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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XuMHH Ha YPOBHE CpeIHET0 00I1Iero oopa3oBaHus pa3padoTaHa Ha
ocHoBe ®DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBaHud B
Poccuiickoit ®Denepaunn», TpeOOBaHM K pe3yibTaTaM OCBOCHHS (eaepanbHOM
oOpasoBarenpHON TporpamMMmbl  cpemHero obmero ob6pasoBanus (DPOII  COO),
npeacTaBlieHHbIX B dDenepaibHOM TOCYJIapCTBEHHOM 00pa3oBaTelIbHOM CTaHIapTe
COO, c yuérom Konuenuuu mnpenofaBaHus Y4yeOHOro ImpeameTa «XUMHUS» B
oOpa3oBaTenbHbIX Opranuzanusax Poccuiickoit ®enepaiuu, pealn3ylOUMX OCHOBHBIC
oOpa3oBaTelbHbIE TPOTPAaMMBI, U OCHOBHBIX TOJIOKeHUH «CTpaTeruu pa3BUTHUS
Bocniutanus B Poccuiickoit denepanuu Ha nepuoa 1o 2025 roga» (Pacnopsixenue
[TpaButensctBa P® o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0/J0B K pa3pa0OTKe MpOorpaMMBbl 10 XUMUH, K ONPEACICHUI0 O0IIen
CTpaTeruu OOy4YeHUs, BOCIUTAHUS U PA3BUTHA OOYYaIOIIHUXCSA CPEACTBAMU YYEOHOIO
npeamera «Xumusi» g 10-11  kmaccoB Ha 06a30BOM  ypOBHE COCTAaBWIIM
KoHnentyainbHele mosiokeHus DPIOC COO o B3auMOOOYCIOBICHHOCTH IIEJCH,
COJICp)KaHMS, pE3yJbTaTOB OOydYeHUsT M TpeOOBaHMM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

B cooTBeTCTBHMM C MaHHBIMH TOJIOKEHUSIMU TporpamMma Mo Xumuu (06a30oBbIi
YPOBEHB) Ha YPOBHE CPEAHEr0 00111ero 00pa3oBaHUs:

yCTaHaBJIMBaeT 00s3aTebHOE (MHBAPUAHTHOE) TMPEAMETHOE  COJIepKaHMUeE,
onpeaensieT KOJIMUYECTBEHHbIE U KAUeCTBEHHbBIE €r0 XapaKTEPUCTUKU Ha Ka)KIOM 3Tarie
W3YUYEHHUs MPEAMETa, IPEeAyCMaTPUBAECT NPUHUMUIIBI CTPYKTYPUPOBAHUS COAEPKAHUS U
pacrpeesieHus ero 1o KjaccaM, OCHOBHBIM pa3JieiaM U TeMaM Kypca;

Ia€T MPUMEPHOE paclpe/IesieHne yYeOHbIX YaCOB 110 TEMATUYECKUM pa3zeliaMm,
PEKOMEHIyeT MPUMEPHYIO TMOCIIEI0BATENbHOCTh U3YUYEHHUSI OTAEJBHBIX TEM Kypca C
y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKA y4e€OHOTO MpoIiiecca,
BO3PACTHBIX OcoOeHHOcTel oOyuaromuxcs 10-11 kmaccoB; 1aéT METOIUYECKYIO
MHTEPIPETALUIO LEeJel M3ydeHus MpeIMeTa Ha YpPOBHE COBPEMEHHBIX IMPHOPUTETOB B
cUCTeME cpeaHero oOmero o0pa3oBaHUsA, COJEPKATEIbHOM  XapaKTePUCTUKU
IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS OCHOBHOM 00pa30BaTENbHOW MPOrpPaMMBbI
cpenHero o6Omiero oOpa3oBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX),
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEIBHOM JESITEIIbBHOCTH 00YYatOUIErocs o OCBOEHUIO
comepxaHusi npenmera. [lo BceM Ha3BaHHBIM MO3ULHUSAM B MPOTPAMME IO XUMHUHU
coOJo/IeHa TPEEeMCTBEHHOCTh ¢ (eaepaibHONM paboueld TporpaMmoil OCHOBHOTO
obmero obpaszoBanusi mo xumun (s 8—9 kiaccoB 00pa3oBaTENbHBIX OpTraHU3AIINM,
0a30BBI YPOBEHB).

XuMHuueckoe 00pa3oBaHHE, MOTYyYaeMOE BBIMTYCKHUKaMU 00111e00pa3oBaTeIbHON
OpraHU3aIlllH, SIBIAETCS HEOTHEMJIEMOW YacThl0 WX OOpasoBaHHOCTH. OHO CITYKHUT
3aBepLIAIONIMM STallOM peajiu3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE
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KJIIOYEBBIX LEHHOCTEH, NPUCYIIMX LEIOCTHOW CHCTEME XMMHUYECKOro 00pa3oBaHUS.
OTH LIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPHUPOABI, (GOPMUPOBAHUSI MUPOBO33PEHUS
U o0IIel KynbTyphl YellOBEKa, a TaKKe SKOJOTHUYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3/I0pOBbIO U MpHUpOAHOHN cpene. Peanmsyercs xumuueckoe oOpa3oBaHHE
oOy4aroluxcsi Ha YpOBHE CpeAaHero oOmero oOpa3oBaHUS CPEACTBAMHU YUYEOHOIO
npeaMera « XUMus», COAEPKaHUE U MOCTPOECHUE KOTOPOrO ONPENENICHBI B IIPOTPaMME
M0 XUMUU € YUETOM crienuuKU HAyKd XUMUH, €€ 3HaUYEHUS B MIO3HAHUU MPUPOJABI U B
MaTepuaIbHON KU3HM OOLIECTBa, a TaKKe C YYETOM OOIIMX Lejedl U MPHUHIIMIIOB,
XapaKTEpPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEr0 00IIero oopa3oBaHUs
B Poccuiickoit ®epeparuu. Tak, Hampumep, mpu (OPMUPOBAHUU COACPKAHUS
npeaMeTa « XUuMUs yUTEHBI CIIEIYIOIINe MOJ0KEHUS O crielupuKe U 3HAUCHUU HAYKU
XUMUHU.

XUMHSI Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIrpaeT ocoOyl pojib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MarepuanbHOW KyibTypbl. OHa
BHOCUT CBOW BKJaJ B (OPMHPOBAHUE PAIMOHATIHLHOTO HAYYHOI'O MBINUJICHUS, B
CO3JIaHUE IIEJIOCTHOTO MPEICTABICHUS 00 OKpYkKaIoleM MUPE KaK O €IUHCTBE MIPUPO/IbI
U 4YeJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHHM Ha OCHOBE IMOHUMAHHUS BEIIECTBEHHOIO
COCTaBa OKPY’KAOLIEr0 MUPa, OCO3HAHUS B3aMMOCBSA3U MEXKAY CTPOCHHEM BEIIECTB, UX
CBOMCTBAaMHU U BO3MOKHBIMU 00JIaCTSIMU TPUMEHEHUSL.

TecHO B3aMMOJEWUCTBYS C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUs CTaja
HEOTHEMJIEMOM YacTbl0 MHUPOBOU KYJBTYPbI, HEOOXOIUMBIM YCIOBHUEM YCIICIIHOTO
TpyJa M JKU3HM Kaxjoro wieHa oOmectBa. CoBpeMeHHass XWMHsS Kak Hayka
co3ujaTeNbHas, Kak HayKa BICOKMX TEXHOJIOTHI HaIlpaBjeHa Ha PEIICHHE TII00aTbHbIX
npoOJjieM yCTOMYMBOTO pAa3BUTHS YEJOBEUECTBA — CBIPbEBOM, JHEPreTHUYCCKOM,
MUIIEBOM, SKOJIOTUYECKON O€30MaCHOCTH U OXPaHBI 37J0POBBSI.

B coorBercTBUM C O0HIMMU TEASMU W TOPUHIUIIAMH  CPEJHEro O0OIIero
obOpaszoBanusi cojaepkanue mnpeamera «Xumus» (10—11 kmaccel, 0a30BBI YpPOBEHBb
U3Y4YCHUS]) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOMIEKYJbTYPHYIO IOJITOTOBKY
oOyyJaroumxcsi, He0OOXOJUMYI0 UM JIJIsi BHIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHPOB,
YCIEUIHOTO BKJIIOYEHHUSI B KU3Hb COIIMyMa, MPOJOJDKEHUS] 00pa30BaHUsl B Pa3IMYHBIX
00J1aCTsAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBmsiromuMu ~ mipenMera  «XUMHS»  SIBISIFOTCS  0a30Bble  KypChl  —
«Oprannueckass xumusi» ©u  «OOmas W HeOpraHuyeckass XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHUN MO HEOPTraHWYECKONM XUMHUHU (C BKJIIOYEHHWEM 3HAHUN M3 OOIIEeH XUMHH) U
OpraHnyeckon xumuu. POpPMUPOBAHUE JAHHOW CHUCTEMbl 3HAHUM NPU HU3YYECHUU
npeaMera 00ecreurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOI000pasus BEIIECTB
Ha OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.



Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOwmas u
HEOpraHWyecKass XuMus» chopMHUpOBaHa B TMPOrpaMMe IO XHMHUU HAa OCHOBE
CHUCTEMHOT'0 TMOJX0J1a K U3YyYCHHIO y4eOHOro Marepuaia u oOyCIIOBICHA UCTOPUUYECKU
000CHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha ONpPEAEIEHHBIX TEOPETUUECKUX ypoBHsX. Tak, B
Kypce OpraHMYeCKON XMMHUM BEIECTBA PAaCCMATPUBAIOTCS HA YPOBHE KIIACCUUECKOM
TEOPHUH CTPOCHHS OPIraHUYECKUX COEUHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMUUYECKUX H
AJIEKTPOHHBIX MPEACTABICHUIN O CTPOEHUH BelecTB. CBeeHus: 00 U3y4aeMbIX B Kypce
BELIECTBAX JalOTCAd B Pa3BUTHU — OT YIJVIEBOAOPOJOB O CIIOKHBIX OHMOJIOTMYECKU
aKTUBHBIX COEAMHEHMHA. B Kypce oOpraHM4eckod XUMHUU TMOIY4arOT pa3BUTHE
chOpMUpOBaHHbIE Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs IEPBOHAYATHHBIC
NPEICTaBICHUS O XUMHUYECKOW CBS3H, KIACCU(PUKAIMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKuu.

[lon HOBBIM yrJaoM 3peHuss B IpeaMere «XuUMHs» 0a30BOr0  ypOBHS
paccMaTpuBaeTcs M3YyYEHHBIH Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHHUs
TEOPETUUYECKU MaTepran U (HaKTOJOTMYECKHE CBEIAECHUS O BEIIECTBAX M XMMHYECKON
peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeOpraHuyeckas XUMHs»
oOyyaromuMcsl MPeAoCTaBIsETCS] BOZMOKHOCTh OCO3HATh 3HAYEHHE MEPHUOANYECKOIO
3aKOHa € OOILETEOPETHYECKUX M METOAOJOTMYECKHX MO3ULHUN, TIIyOKe IOHATh
UCTOPUYECKOE UBMEHEHHE (PYHKIMI 3TOr0 3aKOHA — OT 0000IIAI0IIEH 10 O0BACHSIOMIEH
Y IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHMM O BAaKHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUMH,
CBOMCTBaxX M MPUMEHEHHH, a TaKKE O XHMHUYECKHX PEAKIUAX, HUX CYUHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHus nonosHsercs B Kypcax 10 m 11 kimaccoB anemeHTamun
COJIEp’KaHusl, UMEIOIIMMH KYJIbTYPOJOTHUYECKUIN U MPUKIAJHON XapakTep. JTH 3HAHUS
CIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3M XUMHH C IPYTUMHU HayKaMH, pacKpbIBatOT €&
pOJIb B TO3HABATEIBHOW W NPAKTUYECKON JESITEIIbHOCTU YENOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUSI K IPOLIECCY TBOPYECTBA B 00JIACTU TEOPHHM M MPAKTHUYECKUX
NPUJIO)KEHUH XUMHUH, MOMOTAIOT BBIMYCKHUKY OPHUEHTUPOBATHCS B OOLIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XMMHEH, KPUTUUECKH OCMBICIMBATH
UH(OPMAIUIO U PUMEHATh €€ JJI NOMOJIHEHUS 3HAHUW, PEIIEHUsI UHTEIUIEKTYaIbHbIX
U SKCIEPUMEHTAJIbHBIX HCCIIEOBATEIbCKUX 3a4ady. B memoMm conepkaHue y4eOHOro
npeaMera «XMMHUS» JTaHHOTO YPOBHSI M3y4€HUS OPUEHTHPOBAHO Ha (HOPMUPOBAHHE Y
00yYarMMXCsl MHUPOBO33PEHUYECKON OCHOBBI IS TMOHUMAaHUS (PUIOCOPCKUX UJICH,
TaKMX KakK: MaTepuajbHOE E€JIMHCTBO HEOPraHWYECKOTO M OpPraHuyecKoro Mupa,
00OyCIIOBJIEHHOCTh CBOWMCTB BEILIECTB HX COCTABOM M CTPOCHUEM, [03HABAEMOCTh
INPUPOJIHBIX SIBJICHUN IMyTEM SKCIIEPUMEHTA U PEIIEHUs] MPOTUBOPEUN MEKIYy HOBBIMU
dbakTaMl M TEOPETHUECKHMMHU TMPEANOChUIKAMH, OCO3HAHHWE POJU XHUMHUH B PELICHUU
HKOJIOTHYECKUX MpoOJieM, a TakKe MpoOJieM COEpPeKEeHUs] YHEPTEeTHUECKUX PECypCOB,
CBIPbS, CO3/ITAHUS HOBBIX TEXHOJIOTHM U MaTepUaoB.



B nane pemienust 3aa4 BOCIUTAHUSA, PA3BUTUSL U COLIMAIIM3AIMKN O0YyYarOUIUXCsl
NPUHATBIE TPOTPAMMON MO XWUMHH TOIXOJbI K OINPEACICHUIO COJEPKaHUS U
MOCTPOCHUS TIPEAMETa MPEayCMAaTPUBAOT (OPMHUPOBAHUE YHUBEPCATBHBIX yUEeOHBIX
NEUCTBUN, HUMEIIUX 0a30BO€ 3HAYEHUE MJIS PaA3JIMYHBIX BHJIOB JESATEIHHOCTHU:
peleHusi mpoOJeM, MOoMcKa, aHajau3a U 00padoTKH MHMOpMaLUK, HEOOXOAUMBIX JIJIs
NpPUOOPETEHUST  OMbITa  MPAKTHYECKOM W HCCIEAOBATEIIbCKON  JIeATEITBLHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpaktuke mnpenonaBaHUsi XMMHUU KaK Ha YpPOBHE OCHOBHOTO OOINIETo
o0pa3oBaHMsl TaK U Ha YPOBHE CpeIHEro oOuiero o0pa3oBaHUs, NPHU OIpPEACICHUU
COZIepKATEIPHOW  XapaKTCPUCTUKH IENe W3ydeHUs MpeaMeTa HampaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAIUIIMOHHO Tpu3HAETCS (OPMHUPOBAHHWE OCHOB
XUMUYECKOM HayKd Kak o00JacTM COBPEMEHHOTO €CTECTBO3HAHUS, MNPAKTHUYECKOU
JESATEIPHOCTH 4YeJIOBeKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KyibTyphl. C
METOJMYCCKOW TOYKH 3PCHHS TAaKOH TMOIXOM K ONPEACICHHUIO IIeJeH H3ydeHUs
IpeIMETa SBJISICTCS BIIOJIHE ONPABIAHHBIM.

CoryacHO JaHHOM TOYKE 3pEHMSI TTIABHBIMU LEISIMU U3YUYEHUS MpeaMeTa « XUMUs»
Ha 6azoBoM ypoBHe (10-11 ki1.) siBHIAIOTCS:

dbopMHpoOBaHUE CUCTEMbI XUMUUYECKUX 3HAHUM KaK BaKHEUIIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTWHBI MHpA, B OCHOBE KOTOPOMW JICKAT KITFOUYEBBHIC MOHSATHSA,
byHIaMEHTAJIbHbIE 3aKOHBl M TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAayKH, YCBOCHUE U
MOHUMAaHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C MCTOPHEH WX pPa3BUTHSA M CTAHOBJICHHS; (JOPMHUPOBAHUE M PA3BUTHE
MPEICTABIICHUN O HAYYHBIX METOIaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIuid, HEOOXOAMMBIX JJIi MNPUOOpPETEeHUs YMEHUU
OpUEHTHUPOBATHCS B MHUPE BEIIECTB M XMMHYECKUX SBJICHUHN, UMEIOIIUX MECTO B
OpUpoAe, B MPAKTHUYECKOW M TOBCEAHEBHOW >KM3HM; pa3BUTHE YMEHUH M CIOCOOOB
NEeSATeTbHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSACHEHHEM XHUMHUYECKOTO OJKCIIEPUMEHTa, COOJOJICHHEeM TpaBuil 0€30MMacHOro
oOpallleHHsI C BEIIEeCTBAMM.

Hapsimy ¢ aTuM comepkarenbHas XapaKTepUCTHKa IeJed W 3a7a4 W3Y4YCHHS
npeaMeTa B IIPOrpaMMe M0 XUMHHM YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHUOPUTETAMU B CHUCTEME cpefHero obmiero obpaszoBanms. CeromHs B
MPENoJlaBaHN XUMHUU B OOJBINECH CTENeHW OTHAETCS MPEANOouYTeHHE MPaKTUYECKOU
KOMITOHEHTE COJIepKaHUs OOYUYCHUsS, OPUCHTHPOBAHHOW Ha TOJTOTOBKY BBITYCKHUKA
OI0IIe00pa3oBaTEIbHON  OpraHu3allii, BIAACIONIET0O HE HaO0OpOM 3HaHUH, a
(GYHKIIMOHATIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAaMHU U YMEHUSMHU AaKTHBHOTO
MOJIYYCHUS 3HAHUW M PUMEHEHHUS UX B PEATbHON KU3HU JJI PEIICHUS MPAKTUUECKUX
3a/ady.



