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IosicHUTEIBLHASA 3aNINCKA

[Iporpamma 10 XMMUKM Ha YpPOBHE CpeaHero oOuiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOr0 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparun», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
denepanbHOll 00pa3oBaTeIbHONM MPOTPAMMBI CpPeAHEro o00IIero o0pa3oBaHMS
(DOIT COO0), IIPEICTABICHHBIX B OenepanbHOM roCcy1apCTBEHHOM
oOpazoBarensHOM ctrangapte COO, c¢ yuérom Konuenmuu mnpenomaBaHus
y4eOHOTO TpeaMeTra «XHUMHUs» B 00pa3oBaTeNIbHBIX OpraHusanusx Poccuiickoi
Qdenepanuu, peaTu3yOIMUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTPaMMBbI, U
OCHOBHBIX TOJNIO)KeHH «Ctparerun pa3BuTusi BocnuTanuss B Poccuiickoit
Oenepanuun Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0OB K pa3paboTKe MporpaMMbl MO XHWMHH, K ONPEICICHUIO
oO1ieit crparerud 00y4YeHUsl, BOCIIMTAHUS U Pa3BUTHUS O0YUYaAIOIIMXCS CPEICTBAMU
ydaeOHoro npeaMera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHIIU
koHuentyanbHble TosioxkeHuss PI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH,
COJICp)KaHMS, PE3yJIbTaTOB OOyYeHHS M TpeOOBaHMI K YPOBHIO ITOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpasoBaHue, MoJIy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON  OpraHu3aluM, SBISETCS HEOThEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAIONIAM ATAllOM pean3allud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX IIEHHOCTEH, MPHUCYIIHUX
IIEJIOCTHOM CHCTEME XHMHYECKOro oOpa3oBaHUsA. OTH IIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB MPUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTypPhl
YeJIOBeKa, a TaKXe OJKOJOTHMYECKH OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO W TPUPOAHOW cpeme. Peammsyercs xumudeckoe oOpa3oBaHHE
oOydJaronmxcsi Ha ypOBHE CpeIHEro o0mero oopa3oBaHus CPeACTBAMHU yIeOHOTO
npeaMera «XHUMHS», COJIEpPKaHHE UM TIOCTPOCHHE KOTOPOro OIPENENCHbl B
MporpaMMe MO XUMHUU C Y4YE€TOM cCHerupUKA HAYyKH XUMUH, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJABl U B MATEPUAIIBHOM >KU3HU OOIIECTBAa, a TAKXKE C y4ETOM
o0IMX 1eJied U TMPHUHIMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero odiero oopaszoBanus B Poccuiickoii denepanum.

XUMHSI KaK DJIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK UTpaeT 0coOyli0 poiib B
COBPEMEHHOW IUBWIM3AINHN, B CO3/JaHUM HOBOW 0a3bl MaTepUATbHON KYJBTYPHI.
Ona BHOCHUT CBOI BKJIaJl B (DOPMHPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JaHME LIEJOCTHOI'O NPEICTaBICHUA 00 OKpPYXaloleM MHUpPE KaK O €IUHCTBE
MPUPOIBI M YEIOBEKA, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAKOMIEr0 MHPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOKHBIMU 00JIaCTAMU MPUMEHEHUS.



TecHO B3aMMOAEUCTBYS C IPYTMMHU €CTECTBEHHBIMM HAyKaMH, XMMUs CTaja
HEOTHEMJIEMOI 4aCThI0O MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
Tpyda U KU3HU Kaxa0ro ujeHa ooOmectBa. CoBpeMeHHass XMMHSA KaK Hayka
CO3MJAaTeNbHAs, KaK HayKa BBICOKMX TEXHOJOTHMM HalpaBjieHA HAa pelIeHne
r100ambHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSI YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOUIMMHU LEISIMH U TNPUHLIUIIAMH CPEIHEr0 OOIIEero
obOpazoBaHus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3Yy4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJUMYI0 WM JJIS BBIPAaOOTKH  MHUPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYyMa, MPOJOJKEHUS
o0pa30oBaHUsI B pa3IMYHBIX 00JIACTSX, HE CBSI3AHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapnsomumMu — npeaMera  «XuMUs»  SBISIOTCA  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmAas WM HEOpPraHWYeCcKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUM MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUW U3 OOIIeH XUMUM) U
opraHnyeckoil xumuu. GopMUpOBaHUE NAHHOW CHCTEMbI 3HAHWI NPU NU3YYEHUU
npenMera oOecleynBaeT BO3MOXXHOCTh PAaCCMOTPEHHUSI BCEr0 MHOTI000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa conepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyecKkass XUMHs» cPOopMHUpOBaHAa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3y4YeHHI0 y4eOHOro Marepuaia Hu 0OOyCIIOBJIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUK Ha  ONpeNeTIEHHBIX
TEOPETUYECKUX YpPOBHsX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCOMHEHUN, a TaKXe Ha YpPOBHE CTEPCOXUMHUYECKHX M DJIEKTPOHHBIX
NpeICTaBleHud O cTpoeHuu BemecTB. CBeneHus 00 H3y4aeMblXx B Kypce
BEII[ECTBAX JAIOTCSA B PA3BUTHU — OT YTJIIEBOJOPOJIOB JO CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COCIMHEHWW. B Kypce OpraHM4eckoll XWMHUHU MOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHus MepBOHAYAIHHBIC
MPEJCTABIICHUS] O XUMUYECKOU CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBHCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIINU.

[Ton HOBBIM yriaoM 3peHHs B npeamere «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YYEHHbII Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUsA
TEOPETUUECKU MaTepuadl U (AKTOJIOTMUECKUE CBEIACHHMsS O BEIeCTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIas ¥ HeopraHuyeckas
XUMHSD» 00ydYaroluMcs TPEAOCTaBIsIETCS BO3MOXKHOCTH OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTHUECKUX TO3HIIHM,
rIy0ke TOHSATh MCTOPUYECKOE W3MEHEHHE (QYHKIMI STOro 3akoHa — OT
000011a0111el 10 00BSACHAIONIEH U TPOTHO3UPYIOIIEH.



Ennnas cucreMa 3HaHWNM O Ba)XHEHIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUM, a TAKKE O XUMHYECKHUX PEAKIHUSIX, UX CYIIHOCTH W
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHseTrcs B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJICPXKAHUS, HMEIOIHUMHU KYJIbTYpPOJOTHUYECKUA U MPHUKIAJHOU
XapakTtep. OTH 3HaHHMS CHOCOOCTBYIOT TOHHMAHHUIO B3aMMOCBS3UM XUMHUU C
JIPYTMMH HayKaMmH, PacKpbIBalOT €€ poJib B IMO3HABATEIHHOM W MPaKTUYECKOU
JEATENIbHOCTU 4YeJOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpPYECTBA B O0JACTU TECOPUM U MPAKTUYECKUX MPHUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTHUUECKH OCMBICIUBATH MH(OpMALMIO U
OPUMEHATh €€ Uil TONOJIHEHUS 3HAHUW, PEUICHUS WHTEIUICKTYyalIbHBIX U
AKCIIEPUMEHTAIILHBIX MCCIEA0BaTeNIbCKUX 3a/a4. B 1enom conepkanue ydyeOHOro
npeamera «XHUMHS»  JAHHOTO  YPOBHS ~ M3YyYEHUS  OPUEHTUPOBAHO  Ha
dbopMupoBaHre y OO0ydYarOIIMXCS MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAHUS
dunocodckux uaeH, TakKuX Kak: MaTepUaIbHOE €IUHCTBO HEOPTaHMYECKOTO M
OpraHUYEeCKOTO MHpa, OOYCIOBICEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh MPUPOJHBIX SBICHUM MYTEM OJKCIEPUMEHTA U
pelieHrsT TMPOTUBOPEYMI MEXAy HOBbIMU (akKTaMU U TEOPETUUECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUUYECKUX MPOOIieM, a
TaKke mpolJeM cOepeKeHUs SHEPTETUYECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B rmuiane pemenus 3agad  BOCIHTAHMS, Ppa3BUTUS M COLMAIU3ALNH
oOydaroluxcsl MPUHATBIE MNPOrpaMMON IO XUMHHM TMOJIXOAbl K OINpPEAEICHUIO
COJEp)KaHUsl M TIOCTPOCHHUS TpeaMeTa MpelycMaTpuBaloT (OPMUPOBAHUE
YHUBEPCAJIbHBIX Y4YeOHBIX JCHCTBMI, UMEIOUMX 0a30BO€ 3HAYCHHE IS
pa3IMYHBIX BHJIOB JICSITEIIBHOCTU: pELIEHUs MNpoOJieM, MOWCKa, aHalau3a H
00paboTku nH(popMau, HEOOXOAUMBIX JJI MPUOOPETEHHSI OMbITA MPAKTUYECKON
U HCCIEI0BATENIbCKON JIEATENBHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHusi XMMHM KaK Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus, TaK ¥ HA YPOBHE CPEJIHET0 00IIero 0Opa3oBaHMs, IIPH ONPEACICHUN
collepKaTeIbHONW XapaKTEPUCTUKHU TIeJIed HW3Y4YeHUs MpeIMeTa HalpaBlIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCS (OopMUpOBaHME OCHOB
XUMUYECKON HAayKH KaK 0O0JIAaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON
JESTEIPHOCTH YE€IOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJNYECKOW TOYKM 3pPEHUs TAKOM INMOAXOJ K OINPENCICHUIO LENEeN N3y4YeHUs
MpeMETA SIBJISICTCS BITOJTHE OMPaBIaHHBIM.

CorylacHO NTaHHOW TOYKE 3PEHMs TJIABHBIMHM IEISIMU HU3y4YEHHUS MperIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCSA:

dbopMupoBaHUE CHUCTEMbl XMMHUUYECKUX 3HAHUM KaK Ba)KHEWIIEW COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPa, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIC



HNOHATHUSA, (yHIaMEHTAJIbHbIE 3aKOHBl M TEOPUU XHMHH, OCBOEHHUE sI3blKa HayKH,
YCBOCHHE U MOHUMAHUE CYIIHOCTH JOCTYIHBIX 0000IIEHNH MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEN UX PA3BUTHUSA U CTAHOBIICHUS,;
GopMupoBaHUe U pa3BUTHE IMPEACTABICHUI O HAYYHBIX METOJaxX MO3HAHUS
BEIIECTB M XMMHMYECKUX pPEaKUUid, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS] YMEHUU
OPHUEHTUPOBATHCA B MHUPE BEIIECTB U XMMHUYECKHUX SIBJICHUM, UMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHON KU3HU;

pa3BUTHE YMEHHUA U CIOCOOOB MAESATENbHOCTH, CBA3AHHBIX C HAOJIOJCHHEM H
O0OBSCHEHHEM XHMHMUYECKOTO KCIEPUMEHTA, COOJIOJIEHUEM MpaBUil 0€30MaCHOTO
oOpallieHusl ¢ BEIIECTBAMM.

Hapsany ¢ atum, comepskareibHasi XapaKTepUCTHUKA LIeJIed U 3a/1ady U3y4eHUs!
npeaMera B MporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME CpelHero olmiero oopazoBanus. CeromHs B
MpenojaBaHUM  XUMHUM B OOJbIIEH CTEMEHM OTAAETCS  MPENNOYTEHUE
MPAKTUYECKOM KOMIIOHEHTE COJep>KaHusi OOy4YEeHHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIIYCKHUKA 00II€00pa30BaTeIbHON OpraHu3alyy, BIAJCIOLIEr0 HE
HA0OpOM 3HaHUM, a (PYHKIMOHAJIBLHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaAMU U
YMEHUSIMU aKTUBHOTO TOJIyYEHHUs 3HAHUW M MPUMEHEHUS WX B pPeajbHOM >KU3HU
JUISL pelIeHUs] TPAKTUYECKUX 3a]1a4.

B cBs3um ¢ 3TUM nOpH U3YyYEHHHM MpeaMeTra «XUMHs JOMUHHUPYIOIIEe
3HAYCHUE MPUOOPETAIOT TAKKE MENN U 33]1a4H, KaK:

ajganTanus o0ydJarouuxcsi K YCJIOBUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHHWE  HHTEIUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEelIEHN B KOHKPETHBIX KU3HEHHBIX CUTYallMSX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

(GopMupoBaHUEe y OOy4YalOIIMXCA  KIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHUBEPCAJbHOE 3HAUEHUE [JIsl PaA3IMYHBIX BHJIOB
NEeSATENbHOCTU: PElIeHHs MpoOJeM, MOUCKa, aHaIu3a U 00padOTKU MH(POpPMALINH,
HEOOXOIUMBIX JUIsI TPUOOPETEHUS] ONbITa AESTENbHOCTH, KOTOpas 3aHUMAEeT
Ba)XHOE MECTO B IMO3HAHUM XWUMHUH, a TaKXkKe i1 OUEHKHM C TO3ULUl
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB U XUMHUYECKHX
IPOLIECCOB HA OPraHU3M U€JIOBEKa U MIPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIICKTYaJbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN 00yYaAOIIMXCA: CIOCOOHOCTH CAMOCTOSTENBHO NPUOOPETATh HOBBIE
3HAHUSA 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpPEMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTUH JIJIsl TIOUCKA M aHalii3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(DOPMALIK XUMUYECKOTO COJIEP KAHMUS;

dbopMupoBaHUE W PA3BUTHE Y 00YUYAIOIIMXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0TI0IaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO



HEOOXOUMbI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TIPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOy4arluxcsi yOEeXKIEHHOCTM B  T'YMaHUCTUYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW pPOJM B PEIICHUM TJIOOAIBbHBIX MPOoOIeM
PalMOHAIIBHOTO TPUPOIONOIB30BAHUS, ITONOJIHEHUSI SJHEPTETUYECKUX PECYPCOB U
COXpaHEHUsI NMPUPOJAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTU OEpe’KHOTO
OTHOUIIEHUS K TPHUPOJE M CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHUS OIbITa
UCIIO/Ib30BAHUS IIOJIYYEHHBIX 3HAHUW Ul INPUHATUSA TPAMOTHBIX pPELICHUH B
CUTYyalUsAX, CBI3aHHBIX C XUMUYECKUMU SABJICHUSMU.

