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MNOACHUTEJIbHAS 3AININCKA.

[Iporpamma mo XMMHUH Ha YPOBHE CpEAHEro 0011ero 00pa3oBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «OO6 o00pa3oBaHUU B
Poccuiickoit ®eneparuu», TpeOOBaHWMN K pe3yiabTaTaM OCBOEHHUS (eaepaabHOR
oOpa3zoBaTelbHON MporpamMmel  cpegHero oobmero o6paszoBanus (DPOII COO),
npencraBieHHbIX B denepasbHOM TroCyJapCTBEHHOM OOpa30BaTEIbHOM CTaHAAPTE
COO, c¢ yuérom Konmenmuu mnpenogaBaHusi y4deOHOro mpeaMmera «XUMHUS» B
oOpa3oBaTenbHBIX Opranuzanusax Poccuiickoil denepanuu, peaau3yrolluX OCHOBHBIE
oOpa3oBareibHbIE MPOTPAMMBI, U OCHOBHBIX MONOXKeHHH «CTpaTerun pa3BUTHS
BocniuTanusi B Poccuiickoit ®enepauuu Ha nepuop no 2025 roga» (Pacnopspkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0B K pa3pabOTKe MPOrpaMMbl M0 XUMHUH, K ONpPEeICHUI0 001en
cTpaTerud OOydYeHHs, BOCIUTAHUA M Pa3BUTHs OOYYAIOIIMXCS CPEACTBAMHU y4e€OHOrO
npeamera «Xumusi» g 10-11  kimaccoB Ha 0a30BOM  ypOBHE COCTaBUJIU
koHuentyainbHple mojokeHus DOIOC COO o B3auMOOOYCIOBIECHHOCTH IIETIeH,
COJICp)KaHMsI, PE3yJbTaTOB OOydeHHUs ¢ TpeOOBaHUW K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOe 00pa3oBaHUE, MOJy4aeMOE€ BBIMTYCKHUKAaMH OO0IIe00pa3oBaTEIbHOM
OpraHu3alvu, SBJISETCS HEOThEMJIEMON YacThl0 UX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpIIAIONIMM 3TallOM pean3allii Ha COOTBETCTBYIOLIEM €My O0a30BOM YpPOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYIUMX LEIOCTHOW CHUCTEME XMMHYECKOrO 0Opa3oBaHUS.
OTH LICHHOCTHU KacaroTcs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHUS
U o0uIeil KyJbTypbl YeJIOBEKa, a TakXKe AKOJIOIrMYECKH OOOCHOBAHHOT'O OTHOILECHUS K
CBOEMY 3JIOPOBBIO M TNpUPOAHOW cpene. Peanmsyercs Xumuyeckoe oOpa3oBaHUE
oOyyaronuxcs Ha ypOBHE CpeIHero ooOmero oOpa3oBaHHs CpPEACTBAMH Y4eOHOTO
npeaMera «XHUMHs», COAepKaHUE U MOCTPOCHUE KOTOPOro OMpEAENeHbl B IPOrpaMMe
M0 XMMHUU C Y4ETOM CelU(PUKU HAYKU XUMUH, €€ 3HAUCHHs B TTO3HAHUU TIPUPOBI U B
MaTepuaibHOM KU3HU OOIIECTBA, a TaKkKe C Y4ETOM OOLUX Leidedl M HPUHIUIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro oOIIero oopa3oBaHuUs
B Poccurickon denepanuu.

XuUMHSI KaK DJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIrpaeT oco0yi poiib B
COBPEMEHHOMW ITUBWJIN3AINM, B CO3JaHMHM HOBOM 0a3bl MaTepuaabHOM KyabTypbl. OHa
BHOCUT CBOM BKJaJ B (OPMUPOBAHUE PALUOHAIBHOIO HAYYHOTO MBIIUICHUSA, B
CO3/IaHME LEIOCTHOIO MPEJACTAaBIECHUS 00 OKpYXalolleM MHpEe KaK O €IUHCTBE
OpUpPOABl U 4YENOBEKa, KOoTopoe (GOpMHUPYETCs B XUMUU HAa OCHOBE MOHHUMAHMS
BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHpA, OCO3HAHMS B3aUMOCBS3U MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTAMHU MIPUMEHEHUS.

TecHO B3aMMONEWUCTBYS C JAPYTMMHM €CTECTBEHHBIMHM HayKaMu, XUMHUS CTajia
HEOTHEMJIEMOI YacThI0O MHUPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHUEM YCIEHUTHOIO



Tpyla ¥ JKU3HM Kaxjaoro uieHa oOmectBa. CoBpeMEHHass XUMHS KakK Hayka
co3ujaTenbHasl, Kak HayKa BBICOKMX TEXHOJIOTUM HaIlpaBJieHa Ha pelieHne rio0anbHbIX
npo0JieM yCTOWYMBOTO pPa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, DSHEPreTUYECKOH,
MUTIEBOM, YKOJIOTUYECKON O€30MaCHOCTH U OXPaHBI 37J0POBBSI.

B coorBercTBHUM ¢ OOMIMMHU LEISIMH U NOPUHIUIAMH CpPEAHEro OOIIEero
oOpa3zoBaHus cojepxkanue mnpeamera «Xumusi» (10—11 kmaccel, 6a30BbI ypOBEHBb
U3Y4YCHHS]) OPHEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
O0y4JaroImuXCcs, HEOOXOANUMYIO UM ISl BRIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB,
YCIEUIHOTO BKJIFOYEHHUS B KU3Hb COLIMYMA, MIPOJIOJKEHUsI 00pa30BaHUs B Pa3IMYHBIX
001acTsIX, HEe CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMUEH.

CocraBnsomuMu ~ TipenMera  «XuUMUS»  SIBISIOTCS  0a30Bble  KypChl  —
«Oprannueckas xumuss» U «OOm@as W HEOpraHWYeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsl KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKW: CHUCTEMa
3HAHUM TI0 HEOPraHMYecKoW XMMHUM (C BKJIIOYEHHEM 3HAHMM U3 oOulell XUMuu) u
opranndeckon xumuu. @DopMuUpOBaHHME [JaHHOM CHCTEMBl 3HAHUWA IIPU HU3YYECHHU
npenaMera 00ecTieYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT00Opasws BEIIECTB
Ha OCHOBE OOILMX MOHSTHM, 3aKOHOB U TEOPUIl XUMHUH.

CrpykTrypa conmepxkaHusi KypcoB — «Opranunueckas xumus» u «OOwmas u
HEOpraHWYecKass XuMus» CcHOpMHUpOBaHA B TMPOrpaMMe [0 XUMHUU HAa OCHOBE
CHUCTEMHOI'0 MOJAXO0Ja K U3YYEHHI0 yueOHOro mMaTepuaia u 00yClIOBIIEHAa UCTOPUUECKHU
00OCHOBaHHBIM Pa3BUTUEM 3HAHUN Ha OMPENICIEHHBIX TCOPETUUECKUX YPOBHAX. Tak, B
Kypc€ OpraHMYeCKOW XHMHHM BEUIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUH CTPOEHUS OPraHUYECKUX COCAMHEHUM, a TAKKE HA YPOBHE CTEPECOXUMHUUYECKUX
U DJIEKTPOHHBIX MPEJCTABICHUN O CTpoeHUHU BellecTB. CBefeHUss 00 HM3yyaeMbIX B
KypCe BEIIECTBax Jal0TCs B Pa3BUTUHU — OT YIJIEBOJIOPOJIOB JI0 CJIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHHWW. B Kypce OpraHMuyeckol XHWMHUU IIOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE HAa YypPOBHE OCHOBHOI'O 00IIero o0Opa3oBaHMs II€pPBOHAYATIBLHBIC
NPEACTABICHUS O XUMUUYECKON CBS3M, KIACCU(UKAIMOHHBIX TIPU3HAKAX BEIIECTB,
3aBUCMMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKOW PEAKIINH.

[lon HOBBIM yIrJioOM 3peHus B mpeameTe «XuMmus» 0a30BOro ypOBHSA
paccMaTpWBaeTCsi W3Y4YEHHBIA Ha ypPOBHE OCHOBHOTO OOMIEro  oOpa3oBaHUS
TEOPETUYECKUM MaTepual U (HAKTOJIOTHYECKUE CBEICHUS O BEIIECTBAX M XUMUYECKOU
peakuuu. Tak, B wyacTHOocTH, B Kypce «OOmas u HeopraHudeckas XUMHsI»
O0y4JarImMUMCs MPEAOCTABISIETCSI BO3MOXKHOCTh OCO3HATh 3HAYEHUE IMEPUOIMYECKOTrO
3aKOHAa C OONIETEOPETHUUYECKUX W METOJOJOTUYECKUX TMO3ULIMM, TIyOXXKe MOHSTh
HUCTOPUYECKOE U3MEeHeHHe (QYHKIUMHA JTOro 3akoHa — OT oOoOmaroned a0
OOBSCHSIONICH U MPOTHO3UPYIOIICH.

Envnasg cucrema 3HAaHMHW O Ba)XHEMIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M MNPUMEHEHUHU, & TAKKE O XHUMHUYECKHX PEaKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHus pomnofHsercs B kypcax 10 u 11 kmaccoB anemeHTamMmu

3



COJIEpXKaHUSI, UMEIOIUMU KYJIbTYPOJOTMUECKUN U MPUKIAJTHON XapaKTep. JTU 3HaAHUS
CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3U XUMUHU C APYTMMHU HAyKaMH, PacKphIBAIOT €&
pOJIb B TIO3HABATEIBHONW W MPAKTHUYECKON JEATEIbHOCTH YEJIIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBKEHHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH U TPAKTUIECKUX
MPWIOKEHUI XUMHH, MOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBA3AHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH
uH(GOPMAITUIO U IPUMEHATH €€ JIJISl TIOTIOJIHEHUS 3HAHUH, PEIIeHHs] NHTEUICKTyaIbHbBIX
U DKCIIEPUMEHTAIBHBIX HCCIICOBATEIBCKUX 3a7a4. B 1enoM comepkaHue yd4eOHOTO
npeamMera «XuMHUsS» JTaHHOTO YPOBHS M3YyUEHHS OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y
O0y4Yaromuxcss MHUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMaHUS (UIOCOPCKUX UICH,
TaKuX Kak: MaTepHaJlbHOE €IMHCTBO HEOPraHWYECKOr0 M OpPraHUYECKOro MHpa,
O0yCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM, II03HABAEMOCTh
MPUPOJIHBIX SBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKAY HOBBIMU
dbakTaMd M TEOPETUYECKUMHU MPEANOCHIIKAMH, OCO3HAHME POJIM XUMHUHU B PEIICHUU
AKOJOTHYECKUX TPoOJeM, a Takxke MpodiieM cOepeKEeHHsI YHEPreTHUECKUX PECYpPCOB,
CBIPbsI, CO3JJaHUSI HOBBIX TEXHOJOTUH U MaTE€pPUAJIOB.

B mutane pemieHust 3a7a4 BOCIIUTAHUS, PA3BUTHS M COIUATM3AIMKU 00YUaIOIINXCSI
MPUHATBIE TIPOrPaMMOM MO XHUMHUU TMOAXOAbl K OINPEACICHUIO COACpPKAHUS U
MOCTPOCHUST TIPEIMETa MPEAyCMaTPUBAIOT (POPMHUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX
NedcTBUl, uMeImux 0a30BO€ 3HAUYEHUE Uil PA3IUYHBIX BUIOB JESATEIbLHOCTU:
penieHus: mpoosieM, MOUcKa, aHainu3a U o0paboTku HH(OpMaALUU, HEOOXOIUMBIX IS
NpUOOPETCHHUS]  OMBbITA  MPAKTUYECKOM M HCCIENOBATEIbCKOW  JEATEeIbHOCTH,
3aHUMAIOIIE BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpaktuke mnpenonaBaHus XUMHUHM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusA, TaK U Ha YPOBHE CpeAHEro oduiero oOpa3oBaHuA, MPHU OIpeaeseHUn
COJIEPKATEIbHOW XapaKTEPUCTUKHU IeJIel H3ydyeHHs MpeIMeTa HalpaBIeHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAJAWIIMOHHO TMpU3HAETCS (OopMUpOBaHUE OCHOB
XUMHUYECKOM HAayKuM Kak o00JacTh COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKOU
NESATeIbHOCTU 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C
METOAMYECKOM TOYKM 3PEHUS TAKOW IIOAXOJ K OIPEICIICHUIO IEIeH W3Yy4YEHHUS
MpeAMETa SBJISIETCS BIIOJIHE ONMPAaBIaHHbIM.

