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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUH Ha YPOBHE CpPEIHETO oOIIero oopa3oBaHusl pa3pabOTaHa Ha OCHOBE
denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepanum»,
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHSA 00pa30oBaTeIbHOM MpOrpamMMbl CpPEJHEro OOIIero
o0pa3oBaHMsl, MPEACTaBICHHBIX B DenepanibHOM roCylapCTBEHHOM 00pa3oBaTEIbHOM CTaHIapTe
COO, c yuérom Konmenmuu mpemnojaBaHusi y4eOHOTO IpeamMeTa «XUMHUsS» B 00pa30oBaTeIbHBIX
opranuzanusax Poccuiickoii @enepanuu, peaqu3ymuX OCHOBHbIE 00pa3oBaTeIbHBIE MPOTPaMMBI,
1 OCHOBHBIX NOJIOkKeHUI «CTpaTernuu pa3BuThs BocniuTanus B Poccuiickoil @enepannn Ha Nepuos
1o 2025 roga» (Pacopsixenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0JIOB K pa3padOTKe MPOrpaMMbl IO XUMHH, K ONPEICIICHUIO O0IIeH CTpaTernu
o0Oy4eHus, BOCIUTAHUS U Pa3BUTUS O0yUaIOLUXCSA CPEACTBAMH yUueOHOro mpeameTa « XUMHUs s
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHLeNTyanbHble nosoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIed, COJepKaHusl, pe3yIbTaTOB 00y4YeHHs] U TPeOOBaHUN K YPOBHIO
IIOATOTOBKU BBIITYCKHUKOB.

XuMuyeckoe  0oOpa3oBaHHEe, TONy4aeMO€  BBITYCKHUKaMU  0011e00pa3oBaTenbHOM
OpraHM3aly, SBJISETCS HEOTHEMIIEMON 4acThi0 UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEpPIIAIOLIUM
ATArOM pealu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX [IEHHOCTEH, MPUCYIITUX
LIEJIOCTHOM CHCTEME XHMMHUYECKOIOo O00pa30BaHMs. ODTH LEHHOCTU KacaroTcsl MO3HAHUS 3aKOHOB
pUpoabl, (OPMUPOBAHUS MHUPOBO33PEHHS M OOIIEH KyJIbTyphl YEIOBEKa, a TAKKE HKOJIOTMYECKU
00OCHOBAHHOTO OTHOIIECHHS K CBOEMY 37I0POBBIO M MPUPOJHON cpere. Peanmmsyercss xumudeckoe
oOpa3oBaHHe OOYYaIOIIUXCS HA ypOBHE CPEAHEro OOIIero oOpa3oBaHUS CPECTBAaMU Y4eOHOTO
npenMera « XuMusy, CoJepKaHue U MOCTPOEHUE KOTOPOTO ONPEEIIEHbI B IPOrpaMMe M0 XUMHUH €
y4éToM crenu(PUKy HaAyKH XUMUH, €€ 3HAUCHUS B IMO3HAHUU MPUPOJBI U B MAaTEPUATHLHOU JKU3HU
o0miecTBa, a Takke C y4€TOM OOIIMX M[eled W MPHUHIUIOB, XaPaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK UIPaeT 0coOyl poJib B COBPEMEHHOM
LUBWIN3ALUU, B CO3JJaHMM HOBOI 0a3bl MaTepHalbHON KyJabTypbl. OHa BHOCHT CBOW BKJaa B
(hopMHpOBaHHE PALIMOHAIBHOTO HAyYHOTO MBIIIJIEHUS], B CO3/IaHUE L[EJIOCTHOTO MPEACTaBIECHUs 00
OKpY’KaloIlleM MHpe Kak O €IMHCTBE MPUPOJbl U YeJIOBeKa, KOTopoe (HopMUpyeTCs B XUMHUHM Ha
OCHOBE NNOHMMAaHHUS BEILIECTBEHHOT'O COCTaBa OKPYKArOIIEro MUpa, OCO3HAHUS B3aMOCBS3U MEXY
CTPOEHHUEM BEIIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00JaCTAMU IPUMEHEHUS.

TecHO B3auMOJIEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMM, XUMHUS CTajla HEOThEeMJIEMON
YaCThI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHUEM YCIIEIIHOTO TPYJIa U KHU3HH KaXJ0T0 YJIeHa
obOmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa cO3uJaTesibHasi, KaK HayKa BBICOKMX TEXHOJOTHI
HarpaBJIeHa Ha pelIeHue TI00albHbIX MPo0IeM YCTOMUMBOTO pa3BUTHS YEIOBEUYECTBA — CHIPHEBOH,
SHEPreTUYECKOH, MUILEBOM, IKOJIOrHUECKON 0€30I1aCHOCTH U OXPAHBI 3710POBbSL.

B coorBercTBHM ¢ OOIIMMHU LENsSMH M TNPUHLUIIAMH CpEIHEro oOIero oOpa3oBaHUs
cojepkanue npeamera «Xumusa» (10-11 kmacchbl, 0a30BbIil YpOBEHb M3y4Y€HHS])) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TMOATOTOBKY OOYYaIOLIMXCS, HEOOXOIUMYIO UM IS
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEHIHOIO BKJIIOYEHHUS B IKU3Hb COLUYMA,
MIPOAOIDKEHHUs 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocTraBisitoliuMHU rpeaMera «XUMHs ABIISAI0TCS 0a30Bble Kypchl — «OpraHuueckas XUuMUs»
n «O0mast 1 HeopraHuvyeckass XUMHUs, OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HayKH: CHCT€Ma 3HAHMH 10 HEOPTaHWYECKOW XMMUU (C BKIIOYEHHEM 3HAHHUM M3
o01ieit XuMUM) U opraHuyeckoi Xumun. @opMHUpOBaHUE JAaHHON CUCTEMbI 3HAHUHU NMPH W3YUEHUH
npenMera 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCErO0 MHOT00Opa3usl BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa conepkanus KypcoB — «Opranuueckas XxuMus» U «O0Imas 1 HeopraHuyeckas
XUMHUSD» cPOpMHUpOBaHa B MPOrpaMMe MO XMMHMHM HAa OCHOBE CHUCTEMHOTO MOJX0/a K HM3YUYEHHUIO
y4eOHOro Matepuaia U OOyCJIOBJI€Ha HCTOPHYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
ONpEIEIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpuBalOTCSd Ha YPOBHE KJIACCUYECKON TEOpUU CTPOCHHUS OPraHUYECKUX COENMHEHUH, a
TAaK’K€ Ha YpPOBHE CTEPEOXMMMUYECKUX W DJIEKTPOHHBIX INPEACTABIECHUH O CTPOCHHUU BEIIECTB.



Ceenenus 00 M3ydaeMbIX B Kypce BEIECTBAX JAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOJIOB [0
CIIO)KHBIX OMOJOTMYECKH AaKTUBHBIX COEAMHEHHH. B Kypce opraHuyeckoil XMMHM MOTy4aroT
pa3BuTHE C(QOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS MEpBOHAYAIBHBIC
MIPEJICTAaBICHUS] O XUMHUYECKON CBsI3M, KJIACCU(UMKAIIMOHHBIX IMPHU3HAKAX BEIECTB, 3aBUCHUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLUU.

[Ton HOBBIM yrjoM 3peHHs B mpeamere «XHUMHs» 0a30BOTO ypOBHSI paccMaTpHUBaeTCs
M3yYEeHHBI Ha YpOBHE OCHOBHOrO 00mero o0pa3oBaHMs TEOPETUYECKH MaTepual |
(bakToNOrMuecKue CBEJICHUSI O BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4acCTHOCTH, B Kypce
«OOmasi U HeopraHuveckas XUMHs» OOYy4YarOUIMMCSI MPEIOCTaBISETCS BO3MOXKHOCTbh OCO3HATh
3HA4YCHUE MEPUOANYECKOTr0 3aKOHA C OOIIETEOPETUIECKUX U METOOJIOTMYECKUX MO3UINH, TITy0Ke
MOHATh UCTOPUYECKOE M3MEHEHUE (PYHKLMN 3TOTr0 3aKOHa — OT 0000Imaronei 10 00bICHAOMEN U
MPOTHO3UPYIOLLEH.

Enunas cuctema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAaX U
IIPUMEHEHNH, & TaKXKE O XMMHUYECKHUX PEaKLUsAX, UX CYLIIHOCTH M 3aKOHOMEPHOCTIX IPOTEKAHUS
jnonojHserca B Kypcax 10 wum 11 KiaccoB  sneMEHTaMU  COAEP)KAaHMS, HMEIOIIHUMHU
KyJbTYpOJIOTHUECKUH H TPUKIAJAHOM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT ITOHHMMAaHHUIO
B3aUMOCBSA3M XHMHHM C JPYI'MMH HayKaMH, pacKpblBalOT €€ pojb B [0O3HABaTEIbHON U
MPAKTUYECKON JIEATENIbHOCTH YEIIOBEKa, CHOCOOCTBYIOT BOCIHTAHHIO YBKEHHUS K IPOLECCY
TBOpPUECTBAa B OO0JIACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XHWMHUH, MOMOTAIOT BBIMYCKHHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX IMpoOJeMax, CBSI3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICIMBATh HMH(POPMAIUIO M MPUMEHSITh €€ Ui MOMOJHEHHs 3HAHWM, pelieHus
MHTEJJIEKTyaJIbHbIX M 3KCIIEPUMEHTAJIBHBIX HCCIEA0BaTENbCKUX 3a1ad. B menoM coaepkaHue
yuebHoro npeamera «XUMHs» JAaHHOTO YPOBHS M3yYEHHS OPUEHTUPOBAHO Ha (OPMHUpPOBAHUE Y
00yYaromuxcss MHUPOBO33PEHUECKOW OCHOBBI JUIsl TOHUMaHUsA (Puiaocopckux uaen, TakuxX Kak:
MaTepuaIbHOE E€AMHCTBO HEOPraHWYECKOrO0 M OPraHM4ecKoro Mupa, 0O0yCIOBJIEHHOCTh CBONCTB
BELIECTB UX COCTAaBOM U CTPOEHHEM, IIO3HABAEMOCTh NMPUPOIHBIX SBJICHUHN IMyTEM AKCIIEPUMEHTA U
pelieHusl TMPOTUBOPEUMH MeXAy HOBBIMU (akTaMH M TEOPETUYECKHMMM MPEANOChIIKAMHU,
OCO3HaHHE POJIM XMMHUHU B DPELICHUH SKOJOTMYECKHUX MpoOJeM, a Takxke MpoOieM cOepexeHUs
JHEPreTUYECKUX PECYPCOB, ChIPbs, CO3AAHMsI HOBBIX TEXHOJIOTUH U MaTepHaJIOB.

B nutane pemenust 3aja4 BOCIIUTaHUS, Pa3BUTHUS U COLMAIN3AIMH O0yUaIOUXCs TPUHSATHIE
IIPOrpaMMOil 10 XMMHMM HOJAXOJbl K OIpPEACICHUIO COACPKAHMS W IIOCTPOCHMS IpenMeTa
npenycMaTpuBaroT (OPMUPOBAHKME YHUBEPCAIBHBIX YYEOHBIX JAEWCTBUN, HMEIOIUX 0a30Boe
3Ha4YeHHUe JJIs Pa3JInYHbIX BUJOB JEATEIBbHOCTH: pEIIeHus IpobieM, MOUCKa, aHaIu3a 1 00paboTKU
nH(popMaluy, HEOOXOAUMBIX I HMPUOOPETEHUS OIbITa MPAKTUYECKOM M HCCIeI0BaTeNIbCKON
JEATEIBHOCTH, 3aHUMAIOILIEN Ba)KHOE MECTO B [IO3HAHUU XUMHUH.

B npaktuke nmpenogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O OOIIETro 0Opa3oBaHus, TaK U
Ha YpOBHE CpeJHero ooiero oOpa3oBaHUs, MPHU ONpPENEIEHUHN COJepPKATENbHON XapaKTepUCTUKU
Hene M3ydyeHWs MpeAMeTa HalpaBJIEHHEM MEepPBOCTENEHHOW 3HAYUMOCTU  TPAJULMOHHO
npu3Haércst  (OPMHpPOBAHHWE OCHOB XHMHYECKOM HayKM Kak oO0JaCTH  COBPEMEHHOIO
€CTECTBO3HAHUS, IPAKTUYECKOMN NESTEILHOCTH YEIOBEKAa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOI
KyabTypsl. C METOAMYECKOM TOUYKM 3pEHUS TAaKOW MOAXOJ K ONPEACIICHUIO ILeJIed H3y4eHUs
MIpeIMeTa SIBJISIETCS BIIOJIHE OIPAaBIaHHBIM.

CorynacHO JTaHHOW TOYKE 3pEHMs TJaBHBIMU LEISMHU H3YYEHHs INpeaMeTa «XUMUs» Ha
6a3oBom ypoBHe (10 —11 xi1.) siBASITOTCS:

e (opmMupoBaHWE CHCTEMBI XHMHYECKHX 3HAHWW KaK BaKHEWIEH COCTaBIISIONICH
€CTECTBECHHO-HAYYHON KapTHMHBI MHpPA, B OCHOBE KOTOpPOH JieXKaT KIJIIOUEBBIE IOHATHS,
(dyHIaMeHTalbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKa HAayKH, YCBOCHHE M MOHHMMAaHUE
CYIIHOCTH JOCTYITHBIX 0000IIEHNH MUPOBO33PEHUYECKOr0 XapaKkTepa, 03HAKOMIIEHUE ¢ UCTOpUEH HX
pa3BUTHA U CTAHOBJICHMUS;

e (opMUpOBaHHME M Pa3BUTHE MPEICTaBICHUM O HAyYHBIX METOJAX MO3HAHMS BELIECTB U
XMMHAYECKHX peakUuii, HeoOXOAMMBIX i NpUOOpEeTEeHHs] YMEHUH OpHUEHTHpPOBATHCS B MHUPE
BEILIECTB U XMMUYECKUX SIBJICHUM, UMEIOLINX MECTO B MPUPOJE, B MPAKTUUECKON U IMOBCETHEBHOU
KU3HU;



® pa3BUTHE YMEHUH H CIIOCOOOB JESITEIHHOCTH, CBS3aHHBIX C HAONIOJEHUEM H
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIOJCHHEM IMpaBui Oe30macHoro oOpaiieHus ¢
BEIIECTBAMH.

Hapsiny ¢ atuM, comeprkaTelbHas XapaKTePUCTHKA I[ENIeH W 3a/ad M3y4eHHs MpeaMeTa B
porpamMMe 1o XMMHHU YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH NPHOPUTETAMHU B
cuUcTeMe cpeaHero odmiero oopasoBanus. CerogHsi B MPEMoaBaHUN XUMHH B OOJBIICH CTEICHU
oTHaéTCs MPEANOYTEHUE MPAKTHUECKOW KOMIIOHEHTE COJIEpKaHusl 00yUeHHs, OPUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHUKA 0011e00pa30oBaTeNbHON OpraHu3aliiuy, BIAACIONIEro He Ha0OpOM 3HAHMIA,
a (yHKIIMOHAILHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMH ¥ YMEHHUSMH AKTUBHOTO MOJYYCHUS
3HAHWUU U TIPUMEHEHUS UX B PEATbHOU KU3HU IS PEIICHUS IPAKTHYSCKUX 3a/1a4.