B yuebHOM muiaHe cpenHero oOmiero oOpa3oBaHMS NTPEAMET «XHUMHS»
0a30BOro YpOBHSI BXOJUT B COCTaB NMpeAMETHON 00sacTu «EcTecTBEHHO-HAYyYHbIE
OPEIMETHD.

OO61iee uncio 4acoB, OTBEAEHHBIX ISl U3YUCHUS] XUMUU, Ha 0a30BOM YPOBHE
cpeaHero obmiero obpasoBanus, coctaiser 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hejiento), B 11 kinacce — 34 yaca (1 yac B Heziento).

Conep:xkanue y4eOHOro npeamera.
10 xaacc.

Teopusi crpoeHust opranuveckux coeguHeHuii A. M. Bbyruaeposa.
IIpeamer opranuyeckoit xumMuu. OpraHuyeckKHe BEUIECTBA: MPUPOIHBIE,
UCKYCCTBEHHbIE U cuHTeTH4eckue. (OcCoOEHHOCTM cocTaBa M CTPOEHUS
opraHu4eckux BemecTB. Butanusm u ero kpax. Ilonsarue o0 yriieBogopoaax.
OCHOBHBIE TTOJIOKEHHS] TEOPUU XUMUYECKOr0 CTpoeHus1 byTinepoBa. BajaeHTHOCTS.
CrpyktypHble (HOpMyJIBl — TIOJIHBIE U cOKpaméHHble. [IpocThie (onuHapHBIC) U
KpaTHbIE (JBOWHBIC U TPOHBIE) CBs3H. M30Mepsl u n3omepus. Bzaumuoe BrnusHue
aTOMOB B MOJIEKYJIE.

JlemoncTtpamun. HekoTopble o00IMMEe XUMHUYECKHE CBOMCTBA OpPraHUYSCKHUX
BEIIIECTB: WX TOPEHHUeE, MJIaBJIeHUE W o0yrmBanue. Monenu (IIapocTepKHEBBIE U
00BEMHBIE) MOJIEKYJT OPTaHUYECKUX COEJMHEHHUM pa3HbIX KiaccoB. OmnpeneneHue
3JIEMEHTHOI'O0 COCTaBa OPTaHUYECKUX COEIUHECHUMN.

JlabopaTopHblie onbIThI. VI3roToOBICHNE MOJENIEH OPraHUYECKUX COCTUHEHU.

Yraepoaopoabl W MX NPUPOAHBbIE  HCTOYHMKHU. [IpenenvHbie
yrieBoaopoabl. Ankanel. OmnpeneneHue. ['OMOJIOTMYECKU Pl AIKAHOB U €r0
obmass ¢opmyna. CTpyKTypHass H30MEpHUs YIJIEPOAHOW I1enu. Paaukanisl.
Homenknatypa ankaHoB. XHMHYECKHE CBOWCTBA AJIKAHOB: TOPEHHUE, PEAKLIUU
3aMmelieHusi  (TaJIOTeHUPOBAHME), PEAKIUs PA3JOoKEHUsS MeTaHa, peakIus
JNeruApupoBanusl 3TaHa. HenpenenbHble YriaeBOAOPOAbl. AJKEHBI. OJTHIICH.
I'omonornueckuit  psg  ankeHoB. Howmenkmatypa. CTpykTypHas H30Mepus.
[IpoMBINIIJIEHHOE TIOJYYEHUE aJIKEHOB: KPEKMHI W JIETUJAPUPOBAHUE AJIKAHOB.
Peakmust meruaparanuu 3TaHoja, Kak Ja00paTOPHBIN CITOCOO MOTyYeHUs ITHIICHA.



Peaknun IPUCOEINHEHHUS: ruapaTanus, TUIPOTaJIOT€HUPOBAHUE,
raJloreHupoBanue, nonumepusanuu. IlpaBuno MapkoBHukoBa. OkucieHue
ankeHoB. KauecTBEHHbIE peakllMM HA HENPEAEIbHbIE YIIIEBOAOPOAbI. AJIKaANEHBI.
Kayuykun. Howmenknarypa. ConpsbkéHHble nueHbl. byrtanuen-1,3, wu3onpes.
Peaknust  JlebeneBa. Peakuuu  npucoequHeHuss — ankaaumeHoB.  Kayuwyku:
HaTypaJibHBIM, CUHTeTHUYecKue (OyTaAUEHOBBIN, W3O0MPEHOBBIN). BylkaHuzanus
Kayuyka. Pe3una. D0ouut. Ankunbl. OOmas xapakTEepUCTHKAa FOMOJOTHYECKOTrO
psga. CnocoObl 00pa3oBaHUsi Ha3BaHMM AJIKMHOB. XHWMHUYECKHE CBOMCTBA
aleTWICHAa: TOpPEHUE, PEAKUUU MPUCOCAUHEHMS: THAPOTaTOr€HUPOBAHUE,
rajioreHupoBanue, ruaparanus (peakuuss KydepoBa), — ero mnojiydyeHue u
IpUMEHEHHE. BUHWIXIOpUA M €ro moJMMepu3anys B IOJUXJIOPBUHUI. APEHBI.
beH30i, Kak MpeACTaBUTENb apOMaTUYECKHX YTIeBOAOponoB. CTpoeHue ero
MOJIEKYJIbI U CBOMCTBA (PM3NYECKUE U XMMHUUYECKHE CBOWCTBA: TOPEHHUE, peakLun
3aMEIIEHNsT — TaJIOTEeHHpOBaHWe, HuTpoBaHue. I[lomydyeHne u INpuUMEHEHHE
o6en3ona. [lpupomubiii w momyTHbI Ta3bl. CocTaB mpupogHoro rasza. Ero
HaxoxJaeHue B npupoge. IlpenMyniecTBa NpPUPOJHOrO Tras3a Kak TOILUIMBA.
Xumuueckas nepepaboTka MPUPOJHOro ra3a: KoHBepcus, nuposn3. CuHTe3-ra3 u
ero npuMmenenue. [lonmyTHele rassl, ux cocras. IlepepaboTka momyTHOro raza Ha
dbpakuuu: cyxod ras, npomnaH-OyTaHOBas CMeCh, ra3oBbii OeH3uH. Hed1p u
cnocoOrl e€ nepepadotku. CoctaB HePTH U €€ nmepepaboTKa: MEePeroHKa, KPEKHHT,
pudopmunr. Hedrenpoaykrsl u ux nonyyenue. [lonstrue o6 OKTaHOBOM 4YuCIE.
XYMHUYECKHE CIOCOOBI MOBBIIIEHUSI KauecTBa OeH3uHa. KaMeHHBIH yrojb U €ero
nepepaboTka. KokcoBaHHe KaMEHHOrO YISl M €ro HpOAYKTHI: KOKCOBBIM ras,
aMMHaydHas BOJ1a, KAMEHHOYIOJIbHAsl CMOJa, KOKC. ['a3udukanus KaMeHHOTO YIJI.
JleMoHcTpanuu. ['opeHre NpeaenbHbIX U HENPEAEIbHbIX YIJIEBOJOPOAOB: METaHa,
JTaHa, aneTruieHa. KadecTBEHHblE peaklMM Ha HENPEIEIbHBIE YIJIEBOAOPOBL:
oOeciBeYMBaHUE ATHJIEHOM M alETWICHOM pacTBOPOB IEpPMaHraHaTa Kajus U
OpoMHOM Bojpl. OTHomieHHe O€H30J1a K OTUM OKHCIuTeasM. Jlermapararus
staHona. ['maponus kapbuaa kanpius. Komnexkunn «HedTh n HEDTEMPOIyKTH,
«KameHHbIN yrois U IpOAYKTHI ero nepepaboTkn», «Kayuyku». Kapra nonesznbix
nuckonaempix PO.

Jlabopatopubie  onbIThL.  OOHapyXeHHE  MPOAYKTOB TOPEHHUSI  CBEYH.
HccnenoBanue CBOMCTB Kay4yyKOB.

Kucinopon- wu  a3orcogep:kamiue  OpraHuveckue  COeJAMHEHMS.
Opnnoaromusblie ciupThl. Onpenenenue. OyHKIMOHATIbHAS THIPOKCUIIbHAS TPYIIIIA.
I'oMonornyecknid  psifi  NpelenbHBIX  OJHOATOMHBIX  cnupToB. M3omepus
HOJIOKEHUST  (PYHKIMOHANbHOM rpymnmbel. BopopogHas cBsi3b.  XuMHUUYECKue
CBOMCTBAa cNUPTOB. AJjbAeruaHas rpymnna. Peaxknus sTepuukanuu, CIOKHBIC
a¢upsl. [Ipumenenne crnmpTtoB. JleHCTBHE METHUIOBOTO M 3THIJIOBOT'O CIIMPTOB Ha
OpraHu3M  4YeJloBeKa.  MHOIOATOMHBIE  CIMPTHI.  OTWICHIVIMKOJIb,  KaK
IIPEACTABUTEND JBYXaTOMHBIX M IJIMIEPHUH, KAaK MPEICTABUTENb TPEXaTOMHBIX
cnuptoB. KadecTBeHHass peakuuss Ha MHOTOATOMHBIE CIHMPTBHI, WX CBOMCTBA,
noydeHue u mnpuMmeHenue. llorstue 00 antudpuszax. Denon. CrpoeHwue,
MOJIyYeHHUE, CBOMCTBA U NpUMeHeHue (peHona. KauecTBeHHbIe peakuuyu Ha (EHOII.
B3auMHoe BiusSHME aTOMOB B MOJEKyle (eHosa. AJbAErUabl U KETOHBI.



dopManpaeTUa U aueTaIbIACIU], KaK IPEACTaBUTEIN abICTMIA0B, COCTaB HX
MoJiekyJsl. DyHKIMOHANbHAs KapOOoHWIbHAs Trpynmna. KadecTBeHHBbIE peakiu Ha
anpaeruapl.  CBOiCTBa, TONy4YeHHWE ©  TNpUMEHeHHWe GopMmanbaeruaa U
aneranpaeruaa. Peaknuu monmkoHmeHcanmu st GopMmanbaeruna. llonstue o
KETOHax Ha npumepe auneroHa. KapOoHOBblE KHCIOTBIL. ['OMOJIOrMYECKHIl Pl
IPENETbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIOT. JKHpHBIE KapOOHOBBIC
KHUCJIOThl. XUMUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. [lonydyeHue u npuMeHeHue
MypaBbMHOM © yKcycHOM kucnor. Cnoxnsle 3¢upsl. XKupel. Peaknus
srepudukannn. Crnoxubie 3upbl. Kupsbl, X cocTaB U rUAPOIN3 (KUCIOTHBIN U
mienouHoi).  Mpeuta.  ['mapupoBaHue — KUpPOB.  YTIIEBOABL.  YTJICBOJBI.
Monocaxapuabl. ['nmoko3za kak anpaerugocnupt. CopOout. MosloUHOKHCIOE U
ciuptoBoe Opoxkenue. Dortocunres. Jucaxapunmpl. Caxaposa. Ilomucaxapumbr:
KpaxMmall, UeU0j03a. AMHHBL. AMHUHOTpyIIa. AMHUHBI NOpEAEibHbIE U
apomatuyeckre. AHuiauH. Ilonyuenne amuuoB. Peakunst 3uHuHA. XUMHUYECKHE
CBOMCTBAa U NMPUMEHEHUE AMUHOB. AMHUHOKHUCIOTBHI. AMUHOKHUCIOTBI, COCTaB HX
MOJIEKYJI ¥ CBOMCTBA, Kak aM(POTEPHBIX OPTraHUYECKUX COSAUHEHUMN. [ TUIH, Kak
MPEJICTABUTEIIb AMHHOKHCIIOT. [Tomyuenue MOJIUIIETUIOB peakuuen
nonukonAeHcanuu. Ilonsatue o nmentuaHou cBsi3u. benku. CTpoeHHe MOJIEKYN
OeJIKOB: TIEpBUYHAsI, BTOPUYHASL U TPETUYHAs CTPYKTypbl. KauecTBEeHHbIE peakiuu
Ha OeJKM, UX TUAPOJIU3, IeHaTypalus 1 OMOJOTHYeCKUe (PYHKIIUH.
demoncrpanuu. [losyyeHune anpaeruioB OKUcCIeHUEM cnupToB. KauecTBeHHas
peakius Ha MHOTOAaTOMHBIC CIIUPTHI. 3aBUCUMOCTh PaCTBOPUMOCTH (heHOJIa B BOJIC
oT TemmepaTypsl. BzaumoneiictBue ¢ OpomHoi Bojoit u xyopuaom sxkenesa(lll),
KaK KadecTBEHHbIe peakuuu Ha (eHon. Peakuuu cepeOpsiHOTO 3epkajia M CO
CBEXeMnoyydeHHbIM ruapokcuaoM meau(ll) mpu HarpeBaHuM, Kak KaueCTBEHHbBIE
peakuuu Ha anpaeruabl. OOpas3ilbl MypaBbHUHOM, YKCYCHOHM, MaJIbMUTHHOBOU H
CTEapUHOBOM KHUCJIOT U HUX PACTBOPUMOCTHb B BOJE. AJIbJECTH/IHBIE CBOWCTBA U
CBOMCTBA MHOTOATOMHBIX CIIMPTOB TIJIFOKO3bI B peakiuu ¢ ruapokcuaom meau(Il).
Nnentudukanus kpaxmana. KauecTBeHHbIC peakiiny Ha OEIKH.
JlaGopaTopHbie onbIThl. CpaBHEHHUE CKOPOCTHM HCHApEHUsT BOJBI M 3TaHOJ’A.
PactBopumocCTs runepuHa B Boje. XMMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTHI.
OnpeneneHre HENPEAEIbHOCTH PACTUTENbHOrO Macia. MieHTudukanusa kpaxmana
B HEKOTOPBIX MPOJAyKTax MNHUTaHus. M3roroBiieHHME KpaxmaiabHOrO KJEHcTepa.
N3roroBnenne Mojzesie MOJIEKYJl aMUHOB. 3rotroBiieHME MOJEIU MOJIEKYJIbI
TJIMIAHA.
IpakTueckas padora. nentudukamus opraHMuecKux COeTMHEHUH.
Opranuyeckass xuMusi u o00mecTBo. buorexHonorus. Ilepuonbr eé
pazBuTHs. Tpu HampaBieHUsT OWOTEXHOJOTHMHU: TeHHas (WJIM TEeHEeTUYEecKasl)
WHKEHEpUsI; KJIETOYHAs WHXKEHepus; Omoiiornmueckass WHxkeHepus. | eHeTudyecku
momuduiupoBanapie  opranmdMbl  (I'MO) wu  TpaHcreHHas  TIPOIYKITHS.
KnonupoBanne. UMMmoOmnm3oBanubie hepMEeHTH U uX MpuMeHeHue. [lomumeps.
Knaccudukanus nomumepoB. MICKycCTBEHHBIE TOTUMEPDI: MEJLTYJION, arleTaTHBINA
ménK, BHUCKO3a, uemtodpad. Cunternueckue mnonumepsl. [loaummepusanus u
MOJMKOHJICHCAIIUSI, KaK CIOCOObl TOJIydeHUus mnoJuMepoB. CHHTETHYECKUE



