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Padouas nporpamma no yueOHoOMY npeaMery
"Xumusa' piag 10-11 xkiaaccos

HOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro mpeamera «Xumus» (manee - PITYII) Ha ypoBHE cpemHero
obmiero obOpaszoBanust s oOywarommxcsi 10-11-x kmaccoB MBOY «COIII Nely» r. BykTbin
COCTaBJIEHA Ha OCHOBE:

1) ®denepaabHOro rocyIapcTBEHHOr0 00pPa30BaTEJbHOI0 CTaHAAPTA CpPeIHEro 0OIIero
o0pa3oBaHusl, YTBEP)KJICHHOTO TpUKa3oM MuHHCcTEepcTBa 00pa3zoBanus U Hayku P®D or 17 mas
2012 1. Ne 413 (c U3BMEHEHUSMH M JOMOJHEHUIMHU oT 29 nekadps 2014 r., 31 nexabps 2015 r., 29
utonst 2017 r.);

2) IlpumepHOi#i OCHOBHOI 00pa30BaTe/IbLHOII NMPOrpamMMbl CpeIHEro 00LIEero 00pa3oBaHUs
(omoOpenHo pemieHueM GeaepaTbHOTO  y4eOHO-METOIUYECKOTO OOBEIUHEHUs MO oO0IeMy
00pazoBaHuio; MPOTOKOJ OT 28 nroHs 2016 1. Ne 2/16-3);

3) OcHOBHOI 00pa30BaTEIIBHON MPOTPAMMBI CPEHETO OOMIero 0Opa3oBaHUS W Y4EOHOTO IUIaHa
MBOY "COHI Nel" r. BykTbL.

B mporpamme coOmomaercss TMPEEMCTBEHHOCTh C  (pelepalbHBIM — TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM OCHOBHOTO OOIIET0 0Opa30BaHWs; YYUTHIBAIOTCS BO3PACTHBIC H
MICUXOJIOTHYECKHE 0COOEHHOCTH 00yUaIOUIUXCsl, MEKIPEIMETHBIE CBS3H.

VYueOHblii npeamer «XHUMHs» BKIIOYEH B NpeAMETHYIO0 obnacTh «EcTecTBeHHO-Hay4HbIE
MpeIMEeThI» M H3Yy4aeTcsi Ha YpPOBHSX OCHOBHOTO OOIIEr0 M CpeaHero ooOiero oOpa3oBaHUA.
W3yueHne XMMHHM Ha YypOBHE CpeIHEro ooOmero oOpa30BaHWS HANpPaBICHO Ha JIOCTHIKCHHE
CIEIYIOUIMX LIEJICH:

® OCBOCHHME 3HAHMI O XMMHUYECKON COCTaBIAIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpAa,
BOKHEHIINX XUMUYECKUX MOHATHUSAX, 3aKOHAX U TEOPUSIX;

* OBJAJICHUE YMEHUSMU MPHUMEHSTH IMOJIyd€HHbIE 3HAHMS JUIsI OOBSICHEHUS Pa3HOOOpa3HbBIX
XMMHUYECKUX SBJIEHUN M CBOMCTB BEILECTB, OL[CHKU POJIM XUMUU B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTHl U MOJTy4€HUU HOBBIX MaTE€PHAJIOB;

" pa3BUTHE TO3HABATEJBHBIX MHTEPECOB M HHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B Mpolecce
CaMOCTOSITEJIBHOTO TMPUOOPETeHUS XUMHMUYECKUX 3HAHUNA C HCIOJIb30BAHUEM PA3JIMYHBIX
HCTOYHUKOB MHGOPMAIIUH, B TOM YHCJIE KOMIIBIOTEPHBIX;

® BOCHUTaHHE YOSKJCHHOCTH B MO3UTHBHOW POJIM XUMHH B KU3HU COBPEMEHHOTO 0OIIECTBa,
HEO0OXOIMMOCTH XMMHUYECKHA IPaMOTHOTO OTHOILIEHUSI K CBOEMY 3J0POBBIO M OKPYXalOIIe
cpene;

" [IpUMEHEHHE MOJIYYCHHBIX 3HAHUN M YMEHHI JIs1 6€30MacHOT0 MCIOIb30BAHMSI BEIECTB U
MaTepuagoB B OBITY, CEIbCKOM XO34KCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTHUYECKUX
3a/lady B TOBCEIHEBHOM XU3HU, MPEAYNPEXKACHUS SBICHUIN, HAHOCALUIUX Bpell 370POBHIO
Yel0BeKa U OKpYXKaroIen cpee.

Cpennee oOmee oOpa3oBaHHE€ — 3aKJIIOYUTENbHAas CTyNeHb oO0mero oOpa3oBaHUS.
Copepxanue cpeHero oo1ero o0pa3oBaHus HaIIPABJICHO HA PEIICHUE CIEAYIONIUX 3a/1a4:
-3aBeplIeHne 0011e00pa3oBaTeIbHON NOATOTOBKH B COOTBETCTBUU ¢ 3akoHOM «OO0 oOpa3zoBaHMU B
PDy;

-peanuzanus  NpeaAnpodeccCHOHANBFHOIO 00IIero 0o0pa3oBaHMs, MO3BOJISIONIETO 00ECHeUnTh
IIPEEMCTBEHHOCTb OOIIEero U MPo(ecCHOHANBHOT0 00pa30BaHusl.

Baxwueiimeil 3agayeil oOydeHHs XMMUM Ha JTale MOJy4eHHsI CpeqHero oOIiero oOpa3oBaHMS,
SBJISI€TCS TIOATOTOBKA K OCO3HAHHOMY BBIOOPY JKH3HEHHOTO IYTH, CAMOCTOSITEIbHO HMCIIOJIb3YS B
peanbHON )KU3HU, TPUOOPETEHHBIH B IIKOJIE OMBIT ACATEIbHOCTH.

I'maBHBIE 1IETH cpetHero ooIero 06pa3oBaHus SBISIOTCS:

-opMHpOBaHUE [IEHHOCTHOTO MPEJCTABICHNUS O MUPE, OCHOBAHHOTO HA MPUOOPETEHHBIX 3HAHMSIX,
YMEHUSIX, CII0Co0ax e TeIbHOCTH;

-IpHOOpPETEHHE OTBITA TIO3HAHUS, CAMOIIO3HAHHUS, Pa3HOOOpa3HO e TEIbHOCTH;

-IOATOTOBKA K OCO3HAHHOMY BBIOOPY 00pa3oBaTeIbHOM TPaeKTOpHUH.




Oco0eHHOCThI0 00Y4YEHUS! XMMHUU B CPEAHEH LIKOJIE, SBJISIETCS OTIOPa Ha 3HAHMUS, NOJyYEHHBIC TIPU
u3ydeHuu xuMuu B 8-9 Kiaccax, MX pacllupeHue, yriyojaeHue, cucremarusanus. B nsydyeHun
Kypca Oonpmias poJib OTBOIAMTCA XHMHUYECKOMY OKCIEPUMEHTY, KOTOPBIH IpencTaBlieH
MPaKTUYeCKUMH paboTamu, 1a0OpAaTOPHBIMH OIBITAMH, JEMOHCTPAIMOHHBIMH SKCIICPHUMEHTAMH.
OueHb BaKHBIM SBISIETCS COOIOACHUE MTPABUI TEXHUKH O€30MacHOCTH MpU paboTe B XUMUYECKOH
naboparopum.

