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MHOACHUTEJIbBHASA 3AIIUCKA

[IporpamMma 1o XuMHuM Ha ypoBHE CpeHEro o011ero oopasoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06
oOpazoBanun B Poccuiickoit @exneparuuy», TpebOBaHUM K pe3yibTaTaM OCBOEHMs (efepanbHONM 00pa30BaTENbHON MPOrpaMMbl CPETHETO 0OIIero
obpazoBanust (D®OIlI COO), npencraBieHHBIX B DepeparbHOM TrocynapcTBEHHOM oOpaszoBaTesnbHOM cranaapte COO, c¢ yuérom Konuenmmn
IpenojaBaHus yueOHoro npeamera « XuMus» B 00pazoBaTenbHbIX opranuzanusx Poccuiickoit @enepanyu, peann3yomnnx OCHOBHbIE 00pa30BaTelIbHbIE
MIPOrpaMMbl, ¥ OCHOBHBIX MosiokeHui «CTpareruu pa3Butus BocnuTanus B Poccuiickoit ®enepauun Ha nepuoa no 2025 rona» (Pacnopsbkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOorpaMMBbl IO XUMUH, K OMpPE/IeNeHNI0 oO1Ieil cTpateruy oOydeHus, BOCIIUTAHUS U Pa3BUTHs 0Oy4arOIINXCs
cpenctBaMu yueOHOTO mpenmera «Xumus» i 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenTyanbHbIe mosioxkeHuss ®I'OC COO o
B3aMMOO0OYCIIOBJICHHOCTH IIeJIeH, CoJepKaHus, pe3yabTaTOB 00y4ueHUs U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHME, TOJIydaeMO€ BBIITYCKHUKaMH OO0I1e00pa30BaTeIbHOW OpraHW3alldd, SBISIETCS HEOTHEMJIEMOW YacThl0 HX
obOpazoBanHOCTH. OHO CIIY)KHT 3aBEPIIAIOIIMM ITAllOM peau3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX IIEHHOCTEH, MPUCYIIHX
IIETIOCTHOW CHUCTEME XMMHUYECKOTO0 00pa3oBaHUs. DTH IIEHHOCTH KaCalOTCs MO3HAHMS 3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHPOBO33PEHHS W OOIIEH
KyJIbTyphl 4YEJIOBEKa, a TAKXKe JIKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO W TPHUPOJHOUN cpene. Peanmusyercs Xxumudeckoe
o0pazoBaHue OOYYAIOIIMXCS HAa YPOBHE CPEIHETO OOIIEro 0Opa30BaHUS CPEJACTBAMH YYEOHOTO MpeaMeTa «XHMUs», COACpPKaHWE M TOCTPOCHHUE
KOTOPOTO OIPECIICHBI B MPOTPaMMe 0 XHUMHUHU C Y4ETOM crelu(PUKHA HAyKH XMMUH, €€ 3HaUYCHUS B MO3HAHWUHU MPUPOJIBI U B MAaTEPHAIILHON KU3HH
o01ecTBa, a TakkKe ¢ y4éTOM OOIIMX IEIeH M MPUHITUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro o0Iero oopasoBaHus B
Poccniickoit @enepanun.

XUMHS KaK DJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIrpacT OCO6y10 PoOJib B COBpCMGHHOfI OUBHJIM3allMK, B CO3JaHHUHN HOBOI1 0a3bl MaTepI/IaHBHOﬁ
KYJIbTYPHI. Ona BHOCHUT CBOH BKJIa/J1 B q)OpMI/IpOBaHI/Ie palluOHAJIBHOI'O HAYYHOI'O MBIIIJICHHS, B CO3JaHUC EJIOCTHOTI'O MPCACTABIICHU A 00 OKpYyKaromem
MHUPEC KaK O CAMHCTBC IIPHUPOJIbI U YCIIOBCKA, KOTOPOC (bOpMpreTCH B XMMHUHU HA OCHOBC IOHUMaHHUA BCIICCTBCHHOI'O COCTABa OKPYXKAKOMICIO MUpa,
O0CO3HaHUs B3aUMOCBA3U MEIKAY CTPOCHUCM BCIICCTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIACTSIMU IMPUMCHCHUA.

TecHo B3aI/IMOI[eI\/’ICTBy5{ C APYIr'UMH €CTCCTBCHHBIMU HAYKAMH, XUMUS CTaJla HEOTHEMJIEMOM YaCThIO MHpOBOfI KYJIBTYPBI, HeO6XO,Z[I/IMLIM YCJIIOBUCM
YCHICIIHOTO TpyHda U KU3HU KaKAO0TO YJICHA O6H.[CCTBa. COBpeMeHHaH XUMHUA KaK HayKa CO3UAATCIIbHAA, KaK HayKa BBICOKHX TEXHOJIOT Ui HaIrpaBJICHA



Ha pelleHUe II00abHBIX MPO0JIEM YCTOMUMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPIETUUYECKOM, MUIIEBOM, IKOJOTHYECKON O€30MacHOCTH U
OXpaHbl 3/I0POBbSI.

B cootBercTBHM C OOIIMME TENSMHU U IPUHIIMIIAMU CpeHETo o0miero oopa3oBanus coaepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIi
YPOBEHb HM3Y4YCHHsI) OPUEHTHPOBAHO NPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO IOATOTOBKY OOYYaIOIIMXCS, HEOOXOAMMYIO MM Uil BBIPAOOTKH
MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO BKIKOYEHHS B JKHU3Hb COLIMYyMa, MPOJOJDKEHHS 00pa3oBaHUS B Pa3IUYHbIX 00NAcCTAX, HE CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocraBisiroliuMu peameTa «XUMUs SIBISIFOTCS 0a30Bble Kypcehl — «Opranudeckast Xxumusi» 1 «OO0111as 1 HeopraHuyeckass XuMHUs», OCHOBHBIM
KOMITOHEHTOM COJIep KaHUsI KOTOPBIX SBJISIOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HAHUI 0 HEOPraHWYEeCKOM XUMHUH (C BKIIIOUEHUEM 3HaHUH 13 o01ieit
XUMHH) U opranndeckoit xumun. ®opmupoBaHue JaHHOW CUCTEMbI 3HAHUH MPH U3YYEHUU IIpeIMeTa 00ecrieynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIeCTB Ha OCHOBE OOIINX MOHATHHN, 3aKOHOB M TEOPUN XUMUU.

CtpykTypa conepxkanus KypcoB — «Oprannueckas xumus» u «OO0ImIas u HeopraHu4eckas XuMus» chopMUpOBaHa B IPOrpaMMe MO0 XUMHUU Ha
OCHOBE CHUCTEMHOTO MOJX0/a K U3yYeHUI0 y4eOHOro MaTepuana u 00ycloBlIeHa HCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHHI Ha ONpenernEHHbIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHn4eckoil XMMUU BEIIECTBa pacCMaTPUBAIOTCS HA YPOBHE KIACCUYECKOM TEOPUH CTPOSHMSI OPraHu YECKUX
COEIMHEHUH, a TakKe Ha yYpOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX MPEACTaBIECHUN O cTpoeHHH BemiecTB. CBeneHUs 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUU — OT YIJI€BOJOPOIOB JI0 CIOKHBIX OMOJOTHYECKH aKTUBHBIX coelMHEHUN. B Kypce opraHndeckoil XUMHUU MOJy4aroT
pasBuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O 00111€T0 00pa30BaHusl IEpBOHAYANIbHBIE TPEJICTABICHUS O XUMUYECKON CBSI3H, KTacCU(DUKAIIMOHHBIX
MIPU3HAKAX BEIEeCTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEaKIIUH.

[Ton HOBBIM yrjIOM 3peHHs B IpeaMeTe «XuMHUs» 0a30BOT0O YpPOBHS pacCMaTPHUBACTCS M3YUYEHHBIH Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs
TEOPETUUYCCKUI MaTeprasl U (PAKTOJIOTMYECKUE CBECHUS O BEIIECTBAX M XUMUUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01mast 1 HeopraHudeckas
XUMHS» OOyYaroMIMMCs MPEAOCTaBISIETCS BO3MOKHOCTh OCO3HATH 3HAYEHHE MEPUOJAUYECKOTO 3aKOHA C OOLIETEOPETHUYECKUX U METOJO0JOTHYEeCKUX
MO3UIUH, TTy0Ke TOHITh UCTOPUYECKOE M3MEHEeHHE (QYHKIIMI STOro 3aKOHa — OT 000011ato1Iel 10 0OBSICHSIOMIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HAaHWH O BasKHEHIIHNX BCIICCTBAX, UX COCTABC, CTPOCHUU, CBOMCTBax M INPUMCHCHHH, 4 TAK)XKC O XUMHUUYCCKUX PCAKIHAX, UX
CYIIHOCTHU U 3aKOHOMCPHOCTAX MNPOTCKaHUA NOIMOJHACTCA B Kypcax 10 1 11 K7accoB 3jIeMEHTaMH COACPIKAHUA, UMCIOIIUMHU KyanypOHOFI/I‘IGCKI/Iﬁ n
HpHKﬂaﬂHOﬁ XapakTep. OTHU 3HAHUS CHOCO6CTBYIOT IMOHUMAHHWIO B3aNMOCBA3U XUMUU C IPYTUMU HAYKAMU, PACKPBIBAKOT eé POJIb B MO3HABATEIbHON U
HpaKTquCKOﬁ JCATCIIBHOCTH 4YCJIOBCKA, CHOCO6CTBY[OT BOCIIUTAHUIO YBAXXCHUA K IIPOLCCCY TBOPUCCTBA B obOmacTu TCOPHUU U MPAKTHHYCCKHUX
HpI/IJ'IO)KeHI/Iﬁ XUMHUH, TOMOTAKOT BBITYCKHUKY OPUCHTUPOBATHCA B O6H.I€CTB€HHO N JIMYHOCTHO 3HAYHUMBIX Hp06J'IeMaX, CBs3aHHBIX C XHMHefI,
KPpUTHYCCKHU OCMBICIIMBATH I/IH(1)OpMaI_II/IIO U HNPUMCHSITH e€ Il IOIIOJIHCHUS 3HaHI/II71, pelICHUs HWHTCIUICKTYAJIbHBIX HW SKCICPUMCHTAJIIBHBIX
HCclIefoBaTeIbCKUX 3ajad. B 1enom COZICPIKAHUC yqe6Horo npeamera «XUMHS» JaHHOTO YPOBHA HU3YUYCHUA OPHUCHTUPOBAHO Ha (I)OpMI/IpOBaHI/Ie y



o0yJaromuxcss MHUPOBO33PEHUECKONH OCHOBBI ISl MOHUMaHHA (uiaocopckux wHael, Takux Kak: MaTepHajbHOE EIMHCTBO HEOPTraHWMYECKOrO |
OpPraHMYECcKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHUEM, IO3HABAEMOCTh MPUPOIHBIX ABJICHUN MyTEM SKCIEPUMEHTA U
peleHus MPOTUBOPEUNI MEX/Ty HOBBIMHU (DAKTaMU M TEOPETUYECKIUMHU PEANIOCHUIKAMH, OCO3HAHNE POJIU XHMHHU B PEIICHUH SKOJIOTUIECKUX MTPOoOIIeM,
a TaxoKe MpolseM cOepexeHus FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/JaHUSI HOBBIX TEXHOJIOIUIM U MaTeprasosB.

B nnane pemienus 3agad BOCIMTAHUS, Pa3BUTHS U COLMAIN3AUN 00Y4arOIKUXCs IPUHATHIE MPOrPpaMMON MO0 XMMMHU MOJXO/bl K OIPEIEIEHUIO
COJIep’KaHUs U MOCTPOEHHUsS IpeAMETa IMpeaycMaTpuBaloT (opMHpOBaHHE YHMBEpPCAIbHBIX YYEOHBIX NEHCTBUH, UMEIOIMIMX 0a30BO€ 3HAYEHUE IS
Pa3IMYHBIX BHUJIOB JEATEIBHOCTH: pEUIeHUs NpoOiieM, MOoMCcKa, aHamu3a U 00paboTku HH(OpPMALMU, HEOOXOAUMBIX JJs MPHOOpETEeHUs OIbITa
MPaKTUYECKON U MCCIEA0BATENbCKON NeATENIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B MIO3HAHUU XUMHMHU.

