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IMOACHUTEJIBHAA 3ATIMCKA

TlporpamMma To XHMHH Ha YpOBHe cpegHero oOmlero ofpa3zoranus pa3paboTaHa Ha OCHOBe
DejlepalbHOIO 3akoHa 0T 29.12.2012 Ne 273-®3 «06 o6pazoanuu B Poccuiickoii ®ejepanumny,
TpeGOBaHIII K pe3ynbTaTaM OCBOeHHA (pelepalbHOII 00pazoBaTeNBHOI NPOTpaMMBI CpeldHero o0Mmero
oOpazopannd (@OII COO), mpernctaeneHHBIX B (DefepalbHOM roOCYIapcTBEHHOM 0Opa30BaTeIbHOM
craggapre COO, c¢ yuéroM KoHnenmum mnpemogaBaHHsA YyueOHoro IpegMera «XHUMI» B
00pa30oBaTellLHBIX opraHm3amax Poccuiickoil @efepariii, pealn3ylONIX OCHOBHEIE 00pa3oBaTeIbHBIE
TIporpaMMBl, H OCHOBHBIX IIONOKeHINT «CTpaTernl pa3BHTHA BoclHTaHHA B Poccniickoil @enepanuu Ha
nmepuof o 2025 roga» (Pactopsskerne IlpapurenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOZOB K pa3pa0oTKe IporpaMMBl IO XIMHH, K OIpelelleHHI0 00mieil cTpaTerwui
00yJeHN, BOCIIITAHIA H pa3BUTHA oOydaronuxca cpecTBaMi yaeOHoro mpeaMeTa «XMus» 1id 10-11
KlaccoB Ha 0a30BoM YpOBHE COCTABWIN KOHIENTyalbHble TodokeHns @®OI'OC COO o
B3alMOOOYCIOBIEHHOCTH IleNlell, Colep)KaHisg, pe3yiabTaToB o0ydyeHHd W TpeGoBaHHII K YPOBHIO
IIOATOTOBKH BBIITYCKHHKOB.

Xumuueckoe oOpa3oBaHINe, II0TydaeMoe BBIIYCKHHKaMH o0meoOpa3oBaTelbHON OpraHH3allH,
ABIAETCA HEOTheMIIEMOIl YacThio UX oOpa3oBaHHOCTH. OHO CIy:KHT 3aBepIIAIONIIM JTalloM pealH3alluI
Ha COOTBETCTBYHOIIeM eMy 0a30BOM YpPOBHe KIIOUEBBIX IIeHHOCTell, IPHCYIIIX LEeTOCTHOH cucTeMe
XUMHYecKoro o0pa3oBaHUA. DTH LEHHOCTH KacaroTcsd MO3HAHHA 3aKOHOB IIpUPOXBL, (OPMHPOBAHILA
MHpPOBO33peHHA 1 00ImIell KyIbTyphl deloBeKka, a TakikKe JKOJIOTIMYecKH 0O0OCHOBAaHHOTO OTHOIIEHUA K
CBOEMY 3J0pOBBI0 M IpHpoaHOI cpefe. Peami3yeTca XmMudueckoe oOpa3zoBaHIe OOyUYaroIIXcs Ha
YPOBHe cpedHero oOmiero obpa3oBaHMA cpeAcTBaMI yueOHOTro TpeameTa «XIMHsg», colepiKaHHE II
IIOCTpOeHHe KOTOPOro oIpeleneHbl B IporpaMMe Mo XHMHH C YIETOM cHeIHGUKH HayKH XIMHH, eé
3HAYeHHs B IO3HAHUN NPHPOIBI H B MaTepHalIbHOI KII3HH 00IIecTBa, a Takke ¢ yIETOM OOMINX Heleil 1
TIPHHIUIIOB, XapaKTepH3VIOMIIX COBpeMeHHOe COCTOsHHe CHCTeMBI cpegHero obmero oGpa3oBaHHA B
Poccmiickoii ®eepartii.

XmMHA Kak 237eMeHT CHCTeMBl ecTeCTBEeHHBIX HayK HIpaeT o0colylo pollb B COBpeMEeHHOIl
UHBIIII3AINI, B CO3JAaHHH HOBOII 6a3bl MaTepHalnbHOIl KyaeTyphl. OHa BHOCHT CBOH BKJIaJ B
dopMHpOBaHHE pAIOHAIBHOTO HAaYYHOTO MBINUICHHA, B CO3ZaHHE IIeIOCTHOTO IIpe[cTaBleHHA 00
OKpYXKarollleM MHpe Kak O eJIHHCTBe IPHPOJBI U YelloBeKa, KoTopoe (opMIpyeTcsa B XHMIH Ha OCHOBe
TIOHHMAHHA BellecTBEHHOI'O COCTaBa OKPYKAIOIMIEro MIIpa, OCO3HAHHA B3aHMOCBA3H MEXKIY CTPOCHHEM
BellecTB, HX CBOHCTBAMIH H BO3MOKHBIMH 00IacTAMH IpHMeHEHHA.

TecHOo B3amMOAeNCTBYA C JPYTHMH ecTeCTBCHHBIMH HayKaMH, XHMHA cTala HeoTheMIeMOil
YacThI0 MHPOBOH KYIBTYpPbI, HeoOXOJHMBIM YCIOBHEM YCIENIHOIO Tpyda H KH3HH KaxkIOTo WieHa
oOmecTBa. CoBpeMeHHas XUMIA KaK HayKa CO3HaTellbHasA, KaK HayKa BEICOKHX TeXHOJIOTHII HallpaBlieHa
Ha pelleHHe INI00aNbHBIX Po0IeM YCTOIYIBOIO pa3BHTIA YeloBedecTBa — ChIPbeBOil, JHepreTHYeCKOl,
TIHINEeBOI, KOIOTHYeCKOH 0e30IIacHOCTH U OXpaHbl 370POBBAL.

B cooTBeTCcTBHH ¢ OOIINMH IeSMH H IPHHIIIIAMH cpejHero odmero odpa3oBaHHIs cojepiKaHue
npeameTa «XuMus» (1011 xkmaccsl, 6a30BEI YPOBEHE H3YUeHHs ) OpHeHTHPOBAHO MIPeHMYIeCTREHHO Ha
00MeKyNETYPHYIO NOATOTOBKY OOYYAFOIINXCs, HeOOXONMYI0 UM AJA BBIPaOOTKH MHPOBO33peHYeCKHX
OpHEeHTHPOB, YCIeNIHOIO0 BKIIOYEHHS B JKH3Hb COLYMA, NPOJO/DKEeHHS oOpa3oBaHHs B pa3IHMYHBIX
007acTsAX, He CBA3AHHBIX HeIIOCPeICTBEHHO C XHMHEII,

CocTaBIIOIHMH IIpeaMeTa «XHMUA» SABISIOTCA 0a30BbIe Kypchl — «OpraHmdeckas XHMHS» I
«Obmas 1 HeopraHHYecKas XIMILI», OCHOBHBIM KOMIIOHEHTOM COJepKaHI KOTOPBIX SBIAI0TCA OCHOBEL
0a30B0Il HAYKH: CHCTeMa 3HAHHII 110 HeOpTaHHIECKOIl XUMHH (¢ BKIIOUeHIeM 3HAHMIL I3 00IIeil XIIMITH )
H OpraHmueckoil xmMmmH. @opMHpoOBaHHe [IaHHOIH CHCTeMbl 3HAHHI IIpH H3YUeHHH IIpeaMera
ofecrnieunBaeT BO3MOKHOCTE PacCMOTPEHHA BCel'0 MHOT000Opa3Hs BellleCcTB HA OCHOBe OOIIMX ITOHATHI,
3aKOHOB H TeOpHII XUMHIL

CTpyKTypa cofepkaHna KypcoB — «OpraHmieckas XUMisa» 0 «O0mas 0 HeopraHHueckas XIMID»
copMipoBaHa B IporpaMMe II0 XHMHH Ha OCHOBe CHCTeMHOTO IOJXOAa K H3yUeHHIO yueOHOro



MaTepHala 1 oOycloBlIeHa HcTOpHYecKlI OOOCHOBAHHBIM pa3BHTHeM 3HAHHII Ha OIpeleléHHBIX
TeopeTHUecKIIX ypoBHAX. Tak, B Kypce OpraHHYecKOH XHIMHI BellecTBa paccMaTpHBAarOTCA Ha YPOBHe
KJIacCHYecKOH TeopHIl CTPOeHH:A OpraHHYecKHX cOeJHHEHHII, a TakkKe Ha YPOBHE CTEPeOXHMIIIEeCKHX II
SIeKTPOHHBIX IIpelcTaBICHUII O cTpoeHHN BemecTB. CBeleHHA 006 H3ydaeMBIX B Kypce BelllecTBax
JAloTcAd B Pa3sBUTHI — OT YIJIEBOAOPOIOB [I0 CIOKHBIX OGHOIOTHYeCKH aKTHBHBIX coelHHeHHil. B Kypce
OpraHHYecKoil XHMHII IIONy4YaloT pa3BHTHe cGopMHpOBaHHBIE HA YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHIA IepBOHAYATIbHBIC TIpeJCTaBIeHHA O XHMHUECKO CBA3N, KIacCHQUKAIIIOHHBIX IpH3HAKAX
BeIeCTB, 3aBHCHMOCTH CBOMCTB BEeIleCTB OT HX CTPOSHHA, 0 XHMHIYeCKOIl peaKI[i.

Ilox HOBEIM YITIOM 3peHHA B IIpeiMeTe «XHMUA» 0a30BOT0 YPOBHA paccMaTpHBaeTCA H3yYeHHBINH
Ha YpOBHE OCHOBHOTIO 00mero oOpa3oBaHIA TeopeTHYSCKHIl MaTepHal H (GaKToIorHdeckue cBeJeHNA O
BelllecTBaX H XIMHIYecKoH peakmmu. Tak, B 4acTHOCTH, B Kypce «OOmas H HeopraHHYecKas XIMILI»
Oo0yJaroNIuMcsA IIpefocTaBIfgeTcd BO3MOXKHOCTE OCO3HAaTh 3HAUYeHHe IIepHOJHYecKOro 3aKOHA C
o0meTeopeTHYeCKHX H MeTOAONOTHYEeCKIX IIO3HITHIL, ITy0Ke I[IOHATL HCTOPHYESCKOe H3MeHeHHe
(YHKITHI 3TOTr0 3aKOHA — OT o0o0miaromeli 10 00BsICHAIOMIEI H P OTHO3HPYIOIIEIL.

Ennnas cucTeMa 3HaHHI O BaKHEHINX BellecTBaX, HX COCTaBe, CTPOeHHH, CBOICTBaxX H
IpHMeHeHHN, a Takke O XHMIYeCKHX peakIHAX, HX CYIIHOCTH H 3aKOHOMEpPHOCTAX IpOoTeKaHHA
JoIoNHAeTCA B Kypcax 10 m 11 KinaccoB 3neMeHTaMH CoJeprKaHIs, HMeONHMH KyJIbTYPOJIOTHYeCKHI H
NPHKIAJHOH XapakTep. OTH 3HAHIA CIOCOOCTBYIOT NOHHMAHHIO B3aHMOCBA3H XHMHH C JPYTHMH
HAayKaMIH, pAacKpBIBalOT e€ po/lb B II03HABATEIBEHON U IIPAKTHUECKOH [eATelBHOCTH UYelIOBeKa,
CIIOCOOCTBYIOT BOCHHTAHHID YBaKeHHA K IIPOIlecCcy TBOpUecTBAa B OOIAcTH TeOPHH H IPaKTHISCKHX
TIPIJIOKEHHIII XIMIIH, IIOMOTAk0T BBITYCKHUKY OpPHEHTHPOBATECA B 00MIeCTBeHHO H JIHUHOCTHO 3HAYHMBIX
npoOreMax, CBS3aHHBIX C XHMIIell, KpHTHUECKH OCMBICIIBATE HH(QOpPMADHIO H IPHMEHATh e8 A
TIOIIOTHEeHU: 3HAaHII, pellleHHs HHTeIUIeKTYaIEHEIX H 3KCIIepHMeHTATEHEIX HCCIIeOBAaTelIECKIX 3a/1ad. B
IeToM coepiKaHHe YYeOHOTO mHpeaMeTa «XUMIL» JaHHOTO YpPOBHSA H3yUeHHS OpHeHTHPOBAaHO Ha
(GopMHpOBaHHe Y OOYUaIOMHNXCH MHPOBO33peHYecKOll OCHOBE! JUI1 IOHHMAHHA (IIOCOPCKHX HAelH,
TaKIX Kak: MaTepHalbHOe eJHHCTBO HEeOpPraHIUeCKOro H OpPraHHUecKOoro MHpa, 00YCIOBISHHOCTH
CBOIICTB BeIlecTB HX COCTABOM H CTpOeHIeM, I03HABAeMOCTh IIPHPOIHEIX ABISHINI ITYTEM 3KCIIepIMeHTa
H pelleHHs IPOTHBOPeUHil MeXIy HOBBIMH (paKTaMH I TeOpeTHUYeCKHMH INpellOCHUIKAMI, OCO3HaHIHe
poIH XIMHI B pelleHHH >KOJIOTHYeCKHX IpobneM, a Takxke IpodieM cOepeXeHII >HepreTHUeCKHX
PecCyYpCOR, CHIPhS, CO3JaHIA HOBBIX TEXHONOTHII H MaTepHAalloB.

B mnaHe pemeHHd 3a7ad BOCIIHTAHMA, Pa3BHTHA H CONUANH3aHU OOyUYarOIINXcAd MPHHSTEIS
mporpaMmoil MO0 XHMHHI HOAXOAEl K ONpeJlelleHHID COJep:KaHHA H IIOCTPOeHHS IIpeMeTa
IIpeIycMaTpPHBAT (QOPMUPOBAHHE YHIBEpPCANBHBIX VUIeOHBIX NelcTBHII, HMEIOMHX 0a30Boe 2HaueHHe
JUIS pa3IHYHBIX BIJOB JIeATeIbHOCTI: pellieHs mpolieM, IONUCKA, aHaun3a i o0padoTKH mH(opMaI,
HeoOXONUMEIX I I[IpHOOpeTeHIs ONbITa IPAaKTHUecKOl M IICCleJOBaTelNbCKOH eATelIbHOCTH,
3aHHMAIOIIell Ba)KHOe MeCTO B IIOZHAHHH XITMUH.

B mpakTiKe IIpernofaBaHIL XHMHH KaK Ha YPOBHe OCHOBHOIO oOmiero oOpa30BaHNS, TAK U HA
YpOBHe cpefHero oOmero oOpazoBaHIL, IIPH OIpelelleHHN cOJeprKaTelbHOII XapakTepUCTHKH Meneil
H3yUeHHS IIpe[MeTa HallpaBleHHeM IIepPBOCTelleHHOII 3HAUNMOCTH TPaJUIMOHHO IPH3HAETCA
(OpMHpPORaHIE OCHOB XHMIUECKOII HAYKH KaK 00JacTH COBPEeMEHHOI'O eCTeCTBOZHAHH S, IIPaKTH4ecKoll
JeiTe/IFHOCTH UeJloBeKa I KaK OJHOTO I3 KOMIIOHEHTOB MHPOBOIl KyIbTYpel. C MeTOIHUYecKol TOUKH
3peHHs TaKOIl OXO0/ K OlIpe/lelleHHIO 1ieell H3yueHHs [IpeIMeTa SBIseTcs BIIOJIHEe OIIPABIaHHEIM.

