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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo XMMUU Ha YpOBHE CpelHero obmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE TPEeOOBaHH K pe3yJbTaTam
OCBOCHHSI OCHOBHOM 00pa30BaTeNIbHON MPOrpaMMBbl cpeiHero oo1iero oopazoBanus, npeactaBieHHbix B PI'OC COO, ¢ yuetom
Konuenuuu mnpenogaBanusi ydeOHOro mnpeamera «Xumus» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoit ®enepanuu,
peanu3yloumx OCHOBHBIE 00pa3oBaTelibHbIE MPOTPAMMbI, U OCHOBHBIX MOJOXEHUN (denepanbHO padodeil MmporpamMMmsl
BOCITUTAHUSI.

OcCHOBY MOJXOJI0OB K pa3paboTKe MPOTpaMMbl 1O XUMHUM, K OMPENEIICHUIO OOIIe cTparerur oOydeHUsl, BOCIIUTAHUS U
pa3BUTUsl 00yYarOIMMXCsl CpeAcTBaMH ydeOHoro mpeamera «Xumus» s 10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWIIU
koHuentyanbuble nojoxkenuss GI'OC COO o B3auMOOOYCIOBJICHHOCTU II€JIEH, COJEp)KaHUs, PE3yJbTaTOB OOyuYeHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

B cooTBeTCTBUU C JaHHBIMU TOJIOKEHHSIMU TIporpaMma o XUMuHM (0a30BBIM ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro
00pa3oBaHUsI YCTAHABIMBACT 00s3aTeIbHOE (MHBAPUAHTHOE) MPEAMETHOE COJICp’KaHHE, OMpeNesieT KOJUYECTBEHHBIE W
KAueCTBEHHBIC €0 XapaKTEPUCTUKU Ha KAXJOM dTalle U3ydeHUs MpeaMeTa, MpeayCMaTpUBAET MPUHIMIBLI CTPYKTYPUPOBAHUS
COZEP)KAHUSI U PpACIPENIENICHUs] €ro Mo KjaccaM, OCHOBHBIM pazfellaM M TeMaM Kypca; JaeT MPUMEPHOE pacHpe/IesICHHE
y4eOHBIX YacOB M0 TEMAaTHYECKUM pasjiesiaM, PEKOMEHAYET MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHHUS OTJEIbHBIX TEM Kypca
C YUY€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSA3€H, JOTUKU Y4YeOHOTO TMpoIlecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuvaronquxcst 10-11 kjaccoB; Ja€T METOAUYECKYI0 MHTEPIPETALMIO IIeJIed M3y4eHHs MpeAMETa Ha YPOBHE COBPEMEHHBIX
MPUOPUTETOB B CHUCTEME CPEIHEro oO0IIero oOpa3oBaHUs, COACPKATECIBHOM XapaKTEPUCTHKU IJIAHUPYEMBIX pe3yJbTaTOB
OCBOEHHUSI OCHOBHOM 0O0pa3oBaTeIbHON MPOTpaMMbl CPEIHET0 O00IIero o0Opa3oBaHUsl (JIMUHOCTHBIX, METANPEIMETHBIX,
MIPEAMETHBIX ), OCHOBHBIX BHUJIOB yU€OHO-IT03HABATEIIBHOM JAEATEILHOCTH 00YYaIOIIEerocs M0 OCBOSHUIO COJIEpKaHUS TIpeaMeTa.
[To BceM Ha3BaHHBIM MO3UIHSIM B IIPOrpaMMe IO XMMHH COOJIIOZICHA TTPEEMCTBEHHOCTD ¢ (heliepaabHOi pabouel mporpaMMoin
OCHOBHOTO 00111eT0 00pa3oBaHus 1Mo XuMuH (11 8-9 KjaccoB 00pa30oBaTEIbLHBIX OpraHU3aIi, 0a30BbIN YPOBEHB).

[Tporpamma 1Mo XMMUU SBIISIETCS OPUSHTUPOM JJISI COCTABJICHUS pa00YHX MPOTPAMM, aBTOPBI KOTOPBIX MOTYT MPE/JIOKUTH
CBOM TMOJXOJ K CTPYKTYPUPOBAHUIO M TOCJIEIOBATEIIBHOCTH H3Yy4YeHHUsI y4eOHOro marepuana, a Takke CBOC BHJICHHE
OTHOCHUTEIHLHO BO3MOXXHOCTH BBIOOpAa BapHaTUBHOW COCTAaBIIAIONIEH COJAEpKaHMS MpeaMeTa JOMOJHUTEIBHO K 00s3aTelbHOMN
(MHBapHaHTHOW) YacTH €ro cojepkKaHus. XHUMHUYECKOoe O00pa3oBaHUE, MOJy4aeMO€ BBITYCKHHKAMHU 0011e00pa30BaTeIbHON



OpraHM3aIiH, SBISETCS HEOTHEMJIEMON YacThi0O WX OOpPa30BaHHOCTH W CIYKHUT 3aBEPIIAIONIMM 3TalloM pealn3alid Ha
COOTBETCTBYIOIIEM 0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEW, MPHUCYIIUX IIEJIOCTHOW CHUCTEME XHUMHYECKOTO OOpa30BaHU.
KittoueBble IIEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB MPUPO/IbI, (POPMUPOBAHKS MUPOBO33PEHUS U 00IIEH KyJIbTYphl YeJIOBEKa, a
TaK)K€ SKOJOTUYECKU OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO M TMPUPOJIHON cpene. Peanusyercss XuUMHUYECKOe
oOpa3zoBaHue OOydYarONIMXCs Ha YPOBHE CpeAHEero ooOImero oOpa3oBaHMs CpelcTBaMU Y4eOHOro mpeaMera «XHUMHs,
coJiepKaHUE U IMOCTPOCHUE KOTOPOTO OMPEEICHBI B TPOrpaMMe M0 XUMHUH C YIETOM CTICU(PUKA HAYKH XUMUH, €¢ 3HAUYCHUS B
MO3HAHUU TIPUPOJIBI U B MaTepUATIbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIUX IEJIeH M MPUHITUIIOB, XapaKTEPU3YIOIINX
COBPEMEHHOE COCTOSIHME CUCTEMBI CpeIHETr0 00111eT0 0O0pa3oBanus B Poccuiickoit denepanum.

[Tpu GopmMupoBaHuU cojpepkaHus MpeaMeTa « XUMHUD» YUTEHBI CICAYIONINE TOJIOXKEHHS O creluprKe U 3HaYCHUN HAyKU
XUMUU. XHUMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIPAEeT OCOOYI0 pOJib B CO3/aHUM HOBOW 0a3bl MaTepUalbHOU
KyJbTYpbl, BHOCUT CBOM BKJaJ B (OPMHPOBAHME pALMOHAIBHOTO HAy4YHOIO MBIILIEHUS, B CO3JaHUE LIEIOCTHOIO
MPECTaBICHUsS. 00 OKpY)KaloleM MHUpPE KaKk O €IMHCTBE MPUPOJBI M UYEJOBEKa, KOTOpoe (GOpMUPYETCS B XMMHH HA OCHOBE
MOHMMAHMUSl BEUIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHUSA B3aUMOCBSI3M MEXKIYy CTPOEHUEM BEILIECTB, HUX
CBOMCTBaMHM M BO3MOKHBIMU oOsactamu mnpuMmeHeHus. CoBpeMeHHass XMMHUSA KaK Hayka CO3uJaTelibHasl, HayKa BBICOKHX
TEXHOJIOTWI HampaBJieHa Ha pelieHUue TMIo0ANbHBIX TMPOOJIEeM YCTOWYMBOTO pa3BUTHUS UEJOBEYECTBA - CHIPHEBOM,
SHEPreTUYECKOM, MHILEBOW, 3KOJIOIMYECKOW O€30MacCHOCTH W OXpaHbl 3/10pOBbs. TECHO B3aUMOACUCTBYS C JAPYTHUMH
€CTEeCTBEHHBIMU HAayKaMH, XUMHSI CTajla HEOTHEMJIEMON YacThI0 MHUPOBOW KYJIbTYpPbI, HEOOXOJIUMBIM YCIOBHEM YCIIEIIHOTO
TpyJa U )KMU3HU KaKJ0T0 4jieHa OOLIECTBa.

B cootBetcTBUM ¢ 00IIMMU HIENSIMHA ¥ IPUHIMIIAME CPEIHETO O0IIero oopa3oBaHus cojepkanue npeamera «Xumus» (10-
11 kmaccel, 6a30BBIN YPOBEHb U3YUECHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIICKYJIBTYPHYIO MOATOTOBKY 00YyJaronuxcs,
HEOOXOUMYIO UM JJISI BEIPAOOTKHA MUPOBO33PEHUYECKUX OPHUEHTHPOB, YCTICITHOTO BKIFOUEHHUS B KU3Hb COIIUYMA, TTPOI0JKEHUS
00pa3oBaHMsl B Pa3IUYHBIX O0JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO ¢ XuMHUEH. COCTaBISIOIIMMU MpeAMeTa «XUMHS)
ABJIAIOTCS 0a30Bble Kypchl - «Opranudeckas xumus» U «OOlas u HeopraHuyeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM
COJICP’KaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUH 10 HEOPTraHUYECKOW XUMUU (C BKJIFOUECHHUEM 3HAHUI
U3 00MIel XUMUN) U OpraHudecKoil xumuu. @opMUpPOBaHUE TAHHOW CUCTEMBI 3HAHUH MPU U3YYCHUH MpeaMeTa o0ecreynBaeT
BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us BEIECTB HA OCHOBE OOLINX MOHSITUN, 3aKOHOB U Teopuil xumun. CTpykTypa



cozepxkaHus KypcoB - «Opraamdeckas xuMus» U «OO011ast 1 HeopraHU4IecKas XuMus» c(HOpMUPOBaHA B TIPOTPAMME 110 XUMUU
Ha OCHOBE CHMCTEMHOTO MOJXOJa K M3YYEHHIO Y4eOHOro mMarepuaia u 00yCIOBJI€HA UCTOPUUYECKA OOOCHOBAHHBIM Pa3BUTHEM
3HAHUW Ha OMNPENIEICHHBIX TEOPETUYECKUX YPOBHAX. B Kypce OpraHM4ecKkod XMMHHU BELIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOpUU CTPOCHHS OPraHMYECKHX COCIMHEHWM, a TaKKE Ha YPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
IIPE/ICTAaBIICHU O CTPOCHUU BemiecTB. CBe/ieHUs 00 N3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHH - OT YIIEBOAOPOIOB JI0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeAMHEHWH. B Kypce opraHnyeckodl XMMHUH MMOJIY4YaroT pa3BUTHE CPOPMHUPOBAHHBIC HA
YpPOBHE OCHOBHOIr0 o00I1ero o0pa3oBaHUs TNEpPBOHAYAILHBIE MPEJCTABICHUS O XUMHUYECKOM CBSI3U, KJIAaCCU(PUKAIMOHHBIX
MpU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, O XUMHUUECKOHN peakinu. B npenmere «Xumus» 6a30BOro
YpPOBHSI paccMaTpuBaceTCs HW3YUYCHHBIM HAa YpPOBHE OCHOBHOIO 0O0mIero oOpa3oBaHUs TEOPETUUYECKUN Marepuan U
(bakToJIOTHYECKUE CBEJICHUS O BEIIECTBAX M XMMHUYECKON peakinuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHuueckas
XUMUSD» 00y4aromuMCcs MPEeI0CTaBISAETCS BOZMOKHOCTh OCO3HATH 3HAYEHUE TEPUOINUECKOTO 3aKOHA C 00IETEOPETHUECKIX U
METO/IOJIOTUYECKUX TO3UIMM, TIyO’Ke MOHATh HMCTOPUYECKOE HM3MEHEHHE (YHKIHMM ATOro 3aKkoHa - OT oOoOmiaromen o
O0OBACHSIOUIEN U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaAHMM O BaXHEMIIUX BEIIECTBAX, MX COCTAaBE, CTPOCHUH, CBOMCTBAX M MNPUMEHCHUH, a TaKXKE O
XUMHUUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKaHUsl JomnoJiHseTcs B Kypcax 10 m 11 kiaccoB anemeHTamu
ColepKaHUsl, HMEIONIMMHU KYyJIbTYpOJIOTHYECKUNA U TMPUKIATHON XapakTep. OTH 3HAHUA CIHOCOOCTBYIOT TMOHHMAaHHIO
B3aMMOCBSI3M XUMHUH C JAPYTUMHU HayKaMH, PaCKpPbhIBAIOT €€ POJib B NMO3HABATEIILHOM U MPAKTUYECKOU JEATCIILHOCTH YeJIOBEKa,
CIOCOOCTBYIOT BOCIHTAHUIO YBAKEHHUS K MPOILIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKUX MPHUIIOKCHUN XUMUH,
MOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpOOJeMax, CBSA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIUBATh MH(OOpPMALMI0 W TPUMEHSATh €¢ Ui TONOJHEHUsS 3HAHWM, PEIICHUS WHTEIUICKTYalbHBIX |
AKCIIEPUMEHTAILHBIX HCCIIeIoBaTeNbCKUX 3amad. CojaepxaHue ydeOHOro mpenmera «XWMHUsS» JTaHHOTO YPOBHS H3y4YEHUS
OPUEHTUPOBAHO Ha (OPMHUPOBAHKE Yy 00YJAIONTUXCSI MUPOBO33PEHUYECKOW OCHOBBI JIJIsi TOHUMaHUS (PUIOCOPCKUX UACH, TAaKUX
KaK: MaTepuajgbHOE €IMHCTBO HEOPTAHMUYECKOTO M OPTraHMYECKOTO MHUpPa, O0YCIOBIECHHOCTh CBOMCTB BEIIECTB MX COCTABOM U
CTPOCHHEM, MTO3HABAEMOCTh MIPUPOTHBIX SBICHHUM MyTEM DKCIIEPUMEHTA U PEIICHUS MPOTUBOPECUUN MEXKTy HOBBIMH (haKTaMH U
TEOPETUUYECKUMU TPEANOChUIKAMU, OCO3HAHME POJM XUMHHM B PEHICHWU DJKOJOTHYECKUX NpoljeM, a Takxke mpobiieM
cOEepeKEeHUS SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX TEXHOJIOTUH U MaTepUasoB.