B mpaktuke mpenogaBaHus XMMUK KaKk Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, TaK M HAa YPOBHE CpelHEro odimiero oOpa3oBaHUs, MpU
OTIPEIEICHUN COAEPKATEIBHON XapaKTEPUCTUKH LIEJIe U3y4eHUsI TPEAMETA HAMPABIECHUEM MTEPBOCTENEHHON 3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS
(dhopMupOBaHNE OCHOB XHUMHYECKOW HAyKH KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOW NEATETHLHOCTH YEeIOBEKa M KakK OJHOTO W3
KOMITIOHEHTOB MHUPOBOM KyJAbTypbl. C METOJAMYECKOW TOYKH 3PEHUS] TAKOW MOAXOJ K ONPENEICHUIO LEJIeHd U3Y4eHUs MpeIMeTa SIBJISIETCS BIIOJHE
OIpaB/IaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUsI TIIaBHBIMU IEJISIMU U3YUCHUSI TIpeaMeTa « XumMus» Ha 6a3oBoM ypoBHe (10 —11 i1.) siBisttoTes:

(bOpMI/IpOBaHI/Ie CHCTEMBI XMMHUUYECKUX 3HAHHMH KaK Ba)KHEHMIIIEH COCTAaBJIAIOMICH €CTCCTBEHHO 'HayQHOfI KapThUHbBI MHpa, B OCHOBC KOTOpOﬁ Jexar
KIIFOYCBBIC ITIOHATHA, (bYH,I[aMeHTaJ'IBHBIC 3aKOHBI 1 TCOPHUU XUMHUH, OCBOCHHC SA3bIKa HAYKH, YCBOCHHEC U IOHMMAHUE CYIITHOCTH JOCTYIIHBIX O606H_ICHI/H>'I
MHUPOBO33PCHYCCKOI'O XapaKTCpa, O3HAKOMJIICHUC C HCTOpHefI HX pa3BUTHA U CTAHOBJICHUSA

(bOpMI/IpOBaHI/Ie M Pa3sBUTHUC Hpe,I[CTaBJ'IeHI/Iﬁ 0 HAYYHBIX MCTOJaX IMO3HaHU BEIIECCTB U XUMHWYCCKHUX peaKum?I, HeO6XOI[I/IMBIX JUIA HpI/IO6peTeHI/I$I YMCHI/Iﬁ
OPUCHTHUPOBATHCA B MUPEC BCIICCTB U XUMHUYCCKUX HBHGHHﬁ, HMCIOIIUX MECTO B IIPUPOJIE, B HpaKTquCKOﬁ n HOBCGI[HCBHOﬁ JKH3HH,

Pa3BHUTHUC YMCHI/Iﬁ Hu croco0oB ACATCIbHOCTH, CBA3aHHBIX C Ha6J'IIOI[eHI/IeM U OO0BSCHEHHEM XMMHYECKOTO OKCIICpUMCHTA, CO6J'IIOI[€HI/IeM IIpaBHUJI
0€e3011aCHOTO O6paI_HCHI/I$I C BCIICCTBAMH.

Hapsmy C O9THUM, COJACPIKATCIIbHAA XapaKTCPUCTUKA ueneﬁ U 3a/1a4 U3YyUCHUA MPEAMCETA B IIPOIrpaMMe 110 XUMHHU YTOYHCHA U CKOPPCKTHUPOBAHA B
COOTBCTCTBHH C HOBBIMHU IMPUOPUTETAMH B CUCTCME CPCAHCTO O6H_ICFO O6pa3OBaHI/I$I. CCFO,I[HH B IIPCIIOJaBaHu XMMHH B OOJIbIIIEH CTENEHU oTaaércs
MMpeAIIOUYTCHHUC HpaKTquCKOﬁ KOMIIOHCHTC COJACPIKAHUA 06yquI/151, OpI/IeHTI/IpOBaHHOI\/’I Ha TIOATOTOBKY BBIITYCKHUKA O6H.ICO6p8.3OB8.TGJ'IBHOI>i
OopraHusaluu, BJIAJACHOIICTO HE Ha60pOM 3HaHHI>i, a (bYHKLII/IOHaHBHOﬁ T'paMOTHOCTBIO, TO €CTh criocobamMu u YMCHUAMU aKTUBHOI'O IOJIYUCHUS 3H aHui
" NPpUMCHCHUS UX B peaanoﬁ JKU3HU U PCIICHUSA ITPAKTUYCCKUX 3a1a4.

B cBs3u ¢ aTuM IpUu U3YYCHUU MTPCAMETA «XUMUS AOMUHHUPYIOIICC 3HAUCHUC an/Io6peTa10T TaKUC ICIIN U 3aJa4H, KaK:



ajarnTanus 06y11a101111/1xcs[ K YCJIOBUAM JUHAMHUYHO Pa3BUBAIOIICTOCA MHpPaA, (1)OpMI/Ip0BaHI/Ie HHTCJICKTYAJIbHO pa3BHTOﬁ JIMYHOCTH, TOTOBOM K
CaMOO6pa3OBaHI/IIO, COTPYAHHUYCCTBY, CaAMOCTOATCIbHOMY HNPHUHATUIO TI'PaMOTHBIX peHIeHI/Iﬁ B KOHKPCTHBIX XKU3HCHHBIX CHUTyallUAX, CBA3aHHBIX C
BCIICCTBAMHU U UX ITPUMCHCHHUCM,

(dbopmupoBanre y 00yJaronuXcsl KIFOUYEBbIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIIHI), IMEIOIINX YHHBEPCATbHOE 3HAYCHUE U PA3JINYHBIX BUIOB
NeSITEIbHOCTH: PELIeHUs] TpodiieM, MOUCKa, aHaiM3a U 00paboTku MHMOpPMALUK, HEOOXOIUMBIX Ul TPUOOPETEHUS OMbITa AESITEIbHOCTH, KOTOpas
3aHMMAET BaXKHOE MECTO B IO3HAHUU XUMUH, a TAKKE JIJIs1 OLIEHKH C MO3UIUI SKOJIOTUYECKOM O€3011aCHOCTH XapaKTepa BIUSHUS BEIIECTB U X UMUUECKUX
IIPOLIECCOB HA OPTaHU3M YeJI0BEKA U MPHPOHYIO CPEY;

pa3BUTHE T03HABATEIbHBIX HMHTEPECOB, HMHTEUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH OOy4arommxcsi: CIOCOOHOCTH CaMOCTOSATEIbHO
MpHOOpeTaTh HOBBIE 3HAHMSI 10 XMMHH B COOTBETCTBHUH C KU3HEHHBIMHU NOTPEOHOCTSIMH, UCII0JIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOIOTUH
JUIS TTIOMCKA M aHaju3a y4eOHOM U HaydHO-TIONYIspHOM HH(OPMALIUK XUMUYECKOTO COJEPIKAHUS;

(dhopMUpOBaHUE W PAa3BUTHE Y OOYJAIONIUXCS aCCOIMATUBHOTO W JIOTMUECKOTO MBIIIICHUS, HAOII0IaTEeIFHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIe 0COOEHHO HEOOXO MBI, B YACTHOCTH, MIPU MJIAHUPOBAHUH U TPOBEACHUH XMMHUECKOT0 SKCIIEPUMEHTA;

BOCITUTaHHE y 00y4aronuxcsl yOe:kIEHHOCTH B TYMaHUCTUYECKOW HAMpPaBICHHOCTH XUMHH, €€ BaXKHOM POJIM B PEIIEHUH II00abHBIX MpoOIemM
paIoOHaIBLHOTO MPUPOIOTIOIH30BAHUS, TOTIOJTHEHHUS SHEPTeTHYECKUX PECYPCOB U COXPAHEHHUS MPUPOIHOTO PAaBHOBECHS], OCO3HAHUS HEOOXOAUMOCTH
OepeKHOr0 OTHOIICHUS K IPUPOJE U CBOEMY 37I0POBBIO, a TAKKE MPUOOPETEHUS OTbITA UCIIOIb30BAHUS OTYYSCHHBIX 3HAHUN JIJIS1 IPUHSATHUS TPAMOTHBIX
pELICHU B CUTYaIUsIX, CBA3AHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yuebHOM muiane cpennero o6miero oOpa3oBaHus mpeaMeT «Xumus» 06a30BOro ypoBHsI BXOJUT B COCTaB MpeAMeTHON obnactu «EcTecTBeHHO-
Hay4YHbIE MTPEIMETHD.

OO1iee Yrcio 4acoB, OTBEAEHHBIX Il U3YUCHHS XUMUH, Ha 0A30BOM YPOBHE CpeHEro o0IIero oopa3zoBanus, coctaBisieT 68 yacos: B 10 kiacce
— 34 gaca (1 gac B Heqnenmto), B 11 kimacce — 34 yaca (1 yac B HefIeIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

OPTAHNYECKASA XUMMUA

Teopernyeckne 0CHOBbI OPraHUYeCKON XUMHUU

[Ipenmer OpraHUYecKoi XUMHU: eé BO3HHKHOBEHHUE, pasBuTHE u 3HaYeHUE
B I[I0JIy4€HUH HOBBIX BEIIECTB U MaTepUasioB. Teopusi CTpoeHus opraHndeckux coeaunenuit A. M. bytnepoBa, e€ ocHOBHbIE 10J103keHUS. CTPYKTypHBIE
(dbopMyIbl oprannyeckux BeuiecTs. ['omonorus, nsoMepus. XuMu4eckas CBsI3b B OpraHMUECKUX COCIUHEHUSAX — OJJMHAPHBIC U KPATHbIE CBA3H.

HpeI[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(bI/IKaHI/II/I OpraHn4eCKuXx BCHICCTB. HOMGHKJIaTypa OpraHU4YCCKUX CoeHHHCHHﬁ (CI/ICTeMaTI/I‘IeCKaﬂ) U TPpUBHUAJIBHBIC
Ha3BaHMS Ba)KHEHUIITNX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHMYCCKHX BCIICCTB.

DKCIIepUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB M UX IMPEBPAIICHUN: O3HAKOMIIEHHE ¢ 00pa3liaMyu OPraHnYecKUX BEIIECTB U MaTepuaiaMH Ha
UX OCHOBE, MOJICIMPOBAHKE MOJIEKYIl OPraHMUECKUX BEIECTB, HAOIIOIEHUE U OTIMCAHNE IEMOHCTPAIMOHHBIX OTBITOB MO MPEBPALIEHUIO OPraHUIeCKUX
BEIIECTB MPHU HarpeBaHu (IJIaBjiIeHHUEe, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AJKaHbBI: COCTaB U CTpOCHUC, TOMOJIOTUYECKHUI PAA. MertaH u 3TaH — HpOCTefIIHHe IMPEACTABUTCIIN AJIKAHOB! (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHUE CBOMCTBA
(peaKHI/II/I 3aMCIICHHUA U FOpeHI/ISI), HaXO0XKACHUC B ITPUPOJIC, ITOTYUCHHUEC U IPUMCHCHUC.



AJIKEHBI: cOCTaB U CTPOCHHUC, TOMOJIOTHYCCKHI pAaa. OTUIICH U IMPOMNUJICH — HpOCTef/'IHII/Ie IPpEACTAaBUTCIIN AJIKCHOB: (1)I/I3I/I‘-IGCKI/IC N XUMHYCCKHEC
CBOMCTBA (peaKHI/II/I TUAPpUPOBAHUS, TAJIOTCHUPOBAHUSA, THApaTallu, OKUCIICHUA U HOJH/IMepI/ISaIII/H/I), IMMOJIYYCHHUEC U ITIPUMCHCHUC.

Ankanuensl: OyranueH-1,3 u merunOyragueH-1,3: crpoeHue, BaXHEWIIME XUMUYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomydeHue
CUHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUUECKUH psJl. ALETUIIEH — MPOCTEUININNA TPEICTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,
(bu3uYecKre U XUMUYECKHE CBOMCTBA (PeaKluy THAPUPOBAHNS, TAIIOTEHUPOBAHUS, THPATAIINH, TOPEHHUS ), TIOJIyUeHUE U IPUMEHEHHE.

Apenbl. beHszon: cocraB, cTpoeHue, (QU3MUECKHE M XHMHUYECKHME CBOMCTBA (peakuMM TajJOreHUpPOBAaHUS W HUTPOBAHUS), MOJyYEHHE U
npuMeHenue. Tonyon: cocmas, cmpoenue, @usuueckue U XUMUYECKUue Ce0UCmed (peakyuu 2aio2eHupo8aHuss U HUMPOBAHUs), NOTYYeHue U
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHUecKast CBA3b MEXK/1y YIJIEBOJAOPOAAMHU, IPUHAUIEKAIUMHU K Pa3IMYHBIM KJIACCAM.

[Ipupoausie UCTOYHUKHU YrieBoAopoioB. [Ipupoanslii ra3 u nonytHele HedTsHbIE Ta3bl. HedTh U €€ mpoucxoxaenue. CriocoObl nepepadoTku
He()TU: NEPEroHKa, KPEKUHI (TepMHUUYECKHUM, KaTalIuTHYeCcKuil), mupoaus. IIponykrel nepepaboTku He(TH, UX NPUMEHEHHE B IPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBIN yroyib ¥ MPOAYKTHI €ro nmepepadboTKH.

9KCH€[2HMGHT3III)HI>IC MCTOABI U3YUYCHUS BCIICCTB U UX H[ZeB[za!![eHHﬁZ O3HAaKOMIJICHHE C O6p33HaMI/I m1acTMaccC, KaydyKOB U PE3HWHbI, KOJIJICKIIUN
«He(bTb» u «YFOJ'II)», MOACIIUPOBAHUEC MOJICKYJT YI'JICBOJOPOAOB U IraJIOTCHOIIPONU3BOJHEBIX, ITPOBCACHUC IPaKTUYECKOU Da60TBI: IMOJIY4YCHHE 3THUJICHA U

HU3Yy4YCHHUC €TO CBOMCTB.

PacuérHpic 3amaun.

Brruucnenus no YPaBHCHHUIO XUMHYCCKOM pe€akunuun (MaCCLI, O6’LéMa, KOJIMYCCTBA UCXOAHOTI'O BCUICCTBA HUJIU IMMPOAYKTA PCAKIUH IO U3BCCTHBIM
Mmacce, O6’LéMy, KOJIMYCCTBY OJHOTI'O U3 UCXOJHBIX BCHICCTB UJIU ITPOAYKTOB peaKI_II/II/I).

Kucaopojacoaep:xamme oprannyeckne coeanHeHust
[IpenenvHBIC OJJHOATOMHBIE CITUPTHI. METaHON M 3TAHOJ: CTPOCHHE, PU3MUECKUE U XUMHUYECKHE CBOWCTBA (PEaKIMU C aKTUBHBIMU METaJJIAMH,

raJoreHoBo10poiamMu, ropeHHe), IMPUMCHCHHC. BOI[OpOI[HBIe CBA3HU MCKAY MOJICKYJIaMH CIIUPTOB. I{eﬁCTBHe MCTAHOJIa W 3TaHOJIa Ha OPraHU3M
YCJI0BCKaA.



