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HOACHUTEJBHASA 3AITUCKA

[Iporpamma mo XMMHHM Ha YpOBHE CpelHEro oOiero oOpa3oBaHUs
pa3zpaborana Ha ocHOBe DenepanbHOro 3aKoHa oT 29.12.2012 No 273-03
«O6 obpazoBanun B Poccuiickoit ®enepanuun», TpeOOBaHUN K
pesyibpTaTaM oOcBoeHUs (emepanbHONW 00pa3oBaTEeNLHON MPOTPAMMBI
cpennero o6bmiero oOpaszoBanus (POII COO), npencraBieHHBIX B
®enepanbHOM TrocygapcTBEHHOM oOpazoBarenbHOM crangapre COO, c
yuétoM KoHuenuuu mnpenogaBaHusi y4eOHOro mnpeameTra «XHUMHS» B
00pa3oBaTEIbHBIX OpraHu3anusIx Poccutickon Oenepanuu,
peanu3yIonmMX OCHOBHBIE O0Opa3oBaTelIbHbIE MPOrpPaMMbl, U OCHOBHBIX
nonoxenut  «Crtparernn  pa3BuTUs BocnHuTaHus B Poccuiickoit
®denepanuu Ha nepuoa g0 2025 roga» (Pacnopspkenue IlpaBurtenbcTBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBYy TMOAXOJOB K pa3pabOTKe NporpaMMbl IO XUMHH, K
onpeneneHuto oOIel cTpaterud OOy4YeHMs, BOCIUTAHUS U PA3BUTHS
oOyyJarommxcsi cpecTBaMu y4eOHoro mpeamera «Xumus» mins 10-11
KJIACCOB Ha 0a30BOM YPOBHE COCTaBHIIM KOHIENTYaJIbHbIE MOJOKECHUS
dI'OC COO o B3auMOOOYCIIOBICHHOCTH II€NEH, Coaep KaHus,
pe3yiabTaToB OOy4YeHHss © TpeOOBaHMM K YpPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeNbHON OpraHU3alNH, SIBISETCS HEOTHEMJIEMOW YacCThIO
ux 00pa3zoBaHHOCTH. OHO CITY>KUT 3aBEPIIAIOIIAM TAIlOM pPealn3aluy Ha
COOTBETCTBYIOIIEM €My ©0a30BOM ypOBHE KIIOUEBBIX I[EHHOCTEH,
OPUCYLIUX IIEJIOCTHOM CHCTEME XHMHUYECKOro oO0pa3oBaHuA. OTH
[IEHHOCTH KacaloTCid TIO3HAHUA 3aKOHOB TMPHUPOJBI, (HOPMUPOBAHMUS
MHUPOBO33PEHUSI U OOIIEH KYyJbTYphl YEJIOBEKA, & TAKKE KOJIOTHUECKH
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 3J0POBBIO M TPHUPOAHON Cpefe.
Peasm3yercs xummueckoe oOpa3oBaHHE OOy4YarOIIUXCS Ha YPOBHE
CpemHero oO0mero o0pa3oBaHUs CpPEICTBAMH YYEOHOTO TMpeaMeTa
«XuMHS», COAEpPKAHUE U TOCTPOCHHE KOTOPOrO OIpPEIEIEHbl B
IporpaMme Mo XUMHH € YU4ETOM creluUuKU HAyKH XUMUH, €€ 3HAUCHHUS
B TO3HAHUU TPUPOJBI U B MATEPUATHLHOM KU3HM OOIIECTBA, a TAKKE C
y4€TOM OOIIUX IeJeH W MPHUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBbI cpeaHero ooOmiero oOpaszoBanusi B Poccuiickoii
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPacT 0COOYIO
poJlb B COBPEMCHHOM IIMBWIM3allMM, B CO3JaHUM HOBOH 0a3bl
MaTepuaibHOU KyJIbTypbl. OHAa BHOCUT CBOHM BKJIaq B (DOPMUPOBAHHE
pallMOHAJIBHOTO HAYYHOTO MBIIUICHHS, B CO3JaHUE IEJIOCTHOIO
MIPEACTABICHUS] 00 OKPYXKAIOIMIEeM MHUPE KaK O €IWHCTBE TPHUPOABI H
YeloBeKa, KOTopoe (opMupyercs B XMMHM Ha OCHOBE TOHMMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHpPA, OCO3HAHUS B3aHMMOCBS3U
MEXy CTPOSHHUEM BEIIECTB, MX CBOMCTBAMHU M BO3MOXKHBIMHU 00JIACTSIMHU
MIPUMEHEHMUSL.

TecHo B3auMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH,
XUMUS CTaja HEOThEMJIEMON YaCThI0O MUPOBOH KYJIbTYPhI, HEOOXOIUMBIM
YCJIOBHEM YCHEIIHOTO TpyAa W JKU3HH KaXKIOTO WieHa OOIIecTBa.
CoBpemeHHass XMMHUSI KaK HayKa CO3UJaTeIbHas, KaK HayKa BBICOKHUX
TEXHOJIOTUWA  HalpaBleHAa Ha  pEIIeHHe IO0AThHBIX  TPOOJIEM



YCTOMYMBOIO DPa3BUTUS YEJIOBEYECTBA — CBIPHEBOW, JHEPIETHYECKOM,
MULIEBOM, 3KOJOTHYECKON 0€30IIaCHOCTH M OXPaHbI 3I0POBbS.

B cooTtBercTBHM € OOMMMH LENSIMH W TPUHIMIIAMUA CPEIHETO
oO1iero oopazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccsl,
0a30BbI YPOBEHb H3yU€HHUS) OPHUEHTHUPOBAHO MPEHMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TMOATOTOBKY OOYYaromuXcsi, HEOOXOMUMYI0 WM IS
BBIPaOOTKH MHPOBO33PEHUECKUX OPHUEHTHPOB, YCIICIIHOTO BKIIIOUEHUS B
KU3Hb COLIMYMA, IPOAOJDKEHUSI 00pa30BaHUs B Pa3IMYHBIX 00NACTIX, HE
CBA3aHHBIX HEMTOCPEJICTBEHHO C XUMHEM.

CocTaBisIOMUMU TIpeIMeTa « XUMUSD» SIBISIOTCS 0a30BbI€ KYypChI —
«Oprannueckass xumusi» U «OOmAasT W HEOpPraHW4YecKas XUMUS,
OCHOBHBIM KOMIIOHEHTOM COJEPKaHHUSI KOTOPBIX SBISIOTCS OCHOBBI
0a30BOl HayKd: CHCTEMa 3HAHUW 10 HEOPTaHWYECKOW XuUMHH (C
BKJIFOYEHUEM 3HAHUH M3 OOIIe XUMUU) U OpPraHUYECKOM XUMUHU.
@opMHUPOBaHME JAHHOM CHCTEMBI 3HAHWM NPHU HU3YYEHUU IPEeaMETa
o0ecreynBaeT BO3MOXXHOCTh PAacCCMOTPEHHMSI BCEr0 MHOrooOpasus
BEILIECTB HA OCHOBE OOIIMX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conepxaHusi KypcoB — «OpraHudeckass XUMUSD» H
«OOmas u HeopraHuveckas XUMUs» CPOPMHUpPOBAHA B IMpPOrpaMMe IO
XMMUU Ha OCHOBE CHCTEMHOIO IOAXOJAa K M3YYEHHIO Y4eOHOro
Marepuaia M OOyCIOBJIEHa HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM
3HAHUI Ha ONpeleNEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpraHMYeCKO XMMHHM BEIIECTBA pPAaCCMAaTPUBAIOTCS HA  YPOBHE
KJIACCUYECKON TEOPUHU CTPOCHMSI OPTaHUYECKUX COEAMHEHUH, a TaKKe Ha
YPOBHE CTEPEOXUMHUUYECKUX U JIEKTPOHHBIX MPEACTABICHUA O CTPOECHUU
BemecTB. CBeneHHs 00 HM3ydaeMbIX B Kypce BEUIECTBaxX [JalTCsS B
Pa3BUTHUH — OT YIJIEBOJOPOJOB JO CJIOXHBIX OMOJIOTMYECKH aKTHBHBIX
COENMHEHUN. B Kypce OpraHMyecKkoM XHWMHUU TOIYy4YaroT pPa3BUTHE
chopMUpOBaHHBIE HA YpPOBHE OCHOBHOTO OOIIEro 00pa30BaHUS
MepBOHAYAJIbHBIE MIPEICTABIICHUS 0 XUMUYECKON CBS3H,
KJIACCU(PMKAUMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BELIECTB OT UX CTPOEHHUS, O XUMUYECKON PEaKLUH.

[Tox HOBBIM YIJIOM 3peHUs B IpeaMeTe «XUMUs» 0a30BOro ypOBHS
paccMaTpUBaeTCs M3YYEHHBbIW HA  YpPOBHE OCHOBHOTO  OONIEro
00pa3oBaHUs TEOPETUUECKUN MaTepual U (HaKTOJIOTHYECKUE CBEICHUS O
BEILIECTBAX U XMMUYECKOU peakiuu. Tak, B yacTHOCTH, B Kypce «Oo01ias
M HeOpraHudeckas  XUMHsD»  OOy4YarOmIMMCS  MPEJOCTaBIsSETCS
BO3MOKHOCTb ~ OCO3HAaTh 3HAYEHHE TNEPUOJUYECKOTO  3aKOHA C
OOILIETEOPETUYECKUX M METOJOJIOTMYECKUX TMO3ULMM, TIy0Xe MOHATH
HUCTOPUYECKOE U3MEHEHUE (PYHKIIMIM ATOTO 3aKOHA — OT 00001Iarome 10
OOBSICHSIFOIICH U IPOTHOZUPYIOIICH.

Enunas cucrtema 3HaHMU O BaXKHEHIIIMX BEIIECTBaX, MX COCTaBe,
CTPOEHHUH, CBOMCTBAX U MPUMEHEHHH, a TAKXKE O XUMUUYECKHUX PEaKIUsX,
UX CYUIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUsI TOMOJIHAETCs B Kypcax 10
" 11 KJIaCCOB AJIEMEHTAMU COJICp/KaHMS, MMEIOLIIUMHA
KyJIbTYpPOJIOTHUECKMI W  TNPUKIATHOM  Xapakrep. OTH  3HAHUA
CIIOCOOCTBYIOT MOHMMAHHMIO B3aUMOCBSA3M XUMHUU C JIPYTMMU HayKamH,
PACKPBIBAIOT €€ POJIb B MTO3HABATEIBLHOU U MPAKTUYECKON JIEATEIILHOCTH
YeJOoBEeKa, CIOCOOCTBYIOT  BOCIUTAaHUIO yBaXEHUS K  Mpoleccy
TBOpPUECTBA B 0O0JIACTU TEOPUU U TPAKTUUECKUX TMPHUIOKEHUN XHUMHH,
MOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCA B OOIIECTBEHHO M JTMYHOCTHO



3HaYUMBIX NMPOOJIEMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKU OCMBICIUBATD
UHPOPMALIMI0O M TPUMEHATH €€ /s TONOJHEHHUS 3HAHWUU, PEIICHUs
MHTEJUIEKTYJIBHBIX M 3KCIIEPUMEHTAIBHBIX UCCIEA0BATENbCKUX 3a1a4. B
LEJIOM CoJiepKaHUe YydeOHOro mnpeaMmera «XHUMHsS» JTaHHOTO YPOBHS
W3YYCHHUS OpPUEHTHUPOBAHO Ha (QOpMHUpOBaHHE Yy OO0ydaroumxcs
MHUPOBO33PEHYECKOM OCHOBBI JJI1 MOHUMAaHUs (PHIIOCO(PCKUX UIEH, TAKHX
KaK: MaTepHAIIbHOE €IMHCTBO HEOPTraHUYECKOIO U OPraHHUYECKOro MHUpA,
0OyCJIOBJIGHHOCTh CBOMCTB BEHIECTB HX COCTAaBOM U CTPOCHHEM,
MT0O3HABAEMOCTh MPUPOJHBIX SBJICHUM MYTEM SKCHEPUMEHTA U PEIICHUS
OPOTUBOPEUYHIT  MEXAYy HOBBIMH  ()akKTaMd H  TEOPETHUECKUMHU
MPEANOChUIKAMHU, OCO3HAHHME POJIM XUMHUHU B PEIIEHUU HKOJIOTHYECKUX
npoOseM, a Takxke npodsiemM cOepeXeHHs] SHEPreTHUYECKUX PECYPCOB,
CBIPbs, CO3[JaHUSI HOBBIX TEXHOJIOTHI U MaT€pUaOB.

B mnane pemieHus 3a7a4 BOCIUTAHUS, PA3BUTHS M COLMATU3ALMU
oOyJaroumxcsi MPHUHATBIE NPOrpaMMONl MO XHMHH TOJIXOIbI K
ONPENEICHUIO COAEPKaHUs U MOCTPOCHUS MPEAMETa MPeayCMaTPUBAIOT
(opMHpOBaHNE YHUBEPCAIBHBIX YUEOHBIX JEHCTBUIA, UMEIOINX 0a30BO€
3HAUYEHHUE IS PAa3JUYHbIX BUJOB JAESITEIBHOCTU: PEUICHUs TpoOieM,
MOMCKa, aHaimu3a W o0paboTku uHGOpPMALUU, HEOOXOAMMBIX IS
NpUOOpPETEHUsI  OMbITa  NPAKTUYECKOM M HCCIIEI0BATEIbCKOMN
JEeSATEIbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B MO3HAHUH XUMUHU.

