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AHHOTAHUSA
K paboueii mporpaMmme no XuMHUH
cpeaHee o01ee 0Opa3oBaHue

Y4eOHblil mpeMeT

XuMmus 6a30BbIi YPOBEHB

KJ1accC

10-11

Cpok peanuzanuu

2 rona

KomnnyectBo yacos

B 10 kmacce 1 yaca B Heaesr0, UTOr0 34 4acoB B IO
B 11 kmacce 1 yaca B Heaesr0, UTOro 34 4acoB B IO
Hroro 68 vacos 3a 2 roga oO0y4deHusl.

Pabouas mporpamma
COCTaBJICHA B COOTBETCTBUU
c:

- IlporpaMMa 1O XUMHH Ha YpPOBHE CpPEIHEro OOIIEeTo
oOpa3oBaHus pa3paboraHa Ha ocHoBe DeepanbHOro 3aKOHA OT
29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHUN K  pe3ylbTaTaM  OCBOCHUS
dbenepanpHOl 00pa30BaTENBHOMN MPOTPAMMBI CPEHETO OOIIEro
o6pazosanus (OOIT COO);

- TpebOBaHMSIMU K pe3ylbTaTaM OCBOCHHMS  CpeaHel
00pa3oBaTeNbHOMN MIPOrpaMMBbI (JINYHOCTHBIM,
METanpeIMETHBIM, TPEIMETHBIM); OCHOBHBIMU TIOJXOJaMH K
pa3BUTHION  (OPMHUPOBAHUIO  Y4e€OHBIX  YHHMBEpPCAIbHBIX
nevictuit (YY 1) nnst cpeanero o0riero oOpa3oBaHus;

- ABTOpCKasi mporpaMma NpeAMETHOW JTMHUN Y4eOHHUKOB: IS
6azoBoro ypoBHs oOyueHusi aBtopel: [.E. Pymsutuc, ®.I.
®enpaman, M., «IIpocsemenne», 2019r. (Xumus 10 xiacc,
Xumus 11 kmacc)

YyeOHUK

st 6a3aBoro ypoBHs o0yueHus aBTopsl: [.E. Pym3utuc, ©.T.
®eapaman, M., «IIpocsemenney», 2019r.(Xumus 10 knacc,
Xumust 11 kmacc)

Lenn nzydyenus

K  nHampaBiieHMI0O  MEPBOCTENEHHOM  3HAYMMOCTH  TIpHU
peanmu3anuu 00pazoBaTeNbHBIX (DYHKIMI mpenMeTa «XUMUs»
TPaJUIIMOHHO  OTHOCAT  (OPMHPOBAHWE 3HAHHKA  OCHOB
XMUMHUYECKOH  HAykKd  Kak  oOyactu COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTHYECKON JICATEILHOCTH YEJIOBEKa U Kak
OJIHOTO W3 KOMIIOHCHTOB MHPOBOW KyJIbTYphL. 3ajaua
npeMeTra COCTOMT B ()OPMHUPOBAHUU CUCTEMbl XUMHUYCCKUX
3HaHUH — BaXHEWNMX (aKToOB, TMOHITUH, 3aKOHOB U
TEOPETHYECKUX  TIOJIOKCHHWH,  JIOCTYIHBIX  000OIICHUI
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKd, 3HAHUH O
HAyYHBIX METOJAaX W3YyYCHHS  BEIIECTB W XUMHYCCKUX
peaknuii, a Takke B (OPMUPOBAHHHM U PA3BUTHU YMCHHU W
Croco0OB  JICATENILHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHEM,
HAOJIIOICHUEM W TPOBEJACHUEM XHUMHUYECKOTO DKCICPUMEHTA,
COOJIIOJICHHEM TPaBHII OE30MACHOTO OOPAIIICHHUS C BEIIECTBAMU
B TIOBCEJHEBHOW KHM3HH, (OPMHUPOBAHHUE HHTEIICKTYAIbLHO
pa3BUTOM  JIMYHOCTH, TOTOBOH K  caMOOOpa30BaHHUIO,
COTPYIIHUYECTBY, CAMOCTOSITCIIbHOMY TPHHSATHIO PEUICHHI,
CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIOBHSIM
KU3HU; CHCTEMATHYeCKOe  MPHOOIICHWE  ydalluXcs K
CaMOCTOSITEJIbHOW TO3HABATEIIBHOW JIESTEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (POPMHUPYIOIIMM MOTHUBAIIUIO U Pa3BUTHE
crocoOHOCTel ~ K XuMHHM;,  OOeClieueHHe  YCJIOBHIA,
CIOCOOCTBYIONIUX MPHOOPETEHUI0 OOYYaIONIMMUCS ~ OTBITA




pa3HOOOpa3HOW JeATENbHOCTH, TO3HAHUS W CaMOIO3HAHMA,
KJIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIMI), HMEIOIINX
YHMBEPCAJIbHOE  3HAUEHHWE  JJII  pa3iMuYHbBIX  BHJIOB
NeATeNbHOCTH;,  (HOpPMUPOBAHME yMEHHH  OOBSCHATH U
OLICHMBATh SIBJICHUS OKPYXAIOLIEro MHpa Ha OCHOBAaHUU
3HAHMM M OIbITa, IIOJIYYEHHBIX MpPU U3YYEHUHM XUMUU;
¢dopmupoBanue y oOyJaromuxcs I'YMaHHUCTUYECKUX
OTHOLIEHWH, MOHUMaHHUsSI LEHHOCTU XUMHYECKUX 3HAHUU AJis
BbIPAOOTKM 3KOJIOTUYECKH 1I€J1IeCO00Pa3HOro TIOBEACHUS B
ObITY M TPYAOBOW AEATEIBHOCTU B LIEISX COXPAHEHUS CBOErO
30pOBb M OKPYXKAIOUIEH MPUPOJHOM Cpenpl; pa3BUTHE
MOTHUBAIlMM K OOY4YEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHMsI OOIIEYETIOBEUECKUX
LIEHHOCTEM.
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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma 1O XMMUM Ha YpOBHE CpeaHero ooOmero oOpa3oBaHus paspaboTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpasoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS (QenepalibHON 00pa30BaTenbHONW MPOTPAMMEBI  CPEIHETO
obmero o6pazoBanus (POII COO), mnpencraBieHHbix B dDenepalbHOM TrocynapCTBEHHOM
oOpazoBarensHoM ctangapte COO, c¢ yu€rom Konuenmwm mnpernojaBaHusi y4eOHOTO IpenMeTa
«Xumus» B 00pa3oBaTeNbHBIX Oopranu3anusax Poccuiickoit denepannu, peaqu3ylomuX OCHOBHBIC
oOpa3oBaTelbHbIE TPOTPAMMBI, ¥ OCHOBHBIX MOJIOKEHHH «CTpaTerudl pa3BUTHS BOCIHUTAHHS B
Poccuiickoit ®enepannu Ha nepuon 1o 2025 roga» (Pacnopsixenue Ilpasurenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOZOB K pa3pabOTKEe NPOrpaMMmbl MO XHMHUH, K OIpPEACNICHUIO OOIIel CTpaTeruu
oOyueHus, BOCOUTAHUS M PAa3BUTHUS OOy4arOIIMXCS CPEACTBAaMH Yy4eOHOTO IMpenMera «XUMHs Ui
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHIeNTyaimpHble mojoxerns ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTHU IIeJIed, COoAepKaHHs, pe3yabTaToB OOy4yeHHs U TpeOOBaHHHA K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe o0Opa3oBaHHE, TOJIy4aeMOE€ BBITYCKHUKaMH 00I11€00pa30BaTeIbHOW OpraHU3alluH,
SBIISIETCSI HEOTHEMJIEMOW 4YacThl0 WX 00pa3oBaHHOCTH. OHO CIYKHT 3aBEPIIAIONIMM ATaroM
peanu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIFOYEBBIX IIEHHOCTEH, MPHCYIINX
[IEJIOCTHOM CHCTeME XHMHUYECKOTO 00pa3oBaHMs. OJTH IIEHHOCTH KacaroTcs IIO3HAHHS 3aKOHOB
pUPOJIBI, (POPMHUPOBAHUS MHPOBO33PEHUS W OOIMICH KyJbTYPHI YEIOBEKa, a TaKKe IKOJIOTHUYECKH
000CHOBAaHHOTO OTHOIICHUSI K CBOEMY 3J0POBBIO M MPUPOTHON cpere. Peammsyercss XxuMmdeckoe
oOpa3zoBaHue OOyYaIONIUXCS Ha YPOBHE CpeaHero ooOmiero oOpa3oBaHHS CpEACTBAMU y4eOHOTO
npeaMera «XUMHUD», COIEpPKaHNE W MOCTPOSHHE KOTOPOTO OIPENENICHBI B MPOrpaMMe 110 XUMHUH C
yu€ToM creuu(PuKy HayKu XUMHUH, €€ 3HAU€HHs B MO3HAHUU MPUPOJBI U B MaTEpPUAIBLHOU KU3HU
oOmiecTBa, a Takke C y4€ToM OOIIMX IeJied U MPUHLUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o011iero oopazoBanus B Poccuiickoit deaepanuu.

XuUMHS KaK OJJIEMEHT CHCTEMbl €CTEeCTBEHHBIX HAyK MWrpaeT oco0yl0 pojib B COBPEMEHHOM
[IUBWIM3AIIMN, B CO3JIaHWM HOBOW 0a3bl MarepuaibHOW KyiabTypbl. OHa BHOCHT CBOW BKJIAJ B
(dbopMHUpOBaHHE PALMOHATLHOTO HAYYHOT'O MBIIUIEHUS, B CO3/IaHUE IEJIOCTHOTO MpeAcTaBieHus: 00
OKPY)KaIOIlleM MHpE KaKk O €IUHCTBE MPUPOJBI M YeloBeKa, KoTopoe (OpMUpYETCS B XMMHUU Ha
OCHOBE MOHMMAHHUS BEUIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHUEM BEILIECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHo B3aMMOAEHUCTBYS ¢ JPYTMMH €CTECTBEHHBIMU HAayKaMU, XHUMHUS CTala HEOThEMJIEMON YaCThIO
MHUPOBOM KYIBTYpbl, HEOOXOJMUMBIM YCIOBHMEM YCIEUIHOTO Tpyda U KU3HU KaKJIOTo YJIeHa
obmiectBa. CoBpeMeHHass XMMHsI KaK HayKa CO3HWJaTelbHasl, KaKk HayKa BBICOKHX TEXHOJIOTHH
HalpaBJIeHa Ha PEUICHHE TNI00ATBHBIX MPOOIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOH, MUIIEBO, SKOJIOTHUECKON 0€30MaCHOCTH U OXPaHbI 310POBbSL.

B cootBercTBUM ¢ OOMMMHU LEISIMH U MPUHIMIIAMHU CPETHEro OO0IIero oOpa3oBaHUsS COJIECpKaHHUE
npenmera  «Xumus»  (10-11  kimaccel, 0a30Bblii  ypOBEHb  HM3y4CHHs]) OPHUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJArOTOBKY OOYYalOUIMXCA, HEOOXOJAUMYIO UM Ui
BBIPAOOTKH MHUPOBO33PEHUYECKHMX OPHEHTHUPOB, YCIEIIHOTO BKJIOYEHHUS B IKU3Hb COIIMYyMa,
IPOJOJDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.
CocraBnsiomuMu npeaMera «XUMHUs» SBISIOTCA 0a30Bble Kypchl — «OpraHuyeckas XuMUs» H
«O0mas 1 HeopraHuyeckas: XMMHsS», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHHMH MO HEOPraHWYECKOM XMMMHU (C BKIIOUEHHEM 3HAHUH U3
oOmielt XMMHM) U OpraHudeckoi xuMuu. POpMHpPOBaHME JAHHOM CHCTEMBbl 3HAHUH MPHU U3YYEHUU
npeaMmera o0ecreyrBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO MHOrooOpas3us BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxanus KypcoB — «Opranndeckas Xumusi» U «OOImas 1 HeopraHUYecKast XUMUs
copMHpoBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO MOJX0Ja K M3YYEHHMIO Y4eOHOro
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MaTepuasa U OOYCIIOBJI€HA HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAaHMM Ha OINpPeNesIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XMMMM BELIECTBA paccMaTpUBAIOTCA Ha
YPOBHE KJIACCUUECKOM TEOPUH CTPOECHUS OPraHMYECKUX COCIUMHEHWH, a TaKKe Ha YpOBHE
CTEPEOXUMUYECKHUX U AIIEKTPOHHBIX MPEICTABICHUH O CTpoeHHH BemecTB. CBeleHHs 00 N3y4aeMbIX
B KypcCe€ BELIECTBaX JAIOTCA B Pa3BUTHUU — OT YIJIEBOJIOPOIOB JIO CJIOXKHBIX OMOJIOTMUECKN aKTHUBHBIX
coenquHeHul. B Kypce opraHm4eckod XMMHU IOJIy4alOT Pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE
OCHOBHOTO o00mIero o00pa3oBaHusl IE€pBOHAYAIbHbIE IPEACTABICHUS O XUMHUYECKOM CBS3H,
KJIacCU(MKAIIMOHHBIX TMPHU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX CTPOCHHUS, O
XUMHYECKON PEAKIUU.

[Tox HOBBIM yriIOM 3peHUs B peaMere « XuMus» 0a30BOr0 YPOBHS PacCMaTPUBACTCS N3yUCHHBIN Ha
YPOBHE OCHOBHOT'O O0IIIEro 00pa30BaHUs TCOPSTUICCKUI MaTepruan U (PaKTOJIOrMIeCKUE CBEICHUS O
BEIIECTBAX U XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0Ias 1 HeopraHuueckas XuMus»
00yyarouMMcsl MPeloCTaBISIETCd BO3MOXHOCTh OCO3HATh 3HAUEHHE IEPHOJUYECKOrO 3aKOHa C
OOLIETEOPETUUECKUX M METOJOJOTUYECKUX IMO3ULUN, TIIyOXKe MOHITh HCTOPUYECKOE H3MEHEHUE
(yHKIIMI 5TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIONIEH U TPOTHOZUPYIOIIEH.

