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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XMMHHM Ha YpOBHE CpeaHero ooOiero oOpa3oBaHUs
pa3paborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O6 oOpazoBanuu B Poccuiickoit ®eneparun», TpeOOBaHUN K
pe3ynbTaTaM OCBOCHHs (henepaiabHO 00pa30oBaTeNbHON MPOrPaMMBbI
cpeadero o6bmiero o6pazoBanus (POII COO), npencraBiIeHHBIX B
denepanbHOM rocyaapcTBeHHOM oOpa3oBarenbHoM crangapre COOQO, c
yuérom KoHuenuuu mnpenogaBaHusi yd4eOHOTO TMpeameTra «XHUMHs» B
o0Opa3oBaTeIbHBIX OpraHu3aLusax Poccutickon denepanny,
peaNM3yroNMX OCHOBHBIE OOpa3oBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX
nosnoxkeHut  «Crtpatermu  pa3BUTHA BocnuTaHuss B Poccuiickoi
®deneparuu Ha niepuoa g0 2025 roma» (Pacmopsixenue [lpaButenbcTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBYy MOAXOAOB K pa3pabOTKe NporpaMmbl MO XHUMHH, K
ONpeJeNeHno oOlEel cTparerud OOy4YeHHs, BOCIUTAHUS U Pa3BUTHS
oOyyaromumxcsi cpeicTBaMu yueOHoro mpenmera «Xumus» miasa 10-11
KJIACCOB Ha 0a30BOM YpOBHE COCTABWJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCJIOBJICHHOCTH II€JI€H, CoJepKaHusi,
pe3ynbTaToB 00y4YeHHss U TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, 0JIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHU3alliu, SIBISETCS HEOThEMJIEMOW YacThlO
ux 00pa3zoBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIMM 3TANOM pealn3aluy Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUYEBBIX LIEHHOCTEH,
NPUCYLIMX IEJOCTHOM CHUCTEME XMMHYECKOro oOpa3oBaHus. OTH
LEHHOCTH KacaloTcid I[I03HAaHUS 3aKOHOB TMPHUPOJbI, (opMUpOBaHUS
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJOBEKA, a TAKXKE IKOJIOTMYECKU
000OCHOBaHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO M IPHUPOIAHON cpefe.
Peanuzyercs xumuyeckoe oOpa3oBaHHe OOydYarolIUMXCsi Ha YpPOBHE
cpeaHero ooOmero oOpa3oBaHUs CPEACTBAMH Y4YEOHOTO IMpeaMeTa
«Xumus», COAEpKAHWE U TOCTPOCHHE KOTOPOTO OIpEAENieHbl B
MporpaMMe Mo XUMUHU € YUETOM CHeU(UKA HAYyKU XUMHH, €€ 3HAYCHUS
B MO3HAHUU TPUPOABI U B MaTEpUAJIBHOMN >KHU3HU OOIIECTBA, a TaKkKe C
y4€TOM OOIIMX LieJIed W MPUHLHUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBbI cpeaHero oOuiero ooOpa3zoBanusi B Poccuiickoi
denepauum.

XHUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0co0yro
poJib B COBPEMEHHOW IIMBWIM3ALUM, B CO3JaHUU HOBOU 0asbl
MaTepuanbHOU KyJbTypbl. OHa BHOCUT CBOM BKJIaJ B (OpMUpOBaHUE
pPalMOHAIIBHOTO HAYYHOTO MBIIUICHHS, B CO3JaHHE ILEJIOCTHOTO
MPEACTABICHUS] 00 OKPYXKAIOIEM MHUPE KaK O €IMHCTBE MPUPOIbI U
4yelloBeKa, KOTopoe (opMmMupyercs B XHMHM Ha OCHOBE IOHMMAaHHS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEro MUpa, OCO3HAHUS B3aUMOCBS3U
MEXIYy CTPOEHHUEM BELIECTB, X CBOMCTBAMHU M BO3MOKHBIMHU 00JaCTsIMU
MIPUMEHECHUS.

TecHo B3auMOAEHMCTBYSI € JAPYrMMH €CTECTBEHHBIMM HayKaMH,
XUMHUS CTaja HEOThEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOUMBIM
YCJIOBHEM YCHEIIHOIO0 TpyAa W >KU3HM KaXKJIOro uieHa oOIIecTBa.
CoBpeMeHHass XMMHUS KakK HayKa CO3MaTelibHasl, KaKk HayKa BBICOKHUX
TEXHOJIOTMI  HampaBjieHa Ha pelieHre  riao0albHbIX  MpodieM



YCTOWYMBOI'O PAa3BUTUS YEJIOBEUECTBA — CBIPHEBOW, DHEPrE€THUYECKOW,
MUIIEBO, SKOJIOTUYECKON O€30MaCHOCTH M OXPaHBI 3/T0POBbS.

B coorBercTBHM ¢ OOmMMMH TENSIMU W TPUHIUIIAMH CPEIHETO
oOmero ob6pazoBanus cojepxkanne npeamera «Xumus» (10—11 kmaccsl,
0a30BbI YPOBEHb H3YUYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO TMOATOTOBKY OOYyYaromuxcsi, HEOOXOAUMYIO UM JUIs
BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOUCHHUS B
KU3Hb COIIMYMa, TIPOJOJKEHHUSI 00pa30BaHUs B PAa3IMUHBIX 00JIaCTIX, HE
CBSI3aHHBIX HEIOCPEICTBEHHO C XUMHUEH.

CocTaBastomuMy npeaMeTa « XUMHUS SBISIFOTCS 0a30BbIE KypChl —
«Oprannyeckas xumusi» U «OOmIass W HEOpPraHWYECKas XUMUIY,
OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUSI KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOl HAyKW: CHCTEMa 3HAHUW 10 HEOPTaHMYECKOW XuMHH (C
BKJIFOYCHHEM 3HAaHUN M3 OOIIe XUMUU) U OPraHUYEeCKOW XUMUHU.
dopMUpPOBAHME [AHHOM CHUCTEMBI 3HAHUM MPU HU3YYECHUHU IIpEIMETa
o0OecrieynBaeT BO3MOXXHOCTh PACCMOTPEHHS BCEr0 MHOT000pasus
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conaepxaHus KypcoB — «OpraHuyeckass XUMHUS» H
«OOmass 1 HeopraHudeckas XuMus» chHOpPMHpPOBaAHA B MpOTrpaMMe IO
XMMHUU Ha OCHOBE CHCTEMHOTO TOAXO0Ja K H3YyYCHHIO Y4eOHOro
Marepuasia W OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM
3HAaHUM HA OIPEICIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce
OpPraHUYeCKON XMMHUM BEIECTBA PpPAcCMATPUBAIOTCA HA  YpPOBHE
KJIACCUYECKOW TEOPUM CTPOCHUSI OPraHUYECKUX COEAMHEHUM, a TaKXKe Ha
YPOBHE CTEPEOXUMHUUYECKHUX U DJICKTPOHHBIX IIPEACTABIEHUN O CTPOCHUU
BemecTB. (CBemeHusi 00 HM3ydaeMblX B Kypce BEIIECTBaxX JalOTCS B
Pa3BUTHH — OT YIJIEBOJIOPOJOB IO CIIOKHBIX OMOJIOTMYECKH AKTHBHBIX
coeqMHEeHUU. B Kypce OpraHMyeckoM XHMHUH IIOJIy4aroT pPa3BUTHUE
chopMUpOBaHHBIE Ha ypPOBHE OCHOBHOTO o00mero oOpa3oBaHus
MepBOHAYAJIbHbIE peACTaBICHUS 0 XUMHUYECKOM CBsI3H,
KJIACCU(DUKAIMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU pPEAKIIUU.

[Tox HOBBIM yTJIOM 3peHUs B IpenMeTe «XuMus» 0a30BOro ypOBHS
paccMaTpUBAaeTCs W3YYCHHBIM HAa  YPOBHE OCHOBHOTO  OOIIEro
oOpa30oBaHUs TEOPETHUECKUI MaTepual U (aKTOIOTHIECKUE CBEICHUS O
BEII[ECTBAX M XMMUYECKOHN peaknuu. Tak, B 4aCTHOCTH, B Kypce «O0rmias
M HEOpraHu4deckass  XUMHs»  OOYyYaroIIMMCS  MPEJOCTaBISIETCS
BO3MOXKHOCTb ~ OCO3HAaTh  3HAUYCHUE IIEPUOJAUYECKOTO  3aKOHA C
OOIIETEOPETUYECKUX U METOJIOJIOTHYECKUX TO3HIINM, TIy0Xe MOHSAThH
HUCTOpUYECKOE M3MEHEeHnEe QyHKIUN 3TOrO 3aKOHA — OT 00oO0Mmaromen 10
OOBSICHSIONICH M TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O Ba)KHEHIIIMX BEIIECTBaX, MX COCTaBe,
CTPOCHUH, CBOMCTBAX U MPUMEHEHUH, & TAKKE O XUMHUECKUX PEAKLIHUSX,
UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs I0NONHsAeTCs B Kypcax 10
u 11 KJIACCOB AJIEMEHTAMHU COAEpKaHUs, UMEIOIINMU
KyJbTYpOJIOTUYECKM W  OPUKIAJHOM  XapakTep. OTU  3HAHUSA
CIIOCOOCTBYIOT MMOHMMAHHUIO B3aUMOCBSI3M XMUMHUHU C JPYTUMU HAayKamH,
PAcCKpbIBAIOT €€ pOoJib B NMTO3HABATEIBLHON U MPAKTUYECKOU JEATEIbHOCTH
YeJIoBeKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHHUS K  MPOIECCY
TBOpYECTBA B OOJACTH TEOPHH U TMPAKTUYECKUX NPHIOKCHUH XUMUU,
MOMOTAIOT BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIMIECTBEHHO U JIMYHOCTHO



3HAYMMBIX MTPOOJIEMax, CBA3aHHBIX C XUMHUEH, KPUTHUYECKU OCMBICIIMBAThH
uHDOpPMAIMI0O M TPUMEHATH €€ I TIOMOJHEHHs] 3HAHWM, PEIICHHUS
WHTEJUICKTYaIbHBIX M KCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a1a4. B
I[EJIOM COJIep)KaHhe ydeOHOTO MpeaMeTa «XWUMHUS» JTaHHOTO YPOBHS
M3Y4YeHUs] OpPUEHTUPOBAHO Ha (QopMupoBaHHME Yy O0O0yYarOIUXCS
MHPOBO33PEHYECKON OCHOBBI JIJIsl MOHUMaHUS PHIIOCOPCKUX UIEH, TAKUX
KaK: MaTepHAIIbHOE €IMHCTBO HEOPTaHWYECKOTO U OPTaHHMYECKOT0 MHPA,
O0OyCJIOBIGHHOCTh CBOWCTB BEHIECTB KX COCTAaBOM U CTPOCHHEM,
MO3HABAEMOCTh MPUPOJHBIX SBICHUN MyTEM JKCHEPUMEHTA W PEIICHUS
MPOTUBOPEYM  MEXIy HOBBIMU (akTaMH HM  TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHHWE POJIM XUMHUU B PEIICHUH SKOJOTUYECKHUX
npobiieM, a Takke MpoOieM COCPEeKEHHUS DHEPIeTHYCCKUX PECYpCOB,
CBIPbS, CO3/ITaHUSI HOBBIX TEXHOJOTUIA U MaTEPUATIOB.

B mnane pemenusi 3a7a4 BOCIUTAHUS, PA3BUTHS M COLIMATU3AIMNH
OoOydJarommxcsi TNPUHIATHIE MPOTPAMMOM IO XUMHUU MOAXOABI K
OTIPEJICTICHUIO COJECPKAHUSI U TIOCTPOCHHS MPEAMETa MPEAYCMATPUBAIOT
(dbopMHpOBaHUE YHUBEPCAIBHBIX YUCOHBIX JIEWCTBHM, UMEIOMIMNX 0a30BOE
3HAUEHUE [IJISl PA3IUYHBIX BUJOB JCATEIBHOCTU: PEUICHUS MpodIeM,
MOWCKa, aHaimm3a W 00paboTku wuHOOPMAIMK, HEOOXOIUMBIX IS
OpUOOpPETEHUsT  OMbITa  MPAKTUYECKOW M HCCIIEIOBATEIHCKON
JESTENHHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUH XUMUMU.