B kadecTBe IICHHOCTHBIX OpPHUEHTHPOB XHMHYECKOTO OOpa30BaHMs, BBICTYHNAIOT OOBEKTHI,
U3y4aeMble B Kypce XUMHUH, K KOTOPbIM y oOyuarouuxcs GopMupyercss LEHHOCTHOE OTHOLLIEHUE.
OcHOBY ITO3HaBaTENbHBIX LICHHOCTEN COCTABIISIFOT HAYYHbIE 3HaHUS W HayYHbIE METO/IbI IO3HAHUSI.
Pa3BuTHe mno3HaBaTEIbHBIX LIEHHOCTHBIX OPUEHTALMI COJEpX aHUs Kypca XUMHUHU IO3BOJISET
cOpMHUPOBATh: YBWKUTEILHOE OTHOLICHHE K CO3HMIATEIBbHOH TBOPYECKOH AEATENBbHOCTH;
MMOHMMaHHe HEOOXOAUMOCTH 3/I0pOBOT0 00pa3a KHU3HU; MOTPEOHOCTh B OE3YCIIOBHOM BBINIOJIHEHUHT
npaBuyl 0€30IaCHOIO HCIIOJIb30BAaHUS BEUIECTB B IIOBCEIHEBHOM JKM3HU; CO3HATENbHBIN BBIOOP
Oynyiei nmpodeccuoHaIbHOM NeITeTbHOCTH.

[Ipennaraemplii Kypc cnocoOCTByeT (OpPMUPOBAHHIO KOMMYHHMKATHBHBIX II€HHOCTEH, OCHOBY
KOTOPBIX COCTaBJISIOT:

-mporiecc OOLIEHUS M TIpaMOTHas pedb, CHOCOOCTBYIOUIME MPABUIBHOMY HCIOJIb30BaHHUIO
XHUMHYECKOH TEPMHUHOJIOTHU;

-pa3BUTHIO TOTPEOHOCTH BECTH JWAJOr, BBICIYIIMBATh MHEHHME OINOHEHTa, y4acTBOBaTh B
TIMCKYCCUU;

-pa3BUTHIO CHOCOOHOCTH OTKPBITO BbIpaXkaTb M apryMEHTHPOBAHHO OTCTauBaTh CBOIO TOYKY
3peHusl.

Jlannass pabovas mporpamMma peanu3yeTcss B y4eOHHMKax uisi 0O0IIeo0pa3oBaTEIbHBIX
opranu3zanuii aBTopoB I'.E. Pym3utuca, @.I'. ®enpamana «Xumus 10 knacey u «Xumus 11 kimace»
Peanmuzanus PITYII B MBOY «COIII Nel» r. BykTbin ocymectBisiercss Ha ocHoBe Y MK o xumun
(aBrop I'.E. Pymsutuc; usnatensctBo «[IPOCBEIIIEHUE).

3anayu opraHu3anvu y4eOHOM 1eATeIbHOCTH

1) dopmupoBaTh y 0O0y4arOIIMXCS YMEHHs BHICTh M MOHUMAaTh IEHHOCTh 0Opa30BaHMA,
3HAYUMOCTh XUMUYECKOTO 3HAHUS Ui KaXKJIOTO YeJIOBEKa, HE3aBUCHUMO OT €ro NpodecCHOHATbHON
NEeSTENbHOCTH;

2) GbopMHpOBaTh MPEACTABICHHS O XUMHUYCCKON COCTaBJISIONICH €CTECTBEHHOHAYYHOW KapTHHBI
MHpa, YMEHHUS OOBSACHATh OOBEKTHI U MPOLIECCHl OKPYXKAIOIIEH NeHCTBUTEIBHOCTH, UCIIONIb3YS IS
3TOTO XUMHUYECKUE 3HAHMUS;

3) oBnameBaTh METOJAMH HAYYHOTO MO3HAHUSA /IS OOBICHEHUS XMMHUYECKUX SBJICHUN M CBOWMCTB
BEILIECTB, OLUEHKH pOJIM XUMUU B PA3BUTHUM COBPEMEHHBIX TEXHOJIOTMM M IOJIYyYEHUS HOBBIX
MaTepuaos;

4) BocnuTHIBaTh yOEXKACHHOCTh B TMO3UTUBHON POJIM XMMHH B >KU3HHM COBPEMEHHOTO OOIIECTBa,
HE0OX0IMMOCTH IPaMOTHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U OKPYKAIOIIEH Cpelie;

5) mpUMEHATh MOJy4YEHHbIC 3HAHUS U1 O€30MaCHOTrO MCIOJB30BaHUS BEIIECTB U MAaTEpHUajoB B
OBITYy, CETbCKOM XO3SHCTBE U Ha MPOU3BOJICTBE, PEUICHHS MPAKTUYECKUX 3a/lad B MOBCEIHEBHOMN
YKU3HU, IPEAYIPEKIACHUS ABICHUN, HAHOCSIIUX BPeJl 3J0POBBIO UEIIOBEKA U OKPYKAIOLIEH CpelIe;
6) pa3BHUBaTh TO3HABATENbHBIE HMHTEPECH], HMHTENIEKTyalbHbIE M TBOPYECKHE CIIOCOOHOCTU
YYAIIMXCS B MPOLIECCE U3YUYEHUS MMM XMMHUUYECKOM HAyKHM M €€ BKJIaJa B COBPEMEHHBI HAy4HO-
TEXHUYECKUU IPOTPeECC;

7) dopMupoBaTh BaKHEHIIME JOTHYECKHE OTEpAlldd MBIIUICHUS (aHAIU3, CHHTE3, 0000IIeHue,
KOHKpETH3allusl, CpaBHEHHWE M JIp.) B MpOLEcCEe MO3HAHUSA CUCTEMbl BaKHEHIIMX XUMHYECKUX
MOHATUH, 3aKOHOB U TEOPUI O COCTaBE, CTPOEHNUHN U CBOMCTBAX XMMUYECKUX BEILIECTB;

8) oBmazeBaTh KIIOUYEBHIMH KOMIIETEHIMSIMHU (yueOHO-IIO3HABATENBHBIMU, WH()OPMAIMOHHBIMH,
LIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATUBHBIMH).



Ha u3ydenue xypca xumuu BoiesaeHo 69 gacos, B Tom uuncie B 10 kimacce — 35 vacos (1 yac
B Heneno), B 11 kitacce — 34 yvaca (1 yac B Henento).

B cootrBerctBuM ¢ nokanbHbiMH akTamMu MBOY «COII Nely» r. BykTbsii, ¢ 1enbio MPOBEPKU
MOJHOTBI ocBoeHus conepxkanus PIIYII omun pa3 B roj mpoOBOAMTCS MPOMEXYTOYHAsI arTecTalus
oOyuatomuxcst. Crioco® MPOBEpPKH pe3ynbTaTOB peau3ald padodeil MporpaMMbl — HTOrOBOE
TeCTUPOBaHMHeE.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA
«XHUMMUS»

Ba3oBblii ypoBeHb

JINYHOCTHBIE, METaNpeJAMETHbIE M MNPEIMETHBIE pPE3YyNbTaThl OCBOECHUS Y4eOHOTO IpenMera
«XuMus» B cooTBeTCTBUM C lIpuMepHONl OCHOBHOII 00pa30BaTeNbHOM MpPOTrpamMMON CpeIHEro
obmrero obpazoBanus (0g00peHa pemieHreM (eneparbHOro y4eOHO-METOIUIECKOTO 00BEAMHEHUS
1o o0mieMy o0pa3zoBaHui0: TPOTOKOI OT 28 utonst 2016 1. Ne 2/16-3).

