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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepalbHON 00pa3oBaTeNbHONW MPOrpPaMMBbl CPETHETO
obmero o6OpazoBanusa (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIE IMPOTPAMMBI, H OCHOBHBIX IOJIOKEHUH «CTpaTerudl pa3BUTHUS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MNpOorpaMMbl IO XMMHMH, K OIPEICIICHUIO 0O0IIen
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJarOIIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiel, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJITOTOBKH BBITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJYy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOTbEMJIEMOM 4YacThlo HUX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STallOM peaju3alidd Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHOH CHCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (POPMHUPOBAHMSI MHPOBO33PEHHSI M OOMIEH KyIbTYpPhI
YeloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBbIO U
pUpoAHON cpere. Peanusyercs xumuueckoe oOpa3oBaHue 0OydarOUIMXcs Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COIEpPKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4eHHUs B MIO3HAHUM MPHUPOJIBl U B MAaTEPHAIBHOM KU3HU OOLIECTBA, a TAKXKeE C Y4ETOM O0IIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBWIN3ALMY, B CO3JaHUN HOBOW 0a3bl MaTepuallbHOW KyibTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIEro MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbI0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEHHass XUMUS KaK HayKa CO3MJaTesbHasA, KaK Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHHE INI0OANbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30Bblil ypOBEHb H3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKMX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYyMA,
NIPOJOJDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuyeckas
xuMus» 1 «OO0mIast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUHM MO HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM
3HaHUH U3 o0lIel XMMHM) U opraHndyeckoi xumuu. dopmMupoBaHue JTaHHON CHUCTEMbl 3HAHUN



Py HM3YYCHUU TpeaMeTa O00ECIeYMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOT000pasus
BEILECTB HA OCHOBE OOIIUX MMOHATHM, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» COPMHUPOBAHA B MPOTPAMME 10 XUMHH HAa OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4e0HOTO Marepuasia U OO0YyCJIOBIIEHA HMCTOPHYSCKH OOOCHOBAaHHBIM DPA3BUTHUEM 3HAHWKM Ha
OTNPENETEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKkKe HA YPOBHE CTEPEOXMMHUYECKUX M DIJICKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECCTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs TEpPBOHAYATILHBIE
MPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINY.

[Tox HOBBIM yrJIOM 3peHHsI B TpeAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBACTCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs TEOPETUUYECKUN Marepuanl Hu
(haKTOJIOTHYECKNE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» O0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIETEOPETHUYECKUX M METOJOJOTUYECKUX TTO3UIIHH,
riy0Xe IMOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0oOmiaromieit 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
NPUMEHEHHH, a TAKKE O XUMHUUYECKHX PEAKIUIX, UX CYIIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsieTcss B kKypcax 10 w11  KiaccoB 3ieMeHTaMM  COJACpP)KAHUS, HMEIOIIMMHU
KyJIbTYpOJIOTUYECKAM W TIPUKJIAJAHOW XapakTep. OTH 3HAHHUS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHMHUU C JpPYyrMMH HayKaMH, PAacKpbIBaIOT €€ pojJb B TMO3HABATEIbHOW U
MPAKTUYECKOW NEATEILHOCTH YEJIOBEKAa, CIMOCOOCTBYIOT BOCIHMTAHHUIO YBAXEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPUIOKCHHA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POpPMAIIUIO U MPUMEHSATHh €€ /I MOIMOJTHEHUS 3HAHUMN, pelieHus
MHTEJUICKTYAJIbHBIX U KCIIEPUMEHTAJIbHBIX MCCIEA0BATEIILCKUX 3aJad. B 1emoMm coaepxkaHue
y4eOHOTO0 mpeaMeTa « XUMHUS» JTaHHOTO YPOBHS M3YYCHHS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00YyJaroIIMXCsl MUPOBO33PEHYCCKON OCHOBBI M1l TTOHMMaHUs (UIOCOPCKUX HJIeH, TAaKUX KakK:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MEXAy HOBBIMU (aKTaMU U TEOPETHMUECKUMHU MPEANOCHUIKAMU,
OCO3HAHUE POJIM XMMHUH B PEIICHUM JKOJOTHYECKHUX MPOOJIeM, a Takke Mpobiem cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muaHe pemneHus 3ama4 BOCHHTAHUS, PA3BUTHS W COIUAIM3ANNU OOYJArOIIMXCS
MPUHATBIE TPOrPaMMOM MO XUMHUHU TOAXOJAbl K ONPEAENCHUIO COJEpPKaHUS U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaoT (HOpPMHpPOBaHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HaUEHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: pEIIeHUs MpoOiIeM, MOUCKa, aHaIu3a U
0o0paboTku uHpOpMAINHK, HEOOXOJUMBIX JUIsI TNPUOOPETEeHHUs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATEILCKON AeATeIbHOCTH, 3aHIMAIOIICH BaXKHOE MECTO B ITIO3HAHUU XUMUU.

