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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XuMHM Ha YpOBHE CPEIHEr0 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTEIbHOM MPOrpaMMbl CPEAHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHm3anusax Poccuiickoit ®exepanuu, peamn3yroUIX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3paboTKe MporpaMMbl 1O XUMHH, K OIpPENeICHUI0 o0Iei
CTpaTeruy oOydeHUs, BOCIIMTAHUS U PAa3BUTUS O0yYaroIUXCcs CpeACTBaMHU Y4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIENTYaJIbHBIEC TTOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJIeH, COJEp)KaHUs, pe3yjibTaToB OOyueHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThl0 HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepILIAIOIIMM 3TalloM peaju3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIoBEKa, a TaKK€ DKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHMSI K CBOEMY 3/10POBbIO H
npupoaHoil cpene. Peanusyercs xuMudeckoe oopazoBaHue 00Y4arOLIMXCs HA YPOBHE CPEIHEro
oO1rero 0o0pa3oBaHusl CpeACTBAMH Y4eOHOTro mpeamera «XuMus», COAEpKaHHEe U MOCTPOCHUE
KOTOPOI'O ONpEZeNeHbl B MporpaMMme IO XHMHUHM € Y4ETOM CHEUM(DUKM HAyKU XHUMHUH, €&
3HAUEHUS B MO3HAHUU NPUPOIBI U B MaTEpUATIbHOM KU3HU OOIECTBA, @ TAKXKE C y4ETOM OOIIMUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHON
LUBUJIM3ALMHI, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOIbI U YEJIOBEKa, KOTOPOe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTajla
HEOTHEMJIEMOM YacThbl0 MHPOBOM KYJIbTYphl, HEOOXOIMMBIM YCIOBHEM YCIELIHOTO Tpyna U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTOMYMBOTO PAa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTH4ecKoil, MUIIEBOM, 3KOJIOrMYecKod O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM ¢ 0OOLIMMM LEISIMM M TMPHHLIMIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbIi ypOBEHb U3YUEHUSI) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJTOTOBKY OOYYaIOIIMXCs, HEOOXOJUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmnsiromiuMu  ipeaMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «OpraHnuyeckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SBJISIIOTCS. OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM M0 HEOPraHUYECKONW XUMUH (C BKJIIOUEHHEM



3HaHUH U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
OpU M3Y4YEHUHU MpeaMeTa oOecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumus» U «O01as 1 HeopraHuuecKkas
XUMHSA» chopMUpOBaHa B MPOrpaMMe 10 XUMHH HAa OCHOBE CHCTEMHOTO IOAX0Ja K M3yYCHHUIO
y4yeOHOro Martepuasa M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KJIACCHYECKOM TEOPUM CTPOEHUS OPraHMYECKHUX COCIWHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKod XMMHUU IOIYy4aroT
pasBuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUsS IEpBOHAYAJIbHBIE
NPECTaBICHUS O XUMUYECKOHN CBS3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUHU.

[Ton HOBBIM yIrJIOM 3peHHs B mpeaMeTe «XuMus» 0a30BOTO ypOBHS pPacCMaTpPHUBACTCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosorHuecKre CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsA» O0O0y4yaroIIUMCs MPEIOCTaBISIETCI BO3MOXKHOCTh OCO3HATh
3HaU€HUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOIMYECKUX TMO3UILIMM,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHMIIMX BEIECTBAX, UX COCTaBE, CTPOECHUH, CBONCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kmaccoB 2neMEHTaMM  COIEp)KaHUS, MMEIOIUMU
KYJBTYpPOJOTHYECKHI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, PacKpbIBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JEsITebHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)KEHHUS K IpOLECCY
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JINYHOCTHO 3HAUMMBIX MpoOeMax, CBI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxanue
y4eOHoro npeamera «XUMHsS» JaHHOTO YPOBHS M3yYeHHs OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi OHUMaHUS QUIOCOYCKUX UAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBICHHOCTh CBOWCTB
BEILECTB UX COCTABOM M CTPOCHHMEM, [IO3HABAEMOCTh IIPUPOIHBIX SIBJICHUHN ITyTEM DKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEeXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
DHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHNS HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mnuane pemenus 3amad BOCHHMTAHMS, Pa3BUTHS W COLMAIM3ALMKA  OOy4aromuxcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHME YHUBEPCAJIbHBIX YYEOHBIX NEHCTBUH, MMEIOIINX
6a30Boe 3HaUEHHE JUISL pa3IMYHBIX BHJIOB JAEATEIBHOCTHU: PELICHUs POoOeM, TONCKa, aHAIu3a U
o0paboTku uHPOpMaAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMHHU.

B nmpakTtuke npenojsaBaHusi XMMHM Kak Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, Tak U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TNPU  OMNPEAETICHUU  COJep)KaTeNbHOU
XapaKkTepUCTUKH LEeJIed H3Yy4YEeHHs] IMpeaMeTa HaIpaBICHUEM IMEPBOCTEINIEHHOW 3HAYMMOCTHU
TPaJUIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHMHUYECKOM Hayku Kak oOjactu



COBPEMEHHOT'O0 €CTECTBO3HAHMS, MPAKTHYECKOW MAEATENIbHOCTH 4YelOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUpPOBOW KyJabTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpENIeJICHUIO TIeIeH U3y4YeHus peIMeTa SIBIISETCS BIIOJIHE ONPABIAHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH LEJIAMH H3y4eHUs MpenMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC MMOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOEHHUE f3bIKa HAyKH, YCBOCHHE H
MOHWMAHUE CYIIHOCTH JOCTYITHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHUS;

e (opMupoBaHHE U PAa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKIMid, HEOOXOAUMBIX Ul MPUOOPETCHUS YMEHH OPHEHTHPOBATHCS B
MUpE BEIECTB U XMMHUECKHX SBJICHUI, UMEIOIIUX MECTO B MPUPOE, B MPAKTUUYECKON U
MMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJICHHEM IMpaBuUil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKA LieJe U 3a/1a4 U3yuyeHus MpeaMera B
porpaMMe 1Mo XMMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMHU MPUOPUTETAMU
B cucTeMe cpeaHero ooOmiero ooOpazoBanus. CeroiHs B MPENoJaBaHUM XUMHUU B OOJbIIEH
CTETIEHU OTHAETCS NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJepKaHUs OO0y4eHus,
OpUEHTUPOBAHHOM Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3aluy,
BJIAJICIONIECT0 HE HAOOpOM 3HaAHM, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOU KU3HU Ui PEIICHUs
NPaKTUYECKHX 3a/1a4.

B cBs3u Cc 3TUM mOpu U3YYeHHH TMpeaMera «XUMHUS» JAOMUHUPYIOLIEe 3HA4YCHHE
nproOpeTaroT TaKKUe el U 33aa9H, KaK:

ajanTanyMs  oOydyaroIMXCsl K  YCIOBHMSIM  JUHAMHUYHO  PA3BHUBAIOLIETOCS  MHUDA,
GbopMHpPOBaHME WHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHHUYECTBY, CAMOCTOSATEIBHOMY MPHHATUIO TPAaMOTHBIX pELUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dopmupoBaHHe Yy OO0yYarImUXCs KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3IMYHBIX BHJIOB JESTEIHLHOCTH: PEUICHUS TPOOIIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
NEeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B MO3HAHWHU XMMHH, a TAK)Ke JIJISl OIEHKH C
MO3UILUN HKOJIOTHUECKON O€301MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOyyaromuxcs: CIocoOOHOCTH CaMOCTOSITENIbBHO NpUOOpeTaTb HOBBIE 3HAHUS [0 XUMHUHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsI TIOMCKA M aHAIM3a Y9eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMHUIECKOTO
COJICpKAHUS;

(dbopMHpOBaHUE U pa3BUTHE y OOYUAIOMIMXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEICHIH XUMUIECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHH, €€ BaXHOW pOMM B  PEHNICHWH TIIOOAThHBIX  TPOOJIEM  paIOHAIBHOTO
IPUPOJIONOIB30BAHUS, TIOMOJHEHNUS SHEPreTHYECKUX PEeCypcoB M COXpPAHEHHs MPUPOJHOTO



paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, a TaK)Ke MPUOOPETEHHS OIBITA MCIIOJIb30BAHUS MMOJYUYCHHBIX 3HAHUHU JIJISI TIPUHSTUS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYECCKUMH SIBIICHUSIMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO01miee Ynciio 9acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrapisier 68 vacos: B 10 knacce — 34 uvaca (1 yac B Hepeno), B 11
kiacce — 34 gaca (1 gac B Heneo).



COJAEP/)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTudyecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMer opraHuYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B MOJIYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe TONOXKEHUA. CTpyKTypHble (HOpPMYJbl OPraHUYECKHX BEIIECTB. | oMoiorus,
n3oMepusa. XUMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHMSIX — OJJMHAPHBIE U KPATHBIE CBSI3HU.

[lpencraBaenne o  kiaccuukanum — OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEJIMHEHUHN (cucreMaruyeckas) W TpPUBHAJIbHBIE HAa3BAaHUS BAXKHEHIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYEHUS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HAONIOJICHHEe M OMNHCAHME JEMOHCTPAllMOHHBIX OIMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XMMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpEeHUs ), HaXOXACHUE B IPUPO/IE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUH psii. DTWIEH U MPONWIEH — MpOCTeHIne
MPEJICTAaBUTENIA AJIKCHOB: (DM3MYECKHE M XUMHYCCKHE CBOWCTBAa (peakuu THAPUPOBAHUS,
raJIOrTeHUPOBAHMUS, THAPATALIMH, OKUCIICHUS U TIOJMMEPU3AIINHN ), TTOJTyYeHHE U TPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraaueH-1,3: CTpoeHHE, BAOKHEUIINE XUMHUYCCKHEC
cBOiicTBa (peakius noauMepusanuu). [lodydeHre CHHTETHYECKOTO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psia. ALETUIeH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTYUSHUE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBs3b MEXIYy YIUVIEBOJOPOJaMH,
MPUHAJICKALUMHU K Pa3IMYHBIM KJlaccam.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE(PTSIHBIC Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TMEPEeroHKa, KPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUI), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
MPOMBINIICHHOCTH U B ObITY. KaMeHHBIN yrojb U MPOIYKTHI €ro nepepaboTKu.