B mpaktuke mnpemnojnaBaHuWs XUMUW KaK Ha YPOBHE OCHOBHOTO
obmrero oOpa3oBaHus, TaK U Ha YPOBHE CpeHEro odiiero oOpa3oBaHus,
IpU OMNPEACIICHUH COJCPKATEIbHON XapaKTePUCTUKU IeNied U3ydeHUSs
MpeJMeTa HaIlpaBJICHUEM TEPBOCTEIIEHHON 3HAYMMOCTH TPAJAUIIMOHHO
npuszHaéTcs GOpMUPOBAHHE OCHOB XHMHUYECKONW HAyKH Kak o00JiacTH
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOW JEATEIHHOCTH YEIOBEKa
M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C MeTOau4ecKOi
TOYKH 3PEHUS TAKOW MOJIXOJ K OMPEICTICHUIO TeJIel N3yUYeHUs MpeaMeTa
SIBJISIETCSI BIIOJIHE OTIPABJIaHHBIM.

CornacHO [MaHHOW TOYKE 3pEHUS TJABHBIMU INEISIMU H3yYCHHUS
npeaMmera « XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIsIrOTCS:

e (opMHUPOBAaHHE CHCTEMbl XMMHUYCCKMX 3HAHUM KaK Ba)KHCHIIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE
KOTOPOH JIeXKAT KITFOYEBbIC OHITHS, (yHIaMEHTAIbHBIE 3aKOHBI U
TEOpUM XMMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W MOHUMAaHUE
CYIIHOCTH  JOCTYINHBIX  OOOOIIEHHUH  MHUPOBO33PEHUYECKOTO
XapakTepa, O3HAKOMJIEHME C HCTOPHUEH WX pPa3BUTHS U
CTaHOBJICHUS,

e (opmMupoBaHuEe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAaX
MO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIMi, HEOOXOIUMBIX IS
NpUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE BEIIECTB U
XUMUYECKUX SBJICHHH, HWMEIOIMUX MECTO B TPHUpPOAE, B
IIPAKTUYECKOM U IMIOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHHUA W CHOCOOOB JIESITEIBHOCTH, CBSI3AHHBIX C
HAOJNIOZICHUEM U OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA,
COOJTI0/IEHNEM TTpaBUiI 6€30MaCHOT0 0OpaIlEHUs C BEIIECTBAMH.

Hapsimy ¢ atum, comepskarenbHas XapaKTepUCTHKa Ielield U 3aj1ad
M3y4YeHUsT TpeaAMera B I[porpaMMe IO XUMHUHU yTOYHEHA U
CKOPPEKTHUPOBaHA B COOTBETCTBUU C HOBBIMU NMPUOPHUTETAMH B CHCTEME
cpendero obmero oOpa3zoBaHus. CerojHs B MPENOJIaBaHUU XHMHUU B



OOJIBbIICH CTEeNeHH OTAAETCS MPEAIOUYTCHHUE MPAKTUYCCKONH KOMIIOHCHTE
coJiep KaHusl 00ydYEHHUsI, OPUCHTUPOBAHHONW Ha IOATOTOBKY BBINYCKHHKA
0011e00pa30BaTeIbHON OpPraHU3aIlMH, BJIAJICIOIIETO0 He HA0OPOM 3HAHUU,
a (YHKIHOHAJIBHOW TI'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSMH
AKTUBHOTO TOJYYCHHS 3HAHMHM U MIPUMEHEHUS MX B PCAIbHON JKU3HH IS
PEIICHUS TIPAKTUYCCKUX 3a]1a4.

B cBsi3M ¢ 3TUM IIpH U3YYECHHMH MpeaMeTa « XUMUSD JTOMUHUPYIOIICE
3HAUCHHE MPUOOPETAIOT TaKKE LU U 3aJ]a4H, KaK:

ajganTanus oOy4Jaronmxcs K YCIOBUSIM JTUHAMHYHO
pa3BHUBAIOIIETOCS MHUpPa, (HOPMUPOBAHHE WHTEIUICKTYabHO Pa3BUTOU
JUYHOCTH, TOTOBOM K  €aMO0Opa3oBaHHWIO,  COTPYAHHYECTBY,

CaMOCTOSITCJILHOMY TPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBA3aHHBIX C BEIICCTBAMH M UX MPUMEHEHUEM;
dbopmupoBaHue y 0OyYaromMXcs KIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIICTEHIIUH), MMECIOIIHUX YHHUBEPCAIBHOEC 3HAYCHHE IS Pa3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs po0iieM, MOUCKa, aHaM3a U 00paboTKu
nHpopMaruu, HEOOXOIUMBIX IS TMPUOOPETCHUS OIbITa JCATCIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IIO3HAHUHM XHUMHH, a TaKKe IS
OIICHKHM C TTO3MIIMH JKOJIOTHYSCKOM OE€30MMacCHOCTH XapaKTepa BIIMSHUS
BEIIIECTB U XUMUYECKHUX TPOILIECCOB HA OPTraHU3M YeI0BeKa ¥ IPUPOIHYIO

cpeny;,
pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTyaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH O0yYarOIINXCS: CIOCOOHOCTH

CaMOCTOATENLHO MPUOOpPETaTh HOBBIC 3HAHUS 110 XUMUU B COOTBETCTBHUH
C JKM3HCHHBIMH  TOTPEOHOCTSIMH,  HCIIOJIb30BaTh  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJOTUM [IJIi TIOWCKAa W aHaiu3a y4eOHOW u
HAyYHO-TIOMYJISIPHOM UH(POPMAITUK XUMUYECKOTO COJICPKAHUS;

dbopMUpOBaHHE W Pa3BUTHE y OOYYAIOIMXCS ACCOIMATHBHOTO H
JIOTUYECKOTO MBIIILJICHUS, HaAO0JIIOIATENTbHOCTH, coOpaHHOCTH,
aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOJWMBI, B YAaCTHOCTH, MPH
TJIAHUPOBAHUH U MTPOBEACHUN XUMHUUYECKOTO SKCTICPUMEHTA;

BOCIIUTAHUE Yy 00ydarommuxcs yOeKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBJICHHOCTH XHUMHH, €€ Ba)XHOW pPOJIM B PEUICHUU TI00aTBHBIX
npoOJeM  palUMOHAIBHOTO  TPHUPOAOIOIH30BAHUSA, MOTIONTHEHUS
OPHEPreTUYECKUX PECypCcOB M COXPAHEHUS NPHUPOIHOTO PABHOBECHS,
OCO3HaHMS HEOOXOAMMOCTH OEPEKHOTO OTHOIIECHUS K IPUPOJEC U CBOEMY
3JI0POBBIO, @ TaKXKE MPUOOPETEHHUS OIbITA UCIIOIH30BAHUS MOIYYCHHBIX
3HAHWW JJIs1 IPUHATHUS TPAMOTHBIX PEIICHUN B CUTYyaIUsX, CBSI3AHHBIX C
XUMUYECKUMU SIBIICHUSMH.

B yudeOHoM miaHe cpemHero oOmero oOpa3oBaHUS MPEAMET
«Xumus» 0a30BOTO YPOBHS BXOJUT B COCTAaB MPEAMETHOW 001acTH
«EcTecTBeHHO-HAYyYHbBIE TIPEIMETHD.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JUISI W3YYCHUS XUMUHU, Ha
0a30BOM ypOBHE cpeiHero obmiero o0pa3oBaHus, COCTABISIET 68 4acoB: B
10 knacce — 34 yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 gac B
HEJIEIII0).



COILEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHNYeCKOM XUMHUM

IIpenmer opraHMyeckoM XHUMHUU: €€ BO3HMKHOBEHHE, Pa3BUTHE U
3HAYEHUE B MOJYYEHUU HOBBIX BEUIECTB U MaTepHaIIOB. Teopus CTpOEHUs
opraHuyeckux coequuenuii A. M. ByTtiepoBa, €€ OCHOBHBIE MOJIOXKEHUS.
CtpykTypHble (hOpMYJITBI OPraHNYECKUX BEHIECTB. [ OMOIOTHS, H30MEpHsl.
XUMHUYECKas] CBA3b B OPraHUYECKHX COEOUHEHHSIX — OJUHApPHBIE H
KpaTHbBIE CBSI3H.

[IpencraBnennie o0 KiIacCUUKAIMK OPTaHUYECKUX  BEIIECTB.
HoMenknaTypa oOpraHMYecKkMx COEIMHEHUN (cHUcTeMaThyeckas) H
TPUBHAJIbHBIE  HA3BaHUS  BAXHEWIIMX  MPEACTaBUTENCd  KJIacCOB
OpraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIbHbIE ~ METOJbl  M3YYEHHS  BEIIECTB M  UX
MPEBPAIICHUI: 03HAKOMIICHHE C 00pa3laMyd OpPraHUYEeCKUX BEIIECTB U
MarepuajlaMi Ha MX OCHOBE, MOJEIHPOBAHUE MOJIEKYJ] OPraHUYECKHX
BEIIIECTB, HAOJIOJCHUE W OINMUCAHWE JIEMOHCTPAIIMOHHBIX OIMBITOB IO
MPEBPAILCHUI0 OPraHUYECKUX BEILIECTB MpPH HArpeBaHuu (ILJIABIICHHE,
oOyTJIMBaHKE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psaa. MeTaH u 3TaH
— TPOCTEHINE TMPEICTABUTETN AaJIKaHOB: (U3MUECKHE M XUMUYECKUE
CBOMCTBa (p€akUuU 3aMELICHUS U TOPEHUs), HAXOXKICHHE B IPUPOJIE,
MOJIyYE€HHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKUU psAn. OTWIEH U
OpONMUJIEH — TPOCTEHIINE TMPEICTABUTETN alKeHOB: (u3nyeckue u
XUMUYECKUE CBOMCTBa (peakuud TUAPUPOBAHUS, TaJOI€HUPOBAHUS,
TUApATAIMU, OKUCIECHUS U IOJIMMEPHU3ALINH ), TIOJTYyUYCHUE U IPUMEHEHHE.

Anxanuensl: OyrtamueH-1,3 wu wmermnOyramuen-1,3: cTpoeHwue,
BAKHEHIIME XMMHYECKHE CBOWCTBA (peakuus MOJMMEPU3ALINH).
[TonyueHre CUHTETUYECKOTO KayuyKa U PEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUUN PS/I.
AlLleTWIIEH — MPOCTEHIINN MpPEICTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE,
¢u3nUeckue W XUMHUYECKHE CBOWCTBA (peakiMu THAPUPOBAHUS,
rajioreHUpOBaHMsl, THIPATALINK, TOPEHUS ), IOJIyYEHHE U IPUMEHEHUE.

Apenbl. benson: cocraB, cTpoeHHe, (pU3MYECKHE U XUMHUYECKHE
CBOMCTBa (peaklUuy TaJOr€HUPOBAHHMS W HUTPOBAHUS), IOJIYyYEHHUE U
npumeHenue. Tonyon: cocmas, cmpoenue, puzuieckue u Xumuueckue
ceolicmea (peakyuu 2ai02eHUpO8arus U HUMPOBAHUS), HOAYUEeHUe U
npumernenue. TOKCMYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXKAY
YIIJIEBOIOPOAaMU, TPUHAIEKAIINME K PAa3JIMUYHBIM KJIaCCaM.

Ilpupoanbie MCTOYHUKU  yrieBogoponos. Ilpupoxmsii ra3 u
nonyTHble HedTsHble Ta3el. HedTh m e€ mpoucxoxnaenue. CrocoObl
nepepadoTKu He(TH: NEPEroHKa, KPEKUHT (TepMHUYECKHU,
KatanmuTudeckuii), mmponu3. [lpomykrel mnepepaboTku HedTH, HX
MpPUMEHEHNUE B TIPOMBIIUIEHHOCTH W B ObiTy. KaMeHHbIN yronb u
MPOJIYKTHI €T0 TepepadoTKu.



