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IHOACHUTEJIBHAS 3AIIMCKA

[TporpamMma mo XMMUHU Ha YpOBHE CpeHEro obIiero oopasoBanus pazpaboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS (denepaibHOl 00pa3oBaTEIbHOM
mporpaMMbl  cpeaHero o6mero o6OpazoBanus (POIlI COO), mnpeacTaBiICHHBIX B
®denepalbHOM TOCYJApCTBEHHOM oOpaszoBaTenbHOM cranaapre COO, ¢  yuérom
Konnenmuu mnpenogaBanusi y4yeObHOro mpeamera «XuMHS» B 00pa3oBaTeIbHBIX
opranmzanusix Poccuiickoii @expepaiuu, peaqu3yrOIIMX OCHOBHBIE 00pa3oBaTelIbHbBIC
IpPOrpaMMBbl, U OCHOBHBIX MOJ0XkeHUuN «CTpaTeruu pa3BuTHs BocluTaHus B Poccuiickoi
®denepanun Ha iepuo a0 2025 roga» (Pacnopsbkenne [paBurensctBa PO ot 29.05. 2015
No 996 - p.).

OcHOBY MOJIXOJIOB K pa3pabOTKe MPOrpaMMbl 10 XUMHUH, K OMPEIEICHHUIO 00IIen
CTpaTerud OOyuYeHHUs, BOCHUTAHUS M Pa3BUTUS OOYYaIOIIMXCS CPEICTBAMU Y4eOHOTO
npenmMera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIICTITYaJIbHbBIE
nosioxenus GI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJIEH, COAEpKaHUs, PE3yIbTaTOB
oOydeHus u TpeOOBaHU K YPOBHIO IMOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pazoBaHUE, IMOIY4aeMOE€ BBIMTYCKHHUKaMH 00I1e00pa30BaTeIbHOM
OpraHu3alluy, SBISETCS HEOThEMJIEMOM 4YacThi0 UX 00pa3oBaHHOCTU. OHO CIYKHUT
3aBEpIIAIOLIMM H3TallOM pealu3aluyd Ha COOTBETCTBYIOLEM €My Oa30BOM YpOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIIUX [IETTOCTHON CHCTeME XMMHUYECKOro o0pa3oBaHus. JTH
LEHHOCTH KAacaroTCsl MO3HaHUS 3aKOHOB NPUPOJbI, (OPMUPOBAHHUS MHPOBO33PEHUS U
o011elt KyJIbTYphI UETIOBEKA, a TAKKE HKOJIOTMUECKH 000OCHOBAHHOT'O OTHOIIICHHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpere. Peanuzyercs xumuueckoe oOpazoBaHue 00yJarouXxcs Ha
YPOBHE CpEeIHEro oO0IIero oOpa3oBaHHs CPEICTBAMH Y4YEOHOro mpenMera «XHUMHUA»,
COJIep>)KaHME U MOCTPOEHHE KOTOPOro OMpeeeHbl B MPOrpaMMe MO XMMHHU C Y4ETOM
cnenuUKA HAyKN XUMHUH, €€ 3HaYeHUS B TIO3HAHUH TIPUPOJIBI U B MATEPUATTLHON )KU3HU
oOmiecTBa, a Takke € Y4€ToM OOUIMX Leled W NPUHIUIIOB, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSTHHE CHCTEMBI CpeaHero oOmiero ooOpa3oBaHus B Poccuiickoit
denepanuu.

XuMHUSL Kak 3JEMEHT CHCTEMBbl E€CTECTBEHHBIX HayK Hrpaer ocoOyio pojb B
COBPEMEHHON LMBMUIIM3ALMM, B CO3JaHUM HOBOW 0a3bl MaTepuanbHON KynbTypbl. OHa
BHOCHUT CBOIl BKJIa/l B (POPMUPOBAHUE PALMOHATIBHOIO HAYYHOTO MBIIIUICHUS, B CO3JaHNE
LEJIOCTHOTO MIPEICTABIEHUS 00 OKPYXKAIOLIEM MUPE KaK O €JUHCTBE MPUPOIbI U YETIOBEKA,
KOTOpoe (opMHpyeTcs B XMMHUHM Ha OCHOBE IOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa
OKPYXAaIOUIEro MHpa, OCO3HAHUS B3aMMOCBSI3M MEXJY CTPOCHHEM BEUIECTB, HUX
CBOMCTBAMHU M BO3MOKHBIMH 00JIACTSIMH MTPUMEHEHUSI.

TecHO B3aUMOJEHCTBYSl C JPYrUMHU €CTECTBEHHBIMM HAayKaMH, XHMHS cTaja
HEOTHEMJIEMON YacTbI0O MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO TPy
U KM3HU KaxJ0ro wieHa obmectBa. CoBpeMeHHas XUMUS KaK HayKa co3uaaTebHasi, Kak
HayKa BBICOKMX TEXHOJIOTHI HAallpaBJIeHa Ha PelleHUe TI100aIbHBIX MPOOJIeM YCTOHIHBOTO



pa3BUTHUSL 4YEJIOBEYECTBA — CHIPHEBOM, HHEPreTHUUYECKOM, IHILEBOM, SKOJIOTHUYECKOU
0€30MaCHOCTH M OXPaHbI 37J0POBbSI.

B cooTBeTcTBHM ¢ 00IIMMU LENSIMU U IPUHIUIIAMU CPEIHET0 0011ero o0pa3oBaHus
cogepkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BbIi YpOBEHb H3YUYCHUS)
OPUEHTUPOBAHO IMPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4YaroIIMXcs,
HEOOXOJMMYI0O UM I BBIPAOOTKM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHUS B J)KM3Hb COIIMYMa, MPOJOJIKEHUsI 00pa3oBaHMs B pa3iIUYHbIX 00JACTIX, HE
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBisiroliiMu npeameTa « XuMush SBISAI0TCs 0a30Bble Kypebl — «Opranndeckas
xumusi» U «OO01as 1 HeopraHu4eckasi XUMHUA», OCHOBHBIM KOMIIOHEHTOM COJEpXKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HayKU: CHCTEMA 3HAHUW [0 HEOPTaHWYECKON XUMUU
(c BKIIIOUEHHMEM 3HAaHUW M3 OO0IIeH XUMHHM) U OpraHudeckorl xumuu. PopMupoBaHHE
JAHHOW CHCTEMbl 3HAHUM NPU H3YYEHUH TNpeaMera oOecrneyruBaeT BO3MOXKHOCTh
paccMOTpPEHUs] BCEr0 MHOT000pa3usi BEHIECTB HAa OCHOBE OOIIMX IOHSATHH, 3aKOHOB U
TEOPUI XUMUHU.

Crtpyktypa coxaepxkaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHuyeckast XuMus» c(hopMHpOBaHa B IpOrpaMMe IO XMMUU HA OCHOBE CUCTEMHOTI'O
MOJIX0/1a K U3YYEHHIO yueOHOro MaTepuaia u 00ycIoBIeHa HCTOPUYECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAHMW Ha OMNpEIENEHHbIX TEOpeTUYeCKux YpoBHiIX. Tak, B Kypce
OpraHWYEeCKOW XMMHUHU BEIECTBA PACCMATPUBAIOTCA HAa YPOBHE KIIACCHYECKON TEOpUU
CTPOEHUSl OpPraHMYECKUX COEAMHEHHH, a TakKe Ha YPOBHE CTEPEOXMMUYECKUX U
AIIEKTPOHHBIX TMPEACTABICHUN O CTpOoeHUHU BeliecTB. CBeeHUsT 00 U3y4aeMbIX B Kypce
BELIECTBAX JAalOTCSl B Pa3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXHBIX OHOJOTMYECKU
AKTUBHBIX COEAUMHEHUU. B Kypce OpraHuyeckod XUMHHM [OJYYarOT pPa3BUTHE
chopmMupoBaHHBIE Ha YPOBHE OCHOBHOTO o0OIero oOpa3oBaHHUsS IE€pBOHAYaTILHBIE
NPEJCTABICHUSI O XUMHUYECKOH CBS3HM, KIacCU(PHUKAIMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUSI, 0 XUMUYECKOMN peaKIiH.

[Ton HOBBIM yriom 3peHHss B mpeaMere «XuMus» 0a30BOro  ypOBHS
paccmaTpuBaeTCcsl M3yYEHHbII Ha yYpOBHE OCHOBHOTO oOmiero oOpa3oBaHus
TEOpPETHUYECKUIl MaTepual U (aKTOJOTHUYECKHE CBEICHHS O BEIIECTBAX M XUMHUYECKOM
peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO011ast 1 HeopraHudeckasi XMMHs» 00y4yaromumcs
IPEIOCTABIISIETCS BO3MOYKHOCTh OCO3HaTh 3HAYEHUE IIEPUOJUYECKOrO 3aKOHa C
OOLIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3UIMM, TIIy0Ke MOHITh HCTOPUYECKOE
W3MeHeHne (YHKIMKA 3TOro 3akoHa — OT o0oOmarme g0 OOBsICHAIONEH |
MIPOTHO3UP YIOLLIEH.

Enunas cucrema 3HaHMN O BaKHEHIIMX BelIeCTBaX, MX COCTaBe, CTPOCHUH,
CBOMCTBaX M NPHUMEHEHHH, a TaKKE O XUMHUYECKUX PpEAKIMIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTeKaHUs JomnoiHseTcs B Kypcax 10 m 11 kiaccoB aneMeHTaMu
COJIEpP>KaHMSI, UMEIOIIMMHU KYJIbTYPOJOTUYECKUN M NMPUKIAAHONW XapakTep. OTH 3HaHUS
CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMHH C JPYTMMH HayKaMH, PacKpbIBalOT €&
pOJb B TO3HABATENHHOM M TPAKTUYECKOM JEATEIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K IPOLECCY TBOPUECTBA B O0JACTH TEOPUU M MPAKTUUYECKUX
NPUTIOKEHU XUMHUH, TOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U



JMYHOCTHO 3HAYMUMBIX MpoOJeMax, CBSI3aHHBIX C XMUMHEH, KPUTUYECKH OCMBICIUBATH
UH(GOPMALIUIO U TPUMEHSTH €€ JJIs MOMOJHEHUS 3HAaHUH, PEIICHUsI UHTEUIEKTYalIbHbIX U
AKCIEPUMEHTAIIBHBIX HCCIEI0BAaTENbCKUX 3a4ad. B menom coaepxkaHue y4ueOHOTO
npeaMera «XuMuUs» JAHHOTO YPOBHSI M3YYEHHs] OPMEHTHUPOBAHO Ha (popmupoBaHuE Yy
00y4Jaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJI1 MOHUMaHUsl GUI0CO(PCKUX UIEH, TAKUX
KaK:  MaTepuajbHOE E€IMHCTBO HEOPraHMYECKOTO U  OpPraHMYEeCKOro  MHpa,
00yCJIOBJIEHHOCTh CBOWCTB BEIECTB HX COCTAaBOM M CTPOCHHUEM, IIO3HABAEMOCTh
MPUPOJHBIX SBJICHUN MYTEM HKCIEPUMEHTA U PEUICHUS MPOTUBOPEUYUII MEXKIY HOBBIMU
dbakTaMu U TEOPETUUYECKUMH MPEANOCHIIKAMHU, OCO3HAHHE POJIM XUMHUU B PEIICHUU
HKOJIOTMUECKHX MpoOiieM, a Takke MpolieM cOepekeHHs] SHEPreTUYECKUX PEeCypCoB,
CBIPbsI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTE€pUAJIOB.

B muiane pemieHust 3aja4 BOCIUTAHUS, PA3BUTHs U COLMATU3ALMU OOyYarOIIUXCS
MPUHSATHIE TPOTPAMMOM 110 XUMUHU TOJIXOIbI K OMPEICICHUIO COACPIKAHUS U MIOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (opMHUpOBaHHE YHHMBEpPCAJIbHBIX Y4YEOHBIX JIEHCTBUH,
UMEIOIMMX 0a30BO€ 3HAUYCHHE JJIs PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poOeM,
MOMCKa, aHaMM3a U 00paboTKu MHGOPMAIIMH, HEOOXOIUMBIX ISl MPUOOPETCHUS OIBITa
NPAKTUYECKOM W HCCIEAOBATENbCKON NEATEIbHOCTH, 3aHUMAIOIE Ba)XHOE MECTO B
MO3HAHUH XUMHH.

B npakTuke npenogaBaHus XMMHUU KaK Ha ypOBHE OCHOBHOT'O 00111er0 00pa30BaHus,
TaK U HAa YpPOBHE CpeIHEro o0IIero oO0pa3oBaHMs, MPH ONPEIEICHUN COAEpKATSIbHON
XapaKTePUCTUKH  IeJIe M3y4eHHs TpeaMeTa HampaBJICHUEM IEepPBOCTEIICHHOU
3HAYUMOCTH TPAJAUIIMOHHO MPU3HAETCA (HOPMHUPOBAHUE OCHOB XMMHUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKON JEeATENbHOCTU YEJIOBEeKa U Kak
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C METOAMYECKON TOYKU 3pPEHHUS TaKou
MOAXO0/ K OTIPENICTICHUIO TeJIeH U3yYeHHs TPeAMETA SBIISETCS BIIOJIHE ONPABIaHHBIM.

CoryacHO TaHHOW TOUKE 3PEHMS IJIaBHBIMU LIEJIAMHU U3YUYEHUS MpeaAMeTa « XHUMHUS»
Ha 6a30BoM ypoBHe (10 —11 kJ1.) aBasitoTCS:

e (GOpMHpPOBAHHE CHUCTEMbl XHUMHYECKUX 3HAHMHA KaK Ba)KHEHIICH COCTaBJIAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JeXaT KIIOUEBHIC
NOHSTHS, (yHAMEHTAIbHBIC 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHE SI3bIKA HAYKH,
YCBOCHHE U MOHUMaHHUE CYITHOCTH AOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO
XapakTepa, 03HaKOMJIEHHUE C UCTOPHUEI UX Pa3BUTHS U CTAHOBIICHHUS;

e (opMHpOBaHHE W pa3BUTHUE TMPEJCTABICHUN O HAay4YHBIX METOJaX IO3HAHUS
BEIIECTB M XMMHUYECKHUX PEAKIMi, HEOOXOAUMBIX Jisi MPHOOPETeHUS YMEHUI
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHYECKUX SBIICHUM, UMEIOIIUX MECTO B
IIPUPOJIE, B IPAKTUYECKON U IIOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHI W CIOCOOOB JEATEIHbHOCTH, CBSI3aHHBIX C HAOJIIOJCHHEM U
00BSICHEHHEM XUMHUYECKOTO SKCIIEPUMEHTa, COOII0/IEHUEM MPpaBmil O6€30MacHOTO
oOpalleHus ¢ BeIeCTBaMHU.

Hapsiny ¢ aTum, comepkareinbHas XapaKTEPUCTUKA LEJIeH M 3aJady HU3y4YCHHs
mpeaMeTa B MporpaMMe MO XUMHUU YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMH TIPHUOPUTETAMU B CHCTEME cpeaHero obmiero oOpasoBanus. CerogHs B



NpernojjaBaHuu XUMHUHU B OOJIbIIEH CTENEeHH OTAAETCA MPEANOYTeHHE MNPAKTUYECKON
KOMIIOHEHTE COJepaHusi OOy4eHMs, OPUEHTHUPOBAHHOW Ha MOATOTOBKY BBIMTYCKHHKA
00111e00pa3oBaTeIbHON  OpraHM3alliy, BIAJCIONIETO He HaOOpoM  3HaHUM, a
(GyHKIIMOHABHOM I'PaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHUSIMH aKTUBHOT'O TTOTYYEHUS
3HaHWW U IPUMEHEHMSI UX B PEAJIbHOM JKU3HU JJIS1 pELIEHUS] TPAKTUYECKUX 3a/1ay.

B cBsI3u ¢ 3TUM IIpU U3Y4YEHUU NpeaMeTra «XUMHUsD AOMUHUPYIOIIEE 3HAUCHUE
IpUOOPETAIOT TaKHUE 1IN U 33741, KaK:

afgantanus OOy4arolmuxcs K YCIOBUSM JUHAMHUYHO PAa3BUBAIOIIETOCS MHpA,
(dbopMHpOBaHHE MHTEIJIEKTyaJIbHO Pa3BUTON JIMUYHOCTH, TOTOBOM K CaMOOOpa30BaAHHUIO,
COTPYOHUYECTBY, CaMOCTOSITEIbHOMY IMPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAlUsIX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM;

dbopMupoBaHe y 00yYaIOIMIUXCS KIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIINIA),
UMEIOIUX YHUBEPCAJTIbHOE 3HAUYEHUE JJI PA3NMYHBIX BUAOB JECATEIBHOCTH: PELICHUS
npo0JjieM, MMOKUCKa, aHaIK3a U 00paboTku HHPOpMaIHK, HEOOXOTUMBIX JUISI IPUOOPETCHHS
OMbITA ACSTENLHOCTH, KOTOPAast 3aHUMAET Ba)KHOE MECTO B MO3HAHUM XUMUH, a TAKXKE NI
OIICHKU C TMO3WIMA HKOJIOTMYECKON Oe30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB U
XUMHUYECKHUX MPOLIECCOB HA OPraHU3M YEJIOBEKA U MPUPOAHYIO CpEAY;

pa3BUTUE TIO3HABATEJIbHBIX HWHTEPECOB, WHTEIUIEKTYAIbHBIX W  TBOPYECKUX
crocoOHocTel O00yYaromMXCsA: CIHOCOOHOCTH CaMOCTOSATENBHO MNpPUOOpeTaTh HOBbBIE
3HaHHUA 10 XUMHUU B COOTBETCTBUU C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BATh
COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUY JJIs ITOMCKA U aHaJIn3a y4eOHOM 1 HayYHO-
NOMYJISIPHON MHGOPMAIIMA XUMUYECKOTO COJIEPKaAHUS;

dbopMupoBaHHEe U pa3BUTHE y OOYYAIOUIMXCS aCCOLMATHUBHOTO M JIOTHYECKOTO
MBILUIEHUS, HAOII0JaTeNIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOJUMbI, B YaCTHOCTH, NpPU IUIAHUPOBAHUUM U MPOBEACHUU XUMUYECKOTO
DKCIIEPUMEHTA;

BOCIIUTaHKUE Y 00ydaronmuxcs yoe:KIEHHOCTH B T'YMaHUCTHUECKOW HANpaBiIeHHOCTH
XUMUHM, €€ BaKHOM pOJIM B PpEUICHUH TJI00aJbHBIX MPOOJEM PpaluOHAIBLHOIO
IPUPOIONOIB30BAHMS, TIONMOJHEHUS DHEPreTMYECKHX PECcypcoB U  COXpaHEHUs
HPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeKHOTO OTHOIIECHUS K IPUPOJIE
Y CBOEMY 3/I0POBBIO, @ TAK)KE MPUOOPETEHHSI OIbITA UCIIOJIb30BAHUS MMOTYYEHHBIX 3HAHUN
JUIsl TIPUHATUS TPaMOTHBIX PpEIIEHUN B CUTyalUsAX, CBSA3AHHBIX C XUMUYECKUMU
SBJICHUSIMHU.

