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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o XMMUU Ha ypOBHE CpeJHero oouiero oOpa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanpHOro 3akoHa OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit deneparumy,
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS 00pa30BaTeNbHOM NpPOrpaMMbl CpeaHEero oOIIero
o0Opa3oBaHus, MpeACTaBIeHHBIX B DenepasbHOM T'OCYJIapCTBEHHOM 00pa3oBaTEeIbHOM CTaHJapTe
COO, c yuérom Konnenumum npenojgaBaHus yd4eOHOro mpeamera «XuUMHUs» B 00pa3oBaTENbHBIX
opranmzanusx Poccuiickoit denepannu, peaanu3yolndx OCHOBHbIE 00pa30BaTe/IbHbIC MPOTPAMMBEI,
U OCHOBHBIX NosioxkeHuil «Ctpareruu pa3BuTus Bocniutanus B Poccuiickoit depepannn Ha nepuos
10 2025 roga» (Pacnopsixenue [IpaButensctsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0JI0B K pa3pabdOTKe MPpOrpaMMbl IO XUMHH, K ONPEeSIEHHIO O0IIel CTpaTeruu
00y4YeHHsI, BOCHUTAHUS U Pa3BUTHs 00yUaIOMIUXCs CPEACTBAMHU YUEOHOTO MpeaMeTa « XUMHD» IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoOHIENTyanbHble mojoxkeHuss PI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIed, COJEpKaHUs, pe3yibTaToB oOydeHUs U TpeOOBaHUM K YpPOBHIO
MOJTrOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe  oOpa3oBaHHE, IIOJy4yaeMO€  BBITYCKHUKaMU  00mieo0pa3oBaTeabHON
OpraHu3aluy, SBJISIETCS HEOThEMJIEMON 4acTh0 UX 00pa3oBaHHOCTU. OHO CIIy’KUT 3aBEpLIAIOIIUM
ATAoOM peaju3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, IPUCYIINX
LIEJIOCTHOM CHCTEME XHMMHUYECKOro 00pa3oBaHMs. OTH LIEHHOCTH KacaroTcs IMO3HaHHUsS 3aKOHOB
npupozabl, GOPMHUPOBAHUS MHUPOBO33PEHUS U OOIIEH KyJIbTYyphl YEIOBEKA, a TAK)KE IKOJIOTHUECKU
000CHOBAaHHOTO OTHOILIEHMS K CBOEMY 3JI0pPOBbIO M HMPUPOIHON cpene. Peanusyercs xumudeckoe
oOpa3oBaHHe OOYYArONIMXCS HA YPOBHE CPEAHEr0 OOIIero oOpa3oBaHMs CPEICTBAMU YUEOHOTO
npeaMera « XUMHUA», COJEpKaHUE U MOCTPOEHUE KOTOPOTO ONpPEEeHbl B IPOrpaMMe MO XUMHH C
yu€ToM cnenn(UKU HAyKH XUMHHM, €€ 3HaUCHHs B MMO3HAHUM MPHUPOJBI U B MAaTePHAIBHON KU3HU
o0miecTBa, a Takke C Y4€TOM OOIMX Leded M MPHUHIUIOB, XapaKTepU3YIOIIUX COBPEMEHHOE
COCTOSTHUE CHCTEMBI cpeiHero oomero oopasosanus B Poccuiickoit denepammu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MI'PAeT OCOOYIO0 pOJib B COBPEMEHHOM
LIUBWIM3AIMN, B CO3JaHUM HOBOM 0a3bl MaTepHalbHOM KynbTyphl. OHa BHOCHUT CBOM BKJaJ B
(dbopMHpOBaHUE PALlMOHATIBHOIO HAyYHOI'O MBIIICHUS, B CO3JJaHHUE LIEJOCTHOTO MPEACTABICHHUS 00
OKpY’KaloIleM MHUpe KaKk O €IWHCTBE MPHUPOJBI M YeloBeKa, KoTopoe (GopMupyeTcs B XUMHUHM Ha
OCHOBE IOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIEro MUPa, OCO3HAHUS B3aUMOCBSI3H MEKAY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXXHBIMHU 00J1aCTSIMU IPUMEHEHHUS.

TecHO B3aUMOJIEHCTBYS € IpyITMMHU €CTECTBEHHBIMU HayKaMH, XUMHsI CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOH KyJbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TPY/IA U KU3HU KaXJ10TO WIEeHa
obmectBa. CoBpeMeHHass XMMHs KaK HayKa CO3WAATeNbHas, KaK HayKa BBICOKMX TEXHOJIOTUH
HalpaBJIeHa Ha PEHICHUE TI00ATBHBIX MPOOJIEM YCTOHUNBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBO,
HHEPreTUUECKOM, MUILEBON, 3KOJIOrHUECKONH 0€30MaCHOCTH U OXPaHbl 30POBBSI.

B coorBercTBMM ¢ OOmMMH TENsIMH M TPUHIMIIAMH CpeAHEro oO0miero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10-11 kmaccbl, 6a30BbI YPOBEHb M3YyUEHMs) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOMIEKYJIBTYpHYIO TOATOTOBKY OOYYalOIIUXCS, HEOOXOTUMYIO UM ISt
BBIPAOOTKM MMPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMA,
IPOJOKEHNS 00pa30BaHUs B PA3JIMYHBIX 00JIACTAX, HE CBA3AHHBIX HEIIOCPEIACTBEHHO C XUMUEH.

CocTtaBisromuMu npeaMeTa « XuMHsh» SBISIIOTCS 6a30Bble Kypchl — «OpraHudeckast XUMUs
u «O01mas u HeopraHu4eckasi XuMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI HayKH: cHcTeMa 3HAHWN MO HEOPTaHMYECKOM XMMMHU (C BKIIOUEHHEM 3HAHUH U3
oOuieil xumun) u opraunyeckoil xumuu. dopMupoBaHre JaHHOW CUCTEMBI 3HAHUM NPU U3yHYEHUU
npeaMera odecrneyrBaeT BO3MOXHOCTh PaCCMOTPEHMs BCErO MHOIrooOpasus BEIIECTB Ha OCHOBE
OOLINX MOHITHH, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpykrypa conepxanus KypcoB — «Opranudeckas xumusi» n «OOmass 1 HeopraHuyeckas
XUMHSD» CPOPMHUpOBaHA B MPOTPaMME MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJX0/a K HM3YYECHHUIO
yuyeOHOro marepuana M OOyCJIOBJIEHa MCTOPHMYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAaHUM Ha
ONpeAeNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBa
paccMaTpUBAIOTCSI HAa YpPOBHE KJIACCHYECKOH TEOPHM CTPOEHUs OPraHWYEeCKUX COCIUHEHUH, a
TaKK€ Ha YpPOBHE CTEPEOXMMMUYECKHX U DJIEKTPOHHBIX MPEJCTABICHUNH O CTPOCHHMM BEIIECTB.



Cenenus 00 M3ydaeMbIX B Kypce BEIIECTBaX JMAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB 0
CIIOXHBIX OHMOJOTMYECKH AaKTUBHBIX COEAMHEHHH. B Kypce opraHuyeckoil XMMHM TOIy4aroT
pa3BuTHE C(OpPMHUPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS MepBOHAYAIbHBIC
MPEJICTAaBICHUS] O XMMHUYECKON CBs3U, KJIacCH(UMKAIIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[Ton HOBBIM yrjoM 3peHHs B mpeaMmere «XUMHsS» 0a30BOTO ypOBHS paccMaTpUBaeTCs
M3Y4YECHHBIII Ha YpOBHE OCHOBHOrO oOIIero oOpa3oBaHMsl TEOPETHMUECKUH Marepual u
dakTosornyeckue CBEICHUS O BEIIeCTBaX M XMMHMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OOmuas U HeopraHudeckass XUMHs» OOy4arolUMCS IPEAOCTaBISIETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE MEePUOANUECKOro 3aKOHa C O0IIETeOPEeTUYECKUX U METOI0JIOTMYECKUX MO3UIUH, TIIy0xKe
MOHSTh UCTOPUYECKOE M3MEHEHHE (DYHKIIMI 3TOTO 3aKOHA — OT 0000MIAroIIeH 10 OOBICHSIONICH U
MIPOTHO3UPYIOIIEH.

Enunas cucrtema 3HaHM O Ba)KHEWINMX BEIIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX WU
MIPUMEHEHNH, a TAK)KE€ O XMMUUYECKHX PEAKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
jJornonHsieTcs B Kypcax 10 wum 11  kjaccoB siIeMEHTaMU  COJEPKaHMS, HMEIOIUMU
KyJIbTYPOJIOTHUECKH U TPHUKIAJHON XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT TOHUMAaHHIO
B3aUMOCBSI3M XHMHUHU C JIpYTMMH HayKamMH, pacKpbIBalOT €€ pojb B [O3HABaTEIbHOU U
MPAKTHUYECKON JESITeTbHOCTH YeNOBEeKa, CIOCOOCTBYIOT BOCIHMTAHHIO YBAXEHHsS K TMpOIeccy
TBOpYECTBA B OOJIACTH TEOPUU U TMPAKTUUECKUX MPUIOKEHUNW XUMHUH, MOMOTAIOT BBITYCKHUKY
OpUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(MOpPMAIMI0O U MPUMEHSATHh €€ Il TOTOJHEHUs 3HaHUM, pelleHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX HCCIENI0BATEIbCKUX 3aJad. B memom coaepkanue
y4eOHOro npeamera «XuUMUs» JAaHHOTO YPOBHS HU3YyUEHUS OPUEHTHUPOBAHO HAa (OPMUPOBAHUE Yy
00y4JaromuXxcsi MUPOBO33PEHUYECKOM OCHOBBI JJIsi MOHMMAaHMUS (GUIOCOPCKUX HACH, TaKUX Kak:
MaTepHalbHOE €IUHCTBO HEOPraHWYECKOTO M OPraHMYeCKOro MHUpa, OOYCIOBIEHHOCTh CBOWMCTB
BEILIECTB UX COCTAaBOM U CTPOEHHEM, IIO3HABAEMOCTh MPUPOAHBIX SBICHHUH MMyTEM 3KCIEPUMEHTA U
peIICHUsT TPOTUBOPEYUH MEXITy HOBBIMH (aKTaMH H TEOPETUYCCKUMH TIPEINOCHUIKAMH,
OCO3HAaHHE PO XMMHHM B PEIIEHUH SKOJOTHYECKHX MpobiieM, a Takxke mpolieM cOepexeHus
SHEPTreTUUYECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTEpHAJIOB.

B nnane pemieHus 3a1a4 BOCIIUTAHUS, Pa3BUTHS U COIMAN3ALNN O0YYaIOIINXCS PUHSATHIC
IporpaMMoi 1O XUMHHM TOAXOAbl K ONPEIETICHUI0 COJACpXKaHUS W TOCTPOCHHUS TpeaMera
npelycMaTpuBaloT (OPMUPOBAHUE YHUBEPCANBHBIX YYEOHBIX JEHCTBUM, HMeEOUMX 0a30Boe
3HAUEHUE IS PA3TUYHBIX BHJIOB JEATCIILHOCTH: PEUICHHS po0OJieM, TONCKa, aHanu3a U 00padoTKH
uHbOpMaIlui, HEOOXOAUMBIX i MPUOOPETEHUS OIbITa MPAKTUUYECKOH M HCCIeI0BaTEIbCKON
JIeATeTLHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MTO3HAHUU XUMUHU.

B mpaxTuke mpernoaaBaHus XMMHHM Kak Ha YpOBHE OCHOBHOTO 001iero o0Opa3oBaHUs, Tak U
Ha YpPOBHE CPETHEro o0mero o0pa3oBaHUs, MPHU ONPENEICHUHN COACPKATEIbHON XapaKTePUCTUKU
Hejneil M3y4yeHuss TIpeaMeTa HalpaBJIC€HUEM IEPBOCTENEHHOW 3HAYMMOCTH  TPAJULHUOHHO
npu3Haéress  (GOPMUPOBAHME OCHOB XHMHUYECKOH HayKd Kak OO0JIACTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUECKON JIEATEIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MHUPOBOMU
KyJabTypbl. C METOJIWYECKOM TOUYKH 3PEHMsS] TaKOM MOAXOJ K OINPEACIICHUIO IIeJIe W3ydeHUus
MIpeMETA SIBJSICTCS BIIOJIHE ONPaBIaHHBIM.

CoriacHo JTaHHOM TOYKE 3pEHUS TJABHBIMU IEJSIMH HM3Y4YCHHS TpeaMeTra «XuMus» Ha
6a3oBom ypoBHe (10 —11 kJ1.) SBISIFOTCS:

e (opmupoBaHME CHCTEMBl XMMHYECKHX 3HAHUN Kak BaKHEUIEH COCTaBIISIONICH
€CTEeCTBCHHO-HAYYHOW KApTUHBI MHpA, B OCHOBE KOTOPOM JIeKAT KIIFOUEBBIC TOHATHS,
(dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TIOHUMaHUE
CYIIHOCTHU JOCTYMHBIX 0000IIEHNH MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJICHHE ¢ UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (dopMHpOBaHHME M PA3BUTHUE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHHS BEIIECTB U
XUMHUYECKHX peakiuil, HeOOXOAMMBIX HJs MPHOOpETEeHUs yMEHH OpPHEHTUPOBATHCS B MHUPE
BEILIECTB U XMMHUYECKUX SIBJICHUHN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U MMOBCEIHEBHOM
JKU3HU;



® pa3BUTHME YMEHUM M CIOCOOOB JESITEIbHOCTH, CBA3aHHBIX C HAONIOJEHUEM H
OOBSICHCHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOICHHEM NpaBUJI OE30MacHOTO OOpalieHus ¢
BEIIIECTBAMH.

Hapsiny ¢ aTiM, conepkarenbHas XapakTepUCTHKA IeNIel W 3aj1ad M3ydeHHs MpeaMera B
nporpaMMe Mo XUMHHM YyTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMHM IPUOPUTETAMU B
cUcTeMe cpemHero oomero oopasoBaHus. Cero/Hs B MPETOJaBaHUN XUMHUU B OOJBINCH CTENCHH
oTHaéTCsl MpeAnouYTeHNE MPaKTHUECKOW KOMIIOHEHTE COJIepKaHus 00y4eHus, OpUEHTUPOBAHHON Ha
MOJATOTOBKY BBIITYCKHHUKA 00IIe00pa30BaTeIbHON OpraHU3aIliy, BIIaICIONIEero He HabOpOM 3HAHHM,
a (DyHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CThb CHOCOOAMHM M YMEHHUSMHU AKTUBHOIO IOJYYEHUS
3HAHUH U IPUMEHEHHUS X B PEATBHON KHU3HH IS PEIICHHUS MPAKTUIECKHUX 3a/1a4.

B cBi3Mm c 3TMM Tpu M3Y4YEHHUH TIpenMeTa «XHUMHUS» JAOMHHHMpPYIOIee 3HAaueHUE
nproOpeTaroT TaKKe IEeNU U 3a]1a9H, KakK:

ajanTanys 00y4arouuxcs K YCIOBUSAM JMHAMUYHO Pa3BUBAIOLIETOCS MHpa, (OPMHUPOBAHUE
WHTEJUICKTYyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY NPUHSATHIO TPAMOTHBIX pPEIICHHH B KOHKPETHBIX >XHU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEMIECTBAMH U UX IPUMECHECHUEM;

dopmupoBaHue y O0OydYalOUIMXCS KIIOYEBBIX HABBIKOB (KIHOYEBHIX KOMIIETCHIIMA),
UMCIOIINX YHUBEPCAITBHOE 3HAUCHHE UTS PA3IMYHBIX BUIOB JCSITEIBHOCTH: PEIICHUS TpolieM,
MOWCKa, aHaiau3a M 00paboTku uHGpOpMAIMK, HEOOXOIUMBIX JUIs MPHOOPETEHUsI OIbITa
NeSITETHHOCTH, KOTOpas 3aHMMAaeT BaXKHOE MECTO B IO3HAHWM XHWMHUH, a TaKXe Ui OIEHKH C
MO3UIIMHI KOJOTMUYECKON Oe30MacHOCTH XapaKTepa BIMSHUS BEUIECTB U XUMUYECKUX MPOLIECCOB Ha
OpraHu3M 4YeJIOBeKa U MPUPOTHYIO CPELY;

pasBUTHE T03HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
00yJaromuXxcsi: CIIOCOOHOCTH CaMOCTOSITENIFHO TPHOOpPETaTh HOBBIE 3HAHUS MO0 XUMHH B
COOTBETCTBUM C >KU3HEHHBIMH HOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTUH ISl TIOMCKAa M aHalM3a Y4eOHOW W HaydHO-TIOMYJIIPHON WH(POPMAIUK XUMHUYECKOTO
COJICPKAHHUS;

(dbopMHpOBaHNE M pa3BUTHE Y OOYYAIONIMXCS aCCOIMATUBHOTO W JIOTMYECKOTO MBIIUICHUS,
HaOJII0/1aTEIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMBI, B YACTHOCTH,
NPY TUTAHUPOBAHUY M TPOBEACHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHMUE Y 00ydaronmxcsi yOekIEHHOCTH B TYMaHUCTHYECKOM HANpaBIeHHOCTH XUMUH,
e€ BaXHOM pONM B pEIIEHUWU TJI00alIbHBIX MPOOJIEM PpAUOHAIBLHOTO MPUPOAOIOIB30BAHNUS,
MOTIOJTHEHUS YHEPreTHUECKUX PECypCOB M COXPAaHEHHMsS MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEpEKHOTO OTHOIIEHHS K TPUPOJIC U CBOEMY 3JI0POBBIO, a TAKXKe MPHOOPETCHHUS
OTbITa WCHOJb30BAHUS MOJTYYCHHBIX 3HAHMM Ul MPHUHATUS TPAMOTHBIX PELICHUHA B CUTyaIUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMH.