OKCIIEpUMEHTAIbHbIE ~ METOJbl  M3YYEHHS] BEIIECTB M  UX
MPEBpAIlCHU: O3HAKOMJICHHE C O00Opas3lamMu IJIacTMacCc, KaydyKoB U
pesunbl, Koywtekiuu «HepTs» u «YTOdp», MOAEIMpOBaHHWE MOJIEKYII
YIJIEBOJOPOJOB M TallOr€HONPOU3BOAHBIX, MPOBEICHUE MNPAKTUYECKOM
PabOoThI: OYYEHHUE dTUJICHA Y H3yYEHHUE €TO0 CBOMCTB.

PacuérHble 3anaumn.

BeluncieHnnss 1no ypaBHEHHMIO XUMHUYECKOW peakuuu (Macchl,
00BEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIU IMPOJYKTAa PEAKIUHU 10
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIY TIPOIYKTOB PEAKIIMH).

Kucaopoaconep:kamue opranndecKue coeMHeHUs

[IpenenpHble OHOATOMHBIE CIUPTHI. METaHOJ U ATAHOJI: CTPOEHUE,
¢u3nUeckue W XMMHYECKHE CBOMCTBA (peakiuu C aKTHUBHBIMH
MeTaJlJIaMHU, TaJOT€HOBOIOPOIaMH, TOPEHHUE), puMeHeHre. BogopoaHsie
CBSI3U MEXAY MOJIEKyJdaMu cnupToB. JleficTBHME MeTaHOJIa U 3TaHoja Ha
OpraHu3M YeJIOBEKa.

MHOroaToMHbI€ CHUPTHI. DTUIICHIJUKOIb U TIHIEPHUH: CTPOECHUE,
bu3nYecKue U XUMUYECKHUE CBOWMCTBA (B3aMMOJICHCTBUE CO MIEIOYHBIMU
METaJJIaMH, KayeCTBEHHAas peaklys Ha MHOTOAaTOMHBIE CIIHUPTHI).
JlelictBue Ha opraHu3m 4enoBeka. [IpumeHeHue rTiMIEpUHA U
ATUJICHTJIMKOJIS.

@deHoJI: CTPOCHHE MOJIEKYJIbI, (PU3NYECKUe U XUMUYECKHE CBOMCTRBA.
Toxcuunocts penona. [Ipumenenne genona.

Anpnerunpl U kemowusl. DopManblieru, aueTaabIeruj: CTPOEHUE,
¢u3nYeckue W XUMHYECKHE CBOMCTBAa (pEaKkIMU OKUCICHUS W
BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINH ), IOJyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeIeNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (pU3MdyecKkue M XUMHUYECKHE CBOMNCTBA
(coiicTBa, o0OmMeE IS Kiacca KHUCIOT, peakius J3Tepuduxaiun),
noinyyeHnne u npumeHeHue. CteapuHOBasi M OJIEMHOBAs KHUCIIOTHI Kak
MPEJACTABUTENN BBICIINX KapOOHOBBIX KMCIOT. MbUIa KaK COJHM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHUE.

Cnoxnple dS(upbl Kak MPOU3BOJHBIE KApOOHOBBIX  KHCIIOT.
[unponus cnoxubix 3¢upoB. Kupel. ['maponus xupos. [Ipumenenue
AKUpOB. buonornueckas poJib )KUPOB.

VYrineBoasl: cocraB, KiacCH(pUKAIMS YIJIEBOJOB (MOHO-, IU- H
nosicaxapuabl). ['moko3a — mpocTelmmii MoHOCcaxapua: OCOOCHHOCTH
CTPOGHHS  MOJEKYyJbl, (U3HNUECKHE W  XUMHYECKHE  CBOMCTBA
(B3aumopeiicteue ¢ ruapokcugom wmeau(Il), oxkuciieHre amMMUavYHBIM
pactBopoM okcuaa cepedpa(l), BoccraHoBieHHEe, OPOKEHUE TIIFOKO3bI),
HAaXOXXJEHUE B TMPUPOJE, TMPUMEHEHHE, OHOJOTHYEeCKas  POJb.
dotocuHTe3. DpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kKak nOpupoaHsie mnoiauMmepbl. CTpoeHue
Kpaxmana u newnoiao3bl. duszndeckne W XMMHUYECKHME CBOMCTBA
KpaxMaiia (TUApOJIn3, KAYECTBEHHAs! PEAKIUs C UOJOM).

OKCIIEpUMEHTAIbHbIE ~ METOJbl  M3YYEHHS BEIIECTB M  UX
MpEBpAILCHUI: MIPOBEJICHUE, HAOJIIOICHHE u OMnuUCcaHue
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUH
OJIHOATOMHBIX CIUPTOB (OKuclieHHEe 3TaHoyia okcugoMm Menau(Il)),
MHOIOaTOMHBIX CHUPTOB (B3aMMOJECHCTBUE TIHILEPUHA C THAPOKCUIAOM
menu(Il)), anpaernaoB (OKHCIEHHME aMMHUAYHBIM PACTBOPOM OKCHAA




cepebpa(l) u runmpoxcumom wmeau(ll), B3ammomelricTBue Kpaxmana cC
MOJIOM), TIPOBEJIEHHWE TMPAKTUYECKOW pabOThl: CBOWCTBA pacTBOpa
YKCYCHOM KHUCJIOTBI.

PacuérHble 3anaumn.

BeluncieHnnss 1no ypaBHEHHMIO XUMHUYECKOW peakuuu (Macchl,
00BEMa, KOJIMYECTBA MCXOJHOTO BEIHIECTBA WJIU MPOJYKTAa PEaAKIUHU IO
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIY TIPOIYKTOB PEAKIIMH).

A3oTcoziepxkalme OpraHnueckrue COeTMHEHHUS.

AMUHOKHCIIOTBI Kak aM{OTEepHbIE OPTaHMYECKHE COCAMHEHUSI.
@u3nueckue W XUMUYECKHE CBOWCTBA AMHMHOKHUCIOT (HA IpuMepe
IIMIMHA). buonornueckoe 3HaueHre aMUHOKUCIOT. [lenTuap.

benkn Kak NOpUPOIHBIE BBICOKOMOJEKYJISIPHBIE COEIUHEHUSI.
[lepBuyHasi, BTOpUYHAs U TPETUYHAS CTPYKTypa OeiKOB. XHUMHYECKUE
CBOMCTBa OEIKOB: THUAPOIH3, JACHATYpaIus, KaueCTBCHHBIC PEaKIMH Ha
OenKu.

OKCIIEpUMEHTAIbHbIE ~ METOJbl  M3YYEHHS  BEIIECTB W  UX
MpPEeBpAIlCHUI: HAOIOJCHHE M OMHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB:
JeHaTypaIys OSIKOB PU HarpeBaHUH, IIBETHBIC PEaKIINKN OCTKOB.

BricokoMouieKyJIsIpHbIE COeINHEHNS

OCHOBHbBIE TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN:
MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALINH,
cpeaHsii  MoJeKyJsapHas ~ macca. (OCHOBHBIE  METOABI  CHUHTE3a
BBICOKOMOJIEKYJIIPHBIX COCIMHEHU N — MOJIMMEPU3ALIUS u
MTOJIMKOH/ICHCALIUSL.

OKCIIEpUMEHTAIbHbIE ~ METOJbl  M3YYEHHS BEIIECTB W  UX
MpEeBpaIllCHU:  O3HAKOMJICHHME C  00pa3laMud  OPUPOJAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusa MeXnpeaIMEeTHBIX CBA3CH MPU U3YYEHUH OPraHUYECKOU
xumuu B 10 Kmacce oCymIeCTBISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX
€CTECTBEHHO-HAYYHbIX IMOHATUM, TAaK W T[OHITUH, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTJAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIC TIOHATHS: SIBJICHHE, Hay4YHBIA (DaKT,
TUMoTe3a, 3aKOH, TEOopWs, aHalu3, CHHTE3, Kiaccudukamus,
MEPUOAUYHOCTb, HaOJII0ICHHE, U3MEpEHHUE, DKCIIEPUMEHT,
MO/JIEJIMPOBAHUE.

®usuka: Marepusi, dHEprus, macca, aroM, 3JEKTPOH, MOJIEKYJa,
DPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3nUeCKre BETUYMHBI U SIUHUIIBI X U3MEPCHUS.

buonorus: kmerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B
opranu3me, (OTOCHUHTE3, OMOJOTHMYECKHM aKTHUBHBIC BellecTBa (OCIKH,
YTJIEBOIBI, KUPBI, HEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOBI, MOJE3HBIE UCKOMAEMEIE,
TOILTUBO, PECYPCHI.

TexHolOrUsl: MHILEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO
MUTAHUS, MOIOLIME CPEACTBA, JIEKAPCTBEHHbIE W KOCMETHUYECKHE
npenaparbl, MaTEpUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC



OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMU4ecKHil anemMeHT. Atom. Snpo aroMa, U30TONbI. DIEKTPOHHAS
000y109Ka. DHEpreTUYeCKue YPOBHH, MOTyPOBHU. ATOMHBIE OpOUTAIH, S-
, p-, d- nnementel. OCOOCHHOCTH pacHpenesCHUsI JJICKTPOHOB TIO
opOuTaNsiIM B aroMax OJJIEMEHTOB TIEPBBIX YETBIPEX TEPHOJIOB.
DOnexkTpoHHas KOH(PUTYpaIlrs aTOMOB.

Ilepuonnueckut 3akoH u Ilepuogmueckas cucrtemMa XHUMUYECKHX
snementoB J[. M. Menneneea. CBs3b MNEPUOAUYECKOrO 3aKOHA H
[Tepuoguueckoit cucrembl xumuueckux aneMeHToB J[. 1. Menneneesa ¢
COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XHMHYECKUX DJJEMEHTOB M O0O0pa3yeMblX HMMH TMPOCTBHIX H
CJIOKHBIX BEIIECTB MO IPYyIIaM U NEPUoiaM. 3HAYEHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BelecTBa. XUMUUYECKasl CBsI3b. BUIbl XUMUUECKOU CBSI3U
(koBaJIeHTHasi HEMOJSIpHAsE W TMOJSpHAs, HWOHHAs, METaNINuecKas).
MexaHu3Mbl 00pa30BaHus KOBAJIEHTHON XMMHYECKOUN CBSA3U (OOMEHHBIN
U JIOHOpDHO-aklenTopHbli). Bopopoanas  cBA3b.  BalleHTHOCTH.
DnekTpooTpuuaTeabHocTh. CTeneHb OKuciaeHus. OHBI: KaTHOHBI U
AHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS. 3aKOH
IIOCTOSIHCTBA COCTAaBa BEILIECTBA. [HIBI KPUCTAJUIMYECKUX PEUIETOK.
3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMUECKON PEIIETKH.

[Tonstue o nucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOMIHBIE
pactBOpbl. MaccoBas 1015 BEIIECTBA B PacTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuii. Homenkmarypa
HEOPraHMYECKUX BEUIECTB. [ eHeTMyecKas CBfA3b HEOPraHWYECKUX
BEIIECTB, MPUHAJICKAIINX K PA3JIMYHBIM KJIACCAM.

Xumuueckas peaknus. Kimaccupukanuss XUMUYECKUX PEaKIUil B
HEOPraHMYECKOW W OpPraHUYeCKON XHWMHHU. 3aKOH COXPAHEHHUSI MacChl
BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILLICHUS HEPTUU IIPU XUMUYECKUX
peaKuusx.

CkopocTh peakuuu, €€ 3aBHCHMOCTh OT Pa3IMYHBIX (HAaKTOPOB.
OOpatumble peaknuu. XUMHUECKOe paBHOBecHe. DaKTOPHI, BIUSIONINE
Ha COCTOsIHME XUMuueckoro pasHosecus. [Ipunuun Jle larense.