CoryacHO JaHHOW TOYKE 3pEHUs TJIABHBIMU IEJISIMA M3Y4YEHHUS MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 knacc) sBastores:

e (opMHpPOBAHUE CHCTEMbI XMMHUYECKUX 3HAHUH KaK Ba)KHEUIICH COCTABJISIOIICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B OCHOBE KOTOPOH JIeKaT KIIFOUEBBIC
MOHATHUSA, (PyHIaMEHTaIbHbIEC 3aKOHBI U TEOPUH XMUMHUHU, OCBOCHUE SI3bIKA HAYKU,

YCBOEHHE u OHUMaHHUE CYILIHOCTHU JTOCTYIHBIX 00001IeHnH
MHUPOBO33PEHYECKOI0 XapaKkTepa, O3HAKOMJIEHHME C HCTOpPUEH WX pa3BUTHUS U
CTAHOBJICHUS,



e (opMHpOBaHME W paA3BUTHE NPEICTABICHUNA O HAYYHBIX METOAAX IO3HAHUS
BEIICCTB U XUMHUYECKHUX PEAKIUH, HEOOXOMUMBIX JUIsI IPUOOPETEHHS YMEHHIA
OPUEHTUPOBATHCS B MUPE BEUIECTB U XUMUYECKHUX SIBIICHUH, UMEIOIINX MECTO B
MPUPOAE, B MPAKTUYECKOW W OBCEITHEBHOW JKU3HH;

e pa3BUTHE YMEHHUH U CHOCOOOB AEATEIHHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
O0BSICHEHHEM XMMHUYECKOT0 IKCIIEPUMEHTA, COOJII0ICHUEM TpaBuil 0€3011aCHOr0O
oOpaleHus ¢ BEIeCTBaMH.

Hapsay c¢ atum, copepxaTenbHash XapaKTEpUCTUKA LeJed W 3aJad H3y4deHus
npeaMeTa B IMporpaMme Mo XMMHH YTOYHEHa M CKOPPEKTHpPOBaHA B COOTBETCTBHH C
HOBBIMH TIPUOPUTETAMU B CHCTEME cpenHero oouiero obOpazoBanusi. CeromHs B
MPErnoJaBaHUd XWMUU B OOJBIIEH CTENEHH OTHAETCS MPEANOYTEHUE MPAKTUYECKOM
KOMIIOHEHTE COJIepKaHUsi O0yueHHUsl, OPUCHTHUPOBAHHONW Ha MOJTOTOBKY BBIITYCKHHUKA
o011e00pa30oBaTeIbHOM  OpraHu3alliy, BJIAJICIONIET0 HE HA0OpOM 3HAaHWM, a
(GYHKIMOHANIBHOW TI'PaMOTHOCTBIO, TO €CTh CHOCOOAMHM M YMEHHUSIMH aKTHBHOIO
MOJTYYCHUS 3HAHUN W MPUMEHEHUS UX B PEATbHOM JKU3HU JIJISl PEIICHUS MPAKTUIECKUX
3a/1a4.

B cBs3M ¢ 9TUM Tipu M3ydeHHH NpeaMera «XHUMHs» JOMUHHUPYIONEe 3HAYCHHE
NpUOOPETAIOT TaKKUE LEIH U 3a7a4l, Kak:

- ajanTanus OOy4YalomMXCsS K YCIOBUSM JAMHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
(OpMHpPOBAaHUE MHTEJUIEKTYAJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITCIIbBHOMY MPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM;

- (opmupoBaHre y O0Oy4arOmUXCS  KJIIOYEBBIX  HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINK), WMEIOIIUX YHUBEPCAIbHOE 3HAYeHHWE JMJI1 Pa3jINyHBIX BHUIOB
NeSTENbHOCTU: pElIeHUs] NpoOJsieM, IOMCKa, aHaiau3a W o0pabOTKH HHQPOpMaLUH,
HEOOXOIUMBIX JUIsl MPUOOPETEHUSI OIbITa JEATEIHHOCTH, KOTOpas 3aHUMAET Ba)KHOE
MECTO B TO3HAHUM XHUMHH, a TakKe JJIA OIEHKH C TO3UIUNA DSKOJIOTHIECKOM
0€30MacHOCTH XapaKTepa BIHMSHHS BEIIECTB U XMMHUYECKHX MPOIECCOB HA OPTraHU3M
YeJloBeKa U MPUPOJIHYIO CPENY;

- pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH O00YJaronuXxcsi: CIIOCOOHOCTH CaMOCTOATEILHO NPUOOpPETaTh HOBBIC
3HAaHUS TI0 XUMHUU B COOTBETCTBUHU C >KM3HCHHBIMU TOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpEMEHHbIEe HMH()OpPMALMOHHBIE TEXHOJOTMU JUIsl TOMCKAa W aHalu3a y4yeOHOW W
HAYYHO-TIONMYJISIPHON WH(OPMAITUU XUMHYECKOTO COJIEP KAHMS;

- (popmupoBaHMe U pa3BUTHE y OOYYAIOMIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIIJICHUS], HAaOJII0JATENbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPBIE OCOOEHHO
HEOOXOUMbI, B YACTHOCTH, IMPU IUIAHUPOBAHUM U TMPOBEACHUU XHUMHYECKOTO
IKCIEPHUMEHTA;

- BOCIUTaHHE y OOydalomuxcsi yOeXAEHHOCTH B  T'yMaHUCTUYECKOU
HANpPaBIEHHOCTH XHUMHH, €€ BaXXKHOH pOIM B pEIICHWH TJIOOANBHBIX MpoOsIeM
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PaIMOHAIEHOTO TIPHUPOIOIIONB30BAHUSA, TOMOTHEHUS JHEPTeTHYCCKUX PECypCcoB U
COXpAaHCHHUS TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpPEeKHOIO
OTHOIICHUS K TIPUPOAC W CBOEMY 3J0POBBIO, a TaKKe IPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TIOMYYCHHBIX 3HAHWM [JI1 TPUHATHS TPAMOTHBIX PEIICHHH B
CUTYaIIASX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSMH.

B yuebHOM miaHe cpemHero oomero odpazoBaHusi mpeaMeT «XuMHus» 0a30BOro
YPOBHS BXOJHUT B COCTaB MPEIMETHOM 001acTh «ECTECTBEHHO-HAYYHBIE TIPEAMEThI».

OOmiee 4mMCIIO YacoB, OTBEACHHBIX JIsI M3YUYCHHUS XUMUH, Ha 0a30BOM YpOBHE
cpeaHero oobiiero oopasoBanus, coctaBiseT 136 vacos: B 10 kitacce — 68 vacos (2 yaca
B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEZCIIO).

COIEPXXAHME OBYUYEHMUAI.

10 KJVIACC.
OPITAHNYECKAS XUMMUSL.

Teopernyeckre OCHOBbI OPraHUYeCKON XUMHH.

[Ipeqmer opraHWueckoll XWMHM: €€ BO3HHKHOBEHHE, Pa3BUTHUE U 3HAUCHHE B
MOJIY4EHUM HOBBIX BEIIECTB W MaTephalioB. Teopusi CTPOCHHUS OpPraHUYECKHX
coenuuenud A. M. bytnepoBa, e€ ocHOBHBIE MOJ0KeHUA. CTpyKTypHBIE (DOPMYIIBI
OpraHUYeCcKuX BeulecTB. ['omoiiorus, nuzomepus. XUMHUUECKas CBSA3b B OPraHUYECKHUX
COCIMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o kiaccUpUKAMM OpraHUYecKux BemiecTB. HomeHkmarypa
OpPraHWYECKUX COCIMHEHUH (CUCTEMATHYeCKas) U TPUBUAJIbHBIE Ha3BAHUS BaKHEUIIIMX
MPEJCTABUTEIIEN KJIACCOB OPTAaHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M WX MPEBPAIICHUI:
O3HaKoOMJIEHHE C oOpasllaMH OpPraHMYECKHX BEIEeCTB M MaTepuajllaMh Ha UX OCHOBE,
MOJICTUPOBAHUE MOJICKYJI OpPraHWYECKUX BEIIEeCTB, HAOIIOJICHUE U ONMUCAHUE
JIEMOHCTPALIMOHHBIX ~ OMBITOB 1O MPEBPAlICHUIO OpPraHUYECKUX BEUIECTB MpHU
HarpeBaHuH (IJIaBJICHUE, OOYTJIUBAaHUE U TOPEHHUE).

Yriaesoaopoasl.

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUI psAll. MeTaH U 3TaH — NpocTenne
MPEACTABUTEINN AJIKAHOB: (PM3UYECKUE U XUMHUECKHUE CBOMCTBA (PEAKIIUU 3aMEIICHUS U
rOpEeHuUst ), HaXOXJAECHUE B MPUPOJIC, MOTYyUCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, T'OMOJOTMYECKUWA psAN. OTWIEH W NPOINUJIEH —
MPOCTEUIITNE MPECTABUTENN AIIKEHOB: (PM3MUECKUE U XMMUYECKHUE CBOMCTBA (peaKIuu
TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCJICHUS U TOJIMMEPU3aIINM),
MOJIy4YeHUE U PUMEHEHUE.



Ankanuensl: Oyraguen-1,3 wu MetunOyragueH-1,3: cTpoeHue, BaKHEWIIUE
XUMHUYECKHEe CBOMCTBa (peakuusi mnonuMepusanuu). [lomyyeHue CUHTETHUYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTHUECKUNA psiA. ALETHIEH —
NPOCTEUIINI MPEACTABUTEND AJTKUHOB: COCTaB, CTPOEHUE, (PU3NUECKHEe U XUMHUYECKUE
CBOICTBA (peakuMH THAPUPOBAHUS, TaJOT€HUPOBAHMS, THUApPATALUU, TOPEHHUS),
IIOJIYYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (QHU3MYECKHE U XHUMHUYECKHE CBOICTBa
(peakuuu TraJoOreHUPOBAHMS W HUTPOBAHMS), MOJY4YEHHE W NpUMEHEeHHe. 1oryon:
cocmas, cmpoeHue, puzuiecKkue U XumuiecKue c8oUCmaea (peakyuu 2aio2eHuposanus u
HUMPOBAaHUs), noiyuyerue u npumernerue. TOKCUUHOCTh apeHOB. ['eHeTHueckas CBs3b
MEXKIy YIIIEBOAOPOAAMH, MPUHAIIECKAIMMHU K PA3JINYHBIM KJIACCAM.

[IpupoaHbie UCTOUYHUKH YTIE€BOAOPOAOB. [IpupoaHbIi Ta3 U MOMYTHHIE HEPTSIHBIE
razpl. Hedth u e€ mnpoucxoxaenue. CrnocoObl mnepepaboTku He(dTU: MeperoHka,
KPEKHHT (TepPMUYECKUN, KaTaauTudeckuit), muponus. [IponykTel nepepabotku HedTH,
UX NPUMEHEHHE B MPOMBILUIEHHOCTH W B ObITy. KamMeHHBIH yroabp W NpPOAYKTBI €TO0
nepepadoTKu.

OKCINEpUMEHTAIBHBIE METOAbl HW3YYEHHsS] BEIIECTB M UX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ o0Opa3liaMu IjlacTMacc, KaydyKoB M pe3uHbl, komiekinu «Hedte» u
«Yronb», MOAENUPOBAHUE MOJIEKYJ YIJIE€BOJOPOAOB M TaJOr€HONPOU3BOIHBIX,
NpOBe/IeHHE MpaKkTUuuecKkor paboTel «IlonydeHue 3TuiIeHa U U3y4eHUe ero CBOMCTBY.

Pacuérnblie 3agaun.

Bbruncienus mo ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJHOIO BELIECTBA MM MPOAYKTAa PEAKUUU [0 H3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJIHOT'O U3 UCXOAHBIX BEHIECTB WM MPOAYKTOB PEAKIIHH).

Kucsiopoaconepskamue opraHu4ecKue COeAMHEHUA.

[IpenenbHble 0OJHOATOMHBIE CIIUPTHI. METaHON M 3TaHOI: CTPOEHHE, (PU3HUECKUE
U XMMHUYECKHE CBOWCTBA (pEaKIMU C aKTUBHBIMH METaJUIaMHU, raJoreHOBOJIOPOAAMH,
ropeHue), npuMeHeHne. BomopoaHbie CBSI3M MEXY MOJIEKYJIaMu cupToB. JleicTBue
METaHOJa ¥ 3TAHOJIa HAa OPraHU3M YEJIOBEKA.

MHoroaToMHble COUPTHI. DTUICHTIUKONb U TIUIEPUH: CTpOeHHE, (PU3NUecKue U
XUMHUYECKHE CBOMCTBA (B3aUMOEHCTBUE CO WHIEIOYHBIMM METaJUIaMH, KaueCTBEHHAas
peakiys Ha MHOTOaTOMHbIE crupThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHeHue
IJIMLEPUHA U ITUJICHTJIMKOJIS.

®deHo: CTPOCHHUE MOJIEKYIBI, (PHU3NYECKUE U XUMHYECKHE CBOMCTBA. TOKCHUIHOCTD
¢denomna. [Ipumenenue denona.

Anpaerusibl u kemorsl. GopMasbAerul, aleTalbIeTu: CTpoeHue, GU3nIecKkue u
XUMHYECKHE CBOWCTBA (PEAKUMU OKHUCIIEHHST W BOCCTAHOBJICHHS, KayeCTBEHHBIE
peaxkurn), NOJTy4YEeHUE U MPUMEHEHUE.



OnIHOOCHOBHBIE MpeJeIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTpPOCHHE, (PU3MUecKue W XUMUYECKHE CBOMCTBa (CBOMCTBA, OOIIWE IS
KJlacca KHUCJIOT, peakius dTepuuKaiuu), noiydyeHue u npuMmeHenue. CreapuHoBas U
OJIEMHOBAS KMCIIOTHI KaK MPEICTABUTENIN BHICIITUX KapOOHOBBIX KHCIIOT. Mbla Kak COH
BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBUE.