CornacHO JaHHOIH TOUKe 3peHHs ITAaBHEIMHU IeIMI H3yUeHHd IpeiMeTa «XHMHSA» Ha 6a30BOM
ypoBHe (10 —11 K11.) IBIIAIOTCH:

e (opMHpOBaHHEe CHCTeMBI XIMIUeCKIX 3HaHHII KaKk BakHelllell cOCTARIAIONIeNl ecTeCTBeHHO-
HAayYHOIl KapTHHEI MHpPAa, B OCHOBe KOTOpPOIl JeKaT KIIUeBble IOHATHA, (QyHIaMeHTATLHEIe
3aKOHBl II TeOpHH XHMHI, OCBOEHIE JS3bIKa HAayKl, YCBOeHIle H IIOHIMAaHIe CYIIHOCTH
JOCTYIIHBIX 0000meHnlI MHpPOBO33peHUEeCKOI0 XapakTepa, O3HAaKOMIeHHe C HCTOpHel mx
PA3BUTIHA H CTAHOBIIEHIIA;



e (opMmHpOBaHHIe H pa3BUTHe IIPeJCTABIEHINI O HAyYHBIX MeToJaX IIO3HAHHA BellecTB U
XUMHYECKHX peaKInii, HeoOXOOHMBIX Ani TpHoOpeTeHHsA YMEHHIl OpPHEHTHPOBAaTbCi B MIpe
BellecTB H XHMHYeCKHX ABIeHMII, HMEIONINX MecTo B IpHpoJAe, B INPAaKTHYEeCKOH N
TIOBCEIHERHOII KI3HIL,

e pa3BHTIEe yYMeHHH H cIoco00B AeATelbHOCTH, CBA3aHHBIX ¢ HabmroneHHeM H 00BACHEHHEM
XIMHYECKOT 0 3KCIepIMeHTa, coOIioeHneM IpaBiI Oe30I1acHOTO 0Opalle s ¢ Belllec TBAMIL.

Hapagy c 3TiM, codepikaTelbHasi XapakTepHCTHKa Ilenell M 3agad H3Y4YeHUA IIpeaMeTa B
IporpaMMme II0 XHMHH YTOYHEHa M CKOpPPEKTHPOBaHA B COOTBETCTBHI C HOBBIMI IIPHOPHTETaAMH B
cucTeMe cpenHero oOmiero oOpaszoBanmia. CeroiHa B IIpeloflaBaHIN XIMHH B Oombleil cTemeHH
0THaérca IpednodTeHHe IIpPaKTHUecKoll KOMIIOHeHTe cojep:kaHHA oOyueHHs, OpHEeHTHPOBAHHOI Ha
TOATOTOBKY BEBIIYCKHIKa 00meoOpa3oBaTelbHOII OpraHH3aIllil, Biajeromlero He HaOopoM 3HaHHUI, a
GYHKIIIOHAIIbHOII TPaMOTHOCTBIO, TO eCTh cliocodaMH M YMEHHAMH aKTHBHOTO IIONYYeHHs 3HAHMII U
TIpHIMeHeHHA HX B pPeallbHOIl AI3HH 114 pellleHHs NPaKTHIeCKNX 3a1ad.

B cBM3u ¢ 3THM IpH H3ydYeHHN IIpeaMeTa «XIMHA» JOMHHHpPYIOIlee 3HaueHHe IPHOOpeTaloT
TaKHe IeI U 3a1a4l, KaK:

ajanTamyA oO0ydalomNXcsi K YCIOBHAM [HHAMHYHO pa3BHBaionlerocs MHpa, (opMHIpoBaHIe
HHTeIeKTyalbHO  pa3BHTOIl  IHYHOCTH, TOTOBOH K  €aMoOOpa3oBaHHIO,  COTPYIHHYECTBY,
CaMOCTOATeNIHOMY IIPHHATHIO TPaMOTHBIX pellleHHH B KOHKPeTHBIX KII3HeHHBIX CHTYAIILIX, CBA3aHHBIX
C BelleCTBaMH H X IIPHMeHEHIIEM;

tdopMupoBaHHe Y 00ydaloImXcs KIFOYEeBBIX HABBIKOB (KTIOUEBBIX KOMIIETEHIIHII), HMEROIIIIX
YHIBepcalbHOe 3HaueHHe /71 pa3IHYHBIX BUIOB JeATeIbHOCTH: pellleHHA IIpobieM, IMoHcKa, aHam3a I
00paboTkn uHbGOpMALNH, HeOOXOANMEIX 1A IpHOOpeTeHHA OIBITa AeATeNIbHOCTH, KOTOopas 3aHHMaer
BaKHOe MECTO B IIO3HAHHH XHMMHH, a TakKe JJIA OLEHKH ¢ IO3HIIMI SKolornuyeckoil Ge3omacHOCTH
XapakTepa BIIHIA BeIlecTB I XIMHYECKIX [IPOIIECCOB Ha OPTaHI3M UelloBeKa U IPHPOIHYIO Cpelly,;

pa3BHTHe II03HABAaTeNbHBIX HHTEPECOB, HHTEMIEKTyadbHBIX H TBOPUYECKHX CIOCOOHOCTell
00yJaroIIXcs: CIIOCOOHOCTH CaMOCTOATENIbHO IIPHOOpeTaTh HOBbIE 3HAHNA IO XUMIIH B COOTBETCTBII C
JKI3HeHHBIMI IIOTPeOHOCTAMIL, HCIIONb30BATh COBpeMeHHbIe HH(QOPMAIHOHHbIe TeXHOMOTTIH I IIOHCKa
H aHaTH3a yieOHOI H HaydHO-NOMYIAPHOI HHOpMAaHH XHMHYECKOTO COe piKaHH,

¢dopMHpOBaHHe H pa3BUTHE Y OOYYAIOMIMXCA ACCOIHATHBHOTO H IIOTHYECKOTO MBIIIIEHH:,
HabmoJaTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTI, KOTOpble 0COOCHHO HeoOXOAUMBI, B YACTHOCTH, IIpI
ILIAHHPOBAHHN U IIPOBEJCHIN XHMIUECKOTO 3KCIIEPIMEHTa;

BOCHINTaHHE Y o0ydaronmmxca yOe:KASHHOCTH B I'YMaHHCTHYECKOI HAIPaBICHHOCTH XHIMHH, o€
BaJKHOH pONH B PENICHHHU INI00ANBHBIX Ipo0leM panoHAIPHOTO MPHPOZOIONb30BaHNA, HONOIHCHHA
SHepreTHYecKHX pPeCypcoB H COXpPaHCHHSA IIPHPOJHOIO pAaBHOBECHA, OCO3HAHHA HEoOXOANMOCTH
Oepe;KHOTO OTHOIIEHHA K IIPHpPOJe I CBOEMY 3J0pPOBBIO, a Takike IIPHOOpeTeHIs OIbITa HCIIONb30BAHI
TONYUYeHHBIX 3HAHMI UL HPHHATHA TPaMOTHBIX PelleHHH B CHTYAIlAX, CBA3AHHBIX C XHMHYECKHIMH
SBJICHILAMH.

B yueGHOM IIaHe cpeziHeTo o0mero od0pa3oBaHUA IpeaMeT «XHUMILT» 0a30BOTO YPOBHA BXOJHUT B
cocTaB IIpeAMeTHOII 00macTH «EcTecTBeHHO-Hay4HBIe IIpeIMeThI»,

OOmiee 4iCrIo 4acoB, OTBeAESHHBIX I HM3YYSHHA XHMHH, Ha 0a30BOM ypOBHe CpeJHero odmero
oOpazoBaHms, cocTaBmgeT 68 gacoB: B 10 kmacce — 34 gaca (1 yac B Hezlenmio), B 11 kmacce — 34 gaca (1
yac B HeJIelo).



COJEPKAHHME OBYYEHUA
10 KJIIACC
OPTAHUYECKAA XUMHAA

TeopeTH4ecKHe 0CHOBBI OPraHHYeCKOH XHMHH

IIpeamer opraHHYecKoll XHMHH: e BOSHUKHOBEHHE, Pa3sBHTHE H 3HAUEHHE B IIOJYYCHIH HOBBIX
BellecTB H MarepHanoB. TeopH:a cTpoeHH:A OpraHHYecKHX coeAHHeHMI A. M. ByTineposa, e¢ 0OCHOBHEIE
nonoxkeHusA. CTPYKTYpHBIe (DOPMYJBl OPraHHYECKHIX BelllecTB. I'oMoOJOrH#A, H3oMepHA. XHMHYecKad
CBA3b B OPTaHHYECKHX COeJNHEeHHAX — OJUHAPHBIE H KpPaTHbIE CBA3MH.

IIpencraBienne o KlacCH@UKAIINE OpPraHHYeCKHX BelllecTB. HoMeHKIaTypa OpraHHYeCKHX
coeJlHHeHHIl (cHcTeMaTH4ecKas) H TPHBHAIBHBIE HA3BaHMA BaKHOMIINX IIpejCTaBHTeNeH KIaccoB
OpraHHYeCKHX BelllecTB.

DKcIepHMeHTaIbHble METOZBl H3y4deHHs BellecTB H HX IIPEeBpallleHHil: O3HAKOMIEHHe C
oOpasaMH OpraHHYecKHX BellecTB M MaTepHaJaMH Ha HX OCHOBe, MOJENHPOBAHHE MOJIEKYI
OpraHHYeCcKHX BelllecTB, HaONIoJeHHe H OIIHCAHHEe JeMOHCTPAIHOHHBIX OIBITOB IO IIPEBpallleHHI0
OpraHHYecKHX BellleCTB IIPH HarpeBaHUH (IUIaBleHHe, 0OyIIINBaHHe H TOpeHIe).

Vr.eeogopoasl

AJIKaHEI: COCTAB H CTPOEHHE, TOMOJIOTHYeCKHIl p4/1. MeTaH H 3TaH — IPOCTeHIIIHe IpeICcTaBHTeN
alKaHOB: (PH3MYeCKHe M XHMIYeCKHe CBOICTBA (peakIH 3aMellleHHd H TOpeHHsd), HaxXoxJeHHe B
IpHpoJe, IonydeHne I IpHMeHeHHe.

AIIKeHBI: COCTaB H CTpOeHHe, TOMOJNOIHYECKHIH psA. OTIWIeH H IpOINUIeH — IpocTelimme
IpeACTaBHTEeNH AIKEHOB: (H3MYecKHe H  XIMH4YeCKHe CBOICTBA (peakunH THIPHPOBAHMHA,
TaloreHHPOBAHNUS, THAPATAIIHH, OKHCIEHHS H IOIHMepH3allIH ), HOIyueHHe I IPHMeHeHHe.

AnkaaHeHE OyTaameH-1,3 m MeTHnOyTazmeH-1,3: cTpoeHHe, BasKHelIINe XUMHYeCKHe CBOICTBA
(peaxuus momMepm3anin). ITodyueHne CHHTETHYECKOTO KaydyKa H Pe3HHBI.

AIIKHHBI: COCTAaB H OCOOEHHOCTH CTpPOEHHH, IOMOJOIHMYECKHH pAfd. ANETHIeH — IIpOoCTelmmii
IpeJCTaBHTeNb AIKHHOB: COCTaB, CTpPOeHHe, (H3HUecKHe § XIMHYecKHe CBOIHCTBA (peaxIuIl
THPHPOBaHHSA, FAIOTeHHPOBAHIS, THIpaTalllll, TOPEHN ), II0ITyYeHHe I IpHMeHeHIe.

Apensl. beH3oln: cocTaB, cTpoeHHe, (U3MYecKHe U XHMHUYeCKHe CBOICTBA (peaKIin
TaloreHHPOBAHHS U HUTPOBAHIL ), IONYUYeHHe H IpHMeHeHHe. Toayon: cocmae, cmpoexiie, gpusudeckiie u
XuMmuieckue ceolicmea CDQ(IK‘I;HH caloceHupoearua  u HEI’?HPOQEIHHH), noaydedue U HNpUMeHeHle.
TokcHuHOCTh apeHOB. I'eHeTHYecKasd CBs3b MeXKJY YIVIEBOJOPOAaMH, IIPHHAIEKAMIMI K Pa3IHuHbIM
KJaccam.

IIpupoxHble HCTOUHHKH YITIeBOAOpONoB. IIpHpo HbIIl T'a3 U HOIyTHbIe He(TAHbIe rassl. HedTh 1
eé 1mponcxoxienHe. CrnocoOsl IepepadoTkH He(TH: IeperOHKA, KpeKHHT (TepMHYecKHIi,
KaTaIHTHYecKuil), mupomms. IIpoayKTe! mepepaboTKi HeTH, HX IpHMeHeHHe B IIPOMBIINUIEHHOCTH U B
651Ty. KaMeHHEII1 yTOb U IPOAYKTEI eIo epepaboTK.

OKcHepHMeHTalbHble METOZBl H3Y4eHHs BellecTB H HX IIPeBpallleHHil: O3HAKOMIEHHe C
o0pa3naMi IUIacTMAcC, KayUyKOB H pe3nHsl, Kowleknn «HedTe» 0 «YT0lIby, MOAEIIpPOBaHHe MOIEKYI
YITIeBOIOPOIOB H IalJoreHOIPOH3BOJHEIX, IIPOBeieHHe IMpaKTHYecKoll pafoThl: MONydeHHe STIIeHa H
H3Yy4eHHe ero CBOICTB.

PacuéTHble 3a71aul.

BhiuncIieHHs 110 YpaBHEHHH XHUMHYecKOll peaknuu (Macchl, 00BEMA, KOIHYeCTBA HCXOIHOTO
BelllecTBA MM IIPOAYKTA PeaklUHH IO H3BeCTHBIM Macce, 00béMY, KOJIHYeCTBY OJHOTO H3 HCXOIHBIX
BelllecTB HIH IPONYKTOR PeaKilHi).

Kucnopoacoaep:xaniie opraHidecKie coefHHeHHS

IIpenenkHble OJHOATOMHBIE CIHPTHL. MeTaHOI U 3TaHOIL cTpoeHHe, (H3MYecKHe H XHMHOYecKie
CBOICTBa (peakMH ¢ aKTHBHBIMH MeTalllaMH, IaloreHOBOAOpPOJaMH, IOpeHHe), IIpHMeHEeHHe.



BosopogHble CBA3M MeXIy MOIeKylTaMH cIHpToB. JleficTBHe MeTaHoJda H 3TaHOJa HA OPraHH3M
YyelloBeKa.

MHoroaToMHbBIe CIIHPTH. DTHICHTIHKONb H TIIIIEPHH: CTPOEHHe, (QH3MUecKHe M XHMHYeCKIe
cBoiicTBa (B3aMMOEICTBHE CO MIETIOYHBIMHI MeTalllaMH, KauecTBeHHAs peaKIsg Ha MHOTOaTOMHEBIE
crmpThl). JIeficTBIIE Ha OpraHH3M dernoBeka. IIpiMeHeH e THIIepHHa 1 STIVICHITHKOA.

@deHOI: CTPOEHHEe MOIEKYIbl, (DH3MYecKHe W XHMHYecKHne cBoiicTBa. TOKCHUHOCTH (peHOIA.
IIpumeHeHne peHomna.

AJNBAETHABI H KemoHvi. QOpPMANberH/, aleTalb/elH/l: CTpocHHe, (QH3MYecKle I XHAMHUeCKHe
CBOIICTBA (peaKIIUI OKICJIEHNA H BOCCTAHOBIICHI:A, KaUeCTBEHHbIE PeaKIliH), MoTydeHHe H IpIMeHeHHe.

ONHOOCHOBHBIE TMpefieIbHBIE KapOOHOBBIE KHCIOTBL. MypaBhHHAsA ¢ YKCYCHas KHCIIOTHI:
cTpoeHHe, (U3NYecKlle I XHMHYeCKHe CBOICTBa (CBOIiCTBAa, OOIIHe s Kiacca KHCIIOT, peaKIfa
STepH(UKAININ), MoTydeHIle H NpuMeHeHHe. CTeapHHOBasg H OJIEHHOBAas KHCIOTHI KaK IIpe/ICcTABHTENH
BBICIIIHX KapOOHOBEIX KHCIOT. Mbla Kak COIH BBICIIIX KApOOHOBHIX KICIIOT, HX MOIOIIIee JefiCTBIIe.

Crnoxuable 2QHUPH KaK MIPOH3BOIHEIE KapOOHOBBIX KIICIOT. I HAPOMH3 CIOKHBIX d(PHPOB. JKIIpHL.
T'uapomis ;xupos. IIpuMeHeHHe KHIpoB. Bronormueckas poib KIHIPOB.

