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IMNOACHUTEJIBHASA 3AIIMCKA

IIporpaMMa Mo XWMHUU Ha YpPOBHE CpemHETO o0mero oOpazoBaHUs pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoit dDepepaunmy,
TpeOOBaHM K pe3yibTaTaM OCBOCHHUS (erepanbHOi 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO OOIIEro
obpazosarusa (POIlI COO), mpencraBneHHBIX B (DemepalbHOM TOCYJApPCTBEHHOM 00pa30BaTEIbHOM
cragmapre COO, c¢ yu€rom KoHmemmmu mnpenomaBaHus ydeOHOro mpeaMmera «XUMHSD» B
oOpazoBarebHbIX opranuzanusx Poccuiickoit denepanmu, pealn3yrOmUX OCHOBHBIE 00pa30BaTeIbHEIC
MPOrpaMMBbI, 1 OCHOBHBIX TONOKeHuH «CTtparernn pa3BuTua Boctutanus B Poccuiickoit Meneparun Ha
nepuox 10 2025 rona» (Pacnopsokenune [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOJXOZOB K pa3paboTKe MporpamMMmbl MO XUMHH, K OIPEACICHUIO OOIIed CTpaTeruu
00y4eHus1, BOCTIUTAHHUA U Pa3BUTHA 00yUaroIuXcsl CpeACTBAMU yueOHOTro npeameTa «Xumus» anst 10—-11
KIIacCOB Ha 0a30BOM ypOBHE COCTaBWIM KOHIeENTyanpHble monoxerans OI'OC COO o
B3aUMOOOYCJIOBJICHHOCTH LeJNeH, COAEpKaHMSA, pPE3yJbTaToB OOYy4YeHUs] M TpeOOBaHMH K YPOBHIO
IMOATOTOBKHU BBIITYCKHUKOB.

Xumudeckoe o0pa3oBaHHE, TOJTydaeMoOe BBITYCKHUKaMH OOIIeoOpa3oBaTENbHON OpTaHHM3aIlHH,
ABJISIETCSl HEOTHEMIIEMON YacThi0 X 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPIIAIOIIUM 3TAIIOM peaan3auuu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYLIMX ILEJIOCTHOW CHUCTEME
XUMHAYECKOT0 00pa3oBaHMs. DTH IIEHHOCTH KacaloTCsl TO3HAHHS 3aKOHOB MPUPOABI, (HOpMUpOBaHUS
MHUPOBO33pPEHUSI M OOLIEH KyJIbTYphl YENOBEKA, a TAKXKE IKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0pOBBIO W MPHUPOAHON cpexme. Peammsyercss xumuueckoe oOpa3zoBaHHE OOYYArOIIMXCS Ha
YPOBHE CpeAHero oOIero obpa3oBaHMs CPEICTBAMU Y4YeOHOTro mpeaMeTa «XHUMUs», COACpKaHHe U
MOCTPOCHUE KOTOPOT'O OMNPEAEICHBl B MPOTrpaMMe MO XHUMHUHU C YYETOM CHEUU(PHUKH HAyKU XUMHH, €€
3HA4YEHUS B IO3HAHUM MPHUPOJBI U B MAaTEPHAIbHON KU3HH OOIIECTBA, a TAKXKE ¢ yU€TOM OOIIUX Lenel U
NPUHIIMIIOB, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeqHero olmiero oOpa3oBaHHS B
Poccuiickoit ®enepanuu.

XuMHsL KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK HIpaeT OCcOoOyi0 pOJIb B COBPEMEHHOM
IMBUIIM3AlMA, B CO3JaHUM HOBOM 0a3pl MaTepuanbHON KynbTyphl. OHa BHOCHUT CBOM BKIJIaJg B
(hopMHpOBaHUE PAaMOHATBLHOIO HAYYHOTO MBIIUICHHS, B CO3[aHHUE LEIOCTHOTO IPEICTaBICHHS 00
OKpY’KarollleM MHUpE KaK O €IUHCTBE MPUPOABI U YEJIOBEKa, KOTOPOe (POPMUPYETCS B XUMHH Ha OCHOBE
MOHUMAHUS BEILECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHMS B3aHMOCBSA3H MEXIY CTPOCHUEM
B€IICCTB, UX CBOMCTBAMH U BO3MOKHBIMHU 00JIaCTAMU IIPUMCHCHHH.

TecHo B3aMMOJEMCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHMHUS CTaja HEOThEMIIEMON
YacThI0O MHUPOBOHM KYyJbTYPbl, HEOOXOOUMBIM YCJIOBHUEM YCIICHIHOTO TPylda M XHU3HH KaKIOrO 4JICHA
obmiectBa. CoBpeMeHHas! XMMHUS Kak HayKa CO3UAaTeNIbHAs, KaK HayKa BRICOKMX TEXHOJIOTHI HalpaBiieHa
Ha pelIeHUe TI00aTBHBIX MPOOJIEM YCTOWYHBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPreTHUECKON,
MUIIEBOH, SKOJIOTUIECKON OE30MTACHOCTH M OXPaHbI 370POBBSL.

B cootBercTBHM € OOIIMMH LEJISIMH U NPUHLUIAMU CPEIHETO 00IIero oopa3oBaHus COAepKaHUE
npeameta «Xumusp» (10-11 kiaccsl, 6a30BbIH YPOBEHb M3YUEHHS1) OPHEHTHPOBAHO NPEUMYIIECTBEHHO Ha
OOIIEKyTBTYPHYIO TMOATOTOBKY OOYYaOIUXCs, HEOOXOAMMYIO UM JIJIsl BEIPAOOTKA MHPOBO33PEHYECKHIX
OPHEHTHUPOB, YCIICIIHOTO BKJIIOYEHHUS B JKU3Hb COLUYMa, NMPOAOJDKEHHS OOpa30BaHMS B PAa3IUYHBIX
00J1acTsIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

COCTaBHﬂIOHlI/IMI/I npeameTa «XHUMUS» SABIAIOTCS 0a30BbIE KypChl — <<OpraHquc1<a;1 XUumMusa» Hu
«O01mas 1 HeopraHu4deckas XMMUsD», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30BOi HayKH: CHCTEMa 3HAHUI 10 HEOPraHMYECKOH XMMHUH (C BKIIFOUYCHHUEM 3HAHUN W3 OOIIEeH XUMHN)
U OopraHuyeckod xuMud. DopMUPOBaHHME MJAHHOW CHUCTEMBI 3HAHUN [pPU HU3Y4YEHHHM IIPEAMETa
o0ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUS] BCEIO MHOI000pasus BELECTB HA OCHOBE OOLIMX IOHSTHH,
3aKOHOB U TEOPUM XUMUHU.

CrpyKTypa coaepkanus KypcoB — «Oprannueckast Xumusi» u «O01as 1 HeopraHuaeckass XuMusD»
chopMHUpOBaHa B MpOrpaMMe IO XMMHHM Ha OCHOBE CHUCTEMHOIO IOAXOAa K HM3YYEHHIO Y4eOHOro
MaTepuaia M OOyCIIOBJICHA MCTOPUYECKH OOOCHOBaHHBIM pAa3BUTHEM 3HAHUM Ha ONpPEAETIEHHBIX
TEOPETUUECKUX YPOBHsX. Tak, B Kypce OpraHM4ecKOil XMMHUH BEIIECTBa PAacCMaTPUBAIOTCS Ha ypOBHE
KJIACCUYECKOW TEOPUH CTPOCHMS OPraHMYECKUX COEAWHEHHH, a TaKKe Ha YPOBHE CTEPCOXUMHUYCCKHX H
3NIEKTPOHHBIX NPEACTaBICHUH O CTpoeHUMH BewlecTB. CBemeHUs 00 M3ydaeMbIX B Kypce BEILECTBax
JAIOTCSl B Pa3BUTHH — OT YIJIEBOAOPOJIOB JIO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX coelnHeHui. B kypce
OpPraHMYECKOW XUMHH TIONYy4YaloT pa3BUTHE CQOPMUPOBAaHHBIE HAa YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs MIEPBOHAYAIIBHBIE NMPEICTABICHUS O XUMHUYECKON CBSI3HM, KIACCH(PUKALMOHHBIX NMPH3HAKAX
BC€IICCTB, 3aBUCUMOCTHU CBOMCTB BCLIECTB OT UX CTPOCHHUA, O XUMHYECKOM pCaKkuuu.

Ilox HOBBIM YTJIOM 3peHUs B IpeaMeTe «XUMUs» 0a30BOT0 YpOBHS pacCMaTpHUBaeTCs HU3yYeHHBIN
Ha ypOBHE OCHOBHOTO 00ILero oOpa3oBaHHs TEOPETUUECKUI MaTepual U (aKTOJIOTHUYECKUE CBEACHUS O
BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OOIIas U HEOpraHUYEcKas XUMHUSD»



o0yyaromuMcs MPEAOCTABISIETCS BO3MOXHOCTH OCO3HATh 3HAYCHUE IEPHOAMYECKOrO0 3aKOHAa C
OOIIETEOPETHUECKUX M METOMOJIOTHUECKUX TO3UIMK, TIy0Xe TOHSATh HCTOPUYECKOE HW3MEHEHHUE
(hyHKIUI 3TOr0 3aKOHA — 0T 0000IIaroIIeH 10 OOBSICHSIONIEH U TPOTHO3UPYIOIICH.

Ennnas cucremMa 3HaHMM O Ba)KHEMINMX BEIIECTBAX, HMX COCTAaBE, CTPOCHUHU, CBOWCTBAX U
NPUMEHEHUH, a TaKKe O XHMHUYECKHX PEaKIHUSIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs
nornonHsaeTcs B Kypcax 10 u 11 kiaccoB aneMeHTaMu coAep KaHus, UMEIOIUMH KyJIbTYPOJIOTHYECKUH 1
NPUKIaTIHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHMMAaHHIO B3aMMOCBA3M XHMHUHU C JIPYTUMH
HayKaMH, DAacKpbIBalOT €€ pOoJib B II03HABATEIbHOM W NPAKTHUYECKOHW MAEATENBHOCTH YeJIOBEKa,
CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHS K IPOIECCYy TBOPUYECTBA B OONACTH TEOPUM U MPAKTHYCCKHX
NPUIOKEHUH XUMHUH, TIOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOjeMax, CBA3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIMBATh MH(GOPMALUIO U NPUMEHATH €€ s
TIOTIOJTHEHUS 3HAHUH, PElICHUs] HHTEJUICKTYa bHbBIX U 3KCIIEPUMEHTAIBHBIX CCIIEJOBATENLCKUX 3a1a4. B
LENIOM Co/iepKaHue Y4eOHOro mpeaMera «XHUMUs» JTAHHOTO YPOBHS HM3YYCHUS OPHUCHTHUPOBAHO Ha
(hopMupoBaHue y OOyYaIOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI U MOHMMaHUS (UIOCO(MCKUX HIEH,
TaKMX Kak: MaTepHaJbHOE EIMHCTBO HEOPraHWYECKOr0 M OPraHHYeCKOro MHpa, OOYCIOBICHHOCTh
CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHUEM, TIO3HABAEMOCTb MPUPOAHBIX SIBICHHN MYTEM SKCIIEPUMEHTA
U pEIICHHS NMPOTUBOPECUM MEXKIY HOBBIMH (DaKTaMH M TECOPETUUECKMMH HPEANIOCHUIKAMH, OCO3HAHHUE
POJIM XUMHHM B PEIIEHHH 3KOJIOTMYECKUX NpoOieM, a Takxe MpolieM cOepeXeHUs] SHEPreTHUECKUX
PECYPCOB, CBHIPBS, CO3JaHUS HOBBIX TEXHOJIOTHH 1 MaTepPHajoB.

B mnane pemeHus 3amad BOCIHUTAHUS, Pa3BUTHA M CONHMAIHM3alUU OOYYArOIIUXCS TPUHSTHIC
OporpaMMoOld MO XHMMUM TOAXOAbl K ONPEACICHUIO COACP)KAHMS M IOCTPOGHUS HNpeaMera
npeaycMaTpruBaloT (GOPMUPOBAHNE YHHBEPCAJIbHBIX YUeOHBIX ACHCTBHH, MMEIOIIMX 0a30BOe 3HAUCHHUE
JUTSL pa3iIMYHBIX BHIIOB JCSTENLHOCTH: PEIIeHUs MPpo0IieM, IOUCKa, aHalu3a u 00paboTku uHpopManmy,
HEOOXOOUMBIX JJs1 NPUOOPETeHMs OIbITa MPAKTHUYECKOM W HMCCIENOBAaTENbCKON ESTEIbHOCTH,
3aHUMAIOLICH Ba)KHOE MECTO B TO3HAHUH XUMUHU.

B npakTuke mpernogaBaHusi XUMHM, KaK HA YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus, TaKk U Ha
YPOBHE CpemHEro oOIero oO0pa3oBaHUs, MPHU OINpPEeSICHUH COJIEPKATENbHON XapaKTEePUCTUKU Lenel
U3y4eHHs INpeAMeTa HalpaBICHHEM IEPBOCTENEHHONW 3HAYMMOCTH TPAAULMOHHO MPHU3HAETCS
(hopMHpOBaHNE OCHOB XUMHUYECKOH HAayKH KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEeSITETBHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KynbTypbl. C METOOMUYECKOH TOUYKH
3pEHMS TaKOH MOAXOA K ONPENSIICHHIO LeNIeH 3ydeHHs IIPeaMeTa SIBISeTCS BIIOIHE ONPABIAHHBIM.

CornacHo NaHHOHM TOYKE 3PEHUs ITIAaBHBIMM LETSIMU M3Y4EHHs IpeaMeTa «XuMHS» Ha 0a30BOM
ypoBHe (10 —11 kJ1.) ABASIOTCS:

e (OpPMHUPOBAHUE CHUCTEMbI XMMUYCCKUX 3HAHUN KaK Ba)KHCHINEH COCTABIISAIONICH €CTECTBCHHO-
HAYYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXaT KIIOYEBbIC MOHATHUS, (yHAaMEHTalIbHbIC
3aKOHBl M TEOPUH XHMHH, OCBOCHME S3bIKa HAayKH, YCBOCHHE M IOHHUMAaHUE CYLIHOCTH
JOCTYIHBIX OOOOIICHHH MHPOBO33PEHUYECKOrO0 XapakTepa, O3HAKOMIICHHE C HCTOpUEH uXx
Pa3BUTHS ¥ CTAHOBJICHMUSI,

e (QopMupoBaHHME M PAa3BUTHUE TMPEICTABICHUHA O HAyYHBIX METOAAX I[O3HAHUS BEUICCTB H
XAMUYECKUX peaKIuid, HeOOXOJUMBIX Ul MPHOOpPETEHHS YMEHHUH OpHUEHTHUPOBATHCS B MHUpE
BEIIECTB M XUMHYECKHUX SBICHHHA, HMEIOLIMX MECTO B MPHPOAE, B IPAKTUYECKOM U
TMOBCEIHEBHOM JKU3HU;

e pa3BUTHE YMEHHH U CIIOCOOOB [IESTENbHOCTH, CBA3aHHBIX C HAOJIOACHUEM U OOBSCHEHHEM
XHMHYECKOTO SKCIIEPUMEHTA, COO0ACHUEM TIPaBUIT O€30IIaCHOTO 00pAIIEHHs C BEIIECTBAMH.

Hapsany ¢ stum, comepkaTenbHas XapakTEepUCTHKA LEJIed M 3aJad M3Y4YeHUs IpeaMera B
nporpaMMme MO0 XMMHH YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH TNPHOPUTETAMH B
CUCTeMe cpenHero obmiero ooOpaszoBaHusi. CerojHs B MNpeNoJaBaHUM XUMHH B OONBIICH CTENEeHU
OTHAETCsl MPEAINOYTCHHE MPAKTHYECKOH KOMIIOHEHTE COJEepXaHus OOydueHMs, OPUEHTHPOBAHHON Ha
MOATOTOBKY BBIITYCKHHKA 0011€00pa30BaTeIbHON OpraHu3anyy, BIAJCIOIEro He HaOopoM 3HaHUWil, a
(yHKIIMOHANBHOW TPAMOTHOCTBIO, TO €CTh CHOCO0aMH M YMECHHUSIMH aKTHBHOTO TOJYYEHHUS 3HAHUU U
NPUMEHEHUS UX B PEATbHON )KU3HU JUIsl PELLICHUs TPAKTHYECKHX 3a/1ad.

B cBs3u ¢ 3TUM npu K3ydeHHH NpenMera «XHMUs JOMUHHpPYIOLIee 3HAaYCHHE NPUOOpPETaroT
TaKue LEeNU U 3a]a9H, KaK:

ajanTanus OoOyYaroIMXCs K YCJIOBUSM AWHAMHYHO DPa3BHBAIOIIETOCS MHUPa, (HOPMUPOBAHHE
UHTEJUICKTYJIbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOW K  C€amMOOOpa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOSITETIbHOMY MPUHSATHIO TPAMOTHBIX PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX
C BELIECTBAMH U MX PHUMEHEHUEM;

(hopMupoBaHHE Yy OOYYarOIIUXCSI KIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETSHIIUH), WMEIOIIIX
YHHUBEPCAIBbHOE 3HAUCHHE IJIs PA3IUUHBIX BUAOB NESATEIBHOCTU: PEIICHUS MPo0IieM, IOMCKA, aHaIu3a U
00paboTKu MH(pOpPMALIMHU, HEOOXOJUMBIX IUIsl MPUOOPETEHHs OIbITA NIESATEIBHOCTH, KOTOpas 3aHHUMaeT



Ba)KHOE MECTO B IO3HAHHM XHMHH, a TaKKe IS OLUCHKH C IMO3WIHMH SKOJOTMYECKOH 0e30IacHOCTH
XapaxkTepa BIUSHUS BEIECTB M XUMUYECKUX MPOIIECCOB HA OPraHU3M UYeJIOBEKa U MPUPOTHYIO CPENLY;

PA3BUTUC TI03HABATCJIBHBIX HWHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKHUX CHOCO6HOCTCI71
00Y4JaIOIUXCs: CIIOCOOHOCTH CaAMOCTOSITEIEHO MPUOOPETaTh HOBBIE 3HAHHS 110 XMMHUH B COOTBETCTBHU C
KNU3HCHHBIMU HOTpC6HOCT§IMI/I, HCIIOJIb30BaTh COBPEMCHHLIC I/IH(I)OpMaHI/IOHHI)IC TEXHOJOI'nM AJis1 IMOMCKa
Y aHaIM3a Y4eOHOH M Hay4HO-NOMYJISIpHON HH(OpMAIIUK XUMHYECKOTO COJIEPKAHNS;

(dopMupoBaHHE W pa3BUTHE y OOYYAIOMIMXCS ACCOUMATUBHOTO M JIOTHYECKOTO MBIIIICHUS,
HaOII0JaTeTFHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOIWMBI, B YACTHOCTH, IPHU
IIJIAaHUPOBAHUH U MTPOBCACHUN XUMHUUYCCKOI'0 SKCIICPUMEHTA,

BOCIIUTaHUE Yy oOydarommxcs yOeKIEHHOCTH B T'YMaHHMCTHUECKOW HANpaBIEHHOCTH XHMHUH, €€
BO)XHOH pOJNM B PEIICHHU TI00ANBHBIX MPOOJIEM PalMOHAIBHOTO MPHPOIOIOIB30BAHHS, TOTIOIHEHUS
9HEPTeTHUECKUX PECYpCOB U COXpPAaHEHUsS MPHUPOAHOTO PABHOBECHS, OCO3HAHHMA HEOOXOAMMOCTH
Oepe’KHOTO OTHOIUIEHHS K TPUPOJIE U CBOEMY 3I0POBBIO, a TaKKe MPHOOPETEHHS OMbITa HCIOIb30BaHUS
HOJyYSHHBIX 3HAHWH JUIS NPUHATHS T'PAMOTHBIX PELICHHH B CHTYAaIMsX, CBSI3aHHBIX C XUMHUYECKHMHU
SIBIICHHSIMHU.

MECTO YYEBHOI'O ITIPEJIMETA «XUMMUSI» B YYEBHOM IIJIAHE

B yueOHOM 1u1aHe cpepHero odiero oopazoBanus mpeaMer « XuMus» 0a30BOr0 YpOBHSI BXOJHT B
COCTaB MpeaMeTHOH 00macTi «EcTecTBeHHO-HAYYHBIE IPEIMETBD).

OOmiee ynciI0 4acoB, OTBEACHHBIX IS M3YYCHUs] XUMHHU, Ha 0a30BOM YPOBHE CpeIHEro oOuiero
oOpazoBanus, cocTaBisieT 68 gacoB: B 10 kmacce — 34 waca (1 gac B Henmenro), B 11 xmacce — 34 gaca (1
gac B HEJIEITIO).

KosmmuecTBO 00513aTE/IbHBIX KOHTPOJBHBIX H NPAKTHYECKHX Pa0doOT:

Knacc 10-A 11-A

KontponsHbie paboThI

[TpakTrueckue paboOTHI

COAEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHNYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHNYECKON XMMHHI

HpCIIMCT OpFaHH‘IeCKOﬁ XUMHUHU: e€ BO3HUKHOBCHHEC, Pa3BUTHUC U 3HAYCHUC B IMOJTYYCHUN HOBBIX
BEILLECTB U MaTepuasioB. Teopust CTpOCHU OpraHudyecKux coenuHeHuil A. M. bytnepoBa, €€ OCHOBHBIE
nojoxeHusi. CTpyKTypHbIE (HOPMYJbl OPTaHMYECKHX BeIIEeCTB. [ 'oMororus, nzomepus. XuMHUECKast
CBsA3b B OPTAaHUYCCKUX COCAUHCHUAX — OAMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenue o kiaccupuKanMyd OpPraHUYECKUX BemlecTB. HoMeHknaTypa OpraHu4ecKux
COCAMHEHHH (cuUcTeMaThdecKas) W TpPHUBHAJbHbIC Ha3BaHMS BAKHEHIIMX IPEICTaBUTENCH KiaccoB
OpPraHnvYCCKUX BCUICCTB.

9KCHepHMeHTaIH)HI>Ie MCTOJbl H3Y4YCHUA BCIICCTB U HX HpeBpaHlCHHfIZ O3HAaKOMJICHHE C
o0pa3LiaMl OpPraHMYECKHMX BEIIECTB M MaTepHalaMd Ha HUX OCHOBE, MOJAEIMPOBAHHE MOJEKYI
OpPraHMYECKUX BEILIECTB, HAOMIOACHHE W OINMCAaHHE AEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAILICHHIO
OpraHMYECKHUX BEIECTB NPU HarpeBaHUM (IUIaBJIeHUE, 00yTIIMBaHUE U TOPCHUE).

Yraesonopoasl

AJIKaHBI: COCTaB U CTPOCHUE, FTOMOJIOTHYECKUN psall. MeTaH U 3TaH — NpOCTEeUIINE IPEeICTaBUTEIN
aNKaHOB: (M3UYECKHUE U XHMHUYECKHE CBOWCTBAa (peaklMy 3aMEUICHUS W TOPCHUS), HaXOXICHHE B
NIpUPOJIE, MOTyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOIJIOTHYECKHA psfl. OTWICH W MPOMWICH — TpOCTeHIIme
OpeACTaBUTEIN ANKeHOB: (Qu3ndeckne MW XUMHYECKHE CBOMCTBAa (peakuuM THIPUPOBAHUS,
raJloreHUPOBaHMS, TUAPATALIH, OKUCIICHHUS U TIOJIMMEPU3aLiH1 ), OIy4YeHUE U IPUMECHEHHE.

Anxanuensl: Oyramuen-1,3 u meTrnOyTaaneH-1,3: cTpoeHue, BaKHEHIINE XHMHYECKHUE CBOWCTBA
(peaxmus momuMepusanuu). [lodydeHue CHHTETHYECKOTO KayuyyKa U Pe3UHBL.

