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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOM ctangapTe COO, ¢ yu€rom Konrenuu npemnogaBanusi yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTENbHbIE IPOTPAMMbl, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM H3TalOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKXKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeITHEero 00111ero 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMETa « X UMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAENIEHbl B MPOTrpaMMe MO XUMHUHU C
yaéToM crenu@uKd HayKd XUMHUM, €€ 3HAYCHHsS B TO3HAHUU TPUPOILI U B
MaTepUalbHOW KU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBIIIJICHUS, B
CO37laHUE LIEIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (HOopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEUCTBYSI C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMUsS CTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJIKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHU4YecKass XUMHsS» CPOpMHUpOBaHA B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3BJIEKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeliecTB. CBeeHs 00 M3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOOB JO CIIOKHBIX OMOJIOTMYECKU aKTHUBHBIX
coenquHeHuM. B Kypce  OpraHM4yeckod XWMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUUYECKOUN pEaKIIUH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHMYecKas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIONIEH 1 IPOTHO3UPYIOICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
COJEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTUYECKUN M TPUKIATHOW XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUIM XUMUH, IOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIUIO U IPUMEHSITh €€ JJIs TONOTHEHHSI 3HaHUH,
pelieHus] HTEIUIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a1a4. B
LEJIOM COJIepKaHue Y4eOHOro mpeaMera «XUMHUS» JaHHOTO YPOBHSI M3y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHM MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TaKKe MpodieM cOepeKeHUsI DHEPTETUUECKUX PECYPCOB, CHIPBS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCATbHBIX YIeOHBIX ACHCTBHIA, UMEIONINX 0a30BO€ 3HAYCHHE ISl PA3TTMIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TMOWCKa, aHaimm3a W 00pabOTKu
uHopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYCCKOW U
UCCIICIOBATENLCKON ACSITEbHOCTH, 3aHMMAIONIEH Ba)XXHOE MECTO B TO3HAHWUU
XUMUH.

B mnpakTuke mpenomaBaHWs XMMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MEPBOCTENEHHONW 3HAYMMOCTH TPATUIIMOHHO TMPHU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIeTCS BIIOJHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LEISIMH H3y4U€HHUs IpeaMeTra
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (OpMHUPOBAHME CHUCTEMBl XHUMHYECKHMX 3HAHMM KaKk  BaKHEHIIen
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXKaT KIIFOYEBBIC MOHATHS, (yHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C HICTOPUEH UX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMUPOBAHKE U PA3BUTHE MPEJCTABICHUI O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB M XUMHUECKHUX PEaKITHi, HEOOXOIUMBIX JIJIsI MPUOOPETEHNS YMEHUN
OpUEHTUPOBATLCS B MHUPE BEHICCTB M XUMUYECKUX SIBIICHUN, MMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUU U CIOCOOOB JEATEIBHOCTHU, CBI3AHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeMeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMH B CHUCTEME CpefHero oOrmiero oOpasoBanus. Ceroms B
MIPETIOIaBaHNH XUMUH B OOJIBITICH CTEICHH OTAAETCS MPEANIOYTCHUE TPAKTHIECKON
KOMIIOHEHTE coJepkaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTEIbHON OpraHu3aliy, BIIAJICIONIET0O HE HAaOOpOM
3HaHWM, a (DYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHSIMU
aKTUBHOTO MMOJYyYEHHUS 3HAHUN U IPUMEHEHUS WX B PCATBHON KU3HH JIJIST PCIICHMUSI
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 3TUM Ipu U3y4ueHUU NpeIMeTa « XUMHUS) JOMUHHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TaKUE 1SN U 3a7a9H, KaK:

amanTaius o0yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUsX, CBSI3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIONMIUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIIUH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMMBIX TSI IPUOOPETEHHS OTIBITA JISATEIILHOCTH, KOTOpAast 3aHUMAET BaXKHOE
MECTO B TO3HAHWW XHWMHH, a TaKXKe JUIsi OINEHKH C TO3HINA SKOJOTHYECKOMN
0e30MacHOCTH XapakTepa BIUSHUS BEUIECTB U XUMUUYECKHX MPOIIECCOB HA OPTraHu3M
4yeJioBeKa U MPUPOJIHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, MHTEUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIepKaAHUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOydarommxcsi YOeXKIEHHOCTH B T'yMaHUCTHYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJIE M CBOEMY 3JI0POBBIO, a TaKKe MNPUOOPETEHMs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeAMETHOI obnactu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHOBHbIE M0JI03keHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHX BEIIECTB, HAOIIOACHHE M OIMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpU
HarpeBaHuu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeraH W 3TaH —
NpPOCTEUIINE NPEICTABUTENN aJIKaHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuu TUAPUPOBAHUS, TAJIOICHUPOBAHUS, TUApATALMM, OKHUCIECHHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKHE CBOWMCTBA (peakUuu TUAPUPOBAHUs, raJlOreHUpPOBaHUs, THIpATaLly,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHue, (PU3NYECKME U XMMHUYECKHE CBOWMCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHe. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMHA K Pa3INYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTaluTU4YeCKuil), mnuponu3. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJIb», MOJAEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IIPOBEICHNE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJYKTA PEAKLUU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
¢usznyeckue M XHUMUYECKHE CBONCTBA (pEaKIUM C AaKTUBHBIMH METAJUIAMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XMMHUYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprsa U 3TUIICHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpperunpl U kemouwvl, DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCIIOTBI: CTpOEHHE, (PU3UUECKUE U XUMHUYECKHE CBOWCTBA (CBOMCTBA, OOLIME IS
KJ1acca KHCIIOT, peakiust dTepuduKaium), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsi KUCIJIOTHI KaK MPEACTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uiaponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMSA ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3MUECKHE U XMMUUECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(Il), okucienne aMMragyHBIM pacTBOpOM okcuaa cepedpa(l), BoccraHoBieHue,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak OpupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
Heunoo3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJCHHE W OIMHMCAHHE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIMPTOB, KauE€CTBEHHBbIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusioM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aUMOJCHCTBHE TIIMIIEPUHA C
rugapokcugoMm meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmeau(ll), B3aumMopeiicTBUE Kpaxmaia € HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaliue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB W HUX MPEBpaIlCHUI:
HAOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEJIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIApHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanyst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX TMOHATHUN, TaK W TOHATUMU, SBISIOUIUXCA CUCTEMHBIMU JUISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu]ukanus, MepruoJUIHOCTh, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOABI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOHUTamu, s-, pP-, d-
aneMeHThl. OCOOEHHOCTH pachpeniesieHus] dJEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepuonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepuoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOU TEOpPUEW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanast cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTraHWYECKOM M OPraHWYecKOM XHMHH. 3aKOH COXPAHEHHSI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYECKOoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHHE
xuMHA4ecKkoro paBHoBecus. [Ipunnnn Jle [latense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB M MX IIPEBPALLICHMI:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOILbIO YHUBEPCAILHOTO HHMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakIuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckonr  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3ryeckre CBOICTBA HEMETAJJIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUN PsAJT HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0Yei, KaYeCTBEHHbIE PEAKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétpl Maccel BelecTBa MU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIHUIAX POMBIILIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MacHOr0 UCIIOIL30BAHUS MTPENnapaToB OLITOBOM XUMHUH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCcKol XuMuM B 11 Kjacce OoCylecTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIaccupuKalus, TI[epUOJUIYHOCTh, HAOJIOICHHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepusi, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPraHU3Me.

['eorpadus: MuHEpaBl, TOPHBIC MTOPOBI, TMOJE3HBIE UCKOMIAEMbIE, TOTLIHBO,
pecypchl.

TexHomorus: XumMmuyecKkasi MPOMBIIICHHOCTh, METAJUTYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBIIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TPEraparoB, MPOHM3BOACTBO KOHCTPYKIMOHHBIX MAaTEepPHAJIOB,
ANIEKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TMPOTPaMM  CpPEHEro OOILIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTPEIEIECHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarolUMXcsi PYKOBOJCTBOBAThCS B CBOEHU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIngHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» JTOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4Yarommxcs Mo peaju3aly NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JAESTEIbHOCTH MPU CO3aHIH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUIOB YU4EOHOU NEsATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJIbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEICHHWE M IMOCTYNKH CBOMX TOBApPUUIEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pU3MUYEeCKOMy U
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUsX, YIPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM U JpPYrux BHUAAX
NEeATEIbHOCTH;

YCTAHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudaHOrO Pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUM 110 XUMHUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEHd OKPYKaAIOUIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTEpHAIBHON KYyJIbTYPhl, PEIIEHUH TJIOO0AIBHBIX MpoOJieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCTENTHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX ()aKTOB U UMEIOIIMXCSI JAHHBIX C IENbIO MOIYUYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO H
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3lIMUHbIX cepax MpodhecCUOoHaTbHON
NEeSATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDHI

MertanpenMeTHble pPe3yJIbTaThl OCBOCHUSI YU€OHOTrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
I[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEIUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHBIE, KOMMYHHKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHbIC y4eOHbBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LIEJISIMH;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHWS W KPUTEPUH IS KJIACCHU(UKANHMKM BEHIECTB U
XUMHYECKUX PEaKIIU;

YCTAHABJIMBATh IPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W TPOTHBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTUUYECKHUX 3a/1ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEJIIBHOIO IUIAHUPOBAHUS W IPOBEIACHUSA
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICAOBAHNSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METO/I0B
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcel IHTepHeTa), aHaIu3upoBaTh MHGOPMAIIMIO PA3TUYHBIX BUIOB U (POpM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMynTupoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH A3bIK B KAUECTBE CPEACTBA IIPHU pabOTE C XUMUUECKON
uHpoOpMalMel: MPUMEHITh MEXIIPEAMETHbIE ((PU3NUECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Osgi1aieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell pe3ylbTaTOB MO3HABATEIBHOU J1E€ATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCICIOBAHMA MYTEM COTJIACOBAHMS TO3HIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHPOBATh TMpe/jlaraeéMblii aJroput™M JACUCTBUN MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JIEATEIHPHOCTH Ha OCHOBE CaMOaHAIH3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUH SIBJICHUU ITPUPOIBI,



B (opMHpOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJII pELIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAHHUH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIUe TMOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, OJJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHbIN 00BEM, YIIIEpOHBIN CKENET, (PyHKIMOHAIbHAS TPYIINa, paJAuKal,
U30MEpUsl, U30MEPHI, TOMOJIOTHYECKHN Psifl, TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOA 1
a30TCOACpKAILME COCAUHEHHs,, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUs
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXalye B OCHOBE IOHMMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJIYYCHHH H
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAHWU COCTaBa, CTPOCHHUS U IPEBPALIEHUN OPTAHUYECKUX COEANHEHNN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKUui,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHMYECKMX BELIECTB U1 WUIIOCTpPAlUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJIE)KHOCTbh H3YyYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yriaeBOJOpOAbl, KHCIOPOA U a30TCOAEpIKalliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATUJIEHTJIMKOJb, TIUUEPHUH, (eHOoJ, (opMalbIerull, aueraibAeruj, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