B yue6HOM mutaHe cpeaHero oOuiero oOpa3zoBaHUs MpeIMET «XUMHsS» 0a30BOTO YPOBHS
BXOJHT B COCTaB MpeIMEeTHOH o0macTn «EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

CBA3b C PABOYEHN ITPOT'PAMMOM BOCITUTAHUSA IIKOJIbI

Peanuzanus BocIMTaTENbHOIO MOTEHLMANA YPOKOB XHMHMHM (YPOUHOM JE€ATENBHOCTH,
ayJIMTOPHBIX 3aHATUHN B paMKaxX MaKCHMaJbHO JOMYCTUMOM yueOHON Harpy3Ku) npeaycMaTpUBaeT:

- MaKCUMAaJIbHOE HCII0JIb30BAaHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEN CONEPKAHUS YPOKOB IS
dopMupoBaHus y OOydalOIUXCS POCCHUMCKUX TPaJULMOHHBIX JyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCUIICKOT0 UCTOPUYECKOTO CO3HAHUS HA OCHOBE MCTOPHUYECKOTO
MIPOCBEUICHMSI; TOI00P COOTBETCTBYIOIIETO COAEPKAHMSI YPOKOB, 3aJaHUN, BCIIOMOTraTeNbHBIX
MaTepHaoB, MPOOIEMHBIX CUTyallui IS 00CYKICHHIA;

- BKJIIOYEHHE B COJIEp)KaHHE YPOKOB II€JIEBBIX OPUEHTUPOB PE3yJIbTaTOB BOCIUTAHUS, HX
y4eT B ONPEACICHNU BOCIIUTATENBHBIX 3a/1a4 YPOKOB, 3aHATU;

- BBIOOp METO/I0B, METOJMUK, TEXHOJIOTUM, OKAa3bIBAIOIINX BOCIUTATEIbHOE BO3/ICHCTBHE HA
JUYHOCTb B COOTBETCTBUM C BOCHMTATEIbHBIM HJCAIOM, LEIbI0 M 3aJadyaMd BOCIMTAHUSA,
LEJIEBBIMU OPHUEHTHpPAMHU PE3yJIbTaTOB BOCIUTAHUS; pealM3alfio MPUOPUTETa BOCHUTAHUS B
y4eOHOI e TeTbHOCTH;



- TIpUBJICYEHNE BHUMaHMs OOydaroluXcsl K IIEHHOCTHOMY acHeKTy M3yYaeMbIX Ha ypOKax
NpPEMETOB, SIBJICHUH U COOBITHUH, MHULIMUPOBAHHE OOCYXJIEHUH, BBICKA3bIBAHUNA CBOET0 MHEHMS,
BBIPAOOTKH CBOETO JTMYHOCTHOTO OTHOIICHHS K NU3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JTUIIAM;

- [pUMEHEHHE WHTEPaKTUBHBIX (GOpM yueOHOH paboThl — MHTEIUIEKTYyaJIbHBIX,
CTUMYJIMPYIOUIMX I103HABAaTEIbHYI0O MOTHBALMIO, HUIPOBBIX METOJAUK, JUCKYCCHH, IaroIIMX
BO3MOXHOCTb PHOOPECTH OMBIT BEACHHUSI KOHCTPYKTUBHOTO IMAJIOra; ITPYIOBOM paboThl, KOTOpas
YYUT CTPOUTH OTHOLIEHHUS M JIEHCTBOBaTb B KOMAHJIE, CIIOCOOCTBYET Pa3BUTHUIO KPUTUYECKOTO
MBILIICHHS;

- moOyxaeHue oOydarommxcsi coONIoaTh HOPMBI TIOBEICHHMS, IpaBHia OOLICHHUS CO
CBEpPCTHUKAMM M MEJarorMYeCKUMHM pPaOOTHUKaMM, COOTBETCTBYIOUIME YKJIaay LIKOJIBI,
YCTaHOBJICHHE U TMOJIEPKKY TOOpOKETaTeIbHON aTMOC(hepshl;

- OpraHu3alMi0 HACTABHUYECTBA MOTHBHPOBAHHBIX U 3PYJUPOBAHHBIX OOYYAIOLIUXCS HaJ
HEYCNEBAIOIIMMH  OJHOKJIACCHMKaMHM, B TOM 4YHCJIE€ C OCOOBIMH  00pa30BaTeIbHBIMU
HOTPEOHOCTSAMM, JAloLIero OOydyarolIMMCS COLMAIbHO 3HAUYMMBIA OIBIT COTPYJHUYECTBA U
B3aMMHOM ITOMOIIIH;

- VHUIUHPOBAHHWE U TMOJJIEPKKY HCCIEIOBATEIbCKOM /eATeIbHOCTH O00ydarouxcs,
IUIAHWPOBAHME U BBINOJIHEHWE WHAWBUIYAIbHBIX M TPYNIOBBIX IPOEKTOB BOCHHUTATEIbHON
HalpaBJIEHHOCTH.

PesynbraThl enuHcTBa Yy4yeOHONM M BOCHUTATEIBHOW JESTENILHOCTH OTPAXKEHbI B pazjiene
pabGoueil mporpamMMmbl «JIMYHOCTHBIE pe3yNbTaThl HW3y4EHHUS Y4eOHOro Ipeamera «XuMHs» Ha
YPOBHE CpETHEro 00111eT0 00pa30BaHUM.

MECTO YYEBHOI'O TIPEJIMETA «XUMMUSI» B YYEBHOM IIJIAHE

Ha ypoBHe cpeanero obmiero obpazoBaHusi «XUMHsD SBISETCS 00sS3aTeIbHBIM y4eOHBIM
MPEeIMETOM, KOTOPBI BXOJIUT B COCTaB MPEIMETHOM 001acTH « ECTeCTBEHHOHAYYHBIC TTPEIMETHD».

Cpoxk ocBoeHus paboueit mporpammsr: 10-11 kmaccer, 2 roga

KonndgecTBo yacoB B yd4eOHOM 1iaHe Ha u3ydeHue npeamera (33-34 yueOHbIe Heem)

Knacc KoauuecTBo yacoB B Hefeno | KoanuecTBO 4acoB B rof
10 xmacc 1 34
11 xnacc 1 33
Bcero 67




COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHU4eCKO XUMHH

[IpenMeTr opraHMYecKOl XUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHUE U 3HAUYCHHE B IOJIyYCHUHU
HOBBIX BEIIECTB U MaTepuajoB. Teopus CTpOeHUsl opraHMueckux coequHeHuit A. M. bytneposa, eé
OCHOBHbIE MOJIOXkeHUA. CTPYKTypHbIe (OPMYJbl OpraHNYecKUX BeuliecTB. ['omomorus, usomepus.
XuMHYecKas CBSA3b B OPraHUUYECKUX COETMHEHUSAX — OJJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o kiaccUpUKaLMU OpraHUYECKUX BellecTB. HoMeHKIaTypa opraHu4ecKkux
COeIMHEHUH (cucTeMaTH4ecKas) 1 TPUBUAIbHBIE HA3BaHUS Ba)KHEHIIMX IPEACTABUTENEH KJI1accoB
OpPraHMYECKUX BEILECTB.

OKCepUMEHTAJIbHbIE METO/Ibl M3Y4YE€HMsI BEUIECTB U MX MPEBpAICHUN: O3HAKOMIIEHHUE C
o0pa3llaMyl OpPraHMYEeCKUX BEIIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIUPOBAHHME MOJIEKYJI
OpraHMYECKUX BEILECTB, HAOIIOIEHNE U OMMCAHNUE IEMOHCTPALMOHHBIX OIBITOB IO MPEBPALLIEHUIO
OpPraHMYECKHX BELIECTB IIPU HArpeBaHuU (IJIaBiIeHHE, OOYTJIMBAaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB W CTPOCHHE, TOMOJOTMYECKMH psia. MeraH M 3TaH — MpoCTEHIIne
NPEJCTaBUTENN alIKaHOB: (PU3NYECKHE M XMMHUYECKHE CBOMCTBA (PEAKIIMU 3aMEIECHHsI U TOPEHHS),
HaXO0XJICHNE B IPUPOJIE, MOIYYCHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN pAl. DTUIEH M MPOIMUIEH — MpOCTeHIINe
NpPEJCTaBUTENIN AJKCHOB: (U3MUYECKHe M XHMMHUYECKHE CBOMCTBAa (peakuMu TUAPUPOBAHUS,
rajJlor€HUPOBaHUs, TUIpATALUU, OKHCIEHHUS U MOJIMMEpPHU3allin), TOJIy4YeHUE U IPUMEHEHUE.

Ankanuensl: Oytamauen-1,3 u MeTmnOytaaueH-1,3: cTpoeHWe, BaKHEHITHE XHUMHUYECCKHE
cBoiicTBa (peakuus noaumepusanun). Ilonyuenne cuHTeTHYECKOrO KaydyKa U Pe3UHBI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKMHA psiA. ALETHIEH —
NPOCTEHIINK TPEJCTABUTENb AJIKHHOB: COCTaB, CTpOEHHE, (U3NYECKHEe W XMMHUYECKHE CBOWMCTBA
(peakiuy ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUHU, TOPEHHUS ), TOJTyUYEHHE U IPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, (U3MYECKHE U XUMUYECKHE CBOMCTBA (peakiuu
raJJOrTeHUPOBAaHUSI M HUTPOBAHUSA), MNOJIY4YeHHE M IpuUMeHeHue. Toryon: cocmas, cmpoenue,
Quszuueckue u Xumuyeckue c6OUCMBA (peakyuu 2alo02eHUpPOBaHUs U HUMPOBAHUs), NOLyUeHUue U
npumenenue.  ToxcnM4HOCT  apeHOB. I'eHeTmyeckas CBSA3b  MEXKIy  yIJIIEBOJOPOAAMH,
MPUHAJJIEKAIIMMHU K Pa3IUYHbIM KJIacCaM.

[TpupoaHble UCTOUYHUKU YIieBOJAOpoAOB. [IpuponHbIil ra3 W MomyTHbIE HEQTSIHbIE Ta3bl.
Hedts u e€ npoucxoxaenue. CriocoOsl nmepepaboTKku He(TH: MeperoHka, KPeKHHT (TEPMUYECKHH,
KaTaJInTHUecKuil), nuponus. IIpoaykTel nepepaboTku He(YTH, UX IPUMEHEHHE B IPOMBIIIJICHHOCTH
U B ObITy. KaMeHHBIH yrosib U MpOayKTHI €0 MepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BEUIECTB U MX INPEBPAILCHUN: O3HAKOMIICHHUE C
oOpa3lamu IU1acTMacc, KaydykKoB M pe3uHbl, Koyekuuu «HepTts» n «Yronw», MoaenupoBaHue
MOJIEKYJl YIJIEBOJIOPOJIOB M TaJIOTEHONPOM3BOJHBIX, IPOBEACHUE HIPAKTUYECKON paboThl:
MIOJTyYEHHUE 3TUJIEHA U U3YUYEHHE €r0 CBOMCTB.

PacuérHrble 3amaun.

Boluncnenuss 1o ypaBHEHMIO XHMHYECKOM peakuuu (Maccel, 00ObEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOJYKTa PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJINYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOyKTOB PEaKLUN).

Kucsopoacoaep:xammue oprann4eckue coeMHEHUs

[IpenenpHBIE OMHOATOMHBIE CHUPTHL. METaHON W JTAHON: CTpOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBa (peakUuMu C aKTUBHBIMM MeETaJUIAMH, TaJOr€HOBOJOPOJaMM, TOPEHHE),
npuMeHeHne. BogopoaHbie cBsi3u MeX1y MOJIEKyJIaMU cIUpTOB. /IeficTBHEe MeTaHOIa U 3TaHOJIA Ha
OpraHM3M 4Y€JIOBEKa.

MHOroaTOMHBIE CHHPTBHL. JTHICHIJMKOIb M TJIHLEPUH: CTPOCHUE, (UIUYECKUE U
XMMHUYECKHE CBOWCTBA (B3aMMOJICHICTBHE CO IIEJIOYHBIMU METaslaMH, KaueCTBEHHAs peaklus Ha




MHOTOAaTOMHBIE crnupThl). [leficTBue Ha opraHu3m uenoBeka. [IpuMeHeHHe TIHIEpUHA W
STWJICHTJIUKOJIA.

@deHout: cTpoeHNe MOJIEKYJIbI, (PU3NYecKre U XUMUYEeCKHe CBOMCTBA. TOKCHYHOCTE (peHoa.
[Tpumenenue penomna.

Anpaeruapl U kemouwvl. Dopmanpierun, aneTanpAeTUA: CTPOEHHE, (U3MUecKHe W
XMMHUYECKHE CBOMCTBa (peakiuM OKUCIEHUS M BOCCTAHOBJICHMs, KayeCTBEHHBIE pEaKLUH),
MOJTy4Y€HUE U IPUMEHEHHE.

OHOOCHOBHBIE TpefeibHbIe KapOOHOBbIE KUCIOTHI. MypaBbMHAs M YKCYCHasl KUCIIOTHI:
CTpoeHue, PU3NIEeCKHe U XUMHUYECKHE CBOWCTBA (CBOMCTBa, 0OIIMe M Kiacca KHCIOT, PeaKius
sTepuduKanmu), MoidydyeHHe | npuMeHeHue. CreapuHOBass U OJIEMHOBAs KHCIIOTBl Kak
NPEJCTaBUTENN BHICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJH BBICIIUX KapOOHOBBIX KHCIIOT, MX
MOIOILIEE JCICTBHE.

CrnoxHble pUpPBI KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MAPOIHM3 CIOXHBIX 3(UPOB.
Kupsl. I'naponns xupos. [IpuMmenenne xupoB. buosorndyeckas posb KUpPOB.

YrneBoasl: cocTaB, Kiaccu(ukanus yrieBoaoB (MOHO-, IW- U TIOJHcaxapuabl). [ mroko3a —
OpOCTEHIIMKA MOHOCAXapHuI: OCOOCHHOCTH CTPOEHHUS MOJIEKYJNbl, (U3NYECKHEe M XHMHUYECKHE
cBoiicTBa (B3aumojeiicteue ¢ ruapokcuaoM meau(ll), okucienne aMMuadyHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIeHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKJICHHE B MpPHPOJE, HPUMEHEHHE,
ouonoruueckas poib. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupogsslie nmoauMmepsl. CTpoeHne Kpaxmaia U LEJUII0JI03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMasa (THApoJIu3, KaUeCTBEHHAsI peaKLus ¢ HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB W HX NPEBPALICHUN: IPOBEACHHUE,
HaOJII0/IEHUE U ONMCAaHHUE AEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIMPTOB, KAUECTBEHHBIE PEAKLIUU
OJTHOATOMHBIX CIUPTOB (OKHUCIEHHE AHTaHoina okcuaoM wmeau(ll)), MHOroaToMHBIX CHHUPTOB
(B3aumopercteue rimnepuHa ¢ ruapokcunom meau(ll)), anpnerunoB (okucieHHE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) u rugpokcuaom meau(ll), B3aumomeicTBue Kpaxmaia ¢ HOJIOM),
NPOBE/ICHUE NMPAKTHYECKONW PabOTHI: CBOMCTBA paCTBOPA YKCYCHOW KHUCIIOTHI.

PacuérHrble 3amaun.

Boluncnenuss 1o ypaBHEHMIO XHMHYECKOM peakuuu (Maccel, 00ObEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOJYKTa PEAKLUU 110 U3BECTHBIM Macce, 00bEMY, KOJINYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEaKLUn).

A3oTcozeprKale OpraHn4eckiue COeAMHEHNS.

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHudeckue coeanHeHns. Ou3nueckue 1 XUMHUIECKHe
CBOWMCTBA AMHHOKHUCIOT (Ha @puUMepe IIHLuHA). buonorndyeckoe 3HaueHUE aMHHOKHUCIIOT.
[TenTumasl.

benkn kak NpupoAHBIE BBICOKOMOJIEKYJISIDHBIE coelMHEHud. llepBuuHas, BTOpuYHas u
TpeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHME CBOMCTBA O€JIKOB: THJPOJIU3, JeHATypalus,
Ka4eCTBEHHbIE PeaKM1 Ha OEJKH.

OKCrepUMEHTAJIbHbIE METOJIbl M3YyYEHHs BEIIECTB M UX MpPEBpalICHHI: HaOII0JEHUE U
OMHCaHKUE JAEMOHCTPALMOHHBIX ONBITOB: JACHATypalus OeJIKOB IIPU HArpEeBaHUM, [[BETHBIE PEAKLIUU
OEIKOoB.

BbicokoMoO/IeKyISIPHBIE COCAUHEHUS

OcCHOBHbIE TIOHATUS XMMHMHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUH: MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIICHb IOJMMEPHU3ALNH, CPEIHAS MOJIEKyJIsApHas Macca. OCHOBHBIE METO/bI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — IIOJIMMEpU3alus U TOJIUKOHICHCALIHS.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BEUIECTB M MX INPEBPAILCHUN: O3HAKOMIICHHUE C
oOpa31amMu NpUpPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KayuyKOB.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeIMeTHBIX CBA3€M Npu M3yyeHUM opraHuyeckoil xumuu B 10 kmacce
OCYILECTBJIICTCSI 4Y€pe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAy4YHBIX IOHATHUH, Tak W
MOHSTUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJIEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.



OO01re ecTeCTBeHHO-HAYYHBIC TTOHSTHS: SIBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHalu3, CHHTE3, KiaccH(UKanus, MEePUOAMYHOCTh, HAOIIOJCHUE, W3MEPECHHUE, OSKCICPUMEHT,
MO/JICIIUPOBAHHE.