JINYHOCTHBIE pPe3y/IbTaThl

- c(hOPMHUPOBAHHOCTD MOJOKUTEITHHOTO OTHOIICHUS K XHUMHUH, YTO OOYCIOBIMBAET MOTHUBAIIMIO K
y4eOHOM JIeATETLHOCTH B BRIOpaHHOU cdepe;

- chOpPMHPOBAHHOCTh YMEHHUS peliaTh MPOOIEMBbI TOMCKOBOTO U TBOPUYECKOTO XapaKTepa;

- copMHpPOBAHHOCT,  YMEHHMsSI TNPOBOJUTH CAMOAHAIN3 U OCYLIECTBISATH CAaMOKOHTPOJb U
CaMOOIIEHKY Ha OCHOBE KPUTEPUEB YCIEIIHOCTH;

- c(OpMUPOBAHHOCTh TOTOBHOCTH CJEIOBaTh HOpMaMm MPUPOJO- U 30POBbecOEeperaromiero
MOBE/ICHNUS;

-cOpPMUPOBAHHOCTh  MPOYHBIX  HABBIKOB,  HAMNpaBIEHHBIX HAa  CaMOpa3BUTHE,  4Yepes
caMm000pa3oBaHME;

- copMHpPOBaHHOCT,  HABBHIKOB TPOSIBICHMS MO3HABATEJIbHOM MHUIMATUBBI B y4eOHOM
COTPYJHHYECTBE.

MeranpeameTHble pe3yabTaThl

PeryasiTuBHbIe YHUBepPCaAJbHbIE YUeOHbIE e CTBUSA

— c(hopMHpPOBAHHOCT, yYMEHHS CTaBUTh LM W HOBBIE 3aJauyd B ydebe U MO3HABATEIbHOMN
JeSITeNIbHOCTH

— OBJIQ/ICHUE TMpPUEMaMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHUSA MYyTEH MOCTHXKEHUS IIeNIM, YMEHHS
BBIOMpATH Y3PPEKTUBHBIE CIIOCOOBI PEIIeHUs YIEOHBIX U MMO3HABATENIbHBIX 33/1a4;

— c(hopMHPOBAHHOCTH YMEHHUS COOTHOCHUTH CBOU JICHCTBUS C MNIAHUPYEMBIMU Pe3yIbTaTaMu;

— c(hopMHPOBAHHOCTH, YMEHHUS OCYIIECTBIATH KOHTPOJb B MPOLIECCE JOCTIKEHUS pPe3ylbTara,
KOPPEKTUPOBATh CBOU JACHUCTBUS,

— c(hopMHpPOBAHHOCT, yMEHHS OIEHUBATh MPABUIBLHOCTH BBITIOJHEHUS Y4YEOHBIX 3amad U
coOCTBEHHBIE BOBMOKHOCTH MX PEIICHUS;

— chOpMHUPOBAHHOCTh YMEHHUS aHAJIM3MPOBATh, KiIacCUUIMPOBaTh, 0000IIaTh, BBIOUpPATH
OCHOBAaHUS M KPUTEPUU JIJIsl YCTAHOBIIEHUS IPUYNHHO-CIIEICTBEHHBIX CBS3CH.

Ilo3naBaTenbHBbIC YHHBepcaJbHbIe YUeOHbIC AeiicTBUS

— c(hOpMHUPOBAHHOCTh YMEHHsI TNPUOOpETaTh U MPUMEHATh HOBBIE 3HAHUS: MCKATh U HAXOJIUTh
0000IIeHHbBIe CHOCOObI pelIeHust 3ajJady, B TOM YHUCIE, OCYLIECTBIATh Pa3BEPHYTHIN
MH(GOPMAIMOHHBIM MOMCK M CTaBUTh Ha €ro OCHOBE HOBbIE (YueOHBIC M IO3HABAaTEJIbHBIC)
3a]1a4H;

— c(hOpMHUPOBAHHOCTh YMEHUS CO3[aBaTh MPOCTEUIINE MOJIENU, UCIOIb30BaTh CXEMBbI, TaOIHIIbI,



CUMBOJIBI JUISl peIlIeHUs YUeOHBIX U IMO3HABATEIbHBIX 33/1a4;

— OBJIQJICHHUE HA BBICOKOM YPOBHE CMBICIOBBIM UTEHUEM HAayYHbBIX TEKCTOB;

— BBIXOJWTH 33 paMKH Y4eOHOTO TMpeAMETa M OCYIIECTBISATH LIEJCHANPABICHHBIA IMOUCK
BO3MOJKHOCTEH JUIS MIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JICHCTBYS,

— c(opMHPOBAHHOCTH YMEHUS TIPUMEHSATH B TIO3HABATEIHLHOW, KOMMYHUKATUBHON M COIHMAIILHOM
MPAKTUKE 3HAHUS, [TOJTYYEHHBIC IPU U3YYCHUU MPEAMETA.

KoMMyHHKaTHUBHBIE YHUBEpPCAJIbHbIE YUeOHbIE

AefcTBUSA

— chopMHupOBaHHOCTE yMEHHS 3()PEKTUBHO OPraHMU30BBHIBATH YU4EOHOE COTPYAHHYECTBO U
COBMECTHYIO JIEATEIIbHOCTh, paboTaTh WHAMBUAYAIHLHO C YYE€TOM OOIIUX HWHTEPECOB;
c(hOopMUPOBAaHHOCTh YMEHHUSI OCO3HAHHO HCIIOJH30BAaTh PEUYEBHIE CPEACTBA B COOTBETCTBUU C
3aJa4aMy KOMMYHUKALINY;

— c(OpMHPOBAHHOCTH BHICOKOTO YPOBHSI KOMIIETEHTHOCTH B 001acTu ucnioiib3oBanus UKT;

— c(OpPMHPOBAHHOCTH IKOJIOTUUYECKOTO MBIILICHHUS;

— c(OpPMHPOBAHHOCTH YMEHHUSI MPUMEHSTH B TIO3HABATEIHLHON, KOMMYHUKATUBHON U COLIMAIBLHOM
MPAKTUKE 3HAHUS, TOJTYYEHHbIC IPU U3YYCHUU MPEIMETA.