OnekTponuTuyeckass — auccorumanus. CwibHbIE H cjia0bie
anekTponuThl. Cpena BOJAHBIX PACTBOPOB BEILIECTB: KHUCIAsl, HEUTpaibHAas,
LIEJIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHbIE ~ METOJbl ~ M3YYEHHS BEIIECTB W  UX
npeBpaiieHuii: gemMoHctpanusa Tabnun  «llepmonuueckas cucrema
xumuueckux siemenTtoB J[. WM. MenaeneeBa», u3ydyeHHE MOJEIIEH
KPUCTAJIMYECKUX PELIETOK, HaAOJIIOICHHE 151 ONMCAaHUE
JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIIA
BOJIOPOJA B IPUCYTCTBUU KAaTaau3aTopa, ONpPEIEIICHUE CPEAbl paCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHJHUKATOPA, PEAKLMU HOHHOI'O
oOMeHa), TPOBEIICHHWE MPAKTUYECKOH paldoThl «BrusHue pa3IudHbIX
(haKTOpPOB Ha CKOPOCTh XUMHUYECKON PEaKIIHI.

PacuérHble 3anaumn.



Pacuy€rpl mo ypaBHEHHSIM XUMMYECKMX pEAKLUHA, B TOM YHUCIE
TEPMOXHUMHUYECKHAE PACUETBl, PACYETBl C HCIIOJIB30BAHUEM ITOHATHSA
«MaccoBas J10J151 BELIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxenune HemeramioB B Ilepuomndeckont cucreme
xumuuyeckux snaeMentoB J[. M. MeHueneeBa U 0COOCHHOCTH CTPOSHUS
atoMoB. DU3MYECKHE CBOWCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIIIOB
(Ha mpuMepe KKUCIIopoa, cephl, hochopa u yriaepoa).

XHUMHUYECKHE CBOMCTBA BaKHEUIINX HEMETAIIOB (TaJIOT€HOB, CEPHI,
azota, ¢docdopa, yriepomaa M KPEeMHHUSA) U UX COCTUHEHUN (OKCHUIOB,
KHUCJIOPOACOIEPKALIUX KUCIIOT, BOJOPOIHBIX COCTMHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEIUHECHUM.

Meramnbl. Ilomoxxenue wMetaimioB B llepuoamueckoi cucreme
xumuueckux snaeMeHtoB [[. M. MenneneeBa. OCOOCHHOCTH CTPOCHUS
ANEKTPOHHBIX 000704YeKk aTtomMoB MerauioB. OOmue ¢duzndeckue
cBorictBa MeTauioB. CIUlaBpl METAJJIOB. JJNEKTPOXUMHUYECKUN Pl
HaNpPsHKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX METAJJIOB (HATPHil, Kalaui,
KaJblIUM, MarHui, aJlOMUHHUHN, IIMHK, XpOM, J>K€JI€30, MEJb) U HuX
COEMHECHUM.

OO6mue criocoObl monyueHus MetamioB. [IpuMeHeHne MeTamuioB B
OBITY ¥ TEXHUKE.

OKCIIEpUMEHTAIbHBIE ~ METOJbl  M3YYEHHsS BEIIECTB W  UX
MPEBPAIICHU: M3yYeHHE KOJIEKIMH «MeTayuibl U CIIaBb», 00pasIoB
HEMETAJUIOB, pEIICHHE JKCIEPUMEHTAIbHBIX 3a/ad, HaONIoJeHUE U
ONIMCAaHUE JIEMOHCTPALlMOHHBIX 151 71a60paTOPHBIX OIIBITOB
(B3auMOAEICTBHE TUAPOKCUIA QIIOMHUHHUSL C pPacTBOpaMHM KHUCJIOT U
1e104Yeild, KaUeCTBEHHbIE PEAKI[MU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuérel Maccel BemiecTBa WM 00BEMA Ta30B 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe€ WU OOBEMY OJHOTO M3 YYaCTBYIOIIHUX B
peakiuu BENIIECTB, pacu€Thl Macchl (00BEMA, KOJIWYECTBA BEIECTBA)
MIPOAYKTOB PEAKIMHU, €CJIM OJTHO U3 BELIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B oOecrieyeHUM HKOJIOTHYECKOM, DHEPreTHUYECKON U
MUIIEBON 0€30MacHOCTH, Pa3BUTUM MeAUIUHBL. [loHsATHE O Hay4YHBIX
METOJIaX MO3HAHUS BEWIECTB U XUMHYECKUX PEAKIIUU.

[IpencraBnennst 06 OONIMX HAYYHBIX MPUHIIUIAX MPOMBIIIICHHOTO
MOJy4YE€HUs BaXKHEHIIMX BEILIECTB.

UenoBek B MHUpE BEUIECTB H  MaTepUaloOB:  BaXHEUIIME
CTPOUTEIIbHBIE MAaTEpUalbl, KOHCTPYKLUMOHHBIE MATEPHUaJbl, KpPAaCKH,
CTEKJIO, KepaMHuKa, MaTepUAJIbl I DJCKTPOHUKH, HAHOMaTEpHUalIbl,
OpraHUYEeCKUE U MUHEPAIbHBIE yI0OpEHHUS.

XumMusT W 300pOBbE  YEJIOBEKAa: MpPaBWJIa  MCIOJIb30BAHUS
JIEKapCTBEHHBIX TMPEMaparoB, IMpaBuia OE30MacHOTO HCIOJIb30BAHUS
penapaTroB OBITOBOM XMMHUU B TTIOBCEAHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmsi MeXNpeaMETHBIX CBS3€H NpU H3YYEHUU OOIIeH u
HeopraHuuecko xumMum B 11 Kjlacce OCYyIIECTBIAETCS  4epe3
WCIIOJIb30BAaHUE KaK OOIMMX EeCTECTBEHHO-HAYYHBIX TOHATHHA, TaK U



TOHSITUN, SBJISIONIMXCS CUCTEMHBIMHU JUISI  OTACJBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC TOHATHUS: HAyYHBIA (PaKT, TUIIOTE3a,
3aKOH, TEOPHs, aHajau3, CHHTE3, KilacCu(dHKamusa, TEePUOIUIHOCTD,
HaOJII0JICHKE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, SIBJICHHUE.

dusuKa: MaTepusi, SHEpPrus, macca, aToM, DdJIEKTPOH, IPOTOH,
HEUTPOH, MOH, W30TOI, PaJMOAKTUBHOCTH, MOJEKYJIa, dYHEPreTUUECKU
YPOBEHb, BEIICCTBO, TeI0, O00BEM, arperaTHOe COCTOSHHE BEIECCTBA,
(bU3UYECKUE BETUIMHBI M SAUHUIIBI UX U3MEPECHHS, CKOPOCTb.

buomorus: kieTka, opraHu3M, dKOcHcTema, Oumocdepa, Makpo- u
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: mMuHEpanbl, TOPHBIC MOPOJBI, TOJIE3HBIE HCKOTAeMEbIE,
TOILIUBO, PECYPCHI.

TexHomorusi:  XUMHUYECKash MPOMBIIIJICHHOCTh,  METaJlIyprus,
MPOM3BOJICTBO  CTPOUTEJBHBIX MAaTEPHUAIOB, CEIbCKOXO3SIMCTBEHHOE
MPOW3BOJICTBO,  IHINEBAas  IPOMBINIJIEHHOCTh,  (hapMareBTUUECKas
MPOMBIIIIJIEHHOCTh,  MPOU3BOJICTBO  KOCMETHMYECKMX  IpernapaTos,
MIPOM3BOJICTBO KOHCTPYKIITMOHHBIX MaTepHUajoB, AJIIEKTPOHHAs
MIPOMBIIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA ITPOI'PAMMBI 110
XM HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHHUS
oOyJaromuMucs  OporpaMM  CpeIHero  oOmiero  oOpa3oBaHUs
(IMYHOCTHBIM,  METANpPeIMETHBIM W IpeAMeTHbIM).  HaydHo-
METOJMYECKOW OCHOBOHM i pa3pabOTKH IUIAHUPYEMBIX pe3yJIbTaTOB
OCBOCHHUS TPOrpaMM CpPEJIHEro OoOIero oOpa3oBaHHS  SBISCTCS
CUCTEMHO-/IEATEIIbHOCTHBIN MOAXO/.

B cooTBeTcTBMM € CHCTEMHO-IEATEIBHOCTHBIM IOJXOJOM B
CTPYKTYpE JUYHOCTHBIX PE3YJbTaTOB OCBOCHHS IpeaMeTa «XUMHs» Ha
YPOBHE CpEIHEro OoOmero oO0pa30BaHUS BBIJICICHBI  CIICIYIOIIHE
COCTaBIIAIOIIIHE:

OCO3HaHUe O00yJarOIINMUCS POCCHICKOU IrpaXX JaHCKOU
WJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU W
CaMOOIIPEICIICHUIO;

HAJIM4YME MOTUBAIMH K O0YYECHHIO;

1[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUHN JIMYHOCTH HA
OCHOBE KJIFOUEBBIX IIEHHOCTEW M UCTOPUUECKUX TPAIUINI 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBATHCS B
CBOEM NEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH,
MPUCYIIMMHU [ETIOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMs;

HaJIM4KMe TIPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl B CIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIC ILIAHBI.

JInyHOCTHBIE ~ pe3yibTaTbl  OCBOCHUS  IIpeaAMeTa  «XHUMUI»
JOCTUTAIOTCS B €IMHCTBE YYEOHOW M BOCHUTATEIBHOWU NEATEIHLHOCTH B
COOTBETCTBHUM C TYMAHUCTHYECKMMH, COLHMOKYJIBTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMHM LEHHOCTSIMU U HJI€aJaMH POCCUMCKOTO T'PaKIAHCKOrO
oO0IecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHU U MIpaBUJIaMU MOBEIACHUS,
CIIOCOOCTBYIOIIIMMHU ~ TpOIlECCaM  CaMOTIO3HAHUS, CaMOpPa3BUTUA W
HPaBCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YYarOIINXCA.

JIM4yHOCTHBIE PE3yJIBTATHl OCBOCHHS MPEAMETA «XUMUS» OTPAKAIOT
chOpPMHUPOBAHHOCTh  OIBITA  ITO3HABATECIbHOW W  MPaKTHYCCKOU
JESATENBHOCTH OOYYarONIMXCsl MO peaju3aliud MPUHSATHIX B OOIIECTBE
LIEHHOCTEW, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIMTAHUSA:

OCO3HAHHUS OOYYArONIMMUCS CBOUX KOHCTUTYIHMOHHBIX TpPaB M
00s13aHHOCTEM, YBa)KEHHUS K 3aKOHY U MPABOIIOPSIIKY;

MPEJCTABICHUSI O  COLMAaJbHBIX  HOPMAax H  IpaBUJIAX
MEXKJIIMYHOCTHBIX OTHOIIEHHUM B KOJUJICKTUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIpU
CO3JaHUM Y4YEOHBIX MPOEKTOB, PEHICHUU Yy4eOHBIX M IMO3HABATEIBbHBIX
3a71a4, BBIITOJTHEHUU XUMHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh U MMPUHUMATh MOTUBBI, HAMEPEHUS, JTIOTUKY
M apryMeHThl JPYyTUX TPU aHalW3€ pa3IUYHbIX BHJIOB Yy4eOHOU
NEATENbHOCTH;

2) NIaTPUOTHUYECKOT0 BOCTIUTAHMS:



LIEHHOCTHOT'O OTHOILIEHHS] K UCTOPUYECKOMY U HAYUYHOMY HACJIEIUIO
OTE€UYECTBEHHON XMMUM;

YBaXEHUS K TMPOIECCYy TBOpUECTBA B O0JacCTH TEOpHUH U
MPAKTUYECKOI0 MPUMEHEHUSI XUMHUHU, OCO3HAHUSL TOTO, YTO JOCTUKEHUS
HAyKd €CThb pE3yJbTaT JUIMTEIbHBIX HAOMIONEHUN, KPOIOTIMBBIX
AKCHEPUMEHTAJIbHBIX  IIOMCKOB, IOCTOSSHHOIO TpyAda YYE€HbIX H
MIPAKTUKOB;

MHTEpEeCa U I[I03HABaTEJbHBIX MOTHUBOB B IOJYy4YEHUU U
MOCJIEyIONIEM aHaiu3e WHPOPMAIMA O TEPEJOBBIX JOCTHKEHUSIX
COBPEMEHHOW OTE€YECTBCHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYAaIlMH, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSMH, W TPUHUMATh OCO3HAHHBIE PEUICHUSA, OPUECHTUPYSICh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OILICHUBAaTh CBOE TIOBEJEHHUE M TMOCTYIIKM CBOUX
TOBApUILEH C MO3UIMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE
MOCJEACTBUN 3TUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUS LIEHHOCTEH 3/I0pPOBOTO U 0E30MacHOro 00pasa >KHU3HH,
HEOOXOJAMMOCTH  OTBETCTBEHHOTO  OTHOIIEHUSI K  COOCTBEHHOMY
(GU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHNsT TPaBWJI OE30MacHOTO OOpaIlleHHs C BEIIeCTBAMU B
OBITY, IOBCETHEBHON KU3HU U B TPYJIOBOH ESITEILHOCTH;