®dwusnka: Marepus, YHEPTUs, Macca, aToM, JIEKTPOH, MOJICKYJa, YHEPTETHUECKUH YPOBEHB,
BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSHUE BENIECTBA, (PM3UUYCCKUE BEITMUUHBI U CJIMHUIIBI HX
U3MEpPEHUS.

buonorus: ximerka, opraHusMm, Ouochepa, oOMEH BeUIECTB B OpraHu3Me, (OTOCHUHTES,
OMOJIOTUYECKH aKTUBHBIE BelecTBa (OCJIKH, YTIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHOOoTHs: THIIEBbIC MPOIYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHHS, MOIOIINE CPEJICTBA,
JICKaPCTBCHHBIE M KOCMETHUYECKHE IMpernapaThl, MaTepUaibl U3 UCKYCCTBCHHBIX W CHHTETUYCCKUX
BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI XUMHH

XuMuyeckuil 3nemMeHT. AtoMm. Snpo aroma, wH30TONBI. OJIEKTPOHHAs 000JIOUKa.
DHepreTuyeckue ypoBHH, MOJYPOBHHU. ATOMHBIE OpOMTaiH, S-, p-, d- symeMeHTbl. OcoOeHHOCTH
pacnpesiesieHns1 JIEKTPOHOB 10 OpOMUTaIsIM B aTOMAax JJIEMEHTOB MEPBBIX YETBHIPEX IMEPHOIOB.
DneKTpoHHas KOH(UTYypalLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoaunueckas cucreMa xuMmMudeckux oaemeHtos J[. M.
Menneneesa. CBs3b IepHOINYECKOr0 3aKkoHa U [lepnoandeckoil CUCTEMBI XMMHUUYECKHUX JIEMEHTOB
J. U. MenzeneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BELIECTB 110 IPyIIaM U
nepuoaaM. 3Haue€HUE NePUOINYECKOr0 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. BHIbl XUMHUECKOM CBs3M (KOBaJEHTHAs
HEeNoJIsIpHasl W TOJISIpHAsi, HMOHHAs, MeTauiMueckas). MexaHusmbl oOpa3oBaHMsI KOBaJ€HTHOMN
XUMHUYECKOM CBs3M (OOMEHHBIH M JOHOPHO-AaKLIENTOpHBIN). BomopongHas cBsi3b. BaneHTHOCTS.
DneKTpoOTpULATENBbHOCTh. CTeNeHb OKUCIEHUS. VIOHBI: KaTHOHBI M AHHOHBI.

BemecTBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHSA. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. TUNBl KPUCTAIUIMUECKUX pEHIETOK. 3aBHCHUMOCTh CBOWCTBAa BEIIECTB OT THUIIA
KPUCTAJIIMYECKON PEIIETKY.

IlonsiTne 0 nucnepcHbIX cucTteMax. VICTHMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas A0
BELIECTBA B PaCTBOPE.

Knaccugukanus Heopranndecknx coeanHeHni. HoMeHknaTypa HeOpraHm4ecKnuX BEIIECTB.
I'eHeTnyeckas CBS3b HEOPraHMYECKUX BEIIECTB, IPUHAUICIKALINX K Pa3IMYHBIM KJIacCaM.

Xumnueckass peakuusa. Knaccudukanuss XMMHUYECKHX pEaKIMd B HEOPTaHWYECKOH U
OpPraHMYECKON XMMMH. 3aKOH COXPAHEHHs MAacCChl BELIECTB, 3aKOH COXPAHEHHUS M IPEBpAlLCHUs
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (akTopoB. OOpaTUMble peaKLUu.
Xumnueckoe paBHOBecue. DakTOpbl, BIMSIONME HA COCTOSHHE XWUMHUYECKOIO paBHOBECHS.
[Tpunanun Jle [laTense.

OnexTponutnyeckas nuccorpanusa. CunbHele W cnadble amekTpoiuTbl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KUCIasi, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHHs BEIIECTB M HUX IPEBPALLECHUN: AEMOHCTpaLUs
tabmui «Ilepuoamueckass cucrema xumuyeckux osnemeHToB JI. M. MeHneneeBa», u3ydeHHe
MoJiesiell  KPUCTAIMUECKUX PEIETOK, HaONIoeHue M ONMCAaHWe JE€MOHCTPAllMOHHBIX U
71a00paTOPHBIX ONBITOB (pa3lioKEHHWE MEpPOKCHJIAa BOAOpPOJa B MPHUCYTCTBUM KaTalu3aTopa,
OINPEZCIIEHUE CPElbl PAacTBOPOB BELIECTB C IOMOIIBI0 YHUBEPCAIBHOIO WHAMKATOpA, PEaKLUU
HMOHHOTO OOMEHa), TpOBEJEHHE NPAKTUYECKOH paboThl «BimsHUEe pa3nuuHbIX (PAKTOpOB Ha
CKOPOCTb XUMHUYECKOW pEAKLIUN».

Pacuérnele 3a1aumn.



PacuéTsl 0 ypaBHEHUSM XMMHMUYECKUX PEAKIUW, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€Thl C UCIIOJIB30BAHUEM MOHATHS «MACCOBas 10JIsI BEIIECTBAY.

Heopranuyeckasi xumusi

Hewmeramnsl. [lonoxenue HemeramioB B [lepuoanyeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa M OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3HUYECKHE CBOWCTBA HEMETAJUIOB.
AmnoTponus HeMeTauIoB (Ha mpuMepe KUcIopoa, cepsl, hocdopa u yriepoaa).

XVUMUYECKUE CBOWCTBA BAXHEWIINX HEMETAIOB (TAJIOTEHOB, cephl, a3o0ta, docdopa,
yIaepoAa U KpPEeMHHUS) U UX COCTUHEHHM (OKCHIOB, KHCIOPOACOAEPKAIIUX KHCIOT, BOJIOPOJHBIX
COCJTMHCHUM).

[IpuMeHeHre Ba)XHEUIINX HEMETAIIOB U UX COCTUHEHUN.

Mertasnsl. [lonoxenue meramios B [lepuoaudeckoi cucteMe XMMU4YECKUX 1eMeHToB Jl. M.
MenneneeBa. OcCOOEHHOCTH CTPOEHHS DJIIEKTPOHHBIX 000JOYEeK aToOMOB MeTauioB. OoOiue
¢usnueckue cpoiicTBa MeTauioB. CIUIaBbl METAJUIOB. DJEKTPOXUMHUYECKHM psAl HanpsKeHUN
METaJUIOB.

XUMHYECKHE CBOMCTBA BaKHEHIIMX METAUIOB (HATpWM, Kaluid, KadblWW, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTUHEHHII.

OO6mme crocoObl MoTyueHHst MeTaJUIOB. [IpuMeHeHne MeTasIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJAbl M3YyYEHMs] BEIIECTB W MX MPEBPALICHUN: HW3y4YEHUE
KOJUIEKIIMH «MeTasuibl ¥ CIUIaBbl», 00pa3lloB HEMETAJIOB, PEIICHHE HKCIEPUMEHTANBHBIX 3ajad,
HAOMIO/ICHUE U OINHCAaHUE JIEMOHCTPAIIMOHHBIX M J1aOOPaTOPHBIX OIBITOB (B3aUMOJEHUCTBHE
THJIPOKCHJIa AJFOMMHUSI C PAaCTBOPAMM KHCJIOT U ILEJI0Yel, KaueCTBEHHbIE PEAaKIIMM Ha KaTHOHBI
METaJIIoB).

Pacuérnble 3aaumn.

Pacuétbl Maccel BemiecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
w1 00bEMY OIHOTO M3 YYacTBYIOLIMX B PEAKIMHU BEIIECTB, pac4€Thl Macchl (00bEMA, KOIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xuMuu B o0ecriedeHHnH SKOJIOTHYECKON, SHEPreTHUECKON M MUIIEBON 0OE30MacHOCTH,
pa3BUTUU MeAUIUHEL [ToHsATHE 0 HAYYHBIX METOaX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIUH.

[TpencraBienust 00 OOIMIKMX HAYYHBIX MPUHIUIIAX MPOMBIILICHHOTO MOMYYEHUS BaKHEHIIINX
BELIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPHAIOB: Ba)XKHEHIIME CTPOUTENbHBIE MaTepuabl,
KOHCTPYKLMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa, MaTepuaybl s 3JIEKTPOHUKH,
HaHOMaTepHallbl, OpraHNUYeCKHe U MUHEpaJIbHbIEC y100peHUsI.

XuMHS M 3/10pOBbE YEJIOBEKa: IpaBWJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOr0 UCIOIb30BaHMs MPENnapaToB OBITOBOM XUMHUHU B TTOBCETHEBHOM JKU3HH.

MexnpeameTHbIE CBS3H.

Peanuzanust MeXIpeMETHBIX CBSI3€H MPU M3YUEHUHU OOIIeH M HeopraHndeckoi XumMuu B 11
KJIaCCE OCYILECTBIISIETCSA Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHATHUH, SIBISIOIINUXCSA CUCTEMHBIMU ISl OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTecTBEHHO-HAYYHbIC TIOHATH: HAyYHBIH (PaKT, TMHNOTE3a, 3aKOH, TEOPHs, aHAU3,
CUHTE3, Kiaccuukamnus, TMNepUOJUYHOCTh, HAONIOJCHHUE, OJKCHEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHHE, SIBJICHUE.

®dusnka: Marepusi, PHEPrus, Macca, aToM, >3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
paZi0aKTUBHOCTb, MOJIEKYJIa, SHEPreTHYECKUH YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe
COCTOSTHUE BelllecTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpaIbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILINBO, PECYPCHI.

TexHOomorus: XMMHUYeCcKas MPOMBIIIIEHHOCTh, METAJULYPIUsl, IPOU3BOJACTBO CTPOUTEIBHBIX
MaTepUasos, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, MUILEBAs IIPOMBIIIIEHHOCTD,
dapmalieBTHYECKask POMBIILIEHHOCTD, TPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKLIHMOHHBIX MaT€pHAJIOB, 3JIEKTPOHHAS POMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOCHHUS OOyYarOIUMUCS
IpoTrpaMM CpeAHero oOmero oOpa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM).
Hayuno-MeTonnyeckoil 0CHOBOM AJisi pa3paboTKy MIaHUPYEMbIX Pe3yJIbTaTOB OCBOCHHS IIPOrpaMM
cpeaHero oouiero 00pa3oBaHus SBISETCS CUCTEMHO-ACSITEIbHOCTHBIN MOIXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSTENBHOCTHBIM TOAXOIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOSHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEIHEr0 O0IIero oOpa3oBaHUS BBIJICICHBI
CJIETyIOIINE COCTABIIAIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TpakIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICTICHHIO;

HaJIM4KMe MOTHUBAIIMHU K 00YUYEHUIO;

I[EJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE KITFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYy4arolIUXCsli PYKOBOJACTBOBATHCA B CBOEH AESITENHbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaMH, TMPUCYIIUMHU LEJIOCTHOW CHCTEME XMMHYECKOIO
o0Opa3zoBaHus;

HaJIUYUe IPaBOCO3HAHUS 3KOJOTMYECKOM KyJNbTypbl M CIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH JKU3HEHHBIE TJIAHBI.

JluuHOCTHBIE pe3ynbTaThl OCBOCHUS MpeIMeTa « XUMHU JTIOCTUTAIOTCS B €JUHCTBE YUCOHOU
U BOCIHTATEIbHOU JESATENLHOCTH B COOTBETCTBHM C T'YMaHHCTHYECKHUMH, COIMOKYJIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM U MJI€alaMM POCCUICKOT0 Tpa’KAaHCKOro oOLIecTBa,
MNPUHSTHIMH B OOIIECTBE HOPMAaMHM W TpaBUJIAMH MOBEACHUS, CHOCOOCTBYIOLIMMH IpolieccamM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH O0YJarOIUXCSI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS MpeaMeTa «XUMHs» OTpa¥aroT CPHOPMUPOBAHHOCTD
OTIbITA [MO3HABATEJILHON U MPAKTUUECKON MEATETbHOCTH O0YYAIOIINXCS 110 Peau3allii MPUHSTHIX B
oOI11ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaskaaHCcKOro BOCIIMTAHUS:

OCO3HaHHUs O0YYalOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MMPaBOMOPSIIKY;

MPEJCTaBICHUS] O COIHUAIBHBIX HOpPMax M TMpaBHJIAX MEXKIMYHOCTHBIX OTHOIICHHMH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHUH YUYeOHBIX U TTO3HABATENbHBIX 33/1a4, BHITOJIHEHUH XUMUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBl JPYTrHX
IIPY aHAJIM3€E Pa3IMYHbIX BUJIOB yUEOHOMU AESITEIbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOT'O OTHOILLIEHUS K UICTOPUUECKOMY U HAyYHOMY HACJIEIUI0 OTE€UECTBEHHON XUMMUH;

YBaXEHHUSI K MPOLIECCY TBOPYECTBA B OOJNACTH TEOPUHM M TMPAKTUYECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHMSI TOTO, YTO JIOCTHIKCHHUS HAYKH €CTh DPE3yJIbTaT JUIMTENbHBIX HaOIIOJCHUMH,
KPOTIOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, MOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M II03HABaTEJIbHBIX MOTHBOB B TIOJIy4EHMH M MOCIEAYIOIEM aHalu3e
nHGOpPMAIIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OTEUECTBEHHOU XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS,

CIOCOOHOCTH OLICHMBATh CUTYAIlMH, CBSI3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMU, U TPUHUMATh
OCO3HaHHBIE PEIICHUS, OPUESHTUPYSICh HA MOPAJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IOBEACHME M TOCTYNKH CBOUX TOBApHIEH € MO3ULUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUI ATUX MOCTYIKOB;

4) dopmupoBaHus KyJbTYpPbl 310POBbS:



NOHMMaHMA LEHHOCTeH 310poBOro W 0Oe3omacHOro obOpasza KHU3HHM, HEOO0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U NICUXUUYECKOMY 3/I0POBBIO;

COOMIOZICHHSI TIPaBWJI OE30MACHOTO OOpAIEHUs] C BEMIECTBAMHU B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYIOBOI IEATEIHHOCTH;

NOHMMAaHHUA LEHHOCTH TpPaBWJI HWHAWBUAYAIBHOTO M  KOJUICKTHBHOTO 0O€30MacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMA TIIOCIEACTBUI M HENMPHUATUS BPEIHBIX TNPHUBBIYEK (YHMOTPEOJICHHUS alKOToJIs,
HapKOTHKOB, KYpPEeHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIIEI0BAaTENbCKOW  JIeATENbHOCTH,
0O0IIeCTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHe B pEIIeHWH MPAKTHUYECKUX 3a/ad COLMaJIbHOU
HaIpaBJICHHOCTH (B paMKaxX CBOETO Kjiacca, KOJIbI);

MHTEpeca K MPAaKTHUYECKOMY M3Y4YEHHIO MpodeccHil pa3IudyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHUSI TPEIMETHBIX 3HAHUH M0 XUMHUU;

YBaXXEHUS K TPYJLy, JIOSAM TPya U pe3yjbTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBUAYaJIbHOW TpaeKTopun oOpa3oBaHus, Oyayeit
npodeccuu U peanu3aluu COOCTBEHHBIX XKH3HEHHBIX IJIAHOB C YYETOM JUMYHOCTHBIX WHTEPECOB,
CHOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00111ecTBa;

6) IK0JI0TM4YeCKOro BOCIIMTAHMS

HKOJIOTHUECKH 11€JI€CO00Pa3HOT0 OTHOIIEHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMAaHMA TJI00aTBHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS 3KOHOMHUYECKHX
MIPOIIECCOB Ha COCTOSTHUE MPUPOTHON U COLMATBHON CPEIbI;

OCO3HaHMA HEOOXOJWMOCTH MCIIONB30BAaHMS JOCTIDKEHHH XMMHUHU JUISI PEIICHHUS BOIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HETPHUATUS JIEHCTBHH, NMPHHOCSIIMX Bpel OKPYXKAloIeH MpHUpOTHON cpene,
YMEHHS TPOTHO3UPOBATH HEOJIArOMPUATHBIE HSKOJOTMUYECKHE TMOCIEACTBUS MPeapUHIUMAEMbIX
JIEUCTBUN U NIPEJOTBPAILATh UX;

HAJIMYUS PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, AKOJIOTUYECKOM KYIbTYphl, OIBITA
NEeSITETPHOCTH ~ JKOJOTMYECKOH  HANpaBICHHOCTH, YMEHHs  pPYKOBOACTBOBaTbCSI HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOW M COLMATbHOW MpPaKTHUKE, CMIOCOOHOCTH M YMEHHsI aKTHMBHO
MPOTUBOCTOSTH UJICOJIOTHU XeMOPOOHH;

7) 1EHHOCTH HAYYHOI0 MO3HAHHUS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU 1 OOIIIECTBEHHOW MPAKTHKU;

NOHUMAHMA CIEeUUPUKHA XMMUU KaK HayKd, OCO3HaHHS €€ poiu B (POPMHUPOBAHUH
paIMoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUM IEJIOCTHOTO MPEICTABICHUS 00 OKpYXKaroIem
MHpE KaK O €MHCTBE MPUPOJIbI U YEJIOBEKA, B TIO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po0JieM COXpaHEeHUs MIPUPOJTHOTO PABHOBECHS;

yOexKIEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHHU JUIi COBPEMEHHOM NMBWJIM3AIMU: B €€
TYMaHUCTHYECKON HAMpaBICHHOCTH W Ba)XHOMW pOJM B CO3JaHUM HOBOW 0a3bl MaTepUalbHOMN
KYJIBTYpBI, PEIICHHH TI00aTbHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOH,
HHEPreTHUECKOM, MUIIEBON U SKOJIOTMUYECKOI O€30MacHOCTH, B Pa3BUTHH MEAUIIUHBI, 00eCTIeueHun
YCIIOBHH YCIIEIIHOTO TPYAA U 3KOJOTMYECKH KOM(MOPTHOH JKU3HU KAXKI0TO YiieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TpaMOTHOCTU: TOHUMAHUS CYIIHOCTH METOJOB  IO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SABJIICHUN OKPYXKAIOIIETO MUPA U MPOUCXOAAIMINX B HEM U3MEHEHUH, YMEHUs
JenaTh 00OOCHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HaYYHBIX ()aKTOB M MMEIOIIUXCS JAHHBIX C IENBIO
MOJTyYeHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENTFHO MCTIOIh30BATh XMMUYECKHE 3HAHUS JJISl PeLIeHUs PpoOieM B
peaNTbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpeca K O3HAHUIO M HCCIIEIOBATENIbCKOM I TETLHOCTH;