IIpeameTHbIe pe3yibTaThl

B pe3yiabTaTe M3ydeHus ydeOHOTO npeamMera «XUMHUsS» Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:
BEITYyCKHUK Ha 0a30BOM YPOBHE HAYUUTCH:

— pacKpbhIBaTh Ha MPHUMEPAX POJIb XUMUU B (POPMHUPOBAHUM COBPEMEHHOW HAy4YHOW KapTUHBI MUpa
Y TIPAKTUYECKOU JIEATETHHOCTH YEJIOBEKA;

— NOHMMAaTh W OTMHUCHIBATh B3aMMOCBS3b MEXIY €CTECTBEHHBIMU HayKaMu: OHOJIOTHEH, (HU3HKOM,
XUMUEH; YCTaHABIUBATh B3aUMOCBSI3b IPUPOIHBIX SBJICHUIA;

— pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUS TEOPUU XUMHUECKOTO cTpoeHust A.M. bytiepoBa;

— TIOHMMaTh (U3NYECKUH CMBICT Tepuoandeckoro 3akoHa .M. MennmeneeBa M Ha €ro OCHOBE
OOBSCHATh 3aBUCHMOCTH CBOMCTB XHUMHYECKHUX 3JIEMEHTOB M OOpPAa30BAHHBIX WMH BEIIECTB OT
ANIEKTPOHHOTO CTPOCHUS aTOMOB;

— OOBACHATH MPUIMHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OONIMX MPEACTaBICHUN 00 UX COCTaBe U
CTPOCHHH;

— TMPUMEHSATH TIpaBUJIa CHUCTEMAaTUYECKOW MEXKIyHApOAHOW HOMEHKJIATYphl KaK CpeIcTBa
pasIuyueHus U UASHTU(UKAITUN BEIIECTB 10 MX COCTaBY M CTPOCHUIO;

— COCTaBJISITh MOJICKYJISIPHBIC M CTPYKTYPHBIE (DOPMYJIbI OpraHUYECKUX BEIIECTB KaK HOCHUTEIICH
nH(OpPMALIUK O CTPOCHUU BEIECTBA, €r0 CBONCTBAX U MPUHAJICKHOCTH K ONPEACICHHOMY Kiaccy
COEIMHEHUN,

— XapaKTepu30BaTh OPraHMYECKHEe BEIIECTBA M0 COCTaBYy, CTPOCHHIO M CBOICTBaM, yCTaHABIUBATh
MIPUYMHHO-CIICJICTBEHHBIE CBSI3U MEX/y TAaHHBIMU XapaKTEPUCTUKAMH BEIECTBA;

— IPUBOJUTH MPUMEPhl XUMUYECKUX PEAKIMH, PACKPHIBAIOIINX XapaKTEPHbIC CBOMCTBA THITMYHBIX
MPEACTABUTENICH KJIACCOB OPraHMYECKHX BEIIECTB C IENbI0 MX HJISHTU(DHUKAIMA U OOBSCHEHUS
obnacTu MpUMEHEHHUS,;

— MPOTHO3UPOBATH BO3MOKHOCTh IPOTEKAHUSI XMMUYECKUX PEaKUUid Ha OCHOBE 3HAHUW O THUIAX
XMUMHUYECKOH CBSI3U B MOJIEKYJIaX PeareHTOB U WX PEaKI[MOHHON CIOCOOHOCTH;

— UCIOJIb30BaTh 3HAHHUS O COCTaBE, CTPOCHUU, XHMHYECKMX CBOWMCTBaxX BEIIECTB JUISI HUX
0€30MacHOTO MPUMEHEHUS B IPAKTUUECKOM eATeNbHOCTH;

— TIPUBOJUTH TMPHUMEPHl MPAKTHUYECKOTO WCIOIB30BAHUS TMPOAYKTOB TMepepaboTku HePTu W
MPUPOJHOTO Ta3a, BHICOKOMOJIEKYISIPHBIX COEIMHEHUM (MOJMATUIIEHA, CUHTETHYECKOTO Kaydyka,
aIeTaTHOTO BOJIOKHA);

— IPOBOAUTH ONBITHI MO PACIIO3HABAHUIO OPraHUYECKUX BEIECTB (TJIMLEPUHA, YKCYCHON KUCIOTHI,
HEeMepeebHBIX JKUPOB, TIIOKO3bI, Kpaxmala, OEJlKOB) B COCTaBe IHINEBHIX MPOJAYKTOB U
KOCMETHYECKUX CPEICTB;




— BJIAAeTh MpaBWJIAMH W TpueMamMu O0e30mMacHOW padoThl ¢ XWMHUYECKHMHU BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;

— YCTaHaBJIMBATh 3aBUCHMOCTh CKOPOCTH XHMHUYECKOH pEakIUH U CMEIICHUS XHUMHYECKOTO
pPaBHOBECHUS OT PA3IHUYHBIX (PAKTOPOB C IEIBIO ONMpPEICTICHHsI ONTUMAIbHBIX YCIOBUN MPOTEKAHUS
XMMHUYECKHX TPOIIECCOB;

— MPUBOJIUTH MTPUMEPHI TUAPOIIM3a COJICH B TIOBCEIHEBHOW )KM3HU YEJIOBEKA;

— TPHUBOAWTH TPHUMEPHl OKHUCIUTEIBHO - BOCCTAHOBHTEIBHBIX pEAKIMA B  MPHPO/IE,
MIPOU3BO/ICTBEHHBIX MPOIIECCAX U JKU3HEACATEIEHOCTH OPTaHU3MOB;

— TPUBOJUTH TPUMEpPHl XUMHUYECKUX PEAKLIWH, PAaCKPBIBAIOMIMX OOIIMEe XMMHUYECKHE CBOICTBA
MIPOCTHIX BEIIECTB — METAJUIOB  HEMETAJIIOB;

— TPOBOJUTH PAcUeTHl MO HAXOKICHHIO MOJEKYISIPHOH (HOPMYNBI YriIeBOAOPOAOB MO MPOIYKTaM
CTOpaHUs ¥ TIO €r0 OTHOCHTEIBHOW IUIOTHOCTH M MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINAX B €T0
COCTaB;

— BJIQZICTh IPaBUJIIAMU 0€301IaCHOTO 0OpaIIeHusl ¢ €IKUMH, TOPIOYMMHU ¥ TOKCHYHBIMHU BEIIECTBAMH,
cpencTBamMu OBITOBOM XUMHM;

— OCYIIECTBIISITh TOWMCK XUMHUYECKOW WHGOpMAIMM TIO0 Ha3BaHUSAM, HJAECHTH(HUKATOpaAM,
CTPYKTYpHBIM (hOpMyJIaM BEIIECTB;

— KPUTHYECKH OIICHWBATh W HMHTEPIPETUPOBATh XMUMHUYECKYI0 HH(DOPMAITUIO, COJNEpKAIIYIOCsS B
COOOIICHHSX CPENICTB MacCOBOW MH(OpMaIum, pecypcax MHTepHETa, HAYIHO -TIOMYIISIPHBIX CTaThsIX
C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IEIISX BBISIBICHHS ONTHOOYHBIX CYXKICHHH
1 popmupoBaHusi COOCTBEHHOM MMO3UITHHI

— TPEACTABIATh TYTH PEHMICHHS TI00ATBHBIX MPOOJIeM, CTOSAIIMX TIepell YeIOBEYeCTBOM
(9KOJIOTHUYECKHX, SHEPTETHYECKHX, CHIPHEBBIX), M POJIb XUMHHU B PEHICHUH 3TUX TPOOIIEM.