AJNKHWHBI: cOCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKUH psill. AUCTHICH — MPOCTEHIINIA
NpEACTaBUTENb AaJKUHOB: COCTaB, CTPOEHHE, (U3NYECKMe M XUMHUYECKHE CBONCTBAa (PEaKLUH
THIPHUPOBAHMS, TAJIOTEHUPOBAHUS, THAPATALUH, TOPEHHS), IOJyYeHUE U IPUMECHEHHE.

Apenbl. beH3on: cocraB, cTpocHHME, (HU3MUESCKME W XHMHUYECKHE CBOWCTBA (peakiuu
rajJloreHUPOBaHMS U HUTPOBAHUS), IOJyUEHUE U IpUMeHeHue. To1yon. cocmas, cmpoenue, uzuveckue u
Xumudeckue CeolUCmea (peakyuu 2an02eHuposanusi U HUMPOBAHUs), NONYHeHUue U NpuUMeHeHue.



TokcuuHocTh apeHOB. ['eHeTHUecKas CBA3b MEXAY YIVIEBOAOPOIAAMH, NPUHAIUIEKALIUMU K Pa3IHYHBIM
KJIaccaMm.

[TpupoaHbIe HICTOYHHUKH YTIeBOAOPOAOB. [IpupoaHslii ra3 u nonyTHele HedTsHbIe Ta3bl. HedTs 1
e€ mpoucxoxnaenue. CrocoOsl TepepaboTKu HEPTH: TEpPEeroHKa, KPEeKWHT (TepMHUYECKHUH,
KaTaTuTHYeCKui), muponu3. [IpoaykTel nepepaboTku HedTH, HX TPUMEHEHHE B MPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ IPOYKTHI €ro nepepaboTKH.

OKCIIepUMEHTAIBHBIE METOIbl H3Y4YCHHS BEIECTB M HMX IPEBPALICHUIl: O3HAKOMIJIEHHE C
o0pa3Lamu mIacTMacc, KaydyKoB U pe3uHsbl, KomuieKiuu «He1b» u «YTomaby, MoIeIupoBaHie MOJIEKYI
YTJIEBOJIOPOJIOB U TaJOr€HONPOU3BOIHBIX, NMPOBEIEHUE MPAKTUYECKONW paboThl: MOJy4YEeHHE 3THUJIEHA U
U3Y4YEHUE €r0 CBOUCTB.

Pacuérnele 3anaumn.

Borunciienns mo ypaBHEHHMIO XMMHUYECKOH peakumu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECCTBA WM MPOAYKTA PEaKIMU MO WM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEILIECTB WIH IPOIYKTOB PEAKIINN).

Kucnopoacoaep:xkamue oprannyeckue coeuHeHUs1

[MpenenbHbIE OAHOATOMHBIE CIMPTHL. METaHON W 3TaHOJ: CTpOeHHE, (PU3NUECKUE M XUMHUYCCKHE
CBOWCTBa (peakUuMH C aKTUBHBIMH METalJlaM{, TaJOr€HOBOJOPOJAMH, TOpPEHHE), NPHUMEHEHHE.
BopoponHsie cBsi3u MEX Iy MOJIEKyJIaMH CIUPTOB. JleificTBue MeTaHoIa ¥ 3TaHOJIa HA OPraHU3M Y€JI0BeKa.

MHOroaToMHbIe CIUPTHL. OTHJICHTIUKOIL M TIHUIEPHH: CTPOCHUE, (PUINUECKUE M XUMHUECKHE
CBOIicTBa (B3aMMOJEWCTBUE CO IIEIOYHBIMH METaJUIaMH, KauyeCTBEHHas peaklus Ha MHOTOaTOMHBIE
coupThl). JleiicTBue Ha opranus3m denoBeka. [IpuMeHeHne runepruHa U STUICHIITHKOIIS.

®DeHon: CTpOeHHE MOJEKYJbl, (hM3MYECKHe M XUMHUYECKHe CBOMCTBAa. ToOKcWYHOCTH (heHona.
[Mpumenenue deHona.

Anpneruapl U xkemouwl. PopManbIerul, aueTadbIerui: CTpoeHHe, (PU3NYECKUe U XUMHUYECKHE
CBOMCTBa (peak1y OKHCICHUS] U BOCCTAHOBJICHHS, KAUECTBEHHBIE PEaKIU1 ), MOTYYECHUE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/IebHBIE KapOOHOBBIE KUCIOTHL. MypaBbrHAas U YKCYCHAsI KUCJIOTHI: CTPOCHHE,
(usnveckne U XMMHUYECKUE CBOHCTBA (CBOWCTBA, OOIIME AJIS Kiacca KHCIOT, peakuus dTepudukanum),
noiayueHue U mnpuMeHeHue. CTeapHHOBasi W OJIGMHOBAs KHCJIOTHI KakK MPEICTABUTEIM BBICIIMX
KapOOHOBBIX KUCIIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIoIIee AeHCTBHE.

Crnoxsble 3QUpbl Kak MPOU3BOAHBIC KAPOOHOBBIX KUCIOT. ['MApONU3 CIOXKHBIX 3GHUpoB. JKUPEHIL.
T'maponus xupos. IIpuMeHeHue xupoB. buonorudeckas poiab >KUPOB.

VYrneBoapl: cocTaB, KiaccH(UKamus yrieBogoB (MOHO-, IW- W HonMcaxapuipl). [mrokoza —
NpOCTEHIINIT MOHOCAaXapHl: OCOOCHHOCTH CTPOCHHUSI MOJIEKYJbl, (pU3HYeCKHe M XMMHUYECKUE CBOWCTBA
(B3aumoneiictBue ¢ ruppokcuaom Mmeau(ll), oxucneHne amMMuadHbIM pacTBOpoM okcuzaa cepebpa(l),
BOCCTaHOBJICHHE, OPO’KCHHME IJIIOKO3bl), HAXOXAEHHE B MPHUPOJE, NMPUMEHEHHE, OMOJIOTHYECKAsl POJIb.
®orocunre3. OpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u memtonoza Kak mOpupofHble MoauMmepbl. CTpoeHHe Kpaxmala W LEeJUTIOJIO03bI.
dusnueckre 1 XMMUYECKHEe CBOMCTBA KpaxMaa (TUAPOIN3, KAUECTBEHHAS PEaKys ¢ HOIOM).

OKCIIepUMEHTAIbHBIE METObl N3yUEHHS BEILECTB U MX NMPEBPAIICHUI: IpOBEACHNE, HAaOI0AeHHE
U OIMCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHWE CIHPTOB, KAYECTBEHHbIE PEAKIUU OJHOATOMHBIX
CrUpTOB (OKMCIIeHne dTaHona okcuaoM meau(1l)), MHOroaTOMHBIX CITUPTOB (B3aMMOEHCTBHE TIIMIEPUHA
¢ rumpokcunom Mmeau(ll)), ampaernmoB (OKHCIEHHME aMMHAa4YHBIM pPAacTBOpOM okcuma cepebdpa(l) u
rugpokcunom menu(ll), BzaumopelcTBHEe KpaxMana C HOAOM), NpPOBEIEHHE MPAaKTHYSCKOH padOThHI:
CBOICTBA pacTBOpa yKCYCHOM KHCIIOTHI.

Pacuérnele 3anaumn.

BoruncrieHuss 1mo ypaBHEHMIO XMMHYECKOH peakuuu (Macchl, 00b&éMa, KOIWYECTBA HCXOIHOTO
BEIIECCTBA WM MPOAYKTA PEaKIMU MO WM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEILIECTB WIH IPOIYKTOB PEAKIINN).

A3oTcoaeprKaliue OpraHndeckre CoOeTMHEHMS.

AMUHOKHUCIIOTHI Kak aMm@oOTepHble OpraHuueckue coequHeHHs. Dusndyeckne W XUMHUUYECKHUE
CBOWCTBA aMHMHOKHCJIOT (Ha MpUMeEpe INHIKHA). bronorndyeckoe 3HaueHne aMMHOKUCIOT. [lenTuast.

Benku kak npupoIHBIE BHICOKOMOJICKYJISIPHBIE coenuHeHus. [lepBuunas, BTOpUYHas U TpeTHYHAS
CTpYKTypa OenkoB. XMMHUYEeCKHUE CBOWCTBA OEIKOB: TUAPOJIH3, ACHATYpallHs, KaueCTBEHHBIE PEaKIIUU Ha
Oenku.

OKCIIepUMEHTAJIbHBIE METOJIbl M3yUCHHS BEIIECTB M MX MPEBPALICHUI: HAOIIOJCHUE U ONHUCAHUE
JEMOHCTPALMOHHBIX OIBITOB: JICHATYpalus OCJIKOB IPH HATPEBaHUH, [IBETHBIC PEAKIIH OEIIKOB.

BbicokoMoJieKy/IsipHbIe COeIMHEHHS

OcCHOBHBIE TIOHSITHS XUMHUH BBICOKOMOJICKYJISIPHBIX ~COCIMHEHUI: MOHOMEp, MOJHMED,
CTPYKTYpHOE 3BEHO, CTCNEHb MOJIMMEPHU3ALMU, CPEenHssl MOJEeKyJsipHas macca. OCHOBHBIE METOMBI
CHHTE3a BHICOKOMOJIEKYJIAPHBIX COENHEHUH — MOIMMEepHU3aIisl U MOJTUKOHICHCAIHSL.




OKCIIEpUMEHTAIBHBIE METOIbl H3Y4YCHHS BEILECTB M HMX IPEBPALICHUIl: O3HAKOMJIEHHE C
00pasiiamMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

MexXIpeMeTHBIE CBSI3HU.

Peanuzauuss MeXIpeAMETHBIX CBS3€H MNpU HM3y4YeHUH opraHudeckod xumuu B 10 kjacce
OCYILIECTBIISIETCSl Yepe3 HMCIOJIb30BaHNE KaK OOILIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaKk M TOHSITHH,
SABIAIOMINUXCA CUCTEMHBIMU JJI OTACIIBHBIX NPECAMETOB €CTECTBCHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE IOHSTHSA: SBJICHHWE, Hay4HBIH (DaKT, rWIioresa, 3aKOH, TEOPHS,
aHalM3, CHUHTE3, KilacCUpUKauus, TEPUOAUYHOCTb, HAOIIOAECHHE, M3MEpPEHHE, OSKCICPUMEHT,
MOJIETMPOBaHHUE.

®duzuka: marepus, JHEpPrus, macca, aTroM, 3JIEKTPOH, MOJIEKyJla, SHEPreTHUeCKUN YpOBEHD,
BEILIECTBO, TeNO, 00BbEM, arperaTHOE COCTOSIHHE BEINECTBA, (pU3MUecKHe BEIWYMHBI M EOUHMLBI HX
H3MEPEHUS.

buonorus: kmerka, opraHu3M, Ouocdepa, OOMEH BeEIIECTB B OpraHuzMe, (HOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIE BeIIecTBa (OEIKH, YTIIeBOIbI, JKUPHI, PEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpHBIE IOPOIBL, ONE3HBIE UCKOIIAEMbIe, TOILTUBO, PECYPCHI.

TexHonorus: MMUIICBBIC NPOAYKTBI, OCHOBLI pPAlMOHAJIBHOI'O MNHUTAaHUA, MOIOOIMEC CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE IpenapaTbl, MaTepHajbl M3 HCKYCCTBEHHBIX M CHHTETHUECKHX
BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTTAHUYECKASA XUMMUSA

TeopeTnyeckue 0CHOBBI XHMHHU

XUMUYECKHUH 37eMEeHT. ATOM. SIIpo aToMa, W30TOMBL. DJEKTPOHHAs 000JI0UKa, DHEPreTUUCCKUC
YpOBHH, TOIYypOBHH. ATOMHBIE opOuWTamu, s-, p-, d- ameMeHTHl. OCOOEHHOCTH pachpeeIeHuUs
3NIEKTPOHOB IO OpOWUTAIIM B aTOMax »JJIEMEHTOB IIEPBBIX UETHIPEX NEPUOAOB. OJIEKTPOHHAs
KOH(HTYpaIus aTOMOB.

Ilepuoanueckuii 3akoH u Ilepuonuueckas cuctema xummuueckux sneMeHtoB . M. Menaeneesa.
Ces13p meproANUecKOro 3akoHa U llepuomudeckoii cuctemsl xumudeckux sneMmenToB Jl. . Menaeneesa
C COBPEMCHHON TEOpHEH CTpPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHYECKHUX
JJIEMCHTOB H o6pa3yeM51x UMHU TPOCTBIX W CJIOXHBIX BCUICCTB IO rpynmnaM MU HODepuoaam. 3HauyeHne
NEPUOJUYECKOT0 3aKOHA B Pa3BUTUHU HAYKH.

CrtpoeHnue BellecTBa. XUMHUYECKas CBA3b. BUIbI XUMHUYECKON CBSA3M (KOBaJIGHTHAsI HEMOJSpHAsA U
MOJIAPHAS, WOHHAs, MeTaJulMdeckas). MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XHUMHYECKOW CBSI3U
(oOMeHHBIIT U TOHOPHO-AKIEeNTOpHEIH). BomoponHas cBs3b. BaneHTHOCTh. DIIEKTPOOTPUIATENHFHOCTS.
Crenenb okucieHus. oHbI: KaTHOHBI U aHUOHBI.

BemecTBa MONEKYISIpPHOTO U HEMOJIEKYIIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
THuMb! KpUCTANTNYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA BEILIECTB OT THIA KPUCTAJUINYECKON PEIIETKH.

[lonatTHe o0 nucnepcHBIX cucTeMmax. VICTMHHBIE M KOJUIOMIHBIE PAacTBOpbL. MaccoBasi A0ns
BEIIeCTBA B pacTBOpE.

Knaccudpukanuss HeopraHMueckux coequHeHUH. HomeHknatypa HEOpraHMYeCKHX BEIIECTB.
I'eneTnueckas CBS3b HEOPIaHUYECKUX BEILECTB, IPUHAUIEKALINX K Pa3INIHBIM KIaccaM.

Xumudeckast peakius. Kiaccudukamiss XuMIIecKAX Peakiiiii B HEOPTaHMYECKOW U OPTaHUIeCKOH
XUMHH. 3aKOH COXpPAaHEHHMs MacChl BEIIECTB, 3aKOH COXpAaHEHUS W IMpeBpalleHHus OSHEPruu mpu
XUMUYECKUX PEAKLHUIX.

CKOpOCTh peakiny, e€ 3aBUCUMOCTD OT Pa3InIHBIX (pakTopoB. OOpaTHMbIe peakiui. XUMHIECKOe
paBHOBecHe. PaKTOPBbI, BIUAIOLIME HA COCTOSIHME XUMU4eckoro pasHosecus. [Ipunnun Jle [larense.

Onekrponutuueckas aucconuanus. CUIbHbIE U clladble dMeKTpoauThl. Cpena BOIHBIX PacTBOPOB
BEILIECTB: KUCJIasl, HEUTpaJIbHasl, IIEI0YHasl.

OKHCANTETHHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCIEpUMEHTAIbHBIE METOJIbI U3YyUCHHUsS BEIISCTB U WX MPEBPAILCHHUIA: JICMOHCTpAIUS TaOJIHUIL
«llepuognueckass cucreMa xumuuyeckux odiemeHToB /[l. WM. MeHngeneeBa», u3ydeHUE MoOAeENEH
KPUCTAJUIMYECKUX PEIIETOK, HAOJIOJCHUE U ONMHMCAaHUE JACMOHCTPAI[MOHHBIX W JIA0OPATOPHBIX OIBITOB
(paznoxeHue MEpOKCHIAa BOJOPOJAa B MPUCYTCTBUM KaTallM3aTopa, OIpENeleHHue Cpeibl PacTBOPOB
BEIIECTB C IIOMOLIbI0 YHUBEPCAIBHOIO WHAMKATOpPA, PEakUUd HMOHHOTO OOMEHa), NPOBEACHUE
NPaKTHUECKON paboThl «BnusHue pa3nuiHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOH PeaKkmum».

Pacuérneie 3anaun.

Pacuérsl mo ypaBHEHHMAM XHMHUYECKHX PEAKLHi, B TOM 4YHCJIE TEPMOXHUMUYECKHE Pacu&Thl,
PacyEThl C UCMOIB30BAHUEM MOHATHS «MACcCOBAsl 10JIsl BELIECTBAY.

Heopranu4yeckasi xXumus



Hemeramnsl. Ilonoxxkenue HemeramnoB B [lepuonnueckoil cuctemMe XuMU4eckux 3aeMeHToB 1. .
MeHnpneneeBa U OCOOCHHOCTH CTpOCHHUS aToMoB. dusndeckue CBOWCTBA HEMETAJIOB. AJUIOTPOIMUS
HEMETAJUIOB (Ha MpUMepe KKUCIopoia, cepbl, pocdopa u yriaeponaa).

XVUMHUYECKHe CBOMCTBA BaXHEHIINX HEMETAIUIOB (TaJOT€HOB, CepHl, a30Ta, Gocdopa, yriepona u
KPEMHHUSI) U UX COCTUHEHUH (OKCHUIOB, KHCIOPOACOICPKALINX KICIIOT, BOXOPOIHBIX COSANHEHHN).

IIpumeHeHue BaXXHENIINX HEMETAIIIOB U UX COECIUHEHUI.

Meramnsl. Ilonoxenue metamwioB B I[lepuoanueckoil cucreMe xuMmMudeckux snemeHtoB [l WM.
MenpeneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JOYeK aTOMOB MeTaimioB. O0mme ¢u3ndeckne
cBoifcTBa MeTay0B. CIUIaBbl METAIIOB. DIEKTPOXUMHUYECKUI pAJl HANIPSDKEHUI METalIoB.

XUMHUYECKHE CBONCTBA BAXKHEUIINX METAUIOB (HATPHM, Kanuuil, KaablUid, MAarHUd, aTlOMUHUMN,
LIUHK, XPOM, XKEJI€30, MeJlb) U UX COCIUHECHUIL.

OO6mre cnocoObl MoMy4YeHrs: MeTaIoB. [IprMeHeHre MeTaIIOB B OBITY U TEXHHUKE.

9KCHepI/IMeHTaIH:HI>Ie MCTOJAbl H3YUCHHUA BCUICCTB U HX HpeBpameHHﬁ: HU3YUYCHHUEC KOJUICKIIUU
«MeTamiel U CIUIaBbl», 00pa3LOB HEMETAJIOB, PELICHUE 3KCIEPUMEHTAJbHBIX 3a7ad, HAOMIOACHUE U
OINMCAaHNE AEMOHCTPALMOHHBIX M JIA0OPAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THAPOKCHUOA ATIOMUHUS C
pacTBOpaMu KHUCJIOT U IIICHO‘-ICI\/'I, Ka4CCTBCHHBIC PCAKIINU HAa KaTUOHBI MCTaJ'IJ'IOB).

Pacuérnble 3anaun.

Pacuérsl Macchl BemiecTBa MM 00bEMA ra30B MO U3BECTHOMY KOJHUYECTBY BELIECTBA, MACCE MIIH
00BEMY OZJHOTO M3 yYacTBYIOIIMX B PEakIMU BEUIECTB, pacu&Thl Macchl (00bEMa, KOINYECTBA BEIIECTBA)
IMPOAYKTOB pC€aKMu, €CJIIM OAHO U3 BEIICCTB UMECT ITPUMCCH.

XuMus 4 JKM3Hb

Pomp xummm B oOecnedeHWH OSKOJOTHYECKOH, JHEPreTHYeCKOW W MHINEBOH Oe30MacHOCTH,
Pa3sBUTHUU MCIUITUHBI. ITonsatue o Hay4HbIX METOJaX MO3HAHUA BECIICCTB U XUMUYCCKUX peaKHI/Iﬁ.

[IpencraBnenuss o0 OOMmMMX HAyYHBIX NPUHLOUIAX MPOMBIIIICHHOIO IOJYYCHUS Ba)KHEHIINX
BEILIECTB.

YemnoBek B MHpPE BCLICCTB u MaTCpUualIoB: Ba)KHEHIIINE CTPOUTCIILHBIC MaTcpualibl,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpacKd, CTEKJIO0, KepaMHuKa, MaTepuanbl [UIs 3JIEKTPOHUKH,
HaHOMAaTEepUaJbl, OPraHMYECKHE 1 MUHEpaJIbHbIC YIOOpEHUSI.

XumMus u 310POBLC UYCJIOBCKA: IIpaBUJIa MCIIOJIB30BAaHUA JICKAPCTBCHHLIX IIpPCHIaparoB, IpaBHJia
0e30MacHOro NCIOIL30BaHMsI ITPENapaToB OBITOBOM XUMHUH B ITOBCETHEBHOM KU3HU.

MexmpenMeTHbIE CBSI3HU.

Peanmzarust MeXIpeaIMETHBIX CBs3€ MPH H3YYeHHH OOImed W HeopraHmdeckod xumuu B 11
KJlacce OCYILECTBISIETCS 4Yepe3 HCIOJb30BaHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX IOHATHH, TaK H
HOH)ITI/Iﬁ, SABJIAIOMINUXCA CUCTEMHBIMU JJIS1 OTACIIBHBIX NPECAMETOB €CTECTBCHHO-HAYYHOI'O IIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE OHATH: HAy4YHbI (akT, runoTesa, 3aK0H, TEOpHUsl, aHAIN3, CUHTES,
KJIaccuUKaIys, MepHOANIHOCTE, HAOIOICHHE, SKCTIEPUMEHT, MOICTTHPOBAaHIE, H3MEPEHNUE, SIBJICHUE.

®uzuka: MaTepus, B3HEprus, macca, aToM, DJEKTPOH, MPOTOH, HEHUTPOH, HWOH, H30TOIl,
PaloaKTUBHOCTb, MOJICKYJIa, SHEPTETHUECKUH YPOBEHB, BEIIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, GU3NUCCKUE BENUIMHBI U €OUHULBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: ximerka, opraHu3M, KocucTema, Ouocdepa, Makpo- U MUKPOIJIEMEHTHI, BUTAMHHBI,
0OMEH BeIIeCTB B OpraHU3ME.

I'eorpadusi: MuHEpanbl, TOPHBIE IOPOBL, TONE3HBIE UCKOIIAEMbIE, TOILTUBO, PECYPCHI.
TexHonorus: XxumMudeckas IMPOMBIIINICHHOCTb, MCTAJUIYprus, IIpOrU3BOACTBO CTPOUTCIbHBLIX MAaTCPUAJIOB,
CEJIbCKOXO03SICTBEHHOE MIPOU3BO/ICTBO, MUIIeBast MIPOMBIIIEHHOCTb, (dapmareBTHUCCKAS
NPOMBIIUIEHHOCTh, IPOM3BOACTBO KOCMETHMYECKHX IPenapaTroB, IPOU3BOJACTBO KOHCTPYKLHMOHHBIX
MaTepHAIOB, NEKTPOHHAS IPOMBILUIEHHOCTh, HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA TIPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHSA K PE3yNbTaTaM OCBOSHHS OOYYArOMIMMHUCS IMPOTpaMM
cpeaHero o0mero oOpa3oBaHUS (JMYHOCTHBIM, METAlpeIMETHBIM M MpeaMeTHeiM). Haydno-
METOANYECKOM OCHOBOHM il pa3paldOTKU IUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS IPOTPaMM CPEIHETO
o011ero oopa3oBaHus ABISETCS CUCTEMHO-ACATEIbHOCTHBIHN MOIXO.

