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COJAEPKAHUE. OPTAHUYECKASA XUMUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHUHU

[IpenmeTr opranudyeckoil XuMuu: €€ BOSHUKHOBEHHUE, Pa3BUTHE W 3HAUEHHUE B MOJYYECHUH HOBBIX BEUIECTB U MaTepuaiioB. Teopus
CTpOEHUsl OpraHuuyeckux coefauHeHuit A. M. byrtnepoBa, e€ ocHoBHbIe ToJokeHUA. CTpYKTypHbIe (OPMYIBI OPraHUYECKUX
BemecTB. ['omomnorus, nzoMepusi. XuMHUECKas CBSI3b B OPraHUYECKUX COCAMHEHUAX — OJIUHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kinaccuPUKalMU OpraHUYECKUX BellecTB. HoMmMeHKaTypa OpraHM4ecKUX COEAMHEHHM (cucTeMaTudeckas) U
TPUBHAIIbHBIC HA3BaHUs BAXKHEHIINX MTPEICTABUTENICH KJIIACCOB OPraHUYECKNUX BEIIECTB.

DKCIEPUMEHTANIbHBIE METOJIbl M3yUY€HHUsI BEIIECTB M MX MPEBPAIICHHI: O3HAKOMJICHHE C OOpasllaMu OPraHMYECKUX BEIIECTB U
MaTepuajiaMyd Ha UX OCHOBE, MOJCIHPOBAHHE MOJICKYJI OPTraHMYECKUX BEIECTB, HAOIIOJACHUE W OMUCAHUE JIEMOHCTPAIMOHHBIX
OTIBITOB TIO TIPEBPAIEHUIO OPTAaHUYECKUX BEIIECTB MTPH HarpeBaHUM (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesonopoanbl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKHM psa. MeTaH M 3TaH — MpocTeilline MpeAcTaBUTENU alKaHOB: (U3MYECKHUE U
XMMHUYECKHE CBOMCTBA (PEaKLMU 3aMEILLEHUS U TOPEHUSI), HAX0XKJACHHUE B IPUPOJE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN PsiA. DTUIIEH U MPONWIEH — NPOCTEHIINe MPEACTaBUTENN aIKEHOB: (GU3HUECKUE U
XUMHUYECKHE CBOMICTBA (peakiUu T'MJPUPOBAHUSA, AJIOI€HUPOBAHUS, I'MApATal[Mi, OKUCIECHHUS W MOJIUMEPHU3ALMU), MOIyYEHUE U
IIPUMEHEHHE.

Anxanuensl: OyrtamueHn-1,3 u merunOyraguen-1,3: cTpoeHHe, BaKHEHIIME XHUMHUYECKHME CBOMCTBA (peakiysi MOIMMEPHU3AINH).
[TonydyeHre CHHTETUYECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJOTHYECKUNA Psii. AUETHICH — MPOCTEHIINI MpeACTaBUTENb aJKWHOB: COCTaB,
CTpoeHue, (rU3nuecKre U XMMUYEeCKHe CBOMCTBA (Peakuu IUAPUPOBAHMS, TaJJOTEHUPOBAHUS, THPATALIUN, TOPEHUS), TOJIyYeHUE U
IIPUMEHEHHE.



Apenbl. beHsoin: coctaB, ctpoeHue, GU3NUECKUE U XUMUUECKUE CBOMCTBA (PEaKIMU TaJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJTYyUYCHUE U
npuMeHeHue. ToNyoll: cOoCTaB, CTpOeHHE, (PU3NYECKHE U XUMHUYECKHE CBOICTBa (peakIMM TajJOreHUPOBAHUS M HUTPOBAHUS),
MOJIy4YeHUEe U MpUMeHeHue. TOKCHYHOCTh apeHoB. ['eHeTrdeckasi CBsI3b MEX]y YTIeBOJAOPOIaMH, MPUHAIICKAIIUMH K Pa3INUYHbIM
KJ1accam.

[TpupoaHble UCTOYHUKHU YTIeBOAOPOJ0B. [Ipupoansiii ra3 u nonytHele HedTaHble ra3bl. HedTs u e€ npoucxoxaenue. CrnocoObl
nepepaboTK HEPTH: MEPEroHKa, KPEKUHI (TePMHUYECKHM, KaTanuThyeckuil), nuponus. I[IpoaykTel mepepa®oTku HedTH, HX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yrosib U MpOIyKTHI €ro nepepadoTKH.

DKCHepUMEHTaJIbHbIE METOAbl M3Y4YEHHUS BELIECTB M HUX MPEBpAIICHHUIl: O3HAKOMJICHHE C O0pa3llaMH IUIacTMAacC, KaydyKoB H
pe3unsbl, komwiekuuu «HedpTs» u «Yromp», MoaeIMpoBaHHE MOJEKYJ YIIeBOJOPOJIOB U TaJIOT€HONPOU3BOIHBIX, IPOBEACHUE
NPAKTUYECKOW pabOThI: MOTYYEHHE 3TUIIEHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérnbie 3agaun.

Brrunciienns mo ypaBHEHHIO XUMHUECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA MM MPOYKTA PEAKIUU 10
U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

Kucnopocoaep:xaiiue opraHMuecKue CoeAMHEHUS

Hpe)IeJ'H)HbIC OAHOATOMHBIC CIIMPTHI. MeTaHoa U 3TaHO: CTpOCHHC, (1)I/ISI/I‘I€CI(I/I€ U XUMHYECKHUE CBOMCTBA (pCaKHI/II/I C aKTUBHBIMH
MCTaJUIaMH, TaJIOTCHOBOJOPOJaMU, ropeHHe), MIPUMCHCHHC. BO}IOpO)IHBIG CBs31 MCXKIY MOJICKYJIaMHU CIIMPTOB. lleflCTBHG METaHOJIa
M OTAHOJIa Ha OpTraHU3M YCJIOBCKA.

MHOroaToMHbIE CHUPTHI. DTUICHTIIMKONb W TIMIEPHH: CTPOCHHE, (U3NYECKHEe U XUMHYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO
IIEJIOYHBIMU METaJNIaM{, KaueCTBEHHAs pEaKlMs Ha MHOrOaTOMHBbIE cHUpThl). [leficTBue Ha opraHu3m uenoBeka. [IpumeHeHue
IVIALIEPUHA U OTUJICHIJIMKOJIS.



@DeHoM: CTpOeHUE MOJIEKYIbI, PU3NYECKUE U XUMHUYEcKHe cBorcTBa. TokcuuHOCTh deHona. [Ipumenenne gpeHona.

Anpneruasl U ketoHbl. DopMmanbaerui, aneranbaerua: cTpoeHue, (U3NYecKue U XMMUYECKHE CBOMCTBA (PEaKIMU OKUCICHUS U
BOCCTAHOBJICHHUSI, KAUECTBEHHBIC PEAKIINH ), TOJIYYCHHE U TPUMEHEHUE.

OnHOOCHOBHBIE MpefiesIbHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHasl KHCJIOTBI: CTpO€HHE, (QU3NYECKHE U XMMHUYECKHUE
CBOICTBa (CBOMCTBA, O0IIME /Ui KJlacca KUCIOT, peaklus dTepuuKanum), norydeHue u npuMenenne. CTeapuHOBasi U OJIEMHOBAs
KHCJIOTHI KaK MPeJICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['maponus cinoxubix 3¢upoB. Kupel. ['naponus xupos. [Ipumenenue
KUpOB. bronoruueckas posb KUPOB.

VYrneBoabl: cocTaB, KiaccuuKanus yrieBoaoB (MOHO-, OU- M Tmoiucaxapuisl). [7oko3a — mpocredmuii MoOHOcaxapu:
O0COOEHHOCTH CTPOCHHUS MOJIEKYIIbI, (U3NYECKHUE U XMMHUYECKHE CBOMCTBa (B3aumoseiicteue ¢ ruapokcunom meau(ll), okucinenue
aMMHauYHBIM pacTBOpoM okcuaa cepebdpa(l), BoccTaHOBIEHHE, OpOXKEHHE TIIFOKO3bI), HAXOXKJICHHE B MPHUPOJE, NMPUMEHEHUE,
ouonorudeckas posb. DorocuuTe3. PPyKTO3a KAK U30MEP TITFOKO3HI.

Kpaxman u nemntono3a kKak npupojHble noiaumepbl. CTpoeHue Kpaxmaia U 1esTioo3bl. Pu3nueckue U XMMHUYECKHE CBOMCTBa
Kpaxmaja (TUJIpOoJiu3, KaYECTBEHHAs PEaKUUs C HOJ0M).

DKCIepUMEHTANIbHBIE METO/IbI U3YyUCHHUsI BEIIECTB U MX MPEBPAILCHHI: MPOBEEeHNE, HAOIIOACHUE U OMMCAaHUE IEMOHCTPAIMOHHBIX
ONBITOB: TOPEHHE CHUPTOB, KAUYECTBEHHBIE pPEAKIMU OJHOATOMHBIX CHHUPTOB (oKucieHue AsTtaHona okcuaoM Menu(Il)),
MHOTOATOMHBIX CITUPTOB (B3auMoOeicTBUE TulleprHa ¢ ruapokcuaoM meau(ll)), anpaernios (OKUCICHHE aMMHAYHBIM PacTBOPOM
okcuaa cepeodpa(l) u ruapoxkcuaom menu(ll), B3aumoseiicTBre kpaxmaiia ¢ HOJI0M), TIPOBEJACHUE MPAKTUIECKON pabOThI: CBOMCTBA
pacTBOpa YKCYCHOM KUCJIOTHI.

Pacuérnrie 3agaun.



Brraucnenus mo YpaBHCHHUIO XUMHYECKOM pPCaKkInunu (MaCCBI, O6’béMa, KOJIMYCCTBA UCXOAHOI'O BCUICCTBA UJIM IIPOAYKTA pCAKIUU I10
HN3BCCTHBIM MAacCCC, 06’béMy, KOJIMYCCTBY OHOI'O U3 UCXOOHBIX BCIICCTB WU IIPOAYKTOB peaKI_[I/II/I).

A30Tcoz[ep>Kam1/Ie OpraHUYCCKUC COCANHCHUA.

AMUHOKHCIOTHI KakK aMCbOTCpHBIC OpTraHNYCCKUC COCAMHCHUA. Pu3NYeCKHe U XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IMpuUMCEpe
FJ'II/II_II/IHa). buonornyeckoe 3HaueHUE aMMHOKHUCIOT. [lenTuapl.

benku xak mpUpOTHBIE BRICOKOMOJIEKYISIPHBIE COeTMHCHUS. [IlepBUYHAs, BTOpUYHAS U TPETUYHASI CTPYKTYpa OCIIKOB. XUMUYCCKUE
CBOICTBa OEJKOB: TUAPONIN3, JCHATYpAIlsl, KAaUeCTBEHHbIE PEaKIMu Ha OeNKH. DKCIepUMEHTaIbHbIE METO/IbI U3yUEHUS BEIIECTB U
UX TpeBpalleHUui: HAOIIOJCHNE W OINMCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATYparus OEIKOB IMPU HArpeBaHUH, I[BETHHIC
peakiu OENKOB.