B npaktuke mnpenojaBaHHs XUMUK KaKk Ha YPOBHE OCHOBHOIO
o01ero oOpa3oBaHus, TaK U Ha YPOBHE CpeHEr0 OOIIero oopa3oBaHus,
IIPU ONPEACIICHUN CONEPIKATEIBHOW XapaKTEPUCTUKU LEJIEH H3y4YeHUS
MpeaAMETa HaIpaBJIECHUEM MEPBOCTEIIEHHON 3HAYMMOCTH TPaJHIIMOHHO
npu3Haércs (POPMHUPOBAHME OCHOB XUMHUYECKOM HayKH Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, NMPAKTHUECKOW AESTENbHOCTU YesIOBEKa
M KaKk OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOAMYECKOU
TOYKH 3PEHUSI TAKOW MOAXOJ K ONPEAEICHUIO LIEJIEW U3YUYEHHUs ITpeaMeTa
ABJISIETCS BIIOJIHE OMPABJIAHHBIM.

CornmacHO [TaHHOM TOYKE 3PEHUSI TJIABHBIMU LIECJISIMH HU3YyYEHUS
npeaMera « Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBisitoTCs:

e (dopMUpPOBaHHE CHUCTEMbl XMMHUYECKMX 3HAHUM KaK BaKHEUIIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KAapTUHBI MUpa, B OCHOBE
KOTOPOH JIeXKAT KIHOYEBbIE MOHATHS, (PyHIaMEHTAJIbHbBIE 3aKOHBI U
TEOpPUHU XMMHH, OCBOCHHE 5I3bIKa HAYKH, YCBOCHHUE M NMOHUMAaHUE
CYIIHOCTH  JOCTYIOHBIX  OOOOUIEHMI  MHUPOBO33PEHUYECKOTO
XapakTepa, O3HAKOMJIEHME C HCTOPUEH HX pa3BUTUA U
CTaHOBJICHHS;

e (opMupoBaHUE U pa3BUTUE MPEJCTABICHUN O HAyYHBIX METOAAX
MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKlMid, HEOOXOIUMBIX IS
OpUOOpPETeHUs] YMEHUW OPUEHTUPOBATHCS B MHUPE BEILIECTB U
XUMUYECKUX SBJICHHMM, UMEIIIMUX MECTO B MpUpone, B
[IPAKTUYECKOM U IMOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHMH U CHOCOOOB JESITEIbHOCTH, CBSI3AHHBIX C
HAOJIOICHUEM U OOBSICHEHMEM XHUMHUYECKOrO0 HKCIIEPUMEHTA,
coOJIF0ICHUEM TpaBMI 0€30MacHOTO 0OpAIlleHHs C BEIlIECTBaAMHU.

Hapsiny ¢ »Tum, comepskarenbHas XapaKTepUCTHUKa LieJied U 3ajad
U3y4YeHUs TpeaMera B IporpaMMe IO XUMUU YTOYHEHa W
CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMH B CHCTEME
cpeaHero obOmiero ooOpa3zoBaHusi. CerojHss B MpENoJlaBaHUU XUMHUHU B



OombITIel CTeeHN OTAAETCS MPEAIOYTCHUE MPAKTUYECKONW KOMITOHEHTE
conepkaHusi 00yUeHUs, OPUCHTUPOBAHHON HA TIOJTOTOBKY BBIMTYCKHUKA
001e00pa3oBaTeNbHON OpPraHU3aIly, BIIAICIONEr0 He HAOOPOM 3HAHHM,
a (yHKIUOHAIBHOW TPAMOTHOCTBHIO, TO €CTh CIIOCOOAMH W YMEHHUSIMH
AKTUBHOI'O TIOJIyYEHUsI 3HAHUN U NPUMEHEHUS UX B pEATbHOU KU3HU IS
pelIeHUs MPAKTUYECKUX 3aj1a4.

B cBs3U ¢ 3TUM Npy U3y4YEHUU TIpeaMETa « XUMHUS IOMUHHUPYIOIIEE
3HAYEHHE MPUOOPETAIOT TAKKE LIENU U 33]]a4UH, KaK:

aganTamus oOyyJaronmxcs K YCIIOBHSM JTUHAMUYHO
pa3BUBaroOIIerocs Mupa, (HOPMUPOBAHHE HHTEIUIEKTYalbHO pPa3BUTOM
JUYHOCTH, TOTOBOM K  €aMOOOpa3OBaHMIO,  COTPYJHHUYECTBY,

CaMOCTOSITEIbHOMY TMPUHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM;
dbopmMupoBaHUe y OOyYaIOMUXCS KIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIUM), UMEIOIIUX YHUBEPCAIBHOE 3HAUCHHE ISl Pa3IUYHBIX
BUJIOB JICATEIIBHOCTH: PELICHUs MPOOJIeM, NTOKCKa, aHaIn3a U 00paboTKH
nHpopmMaIuu, HeOOXOIUMBIX ISl TPUOOPETEHUST ONbITa ACATEILHOCTH,
KOTOpasi 3aHMMAaeT Ba)XHOE MECTO B TMO3HAHUU XHUMHH, a TaKxXKe s
OIIEHKHM C TIO3UIIMI SKOJIOTUYECKONW OE€30MaCHOCTU XapakTepa BIUSHUS
BEIIIECTB U XUMHUUYECKHUX MPOLIECCOB HA OPTraHU3M YeJIOBEKA U MPUPOIHYIO

cpeay;
pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, WHTEIUICKTYaIbHBIX U
TBOPUYECKHUX CrocoOHoOCTEM o0yJaroumxcs: CIIOCOOHOCTH

CaMOCTOSTEIILHO MPUOOpETaTh HOBBIC 3HAHMS 110 XUMHUU B COOTBETCTBHH
C KU3HCHHBIMH  TOTPEOHOCTSMH,  HCIIOJNIB30BAaTh  COBPEMEHHBIC
MHQOpPMAITMOHHBIE TEXHOJIOTMHU ISl TOMCKAa M aHajdu3a Yy4dyeOHOU u
HayYHO-TIOMYJISIPHOM HH(POPMAITUHA XUMHUYIECKOTO COJICPKaHUS;

dbopMupoBaHUEe M Pa3BUTHUE Y OOYYAIOIIUXCS ACCOIMATUBHOTO U
JIOTHYECKOTO MBIILICHHUS, Ha0II0TaTEeILHOCTH, coOpaHHOCTH,
AKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWUMBI, B YaCTHOCTH, IPHU
MJJAHUPOBAHWH M MTPOBEACHUN XUMHUECKOTO SKCIICPUMEHTA,

BOCITUTAHWE Yy 0O0ydYaronuxcs yOeKIEHHOCTH B T'yMaHUCTHYECCKOM
HAIPaBJICHHOCTH XWMHH, €€ BaXXHOW pONHM B PEIICHUH TJI0OATBHBIX
npoOsieM  palMoHaIbHOTO MIPUPOOIIOIH30BAHNSA, TIOTIOJTHEHU S
DHEPTETUYECKUX PECypCOB M COXPAHEHUS NPHUPOJTHOTO pPABHOBECHS,
OCO3HaHMUsI HEOOXOAMMOCTU OEPEKHOr0 OTHOIIEHUS K MPUPOJIE U CBOEMY
3I0POBBIO, & TAKXKE MPUOOPETECHUS OIBITA UCIIOIH30BAHUS TOTYYCHHBIX
3HAHWH U1 IPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIUSAX, CBA3AHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

B yueOGHoM muaHe cpenHero oOmiero o0Opa3oBaHHUS TMPEIAMET
«Xumus» 0a30BOTO YPOBHS BXOJWUT B COCTaB MPEAMETHOW 00IacTH
«EcTecTBeHHO-HAyYHBIC TTPEIMETHD).

OO6miee uYmMCIIO YacoB, OTBEACHHBIX JUISI HW3YYCHHUS XUMHUHU, Ha
0a30BOM YpPOBHE CpeJiHero o0Iero oopa3oBaHus, COCTaBISIET 68 4acoB: B
10 xnacce — 34 ygaca (1 gac B Hegento), B 11 kmacce — 34 ygaca (1 gac B
HEJIENIO).



COILEPKXAHUE OBYYEHUASA
10 KITACC
OPT'AHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[IpeameT opraHu4eckoll XMMHUHU: €€ BO3HUKHOBEHHE, PA3BUTHE H
3HA4YEHUE B MMOJYYEHUHN HOBBIX BEIIECTB U MATEPHUAIIOB. T€OpuUs CTPOCHUS
opraHudeckux coearuHeHuii A. M. byTiepoBa, €€ OCHOBHBIE TIOJIOKEHHUS.
CrtpyktypHble (OpMYIIbI OPraHUYECKUX BEIIECTB. [ OMOIOTHS, H30MEPHUS.
XHUMHUYECKasi CBSI3b B OPraHMYECKUX COEAMHEHUSIX — OJIMHApPHBIE U
KpAaTHBIE CBSI3H.

[IpeacraBinenre O KJIAaCCU(PUKALMK OPraHUYECKUX  BEIIECTB.
HomenknaTtypa opraHMuecKkMx COEIMHEHHH (cUCTeMaThyecKas) H
TPUBUAIbHBIE  HA3BaHWS  BAXKHEWIIMX  NPEACTABUTENIEH  KJIACCOB
OpPTraHUYECKHUX BEILECTB.

OKCIEepUMEHTAIIbHBIE ~ METOABl  WM3Y4YEHUs BEIIECTB M HX
MpPEBPAICHHI: 03HAKOMIIEHHE C 00pa3laMu OpPraHMYECKUX BEUIECTB U
MaTepHaIaMi Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKHX
BEILIECTB, HAOJIOJICHUE U OIMCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPraHMYECKUX BEIIECTB IMPU HArpeBaHUM (IJIaBJICHUE,
oOyTIJIMBaHKHE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKNN psAd. MeTaH u 3TaH
— MPOCTEHIINE MPEACTABUTEIN AJIKAHOB: (PU3MYECKHUE M XUMUYECKUE
CBOMCTBa (peakuuu 3aMEILIEHUs W TOPEHMs), HAXOXKJIECHUE B MPHUPOJE,
MTOJIy4YE€HHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKHW pAN. OTWIEH H
MPONMUJIEH — TNPOCTEUIINEe MNPEICTABUTEIN AJKEHOB: (U3MYecKue u
XUMUYECKUE CBOMCTBA (peakUMH THAPUPOBAHUS, TaJOT€HUPOBAHUS,
rUpaTalyy, OKUCICHUS U MOJUMEPHU3allii ), IOJyYeHHE U TPUMEHEHUE.

Ankaauensl: OytaaueH-1,3 u wMetwiOyTtagueH-1,3: cTpoeHue,
BOXHEUIIME XUMHUYECKHE CBOMCTBa (peakuus MOJUMEpPU3AIIUN).
[Tony4deHne CHHTETUYECKOTO KayyyKa U PE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUI psi.
ALIETWIIEH — MPOCTEHIINN MPEICTABUTENL AIIKMHOB: COCTaB, CTPOEHUE,
¢u3nueckue W XUMHUYECKHME CBOWCTBA (peakUMu THUIPUPOBAHMS,
raJIOrTeHUPOBAHUS, TUAPATALIUN, TOPEHUS ), IOJTYyUYEHUE U TPUMEHEHUE.

Apenbl. bensoin: cocraB, crpoeHue, (GU3MYECKHE U XHUMHUYECKHE
CBOMCTBa (peaklUuH TajJOT€HUPOBAHUS W HUTPOBAHUS), NOJIYyUYEHHE MU
npuMeHenue. Tonyon: cocmas, cmpoeHue, Quauueckue u XumudecKue
ceoticmea (peakyuu 2an02eHUpoOBanUs U HUMPOBAHUS), NOAYYeHue u
npumernenue. TOKCMYHOCTp apeHOB. ['eHeTHueckas CBS3b MEXKAY
yTJIEBOIOPOIAMH, IPUHAJICKAIIUMH K PA3JIMYHBIM KJIACCAM.

[IpupoaHble UCTOYHUKM yIUIEBOAOPONOB. llpupomueli raz wu
nonyTHele HedTsHble ra3pl. Hedtb u e€ mpoucxoxaenue. CrnocoOsbl
nepepadoTKu He(Tu: MIEPErOHKa, KPEKUHT (TepMuYECKUH,
KaTamuTU4yeckuit), nuponu3. IlpogykTel mnepepaboTku HedpTH, UX
OpUMEHEHUE B MPOMBIIIJIEHHOCTH M B ObITy. KameHHbIl yronb wu
IPOJYKTHI €ro nepepadoTKu.



OKCIEpUMEHTAIIBHBIE ~ METOABl ~ WM3Y4YEHUs BEIIECTB M HX
MpEeBpaLICHU: O3HAKOMJIEHHE C O0pas3llaMH IlacTMacc, KaydyKoB U
pe3unbl, kKowiekuuu «HepTts» U «YToap», MoaeanpoBaHHE MOJEKYI
YIJIEBOJOPOAOB U TaJIOr€HONPOU3BOAHBIX, MPOBEICHUE NPAKTHUYECKOU
paboThI: MOTyYeHUE ITUIICHA U U3YUYCHHE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Beluucienuss 1Mo YpaBHEHHIO XUMHUYECKOM peakiuu (Macchl,
00b€Ma, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJIYKTa PEAKIHMH IO
M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 MCXOAHBIX BEILIECTB
WJIM IPOAYKTOB PEAKIINH).