VIneBo/BI: COCTaB, KJIacCH(HKAINA YIIeBOAOB (MOHO-, JH- H Iomicaxapuanl). [mroko3za —
IIPOCTEHINHII MOHOCAXapH: 0COOEHHOCTH CTPOeHHS MOIEKYNEl, (hI3HYecKie H XHMIUecKHe CBOICTBA
(B3amMopeiicTBie ¢ ruapokcugoM Meu(Il), okHcleHHe aMMHauHBIM pacTBOpPOM OKcijla cepedpa(l),
BOCCTAaHOBJIeHIe, OpoKeHIle TIIOKO3BI), HaXOXKJeHHe B IpHpo/e, IpHMeHeHIe, OHOIOTHUecKas pOlb.
®@oTocuHTe?. OPYyKT03a KaK H30MeP ITIFOKO3HL.

Kpaxman ©o Iewmono3a Kak NOpHPOINHBIe NomIMepsl. CTIpoeHHe Kpaxmaila H IeIH0J035I.
OuznuecKre H XHMHYeCKHe CBOIICTBA KpaxMana (THAPOI3, KauecTBeHHas Peakni ¢ HOJ0M ).

DKcIlepiMeHTaIbHEle MeTOIBI H3yIeHIId BelllecTB II HX IIpeBpanieHHIl: IpoBeJieHIe, HabnoaeHe
H OIIicaHHe AeMOHCTPAaIIIOHHEIX OIBITOB: TOpPeHHe CIHPTOB, KaueCTBeHHblE DPEakINH OJHOATOMHBIX
CIIPTOB (OKHCIeHHe 3TaHoNIa okcnaoM Meau(1l)), MHOT0aTOMHBIX CIHPTOR (B3anMOASHCTEIe TIIHIIepHHA
¢ rugpokcugoM Menu(Il)), ampaernioB (OKHCIeHHe aMMHIA9HBIM pacTBOpoM oKcHza cepebpa(l) u
rugpokcugoM Menu(Il), BzamMonelicTBHe Kpaxmana ¢ HOJOM), IIpoBeJleHHe IIpPaKTHYecKOil palOTHI:
CBOIICTBA pPacTBOPA YKCYCHOH KHCIIOTHI.

PacuérHsle 3a1auin.

BrruncieHHA IO YpaBHEeHHIO XHMHUECKOII peakIH (Macchl, 00B&Ma, KONHYEeCTBA HCXOIHOTO
BelllecTBa M/ IIPOJYKTa pPeakmUH II0 M3BeCTHBIM Macce, 00BEMY, KOIHUSCTBY OJHOTO H3 HCXOJHBIX
BelllecTB I MPOAYKTOB peaKIlHIl).

A3zoTcofepKalne OpraHHYecKre COeIHeHIL.

AMHHOKHCIIOTEl Kak aM(OTepHBle OpraHHUecKHe coeJuHeHHd. DH3NUecKHe H XHMHYeCKIe
CBOIICTBA aMIHOKIICTIOT (Ha IpHMepe INIHIIHA). Bronornueckoe 3HaueHne aMIHOKICIOT. ITen Tk

Benku Kak IpHpoAHbIe BEICOKOMOIEKYIApHEle coeqiHeHd. ITepBiuHasi, BTOPIYHAA I TpeTHUHAA
CTpyKTypa OenkoB. XHMIUecKIlle CBONCTBA OelIKOB: THAPOIII3, IeHaTypamHs, KaueCTBeHHEIe PeaKIlil Ha
OelnK.

DKcllepiMeHTalbHEIe MeTOIBI H3YUeHII BellecTB U HX IIpeBpallleHInl: HaOnoIeHne U olnicaHue
JeMOHCTPAalIHOHHEIX OIBITOR: JeHATypalHs OelKoB IIPH HarpeRaHIH, [BeTHRIE PeaKIIH GelIkoB.

BBICOKOMOIEKYISIPHBIE COeTHHEHHA

OCHOBHEI® IIOHATHS XHMHH BEICOKOMOJNEKYISIPHBEIX COeJHHeHIl: MOHOMep, IIONIHMep,
CTPYKTYpPHOEe 3BeHO, CTelleHb IIONMHMepH3allill, CpelHAsd MOIeKylsipHas Macca. OCHOBHEIE MeTOIBI
CHHTe3a BEICOKOMONEKYIISPHBIX COeIIHEHII — IOIIMepH3al I IOTIKOHIeHCAIH .

DKcllepHMeHTalbHEle MeTONEl H3YUeHIs BelleCTB U UX IIpeBpalieHuil: 03HAKOMIEHHEe C
o0paznaMi IPHPOIHEIX I HCKYCCTBEHHBIX BOJIOKOH, IITACTMACC, KAYUYKOR.

MexmpenMeTHBIe CBSA3H.

Peanmzaumns MeXIIpeIMeTHBIX CBS3ell IpH H3yUeHUH OpraHiueckol xmmmum B 10 Kiacce
OCYILIeCTBIsIeTCs uepe3 HCIOJB30BaHUe Kak OOLIMX ecTeCTBeHHO-HAYUHBIX IOHNATUI, TAK U [IOHATHIL,
SIBJIFONIIXCSA CHCTEMHBIMH JIJI OTAENBHBIX IIPeIMETOB eCTeCTBeHHO-HaYUHOTO [IIKIA.



O6mue ecTecTBeHHO-HayUHEIe HOHATHA: fABIeHHe, HAayUHBIN (AaKT, THIOTe3a, 3aKOH, TEOpHid,
aHaTN3, CHHTe3, KlaccHUKaIid, IIepHOANYHOCTh, HaOmiofeHMe, M3MepeHHe, SKCIIepHMeHT,
MoJIeNHpoBaHHe.

@du3uKa: MaTepHd, SHepTHA, Macca, aTOM, 3JIeKTPOH, MoJeKyla, SHepTeTHUecKHil YpOBEHB,
BelllecTBO, Telo, O00BEM, arperaTHOe COCTOAHIIE BellecTBa, (QH3MYeCKHe BEMHUYHHBI H eQHHHIBI HX
H3MepeHHA.

Buomorusa: KieTKa, oOpraHusM, Omnocdepa, oOMeH BellecTB B opraHusme, (GOTOCHHTE3,
OMONIOTHYESCKH aKTHBHBIE BelllecTBa (OelIKH, YIIeBOIbI, KIPHI, (epMeHTHI ).

T'eorpadua: MuHepamsl, TOpHBIe IOPOIBL, IIONE3HbIe HCKOaeMble, TOIUIHBO, PeCYpPCHL

TexHonoruA: mHIeBble NPOAYKTHl, OCHOBEI pPalHOHATBHOTO IIHTAHHA, MOIOIIHE CpeCTBa,
JeKapcTBeHHLIe H KOCMeTHYecKHe IIpelapaThl, MaTepHalbl H3 HCKYCCTBEHHBIX H CHHTeTHUECKIIX
BOJOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAS XUMHA

TeoperH4eckue 0CHOBBLI XHMHH

XIIMHUeCKHIT 3leMeHT. ATOM. S1po aToMa, H30TOMBL. DNeKTpoHHAs 000lI0UKa. DJHepreTHUECKIe
YPOBHH, MOJYpPOEBHH. ATOMHBIe opOHTami, s-, p-, d- smeMeHTHl. OcoOeHHOCTH paclipefelleHHa
37eKTPOHOB II0 OpOHTanAM B aToMax »5JeMeHTOB IIePBBIX UeTHIpEX IMepHOJOB. ONeKTPOHHAA
KOH(UTYpanmsa aTOMOB.

Ilepuoamueckuii 3akoH H lleproanueckas cucTeMa XHUMIMUecKHX 3neMeHToB [, 1. MeHzeneera.
CpsA3p IIepHOINIeCKOT0 3aKoHa I IlepHoaieckoll cHCTeME] XHMHUSCKHX dMeMeHToR /1. 11. MeHieneeBa
C COBpeMEeHHOII TeopHeH CTpPOeHHA AaTOMOB. 3aKOHOMEPHOCTH H3MEHEeHHS CBOIICTE XHMHIYeCKHX
3]IeMEHTOB U 00pazyeMBIX HMH IIPOCTHIX H CIIOXKHEIX BeIllecTB II0 IpPyIIaM I IepHojJaM. 3HAaueHHe
TepHOANYECKOTO 3aK0OHa B pa3BHTHH HayKI.

CTpoeHHe BelllecTBa. XIMHYecKas CBA3b. BUBI XIMHUeCKOI CBA3H (KOBalleHTHAs HeIloNfpHad H
IoNfgpHasg, HOHHAfg, MeTaliaHueckasd). MeXaHH3MBI 00pa30BaHHA KOBAISHTHON XHUMIUECKOHl CBA3H
(0OMeHHEBIII U JOHOPHO-aKIeNTOpHBIN). BoaopoaHas cBfA3b., BalneHTHOCTE. DJIeKTPOOTPHIATEILHOCTE.
CremneHs OKHCIeHIA. I1OHEI: KATHOHBI I AHHOHEL

BemiecTBa MOJIEKYJLIPHOTO H HEMOIEKYIAPHOTO CTPOEHNs. 3aKOH IIOCTOAHCTBA COCTaBa BeIl[eCTRa.
THIIBI KPHCTATINYUECKIX PelIETOK. 3aBHCHMOCTh CBOIICTBA BeIeCTB OT THIIA KPHCTAILIIYIECKOIl pemeTKIL

TloHaTHe O [MICHepCHBIX clcTeMaX. IIcTHHHBIe H KOJUIOMJIHBIE pacTBOpBl. MaccoBasd Jond
BelllecTBa B pacTBOpe.

Knaccupuxkanus HeopraHmUecKHX coennHeHull. HoMeHKIAaTypa HeOpTaHHYeCKIX BeIecTB.
T'eHeTHYecKas CBA3b HeOPraHHUECKHX BEIeCTB, IIPHHA IeKallX K pa3/ITUHBIM KIaccaM.

Xummgeckas peakns. Kimaccuukamisg XIMITecKIX peakliiil B HeOpraHMUecKol II OpraHHuecKkoil
XIMHH. 3aKOH COXpaHeHHsS MacChl BelecTB, 3aKOH COXpaHeHHs U IIpeBpallleHHs 3SHeprHH IIpH
XIMHYeCKIX peakIniax.

CKOpOCTb peakLHH, e 3aBHCHMOCTS OT Pa3/IIIYHEIX (akTopoB. O6paTiMble peakii. XIMHYeCKOe
paBHOBecHe. MaKTOpPHI, BIILIONIHE HAa COCTOAHIIE XIMIUecKoTro paBHoBecHA. ITpuHmum Jle IlaTense.

SneKTpolHTHYIecKas Aucconualns. CIIBHEle 1 c1alble 371eKTPoJUTE. Cpela BOJHEIX PacCTBOPOB
BelllecTR: KIcJas, HeliTpalbHas, Mel0YHas.

OKHCIUTeNEHO-BOCCTaHOBHTEBHBIE PeaKIfHIL

SKcllepHMeHTalbHble MeTONBl H3yUeHNS BellecTB H IX IIpeBpalieHNIl: JeMOHCTpPAIlli TaOIHI
«Ilepnomuueckass cHcTeMa XIMIMecKnX sneMeHToB JI. 11. MeHneneera», H3ydeHHe MoJeneil
KPHCTAIUINUeCKIIX PemérToK, HaOmoJeHHe I OIICaHHe [eMOHCTPAIUOHHBIX H JIa00PATOPHBIX OIIBITOR
(paznoKeHHe IEepOKCHJAa BOJOpOAa B IIPUCYICTBHM KaTalu3aTopa, OlpejeleHlie Cpeibl PacIBOPOB



BeleCTB C TIOMOIIBI0 YHHBEpCATbHOTO WHANKATOpa, peaKil HOHHOTO o0OMeHa), TIpoBefieHHe
TIpaKTHUecKOH paboThl « BIAHIE pa3TNYHbIX (PaKTOPOB HAa CKOPOCTh XHMITUECKOI peaKIlii».

PacuéTHble 3a1aul.

PacuéTel 1O ypaBHEHHAM XHMHYECKIX peakIlil, B TOM YHC]Ie TepMOXHMHUYECKHEe PacuéThl,
pac4&THI C HCIIONB30BAHIEM IIOHATHA «MaccoBasd 104 BelllecTBay.

Heopraandeckas XHUMHAA

Hewmertamtel. ITonokeHne HeMeTaanoB B Ilepromiyueckoil ccTeMe XHMIYecKHX 3neMeHToB JI. I1.
MenjeneeBa U OCOOEHHOCTH CTPOCHHA aToMOB. (DH3MYecKHe CBOICTBA HEMETA/UIOB. AJIIOTPOIHA
HeMeTalLToB (Ha IIpHMepe KHICIopoa, ceprl, hocdopa H yrieposa).

XimMuyeckHe cBOIICTBa BayKHEIIINX HeMeTallloB (TalOTeHOB, cepbl, a30Ta, (pocdopa, yriaepojaa 1
KpeMHII) H HX COeTHHEHHII (0KCH0B, KICTIOpOICcOoAepsKaliX KIICIOT, BOAOPOIHEIX COeITHEHHIT ).

IIpinveHeHIe BaKHENTIX HeMETAIOB H X COe/[HHeH L.

Metamnel. [Tonoxenne meramnoB B IlepHoandeckoil cHcTeMe XHMHUYecKHX dneMenToB J[. I
MenneneeBa. OcoOeHHOCTH CTpOeHHs dJeKTPOHHBIX 000704Yek aToMOB MeTaluioB. OOmine (u3mieckiie
cBolicTBa MeTalnnoB. CIIaBel METAIOB. D IeKTPOXHMIYeCKHII P HAIPSLKeHHII MeTaslIoB.

X1MHYecKHe CBOICTBA BaKHeMNIIX MeTAIOB (HATPHIl, Kalmi, KaJbI[i, MarHH, aTIOMIHHI,
I[HHK, XPOM, JKele30, MeJlb) H HX COe TITHEeHHIl.

Oo1rue cioco6kl monydeHHs MeTauioB. IIpiMeHeH e MeTaUIOB B OBITY H TeXHHKe.

DKcHepHMeHTAIbHEIE METOJbl H3yUeHHsd BelmecTB M HX MpeBpalleHHIl: H3ydeHHe KOMIeKIIHI
«MeTannel U CIIIABEI», 0Opa3OB HeMeTAIIOB, pellleHHe MKCIePHMEHTAaNbHEIX 3a/lad, HaOmoJeHHe I
OINCAHNe eMOHCTPAIIIOHHBIX H 1a00paTOPHBIX OIBITOR (B3aHMOJEIICTBHE T'HIPOKCHAA ANIOMHHHA C
pacTBopaMH KHCIIOT U Ienovell, KaueCTBeHHBIe peaKIHI Ha KAaTHOHEI MeTaJUIOB).

PacuéTHble 3a7aui.

PacuéTel Macchl BelllecTBa HIII 00B&MA Ta20B 110 H3BeCTHOMY KOIHYeCTBY BellecTBa, Macce HIH
00BEMY OJHOTO H2? YIaCTEVIOIINX B peaKIHH BellecTB, pacueThl MaccH (00BEMa, KONHUecTRa BelllecTBa)
IIPOAYKTOB peaKIIH, eC/IH OJJHO II3 BellleCTE HMeeT IPHMeC.

XuMHA U KH3Hb

Ponp xuMHH B oOecHmedeHHH >KOJIOTHYECKOIl, >HepreTHUecKOH I MHIIEeBOIl 0e30macHOCTH,
Pa3BHTHH MeJHINHEL IToHATHE 0 HAYYHBIX MeToJax II03HAHNA Bell[eCTB H XHMHYeCKHX peaKIuil.

Ilpencrapnerus o0 oONINX HAYUYHBIX IIPHHIUIAX [POMBIIUIEHHOTO MOJNYYSHHS Ba)KHEIIINX
BellleCcTB.

Yenoeek B MHpe BelleCTB 1§ MaTepHAIOB: BakHellMe CTPOHTeNbHEIE MaTepHalbl,
KOHCTPYKIIIOHHBIe MaTepHalbl, KpacKl, CTeKlIO, KepaMHKa, MaTepHalel [UId 3IeKTPOHHKH,
HAaHOMATepHAIIbI, OpTaHHYeCKIe II MHHepalbHEIe YI00peHHA.

XuMns U 3[0pOBhe UellOBeKa: IPaBHia ICIIONB30BAHISA JIeKAPCTBEHHBIX IIperapaToB, IIPaBIIIA
6e30I1aCHOT'0 IICIIONE30BaHIA IIpellapaToB OBITOROI XHMIN B IIOBCEIHEeBHOII JKH3HH.