MHoroaToMHEIC CIIMPTHI. OTUJICHIJINKOIb U TJIMOCPUH: CTPOCHUC, (1)I/I3I/I‘-I€CKI/IC U XUMHUYECKHE CBOMCTBA (B3aHMOﬂCﬁCTBH€ CO ICIO0OYHBIMU
MCTaJUIaMH, Ka4€CTBCHHAas pC€aKrsd Ha MHOTOATOMHBIC CHI/IpTI)I). I[eﬁCTBHC Ha OpraHusM 4YcCJIOBCKaA. HpI/IMeHeHI/Ie rMuepruHa U STUJICHIJIMKOJIS.

@®eHoJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHe U XUMHUYecKre cBoiicTBa. TokcuuHocTh eHona. [lpumenenue genona.

Anbnerunpl u kemonwvl. DopManbAeru, alleTaabAeru: CTpoeHue, (PU3NUecKre U XMMHUUECKHEe CBOMCTBA (peaklii OKUCIEHHS U BOCCTAHOBIJICHUS,
KayeCTBEHHbIE PEAKIINH ), IOJTyYEHHE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAas M YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3WYECKHEe U XUMHUYECKHE CBOWCTBA
(cBoiicTBa, 00mIME IS KJIacca KUCIIOT, PeaKIus dTepuuKanun), moaydeHue u npuMenenne. CteapuHoBasi U OJICMHOBAST KUCJIOTHI KaK MPEICTABUTEIN
BBICIITUX KapOOHOBBIX KHCIIOT. MpIjIa KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, UX MOFOIIEE JICHCTBHE.

CrnoxHble 3(upbl Kak HTPOU3BOJHBbIE KAPOOHOBBIX KHUCIOT. ['maposin3 cinoxkHbeiXx 3¢gupoB. XKupbsl. I'mapomus xupos. [lpumenenue X upos.
buonornueckast poJib )KUpPOB.

VYTaeBoIbl: cOCTaB, KJIaCCH(UKALUS YTICBOIOB (MOHO-, M- U MOJIMcaxapuabl). [ JTF0K03a — MpoCTeHIuii MOHOCaXapHl: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (pU3nUYecKue U XUMHUYECKHE CBOMCTBA (B3aumoelicTere ¢ ruapokcuaom meau(ll), okucienne amMuadHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOXKEHHE TIIFOKO3bI), HAX0XKJICHHE B TIPUPOJIC, IPUMEHEHHUE, Oroorndeckas posb. @otocuHTes. PpyKTo3a Kak H30Mep TITFOKO3HI.

Kpaxman u nemmono3a kak NnpupojaHble monuMepbl. CTpoeHHe Kpaxmana U Leuirosio3bl. dusndeckrue M XMMHYECKHE CBOICTBa Kpaxmana
(Truaponu3, KauecTBEHHAs! PEAKIIHs C HO/IOM).

OKCIIepUMEHTAIIbHBIC METOJIbl M3YYCHHUsl BEIIECTB M WX MPEBPAIICHUN: MPOBEICHUE, HAOIIOJCHUE W ONUCAHUE JIEMOHCTPAMOHHBIX OTIBITOB:
TOPECHHUE CITUPTOB, KAYECTBEHHBIC PEAKIIMU OJTHOATOMHBIX CIUPTOB (OKUCIIEHUE ATaHoa okcuaoM Meau(11)), MEHOroaTOMHBIX CITUPTOB ( B3aMMOICHCTBHUE
riurepuna ¢ ruapokcuaoM menu(Il)), anpaernaoB (OKucIeHUE aMMUAaYHBIM pacTBopoM okcuaa cepedpa(l) u ruapokcumom menu(Il), B3aumo nericteue
Kpaxmalia ¢ H0JIOM), TIPOBEJICHHE MTPAKTUIECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaun.

Brrunciaenus mo YpPaBHCHHUIO XUMHYECKOMN pcaknnmn (MaCCLI, O6’LéMa, KOJIMYCCTBA UCXOAHOTI'O0 BCUICCTBA HUJIU MMPOAYKTA PCAKIUHU IO U3BCCTHBIM
Macce, O6’BéMy, KOJMYCCTBY OJHOT'O U3 UCXOJHBIX BCHICCTB UJIU ITPOAYKTOB peaKI_II/II/I).

A3OTCOI[Cp)KaIJ_II/IC OpTraHU4YC€CKUC COCANHCHUSI.



AMUHOKHUCIIOTHI KaKk aM(OTEepHBbIC OpraHWyYeckue coenuHeHus. Du3ndeckne W XUMHYSCKHUE CBOWCTBA aMUHOKHUCIIOT (HA MpHUMEpE TIUIMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuabl.

Benku kak mpupoaHbIE BBICOKOMOJICKYJSIpHBIE coennHeHus. [lepBuyHas, BTOpHYHAS U TPETUYHAsI CTPYKTypa OenKoB. XMMHUYECKUE CBOMCTBA
OEJKOB: THAPOJIN3, ICHATYPALNs, KAYeCTBEHHBIE PEAKIINU Ha OCIIKH.

OKCHepUMEHTAIbHBIE METObl M3YUYEHHUs BEIIECTB U WX MPEBPAIICHUI: HAOIIOIEHUE U OMHCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYypaIus
OEJIKOB IIPU HArpeBaHUMU, IBETHBIE PEAKIINN OCIIKOB.

BrbicokomoiiekyJisipHble COeIMHEHH S

OCHOBHBIE TTOHATHS XUMHH BBICOKOMOJICKYJIAPHBIX CoeHHHeHHﬁZ MOHOMEp, IMOJHMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJUMCPU3aAlUU, CPCAHAA
MOJICKYJIApHas Macca. OcCHOBHBIC MCTOJbI CUHTE3a BBICOKOMOJICKYIISIPHBIX COC}II/IHeHI/Iﬁ — MOJIMMEpHU3alnAa U INOJIUKOHACHCA V.

OKCIIepUMEHTAIbHBIE METO/Ibl U3YyYEHUS BEIIECTB M UX MPEBPAIICHUN: O3HAKOMIIEHHE ¢ 00pa3llaMHu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
J1acTMace, KayqyKoB.

MexxnopeaMeTHEIE CBSI3H.

Peamuzanms MCKITPECAMETHBIX CBsI3el IIpu U3y4CHUH OpFaHquCKOﬁ xumuu B 10 xiacce OCYIICCTBJIACTCA YCPE3 HCIOJIb30BAHUC KakK O6H_[I/IX
CCTCCTBCHHO-HAYYHbIX HOHHTHI;'I, TakK 1 HOHﬂTHﬁ, ABJIIIOIMUXCA CUCTEMHBIMU JIS1 OTACJIBHBIX NIPEAMETOB €CTCCTBCHHO-HAYYHOI'O ITHUKIIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC IOHATHUA: SIBJICHUC, Hay‘lHBIﬁ (baKT, TUIIOTE3a, 3aKOH, TCOpU, aHAJIN3, CUHTEC3, KJ'IaCCI/I(bI/IKaHI/IH, NEPUOANIHOCTD,
Ha6J'IIOI[eHI/IC, HU3MCPCHUC, SKCIICPUMCHT, MOACIIMPOBAHUC.

dusuka: Marepusi, SHEprusa, macca, aTom, 3JICKTPOH, MOJICKYJIA, BHCPFCTI/I‘ICCKI/Iﬁ YPOBCHBb, BCLICCTBO, TCJIO, O6’béM, arperaTHoc COCTOSHHC
BCIICCTBA, (1)I/I3I/I‘ICCKI/IC BCIIMYHHBI U CAWHUIIBI UX U3MCPCHUA.

buosnorusi: knerka, opranusm, ouocdepa, oOMeH BeIIeCTB B OpraHusme, (pOTOCHHTE3, OMOJIOTMUECKH aKTHUBHBIE BellecTBa (O€NKH, YTriaeBOJbl,
KUPBI, GEPMEHTBHI).

FCOFpa(bI/IHZ MHWHCPAJIbI, TOPHBIC TOPOJBI, TTOJIC3HBIC UCKOITAECMBIC, TOIIJIIMBO, PECYPCHI.



Texaomorus: MMUIICBLIC TMPOAYKTBI, OCHOBbLI PAlMOHAJIBLHOI'O IIUTAHUA, MOKOMIHUE CPCACTBA, JICKAPCTBCHHBLIC W KOCMCTHUYCCKHC IIpCliaparhl,
MaTepurajibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMMUSA

TeopeTnllecm{e OCHOBbI XUMHH

XUMHUYECKUH dJIeMEHT. ATOM. SIapo aToma, H30TOMbI. DJIEKTPOHHAs 000JI09Ka. DHEPreTHISCKUE YPOBHU, MO IYPOBHH. ATOMHBIE OpOUTaNH, S-, P-
, d- snementbl. OCOOCHHOCTH paCHpeNe/iCHUs 3JICKTPOHOB MO OpPOUTAISIM B aroMax »JJIEMEHTOB MEPBBIX YETHIPEX IMEPUOJOB. DIIEKTPOHHAs

KOH(UTrypauus aToMoB.

[Tepuoanueckuii 3akoH u [lepuoandeckas cucrema xumMmudeckux 3neMeHToB JI. 1. MenneneeBa. CBsA3b neproan4ecKoro 3akoHa u Ilepuoaunyeckoii
cucTteMbl xuMuueckux sneMeHToB JI. M. MenzeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHYECKUX
AJIEMEHTOB ¥ 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB IO IPYIIaM U NeprogaM. 3HaueHUe MePUOJAUYECKOro 3aKOHA B PA3BUTUU HAYKU.

Crpoenue BemiecTBa. XUMHUYECKas CBS3b. BUIbI XUMHUYECKON CBS3M (KOBAJICHTHAs HEMOJISIpHAS M TOJSIpHAs, MOHHAS, METaJUIM4YecKas).
Mexanu3mbl 00pa30BaHUsl KOBAJICHTHOM XWMHUYECKOW cCBsi3u (OOMEHHBIM M JOHOPHO-aKUENTOpHBINM). BomopoaHas cBsi3b. BaneHTHOCTb.
DNeKTpoOoTpULaTeNbHOCTh. CTeneHb OKUCleHns. FIOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJICKYJIAPHOTO W HCMOJICKYJISIPHOI'O CTPOCHHHA. 3aKoH IIOCTOSIHCTBA COCTaBa BellecTBa. THIIBI KpUCTAININYCCKUX peHIéTOK.
3aBHUCHMOCTH CBOMCTBA BCIICCTB OT TUIIA KpI/ICTaHHH‘ICCKOﬁ peI_HéTKI/I.

Ilonsatue o JAUCHICPCHBIX CUCTCMaAX. HcTtuHHBIC M KOJUIOUIHBIE pacTBOPBLI. MaccoBas 10J1s BEeIIeCcTBa B pacTBOpC.



Krnaccudukarnuss HeOpraHW4ecKuX coeauHeHui. HoMEHKIIaTypa HEOpraHWYeCKHX BemlecTB. ['eHeTWdecKas CBsI3b HEOPraHHMYECKHUX BEIIECTB,
MPUHAJICKAIINX K PA3JIMYHBIM KJIacCcaM.

Xumnueckas peakius. Kimaccupukanus XMMUUeCKUX peakuil B HEOPraHMYECKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHUs MacChl BEILECTB,
3aKOH COXPaHEHUS U IIPEBPAILCHUS] SQHEPT MU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PaziuYHbIX (akTopoB. OOpaTuMble peakuuu. XUMHUYECKOoe paBHOBecHe. DakTOpbl, BIMSIONIME Ha
COCTOsIHME XuMH4eckoro pasHosecus. [Ipuanun Jle [larense.

QHGKTPOHI/ITI/I‘IGCKafI muccoruanus. CUIIbHBIC B ciadkIe OJICKTPOJIUTEI. Cpena BOAHBIX paCTBOPOB BCHICCTB: KUCJIasd, HCI\/'ITpaJ'IBHaSI, mieJa04Hast.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKknuu.

SKCHGDI/IMGHTBJ'II)HI)IC METOAbI N3YUYCHUS BEIICCTB U UX HDGBDaHIeHI/II\/’IZ ,ZleMOHCTpaHI/IS[ Ta6.]'H/II_I <<HepI/IO)II/I'-IeCKa${ CUCTEMA XUMHUYCCKUX DJICMCHTOB
. W. MenneneeBay, H3y4YECHUE MoJeJen KPUCTAJUIMYECKUX PELETOK, HaOJIIOICHIE
W OMHCAaHHWE JEMOHCTPAIMOHHBIX M JA0OPATOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHIAa BOJAOPOJa B MPUCYTCTBUU KaTaIM3aTOPa, ONMPEACICHUE CPEIIbI
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHPHOTO HHAUKATOPA, PEAKIIMA HOHHOTO 0OMEHa), IPOBEICHNE MTPAKTUIECKON paboThl «BiusHue pa3mnyHbIX
(haKTOpOB Ha CKOPOCTh XUMUUYECKOU PEAKITUN.

PacuérHpic 3amaun.

PacuéTel mo YPaBHCHUAM XUMHUUYCCKUX peaKuHﬁ, B TOM YHUCJIC TCPMOXHUMHUYCCKUC paC‘IéTBI, paC‘IéTBI C UCITIOJIb30BAHUEM ITOHATHA «MaCcCOBas 10J1
BCHIICCTBaA».

