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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XuMuHM Ha YpOBHE CpeaHEero oOmiero odpa3zoBaHus pa3paboTaHa Ha OCHOBE TPEOOBaHUU K pe3ysbTaTaMm
OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl cpeiHero odiero oopazoBanusi, npeacrabieHHbix B ®I'OC COO, ¢ yuérom
Konuenuuu mnpenonaBaHusi yueOHOTO MpeaMera «XuUMHs» B 00pa3oBaTelbHBIX opraHuzamusx Poccuiickoit ®deneparuu,
peanu3ylonmx OCHOBHBIE 00pa3oBaTeNibHbIE MPOTPAMMBI, WU OCHOBHBIX IOJIOXKEHUH QeaepanbHoil pabouell mporpaMMbl
BOCITUTAHUSI.

OcHOBY MOJXOJ0B K pa3paboTKe MpOrpaMMbl MO XUMUU, K ONpEeeIeHUI0 oOIel cTparerud oOy4eHHs, BOCIUTAHUS U
pa3BUTUsl OOydHaromMXcsl CpeAcTBaMH ydeOHoro mpeamera «Xumus» st 10-11 kimaccoB Ha 06a30BOM YpOBHE COCTaBUIIN
koHuentyanbHble nojoxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH LEJIEH, COAEpKaHUs, pe3yJbTaTOB OOY4YEHUS H
TpeOOBAHMI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

B cooTBeTCTBUM C JaHHBIMU MOJIOKEHUSAMU Iporpamma Mo XUMuu (0a30BbI YpOBEHb) HA YPOBHE CPEIHEr0 OOIIETro
o0Opa3oBaHMsl YCTaHABIMBAET O0053aTelNbHOE (MHBAPUAHTHOE) MPEAMETHOE COJEP)KAaHUE, OMNpPENEseT KOJIMYECTBEHHBbIE U
KAUECTBEHHBIE €r0 XapaKTEPUCTUKN Ha Ka)KJIOM dTale U3Y4eHHs IPEIMETa, MPEAYyCMATPUBAET PUHLHUIBI CTPYKTYPUPOBAHHUS
COJIEpKaHUSA W PacHpelesIeHusl €ro Mo KiaccaMm, OCHOBHBIM pas3felaM M TemaM Kypca; Ja€T NPUMEPHOE pPAaCHpeleecHHUE
y4eOHBIX YaCcOB M0 TEMATHYECKUM pa3ienaM, peKOMEHAYET MPUMEPHYIO NOCIIEI0OBATENBHOCTh U3YUEHHS OTAEIBHBIX TEM Kypca
C YYETOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOro mpoIecca, BO3PACTHBIX OCOOEHHOCTEN
oOyuaronquxcst 10-11 kaccoB; Ja€T METOAUMYECKYI0 MHTEPIIPETAIMIO LieJied M3yYeHHsl MpelMeTa Ha YPOBHE COBPEMEHHBIX
OPUOPUTETOB B CUCTEME CpeIHEro oOmiero oOpa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTUKH IUIAHUPYEMBIX pPE3YyJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOM MpPOTpaMMbl CpeIHEro oO0mero o0pa3oBaHUS (JMYHOCTHBIX, METalpeIMETHBIX,
IPEeIMETHBIX ), OCHOBHBIX BUJIOB yUE€OHO-TIO3HABATENIbHOMN AESITEIbHOCTH 00YYaIOIIerocsi 0 OCBOEHUIO COACPKaHMSI TIPEMETA.
[To BceM Ha3BaHHBIM MO3UIMSAM B MpOrpamMMe MO XUMHUU COOII0ZIeHa MPEEMCTBEHHOCTH ¢ (henepanbHON pabodeil mporpaMMoit
OCHOBHOT0 00111eT0 00pa3oBaHus 1o XuMuu (1t 8-9 kjaccoB 0Opa3oBaTEIbHBIX OpraHU3alnii, 0a30BbI YPOBEHB).

[Iporpamma 1o XMMUM SIBJISETCSI OPUEHTUPOM JJIsI COCTABIICHUS pabOuUX MPOrpamMM, aBTOPbl KOTOPBIX MOTYT MPEAJIOKUTh
CBOM MOJXOJ K CTPYKTYPUPOBAHHMIO M TOCIIEOBATEIBHOCTH HW3Y4YEHHUs Yy4yeOHOro marepuana, a TakKe CBOE BHUJCHHE
OTHOCUTEIFHO BO3MOKHOCTH BbIOOpa BapUATHBHOW COCTABIISIIOIIEH COAEp>KaHUs MpEAMETa TOMOJHUTENBHO K 00s13aTeIbHOM
(MHBapuaHTHOM) YacTU ero cojepxaHus. XUMHUECKoe 00pa3oBaHHE, MOJYyYaeMOE€ BBITYCKHUKaMU 00111e00pa30BaTeIbHOM



OpraHM3alliH, SIBISETCS HEOTHEMJIEMOM YacThl0 MX OOpa30BAaHHOCTM M CIYKUT 3aBEPIIAIOIIMM 3TAllOM peaju3ali Ha
COOTBETCTBYIOIIEM 0a30BOM YypOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIMX IEIOCTHOM CHUCTEME XHMMUYECKOro 00pa3oBaHUS.
KittoueBble IEHHOCTH KacaloTcs MO3HAHUS 3aKOHOB MPUPO/Ibl, GOPMHUPOBAHKS MUPOBO33PEHUS U OOIICH KyJIbTYphl YeJIOBEKA, a
TaK)K€ SKOJOTMYECKU OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3/I0POBbIO M TPUPOAHON cpene. Peanmusyercs Xumudeckoe
oOpa3oBaHHe OOy4aloOUIMXCAd Ha YPOBHE CcpeAHero oOmiero oOpa3oBaHHUs CpPEACTBAMHU y4eOHOro mMpeaMmeTa «XHUMUs»,
coJiepKaHue U MOCTPOSHNUE KOTOPOTO OMPEEICHBI B IPOTPaMMe TI0 XUMHH C YUETOM CIienn(PUKN HaAyKH XUMHH, €€ 3HaUYCHUS B
MO3HAHUU TIPUPOJIBI U B MAaTEpUAIbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIMX LENeld U MPUHIUIIOB, XapaKTEPU3YIOIINX
COBPEMEHHOE COCTOSIHME CUCTEMBI CpeIHETr0 00111eT0 0O0pa3oBanus B Poccuiickoit denepanum.

[Tpu GopmMupoBaHuM copepKaHUs MpeaMeTa « XUMUD» YUTEHBI CIEAYIONINE TOJ0XKEHHS O CelU(pUKEe U 3HAYCHUU HAYKH
XUMHUH. XUMHSI KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HIpaeT O0COOYI0 POJib B CO3JaHMM HOBOW 0a3pl MaTepHAIbHOMN
KyJIbTYphl, BHOCHUT CBOM BKJIaJ B (QOPMUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, B CO3JIaHHUE IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKpYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJBI M UYEJIOBEKa, KOTOpoe (PopMHUpyeTCs B XUMHUU Ha OCHOBE
MMOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHUPA, OCO3HAHUS B3aMMOCBA3M MEXKJY CTPOCHHMEM BEIIECTB, HX
CBOWMCTBAMU W BO3MOXKHBIMU OOJiacTsMu mnpumeHeHus. CoBpeMeHHass XUMHUS KaK HayKa CO3uJaTelibHasl, HayKa BBICOKHX
TEXHOJIOTUW HalpaBlieHa Ha pelIeHUuEe TJI00abHBIX MpOo0JIeM YCTOMYMBOTO pPa3BUTHSI UEJIOBEUECTBA - CHIPHEBOM,
OHEPreTUYECKOM, TMHUIIEBON, HDKOJOTUYECKOW O€30MacHOCTH M OXpaHbl 3J0pPOBbS. TECHO B3aUMOICHCTBYS C JAPYTUMH
€CTECTBEHHBIMU HAyKaMU, XUMHUS CTajla HEOTHEMJIEMOW YacThIO MUPOBOU KYJIbTYpPbl, HEOOXOAMUMBIM YCJIOBHEM YCIEIIHOTO
TpyJa U )KU3HU KaKJ0TO 4jieHa OOIIEeCTBa.

B cooTBeTcTBUM ¢ OOIMMU LIEISIMH U MPUHIIMIIAMU CPETHETO 00111ero 00pa3oBaHusl cojepkanue nmpeamera « Xumus» (10-
11 knaccel, 0a30BbI YPOBEHb U3YUEHHUSI) OPUEHTUPOBAHO IPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO MTOATOTOBKY OOYYaIOIINXCS,
HEOOXOIMMYIO UM JIJIsl BRIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUTHOTO BKIIOUCHUS B )KU3Hb COLIMYyMa, ITPOIOKEHUS
00pa3oBaHUsI B PA3IUYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH. COCTaBISIIOIIMMH TMpeaMeTa «XUMUsDH)
SABJIAIOTCS 0a30BbIe Kypchl - «Opranmueckass xumusi» U «OOmas ¥ HEOPraHUYECKas: XUMHS», OCHOBHBIM KOMIIOHEHTOM
coJiepaHusl KOTOPBIX SIBJISTFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHWH 110 HEOPTaHWYECKON XUMUU (C BKIFOYCHUEM 3HAHUM
U3 00IIel XUMHUK) U opraHudeckor xumuu. @opMupoBaHue JTaHHON CHCTEMbl 3HAHUN MIPU U3yUYEHUU TIpeaMeTa o0ecreuynBaeT
BO3MOKHOCThH PACCMOTPEHHUS BCETO MHOTO00pAa3us BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U Teopuii xumun. CTpyKTypa



coJiepikaHusl KypcoB - «Opranndeckas XuMusi» U «O01as 1 HeopraHudeckas XuMus» chopMupoBaHa B IporpaMMe 1Mo XUuMHUH
Ha OCHOBE CHUCTEMHOIO MOJXO0Ja K M3YYEHHIO YYEOHOro Marepuana u oOyClIOBIEHAa UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM
3HAaHUM Ha OINpPECIIEHHBIX TEOPETUYECKUX YPOBHAX. B Kypce OpraHM4ecKkodl XMMHUU BEIIECTBA PACCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOpPHM CTPOEHUS OPraHMYECKUX COCAUHEHWH, a TaKKe Ha YPOBHE CTEPECOXUMUYECKHX U DIECKTPOHHBIX
IPEICTABICHUN O CTpOEHNH BelecTB. CBeeHus1 00 U3y4aeMbIX B Kypce BEIIeCTBaxX JAIOTCS B pa3BUTUU - OT YIJIEBOJIOPOJIOB 10
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COCAMHEHUH. B Kypce opraHmdeckoil XMMHU MOJY4YaloT pa3BUTHE CHOPMHUpPOBAHHBIC Ha
YPOBHE OCHOBHOTO 00Iero o0pa3oBaHUS NEPBOHAYAIBHBIC MPEACTABICHUS O XHUMHUYECKON CBS3M, KIACCU(PUKALMOHHBIX
IPU3HaKaXxX BEILECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKOM peakuuu. B npeamere «Xumus» 6a30Boro
YPOBHSL paccMaTpUBAaeTCs M3yYEHHBI Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHHUs TEOPETHYECKHM MaTepuanl u
(akTOJIOTUYECKUE CBEIECHUS O BEILIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas U HeopraHuyeckas
XUMHUSD) 00y4arOUIMMCsl IIPEIOCTABISIETCS BO3MOKHOCTh OCO3HATh 3HAYEHHE NMEPUOAMUYECKOTO 3aKOHa ¢ OOLIETEOPETUUECKUX U
METO/IOJOTUYECKUX MO3ULHM, TTyO’Ke MOHATh UCTOPUYECKOE HM3MEHEHHE (PYHKUIUM 3TOro 3akoHa - OT 00oOIarome a0
O0OBACHSIONIEN U MPOTHO3UPYIOLIEH.

Envnas cucrtema 3HaHMM O Ba)KHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHUM, CBOWMCTBAX M INPHUMEHEHUH, a TaKXKE O
XUMHAUYECKUX PEAKLIMIX, UX CYLHIHOCTH M 3aKOHOMEPHOCTSX IMPOTEKaHus AomnoiHsercs B Kypcax 10 u 11 kimaccoB anemenTamun
COJIEp)KaHUsl, HMEIOIIUMHU KyJIbTYPOJOTHYECKH M NPUKIAJHOM XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT TOHHMMAaHHUIO
B3aMMOCBSI3M XMMUH C IPYTUMHU HAayKaMH, PACKPBIBAIOT €€ pOJb B ITIO3HABATEIBHON U IIPAKTUYECKOMN ACATEIbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K IMPOLIECCY TBOPYECTBA B 0O0JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUH XUMUH,
MIOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJEMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKA OCMBICIMBATh HMH(POPMALMIO M TMPUMEHATh €€ [JIsl TMOIMOJHEHWS 3HAaHWW, PEIICHUsS] HMHTEJUICKTyaJbHbIX H
AKCIEPUMEHTAIIbHBIX HCClenoBaTeabckux 3anad. CopepxaHue ydeOHOro mnpeamera «XHMHsS» AAaHHOTO YpPOBHSA HU3Y4YECHHS
OpUEHTHUPOBAHO Ha (OPMHUPOBAHUE Y OOYUAIOMIMXCS MUPOBO33PEHYECKONW OCHOBBI JIJIsl MOHUMAHUS PUIOCOPCKUX UAEH, TaKUX
KaK: MaTepuaibHOE €IMHCTBO HEOPraHUYECKOTO M OPTaHWYECKOr0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEILECTB UX COCTAaBOM U
CTpOEHHEM, MIO3HABAEMOCTh IPUPOJIHBIX ABJICHUHN MyTEM SKCIIEPUMEHTA M PELICHUS TPOTUBOPEUUI MEXKITy HOBBIMU (PaKTaMH U
TEOPETUUYECKUMH MPEANOChIIIKAMH, OCO3HAaHHE POJUM XUMUU B PEHICHHHM SKOJIOTMYECKHUX MpoljeM, a Takxke MpolieM
cOepeKeHUsI SHEPTeTHUECKUX PECYPCOB, ChIPhs, CO3/JaHHs HOBBIX TEXHOJIOTMI U MaTepUaoB.