Ennnas cucrema 3HaHMM O BaXHEHMIIMX BENIECTBAX, WX COCTaBE, CTPOCHUH, CBOWCTBaX H
MPUMEHEHUH, a TaKK€ O XMUMHMUYECKUX PEaKLMSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX HPOTEKAHUS
nononHsAercs B Kypcax 10 m 11  kjmaccoB  snmeMEHTaMM  COJIEp)KAaHMS, HMMEILIUMU
KYJIbTYPOJOTHYECKM M TMPUKIAJAHOM Xapakrep. OTH 3HAHUA CHOCOOCTBYIOT MMOHHMAaHHIO
B3aMMOCBSI3U XUMHH C JPYTUMU HayKaMH, PacKpbIBalOT €€ pojib B MO3HABATEIbHONW U MPAKTUYECKOU
NeSITENIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBA)XKEHMsI K MPOLIECCY TBOPUYECTBA B 00JIaCTH
TEOPUU M TPAKTUYECKUX TPUIOKEHUNH XUMHUHM, TIOMOTAIOT BBIMTYCKHUKY OpPHUEHTUPOBATHCS B
OOLIECTBEHHO U JINYHOCTHO 3HAYUMBIX TPOOIIEMax, CBSI3aHHBIX C XMMHEH, KpUTUYECKH OCMBICIINBATh
uHpOpPMALIMI0O M TPUMEHATh €€ s TONOJIHEHUS 3HAHUW, pElIeHUS HWHTEJUIEKTYalbHbIX H
SKCIEPUMEHTAJIbHBIX HCCIENOBAaTENbCKUX 3a7ady. B 1emom coaep:kaHue y4yeOHOro mpeameTa
«XUMHS» JaHHOTO YpPOBHS H3YUEHHS OPHEHTUPOBAHO Ha (OPMHUPOBAHHE Yy OOYYAIOIIMXCS
MHPOBO33PEHYECKON OCHOBBI JIsi MOHMMaHMUS (QUIOCO(PCKUX HIEH, TaKuX Kak: MaTepUalbHOE
€IMHCTBO HEOPraHW4YeCKOro W OPraHuYecKoro Mupa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB UX
COCTaBOM M CTPOEHHMEM, IMO3HABAEMOCTb NPUPOJHBIX SIBJICHUW IMYTEM SKCIIEPUMEHTA U PELICHHS
MPOTUBOPEUUN MEX]y HOBBIMH (PaKTaMH U TEOPETUYECKUMHU MPEANOChUIKAMHU, OCO3HAHHE PpOJIU
XUMHHM B PEIICHUU 3KOJIOTHYECKHX MpoOsieM, a Takxke MpobiemM cOepekeHUs IHEPreTHYECKUuX
PECYPCOB, ChIPbs, CO3/1aHHS HOBBIX TEXHOJIOTUI U MaTepUAIIOB.

B mnnane pemeHus 3amad BOCHUTAHUS, DPA3BUTHS M COLMAIM3ALMU OOYYAIOHIMXCS MPUHSATHIC
MIpOrpaMMOM MO XUMHUHM TOAXOJbl K ONPEIEICHUIO COAEpPKAHUSA M IIOCTPOCHHUS IpeaMera
npenycMarpuBaoT (GOPMUPOBAHME YHUBEPCANBHBIX Y4e€OHBIX JEHCTBUN, HMEIOIUX 0a30Boe
3HAUEHUE AJIS Pa3IMYHBIX BUJOB ACATEIHLHOCTHU: pelleHus mpoliem, MOoNcKa, aHaau3a u 00paboTku
uHpopManuy, HEOOXOAMMBIX Ui TPHOOPETEHHs OMbITa MPAKTUYECKOM U MCCIIEIOBATENbCKOM
NEeSATENbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IIO3HAHUU XUMUHU.

B nmpakTtuke npenogaBaHusi XMMUU Kak Ha yPOBHE OCHOBHOTO 00111ero o0pa3oBaHus, Tak U HAa YPOBHE
cpenHero ooOmiero oOpa3oBaHUS, NMPU OMPEACICHUU COAEPKATENBHOM XapaKTepUCTHKU LieJei
M3y4YeHUsl TMpeaMeTa HaIpaBiICHUEM MEPBOCTENEHHOM 3HAYMMOCTH TPAJULIUOHHO TPU3HAETCS
(dbopMUpOBaHME OCHOB XHMHMUYECKOW HAyKd Kak O0OJacTH COBPEMEHHOTO eCTeCTBO3HAHMS,
MPAKTUYECKOW NIEATEIbHOCTU 4YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJMYECKON TOYKM 3PEHUS TaKOW MOAXOX K ONPENCIICHUIO LeJIel M3Y4YEHHs NpeaMeTa SBISETCS
BIIOJIHE OIPaB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUsS TIAaBHBIMU IEJIIMU U3Yy4eHHUS MpeaMeTra «XUMHs» Ha 0a30BOM
ypoBHe (10 —11 k1.) ABHSAIOTCA:

e (QopmMupoBaHHE CHUCTEMBl XUMHUUYECKUX 3HAHUHA KaK Ba)KHEHIEH COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOUW KapTHUHBI MUPA, B OCHOBE KOTOPOU JIeXKAT KIIOYEBbIC OHATUS, (YHIAMEHTATbHBIE 3aKOHBI
U TEOPUU XUMHUHU, OCBOCHUE S3bIKa HAYKH, YCBOCHME U IMOHMMAHHE CYIIHOCTH JOCTYIHBIX
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0000IIeHNT MHMPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOPHEH UX pa3BUTUSA H
CTaHOBJICHUS;

e (QopmupoBaHHe U pPa3BUTHE TPEJCTABICHUNA O HAYYHBIX METOJAX IO3HAHUS BEIIECTB H
XUMHYECKUX PEaKIHid, HEOOXOMUMBIX /s TPHOOPETEHUS YMEHUW OPUEHTUPOBATHCS B MHUPE
BEIIECTB U XUMHUYECKHUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUYCCKOW M TIOBCEIHEBHOM
KU3HH;

® pa3BUTHE yYMEHHH M CHOCOOOB JEATENBPHOCTH, CBS3aHHBIX C HAOIIOJACHHWEM M OOBSCHEHHEM
XUMHUYECKOTO HKCIIEPHUMEHTA, COOIIOICHIEM MTPAaBUII O€301TacHOTO OOpPAIeHHUs C BEIIECTBAMHU.
Hapsiny ¢ atim, comeprkaresbHasi XapakTepUCTHKA IIeNiei U 3aad U3ydeHHsl IpeMeTa B IporpaMme
[0 XUMHUHU YTOYHCHA W CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH TNPHOPHTETAMHU B CHUCTEME
cpennero oOmiero oopazoBanusi. CerojHsi B MPENOJaBaHUU XUMUU B OOJIBIIEH CTENEHH OTHAETCS
MPEAMOYTCHNE TMPAKTHICCKOW KOMIIOHEHTE COJAepKaHus OOydeHUWs, OpPHEHTUPOBAHHOW Ha
MIOATOTOBKY BBIIYCKHHKa 0011€00pa30BaTeIbHON OpraHu3aliiy, BIaICIOero He HabopoM 3HaHU, a
(YHKIIMOHATTEHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMHU aKTUBHOTO TOJTydeHUS 3HAHUHA U
MPUMEHCHHSI UX B PEaTbHOM JKH3HU JUIS PEIICHUS MPAKTUISCKUX 3a/1ad.

B cBs13u ¢ 3TUM NpH U3y4eHHUHU TIpeaMeTa «XUMHUsSD) JOMUHHPYIOIee 3HaYeHHE MTPHOOPETAIOT TaKue
[EJIN ¥ 33/1a9H, KaK:

amanTanus oOyJarmuxcs K YCIOBHSAM JIHMHAMHYHO pPa3BUBAIOIIETOCS MHpa, (HOPMHUpPOBAHHE
WHTEIUICKTYaJbHO  pPa3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHHIO, COTPYIAHUYECTBY,
CaMOCTOSITCIBHOMY TPHUHATHIO TPAMOTHBIX PEMICHUH B KOHKPETHBIX IKU3HECHHBIX CHUTYAIUAX,
CBSI3aHHBIX C BEIICCTBAMH U WX IPUMEHEHHEM;

dbopmupoBaHre y OOyYarOMIMXCS KIFOUEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETCHIIHI), HMEIONINX
VHHUBEpCAJbHOE 3HAYCHHWE JUISI PAa3IMYHBIX BHIOB JICATEIHHOCTH: DPEIICHHsS Tpo0iieM, MOUCKa,
aHanu3a u o0paboTku WHOOpPMAIMK, HEOOXOJAMMBIX I TPHOOPETEHHUS OMBITA JCSATEILHOCTH,
KOTOpasi 3aHUMaeT BaXXHOE€ MECTO B TO3HAHMM XUMHUHU, a TaKKe I OLEHKH C TO3UIHMA
9KOJIOTMYECKON 0e30MacHOCTH XapaKTepa BIMSHHS BEIIECTB U XMMHYECKUX MPOLIECCOB HA OPraHU3M
4eJl0BEKa U IPUPOJIHYIO CpPEay;

pa3BUTHE T[IO3HABATENbHBIX HHTEPECOB, WHTEIUIEKTYAIbHBIX W TBOPYECKHX CIOCOOHOCTEH
00yJaroImuXxcsi: CIOCOOHOCTH CaMOCTOSITEIBHO TMPUOOpeTaTb HOBBIE 3HAHHWS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU MNOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHBbIE WH(OpPMAalMOHHbIE
TEXHOJIOTUU Ui TMOUCKAa U aHalu3a yuyeOHOM M HaydHO-MOMYJISAPHON MHGOPMalUu XUMHYECKOTO
COJIepKaHNUS;

dbopMupoBaHMEe U pa3BUTHE Yy OOYYarOMIMXCS aCCOLMATUBHOTO U JIOTMYECKOTO MBIIUICHHUS,
HaOI0JaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOJIMMBI, B YaCTHOCTH,
MIPH IAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPHUMEHTA;

BOCIIUTaHHE y oOydaromuxcs yOeKIEHHOCTH B T'YMaHHUCTUYECKOW HAMpPABICHHOCTH XUMHH, €€
BaYKHOU pOJIU B pELICHUH IIO0ATBHBIX TPOOJIEM PallMOHAIBHOTO IPUPOIOTIOIB30BAHUS, TTOTIOTHEHUS
SHEPreTHUYECKUX PECYpCOB U COXpPAHEHHS MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH
OepeKHOrO0 OTHOILIEHHS K TMPUPOAE M CBOEMY 3/J0pPOBbIO, a TaKXkKe MPUOOPETEHUsI OIBITa
WCIO0JIb30BAHUS TIOJYYCHHBIX 3HAHUN JIJIS1 IPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIUSX, CBA3aHHBIX
C XUMUYECKUMHU SIBJICHHUSIMH.

B yueOGHOM mnaHe cpenHero obmiero oOpa3oBaHUs MpeaMeT «XUMHUsS» 0a30BOTO YPOBHS BXOJHUT B
COCTaB MpeaAMeTHOM 00acTi «EcTecTBeHHO-HAYYHbIE TIPEIMETHDY.

OOmiee yMcaO 4acoB, OTBEAEHHBIX A M3YyYEHHMs] XMMHM, Ha 0a30BOM YpOBHE CpEAHEro oOIIero
oOpa3oBanus, cocraiseT 68 yacos: B 10 kimacce — 34 yaca (1 gac B Hepemnto), B 11 kimacce — 34 vaca
(1 gac B Henemnto).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKOH XUMHH

[Ipenmer opraHnyeckoi XUMUU: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAUEHUE B IOJIYYEHHHM HOBBIX
BELIECTB M MaTepuayioB. Teopust cTpoeHus opraHuueckux coenuHeHuil A. M. byrieposa, eé
OCHOBHBIE TOJOKEHUsA. CTpyKTypHBIE (HOPMYJBI OpPraHMYECKHX BeHIeCTB. [ OMOJIOTHS, H30MEpHs.
XuMHYeckas CBSI3b B OPraHU4ECKUX COETUHEHUSAX — OJMHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o KkiaccupuKalMyd OpraHUYecKUX BemiecTB. HomeHknarypa OpraHMyecKux
COeIMHEHUH (cucTeMaTHdecKasl) U TPUBUAJIbHbIE Ha3BaHUS BAXKHEHIIMX MpEICTaBUTENEH KJIaccoB
OpraHMYECKUX BEIECTB.

DKcrepuMEeHTANIbHbIE METO/Ibl U3yUEeHMsI BEIIECTB U MX IPEBpAIeHH: 03HAaKOMJIEHHE ¢ 00pa3iaMu
OpraHMYECKHX BEIIECTB W MaTepHajaMd Ha HUX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ OPTaHUYECKUX
BEIIECTB, HAOJIIOJICHNE U ONMUCAHHE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIEHUI0 OPTaHUYECKUX
BEIIECTB MPU HarpeBaHuM (IJIaBjieHHUe, OOyTriIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psiA. MeTaH M 3TaH — NpOCTEHIINE MPEACTABUTEIN
aJIKaHOB: (PU3UYECKHE W XMMUYECKHE CBOMCTBA (peakuuu 3aMeIIeHHs] U TOPEHHUS), HAXOXKICHHUE B
MIpUPO/Ie, OTyYeHHE U IPUMEHEHHUE.

AJNKEHBI: COCTaB W CTPOEHWE, TOMOJIOTMYECKHMH psA. OTWIEH W NOPONUJIEH — MPOCTEHIINe
NPEICTaBUTENIN AJKEHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBAa (peakuuu T'MIpUPOBaHMUS,
rajJlor€HUPOBAHUS, TUIPATALIUH, OKHCICHHS U TIOJIMMEPU3allu1), OJy4eHUE U IPUMEHEHHE.
Anxamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHue, BaKHEHIIME XUMUYECKHE CBOWCTBA
(peaxuus nonumepusanuu). [loaydyeHne CHHTETUYECKOTO KaydyKa U PE3UHBL.