B mnane pemieHust 3a7ad BOCHHMTAHUWS, PAa3BUTHS W COLMATH3AIMM OOYYAIOIIMXCS MPHUHATHIE MPOrpaMMOM MO XUMHH
NOAXOAbl K OMNPENCNICHUIO COJIEPKaHUS M TIOCTPOCHUS NpeIMeTa MpeaycMaTpuBaroT (OPMHUPOBAHUE Y OOYYAIOIIMXCS
YHUBEPCAIbHBIX YUEOHBIX NEHCTBUNA, UMEIOMMX 0a30BOE 3HAUCHHUE VISl PA3JIMYHBIX BUIOB JCSITEIBHOCTU: PEIICHUS TPOoOiIeM,
MOKCKa, aHalin3a U 00pabOTKKM MHQPOpPMAIIMK, HEOOXOIUMBIX JIJIsi PUOOPETEHUs OMbITa MPAKTUYECKON U HCCIEA0BaTEIbCKOM
NEATEIIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IO3HAHUH XUMHUHU.

B npakTuke npenogaBaHusi XUMUU KaK Ha YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHMs TaK U Ha YPOBHE CPEAHEro oOIIero
o0Opa3oBaHUsl, IPU ONPEACITICHUUCOIEPKATEIBHON XapaKTEPUCTUKY 1IeJIel U3YUYEHHUs NPEAMETa HallpaBJI€HUEM [IEPBOCTEIIEHHON
3HAYUMOCTHU TPAJIULIUOHHO MPU3HAETCSA (POPMUPOBAHHE OCHOB XUMUUECKON HAyKH KaK 00JJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI,
IIPAKTUYECKON JEATEIBbHOCTH YEJIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KYyJbTYypbl. C METOAMYECKON TOYKH 3PEHHUS
TaKOW MOAXO0/ K ONPEACIICHHIO 1eJIe U3yYeHUs MIPEAMETA SIBJISETCS BIIOJIHE ONPaBAaHHBIM.

['maBHBIMU LEISIMU W3Y4YEHUs NpeaMera «XHUMHs» Ha YpPOBHE CpeaHero oomero oOpa3oBaHus Ha 0a30BOM YpOBHE
ABJISIIOTCS (DOPMUPOBAHUE CHUCTEMbl XMMHMUYECKHUX 3HAHUN KaK Ba)KHEUIIEH COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI
MHUpa, B OCHOBE KOTOpPOH JIekKaT KJIIOYEBbIE MOHATHUSA, (PYH/IaMEHTAJIbHBIE 3aKOHBl U TEOPUM XUMHUHU, OCBOEHHUE SI3bIKA HAYKH,
YCBOEHHE M MOHHMaHUE CYIIHOCTH JOCTYNHBIX 00OOLIEHUI MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIIEHUE C MCTOpUEH HUX
Pa3BUTHA U CTAHOBJICHUS; (POPMUPOBAHUE U PA3BUTHE MPEICTABICHUN O HAyYHBIX METOAAX MMO3HAHHUS BEIIECTB U XUMHUYECKUX
peakuui, HeoOXOJUMBIX Ul IPUOOPETEHHUs] YMEHU OPUEHTHPOBATHCS B MUPE BELIECTB U XMMHYECKHUX SIBICHUH, UMEIOLINX
MECTO B MPHUPOJE, B MPAKTUYECKOW M IMOBCEIHEBHOW >XKU3HU; Pa3BUTHE YMEHUN U CHOCOOOB NIE€ATEIbHOCTH, CBSI3aHHBIX C
HaOJI0ICHUEM U OOBSICHEHUEM XUMHUYECKOT0 IKCIIEPUMEHTA, COOMIOACHUEM MPABUII 0€3011aCHOTr0 00palieHus ¢ BEIIECTBAMMU.

CopnepxarenpHasi XapaKTEpUCTHKA LENe M 3a7ad H3ydeHUs IMpeAaMeTa B IPOorpaMMe IO XUMUU YTOYHEHAa U
CKOPpPEKTUPOBaHAa B COOTBETCTBUM C HOBBIMU NPUOPUTETAMH B CHUCTEME cpeaHero obmero oOpasoBanus. CeromHs B
IpErnoJAaBaHUM XUMHUU B OOJIbLICH CTENEHW OTAACTCSA MPEANOYTEHHE MPAKTUYECKON KOMIIOHEHTE COJEep)KaHus O0OydeHHS,
OpUEHTHUPOBAHHOW Ha MOJATOTOBKY BBIITYCKHHUKA OIOIICOOpa30BaTEIbHOW OpraHu3alluy, BIAJCIONIEr0 He HAaOOpOM 3HAHUH, a
(GYHKUIHMOHATIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMM M YMEHHMSIMHU AKTHMBHOTO TOJyYEeHMs] 3HAaHUW M TNPUMEHEHHS] UX B
peabHOM KU3HU JJIs1 PEIICHUs MPAKTUYECKUX 3a/1a4.

B 37Ol cBSi3u mpu u3ydeHUHU mpeaMeTa «XUMHs» JOMUHUPYIOLIEe 3HaueHUEe MPUOOpEeTaroT Takue LeNd M 3a/ayd, Kak
ananrtanusi OOydYaloIIMXCsl K YCIOBHUSM JAMHAMUYHO Pa3BHBAIOIIETOCS MHpa, (GOPMUPOBAHME HHTEIUICKTYyaJIbHO Pa3BUTOU



JUYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOATEILHOMY MPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYallUAX, CBA3AHHBIX C BEIIECTBAMHU M UX MPUMEHEHHEM; (POPMUPOBAHUE Y 00YHAIOUIUXCS KIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETCHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYEHHUE JUISl PA3IMYHBIX BUJOB JIEATEILHOCTH: pElIeHUs MpobiieMm,
MOKCKa, aHaiu3a U 00pabOoTKM WHGOPMAIUU, HEOOXOIUMBIX ISl MPUOOPETEHUsl OMbITA ACSITENIbHOCTH, KOTOpas 3aHUMAET
BaYKHOE MECTO B TTO3HAHUU XUMUH, a TAKXKE JUIsl OLIEHKHU C TTO3UIUI SKOJIOTHYECKO 6€30MacHOCTH XapaKTepa BIUSHUS BEIECTB
U XMMHYECKMX IPOLECCOB Ha OpPraHU3M YeJIOBeKa M MPUPOJIHYIO CpeAy; pa3BUTHE ITO3HABATENIbHBIX HHTEPECOB,
MHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN O0YyYaroIUXCs: CIIOCOOHOCTH CAMOCTOSITENBHO MPUOOPETATh HOBBIE 3HAHUS
[0 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIOJIB30BAaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH IS
NOMCKa M aHajdu3a y4yeOHOW M Hay4yHO- MOMYJISIPHOW MH(POPMALMH XHUMHYECKOrO COAepX aHus; GOpMHPOBAHUE U PA3BUTHE Y
00y4aromuxcsl acCOLUATUBHOIO U JIOTMYECKOIO MBIIIICHHs, HaOII0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpbIE
0COOEHHO HEOOXOAMMBI, B YACTHOCTH, IpPH IUIAHUPOBAHUU M MPOBEJCHUM XUMHUYECKOTO SKCIIEPUMEHTA; BOCIUTAHUE Y
oOyyaromuxcsi yOeKACHHOCTH B T'YMaHUCTHYECKOW HANpaBiICHHOCTH XUMHUH, €¢ BaXHOM pOJIM B PEUICHUM TIJI00AJbHBIX
npo0ieM pPALMOHAIBHOTO MPUPOAONOIb30BAHUS, TOIMOJIHEHHUSI HSHEPreTUYECKUX PECYpPCOB U COXPAHEHUs MPUPOIHOTO
pPaBHOBECHSI, OCO3HAHMSI HEOOXOAMMOCTH OEpEkKHOr0 OTHOLIEHHUS K MPUPOJE U CBOEMY 3J0POBbIO, a TaKKe MPHUOOPETEHUS
OMbITa MCHOJb30BaHUS MOJYYEHHBIX 3HAHMM ISl IPUHATUS TPAMOTHBIX PELIEHUN B CUTYyalUsX, CBS3aHHBIX C XUMHYECKUMU
SIBJICHUSIMU.

[enn u 3agauu U3y4YeHHUS NpeaMeTra «XUMUsS» MOJYYUIM MOAPOOHYH0 METOJMYECKYI0 WHTEpIpETAlUi0 B paszjelne
«IInanupyemsblie pe3yiabTaTbl OCBOCHHS MPOrPaMMBbl [0 XUMHUH», TAKUM 00pa3oM 00ecleyeHO YETKOE NMPEACTABIECHUE O TOM,
KAaKWe 3HaHWS U YMEHUS UMEIOT NPSAMOE OTHOLLIEHUE K PEAN3alui KOHKPETHOM LIEJIH.

B ydeOHOM miiaHe cpenHero o6iiero oopa3oBaHUs MpeaMeT «XUMHsS» 0a30BOr0 YpOBHS BXOJIUT B COCTaB MPEAMETHOU
obnactu «EcTecTBeHHO-HayuHbIe TpeAMeTh». OO0IIee YUCI0 YacoB, peKOMEHIOBAHHBIX ISl U3y4YeHUsT XUMHH - 68 dacoB: B 10
kiacce - 34 gaca (1 yac B Heneno), B 11 knacce - 34 yaca (1 yac B Henento).

COJAEP/KAHHUE

10 KJIACC

Oprannyeckass XxXuMus. TeOpeTMYECKHE OCHOBbI OpPraHWYECKON xumuu. lIpenmer opraHndeckol XUMHH: €€
BO3HMKHOBEHHUE, Pa3BUTHE M 3HAYEHUE B IOJIYYEHUU HOBBIX BEIIECTB M MaTepHaloB. TeOpHsl CTPOEHUS OPraHUYECKHX



coenquHennit A.M. BbytnepoBa, e¢ ocHOBHbIe MOJOXeHUS. CTPYKTypHBIE (QOPMYJIbl OpPTaHUYECKUX BEIIECTB. | omoiorus,
u30Mepus. XUMHYECKas CBSA3b B OPraHUYECKUX COCOUHEHUSAX - OJMHApHble M KparTHele CBA3W. lIpencrasiieHne o
KJIacCU(pUKallMM OpraHUYecKUx BemecTB. HoMeHKiaTypa OpraHM4ecKMX COEAMHEHUN (CUCTEeMaTH4yecKas) W TPUBUAJIbHBIC
Ha3BaHUS BAXHEHIIMX MPEACTABUTENEH KJIACCOB OPraHUYECKHUX BELIECTB. DKCIEPUMEHTAIBHBIE METO/IBI U3yUYEHHsI BEIIECTB U
UX TpEBpallleHUuI: O3HAKOMJIEHHE C oOpa3laMy OpPraHWYECKUX BEIIECTB M MaTepuajaMM Ha HMX OCHOBE, MOJIEIHMPOBAHUE
MOJIEKYJl OpPraHWYECKHUX BEIIECTB, HAOMIOACHUE W OMHCAHHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALIECHUIO OPraHUYECKUX
BCIIECTB MpPH HArpeBaHuu (IUIaBJICHUE, OOYrJIMBaHUE U TOPEHUE). YTJIEBOJAOPOJbl. AJIKaHBI: COCTaB M CTPOEHUE,
TOMOJIOTUYECKHUN psiA. MeTaH M 3TaH - MpOCTEHIINe NMPEACTaBUTENN aJKAHOB: (PU3NYECKHUE U XUMHUUYECKHE CBOWCTBA (peakuuu
3aMEIIECHNs] U TOPEHHSI), HAXOXKJIEHHUE B MPUPOJIE, MOJIYUCHUE U MPUMEHEHHE. AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKHIMA
psaa. OTWIEeH M NpPONWIEH - MNPOCTEHUIINE NPEACTABUTENN aJIKEHOB: (PU3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TMJIPUPOBAaHUS, TAJIOTCHUPOBAHUS, TMAPATALMM, OKUCICHHMS W IOJMMEPHU3ALUM), MOJYyYCHHE U NPUMEHEHHUE. AJKaIUCHBIL:
Oytanuen-1,3 u metmibyraguen-1,3: cTpoeHue, BakHEHIlIMe XUMUYECKUE CBOMCTBA (peakuus noiaumepusauun). [lomydyenue
CUHTETUYECKOTO KaydyyKa W pe3uHbl. AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKUWA psiA. AUETUIIEH -
IPOCTEUIINN MPEICTABUTENh AJIKHMHOB: COCTaB, CTPOEHUE, (PU3NYECKHE M XMMHUYECKHE CBOWCTBA (peakUuu THIPUPOBAHMS,
raJIOT€HUPOBAHMS, TUAPATALNUU, TOPEHUS), MOIyYeHUE U NpuMeHeHue. ApeHbl. beH3on: cocrtaB, cTpoeHue, (pU3HYECKUE U
XUMUYECKUE CBOMCTBA (peakuuWy TajJOr€HUPOBAHUS M HUTPOBAHMS), TOJYyYEHHE M MPUMEHEHHE. TOKCHMYHOCTh apeHOB.
['emeTnueckas CBSI3b MEXKAY YIJEBOAOPOJAMH, NPHHAMICKAIIMMH K pa3IMyHbIM KiaccaM. IIpupoaHsle HCTOYHUKH
yraeBoaopoaoB. [Ipuponnslil ra3 u nomytHeie HeQTsHBIE ra3el. HedTh u e¢ npoucxoxaenue. CrnocoOwl nmepepadoTku HeTH:
NEpPEeroHKa, KPEeKUHI (TepMUYECKUM, KaTanuTtudeckuil), nuponu3. IIpomaykrsl nepepa®oTku He(pTH, MX NPUMEHEHUE B
IMPOMBIIIUICHHOCTH U B ObITy. KaMeHHBI yroib M MNPOAYKTHl €ro mepepadoTKU. DKCHEPUMEHTAIbHbIE METOAbl M3Y4YEHUS
BEILECTB U MX MPEBpAIICHUI: 03HAKOMJIEHHE ¢ 00pa3liaMu MjiacTMacc, KayduyKoB U pe3uHsbl, koyekunu «HedTe» u «YTosby,
MOJICJIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEICHNE MPAKTUYECKON pabOThl: OJyUYeHHE ITHIICHA
U U3y4yeHue ero cBoicTB. PacueTHbie 3amaun. Beuncienus no ypaBHEHUIO XUMHUECKON peakiuu (Macchl, 00beMa, KOJIMYeCcTBa
UCXOJHOTO BEIIECTBAa MM MPOJYKTa PEaKUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB MU
IpOAYKTOB peakunu). Knucimopoaconepxamuye opraHndeckue coequHeHus. [IpenenbHble 0HOATOMHBIE CIIUPTHL. MeTaHon U
3TAHOJ: CTPOCHHUE, PU3NYECKUE U XUMUUECKHE CBOMCTBA (PEaKuu C aKTUBHBIMU METAJIIAMH, TAJIOT€HOBOIOPOAAMHU, TOPEHHUE),