B mnane pemieHus 3amad BOCIIMTAHMS, PA3BUTHS M COIUATU3AIMA OOYYAIONIUXCSl MPUHATHIE MPOTPAMMON TIO0 XUMHUH
MOAXO/Abl K ONpPENETICHUI0 COAECpKaHWA U TMOCTPOEHHUS IMpeAMeTa MNpeaycMaTpuBaroT (OPMHUPOBAHHE Y OOYHAIOIIMXCS
YHUBEPCAIbHBIX YUEOHBIX JCHCTBUN, UMEIOIIMX 0a30BOE 3HAYEHUE JJIA PA3JIMYHBIX BUJIOB JCATEIBHOCTU: PEUICHUS MPOoOIieM,
MOKCKa, aHalu3a U 00paboTKu MH(OpMAIMU, HEOOXOAUMBIX ISl IPUOOPETEHUSI OMbITa MPAKTUYECKON M HUCCIEN0BATEIbCKOM
NEATEeIIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUM XUMUH.

B mpakTuke mpenomaBaHus XMMUU KaK HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs TaK W Ha YPOBHE CPEIHETO OOIIETO
o0pasoBaHwmsl, MPU OMPEICTCHUUCOICPKATSIHPHON XapaKTEPUCTUKH IeJIeH N3YICHUS TIPEIMETa HapaBIICHUEM MTePBOCTEIICHHOM
3HAYMMOCTH TPAAUITMOHHO MPU3HAETCS] (POPMUPOBAHNE OCHOB XMMUUYECKON HAYKH KaK 00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS,
MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. C METOIWYECKOW TOUKH 3PEHUS
TaKOU MOJAXO0J K ONPEACIICHUIO LIeJIE U3yUYCHUS ITPEAMETA ABIISIETCS BIIOJIHE ONPABIaHHbBIM.

['maBHBIMU TENSIMH U3Y4YEHUSI NpeaMera «XUMHUs» Ha YpOBHE CpelHero oOmiero obpa3zoBaHuss Ha 0a30BOM ypOBHE
ABJISIIOTCSL (POPMUPOBAHUE CHUCTEMbl XMMUUYECKUX 3HAHMM KakK Ba)KHEWIEW COCTaBIIAIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, B OCHOBE KOTOPOH JIe’KaT KIIIOUEBbIC MOHSITHUS, PyHAAMEHTAJIbHBIC 3aKOHBI U TEOPUH XHWMHH, OCBOCHUE S3bIKA HAYKU,
YCBOEHHUE Y MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUM MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOpPUEH HX
pPa3BUTHUSI U CTAHOBJICHUS; (POPMUPOBAHUE U PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOAaX MO3HAHUS BEIIECTB U XUMUUYECKUX
peakiuii, HeOOXOIUMBIX JJISI IPHOOPETEHHSI YMEHUN OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBIICHUM, UMEIONTUX
MECTO B TPHUPOJE, B MPAKTUYECKONW M TOBCEIHEBHOM >KU3HHW; PAa3BUTHUE YMEHUU U CIIOCOOOB JESATEIHHOCTH, CBA3AHHBIX C
HAOJIOICHUEM U OOBSICHEHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOTIOACHUEM MIPABIIT 0€3011aCHOTO 00paIeHus C BEIIECTBAMMU.

ConepxkaTenbHas XapaKTEepUCTHKA IeJed W 3aJad M3ydeHUs MpeaMera B IporpaMMe MO XHMHUU YTOYHEHA |
CKOppPEKTHpOBaHa B COOTBETCTBUM C HOBBIMHU MPUOPUTETAMU B CHUCTEME CpeaHero ooiiero oOpa3zoBaHusi. CerogHs B
npenojaBaHuM XUMUU B OOJIBIIEH CTENEHU OTAAETCA MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusl 00ydeHus,
OpPUEHTUPOBAHHON Ha IMOJTOTOBKY BBIITYCKHHMKA OOIICO0Opa30BaTEIbHON OpraHM3alliy, BJIAJICIONIEI0 HE HAOOpOM 3HAHUH, a
(GyHKIIMOHATBLHOM TPaMOTHOCTBIO, TO €CTh CIOCO0aMH W YMEHHSIMHU aKTUBHOTO TIOMYyYEHUs] 3HAHWUW U TPUMEHEHUS HX B
peaIbHOM KU3HU U PELUICHUS IPAKTUYECKUX 3a]1a4.

B aT0i1 cBsi3M TpW M3yuYeHUU TPEeAMeTa «XUMHUS» JOMUHUPYIOIIEe 3HAYCHHE MPUOOpPETAI0T TaKWe LEeNu W 3a/Ja4ud, Kak
amanTanus OO0ydJaloImMXCcs K YCJIOBHUSIM JIMHAMUYHO Pa3BUBAIONIETOCS MHUPA, (HOPMHUPOBAHME HWHTEIUICKTYalbHO Pa3BUTOM



JUYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIIbBHOMY IPUHITHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBS3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM; (popMupoBaHHe y 00yUYarOmMXCsl KIFOUEBbIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIMI), UMEIOIUX YHUBEPCAIIbHOE 3HAUYECHME JISl PA3IMYHBIX BHUJIOB JEATEIBHOCTH: pEUICHUs Mpooliem,
MOKCKa, aHain3a U 00pabOTKM HHGPOpPMAIMKM, HEOOXOAMMBIX JIJIi MPUOOPETEHUs] ONbITa JCSATEIBHOCTU, KOTOpas 3aHUMAeET
BaXHOE MECTO B MO3HAHWU XUMHH, a TAKXKE JIJIsI OLEHKU C TTO3UINI SKOJOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB
U XUMHAYECKUX IIPOLIECCOB HA OpPraHW3M 4YeJOBE€Ka M NPUPOJHYIO CpEly; pPa3BUTHE II03HABATEJIBHBIX WHTEPECOB,
MHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH 00yYaromuXcs: CIIOCOOHOCTH CaMOCTOSTENIbHO MPUOOPETaTh HOBBIE 3HAHMS
[0 XUMHUH B COOTBETCTBUHU C KUZHEHHBIMU MOTPEOHOCTSMHU, UCIIOJIB30BATh COBPEMEHHBIE NH(POPMALIMOHHBIE TEXHOJIOTHH IS
IOMCKa U aHalIM3a y4yeOHOW M Hay4YHO- MOMYJISIPHON MH(OPMallMu XMMHYECKOIO coAepkaHus; (JOpMUPOBAHUE U PAa3BUTHE Y
00y4aromuxcsl acCOLUAaTUBHOIO U JIOTMYECKOIO MBIIUICHHS, HaO0JI0aTeNbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE
0COOEHHO HEOOXOAMMBI, B YAaCTHOCTH, IPHU IJAHUPOBAHUU M IPOBEIECHUU XHMHUYECKOTO SKCIEPUMEHTA; BOCIIHUTAHUE Y
oOyyaronuxcst yOeKIEHHOCTH B T'YMAHUCTUYECKON HANpPaBICHHOCTH XHUMHH, €€ BaXHOM POJM B PELIEHUU TII0OATBHBIX
npo0eM pPalMOHAIBLHOTO MPUPOJONOIb30BAHUS, TOMOJHEHHUS JHEPreTUYECKUX PECYpPCOB M COXPAHEHUs MPUPOTHOrO
pPaBHOBECHSI, OCO3HAHMSI HEOOXOJMMOCTH OEpEeKHOr0 OTHOUIEHUS K MPHUPOAE M CBOEMY 3J0POBBIO, a TaKXe MPUOOpETEHUS
ONBITA HUCITOJB30BAHUS MOJYYCHHBIX 3HAHWM JUISI IPUHATHS TPAMOTHBIX PEIIEHUN B CHUTYalHsX, CBSI3aHHBIX C XMMHYECKUMHU
SIBIICHUSIMH.

enu u 3amauM M3ydeHHs] NpeAMeTa «XUMHs» MOJYyYUIH MOAPOOHYI0 METOIMYECKYI0 HHTEPIpPETalui0 B paszele
«IInanupyemsble pe3ybTaTbl OCBOCHHS MPOrPaMMBbI [0 XUMHI», TAKUM 00pa3oM 00ecredeHo YETKOE IMPEICTaBICHUE O TOM,
KAaKW€ 3HAHWS U YMEHUS UMEIOT MPSMOE OTHOLIEHUE K pealln3alii KOHKPETHOM LETH.

B yueOHOM miaHe cpenHero oOumero oOpa3oBaHMs MpeAMET «XUMHUsD» 0a30BOr0 YpOBHS BXOAMUT B COCTAaB MPEIMETHOM
obnactu «EcTecTBeHHO-Hay4YHbIe MpeAMeTh». O0IIee YUCI0 YacoB, PEKOMEHIOBAaHHBIX JJIA U3y4YeHUs: XUMHH - 68 yacos: B 10
kiacce - 34 gaca (1 yac B Henento), B 11 kiacce - 34 gaca (1 yac B Heiemio).

COIAEPKAHHUE

10 KITACC

Oprannuyeckass xumusi. TeOpeTHUUYECKHE OCHOBBI OpPraHMYECKOM xumuu. lIpenmer opraHudeckod XuUMHUH: €€
BO3HUKHOBEHUE, PA3BUTHE M 3HAYCHHE B IIOJyYCHUM HOBBIX BEIIECTB M MaTEpPUaAIOB. Teopus CTPOEHUS OPraHUYECKUX



coenquHeHnit A.M. BbytnepoBa, e€ ocHoBHbIE MookeHHS. CTpyKTypHble (OpPMYJbI OpraHHYECKHX BelecTB. [ 'omornorus,
u3oMepusa. XUMHUYECKass CBsI3b B OpPraHMYECKUX COEAMHEHMUAX - OJMHAPHBIE M KpaTHble cBs3u. llpencrtaBneHue o
KJIaCCU(UKALlMK OpraHUYecKUX BelecTB. HoMeHKaTypa OpraHMYeCKHX COEIUHEHHM (cucTeMaTHYecKas) M TpUBUAJIbHbBIC
HAa3BAaHUS BaKHEHIIMX MPEACTABUTENIEH KJIACCOB OPraHMYECKUX BELIECTB. DKCIEPUMEHTAIbHBIE METOABl U3yUEHUS BEIIECTB U
UX MPEBpALECHUI: O03HAKOMIICHHE C OOpa3laMHd OPraHMYECKHX BEIIECTB M MaTepHajlaMd Ha HMX OCHOBE, MOJEIMPOBAHUE
MOJIEKYJ OPraHUYECKHUX BELIECTB, HAOIIOACHUE M ONHMCAHHME JIEMOHCTPALMOHHBIX OIBITOB MO MPEBPALIEHUIO OPTaHUYECKHX
BCIIECTB TIpW HarpeBaHwu (TUTaBJICHHWE, OOYTJIWBAaHWE W TOPEHHE). YTJICBOAOPOIbI. AJKaHBI: COCTaB W CTPOCHHE,
TOMOJIOTUYECKUN psii. MeTaH M 3TaH - NPOCTENIINE MPEACTABUTENN ATKAHOB: (PU3UUYECKUE U XUMMUYECKHE CBOMCTBA (peaKIu
3aMELIEHUs] U TOPEHUs), HAXOKICHUE B MPUPOJE, MOJIyYEHUE U TPUMEHEHUE. AJIKEHbI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUIN
psaa. OTUJEH W TNPONMJIEH - MPOCTEHIINE TMPEACTaBUTEIN AaJKEHOB: (U3MYECKUE W XHMHUYECKHE CBOMCTBa (peakiuu
THJIPUPOBaHMs, TAJIOTCHUPOBAHUS, TUAPATALMH, OKHCICHHS W IOJUMEPU3ALMH), MOJYYECHUE W INPUMEHEHHE. AJIKAIECHBIL:
OyragueHn-1,3 u MerunOyragueH-1,3: cTpoeHue, BaXHEHIINEe XMMUYECKUE CBOMCTBA (peakuus noiaumepusauuu). [lomydenue
CUHTETUYECKOTO KayudyyKa M pe3HHbl. AJIKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUsS, TOMOJIOTMUECKHH psi. ALETWIeH -
IPOCTEUIINN MPEICTABUTENh AJIKMHOB: COCTaB, CTPOEHUE, (PU3NYECKHE M XMMHUYECKHE CBOMCTBA (pEakUuW TUIPUPOBAHUSA,
raJIoreHUPOBAHMSI, THApPATALlMK, TOPEHHs), MOJydeHue U nmpumeHeHue. ApeHbl. beH3on: cocrtaB, cTpoeHue, Quanyeckue u
XUMHUYECKHME CBOMCTBA (pPEaKkUWM TajJOr€HUPOBaHUS W HUTPOBAHHMS), IMOJYyYEHHE M NPUMEHEHHE. TOKCUYHOCTH apeHOB.
['emernueckas CBSI3b MEXAY YIVIEBOJOPOJAMH, NPHHAMISKAIIMMHU K pa3IudHbIM KiaccaM. [IpuponiHble HCTOYHUKH
yraeBoaopoaoB. [Ipupoausiii ra3 u nomytHbsie HeTsHBIC Ta3bl. HedTs u e€ npoucxoxaenue. CriocoObl nepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TepMUYECKHM, KaTanuThuueckuil), muponus. lIpoaykTel mnepepaboTkun He(dTH, UX NPUMEHEHHUE B
IPOMBIIUIEHHOCTH W B ObITYy. KaMeHHBI yroib M MNPOAYKTHI €ro nepepaboTKHU. DKCIEPUMEHTAIbHbIE METOAbl W3YUYEHUS
BEILECTB U MX MPEBPAILCHHUI: 03HAKOMJIEHHE ¢ 00pa3liaMH IJIACTMACC, KAYYyKOB U pe3uHbl, KoJuleKuuu «HepTe» u «Yromaby,
MOJICJIMPOBAHUE MOJIEKYJ YTIIEBOJOPOAOB U TaJIOT€HONPOU3BOAHBIX, MPOBEACHUE MPAKTUUYECKON pabOThI: MOJyYEeHUE ITHIICHA
U U3y4YeHUe ero cBoucTB. Pacu€THbie 3a1aun. BeruncneHus o ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB MU
NpOAYKTOB peakuuun). Kucnopoaconaepxkamuye opraHudeckue coeauHeHus. lIpenenbHple 0qHOATOMHBIE COUPTHL. MeTaHo U
3TAHOJ: CTPOCHHE, (PU3NUECKUE U XUMUUECKHE CBOWCTBA (PEaKIMK C aKTUBHBIMU METaJlJIaMH, TaJIOT€HOBOJI0POIaMHU, TOPEHHUE),