DKCrepuMEHTAIbHbIE METOJIbl M3YUYEHHUS BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
oOpa3iiaMu TiIacTMacc, KaydykoB U pe3uHbl, KOJUteKun «HedTs» u «YTomby», MoIeIrnpoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOJIHBIX, IPOBEACHUE NPAKTUYECKOW pPalOoThI:
MIOJIyYEHUE 3TUJIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boluricnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOIUYECTBa
HCXOJHOTO BEIIECTBAa MM NPOAYKTAa peaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKILIUH).




Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BonopoaHele cBA3M MeXAy MOJIEKyJaMH ciupToB. JleficTBre MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb U TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha opraHu3M desjoBeka. IlpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpnerugpl M kemouwvl. DopManbIeruj, aueTadbAerH]: CTpoeHue, (u3nyeckue u
XUMHUYECKHE CBOMCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
HOJIy4eHUe U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOMCTBA, 00IIME JUIs Kilacca KUCIOT, peakLus
TepudUKaNMK), TOoNydeHHe W npuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. I'MAponu3 ciaoxHbIX 3¢(UpOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruosorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KJIacCU(pHUKAIMS YIIIEBOAOB (MOHO-, IU- U Iojaucaxapupsl). ['moko3a —
NPOCTEHIIMIA MOHOCAaXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJbI, (PU3NYECKHE M XUMHYECKHE
cBoiictBa (B3ammogeiictBue ¢ ruppokcuaom Mmemu (I1), okucieHHe aMMHa4YHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXAECHUE B IPUPOJIE,
npUMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue kpaxmaina U LEUTI0I03BL.
dusnueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKlns C HOI0M).

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YEHMsI BEIIECTB U MX MPEBpalleHM: NpOBEACHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CUpTOB (B3auMojelicTBUE TnilepuHa ¢ ruapokcuaoM Meau(ll)), ampaerunoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuna cepedpa(l) u rumpoxcugom wmenu(ll), B3aumopelictBue
KpaxMajia C HOJOM), HpPOBEAECHUE TMPaKTHUYECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnble 3agadu.

Bolunicnenuss 1o ypaBHEHHMIO XUMHYECKOW peakiuu (Macchl, o0bEMa, KOJUYECTBa
UCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNUS.

AMUHOKHCIOTEI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npumepe riuuuHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONIN3, JeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.



DKcrepuMeHTalbHbIE METObl M3YYEHHUS BEIIECTB M HMX IpEeBpalleHuil: HaOIoJeHUuEe U
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWU, LIBETHBIE
peakiuu OEIKOB.

BbicokoMoIeKy I pHBIC COCAUHEHUA

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPU3alluu, CPeIHAs MOJEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALS U MTOJIMKOHIEHCALINS.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BEIIECTB U UX NPEBPAILCHUM: O3HAKOMIICHHUE C
oOpa3Lamu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI 4epe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUM, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®uznka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUeCKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BelecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIeBOIbI, JKUPHI, (HepMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETUYECKHE ITPENapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XuUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKrue YpOBHH, MOIYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpeneseHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHOOB.
OJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHYECKHUX 3yeMeHToB [ U
MenneneeBa. CBsA3b mnepuoanyeckoro 3akoHa M [lepmonnyeckol CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOUN TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHne NePUOANYECKOT0 3aKOHA B Pa3BUTHHU HAYKU.

CrpoeHue BemiecTBa. XUMHUYECKas CBsA3b. BuAbl XUMHYECKOH CBsI3U (KOBaJEHTHAas
HEemnoJIsipHasl W TOJspHas, MOHHAas, MeTajuindyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DNeKTpooTpUaTeTbHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTue o aucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpbL. MaccoBas 1015
BELIECTBA B PaCTBOPE.

Knaccugpukanuss Heopranuuecknx coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEUICCTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, INPUHAMIEKAUX K Pa3IuYHBIM
KJIaCCaM.

Xumnueckass peakuus. Knaccupukanuss XMMHYECKHX peakUuil B HEOpPraHMYecKoW u
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPruy NPU XUMHUYECKUX PEaKLUAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (hakTopoB. OOpaTUMbIe peakLuu.
XnMuyeckoe paBHOBecHe. PakTOpbl, BIUAIOIIUE HAa COCTOSHHE XMMHYECKOIO DPABHOBECHUS.
ITpunnun Jle larense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 371eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, 1IE€JI0YHasl.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YyUEHUS BEIIECTB U UX IPEBpAlllEHUil: JEeMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengneneeBa», usydyeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3joXKeHHe MNEepOKCHAa BOAOpPOJAa B IMPUCYTCTBUU KaTajlu3aropa,
OIpe/IeNIEHUE CPE/Ibl PACTBOPOB BEILIECTB C MOMOUIbIO YHUBEPCAIBHOTO WHIMKATOPA, pEaKLUuu
HMOHHOr0 OOMeEHa), MPOBEICHHE MPAKTUYECKOM paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

PacuérHrble 3amaumn.

Pacuérbl o ypaBHEHHUAM XUMUYECKUX PEAKIUl, B TOM YHCJIE TEPMOXUMUYECKHE PACUETHI,
pPacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeramwioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3HuUEcCKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cephbl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COETUHEHUH (OKCHA0B, KUCIOPOACOIEPKAIUX KHCIOT, BOJOPOIHBIX
COEJITMHEHUN).

ITpuMeHeHne BaXXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenue meramnos B [lepuoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS SJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METAIOB. DJIEKTPOXMMMUECKUN psfl HANpsKEHUM
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPUM, KaJdid, KajbIMid, MAarHUM,
QIIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue criocoOb! noayyeHus: MeTauioB. [IpuMeHeHne MeTaloB B ObITY U TEXHUKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMH «MeTajulbl M CIUIaBbl», OOpa3lOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJEHMEe W  ONHMCAHWE  JIEMOHCTPAIlMOHHBIX U JIAOOPATOPHBIX  ONBITOB
(B3auMoJielicTBUE THUAPOKCHIA aJIOMUHHUS C PacTBOpaMHM KHCIOT U IIENOYel, KaueCTBEHHbIE
peaxkuy Ha KaTHOHBI METAJIOB).

Pacuérnrie 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Ui 00BbEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacu€Thl mMacchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOJYKTOB PEAKIIUH, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.
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XuMus U )KU3Hb

Ponp xuMun B o0ecrie4eHu HKOJOTMUECKOM, SJHEPreTHYeCKOi 1 MUIEeBOi O€3011aCHOCTH,
pazBuTUNM MenuuuHbL. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKIui.

[IpencraBiaenus 00 OOmMX HAayyHBIX MNPUHIUIAX [POMBIIUIEHHOTO —IOJIyYEHHS
BaXHEHILNX BEILECTB.

YenoBek B MHpEe BELIECTB M MAaTEpPUAJIOB: BAXKHEHIIME CTPOUTEIbHBIE MAaTEpUAIIbI,
KOHCTPYKLIMOHHBIE MaTepHasbl, KPACKH, CTEKIO, KEpaMHUKa, MaTepuaibl I JJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIEC YI00pEHUSI.

X¥UMHs M 30pOBbE 4YEJIOBEKA: IPAaBHJIAa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI IIPETapaToB OBITOBOW XMUMUU B MTOBCETHEBHON JKU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK W MOHATHM, SBJISIIOIUXCS CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIM (akT, THUmoTe3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIECJINPOBAHUE, U3MEPEHHUE, SIBIICHHE.

®duznka: Marepus, dHEprus, Macca, aroM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJIa, SHEPIeTUUYECKUN YPOBEHb, BEILLECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BEILECTBA, (PU3NYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOCHCTEMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OPraHU3Me.

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

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METaJLTyprus, IIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepHuaios, CEJIbCKOXO35ICTBEHHOE IIPOU3BOICTBO, MALIEBAs
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHX
IIPEnaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpHUAIIOB, AJIEKTPOHHASI IPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IporpaMM cpeaHero o6iiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-mMeTonn4yeckoif OCHOBOW Ui pa3pabOTKHU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-JCSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeAMeTra «XHMHS» Ha YpOBHE CcpeAHero ooOmiero obpa3oBaHus
BBIJICJIEHBI CIICAYIOUINE COCTABIIAIONIUE:

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH M CAaMOOTIPEICICHUIO;

HaJIMYUEe MOTUBALUU K 00yUEHUIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUWU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCSI B CBOCH AESITENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
yueOHOM M BOCMUTATENBHON JEATEIbHOCTH B COOTBETCTBUM C TI'yMaHHUCTUYECKUMH,
COLMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBCHHBIMH LIEHHOCTSIMH M HJeaJaMHd POCCHICKOTO
rpaKAaHCKOro o00IIecTBa, MPUHATHIMA B OOINIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUS,
CHOCOOCTBYIOIIMMH TIPOLIECCAM CAMOTIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYarOIIUXCSl.