AJIKMHBI: COCTaB UM OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUN psl. AUETHUICH — MPOCTEHIIHIA
IIPEJCTaBUTENb AJKMHOB: COCTaB, CTPOEHHE, (PU3MUeCKHMe U XUMHUYECKHE CBOWCTBA (peakuuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALlUH, TOPEHUS), IOJYyYeHUE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHHe, (GHU3MUECKME U XUMHUYECKHE CBOMCTBa  (peakuuu
rajJJoreHUpOBaHUsl M HUTPOBaHUs), MOJIydeHHE U IpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qu3zuueckue u xumuueckue cCOUCMBA (peakyuu 2aio2eHupoO8aHUs U HUMPOBAHUS), NONYyUeHUue U
npumeHnenue.  TOKCMUHOCTb  apeHOB.  l'eHernueckas  CBA3b  MEXKIY  YIVIEBOJOPOJAMH,
IIPUHAUICKANTUMU K Pa3JIMYHbIM KJIaCCaM.

[IpupoiHBIE HCTOYHUKH YTIeBOJOPOJOB. [IpupotHblil ra3 u nomyrHele HeTsIHbIE Ta3sl. He1h U €€
npoucxoxaeHue. CrocoObl  mepepaboOTKM  He(TU: MEperoHka, KpPeKUHr  (TepMHUYECKHil,
KaTaJuTuaeckuil), nuposus. [IpoaykTsl nepepaboTku HeTH, UX IPUMEHEHHE B IPOMBILUIEHHOCTH U
B ObITY. KaMeHHBIH yroib ¥ IPOAYKTHI €ro nepepaboTKH.

DKcIepUMEHTAIbHbIE METO/Ibl M3YYEHUs BEIIECTB M UX MPEBpAILEHUI: 03HAKOMJIEHHEe ¢ 00pa3naMu
IlacTMacc, KaydyykoB W pe3uHbl, kosuiekuuu «Hedte» u «Yroap», MoJelupoBaHUE MOJIEKYII
YTJIEBOJOPOOB M TaJIOT€HONPOU3BOIHBIX, IIPOBEICHNE MPAKTUUECKOW PabOThl: MOJyYEeHUE STHIIEHA
U U3y4YECHHUE €TI0 CBOUCTB.

Pacuérnpie 3amaun.

Bbruncnenuss mo ypaBHEHUIO XMMMYECKOW peakiuu (Macchl, 00b&Ma, KOJMYECTBAa HCXOJHOTO
BEIIECTBA UM MPOJIYKTa peaKkiMK MO U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOHBIX
BELIECTB WJIN IPOAYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckne coeANHEHUs!

[IpenensHble OJHOATOMHBIE CHUPTHI. METaHON W 3TaHOJ: CTPOEHHE, (PU3MUECKHUE U XUMUYECKHE
CBOMCTBa (peakUMM C AaKTUBHBIMH METa/UIaMM, TaJOr€HOBOJOPOJIAMH, TOpPEHHUE), IPUMEHEHUE.
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Bopoponneie cBs3uM MexAy MOJEKYIaMU CHHUPTOB. JleicTBME METaHOJAa W 3TAaHOJa HAa OPraHu3M
4eJI0BeKa.

MHOroaToMHbI€ CHHUPTHL. ODTUJICHIVIMKOJIb M TJIMLEPUH: CTPOEHHUE, (U3NYECKHEe U XHUMHUYECKHE
CBOMCTBaA (B3aMMOJEICTBUE CO IIEIOYHBIMU METAJIIaMH, KaueCTBEHHAs! PEaKLMsl HA MHOTOAaTOMHBIE
cnupThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumMeHeHue riuiepruHa 1 3TUIICHT JIUKOJIS.

@eHOoJI: CTPOEHHE MOJICKYIIbI, (U3MUECKHE W XHMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue denoua.

Anpaerunibl U kemowsl. QOopManbIeruj, aueTalbJACTUl: CTPOCHHE, (PU3NYECKHEe U XUMHUYECKUE
CBOMCTBa (peaKkIMM OKHUCICHUS M BOCCTAHOBJIEHMS, KAaueCTBEHHbIE PEAKIMH), IOJy4eHHE U
IIPUMEHEHHUE.

OnHOOCHOBHBIE MpeJeNibHbIE KapOOHOBBIE KUCIOThl. MypaBbUHAs U YKCYCHAsl KUCJIOTBI: CTPOCHHUE,
¢usznueckne M XUMHYECKHE CBOilcTBa (cBoilcTBa, oOmMe s Kjacca KHUCJIOT, peaklus
sTrepuduKalnum), TModaydeHne u mnpumeHeHue. CreapuHOBass U OJEMHOBas KHUCJIOTHI  Kak
MIPEJICTAaBUTENN BBICIIMX KapOOHOBBIX KHMCIOT. MbUIa Kak COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE JENUCTBHE.

CrnoxHble 3¢upbl Kak NMPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIponu3 cioxHbIX 3¢upoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. bruosornueckas posib )KUPOB.

VYrneBoapl: cocraB, KiacCHU(UKAIUs YriaeBOAOB (MOHO-, AW- W TMoOJHcaxapuipl). [rokoza —
MPOCTEHIINIA MOHOCAXapuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYIbl, (PU3MUYECKHE W XUMHUUYECKUE
cBoiicTBa (B3aumozeiicTBue ¢ ruapokcugoM Meau(ll), okucieHrne aMMUayHbBIM PAacTBOPOM OKCHJA
cepeopa(l), BoccraHoBiIeHHE, OpOXEHHE TJIOKO3bI), HAXOXICHUE B TPHPOJAC, IPUMEHEHHUE,
ouosnoruyeckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nenironosa kak npupoiHbie nojuMmepsl. CTpoeHue Kpaxmana v HeJuToa03bl. Ousndeckue
U XUMHUYECKHE CBOMCTBA Kpaxmasia (THAPOIn3, KaueCTBEHHAs PeaKLUs C HOJIOM).
DKCclepuMEHTAIbHBIE METO/Ibl U3yUYEeHHsI BEILECTB U MX MpPEBpaIleHU: IPOBEACHNE, HA0M0IeHUE U
OMHCAHNE JAEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX
cnupToB (OokucieHue HTaHosa okcuaoMm wmeau(ll)), MHOrOaTroMHBIX CHUPTOB (B3aUMOJICHCTBHUE
rmrepura ¢ ruapokcuaom meau(ll)), ampaernmoB (OKMCIEHHE aMMHAYHBIM PAacTBOPOM OKCHJIA
cepeopa(l) m ruapokcumom wmemu(ll), B3ammomelcTBHE Kpaxmaia C HOAOM), TPOBEIACHUE
MIPaKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

Bbrunicnenusi mo ypaBHEHHMIO XMMHMUYECKOM peakuuu (Macchl, o0bEMa, KOJIMYECTBA MCXOJHOTO
BEIECTBA WJIM MPOJYKTa PeaKlUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BEIECTB WM IPOAYKTOB PEAKIIIH).

A3oTCcoepKale OpraHn4eckie CoeqMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(OTEpHBbIE OpraHu4ecKre coeMHeHN. PU3NYECKUue U XUMUYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha IpyUMepe IHiKuHA). bruonorudeckoe 3HaueHne aMHUHOKUCTOT. [lenTust.

benku kak mpupoaHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuyHas, BTOpUYHAs U TpEeTUYHAS
CTpYKTypa 0emKoB. XMMUYECKHE CBOWCTBA OENKOB: TUAPOIIN3, JCHATYpaIUsl, KAYeCTBEHHbIE PEAKIINH
Ha OeTKu.

DKCIepUMEHTAIbHBIE METObl M3Y4YEHUs BEIISCTB W UX MpPEBpalleHMi: HAONIIOJACHHE U OIMUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypaIusi OEIKOB MPU HATPEBAHUHU, [IBETHBIC PEAKIINH OEJIKOB.
BricokomoieKyJIsIpHbIe COeIMHEHHUS

OcHOBHBIE NOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHUI: MOHOMED, TOJUMED, CTPYKTYpPHOE
3B€HO, CTENEHb IOJIMMEpPHU3alluu, CpeIHsAs MOJeKyispHas macca. OCHOBHBIE METOJBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUHN — MOJMMEPHU3aLUs U MOJTUKOHICHC CAIHSI.

DKcIepUMEHTaIbHbIE METO/Ibl U3yYeHUs BEIIECTB M UX MPEBpallleHH: 03HAKOMJIEHHEe ¢ o0pa3naMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB.

Me:xnpeaMeTHbIE CBS3H.



Peanuzanusi MeXNpeAMETHBIX CBs3€d IpU H3Y4YEHUM oOpraHuyeckoil xumuu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHITUH,
SIBJIFOILUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO11re ecTeCTBEHHO-HAYYHbIE TIOHSATHS: SIBJICHUE, HAYYHBIN (aKkT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIN3,
CHHTE3, KIacCU(pHUKAIH, IEPUOTUIHOCTD, HAOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT, MOICTUPOBAHUE.
®dusnka: Marepus, BSHEprus, Macca, aroM, O3JEKTPOH, MOJIEKYyJa, SHEPreTHUYEeCKUd YpOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKHUE BEITUYMHBI M €AWHUIIBI UX
H3MEpEHUsI.

Buosnorus: knertka, opranusm, ouocdepa, 0OMEH BEeUIeCTB B OpraHu3Me, (OTOCUHTE3, OMOIOTUIECKH
aKTHBHBIC BemlecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (DEpPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorusi: mNHILEBbIE TPOAYKTHl, OCHOBBI PAI[MOHAJIBHOTO THUTAHHSA, MOIOIINE CPEJCTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE Iperaparbl, MaTepuaabl U3 HCKYCCTBEHHBIX M CHUHTETHMUECKUX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHU

XuUMHUYeCKu d7eMeHT. AToM. Slnpo artoma, M30TOMBI. DJIEKTPOHHAs 000J0YKa. DHEPreTHYECKUE
YPOBHH, TOAYpOBHH. ATOMHBIE OopOuTamu, S-, P-, O- smemeHTBl. OCOOEHHOCTH paclpeaeIeHus
JJIEKTPOHOB IO OpOWTaIsIM B aToMax »dJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHAS
KOH(UTYpaIus aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuonuueckas cucrema xumudeckux sieMeHtoB JI. M. Menpeneena.
CBs3p mepuoanueckoro 3akoHa u Ilepumogmyeckoid cuctembl XuMHUYecKHX siaeMeHToB JI. .
MeHnneneeBa ¢ COBPEMEHHOM TEOpUEU CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB
XMUMHYECKUX JJIEMEHTOB M 00pa3yeMbIX HMMH MPOCTBIX M CIOXKHBIX BEIIECTB MO Tpynnam Hu
nepuoam. 3HaueHHue NePUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMUYECKasi CBsA3b. BUAbI XMMHUECKON CBs3M (KOBaJCHTHAs HEMOJIApHAs U
MoJIsIpHAsi, MOHHAsA, MeTajuinyeckas). MexaHu3Mbl oOpa3oBaHUs KOBAJICHTHON XHMHYECKOHN CBSI3U
(oOMeHHBIN u JIOHOPHO-AKIIECTITOPHBIN ). Bopopoanas CBSI3b. BanenTtHoCTb.
DneKTpooTpULATENbHOCTh. CTeneHb OKuciaeHus. IOHbI: KAaTUOHBI U aHUOHBI.

BemecTBa MOJNEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA.
Tunel KpucTaNIMYeCKUX pPEImETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPHUCTAJUIMYECKOM
PEIIETKY.

[TonsiTie o qucnepcHBIX cucTeMax. VICTUHHBIE W KOJUIOMHBIE pacTBOPBL. MaccoBas 10Jis BellecTBa
B pacTBope.

Knaccudukanuss Heopranuueckux coeauHeHuid. HomeHkiaTypa HEOPraHMYECKUX  BEIECTB.
I'enetnyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, MPUHAUICKAIINX K PA3IMYHBIM KJIaccaM.
Xumuueckas peakius. Knaccudukanus XUMHUECKUX peaklvii B HEOPTraHMYECKON U OpraHudeckon
XUMHUHU. 3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUsS W MPEBPALIEHUS SHEPrUU IpU
XUMUYECKUX PEAKIHUSAX.

CkopocThb peakiuu, e€ 3aBUCUMOCTb OT pazNuyHbIX (hakTopoB. OOpaTuMble peakiuu. XUMUYECKOe
paBHOBecHe. DAaKTOPHI, BIUSIONINE HA COCTOSIHUE XUMHUecKoro paBHoBecus. [Ipunnun Jle Hlatensbe.
DnexTponuTHueckas aucconuanus. CuimpHble U cialbie 37eKTpodauThl. Cpeda BOIHBIX PAacTBOPOB
BEILIECTB: KUCTas, HEUTpalibHas, HIEJI0YHAsl.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

DKCIIepUMEHTAIbHBIE METOJbl W3YyUeHHUs BEIIECTB M HMX MPEBpAICHUI: AEMOHCTpalus TaOIuil
«Ilepuonuueckass cucrema xumuueckux siemeHToB JI. WM. MenneneeBa», u3ydeHue mojenei
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KPUCTANTMYECKUX PEIETOK, HAOIIOACHHWE M ONHCAHWE JAEMOHCTPALMOHHBIX M J1AOOPaTOPHBIX
ONBITOB (pa3joKEHUE IEPOKCUAA BOJOpPOJA B INPUCYTCTBUU KaTajau3aTopa, ONPEAEICHUE CPEbI
pacTBOpOB BELIECTB C IIOMOIIbI0 YHUBEPCAIBHOIO HWHIMKATOpA, PEAaKUMM HMOHHOIO OOMEHa),
MPOBEACHUE TPAKTUYECKOW paboThl «BiusHue pa3snu4HbIX (PAaKTOPOB HA CKOPOCTh XUMHYECKOM
peaxum».

Pacuérnbie 3amaum.

Pacu€rbl no ypaBHEHHUSM XMMMUYECKUX PEAKIUH, B TOM YHUCJIE TEPMOXUMUYECKHE PACUETHI, PacUEThI
C MCIOJIb30BAaHUEM MOHATHUS «MAcCOBasi J10J BELIECTBAY.