CnoxkHbie 3(UpPbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCJIOT. ['MIPOIN3 CIIOXKHBIX
a¢upos. XKupsl. I'naponus xupos. [Ipumenenue xxupoB. buonorudeckas poib KUPOB.

VYrieBoabl: cOCTaB, KiIacCH(PHUKAIUS YTIIEBOIOB (MOHO-, JU- W TIOJHCAXapHUIbI).
['moko3a — mpocTeiMid  MOHOcCaxapuJ: OCOOCHHOCTHM CTPOCHHUS MOJIEKYJIbI,
busnyecKkue ¥ XUMHYECKHE CBOMCTBa (B3aumojercTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHAuYHbIM pacTBOpoM okcuja cepedpa(l), BoccTaHoBieHue, OpokeHHE
[JIFOKO3BI), HAXOXK/JEHUE B MPUPOJE, MPUMEHEHUE, Ouonornyeckas posib. dorocuHTes.
OpyKTO3a KaK U30MEpP IIIOKO3BI.

Kpaxman u wnemtono3a Kak npupojHble mnonuMmepbl. CTpoeHue Kpaxmaia u
1EeJUT0103bl. PU3HUECKHE U XUMUYECKHE CBOMCTBA KpaxMana (TUApOiIn3, KaueCTBEHHAs
peaKIusi C HOJ0M).

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEIIECTB M WX MPEBPAILCHUI:
IpoBe/IeHNEe, HAOII0ACHUE U ONMCAHUE IEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB,
KAUEeCTBEHHbIE PEAKI[MU OJHOATOMHBIX CIHPTOB (OKHUCJIEHUE JTaHOJa OKCHUIIOM
menu(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECUCTBUE TIMIIEPUHA C THUAPOKCHUIIOM
meau(ll)), anpaernoB (OKHUCIEHHME aMMHUA4YHBIM pacTBOpOM okcuja cepedpa(l) u
ruapokcugom  menu(ll), B3ammopeiicTBMe Kpaxmalia C€  HOJIOM), TMPOBEICHUE
MPAKTUIECKOM pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnele 3anaun.

Bobluncienus mo ypaBHEHHIO XUMUUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIIECTBA WM TMPOAYKTA PEAKIMU [0 U3BECTHBIM Macce, O0BbEMY,
KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB WU MPOJYKTOB PEAKIIUH ).

A30TcoiepKalue OpraHMuecKrue COeTMHECHMUS.

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHudeckue coeauHenus. duzuueckue u
XUMHYECKHE CBOMCTBA aMMHOKHCIIOT (Ha puMepe riuiuHa). buonornueckoe 3naueHue
amMmuHOKuCcHoT. [lenTuas.

benku kak TOpUpPOIHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBuuHasi,
BTOpUYHAs U TPETUYHAS CTPYKTypa OeNKoB. XMMUYECKHE CBOMCTBA OEJIKOB: THAPOIIN3,
JieHaTypalvs, KaueCTBCHHBIC PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHBIE METOAbl U3Y4YEHHsI BEIIECTB M WX MPEBPAILICHUI:
HAOJIIOJICHUE W OINKHCAaHUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEIKOB MpHU
HarpeBaHUM, IIBETHbIC PEAKIIUU OEIKOB.

BbicokoMoJieKyJISIpHbIE COeINHEHMS] .

OCHOBHbIE TIOHSITUSI XUMHUHM BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALNM, CPEIHSS MOJICKYJspHas
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Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJSIPHBIX  COCIUHEHHN  —
MOJIMMEPU3ALIMS U TTOJIMKOHISHCAIIHS.

OKCIIEpUMEHTAIIbHBIE METOABbl M3Y4YEHUsS BEIIECTB W UX I[PEBPALCHUN:
O3HAaKOMJICHHE C O0Opa3lamMu TPUPOIAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAcC,
Kay4yKOB.

MexxmipeaMeTHbIe CBSI3H.

Peanuzanus MeXNnpeaMETHbIX CBSI3€H MPU U3YYEHHUH OpraHuyveckoil xumuu B 10
KJIaCCe OCYIIECTBISETCS Yepe3 HCIOIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TIOHSATUMN, SBISIOIIUXCA CHUCTEMHBIMU JUISl OTJACJBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OOmume ecTecTBEHHO-HAy4YHbI€ TOHSTHS: SBIICHHE, HAy4YHBIM (akT, THIOTE3a,
3aKOH, TEOpHWs, aHajdu3, CHHTE3, Kiaccu(ukaius, TEePUOJUIHOCTh, HAOIIOJCHHE,
U3MEpPEHUE, IKCTIEPUMEHT, MOJICIUPOBAHHUE.

duznka: MaTepus, SHEPrus, Macca, aToM, AJIEKTPOH, MOJEKYJa, SHEPreTUUECKHIA
YPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE BEIIeCTBa, (HU3MYECKUE
BEJIMYMHBI U €UHULIBI UX U3MEPECHUSL.

buonorusi: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3Me,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€IKH, YIJIEBOABI, KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJE3HbIE HCKOMAEMbIE, TOIUIMBO,
peCypCBL.

TexHosmorus: NUUIEBbIE NPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIIHE
CpelICTBa, JIEKAPCTBEHHbIE U  KOCMETUYECKUE TMpenaparbl, MaTepHallbl U3
HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC.
OBIIAA U HEOP'AHUYECKASA XUMMUS.

TeopeTnueckne 0CHOBbI XUMHH.

Baxxnenmme XuMU4eCKUE NOHATUS U 3aKOHBI.

XUMHYECKH 3JIEeMEHT. ATOMHBIM HOMep. MaccoBoe uucno. Hykauaer.
Paguonyknunbl. M30Tomsl.

3aK0oH COXpaHEHUsI MACcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS] YHEPTUH.
JledbekT Macchl.

[lepmonuueckuii  3aKkOH.  DJEeKTpoHHas  KoHpurypamus.  ['paduyeckas
anekTpoHHas (opmyna. PacmpeneneHue 3J€KTPOHOB B aTOMax AJIEMEHTOB MajbIX U
OOJIBIIMX TIEPUOJIOB, S-, P-, d- u f-anemenTsl. JlanTaHOMIbI. AKTHHOUIBI. VICKYCCTBEHHO
MOJIYdEHHBIC DJIEMEHThl. BajJeHTHOCTP W BaJieHTHbIE BO3MOXKHOCTH aTOMOB.
Bonopoansie coenqunenus.

Crpoenne BemectBa. MonHas cBs3b. KoBajeHTHas (MOdsipHAsl U HEMOJSIPHAS)
CBsI3b. DJIeKTpOoHHAs popmyna. MeTtammueckas CBsi3b. BomopogHas CBs3b.



['uOpuan3zanys aTOMHBIX OpOUTANE.

Kpucramibl: aToMHbIE, MOJIIEKYJISIPHBIE, MOHHBIE, METANTIMYECKUE. DIIEMEHTapHAas
AYEHKa.

[MTomumopdusm. [lomumopdubie Moaudukammu. AsoTponus. M3omepus.
I'omosnorus. XuMU4YECKUN CUHTES.

Xumuueckne peakuuu. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE peakiuu. Peaknnun
pas3noKeHus, COCMHEHU, 3aMelleHus, obOMmeHa. OK30TE€pPMHUYECKHE U
sHAOTEpMUYecKue peakuuu. OO0patuMble U HeoOpaTuUMble peakuuu. TernoBor 3¢ dexT
peakiuu. 3akoH ['ecca. Tepmoxumuueckue ypaBHeHusa. Temnora oOpa3oBaHHS.
Tennora cropanusi.

CKOpOoCTh  XMMHYECKOM peakuuHh. AKTUBUPOBAHHBIM KOMIUIEKC. 3aKOH
JEUCTBYIOIIMX Macc. KHHETHYECKOE ypaBHEHUE PEAKLINH.

Karanuz. Karanuzatop. Muruburtop. I'oMOreHHBI M T€TEpOreHHbINM KaTaaus.
Karanutnyeckue peakuuu.

Xumnueckoe pasHoBecue. [Ipunuun Jle [latense.

PactBopsl. ucnepcHbie cuctemsl. ['pyboaucnepcHble CUCTEMBI (CYCHEH3UH U
sMmyibcun). Komnouiaeie pacTBOpPHI (3011). A3PO30IIH.

CnocoObl  BbIpaXEHUSI KOHIIEHTpAllUU PacTBOPOB. MolisipHasi KOHIICHTpAIUs
(MOJIIPHOCTB ).

ONEKTPONAUTHL. DNEKTpoJuTHUECKas aucconuanus. CTeneHp AHCCOIUALNU.
Koncranra aucconmanuu. Bonoponnslii moka3arens. Peakiinyn noHHOro oOMeHa.

I'maponn3 opraHnyecKux BemeCTB. [ uaponus coei.

DJIEKTPOXUMHUUYECKUE PEAKIMU. ['allbBAaHUYECKUI JJIEMEHT. DJIEKTPOAbI. AHOM.
Karon. Akkymyssitop. TOIUIMBHBIA 3J1EMEHT. DJIEKTPOXUMHSL.

Psn  craHmapTHBIX  BIEKTPOAHBIX MOTeHUUanoB. (CTaHIApTHBIE  YCIOBUA.
CrangapTHbBIA BOTOPOAHBIN 3JIEKTPOI.

Koppo3ust metamnoB. Xumuyeckas U 3JIEKTPOXUMHUUECKAST KOPPO3USL.

DIIEKTPOIU3. DIEKTPOJIN3 BOJIHBIX PACTBOPOB. DIIEKTPOIU3 PACILIIABOB.
Heoprannuyeckasi xumus.

Meramnel. CrniocoObl moiydeHus MeTaiioB. JI€rkue u  TsSKENbIE METaulbl.
JlerkomnaBkue M TYroIuIaBKME MeETaulbl. MeTramumdeckne aneMeHTbl A- u b-rpymm.
Mens. Lluak. Tutan. Xpom. Kenezo. Hukens. [InaTuna.

Cmagsl. Jlerupytoniue no6aBku. Uépueie metambl. L[BeTHbIe MeTamabl. YyryH.
Craub. JlerupoBaHHBIE CTaNH.

OKcuabl U THAPOKCUBI METAIIIOB.

Hemeramner. IIpocTeie BemectBa — HemeTauibl. Yriepoa. Kpemnuii. A30T.
docdop. Kucnopoxa. Cepa. @rop. Xiop.

Kucnorueie oxcunpl. Kucnopoacogepxkamue Kuciaorel. (CepHas KUCIIOTA.
A30THas KUCIOTA.

BonopoaHbie coeiMHEHNs HEMETAIIOB.

['eHeTnueckas CBSI3b HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB.

XUMUS U )KM3Hb.

XuMu4ecKkas IPOMBIIUIEHHOCTh. XUMHUUYECKasi TEXHOJIOTHUSI.
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XUMHKO-TEXHOJIOTHYECKUE TMPUHIUNBI MTPOMBIIUIEHHOTO TMOJYYEHUS] METAJIOB.
Uépnas wmeramutyprus. IIpouwsBoactBo uyryna. JlomeHHass medb. AryioMepaiusi.
[IpouzBonctBo cranu. Kucinopoanslii KoHBepTep. be3oTxoqHOE MPOU3BOACTBO.

Xumus B OwiTy. [Ipoayktel mutanus. berroBast xumus. OTaenouHbIe MaTEpUAIBI.
JlekapcTBeHHbIE Tpenaparbl. JKOJIOITMYECKH MOHUTOPUHT. IIpenenbHO HOMyCcTUMBbIE
KOHIICHTPAIUU.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA.

JINUHOCTHBLIE PE3YJIBTATHI.

dI'OC COO ycranaBnuBaeT TpeOOBaHWUA K  pe3yjabTaraM  OCBOEHUS
OOyJaIUMHCS  TPOrpaMM  CpeIHero  o0mero oOpa3oBaHus  (JTUYHOCTHBIM,
METanpeaIMETHbIM U TpeAMETHbIM). HaydHo-MeTonnueckoil OCHOBOM nJis pa3pabOTKu
IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHSI TPOrpPaMM CpPEIHEro oO0uero oOpa3oBaHUs
ABJISIETCS. CUCTEMHO-/IESITEIbHOCTHBIN MOJIXOI.

B cooTBETCTBMM ¢ CHUCTEMHO-ACATEIBHOCTHBIM TOAXOJIOM B  CTPYKTYpeE
JUYHOCTHBIX PE3YIbTATOB OCBOCHUSI MpEIMeTa «XUMUS» Ha YPOBHE CPEIHEr0 OOIIETro
00pa30BaHUs BBIJEIECHBI CIEIYIONNE COCTABIISIIOIIHE:

OCO3HaHHWE OOYYAIOIIMMHUCI POCCHHUCKOW TIpa)XHaHCKOW HIASHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIIEHUIO;

HaJIU4Yue MOTUBAIIMH K 00yUEHHUIO;

I[eJICHANPABIICHHOE pa3BUTHE BHYTPEHHUX YOEKJIECHUM JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKUX TPAJAUIINA 0a30BON HAYKH XHMUWU;

TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B  CBOCH
JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKAMH, MPUCYIIUMHU  IE€IOCTHOM
CUCTEME XUMHUYECKOr0 00pa3oBaHus;

HAJIMYHE TIPABOCO3HAHMSI AKOJIOTHIYECKON KYIbTYPhI U CIIOCOOHOCTH CTaBUTH IIETTH
U CTPOUTH )KU3HECHHBIC MJIAHBI.