C()OPMUPOBAHHOCTh YMEHMSI ONPEIENSATh BUIbl XMMHUYECKOH CBS3U B
OpTraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPaTHBIC);

c(OPMUPOBAHHOCTh YMEHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa amsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3a4KOH COXPAHEHMS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (U3HUCCKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUiIeH, OyTaanen-1,3,
MeTu0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIIUIEPUH, PEHOI,
aleTanbIeTU, MypaBbiHasl U YKCYCHAsl KUCIIOThI, TJII0K03a, KpaxmaJl, IeJITi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKHU YTJIEBOIOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX EPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMUYECKUX SBJICHUM (HAONIOICHNE, U3MEpPEHNE, SKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ul TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATh W BBHINOJHATh XUMHYCCKHMA
HKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHUX BEIIECTB MPU HArPeBaHUU, TIOTyUYCHUE
ATWJICHA U M3YYECHHE €0 CBOMCTB, KaYE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0eIKOB ITPU HAarPEBaHHH, IIBETHBIC PEAKIIMKA OCJTKOB) B COOTBETCTBUHU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pYyJAOBaHUEM, TMPEJACTABISATh PE3YJbTaThl  XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCcTBa MacCOBOMU
uHdopmaruu, aTepHeT 1 Apyrux);

chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBUjia  JKOJOTHUYECKH
IEJIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IIEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0OCO3HABAThH



OMACHOCTh BO3JCHUCTBUSA HAa >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOIBI,
B (OPMUPOBAHUMU MBIIUICHUST U KYJIBTYpbl JIUYHOCTH, €€ (YHKIMOHATBLHOU
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUIIBI  XUMHYECKUX  pEaKIUi, PacTBOpP, DJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHUYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS WU MPEBPAILLCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIITNX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUW HEOPTraHUYECKUX BEILECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOJH30BATh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWH XHMHYECKUX  PEAKIUH,



cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAEIBHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux snaemenToB JI. M. MenneneeBa, HCIONB3ys HOHATHS «s-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TepuoiaM u
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3jeMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHUN  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MMOMOIIBIO YPAaBHEHUN COOTBETCTBYIOITUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHE DPEAKIUU TIO0
pa3IMUHBIM TpU3HAKaM (YUCIY U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABIISTh YpPAaBHEHUSI PEAKIUN pa3IUnYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJIYYEHHUsS] CEPHOM KHUCIIOThI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIIEHUI ra30B MpU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BELLECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JabOpaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE PA3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW peakiluu,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMu Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
temam «Metaiub»y U «HeMetannel») B COOTBETCTBHM C MPAaBHIAMH TEXHHKHU
0e30macHOCTH TIPH OOPAIEHNH C BEIIECTBAMU U JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIUil U POPMYyIHPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOJMYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHMH  COOJIIOJATh  MpaBujia  JKOJOTUYECKH
[EJIeCO00pPa3HOr0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOErO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABaTh
OMMACHOCTbh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax crmocoObl YMEHBIICHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

Uil 00ydarouuxcst ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoangecTBO YacoB
HaumeHoBaHue pa3/iesioB U TeM

Ne ni/m KoHTpoJabHbI IIpakTHYecku
MPOrpamMMbl Bcero
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HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne ni/n

Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH

Crpoenue atomoB. Ilepuoanueckuit
3akoH u [lepuoanueckas cucrema

1.1
XUMHYECKHX 31eMeHTOoB /1. H.
MenneneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue
' BEILECTB
1.3 XUMHYECKUE PEAKIIUU

Hroro no pasneny

Paspnen 2. Heoprannueckasi xumusi

2.1 Merasuist

2.2 Hemeraimnsr

23 CBs13b HEOPTraHMYECKHMX ¥ OPTAHHMYECKHX
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
- KoanuecTBo 4acoB
- TeMa ypoka
o/ yp Beero KonTpoabHbl

e padoTsl

[Ipenmer oprannyeckoit
XHUMUH, €
BO3HUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OpraHUYECKUX

2 coequHeHU A. M. 1
Bbytneposa, €€ oCHOBHBIE
MIOJIOKEHHUS

[IpencraBnenue o
KJIacCU(UKaLUU
OpPraHMYECKUX BEIIECTB.

3 Howmenknarypa 1
(cuctemaruyeckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB

AnKaHBI: COCTaB U

4 CTpOCHHE, 1
TOMOJIOTUYECKHUU psiJT
Meran u 3TaH —

5 MpocCTeuIme 1
MIPEACTABUTEH AJIKAHOB

IIpakTHYecku
e padoThl

JIeKTPOHHBbIe HU(POoBHIE 00pa3oBaTebHbIE
pecypcsl

https://orgchem.ru/chem1/partl.php

https://orgchem.ru/chem1/p2.php

https://unikum.rudn.ru/blog/organicheskaya-khimiya-1-

izomeriya-i-nomenklatura
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https://orgchem.ru/chem2/u25.php



https://orgchem.ru/chem1/part1.php
https://orgchem.ru/chem1/p2.php
https://unikum.rudn.ru/blog/organicheskaya-khimiya-1-izomeriya-i-nomenklatura
https://unikum.rudn.ru/blog/organicheskaya-khimiya-1-izomeriya-i-nomenklatura
https://orgchem.ru/chem2/u2.php
https://orgchem.ru/chem2/u27.php
https://orgchem.ru/chem2/u25.php

10

11

12

AJIKEHBI; COCTaB U
CTpOEHHE, CBOMCTBA

OTUJIEH U IPOIUIEH —
IIPOCTEUILINE
IIPEICTaBUTENH aJIKEHOB

[IpakTrueckas padota No
1. «[lonydyeHue sTUICHA
Y U3y4YEHUE €Tro
CBOWCTB»

Anxanuensl. byranuen-
1,3 u meTunOyTaaueH-
1,3. ITonyuenue
CUHTETHYECKOIO
Kay4IyKa U pe3WHBI

AJIKHMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKHUH PSII.
AneTunes —
MPOCTEUIIIHI
MPE/ICTABUTEIb AJTKHHOB

Brruucnenus mo
YPaBHEHUIO XUMUYECKOMN
peakuuu

ApeHbl: 6eH3011 1
TONyoJ. TOKCHYHOCTH
apeHoB

https://orgchem.ru/chem2/u4.php

https://orgchem.ru/chem2/u44.php

https://orgchem.ru/chem3/z44.php

https://orgchem.ru/chem2/u5.php

https://orgchem.ru/chem2/u6.php

https://orgchem.ru/chem3/z361.php

https://orgchem.ru/chem2/u5.php

https://orgchem.ru/chem2/u7.php

https://orgchem.ru/chem2/u73.php
https://orgchem.ru/chem2/u734.php



https://orgchem.ru/chem2/u4.php
https://orgchem.ru/chem2/u44.php
https://orgchem.ru/chem3/z44.php
https://orgchem.ru/chem2/u5.php
https://orgchem.ru/chem2/u6.php
https://orgchem.ru/chem3/z361.php
https://orgchem.ru/chem2/u5.php
https://orgchem.ru/chem2/u7.php
https://orgchem.ru/chem2/u73.php
https://orgchem.ru/chem2/u734.php
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I'eneTnyeckas cBs3b
YIJIEBOAOPOIOB,
MPUHAIICKAINX K
pa3IMYHBIM KJlaccam

IIpupoHbIE UICTOYHUKHU
YIJIEBOIOPOOB:
MPUPOIHBIN Ta3 U
MONyTHBIC HEPTIHBIC
rassl, He()Th ¥ IPOAYKTHI
e€ nepepaboTKH
[IpupoiHbIE UICTOYHUKHU
YTJIEBOIOPOOB:
IIPUPOJAHBIN ra3 U
NOIIYTHBIE HEPTSIHbIE
rassl, He()Th ¥ IPOAYKTHI
e€ nepepaboTKu
KonrtponbHas pabora no
pazneny
«¥YTI1€BOAOPOIBD)
[Ipenenbubie
OJIHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHOJL.
Bonoponnas cBs3b

MHOroaToMHbIE CTUPTHI:
STHJIECHTJIUKOJb U
TIIMLEPUH

@DEHOJI: CTPOEHHUE
MOJIEKYITbI, PU3NIECKUE

https://orgchem.ru/chem3/z book.php#5
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-
uravneniyam

https://resh.edu.ru/subject/lesson/6148/start/170461/
https://foxford.ru/wiki/himiya/printsipy-pererabotki-i-

primenenie-goryuchih-iskopaemyh

https://foxford.ru/wiki/himiya/pererabotka-nefti

https://foxford.ru/trainings/23921

https://orgchem.ru/chem4/02.php
https://orgchem.ru/chem4/025.php
https://orgchem.ru/chem4/026.php

https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://yandex.ru/video/preview/1526781807214925090
7

https://orgchem.ru/chem4/022.php
https://orgchem.ru/chem4/025.php
https://orgchem.ru/chem4/026.php



https://orgchem.ru/chem3/z_book.php#5
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://foxford.ru/wiki/himiya/printsipy-pererabotki-i-primenenie-goryuchih-iskopaemyh
https://foxford.ru/wiki/himiya/printsipy-pererabotki-i-primenenie-goryuchih-iskopaemyh
https://foxford.ru/wiki/himiya/pererabotka-nefti
https://foxford.ru/trainings/23921
https://orgchem.ru/chem4/o2.php
https://orgchem.ru/chem4/o25.php
https://orgchem.ru/chem4/o26.php
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://yandex.ru/video/preview/15267818072149250907
https://yandex.ru/video/preview/15267818072149250907
https://orgchem.ru/chem4/o22.php
https://orgchem.ru/chem4/o25.php
https://orgchem.ru/chem4/o26.php

20

21

22

23

24

25

26

1 XUMHYECKHE CBOMCTBA,
MIPUMEHCHHE

AJBIEeTUab!:
dbopManbaerua u
areTaiabaerua. AIeToH
OIHOOCHOBHEIE
npeAeIbHbIC
KapOOHOBBIE KUCJIOTHI:
MypaBbHHAS U YKCYCHAas

IIpakTruyeckas pabora Ne
2. «CBoicTBa pacTBOpa
YKCYCHOM KHUCIIOTBD)

CreapuHoBas u
OJICMHOBAs KMCIIOThI, KaK
IPEJCTaBUTENN BBICIIUX
KapOOHOBBIX KUCIIOT

MBIJ'Ia KaK COJIN BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE NEHCTBUE

CnosxHble 3¢upbl Kak
MIPOU3BOJIHBIC
KapOOHOBBIX KUCIOT.
I'uaponus CloXXHBIX
3¢upoB