B cooTtBeTcTBHU C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOA0OM B CTPYKTYPC JUYHOCTHBIX PE3YJIbTATOB
OCBOCHHUSI TIpenMera «XUMHsS» Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUsS BBIIEICHBI CIIEAYIOIIUE
COCTAaBIISIIOIINE:

Ooco3HaHue OOyYaroIMMUCS POCCHUICKOH TPaKIaHCKOW MISHTHUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIEHOCTH M CAMOOIIPE/IENEHHUIO;

HaJIM4Me MOTHBALMU K O0Y4YEHUIO;



LIEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JMYHOCTH HA OCHOBE KIIIOYEBBIX
LEHHOCTEH U HCTOPUUECKHUX Tpaauluii 6a30BOH HAYKH XHUMUU;

TOTOBHOCTH U CIIOCOOHOCTH OOYyYaroIIUXCS PYKOBOJCTBOBATHCS B CBOEH AEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMHU, IPUCYIIUMH LIEIOCTHON CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIM4Me IMPAaBOCO3HAHMS JKOJOTMYECKOH KyIbTYPbl U CIIOCOOHOCTH CTaBUTH IIETTH U CTPOMUTH
JKU3HCHHBIC I1JIaHBbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMS IMpeaMeTa «XUMHS» AOCTUIAIOTCS B E€AMHCTBE Y4EOHOH M
BOCIIUTATEIbHON JESTEIbHOCTH B COOTBETCTBUHM C T'YMAHHUCTHUYECKMMH, COLHOKYJIbTYPHBIMHU, AYXOBHO-
HPaBCTBCHHBIMU HCEHHOCTAMU W HACATIaMU pOCCI/II‘/'ICKOI‘O Tpa’XXaaHCKOI'o 06HIGCTB3, MNPUHATBIMU B
oOmiecTBe HOpPMaMd W TpaBWJIaMH TIOBEACHUS, CIOCOOCTBYIOIIMMH TIPOLIECCAM CaMOIIO3HAHUS,
CaMOpPa3BUTHs U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH 00y4YaromuXcs.

JIMYHOCTHBIE PE3yNIbTaThl OCBOSHHS MpeaMeTa «XHMHUsD» OTpakaloT c(OpPMHUPOBAHHOCTH OIBITA
MM03HABATEIILHON U HpaKTH‘IeCKOﬁ ACATCIBbHOCTHU o6yqa10u11/1xcsl 1o peajin3al NPHUHATBIX B 06H1€CTBC
LICHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpaskIaHCKOr0 BOCIIMTAHMSA:

0CO3HaHUS 00YUYAIOIINMKCS CBOMX KOHCTHTYIMOHHBIX TIPaB U 00S3aHHOCTEH, YBOXKEHHS K 3aKOHY
Y TIPaBOIOPSIIKY;

NPEACTaBICHUS O COLMANBHBIX HOPMAax M NPaBMIIaX MEKIMYHOCTHBIX OTHOILIEHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH HESTENHHOCTH NpPU CO3JaHUU YYEOHBIX MPOCKTOB,
PCIICHUA y‘-IC6HI)IX 1 MMO3HABATCJIbHBIX 3a/la4, BBIIMOJIHCHUU XUMHWYCCKUX SKCIICPUMCHTOB,

CHOCOOHOCTH MOHMMAaTh U NPUHMMATh MOTUBBI, HAMEPEHHs, JIOTUKY U apryMEHTBl APYTHX HpHU
aHaJIM3€e Pa3InYHbIX BUJOB YICOHOH AEATEIBHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMA:

LIEHHOCTHOT'O OTHOIIEHUS! K HCTOPUYECKOMY M HAYYHOMY HACJIEIMIO OTEYECTBCHHOM XUMUH;

YBaKEHHUS K IPOIECCY TBOpYECTBA B O0JIACTH TEOPHM M NPAKTHYECKOrO MPHUMEHEHUS XMMUH,
OCO3HAaHUA TOT'O0, YTO AOCTHIKCHHA HAYKHU CCTb PE3YJIbTAT AIUTCIbHBIX Ha6J’IIOI[CHPII71, KpPOMOTJIIMBBIX
OKCIICPUMECHTAJIIBHBIX ITIOUCKOB, IIOCTOAHHOI'O Tpyaa y‘IéHBIX " IPAKTHUKOB;

MHTEpeca U MO3HABAaTEIbHBIX MOTHBOB B IOJYYEHHH H IOCICAYIOLIEM aHaiu3e MH(pOpManuu o
MEPEAOBLIX TOCTUKCHUAX COBpeMCHHOP'I OTEUYECTBEHHOM XHUMUH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHMSI, 3STHYECKOr0 MOBEJCHUS;

CIOCOOHOCTH OLIEHUBATh CUTYalllW, CBS3aHHBIE C XMMHYECKUMH SIBICHUSMH, M INPHUHUMATH
OCO3HAHHBIC PCUICHHA, OPUCHTUPYSACH HAa MOPAJIbHO-HPABCTBCHHBLIC HOPMbI 1 HIEHHOCTH,

T'OTOBHOCTH OLICHUBATH cBOE MOBCACHUC U IMMOCTYIIKHU CBOUX TOBapHIIICﬁ Cc HOSI/IHI/Iﬁ HPaBCTBCHHBIX
Y TIPAaBOBBIX HOPM U OCO3HAHHUE MOCIECACTBUN 3TUX IOCTYIKOB;

4) popMuUpOBaHUS KYJbTYPHI 310POBb:

NOHUMAaHUsl IIGHHOCTEeW 370poBoro W 0Oe3omacHOro o0pa3a JKW3HH, HEOOXOJUMOCTH
OTBETCTBEHHOI'O OTHOILEHHS K COOCTBEHHOMY (DM3MUECKOMY U IICUXUIECKOMY 310POBbIO;

coOrOIeHNs TIPpaBUJI OE30MACHOTO OOpAIIeHHUs C BEIECTBAMH B OBITY, TIOBCETHEBHOMN JKU3HUA U B
TPYAOBOM I€ATEIBHOCTH;

NOHUMAHUS LICHHOCTH NpPaBWJ MHIMBHIYATbHOTO MU KOJUIEKTUBHOI'O OE30IaCHOrO IMOBEICHHS B
CUTyalusX, yrpPOKarOIUX 340POBbI0 U XKU3HU JIFOICH;

OCO3HAHUS TOCJICACTBUI U HETIPHUSTUS BPEIHBIX PUBBIYEK (YIIOTPEOICHUS aKOT0Isl, HAPKOTHKOB,
KypeHHs);

5) Tpy10BOr0 BOCIUTAHMSA:

KOMMYHHMKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-UCCIIEIOBATENbCKON AEATEILHOCTH, OOIIECTBEHHO
II0JIE3HOW, TBOPUYECKOM U IPYTUX BUAAX ACSATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEILICHHH NPAKTHUECKHUX 3a/1a4 COLMAIBLHON HANPABICHHOCTH
(B pamMKax cBOETo Kiacca, IIKOJIbI);

MHTEepeca K MPaKTHYECKOMY H3YyUYCHHIO MpOoQecChil pa3iuyHOro poAa, B TOM YHUCIE Ha OCHOBE
NPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHS K TPYAY, JIOISIM TPya U Pe3yJibTaTaM TPYAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHIMBUAYAIbHON TpaeKTOpHU 0Opa3zoBaHMs, Oyaylen
npodeccul M peayn3alid COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEN K XMMHUH, HHTEPECOB U MTOTPEOHOCTEH 00IIIecTBa;

6) 3K0JI0rMYEeCKOr0 BOCITUTAHUS:

9KOJIOTHUYECKH L1eIecO00pPa3HOTO OTHOIIEHHUS K MPUPOAE, KaK MCTOUYHHUKY CYHIECTBOBAHUS >KU3HU
Ha 3emiie;

NOHUMAaHUS TJ100aJbHOTO XapakTepa »SKOJOTHUECKHX NpoOJIeM, BIMSHUSA 3KOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLUAIIBHOW CPEIbI;



OCO3HaHHS HEOOXOAMMOCTH UCIIOJIB30BaHMS JOCTH)KEHHUH XHMHUHM JJIi PEIICHHS BOIPOCOB
PaLMOHANBHOTO IPUPOAONIOIB30BAHMS;

AKTHBHOT'O HEMPHATHS JEUCTBUM, NMPUHOCALIMX BpPEJ OKPYKAIOLIEH NPUPOJHON cpele, yMEHUs
HNPOTHO3UPOBaTh HEOJAroNmpHATHBIE 3KOJIOIMYECKHWE IOCIEACTBUS NPEANPUHUMAEMBIX IEHCTBUI H
MPe0TBpAIaTh UX;

HAJIMYMS Pa3BUTOTO 3KOJIOIMYECKOTO MBIIIJICHHS, IKOJIOTHYECKON KYIbTYpPHI, ONbITA JeSTeIbHOCTH
JKOJIOTMYECKOH  HANpaBJICHHOCTH, yMEHHs  pPYKOBOICTBOBaTbCA HMH B  II03HABaTEJIbHOM,
KOMMYHHMKATUBHOH M COLHMAIbHON MPAKTHKE, CIIOCOOHOCTH W YMEHHS aKTHBHO IPOTHBOCTOSTH
uzaeonoruu xemodoouwy;

7) HEHHOCTH HAYYHOI'0 MIO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTHKH;

MOHUMAaHUS CeU(UKN XUMUH KaK HAyKH, OCO3HAHUS € poir B JOPMUPOBAHUN PALIMOHATBEHOTO
HAY4YHOT'O MBIIIJICHUS, CO3/1aHUH LIEJIOCTHOTO IMPEICTABICHUSI 00 OKpYXaroleM MHUpPE KaK O EIUHCTBE
OPUPOABI U YEJIOBEKA, B MO3HAHWU NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH NPOOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOexxI€HHOCTH B 0CO0OM 3HAYMMOCTH XUMHHM Ul COBPEMEHHOM IMBMJIM3aUUU: B €€
TYMaHUCTHYECKON HANPaBIEHHOCTH W BAYXHON POJIM B CO3J]aHWH HOBOHW 0a3bl MaTepHaIbHOU KyIbTYpPHI,
pelleHHH TIo0ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BHTHS UYEIOBEUECTBA — CHIPHEBOW, DHEPreTUYECKOM,
MUIIEBON U DKOJOTMYECKOi 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEYCHUU YCIOBHH YCIICIIHOTO
TPyZa 1 SKOJIOTMYECKH KOM(OPTHOMN JKU3HHU KayKAOTO WieHa O0IIECTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: IOHUMAHHUS CYLITHOCTH METOAOB IO3HAHMS, UCIIOJIb3YEMbIX B
€CTEeCTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh MOJy4aeMble 3HAHUS JIsi aHaiu3a M OOBSICHEHUS
ABJICHUH OKPY’)KAIOILIEr0 MHpa U INPOUCXOMIIIMX B HEM HM3MEHCHHMH, YMEHHUs [IesaTb 00OCHOBaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAy4HBIX (PaKTOB M MMEIOIIMXCSA AAHHBIX C LEJBIO0 HMOITY4EHHs TOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJb30BaTh XMMUYECKUE 3HAHHs IJIs PEIIeHUs MpoOiieM B
peaIbHbIX )KU3HEHHBIX CUTYALMSIX;

MHTepeca K MO3HAHUIO U UCCIIeI0BATeIbCKON JesITeTbHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HETIPEPHIBHOMY 0Opa30BaHHIO M caMOOOpa30BaHMIO, K aKTUBHOMY
MOJIY4YEHHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUH C )KM3HEHHBIMH NOTPEOHOCTAMUY;

WHTepeca K 0COOEHHOCTSIM TPy/a B Pa3INIHBIX cepax MpodhecCHOHATBHON NeSATENbHOCTH.

METANPEAMETHBLIE PE3YJIbTATHBI

MeranpenMeTHble pe3yiabTaThl OCBOCHUS Y4Y€OHOIro mpenMmera «XUMHs» Ha YPOBHE CPEIHETO
o01m1ero 06pa3oBaHMsI BKIFOYAIOT:

3HAYMMBble A0 (OPMHUPOBAaHUSI  MHPOBO33PECHHUS  OOYYAIOIIMXCS — MEKAMCUUIIMHAPHBIC
(MexnpenMeTHbIe) OOLICHAYYHbIE MHOHSATHSA, OTPAKAIOIIKME LEJIOCTHOCTh HAYYHOH KapTUHBI MHpa H
cneun(puKy METOIOB [TO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX (MaTepusi, BEIIECTBO, SHEPIHs,
SBJICHUE, IPOIecC, CHCTeMa, HAayYHBIH (aKT, MPUHIMII, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucclieloBaHue, HaOJIroIeHHe, U3MEPEHHUE, DKCIIEPUMEHT U JIpYTHE);

YHUBEpCalbHble YyueOHble AEHCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHBHBIC, PETYJSITUBHBIE),
obecrieunBatonne (popMupoBaHue (YHKIMOHANBHOW TPaMOTHOCTH M COIHMANbHON KOMIIETCHIIUH
00y4aloIUXCS;

CIOCOOHOCTH oOyyaromuxcst UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHUS U YHHUBEPCAIbHbIE yueOHbIC ACHCTBHS B NO3HABATEIBHOW M COLMATIBLHOMN
NpaKkTUKE.

MeranpeaMeTHble  pe3yibTaThl — OTPaXKalOT  OBJAJCHHE  YHUBEPCAJIbHBIMH  Y4€OHBIMU
MO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMH U PETYJISITUBHBIMU JEHCTBUSAMH.

OBnajeHue yHUBEPCAIBHBIMYU Y4eOHBIMH MO3HABATEJILHBIMH JeHCTBUSMM:

1) 6a3oBble JJOrnyYecKue JeiicTBUA:

CaMOCTOSITEIBHO (POPMYIMPOBATEH U aKTYaIU3UPOBATh NP0OJIEMy, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIpeAETATh LENH NEATENbHOCTH, 3a/1aBas MapaMeTphl U KPUTEPUU UX JOCTHKEHHUS, COOTHOCUTH
Pe3yNbTaThl ACSITEIHHOCTH C IOCTABIEHHBIMU LIETSIMH;

UCIIOJIB30BATh NIPH OCBOCHUM 3HAHUI MPUEMBI JIOTHYECKOTO MBILIUICHHUS — BBIICJISATh XapaKTEPHBIC
MPU3HAKU MOHSATUN M yCTAHABIMBATh MX B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOLINE MOHATUS IS
00BsICHEHHS OTACTBHBIX (PAaKTOB H SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KJIacCU(HUKALNU BELIECTB M XUMUYECKUX PEaKLUi;

yCTaHaBIUBAaTh NPUUYNHHO-CIIEICTBEHHBIE CBSI3H MEXy U3y4aeMbIMU SIBICHUAMU;



CTPOUTH JIOTHYECKHE PACCYXIeHUsS (MHIYyKTHBHBIE, ICTyKTHUBHBIC, IO AHAJIOTHH), BBIABISATH
3aKOHOMEPHOCTH W TIPOTHUBOPEYHUs] B pacCMaTpHBAaEeMBIX SIBICHHAX, (HOPMYIHPOBATH BBIBOABI H
3aKJIIOYEHMUS;

MIPUMEHSATH B MPOIIECCE MO3HAHUS, UCIIONB3YeMble B XUMHUH CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBbIBaTh MOETbHBIC MPEACTABICHUS — XMUMUYECKHH 3HAK (CHMMBOJI) 3JIEMEHTA, XUMHUECKas
(hopmyna, ypaBHEHHE XUMUYECKOI peakiy — MPH pelIeHUH y4eOHBIX MMO3HABATENBHBIX M MPAKTHYCCKUX
3a/1a4, ONPUMEHSTh Ha3BAaHHBIC MOJEIbHBIC MPEICTABICHUS AJI BBIIBICHUS XapaKTEPHBIX MPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIHM.

2) 0a3oBbIe HCCIEI0BATEIbLCKUE JIeiiCTBUA:

BJIa/IeTh OCHOBAMH METO/IOB HAyYHOTO [TO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIU;

(hopMynmupoBaTh IENH U 33/1a4d HCCIENOBAHUS, UCIIONB30BATh MIOCTABICHHBIC U CAMOCTOATEIHHO
c(OpMYJIUPOBaHHBIE BOIMPOCHl B KAaueCTBE HHCTPYMEHTa IO3HAHUS M OCHOBHI U (DOPMHPOBAHUS
TUIOTE3bI 110 MTPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKIEHUI;

BJIQJCTh HABBIKAMH  CAMOCTOATEIBHOTO  IUIAHUPOBAHMSI U HOPOBEACHUS  YUYCHHUUYECKUX
SKCMIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAONIOAAaTh 3a XOJIOM MPOIECcca, CaMOCTOATEIHHO
MPOTHO3UPOBATH €r0 pe3yibTaT, POpMyIHpPOBaTh 0OOOIICHUS W BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH
PE3yIBTaTOB UCCIIEAOBAaHMS, COCTABIIATE OOOCHOBAHHBIN OTYET O MIPOAETaHHON padoTe;

MpHOOpETaTh OMBIT YYEHUYECKON HCCIEeIOBATEIhCKOW M TPOEKTHOM [esATeNbHOCTH, MPOSBISATH
CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY MOWCKY METOJOB PCILICHUs MPaKTUYEeCKUX 3ajad,
MIPUMEHEHUIO Pa3IMYHbIX METOA0B O3HAHHUS.

3) padora ¢ unopmanmeii:

OpHEHTHPOBATHECA B PA3IMYHBIX HCTOYHHKAX WHGOpMaIuu (HAyYHO-TIOMYISApHAs JIATEpaTypa
XHUMHYECKOTO COJIEpXKaHus, CIIpaBOvHbIe OCOOMs, pecypchl MHTepHeTa), aHann3upoBaTh WHPOPMALIUIO
pa3IMYHBIX BUAOB H (OPM TIPENCTaBICHUS, KpPUTHYECKH OIEHUBaTh €€ JOCTOBEPHOCTh U
HEIMPOTUBOPEUHUBOCTE;

(hopMynupoBaTh 3aPOCHl U MPUMEHATH Pa3IHYHbIE METOBI IIPHU TIOUCKE U 0TOOpe MHPOPMAIHH,
HEOOXOJMMOM ISl BHITIOJTHEHUS YUeOHBIX 3a/1a4 ONPEaeIEHHOTO THIIA;

mpuoOpeTaTh OMBIT WCIONB30BAHUA WH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETILHO BBIOMPATh ONTUMAJILHYIO (POpMY TpeIcTaBlIeHHsI HHPOPMALIUH (CXeMBI, TpaduKH,
JUarpaMMBbl, TAOIUIBI, PUCYHKH U APYTHE);

WCTIONB30BaTh HAyYHBIA S3BIK B KA4eCTBE CpPEACTBA MpH paboTe ¢ XUMHUYECKO mH(popmanmneit:
NPUMEHATh MEXIpeaMeTHble ((PU3MUecCKHe M MaTeMaThdyecKue) 3HaKH M CHMBOJIBL, (OpMyIH,
ab0peBuaTypbl, HOMEHKIIATYPY;

WCTIOTIB30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOIUYECKHE CPEICTBA HATIISHOCTH.

OBnajeHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMH /IICTBUSIMU:

3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCY)KJaeMoW TeMbl B XOJA€ JHajora W/WIH UCKYCCHH,
BBICKa3bIBaTh HEH, (HOPMYyIHPOBATH CBOM MPEIOKEHUS OTHOCHUTEIIEHO BBITIOJHEHUS IPENJIOKEHHON
3a/1a4u;

BBICTYHaThb C TIpe3eHTalueil pe3yJbTaTOB I[O3HABATENBbHOW JIE€ATENbHOCTH, IOJyUYE€HHBIX
CaMOCTOSATEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPU BBINOJIHEHUH XHMHUYECKOIO 3KCIEPUMEHTA,
MPAKTHYECKON paOOTHI TI0 UCCIIEIOBAHUIO CBOWCTB M3Y4YaeMbIX BEIIECTB, Pea3aliil y4eOHOTO MPOeKTa
1 (OPMYJIUPOBAThH BHIBOJIBI IO PE3yJIbTaTaM MPOBEASHHBIX UCCICAOBAHUHN MyTEM COIIACOBAHMS TO3UITUI
B X07Ic 00CYX/IcHUS 1 0OMEHA MHEHUSMHU.

OBJ1aieHUe YHHBEPCAJIbHBIMYU PEryJIsiITUBHBIMU JeHCTBUAMM:

CaMOCTOATEIFHO TUIAHUPOBATh U OCYILIECTBISTh CBOKO MO3HABATENbHYIO ACSTEIBHOCTD, OMPEEIISIS
e€ menu W 3aJaud, KOHTPOJHMPOBAaTH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh MpeAJaracMblii
aNTOPUTM JICUCTBUI TIPHU BBITIOJHEHHH YYEOHBIX W HCCIIEIOBAaTENbCKUX 3aJ]la4, BBHIOWpATh Hambolee
3G GEKTUBHBIA CTIOCOO MX PEUICHUs ¢ y4ETOM MOJTYYEHHUS HOBBIX 3HAHUHM O BEUIECTBAX M XUMHUYECKHX
peakuusx;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HA OCHOBE CAMOAHaIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI
10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TNPEJCTABICHUN O XMUMHYSCKOW COCTABISIONICH €CTECTBEHHO-HAYYHOH
KapTHHBI MUPA, POJIA XUMHWU B TTO3HAHWU SIBJICHUU TPUPOABI, B ((POPMHUPOBAHUHN MBIIUICHUS U KYJIbTYPHI
JTUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIWMOW ISl pelieHHs MPaKTUYeCKHX 3ajad U
9KOJIOTHYECKH 000CHOBaHHOT'O OTHOIICHUSI K CBOEMY 3/I0POBBIO M IPUPOAHOM CPEE;

BJIa/JICHUE CHUCTEMONH XHMMHYECKHX 3HAHWM, KOTOpas BKJIOYAeT: OCHOBOIIOJIArarolliyde MOHATHS
(XMMUYeCKHiA  DJIEMEHT, aToM, DJJEeKTpOHHas 00o0JoYKa aroma, MOJIEKylla, BaJEHTHOCTS,