Buinycknux na 6azo6om ypoghe noyuum 603MOHCHOCHb HAVYUMbCAL:

— WLIIOCMPUPOBAMsb HA NPUMeEPAx CMAHOBIEeHUEe U IB0NIOYUI0 OPLAHUYECKOU XUMUU KAK HAVKU HA
PA3IUYHBIX UCOPUYECKUX IMANAx ee pa3eumusi;

—  UCNONB308aMb  MemoObl HAYYHO20 NO3HAHUA NPU  BbINOJIHEHUU NPOEKMO8 U HAYYHO-
UCCIEe008AMENbCKUX  3A0aY NO  U3VHEHUID CBOUCMS, CHOCOD08 NONYYeHUs U PACNO3HABAHUS
OP2AHUYECKUX 8eUjeCm8;

— 00bACHAMb NPUPoOy U CNOCoObL 00PA30BAHUA XUMUHECKOU CBA3U KOBALEHMHOU (NOJAPHOU,
HENONAPHOU), UOHHOU, MEeMAIIUYeckol, B000POOHOU, C Yelbl0 ONpeoeleHUs XUMUYECKOU
AKMUBHOCU 8eujecms,

—  YCMAaHABIU8AMb 2EHEeMUYECKYl0 C653b MeNCOY KIACCAMU Op2aHudeckux  eeujecms OJis
000CHOBAHUSL ~ NPUHYUNUATLHOU — BO3MOJICHOCMU — NOJYYEHUs  OP2AHUYECKUX — COeOUHEHUll
ONpeoeneHH020 COCMAasa U CMpPOeHUsL;

— YCMAaHABIUBAMb B3AUMOCEA3U MeNHCOY (pakmamu u meopuei, NPUHUHOU U Ccledcmeuem npu
aHanuze npooNeMHbIX cumyayuti U 0O0CHOBAHUU NPUEMIEMbIX PEUeHUll HA OCHO8e XUMUYECKUX
3HAHUIL.

COJEP)KAHUE YYEBHOT'O IPEJIMETA «XUMMUWS»
ba3oBrlii ypoBeHb

Teopus XMMH4YECKOr0 CTPOCHHUS OPraHu4YecKux coequHenuii. IIpupoaa xumnyeckux cBssei.
Oprannueckue BemectBa. Opranudeckass XxuMus. CTaHOBJIEHME OPraHUUYECKOW XUMHUU KaK HAyKH.
Teopuss XMUMHUUECKOTO CTPOEHHUS BELIECTBA. YTIIEpOAHBIN ckeneT. M3omepus. M3omepsl.

CocTosiHHE AJIEKTPOHOB B aTOMe. DHEPreTHUEeCKHE YPOBHU U MOAYPOBHU. DIEKTPOHHBINH OpOUTAIIH.
S-31eKTpOHBl M P-37eKkTpoHbl. CnuH s3nekTpoHa. ChnapeHHbIe 3JIEKTPOHbI.  JIEKTPOHHAs
koH(purypanus. ['paduueckue 3neKTpoHHBIE POPMYIIHIL.

DNEeKTpOHHAs MPUPOJAa XUMHUUECKUX CBSI3€H, T-CBA3b U G-CBsI3b. METO/1 BaJICHTHBIX CBA3EH.
Knaccudukarus opraHnueckux coeAnHeHnid. OyHKIIMOHAIbHAS TPYIIA.

Yraesoaopoasl



[IpenenbHBIC YrIeBOIOPOABI (aKaHbl). Bo30yxaeHHOE cocTosTHIE aToma yriepoaa. [ ubpuansanus
aTOMHBIX OpOHTaNel. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJTKaHOB.

I'omonoru. I'omonoruyeckas pasHocTs. 'omonormdeckuil psn. MexayHapoaHass HOMEHKIIATypa
OpraHMYEeCcKUX BellecTB. M3omepus yriepoiHoro ckenera.

Mertan. Ilonydyenue, ¢Qusmdeckne W XUMHUYECKHE CBOMCTBa MeTaHa. Peakuuu 3amernieHus
(rasoreHMpoBaHUE), NETHAPUPOBAHUS U H30Mepu3anuu ankaHoB. Llennbie peakuun. CBoOOAHBIE
paaukasl. ['aloreHonpon3BoJHbIE aJIKAHOB.

Kpatnsie cBsizu. HenpenenbHble yriaeBoaopoabl. AnkeHbl. CTpoeHHE MOJIEKYN, T'OMOJIOTHS,
HOMEHKJIATypa ¥ u3oMepus. Sp’- [mOpummsanus. JTen (3Tuiaen). M30Mepust TONOKEHNs JBOHHON
cBs3u. [IpocTpancTBeHHas n3o0Mepust (CTEPEOU30MeEpHs).

[lonyueHue M XMMHYECKHME CBOICTBa aiKeHOB. Peakuuum mnpucoenuHeHus (rUAPUPOBAHUE,
raJIoreHUpPOBAaHUE, THIpaTallMsl), OKUCIEHUS U MOoJIMMepHU3aui akeHoB. [IpaBuio MapkoBHUKOBA.
BricokoMonekynspHbie coequHeHns. KauecTBEHHbIE peaKMy Ha IBOMHYIO CBSI3b.

AnkanueHsl (IMSHOBBIC yrieBOAOPObl). M3omepust 1 HOMeHKIatypa. JuBunann (Oyraauex -1,3).
Mzonpen (2 —metundyraauen- 1,3). ConpsokeHHbIe NBOMHBIE CBs3U. [lomydeHue W XUMUUYECKHE
CBOMCTBa aJKaJMEHOB. Peaknuu mnpucoequHeHus (TaJOreHUpOBAaHUE) U IMOJUMEPHU3aLUU
aJIKa/InE€HOB.

AnkuHbl. AuetwieH (3TMH) W ero romoisiord. M3omepuss u HOMeHKJIaTypa. MexkinaccoBas
U30MepHst

Sp- 'mOpummzarus. XuMUYECKHE CBOWCTBAa QJIKWHOB. Peakinuy NPUCOCIWHEHMs, OKHUCICHUS M
MOJIMMEPHU3aLUHN ATKUHOB.

Apenbl (apomaTHueckue yrieBoaopoibl). M3omepus m HomeHkiarypa. benszon.  benszonbHoe
koJbio. Tomyon. M3omepust 3amectuteneil. XUMHUYECKHE CBOWCTBA OEH307a W €ro TOMOJIOTOB.
Peakuuu 3amenienust (TUOpUpOBaHHE, HUTPOBAHME), OKUCICHHUS W TPUCOCTUHEHHS apeHOB.
[Tectnumapl. I'eneTnyueckas CBsi3b ApEHOB € APYTUMH YIIIEBOIOPOIAMHU.

[Ipuponnpie uctouHuku yriaeBomgopoaoB. [Ipupomusiii ra3. Hedts. [lomyrHpie HedTAHBIE Ta3bl.
KamenHbIi yrob.

ITepepabotka nHedTu. Ileperonka Hedtn. Pextuduxanmmonnas kojoHHa. bensun. JlurpowH.
Kepocun. Kpexkunr nedrenpoaykroB. TepMuuecknii 1 KaTAIMTUUECKUN KpeKUHTH. [Tupoaus.

Kuciaopoacoaep:kamme opranndeckue coeMHeHUus

Kucnoponconepxammue opranuueckue coeauHeHHus. (OJHOATOMHBIE MPEJECNbHbIE  CIUPTHI.
OyHKIMOHANBHAS TpyIa cnupToB. M3oMepust 1 HOMEHKJIATypa CIUPTOB. MeTaHon (METUIOBbII
cnupT). OTaHOoJ (3TWIOBBIM crupT). [lepBUYHBIN, BTOPUYHBIA M TPETUYHBIA aTOMBI YIIJIEpOJa.
Bonopoanas cBs3b.

