PAKTOPOB
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1.11

2.1

ChopmupoBaHHOCTh YMEHUN OOBSCHITH XapaKTep CMEIICHHS] XMMHYECKOIro
paBHOBECHUS B 3aBUCUMOCTH OT BHELIHEro Bo3aencTBus (nmpunuun Jle [arense)

OO01mast 1 HeopraHUYeCcKasi XUMUS

CdopmupoBaHHOCTh YMEHUN pacKpbIBaTh cMbIch [lepuonnyeckoro 3akoHa
J.. MenaeneeBa v IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO, O0bICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYyHKLIUU

2.2

2.3

ChopMupoBaHHOCTb YMEHHMH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKMX 3jJeMeHTOoB 1-4 mnepuonoB Ilepuoanueckoil cuctemsl
xumuyeckux anemeHtoB J[.M. MenzeneeBa, ucmnoib3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIEC OPOHUTAINY», «IHEPreTUYECKHE YPOBHU», OOBSCHITH 3aKOHOMEPHOCTH
U3MEHEHHs CBOWCTB XHMMHYECKUX 3JIEMEHTOB U MX COCIMHEHMH IO Iepuojam u
rpynmnaMm [Iepuoandeckoil cucTteMsl XUMHUYECKHX dIeMeHTOB [[.1. MenneneeBa

ChopmupoBaHHOCTE yMEHHI  XapaKTepU30BaTh (OMHCHIBATH)  OOIIKE
XUMHYECKHE  CBOMCTBA  HEOPraHMYECKHX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPXKJATh CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXAY HEOPTaHMYECKUMHU
BEI[ECTBAMH C TOMOIIbIO0 YPAaBHEHUI 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 — METAJIbl U HEMETaJUIbl, OKCHJIbl, OCHOBaHUS,
KHCJIOTBHI, aM()OTEPHBIE THAPOKCHUIBI, COJIN)

CdopmMupoBaHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY MJIs
coctaBieHUs:  (OpMya  BEUIECTB M YpPaBHEHHUH  XMMMYECKHX  PEaKIMi,
cucremarnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIe Ha3BaHHs OTIEIBHBIX
HEOpPraHMYeCKUX BellecTB (yrapHbld Tra3, YIJICKUCIBIA ra3, aMMuak, TraméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHhEBAS COJIA, TUPUT U IPYTHE)

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

CdopmMupoBaHHOCTh YMEHUN IJIAHUPOBATh U BBINOJHITH XMUMHYECKUN
HKCIEPUMEHT (pa3lioKeHUE MEepOKCHIa BOJOPOAAa B MPHUCYTCTBUU KaTaau3aTopa,
OIpEIeNIEHUE CPEbl PACTBOPOB BEIIECTB € MOMOIIBIO YHUBEPCAILHOTO MHIUKATOPA,
BIMSIHHE PA3JIMYHbIX (DAaKTOPOB HAa CKOPOCTb XHUMHYECKOM peakiH, peakiuu
MOHHOTO OOMEHa, KayeCTBEHHbIE pEaKIMM Ha cyiabdar-, kapOOHaT- M XJIOpPUA-
AQHUOHBI, Ha KaTMOH aMMOHMs, PELIEHUE DKCIIEPUMEHTAIBHBIX 3aJad IO TeMaM
«Meramnbsl» u «Hemeramib») B COOTBETCTBUM C MTPaBUJIaMU TEXHUKH 0€30M1aCHOCTH
npu oOpallleHUH ¢ BeIleCTBaMHM M Ja0OpaTOPHBIM O0OpYAOBaHUEM; IPEICTaBIISATh
pe3ynbTaTthl  XMMUYECKOro  3KclepuMeHTa B (opMe 3amucu  ypaBHEHHH
COOTBETCTBYIOLIMX peakuuid M (QOpMyIHpOBaTh BBIBOJBI HA OCHOBE 3THX
pe3ysIbTaToB

CopMHUpOBaHHOCTH YMEHUN COOMIOATH MPaBUJIa MOTH30BAHUS XUMHUIECKOMN
nocyaod W 1a00paTOpHBIM O0OpyIOBaHMEM, a TakKe IMpaBWiia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHUHM C HHCTPYKIHMSIMHU IO BBIMOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKHUX ONBITOB