PaGouass nporpamma paspadoraHa ¢ yd4yeroM padoyeid NPOrpaMmbl
pocnutanuss 'AOQY  YAO «Yykorckuil OKpY:KHOH mNpoGUIbHBIA JHLei».
[Iporpamma mnpenHa3HaueHa JJig  I[UIAHUPOBAHWST W OpPraHU3allUd  CHUCTEMHOM
BOCIIUTATENIbHOM AESITETbHOCTH C IIENBI0 JOCTIKEHUS OOYYarOIIMMUCS JHMYHOCTHBIX
pe3yabTaToB 00pa3oBaHus, onpeaeneHHbpx ®I'OC; peanu3yeTcs B €IUHCTBE YPOUHOU U
BHEYpOUHOU gestenbHOCTH. [IpemycmarpuBaeT mnpuoOIIeHHE OO0y4arommxcs K
POCCHICKUM TPaJULIIMOHHBIM AYXOBHBIM II€HHOCTSIM, BKJIIOYas KYyJbTYypHBbIE€ LEHHOCTU
CBOEH STHUYECKOH TPYIIBI, MPaBHJIaM U HOPMaM MOBEACHUS B POCCHICKOM OOIIECTBE.
Pe3ynbTaThl JOCTHXKEHUS LENH, PEHICHMs 3a7ad BOCHUTAHUS AaHbl B (OpME IIeNIEBBIX
OPUEHTHUPOB (HANpaBJICHUH), NPEICTABICHHBIX B BUAE OOOOIIEHHOTO MOpPTpeTa



BBIIIYCKHUKA Ha YPOBHE CpeIHEero odmero oopa3zoBaHMsl M OTPaKEHbl B JIMYHOCTHBIX
pe3yabpTaTax JaHHOW paboudell mporpamMmsl.

[ToOyxneHne oOydaromuxcsi COOII0AaTh HOPMBI NTOBEJEHUS, ITpaBuja OOIEHUs CO
CBEPCTHUKaMU U TIelaroraMM, COOTBETCTBYIOLIME YKJIaay o0Iieo0pa3zoBaTeabHON
OpraHW3alliH, YCTAHOBJICHUE U MMOAJCPKKY JOOpOKeTaTeIbHON aTMOC(Ephl; IPUMEHEHHE
UHTEPAKTUBHBIX (GOpM ydeOHOM pabOThl — HHTEIUIEKTYaJlbHBIX, CTUMYJIUPYIOLINX
NO3HABATEIHHYI0O MOTHBAIIMIO, UTPOBBIX METOJWK, TUCKYCCHH, MAIOIMUX BO3MOXHOCTH
IpUOOPECTH ONBIT BEAEHHSI KOHCTPYKTUBHOTO AMAJI0ra; TpyNnoBoi paboThl, KOTOpask y4uT
CTPOWTH OTHOIIEHHS U JIEHCTBOBATh B KOMaH/E, CIIOCOOCTBYET PA3BUTUIO KPUTUIECKOTO
MBILIUIEHUS.

MaxkcumansHOE HCIIOb30BAaHNE BOCIHUTATEIBHBIX BO3MOXHOCTEH COJACpIKAHHUS
y4eOHBIX MpeaAMETOB s (OPMHUPOBAHUS Yy 00YyYaIOIIUXCS POCCUICKUX TPaJUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COIMOKYJIBTYPHBIX IIEHHOCTEH, POCCUICKOTO HCTOPUIECKOTO
CO3HAaHHMA HA OCHOBE MCTOPUYECKOTO TIPOCBELICHMS; IpPUBJICUECHHE BHUMAHUS
00yJarommxcsi K IEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha ypOKaxX MPEIMETOB, SIBICHUN U
COOBITUH, MHUIMUPOBAHUE OOCYKJIEHHUH, BBICKA3bIBAHUM CBOEr0 MHEHHS, BBIPAOOTKU
CBOETO JIMYHOCTHOTO OTHOIICHHS K W3YYaeMbIM COOBITHAM, SIBICHUSM, JIHIIAM;
noOyxaeHne o0ydJaroImuxcst coONI0aTh HOPMbI IOBEJEHUs, IpaBuia OOIIEHUS CO
CBEPCTHUKAMH U TIEaroraMH, COOTBETCTBYIOIIME YKJIaay oO0Ieoopa3oBaTenbHON
OpraHu3alliy, YCTAaHOBJIEHUE U MOJJEPKKY AJ0OpOKeTaTeIbHON aTMOC(ephl; IPUMEHEHHE
WHTEPAKTUBHBIX (GOpM y4eOHOW pabOThl — WHTEIUIEKTYAIbHBIX, CTUMYJIHPYIOIINX
NO3HABATEIbHYI0O MOTHUBAIIMIO, UTPOBBIX METOJUK, JUCKYCCUHM, AAIOIUX BO3MOXHOCTH
prOOPECTH OTIBIT BEACHHSI KOHCTPYKTUBHOTO IMAJIOTa; TPYIIOBON pabOTHI, KOTOpast yIUT
CTPOMTH OTHOILIEHUS U JIEHCTBOBATh B KOMaH/E, CIIOCOOCTBYET Pa3BUTUIO KPUTUYECKOTO
MBIIUICHUS

[TpuBnedyenne BHUMaHMUA OOYdYaIONIMXCSA K IIEHHOCTHOMY acCHEKTy HM3Y4aeMbIX Ha
ypoKax MpeAMETOB, SIBICHUN U COOBITHI, UHUITUUPOBAHUE OOCYKJICHUH, BhICKA3bIBAHUI
CBOETO MHEHMsI, BEIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K U3Y4aeMbIM COOBITHSIM,
SBJICHUSIM, JIMLIaM; TPUMEHEHHE WHTEpPaKTUBHbIX (opM yueOHOM paboThl —
MHTEJUIEKTYaJIbHBIX, CTUMYJIMPYIOLINX TIO3HABATEIbHYIO MOTHUBALINIO, UTPOBBIX METOIHK,
JVCKYCCUH, JalIUX BO3MOXXHOCTh MPHOOPECTH OIBIT BEICHUS KOHCTPYKTHBHOTO
JManora; TpyNIoBOM paboThl, KOTOpas YYUT CTPOUTh OTHOLIEHUS U JEHCTBOBAaTh B
KOMaH/I€, CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIIJICHHS

B yueOnoMm muiane cpennero obimiero oOpa3oBaHus y4eOHBIM MpeAMET «XUMUS,
u3ydaeMblii Ha 0a30BOM YpOBHE, SBIISETCS 0053aTEIbHBIM YU€OHBIM IPEAMETOM.

OOmiee YMCIO YacoB, OTBEJAEHHBIX IS M3Y4YCHHs] XUMHUHU, Ha 0a30BOM YpOBHE
cpenHero ooimero oopasoBanus, coctaBisieT 68 gacoB: B 10 kmacce — 34 yaca (1 yac B
Hezaemo), B 11 kimacce — 34 yaca (1 yac B Hezeno).



COJAEPKAHUE OBYYEHUA

10 KJTACC
OPITAHUYECKASA XUMUA

TeopeTnvyeckre OCHOBBI OPraHUYeCKOM XUMHUH

[IpenMer opraHM4eckoil XHMMHHU: €€ BO3HMKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
IIOJIyYEHUHU HOBBIX BELIECTB U MAaTEPUAIOB. TeopHst CTPOCHUS OPraHUYECKUX COCTUHEHUN
A. M. bytnepoBa, e€ ocHOBHbIE MonoxeHUs. CTpyKTYpHbIE (HPOPMYJIbI OPraHUYECKHX
BelecTB. ['omoiiorus, nzoMepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIUHEHHSIX —
OJIMHApHBIE U KPaTHBIE CBS3U.

[IpencraBnenue o KinaccupUKaUuMuM oOpraHudeckux BemecTtB. Homenknatypa
OpPraHWYeCKUX COEAMHEHUHU (CHCTeMaThyecKas)) U TPUBUAIbHbIE HA3BAHUS BaKHEHIIMX
IIPEACTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHbIE METOABl M3YYEHHs BEIIECTB W MX IPEBPALLECHUMN:
O3HAaKOMJIEHHE ¢ oOpa3llaMyd OpPraHMYECKHX BEIIECTB M MaTepHalaMd Ha HMX OCHOBE,
MOJICIMPOBAHNE MOJIEKYJ OpraHMYeCKHX BEIIEeCTB, HAOMIOJAEHHE U  ONHCAaHHE
JEMOHCTPALMOHHBIX OIBITOB IO IPEBPALICHUIO OPraHUYECKUX BEIIECTB TP HArPEBaHUU
(mnaBneHue, 00yrIuBaHUE U TOPEHUE).

YriaeBoaopoasl

ATKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHM psia. MeTaH U 3TaH — MPOCTEHIINeE
NPEICTAaBUTEIN AJIKAHOB: (PU3NYECKUE U XMMHUYECKHE CBOWCTBA (pEakUuu 3aMeUIeHUS U
TOPEHMS ), HAXOXKIECHUE B IPUPOJE, IOTYUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKHH pAA. OTWIEH W INPONWIEH —
NPOCTEHIINE NMPEJCTAaBUTENN AIKEHOB: (U3NYECKHEe U XMMHUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALMU, OKUCICHUS U TOJIUMEpPU3ALNH),
IIOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtaaueH-1,3 u MetwnOyraaueH-1,3: CcTpoeHHe, BaKHEHIINE
XMMHMUYECKHE CBOMCTBA (peakuus noanMepusannn). Iloayuyenne CHHTETHYECKOrO KayyyKa
Y PE3UHBL.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMUYECKUH pPsii. ALETHIIEH —
INPOCTEHIINI MpPeCTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (PU3NYECKHUE U XUMHUYECKUE
CBOICTBA (peaKIy T'MIPUPOBAHHUS, TAJIOT€HUPOBAaHNUs, TUAPATALMU, TOPEHUS ), IOTyUYEHUE
Y IPUMEHEHHE.

Apensbl. benson: cocraB, cTpoeHne, GU3nUYecKre U XUMHUUECKUE CBOWCTBA (peakuuu
raJIOrTEHUPOBAaHUS W HUTPOBAHMS), MOJIYyYEHUE W TpUMEHeHue. Toayon: cocmas,
cmpoenue, @Quauueckue U XuMuuecKue CcoUCmea (peakyuu 2ano2eHuUposaHuss U
HUMpPOBaHus), noryyenue u npumeHnenue. TOKCHYHOCTH apeHOB. l'eHeTmyeckas CBs3b
MEXy YIJIEBOJIOPOIaMHU, PUHAICKAIIMMHI K Pa3JINYHBIM KJIaCCaM.

[TpupoaHbIe UCTOYHHUKH YTIIEBOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHBIE HEPTAHBIE
ra3el. HedTp 1 e€ npoucxoxaenue. Crnoco6sl nepepaboTku HeTH: MEeperoHka, KPeKUHT
(TepMuuecKkui, KartamuTHueckuii), nuposnu3. IIpoaykTel mnepepaboTku HePTH, HX
NpPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMmMeHHBIH yroib M HPOAYKTHI €ro
nepepadOoTKH.



OKCIIepUMEHTalIbHbIE METOJIbl M3YYEHHUs BEIIeCTB M UX IpeBpalleHuil:
O3HaKOMJIEHHE ¢ oOpa3lamMH IJIacTMacC, KayuyKoB M pe3uHbl, Koyekuun «Hedte» n
«YTONB», MOJEIMPOBAHWE MOJIEKYJ] YIJIEBOAOPOAOB H  TaJOTC€HONPOM3BOIHBIX,
IPOBEACHNE NPAKTUYECKOW PabOThI: MOTYYEHHUE ITUIICHA U U3YUYEHHUE €ro CBOMCTB.

Pacuérnsbie 3anaumn.

Bbluncnenus mo ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEéMa, KOIMYECTBa
MCXO/IHOTO BEIIECTBA MJIHU MPOIYKTa PEAKIHH 110 U3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB UM IIPOJYKTOB PEAKIINN).

Kuciopoacoaepaxamue opranu4eckue coeAnHeHUs

[IpenenbHble OHOATOMHBIE CIUPTHI. METaHOMI M 3TaHOJI: CTPOEHUE, GU3NUYECKHUE U
XUMHYECKHE CBOWCTBA (pEakmuy C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJOPOIAMH,
ropeHue), npuMeHeHue. BogopoaHbie cBsI3M MeX1y MoJeKyslaMu crnupToB. JlelicTBue
METaHOJIa ¥ TaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHOroaToMHble COUPTHI. DTUICHIJIMKONb U TJIMLEPHH: CTpOeHHE, (PU3NYECKHE U
XUMHYECKUE CBOMCTBa (B3aWMOJEHCTBHE CO MICTOYHBIMA METaJUIaMH, KadeCTBEHHAS
peakiysi Ha MHOTOaTOMHbIe chHpThl). [leiicTBue Ha opraHu3Mm uenoBeka. [IpumeHeHue
TIIAIEPUHA W STUICHTIINKOJIA.

deHout: CTpOCHHE MOJIEKYJIbl, GU3NUECKHE U XUMUYECKHE CBOWCTBA. TOKCHYHOCTD
¢denona. Ilpumenenue denona.

Anbrerunipl U kemonwvl. POpManbAETH, alleTalbIEIH: CTPOEHUE, (PU3NYECKUEe U
XUMHYECKUE CBOMCTBA (PEaKIIUi OKUCICHUS U BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIINH ),

MOJIy4eHUE U IPUMEHEHHE.

OIHOOCHOBHBIE TIpeNeNIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAsT W YKCYCHas
KHUCTIOTHI: CTpOeHUE, GU3NUECKHe U XUMUYECKHUE CBOMCTBA (CBOICTBA, OOIIMe /IS Kilacca
KHCIIOT, peaKIus dTepuduKaIim), moiaydeHue u npumenenrue. CTeapruHoBasi U OJICMHOBAs
KHUCTIOTHI KaK MPEJICTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak COJM BBICIIHUX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBUE.

Crnoxuble 3(pupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONH3 CIOKHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenue xxupo. buonornyeckas posb )KHpPOB.

VYrrneBoasl: cocTaB, KiacCU(pUKAIUS YTIIEBOJOB (MOHO-, TU- WM TOJHCAXapHJbI).
['mroko3a — mpocTelnii MoHOcaxapu/l: 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbl, (PU3nYecKue
U XUMHYECKHE CBoiWcTBa (B3aumojenctBue ¢ rugpokcugom wmemu(ll), oxucnenue
aMMMAYHBIM pacTBOpoOM okcuaa cepebpa(l), BoccTaHOBIEHHE, OPOKEHUE TIIOKO3BI),
HAXO0XJICHHUE B MPUPOJIE, MPUMEHEHUE, Onosorudeckas posib. @otocuntes. PpykTo3a Kak
M30MeEp TIIIOKO3bL.

Kpaxman u nemnono3a Kak MpupojHble monumepbl. CTpoeHue Kpaxmana u
1esut01036l. PU3NYECKUe U XMMHUUECKHE CBOMCTBA Kpaxmania (TUIpOJIn3, KAYeCTBEHHAs
peaKIus C HOJIOM).

DKCIEepUMEHTANIbHBIE METO/Ibl U3YUYEHUS BEILIECTB U X MPEBpAICHUI: TPOBEACHUE,
HaOJII0/IeHNEe U OTTMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CITUPTOB, KAUYCCTBEHHBIC
pEeaKIMK OTHOATOMHBIX CIUPTOB (OKUcIeHuE 3Tanona okcuaom Meau(11)), MHOroaToMHBIX
CIIUPTOB (B3auMO/ieiicTBHE TiulieprHa ¢ TuapokcuaoM meau(ll)), anpaeruao (okuciaeHue
aMMHa4YHBIM pacTBopoM okcuia cepedpa(l) u ruapoxcumaom meau(ll), B3aumoneiicTBue



Kpaxmalia ¢ M0JIoM), MPOBEJACHHUE MPAKTUYECKON paboThl: CBOMCTBA pacTBOpa yKCYCHOM
KHUCIIOTBHI.

Pacuérnebie 3anaumn.

Boruncnenuss mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00b€Ma, KOJIUYECTBA
MCXOHOTO BEILIECTBA WM MPOAYKTA PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOIHMUECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB HJIK MIPOYKTOB PEAKIINH).

A3oTcozepKaliyue OpraHu4ecKiue COeJUHEHMS.

AMUHOKHCTIOTBI Kak aM(oTepHble OpraHuyeckue coeAuHeHus. Duzndyeckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpUMepe raulrMHa). bruomorndyeckoe 3HaueHue
aMUHOKHUCIOT. [lenTup.

benku kak mpupoIHbIE BBICOKOMOJEKYIsIpHbIE coequHeHus. [lepBuunasi, BropuaHas
U TPETUYHAS CTPYKTYpa OeIKOB. XMMUYECKUE CBOMCTBA OEIKOB: TUAPOIIN3, IeHATYpaIus,
KaueCTBEHHBIC PEaKIUU Ha OCIIKH.

DKCTepUMEHTaIbHbIE METO/IbI U3yUEHUs BEUIECTB U UX MPEBPAICHUI: HAOIIOICHHE
U OINHCAaHHWE JEMOHCTPALMOHHBIX OIBITOB: JeHaTypauusi OEJIKOB IpU HarpeBaHuw,
[[BETHBIE PEaKIIUU OEIIKOB.

BbicokoMoJieKyJIIpHBIE COeTHHEeHHU S

OCHOBHBIC TOHATHS XWUMHUU BBICOKOMOJEKYJISIPHBIX COEIUHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb NOJMMEPHU3aLlUHU, CPEIHSSI MOJIEKYJISIpHAsl Macca.
OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — TMOJIMMEpU3aIus u
MOJIMKOHICHCALIHSL.

OKCTHepUMEHTaJIbHbIE METOJAbl HM3YYEHHS BEIIECTB W HMX I[PEeBpallCHU:
O3HAaKOMJIEHHE C OO0pa3uaMu HOPHUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanusa MexnpeIMETHBIX CBSI3€d MPU W3YyYEHUHM OpraHudeckod xumuu B 10
KJIacCe OCYILIECTBISETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-Hay4YHBIX
MOHATUN, TaK W TOHSTUH, SIBISIOIIUXCA CUCTEMHBIMH [UJIsl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAyYHOTO IUKJIA.

OO61mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEopus, aHaIM3, CHHTE3, KiIaccuukanus, NEepUOAUYHOCTh, HAOIIOJEHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJECINPOBAHUE.

®duszuka: MaTtepus, SHEpPrus, Macca, aToM, AJIEKTPOH, MOJEKYJa, SHEPreTHYeCKUil
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBA, (U3NYECKHE
BEJIMYUHBI U €IMHUIIBI UX U3MEPEHUSL.

buonorus: knetka, opranusm, 6uocdepa, 0OMEH BEIeCTB B Opranu3Me, POTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OeNKH, yIIeBOAbI, JKUPHI, PEePMEHTHI).

['eorpacdus: mMuHepanbl, TOpPHbIE TOPOJbI, TIOJE3HbIE HCKOMAeMble, TOIUIUBO,
PECYPCBI.

TexHonorus:: MuuieBble MPOAYKTHI, OCHOBBI PAIlMOHAJIBHOTO MHUTAHMS, MOIOIINE
CpE/CTBA, JEKAPCTBEHHBbIE U KOCMETUYECKHE MIpenapaThl, MaTEpUaIbl U3 UCKYCCTBEHHBIX
U CUHTETHUYECKHUX BOJIOKOH.