Kupsl: ruponns,
IIPUMEHEHHE,
Ouosornueckasi pojib
KHUPOB

https://orgchem.ru/chem3/z book.php#6

https://orgchem.ru/chem4/03.php

https://orgchem.ru/chem4/o4.php

https://him.1sept.ru/article.php?ID=200403505
https://orgchem.ru/chem4/0462.php

https://interneturok.ru/lesson/chemistry/10-

klass/karbonilnye-soedineniya-karbonovye-

kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-

karbonovyh-kislot

https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-
zhiry-6850158/myla-sms-6876211

https://foxford.ru/wiki/himiya/vzaimosvyaz-

uglevodorodov-i-kislorodsoderzhaschih-organicheskih-
soedineniy

https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-
zhiry-6850158/zhiry-6849681/re-42115f41-dde1-4356-
bca4-d5e39e623fab



https://orgchem.ru/chem3/z_book.php#6
https://orgchem.ru/chem4/o3.php
https://orgchem.ru/chem4/o4.php
https://him.1sept.ru/article.php?ID=200403505
https://orgchem.ru/chem4/o462.php
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681/re-42115f41-dde1-4356-bca4-d5e39e623fab
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681/re-42115f41-dde1-4356-bca4-d5e39e623fab
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681/re-42115f41-dde1-4356-bca4-d5e39e623fab
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VrieBoasl: COCTaB,
KJIacCU(UKAIIUS.
Baxwueiiue
MPEACTABUTEIH:
III0K032a, PpyKTO3a,
caxaposa

Kpaxman u nemntonosa
KaK INPUPOIHBIE
IIOJIUMEPHI

KonTponbHas pabota mo
paszneny
«Kucnopoaconepxaiue
OpraHnu4ecKue
COCIUHEHUS»

AMWHEBI: METHJIAaMUH 1
AHUWJINH

AMUHOKHUCIOTHI KaKk
am(oTepHbIe
OpraHUYeCcKUe
COCJIMHCHHS, UX
OHOJIOTHYECKOE
3Hauenwne. [lenmTumsl

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COETUHEHUS

OCHOBHBIE TTOHATHA
XUMUAU

https://orgchem.ru/chem4/06.php

https://orgchem.ru/chem4/061.php
https://www.yaklass.ru/p/himija/10-klass/uglevody-

prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-

6835111

https://orgchem.ru/chem4/062.php

https://orgchem.ru/chem4/063.php

https://orgchem.ru/chem4/066.php

https://orgchem.ru/chem5/n5.php

https://orgchem.ru/chem5/link v23.htm

https://videouroki.net/video/38-belki.html

https://foxford.ru/wiki/himiya/peptidy-i-belki

https://orgchem.ru/chem6/index6.htm



https://orgchem.ru/chem4/o6.php
https://orgchem.ru/chem4/o61.php
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://orgchem.ru/chem4/o62.php
https://orgchem.ru/chem4/o63.php
https://orgchem.ru/chem4/o66.php
https://orgchem.ru/chem5/n5.php
https://orgchem.ru/chem5/link_v23.htm
https://videouroki.net/video/38-belki.html
https://foxford.ru/wiki/himiya/peptidy-i-belki
https://orgchem.ru/chem6/index6.htm

BBICOKOMOJIEKYJISIPHBIX
COETUHEHUN

OCHOBHBIE METOIbI

CHUHTE3a

34 BBICOKOMOJICKYJISIPHBIX
COCIUHCHM.
[TnacTMacchel, KayqyKkH,

BOJIOKHaA

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34

https://vimeo.com/407955188



https://vimeo.com/407955188

11 KJIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
/i Tema ypoka Bcer KoHTpobHBI IIpakTHYeckue 06pPa30BATEIBHbIE PECYPCEI
0 e padoThlI padoTshI
XUMUYECKUHN AIEeMEHT. ATOM.
https://foxford.ru/wiki/himiya/atomnoe-
1 DnexkTpoHHas KOH(puUrypauus 1
yadro

aTOMOB
[lepuonnueckuii 3aKoH 1
[lepuonnueckas cucrema
XUMHYECKUX 31eMeHTOB J[. U. 1 https://foxford.ru/wiki/himiya/stroenie-
MenneneeBa, UX CBA3b C elektronnyh-obolochek
COBPEMEHHOU TEOpUEN
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTU U3MEHEHUS http://www.chem.msu.ru/rus/teaching/fizfa
CBOMCTB XMMHYECKUX k/lyear/lectures-02-03.pdf
3JIEMEHTOB M UX COCIMHEHUH T10
rpynnam u nepuogam. 3HaueHUue 1
MEePUOINYECKOT0 3aKOHA U
CUCTEMBI XUMHUYECKHUX
snemeHTOB /.. MeHneneena B
pPa3BUTUU HAyKU
CrtpoeHue BemiecTna.
XuMHu4ecKas CBS3b, €€ BUbI; https://foxford.ru/wiki/himiya/vidy-

4 MeXaHU3Mbl 00pa30BaHUs 1 harakteristiki-i-mehanizmy-obrazovaniya-
KOBAJIEHTHOU CBSI3H. himicheskoy-svyazi
Bonoponnas cBs3b

5 BanentHocTsb. 1 https://resh.edu.ru/subject/lesson/6332/co

3J'ICKTpOOTpI/II_[aTCJ'ILHOCTB. nspect/


https://foxford.ru/wiki/himiya/atomnoe-yadro
https://foxford.ru/wiki/himiya/atomnoe-yadro
https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
http://www.chem.msu.ru/rus/teaching/fizfak/1year/lectures-02-03.pdf
http://www.chem.msu.ru/rus/teaching/fizfak/1year/lectures-02-03.pdf
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://resh.edu.ru/subject/lesson/6332/conspect/
https://resh.edu.ru/subject/lesson/6332/conspect/
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Creneunp okuciaeHud. Bermiecrsa
MOJICKYJISPHOTO 1
HEMOJICKYJISIPHOT'O CTPOCHUS

[TonsTHE O IMCTIEPCHBIX
cucremax. MctunHele u
KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10151 BEeLeCTBa B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa HEOPraHUYECKHUX
coequHeHM. ['eHeTHYCCKAs
CBSI3b HECOPraHUYECKUX BEILIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus XuMmuaeckux
peakuuil B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHMs U
IIPEBPALICHNS] DHEPTUU TIPU
XUMHUYECKHUX PEAKLHAX

Ckopoctb peakin. OOpaTuMble
peakunn. XuMHUYECKOe
paBHOBECHE

[IpakTnueckas padora Ne 1.
«BnusHue pa3nuyHbIx GaKToOpoB
Ha CKOPOCTh XUMHYECKOU
peaxun»

https://foxford.ru/wiki/himiya/dispersnye-
sistemy

http://schoolcollection.edu.ru/catalog/?yscl
id=11z2f928p0149051290

http://schoolcollection.edu.ru/catalog/?yscl
id=11z2f928p0149051290

http://schoolcollection.edu.ru/catalog/?yscl
id=11z2f928p0149051290
http://schoolcollection.edu.ru/catalog/?yscl
id=11z2f9z8p0149051290

http://schoolcollection.edu.ru/catalog/?yscl
id=1122f928p0149051290


https://foxford.ru/wiki/himiya/dispersnye-sistemy
https://foxford.ru/wiki/himiya/dispersnye-sistemy
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
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15
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17

DNeKTpoNIUTHYECKAast
mucconuanus. [lonsrue o
BOJI0OpoAHOM Moka3zarese (pH)
pactBopa. Peakiuu noHHOTO
obmena. ['maponus
OpPraHUYECKUX H
HEOPTaHMYECKUX BEIICCTB

OKuCINTEIIHFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
[TonsTHE 00 MEKTpOIIH3E
pacIuiaBoB U pacTBOPOB COJIECH

KonTponbnas pabota mo
pazneny «TeopeTndeckue
OCHOBBI XUMUI

Mertannsl, UX IOJIOKSHHUE B
[Tepuonnueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O0mue
(u3nuecKkre CBOMCTBa METAIIOB

CrutaBel METAJLIOB.
DNEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJIOB

XHUMUYECKUE CBOKCTBA
BaKHEHIINX METaJUIOB (HaTpui,
KaJui, KaJIbIIi, MarHHH,
AIIOMUHUN) U UX COETUHEHUN

XHUMHUYECKUE CBOMCTBA XpOMa,
MEIU U UX COEIUHEHNHN

http://schoolcollection.edu.ru/catalog/?yscl

id=1122f9z28p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z2f9z8p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z2f9z8p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z2f928p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z2f928p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z2f9z8p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z22f9z28p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z2f928p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z2f928p0149051290



http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
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XHUMHYECKHE CBOMCTBA IIMHKA,
JKelle3a U UX COeTUHEHUH

[TpakTuyeckas padora Ne 2.

"Pemienue s3KkCriepuMEHTAIIBHBIX

3a1ad4 1mo reme «MeTtamisn"

Hemeramel, BX MOJOXKEHHE B
[Tepuonuueckoii cucreme
XUMHUYECKUX djieMeHToR /1. M.
MeneneeBa 1 0COOCHHOCTH
CTPOCHHMSI aTOMOB

dusnueckue cBOMCTBA
HEMETaJJIOB. AJJIOTPOITHUS
HEMETaJUIOB (Ha MpUMepe
KHCIIOpoJ1a, cephl, hocdopa u
yriiepoa)

XHUMHYECKHE CBOMCTBA
TaJIOTE€HOB, CEPhI U UX
COeTMHEHUN

XHUMHUECKHE CBOMCTBA a30Ta,
docdopa u Ux coeMHEHHIA
XnMHUyecKkre CBOMCTBA
yIJIepoJa, KpeMHUS U X
COeIMHEHUI

[IpuMeHeHne BaxxHENIINX
HEMETaJIJIOB M UX COeTNHEHUI

O000I11IeHIE U CUCTEMATHU3ALUS
3HaHU 1o TeMe «HemeTayuiby.

Brruncienus no YpaBHCHUAM

http://schoolcollection.edu.ru/catalog/?yscl

id=11z22f9z28p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z2f9z8p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z2f928p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z2f928p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z2f928p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z2f9z8p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z2f9z8p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z22f9z28p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z22f9z28p0149051290

http://schoolcollection.edu.ru/catalog/?yscl

id=11z2f928p0149051290



http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290

27

28

29

30

31

32

33

34

XMMHYECKUX PEAKIU U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3.

«Permienue SKCIICPUMCHTAJILHBIX

3azad4 mo teme "Hemeramsr"»

KonTponbnas pabora no temam
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MCIUILIUHEI
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Hay4HbIX NPUHIIHMIAX
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KOHTPOJIbHO-U3MEPUTEJIbHBIN MATEPHUAJL

HUToroBasi kKOHTpPOJILHAsSI padoTa
no xumuu 10 (10 kiacc, 6a30Bblil YPOBEHbD).