TOTOBHOCTH W CIIOCOOHOCTH K HENpPEephIBHOMY OOpa3oBaHUI0 W CcamMO0Opa3oBaHUIO, K
AKTHBHOMY ITOJIy9YE€HHUIO HOBBIX 3HAHUH 110 XMMHUH B COOTBETCTBUH C )KU3HEHHBIMHU MTOTPEOHOCTSAMH;
UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3InYHbIX cdepax MmpodhecCHOHATFHON e TEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertamnpeameTHbie pe3yJbTaThl OCBOCHUS Y4YEOHOro mpeaMera «XuMHUsS» Ha YpOBHE
cpenHero odmiero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC IS (DOPMHUPOBAHUS MHPOBO33PEHUS OOYUYAIONIUXCS MEXIUCIUTUTMHAPHBIC
(MeXMpeIMeTHbIC) 00IIeHayUYHbIe TOHATHS, OTPAXKAIOUINE [[ETOCTHOCTh HAYYHON KapTUHBI MUpPA U
crienupuUKy METOJOB IO3HAHWsS, MCIOJIB3yEeMBIX B C€CTECTBEHHBIX HaykKaxX (MaTepus, BEIIECTBO,
SHEprusi, sBIEHUE, MPOLECC, CUCTEMa, HAyUHBIM (DaKT, MPUHILMUI, TUNOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIEI0BAHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

yHHUBEpcaJbHble yueOHbIe AecTBUs (T03HABATENbHBIE, KOMMYHUKATUBHBIC, PETYIISITUBHbIE),
obecrnieunBaronue GopMupoBaHrue (GpyHKIIMOHAILHON TPaMOTHOCTH U COIMAILHOW KOMIICTCHIIUU
00yyJaromuxcs;

CIIOCOOHOCTh ~ OOYyYalolMXCs  HMCMHOJB30BaTh  OCBOEHHBIE  MEXIAUCIUIUIMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHMUS U YHHUBEpcajbHble Y4YeOHblEe JeHCTBHS B TIO3HABATENBHOM U
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeaMeTHble pe3yJbTaThl OTPAXKalOT OBJAJCHHE YHHUBEPCaJbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMUA, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMU JI€UCTBUSIMHU.

OBi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a30Bble JIOTHYECKHUE 1€ CTBUS:

CaMOCTOSITENIbHO  (OPMYJIMpPOBaTh M aKTyaJIU3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTpeAeNATh LEeNH JAeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HX JOCTHKCHHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHLHOCTH C MMOCTABICHHBIMU IICJISIMHU;

UCIIONIb30BaTh TMPU OCBOCHUHM 3HAHMM MPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIICIATD
XapakTepHble TMPU3HAKKM TOHATHM M  yCTaHAaBIMBAaTh WX B3aMMOCBS3b, HCIOJb30BaTh
COOTBETCTBYIOIINE MOHITHS JIsl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPUU TSI KITaCCU(UKAIIMK BEIIECCTB U XUMHUUECKUX PEaKIIUil;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBICHUSIMU;

CTPOUTD JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, IETyKTUBHbBIC, 10 AaHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U TMPOTUBOPEUHUS B PAacCMaTPUBAEMBIX SBICHUSX, (POPMYIHpPOBaTH BBIBOIBI U
3aKJTIOYCHUS;

MPUMEHATh B MPOLIECCe MO3HAHUS, UCIOIb3YEeMble B XUMHH CHUMBOJMNYECKUE (3HAKOBHIC)
MOJIeJNId, TPEeoOPa30BhIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CUMBOJ) DJIEMEHTA,
XUMHUYecKast (¢opmylia, ypaBHEHHE XHMHUYECKOM peakluu — TMpH PpPeleHHH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKHUX 3ajad, MPUMEHITh Ha3BaHHBIC MOJIETbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE e CTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHMSI BEIIECTB U XUMUYECKUX PEaKIUH;

dbopMmynupoBaTh 1EAM W 3aJa4d  KCCIICIOBAHUSA, KCIOJIB30BaTh IMOCTABJICHHBIE U
CaMOCTOSITENIbHO c(hOpMyIHpPOBaHHBIE BOMIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJISt
(dhopMHUpPOBaHUS TUIIOTE3HI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQ/IETh HAaBBIKAMHM CaMOCTOSITEIBHOTO TUIAHUPOBAHUSA U TPOBEICHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOI0IaTh 3a XOJOM IPOIIecca, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro pe3yibTaT, (opMynupoBaTb O00OOIIEHHUS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEOBAHUS, COCTABISATH OOOCHOBAaHHBIM OTYET O MPOJCIIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIIEeI0BAaTEIbCKOW UM MPOEKTHOW JESATENbHOCTH,
MPOSIBISATE  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IOHCKY METOJOB pEeIleHUs
MPaKTUYECKUX 3aJ1ay, MPUMEHEHHUIO Pa3TUYHBIX METO/IOB IMO3HAHMUSL.



3) padora ¢ unopmaumeii:

OpUEHTHPOBATHCS B  Pa3NWYHBIX HUCTOYHMKaX uHbopManuu (HAyYHO-TIOMyJIsIpHAs
JauTepaTypa XUMHYECKOIO  COJEpKaHUs, CIpaBOuYHble 1ocoOus, pecypcel MHTepHera),
aHAIM3UPOBATh MHPOPMAIIMIO PA3IUYHBIX BUJIOB U (DOPM MpeacTaBICHUS, KPUTUUECKH OIEHUBATh
€€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

dbopMynIUpOBaTh 3ampochkl U TNPUMEHSATh pa3lW4YHbIE METOJBl MPH IMOUCKE U OoTOope
UH(OpMAaLIUU, HEOOXOAMMOM IS BHITIOJIHEHHSI YI€OHBIX 3aJ1a4 ONPEaeIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUA HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAIbHYIO (popMy mpeacTaBiieHus HHPOpMAIUH (CXEMBI,
rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIM S3bIK B KadecTBE CpeICcTBa NpH paboTe C XUMHUYECKOU
UHpOpPMaLMeil: MPUMEHATh MEXIpeIMeTHbIE ((PU3NIecKre 1 MaTeMaTHIeCKUe) 3HaKU U CUMBOJIHI,
dhopmyIIel, a0OpeBUATYPhl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA HATJISIIHOCTH.

Osgi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU 1€ CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY)XKJaeMO TeMbl B XOJI€ TUAIOrTa /WM JAUCKYCCHH,
BBICKa3bIBaTh  HJEH, (HOPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO  BBIMOJIHEHUS
MPEUI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpE3eHTalMel pe3yJIbTaTOB MO3HABATENIbHON [EATEIBHOCTH, MOTyYEeHHBIX
CaMOCTOSITEJIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPH BBIOJIHEHUN XMMHUYECKOIO SKCIIEPUMEHTA,
MPAaKTHYECKON pabOThl MO HMCCIEAOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, peanu3alii y4eOHOro
npoekTa M (OPMYJIHPOBATH BBIBOJBI IO pe3yjibTaTaM NPOBENEHHBIX HCCICIOBAHUN IMyTEM
COTJIacOBaHUs MO3UIMI B X0/1€ 00CyKIeHUSI 1 0OMEHa MHEHHUSIMHU.

OBJ1ajileHHe YHUBEPCAJbLHBIMH PEryJIATUBHBIMH AeiiCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBAaTh W OCYIIECTBISATH CBOK MO3HABATENbHYIO ACSTENBHOCTD,
omnpezensas e€ LeIW MU 337ayd, KOHTPOJIMPOBATh M IO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeyiaraeMblii alrOpUTM JCHCTBHI TpU BBINOJIHEHWH Y4YEOHBIX M HCCIEAOBATEIbCKUX 3ajad,
BbIOMpaTh HambOosee 3(pPeKTUBHBIN COCO0 MX pemIeHHs ¢ YYETOM MOJTYYCHHS HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH J€SITEIbHOCTH HA OCHOBE CaMOaHaIN3a U CaMOOLIEHKH.

INNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIE pe3ynabTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHUsD OTPAKAOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTaBIISIONICH €CTECTBEHHO-HAYUYHOU
KapTUHBl MHpaA, POJIM XUMHUU B TO3HAHUU SIBICHUM MPHUPOABI, B (HOPMHUPOBAHUM MBIIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHAIHHOH TPaMOTHOCTH, HEOOXOIUMOW [UIS  peIICHUs
MPAaKTHUECKUX 3aJad M SKOJOTHYEeCKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOIHOM CpelIE;

BJIAJICHUE CHCTEMOM XUMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBONOJIArarolue
HNOHATHUSA (XMMHYECKHM 3JIEMEHT, aToM, 3JEKTPOHHas 000JI0YKa aToMa, MOJIEKyJa, BaJIEHTHOCTb,
AIIEKTPOOTPHUIIATEIILHOCTh, XMMHYECKas CBs3b, CTpyKTypHas ¢opmyna (pa3BépHyTas u
COKpaI€HHasi), MOJIb, MOJIIpHAst Macca, MOJIAPHBIN 00BEM, YIIIepOAHbIH CKeneT, (PyHKIIMOHAIbHAS
rpyImIa, pajukai, U30Mepus, U30Mepbl, TOMOJIOTHUECKHUH Psill, TOMOJIOTH, YII€BOAOPOIbI, KHCIOPO/
U a30TCOJEpKAIIUE COCIUHEHUs, MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIC
COEJIMHEHUS); TEOPUU M 3aKOHBI (TEOpHUs CTPOCHHUs OpraHuyeckux BemiecTB A. M. bytneposa,
3aKOH COXpPaHEHMs] MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHMHU;
MHPOBO33PEHUYECKHE 3HAHMS, JIeKAIIMe B OCHOBE IMOHMMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (AKTOJIOTMYECKHE CBEJCHHS O CBOWCTBAX, COCTaBe, IOJNYyYCHHH H
0€30MacHOM HCIIOJIb30BAHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTHUECKON
JIeATEIIbHOCTH YEJIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTepHbIC NMPHU3HAKU MOHSITHH, yCTaHABIMBATH
MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU ONHMCAHUHM COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPraHUYECKUX COCTUHECHU;

c(OpMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpall€HHOM) (popMys OpraHMYeCKUX BEILECTB U
YpPaBHEHUN XMMHUYECKUX PEAKIMi, U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKHX BELIECTB IS
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUU YCTaHABIMBATH MPUHAANIEKHOCTh M3YYEHHBIX OPraHUYEeCKHX
BEIIECTB 10 WX COCTaBY M CTPOCHHUIO K ONpEAeIEHHOMY KIACCY/TpyIIle COeIWHEHHN
(YrieBogopobl, KUCIOPO M a30TCOAEPIKAIIME COSAMHEHHS, BHICOKOMOJIEKYJISIPHBIE COSAMHEHNS),
JaBaTh MM Ha3BaHus 1o cucrematuueckoil HomeHkinarype (IUPAC), a Takxke NpuBOAWUTH
TPUBHAJIbHbIE HA3BaHUS OTIEIbHBIX OPraHWYECKUX BEIIEeCTB (ITWUJICH, MPOIMWIIEH, AalleTUJICH,
ATHUJICHIJIMKOJIb, TIUIEPUH, (heHom, popMabIerul, aneTalbIerua, MypaBbiHAs KHCIO0Ta, YKCyCHas
KHUCJIOTa, OJIEMHOBas KUCJIOTa, CTeapHUHOBAs KUCJIOTA, IIII0K03a, PPyKTO3a, Kpaxmal, IeJIrI03a,
[JIALHH);

c(OpPMUPOBAHHOCTh YMEHHS OMNPENENATh BUABl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUSX (O/IMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUS TMPUMEHSTH TOJOXKEHUSI TEOPUU CTPOCHHS] OpraHUYEeCKHX
BemectB A. M. BytiepoBa /st 0ObsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT HUX COCTaBa U
CTPOEHHSI; 3aKOH COXPaHEHHSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapakTepU30BaTb COCTaB, CTPOCHUE, (UBHYECKHE U
XUMUYECKHE CBOMCTBA TUIHMYHBIX MPEJICTABUTENECH Pa3JIMYHBIX KJIACCOB OPraHUYECKHX BEIECTB
(MeTaH, 3TaH, STUJICH, MPOMUWIEH, alleTWIeH, OyTanueH-1,3, metumiOytaauen-1,3, 6€H301, METaHOII,
ATaHOJ, STUJICHIJIMKONb, TIUIEPUH, (DEHOJ, aleTalbJIerujl, MypaBbUHAs W YKCYCHAasl KHUCIOTHI,
IJII0KO3a, Kpaxmall, 1IeJUI0JI03a, aMUHOYKCYCHasl KHCII0Ta), UJUTFOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXIYy HUMHU YpaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKHX PpEAKIMH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMyI;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UICTOYHHUKHU YTIIEBOJOPOIHOTO CHIPhs (HEPTD,
NPUPOAHBIA Ta3, yroib), CIOCOOBI MX MEepepadOTKH M IMPAKTHYECKOE IMPHUMEHEHHE MPOIYKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BEIUUCICHUS 110 XUMUYECKUM YPaBHEHUSIM (MacChl,
00BpEMa, KOJIMUECTBA UCXOIHOTO BEIIECTBA WU MPOJIYKTa PEaKlMu MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHHM BJIaJIeTh CHCTEMOI 3HaHUW 00 OCHOBHBIX METOJaX Hay4HOIO
MO3HAHUSI, UCTIOJIB3YEMbIX B XUMUU MPU U3YUYCHUU BEILIECTB U XUMHUUECKHUX SIBJICHUH (HaOt01eHHE,
U3MEepeHHe, HKCIEPUMEHT, MOJEIUPOBAHNE), UCIOIb30BaTh CUCTEMHBIE XUMHUECKUE 3HAHUS IS
NPUHATUSL PEIICHUA B KOHKPETHBIX KU3HEHHBIX CHUTYallMAX, CBSI3aHHBIX C BEIECTBAMH U MX
MIPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHU COOIONATh MPaBHJIA TOJIH30BAHUS XUMHUYECKOW IMOCYION U
1abopaTopHBIM 000PYJOBaHHUEM, a TaKXkKe MpaBHiia OOpalIeHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATH U BBHIMOJHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB NpPU HArpeBaHUM, IMOJIyYEHHE ITUJIEHA U U3YYEHHE €ro
CBOIICTB, KaueCTBEHHBIE PEAKIIMU OPraHUYECKUX BEIECTB, JCHATypalusi OeKOB MPH HAarpeBaHUU,
[[BETHBIC PEAKIUU OEJIKOB) B COOTBETCTBUH C MPABHJIAMH TEXHUKH O€30MAaCHOCTH MPH OOpaIeHUH
C BemlecTBaMH M J1a0OpaTOPHBIM OOOpPYIOBAaHUEM, NPEACTABISATH PE3yIbTaThl XHUMHUYECKOTO
OKCIIEpUMeHTa B (opMe 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX pPEaKUUid U (QOpMyIHpOBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OPMAIHIO,
MOJTy4aeMyo U3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBAa MaccoBOM MH(popmaiuu, UHTepHET U APYyTHX);

c(OpMHUPOBAHHOCTh YMEHMH COOJIIO/IaTh MpaBWJIa 3KOJOTHMYECKH IIeJIeCO00pa3HOro
MOBE/ICHUS B OBITY W TPYIOBOW [EATENHHOCTH B LENSIX COXpPAaHEHHS CBOETO 3I0pPOBbS U
OKpYXarollel NpUpPOJHONW Cpeibl, OCO3HABaTh ONACHOCTbh BO3ACHCTBUSI Ha >KMBBIE OPraHU3MBbI



ONpeIeIEHHBIX OPraHUYECKUX BEIECTB, MOHUMAas cMbIci nmokazarens [1/1K, mosicHaTe Ha npumepax
CrocoObl YMEHBIIEHHS U MPEJAOTBPAILIEHUS X BPEAHOTO BO3JCHCTBHSI HA OpraHU3M YeJIOBEKa;

JUIs O0y4JaromMXcs C OTPAaHUYCHHBIMH BO3MOXXHOCTSMH 370POBBS: YMEHHE MPUMEHSThH
3HaHUs 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUTSL CJICTIBIX M CJTIA0O0BUJISANIMX OOYYAIOMINXCS: YMEHHE HCIOJb30BaTh Pelibe(PHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xxumudeckux Gopmy.