B cBA3W ¢ 3TMM TpU H3YYCHUH TMpeaMeTa «XUMUS» JOMHHUPYIOIICe 3HAYCHUE
NpUOOPETAIOT TaKKME LU U 3a/1a4H1, KaK:

ajianTanys 00yJarIuXcsl K YCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MUpPa, popMHpOBaHUE
WHTEJUICKTyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYAHHYECTBY,
CaMOCTOSITCJIbHOMY TIPUHSTHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JXHU3HCHHBIX CHUTYAIUSX,
CBSI3aHHBIX C BEIICCTBAMH U UX PUMCHCHHEM;

dopmupoBaHHe y OOy4YaIONIMXCS KIIOYECBBIX HABBIKOB (KJIFOYECBBIX KOMIICTCHIIHIA),
MMEIOIUX YHUBEPCAIILHOC 3HAYCHHE JJIS PA3IMYHBIX BHJIOB JCATCIHHOCTH: PEHICHHUS MPOOJIeM,
MOMCKa, aHalnM3a W 00paboTku WHPOPMAIMK, HEOOXOAUMBIX IS TPHOOPETCHHUS OIbITA
NEeSATEIbHOCTH, KOTOpas 3aHUMAaeT BAXHOE MECTO B TO3HAHWHM XUMHH, a TAKXKe JJII OICHKHU C
MO3UIIMK YKOJIOTHUECKOM OE30MacHOCTH XapaKTepa BIMSHHS BEIICCTB U XUMUYECKUX MPOILIECCOB HA
OpTaHU3M YeJIOBEKa M MPUPOTHYIO CPELY;

pa3BUTHE IMO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00ydJaromuxcs: CIHOCOOHOCTH CaMOCTOSITEIBHO IMPUOOPETaTh HOBBIC 3HAHWS 10 XHMHH B
COOTBETCTBUHM C JYXU3HCHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBbIC MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKAa W aHanu3a y4eOHON M HAyYHO-TIOMYJISIPHON MH(GOPMAIUA XUMHUYECKOTO
COJICpKAHUS;

dbopMupOBaHNE U pa3BUTHE Y O0YYAIOIIUXCSI ACCOIMATHBHOTO M JIOTHUECKOTO MBIIUICHHUS,
HaOJI0AAaTeNBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXO MBI, B YaCTHOCTH,
MIpH IJIAHUPOBAHUU U MIPOBEIEHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCTIMTaHHUE Y O0YYAIOMIMXCs YOSKIEHHOCTH B TYMAaHUCTHYCCKON HANPABICHHOCTH XHMHH,
e€ BaXHOU poNM B peElIeHWH THo0adbHBIX MPOOJIEeM paAIMOHATBLHOTO MPHUPOAOIONIB30BAHNUSA,
TOTIOJTHCHMSI JHEPTETHUYECKUX PECYPCOB W COXPAHCHHUS MPHUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0IUMOCTH OEPEKHOTO OTHOIIEHUS K MPUPOAE U CBOEMY 3J0POBbBIO, a TaKKe MPUOOPETCHUS
OTIBITa WCIOJIH30BAHUS TIOMYUYEHHBIX 3HAHWUW JUIS MPUHSATUS TPAMOTHBIX PEIICHUN B CHTYAIlHsX,
CBSI3aHHBIX C XMMUYECKUMU SIBICHUSIMHU.

B ydeOHOM mane cpemgHero o6Omiero oOpa3oBaHHs MpEAMET «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB IpeaMeTHOI obmacTn «EcTecTBeHHO-HAYYHbIE PEIMETHD.

CBA3b C PABOYEHN ITPOT'PAMMOM BOCIIUTAHUS IIKOJIBI

Peanuszanus BOCIIUTATENBHOIO TMOTEHIMANAa YPOKOB XMMHUU (YPOUHOM JEeATEIBbHOCTH,
ayJIMTOPHBIX 3aHATUHN B paMKaX MaKCUMAIbHO JAOMyCTUMOMN Y4eOHON HArpy3Ku) MpeaycMaTprBaeT:

- MAaKCUMAJIbHOC HCITOJIb30BAHNEC BOCIINTATCIIbHBIX BOSMO}KHOCTeﬁ CO}Iep)KaHI/IH ypOKOB JJISA
dbopMupoBaHuss y OOYYAIOIMIUXCS POCCHMCKUX TPAJAUIHUOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COIMOKYJIBTYPHBIX IEHHOCTEH, POCCHICKOTO MCTOPUIECKOTO CO3HAHUS Ha OCHOBE MCTOPUYECKOTO
MPOCBEIICHHS; TOJ00pP COOTBETCTBYIOIIETO COACPKAHMS YPOKOB, 3aJaHUN, BCIIOMOTATEIbHBIX
MaTepuasoB, MPOOIEMHBIX CUTYalUl 11 00CyKIECHUI;

- BKJIFOUYCHHE B COJIEpP)KaHHE YPOKOB IIENIEBBIX OPUEHTUPOB PE3yJIbTATOB BOCIMUTAHUS, UX
yqu B OHpeI[eJ'IeHI/II/I BOCIIUTATCJIBHBIX 3a1a4 ypOKOB, 3aHﬂTHﬁ;

- BEIOOP METO/IOB, METOUK, TEXHOJIOTUM, OKA3bIBAIOIINX BOCIUTATENIBHOE BO3/ICHCTBHE HA
JIMYHOCTh B COOTBETCTBHHM C BOCHUTATEILHBIM HJIEAJOM, IEIBI0 M 3aJadaMyd BOCIUTAHUS,
IICJICBBIMU OpI/IeHTI/IpaMI/I pCSY.HBTaTOB BOCIIMTAHUAA, peanmaumo HpI/IOpI/ITCTa BOCIIUTAHUSA B
y4eOHOU esATeTbHOCTH;



- TMPUBJICYCHNE BHUMAHMS OOYYAIOUINXCS K IEHHOCTHOMY acleKTy M3y4YaeMbIX Ha ypoKax
MPEAMETOB, SBJICHUA W COOBITHI, MHUIIMUPOBAHUE OOCYKJICHWM, BHICKa3bIBAHUI CBOETO MHEHWS,
BblpaGOTKI/I CBOCTO JIMYHOCTHOTO OTHOIICHHUA K N3YyHYaCMbIM CO6BITI/I$IM, SIBJICHUAM, JIUIIAM,

- TPUMEHEHHWE WHTEPAKTHUBHBIX (GoOpM ydeOHOH paboOThl — HMHTEIUIEKTYyaJIbHBIX,
CTUMYJIMPYIOIIHUX IIO3HABATCIIbHYKO MOTHBALIUIO, HWI'POBbBIX MCTOAUK, I[HCKyCCHﬁ, JarIInux
BO3MOKHOCTB ITPUOOPECTH OTBIT BEICHUSI KOHCTPYKTHBHOTO JAHAJIOTa; TPYIIIOBOM pabOThI, KOTOpas
YUUT CTPOUTH OTHOLICHUA U HeﬁCTBOBaTB B KOMaHJZEC, CHOCOGCTByGT Pa3BUTHUIO KPUTHYCCKOI'O
MBIIIJICHHUS;

- MmoOyXJIeHHe O0O0ydYaromuxcsi coOJI0AaTh HOPMBI TOBEICHHUS, IpaBuia OOIIEHUS CO
CBCpCTHUKAMU 158 IIeaJarortdyeCKuMmn pa6OTHI/IKaMI/I, COOTBCTCTBYIOIIHC yKiany IIKOJIBI,
YCTaHOBJICHUE U TIOJIIEPIKKY TOOpOKEIaTeTIbHON aTMOC(EPHI;

- OpraHu3anur HACTABHUYCCTBA MOTHBUPOBAHHBLIX W 3PYAUPOBAHHBIX o6yqa}0mnxcsl Hang
HEYCIEBAOIIMMH  OJIHOKJIACCHUKAMH, B TOM 4HCI€ ¢ OCOOBIMH  00pa30BaTEIbHBIMH
NOoTPeOHOCTSAMH, JAmero OOydYalomMMCSl COLHANbHO 3HAYMMBIA OMBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;

- UHULMMPOBAHUE U TOJACPKKY MCCIIEIOBATEILCKOM JEATEIHPHOCTH O00yYarouuxcs,
IUIAHUPOBAaHUE U BBIMOJIHEHHE WHAWBUAYAIbHBIX W TPYIIOBBIX MPOEKTOB BOCHUTATENHHOM
HaIpaBJIEHHOCTH.

PesynbpTarhl enuHCTBA Yy4eOHOM M BOCHHUTATENbHOW AESTENLHOCTH OTPAXKEHBI B pas3felie
paboueii mporpammbl «JIMYHOCTHBIE pPE3yNbTaThl HW3YYEHHUs Y4eOHOTrO mpenmera «XHMHUS» Ha
YpOBHE CpeHero o01ero 00pa3oBaHUs.

MECTO YYEBHOI'O IPEJIMETA «XUMMUS» B YYHEBHOM IIVIAHE

Ha ypoBHe cpemHero oOmiero oOpa3oBaHus «XUMUS» SBISACTCS 00s3aTEIbHBIM YYCOHBIM
IIPEIMETOM, KOTOPbII BXOJUT B COCTaB IpeAMETHON o0nacTi «EcrecTBeHHOHAYYHbIE IPEMETHD».

Cpoxk ocBoenus paboueit mporpammsr: 10-11 kmaccsl, 2 rona

KosngecTBo yacoB B yueOHOM IUIaHe Ha u3ydyeHue npeamera (33-34 yueOHble Heeln)

Knacc KonnuectBo yacoB B Hegenmo | KoimmdecTBo 4acoB B roj
10 xiacc 1 34
11 xnacc 1 33
Bceero 67




COJAEP)KAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeT OpraHMYECKOM XMMHUU: €€ BO3HUKHOBEHME, Pa3BUTHUE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus opraHndeckux coenqunenuii A. M. bytieposa, eé
OCHOBHbIE NOJOXKeHUsA. CTPYKTypHbIe (POPMYJIbI OpraHM4ecKux BemiecTB. ['omomorus, usomepus.
XuMUYecKas CBSI3b B OpraHU4ECKUX COCIUHEHUAX — OJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBienue o KiIacCH(PHUKAIMKA OPraHUYECKUX BemecTB. HoMeHKIaTypa opraHn4eckux
COeIMHEHUH (CcucTeMaTHyecKas) U TpUBHAJIbHbIC Ha3BaHMs BaKHEHIIMX MpPENCTaBUTEJEH KJIACCOB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YCHMsI BELIECTB U MX IPEBPAILCHUN: O3HAKOMIICHHUE C
o0pa3liaMu OpPraHUYeCKUX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJICIMPOBAHUE MOJIEKYI
OpPraHUYECKUX BEIIECTB, HAOIIOJCHNUE U OMUCAHNUE JIEMOHCTPAL[MOHHBIX OINBITOB IO MPEBPALIECHUIO
OpPTaHUYECKUX BEUIECTB IPU HArpeBaHWU (IUIaBICHUE, OOYTIIMBAHHUE U TOPEHHE).

YriieBogopoanbl

AJKaHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKHM psia. MeTraH M 3TaH — MOpOCTEHIIne
IIPEJCTaBUTENIN AJIKaHOB: (PU3MUYECKHE U XUMHUYECKUE CBOMCTBA (PEaKLMU 3aMEIleHHs] U TOpeHus),
HaXO0X/IEHUE B IPUPOJIE, IOTYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUM psAl. ODTWIEH U IPOIWIEH — MPOCTEHUIINE
MPEJCTaBUTENIN AJKEHOB: (PU3MUECKHe M XHMHUYECKHE CBOWCTBa (peakuuu THAPHPOBAHUS,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCICHHS U TIOJIMMEpU3allun ), OJyYeHHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 w meTwiOytamues-1,3: crpoeHue, BaKHEUIINE XUMHUYCCKUE
cBOMcCTBa (peakuus noauMepusanun). [lomyueHre CHHTETHYECKOTO KayuyKa U Pe3UHBbI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHH psia. ALETuiaeH —
MNPOCTEHIIMIA MPEJCTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBA
(peakuuy ruIpUpOBaHUs, FaIOr€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHE W XHMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBaHUS), IOJyYeHHE U TpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuyeckue u Xumuueckue ceoUCMea (peaKyuu 2ano2eHuposanus U HUMpOBAHUs), NOLYYeHUe U
npumernenue.  TOKCHMYHOCTH  apeHOB. ['eHeTmyeckas CBSI3b  MEXKIy  YIJI€BOJIOPOAAMH,
MIPUHAIEKANTUMU K Pa3IUYHbIM KJIacCaM.

[TpuponHble MCTOYHUKU YIJIeBOAOPOJOB. IIpuponHblil ra3 u momyTHble HE(TSHbBIE Ta3bl.
Hedts 1 e€ mpoucxoxaenne. CrnocoObl nepepaboTku HeTH: MeperoHka, KpeKUHr (TEpMUYECKUH,
KaTaJIUTHYeCKUii), mupoiu3. [IpoaykTsl nepepaboTku HEPTH, UX PUMEHEHHE B IPOMBIIIIEHHOCTH
u B ObITy. KaMeHHBIH yronb U IpoIyKThl €ro NepepadoTKH.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB W HMX NPEBpAIICHUN: O3HAKOMIIEHUE C
o0pa3liaMu IuIacTMacc, KayuyykoB M pe3uHsl, koutekuuu «Hedtes» u «Yrompy», MoaennpoBaHue
MOJIEKYJ YIJIEBOJOPOJIOB U TaJlOTEHONPOU3BOAHBIX, IPOBEACHUE MNPAKTUYECKOW pabOTHI:
MIOJIy4E€HUE ITUIIEHA U N3YYEHHUE €r0 CBOMCTB.

Pacuérnrle 3amaun.

Bbruncnenuss Mo ypaBHEHHIO XHMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBAa WJIM MPOAYKTa PEaKlMu MO M3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOIO
13 UCXOJHBIX BEIIECTB WM NIPOILYKTOB PEAKLIUN).

Kucaopoacoaep:xamue oprannyeckue coeMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOECHUE, (HU3UYECKUE U
XMMHYECKHE CBOMCTBA (pEaklMH C aKTUBHBIMM METaJUlaMH, Tajlor€HOBOJIOPOAAMH, TOpPEHHE),
IIpUMEHEHHE. BogopoIHbIE CBSI3M MEXAy MOJIEKYJIaMH CIIMPTOB. JeficTBUE METaHOJa M 3TAHOJIA Ha
OpraHM3M YeJIOBeKa.

MHOroaToMHbI€ CHUPTBHL. IJTWIEGHTJUKOIb M TJMLEPHH: CTpPOCHHE, (U3NYECKUE U
XMMHYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO LIETOYHBIMU METAJUIAMHU, KaueCTBEHHAsl peakiys Ha




MHOroaTOMHble cnuptThbl). JlelicTBue Ha opraHu3M 4ejoBeka. [IpumeHeHMe TINMLEpUHA U
STHJICHIJINKOJIA.

@DeHoul: cTpoeHHe MOJIEKYJIbl, (Pu3nYecKre U XUMUIecKue cBoiicTBa. TOKCHYHOCTE (peHoa.
[Ipumenenue denomna.

Anpnerugsl U kemonvl. DopManbIeTHA, aleTalbJIeTu]: CTpoeHue, (U3NYecKue u
XMMUYECKHE CBOWMCTBA (peaklMM OKHUCIEHHS M BOCCTAHOBJIEHMS, KaueCTBEHHbBIC pEaKIH),
[I0JIy4E€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpeZeNbHbIe KapOOHOBBIE KUCIOTHI. MypaBbMHAs M YKCYCHas KHUCIIOTHI:
CTpoeHue, (pU3NYecKue U XMMHUYECKHe CBOMCTBA (CBOMCTBa, oOIIME Ul Kilacca KUCIOT, peakuus
TepuUKaAMK), TMOodydyeHHe | npuMeHeHne. CTeapuHOBass U OJEUHOBAs KHUCJIOTHI Kak
IIPEJCTAaBUTENIN BBICIIMX KApOOHOBBIX KHUCIOT. Mbla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOILIEE JCHCTBHE.

CrnoxHble 3pUpbl KaK NPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXHBIX 3(GUPOB.
AKupsl. I'maponus xupos. [Ipumenenne xxkupoB. buosiorndeckas posb KUPOB.

VYriaeBozpl: cOCTaB, Kilaccu(uKanus yrieBoJloB (MOHO-, M- U Mojaucaxapuisl). ['moko3a —
MPOCTEUIINIA MOHOCAaXapHua: OCOOCHHOCTH CTPOCHHUS MOJICKYJNbI, (U3UYECKHEe W XUMHUYECKHE
cBOMCTBa (B3auMoeicTBre ¢ ruapokcuaom meau(ll), okucinenue aMMuadyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBieHHE, OpOKEHHE TIIOKO3bI), HAXOXKICHHE B MPHPOJE, NPUMEHEHHE,
6uosiornyeckas posb. otocunres. PpykTo3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemnono3a Kak npupojHble nonuMepsl. CTpoeHHE Kpaxmaia M IeJIIHJI03bI.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (THApPOJIN3, KaUeCTBEHHAs! PEaKLUs C HOJIOM).

OKCHEpUMEHTAJIbHBIE METOJbl M3yUEHHUS BELIECTB W HX MPEBpALICHUI: NpPOBEACHUE,
HaOJI0ICHNE U ONMCAaHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKHcIeHHE »dTaHoja okcuaoMm Meau(ll)), MHOroaroMHbBIX CHUPTOB
(B3aumopeiictBue rauuepuHa ¢ ruapokcugoM meau(ll)), ampaernnoB (OKucIeHHE aMMHAYHBIM
pactBopoM okcuna cepedpa(l) u rugpoxcunom menu(ll), B3aumopelcTBue Kpaxmana C HOJIOM),
MIPOBE/ICHUE MPAKTHUECKONW PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérnrie 3amaun.

Bbluucienuss mo ypaBHEHHIO XHMHYECKOH peakuuu (Maccel, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBAa WJIM MPOAYKTAa PEaKlMu MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOIO
U3 UCXOJHBIX BEIIECTB WM NPOIYKTOB PEAKILIUN).