Kuciaopoacoaepxamme opranudeckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE COUPTHL. METaHOI U ATAHOJI: CTPOCHHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBAa (peakuuMud C aKTHBHBIMU
MeTaJuIlaMH, raJoreHOBOIOPOIaMHU, TOPEHNUE), IpUMEHEHHe. BonopoiHble
CBSI3U MEXAY MOJIEKyJaMU CHUPTOB. JIeMCTBHE METAHOJIA M JTAaHOJA Ha
OpraHu3M YeJIOBEeKa.

MHOroaToMHbl€ CHHUPTHI. DTUIEHTIUKOIb U TJIHIEPUH: CTPOCHHE,
(u3nuecKrue U XMMUYECKUE CBOMCTBA (B3aMMOJCICTBUE CO IMICTIOYHBIMU
METaJUlaMM, KadeCTBEHHAash peakluus Ha MHOTOATOMHBIE CIUPTHI).
JleyictBue Ha oOpraHu3M 4yenoBeka. lIpuMeHenwe riMuepuHa W
ATUJICHTJIUKOJISL.

deHOo: CTPOCHUE MOJIEKYJIbI, PU3MUECKHUE U XUMUYECKHE CBONCTBA.
Tokcuunocth penouna. [Ipumenenue penona.

Anpaerunbl U kemonwvl. Oopmanbaeru, aleTalbIeru: CTPOEHUE,
(¢u3nueckue W XMMHUYECKHE CBOMCTBAa (pEaklUHMH OKHUCICHHUS U
BOCCTaHOBJIEHUS], KAYECTBEHHBIE PEAKIUH), TOTYYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MTpeeNbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U
YKCyCHasi KHCIJIOTBI: CTpOCHHE, (PU3MYECKHEe M XMMHYECKUE CBOICTBa
(cBoiicTBa, o0OmMe JUIsi Kjacca KHUCIOT, peakius 3TepuduKanun),
noiy4yeHue M npuMeHeHue. CTeapyuHOBasi M OJIEMHOBAs KUCIOTHI Kak
MPEACTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblila KaK COJM BBICILIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEe AEHCTBHE.

Cnoxsble 3(]upbl Kak NPOU3BOJHBIE KapOOHOBBIX KHCIOT.
I'unponus cnoxubix 3¢upoB. XKupsl. ['maponus xupos. Ilpumenenue
XUpOB. bruonoruyeckas posb JKUPOB.

YraeBoasl: cocTaB, Kiaccupukanus YrieBoJoB (MOHO-, AU- U
nonucaxapuabl). [J1r0ko3a — MpoCTeHIui MOHOCAaxXapul: 0COOCHHOCTH
CTPOEHHA  MOJEKyJbl, (U3HMYECKME M  XMMHUYECKHE  CBOWCTBA
(B3aumogeiicteue ¢ ruapokcuaom wMeau(ll), okucienme amMMuadyHBIM
pactBopoM okcuaa cepebpa(l), BoccraHoBieHue, OpoKEHUE TIIIOKO3bI),
HaXOXIEHUE B TMPUPOJE, MpPUMEHEHUE, OHOoJIOrHYecKass  poJb.
®otocunTe3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnmono3a kak HOpUpoAHble mTosmMepbl. CTpoeHue
Kpaxmana u uemnonodbl. dusmyeckne MW XMMHUYECKHE CBOMCTBa
Kpaxmaina (TUApPOJIN3, KAYECTBEHHAs PEAKLUsl C HOJAOM).

OKCHepUMEHTAIbHBIE ~ METOJAbl ~ M3Y4YEHHUs BEIIeCTB M HX
peBpAILCHUN: MPOBE/ICHUE, HaOII0IeHNE u OMKCaHUe
JEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIMU
OJTHOATOMHBIX ~CcIUPTOB (okucieHue dtaHojia okcuaoMm Meau(ll)),
MHOTOAQTOMHBIX CIHUPTOB (B3aUMOJIECHCTBHUE TIIMIIEPUHA C THIAPOKCUIOM
meau(ll)), anbnerugoB (OKMCIEHME aMMMAYHBIM PAcTBOPOM OKCHAA




cepeopa(l) m tumpoxcumom wmemu(ll), B3ammomelicTBHe Kpaxmana C
MOJOM), TPOBEACHUE MPAKTUUYECKOM padoOThl: CBOICTBA pacTBOpa
YKCYCHOM KUCJIOTHI.

Pacuérnbie 3anaum.

Bbluucienuss 1Mo YpaBHEHHIO XUMHUYECKOM peakiuu (Macchl,
00b€Ma, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM IMPOJIYKTa PEAKIHMH IO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB
WJIM IPOAYKTOB PEAKIIUH).

A30TCOepKaAIME OPTAHUYECKUE COCTUHEHUS.

AMMHOKHCIIOTBI KaK aM(OTEpHbIE OPraHUYECKHE COCAMHEHMS.
®u3znyeckrue M XHMHYECKHE CBOMCTBA AMUHOKUCIOT (Ha IpUMEpe
IIMIMHA). bromorndyeckoe 3HaueHHe aMUHOKHUCIIOT. [lenTuas!.

benkn Kak MOpUpPOIHBIE BBICOKOMOJIEKYJIIPHBIE  COEAMHEHMS.
[lepBuyHasi, BTOpUYHAs U TPETHUYHAsA CTPYKTypa OenKoB. XHMHYECKUE
CBOMCTBa O€JKOB: TUAPOIN3, ACHATypalus, KaueCTBEHHbIE PEaKIMU Ha
OEeJIKH.

OKCHepUMEHTAIbHBIE ~ METOABl  WM3Y4YEHUs BEIIECTB M HX
MpEBpAIICHHI: HAOIIOICHHE M ONMUCAHUE JEMOHCTPALMOHHBIX OIBITOB:
JeHaTypauus OelIKOB IPH HarpeBaHUU, IBETHBIE PEaKIIMU OEIKOB.

BbicokoMouieKkyJIsIpHBIE COeIMHEHUSsI

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AIUH,
cpenHsas  MoJeKkyJsipHas Macca. OCHOBHblE  METOAbl  CHUHTE3a
BBICOKOMOJIEKYJIIPHBIX COEJIMHEHUI — NOJINMEpHU3aIUs U
MOJIMKOH/ICHCALIHSL.

OKCIepUMEHTAIbHBIE ~ METOABbl  WM3Y4YEHUs BEIIECTB M HX
MpEBpalllCHUi:  O3HAKOMJIEHHME C  00pa3laMud  OPHUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexnpeaMeTHbIE CBS3H.

Peanm3zannst MeXnpeIMETHBIX CBS3€U NIPU U3YYEHUN OPTraHUYECKOU
xuMuu B 10 KJlacce OCyIIEeCTBISICTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX TMOHSATUM, TaK MW TMOHATHH, SABISIFONIUXCS
CUCTEMHBIMU JJIs1 OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTI'O IUKJIA.

OO0mre ecTeCTBEHHO-HAyYHbIE MOHSTHS: SIBJICHUE, Hay4YHbIA (DaKT,
rUIOTE3a, 3aKOH, TEOpHs, aHalu3, CHHTE3, Kjaccuukanus,
MEPUOIUYHOCTb, HaOJII0ICHHE, U3MEpEHue, AKCIIEPUMEHT,
MOJETUPOBAHUE.

du3uka: maTepusi, SHEPrus, Macca, aTOM, JJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUil ypOBEHb, BEUIECTBO, TEJNO, OO0BbEM, arperaTtHoe
COCTOSIHME BEIlleCTBa, (PU3NYECKUE BEIMYMHBI U €TMHULIBI UX U3MEPEHHUS.

buonorusa: kierka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B
opranu3Me, (HOTOCHHTE3, OMOJOTMYECKU aKTHUBHBIC BeIlecTBa (OeiKu,
YTIEBObL, KUPbI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE MOPOAbI, MOJIE3HbIE HUCKOMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: NUUIEBbIE MNPOAYKTHI, OCHOBBI PalMOHAIBHOIO
NUTaHUSI, MOIOIIME CPEACTBA, JIEKAPCTBEHHbIE M KOCMETUYECKHE
npenaparbl, MaTeprabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIIACC



OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUM

XHUMHUYECKUH 31eMeHT. ATOM. S apo aTtoMa, U30TONbl. DIEKTPOHHAS
00oJi0uKa. DHEpreTHUECKUe YpOBHHU, TOypPOBHU. ATOMHBIE OpOUTANH, S-
, P-, d- smemeHThl. OCOOCHHOCTH pacHpeaeiCHHs JJICKTPOHOB II0
opOuTaNsIM B aroMax »JJIEMEHTOB MEPBBIX YETBHIPEX MEPUOIOB.
DneKTpoHHas! KOHPUTYypaLns aTOMOB.

Ilepnogmueckuit 3akoH u Ilepmogmyeckas cuUCTEMa XUMHUYECKHUX
anemeHToB [I. M. MenneneeBa. CBA3b NEPUOAUMYECKOTO 3aKOHA U
Ilepnonnueckon cucrembl xumudeckux aneMeHToB Jl. M. Menneneesa ¢
COBPEMEHHOM TE€OpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHECHUS
CBOMCTB XHMMHMYECKUX D3JEMEHTOB M 00pa3yeMbIX HMMH MPOCTBIX H
CJIOKHBIX BEIIECTB [0 IPYIIaM U MepruojiaM. 3HaYeHUE MEePUOIUIECKOro
3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BemecTBa. XUMUYECKas CBS3b. BUIbI XMMUUYECKOW CBSI3H
(KOBaJICHTHasi HEMOJSIPHAs ¥ TIOJSIpHAs, WOHHAs, METAJLIMYECKas).
Mexanu3Mbl 00pa30BaHUsl KOBAJECHTHON XUMUUYECKOUN CBsI3U (OOMEHHBIN
W JIOHOpHO-aklenTopHbii). BopopoaHas  cBs3b.  BalieHTHOCTH.
DIIEKTPOOTPULIATENBHOCTh. (CTENeHb OKUCICHUSA. VOHBI: KAaTHOHBI H
AHUOHBI.

BemecTtBa MONEKYISIPHOTO M HEMOJIEKYJSIPHOIO CTPOECHHSA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIBbl KPUCTAUIMYECKHX PEMIETOK.
3aBHCHUMOCTBH CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[lonsitue o gucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE
pacTBOpbl. MaccoBas 10115 BEIIECTBA B PACTBOPE.

Knaccudukauus Heoprannueckux coeauHenuil. HomeHkmnatypa
HEOPraHWYEeCKUX BEIIEeCTB. [eHeTuyeckas CBS3b HEOPTraHUYECKUX
BEILIECTB, NPUHAICKAINX K PA3TUYHBIM KJIACCaM.

Xumnueckass peakuus. Kiaccuukanus XMMUYECKUX peaklHil B
HEOPraHMYEeCKOM M OPraHUYECKOW XHMMHHU. 3aKOH COXPAHEHUS MAacChl
BELIECTB, 3aKOH COXPAHEHMS U MPEBPALLECHUS SHEPTUU MPU XUMHYECKUX
peaKnusx.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB.
OOpartumble peakuud. XUMHUYECKOe paBHOBecHe. DaKTOPBI, BIUSAIOIIME
Ha COCTOsIHHE XUMH4YecKoro paBHoBecus. [Ipuanun Jle [larense.

Onektponutuyeckass — auccoumanus.  CunbHble W clia0ble
anekTponuThl. Cpena BOAHBIX PACTBOPOB BEILIECTB: KUCHAsl, HEUTpaIbHAas,
LIET0YHAs.

OKHMCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCHepUMEHTAIbHBIE ~ METOAbl ~ M3Y4Y€HUs BEIIeCTB M HX
npeBpallieHuid:  aeMoHcTpanusi Tabnuin «llepuogmdeckas cucrema
xumuueckux dnemMeHToB [, W. MenaeneeBa», u3ydeHHE MOJEIIEN
KPUCTAJTINYECKUX PELETOK, HaOI01eHNEe 17} ONMUCaHuE
JEMOHCTPALIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3fIoKEHHE MEPOKCUAa
BOJOpPOJA B MPUCYTCTBUU KaTajln3aTOpPa, OMPENEICHUE CPEALI PACTBOPOB
BELIECTB C MOMOIIBIO YHUBEPCAIBHOIO WHIWKATOPA, PEaKIMM MOHHOTO
oOMeHa), TpOBEACHUE MPaKTUUEeCKON paboThl «BiusiHUE pa3IMYHBIX
(aKkTOpPOB Ha CKOPOCTh XUMHUECKOU PEaAKIINI.

PacuétHrble 3amaumn.



Pacuérel 1o ypaBHEHUSM XHMHUYECKUX pEAKUUH, B TOM YHUCIE
TEPMOXHMHYECKHE pPACUEThl, Pacy€Tbl C MCIOJb30BAHUEM IOHATHUSA
«MaccoBas 10715 BEIIECTBAY.