2.9

C(I)OpMHpOBaHHOCTL yMeHI/Iﬁ XapaKTCpU30BaTb XUMHUUYCCKUC IMIPOLECCCHI,
JCKalmue B OCHOBEC IMPOMBIINIJICHHOTO ITOJYUYCHUSA cepHoﬁ KHUCJIOTBI, aMMHaKa, a
TaKXC C(bOpMHpOBaHHOCTL HpCI[CTaBJ'ICHI/Iﬁ 00 O6IJ_II/IX HAayYHbIX TIpHUHOUIIAX H
OKOJIOTHYECKHX npo6neMax XUMHUYCCKOIr'o IMpoOn3BOJACTBA
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XUMHSA U KU3Hb. PacuéThl

3.1

ChopMHUpPOBAaHHOCTh ~ TPEACTABICHUM O XUMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SIBJIICHUM MPUPOJIbI, B
GbOopMUPOBAHUM MBIIIJICHUS M KYJIbTYphl JIMYHOCTH, €€ (QYHKIHMOHAIBbHOMI
IPaMOTHOCTH, HEOOXOTUMOW HJisi PEIICHUS MPAKTHUECKUX 3aJa4 U IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/IOPOBBIO U IPUPOJIHOM cperie

3.2

3.3

3.4

3.5

ChopMupoBaHHOCTh yMEHUW KPUTHYECKUA aHAIU3UPOBATH XHUMHYECKYIO
uH(pOpMalMIO, TOJIYy4aeMyl0 U3 Ppa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM
KOMMYHHUKAaIUH, ceTh IHTEepHET u npyrue)

ChopmupoBaHHOCTE ~ yMEHHI  COONIOJATh  TPaBHJIA  AKOJOTHYECKU
1es1eco00pa3sHOro TMOBeAECHUs B OBITY U TPYAOBOM JEATENBHOCTH B LEJAX
COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOLIEH IIPUPOTHOM CPEIbI

Oco3HaBaTh ONACHOCTh BO3/JEWCTBUS Ha JKUBBIE OPraHU3Mbl ONPEIEIEHHBIX
BEIIECTB, NMOHMMAas cMbica mnokazatens I[IJIK, mosicHATe Ha mpumepax crocoObl
YMCHBIICHUSA U MTPEAOTBpALICHUA UX BPECAHOI'O BOSZIGfICTBI/I?[ Ha OpraHus3M 4CJIOBCKa

CpopMHUpPOBAaHHOCT, YMEHHI TMPOBOAWTH BBIYUCICHHUS C HCIOJIb30BAHHEM
MOHSITUS «MacCcoBasi I0JIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MpU
XUMHUYECKHX PEaKIHIX, Macchl BemlecTBa WM 00BEMA Ta3oB IO HM3BECTHOMY
KOJIMUECTBY BELIECTBA, Macce WU O0BbEMY OJHOTO M3 YYaCTBYIOIIMX B pEaKlUu
BEIIECTB, TEIJIOBOTO I(PQeKTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacCChl
BEILECTB, IPEBPAILCHHS U COXPAaHEHUS SHEPTUU
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Teopernyueckre OCHOBBI OPraHUYECKON XUMUU

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

CrtpykrypHble (hOpMYIIbI OpraHMYeCKUX BelecTB. ['oMomorus, nzomepus. XuMudeckas
CBSA3b B OpPraHMYECKUX COCJAMHEHUSIX — OJMUHApHBbIE W KpaTHble CcBs3u. llpencraBieHue o
KJ1acCU(UKALUU OPraHUYECKUX BEIECTB

2

Homenknatypa opraHuyeckux COEAMHEHUN (cucTeMaTHdecKas) U TpUBUAJIbHbBIC
Ha3BaHUS BOKHEUIIINX MPEJICTABUTENICH KJIACCOB OPTaHUYECKUX BEIIECTB

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

IPEJCTaBUTENIN AJIKAHOB: (PU3MUECKUE M XHMMHUYECKHE CBOMCTBAa (peakLuu 3aMeLIeHHs U
TOpPEHMsI), HAXO0XKAEHUE B IPUPOJIE, TOTYyUEHUE U IPUMEHEHNE

AJKEHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKHH psAa. OTWIEH W MpONUIeH —
IPOCTEHIINE NPEACTaBUTENIN AalKEHOB: (U3MUecKue M XMMHUYECKHE CBOWCTBA (peakuuu
TMJIPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATALUY, OKUCICHHUS M NOJIMMEPHU3allu1 ), IOIy4eHUe U
IIPUMEHEHHE

Ankanuensl: Oyragues-1,3 u meTunOytaauen-1,3: crpoeHne, BaXKHEHIIINEG XUMUICCKHEC
cBoiicTBa (peakiius noiauMmepusanuu). [logydeHre CHHTETHYEeCKOro KayduyKa U pe3HHbI

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, I'OMOJOIMYECKHH psl. ALETUIeH —
MPOCTEHIINNA TPEACTaBUTENb aJIKUHOB: COCTaB, CTPOEHHE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBA (peakiuy T'MJPUPOBaHUS, TaJOre€HUPOBAHMs, TUApPATALlUU, TOPEHUs), OIyUeHUEe U
IIPUMEHEHHE

Apenbl. beHson: cocra, cTpoeHue, (U3MYECKHE U XMMHUUYECKHE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUSA), MOJYYCHHE M MPUMEHEeHHe. TOIyol: cocTaB, CTPOEHUE,
¢u3nyecKre 1 XMMHUYECKHE CBOWCTBA (pPEeaKIMK TrajJOreHUPOBaHUS U HUTPOBAHUS ), OJyUYEeHUE
n npuMeHeHne. TOKCHMYHOCTh apeHOB. ['eHeTnueckass CBsI3b MEXIY YIJIEBOJOPOAaMH,
IMpUHAJIC)KAIIUMHA K pa3JIMYHbIM KJIaCCaM

[TpuposnHble MCTOYHUKU YIIIeBOAOPOJOB. IlpuponHbiil ra3 v mnomyTHble HE(TSIHbBIE
razsl. Hedtp n e€ mpoucxoxnenue. 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 A

[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHON U 3TAHON: CTPOEHHE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (peakiM ¢ aKTUBHBIMH METaJlJIaMHU, TaJOr€HOBOJOPOJaMH, TOPEHUE),
IpuMeHeHne. BolopoaHble CBA3M MeEXAy MOJEKylamMu crnupToB. JlelicTBue MeTaHoOna M
JTaHOJa Ha OPraHu3M 4YeloBeKa. MHOTrOaTOMHBIE CIUPTHI. OTHIEHIVIMKONb W TIIMLEPHH:
CTpoeHHe, (U3NYECKUe U XHUMHUYECKHE CBONCTBA (B3aMMOJCIHCTBHE CO IIETOYHBIMU
MeTaJlJlaMi, KadeCTBEHHAsl pPEaklMsi Ha MHOTOAaTOMHBbIE cIUpPTHI). JlelicTBUE Ha OpraHusM
yesoBeka. [ [pumeHenue rimnepruHa U STUICHIITUKOJIS

®DeHOI: CTpPOCHUE MOJICKYJbI, (PU3NYeCKUe M XWMHYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona
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Anpneruapl W KeTOHbl. DopManbIeruj, ameTalbICTHI: CTPOCHHE, (U3UYECKUE H
XUMHUYECKUE CBOWMCTBA (pEaKIMU OKHUCJICHUS U BOCCTAHOBJICHHS, KaYECTBEHHBIE PEaKLIUH),
MOJTyYCHUE U IPUMECHEHUE

OOHOOCHOBHBIE TpeJelibHbIe KapOOHOBbIE KHUCIOTHL. MypaBbuHas U yKCyCHas
KHUCJIOTBI: CTpOeHHUe, (U3NYEeCKHe M XMMUYECKHE CBOMCTBa (CBOMCTBa, oOImmMe U Kiacca
KHCIIOT, Peakius 3Tepu(HuKaluu), mnojiyueHue M npumeHeHue. CTeapruHOBas U OJICMHOBAs

4 KHCIIOTBl KaK IMPEACTABUTEIHM BBHICIIMX KapOOHOBBIX KHCIOT. Mpbla KaK COJIM BBICIIMX
KapOOHOBBIX KUCIIOT, KX MOIOIIIEE JICHCTBHE
3 CrnoxxHble 3(pUPHl KaKk MPOU3BOJHBIC KapOOHOBBIX KHUCIOT. [HAPOIN3 CIOKHBIX
5 a¢upoB. Kupsl. ['maponus xupos. [IpumeHenne sxupoB. bruosoruueckas poib )KUPOB