JIMuyHOCTHBIE PEe3yIbTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPakaroT cPOpMHPOBAHHOCTH
OMbITa MO3HABATENbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4aromMXCs M0 pealnu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HAHMSI O0YYAIOIMMICS CBOMX KOHCTHUTYIIHOHHBIX IPaB U 00S3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTH MPH CO3JAHUH YIEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHNS

[IEHHOCTHOTO OTHOUIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTE4YECTBEHHOMH
XUMUH;

yYBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XMUMHH, OCO3HAHUS TOTO, YTO JOCTIDKEHHSI HAyKH €CTh Pe3yJbTaT JUINTEIBbHBIX HAOIO/ICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/Aa YUEHBIX U IPAKTUKOB,;

WHTEpeCa M TI03HABATEIbHBIX MOTHBOB B TIONyYEHHH | TIOCIEOYIONIEM AaHaJN3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOT'O TOBEICHHUS;
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CIIOCOOHOCTH OLIGHMBATh CHUTYallMH, CBS3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEIIEeHUs, OPUEHTHPYSICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE U MOCTYNKHM CBOMX TOBApHUINEH C MO3UIMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIEJCTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOrofcHHs TPpaBUJI 0€30MacHOTO OOpaIleHUsi ¢ BEUIECTBAMH B OBITY, MMOBCEAHEBHOU
YKU3HU U B TPYIOBOM IS TEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TPABWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJICJCTBUI W HEMPUSTHS BPEIHBIX MPUBBIUCK (YIMOTPEOICHHS aTKOTOJS,
HApKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JI€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHWU TMPAKTUYECKUX 3a7ad COLMAILHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHHUS K TPYY, JTIOASIM TPyJla ¥ pe3yibTataM TPYAOBOM 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
JKH3HH Ha 3eMiIe;

MOHUMAaHUS TJI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHOM CpEIbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCIIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpee,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUSATHBIE YKOJIOTHYECKHE MOCIEACTBUS MPEINPHHIMAEMbIX
JIEUCTBHUN U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
NEATETLHOCTH  DKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COLMATbHOU MPAKTUKE, CIOCOOHOCTH ¥ YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHuH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CHeNM(PUKA XWUMHH KaK HayKd, OCO3HaHus e€ ponu B (opMUpOBaHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €IWHCTBE MPHUPOJbI M YEJIOBEKa, B TMO3HAHWM TMPHUPOJIHBIX 3aKOHOMEPHOCTEH W
pelieHrny IpodsieM COXpaHEHHUsl TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIsI COBPEMEHHOW IMBHWIM3AIMU: B €&
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BAXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
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KYJIBTYpBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoi, MNHIIEeBOM U HKOJOTMYECKOH O€30HmacHOCTH, B Pa3BUTHUM MEIULMHBI,
00eCTIeYeHNN YCIIOBHH YCIIEIIHOTO TPY/a U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJOT0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCII0JIb30BaTh MOJIy4yaeMble 3HAHUS Ui
aHaM3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yYMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMXCS TaHHbBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIIbHO UCIOIb30BATh XMMUYECKHE 3HAHUSA JJIS PELeHUs TpodiieM
B PEAIbHBIX KU3HECHHBIX CUTYaLUsIX;

MHTEpEeca K NO3HAHUIO U HCCIIE0BATENIbCKON AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHMM B COOTBETCTBUM C >KM3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pasiMyHbIX cdepax npodeccunoHaIbHON
JIeATEIbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTrOo IMpeaMeTra «XUMHsS» Ha YPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PCHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MexXTpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOUIUE IIEJTOCTHOCTh HAYYHON KapTUHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIICOBaHKE, HAOII0ICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIPYyTHE);

YHUBEPCAIbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaroniye (GOpMUpOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CHOCOOHOCTh ~ OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIHUILUIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpPCaJIbHbIC Y4YeOHBIC IEHCTBHUS B TIO3HABATEILHOW U
COLMAJIbHOM MPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU yUE€OHBIMHU
M03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

OsJiajieHNe YHUBEPCAJILHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JAEHCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE 1eCTBUSA:

CaMOCTOATENILHO (POPMYNIHPOBaTh M aKTYaIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENEeNATh e JACATEIbHOCTH, 3aj7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEILHOCTU C IIOCTABJICHHBIMH LIEIISIMU;

HCIIOJIB30BaTh IpHU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBINUJICHUS — BBIACIATH
XapakTepHble TMPHU3HAKK TOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPUH IS KJIaCCU(DUKAIIUHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIIMBATb NPHYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSMU,
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CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIEC, JACIyKTHUBHBIE, II0 aHAJOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PACCMaTPUBAEMBIX SABICHMSX, (POPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHYECKOM peakuuu — 0pU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUIs BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

dopmynupoBaTh LETM U 3aJadyd  MCCIIEJOBAHUS, HCIIOIB30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENIbHO c(hOpMyTUPOBaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEACHHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IPOIIECCa, CAMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0O0OOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOOB I103HAHUSI.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IMYHBIX BHIAOB M (OPM MpenCTaBICHUS, KPUTUYCCKH
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIIPOTHUBOPEUMBOCTH;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHblE METOAbI IpPU IOHCKE M OTOOpe
uHpopManuu, HeoOXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3aay ONpeeIEHHOTO THIIa,;

IpUOOpPETaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BAaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUecKue M MaTreMaTU4yecKue) 3Haku |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPE/ICTBA HATJITHOCTH.

Osgi1aieHHe YHUBeEPCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TeMbl B XO/€ AMAIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IMpE3EHTAleil pe3yabTaToB MO3HABATEIbHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUH XHMHUYECKOTO
HKCIIEPUMEHTa, MPaKTU4YEeCKOM paboThl IO HCCIEIOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa M (OpMYIMPOBATH BHIBOJBI IO pPE3yJbTaTaM NPOBEAEHHBIX
MCCJIEIOBAHMI MyTEM COTJIACOBAHUS TTO3UITUI B X01e 00CYX ACHHUS 1 0OMEHA MHCHHSIMHU.

OsiaieHHe YHHBEPCAJIbHBIMHU PeryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYILECTBISTH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
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npeyiaraeMblii aITOPUTM JCUCTBUN TIPHU BHITIOJHEHUH YYEOHBIX M HCCIIECIOBATEIBCKUX 3a7ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ y4ETOM MOJYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUIX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOCW JICATEIBHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHbIC pe3ynbTaThl OCBOCHHS Kypca «OpraHruyecKasi XUMHESD OTPaXKaroT:

c()OPMUPOBAHHOCTh MPEACTABICHUI O XHUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAYYHON KapTHHBI MHpa, POJM XUMHUH B TO3HAHWH SIBJICHUH TPUPOIBI, B (OPMHPOBAHUU
MBIIUICHASI W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelIeHHsT TPAKTUYECKUX 3aa4 M OKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pOBBIO M IPUPOIHOH cpee;

BJIaJICHUEC CUCTEMOW XWUMHUECKUX 3HAaHUH, KOTOpas BKIIFOYACT: OCHOBOIOJIArArOIINe
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIIBHOCTh, XUMHUECKasi CBsI3b, CTPYKTYpHas ¢opmyia (pa3BépHyTas u
COKpaméHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, PaauKajl, W30MEPHs, W30MEpbI, TOMOJOTHYCCKUI pS, TOMOJOTH,
YIIIEBOAOPOABI, KACIOPOI M a30TCOJIEPIKAIIUE COCIMHEHUSI, MOHOMED, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BRICOKOMOJICKYJISIPHBIC COCAMHEHUS ); TEOPUH M 3aKOHBI (TCOPHSI CTPOCHUS OPTaHUYCCKHX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3bIK XUMHH, MHPOBO33PECHYCCKUE 3HAHUS, JISKAIIUEC B OCHOBE MOHMMAHUS
MPUYNHHOCTHA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, MOMy4YeHUHU U 0€30MaCHOM HCIOJIB30BaHUN BAKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAaKTHYECKOH JISATEITHHOCTH YEIOBEKa,

c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
WX B3aUMOCBSI3b, UCTIOJIB30BaTh COOTBETCTBYIOINIUE TIOHATHS IIPH OMTMCAHUH COCTAaBa, CTPOCHUS U
MIpPEeBpaIeHU OPraHUIECKUX COeTNHEHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHO) (HOPMYIl OPraHUYECKUX BEIECTB
U YpaBHCHUH XUMHUYECKHX pPEaKIWi, U3rOTaBIMBATh MOJEIU MOJICKYJI OPTaHHMYECKUX BEIICCTB
JUTSL WJUTFOCTPAIIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHUH YCTAHABIIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPTaHUICCKIX
BEIIECTB 10 HX COCTaBYy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YrIeBoOpOAbl, KHUCIOPOJI M a30TCOACpXKAIHEe  COCIUHEHHS, BBICOKOMOJICKYISPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHHs OTJCIBHBIX OPTaHMYECKHX BEIISCTB (ITHIICH, MPOIHJICH,
aleTUIICH, STWICHIVIUKONb, TIUIEpUH, (QeHod, ¢GopManbAeruja, ameTanbJeTha, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIFOKO03a, (PPYKTO3a,
Kpaxmall, [eJUTF0I03a, TIUIUH ),