Heoprannueckass xumus

Hemeramnsl. [lonoxenne HemeraiuioB B llepuomuueckoit cucreme xumudeckux sneMeHtos [[. M.
MenneneeBa 1 0COOEHHOCTH CTpPOEHUSI aTOMOB. PU3NUYECKUE CBOWCTBA HEMETAJIIOB. AJUIOTPONUS
HEMETAJJIOB (Ha MpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAIJIOB (TajloT€HOB, Cephl, a3oTa, ¢gocdopa, yriepoaa u
KpEMHHUS1) ¥ UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COCTUHEHNUH).
[IpumeHeHne BaKHENIINX HEMETAIIJIOB U UX COCMHEHU.

Meramibl. [lonoxenne meramioB B llepuommueckoit cucreme xumudeckux aviemeHTtoB [ .
MenneneeBa. OCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX 000J04eK aToMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTauioB. CIlaBbl METaUIOB. OJIEKTPOXMMHYECKHI pAl HanpsKeHUi
METaJJIOB.

XUMHUYECKUE CBOMCTBA BAKHEHIIIMX METAJIOB (HATPUM, KaJIMW, KAJIBIMI, MAarHUMA, aTFOMUHUH, ITUHK,
XpOM, KEeJe30, MEJIb) U X COSTMHEHUH.

O61ue croco6bl Noay4eHus MeTamioB. [IpuMeneHe MeTamuioB B ObITY U TEXHUKE.
DKCIepUMEHTAIbHBIE METO/bl H3y4YeHMsI BEIIECTB M MX MpEBpallleHud: H3ydeHHe KOJUIEKIUU
«MeTauibl ¥ CIIaBbl», 00pa3LOB HEMETAIUIOB, PEIICHNE YKCIIEPUMEHTAIBHBIX 3ajjay, HAOM0ICHUE U
OMHCaHUE JEMOHCTPALIMOHHBIX U JJaOOPATOPHBIX OMBITOB (B3aUMOJECHCTBUE TMAPOKCHIA ATFOMHHMSA
C pacTBOpaMH KUCJIOT U I€10Y€el, KaUeCTBEHHbIE PEAKLIUU Ha KATUOHBI METAJUIOB).

Pacuérhpie 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA, MAcce WM
00bEMY OTHOTO W3 YYACTBYIOIIMX B PEAKIMH BEHIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BElIECTBA) IPOJYKTOB pPeaKI1H, €CJIM OJJHO U3 BELECTB UMEET IPUMECH.

XuMHus H )KU3Hb

Posp xumuu B 00ecrieueHUH 3KOJOIMUYECKOH, SJHEPreTUYECKON U MUIEeBO 6e301acCHOCTH, pa3BUTHU
MeauIuHbL. [IoHATHE 0 HAyYHBIX METOJaX NO3HAHMS BEILECTB U XUMUYECKUX PEAKLIUM.
IIpencraBnenus 00 OOWMX HAyYHBIX MPUHLIMIAX [TPOMBIIIIEHHOTO IOJYYeHHUs Ba)KHEUIIMX
BEIIECTB.

YenmoBek B MuUpE BEUIECTB W MaTEpUAIOB:  BAXKHEHIINE CTPOMUTEIBHBIE  MaTepUalbl,
KOHCTPYKLMOHHBIE MaTepualbl, KpacKH, CTEKIO, KepaMHKa, MaTepuajbl Uil DSJIEKTPOHUKH,
HaHOMAaTepHalibl, OPraHUYECKUE U MUHEPAJIbHbIE yI0OpEHUs.

XuMHS U 3700pOBbE YEJIOBEKA: IPaBWJIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX IIPENaparoB, INPaBHIIA
0€30I1aCHOT'0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XMMHUH B IOBCEAHEBHOM KU3HMU.
Me:xnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBA3eH MU M3ydeHUH oOlIel 1 HeopraHuuecko xumuu B 11 kiacce
OCYIIECTBIISICTCS Yepe3 MCIO0JIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHATHH, TaKk U MOHITUH,
SABJIAIOILMAXCSI CACTEMHBIMHU JUISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1u1re ecTecTBEHHO-HAY4HbIe MOHATHSA: HAY4YHBIH (DakT, rumoresa, 3aKOH, TEOPHUsl, aHAJHU3, CHHTES,
KJaccu(uKanys, MEepUOJUYHOCTh, HAOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBaHNUE, H3MEpPEHHeE,
SIBJIICHHUE.

®dusnka: wmarepus, DHEpPIrHs, Macca, aroM, »JJEKTPOH, IPOTOH, HEWTPOH, HWOH, W30TOl,
palMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYeCKUi YypOBEHb, BEIIECTBO, Teno, 00BEM, arperaTHoe
COCTOSIHUE BEIeCTBa, (PU3UUECKUE BEIMUUHBI U TUHUIIBI UX U3MEPEHHUS, CKOPOCTb.
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Buosorusi: kieTka, opraHnusM, 3KocucTemMa, onocgepa, MakKpo- 1 MUKPOIJIEMEHTBI, BUTAMHHBI, 0OMeH
BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHUYCCKasA HNPOMBIIUICHHOCTb, MCTAJUIYprusd, MMpOU3BOACTBO  CTPOUTCIIBHBIX
MaTepUaoB, CEIbCKOXO3SIICTBEHHOE POM3BO/ICTBO, MUILEeBast MPOMBIIIJICHHOCTb,
(bapMaHeBTI/I‘ICCKaﬂ MNPOMBINIJICHHOCTDb, IMPOU3BOJACTBO KOCMETHUYCCKUX IPCIapaTroB, MPOU3BOACTBO
KOHCTPYKIHMOHHBIX MaTCpHaAJIOB, SJICKTPOHHAA ITPOMBIIIIJICHHOCTh, HAHOTCXHOJIOTUH.



IVNTIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMW HA BFA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpPeOOBAHMS K pe3yJlbTaTaM OCBOCHHS OOYYaIOUIUMHKCS IMPOTPaMM
cpenHero oOmiero oOpa3oBaHUs (JTMYHOCTHBIM, METANPEIMETHBIM M TpeAMEeTHbIM). Hayuno-
METOIUYECKON OCHOBOM AJi pa3pabOTKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS IIPOTrpaMM CPEIHETO
o011ero 00pa3oBaHUS SBIISCTCS CHCTEMHO-ACSITSIBHOCTHBIN TTOIXO/T.

B cooTBeTcTBHUM C CHUCTEMHO-ACSTEIBHOCTHBIM TMOJXO0JOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHHUS TpeaMeTa «XWMHsS» Ha YPOBHE CpeqHEero oOmero oOpa3oBaHUS BBIJCICHBI CIICIYIOIINAC
COCTaBJISAOLIHE!

OCO3HAaHUE OOYyYAIOIIUMHCS POCCHUUCKONW TpakJIaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJU4Yre MOTUBAIIUU K 00YUYCHHIO;

LeJICHANTPaBJICHHOE PAa3BUTHE BHYTPEHHHUX YOKICHUM JIMYHOCTH HA OCHOBE KJTFOYEBBIX IIEHHOCTEN U
HMCTOPUYECKUX TPAIUIUN 0a30BOI HAYKH XUMUU;

TOTOBHOCTh M CHIOCOOHOCTHh OOYYaIOIMIUXCsl PYKOBOJICTBOBATHCS B CBOCH JESITEIIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYITAMH IIEJIOCTHOW CUCTEME XUMUUYECKOTO 00pa30BaHUs;

HaJu4he TPaBOCO3HAHUS DKOJOTUYECKOW KYIbTYphl W CIIOCOOHOCTH CTaBHUTh €M M CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS TMpeaMeTa «XUMHUs JOCTUTAIOTCS B €IWHCTBE YUeOHOU H
BOCIIUTATEIILHON JIESATEIPHOCTH B COOTBETCTBUM C TYMaHHUCTHUYECKHMH, COIMOKYJIbTYPHBIMU,
IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM U HJA€ajJaMH POCCHMCKOTO TpakJIaHCKOTO O0OIlecTBa,
NPUHATHIMU B OOLIECTBE HOPMaMU M NpaBWJIAMHU TOBEICHMS, CHOCOOCTBYIOLIMMHU IMpolieccaM
CaMOIIO3HAHUs, CAMOPa3BUTHUSI U HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIINUXCS.
JIMYHOCTHBIE PE3yAbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTPaKalT CHOPMUPOBAHHOCTH OIIBITA
MO3HABATEIbHON M MPAKTUYECKON NeATeNbHOCTH OO0YyYaroIIMXCs MO0 peaju3aluu MPUHATHIX B
oOu1ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxkIaHCKOro BOCIIMTAHUA:

OCO3HaHUS 00y4YaIOUIMMUCS CBOUX KOHCTUTYIIMOHHBIX IpaB M 00A3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABOTIOPSIIKY;

MIPEJICTaBJICHUS O COLIMATIbHBIX HOPMaxX U MpaBUiIaxX MEKIUYHOCTHBIX OTHOLIIEHUHN B KOJIJICKTHUBE;
TOTOBHOCTH K COBMECTHOH TBOPYECKOW AEATEIHbHOCTU MPU CO3AAHUU YUEOHBIX MPOEKTOB, PEUICHUH
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh W NPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTUKY M apryMEHTbl JPYTrUx Mpu
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOU 1eATEIbHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEHIO OTEYECTBEHHON XUMUU;
YBOKEHUA K MPOLIECCY TBOpYECTBA B OOJACTH TEOPHUM M MPAKTHUECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHKECHHS HAYKU €CTh Pe3ylbTaT UIMTEIbHBIX HAOIIOACHUN, KPOTIOTIUBBIX
AKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSTHHOTO TPpyAa YYEHBIX U TPAKTUKOB;

WHTEpeca W TIO3HABaTENbHBIX MOTHBOB B TOJNYYEHUH M TMOCIEAYIONIEM aHaiu3e HUHPOpMAIUHU O
MEepPEAOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHHBATh CHUTYyalldd, CBSI3aHHbIE C XUMUYECKHUMH SIBICHUSAMU, W TMPUHUMATH
OCO3HAHHBIE PEUIECHUs, OPUCHTUPYACHh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLIEHMBATh CBOE MOBEICHUE U MOCTYNKH CBOUX TOBAPHUIIEH C MO3UIIMI HPABCTBEHHBIX U
MPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;
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4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

MMOHUMAaHWUS [IEHHOCTEH 3I0pOBOTO M 0e30macHOTO 00pa3a JKU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (DU3HUECKOMY U TICUXUIECKOMY 3/I0POBBIO;

coOnrofieHns mpaBuil 0€30TacHOTO OOpaIleHUsl C BEIIECTBAMHU B OBITY, MOBCEAHCBHOW XKM3HU W B
TPYZIOBOU AESATEIBLHOCTH;

MMOHUMAHMS [EHHOCTH TPABWJI WHIMBUIYaJbHOTO W KOJUIEKTMBHOTO O€30MaCHOTO TOBEIACHUS B
CUTYaIMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCJEACTBUI U HEMPUATUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTHKOB,
KYpEeHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIICOBATEIILCKON JCSITETLHOCTH, OOIIECCTBEHHO
MOJIE3HOM, TBOPUYECKON U APYTUX BUJIAX NEATEIbHOCTH,

YCTaHOBKHM Ha aKTHBHOE YYaCTHUE B PEIICHUHU MPAKTHYECKUX 3a/1ay COIMAIBHOM HAIPaBJICHHOCTH (B
paMKax CBOETO Kjlacca, IIKOJIbI);

HWHTEpeca K MPAKTHYECKOMY H3YUEHHUIO TPOQEccHil pa3jIuvyHOro poja, B TOM YHCIIE HAa OCHOBE
MPUMEHCHHUSI IPEJIMETHBIX 3HAHUN TI0 XHMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPyJI0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYaTbHOW TpaeKTOpHH oOpa30oBaHus, Oymyiei
npodeccur M peanr3alui COOCTBEHHBIX JKM3HEHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBA;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTUYECKH 11EeTIECO00Pa3HOTO OTHOIIEHUS K MPUPOJIC, KaK HCTOYHUKY CYIIECTBOBAHUS KU3HHU Ha
3emiie;

MMOHUMAaHMSI TJIOOATBHOTO XapakTepa dKOJOTHUECKUX MPOOJIeM, BIUSHUS IKOHOMHUYECKUX MPOIIECCOB
Ha COCTOSIHME MTPUPOJTHON M COLIMATBHOMN CPeIbl;

OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BaHUSI JIOCTHIKEHHWH XUMHH JUIsl pEIICHUs BOIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HEMPUSATUS NCUCTBUM, NMPUHOCAIIUX BPEI OKPYXKAIOMIEH NPUPOJHON cpene, yMEeHUs
MPOTHO3UPOBATHh HEOJIATONMPHUATHBIE AKOJOTHYECKUE TMOCIEACTBHS MPEANPUHUMACMBIX JICHCTBUN U
MPEeAOTBPAIATh UX;

HaJU4HsS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHHUS, SKOJOTHYECKOW KYJIBTYPBI, OMBITA JCATCIbHOCTH
AKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATbCS HWMH B  IIO3HABATEIHHOM,
KOMMYHUKAaTUBHOH M COLMAJIbHON MPAKTHKE, CIOCOOHOCTH W YMEHHsI aKTUBHO IPOTHBOCTOSITH
UJIC0JIOTUH XeMohoouu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00IIeCTBEHHOW MTPAKTHUKH;