A3oTconepikaliie opraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHble OpraHndeckue coequHeHus. Ousnyeckue U XUMHUYECKUe
CBOMCTBa AaMHHOKHMCIOT (HAa TNpUMepe TIiuluHAa). buojormyeckoe 3HAaU€HHWE AMHUHOKHUCIOT.
ITenrru bl

benkyn kak npupojHbIE BBICOKOMOJIEKYJISIpHBIE coeluHeHus. llepBuuHas, BTOpHUYHas u
TpeTU4Has CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBAa OENKOB: THUIPOJIN3, JEHATyparus,
KaueCTBEHHbIE PEAKIIMHN Ha OENIKHU.

OKcrepUMEeHTalbHbIE METOABl HM3YYEHHUS BEIIECTB M MX IMpeBpallleHHil: HaOmoneHue |
OIMCaHNE IEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OEJIKOB IPU HAarpeBaHUU, LIBETHHIE PEaKIUU
0€JKOB.

BbicokomouieKy IsipHbIe COeTUHEHHUS

OcHOBHbBIE TIOHATHSA XMMHMHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED, IOJIUMED,
CTPYKTYpHOE 3B€HO, CTETIEHb NOJUMEPU3ALINU, CPEIHS MOJeKyIapHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHNH — MOJIMMEPU3ALINS U IOJUKOHIECHC AL

OKCepUMEHTAIbHBIE METOJIbl M3Y4YeHMsI BEUIECTB U HMX NPEBpAIlCHUN: O3HAKOMIIEHUE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBA3E€M NpHU M3yuyeHUM opraHuueckoi xumuu B 10 kmacce
OCYIIECTBIISIETCSl 4Yepe3 HCIIOJIb30BAHME KaK OONIMX €eCTECTBEHHO-HAyYHBIX MOHSITHH, TaKk U
MOHATHUM, SBIAIOLIUXCA CUCTEMHBIMU AJIs1 OTJIEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.



OO011me ecTecTBEHHO-HAYYHbIC OHATHS: SBJICHUE, HAYYHBIN (haKT, THIIOTE3a, 3aKOH, TEOpUs,
aHaM3, CUHTE3, Kiaccu(uKanus, MEePUOANYHOCTh, HAONIOJIEHUE, W3MEpEHHE, JKCIICPHUMEHT,
MO/JICIIUPOBAHUE.

®dwusuka: Marepus, YHEPTUs, Macca, aTOM, JJIEKTPOH, MOJICKYJIa, JHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSIHME BEIIECTBa, (PM3MYECKHE BEIMYMHBI M €AMHUIBI UX
HU3MEpPEHUSI.

Buonorus: knerka, opranusM, Ouocdepa, oOMEH BemIECTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BelllecTBa (OCIIKH, YIIICBOBI, )KHPHI, PEPMEHTHI).

['eorpadus: MuHEpalbl, TOPHBIE TOPOIBI, TOJIE3HBIE UCKOTIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: NMHUILEBbIE MPOIYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHHS, MOIOIINE CPE/ICTBA,
JICKQPCTBEHHBIC U KOCMETHUYECKHUE IMpEraparhbl, MaTepHajibl U3 MCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI XUMHH

XuUMHUECKUH 3yieMeHT. AToM. Snpo aroMa, U30TONBL. ODJIEKTPOHHAs 000JI0UKa.
DHepreTUYeckre ypOBHH, MOAYPOBHH. ATOMHBIC OpOMTanH, s-, P-, 0- 3memenTsl. OCOOCHHOCTH
pacripesieieHus] 3JEKTPOHOB MO OpOMTaIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETBIPEX INEPUOJOB.
DneKTpoHHasi KOHQUTYpaLUs aTOMOB.

[Tepuognueckuit 3axkoH u llepmommueckas cucrema xumuueckux saementos JI. H.
Menpeneesa. CBsi3b epuoAnYeCcKOro 3akoHa u Ilepuonnyeckoil CUCTEMbl XUMHUUECKUX 3JIEMEHTOB
. 1. MenneneeBa ¢ COBPEMEHHOM TEOpHUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXHBIX BEIIECTB 10 Ipynnam 1
nepuogam. 3HaueHUe IIEPUOJUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMUYECKass CBA3b. BuIbl XMMHYECKOH CBA3M (KOBaJIEHTHas
HeroJsipHasT W TOJSpHAs, HOHHAs, MeTauindeckas). MexaHu3Mbl 00pa3oBaHUs KOBaJIEHTHOU
XUMUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOpHBIN). BomopomHas cBsi3b. BaneHTHOCTS.
DneKTpooTpUIATENBbHOCTh. CTENeHb OKUCIEHUs. IOHBI: KATUOHBI U aHUOHBI.

BemiectBa MOJEKyJISIpHOTO U HEMOJIEKYJSIPHOTO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEUIECTBA. [HUIBl KPUCTAIMYECKMX PpEHIETOK. 3aBHCHUMOCTh CBOWCTBAa BELIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTe 0 nucnepcHbIX cucreMax. McTuHHBIE M KOJUIOMIHBIE pacTBOpBl. MaccoBast 10O
BELIECTBa B pacTBOpE.

Knaccugukaius Heopranndeckux coeanHeHuil. HoMeHknaTypa HeOpraHMyeckux BeIECTB.
I'enernueckas CBSI3b HEOPraHMUECKHUX BEIIECTB, IPUHAISKAIIMX K Pa3IMYHBIM KJlaccaM.

Xumnueckas peakuus. Knaccupukanus XMMHYECKMX peakUUid B HEOPraHWYecKod u
OpPraHMYECKON XMMHU. 3aKOH COXPAaHEHUS MacChl BEILECTB, 3aKOH COXPAHEHHUS U IpeBpallleHus
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuy, €€ 3aBUCHUMOCTh OT pa3iIUyHbIX (akTopoB. OOpaTHMble peaKIMH.
Xumuueckoe paBHOBecHe. DaKTOpbI, BIUAIOLIME HA COCTOSHUE XHUMUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTtnyeckass auccoruanus. CunbHble W crnadble 31eKTpoiuThl. Cpena BOJIHBIX
PacTBOPOB BEILIECTB: KUCTas, HEUTpalibHas, IIeJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAIbHBIE METO/bl W3Y4YEHHs BELIECTB M HMX MPEBPALEHUI: JeMOHCTpanus
tabmun «llepuoanueckast cucrema xumuueckux osnemeHtoB [l M. MenneneeBay, u3yuyeHue
MoOJeNel KPUCTAJUIMUECKUX pEIETOK, HaOMI0JAeHHe U ONHCaHHE JIEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3jioKeHHWe IMepoKCHIa BOJOPOJa B MPHUCYTCTBUU KaTalu3aTopa,
OTpesieNIeHUEe Cpelbl PAacTBOPOB BELIECTB C MOMOUIbIO YHHBEPCAIbHOTO HMHIWKATOpPA, pPEaKLUu
MOHHOTO OOMEHa), MpOBEIEHUE NPAKTUYeCKOH paboThl «BrusHUe pa3nuuHbIX (PakTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKIII.

PacuérHsble 3anaum.



Pacuérbl o ypaBHEHUsIM XUMUYECKUX PEAKLUN, B TOM YHCIE TEPMOXUMUUYECKHUE PACUETHI,
pPacy€ThI ¢ UCIOJIB30BAHNUEM MTOHATUS «MACCOBas JOJIS BEIIECTBAY.

Heopranuueckasi xumus

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoandeckoil cucteMe XUMHUECKUX 3JIEMEHTOB
. . MengeneeBa M OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3WUYECKHE CBOWCTBA HEMETAJUIOB.
AmioTponus HeMeTauloB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriepoaa).

XVUMUYECKHE CBOWCTBA BAXHEHWIINX HEMETAUIOB (TaJlOTEHOB, cepbl, a3ota, docdopa,
yriaepoaa U KpeMHHUS) U UX COCTUHEHHH (OKCHIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOJHBIX
COCIMHCHH ).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [Tonoxxenne metaiioB B Ilepuoanyeckoii cucteMe Xxumudeckux snemeHTon 1. U.
MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DIIGKTPOHHBIX O0OJOYEK aroMoB MeTauioB. OOmue
¢usmveckue cBoiicTBa MeTauioB. CIUTaBbl METAUIOB. DJIEKTPOXUMHUYECKUA PSJl HANPSOKCHUNA
METAJLIOB.

XUMHUYECKHUE CBOMCTBA BaKHEHIIMX METAUIOB (HATPWH, KaJMid, Kajabllid, MAarHwi,
QTIOMUHUM, IUHK, XPOM, KEJI€30, MEJ/Ib) U UX COCTUHEHUM.

O6mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOABl M3YyYECHHS BEIIECTB W HMX NPEBPAIICHUM: H3YyUYEHUE
KoJuleKIuu «MeTamsl ¥ CIUIaBbl», 00Pa30B HEMETAIIOB, PEIICHHE dKCIEPUMEHTAIbHBIX 3aad,
HAOJIIOJICHUE W OINHCAaHWE JIEMOHCTPAIMOHHBIX M JAaOOPAaTOPHBIX OIBITOB (B3aWMOJICHCTBHE
TUAPOKCHIA ATIOMHUHHS C PACTBOPAMM KHUCJIOT M WIEJIOYEH, KAUYEeCTBEHHbIE PEaKIMU Ha KAaTUOHBI
METaJIJIOB).

PacuérHrble 3amaumn.

Pacuérer Macchl BemecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wik 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKI[MH BEIIECTB, pacuéThl Macchl (00bEMa, KOIMUECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CJIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS U )KU3Hb

Ponp xumMum B o0ecriedeHUN SKOJIOTUUECKOU, SHEPTeTHUYECKON U MHINEBONW 0€30MacHOCTH,
pa3BuTuu MeauIuHEbL. [IoHATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIHil.

[IpencraBnenuss 06 0OMMX HAYYHBIX MPUHIIUIAX TPOMBIIIICHHOTO TOJYYSHHUS BaXKHEHIIINX
BEILIECTB.

UenoBek B MuHpe BEHIECTB W MAaTEpPUATIOB: BAXHEHIIIHE CTPOUTEIbHBIE MaTepUaIbI,
KOHCTPYKLUHMOHHBIE MaTepHalibl, KpacKd, CTEKJIO, KepaMuKa, MaTepuaibl IS 3JIEKTPOHHUKH,
HaHOMaTepHaJbl, OPraHUYECKHUE U MUHEPATbHBIC YA0OOPEHUSI.

XuMHUS M 3[0pOBbE YEIOBEKA: IMpaBUJia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENaparos,
npaBujia 6€30MacHOr0 UCIOIB30BaHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCEAHEBHOM KH3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MexnpeqMeTHBIX CBSA3EH NMPU U3yUYEeHUHU 001Iel U Heopranuyecko xumuu B 11
KJIaCcCe OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHATHUH, TaK H
TIOHSATUH, SBIISIOMIMXCS CUCTEMHBIMU TSI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTecTBEeHHO-HAYYHBIE MMOHSATHUS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHATU3,
CUHTE3, KiaccupUKaus, TEPUOJUIHOCTh, HAOIIO/IEHUe, OKCIEPUMEHT, MOJCIHUPOBAHHE,
U3MEPEHHUE, SIBICHUE.

®dusnka: Marepusi, DYHEPrus, Macca, aToM, d3JEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOII,
pPaMOaKTUBHOCTh, MOJIEKYJa, SHEPreTHYEeCKH YpOBEHb, BEIIECTBO, Telo, 00BEM, arperaTHoOe
COCTOSIHHE BEIIEeCTBa, PU3NMUECKIE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHHUS, CKOPOCTh.

buonorus: kierka, opraHusMm, J3KocucTema, Ouochepa, Makpo- M MHUKPOIIEMEHTHI,
BHUTAMHUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpacdusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomoTHs: XUMUYECKasi MPOMBIIIIEHHOCTh, METAJUTYPTHsl, TIPOU3BOICTBO CTPOUTEIHHBIX
MaTepuaos, CEJIbCKOXO035MCTBEHHOE MIPOU3BOJICTBO, MUIIEeBast MIPOMBILIIEHHOCTb,
(dapmarieBTHYECKask MPOMBILIUIEHHOCTh, IPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKLUHUOHHBIX MaT€pUaoB, 3JIEKTPOHHAS! TPOMBIIILIEHHOCTh, HAHOTEXHOJIOTUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI ITO XUMHUH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBauBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS OOYyYarOIIMMUCS
MpOrpaMM CpeaHEro oOIero oOpa3oBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM M IMPEAMETHBIM).
Hayuno-meronnueckoil 0CHOBOM AJis pa3paboOTKU IJIaHUPYEMbBIX PE3YyJIbTATOB OCBOCHHS IIPOrpaMM
cpeaHero od1iero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHUM € CHUCTEMHO-IEATEILHOCTHBIM TOJXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHS MpeaAMeTa «XUMHUSD Ha YPOBHE CPEAHEro o01iero o0pa3oBaHUs BbIIEIICHBI
CJIEIIOIIHE COCTABIIAIOLINE:

OCO3HaHHE OOYYaIOIUMUCS POCCUMCKONW TPaKIaHCKONH MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUEe MOTUBALUU K 00yYEHUIO;

[[eJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JUYHOCTH HAa OCHOBE KIIFOYEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTb M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JICSITEIIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, HPUCYUIMMH  LIEJIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJIOTUYECKOW KyJIbTYpbl U CHOCOOHOCTH CTaBUTh LETU U
CTPOUTD KU3HCHHBIC TIJIAHBI.

JInaHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPEAMETa « XUMUS» JTOCTUTAIOTCS B €IMHCTBE yueOHOU
Y BOCIHTATEIBHON JESATEIHHOCTH B COOTBETCTBHU C T'YMAHUCTHUYECKHMHU, COLUOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HJ€alaMd POCCHICKOTO TPa)JIaHCKOro O0IIecTBa,
MPUHATHIMU B OOIIECTBE HOpPMaMHM W TpaBUJIaMU TOBEACHHS, CIIOCOOCTBYIOIIMMH IIpolieccaM
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJArOIIHUX CSI.

JlugHOCTHBIE PE3yJIbTATHl OCBOCHHS NpPEIMETa «XUMHs» OTPaKaIT CHOPMHPOBAHHOCTH
OTIbITa TIO3HABATEIHHON U MPAKTHUECKOH eATEeIbHOCTH 00yYaroIuXcs M0 peann3alii MPUHITHIX B
00111eCcTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUs O0YYAIOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKEHHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMaxX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHWH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOH NEATETHHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MO3HABATENbHBIX 33124, BHITOJTHEHUH XUMUYECKIX SKCIIEPUMEHTOB;

CITOCOOHOCTH TOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JOTUKY U apTyMEHTBI IPYTUX
MIPH aHAJTN3e PA3INYHBIX BUIOB yUeOHON AESITETFHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LEHHOCTHOTO OTHOUIEHUS! K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUU;

YBaXEHUSA K MPOIECCY TBOPYECTBA B OOJACTH TEOPHUU M TMPAKTHYECKOTO TPUMECHEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JOCTHIKEHHS HAyKH €CTh PEe3yNbTaT [IMTENbHBIX HAOIIOJCHUN,
KPOMOTJIUBBIX IKCIIEPUMEHTATIBHBIX MIOMCKOB, TOCTOSTHHOTO TPy Ja YUYEHBIX U MTPAKTHUKOB,;

MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHUM U TOCIEAYIOUIEM aHAJIU3€
nH(pOpMaIUU O TIEPEIOBBIX JOCTIKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlH, CBSI3aHHBIC C XUMUYECKHUMH SBICHUSMU, U TPUHUMATD
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTH OLIEHUBAaThb CBOE NOBEICHHE M IIOCTYNKH CBOMX TOBapUIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MTOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:



MOHMMAHUS IIEHHOCTEH 3J0pOBOrO0 W 0e30macHOro obpasa JKU3HU, HEO0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 3[J0POBBIO;

coOo/IeHusI MpaBuUi 0Oe30MacHOro OOpalleHUs] C BEIIECTBAMH B OBITY, MOBCETHEBHOMN
YKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHWMAHUS [ICHHOCTH TPaBUJI WHAMBUAYAIHHOTO U KOJUIGKTHMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYyallUsAX, YTPOKAIOIINX 3/I0POBbIO U )KU3HU JHOJEH;

OCO3HAHUS TOCJIEACTBUN W HENPUATUS BPEIHBIX NPUBBIYCK (YIMOTPEOJICHUS aJKOTOJI,
HapKOTHUKOB, KYpPEeHHS);

5) TpyaoBoro BocnuTaHms:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIbCKOW  JESTEIBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX AEATEIbHOCTH;

YCTaHOBKM HA aKTUBHOE Yy4YacTHE B PCELUICHUM NPAKTUYECKHX 3a1a4 COLUAIbHOMN
HaIpPaBJIEHHOCTH (B paMKaX CBOET0 KJjiacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3YUYEHHIO NPOQECcCHil pa3IuvyHOro poja, B TOM YHCIIEC Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMUH;