npuMeHeHue. BomopoaHble CBS3M MEXIy MOJEKYJIaMH CHUPTOB. JlelicTBME MeTaHOJa M 3TaHOJa Ha OPraHu3M YeJIOBEKa.
MHoroaTomMHbie CIIUPTHI. DTUICHIIINKOJIb U TIHIEPUH: CTPOCHUE, PU3NUECKHEe U XMMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO
HICJIOYHBIMU METaJJIAMU, KAYECTBEHHAs peaKIisi HAa MHOTOATOMHbIE CIUPTHI). JleiicTBue Ha opraHu3M 4denoBeka. [I[puMenenue
[JIMLIEPUHA U ATWICHIIIMKONS. DEHOJI: CTpOEHUE MOJEKYJNbl, (PU3UYECKHe U XUMUYECKHE CBONCTBA. TOKCHMYHOCTH (PeHoda.
[Ipumenenue ¢enona. Anpaeruapl. @opManbAeru/l, alleTaIbICTHA: CTPOCHHE, (PU3NUECKUE U XUMUYECKHUE CBOMCTBA (peaKIuu
OKHUCJIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHbBIEC PEAKIIUN), ITOydeHHE U TpuMeHeHue. OJHOOCHOBHBIE MPeEIbHbIE KAPOOHOBBIE
KHCJIOThl. MypaBbUHAsl U YKCYyCHAsi KUCIOTBI: CTPOCHHE, (PU3NYECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBA, 00IIME ISl Kiacca
KHCJIOT, peakuus 3Tepuukanvu), noiaydyeHue U npumeHeHue. CTeapHHOBas M OJEHMHOBAsT KUCJIOTHI KakK MpPEICTaBUTEIU
BBICIIMX KapOOHOBBIX KHUCIOT. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, UX Motoulee aerctBue. CioxHble 3(Upbl Kak
IPOU3BOAHBIE KAapOOHOBBIX KHCIOT. ['maponu3 cnoxsbix 3¢upoB. Kupel. I'maponus sxupoB. IlpuMeHeHue XHUpOB.
Bbuonornueckas poib KUPOB. YTJIEBOABI: COCTaB, KJIacCHU(PHUKALUs YIJIEBOJOB (MOHO-, IM- M MOjdHcaxapujsl). [rokoza -
OpOCTEHIINN MOHOCaxapuJ: OCOOEHHOCTU CTPOEHHUS MOJIEKYJIbl, (U3NYECKUE U XMMHUYECKHE CBOMICTBa (B3aMMOJEWCTBUE C
ruapokcuom meau(Il), okuciaeHue aMMHadyHBIM pacTBOpoM okcujaa cepebpa(l), BoccTaHOBIIEHHE, OpPOKEHHE TIFOKO3bI),
HaxXOXKJEHUE B MpPHUPOJE, NMpUMEHEHHE, Ouosoruueckas poib. @otocuHTe3. PpykTo3a Kak M3oMep TIioko3bl. Kpaxman u
LEJUII0JI03a KaK MPUPOJIHbIE NojJuMephl. CTpoeHue Kpaxmana U LeJUToa03bl. Ousndeckue 1 XMMUYECKUEe CBOMCTBA Kpaxmalia
(ruaponu3, KayecTBEHHAs peakuus € HOJO0M). ODKCIEpUMEHTalIbHbIE METOAbl HM3YyYEHHs] BEIIECTB W HMX IPEBPAllCHHA:
pOBeJICHUE, HAOIIOACHUE U ONTUCAaHUE IEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHbBIE PEAKIIMH OJJHOATOMHBIX
cnupToB (OKUCIEHHE 3TaHona okcuaoM meau(Il)), MHOroaroMHbIX CHUPTOB (B3aUMOJEWUCTBUE TIJIMIIEPUHA C THIPOKCHIIOM
meau(H)), anpaerunoB (OKUCIeHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) m ruapoxcumom meau(Il), B3aumoneiicTpue
Kpaxmajiaa C HMOJIOM), NMPOBEJEHUE MPaKTUYECKOM pabOThl: CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI. PacyeTHbie 3aaayu.
Boruncienus o ypaBHEHHUIO XUMHUYECKOU peakIu (Macchl, 00beMa, KOJMYECTBA UCXOIHOTO BEILIECTBA WM MPOAYKTA PEaAKIIMU
N0 M3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJIHOIO M3 MCXOJIHBIX BEILECTB WJIM MPOAYKTOB pEaKIMH). A30TCOAEp allue
OpraHUYecKrue COEAUHEHUS. AMUHOKHUCIOTHI Kak aMQOTepHble OpraHudeckue coeAuHeHus. Du3znyeckue U XHUMHUYECKHE
CBOMCTBA aMHHOKHUCJIOT (Ha IMpUMeEpe TIHIMHA). buojorndeckoe 3HaueHUE aMUHOKHUCIOT. llentuabl.benku kak nmpupojHbie
BBICOKOMOJIEKYJISIpHBIE coeiuHeHus. [lepBuuHas, BTOpHUHAs U TPETUYHAS CTPYKTypa OENKOB. XUMHUYECKHE CBONCTBA OEJIKOB:
TUAPONU3, JIeHATypalus, KayeCTBEHHbIE pEakluu Ha OelKu. ODKCHepHMEHTANbHBIE METOJbl M3YYEHHS BEIIECTB U HUX



MIPEBpAIICHU: HAOIIOJCHUE W OINMMCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OETKOB NpH HArpeBaHWH, IIBETHHIC
peakuuu OenkoB. Bricokomonekyisipable coequHeHus. OCHOBHBIEC TOHSTHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUMN:
MOHOMED, OJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSS MOJIEKYIIsipHas Macca. OCHOBHBIE METOJbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEUHEHU - MOJMMEPHU3aLNs U TOJIMKOHACHCAUs. DKCIIEPUMEHTAIbHBIE METO/IbI U3yUYECHUS BELIECTB
U UX MpEBpaIIeHUIl: 03HAKOMJIEHUE C 00pa3aMu MPUPOIHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

Meoscnpeomemnsple ceéa3u. Peanuszanus MEXNPEAMETHBIX CBS3€d NpPU WU3YYEHHH OpraHndeckod xumuu B 10 knacce
OCYIIECTBIISIETCS 4epe3 UCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHSATHH, SBISIONIUXCS
CHUCTEMHBIMU JUIsI OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOro Iukia. OOIIMe ecTeCTBEHHO-HAYYHBIC MOHSATHS: SIBJICHUE,
Hay4HbIM (haKT, TUMOTE3a, 3aKOH, TEOpHUs, aHau3, CHUHTE3, KIacCU(PUKalUs, MEePUOJUYHOCTh, HAOIIOJEHUE, N3MEpPEHUE,
SKCIIEPUMEHT, MoJecnupoBaHue PuU3MKa: MaTepusi, SHEPrus, Macca, aTOM, BJEKTPOH, MOJIEKYJa, YHEPreTUYECKUN YPOBEHbD,
BEILIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3WUYECKUE BEIWYUHBI U €AUHUIBI UX U3MepeHus. buonorus:
KJIETKa, opraHu3M, Ouocdepa, oOMEH BeEIIeCTB B oOpraHusme, (OTOCHHTE30-OMOJOTHMYECKHM aKTHUBHBIC BemlecTBa (OenkH,
yIJIeBOMbI, XKUpPbl, (pepmeHThl). ['eorpadusi: MuHEpasibl, TOpHbIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbI€, TOIUIMBO, PECYPCHI.
TexHonorus: NUIEBble TPOIYKThI, OCHOBBI PAIlMOHATBHOTO MUTAHUWS, MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUUYECKHUE
npenaparbl, MaTEpUalbl U3 UCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH.

11 KJIACC

O0mass u Heopranmueckasi xumusi. Teopemuueckue 0cHo6bl Xumuu. XUMHUUYECKUN BJIEMEHT. ATOM. Snpo aroma,
U30TONBI. DJIEKTPOHHAsE 000JI0YKa. DHEPreTUYeCKUe YPOBHHU, MOIYypOBHH. ATOMHBIC OpOWTanH, S-, p-, 0- 3JICMEHTHI
Oco0eHHOCTH paclpe/iesieHrs JIEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX UETHIPEX MEPUOAOB. DJIEKTPOHHAS
KoH(purypamwms aromoB. [lepuoanueckuii 3akoH u [lepronnyeckas cucrema xumudeckux anemeHToB .M. MenneneeBa. CBsi3b
nepuoanydeckoro 3akoHa u Ilepuomnueckon cucteMbl XuMuyeckux sneMmeHToB JI.J. MenpaeneeBa ¢ COBpEMEHHOW TE€OpUEH
CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX
BEIIECTB MO TPyIIaM U MEepUojiaM. 3HAYEHUE NMEPUOJUUECKOTO 3aKOHA B pa3BUTHMU Haykd. CTpOEHHE BelleCTBA. XUMHYECKas
CBsI3b. Buabpl XuMHuueckoil cBsi3M (KOBaJEHTHAs HETOJSIpHAs U MOJISIpHAs, HOHHAs, MeTa/undeckas ). Mexanu3mbl 00pa3oBaHUs
KOBQJICHTHOM  XUMHUYECKOM CBsI3M (OOMEHHBIH M JOHOPHO-aKIENTOpHBIM). BomopoaHas cBs3b. BaleHTHOCTH.
DIIeKTPOOTpULATENBbHOCTh. CTEneHb OKUCIeHUsA. VIOHBI: KAaTHOHBI U aHUOHBI. BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO



CTPOEHHUA. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIMYECKUX PEIICTOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA
KpUCTAIMYECKOW pemeTku. [loHsATre o aucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas moist
BelecTBa B pacTBope. Kiaccudukanus HeopraHmyeckux coenvHeHuil. HoMmeHkimatypa HEOpPraHMYECKHX BEILECTB.
['eHeTnueckass CBs3b HEOPraHWYECKUX BEIIECTB, IPUHAMICKAIIUX K pPa3IMUHbBIM KjlaccaM. XHMMHYeCKass peaKuus.
Knaccudukanums XuMuuecKkuX peakiiuii B HEOPraHM4eCKOM M OpraHu4ecKoi XMMUU. 3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH
COXpAaHEHUS W TMPEBPAILCHUS SHEPTrUU MNPH XUMUYECKUX peakiusax. CKOpOCTh peaklyu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX
(daktopoB. OOparnmbie peakuuu. XUMHYECKoe paBHOBecue. DaKTOPHI, BIUSIONIME HA COCTOSHHE XMMUYECKOTO PAaBHOBECHS.
[Mpunuun Jle Hlarenbe. DnekTponutuueckas aucconuanus. CuiibHbIe U cliaOble 3J1eKTpoJuThl. Cpefa BOJHBIX PAaCTBOPOB
BEILECTB: KHUCJas, HEWTpanbHas, HienovyHas. Peakiuum MOHHOro oOmeHa. OKuciumenbHO-60CCMAHOBUMENbHbIE PEeaKyuu.
DKCHepUMEHTAIbHBIE METOAbl M3Y4YEHUs BEIIECTB U UX MpeBpallleHUid: JeMoHcTparus Tabnui «llepumomuueckas cucrema
xummudeckux snemeHtoB J[.M. MenzaeneeBa», u3ydeHHe MOJENEH KPUCTAUIMUECKUX PEIICTOK, HAONIOJCHHE U OMHCAHUE
JIEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEPOKCUIa BOJOPOa B MIPUCYTCTBUU KaTalln3aTopa, ONpe/eicHue
Cpenbl pacCTBOPOB BEUIECTB C MOMOUIBI0 YHUBEPCAIBHOIO UHAMKATOPA, PEAKIIMKM HMOHHOTO0 OOMEHa), MPOBEACHUE MTPAKTUYECKON
paboThl «BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUUECKON peakuun». Pacuémmusie 3ad0auu. Pacuetsl N0 ypaBHEHUSIM
XAMHUYECKUX PEAKIUd, B TOM YHCJIE TEPMOXHMHUYECKHUE PACUEThI, PACUYETHI C HCMHOJIB30BAHUEM MOHSATHUS «MaccoBasi HOJIA
BEILIECTBAY.