B 5T0il cBfi3M Mpu H3ydeHHM MpeAMeTa «XUMHS» JOMHHHUPYIOLIEE 3HAaYeHUe
NpUOOPETAIOT TaKue IEeNU U 33/1a49H, KakK:

ajganTanus OOy4yalolUXcsi K YCIOBUAM JTUHAMUYHO pPa3BUBAIOLIEIOCS MHpA,
dbopMHpOBaHUE MHTEIUIEKTYaIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NMPUHATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM; (POPMUPOBAHUE
y O0Oy4YarollMXCsi KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMM), HMEIOUIUX
YHUBEPCAIbHOE 3HAYCHUE JUIsl PA3IMYHBIX BUJIOB JIEATEIBLHOCTH: PEIICHHs MpoOieM,
MOMCKa, aHaIu3a U 00padboTku nHOpMaIK, HEOOXOUMBIX
JUTS IPUOOPETEHHUS OTIbITA ACATEIBHOCTH, KOTOPasi 3aHUMAeT BaKHOE MECTO B TIO3HAHUU
XUMHUH, a TakXKe JUIsl OLIEHKH C TO3ULUNA JKOJOTUYECKOW Oe30MacHOCTH XapakTepa
BJIMSIHUSL BELECTB U XMMHUYECKUX IPOIECCOB Ha OpPraHU3M 4YEJIOBEKA U IMPHUPOJHYIO
Cpelly; pa3BUTHE MTO3HABATEIIbHBIX HHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00yYaromUXCs: CIOCOOHOCTH CAMOCTOSITEIBHO MPUOOpPETaTh HOBBIE
3HaHUA 10 XMMHUHU B COOTBETCTBMM C YKU3HEHHBIMHU IMOTPEOHOCTAMHU, HCIOJb30BATh
COBpEMEHHBbIE HMH(OPMAIIMOHHBIE TEXHOJOTUHU Ul IMOMCKAa W aHajiu3a ydyeOHOW u
HAYYHOTIONMYJSIPHOH HMH(POPMAIMH XUMHUYECKOTO CoJepKaHus; (HOpMHUpPOBAHHE U
pasBuTHE y  OOYYarOmIMXCS  aCCOUMATUBHOTO W  JIOTUYECKOTO  MBIIIJICHHUS,
Ha0JII0JaTEIbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPhlE OCOOEHHO HEOOXOIUMBI, B
YACTHOCTH, MpU IJIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO HKCIEPHUMEHTA;
BOCIIUTAHHE Yy OOyYarommxcsi yOSKAEHHOCTH B TyYMaHHCTUYECKOW HampaBIECHHOCTH
XUMUHM, €€ BaXHOM pPOJIM B PEHIEHHH TJI00aNbHBIX MpOOJEM paluOHAIBHOIO
IPUPOJIOTIOIB30BAHUS, TIIOMOJHEHUS HHEPreTUYECKUX PECcypcoB M  COXpPaHEHUs
OPUPOJITHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTr0 OTHOLIEHHS K
IpUpOJIE M CBOEMY 3J0POBBIO, a TakXKe NPUOOPETEHHUS] ONbITa HCIOIH30BAHUS
MOJTyYEHHBIX 3HAHUU JJISl PUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsX, CBA3aHHBIX C
XUMHYECKUMH SIBIICHUSIMHU.

Henn w 3amauum  u3y4yeHUs mpeaMera «XHUMHUS» TONYYWIM TMOAPOOHYIO
METOJMYECKYI0O HHTepIpeTanuio B pazaene «llmaHupyembie pe3ynbTaThl OCBOSHUS
IporpaMMbl TI0O XUMHUW», Onarofaps deMy oOecredeHo 4€TKOe MPEICTaBICHHE O TOM,
KaKue 3HaHWS 1 YMEHHsI UMEIOT MPsIMOE OTHOIICHHUE K peali3alliid KOHKPETHON IIeITH.

B yduebnoM mmaHe cpemHero obimiero oOpasoBaHHs MpeaMeT «Xumus» 0a3z0BOro
YPOBHS BXOJUT B COCTaB MpeAMETHOMN o0macTtu « EcTeCTBEeHHO-HAYUHBIE TPEAMETHI.

OO61iee YuciIo 4acoB, pEKOMEHAOBAHHBIX JIJI U3yUYCHHUS] XUMUU — 68 vacoB: B 10
kiacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B Hezento).

[Tpu peanmuzaruu nmporpaMMbl UCTIOJIB3yETCsl 000pYyI0BaHUE IIEHTpa 00pa3oBaHUS
€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOU HarpaBieHHOCTEN « Touka pocTay.



COJEPXKXAHUE OBYUYEHUAA:

10 KJJACC Teopernyeckue 0CHOBbI OPraHU4eCcKOi XUMUM

[IpeameT opraHMYecKOl XHWMHH: €€ BO3HUKHOBEHHE, Pa3BUTUE W 3HAYCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepHaloB. TeopHs CTPOEHUS OPraHUuYEeCKHX
coequHeHnit A.M. bytinepoBa, €€ ocHOBHbIE NOJOXKEHUSA. CTpyKTypHBIE (HOPMYIIbI
OpraHMYECKUX BeIIeCTB. ['oMoiiorus, uzomepus. XuMudeckas CBsi3b B OpraHUYECKHX
COEIMHEHUSIX — OJMHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o KiIacCUpUKAMU OpraHudeckux BemiecTB. HomeHkmatypa
OpPraHMYECKUX COEAMHEHUH (cHcTeMaTudecKasl) U TPUBHAJIbHbIE HA3BAHUS BAXKHEHIINX
IIPEICTABUTENIEH KJIIACCOB OPTaHNYECKHUX BELIECTB.

JKCNepUMeHTAJbHbIE METOAbI H3YYCHUS BELIeCTB U UX NMpeBpPalLleHHuil

O3HakoMJieHHE C O0Opa3llaMM OpPraHWYECKUX BEIIECTB W MaTepualiaMd Ha HUX
OCHOBE, MOJEJIIMPOBAHUE MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOIIOJEHUE U OINMCAaHUE
JEMOHCTPALlUOHHBIX OMNBITOB MO MPEBPAIICHUIO OPraHUYECKHX BEHIECTB IMpHU
HarpeBaHuM (IU1aBlieHUuEe, OOyTJIUBAHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUI psAl. MeTaH U 3TaH — MPOCTENIIne
IPENICTaBUTENN AJIKAHOB: (PU3UUECKUE U XUMHUUYECKHE CBOMCTBA (peakuuy 3aMelIeHUs U
rOpeHus), HAaX0XKJACHHUE B IPUPOJIE, IOJIYUEHUE U IPUMEHEHHE.

AJNKEHBI: COCTaB W CTPOECHHME, TOMOJIOTUYECKMH psAd. OTHIEH W MPONHWIEH —
IPOCTEUINE MPEICTABUTENN ANKEHOB: (DU3MUYECKUE U XMMHUUYECKHE CBOWMCTBA (peakLuu
TUAPUPOBAHUS, TaJIOI€HUPOBAHUS, TUIpATAllMM, OKHUCIEHHS U MOJHUMEpU3alin),
IIOJIyYE€HHUE U IPUMEHEHHUE.

Anxanuensl: Oyranuen-1,3 u merunOyragueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHME CBOMCTBa (peakuus mnoiaumepusauuu). llomydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTMYECKUNA pANl. ALETUIIEH —
NPOCTEUIINI MPEJCTaBUTENh aJKMHOB: COCTAB, CTPOCHUE, (PU3NYECKHE U XUMHUUYECKUE
CBOMCTBa (p€akuuu THUIPUPOBAHMS, TAJIOIEHUPOBAHMS, TUApPATALHUHA, TOPEHUS),
MOJIyYEHHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (PU3MUECKME W XUMUYECKHE CBOMCTBa
(peakiuu rajJoreHMpOBaHUSI M HUTPOBAHUs), TMOJYyYEHUE U TNpPUMEHEHHe. 1071yon:
cocmas, cmpoenue, usuyeckue U Xumuieckue ceocmea (Peakyuu 2an02eHupo8anus u

1 Kypcusom B TeKcTe BBIJCIIEHBI DJIEMEHTHI COJCPKaHWS Y4YeOHOTO MaTepualia, KOTOphIe H3y4yaroTcs B
03HAaKOMHTEIFHOM TUIAaHE M HE BKIIOYAIOTCS B COCTaB MPEAMETHBIX pe3yibTaToB ocBoeHus POII COO Ha
0a30BOM ypOBHE.



HUMposanus), noayuenue u npumerenue. TOKCUUHOCTb apeHOB. ['eHeTHueckas CBs3b
MEXY yriIeBOAOPOJIaMHU, IPUHAIICKALUMU K Pa3IUIHBIM KJIACCAM.

[IpupoaHble UCTOYHUKH YTIAEBOAOPOAOB. [IpupoiHbIii ra3 U MomyTHbIE HEPTIHBIC
ra3el. Hetp 1 €€ nmpoucxoxaenue. CriocoObl nepepadoTKu HePTU: IEPETOHKA, KPEKHHT
(TepMUYECKHM, KaTaauTHUecKuil), nuponus. IIpoaykrsl nepepaboTku HePTH, HX
NPUMEHEHHE B TPOMBIIUICHHOCTH W B ObITy. KaMeHHbIN yroiab M MPOIYKTHI €ro
nepepadoTKHU.

IKCIEPUMEHTATbHbIEC METOABI M3YUYCHHUS BeIIECTB M UX MPeBPALICHUH

O3HakomileHHE C 00pa3uaMu IUIaCTMAacC, KaydykKOB W PE3HHBI, KOJUICKIUU
«Hepte» u  «Yromp»,  MOJENMpPOBaHHE  MOJEKYJT  YIJIEBOAOPOJIOB U
TaJIOr€HOIIPOU3BOAHBIX, IIPOBEICHNE NMPAKTHYECKON PadOThI: IOJyYECHHUE STUIICHA U
W3Y4YEHHE €T0 CBOMCTB. PacuérHblie 3agaumn

Boluucienus mo ypaBHEHHIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJIUYECTBA
HMCXOJHOTO BEIIECTBA WJIM TMPOAYKTa pEaKkIuuh MO U3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEUIECTB MM MPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xammue opraHudecKkue coeJuHEHMsI

[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METaHOJ U 3TaHOJI: CTPOEHUE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMU METaJJIaMH, TallOT€HOBOJOPOJIaMH,
ropeHue), puMeHeHne. BogopoaHble CBA3M MEXIy MOJEKyJlIamMu COUpToB. JlelicTBue
METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M 4YEJIOBEKa.

MHoroaToMHbI€ CIUPTHI. DTHICHIJIIUKOJIb U TJIHMIIEPUH: CTpOEHUE, PU3NYECKUE U
XUMHUYECKHME CBOMCTBA (B3aMMOJIEWCTBHE CO IIETOYHBIMU MeETaJIaMU, KauyeCTBEHHAs
peakius Ha MHOTOaTOMHbIe ciupThl). [lelicTBue Ha opraHusMm uesioBeka. [IpumeHeHue
IJIMLEPUHA U ITUIICHTJIUKOJISL.

deHoI: CTpOoeHNE MOJICKYJIBI, (PU3UYCCKUE U XMMUYCCKHE CBOMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue deHoma.

Anpnerunpl U kemonsi. DopManblierul, aueTalbIeTU/l; CTpoeHue, GU3nIecKue u
XUMHUYECKUE CBOWCTBA (pEakUUMU OKHUCICHHS W BOCCTAaHOBJIECHUS, KaueCTBECHHbIC
peakiuun), MoJIydYeHUe U MPUMEHEHHE.

Ayemon.: cmpoenue, uzuueckue u xumuueckue c8oucmea (peaxyuu OKUCIeHUs u
80CCMAHOBIIEHUSL), NOTIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TIpe/C/ibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs M YKCyCHas
KHUCIIOTBI: CTpOeHUEe, (U3MUECKHEe M XUMHUYECKHE CBOMCTBa (CBOWMCTBa, OOmIME IS
KJlacca KUCJIOT, peakius dTepuduKaim), moiydeHue u npumenenue. CteapuHoBas 1
OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTEIN BBICIITUX KapOOHOBBIX KUCIOT. Mblla Kak COJIN
BBICIIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

Crnoxxable 32¢UpHl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIpOSN3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckast poJib )KUPOB.



VYrieBoapl: cocTa, KiaccuduKanus yrieBoaoB (MOHO-, IHM- U TMOJUCAXapUIIbI).
['moko3a — mnOpocTedmMii MOHOCAaxXapua: OCOOEHHOCTH CTPOEHHS  MOJIEKYJIbI,
dusnyeckue M XMMHUYECKHE CBolicTBa (B3amMmopeiictBue ¢ ruuapokcumom memu(ll),
OKHCJICHHE aMMHayHbIM pacTBOpoM okcuja cepedpa(l), BoccraHoBieHUe, OpoXKeHHE
TJIIOKO3b1), HAXOXJACHUE B MPUPOJIE, PUMEHEHHE, Oroornyeckast poiab. GOTOCHUHTES.
®pyKTO3a KaK U30Mep TIIHOKO3bI.

Caxaposza — npedcmasumens OuUcaxapuoos, 2uopoau3, HaAxoHcoeHue 8 npupooe u
npumMeHeHue.

Kpaxman u uesmmono3a kak npupoAHble TnoiuMepbl. CTpoeHue Kpaxmalia u
HEJUTI003bl. PU3NYECKUE M XUMUYECKUE CBOMCTBA KpaxmMana (THAPONIN3, KaueCTBEHHAs
peaKius C HOJIOM).

JKCNepPUMEHTAIbHbIE METOAbI M3YUEeHUsI BelleCTB M UX MpeBpallleHui

[IpoBenenue, HAONIONCHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KA4YE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCJICHHE 3TaHOJA
okcunoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
ruapokcuom meau(ll)), ampnerunoB (OkucIeHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapoxcunom meau(ll), B3aumoaelicTBrE KpaxmMaia ¢ HOJOM), TPOBEACHHE
MPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuéTHble 3agaun

Brraucnenns mo ypaBHEHHIO XUMHYECKON peakiuu (Macchl, 00bEéMa, KOJIUYECTBA
HMCXOJHOTO BEIIECTBA WJIM TMPOAYKTa pEaKIUuh MO0 U3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UJIU MPOJAYKTOB PEAKIIMH ).

A3oTcoaep:kaiiue OpraHnyecKue coeInHeHus

Amunvl. Memunramun u aHuiuH: cocmas, cmpoenue, QuauvecKue u XumuiecKue
ceolicmea (copenue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU).

AMHHOKHCIIOTBI Kak aM(OTepHbIC OpPraHWMYECKHE COoenuHCeHUs. Du3ndeckue u
XUMHUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpUMepe TInIMHA). bruosiornueckoe 3HaueHue
aMUHOKHUCTIOT. [lenTumsl.

benkun kak mOpuUpoOIHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHus. [lepBuuHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XHUMHUECKHE CBOWCTBA OCIIKOB: THIPOJIU3,
JeHATypalns, KaueCTBCHHBIC PEaKIIMKA Ha OCITKH.

JKCIepPUMEHTAJIbHbIE METO/IbI M3yYeHHs BEeIleCTB U UX NPeBpPallleHuil
Hab6nronenue u onrcanue 1eMOHCTPAIMOHHBIX OIBITOB: JACHATYpaIus OEIKOB TpH
HarpeBaHUM, IIBETHHIE peakiny O0eJIKOB. BLICOKOMOJIEKY/JISAPHBbIE COeIMHEHMS

OCHOBHBIC TIOHSTHS XHUMHH BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁI MOHOMCD,
MMOJINMCP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCPH3AlMHU, CPCAHAA MOJICKYJISIpHAA



macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIUHEHUH —
TIOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHSL.

IInacmmaccol  (noausmuneH, NOIUNPONUNEH, NOJUSUHUIXTIOPUO, NOJUCIUDOTL).
Hamypanonoiti u cunmemuueckue xayyyku (O6ymaoueHogulil, XI0PONPEeHO8blll U
uzonpenosulii). Bonoxna: namypanvHvle (X10NOK, wiepcms, WENK), UCKYCCMBEHHble
(ayemammuoe 80JI0KHO, BUCKO3A), CUHMemudecKue (Kanpox u 1aecam,).

JKCNepUMeHTAIbHbIE METOAbI M3YUYEeHHUsI BellleCTB M UX MpeBpallleHni

O3HakomiieHHe ¢ 00pa3lamMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KayqdyKOB.

Me)KHPEIlMeTHLIe CBA3HU

Peanu3zanust MeXNpeaMETHBIX CBS3€M MPU W3YyYEHUM OpraHndeckod xumuu B 10
KJIACCE OCYIIECTBIISIETCS 4YEpPEe3 MCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK W TIOHATHUM, SIBISIONIMXCS CUCTEMHBIMHU ISl OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTecCTBEHHO-HAyYHbIE TIOHSTHS: SBJICHUE, HAY4YHBIM (DAaKT, TUIMOTE3a,
3aKOH, TEOpHs, aHajdu3, CHUHTE3, Kiaccu(ukanus, NEePUOJAUYHOCTh, HAOIIOJCHUE,
U3MEpEHUe, HIKCIIEPUMEHT, MOJICTTUPOBAHHE.

®duzuka: maTepus, YHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJia, SHEPreTHUECKUI
YPOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHO€ COCTOSHHE BELIECTBA, (PU3UUECKUE
BEJTMYMHBI U €UHUITBI UX U3MEPEHUS.

buonorusi: kierka, opraHusMm, Ouochepa, OOMEH BEIIECTB B OpraHu3Me,
dboToCcUHTE3, OHOJOTUYECKH aKTUBHBIE BemlecTBa (O€lKH, YIIEBOIBI, JKHUPHI,
(bepMeHTHI).