B mpakTuke nmpenoiaBaHus XMUMHUH KaK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHUsi, TMPU  ONPENEICHUH COJEpKaTeIbHON
XapaKTEepPUCTUKU LEeJeH H3y4eHUs TMpeaMeTa HalpaBJICHUEM IMEPBOCTEIIEHHOW 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HAéTcss (GOPMUPOBAHHWE OCHOB XUMHUYECKOW HaykM Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW [EeATEIbHOCTH YEJIOBEKa M KaK OJHOIO W3



KOMIIOHEHTOB MMpPOBOW KylbTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIPEICTICHUIO LIeJIeH U3YUYEeHUSI TIPEIMETa SABIISICTCS BIIOJTHE OMPaBIAaHHBIM.

CornacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IEJIAMH W3Y4YCHHS MpeameTa «XuMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUU Kak BaKHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpPA, B OCHOBE KOTOPOU JIeKAT KIFOUEBHIE MOHSTHS,
(yHIaMEHTaJIbHBIE 3aKOHBI M TEOPUM XWMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMMAHKWE CYIIHOCTH JIOCTYIHBIX OOOOIICHWH MHPOBO33PCHUYECKOTO Xapakrepa,
03HAKOMJICHUE C UCTOPUEH WX PA3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHuE M pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX IMO3HAHWS BEIIECTB U
XUMUYECKUX PEaKIMi, HEOOXOIUMBIX JIJIsi MPUOOPETCHUs] YMEHUN OpPUEHTHUPOBATHCS B
MHpPE BEIIECTB U XUMHUYECKUX SIBJICHU, UMEIOIINX MECTO B MPUPOJIC, B TPAKTUUECKON U
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CMOCOOOB JESITENILHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COOMIO/IEHHEM IMpaBwil 0e301acHOro
00OpaleHus ¢ BEeEeCTBAMH.

Hapsiny ¢ atum, comepkaTenpHas XapaKTepUCTHKA TEJIeH U 3aJad U3YUYCeHHs TIpeIMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMU
B cucTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTENeHW OTAAETCS TPENNOYTECHUE TPAKTUYSCKONW KOMIIOHEHTE COJEpXKaHUs OOydeHHs,
OPMEHTHPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OOIIe00pa30BaTeIbHON  OpraHMU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu U
YMEHHUSIMHU aKTUBHOTO TOJY4YEHHsI 3HAHUN U NPUMEHEHUS UX B pPealibHOM JKU3HM JUISl pElIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM TMpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  0oOydaloIIUMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE HWHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY TMPUHSATUIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE I PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS poOiieM,
MOMCKa, aHanu3a W 00paboTku uHMOPMAIMK, HEOOXOTUMBIX MJII NPHOOPETCHUS OIbITa
JeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJS OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 06€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MTPOILIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJHYIO CPELy;

pa3BHUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyuaronuxcs: CrIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(POPMAI[HOHHBIE
TEXHOJIOTHH JJIs IOVCKA U aHalln3a YUeOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIMH XUMUYECKOTO
COJICpKaHUS;

(hopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOIIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBIIIICHUS,
HaOMOATeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, MPH MIAHUPOBAHUU U MPOBEACHUN XUMHUECKOTO KCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJaromuxcs yOeKIEHHOCTHM B TYMaHHCTHYECKOW HAmpaBIEHHOCTU
XUMHH, ©€ BaXHOH pOJMM B  pEIIEHWH TJI0O0AIBHBIX  MpOOJieM  PalHOHAIBHOTO
MPUPOJIOTIONIL30BAHUS, TOMOJHEHHUSI PHEPreTUYECKUX PECYpCOB M COXPAHEHUs IMPUPOJIHOTO



paBHOBECHUS, OCO3HAHHMS HEOOXOIUMOCTH OEpEKHOTO OTHOIIECHHS K TPUPOAEC H CBOEMY
300POBBIO, @ TAKIKC HpI/IO6peTeHI/ISI OIIbITa MCIIOJIb30BAHUS IMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX peIJ_ICHI/II\/JI B CUTyalluAX, CBA3aAHHbBIX C XUMHWYCCKUMHU SABJICHUAMMU.