11 KJIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XMMHUH

XUMUYECKUN BJIeMEeHT. ATOM. Sapo aToma, WM30TOMBL. DJIEKTPOHHAS 00OJOYKA.
DHEpreTHYeCKUe YPOBHH, TOIYPOBHHU. ATOMHBIC oOpOWTamH, S-, P-, O- 3JICMEHTHI.
Oco0eHHOCTH pacIpe/iesieHus] AIEKTPOHOB MO OpOUTAIsIM B aTOMAaX AJIEMEHTOB MEPBBIX
YETHIPEX MEPUOJIOB. DIIEKTPOHHASI KOH(UTYpAITUS AaTOMOB.

Ilepuoanueckuii 3akoH U Ilepronnueckast cucrema XuMu4ecKux diaeMeHToB [[. U.
MenpeneeBa. CBsi3b NEepUOAMUECKOrO 3aKkoHA U [lepnoanyeckoil CUCTEMBbI XUMUYECKUX
anemenTtoB JI. WM. MeHnaeneeBa € COBPEMEHHOM TEOPHUEHM CTPOCHUA aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XMUMHUYECKHX SJEMEHTOB M O0Opa3yeMbIX HMU
MIPOCTBIX U CJIOXKHBIX BELIECTB IO TPYNIAM WU NEPHOJaM. 3HAUYECHHE MEPUOJUYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMUYECKas CBA3b. BUIIbI XUMHYECKOHN CBSA3U (KOBaJEHTHAs
HEemoJisipHasT W TOJspHAs, MOHHAasA, MeTajuimueckas). MexaHu3Mbl 0Opa3oBaHUs
KOBAJICHTHOW XMMHYECKOW CBsS3M (OOMEHHBIN W JIOHOPHO-aKIeNTOpHBIN). Bomopoanas
CBs3b. BaneHTHOCTB. DNEKTpOOTpHULATENBHOCTE. CTENEHb OKUCICHNS. VIOHBI: KATHOHBI U
AHUOHBIL.

BemecTBa MOJEKYIIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IOCTOSHCTBA
COCTaBa BellecTBa. TUIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEIIECTB OT
THIA KPUCTALINYECKON PEIIETKU.

[TonsiTue 0 nUcTepCcHBIX cucTeMax. MIcTUHHBIE U KOJUTOMIHBIE pacTBOpbl. MaccoBas
JI0JIsL BEIIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coenvHeHuid. HoMeHKiIaTypa HeopraHMUeCKHX
BEIIECTB. [ eHeTnUecKast CBsI3b HEOPTAHUYECKUX BEUIECTB, MPUHAJICKAIUX K PA3TUYHBIM
KJIACCaM.

Xumunueckas peakuus. Knaccupukanus XuMUYecKuX peakiiuii B HEOpraHu4ecKou u
OpraHWYeCKOW XHWMHH. 3aKOH COXpaHEHUsS MacChl BEUIECTB, 3aKOH COXpPAaHEHHS U
MPEBPAILECHUS SHEPTUU MPU XUMUYECKUX PEaKIUIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pPa3nuuHbIX (akTtopoB. OOpaTtumbie
peakiuu. XuMu4eckoe paBHoBecue. DaKTOphI, BIUSIOIMIME HA COCTOSHUE XMMHYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

OnexTponauTnueckas auccouuanus. CunbHble U cinalble anekTponutbl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB: KHUCIIAsl, HEUTpAJIbHAS, LIEJIOYHAS.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIH.

OKCNMIEpUMEHTAIBHBIE  METOJIbl  M3Y4YEHUsS BEIIECTB M UX I[PEBPAIICHUM:
nemoHcTparnus Tabmun «llepmogmueckas cucrema xumudeckux siementoB [ .
MenpeneeBa», U3ydeHue Mojiesiel KpUCTAINTMYECKUX PEelIETOK, HaOMI0eHUE U ONTMCaHue
JIEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OMNBITOB (Pa3jOKEeHHE MEPOKCHIa BOAOPOJa B
MIPUCYTCTBUM KaTaau3aTropa, ONPENENIEHHE Cpeabl pacTBOPOB BELIECTB C IOMOIIBIO
YHUBEPCAILHOTO MHAMKATOPA, PEAKIMM MOHHOTO OOMEHA), MPOBEJCHUE MPAKTHUYECKOU
paboTel «BnusiHue pa3ziauuHbIX (HaKTOPOB HA CKOPOCTh XUMUYECKOM peaKInm.

PacuétHrle 3amaumn.



Pacuérel Mo ypaBHEHUSIM XUMUYECKHX PEAKLHM, B TOM YUCIE TEPMOXUMHUYECKHE
pacy€Thl, pacyEThI C UCTOJIB30BAHUEM MTOHATHS «MACCOBAsI 10JIS1 BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilonoxxenue HemertaimioB B llepmonnueckoil cucteMe XHMHUYECKUX
aneMmeHToB [[. . MeHneneeBa u 0COOEHHOCTH CTpoeHUs aTOMOB. DU3nUecKre CBOMCTBA
HEMETAIJIOB. AJUIOTPOIKS HEMETAIOB (Ha MpuUMepe KHUcIopoAaa, cepbl, (ochopa u
yTiIepoia).

XUMUYECKHE CBOMCTBA BaXHEHIIMX HEMETANIOB (TaJOreHOB, Cephl, a30Ta,
docdopa, yriepona U KpeMHHUS) U UX COCIUHEHHH (OKCHUIOB, KHUCIOPOICOAEPHKALIUX
KHUCJIOT, BOJAOPOIHBIX COCIMHEHUN).

[IpruMeHeHne BaXKHENIIIMX HEMETAIIOB U UX COEUHEHHIA.

Meramnsl. Ilonoxenune MeramioB B llepuonuueckoil cucteMe XHMHUYECKUX
aneMmeHToB [[. . MenneneeBa. OcOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB
metaiioB.  OOmue  dusuueckue  cBoictBa  MeTawoB.  CrulaBel  METaslIoB.
DIEKTPOXUMUYECKHUN Pl HAIIPSIYKEHUM METAJLIOB.

XUMHYECKHE CBOMCTBA BAKHEHIIIMX METAJUIOB (HAaTpUM, KaJIWi, KaJbI[Ui, MarHui,
ATIOMHUHUH, [IUHK, XPOM, KEJI€30, MEb) U UX COCTUHEHUHN.

O6mmue crocoOsI moy4yeHus: MetayioB. [I[puMeHeHue MeTalIoB B OBITY U TEXHUKE.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHHUS BEILECTB M WX NPEBPAILCHUN: W3y4YCHUE
KOJUTEKIINH «MeTaJutbl M CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIIEHUE YKCIIEPUMEHTATBHBIX
3a7a4, HAOMIOJCHHE U OMHCAaHWUE JEMOHCTPAIMOHHBIX U Ja0OPAaTOPHBIX OIBITOB
(B3aMMoOJEWCTBUE THUAPOKCHAA aJIIOMHUHHMS C pacTBOpaMU KHUCIOT M UIEJIOYEH,
KaueCTBEHHBIC PEaKI[MU Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3anaum.

Pacuértel Macchl BemiecTBa mwin 00bEMa ra3oB MO U3BECTHOMY KOJTUYECTBY BEIIIECTBA,
Macce WM 00bEMY OJHOTO M3 YUYAaCTBYIOIIMX B PEAKIMU BEHIECTB, PACUETHI MAacCh
(oOBEMa, KonMuUecTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB MMEET
IIPUMECH.

XuMHSA U )KU3Hb

Pons xumum B oOecleUeHMH SKOJIOTHYECKOH, JHEPreTHYeCKOW U IHIIEBOM
0€30macHOCTH, pa3BUTHH MeAUIMHBL. [IOHATHE O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUUYECKUX PEAKIUN.

[IpenacraBnenus 00 OOMMX HAYYHBIX MPHUHIUIIAX MPOMBIIUICHHOTO TMOTYyYCHHS
BA)KHEHUILNX BEILIECTB.

UenoBek B MUpE BEIIECTB U MAaTE€pUAJIOB: BaXKHEHIIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepHAJIbl, KPACKH, CTEKJI0, KEpaMHUKa, MAaTEPHUaIbI ISl SJIEKTPOHUKH,
HAaHOMATEpHUaJbl, OPrAaHMUECKHE U MUHEPAIIbHBIE yI00pEHUSI.

XuMHUS W 3I0pOBbE YEJOBEKa: IMpaBWia HCMOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuiia OE30MACHOTO HCIOJIB30BAHUS IPEMapaToB OBITOBOW XUMHUHU B
MMOBCEHEBHOM JKU3HM.

MexmpeameTHbIe CBS3H.

Peanuzanuss MeXnpeaMETHBIX CBsI3ed MpPU M3y4YeHUU OOUIeH W HEOopraHM4YecKon
xumuHn B 11 Kiacce OCYIIECTBISIETCS] Yepe3 HCIIOJIb30BAaHUE KaK OOIIHMX €CTECTBEHHO-



HAyYHBIX TIOHATHH, TaK W TIOHATUH, SBISIOMIMXCS CHCTEMHBIMH JJIS OTACIHHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYUHbIC TIOHATHUS: HAYUYHBIA (DAKT, TUTIOTE3a, 3aKOH, TEOPHs,
aHajgu3, CHHTE3, KIacCH(pUKAIKA, TEPUOJAUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJICIMPOBAHKE, U3MEPEHNUE, SIBIICHUE.

duznka: MaTepus, SHEPTrus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOTI,
PaINOAKTUBHOCTh, MOJIEKYJIa, JHEPreTUYECKUil ypOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSTHHE BEIIECTBA, (PM3MUECKHE BEIMYMHBI U CAMHUIIBI UX HU3MEPCHHS,
CKOPOCTb.

buonorus: kineTka, opraausM, dKocucTema, ormocdepa, MaKpo- ¥ MHKPOIJIEMEHTHI,
BUTAMHUHBI, 0OMEH BEILIECTB B OpraHU3ME.

['eorpadus: MuHEpaspl, TOPHBIC TOPOJBI, IIOJE3HBIE HCKOIaeMble, TOIUIMBO,
PECYpCHL.

TexHomorwsl: XUMHUYECKassh TMPOMBINLICHHOCTh, METALIYPrus, MPOU3BOJACTBO
CTPOUTENIbHBIX  MaTe€pUajoB, CEIbCKOXO3SIMCTBEHHOE  IMPOU3BOJCTBO,  IHINEBAs
MIPOMBIIIIICHHOCTD, dbapmarieBTHIEeCKas MIPOMBIIIJICHHOCTD, MIPOU3BOICTBO
KOCMETHUECKUX  MPEemaparoB, MPOU3BOJCTBO  KOHCTPYKIMOHHBIX  MAaTEpUaJIOB,
AIIEKTPOHHAS TIPOMBIIIIIICHHOCTH, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VIIbTATBI OCBOEHUA ITPOIT'PAMMBI 110 XMUMUWNU HA
HBA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOSHHS OO0 YyJArOIITUMUCS
mporpaMMm cpeaHero ooOmiero oOpa3oBaHusi (JUYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHeiM).  HayyHo-MeToanueckod OCHOBOM i pa3pabOTKH  IUIAHHUPYEMBIX
PE3yJIbTaTOB OCBOEHUS MPOTPAMM CPEIHEro o0Iero o0pa3oBaHus SIBISIETCSI CUCTEMHO-
JESTENbHOCTHBIN MOAXO/.

B cooTBeTcTBUU C CUCTEMHO-IEATENBHOCTHBIM ITOAX0/I0M B CTPYKTYpE TMYHOCTHBIX
pe3yNbTaTOB OCBOEHUS MpeAMeTa «XHUMHs» Ha YPOBHE CpelHEro olIiero oopazoBaHus
BbIJIEJIEHBI CIIEAYIOLIUE COCTABIISAIONIUE!

OCO3HaHME OOYyYaIONIMMHUCA POCCHMCKOM TpakJAaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEEIICHHUIO;

HAJIMYME MOTHUBAIIMH K O0yUYEHUIO;

LEJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEXKAEHHM JMYHOCTH HA OCHOBE
KITFOUYEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;

FOTOBHOCTb M CIIOCOOHOCTH OOYyYarolUMXCsl PYKOBOJCTBOBAaTbCS B  CBOEH
NESITENIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMHU, MPUCYITUMU 1IETTOCTHON CHCTEME
XUMHUYECKOT0 00pa30BaHMUs;

HAJIM4YMe TMPaBOCO3HAHUS YKOJIOTHUYECKON KYJIbTYPhI M CIIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTH )KM3HEHHBIE IJIaHbI.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUA MpeaMeTa «XUMUSD) JOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCHUTATENbHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKHMH,
COIIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH U HJ€a’laMu POCCUKUCKOTO
IpaKIaHCKOTO OOLIECTBA, NPUHIATHIMU B OOIIECTBE HOPMaMHU W MpaBUJIaMH MOBEICHUS,
CHOCOOCTBYIOIIMMHU  TIpOLIECCaM  CaMOIIO3HAHUS, CaMOPa3BUTUS U HPABCTBEHHOI'O
CTaHOBJICHHUS JJUYHOCTU O0YUYaIOIIUXCS.

JluyHOCTHBIE  pe3ylbTaTbl  OCBOEHUS ~ IpeaMeTa  «XHUMHS»  OTPAXKAIOT
c(OpMHUPOBAaHHOCTh  OMbITA  [O3HABATENIbHOM M  MPAKTUYECKOW  AESITeNIbHOCTH
00y4aronMxcs Mo peaau3aliy MPUHITHIX B O0IIECTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHMSA:

OCO3HAHUS OO0YYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSAKY;

NPEJICTABICHUS O COI[MANbHBIX HOPMaX M MPaBUIIAX MEKINYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATENBHOCTH MPU CO3JaHUU Yy4eOHBIX
MPOEKTOB, PEHICHUH YYEOHBIX W TO3HABATENIbHBIX 3a]1a4, BBITIOJHEHUU XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh M MPUHUMATh MOTHBBI, HAMEPECHHUS, IOTUKY U apTyMEHTHI
JOPYTUX IPU aHATU3€ Pa3IUYHbIX BUIOB yUeOHOU e TeIbHOCTH;

2) NaTPMOTHYECKOr0 BOCIIUTAHMSA



[EHHOCTHOT'O OTHOIIEHHSI K UICTOPUYECKOMY U HAYYHOMY HACJIEANIO OT€YeCTBEHHOU
XUMHH,

YBa)KEHUS K TIPOIIECCY TBOPUYECTBA B 00IaCTH TEOPUH U MMPAKTHIECKOTO MPUMEHEHUS
XUMHH, OCO3HAaHUS TOTO, 4YTO JOCTIDKEHUS HAYKH €CThb pe3yJbTaT AJIUTEIbHBIX
HaOIIOACHN, KPOTTOTIUBBIX HKCIEPUMEHTAIBHBIX TOUCKOB, MTOCTOSTHHOTO TPYAa YYEHBIX
U TIPaKTHKOB;

WHTEpECa W TO3HABATEIBHBIX MOTHBOB B TOJYYEHHH W TOCIEAYIOIIEM aHAIH3e
uH(OPMAIIUU O TIEPEOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBE/ICHNUS;

CHOCOOHOCTH OIIEHWBATh CHUTYAIlH, CBS3aHHBIE C XUMHUYECKUMH SBICHUSMH, H
NPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHHUE M MOCTYIIKH CBOMX TOBAPUIIEH C MO3UIIUN
HPaBCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHHE MOCTIEACTBUHN ITUX IMTOCTYITKOB;

4) popMuUpOBaHUSA KYJIbTYPhI 310POBbS:

NOHMMAaHMsI LIEHHOCTEH 310pOBOro M Ge3omacHoro odpasa KM3HU, HEOOXOAUMOCTHU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

cobmoeHuss TpaBuil Oe3omacHOr0 oOOpalieHusi C BEHeCTBaMH B OBITY,
MOBCEJIHEBHOW KU3HU U B TPYJOBOU JESATEIBHOCTH;

NOHMMAaHUS [IEHHOCTH TPABWJI WHAMBHIYATLHOTO M KOJUIEKTUBHOTO O€30TacHOTO
MOBEJICHUSI B CUTYAIUSIX, YTPOXKAIOIIUX 37JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCICNCTBUHA W HENPUATHS BPEAHBIX MPHUBBIYCK (YMOTpeOICHHS
aJIKOTOJIsI, HAPKOTUKOB, KypeHHUS);

5) Tpy10BOr0 BOCTIUTAHUSA:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JIeATEIILHOCTH,
0O0IIeCTBEHHO TMOJIE3HOM, TBOPYECKON U IPYTHX BUAAX NEATEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE y4YacCTHE B PEIIEHUH MPAKTUYECKUX 3a/ay COLMAIbHON
HaNpaBJICHHOCTH (B paMKax CBOETO KJacca, IMIKOJIbI);

UHTEpeca K MPaKTHYECKOMY H3YyUEHHIO PO eccuil pa3InyHoro poja, B TOM 4HCIe
Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHUH;

YBaKEHUS K TPYLY, JIOISAM TpyJa U pe3yabTaTaM TPYAOBOH IesSTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHAYAJbHOW TPACKTOPUH O0Opa30BaHUS,
Oynymeld mpodeccun M peamu3aluy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JIOrHYEeCKOro BOCIIUTAHHUSA:

HKOJIOTUYECKH 1€JeCOO00Pa3sHOr0 OTHOIIEHUS K TPUPOAE, KaK HMCTOYHUKY
CYIIECTBOBaHUS JKU3HH Ha 3emie;

NOHMMAHMUS  TJ00aJbHOTO  XapakTepa HSKOJOTHYECKUX MpoOieM,  BIHSHHSI
IKOHOMHYECKHUX MPOIIECCOB HAa COCTOSIHUE TPUPOTHON U COIUATBHOM CPEIIbI;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTMKCHUNW XUMHH JJIS PELICHHS
BOIPOCOB PallMOHAIBHOTO MTPUPOIOIIOIB30BAHUS;



AKTUBHOTO HENPUSATHUS JEUCTBUM, MPUHOCAIIMX BpEJ OKPYKAIOIWIECH MPUPOIHOU
cpene, YMEHHsS TIPOTHO3MPOBATH HEONAroONMpHUSATHBIE SKOJIOTMYECKHUE IOCIICICTBUS
MPEANPUHUMAEMBIX JEUCTBUN U NPEAOTBPALIATh UX;

HaJIMYHUsl Pa3BUTOTO IKOJIOTHUECKOTO MBIILICHUS, IKOJIOTUUYECKON KYJIbTYpPHhI, ONbITA
JEATETbHOCTU HKOJIOTUYECKOW HAIPaBICHHOCTHU, YMEHUS PYKOBOACTBOBATHCS HMHU B
MMO3HABATEIPHOM, KOMMYHHUKATUBHON M COIIMAIBHOM TMPAKTHUKE, CIOCOOHOCTH U YMEHHS
aKTUBHO MPOTUBOCTOSITH UICOJIOTUU XeMOGPOOHH;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH B OOIIECTBEHHON MPAKTHKU;