kayuyku. llomuctupon, TedIOH M TOJUBUHUIXJIOPUA, Kak MpeICTaBUTENN
miactMacc. CHHTETHYECKHE BOJIOKHA: KallpOH, HAWIIOH, KEBJIAp, JaBCaH.
JemoncTpanuu. Kojulekuun KaydykoB, IUIACTMAcC, CUHTETHYECKUX BOJIOKOH H
n3genui u3 Hux. @epMEeHTATUBHOE Pa3I0KEHNE IEPOKCUAA BOJIOPOAA C OMOIIBIO
KaTaja3bl CBEKEHATEPTHIX MOPKOBU MJIM KapTOQers.
JlaGopaTopHblie onbIThl. O3HAKOMJIEHUE C KOJUIEKIUSAMH KaydyKOB, INTACTMACC U
BOJIOKOH.
IIpakTueckas padora. Pacio3HaBaHue IIIACTMACC U BOJIOKOH.

Yacsl pe3epBHOro yueOHOro BpEMEHHU pacipeiesieHbl CIeAyoIUM 00pa3om:
1 yac goGaBineH Ha U3ydeHue TeMbl «Oprannyeckast XuMusi 1 00IIECTBOY.

11 kaacc.
TeopeTnueckne 0CHOBbI XUMHH.

XumMudeckuii smeMeHT. AtoMm. Sapo aroma, uU30TONBI. DJIEKTPOHHAsA
000Ji04Ka. DHEPreTU4eckue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aseMeHThl. OCOOEHHOCTH pacHpe/esIeHUsl 3JIEKTPOHOB 0 OpOUTAIAM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOHPUTypalusi aTOMOB.

[lepnognueckuit 3akoH u Ilepmoandeckas cucremMa XMMUYECKUX DJIEMEHTOB
J. Y. Menneneesa. CBs3b NMEPUOANYECKOTO 3aKOHA U llepmoandeckon cHCTEMBI
xuMudeckux diemeHToB [[. M. MenzaeneeBa ¢ COBPEMEHHON TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMMHUYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TIPYNIaM U MEPHOJIaM.
3HAYEHHE NTEPUOIUYECKOI0 3aKOHA B PA3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHMHUYECKas CBsI3b. BHAbI XHUMHUYECKOH CBS3HU
(KoBaJIeHTHasi HEMOJISIpHAasi W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOW CBsA3M (OOMEHHBII U  JIOHOPHO-
akienTopHslil). BomgoponaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okucieHus. MMoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJEKYJISIPHOTO  CTPOEHHs.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILECTB OT TUIIA KPUCTATUIMYECKOU PEIIETKH.

[TonsiTHe O AMCIEPCHBIX CHCTeMax. VICTHMHHBIC W KOJUIOWIHBIC PAaCTBOPHI.
MaccoBasi 10JIs1 BEIIeCTBa B paCTBOPE.

Kiaccuduxanus HEOPTraHUYECKUX COCIMHECHUU. Howmenxkiatypa
HEOPraHWYECKUX BelecTB. [‘eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAIIEKAIMX K PA3JIMYHBIM KJIacCaM.



Xumuueckas — peakuus. Krnaccupukamuss — XMMHUYECKMX — peakiuil B
HEOPraHMYEeCKOM M OpPraHWYeCKOM XMMHH. 3aKOH COXPAHEHHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MIPEBPALLCHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CKopoCTh peakinu, €€ 3aBUCUMOCTb OT pa3iudHbIX QakrtopoB. OOpaTtumble
peakiuu. XHUMHUYECKOEe paBHOBecHe. @DaKTOpbl, BIMAIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarense.

DnekTpoiuTryueckas aucconuais. CHIIbHBIC U cla0bie aneKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB: KHUCIAs, HEUTpaIbHasl, IeJI0YHAs.

OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC peaKuuu.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB W WX MPEBPAIICHUI:
nemoHcTpanus Tabnui «llepmommueckas cuctemMa XUMHUYECKHX 3JeMeHTOB JI.
U. MengeneeBay», u3ydeHUE MOJIEIEH KPUCTALIMYECKUX PEMIETOK, HAOII0ICHHE
W ONHCAaHWE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (Pa3joKCHUE
IIEPOKCHIA BOJAOPOJA B TMPHUCYTCTBUM KaTalM3aTOpPa, ONPEAEICHUE CPEbI
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKIIMA NOHHOTO
oOMeHa), MPOBEJICHUE MPAKTUYECKOU padoThl «BiusHue pa3nuuHbiX (aKTOPOB Ha
CKOPOCTb XMMHUUYECKOU PEAKIIUI.

PacuéTHrle 3aa4n.

Pacuérel 1O ypaBHEHHMSIM XUMHUYECKHMX pEAaKUUW, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HCIIOJIB30BAHUEM IIOHATHUS «MaccoBas
JI0JIs1 BEILIECTBAY.

Heoprannyeckasi Xummusi.

Hemeramner.  I[lomoxenne HemeramnoB B Ilepuoandeckoit  cucreme
xumuueckux snemeHToB JI. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBONCTBA HEMETAJJIOB. AJUIOTPOIHS HEMETAUIOB (Ha MpuMepe
KHUCJIOpOoJIa, cephl, hochopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BAXKHEWIIIMX HEMETAIJIOB (TaJOr€HOB, CEphI, a30Ta,
docchopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICO/IEPIKAIINX KUCJIOT, BOJOPOIHBIX COSTUHEHUN).

[IpuMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenune meramioB B [lepuoguueckoit cucremMe XMMHUYECKHX
sanemeHToB J[. Y. MenneneeBa. OcoOOEHHOCTH CTPOCHHMS IEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. OOmme usuueckue cBoicTBa MeTamuioB. CIuiaBbl METAJLIOB.
DNEeKTPOXUMHUYECKHUI psAJl HAIPSKEHUI METAIIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAJUIOB (HATPUM, KaJIMM, KaJbIUH,
MarHui, aJlOMUHUM, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

O6mue cnocoObl mosydyeHus: MetamioB. [IpuMeHeHre MeTawioB B ObITY U
TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJIbl M3YUYEHHs BEIIECTB W WX MPEBPALICHUI:
U3y4eHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 0O0pa3IOB HEMETAIUIOB, pPEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HAOJI0JICHHE U OINUCAHUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMH
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIUHA Ha KATUOHBI METAJIIOB).

PacuérHrle 3aaun.

Pacuérbl Maccel BemecTBa Ui 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM O00BEMY OIHOTO W3 YYACTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) NPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEIIECTB UMEET MPUMECH.

XUMHUSA 4 KU3HD.

Ponp xumum B 00eCIICUCHUN SKOJIOTHYSCKOM, YHEPreTHUCCKON M THUIIEBOM
0e30macHOCTH, Pa3BUTHU MeAUIMHBL. [loHATHE O HAyYHBIX METOJaxX TMO3HAHUS
BEIIECTB U XUMHUUYECKHUX PEAKIIHM.

HpC,Z[CTaBJICHI/ISI 00 O6HII/IX HAY4YHBIX I[PUHOUIIAX  IIPOMBIOIJICHHOTO
I[MOJIy4YCHUA BAYKHEHIIIMX BCHICCTB.

YemoBek B MHpE BEMIECTB M MAaTE€pUAIOB: BAXKHEHUIIME CTPOUTEITHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpacKW, CTEKJIO, KepamuKa,
MaTepHuaibl IS AJICKTPOHWKH, HaHOMATEpPHANIbl, OPTaHWYECKUEe M MUHEPATbHBIC
ynoOpeHus.

XUMHUST U 3J0pOBbE 4YEJIOBEKA: MpaBUJIa HCMOJIb30BaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBmiIa 0€30MaCHOT0 MCITOIb30BaHUS MPEMapaToB OBITOBOM XMMHUU
B IOBCEIHEBHOM KU3HHU.

MexnupeaMeTHbBIE CBSI3H.

Peanmzanust  MeXNpeaIMETHBIX  CBSI3€H  INMPU  M3y4YeHUH  OOmIeH U
HEOpraHuueckod Xxumuu B 11 Kiacce oCyIiecTBISIETCA Yepe3 UCIOIb30BAaHUE Kak
OOIIMX ECTEeCTBEHHO-HAYYHBIX TOHATHUH, TaK W TIOHATUH, SBIISIOITUAXCS
CHUCTEMHBIMHM JJIs1 OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO0mume ecTecTBEHHO-HAYYHbIE TOHSATHS: HAY4YHBIM (DaKkT, rUIoTe3a, 3aKoH,
TEOpUs, aHalu3, CHHTE3, KIacCHU(PUKAIMs, TEePUOJAUYHOCTh, HAOII0ICHHE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOIl, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHME BEIIeCTBA, (PM3MYECKUE BEIWYMHBI U €AUHHUIIBI UX
U3MEPEHUsI, CKOPOCTb.

buomorusi:  kimerka, opraHusM, DJKOCHCTeMa, Owmocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

I'eorpadusi: MuHepasnbl, TOpHBIC TTOPOJIbI, MOJE3HBIC WCKOTAeMBbIE, TOILIMBO,
pECYpCHI.

TexHomorusi: XuMH4YecKas MMPOMBINIJICHHOCTb, MCTAJLIIYpIrus, MpPOMU3BOACTBO
CTPOUTCIIbHBIX MAaTCPHUAJIOB, CEIbCKOXO03SMCTBECHHOE IMPON3BOACTBO, IHIICBAA
IMPOMBINIJIICHHOCTD, Cl)apMaHCBTI/I‘IGCKaﬂ IMPOMBIINIJICHHOCTD, IMpOU3BOACTBO
KOCMCTHYCCKHX TPCIapaTroB, IMPOU3BOJACTBO KOHCTPYKHMOHHBIX MAaTCPHAJIOB,
QJICKTPOHHAA NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOIHH.

Ilnanupyembie pe3yabTaThbl OCBOEHHS Y4eOHOI0 NpeaMeTa.
JIM4HOCTHBIE pE3yJIbTaThl.

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
OOy4alolMMHUCS MPOrpaMM CpeAHEro o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METalpeMETHBIM W IpeAMeTHbIM). HayuyHo-meToauyeckoil OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX DPE3YJIbTATOB OCBOEHHUS MPOrPAMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIHTATOB OCBOCHHUS IpeaMeTa «XHMHsS» Ha YPOBHE CPEIHErO
o01iero oOpa3oBaHUs BbIJICICHBI CISAYIOIIUE COCTABIISIONIHUE:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKONW TpaxJaHCKOM HUIECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEEIIEHUIO;

HaJINn4uc MOTHBAIIMH K O6y‘-ICHI/IIO;

LIEJICHANIPABICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHUI JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMILIMI 0a30BOM HAYKH XUMUU;

FOTOBHOCTh M CIIOCOOHOCTH O6yanOI[II/IXC}I PYKOBOJACTBOBATLCA B CBOCH
ACATCIIBHOCTH ICHHOCTHO-CMbLICIIOBBIMHU YCTAHOBKAMHU, IIPUCYHINMU HGHOCTHOﬁ
CHUCTCMC XUMHUYCCKOI'O 06p330BaHH$I;



HAJIM4YKEe MPABOCO3HAHUS YKOJOTUUECKON KYIBTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJIA U CTPOUTH KU3HECHHBIE TUUIAHBI.