B yuebHOM maHe cpemHero odmiero oopazoBaHus mnpeaMer «Xumus» 0a30BOTO YPOBHS
BXOOUT B COCTaB HpeIIMCTHOfI oOnactu <<ECTCCTB€HHO-Hay‘~IHBI€ MMPpEaAMCETBID?.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YYEHUS XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obmiero oOpa3oBanms, cocrtaBisier 68 yacoB: B 10 xiacce — 34 yaca (1 wac B Hemenio), B 11
kiacce — 34 yaca (1 yac B Hezienio).

Jannas nporpamMma peanuzoBana B yueOnukax: ['adpuensa O.C., OctpoymoB WU.I'. Xumust

10 k1. (0a3oBsIi ypoBeHb ), MockBsa.: [Ipocenienue, 2023r.

KpuTepuu onieHKH YPOBHS 3HAHMH yUalUXCs

Pe3ynbpTaTel 00yueHUs XUMUU JTOJKHBI COOTBETCTBOBATh OOIIMM 3ajjauaM IpeaMeTa U
TpeOOBaHUSAM K €r0 YCBOCHHUIO.

Pesynpratel 0OydeHHs oleHUBaKOTCA NO miaTHOapHON cucrteme. Ilpu oneHke
YUUTBHIBAIOTCA CIEAYIOLIME KaYeCTBEHHBIE TOKA3aTeNIl OTBETOB:

* r1yOrHA (COOTBETCTBUE U3YYCHHBIM TEOPETUUECKUM 000OIICHUSIM);

*0CO3HAHHOCTh (COOTBETCTBUE TpPeOyeMBbIM B MpPOTpaMMe YMEHUSM IMPUMEHSTH MOIYYEHHYIO
nH(pOpMaIHIO);

*II0JIHOTA (COOTBETCTBHE 00BEMY MPOTPaMMbI U HH(POpMAITUU ydeOHUKA).

[Ipn oleHKE YyUYUTHIBAIOTCS YHCIO W XapakTep OMMOOK (CYUIECTBEHHBIX WIH
HECYIIIECTBCHHBIX).

CymiecTBeHHBIC OMUOKH CBS3aHBI C HEJOCTATOYHOM TTTyOMHOM M OCO3HAaHHOCTHIO OTBETA
(HampuMep, YYEHUK HENpPaBWIbHO YKa3aJl OCHOBHbIE TPU3HAKH MOHSTHH, SBIICHUH,
XapaKTepHble CBOMCTBA BEIECTB, HEMPABUIBLHO CHOPMYIUPOBAT 3aKOH, MPABUIO U T.J. WIH
YUYEHUK HE CMOT TMPUMEHUTh TEOPETHYECKHWE 3HAHUS Ui OOBSICHEHHMS M TpelCKa3zaHus
SIBJICHUN, YCTAHOBJICHMSI NPUYMHHO-CIEJACTBEHHBIX CBSI3€H, CpaBHEHHS M KiaccuUKaLUU
SIBJICHUH U T. 11.).

HecymectBenHble omMOKH OMPENENSIOTCS HEMOIHOTON OTBeTa (Hampumep, yIylleHHe
U3 BHJAa Kakoro-ianbo HexapakTepHOro (akTa MpH OMUCAaHUM BellecTBa, mpoiecca). K Hum
MOHO OTHECTH OTOBOPKH, OTIMCKH, JOMYIIEHHbIE 10 HEBHUMATEIBHOCTH (HAIIpUMep, Ha JIBa U
0ojiee ypaBHEHUH peakiuii B TOJHOM MOHHOM BHUJE JOMYIIEHA OJHa OlmMOKa B 0003HAYEHUU
3apsjia HOHA).

PesynbpTatel 00ydeHHs] MPOBEPSIIOTCS B MPOIECCE YCTHBIX W MUCBMEHHBIX OTBETOB
ydalxcs, a TaKKe Py BBHIIIOJIHEHUH UMU XUMUYECKOTO IKCIIEPUMEHTA.

OneHkKa YCTHOIO 0TBeTa

Oyenka «5»:

* OTBET MOJIHBII U MPaBUJIbHBIA HA OCHOBAHUU U3YYECHHBIX TEOPHIA;

* Marepuan H3J0KEH B OINpPEAeICHHOW IJIOTHYECKON MOCIeA0BaTEIbHOCTH, JHUTEPATypPHBIM
SI3BIKOM;

* OTBET CAMOCTOSTEIIbHBIMH.