Heopranuyeckass xumust

Hemeramnel. [Tonmoxenne HemeramnoB B llepuomnueckon cucreme
xumuyeckux snemeHToB JI. M. MeHneneeBa U 0COOEHHOCTH CTPOCHHS
aToMOB. DHU3NYECKUE CBOWCTBA HEMETAIUIOB. AJUIOTPONUS HEMETAIIIOB
(Ha mpumMepe kuciIopoaa, cepsl, pocdopa u yriepomaa).

XUMUYECKUE CBOMCTBA BAKHEUIIINX HEMETAIIOB (TaJIOT€HOB, CEPHI,
azota, (docdopa, yriepoga u KPEeMHHUSA) U HX COCAMHEHUH (OKCHUIOB,
KHCJIOPOJCOIEPKAIINX KUCIIOT, BOJOPOAHBIX COCTUHEHUN).

[IprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCIMHEHUM.

Meramnsl. Ilonoxenne wertamoB B llepuomnueckor cucreme
xumudeckux snemeHToB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUSA
ANEKTPOHHBIX 000704YeK aToMOB MeTramuioB. OOmue ¢uznyeckue
ceorictBa MeTawioB. CIUIaBpl METAJUIOB. OJJNEKTPOXUMUYECKUN PAI
HaIpsSHKEHUN METaJIOB.

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATPUM, Kalaui,
KaJbI[Mi, MarHui, aJIOMUHHMM, LHUHK, XpOM, 3JKEJIe30, Me€lb) M HX
COCIMHEHU.

OO6mume crnocoObl MoidydyeHus: MeTaioB. [IpuMeHeHne MerasioB B
OBITY M TEXHUKE.

OKCHepUMEHTAIbHBIE ~ METOABl  WM3YYEHUs BEIIECTB M HX
MpPEBPAIICHHI: U3yUYeHHE KOJUIEKIMH «MeTamibl U CIIaBb», 00pa3loB
HEMETAJUIOB, pEUIEHUE HKCIEPUMEHTAIbHBIX 3a/ad, HaONIOJCHHE H
ONHMCaHNE J€EMOHCTPALIMOHHBIX u 1a00paTOPHBIX OMBITOB
(B3aMMOJEHCTBHE THUJIPOKCUIA ATIOMHUHHMS C pPacTBOpaMU KHUCJIOT H
1IeJI04€el, KAYeCTBEHHBIE PEAKIIMKY Ha KATUOHBI METAJJIOB).

Pacuérnbie 3anaum.

Pacuérel Maccel BemiecTBa WM OOBbEMA Tra3oB IO HM3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacce MM O00bEMY OAHOTO M3 YYaCTBYIOLIUX B
peakIuy BENIECTB, pacu€Thl Macchl (00bEMA, KOJMYECTBA BEIECTBA)
MPOJIYKTOB PEAKLUHU, €CIIM OJHO U3 BEIIECTB UMEET NPUMECH.

XuMHus ¥ KU3Hb

Pons xumuu B 0O€ClEYEHUM SKOJOTHYECKOH, DHEPreTUUYECKON U
MUIIEBON 0€30MaCHOCTH, pPa3BUTUM MeAUIMHBL. [loHSATHE O Hay4dHBIX
METO/aX MO3HAHUA BEIIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOUIMX HAYYHBIX MPUHLHUIIAX MPOMBIIIIEHHOTO
MOJIyYeHUs] BaXKHEHIIINX BEILIECTB.

YemoBek B MHpPE BEUIECTB W MATEpUATOB:  BAXKHEHUILIHUE
CTPOUTEJIbHBIE MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH,
CTEKJI0, KepaMHKa, MaTepuaibl s JJIEKTPOHUKH, HaHOMAaTEpHAIbI,
OpraHUYeCcKUEe U MUHEPAIbHbBIE YI00pEHUS.

XuMHsI U 3I0pOBbE€  YEJOBEKa: IMpaBWja  MCIOJIb30BAHMS
JIEKapCTBEHHBIX TMPEMapaToB, IMpaBuia OE30MaCHOTO HCIOJIb30BAHUS
npenapaToB OBITOBOM XMMHH B TIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIe CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBA3€H NpU M3YyYEHUH OOLEeH U
HEOpraHuueckod xumud B 11 Kjacce OCyHIECTBISIETCS  4epes
UCIIOJIb30BAaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK H



MOHATHUM, SIBISIOMIMXCS CHUCTEMHBIMU JJISi OTHAEJBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OOuue ecTecTBEHHO-HAYYHbIC MOHSATHUS: HAYYHbIH (DakT, rumoresa,
3aKOH, TEOpWSs, aHalW3, CHHTE3, KiIacCUUKAIWI, TePUOTUIHOCTD,
HaOJI0/ICHHUE, SKCIIEPUMEHT, MOJICIUPOBAHKE, U3MEPEHHUE, SIBJICHUE.

®dusuka: MaTepusi, SHEpPrus, Macca, aroM, 3JIEKTPOH, MPOTOH,
HEUTPOH, MOH, M30TOM, PaJUOAKTUBHOCTb, MOJEKYJA, YHEPreTUUECKUN
YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA,
dbu3rUecKre BETMYUHBI U SIMHAIIB UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, 3KocHcTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIE MOPOABI, MOJIE3HBIE HCKOMAEMBIC,
TOILJIUBO, PECYPCHL.

TexHoNOTUs:  XUMHYECKasi MPOMBIILIEHHOCTh, METaJLUIyprus,
MPOU3BOJICTBO  CTPOUTEBHBIX MAaTEpPUATIOB, CEJIbCKOXO3IMCTBEHHOE
MPOU3BOJICTBO,  MHWINEBAs  MPOMBIIUICHHOCTh,  (papmareBThuuecKas
MPOMBINUICHHOCTh,  MPOW3BOACTBO  KOCMETHYECKMX  IPENaparos,
MIPOU3BOJICTBO KOHCTPYKI[TMOHHBIX MaTepualoB, AJIEKTPOHHAS
MIPOMBIIICHHOCTb, HAHOTECXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEBI 110
XMMHM11 HA BA30OBOM VYPOBHE CPEJAHEI'O OBIIET'O
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yJbTaTaM OCBOCHUS
oOydJaromuMucs  mporpaMM  CpemHero  oOmero  oOpa3oBaHMS
(ITMYHOCTHBIM,  METANpPEIMETHBIM W  MpeaMeTHbIM).  HaydHo-
METOJIMYECKOW OCHOBOM i pa3palOTKH IIAHUPYEMBIX pPE3yJIbTaTOB
OCBOGHHUSI TIpPOTpaMM  CpeaHero oOmero oOpa3oBaHUS  SIBISETCA
CHUCTEMHO-/I€ITEIbHOCTHBIN MOAXO/I.

B cooTBeTrcTBUM C CHUCTEMHO-ACSTENBHOCTHBIM TOAXOJOM B
CTPYKType JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHSI MpeaMeTa «XUMUs» Ha
YpPOBHE CpEIHEro OOmIero o0pa3oBaHUS BBIICICHBI  CIIECIYIOIINE
COCTaBIISIOIIIHE:

OCO3HaHUE oOy4Jaronmmucs POCCUICKOMN I'PaXKIaHCKOMN
WJECHTUYHOCTA — TFOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH H
CaMOOIIPEEIICHHUIO;

HaJM4Khe MOTUBALMH K OOYyUEHHUIO;

LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JINYHOCTH HA
OCHOBE KJIFOYEBBIX IEHHOCTEN U HCTOPUYECKUX TPATULUI 0a30BOI HAYKH
XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBAaTHCSA B
CBOEH NEATEIIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH,
MPUCYIIMMHU LETOCTHON CUCTEME XUMUYECKOTO 00pa30BaHuUS;

HaJM4Khe IPaBOCO3HAHUS SKOJOTMYECKON KYJIBTYPbl U CIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HECHHBIC IIAHBI.

JIn4HOCTHBIE  pE3yJbTAaTBl  OCBOCHMUS  INpeaMeTa  «XHAMHS»
JOCTUTalOTCSl B €IMHCTBE YYEOHOW M BOCHUTATENbHOW JEATEIHHOCTH B
COOTBETCTBUM C TyMaHHCTHYECKHMH, COLMOKYJIbTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMH M HJ€AlaMU POCCUHCKOTO TPaKIaHCKOTO
oO1ecTBa, MPUHATHIMU B OOILIECTBE HOPMAMHU U MpaBUJIaMHU MOBEACHMUS,
CHOCOOCTBYIOIIMMHU ~ TpoOIleccaM  CaMONO3HAHUs, CaMOpPAa3BUTUS U
HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YYarOIINXCA.

JIn4HOCTHBIE PE3YIBTATHl OCBOCHUS MPEAMETA « XUMUS» OTPAKAIOT
chOpPMHUPOBAHHOCTh  ONbITA  TO3HABATEILHOM W  MPAKTHUUYECKOU
NEATENBbHOCTH OOyYaroIIMXCsl MO pealu3alyyd MNPUHITHIX B OOIIECTBE
LIEHHOCTEW, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOTr0 BOCIIMTAHMSA

OCO3HaHUsI OOYyYAarOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U
00s3aHHOCTEM, YBa)KEHHUS K 3aKOHY M MPABOIOPSIIKY;

OPEACTABICHUS] O  COLMAJbHBIX  HOpMax W IpaBHJIax
MEKIJIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU
CO3JJaHUU Y4YEOHBIX MPOEKTOB, PEUICHUU Y4YEOHBIX M IMO3HABATENIbHBIX
3a/1a4, BBIINIOJJHEHUH XUMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBbBI, HAMEPEHUS, JIOTHUKY
U apryMeHThl JpYrux TMpU aHajJu3e pa3IuyHbIX BUIOB YyueOHOU
NEATEIIbHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMA



LIEHHOCTHOIO OTHOUIEHUS! K ICTOPUYECKOMY M HAYYHOMY HaCJIEIUIO
OTE€YECTBEHHON XUMUM;

YBaXEHUS K MpPOLECCYy TBOpYECTBA B 00JacTH TEOpUH U
MPAKTUYECKOI0 MPUMEHEHHS] XMMUHU, OCO3HAHUS TOrO, YTO JOCTHKEHHUS
HAayKd €CTb PE3yJbTAaT JUIMTEIbHBIX HAOIIOJEHUN, KpPOMOTJIUBBIX
AKCIIEPUMEHTAJIBHBIX TOMCKOB, IOCTOSIHHOTO TpyJda YYEHBIX H
MIPaKTUKOB;

MHTEpECa W TO3HABATEJIbHBIX MOTHBOB B IMOJYYEHUU H
MOCIEAYIONEM aHajdu3e HHPOpPMAIMM O TEPEIOBBIX JOCTHKEHHSIX
COBPEMEHHOW OTEUYECTBECHHON XUMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO [TOBEICHUS;

CHOCOOHOCTH OLIEHUBATHh CUTYyalluW, CBSI3aHHBIE C XUMUYECKUMH
ABJICHUSIMU, W TNPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTM OLIEHUBAaThb CBOE IIOBEJEHUE M TIOCTYNKU CBOHUX
TOBApHILEH C MO3ULUN HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHE
MTOCTEACTBAN 3THX ITOCTYIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSI LIEHHOCTEW 37I0pOBOr0 M Oe30macHoro obpasa KU3HH,
HEOOXOJAMMOCTH  OTBETCTBEHHOTO  OTHOUIEHHSI K  COOCTBEHHOMY
(pU3HMUECKOMY U ICUXHMYECKOMY 3/I0POBbIO;

coOJIIOZIcHUS TIpaBUJI OE€30IMacCHOr0 OOpallleHUs] C BEIIECTBAMHU B
OBITY, IOBCETHEBHOM U3HU U B TPYJIOBOH ESITEIHOCTH;

MMOHUMAaHUS [IEHHOCTH NPaBUJ MHAUBUIYAIBHOTO U KOJJIEKTUBHOIO
0e301acHOro MOBEACHUS B CUTYALMSIX, YTPOXKAIOLIIUX 3J0POBBIO U KU3HH
JIIOICH;

OCO3HAHMUS TMOCJHEACTBUII W HENpPUSITHS BpPEIHBIX MPUBBIYEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKATUBHON KOMIETEHTHOCTH B Y4E€OHO-HCCIIEIOBATENbCKOMN
JEeSTEIbHOCTH, OOILECTBEHHO IOJIE3HOM, TBOPYECKONM M APYTHX BHIAX
NEeSATENbHOCTH;

YCTAHOBKM Ha aKTHMBHOE YYacTHE€ B PEIICHHHM MPAKTUYECKUX 3a]ay
COIIMAJILHOM HAIPaBJIEHHOCTH (B paMKax CBOETrO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHHIO MPOQPECCUil pa3IudyHOro
poza, B TOM YHCIIE Ha OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHUU IO
XUMUH;

YBOXKEHUA K TpYyIdy, JIOAIM Tpylda M pe3yibTaTaM TpyAOBOU
NEeSTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHUIYalIbHOW TPACKTOPHUU
oOpazoBaHus, Oynymiedl mpodeccurn UM peaau3alyd  COOCTBEHHBIX
KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XUMUH, HHTEPECOB U OTPEeOHOCTEH 00111eCTBa;

6) IK0JIOrH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 11eJIeCO00pa3HOr0 OTHOUIEHUS K TMpUpOJie, Kak
UCTOYHUKY CyIIECTBOBaHUS KU3HU Ha 3eMIie;