MMOHUMAaHUs CHeU(PUKA XUMUU KaK HAyKd, OCO3HaHMs €€ poiiu B (POPMUPOBAHHU PALMOHAIBLHOTO
HAyYHOTO MBIIUICHHUS, CO3/IaHUU IIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKarolleM MHpEe Kak o
€AMHCTBE TPHUPOJBI U YEJIOBEKA, B MO3HAHWU IMPHUPOIHBIX 3aKOHOMEPHOCTECH M PEIICHUU IPOoOIeM
COXpaHEHUS MMPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJIS COBPEMEHHOW IMBWJIM3AalUU: B €€
T'YMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOW pOJNM B CO3JaHUM HOBOUM 0a3bl MaTepHalbHOM
KYJIbTYpPbI, PEIICHUU TI00ATBHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHUS YEJOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MHUIIEBON U IKOJIOTUYECKOW 0e30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, 00€CIIeYeHUH
YCIOBUHM YCHENIHOTO TPYAA U AKOJIOTHUYECKH KOM(MOPTHOM KU3HU KaXKIOTO UiieHa O0IIecTBa;
€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: MOHMMAHUS CYIIHOCTH METOJIOB MO3HAHUSA, UCIOJIb3yEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOJIydaeMble 3HAHUS JJIsl aHAIHN3a U OObSICHEHUS
SIBJICHUN OKPY’KAOIIEr0 MUpa W MPOUCXOAIINX B HEM M3MEHEHHH, YMEHUS JIeNaTh 000CHOBAHHBIE
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3aKIIIOYEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX C LIEIbI0 OJIYYEeHUS JOCTOBEPHBIX
BBIBOJIOB;

CMOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XHUMHMYECKHE 3HAHUS JJIs peIIeHus mpodiieM B
peaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON JACSITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHHUI0O M CaMOOOpPA30BAHMIO, K aKTHBHOMY
[IOJIyYEHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUU C KU3HEHHBIMU ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3InYHbIX cepax npodhecCnOHATLHON IS TeIbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3yabTaThl OCBOEHUS YueOHOro mnpeamera «XHMHUsS» Ha YPOBHE CpEIHErO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HauyuMble Ui (OpMHMpOBaHHMS ~ MHPOBO33PEHHUS  OOydarolUXcsd  MEXAUCHUIIIIMHAPHBIE
(MexTnpeMeTHbIE) 00IeHayYHbIe MOHATUS, OTPaXKaroIlle 1IeJOCTHOCTh HAyYHOW KapTUHBI MUpa U
CHGIII/I(i)I/IKy MCTOAOB TIIO3HAHUSA, HCIIOJB3YEMBIX B CCTCCTBCHHBIX HAayKax (MaTepm{, BEUICCTBO,
SHEPTHUsl, SBJICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DAKT, MPUHITUII, TUTIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICIOBAHNE, HAOIIOICHIE, N3MEPEHUE, IKCIIEPUMEHT U JPYTHUE);

YHUBEpcaJbHble yueOHble JelcTBUS (IIO3HABaTeNbHbIE, KOMMYHHUKAaTUBHBIE, DETYISITHBHBIE),
obecreunBaromnue QGopMupoBaHue (GYHKIIMOHAIBHOW TPaMOTHOCTH W COLMAIBLHON KOMIICTCHITHH
00yJaroIMXcs;

CIIOCOOHOCTH 00YJAIONIUXCSl UCIIOJIB30BaTh OCBOCHHBIC MEKIUCITUTUTHHAPHBIC, MUPOBO33PEHUYCCKHE
3HAHUS U YHUBEpCAJIbHbIE YUeOHbIE IEHCTBUS B IIO3HABATENBLHOM U COLIMAIbHON MPaKTHKE.
MertanpenmeTHbIe pE3yIbTAThI OTpaXaroT OBJIAJICHUE YHUBEPCAIBHBIMUA yaeOHBIMU
MMO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU ACHCTBUSMH.

OBJajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU I/ CTBUSIMH:

1) 6a3oBble JJorMYecKHUe AeHCTBUS:

CaMOCTOSTENHHO (POPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;
OTIPENeTIATh e NIEeATeILHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HMX JOCTHKEHHUS, COOTHOCHUTH
pe3ynbTaThl IEATETLHOCTH C TIOCTABJIICHHBIMU TEJISIMU;

WCIIOJIb30BaTh MIPU OCBOEHWUHW 3HAHUM MPHEMBI JIOTHYCCKOTO MBIIIJICHUS — BBIJCISATh XapaKTepPHBIC
MPU3HAKK TIOHATHH M YCTAaHABIMBATh MX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHSTHUS
JUTsl OOBSICHEHHSI OTACIIBHBIX ()aKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAIIUU BEIIECTB U XUMHUYCCKUX PEaKIIHi;
yCTaHaBJIWBATh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXKIY U3YYaeMbIMU SIBJICHUSMU,

CTPOHUTH JIOTHYECKHE pacCyXJCHUS (MHIYKTUBHBIC, JEAYKTHBHBIC, [0 aHAJOTHUH), BBISABIATH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPUBAEMBIX SBJICHUAX, (POPMYIHpOBATH BBIBOABI U
3aKITFOYCHUS;

MPUMEHATHh B MpoIlecce MO3HAHUS, HCIOIb3yeMble B XHUMHUU CHMBOJIMYECKHE (3HAKOBBIC) MOJEINH,
peoOpa3oBbIBATh MOJICILHBIE TIPEICTABIICHUS] — XUMHYCCKHI 3HAK (CUMBOJI) 2JIEMEHTA, XUMUYECKasI
dbopMyna, ypaBHEHHE XHMHYECKON pEakIuu — NpU PEUIeHHH Y4eOHBIX TIO3HABATENBHBIX H
MPaKTUYECKUX 3a7ad4, NPHMEHSATh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS JJIA BBISBICHUS
XapaKTEepPHBIX MPU3HAKOB U3Y4aeMbIX BEUIECTB M XUMUYECKHX PEaKIIHA.

2) 6a3oBble HCCJIEI0BATEILCKHE IeliCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEI[ECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh HENM U 33JaYd HCCIEIOBAHUS, UCIOJIB30BATh MOCTABJICHHBIE M CAMOCTOSITENHHO
chopMynupOBaHHBIE BOMPOCH B KAaueCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (OpMHpPOBAHUS
TUMOTE3bI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUMH;

BIIIETh HABBIKAMH CAMOCTOSITEILHOTO TJIAHUPOBAHUS U MIPOBEJICHUSI YUEHUIECKUX SKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHs HAOMIOaTh 3a XOJIOM TpOIlecca, CAMOCTOSTENBHO MPOTHO3UPOBATh €T0
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pe3yabTar, (HOpMyaHpoBaTh OOOOIIEHUS M BBIBOABI OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB
HCCJICIOBAHUS, COCTABIISITH 000CHOBAHHBIN OTYET O MPOJICITAHHON paboTe;

npuoOpeTaTh OMBIT YUYEHHYECKOW HCCIEeIOBATENbCKOH M MPOEKTHOM JEATENbHOCTH, MPOSBISATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHHOMY MOUCKY METOJIOB PEIICHUS MPAaKTUYECKUX 3a/1ad,
IIPUMEHEHUIO PA3JIMUYHBIX METOJIOB ITO3HAHUS.

3) pab6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B PA3IUYHBIX MCTOYHUKAX HMHPOpMAUU (HAYYHO-TIOMYJSIpHAS JIUTepaTypa
XMUMHMUYECKOTO COJIEp)KaHus, CIpaBOYHble MocoOus, pecypchl VHTepHeTa), aHAJIW3UPOBAThH
MHGOPMAIIHIO Pa3IMYHBIX BUJOB U (HOPM IPEACTaBICHUS, KPUTUIECKU OILICHUBATH €€ JOCTOBEPHOCTD
1 HEIPOTUBOPEUUBOCTD;

(bopMynHpOBaTh 3aIPOCHl U MPUMEHSTH PA3JIMYHBIE METOIBI NMPH MOUCKEe U 0TOOpe mHpopMaIwH,
HE0OX0IMMOM ISl BHIOJHEHUS Y4eOHBIX 3a1au ONPEeIEHHOTO THIIA;

MPUOOpPETaTh OMBIT HCIOIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH M Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpATh ONTUMAaJIbHYIO (pOpMy npeacTaBiieHus: HHpopManuu (Cxembl, rpaduku,
JarpamMMmsl, TaOJIUIbl, PUCYHKH U IPYTHE);

WCIO0JIb30BAaTh HAy4YHBIM SI3bIK B KAyeCTBE CPEACTBA NpHU paboTe C XUMHUYECKOW HHpOpMaIuei:
MPUMEHITh MEXIpeAMETHble ((pu3nMueckue M MaTeMaTHyecKue) 3HAaKHM M CHUMBOJIBL, (OPMYIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKNE CPEJCTBA HATTISIAHOCTH.

OBnajgeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3aJlaBaTh BOINPOCHI M0 CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ JAuajora W/WIH JUCKYCCHUH,
BBICKa3bIBaTh  HJ€U, (QOPMYIMpPOBAaTH CBOM  MPEUIOKEHHUS  OTHOCHUTENIBHO  BBIIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYNIaThb € IPE3EHTALMEH  PE3ylbTATOB  IIO3HABATEIBHOW  JIEATEIBHOCTH, IOJY4YECHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPH BBIIIOJIHEHUN XHMHYECKOTO JKCIEPUMEHTA,
IIPAKTUYECKON PabOThl MO HCCIEAOBAHHIO CBOMCTB M3Yy4aeMbIX BEILECTB, pealu3alMd y4eOHOTro
npoekTta M (OpPMYIUpOBaTh BBIBOABI IO pe3yJbTaTaM IPOBEIEHHBIX HCCIEAOBAHUN IyTEM
COIJIACOBAHUS MO3ULMI B X0/ 00CYXAEHUS 1 0OMEHa MHEHHSIMH.

OgBy1ajeHHe YHHBEPCAJIbHBIMH PEryJIATHBHBIMH ACHCTBUAMM:

CaMOCTOSITEJIBHO TUIAHUPOBATh U OCYILECTBIIATH CBOIO ITI03HABATEIBHYIO JCSTEIBHOCTD, ONPEEIIAs €€
LeJM M 3aJauyd, KOHTPOJUPOBATh M IO Mepe HeOoOXOAMMOCTH KOPPEKTUPOBATh IpelaraeMblid
QJITOPUTM JEWCTBUIM IPU BBINOJHEHUM Y4eOHBIX M MCCIEIOBATEIbCKUX 3a]lay, BbIOMpaTh HauboJiee
3pPeKTUBHBIN CIIOCOO UX peIIeHUs C YYETOM MOITy4eHHs] HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX
peakuusx;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH AEATEILHOCTU HAa OCHOBE CaMOaHAJIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenMeTHBIe pe3ynpTaThl OCBOCHMS Kypca «OpraHudecKast XUMUs OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEICTABICHUI O XUMUYECKOM COCTaBIISIONIEH eCTeCTBEHHO-HAYYHO! KapTHHBI
MHUpa, POJIM XUMHM B TIO3HAHUM SIBICHUH NPHUPOJBI, B (POPMHPOBAHUU MBIIUIEHUS U KYJIbTYPbI
JMYHOCTH, €€ (PyHKIHMOHAIBLHONH I'pPaMOTHOCTH, HEOOXOAUMOM JUIs peleHus MPaKTUYECKUX 3a/1a4 U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE CHCTEMON XMMMUYECKUX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOLINE IOHATHS
(XMMHUYECKHI  DJIEMEHT, aToM, »JJEKTpOHHAas O000JOYKa aromMa, MOJIEKY/a, BaJEHTHOCTb,
ANIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKass CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas H
COKpaIl€HHasi), MOJIb, MOJISIPHAsl Macca, MOJIAPHBIH 00BEM, YIIepoaHBIA CKeNeT, (PYHKIMOHAIbHASA
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IpyIIa, pagukai, U30Mepusi, N30Mepbl, TOMOJIOTMUYECKUHN s, TOMOJIOTH, YIJ1€BOJAOPOIbl, KUCIOPOT
U a30TCOJEpIKAIINE COECIUHEHUS,, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEJIMHEHMS); TEOPUH U 3aKOHBI (TEOPUsI CTPOEHUsI OpraHuyeckux Bemects A. M. byrnepoBsa, 3akoH
COXPAaHEHHUsI MacChl BELLIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUH A3bIK XUMHH; MUPOBO33PEHUECKHE
3HAHUS, JIEXKAIIUE B OCHOBE IMOHUMAaHMS INPUUYMHHOCTM U CHCTEMHOCTH XHMMUYECKUX SIBJICHUM,
(aKTOJOTMYECKUE CBEICHUS O CBOMCTBAxX, COCTaBe, MOJYYEHHMH W OE€301IaCHOM HCIIOJIb30BAaHUH
BAYKHEHIIINX OPraHUYECKUX BELIECTB B OBITY U IMPAKTUYECKOM J1€ATEIBHOCTH YEJIOBEKA;
c(OPMHUPOBAHHOCTh YMEHHUH BBISBIATH XapakTepHbIC MPH3HAKH TOHSATHH, YCTaHABIMBAaTh WX
B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIWE IOHATHS IPU ONHCAHUM COCTaBa, CTPOECHMS U
MPEBPALLIECHUN OPTAHUYECKUX COCTUHECHU;