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHUS NpeaMeTa «XHMHS» JIOCTUTAIOTCS B
CJMHCTBE YYCOHONM W BOCHUTATEIBHOW JEATCILHOCTH B COOTBETCTBUH C
I'YMaHUCTHYECKHUMHM, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HacalaMHd POCCHMCKOr0 TIPaXkJIaHCKOrO OOINeCTBa, MPUHATBIMA B OOIECTBE
HOpMaMH W TpaBWIaMH  IIOBEJICHHUSA,  CIOCOOCTBYIOIIMMH  IpolieccaM
CaMOITO3HAHUSA, CaMOPa3BUTHSA W HPABCTBEHHOI'O CTAHOBJCHHUS JIMYHOCTH
0o0yyJarommxcs.

JIM4HOCTHBIE PE3yNbTAaTBl OCBOCHMUS MpeaMeTa «XHMHS»  OTPakaroT
c()OPMHUPOBAHHOCTh OIbITA I[TO3HABATEIILBHOM W MPAKTUYECKON JAESITEIbHOCTU
oOy4Jaronuxcs 1o peajau3alii NPUHATHIX B OOIIECTBE [IEHHOCTEW, B TOM YUCIE B
YacCTH:

1) rpaxaaHCKOro BOCIIUTAHUSA:

OCO3HaHUs 00Yy4YalIUMHKCS CBOUX KOHCTUTYLMOHHBIX MPaB U 00sA3aHHOCTEM,
YBAJKEHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJCTABICHUS O COLMAJIbHBIX HOpPMax M TpaBWIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIIbHOCTU TIIPpHU CO3AaHUU
y‘-IC6HBIX IMPOCKTOB, PCIICHUU yq€6HBIX KW IIO3HABATCIIbHBIX 3aJa4, BBIIIOJTHCHHU
XUMHUUYCCKUX OKCIICPHUMCHTOB,

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEpPEHHs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3€ PA3TUYHBIX BUJOB YUEOHOU ESATEeIbHOCTH;

2) IaTPUOTHUYECKOI0 BOCIIUTAHMSA:

IICHHOCTHOT'O OTHOILIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAaCJEIUI0
OTE€YECTBEHHON XMMUM;

YBaXEHUS K MpOLiecCy TBOPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOIO
IIPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3yJbTar
JUINTENIbHBIX ~ HAaOMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1A YYEHBIX U MPAKTUKOB;

VHTEpECA M II03HABATEIbHBIX MOTHMBOB B IIOJYYEHHM U IIOCIEAYIOIIEM
aHanu3e UHQPOPMAIUUA O TMEPETOBBIX JTOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHOU
XUMHWH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:



HPaBCTBCHHOI'O CO3HAHM:A, OTHYCCKOI'O ITIOBCACHM,

CIIOCOOHOCTH OLCHMUBATL CUTyalluH, CBA3AHHBIC C XUMHWYCCKUMU SBJIICHUSIMU,
U IPUHUMATb OCO3HAHHBLIC PCHICHUWA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHLIC
HOPMbI U ICHHOCTH,

TOTOBHOCTH OLIEHMBATh CBOE IOBEJCHUE WM TOCTYIKH CBOUX TOBAPHILEH C
MO3UILIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHWE MOCJIEACTBUU 3THUX
MIOCTYTIKOB;

4) dpopmMupoBaHHS KYJIbTYPHI 310POBbS:

MOHUMAaHUSl IIEHHOCTEH 3J0pOBOr0 U 0e30macHoro obOpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS] K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/IeHnss TMpaBuil 0e30macHOro oOpalieHus C BEUIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

IIOHUMAaHUs [EHHOCTH TMPABUAJI HWHJIUBUIYAJIbHOTO M  KOJUIEKTUBHOI'O
0€30macHOro MOBEICHUS B CUTYaIIUAX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIIOICH;

OCO3HaHMS MOCJEICTBUA M HENPUSTHS BPEAHBIX NMPUBBIUEK (YrNoTpeOiaeHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEA0BATEIbCKOM
NEeSATENbHOCTH, OOILECTBEHHO IMOJE€3HOM, TBOPYECKOM W  JPYruX BHAAX
NEATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPAKTUYECKUX 3ajad
COI[MAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpECca K MPaKTUYECKOMY M3YUYEHHUIO MPOQPECCUIl Pa3IMUYHOIO poJia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBAXKEHUS K TPYAY, JIFOJAM TPYIA U pe3yabTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUAYATbHONW TPAcKTOPUU
oOpazoBaHus, Oyaymieil mnpodeccur W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMUHU, HHTEPECOB U
notpebHoCTeH 00111eCTBa;

6) ’K0J10rH4ecKOro BOCIIMTAHUSA:



SKOJOI'M4YCCKH uenec006pa3Hor0 OTHOHICHHUA K IIPpUPOAC, KAaK HCTOYHHUKY
CyIICCTBOBAHMA JKM3HHU Ha 3eMJ'Ie;

NOHUMAaHUSl TJIO0AJIBHOrO XapakTepa HKOJIOTMYECKUX MpoOieM, BIUSHUS
HKOHOMHUYECKHUX MPOLECCOB Ha COCTOSTHUE TPUPOAHON U COLMATBHON CPEAbL;

OCO3HaHUA HGOGXOI{I/IMOCTI/I HNCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHUHU  OJIA
peHICHUA BOIIPOCOB PATMOHAJIBHOI'O ITPUPOJOITIOJIIB30BAHMA,

AKTUBHOTO HENPUATUS  JICUCTBHUM, MPUHOCIIIMX BpPEd  OKpYKaKOIIEH
MPUPOJIHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHUYECKUE
MOCJEACTBUSA MPEANPUHUMAEMBIX JEUCTBUM U TPEAOTBPAILATh UX;

HAJINYUS PA3BUTOrO SKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYPBHI,
OIbITa JIeITEIbHOCTH PKOJIOTMYECKOM HAIPaBJIECHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATHUBHOW W COLHUAIBHOMU
MPAaKTUKE, CIOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSITH HUJICOJIOTUH
xemodoouu;

7) 1eHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKH;

MOHUMAHHS CHeU(DUKA XUMUU KaK HayKW, OCO3HaHUS €€ pojau B
(GbopMHUpPOBAHUU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
Npe/ICTaBlIeHUs 00 OKpYKAloIIeM MHUpE Kak O €IMHCTBE MPHUPOAbl U YeJIOBEKa, B
MO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHWHu MpoOJieM COXpaHEHUs
IPUPOJIHOTO PABHOBECHS,

yOEeXKIEHHOCTH B  OCO0OM 3HAYMMOCTM XHUMHH JJII  COBPEMEHHOMU
LMBWIM3AMU: B €€ TyMaHHCTHYECKOM HANPABICHHOCTH W BAXHOW pOJH B
CO37/aHMU HOBOM 0a3bl MaTepUagbHON KYJbTYpPbl, PEIIEHUU TJI00ATBHBIX MPoOIeM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, DHEPreTUUYECKOU, NUIIEBON U
HKOJIOTMYECKON O€30MacCHOCTH, B Pa3BUTHM MEIULMHBL, 0OECIIEYEHUM YCIOBHM
YCIEIIHOTO TpyJa M OSKOJIOTMYECKM KOM(OPTHOM JKHM3HM KaKJIOro 4YieHa
00IIIECTBA;

eCTeCTBeHHO—HaquOﬁ rpaMmOTHOCTHU: TIOHMMAHUs  CYHIHOCTH MCTOHOB
IMO3HAHM:, HUCIIOJIIB3YCMbBIX B CCTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH HCITOJIB30BaTh
MMOJIy4aCMbIC 3HAHUWA I aHAJIn3a U OOBSICHEHMS SIBJICHUU OKPYIKaromero Myupa u
IMPOUCXOJAIINX B HEM PI3M6HCHHI>1, YMCHHU: CJ1aTh 000CHOBaHHEBIC 3aKJIIOYCHUS HA
OCHOBC HAay4HBbIX (baKTOB N  HMMCIOIHUXCA JaHHBIX C LOCJIbIO ITOJTYUYCHHSA
AOCTOBCPHBIX BLIBOAOB,



CITOCOOHOCTH CaMOCTOSATEIBLHO MCIIOJBb30BAaTh XUMHYECKHE 3HAHUS JJIs
peUICHUA HpO6H€M B PCAJIbHBIX JKU3HCHHBIX CUTYyaIlUAX,

HHTCpECA K ITIO3HAHUTIO U HCCH@HOB&T@HBCKOﬁ ACATCIIBHOCTH,

T'OTOBHOCTH u CITOCOOHOCTH K HCIIPCPBIBHOMY O6paSOBaHI/IIO u
CaMOO6paSOBaHI/IIO, K AaKTHUBHOMY IIOJYYCHHIO HOBBIX 3HAHUM 110 XMMHM B
COOTBCTCTBHUH C ) KU3HCHHBIMUA HOTp€6HOCT$IMI/I;

MHTEpeca K 0OCOOCHHOCTSIM TpyJa B pa3uyHbIX cepax mpodeccroHambHON
NEeSATEeIbHOCTH.

MeTanpeaMeTHbIe pe3yJbTATHI.

MertamnpeaMeTHbIe Pe3yIbTaThl OCBOCHUS yU4EOHOTO TMpeaMeTa «XHUMHs Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE Ui (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOYYArOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAYYHbIC MOHSATHUS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, YHEPTUs, SIBJICHUE,
Mpoliecc, CUCTeMa, HayYHBIM (haKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCClieIoBaHNE, HAOTIOIeHNEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCAIbHBIC yUeOHBbIC ICHCTBUS (TIO3HaBaTEIbHBIC, KOMMYHUKATHBHBIC,
peryJISITUBHBIC), obecrieynBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH H COITMAIEHON KOMITETEHITUU 00YyUarONIXCs;

CIHOCOOHOCTH 00yJaroIIXxcs HCIIOJIb30BaTh OCBOEHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JNEUCTBHUS B MIO3HABATEIBHON U COLMAIIBHON MTPAKTHUKE.

MeTtanpeaMeTHbIe Pe3yJIbTaThl OTPaXarOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICCTBUSAMU.

OsBJuagenune YHUBEPCAJIbHbIMHU y4eOHbIMH MO3HABATEJIbHBIMU
MeUCTBUAMM:

1) 6a30Bble JIOrHYECKHE TeHCTBUSA:

CaMOCTOSITENIbHO  (OPMYJUpPOBAaTh M aKTyaJU3UpoBaTh  MpoldsieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OonpecaAcCiIATL 1CIIM ACATCIIBHOCTHU, 3aJaBas IapaMCTpPpbl MW KPUTCPpUU HX
AOCTHIKCHUA, COOTHOCUTD PC3YJIbTATHI ACATCIbHOCTH C IIOCTABJICHHBIMUA LCIIAAMMU,



VCIOJIb30BATh MPU OCBOCHHM 3HAHUW MPUEMBI JOTMUYECKOTO MBIIUIEHUS —
BBIJICJISITh XAPAKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh UX B3aWUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHITHUS JJISI OOBSICHEHHS OTJICIBHBIX (PaKTOB H
SIBJICHUM;

BBIOMpATh OCHOBAaHMUS M KpPUTEPUU [UIs KIAacCU(PUKAUMKA BEHIECTB U
XUMUYECKUX PEAKLIUN;

yYCTaHaB/IMBaTh IMPHUYUMHHO-CIICACTBCHHBLIC CBA3HM MCKAY H3Yy4YdCMbIMHU
SABJICHUSAMU,

CTPOUTHL JIOTHUYCCKUC PACCYKIACHUA (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC, 110
aHaJ'IOFI/II/I), BbIABJIAATH 3dKOHOMCPHOCTHU W IIPOTHUBOPCYHA B pacCMAaTPHUBACMBIX
SABJICHUAX, (I)OpMy.TII/IpOBaTB BBIBOJIbI U 3aKJIFOYCHUA,

OPUMEHATh B MPOIECCEe MO3HAHUS, UCIIOJIb3YEMbIE B XMMHH CUMBOJIUYECKHUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOICTBHBIC MTPEICTABICHHS — XUMHUYECKUN
3HaK (CHUMBOJI) DJIEMEHTA, XUMHUYecKas (opmylsia, ypaBHEHHE XUMHUYECKOU
peaKiuu — MPHU PEIIeHWH YYeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3aad,
MPUMEHSATHh HA3BaHHBIE MOJICIbHBIC MPEICTABICHUS ISl BHISIBICHUS XapaKTEPHBIX
NPU3HAKOB M3yYaEMBIX BEIIECTB U XUMHUECKUX PEAKIIUHA.