BBICOKOMONEKYISIPHBIE COEIUHEHHUS

OCHOBHbIE TOHSTHS XHUMHHM BBICOKOMOJEKYJISIPHBIX COEIMHEHHMI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIUMEpU3ALNH, CpEOHAs MOJIeKyJsipHass wMacca. (OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJICKYJISIDHBIX COCAUHECHUN —
MOJIMMEPU3ALIHS U TTOJTMKOHICHCALIHSL.

3KCH€pI/IM€HTaHBHBIC MCTOABI N3YUYCHUA BCUICCTB U UX HpCBpaIIIGHI/IfII O3HaAKOMJICHHEC C O6p&3HaMI/I MPUPOAHBIX U UCKYCCTBCHHBIX
BOJIOKOH, IINIIaCTMACC, KAYy4yKOB.

MexnpeameTHbIe CBS3H.

Peanmaum[ MECKIIPECAMCTHBIX CBsI3eH IIpHU N3YUCHUU OpFaHI/I‘ICCKOﬁ xumuu B 10 xiracce OCYHICCTBIIACTCA 4CPE3 UCIIOJIBb30BAHNEC KaK
O6HII/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTI/IIL/'I, ABJIAIOIIUXCA CUCTEMHBIMH JIA OTACJIBHBIX HPEAMCTOB C€CTCCTBCHHO-
HAay4YHOT'O THKJIA.

OO0mue ecTecCTBEHHO-HAy4YHBIC TIOHATHS: SIBIICHUE, HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIU3, CHHTE3, KiacCU(UKAIWS,
NEPUOJUIHOCTh, HAOTIOICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIIMPOBAHHE.



duzuka: MaTcpuda, SHCPruAa, Macca, aToM, JJICKTPOH, MOJICKYIJIA, BHCPFGTI/I‘ICCKHI)'I YpPOBCHBb, BCIICCTBO, TCJIO, O6’I)éM, arperaTHoc
COCTOAHHUC BCIICCTBA, (1)I/IBI/I‘ICCKI/IC BCIIMYNHBI U CAMHHUIIBI UX U3MCPCHHA.

buonorus: kierka, opranu3M, o6uochepa, oOMeH BEIIeCTB B OpraHu3Me, (OTOCHHTE3, OMOJIOTHYECKN aKTHBHBIC BelIecTBa (OEIKH,
YTJICBOIBI, )KUPBI, PEPMEHTHI).

Feorpa(bml: MHHCPAJIbI, TOPHBIC ITIOPOJbI, ITIOJIC3HBIC UCKOIIACMBIC, TOINIMBO, PECCYPCHI.

TexHonorus: MUIICBBIC MPOAYKTBI, OCHOBBI PAallMOHAJIBHOIO IHUTAHWA, MOIOIIUC CpCACTBA, JICKAPCTBCHHBLIC M KOCMCTHYCCKHC
nperaparbl, MAaTCPHUAJIbl U3 NICKYCCTBCHHBIX U CHHTCTHUUYCCKHNX BOJIOKOH.

11 KUIIACC
OBIIAA N HEOPTAHUYECKASA XUMMUA

TeOpCTI/I‘-ICCKI/Ie OCHOBBI XUMHHU

XUMHUYECKUN JIeMEHT. ATOM. SIapo aToma, U30TOMBI. DJIEKTPOHHAsT 000JI0YKa. DHEPreTUUECKUE YPOBHH, MOAYPOBHU. ATOMHBIC
opburanu, s-, p-, d- ameMeHThl. OCOOCHHOCTH paclpeIe/iCHUs JICKTPOHOB 10 OPOMTAISIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX
NEPUOJIOB. DIIEKTPOHHAS KOH(PUTYpAIIHS aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucteMa xuMmudeckux snemMeHToB J[. . MenneneeBa. CBsi3b MEPUOIMYECKOTO 3aKOHA U
Ileppognueckord cucTtemMbl XuUMHUUeCKUX d3neMeHToB J[. WM. MengeneeBa ¢ COBPEMEHHOW TEOpPUEHM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYIMIaM U
nepuoiaM. 3HaueHue MepruoANYECKOTO 3aKOHa B Pa3BUTHU HAYKHU.

Crtpoenue BemecTBa. XUMHUYecKas CBA3b. BuIbl XUMHUECKOW CBs3M (KOBaJEHTHas HEMOJIApHas M TMOJspHas, HOHHafi,
MeTaJutnyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJCHTHOM XMMHUYECKOW CBsI3U (0OMEHHBIH M TOHOPHO-aKLIEeNnTOpHBIN). Bonopoanas
CBsA3b. BaneHTHOCTB. DnekTpooTpunaTenbHOCcTh. CTeneHb oKucaeHus. MIOHbI: KaTHOHBI U aHUOHBI.



BemecTBa MOJICKYJIAPHOTO W HCMOJICKYJLIPHOT'O CTPOCHHUA. 3aKOH IIOCTOSIHCTBA COCTaBa BemecTBa. Tumbl KPpUCTAJUIMYCCKUX
peIHéTOK. 3aBHCHUMOCTH CBOMCTBA BCIICCTB OT THUIIA KpI/ICTaHHH‘IeCKOﬁ pCIJ_IéTKI/I.

[Tonstue o AUCIICPCHBIX CUCTCMaAX. HcTuHHBIC U KOJJIOUIHBIC PacCTBOPGLI. MaccoBas 101 BEIIECTBA B pPacTBOpPC.

Krnaccudukanus Heopranmdeckux coeanHeHuil. HoMeHKiIaTypa HeOpraHn4eckux BellecTB. ['eHeTnyeckas CBsi3b HEOPTaHUYECKUX
BEILECTB, IPUHAICKAIIUX K PA3IMYHBIM KJIaCCaM.

Xumunueckasa peakuus. Knaccudukanus XMMHYECKUX peakUUid B HEOPraHMYECKOW M OPraHWYeCKONM XMUMHH. 3aKOH COXpaHEHUs
MAaccChl BEILIECTB, 3aKOH COXPAaHEHUS U NPEBPAIICHHS SHEPTUH [TPH XUMUYECKUX PEAKIMSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pPa3nudHbIX (akTopoB. OOpaTUMbIe peakiuu. XuUMHUUeckoe paBHoBecue. dakTopsl,
BIIMAIONINE HA COCTOSAHNE XUMHUeckoro paBHoBecus. [Ipunmun Jle [llatensbe.

OnextponauTnueckas auccouuanus. CuibHble U clladble AMeKTpoauThl. Cpena BOAHBIX pAaCTBOPOB BEUIECTB: KUCTAs, HEUTpaibHas,
I1EJIOYHAs.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIILHEIC PCAKINU.

DKCTepUMEHTaJIbHbIE METO/Abl W3YYCHHS BEIIECTB M WX NpeBpaileHuil: aemoHcrpamnus Tabmun «llepuonnueckas cucrema
xuMudyeckux saeMeHtoB [[. M. MenaeneeBa», H3ydeHHE MOJCNICH KPHUCTAUIMYECKUX PEHIETOK, HAONIOJEHHWE W OINHUCAHUE
JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEepPOKCHUJIa BOJOPOJa B MPUCYTCTBUM KaTalu3aTopa, ONpe/elieHHe
Cpeabl pacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOTO HHAMKATOPA, PEAKIIMd HOHHOTO OOMEHA), MPOBEICHUE MPAKTUUCCKON
pabotsl «BiusHMe pa3IuUHbIX (AKTOPOB HA CKOPOCTh XUMHUECKON PEAKITUN.

Pacuétnrle 3amaumn.

Pacuértnr no YpaBHCHUAM XUMHWYCCKUX peaKum”I, B TOM YHCJIC TCPMOXUMHUUYCCKUC paC‘-IéTBI, paC‘-IéTBI C HCIIOJIb30BAaHHUECM IIOHATHUA
«MacCoBas 40JA BEIICCTBaA».



HeOpFaHI/ILIeCKa}I XUMMU A

Hewmeramnbl. Ilonoxxenne HemeramioB B llepuoanueckoil cucreme xumuueckux snemeHToB . M. MenaeneeBa U 0CcOOEHHOCTH
cTpoeHus atoMoB. du3NUecKHe CBONCTBA HEMETAJUIOB. AJUIOTPONMs HEMETaUIOB (Ha MpHMepe KHUCIopoha, cepbl, dochopa u

yIiIepo/ia).

XUMUYECKHE CBOMCTBA Ba)KHEHMIIIMX HEMETAJIOB (TaJOreHOB, Cepbl, a30Ta, docdopa, yriepoaa U KPeMHHUS) U UX COCIUHEHUMH
(OKCHAOB, KUCTOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUI).

HpI/IMeHeHI/Ie Ba)XKHEHUIIIMX HEMETAJJIOB U UX COCIMHCHUH.

Mertannsl. [lonoxenue meramioB B [lepuonnueckoil cucteme xumuueckux sneMeHToB . . MengeneeBa. OCOOEHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI04€K aTOMOB MeTauioB. OOme Gpusndeckue cBoicTBa MeTauioB. CIjIaBbl METAIIOB. DJIEKTPOXUMHUUECKUHN Pl
HaIPsSHKEHU METAJIIIOB.

XUMHUYECKHNE CBOMCTBA BAXKHEHUIIIMX META/UIOB (HATpUM, KM, KaJdblUM, MarHui, alfOMUHUHN, IMHK, XpOM, JKEJI€30, MEb) U UX
COCJIMHCHUH.

O6mmue crocoObI moydeHust MetayioB. [I[puMeHeHne MeTallIoB B OBITY U TEXHHUKE.

DKCTepUMEHTaIbHbIE METO/ABl M3YYEHHS BEIIECTB M MX IMPEBPAIICHUI: M3yuyeHUE KOJUIeKIHH «MeTalibl M CIUIaBb», 00pa3ioB
HEMETAJUIOB, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/ad, HAaOI0JICHHE U OMHCAaHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB
(B3anMOIeiCTBUE THAPOKCH 1A aTIOMUHUS C PACTBOPaAMH KHUCIIOT U IIEJI0YEH, KaueCTBEHHBIC PEaKI[UU HAa KATHOHBI METAJIIOB).

Pacuétnrle 3agaun.