JInuyHOCTHBIE PE3YIBTATHI OCBOCHHUS MPEAMETa «XUMU» TOCTUTAKOTCS B €UHCTBE
y4eOHOM M BOCHUTATEIBHOW MACSITEIBHOCTU B COOTBETCTBUM C T'YMAHUCTUYECKHUMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH U UJ€aiaMu POCCUUCKOTO
rpakIaHCKOTo 00IIeCTBa, MPUHATHIMU B OOIIIECTBE HOPMAMHU U MpPaBUIaMU MOBEACHUS,
CIIOCOOCTBYIOIIIUMHU TIPOIIECCaM CaMOIIO3HAHUs, CaMOPa3BUTUS U HPABCTBEHHOTO
CTaHOBJICHUS TMYHOCTHU 00YYaIOIIUXCSI.

JIudHOCTHBIE  pe3yJIbTaThl  OCBOCHUS  MpeaMera  «XHUMUS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh  ONBbITA TMO3HABATEIILHOM M  MPAKTUYECKOW  JEATETbHOCTH
OOydJarolmuxcs MO pealn3allid MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTHu:

1) rpakaIaHCKOro BOCIIMTAHUSA:

11



OCO3HaHUS OOYYalOIIMMHUCS CBOMX KOHCTUTYLHOHHBIX IpaB M O0OS3aHHOCTEM,
YBaKCHUS K 3aKOHY U TIPABOMOPSIIKY;

MIPEACTABIICHUS O COUMAIbHBIX HOPMAX M MPABUIAX MEXITMYHOCTHBIX OTHOLIECHUM
B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW ACATEIBHOCTH MPHU CO3JAaHUU Y4EOHBIX
MIPOCKTOB, PEIICHUU YYEOHBIX W TO3HABATEIBHBIX 3aJ]1ay, BHIMOJHEHUH XUMHUYECKHX
HKCIEPUMEHTOB;

CIIOCOOHOCTHU TOHUMATh U MPUHUMATh MOTUBbBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JIPYTUX TIPU aHATU3€ PA3JIMUHBIX BUJIOB YUEOHOM NESITEIHHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA .

LIEHHOCTHOTO  OTHOILIEHHMS K HUCTOPHUYECKOMY W  HAyYHOMY HAaCIIEIUIO
OTE€UECTBEHHOW XUMUU;

YBaOXEHHUS K TMpOIEcCYy TBOpUEeCTBA B O0JaCTH TEOPUHU U MPAKTUUYECKOTO
NPUMEHEHUS] XHMHWHM, OCO3HAHUS TOrO, YTO JOCTHKEHUS HAyKH €CTh PE3yJIbTaT
JUTUTENTbHBIX HAOJIOCHUH, KPOMOTIIUBBIX SKCIIEPUMEHTAIBHBIX MTOMCKOB, TTOCTOSTHHOTO
TpyZia YYEHBIX U MPAKTUKOB;

WHTEpeca W TMO3HABATEIbHBIX MOTHUBOB B IMOJYYEHUH U MOCIEIYIONIEM aHaIu3e
uH(pOpMaIH O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTU OIICHWBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI
Y LIEHHOCTH,;

TOTOBHOCTH OILICHUBATh CBOE MOBEJEHUE U MOCTYIKU CBOMX TOBAPUINEH C O3UIIUMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUIN ATUX MOCTYIIKOB;

4) popMHUpPOBaHHS KYJIbTYPbI 310POBbS:

MOHUMAaHUS [IEHHOCTEH 3J0pOBOTO M O€30macHOro o0pas3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY
310POBBIO;

coONrofieHust TpaBuil 0Oe30mMacHOro oOpalleHusi C BeleCTBAMU B OBITY,
MTOBCEHEBHOM KU3HU U B TPYIOBOM JEATEIIBHOCTH,

MOHUMAHMS [IEHHOCTU MPAaBWJI UHAUBUIYATLHOIO U KOJUIEKTUBHOTO OE€30MacHOI0
MOBEJICHUS B CUTYalUsAX, YTPOXKAIOIINX 3J0POBBIO U )KU3HHU JIFOJIEM;

OCO3HAHMSI TIOCJEACTBUI W HENPHUATHS BPEAHBIX TNpUBBIYEK (ymoTpebiieHus
aJIKOT0J151, HAPKOTUKOB, KYPEHUS );

S) Tpy10BOr0 BOCIUTAHMS:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTH B yueOHO-HCCIIeI0BATEIbCKON
JesITeNbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOU U JPYTUX BUAAX JACSITEIBHOCTH;

YCTAHOBKM Ha aKTMBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3ajlady COIMaIbHOM
HAIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);
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MHTEpeca K NPAKTUUECKOMY U3YyUEHHIO NPOodecCuil pa3ImyHoro pojaa, B TOM YHCIIe
Ha OCHOBE MTPUMEHEHHUS MTPEAMETHBIX 3HAHUM 110 XUMUHU;

YBa)XXEHHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYJI0BOM NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHIYAIHHOW TPACKTOPHH OOpa30BaHMS,
Oynymieit mpodeccud W peanu3alid COOCTBEHHBIX S>KU3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUHU, HHTEPECOB MU MOTpeOHOCTEH
o0111ecTBa;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUSA:

HKOJIOTUYECKH 1IeJIeCOO0pPa3HOro OTHOLICHHS K NPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HU HA 3E€MJIE;

MOHUMAaHUSl TJI00aTBHOTO XapakTepa JKOJOTHYECKUX MpoOJeM, BIUSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLUAIIBHON CPEbI;

OCO3HAaHMSI HEOOXOAMMOCTH HCIONb30BAHUS JOCTHKEHUA XUMHUU JJIsl PELICHUs
BOIIPOCOB PALMOHAIBHOTO TPUPOIOTIOIB30BAHUS;

AKTHBHOI'O HEMPUATHS JCUCTBUH, NMPUHOCAIIMX BPEI OKPYKAIOIIECH MPUPOIHOU
cpele, yMEHHUS MPOTrHO3UPOBATh HEOIArONPUATHBIE SKOJOTMYECKHE IOCIEACTBUSA
NPEAIPUHUMAEMBIX IEUCTBUM U NIPEIOTBPALIaTh UX;

HaJU4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOW KYJIbTYpHI,
ONbITa JEATEIIbHOCTH 3KOJOTMYECKOW HAIPAaBJIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
UMH B TMO3HABATEIbHON, KOMMYHUKATUBHOW M COLIMAJIBLHON MPAKTHUKE, CHOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOSATH UJEOJIOTUH XeMopoOuH;

7) HUEHHOCTH HAYYHOI'0 NO3HAHMS:

c(OPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKHU U OOILIIECTBEHHON MPaKTUKU;

NOHUMAaHUs crelupUKN XUMUU KaK HayKH, OCO3HAHUsS €€ posih B (POpMUPOBAHUU
pPallMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUM IIEJIOCTHOTO TMPEACTABJICHUS 00
OKpY>KaoIIeEM MHUPE KaK O €IMHCTBE NPUPOABI M YEIIOBEKA, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH NPOo0OJIeM COXPaHEHUs PUPOITHOIO PAaBHOBECHS;

yOEeXKIEHHOCTH B 0COOOM 3HAUMMOCTH XUMUU JJII COBPEMEHHOMN LIMBUIN3ALIMU: B
e TYMaHHCTUYECKOW HAINpaBIEHHOCTH M BaXXHOM pOJM B CO3/IaHUU HOBOW 0Oa3bl
MaTepUalbHOM KYJbTYPhl, PEIICHUH TJIOOAIBbHBIX MPOOJIEM YCTOMYHMBOIO pPa3BUTHUS
YEJIOBEYECTBA —  CBIPbEBOM, DHEPreTUYECKOW, TMIIEBOM M  DKOJIOTHYECKOH
0€30MacHOCTH, B PA3BUTUU MEIAUIIMHBI, OOECIIEUEHUH YCIOBUU YCIEIIHOTO TpyAa H
HKOJIOTMYECKU KOM(POPTHON KU3HU KaXKA0Tr0 WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOAOB MO3HAHWS,
UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCHOJIb30BATH MOJIy4aeMble
3HAHMS JIJISl aHAJIM3a U OOBSCHEHHUS SBICHUM OKPYXKAIOIIErOo MUpPA U MPOUCXOISAIINX B
HEM H3MEHEHUMW, yMEHHUs JiejaTh OOOCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAayYHBIX
(baKTOB M UMEIOIIMXCS JAaHHBIX C LEJbI0 NOJYYEHHS IOCTOBEPHBIX BHIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITENTbHO MCIOIB30BAaTh XUMUYECKUE 3HAHUS AJISl PEIICHUS
npo0JieM B peaTbHBIX )KU3HCHHBIX CUTYaIIUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH M CTIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOO0OPa30BaHUIO,
K aKTHBHOMY TOJYYCHHIO HOBBIX 3HAHUU 1O XMMHUHU B COOTBETCTBUU C JKU3HECHHBIMH
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyla B pa3iMyHbIX cdepax TpodhecCHoHATHHOM
JeSITETbHOCTH.

METAINPEJMETHBIE PE3YJIBTATDI.

MertanpenMeTHbie pe3yiabTaThl OCBOCHHS Yy4eOHOro mpenmera «XuMHUS» Ha
YPOBHE CpeAHEro 001Iero o0pa3zoBaHus BKIOYAIOT:

3HAYUMBbIE JUISL dbopmupoBaHus MHUPOBO33PEHUS o0yyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIeHayYHbIe TOHSATHUS, OTPAXKAIOUIUE
[[EJIOCTHOCTh HAyYHOM KapTUHBI MHUpa © CcOenupuKy METOJO0B IO3HAHMS,
UCTIONB3YEMBIX B ECTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, IHEPrus, SBICHHE,
NpOIECC, CHCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIMOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIIE0BaHNE, HAOIIOIEHUE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTUE);

YHUBEpCAJIbHBIC y4eOHbIE JeWCTBUS (TIO3HABaTElIbHBIE, KOMMYHHKATHUBHEIE,
peryisITUBHBIE), oOecnieunBaromue (popMupoBaHre (PyHKIMOHAIBHOW TPAMOTHOCTH U
COLIMATPHON KOMIIETSHIINH 00 YyJarOIInXCs;

CHOCOOHOCTh OOYYaIOUIMXCS MCIIONb30BaTh OCBOCHHBIE MEXAUCIUILIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHUS U YHUBEPCAJIbHbIE YueOHbIE CHCTBHS B IO3HABATEILHOU U
COLMAJIbHOM IIPAKTHUKE.

MeranpenMeTHbIE  pe3yNbTaThl  OTPAXKAIOT  OBIAJCHHE  YHUBEPCATbHBIMH
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JIEHCTBUSIMHU.

OgiageHue yHMBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU AeHCTBUAMM:

1) 6a30Bble JIOrHYecKue aeicTBUsI:

CaMOCTOSITEILHO (DOPMYITUPOBATH U AKTYAJIU3UPOBATH MIPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeneNsiTh LEeAN JCITeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH UX
JOCTHKEHHSI, COOTHOCHUTD PE3YJbTAThI AEITEILHOCTU C TIOCTABJICHHBIMU IEIISIMU;

UCIOJIb30BaTh MPU OCBOCGHUU 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIICNIATh XapaKTEpPHbIC NPH3HAKM TOHATUA W YCTAHABJIMBATH HMX B3aWMOCBS3b,
UCTIOJh30BaTh COOTBETCTBYIOUIUE TOHSATHUS NS OOBSICHEHHA OTHACIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAHMSI U KPUTEPUM JUISI KIIAaCCU(PHUKAIIMK BEHIECTB U XUMHUYECKUX
peaKkuunii;

yCTaHABIMBATh NPUIMHHO-CIIEICTBEHHBIE CBA3H MEXAY N3YYaeMbIMU SIBICHUAMU;
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CTPOUTH JIOTUYECKHUE PACCYKJCHUS (MHAYKTUBHBIC, N€TYKTUBHBIE, [0 aHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTU M TPOTUBOPEUHS B PAacCMATPUBACMBIX  SIBIICHUSX,
(bopMyIMpOBaTH BHIBOBI U 3aKIIOUYEHUS;

NPUMEHSATh B MPOIECCE MO3HAHUS, HWCIONb3yEeMble B XHMHUHU CHMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, MPeoOpa3OBBIBATH MOJIEIbHBIE MPEACTABICHUS — XWMHUYECKUU
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUYECcKass (popMyna, ypaBHEHUE XMMUYECKOW PEaKIuu —
OpU  pelIeHUH Yy4eOHBIX I[IO3HABATENBbHBIX M MPAKTHUYECKUX 3a]ad, MPUMEHSTh
Ha3BaHHbIC MOJICIbHBIE MPEACTABICHUS JI1 BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbI€e HCCJIeI0BaTEILCKUE 1eHCTBHUSA:

BJIaJIETh OCHOBAMHM METOJOB HAy4YHOTO IIO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopmynIupoBaTh 1ENM U 3aJlaud UCCIICIOBAHUS, UCIIOJIb30BAaTh MOCTABJICHHbBIC U
CaMOCTOSITEIHLHO C(HOPMYITUPOBAHHBIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA TMO3HAHUS U
OCHOBBI I (POPMUPOBAHUSI THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

BJIQJICTh  HABBIKAMU  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUST UM TPOBEICHUS
YUYEHMUYECKUX DKCIEPUMEHTOB, COBEPILEHCTBOBATh YMEHUS HAOII0JaTh 32 XOJIOM
mpolecca, CamMOCTOSATEIBHO MPOTHO3UPOBATh €ro  pe3ynbTaT, (HOpMyIUpOBaThH
0000IIEHUSI U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIaHHOM paboTe;

npuoOpeTaTb  ONBIT ~ YYEHWYECKOM  MCCIENOBATENbCKOM U MPOEKTHOU
JESITeTHHOCTH, TPOSBISATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOUCKY
METO OB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMUYHbIX METO0B MTO3HAHMUS.