Cnenuduxanus
KOHTPOJIbHBIX H3MEPHUTEJbHBIX MATEPHAJIOB /ISl IPOBeIeHUsI UTOTOBOH aTTecCTALMH 10
xumuu yyamuxcs 10 kiaacca (YMK «Xumus.10». bazoBsblii yposens. YMK

"T'adpuessin O.C.”)

KoHTpoabHO n3MepUTeNbHbIE MaTepUabl O3BOJSIOT YCTAHOBUTh YPOBEHb YCBOCHUS
yuamumucs 10 kiacca miaHupyeMbIX pe3yabTaToB padboueil nporpammbl «Xumus. 10 kmace»
(yrny6sienHsiit ypoBeHb) CofiepxaHue 1 OCHOBHBIE XapaKTEPUCTUKHU OLIEHOUHBIX MaTEepUaIoB
OIpPEEISAIOTCA HA OCHOBE CIEAYIOIIUX IOKYMEHTOB:

1. ®enepanbHblil rocyapcTBEHHbI 00pa3oBaTeNbHbI CTaHAAPT CPEIHEro OO0ILEero
obpa3zoBanus (mpuka3 MuHHCTEpCTBa 00pa3oBanus 1 Hayku Poccuiickoit ot 17 mast 2012 1. N
413, ¢ u3MeHeHHUsIMU 1 tonostHeHusIMU 29 nexadpst 2014 . N 1645, 31 nexadps 2015 N 1578,
ot 29 urons 2017 r. N 613)

2. Ilpuka3z MunuctepcTBa npocsenienus Poccuiickoit @eneparuu ot 28 nexadpst 2018
r. Ne 345 «O ®enepanbHoM nepeyHe y4eOHHMKOB, PEKOMEHIYEMbIX K HCIOIb30BAHUIO MPHU
peanu3aly HMEIOIIUX TOCYIAapCTBEHHYIO aKKpeAMTAIlMI0 O00pa3oBaTelIbHBIX IPOrpamMmm
Ha4yaJIbHOTO OOIIEr0, OCHOBHOT'O OOIIIETO, CPEHEr0 00IIeT0 00pa30BaHU

3. OcHoBHas oOpa3oBarenbHas NporpaMMa CpeaHero oOImero o0Opa3oBaHUs
MYHHMIMIIAJIBHOTO O0JKETHOro ob1eo0pa3oBarensHoro yupexaenus MBOY Wronbckas
cola

OcCHOBHOH 1eNbI0 TPOBENEHUS WTOTOBOM aTTECTAllUU SIBISETCS YCTAaHOBJIEHUE
(aKkTUYECKOro YpOBHS YCBOGHMS YYaIIMMUCS COJEp)KaHUsA Yy4yeOHOro Kypca XUMHH,
MPaKTUYECKUX YMEHUI U HaBBIKOB 10 npeameTty. CoaepkaHue U CTPYKTypa UTOTOBOM pabOThI
onpeaensercs Ha ocHose PI'OC COO.

CTpyKTypa KOHTPOJILHO# padoThI.

B pabote Bbl€ICHBI TPU YaCTH, KOTOPBIE Pa3INYarOTCs MO COACPKAHUIO U CTETNIEHU
CJI0)KHOCTH BKJIFOYA€MbIX B HUX 3aJaHUM.

Yacte A Brutouaet 14 3amaHuil ¢ BBIOOPOM OTBETa, COJAEPKaHUE KOTOPHIX B IEJIIOM
OXBaTBIBAET OCHOBHBIE BOIPOCHI OPraHWYECKOW Xumuu, n3ydaemble B 10 kmacce. Mx
obo3HaueHue B padore Al, A 2, A 3... A 14 (ypoBeHb cl0OX)HOCTH 0a30BbIi). BeimonHeHue
9THUX 3aJIaHUH MMO3BOJISET OLEHUTH MOATOTOBKY y4aluxcs Ha 06a30BOM ypOBHE.

Yacte B Brimtowaer 6 3a7aHuil MOBBIIIEHHOW CIIOKHOCTH C KPAaTKUM CBOOOJHBIM
orBeToM. MIx o603Hauenue B pabore B 1, B2... B 6.

Yacte C comepxuT 3 3a1aHus C pPa3BEpHYTHIM CBOOOJHBIM OTBETOM (YpOBEHb
CJIO)KHOCTH — BBICOKH ).

Pacnpenesienue 3aganuii padoThl 10 YaCTAM:

Ne Yactu Yucno MakcumanbHblii | % MakcuMmaib Tun
paboTHI 3a1aHUI IIEPBUYHBII HOIO 3alaHUI
Oanmn MIEPBUYHOTO
Oamna




1. A 14 14 36 3ananus ¢ BBIOOpOM
OTBETA

2. B 6 12 32 3aanus ¢ KpaTKuM
OTBETOM

3. C 3 12 32 3aganus ¢
pa3BepHYTHIM
OTBETOM

Hroro 23 38 100

3amaHusi KOHTPOJIbHOM pabOThl OPUEHTUPOBAHBI HA TIPOBEPKY AIEMEHTOB COJCPIKAHUS
TpeX conaep)kareibHbIX OnokoB: «BemectBo», «Xumuueckas peaknus», «llo3Hanue u
MIPUMEHEHHUE BEIIECTB YeIOBEKOM». Pacripesenenne 3aqanuii o JaHHBIM OJI0KaM MPOBEICHO
C Y4eTOM TOrO, Kakoil 00beM 3aHMMAaeT COJep>KaHuEe KaKJIOro M3 HUX B OOIIEH CTPYKType
Kypca OpraHMYeCKOM XMMHH, KAKOE BPEMSI OTBOJMUTCS HA U3YUEHHE 3TOr0 MaTepuaia, a TaKxe
CO CTEINEHbIO TPYJHOCTH YCBOEHHUS YUAIIUMKCS TOTO WJIM MHOTO MaTepHaa.
Koxuduxarop 3;1eMeHTOB coiep:KaHUs, HCIIOJIb3YyeMblil 11 cocTaBiaeHus KUM.

Kon Kon DJIEMEHTHI COJIep KaHus, Ne
0loKka | n»yeMeHTa npoBepsiemble 3aganusimu KUM 3a/laHus
1 YTeBOJOPOIBI M UX POU3BOIHEIC

11 Teopust cTpoeHHs] OPraHUYECKUX COSAMHEHUM: romonorus | Al,
1 n3oMmepus. B3anMHoOe BiIMsHUE aTOMOB B MOJIEKYJIaX. A6,A9 B4

1.2 Tumsl cBsA3ei B MOJIeKyJIaX OpPraHMYECKUX BEIIECTB. A2,B2
I'uOpuansanus aroMHbIX opOuTaneit yriaepoaa. Pagukan,
(yHKIIMOHANbHAS TPYIINA.

1.3 Knaccudukanus oprannueckux Bemects. Homenknarypa. | AS, B6

1.4 XapakTepHble XUMHUYECKHE CBONCTBA YIJIEBOAOPOJIOB. A3, A4

2 Kucnoponocoaepxaiiye u a30Tcoepxaiiie CoeIMHeHNs

2.1 XapakTepHble XUMUYECKHE CBONCTBA CIUPTOB U (peHonos. | All

2.2 XapakTepHble XUMUYECKHUE CBOMCTBA albJETHI0B, KUCIOT U | A8, Al4
3(upoB.

2.3 XapakTepHble XHMHYECKHE CBOMCTBa aszorcojepkammx | A6, Al3
OpPraHUYECKUX COeTMHEHUN: aMMHOB U @aMUHOKHUCIIOT.

2.4 buonornueckn BakHBIE BelIecTBa: JKUpBL, Oenku, | B3
YTJIE€BOJBI.

2.5 B3anMoCBsI3p OpraHUYECKUX COEANHEHN. C2

3 MeTob! To3HaHMSI B XUMUHU. DKCIIEPUMEHTAIbHBIE OCHOBBI

XUMHH. XUMUS U )KH3Hb.

3.1 OcHoBHBIE  CHOCOOBI  TONy4eHUs  yriaeBoaopoaoB | A7, A10
(;rabopatopHbIe)

3.2 OcCHOBHBIE CTIOCOOBI TOTYYEHUS KUCIOPOICOAEPHKAIIUX B5
COeTMHEHMH (J1a0)

3.3 OO6mme HayyHble TPUHIMUIBI XHM. Tpou3BojacTBa. | Al3
XUMHUYECKOE 3arpsi3HEHHUE OKPYKAKOWIEH Cpelbl U €ro
TIOCJICAICTBUS




3.4 [TpupoaHbIE HICTOYHHUKH YTIEBOJOPOIOB, UX mepepadoTka. | A7

3.5 Pacuets! TermoBoro s dexra peakiuu. Al2

3.6 Pacuetsr Mmacchl, 00beMa, KOTHMUYECTBA BelecTBa MpoaykTos | B1, C3
PEaKIH, €CIIU OJHO M3 BEIIECTB UMEET IPUMECH.

3.7 Haxosxenne MosaekyIsipHOr (hOpMYJIbI BEIIECTBA C1

IIpoBepsiemble BUABI 1€ATEJIbHOCTH:

1. Ha3piBaTh U ompenensiTh BEIIECTBA, UX CBOWCTBA, MPU3HAKU M KJIacCHU(PHUKAIUU
BEILIECTB, TUIIbI PEAKIUH U JIp.

2. CocTaBisTh GOpMYJIbl BEUIECTB, YPABHEHUS XUMHUUYECKUX PEaKIIHA.

3. XapakTepr3oBaTh CBOMCTBA U IPUMEHEHHUE BEIIECTB.

4. OOBSCHATHP 3aKOHOMEPHOCTH B H3MEHEHHHM CBONCTB BEIIECTB, CYIIHOCTU
XUMHYECKUX PEAKIIUH.

5. IIpoBOAUTDH BHIYMCICHUS IO XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM.

Bpems BbinoaHenust padotsl — 80 MUHYT.

Cucrema OlLIEHUBaHUS.

BepHoe BbImosiHeHNE KaX10T0 3a/1aHus 4acTu A oneHuBaercs 1 6aiom, yactu B —1-
2 Gamnamu.

3amanne 4yacth C HWMEET MATh AJIEMEHTOB COJEPXKAHMS, KaXIbId M3 KOTOPBIX
orieHuBaeTcs B 1 Oam, a 3aaHue B 1eJIOM — B 5 0aiioB.

OrieHKa 3a BBITIOJIHEHHE PA0O0THI OMPEEISIETCS TI0 MTHOATIIFHOM IIKaJIe:

oT 29 1o 39 6amioB — oleHKA 5,

ot 20 1o 28 6amioB — oreHka 4,

ot 12 1o 19 6amioB — oneHka 3,

MeHee 12 6amioB — oleHKa 2.