NOHUMAaHUSl TJIO0ANBHOIO XapakTepa »HKOJIOTHYECKUX MpodieM,
BJIUSIHUS SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHUE MPUPOTHOU M
COLIMAIIBHOM CpENbI;



OCO3HaHUSI HEOOXOAMMOCTH HCIIONb30BAHUS JOCTHKEHUN XUMHH
JUISl PELIEHUS BOIIPOCOB PALIMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMPUATHS JECUCTBUM, MPUHOCAIINX BPEJ OKPYKAOIICH
NPUPOAHOM  Cpele, YMEHHs IPOTHO3UPOBATh  HEOJArONPUSATHBIE
DKOJIOTMYECKHE  IOCHEACTBUSA  NPEANPUHUMAEMBIX  JCUCTBUM W
MpeI0TBpalaTh UX;

HaJU4Msl Pa3BUTOTO 3KOJOTHYECKOTO MBIIIIEHUS, IKOJIOTHYECKOM
KYJbTYpbl, OINbITA JEATEIBHOCTH SKOJOTMYECKOM HANPaBIEHHOCTH,
YMEHHUS PYKOBOJCTBOBATbCS MU B MTO3HABATEIbHON, KOMMYHHKAaTUBHON
U COUMAJbHOM NpPAKTUKE, CIHOCOOHOCTM M  yMEHHUS  aKTHUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOI'0 NNO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU U OOIIECTBEHHOM MPaKTHKH;

MMOHUMAaHUs CIEUU(PUKN XUMHUU KaK HayKH, OCO3HaHUA €€ poJii B
(GOpMHpPOBAaHMK  PAMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JIaHHUH
LEJOCTHOTO MPEJCTaBIEHUs 00 OKpPYXaloleM MHUpPE KAaK O €IUHCTBE
NpPUPOALl M YEJIOBEKAa, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH H
pelIeHnH Npo0JieM COXPaHEHUs MPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMHH /ISl COBPEMEHHOM
LUBUIN3ALHH: B ¢€ TyMaHUCTHYCCKON HAMPABICHHOCTH U BasKHOU POJIH B
CO3JaHUU HOBOW 0a3bl MaTepUaIbHON KyJNbTYpPhl, PEHIEHUHU TJI00ATBHBIX
npoOjeM  YCTOMYMBOIO  pa3BUTUS  YEJIIOBEYECTBA —  CBIPHEBOM,
HHEPreTUYECKOM, MUILEBOM U 3KOJOTUYECKON O€30MaCHOCTH, B PA3BUTHUH
MEJUIMHBI, 00ECIIEYEHUN YCIOBHM YCIEIIHOTO TPYyJa M 3KOJIOTHYECKH
KOM(OPTHOM KHU3HU KaXA0T0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON  I'paMOTHOCTHU: TOHMMAaHHUS  CYUIHOCTH
METO/ZIOB  IO3HAaHUA, MCHOJb3YEMbIX B  €CTECTBEHHBIX  HayKax,
CHOCOOHOCTH HCIOJIb30BaTh IMOJy4YaeMble 3HAHUS Ui aHaiu3a M
OOBSACHEHHSI SIBICHUN OKpYXalOUIEro MuUpa M MNPOUCXOJAUIMX B HEM
W3MEHEHUH, yMEHUsl JleJaTh OOOCHOBAHHBIEC 3aKIIOUEHUS Ha OCHOBE
Hay4YHbIX (AKTOB M HUMEIOIIMXCA MJAHHBIX C LENbI0 TMOJYyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BATh XMMHUYECKHE 3HAHUS
JUTSL petieHust TpoOJIeM B peaJIbHBIX KU3HEHHBIX CUTYALMSIX;

MHTEpeCca K NO3HAHMIO U UCCIIE0BATENBCKOMN AESTEIbHOCTH;

TOTOBHOCTM M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUI MO XUMHUU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pasnuyHbix cdepax
po¢eCCUOHATILHON JIEATEIIbHOCTH.

METANPEIAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yJabTaThl OCBOCHUS Y4e€OHOTO TMpeaMeTa
«XumMus» Ha YPOBHE CPEHETO 00Iero 00pa3oBaHMs BKIIOUYAIOT:

3HaUYUMBbIE I (POPMUPOBAHUS MHPOBO33PECHUS OOYUAIOITHXCS
MEXIUCITUTUTMHAPHBIE  (MEXMIpPEIMETHbIE) OOIIEHAYyYHbIE TOHSTHS,
OTpaXKarolye IIeJIOCTHOCTh HAyYHOW KApTHUHBI MHpa M CcHenuduxy
METO/IOB MO3HAHMS, MCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepwus,
BEIIIECTBO, DHEPTUs, SIBICHHE, NPOIECC, CHUCTeMa, HAy4dHBIM (HaKT,



MPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, HCCIIEJOBaHUE,
HaOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHBIC yueOHbIe JEUCTBHUS (mo3HaBaTeIbHBIE,
KOMMYHHKAaTHUBHBIC, PETryJSTHBHBIC), oOecreunBaronme (HopMHUpPOBAHUE
(YHKIIMOHAIBHOW  TPaMOTHOCTM M COLMAJIbHOW  KOMIIETCHIUHU
00yyarommxcs;

CIIOCOOHOCTH oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHHBEPCAIbHBIE
y4eOHbIE ICHCTBUS B TIO3HABATEIILHON U COLIMAIBHON IPAKTHUKE.

MeranpeameTHbIe pe3yabTaThl OTpaXaroT OBJIAJICHUE
YHUBEPCAIbHBIMU YUEOHBIMU TTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PEryJISTUBHBIMU JCHCTBUSMH.

OBjiaieHNe YHUBEPCAJbHBIMH Y4YeOHBIMM IO3HABATEJIbHBIMH
AefCTBUSIMM:

1) 6a3oBble JIOTHYECKHE TeHCTBHUA:

CaMOCTOSATENIbHO (HOPMYJIMPOBaTh U AKTyaJU3UpPOBATh MpOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LU ACITENbHOCTH, 3aJaBas MapaMeTpbl U KpUTEpUU
UX  JOCTUXKEHUS, COOTHOCUTh  PE3ylbTaTbl  JEATEIBHOCTH  C
MOCTaBJICHHBIMH LIEJISIMH;

UCIIOJIb30BaTh TP OCBOCHUU 3HAHMM MPUEMBI JIOTHYECKOTO
MBIIUICHUST —  BBIACJATh  XapaKTEpPHbIE MPHU3HAKK TOHATUM U
YCTaHABIMBAaTh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE
MIOHATHUS 111 OOBSICHEHUS OT/ICJIbHBIX (DaKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUSA M KPUTEPUU JJIsl KIACCU(PHUKALMU BEIIECTB U
XUMHAYECKUX PEAKLINN;

yCTaHaBJIUBATh IPUYUHHO-CJIEICTBEHHbIE CBS3U MEXITY
M3y4YaeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIC, NEIyKTUBHBIE,
[0 AaHAJIOTMH), BBISBISITE 3aKOHOMEPHOCTH U MPOTUBOpPEUUS B
paccMaTpUBaEMBbIX ABJICHUSX, (DOPMYIUPOBATH BHIBObI U 3aKIIOUEHUS;

MPUMEHATh B IIPOLIECCE IIO3HAHMS, HCIOJIb3YEMbIE B XHUMHH
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPeoOpPa3OBbIBATH MOJIEIbHBIE
MPEACTABICHUS] — XMMHUYECKUN 3HAaK (CHMBOJI) 3JIEMEHTa, XUMHUYECKas
(dopMyna, ypaBHEHHE XMMHUYECKOW PEaKIMH — MPU PELIEHUH y4eOHBIX
MO3HABATEJbHBIX W TMPAKTUYECKUX 3a7ay, NPUMEHSTh Ha3BaHHbIC
MOJICJIbHbIE TPEJCTABICHUS ISl BBISABJICHHS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XMMUYECKUX PEaKIUH.

2) 0a3oBbIe McCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJaJI€Th OCHOBAMM METOJIOB HAYYHOIO TIIO3HAHHUS BELIECTB H
XUMHUYECKUX PEaKIIUM;

dbopMyaupoBaTh UENM W 3aJa4d HCCIEAOBAHMS, HCIOIb30BATh
MOCTABJICHHBIE W CaMOCTOSITENIbHO C(HOPMYJIUPOBaHHBIE BOIPOCHl B
KauyecTBE WHCTPYMEHTA TMO3HAaHUS M OCHOBBI 1Jisi  (HOPMHUPOBAHMS
TUIOTE3BI 110 POBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

BJaJ€Th  HaBbIKAMU  CAMOCTOSITEJIBHOTO  IUJIAHUPOBAHUS U
NPOBEJICHUS] YUYEHUUYECKUX HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHMSI
HAO0JI0aTh 32 XOJIOM MpPOILIEcca, CaMOCTOSITENBHO MPOTHO3UPOBATH €r0
pe3yabtar, (GopMyaupoBaTh O0OOOIIEHHUS U BBIBOJBl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIN
OTYET O MPOJICJIAHHOM paboTe;



NpUOOpETaTh ONBIT YYCHHUECKON HCCIEA0BATENbCKON M MPOESKTHOM
NEATENbHOCTH,  MPOSIBISATH  CHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSTEJIbBHOMY IOHCKY METOJOB PpELIECHUSA NPAKTUYECKUX 3aj]1ad,
MIPUMEHEHUIO PA3JIMYHBIX METO/I0B ITO3HAHHUSL.

3) paGora ¢ nHpopmanuei:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MH(POPMAIUH (HAy4IHO-
MOMyJIsIpHAasl JIMTepaTypa XHMHYECKOTO COACPKAHUA, CIPABOYHBIE
nocobusi, pecypcel  MHTepHera), aHaIM3UpoBaTh  WHGOPMAIUIO
pa3INYHBIX BUJOB M (POPM MPECTABICHUS, KPUTHUECKH OICHUBAThH €&
JOCTOBEPHOCTh M HEMPOTHUBOPEUNBOCTB;

(GopMynIupoOBaTh 3alpoOChl U MPUMEHATH PA3IUYHBIE METOIbI MpPHU
noucke #u 0TOOpe wuHpOpMaLMK, HEOOXOAUMON [Jsi BBINOJHEHUS
y4eOHBIX 3a7a4 ONPEIEAEHHOrO THIIA;

npuoOpeTaTh OTIBIT HCIIOJIb30BaHUsA MH(}OpPMaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUN U PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTUMANbHYIO (DOpMY MIpEICTaBICHUS
uHpopmanuu (cxembl, TpaduKu, AUATPAMMBI, TaOIMIbI, PUCYHKH WU
Apyrue);

MCIIOJIb30BaTh HAY4YHBIN SI3bIK B KAUECTBE CPEJICTBA MPHU padoTe C
XUMHUYECKON MH(pOpMaLUEl: MPUMEHATh MEXKIPEAMETHbIE ((PU3HUECKHE
M MaTEeMaTUYEeCKHWE) 3HAKM U CUMBOJBL, (OpMysbl, abOpeBHUATYHI,
HOMEHKJIATYypy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKUE
CpelCcTBa HATJISAHOCTH.

Ogaagenne YHHBEPCAIbHBIMH KOMMYHHMKATHBHBIMH
AEeHCTBUSIMM:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOil TeMbl B XOJE
auanora W/Wid AUCKYCCUH, BBICKa3bIBaTh UAEH, (POPMYJIHPOBATH CBOU
MPEAJIOKEHUS] OTHOCUTENBHO BBITTOJIHEHMSI MPEJITIOKEHHOM 3a1a4H;

BBICTYNaTh C MpE3EHTAllMel  pe3ylbTaToB  MO3HABATEIbHOM
NEeSATEIbHOCTH, TMOJYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO
CBEPCTHUKAMHM TMpPU  BBINOJIHEHHUM  XHMHUYECKOTO  HKCIIEPUMEHTA,
MPaKTUYECKOM pabOThI MO UCCIEAOBAHUIO CBOMCTB U3y4aeMbIX BEUIECTB,
peanu3auuMyu y4yeOHOro mpoeKkTa U  (OpMYyJIHpPOBATH BBIBOJABI IO
pe3yiabTaTaM  MpOBEACHHBIX HCCIEAOBAHMM NYTEM  COrJIacOBaHUS
MO3ULIUNA B X0/1€ 00CY X ACHUS 1 OOMEHA MHEHUSAMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJIsiTHBHBIMH 1eHCTBUSIMMU:

CaMOCTOSATENIbHO  IJJAHUPOBaTb M OCYIIECTBIATH  CBOIO
MO3HABATENIbHYI0 JICSITENIbHOCTh, ONpenenss e€ el U 3a/Jayu,
KOHTPOJUPOBATh K 1O MEpe HEOOXOAUMOCTH KOPPEKTHUPOBATH
npeajaraéMblii  aaroOpuT™M JEUCTBUN TpU  BBIOJIHEHUH YYEOHBIX H
UCCIIEIOBATEILCKUX 3a/1ad, BbIOMpaTh HauOosee 3(PPEeKTUBHBIN COCO0
UX peIIeHUs C Y4ETOM TMOJYy4YEHHsS HOBBIX 3HAHUM O BEIECTBAX M
XUMHUYECKUX PEAKIIHUIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE
CaMOaHaJIM3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KUIACC