YBOKEHUS K TPYY, JIIOJAM TPYJA U PE3YJIbTAaTaM TPYIOBOM IEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBHIYaIbHOIN TpaeKTOpUH 00pa3oBaHusd, OyayIien
npodeccun U peanm3anuyd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUSA:

9KOJIOTHYECKH 11e1ecO00pa3HOro OTHOLIEHHS K MPUPOE, KaK MCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIe;

MOHMMAHUA TJI00ATbHOTO XapaKTepa SKOJIOTHYECKHUX IMPOOJIeM, BIHUSHUA dKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAaHUSA HEOOXOJUMOCTH HUCHOJb30BAHUS JOCTIKEHUNW XMMHU Ui PELICHUS BOIPOCOB
PaLMOHAIBHOTO MPUPOAOIIOIb30BAHHUS;

AKTUBHOI'O HENpUATUS ACHUCTBUM, NPUHOCALIMX BpEd OKPYXkAIOIIEW NPUPOIHOU Ccpene,
YMEHHUSI TPOTHO3UPOBATH HEOIArOMPHUSATHBIE SKOJOTUYECKHE IOCIESACTBUS TMPEANPUHUMAEMBIX
JENCTBUN U MPEAOTBPALLATh UX;

HaJIM4YWsl PA3BUTOIO HKOJOTHYECKOTO MBINUIEHUS, JKOJIOTHMYECKOM KYJbTYpbI, OIbITA
JEATEIbHOCTH  DKOJIOTMYECKOM  HANPABIEHHOCTH, YMEHUsS  PYKOBOACTBOBATbCA HMH B
MO3HABATEIbHOW, KOMMYHUKATUBHON M COIMAJIBLHOM MPAKTHKE, CIOCOOHOCTH U YMEHHUs aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMoPoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U O0III€CTBEHHOM MPAKTHKU;

MOHMMAaHUA CHENU(PUKA XUMUU KaK HayKd, OCO3HaHHs e€ poilu B (GOPMHUPOBAHUU
palMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO MPEACTaBICHUSI 00 OKpYyKarolem
MHPE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKA, B TO3HAHUU NIPUPOJAHBIX 3aKOHOMEPHOCTEN U PELIEHUU
npo0JieM coXpaHeHHUs MPUPOTHOTO PABHOBECHS;

yOSXKIAEHHOCTH B OCO0OM 3HAYMMOCTH XHMHHU JUIS COBPEMEHHOW IMBUIM3AIMU: B €€
I'YMaHUCTHYECKOW HANpaBJICHHOCTH M BaXXHOW pOJIM B CO3JIaHUM HOBOM 0a3bl MaTepuaibHOU
KyJbTYPBI, PEHICHUU TIOOANBHBIX MPOOJIEM YCTOWMYMBOTO PA3BUTHUS YETOBEUECTBA — CBHIPHEBOM,
SHEPTEeTUYECKOMN, MUIIEBON M IKOJIOTHIECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUeHUN
YCIIOBUH YCIEIIHOTO TPYAa U DKOJIOTHYECKH KOMGPOPTHOM KUZHU KaXI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHMMAHHUS CYIIHOCTH METOAOB TMO3HAHMS,
WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIONB30BATh MONydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SBJICHHN OKPYKAIOIIET0 MUPA M IPOUCXOIAIINX B HEM H3MEHECHU, YMEHUS
Jenath 000OCHOBAaHHBIE 3aKIIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCSA JAaHHBIX C HEIbI0
MOJy4YEeHUSI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTOIh30BaTh XUMUYECKUE 3HAHUS JUISl pEUIeHHs TIpoOieM B
peanbHBIX KU3HEHHBIX CUTYAIUAX;

MHTEpEeCca K IMTO3HAHUIO U UCCIEN0BATEIBCKOMN AEATEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMI0O M CaMOOOpPa30BaHHIO, K
aKTMBHOMY ITOJTy9YE€HHIO HOBBIX 3HAHUH MO0 XUMHUH B COOTBETCTBHH C KU3HEHHBIMH NOTPEOHOCTIMH;
MHTEpeca K 0COOEHHOCTSM Tpy/a B Pa3InYHBIX cepax mpodhecCHOHATBHON AeATEIIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe pe3yJibTaThl OCBOCHHSA Yy4yeOHOro mpeamera «XUMHS» Ha YPOBHE
cpeaHero o01ero oopa3oBaHus BKIIOYAKOT:

3HaYMMble A7 (OPMHUPOBAHUS MMPOBO33pEHHsI OOYUYAIOIIMXCS MEXIUCLUILIMHAPHBIE
(MexnpeaMeTHbIC) OOIIeHAYYHBIE TOHATHUS, OTPAKAIOIINE LIETOCTHOCTh HAYYHOM KapTUHBI MHpa U
cieun(UKy METOJIOB IO3HAHMSA, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEILIECTBO,
SHEprus, sBICHHE, MPOLECC, CHCTEMa, HAYYHBIH (haKT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeIOBaHKE, HAOII0IEHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHe);

yYHHUBEpCaJibHbIC Y4eOHbIE IeHCTBHS (IT03HABATEIbHbIE, KOMMYHUKAaTHBHEIE, PETYJISITUBHEIC),
obecneynBaromue GpopmMupoBaHue (QyHKIHMOHAIBHOW IPaMOTHOCTUM M COLUAIBHOM KOMIIETEHLIUU
o0yJaromuxcs;

CIOCOOHOCTh ~ OOy4YaroLUXCsA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS U YHUBEpCajbHble Y4eOHble JAEHCTBHS B IIO3HABaTEIbHOM U
COLIMAJIbHOW IIPAKTHKE.

MeranpeameTHble  pe3yJbTaThl OTpPa)KalOT OBJAJACHUE YHUBEPCAJIbHBIMU  y4E€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU ACUCTBUAMH.

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUIMMU:

1) 6a3oBble JJOrnYecKue AeHcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTYaJIM3HPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarh;

ONpeAeNaTh LENH JEATEIbHOCTH, 3aaBas HapaMeTpbl M KPUTEPUM HX JOCTHIKEHMS,
COOTHOCHTB PE3YJIbTaThl IE€ATEIBHOCTH C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh MPU OCBOEHUHM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIICNSTH
XapakTepHble TPU3HAKM TIOHATUH M  YCTAHaBIMBaTh UX B3aMMOCBA3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME NOHSTUS JUIsl OObSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH [UIs KJIacCU(UKAIIUHN BELIECTB U XUMUUECKUX PEAKIINI;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3yUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHUE PACCyKAEHUS (MHAYKTUBHBIE, 1€ TyKTUBHBIE, 10 AaHAJIOTUN), BBISBIISTH
3aKOHOMEPHOCTH M IPOTUBOPEYHUS B pacCMaTpHUBAEMbIX SBIICHUSAX, (POPMYIMpPOBATH BBIBOJBI U
3aKJIFOYEHNS;

IPUMEHSTh B IpOLIECCe MMO3HAHUS, UCIOJIb3YyEeMble B XMMHHM CHUMBOJMYECKHE (3HAKOBBIE)
MOJIeNIH, MPeoOpa3oBbIBaTh MOJICNIbHBIE MPEACTABICHUS — XMMUYECKHH 3HAK (CMMBOJ) 3JEMEHTa,
XUMHUeckas (Qopmysia, YypaBHEHHE XMMHMYECKOM peakuuu — TpH pPElIeHUH Y4eOHbIX
II03HABATENbHBIX U MPAKTUYECKUX 3a]a4, IPUMEHATh HAa3BaHHBIE MOJIEIbHBIE NTPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a3oBbIe HCCIeA0BaATENbCKUE eiiCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O TTO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIHI;

dopMmynMpoBaTh IIeTd M 3aJaud  HMCCIENOBaHMs, UCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MIO3HAHUSI U OCHOBBI IS
(bopMHpPOBaHUS THIIOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKICHUM;

BJIQJIETh HaBBIKAMHM CaMOCTOSITENIBHOTO IUIAHUPOBAHUSA U TPOBEIEHUS YUYECHHUYECKHX
HKCHEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOJATh 3a XOJOM IIPOIecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €ro pe3yjbTaT, (OpMyIHpOBaTh O0O0OOIIEHHUS M BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH DPE3YJIbTaTOB HCCIIEAOBAHMS, COCTaBJIATH OOOCHOBAHHBIA OTYET O MPOJEIAHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIeOBATENbCKOM W TPOEKTHOW JIEATEIbHOCTH,
IPOSIBJISAITE  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY IOMCKY METOJOB PpELICHUs
IIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB IT0O3HAHUS.



3) padora ¢ nngopmanmeii:

OPHEHTHPOBAaTbCA B  PA3IMYHBIX HMCTOYHMKAX WHPOpManmy (HAYYHO-TIONYJIIpPHAS
JUTEpaTypa XHMMHYECKOTO COJCpXKaHWs, CIpaBOYHble 1ocolusi, pecypcel HTepHera),
aHAIM3UPOBATh MH(OPMALIMIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS, KDUTUYECKU OLICHUBAThH
e€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dopMyTHpOBaTH 3ampochl W TNPHMEHSTH Pa3IWYHBIE METOABl INPH IOMCKE M O0TOOpe
nHpopManuu, He0OXOIMMOM IS BBIIOJIHEHHS YUeOHBIX 3aJ1a4u ONPeaeIEHHOTO THIIA;

NpUOOpETaTh OIBIT HCIOIL30BaHUS HMH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH M
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYI0 (OpPMY IpenCcTaBieHHUs MHPOpPMAIUU (CXEMBI,
rpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCTIOJIb30BaTh HAYYHBIH S3bIK B KAauecTBE CpPEACTBA HpU pabdoTe € XUMHUYECKOH
uHpOpMaIMeil: TPUMEHATh MEXIpeaAMETHbIE ((pru3ndyeckne 1 MaTeMaTUYeCKre) 3HAKH U CUMBOJIBL,
(dopmyIbl, a0OpeBHATypbI, HOMEHKIIATYPY;

UCIIONIb30BATh U IPEOOPa30BHIBATH 3HAKOBO-CHMBOINUYECKHE CPEJICTBA HATIISHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHM 1€l CTBUSIMU:

3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXIAaeMOH TeMbI B XOJE JAWAJIOra W/WIN JUCKYCCHUH,
BBICKa3bIBaTh  WAEH, (HOPMYITUPOBATH CBOM  MPEUIOKEHUS  OTHOCUTEIIHHO  BBITOJHEHHUS
NPEATIOKESHHOH 3a/1a4U;

BBICTYINIaTh C TPE3CHTAlMEH pe3yJbTaTOB IIO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSTENIFHO MJIM COBMECTHO CO CBEPCTHHKAMU IPH BBIIIOJIHEHHH XUMHYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOH PaOOTHI MO HMCCIETOBAHUIO CBOWMCTB M3YyYaeMBIX BEIIECTB, peaM3alld y4eOHOTO
npoekTa W (OPMYJIUPOBATh BBIBOJBI IO pe3yjbTaTaM IPOBEAEHHBIX WCCICJOBAHUN IMYTEM
COTJIACOBAHUS TIO3UIUH B X07e 00CYKACHUS M 0OMEHAa MHEHUSIMH.

OBJajieHNe YHHBEPCAIBHBIMHU PEryJIATHBHBIMH 1efCTBUSIMU:

CaMOCTOSITENIFHO TUTAHUPOBATh W OCYMIECTBISITH CBOIO IIO3HABATENIBHYIO JESTEIBHOCTD,
ompenensas e€ LeNd W 3aJaud, KOHTPOJMPOBAThb M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
MpeJUlaraeMblii  aJrOPUTM JICHCTBHI TIPU BBHIMONHEHHH YYEOHBIX M HCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPeKTUBHBIN cOCO0 MX peleHHus ¢ Y4€TOM MOJY4YeHHs HOBBIX 3HAHHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JEATENbHOCTH HAa OCHOBE CAaMOAHANIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs) OTpaXxaroT:

c(OPMHPOBAHHOCTb MPEJCTABICHUH O XMMHUYECKONH COCTaBJIAIOIIEH eCTeCTBEHHO-HAYyYHOH
KapTUHBl MHUpA, POJIM XMMHUU B TO3HAHMM SIBJICHUH MPHUPOAbI, B (OPMUPOBAHUM MBILUIEHUS U
KyJbTyphl JIMYHOCTH, €€ (YHKIHMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM Ml pelIeHus
MPAKTUYECKUX 3a/lad M 3KOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpEJE;

BIIQJICHUE CHCTEMOM XUMHYECKHX 3HAaHHW, KOTOpas BKJIKOYAECT: OCHOBOIOJIArarolue
MOHATUS (XUMHUECKUI 3JIEMEHT, aTOM, JJIEKTPOHHas 000J0YKa aroma, MOJEKYJa, BaJeHTHOCTH,
ANEKTPOOTPUIATEILHOCTh, XHMHUYECKas CBsI3b, CTpyKTypHas ¢opmyna (pa3BEépHyTas U
COKpaIléHHast), MOJib, MOJIIpHAs Macca, MOJISIPHBIN 00BEM, YIIIEpOAHbIN CKeNeT, PyHKIMOHAIbHAS
rpyIIa, paauKai, A30MepHUs, U30MEPbI, TOMOJIOTHYECKHUH Psill, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPO/
U a30TCOZAEpIKAIIUE COCIUHEHUs, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIISIPHBIC
COEIMHEHMS); TEOPUU U 3aKOHBI (TEOpHsl CTPOEHHs opraHuyeckux BemiectB A. M. bytneposa,
3aKOH COXpPaHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKHH SI3bIK XHUMUU;
MHPOBO33PEHUYECKHE 3HAHMS, JIEeXKallWMe B OCHOBE ITOHMMAaHHsS IPUYMHHOCTH W CHCTEMHOCTH
XMMHAYECKHX SIBJICHUHM, (AKTOIOTWYECKHE CBEIACHUS O CBOMCTBAaX, COCTaBe, IOJYyYCHHH U
0€30I1aCHOM HCIOJb30BAHUN BaKHEHIIMX OpPraHMYECKHUX BEHIECTB B OBITY M IPAKTUYECKOM
JEeSATEIbHOCTH YEJI0BEKA;



c(OpPMUPOBAHHOCTh YMEHU BBISBISATh XapaKTEpPHBIC MPHU3HAKU TMOHITHIA, YCTAHABINBATH
HX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS MPHU OMUCAHUU COCTaBA, CTPOCHUS U
MPEBPALLIECHUN OPTraHUYECKUX COCAUHEHU;

c(OpPMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHOW) (HopMysT OpraHuYeCKUX BEIIECTB U
YpPaBHEHUH XUMHUYECKUX PEAKIMM, U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKUX BEIIECTB IS
WJUTFOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABJIMBATH MPUHAAJIEC)KHOCTh U3YUYEHHBIX OpraHMYECKHX
BEUIECTB [0 HX COCTaBy M CTPOCHHUIO K OMNPENEIEHHOMY KJacCy/Tpylie COeIUMHEHH
(yryieBogopo/ipl, KUCIOPOJ U a30TCOAEPIKALME COSAUHEHMSI, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS),
JaBaTh WM Ha3BaHMs 1o cuctematudeckoi HomeHkinarype (IUPAC), a Takke mTpUBOAWTH
TPUBUAJIBLHBIC HA3BaHUSI OT/ACJIbHBIX OPraHWYECKUX BEIIECTB (ITUJICH, NPOIMUIIEH, alleTUJICH,
STWJICHIJIUKOJIb, TIULIEPUH, GEHOI, GopMalblIerul, aleTalbIeru/l, MypaBbuHasi KUCJIO0Ta, YKCYCHAas
KHCJIOTa, OJICMHOBAsl KUCJIOTa, CTEApUHOBAsl KUCJIOTA, TII0K03a, (pyKTO3a, Kpaxmal, LEeJUII03a,
TJIMIIVH),