JlonomHUTEIbHBIE MaTePUATTBI:

1. Ilepuonnueckas cucrema xumudeckux snementos [[.J11.Menneneena.
2. Tabnuna pacTBOPUMOCTH COJIEH, KUCIOT M OCHOBaHMM B BOJIE.

3. DIEKTPOXUMUYECKUN P HAPSHKEHU METAIIIOB.

4. KanpkynsaTop.

KonTpoJsbHasi pa6oTa no opraHu4eckoii Xummuu (MTOrosas).
JeMOHCTPAMOHHBIN BAPUAHT

WNHcTpyKIus utst yqammxcs.

Tect cocrout u3 yacreit A, B u C. Ha ero Bemmosinenue orBoautcst 80 MUHYT. 3aaHus
PEKOMEHJIYEeTCSl BBIMOJHATH TO TOpSAKY. Eciu 3amanue HE ymaercsl BBIOJHHUTH Cpasy,
nepenauTe K cieayromemy. Eciiu octaHeTcst BpeMsi, BEpHUTECH K MPOMYILIEHHBIM 3aJaHUSIM.

Yactp A. K kax1oMy 3a1aHIIO 4aCTH A JTaHBI HECKOJIBKO OTBETOB, U3 KOTOPHIX TOJIBKO
OJIMH BepHbIN. Bribepute BepHbIii, o Bamemy MHEHHIO, OTBET.

A1l. Bemectsa, umetomue popmynsr CHs — O — CHz u CHs — CH2 — OH, sBnsiroTcst
1) romonoramu; 2) uzomepamu; 3) noauMmepamu; 4) nenTHIAMH.
A2. YrieBogopo, B MOJIEKYJIe KOTOPOTO aTOMbI YIJIEpOJa UMEIOT Sp3
TUOPUIN3AIUIO
1) 6yren-1; 2) Oyran; 3) Oyraguen-1,2; 4) Oytun-1.
A3. ITpoayKToM TUipaTaliuy STUJICHA SIBISIETCS:
1) ciupT; 2) KucnoTa 3) anpaerum; 4) ankaH.




A4. TonbKO B OJIHY CTaJMI0 MOXKET NPOTEKATh THAPUPOBAHUE ITOTO YIIIEBOIOPOAA:
1) 6yramuen-1,3; 2) 6yren-1; 3) 6enzon; 4) OytuH-2.
AS5. KosmnuecTBO aTOMOB BOJOPO/1a B LIUKJIOTEKCAHE:
1)12; 2)8; 3)10; 4) 14.
A6. Peakuust cpesibl B BOJHOM pacTBOPE TIUIMHA!
1) HeliTpanbHas; 2) kucias, 3) coieHas; 4) meaovHasl.
A’7. B 1pOMBIIIJIEHHOCTH ApOMATUYECKHUE YTIIEBOAOPOIbI TOIYUYaAOT U3. ..
1) mpuponHoro rasza; 2) HegTH; 3) OCTaTKOB TOPHBIX MOPo/I; 4) Topda.
A8. YKcycHas KUCIIOTa HE BCTyNAeT BO B3aUMOJICHCTBHE C BEIIECTBOM:
1) okcun kanmpist  3) Menp  2) MeTaHOJT  4) MHIIEBas cona
A9. AnleTuieH NpuHaJICKUT K TOMOJIOTHYECKOMY PATY:
1) ankaHOB; 2) aIKUHOB; 3) apeHOB; 4) aJIKEHOB
A10. TTomumponuiieH moy4daroT U3 BemecTBa, (hopMyna KOTOporo:
1) CH2=CHz; 2) CoHz; 3) CHs—CH2-CHs; 4) CH2=CH - CHa.
All. K s70BUTBIM BellIeCTBAaM OTHOCUTCS:
1) metanomn; 2) atanoi; 3) npomnanoit; 4) 6yraHod.
A12. Ilpu cropanuu 3 MOJIb METaHA 10 TEPMOXUMHUUECKOMY YPABHEHHIO
CHs + 202 =CO2 + 2H20 + 880 k/I>k BbIACINIOCH:
1)293,3 xJIx; 2) 1760 x/Ix; 3)2640 x/lx; 4) 880 xIx.
A 13. ®eHoun Henb3s UCHIOB30BaTh JJIS ITOIYYEHUS:
1) xpacuteneit 3) nuiieBbIX 100aBOK 2) KanpoHa 4) B3pbIBUATHIX BELIECTB
A 14. ®opmanuH — 3TO BOAHBIN pacTBOP

1) ykcycHoro anpaeruja 3) MypaBbUHOTO allbJeTuaa
2) YKCYCHOM KHCIIOTBI 4) >TUI0BOTO crIUpTa
Yacts B

OtBeroM k 3amaHusiM 3Toil yactu( B1-BS) sBisercs nocnenoBareabHOCTh LGP WK
YHCII0, KOTOpblE CcleAyeT 3amucaTh B OmaHk orBeroB Nel cmpaBa oT HoMepa
COOTBETCTBYIOILIETO 3aJjaHMs, HauMHas ¢ nepBoi kietouku. Kaxnayro nuudpy u 3anaryio B
3aMnycy AeCITUYHON ApOoOU MUIINTE B OTJEJIBHOMN KJIIETOUKE B COOTBETCTBUU C IIPUBEACHHBIMU
B OyaHkKe oOpas3lamu.

1. O6bem raza, KOTOPbIM BBIAENUTCA MU TUIponu3e 6,4 T kapOuaa Kaiblius, paBeH

7 (3amMIINTE YUCIIO C TOYHOCTBIO 10 JECSTHIX).
2. YCTaHOBUTE COOTBETCTBUE MEX/ly Ha3BaHWEM BELIECTBA U YHACIOM [|-CBSI3€l B €ro

MOJIEKYIIE.
HasBanue BemecTna Yucno m-cBsized B MOJIEKYJIE
1) aTan a) HOJIb
2) oyraauen-1,3 0) omHa
3) mponen-1 B) JIBE
4) aueTuniexH T) TpH

1) 4eThIpe
3. YCcTaHOBUTH COOTBETCTBHE:
BEIIIECTBO HAXO0XJICHUE B IPUPOJIC
1) I'mroxo3a a) B COKE CaxapHO# CBEKJIbI
2) Kpaxman 0) B 3epHE
3) Caxapo3sa B) B BUHOTPAIHOM caxape
4) Lenmono3a ') B IpEBECUHE

4. Yucno n30MepHBIX HUKI0aNKaHOB coctaBa CsHig paBHO:
(3anmuIIuTe 1Eenoe Yucio).




5. YcTaHOBUTE COOTBETCTBUE MEXKAY PEAreHTAMU U TUIIOM PEaKIUH.

PearenTsr

1) CoHat O2 >

2) CHs >

3) CH3COOH + KOH ->
4) CH4+ Clp ->

6. YcTaHOBUTE COOTBETCTBHE MEXIY Ha3BaHHWEM BEIIECTBA U ero (opMyIIoil.

Haszpanue Bemecrna

1) sTan

2) MeTaHOa

3) mponaHoBast KUCIIOTa
4) anieTHiIeH

Yacts C

Tun peaknuu
a) 3aMelIeHne
0) OKHCIIeHUE

B) IIPUCOEINHEHUE

r) oOMeHa

1) pa3JioxKEeHUe

r) CH3-CH,-COH

dopmyia
a) CH3-CHs
06) CHs-OH

B) CoH»

1) CH3-CH2-COOH

1. Ilpu cropanuu yriesonopozaa Beiaenunocs 0,22 r yriekucnoro raza u 0,09 r napos
BoAbl. [IMOTHOCTE 3TOrO BemiecTBa Mo Bo3Ayxy paBHa 1,45. Omnpenenure MOJEKYISPHYIO

bopmyiy yriaeBoaopoja.

2. 3anuIuTe peakluu, COOTBETCTBYIOLIUE CXEME!
Kapbun xanpiuss — anetwsieH — OeH301 — XJopOeH3on — Tonyoia— 2,4,6-

TpUOPOMTOITYO.

3. Kakoit o6vem oxcuma yriuepoga (IV) (H.y.) BBIAENUTCS MPU B3aUMOICHCTBHUH
pacTBopa, coaeprkamiero 2,3 r MypaBbHHOM KUCIOTHI C M30BITKOM KapOoHaTa KaJlbIIHsl.
OtBernl u pewenns. (1 Bap)

Al A2 | A3 A4 | A5 | A6 | A7 | A8 | A9 A10 | A11 | A12 | A13 | Al4
2 2 1 2 1 1 2 3 2 4 1 3 3 3
Bl B2 B3 B4 | B5 B6 Cl C2 C3

2,241 | aBOB | BOar | 4 oxara | aOns CsHs 1,12

Coneprxkanue BepHoro orera 3afanus C 1 ¥ ykazaHus IO €ro OLIEHUBAHUIO

ONeMEeHThI OTBETA:

basnel

1) Onpenenena macca (koimuecTBo) yriuepoaa: x=0,22*12/44=0,06 (r).

2) Onpenenena macca (kosmuectBo) Bojgoposa: y=0,09%2/18=0,01 (r).

3) Onpeneneno npocreiiniee cootnomenue: x: y=0,06/12: 0,01/1=1:2

4) Onpenenena Mr(CxHy)= 1,45%29 =42,

5) Ompenenena popmyna Bemectsa: 42/14=3 — C3H6

OTBeT HpaBHHBHBIﬁ u HOJIHBIfI, BKJIFOYACT BCC HAa3BAHHBIC BHIIIC 3JICMCHTBI

[IpaBuibHO 3anMcanbl 4 3JIeMEHTa OTBETA

IIpaBriibHO 3anucaHbl 3 371EMEHTA OTBETA

[IpaBuiibHO 3amMcaHbl 2 3JIEMEHTa OTBETA

IIpaBmibHO 3anucal 1 3;eMeHT OoTBeTa

Bce aneMeHTHI OTBETA 3alIHCaHBI HCBCPHO

O NWik~|ol




CO,I[ep}KaHI/IC BCPHOI'O OTBCTA 3a/IaHUA C2u YKa3aHHs 110 €T0 OUCHUBAHUIO

IIpuBeieHbI YpaBHEHHUsI pEAaKIUi, COOTBETCTBYIOINE CXEME:!

1) CaC2 +2H20 = C2H2 +Ca(OH)2

2) 3C2H2 = C6H6

3) C6H6 + CI2 = C6H5CI + HCI

4) C6H5CI + CH3CI + Zn = C6H5CH3 + ZnCI2

5) C6H5CH3 + 3Br2 = C6H2Br3CH3 + 3HBr

OtBeT HpaBHJ’IBHBIfI u HOJ'IHBIﬁ, BKJIIOYACT BCC HAa3BAHHBIC BBIIIC 3JICMCHTHI

[IpaBuibHO 3anucanbl 4 ypaBHEHUS peaKkuid

[IpaBmibHO 3anucanbl 3 ypaBHEHUs peakuil

[IpaBuiibHO 3anucanbl 2 ypaBHEHUS PeaKuil

[IpaBmiibHO 3anucano | ypaBHEeHHE peakuu

Bce sneMeHTHI OTBETA 3aMCaHbl HCBCPHO

Conepsxanne BepHoro orsera 3ananus C 3.