COPMHUPOBAHHOCTh ~ YMEHHUI  HCIOJB30BaTh XUMHUYECKYI0 CHUMBOJUKY JUIA  COCTABIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaI€HHON) (OpMyNl OpraHWYeCKUX BELIECTB U
YpaBHEHUH XMMHUYECKUX PEaKLIMH, MU3rOTaBIMBaThb MOJEIN MOJIEKYJ] OpPraHMYECKHUX BELECTB IS
WUTIOCTPAIMKM UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOECHHUS;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABJIMBATh MPHHAJICKHOCTh U3YUYEHHBIX OPraHUYECKHX BEILECTB
[0 HUX COCTaBYy M CTPOEHUIO K ONpENeNEHHOMY KiacCy/Tpylie COeIuHEHUI (yrJieBoJI0po/bl,
KHUCJIOPOJ M a30TCOJEpIKaIllle COECIUHEHHs, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMsI), /1aBaTh WM
Ha3zBaHUs 1O cucrteMatnueckoi HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIHHBIE
Ha3BaHMS OTJENbHBIX OPraHMYECKUX BEUIECTB (PTUJIEH, MPOIMIEH, AalleTUJIEeH, 3TUJIEHIJIMKOJIb,
rIuLepuH, (eHos, QopmalbIeru], aleTanbJIeru]l, MypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa,
OJIEMHOBAs KUCJIOTa, CTeapUHOBas KUCJIO0TA, TII0K03a, (PPYKTO3a, Kpaxmal, LeJIi0103a, TIHIHH);
c(OpMUPOBAHHOCTh YMEHHMSI ONpPEAEATh BUABI XUMUYECKOW CBS3M B OPraHUYECKHX COETUHEHUSX
(omHApHBIE U KpaTHbBIE);

cOpMUPOBAHHOCTh YMEHHUS MPUMEHSTHh MOJIOKEHUSI TEOPUHM CTPOCHHSI OPraHUYECKHX BEIIECTB A.
M. byrnepoBa ajis 0OBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH
COXPaHEHHUS MacChl BELIECTB;

chOpMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3NYECKHEe M XUMHUYECKHE
CBOMCTBA THIHYHBIX MPEICTAaBUTENECH Pa3IUYHBIX KJIAaCCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH,
STWJICH, TPOIWIIEH, ameTwieH, OyramueH-1,3, metunOyraamen-1,3, OeH307, METaHOJ, 3TaHOJ,
STUJICHTJIUKOJb, TIUIEpUH, (EHOJ, aleTaabAeru/l, MypaBbUHas M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxMmaj, LeJUII003a, aMHUHOYKCYCHAsl KHCJIOTa), WJUIIOCTPUPOBATH I'€HETHUYECKYIO CBS3b MEXKIY
HUMHU ypaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKUUN C MCIOJIb30BAHUEM CTPYKTYPHBIX
(opmyu;

chOpPMUPOBAHHOCTh YMEHMSI XapaKTEepPU30BaTh HCTOUYHUKHU YIIIEBOJOPOJHOTO ChIpbs (HE(TBH,
MPUPOAHBIN Ta3, yroib), CHOCOOBI UX MEpPepadOTKM M MPAKTUYECKOE MPHUMEHEHHE MPOIYKTOB
nepepaboTKH;

chOpMUPOBAHHOCTH YMEHHUI IPOBOAUTH BHIYUCIICHUS 10 XUMUYECKUM ypaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIeCTBA WJIM MPOAYKTa pPEaKIuud IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO M3 MCXOHBIX BEIIECTB WM MIPOTYKTOB PEAKIIUN);

chOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMOI 3HAaHUN 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHMA,
UCIOJIb3YeMbIX B XMMHUH IIPU U3YYCHHUH BEIIECTB U XMMHUYECKUX SIBJICHUH (HaOII0IeHe, U3MEpEHUe,
HKCIIEPUMEHT, MOJIETUPOBAHKE), HCIOJIb30BATh CUCTEMHbIE XMMHUYECKME 3HAHMS Ul TMPUHATUS
pELIEHN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHUEM;
C(OPMHUPOBAHHOCTh yYMEHHM COOMIOAATh MpaBHUia IOJIb30BAHUS XUMHUYECKOM TMOCylol
71a00paTOPHBIM 000PY/IOBAaHUEM, a TaKXKe MpaBHia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIOJHEHUIO Ja0OPATOPHBIX XUMHUUECKUX OTIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHHUH MJIAHUPOBATH M BBINOJIHATh XUMUYECKUN SKCIEPUMEHT (IpeBpalleHUs
OpraHMYECKUX BELIECTB IIPM HArpeBaHWM, IOJYyYEHHE OTWJIEHA M M3y4YEHHE €ro CBOMWCTB,
Ka4eCTBEHHbIE PEAKIMH OPraHWYECKUX BELIECTB, JACHATypalus OENKOB MpHU HArpeBaHUU, LBETHbHIC
peaknuu O€JIKOB) B COOTBETCTBUM C NPAaBWIAMU TEXHHUKHM O€30MacCHOCTH NpU OOpaleHHH C
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BEIIECTBAaMU U JaOOpaTOpPHBIM OOOPYZOBAaHHEM, MPEICTABIATH PE3YNbTaThl XHUMHUYECKOTO
HKCTIIEpUMEHTa B (hOpMe 3alUCH YpPaBHEHHUI COOTBETCTBYIOLUIUX peakiuil u (GopMyarpoBaTh BBIBOIBI
Ha OCHOBE ATHUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3UPOBATH XMMHUYECKYIO0 HH(DOPMAIUIO, MOTydaeMyIo
U3 pa3HbIX UCTOYHUKOB (CpPEeACTBa MAaCCOBOM nH(popManuu, IHTEpHET U APYTHX);
cpOpMUPOBAHHOCTh YMEHHUH COOJIONATh IPaBHJIA SKOJIOTHUECKH IEeCO00pa3HOr0 IMOBEACHUS B
OBITY U TPYAOBOU JEATEIHOCTHU B LEJSX COXPAHEHHs CBOETO 3/I0POBbsI M OKPYXKAIOIIEH MPUPOTHON
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBMS Ha >KMBBIE OPraHU3Mbl ONPENECIIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbIch mokasatens [1JIK, mosicHsaTh Ha mpumepax crmocoObl YMEHBIICHUS H
MPEeIOTBPAILEHUS UX BPEIHOTO BO3/AECHCTBHS HAa OPTaHU3M YEJIOBEKA;

st 00yJaroIUXCsi C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE NPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [T03HAHUS BEUIECTB U XUMHUECKUX SBJICHUN;

IUISL CIENBIX U cIa00BUIAIMIMX OOYJarOIUXCs: YMEHUE UCHOJb30BATh PENbe(h)HO-TOUECUHYIO CUCTEMY
o6o3Hauenuii JI. bpaiins i 3anucu XUMU4ECKUX GopMyI.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O01as 1 HeopraHueckasi XUMUs O0TPaXKaroT:
c(hOpMUPOBAHHOCTDH MPECTABICHUN: O XUMUYECKOW COCTABIISAIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, POJU XMMHUU B TIO3HAHUU SIBJICHUI MPUPOABI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYPBI
JUYHOCTH, €€ (PyHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOJUMOMN ISl pelIeHHs] MPAKTUYECKUX 3aJ1ad U
9KOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/I0POBBIO U MIPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMON XMMMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOUINE MOHSATHS
(XMMHYECKUI DJIEMEHT, aTOM, M30TOT, S-, P-, d- 3JEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIa,
MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENIEHh OKUCIICHUS, XUMUYecKast
CBs3b (KOBaJICHTHAsl, MOHHAs, METaJIM4ecKas, BOJOPOJIHAs), KpUCTAIIMYecKas pemérka, THUIIBI
XUMUYECKUX PEAKLUUN, pacTBOP, HIEKTPOIUTHI, HEINEKTPOJINUTHI, MIEKTPOIUTHYECKAS TUCCOLUALNS,
OKHUCJIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON peaKui, XUMUYECKOE PaBHOBECHUE); TEOPHH U
3aKOHBI (TEOPHS AJICKTPOJUTHUYECKON TuccoIMaIuu, nepuoandeckuii 3akon JI. M. Menngeneesa,
3aKOH COXPAHEHUs MacChl BEIECTB, 3aKOH COXPAHEHMS U MPEBPAIICHUS SHEPIrUU MPU XUMUYECKHUX
peaxusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUHU, MHUPOBO33PEHUECKHUE 3HAHUS, JIexkKallInue
B OCHOBE MOHUMAaHHUS MNPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX SIBIICHUH, (PAKTOIOTHYECKHE
CBEICHMS O CBOMCTBaX, COCTaBe, MOJYYEHUH U O€30IMaCHOM HCIOJIb30BAaHUU BaKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH JEATEIbHOCTH YEeIOBEKa;

chOpPMUPOBAHHOCTh YMEHUW BBISIBISITH XapaKTEpHbIE MPHU3HAKW TOHSATUH, yCTaHABIMBATh UX
B3aMMOCBSI3b, UCII0JIb30BAaTh COOTBETCTBYIOIINE MOHATHUS IPU ONMMCAHUM HEOPTaHUYECKUX BEIIECTB U
UX MPEBPALLECHUI;

chOpMUPOBAHHOCTh YMEHUN HCIOIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsl COCTaBJICHUS (POpMYI
BEIIECTB W YPaBHEHMH XHUMHUYECKHX peakiuii, cucrematudeckyro HomeHknarypy (IUPAC) u
TPUBUAIbHBIC HAa3BaHHs OTIEIbHBIX HEOPraHUYECKUX BEIIeCTB (yrapHblil ra3, YIJIeKUCIbIH ras,
aMMHuaK, raméHas U3BeCTh, HeraliéHas U3BeCTh, MUThEBAs COAA, MUPUT U IPYTUe);
C(OPMHUPOBAHHOCTh YMEHMH OIpPENeNATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BHJ XMMUYECKON CBsA3U (KOBaJICHTHAs, MOHHAs,
MeTaJUIM4YecKas, BOJOPOJHAs) B COCIMHEHMSAX, TUIl KPHUCTAIIMUECKOW pPEMETKH KOHKPETHOTO
BelllecTBa (aTOMHas, MOJEKYJspHAs, HWOHHAs, METalJIMuecKas), XapakTep cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHU;

Cc(OPMHPOBAHHOCTh YMEHHUI yCTaHABIMBATh NPUHA/UIEKHOCTh HEOPraHMYECKUX BELIECTB IO MX
COCTaBy K ONpeAeNEHHOMY KIacCy/TpyIie COeIMHEHMH (MpOoCThle BEleCTBA — METaulbl U
HEMEeTaJlIbl, OKCH/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHBIE TUAPOKCHUIBI, COJIN);
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chOpPMHUPOBAHHOCTh YMEHHI pPacKphIBaTh CMBICH Mepuoaudeckoro 3akona JI. WM. MenneneeBa u
JI€MOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOIYIO, OOBSICHUTEIbHYIO H IPOTHOCTUYECKYIO (DYHKIINY;
C(OPMHUPOBAHHOCTh YMEHHMH XapaKTE€PHU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB XHUMHUYECKHX
anemeHToB 1—4 mepuonoB llepuoguueckoit cuctembl xumuueckux 3nemeHtoB [[. 1. Menneneesa,
UCIIONIB3Ysl TOHSTHS «S-, P-, O-2JIEKTpOHHBIC OPOMTANIN», «IHEPreTUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHS! CBOMCTB XMMMUYECKUX IEMEHTOB M MX COECIUHEHHH IO MepuojiaM U
rpynnam Ilepuoandeckoit cucteMsl XMMUYECKUX 251eMeHTOB [I. 1. Menneneesa;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBa
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KIacCOB, MOATBEPKAATh CYyLIECTBOBAHUE T'€HETUUECKON CBSI3U
MEXAY HEOPraHMYECKHMMH BEIECTBAMHU C IOMOUIbIO YPAaBHEHMH COOTBETCTBYIOIIMX XUMHUYECKHX
peaKuuii;

c(OpPMHUPOBAHHOCTh YMEHHUS KIACCU(PHUIIMPOBATH XUMUUYECKHE PEAKIUHU 10 Pa3IUYHBIM MPU3HAKAM
(unciy M cOCTaBy pearupyrolux BEIIECTB, TEIUIOBOMY 3((EKTy peakiuu, U3MEHEHUIO CTeleHel
OKHUCIICHUS AJIEMEHTOB, 00paTUMOCTH PEAKIINH, YUaCTUIO KaTaanu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTaBJIATh YpPaBHEHHUS pEaKUud pa3juyHbIX THUIIOB, IOJHBIE U
COKpAIlEHHbIE YPaBHEHUS peaKIIMi HOHHOTO 0OMEHA, YUUTHIBasl YCIOBUS, PU KOTOPBIX 3TH PEAKIIUU
UIYT 10 KOHIIa;

cOpPMUPOBAHHOCTh YMEHUW TIPOBOJUTH pEAKLUUH, TOATBEPXKAAIOIINE KaueCTBEHHBIM cOCTaB
Pa3IMYHbIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PaCTBOpPax HEOPraHMYECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHMH PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil
MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIuii;

cOpPMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBHUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu OT
Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS] XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO
BozaeiictBus (mpunun Jle [larense);

chOpMUPOBAHHOCTh YMEHUU XapaKTepu30BaThb XHWMHUECKHE TPOIECCHI, JIeKallMe B OCHOBE
MPOMBIIIJIEHHOTO  TOJIyY€HUS CEpPHOM KHUCIOThI, aMMHaka, a Takke C(HOPMUPOBAHHOCTD
npejacTaBieHuit 00 OOMMX HaydHbIX NPUHIUIAX M SKOJOTHYECKHX MpoOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

cOpMUPOBAHHOCTh YMEHUIN NMPOBOAUTH BBIYHUCICHUS C UCIOJIb30BAHUEM MOHSATHS «MaccoBasi A0S
BEIECTBA B PACTBOPE», 0ObEMHBIX OTHOILIEHUHN ra30B MPU XUMUYECKHX PEaKLUAX, MacChl BEIECTBA
win o0bEMa ra3oB IO HU3BECTHOMY KOJHMYECTBY BEIIECTBa, Macce WM OO0BEMY OJHOTO U3
YYacTBYIOIIMX B PEaKIMU BELIECTB, TEIJIOBOro 3(dekra peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS
Macchl BEILIECTB, MPEBPAILICHUSI U COXPAaHEHUS SHEPTUH;

chOpMUPOBAHHOCTh yYMEHUN CcOOMIOAATh TNpaBWJa TMOJIb30BAHUSA XUMHYECKOW TMOCYAOH H
nabopatopHbIM 000pyIOBaHUEM, a TaKXe MpaBuia OOpallleHUs C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKIHUSMU IO BBIOJHEHUIO Ta00PATOPHBIX XUMUUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUH TJIAHUPOBATh W BBIMOJHATH XUMHYECKHH SKCIIEPUMEHT (pa3ioxKeHUe
MEepPOKCHIa BOJOPOJAAa B MPUCYTCTBHM KaTalu3aTopa, OMpEeleNeHHe CPeIbl PacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO WHIMKATOPA, BIUSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON
peaxiuu, peakliui MOHHOTO OOMEHa, KaueCTBEHHBIE pEeakiuu Ha cynbdar-, kKapOoHAT- U XJIOpU-
aHUOHBI, HA KaTHOH aMMOHUS, pelIeHHEe SKCIEePUMEHTAIbHBIX 3aJay Mo TeMaM «MeTamisl» U
«Hemertannel») B COOTBETCTBMM C TpaBWIAMH TEXHMKH O€30MaCHOCTH MpH OOpalleHuu cC
BElIeCTBaMU U JaOOpaTOpPHBIM OOOPYAOBAaHHEM, IMPEJICTABIATh PE3YJNbTaThl XUMHUYECKOTO
SKCIEpUMEHTa B (hopMe 3alUCH YpaBHEHHI COOTBETCTBYIOUIMX PeaKIMi M (OPMYINPOBATH BBIBOJIBI
Ha OCHOBE ATHUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIU3UPOBATh XUMHUUECKYIO HHPOPMALIHIO, MOTy4aeMYyIo
U3 pa3HbIX UCTOYHUKOB (CpPEICTBA MACCOBOI KOMMYHUKAIMH, IHTEpHET U Ipyrux);
Cc(OPMHUPOBAHHOCTh YMEHHMH COONIONATh INpaBHJa SKOJOTUYECKU I€IeCO00pa3HOr0 TOBEJCHUS B
OBITY U TPYAOBOM JEATENILHOCTH B LIEISIX COXPAHEHHsI CBOETO 3/I0POBbS U OKPYKaIOIIeH MPUPOIHON
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Cpelbl, OCO3HAaBaTb ONACHOCTb BO3JACUCTBUS HAa >KUBBIE OPraHU3MBbl OIPEICIIEHHBIX BELIECTB,
nonnMasi cmbicn  mokasatens [IJK, mosicHaTe Ha mpuMmepax CHocoObl yMEHBIIEHUS H
IIPEAOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

st 00y4aroIUXCsl C OrPaHMYCHHBIMH BO3MOXHOCTSIMH 3[I0POBbS: YMEHHE MPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOAAX II0O3HAHMS BEIIECTB U XUMHUUYECKUX SIBJICHUH;