MMOHMMAHUS [IEHHOCTU MPaBUJ UHAUBUIYATbHOTO U KOJUIEKTUBHOTO
0e30macHOro MOBEJCHUS B CUTYAIHSIX, YTPOKAIOIIUX 3I0POBbIO U KU3HU
JIIOACH;

OCO3HaHMS TOCIEICTBUI U HENPUSITUS BPEOHBIX MPUBBIYEK
(ynoTpeOneHust anKorossi, HAPKOTUKOB, KypEHHUS );

5) TPyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HUCCIIEA0BATEIbCKOM
JESITENHHOCTH, OOIECTBEHHO IOJIE3HOM, TBOPYECKONM W APYTHX BHJIAX
NEeSATENbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKHUX 3a]ay
COI[MAJIbHOM HAIIPABJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOPECCUl pPazIudHOTrOo
poia, B TOM 4YHUCJIE HAa OCHOBE MNPUMEHEHUS] NPEAMETHBIX 3HAHUMI IO
XUMUH;

YBOKEHUS K Tpydy, JIOJAM TpyAa M pe3yJbTaraMm TpPyIdOBOM
NEeSATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHIYATbHOW TPACKTOPHH
oOpa3zoBaHus, Oyaymedn mnpodeccn W peaau3alid  COOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEN K
XUMHUH, HHTEPECOB U MOTPEeOHOCTEH 00I1IeCTBa;

6) 3K0,10rH4eCcKOro BOCIUTAHUS:

AKOJIOTUYECKU I1eJIeCO00pPa3HOr0 OTHOIIEHUS K TPHUPOjE, Kak
HMCTOYHUKY CYLIECTBOBAHUS KU3HU HA 3eMJIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa JSKOJOTUYECKUX MPOoOJeMm,
BIIUSIHUSL JKOHOMHYECKHX MPOLECCOB HA COCTOSHHE MPUPOJHOU H
COLMAJIBHOM CPENBI;



OCO3HAHHUS HEOOXOJMMOCTH HCIOJB30BAHUS JTOCTHKEHUN XUMHH
JUTSL peIIeHUs] BOIIPOCOB PAIIMOHATIEHOTO TPUPOIOTIOIH30BaAHNUS,

AKTUBHOTO HENPUATHUS JCUCTBHUM, IPUHOCSIIUX BpPEJ OKPYKaroLIEeH
OPUPOTHOM  Cpele, YMEHHS TPOTHO3HPOBATH  HEOJIAroNmpUATHBIE
DKOJIOTUYECKHE  TOCICACTBUS  MPEANPUHUMAEMBIX  JIEUCTBUM U
Mpea0TBpaIiaTh ux;

HAJIMYUSI Pa3BUTOTO IKOJOTHYECKOTO MBIIUICHUS, IKOJIOTHYECKOM
KyJbTYpbI, OTBITa JESITEIBHOCTH OSKOJOTUYECKOW HAIpPaBJICHHOCTH,
YMEHHUSI PYKOBOJICTBOBATHCSI MU B TTO3HABATEIILHON, KOMMYHUKAaTUBHON
U COIMAJIbHOM TPAKTUKE, CIOCOOHOCTM ¥  yMEHHUS  aKTHUBHO
MPOTUBOCTOSITH UACOIOTUH XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMHPOBAHHOCTHU MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOM [IPAKTHKH;

MOHUMAaHUS CTeNU(PUKN XUMUU KaK HayKH, OCO3HAHMS €€ PO B
(GbOpMHpPOBaHUM PAlMOHATHHOTO HAYYHOTO MBIIUICHHS, CO3JIaHHUU
I[EJIOCTHOTO TIPEJICTABIIEHNUs 00 OKPYXKAIOIEM MHUPE KaKk O EIMHCTBE
OpPUPOABl W YEJIOBEKAa, B TMO3HAHUHM TMPUPOJIHBIX 3aKOHOMEPHOCTEH U
pENIeHUH MPoOIeM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOeIEHHOCTH B 0CO0OH 3HAYMMOCTH XMMHH [l COBPECMEHHOM
LMBHIN3ALHH: B € T'yMaHUCTHYCCKOH HANPABICHHOCTH W BaXHOU POJIA B
CO37aHUM HOBOM 0a3bl MaTepUaIbLHON KYJIbTYPHI, PEIICHUHU TJI00ATBHBIX
npoOjeM  YCTOMYMBOTO  pPa3BUTHS  YEJIIOBEUECTBA —  CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON M IKOJOTUYECKON O€30MMacHOCTH, B PA3BUTHU
MEJUIIMHBI, 00ECIIEYEHUN YCIOBHM YCIIEIIHOTO TPYyAa M IKOJIOTHYECKU
KOM(OPTHOM KM3HU KaXKJI0T0 YIeHa O0IIECTBA;

€CTECTBEHHO-HAYYHOW  TPaMOTHOCTHU: TOHHMMAHHSI  CYL[HOCTH
METO/JIOB  TO3HAHHUA, MCIOJb3YeMbIX B  E€CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJB30BaTh IMOJy4YaeMble 3HAHUSA JUIsl aHalu3a W
OOBSCHEHUS SIBJICHHM OKPYKAIOMIETO MHUpa M MPOUCXOJAIINX B HEM
W3MEHEHUH, yMEHUS JieJaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS Ha OCHOBE
HAay4YHBIX (AKTOB ¥ HWMEIOIIMXCA MJaHHBIX C LEJIbI0 MOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HMCIOJIB30BaTh XMMHUYECKUE 3HAHMS
JUTSL perieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATEIbCKON IeATeTbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO H
caMm000pa30BaHuI0, K aKTUBHOMY TOJIYYCHUIO HOBBIX 3HAHUH MO XMMUH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTAMH;

WHTEpeca K OCOOEHHOCTSM Tpylda B pasnuyHbIX cdepax
poecCHOHANbHOM AESITEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHMSI Yy4eOHOro mpeameTa
«XuMush» Ha YPOBHE CpeJIHEro 00IIero o0pa3oBaHus BKIIOYAIOT:

3HauUMMble IS (POPMUPOBAHUS MHMPOBO33PEHUS OOYyHAOIIUXCS
MEXKIUCHMUIUIMHAPHBIE  (MEXIpEAMETHbIE) OOIIeHAy4YHbIC TOHSTHSA,
OTpaXkarolue LEJOCTHOCTh HAy4yHOM KapTHUHbl MHpa M cHeuuduxy
METO/IOB MO3HAHMS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepus,
BEILIECTBO, JHEPrus, SBJICHUE, MpOLlecC, CHCTEMa, HAy4dHbId (axT,



MPUHIINAI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBaHHUE,
HaOJII0/ICHHE, N3MEPEHHE, SKCIIEPUMEHT H JIPYTHE);

YHUBEPCAITbHBIC y4cOHBIC JEeUCTBUS (mo3HaBaTeNbHBIC,
KOMMYHHUKATHBHBIE, PETYJISATHBHBIC), obecreuuBaronye (HopMUPOBAHUE
(GYHKIIMOHAIBHONH  TPAMOTHOCTH M COINHMAJIBHOM  KOMIIETCHIIUU
oOyyJarommxcs;

CIIOCOOHOCTH oOy4Jarommxcs HCIIOJIb30BaTh OCBOCHHBIC
MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC
y4eOHbIE ICUCTBUS B TTO3HABATEIILHON U COLIMAIbHON MPAKTUKE.

MeranpenMeTHbIC pe3yJIbTaTh OTPaKAIOT OBJIQJICHUE
YHUBEPCAIbHBIMU YUSOHBIMU TI03HABATEIIHHBIMU, KOMMYHHUKATHBHBIMHU H
PETYJIATUBHBIMU JEHCTBUSMH.

OBJjiajieHNie YHUBEPCAJbHbIMH Y4YeOHBIMHM IO3HABATEJIbHBIMH
JeHCTBUSIMU:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITeJIbHO (POPMYJITUPOBaTh M aKTYaJIM3UPOBATh MPOOIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPENICTIATh MENH JICITCIPHOCTH, 3a7aBasl mapamMeTpbl U KPUTCPHUH
WX  JIOCTHXKEHHUS,  COOTHOCHTH  PE3YJbTAaThl  JICITCIBHOCTH  C
MTOCTaBJICHHBIMH IICIISIMU;

WCIIOJB30BaTh IPM OCBOCHHMHM 3HAHMH TPUEMBI  JIOTHYECKOTO
MBIIIUICHUST —  BBIACIATH  XapaKTEepPHbIC TPHU3HAKKA IOHATHA W
yCTaHABJIMBAaTh HX B3aWMOCBS3b, HMCIOJIB30BATh COOTBETCTBYIOIIHE
MIOHATHS 111 OOBSICHCHUS OT/ACIIBHBIX (DAKTOB U SBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPHUU IS KIIACCU(UKAIIUKM BEIISCTB U
XUMUYECKUX PEAKIIHIM;

yCTaHaBJIMBATh PUIMHHO-CJICICTBEHHBIE CBSI3U MEXKTY
M3y4aeMbIMH SBJICHUSIMU;

CTPOHTH JIOTHYECKHE PACCYXKJICHHS (MHIYKTHUBHBIC, JECTyKTHBHBIC,
[0 aHAJIOTMH), BBIABISITh 3aKOHOMEPHOCTH M IPOTHBOPECYHS B
paccMaTpUBaeMBIX SBJICHUSIX, (POPMYIUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMCHATh B TMPOIECCE TIO3HAHUS, HCIOJb3yeMble B XHUMHHU
CUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, IPeoOpa3OBBIBATh MOJICIbHBIC
MPEJACTABICHUS] — XMMHUYCCKHU 3HAK (CHMMBOJI) JJIEMEHTA, XUMHYECKas
dbopmyta, ypaBHEHHE XUMHYECKONW PEAKIMU — MPH PEIICHUH YICOHBIX
MMO3HABATEIbHBIX MW TMPAKTHYCCKMX 3aJad, IPUMCHITh Ha3BaHHBIC
MOJICIbHBIC TIPEJICTABICHUS IS BBIABJICHHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBbI€e MCCIIeI0BaTEIbCKUE e CTBUA:

BJIaJICTh OCHOBAaMH METOJOB HAy4YHOTO II03HAHUS BEHIECTB U
XUMUYECKUX PEAKIIHIM;

dbopMyIHpOBaTh MEIM W 3aJa49M HCCIICIOBAHMS, HCIIOJIH30BAThH
MOCTaBJICHHBIC M CaMOCTOSITEIIbHO C(OPMYJIHPOBAHHBIC BOMIPOCH B
Ka4eCcTBE HHCTPYMCHTA TIO3HAHMS W OCHOBBI JIsI  (OPMHUPOBAHUS
THUIIOTE3BI IO TIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIaJICTh ~ HABBIKAMH  CAaMOCTOSITEIBHOTO  IUIAHUPOBAHHS M
MPOBEJICHUS YUCHHYECKHUX JKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HaOII0/IaTh 32 XOJOM IIPOIECCa, CaMOCTOSATEIIBHO MPOTHO3UPOBATH €TI0
pe3yabrar, (opMyiaupoBaTh 0O0OOIIEHHUS ¢ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB HMCCIICIOBAHUS, COCTABIATh 0OOCHOBAHHBIN
OTU€T O MPOJIeTIaHHOM paboTe;



MpUOOPETaTh ONMBIT YYCHUUECKOW MCCIIEI0BATEILCKON M MTPOCKTHOM
NESTENBbHOCTH,  TPOSIBISATH  CHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOATENILHOMY TOMCKY METOJOB pEIICHUS NPAKTUYECKUX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB ITO3HAHMSI.