Mesx1peMeTHEI® CBA3IL

Peanmzauns Me)XIIpeIMeTHEIX CBS3eil NpH HM3yueHHH oOmeil H HeopraHWdeckoll XuMHH B 11
KJacce OCYIIecTBIeTCS depe3 HCIIONL30BAHHE KAaK OONINX ecTeCTBeHHO-HAYUHEIX IIOHSTHII, Tak I
TIOHSTHII, SBIISTFOIINXCS CHCTEeMHBIMH I OTAeIbHEIX IIpeIMeTOR ecTeCTBeHHO-HAyIHOI O IIIKTIA.

OOmiie ecTecTBeHHO-HAyUHEIe IIOHATHSA: HAYYHBII (DakT, [HUIIOTe3a, 3aKOH, TeOpHs, aHAamm3,
CHHTe3, KIacCH(IKALNs, IepHOANYHOCTE, HaONIoJeHIe, SKCIepHMEeHT, MOJepOBaHIle, H3MepeHHe,
sIBIIeHIE.

duzuKa: Marepus, >3Heprus, Macca, aToM, O3JIeKTPOH, IIPOTOH, HeTpOH, HOH, H30TOIL,
PadHoaKTHBHOCTH, MOJIEKYIIA, SHepreTHUecKIll YpOReHE, BeIlleCTBO, Tello, 00BEM, arperaTHoe COCTOSHIE
BelllecTRa, (PH3UecKHe BeIITUHHEI I e THUIE! HX H3MepeHus, CKOPOCTh.

Buonorus: KieTka, opraHH3M, SKocHcTeMa, Omocdepa, Makpo- H MHKpPO3JIeMeHTHl, BHTaMIHE,
00OMeH BelecTB B OpraHmzMe.

T'eorpadusi: MHHepabl, FOPHBIE IOPOIBI, I10/1e3HbIe HCKOIIaeMble, TOIUTUBO, PeCyPCHI.



TexHomoTHA: XHMHYeCcKas IIPOMBINIIIEHHOCTE, METAIIYPIrid, IIPOH3BOACTBO CTPOHTEIBHBIX
MaTepHalioB, CelbCKOXO03MICTREHHOE OpOoH3BOACTBO, IMMHINIEBaA MPOMBINUIEHHOCTD, d)apmaueBnrqec:Kaﬂ
IIPOMBINUIIEHHOCTE, IIPOH3BOJACTBO KOCMETHYECKHX IIpeIlapaToB, IMPOH3BOJACTBC KOHCTPYKIHOHHBIX
MaTepHalioB, JICKTPOHHAA IIPOMBINITICHHOCTE, HAHOTEXH OJIOT HI.

IITAHIPYEMBIE PE3VIIBTATBEI OCBOEHHA IIPOIPAMMEI IIO XIHMIII1T HA BA3OBOM
YPOBHE CPEJTHEI'O OBIIIEI O OBPA3OB AHIIA

JJMYHOCTHBIE PE3YJIBTATHI

@I'0OC COO ycTraHaBmHBaeT TpeOOBaHHSA K pe3ynbTaTaM OCBOEHIS OOYJAIONIIMIICS HpOoTpaMM
cpegHero oOmero obOpa3oBaHHA (JIMYHOCTHBIM, MeTalpeJIMeTHBIM H I[peiMeTHBIM). HaydHo-
MeTOJHYecKOII OCHOBOH I pa3palOoTKH ILIAHHPYeMEIX pe3ylabTaTOB OCBOSHIL IIpOIpaMM CpefHero
o0mero o0pa3oBaHUA ABIAETCA CHCTEMHO-AesATelTbHOCTHBII ITOAX0I.

B cooTBeTCTBHE ¢ CHCTEMHO-/IeITeIbHOCTHEIM IIOIX010M B CTPYKType IHYHOCTHEIX Pe3yJlBTaToB
OCBOEHIIA IpeaMeTa «XHMI» Ha YpPOBHe cpejHero obmero oOpa30BaHHA BbIJeIeHBI CIeIyRoIIe
COCTaBIIAIOIHE:

OCO3HAHHE OOYYalOIUMIICA POCCHIICKOH TPasKIaHCKOH HASHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BHTHIO, CAMOCTOATENIEHOCTH 1 CaMOOIIpeleleHHIO;

HaIH4ie MOTHBAITHI K 00YUeHHIO;

LielleHAIIPaBlIeHHOe pa3BHTHE BHYTPEHHHX YyOeXKJeHHII IHYHOCTH HA OCHOBe KIHYEBHIX
IIeHHOCTell H HCTOPHYEeCKHX TPaHIIi 6a30Boil HAyYKH XHMIH;

TOTOBHOCTE H CHOCOOHOCTE OOYUarONINXCH PYKOBOACTBOBATHCA B CBOCH J1eATeIbHOCTH
IIeHHOCTHO-CMBICIIOBEIMHI YCTaHOBKAMH, IIPUCYIIIMI IIeIOCTHOH CHCTeMe XHMHUECKOro 00pazoBaHHS;

HAaIHYNe IPABOCOZHAHNUA SKOJIOTHYECKOH KYIBTYpPEl U CHOCOOHOCTH CTABHTEH IeH H CTPOHTHL
JKH3HEHHEIE IUIaHB.

JIHUHOCTHEIE pe3ylbTaTEl OCBOEHHS IpeaMeTa «XHMILA» JOCTHTAROTCA B eAMHCTBe yUeOHOH H
BOCIITATeNLHOII JedATelEHOCTH B COOTBETCTBHH C I'YMAHHCTIUECKUMH, COLNOKYIBTYPHEIMH, TyXOBHO-
HPABCTBEHHBIMH I[IEHHOCTAMH H IJeaJaMH POCCHIICKOTO TpaXkIaHCKOIo oOmecTBa, NPHHATBIMH B
oOmecTRe HOpPMaMH H TIIPaBIIIaMH IIOBeeHHd, CIIOCOOCTBYIONINMI IIpoLieccaM CaMOIIO3HAHHS,
CaMOpa3BHTHsA H HPABCTBEHHOIO CTAHORJIEHNS TNYHOCTH 00YJArOIIXCH.

JIHUHOCTHEIE pe3yIbTATHl OCBOCHHA IpeiMeTa «XHMHS» OTpaxKarT c(HOpMHPOBAHHOCTH OIIBITA
TIO3HABATEIIFHOMH I IPaKTHUeCKOH AeATeIbHOCTH O0YJAFOIIHXCA [0 pealn3allil IpHHATEIX B 00mIecTBe
IIeHHOCTell, B TOM YHCJIe B UacTH:

1) rpaKaaHCKOro BOCIIHTAHUS:

OCO3HAHHA O0YUAOIIIMICSA CBOIX KOHCTUTYIHOHHBIX IIPaB H 00s2aHHOCTell, YBaKeHHS K 3aKOHY
U IIPaBOIOPAIKY;

TIpe/IcTaBIeHI] O CONNANBHEIX HOPMaX H IpaBIaX MeKIIHYHOCTHEIX OTHOMEeHHUI B KOJUIeKTHRE;

TOTOBHOCTH K COBMECTHOH TBOpPYeCKON JeSTeIbHOCTH IIPH CO3JAaHHN YUeOHBIX IIPOEeKTOB,
pelleHNH yueOHBIX I II03HABATEIBHBIX 33124, BEIIIONHEHNH XHMHYeCKHIX 3KCIIepHMeHTOR;

CIIOCOOHOCTH TIOHHMATE M IIPUHUMATh MOTHBBI, HAMEpPeHNs, JOTHKY I apTyMeHTHl APYIHUX MpH
aHalIN3e Pa3/IuHbIX BIJIOB yUeOHOII e TeNIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIHTAHHUA!

LIEEHOCTHOTO OTHOIIeHHS K ICTOPIYeCKOMY II HAYJHOMY HacTeIH0 0TeUecTBeHHOI XIIMII;

yBaKeHHS K IIpollecCy TBOPUECTBa B OONIAcTH TEOpPHI H IIPAKTHUECKOrO IIPHMeHeHHS XHIMIH,
OCO3HAHHA TOr0, YTO JOCTIDKEHHA HAayKH ecTh pe3yibTaT [INTeNbHBIX HAOIroJeHHII, KpOMOTIHBEIX
SKCIIepHMeHTaNbEHEIX IIOHCKOB, IOCTOSHHOIO TPY/Ia YIEHBIX H IPAKTHKOR;

HHTepeca H II03HABaTeNIbHBIX MOTHBOR B IIONYUeHHH U IIOCIeIyIOIleM aHaize HH(OpMaLl O
[epeJOBBIX JOCTIGKEHIAX COBPEMEeHHOI OTedecTBeHHOMN XIMUY;

3) AYXOBHO-HPABCTBeHHOI'0 BOCIIMTAHMS



HPABCTBEHHOT'O CO3HAHNA, 3THYECKOI0 IOBEIeHIA;

CIIOCOOHOCTH OIEHHBAaTh CHTYyalllH, CBA3aHHBIE C XHMHUYECKHMH SBISHHAMI, H IIPHHHMATbH
OCO3HAHHBIE PelleHNUs, OPHEHTHPYACh Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI H IIEHHOCTH;

TOTOBHOCTH OLICHHBATh CBOE IIOBeeHHE H MOCTYIKH CBOMX TOBapHIIell ¢ MO3HINIIT HpaBCTBeHHBIX
H TIPaBOBBEIX HOPM H OCO3HAHHE MOCIEeICTBHII 3TIX IOCTYIIKOB;

4) opMHpOBaHHS KYJILTYPHI 340POBbA:

TIOHHMaHNA IIeHHOCTeH 370poBoro H  Oe3omacHoro oOpa3a JKH3HH, HeOOXOAHMOCTH
OTBETCTBEHHOI'0 OTHOIMIECHHA K COOCTBEHHOMY (QI3HYIECKOMY H IICHXHYECKOMY 3Z0POBBIO;

coOMoIeHH IpaBH 0e30MacHOro OOpamleHI ¢ BelllecTBAMH B OBITY, IIOBCEIHEBHOM KI3HH H B
TPYAOBOI JeATeIbHOCTH;

IIOHHMAHIA LEeHHOCTH IIPABHJ HHIHBHIYaIbHOTO H KOJUIEKTHBHOTO Oe30IIaCHOrO IIOBEeJeHHA B
CHTYalHAX, YTPOXKAFOIIIX 370POBLI0 H XKH3HH JIF0/Iell;

OCO3HaHHA IOCIHEJCTBHI 1 HeNpPHATHA BpeJHbIX IPHBBIYCK (YIOTpedIeHHd aIKOIOI,
HAPKOTHKOB, KypeHHs);

5) Tpya0BOI0 BOCIIHTAHHSA:

KOMMYHHKATHBHOH KOMIICTEHTHOCTH B y4eOHO-HCCIIe0BaTeIbCKOMH JAeATeIbHOCTH, 00MecTBeHHO
TIO/Ie3HOM, TBOPYeCKOI H APYIHX BHIAX JeATellbHOCTH;

YCTAaHOBKH Ha aKTHBHOE y4acTHe B pellleHHH IPaKTHYeCKIX 3a]a4 COLUAIBHOII HallpaBIeHHOCTH
(B paMKax CBOEr0 KIIAcca, IIKOJIBI);

HHTepeca K IMPaKTHUECKOMY H3YUeHHIO IpodeccHil pa3nHdHOro poja, B TOM UHCIEe HAa OCHOBe
IIpHMeHeHNs IIpe/IMeTHBIX 3HAHMII 110 XUMHH;

YBaXKeHH:A K TPYAY, IOAAM TpyJa I pe3ylbTaTaM TPYIOBOII AeATelbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOpY HHIHBHIYAaIbHOH TpaeKTOpHH 00paz0BaHHA, Oyaymiei
npodeccHd H peanHzaqui COOCTBEHHBIX JKH3HEHHBIX ILIAHOB C YYETOM JIYHOCTHBIX HHTEPECOB,
crocoOHOCTell K XIIMHH, HHTePeCOB H II0TPeOHOCTelH 00IIecTBa;

6) 9K0JI0rH41eCKOI'0 BOCIIHTAHHA:

SKOJIOTHYECKH LelleCO0O0pPa3sHOro OTHOMIHHS K IpPHpOoje, KaKk HCTOUHHKY CYIIeCTBOBAHUS JKH3HI
Ha 3eMie;

IIOHHNMaHIA ITI00albHOTO XapaKTepa SKOINOIHYeCKHX IIpoOlieM, BIHMAHHA SKOHOMHYECKHX
IIPOLIECCOB HAa COCTOSHHE NPHPOAHOII I CONUABbHOI CpeJibl;

OCO3HaHHA HeOoOXOMHIMOCTH HCIIONB30BAHMA JOCTHKEHHMII XHMHH [JI pelleHHd BOIPOCOB
PALUOHATBEHOTO IPIPOAOIIOIB30BAHI;

aKTHBHOI'0 HeUpUATHs AelCTBHIl, IPHHOCAIINX Bpel OKpY:Karollel IpHPOAHON cpele, YMEHHH
IIPOTHO3HPOBaTh HeONATONpPILATHBIE SKOIOIHYecKHe IIOCHeJCTBHSA IpeJlIpHHIMAaeMbIX eliCTBINI I
IpeJOTBpAIlaTh HX;

HAIIM4UA Pa3BHTOTO 3KOJOTHYECKOTO MBIIIIeHHs, SKOI0IHYeCKOH KyIbTYPhI, OIBITA AedTelbHOCTH
SKOJIOTHYEeCKOil  HAlpaBIeHHOCTH, YMeHHsS  pPYKOBOICTBOBaTbCA HMH B  IO3HABaTelbHOIL,
KOMMYHIKATHBHOII H CONUANbHOII IIPaKTHKe, CIOCOOHOCTH H YMEHHS AKTHBHO IIPOTHBOCTOATH
HIe0JIOTHH XeMo(oOHIL;

7) HEHHOCTH HAYYHOI 0 MO3HAHHA:

c(pOpMHpPOBAHHOCTH MHPOBO33PEHHA, COOTBETCTBYIOMIEIO COBPEMEHHOMY YpPOBHIO pa3BHTHA
HayKN 1 00IeCTBeHHOII IIPaK THKII;

TIOHHNMAHIIA CIIeMI(UKI XHMIH KaK HAayKIl, 0OCO3HAHNs e€ POolH B (JOPMIIPOBAHHH PAllHOHATIBHOTO
HAay4HOI'0 MBIIUJIeHNUs], CO3[aHIH LIeJIOCTHOTO IIpe[CcTaBlIeHHs 00 OKpYXKarmleM MHpe Kak O eJIHHCTBe
IPHPOJAB! H UYelIoBeKa, B IIO3HAHIHN IPHPOIHBIX 3aKOHOMEpPHOCTel U pellleHHH IIpo0leM COXpaHeHHd
IIPHPOJHOTO PABHOBECHS;

yOeXAEHHOCTH B 0cO0OH 3HAYMMOCTH XHMHH JUIS COBPeMEHHOH IMBHIM3AlHH: B ed
T'YMaHHCTHYeCKOIl HallpaBNIeHHOCTH H BajKHOI PONH B CO3IJaHHH HOBOII 0a3bl MaTepHANBHOII KYIBTYpPHI,
pellleHHH rIo0anbHBIX HpodlleM YCTOIYHMBOIO pa3sBUTHA YElOBEYEeCTBA — CHIPHEBOIl, YHEpPIeTHYecKOid,



TIHINEBOH M 3KOIOTHIecKoil Oe30mMacHOCTH, B Pa3BUTHH MeIHIINHbI, 00ecTIeYeHHH YCIOBHIl YCIEIHOTo
Tpy/Ja U SKOIOTHYecKH KOM(MOPTHOIT JKI3HIT KaXK/[0T0 WieHa o0IIecTsa;

eCTeCTBEHHO-HayJHOII TPAMOTHOCTH: IOHHMAaHHA CYITHOCTH METO/IOB II03HAHISA, HCIIOIB3YeMBIX B
€CTeCTBeHHBIX HayKaX, CIIOCOOHOCTH HCIIONb30BAThH IOTyUaeMble 3HAHHA JUIA aHAIN3a H 00bACHEHIA
SBIICHIT OKPYXKAIOIIero MHpa I IMPOHCXOANINX B HEM H3MEHEHHII, YMEHHS [elaTh 0OOCHOBaHHEIE
3aKTI0YCHNA HAa OCHOBE HAYUHBIX (DAKTOB H HMEKONIHXCH JJAHHBIX C IIENBI0 MOJTYUYEHIS JOCTOBEPHBIX
BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOATENFHO ICHONB30BaTh XIMIUECKHe 3HAHHA i pelleHHs IIpodlieM B
PeaNbHbBIX KII3HEHHBIX CHTYAIHAX;

HHTepeca K IO3HAHIIO H HCCIeJoBATeIbCKOIl JesTeNFHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HEIPephIBHOMY 00pa30BaHHIO I caMOOOpa30BaHII0, K AKTHBHOMY
TTOTYUEHHIO HOBBIX 3HAHHIT 10 XHMUH B COOTBETCTBHIH C JKI3HEHHBIMH MOTPeOHOCTSMIL;

HHTepeca K 0COOeHHOCTAM TPY/a B Pa3IHUHbIX cepax IpodhecCHOHAIBHOI Ie ITeTbHOCTH.