IUISL CIENBIX U CIa00BUIAIIMX OOYJarOIUXCs: YMEHUE UCIOJb30BATh PENbe()HO-TOUECUHYIO CUCTEMY
o0o3nauenwmii JI. bpaiins i 3armucu XUMHIECKUX (OPMYIL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KosmnuecTBo 4acos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontposbmbie | IIpakTiueckue (uu¢pposwIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOi XMMHHU
[Ipeamer opraHn4ecKoN XUMHH. TGOPHﬂ BuGmmotexa LIOK
1.1 CTPOCHHUS OPTaHMYECKUX COCTMHEHUH A. 3 0 0 )
https://myschool.edu.ru/
M. bytiepoBa
Hroro mo pazueny 3
Paznen 2. YriieBoaopobl
bu6moreka [IOK
2.1 [IpenenpHBIE YrIIEBOIOPOIBI — AKAHBI 2 0 0 https://myschool.edu.ru/
HenpenenbHbie yriaeBOIOPOIbI: aJKEHBI, bu6mmoreka [IOK
2.2 6 0 1 .
AJIKaEHBI, ATKHHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApomaTH4eCKHe yrieBOI0POIbI 2 0 0 https://myschool.edu.ru/
[IpupoiHbIE UCTOYHUKH YTJIEBOJOPOIOB U bubnmuoreka [JOK
24 3 1 0 .
uX nepepaboTka https://myschool.edu.ru/
Hroro mo pazgeny 13
Paznea 3. Kuciopojacoaep:kanue opranndeckue coeTuHeHust
bubmuoreka [JOK
3.1 Crpret. Geron 3 0 0 https://myschool.edu.ru/
39 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 0 1 bu6mmoreka [JOK
' Cnoxxsbie 2pupsI https://myschool.edu.ru/
bu6mmoreka [JOK
3.3 YTIeBOAEI 3 1 0 https://myschool.edu.ru/
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Wroro mo pazneny 13
Pasjen 4. A3oTconep:kamme opraHndecKkue coeMHeHUus
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 BH6H_HOTeKa HOK
https://myschool.edu.ru/
Wroro mo pazueny 3
Paspnen S. BoicokOMoOJIeKY/ISIPHbIE COeIMHEHUS
bu6mmoreka [IOK
5.1 [Tnactmaccet. Kayayku. Bomokaa 2 https://myschool.edu.ru/
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0GpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH Bubmiorexa [IOK
1.1 u [leproamueckas cucTeMa XUMHUYIECKHX 3 0 0 https://myschool.edu.ru/
anemenTtoB JI. 1. Menneneena ] =
19 Crpoenue BemiectBa. MHOTOOOpasue 4 0 0 bubnuoreka [JOK
' BEIIIECTB https://myschool.edu.ru/
bu6moreka [IOK
13 XHMHICCKHE peaKiin 6 . . https://mvsch%ol.edu.ru/
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckast xumusi
bu6mmoreka [IOK
2.1 Meranel 6 0 . https://myschool.edu.ru/
bu6mmoreka [JOK
2:2 Hemeranisi o . 1 https://myschool.edu.ru/
23 CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX 5 0 0
BEIIIECTB
bubnuoreka [JOK
Hroro o pasaeny 17 https://myschool.edu.ru/
Pa3pen 3. Xumus u ;Ku3HbL
bubnuoreka [JOK
3.1 KUMHS 1 HKASHE 4 0 0 https://myschool.edu.ru/
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoka Bcero Konrpoampie | Ipaxruteckue fllsyqe}mﬂ :)Iﬁg’al;osaTeanble
padoTsbI padoThI pecypebi
bubmmoreka [{OK
1 [TpeaMeT opraHuuecKoi XMMUH, €& 1 0 0 https://myschool.edu.ru/
BO3HHKHOBCHHUE, Pa3BUTHE U 3HAYCHUEC 05.09.2023 | http://files.school-
collection.edu.ru/dlrstore/
Teopust CTpOCHHS OPraHUIECKHX
2 cc?;i)HHe(I:{plff? Z. M.Ogyinep(e)faa ed 1 0 0 bubmorexa [IOK
’ 12.09.2023 | https://myschool.edu.ru/
OCHOBHBI€ TTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 %Igﬁle{gz;;:;;;(iﬁg;mqecm) u 1 0 0 bubmorexa [IOK
19.09.2023 | https://myschool.edu.ru/
TpPUBHUAJIbHbIC HA3BAHUS
OpraHMYECKUX BEILEeCTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 0 0 bubmuoreka [JOK
TOMOJIOTHYECKHUH PsI 26.09.2023 | https://myschool.edu.ru/
5 MertaH u 3TaH — OpocTeuIme 1 0 0 bubmuoreka [JOK
[IPEJICTABUTENN AJKAHOB 03.10.2023 | https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 0 0 bubmuoreka [JOK
CBOMCTBa 10.10.2023 | https://myschool.edu.ru/
bubnuoreka [JOK
7 DTWIIEH ¥ MIPOTIHIICH — MPOCTEUIIIHE 1 0 0 https://myschool.edu.ru/
[IPEICTABUTENN AJKEHOB 17.10.2023 | http://files.school-
collection.edu.ru/dlrstore/
8 gﬁiﬁ;ﬁiiﬁe&;iii?{?j 1:131};"ICHI/IG ero 1 0 1 bubmmorexa [IOK
24.10.2023 | https://myschool.edu.ru/

CBOWCTBY
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Anxanuensl. byraguen-1,3 u

bubmuoreka [JOK

o meTuibyranmen-1,3. Hoxysenne 0 07.11.2023 | https://myschool.edu.ru/
CUHTETHYECKOTO KaydyKa ¥ PE3HHBI
ANKUHBI: cOCTaB U 0COOEHHOCTU
10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. 0 bubnuorexa [JOK
AueTHiIeH — MPOCTSUIINI 14.11.2023 | https://myschool.edu.ru/
MIPEJICTAaBUTENb ATKHHOB
11 Borunicnenus no ypaBHEHHUIO 0 bubnnorexa [JOK
XUMUYECKON peakIuu 21.11.2023 | https://myschool.edu.ru/
12 ApeHbl: 6EH30J1 ¥ TOTYOJL. 0 bubnnorexa [JOK
TOKCHYHOCTH apeHOB 28.11.2023 | https://myschool.edu.ru/
I'eneTnueckas cBs3b B B
13 HEHZaHHZ(;K;mfIX pre}l,;f;qgilowl[) oon 0 Bubmaorexa LIOK
05.12.2023 | https://myschool.edu.ru/
KJjlaccam
[IpupoHbIE HCTOYHUKHN
14 YIJIEBOJOPOJIOB: MPUPOHBIN ra3 U 0 bubmuorexa [JOK
MOTMyTHBIE He(DTIHBIC ra3bl, HEPTH U 12.12.2023 | https://myschool.edu.ru/
MPOAYKTHI €€ mepepadoTKu
[IpupoiHbIE UCTOYHUKHT
15 YTJIEBOJAOPOJIOB: MPUPOIHBIN ra3 u 0 bubmuoreka [JOK
MONYTHBIE HEPTSIHBIC ra3bl, HEPTH U 19.12.2023 | https://myschool.edu.ru/
MIPOJIYKTHI €€ nmepepadoTKU
16 KonTtponbHas padoTa no pasaery 1 bubnmuoreka [JOK
«YTIJIEBOIOPOIBI» 26.12.2023 | https://myschool.edu.ru/
17 [IpenenbHbIE 0JHOATOMHBIE CIIUPTHI: 0 bubnnoreka [JOK
METaHOJI U 3TaHoj1. BogopoaHas cBsa3b 09.01.2024 | https://myschool.edu.ru/
bubnuoreka [JOK
18 MHOroaToOMHBIE CIIUPTHI: 0 https://myschool.edu.ru/
STHJICHTIIMKOJIb U TIUIICPUH 16.01.2024 | http://files.school-
collection.edu.ru/dlrstore/
19 DeHOJI: CTPOCHUE MOJIEKYIIB, 0 bubnuoreka [IOK
¢u3nyeckrue 1 XUMHUYECKHE CBOICTBA, 23.01.2024 | https://myschool.edu.ru/
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IIPUMEHEHHE

Anpaeruapl: GopManbIaeTua U

bubmuoreka [JOK

20 areTanabIeru. AlETOH 0 30.01.2024 | https://myschool.edu.ru/
HOOCHOBHBIC T BHBI
21 Saigz)ilco;;e KECHIZ)iI;iHMypaeBLI/IHaSI U 0 bubmorexa [TOK
06.02.2024 | https://myschool.edu.ru/
YKCyCHast
[IpakTrueckas Ta Ne 2.
22 <<(I:):OﬁCTl§; paacfgg;ae;KNcyCHoﬁ 0 bubmorexa HOK
13.02.2024 | https://myschool.edu.ru/
KHUCJIOTBI»
TEapUHOBAS U OJICMHOBASI KMCIIOTHI
23 I((:aKe ?‘I%G)I?;TZBHTSJJ:; BI)(I)CIiI/IX S 0 bubmmorexa [TOK
20.02.2024 | https://myschool.edu.ru/
KapOOHOBBIX KHUCJIOT
24 MBp11a Kak COJIM BBICIIUX KapOOHOBBIX 0 bubnuoreka [IOK
KHCJIOT, UX MOJOIILIEE JIEHCTBHE 27.02.2024 | https://myschool.edu.ru/
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE bubmorexa [TOK
25 KapOOHOBBIX KUCIIOT. [ uaponu3 0 httDs://_m yschool.edu.ru/
CHOKHBIX SHPOB 05.03.2024 http://f_l les.school-
collection.edu.ru/dlrstore/
26 Kupsl: ruiposin3, npuMeHeHue, 0 bubmuorexa [JOK
OMOJIOTHYECKast POJIb KUPOB 12.03.2024 | https://myschool.edu.ru/
g | S o i ; B LOK
19.03.2024 | https://myschool.edu.ru/
III0K03a, PpyKTO3a, caxapo3a
28 Kpaxman u nemirono3a kak 0 bu6mmoreka [JOK
[IPUPOTHBIC TTOJTUMEPHI 02.04.2024 | https://myschool.edu.ru/
29 AMWHBI: METHJIAMUH U aHUJIUH 0 bubmorexa [IOK
' 09.04.2024 | https://myschool.edu.ru/
0| oprammeone coommenn 0 BuGmnoresa LIOK
’ 16.04.2024 | https://myschool.edu.ru/
Oouonorudeckoe 3HaueHue. [lenTuabl
31 benku xak npupoaHbie 0 bubnuorexa [IOK
BBICOKOMOJIEKYJISIPHBIE COESAMHEHUS 23.04.2024 | https://myschool.edu.ru/
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http://files.school-

collection.edu.ru/dlrstore/

KoHnTponsHas paboTta 1o pasaeny

bubmmoreka [{OK

32 «Kncnopocoaepianie . ! 30.04.2024 | https://myschool.edu.ru/
OpPraHu4ecKue COSAUHEHHSDY

33 OcHOBHBIE IOHATHUSI XUMUHT 1 0 bubnuorexa [JOK
BBICOKOMOJICKYJISIPHBIX COCTMHCHHIA 14.05.2024 | https://myschool.edu.ru/
OCHOBHBIEC METO/IBI CHHTE3a bubmmorexa [TOK

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1 0 https://_m yschool.edu.ru/
TT7aCTMACCH, KayqyKH, BOTOKHA ' 21.05.2024 |  http://files.school-