2) 0a3oBbIe MCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJOB HAay4YHOI'O IIO3HAHUs BELIECTB U XUMUYECKUX
pEeaKLHnii;

dbopMyIMpOBaTH 1EJIU U 33]]a4H UCCIIeI0BAHUS, UCTIOIb30BATh MTOCTABICHHbBIE
U CaMOCTOSITENBHO C(HOPMYIHMPOBAaHHBIE BOIMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI A (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABMIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIQJ€Th HABBIKAMU CaMOCTOSITEJIbHOTO IUJIAHUPOBAHMS M MPOBEIACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAaOMIOJaTh 32 XOJA0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (popMyJIupoBaTh
0000111eHHsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOEIIaHHON paboTe;

npuoOpeTaTh OMBIT YUYEHHUYECKOW HCCIIEeIOBAaTEIbCKOW W MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOAOB PEIICHUS MNPAKTUYECKUX 3a/1ad, IPUMEHEHUIO Pa3JIMYHbIX
METOJIOB ITO3HAHUS.

3) pa6ora ¢ ungopmanmeii:



OPUEHTHUPOBAThCS B PA3JIMYHBIX HUCTOYHHUKAX UWHMOpMaIuu (HAy4dHO-
NOMyJIsipHAast JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHWSA, CIPABOYHBIE TIOCOOUS,
pecypcbl lHTepHETa), aHamu3upoBaTh MHPOPMAIIUIO PA3HYHBIX BUAOB U (HOpM
MPEJICTABJICHHUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTH 51
HENPOTUBOPEUYNBOCTH;

(GOpMyIMpOBaTh 3alPOCHl M MPUMEHSATHh Pa3JIMYHBIC METOJIBI MPU MOUCKE U
orbope wuHbOpMAIUM, HEOOXOAWMOW ISl  BBIMOJHEHUS] YYEOHBIX 3ajad
omnpeeIEHHOro THIIA,

HpI/IO6pCTaTB OIIBIT MCIIOJBb30BaHUA I/IH(l)OpMaLII/IOHHO-KOMMYHI/IKaTI/IBHBIX
TEXHOJOTUH 1 PAa3JINYHBIX ITIOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTHUMAIbHYIO  (HOpMy  TpEICTaBICHHS
uHopManmu (cxemsl, rpadyKu, THArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KauyecTBE CpeAcTBa Ipu padbore ¢
XUMUYECKON HMH(pOpMalMeil: TPUMEHATh MEXIpEeAMETHbIE ((DU3UUECKUE U
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, aOOpeBUATYpPbl, HOMEHKJIATYPY;

HUCIIOJIB30BaATh U Hp€O6paSOBLIBaTI> 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA
HarJis1iJHOCTH.

OBJIaI[eHI/Ie YHUBEPCAIBHBIMUA KOMMYHUKATUBHBIMU IleﬁCTBHﬂMHZ

3alaBaTb BOIIPOCHI IIO0O CYHICCTBY O6CY)K,Z[&CMOﬁ TCMbI B XOJIC JAHajiora
W/ M JUCKYCCHUH, BbBICKA3bIBATH HJ/CH, q)OpMy.]'II/IpOBaTI) CBOH TMPCAJIOKCHUSA
OTHOCHUTCIIbHO BBITIOJTHCHUA HpGI[JIO)KGHHOﬁ 3aJJa4M,

BBICTYIIATh C MPE3CHTAUUEN pPE3yJIbTATOB ITO3HABATEIBHOW NIESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIBHO MM COBMECTHO CO CBEPCTHUKAMU MPHU BBINIOJIHEHUN
XUMHAYECKOTO IKCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEILIECTB, PeaiM3alii y4eOHOro MpoekTa U (PopMyIupoBaTh BHIBOJIbI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS IO3ULHMN B
XoJ1e 00Cy X AeHHUSI 1 OOMEHAa MHEHUSMH.

OsBJagenue YHUBEPCAIBHBIMHU PEryJadTUHBHBIMHA JeUCTBUSIMM

CaMOCTOATENIbHO IUIAHUPOBaTh M OCYIIECTBISATH CBOK TO3HABATEIbHYIO
NeSTeNbHOCTh, Ompenensis €€ Leaud M 3aJadyd, KOHTPOJIMPOBATH U IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh MpeJjlaraéMblii  aJlfOpUTM  JACUCTBUN  IpHU
BBITIOJIHEHUH YYEOHBIX U HUCCJEJ0BATENbCKUX 3a7ad, BbIOMpaTh HaumboJee
¢ exTuBHBIN crMoco0 MX pelieHuss ¢ Y4ETOM TMOJyYEHHUS! HOBBIX 3HAHHUHA O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;



OCYHICCTBIIATE CAMOKOHTPOJIb cBOEH JACATCIIBHOCTH Ha OCHOBC CaMOaHaJIn3a 1
CaMOOICHKMH.

[IpenmeTHbie pe3ynbTATHI.
10 xmacc:
- TNOHMMAaTh XUMUYECKYI0 KapTHHY MHpa KaK COCTAaBHYIO 4YacTh II€JIOCTHOM
Hay4YHOU KapTUHBI MUPA;
- PacKpbIBaTh POJIb XUMHHU U XUMHUUYECKOTO MPOU3BOJCTBA KaK MPOU3BOIUTEILHON
CHUJIBI COBPEMEHHOTO OOIIIECTBA;
- (opMynupoBaTh 3HAYEHHUE XUMHUU U €€ JOCTIKEHUN B TMOBCEIHEBHOW >KU3HU
YEJI0BEKA;
- YCTaHaBJIMBaThb B3aUMOCBS3U MEXAY XUMHUEH M JPYTMMH €CTECTBEHHBIMHU
HayKaMu;
- ¢GopMyIMpOBaTh OCHOBHBIE TIOJIOKEHUS TEOPUM XHUMHUYECKOTO CTPOCHUS
opranunyeckux coeauHenud A. M. bytiepoBa u WUTIOCTpUPOBATH UX ITPUMEPAMHU
W3 OPraHUYECKON U HEOPraHUYECKOW XUMUU;
- apryMEHTUPOBATh YHUBEPCAJIbHBIA XapaKTEp XUMHUUYECKUX MOHSITUH, 3aKOHOB U
TEOpUH sl OpraHUYECKON XUMUHU;
- OOBSICHATh MPUYMHBI MHOT0OOpa3usi BEIIECTB, UCMOJb3Yys SBJICHUS HU30MEpUU,
TOMOJIOTHH;
- Kjaccu(uIMpoBaTh XUMHUYECKHE PEAKIMM B OPraHUYECKOM XHUMHH MO
Pa3JIMYHBIM OCHOBAHUSM W YCTaHABJIMBATH CIIEHM(UKY TUIIOB PEAKIIUA OT 0OIIero
4yepe3 0COOEHHOE K €IMHUYHOMY;
- KJ1accu(UIMPOBaTh OPraHMYECKUE BEUIECTBA;
- XapakTepu3oBaTh OOIIME XUMHUYECKHE CBOWCTBA BAXKHEHIIMX KIACCOB
HEOPTraHWYECKUX W OPraHMYeCKUX COCIMHEHWM B IUIaHE OT OO0IIero uepes
0COOEHHOCTH K €IMHUYHOMY;
- HCTOJB30BaTh 3HAKOBYID CHCTEMY XHUMHUYECKOTO S3bIKA IS OTOOpaKeHUs
cocTaBa (XuMU4YeCKHue (POPMYIIbI) U CBOUCTB (XUMUYECKUE YPABHEHUS) BEIICCTB;
- UCIIOJIb30BaTh MPABUJIA U HOPMBI MEXyHAPOIHON HOMEHKIIATYPbI /111 Ha3BaHUU
BelIeCTB 1O (opMysiaM U, HAOO0OpPOT, JJIsI COCTABJICHUS MOJEKYJSPHBIX W
CTPYKTYPHBIX (DOPMYJT COCTMHEHUM MO UX HA3BaHUSIM;
- 3HaTh TpUBHAIbHBIE HA3BaHUS BAXHEUIIMX B OBITOBOM OTHOIICHUU
OpraHUYECKHUX BEIECTB;
- XapakTepu3oBaTh CBOWCTBa, TIOJYY€HHE U TMPUMEHEHHUE BaKHEUIIHUX
NpeCTaBUTENIed KJIacCOB OpPraHMYECKUX COCJAMHEHHM (aJIKaHOB, aJKEHOB,
QIKWHOB, aJKaJUEHOB, ApPOMATHYECKHUX YIJIEBOJIOPOJOB, CIUPTOB, (PEHOJIOB,
aJbJIETUIOB, MPEACIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT, CIIOKHBIX 3(DUPOB
U KUPOB, YIJI€BOJAOB, aMUHOB, aMUHOKHUCIIOT);
- YCTaHaBJIWBATh 3aBUCUMOCTh SKOHOMUKH CTPaHbI OT JOOBIYH, TPAHCTIOPTUPOBKHU
U TIepepabOTKHU yTIAEBOAOPOIHOTO CHIPhs (He(PTH U MIPUPOTHOTO Ta3a);
- JKCIEPUMEHTAJIbHO TOATBEPXKAAaTh COCTAaB M  CBOMCTBA  Ba)KHEWIIHX
MIPEACTABUTENICH H3YyYEHHBIX KJIACCOB OPraHMYECKHUX BEIIECTB C COOJIIOJECHUEM
MpaBWJI TEXHUKU OE30MACHOCTH Jii pabOThl C XMMHUYECKHUMHU BEIIECTBAMU U
71a00paTOPHBIM 000PYAOBAHUEM;



- coOmrofaTh MpaBWila 3KOJOTMYECKOM O€30MacHOCTH BO B3aMMOOTHOILIEHUSX C
OKpyXXaromel cpenoid mnpu oOpameHHuH ¢ XHMHYECKHMH  BEIECTBAMHU,
MaTepHUalaMM U IpOoLeCCaMu;

- HCIIOJB30BaTh METOABl HAYYHOI'O IIO3HAHMS IIPU BBINOJHEHUHM IIPOEKTOB U
y4eOHO-UCCIIEI0BAaTEIbCKHUX 33/1a4 XUMHYECKOU TEMATHUKU;

- IPOTHO3MPOBATH CTPOCHUE M CBOWCTBA HE3HAKOMBIX OPIaHMYECKHX BEILECTB Ha
OCHOBE aHaJIOTUH;

- YCTaHaBIMBATh B3aMMOCBSI3U XHMHUU C IpPEeAMETaMUd T'YMAaHUTApPHOIO ILUKJIA
(SI3BIKOM, JIUTEPATYPOH, MUPOBOM XY105KECTBEHHOU KYJIbTYpOM);

- pacKpbIBaTh POJb XMMUYECKUX 3HAHUHU B OyIylIel MpaKTUUECKOU NeATEeIbHOCTH;
- packpblBaTh pPOJb XUMUYECKUX 3HAHUW B (HOPMHUPOBAHMM HHIUBUAYaIbHOU
o0pa3oBaTeNbHON TPAaCKTOPUHY;

- IpPOrHO3MpPOBaThb  CIHOCOOHOCTh  OPraHMYECKUX  BELIECTB  IPOSBIATH
OKHUCIIUTENIbHBIE W/WIM BOCCTAHOBUTENIbHBIE CBOWCTBA C YYETOM CTeNeHen
OKHCIIEHUS 3JIEMEHTOB, 00pa3yIOUINX UX;

- aprYMEHTUPOBATh €AMHCTBO MUPA BEILIECTB YCTAHOBICHUEM I'€HETUYECKOU CBA3U
MEK]ly HEOPTaHMYECKMMU U OPraHUYECKUMU BEILIECTBAMHY;

- BIAJCTh XUMHUYECKUM S3BIKOM i1 00OTaIEHUs CIIOBApPHOTO 3amaca M pa3BUTHUS
peuu;

- XapaKTEPU30BaTh CTAHOBJIECHUE HAYYHOM TEOPUHU HA MPUMEPE OTKPBITUS TEOPUU
XUMHUYECKOIO CTPOEHHS OPIaHUYECKUX BEILIECTB;

- KpUTHYECKM OTHOCUTBCS K TICEBIOHAYYHOHM XMMHUYECKOW HH(Oopmanuu,
I10JIy4Ya€MOU U3 Pa3HbIX HICTOYHUKOB;

- TIOHMMaTh TIJIOOaJibHblE NPOOJIEMBI, CTOSLIME TEpe] YEIOBEYECTBOM
(3KOJIOTHYECKHE, DHEPIE€TUYECKUE, CBIPBEBBIE), U IPeIaraTh MyTH UX PELICHUs, B
TOM YHCJIE U C TIOMOILBIO XUMHUH.