METAIIPEIMETHBIE PE3YJILTATHI

MeTtanpeaMeTHble pe3ynbTaThl OCBOeHMA YyueOHOTO IpeaMmeTa «XHMILA» Ha YPOBHE CpeIHEro
obmiero o6pa3oBaHig BKIIOYAKOT:

3HauNMble [A7nd  (QOPMHpPOBAaHHA  MIPOBO33PEHHA  OOYUAIOMNXCH  MeXKIUCIHIUIHHAPHEIE
(MexIpeaMeTHble) oONIeHayUHBle MOHATHA, OTpaXKalolIHe IeNOCTHOCTh HAyYHOH KapTHHBI MHpa U
cHeInGHKY MeTOI0B MO3HAHMHA, HCIIONTh3YeMbIX B eCTeCTBeHHBIX HayKaxX (MaTepHs:d, BelllecTBO, SHEPrHi,
ABIIeHHe, Ipollecc, CIcTeMa, Hay4HBIl (akT, IpHHINI, THIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeopHsd,
HcclIefoBaHIe, HabIodeHIe, I3MepeHIie, SKCIepHIMeHT I Ipyriie);

VHHBepcallbHble YdeOHBIe [eiicTBHA (HoO3HaBaTelbHBIe, KOMMYHHKATHBHBIC, peTY/IATHBHEIE),
obecrieunBatoniie (opMipoBaHHe (YHKIMOHATGHOII TpPaMOTHOCTH H CONHAIBLHOI KOMIIETeHITHH
00yJaroMIXCs;

CIIOCOOHOCTH o0ygarommuxca HCIIO/Ib30BaTh OCBOCHHEIE MEeKIHCITHIUTHHA PHBIE,
MHpPOBO33peHYeCKHe 3HAHHA H YHHBEpCAIbHBIE ydueOHBIe NellCTBHS B II03HABaTeIbHOH H COLHAIBHOM
IpaKTHEe.

MeTtanpeameTHble  pe3ylbTaThl  OTPaKalOT  OBJNAJeHIe  YHHBepCalbHBIMH  yIeOHBIMHU
I103HABaTeILHBIMI, KOMMYHIKATHBHEIMH H pel'yIATHBHBIMH JelICTBHAMH.

OBnagenne YHHBepPCAIbHBIMH Yie0HBIMH IT03HABAT¢JILHBIMH Jeii CTBHAMH:

1) 6a30BbIe JOTHYCCKHE JeHCTBHA:

CaMOCTOATENIEHO (DOPMYIHPOBATE I aKTyaIH3HpOBaTh IIpobaeMy, BceCTOpOHHe e€ paccMaTpHBarh;

OIpeJielIATh LeNH JeATelIbHOCTH, 3a4aBasd IapaMeTphl H KPHTepPHH HX AOCTIDKeHHs, COOTHOCHTH
Pe3yIETaTHl 1eATeILHOCTH C [IOCTARISHHBIMII [eJIAMI;

HCIIONE30BATE [IPH OCBOSHHUI 3HAHUIL IPHEMEI JIOTHISCKOTO MEIILISHI — BEIICIATE XapaKTepHEIe
TIpU3HAKH TIOHATHI H YCTAaHABIHBATh HX B3aHMOCBS3b, HCIOIB30BATE COOTBETCTBYIOIIHE ITOHATHA [UIA
OOBACHEHN! OTAENbHBIX (DaKTOBR 1 ABJIEHHII;

BBIOHPATE OCHOBAHHA H KPHTepHH U KacCH(UKAIINH BelecTE H XHMHISCKIX peaKIIHi;

YCTAHABIHBATE IPHIHHHO-CIIEICTBEHHBIE CBA3I MEKY H3yUaeMBIMII SBIeHH AMH;

CTPOHTL JIOTHUECKIe pacCykJAeHHs (HHIYKTHBHEIe, NeJYKTHBHEIE, II0 aHATIOTHH), BEIABIATH
38KOHOMEPHOCTH H IIPOTHBOpEUHA B pacCMaTpHBAeMbIX fBICHILIX, (OPMY/IHPOBATh BEIBOABI II
3aKIII0UCHNUS,

NIPIMEHATH B IIpoliecce IIO3HAHIL, UCIONb3yeMble B XHMIN CHMBOJINYeCKHe (3HAKOBBIE) MOJeH,
npeoOpazoBEIBaTE MOJeIBHEIe IpelICTABICHIS — XHMHYeCKHI 3HAaK (CHMBOJ) 31eMeHTa, XHMHJecKasd
dopMyna, ypaBHeHNe XIMIUECKOI peakliH — IPU pellleHHN y4eOHBIX I03HABATENBHBIX H IIPAaKTHIeCKIX
3a/ay4, IPHMEHATE Ha3BaHHBIe MOJCNbHbIe IIpe/ICTABRNIEHNs A BBIABICHHA XapaKTepHBIX IIPIZHAKOB
H3yJaeMBIX Bel[eCTB H XIMITUeCKHX peaKIHil.

2) 0azoBEIe HCCIIEOBATEILCKHE AeICTBHA:

BIIAJIeTh OCHOBAMH MeTOJIOB HayYHOI'O I03HAHHS BeNIecTB U XIMIUeCKIX peaKIlii;



(bopMymIIpOBaTh IIeIH U 3aJaull HcCaeJ0BaHHsA, HCI0Nb30BaTh IOCTaBIeHHbIE U CAMOCTOATENEHO
c(hopMyITHpOBaHHBIE BONPOCH B KadecTBe HHCTPyMeHTa IO3HAHMA H OCHOBBI 1nd (OpMHpOBaHIIA
THITOTE3H! IO IIPOBepKe NPaBIIBHOCTH BRICKa3hIBaeMBIX CY/KICHIIL,

BIazeTh HABBIKAMH  CaMOCTOATEIBHOIO IUIAHHPOBAHHA H  IPOBEACHHA  YYEeHHUIESCKHX
SKCIIePHMEHTOB, COBEPIIEHCTBOBaTh YMeHHA HaOMI0JaTh 3a XOJ0M IIpollecca, CaMOCTOSTEIBHO
TIPOTHO3HPOBATh €r0 pe3yabTaT, (popMyIHPOBAaTs 000OMEHHA H BBIBOABI OTHOCHTENBHO JI0CTOBEPHOCTH
Pe3yIpTaToB HCCIE0BAHIL, COCTaBILITh 000CHOBaHHEIT 0TYET 0 PoAeaHHOII padoTe;

IIpHOOpETAaTh OIBIT YYEHHUYECKOH HCCIeN0BaTeIbCKON M IIPOEKTHOI JeATelIbHOCTH, IPOABIATH
CHOCOOHOCTh H T'OTOBHOCTh K CaMOCTOATEIBHOMY IIOHCKY METOJOB pellleHHsd IPaKkTHUYecKHX 3ajad,
IIPHMEHEHHIO PA3IITYHBIX METONOB II03HAHMA.

3) padora c ungopmanueii:

OPHEHTHPOBATbCA B DPA3IHYHbIX HCTOYHHKAX HH(QOpMAaNHH (Hay4HO-NOIYIpHAas IHTepaTypa
XHMHYECKOr'0 COflep;KaHHsA, CIIPaBOYHble oco0Hd, pecypchl HHTepHeTa), aHAIN3HPOBaTh HH(OPMALIHIO
pasIMYHBIX BHAOB H (opM IpeiCTaBleHHd, KPHTHYECKH OIEHHBATh e€ JOCTOBEPHOCTb I
HeIIPOTHBOPEYHBOCTE;

(hOopMyIIPOBATh 3aIPOCHl H IIPUMEHATH Pa3IHYHble METOABl IIPH IOHCKe H 0TOOpe HHGOPMAIIHH,
Heo0X0UMOII JJIf1 BBITIONHEHN A y4eOHBIX 3a/iad OlpeelEHHOro THIIA;

IpHOOpPeTaTh OIBIT HCIOIb30BaHIA HH(OPMAHOHHO-KOMMYHHKATHBHBIX TEeXHOJOTHI H
PAa3IHYHBIX IIOHCKOBBIX CHCTEM;

CaMOCTOATENBHO BHIOHPATh ONTHMAIBHYKH (QOpPMY IpeJCTaBlIeHHd HHQOpPMANHH (CXeMBI,
rpadUKH, AHarpaMMBl, TAOIHIIBI, PHCYHKH H JApPYIHE);

HCIIONB30BATE HAYYHBIl A3BIK B KauecTBe CpelCcTBa IpH paboTe ¢ XHMHYECKOH HH(pOpMaLIeH:
NpHMEHATE MeEKIpelMeTHble ((pH3HUecKHe H MaTeMaTHJeCKHe) 3HAKH o CHMBOIBI, (OpMYyIIbI,
ab0peBHaTypEl, HOMEHKIATYPY;

HCIIONIB30BATE H Ipe00pa30BEIBATh 3HAKOBO-CHMBOIIUECKIIE CPeICTBA HATIIAIHOCTIL.

OBnajieHHe YHHBEPCATbHLIMH KOMMYHHKATHBHBIMH JeHCTBHAMH:

3a/1aBaTb BOIPOCHI II0 CYIIECTBY OOCYXJaeMoH TeMbl B XOfe [Hajlora WHIH JHCKYCCHH,
BBICKa3bIBaTh HJeH, (JOPMYIHPOBaTh CBOH IIPeIJIONKEHHS OTHOCHTEIBHO BBLIIOIHEHHA IIpeUI0KEeHHOMH
3a]JJaul;

BBICTYIIATh € IIpe3eHTaluell pe3ylbTaTOB II03HABATENBHOII JeSTENbHOCTH, IIONy4YeHHBIX
CaMOCTOSTENIHO IIN COBMECTHO CO CBEPCTHHKAMH IIPH BBHINOJNHEHHN XHMHYECKOrO >KCIIepHMeHTa,
IIPaKTHYeCKO paboThl IO HCCIIEOBAHHIO CBOIICTB H3y4aeMbIX BellleCTB, peani3alil yueGHOro IpoeKTa
H (QOpMYIHpPOBATh BBIBO/BI II0 pe3yIbTaTaM IIPoBeJEHHBIX HCCIeJOBAHMIT IIYTEM COTIIac OBAHILA ITO3HIIMIT
B X0Je oOCykaeHns n o0MeHa MHEHISMH.

OBajieHHe YHHBEPCAIbHLIMH PerVIATHBHBIMH AeiC TBHAMM:

CaMOCTOATENBHO IUIAHHPOBATh H OCYIIECTBISTH CBOIO IIO3HABATEIBLHYIO JeATeIbHOCT, OIIpe/lellad
eé HenH M 3aJa4yl, KOHTPOIHUPOBATh H IO Mepe HeoOXOIMMOCTH KOPPEeKTHPOBAThH IIpellIaraeMsblil
aNropHTM [elicTBHIl IIPH BBINOIHEHHH Y4eOHBIX I HCCIef0oBaTellbCKHX 3ajad, BBIOMpaTh HaHOoOIlee
3(@(eKTHBHBII CIocod HX pellleHUs ¢ Y4ETOM IIONyYeHHS HOBBIX 3HAHMII O BeIlecTBaX H XHMMHYECKHX
PeaKIusax;

OCYIIECTBIATh CAMOKOHTPOIB CBOEIl e TeIbHOCTH Ha OCHOBE CaMOAHAIN3a H CAMOOLIEHKIL.

IIPEIMETHBIE PE3YJIBTATHI
10 KJTACC
IIpenMeTHEIe pe3yIbTAaTLl OCBOSHIH Kypca «OpraHndyecKkas XHMHA» OTPaKaloT:

chOPMHPOBAHHOCTE MpPeJCTaBIeHHII © XHMHUYECKOH COCTABIAIONIell ecTecTBeHHO-HAYIHOI
KapTHHBI MHpa, POIH XHMIIH B MO3HAHHN SBJIEHHI OPHPOILL, B (OPMIPOBAHHH MEIILIEHHS H KYILTYPEH



TIYHOCTH, € (YHKIHOHAIBHOH IPaMOTHOCTH, HEOOXOIHMMOIl A pellleHHsA NpakTHYecKHX 3afad I
3KOJIOTHYECKH 000CHOBAaHHOT'O OTHOIMIEHIIA K CBOEMY 30POBBIO H IIPHPOIHOM Cpejie;

BlaZcHHe CHCTeMOI XHMMIYeCKHX 3HAHHIL, KoTopas BKIIOYaeT: OCHOBOIIOTATAOIIHe IIOHATHA
(XIMIYecKHiI — 3MeMeHT, aToM, DJJIeKTpoHHas o0olodka aToMa, MOJeKyda, BaJeHTHOCTD,
3NeKTPOOTPUIATeNbHOCTE, XHMHYecKas CBA3b, CTPYKTypHad QopMyna (pa3BEpHYTad H COKpalIéHHAsA),
MONIb, MOIIPHAA Macca, MOISIPHBEIN 00BEM, YINepOIHBII cKeleT, QYHKIMOHAaTbHas TpyIma, paiHkan,
H30MepId, H30Mepbl, TOMOIOTHISCKHH pAN, TOMOIOTH, YTIeBOZOPOAEI, KHICIOPOd H a30TcojepiKaline
coeJ[IMHEeHNA, MOHOMep, MONHMep, CTPYKTYpPHOE 3BeHO, BBICOKOMOICKYJLIPHBIE COEIHEHIs);, TeOpHH U
3aKOHBI (TeopIi CTPOeHHA OpraHHYecKHX BemlecTB A. M. byTnepoBa, 3aKoH cOXpaHeHHA MacChl
BeIlleCTB); 3aKOHOMEPHOCTH, CHMBOJHYECKII A3BIK XHMHH; MHPOBO33peHUYCCKHe 3HAHHA, JeXkKallle B
OCHOBe MOHHMAaHIA MPHYIHHOCTH H CHCTEMHOCTH XHMIMYeCKHX SBIeHHI, GaKToI0rHIecKHe CBeIeHI 0
CBOIICTBaX, cOCTaBe, IONYUYeHIN H 0e30IacHOM HCIOIB30BAHHH BaKHEHIINX OpTaHHYeCKHX BellecTB B
OBITY U IIpaKTHUeCKOII JeATeNIbHOCTH HeI0BeKa;

chopMHPOBAaHHOCTL YMEHINI BBIABIATL XapaKkTepHble IPH3HAKH TIOHATHII, YCTaHABIHBATh HX
B3aHMOCBA3b, HCIONB30BAaThL COOTBETCTBYION[He IOHATHA DpH OIHCAHHH COCTaBa, CTPOSHI I
TIpeBpaIlleHHi opraHIdecKiIX COeNHeHHI;

chopMHPOBAHHOCTh yMeHHII HCIONB30BaTh XHMHUECKYH0 CHMBOIHKY JUI1 COCTaBIEHHA
MOJEKYIIPHEIX M CTPYKTYPHBIX (pa3BEpPHYTOH, COKpamIEHHOH) (OpPMyT OpTaHIYeCKHUX BelIecTB H
YpaBHeHIT XHMIUeCKHX peak[Hil, H3rOTaBIIBaTh MOJeTH MOIeKyl OpTaHIMUecKHX BeIlecTB i
HJLTIOCTPAIIHH IX XHMITIeCKOTO H IPOCTPAaHCTBEHHOTO CTPOSHIL;