3NIEKTPOOTPULATEIbHOCTh, XUMHUYECKasl CBA3b, CTPYKTypHast Gopmyina (pa3BEpHyTas M COKpallEéHHast),
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN O0BEM, YIJICPOMHBIA CKeNeT, (yHKIMOHAIbHAS TPYyIIa, pajuKal,
M30Mepus, U30MEPhl, TOMOJIOTHYECKUNA Psijl, TOMOJIOTH, YTJIEBOJOPOIbBI, KUCIOPOA U a30TCOoAepkKalue
COCAMHEHHS, MOHOMED, HOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHEHHS); TEOPHH U
3aKOHBI (TEOpHUsl CTPOEHMS OpraHuueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS Macchl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XMMHH;, MHPOBO33PEHUYECKHE 3HAHUS, JIC)KAIIHE B
OCHOBE MOHMMAaHHsI IPUYMHHOCTH ¥ CUCTEMHOCTH XUMHYECKHX SIBJICHUH, (PaKTOIOTHYECKUE CBEACHUS O
CBOIWCTBAxX, COCTaBE, MOJIyYCHUH U OE€30MIaCHOM MCIOJIb30BAHMH BAXKHEWIIMX OPraHMYECKHX BEILECTB B
OBITY U IPAKTUYECKON AEATEIHHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTb YMEHHMU BBISBISITh XapaKTEpHbIC NPU3HAKK TOHSATHH, YCTaHABIMBATh WX
B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIWE IIOHATHA IIPU ONWCAaHWM COCTaBa, CTPOCHUS U
MPEBPAILICHU OPraHUYECKUX COETMHEHU;

cOPMHUPOBAHHOCTh YMEHHH UCIOJIL30BaTh XHUMHUYECKYI0 CHMBOJMKY JJISI COCTaBIICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpauIEHHOH) (OpPMYJl OpPraHHYECKUX BEIIECTB U
YpaBHEHUI XWMHUYECKHX pEaklUWi, H3rOTABIMBATh MOJENN MOJEKYI OpPTraHMYEeCKHX BEINECTB IS
WUTIOCTPALIMU UX XUMUYECKOT0 ¥ POCTPAHCTBEHHOTO CTPOCHMUS;

c(OPMHUPOBAaHHOCTb YMEHHMH YCTaHaBIMBAaTh MPHUHAAJCKHOCTh HM3YUYCHHBIX OPraHHYECKUX
BEIIIECTB 10 UX COCTaBy M CTPOCHHUIO K ONPEAEIEHHOMY KJacCy/Tpymie COeAWHEHUH (YTJIeBOLOPOIbI,
KHCJIOPOJ U a30TCOJIeprKaIlle COEAMHEHUS, BHICOKOMOJIEKYIIIPHbIE COEIMHEHUs ), 1aBaTh UM Ha3BaHUS
no cuctemarnueckoir HomeHknarype (IUPAC), a Takxe npuBOIUTh TPUBHAIbHBIE HA3BaHUS OTIEIBHBIX
OpPraHMYECKUX BEIIECTB (3TWIEH, MPONWICH, AaleTWIEH, OATWICHIJIMKOIb, TIJHUIECPHH, (EHol,
(dopmanbaerun, aneTanbAeTHA, MYypaBbUHAs KHCIIOTA, YKCYCHas KHCJOTa, OJEHHOBas KHUCIIOTA,
CTeapHHOBAas KHCIIOTA, TII0K03a, PpyKTO3a, Kpaxmal, HeJUT0N03a, TIHINH);

c(hOPMHUPOBAHHOCTb YMEHUS ONPEACIATh BUABI XMMUYECKON CBSI3H B OPraHUYECKUX COCTUHEHHUSIX
(ommHApHBIE M KpaTHBIE);

c(OPMHUPOBAHHOCTD YMEHUS IPUMEHSTh TIOJIOKEHHSI TEOPUH CTPOCHHUSI OPraHUYECKUX BEHIECTB A.
M. ByrtiepoBa st OOBSCHEHHS 3aBHCHMOCTH CBOMCTB BELISCTB OT HMX COCTaBa U CTPOCHHS, 3aKOH
COXPAHEHUS MACCHI BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHWH XapaKTepU30BaTh COCTAB, CTPOCHHUE, (U3NYECKHE M XUMHUYECKHE
CBOMCTBA TUIMYHBIX MPEJCTaBUTENEH Pa3IUYHBIX KJIACCOB OPraHUUYECKHX BEIEeCTB (METaH, 3TaH, STHJIEH,
MIPOMWIICH, alleTHiieH, OyraaweH-1,3, meTunOyraaneH-1,3, O€H301, METaHOIN, 3TaHOJ, ATHICHTIHKOIB,
IMUepuH, (EHOJI, aueTanbAeruy, MypaBbUHAs M YKCYCHas KHCJIOTBI, TJIIOKO03a, Kpaxmal, LeJUI0j03a,
aMUHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXIy HHMHU YpaBHEHUSMHU
COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIUH C UCIIOIB30BaHUEM CTPYKTYPHBIX hopmy;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTE€pU30BaTh HCTOYHHMKH YIJICBOJOPOAHOTO ChIPb (HE(TH,
OPUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMEpepadOTKM M MPAaKTUYeCKOe IPHMEHEHHWE TPOIYKTOB
nepepaboTKHy;

c(OPMHUPOBAHHOCTh YMEHHMH MPOBOAMUTH BBIYMCICHUS 10 XUMHUYECKMM YPaBHEHUSIM (Macchl,
00BbEMa, KOJIMYECTBA HCXOJHOI'O BELIECTBA WJIM HPONYKTa PEAaKLUUH [0 HM3BECTHBIM Macce, 00BEMy,
KOJIMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB WIH NPOITYKTOB PEAKIIHN);

c(hOpMUPOBAaHHOCT, YMEHHUH BIAJIETh CHCTEMOW 3HAHWH OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HCIIONB3YEMBIX B XHMHU NPH H3YyYCHHU BELIECTB M XUMHUYECKHX SBICHHUH (HaOmroneHwue,
U3MEpeHrne, HKCIEPUMEHT, MOJEIMPOBaHKUE), HCIOJIb30BAaTh CHCTEMHbIE XUMHYCCKHE 3HAHHS IS
MPUHATUS pPEIIEHU B KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIECTBAMH M HX
MIPUMEHEHHUEM;

c(hOpMUPOBAHHOCT, YMEHHH COONIONATh TpaBWIIa TIOJIB30BAHUA XHMHUYECKOW TIOCYIOW U
nabopaTopHbIM 00OpYIOBaHMEM, a TaKXKe MpaBuia OOpamleHHss C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKLUSIMH IO BBIIIOJIHEHUIO TAOOPATOPHBIX XUMUYECKHUX OIBITOB;

chOPMHPOBAHHOCTb ~YMEHHUH IUJIAHUPOBATh ¥ BBHINOMHATH XUMHUYECKHHA  AKCIIEPUMEHT
(npeBpallieHUs] OPraHMYECKHUX BEILECTB NMPU HArPEBaHUH, MOJIyYEHUE STUIEHA U U3YUYEHHE €ro CBOMWCTB,
Ka4eCTBCHHbIC PEAKLUU OPraHWYEeCKHUX BELIECTB, AEHATypalus OEIKOB NpH HArpeBaHUH, LIBETHbIC
peaxIuy OENKOB) B COOTBETCTBUH C MIPABUIIAMU TEXHUKH O€30MIACHOCTH MPHU OOPAIICHNH C BEIIECTBAMH U
nabopaTopHbIM O00OPYAIOBaHUEM, MPEICTABIATH PE3YIbTAaThl XUMHUYECKOTO SKCIEpUMEHTa B (opme
3aIMCH YPaBHEHUI COOTBETCTBYIOIINX Peakurii U (OPMyIHPOBaTh BEIBOABI HA OCHOBE 3THX PE3yJIbTaTOB;

cOPMHUPOBAaHHOCTb ~YMEHHH KPUTHYECKH AaHaJIM3MPOBAaTh XHMMHUYECKYI0  HH(opMammio,
MOJTy4aeMyI0 U3 pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi nH(popMarmu, IHTepHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHHUH COOIOAATH MpaBUiIa SKOJOTHYECKH 11eTIecO00pa3HOrO MOBEJCHUS B
OBITY M TPYAOBOW AEATENBHOCTH B LEISIX COXPAHEHHUsS CBOETO 3/I0POBbS U OKPYXKAIOIIEH NPUPOIHOI
Cpelpl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUA Ha JKUBBIC OPTaHM3MBI OMNPEAECIEHHBIX OPraHUYECKHX



BelecTB, MOHMMAas cmbichn mokaszarens [IJIK, moscHsATP Ha mpuMepax CHocoObl YMEHBIICHUS U
MIPEIOTBPAIIEHUS UX BPEIHOTO BO3JEHCTBHSI HA OPTaHU3M YeJIOBEKa;

JUTsE 0O0YYaIOMIUXCS C OTPAaHMYCHHBIMU BO3MOYKHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHSTh 3HAHHS 00
OCHOBHBIX JTIOCTYITHBIX METOAAaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHUM;

U CIeNbIX W cHabOBHIAIIMX OOYYAIOIMXCS: YMEHHE HCIOIb30BaTh PENbePHO-TOUCHHYIO
cucteMmy oboznaueHuit JI. bpaiiis i 3anucu XuMU4ecKux (popMyil.

11 KJIACC

[TpeameTHbIe pe3ynbTaThl OCBOEHU Kypca «OO0IIas 1 HeopraHHuecKast XUMHUSD OTPaXKAroT:

c(hOpPMHUPOBAHHOCTh TPEJACTABICHUNA: O XUMHUYECKOH COCTaBJISIONICH €CTECTBCHHO-HAYYHOH
KapTHHBI MUpPA, POJIA XUMUHU B TTO3HAHWHU SIBJICHUU TIPUPOABI, B (POPMHUPOBAHUHN MBIIIICHUS U KYJIbTYPHI
JTUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIWMOW ISl pelieHHs MPaKTUYeCKHX 3ajad U
9KOJIOTHUECKH 000CHOBaHHOT'O OTHOIICHHSI K CBOEMY 3/I0POBBIO M TPUPOAHOM CPEE;

BJIAZICHUE CHCTEMOM XHMHMUYECKHX 3HAaHHUW, KOTOpas BKJIKYAET: OCHOBOIOJAralIINE MOHITHUSL
(XMMUYECKHIA DIIEMEHT, aTOM, H30TOIL, S-, P-, d- SJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIpHBIH 00BEM, BAJIEHTHOCTB, DJIEKTPOOTPHIATENFHOCTD, CTEIEHb OKHCJICHUS, XUMHYECKas CBS3b
(xoBaJyieHTHAs, MOHHASA, METAJUIMYEeCKasi, BOJOPOJHAS), KPUCTALUIMYECKAs PEIIETKa, THIIBI XUMUYECKUX
peakluii, pacTBOP, BIEKTPOIUTHI, HEIIEKTPOJIUTHL, SJIEKTPOJIUTUYECKAs AUCCOLUALINSA, OKHUCIUTENb,
BOCCTaHOBHTENb, CKOPOCTh XMMUYECKOW PEaKIMH, XUMHUUECKOE PaBHOBECHE); TECOPUH U 3aKOHBI (TEOpHUs
3JIEKTPOJIUTUYECKON AKccolMaluu, nepuoaudeckuil 3axkon 1. . MenneneeBa, 3aK0OH COXpaHEHUSI MACChI
BEIIECTB, 3aKOH COXPAaHEHUS W TPEBPAIICHHUS SHEPTHH NPU XUMUYECKHX PEaKIHIX), 3aKOHOMEpPHOCTH,
CUMBOJMYECKUI SI3bIK XHMHH, MHUPOBO33PEHUECKHE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAaHUSA
NPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKHX SIBIICHUH, (DaKTOJIOrMYECKHUE CBEICHHS O CBOWCTBAX, COCTABE,
MOJy4YeHUH U Oe30MacHOM HCIOJIb30BAHMM BaKHEWIIMX HEOPraHWYECKHUX BEIIECTB B OBITY U
MPaKTUYECKOHN IEATEIbHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTb YMEHHMI BBISBISITh XapaKTEpHbIC NPU3HAKK TOHSTHH, YCTaHABIMBATh WX
B3aMMOCBS3b, HCII0JI30BAaTh COOTBETCTBYIONINE MOHITHUS IPU ONMMCAHUKM HEOPTAaHWYECKHUX BEIECTB U MX
MpeBpAILLCHUN;

c(hOpMUPOBAHHOCTH YMEHHUI HCIONB30BaTh XUMHUYECKYI0 CHMBOJHKY JJISI COCTaBICHUS (OpPMYT
BEIIECTB M YpaBHEHMH XWUMHYECKHX peakiui, cucremarndeckyro HoMmeHknatypy (IUPAC) wu
TPUBHAIBLHBIC Ha3BaHUS OTACTHHBIX HEOPTAaHWYECKHUX BEIIECTB (yrapHbIi ra3, YIieKUCHIbIN ra3, aMMHAakK,
raméHasi i3BECTh, HeTaIEHast U3BECTh, TUTHEBAs CONA, IIUPUT U APYTHUE);

c(OPMHUPOBAHHOCTh yMEHHWH ONPEACIATh BAICHTHOCTh W CTENEHb OKHUCICHUS XHMHYECKUX
3JIEMEHTOB B COEIMHEHHSIX pa3INYyHOIO COCTaBa, BUJ XWMHUYECKOH CBA3M (KOBAJICHTHas, WOHHAd,
MeTaJUTNYeCcKas, BOJOPOIHAs) B COCAMHEHUAX, TUIl KPUCTAJUIMYECKOW PEIIETKA KOHKPETHOTO BEIIECTBA
(aTroMHas, MoONEKyJsIpHas, WOHHAs, METa/UTM4ecKas), XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COETUHEHHI;

c(hOpMUPOBaHHOCTH YMEHHUI YCTaHABIMBATH MPHHAIKHOCTh HEOPTaHMYECKUX BEIECTB IO HUX
COCTaBy K OMNpENEIEHHOMY KIIACCY/TPYIIE COSANMHEHUH (TPOCThIe BEIIECTBA — METAJUIBl U HEMETAIUTHI,
OKCH/Ibl, OCHOBaHHsI, KUCIIOTHI, aM()OTEPHBIC TUAPOKCUIBI, COIIH);

c(hOpMUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICT MepHoauueckoro 3akona J[. M. Menneneea u
JIEMOHCTPHUPOBATH €T0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTENBHYIO M MTPOTHOCTHYECKYIO (DYHKIIHM;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh OJIIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKUX
anemeHToB 1-4 mepuonoB Ilepmomuueckoit cuctemsl xumudeckux 3memeHtoB . M. Menneneena,
UCTIONB3YSI TIOHATHS «S-, P-, d-DIEKTpOHHBIE OpPOUTANN», «IHEPreTUYECKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH H3MEHEHHUSl CBOICTB XHMHMYECKHX JJIEMEHTOB M HMX COCAMHEHHMH IO NepuojaMm Hu
rpynmnaM [lepuoaundeckoit cuctemsl XumMudeckux aieMeHToB /1. 1. Menaeneesa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepu30oBaTh (OMHCHIBATH) OOIIME XHUMHYECKUE CBOWCTBA
HEOPraHUYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE T€HETUYECKOU CBS3U
MEXJy HEOpPraHWYeCKHMMH BEIeCTBAMH C IIOMOUIbI0 YpaBHEHUIl COOTBETCTBYIOUIMX XUMHYECKHUX
peaKLunii;

c(hOpMHUPOBAHHOCTH YMEHUS KIACCU(PHUIIMPOBATh XUMHUYECKUE PEAKIIUU 0 PA3IMYHBIM ITPHU3HAKAM
(uucnmy ¥ cocTaBy pearupyrollMX BEUIECTB, TEIUIOBOMY 3((EKTy peakuuu, H3MEHEHHIO CTereHei
OKHCJICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIIMH, yYaCTUIO KaTaln3aTopa);

c(hOpMUPOBAHHOCT, YMEHHUH COCTAaBJIATH ypPaBHEHHUS pPEaKIW{ pa3lUYHBIX THUIOB, TMOJHBIE U
COKpallEHHbIC YpaBHEHUsI PEaKIMi MOHHOTO OOMEHA, YUUTHIBAas YCIOBHUS, NPH KOTOPBIX STH PEAKIUH
UAYT 10 KOHLIA;

c(hOpMUPOBAHHOCT, YMEHHH MPOBOAUTH PEAKIMH, MOJITBEPKIAIOIINE KAYeCTBEHHBIA COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BELIECTB, PACIO3HABATh ONBITHBIM MHYTEM HOHBI, MPUCYTCTBYIOILIHUE B
BOJIHBIX PacTBOpPaX HEOPraHWYECKUX BEIIECTB;



c(hOPMHUPOBAHHOCTb YMEHUH PAcKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKMN
IIOCPEJCTBOM COCTaBJIEHHS IEKTPOHHOI'O OajaHCa 3TUX peaKIUii;

c(hOpMUPOBAHHOCTh YMEHHUH OOBSCHATh 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peaklIuud OT
pasIn4HBIX (PAKTOPOB; XapakTep CMEICHHS XHMHYECKOI'O PABHOBECUS B 3aBHCHMOCTH OT BHELIHETO
Bo3aeicTeus (npunuun Jle [laTennbe);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTb XWMHUECKHE MPOIECCHI, JIeKallue B OCHOBE
MPOMBIIUIEHHOTO TIOIYYEHHsI CEPHOI KHCIIOTHI, aMMHUaKa, a Takke C(OPMHUPOBAHHOCTD IMIPEICTABICHUI
00 00LIMX HayYHBIX MPUHIMIIAX U SKOJIOTHYECKUX IpoOIeMax XUMHUECKOTO IPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIICHUS C HMCIIOJB30BAHUEM IOHATHS «MaccoBas
J0JId BEUICCTBA B paCTBOPE», 00BEMHBIX OTHOIIEHHH Ta30B IIpyu XUMHUYCCKUX pCaKIUAX, MAaCChI BEIIECTBA
w1 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BEILECTBA, Macce MM 00BEMY OJHOTO U3 YYaCTBYIOIINX B
peaKIuM BEIIECTB, TEMIOBOro 3(p¢eKTa peakuuud Ha OCHOBE 3aKOHOB COXPAHEHMS MAacChl BEIIECTB,
IMpEeBpaAlICHUA U COXPAHCHHA SHCPI'UH,

c(hOpMUPOBAaHHOCT, YMEHHH COONIONATh TpaBWIIa TIOJIH30BAHUA XHMHUYECKOW TIOCYIOH U
nabopaTopHeIM 000pyIOBAaHMEM, a TaKXKe IMpaBWiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKIHAMHU 1O BBIITOJIHCHHIO na60paTopHI>1x XHUMHUYCCKHX OIIBITOB,

c(hOPMHUPOBAHHOCTb YMEHUH IUIAHUPOBAThH U BBIIONHATH XUMUYECKUI IKCIIEPUMEHT (Pa3ioKeHHe
IEepOKCcCHIAa BOJOpOJAa B NPHUCYTCTBUH KaTalnu3aTopa, OIpPEIEJICHHE Cpelbl PAaCTBOPOB BELIECTB C
IMOMOIIBIO YHUBCPCAJIBHOIO HMHAWKATOPA, BIMWAHHUC PA3JIUYHBIX q)aKTOpOB Ha CKOpPOCTb XUMHYECKOMN
peakmy, peakiui HOHHOTO 0OMeHa, Ka4eCTBEeHHbIE PeaklluK Ha cylb(haT-, KapOOHAT- U XJIOPHI-AaHUOHBI,
Ha KaTHOH aMMOHMS, PEIICHHE 3KCIEPUMEHTANbHBIX 3a4ad no TemaMm «Metamsy 1 «Hemeramasr») B
COOTBETCTBHUHU C NpaBHJIAMU TEXHUKU O€30MIACHOCTU IPH OOpallleHHH C BELIECTBAMH M JIA0OOPaTOPHBIM
00opyaOBaHHEM, MPEICTABIATh PE3yIbTaThl XUMHUYECKOTO IKCIEPHUMEHTa B (OpMe 3amucl ypaBHEHUH
COOTBETCTBYIOIIMX PeaKLuil U GOPMYJIUPOBATH BBIBOJABI HA OCHOBE 3THX PE3YyJIbTATOB;

cOPMHUPOBAaHHOCTb YMEHHH KPUTHYECKH AaHaJIM3MPOBAaTh XHWMHUYECKYI0 HH(opMammio,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (Cpe/ICTBAa MacCOBOM KOMMYHUKaUU, IHTEpHET U pYTHX);

c(OpMHPOBAHHOCTb YMEHHI COOJII0aTh MPaBMIIA SKOJIOTHUYECKU IeIecO00pa3HOro MOBEJCHUS B
OBITY M TPYAOBOW AEATENBHOCTH B LEISIX COXPAHEHHUsS CBOETO 3I0POBbS U OKPYXKAIOIIEH NPUPOIHOI
Cp€abl, OCO3HAaBaTb OIIACHOCTb BO3II€I71CTBPI$I Ha XXHUBBIC OpPTaHU3MbI OHpGI{CHéHHBIX BC€IICCTB, ITOHHUMasA
cmbicn mokazarens I1JIK, mosicHsITh Ha mnpuMepax crmocoObl YMEHBIICHUS M MPEJOTBPALICHUS HX
BPEIHOTO BO3JCHCTBHUS HA OPTraHU3M YEJIOBEKa;

[T 00y4aroIKXCs C OrPAaHUYEHHBIMU BO3MOYKHOCTSIMU 30POBbs: YMEHHE NPUMEHATH 3HAHHUA 00
OCHOBHBIX JOCTYIHBIX METOJaX IMMO3HAHUA BECIICCTB U XUMUUCCKUX ﬂBHCHI/II‘/'I;

JUI CIIeNbIX W cIabOBHIAIIMX OOYYAIOIMXCS: YMEHHE HCIOIb30BaTh PENbePHO-TOUCHHYIO
cuctemy obo3znaueHwmit JI. bpaitns mis 3ammucu XuMudeckux GopMyI.

Kpurepuu oueHnBaHus YYCHHYECCKUX ACHCTBUI

B cooTBercTBHM C TpeOOBaHMSIMU CTaHAAPTA 10 XUMHHU M BEIOPAHHBIX U3 (enepaIbHOrO CIHCKA
Y4eOHUKOB YUUTENbh XMMHUU BO BpeMs IIPOBEPKH U KOHTPOJIS 3HAHUM MO MpeIMETy MOKET
OpPHEHTUPOBATHLCS HA CICAYIOIIUE YPOBHHU.

IlepBblii ypoBeHb - penpoAYKTUBHBbINA. BbIlOIHEHHE yUyamuMucs 3aJaHuid ’TOr0 YPOBHS OIUPAETCS B
OCHOBHOM Ha IIaMAThb. I[OCTI/DKGHI/IG OTOI'0 YPOBHA NPEAIOJIaracT y y4alunuxcs:

- 3HaHWE Ha3BaHUM OTACIBHBIX XUMHUYCCKHX 3JICMCHTOB, BEHICCTB U pCaKHHﬁ;

- YMEHHUE YCTHO WJIM IMCbMEHHO ONKCHIBATh XUMUYECKHE (aKThl, HOHATHS WU SIBICHUS (pPEaKLyHn);

- IOHNUMAaHUC POJIM, 3HAYCHUSA W IPUMCHCHUSA OTACJIbHBIX XUMUUYCCKUX BCUICCTB UJIN pCaKHHﬁ;

- IPUMEHECHNE XUMHUYECKON CUMBOJIMKH - XAMUYECKHUX 3HAKOB, (DOPMYI U ypaBHEHHIA;

- 3HaHHE HEKOTOPBIX UCIOJIb3YEMbIX B XUMHUU IPUOOPOB, yMEHHE COOMPATh NPOCTEHILINE U3 HUX U
UCIIOJIB30BaTh IPY BBIIOJTHEHUH XUMHUYECKOTO HKCIIEPHUMEHTA.

s mpoBepkd 3HAHMM W YMEHHM, COOTBETCTBYIOLMX II€PBOMY VYPOBHIO, HCIIOJIb3YETCS
PEnpONYKTUBHBIN BU 3alaHUl, OpeANoiaraloluil BOCIIPOU3BEICHUE YUAIIUMUCS OTACIbHBIX 3HAHUI U
ymenuil. [IpoBepka mepBoro ypoBHsI 3HaHHH JIETKO OCYLIECTBISIETCS (OpMaMH aBTOMAaTH3MPOBAHHOIO
ydera.

Bropoii ypoBeHb - NPOAYKTUBHBI. JJOCTI>KEHHE 3TOr0 YPOBHS IPEIIONAraeT y y4yauuxcsi:

- IOHUMaHKEe POPMYTUPOBOK BAXKHEHIINX XUMUUECKUX TIOHITHH, 3aKOHOB, TEOPUH U IPUMEHECHHE UX B
AHAJIOTUYHBIX CUTYyallUuAX;

- YMCHUC YCTAaHABJIMBATH B3aUMOCBA3b MEKAY COCTaBOM, CTPOCHUCM U CBOMCTBAMU XMMHUUYECKHX
BEILIECTB;

- YMEHHE MPOBOJUTH PACUETHI 10 XUMHUYECKHM (OPMYJIaM B ypaBHEHUSIM;

- YMCHUC CaMOCTOATCIIbHO IPOBOAUTH XUMHYECKUH SKCIICPHUMCHT 10 MHCTPYKIIHNHU y‘IC6HI/IKa Win 1o
YKa3aHMIO YUUTENs U PUKCUPOBATH €ro Pe3yIbTaThl.



s mpoBepkH yMEHHUsSI IPUMEHATh 3T 3HAHUS B y4yeOHOW NpakTHKE WCHOJB3YIOTCS 3aJaHusl,
BBITIOJTHEHHUE KOTOPHIX BO3MOXKHO HE TOJILKO Ha OCHOBE MaMsTH, HO U Ha OCHOBE ocMbIciieHHs. [loaTomy
HapsAy C IICUXOJIOTUYECKOW Onepalneil BOCTPOU3BECHHUS IIMPOKO UCIOIB3YIOTCS Y3HABAHHUE U SIBIICHUE
nepeHoca. /[l BbIMONIHEHHWA TakuxX 3aJaHuil TpeOyercss Oosiee HAmpsDKEHHAs MBICIUTEIIbHAs
ACATCIIBHOCTD y4YallluXCA, 4YEM IIPH BBINTOJIHCHUN SaHaHHﬁ Ha IE€pBOM YPOBHCE.