VYriaeBoapl: cOCTaB, KiaccH(HKAIUsA yYrieBog0B (MOHO-, JW- M IOJUCAXapHJbI).
I'moko3a — mpocTeimmii MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (U3NYECKHE U
XUMHUYECKHE CBOWCTBa (B3aumojeictBue ¢ ruapokcuaoM menu(ll), okucienne aMMuadHbIM
6 pactBopoMm okcuaa cepedpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3BI), HAXOXKJICHHUE B
' npHUpoJie, MpUMEHEHHe, Onosorudeckas posib. ®otocunres. OpyKTO3a Kak U30MEP TIHOKO3BL.

Kpaxman u memtroio3a Kak NpUpoaHble moimMepbl. CTpoeHHE KpaxMmalia W IIeJUTFOJIO3HI.
dusnyeckne ¥ XUMUYECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KaYeCTBEHHAs PEaKIUs C HOIOM)

4 A30Tcoz[ep>1<amne OpPraHn4cCKueC COCAMHCHUA

y AMUHOKUCIOTHI Kak aMpoTepHble opranudyeckue coequHeHus. dusnueckue u
1 XUMUYECKUE CBOMCTBA aMUHOKUCIOT (Ha mNpuMepe MIMHA). buomornueckoe 3HaueHue
' aMUHOKHCIOT. [lenTuabl

y benku kak npupoHble BHICOKOMOJIEKYISIpHbIE coeanHenus. [lepBuunas, BTopuyHas u
2 TPETUYHAsE CTPYKTypa O€NKOB. XWUMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIM3, JIEHATypaIus,
' KayeCTBEHHbIE peaKIui Ha OeIKU

g BBICOKOMONIEKYIJISIDHBIE COEIMHEHMS

OCHOBHBIC IOHSTHS XUMUH BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/If/'Il MOHOMCp, IOJIMMEP,
CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCPU3alNU, CPCAHSASA MOJICKYIISIpHAdA Macca. OcHoBHbBIE
MCTOAbI CUHTC3a BBICOKOMOJICKYJIIAPHBIX COCI[I/IHGHI/II\/JI — MMOJIMMEpHU3alnAa U MOJUKOHACHCAI A

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

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

11 KJIIACC

Kon IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA

1 Teopernueckre OCHOBBI XUMHH

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

1 DHepreTuueckue ypoBHH, MOypOBHH. ATOMHBIE OpOUTaIy, S-, P-, d-31eMeHThl. OCcOOeHHOCTH

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

Ilepnonnueckuit 3akoH u llepuoguyeckas cucrema XuMHYecKuX 3aemMeHTOB JI.U.

MenpeneeBa. CBsA3b INEpHOAUYECKOrO 3akoHa M Ileproguyeckoil CHCTEMBl XUMHYECKHX

5 anemeHToB /.M. MenzaeneeBa ¢ COBpEMEHHOM TEOPHEN CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH

' M3MEHEHHsI CBOMCTB XHMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX U CIOMXKHBIX
BELIECTB I10 TPYINaM U IepruoaaM. 3HaueHUe MepUoINYECKOro 3aKoHa B pa3BUTHN HAYKH

1 CtpoeHue BemiecTBa. XUMHYECKasl CBSI3b. Buabl XUMHUECKON CBS3M (KOBaJIEHTHas
3 HENoJIsIpHasl U NOoJIApHasi, HOHHAasl, MeTajuindeckas). oHbl: KaTHOHBI M aHUMOHBL. MeXaHNU3Mbl
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0o0pa3oBaHMs KOBAJEHTHON XHWMHYECKOW CBsI3M (OOMEHHBIM W JIOHOPHO-aKIICHTOPHBIH).
Bonopoanas cBsi3b

BanmenTHOCTS. SHGKTpOOTpI/IHaTeJ'IBHOCTB. CreneHb OKHUCIICHUSA

BeniectBa MOJEKYISPHOTO M HEMOJEKYISPHOTO CTPOCHHsA. 3aKOH IIOCTOSHCTBA

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

TUINA KpUCTAUIMYECKOW pemérku. IloHAatne o naucnepcHbIX cucreMax. VcTuHHBIE H
KOJUIOMIHBIE pacTBOpbL. MaccoBast 10JIs1 BEIECTBAa B paCTBOPE