[IpeameTHbIe pe3yabTaThl OCBOEGHMS Kypca «OOmas M HeopraHuyeckas
XUMUSD OTPaXKaroT:

chOpPMHUPOBAHHOCTh  MPEJACTABICHUN: O XHMHYECKONM  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHUMHUU B I[IO3HAHUU SIBJICHUU
npupoabl, B  (OPMUPOBAHMM  MBINUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM ISl pEIICHUS TPAKTUYECKUX 3a]1a4
U KOJIOTUYECKHM OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3J0POBBIO U MPUPOIHON

cpene;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpass  BKIJIIOYACT:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMHUYECKHM 3JIEMEHT, aToM, W30TOI, S-, p-, d-
ANIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJia, MOJb, MOJISAPHBIA O00BEM,
BAJICHTHOCTD, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb OKUCJICHUS, XUMUUYECKAsI CBS3b
(KOBaJIEHTHAsl, MOHHAs, METAININYECKas, BOJOPO/IHAS ), KPUCTAIUIMYECKas PEIIETKa,
TANBl XMUMUYECKUX  PEAKLMUH, PACTBOpP, DIJIEKTPOIUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAST JUCCOLUUALMSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTb
XUMUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus



AJICKTPOJIUTUYECKOU Auccorumanuu, nepuoandeckui 3akon [[. M. Menneneesa,
3aKOH COXPAaHEHHUS MAcCChl BEIIECTB, 3aKOH COXPAHCHUS U IPEBPAILCHUS SHEPIUU
MpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJUYECKUMN S3BIK XUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHWS NMPUYMHHOCTH W
CUCTEMHOCTH XUMWYECKHUX SIBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJIy4EHUU U 0€30MacHOM HMCHOJb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBISBISATh XapaKTEpHbIE MPHU3HAKU TOHATHIA,
YCTaHABJIMBaTh MX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS MPHU
OMMCAaHUH HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILCHUI;

c(OPMHUPOBAHHOCTh YMEHUN HCIHOJIb30BaTh XHUMHYECKYI0 CUMBOJIMKY JJIsi
coctaBieHuss (OpPMYJ  BEIIECTB M  YpPaBHEHUM  XMMHYECKUX  PEAKIUH,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHWYEeCKUX BeHIeCTB (yrapHblid Tra3, YIJEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HETAIIEHAsI U3BECTb, IUTHEBAS COJIA, TUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHI OTPEICISATh BAJICHTHOCTh U CTECTICHh OKUCIICHUS
XUMHYECKUX HJIEMEHTOB B COCIUHEHUAX PA3JIWYHOTO COCTABA, BUJ XUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIUHEHUSIX, THUII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHas,
HMOHHAasl, METAJJINYECKas), XapakTep cpeibl B BOAHBIX PaCTBOpaX HEOPraHUYECKHUX
COCIMHECHUM;

c(hOpMHPOBAHHOCTh YMEHUU yCTaHaBJIMBAaTh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeNEHHOMY KIacCy/TpyIie
COEMHEHUN (MPOCThIE BEHIECTBA — METAJJIbl U HEMETAJIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTBI, aM()OTEepHBIC TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI paCKpbIBaTh CMBICI MEPUOIUYECKOrO 3aKoHa /.
W. MeneneeBa 1 1EMOHCTPUPOBATh €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (DYHKIIUY;

cOPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX JJieMeHTOB |—4 mnepuonoB Ilepuonnueckon cucreMsl
xumuueckux siementoB JI. WM. MenpeneeBa, HMCHOJb3ysl MOHSTUS «S-, p-, d-
AIEKTPOHHBIE opouTaINy, «QHEpPreTUYECKue YPOBHU», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M UX COEAUHEHUU
110 Iepuojgam u rpynmam llepruoandeckor CUCTEMBbl XUMMHUUYECKUX 3JIEMEHTOB /I,
H. Menneneena;

c(OPMHUPOBAHHOCTh YMEHHH  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOJATBEPKAATh CYIIECTBOBAHHE T€HETUYECKOM CBA3U MEXK]Yy HEOPraHWYECKUMU
BEIIECTBAMHU C MOMONIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;



c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCU(PHUIIUPOBATh XMUMHUUYECKHE PEAKIIUU I10
pPa3IMYHBIM TIPU3HAKaM (YUCIYy M COCTaBY PEarupyroIuX BEIICCTB, TCIJIOBOMY
addekTy peaknuu, U3MCHCHHUIO CTEIICHEH OKHCIICHHUS JJIEMEHTOB, OOpaTHMOCTH
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOPMHUPOBAHHOCTh YMEHUH COCTABJIATH YPaBHEHHUS PEAKLMM pa3InyHBIX
THUIIOB, TIOJHBIE U COKPALIEHHbIE YPABHEHUS PEAKIM HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;

cOPMUPOBAHHOCTh YMEHHMH TMPOBOJUTH PEAKIUHU, MOJITBEPKIAIOIINE
Ka4EeCTBEHHBI COCTAB pPAa3JIMYHBIX HEOPraHMYECKHUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILIECTB;

chOpPMHUPOBAHHOCTh YMEHHUM  PACKPBIBATH CYIIHOCTh  OKUCIUTEIbHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIMK MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
3THUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHHI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKkIuu OT Pa3IuyYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI0 PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelTHero Bo3zaeictsus (mpuniui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTEPU30BaTh XHMHYECKHE IPOIECCHI,
JIeXKaIMe B OCHOBE IMPOMBIIUICHHOTO IOJTYYCHHS CEPHOM KHCIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTHh TPENCTABICHUNA 00 OONMX HAyYHBIX MPUHIUANAX WU
HKOJIOTHYECKUX MPOOIEeMaX XUMHUIECKOTO TIPOU3BO/ICTBA;

C(bOpMPIpOBaHHOCTB yMeHI/Iﬁ IMPOBOJAUTL BBIYHCICHHUA C HCIIOJIB30BAHHUEM
MMOHATHUA «MACCOBasd AO0JIsI BCIICCTBA B PACTBOPCH, 00BEMHBIX OTHOIICHHUH Ta30B
IMpu XUMHUYCCKUX PCAKIHAX, MACChl BCUICCTBA HJIN 00BEMa ra3oB I10 HN3BCCTHOMY
KOJIMYCCTBY BCUICCTBA, MACCC HJIN 06’béMy OJHOTO M3 YYAaCTBYIOIIIKUX B PCAKIINH
BCIICCTB, TCIIJIOBOI'O 3(1)(1)€KT3 PCaKI Ha OCHOBC 3aKOHOB COXPAaHCHHA MACChI
BCHICCTB, IIPCBPAICHUA U COXPAHCHUA DHCPIUH,

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOJATh MPaBUJIA MOJ30BAHUS XUMHUYECKON
MOoCyIol U J1abOpaTOPHBIM O0OpPYJOBAaHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

cOPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBINOJHATh XUMHUYECKHI
AKCIIEPUMEHT (pa3j0KE€HHUE IMEPOKCHIA BOJAOPOAA B NPHUCYTCTBHM KaTalu3aropa,
ONIpENENIEHUE CpEeAbl PpPacTBOPOB BEUIECTB € IOMOLIbIO YHHBEPCAJIBHOIO
WHJUKATOPA, BIUSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOM pEaKLUH,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHbIE peaKUuu Ha cyib(ar-, kapOoHaT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIbHBIX 3aJad 10
temaM «Metamiey u «Hemetamnbs») B COOTBETCTBMU C MpaBUJIaMU TEXHUKU



0e30macHOCTH TIPU OOpAIlIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPEJCTaBIATh PE3yJbTaThl XWMUYECKOTO OJKCIIEpUMEHTa B (Qopme 3amucu
yYpaBHEHUN COOTBETCTBYIOIIMX pEaKIuii U (HOPMYITUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YIbTATOB;

chOPMHUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHHKalu, THTEpHET U Apyrux);

chOpPMUPOBAHHOCTh ~ YMEHUH  COOMIOJaTh  MpaBujia  OKOJOTHYECKH
L[EJIECOO0PA3HOr0 MOBEIECHHUS B OBITY M TPYAOBOM JEITEIIBHOCTH B IEJAX
COXPAaHEHMUSI CBOETO 3JI0POBbS M OKPYXKAIOLIEH NPUPOAHOM Cpeabl, OCO3HABATH
ONACHOCTb BO3JEHCTBUS HA KUBBIC OPraHU3Mbl ONPENEIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarens I[IJIK, mosicHAT, Ha mnpuMmepax crnocoObl YMEHbBIIEHUS U

pEeAOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OpPraHU3M YEJIOBEKA,

JIIA O6y‘-IaIOHlI/IXC$I C OIrpaHHUYCHHBIMU BO3MOKXKHOCTAMH 3O0POBbLA: YMCHHUC
IIPUMCHATbL 3HAHHA 00 OCHOBHBIX AJOCTYIIHBIX MCTOAAX IIO3HAHHA BCHICCTB H

XUMHWYCCKHUX HBHCHHﬁ;

JUISL CJENBbIX U CHA0OBUIAIIUX OOYYaIOIIMXCS: YMEHHE HCMOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuil JI. bpaiinsa it 3amucu XUMMHUYECKUX

dbopmyi.

3. Temarnueckoe IUIAHMPOBAHWE, B TOM 4YHCJIe C Y4YeToM padouei
NMPOrpaMMbl BOCIIUTAHHUS € YKA3aHHEM KOJIMYeCTBAa 4acOB, OTBOAHMbLIX Ha

OCBOEHHE KAXKI0H TeMBblI.

Paznen Kon TeMmbl Kon OCHOBHBIE BUJIEI OCHOBHBIE
-BO -BO JESTENbHOCTH HarpaBJICHU
qac qac o0y4aronmxcs A
OB OB (Ha ypoBHE BOCIIUTATEN
YHUBEPCAITbHBIX YIEOHBIX BHOU
JICUCTBHUI) JIEesITEJILHOC
I
Kiace 10
Teopus crpoenust | 2 | [Ipenmer 1 | Xapakrepus3oBaTb 1,5
OpPraHYECKIX OpraHUYeCcKOMn OCOOEHHOCTH COCTaBa U
coenuHeHnd A. M. XUMUH CTPOEHUS  OPraHUYECKHUX
bytneposa. IIpenmer BEILIECTB.
OpPraHUYECKON XUMHUH Knaccuduimposats ux Ha
OCHOBE TPOHMCXOXKIICHUS U
niepepaboTKH.
AprymMeHTHpOBaTh
HECOCTOSITEIIbHOCTD




Butammm3ma.  Onpenensitb

OTJIMYUTEIIbHBIE

OCOOEHHOCTH

YIJIEBOJIOPOJIOB.
OcHOBHBIE Dopmynuposamu
MOJI0KEHUSA OCHOBHBIE  TTOJIOKECHUS
TEOpUH TEOpUH XUMHUYECKOTO
XAMHUYECKOTO CTpOCHUS A. M.
CTpOCHUSA byrtnepoBa.  Paznuuarts

A. M. bytaepona

MMOHATHUSA «BAJICHTHOCTH)
U «CTEIEHb OKHUCIICHUS.
CocTaBiATh

MOJIEKYJISIPHBIE u
CTPYKTYpHBIE (POPMYJIBIL.
Knaccudummponats

KOBAQJICHTHBIE CBS3U IO
KpatHOCTH.  OOBACHSITH
SBJICHUE M30MEpUH U

B3aMMHOE BIIASTHUE
aTOMOB B MOJICKYJIE.
VYraeBopopoasl u ux | 12 | AnkaHbl Onpenensath 1,5,6,7,8
MIPUPOIHBIE MIPUHAJIEKHOCTh
HMCTOYHUKHU COCIMHEHUN K aJIkaHaMm
Ha  OCHOBE  aHauu3a
COCTaBa UX MOJEKYIL.
JlaBath Ha3BaHUS
aJKaHaM o
MEKTyHAapOIHOU
HOMEHKJIATYpE.
XapakTepu3oBaTb COCTaB
U CBOWCTBA BAXKHEUIIUX
IIPEICTABUTENIEN
aJKaHOB. Hab6monats
XAMUYECKUU
AKCIIEPUMEHT Cc
(bUKCUPOBATH ero
pesynbTathl.  Pasnuuarh
MOHATHUSL «TOMOJIOT» U
«U30MEPY.
XHAMHUYECKHE Onpenensate
CBOKCTBA AJIKaHOB MIPUHAJIEKHOCTh

COCIUHCHUN K aJIkaHaM
Ha  OCHOBE aHaju3a
coCTaBa MX MOJEKYI.
JlaBaTp Ha3BaHUS




aJIKaHaM 1o
MEKyHapOIHOU
HOMEHKJIAaType.
XapakTepu3oBaTb COCTaB
Y CBOMCTBA Ba)KHEWIINX

IIPEACTABUTEIIEH
aJIKaHOB. Hao0mromaTe
XUMHUYECKUH
AKCIIEPUMEHT Cc
(bUKCHUpOBATH ero

pe3ynbrarel. Paznnuath
MOHATHSI «TOMOJIOT» |
«U30MEPY.

AJIKEHBI

OnpenensaTh
MPUHAJICKHOCTD
COCIMHECHMN K aJKeHaMm
Ha  OCHOBE  aHajmu3a
CoOCTaBa MX MOJIEKYJ.
JlaBaTh Ha3BaHUS
aJIkeHaM 10
MEXIYHAPOIHOU
HOMEHKJIaType.
Xapaktepu3oBaTb COCTaB
U CBOMCTBA Ba)KHEMIIIHX
MpEeICTaBUTENIEH
aJIKCHOB. HaOmronath
XUMHUYECKHUHN
SKCIIEPUMEHT c
(UKCUpPOBATH €ro
pe3ynbTathl. Paznuyath
MOHATHSA «TOMOJIOT» |
«U30MEep» JJISl aJTIKEHOB.

XUMHAYECKUE
CBONCTBA aJIKEHOB

Onpenensath
MPUHAJIC)KHOCTD
COCJIMHECHMH K aJIKeHaM
Ha  OCHOBE  aHaJiM3a
coCTaBa MX MOJICKYJ.

JlaBath HA3BAHUSA
aJIKeHaM o
MEKTyHAapOTHOU
HOMEHKJIATYpE.