3) pabora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WMH(MOpMaIuu (HayqHO-TIOMYJIsIpHAS
JUTEpaTypa XUMUYECKOTO COJEepKaHUsl, CIpaBOYHBIE MOcoOus, pecypchl MuTepHera),
aHAIM3UPOBATh MH(GOPMALIUIO PA3TUYHBIX BUAOB U (HOPM MpEICTaBICHUS, KPUTHUYECKU
OLICHUBAThH €€ JIOCTOBEPHOCTh U HEPOTUBOPEUUBOCTD;

dbopMyIMpOBaTh 3aMPOCH] U MPUMEHSATH PAa3JIMYHBIE METO/IBI TIPU MOUCKE U 0TOOpE
uH(pOpMaIT, HEOOXOIUMOM JIJIs1 BEITIOTTHEHUS YIEOHBIX 337249 ONpeeIEHHOTO THIA,

npuoOperarb  OMBIT  HMCIOJIB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMAJBHYIO (DOpPMY MpenacTaBieHUs HHPOpPMALIUU
(cxeMmbl, rpadvKH, TUarpaMMbl, TAOJIUIIEI, PUCYHKU U APYTHE);

WCII0JIb30BaTh HAaY4YHBIN S3BIK B Ka4eCTBE CPEJCTBA IMPHU pabOTe C XUMHUUYECKOMH
uH(pOopMaIueil: TPUMEHSITh MEXKIIpeAMETHbIE ((PU3NUECKHE U MATEMATHUYECKHUE) 3HAKH U
CUMBOJIBI, (hOpMYIIbl, A00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMUECKHUE  CPEICTBA
HaIJISITHOCTH.
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OBJiajieHNe YHHBEPCATbHBIMH KOMMYHUKATUBHBIMHU JI€HCTBUSIMH:

3aJ1aBaTh BONPOCHI IO CYIIECTBY OOCYXKIAae€MOW TEMbI B XOJI¢ JHAjOra W/ WA
JUCKYCCUH, BBICKA3bIBaTh HJICH, (OPMYIMPOBATH CBOW TMPEII0KCHHUS OTHOCHTEIBHO
BBITIOJTHEHUS MPEI0KCHHOM 3a/1a4K;

BBICTYNIaTh C TIPE3CHTAIMEH pPE3yJbTaTOB IO3HABATEIHHOW JEATEIHLHOCTH,
TIOJTYYCHHBIX CAMOCTOSTEIIbHO WM COBMECTHO CO CBEPCTHHUKAMH TIPU BBIOJTHCHUH
XUMHUYECKOr0 SKCIIEPUMEHTa, MPAaKTUYECKOW pPabOThl MO HCCIASIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaIM3aIlii y4eOHOTO MPOeKTa W (POPMYJIHPOBATH BBIBOIBI 110
pe3ysibTaTaM TPOBEIEHHBIX HCCIECNOBAHUN ITyTEM COTJIACOBAHMS TO3UIMH B XOE
00CYXeHUs U OOMEHAa MHEHUSIMH.

OBj1ajieHle YHHMBEPCAJbHBIMH PETyJISITUBHBIMH I€CTBUSIMU:

CaMOCTOSITEJIFHO ~ IUIAHUPOBAaTh W OCYIIECTBIISATH CBOIO  ITO3HABATEIBHYIO
NEeTENbHOCTh, OmpeAenss e€¢ IeMu W 3a7a4d, KOHTPOJHMPOBATH W 10 Mepe
HEOOXOIMMOCTH  KOPPEKTHUPOBATh  NpejiaraeMblii  aaroOpuT™M  JACHCTBUH  TIpH
BBITIOJTHEHUH  Y4EOHBIX M HCCIEAOBaTEIbCKUX  3a/Jad, BbhIOMpaTh HamOoiee
3¢ eKTUBHBIN cIOCO0 UX PEICHUs ¢ YU4ETOM IMOJIYYeHUsI HOBBIX 3HAaHUHM O BELIECTBAaX U
XUMHUYECKUX PEaAKITUIX;

OCYIICCTBIISITh CAaMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHajau3a U
CaAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATHI.
10 KJIACC.

[IpenmeTHbBIC Pe3yNbTAaThl OCBOCHHS Kypca «OpraHndyeckast XuMUs OTPaXKAIOT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O XHMHYECKOW COCTABJISIONICH €CTECTBEHHO-
HAyYHOH KapTUHBI MHpaA, POJM XUMUU B TIO3HAHWHM SBJICHUA TPUPOIBI, B
(GhOopMUPOBAaHNH MBIIIJICHUS U KYJbTYPhl TUYHOCTH, €€ (PYHKIIMOHATLHONW IPaMOTHOCTH,
HEOOXOMUMON JJIsl PEIICHUS MPAKTUYECKUX 3a7a4 M JIKOJIOTHYECKH OO0OOCHOBAHHOTO
OTHOIIICHHS K CBOEMY 37I0POBBIO M IIPUPOTHOM CpelIe;

BJIaJICHHUE CHCTEMOM XUMHYECKHUX 3HAHHUH, KOTOpas BKJIFOYAET:
OCHOBOIOJIATAOIINE TOHATUS (XMMUYECKUH 3JIEMEHT, aToOM, JJICKTPOHHas 000j04YKa
aToMa, MOJICKYJIa, BaJICHTHOCTh, DJJIEKTPOOTPHUIIATEIHLHOCTh, XWMHUYECKasl CBS3b,
CTpykTypHas (opmyna (pa3BEépHyTass W COKpamiéHHas), MOJb, MOJSpHas Macca,
MOJIIPHBIN 00BEM, YTIIEPOJHBIN CKelleT, QYHKIIMOHAIbHAS TPYIIa, paguKajl, U30MepHs,
U30MEpHl, TOMOJOTHYECKUM  psAJ, TOMOJIOTH, YyIJIEBOAOPOAbI, KHUCIOPOJ U
a30TCOJCP)KAIIAE  COCNMHCHHS, MOHOMEpP, IOJMMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIC ~ COCUHEHHUs); TEOPUHM W  3aKOHBI  (TCOpUS  CTPOCHUS
opranudeckux BemectB A. M. ByriepoBa, 3aKOH COXpaHEHHS MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJHYCCKUN S3bIK XHMHH; MHPOBO33PEHUSCKHE 3HAHUA,
JIeKaIe B OCHOBE MOHUMAHMS MPUINHHOCTH ¥ CHCTEMHOCTH XUMHYECKHUX SIBIICHUH,
(baKTOIOTMYECKHE CBEACHUS O CBOWCTBAaX, COCTaBe, IOJYYCHHH U 0E€30MacCHOM
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UCIIOIb30BAaHUM BAXXHEWIIIUX OPraHUYECKUX BEIIECTB B OBITY W MNPAKTUYECKOU
NeSATeIbHOCTU YEJIOBEKa,

chOpMHUPOBAHHOCTh YMEHUN BBISBIATH XapaKTepHbIE TMPU3HAKU TOHATHIH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOUIME MOHSATUS MpU
OMHMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OpraHUYE€CKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh yMEHUW HCIIOJIb30BaTh XUMUYECKYI) CHUMBOJIUKY IS
COCTaBIICHUS MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiéHHou) (Gopmyl
OpPraHWYECKUX BEIIECTB M yYpaBHEHUW XMMHUYECKUX PEAKIUM, W3TOTaBJIMBATH MOJIEIU
MOJIEKYJT ~ OpPTaHMYECKMX BEIIECTB JJIs1 WUIIOCTpAlUM WX XUMHYECKOro U
MIPOCTPAHCTBEHHOI'O CTPOCHHUS;

chOpMHUPOBAHHOCTh yYMEHHM YCTAHaBIMBATh MPUHAJICKHOCTh H3YyYEHHBIX
OPTaHMYECKUX BEIIECTB IO UX COCTABY M CTPOCHUIO K ONMPEACIEHHOMY KJIACCy/TpyIIe
coenuHeHUM  (YIJIEBOJOPOMABI,  KHUCIOPOA W  a30TCOJEpKallue  COCTUHEHMUS,
BBICOKOMOJIEKYJISIDHbIE COEJIMHEHMsI), JaBaTh WM Ha3BaHHUsS 10 CUCTEMaTHYECKOM
Homenkiarype (IUPAC), a Takke mpuBOIUTH TPUBUAIBHBIE HA3BAHUS OTICIBHBIX
OpPraHWYECKUX BEIIECTB (ITWICH, MPOMWIECH, alleTWICH, STUJICHIJIMKOJb, TJIUIIEPUH,
dbenon, dopmanbaerua, aneTaabIeruja, MypaBbUHAs KHUCJIOTA, YKCyCHas KHUCIIOTA,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a, GPYKTO3a, Kpaxmal, LelIi0I03a,
TJTUIIMH ),

c(hOpMUPOBAHHOCTh YMEHHSI  ONPENENSATh BUAbI XHMHUYECKOHM CBSI3U B
OpraHWYECKUX COCIUHEHUSX (OJIMHAPHBIC U KPATHBIC);

chOpMHUPOBAHHOCTh ~YMEHHSI TMPUMEHSATH TIOJIOKEHUST TEOPUU  CTPOEHUS
opranndyeckux BemectB A. M. BbyrnepoBa nnsi oObsCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUSI; 3aKOH COXPAHEHHSI MACChI BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh COCTaB, CTpOEHUE, (HU3NUECKHUE U
XUMUYECKUE CBOMCTBA TUIMUYHBIX MPEACTABUTENICH Pa3IMYHbIX KJIACCOB OPTaHUYECKHUX
BelecTB (MeTaH, 3TaH, dTUJICH, MPONWJIEH, alleTwIeH, OyraaueH-1,3, MeTmiOyTaaueH-
1,3, OeH30J, METaHOJI, 3TAHOJ, STWUJIEHIJIMKOIb, TJIUIEPUH, (DEHOJ, aleTanbIerul,
MypaBbUHAs U YKCYCHasi KHUCJIOTBI, TUIFOKO3a, KpaxmaJ, ILeJIII0JI03a, aMUHOYKCYCHas
KHCIIOTA), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HHMH YpPaBHEHUSMH
COOTBETCTBYIOIUX XUMHYECKUX PEAKIIMIA C UCIIONTH30BAHUEM CTPYKTYPHBIX (POpMyIT;

c(hOpMUPOBAHHOCTh yMEHHUS XapaKTepU30BaTh HUCTOYHUKHU YTJIEBOJOPOIHOIO
ChIpbsi (He(pTh, MPUPOAHBIA Ta3, Yroyib), CIIOCOOBI MX TMEpPepabOTKU M MPAKTHYECKOE
npUMEHEHHUE TPOAYKTOB MepepadboTKH;

chOpMHUPOBAHHOCTh ~YMEHWH TPOBOAUTH  BBIYHCICHUA 1O XUMHUYECKUM
yYpaBHEHMSIM (Macchl, 00BEMA, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM TMPOJIYKTa
peakiMy MO M3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB
WU IPOJIYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHUH BIIaJIETh CUCTEMOW 3HAHMI 00 OCHOBHBIX METOAAaX
HAy4YHOT'O MO3HAHUS, UCTIOJIb3YEMbIX B XUMHH MPU M3YUYCHHUM BEIIECTB U XUMHUYECKHUX
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ABJICHUN (HAONIOJEHUEe, W3MEPEHUE, IKCIEPUMEHT, MOJCIUPOBAHKE), HCIOIb30BAThH
CUCTEMHbIC XUMUYECKUE 3HAHMS JJIA MPUHATHUS PEUICHUM B KOHKPETHBIX JKM3HEHHBIX
CUTYaIlUsAX, CBA3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

chOpMHUPOBAHHOCTh YMEHUUW COOJIONATh TPaBWIIA TOIH30BAHUS XHUMHYECKOU
nocynod U JabopaTOpHBIM OOOpYyIOBaHUEM, a TakKXKe IMpaBuiaa oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMU TIO BBHITIOJIHEHUIO J1A0OpPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh ~YMEHUW  TUTAHWPOBATH M BBIMIOJNHATH  XUMUYECKUN
AKCHEPUMEHT (TIpeBpallieHus] OpPraHUYEeCKUX BEIIECTB MNPU HArpEeBaHUU, MOJIYUYEHHUE
ATWJIEHA U WU3Yy4YEHHE €ro CBOWCTB, KAUYECTBEHHbBIC PEAKIIMH OPTraHWYECKUX BEIIECTB,
JieHaTypalys OCJIKOB MPU HArpeBaHHHM, I[BETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU C
NpaBUJIAMHU TEXHUKHA O€30MAaCHOCTU MpPU OOPAIIEHUH C BELIECTBAMHM U JJAOOPATOPHBIM
00Opy/I0BaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (dopme
3aMMCHU YpaBHEHUN COOTBETCTBYIOIIUX peaKIUil U (OpMyTHUpOBaTh BHIBOJIBI HA OCHOBE
ATUX PE3YyJIbTATOB;

chOpPMHUPOBAHHOCTh ~ YMEHHM  KPUTHUYECKH  aHAIM3UPOBATH  XUMHUYECKYIO
uH(popMalMio, TMOJTy4yaeMyl U3 pa3HbIX HCTOYHUKOB (CpeICcTBa  MacCOBOM
uHdopmaiuu, TaTepHeT u Apyrux);

c(hOpMUPOBAHHOCTH YMEHHUI co0Jr01aTh npaBuiIa JKOJIOTHUYECKHU
11e71ecO000pa3HOro MOBEICHUS B OBITY U TPYAOBOM ACATEILHOCTU B LENSAX COXPAHEHUS
CBOEro 3JIOPOBbS UM OKPYXKAIOIIEH MPUPOJHONW Cpelbl, OCO3HABaTh OIMACHOCTH
BO3/ICHCTBUS HA JKUBBIE OPraHU3MBbI ONPEACIEHHBIX OPTaHMYECKUX BEIIECTB, TOHUMAS
cmbpicm  mokazarenss [IJIK, mosicHaTe Ha mpumepax cHnocoObl yMEHBIICHHUS U
MpEeAOTBPAIICHUSI UX BPEIHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUI.  O0y4aroIMXCsl C OrpPaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBS: yMEHHUE
NPUMEHSATh 3HaHUA OO0 OCHOBHBIX JIOCTYNHBIX METOAAaX TIO3HAHUS BEIIECTB U
XUMHYECKHX SIBJIICHUM;