Pacuéter Macchl BemecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WM 00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B
peakiluy BeIEeCTB, pacuéThl Macchl (00bEMa, KOJIMUECTBA BEILIECTBA) MPOAYKTOB PEAKILIUU, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XUMUA U )KU3Hb



Ponp xumum B oOecrieueHUH BKOHOFH‘ICCKOIZ, SHGPFCTI/I‘{eCKOﬁ U MUIIECBOU 6630H3CHOCTI/I, Pa3sBUTUN MCIOWIUHBI. [lonsitue o
HaY4YHBIX MCTOAAaX IMO3HAHUA BCUICCTB U XUMHUUYCCKUX peaKuHﬁ.

HpeI[CTaBJIeHI/IH 00 06H_[I/IX HaY4YHbIX IIPpUHOUIIAX ITPOMBIIIJIICHHOI'O ITOJTYUYCHHA Ba)KHEHIIIMX BEIIECTB.

Yenosek B MHPC BCHICCTB U MATCPUAJIOB! Ba)KHEHIIINE CTPOUTCIIBHBIC MATCPUAJIbI, KOHCTPYKIIMOHHBIC MAaTCPUAJIbl, KPACKH, CTCKIIO,
KCpaMuKa, MaTCpHralibl IJId 9JICKTPOHUKHN, HAHOMATCPHUAJIbl, OPIraHUYCCKHUC 1 MUHCPAJIbHBIC yz[06peHI/151.

XUMHSA M 3/10pOBbE YEJIOBEKA: IMpaBWJIa HUCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENapaTroB, MpaBujia 0€30MacHOrO HCIOJIb30BaHUS
npernaparoB ObITOBOM XMMHUHB ITOBCEIHEBHOM JKU3HU.

MexnpeameTHbIe CBS3H.

Peanuzanuss MeXnpeIMETHBIX CBsI3€M NMpH M3y4eHUU OOled M HeopraHudeckol xumuu B 11 Kiacce ocymiecTBisieTcs yepes
UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATUN, TaK W TMOHATUN, SBISIOUUXCS CUCTEMHBIMHU IS OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TIOHSTHS: HAy4YyHBIM (akT, TUIOTe3a, 3aKOH, TEOpHUs, AaHalIW3, CHHTE3, KiIacCUu(pUKaIus,
NEPUOJUIHOCTh, HAOTIOICHUE, SKCTIEPUMEHT, MOJISJTMPOBaHNE, U3MEPEHUE, SIBICHHUE.

®du3MKa: MaTepusi, SHEPrusi, Macca, aToM, JNEKTPOH, POTOH, HEUTPOH, NOH, U30TOM, PaJUOAKTUBHOCTh, MOJIEKYJIa, SHEPTe€TUUECKUI
YPOBEHB, BEIIECTBO, T€JIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3HMUECKUE BETMYUHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kneTka, opraHusM, SKocucTeMa, onocdepa, MakKpo- 1 MUKPOIIEMEHThI, BUTAMHHBI, 0OOMEH BEIIIECTB B OPraHU3ME.
['eorpadus: MuHepanbl, TOPHbIE TOPO/bI, MOJE3HbIE HCKOMAeMble, TOTITUBO, PECYPCHI.

Texnoyorus: XxumMuueckas IMPOMBIIIIJIICHHOCTE, MCTAJLIYPrus, MpPOU3BOJACTBO CTPOUTCIIBHBIX MAaTCpPHUAJIOB, CEIbCKOXO03SMCTBEHHOC
IMPOU3BOJACTBO, IMHUIICBAsA INPOMBIINIJICHHOCTD, (bapMaHCBTI/IqGCKaH IMPOMBINIJIICHHOCTH, IIPOU3BOACTBO KOCMETHUYCCKUX IIPCIIapaToB,
MMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MATCPUAJIOB, SJICKTPOHHAA ITPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTHH.



NJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI IO XUMHUHU HA BA30BOM YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3ysibTaTaM OCBOCHHUSA OOYUYaIOUIMMHUCS MPOrpaMM CpPEIHEro OoOIIero oopa3zoBaHUs
(JIMYHOCTHBIM, METaIlpPeIMETHBIM U MPeAMETHBIM). HaydHO-MeTOqu4eckoil OCHOBOM Ml pa3pabOTKH TUIAHUPYEMBIX Pe3yJIbTaTOB
OCBOEHHSI IPOTPAMM CPETHETO 00IIET0 00pa30BaHuUs SBISIETCS CUCTEMHO-IEATEIIBHOCTHBIN MOAXO/.

B cooTBEeTCTBUU ¢ CHCTEMHO-ICSITEIHPHOCTHBIM MOJIX0I0OM B CTPYKTYpPE JTUYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS IpeaMeTa « XUMUs» Ha
YPOBHE CpeTHETO 00IIero 00pa3oBaHus BBIICIEHBI CIEIYIONINE COCTABIISIOIIME:

OCO3HAaHHC 06y‘IaIOI]_[I/IMI/IC}I pOCCHﬁCKOﬁ Fan(HaHCKOﬁ HACHTUYHOCTH — T'OTOBHOCTH K CaMOpPa3BHTHUIO, CAMOCTOATCIIbBHOCTH H
CaMOOITPCACIICHUIO,

HaJIM9Me MOTHBAIIUU K OOYUCHHIO;

ICJICHATIPABIICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHUH JIMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYCCKUX TPATUITHIA
0a30BOI HAYKU XHMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIMXCS PYKOBOJCTBOBATHCS B CBOEH JESTEILHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMH,
NPUCYIIMMHU LIEJIOCTHON CUCTEME XUMUUYECKOTr0 00pa30BaHus;

HaJIMYUC ITPAaBOCO3HAHUA AKOJIOTHYECKOM KYJIBbTYpPbI U CIIOCOOHOCTH CTaBHUTH EJIN U CTPOUTH ) KU3HCHHBIC TIJIAHbI.

JIn4HOCTHBIC PE3YIbTAaTBl OCBOCHUS IMPEAMCETA «XHUMUS JOCTUI'alOTCA B €AWHCTBC yq€6H0ﬁ U BOCHUTATCIbHOMN ACATCIIBHOCTH B
COOTBCTCTBUU C TYMAHUCTUYCCKHMH, COHUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBCHHBIMH ICHHOCTSAMU W HJACAIAMHU pOCCI/IﬁCKOFO
TpaKaaHCKOIO O6HIGCTB3,, IIPUHATHIMA B O6HI€CTB€ HOpMaMHM HW TIIpaBUJIaMH ITOBCACHUA, CHOCO6CTBy1-OHII/IMI/I nmponoeccam
CaMOITIO3HAaHUS, CAMOPAa3BUTHUSA U HPABCTBCHHOT'O CTAHOBJICHUS JIMTYHOCTHU 06y11a101u1/1x051.



JIMyHOCTHBIE PE3YJIbTaTbl OCBOCHUA IIPCAMCTA «XUMUSI» OTpaXaroT C(bOpMHpOBaHHOCTB OIIbITa IO3HABATEIILHON U HpaKTquCKOﬁ
JCATCIIbHOCTHU 06yanOHII/IXC}I 110 pCajin3alv IIPUHATHIX B 06H_IeCTBe HGHHOCTeﬁ, B TOM 4YHCJIC B 4aCTH:

1) rpasx1TaHCKOTO BOCIIUTAHUS:
OCO3HAHMSI 00YYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaKEHUS K 3aKOHY U IIPABOIOPSIIKY;
IIPEJICTABICHUS O COLMAIIBHBIX HOPMaxX U NPABUWIIAX MEXINYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE;

TOTOBHOCTHU K COBMECTHOM TBOp‘-IGCKOﬁ ACATCIIBHOCTHU IIPpHU CO3JaHHUHU yLIe6HBIX IIPOCKTOB, PCHICHUHA yqe6HBIX KN IIO3HABAaTCJIBbHBIX
3aJla4, BBIMIOJITHCHUHU XUMHWYCCKHUX SKCIICPUMCHTOB,

CITOCOOHOCTH MMOHUMATh W MMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHKY U apryMEHTBI IPYTHUX MPU aHAIU3E Pa3IUIHBIX BUIOB yUeOHOM
JIeSITCIIBHOCTH;

2) IMaTPUOTHYCCKOI'O BOCIIMTAHUA:
HECHHOCTHOI'O OTHOIICHHA K HCTOPUYCCKOMY U HAYYHOMY HACJICOHUIO OTE€YECTBCHHOM XHUMHU,

YBaXXEHHUS K TMPOIIECCY TBOPUECTBA B 00JIACTH TEOPUM U MPAKTUUYECKOTO MPUMEHEHHUS XUMHUHU, OCO3HAHHS TOTO, YTO JTOCTHUKEHUS
HAyKU €CTh PE3yJbTaT JJIUTEIbHBIX HAOIIONEHUN, KPOMOTIUBBIX IKCHEPUMEHTAIBHBIX MOUCKOB, TTOCTOSHHOTO TpyAa YYEHBIX H
MPAKTHKOB;

WHTEpeCca W IMO03HABATENHHBIX MOTHBOB B TMOJYYCHHH M TOCJIEAYIONEM aHamu3e WHGOPMAIMH O TEPEIOBBIX TOCTHKEHUSIX
COBPEMEHHOM OT€YECTBEHHON XUMMUU;

3) T1yXOBHO-HPABCTBEHHOTO BOCTIMTAHHS:
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEICHUS;
CIIOCOOHOCTH OLICHUBATh CUTYAIUH, CB3aHHbIE C XUMUYECKUMH SIBJICHUAMH,

Y IPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;



TOTOBHOCTH OLICHMBATh CBOE IIOBEACHUE U IIOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C MO3ULIUMN HPaBCTBCHHLIX W IIPABOBBLIX HOPM UM OCO3HAHHUC
MOCJICACTBUI ITUX IIOCTYIIKOB;

4) popmupoBaHus KyJIbTYpHI 310POBbSI:

NOHMMAaHMSI [IEHHOCTEN 3/10pOBOro U Oe3omacHOro o0pas3a *U3HHU, HEOOXOJAUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
($U3nIECKOMY U ICUXUYECKOMY 3/10POBBIO;

coOII0IeHUs PaBUJT 6€30IacHOr0 0OpAIEHHs C BEIIECTBAMHU B OBITY, IOBCETHEBHOM )KM3HU U B TPYIOBOH €ATEIBbHOCTH;

MOHUMAHUSI [ICHHOCTH MPAaBUJI HHAUBUIYAIBHOTO M KOJUIEKTUBHOT'O 0€30MMacHOTO MOBEACHUS B CUTYALIUSIX, YTPOKAIOIINX 3J0POBBIO
1 JKU3HHU JTIOICH;