chopMHPOBAaHHOCTh YMEHHII YCTaHABIHBATh IIPHHA[ISKHOCTh H3YUSHHBIX OpTaHHYECKUX
BelllecTB TI0 IIX COCTAaBY H CTPOSHHIO K OIpelleléHHOMY KiIacCy/TpyINe COeIHHEHHI (YITIeBOAOpOIb],
KIICIIOpOZ M a30TCOJepIKamiiie coe/IHeHNs, BHICOKOMONeKY/IIpHble cOeIHeHNA), JaBaTh HM HAa3BaHIA
1o cHcTeMaTHUecKoil HoMeHKnarype (IUPAC), a Takke MPHBOANTL TPHBHATbHBIE Ha3BaHHA OTAeNbHBIX
OpPraHHYeCKHX BeIlecTB (STHIeH, TPONMIeH, aleTIUIeH, OSTHICHINHKONG, ITHIEpHH, (eHom,
(dopManbJeriy, aneTanplerij, MypaBbHUHasg KHCIOTa, VKCYCHasg KHCIOTAa, OJeHHOBas KICIIOTa,
CTeapHHOBaA KICI0Ta, TII0K03a, PpYKTO3a, Kpaxmal, IIe/UTiiI03a, TIHIHH);

chopMHPOBAHHOCT YMEHHA OIpe/elATh BUIBI XUMITIECKOI CBA3H B OPTaHHUECKUX COeIMHEHHAX
(ommHApHBIe U KpaTHEIE);

chopMHpPOBAaHHOCTH YMEHN A IPHMEHATE M0JI0KeHHs TeOPHI CTPOSHII OPTAaHHUECKHX BeIIecTB A.
M. ByraepoBa s OOBbSCHeHHS 3aBHCHMOCTH CBOIICTB BeIlleCTB OT HX COCTaBa M CTPOeHHS; 3aKOH
COXpaHeHI MAcCHI BellleCTB;

chopMHPOBAaHHOCTh YMeHHII XapaKTepH30BaTh COCTaB, CTpOeHIe, (pU3MUecKHe M XIMHUECKHe
CBOIICTBa THITIYHEIX IIpe/icTaBUTe el pa3miIuHEIX KIacCOB OpraHNUecKIX BellecTB (MeTaH, 3TaH, STIIEH,
TIpoIIlIeH, aleTmneH, OyTaimeH-1,3, MeTIUIOyTaaneH-1,3, OGeH30l, MeTaHON, 3TaHOM, STIISHIJIHKONE,
TINIepHH, (peHOJ, aleTalbelH, MypaBbHHAas I YKCYCHas KICIIOTHI, INIOKO3a, KpaxMal, Ie/IT0I103a,
aMUHOYKCYCHAas KIICJIOTa), MILTIOCTPHPOBATh TeHeTHUYeCcKyI0 CBA3p MeXJy HHMH YpaBHEeHHSIMH
COOTBEeTCTBYIOIMNX XIMHUEeCKHX peaKIHi ¢ JICIOIE30BaHIeM CTPYKTYPHBIX (GOpMyII;

chopMHPOBAaHHOCTh YMeHHA XapaKIepH30BaTh HCTOUHHKH VTJIeBOJOPOTHOIO CHIphS (He(dTs,
TIPUPOJHEI Ta3, YTOdb), CHOCOOBI HX IMepepabOTKH M IIpakTHUecKoe IIpIMeHeHHe TIIPOJIYKTOB
nepepaboTKy;

chopMHPOBAaHHOCTh YMEHII NPOBOANTL BBIUHCIEHHA [0 XHMHUeCKHM ypaBHeHHSAM (Macchl,
00B&Ma, KOIHUecTBa HCXOJHOTO BelllecTBa IDTH IPOAYKTA peakIUH IO M3BeCTHBIM Macce, O00BEMY,
KONIHMUeCTBY O{HOTO I3 HCXOHBIX BEMIECTB IUTH IIPOIYKTOR peaKIfHil);

C(OPMIIPOBAHHOCTE YMEHHII BIaleTh CHCTeMOII 3HaHHII 00 OCHOBHEIX MeTOJaX Hay4HOIO
TIO3HAHHSA, HCIONE3yeMBIX B XHMHH IIPpH H3YUeHNIH BelllecTB H XHMIUeCcKHX fBIeHINI (HaOmwoJeHHe,
H3MepeHIle, SKCIepHMeHT, MOJeIHpPOBaHNe), HCIONB30BaTh CHCTeMHBle XHMITUecKlle 3HAHHS 9
TNPUHATHA pellleHHiI B KOHKPeTHBIX JKHM3HeHHBIX CHTYalllSIX, CBA3aHHBIX C BellleCTBaMH I IIX
TIpUMeHeHHeM;



copMIIpOBaHHOCTE, YMeHHIT coOIFOaTh TIpaBHa IIOJh30BAHMA XHMHYECKOH Tocyaoill It
nmabopaTopHBIM 00OpYyZOBaHHEeM, a TakkKe IIpaBlIa OOpamleHHA C BellecTBaMII B COOTBETCTBHH C
HHCTPYKIIHAMH II0 BHITOTHEHHIO 1ab0paTOPHBIX XHMHIUECKIX OIBITOB;

copMHpOBAHHOCTE yYMEHHIl IUIAHHPOBAaTh H  BBRIIONHATH XHMIYECKHI 3KCIePHMEHT
(IpeBpamieHHA OpTaHMYeCKHX BellecTB IIPH HarpeBaHHM, IOTydYeHHe 3THIeHa U H3yUeHHe ero CBOICTB,
KauecTBEHHbIC DPeakI[IH OpTaHHUeCKHIX BellecTB, JeHATypalnd OeIKOB IIPH HAarpeBaHHIL, IIBeTHBIE
peakIi GelIKOB) B COOTBETCTBHUI ¢ IIpaBIUIaMH TeXHHKI 6e30IIaCHOCTH IIpH oOpanieHHH ¢ BelllecTRaMH I
nmabopaTopHBIM 000pYOBaHHEeM, IIpeJCTaBlIATh pPe3ylIbTaThl XHMHUYECKOTO SKCIepHMeHTa B QopMe
3aIICH ypaBHEHHII COOTBeTCTBVIONIIX peakIii H (opMyIHpoBaTh BBEIBOJBI Ha OCHOBE OSTHX
Pe3yIbTaToB,;

cOpMHpPOBAHHOCT,  yYMeHHIl KpPHTHYeCKH AaHANH3HPOBAThL XHMHIUECKyIo HH(OpMAaNmio,
Tony4aeMyIo H3 pa3HbLIX HCTOUYHHKOB (CpelcTBa MaccoBoll HHGopMaImui, ITHTepHeT I APYTHX);

copMHpPOBAHHOCTL YMeHIII cOOMOAaTL IpaBIia SKOJIOTHIeCKH IIeTeco00pa3Horo MmoBefeHIs B
OLITY H TPYZOBOIl JeATelLHOCTH B HelIX COXpaHeHHs CBOEro 3IOPOBEBSA H OKpYXKalomlell IPHpOIHOI
Cpelbl, 0CO3HABAaTh ONACHOCTL BO3JeICTBHS Ha JKHBEIE OPraHH3MBI OIpeleléHHBIX OpTaHHYecKHX
BelllecTB, MOHMMAs CMEBICT TokazaTena IIJIK, MOACHATL Ha HpIMepaX CIOCOOBI YMeHBIIeHHA II
TpeJOTBpalleHHs UX BpeJIHOr0 BO3AeliCTBIA Ha OpTaHH3M YelloBeKa,

JU1s 00Y9aromuXcs ¢ OTpaHHYeHHEIMH BO3MOXKHOCTAMH 3/JOPOBES: yMeHHe MPHMeHATE 3HAHUA 00
OCHOBHBIX JJOCTYIIHBIX MeToJaX II03HAHHS BelleCTR I XIMITIeCKIX ABJIeHMHI;

I CHelblX H cHa0OBHAANMX OOYJIalOMINXCA: YMeHHe HCIONB30BaTh pellbeHO-TOUeUHYI0
cucreMy o0ozHaueHNI J1. bpaiing 1 3amicl XIMIIecKHX (popMyIL.

11 KJIACC

IIpenMeTHBIE pe3yIbTaTH OCBOSHHA Kypca «O0mas I HeopraHHIecKas XIMHA» OTpakaroT:

COpPMIIPOBAHHOCTL IIPeJCTABICHIII: O XHMHYeCKOIl COCTAaBIAIONICH eCTeCTBeHHO-HayJHOI
KapTHHEI MHpa, POTH XHMHH B TIO3HaHHH SABIEHIII IPHPOIEL, B (GOPMIPOBAHHH MBIIIIEHHA H KYIbTYPH
TIYHOCTI, €& (PYHKIMOHANBHOHI TI'PaMOTHOCTH, HEOOXONHMOIl A7 pellleHHs NpakTHUeCKHX 3afad I
3KOJOTHYeCKH 00OCHOBAHHOTO OTHOIIEHHA K CBOEMY 3/I0pOBEIO H MIPHPOIHOI cpefie;

BHafleHHe CHCTeMOIl XMMIUeCKHX 3HAHMHIL, KOoTopas BKJIIOUaeT: OCHOBOIIOJATAIONIHe TNOHATHA
(XIMITUecKuil 3NIeMeHT, aToM, H30TOI, S-, p-, d- 3NeKTpoHHEIe OpOHTAIH aTOMOB, HOH, MOJIEKYIa, MOTb,
MOJSpHBI 00BEM, BaNeHTHOCTH, 3NIeKTPOOTPHIATEIBFHOCTE, CTelleHb OKIICTAeHMS, XHMHYecKas CBI3b
(KoBaneHTHas, HOHHAs, MeTalINUecKkasd, BOJOpoJHasA), KpHCTaUTHUIecKas pemeéTKa, THIB XHMMHUeCKHIX
peakiumni, pacTBOp, 37eKTPONHTHI, He3NEKTPOIHTHI, 3MeKTPOINTHUecKas JHCCOIMHAINNA, OKHCIHTENb,
BOCCTAHOBHTE/b, CKOPOCTh XHMHUeCKOIl peaKINii, XIMIUecKoe paBHOBeCHe); TEOPHI I 3aKOHBI (TeopHs
371eKTPONHTHUEeCKOIT JHCCOITHAIINH, TIepHo/Imdeckini 3akoH J1. 1. MeH/leneeBa, 3aKOH COXpaHeHHSI MacCHl
BelllecTB, 3aKOH COXpaHeHUs I IpeBpallleHUus 3HepTrHIl NMPH XHMIHecKHX peakIMiX), 3aKOHOMEPHOCTH,
CHMBOJNUECKIIT S3BIK XHMIM, MHpPOBO33peHUecKlle 3HAHWS, Ie)Kallle B OCHOBE IIOHHMAaHUA
TPUUMHHOCTH I CHCTeMHOCTH XHMIJeCKIX SBIeHNIH, HakToIornyeckne cBeJleHIs O CBOICTBAX, COCTABe,
TmogyueHHH M 0e30acHOM MHCIHONB30BAaHHI Ba)KHEININX HeOpraHHUecKHX BellecTB B OHITY I
TIpaKTIYecKoll 1edTeTbHOCTH Uel0oBeKa;

chopMHPOBAaHHOCTh YMEHINI BBISBIAThH XapakTepHble IIPH3HAKH TOHATHII, YCTAHABIHBATh X
B3aHMOCBS3b, HCHOIB30BaTh COOTBETCTRBYIOMINE IIOHATILA IIPH OMHCAHHI HeopTaHHUecKHX BelllecTB II HX
IIpeBpanIeHH;

chopMHPOBAaHHOCTh YMeHHIl HCIIONIB30BaTh XHMHUECKYH0 CHMBOIHKY IS COCTaBIeHHS (opMyn
BelllecTB I ypaBHeHINI XIIMHYecKHX peakIii, cHCTeMaTHUecKyld HoMeHKnaTypy (IUPAC) u
TpHUBHAIBHBle Ha3BaHHS OTNeNbHBIX HeOpraHHUecKUX BelllecTB (YTapHbIH Ta3, yIIeKUCHBI ra3, aMMHAK,
raméHas H3BecTh, HeranéHas H3BecTh, MUTheBas coja, IIPHT U IpyIUe);

c(hopMHPOBAaHHOCTh yMEHHIl OIpejelsTh BATEHTHOCTH H CTelleHb OKHCIEHISI XHMHYeCKHX
3]IeMeHTOB B COEINHEHISIX pa3IMYHOTO COCTaBa, BHJ XUMHYeCKOIl CBs3H (KOBaJeHTHAs, HOHHasd,



MeTa/uIH4ecKas, BOJOPOAHAA) B COSIHHEHIX, THII KPHUCTATHUECKOIl peETKH KOHKPETHOTO BelllecTBa
(aToMHas, MoONeKylIApHasd, MHOHHAs, MeTaIMyeckas), XapakTep cpelbl B BOIHBIX pacTBOpax
HeopraHIYecKUX COeIHHeHHIT,

copMHpPOBAHHOCTE YMEHHII yCTaHABIIIBATL MPHHAINIEKHOCTh HEOPTaHIMIECKHX BellecTB IO HX
COCTaBy K ONpeJelEHHOMY KIacCy/TpyIle cOoeJUHEHHI (IIPOCThle BelleCTBa — MeTalIbl H HeMeTalllbl,
OKCH/IBI, OCHOBAHISA, KIICTIOTHI, aM(oTepHbIe THAPOKCHIB, COTH);

copMHpPOBAHHOCTh YMEHHII packpbIBaTh CMBICT IepHozamdeckoro 3akona J[. 1. MeHneneesa 1
JeMOHCTPHPOBaTh €r0 CHCTeMaTH3HPYIOIIYI0, 00bACHHTEIbHYI0 H IIPOTHOCTHYECKYI0 (PYHKINH;

cOopMIIpOBAHHOCTh YMEHHII XapaKTepH30BaTh DJICKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHX
anemeHTOB 14 meprnojoB IlepuHoamdeckoil cHcTeMbl XHMHYecKHmx snemeHToB JI. I1. MeHpeneera,
HCIONB3yA IOHATHA «S-, P-, d-3JeKTpoHHBIE OpOHTANH», <«QPHepreTHYecKHe YPOBHH», OOBIACHATL
3aKOHOMEPHOCTH H3MeHEeHHHA CBOIICTB XHMHYECKHX JJIeMeHTOB H HX COeJUHeHHil 1o IlepHojaM H
rpymmamM Ilepuo/udeckoil cHcTeMbl XUMIIecKHX dTeMeHToB JI. I1. MeHeneeBa;

chOpPMIPOBAHHOCTE YMEHHII XapaKTepH30BaTh (OMHICEIBATH) OONMHe XHMHYecKHe CBOICTBA
HEeOpraHHYeCcKHX BelecTB pa3MuHBIX KIaccOB, MOJATBePkKAaTh CYIIECTBOBAHHe I'eHeTHYeCKOH CBA3H
MekKJy HeOpraHHYeCKHMH BeIleCTBAaMH C IIOMOMIBI0 YPaBHEHHI COOTBeTCTBYIOIIHX XHMHYECKIX
peaKIit;

CpOpMIIPOBAaHHOCTL YMEHILI KIACCH(QHIIHPOBATh XIMITYeCKIe peakIii [0 pa3IHYHBIM IIPH3HAKaM
(4HCIYy H COCTaBy pearHpyrOIUX BellecTB, TeIUIOBOMY 3(PQeKkTy peakUHH, H3MeHeHHII0 CTeleHell
OKIICIIEHHA 3JIeMEeHTOR, 00paTHMOCTH PeaKIHIl, YJacTHI0 KaTallzaropa);

COpMIIPOBAHHOCTE YMEHHII COCTABIITHE YpPAaBHEHIA peak(Uil pa3lHYHBIX THIIOB, IOJHBIE II
COKpaniéHHBIe ypaBHeHII peak[Uil HOHHOIO OOMeHa, YUHTHIBAsg YCIOBHS, IIPH KOTOPBIX 3TH peaKIHI
HIYT 10 KOHIa;