c(hOpMUPOBAHHOCTh YMEHUS ONPENEATh BUIbl XHUMHUYECKON CBSI3M B OPraHUYECKUX
COeMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHATH IOJOKEHUS TEOPHUH CTPOCHUS OPraHUYECKUX
BemlectB A. M. BytnepoBa s 0oO0bSCHEHHS 3aBHUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOEHHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUN XapakTepu30BaTh COCTaB, CTpoeHHe, (u3nueckue u
XUMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIECTB
(MetaH, 9TaH, STWIEH, POMUIIEH, alleTuIeH, OyTaauen-1,3, metunOyraauen-1,3, 6eH30I1, METaHOII,
ATAaHOJI, ATWJICHIIIMKONb, TIHUIEPHH, ()EHOJ, aleTalbICTHA, MypaBbHHASS W YKCYCHas KHUCIIOTBHI,
TIII0K03a, Kpaxmall, eJUTI0JI03a, aMUHOYKCYCHAas KUCII0Ta), UJUTFOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIy HHUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIMH C HCIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYyT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUHUKH YTIIEBOJAOPOIHOTO CHIPhs (HE(TH,
MPUPOAHBIN Ta3, Yroib), cmocoObl UX MepepadOTKH W MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUN TPOBOAUTH BHIYUCICHUS IO XUMHUECKUM YPaBHEHUSAM (MacChl,
00BbEMa, KOIMUYECTBA UCXOIHOTO BEIECTBA UJIU MPOJIYKTa peakluu 10 U3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MJIA MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUHN BJIQJIETh CUCTEMOUN 3HAHUW 00 OCHOBHBIX METO/JaX HAYyYHOTO
MO3HAHUS, UCTIOIB3yEMbIX B XUMUU MIPH U3yUYEHUH BEIIECTB U XUMHUYECKUX SBICHUH (HaOm0eHHe,
W3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHNE), UCTIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
MPUHATUSA PEIICHUM B KOHKPETHBIX XU3HEHHBIX CHUTYalUsAX, CBS3aHHBIX C BELIECTBAMHU U MX
MIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHI COOIOATh MpaBHJIA IMOJH30BAHUS XUMHUYECKOW MOCYION U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAaKXKe TpaBUiIa OOpaIeHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH IO BBITOIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHH TUIAHUPOBATh M BBITIOJHITH XUMHUYECKUNU ODKCIEPUMEHT
(npeBpallleHrss OPraHUYECKUX BEIECTB MPU HArpEeBaHHUM, MOJTYYEHHUE ATHIEHA U WU3YUYEHHUE €ro
CBOMCTB, KaUeCTBCHHBIC PEAKIIMHN OPTaHMYECKUX BEIIECTB, JICHATYypaIusl OCIKOB MPH HarpeBaHHH,
[[BETHBIE PEAKIIMH OENKOB) B COOTBETCTBUHU C MPaBUJIAMU TEXHUKH OE30MACHOCTH TIpH oOpallieHnun
C BellecTBaMM M J1a0OpaTOPHBIM OOOpYIOBAaHUEM, NPEIACTABIATH PE3yIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3aluicCH ypaBHEHUH COOTBETCTBYIOUIMX pEaKIHid U (POpMYyITUPOBATH
BBIBOJIbI HA OCHOBE ITHX PE3YJIHTaTOB;

c(OPMUPOBAHHOCTh YMEHHMI KPUTUYECKU aHAIM3MPOBATh XHUMHUYECKYIO HWH(OpMAIIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBAa MaccoBoil uHpopmaiu, UHTEepHET U ApyTux);

c()OPMUPOBAHHOCTh yYMEHHI COOJIIOJIaTh TMpaBWJIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEACHUA B OBITY M TPYJIOBOM [EATEIBHOCTH B LEIAX COXPAaHEHHUS CBOETO 3[0POBBS U
OKpYKarollle IMPUPOAHOM Cpelbl, OCO3HABATH OINACHOCTh BO3JCKUCTBUSA HA YKUBBIC OPraHU3MBbI



onpeeaEHHBIX OPraHUYECKUX BELIECTB, TOHUMAas cMbIci nokazarens [TJIK, nosicuaTs Ha npumepax
CHOCOOBI YMEHBIUICHHS U MPEIOTBPAILIEHUS UX BPEAHOTO BO3JICHCTBHS Ha OpraHU3M YeJIOBEKa;

JUISE OOYYaroIIUXCS ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE MPHMCHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

JUTSL CTIETIBIX M CITA0OBUISANINX OOYYAIOIINUXCS: YMEHHE UCTIOIB30BaTh Pelibe(PHO-TOUCUHYIO
cucteMy ob6o3naueHuii JI. bpaiins muist 3anucu XuMU4ecKux Gopmy.

11 KUIIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01mas 1 HeopraHudecKasi XuMUsD» OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: O XMMHUYECKON COCTABIISIIOIICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XMMHH B TIO3HAHHWH SIBICHUH MPHUPOJABI, B (HOPMUPOBAHHH MBIIUICHHUS WU
KyJIbTYpPbl JINYHOCTH, €€ (YHKIMOHAJIBHOW TIpaMOTHOCTH, HEOOXOAMMON IJIsi pelIeHUs
MPAKTUYECKUX 3a/lad M O3KOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM cpejie;

BJIAJICHUE CUCTEMOW XUMHYECKHX 3HAHUW, KOTOpas BKJIOYAECT: OCHOBOMOJIATAIOIIUeE
MOHATHS (XMMUYECKHI 3JIEMEHT, aToM, M30TOII, S-, P-, O- 3JIEeKTPOHHBIE OpOHMTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIN O0BEM, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKHCIICHHUS,
XUMHYECKass CBA3b (KOBaJCHTHAsl, WOHHAs, MeETaJUIMYecKas, BOJOPOIHAs), KpPUCTAIIMYecKas
peméTka,  TUNBI ~ XMMHUYECKMX  pEaklMi,  pacTBOpP,  AJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOIIUTHYECKAS TUCCOLUAIUS, OKUCIUTEh, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKOW PEaKIIH,
XUMUYECKOE PABHOBECHE); TEOPHUU M 3aKOHBI (TEOpHsl DSJIEKTPOJMTUYECKOW IUCCOILHAIINH,
nepuoanueckuii 3akon J[. . MenneneeBa, 3aKk0OH COXpaHEHHsI MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TIPEBpAICHUsI SHEPTHUHU MPU XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK
XUMHH, MUPOBO33PEHUECKHE 3HAHUS, JIEXKAIINE B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTHU
XUMUYECKUX SIBICHUH, (DaKTOJOTUYECKHE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYYECHUU U
0€30MacHOM HCIOJIb30BAaHUN BA)KHEUIINX HEOPraHUYECKHX BEIIECTB B OBITY M MPAKTHUECKOM
NeSITeTbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUU BBISBIATh XapaKTepHbIC MPHU3HAKU TMOHSATHH, YCTaHABIUBATH
WX B3aUMOCBS3b, HCIIOJIH30BAaTh COOTBETCTBYIOIIUE TOHSTHS TPH ONMUCAHUU HEOPTaHHMYECKHUX
BEILIECTB U UX MPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCIIOIB30BATh XWMHUYECKYIO) CHMBOJIMKY JJISi COCTaBJICHUS
(hopMyI1 BEIIECTB M ypaBHEHUIN XMMHUECKHUX peakiuii, cuctemMarnueckyro HomeHkiaarypy (IUPAC)
Y TPUBHAJIbHBIC HA3BAHMS OT/ACIbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIM ra3, YIJIEKUCIIBINA Ta3,
aMMHaK, ranéHasi U3BeCTh, HeraméHas U3BeCTh, MUTheBasl COfa, MUPHUT U APYyTHE);

c(hOpMUPOBAHHOCTh YMEHHI OMpEEsITh BAJIGHTHOCTh U CTETICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHUSIX PA3IMYHOTO COCTaBa, BHUJ XUMHUYECKOW CBSI3U (KOBaJEHTHAsl, MOHHAs,
MeTaJUTM4ecKasi, BOJOpPOAHAs) B COEAUHEHUAX, THUI KPUCTAIMYECKON PEMmETKH KOHKPETHOTO
BEIlleCTBA (aTOMHAsl, MOJIEKYJIApHAas, HMOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAMHEHU;

c(OpPMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAICIKHOCTh HEOPTaHUYECKHX BEIIECTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIACCY/TPYIINE COCMUHEHHH (IIPOCThIE BEIIECTBA — METAJIBI U
HEMETAJIJIbl, OKCHU/IbI, OCHOBAHHUS, KHCIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pACKpBIBaTh CMBICT Tepuoauueckoro 3akona J[. M.
MenzaeneeBa U JEMOHCTPUPOBATH  €r0  CUCTEMATU3UPYIOUIYIO,  OOBSICHUTENBHYID U
MPOTHOCTUYECKYIO (DYHKITHH;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTePU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB XUMHUYECKUX
aneMeHToB 1—4 mepuonos [lepuoandeckor cucteMbl xuMmuueckux 3neMeHToB J[. . Menpaeneena,
UCTIOJIB3Ysl MOHATUS «S-, P-, U-3JEKTPOHHBIC OPOUTAINY, «IHEPIETUUYCCKUE YPOBHM», OOBSICHSITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB W WX COCIUHEHHUH IO MepruoaaM u
rpynnam [lepuoanueckoit cucremsl XxuMuueckux 3iaeMeHToB . . Menaeneesa;

c(hOopMUPOBAHHOCTh YMEHHMI XapaKTepH30BaTh (OMHUCHIBATh) OOIIHNE XUMUYECKUE CBOMCTBA
HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KJATh CYIIECTBOBAaHHUE T'€HETHMUECKOU



CBSA3M MEXKIYy HEOPraHMYECKMMH BEIIECTBAMHU C IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIUil;

c(OPMHPOBAHHOCTh YMEHHUS KIACCU(UIMPOBATh XMUMUYECKHE PEAKIHU 10 Pa3IUYHBIM
MpU3HaKaM (YUCIIy U COCTaBy pPearupyrolux BEIIeCTB, TEIIOBOMY 3D (eKTy peakiuu, H3MEHEHHIO
CTETIEHEH OKUCIICHUS 2JIEMEHTOB, OOpPAaTUMOCTH PEAKIINHU, YIACTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTaBIATh YPABHEHUS PEAKIMA pa3lIuYHBIX THIIOB, MOJHBIE U
COKpaIEHHBIE YpaBHEHHsI PEAaKIMH HOHHOrO OOMEHa, YYUTHIBAs YCIOBHS, IPU KOTOPBIX OSTH
peakuu UayT A0 KOHLIA;

c¢(OpMUPOBAHHOCTh YMEHUN IPOBOAUTDH PEAKIUH, TOATBEPHKAAIOIINE KAYECTBEHHBIN COCTaB
Pa3IMYHbIX HEOPraHUYECKUX BEILECTB, pAacClO3HaBaTh ONBITHBIM IyTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PaCTBOpPAaxX HEOPraHUYECKUX BEUIECTB;

c(OPMHPOBAHHOCTh YMEHHI pacKpbIBaTh CYHIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii IocpeICTBOM COCTaBJICHUS SJIEKTPOHHOr0 OaiaHca 3TUX PeaKIIMii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCHMOCTb CKOPOCTHM XHMHUYECKOW PEaKLIUU OT
pas3nuuHbIX (HAaKTOPOB; XapakTep CMEIHICHHS XHUMHYECKOrO pPaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeiicTBus (npuniuin Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh XMMHUECKHUE MPOLIECCHI, JIEKAIINE B OCHOBE
MIPOMBIIIJIEHHOTO  IOJIy4€HHUSI CEpPHOM KHCIOThI, aMMMakKa, a Takke C(HOpPMHUPOBAHHOCTh
npejacTaBieHuit 00 OOIIMX HAy4YHBIX MPUHIUNAX M SKOJOTHYECKHX MpodieMax XHMHYECKOTO
IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHMH TMPOBOJUTH BBIYMCICHUS C HCIOJIB30BAHUEM TOHATHUS
«MaccoBasi JI0JIs BEIIECTBA B PaCTBOPE», OOBEMHBIX OTHOIICHHI ra30B MPH XUMHUYECKUX PEaKIHIX,
Macchl BelIeCTBa WM 00BbEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MAacce UM 00bEMY
OJTHOTO W3 YYaCTBYIOIIMX B PEAKIMHU BEIIECTB, TEIJIOBOTO 3(PQeKTa peakui Ha OCHOBE 3aKOHOB
COXpaHEHUs1 MacChl BEUIECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHI COOJIOaTh MpaBWIA IMOIH30BAHUS XUMHUYECKOH IOCYION U
ma00opaTOpHBIM 000pPYIOBAaHUEM, a TaKKe MpaBWiia 0OpallleHHs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHSMHU IO BBIITOJHEHUIO JTa00paTOPHBIX XUMUUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TMJIAHUPOBATh M BBHIMOTHITH XUMHUYECKUH HKCIEPUMEHT
(paznoxeHue Mepokcuaa BoAOpOJa B MPUCYTCTBUHU KaTaJIU3aTopa, ONpeAeIeHHE Cpelibl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAILHOIO MHAMKATOPA, BIUSHUE PA3IMUHBIX (PAKTOPOB HAa CKOPOCTh
XUMHUYECKON peaKIuy, peakliii HOHHOIO0 0OMEHA, KaueCTBEHHbIE PeaKuu Ha CyJb(ar-, KapOoHaT-
U XJOPUJI-AaHUOHBI, HAa KAaTUOH aMMOHHS, PEUIEHUE >SKCIEPUMEHTANbHBIX 3a7ad IO TeMam
«Meramne» u «Hemertannbel») B COOTBETCTBUM C MpaBUIaMM TEXHUKH O€30MIaCHOCTU TpPHU
oOpallleHnu C BelIeCTBaMH M JIabOpaTOpHBIM 000OpYyIOBaHMEM, NPEACTABIATh pe3yJbTaThl
XMMHUYECKOI0 DJKCIIEpUMEHTa B (oOpMe 3alliCH YpaBHEHHWH COOTBETCTBYIOUIMX peakUud u
(dbopMyHUpOBaTh BHIBO/IBI HA OCHOBE ITUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUW KPUTHYECKH aHAIU3HPOBATh XMMHMUECKYI HH(MOpMaIHIo,
MOJIy9aeMyt0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaUU, THTepHET U IpyTrHXx);

c(OpMUPOBAHHOCT yYMEHHMH COOJIIOJIaTh TMpaBWJIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJEHUsI B OBITY M TPYAOBOH JEATENBHOCTH B IENSAX COXPAHEHHUS CBOEro 370pOBbI U
OKPY’KarIllel NPUPOJHOW Cpenbl, OCO3HAaBATh OMACHOCTh BO3JECUCTBUS HA YKUBBIE OPraHU3MBI
OTpeIeIEHHBIX BEIIEeCTB, MOHMMAas cMblca mnokaszarens [TJK, moscHsATs Ha mpuMepax CrnocoObl
YMEHBIIECHHUS U IPEAOTBPAILLEHNS UX BPEAHOTO BO3AEHCTBUS HA OPraHN3M YEJIOBEKA;

Ui O0yYaroIuXcs C OTrPaHUYEHHBIMH BO3MOKHOCTSMH 3/I0POBbSI: YMEHHE IPHUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SIBJICHMUIA;

JUISL CJIETIBIX M CIa0OBUISAIINX OOYYAOLIMXCS: YMEHHE HUCIOIb30BaTh PelbehHO-TOUCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins mist 3anvucu XuMU4ecKux Gopmy.
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9478

Hroro no pazgeny

Paznex 2. YrieBonopoasl

2.1

2.2

2.3

IIpenenbHbIE
YTIEBOAOPOIBI —
AJIKaHBI

Henpenenbhsie
YTIIEBOIOPOIBI:
aJIKEHBI, aJIKaJCHBI,
AJIKUHEI

ApomMaTtudeckue
YTIIEBOIOPOJIBI

POIII 10 KJIACC
https://resh.edu.ru/s
ubject/29/10/
MDOII 10 xace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,.video lesson,video
&subject_program

ids=31937268,3590
9478

POIII 10 KJIACC
https://resh.edu.ru/s
ubject/29/10/
MBI 10 xnacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

1ds=31937268,3590
9478

POII 10 KITACC
https://resh.edu.ru/s
ubject/29/10/
MBI 10 xnacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
.video lesson,video
&subject_program

1ds=31937268,3590
9478

24

IIpuponnusie

POIII 10 KJTACC

JeATeJBbHOCTD YUUTEJs €
Y4€TOM MPOrpaMMblI
BOCIIMTAHMS

-yCTaHOBIICHHE TOBEPUTEIBHBIX
OTHOLUEHUH MEXIY
Nearornd4eckuM paboOTHUKOM H
oOydJaromumucs,
CIOCOOCTBYIOIIMX ITO3UTHBHOMY
BOCHPHSTHIO 00yYarOLIIUMUCS
TpeOOBaHUI U MPOCKO
MeIarOruIeckoro paboTHHKA,
IMMPUBJICUCHUIO UX BHUMAHUSA K
00cyx1aeMol Ha ypoKe
uH(pOpMaLNH, AKTUBH3AIHN
MO3HABATEIILHOM AEATEIBHOCTH;

- OOy JICHUE 00YYarOIIUXCS
co0roIaTh Ha YpoKe
00IIenpUHATHIE HOPMBI
MOBEJICHHS, TIpaBHiIa OOIIEHUS CO
CTapmiuMu (HC):[aFOFI/I‘IeCKI/IMI/I
pabOTHUKAMK) U CBEPCTHUKAMHU
(oOy4aromMMucst), TPUHLIUITBL
y4eOHOM JUCIUIIIMHBI 1
CaMOOpTaHH3ALIH;