11 KUIIACC

[TpenMeTHbIE pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4eckasi XuMUsD) 0TPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O XUMUYECKOU COCTABJISIONIEH €CTECTBEHHO-HAYUHOU
KapTUHBl MHpA, POJIM XUMHUU B TO3HAHWUU SIBICHUM MPHUPOABI, B (HOPMHUPOBAHHM MBIIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHAIHHOH TPaMOTHOCTH, HEOOXOIUMOW [UIS  peIICHUsS
MPAaKTHYECKUX 3aJad M OSKOJOTHYEeCKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJIHOM CpelIE;

BJIAQJICHUE CHCTEMOM XUMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIArarolue
MOHATHUS (XMMUYECKHN DJIEMEHT, aTOM, M30TOI, S-, p-, d- 3JIEKTPOHHbIE OpOWTAIM aTOMOB, WOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH 00BEM, BaJIEHTHOCTH, 3JEKTPOOTPUIIATENILHOCTD, CTETIEHb OKUCIICHUS,
XUMHUYECKasl CBsI3b (KOBAJIEHTHAsl, WOHHAs, MeETaJJIMYecKasl, BOJOPOJHAs), KPUCTAJUIMYECKas
peméTka, TUOBI  XMMHUYECKMX  pEeaklUMid,  pacTBOpP,  AJIEKTPOJUTHI,  HEDJIEKTPOJIHTHI,
AJIEKTPOJIMTUYECKAs JUCCOLMALS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW pEaKlnu,
XUMHUYECKOE pABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs] AJIEKTPOJUTUYECKOW JAMCCOIMAIINH,
nepuoanueckuit 3akoH . . MeneneeBa, 3aKOH COXpaHEHHSI MacChl BEUIECTB, 3aKOH COXPAHEHUS
U TIpEeBpalIeHUs] YHEPTHH MPU XUMHUUYECKHX PEaKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHI S3BIK
XUMHH, MUPOBO33PEHUECKHE 3HAHNUS, JIEKAIINE B OCHOBE IOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKHX SBIEHUHM, (AKTOJIOrMYECKUe CBEJEHUS O CBOICTBaX, COCTaBe, MOJIYYCHUH W
0€30MacHOM HCIOJIb30BaHUM Ba)KHEUIIMX HEOPraHWYECKUX BEIIECTB B OBITY M IPAaKTHUECKON
JIeATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTEpPHbIC NMPHU3HAKU MOHSATHH, yCTaHABIMBATH
X B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHS MPU ONUCAHUM HEOPTaHMYECKHUX
BEILIECTB U UX IPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJHKY JUIsI COCTaBIICHUS
(GbopMy BEIIECTB U YpaBHEHUN XUMHUUECKUX peakIui, cucremarnueckyro HomeHkinarypy (IUPAC)
U TpPUBHAJIbHbIE Ha3BaHUS OTIENIbHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbIA ras, yrieKUCIBbIA ras,
aMMHuak, raiméHasi U3BeCTh, Heral€Has U3BeCTb, IUThEBAS COJA, TUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN ONPEIENATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHMSIX Pa3IMYHOIO COCTaBa, BUJl XMMHUYECKOW CBSI3U (KOBaJIEHTHAasi, HOHHAs,
MeTaJlJIN4ecKasi, BOJOPOJAHAsA) B COCAMHEHUAX, THUI KPHUCTAJUIMYECKON PEmIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYyJIIpHas, HOHHAas, MeETaJNIM4yecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTHHEHUII;

c(OpMHUPOBAHHOCTh YMEHHM yCTaHaBIMBATh NMPUHAIJIEKHOCTh HEOPraHMYECKUX BEIIECTB
M0 MX COCTaBy K OMpeneiIEHHOMY KIacCy/TpyIme COeIWHEHUH (IPOCThie BEIIeCTBA — METAUIBl U
HEMETaJlTbl, OKCU/Ibl, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIEC TUIAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBATH  €r0  CUCTEMAaTH3UPYIOUIYI0,  OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh FIEKTPOHHOE CTPOCHNE aTOMOB XUMUYECKUX
anemeHToB 1—4 nepuonos Ilepuonnueckoi cucremsl xumudeckux snemeHToB Jl. M. Menneneesa,
UCTIONB3Ysl TIOHATHUS «S-, P-, d-2JIEKTPOHHBIE OPOUTANNY», «IHEPreTHUECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M MX COEIMHEHHMI IO MepHoJaM U
rpynmnaM [lepuonnueckoi cucteMbl XUMUYECKUX 3J1eMeHTOB /1. 1. Menneneena;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBaTh) OOIIHME XMMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIAaTh CYIIECTBOBAHUE T'€HETUYECKOU



CBA3M MCKAY HCOPraHM4YCCKUMHU BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/If/'I COOTBCTCTBYIOIIIHUX
XMMHYECKUX PeaKIHii;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATh XUMHUYECKHE PEAKIHUU IO Pa3InIHBIM
npu3HaKaM (YHCITy ¥ COCTaBY Pearnpyrollux BEHIECTB, TEIUIOBOMY 3P PEKTy peakliy, N3MEHEHUIO
CTEICHEN OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTHU PEaKIUH, yYaCTUIO KaTalu3aTopa);

c(OPMUPOBAHHOCTh YMEHHH COCTABIATH YPAaBHEHHUS PEAKLUI Pa3INYHBIX THIIOB, ITOJHBIC U
COKpAaIlIEHHBbIE YpPAaBHEHUS pEaKIMi HMOHHOIO OOMEHa, YYWUThIBasi YCJIOBMS, IPHU KOTOPBIX 3TH
pEaKIUK UAYT A0 KOHIIA;

c(hOopMUPOBAHHOCTh YMEHUM MPOBOJAUTH PEAKIIUH, TOJITBEPKAAIONTNE KaUeCTBEHHBIA COCTaB
Pa3IMYHBIX HEOPTaHMUECKHX BEIIECTB, PACIIO3HABATH ONBITHBIM ITyTEM HMOHBI, IPHCYTCTBYIOIINE B
BOOHBIX paCTBOpax HCOPraHMYCCKUX BCUICCTB;

C(OPMUPOBAHHOCTh YMEHHH DPACKpbIBATh CYIIHOCTH OKHCIHTEIHHO-BOCCTAHOBHUTEIBHBIX
peakIuii MOCPEICTBOM COCTABJICHUS IEKTPOHHOTO OajaHca ITUX PEeaKIuil;

c(OPMUPOBAHHOCTh YMEHHH OOBSACHSTH 3aBHCUMOCTH CKOPOCTH XMMHUYECKOH PEaKIMH OT
Pa3InYHBIX q)aKTOpOB; XapakTep CMCHICHUA XHMHUYCCKOTO pPABHOBCCHUA B 3aBUCUMOCTH OT
BHemHero Bo3aeicTeus (mpunnun Jle larense);

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XMMHUYECKHE MPOIECCHI, JIekKAIIUEe B OCHOBE
NPOMBIIIVICHHOTO TIONYyYeHHsS CEPHOM KHCIIOTBI, aMMHaKa, a Takke Cc(HOPMHUPOBAHHOCTh
HpeI[CTaBJ'IeHI/If/'I 00 O6IIII/IX HAaYYHBIX MNPHHIOHUIIAX W SKOJIOTHMYCCKHUX HpO6JICMaX XHUMHYECKOTI'O
IPOU3BOJICTBA;

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ MMPOBOAWTL BBIYHUCICHUA C HCIIOJB30BAHHUEM TIOHATUA
«MaccoBast JI0JIsI BELIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHHUH T'a30B MPU XUMHUYECKHUX PEaKIUAX,
Macchl BEIIeCTBA MM 00bEMA Ira30oB 110 M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCe WIN O0BEMY
OJTHOTO W3 YYaCTBYIOIIMX B PEaKIM{ BEIIECTB, TEIIOBOTO 3((PEeKTa peakund Ha OCHOBE 3aKOHOB
COXpaHEHHS MacChI BEIIECTB, IPEBPAILEHUS U COXPAaHEHHS YHEPTUH;

Cc(OPMUPOBAHHOCTh YMEHHH COOJIIOAATh MpPaBWIJIA IMOJIb30BAHUS XUMHYECKOW ITOCYAOH H
71a00paTOPHBIM 00OpPYIOBAaHHEM, a TAaKKe MpaBMiia OOpAIlEeHHs C BELIECTBAMU B COOTBETCTBHHU C
MHCTPYKIMSMHU T10 BHITTOJHEHUIO JTAOOPATOPHBIX XUMHUECKHUX OTBITOB;

c(hOPpMUPOBAHHOCTh YMEHHM TIUJIAHUPOBATH U BBIMOJHATH XUMUYECKUNA DKCIEPUMEHT
(pa3nmorkeHne MepoKCcHIa BOJOPOIa B MPUCYTCTBUH KaTalM3aTopa, ONpeeseHue Cpeabl pacTBOPOB
BCIHICCTB C MOMOMIBIO YHHUBCPCAJIbHOI'O MHAUKATOpPA, BJIUSAHUC PA3JIMYHBIX (I)aKTOpOB Ha CKOPOCTH
XMMHYECKON PeaKIiy, peakMi HOHHOTO OOMEeHa, Ka4eCTBEHHBIC PEaKIK Ha cynbdar-, KapOoHaT-
U XJIOpUA-aHUOHBI, HAa KATHOH aMMOHHUA, PCHICHUC OKCICPUMCHTAJIBHBIX 3aJad I10 TEMaM
«Metamne» n «Hemeramnb») B COOTBETCTBHM C TpaBHJIAMU TEXHHKH O€30MAaCHOCTH IIPH
oOpamieHNH ¢ BeHIeCTBAaMH U J1a0OpaTOpPHBIM O0OPYAOBAaHMEM, TMPEICTABISATh PE3YIbTATHI
XMMHYECKOTO OJKCIIepUMEeHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX pEaKIuid |
(GbopMyIUpPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIN3UPOBATH XUMHYECKYI HH(OPMAIHIO,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHUKalUU, THTEpHET U Ipyrux);

C(OPMUPOBAHHOCTh YMEHHWH COONIOAATh TpaBHIa HKOJOTWYECKH IIeIecO00pa3HOro
IHOBCACHUA B 6I>ITy n TPYZ[OBOI?I ACATCIIBHOCTH B 1ECIAX COXpPaHCHHUA CBOCTO 3I0POBbBA U
OKpYXXarolled MPUPOIHON Cpeabl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHUS Ha JKHMBBIE OpPraHU3MBI
OTpeIcIEHHBIX BEIIECTB, MOHUMAasi cMbIci Tokasarens [1/IK, moscHAT, Ha mpuMepax CrocoObl
YMEHBILICHNS ¥ IPEAOTBPAILCHUS NX BPEIHOTO BO3CHCTBHS HA OPraHU3M YeJIOBEKa;

JJIsA 06yqa101111/1xcs1 C OrpaHMYCHHBIMH BO3MOXHOCTSAMU 30POBbsA: YMCHUC IIPHUMCHATH
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METO/JaxX IMO3HAHMUS BEUIECTB U XUMHUYECKHX SBJICHUI,

JUISL CJICTIBIX M Ca0OBHISAIINX OOYYAIOUINXCS: YMEHHE HUCIOJIb30BATh PEIbe(HO-TOUCHHYIO
cucremy obo3Hauenuii JI. bpaiins g 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HanMeHoBamie KoauuecTBo 4yacoB D/IeKTPOHHbIE HesiTeIbHOCTD yUUTEJISI €

Ne Kontpo | Ipaktu | (undpoBbie) y4€TOM NpOorpaMMbl
P p

pa3aejoB 1 TEM Bceer
n/n JbHbIE yeckue | 00pa3oBaresibHble | BOCIMTAHMs

NporpaMmaI 0

pa6oTbl | paGoTnl | PeCypChI

Pasnen 1. TeopeTruueckue 0CHOBBI

OpPraHU4ecKOi XMMHU

"

POIII 10 KITACC
https://resh.edu.ru/

subject/29/10/

gl;)reelﬁlhlflzZCKoﬁ MOII 10 knace
xumuu. Teopusd h_ttps_//
uchebnik.mos.ru/
1.1 | crpoenus 3 1 cataloouc?
OpraHU4YeCKUX _g__

N aliases=lesson_tem
coequuennii A. M. : =
Byviienosa plate.video lesson,

yriep video&subject pro
gram_ids=3193726
8,35909478
Wroro no pazgeny 3

Pasjea 2. YriieBogopoabl

IIpenenbHbIe
YIJIEBOAOPOIBI — 2
QJIKaHBI

2.1

POIII 10 KJTACC

https://resh.edu.ru/
subject/29/10/
MBI 10 xmace
https://
uchebnik.mos.ru/
catalogue?
aliases=lesson_tem
plate.video_lesson,
video&subiject pro
gram _ids=3193726
8.35909478

Henpenenbueie
YTIIEBOIOPOJIBI:
aJIKCHBI, aJIKaJUCHBI,
AJIKUHBI

2.2

POIII 10 KITACC
https://resh.edu.ru/

subject/29/10/
MBI 10 kxace

https:/
uchebnik.mos.ru/

catalogue?
aliases=lesson_tem
plate,video lesson,

video&subject_pro
gram_ids=3193726

8.35909478

2.3 | ApoMarudeckue 3

YTJI€eBOAOPOAbI

POIII 10 KJTACC

https://resh.edu.ru/
subject/29/10/
MDOIII 10 xmace

https://
uchebnik.mos.ru/

catalogue?
aliases=lesson_tem

plate.video lesson,

-YCTaHOBJICHHUE JIOBEPUTEIBHBIX
OTHOLLIEHUIN MEXIY
MeIarorn4eckuM pabOTHUKOM U
00yJarOIIIIMICS,
CHOCOOCTBYFOIIUX TO3UTHBHOMY
BOCHPHUSATHIO 00YUYaAIOIIMMHUCS
TpeOoBaHMH U IPOCHO
[E€AarorHIecKoro paboTHHKA,
MIPUBIICYCHUIO UX BHUMaHUS K
o0CcyxIaeMoit Ha ypoke
nHGOpPMAIHK, AKTUBU3ALIUU
TMO3HABATEJILHOM JIEATEILHOCTH;

- OOy IeHHE 00yJarOIUXCs
COOJTFOIaTh HA yPOKe
OOIIECTIPUHSITHIE HOPMBI
MOBEJICHUS, IPaBUIIa OOIICHUS CO
CTapIuMH (TIeJJaroruecKuMU
pabOTHHKAMHK) U CBEPCTHUKAMHM
(0OyuaromuMucs ), MPUHIIUTIBI
y4eOHOH TUCIUILTUHBL U
CaMOOpraHHU3alINHY;

- IPUBJICYCHUE BHUMAHMSI
00yYaroIuXCsl K IEHHOCTHOMY
ACIMEKTy U3yYaeMbIX Ha ypOKax
SIBJICHUH, OpraHu3aius ux padoThl
C II0JIy4aeMOH Ha ypOKe
COLIMAJIBHO 3HAYMMOMU
nHpOpMaIel — THUIIUUPOBaHUE
ee 00CYXKIICHUS, BBICKAa3bIBAHUS
00yJaroNIMMHCS CBOSTO MHEHUS
10 €€ TIOBOY, BEIPA0OTKH CBOETO
K HEW OTHOIIICHUSI;

- HCIIOJIb30BaHUE BOCITUTATEIHHBIX
BO3MOXHOCTEH COIepIKaHUS
y4eOHOro IpeaMeTa yepes
JIEMOHCTPAIIUIO0 00YYaAIOITUMCS
MPUMEPOB OTBETCTBEHHOTO,
IPaXKJAHCKOTO MTOBEICHUS,
MIPOSIBJICHUSI YSIIOBEKOIIO0US U
JI00POCEPACUHOCTH, Yepe3 moadop
COOTBETCTBYIOIINX TEKCTOB JUIS
YTEHUS, 3a]1a4 JJIs PEIICHUS,
MPOOJIEMHBIX CUTyaIui JJIs
00CYyKJIeHHS B KI1acce;

- MPUMEHEHHUE Ha yPOKE
WHTEPAKTUBHBIX (hopM paboThl ¢
00y4JaOITMHUCS:
WHTEJUICKTYANTBHBIX HIP,
CTUMYJTHPYOIIUX



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

video&subject pro
gram _ids=3193726

8.35909478

24

IIpuponuseie
HACTOYHUKHU

YTJIEBOAOPOAOB U UX

nepepadboTKa

POIII 10 KITACC
https://resh.edu.ru/

subject/29/10/
MDOIII 10 ximace

https://
uchebnik.mos.ru/

catalogue?
aliases=lesson_tem
plate.video lesson,
video&subject_pro
gram_ids=3193726
8.35909478

Wroro no pazueny

11

Paznea 3. Kuciopojacoaepskaniue opranudeckue coeJuHeHUs

3.1

Cnuptsl. DeHom

3

3.2

AJbaeruanl.
KapOonossie
KACHOTEI. CII0XKHBIE

3bUpHI

33

YraeBosbl

POII 10 KITACC

https://resh.edu.ru/
subject/29/10/
MBI 10 xmace
https://
uchebnik.mos.ru/
catalogue?
aliases=lesson_tem
plate.video lesson,
video&subiject pro
gram _ids=3193726
8.35909478

Hroro no pazgeiy

12

Pasnen 4. A3oTcojep:kaine OprannyecKue coeTmHeHust

PDIII 10 KJIACC
https://resh.edu.ru/

subject/29/10/
MDOIII 10 xmace

https://

AMUHBL. uchebnik.mos.ru/
4.1 | AMHHOKHUCIIOTBIL. 6 1 taloone?
Benkn catalogue?
aliases=lesson_tem
plate,video lesson,
video&subject pro
gram_ids=3193726
8.35909478
Wroro no pazgery 6
Pazgen 5. BoicokoMoJieKyJIsipHbIE COeTMHEHUS
5.1 | IlmacTmacchsl. 2 PO 10 KJITIACC

Kayuyxu. Bonokna

https://resh.edu.ru/
subject/29/10/
MBI 10 xmace
https://
uchebnik.mos.ru/
catalogue?
aliases=lesson_tem
plate,video lesson,
video&subiject pro

MMO3HABATEIHHYI0 MOTHBAIIHIO
00yYarONIMXCs; TUCKYCCHIA,
KOTOpBIE Jal0T 00YYatOLIMCS
BO3MOKHOCTH TTPHOOPECTH OTIBIT
BEJICHHSI KOHCTPYKTHBHOTO
JIANora; rpymmnoBoi paboThl WK
paboTHI B Tapax, KOTOPBIE y4yaT
KOMaHTHOW paboTe u
B3aUMOJICUCTBHIO C IPYTUMU
JETHMU;

- BKJIFOUEHHUE B YPOK UTPOBBIX
MIpOIIeTyp, KOTOPEIE ITOMOTAI0T
MOAIeP>KaTh MOTHBAIIHIO
00y4aronuxcs K MOJyYSHHIO
3HaHWH, HaJAKUBAHUIO
MTO3UTHUBHBIX MEKITUIHOCTHBIX
OTHOIIICHUH B KJIacce, MOMOTaroT
YCTaHOBJICHUIO
ToOporKeIaTeIbHON aTMOC(ephl
BO BpEMSI yPOKa;

- opraHu3anus medcrpa
MOTHUBHUPOBAHHBIX U
APYAUPOBAHHBIX 00YUJAOITUXCS
HaJl UX HEYCIIEBAIOIIUMU
OJTHOKJIACCHUKAMH, JJAIOIIETO UM
COLIMAJILHO 3HAUUMBIN OIBIT
COTPYJIHUYECTBA U B3aUMHOMN
TTOMOIIIH;

- HHUIIUMPOBAHKE U TIOJIEPIKKA
HCCIIEIOBATENbCKOMN
JESATEILHOCTH O0YYarOIIUXCS B
pamMKax peann3alui IMH
WHIUBUTYATBHBIX U TPYIITIOBBIX
HCCIIEeI0BATEIBCKUX MPOEKTOB, UTO
JacT 00y4JaroIUMCsi BO3MOKHOCTb
MIPHOOPECTH HABBIKU
CaMOCTOSITEIILHOTO PEIICHUS
TEOPETHUYECKOU MPOOIIEMBI,
TeHEPUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX HJIEH,
YBaXUTEIBHOT'O OTHOIICHUS K
YyXKUM HIesM, 0OPMIIEHHBIM B
paboTax APyTUX MCCIIEOBaTENEH,
HaBBIK MMyOJIMYHOTO BBICTYTLICHHS
nepea ayauTopuei,
aApryMEHTUPOBAHUS U
OTCTaWBAHMSI CBOCH TOYKH 3PCHUSL.