c(OPMHUPOBAHHOCTh YMEHHSI OINPEACIATh BHJbI XHUMHUYECKON CBS3M B OPraHUYECKHX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHSI TPHUMEHSTH TOJOKEHHUS TEOPUU CTPOCHHUS OPTraHUYECCKHX
BemecTB A. M. byriepoBa mist 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHUS MacChl BEIIECCTB;
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c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOWMCTBA TUIMYHBIX MPEJICTABUTENICH PA3TUUHbBIX KIACCOB OPraHUYECKHUX BEILIECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramguen-1,3, OeHsod,
METaHOJ, ATAaHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHACJIOTHI, TJIOKO3a, KpaxMai, [eJUII003a, aMUHOYKCYCHasi KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YpaBHEHUSMHU COOTBETCTBYIOIIUX XMMHUYECKUX pEaKLUd ¢
WCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, TPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKH M MPAKTUYECKOe MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c()OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchpl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOITYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUHM BEIISCTB W XUMHYCCKHX SIBICHUI
(HaOnrofieHne, UW3MEpPEHUe, OSKCIEPUMEHT, MOJCIUPOBAHKE), HCIOIb30BaTh CUCTEMHBIE
XUMHUYCCKHE 3HAHUSI JUIsI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOIOAATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKE MpaBuiia 0OpallleHus ¢ BeIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOTTHEHUIO JIAOOPATOPHBIX XUMUYCCKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATE XUMHUYECKUN JKCHEPUMEHT
(peBpaleHus OPraHUYeCKUX BEIISCTB MPH HArpeBaHUH, TOJyYCHUE ITHICHA U U3YYCHHUE €Tr0
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIECTB, JeHaTypanus OeJIKOB Ipu
HArpeBaHUU, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUU C MPaBHIAMHU TCXHUKH 0€30MaCHOCTH
npu OoOpallleHuu C BEIIECTBAMHU U JTAOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3alluCh YPaBHCHHH COOTBETCTBYIONIUX PEAKIUN U
(dbopMyIHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOPMAITHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil uHdopmarmu, UHTepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
MOBEICHUA B OBITY M TPYAOBOM MEATENHHOCTH B IIENIAX COXPAHEHHS CBOETO 370POBBS U
OKpYKAroIIel MPHUPOJHON Cpe/bl, OCO3HABATh OMACHOCTh BO3JCHCTBHSI HA JKHBBIC OPTaHU3MBI
OnpeAeNnéHHBIX OPraHMYeCKUX BEIIECTB, MOHMMas cMbicn mokazarens [1/IK, mosicHaTe Ha
nmpuMepax CrocoObl YMEHBIICHHUS W TPEIOTBPAIICHHUS X BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YeNIOBEKa;

JUIsE OOYYaOIIUXCSl ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHE TPHUMECHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHMS BEIIECTB M XUMUYECKHUX SBIICHUII;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolIuXcs: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOYCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyit.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas W HeopraHuyecKas XUMUs)
OTpaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIbI, B (POpMHpPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
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pellleHUs] NPAKTHUUYECKHUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpEnE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HOHSTHUS (XMMHYECKHUIl DJIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHbIE OpPOUTATIH aTOMOB, UOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BAJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHas, WOHHAs, METaJUIN4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIIBI XMUMHUYECKHUX  PEaKLUil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJICKTPOJIMTHYECKAS IUCCOLMALUSA, OKUCIHUTEIb, BOCCTAHOBUTEINb, CKOPOCThH
XUMHYECKOM  pEaKklMM, XHUMHYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON JAuccolManuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAILICHUS AHEPIMM IPU XUMHUYECKHX
pEaKLMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeKalMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akTOJIOrMUECKUe CBEJCHHsI O CBOMCTBAX, COCTaBe, MOJIyYeHUH U O€3011acCHOM HCIOJIb30BaHUU
BaXHEHIINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC IPU3HAKK MTOHATUH, yCTaHABIMBATb
UX B3aUMOCBSI3b, HCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONKUCAHUU HEOPraHMUYECKUX
BELIECTB U UX NPEBPAILCHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn BelIeCTB M ypaBHEHUH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEIIECTB (yrapHbld ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COAA, NMUPUT U
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUX PA3JIM4YHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HIOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, TUIN KPUCTAIMUECKOW PEIIETKHM KOHKPETHOI'O
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABJIMBATh MPUHAAJIEKHOCTh HEOPIaHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeIEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIIeCTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICT Hepuoauyeckoro 3akona JI. MU.
MengeneeBa U JI€MOHCTPUPOBATH €0  CHCTEMATU3HMPYIOIIYIO, OOBSCHUTENBbHYID U
IPOTHOCTUYECKYIO (YHKIINY;

c(OpPMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTANN», «IHEPreTUYECKHUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH 110 nepuoaam U rpynnam [leproandeckoil cucTeMbl XUMHYECKHUX dieMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHMIl XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XHUMHUYECKHE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYILECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMMH BEIIeCTBAaMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKINII;

c(OpMUPOBAHHOCTh YMEHHUS KiIacCU(PUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3InYHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHUIO CTENIEHEeN OKMCIIeHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4acTHIO KaTalu3aTopa);
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c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHHS PEAKIUN Pa3IMYHBIX THIIOB, ITOJIHBIC
U COKpallléHHbIE YPAaBHEHUS PEaKkLMi MOHHOrO OOMEHa, YUWThIBas YCJIOBHMs, IIPU KOTOPBIX 3TH
peakuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH PpEAKLUH, NOATBEPXKAAIOUIME KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaThb ONBITHBIM HYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIIHUTEIBHO-BOCCTAaHOBHTEIBHBIX
peaKuMii IOCPEICTBOM COCTABIICHMSI EKTPOHHOIO OajaHca 3TUX PEaKIM;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XMMHUYECKON PEaKIH OT
pasinyHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOr0 paBHOBECHS B 3aBUCHUMOCTH OT
BHElIHero Bo3aeicTBus (npunuun Jle llartense);

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IIPOLECCHI, JIEXKallUe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHCIOTHI, aMMHaKa, a TaKkKe CPOPMHPOBAHHOCTh
npezcTaBieHuid 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMax XMMUYECKOIro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI IPOBOAWUTH BBIYMCICHUS C MCIIOJb30BAaHMEM IOHATHS
«MaccoBasi JIOJsl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOLICHWH Ta30B IMPH XUMHUYECKUX
peakuMax, Macchl BellecTBa UM 00bEMa ra3oB M0 M3BECTHOMY KOJUYECTBY BEILECTBa, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKTa peakunu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChl BEILIECTB, IPEBPALLIECHUS U COXPAHEHUS SHEPTHUH;

c(OpPMHUPOBAHHOCTh YMECHHU COOIONATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYION U
71a00paTOpPHBIM 000PYZAOBAHUEM, A TAKXKE ITPaBUiIa OOPAIIEHUS C BEIECTBAMHU B COOTBETCTBHH C
WHCTPYKIHUSMH 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATb U BBIIOJHATH XHMUYECKHUH 3KCIIEPUMEHT
(paznoxeHue nepoKcHaa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, ONPEIEIIEHUE CpPeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklud HOHHOTO OOMEHa, KAaueCTBEHHbIE pEaklUy Ha
cynbdar-, kapOOHAT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCHEPUMEHTAIbHbIX
3amady no temaM «Mertamib» M «Hemeramisl») B COOTBETCTBUM C MpaBWJIAMU TEXHUKHU
0€30I1aCHOCTH MPH OOpaIlleHUH C BELECTBAMU U JIAOOPATOPHBIM 000pyI0BaHUEM, MTPECTABIIATh
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMaIHIO,
NOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeJCTBAa MaccOBOM KOMMYHMKaluW, MHTepHeT u
IPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBENEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh OMACHOCTh BO3AECUCTBMS HA >KMBBIE OPTaHU3MBI
onpeAeNEéHHBIX BEUIeCTB, MOHMMAas cMblch nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBILIEHUS U PEJOTBPAIIECHNS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIst 00y4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI: YMEHHE HPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL  CIIEMBIX M CJIAa0OBUAAIIMX OOYYaIOIUXCsS: YMEHHE MCIONIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy oO0o3HadueHuit JI. bpailis muis 3anucu XuMu4eckux GopMyIL.
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10 KJIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE JdeATeIbHOCTD YYUTEJIA €
HaunmenoBanmue .
23716108 1 TeM K n (uudpossbie) yueToM padouei
HTPOJIbHBI AKTHYECKH
n/n E OrDAMMEL Bcero 06 poa ¢ pﬁ CCKHE ' o6pasoBaTenbubIe NPOrpaMmbl BOCIIMTAHUSA
a0doThlI adoThI
porp p p pecypcsl
Pa3ned 1. TeopeTuueckue 0CHOBbI OPraHN4YeCKOi XUMHUH
[ToGyxnenue 00yJaromuxcs
coOmroaTh Ha ypOoKe
OOLIENPUHSATHIE HOPMBI
MOBE/ICHUS, TpaBuiIa OOIICHUS
co CTapIIUMHU
(megaroru4ecKkuMu
pabOTHUKAaMHU) U CBEPCTHUKAMHU
(oOyyarommmucs),  MPUHIUIBI
. eOHoit WCIUATITUHBI u
[TpenMeT opraHnyecKoit ya Jctt
caMOOpraHu3aIuy;
xuMuu. Teopus cTpoeHUs
bubnunoreka [JOK MIPUBJICUCHHUE BHUMAaHHUS
11 OpraHMYECKHUX 3 .
. https://m.eds00.ru/7f41a636 oOy4aromuxcs K IIEHHOCTHOMY
COCAMHERNE A. M. aCTeKTy M3Yy9YaeMBIX Ha YpOKax
byrneposa y syt yp
SBJICHUM,  OpraHu3alus  HX
paboThI ¢ MoayyaeMol Ha ypoke
COLIMAIILHO 3HAYUMOM
uHpopmanuen —
MHUIIMMPOBAHHE ee
00CcyXIeHMS, BBICKA3bIBaHMUS
00y4aromyUMHUCs CBOETO MHEHUS
0 €¢ TOBOMIY, BBIPAOOTKHU
CBOEro K HEW OTHOLICHUS
Hroro no pazneny 3



https://m.edsoo.ru/7f41a636

20

Pasznea 2. YrieBoaopoasbl

21 [IpenenbubIC 9 [ToOyxneHue o0y4Jaronmxcst
YIIIEBOIOPOIBI — AITKAHBI c00JII0/1aTh Ha ypoKe
HemnpenensHbie 00IIenTPUHATHIE HOPMBI