WO IR INW KO

[IpaBuiIbHO 3aNMCaHO YPABHEHHE XUMUYECKON PEAKIIHH

CaCO3 + 2HCOOH = (HCO0)2Ca + H 20

[HEN

HalineHo Kkoau4ecTBO BeIIeCTBA YIVIGKUCIOTO Ta3a x=2,3%22.4:46
x=0,05moB

Hatinen o6beM raza V= 0,05%22,4=1,12 (1)




HTorosasi KOHTpoJIbHAA padoTa
no xumum (11 kiaacc, 6a30Bblil ypOBEHbD).

Cneyugukayusn
KOHMPOJIbHBIX USMEPUMETbHBIX MAMEPUATINE O]151 NPOBEOCHUA UNL020601 AMMeCmauuu

no xumuu yuauwguxca 11 knacca (YMK «Xumus.11». bazoewiit yposenv. YMK
"I'aopuenan 0.C.)

KoHTponbHO n3MepuTeNnbHbIE MaTEPUAbl IO3BOJSIOT YCTAHOBUTh YPOBEHD YCBOCHMS
yuyamumucs 11 kiacca niaaHupyembIX pe3yiabTaToB pabodei mporpammsl «Xumus. 11 kmace»
(yrnyonenHsiii ypoBenb) ConepaHie U OCHOBHBIE XapaKTEPUCTUKH OLICHOYHBIX MAaTEPHUAJIOB
OIIPEJIENIAIOTCS HAa OCHOBE CIENYIOIIUX JOKYMEHTOB!

1. ®enepanbHblii TOCYJapCTBEHHbIH 00pa30BaTENbHBIM CTAaHAAPT CPEAHEro OOLIEero
oOpa3zoBanus (mpuka3z MuHucTepcTBa 00pazoBanus 1 Hayku Poccuiickoit ot 17 mast 2012 . N
413, c u3MeHeHusIMH 1 fonioHeHusIME 29 nexkadps 2014 r. N 1645, 31 nexadps 2015 N 1578,
ot 29 mnrons 2017 r. N 613)

2. IIpuxka3z MunucrepcrBa npocsemienus Poccuiickoit denepaunn ot 28 nexadbps 2018 r. Ne
345 «O ®depepasibHOM IepeuyHe Y4YEOHMKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO IIPU
peanu3ani MMEIOMIUX TOCYIAapCTBEHHYIO aKKPEAMTAIMI0 O00pa3oBaTeIbHBIX MPOrpaMm
HayvaJIbHOTO OOIIEr0, OCHOBHOTO OOILEro, CpeTHEro o01ero oopa3oBaHus»

3. OcHoBHas o0pa3oBaTeabHas MporpaMMa CpeIHero o0IIero 00pa3oBaHus MyHHUITUTIATHHOTO
OI0JKETHOTO 00111€00pa30BaTEIBLHOTO YUPEKACHUS Hronbekas CpeaHsis
o01reoOpa3zoBarenibHast MIKOJIa

OCHOBHOW 1IeNbI0 TPOBEJICHUS] WTOTOBOM aTTecTalMM SIBJISETCS YCTaHOBJIEHUE
(aKTUYECKOr0 YpOBHS YCBOEHHUS Y4YalIUMHCS COJEp)KaHus ydeOHOro Kypca XUMHH,
MPAKTUYECKUX YMEHUH U HaBBIKOB 10 npeaMeTy. CoaeprkaHue U CTpyKTypa UTOrOBOM paboThI
onpeaensercss Ha ocHose PI'OC COO.

1. HazHaueHne KOHTPOJILHON pabOThI
[IpoBepouHasi paboTa NTPOBOAMTCA C IEJIbI0O YCTAHOBJEHMS COOTBETCTBUSA KayecTBa

MOJITOTOBKH o0yyJaromuxcs TpeOOBaHUSAM denepanbHOTO rOCyJapCTBEHHOTO
00pa30BaTeNbHOrO CTaHIApPTa CpeAHEro oOmiero oOpa3oBaHHs MO XWUMHUHU (YrIIyOJIEHHBIH
YPOBEHD)

2.CTpyKTypa KOHTPOJIBHON PabOTHI

PaGora cocrout u3 18 3amanuii, cpenu kotopsix 10 3amanuii Tuna A, narte 3aganuil Tuna B, 3
3ananus tumna C. 3aganue A mpeamnonaraet BbIOOp OJHOTO MPaBHILHOTO oTBeTa U3 4-X. [lpu
pelIeHny 3a/laHuid YacTu B Hy»KHO yCTaHOBUTH COOTBETCTBHE MEXK]y 3JIEMEHTaAMH IIPaBOIo U
JIEBOTO CTOJIONA TAOJIMIIBI, 3aMycaTh MOCJIENOBATEILHOCTh MU(P WIM OTBET K 3amade. B
3ananusax Tuna C HeoOX0UMO MIPUBECTH MOJIHOE PEIICHHUE.

Pacnpenesienne 3aganuii padoThbl 10 YaCTAM:

Ne Yactu Ywucno MaxkcumManbHBIN % MakcuMalb Tun
paboTHI 3aJaHuH MEPBUYHBIN HOTO 3aJaHIH
Oamn IIEPBUYHOTO
Oanna

1. A 10 10 35 3ananus ¢ BBIOOpOM
OTBETa

2. B 5 10 35 3amaHus ¢ KPaTKUM
OTBETOM




3. C 3 9 30 3amanus ¢
pasBEpHYTHIM
OTBETOM

Hroro 18 29 100

Bpemsi BbInoJiIHeHUsI Pa0OThHI

Ha BrImosTHEHME KOHTPOIBHOUM paboThl OTBOAUTCS 40 MUHYT.
4. JlonoTHUTEIHHBIC MaTePUAITBI M1 000PY/I0OBAHHE
* [lepuoanyeckas Tabnuia xumMmuueckux saemeHToB /.M. Menneneena;
* Ta0NUIIa PAaCTBOPUMOCTHU KHUCIIOT, OCHOBAHUM U COJIEH B BOJIE;
* 3JICKTPOXUMHUYCCKUN PsiJl HANPSDKCHUH METAJIJIOB;

HEMPOTrPaMMHUPYEMbIN KAIBKYJIATOP
5. Cuctema OLICHMBAHUS OT/ICIBHBIX 3aJaHUH B paOOTHI B IIEJIOM
Kaxxoe mpaBwiIbHO BBINIOJHEHHOE 3aaHuMe 4actTu A oreHuBaerca B 1 Oamr Kaxmoe
MPaBUJILHO BBHITIOJIHGHHOE 3a/IaHMEe 4YacTH B oleHuBaeTcs B 2 Oajia, €Ciu BCE YETHIPE
COOTBETCTBUS YCTAHOBJIEHBI BepHO. Eciin ydaiuiics, BEpHO ONPEACIII TPH COOTBETCTBHUS, TO
TaKo€ BBINOJIHEHUE orleHBaeTcs B 1 6amt. Kaxmoe npaBuiibHO BBIMTOJTHEHHOE 3a[aHUE YaCTH
C onenuBaercs B 3 Oaia.
BrinonnHeHue paboThl onpenesseTcs Mo NATHOALTLHOM IIKaJe:
0T 25 10 29 6asIoB - OLIEHKA «5»
ot 17 no 2406au10B - OoLleHKA «4»
oT 10 no 170aimioB - omeHKa «3»
oT 0 10 9 6aIoB - OIlEHKA «2»

Konundukarop 3/1eMeHTOB cofep:KaHus M TPeOOBAHUI K YPOBHIO OATOTOBKH

o0y4aromuxcs Il NPOBeJeHUs HTOT0OBOM KOHTPOJILHOM padoThI

3aganue [IpoBepsieMblil AIEMEHT COJEPHKAHUS Kon
MIPOBEPSIEMOTO
JJIeMEHTa
coJIepKaHus
1 TeopeTrueckne OCHOBBI XUMHUHU

11 CoBpeMeHHbIE TPEICTABICHUS O CTPOCHUU aTOMa

Al DJeKTpoHHask KOH(UTypanus aToMa U HOHa 1.1.1.

A2 CtpoeHue >IeKTPOHHBIX 00O0JI0OUEK aTOMOB 3JeMeHTOB mepBbix | 1.1.1
YETBIPEX MEPUOJIOB.

1.2 [Tepuoamaeckmii 3aKOH u nepUOaNIecKast cucTema
JA.N.Mengeneera

A3 3akoHOMepHOCTH Tiepuoanuecko cucremsl /.M. Menneneena 1.21

1.3 XUMUYECKas CBSI3b U CTPOSHUE BEIIECTBA

AS THUIBI KPUCTAITMYECKUX PEUIETOK 1.3.3

1.4 XHUMHYECKUE PEaKITUN

A4 XUMHUYECKOE PABHOBECHE U CIIOCOOBI €T0 CMEICHUS 144

A6 DIIEKTPOTUTHYECKAsT JUCCOIMAIIHS 145




B3 Peakiinu nosHoro ooMena 1.4.6

B4 Peakmiu nonHoro oomMeHa 1.4.6

A9 THUIIBI XUMHYECKUX PEaKLMi B OpraHM4eCKON XUMUH 141
2 Heoprannueckas xumust

B2 Knaccugukaius HeOpraHn4eCcKHx BEIECTB 2.1

A7 XUMHYECKUE CBONCTBA BEILIECTB 2.3

A8 XapaKTepHbIE CBOMCTBA BEIIECTBA. 2.4
3 Opranndeckasi XUMUS

A10 | Knaccugukamnusi OpraHHuECKUX BEIIECTB 3.3

B1 XVMUYECKUE CBOWCTBA OPTaHMUECKUX BEIIECTB 3.4
4 Mertoibl TO3HAHUSA B XUMUU. XUMUS U KU3Hb

4.1 DKCTHepUMEHTAIbHBIE OCHOBBI XUMHH. PacuéTel M0 XUMHUYECKUM

dbopMysiaM U ypaBHEHHSIM PEaKIIHH.