MOHUMAaHUs crenu(PUKU XUMHUHM KaK HayKd, OCO3HaHUsl €€ poyi B POpMUPOBAHUU
palMOHAJIBFHOTO HAyYHOTO MBIIIJIEHUS, CO3JaHUW IIEJIOCTHOTO TMpEeJACTaBICHUs 00
OKpY)KaIOIIEM MHUpPE KaK O €IMHCTBE MPHUPOJLI U 4YEIOBEKAa, B MO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUHU MPoOIeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTHU B 0COO0M 3HAYMMOCTH XUMUH JJIsI COBPEMEHHOM [IUBUIU3AINU: B €€
I'YMaHUCTUYCCKONH HAMpaBICHHOCTH M BaXHOM POJXM B CO3JaHUM HOBOH 0a3bl
MaTepUaIbHON KYJIBTYphI, PEIICHUH TJI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEUeCTBa — CHIPhEBOM, YPHEPTETUUECKOM, TTUIIIEBON M AKOJIOTHYECKOW OE30IaCHOCTH,
B Pa3BUTHUU MEIUIMHBI, OOECMEUEHHWU YCJIOBHH YCIEIIHOTO TPyAa U HSKOJIOTUYECKH
KOM(OPTHOM )KMU3HM KaXJO0T0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOU TPAMOTHOCTU: MOHUMAHMS CYIIHOCTH METOJIOB TO3HAHUS,
HCIIONTB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh IOJydaeMbIe
3HAHUS JJIA aHATU3a U O0BSICHEHUS SIBJICHUI OKPY>KAIOIEro MUPa U TPOUCXOASIINX B HEM
W3MEHEHUH, YMEHUS JejaTh 000CHOBAHHBIC 3aKIIOUYEHUS Ha OCHOBE HAY4YHBIX (DAKTOB U
UMEIOIINXCSI TAHHBIX C IEJIBI0 MOTYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIBHO HCIIOJIb30BaTh XWMHYECKUE 3HAHUS JUISI PEIICHUS
po0JieM B peabHbIX )KU3HEHHBIX CUTYaIIUsIX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON IeATeIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJyY€HHIO HOBBIX 3HAHUM MO XUMHUHU B COOTBETCTBHHM C >KMU3HCHHBIMU
MOTPEOHOCTSIMH;

UHTEpEeca K OCOOCHHOCTSM TpyJda B pa3iudHbIX cdepax mnpodeccruoHaIbHON
JICSITCIIEHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS y4eOHOTO TIpeMeTa « XuMUs» Ha yPOBHE
cpeaHero obiero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUTSE dbopmupoBaHus MHUPOBO33PEHHUS o0y4JarImmxcst
MEXIUCIUIIIHHAPHBIE  (MEXIpPEAMETHBIC) OOIIEHAYYHbIC TIOHATHS, OTPaKAIOIIUE
[IEJIOCTHOCTh HAYYHOUH KapTUHBI MUPA U CHIEIU(UKY METOJIOB IMO3HAHUS, UCTIONB3YEMBIX B
€CTECTBEHHBIX HayKax (MaTepwusi, BEIIECTBO, JHEpPTrus, SBIEHUE, TMPOIECC, CHUCTEMA,
HAy4YHBIN (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS, MCCIEIOBaHUE,
HaOII0/IeHNE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHUE);



YHUBEpCaAJIbHblE yueOHble JEHCTBUS (IIO3HABaTeNbHbIE, KOMMYHUKAaTHUBHBIE,
peryysTuBHBIE), obecreunBaroniye (opMHpOBaHHE (PYHKIMOHAIBLHOW TI'PaMOTHOCTH U
COIMATbHON KOMIETEHIIMH 00yJaroInXcsi;

CHOCOOHOCTh 00YYarOIIMXCSl HCIOJIBb30BATh OCBOECHHBIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUECKHE 3HAHUS U YHUBEpPCAJIbHbIE yUeOHbIE NEHCTBUS B MO3HABATEIbHOU U
COLIMAJIHOM NMPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMHU Y4€OHBIMU
II03HABATEIbHBIMUA, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JIE€HCTBUIMM.

OgyageHne yHUBEPCAJIbLHBIMH Y4€OHBIMH N03HABATEIbHBIMH e CTBUAMMU:

1) 6a30Bble JJOTMYeCKHe AeliCTBUSA:

CaMOCTOATENBHO (POPMYIUPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccmMaTpuBarh;

OTNPEENATh LeNIN eATEIbHOCTH, 3a/1aBasi HapaMeTPhl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHTD PE3YNbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEJISIMU;

MCIIOJIb30BATh MTPU OCBOEHUU 3HAHUHN MPUEMBI JIOTHYECKOTO MBIIIJIEHUS — BBLACIATh
XapaKTepHbIE IPU3HAKU IOHATUNA M YCTAHABIMBAaTh UX B3aWMOCBA3b, HCIIOIb30BATh
COOTBETCTBYIOLIUE MOHATHS ISl OOBSICHEHUS OTJAENbHBIX (PAKTOB U SIBJICHMUIA;

BBIOMPAaTh OCHOBAHUS M KPUTEPUU I KIACCHU(PHUKAIMKU BELIECTB U XUMHUYECKUX
peakuuii;

YCTaHABJIMBATH IPUYMHHO-CJIEICTBEHHBIE CBSA3H MEKIY U3yYaeMbIMU SBICHUSAMY;

CTPOUTH JIOTUYECKHE pacCyXAeHHs (MHIYKTHUBHBIEC, JENYKTUBHbBIE, 110 aHAJIOTHH),
BBIABIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEYUS B  PacCMAaTPUBAEMBIX  SIBJICHHUSX,
(GbopMyIHpOBaTh BBIBOJIbI M 3aKIIOUYECHHUS;

OPUMEHATh B MPOLECCE IO3HAHMS, MHCIIONb3YyEMbIE B XHUMHHM CHMBOJUYECKHE
(3HaKOBbIE) MOJIENH, MPEe0OPa30BLIBATh MO/JIEIbHbIE IPEJICTABICHUS — XMMHUUECKHUIN 3HAK
(cuMBOJI) 37eMeHTa, XUMHUYecKas (opMylia, YpaBHEHHE XHMHUYECKON peakuuud — MpU
pelieHn Y4eOHBIX IO3HAaBaTENIbHbIX M TMPAKTUYECKUX 3a]ay, NMPUMEHSATh Ha3BaHHbIC
MOJIETIbHBIE TIPEJICTABIEHUS ISl BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3Y4YaeMBbIX
BELIECTB M XUMUYECKUX PEAKIIH.

2) 0a3oBbIe HCCIeA0BaTeIbLCKHE eCTBUS:

BJIa/IETh OCHOBAMH METOJIOB HAYYHOT'O [MO3HAHUS BEIIECTB U XUMHUECKHUX PEAKIUI;

bopMynaHpoBaTh LENU M 3aJa4d HUCCIIEIOBaHMS, HCIONb30BATh IOCTABICHHBIE U
CaMOCTOSITENbHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (DOPMUPOBAHUSI TUIOTE3bl 1O MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHHH;

BJIa/IETh HABBIKAMHU CAaMOCTOSTEIBHOTO TUIAHUPOBAHUS U MPOBEJICHUS YUCHHUYECKUX
IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHHUs HaONIOAaTh 3a XOJIOM Ipolecca,
CaMOCTOSTEIHHO IPOTHO3UPOBATH €0 pe3yibTar, OpMyIHpPOBaTH 000OIIEHUS U BHIBOIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHMS, COCTABIATh OOOCHOBAHHBIN
OTU€T O MpOJIeTaHHON paboTe;

nproOpeTaTh ONBIT YYEHUYECKON HMCCIIE0BATEIBCKON U MPOCKTHOM AESITeIbHOCTH,
MPOSBIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB pELICHUS
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B ITO3HAHUS.



3) padora ¢ undopmanmeii:

OpPUEHTHUPOBATHCSA B PA3NMYHBIX MCTOYHMKAX HH(OpManuu (HaydHO-NOMYJsIpHas
JUTEpaTypa XMMHUYECKOIO COJAEpXkKaHMs, CIpaBOYHbIE MocoOus, pecypcel WHTepHera),
aHAJIM3UPOBATh MH(OPMAIIMIO PA3IMYHBIX BUAOB U (OPM MpPEACTABICHUS, KPUTUUECKH
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTE;

(GopMyIHpPOBaTh 3alPOCHl U MPUMEHATH Pa3IUYHble METObI IPU MTOMCKE U OTOOpE
uH(pOopMaLUY, He0OOXOIUMOMH J1JIs1 BBINOJIHEHUS YUEOHBIX 337a4 ONPEeIEHHOTO TUIIA;

OpuoOpeTaTb  OMBIT  MCIOJNb30BAHUA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3InYHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSATENbHO BBIOMPATH ONTUMANbHYIO (hOpPMY MpencTaBiIeHUs HH(POPMAILUH
(cxeMbl, rpaduKy, 1UarpamMmbl, TaOJULBL, PUCYHKH U IPYTHE);

UCMOJIb30BaTh HAy4YHBIN SI3bIK B KaueCTBE CpEACTBA MpU paboTe ¢ XUMHUECKOI
uH(pOpMaLUEN: TPUMEHATh MEXIpPEeIMETHbIE ((PU3nUecKue U MaTeMaTHUECKHUE) 3HAKU U
CUMBOJIBI, GOpMYJIbl, a0OpeBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPENICTBA
HarJIsJHOCTH.

OgyageHne yHUBEPCAJbHBIMH KOMMYHUKATHBHBIMH JAeHCTBUSIMU:

3aJjaBaTh BONPOCHI 0 CYIIECTBY OOCY)XJaeMOW TeMbl B XOZ€ Juajora H/WiH
JUCKYCCHH, BBICKa3bIBaThb WJEH, (OPMYyIUPOBATh CBOU MPEIIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS NIPEJVIOKEHHOM 3a1a4u;

BBICTYIIaTh C TpPE3CHTAIel pe3ylbTaTOB I[O3HABATEIBHOM J1€ATEIbHOCTH,
IIOJIYYEHHBIX CaMOCTOSITEIbBHO WJIA COBMECTHO CO CBEPCTHUKAMM IpPU BBIIOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTA, NPAKTUUYECKOW paboThl IO HCCIEAOBAHUIO CBOMCTB
U3YyYaeMbIX BEIIECTB, peajH3alli y4eOHOro MpoeKkTa U (POpPMYIHpPOBATH BBIBOJBI 10
pe3ynbTataM MpOBEAEHHBIX HCCIEIOBAaHUI NYTEM COTJIacoBaHUS MO3ULUNA B XOJe
00CYXIeHUS 1 0OMEHA MHCHHSIMHU.

OgyageHNe YHUBEPCAJBHBIMH PeryJATHBHBIMH J1CHCTBUAMM:

CaMOCTOSITENIbHO  IUIAHMPOBaTh M OCYLIECTBIATh CBOIO  I103HABATEJBHYIO
NEeSTENbHOCTD, ONpeieNsis e€ LIeIu U 3aJ1a4k, KOHTPOJIUPOBATh U [0 MEpe HEOOXOAUMOCTH
KOPPEKTUPOBATh TMpeJjiaraeMblii aJrOpuTM JCHCTBUII TpPU BBITIOJIHEHUN YYEOHBIX U
UCCIIEIOBATENIbCKUX 3a/ay, BbIOMpaTh Hanbosnee 3(pPEeKTUBHBIN COCOO MX pELIEeHUs C
Y4€TOM MOJTYyYEHHUSI HOBBIX 3HAaHUI O BEIIECTBAX U XUMUUYECKUX PEAKIUIX;

OCYUIECTBIISITh CAMOKOHTPOJIb CBOEH JIeATEIbHOCTH Ha OCHOBE CaMoOaHalu3a U
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATBI
10 KVIACC
[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «Oprannyeckas XuMUs» OTpakaroT:
c(hOpMHUPOBAHHOCTh MPEJICTABICHUI O XUMUYECKOW COCTABIIAIONICH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA, POJIM XUMUHU B TTIO3HAHUU SBJICHUI PUPOJIBI, B (POPMUPOBAHUHU
MBINJICHUS U KYJIBTYPbI TUYHOCTH, €€ )yHKIIMOHATBLHOU TPAMOTHOCTH, HEOOXOIUMOM ISt



pelIeHns MPaKTUYECKUX 3a/1a4 U HKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJIHOMU CPELE;

BJIAJICHUE CUCTEMOM XMMHYECKHX 3HAHUM, KOTOPas BKIIFOYAET: OCHOBOIOJIATAOIINE
MNOHATHS (XUMUYECKUN DIIEMEHT, aTOM, OJJIEKTpOHHash o00O0JI0YKa aToMa, MOJIEKYJa,
BaJICHTHOCTb, JJIEKTPOOTPUIATEIBLHOCTh, XUMHYECKasi CBsI3b, CTPYKTypHas ¢opmyia
(pa3BépHyTas M COKpaI€HHas ), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YIIepOIHBIHI
ckenet, GQyHKIMOHANIbHAS TPYIa, paauKal, U30MEpHs, U30MEPhI, TOMOJIOTUYECKUI Ps/I,
TOMOJIOTH, YTJIEBOJIOPOJIbI, KHUCIOPOJ M a30TCOAEPKAIME COCIUHEHHS, MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISIPHBIE COCAUHEHUS); TEOPUH U 3aKOHBI
(Teopust cTpoeHus opraHudeckux BemecTB A. M. ByTiepoBa, 3ak0oH COXpaHEHUS MacCChI
BEILIECTB); 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN S3bIK XMMUU; MUPOBO33PEHUYECKHUE 3HAHUSA,
JeXale B OCHOBE NMOHUMAHUSI NMPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUU,
dakToorMUecKue CBEIACHUS O CBOMCTBax, COCTaBe, TMOJYy4eHMH U Oe30macHOM
UCIIOJIb30BAHUM  BAXKHEHMINIUX OpPraHMYECKHMX BEHIECTB B OBITY U MPAKTUYECKOUN
NeSATeTbHOCTH YEJIOBEKA;

c(hOpMHUPOBAaHHOCTh YMEHUN BBISBIATh XapaKTepHbIE TMPU3HAKH TOHATHUH,
yCTaHABIMBAaTh HMX B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME TMOHATUS TPHU
ONMCAHUU COCTaBa, CTPOCHUS U MIPEBPAICHUI OPraHUYECKUX COEIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIB30BATh XUMHYECKYIO CHUMBOJIMKY  JUIS
COCTaBIICHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, cOKpaméHHo) (opmyn
OpraHWYECKHX BEIIECTB M YPaBHEHUN XUMHUUYECKHX PEaKIMi, M3roTaBIMBAaTh MOJEIH
MOJIEKYJI ~ OpPTaHWYECKHX BEIIECTB Ui  WUIIOCTpAaMd HMX  XUMHUYECKOTOo U
MIPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMHUPOBAHHOCTh YMEHUN  yCTAHABIMBATh MPUHAICKHOCTh HM3yUYEHHBIX
OpraHWYEeCKHX BEIIECTB MO MX COCTaBY U CTPOCHHUIO K OMpENeIEHHOMY KiacCy/Tpymie
coeMHEeHUM  (YIJIeBOJOPOJbI,  KHUCIOPOJ M  a30TCOAEpP)KAIIUE  COCIAUHEHUS,
BBICOKOMOJICKYJISIPHBIC COEAMHEHUs), JaBaTh WM Ha3BaHUS 1O CHUCTEMAaTHYECKOM
Homenkinarype (IUPAC), a Ttaxke NpUBOAUTH TPHUBHAIBbHBIE HA3BaHUS OTACIHHBIX
OpraHWYEeCKUX BEIIECTB (ITUJICH, MPOMWJICH, alleTHJICH, ITHICHIJMKOJb, TIUIEPHUH,
denon, dopmanpaeru, aneTanbIeTHA, MypaBbUHAs KHCIIOTa, YKCYCHas KHUCIJOTa,
OJICMHOBAsl KUCJIOTa, CTEApUHOBAs KUCIOTa, TJIIOKO3a, (PpyKTO3a, KpaxMmal, LeJI03a,
[JIMIUH);

c(hOpMUPOBAHHOCTH YMEHUS OMPEACIISITh BUIbI XUMHUYECKOM CBS3U B OPTaHHUUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

chOpMHUPOBAHHOCTh yYMEHHSI NPUMEHSTh  TOJOXKEHUS TEOPHUH  CTPOCHUS
oprannyeckux BemiectB A. M. byrtnepoBa 1y 0OBsICHEHHs] 3aBUCHMOCTH CBOWMCTB
BEILIECTB OT UX COCTABAa U CTPOCHHUS; 3aKOH COXPAHEHUSI MaCcChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpPOEHHE, (HU3UYECKUE U
XUMUYECKHE CBOMCTBAa TUIHMYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKUX
BeIIeCTB (METaH, 3TaH, dTUJICH, MPOMUJIEH, alleTUiIeH, OyTaaueH-1,3, metundyranuen-1,3,
O€H30J1, METaHOJI, 3TaHOJI, STUJICHTJINKOJIb, TJIUIEPUH, (DEHOI, alleTaIbIeT U], MypaBbUHAS
U YKCYCHasl KHCJOTHI, TJIFOKO3a, Kpaxmaj, Ie/UTF0J03a, aMHHOYKCYCHasl KHCJIOTa),



WUIFOCTPUPOBATh TE€HETHUUECKYIO CBSI3b MEXKJy HUMU YPaBHEHHUSIMU COOTBETCTBYIOLIHUX
XUMHUYECKHUX PEAKIUH C UCTIONh30BAHUEM CTPYKTYPHBIX (POpMYI;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHHUKH YIJIEBOJOPOJIHOIO CHIPhS
(HedTh, MPUPOAHBIN Ta3, YTOJIb), CIOCOOBI UX MEPepabOTKU U MPAKTUUECKOE TPUMEHEHHE
IPOJYKTOB NepepadoTKu;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOAUTH BHIYUCICHUSI 10 XUMHUUECKUM YpPaBHEHUSIM
(Maccbl, 00bEMA, KOJIMYECTBA UCXOAHOIO BEIIECTBA WIIM MPOAYKTA PEAKIIMH IO U3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJJTHOTO M3 UCXOAHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUW BIAJETh CUCTEMOW 3HAHUN OO0 OCHOBHBIX METOJAX
HAay4YHOr'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMHUU IPU U3YYEHUU BEUIECTB U XUMHYECKUX
ABJICHUN (HaOJMIOJeHUEe, H3MEpPEHHE, SKCIEPUMEHT, MOJIECIMPOBAHUE), HCIIOIb30BAThH
CHUCTEMHbIE XMUMHWYECKHWE 3HAHMS ISl NPUHATHUS PEUICHUNM B KOHKPETHBIX YKU3HEHHBIX
CUTYallUSX, CBA3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOJATh TPaBWJIA TMOJIB30BAHUS XHUMHYECKOU
MOCYJI0M 1 1a00paTOpHBIM 000PYAOBaHUEM, A TAKXKE MPABHIIa OOPAIICHHS C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIUSIMH T10 BHITIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OIIBITOB;

c(OpMHUPOBAHHOCTb YMEHH MJIAHUPOBATH U BBIIIOJIHATh XUMHUYECKHUI SKCTIEPUMEHT
(mpeBpallleHHs] OPraHMYECKUX BEIIECTB IPU HarpeBaHUHU, IOJYYEHUE STUIICHA U U3YUCHUE
€ro CBOMCTB, KAU€CTBEHHbIE PEaKLMU OPraHUYECKUX BEILECTB, JeHATypanus OEIKOB MpU
HArpEeBaHUU, IIBETHBIE pEaKIUU OETKOB) B COOTBETCTBUM C TMpaBUJIAMH TEXHUKHU
0€30MacHOCTH Mpu OOpallleHWH C BeHleCTBaMH M JaObOpaTOpHBIM O00OPYJOBaHHUEM,
MPEJICTABISATh PE3yJAbTAaThl XUMHUYECKOTO 3KCIEepUMEHTa B (opMme 3amucu ypaBHEHUI
COOTBETCTBYIOUIMX peakluuid U (OpMYIHPOBATH BEIBO/BI HA OCHOBE 3THX PE3YJIbTATOB;

cOPMHUPOBAHHOCT ~ YMEHHM  KPUTHYECKHM  aHAIM3UPOBATh  XHUMHUYECKYIO
MH(OPMALINIO, MTOJIY4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeICcTBa MaccoBOM MHGpOpMaluy,
HNHTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COONIOAATH MpaBUiIa IKOJIOTHUYECKH 11e1eco00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOU AESITEIHHOCTH B IIENISAX COXPAHEHUS CBOETO 370POBbS U
OKpYXarouieil NpUpOIHON Cpelbl, OCO3HaBaTh OMACHOCTh BO3JIEUCTBUS Ha >KUBbIE
OpraHu3Mbl ONPEACTEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAas cMbIca nokazarens 11K,
NOSICHATh Ha MpUMeEpax CHOCOObl YMEHBIIEHUS W TPEJOTBPALIECHUS HX BPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

Uil 00yJarouMxcs ¢ OrPAaHMYEHHBIMM BO3MOKHOCTSIMH 3J0POBBSI: YMEHHE
NPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JIOCTYIHBIX METOIaX MO3HAHMS BEIIECTB U XUMUYECKUX
SIBIICHUM;

JUISL CIIETIBIX W CIa0OBUISAIIMX OOYYaroUIMXcs: YMEHUE HCIOJIb30BaTh peibedHO-
TOUYCHHYIO crcTeMy oOo3HadeHuit JI. bpaiins s 3anucu XuMuIeckux Gopmyit.