Pazgen 2. Heopranuveckas xummusi. Hemeraiuel. [lonoxxenne HemeraimioB B Ileprogmyeckoid cUCTEME XHUMHYECKHUX
sanemenToB J[.M. MeHneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. PU3HUECKUE CBOMCTBA HEMETAIUIOB. AJIJIOTPONUS HEMETAIIOB
(Ha mpuMmepe Kuciopona, cepbl, docdopa u yriepoaa). XMMUYECKUE CBOMCTBA BAXKHEWIIINX HEMETAIOB (TajJOre€HOB, CEpPHI,
azota, (Qocdopa, yriepoma W KpPEMHHUS) U HMX COCAMHEHHH (OKCHUIIOB, KHCIOPOJICOJEPKAIIUX KHUCIOT, BOJOPOIHBIX
coenuHenuit). [lpuMeHeHre BaKHEUIIIMX HEMETAUIOB U UX coeauHeHuid. Metamibl. [lonoxxenue metamioB B Ilepruoanueckoi
cucteme xummuueckux snemeHToB [I.J. MenzaeneeBa. OCOOEHHOCTH CTPOCHHUS ANIEKTPOHHBIX 00OJOYEK aTOMOB METAJIIOB.
Oo6mue ¢usnyeckue cBoiicTBa MeTamioB. CIijlaBbl METAIIOB. DJIEKTPOXUMUYECKUAN PsiJl HANIPSHKEHUH METaIOB. XMMHUUECKHUE
CBOMCTBA BAKHEHIIINX METANIOB (HATPUM, KaTUM, KaJIbIIUI, MarHUH, aIFOMUHUHN, IIMHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUM.
OO61mue cnocoObl nonyyeHus: MeTajuioB. [IpuMeHeHre MeTalioB B ObITY U TEXHUKE. DKCHEPUMEHTAIbHBIE METO/bl U3YUYEHUs
BEIIECTB W MX TMpEBpallleHUi: H3yuyeHHe KoJulekuuu «MeTauibl W CIUIaBbDY, OOpa3loB HEMETAUIOB, pELICHUE



IKCIIEPUMEHTAJIBHBIX 3a/ad, HAONIOACHWE M OINHMCAHHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (B3aMMOJICHCTBHE
TUAPOKCHIA QTIOMHUHHMS C PAacTBOpPAMH KHCIOT M IIEJIOYEeH, KaueCTBEHHBIC PEaKIMM Ha KaTUOHBI MeTauioB). Pacuémmuvie
3a0ayu. PacueTbl Macchl BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHUYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIUM BEIIECTB, PacyeThl Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEaKIMH, €CJIIM OJHO U3
BEIIECCTB UMEET MPUMECH.

XuMus 4 xu3Hb. MexnpeaMerHble cBsi3u. Posib XuMuu B 00ecriedeHUH SKOJIOTMYECKOM, SHEPTeTUIECKON U TUILEBOM
0€30MacHOCTH, PAa3BUTHM MeEIUIMHBL. [loHSATHE O HAyYHBIX METOJIaX II03HAHWUS BEIIECTB W XHMHYECKUX pEeaKIui.
[IpencraBienuss 06 OOIUX HAYYHBIX MIPUHIIUITAX MPOMBIIIUICHHOTO MOJIYYEeHHS BaKHEHIINX BEIIECTB. YeIOBEK B MUPE BEIIECTB
Y MaT€pPHUaJIOB: BAXXHEHIIINE CTPOUTEIBHBIE MAaTEPUAIIbI, KOHCTPYKIIMOHHBIE MAaTEpHUalbl, KPACKH, CTEKJI0, KEpaMHUKa, MAaTEPHUAIIBI
JUIS DJIEKTPOHUKH, HAaHOMAaTepuasbl, OPraHUYECKHE W MHUHEpalbHbIE yAOOpeHus. XUMHUS U 3]I0POBhE UEJIOBEKa: MpaBUia
WCIIOJIB30BaHUsl JIGKAPCTBEHHBIX IIpenapaToB, IpaBujia O€30MacHOTO HCIOJIL30BaHUS MPENapaToB OBITOBOM XUMHUHM B
MOBCEAHEBHOMN XMU3HU. Peann3anus MeXNpeIMETHBIX CBS3ed NpH HM3ydyeHUU oOled M HeopraHuyeckod xumuu B 11 kmacce
OCYILIECTBIISIETCS 4Yepe3 UCIOJIb30BaHUE KaK OOLIMX €eCTeCTBEHHO-HAYYHBIX TMOHATHH, Tak W TIOHSATUN, SIBISIOIIMXCS
CHUCTEMHBIMH JUISl OTJEJIBHBIX IMPEIMETOB €CTECTBCHHO-HAydyHOro mukia. OOIIrMe eCTECTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIH
dakT, THUIOTE3a, 3aKOH, TEOpHs, aHaJdu3, CHUHTE3, KiacCU(pUKAIUsA, IEPHOJIUYHOCTh, HAOIIOJACHUE, JKCIEPUMEHT,
MOJICJIMPOBAaHUE, U3MEpPEHUE, siBicHue. Du3nKa: MaTepus, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U3OTOII,
PaIMOaKTUBHOCTb, MOJIEKYJia, SHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEIECTRa,
dbu3nYecKre BEIMUYUHBI U €IUHUIBI UX U3MEPEHHUs], CKOPOCTh. bUOJOTHs: KIeTKa, OpraHu3M, 3KocucTeMa, onocdepa, Makpo- u
MUKPOIJIEMEHThI, BUTAMUHBI, 0OOMEH BEILIECTB B opraHu3me. ['eorpadus: MUHEpAJIbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIAEMBbIE,
TOIUIUBO, peCypchl. TeXHONOTUs: XUMUYECKasd MPOMBIIUIEHHOCTb, METAJLTYPTHS, MPOU3BOJCTBO CTPOUTEIBHBIX MAaTEPUAIIOB,
CEIBLCKOXO3SIMCTBEHHOE IIPOM3BOJICTBO, IHINEBAas MPOMBIIUICHHOCTh, (hapMaleBTHYSCKass MPOMBIIUICHHOCTh, MPOU3BOICTBO
KOCMETHYECKMX  IPENaparoB, IMPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTEpUANIOB,  JJIEKTPOHHAs  IPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTHH.

INVIAHUPYEMBIE PE3YJIBTATDBI

JJUYHOCTHBIE PE3YJIBTATHI

OdI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS OOYYAIOIIMMHUCS MPOrpaMM CPEIHEro OOIIero



oOpazoBaHusi (JTMYHOCTHBIM, METANPEAMETHBIM U TPEeAMETHBIM). HaydHo-MeToaumdeckoil OCHOBOW i pa3paboTKH
IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS IPOTPaMM CpEIHEro OOIIero o0pa3oBaHMS SBISICTCS CHUCTEMHO-ICSATEIbHOCTHBIN
oAXoJ. B COOTBETCTBUY C CHCTEMHO-ICSITEIIHHOCTHBIM MOJIXOJA0M B CTPYKTYpPE JJUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TIpeMeTa
«XuMHUs» Ha YpPOBHE CpEeAHEro o0Iero oOpa3oBaHUS BBIJICIEHBI CICAYIOIIME COCTABJISIONIME: OCO3HAHHUE OO0YYarOITUMUCS
POCCUNCKON IpakIaHCKOW UJAECHTUYHOCTU - TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAaMOONPEICIICHHUIO; HATuuue
MOTHBAIIMU K 00YUYEHUI0; IIeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTA HA OCHOBE KITFOUEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TpaauLuid 0a30BOM HAyKH XUMHUHU; TOTOBHOCTb U CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMHU, TIPUCYIIIUMU IIEJIOCTHOM CHUCTEME XMMHUYECKOT0 00pa30BaHUs;, HAIUUWE
MIPABOCO3HAHUS IKOJOTHUECKON KyIbTYpPhl U CIIOCOOHOCTH CTABUTh IIEJIH M CTPOUTD KU3HECHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yJabTAaThl OCBOCHHS IMpeaMeTra «XHUMHs» JOCTHTAIOTCS B €IMHCTBE Y4eOHOW M BOCIIHUTATEIHHOM
JEATEIIbBHOCTH B COOTBETCTBUU C TYMaHUCTUUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH U UJ€ajaMu
POCCHUHCKOTO TPakJIaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIECTBE HOPMaMHM W TpPaBUJIAMU TOBEACHUS, CIIOCOOCTBYIOIIUMH
MpoIleccaM CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YyYarOIIUXCS.

JIMgHOCTHBIE pPE3yibTaThl OCBOCHMS NpeAMEeTa «XHMHS» OTpakaroT C(HOPMHUPOBAHHOCTH OIBITA ITO3HABATEIHHOW M
MPAKTHYECKON JICSITEIHPHOCTH OOYYarOIIUXCS MO0 pealu3allii MPUHATBIX B OOIIECTBE IIGHHOCTECH, B TOM 4YHCJE B YaCTH:
2PAMNCOAHCKO20 60CHUMAHUA: OCO3HAHUS OOYYAIOIIUMHCS CBOMX KOHCTHTYLIHMOHHBIX NMpaB U OOS3aHHOCTEH, yBaKEHUS K
3aKOHY M TIPaBOMOPSAKY; MPEICTABICHUS O COIMAIbHBIX HOPMAaX M MpaBUiIaX MEXKJIMYHOCTHBIX OTHOIICHUN B KOJUICKTHUBE,
TOTOBHOCTH K COBMECTHOM TBOPUYECKOW MAEATETbHOCTA TMPU CO3JAAaHUU YYEOHBIX TMPOEKTOB, PEHICHUU YYEOHBIX U
MO3HABATENbHBIX 3aJlay, BBIMIOJHEHUH XWMHUYECKUX OHKCIEPUMEHTOB; CIOCOOHOCTH TOHMMATh W NPUHUMATh MOTHBHI,
HAMEpPEHMS, JIOTUKY M apryMEHThl JPYTHX TPH aHaJIW3€ Pa3JIMYHbIX BHUIOB YUYEOHOW MAESITEIBLHOCTH; HAMPUOMUUECKO20
60cnumanusA: 1IEHHOCTHOTO OTHOUIEHHUS K HCTOPUYECKOMY M HAYYHOMY HACIIEIUIO0 OTEUYECTBEHHON XWMHH; YBAXKECHHUS K
MPOIIeCCY TBOPYECTBA B OOJACTH TEOPUU M TPAKTUIECKOTO MPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHUKEHUSI HAYKH €CTh
pPE3yNbTAT MIUTEIBHBIX HAOTIOEHUN, KPOMIOTIMBBIX AKCIIEPUMEHTATBHBIX MOMCKOB, TOCTOSTHHOTO TPyAa YUYCHBIX M MTPAKTUKOB;
WHTEpeca W TO3HABaTEIbHBIX MOTHBOB B TOJYYCHUH WU TOCICAYIOIIEM aHaln3e WH(OpMAIMu O MEPeOBBIX JOCTHKEHUSIX
COBPEMEHHOM OTEUYECTBEHHOW XHUMHH; OyX06HO-HPABCHIBEHHO20 60CHUMAHUA: HPABCTBEHHOTO CO3HAHUS, STUYECKOTO
MOBEJICHUS; CIOCOOHOCTH OLICHUBATh CUTYAIINH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMHU, U IPUHUMATh OCO3HAHHBIC PEIICHNS,



OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH; TOTOBHOCTH OLICHMBATh CBOEC IOBEJIECHHUE M MOCTYIKH CBOMX
TOBApUILEH C MO3ULUMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE TMOCIEICTBUN 3TUX IOCTYNKOB; (hopmuposanus
Kybmypsl 300p06bA: TIOHUMAaHMs 1IEHHOCTEH 3/I0pOBOr0 M 0Oe30MmacHOro ooOpasa >KHU3HH, HEOOXOAMMOCTH OTBETCTBEHHOIO
OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXMUECKOMY 370pOBbIO; COONIOACHUS MpaBUil OE30MacHOr0 OOpalleHus C
BEIIECTBAMU B OBITY, MMOBCEHEBHOM XM3HU U B TPYJOBOM NE€ATEIbHOCTH; TOHUMAaHUS IIEHHOCTH MPaBWJI UHIANBUIYATBHOTO U
KOJUIEKTUBHOTO O€30IIaCHOTO MOBEJAEHUS B CUTYaLHsIX, YTPOXKAOIIMX 3J0POBBIO M KM3HU JIIOJEH; OCO3HAHUS MOCIEACTBUI U
HEMPUATUS  BPEIHBIX MPUBBIYEK (YNOTPEONEHHS  aJIKOroJisi, HApKOTUKOB, KYPEHUA); MPY008020 60CHUMAHUS:
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEJOBATENbCKON NI€ATEIbHOCTH, OOIIECTBEHHO MOJIE3HOW, TBOPYECKOU H
OPYTUX BUAAX AEATEIbHOCTH; YCTAHOBKM HAa AKTHBHOE Y4aCTHE B PEHICHUH NPAKTUYECKHUX 3a7a4 COUUAIIBHONW HAIIPABICHHOCTH
(B paMKax CBOEro Kjacca, IIKOJIbl); MHTepeca K MPAKTHUYECKOMY H3YYEHHUIO MPOQPECCUi Pa3IMYHOrO pojia, B TOM YHCIE Ha
OCHOBE IIPMMEHEHHMS IMPEIAMETHBIX 3HAHUM 110 XHUMHUM; YBAXCHUS K TPyAy, JIOAIM Tpyda U pe3yibTaraM TPYIOBOU
NESATEIbHOCTH;,; TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHAMBHUIYaIbHON TpaeKTOpUH OOpa3oBaHus, Oyayiied mnpodeccuu u
peanu3auryd COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB H
NOTPEeOHOCTEN OOLIECTBA; IKOJI0CUHECKO20 60CRUMAHUA: SKOJOTUYECKU 11eJ1IecO00pPa3HOr0 OTHOIIEHHS K MPUPOJE, Kak
VMCTOYHUKY CYLIECTBOBAHUS >KM3HM Ha 3emJiie; MOHMMaHUs TJI00aTbHOTO XapakTepa HKOJOTHYECKUX MpoOseM, BIUSHUS
SKOHOMHUYECKUX NPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMANIBHOW Cpeibl; OCO3HAHUS HEOOXOAMMOCTH HCIOJIb30BaHUS
JOCTH)KCHUW XHUMHUHU JJI PELICHUS BOMNPOCOB PALMOHAIBHOTO INPUPOJOIOIb30BAHUSA;, AKTUBHOIO HENPUITUSA JIEUCTBUM,
MPUHOCSIIUX BPEJl OKPY>KAIOIIEH MPUPOTHOM cpesie, YMEHHS MPOTHO3UPOBATH HEOIATONPUSATHBIE SKOJIOTUYECKUE TIOCTIEACTBUS
MPEANPUHUMAEMBIX JIE€UCTBUM M IPEAOTBPALIATh HX; HAJIMYMUSA PA3BUTOTO IKOJOTMYECKOTO MBILIICHHS, 3KOJIOTHYECKON
KYJBTYpPBbI, ONBITa AESITEIBHOCTH HKOJOTMYECKOM HANpaBJIECHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCSA MMM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM U COIMANILHOW MpPaKTHUKE, CIOCOOHOCTM M YMEHHSI aKTUBHO MPOTUBOCTOSITH HIEOJOTHH XeMopoOuw;
UEHHOCMU HAYYHO20 NO3HAHUA: CHOPMUPOBAHHOE MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKM M OOIIECTBEHHOW NPAKTUKH; MOHUMAHUS CHEeNU(PUKH XUMHUW KaK HAayKH, OCO3HaHUS €€ poju B (HOPMHUPOBAHUU
PaIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3aHUH I[EJI0OCTHOTO MPEACTABICHHS 00 OKPY>KAIOIIEM MUPE KaK O €IUHCTBE MPUPO/IBI
U YelOBEKa, B TO3HAHUU MPHUPOIHBIX 3aKOHOMEPHOCTEW W PEIIEHWH TPOOJEeM COXPAaHEHHs] TMPUPOTHOTO PABHOBECHS;
yOeXACHHOCTH B 0COOOHM 3HAUMMOCTH XMMHHU JJISi COBPEMEHHOM LMBUIM3AIMU: B €¢ TYMaHUCTUYECKOW HANpaBICHHOCTH U



BaXHOW pOJIM B CO3/IaHMM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpbI, PEIICHUH TI00aIbHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHUS
YeJI0BEYECTBA - ChIPEBOI, YHEPIreTUUECKOM, MUIIEBOW U SKOJIOIMYECKON 0€30MaCHOCTH, B Pa3BUTUU MEIULMHBI, 00ECIIEUEHUN
YCIOBUI YCHEWIHOTO TpyAa M SKOJIOTMYECKH KOM(POPTHOW JKM3HM KaXJOro ujeHa OOIIeCTBa; €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METO/OB IT03HAHUs, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCIOJIb30BaTh
NOJTy4yaeMble 3HAHMS JUIsl aHaJIN3a U OOBSICHEHUS SBJICHUN OKPYXKArOIIEro MUpa U MPOUCXOAUINX B HEM U3MEHEHUH, YMEHUS
Jenath 00OCHOBAaHHBIC 3aKIIOYCHHS] HA OCHOBE HAYUYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEJIbIO MOJIYYSHHs JOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BAaTh XUMUYECKUE 3HAHMS JJI PELICHUS MPOOJIeM B pealbHBIX KU3HEHHBIX
CUTyallUsIX; MHTEpeca K IMO3HAHUI0 M HCCIEAOBATEIbCKON NEATEIbHOCTH; TOTOBHOCTM M CIOCOOHOCTH K HENPEPHIBHOMY
00pa3oBaHMIO U CaMOOOPa30BaHWIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUW MO XUMHUHU B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTIIMU; HUHTEpECAa K OCOOCHHOCTSIM TPpY/Ja B pa3InyHbIX cepax npodeccuoHalbHOM NeATeIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI

MeTtanpenmeTHble pe3ysbTaThl OCBOEHHUS yuyeOHOro mnpeamera «XHMHsD» Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHMs
BKJIFOYAIOT: 3HayuMble i1 (OPMUPOBAHMSI MHPOBO33PEHUST OOYHAIOIIMXCS MEXIUCHUIUIMHAPHBIE (MEXIIPEIMETHBIC)
oOlIeHayYHbIE MOHSTHS, OTPaXKaroII1e IeJTOCTHOCTh HAYYHON KapTHUHBI MUpa U CIeUU(UKY METO/I0B MTO3HAHUS, UCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPrus, SIBJIECHUE, MPOLIECC, CUCTEMA, HAYYHbIA (PaKT, MPUHLMUII, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpUS, UCCIIEI0OBaHNE, HAOIIOACHNE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbIE YUEOHbIE
neicTBUd (MO3HaBaTeNbHbIE, KOMMYHHKATHUBHbBIC, PEryJISTUBHBIE), oOecreuuBawomme G(opMHUpPOBaHHE (PYHKIHMOHAIBHOU
IPaMOTHOCTH U COIMAJIbHOM KOMIETEHLMH OO0Yy4aroUIMXcs; CHOCOOHOCTh OOYYaroIIMXCS HCIOJIb30BaTh OCBOCHHBIE
MEXIMCUUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpCAJbHbIE yueOHbIE NEHCTBUS B MO3HABATEIbHOM M COLMAJIbHOM
IIPAKTHKE.

MertanpeameTHble  pe3yNbTaThl  OTPAXKalOT  OBJAQJCHWE  YHUBEPCAIbHBIMM  y4E€OHBIMH  TO3HABaTENIbHBIMH,
KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU ACHCTBUSMU.

OBnajneHue yHHMBEPCAIbHBIMU Y4E€OHBIMM II03HABATEIbHBIMU JICHCTBUSIMU:  0a306bie Jj102uuecKue Oeicmeust:
CaMOCTOSITENIBHO  (DOPMYJIMpPOBaTh U AKTYaJIM3UpOBaTh MpPoOJIEMy, BCECTOPOHHE €€ paccMaTpuUBaTh; ONPEACNATh LU
NEesATEeIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX JOCTUXKEHHUS, COOTHOCUTH PE3YyJbTaThl NEATEIbHOCTH C MOCTaBJICHHBIMU
LEISIMU; UCIIOJIB30BATh IPU OCBOEHUH 3HAHHMM MPUEMBI JIOTHYECKOTO MBILIEHUS - BBIIEIATh XapaKTEPHbIE IPU3HAKH IMOHATUN



Y YCTaHABIMBATh UX B3aHUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIHNE NOHATHUS ISl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SBJICHUN;
BBIOMpPAaTh OCHOBAHMSI W KPUTEPUHU [UJIS KIIACCU(PUKALMKU BEIIECTB M XMMHUYECKHX pEaKIMi; yCTaHaBIWBaTh MNPUYHUHHO-
CJICICTBEHHBIC CBSI3M MEXIY M3y4aeMbIMU SIBJICHUSIMU; CTPOUTH JIOTUUYECKHE PACCYX ACHUS (MHIYKTHUBHBIC, IETyKTUBHBIE, IO
aHAJIOTMM), BBISIBISATH 3aKOHOMEPHOCTHM M MPOTUBOPEYHMS B PACCMaTPUBAEMBIX SBJICHUSAX, (OPMYIMPOBATH BBIBOJBI U
3aKJIIOYEHUS; TPUMEHSATH B TMPOLlECCe IMO3HAHUS, HCIOJb3yeMble B XUMUU CHUMBOJMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBaTh MOJEIbHBIC MPEACTABICHUS - XUMUYECKUI 3HAK (CMMBOJI) AJIEMEHTa, XUMHUYecKas (opmyiia, ypaBHEHHE
XUMHUYECKON PEeaKUUHU - IPH PELICHUU Y4E€OHBIX MMO3HABATENbHBIX U MPAKTUYECKUX 3aa4, IPUMEHATh Ha3BaHHbBIE MOJIEIbHBIC
NPENCTABICHUS JUIsl BBIBICHUS XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB W XHMHYECKUX pEaKLUil; 6Oa3zoevie
ucciedoeamenvckue Oelicmeusn: BIAJIETh OCHOBAMM METOJIOB HAyYHOI'O IIO3HAHMSI BEIIECTB M XHWMHYECKHX PEaKLUi;
(GopMyIMpOBaTh LT U 33/1a4U UCCIICIOBAHUS, UCIIOJIb30BATh TOCTABJIEHHBIE U CAMOCTOSTENBHO C(HOPMYJIMPOBAHHBIE BOIIPOCHI
B KayeCTBE MHCTPYMEHTA MO3HAHHUS M OCHOBBI JJisi (POPMUPOBAHUS TMIIOTE3bI MO MPOBEPKE MPAaBUIBHOCTU BBICKA3bIBAEMBIX
CYXKICHHM; BIAJETh HAaBBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEACHUA YUYEHHYECKHUX HKCIIEPUMEHTOB,
COBEPILEHCTBOBATh YMEHUS HAOMIOAATh 32 XOJA0M IMPOIECCA, CAMOCTOATENILHO TPOrHO3UPOBATh €r0 pe3ybTaT, ((OPMYyIUPOBaTh
0000I1IeHHsI ¥ BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIEAOBAHUS, COCTABISTH OOOCHOBAHHBIA OTYET O
MpoJIeIaHHOW paboTe; MpUOOpEeTaTh OMNbBIT YYEHUYECKON MCCIIEA0BAaTEIbCKOM W TPOEKTHON JESITEIHbHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEJIbHOMY MOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3a/lay, TPUMEHEHUIO Pa3IMYHbIX
METOJIOB TIO3HAHUSL;, padoma ¢ uHgopmayueil:OpueHTUPOBATHCS B PA3IMUYHBIX UCTOUHMKAX MH(pOpMaluu (HayqHO-TIOMYJIsIpHas
JUTEepaTypa XUMHUYECKOTO COZepaHUsl, CIpaBOUHbIe Toco0us, pecypcehbl MIHTepHETa), aHAIU3UPOBaTh HHPOPMALUIO PA3IUYHBIX
BUJIOB U ()OPM IPEJCTaBICHUS, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD; (POPMYJIMPOBATH 3alPOCHl U
OPUMEHATh pa3IUYHbIE METOAbl MPU TOUCKE W 0TOOpe MHPOpMAIMKM, HEOOXOAUMOM /Jid BBINOJHEHHUS Y4YEOHBIX 3aaay
ONpENEICHHOrO0 TUIA; MPUOOPETATh OMBIT MCIOJB30BAHUSA WH(DPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM W Pa3IUYHbIX
MOMCKOBBIX CHCTEM; CaMOCTOATENIbHO BbIOMpATh ONTUMAJbHYIO (OpMY MpeAacTaBieHUss HMHOpManuu (CXeMbl, TpapuKu,
JMarpaMMbl, TaOJUIbI, PUCYHKH U JIPYTHUE); UCIIOJIb30BATh HAYUYHBIN SI3bIK B Kaue€CTBE CPEACTBA MPHU padOTE C XUMHUYECKON
uH(popMaIei: MPUMEHATh MEXKIPEIMETHBIC (PU3NUECKre U MAaTEMAaTUYECKUE) 3HAKA U CHUMBOJIBI, (hOpMYIIbl, a00OpEeBUATYPHI,
HOMEHKJIaTypy; UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISIHOCTH.