CpOpMIPOBAHHOCTE VMEHHII IIPOBOAUTEH peakIH, ITOATBep KJAONIHe KauyecTBeHHBII COoCTaB
Pa3IIUHEIX HEOpPraHHIeCKHX BeIlecTB, PAaclIO3HABATh ONBITHBIM IIYT&éM IHOHEI, IPICYICTBYIOIIHE B
BO/JHEIX PacTBOpax HeOpraHHUeCKHX BellecTs;

c(pOpMIPOBAHHOCTE YMEHHII PacKpBIBaTh CYIIHOCTE OKHCIIHTENIEHO-BOCCTAHOBHTENBHEIX PeaKIIHil
IOCPeCTBOM COCTABIICHHS YIeKTPOHHOIO DanaHca TIX peakIluii;

C(OpPMIIPOBAHHOCTE YMEHHII OOBACHATH 3aBHCHMOCTH CKOPOCTH XHMHUeCKOH peaklHl oT
Pa3INUHEIX (PaKTOpPOB; XapaKTep CMeIIeHId XHMIUeCKOIO PaBHOBECHS B 33aBHCHMOCTH OT BHEIHEro
Bo3jelicTeu (mpuHIuI Jle IllaTense);

COpPMIPOBAHHOCTE YMEHHII XapaKTepH30BaTh XHMHIUECKHe IPOLECCH], JeKalllle B OCHOBe
TIPOMBIIUIEHHOTO ITONYUeHH CepHOIl KHCIOTHI, aMMHIaKa, a Takke CQOpPMHPOBAHHOCTE IIpe/[CTAaB/IeHIII
00 00MIX HayYHBIX [IPHHIUIIAX I 3KOJ0THUeCKHX IIpo0daeMax XIMHUYeCKOTO IIPOH3BO/ICTRA;

c(pOpMIPOBAHHOCTE YMEHHII IIPOBOJNTE BBIYHCIEHHSA C IICIIONIB30BAHHEM IIOHATHS «MaccoBasg
Jl0II BelllecTBa B pacTBOPe», OOBEMHBIX OTHOIMISHIII Ta30B IIPH XUMIUSCKIX peaKIHsaX, MacChl BelllecTBa
I 066EMa T'a30B 10 H3BeCTHOMY KOIHYECTBY BellecTBa, Macce I 00BEMY OJHOTO H3 YIACTBYIOIUX B
peakLIl BelecTB, TEIIOBOTO 3((eKTa peakIHUH HA OCHOBE 3aKOHOB COXPAHEHIS MAacChl BeIlecTB,
TIpeBpanieHHs U COXPAaHeHIII SHepI i,

c(OpMIPOBAHHOCTE YMeHHII cOONIOJATe IIPaBIUIa IIONB30BAHNS XHIMHYeCKOI Iocydol I
nmabopaTopHBIM O0OpYAOBaHHEM, a TaKKe IIpaBIIa OOpalleHHA C BelmecTBaMH B COOTBETCTBHH C
HHCTPYKITISAMII IO BRITOIHEHII0 1a00paTOPHBIX XIMITUeCKHX OIIBITOB,;

c(pOpMIIPOBAHHOCTE YMeHHI] ITaHHPORATh U BHIIONHATE XHMHAUECKHIH SKCIepHMeHT (pa3iokeHle
IIepOKCHAAa BOJOpOJAa B IPHCYICTBHH KaTauH3aTopa, OIpefeleHHe Cpeldbl pPacTBOPOB BelIecTB C
TIOMOIIBK YHHBEPCAIBHOIO HHINKATOPa, BIUSHHE Pa3IHUHBIX (PAKTOPOB HAa CKOPOCTH XHMHUYECKOI
peakLIl, peakii HOHHOTO 00MeHa, KaueCTBeHHEIe peaklil Ha CyIb(aT-, KapOOHAT- U XIOPII-aHHOHEI,
Ha KaTHOH aMMOHHS, pelleHHe SKCIepHMeHTalbHBIX 3a1ad 0 TeMaM «MeTalmel» 0 «HeMeTalel») B
COOTBETCTBHI C IIPABIIAMH TeXHIKH 0e30IacHOCTH IPH OOpalleHHH ¢ BelmecTBaMH H J1abopaTOpHBIM
oGopyloBaHIeM, [IPeJICTABIATE Pe3ylbTaThl XUMHUYECKOro 3KcIepuMeHTa B (opMe 3alicu ypapHeHHI
COOTBETCTBYIOIINX peakiHil i (HOpMYIIIPOBATE BEIBOIEI HA OCHOBE 3THX Pe3ylbTaToB;



copMHpPOBAaHHOCTE YMEHHIl KpPHTHYeCKH aHANH3HUPOBaTh XHMIMUECKYl0 HH(QOpMAIILIO,
ToIy4YaeMyH0 I3 pa3HbIX HCTOUYHIKOB (CpeZcTBa MAacCOBOIl KOMMYHHKAIHH, ITHTepHET U IPYTHX);

copMHpPOBAHHOCTh YMeHHI COOM0AaTh IpaBIlia SKOJIOTHYESCKH IIeTecoo0pa3Horo IOBeACHHA B
OBITY H TpPYyZOBOil JeATeIbHOCTH B IENIAX COXpaHEeHHA CBOETO 3[A0POBbA H OKpYyXKaromlell IPHPOIHOI
cpeZbl, OCO3HABAaTh OMACHOCTh BO3ZeIICTBHA Ha JKHBBIE OPTAHI3MBI OIpeeléHHBIX BelllecTB, OHMMAdA
cMblcn mokasarena IIJIK, HosACHAT, Ha IpHMepaxX CIIOCOOBI YMeHBIIGHHA H IpeJOoTBpalieHHA HX
BpeIHOTO BO3/IeliCTRHA Ha OPTaHH3M UelIoBeKa;

[ 00y9aromuXca ¢ OTPAaHHYIEeHHBIMH BO3MOXKHOCTAMH 3/JOPOBbS: yMeHHe NPHMEeHATE 3HAHUA 00
OCHOBHBIX JJOCTYIIHBIX MeToaX II03HAHHA BellecTB I XUMIIeCKHX ABJICHHII;

Ul CHelbIX H cHa0OBHAANMX OOYJarONmIMXCsA: YMeHHe HCIONb30BaTh pellbe(pHO-TOUEUHYI0
cucTemy oOo3Hauennii JI. bpaiins A4 3amicH XHMIYecKIX (QOpMYIL.



TEMATHYECKOE IILTAHUPOBAHHE
10 KJIACC

KoindecTBO 4acoB

HanMeHOBaHHeE Pa3IeloB H TeM
IPOrPaMMBI Bceero

Ne i/

Pasgen 1. TeopeTHyeckne 0CHOBBI OPraHHYECKOH XHMHH

IIpenmet opraHmaeckoil xummm. Teopus

1.1 CTPOEHHsl OPraHHUECKNX COeJIMHEeHNIT A. 3
M. Byrneposa
HTtoro no pasgeny 3

Pasgea 2. Yriesogopoanl

2.1 IIpenenbHble YINIEBOJOPOABI — AITKAHBI 2
52 HenpeeIbHEIE YTIIEBOIOPOIBI: AlIKEHBI, 6
- anKagHeHbl, aTKHHBI

2.3 ApoMarnyecKkue yrieBoa0po/is! 2

IIpupoHEIe HCTOTHUKH YITIEBOJOPOIOB H
X TiepepaboTKa

Hroro no pasgeny 13

KoHTpoibHbIe
padoTkl

IIpakruueckue
padoTe1

SJ1eKTPOHHBbIE

(mugpoBkIe)
odpa3zoBaTebHEIE

pecypcnl

https:/urok.1c.rw/

Bubmioteka ITOK.
https://m.edsoo.ru

bubmioteka POIIL
https://resh.edu.ru

Bubdmioreka ITOK

https://m.edsoo.rw/
Bubmioteka PBIII
https://resh.edu.rw/
Bubmioteka ITOK.
https://m.edsoo.r/
Bubmioteka POIIIL
https://resh.edu.rw/
Bubmioteka ITOK.
https://m.edsoo.rw/
BubmioTexa POIIL
https://resh.edu.rw/




Pasnen 3. Kuciopoacoaepikanime opraHmdeckKie coeqHHeHnst

Bubmioteka IIOK.
https://m.edsoo.rw/
Bubmoreka POIIL
https://resh.edu.rw/

bubmioteka IIOK.

- Anpaernsl. KapOoHOBEIE KHCIOTEL . 0 g https://m.edsoo.r/
' CrnoxHble 3(Hph Bbubmiotexa POIIL.

https://resh.edu.rw/
Bubmioteka ITOK.
https://m.edsoo.r/
Bubmiotexa PDIIL
https://resh.edu.rw/

3.1 Cmuptel. QeHoI 3 0 0

3.3 VTIneBoasl 3 1 0

HToro no pasgeny 13

Paznen 4. A3oTcogepiKaniie opraHHdecKue coeHHe HHS

Bubmoteka ITOK.
https://m.edsoo.rw/
4.1 AMHIHBI. AMIHOKHCIIOTEL belnkn 3 0 0 Por L0000
budmioTeka
POIILhttps://resh.edu.y/
HToro o pazaeny 3
Pazgen 5. BeicokoMoaeKy.JIApHbIe coeHHEeHH
bBudmioteka ITOK.
https://m.edsoo.r/
5.1 ITnmactmaccsl. Kayuykn. BonokHa 2 0 0 el
Bubmioteka PRI

https://resh.edu.rw/

ra

HToro no pazneny

OBIIEE KOJIMYECTBO YACOB IIO ITIPOI' PAMME 34

2
2



11 KITACC

Ha]“IMeHOBa HHE pa3nejaoB H TeM
N w/n P
IpOrpamMMbl

Pasgen 1. TeopeTHyeckHe 0CHOBBI XHMHH

CrpoeHne aToMoB. [lepnoamyecKuii 3aKk0H
1.1 1 IlepnouyecKkas CHCTeMa XHUMHUYECKIX
snemeHTOB 1. I1. MeHnencera

Crpoenue BemecTBa. MHoroobpazue
BelllecTRB

1.3 XuMiieckie peakiiiin

HTtoro no pazaeny

Pasgen 2. Heopranuveckas XHMHSA

21 MeTasusl

2.2 HemMmeTtanner

2.3 CBsI3b HEOPTAaHHYECKIX H OpraHHYecKHIX

KoandecTBo YacoB

Bcero

13

KoHTpo.1bHBIE
padoTsl

IIpakTHyeckue
padoTsl

DJeKTpPoHHbIE
(uudporsie)
o0pa3zoBaTe/bHEIE
pecypcel

Gubmioteka ITOK.
https://m.edsoo.ru/
BubmoTteka POIIL
https://resh.edu.r/
GFubmiotexa ITOK.
https://m.edsco.r/
bBubmoTeka POIIL
https://resh.edu.ri/
BubmioTteka ITOK.
https://m.edsoo.rw/
BubdmioTteka POIIL
https://resh.edu.ru/

BudomioTeka ITOK.
https://m.edsoo.r/
Bubmoteka POIIL.
https://resh.edu.ry/
Fubmioteka ITOK.
https://m.edsoo.ru/
Bubmiorexa POIIL
https://resh.edu.ru/

bubmioTteka IIOK.




BEMIECTB

HToro no paszgeny

Pazgen 3. XuMHA H :KH3HL

3.1 XHUMHA | KI3Hb

HToro no pasaeny

OBIIEE KOJMMYECTBO YACOB IIO ITPOI PAMME

17

34

2

https://m.edsoo.ru/
Bubmiotexa POIIL
https://resh.edu.ru/

BubmioTteka ITOK.
https://m.edsoo.r/
budmioteka POIIL
https://resh.edu.ru/




IIOYPOYHOE IINIAHHUP OBAHHE
10 KJIACC

Tema ypoka

IIpeaMeT opraHHYecKO XIIMHH, eé
BO3HUKHOBEHIE, Pa3BHTHE I
3HAUeHHe

Teopusa cTpoeHNA OpraHNYecKIX
coeuHeHHI A. M. ByTieposa, eé
OCHOBHBIE [10JI0MKEeHU A

IIpencraBneHue o KiaccH(IKAaIIII
OpraHHYeCKIX BEIIecTB.
HomeHKnaTypa (cHcTeMaTHdecKas) 1
TpHBHATIbHEIe HA3BAHIIAL
OpraHHYeCcKHX BelllecTB

ATKaHBI: COCTAB U CTpOEHIIE,
TOMOJIOTHTUECKHIT pag

MeTaH 1 5TaH — I[pOCTEfIILIIIe
IIpe/ICTaBHTEIH aJIKAaHOB

AIIKeHEBI: COCTaB H CTpOeHIe,
CBOIICTBA

DTIIeH U IPOIIeH — IpocTeiimue
IIpe/ICTaBATENH aJIKEHOR

KoandecTBO 4acoB

Bcero

KonTpo.ibHbIE
padoThbl

IIpakTHYecKHe
padoThI

JlaTa
H3YUEeHUSA

S1eKTPOHHBIE HH)POBBIE
o0pazoRaTelIbHbIE PeCYPChI

POIIL
https://resh.edu.ru/subject/lesson/6149
ITOK https://academy-
content.apkpro.mi/lesson/a9f3d191-
Sele-4e24-ac02-efbl6fad9f6a

ITOK. https://academy-
content.apkpro.m/lesson/c935a58c-

ab0e-4¢59-9dcf-20517ae4b52e

ITOK. https://academy-
content.apkpro.mu/lesson/726ee099-

e1a9-410f-b8be-b4cb589aeadl

ITOK. https://academy-
content.apkpro.mu/lesson/258ddc06-

ec23-473c¢-b3d7-ed82fcaddd02

ITOK. https://academy-
content.apkpro.rmu/lesson/4da31505-

652d-4916-9e7c-56e88b39bb24
PDIII.

https://vk.com/video ext.php?oid=-
221631774 i1d=456239085 hd=2
POIII.

https://vk.com/video ext.php?0id=-
221631774 1d=456239081 hd=2
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IIpakTiraeckas pabota Ne 1.
«ITonmyueHne 3THIEHA I H3yUeHHe
€TI0 CBOIICTB»

Anxkanuensl. byragues-1,3 u
MeTHnOyTaanen-1,3. IlonyueHne
CHHTETHUEeCKOTO KayuyKa H Pe3HHBI
AJIKHHBI: COCTaB H 0COOEHHOCTH
CTpPOEHI A, TOMOJIOT HUECKIT Psl.
ATleTIIeH — IIpocTefnmi
IpejICTaBUTelh aIKHHOR

BrraicneHns mo YpPaBHEHHIO

XHMHUIeCKOI PeaKIHII

ApeHbl: OeH30I1 U TOILYOIL.
TOKCIHYHOCTE apeHOB

T'eHeTHYecKas CBA3L YTIeBOIOPOIOB,

OpHHAAIeKAIIX K pa3IHIHBIM
KJ1accaM

IIpupoaHBIe HCTOUHHKI
YTI1eBOAOPOJOB: IPHPOIHELI I'a3 I
HOMYTHBIE He(TAHBIE Ta3bl, HEPTE H
TIPOAYKTHI e€ mepepaboTKU
IIpupoaHBIe HCTOYHIKH
YTIIeBOAOPOJOB: IPHPOIHEII I'a3 I
TIONTYTHBIE He(hTAHBIE Ta3kl, He(Th U
TIPOIYKTHI e€ TepepaboTKU

KonTpoisHas pabora 110 pazieny
«YTIIeBOJOPOIBI»

HPE,HE.T[BI{BIE OJHOATOMHEIE CITIPTEI:

ITOK. https://academy-
content.apkpro.mu/lesson/4da31505-

652d-4916-9e7c¢-56e88b39bb24

ITOK https://academy-
content.apkpro.m/lesson/6df23393-
6f08-4b91-ae01-a983b95b854a