['eorpadusi: mMuHEpasbl, TOpPHBIE TOPObI, TMOJE3HBIE HCKOMAeMble, TOILIUBO,
pecypcBhl.

TexHoOTHSA: THIIEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO TMHUTAHUS, MOIOIIHEC
CpencTBa, JIGKQPCTBEHHbIE M KOCMETHYECKHME TMpenaparbl, MaTepuaibl U3
WCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJNTACC Teopernyeckue OCHOBbI XUMHH

XUMHUYECKHUH 3JIeMEHT. ATOM. SIApo aToma, U30TOMBI. DJIEKTPOHHAsA 000JI0UKa.
DHepreTHYecKre ypOBHHU, IMOJYPOBHU. ATOMHBIC OpOWTamH, S-, P-, O- 3JIEMEHTHL
OcobeHHOCTH pacrpeieseHusl AIEKTPOHOB M0 OPOUTAISIM B aTOMax dJIEMEHTOB MEPBBIX
YeThIPEX NePUOI0B. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[lepnoanueckuii 3akoH U Ilepuoguueckass cucteMa XUMUYECKUX 3jieMeHToB JI.1.
MenpeneeBa. CBsi3b NEPUOINYECKOTO 3aKOHA U [leprnoinyeckoil cucTeMbl XUMHYECKUX
anemeHToB .M. MeHneneeBa ¢ COBpEMEHHOW TEOpHUEM CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMHU
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IIPOCTBIX M CJOYKHBIX BELIECTB MO TPYINIAM M NEPUOJAAM. 3HAYEHHUE NMEPUOTUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHUUYECKas CBsI3b. Buabl XuMuueckoi cBsi3u (KOBaJeHTHAas
HEeMoJISipHAass ¥ TOJisipHAsi, HWOHHAs, MeTajuimueckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOM XMMHYECKOMW CBsI3U (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BogopoaHas
CBA3b. BaneHTHOCTh. DneKTpooTpuuaTeNbHOCTh. CTeneHb OKucaeHus. IOHbI: KaTHOHBI
Y QHHUOHBI.

BemiecTtBa MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUSA. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIIBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUNA KPUCTAIMYECKOU PEIIETKH.

IlonaTe o0 pucnepcHBIX cucreMax. VICTHHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1 BELECTBA B paCTBOPE.

Knaccudukanusa Heoprannueckux coeauHeHuil. HoMeHknaTypa HEOpraHu4eCKux
BellecTB. ['eHeTHueckass CBsSI3b HEOPTaHMYECKHX BEIIECTB, IPUHAJIEKANMX K
Pa3IMYHBIM KJIaccaM.

Xumuueckas peakuus. Knaccudukanuss XUMUYECKUX PEeaKIUid B HEOPraHUYECKOU
Y OpPraHUYECKOM XUMHH. 3aKOH COXPAHEHMsI MACChl BEIECTB, 3aKOH COXPAaHECHHUs H
IIPEBPALLEHUS SHEPTUHN NP XUMAYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iudHbIX (akTopoB. OOpaTuMble
peakuuu. XuMHIeCcKoe paBHOBecue. PaKkTOphl, BIUAIOIIME HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle [latense.

Onektponutuyeckass auccounanus. CunpHble U cnadble 3nexkTposuthl. Cpena
BOJAHBIX PACTBOPOB BEIIECTB: KHUCJIAsA, HEUTpaslbHasA, wenouHas. [lowamue o
sooopoornom nokazamene (PH) pacmeopa. Peakuum wonHOro ooOmeHa. [ uopoaus
HEOp2aHUu4eCcKux u OpeaHudeckKux 6euecms.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE  peakuuu. [lonamue 06  anekmponuze

pacnjiaeos u pacmeopos coJell. HpumeHeHue dJleKmpoJjusd.

JKCNEePUMEHTATbHbIC METOAbI H3YYCHHUS BELECTB M UX NMpeBpaLLeHUil

Hemonctpanus tabnui «llepuoanueckas cuctema xumudeckux siaemeHtoB J[.U.
MeHnneneeBay, W3yuye€HHE MOJENIed KPUCTAIMYECKUX PEHIETOK, HAOMIOJeHue |
OMMCaHUE JEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3jIOKEHHE MEPOKCHIA
BOJIOPOJIa B IIPUCYTCTBUM KaTajau3aTopa, ONPENEIICHUE CPElbl PaCTBOPOB BEIIECTB C
MOMOIIbI0 YHMBEPCAJIbHOIO HMHIUKATOpPA, PEAKIMM HOHHOTO OOMEHa), NMPOBEICHUE
NpaKTUYECKON paboThl «BnusHue pa3nuuHbIX (PaKTOPOB HAa CKOPOCTh XUMHUYECKOU
peakuum».

PacuyéTHble 3agaun
Pacyérel mo ypaBHEHUSM XMMHYECKUX PEAKLHM, B TOM YHUCJIE TEPMOXHUMUUYECKUE
pacU€Thl, paCUEThI C UCIIOIB30BAHUEM MOHSITHUS «MACCOBAs JI0JI51 BEIIECTBAY.
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Heopranuuyeckast xumus

Hewmeramnsl. Ilonoxxenne HemeramuoB B llepuonnyeckol cuCTEME XMMHYECKHX
anemenToB J[.M. MenpeneeBa u 0cCOOEHHOCTU CTPOCHHs aTOMOB. PU3HUYECKHE CBOWCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpuMepe Kuciopopaa, cepsl, (ochopa u
yrieponaa).

XUMHUYECKUE CBOMCTBA Ba)XHEHIIMX HEMETaUIoB (TajJoreHoB, Cephbl, a30Ta,
docdopa, yriaepoga U KpeMHHUSI) U UX COCIUHEHUN (OKCHUAOB, KHCIOPOJCOAEPHKAIINX
KHCJIOT, BOJIOPOJAHBIX COCTMHEHHN ).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COETMHEHUN.

Meramnel. [lonoxkenne MetaiwioB B llepuoanueckodl cuCTEME XHMHUYECKHX
anemenToB J.. MenneneeBa. OCOOEHHOCTH CTPOCHHSI IIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢gusudeckue CcBoMcTBa  MeTaioB. CrulaBel  METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSIJT HAIIPSYKEHUN METAJUIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAIIOB (HATPHM, KaJIui, KaJdbIllui, MarHuu,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue cnocoObl MONydYeHUs: MeTauioB. Memannypeus. Kopposzus memannos.
Cnocobwi 3auyumsi om kopposuu. [IpuMmeHeHrne MeTauioB B ObITY U TEXHUKE.

JKCNEePUMEHTAIbHbIC METOAbI H3YYCHUS BELECTB U UX NpPeBpalleHuil

N3yuenne komnexkunun «MeTamasl M CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
HKCIEPUMEHTAIbHBIX 3a7ad, HaOMIOJEHHME M ONUCaHHE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aUMOJIECHCTBUME THUIPOKCUAA AOMHHHUS C pacTBOpamMu
KHCJIOT U IEJI0YEeH, KAYECTBEHHBIE PEaKIMU HA KATUOHBI METAJLIOB).

Pacuérnble 3a1aun

Pacuérel maccel BemiecTBa WM 00bEMA Ta30B IO HU3BECTHOMY KOJUYECTBY
BEII[ECTBA, MACCe WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00BEMa, KOJIMUECTBA BEILIECTBA) MPOAYKTOB PEAKIIUM, €CIU OJIHO U3 BEIIECTB
UMEET MPUMECU. XUMMS U KU3Hb

Ponp xumum B 0OCCIIEUEHHHM SKOJIOTHYECKOM, HHEPreTHYECKOM W IHIIEBOU
0€30MacHOCTH, Pa3BUTHHN MEIUIIMHBI. [IoHSATHE O HAyYHBIX METOJIaX MO3HAHUS BEIECTB
Y XMMUYECKUX PEAKIUH.

[IpeacraBnenuss 06 OONMMX HAYYHBIX MPUHIIMIIAX MPOMBIIIJICHHOTO TMOJIYYCHUS
BAKHEHIIINX BEILIECTB.

UYenoBek B MHUpE BEIIECTB U MaTEPUAJIOB: BAKHEUIIINE CTPOUTEIbHBIE MaTEpHAJIbI,
KOHCTPYKIIMOHHBIE ~MaTepHasibl, KpacKu, CTEKJO, KepamMuKa, MaTephaibl TUTSt
AIIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKUE U MUHEPAIbHbIE YI00pEHUSI.

XuMusi M 3J0pOBbE UEIOBEKA: MpaBWjia MCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MacHOTO KMCIOJIb30BAaHMS IPENapaToB OLITOBOM XUMHUU B

ITIOBCEHEBHOM KU3HA. MeKnpeaMeTHbIe CBA3H
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Peanuzanusi MeXNpeaIMETHBIX CBSI3€H NMpU M3y4eHUU OOIeld M HEeOopraHu4ecKou
xumMud B 11  Kimacce OCymIeCTBIsAETCS dYepe3 HWCMOJb30BAHME KaK  OOIIUX
€CTECTBEHHOHAYYHBIX TMOHATHI, TaK W TMOHATHUH, SBISIIOIIUXCA CUCTEMHBIMU JIJIS
OT/ACJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, KiaccUUKaIus, MePUOJUYHOCTh, HAOIIOJCHHE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBJICHHE.

®u3uka: mMarepus, JHEpPrus, Macca, aToM, JJIEKTPOH, NPOTOH, HEWUTPOH, HOH,
W30TOIl, PaJMOAKTUBHOCTb, MOJIEKYJA, JHEPrE€TUYECKUM YPOBEHB, BEIIECTBO, TEINO,
00BbEM, arperaTHoe COCTOSIHME BEUIECTBA, (U3MYECKUE BEIMYUHBI M EAUHUIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, s3KocucTeMa, ouocdepa, Makpo- 1 MUKPO3JIEMEHTHI,
BUTAMHHbBI, OOMEH BELIECTB B OPraHU3Me.

['eorpa¢usi: MuHEpanbl, TOpPHbIE IOPOABI, TOJIE3HbIE MCKOINAEMble, TOIUIMBO,
peCypcHl.

TexHOnmOrus: XUMHYECKas MPOMBIIUIEHHOCTh, METAUIYpPIrUs, IPOU3BOICTBO
CTPOUTENBHBIX  MATEPUAIOB,  CEJIIbCKOXO3AWCTBEHHOE  ITPOU3BOJCTBO,  IHILEBAs
IPOMBIIIEHHOCTD, (bapmaneBTUYECKas ITPOMBIIUICHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX  IIpenapaToB, IMPOU3BOJICTBO  KOHCTPYKLUHOHHBIX  MAaTE€pHUasoB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC  COO ycranaBnuBaer TpeOOBaHUS K  pe3yibTaTaM  OCBOCHUS
oOydJarormuMucs  mporpaMM  cpeaHero  oOmero  oOpa3oBaHus  (JIMIHOCTHBIM,
METanpeIMETHBIM U MpeaMeTHbIM). HayuHOo-MeToauueckoil OCHOBOM sl pa3paboTKu
IUTAHUPYEMBIX PpE3yJbTaTOB OCBOCHHUS IpOrpamMM CpeAHero oOiiero oOpa3zoBaHUs
SBJIIETCS] CUCTEMHO-JESTETbHOCTHBIN TTOJIXO/I.

B cooTrBercTBMM € CHCTEMHO-IESTENBHOCTHBIM IIOAXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MpEeIMETa «XUMUS» Ha YPOBHE CPEIHEro OOIIEro
0o0pa30BaHMs BBIIEIIECHBI CIEAYIOLINE COCTABIIAIOIINE:

OCO3HAaHHUC 06y‘laIOHII/IMHC}I pOCCHﬁCKOﬁ Fpa}i(ﬂaHCKOﬁ HICHTUYHOCTH  —

TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIIPEIEIICHNIO; HAINYUE
MOTHBAIUU K 00YUYECHUIO;

1[€JICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JINUHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEH M MCTOPUUYECKUX TPATUIUN 0a30BOM HAYKHM XUMHH; TOTOBHOCTb
U CIIOCOOHOCTHh 00YYarOIIKUXCSl PYKOBOJCTBOBATHCS B CBOEU JEATEIbHOCTH LIEHHOCTHO-
CMBICJIOBBIMU ~ yCTaHOBKaMHU, NPUCYIIMMHU IEJIOCTHOM CHCTEME XUMHUUYECKOTO
o0pa3oBaHMs; HalU4We MPABOCO3HAHUS SKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH
CTaBUTh LETU

U CTPOUTH KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeaAMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIHUTATEIBHON NESITEIHBHOCTH B COOTBETCTBUM C TYMAHUCTUYECKUMHU,
COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U HUJI€AJIaMH POCCUHUCKOTO
I'PaXKJIAHCKOTO OOIIEeCTBa, MPUHIATHIMU B OOIIECTBE HOPMaMH M IIPAaBHJIAMH TTOBEICHMUS,
CITIOCOOCTBYIOIIMMH TpOIIeccaM CaMOIIO3HAHMS, CaMOPAa3BUTHS W HPABCTBEHHOTO
CTAHOBJICHHS JIAYHOCTH O0yJarOIITHUXCS.

JIugyHOCTHBIE ~ pe3yibTaThl  OCBOGHHUSI  TIpeaMeTa  «XHUMHUS»  OTpaKaroT
chOpMHUPOBAHHOCTh  OIBITA IIO3HABATEABHOM MW  NPAKTHYECKOM  JCATCIBHOCTH
00ydJaronmxcsi Mo peain3aluy IPUHITHIX B 00IECTBE IIEHHOCTEHN, B TOM YHCJIE B YaCTH:
1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHUuA O6yanOHII/IMI/IC$I CBOUX KOHCTUTYIMOHHBIX ITPAaB U O6H38HHOCT€I\/’I,

YBAXKCHUA K 3aKOHY MW IPABOIOPAAKY, MNPCACTABIICHUA O COOUAJIBHBIX HOpPMax H
IIpaBruIax MCKIIMYHOCTHBIX OTHOIIICHUM

B KOJUICKTHBE, TOTOBHOCTH K COBMECTHOM TBOPYECKOM MEATCIBHOCTH IPHU CO3JTaHUHN
y4eOHBIX
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IMPOCKTOB, PCHICHUU y‘iC6HbIX N IIO3HABATCJIIBHBIX 3aJa4d, BBIIIOJHCHHH XHMMHWYCCKHX
9KCIICPUMCHTOB;
CITOCOOHOCTH TOHUMATh U IMIPUHUMATb MOTHUBbI, HAMCPCHUA, JIOTUKY U apT'YMCHTBI

IPYTUX MPH aHAINA3E PA3IMIHBIX BUIOB yU4EOHOU ESTEILHOCTH; 2)
NAaTPHOTHYECKOI0 BOCIIMTAHUA:

[IECHHOCTHOI'O  OTHOILUEHUSA K HUCTOPUYECKOMY M  HAy4YHOMY  HACJIEIHIO
OTEUYECTBEHHOW XHMMHH; YBaXEHHUS K MPOLECCY TBOpUYECTBa B OOJACTH TEOPUU U
IIPAKTUYECKOIO0 IIPUMEHEHUS XHMHUH, OCO3HAHUS TOTO, YTO JIOCTHIKEHHS HAYKH €CTh
pe3ysbTaT JUIMTEIbHBIX HAOJIOEHUH, KPOMOTIMBBIX AKCHEPUMEHTAIbHBIX IHOMCKOB,
IIOCTOSIHHOI'O TPyJa Y4YE€HBIX U NPAKTUKOB, HHTEpeca U IO3HABATEIBHBIX MOTHUBOB B
IIOJIyYEHHH U ITOCIEAYIOLIEM aHAIN3E

I/IH(I)OpMaI_[HH O MMCPCIOBBIX JOCTHIKCHUAX COBpeMGHHOI;’I OTE€YECTBEHHOM XUMHUH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CITOCOOHOCTH OIEHHWBATh CUTYAIlUH, CBI3aHHBIC C XUMUUICCKUMH SIBIICHHUSIMH,

M TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPaJIbHO-HPABCTBECHHBIC
HOPMBI WU IIEHHOCTH; TOTOBHOCTH OIICHHBAaTh CBO€ MOBEICHUE W MOCTYNKH CBOMX
TOBAPUILEH C MO3UIUN

HPABCTBCHHBIX U IIPABOBBIX HOPM M OCO3HAHME MTOCIICACTBHI 3THUX IMOCTYIIKOB; 4)

(popMupoOBaHUA KYJIBTYPbI 310POBbA:

MOHUMAaHUS [IEHHOCTEHN 3JI0pPOBOTO M 0€301MacHOT0 00pasa KU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOIICHHWS K COOCTBEHHOMY (HU3HUYECKOMY H ICHXHYECKOMY
3I0POBBIO; COOJIIOACHUS MTPaBUII 0€30MacHOTO 0OpallleHUsI C BEIIECTBAMU B OBITY,
MOBCEHEBHOM XU3HU M B TPYAOBOU JESITEIBHOCTH; TOHUMAHUSI IIEHHOCTH TPABUI

WHIVNBUYyaIbHOTO U KOJUIEKTUBHOTO O€30MacHOTO
MOBEJCHUSI B CHUTYallUsAX, YTPOKAIOIIMX 3J0POBBI0 M JKU3HU JIOACH; OCO3HAHUS

MTOCJICICTBUIA U HETIPUATHS BPEIHBIX IPUBBIUCK (YIOTPEOICHUS

aJIKOTOJISI, HAPKOTHKOB, KypeHus); 5)
TPY/I0BOT0 BOCITUTAHUSA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B yLIe6HO'HCCHeI[OBaTCHBCK0ﬁ ACATCIBbHOCTH,

OOLIIECTBEHHO MOJIE3HOM, TBOPUYECKOW M JPYIMX BUIAX JEATEIbHOCTH; YCTAaHOBKH Ha
AKTHBHOE YYaCTHE B PELICHUU NPAKTUYECKUX 3374 COLUATIbHOM