Heoprannuyeckasi Xummns

Hewmerannsl. [lonoxxenue nemetamios B [leproanueckoit cucreme xumuueckux nemenToB Jl. V. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
du3nyecKue CBOMCTBAa HEMETAIIOB. AJIJIOTPOTIHS HEMETAIIOB (Ha MpUMEpE KUCIOpoa, cepbl, pochopa u yriepona).

XHUMHUYECKHE CBOMCTBA BaKHEHIIIMX HEMETAaJJIOB (raJIOFeHOB, CCPBbI, a30Ta, (I)OC(bOpa, yriepoaa u erMHI/I}I) U UX COCOUHEHMU (OKCI/II[OB,
KHUCJIIOPOACOACPKAIINX KUCIIOT, BOAOPOAHBIX COG,Z[PIHGHPII’I).

HpI/IMCHCHI/Ie Ba)KHEMIIIMX HEMETAIVIOB U UX COCIUHECHUIA.



Mertannsl. [lonoxxenue meramnoB B [lepuoanueckoil cucreme xumuueckux 3nemeHToB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX
00oJ04yex atoMoB MeTauioB. O0mue Gusnueckue cBoiicTBa MeTayuioB. CIIaBbl METALIOB. DIEKTPOXUMHYECKHH Psi/i HAPSHKEHUH METaJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPU, KaJIUW, KAJIbIIMM, MarHui, aIIOMUHUAN, IIMHK, XPOM, JKEJIe30, ME/Ib) U UX COCAMHEHHII.
O61ue crnocoObl Moay4eHus MeTauioB. [IpuMeHneHe MeTamuioB B ObITY U TEXHUKE.
OKCHEepPUMEHTAIbHBIE METObl W3YUYCHHS BEIIECTB M MX MPEBPAIICHUN: M3y4eHUE KOJUICKIMU «MeTajibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB,

PEHICHUE DOKCIICPUMCHTAJIBHBIX 3a1aa4, Ha6J'IIOI[eHI/IC U OINMMCAHUC ACMOHCTPAIUOHHBIX M J'Ia60paTOpHI)IX OIIBITOB (BSaHMOHeﬁCTBHG TUAPOKCHU A
AJIIOMHHUA C paCTBOpaMu KUCIIOT U H.[@J'IO‘—IGﬁ, KauCCTBCHHBIC PCAKIIMN HAa KATUOHBI MeTaJ'IJ'IOB).

Pacuérabie 3a1a4n.

Pacuérsl macchl BemiecTBa Wi 00bEMa ra3oB M0 MU3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WM 00BEMY OJHOTO M3 yJacCTBYIOLIUX B peakluu
BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) TPOYKTOB PEAKIIUH, €CIIM OJTHO U3 BELIECTB UMEET IPUMECH.

XuMus ¥ :KU3Hb

Ponp xumMuu B obecrieyeHnu 3KOJ'I01"I/ILICCKOI71, BHGPFCTHHGCKOﬁ u l'II/IH_IeBOI71 6630HaCHOCTI/I, Pa3sBUTHHU MCAWIIUHBI. IlousTue o HAay4YHBbIX METOOax
IIO3HAaHMs BECIIECTB U XUMHYCCKUX peaKuHﬁ.

Hpe,Z[CTaBJ'IeHI/ISI 00 O6HII/IX HAaYYHBIX HPUHOUITIAX IIPOMBIIIJICHHOTI'O IMOJTYUYCHHA Ba)KHEHUIITNX BEILIECTB.

YenoBek B MHUPC BCHICCTB U MAaTCPUAJIOB: Ba)KHEHIIINE CTPOUTCIIbHBIC MAaTCpHaJIbl, KOHCTPYKIIMOHHBIC MAaTCPpUAJIbl, KPACKHU, CTCKJIO, KCpAMUKa,
MaTCpuralibl 1JIA JICKTPOHUKHU, HAHOMATCPHAJIbl, OPTaHUYCCKHUEC U MUHCPAJIbHBIC y,I[O6pCHI/I$I.

Xumus u 3A0POBLEC YCIIOBCKA: ITpaBUJjia NCIIOJIb30BAHUA JICKAPCTBCHHBIX IIPCIIapaTOB, IIpaBUJId 0e30MacHOro UCI0JIb30BaHuUs IperapaToB OBITOBOM
XHUMHHU

B IIOBCEOHEBHOM KU3HU.

MexXnpeaIMeTHBIE CBS3H.




Peanuzanus MexnpeaMeTHbIX CBA3EH Mpu U3ydeHHH oO0IIel U HeopraHndeckoil Xxumuu B 11 kiacce ocyIiecTBisieTcsl Yepe3 UCIOIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ MOHATHH, SBISIOMNUXCS CUCTEMHBIMH JIJISI OT/ICIBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH, TEOPHSs, aHalu3, CHHTE3, KiIacCHUUKAIMS, MEPUOAUIYHOCTD,
HaOII0/ICHNE, SKCIIEPUMEHT, MOJICITUPOBAHUE, H3MEPEHUE, SIBJICHHUC.

dusuKa: Matepusi, JHEPTUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SJHEPreTUUYECKU YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (DU3NUECKUE BETUYNHBI U €TUHUIIBI X U3MEPEHUSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKPOIJIEMEHTbI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.
I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIaeMbIe, TOTUINBO, PECYPCHI.
TexHonorus: XuMuyeckasi IPOMBIIIIIEHHOCTb, METAJTYPrUs, MPOU3BOICTBO CTPOUTENIBHBIX MaTEpHANIOB, CEIbCKOX035HCTBEHHOE MMPOU3BOJICTBO,

IMUIEBas MPOMBIIIJICHHOCTD, q)apMaHCBTI/I‘ICCKaH IMPOMBIINIJICHHOCTD, IMPOU3BOJCTBO KOCMCTUUYCCKHUX IPCIapaToB, NPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTCpraaoB, SJICKTPOHHAS IPOMBIIIIICHHOCTh, HAHOTCXHOJIOTUH.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHN A ITPOI'PAMMEI 110 XUMKK HA BA3OBOM YPOBHE CPE/IHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI



®I'OC COO ycranaBimmBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OOYJAIOIIMMHECS IMPOTPaMM CPEIHEro ooiero oopa3oBaHus (JTMYHOCTHBIM,
METanpeaMETHBIM U TNpeaMeTHbIM). HaydHo-meTonnyueckoid OCHOBOM i pa3pabOTKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPaMM CPEAHETO
o011ero 00pa3oBaHUs SBIISIETCS CHCTEMHO-ICSATSIBHOCTHBIN TTOIXO/T.

B cooTtBercTBUM € CHCTEMHO-AESATEIHLHOCTHBIM TMOAXOJOM B CTPYKTYPE JIMUHOCTHBIX PE3YJIbTaTOB OCBOCHHS IMpeaMera «XuMUus» Ha YpOBHE
cpeaHero oOuiero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISIONINE!

OCO3HaHHE 00YYaIOIUMHUCS POCCUICKON IpakIaHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTU U CAMOOTIPE/IENIEHUIO;

HaJIn4ue MOTHBAITUHN K 06y‘-I€HI/IIO;

[eJICHANTPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHIN JTHYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUINI 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh M CIOCOOHOCTD 06yqa101u1/1xc;1 PYKOBOJACTBOBATHECS B CBOCH JACATCIIBHOCTH HCHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMHu, IMPUCYIHIUMU
HCJ’IOCTHOﬁ CUCTEME XUMHNYECCKOT'O 06p330BaHI/I$I;

HAJIN4YKMC IIPaBOCO3HAHUA 9KOJIOTHYCSCKOMN KYJIbTYpPhI U CITOCOOHOCTHU CTaBUTh eI U CTPOUTD )KU3HCHHBIC ITJIAHBI.
JImuHOCTHBIE PE3YIbTAaThl OCBOCHUS IPEAMETA «XUMHUS JOCTHUI'aOTCA B €AUMHCTBE y‘lG6HOI>i 1 BOCIIUTATCIIFHOMN JCATCIBHOCTHU B COOTBETCTBUU C

I'YMaHHUCTHUYCCKUMHU, COOUNOKYIbTYPHBIMHU, NYXOBHO-HPAaBCTBECHHBIMU HCHHOCTAMUA U HACaIaMU pOCCHﬁCKOFO I'paxkJaaHCKOI'o O6I_HCCTB3, IIPUHATBIMUA B

o0I1ecTBE HOPMaMH ¥ TIPABUIIAMH MTOBEJICHHSI, CIIOCOOCTBYIOIIMMHU IMTPOIECCaM CaMOIIO3HAHHUSI, CAMOPA3BUTHS M HDAaBCTBEHHOTO CTAHOBJICHUS TMYHOCTH
00yJaronuxcs.

JInuHOCTHBIC pPe3yJIbTaTbl OCBOCHUS IPEAMETA «XUMUS» OTpaxxaroT C(I)OpMI/IPOBaHHOCTB OMNbITa MO3HABATEILHOU U HpaKTHqCCKOﬁ JACATCIIbHOCTH
o6yqa10mnxc;l 110 pcajin3alvu IIPHUHATBIX B 06H.[CCTB€ HeHHOCTeﬁ, B TOM 4YHUCJIC B 4aCTH:

1) rpasaaHCcKOro BOCIIMTAHMS:
OCO3HaHHUs 00YUYaIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY M MPABONOPSIKY;

MPpEACTaBJIICHUS O CONUAJIBHBIX HOpMaAX U MpaBUJIax MCKINIHOCTHBIX OTHOIIICHU B KOJITICKTUBCEC,



TOTOBHOCTA K COBMECTHOH TBOpquKOﬁ ACATCIIBHOCTU IIPpU CO3JaHUU y‘-Ie6HI)IX IMMPOCKTOB, PCUICHHUU y‘-I€6HbIX N IIO3HaBaTCJIbHBIX 3ajad4,
BBIIIOJITHCHUU XUMHWYCCKHUX SKCIICPUMCHTOB,

CIOCOOHOCTH IOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHHSI, IOTUKY M apT'YMEHTBI IPYTUX IIPU aHAIHM3€ Pa3IMIHBIX BUIOB y4eOHOM e TebHOCTH;
2) NaTPHOTHYECKOT0 BOCTIUTAHMS:
LIEHHOCTHOTO OTHOLIEHUS K HICTOPUYECKOMY U HAYYHOMY HACJIEINI0 OTEUYECTBEHHONW XUMUU;

YBaXXCHUA K IMPOLECCY TBOPUYECTBA B obnact TCOPUN W NPAKTHYCCKOTO MPUMCHCHUA XMMHHU, OCO3HAHUA TOTO, YTO AOCTHIKCHHA HAYKU €CTb
pPE3YyIbTAT JJIUTCIBHBIX H&6HIO}1€HHI>'I, KPONIOTJIUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOTO Tpyaa y‘IéHI)IX " IPaKTUKOB,

WHTEpeca W TO3HABATEIbHBIX MOTHMBOB B TOJIYUCHHH W TOCJIEIYIONIEM aHalIn3e WH(OpPMAIMU O TEPENOBBIX JOCTHKEHUSX COBPEMEHHOM
OTEUECTBEHHON XHMUHU,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OLCHUBATb cuTyaluu, CBA3aHHBIC C XUMHUYCCKUMHU SABJICHUSIMU,
" IPpUHUMATb OCO3HAHHBIC PCHICHU A, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U HIEHHOCTH,

TOTOBHOCTH OILICHMBATh CBOE MOBEACHUE U IIOCTYIIKHM CBOUX TOBapI/IHICﬁ C HO3HHHI>1 HPAaBCTBCHHBIX U ITPABOBBIX HOPM M O CO3HAHUC HOCJ'IGI[CTBI/Iﬁ
9TUX ITOCTYIIKOB;

4) hopMUpOBAHNS KYJIbTYPbI 310POBbI:

MMOHUMAaHUS IIEHHOCTEH 310pOBOIo " 0e30I1acHOTO 06pa3a KHU3HHU, HCO6XOI[I/IMOCTI/I OTBETCTBCHHOI'O OTHOIICHUS K CO6CTB€HHOMy (1)H3H‘ICCKOMY u
MICUXUYCCKOMY 3J0POBbIO;

CO6J'IIOI[€HI/I$I IpaBHJI 0€30I1acHOro O6paI_I_IeHI/IH C B€COICCTBAMU B 6I>ITy, MMOBCEIHEBHOM JKU3HU U B TpYHOBOﬁ ACATCIBHOCTH



IIOHUMAaHUA HCHHOCTHU HpaBI/IJI I/IHI[I/IBI/II[yaJH)HOI‘O 1 KOJIJICKTHUBHOI'O 6C3OHaCHOF0 IIOBCICHNUSA B chyaum{x, yrpomafoumx 3Il0p0BbIO 1 XXNU3HU
JTIOICH

OCO3HAHUS MOCJIEACTBUI U HENPUATUS BPEAHBIX IPUBBIUEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUS);
5) Tpy/10BOT0 BOCTIUTAHUS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEAOBATEIbCKON ACSITEIIBHOCTH, OOIIECTBEHHO IOJIE3HON, TBOPUYECKOW MU JIPYrUX BHUAAX
JEATEIIbHOCTH;

