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MNOACHUTEJIbBHAS 3AIIMCKA

[TporpamMma 1Mo XMMHHU Ha YPOBHE CpelHEro o01Iero oopa3oBanus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit denepanmny,
TpeOOBaHMI K pe3ylbTaraM OCBOCHHUS (enepanrbHOil 00pa3oBaTeNbHON MPOTPaMMBI CpPEIHEro
obmero obpazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCYIAPCTBEHHOM
oOpazoBatensHOM cTanaapre COO, ¢ yuérom KoHuenuuu npenogaBaHusi yueOHOIo mpeaMera
«Xumus» B 00pa3oBaTelbHBIX OpraHu3anusax Poccuiickoit dDenepanuu, peagu3yro Iy X
OCHOBHBIE 00pa30BaTeNbHbIC MPOTPAaMMbI, ¥ OCHOBHBIX MOJIOKEHUNH «CTpaTeruu pasBUTHUS
Bocnutanus B Poccuiickoni @Penepanunm Ha nepuony no 2025 roma» (PacmopspkeHue
[IpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OCHOBY TOAXOJOB K pa3pabOTKe MporpamMmbl MO XUMHUHM, K ONpPEACNICHHIO O0O0IIei
CTpaTernu oOy4eHHsl, BOCIUTAHUS U Pa3BUTHS 00YJaIOIM XCsl CPEJICTBAMH Yy4eOHOTO MpeMeTa
«Xumus» ans 10—11 wxmaccoB Ha 6a30BOM ypOBHE COCTaBUJIM KOHIIENITYaJbHBIE IMOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LieJIel, COAep)KaHus, pe3yJabTaToB OOY4YeHHS U
TpeOOBAHUM K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

Xumudeckoe oOpa3oBaHWE, IONydaeMo€ BBIMYCKHUKaMH  001meoOpa3oBaTeabHOM
OpraHu3aluu, SBJSETCS HEOThEMJIEMOW dYacThio UX o00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpUIAIOLIMM 3TallOM pealM3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIHOUEBBIX
[IEHHOCTEH, NpPUCYIMX LEJOCTHOW CHUCTEME XMMHYECKOro o0pa3oBaHUsA. OTH LEHHOCTH
KacaroTCsl MO3HAHUS 3aKOHOB MPUPOJbI, (OPMUPOBAHUSI MUPOBO33PEHUS M OOLICH KYIbTYpbI
YeJIOBeKa, a TaloKe HKOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3I0pOBBI0 U
npUpoHON cpene. Peanmnzyercs xumuueckoe oOpa3oBaHue 0OydaroIMXCsl HA YPOBHE CPETHETO
oOmiero oOpa3oBaHMsl CpeACTBaMHM Y4E€OHOrO mpenMeTra «XUMHUsS», COJIEpP)KaHUE U MOCTPOEHUE
KOTOpPOTO OIpeJieNieHbl B IMpOorpaMMe MO XUMUU € Y4ETOM CcleuuuKd HayKd XUMHH, €&
3HAYEHUs B O3HAHUM MPUPObI M B MAaTEpUATIbHOM JKM3HU OOIIECTBA, a TAkKe C yIETOM OOIIM X
1eNel U MPUHIUIIOB, XapaKTepU3YIOLIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEeJHEro 00Inero
obpazoBanus B Poccuiickoit @enepamuu.

XuMHs Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyi0 pPojib B COBPEMEHHOMN
LMBUJIM3ALMY, B CO3/IaHUU HOBOW 0a3bl MaTepuaabHOW KynbTypbl. OHa BHOCHT CBOW BKIIAJ B
dopMUpOBaHME PAIMOHATIBHOTO HAYYHOTO MBILUICHHS, B CO3/IJaHUE 1IEJIOCTHOIO MPEACTaBICHUS
00 OKpyKaroIleM MHpe Kak O €MHCTBE IPUPOJIbI M YeNIOBEKA, KOTOpoe (HopMUPYETCS B XUMUU
Ha OCHOBE ITOHMMaHMs BEILECTBEHHOIO COCTaBa OKPYKAIOLIEro MUPA, OCO3HAHUS B3aUMOCBS3H
MEXIy CTPOSHUEM BEILECTB, UX CBOWCTBAMHU U BO3ZMOYKHBIMHU 00JIACTSIMH TTPUMEHECHHSL.

TecHO B3aUMOJEWCTBYS € JpPYIrMMHM €CTECTBEHHBIMH HAyKaMH, XUMHsS cTajia
HEOTHEMJIEMOI 4acTbi0 MHUPOBOW KYJIBTYpPbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOIO Tpyda H
KHU3HU KaXJI0ro ujeHa obmectBa. CoBpeMeHHas XMMHS Kak HayKa CO3HjJaTeNlbHas, Kak Hayka
BBICOKUX TEXHOJIOTMM HampaBlieHA Ha peIlleHHE ITI00aIbHbBIX MPOOJIEM YCTOMUMBOIO pa3BUTHUS
YelIOBEYECTBA — CBHIPhEBOM, JHEPIeTUUYCCKOM, MHINCBOM, JKOJIOTMUYECKOW Oe30macHOCTH U
OXpaHBbI 3/10POBBSL.

B coorBercTBMM C OOIMMH LEISIMA M TPHHIMIIAMA CPEIHEro o0mero oOpazoBaHUs
conepskanue npeamera «Xumusi» (10-11 kmaceel, 6a30BbIi ypOBEHBb W3YUEHUS) OPUEHTUPOBAHO
IPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOIMXCs, HEOOXOIUMYIO UM JUls
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOTO BKIIOYEHHUS B KH3Hb COIUYyMa,
IPOAOJKEHHS 00pa30BaHMs B pa3IMUHBIX OOJIACTSIX, HE CBSI3aHHBIX HEIOCPEICTBEHHO C XUMUEH.



CocrapisronmMH  TipeaMeTa «XUMHS» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
XuMus» 1 «O01@st 1 HeoOpraHUYecKasi XUMHI», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHMs KOTOPBIX
ABIIIOTCS OCHOBBI 0a30BOM HayKH : cCCTeMa 3HAHUH MO HEOPTaHUYECKON XHUMHU (C BKITIOYCHHEM
3HaHUHM U3 OO XMMHUU) U OpraHM4eckol Xxumuu. @OpMHUpPOBaHHUE JaHHOM CHUCTEMbI 3HAHUU
OpU HM3y4eHUHU MpeAMeTa 00eCrneuyrBaeT BO3MOXKHOCTb PACCMOTPEHHUsI BCETO MHOI000Opasus
BEILIECTB Ha OCHOBE OOLMX MOHSATHM, 3aKOHOB U TEOPUN XUMUU.

Ctpykrypa comepxkanusi KypcoB — «Opranudeckast xumusi» U «OO0IIass 1 HeopraHmdeckas
XUMUSI» cPOpMUPOBaHA B IpOrpaMMe MO XMMHHU Ha OCHOBE CHCTEMHOTO MOJX0Ja K U3y4EHUIO
y4eObHOro marepuaia MW OOYCIIOBJIEHAa HCTOPUYECKA OOOCHOBAaHHBIM pa3BUTUEM 3HAHUU Ha
ONpeneNnEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMHHU BeEIIeCTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUUYECKOW TEOPUU CTPOEHUSI OPraHMYECKUX COCAMHEHUMH, a
TaKKEe HAa YPOBHE CTEPEOXUMMUYECKUX U DJIEKTPOHHBIX IPEACTABIECHUNW O CTPOCHUHU BELLIECTB.
CBenenust 00 M3ydaeMblX B Kypce BEIECTBaxX JAIOTCA B Pa3BUTHU — OT YINIEBOJOPOJIOB JI0
CJIO)KHBIX OMOJIOTMYECKH aKTMBHBIX COCAMHEHHH. B Kypce opraHWyYeckol XHUMHH IMOIYy4aroT
pa3ButHe CcGOpMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs MEPBOHAYAIbHBIE
MPE/ICTaBICHUS O XUMHYECKOU CBSI3M, KJIAcCH (PUKALMOHHBIX MPU3HAKAX BEILECTB, 3aBUCU MOCTH
CBOMCTB BEIIECTB OT UX CTPOEHU S, O XUMUUYECKON peaKIuu.

[lon HOBBIM YIJIOM 3peHHUs B mpeamere «XuMHs» 0a30BOro ypoBHSI paccMaTpHUBAaETCs
U3YyYCHHBII Ha YpPOBHE OCHOBHOrO oOIEeTro oOpa3oBaHUs TEOPETHUECKUM MaTepHal M
(daKToNOTMYECKE CBEIEHHUS O BEILECTBAX U XUMHYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHWYecKass XUMHUsD 00yJaloIMMCsl TPEAOCTABIISETCS BO3MOKHOCTh OCO3HATH
3HaYeHHE MEPUOJMUYECKOr0 3aKOHAa C OOIIETCOPETUYECKUX U METOHOJOTHYECKMX MO3UIIHH,
myOXe TOHSTh HCTOPHMYECKOe H3MEHEeHue (PyHKUMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
OOBACHSIOIIEH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUM O BaXHEWIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKOKe 0 XUMHUYECKUX PEaKUHsIX, X CYIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHU S
pononHsiercss B Kypcax 10 w11 KjmaccoB 3ieMeHTaMu  COACpXaHUS, HNMEIOIMMHU
KYJIbTYPOJIOTUUECKHMI M NPUKIaJHON Xapakrep. OTH 3HAaHUSI CIHOCOOCTBYIOT IOHHMAaHHIO
B3aMMOCBSI3M XUMHUM C JPYTMMHM HaykaMH, DAacKpbIBalOT €€ pojb B II03HABATEIBHOW U
MPaKTUYECKOW JIEATENIbHOCTH 4YeNIOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBOXKEHHS K Ipoleccy
TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUYECKUX MPUIIOKECHHH XHUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCS B OOILECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOieMaX, CBA3aHHBIX C XUMHEH,
KPUTHUYECKA OCMBICIUBATH MHOOPMAIUIO U MPUMEHSTH €€ IS TOMOJHEHUS 3HaHUW, peIeHUs
WHTEJUIEKTYaJIbHBIX U JKCIIEPUMEHTAJIBHBIX MCCIIEOBATENbCKUX 33had. B 1menoM conepkanue
ydeOHOro mpeaMeTa «XuMHUs» JaHHOTO YPOBHS M3y4€HHS] OPUEHTUPOBAHO Ha (opMHpOBaHHE Y
00yJaro M XCSI MUPOBO33PEHUYECKONH OCHOBBI JUTSI TOHUMAHUS (DUITOCOPCKUX HJIEH, TaKUX Kak:
MaTepuaIbHOE eIMHCTBO HEOPraHMYECKOTO0 U OPTraHMYeCKOTO MHpa, 00YCIOBIEHHOCTh CBOWCTB
BEILECTB U X COCTABOM U CTPOEHUEM, II03HABAEMOCTb IPUPOAHBIX SBJIECHUN ITYTEM I KCIIEPUMEHTA
U peleHUs NPOTHUBOPEUYUH MEXAy HOBBIMM (aKTaMM M TEOPETHYECKMMM MPENOChUIKAMU,
OCO3HAHME POJIM XMMHHU B PEIIEHUH HKOJOTMYECKUX MpoOJeM, a Takke MmpobiieM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CHIPbS, CO3AaHUS HOBBIX TEXHOJIOTHI M MaTepUaoB.

B nmnnane pemeHust 3a7ad BOCHUTAHHUS, Pa3BUTHS W COLMAIM3ALNUA  OO0Y4aro HXCS
HNPUHATBIE MPOrpaMMOM IO XUMHUHU MOJIXOJbl K ONPENEICHUIO COJIEP)KaHUSI U IOCTPOEH Usl
npeaMeTa MpeaycMaTpuBalT (GOPMHUPOBAHHE YHUBEPCATBHBIX Y4€OHBIX NEHCTBUN, MMEIONMX
0a30BO€ 3HAYEHUE JIJIs Pa3JIMYHbIX BUJOB JIEATEIIBHOCTU: PELICHUs TPOOJIeM, MTOMCKa, aHaIu3a U



00paboTki WHpOpMALIMK, HEOOXOAUMBIX [UIsl TPUOOPETEHHUs OIbITa MPAKTUYECKOW U
M CCIICIOBATENLCKOM JIESTENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUH XHMHH.

B npakru ke npenogaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO 00IIIETO 00pa30BaHusl, TaK U
Ha YpPOBHE CpeJHero oOmero oOpa3oBaHHS, TpPH  ONPEICICHUH  COJEepPKATEIbHOM
XapaKTepPUCTUKU IeJiel H3ydeHHs] IpeaMeTa HalpaBiIeHHEM IEepBOCTENIEHHON 3HAYMMOCTHU
TPaJUIIMOHHO TIpu3Ha&Tcs (QOpPMHUpPOBAHWE OCHOB XHMMHYECKOH HAyKd KakK oOOJIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JEATEIBHOCTH YeJIOBEKa M Kak OJHOTo U3
KOMIIOHEHTOB MHPOBOW KylIbTypbl. C METONMYECKOM TOYKM 3pEHUS TaKol MOaAXod K
OTIPEICITICHHUIO TIeJICH M3yIeHHUS TPeAMETa SABIISICTCS BIIOJIHE OMPAaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHS TNIAaBHBIMH IIENIAIMU W3YydeHHUs IpeaMeTra «XUMHS» Ha
6a3oBom ypoBHe (10 =11 ki1.) sSBASIIOTCS:

e (dopMHpOBAaHME CHUCTEMbl XWMUYECKUX 3HAHMH KaK BaKHEHIIEH COCTaBIISIOMEH
€CTECTBEHHO-HAy4YHOI KapTHHBI MUpPa, B OCHOBE KOTOPOM JIEKaT KIHOYEBbIE MOHSTHUS,
(dyHIaMEeHTaIbHBIE 3aKOHBI W TEOPUU XHMHH, OCBOCHHE $3bIKA HAYKH, YCBOCHHUE H
MOHUMaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHUE U pPa3BUTHE MPEACTABICHUNA O HAyYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKH X peaKuil, HeOOXOAUMBIX Ul IPUOOPETEHUsI YMEHUI OpUEHTHPOBATHCS B
MUpE BEUIECTB U XMMHUYECKUX SIBJICHUH, HMEIONMX MECTO B TIPUPO/IE, B TPAKTUUCCKON U
MMOBCEIHECBHOM KH3HH;

® Dpa3BUTHE YMEHHIl M CHOCOOOB JEATEIbHOCTH, CBA3aHHBIX C HAONIOJCHHEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA, COONIOJCHUEM TMpaBUi OE30MMacHOro
oOpallieHusI C BEIECTBAMU.