JUISL CJICTIBIX W CIA0OBUASIIUX OOYUYaIONIMXCS: YMEHUE MCHOJb30BaTh Pelibe)HO-
TOYEUYHYIO cucTeMy obo3HaueHui JI. bpaiins s 3anucu XxuMuyeckux (Gopmyi.

11 KJIACC.

[IpenmerHbIe pe3ynbTaThl OCBOEHUST Kypca «OOImas u HEOpraHWYecKask XUMUS)»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTH MPEICTABIICHUN: O XMMUYECKOM COCTaBIISIOIIECH eCTECTBEHHO-
HAy4YHOM KapTUHBl MHpaA, POJM XUMUU B TIO3HAHMM SIBJICHHI TPUPOJIBI, B
(GhOpMHUPOBAHNY MBITIUICHUS ¥ KYJIbTYPhI TUYHOCTH, €€ (PYHKITMOHAIEHON TPAaMOTHOCTH,
HEOOXOMUMOM [IJIsi pelIeHUs] MPAKTHUYECKUX 3a7ad4 M AKOJOTUYECKH OOOCHOBAHHOIO
OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOMN CpEIE;

BJIAZICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KoTOopas BKJIFOYAET:
OCHOBOIIOJIATAlONIMe TOHATHS (XMMHYECKHW 3JIEMEHT, aroMm, u3orom, s-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM AaTOMOB, HMOH, MOJEKYJa, MOJIb, MOJSPHBI OO0BEM,
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BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCICHUS, XUMHYECKas CBS3b
(koBaJieHTHAsl, MOHHAs, METa/UIMYecKas, BOJOpPOJHAs), KpHUCTAUIMYECKas pEmIETKa,
TAMBl ~ XUMUYECKMX  PEaKUHil,  pacTBOp,  DJIEKTPOIUTHI,  HEDJIEKTPOJIUTHI,
ANEKTPOJUTHYECKAST  JUCCOLMALMSA,  OKHCIWTENb, BOCCTAHOBHUTEIb,  CKOPOCTh
XUMUYECKOM peakiuu, XHUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (Teopusd
AJIEKTPOJIUTUYECKON HCCOLMannu, rnepuoanyeckuit 3akon [{. 1. MenneneeBa, 3ak0H
COXpPAaHEHHsI MAacChbl BELIECTB, 3aKOH COXPAHEHUS U MNPEBPALLCHUS JSHEPIUU IPU
XUMUYECKUX  PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUNA  SI3bIK  XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE NOHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBIICHHM, (AKTOJIOTHYECKHUE CBEIAEHUS O CBOMCTBax,
coCTaBe, TOJYyYeHHH M O€30MacHOM HCIOIb30BAHUN BaXKHEUIINX HEOPTaHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATETbHOCTU YEI0BEKA;

c(hOpMUPOBAHHOCTh yMEHUU BBISBIATH XapaKTEpHbIE TMPU3HAKU TOHATHIM,
YCTaHABJIMBaTh WX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOUIME NOHATHUS TIPH
ONMCaHUU HEOPTraHUYECKHUX BEUIECTB U UX MPEBPALICHUN;

chOpPMHUPOBAHHOCTh YMEHUH HCIIOJNIB30BATh XUMUYECKYIO CHUMBOJIMKY IS
cocTaBjieHus (HOpPMYIT BEIIECTB U YPABHEHUM XUMHUUYECKUX PEAKIUH, CUCTEMATUYECKYIO
Homenknatypy (IUPAC) u TpuBHalibHbIE Ha3BaHMS OTHAENbHBIX HEOPTraHUYECKHX
BEIIECTB (yrapHbld Ta3, YIVIEKUCIBIA ra3, aMMHaK, Tami€Has W3BECTb, HeramcéHas
U3BECTh, MUTHhEBAS COJA, TUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUW OIpEJeisaTh BaJCHTHOCTh U CTEMNEHb OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOHN CBS3H
(kOBaJIeHTHAsl, WOHHAsA, METaJNIMYecKasi, BOJIOPOJHAs) B COCIAUHEHUSX, THII
KPUCTAINTMYECKOU PEIIETKA KOHKPETHOTO BEIlleCTBA (aTOMHAs, MOJIEKYJIIpHasi, MOHHAS,
MeTaJUTMYeCcKasi), XapaKTep Cpe/bl B BOJHBIX pacTBOpax HEOPraHUUYECKUX COEAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHM YCTAaHABIWBATH MPUHAJICKHOCTh HEOPTaHUUYECKUX
BEIIECTB TI0 WX COCTaBY K OMNpPEACIEHHOMY KJIAcCY/TPYINEe COCMUHEHUM (TIPOCThIE
BEIIECTBA — METAUIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAHHUS, KHUCJIOTHI, aM(OTEpHbIC
TUAPOKCHUJIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHUM PACKpBhIBATh CMBICH Teproaudyeckoro 3akona Jl. W.
MeHaeneeBa M JAEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYI0, OOBACHUTENbHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTEpU30BaTh 3JIEKTPOHHOE CTPOECHHE aTOMOB
XUMUYECKUX »dieMeHToB 1—4 mnepuonoB Ilepuoamveckold CUCTEMBbl XUMHUYECKHUX
atemenToB JI. . MeHeneeBa, UCIONB3ys MOHATHS «S-, P-, 0-3JIeKTPOHHBIC OpOUTAIHY,
(QHEPreTUYECKUEe YPOBHMU», OOBACHATH 3aKOHOMEPHOCTHM WM3MEHEHHUS CBOWCTB
XUMUYECKUX AJIEMEHTOB M UX COEIMHEHUH Mo mepuoaam u rpynmnam llepuoamueckoi
CHUCTEMBI XUMHYECKUX 3j1eMeHTOB [[. 1. MeHneneena;

chOpMHUPOBAHHOCTh YMEHHUN XapaKTEPHU30BaTh (OMUCHIBATH) OOIIME XUMUYCCKUE
CBOWMCTBA  HEOPraHMYECKUX  BEHIECTB  Pa3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
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CYILIECTBOBAHHE TE€HETHUYECKON CBSI3M MEXJYy HEOPraHMYECKUMH BEUIECTBAMU C
MOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUM;

chOpMHUPOBAHHOCTh YMEHHUS KJIacCU(UUMPOBATh XUMUYECKHE PEAKIUU I10
pa3IMYHBIM TIpU3HAKaM (YHUCIy W COCTAaBy pEarupyroliux BELIECTB, TEIIOBOMY
abdexTy peakiuu, HU3MEHEHUIO CTENEeHEH OKHUCIEHUS DSJIEMEHTOB, OOpPaTUMOCTH
peakiMM, Y4acTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUHN COCTABJISATh YPABHEHUS PEAKIMM Pa3IMYHBIX THIIOB,
MOJIHBIE U COKpPAIIEHHBIE YPaBHEHUS PEAKIUA MOHHOTO OOMEHA, YYMThIBAasi YCJIOBUS,
MIPU KOTOPBIX ATU PEAKIIMHU UAYT 10 KOHIIA;

chOpMHUPOBAHHOCTh ~ yYMEHHM  MPOBOAUTH  PEAKIMH,  MOATBEPIKIAIOIINE
KAUeCTBEHHBIN COCTaB PA3JIMUHbIX HEOPraHMYECKUX BEILECTB, PACHO3HABATH ONBITHBIM
NyTEM MOHBI, MPUCYTCTBYIONIUE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMM  pACKphIBaTh  CYIIHOCTh  OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIMI MOCPEACTBOM COCTABIIECHHUS 3JEKTPOHHOI0 OanaHca 3THUX
peaKkuunii;

chOpPMHUPOBAHHOCTh YMEHHH OOBICHATH 3aBUCUMOCTh CKOPOCTH XHWMHUYECKOU
peakIMu OT Pa3IMYHbIX (HPAaKTOPOB; XapaKTEp CMEIICHUS XUMHUUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aenctsus (npunuuin Jle [llaTense);

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh XUMUUYECKUE MPOIIECCHI, JICHKAITUE
B OCHOBE IMPOMBIIUICHHOTO TIOJYYEHHUS CEPHOW KHUCIOThI, aMMHaKa, a TakKke
c(hOpMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIIMIIAX U IKOJIOTHUECKUX
npoobsieMax XMMUYECKOTr0 IPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTH YMEHHUI MTPOBOJIUTH BBIUYMCIICHUS C UCIIOJIb30BAHUEM TTOHSTHS
«MaccoBas J0Ji BEIIeCTBA B PacTBOpe», OOBEMHBIX OTHOLICHWM Ta30B MpHU
XUMHUYECKUX pEeaKIUiX, MacChl BeIIeCTBA WIM OO0ObEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIUH
BEIIECTB, TEIUIOBOrO0 3(dekra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh yMEHHUN COOJI0IaTh IMpaBWia TOJb30BAHUS XUMHUYECKOU
nocyzoil u abopaTopHbIM O00OpyIOBaHHMEM, a TaKXKe TMpaBwia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUM C HUHCTPYKIUSIMUA IO BBIMIOJIHEHUIO JAa0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh ~ YMEHUH  IUIAHUPOBATH M BBIMOJIHATH  XUMUYECKUN
AKCHEPUMEHT (pa3ioKeHUue IMEepPOKCHAA BOAOPOJA B MPUCYTCTBUM KaTaln3aTopa,
OIpEJIETICHUE CPelibl PACTBOPOB BELIECTB C MOMOIIBI0 YHHUBEPCAIBLHOIO WHAUKATOPA,
BIIMSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIMU, PEaKI[Md UOHHOTO
oOMeHa, KaueCTBEHHbIC PEAKIIMU Ha CylbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH
aMMOHUSI, pELICHHE OSKCIEPUMEHTAIbHBIX 3a7ady 1o TemaM «MeTtamibs» U
«Hemerannsi») B COOTBETCTBUM C MPABWIAMHA TEXHUKHA OE30MACHOCTH MPHU OOpAIICHUH
C BelIeCTBAMH U JIa0OpaTOPHBIM OOOPYJIOBAHUEM, TMPEICTABISITh PE3YyJIbTATh
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XUMHYECKOr0 KCIEpUMEHTA B (JOpME 3allUCU YPAaBHEHUN COOTBETCTBYIOIIMX pEaKIU
1 (OpMYJIMPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

chOpMHUPOBAHHOCTh ~ YMEHHMM  KPUTHYECKH  aHAIM3UPOBATH  XUMHUYECKYIO
uHpOpMAIMIO, TIONYy4aeMyld H3 pPa3HbIX HCTOYHHMKOB (CpEICTBA  MacCOBOM
KOMMYyHUKanuu, IHTepHEeT U ApyTHX);

c(hOopMUPOBAHHOCTH YMEHUM coOJIr0/1aTh npaBuiIa 3KOJIOTUYECKHU
1[e1eCO00pa3HOr0 MOBENCHHS B OBITY U TPYIOBOM ACATEIBHOCTU B IESIX COXPAHEHUS
CBOEr0 3JIOPOBbS M OKPYXKAalOlle MPUPOJHOW Cpelbl, OCO3HABaTh OMACHOCTh
BO3JICHCTBUS Ha >KMBBIE OPraHW3MbI OMNPEACIEHHBIX BEIIECTB, MOHHMAsi CMBICI
nokazarens [IJIK, mosicHsaTe Ha mpuMepax crnocoObl YMEHBIIEHUSI U TPEIOTBPAIICHHUS
UX BPEAHOr O BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

1. 00y4aromMXCsi C OrPAaHUYEHHBIMU BO3MOXHOCTSIMH 3]I0pPOBbSI: YMEHUE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJaX TO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUTSL CTIETIBIX W CIAa0O0BUIANIUMX OOYYArOMIMXCS: YMEHUE HCIONIb30BaTh peiabedHO-
TOYEUHYIO cucTeMy oO0o3HaueHuit JI. bpaiins ais 3anucu xumudeckux (Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE.