- IpUBJICYCHNE BHUMAHHS
o0yyaromuxcst K IeHHOCTHOMY
aCIIeKTy M3y4aeMBbIX Ha ypOKax
SIBJICHHI, OpraHU3alust uX paboThI
C IIOJIy4aeMOU Ha ypoKe
COILIMAJILHO 3HAYNMOM
uH(popManuel — HHUIUUPOBAHNE
ee 00Cy K/IeHHs1, BBICKa3bIBaHHS
00Y4YarOIIUMHUCS CBOETO MHEHUS
10 €€ TIOBOY, BBIPAOOTKH CBOETO
K Hell OTHOIIICHUS;

- UCITIOJIb30BAHUEC BOCIIMTATCIIbHBIX
BO3MOYKHOCTEHN COAEpKAHUS
y4eOHOTO0 IpeaMeTa uepes
JIEMOHCTPALIHIO 00YYaIOLUMCSI
IIPUMEPOB OTBETCTBEHHOTO,
IpayKIaHCKOTO TIOBEJICHUS,
NPOSIBIICHUSI YEIOBEKOIIIOOUS 1
JI0OpOCepIeTHOCTH, Yepe3 MoI00p
COOTBETCTBYIOIIUX TEKCTOB IS
YTEHHMS, 33124 JUISl PELICHUS,
MPOOJIEMHBIX CUTYaIMi IS
00CYXX/ICHHUS B KJIacCe;

- IpUMEHEHHUE Ha YPOKe
WHTEPAaKTHBHBIX (popM paboThI ¢
00yJarOIIUMHUCS:
MHTEIUICKTYJIbHBIX TP,
CTUMYJIUPYIOLIHX
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WUCTOYHHUKH
YTIIEBOJIOPOJIOB ¥ UX
nepepadoTKa

Hroro mo paznemy 11

https://resh.edu.ru/s
ubject/29/10/
MDIII 10 ximace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

1ds=31937268,3590
9478

Pazpnen 3. Kuciaopoaconep:xaniue opranndeckue coeJuHeHust

3.1 Couptel. ®enon 3
AJbIeruanl.
Kap6oHoBsie
3.2 7
KHACIOTEL. CIIOJKHBIE
3¢hupsl
3.3 | YrueBons! 2 1

POIII 10 KITACC
https://resh.edu.ru/s
ubject/29/10/
MDOII 10 xace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

1ds=31937268,3590
9478

12
Pa3nen 4. A3oTcoaep:kaiiue opraHudeckue coeTuHeHus

Hroro no pazgeny

AMUHEL

4.1  AMHUHOKHCIIOTEI. 6 1 1
benkn

Hroro mo paznemy 6

Pa3zpnen 5. BoicokoMoJIeKYIsIpHbIE COeIUHEHUS

POIII 10 KITACC
https://resh.edu.ru/s
ubject/29/10/
MBI 10 xnacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program

ids=31937268,3590
9478

51 IInacTmaccel. 2
| Kayuyku. Bonokna

POIII 10 KJIIACC
https://resh.edu.ru/s
ubject/29/10/
MDII 10 kimace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
.video lesson,video
&subject _program

1ds=31937268,3590
9478

MO3HABATENbHYIO0 MOTHBALIUIO
oOyuaromuxcs; AUCKyCCHid,
KOTOpBIE AAFOT 00yJarOIuMCs
BO3MOXHOCTb IPUOOPECTH OIIBIT
BEJCHUS! KOHCTPYKTUBHOTO
Jyanora; rpynioBoil paboTsl Wiu
paloThl B mapax, KOTOPbIE y4aT
KOMaHJHOH paboTe u
B3aMMOJIEHCTBUIO C APYTUMU
JEThMU;

- BKIIIOYEHHUE B YPOK UTPOBBIX
poIeayp, KOTOpble HOMOTal0T
NOJAEPKaTh MOTUBALIHIO
00yyaromuxcs K MOIy4eHHIO
3HaHWH, HaJIaKUBAHHIO
TIO3UTHBHBIX MEKINYHOCTHBIX
OTHOIIICHUH B KJIacce, IOMOTaf0T
YCTaHOBJICHHIO
J0OpOsKeNnaTesHON aTMOc(eph
BO BpeMs ypOKa;

- opraHu3aus medcTBa
MOTHUBHUPOBAHHBIX U
3PYAUPOBAHHBIX 00YYaIOIINXCS
HaJl X HEYCIIEBAIOIIUMHI
OJTHOKJIACCHUKAMH, JAIOIIECTO UM
COILIMAJILHO 3HAYUMBIN OIIBIT
COTPYAHUYECTBA U B3aUMHOM
TIOMOILH;

- MTHUIUUPOBAHUC U NTOAACPIKKA
HCCIIEI0BATEIbCKOM
JESITETBHOCTH 00YyYaroIINXCs B
paMKax peanu3anuv MU
WHIUBUAYaIbHBIX U TPYNIOBBIX
HCCIIEIOBATENBCKHUX ITPOEKTOB, YTO
JIacT 00yYaroIMMCsl BO3MOKHOCTh
nproOpecTH HaBBIKK
CaMOCTOSITETILHOTO PELLICHHUS
TEOPETUYECKOUN MPOOIEeMBI,
TeHEPUPOBAHUSI U OOPMIICHHS
COOCTBEHHBIX HAEH,
YBaKUTEILHOTO OTHOLLICHHUS K

9y KHM HJIesiM, O(pOpMIIEHHBIM B
paboTtax Jpyrux vccieaoBaTenei,
HaBBIK MyOJIMYHOTO BHICTYIUICHUS
nepej ayaIuTopuei,
apryMEHTHPOBAHUS U
OTCTaWBAaHHS CBOEH TOUYKH 3pCHUA.

Hroro o pasneny 2
OBIIEE KOJIMYECTBO
YACOBIIO 34 3 3

[NPOIT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHE

11 KUIIACC
H KoauuecTBo 4yacoB DIIeKTPOHHbIE JleATEJILHOCTD YUUTEJIS C y4eTOM
auMeHoBanue Koutpo Ilpaktn (undpossie) NMPOrpamMMsbl BOCIIHTAHUS
n/n Pa3A€T0B H TEM Bee JbHbIE yeckue @ 00pa3oBaTeJIbHbIE
NMPOrpaMMsblI ro
padoTbl  padoThl | PECYpChI
Paznen 1. TeopeTrnyeckue 0CHOBbI XHMHH -YCTaHOBJICHUE JIOBEPUTEIBHBIX
PDIII 11 kmace OTHOIICHUH MEKITY
CTpoeHHe ATOMOB. htt-psz//resh.edu_ru/s HgHaFOFI/I‘IeCKI/IM pa6OTHI/IKOM u
[epuoamueckuit ubject/29/11/ ° yqa%OHIHMHCH’
. MDIII 11 Ktace CIOCO CTByIOHéI/IX MO3UTHBHOMY
Tepronueckas https://uchebnlk.r_no BOCHPHATHIO 00y HaIOLIHMHUCS
L1 e 4 s.ru/catalogue?alias ~ TPeOOBaHHii 1 IPOCKO
UMIECKIX es-:|esson temp}a‘[e neaaroru4eCKoro pa6OTHI/IKa,
S TEMEHTOR I[ 0 'V|de0- |esson,v|de0 HgHBH@‘ICHI/IIE) UX BHUMAHUA K
Metizeneesa &subject_program_  ©09CY’K1aCMOM Ha ypoKe
ids=31937268,3590 uHGOpPMAIUK, AKTUBU3AIIUU
9478 MI03HABATEIBHOM JIESITEIbHOCTH;
POIII 11 kimace - OOy X IeHUE 00YUarOIINXCS
https://resh.edu.ru/s = CCOMOAATE Ha ypoke
ubject/29/11/ OONIETPUHSTHIE HOPMBI TIOBEICHHS,
MO 11 Kiace MpaBmIIa OOMICHHUS CO CTAPIINMHU
CTpoeHue BeNeCTBA. https://uchebnik.mo (meparoryeckuMu paboTHIKaMH)
1.2 Muoroobpasue 4 s.ru/catalogue?alias = ¥ CBEPCTHUKAMH (00yuaromuMuCs),
BEIECTB es=lesson_template MIPUHIUIIBI YUeOHON TUCITUTLTAHBI
video_lesson,video =¥ ¢aMOOPraHHsalin,
&SUbiect program - IPUBJICUCHNEC BHUMAaHUA
ids=31937268.3590 00y4aroImuxcsi K HEHHOCTHOMY
0478 ACTIEKTy U3yYaeMbIX Ha YPOKaX
- SIBIIGHUH, OpTaHU3aIUsd UX paOOTHI
POII 11 kmace C MOJIy4aeMOM Ha YPOKE COLMaIbHO
https://resh.edu.ru/s  spaummoit nadopmarmeii —
ubject/29/11/ WHUIIMHPOBAHNE €€ 00CYKIIEHUS,
MO 11 KJIacc BBICKA3bIBaHHS 00YYaIOIIMHUCS
Sowe gy MR ey e oo
peaximH 1 ‘ BEIPA0OTKH CBOETO K Hel
es=lesson_template = oruomenus;
,videq lesson,video - yenons3oBanne BoCTIHTATENBHBIX
&subject_program_  gosmosxkHOCTEH COZIepXKaHUsI
1ds=31937268,3590 y4e0HOT0 MpeIMeTa yepes
9478 JIEMOHCTPAITHIO 00yYJarOIIAMCS
Uroro 1o paszxeny 18 1 1 IIPUMEPOB OTBETCTBEHHOIO,
Pa3nen 2. Heopranudeckasi XuMust TPAAAAHCKOTO ITOBEACHHA,
MIPOSBJICHHS YESIOBEKOJIIO0OMS U
E?r?sl:/}ria;#:gfj.ru/s JO00pOCepICTHOCTH, Yepe3 Mmo100p
. COOTBETCTBYIOIIUX TEKCTOB JJIsI
W YTeHHUS, 337124 JJIS PEIICHHUS,
nttps/fuchebnikmo  "RCCIEMIA: CHTYaLi s
2.1 | Meramsl 5 1 s.ru/catalogue?alias Y i

es=lesson template
,video lesson,video
&subject program

1ds=31937268,3590
9478

- MPUMECHEHUE Ha YPOKE
WHTEPAKTUBHBIX (hOpM paboThI ¢
00yJarOITUMUCS:
WHTEIUICKTYaTbHBIX UTP,
CTHMYJTUPYOIIUX TTO3HABATEIBHYTO
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2.2

HewmeTamnsl

POIII 11 xnacc
https://resh.edu.ru/s
ubject/29/11/
MDOII 11 xmace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

1ds=31937268,3590
9478

2.3

CBs13b
HEOPTraHUYECKUX U
OpPTaHUYECKUX
BEIIECTB

POIII 11 knacc
https://resh.edu.ru/s
ubject/29/11/
MDOII 11 xmace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

ids=31937268,3590
9478

Hroro no pazgeny

Paznen 3. XumMusd M :KU3HL

3.1

XUMHUS U )KU3HD

Utoro no pazzeny

OBIIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

13

33

POII 11 xnace
https://resh.edu.ru/s
ubject/29/11/
MOBII 11 xnacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
.video_lesson,video
&subject_program

ids=31937268,3590
9478

MOTHUBAIHIO 00yUYarOIINXCS;
JIUCKYCCUM, KOTOPBIE JIat0T
00y4arommMcsi BO3MOKHOCTh
NPUOOPECTH OTBIT BEACHUS
KOHCTPYKTHUBHOTO JTHAJIOTA;
TPYIIOBOM paOOTHI WITH

paboThl B mapax, KOTOPBIE y4aT
KOMaHIHO# paboTte u
B3aMMOJICHCTBHIO C APYTUMHU
JETbMU;

- BKIIIOYECHHUE B YPOK UTPOBBIX
MIPOLIEAYP, KOTOPBIE TIOMOTAIOT
HoJAepKaTh MOTHUBALINIO
00yyYaromuxcs K MoJry4eHHIo
3HAHWM, HAJIAKUBAHUIO
TTO3UTHBHBIX MEXKITHIYHOCTHBIX
OTHOIIICHUH B KJacce, IOMOTaloT
YCTaHOBJICHUIO T0OpOKeTaTeNbHOM
aTMocepsl BO BpeMs YpOKa;

- opranu3zanus medcTa
MOTHBHUPOBAHHBIX U
SPYIUPOBAHHBIX 00YJAONIIXCS
HaJl UX HEYCIECBAOIINMU
OJTHOKJIACCHUKAMH, JAIOIIEr0 UM
COIMAJIHbHO 3HAYMMEIH OTIBIT
COTPYIHUYECTBA M B3aMHOMN
IIOMOIIH;

- MTHUOMUPOBAHUC U ITOAACPIKKA
WCCIIe/IOBATEIhCKON
JIEATENIbHOCTH 00yYaIOIINXCs B
paMKax peanu3alid UMH
WH/INBHUTy AJTHBIX W TPYIIIOBBIX
WCCIIEIOBATEIBCKUX MTPOEKTOB, YTO
JacT 00y4aronIMcsl BO3SMOKHOCTh
MPUOOPECTH HABBIKU
CaMOCTOSITETTLHOTO PEIICHHS
TEOPETUIECKOU TPOOIIEMBI,
TeHEepUPOBaHUsI U OOPMIICHHUS
COOCTBEHHBIX HUJIEH,
YBAKUTCJIBbHOTO OTHOILICHHUSA K

Yy KUM UIesIM, OPOPMIICHHBIM B
paboTtax qpyrux uccienoBareinei,
HaBBIK ITyOJMYHOTO BBICTYIUICHHS
nepes ayAuToOpueEi,
apryMeHTUpOBaHUA U
OTCTaMBaHUS CBOEH TOUKU 3pCHUA.



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

ITOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoanuyecTBo 4acos
Ne n/m u Kontpo IIpaktu JJ€KTpPOHHBbIE UH(POBLIE
Tema Ypoka Bcero JbHBIC YyecKHue 06pa3OBaTe.]1]>Hl>le pecypceol
padoTel | paboTHI

1. IIpenmeT opraHUUECKON XUMHH,

Ypoxk "[Ipeamer oprannyeckoim
xuMud. Teopust XUMHUYECKOTO
CTPOCHHS OPTAaHUYECKUX BEIIECTB"

:}éi ;;):I;{;;cHOBeHHe, pa3BUTHUE H 1 (POIIN)
https://resh.edu.ru/subject/lesson/614
9/start/170388/

Ypoxk "Teopust ctpoeHust
OpraHmYecKuX coemuHeHui A. M.

2. Teopwus cTpoeHUsT OpraHUYECKUX Byrtneposa. I'omoiiorust u n3oMepusi.

coenuHeHuit A. M. bytneposa, eé 1 Buapt mzomepun" (MOL)

OCHOBHBIC TOJIOKCHUS https://uchebnik.mos.ru/material_vie
w/atomic_objects/11849349?menuRe
ferrer=catalogue
Buneo "Knaccudukanus

3. Ipencrasnenue o oprannyeckux coeguHenuin" (MOLL)

KJIacCH(UKAIUU OPraHMIeCKUX 1 https://uchebnik.mos.ru/material_vie

BEILICCTB. w/atomic_objects/11849373?menuRe
ferrer=catalogue
VYpok "[IpenenvHble YIIeBOAHI -

4. AnkaHbI: COCTaB U CTPOECHHUE, 1 ankans!" (POLL)

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

VYpok "AnkaHsl: CTpOEHUE,
HOMEHKJIATypa, U30MEpHUs,

5. Meran u 3TaH — TpoCTeIIIe 1 ¢uznueckue coiictea" (MOL)

NPE/ICTABUTENH aJIKAHOB https://uchebnik.mos.ru/material vie
w/atomic_objects/9761017?menuRef
errer=catalogue
VYpok "HenpeznensHble yTI€BOAHI -

6. AJKEHBI: COCTaB M CTPOEHHE, 1 ankens!" (POLL)

CBOMCTBa https://resh.edu.ru/subject/lesson/541
2/start/212563/

Ypok "ANKeHBI: XUMUIECKUE

7. DTujeH v nponuieH — cBoiicTBa” (M'QHI) . .

HPOCTEHIIIHE Mpe/CTABATENH ATKEHOB 1 https://qchebnlk.mos.ru/materlal vie
w/atomic_objects/9766622?menuRef
errer=catalogue
Buneo "BzanMopeiicTBue 3TrieHa C
OopomHoii Bosoi" (MDIII)

ieTiigii:Z:;iygaﬂmH'l’3 " 1 https://qchebnik.mos.ru/material vie

T w/atomic_objects/7712784?menuRef
errer=catalogue
VYpoxk "Ankanuensr" (MOLL)
9. Kayuyk u pesuna 1 https://qchebnik.mos.ru/material vie
' w/atomic_objects/9819470?menuRef
errer=catalogue
10. ATKHMHEBIL: COCTaB M OCOOCHHOCTH 1 1 Ypok "AJKHHBIL: CITOCOOBI



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
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://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://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/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/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
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://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/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