Hapsiny ¢ aTuMm, conepskaTenbHas XapaKTepUCTHKa Ieleld M 3ajad U3yuyeHUs MpeaMeTa B
nporpaMMe Mo XUMHUHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU
B CHCTeMe cpeaHero obmero obpasoBanus. CerogHss B NHpemnojJaBaHUM XUMHUU B OOJbIIeit
CTETIEHW OTHAETCA TPEIIOYTCHHE IPAKTHUYECKOH KOMIIOHEHTE COJCp)KaHHS OOydeHHs,
OPUEHTHPOBAHHOW HA IMOATOTOBKY BBIIYCKHMKa 00IIe00pa3oBaTeIbHON  OpraHu3alui,
BJIQJICIONICTO HE HA0OpOM 3HAHWM, a (QYHKIIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMHU H
YMEHHUSIMHU aKTUBHOTO MOJYYEHUS 3HAHUH M MPUMEHEHHS MX B PEaJbHOU JKU3HH JJIS PeIleHUs
MPaKTUYECKUX 3a7a4.

B cB3m ¢ 3>TMM npu uM3ydeHMM npeaMera «XHMHA» JOMUHUPYIOIIEE 3HAaYeHUE
IpUOOPETAIOT TaKKe IeJIU U 3a]a4ull, Kak:

ajanrtanus oOy4JaroIMXCs K  YCJIOBUSM JUHAMHYHO  Pa3BUBAIOLIETOCS MU,
dopMUpOBaHHE MHTEIJICKTyaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYAHHMYECTBY, CaMOCTOSATEIBHOMY MPUHSATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYALHSIX, CBS3aHHBIX C BEIIECTBAMH U UX TIPUMEHEHHUEM;

dopmupoBaHue y OOydaroIMXCsl KIIOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIIUH),
UMEIOIM X YHUBEPCATbHOE 3HAYCHHE /IS PA3TIMYHBIX BUJIOB JICSTEINBHOCTH | pEIICHUS TPOOIIEM,
NOMCKa, aHamu3a W o00paboTku HHQOpPMAIMHU, HEOOXOAMMBIX JUIS NPUOOPETEHHS OIbITa
NEeSITeTbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XUMHUH, a TaKkKe JUIsl OL[EHKU C
MO3UINHA YKOJOTUYECKOM 0E30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUUYECKU X IIPOIIECCOB
Ha OpraHK3M YeJIOBEKa U IPUPOAHYIO CPELy;

pa3BUTHE MO3HABATEIFHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKA X CIIOCOOHOCTEH
00ydJaroIMXCsA: CHOCOOHOCTH CaMOCTOSITEIBHO MPHOOpeTaTh HOBBIE 3HAHMUS IO XUMHH B
COOTBETCTBHH C KU3HEHHBIMA TTOTPEOHOCTSIMH, HCIIOJIL30BATh COBPEMEHHbBIE NH(MOPMAIIOHHBIE



TEXHOJIOTUU Ui MOKUCKA U aHaIKu3a y4eOHON U HaydYHO-TIOMYJIAPHON MH(GOPMAlUN XMMHUYECKOTO
COJIEpKAHUS;

dopMUpOBaHUE U Pa3BUTHE Y 00 yJAIO LM XCSI ACCOIMATUBHOTO U JIOTHYECKOTO MBI IIIICH U,
Ha0JIt0/1aTeIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, TP NJIAHUPOBAHUU U TPOBEJICH UM XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE y OOyJarommXcsl YOSKIEHHOCTH B TYMaHHCTHYECKOW HAIMPABICHHOCTH
XM, €€ BaXHOW POJIM B  pEHICHUH  TJIO0ATBHBIX MpoOJeM  palMOHAIBLHOTO
MPUPOJOIONb30BAHUS, MOMOJHEHHUSI PHEPreTUYECKUX PECYPCOB M COXPAaHEHHS IMPUPOIHOIO
paBHOBECHS, OCO3HAHUSI HEOOXOTUMOCTH OEpEeKHOTO OTHOIICHUS K MPUPOJE U CBOEMY
3I0OPOBBIO, a TAKKE MPUOOPETEHUS OMBITA UCIOJIB30BAHUS MOJIYYCHHBIX 3HAHUM Ui NPUHSATHS
ITPaMOTHBIX PEIICHUH B CUTYallMsX, CBI3aHHBIX C XUMUUECKUMU SIBJICHUSIMH.

B ydebGHOM miaHe cpenHero obiiero oOpasoBaHus mpeaMeT «XuMus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaIMeTHON 00macTu «ECTECTBEHHO-HAYIHBIC TPEIMETHI.

OO0mee yuCIIO Y4acoB, OTBEACHHBIX ISl U3YYCHHS] XUMUU, HAa 0a30BOM YpOBHE CPETHETO
obmero obpa3oBanus, cocraBisier 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Hemenio), B 11
Ki1acce — 34 gaca (1 gac B Hezemo).



COIEPXAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTH4eckne OCHOBbI OPraHN4Ye CKOl XMMUM

IIpenMer opraHMYeCKOM XUMHM: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B IIOJIy4CHUU
HOBBIX BEIIIECTB U MaTepualioB. Teopus cTpoeHusa opranndecku x coequHenuid A. M. bytieposa,
e¢ ocHoBHbIe moyokeHUs. CTpyKTypHBbIEe (GOPMYNIBl OpTaHUYECKUX BellecTB. [ omororus,
n30MepHUsl. XMMHUYECKas CBSI3b B OPraHMYECKUX COEAUHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[lpencraBnenne o  KiaccupuKaMu  OpraHMyeckux  BemectB.  HomeHkmaTypa
OpraHUYECKHUX COCIMHEHHHN (CUCTEeMaTHuecKas) M TpPUBUAIBHBIE HAa3BaHWUS BAKHEUIIMX
MpEACTABUTEINEH KITACCOB OPraHMYECKUX BEIIECTB.

OKclepuMEHTalbHbIE METO/IbI U3Y4EHUSI BEUIECTB M UX MPEBPALICHUIN: O3HAKOMIIEHUE C
oOpasliaMi OpraHMYecKMX BEIIECTB M MaTepuajaMHM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpraHMYECKUX BEIUECTB, HAONIIOJIEHUE U OINHUCAHUE JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPraHUYECKUX BEILECTB MPH HAarpeBaHUH (IIJIaBJIeHHEe, O0YJIMBaHHUE U TOPEHHU €).

YraeBoaopoasbl

ANKaHBI: COCTaB U CTPOEHHE, I'OMOJOTMYECKMU psa. MeraH M 3TaH — mnpocrelnme
MPEICTABUTENN AallkaHOB: (PU3UMYecKue M XUMUUYECKHE CBONCTBA (pEeakuuH 3aMelicHUS W
TOPEHMUS), HAX0KJIEHUE B IPUPO/IE, TIOJYUEHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUYECKUI Psil. DTHIIEH U MPONMIIEH — NIPOCTEHIINE
NPEICTaBUTENN AaJIKeHOB: (U3MYECKHMEe W XUMHUYECKHE CBOHCTBa (peakiuu TUJIpUPOBAHMUS,
raJOTeHUPOBAHMS, THIpaTalluy, OKUCIECHUS U TOJIMMEPU3ALINH ), TIOJTYYEHNUE U IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u mMeTunOyraaueH-1,3: cTpoeHHe, BaXHEUIME XUMHYCCKHE
cBolicTBa (peakuus noauMepusanun). [lodyueHne CHHTETHYECKOTO Kaydyyka U pE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHUS, TOMOJOTMYECKUH psa. AUETUICH —
IpOoCTEHIMI MPEICTaBUTENb AIKHHOB: COCTaB, CTPOEHUE, (PU3NUYECKre U XUMHYECKUE CBOMCTBa
(peakuuy TUAPUPOBAHUSI, TATIOTCHUPOBAHMS, THIPATAll K, TOPEHUST), TOTy4YeHHUE U TPUMEHEHUE.

Apenbl. benson: cocraB, cTpoeHHe, (U3HMYECKHME M XHMHYECKHE CBOMCTBA (peakiuu
raJJOTEHUPOBAHUS U HUTPOBaHUA), MOJYyYEHHME U INpUMEHEHue. Tonyon. cocmas, cmpoeHue,
Quzuueckue u xumuuecKue c8oUCMea (peaxkyuu 2ail02eHUpo8aHus U HUMpo8aHus), noiyieHue u
npumenenue. TOKCHMYHOCTH apeHOB. ['eHeTmueckass CBsI3b MEXAY  YINIEBOAOPOJAaMH,
MpUHAAIEKAIMMEI K Pa3IMUHbIM KJIaccaM.

[IpuponHble UCTOYHUKU YIIIEBOJOPONIOB. [IpupoaHblil ra3 U momyTHbIe HEe(PTSIHbIE Ta3bl.
Hedrp um e€ mpoucxoxnenue. CmocoObl mepepaboTk He(TH: TMEeperoHka, KpPeKUHT
(TepMHUecKUi, KaTalIUTUUECKH ), muponus. [Iponykrel nepepaboTku He(dTH, UX TPUMEHEHUE B
IPOMBIIUIEHHOCTH U B ObITYy. KaMeHHBIN yroib U IPOIYKTHI €T0 MepepaboTKH.

OKCIIepUMEHTaIbHbIE METO/Ibl U3Y4EHUS BEUIECTB M UX MPEBPAILCHUN: O3HAKOMIIEHHUE C
oOpasiamu IjiactMacc, KaydykoB U pe3uHbl, koyekuun «Hedre» u «Yronby», MogenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOreHONPOMU3BOAHBIX, MPOBEACHHE MPAKTUYECKOW pabOoTHI:
MOJIY4YE€HHE 3TUJICHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.




Beluncnenus mo ypaBHEHHIO XUMHYECKOH peakuuu (Maccel, 00bEMa, KOJIMYECTBa
UCXOJHOTO BEILNECTBA WJIM TMPOAYKTAa PEAKIUU IO H3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB WM IPOIYKTOB PEAKIIUH ).

Kucnopoaconepxanme opraHuyeckue coeJHHe HUSA

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeETaHON M 3TaHOJ: CTpOeHHUe, (U3UUecKue M
XMMUYECKHE CBOMCTBa (peakiuu C aKTHUBHBIMU METAJUIAMU, TaJOr€HOBOAOPOJAaMH, TOpEHHUE),
IpUMEHEHHE. BomopoaHbIe CBA3M MEXKAY MOJIEKYIIAMHU CIIUPTOB. [[elicTBHE MeTaHOIa U 3TAHOJIA
Ha OpraHu3M YeJIOBEKa.

MHoroaroMHble CHUPTHL. OTUJEHITIMKOAb U IJMLEPUH: CTpoeHue, (u3ndyeckue u
XMMUYECKHE CBOMCTBA (B3aMMO/ICHCTBHE CO IMIETIOYHBIMU METAJUIAMU, KaueCTBEHHAS PEaKIUsl Ha
MHOTOAaTOMHBIE cnupThl). JlelicTBMe Ha opraHu3M uenoBeka. llpuMeHeHue mHMIepuHa U
STUJICHIJIMKOJIAL.

@deHoN: CTpOEHHE MOJEKY/bl, (PU3NYECKUEe M XUMHUYECKHE CBOHCTBAa. TOKCHYHOCTH
¢enona. [Ipumenenue denona.

Anpneruapl U kemowvl. DopManbleruj, aleTaabIerull: CTpOeHHe, (QU3UUYECKUEe U
XMMUYECKHE CBOMCTBA (pEaKUMM OKUCICHUS U BOCCTAHOBJICHHUS, KAYECTBEHHBIE PEAKIUH),
MOJIydeHUE U TTPUMEHEHUE.

OnHOOCHOBHBIE MpEENbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAsI U YKCYCHAsl KUCJIOTHI:
CTpoeHue, PU3NYEeCKHe U XMMHYECKHE CBOICTBA (CBOWCTBA, OOIME JUIA Kiacca KUCIOT, PeaKius
sTepuduKaluu), MoilydeHrue U mpuMeHeHne. CTeapuHOBas M OJIGMHOBAs KHUCIOTHI Kak
NPEICTaBUTEIHN BBHICIIMX KapOOHOBBIX KUCIOT. MbLUIa KaK COJHM BBICHIMX KapOOHOBBIX KUCIIOT,
UX MOIOLIEE EHCTBUE.

CrnosxHble 3QUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MApPOIN3 CI0XKHBIX 3 (DUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupoB. buonorndeckass posb KUPOB.

VYrieBospl: cocTaB, Kiaccu GuKamus yriieBoa0B (MOHO-, TU- U TTorcaxapu bl ). [roko3a —
IPOCTEUIIMIT MOHOCaXapui: OCOOCHHOCTH CTPOCHHUSI MOJIEKYNbI, (U3UYECKHE U XUMHUYECKUE
cBoiicTBa (B3aumogeiictBue ¢ runapokcuaoM wmenu(Il), okucieHne aMMUayHBIM PacTBOPOM
okcuna cepedpa(l), BoccraHOBIEHHE, OpOXKEHHE IVIIOKO3bl), HAXO0XKJIEHHE B IMPUPOAE,
npUMeHeHue, buonorudeckas posib. @orocunTes. Ppykro3a Kak M30Mep ITTFOKO3BI.

Kpaxman u nemnono3a kak npupoJHbie moauMepbl. CTpoeHne Kpaxmana U IeJUTION03bI.
®du3nueckre U XAMUYECKUE CBOMCTBA Kpaxmaia (I'MIpoiu3, KaYeCTBEHHAs PEaKUsl C HOJOM).