BS MaccoBast 10111 pacTBOpEHHOIO BenlecTna (3aaya) 411

Cl OBP. MeTton anekTpoHHOTO OanaHca 1.4.8

C2 3amaya Ha BBIXOJ] IPOJYKTA OT TEOPETHUYECKU BO3ZMOKHOTO 4.3.8

C3 Kommiekcuas 3agaga 431,435

HNTorosasi koHTpobHasA padoTa nmo xumuu 11 kiaace




JleMOHCTPALMOHHBII BAPHAHT
Yacrts A
Al. Dnextponnas koupuryparus 1s22s?2p®3s?3p® coorBercTByer yacTuie
1) Li* 2) K" 3)Cs* 4)Na'
A2. Yucno »HEpreTMUecKUX YPOBHEW M YMCJIO BHEUIHMX 3JIEKTPOHOB aTOMa XJIOpA PaBHBI
COOTBETCTBEHHO
1)4,6 2)2,5 3)3,7 4)4,5
A3. B KakoM psay XUMHUYECKHE 3JIEMEHTHI PACIIOJOKEHbl B IOPSAKE BO3PACTaHUA MX
aTOMHOTO pajuyca:
1) Na, Mg, Al, Si 2) Li,Be,B,C 3)P,S,Cl,Ar 4)F,O,N,C
A4. B cucreme 2SO02(r) + O2(1) 2SO3(r) + Q
CMELICHHUIO XMMUYECKOT'O PABHOBECHUS B CTOPOHY HCXOAHBIX BEILECTB OyJeT CIOCOOCTBOBATH:!
1) ymeHblIeHUE 1aBlIeHUs] 2) yMEHbILIEHUE TEMIIEPaTyphbl
3) yBenuyenue konueHntpauuu SOz 4) ymenbiieHue konuentpauu SO3
AS. AToM sABIISIETCS CTPYKTYPHOM YaCTULIEH B KPUCTAIUIMYECKOM pELIETKE:
1) metana 2) Bojoponma 3) kuciopoja 4) KpeMHUS
A6. ToIbKO CUIIBHBIE 3JIEKTPOIUTHI IPECTABICHBI B PSAAY
1) Cu(OH)2, NaCl, HsPO4  2) FeCls, H2S, NaOH
3) Na2SO4, HNO3, NaOH  4) KNOgz, H3N, Mg(OH):
A7. Xumuueckast peakiys BO3MOXKHa MEXKY
1) oxkcunom mapranna(VII) u okcuaom kanust 2) OKCUIOM KpEMHUS U BOJIOM
3) oxcuaom yriuepona(IV) u okcunom cepoi(VI)
4) okcunoMm ochopa(V) u okcunom cepoi(VI)
A8. BepHbl 11 creayromue CykAeHHUs O THAPOKCUE [IMHKA!
A. I'upokcu HUHKA pacTBOPSIETCS B CEPHOU KUCIIOTE.
b. I'mapokcu1 IMHKA pacTBOPSAETCS B IIEJI0YN HATPUS.
1) BepHO TONBKO A 2) BepHO TOJBKO b
3) BepHBbI 00a cyxaeHust 4) 06a CyKAeHUsI HEBEPHBI
A9. IlpeBpaienue 6yrana B OyTeH OTHOCUTCS K PEAKIIUU
1) monumepu3anuu 2) neruaparanuu
2) nerupupoBaHus  4) U30MepU3ALUU
A10. K nonucaxapuiaM OTHOCUTCS
1) nezokcupubo3a 3) memmono3a  2) rajakto3a  4) MaabTO3A
Yacre B
B1. [Ins MmeTana xapaKkTepHBbI:
1) peakuus ruipupoBaHus  2) TeTpadapuyeckas GopMa MOIEKYIIbI
3) HanUuue m- CBSI3U B MOJIEKYJIe
4) sp®-rubpumsanys opouTaseil aToMa yriepojaa B MoJeKyie
5) peakiuu ¢ TAIOT€HOBOIOpOJaMu  6) TOpEHHE Ha BO3/IyXE
Ortser: . (BanumuTe U@L B MOPSAIKE BO3pACTAHUS.)
B2. YcraHoBuTe COOTBETCTBHE MEXIY HA3BAHMEM BEIIECTBA M KJIACCOM HEOPTaHMYECKHUX
COEMHEHMI, K KOTOPOMY OHO IIPUHA]JIEKNUT:

HA3BAHUE BEIIECTBA KJIACC COEJIMHEHUIA
A) ammuak 1) menous

b) constnas kucmora 2) OCHOBHBII OKCH]T

B) runpoxcun HaTpus 3) ocHOBaHuE

I') okcun xpoma(1II) 4) am$pOTEepHBIN OKCHU]T

5) KUCTIOTBI



6) JeTyyee BOAOPOJIHOE COCTUHEHUE
B3.YcraHoBUTE COOTBETCTBHE MEXJIy pEarcHTaMd ©  COKPAalI¢HHBIMA  WOHHBIMHU

YPaBHCHUAMMU

PEATEHTHI VPABHEHMUE

A) NazS u HCI 1) Cu?* + 20H = Cu(OH):
B) Ba(OH); 1 NazSO4 2) COs> + 2H" = CO;2 + H20
B) K2CO3 u HNOs 3) S* +2H" =HS

I') CuSO4 u NaOH 4) Ba?* + SO4% = BaSO4

5) 2Na* + SO4 % = Na;SOs
6) COs> + 2H" = H,CO3
B4. M3omepamu SBISIOTCS Hapbl BELLIECTB:

1) MeTaHa b U METAHOJI 4) 6yteH — 1 u 2- MeTUIIIPOTICH

2) OyTaHOJ ¥ TUATHUIIOBEIA 3Gup  5) sTHIaneraT u OyTaHOH-2

3) MKJIOTEKCaH U TeKCaH 6) IIMKJIOTEKCaH U TEeKCHH

BS5. ITpu nob6asnernu 300 T Boabl k 340 T 15 % - HOro pacTBOpa MaabTO3bI, TOJYIHIIN PACTBOP
C MaccoBOil onei %. (3anummTe YuciIo ¢ TOYHOCTHIO JI0 LEIBIX.)

Yacrs C

C1. Mcnonb3ys METOA 3JIEKTPOHHOIO OajaHca, COCTaBbTE YPABHEHUE PEAKIMM:

FeClz + H,S = FeCl, + S + HCI

Onpenenure OKUCIUTEIb, BOCCTAHOBUTEID.

C2. PaccuuraTh Maccy METAJNIMYECKOIO OCaJKa, 0Opa3oBaBILIEroCs MpH HarpeBaHuu 9,2r
yKCYCHOro anperuaa u 15,9 r ammuauHoro pactBopa okcunaa cepeopa(l), ecnu maccoBas
JOJIIBBIXO/1a MPOAYKTA cocTaBuiia 96% 1Mo cpaBHEHUIO C TEOPETUIECKH BO3ZMOKHBIM.
C3PaccuuraiiTe MacCOBYIO JOJIO CEpHOW KHMCIOTHI B pacTBOpe, MOJYYEHHOM CMELICHHEM
200ma 20 % -HOTO pacTBOpa CEpHOM KHUCIOTHI MIOTHOCTHIO1,2 r/Ma u 150 mi 10 %-HOTO
pacTBopa HUTparta 6apust II0THOCTHIO 1,04 r/mut.

OTBeTHI K UTOT0BOII KOHTPOJIBLHOI padoTre mo xumuu B 11 Kiacce

Al 4 Bl 246

A2 3 B2 6514

A3 4 B3 3461

Ad 1 B4 24

A5 1 B5 8

A6 3 Cc1 Fe — okucnutens,
A7 1 S - BOccTaHOBUTEND

A8 3 c2 14

A9 2 c3 11,28%

Al10 3






CucreMa oeHUBAHUS
KPUTEPUM OUEHMBAHUWSA PA3JIMYHBIX ITPOBEPOYHBLIX PABOT

[Tpu onieHke y4eOHBIX TOCTHIKCHUHN YUalIMXCsl IPUMEHSETCS KpUTEPUAIBbHAS CHCTEMA OIICHUBAHUS
0 MATHOAUTLHOM 1IKase (0TMETKa «1» He CTaBUTCSA):

Kputepun o1ieHKY MPOSKTHON U UCCIIEA0BATEIHCKON pabOThI pa3padaThIBAIOTCS ¢ YIETOM IIeeH
3aJ1a4 MPOEKTHOMN AESITeNbHOCTH Ha IaHHOM 3Tane oopa3oBanus. Kpumepuu unousudyanvnozo
npoexkma.

1. CmocoOHOCTH K CaMOCTOATENBHOMY NPUOOPETEHUIO 3HAHWKA W PEHICHUI0 TpoOieM,
IPOSIBJISIIOIIASCS B YMEHMM IOCTaBUTh NMpoOJIeMy M BbIOpATh aJeKBaTHbIE CHOCOOBI €€ pelIeHus,
BKJIIOYass TIOUCK M 00paboTKy HH(pOpManuu, (OPMYIHPOBKY BBIBOJOB W/WIM OOOCHOBAaHUE U
peanu3anuio/anpodanuo MPUHIATOTO pelIeHus, 00OCHOBaHUE M CO3[JaHHE IPOrHO3a, MOJAEIH,
MakeTa, 00beKTa, TBOPUYECKOTO peIIeHUs U T. I. JlaHHBIH KpuUTepuil B 1IEJIOM BKJIIOYAET OLIEHKY
c(hOPMHUPOBAHHOCTH ITO3HABATEIHHBIX YICOHBIX JCHCTBUM.

2. ChopMupoBaHHOCTh MPEIMETHBIX 3HAHUN U CIOCOOOB ACHCTBUM, MPOSBIISIIONIASCA B YMEHUU
PacKpbITh coJiep)KaHue paboThl, FPAMOTHO U OOOCHOBAHHO B COOTBETCTBHM C paccMaTpUBaeMOU
po06IeMOoil/TeMOl NCIIOTB30BaTh UMEIOIIMECS 3HAHUS U CIIOCOObI IeHCTBUH.

3. ChopMUPOBAHHOCTb PETYISATUBHBIX IEHCTBUM, MPOSIBIAIOMIAACS B YMEHUU CaMOCTOSITEIILHO
IJIAHUPOBATh U YIPABJIATH CBOCH I103HABATEIBHOM [EATEIBHOCTBIO BO BPEMEHH, HCIIOIb30BAThH
pecypcHbIE BO3MOXHOCTH JUIsl JOCTHIKEHMs IieJiel, OCYIIECTBISATH BBIOOP KOHCTPYKTHBHBIX
CTpATeruii B TPYIHBIX CUTyalUsX.

4. ChopMHpOBaHHOCTH KOMMYHUKATUBHBIX EHCTBHUH, MPOSBISIONIASACS B YMEHUU SICHO H3JIOKHUTh U
0(OpMUTH BBHITIOJIHEHHYIO Pa0OTy, MPEJCTAaBUTh €€ Pe3yJIbTaThl, ApTyMEHTUPOBAHHO OTBETHTH Ha
BOITPOCBI.