HaIpaBJIICHHOCTH (B paMKaxX CBOEro KJacca, IIKOJbI); HWHTEepeca K MPaKTHYECKOMY
M3Y4YEHUIO MPOQECCuil pa3IMuHOTO POJa,

B TOM YHUCJI€ Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUW MO XUMHUH;, YBAXKEHUS K

Tpyay, JIOASM TpyJda W pe3yjbTaraM TPYIOBOW AEATEIbHOCTH; TOTOBHOCTH K
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OCO3HAaHHOMY BBIOOPY HWHIMBHUAYAJbHOW TpaeKTOpUM O0Opa3oBaHUs, OyayIiei
npodeccun u peanuszanui COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB M TOTPEOHOCTEH OOIIIECTBA;
6) 3K0J10rN4eCKOro0 BOCIIUTAHMS:
9KOJIOTMYECKH 11€J1IeCO00Pa3HOT0 OTHOIICHHUS K IPUPO/IE, KaK HCTOUYHUKY
CYIIIECTBOBAHMS KMU3HU Ha 3eMJie; TOHUMAaHWUS TJI00ATBHOTO XapaKTepa YKOJIOTHIESCKUX
npoOJieM, BIUSTHUS
SKOHOMHUYECKUX TMPOIECCOB HAa COCTOSHUE NPUPOJHONM U COLMAIBHON Cpeibl;
OCO3HaHUSI HEOOXOAUMOCTH UCIIOIB30BaHUS JOCTUKEHUN XUMUU JJI PEUICHUS

BOIIPOCOB PAlMOHAJIBHOTO IPUPOAOIOIb30BaHUSA; AKTUBHOTO HENPUATHS JIEUCTBUU,
NPUHOCSIIUX BPE OKPYKAOUIEH TPUPOIHON
cpede, yYMEHHsS MPOTHO3UPOBATH HEOJATOMPUSATHBIC DKOJIOTUYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX  JEUCTBUM M NOPEAOTBpalllaTh HX; HAJIMYKSL  PA3BUTOIO
DKOJIOTUYECKOTO  MBIIUIEHUs, JKOJOTMYECKOM KYJIbTYpbI, OIIbBITA JESITEIBbHOCTHU
HKOJIOTUYECKON HAIPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCA UMM B MO3HABATEIILHOM,
KOMMYHUKATUBHON U COLIMAJIBHOM TMpPaKTHKE, CHOCOOHOCTH M YMEHHUS AaKTUBHO
MPOTUBOCTOSITh UJICOJIOTUN XeMO(oOuH; 7) HEHHOCTH HAYYHOT0 MO3HAHMS:
c(hOpMUPOBAHHOCTU MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKM W OOIIECTBEHHOW MPAKTUKH; TMOHUMAHHS CHEIUPUKH XUMHHM Kak
HayKH, 0CO3HaHuA €€ posiv B GOPMUPOBAHUU
paIlMOHANIBHOTO HAYYHOTO MBIIUIEHUS, CO3/IaHUM LEJTOCTHOTO MPEJACTaBICHUs 00
OKPYXarILIeM MUpPE KaK O €IUHCTBE NPUPOJBI U YEJIOBEKA, B MO3HAHUU INPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHWH TMPoOJeM COXPAHEHHUS MPUPOJHOTO PABHOBECHUS;
yOEeXAEHHOCTH B 0CO0ON 3HAYMMOCTH XUMUHM JJISI COBPEMEHHOW IMBUJIM3AIUU: B €&
T'YMaHUCTUYECKOW HAMpPaBICHHOCTH W BaXHOM pOJM B CO3MaHUM HOBOU 0a3bl
MaTepUaIbHOW KYJIBTYPhI, PEHICHUU TIJI00ATbHBIX MPOOJEM YCTOWYHMBOIO Pa3BUTHS
YEJIOBEUYECTBA —  CHIPbEBOM, DHEPre€TUYECKOM, THIIEBOM U  IKOJIOTHYECKOU
0e30macHOCTH, B Pa3BUTUM MEIUIIMHBI, OOCCIICYEHHH YCJIOBHM YCIENTHOTO Tpyaa U
HKOJIOTHYECKH KOMMOPTHON >KU3HU KaXKIOTO ujeHa OO0IIeCTBa; €CTECTBEHHO-HAYYHOM
rPAaMOTHOCTH: TIOHMMAaHMS CYIIHOCTH METOJOB TIIO3HAHUS, WCHOJIb3YEMBIX B
€CTEeCTBEHHBIX HayKaX, CHOCOOHOCTU UCTOJIb30BaTh MOJydYaeMble 3HAHUS ISl aHATU3a U
OOBSCHEHHsSI SBJIICHHM OKPYXKAIOIIETO MHUpA M TMPOUCXOMSAIIMX B HEM H3MECHECHHH,
YMEHUS JIeNaTh 000CHOBAHHBIC 3aKTIOYCHHS HA OCHOBE HAYYHBIX (DaKTOB U UMEIOIIHXCS
JAHHBIX C LIEJIbIO TOJYYEHHS JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITEIILHO
MCIOJIb30BaTh XUMUYECKUE 3HAHUSI ISl pEIICHUS

HpO6J’I€M B PCAJIbHBIX JXU3HCHHBIX CHUTYAIHAX, HHTCpECa K
IIO3HAaHHIO " HCCJ’ICI[OB&TGJ'IBCKOIZ ACATCIIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTHBHOMY TOJIYYCHHUIO HOBBIX 3HAHWW MO XHMHUU B COOTBETCTBHH C YKU3HCHHBIMU
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HOTPEOHOCTAMU; UHTEpeca K OCOOCHHOCTSM Tpyda B pa3iMdHbIX cdepax
npodeccruonanbHON

NEATEIIBHOCTH.
METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHbIe pe3yiabTaThl OCBOCHHUS YUEOHOTO IpeaMeTa « XMMUs» Ha YPOBHE
cpeaHero o0Iiero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUIS dbopMupoBanus MHUPOBO33pPEHUS oOy4arommxcs
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAayUYHblE MOHSTHS, OTPaKaroIUe
LEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M clneuuduKy MeETONOB IO3HAHMI,
UCTIONb3YEMBIX B ECTECTBEHHBIX HayKaX (MaTepus, BEILIECTBO, JHEPIUs, SBJICHHE,
IpOIECC, CUCTeMa, HAy4HbIH (DaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpusi, HUCCIelOoBaHUE, HaOMIOJEHUE, W3MEpPEHHEe, OKCIEPUMEHT U  Jpyrue);
yHHUBEpcaJbHbIC yueOHbIe NeCcTBUs (TT03HABATENbHBIC, KOMMYHHUKATHBHBIC,
peryisTuBHbIE), o0OecreuynBamue GopMupoBaHue (HyHKIHOHAIBHON T'PaMOTHOCTH H
COLIMAIBHOM KOMIIETEHIIMM O0YYaroIIMXCs; CIOCOOHOCTh O0YUYarOIIMUXCsl UCIIOIb30BaTh
OCBOEHHBIE MEXIAMCLUUIIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS WM YHHUBEpPCAJbHBIC
yueOHbIe AEMCTBUSI B I03HABATEIBHON U COLMAIBHOM MPAKTUKE.

MertanpeameTHple  pe3yabTaThl  OTPaKalOT  OBIAJCHHE  YHHUBEPCAIbHBIMHU
y4eOHBIMU TTO3HABATEIbHBIMHI, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JCHCTBUSIMHU.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eHCTBUS
ba3oBble Jioruueckue aeMcTBUA:
CaMOCTOSITENIbHO (DOPMYJIMPOBATH U aKTYaJU3UPOBATh MPoOJIeMy, BCECTOPOHHE €€
paccMmaTpuBaTh; OMPEACNISIThH e IESITEIbHOCTH, 3aJjaBasi mapaMeTphbl U KPUTEPUH UX
JIOCTYKCHMS,

COOTHOCHUTB PE3YJbTAThl ACATEIBHOCTHA C MOCTABJICHHBIMU LEIAMU; UCIOIb30BaTh MPHU
OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOI'O MBILIUJICHUS! — BBIACIATh XapaKTEPHbIE
IPU3HAKM  TIOHATUM W yCTAHABIMBAaTh HUX  B3aUMOCBS3b,  MCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHATUS JUIsi OOBSICHEHUSI OTHIENbHBIX (DAKTOB U  SIBJIICHU;
BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIACCU(UKAIIUU BEIIECTB U XUMHUUECKUX
pEeaKuunii;

YCTaHABJIMBATh MPUUYMHHO-CJIEACTBEHHBIC CBSI3U MEXKIY U3YUYa€MbIMU SBJICHUSIMU;
CTPOUTH JIOTMUECKUE paCCYX I€HUs (MHAYKTUBHbBIC, IEAYKTUBHbBIC, [0 AHAJIOTHUH),
BBISIBJIATH 3aKOHOMEPHOCTM M NPOTHUBOPEYMS B PACCMATPUBAEMBIX SBJICHUSIX,
dbopMynupoBaTh BBIBOALI M 3aKJIIOUYEHHUS, MPUMEHSATH B TIpollecCe IO3HAHMS,
VCIOJIB3YEMbBIE B XUMHHU CUMBOJINYECKUE
(3HAKOBBIE) MOJIETTH, MPEOOPA30BBHIBATH MOJICIBHBIC MIPEACTABICHUS — XUMUYECKUMA 3HAK
(cuMBOJI) AJEeMEHTa, XuMHUUeckas (hopMmysia, ypaBHEHHE XUMHUYECKON pEaKkIUuu — TMpHU
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pellieHn y4eOHBIX TMO3HABaTENbHBIX U MPAKTUYECKUX 3aj]ad, MPUMEHSATh Ha3BaHHbBIC
MOJICJIBHBIE MPEACTABICHUSA [JI1 BBISBICHUS XapaKTEPHBIX NPU3HAKOB H3y4aeMbIX
BEIIECTB M XMMUYECKUX PEAKIIHH.

ba3oBble uccienoBarebCcKue AeicCTBHUA:

BJIAZICTh OCHOBAMHM METOJOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMHYECKUX
peakiuii; GopMyJIUpOBaTh 1IEU U 3aJ1a4d UCCIIEA0BaHUs, UCII0JIb30BaTh ITOCTABIICHHBIC
U CaMOCTOSATENIBHO C(hOPMYJIMPOBAHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI JyIs1 (DOPMHPOBAHUS THUIIOTE3BI MO TPOBEPKE MPABIILHOCTH BBICKA3BIBAEMBIX
CYXXIECHHM; BIAJCTh HABBIKAMH CAMOCTOSITEJIBHOTO IUJIAHUPOBAHUS W MPOBEACHUS
YYEHUYECKHUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaOM0JaTh 3a XOJO0M IIporiecca,
CaMOCTOSITEJIbBHO MPOTHO3UPOBATH €ro pPe3yibTaT, (GopMmyaupoBaTh OOOOIIECHUS U
BBIBOJIbI OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHUSA, COCTABIISATH
000CHOBaHHBIM OTYET O MpoJeIaHHON paboTe; MPUOOpPETaTh OMBIT YYEHUUECKOM
MCCIIEIOBATENIbCKOM U MIPOEKTHOMU JIESITETbHOCTH,

MPOSIBIISATh CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY MTOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHUS.

Pa6ora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMUYHBIX UICTOYHUKAX MH(OpPMAUU (HAYUYHO-TIOMYJISIpHAS
JUTepaTypa XMMUYECKOTO COJEp KaHUs, CIPaBOYHBbIE MocoOus, pecypcbl MHTepHeTa),
aHAJIM3UPOBATh UH()POPMALIUIO PA3TUYHBIX BUJOB U (JOPM IMpPENCTaBICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh W HEMPOTHUBOPEUMBOCThH; (POPMYIMpOBATH 3ampoChl U
OPUMEHSTH PA3IMYHbIE METO/IbI IPU MTOUCKE U OTOOPE
uHbOpMaIuu, HEOOXOAMMOM ISl BBHIOJHEHUS] Y4€OHBIX 3ajjad ONpeAesEHHOrO THUIa;

IpUOOpETaTh OMBIT UCIOJIB30BaHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTM M Pa3JIMYHBIX [OUCKOBBIX CHUCTEM; CaMOCTOSATENILHO ~ BBIOUpATh
ONTUMAaJIbHYIO (POpMY MpeacTaBiIeHUs HHOPMAITUU
(cxeMbl, TpauKy, TUarpaMMsbl, TaOJUIbI, PUCYHKH U JIPYTHE); UCIOIB30BaTh HAYUYHbIN
SI3bIK B KAUYECTBE CPEJICTBA MTPU pabOTE ¢ XUMHUUECKOM
uH(popMaIMe: MPUMEHATh MEXIPEIMETHBIE (PU3NUECKHE U MAaTEMATUUYECKUE) 3HAKU U
CUMBOJIBI,  (opMynbl,  aOOpeBUATyphl,  HOMEHKJIATypy;  HCIOJIb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH.

KOMMyHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁﬂme IleﬁCTBHﬂ:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYk/IaeMOM TEMbI B X0O/I€ TUAJIOTA
W/WIM  JUCKYCCUHM, BBICKAa3bIBaTh HJEH, (DOpMyIUpoBaTh CBOU MPEIJIOKEHUS
OTHOCHUTEIBHO BBINOJHEHHS TPEIJI0KEHHON 3aJauy; BBICTYyNaTh C IPE3EHTALHEH
pEe3yJbTaTOB II03HABATEJIBHOW JEATEIBHOCTH, IIOJYYEHHBIX CAMOCTOSATENBHO WU
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COBMECTHO CO CBEPCTHHKAaMH IIPU BBINOJHEHHUH XHUMHUYECKOTO JKCIIEPUMEHTA,
MPAKTUYECKON pabOThl MO HUCCIIECIOBAHUIO CBOMCTB M3Y4Ya€MbIX BEIIECTB, peaau3aiiiu
y4eOHOTO MpoekTa W (OPMYIUPOBATh BBIBOABI IO pE3yJbTaTaM TMPOBEIEHHBIX
UCCJIEIOBAHUM TyTEM COTJIaCOBaHUSl TMO3MIMI B XOJe OOCyXJIeHus U oOMeHa
MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpPCAJIbHbIE Y4eOHbIE JeMCTBUS CaMOCTOSTEILHO
IUIAaHUPOBATH 17} OCYLIECTBJISATh CBOIO II03HABATEJIbHYIO

NEeATEIBHOCTb, ONPENEAs €€ UEeNH U 3a1a4i, KOHTPOJIUPOBATh U 110 MEPE
HE0OXOAMMOCTH KOPPEKTUPOBATh NpeiaraeéMblii alrOPUTM JIEUCTBUI NpU
BBITMIOJTHEHUH YUYE€OHBIX M HCCIIEI0BATENbCKUX 3a/1a4, BEIOUpaTh Hanbosee

3¢ (deKTUBHBIN CIOCO0 UX PEIICHUS ¢ YUYETOM MOJyUYEHUsI HOBBIX 3HAHUM O BEIIECTBAX U
XUMHUYECKUX PEAKIUAX; OCYIIECTBISATh CAMOKOHTPOJIb CBOEH JECATENBHOCTA HA OCHOBE
caMoOaHaJIn3a u

CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI 10 KJIACC

[IpenmMeTHbIe pe3ynapTaThl OCBOEHUA Kypca « OpraHndecKas XuMUs»» OTpakaroT:

c(OPMHUPOBAHHOCTH MPEACTABIECHUI O XUMUYECKON COCTaBIISIIOIIEH €CTECTBEHHO-
HAayyHOM KapTUHBI MHUpa, POJIM XUMUU B TIO3HAHUM SIBJICHUH MNPUPOIBI, B
(OpMHUPOBAHNN MBIIIJICHUS U KYJIbTYPbl JUYHOCTH, €€ (QYHKIIMOHAIBHONU IPAMOTHOCTH,
HEOOXOMMON ISl peHIeHHs] MPAKTUYECKUX 3a7ad M IKOJOTUYECKH O0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3J0POBBI0O W TNPUPOJHOM CpENE; BIANCHUE CHCTEMOMN
XUMHYECKHUX 3HAHUH, KOTOpasi BKIIFOUAET: OCHOBOIIOIATAIOIIHE
HNOHSATUS (XMMUUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa,
BaJICHTHOCTb, JJIEKTPOOTPHUIIATEIFHOCTh, XUMUYECKas CBA3b, CTPYKTYypHas (popmyra
(pa3BépHyTas U COKpaliéHHas), MOJib, MOJIIpPHAsI Macca, MOJISIPHBIN 00BEM,
YIJIEpOAHBIN CKeNeT, PyHKIIMOHAIbHAs TPpyIa, paauKai, U30Mepus, U30MepHI,
TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YTJIEBOAOPO/Ibl, KUCIOPOI U a30TCOAEpKAILNe
COETUHEHMsI, MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO, BRICOKOMOJIEKYJIIPHBIC
COCIIMHEHHS] ); TEOPUH U 3aKOHBI (TEOPHs CTPOSHHUSI OPTAaHUYECKUX BemecTB A.M.
ByTnepoBa, 3ak0H coOXpaHEHHsI MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKHI
S3bIK XUMHUH; MUPOBO33PEHUECKHUE 3HAHUS, JIeXkKAIINe B OCHOBE TOHUMAaHUS
NPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKHUX SBIICHUH, (PAKTOIOTHIECKHE CBEICHUS O
CBOMCTBAX, COCTaBe, MOTYYCHHH U O€30MMaCHOM HCIIOIh30BAHUH BaYKHEHIITNX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN JAEATEIbHOCTH YEJIOBEKa;
C(OPMUPOBAHHOCTH  YMEHHI BBISIBJISITH  XapaKTEepHbIE MIPU3HAKU
MIOHSITUH,
yCTaHaBIMBAaTh WX B3aMMOCBSI3b, HCIOJIB30BAaTh COOTBETCTBYIOIIME TOHATUA TIpU
OMHMCAaHWU COCTaBa, CTPOEHUS M NPEBpPALICHUH OpPraHUYECKUX COEIWHEHUH;
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c(hOpMUPOBAHHOCTh YMEHUHN HCIIOIB30BATH XUMUYECKYIO CUMBOJIUKY JIJIs COCTaBIECHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) GOpMyTT OpraHUIECKUX
BEIICCTB U YPaBHEHUN XUMHUYECKHX pEaKIMi, H3rOTaBINBaTh MOJEITU MOJEKYJI
OpPTaHMYECKUX BEIIECTB JJI WLTIOCTPAIIMHN UX XUMUYECKOTO U