DKcIlepUMEHTAIbHBIE METOJbl W3YdeHHUs BEUIECTB M WX MpEeBpallcHU: MPOBEICHUE,
HaOJItOJIEHUEe M ONHUCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: T'OPEHHUE CHUPTOB, KAYECTBEHHBIE
peaKuu OJHOATOMHBIX CIHUPTOB (OKHCIeHHe 3TaHoja okcujaoM Menu(ll)), MHOroaroMHbIX
CUpPTOB (B3auMojeiictBue runepuHa ¢ rugapokcuaom wmeau(ll)), anpmernmoB (OkucIeHUE
aMMHaYHBIM pacTBopoMm okcuaa cepebpa(l) m tumpoxcumom wmemu(Il), B3ammoneiicTBue
KpaxMaja ¢ HOJOM), MPOBEIEHUE IPAKTUUECKON paboThl: CBOWCTBAa pacTBOpa YKCYCHOM
KUCJIOTHI.

Pacuérnbie 3amaun.

Bbrunicnenus 1Mo ypaBHEHHI0O XUMHUUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEILECTBA WJIM TMPOAYKTAa PEaKUHWU IO H3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB MJIM MPOAYKTOB PEAKIIUN).

AzoTcozepKalpe OpraHM4ecKue COeIMHEHUS.

AMUHOKHCIOTBI KakK aMm@oTepHble oOpraHudeckue coeauHeHus. Dusmdeckue U
XMMUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha MpuMepe DNMIMHA). buonornueckoe 3HayeHHe
aMUHOKHUCIIOT. [lenTuapl.



benku kak mpupoJHBIE BBICOKOMOJEKYIApHbIE coequHeHus. IlepBuunas, BTOpHYHas U
TpPEeTUYHAss CTPYKTypa OenkoB. XHMMHUECKHE CBOMCTBa OENKOB: THAPOJIM3, JEHATyparus,
KaueCTBEHHbIE PEaKIMH Ha OeJIKu.

OKCIepUMEHTaIbHbIE METO/ABl M3Yy4E€HMS BELIECTB U WX IPEBpPALICHUN: HAONIONEHUE U
ONMCaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypalus OENKOB INpU HarpeBaHWU, IBETHBIC
peakiuu OEIKOB.

BricokoMoJieKyIsipHbIE COeIHHEe HUS

OCHOBHBIE TIOHSTUS XUMHHU BBICOKOMOJIEKYIISIDHBIX COEIUHEHHI: MOHOMEp, IOJUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IIOJMMEPU3ALMH, CPEeIHsAA MoJeKyilsapHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYISIPHBIX COSAMHEHUM — MOJIMMepU3alus U MOJUKOH ICHCALIHSL.

DKcrepuMeHTalbHbIE METO/IbI U3Y4EHUSl BELIECTB M UX MPEBpAIEHUI: 03HAKOMIIEHUE C
o0paslamMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIyKOB.

MexnpenMeTHbIE CBSI3U.

Peanu3zanus MexXnpeIMETHBIX CBSI3el MpU U3YydeHUHU opraHuyeckodl xumuu B 10 xmacce
OCYILECTBIIICTCA Yepe3 HCIIONb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAy4HbIX IOHSTUH, TaKk U
MOHATHH, SBIISIOUMXCS CUCTEMHBIMU JIJISl OTJIENIBHBIX MPEMETOB €CTECTB EHHO-HAYYHOTO IIUKJIA.

OO6ume ecrecTBEHHO-HAyyHble MOHSTHS: SBJICHHME, HAyuyHbI (akKT, rumoresa, 3aKoH,
TEOpHs, aHaIW3, CHUHTE3, KIacCUu(PUKALUs, NEepUOAUYHOCTb, HAONIIOJCHHE, HW3MEPEHHUE,
IKCIIEPUMEHT, MOJIEIIUPOBAHHUE.

dusuka: MaTepus, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MUYECKUE BETUUMHBI M €IUHHIIbI
UX U3MEPEHHUSL.

buonorus: xnerka, opranusM, Ouocdepa, oOMeH BeIIECTB B OpraHusme, (POTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (Oenku, yriaeBobl, KUPHL, GepMEHTHI).

['eorpadms: MuHepasbl, TOpHbIE TOPO/Ib, TOJIE3HBIE HCKOMIAEMbIE, TOIIUBO, PECYPCHI.

TexHonmorus: Ny LEBbIE MPOAYKTHI, OCHOBBI PallMOHAIBHOIO NMMTAaHUS, MOIOLIME CPE/ICTBA,
JIeKapCTBEHHbIE U KOCMETHYECKUE IPEenapaThl, MaTepUalbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

TeopeTuyeckune 0CHOBbI XMMUM

Xumuueckuit siemMeHT. AroMm. Snpo aroma, H30TONBI. DJEKTPOHHAs 0O0OJOYKa.
DHepreTHYecKue YpOBHH, MOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d- amemenThl. OcoOeHHOCTH
pacrpeseNieHus 3JEKTPOHOB MO OpOUTAIsIM B aTOMaX JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJIeKTpOHHAs KOH(UTYpaIusi aTOMOB.

Ilepnomnueckuit 3axkoH u Ilepuoanyeckas cucrema xXuMmMuuyeckux dieMmeHToB J[. W
MengeneeBa. CBs3p NepUOIUYECKOTO 3akoHa U [lepuoguyeckoil CHUCTEMBI XUMHYECKH X
anemeHToB JI. 1. MeHeneeBa ¢ COBpPEMEHHOW TE€OpUEN CTPOEHHUsI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOWCTB XMMHYECKUX AJIEMEHTOB M 00pa3yeMbIX UMU MPOCTBIX U CIOXKHBIX BEILIECTB
10 IpyIIaM U [epruojiaM. 3HauyeHUe NEPUOIUYECKOTO 3aKOHA B pa3BUTUHU HAYKU.

CtpoeHnne BeimiecTBa. XUMHUYECKasi CBS3b. BHIbI XUMHYECKOW CBS3UM (KOBaJlGHTHas
HEMoJIsIpHAsl U TOJISIpHAsi, MOHHAs, MeTajuinueckas). MexaHu3mbl 00pa30oBaHUsI KOBAJIEHTHOMN



XAMHYECKON CBsI3U (OOMEHHBIN W JIOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BameHTHOCTS.
DyeKTpooTpuLiaTebHOCTh. CTeneHb OKUuciaeHus. IoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYIIIPHOTO M HEMOJIEKYJISPHOTO CTPOEHUSA. 3aKOH IMOCTOSHCTBA COCTaBa
BEIECTBA. THUIBI KPUCTAIUIMYECKHX PEMIETOK. 3aBUCHUMOCTh CBOWCTBA BEIECTB OT THUIA
KPUCTAJUIMUYECKON PELIETKH.

[lonsiTHe 0 AUCHIEPCHBIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE pacTBOpPBI. MaccoBast 40
BEILIECTBA B PaCTBOPE.

Knmaccudukanuss HeopraHM4ecKMX coendHeHui. HomeHkmarypa HeopraHHuYecKuX
BEIECTB. ['eHeTHueckass CBs3b HEOPTaHUYECKUX BEIECTB, MPUHAVICKANMX K Pa3IuyHbIM
KJ1acCaM.

Xumunueckas peakuus. Knaccupukanuss XUMHYECKUX pEaKUMH B HEOPTaHUYECKOH U
OPTraHUYECKOW XMMUH. 3aKOH COXPAHEHHUsI MacChl BEILECTB, 3aKOH COXPAaHEHUS U MpPEeBpallCHUs
SHEPIUH NMPU XUMUUECKUX PEAKIUIX.

CxopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3lIM4HbIX (pakTopoB. OOpaTHMbIE peakiuu.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIHSIONME HAa COCTOSSHUE XUMHUYECKOTO PAaBHOBECHSL.
[Tpunnun Jle [latense.

Onekrponutuueckas auccoruanus. CunpHble U cinadbie 37ekTpoauThl. Cpena BOAHBIX
pacTBOPOB BELIECTB: KUCJIasA, HEUTpaIbHAas, IEJTOYHAsL.

OKHMCIUTENBHO-BOCCTAaHOBUTEIBHBIE PEAKLIHU.

DKCEepUMEHTAIbHBIE METOAbl W3Y4YCHHs BEIIECTB M UX MPEBPAILCHUM: JEMOHCTpaLUs
tabmun «llepuomuueckas cucrtema xumuueckux dnmemeHToB JI. M. MeHnneneeBa», u3ydeHHE
MOJIeNel KPUCTALIUYECKHX PEHIETOK, HaONI0JeHWEe M OINHUCAHHE JIEMOHCTPAIMOHHBIX H
1a00paTOPHBIX OMBITOB (Pa3lIOXKEHUE TEPOKCHIIAa BOJOpOJa B TPHUCYTCTBHUU KaTalu3aTopa,
omnpeneseHrue Cpebl paCTBOPOB BEIIECTB C MOMOUIBI0 YHUBEPCATBHOTO MHIMKATOPA, PEaKIUU
HOHHOTO OOMEHA), MPOBEJACHNE MPAKTHYECKOH padoThl «BnHsHUE pa3IUYHBIX (PAKTOPOB HAa
CKOPOCTb XUMHYECKON PEAKIIUN.

PacuéTtHbie 3amaumn.

PacuéTel mo ypaBHEHUSIM XUMHUYECKH X PEAKIU, B TOM YK CIIE TEPMOXUMHUIECKAE PACUETHI,
pacy€Thl C UCMOIB30BAHUEM MTOHSATHUS «MACCOBAsI JOJISI BELICCTBAY.

Heoprannueckasi XuMus

Hemeramnel. [lonmokenne HemerauioB B [lepuoanydeckoit cHUCTEME XMMHMYECKU X
sanementoB J[. M. MenneneeBa u OCOOCHHOCTH CTpOeHHS aTOMOB. DU3MYECKHE CBOWCTBA
HEMETAJIOB. AJJIOTPONHS HEMETAJUIOB (Ha MpUMeEpe KUCIOPOAa, cephl, Gochopa H yriaeposa).

XuMHYECKHEe CBONCTBAa BAXHEWIIMX HEMETaNIOB (TaJIoTeHOB, cepbl, a3zoTa, docdopa,
yIJIepoJia U KPEMHUS) U UX COeIMHEHUN (OKCHIOB, KHUCIOPOICOIepKALM X KUCIIOT, BOAOPOIHBIX
COCMHECHU).

[IpuMeHeHre BaxXHEM X HEMETAINIOB U UX COCIMHEHU M.

Mertamsl. [lonoxenne MetaiuioB B [leprnoandeckoil cucTeMe XMMUYECKUX AJIEMEHTOB /JI.
U. MengaeneeBa. OcoOEHHOCTH CTPOEHHS DIEKTPOHHBIX 000J0YeK aTOMOB MeTaiwioB. OOmme
¢u3myeckue cBoiicTBa MeTaioB. CrlaBbl METAUIOB. DJIEKTPOXHUMHUUYECKUN PAI HAMPSDKCHUN
METaJIOB.

XUMHYECKHE CBOWCTBA BAXHEUIIMX METAJIOB (HATPUM, KaIWM, KaJdblUi, MarHuu,
ATIOMUHUUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUM.

OO0ume crnocoObl moaydeHust MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

DKCEePUMEHTAIbHBIE METOABl HM3Yy4CHHUSI BEIIECTB WU WX TMPEBPAICHUN: HM3Y4CHHE
KOJUTEKIMU «MeTallibl U CIJIaBbl», O0OpaslloB HEMETAIJIOB, pEIleHHE SKCIEePHUMEHTAIBHBIX



3ama4, HAOMIOJEHWE W  ONHCAaHWE JCMOHCTPAllMOHHBIX M JIA0OPATOPHBIX  OMBITOB
(B3auMOJICHiCTBUE TUJPOKCHIA AIIOMUHHS C PAaCTBOpPaMH KHUCJIOT U IIEJIOYeH, KauyeCTBEHHBIE
peaKIii Ha KATHOHBI METAJIJIOB).

PacuérHnie 3amaun.

Pacuérbl mMaccel BelecTBa MM 00BEMA TA30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce UM 00bEMY OJHOTO W3 YJACTBYIOIMX B PEAKIIMHU BEIIECTB, pacuéThl Macchl (00BEMa,
KOJINUECTBA BEUIECTBA) MPOIYKTOB PEAKIIMU, €CJIM OJHO U3 BEILIECTB UMEET TPUMECH.

Xumusi M KHU3Hb

Posib XMy B 00eCIICUeHHH YKOJIOTHYSCKOM, YJHEPTETHIECKOW 1 TTUIICBON 0€30TacHOCTH,
pa3BUTUM MeauUMHBL. [loHSATHE O HAy4YHBIX METOAAaX IO3HAHHUS BEIIECTB U XUMHUUYECKH X
peaKuuid.

[lpencraBnenuss 00 O0OUMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO TMOMYyYCHHS
BA)KHENIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MaTepUANIOB: BAaXXHEW IIME CTPOUTEIbHBIE MaTepuallbl,
KOHCTPYKIIHOHHBIE MaTepHasbl, KpPacKd, CTEKIO, KepaMHWKa, MaTepHaibl I JJICKTPOHUKH,
HaHOMaTepHUasbl, OPTaHUYECKUE U MUHEPAIbHBIC YIOOpEHHUSI.

XuMus U 370pOBbE 4YEJOBEKa: MpaBUJIa HCIOJIH30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuia 6€30MMacHOTO MCIOJIB30BAHUS IIPENapaToB OBITOBOM XMMHUH B TTOBCETHEBHOM KM 3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanus MeXnpeIMeTHBIX CB3EH MPH U3YUYEHHUH OOINeH W HEOPTaHUYECKOH XUMHU B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOIb30BaHUE KaK OO0 X €CTECTBEHHO -HAYIHBIX MOHSITHH,
TaK U MOHSATUMU, SBIIAIOLMXCA CUCTEMHBIMH JJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OOume ecTecTBEHHO-HAyYHBbIC MOHATHS: HAydHbIH (akT, TUMOTE3a, 3aKOH, TEOPHS,
aHalIn3, CUHTE3, KlaccupuKanus,  NEePUOJAUYHOCTh,  HAOMIONEHHWE,  AKCIEPUMEHT,
MOJIETMPOBAHNE, UBMEPEHHUE, IBJICHUE.

®dusnka: mMarepus, dHEpPrus, macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HU30TOT,
PaaoaKTUBHOCTh, MOJICKYJa, YHEPTETUUCCKAN ypOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSIHHME BEIIeCTBa, (M3MUECKUE BEIUMUYNHBI U €TUHUIIBI UX H3MEPEHHUS], CKOPOCTb.

buonorus: wimerka, OpraHu3M, 3KocHCTeMma, Omocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTAMHHBI, OOMEH BEIIIECTB B OPraHU3ME.