npuMeHeHue. BogopoaHbie CBA3M MEXIAY MOJIEKyJaMH COUpTOB. J[elicTBME MeTaHOJa M 3TaHOJIa Ha OpPraHu3M 4YeJoBeKa.
MHoroaToMHbi€ CIIUPTHL. DTUIICHIJIMKOJIb U TJIMIIEPUH: CTPOCHHE, (PU3NYECKUE U XMMUYECKHUE CBOMCTBA (B3aMMOJIEUCTBHE CO
HICJIOYHBIMU METaJJIaMU, KAUeCTBEHHAsI pEaKIlMsi HA MHOTOaTOMHbIE CIUPTHI). JlelicTBre Ha opraHu3M yenoBeka. [Ipumenenue
TJIMIEPUHA U ITWICHIIHKONS. DEHO: CTpOSHUE MOJEKYJbl, (pU3ndecKkue M XUMHYECKHuEe CBOMCTBA. TOKCHYHOCTH (eHoa.
[Tpumenenue denona. Anpneruasl. Dopmanbaeru, aleTaabIeTu I CTpoeHNe, PU3NUECKIEe U XUMUIECKHUE CBOMCTBA (peaKInu
OKHCJICHUS U BOCCTAHOBJICHHS, KAYECTBEHHBIE PEAKITNH ), TIOJydYeHUE U MpuMeHeHne. OTHOOCHOBHBIE TIPeIeIbHbIE KapOOHOBHIE
KUCJIOTBl. MypaBbUHASI M YKCYCHAs KUCIIOTBI: CTPOEHHE, PU3NUECKUE U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JJIsl Kilacca
KHUCJIOT, peakuusi dTepudukanuu), moiaydyeHue W npumeHeHue. CteapuHOBas M OJEHMHOBAs KHUCJIOTHI KakK MPEICTaBUTEIH
BBICIINX KapOOHOBBIX KUCJIOT. Mbla KaK COJM BBICHIMX KapOOHOBBIX KHCJIOT, UX Mooiee aeictBue. CrnoxxkHble d3(pUpbl Kak
MPOU3BOIHBIE KapOOHOBBIX KHUCHOT. [mapomu3 cnoxubix 3¢upoB. XKupsl. ['maponus >xkupoB. I[IpumeHeHue KUpPOB.
buonoruyeckas poiyib *KUPOB. YTJIEBOJBI: COCTaB, KiacCHU(UKAIMs YIJIEBOJIOB (MOHO-, AW- U TOJMcaxapuiabl). [Jokosa -
IPOCTEUIINN MOHOCAXapuJ: OCOOCHHOCTU CTPOEHUS MOJEKYJbl, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHUE C
rugpokcugom meau(Il), oxkucieHue amMMuadyHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIIEHHE, OPOKEHHE TJIIOKO3bI),
HaxO0XXJICHUE B MpUPOJE, MpUMEHEHue, Ouojoruueckas posib. dDorocunre3. DpykTo3a Kak H30Mep IHOKO3bl. Kpaxman u
LEJUTI0I03a KaK MPUpPOHbIe moyiuMepbl. CTpoeHHe KpaxMala U 1eUTo03bl. PU3ndeckue U XUMMUYECKUE CBOMCTBA Kpaxmasa
(rMaponu3, KayeCTBEHHAs peakius C HOJ0M). ODKCIEPUMEHTAIbHBIE METOJbl W3Y4YEHHUs BEHIECTB M WX MpEBpaIeHUi:
pOBEICHNE, HAOTIOICHUE U ONTUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAYECTBEHHBIE PEAKIIMHA OJTHOATOMHBIX
cnupToB (OKucieHue staHona okcuaoM menu(Ill)), MHOTOAaTOMHBIX CHUPTOB (B3aMMOJICUCTBHUE TIIMIIEPUHA C TUIPOKCHIOM
menu(H)), anpaernaoB (OKuUCIEHWE aMMHAYHBIM pacTBOpoM okcupaa cepedpa(l) u ruapokcuaom meau(Il), BzaumopaeicTBue
KpaxMajia ¢ HMOJIOM), MPOBEICHHE MPaKTUUECKON paboOThl: CBOICTBA pacTBOpa YKCYCHOM KHCJIOTHI. PacuérHble 3amaum.
Briuncnenust o ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIECTBA WIIM MPOIYKTa PEaKIUU
M0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX BEIIECTB WM MPOJYKTOB PEAKIUM). A30TCOIepiKaliue
OpraHUYEeCKUEe COCAMHEHHUS. AMUHOKUCIOTHI Kak aM(oTepHbIe OpraHuyYecKkue coequHeHus. DU3NuecKue U XUMHYECKUE
CBOWCTBA aMHUHOKHUCJIOT (HAa mMpUMeEpe TiMIKHA). bruonornueckoe 3HaueHue amMuHOKUCIOT. [lentunabl.benku kak mpupomHbie
BBICOKOMOJICKYJISIpHBIE coenHeHus. [lepBruHas, BTOpUYHAs U TPETUYHAS CTPYKTypa OeNKOB. XMMHUYECKHE CBOWCTBA OEITKOB:
TUAPONIN3, JCHATypalusi, KauyeCTBEHHbIE DPEAKIMU Ha OeJIKU. ODKCIEPUMEHTAIbHBIE METOAbl W3YYEHHUS BEIIECTB M HX



NpEBpAILCHNI: HAOJIOJCHHE U ONUCAHUE JEMOHCTPALMOHHBIX ONBITOB: JEHATypalusi O€JIKOB NpU HArPEBAaHWUU, LIBETHBIC
peakuuu OenkoB. BricokoMonekyssipHble coequHeHHs. OCHOBHBIE IMOHATUS XMMHHU BBICOKOMOJEKYJSPHBIX COCIUHEHMI:
MOHOMEp, IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJIMMEPHU3ALUH, CPEIHS MOJIEKYIJIsIpHas Macca. OCHOBHBIE METOIbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN - MOJMMEPU3aLUs U MTOJIMKOHICHCALNSI. DKCIIEPUMEHTAIBHBIE METObI U3YUYECHHSI BEILIECTB
Y UX MPEBPALICHUI: 03HAKOMJIEHUE C 00pa3aMu MPUPOIHBIX U UICKYCCTBEHHBIX BOJOKOH, INTACTMACC, KAYUYKOB.

Mescnpeomemmusie ceéazu. Peanuszanuss MEXIPEIMETHBIX CBA3€H MPU M3YYEHUM opraHudyeckod xumuu B 10 kiacce
OCYLIECTBJISIETCS 4Yepe3 MCIOJb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHbIX IOHATHM, TaK W TMOHATHHA, SBIISIOLIUXCS
CUCTEMHBIMU U1 OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAY4YHOro IHKja. OOIIMe eCTeCTBEHHO-HAy4HbIEC MOHSATHUS: SIBJICHHE,
Hay4yHbIH (haKT, TUIIOTE3a, 3aKOH, TEOpHs, aHaJU3, CUHTE3, KJIacCU(pUKaLUsi, MEPUOJUYHOCTh, HAOIIOJCHHUE, M3MEPEHHUE,
DKCIIEPUMEHT, MoJenupoBaHne Pu3nKa: Marepus, 3HEPrus, macca, aToM, JJIEKTPOH, MOJIEKyJa, YHEPreTUYECKUI ypOBEHb,
BEIIECTBO, TE€J0, 00BEM, arperaTHoe COCTOSHUE BEUIECTBAa, (PU3NUYECKUE BEIMYMHBI M €AMHULIBI UX U3MepeHus. buomorus:
KJIETKa, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHMHTE30-OMOJIOTUYECKH aKTHUBHBIE BellecTBa (O€Ku,
yIIEBOABL, KUPbI, (QepmeHThl). ['eorpadus: MHUHEpalbl, TOPHbIE MOPOJbI, IOJE3HbIE HMCKOIMNAEMbIE, TOIUIMBO, PECYpCHI.
TexHOoNorus: MUIIEeBblE MPOIYKThI, OCHOBBI PAallMOHAJIBHOIO MUTAHUS, MOIOIIME CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE
npenaparbl, MaTepUaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

O0masi 1 Heopranm4yeckas xumusi. Teopemuueckue 0CHO6bl Xumuu. XVMHUYECKHIN 3JeMEHT. AToMm. Sapo aroma,
M30TOMBL. DIIEKTPOHHAS 000J0YKa. DHEPreTHYeCKHe YpPOBHHU, MOAYPOBHH. ATOMHBIE OpOHWTanu, S-, p-, O- DIEMEHTHI.
Oco0OeHHOCTH pachpenesieHusl JIEKTPOHOB MO OpPOUTANISIM B aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAsS
KoH(purypauus aromoB. [lepuonnueckuii 3axkoH u lleproguyeckas cucrtema xumuueckux 3meMenToB J[.M. Menneneesa. Cs3b
NIEPUOANYECKOTrO 3akoHa U llepumonnueckoit cucrembl XxumMuyeckux emMeHToB /.M. MenaeneeBa ¢ COBpEMEHHON TEOpHUEN
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEILECTB 10 IPYIIAaM U MEepuojiaM. 3HAYEHHE MEPUOJIUYECKOrO 3aKOHAa B pa3BUTUU Hayku. CTpoeHHE BellecTBa. XUMHYECKas
CBs3b. Buapl XuMHuecKoil CBsI3U (KOBaJICHTHAs HEMOJSPHAS U MOJISIpHAs, HOHHAs, MeTaJTn4eckas). MexaHu3Mbl 00pa3oBaHus
KOBAJIGHTHOM  XMMHYECKOW CBs3M (OOMEHHBII W  JOHOPHO-AaKIENTOpHbIN). Bomopomnas cBs3b. BaneHTHOCTH.
OnexTpooTpuuaTenbHOCTh. CTeneHb OKUCIeHHs. VIOHBI: KaTHOHBI M aHUOHBL. BellecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO



CTpO€HUS1. 3aKOH MOCTOSIHCTBA COCTABA BEIIECTBA. TUIbI KPUCTATNIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA
KpUCTAIINYECKOW pemeérku. lloHsATHEe O aucnepcHBIX cuctemax. VICTUHHBIE M KOJUIOWIHBIE pacTBOphBl. MaccoBas IoJis
BelecTBa B pacTBope. Kiaccuduxanuss HeopraHudeckux coequHeHud. HomeHkiaTypa HEOpPraHMYEeCKHUX BEIECTB.
['eHeTnyeckass CBA3b HEOPraHUYECKUX BEMIECTB, NPUHAWICKAMMX K PA3IUYHbIM KjlaccaM. XHMMHYECKasi peakuus.
Krnaccudukarms XuMudeckux peakiuii B HEOPTaHMIECKOW M OPTaHNIEeCKOW XMMUHU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH
COXpAaHEHUS W TMPEBpAILCHUS] SHEPIUU TMPU XUMHUYECKHX peakuusix. CKOpocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX
daktopoB. OOpaTuMble peakIu. XUMHUYECKOe paBHOBecHue. DaKTOpPHI, BIUSIONINE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle Hlarenbe. DnekTponautuueckas auccormanus. CuibHble U ciadbie AnekTponuThl. Cpena BOAHBIX PacTBOPOB
BEIIIECTB: KHUCTasi, HEUTpasibHas, IienovHas. Peakiuum moHHOro oOMeHa. OKucCIumenbHo-60CCMAHOBUMENbHbBIE PEAKUUU.
DKCNepUMEHTAIbHBIE METO/bl U3YYEHHUS! BELIECTB W WX MPEBpallleHUid: JeMoHcTpanus Tabmun «llepuognueckas cucrema
xummudeckux siemeHtoB .M. MenneneeBa», u3yueHue Mojenied KPUCTAUIMYECKUX PEHIETOK, HAOJIOJEHUE M OIMUCaHUE
JIEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEHHUE MIEPOKCHIA BOJAOPO/Aa B MPUCYTCTBUU KaTaau3aTopa, OnpeeeHue
Cpebl paCTBOPOB BEILIECTB C OMOIIBIO YHUBEPCATBHOTO UHANKATOPA, PEAKIIMM HOHHOTO OOMEHA), TPOBEACHUE MPAKTUUECKOU
paboThl «BnusHUEe pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUECKON peakuun». Pacuémmusie 3a0auu. Pacy€Tol M0 ypaBHEHUAM
XUMHUUYECKUX PEaKIHi, B TOM YHUCJIE TEPMOXMUMHUYECKHE PACUETHI, PACUEThl C HMCIOJIL30BAHUEM TMOHATUSI «MaccoBas OIS
BEILIECTBAY.