2.2 YIJIEBOIOPOBL: AIKEHBI, 6 1 HOBE/ICHUs, IpaBWIa OOLICHUS
AJIKaaUuEHbI, AJIKUHbI co CTapuIuMun

’3 ApoMaTHyecKue ) (memarornyecKuMmu

- YIIEBOOPOIEI pabOTHHKAaMU) M CBEPCTHUKAMHU
(oOywaromMMucst),  NPUHLUIIBI
yueOHO JUCIMILUTMHBI u
CaMOOpPraHU3aIlNY;
bu6mmoreka [JOK MIPUBJICYCHUE BHUMAaHHS
https://m.eds00.ru/7f41a636 oOy4arommxcs K IICHHOCTHOMY
aCTeKTy M3y4aeMbIX Ha YpOKax
TIpUPO/HBIE UCTOYHHUKH SIBIICHUH,  OpraHm3amus  uX
2.4 YTJIEBOJIOPOAOB U X 3 1 paboThI ¢ HOMydaeMoii Ha ypoke
nepepaboTka COIHAJIBHO 3HAYUMOM

uHpopmanuei —
WHUITUUPOBAHUE ee
oOcyxaeHus, BBICKA3bIBAaHUS
00yJaronMMucs CBOETO MHEHUS
o ee TOBOAY, BBIPAOOTKH
CBOET0 K HEW OTHOIICHUS

Hroro no pasneny 13

Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHnsl

3.1 Cnuptel. Genon 3 [ToOyxnenue 00y4armuxcst
Anpaeruasl. KapOboHOBBIE co0III01aTh Ha YpPOKe

3.2 kuciioTel. CIIOKHBIE 7 1 bu6mmoreka [JOK OOIIeTPUHSATHIE HOPMBI
3upsI https://m.edsoo.ru/7f41a636 ToBeAcHUS, TpaBUia OOIICHHS

co CTapUIIMHU

3.3 Yriesozs! 3 1 (memarornuecKuMu



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

21

Hroro mo paszneny 13

Pasnen 4. A3oTcoaepskaime opraHudeckne coeIMHeHus1

AMUHBI. AMUHOKHCIIOTHI.
4.1 3
benkn

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

pabOTHHKAaMU) M CBEPCTHUKAMHU
(oOyuarouMucsi),  TPUHIIMIIBI

yaeOHOMH JUCLHHUILINHEL 5
CaMOOpraHU3aIlNY;
MIPUBJICYCHUE BHUMAaHUS

00y4armuxcsi K LHEHHOCTHOMY
aCTeKTy M3y4aeMbIX Ha YpOKax
SBIICHUH,  OpraHm3amus  UuX
paboThI ¢ MoTy4aeMol Ha ypoKe
COLMAJILHO 3HAYMMOM
uHpopmaruen —
WHUITUUPOBAHUE ee
o0cyxaeHus, BBICKA3bIBaHMS
00yJaronMMucs CBOETO MHEHUS
Mo ee TOBOAY, BBIPAOOTKH
CBOETO K HEHl OTHOIICHUS

[ToGyxnenue o0yyaromuxcs

co0Ir01aTh Ha ypoKe
OOIIeTPUHSATHIE HOPMBI
TOBEJICHUS, TpaBWiIa OOIICHUS
co CTapUINIMHU
(memarornuecKuMu

paboTHUKAaMHU) U CBEPCTHUKAMH
(oOyyaromuMucst),  MPUHIMUIIBI

yueOHOI TUCIUTUTAHBI u
caMOOpTaHu3aINH,
MIPHUBJICYCHHE BHUMAaHUS

0o0y4Jaromuxcsi K HEHHOCTHOMY
acIeKTy M3y4YaeMbIX Ha YpOKax
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SBJICHUI,  OpraHM3alust  uX
paboTHI ¢ mOTy4aeMoil Ha ypoke

COLIMAIBHO 3HAYUMOM
uHpopmanuei —
WHUIIMAPOBAHHE ee
00CcyxIeHMS, BBICKA3bIBAHUS

00yYaroIyUMHUCs CBOET0 MHEHUS
0 €€ TOBOAY, BBIPAOOTKU
CBOET0 K Hei OTHOILEHUS

Hroro no pasneny

3

Pa3zaea S. BbicokoMoOJIeKY/JIIPHBIE COeIMHECHUS

[Tnactmaccel. Kayuyku.

5.1 Bosokna

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a636

[ToOyxnenue oOyuaromuxcs
co0u01aTh Ha ypoke
OOLIeNPUHSATHIE HOPMBI
MOBEJICHUS, IpaBUia OOIIEHUS
co CTapIIUMHU
(megaroru4ecKkuMu

pabOTHHKAaMH) U CBEPCTHUKAMHU
(oOyyaromumucsi),  MPUHIUIBI

y4aeOHOM JUCITUATITUHBI u
CaMOOpraHU3allNY;
MIPUBJICYCHHE BHUMAaHUS

00ydJarmuxcsi K HEHHOCTHOMY
aCleKTy M3y4YaeMbIX Ha ypoKax
SBIICHUN,  OpraHm3amus X
paboTHI ¢ MOTydyaeMOl Ha ypOKe

COLIMAIILHO 3HaYUMOM
uHpopmanuen —
MHULMMPOBAaHUE ee
0OCYX/IeHUs,  BBICKAa3bIBAaHUS

00y4JaOIIUMHUCS CBOETO MHECHHUS



https://m.edsoo.ru/7f41a636
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o0 €¢ TOBOMIY, BBIPAOOTKHU
CBOET0 K HEWl OTHOLIEHUS

Uroro no pazueny 2

OBILIEE KOJIMYECTBO 34 2
YACOB I10 ITPOTPAMME
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11 KJIACC
KoJsaun4yecTBo 4acoB DJIeKTPOHHbIE JdeATeIbHOCTb YYUTEJIA C Y4eTOM
HaunmenoBanmue .
Ne (uudposbie) padoueii mporpaMmbl
n/n PASICIOR | TEM Bcero Kourpoapubie  Ipaxrutieckue o0pa3oBare/bHbIC BOCIIMTAHUSA
NMpOorpaMMsl padoThI padoThI pecypebi
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
CtpoeHue aTOMOB. [ToOyxnienue oOyuaromuxcs
[Tepuonnueckuit co0Jro1aTh Ha YPOKE OOLEIPUHATHIE
3aKOH H HOPMBI MIOBEJICHHUS, npaBuia
1.1 [Tepuonnueckas 3 oO0LIeHNs co CTapIIMH
cHCTeMa XUMHUECKUX (memarornyeckuMu pabOTHUKAMH) U
anemeHToB /I, . CBEPCTHUKAMHU (oOyuaromucs),
Menneneena MPUHLIMIBI Y4€OHOW IUCUUIUIMHBI U
CrpoeHue BeniecTsa. Bubnmorexa [JOK CaMOOpPraHU3alH; MPUBIICYCHHE
12 Mmuoroobpasne 4 https://m.edso0.ru/7f41a636 - AMAHKA 00yHaromuXCs K
BEIECTB LEHHOCTHOMY acCHEKTy H3y4aeMbIX
Ha ypOKax sIBIICHHUH, OpraHU3anus UX
paboThl ¢ ToOJIy4aeMoil Ha Yypoke
COLIMAJIbHO 3HAYMMOW MH(popManueit
1.3 XUMHUYECKUE PEeAKIUU 6 1 1 — WMHULMHUPOBAHHE €¢ OOCYXICHUs,
BBICKa3bIBaHUS 00yYaromuMucs
CBOCTO MHEHHsSI 10 €€ TIOBOXY,
BBIPAOOTKHU CBOETO K HEH OTHOLIICHUS
Hroro no pasneny 13
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Mertannbl 6 1 [Tobyxnenue oOyJaromuxcs
2.2 HemeTasmisl 9 1 1 BuGmmoreka LIOK CO0JII01aTh HAa YPOKE OOLIENPHHATHIE
CBs3b https://m.edsoo.ru/7f41a636 HOPMbI HOBEICHNA, IIpaBuIa
2.3 2 oOmeHus co CTapIIMHU

HCOPTaHUYCCKUX 1



https://m.edsoo.ru/7f41a636
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OpTraHU4YCCKUX
BCIICCTB

(meparormdyeckuMU paOOTHHKAMHU) W
CBEPCTHUKaMHU (oOyuaromucs),
MPUHIMIBI Y4eOHOW NUCUUIUIMHBI U
caMOOpraHu3allnu; MIPUBJICYCHHEC
BHUMAaHUS oOyuaromuxcst K
IIEHHOCTHOMY aCIIeKTy H3y4aeMbIX
Ha YPOKax SIBJICHUN, OpraHu3alus ux
paboThl C TOJy4aeMoOWl Ha ypOoKe
COIIMAIPHO 3HAYMMOW WH(pOpMaIuen
— WHHUIMAPOBAHHE €€ OOCYXKICHUS,
BBICKA3bIBAaHUS o0y4aromuMucs
CBOCTO MHEHHUS 10 €€ TIIOBOXY,
BBIPA0OTKH CBOETO K HEil OTHOIICHUS

Hroro no pasneny

17

Pa3zgen 3. Xumus 1 ;Ku3HbL

3.1

XUMHS U )KU3Hb

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

[ToOyxnenue oOy4aromuxcs
co0JIro1aTh Ha YpOKe OOLIEHPUHSATHIE
HOPMBI MTOBEJICHHUS, npaBuia
o01meHus co CTapIIUMHU
(memaroruyeckMMM pabOTHUKAMHU) U
CBEPCTHUKAMU (oOygarormmmucs),
MPUHIUIBl y9eOHOW IUCIUILIMHBI U
caMOOpraHU3alH; IpUBJICUCHHE
BHUMAaHUs oOyuaromuxcst K
LEHHOCTHOMY aCHEKTy H3Yy4aeMBbIX
Ha ypOKax sIBIICHUH, OpTaHU3aIns X
paboThl ¢ ToOJIy4aeMoil Ha Ypoke
COLIMAJIbHO 3HAYMMOW MH(popManueit
— WHUIMMPOBAHUE €€ OOCYXKICHMS,
BBICKa3bIBaHUS 00yyaroImuMucs
CBOETO MHEHHMsS 10 €€ TIOBOAY,



https://m.edsoo.ru/7f41a636
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BBIPAOOTKH CBOETO K HEH OTHOIICHHUS