YCTaHOBKH Ha aKTMBHOE y4acTHE B PEIlIEHUHU MPAKTUYECKUX 3a/1ay COLMaIbHONW HAPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);
MHTEpeca K MPaKTHYECKOMY U3yUeHHIO Mpo(deccuil pa3IuyHOro poja, B TOM YUCIIe HA OCHOBE MPUMEHEHHS MPEMETHBIX 3HAHUN N0 XUMUMU;
YBaXKCHHUS K TPYLy, JIOASAM TPYyZa U pe3ynbTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYATIbHON TpaeKTOpUX 00pa3oBaHus, OyayIiei npodeccuu U pean3alui COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U TIOTPEOHOCTEN 00IIIECTBa;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUS:
9KOJIOTUYECKHU 1eJIECO00Pa3HOTO OTHOIICHUS K TIPUPOJIC, KAaK KCTOYHUKY CYIIECTBOBAaHUS KU3HU Ha 3eMIie;

MMOHUMAaHHUS INI00aJIbHOIO XapaKTepa 5KOJIOIrHYCCKHUX HpO6J'IeM, BJIMAHUA SKOHOMHUYCCKUX ITPOLCCCOB HA COCTOSAHUC HpHpO,HHOﬁ n COHHaHBHOﬁ
CpEabI;

OCO3HaHUA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUS TOCTKCHUM XUMUU IJ1s PCIICHUA BOIIPOCOB PAllMOHAJIBHOI'O IIPHUPOAO0IIOJIb30BaAHUA;

AKTUBHOI'O HCIPHUATHA HeﬁCTBHﬁ, IMPUHOCAIINX BpCa oxpyxca}omeﬁ HpHpOI[HOI\/’I cpeac, yYMCEHUA MTPOTHO3UPOBATH He6J'IaFOHpI/IHTHBIe
9KOJIOT'MYCCKHUE MOCIICACTBUS IPCAITPUHUMACMBIX JIEUCTBUI U npeaoTBpalaTh Ux;



HaJIM4YKWA pa3BUTOIO 5KOJOTMYCCKOI'0 MBIIIJICHUS, SKOJIOTUUECKOM KYJIBbTYpPBbI, OIlbITa ACATCIbHOCTH IKOJIOTUYECKOM HaIpaBJICHHOCTHU, YMCHUA
PYKOBOACTBOBATHCA UMU B H03HaBaT€JIBHOI>'I, KOMMYHHKaTHBHOﬁ u COHI/IaJII)HOI\/JI IIPAKTHUKE, CHOCOOHOCTH U YMCHHUA aKTHUBHO NPOTUBOCTOATH UACOJIOTHH
xeMo¢oouu;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

MMOHUMAaHMs CHELM(PUKN XUMHUHU KaK HayKH, OCO3HAHUS €€ poJiu B GOPMUPOBAHNHU PALIMOHATBHOIO HAYYHOTO MBIIIIEHUS, CO3/IaHUHU LIEJI0CTHOTO
MIpe/ICTaBICHUs] 00 OKpYXKAIOLIEM MHUpPE KaK O €IUHCTBE NMPHUPOAbl U YEJOBEKa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHuu MpobdiiemM
COXpaHEHUs MMPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B 0COO0OM 3HAUMMOCTH XUMHUU NIl COBPEMEHHOW HUBUIM3ALMHU: B €€ T'YMaHHCTUYECKOM HANpaBICHHOCTH U BaXHOW POJIM B
CO3J[aHUU HOBOM 0a3bl MaTEpUATIBLHON KYJIbTYPbI, pEIIEHNUH TTI00aTbHBIX MPOOIEM YCTOHUMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOIL, SHEPreTUUECKOMH,
MUIIEBON U KOJOTUYECKOM Oe30MacHOCTH, B Pa3BUTHU MEIULMHbI, 00€CIIEUeHUH YCIOBHM yCIEIIHOTO TPyJda M SKOJIOTMYECKH KOM(OPTHOM >KHU3HU
Ka)kJIOro 4ieHa oOIIecTBa;

€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH: MOHMMAaHUS CYIIHOCTH METOJOB IO3HAHMs, HCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax, CHOCOOHOCTH
HCIOJIb30BaTh NOTy4YaeMble 3HAHUS JUIS aHAIU3a U OOBSICHEHUs SIBJICHUI OKPY)KAIOIIEro MUpa M MPOUCXOAAIINX B HEM M3MEHEHUH, YMEHUS JIeNaTh
000CHOBaHHBIE 3aKJIIOYCHUSI HA OCHOBE HAayYHbIX (DAKTOB M UMEIOILUXCS JAHHBIX C LEJIBIO OJY4YE€HUs JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO UCIIOJIb30BaTh XMMUYECKNE 3HAHUS Ul peLIeHNs Ipo0IeM B pealbHbIX )KU3HEHHbBIX CUTYaLUsX;

HHTCPCCA K ITIO3HAHUIO U HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH

FOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6paSOBaHI/IIO u CaMOO6pa3OBaHI/IIO, K aKTUBHOMY IMOJYUYCHUIO HOBBIX 3HAHUU MO XUMHHU B
COOTBCTCTBHUH C XU3HCHHBIMH HOTpC6HOCT$IMI/I;

HHTEpeca K 0COOCHHOCTSIM TpyJa B pa3InYHbIX chepax npodeccnoHaTbHON 1A TeIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3ynbTaThl OCBOEHUS Y4eOHOTO MpeaMeTa «XUMHUs» Ha YPOBHE CpelHEro oOuiero o0pa3oBaHus BKIIIOYAIOT:

3HaYUMBbIe 17151 (POPMUPOBAHNS MUPOBO33PEHUS 00YyUaIOIINXCSl MEK IUCIUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLIEHaAYYHbIE TTOHSTHS, OTPaXaroIIe
L[EJIOCTHOCTh HAayYHOM KapTHHBI MHMpa U CHEUM(PUKY METOJOB IMO3HAHMS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BELECTBO, SHEpPTus,
SIBIIGHUE, MPOLIECC, CUCTEMa, HAy4HbIH (AaKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCieloBaHHe, HaOJI0JeHHE, H3MEpPEHUE,

SKCIEPUMEHT U JPYTHUE);

yYHHUBEpcaJbHbIe yueOHbIe AeHcTBUS (I03HAaBATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 0OecrieunBatoiue popmupoBanue GyHKIIHMOHATbHON
IPaMOTHOCTH M COI[MAJIbHON KOMIIETEHIIUU 00yJaromuXcs;

CIIOCOOHOCTH 00YYaIONTUXCS UCTIOIB30BaTh OCBOCHHBIC MEXKIUCIIMIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIE YUeOHBIE IEHCTBUS
B MO3HABATEILHON U COIMAIBHOM MPAKTHUKE.

MertanpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHNE YHUBEPCATHHBIMU YU€OHBIMU ITO3HABATEIHHBIMA, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU
NEUCTBUSIMU.

OBnaneHne YHUBEPCAJIbHBIMHA y‘lGﬁHbIMI/I Nno3HaBaTeJbHbBIMHA I[ei/‘lCTBI/IHMI/I:

1) 6a30oBble JJOTHYECKHUE TeCTBHS:

CaMOCTOATECIBHO (bOpMy.]'IPIpOBaTB " aKTyaJIu3upoBaThb HpO6J’ICMy, BCCCTOPOHHC eé paccMaTprBaTh,



OTIPENIETIATh LETU ACSITEIbHOCTH, 3a/laBasi TapaMeTpbl U KPUTEPUU UX JTOCTHUIKEHUS, COOTHOCUTH PE3YJIbTATHI JACATEIHLHOCTH C IMOCTABICHHBIMU
LICJISIMU;

HCII0JIb30BAaThL IIPpU OCBOCHUU 3HAHUI HpI/IéMI)I JIOTUYCCKOI'0 MBINUJICHUS — BBIACIIATH XaPAKTCPHBIC NPU3HAKHU MOHATHH H yYCTaHaBJIMBATb HUX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIMEC ITOHATUA I 00BACHEHHS OTACIBbHBIX q)aKTOB n FIBJIGHI/Iﬁ;

BBI6I/IpaTI) OCHOBAHHA U KPUTCPUU JJIA Knaccmi)mcaupm BEUICCTB U XUMHUYCCKUX peaKHHﬁ;
YCTaHAaBJIMBATh NPUYINHHO-CICACTBCHHBIC CBA3H MCKIY U3YUACMbIMU ABJICHUAMMU,

CTPOUTH JIOTUYCCKUC PaACCYXKIACHUA (I/IH)IYKTI/IBHBIG, JACAYKTHUBHBIC, I10 aHaJIOFI/II/I), BBIABJIITH 3aKOHOMCPHOCTH MW IPOTHUBOPCHHSA B
paccMaTpruBACMBIX SABJICHUAX, Q)OpMYHI/IpOBaTB BBIBO/IbI 1 3aKJIFOUYCHU S,

MIPUMEHSTH B MIPOLIECCe TTO3HAHUS, HCIIOJIb3yeMble B XUMHUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIENHN, TPE0OPa30BbIBATH MOAETIbHBIE MTPEICTABICHUS

— XMMUYECKHH 3HaK (CUMBOIJI) JIEMEHTa, XUMHUYecKas (opMmylia, ypaBHEHHE XMMUYECKOM peakluud — MpU pelIeHHH Y4eOHBIX MO3HABaTENbHBIX U

MPAKTUYECKHX 33724, TPUMEHATh HA3BaHHBIC MO/ICTBHBIC TTPEICTABIICHUS JUTSI BBISIBIICHUS XapaKTEPHBIX TPU3HAKOB N3YYaeMbIX BEIIECTB M XUMUY ECKUX
peaKui.

2) 0a30BbIe HCCIEA0BATEIbCKHE 1eHCTBUSI:
BJIaJIETh OCHOBAaMH METOJIOB HAyYHOT'O ITO3HAHMS BEIICCTB U XUMHUECKUX PEaKIINA;

(bOpMy.]'[PIpOBaTI) Oejii M 3aa4u UCCICHOBAaHUsI, HMCIIOJIb30BATh ITOCTABJICHHBIC W CaAMOCTOATCIBHO C(i)OpMy.]'II/IpOBaHHBIe BOITPOCHI B KA4€CTBC
HHCTPYMCHTA NNO3HAHUSA U OCHOBBI JJIs1 (i)OpMI/IpOBaHI/IH THUITIOTE3LI 110 ITPOBCPKE IIPABHUIIbHOCTU BbLICKA3bIBACMbBIX CY)KI[eHI/II‘/‘I;

BJIAJICTh HAaBbIKAMU CAMOCTOATCIIBHOI'O INIAHUPOBAHUA U TPOBCACHUA YICHUYCCKUX SKCIICPUMCHTOB, COBCPHICHCTBOBATH YMCHMUA Ha6J'IIOI[aTB 3a
X040M IIponecca, CaMOCTOATCIIBHO IMTPOTHO3UPOBATL €I'0 PE3yJibTar, (bOpMyJ'II/IpOBaTB 0606H_IGHI/I$I U BbIBOIbI OTHOCUTCIIBHO JOCTOBCPHOCTH PE3YJILTATOB
HCCICO0BaHHUA, COCTABJIATh 000CHOBAHHBIN OTYET O nponenaHHoﬁ pa60Te;

HpI/IO6peTaTI> OIIBIT yququCKOﬁ HCCJIeI0BATEIbCKON 1 HpOCKTHOﬁ ACATCIIbHOCTH, ITPOSBJIIATH CIIOCOOHOCTH U TOTOBHOCTD K CaMOCTOATCIIBHOMY
MOUCKY MCTOJOB PCHICHUSA MTPAKTUYCCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX MCTOIOB IIO3HAHUA.

3) pabora ¢ nngopmanmeii:



OPUEHTHUPOBATHCS B PA3IMUHBIX HCTOUHUKAX WH(POpMAIMK (HAYIHO-TIOMYJISIpHAs JIMTepaTypa XMMHUECKOTO COAEPKaHus, CIIPaBOYHbIE TTOCO0OuS,
pecypcel MHTepHETa), aHAIM3UpOBaTh WH(GOPMAIMIO PA3IMYHBIX BHIOB W (OPM NPEACTABICHUS, KPUTUYECKH OIICHHUBATH €€ JOCTOBEPHOCTh U
HENIPOTUBOPEUNBOCTE;

(hOopMyIUPOBATh 3aPOCH] M IPUMEHSITh PA3IMYHBIC METOIBI IPH TIOUCKE U 0TOOpE HHPOPMAITHH, HEOOXOMMOM /ISl BBITOJTHCHUS YISOHBIX 3a/1a4
OMPENEIIEHHOTO TUTIA;

MIPUOOPETaTh OMBIT UCTIOIb30BaHNUs HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (hopMy IpefcTaBieHus HHpopManuu (cXemsl, rpaduky, quarpaMmbl, TAOIHIIBI, PUCYHKH U JPYTHUE);

HCIO0JIb30BAaTh HAYYHBIN SI3bIK B KauecTBE CpeACTBa MpH paboTe ¢ XUMUYECKOW MHpOpMaIUeil: MpUMEeHITh MeXIpeaMeTHble (pusnueckue u
MaTeMaTH4eCKHE) 3HAKU U CUMBOJIBI, (pOpMyIibl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIb30BaTh U HpCO6p330BBIBaTB 3HaKOBO-CHMMBOJIMYCCKHUE CPCACTBA HAITIITHOCTH.