[IpeameTHbIE pe3yIbTaThl OCBOEHUA Kypca «OpraHnyeckas XuMus»
OTPAKAIOT:

c(hOpPMHUPOBAHHOCTH TPEICTABICHUN O XUMUYECKON COCTaBIISIONMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B TO3HAHUM SIBIICHUN
npuponbl, B (OPMHUPOBAHMH MBIIUICHUS M KYyJbTYpbl JHYHOCTH, €€
(YHKIIMOHAIBHOM  TPaMOTHOCTH,  HEOOXOAMMOW  JUIsl  pEIIeHUus
MPAKTUYECKUX 3a7a4 U JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3I0POBBIO U IPUPOIHOM CPELE;

BJIAJICHUE CHUCTEMOW XUMHUYECKMX 3HAHWUW, KOTOpAas BKIIOYAET:
OCHOBOIIOJIAralIINe  MOHATHS  (XMMHYECKHMH  3JIEMEHT,  aToM,
ANEKTPOHHAs 00oJI04Ka aToma, MOJIEKYJIA, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATEIFHOCTh, XMUMHUYECKas CBs3b, CTPYKTypHas (opmyra
(pa3BEépHyTasi W cokpami€HHas), MOJb, MOJISIpHAs Macca, MOJSPHBIN
00BEM, YIrJIepoAHbId CKelleT, (yHKUHUOHAJbHAs Tpynna, paaukal,
M30MEPUS, U30MEPBI, TOMOJIOTHUYECKUN pAZl, TOMOJIOTH, YIJIEBOIOPOBI,
KUCJIOpOA W a30TCOAEpXKAIIME COCOWHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHS); TEOPUH H
3aKOHBI (TEOpHUsi CTpPOEHHUs opraHmdyeckux BemiecTB A. M. bytieposa,
3aKOH COXpPaHEHHUs MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
A3bIK XUMHH; MHPOBO33PEHYECKHE 3HAHMWS, JIEKAIMe B OCHOBE
MMOHUMAHUS NPUYUHHOCTH W CHCTEMHOCTH XHWMHYECKUX SIBJICHUH,
(baKkTOJIOTMYECKHE CBEACHUS O CBOWCTBAX, COCTaBe, IIOJIYYEHUU U
0€30IacCHOM HCIOJIb30BAHUH BaXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y NIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

c()OPMHUPOBAHHOCTh YMEHUW BBISBJIATh XapakTEpHbIE NpPU3HAKU
MOHSITUH, yCTaHaBJIMBATh 150.4 B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME TIOHATUSA IPU ONMCAHMM COCTAaBa, CTPOCHUS U
IIPEBPAILEHAN OPraHUYECKUX COECINHEHUM;

c(OPMHUPOBAHHOCTh ~ YMEHHMI  HCHOJb30BATH  XUMHUYECKYIO
CUMBOJIUKY JUIA COCTABJEHUS MOJIEKYJSIPHBIX M  CTPYKTYpPHBIX
(pa3BEépHyTOM, COKpam€éHHON) (QOpMyJT OpraHUYECKUX BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUH, HW3TOTABIMBATH MOJEIHA MOJIEKYJI
OpPraHMYECKUX BEUIECTB JUIS WUIIOCTPAIMM MX XUMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHHUHM yCTaHaBIMBATh MPUHAJICKHOCTD
M3YyYECHHBIX OPraHMYECKUX BEIIECTB MO HX COCTABY U CTPOCHUIO K
onpenen€éHHOMY Kiaccy/TpyIie cOeAuHEHUN (yriaeBoA0pOIbl, KUCIOPOA
M a30TCOJEpIKAIIUE COCIUHEHHUS, BBICOKOMOJIEKYJIIPHBIE COEIWHEHUs),
JaBaTh UM Ha3BaHMs 10 cucteMarndeckoit HomeHkjarype (IUPAC), a
TaK)K€ TPUBOJUTH TPUBUAIBHBIE HA3BaHUS OTIEIbHBIX OPraHUYECKUX
BELIECTB (PTWJIECH, MPOMWIEH, AUETUJIEH, STUJICHTJIMKOJb, TJIULEPHH,
¢denoun, dhopmanbaerui, alueTanbIerusl, MypaBbiuHas KHUCIOTa, YKCyCHas
KHCJIOTA, OJICMHOBAasi KHCIJIOTa, CTEapUHOBAs KHUCIOTa, TIJOKO3a,
bpyKTO3a, Kpaxmal, eJTr0JI03a, TJIUIMH);

c(hOPMHUPOBAHHOCTh YMEHHUS ONPENENATh BUJIbI XUMUYECKON CBSI3U
B OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHEHIE);

c(OPMUPOBAHHOCTh YMEHHSI TMPUMEHSTH T[OJOKEHUS TEOpUU
CTpoeHus opranuyeckux BeuiectB A. M. ByrtnepoBa nnsi oObscHEHHUS
3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpPaHEHMS MacChl BEILIECTB;



c(OpPMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh COCTaB, CTPOCHUE,
¢u3nuecKkue W XMMHYECKHE CBOMCTBA THUIWYHBIX IMPEACTABUTEICH
pPa3IMYHBIX KJACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATHIICH,
MpOMWJICH, ameTwieH, Oytamuen-1,3, wetwiOyrtamuen-1,3, OeHzod,
METaHOJ, 3TAHOJ], 3TUJICHIJHMKOJb, TJIMLUEPHH, (EHON, aleTaabIerul,
MypaBbMHAsl W YKCYCHas KHCIOTBI, IJIFOKO3a, Kpaxmaj, LeJII003a,
AMUHOYKCYCHAsl KHCIIOTA), WJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXKTY
HUMHM YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PpEAKIUA ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (pOopMyIT;

chOPMHUPOBAHHOCTL ~ YMEHHUS  XapaKTEepU30BaTb  HMCTOYHUKU
YTJIEBOJOPOAHOTO CHIPhsi (He()Th, MPUPOAHBINA Ta3, Yrojb), CIIOCOOBI UX
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MPOTyKTOB MepepadOTKH;

c(hOPMHUPOBAHHOCTh  yMEHUW  TPOBOJAUTH  BBIYUCICHHS  TIO
XUMUYECKUM YpaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEILIECTBA WJIM TNPOAYKTAa pEaKUMH IO HU3BECTHBIM Macce, OO0BbEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WA MPOIYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHHUM BJIAJIETh CHUCTEMON 3HAaHUU 00
OCHOBHBIX METO/IaX HAYYHOTO IMO3HAHUs, HUCMOJb3yEeMbIX B XUMHUU TPHU
M3YYECHUM BEUIECTB M XUMHYECKUX SIBJICHUHN (HAONIO[eHUEe, U3MEpPEHUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE), UCIIONB30BATh CUCTEMHBIE XUMHUYECKUE
3HAHUA JJIs MPUHSTUSL PEUICHUA B KOHKPETHBIX KMU3HEHHBIX CUTYyallUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHUEM;

c()OPMHUPOBAHHOCTh YMEHUW COOMIOAAaTh IpaBUja IOJb30BAHUSA
XUMUYECKOW TMOCyJ0il M Ja00paTOpHbIM OOOPYJIOBAHHEM, a TaKkKe
MpaBuiia OOpaleHus C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSAMU MO
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCTh ~ YMEHHMH  IUIAHUPOBAaTh U  BBINOJHATH
XUMUYECKUN SKCIEPUMEHT (MPEBPAILCHUSI OPTaHUYECKUX BEIIECTB IMpHU
HarpeBaHUM, TMOJYyYE€HHE OTUJIEHA M M3y4YEHHE €ro CBOIICTB,
KAueCTBEHHbIC PEAKIMU OpPraHMYECKUX BEILECTB, AEHATypauus OEJKOB
MpU HarpeBaHWM, I[BETHbIC peaKIMh OEJKOB) B COOTBETCTBUU C
MpaBUjIaMu TEXHUKH OE€30MaCHOCTH MpU OOpallleHHH C BEIIECTBAMHU U
J1a00paTOPHBIM 0o0opyi0BaHuEM, NPEeACTaBISATh pe3yIbTaThl
XUMHUYECKOTO  JKclepuMeHTa B (GopMmMe  3amucu  ypaBHEHUM
COOTBETCTBYIOIIUX peakiuii U (HopMyIHpOBaTh BIBOJALI HA OCHOBE dTUX
pE3yIbTaTOB;

cOpPMHUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  aHAJIM3UPOBATH
XUMUYECKYI0 UWH(OpMaIHIO, TOJy4aeMyl0 W3 pPa3HbIX MCTOUYHHUKOB
(cpenctea MaccoBoi uHpopmaiu, IHTepHET U ApyTHX);

c(hOpMHUPOBAHHOCTh YMEHUU COOJI0IAaTh TpaBUjia SKOJOTHYECKU
11eJeco00pa3HOro MOBEACHUS B OBITY U TPYJIOBOH JIEITEIHHOCTH B LETSAX
COXpaHEHMsI CBOETO 3J0pPOBbI U OKPYXKAIOLIEH IPUPOAHOM Cpelbl,
OCO3HaBaTh  OIMACHOCTh  BO3JCHCTBUS  HA  JKUBBIE  OpPTraHU3MBbI
Onpenen€HHbIX OPraHMYEeCKUX BEIEeCTB, MOHUMAs CMBICH IOKa3aTems
ITJIK, mosicHATh HA MPUMEpPaX CIMOCOOBI YMEHBIIIEHUS U TIPEAOTBPAICHUS
UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa,

JUIs OOyYaloIMUXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBBS:
YMEHUE MPUMEHATHh 3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJaX MTO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUH;



UL CHEMbIX W CJIA0OBUIANIMX  OOYyYalOmUXCS:  YMCHHE
HCIIOJIB30BaTh PENbeHO-TOUCUHYIO cucTeMy oOo3HaueHmit JI. bpaiins
JUTSI 3aITUCH XUMHUYECKUX (popMyI.

11 KIIACC

[IpenmerHsie  pe3ynbTaThl  OCBOeHHs  Kypca «OOmas
HEOPTaHUYECKAs] XUMUS» OTPAKAIOT:

c(hOpPMHUPOBAHHOCTH MIPEACTABICHUM: O XUMUIECKON COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XMMHUU B TTIO3HAHUU SIBICHUN
MPUPOALI, B (POPMUPOBAHMM MBINIUICHUS W KYJbTYpbl JUYHOCTH, €&
(YHKIIMOHAIBHOM  TPaMOTHOCTH,  HEOOXOAMMON Uil  pelIeHUs
MPAKTUYECKUX 3a7a4 U JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOIHOM CPELE;

BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHUW, KOTOpAas BKIIOYAET:
OCHOBOIIOJIATAI0IINE MOHIATHS (XUMMUYECKUH 3JIEMEHT, aTOM, M30TOIl, S-,
p-, d- aNeKTpOHHBIE OPOUTAIA ATOMOB, MOH, MOJICKYJIa, MOJIb, MOJISIPHBIH
00BEM, BaAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIICHHS,
XUMHUYECKas CBSI3b (KOBAJICHTHAsI, HOHHAS, METAaJUIMYECKasi, BOJIOPOIHAs),
KPHUCTAJUIMYECKAsl PEUIETKA, TUIBl XUMHYECKUX PEaKUud, pacTBop,
ANEKTPOJIMUTBL, HEANEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JIHCCOLMAIUS,
OKHCIIUTENIb, BOCCTAHOBUTENb, CKOPOCTb XWUMHYECKOM  pEaKUuu,
XUMHYECKOE paBHOBECHE); TEOPUHU 151 3aKOHBI (Teopus
ANEKTPOJMTUYECKOW JHCCOLManuu, mepuoguyeckut 3akoH J[. U
MeHnpneneeBa, 3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHEHUs U
MpPEBPAIICHHS] PHEPTUU MPU XUMUYECKHUX PEAKLHMSIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B
OCHOBE MTOHUMAaHHUS MPUYUHHOCTHA U CUCTEMHOCTH XUMHUYECKUX SBJICHUM,
(akTOIOTMYEeCKUE CBEACHUS O CBOWCTBAX, COCTaBe, IOJIYYEHUU U
0€30MaCHOM HCMOJb30BAHUM BaXHEHIIMX HEOPraHWYECKUX BEIECTB B
OBITY M MPAKTUYECKON E€ATEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIC MPU3HAKU
TIOHSITUH, YCTaHaBJIUBATh 150.4 B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MOHATHS IPU OMUCAHWHA HEOPTaHWYECKUX BEIIECTB U
UX IIPEBPALLEHUN;

c()OPMUPOBAHHOCTh ~ YMEHMI  HCHOJB30BaTh  XHWMHUYECKYIO
CUMBOJMKY [UIsl COCTaBieHUS (QOpMys BEUIECTB M ypPaBHEHMI
XUMUYECKUX peakiui, cucrtemarndeckyro HoMmeHkmarypy (IUPAC) u
TPUBHUAIbHBIC HA3BaHUS OTJEIBHBIX HEOPTAaHUYECKUX BEIECTB (yrapHbIN
ras3, YrjIeKHCJIbIM Ta3, aMMHaK, Talmi€éHass U3BECThb, HETAIIEHAs WU3BECTb,
NMUTHEBAsE COA, MTUPUT U APYTHE);

c(OPMHUPOBAHHOCTh YMEHUU OMPENEIATh BAJICHTHOCTh M CTENEHb
OKHCJICHHS] XUMMUYECKHUX JIEMEHTOB B COEAMHEHHUSIX PA3JIMYHOIO COCTABA,
BUJL XHUMHUYECKOW CBSI3M (KOBAJIGHTHAs, WOHHAs, MeTauInyecKas,
BOJAOPOJIHAs) B COCIMHEHMSIX, THUI KPUCTALIMYECKOH PEIIETKU
KOHKPETHOTO  BemiecTBa  (aToMHasi,  MOJIEKYyJsSIpHas,  MOHHas,
METaNInYeCcKasi), XapakTep cpebl B BOJHBIX pacTBOpax HEOPraHMYECKUX
COCIMHECHUM;

c(OPMUPOBAHHOCTh YMEHHMM yCTaHaBIMBATh MPUHAJICKHOCTD
HEOPraHMYECKUX BEHIECTB MO MX COCTaBy K  OINPEIEIEHHOMY
KJIacCy/Tpynmne CcoeAuHEHUuM (MpoCThle BEIIECTBA — MeETaulbl M|