Paznen 2. Heopranmueckass xumusi. Hemerawiel. [lonoxxkenne HemetamioB B Ileproanueckoil cucreMe XMMHUYECKUX
anemenToB J.U. MenpeneeBa 1 ocoOeHHOCTH CTpOeHUSI aTOMOB. DU3NYECKHE CBOWCTBA HEMETAIIIOB. AJTOTPOIHUSI HEMETAIOB
(Ha mpumepe kucnopoja, cepsbl, hochopa u yriaepona). XMMHUUECKUE CBOMCTBA BAKHEUIIMX HEMETAIOB (TaJIOTEHOB, CEPBHI,
azora, (docdopa, yriaepoga M KpPEeMHHUS) U HUX COCAUHEHUM (OKCHJOB, KHUCIOPOICOACPKAIIUX KHUCJIOT, BOJOPOIHBIX
coeaunenuit). [I[puMeHeHne BaXKHEHIIIMX HEMETAIUIOB M X coenuHeHuil. Meramibl. [lonoxxenue meraminoB B [lepuoanyeckoii
cucreme xumudeckux siaeMeHtoB J[.M. MenaeneeBa. OcoOEHHOCTH CTPOEHUS DJEKTPOHHBIX O0O0JOYEK aTOMOB METAJIJIOB.
O6mue pusundeckre cBoicTBa MeTauioB. CIIaBbl METAIOB. DIEKTPOXUMUYECKUNA Psifl HAMPSHKEHUH METaNIOB. XUMUYECKUE
CBOMCTBa BOKHEHIIIMX METAJUIOB (HATPU, KaJaWui, KaJblIMi, MarHui, aJJlOMUHHM, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTMHEHUM.
OO6mue cmocoOs! momydeHus: MetauioB. [I[puMeHeHre MeTallJIoB B OBITY U TEXHUKE. DKCIIEPUMEHTAIbHBIE METObl U3YUYEHUS
BEIIECTB W WX TMPEBpallleHUu: U3yYeHUE KOJUIeKIHH «MeTauibl W CIUIaBbl», OOpas3ioB HEMETAIOB, pEIICHUE



IKCMIEPUMEHTAIBHBIX 3a/a4, HAOJIOACHHE W ONHCAaHWE JAEMOHCTPALMOHHBIX M JaOOpaTOPHBIX OMBITOB (B3aUMOJCHCTBUE
THJIPOKCHJIA AJIFOMUHUSA C PAacTBOPAMHU KHUCIIOT M IIEJIOYel, KaueCTBEHHBIE PEaKIMM Ha KaTHOHBI METasioB). Pacuémmuuie
3a0ayu. PacuéThl Macchl BEIIECTBAa WM 00bEMA ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILECTBA, MAacce WJIM O0BEMY OJHOIO U3
YUYaCTBYIOIIMX B PEaKIMM BEIIECTB, pacué€Thl mMacchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIU OJHO W3
BEILIECTB UMEET IPUMECH.

XuMus ¥ Ku3Hb. MexnpeaMeTHsblie cBsi3u. Poib XuMuu B 00€CEUeHUN HYKOJIOTUYECKOM, SHEPTeTHUECKON U MHILEBOI
0e30MacHOCTH, pPa3BUTHUM MeAUIUHBL. [loHATHE O HaydHBIX METOJax IO3HAaHUSA BEIIECTB M XHUMHUYECKUX pPEaKIUH.
[IpencraBnennst 00 00X HAYYHBIX TPUHIIMIAX MPOMBIIIJIEHHOTO MOJYyYEHUs BaXKHEUIIUX BEIIECTB. YEIOBEK B MUPE BEILIECTB
Y MaT€pUAJIOB: BAXKHEHIIINE CTPOUTEIbHBIC MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepUalIbl, KPACKH, CTEKIIO, KEPAMHUKA, MaTEpUAJIbI
JUIL 3JIEKTPOHUKH, HAHOMATEpHUallbl, OPraHUYECKUE M MUHEpaJbHbIE YyAOOpeHUs. XUMHUS U 310pOBbE 4YEJIOBEKa: IpaBUIIa
UCIIOJIb30BaHUsl JIEKAPCTBEHHBIX IpEnaparoB, IpaBuia OE30MacHOrO HCMOJIb30BaHUS IpenaparoB OBITOBOM XUMHUU B
MOBCEAHEBHON XM3HU. Peann3aius MeXNpeaIMETHbIX CBSI3€d NpU M3ydeHUW oOuiel U HeopraHumdyeckodl xumuu B 11 kmacce
OCYLIECTBJISIETCS 4Yepe3 MCIOJb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHbIX TOHATHM, TaK WM TOHATHHA, SBISIOIINXCA
CUCTEMHBIMU JJI1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYyYHOIo LUKIA. OOUIMe eCTECTBEHHO-HAYUYHbIE MOHATHS: HAyYHBIU
dakt, runmoTe3a, 3aKOH, TEOpHs, aHajliu3, CHUHTE3, KIacCUPUKalUUsg, TEePUOJAUYHOCTh, HAOIIOJCHHE, SKCIEPUMEHT,
MOJEIUPOBaHUE, U3MEpPEHUE, sABiIcHUEe. PU3KKa: MaTepus, SJHEPIUs, Macca, aToM, IEKTPOH, NNPOTOH, HEUTPOH, UOH, U30TOII,
PaZMOaKTUBHOCTb, MOJIEKYJa, HSHEPreTHYECKH ypOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHO€ COCTOSHUE BEIECTBa,
¢uznyecKkre BEIMYMHBI U €IUHULBI UX U3MEPEHUs, CKOPOCTh. brosorus: kierka, opraHu3M, dKocuctema, ouocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, OOMEH BEILIECTB B Opranu3Me. ['eorpadus: MuHepasbl, TOPHbIE IOPO/bI, MOJE3HbIE HCKOMAeMbIE,
TOIUJIMBO, PECYPCHI. TEXHOJIOTUS: XMMHYECKasd NMPOMBIIUIEHHOCTh, METAJUTYPIrusi, IMIPOU3BOJICTBO CTPOUTEIBHBIX MaTEpPHAJIOB,
CEIbCKOXO35IMCTBEHHOE MPOW3BOJCTBO, MUIIEBAs MPOMBILUIEHHOCTh, (papMalieBTHUECKasi MPOMBIIUIEHHOCTh, MPOU3BOJICTBO
KOCMETHYECKHX  MPENaparoB, MPOU3BOJACTBO  KOHCTPYKIHMOHHBIX  MATEPUANIOB,  JJEKTPOHHAs  NPOMBILIIEHHOCTD,
HAaHOTEXHOJIOTUU.

IINIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHHUS OOYYAIOIIMMHUCS TPOTPAMM CPETHETro OOIIEeTo



oOpa3oBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM U TMpeaAMeTHbIM). HaydHo-mMeToauueckold OCHOBOW ISl  pa3pabOTKH
IUIAHUPYEMBIX PE3YyJbTAaTOB OCBOECHHS IIPOIPaMM CpPEIHEro oO0IIero o0pa3oBaHUsS SIBISIETCS CUCTEMHO-IEATEIbHOCTHBIN
noJxo/. B cooTBeTCTBUM C CUCTEMHO-/IEATEIBHOCTHBIM MOJX0J0M B CTPYKTYpE€ JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS IpeIMeTa
«XHUMHS» Ha YPOBHE CpeIHEro o0Iero oOpa3oBaHUS BBIJACIECHBI CIEAYIOIIME COCTABIIIONIME: OCO3HAHUE OOYYaArOIIMMHUCA
POCCHICKOI IpaKJaHCKOW MJAEHTHYHOCTH - TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIICHUIO; HATMYUE
MOTHBAIIMM K O0YYECHUIO; [IEJICHANIPABICHHOE PA3BUTHE BHYTPEHHUX yOEKICHUN TUYHOCTH HAa OCHOBE KIIFOUEBBIX IIECHHOCTEH U
UCTOPUYECKHUX TpaaAuLUid 0a30BOM HAyKH XHWMHHU; TOTOBHOCTh U CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEeATEIbHOCTH IEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMU, HMPUCYIIMMU LIEJIOCTHOW CUCTEME XUMHUYECKOTO 00pa30BaHusl; HAIUYKE
IPABOCO3HAHUS SKOJOTUUYECKON KYJIbTYpPbI U CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH KU3HEHHbBIE TUIAHBI.

JIM4HOCTHBIE PpE3YyJbTaThl OCBOEHHUS IpeAMETa «XUMHS» JOCTUTaloTCs B E€IUHCTBE Y4YEOHOW W BOCHUTATEIbHOU
NEATEIbHOCTH B COOTBETCTBUH C TYMAHUCTUYECKUMU, COLIMOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LICHHOCTSMHM U HJI€aJIaMU
POCCHIICKOTO TPa)KJAHCKOrO OOIEeCTBAa, MPUHATHIMU B OOLIECTBE HOPMAaMHM M IpaBUJIAMU TMOBEACHUS, CHOCOOCTBYIOIIMMU
polieccaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U HDABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU O0YyYarOIIUXCSl.

JIMYHOCTHBIE pPE3yJbTAaThl OCBOCHHS NpeaMeTa «XUMHUSD» OTPaKalOT CPOPMHUPOBAHHOCTH OMNbITA IMO3HABATEILHOM U
NPAKTUYECKON JEATEIbHOCTH OOyYaronIMXcsl MO pealv3alii MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIE B YaCTH:
2PaxcOanCKO20 60CRUMAHUA: OCO3HAHMS OOYYalOUIMMHCS CBOMX KOHCTUTYLHMOHHBIX TpaB M OOS3aHHOCTEW, YBaKCHMS K
3aKOHY W IPaBONOPAJKY; MPEACTABICHUS O COLMAJIBHBIX HOPMAaX M IpaBUIaX MEKIMYHOCTHBIX OTHOLIEHHWH B KOJIJIEKTHBE;
TOTOBHOCTH K COBMECTHOM TBOPUECKOM JEATEIbHOCTH TPU CO3JAaHUU Y4YEOHBIX MPOEKTOB, PELIEHUH YYEOHBIX W
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHUHM XHUMHYECKUX OSKCIEPUMEHTOB; CIIOCOOHOCTH TOHUMAaTh W MNPUHUMATh MOTHUBBI,
HaMEpEHUsl, JIOTUKY W apryMEHTbl JPYTUX MpU aHAIW3€ PA3IUYHbIX BHUAOB Y4e€OHON IEATEIbHOCTH;, RAMPUOMUUECKO20
6ocnumanuA: UEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAYYHOMY HAcCJHEJMI0 OTEYECTBEHHOW XHMMHH; YBaXKEHHUS K
polieccy TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XUMHH, OCO3HAHMS TOTO, YTO IOCTH)KEHUS] HAYKU €CTh
pe3yabTaT AJIUTENbHBIX HAOIIOACHUN, KPOTIOTIUBBIX IKCIEPUMEHTAIbHBIX TTOUCKOB, TOCTOSIHHOTO TPYy/1a YYE€HBIX U MPAKTUKOB;
UHTEpeca U MO3HABATEIbHBIX MOTHMBOB B TOJYYEHUHM U TMOCIEIYIOIIEM aHalin3e MHPOpMAIUU O MEPEelOBBIX JTOCTHKEHUSIX
COBPEMEHHOM OTEYECTBEHHON XUMUU; O0YX06HO-HPAGCHIEEHHO20 60CHUMAHUA: HPABCTBEHHOIO CO3HAHUS, 3TUYECKOTO
MOBEJICHUS; CIIOCOOHOCTH OLIEHHWBATh CUTYallMH, CBA3AHHBIE C XUMUYECKUMHU SIBJIICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEIIECHUS,



OPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTH; TOTOBHOCTH OLICHHBATh CBOE MOBEICHUE U MOCTYIKU CBOMX
TOBapHIIEH C MO3UIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE IMOCIEICTBUM ATHX TOCTYIKOB; (hopmupoeanus
Kybmypsl 300p06bsA: TIOHUMAHUS LIEHHOCTEH 370pOBOr0 M 0e30macHoro olpasa KU3HHU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIIEHUSI K COOCTBEHHOMY (DU3MYECKOMY U TCHUXUYECKOMY 3J0POBBIO; COOJOJIEHUS TpaBUi O€30MacCHOTO OOpaIlleHUs C
BEILIECTBAMU B OBITY, MOBCEIHEBHOM JKM3HU U B TPYAOBOM JAEATEILHOCTH; MOHUMAHUS IIEHHOCTH MPAaBWJI UHAUBUIYAIBHOTO U
KOJUICKTUBHOTO 0€30MacHOTO MOBEJACHUS B CHUTYAIIUSX, YTPOXKAIOIIMX 30POBBIO U JKU3HU JIIOJCH; OCO3HAHUS MOCIEICTBUA H
HEMIPUATUS  BPEAHBIX MPUBBIYEK (YHNOTPEOJICHHS]  aJIKOTOJSl, HApPKOTUKOB, KYypEHUA), MPYo08020  60CHUMAHUS:
KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIEIOBATEILCKON NEATeIIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOU U
JIPYTUX BUAAX ACATEIbHOCTH; YCTAHOBKHA HA AKTUBHOE YYAaCTHE B PEIICHUU MPAKTUUYECKHUX 33]1a4 COUUAIBHOW HANPaBIECHHOCTU
(B paMKax CBOETo Kjacca, IIKOJIbI); UHTEepeca K MPaKTUYECKOMY H3YYEeHHIO TpodeccHil pa3nuyHOro poja, B TOM YHUCIE Ha
OCHOBE IMPUMEHEHUS MPEIMETHBIX 3HAHUWA 10 XUMHH; YBaXEHUS K TPYyAy, JIOISIM Tpylda M pe3yJbTaram TpPYyJIOBOU
NEATEIIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHAYaJIbHOW TpaeKTOpuu oOpa3oBaHus, Oyayiied mpodeccuu u
peanuzanuu COOCTBEHHBIX >KM3HEHHBIX IUJIAHOB C YUYE€TOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHH, UHTEPECOB U
NOTPEOHOCTEN OOILIECTBA; IKOJI02UHECKO20 60CRUMAHUA: HKOJIOTUYECKU 1eJecO00pa3HOro OTHOIIEHHS K MpUPOJE, Kak
WCTOYHUKY CYIIECTBOBAHUS KU3HM Ha 3emiie; NMOHUMaHMS TJIO0AJbHOIO XapakKTepa SKOJOTHUYECKUX MpoOJieM, BIUSHUS
HPKOHOMHYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJHONM U COIMAIIBHON CpEIbl; OCO3HAHMS HEOOXOIUMOCTH HCIOJIb30BAHUS
JOCTUKEHUW XUMHUM [JI1 PEIIEHUST BOIMPOCOB PAMOHAIBLHOTO MPUPOJOIOIb30BAHUS; AKTUBHOTO HENPUSATUA JEHCTBUM,
MPUHOCSIIUX BPEJl OKPY>KAIOIIEH MPUPOTHON Cpelie, YMEHUs TPOTHO3UPOBATh HEOIArONpHUsITHBIC YKOJIOTHUECKUE TTOCIIEICTBHS
NpeANPUHUMAEMBIX JCHCTBUM U TpeAoTBpallaTh HMX;, HAJIWYUS PA3BUTOTO HKOJOTUUECKOTO MBIIUICHHS, SKOJOTUYECKOM
KYJbTYpPbI, ONBITA JEITEIHHOCTH JKOJOTMYECKOW HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS MMH B IO3HABaTEJIbHOM,
KOMMYHUKATUBHONH U COIIMAJIBLHON MpPaKTUKE, CIMOCOOHOCTHM U YMEHHS aKTHMBHO MPOTUBOCTOSITH HACOJIOTHU XemMohoOuwu;
UEHHOCMU HAY4YHO020 NO3HAHUA: CHOPMUPOBAHHOE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW W OOIIECTBEHHON NPAKTUKW; MOHUMAHUS CHENU(DUKM XUMHHM Kak HayKd, OCO3HaHHs e€ posu B (hopMUpOBaHHUH
paIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3IaHUH IIEIOCTHOTO MPEICTABIICHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE IPUPOIBI
¥ YeNOBEKa, B TO3HAHWU NPHUPOJHBIX 3aKOHOMEPHOCTEH M pEHIEHWU TMPoOJIeM COXpaHEHUsS MPUPOTHOTO PABHOBECHS,
yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JJII COBPEMEHHOM IUBUIM3AIMKA: B €€ TYMAaHHCTHYECKOW HAMPaBIEHHOCTH H



BaXHOW pOJIM B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KYyJbTYpbI, PEHICHUH TI00ATbHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS
4eJIOBEYECTBA - ChIPBEBOI, PHEPreTUUECKOM, MUIIEBON U SKOJIOTMUECKON 0€30IaCHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTIEYEHUH
YCIOBUI YCIEIIHOTO TpPyAa M HKOJOTMYECKH KOM(POPTHOM IKU3HM KaKJIOTO WIEHa OOIIEeCTBA; €CTECTBEHHO-HAYYHOMH
I'PaMOTHOCTH: TIOHUMaHUS CYIIHOCTH METO/I0B [TI03HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIIOJIb30BATh
NOJIy4aeMble 3HAHUS JJI1 aHaM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0o MUPA U MPOUCXOASIINX B HEM W3MEHEHUH, YMEHHUS
7enath 00OCHOBAaHHBIC 3aKIIOYCHHS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOLIMXCS JAHHBIX C IIEJIbI0 TOMYyUYEHUs! TOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEJIbHO MCITOJIb30BAaTh XUMUYECKUE 3HAHMS JJIs1 PELICHHS MPOOJIEM B pEajbHBIX KU3HEHHBIX
CUTyallMsIX; MHTEpeca K IO3HAHMIO M HCCIENI0BATEIBCKON JEATENbHOCTH; TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY
o0pa30BaHUI0 U CaMO0Opa30BaHMIO, K aKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUWA MO XUMHUHU B COOTBETCTBHM C KU3HEHHBIMU
NOTPEOHOCTIMU; HHTEpECca K 0COOEHHOCTSIM TpyJa B pa3InyHbIX chepax mpodeccnoHanIbHON e TENbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yibTaThl OCBOCHHSI y4e€OHOTo Mpeamera «XUMHUS» Ha YPOBHE CpPEOHEro OO0IIero oOpa3oBaHUs
BKJIIOYAIOT: 3HAYMMBbIE i1 (OPMUPOBAHUS MHUPOBO33PEHUSI OOYHAIOUIMXCS MEXIUCUUILIMHAPHBIE (MEXIPEIMETHBIE)
0OlIeHayYHbIE TOHATHUS, OTPAKAIOIINE LIEIOCTHOCTh HAYYHON KapTUHBI MUPA U CIIELM(PUKY METOAOB MO3HAHUS, UCIIOJIb3yEMbIX
B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO, HEPrus, SBICHHE, NMPOLECC, CUCTeMa, Hay4yHbI (aKT, TPUHIUI, TMIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOpUs, UCCIIel0BaHNe, HAOII0ICHIE, U3MEPEHHE, SKCIIEPUMEHT U JIpYTHe); YHUBEPCAIbHbIE yueOHbIE
neiicTBus  (MO3HaBaTeIbHblE, KOMMYHHMKATHBHBIEC, PETyJISATUBHBIE), obOecrneunBaioniye G(opMUpOBaHUE (DPYHKIMOHAIBHOM
IPaMOTHOCTH U COLIMAJIbHOM KOMIETEHLUH OO0YyYarolMXcs; CIOCOOHOCTh OOy4arolmuXxcs MCIOIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUSI U YHUBEpCAJIbHbIE ydyeOHbIe NEHCTBUSA B MO3HABATEIBHOM M COLMAIBLHOU
IPaKTUKE.

MeranpenMeTHble  pe3yJbTaTbl  OTPaXKalOT  OBJIAJCHHUE  YHUBEPCAIbHBIMM  Y4€OHBIMH  IO3HABATEJbHBIMU,
KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU ACHCTBUSMU.

OBnaneHue yHHMBEpPCaJIbHBIMU Y4YEOHBIMM TIO3HABATEIBHBIMU JICUCTBUSIMU:  0a306vle J02uvecKue Oeicmeus:
CaMOCTOSITENIbHO (DOPMYJIMpPOBaTh W AaKTyaJIM3UpOBaTh MpoOJeMy, BCECTOPOHHE €€ paccMaTpuBaTh; OINPEAEIATH LEJH
NEeATEIbHOCTH, 33J1aBasi MapaMeTpbl U KPUTEPUH UX JTOCTHXKEHHS, COOTHOCHUTH PE3YJIBTATHI JESITEIBHOCTH C MOCTABICHHBIMU
LEISIMU; UCHOJB30BaTh TPU OCBOEHUY 3HAHUM MPUEMBI JIOTHYECKOIO MBIIIJIEHUS - BBIAEIATh XapaKTepHbIe TPU3HAKHU MTOHATUI



U yCTaHaBIIMBATh WX B3aUMOCBS3b, UCIOIH30BATh COOTBETCTBYIOIINE MOHATHS I OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBJICHMIA;
BBIOMpPATh OCHOBAHMUS W KPUTEPUHU JUIsl KIACCH(UKAIMU BEIIECTB M XUMHUYECKUX PEaKIUi; YCTaHABIMBATh MPUYUHHO-
CJICICTBEHHBIE CBSI3M MEXAY M3y4aeMbIMU SIBICHUSIMHU; CTPOUTH JOTHYECKUE PACCYKIIEHUs (MHAYKTUBHBIC, IETyKTUBHbIE, IO
aHAJIOTUM), BBISBISTH 3aKOHOMEPHOCTHM M TPOTHUBOPEYMS B pacCMaTpUBAEMbIX SBJICHUSX, (OPMYIHPOBATH BBIBOJLI U
3aKJIIOYEHHUS; NPUMEHSATh B MPOLECCE IO3HAHUA, MCIOJb3yEMblE B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
npeoOpa3oBbIBaTh MOJEIbHBIC MPEACTABICHUS - XUMUYECKHI 3HaK (CHMMBOJ) 3JIEMEHTa, XUMHUYECKas (Qopmyia, ypaBHEHHUE
XUMHUYECKON PeaKIMU - TPU PEIICHUN YUEOHBIX MO3HABATENbHBIX U MPAKTHUECKHUX 3a7a4, IPUMEHSATh HA3BAHHBIC MOJICIIbHBIC
NPEACTABICHUS JUIsl BBISBICHHUS XapaKTEPHBIX MPU3HAKOB H3yYaE€MbIX BEIIECTB W XHUMHUYECKHX pEAKUUH; 0Oa3oevie
uccieoogamenvckue Oelicmeusa: BIAJNETh OCHOBAMHM METOJOB HAYyYHOT'O IIO3HAHUS BEIIECTB W XUMHUYECKHUX PEaAKLU;
(GopMyIMpOBaTh LEIH U 3a/1a4 UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHBIE U CAMOCTOSITENILHO C(POPMYITMPOBAHHBIE BOIIPOCHI
B KayeCTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CY)KJIEHUW; BIJIaJIETh HABBIKAMH CAMOCTOSITEIBHOTO IUIAHMPOBAaHUS W IPOBEACHHS YUYEHUUYECKUX DKCIEPUMEHTOB,
COBEPILEHCTBOBATh YMEHMS HAOIIOAATh 332 XOJI0M IIPOIIECCA, CAMOCTOSTENBHO MPOTHO3UPOBATH €T0 Pe3ybTaT, ((OPMYIUPOBaTh
0000IIEHHsI W BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIEAOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O
MpoJIeJIaHHOW paboTe; MpUOOpEeTaTh OMBIT YYEHUUYECKOW HCCIENOBATEIbCKON M MPOEKTHOW JACSATEILHOCTH, MPOSBISTH
CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJOB pPEIICHUs MPAKTUYECKUX 33a/]ay, IPUMEHEHHUIO PAa3IUYHBIX
METOJI0B NIO3HAHUSL;, padoma ¢ uHgopmayueri:OpueHTUPOBATHCS B Pa3IMUHBIX HCTOYHUKAX MH(POPMAUH (HayYHO-TIOMYJISIpHas
JAUTEepaTypa XUMHUYECKOTO COIepKaHMsI, CIIpaBOYHbIE TOCOOMs, pecypchl HTepHeTa), aHanu3upoBaTh HHPOPMALIUIO PA3TMYHBIX
BUJIOB U (DOpPM Ipe/ICTaBICHUS, KPUTHUECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD; (POPMYJIHPOBATH 3aPOCH U
OPUMEHATh pPa3IUYHblE METOAbl MPU TOHCKE W OTOOpe HH(POpMALMH, HEOOXOAMMOW Il BBINOJHEHUS YYEOHBIX 3a1ad
ONpee’aEHHOr0 TUIA; MPUOOPETaTh OMBIT MCMHOJIb30BAHMUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMI M Pa3IUYHBIX
MOMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BBIOMpATh ONTHUMaNbHYIO (GopMy MpeAcTaBieHUs WHGopmanuu (cxembl, rpaduxw,
quarpamMmbl, TaOJIHIbI, pUCYHKH U APYTUE); UCIOJIb30BaTh HAYUYHBIM S3bIK B KaueCTBE CPEACTBA MpH paboTe ¢ XMMHYECKOM
uH(popMaIue: MPUMEHATh MEXIpeAMETHbIC ((Pu3ndeckne U MaTeMaTUIEeCKUe) 3HaKM U CUMBOJIBI, (DOpMyIbl, aOOpeBUaTypHI,
HOMEHKJIaTypy; MUCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISIHOCTH.

OBnaieHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JAEUCTBUAMHU: 33]1aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOI TEMBI B



XO0JIe JAManora W/WIM TUCKYCCHH, BBICKa3bIBaTh HIEH, (POPMYIHPOBATH CBOM NPEIOKEHHUS OTHOCHUTEIHHO BBITIOJHEHHUS
IPEMIOKEHHONM  3a/1aud; BBICTyNIaTh € IPE3CHTALMEN pEe3yJbTaTOB II03HABATEJIBHOW  JIEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIBHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA, IPAKTUYECKON paboThl 1O
UCCIIEJOBAaHUIO CBOMCTB M3y4aeMbIX BEUIECTB, peanu3aliy y4eOHOro mpoekra M (OpMyJIHpOBaTh BBIBOJBI [0 pE3yjbTaTaM
IPOBENEHHBIX UCCIIEAOBAHUMI MYTEM COIIACOBAHHUS MO3HUIIMIA B X0/1€ 00CYK/IEHHUSI U 0OMEHAa MHEHUSIMU.

OBnazeHNEe YHUBEPCAIbHBIMUA PETYJIATUBHBIMUA JIEUCTBUSIMHU: CAMOCTOSTEIBHO IUIAHMPOBATH M OCYLIECTBISTH CBOIO
MO3HABATEJIbHYIO JEATEIbHOCTD, ONPEAEIAs €€ LelId U 3a/a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH
npeajiaraéMplii  aJITOPUTM  JI€MCTBUM MpU BBIIOJIHEHUH YYEOHBIX W HCCJIEAOBATENbCKUX 3a7a4d, BbIOMpaTh Haubojee
3¢ ($EeKTUBHBIN CIOCOO UX PELIEHUS ¢ YYETOM MOTYYEHHs HOBBIX 3HAHUM O BEUIECTBAX U XMMHUYECKHUX PEAKIUIX; OCYIECTBISTh
CaMOKOHTPOJIb CBOEH JIEATEIIBHOCTH Ha OCHOBE CaMOaHaIn3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pe3yabTaThl OCBOEHHUS MPOTrpaMMbl CpPEAHEro o0mero oOpa3oBaHHs IO XUMUM HAa 0a30BOM YpOBHE
OPHEHTUPOBAHBI Ha 00ECIIEUCHNE MPEUMYIIECTBEHHO 00I111€00pa30BaTEeIbHON U OOIIEKYIHTYPHOU MOATOTOBKH O0YYarOIIMXCSl.
OHM BKIIIOYAIOT crieUUPUUYEcKUe AJi1 y4eOHOro mpeamera «XUMHUsS» HAydHbIE 3HAHUSA, YMEHHUS M CIOCOObI JEUCTBUI IO
OCBOCHHIO, UHTEPIPETALUU U MPeoOPa30BAHUIO 3HAHUM, BUBI ACSITEIBHOCTU MO MOJYYEHHIO HOBOTO 3HAHUS U MPUMEHEHHIO
3HAHUWA B Ppa3IMYHbIX YUEOHBIX U peajbHBIX JKU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C XuUMHed. B mporpamme mo xumuu
IIPEAMETHBIE PE3YJIBTATHI IIPEACTABIEHBI 10 I'O1AM U3YYECHUS.

10 KITACC

K konny oOyuenus B 10 kiacce mpeaMeTHbIE pe3yJbTaThl OCBOEHHS Kypca «OpraHudeckas XHUMHsD)» OTpPaxaroT
c(hOpPMHUPOBAHHOCTh MPEJICTABICHUNA O XMMHYECKOW COCTABISIOLIEH E€CTECTBEHHO-HAYYHON KapTHHBI MUpPA, POJIU XHMHUHU B
NO3HAHUU SIBJICHUN TPUPOABI, B (POPMHUPOBAHMU MBIIUICHUS M KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAIBHOM T'PaMOTHOCTH,
HEOOXOIMMOW /JI pEIICHUS NPAKTUYECKUX 3a7ad M SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3J0pPOBBIO U
MPUPOJIHON CPEZE; BIAICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpPAasi BKIIFOYAET: OCHOBOIIOJIATAOIINE TOHATUS (XUMUYECKUI
3JIEMEHT, aTOM, OJJIEKTPOHHAs O0OJOYKa aToMa, MOJIEKYyJa, BAJEHTHOCTb, 3JEKTPOOTPHUIATENBHOCTb, XUMHUYECKAasl CBS3b,
CTpyKTypHasi (opmyna (pa3BépHyTas U COKpall€HHas), MOJb, MOJSpPHAs Macca, MOJSIPHBIM O0BEM, YIIEpOAHBIA CKEJET,
(GyHKIMOHAJIbHAS TPYMIA, paAuKal, U30MEpHs, U30MEpbl, TOMOJOTUYECKUI psii, TOMOJIOTH, YIJIEBOAOPOJbI, KHCIOPOA H



a30TCOJEPKAIlME COCIUHECHUS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAUHEHUSI); TEOPUU U
3aKOHBI (TEOpHsl CTPOCHUsI opraHudeckux BemecTB A.M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XMMHUHU; MUPOBO33PEHUYECKUE 3HAHUS, JIEKAlllMe B OCHOBE MOHMMAHHUS MPUYMHHOCTA U CUCTEMHOCTHU
XUMHUYECKUX SIBIICHUN, (PAKTOJIOTMYECKHUE CBEJCHHUSI O CBOWMCTBAaX, COCTaBe, MOJYyYeHHM U OE€30MaCHOM HCIOJIb30BaHUU
BOKHEUIITUX OPTaHUYECKUX BEIIESCTB B OBITY M MPAKTUYCCKOHN JEATSILHOCTH YeJIOBEeKa; CPOPMUPOBAHHOCTh YMEHHU BBHISBIISATH
XapaKTepHbIC TIPU3HAKU MOHATHI, YCTAaHABIMBATh UX B3aUMOCBSI3b, UCMOJIb30BATh COOTBETCTBYIOIINUE MOHSITHUSI TIPU ONMKUCAHUU
COCTaBa, CTPOCHHUS WM MPEBPAIICHUN OPraHUYECKHX COCIWHEHUM; C(HOPMUPOBAHHOCTh YMEHHH HCIOJIH30BATh XUMHUYECKYIO
CHUMBOJIMKY JIJISI COCTABJICHUS MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (POPMYIT OpraHUYECKUX BELIESCTB U
YPAaBHEHU XHMUYECKUX PpEAKUWWA, H3rOTABIMBATH MOJIEIM MOJEKYJI OpPraHUYECKUX BEIIECTB I WILTIOCTPALUU UX
XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHMS; CPOPMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAJICKHOCTh HM3YUYEHHBIX
OpPraHUYECKUX BEIECTB MO UX COCTABY U CTPOCHUIO K OMPEACIEHHOMY KIIacCy/rpynie coeAuHeHUH (YriaeBOI0POIbI, KUCIOPO
U a30TCOJIepKAIIUe COCAMHEHHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS), JaBaTb WM Ha3BaHUS MO CHCTEMaTUYECKOU
Homenkimarype (IUPAC), a Takyxe IpUBOIUTH TPUBHUAILHBIC Ha3BaHUS OTICIBHBIX OPraHUYCCKUX BEINECTB (ITHIICH, IPOIIHIICH,
aleTUJICH, ATUJICHTJIMKOIb, TIULEpUH, (eHois, (opManbaeruy, aneTaibleruj, MypaBbUHAs KHUCIOTa, YKCyCHas KHUCJIOTAa,
0JICMHOBAsI KMCJIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a, PPpYyKTO3a, KpaxMall, Ie/UIk0I03a, TJIUIHH); ChOPMUPOBAHHOCTh YMEHUS
OTIpENIeATh BUABl XUMHUYECKOU CBSI3U B OPTaHMYECKUX COCIMHEHUSX (OJWHApHBIC M KpaTHbBIE); CPOPMUPOBAHHOCTH YMEHUS
MPUMEHSTH TIOJIOKEHUSI TEOPUH CTPOCHMS opraHuyeckux BemiecTB A.M. ByTtiepoBa st 0ObsICHEHUSI 3aBUCUMOCTU CBOMCTB
BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHMSI MacChl BEIIECTB;, CPOPMUPOBAHHOCTH YMEHHM XapaKTepU30BaThb
COCTaB, CTpOEHUE, (PU3MYECKUE M XUMHUUYECKHE CBOMCTBA TUMUYHBIX MPEICTABUTECH pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BellleCTB (METaH, 3TaH, JSTWJIEH, MPONMUWJIEH, aleTwieH, OyraaueH-1,3, MerwiOyrtaaueH-1,3, O€H30J, METaHOJ], 3TaHOII,
STUJICHTJIMKOJb, TJIUIEPUH, (EeHOoJ, aleTaableruj, MypaBbUHAasT U YKCyCHas KHCJOTHI, IJIFOKO3a, Kpaxmal, IeJUI0i03a,
aMUHOYKCYCHAsl KMCJIOTa), WTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKy HUMHU YPABHEHUSIMHU COOTBETCTBYIOIIUX XUMUYECKUX
peakinuii C HUCMOJB30BAHUEM CTPYKTYPHBIX (opMys; CcHOPMUPOBAHHOCTH yMEHHUS XapaKTePU30BaTh HCTOYHUKH
YTIEBOAOPOTHOTO ChIPhs (He(Th, MPUPOIHBIN Ta3, YTOjh), CHOCOOBI HX MEPEePabOTKH M MPAKTUYECKOE TPUMEHEHNE MTPOTYKTOB
nepepadoTku; CcHOPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS 1O XHWMHUYECKHM YpPaBHEHUSM (Macchl, 00BEMA,
KOJIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOAYKTa PEAKIIMU MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO M3 MCXOTHBIX



BEIIECTB WJIM MPOJYKTOB PEAKINH); CHOPMUPOBAHHOCTh YMEHHM BIa/IeTh CHCTEMOI 3HaHMI 00 OCHOBHBIX METOJ/IaX HAyYHOTO
MO3HAHHUS, UCTIOJIb3YEMbIX B XUMUU NPU U3YYCHUH BEIIECTB U XMMUUYECKUX SIBJICHUH (HAO/IOCHNE, U3MEPEHUE, SKCIIEPUMEHT,
MOJICJIMPOBAHUE), HUCIOJb30BaTh CUCTEMHBIE XHUMHUYECKUE 3HAHUS [JISl MPUHATUS PEUICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIlUsIX, CBSI3aHHBIX C BEHIECTBAMU M MX MPUMEHEHUEM; CHOPMUPOBAHHOCTh YMEHUH COOIIOJaTh MpaBHiia MOJIb30BAHUS
XUMHUYECKON TMOCYAOW U JTabOpaTOpHBIM 000pYAOBAaHHMEM, a TaKXKe IMpaBWiIa OOpaleHHs C BEUIECTBAMH B COOTBETCTBUHU C
UHCTPYKIMSMU IO BBITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB; CPOPMUPOBAHHOCTh YMEHUI TIAHUPOBATH U BBITIOTHSTH
XUMHUYECKUN 3KCIEPUMEHT (IIPEBPAIICHUS] OPraHWYECKHX BEIIECTB MPU HATPEBAHUU, MOIYUYEHUE 3TUJIEHA M U3YYEHHE €ro
CBOMCTB, KQUECTBEHHbIEC PEAKIIMM OPraHUYECKUX BEUIECTB, AeHATypalus O€IKOB MPU HArpEeBaHUH, [IBETHBIE PEAKIIUU OCJIKOB) B
COOTBETCTBUHM C IpPaBWJIAMU TEXHUKU OE30MACHOCTH NpU OOpalleHMH C BEIIECTBAMHM M JIaOOpaTOPHBIM 00OPYJOBaHHUEM,
IOPEICTaBISATh PE3YyIAbTaThl XUMHUYECKOIO JKCIIEpUMEHTa B (OpME 3amUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUuil u
(opMyIMpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB; C(POPMUPOBAHHOCTh YMEHUI KPUTUYECKH aHAIM3UPOBATh XUMUYECKYIO
uHpopMalMIo, TMOJy4yaeMyl U3 pa3HbIX MCTOYHHUKOB (CpeAcTBa MaccoBoil wuHbopMauuu, WHTEpHET U ApYyrux);
c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATh MpPaBWIA HKOJIOTHYECKH LEIeCOO0pa3HOro TMOBEIECHUS B OBITY M TpPYAOBOM
NEATEIIBHOCTH B LEIAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOAHON CpPElbl, OCO3HABATH OMACHOCTh BO3JAEHCTBUSA
Ha JKHUBBIE OPraHU3MBbI OINpPEAENIEHHBIX OPraHMYECKUX BEIIeCTB, MOHMMAas cmbich nokazarens I[IJIK (mpemenbHo nomyctumon
KOHIIEHTPAIMH), MOSICHATh Ha MPUMEpaxX CHOCOObI YMEHBIIEHUS U NMPEJOTBPAICHHUS] UX BPEAHOIO BO3JACHCTBUS Ha OPraHU3M
YeJioBeKa; AJIs OOYyYaroIMXCSi C OrPaHMYEHHBIMH BO3MOXXHOCTSIMH 3/10pOBbSl: YMEHHE NPUMEHSATh 3HAHHA OO0 OCHOBHBIX
JOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB M XMMMUYECKUX SIBIICHUH; JUIS CIENbIX M CIA0OBUIALIMX OOYYaroIIMXCs: YMEHHE
UCII0JIB30BaTh peiibe(PHO TOUEeUHYI0 cucTeMy 0O0o3HaueHui JI. bpaiins ais 3anucu XuMudeckux Gpopmyi.