OBnaneHne YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMUA HEﬁCTBHﬂMH:

3aJaBaTb BOIIPOCHI 10 CYLICCTBY O6CY)KI[8.€MOI71 TCEMbI B X0Ae Juajaora
H/uau JAUCKYCCHUU, BbICKA3bIBATh UJCH, q)OpMy.]'II/IpOBaTb CBOU IPCAIOKCHUS OTHOCUTCIIbHO BbIIIOJITHCHHA HpCﬂHO)KCHHOﬁ 3aJa4u,

BBICTYIIATh C npeseHTauI/Ieﬁ pe3yJIbTaTOB IMO03HaBaTEJILHOM ACATCIIBHOCTH, MMOJYUCHHBIX CAMOCTOSATCIIbHO NUJIK COBMECTHO CO CBECPCTHHUKAMU IIPpU
BBIIIOJIHCHUHU XUMHNYCCKOTO SKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 UCCJICIOBAaHUIO CBOMCTB HN3y4acMbIX BCHICCTB, pCain3daluu y‘Ie6HOFO IMMPpOCKTa U

bopMynupoBaTh BBIBO/IbI
0 pe3yNbTaTaM MPOBEAEHHBIX UCCIEIOBAHUHN MYTEM COTJIACOBAHUS MO3UIINIA B X0/ 00CYK/IeHUSI U OOMEHAa MHEHHSIMH.



Ogjaaaenue YHUBEPCAJIbHBIMU PEryJaATUBHBIMHU JeHCTBUSAMM:

CaMOCTOSITENIBHO IIAHUPOBATh U OCYIIECTBIIATH CBOIO MIO3HABATEIBHYIO JEATEIBHOCTD, ONPEACIIAA €€ LEeIH U 3aa4i, KOHTPOJIUPOBATH U 110 MEpe
HE0OX0IMMOCTH KOPPEKTUPOBATH MPEIaraeMblii aIfCOPUTM JIEHCTBUM MPHU BBINOJHEHUN Y4€OHBIX M HCCIIEI0BATEeNIbCKUX 3aa4, BIOMpaTh Hanboee
3¢ deKTUBHBIN CIOCO0 UX PEIICHUS ¢ YYETOM MOJTyYEHHS] HOBBIX 3HAHUM O BEIIECTBAX U XMMUYECKUX PEAKIIHIX;

OCYIICCTBJIATE CAMOKOHTPOJIb CBOCH ACATSIHHOCTH Ha OCHOBE CaMOaHaIM3a U CaMOOIICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC
[IpenmeTHBIE pe3ynpTaThl OCBOCHHS Kypca «OpraHudeckas XMMHs OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN O XUMHUUYECKOM COCTaBJISIIONICH €CTeCTBEHHO-HAyYHON KapTHHBI MUpPA, POJU XMMUU B TMO3HAHUU SBIICHUN
PHUPObI, B (GOPMUPOBAHUN MBIIIJICHUS U KYIbTYPBI JIMYHOCTH, €€ (PYHKIMOHAIBHOI IPaMOTHOCTH, HEOOXOJUMOMN ISl pelIeHHs] MPAKTUYECKUX 3a/1a4
Y DKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO M MPUPOIHON CPEIE;

BIIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHWI, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONINE MOHATHSA (XMMUYECKUH SIIEMEHT, aTOM, J3JICKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPULIATEILHOCTh, XUMHUECKas CBA3b, CTPYKTYypHas (opmyrna (pa3BEpHyTas U COKpaliéHHasi), MoJb,
MOJISIpHAsi Macca, MOJISIPHBIA 00BEM, YIIIepOIHBIN cKenleT, PyHKIMOHAbHAS TPYIIa, paaiKal, U30MEpHs, H30MEPbI, TOMOJOTUYECKHI psiJl, TOMOJIOTH,
yTIAEBOJIOPOIbI, KUCIOPOI M a30TCOJACpKAIINE COSAUHEHHUS, MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYIISIPHBIE COSAMHEHNUS); TEOPUU U
3aKOHBI (TEOpHsI CTPOEHHUsI OpraHrueckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK
XUMHH; MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIINE B OCHOBE TOHUMAaHU S IPUYNHHO CTU ¥ CUCTEMHOCTH XMMHUYECKUX SIBIICHUH, (PAKTOIOTHYECKHE CBEACHUS
0 CBOMCTBAX, COCTaBe, MOJyYSCHUH U O€301TaCHOM UCTIONB30BAHUY BaKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON IS TEILHOCTH YEIOBEKa;



c(OPMHUPOBAHHOCTh YMEHHUU BBISABISATH XapaKTepPHBIC NMPHU3HAKH MOHATHH, YCTAaHABIMBATH WX B3aMMOCBSI3b, MCIOJIB30BATH COOTBETCTBYIOIINE
IIOHATHUS ITPU ONMCAHUU COCTaBa, CTPOCHUS U IIPEBPALLICHUI OPraHUYECKUX COCIMHEHU;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTABIICHHS MOJEKYISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaImEHHON) (GOpPMyST OPraHMYECKHX BEIIECTB M YPAaBHEHHI XMMHUYECKHX PEaKUWi, M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB LIS
MJUTFOCTPALIMHU UX XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI yCTaHABIMBATh PUHAIIEKHOCTh U3YUEHHBIX OPraHUUECKHX BEILLECTB 110 UX COCTaBYy M CTPOEHUIO K ONpeAEIEHHOMY
KJ1accy/Tpynie coeIuHEeHNH (yriieBOAOPOAbI, KUCIOPO U a30TCOAEPKAIINE COSAUHEHM S, BBICOKOMOJIEKYIISIDHBIE COEAMHEHHUS ), JaBaTh UM Ha3BaHUS 110
cucremarnueckoil Homenkiarype (IUPAC), a takxe npuBOAWTH TPUBHAJIbHBIE HAa3BaHMS OTAEIBHBIX OPraHWYECKUX BELIECTB (STUIJIEH, IMPOMHIIEH,
alleTUJIeH, STUJICHIJIMKOJb, TIUIEpUH, (eHOJ, (opMmalblIerus, aleTalbJeruja, MypaBbHHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIOTA,
CTeapHHOBAas KUCJIOTA, INII0K03a, QPYKTO3a, Kpaxmall, LeJUII0JI03a, TIUIHH);

c(OpMUPOBAHHOCTh YMEHUS ONPEAEIATh BUAbI XUMUYECKOU CBSI3U B OPTraHUYECKUX COEIMHEHUAX (OIMHAPHbBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJOXKEHHSI TEOPUH CTPOEHHS Oprannyeckux BemiectB A. M. byriepoBa it 00bsiCHEHHS 3aBUCUMOCTH
CBOJCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (DU3MUECKUE U XUMHYECKHE CBOWCTBA TUITUYHBIX MPEACTABUTEICH Pa3IMIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 9TaH, ATHJICH, MPOMWICH, aleTwieH, OyraaueH-1,3, merunOyraawen-1,3, O€H30J, METAHOJ, 3TaHOI,
ATUJICHTJIMKOJIb, TJIMIEPUH, (DEHO, aleTallbIeTu1, MypaBbUHAs M YKCYCHasl KHUCIOTHI, TJIFOKO3a, KpaxMmaj, Ie/UII0JI03a, aMUHOYKCYCHAsl KHCIIOTA),
WJUTFOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXK Iy HUMHU YPaBHEHUSMU COOTBETCTBYIONIUX XMMUYECKUX PEAKIIUH C MCITOJIb30BAHUEM CTPYKTYPHBIX (DOPM YiI;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTePU30BATh UCTOYHUKH YTIIEBOJOPOIHOTO CBHIPhS (HE(DTh, MPUPOIHBINA ra3, yroib), CIoco0bl UX NepepaboTKu
Y IPAKTHYECKOE MPUMEHEHHE MPOJTYKTOB MepepadOTKy;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCICHUS MO XUMHUYECKUM YpaBHEHMUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WMIIU
IPOIYKTa peakuuu 1o U3BECTHBIM macce, 00BEMY, KOJINYECTBY OJIHOTO u3 UCXOJIHBIX BEIIECTB
WIN MIPOAYKTOB PEAKIINN);

C(pOpMI/IpOBaHHOCTB YMeHI/Iﬁ BJIAJeTh CUCTEMOM 3HAHMU 00 OCHOBHBIX MCTOHaX HAYYHOI'O0 IMO3HAHHA, UCHOJIb3YCMbIX B XUMHUHU IIPpHU U3YUCHUU
BEIIIECTB U XUMHYECKHX SIBJICHUM (Ha6HIO,Z[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MOI[GJ'II/IpOBaHI/IC), HUCIIOJb30BaTh CUCTCMHBIC XMMHUYCCKUEC 3HAHUA JJIA
IIPUHATHA peIJ_ICHI/Iﬁ B KOHKPCTHBIX ) KU3HCHHBIX CUTYallHUAX, CBA3AHHLIX C BCIICCTBAMUA U UX ITPUMCHCHHUCM



c(OPMHUPOBAHHOCTh YMEHHI COOIIONATh MpaBWIIA MOJIB30BAHUS XUMHUYECKOW MOCYIONW M JIAOOpAaTOPHBIM OOOPYAOBAaHUEM, a TAKXKE TpaBHUIIA
oOpalieHns ¢ BemeCTBAMH B COOTBETCTBUH C HHCTPYKIMSIMH IO BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMUYECKHUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHUI IUIAHUPOBATH U BBIMOJHAT XUMUYECKAN SKCIEPUMEHT (IIPEBpALIeHHs] OPraHMYeCKHX BEIIECTB NPU HarpeBaHMH,
[IOJIyYE€HUE ATUJIEHA U U3YyYEHHUE €ro CBOMCTB, KAUECTBEHHbIE pPEaKLUU OPraHMYECKUX BEILECTB, J€HATypalus OEKOB IPU HArpeBaHWM, LBETHBIC
peakuuu O€JIKOB) B COOTBETCTBUM C MpaBUJIaMM TEXHHUKH O€30MacHOCTH IMpH OOpallleHWH C BEHIeCTBaMH U JIAOOPaTOPHBIM 000pYJOBaHHUEM,
MIPEJICTaBIATh PE3YAbTaThl XUMUYECKOT0 SKCIIEpUMEHTA B (hopMe 3aliCH ypaBHEHU I COOTBETCTBYIOIIMX PEaKIUil U (OPMYIHPOBAThH BHIBOIbI HA OCHOBE
3TUX PE3yIbTATOB;

c(OpMHUPOBAHHOCTh YMEHHM KPUTHUECKH aHATU3UPOBATH XUMUYECKYIO0 HH(OPMAIINIO, TTOTy4aeMyI0 U3 pa3HbIX HICTOYHUKOB (Cpe/ICTBa MacCCOBOM
unpopmanuu, aTepHET UM Npyrux);

c(OpMHUPOBAHHOCTh YMEHHUN COOJIIO/IaTh MpaBWJla SKOJIOTMUYECKU IIeJIeCO00pa3HOro MOBEACHUS B OBITY M TPYNOBOM AEATEIBHOCTU B IIENAX
COXpaHEHHUsI CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MPUPOJHON CpeIbl, OCO3HABAaTh OIMACHOCTh BO3JICHCTBHS HA >KUBBIE OpPTaHU3MBI OTPENEIEHHBIX
OpraHMYECKUX BeIllecTB, MoHuMas cmbica mnokaszarens [IJK, mosicHATh Ha mpuMepax CIOCOObI YMEHbBIIEHHS U MPEIOTBPALICHUS UX BPEAHOTO
BO3JICHCTBUS HA OPTaHU3M YelIOBEKa;

JJIA o6yqa}0umxc;1 C OI'paHNMYCHHBIMHU BO3MOXKHOCTAMMH 3O0POBBA: YMCHHUEC IMPUMCHATH 3HAHUSA 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HaHUWsA
BCIICCTB U XUMHNYCCKUX HBJICHHI;'I;

JUIS CJETBIX W CIIA0OBUAAIIMX OOYUYaIOIIMXCS: YMEHHE MCIOJIb30BaTh pelbeHO-TOUCUHYIO cucTeMy oOosHauenuii JI. bpaiins nis 3anucu
XUMHUYECKUX POpMYII.