XapakTepu3oBaTb COCTaB
U CBOMCTBA Ba)KHEMIIINX
MPEACTaBUTENEN

AJIKCHOB. HaomronaTh




XUMHUYECKUU

AKCIIEPUMEHT c
(bUKCUPOBATH €ro
pe3ynbTatel.  Paznuuath
MOHATUSA «TOMOJIOT» U
«U30MEP» IJIs AIKEHOB.

AJIKaaueHBbl.
Kayuykn

Onpenensteh
MPUHAJICKHOCTD
COE€IMHEHUN K
ajJKaJueHaM Ha OCHOBE
aHaJIM3a  COCTaBa  MX
MOJIEKYIL. JlaBathb
HA3BaHUs aJIKEAUCHAM IO
MEXKIYHAPOIHOU
HOMEHKJIATYPE.
XapakTepu3oBaTb COCTaB
U CBOMCTBA BaXKHEUIIIUX
IIPEACTABUTEIIEH
ankaanenoB. Oco3HaBaTh
3HAYUMOCTh poiu
OTE€YECTBEHHOI'0 YYEHOTO
B TOJIYYCHUH TEPBOIO
CUHTETHUYECKOTO
Kay4dyKa. Y CTaHaBJIMBATh
3aBUCHUMOCTh MEXKITY
CTPOCHUEM u
CBOMCTBAMHU IOJHUMEPOB
Ha T[pUMEpPE Kaydyka,
pe3uHBI U YO0HHTA.

AJKAHBI

Onpenensth
MPUHAJJICKHOCTD
COEIMHEHUN K aJKUHaM
Ha  OCHOBE aHaigu3a
coCTaBa MX MOJEKYI.

JlaBath HAa3BAHUSA
aTKUHAM o
MEXKIYHAPOIHOU
HOMEHKJIATYPE.
XapakTepu3oBaTh

COCTaB, CBOWCTBAa H
MPUMEHECHUE AalECTUIICHA.
YcranaBnuBaTh
MPUYUHHO-
CJIEJICTBEHHYIO CBSI3b
MEXIY COCTaBOM,




CTPOCHUEM MOJIEKYI,
CBOMCTBaMH u
MIPUMEHEHUEM

anetmwicHa. HaOmonate
XUMHWYECKHUHU

AKCIIEPUMEHT c
(uKCUpPOBATH €ro
pe3ynbrarhl. Paznuuare
MOHATUS «TOMOJIOI» U
«U30MEep» IS AJIKUHOB.

ApeHbl

XapakrtepusoBaTb

COCTaB, CBOMCTBA U
npuMeHeHue  OeH3ola.
YcranaBnuBaTh
MIPUYUHHO-
CJIEICTBEHHYIO CBSI3b
MEX]TY COCTaBOM,
CTPOCHUEM MOJIEKYI,
CBOMCTBaMH u

npuMeHeHueM OeH3o7a.
HabGmrogate XUMHAYECKUI

AKCIEPUMEHT c
(buKCUpPOBATH ero
pPE3yJIbTATBHI.

[Ipupoausiii u XapakTepu3oBaTb COCTaB

MOy THBIN Ta3bl u OCHOBHBIE
HaIlpaBJICHUS
nepepadoTKu u
WCIIOJIb30BaHUs
IIPUPOTHOTO rasa.

CpaBHHMBATh HAXOXKICHUE
B TIPUPOJIE U COCTaB
MIPUPOJIHOTO U TOMYTHBIX
ra3oB. XapakTepu3oBaTh
COCTaB U  OCHOBHBIE
HaIlpaBJICHUS
nepepadoTKu U
UCIIOJIB30BaHUS
MOIYTHOIO Tas3a.

Hedtp 1 criocooOst
e€ nepepaboTKu

XapakTepu3oBaTb COCTaB

u OCHOBHBIE
HaTpaBICHUS

nepepadoTKu HeTH.
Paznuuath HeTSHbIE

dbpakuuM M ONUCHIBaTh




00JaCTH WX IPUMEHEHUSI.
Oco3HaBath

HEOOXOIUMOCTh
XHMHYECKHX  CII0COOOB
MTOBBIIICHUS KayecTBa
OeH3MHa.

KameHnnsblii yrosp XapakrepuzoBaTb

U €To TiepepadoTKa OCHOBHBIE TIPOTYKTHI
KOKCOXHMHYECKOTO
MIPOU3BO/JICTBA.
OnuceIBaTh obiacTu

IIPUMEHEHUSI KOKCOBOTO
raza, aMMHa4HON BOJBI,
KaMEHHOYTOJIbHOU
CMOJIBI, KOKCa.
Oco3HaBatb
HE00XOAMMOCTb
razu(ukanum KaMeHHOTO
yIJIs, KaK ajlbTepHATHUBBI
MPUPOJHOMY Tazy.

O0o001IEeHNE U
CHCTEMAaTH3aIHsA
3HAHUU I10 TEME
«Teopus crpoenus

IIpoBOAUTH OILIEHKY
COOCTBEHHBIX

JNOCTHKEHUN B YCBOCHHUU
tembl. KoppektuposaTb

OpraHu4eCKUX CBOM 3HAHUS B

coenuHeHnii A.M. COOTBETCTBUU Cc

bytneposa. IJTAHUPYEMBIM

VYri1eBo1opoasDy pesynbraroM. llomyuats
XUMHUYECKYIO
uH(pOopMauio u3
pPa3IUYHBIX HCTOYHUKOB.
IIpencrasiars
uH(pOpMaLIMIO [0 TEME B
BuAe  TaOIMI,  CXeM,
OIIOPHOI0 KOHCIIEKTa, B
TOM qyucie C
IIPUMEHEHUEM  CPEICTB
HKT.

KontponpHas [IpumenstoT

paborta Ne 1 TEOPETUYECKHIM

«Teopus crpoenus MaTepuall, U3y4ECHHBIN Ha

OpraHUYeCKUX NpeabIAYIIMX YpOoKax Ha

coeauHeHni A.M. IIPAKTUKE. YBepeHHO

Bbytneposa. IIOJIB3YIOTCSI XUMHUYECKON

YT1I1eBOIOPOABD) TEPMUHOJIOTHEN U




CHUMBOJIMKOM. CrposT
JIOTUYECKUE 1enu
paccyxaeHuid. OCO3HAIOT
KaueCTBO ©  YPOBEHb
YCBOCHMS 3HAHU.

Kucnopon-
az0TcoaepKalme
OpraHuYeCcKue
COEIMHEHNUS

)51

14

OIHOaTOMHBIE
CITUPTHI

HaspiBate crmuprtel 110
MEXKIYHAPOIHOU
HOMEHKJIaType.
XapakTepu30BaTh
CTPOCHHE, CBOICTBA,
CIOCOOBI  MOMY4YEHUs |
obOnactu MPUMEHEHUS
MpeAEIbHBIX
OJIHOATOMHBIX CIIUPTOB.
YcranaBiuBaTh
MPUYUHHO-
CIIEACTBEHHYIO
MEXTY COCTaBOM,
CTPOCHUEM MOJIEKYI,
CBOMCTBaAMU 151
MIPUMEHEHUEM METaHOJa
u staHona. HaGmtonats,
CaMOCTOSITETIbHO
MIPOBOAUTH U OIHUCHIBATH
XUMHUYECKUN
AKCIEPUMEHT.

CBA3b

XHUMHUYECKUE
CBOMCTBA
OJTHOQTOMHBIX
CIIUPTOB

HaspiBaTe crnupTel 110
MEXKITYHAPOIHOU
HOMEHKJIATYpE.
XapaxkTepu3oBaThb
CTpOEHME, CBOWCTBA,
CHOCOOBI TMOJY4YEHUs: U
oOnactu MIPUMEHEHUS
MpPEAEIbHBIX
OJIHOATOMHBIX CIUPTOB.
YcranaBiuBaTth
MPUYUHHO-
CJIEICTBEHHYO
MEXIY COCTaBOM,
CTPOEHUEM MOJIEKYI,
CBOWMCTBAMU 151
MPUMEHEHUEM METaHoJIa
n srta”Hona. HaOmromarts,
CaMOCTOSTENIbHO
IIPOBOAUTH U OIHCHIBATH

CBA3b

2,5,6,7,8




XUMHUYECKUU
SKCIIEPUMEHT.

MHuoroatoMHbIE
CIIUPTHI

Knaccudummponats
CITUPTHI 110 X
aTOMHOCTH.
XapaxkTepu3oBaThb
CTpOEHHUE, CBOMCTBA,
CIOCOOBI TMOMYYEHUs: U
obyactu MIPUMCHECHUS
MHOT'OaTOMHBIX CITUPTOB.
NnentndunupoBathb
MHOT'OQTOMHBIEC CITUPTHI C
MOMOIIBI0 KaY€CTBEHHOMN
peakiuu.  HaOmronats,
CaMOCTOSITEIIEHO
MPOBOJIUTH U OMHUCHIBATH
XUMUYECKUN
DKCIIEPUMEHT.

denon

XapaKkTepu3oBaTh
CTpOEHUE, CBOMCTBA,
CIOCOOBI  TMOJY4YEHUs |
oOnacTu MPUMEHEHUS
¢denomna.
NnentndunuupoBath
dbeHon ¢ TMOMOIIBIO
KAQYECTBEHHBIX PEAKIIHM.
CobmogaTh npaBuia
Oe3omacHoro oOpanieHus
¢ heHoIOM

Anpneruas u
KETOHBI

XapaxkTepus3oBaThb
CTpOEHHUE, CBOMCTBA,
CIOCOOBI TMOJY4YEHUs: U
obOnacTu MPUMEHEHUS
dbopmanbaeruaa U
areTanbAeTuIa.
NnentndunnpoBath
alnbACTHABl C TMOMOUIBIO
Ka4ECTBEHHBIX PEAKLIUM.
CobmogaTh npaBuia
AKOJIOTUYECKHU
rPaMOTHOTO U
6e3omacHoro oOpanieHus
¢ hopMaIbIETUIOM.

Kap6oHoBbie

XapakTepu3oBaThb
CTpOCHUE, CBOMCTBA,




KHMCJIOTHBI

CIOCOOBI  TOY4YEHUsI |

obnactu MPUMEHEHUS
MYpPaBbUHOU U YKCYCHOM
KHUCJIOT. Paznmuuars

obmiee, o0coOCHHOE ™
€AMHUYHOE B CTPOCHHUH U
CBOMCTBaX OPraHUYECKUX
(MypaBbHHOU U
YKCYCHOM) u
HEOPraHMYECKUX KHCIIOT.
Habmtonate, mpoBOAMTS,

OIHCHIBATH u
(buUKCUPOBATH
pE3ynbTaThI
JEMOHCTPAlIUOHHOTO U
71a60paTOPHOTO
XUMHUIECKUX
AKCIIEPUMEHTOB.
Cobmntonath npaBuiia
IKOJIOTUYECKH
IPaMOTHOTO U
0e3omacHoro oOparieHus
c KapOOHOBBIMU
KHCIIOTaMHU.

CrnoxxHble YQUPBHI. OnucsiBaTh peakuuun

Kupsbr sTepuuKauu Kak
oOpaTtuMoii  OOMEHHBIN
nporecc MEXKTY
KHCIIOTAMU W CIIUPTaMHU.
XapakTepu3oBaTh
CTpOEHHUE, CBOMCTBA,
CHOCOOBI TMOJY4YEHUs: U
oOnacTu NPUMEHEHUS
KUPOB. Y CTaHABIMBATh
3aBUCUMOCTD MEXITY
bu3nYecKuMuU
CBOMCTBaMU JKUPOB,
COCTaBOM HMX MOJIEKYJ U
MIPOUCXOXKICHUEM.
IIponsBoacTBo TBEPABIX
KUPOB Ha OCHOBE

pPacCTUTENBHBIX  Macell.
HaGnronats, mpoBOAUTS,
OIHUCHIBATH u
(buUKCUpPOBATH




pe3ybTaThl
JCMOHCTPAllUOHHOTO U
71a00pPaTOPHOTO
XUMHUYECKUX
HKCIIEPUMEHTOB.

YrieBoabl

Onpenenste
MIPUHAJJICAKHOCTh
OpraHUYeCKuX
COE€IMHEHUN K
yrieBojaMm.  Paznuyath
MOHO-, JIH- u
nojucaxapuabl IO HUX
CITOCOOHOCTH K
rugposn3y. IIpuBoauts
MIpUMeEpPHI
IIPEACTABUTENIEN KaKIO0N
TPYIIIbI YIJIEBOJIOB.
Habnronats, mpoBOAUTS,
OITMCHIBATH U
(buKCUpPOBATH
pe3yIbTaThl
JEMOHCTPAllMOHHOTO |
J1a00paTOPHOTO
XUMHUYCCKHUX
AKCIIEPUMEHTOB.

AMWHEBI

Onpenensath
MPUHAJJICKHOCTh
OpraHuYeCcKOro
COCIMHEHUS K aMHUHaM
Ha  OCHOBE  aHaiu3a
cocTaBa €ro MOJIEKYJL.
XapaKTepu30oBaTh
CTpOCHUE, CBOMCTBA,
CIOCOOBI MOMY4YEHUs: U
obOnactu MIPUMEHEHUS
aHWJINHA.
AprymMeHTUpOBaTh
YyBCTBO TOPAOCTH 3a
JOCTUKEHUS
OTEYECTBEHHOU
OpPraHUYEeCKON  XUMHH.
CoOnronarts npaBuiia
6e3omacHoro oOpanieHus
C AHUJIMHOM U
KpacuTeJIsIMU  Ha  €ro




OCHOBC.