OCO3HAHMSI TOCJIEICTBUN U HEMPUSITHSI BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aIKOTOJIsl, HAPKOTUKOB, KypeHUs);
5) TpyZ1OBOTO BOCIIUTAHMUS:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B y4€OHO-MCCIIEJOBATENIbCKON 1€ATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOU U JPYTHX
BUJAX JEATEIbHOCTH;

YCTAaHOBKM Ha AKTHMBHOE ydacTHE B PEIICHUU MPaKTUUECKUX 3a7ad COIMAJIbHOM HAmpaBIECHHOCTH (B paMKax CBOETO Kiacca,
IIKOJIbI);

HHTEPECA K MPAKTUICCKOMY N3YUCHHIO HpO(l)CCCI/IfI Pa3IMIHOro poaa, B TOM YHUCJIC HA OCHOBC IMMPUMCHCHHA IMTPCAMCTHBIX 3HAaHUM MO

XUMUH;
YBOKECHUS K TPYLY, JIOASIM TpyAa U pe3yabTaTam TPYIOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYAJILHOW TpPAaeKTOPUHM OOpa3oBaHUs, Oyaymied mnpodeccun H peanu3aiuu
COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CMOCOOHOCTEH K XUMHUH, UHTEPECOB M TOTPEOHOCTEH
o01ecTBa;



6) OKOJIOTHYCCKOI'O BOCIIMTAHUA:
OKOJJOTHYCCKHU HGJ’ICCOO6p33HOFO OTHOLICHUSA K ITPHUPOAC, KAK NCTOYHHUKY CYIICCTBOBAHUWA KU3HU HaA 36MJ’I6;

IOHUMAaHUS TJI00AJBHOTO XapakTepa KOJIOTUYECKHX MPOo0JieM, BIMSHHUS SKOHOMUYECKUX MPOLIECCOB HAa COCTOSHUE MPUPOJIHON U
COLIMAIbHOM CPEJIbI;

OCO3HaHUA H606XOI[I/IMOCTI/I HCII0JIb30BaHUS JOCTHKCHUM XUMUH IS PCUICHHA BOIIPOCOB paAllMOHAJIBHOI'O IIPUPOAOIIOJIBb30BAHMA,

AKTUBHOT'O HETIPUATHUS NEUCTBUMN, MPUHOCSIIUX BPE OKPYXKAIOUIEH MPUPOAHON cpesie, YMEHUS MPOTHO3UPOBATh HEOIAronpusTHbIC
HKOJIOTMUYECKHE MTOCIEICTBUS MPEANPUHUMAEMBIX JEHCTBUI U MPEAOTBpaLIaTh UX;

HaJu4Msl Pa3BUTOIO  OJKOJOTMYECKOIO  MBIIIJICHUS, OKOJIOTMYECKOW KYJIbTYPbI, OIBITA JEATEIBHOCTU  DKOJIOTMYECKOU
HAIPABJIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCSA UMH B MO3HABATEIbHON, KOMMYHUKATUBHOM M COL[MAIIBHOM MPAKTUKE, CIOCOOHOCTH
Y YMEHHUS aKTUBHO MPOTHBOCTOSITH UAEC0JIOTHUU XeMo(poouu;

7) IEHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOU MPAKTUKH;

NOHUMAaHMs crenu(UKN XUMHH KaK HAyKd, OCO3HaHUs €€ posid B (GOPMHUPOBAHUM PAIIMOHATIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUU
[IEJIOCTHOTO TMPEJICTABICHUsI 00 OKpPY)KaloIleM MHpe KaK O €IUHCTBE MNPUPOAbI U YEJIOBEKa, B IMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEN U pellieHUuH MpobiieM COXpaHEeHUs PUPOITHOTO PaBHOBECHS,;

yO0ex1EHHOCTH B 0c000# 3HAYMMOCTH XUMHUH Ui COBPEMEHHOM IIMBUIIM3ALMU: B €€ TYMAHUCTUYECKON HANpPaBICHHOCTH M BaXKHON
pOJIM B CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpHI, PEIICHUU TTI00ANBHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA —
CBIPbEBOM, PHEPreTUUECKON, MUIIEBOM U 3KOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU METUIIMHBI, 00ECTIEYEHUH YCIOBUHN YCIIEIIHOTO
TPYZAa ¥ SKOJOTHYECKHA KOM(POPTHOH KU3HH KAXKIOT0 YJeHa 0OIIEeCTBa;



eCTeCTBeHHO-Hay‘IHOﬁ T'paMOTHOCTHU: IIOHHUMAHHA CYIIHOCTH MCTOAOB IIO3HAHUA, HCIIOJIBb3YCMBIX B CCTCCTBCHHBLIX HAYKax,
CITOCOOHOCTH HMCIIOJIb30BaTh IIOJIY4aCMbIC 3HAHUSA JIA aHAJIn3a U O0OBACHEHMS SBJICHHUI OKPYKAImCro Mupa U INpoOUCXOoIAIInUX B
HEM HSMCHGHHﬁ, YMCHUS JCJIaThb 000CHOBaHHBIC 3aKJIFOUYCHHS Ha OCHOBE HAay4YHBIX (1)aKTOB N HUMCIOIUXCA AAHHBIX C LCJIBIO
IMMOJYYCHUA NOCTOBCPHBIX BBIBOJIOB,

CITOCOOHOCTH CaMOCTOSTEIIFHO UCIIOIB30BaTh XUMUUYCCKHUE 3HAHMS AJI1 pCHICHUA np06neM B PCAJIbHBIX JKU3HCHHBIX CUTYAllUAX;
HMHTCPCCAa K IMO3HAHUIO U HCCHGHOB&TGHBCKOﬁ JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO n CaMOO6paSOBaHI/IIO, K aKTUBHOMY IIOJYYCHHIO HOBBIX 3HAaHUU 10
XUMHHU B COOTBECTCTBHUH C X KU3HCHHBIMU HOTp€6HOCT$IMI/I;

UHTEpeca K 0COOEHHOCTSIM TPYy/ia B pa3Iu4HbIX cepax mpodecCuoHaNbHOMN 1eATeTbHOCTH.
METAIIPEIMETHBIE PE3YJIbTATBI
MetanpeamMeTHble pe3ysibTaThbl OCBOEHUS yueOHOro npeameTa « XMMHUs» Ha YPOBHE CpeHEro o0IIero 00pa3oBaHus BKIIOYAIOT:

3HaYuUMBbIE IS POPMUPOBAHUS MUPOBO33PEHHSI O0YUYAIONIUXCSI MEKIUCIUTUIMHAPHBIE (MEKIIPEIMETHBIE) OOIIeHAYYHbIEC TTOHSTHSI,
OTpaXKAOIIHME IIEJIOCTHOCTh HAYYHOW KApTUHBI MUpa M CHEIU(UKY METOJIOB MO3HAHMS, MCIOJb3yEeMbIX B €CTECTBEHHBIX HayKax
(Matepwusi, BEIIECTBO, SHEPTHUS, SBIECHUE, MTPOIIECC, CHCTeMa, HAyYHBIH (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHS,
uccieoBaHue, HaOII0eHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUe);

YHHUBEpCaJIbHbIE y4eOHbIe ACWCTBUS (TIO3HABaTENbHbIE, KOMMYHHUKATUBHBIC, PETYISATUBHBIC), oOecreynBaromue (HopMUpOBaAHUE
(GYHKIIMOHABHON TPaMOTHOCTHU M COLMATBbHOM KOMITETEHIIUN 00Yy4aroINXCs;

CITOCOOHOCTD 06yqa}0mnxc;1 HCIIOJIb30BAaTh OCBOCHHBIC MCKIUCHUIUIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUA W YHUBCPCAJILHBIC
y‘l€6HBI€ JIGﬁCTBHH B ITO3HABATEIILHOM U COHHaHBHOﬁ ITPAKTUKE.

MeTaHpeI[MCTHHC PE3YJIbTAThl OTPAKAKOT OBJIAJICHUC YHHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I MMO3HABATCIIbHBIMHW, KOMMYHWKATUBHBIMU H
PEryISATUBHBIMU JICﬁCTBHHMH.



OBnajicHHE YHUBEPCAIBHBIMU yU4€OHBIMU MTO3HABATCILHBIMH JICHCTBUSIMH:
1) 6a30BbIC TOTHYECKHUE ACHCTBUS:
CaMOCTOATEIBHO (DOPMYIUPOBATH U aKTYaIM3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHBATh;

OIIpCACIIATh HCIN ACATCIBHOCTH, 3aAaBasd IIApaMCTPbl U KPHUTCPHUU HUX HJOCTHUKCHHA, COOTHOCUTHL PC3YJIbTAaThbl ACATCIBHOCTHU C
IIOCTABJICHHBIMU L CIISAMMU,

HCIIOJIb30BAaTh IIPU OCBOCHHUHU 3HAHUU HpI/IéMBI JIOTUYCCKOI0 MBIINUICHHUA — BBIACIIATL XApPAKTCPHBIC IIPHU3HAKU MOHATUH U
YCTaHaBJIWBATh UX B3aUMOCBA3b, UCITOJIB30BATh COOTBCTCTBYIOIUC ITOHATHA OJIA O00BSICHEHHS OTACJIBbHBIX (l)aKTOB u HBHCHHﬁ;

BBI6I/IpaTB OCHOBAHUA U KPUTCPUHU OJIA Knaccmbnxaunn BCIICCTB U XUMHYCCKHUX peaKuHﬁ;
YCTaHaBJIWBATb MPUYINHHO-CIICACTBCHHBIC CBA3U MCKAY U3YIACMbIMU ABJICHUSAMU,

CTPOUTL JIOTHUYCCKUC PACCYKICHHA (I/IH)IyKTI/IBHI)IG, ACAYKTUBHEIC, I10 aHaJIOFI/II/I), BBIABJIATE 3aKOHOMEPHOCTH W MPOTHBOPCYUS B
pacCMaTprUBACMBbIX SABJICHUAX, (I)OpMYJII/IpOBaTL BBIBOABI U 3aKJIFOYCHMU A,

MPUMEHATHh B MPOIECCE MO3HAHMUSI, UCIIOIb3yEeMble B XMMHUU CUMBOJUYECKHE (3HAKOBBIE) MOJIETH, MPeoOpPa30BbIBATh MOJIEIHHBIC
MPEJICTABICHUS] — XUMUYECKUI 3HAK (CUMBOJI) dJIEMEHTa, XUMHUUYECKasi (hOpMyIia, ypaBHEHUE XUMUYECKOW peaKIui — MPH PEIleHUun
y4eOHBIX TIO3HABATEIBHBIX M TMPAKTUYECKUX 3a7ad, NPUMEHATh Ha3BaHHbICE MOJIETbHBIC TMPEACTABICHUS JUIS BBISBICHUS
XapaKTEPHBIX MPU3HAKOB U3YYaEMbIX BEIIECTB U XUMUYECKUX PEAKIIHII.