IPOCTPAHCTBEHHOTO  CTPOCHHs;  CHOPMUPOBAHHOCTH  YMEHUH  yCTaHaBIUBATh
NPUHAICKHOCTh U3YYCHHBIX OPraHMYECKUX BEIIECTB MO MX COCTaBy M CTPOCHHIO K
omnpeneaéHHOMY  KJIAacCy/TpyIe  COeIWHEHUW  (YIJIeBOJAOPOABI,  KHUCIOPOJA U
a30TcoepXkKalllie COCIUHEHHUS, BBICOKOMOJIEKYJISIPHbIE COCIUHEHHsI), IaBaTh UM
Ha3BaHUA 10 cuctemarnueckoir Homenkiatype (IUPAC), a Takke nNpuBOAUTH
TpUBUAJIbHBIE HA3BaHUSl OTICIBHBIX OPraHUYECKHX BEHIECTB (ITHIJICH, NPOIUJICH,
alleTWICH, OJTWICHIJIMKOJIb, TJUIEpUH, ¢eHon, ¢GopManbIerul, aleTalbIeru,
MypaBbUHAas KUCJIOTA, YKCYCHasi KUCJIOTa, OJIEMHOBAs KUCJIOTA, CTEApPUHOBAS KHCIIOTA,
IIII0K03a, (DpyKTO3a, Kpaxmani, LEeUII0I03a, IIHIUH); CPOPMUPOBAHHOCTh YMEHUS
OTIpECIIATH BUIBl XUMHUECKOH CBSI3U B OPTaHMUECKUX

COEIMHEHUSAX (OAUHAPHBIE M KpaTHbIE); CPOPMUPOBAHHOCTb YMEHHS HPUMEHATH
IIOJIOKEHHUSI TEOpPUM CTPOCHMsS opraHndeckux BemectB A.M. byrnepoBa s
OOBSICHEHUSI 3aBUCUMOCTH CBOWCTB BEHIECTB OT HMX COCTaBa M CTPOCHHUSA;, 3aKOH
COXPAaHEHHUsI MacChl BEIECTB; CPOPMUPOBAHHOCTb YMEHMH XapaKTEpHU30BaTh COCTaB,
cTpoeHue, (U3nYecKue u

XUMHYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTEIICH PA3IMYHBIX KJIACCOB OPTaHUYECKHX
BemecTB  (MeTaH, 3TaH, OTWICH, TMNPONWICH,  ameTwWieH, OyragueH-1,3,
MeTwiOyTaaueH1,3, O€H30J1, METaHOJI, 3TAaHOJI, ATHJICHTJWKOJb, TIWIEPUH, (EHOI,
alleTanbpAerull, MypaBbUHas M YKCYCHasl KHMCIOTBI, TJIIOKO3a, Kpaxmall, LEeJUII0JI03a,
AMHUHOYKCYCHAsl KHCJIOTa), WJUTIOCTPUPOBATh TEHETHUYECKYI0 CBS3b MEXAY HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUYECKHX PEAaKIUil C  HCIOJIb30BAaHHEM
CTPYKTYpPHBIX (opmys; cHOPMHUPOBAHHOCTh YMEHMsI XapaKTepU30BaThb HCTOYHUKHU
YTJIEBOAOPOIHOIO

ChIpbs (HE(QTh, MPUPOJHBIA ra3, yroip), CocoObl UX MepepabOTKH U MPAKTHYECKOE
NPUMEHEHHE TMPOIYKTOB TepepaboTku; CcHOPMHUPOBAHHOCTh YMEHHHA TMPOBOJIUTH
BBIUMCJICHUS] IO XMMUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO
BElIECTBA WM NPOAYKTA PEaklUu MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOIO
U3 UCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIINH); C(HOPMHUPOBAHHOCTh YMEHUH BIAJIETh
CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJaX Hay4HOI'O MO3HAHUS, UCIIOIb3YyEMbIX B XUMUU
OpU UW3YYEHMHM BEIIECTB M XUMHUYECKUX fABJICHUH (HaOmioneHue, H3MEpeHue,
IKCIIEPUMEHT, MOJCIMPOBAHKE), WCIOJb30BaTh CHUCTEMHBIE XMMHYECKHE 3HAHUS st
NPUHATHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIlUSX, CBSI3aHHBIX C BEIIECTBAMHU
U WX IpUMEHEHueM; cHOpMHpPOBAHHOCTh YMEHHMM COOIONATh MpaBuia MOJIb30BaHUS
XUMHUYECKOHN TTOCYI0N U 1ab0paTOpHBIM 000PY0BAaHUEM, a TAKXKE MPaBHIIa 0OpaIeHUs
C BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIMSMH IO BBIIOJHEHHIO J1A00PAaTOPHBIX
XUMHYECKHUX OIBITOB; C(HOPMUPOBAHHOCTh YMEHUW IUTAHUPOBATH W  BBITOJHATH
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XMUMHUYECKUN 3KCIEPUMEHT (IPEBpAIleHUsT OPraHMYECKUX BEILIECTB IPU HArpeBaHUM,
NOJIyYEHUE STUJIEHA U M3YYECHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKI[MU OPraHUYECKHX
BEIIECTB, JCHATypalus OEIKOB MpU HarpeBaHWUU, IIBETHHIE pPEaKIUU OEIKOB) B
COOTBETCTBUU C NPaBUJIAMH TEXHUKH OE€30MACHOCTH IPHU OOpalllEeHUHU C BEUIECTBAMU U
7a00paTopHbIM  OOOpYAOBaHUEM,  MPEJICTaBIATb  PE3YyJIbTaTbl  XUMHYECKOI'O
JKCIIepUMeHTa B ¢GopMe 3alMuCHd YpPaBHEHHM COOTBETCTBYIOIIMX pEAKIHA U
(opMyIIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJILTATOB;

COPMUPOBAHHOCTh ~ YMEHUN  KPUTUYECKM  aHAJIU3UPOBATh  XHMHUYECKYIO
UHpOpMAIMIO, TOJY4YaeMyl W3 pa3HbIX HMCTOYHHMKOB (CpelICcTBa  MacCOBOM
nHpopmarumu,

WuTepHeT u apyrux); copMUpOBaHHOCTh YMEHUN COOIIOAATh MpaBMila HKOJIOTUYECKU

11e51eco00pa3HoOro
MOBEJEHUS B OBITY U TPYAOBOU JEATEIBHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/10POBbS U
OKpY Karollel MPUPOAHON Cpeibl, 0CO3HABATh OMACHOCTH BO3/ICHCTBUS Ha KUBBIC
OpraHU3MBbl ONPEEIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAasl cMbIch nokazarens [TIK,
MOSICHATH HA MIPUMEPAX CIIOCOOBI YMEHBIIEHUS U TPENOTBPAILCHHS UX BPEIHOTO
BO3JICHCTBHS HA OPTAaHU3M YEJIOBEKA; 1JIs1 00y4YaroUMXcsl C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3710POBbsI: YMEHHUE MPUMEHSATh 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX
METOJIaX MMO3HAHUS BEIIECTB U XMMUUYECKUX SIBICHUM; IS CIENbIX U CIa00BUASIINX
00y4aroluXcsl: YMEHUE HCTI0NIb30BaTh Pelbe(pHO

TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1ist 3anucu XumMudeckux Gopmyi.

11 KVIACC

[IpenmetHBIe pe3ynbTaThl OCBOSHMs Kypca «OOImas u HEOpraHUYecKas XUMUS
OTpa)karoT:
c(hOpMHUPOBAHHOCTh NPEACTABICHUMA: O XUMUYECKOU COCTAaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMUU B IO3HAHUU SABJICHUN IPUPOBI, B
GOpMUPOBAHUM  MBIIIJICHUS U KYJbTYpPbl JUYHOCTH, €€
(G YHKITMOHATIBLHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJISl PEIICHUS MPAKTHICCKUX
3a/1a4 U SKOJIOTHYECKH 0OOCHOBAHHOI'O OTHOIIICHHUS K CBOEMY 3JIOPOBBIO M IIPUPOTHOM
cpelie; BIIAJEHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPast BKJIIOYAET:
OCHOBOIIOJIAraOIUe MOHATHS (XUMUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, d-
3JICKTPOHHBIC OpOUTAII ATOMOB, VOH, MOJIEKYyJIa, MOIJIb, MOJISIPHBIN
00BEM, BAJICHTHOCTb, JIEKTPOOTPULIATEIHOCTD, CTETIEHb OKUCJIEHHUS,
XUMHYECKas CBS3b (KOBAJEHTHAs, HOHHAs, METaJUTMYECKasi, BOJIOPOIHA),
KPHUCTAJUIMYECKas PEIIETKA, TUIIBI XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJICKTPOJIUTHYECKAS] UCCOIUAIMS, OKUCIIUTENIb,  BOCCTAHOBUTEID,
CKOPOCTh ~ XHMHWYECKOU peaKlUM, XHUMHYECKOE PaBHOBECHUE);
TEOpUH u 3aKOHBI (Teopus 3JIEKTPOJIMTUYECKOMN
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IHrccourannu, nepuoanueckuit 3akon .M. MenaeneeBa, 3aK0OH COXpaHEHUS

MACCHI BEIIECTB, 3aKOH COXPAHEHHUS U TPEBPALLIECHUS SHEPTUU TPU XUMUUYECKUX
peakIusx), 3aKOHOMEPHOCTH, CUMBOJIUYECKHM SI3bIK XUMUHU, MUPOBO33PEHUYECKUE
3HAHMS, JISKAIIME B OCHOBE MOHUMAHUS MPUUMHHOCTA U CUCTEMHOCTH XUMHYECKUX
SBJICHUH, (DaKTOJOTHUECKHUE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJTYYSHUH B 0€301acCHOM
MCIIOJI30BaHUN BOXKHEHIITNX HEOPTraHUYECKUX BEIIECTB B OBITY M IPAKTUUECKOM
NEATEIbHOCTU YeNloBeKa; ChOPMUPOBAHHOCTD YMEHUU BBISIBISATH

XapaKTepHbIC MPU3HAKUA  TIOHATHUH,

YCTAaHABJIMBAaTh HUX B3aMMOCBA3b, MCIIOJIB30BATH COOTBETCTBYIOIIUE IIOHATUA  IIpU
ONMCAaHWH HEOPTaHWYECKUX BEUIECTB U UX IIPEBPALLCHUN;

C(bOpMI/IpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaThH XUMHYCCKYIO CUMBOJIUKY

JUISL  COCTaBJICHMS bopmyn BEIIECTB U YpaBHEHUN XUMHUYECKHUX
peakuuii, cucreMatudeckyto HomeHkKIatypy (IUPAC) u TpuBuaibHbIe Ha3BaHUS
OTJEJIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIil ra3, yrileKUCIbIi ra3, aMMHax,
rai€Hasi U3BeCTb, HEral€Hasi U3BeCThb, IUTHEBAS COJA, TUPUT U JPYTHE);
c(hOpMHUPOBAHHOCTh YMEHUI ONPEAEIISITh BAJICHTHOCTD U CTENIEHb OKUCIICHUS
XUMHYECKHUX 3JIEMEHTOB B COEUHEHUSIX PA3JIMYHOIO COCTABA, BUJ XUMUYECKOU CBA3H
(xoBaJIeHTHasi,  MOHHaf, METaJUINYecKasi, BOJOPOIHAS) B

COCIUHEHUSAX, THUIl KPUCTAJUIMYECKOMN PEIIETKA KOHKPETHOIO BEILIECTBA
(aTOMHas1, MOJIEKYJISIpHAS, NOHHAS, METAJUNIMYECKasl ), XapaKTep CPebl B BOJHBIX
pPacTBOpAaX HEOPTraHUYECKUX COETUHEHUI; C(HOPMUPOBAHHOCTh YMEHUHN YCTaHABIUBATh
IIPUHAJIEKHOCTD HEOPTAaHUYECKUX BEILIECTB 10 UX COCTABY K ONPEACIEHHOMY
KJIaCcCy/Tpynie COeIMHEHUN (ITPOCThIE BEUIECTBA — METAJLIBI U HEMETAJUIbI, OKCUJIBI,
OCHOBAHMSI, KUCJIOThI, aM(OTEpHbIE TUIPOKCHUIBI, COJN); CHOPMHUPOBAHHOCTh YMEHHA
pPacKpbIBaTh CMBICH Niepuoandeckoro 3akona [[.11. MenaeneeBa u 1eMOHCTPUPOBATH
€ro CUCTEMAaTU3UPYIOILYI0, OObSICHUTEIbHYIO U TPOrHOCTUYECKYIO (DYHKIINH;
c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTEpPU30BATh FJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKHUX IEMEHTOB 1—4 nepnonos Ilepnoanueckoi cCucTeMbl XUMHYECKUX
anemeHToB J[.M. MenpeneeBa, UCTIONb3ys MOHATHS «S-, P-, d-3JIeKTPOHHBIC OPOUTAIINY,
«QHEPreTUYECKUe YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWCTB XMMUYECKHX JIEMEHTOB U UX COEUHEHUI MO MEpUOAaM U rpymnam
ITepuoauueckom cucTeMbl XUMHUYECKUX diieMeHTOB J[.1. Menneneesa;
c(OpMUPOBAHHOCTH YMEHHI XapaKTepru30BaTh (OMUCHIBATh) OOLINE XUMUUYECKHE

CBOMCTBA HEOPraHMYECKUX BEIIECTB  PA3JWYHBIX KJIACCOB,  IMOATBEPXKAATh
CYIIECTBOBAHUE T€HETUYECKOU CBSI3U MEXKIY HEOpPraHU4YEeCKUMU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;
c(hopMHUPOBAHHOCTH YMEHMUS KJIaCCU(UIIMPOBATH XAMUYECKHUE
peakiuu
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M0 Pa3IMYHBIM TPHU3HAKaM (YUCIy M COCTaBYy PEarnpyrolIUX BEIIECTB, TETIOBOMY
ah(deKTy peakiuu, HU3MEHEHWIO CTENEHEH OKHUCICHUS DJJIEMEHTOB, OOpaTHMOCTH
peaKIuy, y4acTHIO KaTajan3aTopa); CGOPMUPOBAHHOCTh YMEHUHN COCTABIISATh YPaBHEHUS
peaKIuii pa3IunIHBIX THUIIOB,
TIOJTHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHA, yYUTHIBAsl YCIOBHS,
IIPY KOTOPBIX ATH PEAKITUU YT A0 KOHIIA;
cOPMUPOBAHHOCTh  YMEHUH NPOBOANTH PEAKIUH,  IOATBEPKIAIOIINE
KaueCTBEHHBIN COCTAB PA3IMYHBIX HEOPTAHUUYECKHUX BEIIECTB, PACTIO3HABATH OTIBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTaHMUECKUX BEIICCTB;
chOPMHPOBAHHOCTh  yYMCHUI PacCKpBIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIIUI MMOCPEICTBOM COCTABJICHUS AJICKTPOHHOTO OallaHca 3THUX
peaKuui;
c(hOpPMHPOBAHHOCTh YMEHHUH OOBSICHSATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM

peakiuu OT Pa3IMUHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOrO0 paBHOBECHUS B
3aBUCHMOCTH OT BHelIHero Bo3zaencteus (npunuun Jle llaTtense); chpopmupoBaHHOCTH
YMEHUH XapaKTeprU30BaTh XUMUUYECKHUE MPOLECCHI, JEKAIINE

B OCHOBE MPOMBIIUICHHOIO TIOJYYEHUS CEPHOM KHUCIOThI, aMMHaKa, a TaKKe
c(hOpMUPOBAHHOCTH MPEJCTABICHUI 00 OOIIMX HAYYHBIX MPUHIUIIAX U SKOJOTHUECKUX
npoOjieMax XUMHUYECKOTO0 MPOU3BOJACTBA; CHOPMUPOBAHHOCTh YMEHUN TPOBOJUTH
BBIUHCIICHUS C WCIOJIb30BAHUEM IOHATHUS «MAcCOBasl JOJS BELIECTBA B PaCTBOPEY,
O0OBEMHBIX OTHOIIECHUN Ta30B MPU XUMHUYECKHX PEAKIUSAX, MACChl BEIIECTBA WIIH
00b€Ma razoB MO M3BECTHOMY KOJIMYECTBY BEILECTBA, MAacCe€ MU OOBEMY OJHOTO U3
YYacTBYIOIIMX B PEaKIMM BEIIECTB, TEIJIOBOro »¢@dexra peakiuu Ha OCHOBE 3aKOHOB
COXpPaHEHMS  MacChl  BEILIECTB, NPEBpALCHUS W  COXPAHEHUsI  DHEPIUU;
c(hOpMUPOBAHHOCTh YMEHUM COOJIIOAATh MpaBuUja MOJb30BAHUS XUMUYECKOU MOCYI0M
U J1ab0opaTOpHbIM OOOpYJOBaHUEM, a TAKXKE MpaBUiia OOpalleHUs C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKIIUSMHU 1O BBITIOJHEHUIO JaOOPATOPHBIX XUMHUYECKUX OTBITOB;
c(hOpMUPOBAHHOCTh YMEHUHM TIJIAHUPOBATH U BBIMOJIHATH XUMHUYECKUN DKCIIEPUMEHT
(pa3noxeHue Mepokcua BOJIOPOJa B MPUCYTCTBUU KaTaIUu3aTopa, ONPEIEICHUE CPebl
pacTBOPOB BEILIECTB C MOMOUIBI0 YHHUBEPCATBHOTO WHAMKATOPA, BIUSHUE Pa3IMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOM peakluu, peakiuy HOHHOro OOMEHa,
KaueCTBCHHBIC pEaKIUd Ha cyinbdaT-, KapOOHAT- W XJIOPHUA-aHUOHBI, HA KATHOH
aMMOHUS, pEIIEHUWE HSKCHEPUMEHTAJIbHBIX 3aJad no TeMam «Metauibsy ¢
«Hemeranmibl») B COOTBETCTBUU C MpaBUJIaMU TEXHUKH O€30MACHOCTU IMPHU 0OpallleHuu
C BemecTBaMHM U Ja0OpaTOPHBIM O00OPYIOBAaHHUEM, TMPEJCTABIATh PE3YIbTaThI
XUMHUYECKOTO IKCIIEPUMEHTa B (pOopMe 3amuc ypaBHEHUN COOTBETCTBYIOIIMX PEAKIIUMA
u

GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YyIbTaTOB; C(HOPMUPOBAHHOCTH YMEHUU
KPUTUYECKN aHATU3UPOBATh XUMUYECKYIO
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uHhopMaIMIOo,  MOJy4aeMyld M3 pa3HbIX HCTOYHHMKOB (CpeICcTBa  MacCOBOM
KOMMYyHHUKauu, WHTEepHET u [Apyrux); cHOpMHpPOBAHHOCTH YMEHHH COOJIIOIATH
npaBuia HKOJOTMYECKH I11e71eco00pa3HOro TMOBEAEHUs B OBITY U TPyAOBOH
JEATEIIBHOCTH B LENAX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAKOLIEH NPUPOIHOU
Ccpeapl, OCO3HAaBAaTh OIACHOCTH BO3JECHCTBHUS HA JKUBBIE OPraHU3MbI ONPEIEIEHHBIX
BellleCTB, MoHMMasi cMmbica mnokazarens [I/IK, moscHsaTe Ha mnpuMepax crocoObl
YMEHBIIECHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCUCTBUS HA OPraHW3M YEJIOBEKa;
JUTsl OOY4YarOIIMXCA ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMHU 37I0POBBS: YMEHUE MPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHMS BELIECTB U XUMUYECKHX SBIICHHIA;
JUTS CTICTIBIX U Ca00BUASIINX O0YYAIOIINXCS: YMEHHE UCIIOJIb30BaTh Pelibe(hHO

TOUEUHYIO cucteMy obo3Hauenuit JI. bpaiins nis 3anucu XuMu4eckux GopMyiL.
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TEMATHYECKOE
IIJTAHUPOBAHUE
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10 KITACC

No
1/

HaumenoBanue
pa3iesoB U TEM
y4eOHOTo TIpeIMeTa

KomuuecTBo
4acoB

[IporpammHoOe conepkanue

OcHOBHBIE BUBI JESTEIHHOCTU
00yJaroImmXxcst

Pa3zneu 1. TeopeTndeckne 0OCHOBBI OPraHUYeCKO XUMHHU
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1.1

[Ipeamer

OPTraHUYECKON XUMHH.

Teopus crpoeHus
OpraHUYECKUX
coenuHeHni A.M.
bytneposa

[IpenqMeT opraHM4EeCKOM XUMUU: €€
BO3HUKHOBEHUE, Pa3BUTUE U 3HAUYCHHE B
MOJYYE€HUH HOBBIX BEILIECTB U
MaTteprasioB. Teopus CTpoeHUs
OPraHUYEeCKuX coeaquHeHun A.M.
bytnepoBa, €€ OCHOBHBIE TTOJIOKEHUS.
CtpykTypHbIe (OPMYIIbl OPTaHUYECKUX
BEIIECTB. ['oMoorusi, nusoMepus.
XUMHUYECKAs CBSI3b B OPraHUUYECKUX
COCIMHEHUAX: KPaTHBIE CBS3U, G- U T~
CBSI3H.

[IpeacraBnenne o  KjIaccu(pUKaIUU
oprannyeckux Bemiects. HomeHknartypa
OPraHUYECKUX COCTUHEHUI
(cuctemMatuueckas) W TPUBHAIbHBIC
HA3BaHUSI BAXKHEUIIMX TMPEACTABUTEIIEH

KJIACCOB OpraHU4eCKuX BEILIECTB.
JKCIepUMEeHTANbHbIE MeTOAbI
H3Yy4YeHUs BeLIECTB " 170.4
NpeBpalieHu:

PackpbIBaTh CMBICT U3y4aeMbIX TIOHITHUM
(BBISIBJIATH UX XapaKTEepHbIE IPU3HAKK),
YCTaHABJIMBATh UX B3aHUMOCBSI3b.
[IpuMeEHATH MON0KEHUS TEOPUH
CTPOEHHUs OPraHUYECKHUX BEIIECTB A.
M. BytnepoBa 1151 00bsSICHEHUS
3aBUCUMOCTH CBOMCTB BELIECTB OT UX
COCTaBa U CTPOCHMUS.

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSl COCTABJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€éHHon) (opMy OPraHUYECKUX
BEILECTB.

Onpenenars BUIbI XUMHUYECKOU CBSI3U
(onuHapHbBIE, KPATHBIE) B OPraHUYECKHUX
COEIMHECHMSIX.

PackpsIBaTh posip OpraHuyeCcKON XUMHUHU
B IIPUPOJIE, XapaKTEPU30BaAThH €€
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O JlemoHcTparuu:

g 03HAKOMJIEHUE C 00pa3aMu
OpPTaHUYECKUX BEIIECTB M MaTeprajaMu
Ha MX OCHOBE;

a OTIBITHI IT0 IPEBPALIECHUIO
OpPraHUYECKUX BEIIECTB MPU HATrPEBaHUHU
(ru1aBieHue, 0OyTJIMBaHUE U TOPEHUE).

O Jlabopatopubie ombIThI: [
MOJEIUPOBAHUE MOJIEKYJI
OPraHUYECKUX BEILECTB

3HaYCHHWE B JKW3HU 4YEJIOBEKa,
WJUTFOCTPUPOBATh CBS3b C JIPYTUMH
HayKamH.

HaoOmronaTe 1 onuceIBaTh
JIEMOHCTPAIIMOHHBIC OTBITHI; IPOBOIUTH
Y ONUCHIBATH JIA0OPATOPHBIE OMBITHI U

MpPaKTUYECKUE PabOTHI

Hroro no pazneny

Paszgea 2. Yriesogopoasbl

2.1

[IpenenbHbIE
YIJIEBOAOPOBI —
aJTKAHBI

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKHN psAl. MeTaH u 3TaH —
IPOCTENIINE IPEICTABUTENN AJTKAHOB!
COCTaB, XUMUYECKOE CTPOCHHUE,
duznyeckrue 1 XuMHUYECKUE CBONWCTBA
(peaxkuuu 3aMeILeHHs U TOPEHUs),
HaXO0XKJEHUE B IPUPOJE, MOTYUEHUE U
IPUMEHEHUE

PackpbIBaTh CMBICH U3y4aeMbIX
MOHATUM (BBISIBJISIT UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABINBAThH UX
B3aUMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOLINE TIOHATUS TIPU
OIIMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILLICHUN OPTraHUYECKUX
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2.2

HenpenenvHbie
YIJIEBOAOPOIBL:
aJIKCHBI, aJIKaJUCHBI,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOECHUE,
TOMOJIOTUYECKUH psAJl. DTHIIEH —
NPOCTEUIINN TPEACTaBUTEINb AIKEHOB:
COCTaB, XMMUYECKOE CTPOCHUE,
¢u3nveckue 1 XUMHYECKUE CBOICTBA
(peakiuu ruIpupoOBaAHHSI,
rajJlor€eHUpPOBaHUs, THPATALIUY,

COECIMHEHU.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€HHOMN) (GOopMyJT OPraHUYECKUX
BEILIECTB.

YcraHaBiuBaTh MIPUHAJIEKHOCTD
BEIIECTB K OINPEJICIICHHOMY KJIacCy
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OKHCJICHHS ¥ TIOJIUMEPHU3ALINH )
HaxXOXXJEHUE B TIPUPOJIE, MTOTYyUCHUE U
MIpUMEHEHNE.

Ankaauensl: Oyraauen-1,3 u
MeTunoyTaaueH- 1,3, XxuMuaeckoe
CTPOCHHE, PEAKIIHsI TIOJIUMEPU3ALINH,
IpUMEHEHHE (JIJI1 CHHTE3a IIPUPOJIHOTO
Y CHHTETUYECKOTO KaydyKa U PE3HHBI).
AJIKMHBI: COCTaB U 0COOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUCCKUH PS/I.
ALIETWIIEH — IPOCTEUIINI
IpEeACTAaBUTEIIb AJIKHHOB: COCTaB,
XUMUYECKOE CTPOCHUE, PU3HUECKHE U
XUMHUYECKHE CBOMCTBA (PEaKIIUH
TUAPUPOBAHUS, TAJIOTEHUPOBAHHS,
TUApATAIAN TOPEHUS ), HAXOXKICHUE B
IpUPO/IC, TIOTYyUYCHHE U IPUMEHCHHE

2.3

Apomartnyeckue
YTIIEBOIOPObI

ApeHbl: GE€H30J1 U TOIYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYII,
dusznyecKkre 1 XUMUIECKIE CBOMCTBA
(peakuuu rajJoreHupOBaHus U
HUTPOBAHUS ), TOJIyYCHUE H
npuMeHeHue. Bnusinue 6eH3ona Ha
OopranmsMm uesoBeka. ['eHernueckas
CBSI3b YIJIEBOIOPOIOB

yrjieBoaopoaoB I10
CTPOCHUIO, HA3BIBATb UX

10 CUCTEMATHUYECKON HOMEHKIAType;
MIPUBOJUTH TPUBHAIBHBIC HA3BaHUS
OT/ICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJOPO/IOB.

OnpenensTe BUAbl XUMAYECKON CBSI3U B
MOJIEKYJIaX YIJI€BOJIOPOIOB;
XapaKTepru30BaTh 3aBUCHMOCTh
PEaKIMOHHOMN CITOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHEeHUe, PU3NYECKUE U
XUMHUYECKHNE CBOMCTBA, BAXKHEHUIIINC
CIIOCOOBI MOTYYCHUS] TUITUYHBIX
MPEACTABUTENICH pa3IMYHBIX KJIACCOB
yIIeBOAOPOIOB (METaHa, 3TaHa,
ATUJICHA, alleTHIeHa, OyTaauenHa -1,3,
OeH3071a, TOTyoJ1a).

BBISBISATE reHETUUECKYIO CBSI3b MEXIY
YTJIEBOJIOPOIaMH M TIOATBEPKAATh €&
HAJIMYHUE YPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKiuii C UCHOJIb30BAHUEM

COCTaBy u
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CTPYKTYPHBIX (hOpMYII.
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2.4

[IpuponHbIE HCTOYHUKHU
YTIIEBOAOPOIOB U UX
nepepaboTka

[Tpuponnsrii raz. [lomyTtHble HEDTIHBIE
ra3zel. HepTh 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KaTanuTudeckuii). [IpoayKTh
nepepadoTKku HeTH, UX IPUMEHEHHUE B
MIPOMBIIUIEHHOCTH U B ObITY. KaMeHHbII
yroJib U IPOAYKTHI €r0 MepepadOTKH.
JIKCIEPUMEHTAJIbHbIE METO/AbI

U3y4YeHHsl BellecTB U HuX
NpeBpaLleHU:

O JlemoHcTpanuu:

O kosutekiuu «HepTb» u «YTomby;
g BUaeopparMeHT «BynkaHuzamus
PE3UHBDY.

O JIaGopaTtopHbIE OTBITHI:

d KauyeCTBEHHOE OIpElIEIICHUE

yriiepoja U BOJ0POJia B OPraHUuYeCKUX
BCIIIECTBAX;
0 O3HAaKOMJICHHE C oOpasnamu

MJIacTMacc, KaydyykoB M pe3uHsl; U

MOJEIIUPOBAHUE MOJIEKYJI
YTJIE€BOJ0OPOIOB u
rajoreHONPOU3BOAHBIX. O

XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOAHOTO CHIPBS (HEPTH,
IPUPOJIHBIN ra3, yrojs), ClIOCOObI UX
nepepaboTKU U MPAKTUYECKOE
IPUMEHEHUE TI0JyYaeMBbIX IPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHHE,
HaOJI0ICHUE U ONTMCAHUE XUMHUYECKOTO
AKcIepuMeHTa (J1a00paTOpHBIE ONBITH U
IpaKTH4eCKue paboThl).

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B J1a0OpAaTOPUH TIPU
HCITOJIb30BAaHUU XUMHYECKOM ITOCYIBI 1
000py10BaHUs, a TAKXKE MpaBUIaM
oOpallieHus ¢ BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKITUSIMH
BBITIOJIHEHUS TAOOPATOPHBIX OMBITOB U
MPAKTUYECKUX PAOOT MO MOIYUSHHUIO U
M3YYCHUIO OPTaHUYECKHUX BEIECTB.
[IpencTaBusiTh pe3yabTaThI
AKCIIEpUMEHTa B (popme 3anucu
YPAaBHEHHM COOTBETCTBYIOIIUX PEAKIUN
U JIeNIaTh BHIBOJIBI HA X OCHOBE.
[IpoBOIUTH BEIYUCIICHHS IS
OTIpEJIEIICHHS] MOJIEKYIISIPHOU (DOPMYJIBI
OpraHUYeCcKOro BELIECTBA, MO
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[TpakTrueckue pabOTHI:
Ne 1. TlonyueHue 3TuIeHa U U3YUEHHUE €T
CBOMCTB.

YPAaBHEHHUIO XUMUYECKOW PEAKIIUU.
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00 PacuérHble 3aqa4u: CaMOCTOSTETHLHO IIJITaHUPOBATh U

O onpeeIeHre MOHGKynﬂpHOﬁ OCYHICCTBIIATH CBOIO ITO3HABATCIIbHYTIO
ACATCIIbHOCTD, IPUHUMATh AKTUBHOC
ydacTue B TPYIIOBOM yueOHO
JACATCIBHOCTH

(bopMyIIbl OPraHUYECKOro BEIlecTBa IO
MaCCOBBIM JIOJISIM aTOMOB XUMHYECKHUX
AJIEMEHTOB;

d Pacy€Thl IO YPABHEHUIO
XUMUYECKOM peakuu

Hroro no pazmemny 13

Paznen 3. Kucaopojacoaep:xamue oprann4yeckKue coeuHeHus!

33



denepanpHas padouast mporpamma | Xumusi. 10—11 xmaccer (6a30BbIi ypOBEHB)

3.1

Crouptel. eHon

IIpenenbHbIE OTHOATOMHBIEC CITUPTHI:
METaHOJ U 3TAaHOJI, XUMHYECKOE
CTpoeHHEe, GU3NIECKUE U XUMHYECKHE
CBOMCTBa (peaKIUU ¢ aKTUBHBIMU
MeTaJlaMU, TaJOT€HOBOIOPOIaMU,
ropeHue), npuMenenne. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa U ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHoOroaToMHbI€ CIUPTHI: STUIICHTITUKOIb
Y TJIULEPUH, XUMAYECKOE CTPOCHHUE,
dbuznyecKkre 1 XUMUYECKHE CBOMCTBA
(B3aMMOJICMCTBHE CO MICTOYHBIMU
MeTaJulaM1, KaYeCTBEHHAs! peakiysi Ha
MHOT'OaTOMHBIE CIIUPTHI).
du3noJIoruyecKoe JIeUCcTBUE Ha
opraHu3Mm 4yejoBeka. [[pumenenue
[JIMIIEPUHA U ATHUJICHTIIUKOJIS.

PackppIBaTh CMBICIT U3y4aEMbIX
MOHATUY (BBISIBIISITH UX XapaKTEPHbIE
MPU3HAKH), YCTAaHABIUBATh UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE OHATUS TPHU
OMKMCAHUH COCTaBa, CTPOCHHUS U
MPEBPAIEHAN OPraHUYECKUX
COECTMHEHU.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
JUIsl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) (hOpMyJT OPraHUYECKUX
BEILECTB.

VYcTanaBnuBaTh NPUHAIEKHOCTh
BEILECTB K OIPEAEIIEHHOMY KJIacCy IO
COCTaBY U CTPOCHHUIO, HA3bIBATh UX T10
CHUCTEMATHYECKOW HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIE HA3BAHUS

®enoi. CTpoeHUE MOJIEKYIIbL,
duznyecKkue 1 XUMUIECKHE CBOMCTBA
¢denona. TokcuyHOCTH PeHOIIa, Ero
¢uznonornyeckoe 1eHCTBUE Ha
opranmusMm uesnoBeka. [[pumenenue
dbenona

OTJIEJIbHBIX MIPEICTABUTEIICH

KU CJIOPOACOIEPKAIUX COCTUHEHUN.
XapakTepu3oBaTh COCTAB, CTPOCHHUE,
npUMEHEHUE, PU3NYECKUE U
XUMHUYECKHUE CBOMCTBA, BAXKHCUIIINE
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3.2

ANbIeruabl.
KapOoHoBBIE€ KMCIOTHI.
Crnoxusie 3¢upsl

Anpaerunbl: GopMabIeTua U
aneTanbAeTu]l, XMMUYECKOe CTPOCHHUE,
bu3nuecKre 1 XMMUYECKUE CBOWCTBA
(peakIy OKUCICHUSI U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIUH ), IOJTyYEHUE U
IpUMEHEHUE.

OaHOOCHOBHBIE Mpe/eIbHbIE KAPOOHOBBIE
KHUCIIOTBI: YKCYCHAsi KUCIIOTa, XUMUYECKOE
cTpoeHue, GpU3NIecKue 1 XUMUIECKHE
cBoMCTBA (00IIME CBOMCTBA KUCIIOT,
peakius 3TepuduKaInum), noayyeHue u
npumeHeHue. CTeapruHoBasi U OJICUHOBAs
KHUCJIOTHI KaK MPEICTaBUTENIN BBICIITUX
KapOOHOBBIX KUCIOT. MblIa KaKk COJIU
BBICIINX KapOOHOBBIX KHUCJIOT, UX
MOIOIIIEE JICCTBUE.