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

gram_ids=3193726

8.35909478
Wroro no pazneny 2
OBLIEE KOJIMYECTBO
YACOB IIO 34

ITPOTPAMME



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
- KoJimyecTBO YacoB JJIeKTPOHHbIE JleSITeIbHOCTh YYUTEJIS C Y4ETOM
Ne aumMeHnobanue Konrpo | Ipaxtu | (undposbie) NMPOrpaMMbI BOCIIHTAHUS
n/n Pasie/ion HTeM Bee JbHBIC yecKHue 06pa3OBaTeJ1bele
MPOrpaMMbI ro
padoThl | padoThl | PECYPCHI
Pa3nen 1. TeopeTnyeckue 0CHOBBI XUMHH -yCTAQHOBIICHHE TOBEPUTEIBbHBIX
POIII 11 xnacc OTHOIICHUI MEXITY
https://resh.edu.ru/ | TEAArOTMYECKUM PAOOTHUKOM M

CrtpoeHHe aTOMOB. subject/29/11/ obyHaroummucs,

Teproauueckuit MDIII 11 kace CIIOCOOCTBYIOLIUX MTO3UTHBHOMY

39KOH K https:// BOCHPHATHIO 00YJaIOIINMHCS

11 [Mepuoanueckas 4 uchebnik.mos.ru/ TpeOOoBaHuii 1 POCHO
: CHCTEMA catalogue? Hearorn4eckoro paboTHUKA,

XUMHUYECKHUX aliases=lesson_tem | MPHBJICUCHHIO NX BHUMAHIS K

snementos 1. U. plate,video_lesson, | ©0CYy’/aemoii Ha ypoke

MemnpesneeBa video&subject pro | HHOpMaimy, aKTHBH3aLHH
oram ids=3193726 | MO3HABATENbHOM NEATENLHOCTH;
8.35909478 - o0yskIeHHe 00yyaroIHMXCs
PO 11 xace cOO0JIFO/IaTh Ha YPOKE
httos://resh.edu.ru/ O6HI€HpI/IHgTI>IC HOPMBI TTOBEJICHUS,
AUDS./ATES LECLL IS HpaBHiIa OOMIEHHUS CO CTAPLIINMH
%%cc (megarormyeckMMu pabOTHUKAMHM)
https:// U CBEpCTHUKAMHU (O?yqamMHMHCH),

CtpocHue BeniecTna. _p_hebnik 051U/ HPUHIUIE y9eOHOH AUCIUTUTNHEI

1.2 | MHoroobpasue 4 W Y CaMOOPIaHM3aLUH;

BEILIECTB —g_aliases:1€sson tem | - MIPMBJICUCHNE BHHMAHNS
plate.video lesson. 00y4aroImuxcst K IEeHHOCTHOMY
video&subiect pro | 2CTEKTY H3YIaeMbIX Ha ypOK%x

. SIBJICHHI, OpraHu3aIys KX padoThI
2 ik VAL C MOJTy4aeMOl Ha YPOKE COLMAIBHO
8,35909478 N o
3HAUYMMOH MH(opMarei —
POII 11 xnace MHHUILIMMIPOBAHUE ee 00CYKICHUS,
https://resh.edu.ru/ | pyicraspiBarms oGyuarommMuCs
subject/29/11/ CBOET0 MHEHHS TI0 €€ TIOBOTY,
X?Hy 1 kmace BBIPAaOOTKH CBOETO K HEl
aups:// OTHOIIICHHUS,
13 Xumueckue 10 1 1 uchebnik.mos.ru/ - UCTIOJIb30BAaHUE BOCITUTATEIBHBIX
peakuuu catalogue? BO3MOKHOCTEH COJIEPKAHMS
aliases=lesson_tem | yyeGroro npexmera uepes
plate.video_lesson, JEMOHCTPALIUIO 00YYaIOIIUMCSI
video&subject_pro MPUMEPOB OTBETCTBEHHOTO,
gram_ids=3193726 TPaKIaHCKOTO TIOBEICHUS,
8.35909478 MIPOSIBJICHUS YETOBEKOIIO0HS U
Wroro no pazgeiny 18 |1 1 JI00poCepaeyHOCTH, Yepe3 Mo100p
Pasnen 2. Heopranuyeckast XuMus COOTBETCTBYIOMIMX TCKCTOB VI
2.1 | Meramisl 5 1 PDOIII 11 ximacc HITOHHA, S/t JUIA P eHieHHH’
https:/resh.edu.ru/ ggg6ﬂe“;HI’IX AR
. YKIEHHS B KJlacce;
%%cc - IPUMEHCHHUE Ha YPOKE
httos:// MHTEPAaKTUBHBIX (hOpM pabOTHI C
uchebnik.mos.ru/ 00y JaOUIHMHCH:
catalogue? UHTEIUICKTYaJIbHBIX UTD,
—g_aliases=lesson tom | CTHMYJHMPYIOLINX NO3HABATEIbHYIO



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

plate.video lesson,
video&subject pro

gram_ids=3193726
8.35909478

POIII 11 kmacc
https://resh.edu.ru/

subject/29/11/
MOBII 11 knace

https://
uchebnik.mos.ru/

MOTHBAITUIO 00YJAIOTIXCS,
JMCKYCCHH, KOTOPBIE JaroT
00y4aromumMcs: BO3SMOKHOCTh
NPUOOPECTH OTIBIT BEACHHSI
KOHCTPYKTHBHOTO JTHAJIOTa;
rpynoBoil paboTel nin
paloTHI B Iapax, KOTOpbIE ydaT
KOMaHIHOH paboTe u
B3aUMOJCHUCTBHIO C APYTHMHU
JIEeTbMY;

2.2 | Hemeransl 6 catalogue? - BKJIFOYCHHE B YPOK MIPOBBIX
aliases=lesson tem | MPOLELYP, KOTOPBIE IIOMOTalOT
plate,video_lesson, | MOAEPHKATH MOTHBALIHIO
video&subject pro | O0YYAIOLIMXCS K MOIYYECHHUIO
gram_ids=3193726 | 3HAHMH, HATKHBAHUIO
8 35909478 MO3UTHBHBIX MEKITUMIHOCTHBIX

OTHOIIEHUH B KJIacce, TOMOTAI0T
Et?;lsl /}rfafkfzzlcl.ru /| yeranosnenuto J0OpoKenaTeIbHOM
subiect/29/11/ aTMocdepsl BO Bpeql;/I}I YpOKa;
SUDIECLAZ L - opranu3anus medcTBa

Chssn m?g /11 face MOTHBHUPOBAHHBIX U
AUDS. 3PYAUPOBAHHBIX 00YYAIOIIHXCS

53 | HEOPraHHYEcKHX u 5 uchebnik.mos.ru/ HAJL X HeyCHIeBAIOMIMI

OpPraHUYECKUX catalogue?

BEIIECTB aliases=lesson tem OMHOKJIACCHUKAMH, H? TOIIETO M
blate.video lesson, | COLMABHO SHAUMMBIH ONBIT
video&subiect pro | COTPYAHHHECTBA H B3aUMHOM
gram_ids=3193726 ?zﬁzﬂlpﬁ;pomﬂne Y TIOJIePIKKa
AR A HCCIIEN0BATENBCKOMN

Wroro 1o pasneny 13 JIeSITeTFHOCTH 00yYaroIIuXCs B

Pasznen 3. Xumus u KuU3Hb paMKax peaJn3alnuyd UMU
POIII 11 x1ace WHJIUBU]TYy AJIbHBIX U TPYIIIOBBIX
https://resh.edu.ru/ | HCCICAOBATENBCKHUX IIPOEKTOB, YTO
subject/29/11/ JacT 00yJaronMCcst BO3MOYKHOCTD
MDII 11 k1ace MPUOOPECTH HABBIKU
https:// CaMOCTOSITEIIHHOTO PEIICHHS
uchebnik . mos.ru/ TEOPETHUYECKON MPOOIIEMBI,

3.1 | Xumus U KU3HD 2 catalooue? oue? TeHEPHPOBaHUS 1 ODOPMIICHHS
aliases=lesson tem | COOCTBEHHBIX Mg,
plate.video_lesson, | YBKHTEIBHOIO OTHOUICHHS K
video &sub_je ct pro | SYKUM HIesM, 0 OpMIIEHHBIM B
oram ids=3193726 | PabOTax Npyrux uccienosarenei,
8.35909478 HABBIK IMyOJUYHOTO BBICTYILICHHS

HWroro mo pasgeny 2 epe ay MTOPHEH,

apryMEHTHUPOBAHUS U
OTCTauBaHUs CBOCH TOYKH 3pCHUSI.
OBLIEE KOJIMYECTBO
YACOB IIO 33

I[TPOI'PAMME



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne n/m m
Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpo
JIbHBIE
padoThI

IMpakTn
yecKHe
padoThI

DJIeKTPOHHBIE HH(PPOBLIE
o0pa3oBaTeJibHbIE pecypchl

1. IlpenMeT opraHu4ecKoil XUMuH,
€€ BOZHUKHOBEHUE, Pa3BUTHE U
3Ha4YeHHE

VYpoxk "[IpeameT oprannyeckoin
xuMuH. Teopusi XMuMHYECKOTO
CTPOCHUSI OPTaHUYECKUX BEIIECTB"
(POLI)

https://resh.edu.ru/subject/lesson/614
9/start/170388/

2. Teopwus CTpoeHHUS OPTraHUUECKIX
coenunenuil A. M. Bytneposa, eé
OCHOBHBIE TI0JIO’KEHUS

Ypok "Teopust ctpoeHust
OpraHUYecKuX coequHeHni A. M.
Byrtneposa. 'omosorust u usoMepusi.
Buner nzomepun" (MOILI)

https://uchebnik.mos.ru/material vie
w/atomic_objects/11849349?

menuReferrer=catalogue

3. TlpencraBnenue o
KITacCH(HUKAIIMHA OPTaHMIECKUX
BEIIECTB.

Buneo "Knaccudukarus
opraamyeckux coequHenni”" (MOIL)

https://uchebnik.mos.ru/material vie
w/atomic_objects/11849373?

menuReferrer=catalogue

4. AInkaHbl: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHH PSIIT

Ypoxk "[IpenenbHbIe YTIEBOIBI -
ankansl" (POLL)

https://resh.edu.ru/subject/lesson/615
1/start/149993/

5. MertaH u 3TaH — npocTerIne
IIPEACTABUTEIIN AIKAHOB

Ypok "AJKaHBI: CTPOEHHE,
HOMEHKJIaTypa, H30MEPHs,
(usnueckue cporictea" (MOIII)

https://uchebnik.mos.ru/material vie
w/atomic_objects/9761017?

menuReferrer=catalogue

6. AJKEHBI: COCTaB M CTPOEHHE,
CBOICTBa

Ypok "HenpenenbHbIe YTIEBOIB -
ankens!" (POLI)
https://resh.edu.ru/subject/lesson/541
2/start/212563/

7. DTUIEH U NpONUIIEH —
MPOCTEHIITNE MPEACTABUTENN AIKEHOB

Ypok "ANKEeHbI: XUMHUUYECKHE
cBoricTra" (MOIII)

https://uchebnik.mos.ru/material vie
w/atomic_objects/9766622?

menuReferrer=catalogue

8. Aunkanuensl. byraguen-1,3 u
MeTuioyTaauen-1,3.

Buneo "B3aumoneicTsue 3THIEHA C
opomHuoit Bogoi" (MOLI)

https://uchebnik.mos.ru/material vie
w/atomic_objects/7712784?

menuReferrer=catalogue

9. Kayuyk u pe3uHa

Ypok "Ankamuenst" (MOI)

https://uchebnik.mos.ru/material vie
w/atomic_objects/9819470?

menuReferrer=catalogue

10. AJIKMHBI: COCTaB ¥ OCOOEHHOCTH

Ypok " ATKHHBI: CTTOCOOBI



https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

CTPOCHHS, TOMOJIOTHIECKHUH PSII.
AnetusnieH — IpoCTEHIIHIA
MPEAICTABUTEND ATKUHOB

nony4deHust u npumenenne" (MOILI)

https://uchebnik.mos.ru/material vie
w/atomic_objects/9819506?

menuReferrer=catalogue

11.Apensr: O€H30JI ¥ TOIYOII.
TOKCHYHOCTH apeHOB

Ypok "ApeHsl (apoMaTHIECKHE
yraesoasr" (POILI)
https://resh.edu.ru/subject/lesson/477
5/start/150494/

12.I'eHeTHYECKas CBI3b
YTIIEBOJOPOIOB, IPHHAIISKAITHX K
Pa3IUYHBIM KJIaccaM

Ypok "['eHeTHyecKas CBsI3b MEXTY
Kiraccamu yrieBogoponos” (MOIII)
https://uchebnik.mos.ru/material vie
w/atomic_objects/11849611?

menuReferrer=catalogue

13.KontponpHas padora
"YrneBogopoasr"

Ypok "O0o0mIcHNE U
cucTeMaTu3alus 3HaHui 1mo reme "
Yrnesomoponsr"" (MOIII)
https://uchebnik.mos.ru/material vie
w/atomic_objects/7665393?
menuReferrer=catalogue

14.Pabora HaJ onrOKamMu.
[IpupoaHbie HCTOYHUKHU
YTIIEBOIOPOIOB: IPUPOIHEIH ra3 u
MOy THBIE He(PTSHBIC ra3bl, HEPTh U
MPOAYKTHI €€ TepepadoTKu

VYpoxk "[IpupoaHbie HCTOYHUKU U
repepaboTKa yriieBo10poioB"
(PBLI)
https://resh.edu.ru/subject/lesson/614
8/start/170461/

Ypoxk "[IpupoaHbie HCTOTHUKH
YIJIEBOAOPOIOB: MPUPOAHBIN Ta3,
HedTb, yrous" (MOILI)
https://uchebnik.mos.ru/material vie
w/atomic_objects/8481541?

menuReferrer=catalogue

15.1IpenenbHbIEe OTHOATOMHEIE
CIIUPTHI: METAHOJ U ATAHOJL
BonopoHas cBs3b

VYpok "OnHoaToMHBIE IpeAETbHbIE
cruptel" (POILD)
https://resh.edu.ru/subject/lesson/476
9/start/150550/

16.MHOT0aTOMHBIE CITUPTHI:
STHJICHTJIUKOJb U TIULEPUH

Ypok "MHoroatomusle ciupThl"
(M3I)
https://uchebnik.mos.ru/material vie
w/atomic_objects/7488843?
menuReferrer=catalogue

17.®enon: cTpoeHNE MOJIEKYJIBI,
¢bu3nuecKue U XUMHYECKHE
CBOICTBA, IPUMECHECHHE

Ypok "DeHobl 1 apOMaTHYECKUE
cruptel" (POII)
https://resh.edu.ru/subject/lesson/572
7/start/150577/

18. Anperunbl: popManbIaeTua u
aneTanpaerun. AneTod

Ypok "Anpaeruasl U KETOHBI"
(POII)
https://resh.edu.ru/subject/lesson/477
6/start/150604/

19.01H00CHOBHBIE TIPEJIENBHBIE
KapOOHOBBIE KHCIIOTHI: MypaBbUHAS U
YKCyCHast

Ypok "OIHOOCHOBHEIE TIPEIETHHBIC
KapOOHOBBIE KHCIOTHL. DPU3nUecKue
U xuMudeckue cpoiicrea" (MOILII)
https://uchebnik.mos.ru/material vie
w/atomic_objects/11849452?

menuReferrer=catalogue

20.ITpaktuueckas padbora Ne 1.