MaxkcuManbHasi OIIEHKa MO KaXIOMYy KPUTEpHIO HE TOJKHa MpeBbImath 3 OamnoB. [lpu Takom
MOJIXO/I€ JIOCTHMIKEHHWE 0a30BOTO YypOBHSA (OTMETKAa «YAOBJIETBOPUTEIBHO») COOTBETCTBYET
MOJIy4eHHI0 4 MepBUYHBIX OauioB (MO OJHOMY Oally 3a KaXKIbIH U3 YETHIPEX KPUTEpUEB), a
JOCTHKCHHE TTOBBIICHHBIX YPOBHEH COOTBETCTBYET IMOIYICHHUIO 7—9 MTEPBUYHBIX OAIIIIOB (OTMETKA
«xoporto») i 10—12 nepBUYHBIX 0a/IOB (OTMETKA «OTIUIHO).

Kpumepuu OUECHKU YCMHO20 omeema
OtmeTka «5» CTaBHUTCs, €CJIN:

® OTBET IOJIHBINA U ITPABUJIbHBIN HA OCHOBAHWH N3yYEHHBIX TEOPHIL;
® MaTepual U3JI0KEH B JIOTMYECKOU IOCIEA0BATEIBHOCTH, JIUTEPATYPHBIM S3BIKOM;
® OTBET CAMOCTOSTEIIbHBIN.

OtBeT «4» cTaBUTCH, €CIIH,
OTBET IMOJHBIN U MPABWIbHBIN HA CHOBAHUHU U3YYEHHBIX TEOPHIL;

MaTrepual U3J105KEH B OIIPENEICHHOH JIOTHYECKOM MOCIEA0BATEIBHOCTH, IIPU 3TOM JOIIYLICHBI BE-
TPU HECYILECTBEHHbIE OIIMOKH, UCTIPABJICHHBIC TI0 TPEOOBAHHIO YUUTEIIS.

OtMeTKa «3» CTaBUTCS, €CIIH:



OTBET TOJIHBIN, HO TIPH 3TOM JOITyIIICHa CYIECTBEHHAs OLTHOKA;

HJIH OTBET HEIOJHBIN, HECBI3HBIMN.

OTMeTKa «2)» CTaBUTCSI, ECIIU:

MIPH OTBETE OOHAPYKEHO HETMIOHUMAHKE YYaITUMCSI COACPKaHK YIeOHOTO MaTepuaia;

WM JO0NYINCHBI CYIIICCTBEHHBIC OI_HI/I6KI/I, KOTOPBIC yqamnﬁc;{ HE MOXKET UCIIPABUTh IIPpU
HaBOAAIIUX BOIIPOCaxX YUUTEIIA,

100 MPH OTCYTCTBUU OTBETA.
Ouenka IKcnepumMeHmanbHvIX yMeHuil

OHeHKa CTaBUTCs Ha OCHOBaHHNHU Ha6J'II-O,I[eHI/IH 3a Yy4alIuUMHUCA B XO1€ BBITIOJIHCHUSA HpaKTH‘leCKOﬁ
pa6OTH U IIMCBbMCHHOI'O OTYCTA 3a pa60Ty.

OTMeTKa «5» CTaBUTCSI, €CIIU:
paboTa BBIITOJIHEHA TIOJTHOCTHIO U 03 OIMMOOK, CACTaHbI TPABIIIbHBIC HAOIIOCHUS U BBIBOIBI,

IKCIICPUMCHT OCYHICCTBJICH I10 IUIAHY C YYCTOM Tpe6OBaHI/II71 TEXHUKHU 0€30I1aCHOCTH U IIpaBUJI
pa6OTH C BCIICCTBAMH U O60py,HOBaHI/ICM;

MPOABJICHBI OPraHU3allUOHHO - TPYAOBLIC YMCHUA, ITOAACPIKUBAOTCA YUCTOTA U ITOPAAOK Ha
pa60qu MCCTEC, DKOHOMHO HCIIOJIB3YIOTCSA PCAKTUBLI.

OtMeTKa «4» CTaBUTCS, ECIU:

pa60Ta BBIITOJIHCHA ITPABUJIBHO, CACIIaHbI ITPAaBHUJIbHBIC H&6J’IIOJI€HI/I$I " BBIBOJIbI, HO ITPU 5TOM
OKCICPUMCHT MPOBCACH HE ITOJTHOCTBIO;

WJTU JIOTYIIEHBI HECYIIECTBEHHBIE OITMOKU B pab0OTe ¢ BEIIECTBAMHU U 00OPYI0BAHHEM.
OtMeTKa «3» CTaBUTCS, €CIIH:
paboTa BBIMIOJIHEHA IPABUIILHO HE MEHEE, YEM HATIOJIOBUHY,

WJTU JIOTYIIIEHA CYIIIECTBEHHAsI OITMOKA B X0J1€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0(OPMIICHUHN
paboThl, B COONMIOACHUH TTPABIII TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ BEIIECTBAMU U
000pyIOBaHUEM, KOTOPASI UCIIPABIISIETCS MO TPEOOBAHUIO YUUTEIS.

OtMeTKa «2» CTaBUTCS, €CIIH:

JIOTYIIIEHHKI J1Be (M O0Jiee) CYIIECTBEHHBIE OIMOKH B X0/1€ DKCIIEPUMEHTa, B OOBSICHEHHUH, B
odopmiieHnn paboThI, B COOIOCHUH TIPABUII TEXHUKH 0€30MMaCHOCTH, KOTOPHIE YUaIIHiics He
MOJKET UCTIPABHUTh JaKe MO0 TPEOOBAHUIO YUUTEIIS,

paboTa He BBINIOJIHEHA, Y YYAIllerocss OTCYTCTBYET AKCIIEPUMEHTAILHBIE YMEHHUS.

Ouenka ymeHuit pewiams pacuemmsple 3a0a4u



OTMeTKa «5» CTaBHUTCS, €CJIHM B JIOTHYSCKOM PACCYKICHUHU U PELICHUN HET OMIMOOK, 3a/1a4a pelicHa
paIoHaIBLHBIM CIIOCOO0M;

OtMmeTtka «4» CTaBUTCS, €CIU B JIOTHYECKOM PACCYXKICHUN U PELICHUH HET CYIECTBEHHBIX
omMOOoK, HO 3aJaua pelIeHa HepalMoHAIbHBIM CIIOCOO0M, WU JIOMYIIEHO He Ooee IByX
HECYIIECTBEHHBIX OIITHOOK.

Otrmetka «3» CTaBUTCs, €CJIK B JIOTUYCCKOM PACCYKIACHUU HCT CYIICCTBCHHBIX OLHI/I6OK, HO
AonyucHa CymeCTBCHHAs omuOKa B MATEMAaTHYCCKUX pacucrax.

OTMmeTKa «2» CTaBUTCs, €CJIM UMCIOTCA CYILICCTBCHHEBIC OIIMOKHU B JIOTHYECKOM PaCCyKJIACHHUN U B
peuieHuU; OTCYTCTBYCT OTBET HA 3a1dHUC.

OueHKa RUCOMEHHBIX KOHMPOJIbHbIX paﬁom
OtmeTka «5» CTaBHUTCH, €CJIU: OTBET IIOJIHEINA B HpaBHHLHLIﬁ, BO3MOJXHAa HECYIICCTBCHHAA omnoOKa.

OTMeTka «4» CTaBUTCS, €CIIH: OTBET HETOJHBIM WK JONYIICHO He 0oJiee IBYX HECYIECTBECHHBIX
OLINOOK.

OtmMmertka «3» CTaBUTCS, €ClIM: padoTa BHITIOJIHEHA HE MEHEE YeM HaIlOJIOBHHY, JAOIYIIEHa OTHa
CYILIECTBEHHAs OIIMOKA U MPU 3TOM JIBE-TPU HECYIIECTBEHHBIC.

OTMCTKa «2» CTaBHUTCs, CCIIN. pa60Ta BBIITOJIHEHA MCHBIIIC, YEM HaHOJ'IOBI/IHy NN COI[ep)KI/IT
HECKOJIBKO CYIIECTBEHHBIX OIIMOOK, THOO0 paboTa HE BHITIOJIHECHA.

[Ipu ouileHKe BBINOJIHEHHS MTUCbMEHHOW KOHTPOJIBHON pabOThl HEOOXOIUMO YUUTHIBATh TPEOOBAHUS
eauHoro opgorpagpuueckoro pesxkruma. OTMeTKa 3a UTOrOBYIO KOHTPOJIBHYIO pa0OTy KOPPEKTUPYET
MNpeAMICCTBYIOIIUE ITPH BBICTABJICHUH OTMETKHU 3a YCTBCPTH, IOJTYroaue, rola.

Ouyenka mecmoewvlx padom

TecTbl, cocToAIME U3 TATH BOIIPOCOB MOYKHO HCIIONIB30BATh MOCIIE H3YYEHUs KaXI0ro MaTeprana
(ypoka). Tect u3 10—15 BompocoB HCTIOIB3YeTCS TS Tepruoudeckoro KoHTpos. Tect u3 20—30
BOIIPOCOB MOYKHO HCITIOJIB30BATh AJII UTOTOBOT'O KOHTPOJIA.

[Ipu orieHUBaHUY UCTIONB3YETCs CIEAYIOIIAs [IKaja:
Jl71s TecTa U3 msITH BOIIPOCOB

HET OIMOOK — OIEHKa «5»;

OJIHA OIINOKa — OLIEHKA «4»;

JIBE OIIMOKU — OIIEHKA «3»;

TPH OLIMOKH — OIIEHKA «2».

st recta u3 10 Bonmpocos:

10 npaBUJIBHBIX OTBETOB — OLIEHKA «5»;

7-9 IpaBUJIBLHBIX OTBETOB — OLICHKA «4»;



5-6 IIPpaBHUJIBHBEIX OTBETOB — OILICHKA «3»;

MEHBIIIE 5 IIPpaBHUJIBHBIX OTBETOB — OLICHKA «2».






YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O HPOLECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI V1A YYEHUKA

Xumus 10 knacce. bazossiit ypoBens. Yueonuk. YMK "T"a6puensu O.C./ M.: I[Ipocsemenue ,
2021

Xumus 11 knacce. bazossiit ypoBens. Yueonuk. YMK "T"abpuensu O.C./ M.: I[Ipocsemienue ,
2021

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Ta6puensn, O. C. Meroaudeckoe nocooue Xumus 10 kmacc

https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

2. T'abpuensn, O. C. Metoaunueckoe mocoone Xumus 11 kmacc

https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://unikum.rudn.ru/blog/organicheskaya-khimiya-1-izomeriya-i-nomenklatura

https://orgchem.ru/

https://videouroki.net/video

https://foxford.ru/wiki/himiya

http://schoolcollection.edu.ru/catalog/?ysclid=11z2f9z28p0149051290



https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf
https://unikum.rudn.ru/blog/organicheskaya-khimiya-1-izomeriya-i-nomenklatura
https://orgchem.ru/
https://videouroki.net/video
https://foxford.ru/wiki/himiya
http://schoolcollection.edu.ru/catalog/?ysclid=llz2f9z8p0149051290
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