2) 6a30BbIC UCCIIEOBATEIBCKHUE ICUCTBUSA:
BJIQ/ICTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHUS BEIIECTB U XUMHUECKHUX PEAKITUI;

dbopMynupoBaTh 1eNIM U 33aJa4l UCCIEAOBAHMS, UCTIONb30BaTh MOCTABIEHHBIE U CAMOCTOATENIBHO C(OPMYIUPOBAHHBIE BOIIPOCHI B
KadecTBe HMHCTPYMEHTA MO3HAHMUS M OCHOBBI Ui (OPMHUPOBAHHS THIIOTE3bl IO IPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUN;



BJIaJIeTh HABBIKAMHU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEIEHUS YYEHHYECKHX 3KCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMS
HaOII04aTh 3a XOAOM IPOLIECCa, CaMOCTOSITENIbHO IIPOrHO3UPOBATH €r0 pe3ysbTaT, (OpMyJIupoBaTh OOOOIIEHUS M BBIBOJIBI
OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YJITATOB UCCIIEIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTUET O MPOJEIAHHOM paboTe;

HpI/IO6peTaTB OIIBIT y‘leHI/IquKOﬁ HCCIICOBATEIILCKON U HpOQKTHOfI ACATCIIBHOCTH, IIPOABIIATDH CITOCOOHOCTh M TOTOBHOCTBH K
CaMOCTOSATCIIbHOMY IMOHUCKY MCTOAOB PCHICHUSA MMPAKTUUCCKUX 3aaa4, IPUMCHCHHUIO PA3JIMYHBIX MCTOAOB ITO3HAHU .

3) pabora ¢ undopmanuei:

OPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHUKAX HHGOpMaluu (Hay4YHO-TIONYJSIpHAs JMTEparypa XHUMHUYECKOTO COJAEp KaHus,
CIpaBOYHBIE TOCcOOMs, pecypchl HWHTepHeTa), aHanmuM3upoBaTh HMHPOPMALMUIO PA3NIUYHBIX BUIAOB U (GOpPM NpPEICTaBICHMUS,
KPUTHUYECKH OLIEHUBATH €€ JJOCTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

dbopMyIUpOBaTh 3aMPOCHl ¥ MPUMEHSITH PA3IUYHbIE METOJIbI MPU MOUCKE U 0TOOpe MHPOPMAIUU, HEOOXOAUMOM MJis BBHITTOJTHEHUS
y4eOHBIX 3a]1a4 OMpeIeIEHHOTO TUTIA;

HpI/IO6pGTaTI) OIIBIT UCIIOJBb30BaHUA I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUH 1 PA3INYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITEIHHO BBIOMPATh ONTUMANBHYIO POpMY MpecTaBieHust HHPopMaIuu (CXembl, TpaduKu, 1uarpaMmbl, TAOIUIIbI, PUCYHKH
" [pyrHe);

UCIIOJIb30BAaTh HAYYHBIA fA3BIK B KayecTBE CpeACTBA MpU paboTe ¢ XUMHYECKOM HH(pOpMAlMEN: MPUMEHSATbh MEKIpPEeIMETHbIE
(pu3nyeckue U MaTeMaTHUECKHE) 3HAKU U CUMBOJIBL, (POpMYJIbl, a0OpeBUaTypbl, HOMEHKIIATYPY;

HUCIIOJIB30BAaTh U Hp606pa3OBbIBaTB 3HAaKOBO-CUMBOJMYCCKUC CPCACTBA HATTIAAHOCTH.
OBJIaI[eHI/Ie YHUBCPCAIIbHBIMU KOMMYHHKATUBHBIMU Z[GI\/'ICTBI/IHMI/IZ
3aJlaBaThb BOIIPOCHI IO CYHICCTBY O6CY>K213€MOI71 TEMBI B X0JI€ Auajiora

W/Uan AUCKYCCHUH, BBICKA3bIBATh UJICH, (bOpMYJ'H/IpOBaTB CBOM NIPECATTIOKCHNA OTHOCUTCIIBHO BBITTIOJTHCHUSA HpeﬂHO)KeHHOﬁ 3aJa4u,



BBICTYNATh C IpE3CHTALMEN pe3ysbTaTOB IIO3HABATEIBHOM JEATENBHOCTH, IMOITYYEHHBIX CAMOCTOSTENBHO WM COBMECTHO CO
CBEPCTHUKAMHU IPH BBIMOJIHEHUH XUMHUYECKOTO SKCHEPHMEHTa, MPAaKTUYeCKOW paboOThl MO MCCIEIOBAHUIO CBOMCTB H3ydaeMbIX
BELIECTB, peaIN3aluu y4eOHOro MPoeKTa U POpMyJIMPOBATh BHIBOJBI

I10 pE3yJibTaTaM HpOBe,Z[éHHBIX HCCIICOBaHUM l'IyTéM COTJIaCOBAHMS MO3UILIMK B XOJI€ 060y)KI[eHI/IH 1 0OMEHA MHECHUSMHU.
OBJIa,I[eHI/Ie YHUBCPCAJIbHBIMHU PETYIIATUBHBIMU JICUCTBUSIMU:

CaMOCTOATENIbHO IUIAHUPOBAaTh M OCYLIECTBJIATH CBOK II03HABATEIBHYIO JEATEIBHOCTb, OIpeneisiss €€ Lelu M 3aJadd,
KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MPEAJaraéMblii aJrOpUTM JEHCTBHI NMPHU BBINOJIHEHUU YU4EOHBIX U
UCCIIEIOBATENIbCKUX 3ajad, BbIOMpaTh Hambosiee 3((EKTUBHBIM crmoco0 HMX pelIeHUs ¢ Y4ETOM MOJY4YEHHUS HOBBIX 3HAHUHA O
BELIECTBAX U XMMUYECKUX PEaKLUsX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOECH NEATENBHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.
IHPEIMETHBIE PE3YJIBTATDBI

10 KJIIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «Opranudeckas XuMus» OTPAKAIOT:

c(hOpMHUPOBAHHOCTh TPEJACTABICHUN O XHWMHUYECKON COCTAaBJISIONIEH €CTeCTBEHHO-HAYYHOM KapTUHBI MHpa, POJIU XUMHUU B
MO3HAHWM SIBICHUW TPUPOABI, B (POPMHUPOBAHMHM MBIIUICHUS M KYJIbTYpbl JHYHOCTH, €€ (PYHKIMOHATIBLHOHW TPAMOTHOCTH,
HEOOXOIUMOM ISl PEIICHUS TPAKTUIECKUX 33]1ad U DKOJIOTUYECKA 0OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U TIPUPOTHOM
cpene;

BJIQ/ICHUE CHUCTEMON XMMMYECKHMX 3HAaHUW, KOTOpas BKIJIIOYAET: OCHOBOIIOJATalollue MOHATHS (XUMUYECKHUH 3JIEMEHT, aToM,
AIIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYyJa, BaJIEHTHOCTb, 3JIEKTPOOTPHUIATENIbHOCTh, XMMHUYECKasi CBS3b, CTPYKTypHas Qopmyla
(pa3BépHyTas W COKpam€HHas), MOJb, MOJSIpHAs Macca, MOJSIPHBIM OOBEM, YIIIEPOAHBINA CKeNeT, (yHKIHMOHAJIbHAs TpyIIa,
paauKall, W30MEpus, M30MEpbl, TOMOJOIMYECKUI psil, TOMOJOIH, YIJIEBOAOPOAbI, KUCIOPOA M a30TCOAEpPKALIUE COECIUHEHUS,
MOHOMeEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE CO€AMHEHUS); TEOPUH U 3aKOHBI (TEOPHs CTPOCHUS OPraHUYECKUX



BCIICCTB A. M. BYTJ'IepOBa, 3dKOH COXpaHCHHUA MAaCChI BeI_IIeCTB); 3aKOHOMCPHOCTH, CUMBOJIMYECKUU  S3BIK XUMHU,
MHUPOBO33PCHYCCKUC 3HAHUA, JIC)KAINIUMEC B OCHOBC IIOHHMAaHUA IIPUYUHHOCTH HW CHCTCMHOCTH XHUMHYCCKUX HBHCHHﬁ,
Q)aKTOHOFI/ILIeCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBC, IIOJIYYCHNH U 0e30ITacHOM HCITOJIb30BAHUHN BAXKHEHIITHX OpraHn4YcCKuX BCIICCTB
B 6I>ITy 141 HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

C(l)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ BBIBJIAATE XAapPAaKTCPHLIC IIPU3HAKH HOHHTHﬁ, YCTaHaBJINBAaTh HMX B3aMMOCBA3b, HCIIOJb30BATbH
COOTBCTCTBYIOINUC ITOHATHA IIPU OITMCAHUN COCTaBa, CTPOCHUA U HpeBpaIlIeHI/Iﬁ OpPraHN4YCCKHUX COQHHHGHHﬁ;

c(OpMHUPOBAHHOCTh YMEHHUU HCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJMKY JJIi COCTaBICHUS MOJIEKYJISPHBIX W CTPYKTYPHBIX
(pa3BEpHyTOM, COKpamEHHOW) (QOpMYyNT OPraHUYECKUX BEIIECTB M YPaBHEHMH XMMHMUYECKHX PEaKIMid, H3rOTaBIUBATh MOJEIH
MOJIEKYJI OPTraHUYECKUX BELIECTB JJISl WILTIOCTPALMU UX XUMHYECKOT'0 U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJICKHOCTh U3YYCHHBIX OPraHMYECKUX BEIIECTB MO UX COCTAaBY U CTPOCHHUIO K
OmpeIeIEHHOMY KJIacCy/TpyIe COeAMHEHUMN (yIiIeBOIOPObI, KUCIOPO U a30TCOAEPIKAIIUE COCTUHEHUS, BHICOKOMOJICKYIISIPHbBIC
COE/IMHEHUs1), 1aBaTh UM Ha3BaHuA 1o cucteMaruuecko HoMmeHkinarype (IUPAC), a Takke NpuBOAUTH TpUBUAJIbHbIE Ha3BaHUS
OTJIEIIbHBIX OPTraHWYECKUX BEHIECTB (ITWUJICH, NPOIMWJICH, AaleTHJIeH, JTWICHIJIMKOIb, TJHIEpPUH, (eHon, QGopMaibaerus,
areTagbJerua1, MypaBbiHas KHCIIOTa, YKCYCHAs KUCJI0Ta, OJICMHOBAsI KMCJIOTA, CTeApUHOBAs KUCJIOTa, TII0K03a, (PYKTO3a, Kpaxmall,
1EJUTI0JI03a, TIIUIIHH);