OBnaneHue yHUBEpCaIbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMU: 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00OCYXIaeMOM TEMBI B



XO0JIe Juajora W/WiW JUCKYCCUH, BBICKa3bIBaTh HUACH, (OPMYIHPOBATH CBOHM TPEIIOKEHUS OTHOCHUTEIBHO BBITOJTHCHHUS
NPEeJIOKEHHOM — 3a/1aud; BBICTyNaTh C TMPE3CHTAIMEe pe3yJbTaTOB IMO3HABATEIILHOW JIESITENIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IMPHU BBIMOJHEHUN XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKONH padOThI MO
HCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaid3allii y4eOHOTO MpoekTa W (POpMyIHMpoBaTh BBIBOABI MO PE3YJIbTaTaM
IIPOBEICHHBIX MCCIIEIOBAHUI ITyTEM COIIACOBAHMSI MO3UIINI B X0/ OOCYKJIEHUS U 0OMEHa MHEHUSIMHU.

OBnajicHHEe YHUBEPCAIBHBIMA DPETYJISTUBHBIMU JIEUCTBUSAMH: CAMOCTOSITEIBHO IJIAHUPOBATh W OCYLIECTBIATH CBOIO
MO3HABATENIbHYIO JEATEIbHOCTD, ONPEACIIAs €€ eI U 3a/1a4yd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeajiaraeMblii  aJITOPUTM  JIEHCTBUM TPU BBIIOJIHEHUH YYEOHBIX W HCCIEAOBATENbCKUX 3aj7ad, BbIOMpaTh Haumbolee
3¢ (HEKTUBHBIN CIIOCOO WX PEIICHUS C YYETOM MOJyUYEeHUS HOBBIX 3HAHHUM O BEIIECTBaX U XUMHUUYECKHUX PEAKIIMSIX; OCYIIECTBISATh
CaMOKOHTPOJIb CBOEH IE€SITEIbHOCTU HA OCHOBE CaMOAHaIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3yabTaThl OCBOCHHS IMPOTPaMMBI CpEAHEro oO0IIero oOpa3oBaHHsS IO XUMHUU Ha 0a30BOM YpOBHE
OPUEHTUPOBAHBI HAa 00€CTIeUeHHE TPEUMYIIECTBEHHO 00111e00pa30BaTeIbHON M OOIIEKYIbTYPHOU MOATOTOBKU O0YYArOIITHXCS.
OHu BKIIIOYAIOT crienupUYecKue g y4eOHOro mpenMera «XuMUs HaydHble 3HAaHUS, YMEHUS U CHOCOOBI JCHCTBUN TIO
OCBOEHHUIO, UHTEPIIPETAIMU U TIPEOOPa30BaHUIO 3HAHUM, BUJIbI ACATEIBHOCTH IO MOJTYYEHHIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUW B Pa3JIMUHBIX Y4YEOHBIX M peaJbHbIX JKU3HCHHBIX CHUTYyallMsX, CBSI3aHHBIX C XUMHUEH. B mporpamme mo xumuu
NpeAMETHBIE PE3YJIbTaThl MPEACTABICHBI MO FOaM U3YUYCHUS.

10 KJIACC

K konmy oOyuenus B 10 kjacce mnpeaMeTHBIE pPe3yJbTaTbl OCBOEHUA Kypca «OpraHuyeckass XUMHUS» OTPaKAIOT
c(hOpMHUPOBAHHOCTh TPENICTABICHUNA O XMMHUYECKON COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, POJIA XHUMHUHU B
MO3HAHUU SIBJICHUM TPUPOABI, B (OPMHUPOBAHWUU MBIIIUICHUS M KYJIbTYPHl JIMYHOCTH, €¢ (DYHKIIMOHAJIHLHOW TPaMOTHOCTH,
HEOOXOJMMON ISl PEIICHMs] MPAKTUYECKUX 3a7a4 U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370pOBBIO U
MPUPOJIHON Cpejie; BIaJIieHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpas BKIIFOYACT: OCHOBOIIOJATAIONINE TOHATHUS (XUMUUCCKUN
AJIIEMEHT, aTOM, JJEKTPOHHAas O00O0JOYKAa aToMa, MOJIEKYJa, BAJEHTHOCTb, 3JEKTPOOTPHUIATENBHOCTh, XUMHUYECKas CBS3b,
CTpyKTypHasi (opmyna (pa3BepHyTass U COKpaILCHHAs), MOJIb, MOJISIpHasE Macca, MOJSPHBIA O0BEM, YTJEPOJHBINA CKEJeT,
GyHKIIMOHATBHAS TPYIA, PaJuKal, U30MEPHs, U30MEPhI, TOMOJOTUYECKAN PAJl, TOMOJOTH, YTIEBOJOPOJIbI, KUCIOPOA H



a30TCOJIepKAIlNE COECIUHEHHS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAUHEHUS); TEOPUH U
3aKOHBI (TEOpHsI CTPOCHMs opraHudeckux BemectB A.M. ByTiepoBa, 3aKOH COXpaHEHHsI MAcChl BELIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAaHUS NPUYUHHOCTH U CHCTEMHOCTH
XUMHUYECKUX SIBIICHUM, (PAKTOJIOTHYECKHUE CBEACHHUS O CBOWCTBaX, COCTABE, MOJYYCHHUM U O€30MaCHOM HCIOJb30BaHUU
BOKHEUIITNX OPraHUYECKUX BEILECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa; CPOPMUPOBAHHOCTh YMEHUH BBISBIISATH
XapaKTEpHbIE TPU3HAKK MMOHATUN, YCTAHABINBATh UX B3aUMOCBS3b, HUCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS IPU ONMUCAHUU
COCTaBa, CTPOEHHUS M MPEBpAICHUIl OPraHMYECKHX COEIMHEHHI; C(OPMUPOBAHHOCTh YMEHUH HCIOJB30BATH XUMUYECKYIO
CUMBOJIMKY JJI1 COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILIEHHON ) (POpMYJT OpraHUYECKHUX BEILECTB U
YpaBHEHUN XMMHYECKUX pEAKIMil, HM3rOTaBIMBATh MOJEIM MOJIEKYJ] OpPraHMYECKUX BEIIECTB MJs WJUIFOCTPALMH HX
XUMHYECKOTO M TMPOCTPAHCTBEHHOTO CTPOCHHS; CHOPMHUPOBAHHOCTH YMEHHUM YCTaHABIMBATh MPUHAIICHKHOCTh H3yUEHHBIX
OpPraHMYECKUX BELIECTB IO UX COCTABY U CTPOCHUIO K OIPENEICHHOMY KJacCy/Tpymie COeUHEHUH (YriIeBOJOPO/Ibl, KUCIOPOA
U a30TCOJAEpXKAlllue€ COCAUHEHMs, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUs), JaBaThb MM Ha3BaHUS 10 CHCTEMaTHYECKOU
Homenknatype (IUPAC), a Takxe MpUBOIUTH TPUBHUAJIbHBIC HA3BAHUS OTJIECIBbHBIX OPTaHUUYECKUX BEIIECTB (3TUJICH, MPOIUJICH,
alleTWIICH, STUJICHTJIMKOJb, TIUUEPUH, (PeHos, (GopManbaeruia, aueraibAeru]l, MypaBbHHAas KHCIOTa, YKCyCHas KHCIIOTa,
OJICMHOBas KHUCJIOTa, CTEApUHOBAs KUCIOTA, III0K03a, PPYKTO3a, KpaxMmal, LeJUI0I03a, IITUIUH); CPOPMUPOBAHHOCTh YMEHHS
OnpeaeNsaTh BUAbl XUMHUUYECKOW CBSI3UM B OPraHMYECKUX COEAMHEHUSX (OIMHApHBIE W KpaTHBIE); C(HOPMHUPOBAHHOCTH YMEHHS
MPUMEHSTH TIOJIOXKEHHSI TEOPUHM CTPOCHHS oprannydeckux BemecTtB A.M. bytnepoBa st 0ObsICHEHUSI 3aBUCUMOCTH CBOWCTB
BELIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXpPAaHEHHUS MacChl BEIIECTB; C(HOPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh
COCTaB, CTpoeHHe, (U3NYECKHe U XMMUYECKHE CBOMCTBA TUIMWYHBIX MPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPTaHUYECKUX
BellleCTB (METaH, 3TaH, JSTWJIEH, MPOMUJIEH, aleTWwIeH, OyramueH-1,3, MetwiOyTtaaueH-1,3, O€H30J, METaHOJ], 3TaHOJI,
TWICHIJIMKOJb, TIULEPUH, (EHOJ, aleTanbIeruil, MypaBbUHAsi M YKCYCHasl KHCIIOTBI, TJIIOKO3a, Kpaxmal, IeJUTiJ03a,
aMUHOYKCYCHAsl KUCJIOTa), WIUTIOCTPUPOBATH FT€HETUYECKYIO CBSA3b MEXKIYy HUMHU YPABHEHUSIMUA COOTBETCTBYIOIIUX XUMHUYECKUX
peakiMii ¢ HCHOJB30BAHMEM CTPYKTYPHBIX (GopMysd; CPOPMUPOBAHHOCTH YMEHHUS XapaKTepHU30BaTh HMCTOYHHUKHU
YIJI€BOJIOPOAHOTO ChIpbs (He(Th, MPUPOAHBII a3, YIojb), CIIOCOOBI UX NMEPEPadOTKU M MPAKTHYECKOE MPUMEHEHUE MTPOYKTOB
nepepaboTky; CcHOPMUPOBAHHOCTh YMEHUN TPOBOJWTH BBIUYMCICHUS 1O XHMHYECKUM YypaBHEHHSM (Macchl, 00BeMa,
KOJIMYECTBA MCXOAHOTO BEIECTBA WJIM MPOIYKTA PEAKIMH IO W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OAHOTO M3 MCXOJHBIX



BEIIECTB WJIM MPOIYKTOB Peakium); chOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJaX Hay4HOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMHH MIPU U3YYCHUU BEIIECTB U XMMUUYECKUX SIBJICHUN (HAOMIOACHUE, U3MEPEHUE, SKCIIEPUMEHT,
MOJICJIMPOBAHUE), HMCIOJb30BaTh CHUCTEMHbIE XUMUYECKUE 3HAHUA IS MPUHATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYaIlUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX NMPUMEHEHUEM; CPOPMUPOBAHHOCTh YMEHUN COOJIO/IaTh MpaBuia MOJIb30BAHUS
XUMHUYECKON TOCY0M M JTabopaTOpHBIM 00OPY/IOBAaHHEM, a Tak)Ke MpaBuiia OOpaIlEHUsS C BEIIECTBAMU B COOTBETCTBUM C
WHCTPYKITUSIMU TI0 BBITIOTHEHUIO JTA0OPATOPHBIX XUMHUUYECKHUX OTBITOB; CPOPMUPOBAHHOCTh YMEHUM TJIAHUPOBATH M BBITIOJTHSTH
XUMHUYECKUN SKCIEPUMEHT (MIPEBPAIICHHS] OPraHWYECKHX BEIIECTB MPU HArpeBaHUU, MOJYyYEHHUE ITWIEHA W HU3YyYEHUE €ro
CBOMCTB, KAUECTBEHHBIE PEAKI[MU OPTaHUYECKUX BEILECTB, IEHATypalus OEJIKOB MPHU HArpEeBaHUH, IBETHBIE PEAKIIMH OEJIKOB) B
COOTBETCTBUM C MpaBWJIAMH TEXHHUKH O€30MaCHOCTH MpH OOpalIeHUWH C BEIIECTBAMU M JIA0OPATOPHBIM OOOPYAOBAHHUEM,
MPEACTABIATh PE3YJbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIIMX pPEAKIUA U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB; CHOPMUPOBAHHOCTh YMEHUN KPUTUUYECKU aHAIM3UPOBATH XUMUUYECKYIO
uH(poOpMaIMIO, TOJNYy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (cpeiacTBa MaccoBoil wuHbopmanuu, HWHTepHET U JApyrux);
c(hOpMUPOBAHHOCTh YMEHUH COOMIOJATh MPABWIIA SKOJOTMYECKH LEJIECOO0pa3HOTO MOBEACHHS B OBITY W TPYIOBOU
NEATEIIBHOCTH B LEJSAX COXPAHEHUS CBOETO 3J0POBbSI U OKPYKAOLIEH IPUPOJHOM CPElbl, 0CO3HABATH OMACHOCTh BO3ECUCTBUS
Ha JKUBBIE OPraHU3MBbI OINPEAEIICHHBIX OPraHUYeCKUX BEUIECTB, MOHMMas cwmbica nokaszatens [IJIK (mpemenbHo nomyctumon
KOHLIEHTpAIMH), MOSACHITh HA MpUMEpaxX CocOoObl YMEHBUIEHUSI U MPEJOTBPALLEHUS UX BPEIHOTO BO3JIEUCTBHS HAa OPraHU3M
YeJIOBEKa; JJisi OO0ydYaroImMXCsS C OTPAaHWYEHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHE MPUMEHATH 3HAHUS 00 OCHOBHBIX
JIOCTYITHBIX METO/JaX TO3HAHUS BEHIECTB M XWMUYECKHUX SBJICHUU; IS CIENbIX U CIA00BHUIAIIMX OOYYAIOIIUXCS: YMEHHE
UCITIOJIB30BaTh pelibe(PHO ToUueuHyr0 cucteMy obo3nadeHuit JI. bpaiins s 3anucu Xumudeckux Gpopmyi.