11 KUIACC

K xon1iy oOyuenus B 11 kjacce mpenMeTHbIE PE3ybTaThl OCBOEHUS Kypca «O01Iast 1 HeopraHudeckas XUMHUsD) OTPaKAIOT
c(hOpMUPOBAHHOCTh MPEACTABICHUN O XMMHYECKOW COCTaBJISIOLIEH €CTECTBEHHO-HAyYHOM KapTUHBI MUpA, POJM XUMHUHU B
NO3HAHUM SIBJICHUNA NPUPOABI, B (POPMUPOBAHUU MBILUICHUS U KYyJbTYphl JIMYHOCTH, €€ (DYHKUMOHAIBHOM TPaMOTHOCTH,
HEOOXOIMMOW JJisi pEeUIeHHs] MPaKTUYEeCKHX 3a7ad M SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U
MIPUPOJHOM cpefie; BiIaJeHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJIATalOINe MOHATHS (XUMUYECKU
3JIEMEHT, aTOM, M30TOI, S-, p-, Cl- 3MeKkTpoHHBIE OpOUTAIM aTOMOB, HOH, MOJICKYJA, MOJIb, MOJISIPHBIA O0BEM, BaJCHTHOCTS,



AIIEKTPOOTPULIATENBHOCTh, CTENEHh OKHUCICHUS, XMUMHUYECKas CBSI3b (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas, BOJIOPOJHAs),
KpUCTAJUINYECKAsT PEIETKA, TUNbl XUMHUYECKHX PEaKUUW, PacTBOP, 3JIEKTPOJIUTHI, HEDJIEKTPOJUTHI, SJIEKTPOJIUTHYECKAs
JUCCOIIMAIINS, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKIMh, XUMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI
(Teopusi AIEKTPOIUTUYECKON auccolmanuu, nepuoandeckuit 3akoH .M. MennaeneeBa, 3akOH COXpaHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUsS U MPEBPAICHUS SHEPTUU MPU XUMHUUECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUSA, JIGKAIME B OCHOBE IIOHMMAHHS MPUYUHHOCTA M CHUCTEMHOCTH XWUMHYECKHX SIBIICHUU,
(hakToJIOTHYECKHUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYCHUH W 0E30MMaCHOM HCIIOJIh30BAHUH BAKHEHIITNX HEOPTAaHMYECKUX
BEILIECTB B OBITY M MPAKTUUYECKOW NESATEIBHOCTH YeloBeKa; CHOPMUPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIC MPU3HAKU
IIOHATUH, YCTAaHABIIMBATh UX B3AaUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME IOHATHS IIPU ONIMCAHUN HEOPTaHUYECKUX BEILLIECTB
U UX MpeBpalieHuit; cHopMUPOBAHHOCTh YMEHUHN UCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY JUIsI COCTABIICHUS (POPMYII BEIIECTB U
ypaBHEHUN XUMUYECKHUX peakiuii, cuctematudeckyto HoMmeHkinarypy (IIIPAC) wu TpuBuanmbHble Ha3BaHUS OTICIBHBIX
HEOPTaHUYECKUX BEIIECTB (yrapHbIi Ta3, YrieKHUCHbIA ra3, aMMUak, raméHas U3BECTh, HEralmiéHas HU3BECThb, MUThEBAS COJA,
MUPUT U JApPyrue); chopMUPOBAHHOCT YMEHUM OMPENENSATh BAJCHTHOCTh U CTENEHb OKUCICHUS XMUMHUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX Pa3JIMYHOTO COCTaBa, BHJ XUMHUUYECKOW CBs3M (KOBaJICHTHAasl, WOHHAs, METaJUInuecKas, BOJOpPOJHAas) B
COCAMHEHUSIX, TUI KPUCTAJUIMUYECKON PEIIETKU KOHKPETHOI'O BEIIECTBAa (aTOMHAs, MOJICKYJIApHAas, MOHHAs, MeTajuInuecKas),
XapakTep cpeiabl B BOJHBIX pPAcCTBOPAX HEOPTraHUYECKUX COCOUHEHUN; CHOPMUPOBAHHOCTh YMEHUW YyCTaHABIMBATh
MPUHAIICKHOCTh HEOPTAHMYECKUX BEIIECTB M0 UX COCTaBY K ONMPEEIEHHOMY KJIacCy/TpyNIe COSAMHEHHM (MPOCThIE BEIIECTBA
- METAIbI U HEMETAJJIbl, OKCHJbI, OCHOBAHHS, KUCIOTHI, aM(OTEpHBIC THAPOKCUIIBI, COJH); CHOPMHUPOBAHHOCTh YMEHHIA
packpeiBaTh cMbICH mnepuoandeckoro 3akoHa J[.M. MengeneeBa W JE€MOHCTPUPOBATH €0 CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENILHYIO M TPOTHOCTUYECKYI0 (DYHKIHU;, CHOPMUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh JJECKTPOHHOE CTPOCHUE
aTOMOB XHMMHYECKHMX »dyeMeHTOB |-4 mnepuonoB llepumonmnueckont cucrembl xumudeckux snemeHTtoB V. Menneneesa,
UCIIOJIB3YS TIOHATHUSA «S-, p-, J-3JIEKTPOHHBIC OPOUTAIINY, «IHEPTETUUCCKUE YPOBHW», OOBSICHIATh 3aKOHOMEPHOCTH M3MCHCHHUSI
CBOMCTB XMUMHYECKHX 3JJIEMEHTOB M HX COCAMHEHHMH IO nepuojaM u rpynmnaMm llepuoandeckol CHCTEMBI XHUMWUYECKUX
anemenToB J[.M. MenneneeBa; copMHUpOBAaHHOCTh YMEHHM XapaKTepU30BaTh (OIMUCHIBATH) OOIINME XUMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE T€HETUUECKOU CBSI3U MEXK]y HEOPTaHUYECKUMHU
BEIIECTBAMH C TIOMOIIBIO yPaBHEHUH COOTBETCTBYIONIMX XHMHUYECKHX PpEAKIUH; CHOPMHUPOBAHHOCTh  YMEHHSI



KJIacCU(DUIMPOBATh XUMHUUYECKHUE PEAKITUU 10 PA3IUYHBIM MPU3HAKaM (YUCIY M COCTaBy PEAarupyIOIIUX BEIIECTB, TETUIOBOMY
abdexTy peakuuy, H3MEHEHUIO CTENEHEW OKHUCJICHHUS JJEMEHTOB, OOpaTHMOCTH peaKIMHM, Y4YacTHUIO KaTalu3aTopa);
c(hOpMUPOBAHHOCTh YMEHUN COCTABIISATh YPAaBHEHUS PEAKIUI Pa3IM4HbIX THUIIOB, TIOJHBIE U COKPAIIEHHBIC YPAaBHEHUS PEaKIIHii
MOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IPU KOTOPBIX ATH PEAKIIMU UAYT 10 KOHIIAa; CPOPMUPOBAHHOCTh ~ YMEHHMM  IPOBOJUTH
peakiuu, TOATBEPKIAIOIINE KAYeCTBCHHBIM COCTAB PA3UYHBIX HEOPTaHWYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM IyTEM
WOHBI, MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTaHUYECKUX BEIIECTB; CPOPMUPOBAHHOCTh YMEHUHN PACKPHIBATH CYITHOCTH
OKHCJIUTEIPHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA TIOCPEACTBOM  COCTABJICHHSI JJIGKTPOHHOTO OamaHca JTHX  peaKIvii;
c(hOpMHUPOBAHHOCTh YMEHUU OOBSACHATH 3aBHCHUMOCTh CKOPOCTH XHMHYECKOW PEaKIMH OT PAa3IMYHBIX (HaKTOpPOB; XapakTep
CMEIIEHUSI XUMUYECKOT0 PABHOBECHUSI B 3aBUCMMOCTH OT BHeIIHero Bo3aeictBus (npuniui Jle [llaTense); chopmMupoBaHHOCTH
YMEHUN XapaKkTepU30BaThb XUMHUYECKHE IPOIIECCHI, JIEKAllhue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHHUS CEPHOM KHUCIIOTHI,
aMMUaka, a Takke CHOPMHUPOBAHHOCTH MPENCTABICHUNA 00 OOMIMX HAay4YHBIX NPHUHIMIAX U SKOJOTUYECKHUX IMpoliemMax
XUMHUYECKOTO TMPOM3BOACTBA; CHOPMUPOBAHHOCTh YMEHHM MPOBOAUTH BHIYHCICHUS C HMCIOJB30BAHHEM TOHSITHS «MaccoBas
JIOJISL BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIICHUH Ta30B MPH XUMHYECKUX PEAKITHAX, MAacChl BEIIECTBA IIH 00BhEMA Ta30B 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIUIOBOTO 3(dexTa
peakIuy Ha OCHOBE 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, PEBPAIICHUS U COXPAHECHUS YHEPTUH; CHOPMUPOBAHHOCTh YMEHUH
coOJro/1aTh MpaBwiia MOJB30BAHUS XUMHUYECKON MOCYI0M M J1a00paTOPHBIM 00OPYIOBAaHUEM, a TAaKXKe MpaBuia oOparieHus ¢
BEI[ECTBAMHU B COOTBETCTBUU C MHCTPYKUIUSMH TIO BBITIOJHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OMBITOB; C(OPMUPOBAHHOCTH
YMEHUN TUTAHUPOBATH W BBHIMIOJIHATh XWMHUYECKUM SKCIEPUMEHT (pa3jio’KeHHE IMEPOKCHIa BOJOPOJAa B MPHUCYTCTBHUH
KaTaau3aTopa, OMPEICICHHE CPEIbl PAacTBOPOB BEIISCTB C TOMOIIBI0 YHHUBEPCATBLHOTO WHIWKATOPA, BIMSHUE Pa3TUYHBIX
(haKkTOpOB Ha CKOPOCTh XMMHUUYECKON pPEeakiuu, peakiiii MOHHOTO OOMEHa, KaUeCTBEHHBIC PEAaKIUU Ha Cysibdar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHSI, PEIICHHWE SKCIEPUMEHTAIBHBIX 3amad mo TteMam «Mertamie» U «Hemeramner»y) B
COOTBETCTBUH C TIPAaBWJIAMH TEXHHKH O€30MMACHOCTH MpHU OOpaIlCeHWH C BEIIECTBAMH M JIA0OPATOPHBIM O0OpPYIOBaHUEM,
MPEACTABIIATh PE3YJBTAThl XWMHUYECKOTO OJKCIIEPUMEHTa B (OpMe 3alHUCH YPaBHEHHM COOTBETCTBYIOIIMX PEAKIUNA M
(dbopMyIMpOBaTh BHIBOJBI HA OCHOBE ATUX PE3yJIbTATOB; CPOPMUPOBAHHOCTh YMEHHM KPUTHUIECKH aHATTU3UPOBATH XUMUUYECKYIO
uH(pOpMAIMIO, TOJYyYaeMyH) €3 pPa3HbIX HWCTOYHHKOB (CpEICTBa MacCOBOM KOMMYyHUKaiuu, WHTEpHET U Jpyrux);
c(hOpMHUPOBAHHOCTh yMEHHUH COOJIOATh TpaBUia HSKOJOTMYECKH IIeJIeCOOOpa3HOr0 TOBENCHHS B OBITY W TPYIOBOMN



JEATEIIbHOCTH B 1LIEISAX COXPAHEHUSI CBOETO 3/I0POBBSI U OKPYXKAIOIIEH NPUPOTHOM Cpe/lbl, 0CO3HABATH OMACHOCTh BO3/IEUCTBUSA
Ha >KUBBIC OpraHU3Mbl ONPENEIEHHBIX BEIIECTB, MOHMMas cmbicn nokazarens [IJIK, moscHsaTh Ha npuMmepax CcHocoObI
YMEHBIICHUSI U MPEJOTBPAILICHUS WX BPEIHOTO BO3CHCTBUS HAa OPraHM3M 4YeJIOBEKa; ISl O0y4YalolUXCs C OrPaHMYECHHBIMU
BO3MOYKHOCTSIMU 37I0POBbS: YMEHUE MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METOAAaX MO3HAHUS BEIIECTB U XMMHUYECKUX
SIBJICHUM; TSl CIICTIBIX W CIA00BUIAIINX OOYYAIOIINXCS: YMEHUE HCIOIB30BaTh Pelibe(PHO TOUEHUHYIO cucTeMy 0003HaueHwmit JI.