ITOK. https://academy-
content.apkpro.m/lesson/05¢9a929-

6741-4d7c-84b5-009a92468356

ITOK. https://academy-
content.apkpro.mu/lesson/7dada027 -

8448-418f-b416-fbaledd4ab6d
ITOK. https://academy-

content.apkpro.mu/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

1C. ObpazoBaTenbHasg KOUISKIIU.
Xmmvud 10-11 k1

ITOK. https://academy-
content.apkpro.mu/lesson/99557a3e-

2221-43e0-97b8-983deS535c44d

ITOK. https://academy-
content.apkpro.mu/lesson/6¢919641-

7956-4130-b11d-c7e71db395d7

ITOK. https://academy-
content.apkpro.mu/lesson/6abfl 680-

4eb5-4612-8ea5-44d63cccf518
POIIIL
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METAHOI H 3TaHOJ. BO,I[OPO,[[H&ﬂ
CBA3b

MHoroaToMHEIe CIIHPTEIL:
STHJIEHTIHKO/E H TIINIe PIH

QeHoOI: CTpoeHHe MOJIEKYIIEBI,
(bIrI3IIIIECKIIe 1 XHMH4YEeCKIe
CBOIICTRA, OpHMEHEHHE

ANBIernip: popManbIer i 0
aneTansBaer . ATIETOH

OIHOOCHOBHbIE IIpefleIbHEIe
KapOOHOBBIE KHCIIOTHI: MypaBbHHAsA I
YKCyCHas

IIpakTHueckas paboTa Ne 2.
«CBOIICTBA pacTBOpa YKCYCHOMH
KHCIIOTED»

CTeapIIHOBaﬂ 1 OJICHHORBAaA KHCIIOTEL,

KaK IMpeACTaBHUTENI BBICIIIX
K&p6OHOBHX KIICIIOT

MBpi1a KaK COJH BRICTIHX
KapOOHOBBIX KHCIIOT, X MOIOIIlee
neliCTBHE

CroxHEIe 3(HUPHI KaK IPOH3BOIHEE
KapOOHOBBIX KHCIOT. ' ipomm3
CJIOJKHBIX 3()HPOB

JKuper: ruapomus, IpuMeHeHHe,
Oronormyeckas poib KHPOB

VYTIIeBOIBL: C 0OCTaB, KJtac CH(beII(ﬁI_[IUL
BaxkHerinine npeacTaBHTEII:

https://vk.com/video ext.php?oid=-
221631774 1d=456239082 hd=2

POIIL

https://vk.com/video ext.php?oid=-
221631774 1d=456239090 hd=2
ITOK. https://academy-
content.apkpro.mu/lesson/649883b8-
7c5£-4f16-896e-10a2278b08f1

ITOK. https://academy-
content.apkpro.mu/lesson/8664b319-

0ba3-4945-b076-cb7ae5858b90
ITOK. https://academy-
content.apkpro.m/lesson/b4feaa04-
3438-4b57-a3ec-ba0i9fe63c0d
ITOK. https://academy-
content.apkpro.mu/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb
ITOK. https://academy-
content.apkpro.mu/lesson/71ac432-
a0d4-4945-a0eb-1e59cd5f4d9f

1C.Obpa3oBaTennpHas KOIIEKITI.
Xummug 10-11 xi.

1C. ObpazoBaTenbHas KOIEKITHSL
Xummg 10-11 x.

PDIII.
https://vk.com/video ext.php?oid=-
221631774 1d=456239078 hd=2

https://academy-
content.apkpro.ru/lesson/a9f3d191-
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TII0K03a, PPYKTO3a, caxapo3a

Kpaxmal H IelIoI03a KaK
TIPHPO/THBIE TOIHMepbl
KoHTponsHas paboTa IIo pa3jieny
«KucIopocomepKamnine
opraHHYecKHe COeIHHEeHH )

AMIHEI: METIUIAMIH U aHHIHH

AMHHOKHCIIOTH KaK aM(oTepHbIe
OpraHHYecKle COeHHeHN ], IX
Ouonormyeckoe 3HaueHHe. ITenTs!

Belku Kak NpHpo/IHbIe
BBICOKOMOIIEKY/IAPHBIE COeTHHEeHISA

OCHOBHBIe TIOHATHS XIMHH
BBRICOKOMOJIEKYIIAPHBIX COE,[[II]—IBI{FIﬁ

OCHOBHBIE MeTO/Ibl CHHTE3a

BBRICOKOMOIIEKYIIAPHBIX COEIIH eHITIL.

IInacTMaccsl, Kay4yykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB IIO
ITPOTPAMME

34

Sele-4e24-ac02-efbl 6fa49f6a

1C. ObpasoBaTenbHas KOLIEKITHSL
Xmmvmug 10-11 xa.

ITOK hitps://academy-
content.apkpro.mu/lesson/66a7bd94-

2bcS5-4ec7-b7c7-1893919d25a

ITOK. https://academy-
content.apkpro.mu/lesson/0c608a59-

4c69-4481-839e-9205{201b73e

ITOK https://academy-
content.apkpro.mu/lesson/c2f2£3d7-

43d1-4873-ace0-78eca6009628

ITOK. https://academy-
content.apkpro.mu/lesson/c2f2£3d7-

43d1-4873-ace0-78eca6009628

ITOK. https://academy-
content.apkpro.mu/lesson/45b81dac-

acba-440e-99e3-14c3ba78050a

ITOK. https://academy-
content.apkpro.m/lesson/1600e4a4-

d259-4ba9-9632-994faedce366




11 KITACC

TeMma ypoka

XHMHYECKHIT 3JIEMeHT. ATOM.
3IeKTpOHHAS KOH(UTypaLld aTOMOB

Ilepuonmueckuil 3aK0H I
ITepuoniueckas clcTeMa XIMHYeCKHX
snemeHTOB [I. 11. MeHaeneeBa, X CBA3b
C COBpeMeHHOIT TeopHell cTpoeHnA
aTOMOB

3aKOHOMEPHOCTH H3MeHeHIs CBOIICTB
XHMIYECKHX 3JIEMEeHTOB H HX
COeMIHEHHIT 110 TPYIIIAM I IepHOJaM.
3HaueHHe IepHoJIYecKoro 3aKoHa I
CHCTEeMEI XHMIUeCKIX 31eMeHToB JI.11.
MeHieneeBa B pa3BUTHI HAyKH

CTtpoeHne BelllecTBa. XUMIUecKad
CR3b, €€ BHJIbI, MEXAHH3MBI
00paz0BaHIs KOBaIEHTHOMH CBS3IL.
BonoponHas cBi3b

BaneHTHOCTE.
3IeKTpooTpHIATeIBHOCTE. CTelleHb
OKIHCJIeHHs. BelllecTBa MOJIEKYIAPHOIO H
HeMOJIeKY/IApHOr0 CTpOeHN
TToHATHE O THCHEPCHBIX CHCTeMaX.
HcTHHHBIE I KOJUIOHIHBIE PACTBOPHI.
Maccogas 1074 BelllecTBa B pacTBOpe

Knaccundnxamis i HOMeHKIaTypa

KoandecTBo HacoB

Bcero

KonTpoabHbie
padoThl

IIpaxkTHYecKHE
PpadoThl

Jara
H3YYeHHHA

IeKTPOHHbIe HH(POBLIE
o0pa3oBaTeIbHBIE PECYPCHI

HOK. https://academy-
content.apkpro.rw/lesson/20b1df2e-

6ce4-435b-b6de-5155d30a45fa

TIOK. https://academy-
content.apkpro.rw/lesson/e7d48881-
055d-49da-a49¢-7375¢3d033e9

1C obpa3zopaTenbHas
Komaekima Xumug 10-11 ki1

HOK. https://academy-
content.apkpro.rw/lesson/e7d48881-
055d-49da-a49¢-7375¢3d033e9

1C ob6pazoBaTtenbHas KOJUIeKIUs
Xnmug 10-11 k1

ITOK. https://academy-
content.apkpro.ri/lesson/8ae3 8be6-

e061-4fae-9729-69903 1091968
ITOK. https://academy-
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11

13

14

HEOPraHM4eCcKnx COB,[[IIHEHHﬁ.
T'eHeTHuecKas CBA3b HEOPTaHMYECKHX
BEIMECTB, pa3/IMYHBIX KIIACCOB

Knaccnduxamis XHMHIeCKHX PeaKIlini B
HeOpTaHMYeCKOI I OpraHMuecKoil
XHMHH. 38KOH COXPaHEHU S MACChI
BEIECTR; 3aKOH COXPAHEHHS U
TIpeBpAIIeHHs SHEPIHII IPH X IMITIECKIIX
PeaKIax

CxopocTh peakuni. OOpaTHMbIe
peaknmi. XiMHIeCKOe paBHOBECHE

IlpakTnueckas paGota Ne 1. «BrausHIe
PA3MHUHBIX (hAKTOPOB Ha CKOPOCTh
XHMITUeCKOIl peakIIHIDy

DIeKTpONUTHYECKA JMCCOLHALIIA.
ITonATHE 0 BOJOPOIHOM IIOKA3aTENe
(pH) pactBopa. Peakun HOHHOTO
obmeHa. I'HApOIN3 OpraHHYeCcKUX H
HEOpPTaHIYeCKHX BelleCcTB

OKHCIHTETLHO-BOCCTaHOBUTEIFHBIE
peakinm. ITorATHE 06 MeKTpomI3e
PAacIIaBOB U PacTBOPOB COJell

KoHTponpHas paboTa 0 pazieny
«TeopeTHyecKkHe OCHOBEI XIIMII»
MeTalel, HX MOJIOkKEHUE B
ITepuonmdeckoii cHcTeMe XHMITIecKIX
sneMeHToB /1. 11. MeHeneeBa 1

content.apkpro.ruw/lesson/5e33bc30-
805d-41fe-bf72-860434145f57

1C. Penretutop . Xumus.

ITOK. https://academy-
content.apkpro.ru/lesson/f0cb5def-

307e-4575-89d0-86041b603655

1C. Obpa3oBaTelbHAs KOJIIeKITHS.
mmvug 10-11 xkn

ITOK. https://academy-
content.apkpro.rw/lesson/237cdb54-

2787-4817-8330-6e027b075645

ITOK. https://academy-
content.apkpro.ru/lesson/8£2 19cef-

7a8a-44d5-b58a-b3d1b2eeb237
https://academy-
content.apkpro.ri/lesson/32e5edc9-
cb82-4f4a-adSe-4f56bcTelded

1C Penretutop. Xumus

https://academy-
content.apkpro.rw/lesson/a0dsbd16-

683e-4ale-8073-70c604e9¢c862
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0coOeHHOCTH CTpoeHNs aToMoB. O0mIie
(hr3Hyeckiie CROIICTRA METALTOBR

CILTaBEl METAILIOB.
DIeKTpOXUMITUe CKITH PsJl Hap keI
METAJIIOB

XuMiyeckHe CBOICTBA Ba)KHeHIIHX
MeTaJIOB (HaTPHIL, KATHil, KaTbITHil,
MarHIi, aTIOMIHILGT) I HX COeIITHeHHIT
XmMIdeckHe CBOICTBa XpoMa, MeJIH H
HX COeTHHeHHI

XnMHuUecKne CBOIICTBA ITIHKA, XKelle3a U
HX COeqUHEHHIT

TTpakTiueckas pa6ora Ne 2. "Penierne
AKCHIEpPUMEHTANBHBIX 33134 110 TeMme
«MeTanis»"

Hemeranmsl, HX IoI0KeHHe B
Tlepuomirgeckoil cicTeMe XITMITIECKHX
3neMeHTOB JI. 11. MeHaeneeBa 1
0CcO0OeHHOCTH CTpOeHHs ATOMOB
@m3UdecKie cBOCTRa HeMeTAlIOB.
AJnmoTponus HeMeTalIoB (Ha IpHUMepe
KHciopoza, cepsl, Gocdopa 1 yriepona)
XuMmu4eckue cBoilcTBa IaJloT€HOB, Cephl
U IIX coeINHeHHI

XuMHYecKHe CBOICTBa a30Ta, Gpocodpa
U IX coeIHHeHNI!

Xumiueckue cBoiicTBa yIilepoza,
KpeMHIS H HX coeIHHe Il

IIpuMeHeHIe BaXHeINIIIX HeMeTallIoB I
HX COeqUHEeHHIT

IOK.

HOK. https://academy-
content.apkpro.rw/lesson/e 7fi8 162-

0d4d-40£8-b9f7-422¢3e710750

1C. Penrerutop . XUMHS

1C. Penetutop. Xmus.

ITOK. https://academy-
content.apkpro.ow/lesson/654 5ec44-

34c5-4316-826b-a648d7d6fef7

HOK. https://academy-
content.apkpro.rw/lesson/7¢19b0ba-

7815-4db3-86f4-d0ac5b740b3b

1C. Obpa3zoBaTebHAs KOJUIEKITHS.
Xumma 10-11 xn

1C. ObpazoBaTenbHas KOJUIEKIIHA.
Xumvma 10-11 k1

1C. ObpazoBaTebHasA KOJUIEKITHA.
Xumua 10-11 k1

1C OGpazoBaTenpHad
Komnekmig. XuMig 10-11 xi1.

1C. ObGpazopaTenbHAs KOJUIEKIIUS.
Xumma 10-11 K.
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O600mIeHNe H cHCTeMaTH3AIN A SHAHMI
110 TeMe «HeMeTanasl». BeUlCIeHN IO
YPaBHEHUSM XUMHYeCKHX peakiuil u
TepMOXHMITYecKHe PACUETEI

TIpakTiueckas pabora Ne 3. «Pemierne
IKCTIEpIMeHTaThHEIX 3a/1a4 10 TeMe
"HemeTaus"»

KoHTponsHas paboTa 1o TeMaM
«MeTanasl» 0 «HeMeTanIbh

Heopl"&HIIIIECKIIe 1 OprafgiiuecKne
KHCJIOTBIL Heoprammecmie H
OpramH4ecKne OCHOBAHHA

AmdoTepHEIe HeOpraHYecKe 1
OpraHHuecKHe coeHeHH .
TeHeTHUecKas CBI3b HeOpraHMIECKUX U
OpraHHYecKHX BelecTB

Pone XxuMuH B oOecriedeHnn
IKOJIOTIYECKOI, YHepreTHYecKoil I
HnIeBoll 0e30IaCHOCTH, Pa3BHTHH
MEIUITHHEI

IlpeacraBneHns 06 00X HAYUHBIX
IPHHITHIIAX IIPOMBIIITIEHHOT O
TIONTy4eHNs BayKHeIIIX RellleCTB

YeJioBek B MHPE BENECTB H MaTEPHATIOB

XuMus u 3J0POBbBE YETIOBCKaA

ITOK. https://academy-
content.apkpro.r/lesson/ctb70¢37-

2784-4¢66-be05-b0966dffb673

ITOK. https://academy-
content.apkpro.rw/lesson/0f59d4£0-

199b-40f4-ae5f-81026f123780

ITOK. https://academy-
content.apkpro.rw/lesson/34e920¢7-

£570-45b1-8c7e-b7989845da49

ITOK. https://academy-
content.apkpro.rw/lesson/35¢2be59-

flc6-46¢6-910c-46a0576d6924
ITOK. https://academy-
content.apkpro.rw/lesson/58903722-
79bc-4b22-b276-114fab0dd 141

TIOK. https://academy-
content.apkpro.ru/lesson/46b429e4-

931c-43fb-a2ba-be9e0bbeddef

1C OfpazoBaTenbHas KOLUIEKIU,
Xummg 10-11 k1

ITOK. https://academy-
content.apkpro.rv/lesson/f5999557-

18¢8-4853-83a0-588bf830407a

ITOK. https://academy-
content.apkpro.rw/lesson/b8e4d657-

2cc7-4860-8583-9f76edcRas9f
ITOK. https://academy-




content.apkpro.rw/lesson/acd82 6¢t-
ba2d-49db-b216-ef7c26a84728

35 0 0 0 0
OBIIEE KOJIMMYECTBO YACOB IIO
ITPOIPAMME

34 2 3



YYEBHO-METOJHYECKOE OBECIIEYEHHE OBPA3ZOBATEJBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YUEGBHBIE MATEPHAJIBI JIUTA YYEHUKA

METOIUYECKHE MATEPHAJIBI JUIA YIYUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI H PECYPChHI CETH HHTEPHET