11 KJIACC



[IpenmeTHBIe pe3yabTaThl 0OCBOCHUSI Kypca «O011as 1 HeopraHu4eckasi XUMUs» 0TPaXKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOW KaPTHHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBICHUM
PUPO/IbI, B (POPMUPOBAHUN MBIIIJIEHUS U KYJIbTYPBI JIMYHOCTH, €€ (PYHKINOHAIBHON rpaMOTHOCTH, HEOOXOJUMOMN JUIsl pEeLIeHMs] PAKTUYECKUX 3a/1a
1 DKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHHUSI K CBOEMY 3JJ0POBBIO U IIPUPOJHOM CpeLE;

BJIAJICHUC CHUCTEMOM XMMHUYECKHX 3HaHI/II>'I, KOTOpasd BKIOYACT: OCHOBOIIOJIArarouiue nOHATUA (XI/IMI/I‘-IGCKI/II\/'I DJIEMEHT, aTOM, HU30TOII, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIIA ATOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBINA 00BEM, BAJIGHTHOCTD, AIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHHS, XUMHUYECKast
CBs3b (KOBaJICHTHAs, MOHHAs, METaJUIMYEeCcKas, BOJOPOJHAs), KpHUCTaNIM4yecKas pemeéTKa, TUIbl XUMHUYECKHX pEeaklui, pacTBOp, 3JIEKTPOJUTHI,
HEBJICKTPOJIUTBI, SJICKTPOJIUTHYCCKAs JUCCOoOUanusd, OKUCIUTEIIb, BOCCTAHOBUTECIIb, CKOPOCTH XUMHYECKOU pCaKkuun, XuMHUYCCKOC paBHOBeCI/Ie); TCOpHUU
1 3aKOHBI (TEOPHS AJIEKTPOJUTUUECKON TMCCOIMAINH, TTiepruoanuecknii 3akoH J[. 1. MeneneeBa, 3ak0H COXpaHEHUS MACChI BEIIECTB, 3aKOH COXpaHEHUS
U IIPEBPAICHUA SOHEPTUU ITPU XUMHUYCCKUX peaKHI/IﬂX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHH SI3BIK XUMHH, MUPOBO33PCHYCCKUEC 3HAHW A, JICKAIITUEC B OCHOBE
MMOHUMAHUA MPUYUHHOCTH U CUCTEMHOCTH XHUMHNYCCKUX SIBJIeHPIfI, (I)aKTOJ'IOFI/I'-IeCKI/Ie CBCCHUA O CBOﬁCTBaX, COCTaBEC, IOJYYCHUHN U 0e3omacHOM
WCIO0JIb30BAHNHU BaXXHEHIINX HEOPraHMUYECKHUX BEIIECTB B OBITY U MPAKTUUECKON ACSITEILHOCTH YEIIOBEKa;

cOpMHUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHble MPU3HAKU MOHSATHH, yCTaHABIMBaTh MX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIINE
MOHSATHS TIPU OMMCAHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpalleHUM;

c(OpMUPOBAHHOCTh YMEHUI MCMOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTABICHUs (JOPMYI BEIIECTB U ypaBHEHUN XUMUYECKUX PEaKIui,
cucremarnueckyro HomeHkiatypy (IUPAC) u TpuBHaiibHble Ha3BaHUS OTICIBHBIX HEOPraHMYECKUX BEIIeCTB (yrapHbIi ra3, YIJIeKUCIbli ra3, aM MHaK,
ramiéHasl u3BecTb, HeranéHasi U3BeCTh, IUTHEBAS COJIA, TUPUT U IPYTHE);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ onpeacisiTb BAJICHTHOCTb U CTCIICHb OKHUCJICHHA XUMHWYCCKHUX 3JICMCHTOB B COCAMHCHUAX PA3JIMYHOI0 COCTaBa, BUA
XUMHYECKOM CBS3U (KOBaﬂeHTHaH, HOHHAasA, MCTAJIJIMYCCKasd, BO,Z[OpOI[HaH) B COCOMHCHHUAX, THUII KpI/ICTaJIHH‘leCKOﬁ peH_IéTKI/I KOHKPCTHOI'O BCIICCTBA
(aTOMHaH, MOJICKYJIApHAsA, HOHHAs, MeTaJ’IJ’II/I‘leCKaﬂ), XapaKTep CpCAbl B BOJAHBIX PACTBOPAX HCOPIraHUICCKUX COGﬂHHCHHﬁ;

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTAaHABJIMBATh NPUHAMICIKHOCTh HCOPIraHHUYCCKUX BCHICCTB II0 HUX COCTABY K OHpeI[eJIéHHOMy Knaccy/rpynne
COCIUHEHUI (HpOCTBIC BCIICCTBA — MCTAJIJIbI 1 HEMECTAJlJIbl, OKCHUIbI, OCHOBAaHUs, KHUCJIOTEI, aM(I)OTepHLIe TUAPOKCUBIL, COJ'II/I);

c(OpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMBICH Nepuoandeckoro 3akoHa /I. 1. MenzeneeBa 1 JeMOHCTPHPOBATh €r0 CUCTEMATH3HPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIIMH;



c(OPMHUPOBAHHOCTh YMEHHUI XapaKTEPH30BATh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 31eMeHTOB 1—4 epuoaoB [lepnomuaeckoit cucteMsl
xumuueckux aemenToB JI. W. MeHaeneeBa, UCIOJNB3ys MOHATUS «S-, P-, O-2JIEKTPOHHBIC OpPOUTAIIN», «IHEPreTHYECKUE YPOBHM», OOBSICHATH
3aKOHOMCPHOCTH H3MCHCHU CBOMCTB XMMUYECKUX DIIEMEHTOB U UX COGI[I/IHGHI/If/'I o nepuoaam " rpyiiam HepI/IOIlI/IquKOf/'I CUCTEMBI XUMHNYCCKUX
anemeHToB JI. . Meneneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA HEOPraHMUYECKHX BEIIECTB PAa3IUYHBIX KIJIACCOB,
MOATBCPXKAAaTh CYIICCTBOBAHNE Te€HETHYECKOM CBSI3H MCKIY HCOPraHM4€CKNMMH BCIICCTBAMU C IIOMOIIBIO ypaBHeHPIfI COOTBETCTBYIOIIUX XUMHUUYCCKUX
peakumii;

c(OpMHUPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATH XUMUYECKHE PEAKIIUU 10 Pa3JIMYHBbIM MPU3HAKAM (YUCIy U COCTaBy pPearupyrolux BeIllecTB,
TerioBoMy 3G (eKTy peakinu, U3MEHEHUIO CTENeHeH OKUCICHHS JIEMEHTOB, OOPaTUMOCTH peaKIuy, YYacTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUM COCTABIISATH YPaBHEHUS peaKuil pa3InYHbIX TUIIOB, MOJIHBIE U COKpAIIEHHbIE YPaBHEHU S peakuii HOHHOTO 0OMeHa,
YUHUTBIBAs YCIOBHUS, TPU KOTOPBIX ITU PEAKLINN UIYT A0 KOHIIA;

c(OpMHUPOBAHHOCTH YMEHUH MMPOBOIUTH PEAKIIMH, TIOATBEPHKAAIOIINE KaUeCTBEHHBIM COCTaB pa3IMUHbIX HEOPraHUUECKUX BEIIECTB, PaClIO3HABATh
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

cOpMUPOBAHHOCTh YMEHUHN PACKPHIBATH CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA MOCPEICTBOM COCTaBICHHS AJIEKTPOHHOTO
OanaHca 9TUX peaKuil;

c(OpPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBHUCUMOCTb CKOPOCTH XHMHYECKOH peakIuu OT pazMyHbIX (DAKTOPOB; XapakTep CMEILIEHUs
XMMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3eicTBus (npuHiwmn Jle [lartensbe);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTepu3oBaTb XUMHUUYCCKUC IPOUCCCHI, JICKAINIUC B OCHOBC IPOMBINUICHHOT'O IIOJYUCHUA CCpHOfI KHCJIOTHI,
aMMHMaKa, a TaKKe C(i)OpMI/IpOBaHHOCTB HpeI[CTaBJIeHI/Iﬁ 00 O6H_II/IX HAYYHBIX IIPUHIHUIIAX U SKOJIOT'HYCCKUX np06neMaX XUMHUYCCKOT'O ITPOU3BO/JICTBA,

C(OPMHUPOBAHHOCTh YMEHHUH NPOBOJMTH BBIYMCICHHMS C HCHOJIb30BAaHHWEM IOHATHS «MaccoBas [JOJs BELECTBa B PacTBOPE», OOBEMHBIX
OTHOIIEHHH Ta30B MPH XMMUYECKHX PEaKLUAX, MAaCcChl BEIECTBA UM 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO
U3 YJacTBYIOIIMX B PEAKLMHU BEIECTB, TEIIOBOro 3(h(ekra peakuy Ha OCHOBE 3aKOHOB COXPAaHEHHs MaccChl BELIECTB, MPEBPALICHUS U COXPaHEHUS
SHEPIuH;



c(OPMHUPOBAHHOCTh YMEHHI COOJIOATh MpaBWIA TOJIH30BAHUS XUMHUYECKOW MOCYIOW M J1adopaTopHBIM O0OOPYIOBAHMEM, a TAaKKE IpaBUIIA
oOpamieHns ¢ BemeCTBAMU B COOTBETCTBHH C MHCTPYKIMSMH IO BBITIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHHPOBATH M BBIMOJHATH XUMHUYECKHHA AKCIIEPUMEHT (pa3iio’KeHHe MEPOKCHIA BOJOPOAA B TPHCYTCTBUU
KaTaJln3aTropa, ONpeesIiCHHe CPeabl PAaCTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCATHHOTO WHAWKATOPA, BIUSHHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh
XMUMHMUYECKOHN pPeaKIiy, peaklui HOHHOTO 0OMEHa, KayeCTBEHHbIE PEAKIIMH Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS, PEeLIEHUE
SKCHEPUMEHTAJbHBIX 3a7au no TteMaM «Metamnsl» U «HemeTannasl») B COOTBETCTBUU C MpaBWJIAMU TEXHUKH O€30MACHOCTH MpHU OOpAIEHUU C
BELIECTBAMU M JIAOOPATOPHBIM O0OpYIOBaHUEM, TMPEACTABIATh PpE3YJNbTaThl XMMUYECKOTO JSKCIepuMeHTa B (GopMe 3allucu  ypaBHEHHM
COOTBETCTBYIOIINX peakuii U GOpMYyIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHHM KPUTHUECKH aHATU3UPOBATH XUMUYECKYIO0 HH(OPMALINIO, TTOTy4aeMyI0 U3 pa3HbIX HICTOYHUKOB (Cpe/ICTBa MacCOBOM
KOMMYHHUKAIK, VIHTepHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHUM COOJIO/IaTh TMPAaBWIA YKOJIOTHUECKH I€JIECO00Pa3HOTO TMOBENEHUS B OBITY U TPYAOBOM ACSITEIBHOCTH B IEJAX
COXPAHEHHS CBOETO 3/I0POBbsS U OKPYXKAIOIIeH MPUPOIHON Cpeibl, 0CO3HABATh OMACHOCThH BO3/IEUCTBHUS HA KUBbIE OPTraHU3MBbI OTIpe/IeIEHHBIX BEIIECTB,
noHumasi cmbica nokazatens [IJIK, mosicHaTe Ha mpumepax crnocoObl YMEHBIICHHS U MPEIOTBPALICHHUS UX BPETHOTO BO3ACUCTBUS HA OPraHu3M
YeJI0BEeKa;

JJIA O6y‘laIOH_II/IXCH C OIrpaHUYCHHBIMH BO3MOKHOCTAMHA 310POBbA: YMCHUC NPUMCHATL 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX METOAaX IMO3HAHUA
BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JUIS CJETBIX W CIIa0OBUAAIIMX OOYUYaIOUIMXCS: YMEHHE MCIOJIb30BaTh pelbeHO-TOUCUHYIO cucTeMy oOosHauenuii JI. Bpaiins nis 3anucu
XUMHYECKUX (POpMYII.

TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
No HauMeHoBaHMeE pasiesioB ¥ TEM IPOTPAMMBI KonunuecTBo yacos DiexTpoHHbIe (IIU(POBLIE)
n/m Bcero  KourposbHbIe IMpakTiyeckue 00pa3oBaTEIbHBIC PECYPCE

paboThI paboThI
Pa3nea 1. Teoperudeckne 0CHOBBI OPraHU4eCKONH XMMHHU



Ne HanmenoBanue pasnesnoB U TeEM IPOrpaMMBl KosmmuecTBo yacos OnexTpoHHbIe (IU(POBbIE)

n/n Bcero  Kourtposbabie [pakTuueckue 00pa30BaTeNbHBIC PECYPCHI
paboThl paboThl
1.1 TIIpenmer oprannyeckoid XuMun. Teopus CTpOCHUs 3 0 0 HTT://RESH.EDU.RY/

oprannyeckux coenunennii A. M. bytieposa
Wroro mo pazueny 3
Paznen 2. YriaeBogopoabl

2.1 TlpenenbHbIE yrIeBOAOPOAbI — aJTKAHbI 2 0 0 HTT://RESH.EDU.RY/
2.2 HemnpenensHbIe yrIIeBOAOPO/IbI: aJIKEHBI, aJIKAJAUEHBI, aTKHHBL 6 0 1 HTT://RESH.EDU.RY/
2.3 ApoMaTHYeCKHe YIieBOJIOPOIBI 2 0 0 HTT://RESH.EDU.RY/
2.4 TlpupoaHbIe UCTOYHUKH YTIIEBOIOPOJIOB U MX TepepadboTKa 3 1 0 HTT://RESH.EDU.RU/
Hroro mo pazueny 13

Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus

3.1 Cuuprtsl. ®enon 3 0 0 HTT://RESH.RU/

3.2 Ansnperuasl. Kapbonossie kucinoTsl. CrioskHbIE 3QHUPHI 7 0 1 HTT://RESH.RU/

3.3 Vrunesonsl 3 1 0 HTT://RESH.RU/
Hroro mo pazgeny 13

Pasznen 4. A3oTcoaepxkaime opraHuyeckue coeIuHeHus

4.1 AmwuHbI. AMUHOKUCIOTHI. Bemku 3 0 0 HTT://RESH.RU/
HWtoro mo pazueny 3

Paznen 5. BeicOKOMOJIEKYJISIPHBIE COETHHEHM S

5.1 TIlnactmaccel. Kayuyku. Bosokna 2 0 0 HTT://RESH.RU/
HWtoro mo pazaeny 2

OBIIEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 34 2 2

11 KJIACC



Ne HanmenoBanue pasfesnoB U TeEM IpOrpamMMbl
n/m

Paznen 1. TeopeTnueckue 0CHOBbI XUMHH

1.1 Crpoenue atomoB. [lepuoanueckuii 3akoH u Ilepuonnyeckas
cucTeMa XxuMu4deckux anementoB J[. 1. Menneneesa

1.2 Crpoenue BemecTBa. MHOrooOpasue BEMIECTB

1.3 XuMuyeckue peakiuu

Hroro no pazneny

Paznea 2. Heoprannyeckasi XuMus

2.1 Metamibl

2.2 Hewmeramibt

2.3 CBs3b HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB
Hroro no pazneny

Pa3nen 3. Xumus u :Ku3Hb

3.1 Xwumus u Ku3Hb

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

MHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Ne Tema ypoka
n/n

1  Bsoausii UTB.Ilpenmer opranndeckoil Xumuu, eé
BO3HUKHOBEHHUE, PA3BUTUE U 3HAUCHUE

Bcero KoHnTpoibHbIE

Bcero KontpoibHbIe

1

KomnnuectBo yacos

paboTsl

KonnuectBo yacoB

paboThI
0

OnexTpoHHbIe (HU(POBbIE)