TpeTtuii ypoBeHb - TBOPUYECKHM. /[JOCTHKEHHUE S3TOTO YPOBHS MPEIONATAET Y yUAIIUXCS:

- YMEHHE [IPOTHO3MPOBATH CBOMCTBA XUMUUYECKHX BELIECTB HA OCHOBE 3HAHUS 00 UX COCTaBE U CTPOCHUU
¥, HA000POT, IPEATIOIaraTb CTPOCHUE BEIIECTB HA OCHOBE MX CBOICTB;

- MIOHUMaHKe (aKTOPOB, MO3BONAIONINX YIPABIATH XUMHYECKUMHU PEAKIUAMHU (CKOPOCTBIO,
HaIpaBJIeHUEM, BBIXOJIOM MIPOAYKTA);

- YMEHHUE MIPOEKTUPOBATh, OCYILECTBIISITh XUMUUECKUI SKCIIEPUMEHT, a TaKKe (PUKCUPOBATh 1
aHaJIM3UPOBATH €TO PE3YJbTATHL;

- YMEHHUE OPUEHTUPOBATHCS B MOTOKE XUMUIECKOI HH(POPMAIIUH, ONIPEesiTh HCTOYHUKN HEOOX0AUMON
UH(QOpMAINHY, TIOJIyYaTh €€, AaHAJTM3UPOBATh, IeNIaTh BEIBOABI HA €€ OCHOBE M MIPEJCTABIAThH B
COOTBETCTBYIOIIEH hopme;

- YMEHHUE 0CO3HABaTh BKJIAJl XUMHUU B (OPMUPOBAHHE 1IETIOCTHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpA.

[ mpoBepKH 3HAHH, COOTBETCTBYIOIIUX TPETHEMY YPOBHIO, U YMEHHS NIPUMEHSTh UX B yUeOHOM
NPaKTUKE UCHOJIb3YyeTCs peICKTUBHBIN BU] 3a1aHHUH, BHIIOJTHEHHE KOTOPBIX OIMpAaeTcs Ha
PEIIPOAYKTUBHBLIC 3HAHUA, HO Tpe6yeT I‘Hy6OKOFO OCMBICJICHUA, BIIAACHUS JTOTUYCCKUMHU IIpUeMaMiu
YMCTBEHHOM JIeATCIILHOCTHU (aHAIN3, CUHTE3, 0000IIeHNE, KOHKPETH3AllHsl, CpaBHEHUE, a0CTparupoBaHue,
KITaCCH(IKAIIHSA)

OTtMmeTtka "S" cTaBuTCH B CiIy4ae:

1. 3HaHuA, TOHUMaHUSL, TITYOMHBI YCBOCHUS 00Y4alOLIMMCS BCero 00bEMa MPOrpaMMHOI0 MaTeprana.

2. YMeHWUsI BBIIEISATH TJIaBHBIC TTOJIOKEHHS B M3YYCHHOM MaTepHaie, Ha OCHOBaHUH ()aKTOB M IPUMEPOB
0000111aTh, A€TaTh BHIBOJIBI, YCTAHABINBATH MEXKIIPEAMETHBIC M BHY TPUIIPEIMETHBIE CBS3H, TBOPUYECKH
NPUMEHSET MOJIyYeHHbIE 3HAHNUS B HE3HAKOMOM CHUTYaILUH.

3. OtcyTcTBHE OMIMOOK M HEOUYETOB MPH BOCTIPOM3BEACHUH N3yUEHHOTO MaTepHaa, IPH YCTHBIX
OTBETax yCTPAHCHHUEC OTACIbHBIX HETOYHOCTEH C MMOMOLIBIO AOIIOJHUTCIIbHBIX BOIIPOCOB YUUTCIIA,
COOJIIOJICHNE KYIbTYphl IMCbMEHHOM M YCTHOW peyH, IpaBuil 0(hOpMIICHHS TUCbMEHHBIX padoT.
Otmetka "4":

1. 3HaHUE BCEro U3YYEHHOI'0 MPOTPaMMHOT0 MaTepuraia.

2. YMeHW BBIJICNATH INIaBHBIE MTOJIOKEHHS B I3YYeHHOM MaTepualie, Ha OCHOBaHHU (aKTOB M MIPUMEPOB
0000111aTh, A€TaTh BHIBOJIbI, YCTAHABINBATH BHY TPUIIPEIMETHBIC CBSI3H, IPUMEHATH IT0JIy4YCHHbIC 3HAHUS
Ha [IPAaKTUKE.

3. HeznaunrenpHble (HErpyObIe) OIMMOKH U HETOYETHI TPH BOCTIPOU3BEACHNN U3yUYEeHHOTO MaTepHraia,
COOJTI0JICHNE OCHOBHBIX MPABUII KYJbTYPhI MUCBMEHHON M YCTHOHM peuu, MpaBuil 0QOpMIICHUS
MUCHMEHHBIX PadoT.

OTtMmeTtka "3" (ypoBeHB IpeACTAaBICHHA, COYETAIOMINXCS C DIEMEHTAMI HAYYHBIX MTOHITHHN):

1. 3HaHMe ¥ yCBOSHHE MaTepraa Ha ypPOBHE MUHUMAJIbHBIX TPeOOBaHUI MPOTPaMMBI, 3aTPYJHEHHUE MIPH
CaMOCTOSITEJIbHOM BOCTIPOM3BEACHUH, HEOOXOMMOCTh HE3HAUUTEIILHON TTOMOIIN TPETOAaBaTeNsl.

2. YMeHue paboTaTh Ha yPOBHE BOCIPOU3BEICHUS, 3aTPYAHCHUS IIPH OTBETaX HAa BUIAOU3MCHEHHbBIC
BOIIPOCHI.

3. Hannuue rpy0oii olmOKH, HECKOJIBKUX HEIPYOBIX IPU BOCIIPOM3BEICHUN U3YUEHHOIO MaTeprana,
HE3HAYUTEIbHOE HECOOI0IEHIE OCHOBHBIX MPABUJ KYJIbTYPhl TUCbMEHHOW U YCTHOW PEUH, IPaBHIT
0(OpMIICHUS TMCbMEHHBIX PadoOT.

Otmetka "2":

1. 3HaHMe ¥ yCBOCHHE MaTepraia Ha ypOBHE HUKE MUHUMAJIBHBIX TPEOOBaHUN POTPaMMBbl, OTACIIbHBIE
npezcTaBiIeHus 00 U3y4eHHOM MaTepuae.

2. OtcyTcTBHE YMEHHI paboTaTh Ha ypOBHE BOCIPOM3BEICHHUS, 3aTPYIHEHUS IPH OTBETaX Ha
CTaHJApPTHbIE BOMPOCHL.

3. Hannume HECKOIBKHX IPyObIX OMIMOOK, OOJBIIOTO YHCiIa HETPYOBIX MIPHU BOCIIPON3BEACHUH
M3y4YEHHOTO MaTepHaia, 3HaYuTeIbHOEe HECOOIIOACHUE OCHOBHBIX MPAaBJI KYJIbTYpbl TUCEMEHHOM 1
YCTHO# peun, paBui 0OPMIICHUS TUCHBMEHHBIX padoT

Kpumepuu oyenusanun ycmnozo omeema.

OtMmeTtka "S" cTaBuUTCSA, €CITU YUCHHUK:

1) [Toka3biBaeT TITy0OOKOE U TIOHOE 3HAHKE U TIOHUMaHKE BCEro 00BhEMa MPOrpaMMHOT0 MaTepraa;
MOJIHOE IOHUMAaHHE CYIIIHOCTH PacCMAaTPUBAEMBIX MTOHATHUH, SIBICHUM U 3aKOHOMEPHOCTEH, TEOpUH,
B3aMMOCBSI3EH;

2) YMeeT coCTaBUTH ITOJIHBIN U HpaBHJ’IBHBIﬁ OTBET HAa OCHOBE U3YUYCHHOT'O MaT€purajia, BhIACIATH
TJIABHBIE TTOJIOKEHHUSI, CAMOCTOATENIFHO OATBEPKAATH OTBET KOHKPETHBIMU PUMEpaMu, (pakramu;



CaMOCTOSITEIBHO U apIryMEHTHPOBAHO JeNaTh aHajIu3, 0000IIeHNs, BBIBOABL. Y CTaHABIMBATh
MEXKIpeMETHbIE (Ha OCHOBE paHee MPHOOPETEHHBIX 3HAHWH) U BHYTPUIIPEIMETHBIC CBSI3H, TBOPUECKU
IIPUMEHATH TI0Jy4YEHHbIE 3HAHUS B HE3HAKOMOM cuTyauuu. IlocnenoBarensHo, 4ETKO, CBA3HO,
000CHOBaHHO U 0€30MMO0YHO M3JIaraTh y4eOHBI MaTepUaT, JaBaTh OTBET B JJOTHUECKOM
IIOCJICAOBATCIIBHOCTH C UCITIOJIb30BaHUEM HpHHHTOﬁ TCPMUHOJIOTUH,; ACIATh cOOCTBEHHbBIC BBIBO/JIBI,
(hopMynupoBaTh TOYHOE ONpPEACICHUE U HCTOJIKOBaHUE OCHOBHBIX TIOHATHH, 3aKOHOB, TEOPHIL; pH
OTBETE HE MOBTOPATH IOCIOBHO TEKCT YUeOHMKA; N3/1araTb MaTepHa JUTEPATYPHBIM SI3bIKOM;
NPaBUIIBHO U 0OCTOATENIFHO OTBEYATh HA JOMOJIHUTENbHBIE BOIPOCH! yunuTessi. CaMOCTOSITENbHO U
PallMOHAJILHO HUCII0JIb30BATh HAIJIAAHBIC HOCO6I/I$1, CIIPpaBOYHbIC MaTCpHUAJIbI, y‘-IC6HI/IK, AONOJHUTCIIbHYIO
JIMTepaTypy, ICPBOUCTOYHUKHU; IPUMECHATH CUCTEMY YCJIOBHBIX O603Ha‘lCHHI>'I IIpu BEACHUU 33HHCCI71,
COIIPOBOXAIOIINX OTBET; HCIIOJIB30BAHUE IS 1OKA3aTEIbCTBA BHIBOJIOB U3 HAOIIOCHUN U OIIBITOB;

3) CamocCTOSITENHHO, YBEPEHHO U 0€30MMO0YHO PUMEHSIET MTOMyUYCHHBIC 3HAHUS B pEIIEHHN Tpo0ieM Ha
TBOPYECKOM YPOBHE; JIOMyCKaeT He OoJiee 0OHOTO HelouETa, KOTOPBIH JIETKO UCTIPABIISET 1O TPEOOBAHHIO
YUUTEINS;, IMEeT He0OX0IUMbIE HABBIKH PabOTHI ¢ TPHOOpaMu, YepTeKaMu, CXeMaMH U TpadruKamHu,
COITyTCTBYIOLIMMH OTBETY; 3aIIUCH, COIIPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

OTtMmeTtka 4" cTaBUTCA, €CITU YUCHHUK:

1) [Toka3piBaeT 3HAHUS BCETO U3YYCHHOTO MPOTPAMMHOTO MaTepuaia. J[aéT moTHBIN U TPaBUITbHBIH
OTBET HAa OCHOBE M3Y4YEHHBIX TEOPHUH; HE3HAUNUTENIbHBIC OIINOKH U HEJOYETHI IPY BOCIPOU3BEACHUN
HN3Yy4YCHHOI'O MaTcpuaia, ornpecacjiCcHusd TMOHSITHHI JaJI HCIIOJHBIC, HC6OHI>HH/IC HETOYHOCTHU ITIpU
HCIIOJIb30BAHWH HAYYHBIX TCPMUHOB WJIX B BEIBOJAX U O606IIICHI/I$IX nu3 Ha6HIOZICHHI>'I " OIIBITOB,;
MaTepHal u3jaraeT B ONpeAeICHHON JIOTHYECKON IIOCIIeA0BATEIbHOCTH, IPU 3TOM JOMYCKAET OJIHY
HerpyOyro omunOKy 1l He 0oJiee ABYX HEIOUETOB U MOXKET UX UCIIPABUTH CAMOCTOSTENILHO IPH
TpeOOBaHUH WIIM MPH HEOOIBIION TOMOIIH MTPEToIaBaTeNs; B OCHOBHOM YCBOMJI YUEOHBIN MaTepHa;
HOATBEP)KIAET OTBET KOHKPETHBIMU IIPUMEPAMH; IPABIJIBHO OTBEYAET Ha JOIIOJHUTEIIbHBIE BOIIPOCHI
YUUTETISL.

2) YMeeT caMOCTOSITEIbHO BBIACIIATH T'JIaBHBIC IMMOJIOXKCHHA B U3YYECHHOM MATCpPUAJIC; HAa OCHOBAHUU
(hakTOB M MPUMEPOB 0000IIATH, /IENIATh BEIBOABI, yCTAaHABIMBATH BHYTPUIIPEAMETHBIE CBS3U. [IpMEHSTH
NOJTy4YEHHbIC 3HaHUS HA IPAKTHKE B BUIOM3MEHEHHOM cUTyalnu, coOOII01aTh OCHOBHbIEC IPAaBUIIA
KYJIbTYPbl YCTHOM PEYM U COMPOBOKIAAIOIIEH MMCbMEHHOM, HCTI0JIb30BaTh HAYYHBIE TEPMUHBI;

3) He oGnagaeT mocTaTouHBIM HABBIKOM pabOTHI CO CIIPaBOYHOMN JTUTEPATypOl, YICOHUKOM,
NEPBOMCTOYHUKAMU (IIPAaBUIILHO OPHEHTHPYETCsI, HO paboTaeT MesieHHO). JlomyckaeT HerpyObie
HapYyIICHUS IpaBriI 0(OPMIICHHUS TICHMEHHBIX padoT.

OTtMmeTtka "3" cTaBUTCSA, €CITN YICHHK:

1) ycBOMII OCHOBHOE COJIepKaHue yUeOHOTo MaTeprala, IMeeT MPoOesbl B yCBOCHUN MaTepuana, He
NPENSTCTBYONINE AajbHENHIIEMY YCBOCHUIO IPOTPAMMHOTO MaTepHaa;

2)marepuai uzjaraeT HeCUCTEMaTH3UPOBAHHO, (pparMeHTapHO, HE BCETa MOCIE0BATENbHO;

3) moka3bIBaeT HEIOCTATOUHYIO C(HOPMHUPOBAHHOCTH OT/ICIBHBIX 3HAHUN M YMEHUM; BEIBOJIBI U
0000IIICHHS apryMEHTUPYET ¢1ab0, JOMYyCKaeT B HUX OIINOKY.

4) nomycTHi OIMOKY U HETOYHOCTU B MCIIOJIb30BAHMH HAYYHOH TEPMHUHOJIOTHH, ONIPEENICHNS OHSITUH
JIaJl HeJJOCTATOYHO YETKHE;

5) He UCTOJIBL30BAN B KAYECTBE JJOKA3aTEILCTBA BHIBOIBI M 0000IICHHS U3 HAOJIIOICHH, ()aKTOB, OTIBITOB
WIN IOMYCTWJI OIUMOKHU IPH UX U3JI0KEHUH;

6) HCIIBITBIBACT 3aTPYAHEHHS B IPUMEHEHUH 3HAaHUN, HEOOXOAUMBIX IJIs PEIICHHs 3aa4d pa3InIHbIX
THUIIOB, NIPH 00BSICHEHUN KOHKPETHBIX SBJICHUH Ha OCHOBE TEOPUH 1 3aKOHOB, WIIM B TMIOATBEPKACHIH
KOHKPETHBIX MPUMEPOB MPAKTHYECKOTO IPUMEHEHHUS TEOPHii;

7) OTBEUaeT HEeMOJIHO Ha BOMPOCH! yuuTens (YIyCcKasi 1 OCHOBHOE), HJIM BOCIIPOM3BOIUT COJCPIKaHUE
TEKCTa y‘-IC6HI/IKa, HO HEAOCTATOYHO ITOHUMACT OTACIbHBIC ITIOJIOKCHHS, HMCIOIIIMWE BAX)KHOC 3HAYCHHUC B
3TOM TEKCTE;

8) oOHapy’KuBaeT HeOCTATOYHOE IOHUMAHUE OTICIIBHBIX MOJI0KEHUH TP BOCIIPOM3BEICHUH TEKCTa
yueOHUKa (3arucell, MepBOMCTOYHNKOB) MM OTBEYAET HEMOJIHO Ha BOIPOCHI YUUTEs, JOMyCKast OJJHY-
JBE rpyObIe OLIMOKH.

OTtMmeTtka "2" cTaBUTCSA, €CITN YICHHK:

1) He ycBOMI M HE PaCKpBLJI OCHOBHOE COJIEpXKaHUe MaTepuana;

2) He #enaeT BHIBOJIOB U 0000IICHHUH.

3) He 3HAaeT U He MOHUMAET 3HAYNUTENIbHYIO MJIM OCHOBHYIO YacTh IPOrPaMMHOI0 MaTepuaa B Ipeaenax
MIOCTaBJICHHBIX BOIIPOCOB;

4) wnm umMeeT cnado copMUpPOBaHHBIC M HETIONHBIC 3HAHUS M HE YMEET MPUMEHSTh UX K PELICHUIO
KOHKPETHBIX BOMPOCOB | 3aj1a4 1Mo o0pasiLy;

5) nm ipy oTBeTe (Ha OJUH BOIIPOC) JOMYCKaeT OoJiee MBYX TPyObIX OMHMOOK, KOTOPEIE HE MOXKET
HCIIPAaBUTH AaXKC IIPU NOMOIIHA YUHUTEIIA.



Kpurtepuu oneHuBaHus NMCbMEHHBIX PaldoT (npakxmuueckue u 1adopamopusvie padomsut)

1. Ouenka IxcnepumenmanbHyIX YMEHUI

O1ieHKa CTaBUTCSI HA OCHOBAaHUW HAOJIOJICHNS 32 YYalIMMUCS U IMCBMEHHOTO OTYeTa 3a padoTy.
OtMmeTka «5»:

* paboTa BBITIOJIHEHA MOJTHOCTHIO U MPABHIIBHO, CAEIaHbl IPAaBUIIbHBIC HAOIOCHNUS H BBIBOJIBI,

* 3KCIIEPUMEHT OCYIIIECTRIICH T10 TUIaHY C YYETOM TEXHUKU 0€30MaCHOCTH U MPaBHII PabOTHI ¢
BEIICCTBAMHU M 000PYI0BaHUEM;

* MPOSIBIIEHBI OPTAaHN3ANMOHHO-TPYI0BbIE YMEHUS (ITOAIEPKUBAIOTCS YUCTOTA pabOYero MecTa u
MOPSAZOK HA CTOJIE, 9KOHOMHO UCTIONB3YIOTCS PEAKTHBBHI).

OT1MeTKa «4»:

* paboTa BHITIOJTHEHA MTPABHIILHO, C/ICTIAHBI PaBUIIbHBIE HAOIOIEHHUS W BEIBOJIBI, HO TIPH ATOM
SKCIIEPUMEHT MPOBE/ICH HE IOTHOCTHIO WK JOMYIIEHBI HECYIIeCTBEHHBIE OMTHOKH B padoTe ¢
BEIICCTBAMHU M 000PYI0BaHUEM.

O1MmeTKa «3»:

* paboTa BHITIOJTHEHA MIPABUIIFHO HE MEHEE YeM HATOJIOBUHY WIIH JOTYIIEHA CYIIeCTBEHHAs OIMOKa B
XOJIe IKCTIEPUMEHTA, B 00BICHEHUH, B O(pOPMIIEHUH PaOOTHI, B COOITIOICHIH ITPABIII TEXHUKN
0e30MacHOCTH TIpU pabdoTe ¢ BELIECTBAMU U 00OPYIOBAaHUEM, KOTOPasi UCTIPABIISCTCS 10 TPEOOBAHUIO
YAUTEIS.

OT1MmeTKa «2»:

* IOMYIICHKI JBe (1 00JI€€) CYIIIECTBEHHBIC OMUOKH B XO/IE SKCIIEPUMEHTa, B O0OBSICHEHUH, B
odopmiieHUH pabOThI, B COOJIOICHUH TIPABHJI TEXHUKH 0€30IIaCHOCTH MPH paboTe ¢ BEIIECTBAMU U
o0opynoBaHHEM, KOTOPBIE YUAIUICS HE MOKET HCIIPABUTH Jake IO TPEOOBAHUIO YIUTEIIS.
Ouyenka ymeHuii peuwtamp IKCHEPUMEHMATIbHBIE 340a4U

OT1MeTKa «5»:

* [JIaH PEIICHUS] COCTABIICH PAaBUIBHO;

* MPaBWJIBHO OCYIIECTBIIEH MOAO0P XUMUIECKIX PEaKTUBOB U 00OPYIOBaHUS;

* IaHO MOJHOE OOBICHEHUE U CACIAHEI BLIBOIEL.

O1meTka «4»:

* [JIaH PEIICHUS] COCTABJICH NIPAaBUJILHO;

* MPaBWJIBHO OCYIIECTBIICH MOAO0D XUMUYECKUX PEaKTUBOM M 000pYI0BaHUS, IIPH STOM JOIMYIIECHO HE
0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK B O0BSICHEHUH U BhIBOJIAX.

O1meTka «3»:

* [JIaH PEIICHUS] COCTABJICH NIPAaBUJILHO;

*TIPAaBUJIBHO OCYIIECTBIICH TOJ00p XMMUYCCKUX PEAaKTHBOB U 00OPYIOBaHUs, HO JOMYIICHA
CYIIIECTBEHHAS OIINOKA B 0OBSICHEHUH U BHIBOJIaX.

OT1meTKa «2»:

* IOMYIICHKI 1Be (1 00JIee) OUTMOKH B TUIAHE PEUICHHS, B TIOJJ00PE XMMUYCCKUX PEAKTUBOB U
o0opyoBaHuUsl, B 00BSICHCHUU U BHIBOJIAX.

Ouyenka ymenuil pewiams pacuyemuoie 3a0auu

OT1MeTKa «5»:

* B JIOTHYECKOM PACCYXJICHUU U PEIICHUH HET OMIMOO0K, 3a/1a4a pelieHa palliOHAIbHBIM CIIOCOOOM.
O1meTKka «4»:

*B JIOTHYECKOM PACCYKICHHUH U PEIICHNH HEeT CYIIECTBEHHBIX OIMOOK, HO 3a/ja4a pelieHa
HEPALMOHAJIBLHBIM CIIOCOOOM WIIH JIOIYIIEHO He 00Jiee ABYX HECYNIECTBECHHBIX OLIUOOK.

O1meTka «3»:

*B JIOTUYECKOM PaCCYXICHHU HET CYIIECTBEHHBIX OMIMOOK, HO JOIyINIeHa CYyIIECTBEHHAs OIMMOKa B
MaTeMaTUIECKUX pacyerax.

OT1MeTKa «2»:

*HIMEIOTCS CYIIECTBEHHBIE OIIMOKY B JIOTHYECKOM PACCYKICHUH U B PEIICHHM.

Ouyenka RUCbMEHHBIX KOHIMPONbHBIX PAdom

Konumponvnsie pabomul uz nocoous oUueHUBAIOMCsa CO2NACHO NPEOI0HCEHHOU A6MOPOM WKATbl
OUEeHKU Uil

O1MmeTKa «5»:

*OTBET MMOJIHBIN U TPABWILHBINA, BO3MOXHA HECYIIIECTBCHHAS OIINOKA.