c(OpMHUPOBAHHOCTb YMEHUS ONPEAEINIATh BUJIbI XUMUYECKOM CBSI3U B OPraHUYECKUX COSAMHEHUIX (OJIMHApHBIE U KpaTHbBIE);

c(hOpMHUPOBAHHOCTb YMEHHS MMPUMEHSTH MOJOKEHUS TEOPUU CTPOCHUs opraHndeckux BeuiecTB A. M. bytiepoBa nist o0bsicHeHUs
3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTAaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3NYECKUE U XUMUUYECKHE CBOWCTBA TUITMYHBIX MPEICTaBUTENEH
pa3NIUYHBIX KJIACCOB OPTaHMYECKMX BEHIECTB (METaH, 3TaH, STWJICH, NMPOMNWIEH, aleTHieH, Oyramuen-1,3, metunOyraaueH-1,3,
O€H30I1, METaHOJ, ITAHOJ, ITUIICHIIINKOIIb, TITUIEPHH, (PEHOJI, alleTalbIeT U], MypaBbUHAS U YKCYCHAs! KUCIIOTHI, TIII0K03a, Kpaxmal,
LEJUTI0NI03a, AMMHOYKCYCHAsl KUCJIOTA), WUIIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXAY HUMHU YpPaBHEHUSMH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIMH C UCTIOIB30BAHUEM CTPYKTYPHBIX (hopmyit;



c(hOpMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKH YTIEBOJOPOTHOTO ChIphs (He(PTh, MPUPOAHBIN Ta3, Yrojhb), CIOCOOBI UX
nepepaboTKH U MPaKTUYECKOE MPUMEHEHUE IPOYKTOB MepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIUMUCICHUS MO XUMHYECKHM YpaBHEHHSAM (Macchl, 00bEMa, KOIMYECTBA HCXOJHOTO
BCIIIECTBA WJIM TPOJYKTAa PEaKIMU IO W3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peaKium);

c(hOopMUPOBAaHHOCTh YMEHUH BJIAIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOT'O MO3HAHUS, UCIOJIb3YEMBIX B XUMHUU MPH
M3YYEHUHU BEUIECTB U XUMHUUYECKUX SBJICHUH (HAOII0IeHNEe, N3MEPEHHE, IKCIIEPUMEHT, MOJACIIMPOBAHUE), UCTIOJIB30BATh CUCTEMHBIE
XUMHUUYECKHE 3HAHUA Uil NPUHATHS PELICHWM B KOHKPETHBIX JKU3HEHHBIX CHUTYalMsX, CBS3aHHBIX C BEIIECTBAMHU MU HX
MIPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIO/IaTh MpaBUiia MOJIb30BaHUS XUMHUECKON MOCYAON M J1ab0paTOpHBIM 000PYJIOBaHHEM, a TaAKXKE
npaBuiia oOpalieHus ¢ BEIEeCTBaMU B COOTBETCTBUU C MHCTPYKITUSIMH 110 BBHITIOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHHI IMJIAHUPOBATH M BBIMNOJHATh XUMHUYECKUI SKCIIEPUMEHT (MIPEBPAICHUS OPTraHMYECKUX BEIIECTB MPHU
HarpeBaHuu, MOJyYeHUe dTUICHA U U3YYEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMU OPTaHUYECKUX BEILECTB, I€HATypalus OeJIKOB
NpY HarpeBaHUM, [IBETHBIC PEAKLINU OEJIKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKU O€30MACHOCTH MPH OOPAILICHUH C BEIIECTBAMHU
U J1a00paTopHBIM 00O0pYyIOBAaHUEM, MPEACTABIATh pE3YylbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOUIUX peakuuid U (OpMYIHPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIU3UPOBATH XMMHUYECKYI0 HH(POpMAIHIO, IMOJYy4aeMyl0 W3 Pa3HBIX HCTOYHHKOB
(cpeactBa maccoBoi uHpopmanuu, UHTEpHET U Jpyrux);

c(OpMUPOBAHHOCTH YMEHUHN COONIOAATH MPaBUIIa SKOJIOTUYECKH 11eIeCO00pa3HOro MOBEACHHS B OBITY U TPYAOBOH JEATEIHHOCTH B
LEIAX COXPAaHEHMS] CBOETO 3/I0POBbS M OKPYXKAKOLIEH INPUPOJHON Cpenbl, OCO3HAaBaTh OINACHOCTb BO3JCHCTBUS HA YKUBBIC
OpraHu3Mbl OTpPEACIEHHBIX OPraHMYECKHX BEIeCTB, MOHUMas cmbica nokazarens [IJIK, mosicHATe Ha mpuMepax CrocoObl
YMEHBUIEHUS U TPEAOTBPALLECHHS UX BPEIHOIO BO3/ICMCTBHS HA OPraHU3M YEJIOBEKA,;



JJIA 06y11a1011114xc;1 C OI'paHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbA: YMCHUC IIPUMCHATHL 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX METOAAX
IIO3HAaHMA BCIICCTB U XMMHNYCCKHUX HBHCHHﬁ;

JUISL CIIETIBIX U CIa0O0BUISIIMX OOYYaIOMIMXCS: YMEHHE MCIOIb30BaTh PEbeHO-TOUCUHYIO cucTeMy oOo3HaueHnuid JI. bpaiins s
3aMucH XUMUYecKux Gopmyi.

11 KITACC
[IpenmeTHbIe pe3yiabTaThl OCBOCHUS Kypca «O0mias 1 HeopraHuyeckas XUMMUs» OTPaKakoT:

c(OpMHUPOBAHHOCTh MPEJICTABICHUM: O XMMHUYECKOW COCTAaBJISIOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, POJM XUMHHU B
NO3HAHUU SBJIEHUI NpUPOJbI, B (POPMUPOBAHMM MBIIUIEHUS W KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAJBbHON TIpaMOTHOCTH,
HEOO0XOAUMOM Ui pelIeHns] MPAaKTUYECKUX 3a1a4 U 3KOJIOTMYECKH 00OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBbIO U MPUPOIHOI
cpene;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIOIATAOIINE MOHATUS (XUMUUECKUN 3JIEMEHT, aTOM, U30TOIl,
S-, p-, d- DJEKTpPOHHBIC OpPOUTATM ATOMOB, MOH, MOJICKYJa, MOJIb, MOJISIPHBIA OOBEM, BAJICHTHOCTH, DJICKTPOOTPUIATEIBHOCTS,
CTENEHb OKHUCJIEHUS, XUMHUECKasl CBs3b (KOBAJICHTHAsl, NOHHAsA, META/NINYECKas, BOJOPOIHAS), KPUCTAIUINUECKAsl PEIIETKA, TUIIBI
XUMHYECKUX PEAKLHM, pACTBOP, DJIEKTPOIUTHI, HEANEKTPOIUTHI, MIEKTPOIUTAYECKAsS TUCCOLUUALINSA, OKUCIUTENDL, BOCCTAHOBUTEIID,
CKOPOCTh XUMHYECKOM pEaKlUh, XUMHYECKOE PABHOBECHE); TEOPHUH U 3aKOHBI (TEOPHUS SIEKTPOIUTHYECKOWU JAHCCOIMAIINH,
nepuoanueckui 3akoH [[. . MenneneeBa, 3aKkOH COXpaHEHUsI MAacChl BELIECTB, 3aKOH COXPAHEHMS U MPEBPALLCHUS SHEPTUU NPHU
XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUU S3bIK XHMHH, MHUPOBO33PEHUECKHE 3HAHUS, JEXKallhue B OCHOBE
MOHUMAaHUS TPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DAKTOJIOTHYECKHUE CBEICHUSI O CBOMCTBAX, COCTaBE, MOJYYCHUH U
0€301MacHOM UCTIOJIB30BAHUH BAKHEUIITNX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUUECKOMN JESITEILHOCTH YEIOBEKa;

C(l)OpMI/IpOBaHHOCTB YMCHI/IfI BbIABJIATD XAaPAKTCPHLBIC TIPU3HAKH HOH)ITPIfI, YCTAaHAB/INBATh HX B3aMMOCBA3b, HWCIIOJIb30BATh
COOTBCTCTBYIOIIHC MOHATHUSA IIPU ONMMMCAHUU HCOPTAaHUICCKUX BCUICCTB U UX npeBpaLueHm”I;



c(hOpMHUPOBAaHHOCTh YMEHUH HCMIOJIb30BaTh XHUMHYECKYIO CHMBOJUKY JJIsi COCTaBlIeHHS (OpPMYN BEHIECTB U YpaBHEHHI
XUMHYECKUX peakiuii, cucrtematnueckyro HomeHkIaTypy (IUPAC) u TpuBHalibHblE Ha3BaHUS OTACIbHBIX HEOPraHMYECKHX
BEILIECTB (yrapHbIi ra3, yrieKUCHbli ra3, aMMHaK, raiméHasi H3BeCTh, HeraméHasi U3BeCTh, MUTHEBAs COJIa, TUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHHM OMPEENSITh BAJICHTHOCTh U CTETIEHb OKUCIICHHSI XUMUYECKUX AJIIEMEHTOB B COSAMHEHUSIX Pa3IMUYHOTO
COCTaBa, BHUJ XMMHYECKON CBsI3U (KOBaJCHTHAs, MOHHAs, METaJUIMYECKasi, BOJOPOJHAsI) B COCAMHEHUSX, TUI KPUCTAIITUYECKOU
pPEMIETKN KOHKPETHOI'O BEIeCTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJIMYEcKas), XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIUHECHUN;

c(hOPMHUPOBAHHOCTh YMEHHUI YCTaHABIWBATh MPUHAIJICKHOCTh HEOPTaHUYECKHX BEIIECTB 10 MX COCTaBYy K ONpEAcIEHHOMY
KJIACCy/TpyIIie COCAWHECHHWN (MPOCThIC BEIIECTBA — METAIBI M HEMETaUTbl, OKCHJbI, OCHOBAaHHS, KHUCJIOTHI, aM(OTepHBIC
TUAPOKCHIBI, COJIN);

c(hOpMUPOBAaHHOCT, yMEHHUN PpACKpBIBATh CMBICH mepuogudeckoro 3akoHa Jl. WM. MenneneeBa M JE€MOHCTPUPOBATH €TO
CUCTEMATH3UPYIOIYIO, OOBSICHUTEIBHYIO U TPOTHOCTHUECKYIO (DYHKIIHH;

c(OpMHUPOBAaHHOCTh YMEHHUH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHE AaTOMOB XHMHUUYECKHX D3JIEMEHTOB 1—4 mnepuosoB
[Mepuoanueckoii cucteMbl XUMUYeCKuX 3eMeHTOB [I. 1. MenneneeBa, HCIONb3ys MOHATHS «S-, P-, O-3JEKTpOHHBIC OpOUTAIINY,
«QHEPreTuYecKkue YpOBHM», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHMSI CBOMCTB XMMHYECKHUX DJIEMEHTOB W HMX COEAMHEHHH IO
nepuonaam u rpynnam I[lepuonnueckoii cucteMbl xumudeckux 3seMeHToB J[. . Menneneesa;

c(hopMUPOBAHHOCTh YMEHUM XapaKTEpH30BaTh (OMUCHIBATH) OOIIME XMMHUUYECKHUE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHME T€HETHYECKOW CBSI3U MEXKJYy HEOPraHMYECKUMH BEIIECTBAMHU C MOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIM;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DUITUPOBATH XUMUYECKUE PEAKITUN TIO PA3TUYHBIM MTPU3HAKAM (YUCITY M COCTABY pearupyromux
BEIIECTB, TEIUIOBOMY d((]eKTy peakinuu, HU3MEHEHHIO CTETCHEH OKHCIICHUS DJIEMEHTOB, OOPAaTHUMOCTH PEaKIUHU, Y4YaCTHIO
KaTaauzaTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIATh YPaBHEHMS PEAKIMHA PAa3IUYHBIX TUIOB, MOJHBIE U COKpAIEHHBIC YPaBHEHMS PEAKIIHi
MOHHOI0 0OMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX ATH PEAKLMH UIYT A0 KOHLIA;