’ ’ collection.edu.ru/dlrstore/
OBUIEE KOJIMYECTBO YACOB I10 34 9

[TPOI'PAMME
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11 KJIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
n/n Tema ypoxa Bcero Konrpoapubie | Ipakrueckue HU3yUYeHusi o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
XUMHUYCCKUM 3JIECMEHT.
1 ATOM. DJIeKTpOHHAS 1 0 0 bubmorexa [TOK
06.09.2023 | https://myschool.edu.ru/
KOH(UTYpaIsi aTOMOB
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
9 XUMHYECKHX 3IeMeHTOB /1. 1 0 http://school-
U. MenzeneeBa, uX CBSI3b C 13.09.2023 | collection.edu.ru/collection/chemistry
COBPEMEHHOM TEOpHUEN
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKUX
9JIEMEHTOB 1 UX COCAUHCHUMN
10 TPYIIIaM U TIEPHUOIaM.
3 3Ha£e}1’{HI/Ie nepnozl[)pmgcxoro 1 0 0 bubmmorexa IIOK
20.09.2023 | https://myschool.edu.ru/
3aKOHA U CUCTEMBI
XUMHUYECKUX 3j1eMenToB .M.
MenneneeBa B pa3BUTHH
HAayKH
CrpoeHue BellecTna.
y | e s | ; Bumorea 10K
N 27.09.2023 | https://myschool.edu.ru/
KOBAJICHTHOM CBS3H.
Bopoponnas cBsizb
BanentHOCTS.
JIEKTPOOTPULIATETBHOCTD.
5 2T§HCE§OOIFI/ICLJIICHCI/I}I. > 1 0 0 bubmorexa LIOK
04.10.2023 | https://myschool.edu.ru/

BemectBa MOJICKYJIAPHOTO U
HCMOJICKYJIAPHOT'O CTPOCHUA
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[TonaTHE 0 AUCTIEPCHBIX
cucremax. MIcTuHHEIE 1
KOJUTOUIHBIE PACTBOPBI.
MaccoBas 101 BeIiecTBa B
pacTtBope

11.10.2023

bubnuoreka [IOK
https://myschool.edu.ru/

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
coeauHeHui. ['eneTnmueckas
CBSI3b HEOPraHMYECKUX
BEIIECTB, Pa3JIMYHbIX
KJIacCOB

18.10.2023

http://school-
collection.edu.ru/collection/chemistry

Knaccuduxarus
XUMHUYECKUX PEAKIINH B
HEOpraHW4YeCKOu u
OPraHN4eCcKO XUMHH. 3aKOH
COXpaHEHUsI MACCHI BELIECTB;
3aKOH COXpaHEHUs U
MpEBPALICHUS SHEPTUU ITPU
XUMUYECKUX PEAKIUAX

25.10.2023

http://school-
collection.edu.ru/collection/chemistry

CKopocCTb peaxiui.
OO6paTumble peaxIuu.
XUMHYECKOe paBHOBECHE

08.11.2023

http://rushim.ru/books/books.htm

10

[IpakTuueckas padora Ne 1.
«BnusHue pa3nuyHbIX
(hakTOpOB Ha CKOPOCTh
XUMHUYECKON peaKinm»

15.11.2023

https://myschool.edu.ru/

11

DNEeKTPOIUTHIECKAS
mucconuanus. [lonsrue o
BOJIOPOJTHOM TOKa3aTesne
(pH) pactBopa. Peaknuun
noHHOTO oOMeHa. ['uaponus
OpraHMYECKUX U

22.11.2023

http://rushim.ru/books/books.htm
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HCOPraHNMYCCKUX BCIICCTB

12

OKHCIUTEIBLHO-
BOCCTAHOBHTEIIHLHBIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACILIIABOB U
pacTBOPOB COJIEH

29.11.2023

http://rushim.ru/books/books.htm

13

KonTponsHas pabora no
pazaeny «TeopeTtnueckue
OCHOBBI XUMHUIN)»

06.12.2023

http://him.1september.ru

14

Mertaiel, X MOJIOKEHHUE B
[Iepnoanueckoii cucreme
XUMHUYECKHX 3JIeMEHTOB JI.
N. Menneneesa u
0COOEHHOCTH CTPOCHHUS
aTomoB. O01ue puznyeckue
CBOMCTBA METAJIJIOB

13.12.2023

http://rushim.ru/books/books.htm

15

CruiaBsl METAJLIOB.
DIIEKTPOXUMUYECKHUI P
HanpsHKEHUM METaIOB

20.12.2023

http://him.1september.ru

16

XUMHYECKHE CBOMCTBA
Ba)KHEHIIINX METAJIJIOB
(HATpWiA, KM, KaJIBITHH,
MarHui, aJJlOMUHHAN) U UX
COEeqUHEHNN

27.12.2023

http://him.1september.ru

17

XuMmuueckue cBoiicTBa
XpoMa, MeJI U UX
COEUHEHNN

10.01.2024

http://school-
collection.edu.ru/collection/chemistry

18

XUMHAYECKHE CBOMCTBA
IIUHKA, JKeJie3a U UX
COEIMHEHUN

17.01.2024

http://him.1september.ru

19

IIpakTuyeckas pabora Ne 2.
"Pemenue

24.01.2024

https://myschool.edu.ru/

27



http://rushim.ru/books/books.htm
http://him.1september.ru/
http://rushim.ru/books/books.htm
http://him.1september.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
https://myschool.edu.ru/

9KCIIEPUMEHTAJIbHBIX 337124
o teMe «MeTtamie»"

Hemeramnsl, ux MONI0KEHHUE
B [lepnoauueckoit cucreme
XUMHUYECKHX 3JIeMeHTOB JI.

http://school-

20 U. Menneneesa n 31.01.2024 | collection.edu.ru/collection/chemistry
0COOEHHOCTH CTPOEHHUS
aTOMOB
du3nyecKue CBOMCTBA
HEMETAIUIOB. AJIIIOTpONUs
21 HEMETAJUTOB (Ha IpUMepe 07.02.2024 https://myschool.edu.ru/
KHCJIOpoJa, cephl, hochopa u
yriiepoaa)
XUMUYECKUE CBOMCTBA htto://school-
22 FaIoreron, Cephl i X 14.02.2024 | collection.edu.ru/collection/chemistry
COEIMHEHUI
XHUMHUYECKUE CBOMCTBA
23 a3ota, ocdopa 1 ux https://myschool.edu.ru/
COEMHEHU N 21.02.2024
XUMHUYECKUE CBOMCTBA htto://school-
24 YIJIEPOA, KPEMIHA 1 UX 28.02.2024 | collection.edu.ru/collection/chemistry
COEIMHEHUIT
[IpumeneHnne BaKHEUIINX
25 HEMETAJUIOB H HX 06.03.2024 https://myschool.edu.ru/
COEIMHEHUI
O06o0011IEHNE U
CUCTEeMaTH3alMsl 3HAaHHA 110
26 teme «HemeTaib. httQ://S_ChOOI- . _
Beruncnenus mo ypaBHEHUSIM 13.03.2024 | collection.edu.ru/collection/chemistry
XUMHYECKUX PeaKIUii U
TEPMOXHUMHUYECKHUE PACUETHI
27 [TpakTuyeckas pabora Ne 3. http://rushim.ru/books/books.htm
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«Perienune
9KCIIEPUMEHTAJIbHBIX 337124
o teme "Hemerayuier"»

20.03.2024

KonTtponsHas pabora o

28 TeMaM «MeTauib» U 1 03.04.2024 https://myschool.edu.ru/
«HemeTtamin»
Heoprannueckue u

29 OpraHu4eCcKHue KUCIIOTHI. 1 http://S_ChOOI- _ _
Heopranuveckue u 10.04.2024 | collection.edu.ru/collection/chemistry
OpPra’Hn4e€CKrC OCHOBAHHA
AmpoTepHbie
HeOpFaHI/I‘—IeCKI/Ie nu

30 gﬂ;ﬁﬁigj ggjffHeH“" 1 17.04.2024 | Nttp://rushim.ru/books/books.htm
HeOpFaHI/I‘—IeCKI/IX nu
OpPraHn4€CKuX BCIICCTB
Posp xumuu B O6CCHC‘ICHI/II/I
aKonomquKOﬁi . http://school-

31 JHCPICTHHICCKOM U THIICBOH 1 24.04.2024 | collection.edu.ru/collection/chemistry
6C3OHaCHOCTI/I, Pa3sBUTHH
MEIUILUHBI
[Ipencranenus 06 oOmMX
HAYYHbIX IIPUHOUIIAX B .

32 sz;HmneII){Horo —— 1 08.05.2024 http://rushim.ru/books/books.htm
BAXXHEHUIIIUX BCIICCTB

33 YenoBeK B MUPE BEIIECTB U 1 http://school-
MaTepHUaioB 15.05.2024 | collection.edu.ru/collection/chemistry

34 XuMUS U 3I0pOBbE YeTIOBEKa 1 99 05.2024 http://him.1september.ru

OBILEE KOJIMYECTBO YACOB 34

110 ITPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

VYuebnuk. Pymsutuc I'.E. Xumus. Oprannueckas xumus, 10xnacc: Yued. s oomeoOpa3zoBar.
yupexaenuii /I'.E. Pymsutuc, ®©.I'. ®enpaman. — M.: [Ipocsemenue, 2019

Pemenue 3anau H.H.I'apa. Xumust. 3agaunuk ¢ «nomontHukom». 10-11 knacceel: nocodue amns
y4amnuxcs oomeoopa3oBat.opranusanuii.-M.: [Ipocsemenue, 2019

KontposbHo-u3mepurensubie matepuaiibl A.M.Paneukuit. Xumus. ugaktudeckuit
Marepuai.10-11 kimaccel: mocoOue A yuurtenei o0iieoopa3oBaT.opranu3anuii-M:
[Ipocsemenue, 2019

DNEKTPOHHOE MPHIIOKEHHUE K YUEOHUKY
Xumus. 11 knacc. Dnexkrponnoe npuioxkenue (DVD) k yueOnuky Pymsutuca I'.E.,
®enpamana O.I°., 2021

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

I'apa H.H. COopHuk nporpamm 00pa3oBaTeIbHbIX YUPEKIECHUN «XUMUD» 8-
9, 10-11 xmaccel. M.: «IIpocBemenuey, 2018r.

I'apa H.H. Xumus. Ypoxku B 11 kiacce (mocobue asns yuutenen
o0meoOpazoBaTenbHBIX yupexaenuii). M.: «IIpocsemienuey, 2019r.
Kazannes FO.H. Xumus. «kKoHcTpykrop» Tekyiiero kouTpods 11 kmace. M.:
«IIpocsemennen, 2019r.

I'apa H.H., I'abpyceBa H.W. 3agaunuk ¢ «momontHuKoM» 10-11 xmaccel. M.:
«IIpocsemenney, 2019r.

Panenkuit A.M. Kortponsabie pabotsl o xumuu B 10-11 kmaccax: mocooue
s yaurtensi. — M.: IIpocsemenne, 2019. — 96 c.

I'apa H.H. Xumust: ypoku B 10 ki1.: mocodue mis yuutens. — M.: [Ipocsernienue,
2019. - 11c.

Xomuenko W.I". Pemenune 3a1a4 no xumuu 8-11 kiacc: penieHus, METOAUKH,
coBeThl. M.: «HoBas Bommay, 2022r.

Paneuxunit A.M., I'opmikosa B.I1., Kpyrnukosa JI.H. Jlugakruueckuii
matepuan no xumuu 10-11 kacesl. M.: «IIpocsemenney, 2019r.

HUDPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. 1C: Ypok. Pexxum nocryna: https://urok.1c.ru/

2. Obnaynas iatgopma oToOpakeHus: Bepu(GUIIMPOBAHHOTO TU(PPOBOTO 00pa30BaATEIBLHOIO
koHTeHTa u cepBucoB AO «M3narennctBo «lIpocBemenney». Pexxum gocryna:
https://educont.ru/

3. Mo6unbHoe 31ekTpoHHOE 0Opa3oBanue. L{upposas obpazoBarenbHas cpesa ¢
MHTEPaKTUBHBIMHU OHIAWH-KypcaM. Pexxum mocryma: https://mob-edu.com/

4. HoBas mkosa. OnnaiH-11kos1a noarotoBku k EI'D no Bcem npeameram. Pexum nocryna:
https://educont.ru/

5. Hogwrii auck. Lludposas oOpa3oBarenbHas miardgopma. YyeOHbIe MaTepHAaIbl TS
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[I€JaroroB U WKOJBHUKOB. MIHTepakTuBHBIM KOHCTPYKTOp YPOKOB M ylpakHeHHH. Pesxxum
noctyna: https://educont.ru/

6. O6naxo 3HaHMi. MTHTEpakTHBHBIE YPOKH U IU(POBBIE TOMALIHKE 3a7aHus. Pexxum nocryna:
https://www.imumk.ru/

7. ®okchopa. Kpynneiimas onnaiin-mkosa B Poccun. Pexxum noctyma: https://foxford.ru/

8. SAKnacc. [TonHOyHKIIMOHATEHAS ITUPPOBaAst CUCTEMA [Tt 00pa30BaTEIBHBIX OpraHU3aIi.
Pexum nocryna: https://www.yaklass.ru/

9. Globallab. ITudposas obpazoBarenbHas cpeia COBMECTHOM MPOEKTHOM 1
MCCIIeI0BATENBLCKOM NesiTenbHOCTH. Pexxum noctyma: https://globallab.org/ru/#.Yvgw2HZByUk

10. IBLS. HnTemnexryanbHas oOpa3oBareibHas miatrgopma il yYICHHKOB U I1eJJaroToB ¢
oubmoTekoi oopaszoBarenbHoro kourenra mo ®I'OC. Pexxum mocryna: https://ibls.one/

11. Ismart. YMHBII TpeHaKEP AJIs MOBBIMICHUS OlIEHOK. PexxumM mocTyma:
https://www.ismart.org/

12. Nativeclass. Cucrema nuppoBbIX ypOKOB [0 aHTJIMHCKOMY SI3BIKY, 00SCIIEUNBACT yCIIeX
pebEHKa B IIKOJIE, YYUT TOBOPUTH U TIOHUMATh aHIIIMMCKUI Kak poJHOMN s3bIK. Pexxum nocrtyma:
https://nativeclass.ru/

13. Stratum. MuTemnexryansHas mkoia. [{udposas obpazoBatenbhas miardopma.
WuTepakTuBHbIe MoAeny. HANBHyanbHas TpaeKTopust oOydenus. Pexxum gocryma:

http://stratum.ac.ru/ru/education/

14. Uchi.ru. MaTepakTiBHas oOpa3oBareibHas OHIaiH-Tu1aThopma. Pexxum mocrymna:
https://uchi.ru/https://www.yaklass.ru/
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