HEMETaJIbl, OKCUbI, OCHOBAaHUS, KUCIOThI, aM(pOTEpHbIE THIPOKCHUIBI,
COJIN);

c(OpPMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICH MEPUOIUIECKOTO
3akoHa  [I. N. MenneneeBa UM JIEMOHCTPHPOBATH  €rO
CUCTEMATHU3HUPYIOIIYI0, O0BSICHUTEIbHYIO U MPOTHOCTHYECKYIO (DYHKIIUH;

cOpPMUPOBAHHOCTh ~ YMEHHM  XapaKTepU30BaTh  JJICKTPOHHOE
CTPO€HHE  aTOMOB  XUMHYECKHX  3JeMeHTOB |4  mepuoios
[Tepnonnueckoit cucrembl xumuueckux 3nemeHtoB . M. Menneneena,
UCTIONB3ys  TMOHATHA  «S-, P-,  d-dIeKTpoHHBIE  OpOHTATM»,
«3HEPreTUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XHMHMYECKHX 3JIEMEHTOB M HMX COCIWHEHUU MO NEpHOJaM H
rpymnam [lepuonnueckon cucrempl xuMudeckux dnemeHtoB . U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHUHN XapaKTEepU30BaTh (OMUCHIBAThH) OOIINE
XUMHUYECKUE CBOMCTBA HEOPTaHMYECKUX BEILIECTB PA3JMYHBIX KIACCOB,
MOATBEP)KIATh  CYUIECTBOBAHME  TIE€HETUYECKOM  CBSI3M  MEXIY
HEOPraHUYECKUMHU BEILECTBAMHU C MTOMOILBIO ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c()OPMUPOBAHHOCTh YMEHHS KJIACCH(PUIUPOBATH XUMHUYECKHE
peakUMy MO Pa3IMYHbIM MPU3HAKaM (YUCIY U COCTaBYy pPEarupyrolnx
BEIIECTB, TemIoBOMY JG(eKTy peakiuu, U3MEHEHUIO CTerleHen
OKHCJIEHUS 3JIEMEHTOB, 00PAaTUMOCTH PEAKIMH, YYaCTHIO KaTalu3aTopa);

c()OPMUPOBAHHOCTh YMEHHMI COCTaBJISATh YPABHEHHSI pEaKLH
pa3IMYHBIX THUIIOB, IIOJHBIE M COKpAIIEHHbIE YpaBHEHUS peaKIui
MOHHOTO OOMEHa, YYUTHhIBAsA YCIOBUS, MPU KOTOPBIX 3TU PEAKIUU HUIIYT
710 KOHIIA;

c(hOpMHPOBAHHOCTh yMEHUMI MPOBOJIUTH peakiuu,
MOATBEPKIAIOIINE KaYECTBEHHBIM COCTAB PA3JIMYHBIX HEOPTraHUYECKUX
BELIECTB, PACIO3HABATh OMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHUUECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKUCIUTEIbHO-
BOCCTAHOBHUTEJBHBIX PEAKLIUN MOCPEICTBOM COCTABIIECHUS 3JIEKTPOHHOTO
OaJilaHCa ATUX pEeaKIIHii;

c(OPMHUPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON pPEaKUuu OT Pa3iuyHbIX (DAKTOPOB; XapakTep CMENICHUS
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETrO BO3JEHCTBHS
(npunuun Jle Harense);

c(OPMUPOBAHHOCTh ~ YMEHHMI  XapaKTepU30BaThb  XUMHUYECKUE
MPOILIECCHI, JIEKAUIUE B OCHOBE IMPOMBIIIIEHHOTO MOJYYEHUS CEpPHOU
KHUCIIOTBI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTh MPEACTABICHUNA 00
OOIIMX HAYYHBIX MPUHLHUIIAX U FKOJIOTHYECKUX MPOoOIeMax XUMHUYECKOTrO
IPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh ~ YMEHMH  MPOBOAUTH  BBIYUCICHHUS  C
UCIIOJIb30BAaHUEM TIOHSTHSI «MaccoBas JOJisi BEIIECTBA B PACTBOPE»,
OOBEMHBIX OTHOIIEHHM Ta30B NpPU XUMHUYECKHUX PEAKIHUAX, MaCCHI
BELIECTBA WIK O0OBbEMA ra3oB MO HM3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce MIM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B pPEAKIUU BEIIECTB,
TerioBoro dddexkra peakuuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELIECTB, IPEBPAILICHUS U COXPAHEHUSI SHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHUW COOJII0JaTh MpaBUjia IMOJIb30BaAHUSA
XUMHUYECKON TMOCYyJ0M M Ja00OpaTOpHBIM OOOPYJIOBAaHHEM, a TaKkKe



MpaBuia 0OpAIIEHUs C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSIMH IO
BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKHUX OIIBITOB;

chOpPMUPOBAHHOCTh ~ YMEHHUW  IUIAHUPOBaTh M BBINOJHATH
XUMUYECKUN 3KCHEPUMEHT (pa3lioKeHHE NEepPOKCHAa BOAOpPOJIa B
MPUCYTCTBUM KaTaJIW3aTOpa, ONPEEIECHUE CPEAbl paCTBOPOB BEILIECTB C
MOMOIIBI0 YHUBEPCATBHOTO WHANKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB
HAa CKOpPOCTb XHMHUYECKOM peaklMd, peaklud HOHHOTO oOMeHa,
KAueCTBEHHbIE PEAKIMU HA CyJb(aT-, KApOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHUS, PEIIEHUE OJKCIEPUMEHTANbHBIX 3aJady [0 TeMam
«Metais» u «HeMeramib»y) B COOTBETCTBUM C IpaBUJIaMU TEXHUKH
0e30MacHOCTH TMpH OOpallleHUH C BEIIECTBAaMU U JIaOOpaTOPHBIM
000pyI0BaHUEM, ITPEICTABIIATH PE3YJIbTAaThl XUMHYECKOTO IKCIIEPUMEHTA
B (opMe 3amucu yYpaBHEHUH COOTBETCTBYIOLIUMX pEAKIUH H
(OopMyIMpPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh ~ YMEHHUM  KPUTHYECKM  AHAIU3UPOBATH
XUMUYECKYI0 HMH(POPMALMIO, IOIYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBoM KOMMYHUKALMK, IHTEpHET U APYTHX);

c()OPMHUPOBAHHOCTh YMEHUH COOJIOAaTh MPAaBUJIA SKOJOTUYECKU
LEJIECO00PA3HOr0 MOBEAEHUS B OBITY U TPYJOBOU JAESITEIBHOCTH B LEIAX
COXpPAaHEHMUS CBOErO0 3J0pPOBbS M OKPYKAIOLIEH NPUPOJHOM CpPEABI,
OCO3HaBaTh  ONACHOCTb  BO3JEHCTBHUS HAa  JKUBBIE  OPTaHHU3MBI
ONpPEACIEHHBIX BEIIECCTB, MOHMMAaA cMbIcT nmokaszarensa 1K, moscHsATh
Ha MpuMepax crnocoObl YMEHBUIEHUS W MPEAOTBPALIEHUS UX BPEIHOrO
BO3JICUCTBHS HA OPTaHU3M YEJIOBEKa;

Uil 00Yy4aroIUXCsl ¢ OTPAaHUYEHHBIMUA BO3MOYHOCTSIMU 3/I0OPOBBS:
YMEHHUE IPUMEHATH 3HAaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHUS
BELIECTB U XUMUYECKUX SIBICHMIA;

UL CHenblX W CIa0OBUIAUIMX — OOyYaroluXcsi:  YMEHHE
HCIIONIB30BaTh peibeHO-TOUeUHYy0 cucTemMy obOo3HaueHuit JI. Bpaitns
ISt 3anucu XUMUYECKUX bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HanmeHoBaHKWe pasaesnos M Tem NpPorpammbl

KonunyectBo yacos

dneKTpoHHble (Undposble)

KOHTpOAnbHbIE MpakTnyeckme
n/n obpasoBaTtesibHble pecypchbl
Bcero
paboTbl paboTbl

Pasaen 1. TeopeTMueckme OCHOBbl OPraHUYECKOU XMMUMU

MpeameT opraHuyeckom xummmn. Teopusn
11 CTPOEHMA OpraHMYecknx coegmuHeHnin A. M. 3

byTneposa
UTtoro no pasgeny 3
Paspen 2. Yrnesogopoabl
21 MpepenbHble yrnesoaopoabl — anKaHbl 2
2.2 |HenpepenbHble yrnesoaopoapl: aKeHbl, 6 1

anKaaueHbl, aNKUHbI
2.3 ApomaTuyeckue yrnesoaoposbl 2
2.4 [pvpoaHblE NCTOYHMKM YINEBOAOPOA0B N NX 3 1

nepepaboTKka
UTtoro no pasgeny 13
Paspen 3. Kucnopoacogepralime opraHM4ecKue coeguHeHuUn
31 CnupTbl. ®eHon 3
3.2 Anbaernabl. KapboHoBble KMCNOTbI. CNOXKHbIE 7 1

3dupbl




Konunuectso yacos
Ne dNeKTPoHHble (undpoBssbie)
HanmeHoBaHMWe pa3genos 1 Tem Nporpammeol
KOHTpONbHbIE MpakTnyeckme
n/n 06pa3oBaTesibHble pecypcbl
Bcero
paboTbl paboTbl

33 Yrnesoapl 3 1
UTtoro no pasgeny 13
Paspen 4. AsoTcoaeprKalime opraHMYecKue coeiMHEeHUA
4.1 AMWHbI. AMUMHOKMCNOTbI. Benkun 3
WToro no pasgeny 3
Paspen 5. BbicokomonekynspHble coeauHeHus
51 Mnactmaccol. Kaydyku. BonokHa 2
UTtoro no pasgeny 2
OBLLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 34 2 2




11 KJIACC

Konnyectso 4yacos

Ne DNeKTpoHHble (undpoBsbie)
HanmeHoBaHUWe pa3aenos U Tem Nporpammeol
KoHTpobHble MpakTuyeckune
n/n obpaszoBaTesibHble pecypchbl
Bcero
paboTbl paboTbl
Paspen 1. TeopeTyecKue 0CHOBbI XMMUU
CTpoeHune aTtomos. [NepnoamyecKkmnin 3aKoH K
11 MNepuogunyeckas cuctema XMMMUYECKUX 31E€MEHTOB 3
[. N. MeHpeneesa
1.2
CTpoeHue BelecTBa. MHoroobpasue Belects 4
13 X
UMUYECKMe peakLmn 6 1 1
UTtoro no pasaeny 13
Paspen 2. HeopraHuyecKkasa xsumusa
2.1 MeTannbi 6 1
2.2 HemeTannol 9 1 1




Konunyectso yacos
Ne DNeKTpoHHble (undposbie)
HavmeHoBaHWe pa3genos v Tem NpPoOrpaMmmbl
KOHTpOANbHbIE MpakTnyeckme
n/n obpaszoBaTenibHble pecypchbl
Bcero
paboTbl paboTbl

2.3 CBA3b HEOPraHMYECKMX U OPraHUYECKMX BELLLEeCTB 2
UTtoro no pasgeny 17
Pasgen 3. Xumua n XnsHb
31 XUMMA 1 Kn3Hb 4
WNToro no pasgeny 4
OBLLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 34 2 3

IHOYPOYHOE NJIAHUPOBAHUE

10 KJIACC
Konunuectso yacos
Ne [ata DNeKTPOHHble UndpoBble
Tema ypokKa
KOHTpONbHbIE MpaKkTnyeckume
n/n n3yyeHns |obpasoBaTesibHblE PECYPChI
Bcero
paboTbl paboTbl




Konnuyectso 4yacos

Ne [aTta DNeKTPOHHble UndpoBble
Tema ypoKa
n/n B KoHTpoAbHble MpakTudeckme n3yyeHna |obpasoBaTesibHblEe PECYPChI
Bcero
paboTbl paboTbl
1 [NpeameT opraHuyecKkom xmmmu, eé 1
BO3HWKHOBEHWE, Pa3BUTUE N 3HAYEHME
2 [Teopwua cTpoeHMA OPraHUYECKUX COegUHEHMI
A. M. bytnepoBa, €€ OCHOBHbIE MONOXKEHUA .
MpeacTaBneHune o Knaccmdmkaumm
3  |opraHuyeckux sewects. HomeHKnaTypa 1
(cucTtemaTtmyeckas) n TpuBManbHble Ha3BaHUSA
OpraHUYecKMx BeLecTs
4  /AJIKaHbI: COCTaB M CTPOEHME, TOMOI0rNYECKUiA 1
pPAA
5 [MeTaH 1 aTaH — npocTeilne npeacTaBUTENN 1
aNKaHoB
6 ANKEHbI: COCTaB M CTPOEHUE, CBONCTBA 1
7  DBTuneH n nponuneH — npocrenwmne 1
npeacTaBuTENN aJKEHOB
8 [Npaktnyeckas pabota Ne 1. «[lonyyeHune 1 1
STUIEHA U U3YYEHME ero CBOMCTBY
AnKkagueHbl. bytaguen-1,3 n metunbytagmen-
9 1,3. NonyvyeHne CUHTETUYECKOro KayyyKa U 1
pPEe3nHbI