[Tonyuenne u xumuveckue cBoHcTBa cnuptoB. CrnuproBoe OposkeHue. BomopoaHbie CBS3H.
®uU3HOJOrNYECKOe ACHCTBUE METAHOJIA U 3TAHOJIA. AJIKOTOJIU3M.

MHOroaroMHbl€ CHUPTBL. ODTWICHIJIMKOJb. [unepuH. XHUMHUUYECKHE CBOMCTBA  MPEIENIbHBIX
MHOTOATOMHBIX CIUPTOB. KauecTBEeHHas peakiysi Ha MHOTOATOMHBIE CIIUPTHI.

®deHosbl. ApoMaThyecKue CHupThl. XUMHUYecKue cBoicTBa (enosna. KadecTBeHHas peakuusi Ha
dheno.

KapOouunsHble coenunenns. KapoonuneHas rpynna. Anpjaeruanas rpynmna. Anbaeruisl. KeToHsl.
W30oMepus 1 HOMEHKIaTypa.

[lonyuyeHne M XMMHMYECKHE CBOWCTBAa albJETHAOB. Peakuuu OKHUCIEHUS M HPHUCOEAUHEHHUS
anplern1oB. KauecTBeHHbIE peaklus Ha allbJETUIBI.

KapOonoBeie kucnotel. KapbokcuibHas rpynna (kapOokcorpymnmna). M3omepuss 1 HOMEHKJIaTypa
KapOOHOBBIX KHUCJIOT. (OJHOOCHOBHBIE MpeJeIbHbIE KapOOHOBBIe KHUCHOTHL. [losydeHue
OJTHOOCHOBHBIX IPEJEIbHBIX KapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOWCTBA OJHOOCHOBHBIX
NpeJeNbHbIX KAPOOHOBBIX KUCIOT. MypaBbHHAs KUCIIOTA. YKCYCHAsl KUCIIOTA. AIIETaThlI.

Cnoxusle 3¢upbl. Homenknarypa. IlomydeHne u XuMHUYecKHE CBOWCTBA CIIOKHBIX 3(HUPOB.
Peaxmus srepudukarnun. lllenounoit rugponms ciaoxxHoro s¢upa (OMblUICHHE).

XKupsl. TBepasie KUpHI, KUAKUE KUPbl. CHHTETUYECKHE MOIOLINE CPENCTBA.

VYrnesoasl. MoHocaxapusl. I'moko3a. @pykrosza. Onurocaxapunsl. Jucaxapunel. Caxaposa.



[Tomucaxapuael. Kpaxman. I'mukoreH. Peakuus nonukonjaeHcanuu. KaudecTBeHHast peakuus Ha
kpaxmain. Llemronosa. Auermiernnono3a. Kiaccudukanus BoJIOKOH.

A3oTcoaepkalye opraiuyecKne coeNHeHus!

A3zoTcoziepKalie OpraHuyecKkue coeirHeHus. AMuHbl. AmuHorpynmna. AnunuH. [lomyuenue u
XMMHUYECKUE CBOWCTBA AHWJIMHA.

AwmuHoxkucnotel. M3omepus u HomeHknarypa. bunonspusiii moH. Ilentunnas (amujHasi) CBS3b.
XUMUYECKUe CBOMCTBA aMUHOKHUCIOT. [lentuapl. [lonunentuapt. ['numun.

benku. Crpykrypa OenkoBOW MOJEKyJbl (II€pBUYHAs, BTOPUYHAS, TPETUYHAsl, YETBEPTUYHAS).
XuMHYecKue cBoicTBa OenkoB. JleHaryparus 1 ruaposn3 0enkoB. LIBeTHBIE peakiuu Ha OCIKH.
A3zorconepxamue rerepouukianyeckue coenuHeHus. [Impuaun. Iluppos. Iupumuaun. Ilypun.
A30THCTBIE OCHOBAHMUS.

Hyxnennossie kucnotsl. Hykneornapl. KommiemMeHTapHbIE a30TUCTBIE OCHOBAHHSL.

XHMHA U 310pOBbe yesnoBeka. DapMOKOIOTHYECKast XUMHSL.

XuMHUA 1M0JTUMEPOB

[Tonumepsl. Crenenp mnonumepusanuu. Monomep. CTpyKTypHOE 3B€HO. TepMoIlIacTUYHBIE
nonuMepsl. Ctepeoperynspable nonuMepsl. [lonuytunen. [Honunponunen. [onurerpadropaTunen.
TepmopeaktuBHble noaUMepbl. PeHonpopmanbaeruaabie cMoiibl. [lmactmaccel. DeHOIIACTHI.
AmuHoITactel. [IeHomnacTsl.

[Ipupoausrit kayayk. Pesuna. D060HuT. CUHTETHYECKHE KayUyKH.

Cunrernueckue BosiokHa. Kanpon. JlaBcaH.

Teoperuvyeckne 0CHOBbI XUMHMHU

Baxueiinre XuMUYeCKUE TOHATHS U 3aKOHBI. XUMUYECKHUI 3JIEMEHT. ATOMHBIM HOMep. MaccoBoe
yucno. Hyknuael. Paqnonykinuasl. M30TomebL.

3aKk0oH COXpaHEHHUs MAcChl BEIIECTB. 3aKOH COXPAHECHUS U MPEeBpaIleHus dHeprun. [{edekT Mmacchl.
[Tepuoanueckuit 3axkoH. OjekTpoHHas KoHpurypanus. ['paduueckas srmekTpoHHas Gdopmya.
PacnipenencHue 37IeKTPOHOB B aTOMax 3JCMEHTOB MalblX M OOJBIIMX MEPUOIOB. S-,p-, d- u f-
anemeHThl. JlantaHouapl. AKTHUHOMIBL. VICKYCCTBEHHO IOJIyY€HHBIE 3JIEMEHTHI. BaneHTHOCTH.
BanieHTHBIE BO3MOKHOCTH aTOMOB. BOoJ10OpOoiHBIE COEIMHEHUS.

Crpoenue BemectBa. Monnas cBs3p. KoBanenTHas (HoJsipHast M HEMOJISIPHAs) CBSA3b. DJIEKTPOHHAS
dbopmyna. Mertamnyeckas cBsi3b. BojopoaHnas cBs3b.

['ubpuau3anms aTOMHBIX OpOHTAIICH.

Kpucrannsl: arToMHbIE, MOJIEKYJIIPHBIE, HOHHBIE, METAJUIMUECKHE. DIEeMEHTapHas sS4eika.
[Momumopdusm.  Ilomumopdusie  momudukanuu. Amnorpornus. Hzomepus. ['omonorus.
XUMUYECKUN CUHTES.

Xumnueckue peakuuu. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEaKUUU. Peakuuu pasiioxeHus,
COEJIMHEHUS, 3aMelIeHUs, 0OMeHa. DK30TepMUYECKIE U dHI0TepMUuYeckue peakuuu. OOpaTumblie U
HeoOpaTtumble peakiuu. TemnoBoii apdexT peakiuu. 3akon ['ecca. Tepmoxumudeckue ypaBHEHUS.
TemnnoTa o6pazoBanus. Tennora cropanus.