Bpaiins mist 3anucu XuMudeckux GopMyL.
TEMATUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne  HaummenoBaume pasneno  KouamyecTBo yacos
n/n H TeM NMPOrpamMMbI Bcero KP ‘ P

Pa3zgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM

[IEHHOCTHOE OTHOIIIEHUE K HCTOPHUECKOMY U HAYYHOMY
HACJIEIUIO OTEYECTBEHHON XMMHHU; YBAKEHUS K MPOIIECCY
TBOPYECTBA B 00J1ACTH TEOPUH M MPAKTUUCCKOTO MTPUMEHCHHS
XUMUH, OCO3HAHUS TOTO, YTO JJOCTUKEHUSI HAYKH €CTh Pe3yIbTar
JUTATEIEHBIX HAOMIOACHUH, KPOTIOTIMBBIX SKCICPUMEHTATBHBIX
MTOWCKOB, TIOCTOSTHHOTO TPY/Aa YYEHBIX U MPAKTHKOB; HHTEpeca 1

[Ipeamer opraHudeckoi MTO3HABATEFHBIX MOTHBOB B ITOJYUYSHUH U TTOCIEAYIOMIEM
aHanu3e HHGOPMAIMH O IEPEIOBBIX JOCTIKEHUSIX COBPEMEHHON
bubmoteka [IOK OTEUECTBEHHOW XUMHUH;
1.1 OpPTaHHYECKUX 3 https: :
~ ps://lesson.edu.ru/04/10 HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS;, CTOCOOHOCTH
coenuuenuii A. M. OLIEHHBATh CUTYAL1H, CBA3AaHHbIE C XUMUUECKUMU SBICHUSAMHU, 1
ByTJIepOBa NPUHUMATL OCO3HAHHBIC PEIICHMS, OPUCHTUPYSICh Ha MOPaJIbHO-
HPAaBCTBEHHBIE HOPMBI U [IEHHOCTH; TOTOBHOCTH OIICHUBATh CBOE
MOBE/JICHUE U MTOCTYINKN CBOMX TOBApHILEH C MO3ULINI
HPAaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHWE TOCIEICTBUN
ATHX MOCTYIIKOB; CIOCOOHOCTH CaMOCTOSITENEHO UCTIOIh30BATh
XAUMUYECKHE 3HAHUS IS PEIICHUS MPOOJIEM B peallbHBIX
JKU3HEHHBIX CUTYalUsX;

20P/LIOP BocnurareJbHbIII KOMIIOHEHT

xumuu. Teopus cTpoeHUst

Hroro o pazneny 3

Paspnen 2. Yriesoaopoabl

2.1

[Ipenenvubie ) bubmoteka [IOK SKOJIOTHYECKH LIENECO0OPA3HOTO OTHOLIEHHS K IPUPOE, KaK
YTJIEBOAOPObl — AJKAHBI https://lesson.edu.ru/04/10 UCTOYHUKY CYIIECTBOBAHMS )KM3HH HA 3eMJIe; IOHUMAHUS



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Henpenenbubie rII00AILHOTO XapaKTepa SKOJIOTUICCKUX MPOOIIeM, BIUSHUS
29 YIIIEBOZOPOIbI: ATKEHBI, 6 BI./I6HH0TeKa LHOK HKOHOMHYECKHX MPOLIECCOB HA COCTOSHUE IIPUPOIHON U
https://lesson.edu.ru/04/10 COLMAILHOW CPEIbl; OCO3HAHUS HEOOXOAUMOCTH
aJIKaJMCHbI, aTTKMHBI MCTIOJIb30BaHUSl TOCTHXKCHUIM XUMHUH JIJIsl PEIICHUSI BOTIPOCOB
23 ApoMaTthyueckue 2 bubnmnoreka [IOK PAIMOHAIFHOTO MPUPO/IONONIE30BaHNS; AKTUBHOTO HETPUSITHS
' YIJIEBOAOPOIbI https://lesson.edu.ru/04/10 JefCTBUN, IPHHOCSIIUX BPeJ OKPY KalOIlel NpupoaHOii cpee,
YMEHHS IPOTHO3UPOBATH HEOJIAT OIIPUSATHEIE SKOJIOTHIECKUE
MOCTIECTBHS IPEAIPUHIMAEMBIX ISHCTBUI U IPEIOTBPALIATh
I UX; HATMYHS PA3BUTOTO SKOJIOTHUECKOTO MBIIICHHS,
PUPOAHLIC HCTOHHUKH Bbu6mumorexa IIOK HKOJIOTHYECKON KYIBTYPHI, OTBITA ACITEITHHOCTH
2.4 yriaeBoaopoaoB M UX 3 https://lesson.edu.ru/04/10 9KOJIOTHYECKOW HATIPaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
nepepaboTka ' ' ' HMU B II03HABATEJIbHOM, KOMMYHUKaTUBHOW U COLIUAIbHON
MPAKTUKE, CIIOCOOHOCTH M YMCHHUS aKTHBHO MPOTUBOCTOSATH
uaeoa0ruu xemodooumu;
Utoro no pazneny 13
Pasznen 3. Kucaopoacoaepskamnue oprannyecKkue coeuHeHust
bubmuorexa LIOK c(hOopMHUPOBAHHOE MHUPOBO33PEHHE, COOTBETCTBYIOIIECTO
3.1 CHI/IprI. enon 3 https://lesson.edu.ru/04/10 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIECTBEHHOM
A Kan6 MPAKTUKA; TOHUMAHUS CIEHU(GUKH XUMHUH KaK HAYKH,
JBNICTU/IBL. RAPOOHOBLIC Bbu6mmorexa LIOK 0co3HaHus €€ PoSU B (POPMUPOBAHMH PAILIHOHAIBEHOTO
3.2 KUCIIOTHI. CIIOKHBIE 7 https://lesson.edu.ru/04/10 HAYYHOTO MBIIUIEHHUS, CO3JAHHM LIEJIOCTHOTO HPEACTABICHHS
3¢bupsl 00 OKpYXKaroIeM MUApPE KaK O SIHCTBE MPUPOJIBI U YEIOBEKA, B
MTO3HAHWY MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH PodiieM
COXpaHCHUS PUPOJTHOTO PABHOBECHS, YOXKIEHHOCTH B 0CO00M
3HAYMMOCTH XUMUH 11 COBPEMEHHOH ITMBHJIM3AIINAN: B €€
TYMaHUCTHYECKOW HAIPaBICHHOCTH M BYKHOH POJIH B CO3JaHUH
33 v 3 Bubnuoreka HOK HOBOM 0a3bl MaTEePHAIBLHON KYJIBTYPHI, PEIIEHUH TI100aIbHBIX
: TJICBOJIB https://lesson.edu.ru/04/10 mpo0JieM yCTONYUBOIO Pa3BUTHUS YEJIOBEUECTBA - ChIPbEBOH,
JHEPreTUUCCKOM, MHUIICBON M IKOJIOTHYECKO# Oe30MacHOCTH, B
Pa3BUTHH MEIUIMHBI, 00ECIICUCHUH YCIOBUH YCIECITHOTO TPy /aa
U 9KOJIOTUYECKHA KOM(POPTHOM KHU3HH KaXKIOTO WicHa
00111eCTBA;
Hroro mo pazneny 13
Pa3nea 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs
€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: IOHUMAHHUS CYITHOCTH
41 AMuHBI. AMMHOKHUCIIOTEL. 3 bubmmoteka [[OK METOJIOB TIO3HAHMUSI, UCIIOJIb3YEMbIX B ECTECTBCHHBIX HAyKaX,

benku

https://lesson.edu.ru/04/10

CIIOCOOHOCTH UCITIOIB30BATh IMOJIy4acMbI€ 3HAHUA UIA aHAJIUn3a
¥ OOBSICHEHUS SBIICHHI OKPYXKarouiero Mupa v Npoucxoasamux
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Hroro no pazneny

3

B HEM H3MeHeHHﬁ, YMEHUs A€J1aTh 000CHOBAHHBIE 3aKIIIOUCHHS
Ha OCHOBC HaY4YHBIX (baKTOB 1 UMCHOIIUXCs JaHHBIX C ILICJIBIO
TNMOJY4YCHUA JOCTOBEPHBIX BHIBOJOB;

Pa3neu 5. BbicokoMoJieKyJIsIpHBbIE COeINHEHUS

MHTEpeCa K TIO3HAHMIO M HCCIIE0BATENLCKON JESTENLHOCTH;
TOTOBHOCTH M CIIOCOGHOCTH K HENPEPHIBHOMY 00Pa30BaHUIO U
51 ILmacrtmaccel. Kayuyku. 2 bubmmoreka ITOK caMO00OPa30BaHMIO, K AKTHBHOMY TMOJIyYEHHMIO HOBBIX 3HAHMIA 1O
' Bonokna https://lesson.edu.ru/04/10 XUMUH B COOTBETCTBHU C KU3HEHHBIMH TIOTPEGHOCTAMHE;
MHTEpeca K 0COOEHHOCTAM TPY/a B PA3INYHBIX cepax
npoeCCHOHATBHOM NEATENBHOCTH
Wroro mo paszneny 2
OBHIEE KOJIMYECTBO 34 2 2
YACOB I10 ITPOIT'PAMME
11 KJIACC
Ne  HaumenoBaume pazaeno KoianuecTBo yacos .
p 20P/IOP BocnurareJbHbIH KOMIIOHEHT
n/n H TeM NMPOrpamMMbI Becero KP  IIP
Pa3nea 1. Teopernueckne 0CHOBbI XMMHH
TPOEHUE aTOMOB IEHHOCTHOE OTHOIIEHUE K HCTOPUYECKOMY U HAy4HOM
pPOEHHE aTOMOB. p Y 1 HAY4HOMY
T[leproauecKuii 3aK0H 1 HACJIeINI0 OTCUECTBEHHON XMMMH; YBAaXEHHUS K TPOLIECCY
11 TeDHOMIHECKas CHETEMA 3 Bubnunoreka [IOK TBOPYECTBA B 06JIACTU TEOPUHU U IPAKTHYECKOTO [IPUMEHEHUS
s://lesson.edu.ru XUMHHM, OCO3HAHMS TOTO, YTO JOCTHKEHHS HAYKH €CTh PE3YJIBTAT
' proA https://1 du.ru/04/11 y pesy.
XMMHYECKHX 3/1EMEHTOB /1. JUTUTENBHBIX HAOTIOIEHHH, KPOTIOTIMBBIX SKCTIEPUMEHTAIBHBIX
N. Menneneera MOUCKOB, OCTOSHHOTO TPY/Ia YYEHBIX U TIPAKTUKOB; MUHTEPECA
CrpoeHue BewecTsa Bu6miorexa LIOK T03HABATENBHBIX MOTUBOB B MOJyYEHHH U MOCIELYIOIIEM
1.2 ) 4 aHaM3e MHPOPMAIIMH O TIEPENOBBIX JOCTHKEHHUSAX COBPEMEHHOM
MmuorooGpasue BemecTs https://lesson.edu.ru/04/11 opman PEOBBIX 1 p
OTEYECTBEHHOM XUMHHK;
HPaABCTBEHHOI'O CO3HAHUSA, OTUYCCKOTO ITOBEICHU,
CHOCO6HOCTI/I OIICHMUBATh CUTYyalliH, CBA3AHHBIC C XUMUYCCKUMHU
ABJICHUAMH, U IPUHUMATH OCO3HAHHBIC PCIICHNA,
1.3 XUMHYECKHE PeaKIHH 6 1 1 bubmmorexa [JOK OPHUEHTHUPYACH Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
' https://lesson.edu.ru/04/11 IIEHHOCTH; TOTOBHOCTH OIIEHUBATh CBOE MOBEJEHNE H IIOCTYIIKH
CBOMX TOBApHIIEH C MO3UIMI HPABCTBEHHBIX U IIPABOBBIX HOPM
¥ OCO3HAHHME MOCNIE/CTBHI ITUX MOCTYNKOB; CIOCOOHOCTH

CaMOCTOATCIIBHO MCII0JIb30BaTh XUMHWYCCKUC 3HAHUA IJIA
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Wroro mo pazneny 13
Pa3nes 2. Heopranuyeckasi xumust
bu6nuoreka IJOK
2.1 Meraner 6 1 https://lesson.edu.ru/04/11
bu6nmoreka IJOK
2.2 Hemeranst 9 1 https://lesson.edu.ru/04/11
23 CBs3b HEOPraHUYECKUX U 2 Bu6mmoreka [TOK
' OpPraHUYECKUX BEUIECTB https://lesson.edu.ru/04/11
Hroro no pazneny 17
Pa3nen 3. XuMusa u :KU3Hb
Bbu6nuoreka IJOK
3.1 KUMUT 1 KH3HD 4 https://lesson.edu.ru/04/11
Hroro no pazaeny 4
OBHIEE KOJIMYECTBO 34 3
YACOB I10 ITPOTPAMME

peuicHuA np06neM B pCaJIbHBIX JKU3HCHHBIX CUTYAlUAX;

eCTeCTBeHHO-Hay‘{HOﬁ IpaMOTHOCTH: IOHUMAaHUA CYIIHOCTHU
METOAOB IMO3HAHUA, UCTIOJIL3YCMBIX B €CTCCTBCHHBIX HayKax,
CITIOCOOHOCTH UCTIOJIb30BaTh MOJIy4acMbI€ 3HAHUA UIA aHaJIu3a
¥ OOBSICHEHUS SBIICHHI OKPYXKaromiero Mupa u npoucxoasamux
B HEM HBMGHCHI/Iﬁ, YMEHUA OCTaTh 000CHOBAaHHBIC 3aKIIOYCHUS
Ha OCHOBE HaYYHBIX (1)aKTOB 1 UMCIOINUXCA JaHHBIX C ICIbIO
MOJy4YCHUA JOCTOBEPHBIX BBIBOJOB;

€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: IOHUMAaHUS CYLITHOCTH
METOJIOB IIO3HAHHUS, UCIIOJb3YEMBIX B €ECTECTBEHHBIX HayKax,
CcocOOHOCTH UCTIOIB30BATh MOTydacMble 3HAHUS JJIS aHAIH3a
1 OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPA U MPOUCXOSIINX
B HEM M3MEHCHUH, YMCHUS IeJaTh 000CHOBAHHBIC 3aKITFOUCHHUS
HAa OCHOBE HAYYHBIX (PAKTOB M UMCIOIIUXCS JAHHBIX C ICIBIO
MOJTy4EHHUS JOCTOBEPHBIX BHIBOJIOB;
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