Konnuyectso 4yacos

Ne [aTta DNeKTPOHHble UndpoBble
Tema ypoKa
n/n B KoHtponbHbie MpakTuseckue n3yyeHma |obpasoBaTtesibHble pecypchl
Bcero
paboTbl paboTbl
ANKMHBI: COCTaB M 0COBEHHOCTU CTPOEHUS,
10 romo/sIornM4yecknin pag,. AuetmneH — 1
NPoCTeWnin NpeacTaBUTENb AaIKUHOB
11 |BbluMCAEHMA NO ypaBHEHMIO XMMUYECKOM 1
peakumm
12 |ApeHbl: 6eH301 1 Tonyon. TOKCUYHOCTb 1
apeHoB
13 [FeHeTnyecKkas cBA3b yrnesoAo0poaos, 1
NpUHagNeXaLWmx K pasIMyHbIM Knaccam
MpupoaHblie UCTOYHUKM YI/IEBOAOPOSAOB:
14 NPUPOAHLIV ras U NonyTHble HedTsAHbIE rasbl, 1
HedTb M NPOAYKTbI €€ nepepaboTkm
MpupoaHblie UCTOYHUKM YI1IEBOAOPOLAOB:
15 NPUPOAHLIV ras n NonyTHble HedTAHbIE rasbl, 1
HedTb M NPOAYKTbI €€ nepepaboTkm
16 |[KoHTponbHas pabota no pasgeny 1 1
«Yrnesogopoabi»
17 [NpeaenbHble 0AHOATOMHbIE CAUPTbI: 1
MeTaHOA M 3TaHo. BogopoaHas cBA3b
18 |MHoroatomHble CNUPTbI: STUAEHIIUKOAb U 1

rnnuepuH




Konnuyectso 4yacos

Ne [aTta DNeKTPOHHble UndpoBble
Tema ypoKa
n/n B KoHTpoAbHble MpakTudeckme n3yyeHna |obpasoBaTesibHblEe PECYPChI
Bcero
paboTbl paboTbl
19 |®PeHon: cTpoeHne monekybl, Gusnyeckune n 1
XMMMYECKME CBOMCTBA, MPUMEHEHME
20 Anbaernapl: bopmanbaerng v aueTanbaerma. 1
ALETOH
21 OpHoOCHOBHbIE NpeaesbHble KapboHoBbIE 1
KWCNOTbl: MypaBbWUHAA U YKCyCHas
22 [Mpaktnyeckasa pabota Ne 2. «CsolicTsa 1 1
pacTBopa YKCYCHOW KUCNOTbI»
23 [CTeapuHOBasA 1 0/1eMHOBAA KMCNOTbI, KaK 1
npeacTaBUTENN BbICLUMX KapOOHOBbLIX KUC/OT
24 Mbina Kak conm BbICLUMX KapbOOHOBbIX KMCAOT, 1
X MotoLLLee AencTBme
CnoxkHble 3$Mpbl Kak MPON3BOAHbIE
25 KapOOHOBbIX KUCNOT. [MAPON3 CNOMKHDBIX 1
adpupos
26 [KuUpbl: rMapoans, npumeHeHue, 1
BGuonornyeckan posb XUpos
Yrnesogbl: cocTas, Knaccupukaums.
27 BarkHelwune npeacTaBUTENN: T1IOKO33, 1
bpyKTO33, caxapo3a
28 Kpaxman v uennonosa Kak npnpoaHble 1




Konnuyectso 4yacos

Ne [aTta DNeKTPOHHble UndpoBble
Tema ypoka
n/n B KoHTpoAbHble MpakTudeckme n3yyeHna |obpasoBaTesibHblEe PECYPChI
Bcero
paboTbl paboTbl
noanmepbl
KoHTponbHasa paboTa no pasgeny
29 «KnucnopogcogeprKalime opraHnyeckue 1 1
coeauHeHNa»
30 AMMUHBI: METUNAMUH U aHUANH 1
AMWHOKNCNOTLI Kak amboTepHble
31 OpraHnYyecKkme coeauHeHusa, nx 1
buonormyeckoe sHayeHue. MNentuapl
32 |benku Kak npupoaHbie 1
BbICOKOMONEKYNAPHbIE COeAMHEHNA
33 |OCHOBHbIE NOHATUA XMMUK 1
BbICOKOMOIEKYNAPHbBIX COEANHEHUN
OCHOBHble MeToAbl CUHTE3a
34 BbICOKOMONEKYNAPHbIX COeANHEHUA. 1
MnacTmaccel, Kay4yKu, BOJIOKHa
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 34 2 2




11 KJIACC

n/n

Tema ypokKa

Konunyectso yacos

Bcero

KOHTpONbHbIE

paboTbl

MpakTnyeckme

paboTbl

[ara

n3yyeHunn

DNEeKTPOHHbIe
unodposble

obpasoBaTtesibHble

pecypcbl

XMMUYECKUI aneMeHT. ATOM. DIEKTPOHHAnA
KOHdUrypaLma aTomos

Meproamyeckmin 3aKoH u NMepunoanyeckasn cuctema
Xnmmyeckux asnemeHtos . N. MeHgeneesa, nx
CBA3b C COBPEMEHHOM TeOpUeEN CTPOEHNA aTOMOB

3aKOHOMEPHOCTU N3MEHEHUA CBOMCTB XMMMUYECKNX
S/IEMEHTOB M UX COEANHEHNUI MO rpynnam 1
nepvogam. 3Ha4yeHne NepmoanMYecKoro 3aKoHa u
cUCTeMbl XMMU4YecKnx anemeHTos [.U.
MeHaeneesa B pa3sBuUTUM HAYKK

CTpoeHue BelllecTBa. XMMMNYECKan CBA3b, e€ BUAbl;
MexaHM3Mbl 06pa3oBaHUA KOBAIEHTHOM CBA3M.
BogopoaHan cBA3b

BaneHTHOCTb. 3ﬂeKTpOOTpMLI,aTe}1I:HOCTb. CreneHb
OKMCNeHuA. Bewectsa MONEKYAAPHOTO U
HEMOJIEKYNTAPHOIO CTPOEHUA

MoHATME O AncnepcHbIX cMctemax. MCTUHHbIE n
KonnougHble pacteopbl. MaccoBas 4ona sewectsa

B pacTBope




n/n

Tema ypokKa

Koaunyectso 4yacos

Bcero

KOHTpONbHbIE

paboTbl

MpaKTnyeckume

paboTbl

[ara

n3yyeHun

DNEeKTPOHHbIe

umdposble

obpasoBaTtesibHble

pecypcsl

Knaccudumkaumsa 1 HoMeHKAaTypa HeEOPraHUYEeCKNX
coegMHeHUN. FeHeTMYecKas CcBA3b HEOPraHNUYECKMX
BELLECTB, Pa3/IMYHbIX KNaccoB

Knaccndumkauma XMMUYECKUX peakLmii B
HeopraHM4YeCKoN N OPraHMYEeCKOM XMMUK. 3aKOH
COXPaHEHMA MACCbl BELLECTB; 3aKOH COXPAHEHUSA U
NnpeBpaLLeHNsa SHEPTMM NPU XMMNYECKUX PeaKkLmaxX

CKopocTb peaKkuunun. ObpaTtMmble peakumu.
XMmmyeckoe paBHoBecue

10

MpakTuyeckas pabota No 1. «BansHmne pasnnuHbIx
GaKTOPOB HA CKOPOCTb XMMUYECKOM peaKkLmmn»

11

DNeKTpoAUTHYeCKan auccoumaumsa. NoHaTme o
BOAOPOAHOM NokasaTtese (pH) pacTBopa. Peakuuu
MOHHOro 06MeHa. M'MAPOAN3 OPraHNYEeCcKUX u
HeopraHMYecKMx BeLLEecTs

12

OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE peaKLmu.
MoHATMe 06 31eKTPoN3e pacnnaBoBs 1 pacTBOPOB
conem

13

KoHTponbHas paboTa no pasgeny «TeopeTuyeckume
OCHOBbI XUMUU»




Koaunyectso 4yacos

DNEeKTPOHHbIe

No [aTa umdposble
Tema ypoka KOHTpONbHbIE MpaKTnyeckume
n/n n3yyeHun obpasoBaTenbHble
Bcero
paboTbl paboTbl
pecypcbl
MeTannbl, Ux nonoxxexHue B MNepuoanyeckor
14 [cmMcTeme Xxmmudeckunx snemeHtos [. U. 1
MeHaeneesa M 0CO6EHHOCTU CTPOEHUS aTOMOB.
Ob6wme dpM3nMyecKkne cBOMCTBA METANIOB
15 (Cnnasbl MeTanN0B. INEKTPOXMMUYECKNIA pAS, 1
HanpAXeHUN MeTanoB
XMMMYECKME CBOMCTBA BaXKHEMLLNX META/N/0B
16 (HaTpW, Kanuin, KanbUWU, MarHui, aNtoOMUHUIA) U 1
MX COeAMHEHU
17 XMMHYecKne cBOMCTBaA XpOMa, Meau U UX 1
coeiHEHUN
18 Xumunueckune cBOMCTBA LMHKa, Kefe3a n ux 1
coeaMHeHunn
19 [MpakTuyeckasa pabota Ne 2. "PeweHune 1 1
SKCnepmMMmeHTabHbIX 3a4a4 no Teme «MeTtannbi»"
HemeTannbl, nx nonoxeHue B MNeproanyecko
20 cncTeme Xxmmmyeckmx anemeHTtos . U. 1
MeHaeneesa 1 0coO6eHHOCTU CTPOEHUA aTOMOB
dusnyeckne cBoONCTBa HEMETaNN0B. AnnoTponus
21 HemeTan 08B (Ha NpUMepe KMCAopoaa, cepbl, 1

docoopa v yrnepopaa)




Koaunyectso 4yacos

DNEeKTPOHHbIe

No [aTa umdposble
Tema ypokKa
n/n KoHtponbHbie MpakTuseckue n3y4yeHua obpasoBaTenbHble
Bcero
paboTbl paboTbl pecypes
22 Xumunuyeckme cBOICTBA rasoreHoB, cepbl U UX
coeiHEHNN !
23 Xumuueckue csoicTtsa a3ota, hocodpa n nx 1
coeaMHeHunn
24 XMMMYecKune CBOINCTBA yr1eposa, KPeMHUA U UX 1
coeaMHeHunn
25 [MpUmeHeHne BaXXHeNLWNX HEMETaNI0B U UX 1
coeguHeHun
O606LLeHMe N cMCTEMATM3ALUMA 3HAHWUI MO Teme
26 |«HemeTannbi». BblumcneHna no ypaBHEHUAM 1
XMMMUYECKUX PEAKLMI U TEPMOXUMUYECKME
pacyéThbl
MpakTuyeckasa pabota No 3. «PeweHune
27 SKCMEepPMMEHTaNbHbIX 33434 MO Teme 1 1
"HemeTannbl"»
28 |KoHTponbHaa paboTta no Temam «MeTansbi» u 1 1
«HemeTtannbi»
29 [HeopraHuyeckne n opraHM4eckme KUCAoTbl. 1
HeopraHunyeckune 1 opraHnyeckme OCHOBaHMA
30 AmdoTepHble HeopraHUYecKkne 1 opraHnyeckune 1

coeaAnHeHuA. leHeTUYeCKana CBA3b HEOPraHNYecKunx




KonnyectBo 4yacos DNEeKTPOHHbIe

No [aTa umdposble
Tema ypoka
P KOHTpONbHbIE MpaKTnyeckume
n/n n3yyeHun obpasoBaTenbHble
Bcero
paboTbl paboTbl
pecypcbl

1N OpraHN4YeCKux selLLecTB

Ponb xvumnn B obecrniedeHmm 3KoN0rMUYeCcKon,

31 SHepreTM4Yeckom 1 nuweson 6esonacHocTy, 1

Pa3BUTUN MeaANLNHbI

32 [MpepacrasnerHna 06 06LWMX HayUHbIX MPUHLMNAX

1
NPOMBILLIEHHOIO NOYYEHUA BaXKHEMLLUNX BELLECTB
33
YenoBeK B MMpe BELLECTB U MaTEPNANOB 1
34
Xnmuna u 340poBbe YesioBeKa 1

OBLLEE KOJ/IMYECTBO YACOB MO NPOTPAMME 34 2 3




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
* Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxkimmonepHoe obmiectBo «M3marensctBo «IIpocBemenue

» Xumus, 11 xknacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AKiinoHepHOE 00111eCTBO

«HBI[&TGJII)CTBO «HpOCBeHleHI/Ie»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETHU UHTEPHET