11 KUIIACC

K xoniy oOydenust B 11 kacce nmpeaMeTHbIe pe3yIbTaThl OCBOCHUS Kypca «O01mas 1 HeopraHu4IecKas XuMUsD OTPAKAIOT
c(hOpMHUPOBAHHOCTh TPEACTABICHUNA O XWMHYECKOW COCTABIISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa, POJIM XUMHUU B
MO3HAHUU SIBJICHUU TPUPOJBI, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYPhl JMYHOCTH, €¢ (YHKIIMOHAIBHOM T'PaMOTHOCTH,
HEOOXOAMMOW JI PEIICHMs] MPAKTHUECKUX 3a/lad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
NPUPOAHON Cpesie; BIIaJIEHUE CUCTEMON XUMUYECKUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJATalOUIMe MOHATUS (XUMMUYECKUI
3JIEMEHT, aTOM, M30TOII, S-, pP-, Cl- 3yekTpoHHBIE OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJIIPHBIA OOBEM, BaJICHTHOCTD,



AIEKTPOOTPULIATENBHOCTh, CTEMEHb OKHUCICHUS, XUMUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METaJIMuecKas, BOJOpPOHAas),
KpUCTAJUIMYECKAsT PEHICTKA, TUIbl XMUMUYECKHX PpEaKUUW, PacTBOp, BJEKTPOJUTHI, HEIIEKTPOIMUTHI, SJIEKTPOJIUTUYECKAS
JUCCOIIMAIINS, OKUCIIUTENb, BOCCTAHOBUTEb, CKOPOCTh XMMHUYECKON pEaKIuu, XUMHUUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI
(Teopusi BIEKTPOJUTUUECKON Auccouuanuu, nepuoandeckuit 3akoH J.J. MenpaeneeBa, 3aKOH COXpaHEHHS MAacChl BEILECTB,
3aKOH COXpaHEHUsl W MPEBpAIICHHS YHEPTUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMMHH,
MHPOBO33PEHUYECKUE 3HAHUA, JIKAIIME B OCHOBE IIOHMMAHHUS TPUYMHHOCTH M CHCTEMHOCTHM XHWMHWYECKUX SBJICHUM,
(haKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJyYEHUU M O€30MacHOM HCMOJb30BAHUM BAXKHEUIINX HEOPTaHUYECKUX
BEILIECTB B OBITY M MPAKTHUUYECKON JEATETbHOCTU 4YelOBEKa; C(HOPMUPOBAHHOCTh YMEHUMN BBISIBISATH XapaKTEpHbIC MPU3HAKHU
MOHSTUH, YCTAHABIIMBATh UX B3aUMOCBA3b, HCIIOJIb30BATh COOTBETCTBYIOIIMNE MTOHITUS MPU ONMMCAHUN HEOPTAaHUYECKUX BEIIECTB
U UX TMpeBpalleHuit; cOpMUPOBAHHOCTh YMEHHUM HCTOIB30BaTh XUMUUYECKYIO CUMBOJIMKY JIJII COCTaBIIeHUsI (POPMYJT BEIIECTB U
ypaBHEHUN XUMUYECKUX peakiuii, cucremarnyeckyro HomeHknatypy (IIIPAC) u TpuBmanbHble Ha3BaHMS OTAEIbHBIX
HEOPTraHUYECKUX BEHIECTB (YrapHbli ra3, YrIeKUCIbIA ra3, aMMHaK, ramic¢Hasi U3BECTh, HETaIllICHAsT M3BECTh, MUThEBAs COJA,
MUPUT U Apyrue); chopMUPOBAaHHOCTL YMEHHUUM OMPEACISiTh BAJICHTHOCTh W CTENEHb OKUCICHUS XMUMHUYECKHX DJIEMEHTOB B
COCAMHEHUSIX Pa3JIMYHOIO COCTaBa, BHUJ XHUMHYECKOW CBsI3U (KOBaJ€HTHAas, HWOHHAs, METaJUIM4yecKas, BOJOpPOAHAasi) B
COCMHEHUSIX, TUIl KPUCTAJUIMUYECKON PEIICTKU KOHKPETHOrO BEIIECTBA (aTOMHasi, MOJICKYJISIpHAsi, MOHHAs, METaJUInuecKas),
XapakTep Ccpeabl B BOJHBIX pPAacTBOpaX HEOPraHUYECKUX COEAUHEHUN; CHOPMUPOBAHHOCTh YMEHHMH yCTaHABIIUBATH
MPUHAIICKHOCTh HEOPTAHMUECKUX BEIIECTB M0 UX COCTaBY K OMPEICICHHOMY KJIACCY/TpyIIe COeIUHEHUI (ITPOCThIE BEIIECTBA
- METaJulbl U HEMETAJIJIbl, OKCHJIbI, OCHOBAHUS, KUCIOThI, aM(OTEepHbIE THUAPOKCHUIbI, COJIM); CPOPMUPOBAHHOCTH YMEHMUI
packpeIBaTh CMBICT mepuoandeckoro 3akoHa .M. MeHnngeneeBa W JIEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOUIYIO,
OOBSICHUTENIbHYIO M TPOTHOCTUYECKYI0 (PYHKIMH; CHOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKHX 73JeMeHTOB 1-4 mnepuonoB Ilepmoamueckoid cucrtembl xumuueckux sieMeHToB J[.M. MeHnneneesa,
UCTIONB3YS TOHATHUS «S-, p-, 0-3J1€KTPOHHBIE OPOUTATN», «IHEPTETHUCCKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMUMHMYECKMX OJJIEMEHTOB M HX COECAWHEHUM MO nepuojgaMm W rpymnmnam llepmogmyeckoil cUCTEMBbl XUMHYECKHUX
anemedToB J[.M. MenneneeBa; copMUpPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh (OMHCHIBATh) OOIIHME XMMHYECKHE CBOWCTBA
HEOPraHUYECKHUX BEILIECTB PA3JIMYHBIX KIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUUECKOM CBA3U MEXY HEOPTaHUYECKUMU
BEIIECTBAMH C TOMOUIBIO YpPAaBHEHUH  COOTBETCTBYIOUIMX XUMHUYECKHUX peakluuil; cHOpMUPOBAHHOCTb  yMEHUS



KJIACCU(PUIIMPOBATh XUMHUECKHUE PEAKLUHU M0 PAa3IMYHBIM MpPU3HAKaM (YUCIY U COCTaBy PEarhpyrolluXx BEIIECTB, TETIOBOMY
abdexTy peakuuyd, H3MEHEHHMIO CTENEeHEW OKHUCICHUS DJEMEHTOB, OOpAaTUMOCTH pEAKIUU, YYaCTHIO KaTaau3aropa);
c(hOpMUPOBAHHOCTh YMEHUN COCTABIISATh YPAaBHEHUS PEAKIIMN Pa3IMYHBIX TUIIOB, MMOJHBIC U COKPAILICHHBIC YPaBHEHUS pEaKluii
MOHHOTO OOMEHA, YYUTHIBAsI YCJIOBHS, IPU KOTOPBIX 3TH PEAKIUU UIYT A0 KOHIA; CHOOPMUPOBAHHOCTh YMEHUM MPOBOAUTH
peaKkiMy, MOATBEPKIAAIOIIUE KAYECTBEHHBIM COCTaB Pa3IMYHBIX HEOPraHMYECKUX BEIECTB, PACIIO3HABATH OINBITHBIM IIyTEM
WOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX BEIIECTB; C(HOPMHUPOBAHHOCTH YMEHHUI PACKPHIBATh CYIIHOCTH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLM  MOCPEACTBOM  COCTAaBJIEHHUS JJEKTPOHHOrO OajlaHca »dATUX  peakUuid;
c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHITh 3aBHCHUMOCTh CKOPOCTH XMMHUYECKON PEaKIUH OT Pa3IUYHbIX (PAaKTOPOB; XapaKTep
CMENICHUS XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHeITHETo Bo3neicTBus (mpunmu Jle [llatense); chopmupoBaHHOCTH
YMEHMM XapakTepHU30BaThb XWMHUYECKUE IPOLECCHI, JIEKAIIUE B OCHOBE IPOMBIIUICHHOTO IOJIYYEHHUS CEPHOM KHCIOTHI,
aMMHaKa, a Takke CcHOPMHPOBAHHOCTh NPEIACTABICHUA 00 OOIIMX HAayYHbIX MNPUHIMIAX U SKOJOTMYECKUX MpodieMax
XMMHUYECKOTO IPOU3BOJCTBA; COPMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYUCIIEHUS C HCIOJIb30BAHHUEM IMOHITHS «MaccoBas
JI0JIS1 BEIIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHUN Ta30B MPH XUMHUYECKUX PEAKIMAX, MacChl BEIecTBa WiIM 00bEMa Tra30B MO
U3BECTHOMY KOJMYECTBY BELIECTBA, Macce WIM O0bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3(dekra
peakiMy Ha OCHOBE 3aKOHOB COXpPaHEHHSI MACChl BEIIECTB, MPEBPALICHHS U COXpAaHEHHS YHEPTUH; C(HOPMUPOBAHHOCTH YMEHHIA
coOJr0/1aTh MpaBuJia MOJB30BAHMUS XMMHUYECKON MOCYI0M M J1aDOpaTOpPHBIM O0OpPYIOBAHMEM, a TAK)KE MpPaBUIIa OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKLHUSMHU IO BBIIOJHEHHIO Ja0OpaTOPHBIX XMMHYECKHX OMBITOB; C(HOPMUPOBAHHOCTH
YMEHMH I[JIJAHUPOBaTb U BBINOJHATH XWMHUYECKHI 3KCIEpUMEHT (pa3jioXKeHHe IMEepOoKCHIa BOAOpOAa B MPHUCYTCTBUU
KaTajan3aTopa, OIpeleJeHHe CpeAbl PacTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAJIBHOTO HHAMWKATOPA, BIUSHUE PA3TUYHBIX
(baKkTOpOB Ha CKOPOCTh XMMHUUYECKON pPEakiMK, Peakiliu MOHHOIo OOMEHa, KaueCTBEHHBIE pPeakiMu Ha Ccyib(dar-, kKapOoHaT- U
XJIOpUI-aHUOHBI, Ha KaTHOH aMMOHHS, PEIICHHE JKCIEPUMEHTANBHBIX 3adad mo TemMam «Mertamiby u «Hemeramnsry) B
COOTBETCTBUHU C TpaBWJIAMH TEXHUKH O€30MAaCHOCTH TpW OOpalIeHHH C BEIIECTBAMH W JaOOPATOPHBIM O00OpYyIOBAaHHUEM,
NPEJICTaBISATh PE3yabTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (hopMe 3aluCh YpPaBHEHHU COOTBETCTBYIOLIUMX pEAKIMA U
(dbopMynupoBaTh BHIBOABI HA OCHOBE 3THUX PE3YJIbTATOB; CPOPMUPOBAHHOCTh YMEHUI KPUTHUECKH aHATU3UPOBATh XUMUYECKYIO
uHpOpMaIMIO, TOJYy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOW KOMMYHHMKalMM, HWHTEpHET U Ipyrux);
c(OpPMHUPOBAHHOCTh YMEHHH COOMIOJaTh MpaBuia SKOJIOTHYECKH I[€1ecOo00pa3HOro TMOBEACHHS B OBITY U TPYIOBOM



JESATEIPHOCTH B LIENSAX COXPAHEHUS CBOETO 3J0POBbI U OKPYKAIOIIEH MPUPOTHONU CPEIbl, OCO3HABATH OMACHOCTh BO3JCHUCTBUS
Ha JKUBBIC OpPraHU3Mbl ONPENEICHHBIX BEIIEeCTB, MoHMMas cmbichn mokaszarens I[IJIK, moscHsAT, Ha mpumepax crnocoObl
YMEHBIICHUSI U MPEJOTBPAICHUS UX BPEIHOTO BO3JCHUCTBHS HAa OPraHU3M YEJIOBEKa; JJIA 00y4aroluuxcsi ¢ OrpaHUYCHHBIMU
BO3MOYKHOCTSIMU 37I0POBbSI: YMEHUE IPUMEHSTh 3HAHUA 00 OCHOBHBIX JIOCTYIHBIX METOJaX IMO3HAHMS BEIIECTB U XMMUYECKUX
SIBJICHUI; JJISI CIETBIX U CIIA00BUASIINX O0YUYaIOIIMXCS: YMEHUE UCIIONIb30BaTh pelabe()HO TOUEUHYIO cucTeMy 00o3HaueHuit JI.
Bpaiins mist 3anucu XuMudeckux GopMyiL.

TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
1‘3‘;')1 Hal;“‘f:\f‘:;:?:;g;ﬁt:m]; I;ZJ::OquT;(;qa C(;I;P 20P/LHOP BocnurareabHblii KOMIIOHEHT
Pa3znen 1. Teoperuueckne 0CHOBBI OPraHNYeCKO XHUMHUH
LEHHOCTHOE OTHOLIEHHE K HICTOPUYECKOMY U HAyYHOMY
HaCJIeIUI0 OTEYECTBEHHON XMMMH; YBaXKEHUS K IIPOLIeCCy
TBOPUYECTBA B 00JIACTH TEOPHU M MPAKTUIECKOTO MIPUMEHEHHS
XMMHH, OCO3HAHHS TOTO, YTO JOCTHKEHHS HAYKH €CTh PE3YIbTaT
JUTUTEJIbHBIX HaOJIOCHUH, KPOTIOTIMBBIX IKCIIEPUMEHTAIIBHBIX
MTONCKOB, ITOCTOSTHHOTO TPY/la YYCHBIX U IIPAKTUKOB; HHTEpEca U
Hpe TIMET OpraHHqQCKOﬁ [I03HABATEIbHBIX MOTUBOB B IIOIYYECHUU U MOCIEAYIOLIEM
XHUMHUHU. TCOpI/IH CTPOCHUMA aHanu3e nH}popMaImu o Hepe;:[omﬂ)v( JIOCTUKEHUSAX COBPEMEHHOM
11 OPIAHHTCCKIX 3 bubmuorexa LIOK OTEYECTBEHHOM XHUMUH;
. https://lesson.edu.ru/04/10 HPABCTBEHHOTO CO3HAHHSI, ITHYECKOT0 OBE/ICHHUST; CIIOCOOHOCTH
coeuHeHuH A. M. OLICHUBATh CUTYAllUH, CB3aHHBIE C XUMUYECKUMU SBICHUAMH, U
ByTJIepOBa NPUHAMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh HA MOpaIbHO-
HPABCTBEHHBIE HOPMBI U HEHHOCTH; TOTOBHOCTH OLICHUBATh CBOEC
MOBEJCHHE U NMOCTYNKH CBOMX TOBAapHIIEH C MO3ULUH
HPaBCTBEHHBIX U NIPABOBBIX HOPM U OCO3HAaHUE MOCIEACTBHH
9THX MOCTYIKOB; CHOCOOHOCTH CaMOCTOATENIEHO UCTIOIBb30BaTh
XUMHWYECKHE 3HAHW JUIS PEIICHUS IPOOJIeM B peabHBIX
JKM3HEHHBIX CUTYaIVsX;
HToro mo pazaery 3
Paznen 2. YrieBoaopoabl
21 [IpenenbHbie 2 bubmmnorexa LIOK 9KOJIOTMYECKH 11€71eC000Pa3HOr0 OTHOLIEHHS K IPHPOJIE, KaK
' YTJIEBOIOPOJIBI — AJIKAHBI https://lesson.edu.ru/04/10 MCTOYHHUKY CYILIECTBOBAHUS JKU3HU Ha 3€MIIE; IOHUMAHHUS



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

HenpeI[eJILHBIe rI100aTBHOTO XapaKTepa SKOIOTHIECKUX Mpo0IeM, BIHSHUSL
29 YIJIEBOIOPOIb; AKCHI, 6 1 Ef’l6ﬂH0TeKa LHOK 9KOHOMHUYECKHX MPOIIECCOB HA COCTOSIHHE PUPOIHON U
https://lesson.edu.ru/04/10 CONMANBHOM CPEIBI; 0CO3HAHMS HEOOXOTUMOCTH
aJIKaIHuCHBbI, aJIKUHBI .
UCIIONB30BaHMS JOCTIKCHUI XUMUH JUTS PELICHHS BOIIPOCOB
23 ApomaTnyeckue ) bubmoteka [JOK PAaIMOHAIBHOTO MTPUPOIOTIONB30BAHHS; AKTHBHOTO HEITPUSITHSI
' YIJIEBOJIOPObI https://lesson.edu.ru/04/10 JEHCTBUH, IPUHOCAIIUX BPEJ OKPY Kalolel NpUPOAHOH cpene,
YMEHUSI IPOTHO3UPOBATh HEOIArOMPUATHBIC IKOJIOTHICCKHE
MOCIE/CTBHS MPEANPUHAMACMBIX ACHCTBHI U MPEIOTBPAIIATh
UX; HATHYHS Pa3BUTOTO YKOJIOTUYECKOTO MBIILICHHS,
IIpupoaHbIE NCTOYHUKHU N
Bu6nunorexa LIOK 9KOJIOTHYECKO KyJIbTYpBI, OMBITA ACATEIBHOCTH
2.4 YrJIEBOAOPOAOB U UX 3 1 https://lesson.edu.ru/04/10 9KOJIOTUYECKOM HAMPABICHHOCTH, YMEHUS PYKOBOACTBOBATHCS
nepepadboTka UMM B [TO3HABATENILHOW, KOMMYHHUKAaTUBHOM ¥ COLIMAIBHOM
HpaKTHKE, CIOCOOHOCTH U YMEHHSI aKTUBHO MPOTHBOCTOSITH
uaeosoruu xemohooum;
Utoro no pazneny 13
Paznen 3. Kuciiopoacoaep:kamue opraHu4ecKne coeInHeHust
31 Crnprat. ®eron 3 bubmoteka [IOK copMHPOBaHHOE MUPOBO33PEHHE, COOTBETCTBYIOIIETO }
https://lesson.edu.ru/04/10 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN
T o T — MPAKTHKH; OHHMAHHS crieru(pUKY XUMHUH KaK HayKH,
BH6HHOTeKa L[OK OCO3HaHus €€ pOoJik B (bOpMI/IpOBaHI/II/I paiuOHAJILHOTO
32 KUCIOTHL. CIIOXKHbBIE 7 1 https:/lesson.edu.ru/04/10 HAYYHOT'O MBIILIEHKs, CO3JaHUM IEJIOCTHOTO NPEICTaBIEH S
B(I)I/IpLI 00 OKpy’KaroIeM MHpe KaK O €IUHCTBE IMPUPOJIBI U YEIOBEKA, B
NO3HAHUHU MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEILICHUH NPodiieM
COXpaHEHHs1 IPUPOIHOTO PABHOBECHS; YOSIKICHHOCTH B 0C000it
3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW LIMBUJIM3ALMH: B €€
IYMaHHCTHYECKOW HANIPABICHHOCTH U BaYKHOM POJIH B CO3IaHUU
Bbubimoreka I[JOK HOBO#1 6236l MaTepUaIbHON KYJIBTYpPbI, PEIICHHH III00aTbHBIX
33 Yraesospt 3 1 https://lesson.edu.ru/04/10 po0JieM yCTOHYNBOIO Pa3BUTHUS YEIIOBEUECTBA - ChIPbEBOH,
JHEPTETHUUECKOH, MUIIEBOM U SKOJIOTHYECKOH 6€301acHOCTH, B
Pa3BUTHH MEAUIIMHBI, 00ECIICUCHNH YCIOBHIA YCIIEIITHOTO TPyIa
1 OKOJIOTHIECKH KOM(POPTHON JKM3HHU KAXKIOTO UIeHa
oO11ecTBa;
Hroro no pazaeny 13
Pa3nen 4. A3oTcoaep:xaniue OpraHnyecKue coeTMHeHus!
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHHS CYI[HOCTH
a1 AMUHBI. AMUHOKHCIIOTBI. 3 bubmmotexa [[OK METOJIOB MMO3HAHUsI, UCIIONB3yEMbIX B €CTECTBCHHBIX HayKax,

benxku

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

CIOCOOHOCTH UCTIOIb30BATh MOJIy4acMbIC 3HAHUA U1 aHaJIn3a
1 O0OBACHEHMS SIBICHUI OKPYIKAroUICro MrUpa U MpOUCXOASAIINX
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B HEM I/IBMeHeHI/Iﬁ, YMEHUs ACTIaTh 000CHOBaHHBIE 3aKTFOUYECHUS
Ha OCHOBE HaYYHBIX q)aKTOB 1 UMCIOIMUXCA JaHHBIX C IICIIBIO
TIOJTYYCHUS TOCTOBEPHBIX BHIBOIOB,

Hroro no pazaeny

3

Pa3nen 5. BoicokoMoJieKyJIsIpHBIE COeTUHEHUS

HUHTEPECA K IO3HAHUIO PICCJ'Ie,HOBaTeJILCKOfI JOCATCIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HECOPEPLIBHOMY 06pa30BaHI/IIO u

5.1 [Tmactmaccel. KayquH. 2 Bu6mmoreka [TOK caM000pa30BaHNIO, K aKTHBHOMY TIOJTydICHUIO HOBBIX 3HAHUH 10
' Bonokna https://lesson.edu.ru/04/10 XMMHH B COOTBETCTBUH C )KM3HEHHBIMH MIOTPEOHOCTSMH;
MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3lIMYHbIX chepax
npo(eCCHOHANBHOMN JESTeIIHHOCTH
Wroro mo pazneny 2
OBIIEE KOJIMYECTBO 34 2 5
YACOBIIO ITPOI'PAMME
11 KJIACC
Ne Haumeropanue pastesop | Komriecrso uacos 20P/11OP BocnurareabHbIii KOMIIOHEHT
n/n U TeM MpPOorpamMmmMbl Bcero ‘ KP ‘ P
Paznen 1. Teopernyeckne 0CHOBBI XUMHH
CTpoeHue aTOMOB. LEHHOCTHOE OTHOILIECHHE K HCTOPUYECKOMY U HAYIHOMY
TlepHoANIecKrii 3aK0H 1 HACITIETHIO OTEUECTBEHHOM XMMUH; YBAKEHHUSI K IPOIIECCY
11 TlepHOIMYecKas CHCTeMa 3 bubmmorexa [IOK TBOPYECTBA B 00JACTH TEOPUH U TIPAKTUYECKOTO TPUMEHEHHS
' pHOa https://lesson.edu.ru/04/11 XMMHH, OCO3HAHUS TOTO, YTO JOCTHKECHUS HAYKH €CTh PEe3yJIbTaT
XMMHYECKHX 2JIEMEHTOB []. JUTUTEIIBHBIX HAOIFOICHHH, KPOTIOTIIMBBIX SKCIIEPUMEHTATBHBIX
N. MenneneeBa MTONCKOB, ITOCTOSTHHOTO TPY/a YYCHBIX U IIPAKTUKOB; HHTEpECca U
CTpocHHe BeleCTBa. BuGmorexa [[OK TO3HABATEIBHBIX MOTHBOB B MOJIYHEHHH H MOCICAYIOWEM
1.2 MHoroo6pasue BemecTs 4 https:/lesson.edu.ru/04/11 | 2173 HHGOPMALUH O IEPEAOBRIX IOCTHKCHHAX COBPEMEHHOH
OTEYECTBEHHON XUMUH;
HPABCTBEHHOr'O CO3HAHMS, ITHYECKOTO MOBE/ICHUS;
CIOCOOHOCTH OLICHUBATH CUTYALIIH, CBA3aHHBIE C XUMUYECKUMHU
SIBIICHUSIMH, U IPHHUMATH OCO3HAHHBIE PEILICHM,
1.3 XUMHUECKHE PeaKiuu 6 1 1 bub6nunorexa [IOK OPHEHTHUPYACH Ha MOPaIbHO-HPABCTBEHHELIE HOPMEI U
https://lesson.edu.ru/04/11 LEHHOCTH; TOTOBHOCTH OLIEHUBAThH CBOE OBEICHHE H IIOCTYIIKH
CBOUX TOBAPHUILEH C [O3UIMI HPABCTBEHHBIX H IIPABOBBIX HOPM
U OCO3HAHHUE MOCJIEACTBUH 3TUX IOCTYIIKOB; CIIOCOOHOCTH
CaMOCTOSITEIIEHO MCIIOIB30BATh XUMHUICCKUE SHAHMS JUISI
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penIeHust IpoOJIeM B PEaNIbHBIX KU3HECHHBIX CUTYalsIX;

Hroro no pazaeny

13

Paszzien 2. Heopranuveckast XuMHsI
21 MeTamisL 6 1 bubmotreka [IOK €CTeCTBEHHO-HAYYHO! TPAMOTHOCTH: IOHMMAHHS CYIIHOCTH
' https://lesson.edu.ru/04/11 METO/I0B IIO3HAHYS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAX,
BuGsmorexa [[OK CHOCOGHOCTHU HCIIONB30BATh MOTy4aeMble 3HAHUS A AHAIIM3A
2.2 Hemeranmst 9 1 1 . U 00bACHEHHS ABJIEHUI OKPYKAIOIIEr0 MUPA U TIPOMCXOAITUX
https://lesson.edu.ru/04/11 ‘ . 14 pa n1p
B HEM M3MEHEHHH, YMEHHS JIeNaTh 0O00CHOBAHHbIE 3aKII0UEHHUS
23 CBs13b HEOPraHUYECKHX U 2 Bu6mmoreka [TOK Ha OCHOBE HaYYHBIX (PAKTOB ¥ MMEIOIIMXCS JAHHBIX C LENbIO
' OPTaHUYECKHUX BEIIECTB https://lesson.edu.ru/04/11 HOJIyYEHHs] TOCTOBEPHBIX BBIBOIOB;
Utoro no pazneny 17
Pasznaea 3. Xumus u :KM3Hb
€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHUMAHUS CYLIHOCTH
METOI0B TIO3HAHMS, UCTIONB3yEMBbIX B €CTECTBEHHBIX HAYKAX,
Bubnuotexa LOK CIIOCOOGHOCTHU UCIIOJB30BaTh MOJyYaeMble 3HAHMS ISl aHAIN3a
3.1 XUMHS U KHU3Hb 4 hitos://lesson.edu ru/04/11 1 00BACHEHHS ABJIEHUI OKPY’KAIOIIEr0 MUPA U TIPOMCXOAIINX
pS. ——— B HEM M3MEHEHMH, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOYCHHUS
HAa OCHOBE HAyYHEIX ()AKTOB U MMEOIINXCS JAHHBIX C LETBI0
HOJIy4EeHMs JOCTOBEPHBIX BHIBOJIOB;
Hroro no pazneny 4
OBILEE KOJIMYECTBO 34 9 3

YACOB IIO ITPOI'PAMME
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