['eorpadmsi: MuHEpalbl, TOPHBIC MTOPOJIBI, ITOJE3HBIEC HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

Texnonorus: XUMHUYECKas MPOMBILITIEHHOCTH, METaTypTHs, MIPOU3BOJICTBO
CTPOUTEINIbHBIX MaTepHaos, CEJILCKO XO3SIMCTBEHHOE MIPOU3BOJICTBO, MUIIeBas
MPOMBINTIEHHOCTh, (apMarleBTHYECKass MPOMBINUICHHOCTh, IPOU3BOJICTBO KOCMETHYECKH X
npenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TTPOI'PAMMBI 110 XUM WU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiuBaeT TpeOOBAaHMUS K pE3yabTaTaM OCBOEHHS 00 ydaroMHUCS
porpaMM CpeAHero obIero o0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
Hayuno-meroauueckoii OCHOBOM [uisi pa3pabOTKU IJIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
MPOrpaMM CpeIHEro O0IIero 00pa30BaHUS SBISETCS CHCTEMHO-AEATEIbHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM C CHCTEMHO-/EATEIIBHOCTHBIM IOJXOJOM B CTPYKTYpE JIUYHOCTHBIX
pe3yabTaTOB OCBOCHMS MpeAMeTa «XHMHS» Ha YPOBHE CpeAHero oOmero oOpa3oBaHUs
BbIJICJICHBI CIIEYIOIIME COCTABJISIOIIHE:

OCO3HAaHHE OOYJAIOIMMHUCS POCCHICKONW TPakJaHCKOH HIACHTHYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOATENBHOCTH U CAMOOIIPEAEIIEHHUIO;

HaJIM4Yue€ MOTHUBAIIUHU K O6y‘ICHI/IIO;

I[eJICHANPAaBJICHHOE PA3BUTHE BHYTPEHHMUX YOEXKICHHH JIMYHOCTH HAa OCHOBE KIFOYEBBIX
[IEHHOCTEHW U HICTOPUUECKUX TPATULINi 0a30BOM HAYKH XUMUH;

TOTOBHOCTb M CHOCOOHOCTH OOY4arOUMXCs PYKOBOJCTBOBATHCS B CBOEU JAEATEIBLHOCTH
[[EHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TPUCYIIMMHU IIEJIOCTHOW CHCTEME XUMHUYECKOTO
00pa3zoBaHUs;

HaJIMYUe MPABOCO3HAHUS HKOJIOTMYECKOH KYIbTYpbl M CHOCOOHOCTH CTaBUTh LENHU U
CTPOUTDH ) XKU3HCHHBIC ITJIaHbI.

JIngHOCTHBIC PE3yJibTaTbl OCBOCHHA TMPCAMCTA «XUMHSD) JOCTUTAOTCAd B CIUHCTBC
y4eOHOIl ¥ BOCHUTATENBHOW JESITEIBbHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COOUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBCHHLIMU LECHHOCTAMH W HJACATTaMU pOCCHfICKOI“O
TPaXIAHCKOTO OOINeCTBA, MPUHSTHIMU B OOIIECTBE HOPMaMU M MpPaBUJAMH TOBEJICHUS,
CIOCOOCTBYIOIIIMMH IPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBJICHMS
JUYHOCTH OOYUAIOIIXCSL.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpakaloT c¢(hOpMUPOBAHHOCTD
ONbITa I103HABATEJIbHOM U MPAKTUYECKOM JEATENPHOCTH OOyJaloIMXCs IO peanu3anuu
MPUHATHIX B OOIIECTBE I[IEHHOCTE, B TOM YUCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCTIMTAHUS

0CO3HaHMs 00YJaIOIMMUCS CBOMX KOHCTUTYIITMOHHBIX NPaB M 00SI3aHHOCTEH, YBAXKECHHS K
3aKOHY U IIPaBOMOPSAKY;

NpCACTAaBJICHUA O COHUAJIBHBIX HOPMaxX M IIpaBHJIaX MCEKINYHOCTHBIX OTHOIIICHUH B
KOJUIEKTUBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKOW JESITEIBHOCTH MPH CO3AaHUM YUE€OHBIX IPOEKTOB,
peleHNH yueOHbIX M ITO3HABATEIbHbIX 3a/1a4, BHIITOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U TPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTBI JPYru X
IIpPU aHAJIN3€ PA3IMYHBIX BUJIOB yI€OHOH JIESATEIbHOCTH;

2) NaTpUOTHYECKOT0 BOCIIMTAHUSA .

HCHHOCTHOTO OTHOIICHHWA K HCTOPUYCCKOMY W HAYYHOMY HACJICAHIO OTE€YEeCTBCHHOM
XUMUH;



YBOKEHHUSI K Ipolieccy TBOpYECTBa B 00JacCTU TEOPUU U IPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOTO, YTO JIOCTHIKCHHS HAYKH €CTh PE3yNbTaT JIUTEIbHBIX HAOII0ACHUH,
KPOMOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPpyJa YIEHBIX U MPAKTUKOB;

MHTEpECa U I[I03HABATENbHBIX MOTHMBOB B IIOJYYEHHM M TIOCIEAYIOIIEM aHau3e
uH(OpMaIUK O MepPeIOBBIX JOCTHKEHHUAX COBPEMEHHON OTE€UECTBEHHON XUMUU;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMSA:

HPABCTBEHHOTO CO3HAHU S, ’TUUECKOTO TTOBE/ICHUS;

CIIOCOOHOCTH OLIEHMBATh CHUTYyal[MH, CBS3aHHbIE C XUMHUYECKUMU SIBJICHUSIMHU, U
IPUHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACh Ha MOpPAIbHO-HPAaBCTBEHHBICE HOPMBI H
[[EHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IOBEJIEHHWE U IIOCTYIIKM CBOMX TOBApPHUIIEH C MO3MUIMM
HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUIN 3TUX MOCTYIKOB;

4) popMupoBaHusi KyJbTYpPbl 310POBbi:

MIOHMMaHHUs 1LIEHHOCTEH 310poBOro M 0Oe3omacHOro oOpasa >KU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY U IICUXHYECKOMY 3710POBbIO;

coOmroieHnst mpaBuil 6e30MacHOro OOpaIieHusi C BEHIeCTBaMU B OBITY, TOBCEIHEBHOU
JKU3HH U B TPYAOBOH JESITEIbHOCTH;

MOHMMAaHHUSl I[IEHHOCTH TMPaBUJ HMHIMBUIYaJIbHOTO U KOJIJIE KTUBHOTO 0€301acHOoro
MOBE/ICHUS B CUTYALIUSIX, YIPOKAIONMX 3710POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUUA W HENpPUATUS BPETHBIX MPUBBIUEK (YOTpeOJIeHHS alKOTOJs,
HapKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENbCKON JesTeIbHOCTH,
OO0IIECTBEHHO IMOJIE3HOM, TBOPUYECKOM U IPYTHX BHJIAX JESITEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4acTHE€ B pEIIeHUM MPaKTUYECKUX 3aJad COIMalbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY HM3Y4eHHUIO Mpodeccuil pa3iuvHOro poja, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TPEIMETHBIX 3HAHHU I 1O XUMUU;

YBaXEHHUS K TPYLY, JIOISIM TpyJa U pe3ylbTaTaM TPYAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHAYaIbHOW TPAaeKTOpPUU OOpa30OBaHUs,
Oynyieil mpodeccun M peanus3alud COOCTBEHHBIX KU3HEHHBIX IIJIAHOB C YUETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEH K XUMUU, UHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUS

HKOJIOTUYECKH 11€1€CO00pa3HOro OTHOILECHUS K IPUPOJIE, KAK MCTOUHUKY CYIIECTBOBAHUS
JKU3HM Ha 3eMIIe;

MOHMMAaHUS TII00ATBHOTO XapaKrepa dKOJOTHYECKUX MpoOIeM, BIUSHUS YIKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUE MPUPOTHOMN U COIUATIBHOM CPEIIbI;

OCO3HaHMS HEOOXOIMMOCTH UCIIOIb30BaHUS TOCTHIKEHUH XUMHU JIJIsl PELLIEHUsI BOIIPOCOB
palMOHAIBHOTO TPUPOAOIOIB30BAHMUS;

AKTUBHOTO HENPUATUS ACUCTBUM, NMPHUHOCAIMX BPEX OKPYXKAIOIIEH NPUPOAHOU Cpele,
YMEHHS NPOTHO3UPOBATH HEOIArOMPUSTHBIE SKOJOTUYECKUE MOCIEACTBUS MpeInpUHIMAEMBbIX
JIEWCTBUU U MIPEIOTBPALLIATH UX;

HAJIWYUSL PA3BUTOTO SKOJOTHYECKOTO MBINUICHUS, JKOJOTUYECKOHW KYIbTYPHI, OIBITa
NEeSTeTbHOCTH  DKOJIOTHYECKOW  HAMpaBJICHHOCTH, YMEHHS PYKOBOACTBOBATbCI HMMHU B
MO3HABATEIBbHON, KOMMYHHKATHUBHOM M COI[MAIBHON MTPAKTHKE, CITIOCOOHOCTH ¥ YMEHUSI aKTHBHO
IPOTHUBOCTOSTH UJCOIOTUH XeMOpoOHH;



7) IEHHOCTH HAYYHOI'0 MO3HAHUS

c(OpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHUSl CHEIM(UKA XUMHUU KaK HayKd, OCO3HaHUS e€ poiu B (GOPMHPOBAHUU
palMOHAIBHOTO HAYYHOTO MBIIIUIEHHS, CO3/IJaHUU 1IEJIOCTHOTO MPEACTaBIEHHUS 00 OKpY)KaIOIeM
MHUpE KaK O €AMHCTBE MPUPOJAbI U YEJIOBEKA, B MO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHur TpobiIeM COXpaHEHUsI IIPUPOJHOTO PABHOBECHS;

YOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHUHU JJIs COBPEMEHHOW HUBHUIIM3ALMU: B €€
FyMaHUCTUYECKON HaNpaBJICHHOCTH M BaXXHOM POJM B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYPBI, PEIICHUH TI00ABHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — ChHIPHEBOM,
SHEPreTUYeCKOM, NHUIIEBOM M OSKOJIOTMYECKOM O0e30MacHOCTH, B Pa3BUTHUU  MEIUIIUHBL,
o0ecreyeHnH YCIOBUN YCIIEIHOTO TPYAA U SKOJIOTHYECKH KOM(POPTHOHN JKU3HU KaXKAOTO YeHa
00I1IeCTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTM: IIOHMMAaHMS CYIIHOCTH METOJIOB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BaTh MOTydyaeMble 3HAHUS IS
aHanM3a U OOBSICHEHMS SIBIEHUN OKPYXKAIOLIET0 MHUpa U IPOUCXONANMX B HEM H3MEHEHUH,
yMeHUS AenaTh 000CHOBaHHBIE 3aKTIOYCHUS HA OCHOBE HaYUHBIX (PAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOTY4EHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCIIOIb30BAaTh XUMHUUECKHE 3HAHUS UL pelieHus mpolieM
B pEAIbHBIX )KU3HEHHBIX CUTYaIUSIX;

MHTEpeCca K O3HAHUIO U UCCIIEJOBATEIbCKON JESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpbIBHOMY O0pa30oBaHMIO M €aMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYyUEHHUIO HOBBIX 3HAHMI 1O XUMHUHM B COOTBETCTBUU C IKM3HEHHBIMU
MOTPEOHOCTSMU;

HHTEpeca K OCOOCHHOCTSAM Tpyda B pPa3IMYHBIX cdepax MpodeccuoHaIbHON
JESITETbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3ylnbTaThl OCBOCHHS Yy4eOHOTro Impeamera «XUMHS» Ha YpPOBHE
cpenHero oOmero 0opa3oBaHus BKIIOYAIOT:

3HaYUMBIC JUIsI (DOPMHUPOBAHUSI MHUPOBO33PCHHS OOYUAIOMMXCS MEKIUCITUTIITHHAPHBIE
(MeXTIpeaIMETHBIC) OO LIIEHAYYHBIE MTOHSITHSI, OTPAXKAIO LI E I[ETOCTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOI0B ITO3HAHWS, UCIIOIh3YeMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEprus, SBICHHE, MPOIIeCcC, CUCTeMa, HAayYHBIH (JAKT, TPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOII0ICHNE, U3MEPEHHUE, SKCIIEPUMEHT | IPYTUE);

VHUBEPCATBHBIC ydeOHbIe JIEHCTBHS (mo3HaBaTeNbHbIC, KOMM yHUKATUBHBIE,
pEeTYISITUBHBIC), oOecneunBaronme GopMUpoBaHUE (YHKIHMOHAIBPHOW TPAaMOTHOCTH U
COIMATBHOM KOMITETCHITUN 00Y4JaroIXCs;

CIIOCOOHOCTh  OOYJAaIONMXCSI ~ HCIOJB30BaTh  OCBOEHHBIE  MEXKIUCIUILIMHAPHBIE,
MHPOBO33PECHUECKNE 3HAHUS W YHUBEpCAJIbHbIC Yy4YeOHBIC ACHCTBHUS B IIO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHUKE.

MetanpeaMeTHBIE pPE3yabTaThl OTPAKAIOT OBJAJACHUE YHHUBEPCATHHBIMH YUCOHBIMH
M03HABATEILHBIMH, KOMMYHUKATUBHBIMH U PETYISTHBHBIMU JICHCTBHUSMH.