Ouyenxa «4»:

* OTBET MOJIHBIN U MPaBUJIHHBIA Ha OCHOBAHUU W3YYECHHBIX TEOPHIA;



* MaTepUall U3JI0KEH B OMPEACTICHHON JOTUYECKON TOCIEeI0BATEILHOCTH, TIPU 3TOM JOIMYIICHBI
JIBE-TPU HECYIECTBEHHBIC ONIMOKH, UCIIPABICHHBIC MO TPEOOBAHUIO YUUTEISL.

Ouyenka «3»:

* OTBET MOJHBIA, HO MPHU ATOM JOMYIICHA CYIIECTBEHHAs OMIMOKAa WJIM OTBET HEMOJHBIMN,
HECBSI3HBIN.

Ouyenka «2»:

* IpU OTBEeTe OOHAPYKEHO HEMOHWMAaHWE YydYallUMCS OCHOBHOTO COJIEp)KaHUs yd4eOHOTro
MaTepHasa WId JOMYIIECHbI CYyIeCTBEHHbBIC ONTUOKH, KOTOPHIC yJaIIMICS HE MOXKET UCIIPaBUTh
MIPY HABOISAIIUX BOIIPOCAX YUUTEIIS.

O1eHKa NMCbMEHHBIX padoT

Ouyenka IKcnepumMeHmanbHulX YyMeHUl
OrneHka CTaBUTCS HAa OCHOBAaHWM HAOIOJEHUS 3a YYallUMHCS W THCBMEHHOTO OT4YeTa 3a
pabory.
Ouyenxa «5»:
* paboTa BBITIOJIHEHA TIOJTHOCTHIO M TIPABHIILHO, CJICJIAHbI MPABHIILHBIC HAOIIOCHHS ¥ BBIBO/IBI,
* SKCIICPUMEHT OCYIIECTBIICH I10 TUTAHY C YIETOM TEXHHKH OE30TIaCHOCTH W TPABHII PabOTHI C
BEIECTBAaMHU U 000PYIOBAHUEM;
* MPOSIBJICHBI ~ OPraHU3alMOHHO-TPYJOBBIC yMEHHS  (TIOUICP)KHBAIOTCSA YHCTOTa pabodero
MecTa M MOPSAA0K Ha CTOJIe, SKOHOMHO HCIOJIb3YIOTCS PEaKTUBHI).
Ouenxa «4»:
* paboTa BBINOJIHEHA MPaBUIIbHO, C/EIaHbl IPABUIIbHbIE HAOIIOIEHUS U BBIBOJIbI, HO MPU 3TOM
SKCIIEPUMEHT MPOBEACH HE MOJTHOCTHIO MU JOMYUICHbl HECYIIECTBEHHbIE OIIMOKU B paboTe ¢
BEIECTBAaMU U 000pY/I0BaHUEM
Ouyenxa «3»:
* paboTa BBINIOJHEHA MPABUJIBLHO HE MEHEE YeM HaIOJIOBUHY WJIM JOMYIIeHa CYIIeCTBEHHAs
omrbOKa B X0JIe IKCIIEPUMEHTA, B O0OBICHEHUH, B 0()OPMIICHUH PaOOTHI, B COOIIOACHUY TTPABHIT
TEXHUKHU 0€30IaCHOCTH Mpu paboTe ¢ BelecTBaMu U 000pyI0BaHUEM, KOTOpas HCIPABIISIETCS
0 TPEOOBAHUIO YUUTEIIS.
Ouyenxa «2»:
* nomyiieHsl ABe (M 0oJiee) CyIIECTBEHHbIE OMIMOKU B XOJI€ SKCIIEPUMEHTA, B OOBSICHEHHUH, B
obopmiieHHH pPabOThI, B COOJIOJEHUM TPaBUI TEXHUKA OE30IAaCHOCTH IpU padoTe C
BEIIECTBAMU U 000pYyJOBaHUEM, KOTOpbIE Y4YallUWCAd HE MOXET MWCIPaBUTh JaXe 10
TpeOOBAHUIO YUHUTEIIS.