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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IMPUJIOKEHHUE 1. OCOBEHHOCTH ONEHKU ITPE/IMETHbBIX PE3YJIbTATOB

Bua KOHTpOIIS Ha ypOKe 3aBUCHT OT 3Tarna o0ydeHus. B cBA3H ¢ 3TUM, BBLACTISIOT:
—IIpenBapuTenbHbIN KOHTPOJIb
—Texywmuiit KOHTPOIBL
—Temarnueckuii KOHTPOJIb
—HTOroBbIil KOHTPOJIb

IIpenBapurebHbIi KOHTPOJIb
[Ipu mepexope K M3y4EHHIO HOBOW TEMBbI WM pasfelia YUUTENI0 HEOOXOAMMO ONpPEACTHTD,
KaKUMH 3HAaHUSIMHU U YMEHUSIMU oOyJarouiuiics yxe odnanaer. LleHHOCTh Takoro BUa MPOBEPKU
NPOSIBIIIETCS. B ONPEACTICHUH BOIPOCOB, KOTOPHIM HYXHO OYAET YIEIUTh IOBBIIIEHHOE
BHHMaHHUE.

TemaTuyecKuii KOHTPOJIb
OH npoBoAMTCA MOCIIE U3YYEHUsI HOBOM TEMbI WM pa3jieia, B OCHOBHOM, Ha ypoKaxX KOHTPOJIS U
KOppEeKIUU 3HaHUH. [ TaBHast 1eTb —TOArOTOBUTH O0YUYAIOIIUXCSl K HTOTOBOMY KOHTPOJIIO.

HToroBbiii KOHTPOJIb
B konie yyebHOro roga u mociie OKOHYaHHS ONPENEIEHHON CTymeHH OOY4YEeHHs MPOBOIUTCS
UTOTOBBIA KOHTpOJIb. [10 ero pe3ynbraraM onpenessioT CTeNeHb OCBOEHUS yueOHON MTPOrpaMMbl
3a roJi UJIM HECKOJIBKO JIET.

Texkymmii KOHTPOJIb YCIEeBAaeMOCTH—)ITO CHUCTEMAaTHYeCKas IMpOBEpKa 3HAHUU
oOyJaromuxcsi, KoTopasi MPOBOAUTCSA MENarorn4eckuM paOOTHUKOM Ha YYEOHBIX 3aHSATHUSX B
COOTBETCTBUU C 00pa30BaTEIbHOW NpOrpaMMou (TeKyllee OLICHUBaHHE, KOHTPOJbHBIE U
caMoCTOsITeNIbHbIE paboOThl, B TOM 4HCIE, AaJMUHUCTPATUBHBIE KOHTPOJBbHBIE pPaOOTHI),
OLICHMBAHME 33 YETBEPTh, IOJIYrOJUE.

Tekymuii KOHTPOJb YCHEBAEMOCTH OOyYaKIIMXCA —3TO CHCTEMaTHYecKas IpOBEpKa
o0Opa3oBaTeNbHbIX (y4€OHBIX) JOCTMKEHMH YydallluXcsl, IPOBOAMMAs IEJaroroM B XOJe
OCYILECTBJIEHUs] 00pa30BaTENbHON [JEATEIBHOCTM B COOTBETCTBUM € 0Opa3oBaTelbHOU
nporpaMmoii (paboueit mporpaMmMoil yueOHOro npeamera).

Leapb Tekyliero KOHTPOJIsi yCleBaeMOCTH 3aKJII0YAETCS B:

» OIpenesieHNH CTETIEHH OCBOCHHMS YYAIIMMHCS OCHOBHOUW 00pa3oBaTEIbHON MPOrpaMMBbI
COOTBETCTBYIOLLIETO YPOBHSA 0O0LIero oOpa3oBaHUs B TeuyeHUEe Y4eOHOro roja IO
OCHOBHBIM Y4€OHBIM TIpeMETaM Y4YeOHOro TIIjlaHa BO BCEX KJaccax; OICHKHU
COOTBETCTBUSl PE3yJIbTaTOB OCBOCHMS O0Opa30BaTENIbHBIX IMPOTpaMM TpeOOBaHHIM
dI'OC;

» KOppeKIHU pabo4YHMX MporpamMM y4eOHBIX NMPEIMETOB B 3aBUCHMOCTH OT aHAJIN3a TEMIIa,
KayecTBa, 0COOEHHOCTEN OCBOEHUSI U3YYEHHOT0 MaTepuaa;

» TpenynpeXICHUU HEYCIIeBAEMOCTH.

dopmMamMH TEKYIIETO KOHTPOJS YCBOEGHMsS COJIep)KaHHsS oOpa3oBaTENbHBIX MNPOTpaMM MOTYT
SBIISATHCS:

» TUCbMEHHas NpOBEpKa — JOMAalllHUE, NPOBEPOYHBIC, J1a0OpaTOpHBIE, MPAKTHUECKHE,
KOHTPOJIbHBIE, TBOPYECKHE PAOOTHI; MMMCEMEHHBIE OTUETHI O HAOIOJICHHSIX; OTBETH Ha
BOIPOCHI TE€CTa; COYMHEHUs, U3JI0KEHHUs, TUKTAHTHI, pedepaTsl, CTaHAapTU3UPOBAHHbIC
NUChbMEHHBIE PabOTHI, co3iaHue ((popMHpoOBaHHE) AIEKTPOHHBIX 0a3 JaHHBIX U T.J.;

» yCTHas MpOBEpKa — YCTHBIN OTBET Ha OJUH WM CHCTEMY BOIPOCOB B (hopme pacckasa,
Oecenpl, cobeceoBaHMs, BBIPA3UTENIbHOE YTeHHE (B TOM 4HCIE, HaU3yCTh),
CTaHJApTU3UPOBAHHbIE YCTHBIE PAOOTHI U T.11.;
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KOMOWHUpPOBaHHAsI MPOBEPKa — COUETAHHWE MHCBMEHHBIX U YCTHBIX (popM, mpoBepka c
WCIIOJb30BAHUEM  DJJICKTPOHHBIX CHCTEM TECTHPOBAHMs, W3TOTOBICHHE MAaKETOB,
JEHCTBYIOIMX MOJIENIEH, 3aIuTa MPOEKTOB, CAMOAHAIIN3, CAMOOLICHKA, HAOI0CHNUE.

HpI/I IMPOBCACHUHN TCKYIIEIO KOHTPOJIA YCII€EBACMOCTHU HeO6XO,Z[I/IMO YUCCTh:

>

>

KOHTPOJIbHBIE MEPOIPUATHS TPOBOIATCS BO BpeMs Y4YeOHBIX 3aHATUH B paMKax
y4eOHOro paciucaHus;

MPOJIOJKUTENIBHOCT KOHTPOJBHOTO MEPONPUSATHS HE JOJDKHA IMPEBBIIIATh BPEMEHU
OJIHOTO YPOKa;

B COOTBETCTBUHU C BO3PACTHBIMU U CAHUTAPHO-TUTHEHUUYECKUMH HOPMaMU KOHTPOJIBHOE
MEpPONpPUITHE PEKOMEHIOBAHO MPOBOJUTH HE paHEEe BTOPOrO ypoka M HE IO3HEe
YETBEPTOrO YPOKa;

co/iepaHue KOHTPOJBHBIX MAaTePUaIOB JOHKHO COOTBETCTBOBATh TpeboBanusiMm OI'OC
HAYaJIbHOTO U OCHOBHOTO 001iero oopazoBanusi, DKI'OC, pabounm nporpamMmam.

Knaccnpurxanus ommook

[Tpu onieHKe 3HaHMIA, YMEHHI U HaBBIKOB yUYaIIUXCs CIEyeT YUYUTHIBATh BCe OMUOKU (TpyOble U
HerpyObl€) U HEI0UETHI.
I'pyObiMu cuuTaOTCS CIeayonue OINOKH:

HE3HAHUE OIPEJECIICHUSI OCHOBHBIX MOHSTHUM, 3aKOHOB, IIPABUJI, OCHOBHBIX ITOJIOKEHUN
TEOPHH, He3HAHHE (OpMyJI, OOMICTIPHUHATHIX CHMBOJIOB 0003HAUYEHUI BETUYMH, €IUHUII
UX U3MEPEHUS;

HE3HaHUE HAMMEHOBAHUM €AMHUL U3MEPEHNS;

HEyMEHUE BBIICINUTH B OTBETE IVIABHOE;

HEyMEHUE IPUMEHSATh 3HaHUS JUIsl pelIeHUs 3a/1a4 U O0bSICHEHUS SIBJICHMIA;

HEYMEHHE JieJIaTh BBIBOIbI U 0000IIEHMS;

HEYMEHHE YUTaTh U CTPOUTH I'paMKU U MPUHIUIHATIbHbBIE CXEMBI,

HEYMEHHE MOJIrOTOBUTh YCTAHOBKY MJIHM J1JaOOpaTOpHOE 000pYAOBaHHE, IPOBECTU OIIBIT,
HaOJr0IeHUs,, HEOOXOAMMBIE pacyeThl WJIM HCIOJIb30BaTh IOJyYEHHbIE JaHHBIE IS
BBIBOJIOB;

HEYMEHHE MOJIb30BaThCsl IEPBOMCTOUHUKAMH, YUEOHUKOM U CIIPAaBOYHUKAMH;
HapyllIeHHe TEXHUKU 0€30MacHOCTH;

HeOpe)KHOE OTHOIIIEHHE K 000pYyA0BaHUI0, TpHOOpam, MaTepraiam.