3) pa6ora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHCS B PA3TUYHBIX UICTOYHUKAX WH(pOpMaIuu (HaydyHO-
MOMyJIsipHAsl  JIMTepaTypa XHUMHYECKOTO COJCp>KaHUS, CIPABOYHBIE
nocodus, pecypcel HMHTepHeTa), aHaIM3UpPOBaTh  HHGOPMAIHIO
pa3NUYHBIX BUJIOB U (OpPM MpeacTaBlICHUs, KPUTHUYECKU OIICHUBATH €6
JIOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTB;

bopMyTUpOBaTh 3aIPOCHl M MPUMEHATH PA3TUYHBIE METOABI TPH
MoucKe W 0TOope wuHPOPMAIMK, HEOOXOAUMON MJIS BBIMOTHEHUS
y4eOHBIX 3a/1a4 ONPEIeIEHHOTO THIIA,

pruoOpeTaTh OTIBIT UCIIO0JIb30BaHUs uH(GOPMAITMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUN U PA3IUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (DOpMy TpencTaBiieHUS
uHdopmaruu (cxembl, TpaduKu, AUATPAMMBI, TaOIHIIBI, PUCYHKH U
Apyrue);

MCITIOJIb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPEJNICTBA MPHU PabOTE C
XUMHUYECKON MH(pOpMAILUE: MPUMEHATh MEXKIIpeAMETHbIC ((r3ndecKue
U MaTeMaTHYEeCKWE) 3HAKHM W CHUMBOJBI, (GOpMyIsbl, abOpeBUATYDHI,
HOMEHKJIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE
CpeliCTBa HATJISAHOCTH.

OBaanenue YHHMBepPCAJIbLHBIMH KOMMYHHMKATHBHBIMH
AEeCTBUSIMM:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKJAaeMOMl TEeMbl B XOJE
Juanora W/Wid JUCKYCCUH, BBICKA3bIBaTh WJCH, (POPMYIHPOBATH CBOU
MPEIOKEHHS] OTHOCUTEIHHO BBITIOJIHEHHSI IPE/IOKEHHOM 3a1a4H;

BBICTYNaTh C TMPE3CHTAIMEeH  Pe3yJNbTaToB  MO3HABATEIHHOM
JESTENBHOCTU, TIOJYYCHHBIX CaMOCTOSTEIbHO WJIHM COBMECTHO CO
CBEPCTHUKAMHM TPU  BBINOTHEHUH  XHUMHYECKOTO  IKCIIEPUMEHTA,
MPAKTUYECKON pabOThI IO UCCIEIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB,
peanu3anuyu  y4yeOHOro Tmpoekta u  (OPMYIUPOBATH BBIBOABI IO
pe3ynbTaTaM  MPOBEAEHHBIX  HMCCICAOBAHMN TYTEM  COTJIACOBAHUS
MO3UIIUN B X0J1€ 00CYXKICHUS 1 OOMEHAa MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISTHBHBIMU JeCTBUSIMU:

CaMOCTOATENbHO  IJIAHUPOBaTh W OCYHIECTBIISITH  CBOIO
MO3HABATENILHYIO JIEATENbHOCTh, ONpeneiss e€ 1Ienu | 3ajayu,
KOHTPOJUPOBaTh M 1O MeEpe HEOOXOJUMOCTH KOPPEKTUPOBATh
MpejiaraeMblii  aNTOPUTM  JACHCTBUN TIPU  BBIMOJHEHUH Y4YEOHBIX U
MCCJIEI0OBATEeNCKUX 3aja4, BhIOMpaTh HauOosiee 3(PGEeKTUBHBIN CHIOCOO
UX pelieHus ¢ Y4ETOM TIONYYEeHHs] HOBBIX 3HAHWKA O BEIIECTBAX U
XUMHUYECKUX PEaAKITUSIX;

OCYIIECTBJISTh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE
caMoOaHaJIn3a U CAMOOIIEHKH.

INPEAMETHBIE PE3YJ/IBTATBI

10 KJTACC



[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckas XuMHUs»
OTPAXKAOT:

c(hOpMHUPOBAHHOCTD IMPEJICTABIICHUN O XUMHUUECKON COCTABJISAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUHU B NTO3HAHUU SBJICHUN
npupoabsl, B (POPMUPOBAHWUU MBIIUICHUS W KYJIbTYpPbl JIMYHOCTH, €&
(YyHKIMOHATBLHOM  TPAaMOTHOCTH,  HEOOXOAWMOW  NJisi  PEIICHUS
MPAKTUYECKUX 3aJlad M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOTHOM CpEAE;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHMH, KOTOpas BKJIIOYAECT:
OCHOBOIOJIATAlOIINE  MOHATUSA  (XMMUYECKHIl  3JIEMEHT,  aToM,
AIEKTPOHHAs 000JI04Ka aToma, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas dopmyna
(pa3BépHyTass M COKpali€HHas), MOJb, MOJISIpHasT Macca, MOJISIPHbIN
00BEM, yriepoAHblii cKkeneT, (GyHKIMOHAIbHAS TpyMma, paaukal,
MU30MEPHS], U30MEPHI, TOMOJIOTUYECKUN psAll, TOMOJOTHU, YTIE€BOLOPOIbI,
KUCJIOPOA W a30TCOAEpPKAIME COEIUHEHHS, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS); TEOPUU U
3aKOHbI (Teopusi CTpoeHUs opranudeckux BemectB A. M. Bytieposa,
3aKOH COXPAHEHMSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK  XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUS, JeXallue B OCHOBE
MMOHMMAHUSl NPUYMHHOCTH U CUCTEMHOCTHM XHUMHYECKUX SIBJICHUI,
(aKkTOJIOTUYECKUE CBEJCHUS O CBOWMCTBAaX, COCTaBe, MOJYyYCHUU W
0€30MacHOM MCTIOJIb30BAHUH BRXKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY
U MIPAKTUYECKOM JeATEIbHOCTH YEJIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHBIE MPHU3HAKH
MOHATHI, YCTaHaBJIMBATh ux B3aMMOCBSI3b, UCII0JIb30BaTh
COOTBETCTBYIOIIME TIOHSATUSA TMPU ONUCAHUM COCTaBa, CTPOCHUS U
MIPEBPALIEHUN OPTaHUYECKUX COCIUHECHUM;

cOPMHUPOBAHHOCTh ~ yYMEHUH  HCHOIB30BaTh  XHWMHUYECKYIO
CUMBOJIUKY IS  COCTABJEHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX
(pa3BEpHYTOH, COKpamEHHOW) (GOPMYT OPraHUYECKHX BEIIECTB W
YPaBHEHUI XUMHUYECKUX PEAKIMH, H3rOTaBIMBATH MOJEIH MOJIEKYI
OpPraHUYECKUX BEUIECTB [JIS WUIIOCTPallMMd UX XHUMHYECKOrOo U
MPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpPMHUPOBAHHOCTh YMEHHH yCTaHABIMBATh MPHUHAIJICKHOCTD
M3YUYCHHBIX OPraHMYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHUIO K
onpenenéHHOMY KJIacCy/TpyIine coeAuHeHul (YriaeBOA0POIbI, KUCIOPO
U a30TCOJIepkKAUIUE COCTUHEHHS, BBICOKOMOJEKYJSIPHBIE COEAUHEHUS ),
aBaThb UM Ha3BaHWs Mo cuctemMarudeckoil HomeHnkiatype (IUPAC), a
TaKKe NPUBOAUTH TPUBUAIBbHBIC HA3BaHMS OTIEIbHBIX OPraHUYECKHUX
BEIIECTB (ITWJIEH, NPOINWIEH, AalleTUJIEH, 3TUJICHIJIUKOJb, TJULEPHUH,
denoun, Gopmanbaeru, aleTaabaerua, MypaBbuHas KHCIIOTa, YKCYCHas
KHUCJIOTA, OJICMHOBAas KHUCJIOTA, CTEApUHOBAas KHUCIOTA, TIIIOKO3a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOpMHUPOBAHHOCTh YMEHHUS OTPEEIATh BUABl XUMUUYECKOU CBSI3H
B OPTaHUYECKHUX COCUHEHUSX (OJMHAPHBIE U KPATHBIE);

cOPMHUPOBAHHOCTh YMEHHUS TMPUMEHITh TOJOXKECHUS TEOPHH
CTpoeHus opranuyeckux BemiectB A. M. bytnepoBa nnsi oObsicHEHUS
3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH
COXpaHEHUS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh COCTaB, CTPOCHHE,
¢u3nUecKkue W XUMHYECKHE CBOWCTBA THUIUYHBIX MPEACTaBUTENICH
Pa3TUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, JTaH, JTHJIEH,
MPOMMWJICH, aleTwieH, OyraaueH-1,3, wmetunOyraauen-1,3, OeH3ouI,
METaHOJI, ATAHOJ, ATWICHIJIUKOIb, TIUIEPUH, (PEHON, aleTaabIeTH/,
MypaBbUHAs W YKCYCHasi KHCIJIOTBI, TJIFOKO3a, Kpaxmaj, IeJIII003a,
aMUHOYKCYCHas KUCJIOTA), WJUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKTY
HAMU ypPaBHEHHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHX pPEaKuuid C
MCITOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

chOpPMHUPOBAHHOCTh ~ YMEHHUS  XapaKTepU30BaTh  MCTOYHUKH
YTJIEBOJOPOAHOTO ChIpbsi (He(Th, TPUPOAHBINA Ta3, Yrojb), CIIOCOOBI MX
nepepadoTKU U MPAKTUYECKOE TPUMEHEHUE TPOAYKTOB MepepadOoTKH;

cOPMHUPOBAHHOCTh ~ YMEHUW  MPOBOJUTH  BBIYUCICHHUS  TIO
XUMHUYECKUM YpaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA HMCXOIHOTO
BEIIECTBA WJIM TPOJYKTAa PEAKIMH IO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 MCXOHBIX BEIIECTB MU MPOAYKTOB PEaKIINH);

chOpPMHUPOBAHHOCTh YMEHHUM BJIAJETh CHUCTEMON 3HaHUU 00
OCHOBHBIX METOJIaX HAYYHOTO TMO3HAHUS, UCIOJB3YEeMbIX B XUMHUU TPH
M3YYCHUU BEIIECTB M XMUMHUYECKUX SIBICHHUH (HAOII0JeHNE, N3MEpEHNe,
HKCIIEPUMEHT, MOJICIIMPOBAHNUE), UCIIOH30BATh CHCTEMHBIC XUMHUYECKHUE
3HAHMS I PUHATHAS PEIICHUN B KOHKPETHBIX )KHU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM;

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIOJATh MpaBUIA TOJIb30BAHUS
XUMHUYECKON TMOCyl0oH M Ja0opaTOpHBIM O0OpYJOBaHHEM, a TaKkKe
npaBuiia oOpaIieHus ¢ BeIeCTBAMHU B COOTBETCTBUU C MHCTPYKIIMSIMU T10
BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKHUX OTBITOB;

chOpPMHUPOBAHHOCTh ~ YMEHMI  IUIAHHUPOBATH W BBITIOJIHATH
XUMUYECKUN DKCIIEPUMEHT (IIPEBpAIICHUSI OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHWM, TMOJyYECHHE OTWJIEHA W U3y4YCHHE €ro CBOICTB,
KaueCTBEHHBIC PEAKIMM OPraHMYECKUX BEIIECTB, JCHATypalus OCIKOB
Npy HArpeBaHWM, IIBETHBIC pEaKIUU OEIKOB) B COOTBETCTBHUH C
MpaBUIaMU TEXHUKH O€30MaCHOCTH MpU OOpalleHHH C BEIIECTBAMU U
1abopaTOpHBIM 000pyI0BaHUEM, IPEJICTABIIATD pe3yiabTaThl
XUMHUYECKOTO  OJKCIepuMeHTa B (GopMe  3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIUN ¥ (POPMYIHPOBATH BBHIBOABI HA OCHOBE ITHUX
pE3ybTATOB;

chOPMHUPOBAHHOCTh ~ YMEHHMM  KPUTHYECKA  aHAIM3UPOBATH
XUMUYECKYI0 HMHGOPMAINIO, TOJy4YaeMyl0 U3 pPa3HbIX HWCTOYHHKOB
(cpenctBa MaccoBoit nHbopmaryu, MHTEpHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUU COOJIO/IaTh IIpaBUJIa SKOJIOTHYCCKH
11E€JI€CO00Pa3HOTO MOBECHUS B OBITY M TPYJIOBOM JEATEIHLHOCTH B IEIIAX
COXpaHEHUs CBOETO 37I0POBbS W OKpYXAIOled NPUPOJTHON CpPEIbI,
OCO3HABaTh  OMACHOCTh  BO3JICHCTBUSA HAa  JKUBBIE  OPTraHU3MBI
OTIPENICIEHHBIX OPraHMYECKUX BEIIEeCTB, MOHUMAs CMBICI MOKa3aTels
[TJIK, mosicHATh Ha IpUMEpax CIOCOObl YMEHBIICHHS U TTPEIOTBPAICHUS
WX BPEIHOTO BO3JICUCTBHS Ha OPTaHU3M YEJIOBEKa;

Ul 00YYalOMIUXCsl ¢ OTPAaHUYCHHBIMA BO3MOKHOCTSIMU 3/I0POBBSI:
yMEHHUE NMPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS
BEIIIECTB U XUMUYECKUX SIBJICHUM;



JUISE  CHENbIX W CIA0OBUISMIIMX  OOyYaloUmuXcs:  YMEHHE
MCIIOJIB30BaTh PENIbePHO-TOUCUHYIO0 cucteMmy obOo3Hauenmit JI. Bpaiins
JUTSE 3aITUCU XUMHYECKUX (popmyL.