OT1MmeTKa «4»:

*OTBET HETIOJIHBI WM JIOIYIIEHO He OoJiee IBYX HECYIECTBEHHBIX OIINOOK.

O1meTka «3»:

epaboTa BHIMIOJHEHA HE MEHEE YeM HAIOJIOBHHY, JIOMYIICHA OJ{HA CYIIECTBEHHAS OIIMOKA U MPH 3TOM
JIBE-TPHU HECYIIECTBEHHBIE.

OT1MmeTKa «2»:



*paboTa BHITTOIHEHA MEHBIIIE YeM HATIOJIOBHHY HITH COJEPKHUT HECKOIBKO CYIIECTBEHHBIX OIIHOOK.
Ot1merka «1»:
*paboTa HE BBHINOJIHCHA.

[Ipu onieHKe BBHITTOTHEHHS MMCEMEHHON KOHTPOIBHON PabOThl HEOOXOJUMO YUUTHIBATh
TpeOoBaHMs eANHOTO opdorpaduyeckoro pesxkuma. OTMETKa 32 HTOTOBYIO KOHTPOJIBHYIO PadoTy
KOPPEKTHPYET NPEeAIIECTBYIONIIE PU BHICTABICHHN OTMETKHU 32 YETBEPTh, TOIYTOIUE, TO/I.
Ouyenka mecmoevix pabom.

TecTbl, cocTosINE U3 TISTH BOIPOCOB MOYKHO HCITONIB30BATH ITOCIE U3YUEHUS KaXKIOTO MaTeprasa
(ypoka). Tect u3 10—15 BOIPOCOB UCIONB3YETCS I Ieproandeckoro kouTpoist. Tect u3 20—30
BOIPOCOB HEOOXOMMO UCIOIB30BATh IS UTOTOBOT'O KOHTPOJISI.

[Ipu orleHMBaHNN MCTIONB3YETCS CIIEAYIOMIAs MIKaa: JUIsl TECTA U3 MSATH BOIIPOCOB

* HET OIMOOK — OTMETKA «5»;

* OIHA OITNOKA - OTMETKA «4»;

* JIBE OITMOKHN — OTMETKA «3»;

* TPH OIIHUOKH — OTMETKa «2».

Hns recra u3 30 BOIpocoB:

* 25—30 mpaBUIBHBIX OTBETOB — OTMETKA «5»;

* 19—24 mpaBUIBHBIX OTBETOB — OTMETKA «4»;

* 13—18 mpaBUIBHBIX OTBETOB — OTMETKA «3;

* MeHbIIE 12 MPaBUIBLHBIX OTBETOB — OTMETKA «2».

YYEBHO-METOANYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

* Xumus, 10 knacc/ 'abpuensia O.C., Ocrpoymos W.I"., Cnaakos C.A., AKITMOHEPHOE OOIIECTBO
«3natenbctBo «lIpocBenieHue»
* Xumus, 11 xmace/ I'abpuensa O.C., OcrpoymoB U.I"., CnagkoB C.A., AKIIOHEPHOE 0OIIECTBO
«3narenbcTBO «IIpocBenienue
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Paznen 1. Teopernueckue 0CHOBBI Oprannyeckoi xumum (3 yaca)

OcHoBHbIE BU/IbI KOHTPOJISA: TeKymuii KOHTPOJIb.

[IpeameT opraHuYeCKON XUMHUH.
1.1 Teopus CTPOEHHST OPraHUUECKUX
coenuHenuil A. M. Bytneposa

PackpbIBaTh CMBICI H3y4aeMbIX IOHITHH
(BBISIBIIATH MIX XapaKTepHBIC IPU3HAKH),
YCTaHaBIUBAaTh UX B3aUMOCBA3b. [IpuMeHsTh
MIOJIO’KEHUS TEOPUN CTPOCHHUST OPTraHUIECKUX
BemiecTB A. M. bytnepoBa nist o0ObsICHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U cTpoeHus. Vcronb30BaTh XUMUYECKYIO
CHUMBOJIUKY JUUISl COCTABIICHHUS MOJIEKYJISIPHBIX M
CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAIIEHHON)
(hopmyn opranuueckux BemlecTB. OnpenensiTh
BUIbI XUMUYECKOM CBSA3U (OAMHAPHBIE,
KpaTHbIC) B OPTaHMUECKUX COCINHEHUSX.
PackpbiBatTh posib OpraHM4eCcKOl XUMHUH B
MIPUPOJIE, XapaKTepU30BaTh €€ 3HAaUCHUE B
JKWU3HU Y€JI0BEKa, WIIIOCTPUPOBATH CBS3b C
Ipyrumu Haykamu. HaOnronaTe 1 onuceIBaTh
JIEMOHCTPALIMOHHBIE OMBITHL; TPOBOJUTH U
OIMCHIBATh Ja0OPaTOPHBIE OIBITHI U
MPaKTHYECKHE PaOOTHL

Wroro no pazgeny




Paznea 2. YraeBoaopoasl (13 yacoB)

OcHoBHbIe BUBI KOHTPOJIsi: Tekymuid KoHTpousib; KouTpoasHbix pabot — 1; [Ipaktuueckux padot — 1.

2.1

[IpenenpHBIE YTIEBOTOPOIBI —
AJIKaHbBI

PackpbIBaTh CMBICI U3y4Ya€MBbIX MOHITHI
(BBISIBJIATH MX XapaKTepHBIE MPU3HAKH),
YCTaHABIUBAaTh HX B3aUMOCBA3b, HCIIOJIB30BaTh
COOTBETCTBYIOIUE MTOHATHA IIPH ONMCAHUN
COCTaBa, CTPOCHMSI U NIPEBPALLCHUM
OpraHMYecKux coeauHeHu. Mcnonp3oBaTh
XUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS
MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIEHHOM) GOpMYIT OpraHMYeCKUX
BEIIECTB. Y CTAaHABINBATh IPUHAUIEKHOCTh
BEIIECTB K ONPEACICHHOMY
KJIaCCYyTJIEBOJOPO/IOB 10 COCTaBY U
CTPOEHMUIO, HAa3bIBATh UX 110 CUCTEMaTHYECKOM
HOMEHKIIATYyp€; IPUBOIUTH TPUBUAIILHBIE
Ha3BaHUs OTJEJIbHBIX MpeACTaBUTENEH
yIIIeBoA0poA0B. OnpenemnsiTh BUIbI
XUMHUYECKOM CBA3HM B MOJIEKYJIax
YTIEBOIOPOIOB; XapaKTepU30BaTh
3aBHCHMOCTb PEAKIIMOHHON CLIOCOOHOCTH
YTIEBOJOPOIOB OT KPATHOCTH KOBAJIEHTHON
CBA3H. XapaKTepU30BaTh COCTAB, CTPOCHUE,
npuMeHeHue, GU3NIECKUEe U XUMHUYCCKHE
CBOWCTBA, BasKHEHIIINE CTIOCOOBI MOTyYeHHUS
TUIUYHBIX IPEICTABUTEIEH Pa3IMUHbIX
KJIACCOB YTIJIEBOIOPOJIOB (METaHa, 3TaHa,
JTHUJICHA, alleTUIIeHa, OyTanuena -1,3, OeH3oina,
TOJIyOJ1a). BBISBIATE T€HETUYECKYIO CBA3b
MEXly YTIEBOJOPOJIaMH U MOATBEPKIATh €&
HaJIM4Yhe ypaBHEHUSIMH COOTBETCTBYIOIINX
XUMHUYECKUX Peakiuil ¢ UCIIOIb30BaHUEM

CTPYKTYPHBIX OPMYIIL.

2.2

HenpenenbHbie yrieBogoposl:
AJIKeHBI, aJIKaNEHbI, aTKUHBI

PackpbiBaTh cMBbICIT N3y4aeMbIX MTOHATHN
(BBISIBIIATH MIX XapaKTepHBIC IPU3HAKH),
YCTaHaBIUBAaTh UX B3aUMOCBA3b, HCIIOJIB30BaTh
COOTBETCTBYIOLIHE MTOHATHSA MIPHU OIIMCAHUU
COCTaBa, CTPOSHHUSI U MPEBPAIICHUH




OpraHu4ecKux coeauHeHuil. cnonb3oBaTh
XUMHUYECKYI0 CUMBOJIMKY JJIsl COCTaBJICHUS
MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpamI€HHo) (HopMyII OpraHIIECKUX
BEIIECTB. Y CTAaHABINBATH IPUHAUIEKHOCTh
BEIIECTB K ONpeeIEHHOMY KJIacCy
YTIEBOIOPOIOB 110 COCTaBY U CTPOCHHIO,
Ha3bIBaTh UX [0 CHCTEMaTHYECKOH
HOMCHKJIATYpEC; IPUBOJAUTH TPUBUAJIbHBIC
Ha3BaHUs OTACIBHBIX HpGHCTaBI/ITeHCﬁ
yriesonoponoB. Onpenenars BUIbI
XHMHYECKOM CBSI3U B MOJIEKYJIax
YTJIEBOJIOPO/IOB; XapaKTepru30BaTh
3aBUCHUMOCTbD PEAKLIMOHHON CTIOCOOHOCTH
YTIEBOJOPOIOB OT KPATHOCTH KOBAJIEHTHON
CBSI3U. XapaKTepU30BaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3NUECKUEe U XUMHUYCCKHE
CBOICTBa, BYKHEUIIIHE CIIOCOOBI MTOTyIeHHUS
TUITUYHBIX HpGHCTaBI/ITeHCﬁ Pa3INYHBIX
KJIACCOB YTJIEBOAOPOJIOB (MEeTaHa, 3TaHa,
STHIIEHA, alleTHIIeHa, OyTaaneHa -1,3, 6eH3omna,
TOJIyOJ1a). BBISBIATE T€HETUYECKYIO CBA3b
MEXK]y YTIEBOJOPOIaMH U MOITBEPIKIATH €€
HaJINYMe YPAaBHEHUSIMH COOTBETCTBYIOIINX
XUMHYECKHX pEaKUil ¢ NCIIOIb30BaHUEM

CTPYKTYPHBIX (OpMYJI.
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Apomatrndeckre yriaeBoaopOIbl

PackpbIBaTh CMBICI U3yYaeMBbIX MOHITHI
(BBISIBIIATH MX XapaKTepHBIE MPU3HAKH),
YCTaHABIUBAaTh UX B3aUMOCBA3b, HCIIOJIB30BaTh
COOTBETCTBYIOIUE MTOHATHA IIPH OMMCAHUN
COCTaBa, CTPOCHMSI U NIPEBPALLCHUM
OpraHu4ecKux coeauHeHuil. cnonb3oBaTh
XUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS
MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI&HHOM) GOpMYIT OpraHMIeCKUX
BEIIECTB. Y CTAaHABINBATh IPUHAUIEKHOCTh
BEILIECTB K ONPENIEIEHHOMY KJaccy
YIJIEBOOPOJIOB 10 COCTaBY U CTPOEHHUIO,
Ha3bIBaTh UX [0 CHCTEMAaTHYECKOH




HOMEHKIIAType; PUBOIUTH TPUBUAIILHEIE
Ha3BaHUS OTJEIHHBIX MPEICTABUTEICH
yIIeBoA0poA0B. OnpenemnsiTh BUIbI
XUMHYECKON CBS3HM B MOJICKYJIax
YTIIEBOIOPOIOB; XapaKTepHU30BaTh
3aBHCHMOCTb PEAKIIMOHHON CLIOCOOHOCTH
YTIIEBOIOPOIOB OT KPATHOCTH KOBAJIEHTHON
CBsI3U. XapaKTepPU30BaTh COCTaB, CTPOCHUE,
pUMEHEHUEe, (PU3MUYSCKUE U XUMHYCSCKUE
CBOWCTBA, BasKHEHIIINE CTIOCOOBI MOTyYeHHUS
TUTTUYHBIX TIPEJICTABUTEIICH Pa3TMIHBIX
KJIACCOB YTJIEBOAOPOJIOB (METaHa, 3TaHa,
JTHWJICHA, alleTUIIeHa, OyTanuena -1,3, OeH3ona,
TOITyOJa). BRIABIATE TEHETHUECKYTO CBS3b
MEX]Ty YTIEBOIOPOIaMH H MTOATBEPKIATH e€
HaJM4HUE YPABHCHISIMU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIHH ¢ UCIIOIH30BAHUEM

CTPYKTYPHBIX OPMYIIL.
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[IpupoaHbie HCTOUHUKHU
YIIIEBOAOPOJOB U UX NepepaboTka

XapakTepu3oBaTh HICTOUYHUKH
YIIJIEBOIOPOTHOTO CHIPBS (HEPTH, TPUPOTHBIN
ras, yrojib), CliocoObl X MepepadoTKH U
NPAaKTUUECKOE IPUMEHEHHE MOTy4aeMbIX
NpORyKTOB. MCHOIb30BaTh €CTECTBEHHO-
Hay4YHbIC METOAbI ITIO3HAHUA — IIPOBCACHUC,
HaOJroIeHNEe U OIIMCAHUE XUMHUYECKOTO
SKCIIEpUMEHTa (JTa00paTOPHBIE OMBITH U
npakTuieckue padotsl). CienoBaTh MpaBuiam
Oe3omacHoi paboThl B 1a00paTOpuu MpH
UCIIOJIB30BaHUN XUMHYECKOH MOCYbI U
0o0opymoBaHUs, a TAKXKE MTPaBIIIaM OOpaIeHHS
C BELIECTBAMH B COOTBETCTBHU C
MHCTPYKLMSMH BBIIIOJIHEHUS 1a00paTOPHBIX
OTIBITOB U NPAKTHYECKUX PabOT MO MOTY4YEHHIO
Y U3YYCHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBnsTh pe3yibTaThl SKCIIEPUMEHTA B
(hopme 3amucy ypaBHEHUH COOTBETCTBYIOIINX
pCaKHI/Iﬁ n aeJjiathb BBIBOABI HA UX OCHOBE.
HpOBOIII/ITB BBIYUCJIICHUA JIA OIIPEACIICHUA
MOJIEKYJISIPHOH (pOpPMYJIBI OPraHMYeCcKOro




BEILIECTBA, 110 YPAaBHEHUIO XMMUYECKOH
peakuuu. CaMOCTOATENBHO MIIAHUPOBATH U
OCYILECTBIIATH CBOIO II03HABATEIbHYIO
JeSITEeIbHOCTD; IPUHUMATh aKTHBHOE y4acTUE B
TPYNIOBOH y9eOHOU AESITeThHOCTH.

Hroro no pazneny 13

Paznen 3. Kucnopoaconepxamue oprannyeckue coequieHus (13 yacon)

OcHoBHbIe BUbI KOHTPOJIs: Texymuil KoHTpousb; KouTponbsHbix paboT — 1; [Ipaktuueckux padot — 1.

3.1 Cruptel. @eHon 3

PackpbIBaTh CMBICI U3y4a€MBbIX MOHITHI
(BBISIBIIATH MX XapaKTepHBIE MPU3HAKH),
YCTaHABIUBAaTh X B3aUMOCBA3b, HCIIOJIB30BaTh
COOTBCTCTBYIOIINEC TOHATHA IIPHU ONIMCAHUU
COCTaBa, CTPOCHMSI U NIPEBPALLCHUN
OpraHu4ecKux coeauHeHuil. cnonb3oBaTh
XUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI&HHOM) GOpMYIT OpraHMIeCKUX
BEIIECTB. Y CTAaHABINBATh IPUHAUIEKHOCTh
BEIIECTB K OMNpeeIEHHOMY KJIACCy MO COCTaBYy
" CTPOCHUIO, HA3bIBATh UX 110
CHUCTEMATHYECKON HOMEHKIIAType; IPUBOANTH
TPUBHAJIBHBIE HA3BaHUS OTACIBHBIX
MIpeJICTaBUTENEH KHCIOPOICOAEPKAIINX
COEIMHEHUM. XapaKTepu30BaTh COCTAB,
CTpOEHHUE, IPUMEHEHHE, PU3NUECKHE U
XHMHYECKHE CBOMCTBA, BAXKHEUIIIHE CTIOCOOBI
IMOJTY4YCHUA TUIINYHBIX HpGHCTaBHTeHGﬁ
Pa3IMYHBIX KJIACCOB KMCIOPOICOAEPIKAIINX
COeMHEHHH (METaHoJIa, 3TAHOJIA, TTIULEPHHA,
(henomna, popmanbaeruaa, aneraibIeruia,
YKCYCHOM KHCIIOTBI, IJIFOKO3BI, Caxapo3bl,
KpaxmaJa, eJUII0JI03b1); BBISBIIAT
TCHETUYCCKYIO CBA3b MCXKIY HUMU U
IMOATBECPIKAATh e€ Hannyue YpaBHCHUAMU
COOTBETCTBYIOIUX XHMUYECKUX PEAKIIHN C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX QOPMYIL.




OnuceIBaTh COCTaB, XUMUYECKOE CTPOCHUE U
NPUMEHEHHUE KUPOB, XapaKTEPU30BaTh UX
3HAYCHUEC JIA KU3HCACATCIIbHOCTU
oprann3moB. Oco3HaBaTh OMACHOCTh
BO3/ICHCTBHSA Ha KHUBbIE OPraHU3MbI
OIMPEACICHHBIX OPraHUYCCKUX BCUICCTB,
HOSICHSTDH Ha IIPUMEPax COoCOObl YMEHBIICHHUS
U TIPEeIOTBPALICHUS UX BPEAHOTO BO3IECHCTBUS
Ha OpraHu3M uenoBeka. Mcmons3oBath
C€CTCCTBCHHO-HAY4YHbIC METOAbI ITIO3HAHHUSA —
NpoBeeHUE, HAOIIOACHUE U OITUCAHNE
XUMHUYECKOTO dKCIIEpUMeHTa (J1abopaTopHbie
OTIBITHI M MpaKTU4eckue padotel). CiaenoBaTh
npaswiiaM 0e30macHoi paboTHI B 1ab0opaTOpHH
IPU UCIIOJIB30BAHNU XUMUYECKOM MOCY b U
000pyJ0BaHMsL, a TAKXKe MpaBUIIaM 0OpalleHHs
C BELIECTBAMH B COOTBETCTBHU C
MHCTPYKLMSMH BBIIIOJIHEHUS 1a00paTOPHBIX
OTIBITOB U MPAKTHUYECKUX PabOT MO MOITY4IECHHIO
Y U3YYCHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBisaTh pe3ynbTaThl SKCIEPUMEHTA B
(hopme 3amucy ypaBHEHUH COOTBETCTBYIOIINX
peaKHI/Iﬁ n aeJjiathb BBIBOABI HA UX OCHOBE.
[IpoBOOUTD BEIYHMCICHUS 11 ONIPENEIICHUS
MOJIEKYJISIPHON (POPMYJIIBI OPraHUYECKOTro
BEIIECTBA, TI0 YPaBHEHHIO XUMUYECKOM
peakuuu. CaMOCTOATENBHO MIIAHUPOBATH U
OCYILECTBIISITH CBOIO IIO3HABATEIIbHYIO
JeSITEeIbHOCTD; IPUHUMATh aKTHBHOE y4acTUE B
TPYNIOBOM yueOHOU AesITeIbHOCTH.

3.2

Anpperunpl. KapOOHOBBIE KUCITOTHI.
CroxHbIe 23QupHI

PackpbIBaTh CMBICI H3y4aeMbIX IOHITHM
(BBISIBIIATH MIX XapaKTepHBIC IPU3HAKH),
YCTaHABIUBAaTh UX B3aUMOCBA3b, HCIIOJIB30BaTh
COOTBETCTBYIOLIHUE MTOHATHSA ITPHU ONIMCAHUU
COCTaBa, CTPOCHMSI U NIPEBPALLCHUM
OopraHu4ecKux coeauHeHuil. Mcnonb3oBaTh
XUMHUYECKYI0 CUMBOJIMKY JJISl COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpamnI€HHoM) HopMyII OpraHIIeCcKUX




BEILIECTB. Y CTAHABIMBATh IPUHAIEKHOCTD
BEIICCTB K ONpe/IeIeHHOMY KJIacCy MO COCTaBY
" CTPOCHUIO, HA3bIBATh UX 110
CHCTEMaTU4eCKOM HOMEHKIATYPE; IPUBOIUTD
TPUBUAJIbHBIC HA3BAHUS OTAEIBHBIX
npeAcTaBUTENeH KUCIOPOACOACPIKAIIUX
COEIMHEHUM. XapaKTepu30BaTh COCTAB,
CTpOEHHUE, IPUMEHEHHE, PU3HUECKHE U
XHMHYECKHE CBOMCTBA, BAXKHEUIIIHE CTIOCOOBI
IMMOJTY4YCHUA TUIITNYHBIX HpCHCTaBHTCHCﬁ
Pa3INYHBIX KJIACCOB KUCIOPOACOACPKALIUX
coeZIMHEHMH (METaHoIa, ATaHOIa, TIUIEPHHA,
(henomna, popmanbaeruaa, aneTaibIeruia,
YKCYCHOHM KHCIIOTBI, TJIFOKO3bI, Caxapo3bl,
Kpaxmaja, eJUTI0JI03b1); BBIABIAT
TCHETUYCCKYIO CBA3b MCXKIY HUMU U
IMOATBECPIKAATh e€ Hannyue YpaBHCHUAMU
COOTBETCTBYIOIINX XMMUYECKUX PEaKLuii ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX QOPMYII.
OnwuckeBaTh COCTaB, XAMHYECKOE CTPOCHUE H
NPUMEHEHHUE KHUPOB, XapaKTEPU30BaTh UX
3HA4YCHUE VIS )KU3HEACATEIIbHOCTH
oprann3moB. Oco3HaBaTh OMaCHOCTh
BO3/ICHCTBHSA Ha KHUBbIE OPraHU3MbI
OIIpeIeJIEHHBIX OPraHUYECKHUX BELIECTB,
IMMOACHATH Ha IIpUMEpax CHOCO6BI YMCHBUICHUA
U IIPEIOTBPALLICHHS] UX BPEIHOIO BO3JEHCTBHUS
Ha OpraHu3M uesoBeka. Mcrnons3oBath
€CTECTBEHHO-HaY4HbIE METO/bI TO3HAHUS —
npoBeJIeHHEe, HAOIIOACHUE U OITUCAHNE
XUMHYECKOTO dKCIIEPHUMEHTa (J1abopaTopHbIe
OTIBITHI M IpaKkTU4eckue padoTel). CiaenoBaTh
npaBuiaM 0e30macHoi paboThl B 1abopaTopun
IIpyU UCIIO0JIL30BaHUU XUMHYECKOM mocyanl 1
o0opymoBaHUs, a TAKXKE MPaBIIIaM OOpaIeHHs
C BELIECTBAMH B COOTBETCTBHU C
HWHCTPYKIHAMMU BBITTIOJTHCHU A na60paToprlx
OTIBITOB U NPAKTHYECKUX PabOT MO MOTY4YEHHIO
Y M3YYEHHUIO OPTraHUYECKUX BEIIECTB.




[IpencraBisaTh pe3ynpTaThl SKCIEPUMEHTA B
(hopme 3armucu ypaBHEHUH COOTBETCTBYIOIIHX
peakuuii ¥ fenaTh BBIBOABI HA UX OCHOBE.
[IpoBOOUTD BEIYHMCICHUS JIs1 OTIPENEIICHUS
MOJIEKYJISIPHON (POPMYJIIBI OPraHUYECKOTro
BEIIECTBA, TI0 YPAaBHEHUIO XUMUUECKOM
peaxunu. CaMOCTOSATENIFHO IJIAHUPOBATh U
OCYILECTBIISITH CBOIO IIO3HABATEIILHYIO
JIeATeNIbHOCTD; IPUHUMATh aKTUBHOE y4acTUe B
TPYNIOBOM yueOHOU AesITeIbHOCTH.