10 KUIIACC.
Konn4yectBo yacos
Ne i/ HaumeHoBanue pa3iesioB 1 TeM NPOrpPamMMbl N Konrpoasunie  IIpakTuuyeckue
cero
padoThI padoThI
[ToBTOpenue 3a kypc 9 kiacca
4 1
Paszpnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHHU
[IpenmeTt oprannueckor xumun. Teopus
11 CTPOEHUS OPTraHUYECKUX coenHeHui A. M. 5
byrneposa
Utoro no pazneny 5
Pa3nen 2. YrieBoaopoasl
2.1 [IpenenbHble YTI€BOAOPOABI — AJIKAHBI 3
59 HenpenenbHble yrieBogopOIbl: alKEHBI, 14 1
' aJIKaIUEHBI, ATKUHBI
2.3 ApoMaTH4ecKHe yrieBo10pOIbl 4
94 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U UX 3 1
' nepepaboTKa
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Uroro no pazueny 24
Pa3zpnen 3. Kuciopoacoaep:kanue oprannieckue coeJuHeHUs
3.1 Cruptsl. DeHoub 6
39 Anpaeruasl. Kap6oHoBBIe KUCIOTHI. CIIOKHBIC 14 1
a¢hupsl
3.3 VrineBoanl 3 1
Hroro no pazueny 23
Pasnen 4. Aszorcoaepikanue opraHi4ecKue coeJuHeHHs
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 7
Hroro no paszueny 7
Pa3zpneu S. BbicOKOMOJIEKY ISIpHBIE COCUHECHUSA
5.1 [Inactmaccel. Kayayku. Bonokna 5 1
Wroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 2
11 KJIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB u TEM Konrpoubnbie | IlpakTnyeckue
n/n Bceero o0pa3oBaTejibHbIE
MPOrpaMMbI padoThI padoThI
pecypchbl

Pa3pnen 1. Teopernueckue o

CHOBbI XUMHH

11

IloBTOpEHueE 3a
kypc 10 kimacca

5 1

1.2

CtpoeHune aTOMOB.
Ilepuoanueckuii
3aKOH U
[Tepnoanueckas
cucreMa
XUMHUYECKHUX

anemenToB /l. 1.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Meuneneena

Crpoenue
BEIIECTBA.
1.3 5
MHuoroobpasue
BEILIECTB
14 XUMHYECKHE 10
peakuuu
Utoro no pazneny 25
Pa3nen 2. Heoprannyeckas Xxumus
2.1 MeTtamisl 14
2.2 HemeTannsl 21
CB3b
53 HEOPTraHUYECKHUX U 4
OpraHUYECKHX
BEIIECTB
Hroro no pazueny 39
Pa3nea 3. XumMus U :KU3HL
3.1 XUMHA U KU3HD 4
Utoro no pazneny 4
OBHIEE KOJIMYECTBO
YACOB IIO 68
[TPOTPAMME
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HHOYPOYHOE IINTAHUPOBAHHE.

10 KJIACC.
KoaunuyecTBO Yacos
Ne Hara DJIeKTpOHHBIe HU(pPOBbIE
Tema ypoka Kontpoabnbie | IlpakTHuyeckue
n/n Beero H3yuyeHHusi  o0pa3oBaTeJIbHbIE Pecypchl
padoThbI padoTbI
IToBTOpeHue 3a Kypc 9 kiacca. bu6muoreka [IOK
1 Teopus 3/1C. OBP. 1 https://m.edsoo.ru/00adcade
Nucrpykrax no Th Ha ypokax https://m.edsoo.ru/00adcd68
xumuu Ne 1 https://m.edsoo0.ru/00add448
IToBTOpenwme 3a Kype 9 kiacca.
2 XH];[THIfe;jII/Ie CBO;I():TBEI 1 bubmorera [IOK
https://m.edso0.ru/00ae0e18
HEMETaJIOB
3 XuMHYeCKUe CBOMCTBA 1 bubaunorexa LIOK
METaJIJIOB https://m.edso0.ru/00ae1156
4 BxonHas koHTposbHas paboTa 1 1
Ne 1 (40 mun.)
BRemerye B ObrAHIECK bubmmoreka IIOK https://academy-
5 ngi}o P yio 1 content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fad49f6a
[IpenmMeT oprannyeckoit bu6mmoreka LIOK https://academy-
6 XUMUH, €€ BOSHUKHOBEHHE, 1 content.apkpro.ru/lesson/a9f3d191-
pa3BUTHE U 3HAYCHUE Sele-4e24-ac02-efb16fad49f6a
T
Oe:::;qii ZiHZI:e I bubmoreka LIOK https://academy-
7 NF[) EvInenoma. o SCHOBHHG ' 1 content.apkpro.ru/lesson/c935a58c-
- PYTIEpOBa, ab0e-4¢59-9dcf-20517ae4b52e
MTOJI0KCHUS
8 [pencraBnexHue o 1 bubmuoreka I[OK https://academy-

KJaccu(hUKaluu OPraHuYeCKUX

content.apkpro.ru/lesson/726ee099-
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae1156
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1

BEILIECTB

£1a9-410f-b8be-b4cb589aeadl

Knaccudukanmsi opraHndaecKkux

bubmuorexa I{OK https://academy-

9 coenmmerit, Homermarypa content.apkpro.ru/lesson/726ee099-
’ e1a9-410f-b8be-b4ch589aeadl
ASIKAHEL: COCTAB H CTpOCHIE bubmuoreka IIOK https://academy-
10 Fomoorueckit pan. JLo J\}O 1 content.apkpro.ru/lesson/258ddc06-
T ec23-473c-h3d7-ed82fcaddd02
P/k. Metan u 3TaH —
NPOCTEUIIINE TPEACTABUTEITN bubaunoreka ITOK https://academy-
11 ankaHoB. Xumuueckas content.apkpro.ru/lesson/9641927f-
nepepabomKa aiKanos 6 bbc8-44b9-b3ea-81a2be75c47a
Cma@DOI’lOJZbCKOM Kpae
XUMIecKTE cBOHCTEA bubmuoreka IIOK https://academy-
12 IKAHOB content.apkpro.ru/lesson/9641927f-
bbc8-44b9-b3ea-81a2be75c47a
AJIKEHEL COCTAB 1 CTPOGHHE bubmmorexa IIOK https://academy-
13 . ’ content.apkpro.ru/lesson/4038171e-
cponetea 4158-4bd1-ae98-18dc1cfb9399
Pemenue 3ama4 Ha BBIBO bubmmoreka IIOK https://academy-
14 bopMyIt 1o PoaYKTaM content.apkpro.ru/lesson/7dada027-
CrOpaHus 8448-418f-b416-fbaledd4ab6d
Bl ST?HGH 1 TIpOTIFIICH = bubmuorexa I{OK https://academy-
15 :ﬁz;zzmgzg})}iﬁ;agggm content.apkpro.ru/lesson/4038171e-
' . 4158-4bd1-ae98-18dc1cfb9399
«Cmasponen 2. byoénnosckay
16 UMIeCKIe CBONCTEA bub6muoreka IIOK https://academy-
’ content.apkpro.ru/lesson/05ab5925-
17 aJIKEHOB

ba8e-499e-840b-70b5e8db71ae
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https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae

[TpakTrueckas padota Ne 1.
«ITomyyeHnue >TrieHa U

bu6mmoreka IIOK https://academy-

18 U3y4YCHHUE €TI0 CBOMCTBY. content.apkpro.ru/lesson/53cd2379-
Nuctpykums o Th Ne 2-6 (40 2345-43b1-9f67-7ebcdaf03ce0
MUH.)
ﬁ:j;jg;f;iﬁiﬂ;eﬁ_m " bu6mmoreka LIOK https://academy-
19 Monyserie CI/IHTe’TI/IlIeCKOI‘O content.apkpro.ru/lesson/6df23393-
6f08-4b9f-ae01-a983b95b854a
Kay4yKa U pe3UHBI
20, X iMecKHe CROficTRa bubmoreka IIOK https://academy-
1 ATKATHCHOB content.apkpro.ru/lesson/6df23393-
6f08-4b9f-ae01-a983b95b854a
PellieHHe 3814 Ha BHIEOL bub6muoreka IIOK https://academy-
22 (OpMYI 110 MACCOBOIE f107TE content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4abéd
AJIKUHBL: COCTaB U
0COOCHHOCTH CTPOCHHS, bubmmoreka LIOK https://academy-
23 TOMOJIOTUYECKHUH PsII. content.apkpro.ru/lesson/05¢9a929-
ANETHJIEH — MIPOCTEHIITHIA 6741-4d7c-84b5-009292468356
HpeJICTaBI/ITCJ'II) AJIKNHOB
. bubmuorexa I{OK https://academy-
24, XUMHYECKHE CBOMCTBA
o5 ATKIHOB content.apkpro.ru/lesson/05¢9a929-
6741-4d7c-84b5-009292468356
26 Brruncnenus mo YPaBHCHHIO
XMMHYECKOW peaKnu
P/k. Apenbl: 6€H301 U TOIYOI. bubmmoreka L{OK https://academy-
27 TOKCHUYHOCTH apeHOB. content.apkpro.ru/lesson/d86d7d00-

IIpoovkuus OO0 «Cmaspoaen

d5b4-491d-aded-c3ddal9feef4
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https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

2. byoénnosckay

bubmuorexa I{OK https://academy-

;g XUMHUYECKUE CBOICTBA apCHOB content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefs
Peneririeckas cpash bubmmoreka IIOK https://academy-
30 YIICBOROPOAIOB, content.apkpro.ru/lesson/75957f70-
NPUHAUIEKAIINAX K PA3THIHBIM 50f4-4910-b706-ac2d1b0f4c26
KJ1accam
KotrponsHas paGora Ne 2 bub6muoreka IIOK https://academy-
31 Y reB00poE (40 M) content.apkpro.ru/lesson/6abf1680-
4eb5-46f2-8ea5-44d63cccf518
P/k. [Ipupoousie ucmounuxu
V211€8000D0008 8
Cmaspononbckom Kpae: bubmoreka IIOK https://academy-
32 NPUPOOHLLU 243 U NONYMHbLE content.apkpro.ru/lesson/99557a5e-
Hemsnble 2azvl, Heghmb u 2221-43e0-97b8-983de535c44d
npooyKkmul eé nepepabomxi.
Jl.o. Ne 2
P/x. Ilpupoouvie ucmouynuxu
?ZZZ?(ZZZZijM Kpae: bubmuoreka IIOK https://academy-
33 N content.apkpro.ru/lesson/99557a5e-
APUPOOUDIL AL RO 2221-43e0-97b8-983de535c44d
Hemanbvie 2azvl, Hemb U
npoOyKmol e€ nepepabomxu
[penenbHbIe 0JHOATOMHBIE bubmuorexa I{OK https://academy-
34 CHHPTHI: METAHOJ U ATAHOIL. content.apkpro.ru/lesson/5439c18b-
Bonoponnas cBs3b. JI.o. Ne 3 7440-4b6f-bf84-c04fad71694f
35 MHOroaTOMHBIE CIIUPTHI: bub6muoreka IIOK https://academy-
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https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

STHJICHIJIMKOJIb M TJIHIIEPHH.
JI.o. Ne 4

content.apkpro.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826

bubmmorexa IIOK https://academy-

gg z;nigze;me cponctBa content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fad71694f
DeHOoIT: CTPOSHUE MOJICKYIIBI, bubmmoreka IOK https://academy-
38 bu3nUecKre 1 XUMHUYCCKHUE content.apkpro.ru/lesson/649883b8-
CBOWCTBA, MPUMEHEHHE 7¢5f-4116-896e-10a2278b08f1
XUMIecKIe cBolcTEa bub6muoreka IIOK https://academy-
39 detona. JLo. No 5 content.apkpro.ru/lesson/649883b8-
T 7¢5f-4f16-896e-10a2278b08f1
AJbIETIBL: (hOpMATEACTIA I bubaunoreka I{OK https://academy-
40 AICTAT AL, ALICTOH content.apkpro.ru/lesson/8664b319-
' Oba3-4945-b076-ch7ae5858b90
. bubmmoreka IIOK https://academy-
41, XHUMHYECKHE CBOMCTBA
42 abrerios. JLo. Ne 6, 7 content.apkpro.ru/lesson/8664b319-
Oba3-4945-b076-ch7ae5858b90
OIHOOCHOBHBIE ITPE/ICIIbHBIC bubmmoreka IIOK https://academy-
43 KapOOHOBBIE KHUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAS U YKCYCHAs 3438-4b57-a3ec-ba0f9fe63c0d
Blie. Xwnfiracckuie CEORCTEA bubmmoreka LIOK https://academy-
44, KapOOHOBBIX KHCJIOT.
45 Hesurmonsicexoe ofsedunente content.apkpro.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d
«Azomy
Hp aKTquCKaﬁ padora No 2. . bubmmoreka IIOK https://academy-
46 «CBoticTBa pacTBopa yKkcycHoM content.apkpro.ru/lesson/9834d408-

Kkuciaote». Muctpykius o Th
No 2-6 (40 muH.)