11 KITACC

[IpenmeTHbie  pe3ynbTaThl  OcBoeHHMs  kKypca «OOmas
HEOPraHUYECKasi XUMUS» OTPAKAIOT:

c(hOpMHUPOBAHHOCTD MPEJICTABICHUIN: 0 XMMHUYECKOM COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SBJICHUN
npUpobl, B (POPMUPOBAHWUU MBIIUICHUS W KYJIbTYpPbl JIMYHOCTH, €&
(GYyHKIMOHATBHOM  TPAaMOTHOCTH,  HEOOXOJWMOW  JJisi  PEIICHUS
MPAKTUYECKUX 3a/lad M DKOJIOTHUYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IIPUPOJIHOU CPEJE;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHMH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKUIM 3JIEMEHT, aTOM, M30TOM, S-,
p-, d- oEeKTpOHHBIE OPOUTAIIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN
00BEM, BAJIEHTHOCTb, DJIEKTPOOTPUIIATEIBHOCTh, CTEMEHb OKHCIICHUS,
XUMUYECKas CBS3b (KOBAJICHTHAS, MOHHASA, METAJUINYECKas, BOJIOPOJIHAS),
KpUCTAJUIMYECKasl pEIIETKA, TUIbl XUMHUYECKUX peaKUuid, pacTBOD,
AJIEKTPOJIUTBL,  HEJJICKTPOJIMUTHI, DJIEKTPOJIUTUYECKAs JHUCCOLMALNS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTb XUMHYECKOW  PpEAKIIUH,
XUMHYECKOE paBHOBECHE); TEOpUHU u 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON JUcconManuu, nepuoaundeckud 3akon /[l H.
MenpeneeBa, 3aKOH COXpPaHEHHSI MacChl BEUIECTB, 3aKOH COXPaHCHUS U
MPEBPALLEHUS] SHEPIUU MPU XUMHUYECKHX PEAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHWHU, MUPOBO33PCHUECKUE 3HAHUS, JICXKALINE B
OCHOBE IMOHUMAaHUsl IPUYUHHOCTH U CUCTEMHOCTHA XUMHUYECKHUX SIBICHUM,
(daKkToJOTUYECKUE CBEJCHUS O CBOWMCTBAaX, COCTaBe, TMOJYyYCHUU W
0e30MacHOM HCTOJIb30BAHUM BAKHEHIIMX HEOPTraHWYECKUX BEIIECTB B
OBITY M MPAKTHYECKOU JIEATETLHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUN BBISBISATh XapaKTEPHBIE MPHU3HAKH
MOHATHI, YCTaHaBJIMBATh ux B3aMMOCBSI3b, HCIO0JI30BaTh
COOTBETCTBYIOLIME MOHATHS IPU OMUCAHUU HEOPTaHMYECKUX BEIIECTB U
UX MPEBPALICHU;

cOPMHUPOBAHHOCTh  yMEHUU HCIIO0JIb30BaTh XUMHUYECKYHO
CUMBOJIMKY JUIsl COCTaBieHUS (OpMysl BEIIECTB U ypaBHCHHM
XUMUYECKUX peakuuil, cucrematrudyeckyro HomeHknatypy (IUPAC) u
TPUBHAJIbHBIE Ha3BAHUS OTJIEJIbHBIX HEOPraHUYECKUX BEIECTB (yrapHbIii
ra3, yrjieKkuciblid Ta3, aMMUaK, raiméHas M3BeCTb, Heram€Has H3BECTb,
MUTHEBAs COJA, MUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHU OMPENEISATh BAJICHTHOCTh U CTEIICHb
OKHCJIEHUSI XMMAYECKHUX JIEMEHTOB B COCIUHEHUSIX PA3JIMYHOIO COCTaBa,
BHJI XUMHUYECKON CBsI3M (KOBaJE€HTHAsl, WOHHAs, METaJUIM4ecKas,
BOJIOPOJIHAsA) B COCIUHEHUSX, THUI KPUCTAIIMYECKOM PEmIETKH
KOHKPETHOTO  BellecTBa  (aToMmHas, MOJIEKYJISIpHAas, MOHHAs,
METAJJIMYECKas), XapaKTep Cpelibl B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX
COCJUHCHUI;

chOpPMHUPOBAHHOCTh YMEHHM yCTaHABIMBATh MPHUHAIJICHKHOCTD
HEOPraHMYECKUX BEUIECTB IO HX COCTaBy K  OIpPEACIEHHOMY
KJIACcCy/Tpynmie COeIWHEHUU (MPOCThIE BEIIECTBA — METAUIBl U



HEMETaJIbI, OKCHJIBI, OCHOBAaHMS, KUCJIOTHI, aM(pOTEPHBbIC THAPOKCHIBI,

COJIN);
c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICT MEPUOTUICCKOTO
3aKOHa . . MenneneeBa 51 JIEMOHCTPUPOBATH ero

CUCTEMATU3HUPYIOTYI0, O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKITUY;

chOpPMHPOBAHHOCTh YMEHUH  XapaKTepu30BaTh  DIEKTPOHHOE
CTPOCHME  aTOMOB  XUMHUYECKUX  JJIeMEeHTOB  1-4  mepuojoB
ITepuoauueckoit cucrembl xumuueckux anemeHTtoB [l. M. MeHnneneena,
UCIIOJIB3YSl ~ TOHATHS  «S-,  p-,  d-dJEKTPOHHBIE  OpOUTAINY,
«QHEPreTHYECKUE YPOBHU», OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS
CBOMCTB XMMHMUYECKHX JJIEMEHTOB W HX COCIUHEHUW MO TEepuojaM Hu
rpynnaMm Ilepuonnyeckoit cucrtembl XuMUYecKux diemeHtoB /J[. H.
Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHMUYECKHX BEIIECTB PA3JIMUHBIX KIIACCOB,
MOATBEPAKAATh  CYIIECTBOBAHME  TIE€HETUYECKOM  CBS3U  MEXKAY
HEOPTraHUYECKUMHU BEIIECTBAMU C MTOMOIIIBIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

cOPMHUPOBAHHOCTh YMEHHS KJIACCHU(PUIIMPOBATh XUMUUYECKHE
peakiuu MO Pa3IMYHBIM TMPHU3HAKaM (YUCIY U COCTaBY pearupyromimx
BEIIECTB, TEIUIOBOMY OJ(G(EeKTy peakuuw, H3MEHCHHIO CTEICHEH
OKHUCJICHHS 3JIEMEHTOB, 00PAaTUMOCTH PEaKIINH, YIaCTHIO KaTalnu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHI COCTaBJISATh YPAaBHEHUSI PEAKIIUMA
pa3IUYHBIX THUIIOB, TIOJHBIE M COKpANICHHBbICE YPAaBHEHHSI pPeaKIun
MOHHOTO OOMEHa, YYUTHIBAS YCIOBHUSA, MPU KOTOPBIX ITH PEAKUUU HAYT
710 KOHIIA;

c(hOpMHPOBAHHOCTh yMEHUMN IPOBOIUTH peakiuu,
MOATBEPKIAIONINE KAUYeCTBEHHBI COCTAB PA3IMYHBIX HEOPTaHUYECKHUX
BEII[ECTB, PACIIO3HABATH OIBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN PACKPBHIBATH CYIIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIHI MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOIO
OaaHca dTUX PEaKIINi;

c(hOpMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMyi OT Pa3IuvHbIX (HAKTOPOB; XapakTep CMEMICHUS
XUMUYECKOTO PABHOBECHUS B 3aBHCUMOCTHM OT BHEUIHErO BO3JECUCTBUS
(mpunuun Jle llarenbe);

chOpPMHPOBAHHOCT, ~ YMEHHH  XapaKTepu30BaTh  XHWMHUUYECKHE
MPOIIECCHI, JIEKAIIUE B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUSI CEPHOU
KHCIIOTBI, aMMHaKa, a Takxke CHOPMUPOBAHHOCTh MPEACTABICHUU 00
oOIMX HAYYHBIX MPUHIIUAINAX U SKOJOTUYECKUX MPOOIeMaX XUMHIECKOTO
MIPOU3BO/ICTBA;

chOPMHPOBAHHOCTh ~ YMEHHH  MPOBOAWTH  BBIYUCICHHS  C
WCIIOJIb30BAaHUEM TIOHSTHS «MaccoBasi JOJIS BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHONIICHUH Ta30B TMPH XUMHUYECKUX PEAKIUAX, MACCHI
BeI[eCTBA WM O0BEMA Ta30B IO H3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM O00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
TerIoBoro 3Qdekra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMSI MacChl
BEIIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOJATh MpaBUJIA TOJIb30BAHUS
XUMHUYECKON TMOCyloH W Ja0OpaTOpHBIM O0OpYJOBaHHEM, a TaKKe



npaBuiia oOpaIieHus ¢ BeIeCTBAMHU B COOTBETCTBUU C MHCTPYKIIMSIMU T10
BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUUYECKHUX OTBITOB;

chOpPMHUPOBAHHOCTh ~ YMEHMI  IUIAHHPOBATH W BBHITIOJIHATH
XUMUYECKUN OSKCIEpUMEHT (pa3jlioKEHUWE TNEepPOKCHIa BOAOpoAa B
MPUCYTCTBUM KaTalau3aTopa, ONpPEIEIEHUE CPelibl paCTBOPOB BEILECTB C
MOMOIIbIO YHUBEPCATHHOTO WHIUKATOPA, BIUSHUAE PA3THYHBIX (DaKTOPOB
Ha CKOpPOCTb XHMHYECKOW pEaKklMy, pPeaklud HWOHHOrO OOMeHa,
KaueCTBEHHBIC PEAKIMU Ha CyJb(aT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA
KaTUOH AaMMOHHS, pEUIEHUWE SKCIEPUMEHTAbHBIX 3a/Jady [0 TeMaMm
«Metamnb» u «Hemertamibl») B COOTBETCTBUU C MpaBWJIaMH TEXHHUKU
0e3omacHOCTH TMpU OOpallleHnd C BelecTBaMH U J1abOpaToOpHBIM
000pyI0BaHUEM, TIPEJICTABIIATH PE3YIbTAThl XUMUUECKOTO IKCIIEPUMEHTA
B (Qopme 3ammcu ypaBHEHHMH COOTBETCTBYIOIIMX pEaKIUHd U
(GbOopMyIUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHHMM  KPUTHYECKA  aAHAIM3UPOBATH
XUMUYECKYI0 HMHGOPMAINIO, TOJy4YaeMyl0 U3 pPa3HbIX HWCTOYHHUKOB
(cpenctBa MaccoBOW KOMMYHUKaMu, UHTEpHET U IpyTHX);

c(hOpMHPOBAHHOCTh YMEHUHN COOJ0/IaTh TMpaBWia SKOJOTUYECKU
11E€JI€CO00PA3HOTO MOBECHUS B OBITY M TPY/IOBOM JEATEIHLHOCTH B IEIIAX
COXpPAaHEHHUS CBOEro0 3IO0pPOBbS M OKpPYKAIOUIEH NPUPOJHON Cpembl,
OCO3HaBaTh  OMACHOCTh  BO3JCHCTBHUS  HA  JKUBBIE  OPraHU3MBbI
ONPENICIEHHBIX BEIIECTB, MOHMMAasA cMbICH nokaszarensa [IJIK, noscHsATh
Ha MpUMEpax CIocoObl YMEHBIIECHUS U MPEJOTBPAIECHUS MX BPETHOTO
BO3JICIICTBUS HA OPraHU3M YEJIOBEKA;