3.3

VYrineBoanl

PackpbIBaTh CMBICI H3y4aeMbIX IOHITHM
(BBISIBIIATH MIX XapaKTepHBIC IPU3HAKH),
YCTaHaBIUBAaTh UX B3aUMOCBA3b, HCIIOJIB30BaTh
COOTBETCTBYIOLIHUE MMOHATHSA MTPHU OIIMCAHUU
COCTaBa, CTPOEHHS U MPEBPAILCHHUMA
OpraHu4ecKux coeauHeHuil. cnonb3oBaTh
XUMHUYECKYI0 CUMBOJIMKY JJISl COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpamI€HHoI) (HopMyII OpraHIIECKUX
BEIIECTB. Y CTaHABINBATh IPUHAIEKHOCTh
BEIIECTB K OMNpeIeIEHHOMY KJIACCYy MO COCTaBYy
U CTPOCHHIO, HAa3bIBATh UX 110
CHCTEMaTU4eCKOM HOMEHKIATYPE; IPUBOIUTH
TpUBHAJIbHBIE HA3BaHUS OTAEIBHBIX
npeACcTaBUTEICH KUCIOPOACOAEPKALIUX
COEIMHEHUM. XapaKTepu30BaTh COCTAB,
CTpOeHUE, IPUMEHEHHE, PU3NYECKHE 1
XHMHYECKHE CBOMCTBA, BAXKHEUIIIHE CTIOCOOBI
MOJTY4€HUs] THIMYHBIX IpeACTaBUTENEH
Pa3JINYHBIX KJIACCOB KUCIOPOACOACPKALIUX
coelMHeHN (MeTaHoa, 3TaHoJja, TJINIEPrHAa,
(henomna, popmanpaeruma, aneraibIeTHIa,
YKCYCHOHM KHCIIOTBI, TJIFOKO3bI, Caxapo3bl,
Kpaxmara, [eJUTIONIO3b1); BBISBIIST
T€HETHYECKYIO CBSI3b MEKIY HUMH U
NOATBEPXKIATh €€ HAIMUUE YPaBHEHUIMHI
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (QOPMYII.
OnuchIBaTh COCTAaB, XUMHYECKOE CTPOCHHUE U




HpUMEHEHHUE )KUPOB, XapaKTePH30BaTh UX
3HAYCHHUEC JIA KU3HCACATCIIbHOCTU
oprann3moB. Oco3HaBaTh OMACHOCTh
BO3JICHCTBHS HA )KUBBIC OPTAaHU3MBI
OTIPE/ICICHHBIX OPTaHWYECKUX BEIIECTB,
IMMOACHATH Ha IIpUMEpax CHOCO6BI YMCHBUICHUA
¥ TIPEAOTBPALICHHS UX BPETHOTO BO3ICHCTBHS
Ha OpPraHu3M 4eJoBeka. cnonb3oBarh
C€CTCCTBCHHO-HAY4YHbIC METOAbI ITIO3HAHHUSA —
npoBeJIeHNEe, HAOIIOACHUE 1 OITUCAHNE
XUMHYECKOTO dKCIIEPHUMEHTa (J1abopaTopHbIe
OTIBITHI U TIpaKkTUUecKue paboTsl). CieaoBaTh
npaBuiiaM 0e30macHoi paboThl B 1abopaTopun
IPH UCTIOJIF30BAaHUN XMMHUYECKOH MOCYIBI U
o0opymoBaHUs, a TAKXKE MTPABIIIaM OOpaIleHHS
C BELIECTBAMH B COOTBETCTBHU C
HWHCTPYKIHAMMU BBITTOJTHCHUA na60paTopHHx
OIIBITOB M IPAKTUYECKUX PalbOT MO TOITyYESHHUIO
Y U3YYCHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBnsTh pe3ysibTaThl SKCIIEPUMEHTA B
(opme 3armicy ypaBHEHHI COOTBETCTBYIOLIHX
peaKIyii U JeaTh BBIBOJBI HA HX OCHOBE.
HpOBO[II/ITB BBIYMCJIICHUA JIS OMIPEACIICHUA
MOJIEKYJISIPHOH (hOPMYJIIBI OPraHMYECKOTO
BEILIECTBA, 110 YPABHEHHIO XUMHYIECKON
peakuuu. CaMOCTOATENBHO MIIAHUPOBATH U
OCYILECTBIISTH CBOIO TIO3HABATEIHHYIO
JeATeNTbHOCTh; IPUHAMATh AKTUBHOE YIaCTHE B
TPYIIITIOBOH YIeOHOH ACSATCIHHOCTH.

Wroro no pazneny
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Paznen 4. A3orconeprkanue oprannyeckmne coequnenus (3 yaca)

OcHoBHbIE BU/IbI KOHTPOJIsI: TeKyuii KOHTPOJIb.

4.1

AMUHBL. AMUHOKHCIOTBL. benkn

PackpbiBaTh cMBbICIT N3y4aeMbIX MTOHATHN
(BBISIBIIATH MIX XapaKTepHBIC IPU3HAKH),
yCTaHAaBIUBATh UX B3aUMOCBSI3b, HCIIOIb30BATh
COOTBETCTBYIOIIHME MMOHITHS ITPU ONIMCAHUU




COCTaBa, CTPOEHUS U NPEBPALECHUH
OpraHMyYecKux coeauHeHu. Mcnonp3oBaTh
XUMHUYECKYI0 CUMBOJIMKY JJISl COCTaBJICHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (Pa3BEPHYTOIA,
COKpamI€HHol) (HopMyII OpraHIIECKUX
BeniecTB. OnpeensTs NpUHaAISKHOCTD
BELIECTB K ONPEIEIEHHOMY KJIACCy IO COCTaBY
Y CTPOEHUIO, Ha3bIBATh UX IO
CUCTEeMAaTH4YeCKON HOMEHKJIAaType; IPUBOANTH
TpUBHAJIbHBIE HA3BaHUS OTAEIBHBIX
npeacTaBUTeNe. XapakTepU30BaTh COCTAB,
CTpOeHUE, IPUMECHEHHE, PU3MYECKHE 1
XHMHYECKHE CBOMCTBA, BAKHEUIIIHE CTIOCOOBI
MOJTy4EHUs THITUYHBIX IPEICTaBUTENCH
a30TCOJEPKALINX COCTNHEHUH (METHIIaMHHA,
TIIMIKHA, 0eNKoB). ONUCHIBATH COCTAB,
CTPYKTYpPY, OCHOBHBIE CBOMCTBA OEJIKOB;
MOSICHSTDH Ha MIPUMeEpax 3HaueHUe OeNKOB IS
opranusma yenoneka. Mcronp3oBaTh
€CTECTBEHHO-Hay4YHbIE METO/IbI IO3HAHUS —
HaOJII01aTh U ONHUCHIBATH AEMOHCTPALIMOHHBIH
sKcniepuMeHT. CaMOCTOSATENBHO IJIAaHUPOBATh
Y OCYIECTBIISTH CBOIO MIO3HABATENIbHYIO
JIEATENBHOCTD; IPUHUMATh AKTUBHOE Y9aCTHE B
TPYNIOBOH Y4eOHOU AESITeThHOCTH.

Wroro no pazgeny
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Pasnen 5. BoicokoMoJieKyisipHble coequHenus (2 yaca)

OcHoBHbIE BUIbI KOHTPOJISI: TeKymui KOHTPOJIb.

5.1

[Tnactmaccel. Kayuyku. Bonokna

Bragets nzydaeMbIMA XHMHYECKUMHI
IIOHATUAMU . paCKpBIBaTI) CMBICJI I/I3y‘IaCMBIX
MOHATUH ¥ IPUMEHATH 3TH MOHATHS TIPU
ONKMCAHUU COCTaBa U CTPOCHMUSI
BBICOKOMOJIEKYIISIPHBIX OPTraHUYECKUX
BEIIECTB, A1 OOBAICHEHUS OTJEIbHBIX (haKTOB
U siBJIeHUH. Icnoap30BaTh XUMUYECKYIO
CHMBOJIMKY JUISI COCTAaBJICHHS CTPYKTYPHBIX




(hopMyIT BeIIeCTB ¥ YpaBHEHUH peaknnii
IMOJIMMCpPU3AlIMU U IMOJIMKOHACHCAIUH.
OnuceiBaTh COCTaB, CTPOCHUC, OCHOBHLIC
CBOICTBA KaydyKOB, Hanboee
pacrpocTpaHéHHBIX BUIOB IIacTMAcC,
BOJIOKOH; IPUMCHCHUEC B PA3JIMIHBIX OTPACIIAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUs — HAOJII0AATh U ONUCHIBATh
IleMOHCTpaHHOHHBIﬁ OKCIICPHUMCHT.

Wroro no pazgeny

OBILIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME
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TEMATHYECKOE INTAHUPOBAHHUE
11 KIIACC

KoauuecTBo yacos

Ne HaumeHoBaHue
H/'H pa3jesioB U TeM Beero KouTpo IpakTn
nporpamMmmabl JIbHbIC YeCKHue

padoThI padoThI

JJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTesibH
ble pecypchl

OcHOBHBIE BUABI 1€SITEILHOCTH 00y4aI0LINXCS

Pa3znen 1. Teopernueckue ocHoBbI Xxumuu (13 yacoB)

OcHoBHbIe BUAbI KOHTPOJIs: Texyuuii KoHTpoiib; KoHTponbHbIX padboT — 1.

CrpoeHue aToMOB.
[lepunonnueckuii 3aK0H U
1.1 [Mepuoanyeckas cuctema 3
XUMHYECKUX 3JIEMEHTOB
. 1. Menneneera

PaCKpBIBaTL CMBICIT U3Yy4a€MbIX MOHATHH (BBI)IBJ'DITI) ux
XapaKTepHbIe IPU3HAKN), yCTAHABIMBATH UX B3aUMOCBSI3b.
PackpriBath cMbIc niepuoanyeckoro 3akona /. Y.
MenzeneeBa 1 JEMOHCTPUPOBATH €T'0 CUCTEMATU3HPYIOILYIO,
OOBSICHUTETILHYIO H IPOTHOCTHYECKYIO (DYHKIIUH.
XapakTepu3oBaTh JIEKTPOHHOE CTPOECHHE aTOMOB
XUMUYECKUX JIEMEHTOB 1—4 MepuoaoB, UCIIOIb3Ys HOHATHS
$-, p-, d-2JIeKTPOHHBIE OpPOUTANHN, SHEPTeTUIECKUE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOWICTB
XUMUYECKUX JIEMEHTOB U MX COCIMHEHUH 110 NIEpUoiaM U
rpynnaM Ilepuonnyeckont cucremst 1. . Menpeneesa.

12 CrtpoeHue BeliecTsa.
' MHoroo0pasue BeIIeCTB

PackpbiBaTh CMBICT H3y4aeMbIX TOHATHH (BBIACISATH HX
XapakTEpHbIC IPU3HAKK) U IPUMEHSITH 3TH MOHITHS MPU
OTIMCaHWU COCTaBa U CTPOCHHSI BEUIECTB, I OOBICHEHUS
OTJIENBHBIX ()aKTOB U sBNeHwA. OTpeensTh BUIbI
XUMUYECKOH CBsI3M (KOBAJIEHTHOM, MOHHOM, METaJUTMYECKOH,
BOJIOPOJIHOM) B COCTUHEHUSX; TUIl KPUCTATUITMYECKON
PEmETKA KOHKPETHOTO BemecTBa. OnpenensiTs BAIeHTHOCTh
M CTETICHL OKUCIICHHSI XUMHYECKUX DJIEMECHTOB B
COCIMHECHUSIX PA3INIHOIO0 COCTaBa. [I[pOBOAUTH BHIYMCICHHUS
C UCIIOJIL30BAHNUEM TOHATHS «MaccoBas JOJIS BEIISCTBA B
pacTBope». Braners n3ydyaeMbpIMU XUMUYECKUMHU MOHSATUSIMU.
OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKIu OT
pa3au4uHbIX (hakTopoB. ONpeneNsaTh XapakTep CMEIICHUs
XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTHU OT BHEILIHETO
Boznerictus (mpuniun Jle [larense). CocTaBusiTh




ypaBHEHUS peaKInuil pa3InIHBIX THUIIOB; MOJHBIC U
COKpamI€HHbIC YPaBHEHUS peakluii HOHHOTO 0OMEHa,
YUUTBIBasl YCIIOBUS, IPH KOTOPBIX 3TU PEaKIUU UAYT J10
KoHIa. Mlcronmp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHMS — MPOBEICHUE, HAOIOICHIE U OITMCaHHe
XUMHUYECKOT0 3KCTIEPHUMEHTA (JIEMOHCTPALIMOHHbIE U
nabopaTOpHBIE OTBITHI, MPAKTUIECKHE PAOOTHI): MO
OTIpEICTICHHUIO CPEIBI BOJHBIX PACTBOPOB BEIIECTB, PEAKIIHN
MOHHOTO OOMEHA, BIIMSHUIO Pa3IMYHBIX (DAKTOPOB Ha
CKOpPOCThH peakiuil. CrieoBaTh MpaBuiiaM MOJIb30BaHUS
XUMHYECKOH MOCY0N U TaOOpaTOpHEIM 000pyIOBaHHEM.
[IpencraBisTh pe3yabTaThl XMMUYECKOTO IKCIIEPUMEHTA B
(hopMe 3amucH ypaBHEHUI COOTBETCTBYIOIIUX PEAKIUI U
JIeNIaTh BBIBOBI HA UX OCHOBE. [ [pOBOIUTH BRIYHCIICHHS 1O
YpaBHEHUSM XUMUYECKHUX PeaKInii, B TOM YHUCIIe
TEPMOXHMHUYECKHE PACUETHI.

1.3

XUMHUECKUE peaKkIuu

PackpbiBaTh CMBICT H3y4aeMbIX TOHATHH (BBIACISATH HX
XapaKTepPHbIC MPU3HAKK) M IPUMEHSTh 3TH MOHITUS IPU
OTIMCaHWU COCTaBa U CTPOCHHUSI BEUIECTB, I OOBSICHEHUS
OTJICNBbHBIX ()aKTOB M siBJIeHUA. OnpeensaTh BUIbI
XUMUYECKOH CBsI3M (KOBAJIEHTHOM, MOHHOM, METaJUTMYECKOH,
BOJIOPOHOI) B COETMHEHMSIX; THIT KPUCTAIUTHYECKOM
PEemETKA KOHKPETHOTO BemecTBa. OnpenensiTs BAIeHTHOCTh
U CTEIICHb OKHUCIICHHSI XUMUUECKUX JICMEHTOB B
COCJIMHEHHSX Pa3IUYHOTO cocTaBa. [[pOBOANTE BHIYMCICHUS
C UCTIOJIh30BAHNUEM TIOHSTHUS «MaccoBas J0JIS BEIIECTBA B
pacTtBope». BianeTs u3y4yaeMbpIMU XUMUYECKHUMU TIOHSATUSIMH.
OOBSACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM pPEaKiu OT
pa3nugHBIX GakTopoB. ONpenensTs XapakTep CMEIEHHs
XUMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO
Boznerictus (mpunnun Jle [larense). CocTaBnsaTh
ypaBHEHUS peaKInii pa3InIHBIX THUIIOB; OJHBIC U
COKpamIéHHbIe YPaBHEHHUS peaKInii MOHHOTO 0OMEHa,
YUUTBIBAs YCIIOBUS, PH KOTOPBIX 3TU PEAKIIUU UAYT JI0
KoHIIa. Mcnoip30BaTh €CTECTBEHHO-HAYYHBIC METO/IbI
MIO3HAHUS — MPOBEICHUE, HAOIOICHIE U OITMCaHHe
XUMHYECKOTO SKCIIEPUMEHTA (JIEMOHCTPAIMOHHEIE U
nabopaTopHbIE ONBITH, IPAKTUYECKUE pabOThI): IO
OTIpEICTICHHUIO CPEIBI BOJHBIX PACTBOPOB BEIIECTB, PEAKIIUN
HOHHOTO 00MEHA, BIMSHHIO Pa3IMIHBIX (DaKTOPOB HA




CKOpOCTh peakunii. CrenoBaTh NpaBuiIaM MOJIb30BAHUS
XUMHYECKOU MOCY0H U TAOOPaTOPHBIM 000pYIOBAaHUEM.
HpC[ICTaBJ'ISITI) PE3YIBTATBIXUMHUYCCKOI'O SKCIICPUMCHTA B
(hopme 3amucy ypaBHEHHUI COOTBETCTBYIOIINX PEAKIUil 1
JienaTh BBIBOABI HA X OCHOBE. [IpoBOAUTE BEIYMCIIEHUS 110
YpaBHCHUAM XUMHNUYCCKUX peaKHI/Iﬁ, B TOM YHCJIC
TEPMOXUMHYECKHE PACUETHI.

Hroro no pazneny 13

Pasnen 2. Heoprannueckas xumus (17 yacon)

OcHoBHbIe BHIbI KOHTPOJIsi: Texkymuii koHTposb; KontponpHbix padot — 1; [IpakTrueckux padot — 2.

2.1 MerTamibl 6 1

PaCKpBIBaTB CMBICIT U3Yy4aCMbIX
MOHATUH (BBIACIATH X XapaKTepHBIC
MIPU3HAKHN) U IPUMEHSTH 3TU MTOHSITH
IIpU OIMMCaHNU COCTaBa U CTPOCHUA
B€IICCTB, IJIA 06’B$ICHGHI/I$1 OTACJIIBbHBIX
(haktoB u sBneHN. OOBICHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB
3JIEMEHTOB — METAJJIOB U UX
COETMHEHHI C YIETOM CTPOCHUS MX
aTOMOB H TTOJIOXKCHUS B
[Tepuoanueckoil cucTeEME XUMUYECKHUX
anemenToB /. 1. Menneneena.
XapaxTepr3oBaTh (OMHICHIBATH) 00IITHE
XUMUYECKHE CBOMCTBA METAJIIOB, UX
BaKHEUIIINX COCUHECHUN,
MOJITBEPIKIasl OTO OTMCaHUE
MpUMEPAMU YPABHEHUI
COOTBCTCTBYIOIIUX XUMHNYCCKUX
peaxIuii; MpUMEeHEeHNEe METaJIOB B
Pa3IMYHBIX 00NIACTSX, a TAKXKE
HCITOJIb30BAHUE UX IS CO3JIaHUs
COBPCMCHHBIX MaTC€pPpHUaAJIOB U
TeXHOJOTHH. OTHUCHIBATH CTIOCOOBI
3aIUTHl METAJIJIOB OT KOPPO3UHU.
PackpbiBaTh CylIIHOCTh OKUCIUTENBHO-
BOCCTaHOBUTEIFHBIX PEaKIUi
MOCPEACTBOM COCTABIICHUS
9JIEKTPOHHOrO OaJlaHca ATUX PEaKLUu.




IIpoBonuTk peakuuu,
MOJITBEPIKAIOIINE XapaKTepHbIe
CBOMCTBaA N3y4acMbIX BCHICCTB,
pacro3HaBaTh ONBITHBIM MIyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIME B BOJHBIX
pactBopax. MUcnonp30BaTh
€CTECTBEHHO-HAY4YHbIE METO/IBI
MO3HAHUS — IPOBEICHHUE, HAOIIOACHNE
" OIMHMCaHNEC XUMHUYECKOI'O
SKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
71a00paToOpHBIE OMBITHI, IPAKTUIECKUE
pabotsl). [IpencraBuars pe3yabTaThl
XHUMHYECKOTO SKCIIEpUMEHTa B (hopMe
3aMMCH YPaBHEHUH COOTBETCTBYIOLINX
peaxuuii u AenaTh BBIBOJBI HA UX
ocHoBe. Clie10BaTh MpaBuUIamM
II0JI30BaHUSI XUMHUUYECKON NIOCYIOH U
1abopaTOpHBIM 000PYIOBAaHHEM.
HpOBO[II/ITB BBIYUCJICHUS 110
YpaBHCHUAM XUMUUYCCKUX peaKuHﬁ.
CaMocTOATENIFHO TIaHUPOBATh U
OCYILECTBIISITH CBOIO IIO3HABATEIIbHYIO
ACATCIIBHOCTD, IPUHUMATh dAKTUBHOC
ydacTHe B IPyNIOBOM yueGHOH
JeSITEIbHOCTH.

2.2

HewmeTamnsl

PackpsIBaTh CMBICI U3y4aeMBbIX
MOHATHH (BBIACISITh MX XapaKTEPHBIC
MIPU3HAKHU) U TIPUMEHSTH 3TH MOHSITHSI
P ONKCAaHUU COCTABA U CTPOCHHUS
BEIIECTB, IJIT OOBSICHCHHS OTACITBHBIX
(hakToB u sBicHUH. OOBICHATH O0IIIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
HEMETAJJIOB U UX COEUHEHUM C
y4ETOM CTPOCHUS UX aTOMOB U
nosioxkeHus B llepuoaudeckoi cucreme
XHUMHYECKUX 3aeMeHToB J[. U.
MenneneeBa. XapakTepu30BaTh
(ommchIBaTh) 00IIHE XUMUUECKUE
CBOMCTBA HEMETAJIIIOB, X Ba)KHEHIIIMX
COEJIMHEHUM, MOJATBEPIKIAs OTO




OMMCaHKE IPUMEPAMHU YPaBHEHUN
COOTBETCTBYIOUINX XUMHUYECKUX
peaxkuuii. XapakTepu3oBaTh BIUSHUE
HEMETaJUIOB M UX COEANHEHUH Ha
JKUBBIC OPTaHU3MBI; OIIUCHIBATh
NPUMEHEHHUE B Pa3TUUHBIX 001aCTIX
NPaKTUUECKON AEATENBHOCTH
yenoseka. [loaTeep:xnathb
CYIIIECTBOBAHNE T€HETUYECKOM CBSI3U
MeXly HEOpraHUYeCKUMH BeIleCTBaMU
C IOMOLIBIO YPaBHEHU
COOTBETCTBYIOIINX XUMUYECKUX
peaxuuii. PackpbIBaTh CYIIHOCTh
OKHCIIUTEIbHOBOCCTAHOBUTENBHBIX
peaKuuii MocpeCTBOM COCTABICHUS
3JIEKTPOHHOTO OanaHca 3TUX peaKIuil.
ITpoBoauTh peakuumy,
MOATBEPXKIAIOIIUE XapaKTePHbIE
CBOICTBA M3y4aeMBbIX BEILECTB,
pacro3HaBaTh OMBITHBIM ITyTEM
AQHHOHBI, IPUCYTCTBYIOLINE B BOAHBIX
pacTBopax. Mcnoias3oBath
€CTECTBEHHO-HAayYHbIE METObI
MO3HaHUsI — IPOBEICHUE, HAOMIOJeHNE
Y OIMCAaHHE XUMUYECKOTO
3KCIIEPUMEHTA (IEMOHCTPAllMOHHBIE U
nabopaTopHbIE OMBITHI, MTPAKTUICCKUE
pabotsl). [IpencraBuars pe3yabTaThl
XHUMHYECKOT0 SKCIIEpUMEHTa B (hopMe
3aIMCH YPaBHEHUN COOTBETCTBYIOIINX
peaxuuii u AenaTh BBIBOJBI HA UX
ocHoBe CiietoBaTh MpaBuiiaM
MI0JIB30BaHUSL XUMHUUYECKON NIOCYIOH U
nabopaTopHbIM 000PYIOBAHUEM.
[IpoBOOUTH BEIYMCIICHUS 110
YPaBHEHUSIM XUMHYECKHUX PEaKIHH.
CaMocCTOATENBbHO IIIIAHUPOBATh U
OCYILECTBIISITH CBOIO IIO3HABATEIIbHYIO
JeSITeIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYMIIOBOH yu4eOHOM




JCATCIIBHOCTH.