C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ IMPOBOAUTD PCAKIIUH, IIOATBCPIKAAIOITHUC Ka4yeCTBEHHBIM COCTaB Pa3JIMIHBIX HCOPIraHNYCCKUX BCIICCTB,
PpacCiio3HaBaThb OIILITHBIM HYTéM HOHBI, IPUCYTCTBYIOIIUC B BOAHBIX PACTBOPAX HCOPIraHUYCCKHUX BCUICCTB,

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ PACKpBIBATh CYIIHOCTb OKHUCIIUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKI_II/Iﬁ IMoCPCACTBOM COCTABJICHUA
QJICKTPOHHOTI'O OajaHca dTHUX peaKuHﬁ;

c(hOpMUPOBAaHHOCTh YMEHHH OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XHUMHYECKOW pEeaKIMyd OT pasUyHbIX (aKTOPOB; XapakTep
CMEIIEHUS XUMUUECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO Bo3aewcTBus (mpuniun Jle [llaTense);

C(bOpMPIpOBaHHOCTB YMCHI/II\/'I XapaKTCPpU30BaATh XUMHUYCCKHUC ITPOLCCCHI, JIC)KAIINC B OCHOBC IIPOMBINIJICHHOI'O IMOJYYCHHA CCpHOfI
KHCJIOTBI, aMMHaKa, a TaKxXeC C(bOpMI/IPOBaHHOCTB HpGI[CTaBJIeHI/Iﬁ 00 O6H_II/IX HAaYUYHBIX MPUHOHUIIAX W 3KOJOTHUYCCKUX HpO6J’IGMaX
XUMHUYCCKOTO IMMPONU3BOJICTBA,

c(OpMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCIECHHS C MCIOJIb30BAaHUMEM IIOHATUS «MaccoBas JOJS BEIIECTBA B PacTBOPEY,
O00BEMHBIX OTHOIIECHUH Ta30B MPU XMUMHUYECKHX PEaKIUsAX, MAcChl BEIIECTBA WM 00bEMa Ta3oB MO U3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, Macce WIM 00BEMY OAHOTO M3 YYaCTBYIOIIMX B PEAKLMHU BEILIECTB, TEIIOBOIO 3(dexTa peakuuu Ha OCHOBE 3aKOHOB
COXpaHEHHMsI MacChl BELIECTB, MPEBPAIICHHS U COXPAaHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIO/IaTh MPaBHiIa MOJIb30BaHUS XUMHUECKON TOCYAON M Ta00paTOpHBIM 000PYJIOBAaHUEM, a TAKKE
npaBWIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKITUSIMU 110 BBITTOJIHCHUIO JTAOOPATOPHBIX XHMHUECKHUX OTIBITOR;

chOPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIMOJHATH XUMHYECKHH DKCIIEPUMEHT (pa3joKeHHe MEepOKCHAa BOIOpONa B
NPUCYTCTBUM KaTalIM3aTopa, OIpPENEICHHE CPeIbl PacTBOPOB BEHIECTB C IOMOIILI0 YHHBEPCAILHOTO WHIUKATOPA, BIUSHUE
pa3nUYHBIX (PAKTOPOB HA CKOPOCTh XMMHMYECKOW PEaKIUH, Peakuy HOHHOTO OOMEHa, KaueCTBEHHBIE peaklud Ha cyibdar-,
KapOOHAT- ¥ XJIOPHI-aHHOHBI, HA KATHOH aMMOHWUSI, pEIICHUE KCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «Metamsl»y u «HemeTtamisy) B
COOTBETCTBUM C TNPaBUJIaMH TEXHMKH O€30MacHOCTH MpH OOpalleHHH C BEIIECTBAMU U JIaOOPaTOpPHBIM 00OPYJOBAaHUEM,
NPEJCTABIATh PE3yJIbTaThl XHMHUYECKOTO OKCIIEpUMEHTa B (opme 3amucu YpaBHEHHH COOTBETCTBYIOLIMX pEaKIUi |
(bopMyIHpPOBATh BEIBOJIBI HA OCHOBE 3TUX PE3YIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHHH KPUTHUECKH aHATU3UPOBATH XMMHUYECKYI0 HH(POpPMAIHIO, MOTYyYaeMyl0 W3 Pa3HBIX HCTOYHHKOB
(cpencTBa MaccoBOM KOMMYHUKALWHU, IHTepHET U 1pyrux);



C(bOpMPIpOBaHHOCTL yMeHI/Iﬁ CO6J'IIO,Z[3TB IIpaBHJIa 3KOJIOTUYICCKHA uenecoo6pa3Horo IIOBCACHHUA B 6BITy nu TPYHOBOﬁ JACATCIIBHOCTH B
HeIX COXpaHCHHA CBOCTO 3J0POBBA U OprH(anmeﬁ HpHpOHHOP’I CpCabl, OCO3HABATb OIIACHOCTDH BO3JCHCTBUS Ha KHUBBIC
OpTraHU3MBbI OHpCI[eJ'IéHHBIX BCIICCTB, IMOHHUMAsA CMBICI IIOKAa3aTCiIAd HI[K, MOJACHATH Ha HIpUMCpPax CIIOCOOBI YMCHBIICHUA U
MMpCaOOTBpaIICHUA UX BPECAHOI'O BO3JCHCTBUS HA OpraHu3M 4YCJIOBCKA,

JJIsA 06y113.IOH_[I/IXC$I C OTpaHUYCHHBIMH BO3MOKHOCTAMU 3JOPOBbA: YMCHUC IIPUMCHATH 3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOAAaxX
IIO3HAaHHA BCIICCTB U XMMHNYCCKHUX HBHCHHﬁ;

JUISL CIIENBIX M CIa0O0BUIAIIMX OOYYaIOIMIMXCS: YMEHHE MCIOJIb30BaTh PENbePHO-TOUEUHYIO cucTeMy oOo3HaueHuid JI. bpaiins s
3aIMCH XUMHUYECKUX (POPMYIL.

TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrtpoubnsie | IIpakTnuyeckne
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHH

[Ipenmer oprannyeckoit xumuu. Teopus

1.1 CTPOEHHUSI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no paszneny 3

Pa3zgen 2. YrieBoaopoabl




2.1 [IpenenbHbIC YTIEBOIOPOABI — AJTKAHBI 2

29 HenpenenbHble yriaeBOIOPOIbI: ATKEHBI, 5
' QJIKATUCHBI, aTKIHBI

2.3 ApoMaTh4ecKue yriieBoAOPO/IbI 2

24 [TpupoHBIE HICTOYHHUKY YTIICBOJIOPOIOB U 3
' ux nepepaboTka
Htoro no paznemny 13
Pa3nen 3. Kuciaopojacoaep:kaiiue opraHu4ecKue coeTuHEeHUs

3.1 Cnuprtel. ®enon 3

39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7
' CroxHbIe 3UpHI

3.3 YrneBoabt 3
Hroro no pazneny 13
Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHUs1

41 AMHHBI. AMUHOKHCIIOTHL. benku 3
Htoro no pazneny 3
Pa3zgea S. BoicokoMoJieKyJ/IsIpHbIE COeIMHEHU S

5.1 IInactmaccel. Kayuyku. Boiokna 2
Wroro no pazmeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne i/ Koutpoabubie | IlpakTnueckue
NMpoOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepuomndeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BemiectBa. MHOroobpasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEaKITUU 6
Hroro 1o pasneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl
2.2 Hemeramist
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Uroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne JJ1eKTPOHHbIE HH(PPOBDbIE
Tema ypoka KoanuecTBO P bp
n/n o0pa3oBaTe/bHbIE PeCypChl
JacoB
1 [IpenMer opraHn4YecKoO XUMUHU, €€ BOSHUKHOBEHUE, PA3BUTHE 1 http://school-collection.edu.ru
Y 3HAYCHUE
5 Teopust cTpoeHUs OpraHuyeCcKuX coeuHeHnd A. M. 1 http://school-collection.edu.ru
BbytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o kKiaccuPUKAIMA OPTAaHUYSCKUX BEILIECTB. .
http://school-collection.edu.ru
3 Homenknarypa (cucreMatnyeckasi) U TPUBHAJIbHbBIC Ha3BaHUS 1
OpTraHUYECKUX BEIIECTB
o http://school-collection.edu.ru
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUM PsijT 1
N http://school-collection.edu.ru
5 MertaH u 3TaH — OpoCcTEeNINE MPEICTABUTENN AJTKaHOB 1
. http://school-collection.edu.ru
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
. http://school-collection.edu.ru
7 OTUIIEH U IPONMUJIEH — MPOCTEHIINE MPEACTABUTENN AIKEHOB 1
8 [TpakTuueckas pabota Ne 1. «IlonydeHue STuIeHa U U3ydeHUE 1 http://school-collection.edu.ru
€ro CBOMCTB»
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. Ilonyuenue 1 http://school-collection.edu.ru
CHHTETUYECKOTO KayuyyKa U PE3UHBI
10 AJKUHBIL: COCTaB U 0COOEHHOCTH CTpOCHU, TOMOJIOTHYECKHI 1 http://school-collection.edu.ru
pAn. ALleTHIIEH — NPOCTEHIINI IIPEICTaBUTENb aJKMHOB
. http://school-collection.edu.ru
11 Brruucienus mo ypaBHEHUIO XUMUUECKONW PEaKIINH 1




http://school-collection.edu.ru

12 Apenbl: 6eH3011 U TOJTY0JI. TOKCHYHOCTh apEHOB

13 I'enernueckas CBs3b yIriI€BOJOPOAOB, IPUHAIEKAIIUX K http://school-collection.edu.ru
Pa3JIMYHBIM KJ1acCam

14 [IpupoHbIE HCTOYHUKH YTJIEBOJOPOAOB: IPUPOAHBIN ra3 U http://school-collection.edu.ru
NOMyTHBIE HEPTAHBIE ra3bl, HEPTH U MPOAYKTHI €€ nepepaboTKu