Cnoxuble 3UphI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MIPOIN3 CIIOKHBIX
a¢upoB. XKupsl kak

CIIOCOOBI MOTYUYCHHS TUITUYHBIX
MpEeACTABUTENICH pa3IMYHBIX KJIACCOB
KUCJIOPOJICOJICPKALINX COCTUHEHHIN
(MeTaHoOIa, 3TaHOJA, TJIUIIEPUHA,
denona, hopmanbpaeruaa,
aleTalbJIETU/a, YKCYCHON KHUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, KpaxMala,
L[EJUTIOJI03b1 ); BBISIBIISITH TEHETUYECKYIO
CBSI3b MEXXY HUMH U MOJITBEPKIATH €€
HaJU4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKkuuii ¢ UCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHUE U TPUMEHEHUE KUPOB,
XapaKTepru30BaTh UX 3HAYCHUE JIA
KU3HEAEATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMMAaCHOCTH BO3ACHUCTBHUS
Ha KUBbIE OPTaHU3MbI OIIPEACICHHBIX
OpraHUYECKUX BEIECTB, MOSCHATh Ha
IpUMeEpPax CroCOObl YMEHBIIIEHUS

MIPOU3BO/IHBIE TJIMIIEPUHA U BBICIITNX
KapOOHOBBIX KUCJIOT. [ HIpoIn3 )KUPOB

" IpeaAOTBpallCHUA UX BPpCIHOTO
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3.3

YrneBoabl

VYrieBobl: cocTaB, KiIacCH(PUKaLU
yIIeBOAOB (MOHO-, TU- U
noyicaxapuibl). ['roko3a — mpocTeimit
MOHOCaXapHI:

0COOEHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3nuecKre 1 XMMUYECKHE CBOWCTBA
TUIFOKO3bI (B3aUMOJICHCTBUE C
ruapokcugom meau(ll), okucnenue
aMMHa4YHbIM PacTBOPOM OKCHIa
cepeodpa(l), BoccraHoBieHue, OpoxKeHUE
TJIFOKO3b1), HAX0XKJIEHUE B PUPO/IE,
MIPUMEHEHUE TIIFOKO3bI, OM0JIOrHYeCcKas
POJIb B )KU3HENESITEIIbHOCTH OpraHnu3Ma
yenoBeka. dorocuntes. pykro3a Kak
U30MEP TIIFOKO3BI.

Caxapo3a — IIPEACTABUTEID
JUCaxapuyioB, TUAPOJIU3  Caxaposbl,
HaxO0XXJICHUE B MPUPOAEC U MPUMEHECHHUE.
Kpaxman u nemnono3a Kak NpUPOIHbBIE
NOJIMMEPBL:  CTPOEHHUE  Kpaxmayia H
IEJUTIONIO3bI, (PU3NYECKUE U XUMUUYECKHE

CBOICTBa Kpaxmalia (rugponus,
KAUeCTBEHHAs] peakiuss C  HOJOM).
JKCIepUMEHTAJIbHbIE MeTO/IbI
U3Y4YeHUA BelIEeCTB 7| 170,
NpeBpaLlleHU:

BO3/ICICTBHS Ha OpPraHU3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — ITPOBEICHUE,
HaOJI0/IeHUE U OTIMCAHNE XUMUYECKOTO
AKCHepUMEHTa (JTAOOPAaTOPHBIE OIBITHI U
npakTUYecKue paboThl).

CrnenoBath npaBuiiaM 0€301acHOM
paboThI B 1a0OpaTopuu npu
UCII0JIb30BAaHUU XUMHUYECKOU IOCYIBI U
000py1oBaHus, a TAK)KE MPaBUIIaM
oOpallleHUsI C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKLUSAMHU
BBINIOJIHEHUS JTAOOPATOPHBIX OMBITOB U
IPAKTUYECKUX padOT MO MOIYUESHUIO U
U3YYEHUIO OPTaHUYECKHUX BELIECTB.
[IpencraBisaTh pe3ynbTaThl
JKCIEpPUMEHTa B (hopMe 3aIrucu
YPaBHEHUN COOTBETCTBYIOIIUX pPEAKIUN
U JIeJlaTh BBIBOJIbI HA X OCHOBE.
[IpoBONTH BBIYMCIECHHS IS
onpeaeraeHus: MOJIEKYISIpHOU POopMyIIbI
OpPraHUYeCKOr0 BELIECTBA, IO
YPaBHEHUIO XUMUYECKON pEaKUu.
CamMOoCTOATENBHO TUIAHUPOBATh U
OCYLIECTBIISITH CBOIO IT03HABATENBHYIO
NEeSATEIbHOCTh; MPUHUMATh AKTUBHOE
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O JlabopaTopHBIE OIBITHI:

d TOpPCHHE CITUPTOB;

d B3aMMOJICHCTBHE TJIMLIEPHHA  C
rugpokcuaom meau(ll);

d KaueCTBEHHbIE peaKiuu
aNbJIECTUI0OB (OKHCICHUE aMMHAYHBIM

pacTBOpOM  OKcujga  cepebpa U
THJIPOKCHJIOM

meu(1l));

O B3aUMOJICMCTBUE  KpaxMmajia C
noaom. O [IpakTuyeckue paboThI:

Ne 2. CpoiicTBa pacTBOpa YKCyCHOM

KHCJIOTHI.

00 PacuérHrble 3agaun:

O ONPENETICHUE MOJIEKYJIIPHOU
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX DJIEMEHTOB U IO Macce
(o0BeMy) IPOIYKTOB CrOpaHus;

O pacYETHI 110 YPABHEHUIO
XUMHUYECKOUN peakiuu

ydacTue B TPYIIOBOM yueOHOi
JESATEIbHOCTH

Wroro no pazneny

13

Pa3znen 4. Azorcoaeprxkaniue opraHuyeckne coeIMHeHus
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4.1

AMUWHEL.
AMWHOKHUCIIOTHI. beku

AMUHBI: METWJIAMHUH — NPOCTEUIITNI
MPEJICTABUTENIL AaMUHOB: COCTAaB,
XUMHUYECKOE CTpOeHHE, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peaKkiuu

PackppIBaTh CMBICIT U3y4aEMbIX
MOHATUH (BBISIBIISITh MX XapaKTEPHbIE
MIPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, UCII0JIb30BATh
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C KHCIIOTAMU M TOPEHHsI), HAXOXKJCHHE B
pupo/Ie. AMUHOKHUCIIOTHI Kak
ampoTepHbIe OPraHUYECKUE COCTUHEHHUS.
dusnueckue W XUMHYECKHUE CBONCTBA
AMHHOKUCIIOT (Ha MpUMepe TIIUINHA).
buonorudeckoe 3HaYCHHE aMUHOKHUCIIOT.
CuHTE3 NenTUI0B.

benku kak npupoHbIe TOJUMEPHI.
[lepBuuHas, BTOpu4HAasi U TPETUYHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OEJKOB: THIPOJIN3,
JIeHaTypalysl, KaueCTBEHHbIEC PEAKIIUN Ha
OEJIKHU.

JKCNepUMEHTAIbHbIE METO/IbI

U3yUYEeHHUS BeleCTB M UX NMPeBPAIICHUI:
O JlemoHcTpamuu:
O nenatypaiusi 0€JIKOB IIPU HArPEBaAHUH;

OuBeTHBIC peakIuu OCIIKOB

COOTBETCTBYIOIINE MTOHATHS TIPH
OMMCAaHUU COCTaBa, CTPOCHUS U
MIpeBpaIleHU OPraHuYECKUX
COE€JIMHEHU.

Hcnonb30BaTh XUMUUECKYHO CUMBOJIMKY
JUJISl COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaléHHoi) (opMyJ1 OPraHMYECKUX
BCIICCTB.

OnpenensiTh MPUHAMICKHOCTh BEIIECTB
K ONpeeICHHOMY KJIacCy IO COCTaBy U
CTPOCHUIO, Ha3bIBATh UX

M0 CUCTEMAaTHUYECKON HOMEHKJIAType;
MIPUBOJINTH TPUBUAILHBIC HA3BAHUS
OTJICJIbHBIX IIPEACTABUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
MIpUMEHEHHUE, (PU3UICCKUE U XUMUICCKHEC
CBOMCTBA, BaYKHEHIITE CIIOCOOBI
MOJTYYCHUS TUITUYHBIX TPECTAaBUTEIICH
a30TCOJICpKAIUX COCTUHECHUI
(MeTUIaMUHA, TIUIMHA, OSIKOB).
OmnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHEIEC CBOMCTBA OCIIKOB; MOSICHATH
Ha MMpUMepax 3HAYCHHUE OCIIKOB IS
opraHu3Ma 4yejoBeKa.
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Hcnonb3oBarh CCTCCTBCHHO-HAYYHBIC
MCTOJbI ITO3HAHUA — Ha6JIIOI[aTB )41
OITMChIBATD ,HGMOHCTpaHI/IOHHBIﬁ
OKCIICPUMCHT.

CamocTosATENBHO IJITAHUPOBATH U
OCYILECTBIIATH CBOO MI03HABATEIBHYIO
NEeSTENIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYIIOBON yueOHOMN
JEeSTEIbHOCTH

Hroro no pazneny 3

Pa3zned. 5. BeicokoMoJieKyJISIpHbIE COeIUHEHUSA
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5.1 |IInactmacchl. 2 OCHOBHBIE IOHATHS XUMUU Bnagets nzydaeMbIMU XUMHUYECKUMU
Kayuyku. Bonokna BBICOKOMOJIEKYJISIPHBIX COCITMHEHUMN: MOHSTUSIMU: PACKPBIBATH CMBICI

MOHOMEP, OJIUMED, CTPYKTYPHOE 3BEHO, | U3y4a€MbIX MOHITUI U IPUMEHSITH 3TH
CTEIEHb MOJUMEPU3ALIUN, CPETHSS MOHSATHUSI IPU OMKUCAHUU COCTaBA U
MoJieKyJisspHas Macca. OCHOBHBIE CTPOEHHUS BHICOKOMOJIEKYJISIPHBIX
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX | OpTaHUYECKUX BEIICCTB,
COCAMHEHUN — MOIUMEPHU3ALIUS U JUTsL OOBSICHEHUS OT/ICNbHBIX (PAKTOB U
nonukoHaeHcanus. [limactmacchl SBJICHMUIA.

(MOJIMATUIIEH, TTOJIUIIPOTHIIEH,
HNOJUBUHUWIXJIOPUL, TOJTUCTUPOIT).
HarypanpHblil 1 CHHTETHYECKHE KAydyKH

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIMKY
JUISL COCTaBIICHUS CTPYKTYPHBIX (hOpMyJT
BEILIECTB U YPAaBHEHUN PEaKIUN
(OyTasMeHOBBIN, XJIOPOIPEHOBBIA 1 MOJIMMEPU3ALINU U MTOJIMKOHCHCAIUH.
U30IPEHOBLIN). BolokHa: HaTypanbHble | OnUCHIBATH COCTAB, CTPOECHUE, OCHOBHBIE
(XJIOIIOK, IIEPCTh, MIEJK), MCKYCCTBEHHEIE | CBOMCTBA Kay4yKOB, HanOoee

(arreTaTHOE BOJIOKHO, pacnpocTpaHEHHBIX BUOB IJIaCTMACC,
BOJIOKOH; TPUMEHEHHUE

BHCKO03a), CHHTETHYECKHE (KaIlpOH M B Pa3JIMUHBIX OTPACIISX.

JIaBCaH). Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC

JKCIePHMEHTAIBHbIE METOBI METO/IbI ITO3HAHUS — HAOJIIOIaTh U

HU3yUYeHHUS BelleCcTB M UX NMpeBpalieHuii:| OTMChIBATDH JAEMOHCTPAIHOHHBI

DKCIIEPUMEHT
O JlemoHcTpanuu: p

O  o3nakomienue ¢  oOpa3uamu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, Kay4yKOB

Hroro no pazueny 2
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OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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11 KUIACC
HanmMmenosanne
No KommuecTBo OcCHOBHBIE BUABI AESITEILHOCTHA
pa3aenoB U TEM [IporpamMmmuoe coaepxaHue
m\i1 JacoB 00yYaroIINXCs

y4eOHOro MpeameTa

Paznen 1. Teopernueckne 0CHOBBI XUMUM
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1.1

CrtpoeHue aToOMOB.
[Tepuoauueckuii
3aKOH U
[lepnonnueckas
CHCTEMa XMMHUUYCCKHUX
sanemeHntoB J[.U.
Mengeneena

Xumndeckuit aneMmeHT. AtoM. CocTaB
aToma, U30TOIbI. DIIEKTPOHHAs
0001104Ka. DHEPreTUYECKUE YPOBHH,
MOAYPOBHU. ATOMHBIC OpOUTANIH, S-,
p-, d-, f-ameMenThr. OcoOeHHOCTH
pacrpeeneHus JIEKTPOHOB 110
OpOUTAJIIM B aTOMax MajbiX U
OOJIBIIIUX TIEPUOAOB. DICKTPOHHAS
KOH(UTYypaIus aTOMOB.
[lepuoanueckuii 3aK0H U
[Tepuonuueckasi cucTeMa XUMUYECKHUX
anemeHToB JI. 1. MenaenceBa. CBs3b
MEPUOINYECKOT0 3aKOHA U
[Tepuoauueckoit CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XUMHYECKHUX

AJIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX U

CJIOKHBIX BECIICCTB I10 I'pyIIam u
IIepruoaam. 3HaueHUE MNECPUOINICCKOIO
3aKOHAa U CUCTCMBI XUMHYCCKHUX

PackpbIBaTh CMBIC U3y4a€MbIX MOHATUN

(BBISIBJISITH MX XapaKTEPHbIE TPU3HAKH ),
yCTaHaBJIMBATh UX B3aHUMOCBSI3b.
PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa J[. 1. MenneneeBa u
JEMOHCTPHUPOBATH €r0
CUCTEMATU3HUPYIOUIYIO,
OOBACHUTEIBHYIO U TPOTHOCTHYECKYIO
(GyHKLIHH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOEHHE aTOMOB XUMHUYECKHUX
AJIEMEHTOB 1—4 1epuoioB, UCIOJIB3Ys
MOHSATHS S-, P-, d-3JICKTPOHHBIC
OopOUTaNIH, SHEPTETUYECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COEUHEHUMN IO
nepuoaam u rpymmam llepuonnueckon
CUCTEMBI

1. . MenpaeneeBa
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sanemenToB /.M. MeHzaeneeBa B
Pa3BUTHUU HAYKH.

3KCHepHM6HTaJII)HbIe METOAbI
H3YyYCHUA BeIeCTB H HX

npespamenuii: U JlemoncTpanuu:
Buner tabmun «llepuonnueckas cuctema
XUMHAYECKUX JJIEMEHTOB

J.1. MenneneeBa»

1.2

CtpoeHue BelecTna.
MHuoroo0pa3sue
BEIIECTB

Crpoenue BeniecTBa. XUMUYECKas CBA3b.
Buapl (koBajieHTHasI HETIOJSIpHAS U
MOJIsIpHAs, MOHHAs, METAJJTNYeCcKas) u
MEXaHU3MbI 00pa30BaHUs XUMHYECKON
cBs131 (0OMEHHBIN U
JIOHOPHOAKIENTOPHBIN). Bonopoanas
CBSI3b.

BaneHTHOCTS.
DJIEKTPOOTPULIATEILHOCTh. CTENEHb
okucieHus. KaTnoHbl 1 aHUOHBL.
BemectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHHUSI.

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBRA.
THUIBI KPUCTALTNYECKUX PEIIETOK U
CBOMCTBA BEIIECTB.

IToHsITHE O TUCTIEPCHBIX CUCTEMAaX.
Wctunnasie pactBopbl. KomnyecTBeHHBIE

PackpbIBaTh CMBIC N3y4ae€MbIX MIOHATHN
(BBLIETATH UX XapaKTEepPHBIE MPU3HAKU) U
MPUMEHSITH 3TU TIOHSATHUS PU ONUCAHUHI
COCTaBa U CTPOEHUS BEIIECTB, IS
O0OBSCHEHUS OTACNIbHBIX (PAKTOB U
SIBJICHU.

OnpenensiTe BUABI XUMUYECKOUN CBA3U
(KOBaJICHTHOM, UOHHOM,

METaJUIMYeCKON, BOAOPOIHOM) B
COCIMHEHUSAX; TUIl KPUCTATUTMUECKOMN
PELIETKA KOHKPETHOTO BELIECTBA.
OnpenensiTe BAJICHTHOCTh U CTENEHb
OKHCJICHUS] XUMUYECKHUX DJIEMEHTOB B
COEIMHEHUAX Pa3JIMYHOIO COCTaBA.
[TpoBOAUTH BHIYUCIICHUS

C MCIOJIb30BaHUEM TOHSTHS «MACCOBAs
JI0JIs1 BELIECTBa B pacTBOpe». BraaeTs
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XapaKTePUCTHKHU PaCTBOPOB (MaccoBas
JI0JIS BEILIECTBA B pacTBOPE).

HN3y4aCMbIMU XUMHUUYCCKUMU
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Knaccudpukanus HEOPraHNYECKHUX
COCIMHEHUM. Homenknarypa
HEOPraHUYECKHUX BEIIECTB.
JKCIEPUMEHTAIbHbIEC MeTOJbI
U3y4eHust BeLeCTB U 170.¢
NpeBpaLIeHu:

O JlemoHcTpanuu:
0 Moaenu KpUCTaIMYECKUX PEIIETOK.
O PacuéTHrle 3a1aun:

O pacdeTsl ¢ UCTIONL30BAHUEM MOHSITHUS
«MaccoBas J10J1s1 paCTBOPEHHOTO
BEIIIECTBA)

TIOHSATHSIMH.
OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHYCCKOHN pEaKIiy OT Pa3IMUHBIX
(bakTOpoB.