AMMHOKHCIIOTEHI. Onpenensath
MPUHAJJICAKHOCTh
OPraHUYEeCKOTO
COCIMHCHHUS K
aMUHOKHCJIOTaM Ha
OCHOBE aHajW3a COoCTaBa
UX MOJIEKYII.
XapakTepu3oBaTh
CBOMCTBA aMHHOKMCIIOT
Kak aM(pOTEPHBIX
coeauHeHui. Pazanyarth
peaxkuu
MMOJIMKOHICHCAIIN T u
METITHIHBIC CBS3H.

benkn XapakTepus3oBaTh
COCTaB, CTpPOEHUE,
CTPYKTYpY M CBOWCTBa
OEJIKOB.
Nnentudunupoats
O€JIKH. OnuceIBaTh
OHOJIOTOYECKHE CBOMCTBA
OeIKOB Ha OCHOBE
MEXKIIPEAMETHBIX CBS3€H
XAMHHU A OHMOJIOTHH.

[IpakTnueckas [IpoBoguTh, HabOIIOAATH

pabota Ne 1 u OTUCHIBATH

«nentudukanms XUMHWYECKUHN

OpraHUYeCKUX AKCIIEPUMEHT TUIS

COCIUHCHUI MOJITBEPKICHUS
CTPOCHMSI U  CBOMCTB
Pa3IMYHBIX
OPraHUYEeCKUX
COCIMHECHMUH, a TAKXKE MX
UIEeHTUPUKATIN c
IMOMOIIBIO KaUeCTBECHHBIX
pEaKIU.

O60061meHue u [TpoBoauTH OLICHKY

CHCTEMAaTHU3aIMs COOCTBEHHBIX

3HAHUU TI0 TEME
«Kucnopon- n
a30Tco/iepKaIue
OpraHuYecKue
COCJIMHCHHUS

JNOCTHKEHUN B YCBOCHUH
tembl. KoppekTupoBaThb

CBOU 3HAHUS B
COOTBETCTBUU C
TUTAHUPYEMBIM

pesynbTatoM. Ilomyuath




XAMUYECKYIO

uHdOopMaIuio u3
pa3IMYHBIX HCTOYHUKOB.
IIpencraBisaTe

MH(}OpPMAIUIO 110 TEME B
BUJIE  TaOJHI[, CXEM,
OMOPHOr0 KOHCHEKTa, B
TOM quclie C
MPUMEHEHUEM  CPEACTB
HKT.

KonTponbHas
pabora Ne 2
«Kucnopona- u
a30TcoJepKaIme
OpraHuYeCcKue
COEIMHEHUSD)

IIpumenstoT
TEOPETUYECKU I
Marepual, U3y4eHHbIA Ha
NpEeAbIIYIIUX YpPOKax Ha
IIPAKTHKE. YBepeHHo
MOJIB3YIOTCS XUMUYECKON
TEPMUHOJIOTUEN 151
CUMBOJIUKOM. Crpost
JIOTUYECKUE uenu
paccyxaeHuid. Oco3HarT
KaueCTBO U  YpOBEHb
YCBOCHHSI 3HAHUIA.

Opranuyeckas
XHAMHS B OOII[ECTBO

buorexnonoruns

OOBSCHATH, YTO TaKoe
OMOTEXHOJIOTHsA, TEeHHAas
(nnm TeHEeTUYEeCKas)
UHKCHEPHsI, KJICTOYHAS
WHXEHEPUS,
Onojoruyeckas
WHXEHEPHS,
KIIOHUPOBAHME,
MMMOOMIIM30BaHHEIC
(bepMeHTHI.
XapakTepu3oBaTh  PoOib
OMOTEXHOIOTHHU B
pelieHnu
MPOJIOBOJILCTBEHHOM
MpOOJIEMBI M COXpaHEHUHU
3JI0POBBS YEIIOBEKA.

[Tomumepsr

Knaccudummponats
TIOJTMMEPBI o
pa3InYHBIM OCHOBaHUSIM.
Paznnuats
UCKYCCTBEHHBIC
HOJIMMEPHI,
KJ1accu(UIMpOBaTh UX U

2,5,6,7,8




WJLTIOCTPUPOBATH
TPYIIIbI MOJIMMEPOB
MIpUMEPaMH.
YcranaBiauBaTh CBSI3U
MEXIY CBOWCTBAMU
MOJIMMEPOB U 00JIACTSIMU
1504 PUMEHEHUS.
Paznuuats
MOJTUMEPHU3ALTUIO U
MMOJIMKOHICHCAIIHIO.
[TpuBoauTH MIPUMEPHI
STHX CII0co00B
MOJYy4YEHUsI TOJHUMEPOB.
OnuceIBaTh
CUHTETUYECKUE Kay4dyKH,
IUTIACTMACChl M BOJIOKHA

Ha OCHOBE CBSI3H
CBOICTBA —
MIPUMEHEHHUE.

[IpakTrueckas [IpoBoguTh, HabOIOAATH

pabota Ne 2 u ONMCHIBATh

«Pacrio3HaBanue XAMUYECKUU

IJ1aCTMacC U AKCIIEPUMEHT 1St

BOJIOKOH» HUIeHTUPUKAITTN
IJJACTMAcC M BOJIOKOH C
MIOMOINIBI0 KAYECTBEHHBIX
pEaKIU.

Urorosas [TpumenstoT

KOHTPOJIbHAs TEOPETUUYECKUI

pabora MaTtepual, U3yuYeHHbIN Ha
MPEebIIYIIMX YPOKaxX Ha
IIPAaKTHUKE. YBepeHHO
MOJIB3YIOTCSI XUMUYECKOMN
TEPMUHOJIOTUEN u
CHUMBOJIMKOM. Crpost
JIOTUYECKHUE LETH
paccyxaeHuid. Oco3HarT
KaueCTBO U  ypOBEHb
YCBOCHMS 3HAHU.

IloBTOpEHune [IpumenstoT

U3y4YEHHOI'O TEOPETUYECKUI

Mmarepuaina 3a 10
KJiacc

Marepual, U3y4eHHbIH Ha
MPEaBIAYIIMX YpOKax Ha
IIPaKTHUKE. YBEpEHHO
[0JIB3YIOTCSI XUMUYECKOU




TEPMUHOJIOTUEN 51
CHUMBOJIMKOM. CrposT
JIOTUYECKHUE (107
paccyxaeHui. OCo3HaIOT
KaueCcTBO U  ypPOBEHb
YCBOCHMS 3HAHUM.

O600uaronmi 1 | IIpoBoauTH OLICHKY

YPOK TIO UTOTaM COOCTBEHHBIX

rozaa JIOCTIKEHUHM B yCBOCHHU
M3y4EHHBIX TEM.

KoppektupoBate  cBOM
3HaHUSA B COOTBETCTBUU C

IJIAaHUPYEMBIM
pesynbraroM. llomyuats
XUMUYECKYIO
uH(pOpMaLuIo u3
Pa3JIMYHBIX MCTOYHHMKOB.
IIpencrasiars

uH(pOpMAIUIO [0 TEME B
BUJIE  TaOJHI[, CXEM,
OIOPHOTO KOHCIIEKTa, B

TOM YUCIIE Cc
IPUMEHEHUEM  CPEJICTB
HKT.

* OCHOBHBIE HanpaBJICHUA BOCIIMTATEJIbHON AeATEeJIbHOCTH:

1.
2.

~

['pasxtaHCKOE BOCIIUTAHME

[larpuoTnyeckoe  BocnuTaHue U (GOPMUPOBAHHUE  POCCUHCKOM
UJICHTUYHOCTH;

JlyXOBHOE M HPaBCTBEHHOE BOCIUTAHHUE JIeT€ HA OCHOBE POCCHUMCKHUX
TPaIUIIMOHHBIX [IEHHOCTEH;

[IpunoOiienue pereil K KyJbTypHOMY Hacienuio (DcTeThuyeckoe
BOCIIUTAHUE);

[Tonmynspuzanus HaydHbIX 3HaHUU cpeau nerer (LleHHocTn HaydHOTO
MO3HAHUS);

duznyeckoe BoCUTaHue U GOPMUPOBAHUE KYIbTYPhI 3J0POBBS;
TpynoBoe BocnuTanue v NpodeccuoHaIbHOE CaMOOTIPEIeTICHUE;
DKOJIOTUYECKOE BOCIUTAHUE.

TemaTuueckoe IVIAHUPOBAHHME.

Ne i/

HanmeHnoBaHue pas3aenoB U TeM KonnuecTBO yacos

IIPOTPAMMBI

Bcero KonrtponsHeie | [IpakTnueckue



paboThI

paboTHhI

[E—

TCOpCTI/I‘IeCKHe OCHOBBI XUMHWH

13

1

1

HeOpFaHI/I‘-ICCKaH XUMUA

17

1

2

XUMUS U )KU3HD

IMoypounoe miianuposanue 11 A, 11 b kiaccsl

Tema ypoka

KomuecTBo yacoB

Jlara n3ydenus

Bcero

KonTpon
bHBIE
paboThI

[IpakTruec
KHe
padoThI

1o
IUTAHY

110
thaxty

XUMHUYECKUH DIIEMEHT. ATOM

[leppoguyeckuii 3aKOH H
ITepuonnueckas cucrema
XAMHAYECKUX DJIEMEHTOB /.
N. Menaeneena, ux CBs3b C
COBPEMEHHOU TEOpUEN
CTPOEHHMS aTOMa

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHUX
2JIEMEHTOB M UX COSIUHCHUN
110 TpynnaM 1 nepruojaam

XuMHUecKas CBs3b, €€ BUJIBI.
MexanuzMbl  00pa3oBaHUs
KOBAJICHTHOU CBSI3U

BanentHocTb. CrerneHb
OKHUCIICHHUSI. Bemiectsa
MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO CTPOCHUS

JucnepcHbie CHUCTEMBI.
HcTuHHBIE H  KOJUIOWJIHBIE
PacTBOPBI

Knaccuduxanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
COEeIMHEHUN

Knaccudukanus
XUMHMYECKMX  pEakluuii B
HEOPraHU4ECKOU u
OPraHUYE€CKON XMMUHU.

CKopocTh PEaKITUH.




Oo6parumbie PpEaKIIM.
XUMHUYECKOE PABHOBECHE

10

[Mpaktuueckass pabora Ne 1
«Bmsane pasIMYHBIX
(dhakTopoB Ha CKOPOCTb
XUMHYECKOU PEAKIIID)

11

DJNEKTPOJIMTUYECKAs
JICCOLIMALTHST

12

OxucnIuTeIBHO-
BOCCTAHOBHUTEJIHLHBIE
peaKIuu. [TousTe 00
AIEKTPOJIN3E

13

Konrponsnas pabora Ne 1
«Teopernueckue OCHOBBI
XUMUN»

14

MeTamisl

15

CruiaBbsl METAJLIOB

16

XHMMHUYECKHUE CBOMCTBA
BAYKHEUIIINX METAJIJIOB
(HaTpuii, Kanui, KaJIbIUH,
MarHui, allOMUHUN) U X
COCINMHEHNH

17

XUMHUYECKHUE CBOMCTBa
Xpoma, Mean u ux
COeIMHEHUN

18

XUMHUYECKUE CBOUCTBA
IIMHKA, )KeJie3a U uX
COEeIMHEHUN

19

[Ipaktrnueckas pabora Ne 2
«Pemenne
AKCTIEPUMEHTAIBHBIX 3a]1a4
1o TemMe «MeTanab»»

20

Hemeramisl

21

dusnyeckue CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIHUS

22

XUMUYECKUE CBOUCTBA
rajJjioreHOB, CEPhI U UX
COCIMHEHNH

23

XUMHUUYECKHUE CBOMCTBa




azota, (Qochopa wu wux
COEOMHECHUN

24

XUAMUYECKUE CBOMCTBa
yriepoaa, KpEeMHUS U UX
COEIMHEHUU

25

IIprumeHeHne HEMETaIlIIOB

26

Bbruncnenusi 1o ypaBHEHUSIM
XUMHYECKHUX peaxkumm u
TEPMOXUMHUYECKHAEC PACYETHI

27

[Tpaktrueckas pabora Ne 3
«Pemenue
AKCIIEPUMEHTAILHBIX 3a/1a4
1o teme «Hemeramuibimy

28

Kontponbhas padora Ne 2
«MeTanibl 1 HEMETaJUIbD)

29

HeOpPaHH‘{eCKI/IG )41
OpraHn4CCKUC KUCJIOTHI,
OCHOBAHMU

30

AmdoTtepHbie
HEOPTraHUYECKUE U
OPraHUYECKUE COCAUHEHUS.
I'eneTnueckas CBs3b
HEOPTraHUYECKUX U
OPraHUYECKUX BEUIECTB

31

Poap xumuu B oGecrieueHuu
9KOJIOTMYECKOM,
SHEPTETUYECKON U MUIECBON
0e30MacHOCTH, Pa3BUTHH
MEIUITMHBI

32

OO0mue HayIHBIC TPUHITUTIBI
MIPOMBIIIJIEHHOTO TTOTYy4YEeHUS
Ba)KHEUIIINX BEIECTB

33

UYenosek B MUPE BEILLIECTB U
MaTepHaJIOB

34

Xumus u 340pPOBLC UCIOBCKA

OO0111ee KOJIMYECTBO YaCOB 10
IporpamMme:

34
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