11 KIJACC

[IpenmeTHbIe pe3ynbTaThl OcBOeHUs Kypca «OOmas ¥ HeopraHudeckas XHUMHs
OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN: O XUMHUYECKON COCTaBIISIONICH €CTeCTBEHHO-
HAy4YHOM KapTUHBI MUPA, POJIM XMMUU B IO3HAHUU SBJICHUH MPUPOBL, B (POPMUPOBAHUU
MBILUIEHUS U KyJIbTYPBI TUYHOCTH, €€ PYHKIIMOHAIBLHOW IPaMOTHOCTH, HEOOXOAUMOM 115t



pelIeHns MPaKTUYECKUX 3a/1ad U HKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOU CPELE;

BJIQJICHUE CUCTEMOW XMMHWUYECKUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJIATAOIIIHE
HOHATHS (XUMHUYECKHIA DJIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAIN ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OOBEM, BaJEHTHOCTb, AJIEKTPOOTPULATENBHOCTD,
CTENeHb OKHCIIEHUS, XHUMHUYECKas CBA3b (KOBAJICHTHAs, HMOHHAsg, MeETaJTHYecKas,
BOJIOPOJHAs), KPUCTANIMYECKAs] pPEHIETKA, THUIBI XUMUYECKHX pEaKlUid, pacTBop,
AIIEKTPOJIUTHI, HEJJEKTPOJIMTHIL, DJIEKTPOJUTUYECKAS] JUCCOLMALUS, OKUCIUTEND,
BOCCTAHOBUTEIIb, CKOPOCTh XHUMHUYECKON peaklny, XMMUYECKOE PAaBHOBECHUE); TECOPUHU U
3aKOHBI (T€OpHsl DIEKTPOJUTUYECKON JuccolMaluy, nepuoandeckud 3axon J. M.
MeHnaeneeBa, 3aKOH COXPAaHEHMS MAacChl BEIIECTB, 3aKOH COXPAHEHUs W IPEBPAILCHUS
HHEPrUM MPH XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIUE B OCHOBE IMOHUMAaHUS NPUYUHHOCTA U
CUCTEMHOCTU XUMHUUYECKUX SIBICHUMN, (PaKTOJIOTHUECKHE CBEJCHUSI O CBOWCTBAX, COCTABE,
MOJIYYEHUHU U 0€30MaCHOM UCIIOJIb30BAHUH BAXKHEHIIINX HEOPTAHUYECKUX BEIIECTB B OBITY
U IPaKTUYECKOM JIeATEIbHOCTH YEI0BEKA;

chOpMUPOBAHHOCT, YMEHUU BBISBISATH XapaKTepHbIE TMPU3HAKUA TOHATHH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATUS TpU
ONMCAHUY HEOPTraHWYECKUX BEIIECTB U UX MPEBPALCHHUI;

c(OpMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMUYECKYI0 CHUMBOJHMKY ISt
cocTaBieHus GOpMYJ BEIIECTB U yPaBHEHUN XMMHUECKUX PEaKIMi, CHCTEMaTUUECKYIO
Homenknarypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OT/ICTBLHBIX HEOPTAHMYECKUX BEIIECTB
(yrapHslii a3, yriIeKUCIbIN ra3, aMMHaK, raiéHas u3BeCThb, HeTaléHasi U3BeCTh, TUTHEBAs
co/ia, MUPUT U APYTrHUe);

c(hOpMUPOBAHHOCTh YMEHUU OMPEACNATh BaJECHTHOCTh U CTENEHb OKHCIICHHS
XUMHUUYECKHUX BJIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOIO COCTABA, BUJ XMMHUYECKON CBSI3H
(koBajieHTHAs, HOHHAs, META/NIMUeCKasi, BOJOpPOJHAs) B COCAUHCHUSAX, THI
KPUCTAJUTMYECKON PEHIETKH KOHKPETHOTO BelllecTBa (aTOMHAsl, MOJIEKYJISIpHAs, HOHHAs,
METaJUTMYECKas ), XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHCHHUIA;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIWBATH MPHHAJIC)KHOCTh HEOPTaHHMYECKHX
BEUIECTB IO HX COCTaBYy K OMNpeNeIEHHOMY KiacCy/Tpylme COeIMHEHUU (MpocThie
BEIIECTBA — METAJUIbl M HEMETaJUIbl, OKCHJIbI, OCHOBaHHUS, KHUCIOTHI, aM(OTEpHbIE
TUAPOKCHJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMI PACKpPBIBATh CMBICI Tepuoaudeckoro 3akona [[. WU.
MenzeneeBa U JEMOHCTPHPOBATH €T0 CHCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DJJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepuoguueckoil CUCTEMBI XUMHUYECKUX
anemenToB J[. 1. MenzeneeBa, UCHIONB3ys MOHATHS «S-, P-, d-DJICKTPOHHBIE OPOUTAIIHY,
«QHEPreTUYecKue YypOBHU», OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHUS  CBOMCTB
XUMHYECKUX DJIEMEHTOB M MX COCIMHEHMHM IO nepuonaMm u rpynmnaMm l[lepuonmyeckon
CUCTEMBI XUMHUUYECKUX dJieMeHTOB [[. 1. MeHnneneena;



c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOICTBa HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJITBEPKIATh CYIIIECTBOBAHUE
TCHETHYECKON CBSI3M MEXKIy HEOPTaHMYECKHMMH BEIIeCTBAMH C TIOMOIIBIO ypaBHEHUU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIHIA;

c(OpMHUPOBAHHOCTh YMEHHS KJIACCH(PUIIMPOBATH XWMHUYECKAE PEAKIHUH TI0
Pa3IUYHBIM MPU3HAKAM (YUCIIY U COCTaBY pearupyronnx BEIIecTB, TEIUIOBOMY YD PeKTy
peaKIuu, N3MEHEHHUIO CTEIIEHEH OKUCIICHUS AJIEMEHTOB, 00PAaTUMOCTH PEAKIIUH, YIACTHIO
KaTajau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUH COCTaBIISATh YPABHCHHS PEAKIUNA PA3IUYHBIX THUIIOB,
MOJIHBIE M COKpAIEHHBIE YpaBHEHUS peakliii HOHHOTO OOMEHa, YUUTHIBasl YCIOBUS, IPU
KOTOPBIX ATH PEAKIIMH UIYT IO KOHIIA;

chOpMHUPOBAHHOCTh ~ YMEHUH  MPOBOAMTH  PEAKUWH,  MOJITBEPKIAOIINE
KaueCTBEHHBIM COCTaB PA3JIMYHBIX HEOPTAaHMYECKHX BEIIECTB, PACIIO3HABATH OMBITHBIM
nyTéM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMHUPOBAaHHOCTH YMEHHH  PacKphIBaTh CYIITHOCTH OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIFHBIX PEAKIUI MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3THUX
peakuuii;

c(hOpMHUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peaKkuu OT Pa3IWYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHUYECKOTO PAaBHOBECHS B
3aBHCHMOCTH OT BHemIHero BozneicTBus (mpunmun Jle laTtensbe);

c(hOpMHPOBAHHOCTh YMECHHUI XapaKTEPU30BATh XMMHUYCCKUE TTPOIIECCHI, JICKAIIHE B
OCHOBE TMPOMBIIUICHHOTO TIOJY4YEeHUsI CEpPHOM KHUCIOThI, aMMHaka, a TaKKe
c(hOpMHPOBAHHOCTH TPEJCTABICHUA 00 OOIIUX HAYyYHBIX MPUHIIUINIAX M DKOJIOTHUECKHX
npobiieMax XMMHYECKOTO MMPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH TPOBOJAWTH BBIYUCIICHUS C WUCIIOJIb30BAHUEM ITOHSATHUS
«MaccoBas J0JIsl BEIIECTBA B pacTBOPE», 0ObEMHBIX OTHOIICHHUH Ta30B MPU XUMUYECKUX
PEaKIusIX, MacChl BEIIECTBA WIH 00hEMA Ta30B MO W3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3 dekTa
peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChl BEIIECTB, IPEBPAICHUS U COXPaHCHUS
DHEPTUH;

c(hOpMUPOBAHHOCT, YMEHUM COOMIOJIaTh MpaBWiIa TOJb30BAHUS XUMHYECKON
NoCyZ0i 1 1ab0opaTopHBIM 000PYIOBAaHUEM, a TAKXKE MTPaBUiIa OOPAIEHUs C BEIIECTBAMU
B COOTBETCTBHUU C MHCTPYKIIMSIMH 10 BBITIOJTHEHUIO JJa00OPATOPHBIX XUMUUYECKUX OITBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH MJIAHUPOBATH U BBITIOJIHATh XUMHUYECKHI SKCTIEPUMEHT
(pasnmokeHrne MEepoKCHa BOJOPO/Ia B MPUCYTCTBUH KaTaaU3aTopa, OMpPEIeIICHUE CpeIbl
pPacTBOPOB BEIICCTB C IOMOIIBI YHHUBEPCAJIBHOTO WHIWKATOPA, BIUSHUC PA3THMYHBIX
($haKkTOpOB Ha CKOPOCTh XMMHYECKOW PEaKINU, PEAKIIMA HOHHOTO 0OMEHa, KaueCTBEHHBIE
peaknuu Ha cynbdar-, kapOoHAT- W XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHWUs, PEIICHHEC
AKCIIEPUMEHTANIBHBIX 3a7a4 o TeMaMm «Metamib» u «HemeTamisl») B COOTBETCTBUH C
NpaBWJIAMH TEXHUKH OE30MAaCHOCTH MPU OOpaICHUHM C BEIICCTBAMHU U J1a0OpaTOPHBIM
000pyZ0BaHHEM, TPEACTABIATH PE3YJIBTATHl XUMHUYECKOTO OJKCIIEPUMEHTa B (opme
3aMKMCH YPaBHCHUW COOTBETCTBYIOIIMX PEaKIUil U (OpMYyIUPOBATh BBHIBOJBI Ha OCHOBE
ATHX PE3yJbTATOB;



cOpMHUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  aHAJU3UPOBATh  XUMHUYECKYIO
uH(pOpMALIUIO, TOJYy4aeMyld M3  pa3HbIX HMCTOYHHMKOB (CpeACTBa  MacCOBOM
KOMMYHUKaIuu, THTepHeT U ApyTHX);

c(hOpMHUPOBAHHOCTh YMEHHM COOIIOATh MpaBuila SKOJIOTHUYECKH 11eJecCO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM NEATEIHLHOCTH B IEJISIX COXPAHEHUS CBOETO 3J0POBBS U
OKpYXaloleil MpUpPOIHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JIEUCTBUS Ha >KUBBHIC
OpraHu3Mbl OMpPENCIEHHBIX BEIIECTB, MOHUMAas cMbIch mokazatens [IJIK, moscHsaTh Ha
npuMepax CrocoObl YMEHBIICHHUS M TMPEJOTBPALICHUS WX BPEIHOTO BO3ICHCTBUS Ha
OpTraHu3M YeJIOBEKa;

JUIsE  00yJarommxcs C OrPaHMYEHHBIMH BO3MOKHOCTSIMH 3J0POBBSI: yMEHHE
MPUMEHSITH 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUH;

JUISL CHETBIX U CIA0OBUIANIMX OOYYAIOUIUXCS: YMEHHUE HCIOJb30BaTh pelbeHO-
TOYCUHYIO crcTeMy o0o3HaueHuit JI. bpaitns st 3anucu xumMuueckux GopMyit.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacoB
HaumeHoBaHue pa3aesioB u DJIeKTPOHHBbIE (IU(pPOBHIE)
Ne i/nn Konrpoububle IIpakTHueckue
TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIe PeCypPChI
padoThI padoThI
Paznen 1. Teopernyeckue 0CHOBbI OPraHMYeCKO XUMHUH
[Ipenmer oprannueckou
.T .
1.1 RUIMIH. 7 COPIT CTPOCHIA . 3 https://resh.edu.ru/subject/29/10/
OpPraHUYECKUX COCTUHEHUN A.
M. byrneposa
Hroro mo pazaeny 3
Pa3znen 2. YruaeBoaopoabt
IT .
2.1 PEACIBHBIC YIICBOAOPOAH 2 https://resh.edu.ru/subject/29/10/
— aJIKaHbI
Henpenensubie
2.2 YTIIEBOIOPOIBI: ATTKEHBI, 6 1 https://resh.edu.ru/subject/29/10/
aJIKaIMeHbI, AJIKUHBI
A .
2.3 POMATIHCCIHE 2 https://resh.edu.ru/subject/29/10/
YTJIEBOJOPO/IbI
[IpupoaHbIE HCTOYHUKHU
2.4 YTIIEBOJIOPOJIOB M HIX 3 1 https://resh.edu.ru/subject/29/10/
nepepaboTka
Uroro no pazneny 13
Pa3znea 3. Kuciopoacoaep:xamme oprannyeckue coeIMHEeHU s



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

3.1 Cruptel. DeHOM 3 https://resh.edu.ru/subject/29/10/
3.2 ATbaernjsl. KapooHoBbe 7 https:/resh.edu.ru/subject/29/10/
KUCIOTHI. CII0XKHBIE (QDUPBI
3.3 VrieBoasl 3 https://resh.edu.ru/subject/29/10/
Hroro mo pazaeny 13

Paznen 4. Azorcoaep:xanue OpranHnvecKue coeInHeHus

4.1

AMUHBL. AMUHOKHUCJIOTEIL.
benku

Hroro no pazneny

3

3

https://resh.edu.ru/subject/29/10/

Paspnen 5. BbicokoMos1eKyJIsIpHbIE COeIMHEHUSA

[Mnactmaccsl. Kayayku.

5.1 2 https://resh.edu.ru/subject/29/10/
Bonokua
Hroro no pazneny 2
OBILEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

KoauuyecTBo 4acoB

Nen/m  HaumMeHOBaHHe pa3esioB U DJIeKTPOHHBbIE (IU(PPOBHIE)
KonTpoabubie IlpakTnyeckue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe PeCypPChI
padoThI padoThI
Paznen 1. Teopernyeckue 0CHOBbI XUMUH
CtpoeHue aToMOB.
[Tepuonnueckuii 3aK0H U
1.1 [Tepuoamueckas cucrema 3 https://resh.edu.ru/subject/29/11/
XAMHUYECKUX deMeHTOoB /I. .
Meuneneena
C . .
1.2 TPOCHHE BetllecTBa 4 https://resh.edu.ru/subject/29/11/
MHoroo6pa3ue BemecTB
1.3 XUMHYCCKHE PEaKIUH 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 13
Paznen 2. Heoprannyeckasi XumMust
2.1 MeTtamist 6 https://resh.edu.ru/subject/29/11/
2.2 Hemeramist 9 1 https://resh.edu.ru/subject/29/11/
2.3 CBA3H HEOPraHHUCCKHX M 2 https://resh.edu.ru/subject/29/11/
OpTraHUYECKHUX BEIIESCTB
Hroro no pazneny 17
Pa3gen 3. XuMus u ;KU3HL
3.1 XUMUS ¥ )KU3Hb 4 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O 34 5 3

I[TPOTPAMME



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

ITOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Tara DJIeKTPOHHBbIE U(PPOBbIE
KosmuectBo o0pa3oBaTeJibHbIE
U3y4eHus
4acoB pecypcsl
Ne T
eMa ypoka
n/n P o o
= =
= g
Bcero = 2
= =
=Zg
€3
2 8 E
IIpenmeT oprannyeckoil XuMuu, e€
1 ped P 1 https://m.eds00.ru/9184b457
BO3HUKHOBEHHE, Pa3BUTHUE U 3HAUCHHUE
T i A.
5 eopust CTpoeHI/I? OpraHUYECKUX COCTUHEHUM 1 https://m.eds0o.ru/4c74baaZ
M. bytnepoBa, €€ OCHOBHbBIE MOJIOKEHHUS
[IpencraBnenue o knaccuuKauu OPraHUIECKUX
3 BemecTB. HoMeHkmarypa (cucremaTudeckas) u 1 https://m.edso0.ru/d32178fb
TpUBUAJIbHBIC HA3BAHUS OPTAHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUICCKUN PS/I 1 https://m.edsoo.ru/dbbea761
M o .
5 €TaH U 3TaH — MPOCTEHIINE NPeICTABUTENN 1 httos://m.edso0.ru/6edcc394
aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1 https://m.edsoo.ru/6b14aflc
DOTUJICH U TIPOTIIICH — MPOCTEHIIHE
7 P P 1 https://m.edso00.ru/324d177c
MpEeACTaBUTENN AJTKEHOB



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/6edcc394
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/324d177c

[Ipaktuyeckas padota Ne 1. «Ilomyuenue sTriieHa u

8 . https://m.edsoo.ru/d6c45517
W3YYCHHUE €T0 CBOHCTBY
A .b -1,3 0 -1,3.