OB.1ajleHNe YHUBEPCAJBHBIMHU Y4eOHHIMU MO3HABATEIbHBIMH /€ HCTBUSIMU:



1) 6a3oBbIE JJOrMYECKHE AEICTBUA:

CaMOCTOSITEIbHO (OPMYIMPOBATh M AKTYAIM3UPOBATH IpOOJIEMY, BCECTOPOHHE €&
paccMaTpHUBaTh;

ONpENENATh LIeNHU JEATENIbHOCTH, 3aJlaBas NapaMmMeTpbl U KPUTEPUHU MX JIOCTUIKEHUS,
COOTHOCHUTb PE3YIIBTAThI AEATEIBHOCTH C TOCTABICHHBIMH 11 €JISIMU;

HCIIONIb30BaTh MPU OCBOEHUH 3HAHUN MPUEMBI JIOTUYECKOTO MBINIUICHUS — BBIAETATDH
XapaKTepHbIE TPU3HAKK TOHSATUH W YCTaHABIMBATh MX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOLME MOHATUS IS OOBSICHEHUS OTACNBHBIX (JAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH JIJISI KIIACCU(UKAIINU BEIIECTB U XUMUYECKUX PEAKIIUii;

yCTaHaBIUBATh MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXKIY H3y4aeMbIMHU SIBJICHUSMH;

CTPOUThH JIOTUYECKUE pacCyXIeHHUs (MHIYyKTUBHbIE, JEAyKTHUBHbIE, [0 aHAJOIUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUMsI B pacCMaTPUBAECMBIX SBICHUSX, (OPMYIUPOBAThH
BBIBO/IbI U 3aKIIIOUEHUS;

IPUMEHSATh B MPOLECCE MO3HAHMUS, UCIOIb3YyEMbIE B XUMUU CHUMBOJINUECKHE (3HAKOBHIE)
MOJIeNH, TPeoOpPa30BbIBATh MOJIEIbHBIC TPEICTABICHUS — XHMUYECKUM 3HAK (CUMBOII) DJIEMEHTA,
XxuMuueckas (opMmyna, ypaBHEHHE XUMHYECKOM peakuMu — TMpH peleHUH Y4eOHBIX
MO3HABATEIBHBIX U MPAKTHYECKUX 3a]a4, MPUMEHSATh Ha3BaHHBIC MOJICNbHbBIC MPEICTaBICHUS
JUISL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUUYECKUX PEaKIIHi.

2) 0a30BbIe UCCIeI0BATEIbLCKIE 1eiiCTBUSA:

BJIaZICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEIIECTB ¥ XUMUYECKUX PEaKIIuil;

dopMynupoBaTh LEeTM W 3aJaydl  MCCICIOBAHMS, MCIOIB30BATh IIOCTABICHHBIE U
CaMOCTOSITENBHO C(POPMYIUPOBAHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (GOPMUPOBAHUSI TUIIOTESBI 110 TPOBEPKE MPABUIIBHOCTH BBICKa3bIBAEMBIX CYXKIECHUM;

BJIAJIETh HAaBBIKAMH CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U TPOBEACHUS YUEHUUYECKUX
SKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOI0/IaTh 32 XOJOM IPOIlEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3ynbTar, QopMyaupoBaTb OO0OOLIEHMS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTU PE3yNbTAaTOB MCCIEAOBAHMS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOJETaHHOMN
pabore;

npuoOpeTaTh OMNBIT YYEHWYECKOM MCCIEI0BAaTENbCKOM M MPOEKTHON JesTENbHOCTH,
MPOSBJIATE CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY IIOMCKY METOAOB pelLICHUs
IPaKTUYECKUX 33a4, IPUMEHEHUIO Pa3INUHbIX METOJIOB ITO3HAHUSL.

3) pabora ¢ nndgopmanueii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHQOpManuu (Hay4HO-TIOMYJspHAs
JAUTepaTypa XMMHUYECKOTO COJEp)KaHHUs, CIpaBOuYHble IOcoOMs, pecypchl HMHTepHeTa),
aHaNMM3UpoBaTh MHGOPMALMIO PA3TUYHBIX BUJIOB U (OpPM IMpeAcTaBiEHUS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dopMynupoBaTh 3anpochl W TMPUMEHSTHh pa3IUYHbIE METOAbl MpHU IOHUCKe U OTOOpe
uH(opMaIuu, HeoOXOAUMOM IS BBITIOTHEHHS YUeOHBIX 33/1a4 ONPeeIEHHOTO TUTIA;

IpHOOpeTaTh OMNBIT MCIOIb30BAaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO BBHIOMpATh ONTHUMAIbHYIO (OPMY IMpelCcTaBlIeHUs HH(OpMauu (CXeMbl,
rpaduku, TuarpaMMebl, TaOIUIIBI, PUCYHKU U IPYTHE);

UCIIONIb30BaTh HAy4dHBIM $3bIK B KauecTBE CpEJICTBAa Ipu paboTe € XUMHUUYECKOU
uHopMalell: MPUMEHSATh MEXIpeaMeTHble ((u3nveckue W MaTeMaTH4ecKue) 3HaKu |
CUMBOJIBI, GOpMYJIbl, a0OpeBUATYPBI, HOMEHKIATYPY;

MCIIOJIb30BaTh M IPe0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIAAHOCTH.



OsJ1asieHHe YHHBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU A€ ICTBUAMM:

3a/1aBaTh BONPOCHI 110 CYIIECTBY OOCYKIaeMOW TEMbI B XOJI¢ JAWAJOra M/WJIHA JUCKYCCHU,
BBICKa3bIBaTh MHJIeH, (OpPMYIUPOBATH CBOM MPEAJIOKEHHS OTHOCUTENIBHO BBIMOJIHEHUS
MPEUI0KEHHOM 33/1a4u;

BBICTYNIAaTh C MPE3EHTALUEN pe3ylnbTaTOB MO3HABATEIBHON AESITEIbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIbHO HJIK COBMECTHO CO CBEPCTHMKAMHU TIPU BBIOIHEHUH XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTHYECKOH paboThl MO MCCIEIOBAaHUIO CBOMCTB H3y4aeMBIX BEIIECTB,
peanuzanuu y4eOHOro mpoekra W (OpMYIUpOBaTh BBIBOJABI IO pe3yiabTaTaM INPOBEIEHHBIX
MCCIICIOBAaHUH ITYTEM COTIIACOBAHMSI TO3HUITUH B X0€ O0CYKIECHUS U 0OMEHAa MHEHHSIMH.

OsJ1aieHNe YHHBEPCAJIBHBIMHU PeryJIATHBHBIMHU e HCTBUSIMH:

CaMOCTOSITEIbHO IUIAHUPOBATh M OCYLIECTBJISATH CBOIO IO3HABATENbHYIO JESTEIbHOCTD,
onpezenss e€ LUenu U 3a7ayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBAThH
npeajgaraeMblii alroOpuT™M JAEHCTBUI MPU BBIIOJHEHUU Y4EOHBIX U HCCIIEIOBATENIbCKUX 3ajad,
BBIOMpaTh Hanbosnee d(PPEeKTUBHBINA CIIOCO0 UX pEIieHUs ¢ YIETOM O YISHHS] HOBBIX 3HAHHUH O
BEILECTBAX U XUMHUYECKUX PEAKLHSIX;

OCYHICCTBJIATL CAMOKOHTPOJIb cBOEH ACATCIbHOCTH Ha OCHOBC CaMOadHaIM3a

W CaMOOIICHKH.

ITPEJIMETHBIE PE3YJIbTATDBI
10 KJIACC

IIpenmeTHbIE pe3yabTaThl OCBOECHMS Kypca «OpraHudeckas XUMHUsD) OTPAKAIOT:

c(OpMHUPOBAHHOCTh TPEJCTABICHUA O XUMHUYECKOW COCTaBIIIOIEH €CTeCTBEHHO-
HAy4YHOM KapTHMHBI MHpa, POJM XMUMHHM B IO3HAHWUM SBJICHUM HpUpPOAbI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYPbl JUYHOCTH, €€ (YHKIMOHAJIBbHON TIPaMOTHOCTH, HEOOXOIMMOM ISt
pelIeHHs] TMPaKTUYECKUX 3a7ad U HIKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cpee;

BJIQZICHUE CHCTEMOM XMMHUYECKMX 3HAaHWUM, KOTOpas BKIIOYAET: OCHOBOIIOJAraroIme
HOHATUS (XMMHYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHAask 000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
DIIEKTPOOTPULIATEIFHOCTh, XWMHYECKast CBs3b, CTPYKTypHass ¢opmyna (pa3BépHyras U
COKpall€HHas), MOJb, MOJIApDHAs Macca, MOJSIpHBIM 00BEM,  YINIEpOOHBIA  CKeJIeT,
(GyHKIMOHANIBHAS TPYIIa, pajuKal, U30MEpHs, M30Mepbl, TOMOJOTUYECKUH psJl, TOMOJOIH,
YIJIEBOJIOPO/IbI, KUCIOPOA U a30TCOACpKAIME COSAUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS); TEOPUH U 3aKOHBI (TEOPHS CTPOECHUSI OPraHUYECKH X
BeuectB A. M. byrnepoBa, 3aKOH COXpaHEHHsS MacChl BEUIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHUU; MHPOBO33PEHYECKAE 3HAHUSA, JISKAIME B OCHOBE IOHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTU XMMHYECKUX SIBJICHUH, (AaKTOJOTHYECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJIy4EHUH U OE30I1aCHOM HCIOJIB30BAHUN BAXKHEHIIIMX OPTAaHMYECKH X BEILIECTB B OBITY
Y IPAKTHYECKOU JEATEIbHOCTU YEIIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIEC MPU3HAKU MOHATHH, YCTaHABINBATh
MX B3aUMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIME MOHATUS IIPU ONMCAaHUM COCTaBa, CTPOEHHUS U
MpEeBpalICHU N OPraHUYECKUX COCAUHEHUI;

c(OpMHUPOBAHHOCTh YMEHHUM HCIIONB30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISl COCTABJIICHH S
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHO) GOpMYyS OpraHMYeCKUX BEILECTB



U YpaBHEHMI XMMHMYECKMX peaKUi, NU3rOTABJIMBATh MOJIEIN MOJIEKY]I OPraHMYECKUX BEILECTB
JUTSL WUDTFOCTPAIIM M UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(opMHUPOBAHHOCTh YMEHUH yCTaHABJIMBATh MPUHAUIEKHOCTh U3YYEHHBIX OPraHUYECKH X
BEIIECTB 110 HMX COCTaBy M CTPOCHUIO K OMNpeNeNéHHOMY KIacCy/Tpymie COeAMHEHHH
(yreBosoposibl,  KUCIOPOJ W a30TCOAEp)KAlMEe  COCOUHEHHS, BBICOKOMOJICKYISPHbBIE
COEIMHEHHUs), NaBaTh UM Ha3BaHus mno cucremaruueckod HomeHkiatype (IUPAC), a taxke
OPUBOUTH TPUBHAJIBHBIC Ha3BaHUS OTAEIBbHBIX OPraHUYECKUX BEIIECTB (3TUJICH, MPOIMJIECH,
alleTUJIeH, YTUICHIIIMKOIb, DIHMLEPHH, (QeHON, (QopManbleru], aleTalabIeruja, MypaBbUHas
KUCJIOTa, YKCYCHAas KHUCJIOTA, OJIEMHOBAsl KUCJIOTAa, CTEApUHOBAas KUCIOTa, IVIOK03a, (pyKTO3a,
Kpaxmaj, 11eJUII0JI03a, NINLHH);

c(OpMHUPOBAHHOCTh YMEHHSI ONPEIENATh BUIBl XHMHUYECKOH CBSI3M B OPTraHMYECKH X
COeMHEHMSIX (OAMHAPHBIE U KpPaTHBIE);

c(OpMHUPOBAHHOCTh YMEHHUS TMPHUMEHSTh MOJIOKEHUSI TEOPUH CTPOSHUSI OPTaHUUYECKUX
BeuecTB A. M. byrnepoBa nis 00bsICHEHUS 3aBUCHMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPaHEHMs MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTAaB, CTPOEHHUE, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA THUITMYHBIX MPEJICTABUTENCH PA3IMUHBIX KJIACCOB OPraHUYECKU X BEILIECTB
(MeraH, »TaH, OSTWJICH, NPOIMMWJIEH, aleTWuJieH, OyramueH-1,3, mertmnOyraaweH-1,3, OeH307,
METaHOJI, 3TAHOJI, STUJICHIJIUKOIIb, TTUIEPUH, (PECHOJ, aleTanbAerui, MypaBbHHasl U yKCyCHas
KUCIIOTBI, TJIIOKO3a, Kpaxmaj, Ie/UII0JI03a, AaMHUHOYKCYCHAasi KHCJIOTa), HIUIIOCTPUPOBATh
TEHETHYECKYIO CBS3b MEXIY HHUMH YPaBHEHHSMH COOTBETCTBYIOIMX XMMHYECKHUX PEAKIIHH C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYIT;

cOpMHUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh HWCTOYHUKH YIJIEBOJOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIN TIa3, Yroib), CHOCOOBI MX INEepepabOTKU U IMPAKTUUECKOE MPUMEHEHHE
MPOJIYKTOB TIepepaboOTKu;

c(OpMUPOBAHHOCTh YMEHUW NPOBOJUTH BBIUMCICHHS IO XHUMHYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOIO BEINECTBA MJIM TPOJYKTa PEAKUHUHM MO H3BECTHBIM
Macce, 00bEMY, KOJTHYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB WJIH MPOIYKTOB PEAKIIHH );

c(opMHUPOBAHHOCTh YMEHHH BJIaJIETh CUCTEMOM 3HaHUH 00 OCHOBHBIX METOAAX Hay4HOTO
NO3HAHMS, WCIONb3yeMbIX B XUMHM IpPU H3Y4EHHUM BEIECTB M XUMHMUYECKHX SIBICHHUU
(HabmozieHne, W3MEpeHHe, OJKCIEPHUMEHT, MOJACIHPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKUE 3HAHUS JJIs IPUHATHUS PELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYALUsX, CBA3aHHBIX
C BEIECTBAMH U UX MPUMEHEHUEM;

c(opMHUPOBAHHOCTh YMEHUN COOJII0aTh MpPaBUJIa MOJIb30BAHUS XUMUYECKOW MOCYION U
nabopaToOpHBIM 000PYIOBAaHHEM, a TAKKE MPpaBUJia OOpaIleHNs C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKIUSMH 10 BBITIOTHEHHIO JTA00PATOPHBIX XHMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHMH IIJIJAHUPOBATH U BBHIIOJHATh XUMHYECKHH SKCIEPUMEHT
(IpeBpallieHus] OPTaHUUYECKUX BEINECTB MPH HArpeBaHMH, MOJTy4CHHE dTHIICHA M U3yYeHUE €ro
CBOMCTB, KAayeCTBEHHbIE pEAKIUU OpPraHUYECKUX BEUIECTB, JeHaTypanus OelKoB Ipu
HarpeBaHMM, I[BETHBIE PEAKIIMU OCIKOB) B COOTBETCTBHH C MPABUJIAMU TEXHUKH OE30TaCHOCTH
npu OOpallleHWH C BEIIECTBAMU U JTAOOPAaTOPHBIM 00OpPYJIOBaHHMEM, MPEJICTABIATh PE3YAbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alHuCH YpPaBHEHHMH COOTBETCTBYIOLMX PEAKIUN MU
(GopMyIHpOBaTH BBIBO/BI HA OCHOBE 3TUX PE3yIIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMHYECKYK HH (OpMaluIo,
MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nHGopmanuu, UIHTepHeT U Apyrux);



chopMHPOBAaHHOCTh YMEHUM COOJIOJATh TIpaBHIa SKOJOTHYECKH I1€JIeCO00pa3HOro
NOBEACHUS B ObITY M TPYAOBOM JEATEIBHOCTU B ILENSIX COXPAHEHUS CBOETO 3J0pOBbS U
OKpYKaIOIIEW NMPUPOAHON Cpellbl, OCO3HABATH ONACHOCTh BO3ICHCTBUS HA KUBBIE OPTaHU3MBI
ONpPENENEHHBIX OPraHUYECKHMX BEIIECTB, MOHMMAas cmblca nokazatenss [IJIK, mosicHsaTh Ha
npUMepax ClocoObl YMEHbBINEHUS U MPEAOTBPALICHUS UX BPEJHOTO BO3ACHCTBUS HAa OpraHU3M
YEJI0BEKa;