JUIsE 00YYaIOMIUXCsl ¢ OTPAaHUYCHHBIMA BO3MOKHOCTSIMU 3/I0POBBSI:
yMEHHUE NMPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUI;

JUISE  CHENbIX W CIA0OBUISMIIMX  OOyYarouuxcs:  YMEHHE
MCIIOJIB30BaTh PENIbe(PHO-TOUCUHYI0 cucteMmy obOo3Hauenmit JI. Bpaiins
ISt 3anucu XUMHYECKUX dbopmy.
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ITOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

[Ipenmet oprannyeckoit
XUMUH, €€ BO3HUKHOBEHHUE,
pa3BUTHE U 3HAUCHUE

Teopus crpoeHus
OPTraHUYECKUX COCTUHEHUMN
A. M. bytneposa, e€
OCHOBHEIE ITOJIOKEHUS

[IpencraBnenue o
Kiaccudukanum
OpraHMYECKUX BEILECTB.
Howmenxkiarypa
(cucremaTuyeckas) u
TPUBHAIbHbIC HA3BAHUS
OpPraHMYECKUX BEILECTB

AJNKaHBI: COCTaB U CTPOCHUC,
TOMOJIOTHYECKUI paa

MeTtaH U dTaH —
pocTeiire IpeacTaBuTeNn
AIKAHOB




AJIKEHBI: COCTaB M CTPOCHHUE,
CBOMCTBA

OTWJIEH U PONUIIEH —
MpoCTeiIre IpeacTaBuTeNn
AJIIKEHOB

[TpakTrueckas padota Ne 1.
«ITonyuenue >TreHa U
U3y4YEHHE €r0 CBOMCTBY»

Ankanuensl. bytaauen-1,3 u
MeTunoyTaaueH-1,3.
[TomyueHne CHHTETUYECKOTO
KaydyKa U pe3uHbI

10

AJNKUHBI: COCTaB 1
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH pAI.
ALleTHJIEH — MPOCTENIIHIA
MIPEACTABUTEND AIKUHOB

11

Boruncnenus o ypaBHEHHUIO
XUMHYECKON peaKinu

12

ApeHbl: 6EH30J1 ¥ TOITYOJL.
TOKCUYHOCTH apEHOB

13

I'eneTnyeckas CBS3b
YIJIEBOAOPOJIOB,
MPUHAJIEKAIINX K
pa3IMYHBIM KJlaccam

14

[IpupoaHbIE HICTOYHUKHU




yIJIEBOIOPOOB: TIPUPOIHBIMH
ra3 v MOy THbIC HEPTSIHbIC
rassl, He)Th ¥ MPOAYKTHI €&
nepepaboTKu

15

[IpupoaHble HICTOYHUKHU
YIJIEBOJOPOIOB: IIPUPOAHBIN
ra3 v MOy THbIC HEPTSIHbIC
ra3bl, He()Th ¥ MPOYKTHI €€
nepepaboTKu

16

KonrtponsHas pabota o
pasaeny «YTriaeBogopOab)

17

[IpenenvHbIE OTHOATOMHBIE
CIUPTHI: METAHOJI U 3TAHOJL.
Bonopoanas cBs3b

18

MHoroaroMHbIe CIIMPTHI:
OTUJICHTJIMKOJIb U TTIMLHCPUH

19

DEeHO: CTPOEHUE
MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHE CBOICTBA,
MpUMEHEHUE

20

Anpaeruapl: GopmManbaeTuI
U alleTaJIbAerua. ALIETOH

21

OIHOOCHOBHBIE TIPEIETBLHBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbHHAs U YKCYCHas

22

[IpaxTuyeckas padota Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHCIJIOTBI»

23

CreapuHOBas M OJICMHOBAs
KHUCTIOTHI, KaK
MPEICTAaBUTENN BBICIIUX
KapOOHOBBIX KHCIIOT

24

MbI1a KaK COJIH BBICIIAX
KapOOHOBBIX KUCIIOT, UX
MOIOIIEE NEHCTBUE

25

CrnoxHbIe 3(pHUpHI Kak
NIPOM3BOTHBIE KAPOOHOBBIX
KUCIOT. ['MapoIin3 CIIOKHBIX

3¢upoB

26

JKupsl: ruiponus,
PUMEHEHUE,
Ouosorudeckas poib KHPOB

27

YrneBodsl: cOCTaB,
Kiaccudukanus.
Baxmneiume
MPEICTAaBUTENHN: TIII0KO034,
dbpykTo3a, caxaposa

28

Kpaxman u nemnonosa kak
MPUPOJIHBIE MTOJIUMEPHI

29

KonTtpomnsHast pabota o

pazzaeny
«Kucnopoacoaepxariue




OpTraHU4YCCKUC COCIUHCHU S

30

AMWHBI: METHJIAMHH U
AaHUJINH

31

AMHHOKHCIOTBI KaK
amM(OTepHBIC OPTaHUIECKUE
COEIMHEHMS, UX
OHOJIOrMYECKOE 3HAUYECHHE.
[lenTuasl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

33

OCHOBHI)IG IIOHATHUA XUMHUU
BBICOKOMOJICKYJIIPHBIX
COeIUHEHUN

34

OCHOBHI)IG METOObI CUHTE3a
BBICOKOMOJIEKYJIAPHBIX
coeguHeHui. I1nacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
U3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcsl

XUMAYECKHAM DJIEMEHT. ATOM.
DneKkTpoHHAs KOH(PUTYpaLHs
aTOMOB

[Tepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX 3y1eMeHToB []. 1.
MeHneneeBa, uX CBA3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XUMHUYECKHUX JIEMEHTOB
U UX COEIMHEHUH 10 TPyIIaM 1
nepuoaaM. 3HaueHUe
NEPUOANYECKOI0 3aKOHA U
CHUCTCMbI XUMHWYCCKUX DJICMCHTOB
J.1. MenneneeBa B pa3BUTHH
HayKH

CrpoeHnue BelecTna.
XHMHU4YeCcKas CBs3b, €€ BUIbI;
MeXaHHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBsA3U. Bogoponnas




CBA3b

BasieHTHOCTS.
DJIEKTPOOTPULIATETBLHOCTb.
Crenens okucienus. BemecTta
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOI'O CTPOEHHUS

[TonsiTHE O MTUCTIEPCHBIX
cucreMax. McTuHHBIE U
KOJUIOUIHBIE PACTBOPBI.
MaccoBas 1015 BEIeCTBA B
pacTBope

Knaccudukanus u HOMeHKIaTypa
HEOPraHUYECKUX COCTMHEHUI.
I'emeTnueckas cBs3b
HEOPraHWYECKUX BEILIECTB,
pa3IMYHBIX KJIaCCOB

Knaccudukarus Xxummuueckux
peakuyii B HEOPraHU4eCKON U
OpraHMYeCcKON XUMHUHU. 3aKOH
COXPAHEHHsI MACCHI BEILIECTB;
3aKOH COXPAHEHUS U
IIPEBPALICHNS DHEPTUU IIPH
XUMHYECKHUX PEAKIMIX

CxopocTtb peakuun. OOpaTuMbIe
peakunu. XuMHYECKOE
paBHOBeECHE




10

[TpakTryeckas padora Ne 1.
«Bnusiaue pa3znuyHbIX (HaKTOPOB
Ha CKOPOCTb XUMHUUYECKOU
peakuum»

11

DneKTpoIuTHYECKas
nucconnanud. Iloagarue o
BOJIOpOAHOM Moka3zatene (pH)
pactBopa. Peakiium nOHHOTO
obmena. ['uaponu3 opraHnyecKux
1 HEOPTaHWYECKHUX BEIIECTB

12

OKHCIUTEIBHO-
BOCCTAHOBUTEIIHHBIC PCAKIIHH.
[Tonsitue 06 31eKTpONIU3E
pacIIaBoB U PaCTBOPOB COJICH

13

KonTponbHas pabora mo pazaeny
«Teopernueckre OCHOBBI XUMHM

14

MeTasbl, uX MOJI0KEHHE B
Ilepuonnueckoi cucreme
XUMHUYECKUX 3eMeHTOoB Jl. 1.
MeHeneeBa 1 0COOCHHOCTH
cTtpoenust atoMoB. O01Ie
(du3HYeCKre CBOMCTBA METANIOB

15

CIutaBbl METAJIJIOB.
DIEKTPOXUMUYCCKUN PSITT
HaIpsHKEHUN METaJUIOB

16

XMUMHYECKUE CBOUCTBA




BaXHEHIIINX METaJUIOB (HaTpHil,
KaJIni, KaJIbIui, MarHui,
AJTIOMHUHHI) U UX COEIMHEHUM

17

XUMHYECKUE CBOWCTBA XpoMa,
MEOU U UX COEIUHECHUH

18

XuMHJecKre CBOMCTBA IMHKA,
J)KeJie3a U UX COeIUHEHUN

19

[TpakTnueckas padora Ne 2.
"Pemenne skcriepuMeHTaIbHBIX
3a7a4 1o reMe «MeTtaibl»"

20

HCMCTaJ'IJ'II)I, X IIOJIOKCHHUC B
Ilepnonnueckoi cucreme
XUMHYECKHX 3j1eMeHToB []. 1.
MeHneneesa 1 0COOEHHOCTH
CTPOEHHS aTOMOB

21

duznueckue CBOMCTBA
HEMETAJIOB. AJJTOTPONUS
HEMETaJUIOB (Ha IIpUMepe
KHCTIopoJia, cepsl, hocdhopa u
yraepoaa)

22

XUMHAYECKHUE CBOMCTBA
rajoreHoB, CEPhI U UX
COEeIMHEHUI

23

XUMHYEeCKHE CBOMCTBA a30Ta,
dbocdopa 1 UX COeTUHEHHI

24

XUMHYECKUE CBOMCTBA yIJIEPOa,




KpEMHUS U UX COCJIMHEHU

25

[IpumeneHne BaxKHEUIINX
HEMETAJIJIOB U UX COeTMHEHUN

26

O0600611IeHNE U CUCTEMATHU3AIIUS
3HaHUH 110 Teme «Hemeranabely.
Brrunciienus mo ypaBHEHHSIM
XUMHYECKUX PEaKIUN U
TEPMOXUMHYECKUE PACUETHI

27

[TpaxTuueckas padora Ne 3.
«PenieHne 3KCriepuMEHTATBHBIX
3aga4 o reMme "Hemetaminr"»

28

KonTponbHas pabora no remam
«Metamae»y 1 «HeMeTaruieD)

29

Heopranuueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYeCcKHe OCHOBaHUS

30

AMpoTepHbIe HEOPraHUYECKHE U
OpPraHUYeCKUEe COCAUHEHHUS.
I'eneTnueckas cBA3b
HEOPTraHMYECKUX U OPTaHUYECKUX
BEIIIECTB

31

POJIB XUMHUHU B OGCCHG‘-ICHI/II/I
9KOJIOTHYECKOM, IHEPTETHUECKOM
Y MHIIEBOH 0€30I1acCHOCTH,
Pa3sBUTHH MEIUITAHBI

32

[TpencraBnenwust 06 0OmUX




Hay4HBIX IPUHIMIAX
MIPOMBIIUIEHHOTO MOJTYy4YEeHUS
Ba)KHEUIIINX BEILECTB

YenoBek B MHPEC BCIICCTB U
MaTCepraJIOB

33

34 XuUMUs U 3J0pOBbE YEJIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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