OnpenensTh XapakTep CMEIICHUS
XHUMHUYECKOTO PABHOBECHS B
3aBHCHMOCTH OT BHEIITHETO

BoznerictBus (npuniuin Jle Ilatense).

CocTaBisaTh ypaBHEHUS peaKIUn
Pa3JIMYHBIX TUIIOB; MTOJHBIC U
COKpalIEHHbIEC YPABHEHUS pEaKIUN
MOHHOTO OOMEHA, YYUTHIBas yCIOBUS,
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1.3

XUMHYECKHE pCaKkunun

Xummaeckas peakius. Kimaccndukars
XUMHUYECKUX PEAKIINA B HEOPTaHUIECKON
Y OpPraHN4eCKON XHUMHH. 3aKOH
COXPaHEHUS MacChl BEIIECTB; 3aKOH
COXPAHEHMS U IPEBPALICHUS JHEPTUU
IIPY XUMUYECKUX PEAKLUAX.

CKOpOCTh peakuu, €€ 3aBUCUMOCTb OT
pa3znuuHbIX (pakTopoB. OOpaTUMBbIE
peakuu. XUMUYECKOE PAaBHOBECHE.
@akTOpBI, BIUAIOMINE HA COCTOSTHUE
XUMHYECKOTO PaBHOBECHS.

[Tpuanmn Jle [latense.
DIEeKTpOIUTAYECKAS JTUCCOLUALIUS.
CuiibHBIC U cltalObie 37eKTpoauThl. Cpena
BOJIHBIX PAacTBOPOB BEIIECTB: KHCIa,
HEeUTpasbHasl, 1menodHas. BonopoaHslii

MPU KOTOPBIX ATH PEAKIIUU UAYT 110
KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS — TIPOBEICHUE,
HaOJIOICHUE W OMTUCAHNE XUMHYECKOTO
IKCIIEPUMEHTA (IEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
PabOTHI): IO OMPEIACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIUI
HOHHOTO OOMEHA, BIUSHUIO Pa3THIHBIX
(hakTOpOB Ha CKOPOCTh PEAKIIHA.
CrnenoBaTh MpaBUIIaM MOJIb30BAHUS
XUMHUYECKOU MOCyA0i 1 1a00paTOpHBIM
000py/1I0BaHUEM.

[IpeacTaBisiTh pe3yabTaThl
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nokazarenb (PH) pactBopa. Peakiuu
WOHHOTO OOMCHA B OPraHMYCCKOW U
HEOPTraHWYCCKON XHMHH.
OKHUCIUTEILHO-BOCCTAHOBUTEIIHHBIC
peakimu. [lonsitne 00 3yIEKTpOIM3E
pPacIuIaBOB M pacTBOPOB COJIEH.

[Ipumenenune 3JIEKTPOJIN3A.
JKCIePUMEHTAIbHbIC MeTOAbI
H3y4YeHUs BeLIeCTB U UX
NpeBpalIeHU:

O JlemoHcTpanuu:

d pa3oKeHUe MePOKCUaA
BOJIOpOZia B MPUCYTCTBUU
karanuzaropa. U JlaboparopHbie
ombIThl: [ mpoBeneHue peakuuii
MOHHOTO OOMEHa;

g onpeereHre Cpeibl paCTBOPOB
BEILECTB C MOMOILBIO YHUBEPCATHLHOTO
UHAMKATOpA.

* [IpakTueckue paboThI:
Ne 1. Bniusiaue pa3nuyHbix (pakTOpoB Ha

CKOPOCTbh XMMHUYECKON PEAKIINU.
* PacuértHrle 3agaun:

O pacUdCThI 110 YPaABHCHHUAM XUMHUYCCKHUX

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aIACH YPaBHEHUH COOTBETCTBYIONINX
pCaKIuii U JIeaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOIUTH BEIYMCIICHUS IO
YPaBHCHUSM XUMHUYCCKHUX PEAKIIHH, B
TOM YHUCJIC TEPMOXHUMHUYECKHUE PACUETHI
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peaKuuii, B TOM
TEPMOXUMHUYECKUE PACUETHI

qUCJIC

Uroro no pazneny

13
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Pa3znen 2. Heopranuueckasi Xummsi
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2.1

MeTaniel

Meranel. [lonoxenne MeTaiioB B
[Tepuoguyeckoil cUCTEME XUMUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTaioB. O6mue Guznyeckue cBOMCTBa
MeTawioB. [[puMeHeHne MeTaIUIOB B
ObITY, IpupoJie U TexHuke. CruiaBbl
METAIJIOB. DIEKTPOXUMHUUECKUN P
HarpspkeHud MetamioB. O01me crnocoObl
noxyuyeHus metamuioB. Kopposus
MeTamioB. CriocoObl 3alUThl OT
KOPPO3UHU.

OO6m1as xapakTepucTUKa METAJIJIOB
riaBHbIX oarpyni (IA-rpynma, [1A-
rpynmna) [leproandeckoit cuctembl
XUMHUYECKUX IJIEMEHTOB. AJTFOMUHUM.
AM@oTepHbIe CBOICTBA OKCUIA U
TUIPOKCHUIA ATTFOMUHUS.

OO6miass ~ xapakTepuCTHKa  METaJUIoB
OOOYHBIX MOArPYIII (b-rpymm)
[Teppoanyeckoil CHUCTEMBI XMMHUYECKUX
3JIEMEHTOB: ME€Jb, IIMHK, XPOM, JKEJIE30.
Baxueiimme  coenMHEHUs ~— METAIIOB

(OKCHBI, TUIPOKCHUIBI, COJIN).
JKCnepUMEeHTAJIbHbIE METO/bI
U3Yy4YeHUs BellleCTB " Hx

PackpbIBaTh CMBIC]T U3y4a€MbIX MOHATUN
(BBIACIISITH UX XapaKTEPHBIC MPU3HAKH) U
MPUMEHSITH 3TU TIOHSTUS PU ONUCAHUUI
COCTaBa U CTPOEHUS BEIIECTB, JJIs
00BSICHEHUS OTACIbHBIX (PAKTOB U
SIBIICHUU.

OOBsICHATB 001IE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB JICMEHTOB —
METaJVIOB M UX COCMHEHUN C YUYETOM
CTPOECHHUS UX aTOMOB U MOJIOKEHUS B
[lepnognueckoun cucreme

XUMHUYECKHX daemeHToB J[. H.
Menpeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHUE
XUMHYECKHE CBOMCTBA METAIIJIOB, UX
BOXKHEUIINX COCIUHEHHM, TOATBEPK 1At
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIIUX XUMHUUECKHUX
peakiuii; NpUMEHEHUE METAJIJIOB B
Pa3JIMYHBIX 00JIACTAX, a TAKKE
WCTIOJIb30BaHUE UX JIJIsI CO3JIaHUS
COBPEMEHHBIX MaTEepUaIOB U
TEXHOJIOTUH.

OnuceIBaTh CIIOCOOBI 3aIMTHI METAIIOB

OT KOPpPO3HH.
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NpeBpalieHu:

PackpbIBaTh CyIIHOCTH OKHCIUTEIBHO-
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O JlemoHcTparuu:
O xkomteknug «Metaisl U cruiasbly. O

JIaGopartopHsble OTIBITHI: O

B3aHMOI[eI>’ICTBHe TuaApOKCHUIa
AJIIOMUHUA C paCTBOpaMH KHCJIOT H

HIGHO‘leﬁ; [0 xauecTBEHHEBIC pCaKkInu

Ha KaTHOHBI METAJIJIOB.

* [IpakTueckue paboTHI:

Ne 2. Pemenue skciepuMEHTaIbHbBIX
3a/1a4 1o TeMe «MeTaub.

* PacuéTHbIe 3aga4u:

O pacuersl Macchl (00bEMa, KOJIUYECTBA
BEILIECTBA) MPOAYKTa pEaKIUH, €CIu
OJIHO M3 BEILIECTB JAaHO B BUJE pacTBoOpa
C ONpPEACTEHHOW MACCOBOWM  JOJIEH
PacTBOPEHHOIO BEILIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUI
MTOCPEACTBOM COCTABJICHHS
AJIEKTPOHHOTO OaslaHca 3TUX PEaKIIUi.
[IpoBOINTh peakny, MOATBEPKIAIOIINE
XapaKTEPHbIE CBOMCTBA N3YYaEMBbIX
BEILECTB, PACIO3HABATH OMBITHBIM
IIyTEM MOHBI METAJLIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PACTBOPAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
HKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl).

[IpencTaBisiTh pe3yabTaThl
XMMHUYECKOTO KCIIEpUMEHTa B (popMe
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIMX
peaklmii U fenaTh BBIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM MOCyI01 1 1a00paTOPHBIM
obopynoBanueM. [IpoBoauTh
BBIYHCIICHUS 10 YPABHEHUSIM
XUMHYECKUX PEAKIIUH.
CamMoCTOSTENBHO MIAHUPOBATH U
OCYLIECTBJISTH CBOIO [T03HABATENIBHYIO
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JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYyINIOBON yueOHOM
JIEATEIIbBHOCTH

55



®enepanbHas padouas mporpamMma | Xumus. 10-11 kiaccer (6a30BbIi ypOBEHB)

2.2

HemeTtamisl

Hewmetamnel. I[lomoxkeHre HEMETANIOB B
[Teproan4eckoi cucTeMe XMMHYECKUX
anemenToB .M. MeHnaeneeBa u
O0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOMCTBA HEMETAJIOB.
AJOTpONHsI HEMETAIUIOB (Ha IpUMEpPE
KHCJI0poa, cephl, hochopa u yriepoa).
XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
HEMETaJUIOB (TaJIOr€HOB, CEPhI, a30Ta,
dbocdopa, yraepona u KpeMHUs ).
Oxcupl HEMETAIIOB.
Kucnopoacoaepsxaniue KuciaoThI.

BOI[OpOIIHBIC COCOAMHCHNA HCMCTAJIIIOB.

3KCHepI/lMeHTaJIbHLIe METOAbI

U3yuyeHHUs] BellecTB H HX
NpPeBPALLCHUN O
JleMoHCTpauuu:

O 00pasIel HEMETAJIOB,

O B3aMMOJICHCTBHE MEOIU C a30THOM

KHUCJIOTOM pa3IMuyHON KOHIIeHTparuu. [
JlaGopaTopHbIE OMBITHI:

O Ka4CCTBCHHLIC pCAKIINH HA AHHUOHBbI
N KaTHOH aMMOHHUI.

PackpbIBaTh CMBICT U3y4a€MbIX OHATHN
(BBLIETATH UX XapaKTEepPHBIE PU3HAKN) U
MIPUMEHSThH 3TU NOHATHS MPU ONUCAHUU
COCTaBa U CTPOEHUS BEWIECTB, IS
OOBSICHEHHSI OTACTBHBIX (PAKTOB U
SIBJICHUM.

OOBICHATH 00LIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAJUIOB U UX
COEIMHEHNN C YYETOM CTPOCHUS UX
aTOMOB U IIOJIOKEHUS B
[lepuonueckoi cucTeMe XMMUYECKUX
anemenToB /[l. 1. MeHpaeneena.
XapakTepu3oBaTh (ONMUCHIBATH) OOIIIHE
XUMHUYECKHE CBOMCTBA HEMETAJIOB, UX
BAXHEHIIIUX COCAUHEHUM, TTOTBEPKIAS
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuil.

XapakTepu3oBaTh BIMSIHUE HEMETAIIJIOB
U UX COEJMHEHUN Ha KUBbIE
OpraHU3MBbl; ONMCBIBATH IPUMEHEHHUE B
Pa3IUYHBIX 00JACTIX MPAKTUYECKOU
JIEATEIIbBHOCTH YEJIOBEKA.
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* [IpakTiueckue paboTHL: [TonTBEpKaaTh CyIlIECTBOBAHUE

No 3. Pemienue skcriepuMEHTaIbHBIX TEHETUYECKOU CBSI3U MEXKY

3a7a4 1o reMe «Hemeraiuib. HEOPraHMYE€CKUMU BEIIECTBAMU C

* PacuérHbie 3a1aun: TIOMOIIBIO YPaBHCHHI

0 pacyeTsl Macchl BEIECTBA WM COOTBCTCTBYIOIMX XUMHUICCKIX
00beMa ra3oB 10 U3BECTHOMY peaximi.

KOJIMYECTBY BeIlIECTBA, Macce MU PackpsIBaTh CyImHOCTB

00bEMY OJTHOTO U3 YYACTBYIOIIUX B OKHMCJIUTEIIbHOBOCCTAHOBUTEIIBHBIX
pCaKIMU BEUICCTB; pacuCThl MAaCChl peaKIMii IOCPEACTBOM COCTABIIEHUS
(oOBeMa, KOTMYECTBA BEIIIECTBA) SJICKTPOHHOTO OaJlaHCca 3TUX PEaKIINH.
MPOAYKTOB PEAKIUU, €CIIA OJTHO W3 [IpoBOAMTH peakuyn, MOATBEPKIAOIINE

BCIICCTB UMCCT IIPHUMCCHU
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2.3

CBs13b
HEOPTraHUYCCKUX U
OpTraHUYECKUX
BEIIECTB

Heoprannueckue u opraHuyeckue
KHCIIOTBL. Heoprannueckue n
OpraHUYeCcKue OCHOBaHUS. AM(OTEpHBIE
HEOPraHWYECKHUE U OPTaHUYECKUE
coenrHeHus. ['eneTndeckas cBs3b
HEOPraHWYECKUX U OPTraHUYECKUX
BEILECTB

XapaKTEpHbIE CBOMCTBA U3Y4aEMbIX
BEILECTB, PACIO3HABATH OMBITHBIM
yTEM aHUOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PacTBOpax.

Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HaOJI0ICHUE U ONTMCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (IEMOHCTPAMOHHBIE U
7a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl).

[IpencraBiATs pe3yIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA B popMe
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIMX
peaklyii U JenaTh BbIBOJBI HA UX
OCHOBE.

CiienoBarh npaBuiaM MOJIb30BAHUS
XUMUYECKOM MOCYA0i U 1a00paTOPHBIM
obopynoBanueM. [IpoBoauThH
BBIYKCIICHHS T10 YPABHEHHSIM
XUMUYECKUX peakiuil. CaMOCTOSTEIbHO
IJIAHUPOBATh U OCYIIECTBISATH CBOIO
IIO3HABATEIIbHYIO EATEIbHOCTD;
IIPUHUMATh AKTUBHOE YYaCTHE B
IpyNNoBOM y4eOHOM eATeIbHOCTH
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Hroro no pazneny 17
Pa3nea 3. Xumud u :Ku3Hb
3.1. | XuMus u Ku3Hb 4 Ponb xumuu B o0ecrieueHnn PackpeiBaTh poJib XMMUM B PEIIEHUU

AKOJIOTMYECKOM, SHEPTETUUECKON U
MUTIEBOI 0€30MaCHOCTH, Pa3BUTHU
MenuiuHel. [loHsITHE 0 HAYYHBIX METOAAX
IMO3HAHHUS BENIECTB U XUMHYCCKHUX
peaKuuil.

[IpencraBienuss 00 OOMMX HAYYHBIX
MPUHIIAIIAX TPOMBIIICHHOTO MOJIYYSHUS
BOXHEHIIMX BemIeCTB (HA IpuUMepax
IIPOU3BOJICTBA aMMHMaKa, CEpPHOMU
KHCJIOTHI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MATEPHUAJIOB U
XUMUYECKUX PEAKIIUNA: XUMHUS U 3I0POBbE
YeJI0oBeKa; IpaBujIa UCIIOIb30BaHUS
JIEKApCTBEHHBIX

SHEPTETUYECKHX, CBIPHEBHIX U
HKOJIOTMYECKUX MPOOJIEM YeT0BEUECTBA,
OMHCHIBATH OCHOBHBIE HAIIPABJICHHUS
Pa3BUTHS XUMHUECKOW HAyKU U
TEXHOJIOTHUH.

[IpumensaTh npaBuiia 6€30MacHOTO
oOpallleHHsI C BEIIECTBAMU,
UCIIOJIb3yeMbIMU B TIOBCETHEBHOM
KU3HH, TTpaBUjIa TIOBEICHHS B TICIISIX
cOepeKeHns 310POBbS U OKPYXKarolen
MPUPOIHON CpeIbl; TOHUMATh BPEJ
(OMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbl OTPE/ICTICHHBIX BEIIECTB
cMbica ntokasarels [IJIK, mosicHATh
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MpenaparoB; MpaBmuiia 6€30MacHOTO
WCIIOJIb30BaHUs MPerapaToB ObITOBOM
XHMMHUH B IOBCEIHEBHOM KM3HHU. brITOBAsK
XHUMHUYECKasi TPaMOTHOCTh

Ha MpUMepax CrocoObl YMEHBIIICHUS U
NpeAoTBPAICHUS UX BPETHOTO
BO3JEUCTBUSL.

AHaIU3UPOBATh U KPUTUUECKH
OILICHUBATh UH(OPMAIINIO, CBA3AHHYIO C
XUMHAYECKUMH MPOLECCAMH U UX
BJIUSITHAEM HA COCTOSHUE OKPYKAIOLIEH
Cpenpbl.

Hcnonb30BaTh MOIy4YeHHBIE 3HAHUS U
npencTaBiieHus 0 chepax J1eaTebHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJIOTHUSAMHU, KaK OCHOBY JIJIsI
OpHEHTALlUU B BBIOOpE CBOEH Oyaylen
poeccuoHanbHOM 1eITeTbHOCTH.
[IpunuMath ydyactue B 00CYKIECHUU
po0JieM XUMHUYECKON U AKOJIOTUYECKOMN
HaIIPaBJICHHOCTH, BbICKA3bIBaTh
COOCTBEHHYIO MO3ULIKIO 10 polJemMe U
npeayiaraTb BO3MOXHBIE TTyTH €&
pelieHust

Wroro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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