Ypok "YKcycHas KUCIIOTa Kak



https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://uchebnik.mos.ru/material_view/atomic_objects/8481541?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481541?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481541?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue

«CBolicTBa pacTBOpa yKCyCHOU
KHUCIIOTBD»

MPEICTABUTEb MPEACIbHBIX
kapOoHOBBIX kuciot" (MOLII)

https://uchebnik.mos.ru/material vie
w/atomic_objects/7526880?

menuReferrer=catalogue

21.CnoxHbIe d3QUPHI KaK
MPOU3BOJHbBIC KaPOOHOBBIX KUCIIOT.
lMunponus cmokHBIX 3(UPOB

Ypok "KapOoHOBBIE KHCITOTHI:
YKCYCHas, OJICMHOBas, CTeapUHOBas,
amuHOykcycHas" (MOLL)

https://uchebnik.mos.ru/material vie
w/atomic_objects/8481602?

menuReferrer=catalogue

22.Mp5lja KaK COJIM BBICIIIAX
KapOOHOBBIX KHCJIOT, HX MOIOIIee
JNIEUCTBHE

VYpox "Briciine kapOOHOBEIE
kuciaoTel. Mputa" (MOILL)
https://uchebnik.mos.ru/material vie
w/atomic_objects/7526876?

menuReferrer=catalogue

23.Kupsbl: TuapOIU3, IPUMEHEHHE,
Ouosnormyeckas poyib )KUPOB

Ypok "CrnoxHbIe 3QHUPBI ¥ KUPHL"
(M3II)
https://uchebnik.mos.ru/material vie
w/atomic_objects/7526883?
menuReferrer=catalogue

Ypoxk "Kupsl. Moromue cpencrsa'
(PBLI)
https://resh.edu.ru/subject/lesson/595
2/start/150631/

24.YTneBoapl: COCTaB,
knaccudukanys. Baxxueiime
MPECTaBUTENH: TIIFOK03a, (PpyKTO3a,
caxaposa

VYpoxk "Yrnesonsl. ['mroko3a.
Omnuroca- xapuasl. Caxaposa"
(PBII)
https://resh.edu.ru/subject/lesson/615
0/start/150687/

25.Kpaxman u 1eJ1i0a03a Kak
MIPUPOTHBIE TIOTMMEPHI

VYpoxk "l[lonucaxapuabl, kKpaxmad,
nemtonosa” (POIII)
https://resh.edu.ru/subject/lesson/541
3/start/150714/

26.00600mmaronmit ypok

Ypok "Brruucnenust no XUuMUYECKUM
YpaBHEHUSIM KOJUYECTBA, 00bEMA,
Macchl BEIIECTBA MO KOJIUYECTBY,
00BEMY, Macce peareHToB TN
npoaykToB peakiuu” (MOIII)
https://uchebnik.mos.ru/material vie
w/atomic_objects/8863808?
menuReferrer=catalogue

27.AMUHBI: METHJIAMUH ¥ aHWINH

VYpok "AMUHBI, aHWIWH: CTPOCHHUE,
CBOICTBA, NOJy4YEHUE, NpUMeHeHue"
(MDIII)
https://uchebnik.mos.ru/material vie
w/atomic_objects/7575892?
menuReferrer=catalogue

28. AMMHOKHCTIOTHI KaK aM(oTepHbIe
OpraHUYEeCKUE COSTNHEHUS, UX
O6uonornyeckoe 3HadeHue. llentuast

Ypok "AmuHokucnotsl. beaku"
(PBLI)
https://resh.edu.ru/subject/lesson/474
3/start/150742/

29.benku Kak NpUpPOIHBIE
BBICOKOMOJICKYJISIDHBIE COETMHEHUSI

Ypoxk "benku" (MDIII)
https://uchebnik.mos.ru/material vie



https://uchebnik.mos.ru/material_view/atomic_objects/10325359?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481602?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481602?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481602?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue

30.IIpaxkTrueckas pabora No2
"CaolicTBa 0enKxoB"

w/atomic_objects/10325359?
menuReferrer=catalogue

31.HykienHOBBIE KUCIOTHI

VYpok «HykiienHOBBIE KUCIIOTBDY
(M3II)
https://uchebnik.mos.ru/material vie

32.1roroBas KOHTpoONbHas paboTa 1 w/atomic_objects/10904543?
menuReferrer=catalogue
Ypok "OCHOBHBIE IOHATUS XUMUHU
33.Pabota Hax ommOKamu. ?ﬁ‘;’LI;BMOHCKYMPHHX COCIMHCHHI"
meorovorexy i ocumenii | ips:uchebailmos mmiteril iz
menuRefgrrchatalogue '
34.0OcHoBHbIE METO/IbI CUHTE3A § gggz‘;gi}g Iigi?;;ﬁ;;%?{;ém)
?F;Z:;ﬁ?g;l(igg ?IIZII;( ;%?II([)IEI{ZHHH' ! https://resh.edu.ru/subject/lesson/615
’ ’ 2/start/150850/
OBIIEE KOJIMYECTBO HACOB 34

[10 ITPOI'PAMME



https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10904543?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10904543?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10904543?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10325359?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10325359?menuReferrer=catalogue

IHOYPOYHOE IIVTAHUPOBAHHUE
11 KUIIACC

Ne n/m
Tema ypoka

KoJun4yecTBO 4acoB

Bcero

Kontpo
JIbHBIE
padoThl

IIpakTn
YecKue
padoThl

JJeKTpPOHHBbIE HU(POBbIE
o0pa3oBaTeJibHbIE Pecypchl

1. XWMHYECKUH 3JIEMEHT.
AToM. DIeKTpOHHAS
KOH(HUTYypaIusi aTOMOB.

POIII 11 xnacce
https://resh.edu.ru/subject/29/11/
MBI 11 kmace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video lesson,video
&subject program ids=31937268,35909478

2. . CocraBieHue
AIIEKTPOHHBIX (POpMyIT
CTPOEHHS aToMa

POIII 11 xmacc
https://resh.edu.ru/subject/29/11/
MOBII 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject program ids=31937268.35909478

3. . [lepuomudeckuii 3aKOH U
[epuoanueckas cucrema
JA.N.MenneneeBa

POIII 11 kmacc
https://resh.edu.ru/subject/29/11/
MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject program_ids=31937268,35909478

4 3aKOHOMEPHOCTH U3MEHEHHUS
CBOICTB 2JICMCHTOB H HX
COEIMHEHUH 110 TPYIIaM U
MepHOIaM.

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDBII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson,video
&subject program_ids=31937268,35909478

5. CtpoeHue BeliecTBa
XuMuyeckas CBI3b

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson.video

&subject_program_ids=31937268,35909478

6. Buasl XuMHY€eCKOI CBS3HU

POII 11 xnace

https://resh.edu.ru/subject/29/11/
MOBII 11 knace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video

&subject_program_ids=31937268,35909478

7. TloHsITHE O TUCTIEPCHBIX
cucremax.. PactBopsl.

POII 11 xmacc
https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject program ids=31937268.35909478

8. Kimaccudukanus n
HOMEHKJIATypa
HEOPraHWYECKUX COCTHUHCHUI.

POIII 11 xmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson.video
&subject program ids=31937268,35909478

9. Knaccudukanus
XMMHYECKUX PeaKIuii B

POIII 11 knacc
https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
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OpraHUYeCcKOU u
HEOPraHUYECKOU XUMUMU.

MOBII 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject _program ids=31937268.35909478

10. CkopOoCTh XUMHUYECKOH
peakiuu. OakTopsl,
BIUSIOIINE HA CKOPOCTh
peakiuu.

POII 11 xnacc
https://resh.edu.ru/subject/29/11/
MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject program ids=31937268,35909478

11. ObpaTtumble peakiuy .
XHUMHUUECKOE PAaBHOBECHE.

POII 11 xmacc
https://resh.edu.ru/subject/29/11/

MDBII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson.video
&subject program ids=31937268,35909478

12. CMmerieHne XUMHIECKOTO
paBHOBECHS

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MDOIII 11 xiace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson.video

&subject program ids=31937268,35909478

13. DnexTponuTuueckas
JcCoLnaus

POII 11 xnacce

https://resh.edu.ru/subject/29/11/
MBI 11 knace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video lesson.video
&subject program ids=31937268,35909478

14. Ilpaktuueckas padota Ne 1
« Peakiiuu noHHOrO OOMEHaY»

POII 11 xnacce
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video lesson.video
&subject program ids=31937268.35909478

15. KonrponbHas pabora
«TeopeTnieckre OCHOBBI
XUMHN»

POIII 11 xmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject program ids=31937268.35909478

16. Pabora Hax ommoOKaMu.
OKHUCIUTEIBHO —
BOCCTaHOBHUTEIFHBIE PEAKIINN

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/
MBI 11 knace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268,35909478

17. . PacctanoBka
koaddurrentos 8 OBP

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MBI 11 knace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video lesson,video
&subject_program_ids=31937268,35909478

18. DnexTponu3 pacTBOPOB U
pacIu1aBoB

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 kmace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video lesson,video
&subject program ids=31937268.35909478
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19. Meraiuibl, UX IIOJ0KEHHE B
I[ICXD, ocobeHHocTH
CTPOCHUSI aTOMOB, (PU3UUCCKHE
CBOMCTBA METAJLJIOB.

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MDOIII 11 ximace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video_lesson,video
&subject program_ids=31937268,35909478

20. CmaBel METAIIOB

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 kmace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video_lesson,video
&subject_program ids=31937268.35909478

21. XuMmuueckue cBOHCTBa
MCTAJIJIOB I'JTaBHBIX HO}IFp}/HH

POIII 11 kmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program ids=31937268.35909478

22. XuUMHYECKHE CBOWCTBA
METaJIOB TOOOYHBIX MOATPYIIIT

POII 11 xmacc
https://resh.edu.ru/subject/29/11/
MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject program ids=31937268,35909478

23.Ilpakt.pab. No2 «Penienue
IKCIEPUMEHTAIILHBIX 33134 110
TeMme «MeTaliby

POII 11 xmacc
https://resh.edu.ru/subject/29/11/

MDBII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject program ids=31937268,35909478

24. HemeTasiel, X
nojioxxenue B [ICXD,
0COOEHHOCTH CTPOCHHUS
aTOMOB.

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MDOIII 11 ximace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson.video

&subject program ids=31937268,35909478

25. du3nueckue CBOUCTBA
HEMETAJIOB. AJIJIOTPOIHUSA
HEMETAJIJIOB.

POII 11 xnacce

https://resh.edu.ru/subject/29/11/
MBI 11 knace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video lesson.video
&subject program ids=31937268,35909478

26. XMMHYECKHE CBOMCTBA
HEMETAJIJIOB.

POII 11 xnacce
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video lesson.video
&subject program ids=31937268.35909478

27. IlpakTt.pad. Ne3 «Pemienue
SKCIICPUMCHTAJIbHBIX 3a/1a4 110
teme «Hemeramiby

POIII 11 xmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject program ids=31937268.35909478

28. . O6001meHne

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue? |
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aliases=lesson_template,video_lesson.video
&subject program ids=31937268,35909478

29. VItoroBast KOHTPOJIbHAS
pabora

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MDOIII 11 ximace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson.video

&subject program ids=31937268,35909478

30. Heopranuueckue u
OpPraHNYECKHE KUCIIOTHI U
OCHOBaHUS

POII 11 xnacce

https://resh.edu.ru/subject/29/11/
MBI 11 knace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video lesson.video
&subject program ids=31937268,35909478

31. KonTponbHas pabora o
TeMe «AMpoTepHbIC
OpraHU4ecKue U
HEOPraHW4YEeCKUe COeIUHEHUS

POII 11 xnacce
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video lesson.video
&subject program ids=31937268.35909478

32. Pabora Ha1 OIIMOKAMH.
[Ipencrapienus 06 00IUX
HAYYHBIX MPUHIUIAX
MPOMBIIUICHHOTO MTOJTyYSHHUS
Ba)XHEHININX BEIICCTB

POIII 11 xmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject program ids=31937268.35909478

33.YenoBek B MHUPE BEIIECTB U
MaTepuasoB.

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/
MBI 11 knace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268,35909478

OBILIEE KOJIMYECTBO
YACOB I1O TTPOTPAMME

33



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

Hopmbl oueHnBanus y4eOHOro npeamera « XuMHsD)

OneHka 0TBETOB yYalMXcsi P NMPOBeIeHNH YCTHOT'O ONpoca

OueHka «5» cTaBUTCA B CIEAYIOLIEM CIydae: OTBET YUEHHUKA MOJHBIN, CAMOCTOSATENIbHBIN, TPABUIIbHBIH,
U3JIOKEH  JINTEPATypPHBIM  SI3BIKOM B OMNPEJCIICHHON  JIOTMYECKOW  MOCHeOBaTeIbHOCTH, paccKas
COITPOBO’KIAETCSI HOBBIMU NPUMEPAMU; YUaIIUiics 0OHApy>KUBAET BEPHOE MOHMMaHUe (PU3MUYECKON CYIIHOCTH
paccMaTpuBaeMbIX SIBJICHMM M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpUH, JaeT TOYHOE OIpejesieHue Hu
UCTOJIKOBAaHHE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOpHUH, NMpaBUIBLHOE ONpejaeieHrne (U3NYECKUX BEIWYHH, UX
€IMHUI] ¥ CIOCOOOB M3MEpEHHS; YUalluiics yMeeT NMPUMEHUTh 3HAaHUS B HOBOW CUTYAllMM NPH BBITOJHEHUU
NPAaKTHYECKUX 3aJJaHHil, 3HAeT OCHOBHBIE TIOHATHUS U YMEET ONEPUPOBATh UMHU MPH PEIICHUU 3a/1a4, MPaBUIBHO
BBITMIOJIHSIET YEPTEXKH, CXEMbl M TpaUKH, COMYTCTBYIOIIHWE OTBETY; MOXET YCTAaHOBUTH CBSI3b MEXKIY
U3y4yaeMbIM M paHee M3YYEHHBIM MaTEepPHaJIOM MO Kypcy (HU3UKH, a TaKkKe C MaTepUaloM, YCBOCHHBIM IpH
U3YYCHUU JPYTHX MPEAMETOB; BIAJCEeT 3HAHMSIMH U yMeHHsIMH B oObeme 95% - 100% ot TpeboBanwmii
POTPaMMBI.

Ounenka «4» cTaBUTCS B CJIeAyIOLIEM cJIy4ae: OTBET YAOBIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY
Ha OILIEHKY «5», HO COAEPKUT HETOYHOCTH B H3JIOXKEHHH (AKTOB, OMpEIENICHUH, MOHITHH, OOBSICHEHUU
B3aMMOCBS3€H, BBIBOJAX U pEHICHHH 3aJad. HEeTOYHOCTH IIerKO WCHPaBJSIOTCS TpU OTBETE Ha
JIOTIOJIHUTENIbHBIE BONPOCHI; YyYalUiicss HE MCIHOJIb3yeT COOCTBEHHBIM IJIaH OTBETa, 3aTpPyIHSAETCS B
NPUBEJCHUN HOBBIX MPUMEPOB, U MPUMEHEHUHU 3HAHUN B HOBOM CHUTyaluu, ci1a00 MCHOIb3YEeT CBSI3U C paHee
U3YYEHHBIM MaTepUajoM M C MaTepuajoM, YCBOCHHBIM IMPH U3YUYECHUHU JIPYTHX MPEAMETOB; 00beM 3HAHUU U
yMeHu# yvaierocst coctaBisiior 80-95% ot TpeGoBaHUil IpOrpaMMBI.

OuneHnka «3» cTaBUTCS B CJeIyIOLIeM cay4ae: Oosblias yacTh OTBETAa YAOBJIETBOpPsET TPeOOBaHUAM K
OTBETY Ha OICHKY «4», HO B OTBET€ OOHAPYXMBAIOTCSA OTIENbHBIE MPOOENbl, HE MPENATCTBYIOLINE
JanbHEMIIEeMy YCBOEHHUIO IPOrPaMMHOIO MaTepuasa; ydaluiics OOHapyXHBaeT I[OHMMaHUE Y4eOHOro
MaTepuaia IpU HEJOCTATOYHON IIOJIHOTE YCBOEHHUS IOHATHM WM HENOCIEN0BATEIbHOCTH W3JI0KEHUS
MatepHaia, yMeeT IPUMEHATh MOTy4YEeHHbIE 3HaHUS PU PELICHUH MPOCTHIX 3a/1a4 ¢ UCIOJIb30BAHUEM T'OTOBBIX
dbopMyI1, HO 3aTPyIHSACTCS IPU PEIICHUU KaYeCTBCHHBIX 3a/1a4 U 3aja4, TPeOYImuX mpeodpa3zoBaHus GopMyIT;
yualluicsl BiajJieeT 3HAHUSMH U yMEHUsIMH B oObeme He MeHee 80 % comepxaHHs, COOTBETCTBYIOLIETO
POTPaMMHBIM TPEOOBAHUSIM.

OuneHnka «2» cTaBUTCS B CJIeAYyIOLIEeM cJIydae: OTBET HEMPaBUIIbHBIN, TOKa3bIBAET HE3HAHUE OCHOBHBIX
NOHATHUM, HEMOHMMAaHUE HM3YYEHHBIX 3aKOHOMEPHOCTEW M B3aMMOCBs3eH, HeyMeHHe padoTaTh ¢ y4eOHUKOM,
pelaTh KOJIMYECTBEHHBIE U KAUECTBEHHBIC 3a1a4M; yYallUiCs HE OBJIAJIC]I OCHOBHBIMU 3HAHUSMU U YMEHUSIMU
B COOTBETCTBUU C TPeOOBaHUSMHU IMPOrpPaMMbl; y4allluics HE BJaJeeT 3HaHUSAMU B oO0beMe TpeOoBaHMM Ha
OIIEHKY «3».