HEYMEHHUE pellaTh 3aJa4u, BBIOIHATD 3a/laHUS B OOIIIEM BU/IE.

K Herpy0biM ommoxam cieayer OTHECTH:

HETOYHOCTb (POPMYJIUPOBOK, OIpPEICNICHUM, MOHATUN, 3aKOHOB, TEOPHi, BbI3BAaHHAS
HEIOJHOTON 0XBaTa OCHOBHBIX ITPU3HAKOB ONPEAEIAEMOro MOHATUS WU 3aMEHON 1-2 u3
9TUX MPU3HAKOB BTOPOCTENIEHHBIMH;

OIIMOKM TpPH CHATHUM TIOKAa3aHUM C H3MEPHUTENbHBIX IMPHOOPOB, HE CBS3aHHBIE C
OTIpe/ielIeHueM IIeHbl JEJeHUs IIKalbl (HalpuMep, 3aBHCALIME OT PACHOJIOKCHUS
U3MEPUTENIbHBIX TPUOOPOB, ONTHYECKHE U JP.);

OLIMOKH, BBI3BAaHHbIE HECOOJIOJCHUEM YCIOBUI TPOBEICHUS OIbITA, HAOIIOJCHMUS,
ycioBuil paboTsl mprbdopa, 060py10BaHUS;

OIIMOKHU B YCJIOBHBIX 0003HAUEHUSAX HAa MPUHLIUIIUAIBHBIX CXeMaX, HETOYHOCTh Ipaduka;
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— HEpALMOHAJIbHBIA METOJ pElICHUs 3aJaud WM HEIOCTaTOYHO IPOJYyMAaHHBIM IUIaH
YCTHOTO OTB€Ta (HAapyLIEHUE JIOTUKH, IOJMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH );

— HEpaIMOHAILHBIC METO/IBI PAOOTHI CO CIIPABOYHON U JPYTOH INTEPATYPOil.

Henoueramu siBjasiloTCS:

— HEpalMOHaJbHble MNPHUEMbl BBIYUCICHUH U TNpeoOpa3oBaHUil, BHIOJHEHUS OIBITOB,
HaOJII0ICHUH, 3aJaHuI;

— OmMOKYU B BBIYUCIICHUAX (apuPMETHUECKHUE —KPOME MAaTEeMATHKH ),

— HeOpekHOe BBIMIOJIHEHUE 3aIUCEei, yepTexeil, cxem, rpaduKoB;

— opdorpadudeckre U MyHKTyallMOHHBIE OITMOKH (KPOME PYCCKOTO SI3bIKA).

YcraHoBJieHbI ATH YPOBHEH 10CTHKEHH.

ba3oBblii ypoBeHb JOCTH:KEHHMH —YpPOBEHb, KOTOPBIM JIEMOHCTPUPYET OCBOEHHE Y4EOHBIX
JIEHCTBUI C OMOPHOM CHCTEMOW 3HAHMK B paMKax Juara3oHa (Kpyra) BBIICJICHHBIX 3ajad.
OBnaneHue 0a30BbIM YPOBHEM SIBJISIETCSl JOCTAaTOYHBIM Ui TPOJOJDKEHHS OOydyeHHs Ha
CIeyIoIIel CTyIeHn 00pa3oBaHus, HO HE M0 MPOQIILHOMY HAIIPABICHHUIO.

Joctuxennto 0a30BOro ypoBHSI COOTBETCTBYET OTMETKA «yIOBJIETBOPUTENIbHO» (MM OTMETKa
«3»).

[IpeBbimeHre 6a30BOT0 YpOBHSI CBHIETEILCTBYET 00 YCBOCHUHM OIOPHOM CHCTEMBI 3HAHUW Ha
YPOBHE OCO3HAHHOTO MTPOU3BOJIBHOTO OBIAICHUS YU€OHBIMU JICHCTBUSMH, a TAKXKE O KPyro3ope,
mMpoTe (WK N30MpaTeaIbHOCTH) UHTEPECOB.

Briensitor cnenyromue 18a ypoBHsl, MPEBbIIIAONNE 0a30BbIil:

—NOBbIIICHHbINI YPOBEeHb [OCTH:KEHUS] IUIAHUPYEMBIX pE3YyJIbTaTOB, OLIEHKA «XOPOLIO»
(oTMeTKa «4»);

—BBICOKHIl YPOBeHb JOCTH/KEHHMS IUIAHUPYEMBIX PE3YyJbTaTOB, OLIEHKA «OTJIUYHO» (OTMETKA
«5»).

IloBbllIeHHBbIH W BBICOKHII YPOBHHU [OCTHKEHUS OTJIMYAIOTCS IO TIOJHOTE OCBOEHUSA
IUIAHUPYEMBIX ~ pEe3yNbTaTOB,  ypPOBHIO  OBIAJEHUS  Y4eOHBIMH  JEHCTBUSMHU U
c(hOpMUPOBAHHOCTHIO HMHTEPECOB K JIAaHHOW TpeAMETHOW obnactu. WHauBuayanbHbIE
TPACKTOPUU OOYYECHMs y4YalluXcs, AEMOHCTPUPYIOIIUX TMOBBIIIEHHBIH M BBICOKUI YpOBHHU
JOCTHXEHUH, 11enecoo0pa3Ho GopMHUpOBATh C YYETOM MHTEPECOB 3TUX YYALIUXCS U MX IUIAHOB
Ha Oynymee. [Ipy HaMWYMKM yCTOMYMBBIX MHTEPECOB K y4EOHOMY MpPEaMETy U OCHOBATEIbHOM
MOJTOTOBKU MO HEMY TaKWe yJalllhecss MOT'yT ObITh BOBJIEUEHBI B MPOEKTHYIO JESTENbHOCTD 110
npeIMeTy U COPUEHTHPOBAHBI Ha MPOJOHKEHHE OOyYeHHs B CTaplIMX Kiaccax Mo JaHHON
HapaBJIeHHOCTH (Tpo¢uitio) 06pazoBaHusl.

Jns omucaHuWs TOATOTOBKH Y4YalllUXCS, YPOBEHb [OCTIKEHUH KOTOPBIX HIDKE 0a30BOTrO,
BBIIETISIIOT NMOHMKEHHBIH YPOBEeHb JOCTHKEHHUI, OLIEHKAa «HEYJOBJIETBOPUTEIHHO» (OTMETKA
«2@»).

YcTHBIN OTBET TecroBoe | JIabopaTopHas /mpakTHUecKas
3ajaHue | pabora

«5» | IlonHbli pa3BEpHYTHIN OTBET C 91-100% | Yuamuiicsi caMOCTOSITEIBHO
MIPUBJICYEHUEM JIOTIOJTHUTEIHHOTO omnpezenser 1enb paboThl, yMeeT
Marepuaia, IIPABUJIBHBIM paboTaTh ¢ pa3InYHbIMU
HCIIOJIb30BAHUEM XUMHUYECKHUX MCTOYHUKAaMU UH(pOpMaluu
TEPMHUHOB. OtBer U3JIaraercs («ITepuognueckas cucrema
MOCIIEA0BATEIBHO, C UCIIOJIb30BAHUEM XUMHYECKHX 31emeHToB J[. 1.
COOCTBEHHBIX MPUMEPOB. YUaIuics MenneneeBay, «PacTBOpUMOCTh
CpaBHMBAeT MaTEpUaJ C MPEAbLAYIIHIM, KHCJIOT, COJIEN M1 OCHOBAHUH B
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yCTaHABIIUBAET
MIPUYUHHOCIIEACTBEHHbIE
aHaIM3WpyeT W 0000IIaer, CTPOUT
JIOTUYECKUE  PACCYKIEHHUs  uepes
CO3JJaHUE MOJEJIEH U CXEM peILIeHUs
3ajad. CamMocTosATenbHO MOJXKET
BBIBECTH TEOPETUYECKHUE IOJIOKCHHUS
Ha ocHOBe (DaKTOB, HaAOIIOJACHUH,
ONBITOB,  CPaBHUBATh  PA3JIMYHBIC
TEOpUU M BBICKA3bIBATH MO HUM CBOIO
TOYKY 3pCHHs] C  [PUBEACHHUEM
apryMEHTOB. VYyamuiics yMeeT
OIICHUBATh BIUSHUE XUMUU HA KU3Hb
U 00ILLIECTBO.

CBSI3H,

BoAC», «PsA1 akTUBHOCTH
METaJUIOBY», HHCTPYKTUBHBIMU
KapTO4YKaMHU, y4EOHBIM u
CIPaBOYHBIM MaTepHaoM,);
croco0eH u3yarath HHPOPMAIUIO
B BHUJE KPATKUX CXEM, PUCYHKOB,

rpa¢uKoB, TaOIHII;
CaMOCTOSATEIILHO BBIJIBUTACT
TUIIOTE3Y, BBITIOJTHSIET
HKCIIEPUMEHTAIBHYIO

(paKTHUYECKyl0) YacTb padoTHl,
YMETb MOJIb30BATHCSA
71a00paTOpPHBIM  000PYAOBAaHUEM,
00BsCHSIET PE3yJIbTATHI,

BBICKA3bIBATh 110 HUM CBOIO TOUKY
3peHus c IIPUBEIICHUEM
apryMEHTOB. Y4YalIMiCsA yMeer
OLICHMBATh BIMSHUE XHMHM Ha

JKU3Hb u 00IIeCTBO.
bopmynupyer BBIBOJIBI,
coOnronaer TEXHUKY
0€30MacHOCTH, MPaBUIBHO
odopmiiier pabOTy B TETpau.
[IposiBNieHBI ~ OpraHU3aIMOHHO-
TPYAOBBIE YMEHHUS
(Mo nepuBaeTCs YHCTOTA

pabouero Mecra, MOPSAOK Ha
CTOJIE, KOHOMHO HCIOJIb3YIOTCS
PEaKTUBBI).