JUIE 00YyJalOIMXCsl C OTPAHMYEHHBIMHA BO3MOXKHOCTSMH 3JI0POBBS: YMEHUE NPUMEHSTH
3HaHUs 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMS BEILECTB U XUMUUYECKUX SIBJICHUII;

Ui CIeNbIX ¥ CHaboBUASOMX OOyJaroUMXCsA: YMEHHE HCIONB30BaTh penbedHo-
TOUCUHYIO cucTeMy 0o0o3HaueHui JI. bpaiins ans 3anucu xumudeckux GopMyt.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmm@si W HEOpraHWYEeCKas XUMUS»
OTPaXKaIoT:

chOpMHPOBAHHOCTh TIPEACTABJICHUM: O XUMHYECKOH COCTABJBIFOINIEH €CTeCTBEHHO-
HAayYHOW KApTUHBI MHpA, POJM XHUMHU B TO3HAHWU SIBJICHHH MPUPONBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYIbTYPbl JHYHOCTH, €€ (YHKIHOHAIBHON TIPaMOTHOCTH, HEOOXOIMMOM st
pelIeHus TPAKTUYECKUX 3a7ad U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0pPOBBIO U MPUPOIHOM CpeE;

BJIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarolme
HNOHSTUS (XUMHYCCKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTpOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJSPHBIA O00BEM, BaJIEHTHOCTh, D3JIGKTPOOTPHUIIATEILHOCTh, CTEICHBb
OKHCJICHUS, XUMHYECKas CBs3b (KOBaJCHTHAs, WOHHAs, MeETa/UIM4ecKas, BOJOPOIHAs),
KpUCTAJUIMUECKasi  peIETKa, THUIBl XAMHYECKMX pEeaKluil, pacTBOp, DJIEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, AJICKTPOJIMTHYECKAs] AMCCOIUAIINS, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XAMUYECKOW  peaKlHuH, XUMHUYECKOE pPaBHOBECHE), TEOPUU H  3aKOHBI  (Teopus
SJIEKTPOJIMTUYECKOM Jauccolualnuu, mnepuoaudeckuii 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUsS] U MPEBPAILCHUS YHEPTUH TPU XUMHYECKHU X
peakuusix), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK XUMHUH, MHUPOBO33PEHUECKHE 3HAHWS,
JeKalnpe B OCHOBE NOHUMAHUS TPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBIICHHH,
(aKTONIOTUYECKHE CBEICHUSI O CBOWMCTBAX, COCTAaBE, MOMYyYCHHH U 0€30IaCHOM UCIOJIb30BAHUU
BOKHEHIIIMX HEOPTAaHUYECKUX BEIIECCTB B OBITY M IPAKTHYCCKON JIEATEIIPHOCTH YEJIOBEKA;

c(hopMHPOBAHHOCTh YMEHUH BBISIBJISATH XapaKTepHbIE MPU3HAKA MOHITUH, YCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA IPU ONMCAHWM HEOPraHUYECKUX
BEILECTB U UX IIPEBPALICHUN;

c(OpMUPOBAHHOCTh YMEHHU HCIIOIB30BATh XUMHUYECKYI0 CHUMBOJIUKY JJIsI COCTaBICHUS
dopMyn BEIECTB M YPaBHEHUN XHMHYECKMX pEaKIUi, CHUCTEMATHYECKYyI0 HOMEHKIATYPY
(IUPAC) u TpuBHanpHble Ha3BaHUS OTIEIBHBIX HEOPTaHMYECKUX BEIIECTB (YrapHbIM ras,
YIJICKUCHIBIM Ta3, aMMUakK, TaliéHas W3BECTh, HEralliéHas W3BECThb, MUTbEBas COAA, MUPUT U
apyrue);

c(hOpMUPOBAHHOCTh YMEHUN OMPENIENATh BaJICHTHOCTh M CTETICHb OKUCIICHHS XUMHUYECKH X
3JIEMEHTOB B COCTMHEHUSX PA3TUYHOTO COCTaBa, BUJI XMMUUYECKOMW CBSI3H (KOBAJCHTHAs, MOHHAS,
METAJUTMYeCKasi, BOJOPOIHAsI) B COCAUHEHHSX, THUI KPUCTANIMUYECKONW PEHIETKA KOHKPETHOTO
BeIleCTBa (aroMHas, MOJICKYJSpHAs, MOHHAs, METAIUIMYECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUI;



c(OpMUPOBAaHHOCTh YMEHUM yCTaHABIMBATh MPUHAIJIC)KHOCTh HEOPrAaHMYECKUX BEILECTB
M0 UX COCTaBY K OMPEeIEHHOMY KIacCy/TpYIIe COeTMHEHUN (ITPOCThIC BEMIECTBA — METAJIBI U
HEMeTAaIlJIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCUIBI, COJIH );

chopMHPOBAaHHOCTh YMEHUM pPACKPBIBATH CMBICH Mepuoauueckoro 3akona JI. .
MengeneeBa W JEMOHCTPHPOBATH €r0  CHUCTEMATH3UPYIOIIYI0, OOBSCHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKLIHH;

cOpMUPOBAHHOCTh YMEHHI  XapakTepu30BaTh JJIEKTPOHHOE CTPOCHHUE AaTOMOB
XUMHUUYECKH X 3JIeMeHTOB 1—4 nepuonoB lleproanyeckoit cuctemMbl XMuMHYECKU X ieMeHToB /1. W.
MeHjieneeBa, HUCHOJB3YS TMOHATHS «S-, P-, O-3JIeKTpOHHBIE OPOUTAINY», «IHEPIECTUUYCCKUE
YPOBHU», OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHUYECKMX D3JIEMEHTOB M UX
COEAMHEHUH 10 neproaaM U rpynmnam [lepuoanueckor CHCTEMbI XUMHYECKUX dieMeHToB [l. M.
MeHpeneeBa;

chopMHPOBAHHOCTh YMEHUM XapakTepu3oBaTh (OMHUCHIBATH) OOMME XUMHUYECKUE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KIACCOB, MOATBEPXIATh CYILECTBOBAHUE
TEHETUYECKOW CBSI3U MEXKAY HEOPraHMYECKMMHU BEIIECTBAMU C IOMOIUIBI YpaBHEHHUI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINH;

c(OpMUPOBAHHOCTh YMEHHS KIacCU QUIMPOBATH XUMHYECKUE PEAKIHHU MO PA3TUYHBIM
npu3HakaM (YUCIIly W COCTaBy pEarupyrolMX BEIIECTB, TEIIOBOMY J(GdeKTy peakiuw,
M3MEHEHHUIO CTENIEHEH OKMCIICHUS SJIEMEHTOB, 00OpPaTUMOCTH PEAKIINH, YIACTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTb YMEHHI COCTABIISITh YPAaBHEHUS PEAKIUI pazINUYHBIX THUIIOB, MMOJIHbIE
U COKpaICHHBIC YPaBHEHHS PEaKIMii MOHHOTO OOMEHA, YUUTHIBAs YCIOBHS, MPHU KOTOPBIX ITH
peakiuu UAyT 10 KOHLA;

chopMHPOBAaHHOCTh YMEHWUM TMPOBOJIUTH PEAKIIMH, IOITBEPKIAONIE KaueCTBEHHBIN
COCTaB pA3NIMYHBIX HEOPraHWYECKUX BEIIECTB, paclo3HaBaTh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEILECTB;

c(hopMHPOBAHHOCTh YMEHHUH PACKPhIBaTh CYHIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii ToCpeCTBOM COCTABIICHHUSI SJIEKTPOHHOTO OajaHca STUX peakiuii;

c(hOpMUPOBAHHOCTh YMEHHI OOBSCHSATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIU OT
pa3nUuUHBIX (JAKTOPOB; XapaKTep CMEIICHUS XMMUUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT
BHemmHero BozzaeiicTeus (mpuHnun Jle [llaTtense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh XWMHUYECKHE IMPOIIECCHI, JICKAINME B
OCHOBE IPOMBIITICHHOTO MOJYYeHHSI CEpPHOI KHUCIOTHI, aMMHaKa, a Takke C(QopMHUPOBAHHOCTH
NpeACTaBJICHU 00 OOIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKU X MPOOIeMax XMMHUYECKOTO
MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYMCICHUS C UCIOJB30BAHUEM MOHATHUS
«MaccoBas JIOJsI BEIIECTBAa B PAacTBOpe», OOBEMHBIX OTHOINCHHWH Ta30B MPU XUMHUUYECKH X
peaxiusaX, Macchl BEIIECTBA MM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEILlECTBA, Macce
U 00BEMY OJTHOTO M3 YYACTBYIOIMX B PEAKIMH BEIIECTB, TEMJIOBOTO d(QeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MACChI BEILIECTB, NTPEBPALLIECHUS U COXPAaHEHHS YHEPTUH;

chopMHPOBAaHHOCTh YMEHHH COONIOAATh MPaBUJIa MOJ30BAHUS XUMUYECKOW TTOCYION H
n1abopaTopHBIM 000PYIOBAaHUEM, a TAKOKE MTPaBUIIa OOPAIICHHS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKLHSMH 110 BBIMOJHEHHUIO JIA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMHPOBAaHHOCTh YMEHUM IUIAHUPOBATH W BBIIOJHATH XUMHUYECKUU SKCIIEPUMEHT
(pa3nokeHne TEPOKCHAA BOJOpPOJa B TMPUCYTCTBUHM KaTalu3aTopa, OINpeAeNieHue Cpelibl
pacTBOPOB BEIIECTB C TOMOIIBI0 YHHUBEPCATHHOTO WHANKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIHH, PEakiuu HMOHHOTO OOMEHa, KaueCTBEHHbBIC pEakKiuu Ha



cyinbdar-, kKapOOHAT- U XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIEHUE SKCIEPUMEHTaJIbHBIX
3agad 1o Ttemam «Meramibl» u «Hemeramibl»y) B COOTBETCTBUM C IIpaBUJIaMU TEXHUKU
0€30MacHOCTH NP OOPAIEHUH € BEILECTBAaMU U Ja00paTOPHBIM 000PyJOBAHUEM, NPEACTABIATH
pe3ynbTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3alucH YpaBHEHUH COOTBETCTBYIOIM X
peakiuii u GopMyIMpOBaTh BBHIBOABI HA OCHOBE 3TUX PE3YJbTATOB;

c(OpMUPOBAHHOCTh YMEHUM KPUTHYECKU aHAIU3UPOBATh XUMHUYECKYIO HHpopMaluio,
NOJIyJaeMYyI0 W3 pPa3sHbIX HMCTOYHUKOB (CpeICcTBa MaccOoBOM KOMMYHMKauuu, MHTepHeT u
JPYrux);

c(OpMHUPOBAHHOCTh yMEHHH COONIONATh MpaBUiIa DKOJIOTUYECKH IIEJIECO00pa3HOro
HOBE/IeHUsl B OBbITYy M TPYIOBOW [EATENBHOCTH B LEISAX COXPAaHEHHUs CBOEr0 3/10pOBbS U
OKpYXKaloIlle MpUPOJHON Cpelibl, OCO3HABATh OMACHOCTh BO3JEHCTBUS HAa JKUBbIE OpPraHU3MbI
OIpe/IeEHHBIX BEIIECTB, MOHMUMast cMblca nokasarens [1JIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUSI ¥ IPEIOTBPAILEHUS UX BPEIHOIO BO3/IEHCTBHS HA OPTaHU3M YeJIOBEKa;

Ul O0y4JaroIMXcs C OTPAaHUYEHHBIMUM BO3MOKHOCTSIMHM 3/I0POBBS: YMEHHE INPHUMEHSThH
3HaHUs 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMS BEILECTB U XUMUUYECKUX SIBJICHUII;

JUIsL CHeNbIX W CcIa0OBUIANMX OOyJarOIMXCsA: YMEHUE HCIONb30BaTh pesibePHO-
TOUCUHYIO cucTeMy o0o3HaueHui JI. bpaiins ans 3anucu xuMudeckux GopMyt.



TEMATHYECKOE IINTAHUPOBAHMUE, 10 knacc

TEMbI

Haume HoBaHUe pa3ieJioB U TeM
NporpaMmmbl

KoJyn4yecTBO 4acoB

Bcero

KonTpoJabHbie
padoThI

IIpakTHye ckue
padoThI

Pa3zneu 1. TeopeTtuueckue
OCHOBBI OPraHM4ecKoil XUMUMN

1.1

IIpenMeT opraHngeCcKoi XUMHN.
Teopust CTpOEHHsT OpraHUYEeCKUX
coenuaennii A.M. byrneposa

Pa3zneu 2. YrieBonopoasl

13

2.1.

ITpenenbHbIE yTIIEBOAOPOABI —
aJIKaHBI

2.2.

HenpenenbHbie yTiieBoJOpOIBL:
aJIKCHBI, aJIKaIUCHBI, AJTKUHBI

2.3.

ApoMaTHYECKHE YTIIeBOIOPOAbI

2.4.