9 THRAZRICHRL DYTAIIECH" 1,2 1 MOTHIDY Ta/pIcH https://m.edsoo.ru/437f83fa
[TonmydeHre CHHTETHYECKOTO KaydyKa U Pe3HHbI
AJIKHUHBIL: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTHYECKHH Psil. ANCTHICH — MPOCTCHINNI https://m.edsoo.ru/f25dffed
MIPECTABUTEIh ATKHHOB

11 BhrunciieHus 1Mo ypaBHEHUIO XUMHUYECKON PeakIiuu https://m.edsoo0.ru/498fe87b

12 ApeHbl: 0eH30I1 U TOJYy0J. TOKCHYHOCTh apEHOB https://m.edso0.ru/589d3ddd
r

13 CHETHHACCKA CBASE YITCBOAOPOAOE, https://m.edsoo.ru/ba48c664
MPUHAICKAIIUX K Pa3IMUHbIM Kjaccam
[IpupoiHbIE HCTOYHUKH YTIIEBOJOPOIOB:

14 MPUPOIHBIN Ta3 U MOMyTHBIE HEPTSIHBIC Ta3bl, https://m.edso00.ru/397c2d83
He(pTh M MPOAYKTHI €€ mepepadoTKH
[TpupoHBbIC UCTOYHUKH YTICBOOPOJIOB:

15 MPUPOJIHBIN Ta3 U MOMYTHBIC HE(TSIHBIC ra3bl, https://m.edsoo.ru/51fade52
He(Th U IPOIYKTHI € IepepadoTKu

16 KonTponpsHas pabota o pazueny «YTiaeBogopOoIbh» https://m.edsoo.ru/1b2bcldd

17 [IpenenbHbIE OTHOATOMHBIC CIIMPTHI: METAHO U https://m.edsoo.ru/c2 148763
ataHoj. BoxoponHas cBsi3b

18 MHOTr0aTOMHBIC CITUPTHI: TUJICHIJIUKONb U https://m.edsoo.ru/8f6435c8
TIUICPUH

19 denou: CTpOGHI/IGi MOJIEKYJIbI, (PU3HUYCCKUE U https://m.edsoo.ru/5126bc5e
XHUMHYECKUE CBOMCTBA, IPUMECHEHUE
A : .

20 T TR QOPMAJIEACTHA H AUETATLACTHA https://m.edsoo.ru/e34544ec

AneroH



https://m.edsoo.ru/d6c45517
https://m.edsoo.ru/437f83fa
https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/498fe87b
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/397c2d83
https://m.edsoo.ru/51fade52
https://m.edsoo.ru/1b2bc1dd
https://m.edsoo.ru/c21487e3
https://m.edsoo.ru/8f6435c8
https://m.edsoo.ru/5126bc5e
https://m.edsoo.ru/e34544ec

O,Z[HOOCHOBHLIC IIpCaCJIbHBIC Kap60HOBBIe

21 https://m.edsoo.ru/b4e183c2
KHUCIIOTBI: MypaBbHHASI U YKCYCHAast

99 HpaKTI/I‘If:CKa}I pabota Ne 2. «CBoiicTBa pacTBOpa httos://m.edso0.ru/6c86242¢
YKCYCHOU KHCITOTBD»

93 CreapuHOBas ¥ OJIEMHOBASI KUCIIOTHI, KaK https://m.edso.ru/fe622475
MPEICTAaBUTEN BBICIIUX KaPOOHOBBIX KUCIOT

24 Mpina kak c?nn BBICIIMX KapOOHOBBIX KUCIIOT, UX https://m.edso0.ru/c1685d61
MoloIIee JIelCTBHE

o5 CrnosxHble 3(pHUpbI KaKk MPOU3BOIHBIE KAPOOHOBBIX https://m.edsoo.ru/fbb68558
kucnoT. ['uaponus cnoxHbIX 3(pUpoB

26 XKupsl: ruapon3, MpUMEHEHUE, ONOIOTHYECKAST https://m.edsoo.ru/399fLca8
POJIb JKUPOB

97 VYrieBoapl: cocTaB, Kiaccudukamnus. Bakueimme httos://m.eds00.ru/3c527eh8
MpeICTaBUTENN: TII0K03a, PpyKTO3a, caxaposa

28 Kpaxmai u niemnono3a Kak mpupoHbIE MTOJIUMEPHI https://m.edsoo.ru/d3ae1c63
KonTponsHas padora o pazueny

K

g9~ (THCOPOACOACPIRAIIIE OpTAtIHCciie https://m.eds00.ru/16634947
coenuHeHus»/ Beepoccuiickasi mpoBepoyHast
pabora
OO01mas xapakTeprucTUKa a30TCOACPKAIINX

30 OpraHuYecKux coeauHeHni / Beepoccuiickast https://m.edso00.ru/d543f4c6
MpoBepoUHas padbora

31 AMUHBI: METWIAMWAH U aHWINH https://m.edso0.ru/649533ea

39 AMHMHOKHCITIOTHI KaK aM(OTEpHbIC OPTaHUIECCKUE httos://m.eds00.ru/54732£28

COCAUHCHMUA, UX OMOJOrHYECKOE 3HAUYECHUE.



https://m.edsoo.ru/b4e183c2
https://m.edsoo.ru/6c86242e
https://m.edsoo.ru/fe622475
https://m.edsoo.ru/c1685d61
https://m.edsoo.ru/fbb68558
https://m.edsoo.ru/399f1ca8
https://m.edsoo.ru/3c527eb8
https://m.edsoo.ru/d3ae1c63
https://m.edsoo.ru/16634947
https://m.edsoo.ru/d543f4c6
https://m.edsoo.ru/649533ea
https://m.edsoo.ru/54732f28

[lenTuasl. benku kak npUpoIHbIE
BBICOKOMOJICKYJISIPHBIE COCTUHEHUS

OCHOBHBIC TIOHATHS XUMHUHU BBICOKOMOJICKYJIAPHBIX

33 1 https://m.edsoo.ru/cec68ba7

COeTNHEHUN

OcHOBHBIC MCTOAbI CHHTC3a BEICOKOMOJICKYJISAPHBIX

34 1 https://m.eds00.ru/46729785

COCIUHCHUM. HJ'IaCTMaCCI)I, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 2



https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/46729785

11 KUIIACC

HEMOJICKYJIIAPHOTO CTPOCHUA

KoanuectBo
4acoB
Ne o e aTa DJIeKTPOHHBIE U (POBLIE
Tema ypoka 2 = A P bp
n/n = o Hu3y4yeHHss  oOpa3oBaTeJIbHbIE
Bcero é 2
S 7 E 7 pecypchbl
& o £ &
= 5 % 8
T e S8
S 8 &
Z o = 2
XUMUYECKUN PTIEMEHT. ATOM. DJIEKTPOHHAS
1 1 https://m.edsoo.ru/d276bd7b
KOH(pUTypaIus aToMOB
[Tepuonuueckuit 3akoH u [lepuoauueckas cucrema
2 XxuMuueckux saementoB J1. 1. MenneneeBa, MX CBSI3b 1 https://m.edsoo0.ru/143e2df7
C COBPEMEHHOM TeOpHeH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBONCTB XUMUYECKUX
3JIEMEHTOB U UX COEJMHEHUH IO TPpyMraM u
3 repuoaM. 3HaueHre MepUoNIECKOTO 3aK0OHa U 1 https://m.eds00.ru/9a519a98
CUCTEMBbI XUMHUUYECKUX A1eMeHTOB JI.11. MeHeneeBa B
Pa3BUTHHU HAYKHU
Crtpoenue BemiecTBa. XUMUUYECKas CBSA3b, €€ BUIBI;
4 MeXaHH3MbI 00pa30BaHMUs KOBAJICHTHOMN CBSI3H. 1 https://m.edsoo.ru/11edbb8f
Bonoponnas cB43b
BanentHOCTh. D€KTpOOTPULIATENBHOCTh. CTENEHB
5 OKHCJIeHUs. BemecTBa MOJIIEKYISIPHOTO U 1 https://m.edsoo.ru/1c7e4ba9



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/1c7e4ba9

[Tonsatue o aucnepcHbIX cucremax. VicTuHHbIE U
KOJIJIOWJTHBIE pacTBOpBL. MaccoBas 101 BELIeCTBA B
pacTtBope

Knaccudukamnms n HOMEHKIATypa HEOPTraHUIECKIX
coeMHEeHUH. ['eHeTHueckas CBsi3b HEOPraHUYECKUX
BEIIECTB, PA3IINYHBIX KJIACCOB

https://m.edsoo.ru/f615e37b

https://m.edsoo.ru/bbflfcl2

Knaccuduxanus Xxumuueckux peakiuii B
HEOPraHMYECKON ¥ OPTraHUYECKON XUMHUU. 3aKOH
COXpaHEHHUsI MacChl BELIECTB; 3aKOH COXPaHECHUS U
MIPEBPALICHUS SHEPTUM IIPU XUMHYECKUX PEAKIUAX

https://m.edsoo.ru/737884fd

10

CxopocTts peakunu. OOpaTUMbIe PEaKIIUH.
XHUMUYECKOE PaBHOBECHUE

[Ipaktrueckas padora Ne 1. « BiustHue pazanaabix
(haKkTOpOB Ha CKOPOCTh XMMHUYECKON PEaKIIUm»

https://m.edsoo.ru/1677f4be

https://m.edsoo.ru/e6327ff2

11

DnekTpoauTHieckas auccoruanus. [lonstue o
BOJI0OpoHOM Tokazatene (PH) pactBopa. Peakiiuu
MOHHOTO 0OMeHa. [ MIpon3 opraHndecKux u
HEOpPraHMYECKUX BEIIECTB

https://m.edso0.ru/3234384a

12

13

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
[TonsiTe 00 271eKTPOIU3E PACIIIABOB U PACTBOPOB
coJien

KonTponsnas padota no pazaeny «Teoperndyeckue
OCHOBBI XUMHUM»

https://m.edso0.ru/d19df513

https://m.edso0.ru/42a9681d

14

Meraiubl, ux nonoxenue B [lepuonndeckoi cucreme

xuMuueckux raemMeHToB 1. 1. Menaeneena u

https://m.edsoo.ru/3a6bf2a9



https://m.edsoo.ru/f615e37b
https://m.edsoo.ru/bbf1fc12
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/1677f4be
https://m.edsoo.ru/e6327ff2
https://m.edsoo.ru/3234384a
https://m.edsoo.ru/d19df513
https://m.edsoo.ru/42a9681d
https://m.edsoo.ru/3a6bf2a9

0COOEHHOCTH CTpoeHHs aToMoB. O0mue Gpuznueckue
CBOICTBA METAJIOB

CrmaBbl METAJJIOB. 9HeKTp0XHMquCKHﬁ paa

15 . https://m.edso0.ru/9cb465ac
HaIpsHKEHUM METAJIOB
XUMHYECKHE CBOMCTBA BAXKHEHUIIINX METAIJIOB

16 (HaTpwii, KaJuii, KaJabIHMii, MarHui, aTFOMUHHIIN) U UX https://m.edsoo.ru/4e8bc6fd
COEIMHEHUN

17 XHUMHYECKHE CBOMCTBA XpOMa, MEJIU ¥ MX COCTMHCHUN https://m.edso00.ru/2393964e
XUMHUECKUE CBOMCTBA IIMHKA, JKeJIe3a U UX

18 . ’ https://m.edso0.ru/2e9896ea
COETMHEHUH
[Tpaktuueckas padora Ne 2. "Pemrenue

19 P P ! https://m.eds00.ru/41538b94
AKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTabi»
Hemeramnel, ux nonoxenue B [lepruoanueckon

20 cucrteMe xuMuueckux saementoB [1. 1. Menzeneesa u https://m.edsoo.ru/d14bd5a6
0COOEHHOCTHU CTPOEHUSI aTOMOB
@usnuecKue CBOMCTBA HEMETAIUIOB. AJUIOTPONUS

21 HEMETAJUIOB (Ha MpUMeEpPe KUCIopoa, cepsl, hochopa https://m.edsoo.ru/41a85f4f
U yriepoja)
XUMHYECKHE CBOICTBA TAJIOT€HOB, CEPBI U NX

22 . » C°P https://m.edsoo.ru/e6735ca4
COETMHEHUH
XUMHUYECKHE CBOICTBA a30Ta, hochopa U ux

23 . pocdop https://m.edsoo.ru/e359a2eb
COETMHEHUH
XHWMHUYECKHE CBOMCTBA yIJIepo/ia, KPEMHHUS U UX

24 . YIIIepoaa, xp https://m.edsoo.ru/ef3a5687
COETMHEHUH
IIpuMeHeHre Ba)KHENIINX HEMETAJLIIOB U UX

25 P https://m.edsoo0.ru/e232a911

COEIMHEHUN



https://m.edsoo.ru/9cb465ac
https://m.edsoo.ru/4e8bc6fd
https://m.edsoo.ru/2393964e
https://m.edsoo.ru/2e9896ea
https://m.edsoo.ru/41538b94
https://m.edsoo.ru/d14bd5a6
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O0001IeHE ¥ cUCTEMAaTH3aLMs 3HAHUN 110 TEME

26 «HemeTaiis». BerancaeHus 1Mo ypaBHEHUAM 1 https://m.edso0.ru/539f71b8
XUMHYCCKUX PEAKIMI U TEPMOXUMHUUCCKHUE PACUETHI
IT 6ora Ne 3. «P

27 pajcrirecitas pabota « emeHPje | 1 https://m.eds00.ru/d93381a5
AKCIEPUMEHTANIBHBIX 3a1a4 1o TeMme "Hemeramisr"»

)8 KontponbsHas pabota mo Temam «MeTauisl» | 1 https://m.eds00.ru/842abced
«HemeTamisl»

29 Heoprannveckue ¥ OpraHnyeCcKrue KUCIOTHI. 1 https://m.edsoo.ru/doddec76
Heopranndeckrie 1 opraHndecKie OCHOBAaHUS
AmboTepHbIe HEOPTaHUYECKHUE U OPraHUYECKHE

30 coeMHEHUS. [ eHeTHYeCKas CBSI3b HEOPTaHUICCKUX U 1 https://m.edsoo.ru/9c4d7af9
OpPraHMYECKHX BEIICCTB
Poib XM B 00€CIIeYeHUN DKOJIOTHYECKOA,

31 DHEPreTHYECKON U MUIIEBOM O€30NaCHOCTH, Pa3BUTHU 1 https://m.eds00.ru/9173971d
MEIULUHBI

39 [IpencraBnenus 06 oOmUx Hay‘-IHI)IXVHpI/IHLII/IHaX 1 https://m.edsoo.ru/bcal6def
MIPOMBIIIIJICHHOTO TMOJIyYEHUS BaXKHEHIIIMX BEIICCTB

33 UYemoBek B MHpE BEIIECTB U MAaTEPHAIIOB https://m.edsoo.ru/7ccc2b22

34 XUMHUS U 3I0POBbE YEIIOBEKA https://m.edso0o.ru/e992867a

OBIIEE KOJIMYECTBO YHACOB IIO I[TPOT'PAMME 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMOBI

10 KJTACC

Kon
NMPoBepPsIeMOro
pe3yJbTara

1

IIpoBepsiemble mpeaAMeTHbIE Pe3yJIbTAThl OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbI CpeHero 001ero
o0pa3oBaHus

TeopeTI/I‘{eCKI/Ie OCHOBBI OpFaHH‘leCKOﬁ XUMHNHU

1.1

CpopMHUpPOBAaHHOCTh  TPEACTABICHUHA O  XUMHUYECKOU
COCTaBIISIONICH E€CTECTBEHHOHAYYHOW KAPTHUHBI MHpA, POJIU
XUMHUH B TIO3HAHWUU SIBIICHUW TPHUPOABI, B (OpMHUpOBaHUU
MBIIIJICHUS W KYJIbTYPBl JIMYHOCTH, ¢¢ (DYHKIIMOHATHHOU
TPaMOTHOCTH, HEOOXOAMMOW ISl PEIICHHS] MPaKTUICCKUX
3a7a9 U HKOJIOTUIECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY

3JI0pPOBBIO U MIPUPOIHOMN cpejie

1.2

Brnanenue cucteMoil XUMUYECKUX 3HAHUM, KOTOpas BKIIFOYAET:
OCHOBOINIOJIATAlOIIME TOHATHUA (MOJIEKYyJia, BaJIEHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKUCIEHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIIPHBIA 00bEM, YTIEpOAHBIN
ckeneT, (yHKUMOHAIbHAs TIpynmna, paaukal, H30Mepus,
M30MEphl, TOMOJOTUYECKUN Psi, TOMOJIOTH, YIJIE€BOAOPOIbI,
KHCIIOPO/- M a30TCOJAEpXkallUe COECTUHEHUs, OMOJIOrMYecKH
aKTUBHbIE BellecTBa (YIJIEBOABI, >KHUPbI, O€IKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJSIPHBIE
COCJIMHEHUS); TEOpPUHM U 3aKOHBI (TEOpHUs] XUMHYECKOIO
cTpoeHusi opranumdeckux BemiectB  A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJINYECKUN SI3BIK XUMUH,
(hakToNIOrM4ecKe CBEJIEHUS O CBOMCTBAX, COCTAaBE, OJYyUYEHUN
1 0€30MaCHOM HMCMOJIb30BaHUU BaXKHEHIINX HEOPTAHUYECKUX U
OpPTaHWYECKHX BEIIECTB B OBITY U MPAKTUIECKON IEATEIbHOCTH

YCJIOBCKA

1.3

ChopMUPOBaHHOCT, ~ YMEHUW  BBISBISATH  XapaKTepHbIE
NPU3HAKKM  [OHSATHUW, YCTAaHaBIMBaTh WX  B3aUMOCBS3b,
UCIIOJI30BAaTh COOTBETCTBYIOLME TOHATUS NPH ONHCAHUU
COCTaBa, CTPOCHHMS M  NPEBPAIIECHUII  OpraHUYECKHUX

COEIMHEHUN




1.4

1.5

chOpMHUPOBAaHHOCTh YMEHHI HCIOJIB30BATh XHUMHUYECKYIO
CUMBOJIUKY JUIsI COCTABIICHUSI MOJICKYJISIPDHBIX M CTPYKTYPHBIX
(pa3BépHyTOM, COKpanIEHHOI) (hOpMYJT OPraHUYECKUX BEIIECTB
Y YpaBHCHHA XWMHUYECKUX DPEAKINH, M3rOTaBINBATh MOJCIN
MOJICKYJT OPTaHWYECKHWX BEMIECTB ISl WUTFOCTPAIMA MX

XUMHYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHUS

CdopmMupoBaHHOCTH YMEHUH YCTaHABIMBAThH MPUHAIIICKHOCTD
U3YYEHHBIX OPIraHUYECKHUX BEIIECTB 110 UX COCTABY U CTPOCHUIO
K  ompeneinéHHoMy  Kkiaccy  (Tpymme) — COeIMHEHUMU
(YrIieBoOopO/Ibl, KHCIOPOA W a30TCOAEpIKaIlhe COCIUHEHUS,
BBICOKOMOJICKYJISIPHBIE COSAMHEHMS ), TaBaTh UM Ha3BaHUS IO

cuctematuueckorr HomeHkaatype (IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHHMsI ONPEACNSATh BBl XUMHUECKON

CBA3H B OPraHUYCCKHUX COCINHCHUAX (O,Z[I/IHapHBIe n KpaTHBIe)