«y

IlonHelii  pa3BepHYTBIH  OTBET C
MIpaBUJIbHBIM HCIIOJIb30BAaHUEM
XUMHYECKHUX TEPMHHOB. Otser
M3JIaraeTcs IIOCJIEI0BATENBHO c
HCIIOJIb30BAHUEM IIPUMEPOB.
VYyammiics CpaBHUBAaEeT Marepuanl C
IIPENBIAYIINM, YCTaHAaBIINBAET
MIPUYHUHHOCIIEICTBEHHbIE CBS3U;
aHaIM3UpyeT U 00o0maer. Yuamuics
yYMEET OLIEHUBATh BIUSHUE XUMHH Ha
XKU3Hb W obmecTtBo. JlomycTumsl
HE3HA4YMTEIIbHbBIC 3aTpyaHEHUS,
KOTOpPBIE JIETKO IIPEOAOJIEBAIOTCS C
ITOMOIIIBIO HABOJSIINX BOIIPOCOB.

71-90%

Yyamuicst caMOCTOATEILHO WIN

c TIOMOIIBIO HABOJISIIINX
BOIIPOCOB  OMpeNeNsieT  Lefb
pabotbl, ymeer paboTaTh C
Pa3IMYHBIMH HMCTOYHUKAMHU

uHpopmanun («Ilepuoguueckas
CHUCTEMa XMMHMYECKHX 3JIEMEHTOB
JN. Menneneenay,
«PacTBOpUMOCTB KUCIIOT, COJIEN U

OCHOBaHHMII B  Boae», «Psx
AKTUBHOCTH METAJIIOBY,
WHCTPYKTUBHBIMH  KapTOYKAMH,
y4eOHBIM u CIIPaBOYHBIM

MaTepHaioM); CIOCOOEH M3Jararh
uH(pOpMAIIMI0O B BHJAE KPaTKUX
CXeM, pHUCYHKOB,  TIpa(UKOB,
Ta0JIuII; CIIoco0eH
CaMOCTOSITENIFHO WIIM C TIOMOIIBIO
HABOJISIINX BOMPOCOB BBIJIBUTaTh
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TUIIOTE3Y, UCTIONb3Ys
WHCTPYKIIHIO, BBINOJIHSIET
AKCIIEPUMEHTAIBHYIO

(IpaKTUYECKYI0) YacTh pPabOTHI,
yMmeeT MOJIb30BaThCS
Ja00paTOPHBIM  00OpPYAOBaHHUEM,
00BsICHAET pe3yibTaThl,
bopmynupyer BBIBOJIBI,
coOmoaeT TEXHUKY
0€30MacHOCTH, MPaBUIBHO
opopmisier paboTy B TETpajy.
[IposiBNieHBI ~ OpraHU3aIMOHHO-
TPYJIOBBIC YMEHUS
(Mo nepuBaeTCs YHCTOTA

pabouero Mecra, MOPSAOK Ha
CTOJIE, PKOHOMHO HCHOJB3YIOTCS
PEaKTUBBI). JomycTtumsl
HE3HAYUTENbHBIC 3aTPYIHEHUS 1
3aMe4aHusi 10  O(pOPMIICHUIO
paboTHl B TETPaH, HE BIUSIOIIUC
Ha pe3yibTaT paboThl.

«3»

[Ipy oTBeTe HEMONHO  PACKPHITO
COJIep>KaHUE MaTepuaa, Ho II0Ka3aHo

ob1ee HOHUMAaHHe BOIIpOCA,
MIPOAEMOHCTPUPOBAHBI YMEHU,
JIOCTaTO4Hble AN JajbHEHIIero
YCBOEHHUSI IPOTPaMMHOI'0 MaTepuraia.

HmeroTcss omuOKM B ONpeAeTIeHUU
HOHS[TI/II\/'I, HCIIO0JIBb30BaHUU XUMHNYCCKHUX
TEPMHUHOB, KOTOPBIE HCIPABIIAIOTCA
IIpY HaBOAALIMX Bompocax. Hapymena
JIOTHKA U3JI0KEHUS MaTepuaia. 3HaHUs

W3JaratoTcsi Ha  PENpPOAYKTUBHOM
YPOBHE. Yyanmiics HCHBITBIBAET
3aTPYJHEHUS TPHU  HUCHOJIb30BAaHUU

3HAaHUW B HOBOM CUTYallUH.

50-70%

Yyamuiics HUCIIBITEIBAET
3aTPYJHECHUS npu
CaMOCTOSITEJILHOM

(bOpMyIMPOBaHUU TIENIA PadOTHI,
UCIIOJIb30BaHUU Pa3IMYHBIX

HUCTOYHUKOB nH(popMaIuy,
U3NOKeHnn  uHpopmanuu B
nepedopMaTUPOBAHHOM BHJIC; HE

CII0COOCH CaMOCTOSTEIIBLHO
BBIJIBUTaTh THITOTE3Y; pu
BBITTOJTHEHUH
AKCIEPUMEHTAIBHON

(mpakTUYeCcKOi) YacTH paboTHI,
HYX/TaeTCsl B JIOTIOJHHUTEIBHBIX
KOMMEHTapusX M MOSICHEHMSIX;
yMmeeT MOJTb30BaThCS
71a00paTOpPHBIM  000PYAOBaHUEM,
pabotas 1o HMHCTPYKLHUU.
VcnbIThIBaCT 3aTpyIHEHUS TpU

00BsCHEHUU pe3yNnbTaToB,
(bopmynupoBKe BBIBOJIOB,
coOmromaer TEXHUKY
0e3omacHOCTH,  AprymeHTranus

OTBETOB cj1a0asi LIk OTCYTCTBYET
odpopmisier paboTy B TETpaau
HEOPEKHO. Homyckaercst
odopmiieHne paboTsl 6€3 3amucu
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YpaBHEHUH PEaKIU.

«2» | 3HaHUS OTPHIBOYHBIE HECUCTEMHBIE, Menee Vyamuiics HE crocobeH
JOyCKAIOTCS rpyOsbIe omnoku. | 50% CaMOCTOSITENIEHO (OPMYIIHPOBATH
Vuanuiics HE crocobeH 1eabp  paboThl,  HCIOJIb30BAThH
CaMOCTOSITEITLHO MPUBOIUTH TPUMEPBI, pa3Iu4YHbIC HCTOYHHUKHU
yCTaHABIIMBATh MPUIUHHO- uHpopmanuu, W3J1arath
CJIICACTBEHHBIE CBSI3M, JI€JIaTh BBIBOJIBI. nH(OPMAIIHIO B
Henocratounelie 3HaHUSA HE MO3BOJISIOT nepedopMaTHPOBAHHOM BHJIC,
MOHSTHh MaTepHal. CaMOCTOSTEIIHHO BBIJIBUT'aTh

TUIOTE3y, TPU  BBITOJHCHHUH
AKCIEPUMEHTAIBHOMN

(mpakTUYeCcKoi) dYacTu paboThI,
HYXXJaeTcs B JOMOJHUTEIHHBIX
KOMMCHTapUsiX W TOSICHEHHSIX;
UCIBITBIBACT 3aTPyJHEHUS TIPU
UCIIOJIb30BaHUU J1TA0OPATOPHOTO

o0opynoBaHus, pabote 1o
UHCTPYKIIUH. He MOXET
CaMOCTOSITEJIbHO 00BSCHUTH
pe3ysIbTaTh IKCIICPUMECHTA,
chopmynupoBaTh BBIBOJIBI,
coOoaeT TEXHUKY

0€30MacHOCTH, HO  Hapyulaer
MIOPSIOK JICHCTBHM, HYXIACTCsS B
MOMOIIIM CO CTOPOHBI yUYHUTEISA
win  nabopanta. OdopmieHue
paboTel B TeTpagu HeOpeKHOe
WJIHA OTCYTCTBYET.

OuneHka caMOCTOSITEIbHBIX IUCbMEHHBIX M KOHTPOJILHBIX padoT.

OtMmerka "S5" craBuTCH, €CJIM yYCHUK:

1) BeImoHMI paboTy 0e3 omMOOK U HEIOUETOB;

2) nomycTui He 6osiee OJJHOTO HeloueTa.

Otmetka "'4" cTaBUTCSH, €CJIM YYE€HUK BbINOJHUI Pa00Ty MOJHOCTHIO, HO IOMYCTHJI B Hell:
1) He Oonee 0/THOM HETPYOOH OIIMOKU M OJHOTO HETOUETa;

2) unu He O6oJee ABYX HEJ0UETOB.

OtMmerka "3" craBuTCS, €CJIM YYCHUK NIPABHJILHO BBIIIOJIHHI He MeHee 2/3 padoThl niin
JAOIMYCTHJI:

1) He Gosee ABYX IpyObIX OLIMOOK;

2) unu He O6osee oAHOM TPyOoit U 0/IHOM HErpyOOi OIIMOKH, U OHOTO HE0YETA;

3) unu He 6onee IBYX-TpeX HErpyoObIX OINOOK;

4) vy ogHON Herpy0oil oIMOKH U TPEX HEI0UETOB;

5) Uy YeThIpeX-TMATH HEJOUYETOB MPH OTCYTCTBUHU IPYOBIX OIIHOOK.

Otmerka "2" craBuTCSH, €C/IH YYCHUK:

1) momycTHi YUCIIO OMUOOK U HEJIOUETOB, MMPEBOCXO/ISAIEE HOPMY, IPU KOTOPOIl MOXKET OBITh
BBICTaBJIeHA oIleHKa "3";

2) WIn eciu MIPaBUIBHO BBITOJIHI MeHee MIOJIOBUHBI paloTHI.
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