[IpupogHbie MCTOYHUKN
YIIIEBOIOPO/IOB U UX TepepaboTka

Pazpnea 3.
Kucaopoaconep:xamme
OpraHuve CKue coeJHHeHU sl

13

3.1

Cmuprel. Oenon

3.2.

Anpnerunst. KapboHoBbie
KUCJIOTHL. CIOXKHBIE (DB

3.3.

VY rieBoabsl

Paznen 4. AzoTcoaep:xanme
OpraHuve CKue coeJHHeHU sl

4.1.

AMuHbI. AMUHOKHUCIIOTEL benkn

Pazpnea. S.
BbicokomolieKkyIspHbIE
coeXHHeHHsI

5.1

ITnactmaccer. Kayayku. Bomokna

OO0111e € KOJIMYECTBO YaCOB M0
nporpamMmme

34




TEMATHYECKOE

IINTAHUPOBAHHUME, 11 kaacc

TEMbI

Koimue cTBO yacos

Haume HoBaHuMe pa3iesioB U TeM
NPOrpamMMbl

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYe ckue
padoThI

Paznen 1. TeopeTnueckue
OCHOBBI XUMHMH.

13

11

CrpoeHne aTOMOB.
Tleproanueckuii 3aKOH U
[Teproarieckas cuctema
XUMHu4eckux anemenroB .M.
MenneneeBa

1.2

Crpoenne BelecTBa.
Msuoroo6pasue BeIecTB

13.

XuUMHI4EeCKHe peakii

Paznen 2. Heoprannyeckas
XUMHS

17

2.1

MeTtamisl

2.2.

Hemeraimsl

2.3.

CBs13b HEOPraHMIECKUX U
OPraHMYECKHX BEILECCTB

Pa3znen 3. XumMud u ;Ku3Hb

3.1

XUMUA U K3Hb

O0111€e e KOJIMYECTBO YaCOB IO
nporpamMmme

34




HOYPOYHOE INTAHUPOBAHUE, 10KJIACC

Ne Hara nposenenus | Ilpumeua

yYpoKa HHE
Tema ypoka —— Paxr

Pa3neu 1. TeopeTudyeckne 0OCHOBbI OpPraHuye CKoi
xumuu. Tema 1.1. IlpeameT oprannyeckoil XuMmnu.
Teopusi cTpoeHNs1 OpraHNYeCcKUX coeNHeHUH
A.M. ByrtaepoBa (3 4.)

1. [Ipenver opranmveckord xumuu: e€ BosankHoBeHue, | 04.09
pa3BHUTHE U 3HAYCHHE B MTOJYYCHUH HOBBIX BEIICCTB
U MaTepUaJIoB.

2. Teopust ctpoeHus opranndeckux coequHennit AM. | 11.09
Byrnepoa, e€ ocHoBHBIE ONI0KeHUs1. CTPYKTYpHBIE
(dopMyIbl OpraHUYecKuX BemecTB. ['omonorus,
M30MepHs. XHMHYECKAsl CBSI3b B OPTAaHHMYECKHX
COEIMHEHUSIX: KPaTHBIC CBSA3HU, G- U T-CBS3H.

3. [IpencraBienue o K1acCu(PUKAIIUA OPTaHUYECKUX 18.09
BemecTB. HoMeHKIIaTypa OpraHm4eckux COeTUHCHUN
(cucremaTHveckasi) U TPUBUATBHBIC Ha3BaAHUS
BOKHEHIIMX MPEACTAaBUTENICH KITACCOB OPraHUYECKUX
BEIIIECTB.

Pazgean 2. YrieBonopoasl. Tema 2.1. IlpeaebHbie
YIJIEBOJOPOIbI — AJIKAHBI (24.)

4. AJIKaHBI: COCTaB U CTPOEHHUE, roMosiornueckuii psa. | 25.09
OnpeneneHue MOJICKYIIPHON (OPMYJIbI
OpPraHHWYECKOI0 BEIECTBA IO MAaCCOBBIM JIOJISIM
aTOMOB XMMHUYECKUX 3JIEMEHTOB.

5. MetaH 1 3TaH — MPOCTEHIMe MPEACTaBUTEIN 02.10
AJIKAHOB: COCTaB, XUMUYECKOE CTPOCHHE,
¢u3rUecKue U XUMHYECKUE CBOMCTBA (PEaKinu
3aMeIeHUsT Y TOPEHUsT), HAXOKICHUE B IIPUPOJIC,
MOJTy4eHUE ¥ IIPUMEHEHHUE

Tema 2.2. HenipegeJibHbIE YIJ1€ BOJOPO/bI :
ajIKe Hbl, AJIKAJAMeHbI, AJIKMHBI ( 6 1)

6. AJIKEHBI: COCTaB U CTpoeHue, romonornueckuii psa. | 09.10

7. DTHIJICH — MPOCTEHIIMK TTPEICTaBUTEb AJIKCHOB: 16.10
COCTaB, XAMHUYECKOE CTPOCHHE, (DM3UUECKUEC H




XUMUYECKHE CBOMCTBA (PeaK UK THAPUPOBAHUS,
raJOr€HUPOBAHMUS, TUIpaTalluy, OKUCICHUS U
MOJIMMEPHU3ALIMH ) HAX0XKIEHHUE B IPUPO/IE,
MOJY4YE€HHUE U IPUMEHEHUE.

Ilpaxmuueckan paboma Ne 1. Ilonyuenue smunena
U usyuenue e2o ceoicme.

23.10

Ankanuensl: OyragueH- 1,3 u metunOyraauen-1,3,
XUMHYECKOE CTPOCHUE, PEAKLIUs OJIMMEPU3aLINH,
MpUMEHEeHUe (Il CHHTE3a MPUPOJTHOTO U
CHHTETHYECKOTO Kaydyka M PE3UHBI).

06.11

10.

ANKUHBI: COCTaB HM  OCOOGHHOCTH  CTpPOCHWUS,
TOMOJIOTUYECKUH DS,

13.11

11.

AneTuieH — NpocTedlMii MPEeACTaBUTENb AJIKUHOB:
COCTaB, XHWMHUYECKOE CTpOEHHE, (QU3NYECKue U
XUMHYECKHE CBOMCTBAa (peakuu T'HAPUPOBAHUS,
raJJOTCHUPOBAHMS, TUIpaTaluu TOpEHUS),
HAaX0XJECHHUE B IPUPOJE, OJIYIEHUE U IPUMEHECHHE

20.11

Tema 2.3. ApomaTndeckue yriaeBoaopoasi (2 4.)

12.

ApeHLI: OeH30n H TOJIYOJI, COCTaB, XHUMHYCCKOC
CTPOCHUC MOJICKYIL,

27.11

13.

dusnueckre 1 XMAMUYECKHUE CBOIMCTBA (peaKunu
raJJorcCHUpOBaHUsA U HHTpOBaHI/ISI), MOJIYYCHHUEC U
npuMeHeHue. BiusHue 6eH301a Ha Opranu3m
yesoBeka. ['eHeTnyeckas cBs3b yrIeBOJAOPOAOB

04.12

Tema 2.4. IlpupoaHble HCTOYHUKH YTJIeBOIOPOAOB
U UX nepepadorka (34.)

14.

Konmponvnaa  paboma Nel no  paszodeny
«Y2nee000poovt»

11.12

15.

[Mpuponubiit  ra3. IlomyrHeie He@TAHBIE Tas3bl.
KameHHBII yroib U POAYKTHI €10 IepepaboTKH.

18.12

16.

Hedrp u e€ npoucxoxnenue. CriocoOsl mepepaboTku
HeTH: TEperoHka, KpPEKUHT  (TEPMUUYECKHH,
katanuTuueckuit). Ilpoaykrel mepepaboTku HedTH,
WX IPUMEHEHHE B TPOMBILINIEHHOCTH U B OBITY

25.12

Pa3znea 3. Kuciaopoacomepsxkamme opraHudeckKue
coequnenns. Tema 3.1. Couprbi. PenoJ (3 4.)

17.

[IpenenpHBIE OMHOATOMHBIE CIHPTHI: METAHOI W
ATaHOJ, XUMHUYECKOE CTpoeHHue, (U3NYecKue Hu
XUMUYECKHE CBOHCTBA (peakuWu ¢ aKTHBHBIMU
MeTaJJlaMH, raJIOTeHOBOIOPOIAMH, ropeHue),
npuMeHeHne. BogopoaHas cBs3b. OU3HOIOTHYECKOE
JNCHCTBME METaHOJIA W JOTaHOJA HAa OpraHUu3M
YyeJI0BEKa.

15.01

18.

MHoroaToMHBIC CIIUPTHI: 3TUJICHTJIUKOJIb u
[JIMIEPUH, XHMHUYECKOe CTpOeHHEe, (U3MYECKHEe WU

22.01




XUMUYECKUE CBOWCTBa  (B3aUMOJICHCTBHUE co
MMCJIOYHBIMA MCETAJIJIAaMU, KaUCCTBCHHAA PCAKIIUA HaA
MHOTOAaTOMHBIE CIIUPTHI). DU3MO0IOTHUYECKOE
JICUCTBHE Ha OpraHu3M uenoBeka. I[IpuMeHeHue
[JIMLIEPUHA U STUJICHIJIMKOJISL.

19.

®enon. CrTpoeHue MOJICKYIbl, (U3UYECKUE U
XUMHYECKHE CBOWCTBA  (eHONA.  TOKCHYHOCTH
denoma, ero (QusmoNOTMUYECKOE JIEHCTBHE Ha
opraHu3M uenoBeka. [Ipumenenune denona

29.01

Tema 3.2. Aabpernasi. KapO0oHoBbIe KHCIOTBI.
Cnoxublie 3¢ upst (7 4.)

20.

Anpneruapl:  GopManbaerua W aleTalbAerum,
XUMHYECKOE CTpOEHHE, (U3NYECKHEe U XUMHUYECKHUE
CBOICTBa (pEaKUMM OKUCIEHHS U BOCCTaHOBJICHUS,
KaueCTBEHHbBIE PEAKIIUH ), TOJTydeHHE U TPUMEHEHHE.

05.02

21.

OIHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KHCIOTHI:
YKCYCHass ~ KUCJIOTa,  XAMHYECKOE€  CTPOCHHE,
¢u3nyeckue W XMMHYECKHE CBOMcTBa (0OImme
CBOICTBA  KHCIIOT, peakius  dTepuduKamim),
MOJIyYCHUE U IPUMEHEHHUE.

12.02

22.

Ilpaxmuueckan paboma Ne 2. Ceoiicmea pacmeopa
YKCYCHOUl KUCJ10mbl

19.02

23.

CreapuHOoBass W OJICMHOBAas  KHUCIOTBI  Kak
MPEACTABUTENHU BBICIIMX KAPOOHOBBIX KMCIOT. Mblia
KaK COJIN BBICHIN X Kap6OHOBI>IX KHCJIOT, UX MOIOIIEC
IEUCTBUE.

26.02

24.

Crnoxuble 3(upbl Kak TPOU3BOAHBIE KapOOHOBBIX
KUCIOT. ['uaponn3 ciokHbIX 3(UpOB.

04.03

25.

JKupbl Kak IpOU3BOJHBIC INIMIIEPUHA U BHICILIMX
KapOOHOBBIX KHCIIOT. [ MaApOIN3 KUPOB

11.08

26.

Omnpenenenue MOJIEKYJIIPHOM bopmybI
OpPTaHMYECKOTO BEINECTBA I10 MAaCCOBBIM JIOJISIM
aTOMOB XWMHYECKMX DJJEMEHTOB M II0 Macce
(0ObeMy) IPOJIYKTOB CrOpaHus;

18.03

Tema 3.3. YrueBoanbl (3 4.)

217.

VYreBoipl: cocTaB, KiacCU(UKALIUS YIIIEBOIOB
(MOHO-, M- ¥ MoK caxapuabl). [ mroko3a —
MpOCTEHIINIT MOHOCAXapU/I: OCOOCHHOCTH CTPOSHUS
MOJIEKYIbI, (M3MYECKUe U XUMHYECKHUEe CBOWCTBA
TJTIIOKO3bI (B3auMojeiicTBre ¢ ruapokcuom meau(Il),
OKHCJICHUEC aMMUAYHBIM PAaCTBOPOM OKCH A
cepedpa(l), BocctaHOBIeHHE, OPOKEHHUE TITIOKO3BI),
HaXOXICHUE B MPHUPOJAC, NPUMCHCHHC T'JIFOKO3bI,
6I/IOHOFI/I‘{GCK351 POJIb B XXM3HEACATCIbHOCTHU OpraHn3Ma
yejoBeka. dorocuHTes. (I)pYKTO?:a KaK M30MCP I'JIFOKO3BbI.
Caxapo3za — npeIcTaBUTENb AUCAXaPHUI0B, THAPOIN3
Caxapo3bl, HAXO0XKXIACHUC B MPUPOAC W NPHUMCHCHHUC.

01.04




28.

Kpaxman u memntono3a Kak NpUpPOAHbIE MOJTUMEPHI:
CTpPOCHHE KpaxMana W IeJUIIOJIO3bl, (M3HYECKUue U
XMMUYECKHE  CBOWMCTBAa  Kpaxmajna  (TMIposu3,
KaueCTBEHHAs PEaKLHs C HOJIOM).

08.04

29.

Konmponvnaa  paboma  Ne2  no  paszdeny
«Kucnopoocooepicawue opzanuueckue
COeOUHEeHUA).

15.04

Paznesn 4. Asorcojepxamme OpraHmvyeckKue

coequnenusi. Tema 4.1. AMUHBI. AMHHOKHCJIOTEI.
beaxu (3 u.)

30.

AMUHBI: METWJIaMUH — IPOCTEHIIMI MpeACTaBUTED
aMHMHOB: COCTaB, XUMUYECKOE CTpOeHUE, (pu3nyecKue
U XUMHUYECKHE CBOMCTBA (pEakUMHU C KUCIOTaMU U
TOPEHHUs), HAX0XKJIEHUE B IIPUPOJIE.

22.04

31.

AMUHOKHUCIOTBl KaK aM{QOTepHBbIE OpraHUYecKue
coequHennsa. Du3nueckue W XUMHUYECKHUE CBOMCTBA
AMUHOKHCIIOT (ma npumMepe TJIMIIUHA).
buonormueckoe 3HaucHHE aMUHOKUCIOT. CHHTE3
IICIITHJIOB.