15 [IpupogHbIE HCTOYHUKH YTJIEBOJOPOAOB: IPUPOAHBIN ra3 U http://school-collection.edu.ru
NOMyTHBIE HEPTAHBIE Ta3bl, HEPTH U MPOAYKTHI € nepepaboTKu

16 KontponbHas padota no pasaeny «YTiIeBOI0pOAbD)

17 IIpenenpHbIe OJHOATOMHBIE CIIUPTHI: METAHOJI U OTAHOJL. http://school-collection.edu.ru
Bonoponnas cBsa3b

http://school-collection.edu.ru

18 MHOroaToOMHBIE CIIUPTHI: TUIIEHITIMKOJb U IITMLUEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE http://school-collection.edu.ru
CBOMCTBA, IPUMEHEHUE

http://school-collection.edu.ru

20 Anbreruasl: GopManbAerul U aeTanbaerua. AleToH =

21 OIHOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBIE KUCIOTHI: http://school-collection.edu.ru
MypaBbUHas U YKCyCHas

99 [Ipaktrueckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM
KUCJIOTBD)

23 CreapuHOBas U 0OJIEMHOBAsI KUCIOTHI, KaK MPEICTaBUTENN http://school-collection.edu.ru
BBICIINX KapOOHOBBIX KHCIIOT

24 Mpinia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE http://school-collection.edu.ru
JeUCTBUE

o5 CrnoxHbIe 3(UPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. http://school-collection.edu.ru

[Muaponus cioxHBIX 2(HUPOB




http://school-collection.edu.ru

26 XKupsl: ruaponns, IpuMeHeHHEe, ONOJIOTHYECKast POJIb )KUPOB 1
27 VYTriaeBoanl: COCTaB, KHaCCI/I(i)I/IKaLII/ISI. Baxxueiiniue 1 http://school-collection.edu.ru
MPEJICTAaBUTEIN: TIII0K03a, (PPyKTO3a, caxapo3a
http://school-collection.edu.ru
28 Kpaxman u nemntosno3a Kak TpupoIHbIC TOJTUMEPHI 1
29 KoHntposbHas padota mo pa3aeny «Kuciaopoacoaepxaime 1
OPTraHUYECKUE COCAMHEHUS
http://school-collection.edu.ru
30 AMMJHEBL: METUIAMHMH U aHUJIUH 1 0//
31 AMMHOKHUCIIOTHI KaKk aM(pOTEpHbIE OPraHUYECKHUE COCTUHCHHS, 1 http://school-collection.edu.ru
KX OnoJioruueckoe 3HaueHue. [lentuasl
32 benku kak mpupoiHbIe BEICOKOMOJIEKYIISIPHBIC COSAMHEHUS 1
33 OCHOBHBIE TTIOHATHS XUMHHU BBICOKOMOJICKYIAPHBIX 1 http://school-collection.edu.ru
COeTMHEHNN
34 OCHOBHBIEC METOJIBI CHHTE3a BBICOKOMOJICKYIAPHBIX 1 http://school-collection.edu.ru
coenuHeHui. [ImacTMacchl, kKayqyku, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTtBo
Jac0B

DJIeKTpOHHbIe HH(pPoBbIe 00pa3oBaTelbHbIE
pecypchl

XUMHUYECKUH IIEMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIIHst
aTOMOB

http://school-collection.edu.ru

Ilepuonnueckuii 3akoH u [leproanyeckas cucrema
xuMH4YecKux aneMeHToB . . MenaeneeBa, ux cBs3b C
COBPEMEHHOM TEOPHUEN CTPOCHUSI AaTOMOB

http://school-collection.edu.ru

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUYECKUX
3JIEMEHTOB M UX COEIMHEHUH 10 TpyINIaM U IepruoaMm.
3HaueHue NepuoINYECKOro 3aKOHa U CUCTEMbI XUMUYECKUX
anemenToB J[.M1. MeHeneeBa B pa3BUTUU HAyKU

http://school-collection.edu.ru

Crpoenue BeniecTBa. XUMHUYECKAsI CBSI3b, €€ BUJIBL;
MEeXaHU3MbI 00pa30BaHUs KOBAJIEHTHOU CBsI3u. Bomopoanas
CBSI3b

http://school-collection.edu.ru

BaneHTHOCTB. DIIeKTpOOTpHULIATEIbHOCTh. CTENeHb
OKHCIIeHHs. BeliecTBa MOJIEKYJISIPHOTO M HEMOJICKYIISIPHOTO
CTPOCHUS

http://school-collection.edu.ru

Ilonstue o AUCTICPCHBIX CUCTCMAX. HcTuHHBIE U KOJUIOUIHBIE
PacTBOPLI. MaccoBas m0J1s BelllecTBa B pacTBOpC

http://school-collection.edu.ru

Krnaccudukanys u HoMeHKIIaTypa HEOPraHUYeCKUX
coenuHeHmil. ['eHeTHueckas cBsA3b HEOPraHUUYECKUX BEILIECTB,
Pa3IMYHBIX KJIACCOB

http://school-collection.edu.ru

Krnaccudukanys XuMHUueckux peakinii B HeOpraHuueckoi u
OpraHNYEeCKON XMMHUH. 3aKOH COXPAaHEHHS MaCcChl BEILIECTB;
3aKOH COXPaHEHUs U NPEBPALLIECHUS SHEPTUH IPA XUMUYECKHAX
peaknusax

http://school-collection.edu.ru




CxkopocTts peaknuu. OOpaTuMbIe peakiui. XUMHIECKOE

http://school-collection.edu.ru

9
paBHOBECHE
10 [TpakTrueckas padota Ne 1. «BnustHue pa3nudHbIX GakTOpPOB
Ha CKOPOCTh XMMUYECKON pEAKIIHM
DnektponuTrueckas auccounanus. [lousarue o BOAOpoIHOM .
http://school-collection.edu.ru
11 nokazatene (pH) pactBopa. Peakunmu nonnoro ooMeHa.
['maponn3 opraHMYeCKUX U HEOPraHUYECKUX BEIIECTB
12 OKHCIUTENbHO-BOCCTAaHOBUTENIbHBIEC peakinu. [lonsaTue 06 http://school-collection.edu.ru
3JIEKTPOJIM3€E PACIUIABOB U PACTBOPOB COJIEH
13 Kontponbnas padota mo pazaeny «TeopeTuiueckue 0CHOBBI
XHAMUH
Mertaiubl, ux noyioxenue B [lepuoandeckoii cucreme .
http://school-collection.edu.ru
14 xuMHu4deckux saemMenToB J[. 1. MenzaeneeBa u 0COOCHHOCTH
cTpoeHus aromoB. O6mmue (pu3nueckue cBoiicTBa METANIOB
15 CIuraBel METAIIOB. 9HeKTp0XHMquCKHﬁ pAan HaHpH)KCHI/II\/'I http://school-collection.edu.ru
METaJIJI0B
16 XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUIA, http://school-collection.edu.ru
KaJIUH, KaJIbIIMA, MarHU{, ATIOMAHAN) U UX COSTUHEHUI
N N http://school-collection.edu.ru
17 XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX COCTUHEHHI
N . http://school-collection.edu.ru
18 XuMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX COSAUHEHUN
19 [IpakTuueckas padorta Ne 2. "Penienue skcriepruMeHTalbHbBIX
3aja4 1o teme «MeTamab»"
Hewmerannsl, ux nonoxxenue B [leproguyeckoit cucreme ,
http://school-collection.edu.ru
20 xuMmudeckux siaeMenToB J[. 1. MenaeneeBa u 0COOEHHOCTH
CTPOCHHUS aTOMOB
21 du3nuecKkre CBOMCTBAa HEMETAILIOB. AJNIOTPOIUSI HEMETAIIJIOB http://school-collection.edu.ru




(Ha mpuUMepe KUCIIopoa, cepbl, pocdopa u yriaeposa)

http://school-collection.edu.ru

22 XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX COEAUHECHUI
o o http://school-collection.edu.ru
23 XHUMHYECKHE CBOMCTBA a30Ta, hocodpa U UX COCTUHCHUM 0://
. . http://school-collection.edu.ru
24 XUMHUYECKUE CBOMCTBA YIIIepOa, KPEMHUS U UX COETUHECHUI
o o http://school-collection.edu.ru
25 [IpumeHeHne BaxXHEUIIMX HEMETAIJIOB U UX COCIMHEHUN
O000111eHE U CUCTEMATHU3aIU 3HAHUI 110 TEME .
http://school-collection.edu.ru
26 «Hemetamnbl». Beruucinenus no ypaBHEHUAM XUMHUYECKHUX
peaKkuuii ¥ TePMOXUMHUYECKHUE PACUETHI
97 [IpakTrueckas padota Ne 3. «PemreHne s3KCIIepUMEHTATBHBIX
3azad4 mo reme "Hemeramwisr"»
28 KonTpomnpHas padota mo Temam «Metamuib» u «Hemeramib
29 Heoprannueckue u oprannueckue KucinoTsl. Heoprannueckue http://school-collection.edu.ru
Y OpPTraHUYECKHE OCHOBAHUS
AMdoTepHbIe HeOpraHMYEeCKHe U OPTraHNYECKHUEe COSTUHEHUS. ,
http://school-collection.edu.ru
30 I'eneTnueckasi CBSI3b HEOPraHUUECKUX U OPTaHUYECKUX
BEILIECTB
31 Ponpb xumun B o0ecrieueHIM SKOJIOTHIYECKON, JHEPTeTUYECKOM http://school-collection.edu.ru
Y TIUIIEBON 0€30MaCHOCTH, Pa3BUTHH METUITTHBI
32 [IpencraBnenust 06 0OMUX HAYYHBIX MPUHITAIIAX http://school-collection.edu.ru
MIPOMBIIIIJICHHOTO TOJTYYEHUS BAXKHEHIIINX BEIIECTB
http://school-collection.edu.ru
33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB
http://school-collection.edu.ru
34 XUMHS ¥ 30POBbE YEIOBEKA o://




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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