1 Knaccugukanus Heopranmdeckux coequHeHnd. HomeHknaTypa HeopraHMYecKHX
BELICCTB
Xumnueckas peakuus. Knaccupukanuss XMMHYECKUX PEaKIUH B HEOPTaHUYECKOW H
OPraHMYECKOM XWUMHUHU. 3aKOH COXPAaHEHUsS MacChl BEUIECTB, 3aKOH COXPaHEHUs U
[IPEBPALLCHNS YJHEPTUU IIPU XUMHUECKUX PEaKIMIX

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

10

1 OOparumMsble peakuuu. XuMuyeckoe paBHoBecue. MakTopshl, BAMSIONUE Ha COCTOSHUE
xumuyeckoro paBHosecus. [Ipuanun Jle [larense

1 OnexTponuTnueckas auccouuanus. CunbHble U cinalOble u1eKTponuThl. Cpena BOJHBIX
pacTBOPOB BELECTB: KKCas, HEUTpalibHas, 1enoyHas. Peakiiun noHHOro ooMeHa

A1

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pCaKknuuun

Z Heopranuueckas Xxumust

Hemeramnsl. Ilonoxenue HemetauioB B Ilepumoguueckoil cucreMe XUMHUYECKUX
anementoB J[.M. MeHneneeBa U OCOOEHHOCTH CTPOEHMsI aToMoB. PU3NYECKUE CBOWCTBA
HEMETaJNIOB. AJIJIOTPOIMSI HEMETAJUIOB (Ha MpUMepe KUCI0poJia, cepbl, hocdopa u yriaepoaa)

XVMHYECKHE CBOMCTBA BaXKHEUIIMX HEMETAJUIOB (TalOreHOB, cephl, azoTa, (ocdopa,
yriaepoga W KpPEeMHHs) M HUX COEIMHEHUH (OKCHAOB, KHUCIOPOACOAEPk AIIUX KHUCIIOT,
BOJOPOJHBIX COeUHEHMH). [[puMeHenne Ba)KHENIINX HEMETAJIJIOB U UX COEITMHEHUN

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

2 JI.1. MenpneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX OOOJOYEK aTOMOB METAaJIOB.

O6mue Qusuyeckue cBoiicTBa MeTamnoB. CIIaBbl METANIOB. DJIEKTPOXUMHUECKHUNA Pl
HaIlpsDKEHNUH METaJUIOB

XVUMUYECKUE CBOICTBA BaXXHEUIIMX METAIJIOB (HATPHUH, Kanwii, KaJblUW, MarHuii,
QTIOMUHUMA, [UHK, XPOM, >K€JIe30, MeAb) MU UX coeauHeHui. OOmue crnocoObl MOTy4eHHs
MeTaisoB. [I[pumeHeHre MeTanioB B OBITY U TEXHUKE

Z I'eneTnyeckas CBA3b HCOPraHNMYCCKUX BCHICCTB, HNPHUHAMICKANIUX K Pa3JINYHBIM
KJj1accaM

(d%]

XUMHS U KU3Hb

Porp xumMum B oOOECreYeHWH HSKOJOTHMYECKOW, DHEPreTUYECKOM U  IHUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEAWIMHBI. [[OHSATHE O HayyHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUI

(d%]

[IpencraBnenuss o0 OOMKMX HAy4YHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOJy4YEHUs
BAKHEUIIINX BEILECTB. YeI0BEK B MUpPE BELIECTB M MAaTEpPUAJIOB: BAKHEWIIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIMOHHBIE MaTEpHUAIIbl, KPACKH, CTEKIJIO, KE€paMUKa, MaTepuasbl Ui
3JIEKTPOHUKH, HAHOMAaTepHaJibl, OPTaHUYECKHUE U MUHEpAJIbHbIE y100peHus

(d%]

(d%]

Xumus u 3J0pPOBEE YCJIIOBCKA: IMpaBHJia MCIIOJIb30BaHUA JICKAPCTBCHHBIX IIPEIIapaToB,
IpaBUjia 0€30IMacHOTO MCIIOJIb30BaHMS IperapaToB OBITOBOI XMMUH B HOBCC,[[HCBHOﬁ KHU3HHU
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