06.05

32.

benku kax mnpuponHsle mnomamepsl. llepBuunas,
BTOPHYHAsT U TPETUYHAS CTPYKTypa  OCIIKOB.
XuUMUYeckue  CBOMcTBa  O€NKOB:  THJIPOJIM3,
JIeHaTypalus, KaueCTBEHHBIE peak[uU Ha OCNKu.

13.05

Paznen. 5. BbICOKOMOJIEKY/ISIpHbIE COEJIMHEHMS.
Tema 5.1. Ilnactmaccesl. Kayuyku. Bosiokna (2 4.)

33.

OCHOBHBIC TOHSTHUS XHMHHU BBICOKOMOJIEKYITSIPHBIX
COCJIMHEHHI: MOHOMEp, IMOJIMMEpP, CTPYKTYpHOE
3BEHO, CTeMEHb  MOJMMEpPHU3AIINH, CpemHss
MoJekynsipHas Macca. OCHOBHBIE METOJBI CHHTE3a
BBICOKOMOJICKYJTIPHBIX COCIMHCHHM -
MOJIMMEpHU3alis U MONuKOHIeHcarms. [lmactmaccer
(MTOMMATHIICH, TOJMIIPONUIICH, TOJHBHHUIXIIOPHI,
nojuctupos). H

20.05

34.

HarypanpHbli M CHHTETHYECKHE  Kay4dYKH
(OyTaaueHOoBBIHM, XJIOPONPEHOBBIH U U3OMPEHOBBIN).
Bonokna: HaTypaibpHble (XIOHOK, LIEPCTh, LIENK),
UCKYyCCTBEHHBIE (ALlETaTHOE BOJIOKHO, BHCKO3a),
CUHTETUYECKUE (KaIIPOH M JIABCaH )

27.05




IHOYPOYHOE INTAHUPOBAHHUE,

11 KIIACC

ypoKa

Tema ypoka

dara npoBeeHust

IUIaH

daxr

IIpumeuyanue

Pa3neu 1. TeopeTudeckne 0CHOBbI
xumuu. Tema 1.1. CTpoeHue aTomoB.
[epuoanyeckuii 3aK0H U
[Hepuoanueckasi cucrema
XHUMHUYecKHuX dieMmeHToB JI. .
MenneneeBa (3 4.)

Xumnuecknii snmeMenT. AtoM. Cocras
aToMa,  HW30TOMBL.  DHEPreTHYECKue
YPOBHH, MTOYPOBHHU. ATOMHBIE
opoburamm, s-, p-, d-, FosmemeHTHI
OcobenHoctu pacrpeneneHus
AJIEKTPOHOB MO OpOUTaIsIM B aTOMax
MaJBIX W 0ONMbIMX  TEPHOJIOB.
DneKTpOHHAasE KOH(QUTYpalusi aTOMOB.

07.09

[lepuoanueckuii 3aKOH U
[lepuoanueckas cucreMa XUMHUYECKUX
anemenToB J[. M. MenneneeBa. CBs3b
MEPUOIMIECKOTO 3aKOHa u
[leproanyueckold CHCTEMBI XUMHUYECKUX
JJIEMEHTOB C COBPEMEHHOW TEOpHEn
CTPOEHUS aTOMOB.

14.09

3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB
XAUMUYECKH X 3JIEMEHTOB U 00pazyeMbIX
UMHU TIPOCTHIX U CIIOHBIX BEIIECTB IO
rpynnaM ¥ [epuojaM.  3HauyeHHe
MEPUOJIMYECKOTO 3aKOHAa U CHCTEMBbI
XUMHYECKU X 3JIEMEHTOB JI.H.
MenieneeBa B pa3BUTHH HAYKU.

21.09

Tema 1.2. CrpoeHue BelecTBa.
MHorooopa3ue BemecTB (4 4.)

Crtpoenue BelecTBa. XUMHIECKas CBA3b.
KaTwnons! u annonsl. Bunpl (KoBasieHTHaS
HETIOJIsIpHAsl U TOJsipHasi, MOHHAS,
MeTaundecKas) 1 MeXaHU3M bl 00pa30BaHuUs
XAMHWYECKOW CBsI3U (0OMEHHBIN U JIOHOPHO-
akuenTopHslil). Bomoponnas cBs3b.

28.09

BaneHTHOCTE. DIIeKTpOOTPULIATEIHHOCTD.
CreneHp okucaeHus. BemecTna
MOJICKYJIIPHOTO W HEMOJICKYJISIPHOTO
CcTpoeHus. 3aKOH MOCTOSTHCTBA COCTaBa
BEIECTBA. THUIhI KPUCTAIINIECKUX

05.10




PELIETOK U CBOMCTBA BEILIECTB.

[TonsATHE O TUCTIEPCHBIX CHCTEMAX.
Nctunnble pactBopbl. KonmuecTBeHHbIE
XapaKTEPUCTHKU PACTBOPOB (MaccoBas IO
BEIIECTBA B pACTBOPE).

12.10

Knaccudukanus HEOPTaHUYECKUX
COCIIMHEHHUN. Homenknarypa
HEOPraHUYECKUX BEILECTB.

19.10

Tema 1.3. Xumuueckue peakuum (64.)

Xumnueckas peakiusa. Kiaccudukanus
XUMHUYECKH X peakuui B
HEOPraHUYECKOU u OpraHHU4eCcKOn
XAMHUHU. 3aKOH COXpPaHEHUsS MAaccChl
BCIIICCTB; 3aKOH COXpaHEHUS |
MPEeBPALICHUS DHEPTUU IIPU XUMHUYECKUX
peakuusax. TepMOXUMUYECKHE PACUETHI

26.10

CKOpoCTh peakiuu, ee 3aBUCUMOCTb OT
pasnuyHbIX  QakropoB.  OOpaTtumbie
peakuuu. XWUMHYECKOE paBHOBECHE.
dakTophl, BIMAIONME Ha COCTOSHHE
XUMHYECKOTO paBHOBecus. [lpuniun Jle
[arense.

09.11

10.

Ilpaxmuueckasn paboma Ne 1.
«Bauanue paznuunvix gpakmopoe na
CKOPOCMb XUMUYECKOU PeaKyuuy

16.11

11.

DJEKTPOIUTHYECKAS JUCCOIUALIHSL.
CuinbHbIe U C1a0ble AMEKTPOIUTHI.
Cpena BOIHBIX paCTBOPOB BEIIECTB:
KUCTIasi, HeMTpasibHasl, IEIOYHAasl.
Bonopoansiii mokazarens (pH)
pacTtBopa. Peakiiuu moHHoro ooMeHa B
OPraHUYECKOW Y HEOPTaHUYECKOU

XUMHH.

23.11

12.

OKHCITUTENBbHO-BOCCTAHOBUTEIbHbBIE
peakiuu. [lonstue 00 anexrposm3ze
pacIiyIaBoB U pPacTBOPOB COJIEH.
[TpumeHeHue >eKTpon3a

30.11

13.

Koumponwvnaa paboma 1 no pazoeny
«Teopemuueckue 0CHOBbL Xumuuy.

07.12

Pa3nen 2. Heoprannueckasi Xumusi.
Tema 2.1. MeTtamwibl (64.)

14.

Metamnpl. IlonoxeHue MeTaJUIOB B
[lepuoanueckoii cucTeMe XUMHUYECKUX
71eMeHTOB. (OCOOEHHOCTH  CTPOEHUS

14.12




AJIEKTPOHHBIX 0o0oJ104ek aTOMOB
METAJIOB. O6ume dusnueckue
CBOMCTBA METAJJIOB.

15.

CrutaBsl METAJIJIOB.
DJIEKTPOXUMUYECKUN Pl HaNPSHKEHUU
METAJIIIOB.

21.12

16.

OO0ume crnocoObl MOTYYEHUsI METALIOB.
Kopposus metaminoB. CriocoObl 3alMThI
OT KOPPO3HH.

28.12

17.

OOmp@s  XapakTepuCTHKa  METaJJIoB
rmaBHbiXx nmoarpynn (IA-rpymma, IIA-
rpynna) Ilepuonnueckoit  cucremsl
XUMHYECKUX DJIEMEHTOB. AJIOMUHUU.
AMQoTepHBIE CBOHCTBA OKCHAA |
THAPOKCHAA allOMUHUA. BaxHeinme
COCAMHEHUS METaJIOB (okcubI,
TUApOKCHAbl,  conu).  llpumenenue
METAJIJIOB B OBITY, IPUPOJIC U TEXHUKE

11.01

18.

OOmp@st  XapakTepHCTHKAa  METaJJIoOB
MOOOYHBIX TOATP yIII (b-rpymm)
[lepuoauueckoii CHUCTEMBI XHMHUYECKUX
AJIEMEHTOB: MEJb, IIUHK, XPOM, MKEJE€30.
Baxwneiinme coeIMHEHHS  METAJIOB
(oKCHU/IBI, TUIPOKCHUTBI, COJIN).
[Ipumenenne  MeTayioB B OBITY,
MPUPOJIE U TEXHUKE

18.01

19.

Ilpakmuueckaa paooma Ne 2. Pewienue
IKCHEPUMEHMATILHBIX 3a0a4 no meme
«Memanno.

25.01

Tema 2.2. HemeTaswinl (9 4.)

20.

Hemerannel. IlomoxeHnne HeMETaIOB B
[lepuoauueckoii cHCTEME XUMHUYECKUX
snementoB  JI.MI.  MeHnaeneeBa u
0COOEHHOCTHU CTPOEHHUS ATOMOB.

01.02

21.

dusnuyeckre CBOICTBA HEMETAIOB.
AnnoTponusi HEMETANIOB (HAa TpUMeEpe

KUCIopoa, cepsl, ochopa u yraeposa)

08.02

22.

XUMHYECKHE CBOMCTBA BaKHEHIIMX
HEMETAJIJIOB (TaJOreHOB, CEPHI)

15.02

23.

XMMUYECKAE CBOMCTBA  BAKHEHUIIMX
HeMmeTaiioB ( a3oTa, docdopa, yrnepoaa
U KPEMHUS).

22.02

24.

Oxcu bl HEMETAIIJIOB.
Kucnopoaconepsxanme KuCIOTHI.

29.02

25.

BOHOpOlIHHe COCAMHCHHS HEMCTAJIJIOB.

07.03




26.

O000meHre U cucTEMaTU3aus 3HAHUN
mo TeMe «HemeTaminl». BeruncieHus 1mo
YPaBHEHUSIM XUMHUYECKUX pEAKIUNA U
TEPMOXUMHUUECKUE PACUETHI

14.03

27.

Ilpakmuueckaa  padoma  Ne 3.
«Pewenue IKcnepuMeHmanbHovIX 3a0a4
no meme "Hememannot"»

04.04

28.

Konmponvnaa paboma Ne 2 no memam
«Memannwvry u «Hememannory

21.03

Tema 2.3. CBsi3b HeOpPraHM4YeCKHUX H
OpraHu4YecKUX BelecTs (2 4.)

29.

Heoprannyeckue U OpraHMYECKHUE
KUCJIOTBI. Heoprannueckue U
OpPraHUYECKUE OCHOBAHUS.

11.04

30.

AmoTepHbIe HEOpPraHUYECKUE u
OpraHU4ecKue COETMHEHHUSL.
['eHeTHuecKkas CBS3b HEOPTAHUYECKUX U
OpraHMYECKUX BEIECTB

18.04

Paznen 3. Xumusa u :km3ub. Tema 3.1.
Xumusi ¥ Ku3Hb (4 4.).

31.

Poms XUMHAH B obecrieueH
AKOJIOTUYECKOM,  DHEPreTUYecKor U
NUMIEBOH  O€30MacHOCTH,  Pa3BUTUHU
MemuuuHbel  [loHstne o0  HaydHBIX
MeTodax MMO3HAHHUSA  BEIIECTB H
XAMHUYECKAX PEAKIUM..

25.04

32.

[IpencraBienuss 06 oOHMX Hay4HBIX
IPUHIUTAX IIPOMBI ITIEHHOTO
MOJY4YEeHHUs BaXKHEHIMX BEUIECTB (HA
npuMepax MpOU3BOACTBA aMMHakKa,
CEpHOM KHCIIOThI, METAHOJIA).

02.05

33.

UenoBek B MUPE BEIIECTB, MATEPUAIIOB U
XUMHYECKU X PEeaKIUid: npaBuiIa
0€301acHOro KCIOJIb30BaHUS
mpenapaToB  OBITOBOM  XUMHUH B
ITOBCETHEBHOM JKU3HU. britoBas
XUMHYECKask TPAMOTHOCTh

16.05

34.

XuMUsI U 3I0pOBbE YEIOBEKa; MpaBuiia
M CIIOJIb30BAHUS JIEKapCTBEHHBIX
IIpenaparos.

23.05




YYEBHO-METOJIMUECKOE OBECIEUEHME OBPA30OBATEJBLHOI'O
MPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JISA YYEHUKA

Xumus, 10 kmace: yae0. st 00meo0pa3oBaT. opranu3anuii: 6a3oBbiii ypoBenb/ [abpuensn
0.C., Octpoymos WN.I'., Cnankos C.A.- 4-e u3n., crep. — M.: IlpocBenenne, 2022
Xumus, 11 xmacc: yueb. st 001ieodpa3oBar. opranu3aiuii: 0a3oBblii ypoBenb/ ['abpuensia
0.C., OctpoymoB WN.I'., CirankoB C.A.- 4-e u3., crep. — M.: Ilpocsemenne, 2022

METOAUYECKHUE MATEPHAJIBI JJISA YYUTEJIA

Xumus (0a30BbIIypOBeHB). Peann3aiust 00pa3oBaHUS: METOIMIECKOE TTOCOOUE ISt YIUTEIS /
Kasepuna A. A., ITuuyruna I'.B.; nox pen.I'. B. [Inuyrunoii. M. : ®T'BHY «MucTuTyT
cTpaTeruu pa3Butus oopazoBanus PAO», 2022 81 c.mi.

HNUP®POBBIE OGPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbl CETH UHTEPHET

https://edsoo.ru/rabochie-programmy/
https://interneturok.ru/
https://my.1september.ru/
https://foxford. ru/teacher-dashboard
http/Awww. fipi.ru/
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