CTPOCHHUS, TOMOJIOTHYECKUH PSII.
AneTuieH — npocTeninii
MIPEICTABUTEIb AJTKUHOB

nony4enus u npumenenue” (MOLI)

https://uchebnik.mos.ru/material_vie
w/atomic_objects/9819506?menuRef
errer=catalogue

11. ApeHbI: G€H30I ¥ TOIYOII.
TokCUYHOCTH apEHOB

12.'eneTnyeckas CBA3b
YTJIEBOIOPOJIOB, IPUHAICKAIIHX K
pa3IMYHBIM KiIaccam

13.KonTtponsHas paboTa
"Yrnesonopoast"

VYpok "Apensl (apoMaTuieckue
yraeBonsr" (POL)
https://resh.edu.ru/subject/lesson/477
S/start/150494/

Ypok "'eHeTHuecKas CBA3b MEXKIY
KJlaccamu yrieBoaopoos" (MOII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/11849611?menuRe
ferrer=catalogue

Ypok "O6obmieHue u
cucTeMaTh3alus 3Hauui mo reme "
Yriesogopoasr"" (MOIIL)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7665393?menuRef
errer=catalogue

14.TlpupogHbIe UCTOYHUKH
YIJIEBOJOPOAOB: PUPOHBIN ra3 U
MOy THBIE HE(PTSHBIE Ta3bl, HEPTH U
MIPOAYKTHI €€ TepepaboTKu

VYpoxk "[IpupoaHble HCTOUHUKU U
nepepaboTKa yriieBo0poa0B"
(PBII)
https://resh.edu.ru/subject/lesson/614
8/start/170461/

VYpok "lIpupoaHble HCTOYHUKU
YIJI€BOAOPOAOB: IPUPOJIHBIN Ta3,
HePTh, yronp" (MOLI)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/8481541?menuRef
errer=catalogue

15.1lpenenbHbIE OMHOATOMHBIC
CITUPTHI: METAHOJ M ATAHOJL.
Bonopoanas cBs3b

16.MHOTrOaTOMHEIE CITUPTHI:
STHJICHIIIMKOIb U TIUIEPUH

Ypok "OnHoaToMHbIE TIpeAeTbHbIE
criupter" (POL)
https://resh.edu.ru/subject/lesson/476
9/start/150550/

VYpok "MHOroaToMHbIe CTUPTHI"
(MDIII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7488843?menuRef
errer=catalogue

17.®eHon: cTpoeHNE MOJIEKYJIbI,
(uznveckre U XUMHUUECKHUE
CBONCTBA, IPUMECHEHHE

18. Anpaeruast: hopManbaeTu |
areTajabaerua. AIEToH

19.01HO00CHOBHBIE TIPEICITEHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
YKCyCHast

Ypok "DeHoIbl 1 apoMaTHYECKUE
criupter" (POL)
https://resh.edu.ru/subject/lesson/572
7/start/150577/

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

Yok "OHOOCHOBHEIE NPENETbHBIE
Kap60HOBI>Ie KHUCJIOTHI. @I/BI/I‘-ICCKI/IC
u xumudeckue crorictea” (MOIII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/11849452?menuRe
ferrer=catalogue

20.I1paktuueckas padora Ne 1.
«CBoticTBa pacTBOpa YKCYCHOU

Ypok "YKCcycHas KUCIIOTa Kak
MpeICTaBUTENb MPEIeTbHBIX



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
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/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://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://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/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/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
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/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
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

KHUCJIIOTBD>

kapOoHOBBIX KucioT" (MOLII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7526880?menuRef
errer=catalogue

21.CnoxHble 23QHUPBI KaK
MPOU3BOJHbBIC KAPOOHOBBIX KUCIIOT.
T'maponms CoXHBIX 3GUPOB

22.Mpbli1a KaK COJIM BBICIIIUX
KapOOHOBBIX KHCIIOT, HX MOFOIIEE
JeUCTBHE

23.2Kupsl: TUAPON3, TPUMEHEHHE,
Ouosioru4ecKas pojib KHPOB

24.YraeBoapl: COCTaB,
knaccudurarys. Baxueitmme
NpeJCTaBUTENH: TIII0K03a, (PPYKTO3a,
caxaposa

25.Kpaxman 1 1eJuIo103a Kak
HPUPO/IHBIE TIOJIUMEPHI

26.0060011aronui ypok

27.AMUHBI: METUJIAMWH U aHWINH

28. AMMHOKHCIIOTHI KaK aM()OTepHbIE
OpraHUYecKUe COCTUHEHHS, UX
omosornueckoe 3HadeHue. [lenTu s

29.benku Kak NpUpoIHBIE
BBICOKOMOJICKYJISIPHBIC COCANHEHUS

VYpok "KapOoHOBBIE KHCIOTHI:
YKCYCHasl, OJIEMHOBAas1, CTEapUHOBAsL,
amuHOYKCcycHas" (MOLI)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/8481602?menuRef

errer=catalogue

VYpok "Bricme kapOOHOBEIE
KuCIoTeL. Mpma" (MOIII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7526876?menuRef

errer=catalogue

Ypok "Croxubie 3pupsI U KUPHL"
(MDILI)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7526883?menuRef
errer=catalogue

Ypoxk "XKupsil. Moromiue cpeactsa'
(PDIII)
https://resh.edu.ru/subject/lesson/595
2/start/150631/

Ypok "Yraesonsl. I'nroko3a.
Omnuroca- xapuasl. Caxaposa"
(PDIII)
https://resh.edu.ru/subject/lesson/615
0/start/150687/

VYpok "[lonucaxapupl, Kpaxmai,
nemtionosa" (POIL)
https://resh.edu.ru/subject/lesson/541
3/start/150714/

VYpoxk "Beluncienus no XuMu4eCKUM
YPaBHEHHUSM KOJIMYECTBA, 00bEMA,
MAacCHI BEIIECTBA IO KOJIUYECTBY,
00BEMY, Macce peareHToB WIIn
npoaykToB peakiun” (ML)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/8863808?menuRef
errer=catalogue

Ypok "AMUHBI, aHWIHH: CTPOCHUE,
CBOICTBA, OJIy4eHHE, TPUMEHEHUE"
(MDBIII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7575892?menuRef
errer=catalogue

VYpoxk "AmuHOKHCTOTEL. bemku"
(POIII)
https://resh.edu.ru/subject/lesson/474
3/start/150742/

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

30.ITpaktuueckas padora No2
"CgoticTBa 6enmkoB"

w/atomic_objects/10325359?menuRe
ferrer=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
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/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/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://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
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://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://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/10325359?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10325359?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10325359?menuReferrer=catalogue

31.HykJIeHHOBBIE KUCTOTHI 1 VYpok «HykJIeHHOBBIC KHCITOTHI»
(MDBII)
https://uchebnik.mos.ru/material_vie

32.Mrorosas KoHTpONLHAS paboTa 1 w/atomic_objects/10904543?menuRe
ferrer=catalogue
Vpox "OCHOBHBIE TTOHITHS XUMUHN
BBICOKOMOJIEKYJIIPHBIX COeTMHEHM"

33.0OcHOBHBIE MOHATUS XUMUH 1 (MD1II)

BBICOKOMOJIEKYJISIPHBIX COCMHEHUH https://uchebnik.mos.ru/material_vie
w/atomic_objects/11849570?menuRe
ferrer=catalogue

34.0cHOBHBIE METOBI CHHTE3A Ypox "Harypanbibiii Kay':{yK.

BBICOKOMOJICKYIISIPHBIX COCHHEHHH. 1 CuueTiieckue KayHyKH (PSLI)

TTHacTMACCH!, KayHuyKH, BOJOKHA https://resh.edu.ru/subject/lesson/615

’ ’ 2/start/150850/

OBUIEE KOJIMYECTBO YACOB 34

10 TTIPOI'PAMME



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/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://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne n/m
Tema ypoka

KoauuecTBOo yacoB
Kontpo

Bcero JbHbBIE
padoTsI

IIpakTu
yeckKue
padoThbI

DyeKTpOoHHBIE HU(POBHIE
o0pa3oBaTeJIbHbIEe pecypchl

1. XuMuuyeckui 3IEMEHT. POIII 11 xnacc

ATOM. DIIeKTpOHHASL https://resh.edu.ru/subject/29/11/

KOH(UTypaluus aToMOB. 1 MDO3III 11 knace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

2. . Cocrasiienue POII 11 xiace

3IEKTPOHHBIX (POPMYIT https://resh.edu.ru/subject/29/11/

CTPOEHHMS aTOMa 1 MDO3III 11 xnace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

3. . [lepuonmuueckuii 3akoH 1 POIII 11 kmace

[Tepronnueckas cucrema https://resh.edu.ru/subject/29/11/

J..MenneneeBa 1 MBI 11 xmacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

4 3aKOHOMEPHOCTH U3MEHEHUS POHI 11 kmacc

CBOJCTB DJIIEMEHTOB U UX https://resh.edu.ru/subject/29/11/

COEIMHEHHH M0 TPYyMIaM 1 1 MDOBII 11 xnace

MepHO/IaM. https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

5. CtpoeHue BelecTBa POII 11 xnacce

Xumuueckas CBs3b https://resh.edu.ru/subject/29/11/

1 MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

6. Buasl XMMHUYECKOH CBA3U POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

1 MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

7. IloHsiTHE O AUCHIEPCHBIX POIII 11 kmacc

cucremax.. PacTBopsr. https://resh.edu.ru/subject/29/11/

1 MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

8. Knaccudukanus n POIII 11 kmacc

HOMECHKJIATypa https://resh.edu.ru/subject/29/11/

HEOPraHUYECKUX COETUHEHNH. 1 MDOIII 11 knace

https://uchebnik.mos.ru/cataloque?aliases=le
sson_template,video lesson,video&subject
program ids=31937268,35909478



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

9. Knaccuduxanus
XUMUYECKUX pEaKInil B
OpraHUYecKou u
HEOpPraHWYECKOM XUMUH.

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

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

10. CxopoCTh XUMHYECKOU
peakuuu. @aKkTopsl,
BIHSIFOIIIE HA CKOPOCTh
peaxumu.

11. O6paTuMbIe peaKITuu .
XUMHUYECKOE paBHOBECHE.

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

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

12. CMelieHne XMUMHYECKOr 0
paBHOBECHsI

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

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

13. DnekTponuTHyecKast
JMCCOLUALIHS

14. IIpakTuueckas padora Ne 1
« Peakmun HoHHOTO 0OMEHa»

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

MDII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDOIII 11 xiace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

15. KonrpomnsHas pabota
«Teopernueckre OCHOBBI
XUMHUID»

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

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

16. OxucauTensHo —
BOCCTaHOBUTEILHBIC PEAKIIUN

17. . PaccraHoBka
ko3¢ puiuerros 8 OBP

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

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

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

MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

18. DnexTponIKu3 pacTBOPOB U
pacmjaaBoB

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

19. MeTaiibl, UX II0J0KEHHUE B
IICXD, ocobenHocTH
CTPOCHHS aTOMOB, (PU3UYECKUC
CBOMCTBA METAJIJIOB.

MOBIII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDOII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

20. CtaBel METAIOB

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

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

21. XuMu4ueckue cBOCTBa
METAJIJIOB TJIABHBIX TOATPYIII

22. XuMHYEeCKHUE CBONMCTBA
METaJUIOB MOOOYHBIX TOATPYIIT

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

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDOII 11 xace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

23.I1paxT.pad. Ne2 «Permienue
HKCIIEPUMEHTAIBHBIX 33/1a4 110
Teme «MeTauib»

24. HemeTamiel, ux
noJioxkenue B [IICXD,
0COOEHHOCTH CTPOCHHUS
aTOMOB.

25. ®u3znueckue cBOICTBA
HEMETAIIOB. AJIIOTPOIHS
HEMETAILIOB.

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

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=Ie
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program ids=31937268,35909478

26. XuMHUUECKHE CBOICTBA
HEMETAJLIOB.

27. Ilpakt.pad. Ne3 «Pemienue
9KCIEPUMEHTAIBHBIX 3a7a4 110
teMe «HemeTtammsn

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

MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=Ie
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sson_template,video lesson,video&subject
program ids=31937268,35909478

28. . O600mmenne

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

1 https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

29. HtoroBas KOHTPOJIbHAS POII 11 kmacc

pabora https://resh.edu.ru/subject/29/11/

1 MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

30. Heopranuueckue u POII 11 kmacc

OpraHu4ecKHe KUCIOThI 1 https://resh.edu.ru/subject/29/11/

OCHOBaHUS 1 MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

31. AmdorepHsIe POII 11 kmace

OpraHU4ecKue U https://resh.edu.ru/subject/29/11/

HEOPraHU4YeCKUe COCIUHEHUS 1 1 MDBHI 11 knace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

32.IlpencraBneHus 00 00X POII 11 kmacc

HAYYHBIX TIPUHITAIIAX https://resh.edu.ru/subject/29/11/

MIPOMBIIIJIEHHOTO TOTY4YEeHUS 1 MDOBII 11 xmace

Ba)KHEHIIINX BEIIECTB https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

33.YenoBek B MHUpE BEIIECTB U POHI 11 xmacc

MaTepuaoB. https://resh.edu.ru/subject/29/11/

1 MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

OBIIEE KOJIMYECTBO 33 5

YACOB I10 TTPOTPAMME
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Hopmbl oneHnBaHus y4eOHOro npeamera «XuMHus»

OneHka OTBETOB Yy4YalmMxcsli NMPU MNPOBeAeHUH YCTHOro ompoca QOueHka «5» craButcs B
CIIE/YIONIEM ciiydae: OTBET YYEHHUKA IOJIHBIH, CAMOCTOSITENbHBIN, MPABUIBHBIA, H3JI0KCH JTUTEPATypPHBIM
S3BIKOM B OIPEICIICHHOH JIOTMYECKOH TIOCIIEA0BATEIIbHOCTH, pAcCcKa3 COMPOBOXKIACTCS HOBBIMH
MpUMEepaMy; ydalluics OOHAPYKUBAET BEPHOE NMOHMMaHWE (U3NYCCKOW CYINTHOCTH PacCMaTPUBACMBIX
SIBJICHUW ¥ 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, JTa€T TOYHOE ONPECIICHUE M MCTOJKOBAHUE OCHOBHBIX
MOHATHH, 3aKOHOB, TCOPHH, MPAaBHILHOE OINpeAcicHre (U3MUSCKUX BEIMYMH, WX CIAWHHII U CIIOCOOOB
M3MEpEHUS; YUaIIWiCcs yMeeT NMPUMCHHUTH 3HAHWS B HOBOW CHUTYallMW TMPH BBIMOJHEHUU MPAKTHYSCKUAX
3aJlaHUi, 3HACT OCHOBHBIC IOHSATHS W YMEET OIECPUPOBATH HMMH IPU PEHICHUW 3a/1ad, MPABHILHO
BBITIOJTHSCT YEPTEKU, CXEMBI U TpaduKH, COMYTCTBYIOIIME OTBETY; MOYXET YCTAaHOBUTH CBSI3b MEXKIY
M3yYaeMbIM U paHee U3YUdEeHHBIM MaTepUAIOM IO Kypcy (M3HKH, a TAK)KE C MaTePHAJIOM, YCBOCHHBIM TIPH
W3YYCHUH JPYTUX MPEAMETOB; BIaJeeT 3HAHUAMU M yMeHHsIMH B o0beme 95% - 100% ot TpebGoBaHmii
MIPOTPaMMBI.

OuneHka «4» CTaBUTCSI B CJEAYIOIEM CJy4dae: OTBET YIOBICTBOPSET OCHOBHBIM TPEOOBAaHUSIM K
OTBETY Ha OIICHKY «5», HO COJCPKUT HETOYHOCTH B H3JIOXKECHUH (AKTOB, ONPEICICHUMN, MOHSITHH,
00BSICHEHUU B3aHMOCB5[3€I>i, BbIBOJaX U PCHICHUHU 3a1a4. HetouHocTH nerko HCIIPABJIAIOTCA IIPU OTBETC Ha
JOIMOJTHUTECIIBHBIC BOIIPOCHI; y‘IaH.[PIfICfI HC HCIOJB3YCT COOCTBEHHBIN IIaH OTBCTA, 3aTPYAHACTCA B
MPUBEJACHUN HOBBIX NMPUMEPOB, U NMPUMEHEHUHM 3HAHUM B HOBOWM CUTYaIlMH, Ca00 HCIOJB3YET CBS3HU C
paHee M3y4EHHBIM MaT€pUAIIOM U C MaTepUajoM, YCBOCHHBIM MPU HU3YYEHUU IPYTHX MPEeIMETOB; 00beM
3HaHUH 1 yMmeHui ydamerocs coctaBisitoT 80-95% ot TpebGoBaHMii IPOTrpaMMEL.