OueHka YMEHHUI peliaTh IKCIePUMEHTAJIbHbIE 321241

Oyenka «5»:

* [IJIaH PeUIeHHs COCTaBIIEH MPAaBUIBHO;

* IPaBUJILHO OCYIIECTBIICH MOJ00P XUMUYECKUX PEAKTUBOB U 000PYIOBAHMUS;

* JIaHO TTOJTHOE OOBSICHEHNE U CJIeTaHbl BBIBOJIBI.

Oyenxa «4»:

* [IJIaH PEeIIeHHs COCTABIIEH MPAaBUIBHO;

* MPaBWJIBHO OCYIIECTBICH MOAOOP XUMHYECKUX PEAKTUBOM U O0OpYIOBaHUS, MPU ITOM
JIOTYIIIEHO He 60Jiee IBYX HECYIIECTBEHHBIX OIMTUO0K B OOBSICHEHUH U BHIBOJAX.

Ouyenxa «3»:



ok w

* [IJJaH PELIEHMs COCTABJIEH MPAaBUIIBHO;
*[IPaBHJILHO OCYIIECTBJICH MOJA00p XHMHUYECKHUX PEaKTHBOB M OOOpYIOBaHHWSA, HO JOIyLICHA
CyIlIecTBEHHas OIINOKa B 0OBSICHEHUU U BHIBOJAX.
Ouyenka «2»:
* nonyuieHsl Be (1 Oosiee) OMIMOKM B IUIaHE PEIICHHUS, B OJ00PE XUMUYECKUX PEAKTHUBOB U
o0opynoBaHus, B 00BSICHEHUU U BHIBOJIAX.

OuneHka yMeHMIi peliaTh pacyeTHbIe 32/1a4H

Ouyenka «5»:

* B JIOTHYCCKOM paCCYXKJCHWUW W PEHICHHH HET OIIMOOK, 3ajada penieHa palioHATbHBIM
CIIOCOOOM.

Ouenka «4»:

*B JIOTUYECKOM PACCYXJCHHH W PEIICHUH HET CYIISCTBEHHBIX ONMIMOOK, HO 3ajla4ya pericHa
HEeparMoHaJIBHBIM CITIOCOOOM WJTH JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIITHOOK.

Ouenka «3»:

*B JIOTHYECKOM PACCYKJICHUW HET CYIIECTBCHHBIX OIMMWOOK, HO JIOMYIICHAa CYIEeCTBEHHAsS
OIIMOKa B MaTEMaTHICCKHX pacueTax.

Ouyenxa «2»:

*HMECIOTCS CYIIIECTBEHHBIC OIIMOKH B JIOTHUYECKOM PACCYKJICHHUU U B PEIICHUU.

Y4eOHO-MeTOAMYECKOE o0ecTeueHue
IMa6puensu O.C., OctpoymoB N.I'. Xumus 11 ki1. (6a3oBsIii ypoBeHb ), Mockga.: [IpocBemienue,
2023r.
INa6puensu O. C, JIvicoBa I'. I'. Xumus. 11 k1. YrinyOonéHuplid ypoBeHb: MeToauueckoe
nocobue. — M.: [poda.
INa6puensu O. C, JIvicoBa I'. I'., BBenenckas A. I'. Kaura mist yaurens. Xumus. 11 k.
B 2 4.: Meromuueckoe nocodbue. — M.: Ipoda.
INa6puensu O. C, OctpoymoB U. I'. Obmias xumus B TecTax, 3ajadax, ynpaxkHeHusx. 11 ki —
M.: Ipoda.
5. Xwumus. 11 kin.: KontposbHbie 1 ipoBepovHbie paboThl K yueOnuky O. C. I'abpuensna, I
I".JIpicoBoit «Xumus. 11 xnacc. [Ipodunsnerit ypoensy / O. C. I'abpuensn, I1. H. bepeskun, A.
A. Ymaxkosa u ap. — M.: [poda.
6.. Tabpuensan O. C, Pemeros I1. B., Octpoymos U. I'., Hukutiok A. M. ['oToBUMCS K eau-
HOMY TOCYIapCTBEHHOMY 3K3aMmeHny. — M.: [Ipoda.
7. I'abpuensu O. C, Octpoymos U. I'. Xumus. Martepuaisl 1715 TOATOTOBKH K €IMHOMY
rocy/lapcTBEHHOMY 9K3aMEHY U BCTYIUTEIbHBIM SK3aMEHaM B BY3bl: Yueb. mocodue. — M.:
Hpoda.

8. T'abpuensn O. C, OctpoymoB U. I'. Xumudeckuii skcriepuMeHT B mikosie. 11 ki —
M.:[Ipocda