23

CBs13p HEOpPraHMYECKUX U
OpPraHn4eCKux BCUICCTB

PackpeiBaTh CMBICT H3y4aeMBIX
MOHATUH (BBIAETATH UX XapaKTepHBIE
NPU3HAKK) U IPUMEHSTH 9TH IOHSATHS
IIPH OTMCAaHUU COCTaBa U CTPOECHHUS
BEILIECTB, AJIs1 OOBSCHEHUS OTAEIBHBIX
(hakToB U sBicHUH. OOBICHATH O0IIIHE
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
HEMETAIUIOB ¥ UX COSIMHEHUH C
YYETOM CTPOECHUS UX AaTOMOB U
nosioxkeHus B lleproaudeckoi cucreme
XHUMHYECKUX 3aeMeHToB J[. U.
MenneneeBa. XapakTepu30BaTh
(ommchIBaTh) 00IIHE XUMUYECKUE
CBOMCTBA HEMETAJIIIOB, X Ba)KHEHIIIMX
COCIMHEHNH, TOATBEPAKIAs 3TO
OIMCaHUE PUMEpaMu YpaBHEHUN
COOTBCTCTBYIOIIUX XUMHNUYCCKUX
peakuuii. XapakTepu30BaTh BIUSHUE
HEMETAJUIOB U UX COCIMHEHUH Ha
JKMBBIC OPraHMU3MBbI; OITMCBIBATH
NPUMEHEHHUE B PA3IUUHBIX 001aCTsIX
MIPAKTUYECKOM NEATETLHOCTH
yesoseka. [logTeepxaare
CYIIIECTBOBAHNE T€HETUUECKOM CBSI3U
MEXly HEOPraHHYECKUMHU BEIECTBAMHU
C IOMOUIBIO YPaBHEHUM
COOTBCTCTBYIOIINX XUMHNYCCKUX
peakuuii. PackpbIBaTh CYIIHOCTh
OKHCIINTENBHO-BOCCTAHOBUTENBHBIX
pe€axkuuii mocpeICTBOM COCTABICHUS
3JIEKTPOHHOr0 0ajlaHCa 3TUX PEaKIH.
IIpoBonuTh peakuuu,
MOJITBEPIKAIOIINE XapaKTepHbIe
CBOMCTBaA N3y4acMbIX BCHICCTB,
pacro3HaBaTh OINBITHBIM ITyTEM
AHUOHBI, IPACYTCTBYIOIINE B BOJHBIX
pactBopax. Ucnonp30BaTh
€CTECTBEHHO-HayYHBIE METOBI
NIO3HAHUsI — IPOBEICHUE, HAOIIOJCHHE




Y OIMCaHHE XUMUYECKOTO
JKCIEpPUMEHTA (JIeMOHCTPAIIMOHHBIC U
nabopaTopHbIE OMBITHI, TPAKTUICCKUE
pabotsl). [IpencraBuars pe3yabTaThl
XHUMHYECKOT0 SKCIIEPUMEHTA B (hopMe
3allUCH YPaBHEHUH COOTBETCTBYIOIIHX
peaxuuii 1 AenaTh BBIBOJBI HA UX
ocHoBe. Ciie1oBaTh paBUiIaM
MI0JIB30BaHUSI XUMHUUYECKON NIOCYIOH U
nabopaTopHbIM 000PYIOBAHUEM.
[IpoBOOUTH BEIYMCIICHUS 110
YPaBHEHUSIM XUMHYECKHUX PEaKIHH.
CaMocCTOATENBbHO IIIIAHUPOBATh U
OCYILECTBIISITH CBOIO IIO3HABATEIIbHYIO
JeSITEeIbHOCTD; IPUHUMATh AKTUBHOE
ydacTHe B IPyNIOBOM yueGHOI
JESITEeIbHOCTH.

Hroro no pazneny

17

Paznen 3. Xumus u :xu3nb (4 yaca)

OcHoOBHBIE BUAbI KOHTPOJIAA: TeKyIuii KOHTPOJIb.

3.1

XUMHUS U )KA3Hb

PackpbIBaTh poib XUMHUH B PELICHUN
SHEPTeTUYECKUX, CHIPHEBBIX U
9KOJIOTHYECKHX MPOOIIeM
YeJI0BeUeCTBa, OMICHIBATH OCHOBHbBIE
HaTPaBIICHUSI Pa3BUTH XUMHIECKOM
HayKU U TEXHOJIOTUH. HpI/IMeH}ITI)
npaBuiia 6€301acHOr0 O0paIleHHs ¢
BEIIECTBAMH, MCIIOIb3YEMBIMH B
TTOBCETHEBHOW KU3HH, TTPaBHIIa
IHOBCACHUA B LICIIAX C6€pC)K€HI/I}I
3I0POBbSI U OKPYXKAIOLIEH IPUPOIHON
CpeIlbl; TOHUMATh Bpe/] (OTTaCHOCTH )
BO3[I€I71CTBPI$I Ha )KMBBIC OPraHU3MbI
OIMPEACICHHBIX BEHICCTB CMBICII
niokasareis [1IJIK, mosicHsITh Ha
puMepax crocoObl YMEHBIIICHUS U
NpeIOTBPAIIEHHS UX BPEIHOTO




BO3JICUCTBUS. AHAJTU3UPOBATh U
KPUTHYECKU OLICHUBATh HH(OPMAITHIO,
CBA3aHHYIO C XUMHWYCCKUMU
HpoleccaMy M MX BIMSHHEM Ha
COCTOSIHUE OKPY’KaIOIIEH Cpe/Ibl.
Hcnoap3oBaTh IMMOJTY4YCHHBIC 3HAHUA U
MIPEJICTaBIICHUS O chepax
JeATeNTbHOCTH, CBSI3aHHBIX C HAYKOH 1
COBPCMCHHBIMU TCXHOJIOTHUAMHU, KaK
OCHOBY JUIsl ODUEHTAIIMH B BEIOOpE
cBoeit Oyaymieit nmpodeccnorambHON
nearenbHOCTH. [[ppuHUMaTh ydacTie B
00CYXJICHHH TTPOOJIEM XUMUIECKOH U
HKOJIOTHYECKOH HAIIPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MTO3UIIHIO
1o Mpo0JIeMe U MpejiaraTh
BO3MOXHBIE ITyTH €€ pEeLICHMUSL.

Hroro no pazneny

OBILIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoauuecTBo yacos

N . Ipakr
eMa ypoka Koutpo | nuecku
n/n Bcero P
JbHbIE | €
paboTbl | pa6oT
bl

Hdara Jara

IIpakTyeckas 4acTb
G dakr

Boanstit uactpyktax no ObXX/]
1 IIpenMeT opraHn4ecKol XuMuH, eé 1
BO3HHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE

Teopust cTpOeHHs: OPraHMIECKUX
2 coenunenuii A. M. Bytieposa, eé 1
OCHOBHBIE TIOJIOXKEHHUS

[Ipencrasnenue o knaccupuKauu
OpraHNYECKHX BEIIECTB.

3 Homenxumarypa (cuctemarndeckas) u 1
TPUBHUAJIbHBIC HA3BAHUSA OPraHNnYCCKUX
BEILIECTB

4 AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH Psift

5 Mertan 1 3TaH — npocTelmne
NPEACTABUTEIN AJKAHOB

6 ATIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1

JemoHcTpanuu:

1) nonyueHue 3TUIICHA AeTUApATALUEel 3TaHONA;

1 2) OMBITHI, JEMOHCTPHUPYIOIINE XUMHIECKHE CBOHCTBA
aJIKCHOB;

3) oOpasipl MOJUMEPOB M U3AEIHI H3 HUX.

7 OTUIIEH U PONUJIEH — MpocTeiiue
MIPEACTABUTEIIN AIKEHOB

Unctpyxrax mo OBX/]

8 [IpakTiaeckas padora No 1.
«[lomyyenue 3THIICHA U U3YUYCHUE €TI0
CBOMCTB»

Anxaauensl. byranuen-1,3 u
9 MeTtunOytaauen-1,3. [lonmydenne 1
CHUHTETHYECKOI0 KayuyyKa 1 pe3uHbl

JemoHcTpanuu:
4) 00pasiBl KayqyKOB M U3/ISIHH U3 HUX.

10 AJNKUHBL: COCTaB U OCOOCHHOCTH 1




CTPOEHUSI, TOMOJIOTUYECKUH PSAL.
AneTuieH — npocTenmmn
MIpe/ICTaBUTENb AIKUHOB

Brruucnenus no ypaBHEHHIO

Pacuyérnblie 3aga4u:
Brrunicnenuss mo ypaBHEHUIO XMMMYECKOW peakuu

11 (Macchl, 00bEéMa, KOJIMYECTBA HMCXOJHOTO BEIISCTBA
XUMHYCCKOU PeaKIuu WO TpPOAYKTa PEAaKUMHM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX BEIIECTB
WJIN IPOOYKTOB peaKL[I/II/I).
12 ApeHsl: 6€H30J U TOTYOIL.
TOKCUYHOCTH apeHOB
I'eneTnueckas cBsI3b yIiIEBOJOPOAOB,
13 NPHHAUISKAIINAX K Pa3IHIHBIM
KJj1accaM
IIpupoHbIe HCTOUHUKHN
. . JemoHcTpanuu:
JICBOAOPOAOB: IPUPOAHBIN I'a3 U
14 yr AOpOX pHpoa 5) KOJIeKIMK: TPOAYKTHI IepepaboTKN KaMEHHOTO
MOy THBIE Hf:(bT;IHLIe rasbl, HeQTh U YT B HeQTH.
MIPOAYKTHI €€ epepadoTKH
IIpupoHbIe HCTOUHUKN
15 YIJIEBOJOPOAOB: IPUPOIHBIHA ra3 u
MOy THBIE HE(PTSHBIE Ta3bl, HEPTH U
MIPOAYKTHI €€ nepepadoTKu
16 KonTponbHas padora Nel mo paznmeny
«YTIIEeBOIOPOBDY
JemoHcTpanuu:
17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: 6) TopeHne CITUPTOB, KAYECTBEHHBIE PEAKIIH
METAHOJI U DTAaHOJI. BOI{OpOHHaf{ CBS3b OJHOATOMHBIX CIITUPTOB (OKI/ICJ'ICHI/IC 9TaHOJIa OKCUJIOM
meau(1D)).
JlaGopaTopHble ONBITHI:
MHOTOaTOMHbIE CIIUPTEL: 1) pacTBOPUMOCTb TIMLEepUHa B BOJIE.
1 8 KauectBennas peakuus Ha TJIMICPUH C
STUJICHIIUKOJIb U TNIULEPUH ruppoxeriom mem (1),
@DeHOJI: CTPOCHUE MOJIEKYJIBI,
19 (m3nyecKre U XUMAYEeCKIe CBOICTBA,
pPUMEHEHHUE
JemoHcTpanuu:
7) peaknus «cepeOpsSHOrO 3epKajiay Ha MPUMEpe
20 Anbaerunsl: GopMaabaerua u METaHaJIs WIH JPYTOro allbIeruya.

aneTaibaerua. AIeToH

JlaGopaTopHble ONBITHI:
2) peakuust MeTaHaIs (WK APYTOTO AIbAETHIA) C
rugpokcuaoM mean  (ID).




21

OnHOOCHOBHBIE NIPEETIbHbIC
KapOOHOBBIE KHCIIOTBI: MypaBbUHAS U
YKCyCHas

22

Unctpyxrax mo OBX/]
[IpakTidaeckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHON KHCIIOTBI»

23

CreapuHOBasi M OJICHHOBAS KUCIOTHI,
KaK MPEJICTAaBUTEIH BhICIIIHX
KapOOHOBBIX KUCIIOT

Pacuérnble 3agaumn:

Brrunicnenuss mo ypaBHEHUIO XMUMHMYECKOW peakiuu
(Maccpl, 00bEMa, KOMMYECTBA HCXOJHOTO BEIIECTBA
WIA TIPONYKTa peakUuud IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX BEIIECTB
WJIA IPOJYKTOB PEAKIIIH).

24

MBpl1a KaK COJIH BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE NCHCTBHE

25

CnoxHbIe 3UPhI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(HPOB

26

JKupsl: ruaponn3, npUMeHEHNUE,
OuosiorHuecKas pojb KHPOB

27

VYrneBoabl: cocTaB, Kiaccu(pUKaIHA.
Bakneiiune npencTaBuTeNu: TIOK03a,
(dbpykTo3a, caxaposa

28

Kpaxman u nenironos3a Kak IpupoaHbIe
MTOJIUMEPHI

JlaGopaTopHble ONbITHI:

3) cBoiicTBa Kpaxmaljia: pPacTBOPUMOCTH B BOJE,
peakiysi ¢ MOJOM, peakiys Kpaxmana ¢ (pepMeHTOM
ammIIa3ou, ¢ 00pa30BaHUEM TITIOKO3bI.

29

KonTponbHas pabora Ne2 mo pasneny
«Kucnoponcoaepxamiue
OpPTaHMYECKHE COCAMHEHHSD

30

AMUHBI: METHJIAMUH Y aHWJIMH

31

AMUHOKHCIIOTHI KaKk aM(pOTEpPHbIC
OpraHUYECKHE COCTMHEHHUS, HX
ouoJiornyeckoe 3HayeHue. [lentuasl

32

Benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS

JlaGopaTopHble ONBITHI:
4) neHaryparus OCJIKOB;
5) Ka4eCTBEHHBIE PEaKIMU Ha OCIIKH.

33

OcHOBHBIE TOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI




34

OCHOBHBIE MCTOJbI CHUHTC3a

BBICOKOMOJIEKYJISIPHBIX COCUHEHUN.

[InacTMaccel, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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HOYPOYHOE IIVIAHUPOBAHHUE

11 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

Kountpoa
bHbIE
padoThl

IIpakTnuec
KHe padoThl

JlaTa
JIaH

JlaTa
axr

IIpumeyanue

BBonnsblit unctpykrax no Th.
XUMHUYECKHUH JIEMEHT. ATOM.
OnexTpoHHas KOH(MUTYpalrs aTOMOB

[Tepuoanueckuii 3aKoH U
[Iepunonnueckas cucreMa XUMHUYECKUX
anemenToB /1. V1. MenneneeBa, nx CBS3b
C COBPEMEHHOM Teopuei CTpOeHUs
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYICCKUX JIEMEHTOB M HX
COEIMHEHHH TI0 TPYIIIIaM H IIEPHOIaM.
3HaYeHHE MMEPUOIUIECKOTO 3aKOHA U
CHUCTEMBI XUMHYECKUX dneMeHToB [[. 1.
MenzeneeBa B pa3BUTHH HAYKH

CtpoecHue BenecTBa. XUMHUYECKast
CBA3b, eé BUBI; MCXaHHU3MBI
00pa30BaHUs KOBAJICHTHOU CBSI3U.
Bonopoanas cBs3b

JemoncTpanuu:

1. Mozxenu KpUCTAITMIECKHX PELIETOK.

2. Mopenu MOJIEKyYJT BEIECTB UMEIOIIHX
Pa3INUHYyI0 THOPHAN3ALHIO LIEHTPAIBHOTO
aToMa (B TOM 4mnciie u 3D-KoMIbIOTEpHBIE
MOJICTIH).

BasieHTHOCTS.
DNeKTpOoOTpHUIATENbHOCTh. CTENeHb
oKHciIeHus. BemecTBa MOIEKyISIpHOTO
1 HEMOJICKYJISIPHOTO CTPOCHHUS

[ToHsiTHE O TUCTIEPCHBIX CHCTEMaX.
HUctunnsie n KOJIJIOUAHBIC
pacTBOpbL. MaccoBasi 101151 BelecTBa
B pacTBOpe

JemoHcTpanum:

3. OOpasupl  TpyOOJUCHEPCHBIX  H
TOHKOJWCIIEPCHBIX CUCTEM.

4. D¢ dexr Tungans.

Knaccudukanus u HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUI.




I'eneTnueckas cBs3b HEOPTaHNUYCCKUX
BCIICCTB, PAa3JIMYHBIX KJIaCCOB

Knaccudukarms XuMIIecKnx peakiuit
B HEOPraHUYECKON U OPraHU4YeCKON

MCTaJlJI0B

XUMMH. 3aKOH COXPAHEHHS MACChI Aemoncrpanuu:
8 . 5. BrlaeneHue TEMIOTH IPU peakLun
BCHICCTB; 3aKOH COXPAaHCHUA U MeTallia ¢ KHCJIOTOR.
IIpEeBpaIECHUs DHEPTUH IIPU
XUMHYCCKUX PCAKIUAX
JlabopaTopHbIe ONbITHI:
1. CpaBHEHHE CKOPOCTH Pa3IOKCHHS
MEPOKCHIA BOAOPOAA MIPH HCIIONB30BAHIN
PasHBIX KaTaJan3aTopoB (oxcun
Cx OPOCTb PEAKLIUH. O6p ATHMELE mapranna (IV), moguma xamusi, MEITHOTO
9 X Kyrnopoca  T.11.).
peakuru. XMMHUYECKOE PABHOBECUE JlemoncTpanuu:
6. CMmenieHue XUMUYECKOTO paBHOBECHUS B
3aBHCHMOCTH OT KOHI[CHTPAIUH BEIICCTB
(Ha mpUMepe peakIny XJI0puaa
xenesa (I11) ¢ poganmaamu
JdeMoncTpanuu:
DNEKTPOIUTHYECKAS JUCCOLHALIHS. 7. Peakilui HOHHOrO OOMEHa
IlonsaTtue o BOAJOPOAHOM IIOKa3aTeiIc 8. T'uaponus HEOPraHUYCCKUX u
10 (pH) pactBopa. Peakuuu HOHHOTO OPraHMYECKHX COMCHi.
oOMeHa. ['Maposn3 opraHnyeckux u JlaGopatopHbie OmbITH:
2. Onmpenenenne pH cpensl mpu moMoITH
HEOPTraHNMYECCKUX BEIICCTB
YHHBEPCATBHOTO HHINKATOPA.
OKHCIIMTEILHO-BOCCTAHOBUTEILHBIE JleMOHCTpALHMH:
11 peaxiun. [lorsiTre 00 3mekTpom3e 9. DNeKTpOIN3 pacTBOpa XJIOpHIa HATPHS,
PAacIIaBOB M PaCTBOPOB COJIEH cymbpara e (I1).
12 OGOOIIEHHE U CHCTEMATU3AIUS 3HAHUMI
13 KontponbsHas pabota Nel o pazaeny
«TeopeTI/Iqecm/Ie OCHOBBI XUMHHN))
MeTtanisl, uX IOJ0XKCHUC B JdemMoHCTpaLMuU:
INepuoarueckol CHCTEME XUMHUECKHX 10. Koyexuud MeTayios.
11. Koytekus cruiaBOB METaIIOB.
14 snemenTos JI. . Mennieneesa u
JlaGopaTopHbIe ONBITHI:
0COOCHHOCTH CTpOcHHS aToMOB. OO01IHe 3. OKpalMBaHKe TUIAMEHH COJSMH
(hm3HUYecKre CBOMCTBA METAJIIIOB METAIIOB
CrutaBbl METaJIIOB. HAemoncrpauun:
1 . . 12.  DnekTpoiau3 pacTBopa  XJIOpHAA
5 DNEKTPOXUMHUIECKHUHA PSIT HATPSHKEHHHA

Hatpus, cynbgara meau (11);
13. lonyuenune menu u3 okcuga menu (1)




IIpy €€ BOCCTAHOBJICHUHU BOJOPOAOM.

XHUMHUYECKHUE CBOMCTBA Ba)KHEHIIINX

JemoncTpanuu:

14. ®usndeckre ¥ XMMHYECKHE CBOMCTBA
METaJUIOB.

JlaGopaTopHbIe ONBITHI:

16 METaIJIOB (HaTpUil, Kaluii, KabIui, 4C .
. ’, . . CpaBHEHME XUMHYECKOM aKTUBHOCTU
MarHuii, alFOMUHAN) U X COCIMHEHUI METAILIOB B PEAKIHAX C KHCIOTAMH.
5. Ilomyuenue ruapokcuza MeTauia |
H3YUCHUEC €TI0 CBOICTB.
XHUMHYECKHe CBOMCTBA XpOMa, MEIU U Alemoncrpanuu:
17 . p » MCAL 15. Boccranosnenue nona Cro07%~ 1o
HUX COEAUHEHUN vora Cr3*
18 XUMHUUECKHE CBOMCTBA IIMHKA, JKeJie3a U
HUX COEAUHEHUN
HuctpyxTax no ObX/]
19 [IpakTiueckas padora Ne 1. "Pemenue
SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«MeTamis»"
HewmeTtamibl, ux nojioxKeHHE B
I o JdeMoncTpanuu:
20 EPUOUIECKON CHCTEME XUMUYECKUX 16. OBpasitb HeMETAIIOB.
anemenTtoB /. 1I. MenneneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB
®du3nYecKre CBOMCTBa HEMETAIIOB.
21 AIoTponusi HeMeTaJuIoB (Ha puMepe
KHCJIOpoJia, cepbl, ocdopa u yriaepona)
JemoHcTpanum:
17. Peakuus TpOCTOro  BeIIECTBA
HEMETallia C MIPOCTBIM BCHICCTBOM
XuMHYECKHe CBOHCTBA TaJOreHOB, CEphI META/LIOM (HATIPHMED, CEPLI C
22 o ITUHKOM HUJIH aJ'IIOMI/IHI/IeM).
H MX COCTMHCHUY 18. [Tonyuenue XJI0pOBOIOPOAA,
aMMHakKa, ux pacTBOPECHUE B BOJIC,
HCCIICI0BAHUEC BOAHOI'O pacTBOpa
HMHIUKATOPOM.
23 XUMUYECKHE CBOMCTBA a30Ta, (hocodpa
U UX COeUHEHUN
24 XUMUYECKUE CBOICTBA YIJIEPOa,

KPpEMHUA U UX COeTMHEHMI




25 [IpuMeHeHue BaXHENIINX HEMETAIIOB
M UX COCIUHEHUMN

O0001IeHnE U CUCTEMAaTH3allis 3HAHUHI
26 no teMe «HemeTtamiby. BI)I‘-II/ICJ'IGHI/ISIV
10 YPaBHEHUSIM XUMUYECKUX PEAKLUM U
TEPMOXUMHYECKHE PACUETHI

Nuctpyxrax mo OBXK]]

27 [Ipaktuueckas padbora Ne2. «Pemnrenue
9KCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
"HemeTamsr"»

78 KonTponbhas pabora Ne2 o remam
«Mertamie» u «HemeTamnsny

Heopraunueckue u opraHm9IecKue
29 kucnothl. Heopranuueckue u
OpraHMYeCKHe OCHOBAHUSI

JemoHcTpanum:

19. Xumuyeckue cBOCTBa KUCIIOT.

20. Peakuuu a30THO#M KHMCIOTBI C MEIBIO,
YTIEPOIOM.

JlaGopaTopHbIe ONBITHI:

6. CpaBHEHHE XUMUYECKUX CBOHCTB
OpPraHUYECKUX M HEOPTAHUUECKHUX KHCIIOT.

AmM@oTepHbIe HEOPTaHUYECKUE U

30 OpraHWYecKHe COeTMHEHMS.
I'eneTnyeckas CBsI3b HEOPraHUUECKUX U
OPTaHMYECKHUX BEIIECTB

Ponp xumuu B obecieueHnn

31 3KOJIOTUYECKOM, SHEPIETUYECKOH U
MUIEBON 6€30MaCHOCTH, Pa3BUTHH
MEANLUHbL

[pencrasnenus 06 0OIMNX HAYIHBIX
32 NPHHIMIAX TPOMBILIIEHHOTO
HOJIyYEHHs] BKHENIINX BELIECTB

33 YetoBEK B MUPE BELIECTB U MATEPHAIIOB

34 Xumus 1 3710pOBbE YETOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NTPOI'PAMME
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