1.6

CpopMHUpPOBAaHHOCTh YMEHHS MIPUMEHATH: MOJIOKEHUS TEOPUHU
CTpoeHUs opraHmueckux BemecTtB A.M. byrtnepoBa s
00BACHEHHS 3aBUCUMOCTH CBOWCTB BEILIECTB OT UX COCTaBa U

CTPOCHH; 3aKOH COXPAaHCHWA MaCChl BCIICCTB

YI‘J'ICBOI[OpOI[BI. Kncnoponconepmamne H a30TCOACpKAIIUC
OpPraHu4YcCKuUc COCIUHCHUA. BLICOKOMOJIGKYHHPHHC

COCIUHCHHA

2.1

ChopMHpPOBaHHOCTh YMEHUW  TIPHBOJWTH  TPHUBHAJIbHBIC
Ha3BaHUS OTJEIbHBIX OPTraHUYECKUX BEIIECTB (ITHUJICH,
IPOINKIICH, aIleTHJICH, STHJICHIJIMKONb, TJIHIEpUH, (QEHOII,
dbopmanpaeru, — aneTamblIerua, MypaBbHHAs  KHCIOTA,
YKCYCHAsl KMCJI0Ta, OJICMHOBAs KUCJIOTA, CTEAPUHOBAS KUCIIOTA,

TIII0K03a, PPYKTO3a, Kpaxmall, IeJITI0I03a, TIUIIH)

2.2

ChopMUpPOBaHHOCT, ~ YMEHHMIl  XapaKTepu30BaTh  COCTaB,
CTpoeHHUE, (PU3NYSCKHE W XMUMHYECKHE CBOMCTBA THUITMYHBIX
NIPEJICTABUTEIICH Pa3JIMYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB
(MeTaH, 9TaH, STWJICH, TMPOMUJIEH, aleTHJIeH, OyTamueH-1,3,
MeTunoyTaauen-1,3, OEH3011, METAHOJI, ATaHOII,
STHJICHTJIMKOJIb, TJIUIIEPUH, ()EHOJI, alleTaIbICTHI, MypaBbUHAS
U YKCyCHas KHCIOTBI, TJIIOKO3a, Kpaxmaj, IeJUIJI03a,

AMUHOYKCYCHAasi KUCII0Ta)




2.3

24

CdopMUpPOBaHHOCTh YMEHUS WILTIOCTPUPOBATH T€HETUUYECKYIO
CBA3b MEXKIY TUIMYHBIMU MPEACTABUTENSAIMU Pa3IMYHbIX
KJIaCCOB OpPraHNYECKHX BELIECTB YpaBHEHHUSIMU
COOTBETCTBYIOIIMX XUMHYECKUX PEAKUUN C HCIOIb30BAHUEM
CTPYKTYPHBIX (popMyIT

ChopMupOBaHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKU
YIJI€BOAOPOJHOIO ChIphsl (He(Th, MPUPOAHBIA Ta3, Yrois),
crocoObl UX MepepaboTKH U NPAKTUYECKOE NPUMEHEHHE

POYKTOB nepepadboTKu

3.1

3.2

XUMUA 4 )KU3Hb. PacuéThnl

CdopMUpOBaHHOCTh yYMEHMI BIAJETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAYYHOT'O MO3HAHUsS, HCIOJIb3YEMBIX B
XUMUM TIPU HM3YYEHHUU BEIIECTB M XHMHUYECKHUX SIBIICHUN
(HabmroieHne, W3MEpEeHue, SKCIEPUMEHT, MOJCIUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHBIC XUMHUECKHE 3HAHUS ISl TIPUHSATHUS
pelieHui B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C

BCIICCTBAMU U UX ITPUMCHCHHUCM

CdopMHpPOBaHHOCTH yMEHUH CO0JII01aTh IpaBuUIIa
MOJIb30BAHMS ~ XHMHYECKOM TOCyAoH W Jab0opaToOpHBIM
00opyI0BaHHEM, a TaK)Ke IpaBujIa OOpalleHHUs C BEIIeCTBAMU
B COOTBETCTBHM C HMHCTPYKIHSAMH II0  BBITIOJHCHHIO

na6opaT0pHHx XUMHWYCCKHUX OIIBITOB

3.3

CchopMupoBaHHOCTE YMEHHMI IUIAHUPOBATh W  BBITIOJHSTH
XAMHYECKUI OKCIIEPUMEHT (TpeBpameHusl OpraHuYeCKUX
BEIIECTB MPY HArPEBaHUH, MTOJTydEHUE ATHIICHA U H3yUCHHE €TO
CBOWCTB, Ka4€CTBEHHBIC PEAKIIMH OpPTaHMYECKUX BEIIECTB,
JeHaTypasl OCNKOB TPW HarpeBaHWH, IBETHBIC PEAKIUH
0ENIKOB) B COOTBETCTBUU C MPABUIIAMU TEXHUKU 0€30MaCHOCTH
npu  OOpalleHud ¢  BEIEeCcTBaMU U JabOpaTOpHBIM
00OpyIOBaHMEM; TPEACTABIATh pPE3YIbTATHl XUMHUYECKOTO
SKCIEpUMEHTa B (hOpMe 3aluCH YpaBHEHUH COOTBETCTBYIOIINX
peakiuii ¥ (GOpMyIUPOBaTH BBIBOJIBI HAa OCHOBE JTHUX

pe3yJIbTaTOB

3.4

ChopMHUpPOBAaHHOCTh YMEHHUN MPOBOAWTH BBIYUCICHUS IO

XUMHYECKHUM ypaBHEHHUsIM (Macchl, 0OBEMA, KOJIMYECTBa




3.5

MCXOJHOr0 BEILIECTBA WJIM MPOAYKTA PEAKLUU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 HCXO/IHBIX BEIIECTB WU
MPOJIYKTOB PEAKIIMH)

ChopMupOBaHHOCTh YMEHMH KpPUTHUECKH aHAJIU3MPOBATH
XMMHUYECKYI0 HMH(pOpMAIMIo, MOJy4yaeMyl0 M3  pa3HbIX
UCTOYHHUKOB  (CpeacTBa MaccoBOM  HMHGpOpMAlMM, CETb

Wnrepuer u apyrue)

3.6

11 KIJACC

CdopmMHUpoBaHHOCTH YMEHHI coboaaTh IIpaBHIIA
9KOJIOTMYECKH  LI€JIECO00pa3HOro TMOBEJAEHUS B OBITY U
TPYJIOBOM JIESITEIIBHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBBS
U OKpYXarolleil MpUpOAHON cCpeibl, OCO3HAaBaTh OMACHOCTH
BO3JICHCTBUSI HA  JKUBbIE  OPraHU3Mbl  OINpPEACIEHHBIX
OpPraHMYECKHX BEIECTB, MOHUMas cMbich mokaszarens [1/IK
(mpenenbHO  OMYCTUMOM  KOHIEHTPAIMM), TOSICHATH Ha
npuMepax CrocoObl YMEHBIICHHs W TPEIOTBpAIllCHUsS HX

BpCaHOIO BO3JCHCTBHS HA OpraHu3M 4YCJIOBCKA

Kon

pe3yJibTaTa

NpoBePsIeMOTo

IIpoBepsiemblie mpeAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI CPeIHero 001ero 00pa3oBaHus

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Brnanenne cucteMol XMMHYECKMX 3HAHUM, KOTOPAsl BKJIKOYAET:
OCHOBOIIOJIArarolue TMOHATUS (XUMHUYECKUWA BJIEMEHT, aroM,
JJIEKTPOHHAsE 000JI0YKa aroma, S-, p-, d-3JCKTPOHHBIC OpPOUTAIH
aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHULIATENIHOCTD,
CTENEeHb OKUCJIEHMs, XUMHUYECKasl CBA3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN 00BEM, KPUCTAJUTMYECKAST PEIIETKA, TUITBI XUMHUECKUAX
peakuui (OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIE, 9K30- U
SHIOTEPMUYECKHE, pEeaKklMd HMOHHOTO OOMeHa), pacTBOp,
ANEKTPOIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
JTUCCOLIMALINSI,  OKUCIUTENb,  BOCCTAHOBHUTENb,  CKOPOCTh
XUMHUYECKON peaklMh, XUMHUYECKOE pAaBHOBECHE); TEOPUU U

3aKOHBI (Teopust AIEKTPOIUTUUECKON JINCCOLIMAIINH,




1.2

[Tepnognuecknii 3akon /.M. MenneneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHH S3BIK XHUMHH,
(bakTOJIOTHYECKUE CBEACHUS O CBOICTBAaX, COCTABE, MOJIYYCHUH U
0€30MacHOM  MCHOJB30BAHUM  BAXXHEHIINX  HEOPraHUYECKUX

BEUIECTB B OBITY U MPAKTUYECKON JESITETbHOCTU YEJI0BEKa

CdopMUpOBaHHOCTh YMEHHI BBISABIATH XapaKTepHBIC MPU3HAKU
U B3aMMOCBSI3b M3YYCHHBIX MOHSTHH, MPUMEHSTh
COOTBETCTBYIOIINE MOHSATHUS MPU ONMKUCAHUU CTPOEHUS U CBONCTB
HEOPraHMYECKHX BEIIECTB W WX TNPEBpAIEHUHN; BBISBISAThH
B3aMMOCBSI3b ~ XMMHUYECKUX  3HaHUM ¢  TOHATHSIMH U

MMpCaACTaBJIICHUAMU APYTIUX CCTCCTBCHHOHAYUYHBIX ITPCIAMCTOB

1.3

Bnagenne oCHOBHBIMM METOJAMU HAay4YHOI'O IIO3HAHHA BCIICCTB U
XUMHUYECKUX SIBJICHUMN (Ha6JHOIIeHI/Ie, HU3MCPCHUC, DKCIICPUMCHT,

MO/JIEJTUPOBaHNUE)

1.4

1.5

1.6

CdopMHUpOBaHHOCTH YMEHUH ONIPEACTIATH BaJIGHTHOCTD U CTENIEHB
OKHCJICHUSI XUMHYECKHUX AJIEMEHTOB B COCAUHECHUSAX PA3TUYHOIO
COCTaBa, BUJl XUMHUYECKOW CBSI3M (KOBAJCHTHAs, WOHHAas,
METaJIMYECKas, BOJIOpOAHAs) B COCAUHEHUSAX,  THUI
KPUCTAJUTUYECKON PEMIETKA KOHKPETHOTO BeIeCcTBa (aTOMHas,

MOJICKYJISIpHAs, HOHHAS, METaJUIMYeCKas)

ChopMUpOBaHHOCTh YMEHHI OMNpEAENATh XapakTep Cpelabl B

BOJHBIX PACTBOPpax HCOPraHUICCKUX COCI[I/IHGHI/Iﬁ

ChopMUpOBaHHOCTh yMEHHS KIacCU(PUIIMPOBATH XUMUYECKUE
peakuuy 1O pPa3INYHbIM TpU3HAKaM (YUCIYy U  COCTaBy
pearupymommx BEHIeCTB, TeIoBOMY 3hdeKkTy  peakium,
U3MEHCHUIO CTEMEeHEH OKHUCIICHUS DJJIIEMEHTOB, O0paTHMOCTH

peakinu, y4acTHIO KaTaau3aTropa)

1.7

1.8

ChopMHUpPOBAaHHOCTh YMEHUW COCTABJISATH YpPAaBHEHHUS peaKIui
Pa3IMYHBIX TUIOB, MOJHBIE U COKPAIIEHHbIC YPABHEHUS peaKINi
MOHHOTO OOMEHA, YUYUTHIBAs YCIOBHSI, PU KOTOPBIX ATH PEAKIIUU
UIYT 10 KOHIA

CdopMHUpOBaHHOCTH YMEHHI MPOBOJIUTH peaxkuuu,
MOATBEPKIA0IINE Ka4eCTBEHHBIN COCTaB Pa3IMYHBIX

HEOPTaHNYCCKHX BCHICCTB, PACIIO3HABATH OIIBITHBIM HYTGM HOHBI,




1.9

MIPUCYTCTBYIOIME B BOAHBIX pPacTBOpax HEOPraHUYECKUX

BEILECCTB

CdopmupoBaHHOCTH YMEHHH pacKphIBaTh CYIIIHOCTb
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pPEaKIMil  MOCpPeICTBOM

COCTABJICHUA 3JICKTPOHHOI'O 0ajaHca dTHX peaxunﬁ

1.10

1.11

2.1

2.2

CpopMHUPOBAaHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTh CKOPOCTH

XUMHYECKOU peakuu OT pa3IudHbIX (PaKToOpoB

CpopMHUpPOBAaHHOCTh YMEHHI OOBSACHITH XapaKTep CMEIICHUS
XUMUYECKOTO PABHOBECUSI B 3aBUCUMOCTH OT BHEIIHETO

BozneicTBus (mpunuun Jle Illatense)
OO1as 1 HeopraHuyecKasi XuMHs

CdopmMupoBaHHOCTH yYMEHUN pacKpbIBaTh CMBICII
[Tepnoanueckoro 3akona /[.11. MenneneeBa u A€EMOHCTPUPOBATH
€ero CUCTEMAaTU3UPYIOINYIO, O0OBSCHUTENBHYIO U

MPOTrHOCTUYECKYIO (DYHKIIMU

ChopMUpOBaHHOCTH yMEHHI XapaKTepU30BaTh DSJIEKTPOHHOE
CTPOCHHE AaTOMOB XHMHUYECKHUX JJIEMEHTOB 1—4 mepuonoB
[lepuoguueckoilr cuUCTEMBbl XMMHUYECKUX 3yeMeHToB J[.U.
MenneneeBa, HCIONB3Ysl TMOHATHS «S-, P-, d-3JIEKTPOHHBIC
opouTaNY, «IHEPreTUYECKUE YPOBHMY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U
UX COEIMHEHUMH 10 nepuonam u rpymnmam Ilepuoamueckoit

CHCTEeMBbI XUMHYECKHX A1eMeHToB .M. MenaeneeBa

2.3

ChopMUpOBaHHOCT, YMEHUN XapaKTepu30BaTh (OMHCHIBATH)
oOIIe XMUMHYECKHEe CBONCTBA HEOPTraHWYECKUX  BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPKAATh CYILIECTBOBAHNUE
T€HETUYECKOM CBA3M MEXAY HEOPTraHWYECKUMHU BEUIECTBAMH C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHNYCCKUX peaKuHﬁ

2.4

ChopMUPOBAHHOCTh YMEHHMI YCTaHABIMBATh MPHHAIC)KHOCTH
HCOPraHMYECKHUX BEIISCTB MO WX COCTaBY K ONPEICICHHOMY
KJaccy (Tpymrme) CoOeTMHEHUH (MPOCThIE BEIIECTBA — METAUIBI U
HEMETAJIBI, OKCHUIbI, OCHOBAaHHMsI, KHCJIOTBHI, aM(OTepHBIC

TUAPOKCH]IBI, COJIN)




2.5

2.6

CpopMHUpPOBAaHHOCTh  YMEHUN  HCHOJB30BATh XUMHYECKYIO
CUMBOJIMKY JIJIi COCTaBlieHHUs] (OpMYJ BEIIECTB U ypaBHEHUU
XUMUYECKHX  pEaKIui, CUCTEMAaTUYECKyI0 HOMEHKIATYpy
(IUPAC) u TpuBHasbHbIC Ha3BaHHS OTACIbHBIX HEOPTaHMUYCCKUX
BellecTB (yrapHblii ras, YyrJ€KHUCIbIA ra3, aMMHaK, raméHas

U3BECTb, HETAIIEHAS U3BECTh, MUTHEBAS COJIA, TUPUT U APYTHUE)

ChopMUpOBaHHOCT, YMEHUN XapaKTepu30BaTh (OMHCHIBATH)
oOuiMe XUMHYECKHMEe CBOMCTBA HEOPTaHUYECKHUX BEIECTB
pa3ITUYHbIX KJIACCOB, MOJATBEPKAATh CYILIECTBOBAaHUE
TeHEeTHUYECKON CBSI3M MEXKAY HEOPTaHWYECKUMHU BEIIECTBAMU C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHNYCCKUX peaKLII/Iﬁ

2.7

ChopMUpOBaHHOCT, yMEHHH IUIAHUPOBATh M  BBIMOJHSATH
XUMHYECKUI IKCIIEPUMEHT (Pa3JIoKEeHUE MEePOKCHIAa BOJIOPOa B
NPUCYTCTBUU KaTaJI3aTopa, OIpPEIEICHUE Cpeabl PacTBOPOB
BEIIECTB C IMOMOIIbIO YHHUBEPCAIHLHOTO HWHIUKATOpA, BIIMSHUC
pa3nuyHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIuw,
peaKIy HOHHOTO 0OMEHa, KaYeCTBEHHBIC PEaKIMK Ha CyJbdar-,
KapOOHAT- W XJIOPUI-aHHOHBI, HA KaTUOH aMMOHHS, DPCIICHHE
OKCICPUMEHTABHBIX ~ 337a4 1Mo TemaMm «Metauibly U
«Hemeramnbl») B COOTBETCTBMM C TMpaBUJIAMU  TEXHUKHU
0€30MacHOCTH MpU OOpaIlleHU! C BEIIECTBAMH U J1a00paTOpPHBIM
o00OpyZOBaHHEM; TPEJCTABIATh PE3YJAbTAaThl XUMHUYECKOTO
JKCIIepUMeHTa B (OpMe 3alicH ypaBHEHUN COOTBETCTBYIOLIUX

peakuuii 1 GOpMYITHPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

CdopMupoBaHHOCTh YMEHHUH COONIIOAAThH MpaBUiia MOJb30BAHUS
XUMHUYECKOU MOCY10H 1 1ab0paTOpHBIM 000PYI0BaHUEM, a TAKKE
npaBwiia OOpalleHuss C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JA0OPATOPHBIX XHMHUYECKHX

OIIBITOB

2.9

ChopMUpPOBaHHOCT yMEHHI XapaKTepU30BaTh XUMHUYECKHE
IPOIIECCHI, JISKALIUE B OCHOBE IPOMBIIUIEHHOIO IOJY4EHUS
CEpHOM KHCIIOTBI, aMMHaKa, a TakKxke CGHOPMUPOBAHHOCTH
npencTaBieHuit 00  OOmMX ~ Hay4HbIX  OPUHLIMIAX U

OKOJIOTHYECKUX HpO6HeMaX XUMHUYCCKOTO IMTPOU3BOACTBA

XUMUA U )KU3Hb. PacuéTnl




3.1

CdopmMupoBaHHOCTH npeicTaBIeHUI 0 XUMHUYECKOM
COCTaBJISIIOIIEH €CTECTBEHHOHAY4YHOM KapTHHBl MHpa, pOJIU
XUMUM B TIO3HAHUM SIBJIEHUN MNpupoasl, B (POpMUpOBaHUU
MBIIUICHUSI W KYJIBTYPHl JIMYHOCTH, €€ (YHKIMOHAIbHON
IPaMOTHOCTH, HEOOXOIUMOM ISl pelieHHs MPAKTUYECKUX 3aja4
¥ SKOJIOTHYECKU 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO

Y IPUPOJHOM Cpene

3.2

3.3

3.4

ChopMUpOBaHHOCT, YMEHUW KPUTHYECKH  aHAIU3UPOBATH
XUMHYECKYI0  MHGOpMAalMIO, TOJydyaeMyl M3  pa3HBIX
HWCTOYHUKOB  (CpeJCTBAa MacCOBOM  KOMMYHHUKAIlMU, CETh

WNutepuer u apyrue)

ChopMupoBaHHOCTb YMEHUI COOMIOAATH IPAaBHUIIa 3KOJIOTHUECKU
11e71€co00pa3HOro MOBEIECHUS B OBITY U TPYIOBOM J€ATEIbHOCTU
B LEISIX COXPAaHEHHS CBOErO 3J0pPOBbS M  OKpYXaroleH
IPUPOTHON CPeIbI

Oco3HaBaTh ONAaCHOCTh BO3ACUCTBUS Ha >KUBBIE OPraHU3MBbI
OIpeNeNEéHHbIX BEIIECTB, MOHUMas cMmbica mokazarens I[1/IK,
HOSICHATH ~ HAa  [pUMEpax  CIOocOObl  YMEHBIICHHS U
OpPEJOTBPAILlEHUs] UX BpPEJHOIO BO3JCHCTBUS Ha OpraHu3M

YCJIOBCKA

3.5

ChopMUpOBaHHOCT, YMEHUW TPOBOJIUTH  BBIYUCICHUS C
UCIIOJIb30BAHUEM TIOHSATHS «MaccoBasi JIOJsl BEIIECTBAa B
pacTBOpe», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKUX
peakIusax, MacChl BEIIEeCTBAa WK 00BbEMA Tra30B MO M3BECTHOMY
KOJIMYECTBY BENIECTBa, Macce WIM O00bEMY OTHOTO W3
Y4aCTBYIOIIIUX B PEAKIIMU BEIIECTB, TEIIOBOTO A (deKTa peakiuu
Ha OCHOBE 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, MPEBPAIICHUS U

COXpPaHCHU SOHCPIUU




IMPOBEPAEMBIE DJIEMEHTDBI COAEP KAHUSA

10 KJIACC

Kon
1

IIpoBepsieMbIid 3JIEMEHT COIEPKAHUA

TeopeTI/IquKHe OCHOBBEI OpFaHI/IquKOﬁ XUMHNHU

1.1

1.2

1.3

[Ipenmer opranndeckoi XuMun: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE
B IIOJIy4CHHMM HOBBIX BEIIECTB W MaTepuanoB. Teopus CTpOeHHs

oprannyeckux coequHeHni A.M. bytiepoBa, €€ OCHOBHBIE ITOJI0KECHUS

CtpykTypHbIe (DOPMYIIBI OpTaHUYECKUX BEIIECTB. [ oMoIOTHS, H30MEpHsl.
XuMHYecKass CBSI3b B OPraHUYECKHX COCJUHEHUSX — OJMHApHBIE U
KpaTHble cCBsi3u. llpencraBieHne o KiIacCU(UKAIMM OPraHMYECKHX
BEIIECTB

Homenknatypa oOpraHuueckux COeQUHEHUH (cucTeMarthyeckas) U
TpUBHAIbHBIC  HA3BaHUS  BAXHEHIIMX  TPEJICTABUTENCH  KJIacCOB

OpraHN4YCCKUX BCIICCTB

2.1

YTI1eBO10POIBI

AJIKaHBI: COCTaB W CTPOCHUE, TOMOJOTUYECKUU psin. MeTaH u sTaH —
MPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3UYECKHE M XUMUYECKUE
CBOICTBa (peakiuu 3aMelIeHHs U TOPEHHs), HaXOXKJICHHWE B TMPHUPOJIE,

IIOJIY4YCHHUC U IIPUMCHCHHC

2.2

2.3

2.4

AJIKEHBI: COCTAaB U CTPOCHUE, TOMOJIOTUYECKUH Psil. DTUJIEH U NPONUIIEH
— MpocCTelIlue MPEeACTABUTENIN AaJIKeHOB: (DU3UYECKHME W XHMUYECKUE
CBOICTBa (peakuuu TUIAPUPOBAHUS, TaJOTEHUPOBAHMS, THUApPATALUH,

OKHCJICHUSA U HOJ'II/IMepI/ISaIII/II/I), MOJIYUCHUC U IIPUMCHCHUC

Ankanuensl: 0yranuen-1,3 u metundyranuen-1,3: ctpoeHue, BaxxHeHIue
XUMUYECKHE CBOWcTBa (peakmusi noiauMepusaruu). I[lomyueHue

CUHTETUYECKOTO Kay4uyKa U PE3UHBI

AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKHHA psi.
AnetuneH — MpocTelIIuil NpeICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE,
¢usnyeckne W XUMHUYECKHE CBOWCTBA (peakiuu THIPUPOBAHMS,

raJJorcHupoOBaHud, ruapaTanum, FOpeHI/IH), MOJIYUYCHUC U ITPUMCHCHUC

2.5

Apensl. beHzon: coctaB, ctpoeHue, GU3NIECKHE U XUMHUYECKHE CBOMCTBA
(peakuu raJoreHupPOBaHUs U HUTPOBAHUS ), TTOTyYEHHUE U TPUMEHCHHE.
Tonyon: cocrtaB, cTpoeHue, ¢GuU3MUECKHME M XUMHUYECKHE CBOICTBa

(pCaKHI/II/I raJorcHupoOBaHHUsA U HI/ITpOBaHI/ISI), IMMOJIYUCHUC U IMTPUMCHCHUC.




2.6

TokcuyHOCTE apeHOB. ['eHeTHueckas CBA3b MEXAYy YIVIEBOLOPOIAMH,

MMPpHUHAJIC)KAINMMMHA K pa3JIMIHbIM KJIaCCaM

[TpupoaHbIe UCTOYHHUKH YTIACBOIOPOIOB. [IpUpOAHBIA ra3 M MOMYyTHBIC
HedTsHbIe Ta3pl. Hedth m €€ mpoucxoxaenune. CrocoObl mepepaboTKu
HE(TH: TIEPEroHKa, KPeKUHT (TePMUYCCKHMA, KaTATUTUICCKHI), TUPOITH3.
[TpoxykThl mepepaboTKH HEPTH, UX MPUMEHEHUE B IPOMBIIIIICHHOCTH U B

obITy. KamMeHHBIN yroyib ¥ IPOYKTHI €ro nepepadoTKu

3.1

3.2

Kucnoponaconepxaiine opraHu4eckue CoeuHEHUs

IIpenenpHble OJHOATOMHBIE CHMPTHL. METaHON M 3TaHOJ: CTPOCHHE,
¢bu3nyeckre 1 XUMUYECKHE CBOWCTBA (PEaKIMK C aKTUBHBIMU METaJlJIaMH,
raJIOTEHOBOIOPOJIaMHU, TOpPEHHE), INpUMEHEHue. BomopoaHsle CBs3U
MEXAY MOJEKyJIaMH CHUpTOB. JleiicTBME MeTaHOJla M JTaHOJa Ha
OpraHM3M uYeJoBeKa. MHOroaTOMHbBIE CIHPTBHL. OTWICHIVIMKOJIb U
[JIUIEpUH:  CTpoeHue, (u3Mueckue U  XUMHUYECKHE  CBOMCTBa
(B3auMoJeiicTBHE CO MIEIOYHBIMU METAIJIaMH, KAUEeCTBEHHAsl PeaKIys Ha
MHOT0aTOMHBIE CIUPTHI). JlelicTBHE Ha opraHu3M uenoBeka. [I[puMenenune

TIIMHOCPHUHA U OSTUJIICHIJTIMKOJIA

deHout: CTPOCHHUC MOJICKYIJILI, (bPIBI/I‘{eCKI/Ie U XUMMYECKHE CBOMCTBA.

Tokcuunocts denona. [Ipumenenue penona

3.3

3.4

3.5

Anpneruibl U KETOHbI. DopmanbIerujl, ameTalbIerujl: CTPOCHHUE,
dbuzuyeckue W XUMUYECKHE CBOMCTBa (pEaklMd OKHUCJICHUS W

BOCCTAaHOBJICHHUA, KAUECCTBCHHBIC peaKIII/II/I), MOJYUYCHUC U ITPUMCHCHHC

OAHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOEHHE, (PU3MYECKHEe M XMMHUYECKHE CBOMCTBa
(cBoiicTBa, oOmIMe ISl Kjacca KHCIOT, peakuusi 3TepuUKaLNH),
nojydyeHre W mpuMeHeHue. CTeapuHOBas W OJIEMHOBAs KHCIOTHI Kak
MPEICTABUTEHN BBICIIMX KapOOHOBBIX KHCIIOT. MbIia KaK COJNM BBICIINX

KapOOHOBBIX KHCJIOT, UX MOIOIIEE ACHCTBUE
Crnoxnble 3¢uUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
CIOKHBIX 3¢upoB. XKupsl. ['maponu3 xupos. I[IpumeHeHue >KHUpOB.

buonornueckas posb KUpPOB

3.6

VYrneBoasl: cocTaB, KiaccupuKalus YrieBoJoB (MOHO-, OU- U
nonucaxapusl). ['moko3a — mpocTedmnii MOHOcCaxapui: 0COOEHHOCTH
CTPOCHMSI  MOJIEKYJbl, (QU3NUEeCKue W  XUMHYECKHE  CBOWCTBA

(B3aumopeiictBue ¢ ruapokcuaoMm wmeau(ll), oxucienue ammuayHbIM




pacTBopoM okcuaa cepebpa(l), BoccraHoBieHHE, OpOKEHUE TIIFOKO3HI),
HaxOoXJEeHHWe B MpUPOAE, NPUMEHEHUE, OHuoJoruyeckas poJib.
dorocunTe3. PpyKTO3a KaK H30MeEp TIIIOK03bl. Kpaxmair v nemunono3a Kak
npupoaAHble noauMepsl. CTpoeHHe KpaxMania U LeJUTo103bl. dusndeckue
U XMMHUYECKHE CBOMCTBA Kpaxmaja (TUApPOJIN3, KAUECTBEHHAs peakLus ¢

HOJIOM)

A30Tcoz[ep>1<amne OpPraHUYCCKUC COCANHCHUA

4.1

4.2

AMMHOKHCIIOTBI ~ KaKk  aM(OTepHble  OpPraHMYeCKHUE  COEIMHEHHUS.
duznyeckue M XUMUYECKUE CBOMICTBA AMHMHOKHMCIOT (Ha HpuUMepe

ruiHa). buonorndeckoe 3HaueHNEe aMUHOKHUCIOT. [lenTuas

benku kak npupoHbie BEICOKOMOJEKYIApHBIE coennuenus. [leppuunas,
BTOpUYHAsT U TPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMNCTBA

OCIKOB: TUAPOIN3, ACHATYpalrA, KAYCCTBCHHBIC PCAKIINH Ha OeaKu

5.1

5.2

11 KIJACC

BricOKOMONEKYIApHBIE COCTNHEHUS

OCHOBHBIC TOHATUS XHMHHU BBICOKOMOJICKYJIAPHBIX COCIUHECHM:
MOHOMCp, IIOJIMMCP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCpHU3AlUU,
CpCaHAA MOJICKYJIIpHaA Macca. OcHOBHBIC MCTOABbL CHHTC3a
BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — MMoJIMMCpU3al i n

IMOJIMKOHIEHC AU

SKCHepI/IMeHTa.HBHBIe MCTOAbI M3YUYCHHA BCIICCTB U HX HpeBpaHleHHﬁI
O3HaKOMJICHHE C 06pa3uaMH INpUPOAHBIX WM HCKYCCTBCHHLIX BOJIOKOH,

IJIaCTMAcC, KaydyKoB. [lonydeHrne CHHTETUUECKOTO KayuyKa U PEe3UHBI

Kon

IIpoBepsiemblii 3JIeMEHT COAEPKAHUS

1

TeopeTnyeckrue OCHOBbI XUMUH

1.1

XHAMHUYECKUN 3eMeHT. AToM. Sapo aroma, M30TONBI. DJIEKTPOHHAS
000J104Ka. DHEpreTUUYeCKre YPOBHHU, MOYPOBHU. ATOMHBIE OpOUTAIIH, S-
, Pp-, d-aomementbl. OcCOOEHHOCTH paclpeleNieHus] DISKTPOHOB IO
opOUTalsiM B aTOMax OJJIEMEHTOB TIEPBBIX UETHIPEX MEPHOIOB.

DneKTpoHHAsA KOHPUTYpaLus aTOMOB

1.2

HCpHOJIPI‘I@CKHfI 3aKOH H HepI/IO)II/I‘ICCKaH CUCTEMAa XHMHUYECCKHUX

anemenToB J[.MI. MeHnneneeBa. CBs3b NEPUOAUYECKOIO 3aKOHA M




1.3

[Tepuonnueckor cucrteMbl xumudeckux 3nemeHToB .M. Menneneesa ¢
COBPEMEHHOM TeOopHeil CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHUX DOJEMEHTOB M 00pa3yeMblX HMMH MPOCTBIX H
CJIOKHBIX BEIIECTB M0 TpyNIaM U rnepuogaM. 3Ha4eHUe NEPHOIUUECKOTO

3aKOHA B Pa3BUTUU HAyKU

Crpoenue BemiecTBa. XUMHUYECKAsl CBA3b. BHIBI XMMUYECKOW CBS3U
(xoBaJIeHTHas HEMOJISIpHAs U MOJIApHAs, HIOHHAs, MeTauinyeckas). MoHsr:
KaTUOHBl M  aHUOHBL. MeXaHu3Mbl O00pa30BaHHUS  KOBAJIEHTHOM
XUMUYECKOU CBsI3U (OOMEHHBIN U TJOHOPHO-aKIENITOPHBIN). BogopoaHas

CBA3b

1.4

1.5

1.6

BanentHOCTh. Dn€KTPOOTPULIATENBHOCTD. CTENEHD OKUCIEHUS

BemectBa MOJICKYJIAPHOI'O W HCEMOJICKYJIIPHOIO CTPOCHHA. 3aKoH
MOCTOSIHCTBA COCTaBa BeIIEeCTBA. THIIBI KPpUCTAJUIMICCKUX peHléTOK.
3aBUCHUMOCTh CBOMCTBA BCIICCTB OT THIIA KpHCTaHHH‘{eCKOﬁ peIJ_IéTKI/I.
ITonsTHE O AUCIICPCHBIX CUCTCMaAX. HcTuHHBIC M KOJJIOUIHBIC PaCTBOPELI.

MaccoBast 10JIs BEIIECTBa B PacTBOPE

Knaccudukanuss  Heopranumyeckux  coeauHeHuil.  HomenknaTtypa

HCOPraHNYCCKUX BCIICCTB

1.7

1.8

Xumuueckas peakuus. Krnaccudukanuss XUMHYECKUX PEAKIUA B
HEOPraHWYECKOM M OpPraHMYE€CKOM XHMHUHU. 3aKOH COXPAHEHUS MaCChI
BEIIECTB, 3AKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TPU XUMUYECKUX

peaKuusx

CkopocThb peakiinu, €€ 3aBUCUMOCTh OT Pa3INYHbIX (DaKTOPOB

1.9

1.10

1.11

OOpatuMmble peakuu. XuMudyeckoe paBHoBecue. DakTOphl, BIMSIOLINE

Ha COCTOsIHUE XuMH4ueckoro paBHosecus. [Ipunuun Jle [larense

Onexrponutudeckas aucconuanus. CuabHbIE W CIa0ble DJICKTPOJIHTEHI.
Cpena BOJIHBIX PacTBOPOB BEIECTB: KHCIAs, HEUTpaiabHAas, IMIEIOYHAs.

Peakimmu nonnoro oomMena
OKHCTUTEIPHO-BOCCTAHOBUTEILHBIC PEAKIIUU

Heoprannueckas xumus

2.1

Hemerannel. Ilonoxxenune HemertamioB B Ilepuoguueckoit cucreme
xumudecknx snemeHToB JI.VMI. MenpaeneeBa m 0COOEHHOCTH CTPOCHHS
aToMOB. PU3NYECKUE CBOMCTBA HEMETAIIOB. AJIJIOTPOINHS HEMETAJIOB

(Ha mpumepe Kuciopoaa, cepol, pocdopa u yriepoaa)




2.2

2.3

XUMHYECKHE CBOWCTBA BaXXHEUIIMWX HEMETAUIOB (TaJIOT€HOB, CEPBHI,
azora, ¢docdopa, yriepoga U KpEeMHHUS) U UX COCIUHEHHH (OKCHJIOB,
KHUCJIOPOJICOJEPKAIIUX KUCIIOT, BOJIOPOAHBIX coeAnHeHui). [[pumenenue

BOKHEUIIINX HEMETAJUIOB U X COETNHEHUN

Merannel.  Ilomoxxenue wmetaiuioB B llepuoanyeckon  cucreme
xumudecknx sneMeHTtoB J[.M. MenaeneeBa. OcoOCHHOCTH CTPOCHHS
JJIEKTPOHHBIX 00070YeK aToMoB MeTauioB. OOmme du3nyeckue
cBoiicTBa MeTauioB. CIUIaBbl METAIOB. JIEKTPOXUMUUYECKUU Psif

HaHpH)KeHI/Iﬁ MCTAJlJIOB

24

XUMHYECKHUE CBOMCTBA BaXXHEUIITUX METAIIOB (HATPUH, KaTui, KaablUi,
MarHuii, ajJlOMUHUM, ITUHK, XpOM, >K€JIe30, MEJb) U MX COCIAMHEHHII.
OO6mme crmocoOb! MOMyYeHUsT METaIOB. [ [prMeHeHne MeTaioB B OBITY U

TCXHHUKC

2.5

I'eneTnueckas CBSI3b HCOPraHMYCCKUX BCHICCTB, IMPHHAMJICKAIINX K

Pa3IMYHBIM KJIacCaM

XUMUA U )KU3HDb

3.1

3.2

3.3

Ponp xumuu B OOECHEYEHHHM 3KOJIOTMYECKOM, SHEPreTU4eckol u
MUIIEBOM 0€30MacHOCTH, pa3BUTHM MeAulMHBL. [loHsATHE O Hay4yHBIX

METOJaX IMO3HAHUs BCIICCTB U XUMHUYCCKUX peaKI_[I/II;’I

[IpencraBnenus 00 OOMMX HAYYHBIX MPHUHIIAIIAX MPOMBIILICHHOTO
MOJIY4YEHUsI BAXKHEWINUX BEUIeCTB. YEIOBEeK B MHUPE BEIIECTB U
MaTEpPUAJIOB: BAXKHEUIIINE CTPOUTEIIbHBIE MAaTEPUAJIBI, KOHCTPYKIIMOHHBIE
MaTepralibl, KPaCKH, CTEKJIO, KEpaMHUKa, MaTEpUANIbl [ SJICKTPOHUKH,
HaHOMaTepHajbl, OPraHMYECCKUE U MUHEPaIbHBIE YI0OpCHHS

XUMHS ¥ 3J0pPOBbE YEJIOBEKA: MpaBUiia UCIOJIb30BAHUS JICKAPCTBEHHBIX
mpenapaToB, TMpaBwia O€30IaCHOTO  HCIIOJB30BAaHHS  IIperapaToB

OBITOBOM XMMHU B IIOBCEIHEBHOM KU3HHU
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