CKOpoCTh XMMHUYECKOW peakuu. AKTHUBHPOBAHHBIM KOMIUIEKC. 3aKOH JEHWCTBYIOLIMX Macc.
Kunernueckoe ypaBHEHHE PEAKIIUH.

Karanu3. Karammzatop. Uuruburtop. ['omoreHHbli M reTeporeHHbIM katanus. Katanutuueckue
peaKkiuu.

Xumnueckoe pasHoBecue. [Ipunnun Jle larense.

PactBopsl. [lucnepcueie cuctembl. PactBopbl. ['pyboaucriepcHble cHcTeMbl (CYCHEH3UM U
smynbeun). Komnounaaeie pactBopslI (30511) A3po307H.

CriocoObI BEIpasKeHUST KOHIICHTPAIIMH pacTBOPOB. MoisipHasi KOHIIEHTpAIs (MOJISIPHOCTB).
ONEKTPOIUTHI. Onextponutnueckas auccoumanus. Crenenp aumcconnanuu. KoHcraHTa
aucconuanuu. Bogopoanslii mokasarens. Peakiiun noHHOTo oOMeHa.

I'maponus opraHMYecKuX BEIECTB. [ napoIn3 comnen.

ONEeKTpOXMMHUYECKHE peakuuu. [l anpBaHMYeCKMH d1eMeHT. OinekTpoisl. Anoxa. Karon.
AkkymynsaTop. TormBHBIN 371EMEHT. DIIEKTPOXUMHUSL.



Psan  cranmapTHeIX  3IeKTpOAHBIX moTeHiuanoB. CrangaptHele  ycioBus. CTaHIapTHBIMA
BOJIOPOJHBIN JIEKTPO.

Koppo3sust MeTaymioB. XuMudeckast 1 3J€KTPOXUMUYECKass KOPPO3HSL

DNeKTpoan3. DIEKTPOJIU3 BOJAHBIX PACTBOPOB. DJIEKTPOJIU3 PACILIIaBOB.

Heoprannueckass Xxumus

Mertamnel. CnocoObl mosydeHus MetauioB. Jlerkue W Tspkenble MeTauibl. JlerkoruiaBkue u
TyrorsiaBkue Metauibl. Mertamumueckue sneMeHTsl A- U b- rpynn. Menb. L{unk. Tutan. Xpowm.
Kenezo. Hukens. [Inaruna.

Crmnasel.  Jlerupyromme no6aBku. Yepnbie Mertamnsl. LlBetHeie Mertamibl. Yyryn. Crams.
JlernpoBaHHBIE CTaJIN.

Oxcupl U THIPOKCH]IBI METAJIIOB.

Hemeramnsi. IIpocTeie BemecTBa — HeMeTauibl. Yraepona. Kpemuuii. Azor. @ocdop. Kucmopos.
Cepa. @Top. XJ0p.

Kucnotnsie okennpl. Kucnoponaconepsxkamue kuciotsl. CepHast KUCIOTa. A30THas! KUCIOTA
BonopoaHbie coequHEHNSsT HEMETAJUIOB.

I'enernueckas CBA3b HEOPraHUYECKUX U OPraHUYECKUX BEILECTB.

XuUMHA U KU3Hb

XuMHu4ecKasi TPOMBIIIUICHHOCTh. XUMUYECKass TEXHOJIOTHSI. XUMHUKO-TEXHOJIOTHUYECKUE TTPUHITAITHI
MIPOMBIIIJICHHOTO MOTy4YeHus1 MeTauioB. UepHas metamuryprus. [IpousBoactBo uyryHa. JlomeHHas
neub. Arnomepanus. IlpomsBonctBo  cramu.  Kucnopomneii  koHBeptep.  be3oTxomnHoe
MIPOU3BO/ICTBO.

Xumus B ObiTy. [IpoaykTel nutanus. beitoBas xumus. OTaenoyHbsie MaTepraibl. JIekapcTBEHHBIC
npenaparsl. DKOJIOTHYECKUIT MOHUTOPUHT. [IpenenbHo 1onmycTuMble KOHIIEHTPALUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 kaace
Ne Pa3znes (Tema) mporpaMmbl KoanuecTBo B Tom unciie
4acoB K I JO
1 | Teopus XUMHUYECKOTO CTPOCHHS OPTaHUYECKUX 3 1
coequHenuni. [Ipupoaa XuMU4eCKux CB3EH.
2 | YrieBoJopoabl. 9 1 1 2
3 | Kucnoponconepskaiiye opraHu4eckue CoOeIMHEHus!. 11 2 8
4 A3oTCcoepKalIie OPraHnuYeCKUe COCTUHEHUS 5 1 1
5 | XuMHs OJTUMEPOB. 4
6 IToBTOpeHue u 06o0IIEeHNE 3 1 1 2
UTOro 35 3 5 13
11 kaace
Ne Pa3nen (Tema) nmporpamMmsl KoanuecrBo B Tom unciie
4acoB K m | Jo
1 | IloBTrOopenue BompocoB Kypca xumuu 10 kiacca 1 1
TeopeTnueckne OCHOBBI XUMUMU. 19 1 1 2
1.1.BaxHeilnme XuMUYECKUE TIOHATUS U 3aKOHBI 4
1.2. Crpoenue BemiecTBa 3
1. Xumudeckue peakiuu 3
1.3. PactBOpBI 5




1.4. DneKTpOXUMHUYECKUE PEAKLIUU 4
2 | Heopranmueckasi XUMHsL. 11 1 2
2.1. Metamnbt 6
2.2 . Hemeransl 5
3 | XuMus 1 KU3Hb. 3
4 | IloBTopeHue u 00001LIeHNE TPONHJIEHHOTO. 1 1
UTOro 35 4 3 2

Hcnonb3yemble yueOHMKH M 1TOCOOUSI

1. Pymuruc TI'E., ®empaman @.I'. Xumus (6a3oBwii ypoBenb) 10 kmacc. YueOHUK s
o0mieo0pazoBarenbHBIX yuapexaenuii.- M.: [Ipocsemenue, 2014.

2. Pymutuc T.E., ®empaman @.I'. Xumwusa (6a3oBbiii ypoBenb) 11 kmacc. YueOHUK yis
0011e00pazoBaTeNbHBIX YupexaeHuii.- M.: [Ipocsemenune, 2014.

3. T'apa H.H. Xumus. Ypoku B 10 kiacce. YueOHoe mocodue s yuntens.- M.: [Ipocsemenue,
2015.

4. Paneuxnit A.M. Xumus. [dunakruueckuit marepuan. 10-11 kmaccel. YyeOHoe mocobue s
yunrensa.- M.:IIpocsemenue, 2014.

Kpurtepuu u HOpMbI OLICHKHM 3HAHUI, YMEHHH M HABBIKOB 00YYAIOILIUXCH 110 XMMHUH

1. O1eHKa YCTHOI'O OTBETA.

OtMmeTKa «5»:
- OTBET MOJIHBIN ¥ MPaBUJIbHBIA HA OCHOBAHWUU U3YyYECHHBIX TEOPHUIL;
- MaTepuall U3JI0KEH B ONPEICTCHHON JIOTUYECKON MOCIEI0BATEIbHOCTH, JIMTEPATYPHBIM S3bIKOM;
- OTBET CaMOCTOSTCIIHHBIM.