386d-444a-8de3-7efba8b98cdb
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https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

CTeapI/IHOBaH " OJICHHOBAasA

bubmoreka LIOK https://academy-

47 KHCJIOTHI, KaK MPeICTaBUTEITH content.apkpro.ru/lesson/71ac43f2-
BBICIIMX KapOOHOBBIX KUCIOT a0d4-4945-a0eb-1e59cd5f4dof
P/k. Mbl1a KaK COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX bubaunoreka 1TOK https://academy-
48 Morotiee aeiicTsue. [Ipodykuus content.apkpro.ru/lesson/71ac43f2-
OAO «Aprecmy 2. a0d4-4945-a0eb-1e59cd5f4dof
Heesunnomviccka
CrroHbie SGUpEI KaK bubmuorexa I{OK https://academy-
49 MPOH3BOHLIC KapOOHOBBIX content.apkpro.ru/lesson/71ac43f2-
nenot. THapoiis CloKHBIX a0d4-4945-a0eb-1e59cd5f4dof
3¢upoB
P/k. XuMuuyeckue CBOMCTBa ]
50, cronibx >upos. [podykyis bubnunoreka [IOK https://academy-
51 04O <Apmecmy HPOCYRUIA content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4d9f
2. Hesunnomviccka
XKupsbl: npuMeHeHue, bubmmoreka LIOK https://academy-
52 OuosIorHYecKast poJib JKUPOB. content.apkpro.ru/lesson/71ac43f2-
Jl.o. Ne 8 a0d4-4945-a0eb-1e59cd5f4d9f
Ximimseckue CroficTBa FKHDOB. bubmuorexa IIOK https://academy-
53 Lo. Ne 9 content.apkpro.ru/lesson/71ac43f2-
T a0d4-4945-a0eb-1e59cd5f4d9f
P/x. YrneBoapl: cocTas,
nacenuiauis. Baknetiuime bubaunoreka ITOK https://academy-
54 MPCACTABHTCIH: TIHOKO3a, content.apkpro.ru/lesson/709ce43a-

bpykTO3a, caxaposa.
IIpouzeodcmeo caxapa 6

Cmasponoavckom kpae. J1.o. Ne

deb6-4281-963b-01d2e212d4d0
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

10, 11

Kpaxman u nemntonos3a kak

bubmuorexa I{OK https://academy-

55 npupoHbie moaumepsl. J1.o. No content.apkpro.ru/lesson/690fbb76-
12,13, 14 f94a-4f77-bbbe-3d3ae748f716
Komtponenas padora No 3 bubmmoreka IIOK https://academy-

56 «Kucnopozconepianie content.apkpro.ru/lesson/66a7bd94-
OPTAHIICCIHE COCMHCHILD 2bc5-4ec7-b7c7-ff893919d25a
(40 muH.)

bub6muoreka IIOK https://academy-
57 AMUHBI: METHJIAMHUH W aHUJIMH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Plic. Xuvirieckuie CRORCTEA bubmmoreka IIOK https://academy-
58, aMUHOB. [/pouszeodcmeo
59 Cpacumeneii na oGvedunenu content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
«Azomy 2. Hesunnomviccka
AMMHOKHCIOTBI KaK
am(oTepHbIe OpraHuYeCcKHe bubmmorexa LIOK https://academy-

60 COEIMHEHUS, UX content.apkpro.ru/lesson/c2f2f3d7-
OHOJIOTHYECKOE 3HAUCHUE. 43d1-4873-ace0-78eca6009628
IenTunel

61, XUMiecKie cBOHCTRA bubmmoreka IIOK https://academy-

62 AMHHOKICIOT content.apkpro.ru/lesson/c2f2f3d7-

43d1-4873-ace0-78eca6009628
besku kak mpupoHbIe bub6muoreka IOK https://academy-

63 BBICOKOMOJICKYJISIPHBIC content.apkpro.ru/lesson/c2f2f3d7-
coequnenus. JI.o. Ne 15 43d1-4873-ace0-78eca6009628

64 P/k. OcHOBHBIE TTOHSTHS bubmmoreka IIOK https://academy-

XUMHHU BBICOKOMOJICKYJIAPHBIX

content.apkpro.ru/lesson/45b81dac-
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https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

coenuaeHui. [Ipooyvkuus OO0

«Cmasponeny
2. byoénnoscka. J1.o. Ne 16

acba-440e-99e3-14c3ba78050a

OcHOBHBIC METOJbI CHHTC3a
BBICOKOMOIJICKYJISPHBIX

bubmmoreka IIOK https://academy-

65 coeHHeHHiH. T1aCTMACCH! 1 content.apkpro.ru/lesson/45b81dac-
’ acha-440e-99e3-14c3ba78050a
Kay4yKu, BojokHa. JI.o. Ne 17
66 I'onoBas xoHTpOnBHAs paboTa Ne 1
4 (40 muH.)
. bubmmoreka IIOK https://academy-
2; gj;;ifj:f;j:;;ﬁi;o 2 content.apkpro.ru/lesson/1600e4a4-
d259-4ba9-9632-994faedce366
OBIIEE KOJIMYECTBO YACOB I10 68
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https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

11 KJIACC.

KoanuectBo yacos DJIeKTPOHHbIE

Ne Hara undposbie
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
n/n Beero U3y4yeHusi | oOpa3oBaTeIbHbIE

padoTbI padoTbI pecypesI

[ToBTopenwue 3a kypc 10 xknacca. OCHOBHBIC
1 IIOJIOKEHUE TEOPUH CTPOCHUS OPraHUYECKUX 1
coenuHenuit A.M. bytieposa

[Ipenenvubie YB

Henpenensusie YB

Kucnoponconepxaiiue opraHn4eckue
COEIMHEHUS

5 Bxoanasi koHTpoJIbHaAs1 padoTa 1 1

XUMHUECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

7,8 Pacrnipenenenue 31eKTpOHOB 1O OpOUTATISIM 2

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTEMa XUMHYECKUX d1eMeHTOB J[. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOpUEU CTPOCHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XHMHYCECKHX 3JICMEHTOB M UX COCAUHCHHUH 11O
10 rpynnaM u nepuogam. 3HaueHue
MIEPUONYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX d1eMeHToB J[.J1. MeHeneena B

Pa3BUTHH HAYKH

11, 3aKOHOMEPHOCTU U3MEHEHUS CBOWUCTB IO

12 IICXD5
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13

Crtpoenue BelecTBa. XUMHUYECKas CBSI3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBA3U. Bopoponnas cBsA3b

14

BaneHTHOCTB. DNEKTPOOTPHUIIATETLHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOECHUS

15

IlonsaTue o JAUCIICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHBIE pacTBOPBLI.
MaccoBas J0JIs1 BEIISCTBA B paCTBOPE

16

JucnepcHbie CUCTEMBI

17

Knaccudukanus u HoMEHKIaTypa
HEOpPraHU4ecKux coequHeHui. ['eneTnueckas
CBSI3b HEOPTAaHMYECKUX BEIIECTB, PA3THYHBIX
KJIacCOB

18

Krnaccudukanus XuMIYeCKUX peakIiuii B
HEOPraHMYECKOM U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs MaCChl BEILIECTB; 3aKOH
COXpaHEHUs U MPEBPALICHNS SHEPIUU TIPH
XUMUYECKUX PEAKIUAX

19

Ckopoctb peakuuu. OOpaTuMble peakium.
XHUMHUYECKOE PaBHOBECUE

20

Pemenue 3a1ad Ha CKOPOCTh XUMHUUYECKOU
peakIu

21

IIpaxkTHyeckas padora Ne 1. «Biausinue
Pa3IM4YHBIX (GAKTOPOB Ha CKOPOCTh
XHUMHMYECKOH peakuum)

22

DnekTponuTryueckas aucconuanus. [lonstue
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0 BoziopoiHOM Tokasarene (PH) pactropa.
Peaxiun nonHoro oomena. ['maponms
OpPraHMYECKHUX ¥ HEOPTaHMYECKHUX BEIICCTB

OKHCIUTEIBHO-BOCCTAHOBUTEILHbBIC

23 peakmuu. [lonsatue 06 3mekTponu3e
pacIIaBoOB U PaCTBOPOB COJICH

24, OBP

25

26 IM'uaponus

97 Koutpoannas padora 2 no pasaeiry
«TeopeTuyeckue OCHOBBI XMMHU»
Meraubl, ux noJyioxenue B [lepuoguueckoi
CHCTeME XUMHUYCCKHUX 3yemeHToB J[. U.

28 MeHpneneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. O0mue pu3ndeckne CBOMCTBa
MCTAJIJIOB

29 CrinaBel MeTaJIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJlIOB

30 XUMHUUECKHE CBOMCTBA IIEIOYHBIX METAJIIIOB

31 XHUMHUYECKHE CBOMCTBA IIEI0OUYHO3EMEIbHBIX
METaJJIOB M MX COEIMHCHUM

32 XHWMUYCCKUE CBOMCTBA aTFOMUHHUS

33, .

34 XuMUYeCcKre CBOWCTBA MapraHia

35, XUMHUECKUE CBOMCTBA XpOMa U €r0

36 COEIMHEHUN

37 XHUMUYECKHE CBOMCTBA MEJIU U €€

COEIMHEHUI
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38,

XUMHUYECKHE CBOWMCTBA KeJie3a U €ro

39 COCTMHEHUI

40 XUMHYECKHE CBOMCTBA LIMHKA U €T0O
COEMHECHUI
IMpakTnyeckas padora Ne 2. «Pemenue

41 IKCIEPUMEHTAIbHBIX 32/1a4 M0 TeMe
«MeTaniabp»»
HewmeTtanmnbl, ux monoxxeHue B

42 [lepnonnueckoii cucteMe XUMHUYECKUX
anemenToB JI. . MenpneneeBa u
0COOEHHOCTH CTPOEHHUSI AaTOMOB
DuU3NYECKUE CBOKWCTBA HEMETAIIOB.

43 AnnoTponust HeMeTaJuIoB (Ha IpuMepe
KHcIopoa, cepsl, pochopa u yriepoaa)

44, .

45 XUMUYECKHE CBOWCTBA TaJIOTEHOB

46 XUMUYECKUE CBOWMCTBA CEPHI U €€
COeIUHEHUN

47 XHWMUYECKUE CBOMCTBA CEPHI U €€
COCIMHEHU I

48 Cepnas kucnora.

49 XuMUYecKue CBOMCTBA a30Ta

50, . .

51 XUMHUECKUE CBOMCTBA COEAMHEHUH a30Ta

52 AzotHas kucnora. Coiam a30THOM KUCIOTHI

53, Xumuueckue cBoictBa ochopa u ero

o4 COCTMHEHU N
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55,

Yraepon v ero CoOeAMHEHU I

56

57, .

58 Kpemuuii u ero coequaeHus

59 [IpumeHeHne Ba)KHEUIIINX HEMETAIOB U UX
COCAUHCHUH
IIpakTyeckas padora Ne 3. «Pemenune

60 IKCIEPUMEHTAJIBHBIX 32124 110 TeMe
«Hemetanmabl»
O0001IeHNEe U CUCTEMATU3AMS 3HAHUHN 110

61 teme «Hemeramiely. BerauciieHus no
yYpaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHE PACUETHI
KonTpoabnas paéora 3 no remam

62 «MeTaLib» "
«HemeTanab/Beepoccniickast
NnpoBepoYHas padbora

63 Heoprannueckue u opraHm4ecKue KUCIOTHI.
Heoprannueckue u opraHu4ecKie OCHOBAHHMS
AmMdoTepHbIe HEOPTAaHUUECKUE U

64 opranmueckue coequHeHus. [ eneTnyeckas
CBSI3b HEOPTaHUYECKUX U OPTraHUIECKHUX
BEIIICCTB
Poiik xuMuu B 00eCcieYeHUU SKOJIOTHYECKOM,

65 SHEPTreTHYECKOM U MUILEBON OE30MaCHOCTH,
Pa3BUTHUU MEAUIIMHBI

66 [IpencraBneHuss 06 OOIMMX HAYYHBIX

MPUHIUIIAX IMIPOMBIIIJICHHOTO IMTOJIYUCHUA
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Ba)KHEHIIINX BEIIECTB

67 UenoBek B MUpE BELIECTB U MAaTEPUAJIOB

68 X¥MHS U 30pPOBBE YETIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOTI'O ITPOLHECCA.
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHHUKA

- Xumus, 10 xknacc/ I'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A.,
Axrmmmonepnoe o6mectBo «M3narensctBo «IIpocBerieHue.
- Xumwst, 11 xnace/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3aarensctBo «lIpocBerienue.

- [lepponnueckas cucrema xumuueckux amneMeHToB .M. Menneneesa.

- Tabnuira pacTBOPUMOCTHU, ANEKTPOXUMUUYECKUN PsiJl HATPSIKEHUS] METAJIIIOB.

METOANYECKHUE MATEPHUAJIBI U151 YYUTEJIA:

https://uchitel.club/fgos ®I'OC COO.
https://edsoo.ru/mr-himiya/ MeTtoaudeckue mocoOust ¥ peKOMEH IaINH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET:

- https://educont.ru/?utm source=eljur,

- https://edu.skysmart.ru/,

- https://resh.edu.ru/,

- https://uchi.ru/,

- https://www.yaklass.ru/.
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