Onenka «3» CTAaBUTCSA B CJIeAYIOIIEM cydae: OONbIIas YacTh OTBETA YAOBICTBOPSET TPEOOBAHUAM
K OTBETY Ha OIICHKY «4», HO B OTBET¢ OOHAPYXHBAIOTCSA OTACIBHBIC MPOOCIBI, HE MPENATCTBYIOIINE
JaJIbHEHIIIEMY YCBOCHHUIO MPOrPaMMHOTO MaTepHalia; ydalluics OOHapyKMBaeT IMOHWMaHUE Y4eOHOTO
MaTepuaja TpH HEAOCTATOYHOW MOJIHOTE YCBOCHHUS TMOHSATHH WM HEMOCIICIOBATCILHOCTH HW3JI0KCHUS
MaTepuaga, yMeeT MPUMEHSATh IMOJYYCHHBIC 3HAHWS TPU PEIICHHH MPOCTHIX 3a1ad C UCIOJIb30BaHUEM
TOTOBBIX (OPMYJ, HO 3aTPYIAHSICTCS MPU PEHICHUH KA4YeCTBEHHBIX 3a7ad W 3a1ad, TPeOYIOIUX
npeoOpazoBaHuss (HOpMyN; ydYalIMWCS BIAACET 3HAHUSAMU U YMEHUAMH B oObeme He MeHee 80 %
COJICP)KaHUSI, COOTBETCTBYIOLIETO ITPOIPAMMHBIM TPEOOBAHUSM.

OneHka «2» CTaBUTCS B CJeIyIOIIeM Cjydae: OTBET HENPABUIbHBIH, MMOKAa3bIBACT HE3HAHUE
OCHOBHBIX MOHSATUH, HEOHUMAHNUE M3yYCHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBS3CH, HEYMEHHE padoTaTh C
y4eOHUKOM, peIlaTh KOJHMYCCTBECHHBIC M KAYECTBEHHBIC 3aJaud; YyYalllUKWCs HE OBJIaJe] OCHOBHBIMHU
3HAHUSIMHM ¥ YMECHHUSMH B COOTBETCTBHH C TPEOOBAHHMSIMH ITPOrPaMMBbI; yJaIllMUCs HE BIIAJCET 3HAHUSIMH B
o0beMe TpeOOBaHUI Ha OILIEHKY «3».

OueHka O0TBETOB y4alIMXCsl MPH NMPOBEeIEHUU CAMOCTOSITEIbHBIX U KOHTPOJIbHBIX PadoT:

Ouenka «5» craBuTCs B CIEAYIOIIEM CiTydae: pad0Ta BBIMOJHEHA TOJIHOCTBIO; C/IeIaH MEePEBO/T SIUHUIL
Bcex (usmuecknx BennuuH B «CH», Bce HeE0OXoJMMBbIE [aHHBIE 3aHECEHbI B YCIOBHUE, MPaBUIIBLHO
BBITIOJIHEHBI YEPTEkKHU, CXeMbl, TpaduKU, PUCYHKH, COMyTCTBYIOIINE PELICHUIO 3a/1ay, cAelaHa IMpoBepKa
110 HAaUMEHOBAHHUSM, IPABUIHLHO TPOBEJICHbI MAaTEMAaTHYECKHE pacueThl M JIaH IIOJIHBIA OTBET, Ha
KaueCTBEHHbIE U TEOPETUUYECKUE BOMPOCHI JIaH MOIHBIN, HCUEPIIBIBAIOIINN OTBET JIMTEPATYPHBIM S3BIKOM B
ONPENIETICHHOM JIOTMYECKOM MOCIEA0BATEIbHOCTH, YUalllUiCsl TPUBOJAUT HOBBIE IPUMEPHI, YCTAaHABINBAET
CBSI3b MEXKIY M3Y4aeMbIM U paHee M3YUYEHHBIM MaTepuajoM MO Kypcy (HU3UKH, a TaKKe C MaTepualiom,
YCBOEHHBIM MPU U3YyYEHUU APYTUX MPEAMETOB, YMEET MPUMEHUTh 3HAHUS B HOBOW CUTYallUM; yHalIUHCs
oOHapy)XMBaeT BEpHOE TMOHWMaHUE (UINYECKOW CYIIHOCTH  pacCMaTpUBAa€MbIX  SBIEHUN U
3aKOHOMEPHOCTEW, 3aKOHOB M TEOPHil, JA€T TOYHOE ONPEJEICHUE U MCTOJKOBAaHUE OCHOBHBIX MOHITHH,
3aKOHOB, TEOPHi, a TaKKe IMpaBWIBHOE OlpeneicHue (PU3NYECKHX BEIMYWH, UX E€IMHUIl U CIOCOOOB
HU3MEPEHUSL.



Onenka «4» craBuTcs B cjIeAyloleM ciay4ae: pa0oTa BbIIOJIHEHA MOJHOCTbIO WM HE
Menee uyeM Ha 80 % oT oObeMa 3ajgaHWsi, HO B HE MMEIOTCS HEIO0YEThl U HECYIIECTBEHHBIC
OMMOKK; OTBET HAa KAUECTBEHHBIE U  TEOPETHYECKHE BOMPOCHI  YIOBJICTBOPSET
BBHIIICTICPEYUCIICHHBIM TPEOOBAHUSIM, HO COJICPKUT HETOYHOCTH B H3JIOKEHUU (HaKTOB,
ompe/ieJICHUuM, MOHATHI, OObSICHEHUH B3aUMOCBS3EH, BBIBOJIAX M PEIICHUU 3a/1ay; y4dalluics
WCIIBITBIBAET TPYIHOCTH B NMPUMEHEHUHM 3HAHWI B HOBOW CHUTyalluM, HE B JIOCTATOYHON Mepe
WCIIOJNIb3YeT CBSA3M C paHee M3YyYEeHHbIM MATEpUAJIOM M C MaTepuajoM, YCBOCHHBIM IIpH
M3YYEHUU JPYTUX MPEAMETOB.

Ounenka «3» CTaBUTCH B CJeAYIOIIeM cydae: paboTa BBHIIIOJHEHa B OCHOBHOM BEpPHO
(0ObeM BBINIOJIHEHHOM YacTH COCTaBIsieT HEe MeHee 1/2 ot obmiero oowvema), HO JOMYIICHBI
CYIIECTBEHHbIE HETOUHOCTH; ydalluiicss oOHapyKMBaeT MOHMMaHUE y4eOHOIro Marepuaia Impu
HEJOCTAaTOYHOM IIOJIHOTE YCBOECHUS IOHATUH M 3aKOHOMEPHOCTEW; YyMeEeT IPUMEHSTh
IMMOJYYCHHBIC 3HAHUA NPU PCIICHHUU IMPOCTBIX 3aJad C HCIOJb30BAHUCM T'OTOBBLIX q)OpMyJ'I, HO
3aTPyAHACTCA NpPH PCIICHUHN KAYC€CTBCHHBLIX 3adad W CJIOXHBIX KOJWMYCCTBCHHBIX 3a1ad,
TpeOyromux nmpeodpazoBanus GOpMyII.

OneHka «2» CTaBUTCHA B CJeAyIOLIeM clydae: paboTa B OCHOBHOM HE BBITOJIHEHA
(oOBeM BBITIOJIHEHHOM 4acTu MeHee 1/2 oT obmiero oObema 3a/aHus); ydaluicsl MoKa3bIBaeT
HE3HAHHE OCHOBHBIX MOHATUHN, HENIOHMMaHUE HM3YYEHHBIX 3aKOHOMEPHOCTEH M B3aUMOCBSI3EH,
HE yMeeT pelniaTh KOJINYECTBEHHbIE U KaueCTBEHHbIE 3aJaUH.

OueHka 0TBETOB yYaIIMXCsl PU MPOBEICHUH J1A00PATOPHBIX padoT

OuneHka «5» cTaBuTCS B CIEAYIONIEM Cilydae: JJabopaTopHasi paboTa BBITIOJIHEHA B MTOJTHOM
o0beMe C COONIFOIGHMEM HEOOXOAMMOW TOCIeI0BATEILHOCTH TPOBEACHHUS OMNBITOB U
U3MEpEHUH; YdJaluicsi CaMOCTOSTEIbHO U pallMOHaJIbHO CMOHTHPOBAJl HEOOXOAMMOE
o0opynoBaHUE, BCE OMBITHl MPOBEN B YCIOBUAX M PEKHUMax, 00ECHEUMBAIOMIUX IMOTyUYCHHE
MPaBUJIbHBIX PE3YJIbTaTOB U BBIBOJOB; cOOM0Oqal TpeOoBaHUs 0€30MacHOCTH TPYAa; B OTYETE
MPaBMWJIBHO M AKKYpPaTHO BBIMOJIHUJ BCE 3alUCH, TaOJIUIbI, PUCYHKH, YEPTEXKH, rpaduku,
BBIYMCIICHUS; COCTAaBUJI YPaBHEHUS PEaKIU.

Onenka «4» craBUTCSl B CjelylolIeM cjy4dae: BbIIIOJHEHHE JaOOPaTOPHON pabOThI
YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OICHKY «5», HO YUYalIMiCs JOMyCTHI
HEZ0YEThl WIN HEerpyOble OMIMOKH, HE TIOBIUSBIINE HA PE3YJIbTAThl BBIIOJHEHHS paOOTHI.

Onenka «3» cTaBUTCA B CJeAylOleM cJydae: pe3ylbTaT BBIMOJHEHHONW YacTH
nabopatopHoil pabOThl TaKOB, YTO IO3BOJISET IMOJYYUTh MPABWIbHBII BBIBOJA, HO B XOJI€
MIPOBEJICHUS OMbITA U U3MEPEHHI €CTh CYIIECTBEHHBbIE OUIMOKH MpU HAMMCAHUHM YPaBHEHHI
peaKiuu.

OuneHka «2» CTaBUTCS B CJIeAYIOLIEM ciIy4dae: Pe3ylbTaThl BBITOIHEHUS J1a00paTOPHOM
paboThl HE MO3BOJIAIOT CAENAaTh MPABWIBHBIM BBIBOJ, U3MEPEHUS, BBIUMUCICHHS, HAOIIOICHUS
MIPOU3BOIMIINCH HEMIPABUIIBHO, YPABHEHUS PEAKIMil OTCYTCTBYIOT HIJIM UMEIOT TPyObIe OIIHOKH.

IHpumeuanus.

Bo Bcex crmyuasix olieHKa CHUXKAETCs, €CIIM YYSHUK He cOOoan TpeOOBaHUM TEXHUKH
0€30MacHOCTH MPHU MPOBEICHUM SKCIIEPUMEHTa. B Tex cimyuasx, KOrJa ydamuiics mokaszan
OpUTHHAIIGHBIM TOJXOJ K BBHITIOJHEHHIO pabOThl, HO B OTYETE COJAEpKATCAd HEIOCTATKH,
OIICHKAa 32 BBHITIOJHEHHE pPa0OThI, O YCMOTPEHHUIO YYHUTENs, MOXKET OBbITh MOBBIIICHA IIO
CPaBHEHUIO C YKa3aHHBIMU HOPMAMH.

TecToBBIi KOHTPOJIBb:

Lenpto TeCTOBBIX 3aJaHUN SIBJISIETCS BO3MOXKHOCTH BBISIBJICHMS 3HAHWUW, YMEHUH,
HaBBIKOB Ka&XJIOTO HCHBITYEMOr0, MO3TOMY B KayeCTBE HMHTEPIPETALUOHHON CHUCTEMBI
OTCUETAa HCIOJIb3YyeTCd KOHKPETHas MJsl OMNPEICIICHHOW BO3pPACTHOM TpYNIbl yYalluXcs
o0nacTh coep KaHus JAHHOTO YU4eOHOTO MpeaMeTa.



3aanus TECTOB Pa3padOTaHbI B IBYX GopMax:

1. 3akpbIThie 3amaHus (3aJaHUsi C BBIOOPOM OTBETOB, MPH KOTOPHIX HCIBITYEMbIH
BBIOMpAeT MpaBWIbHBIA OTBET M3 4YKCJa TOTOBBIX, NMpHJAracMbiX B 3aJaHUM TecTa (Kak
npaBuiio 2-4 BapuaHTa).

2. OTKpBITBIC 3aaHus (3aJaHs], B KOTOPBIX UCTIBITYEMbIH caM (hOpPMYIIUPYET OTBET).
[Ipu TecTupoBanuy Bce BepHbIe OTBETH OepyTes 3a 100%, Torna oTMeTKa BBICTABIISIETCS B COOTBETCTBUU
¢ Tabnuneit:

IMpoueHt BBIIOJIHEH U OTMeTKa

3aaHusl

95% wu Oostee OTJINYHO

75-94%% XOPOIIIOo

50-74%% YJIOBJICTBOPUTEIILHO
menee 50% HEYIOBJICTBOPHUTEITBHO

Ilepeyenb ommoOok I'pyObie ommoOKM:

- HE3HAHHWE OIpEeNeJIeHU OCHOBHBIX TOHSATHI, 3aKOHOB, TIPaBUJ, OCHOBHBIX
MOJIOKEHUN Teopuu, Gopmys, OOMIETPUHATHIX CHMBOJIOB 0003HAUYCHUS (PU3NYECKUX BEITUYHH, €IUHUIL
WX W3MEPEHUS,;

- HEyYMEHUE BbIIETUTh B OTBETE INIaBHOE;

- HEyMEHHE NPUMEHATh 3HAHUS Ul pelleHus 3a7ad U OOBSCHEHUS (PU3MUECKUX
SIBIICHUN; HEMpPaBUIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI 33aJaud WM HEBEpHbIE OOBSICHEHHS XOJa ee
pellleHys; He3HAaHHE MPUEMOB PEIICHUs 33a/1ay, aHAJIOTWUYHBIX paHee pElIeHHbIM B Kiacce, OIIHNOKH,
MMOKA3bIBAIOIME€ HENPaBUJIbHOE IMOHUMAHHWE YCIOBHS 3a/Jauyd WIM HENPAaBUWIBHOE MCTOJKOBAHHE
peuieHus;

- HEYMEHHE YUTaTh U CTPOUTH TpaduKy U MPUHIUIHATIBHBIE CXEMBIL;

- HEYMEHHE MOATOTOBUTH K paboTe yCTaHOBKY WM J1abopaTopHOe 000pYAOBaHHE,
IIPOBECTH OTIBIT, HEOOXOIMMBbIE PaCUeThl, WJIM UCIIOJIb30BATh MOJIyYeHHbIE JAHHbBIE JJISl BHIBOJIOB;

- HEOpeKHOE OTHOILIEHHE K J1abopaTOpHOMY OOOPYAOBAHUIO U U3MEPHUTEIbHBIM

npudopam;

- HEYMEHHE OTIPENICIIUTh MOKa3aHUE N3MEPUTEIBHOTO IPUO0pa;

- HEYMEHHUE COCTABIIATh YPABHCHUS PEAKIINH, DIICKTPOHHBIN OallaHC;

- HapylieHne TpeOOBaHWK TpaBWI  0OE30MAaCHOTO  Tpyla TMPH  BBITIOJTHCHUH
IKCTICPUMEHTA.

Herpy0Onbie ommoOxu:

- HETOYHOCTH  (OPMYJIUPOBOK, OIPEHCICHUHN, TOHATHH, 3aKOHOB, TEOPHIA,
BbI3BaHHbBIC HEMOJHOTOW OXBaTa OCHOBHBIX NMPH3HAKOB OINPEIEIIIEMOr0 MOHSATHUS, OIIUOKH, BhI3BAHHBIC
HECOOJIIOJICHUEM YCIIOBUH MPOBEJICHUN OTIBITA WA U3MEPEHUIA,

- OIIMOKK B YCIOBHBIX O003HAYEHHSIX Ha MPUHIMUIHUAIBHBIX CXeMax, HETOYHOCTHU
yepTexeit, rpadukoB, cxem;

- MPOIYCK WM HETOYHOE HANMCAaHUE HAMMEHOBAHUH eIMHUI] (PU3UIECKUX BETUUHH;

- HEepalMOHAIBHBIN BBIOOP XOAa PELICHHUS.

Henouersr:

- HEpallMOHANbHBIE 3alMUCH TPH  BBHIYMCICHUSX, HEPAlMOHAIBHBIE  PHEMbI
BBIYHCIICHUH, MPEOOpa30BaHU U pELICHH 3a/1a4;

- apudmernueckue OMMOKH B BBHIYMCICHUSIX, €CIH ATH OIIMOKH Tpy00 HE MCKaXKaIoT
PEAIbHOCTh MOJTYYEHHOTO Pe3yIbTara;

- OTJIeIbHBIE MOTPEITHOCTH B (JOPMYITHMPOBKE BOMIPOCA UITU OTBETA,

- HeOpeKHOE BHIMIOTHEHHE 3aIliCel, UepTexkei, cxem, TpaduKoB;

- opdorpaduyeckre v MyHKTyallMOHHBIE OITUOKH.
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	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 п...
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	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...
	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 пол...
	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 к...
	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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