OtBeT «4»;
- OTBET MOJIHBIN ¥ MPaBUJIbHBIA HA CHOBAHUM U3YYEHHBIX TCOPHIA;
- MaTepuaj U3J0KEH B OINPEICICHHON JIOTUYECKON MOCIE0BATEILHOCTH, MPHU 3TOM JOMYIIECHbI
JIBE-TPHU HECYIIECTBEHHBIE OIMOKH, HCTIPABJICHHBIE TI0 TPEOOBAHUIO YUUTEIIS.

OtMmeTKa «3».
- OTBET TMOJIHBIA, HO TPU OTOM JOMYyIICHA CYIIECTBEHHAs OIMMOKAa WM OTBET HEIOIHBIMN,
HECBSI3HBIN.

OTMeTKa «2».
- IIpU OTBETE OOHAPYKEHO HEIOHUMAHHUE YJal[UMCSi OCHOBHOTO COJIEp>KaHusl y4eOHOro MaTepuana
WIK JOMYyIIEHbl CYIIECTBEHHbIE OMIMOKH, KOTOPBIC YYaIUHCS HE MOXET HCIPaBUTh MpH
HaBOJALIMX BOMPOCAX YUUTENs, OTCYTCTBHE OTBETA.

2. OneHKa SKCIepUMEHTAIbHBIX YMEHHM.

- OrmeHka CTaBUTCS HAa OCHOBAHHHM HAONIONCHHUS 32 YYaIIUMUCS U MUCBMEHHOTO OTYeTa 3a
paboty. OT™meTKa «5»:
- paboTa BBIMOJHEHA TIOJTHOCTHIO U IPABUIILHO, CAETaHbI IPaBUIIbHBIE HAOMIOIEHUS U BBIBO/IBI,
- OKCIEPUMEHT OCYILIECTBJICH MO IJaHy C Y4EeTOM TEXHUKM Oe30MacHOCTH M MpaBUI pabOTHI C
BEIIECTBAMU M 000PYIOBaHHUEM;
- TPOSIBIICHBI OPTaHU3AIMOHHO - TPYIOBbIE YMEHUs, MOIEPKUBAIOTCS YUCTOTa pabovero Mecta u
MOPSIJIOK (Ha CTOJIE, S)KOHOMHO MCTIOJIb3YIOTCSI PEAKTHUBBHI).

OtMmeTKa «4» .
- paboTa BBITIOJHEHA MPABUIBHO, CJIENAaHbI MPaBUIbHBIC HAOMIOACHUS W BBIBOJBL, HO MPH STOM
OKCMIEPUMEHT TPOBEJCH HE TMOJHOCTHIO WM JIOMYIIEHBl HECYIECTBEHHBbIE OIIMOKU B paboTe ¢
BEIIIECTBAMHU M 000PY/I0BAHUEM.

OtMeTKa «3»:




- paboTa BBHIMOJHEHA MPABWIHLHO HE MEHEE YeM HAIOJIOBUHY WJIM JOIMYIICHA CYIICCTBCHHAS
omunOKa B X0/1€ SKCIEPUMEHTa B OOBACHEHHH, B O(GOpPMIICHUH pabOThl, B COONIOJCHUM MPABHUII
TEXHUKH 0€30MMacHOCTH Ha paboTe C BEIecTBaMU U 00OpYIOBaHWEM, KOTOpask UCIPABISETCS IO
TpeOOBAHUIO YUUTEIIS.

OTMeTKa «2»:

- JomyieHsl 1Be (1 0o0Jjiee) CyIIECTBEHHBIE OIIMOKU B XOJIE: SKCIIEPUMEHTA, B OOBSICHCHHH, B
odopmiieHHH pabOThI, B COOIIOACHUHN MTPABUII TEXHUKH 0E30MIaCHOCTH MPH paboTe C BEIIECTBAMU U
000py/IOBaHNWEM, KOTOPBIE YUIAITUHCS HE MOXKET HCIIPABUTH JIAXKeE 10 TPSOOBAHUIO YUUTEIIS;

- paboTa HE BBITIOJHEHA, Y YYaIIerocsi OTCYTCTBYET IKCIICPUMEHTAIBHBIC YMEHUSI.

3. OrieHka yMEHU peniaTh pacyeTHbIC 3a1a4M.

OTMeTKa «5»:

- B JIOTUYECKOM pACCYKJEHWHW M PEIICHWH HET OIMMOOK, 3a/laya pelIeHa PalMOHAIbHBIM
CII0CO00OM;

OtmMmeTKka «4»:

- B JIOTHYECKOM PACCYKJICHHMH W PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada pelieHa
HEparMOHAIBHBIM CIIOCOO0M, WJIH JIOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIMIHNOOK.
Otmetka «3»:
- B JIOTHYECKOM PAaCCYXXJCHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOTMYIEHA CYIIECTBEHHAs OIINOKa
B MaTeMaTHYECKUX pacyeTax.
OTMeTKa «2»:
MMEETCSI CYIIECTBEHHBIE ONTMOKY B IOTHYECKOM PACCYKICHUU U B PEIICHUH.
- OTCYTCTBHE OTBETA Ha 3aJjaHuE.
4. OueHka MUCbMEHHBIX KOHTPOJBHBIX padoT.
OtMeTKa «5»:
OTBET TOJIHBIN ¥ MPAaBWJIbHBIA, BO3MOXHA HECYIIECTBECHHAs OINOKA.
OtMeTKa «4»:
OTBET HEMOJIHBIN WM JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIINOOK.
OtMmeTKa «3»:
paboTa BBITIOJTHEHA HE MEHEe YeM HaIOJIOBHHY, JOIYIIEHA OJIHA CYIIECTBEHHAs OIIMOKA W TIPH
9TOM JIBE-TPU HECYIIIECTBEHHBIE.

OTMeTKa «2»:

- paboTa BBITIOJIHEHA MEHBIIE 4YEM HAIMOJOBUHY WM COJEPKHT HECKOJbKO CYIIECTBEHHBIX
OIIHOOK.

- paboTa He BBITIOJTHEHA.

[Ipu orieHKe BBIMOTHEHUS TUCBMEHHOM KOHTPOJIBHOM pabOThl HEOOXOAMMO YUYUTHIBATH TPEOOBAHUS
eauHoTo opdorpaduueckoro pexuma.

5. O1eHKa TECTOBLIX PaboT.

Tectbl, cocTosIMe W3 MATH BOMNPOCOB MOXKHO HCIIOJIB30BATh IOCIE HU3YYEHUS KaxI0ro
Matepuana (ypoka). Tect uz 10—15 BonpocoB ucnosszyercs JUisi IEPUOAUYECKOTO KOHTpoJisa. Tect
13 20—30 BompocoB HEOOXOIMMO HCIOJIB30BATh I UTOTOBOT'O KOHTPOJISL.

[Ipu olleHUBaHUU HCTOJIB3YETCS CIEAYIOIas IIKaja: s TecTa U3 MATH BOIPOCOB
* HET OIIMOOK — OLICHKA «5»;

* 0J[HA OIITMOKA - OLIEHKA «4»;

* IB€ OIIMOKH — OIIEHKa «3»;

* TpU OIIMOKH — OIEHKA «2».

st recta u3 30 BOpoOCoOB:

* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUIbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIE 12 IpaBUIbHBIX OTBETOB — OLIEHKA «2».
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