Onenka OTBeTOB y4alMXCsl NIPH NPOBEJCHUH CAMOCTOSATEJBHBIX H KOHTPOJILHBIX PadoT:

Ounenka «5» cTaBUTCA B CIEAYIOIIEM Cllydae: paboTa BBINOIHEHA MOJIHOCTBIO; CHIENaH MEePeBO]] €IUHMIL
Bcex (pusznueckux BenuuuH B «CIH», Bce HE0OXOAUMbIE TaHHBIE 3aHECEHBI B YCIIOBUE, IPABUIIBHO BBIIIOJIHEHBI
YEepTEeKH, CXEeMbl, TrpaduKd, pPHUCYHKH, COIYTCTBYIOIIME pEUICHHWIO 3ajad, CJeJaHa NpoBepKa II0
HAaUMEHOBAaHUSM, IIPAaBUIILHO MIPOBEACHBI MATEMATUYECKUE PACUEThl U JIaH MOJIHBIM OTBET; HA KAYECTBEHHBIE U
TEOPETUYECKUE BOIIPOCHI JaH IIOJHBIM, MCUYEPIBIBAIOLIUNA OTBET JIMTEPATYPHBIM S3BIKOM B OIIPEACICHHON
JIOTUYECKON IOCJIEJOBATEIbHOCTH, YYalIUiCs NPUBOAUT HOBBIE IPUMEpPBHI, YCTAHABIUBAET CBA3b MEXKIY
U3y4yaeMbIM M PaHee M3Y4YEHHBIM MaTepHajoM IO Kypcy (U3UKH, a TaKKe C MaTepUaloM, YCBOCHHBIM IIpH
U3YYEHUHU JPYTUX IPEIMETOB, YMEET IPUMEHHUTH 3HAHUSI B HOBOM CUTyalluH; y4yaliuiics oOHapy>KuBaeT BEpHOE
NOHUMaHHE (PU3NYECKON CYIIHOCTH PACCMATPUBAEMBIX SBJICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpUH, JaeT
TOYHOE OIPEIEICHUE U HCTOJIKOBAHUE OCHOBHBIX IIOHATHM, 3aKOHOB, TEOPHUH, a TaKXe IPAaBUIBHOE
orpeJieneHue pU3NUECKUX BEIUYNH, UX €AUHUI] U CIOCOOOB U3MEPEHHUSI.



Ounenka «4» cTaBUTCA B cJIeAyI0lIeM ciay4ae: paOboTa BbIIIOJIHEHA [TOJIHOCThIO WM HE MeHee yeM Ha 80
% oT oObema 3aJaHusl, HO B HEH MUMEIOTCS HEAOYEThl U HECYLIECTBEHHbIE OIIMOKH, OTBET HAa KaUECTBEHHBIE U
TCOPECTUUCCKHUE BOIPOCHI YAOBJICTBOPSCT BBIIICTICPCUHNUCIICHHBIM Tpe6OBaHI/I$IM, HO COOCPXKUT HCTOYHOCTU B
U3JI0KEeHUN (DAKTOB, OIpeNeseHU, MOHATUH, OOBSICHEHWU B3aUMOCBSI3€H, BBIBOJAX W pEHICHUH 3a7ady;
yYalIuics MCIBITBIBAET TPYJHOCTH B NMPUMEHEHHHM 3HAHUW B HOBOW CHUTyalldd, HE B JIOCTATOYHOW MeEpe
UCTIONB3YET CBS3M C paHee M3YyYEHHBIM MAaTepHalioM U C MaTepHalioM, YCBOSHHBIM MPHU W3YYEHHH JPYTUX
PEIMETOB.

Ouenka «3» cTaBUTCS B CJeayllleM cJjy4yae: padoTa BBITIOJIHEHA B OCHOBHOM BEPHO (00BEM
BHITIOJIHEHHOW YacTU COCTaBIIIeT He MeHee 1/2 or obmero oObema), HO JOMYIICHBI CYIIECTBEHHBIE
HETOYHOCTH; YyYaIlIUHCs OOHApY>KMBAeT TMOHMMAaHWE Y4YeOHOro Marepuana IPH HEJOCTATOYHOH ITOJHOTE
YCBOCHHMSI TIOHATHI U 3aKOHOMEPHOCTEH; YMEET MPUMEHSATh MOJTYYCHHBIC 3HAHUS TIPU PEIICHUU MPOCTHIX 3324
C WCIIOJIb30BAaHHEM TOTOBBIX (DOPMYJ, HO 3aTPyIHSETCS IMPH PEIICHUM KAueCTBCHHBIX 3a7ad M CIOXHBIX
KOJIMYECTBEHHBIX 33/1a4, TPEOYIOLUX Mpeodpa3oBanus Gpopmy.

Ounenka «2» cTaBUTCH B CJeIyIOIIeM cjay4yae: paboTa B OCHOBHOM HE BBHINOJNHEHA (00BbeM
BBINOJIHEHHON 4YacTu MeHee 1/2 or oOmiero oObema 3aqaHMs); y4alllMiicsl MMOKa3blBaeT HE3HAHHWE OCHOBHBIX
HNOHATHUN, HEITOHUMAaHUE U3yUYEHHBIX 3aKOHOMEPHOCTEN U B3aUMOCBSI3€H, HE YMEET pellaTh KOJIMUECTBEHHBIE U
KauyeCTBEHHBIE 3aJJa4H.

OneHka 0TBETOB y4aluXxcsi P NPOBe/IeHUN J1adopaTOpHBIX padoT

OueHka «5» CTaBUTCS B CJEIYyIOIIEM cilydyae: JJabopaTopHasi paboTa BBIIIOJHEHA B MOJIHOM 00BbEMeE ¢
COONMOIeHNEeM HEOOXOIMMOM  TOCIIEeIOBATEIPHOCTH TIPOBENICHHST OINBITOB W HM3MEPEHHIA; YyJalluics
CaMOCTOSITENIFHO U PAllMOHATILHO CMOHTHUPOBAJI HEOOX0AUMOE 000PYOBAaHKE, BCE OIBITHI IPOBEI B YCIOBHUIX
U pexHuMax, 00ecreynBarouMX MOJyYeHHE IMPaBWIbHBIX PE3YyJbTaTOB M BBIBOJIOB; cOOJItO/an TpeOOBaHUS
0€30MacHOCTH TPY/a; B OTYETE MPABHIBHO M aKKypaTHO BBIMOJIHUII BCE 3aITUCH, TAaOJIHIIbI, PUCYHKH, YEPTEXKH,
rpaduKy, BHIYUCICHHS; COCTABUII YPABHEHUS PEaKIuil.

Ounenka «4» cTaBUTCS B CJeYIOIIEM cJydae: BHIIIOJIHEHUE JTaOOpaTOPHOH pabOTHI yIOBIETBOPSET
OCHOBHBIM TPeOOBAaHHUSM K OTBETY Ha OICHKY «5», HO YUaIUICs JOMYCTHII HEJ0YEThI WIIM HETpyObIe OINOKH,
HE MOBJIASBIINE HA PE3yJIbTATHI BHITIOTHEHUS PAOOTHI.

Ouenka «3» cTaBUTCS B CJIeAYIONIEM cJIydae: Pe3ysIbTaT BHITOJHEHHON YacTH J1ab0opaToOpHOi paboThI

TaKOB, YTO TO3BOJISIET IMOJYYUTh NMPABUIIBHBIA BBIBOA, HO B XOJ€ MPOBEIEHUS OMNbITa U H3MEPEHUU €CTb
CYIIIECTBCHHBIC OMIMOKY NP HAMMMCAHUU YPABHCHHUM PEaKITHil.

Ounenka «2» cTaBUTCH B CJeAYIOLEM CJIy4yae: pe3ysbTaThl BHIOJHEHHS J1a0OpaToOpHON paboThl He
MO3BOJIAIOT  CJIeNaTh MpPaBWIBHBIN BBIBOJ, M3MEPEHHUS, BBIUMCICHUS, HAONIOEHUs MPOU3BOIUINCH
HENPaBUIIbHO, YPABHEHUS PEAKIIMi OTCYTCTBYIOT MJIM UMEIOT IpyObIe OIIHOKH.

IIpumeuyanus.
Bo Bcex cimywasix OIleHKa CHMIKAeTCs, €CJIM YUEHUK He cOoOJroaan TpeOOBaHUM TEXHUKU OE30MacHOCTH

IIpM IIPOBENCHMM DJKCIIEpUMEHTa. B Tex ciy4asx, KOrJa ydYalluiics IOKas3aJl OpPUIMHAIBHBIA MOJIXOX K
BBITIOJIHEHHUIO PaOOTHI, HO B OTYETE COJEPKATCS HEJJOCTATKH, OIICHKA 32 BBIIOJHEHUE PAOOTHI, IO YCMOTPEHUIO
YUUTENs], MOKET OBbITh MOBBILIEHA [10 CPABHEHUIO C YKa3aHHBIMU HOPMaMHU.

TecToBBIi KOHTPOJIB:
[{enbr0 TECTOBBIX 3aJaHHUI SBJISIETCS BO3MOYKHOCTH BBISIBICHUS 3HAHWM, YMEHHI, HABBIKOB Ka)JOrO
HCIIBITYEMOI0, IIOATOMY B KAa4ECTBE MHTEPIPETALMOHHON CUCTEMBI OTCUETA MCIIOJIb3YETCS KOHKPETHAs ISt
OTIpeICTICHHOW BO3PACTHOM IPYIIBI yUalTuXcsl 00JIaCcTh COJIepKaHUs JAaHHOTO Y4eOHOTO MpeIMeTa.

3amanus TecTOB pa3paboTaHbl B IBYX (hopmax:
1. 3akpeITble 3amaHus (3agaHusl ¢ BHIOOPOM OTBETOB, MPU KOTOPBIX HCHBITYEMBI BBIOMpacT

NPaBUJIbHBIN OTBET U3 YHCIIA TOTOBBIX, IPUJIATAaEMBIX B 33/IaHUM TeCTa (Kak MpaBmio 2-4 BapuaHTa).
2. OTKpBITHIE 3a7aHNUs (3a/1aHUs], B KOTOPBIX UCTIBITYEMBIH caM (POpMYJIHPYET OTBET).



IIpu TecTtupoBaHuMU Bce BepHble OTBETHI OepyTca 3a 100%, Torma oTMeTka BBHICTAaBIISETCS B
COOTBETCTBUHU C TAOIULIEH:

IIpoueHt BbINOJTHEHUS OT1meTka

3a1aHus

95% wu Goiee OTJIUYHO

75-94%% XOpOouIOo

50-74%% YJIOBJICTBOPUTEITHLHO
menee 50% HEYI0BJIECTBOPUTEIILHO

Ilepeyenb ommdOOK
I'pyOblie omuoKu:

- HEe3HaHUe ONpeJIeIeHN OCHOBHBIX MOHSATHI, 3aKOHOB, NMPaBUJI, OCHOBHBIX MOJOKEHUI
Teopud, (GOpMyJ, OOMIECTIPUHATHIX CHUMBOJOB O0003HAYeHUS (PUINYECKUX BEIUYHH, EIAWHHUI] UX
MU3MEPEHUS;

- HEYMEHHE BBIJIEIUTH B OTBETE ITIaBHOE;

- HEYMEHHUE MPUMEHATh 3HAHMUA JJIsl pelleHHs 337ady U OObBSICHEHUS (PUINYECKUX
SBJICHUI; HEMpPaBUIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH 3aJaud WM HEBEPHbIE OOBACHEHHs XOJa ee
pellleHns; He3HaHWe MPHEMOB pEIleHUs 3aJad, aHAJIOTMYHBIX paHee PEIIeHHbIM B Kiacce, OIIMOKH,
MOKA3bIBAIOIINE HEMPAaBUIbHOE TOHMMAHHE YCJIOBUS 3aJauyd WIA HENPaBUIBHOE HCTOJKOBAaHUE
pelieHus;

- HEYMEHHE YUTATh U CTPOUTH IPaPUKH U MPUHITUITHATEHBIE CXEMBI;

- HEyMEHHE TOATOTOBUTh K PabOTE YCTaHOBKY WJIH JIabOpaTopHOE 00OpYyIOBaHHE,
MIPOBECTH OIIBIT, HEOOXOIUMBIC PACUEThI, WJIM UCIIOIb30BaTh MOMyUYEeHHBIC JaHHBIC JJIsi BEIBOJIOB;

- HEOpEe)KHOE OTHOIIEHWE K Ja0OpaTOpHOMY OOOpYAOBAaHUIO W HW3MEPUTEITHLHBIM
npubdopawm;

- HEYMEHHE ONPEeNIUTh TOKa3aHUue U3MEPUTETHLHOIO Mproopa;

- HEYMEHHE COCTaBIISITh YPAaBHEHUS PEAKLUH, SICKTPOHHBIN OallaHc;

- HapylieHue TpeOoBaHuil mpaBui 0€30MacHOrO TPyJa MPHU BHIMOJIHEHUN SKCIIEPUMEHTA.

Herpy0Oble omuoku:

- HETOYHOCTH (HhOPMYJHUPOBOK, ONPEICIICHUH, MMOHATHUN, 3aKOHOB, TEOPH, BhI3BAHHBIE
HEMOJIHOTOM OXBaTa OCHOBHBIX IPHU3HAKOB OMNPEAENSEMOr0 IOHATUS, OIIMOKHU, BbI3BaHHBIE
HECOOII0ICHUEM YCIIOBUI MPOBEACHUU OMbITA HIIM U3MEPEHHIH;

- OIMOKK B YCJOBHBIX OOO3HAYEHHUSAX HA MPHUHIMIMATBHBIX CXEMaX, HETOYHOCTHU
YepTeKEH, TpaPUKOB, CXEM;

- MPOIYCK WJIM HETOYHOE HANTMCAaHNEe HAUMEHOBAHHUH €TUHUI] PU3NISCKUX BEITHUNH;

- HEpalMOHAIBHBIN BBIOOP X0/a pelIeHHS.

Henouernr:

- HEepalOHAJIbHBIE  3alMCH  TPU  BBIYMCICHUAX, HEpalMOHAJIbHBIE  MPUEMBI
BBIUMCJICHUH, TIPe0Opa3oBaHuil U pelIeHUi 3a1aY;

- apu(pMeTHYECKHE OMMOKU B BBIYMCICHUSAX, €CIIM ITH OIIUOKH rpy00 HE HMCKa)XaroT
pPEAIbHOCTD MOJYYEHHOT'O Pe3yJIbTaTa;

- OTAENbHBIE MOTPEIIHOCTH B POPMYJIMPOBKE BOIIPOCA MU OTBETA;

- HeOpeKHOE BHIMIOJHEHHE 3aMKCcel, YepTexKel, cXxeM, TpauKoB;

- opdorpaduveckre u MyHKTYaIMOHHBIE OIITHOKH.



	Нормы оценивания учебного предмета «Химия»
	Оценка «4» ставится в следующем случае: ответ удовлетворяет основным требованиям к ответу на оценку «5», но содержит неточности в изложении фактов, определений, понятии, объяснении взаимосвязей, выводах и решении задач. Неточности легко исправляются при ответе на дополнительные вопросы; учащийся не использует собственный план ответа, затрудняется в приведении новых примеров, и применении знаний в новой ситуации, слабо использует связи с ранее изученным материалом и с материалом, усвоенным при изучении других предметов; объем знаний и умений учащегося составляют 80-95% от требований программы.
	Оценка «3» ставится в следующем случае: большая часть ответа удовлетворяет требованиям к ответу на оценку «4», но в ответе обнаруживаются отдельные пробелы, не препятствующие дальнейшему усвоению программного материала; учащийся обнаруживает понимание учебного материала при недостаточной полноте усвоения понятий или непоследовательности изложения материала, умеет применять полученные знания при решении простых задач с использованием готовых формул, но затрудняется при решении качественных задач и задач, требующих преобразования формул; учащийся владеет знаниями и умениями в объеме не менее 80 % содержания, соответствующего программным требованиям.
	Оценка «2» ставится в следующем случае: ответ неправильный, показывает незнание основных понятий, непонимание изученных закономерностей и взаимосвязей, неумение работать с учебником, решать количественные и качественные задачи; учащийся не овладел основными знаниями и умениями в соответствии с требованиями программы; учащийся не владеет знаниями в объеме требований на оценку «3».
	Оценка «4» ставится в следующем случае: работа выполнена полностью или не менее чем на 80 % от объема задания, но в ней имеются недочеты и несущественные ошибки; ответ на качественные и теоретические вопросы удовлетворяет вышеперечисленным требованиям, но содержит неточности в изложении фактов, определений, понятий, объяснении взаимосвязей, выводах и решении задач; учащийся испытывает трудности в применении знаний в новой ситуации, не в достаточной мере использует связи с ранее изученным материалом и с материалом, усвоенным при изучении других предметов.
	Оценка «3» ставится в следующем случае: работа выполнена в основном верно (объем выполненной части составляет не менее 1/2 от общего объема), но допущены существенные неточности; учащийся обнаруживает понимание учебного материала при недостаточной полноте усвоения понятий и закономерностей; умеет применять полученные знания при решении простых задач с использованием готовых формул, но затрудняется при решении качественных задач и сложных количественных задач, требующих преобразования формул.
	Оценка «2» ставится в следующем случае: работа в основном не выполнена (объем выполненной части менее 1/2 от общего объема задания); учащийся показывает незнание основных понятий, непонимание изученных закономерностей и взаимосвязей, не умеет решать количественные и качественные задачи.
	Оценка ответов учащихся при проведении лабораторных работ
	Оценка «4» ставится в следующем случае: выполнение лабораторной работы удовлетворяет основным требованиям к ответу на оценку «5», но учащийся допустил недочеты или негрубые ошибки, не повлиявшие на результаты выполнения работы.
	Оценка «3» ставится в следующем случае: результат выполненной части лабораторной работы таков, что позволяет получить правильный вывод, но в ходе проведения опыта и измерений есть существенные ошибки при написании уравнений реакций.
	Оценка «2» ставится в следующем случае: результаты выполнения лабораторной работы не позволяют сделать правильный вывод, измерения, вычисления, наблюдения производились неправильно, уравнения реакций отсутствуют или имеют грубые ошибки.
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