TIpaKTHuecKue 00pa3oBaTeNbHbIE PECYPCHI
paboThI
0 HTT://RESH.RU/
0 HTT://RESH.RU/
1 HTT://RESH.RU/
1 HTT://RESH.RU/
1 HTT://RESH.RU/
0 HTT://RESH.RU/
0 HTT://RESH.RU/
3
Hata DIeKTpOHHBIE IU(PPOBBIE
IpakTiueckue H3YYCHHS  00pa30BATENBHBIC PECYPCHI
paboThI

0
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Tema ypoxka

Teopus crpoenust oprannueckux coequnenuii A. M. byrneposa,
€€ OCHOBHBIE I10JIOKEHUS

[IpencraBnenue o Ki1accuuKay OpraHnYeCcKUX BELIECTB.
Homenknarypa (cucremMarndeckas) 1 TpUBHAJIbHBIE Ha3BaHUS
OpraHMYECKUX BEILECTB

AJNKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN P

MertaH U 3TaH — NPOCTENIINE TPEACTABUTEIMN AITKAHOB
AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

OTHIIEH U NPOIHJIEH — MPOCTENIINE NMPEACTABUTEIHN AIIKEHOB

[Tpaktuueckas padota Ne 1. «[lomydueHue sTHIICHa U U3ydeHNE
ero coricte» UTH

Anxanuensl. byranguen-1,3 u metrnOyranuen-1,3. [lonyuenue
CUHTETHYECKOTO KaydyKa U Pe3UHBI

AJIKUHBI: COCTaB U 0COOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUN
pAal. ALEeTHIEH — NPOCTEUIINI TPEACTaBUTEIb AIKHHOB

Boruncnenus no ypaBHEHUIO XUMHUYECKOHN peakiuu
ApeHbl: 6eH301 1 ToTyoJ. TOKCHYHOCTh apeHOB

I'eneTnyeckas cBs3b YHJIEeBOAOPOA0B, IPUHAJICKAIIUX K
Pa3JIMIHBIM KiIaCCaM

[IpupoaHbIle HCTOYHUKH YTIEBOJAOPOIOB: MIPUPOAHBIM ra3 u
MOMyTHBIE He(TSAHBIE ra3bl, He(Th U MPOAYKTHI €€ epepaboTKu

IIpupoaHble HCTOYHUKH YIIIEBOJAOPOJOB: IPUPOAHBIH ra3 u
MOMYTHbIE He(TSHbBIE ra3bl, HEPTh U MPOIYKTHI €€ MepepaboTKU

KOHTpOJ’IbHaH pa60Ta Mo pasacity ((YFJ'IGBOJIOI)O,Z[LI»

[IpenenbHbIe OJHOATOMHBIE COUPTHI: METAHOJ U ATAHOJL
Bopoponnas cBs3b

Bcero KontposbHbIE

[EEN

R

KonnuectBo yacos

paboThl
0

O O O O o

IIpakTrnueckue
paboTsl

0

R O O O O

Hara
U3YYEHUS

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNbHbBIE PECYPCHI



Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpOHHbIE IU(POBBIE

n/m Beero Kourponbhble —IlpakrTuueckue M3YUCHHS — 00pas’oBaTelIbHBIC PECYpChI
paboThl paboThl

18 MHuoroaroMHbIe COUPTHL: STHIICHIJIMKOb U TIHIEPUH 1 0 0

19 ®enHon: cTpoeHne MOJIEKYITHI, PU3MUECKUE U XUMUIECKUE 1 0 0
CBOMCTBA, IPUMEHEHNE

20 Anpperunsr: GopManbIeTH U alleTalbICTH . ATIETOH 1 0 0

21 OnxHOOCHOBHBIE IpEETbHBIC KAPOOHOBHIE KMCIOTHI: MypaBbuHast 1 0 0
W YKCyCHast

22 TlpakTudeckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM 1 0 1
kucinote» UTH

23 CreaprHOBas M OJIGMHOBASI KUCIIOTHI, KaK MPEICTABUTEIH 1 0 0
BBICIIUX KapOOHOBBIX KHCIIOT

24 Mplna Kak COJIM BBICHIMX KapOOHOBBIX KUCIOT, MX MOTOITIEE 1 0 0
JNIEUCTBUE

25 Cnox#able 2GuUpHl KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. 1 0 0
I'uaponus cinoxHbIX 3pupoB

26 Kupsl: ruapon3, IpuMeHEHHE, OMOJIOTHYECKast POJIb KHUPOB 1 0 0

27 YraeBojswl: cocTaB, kiaccudukanus. Baxxneimme 1 0 0
MPEJCTaBUTEINN: TIIIOK03a, PPYyKTO3a, caxapo3a

28 Kpaxman v 1emuirono3a Kak mpyupoIHbIE TIOJIMMEPhI 1 0 0

29 KoutpomabHas pabota no pazaeny «Kucrnopoacoaepxkarire 1 1 0
OpPraHUYeCKUe COCAUHCHHS

30 AMUHBI: METUJIAMUH U aHUJIHH 1 0 0

31 AMHHOKHUCIOTHI Kak aM(OTEepHbIE OpraHMYECKHE COeTMHEHN, 1 0 0
ux 6uonornyeckoe 3HaueHue. [lentuapt

32 Benku Kak MPUPOJIHbIE BBICOKOMOJIEKYISIPHBIE COCTMHEHUS 1 0 0

33 OcHOBHBIE MOHATHS XUMUHU BBICOKOMOJIEKYIISIDHBIX coeiuHeHnit 1 0 0



No
/o

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Tema ypoxka

Bcero KontposbHbIE

OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COECMHEHUM.
[InmacTmaccel, KaydyKkd, BOJIOKHA

11 KJIACC
No Tema ypoxka
/11
1 Bgoansiit UTh. Xumudeckuii anemeHT. ATOM. DJIeKTpOHHAS

KOH(UTYpAIs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa XUuMHYECKUX
anemenTtoB Jl. 1. MenpeneeBa, ux cBsi3b ¢ COBPEMEHHOM TEOpUeEit
CTPOEHHS aTOMOB

3aKOHOMepHOCTI/I W3MCHEHHS CBOMCTB XUMUUYECKHX 3JIEMEHTOB 1 UX
COGI[I/IHGHI/Iﬁ I10 I'pyIIaMm U rnepuoaam. 3HadeHHe MEpUOANICCKOI'0O
3aKOHa U CUCTEMBbI XUMHYCCKHX 3JICMCHTOB Z[I/I MeHﬂeneeBa B
Pa3BUTHUHN HAYKU

CTpO@HI/IC BelleCTBa. XMMHYECKas CBA3b, eé BUAbI;, MCXaHHU3MBbI
O6p330BaHI/ISI KOBaJICHTHOM CBS3H. BO,Z[OpO,Z[HaH CBA3b
BaneHTHOCTE. BHCKTpOOTpI/IHaTCJIBHOCTB. CreneHb OKHCIICHMS.
BemectBa MOJICKYJIAPHOTO U HEMOJICKYJIIAPHOTO CTPOCHUSA
Ilonsatue o JAUCIICPCHBIX CUCTCMAX. HcTtuHHBIEC B KOJUIOMIHBIE
PacTBOPBLI. MaccoBas [0J1s BEIlecTBa B pacTBOpC

KJ'IaCCI/I(I)I/IKaI_[I/ISI W HOMCHKJIATYypa HCOPIraHUYCCKUX COCOUHECHMI.
I'eneTnueckas CBA3b HCOPraHN4YC€CKUX BCUICCTB, PA3JIMIHBIX KJIACCOB

34

KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC

IpakTnueckue HM3Y4CHHS  00PasOBATEIBLHEIC PECYPCHI

paboThl paboThl
0 0
2 2
KomnuecTBo 4yacoB Hara  DnexrtpoHHbIE HU(POBHIE
Bcero Konrpoasubie IIpaktnueckne H3YICHHA 00pa3oBaTeNbHbIE
paboThI paboThI pecypchl
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0



Ne Tema ypoxka KonnyecTBo 4yacoB Jara  DnexrpoHHBIE TUPPOBHIE

n/m Bcero Kontponbhbie Ilpaktuueckue H3YICHHA 00pa3oBaTeIbHBIC
paboThl paboThl peCypChl
8 Kiaccudukanus XuMUYeCKUX peaKkuii B HEOPraHMUECKOW 1 1 0 0

Opl"&HH‘-IGCKOfI XUMUH. 3aKOH COXpaHCHUA MAaCChl BEIIECCTB, 3aKOH
COXpPAaHCHUA U NPEBPALICHUA SHEPTHUU ITPU XUMHUUYCCKUX PCAKIUAX

9  Ckopocts peakiuu. OOpaTuMbIe peaknui. XUMUIECKOEe PaBHOBECHE 1 0 0

10 IIpaktuyeckas padora Ne 1. «BrnusHuE pa3nnyHbIX GaKTOPOB HA 1 0 1
CKOpOCTh XUMHUecKor peakunn» UTh

11 Dnekrponmtrueckas auccoruanys. [ToHsITHE 0 BOJOPOHOM 1 0 0
nokazarese (pH) pactBopa. Peakiuu nonsnoro oomena. I'napoins
OPraHu4e€CKrUX U HCOPTaHNICCKUX BEIICCTB

12 OxwucnuTenbHO-BOCCTAHOBUTENbHBIC peakiuu. [lonsTre 06 1 0 0
AIIEKTPOJIM3E PACIIIIABOB U PACTBOPOB COJICH

13 KoHtposbHas paboTa 1o pazzaeny « TeopeTuiecKue 0CHOBBI XUMUM) 1 1 0

14 Meramnbl, ux nonoxxenue B [leproandeckoit cucreMe XUMHUYECKUX 1 0 0

anemenToB JI. . MenpeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
OO6mue ¢puznuecKre CBOMCTBA METAIOB

15 CmnaBbl METAIIIOB. DJIEKTPOXUMUYECKUN PsJT HANPSDKCHUH METAIIJIOB 1 0 0

16 XuMuueckue CBOMCTBA BAKHEHIITUX METAIJIOB (HATPUH, KaJTUH, 1 0 0
KaJIbIIMK, MAarHAH, aJFOMUHAN) U UX COCTUHEHUN

17 Xumuueckue CBOMCTBA XpoMa, MEAW U UX COCTMHCHHM 1 0 0

18 Xwumuueckue cBOICTBA IIMHKA, jKeIe3a U UX COEIMHEHMI 1 0 0

19 Ilpaktuueckas pabora Ne 2. "Pemienue skcriepuMeHTAIbHBIX 33124 I10 1 0 1

Tteme «Metamasl»'" UTh

20 Hemeramnsl, ux noyioxxeHue B Ilepuonudeckoil cucreMe XuMHUUECKUX 1 0 0
snemeHnToB J[. 1. MeHeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB

21 ®uznyeckue CBOWCTBA HEMETAJUIOB. AJNIOTPOIINS HEMETAJUIOB (Ha 1 0 0
npuMepe KUciaopoa, cepsl, hocdopa u yriepoaa)
22 XuMUYecKHe CBOMCTBA raJOreHOB, CEPhl M MX COSAMHEHUN 1 0 0



Ne Tema ypoxka KonnyecTBo 4yacoB Hara  DOnexTpoHHbIE HU(DPOBHIE

/1 Bcero Kontponbhbie Ilpaktuueckue H3YICHHA 00pa3oBaTeIbHBIC
paboThl paboThl peCypChl

23 XuMUYecKue CBOKCTBA a30Ta, hocdopa U UX COeTMHEHUN 1 0 0

24 XuMmudeckre CBOKCTBA yIriiepoa, KpEMHHS U UX COSTUHEHHIA 1 0 0

25 TlpuMmeHeHUe BaKHEWITNX HEMETAIIOB U UX COSTMHEHUN 1 0 0

26 OO6o0meHue u cucTeMaTH3aus 3HaHUi 1Mo Teme «HemeTtais. 1 0 0
Berurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKITUN U
TEPMOXUMHUYECKUE PACUETHI

27 TlpaxTtmueckas padota Ne 3. «PemeHne SKCriepUMEHTANBHBIX 33129 110 1 0 1
teme "Hemeraiuel"» UTh.

28 KonTtposbHas padoTa mo remam «Metamib» U «Hemeramib 1 1 0

29 Heopraauueckue u opranndeckie Kuciaotel. Heopranmdeckue u 1 0 0
OpraHu4ecKrue OCHOBAHUS

30 AwmdoTtepHbIe HEOPTraHUIECKUE U OPTraHUIECKUE COCTMHCHUSI. 1 0 0
['eHeTrueckas CBsI3b HEOPrAaHUYECKUX M OPTraHUYECKUX BEIIECTB

31 Poab xumuu B 06ecrieueHUN YKOJIOTHICCKOMN, YJHEPreTHIECKOM U 1 0 0
MUIIEBOH 0€30MaCHOCTH, Pa3BUTHH MEIUITUHBI

32 IlpencraBneHus: 006 OOIMIMX HAYYHBIX MIPUHIIAIIAX TTPOMBIIIICHHOTO 1 0 0
MOJTyYCHUST BYKHEUIIIMX BEIIECTB

33 YenoBek B MUPE BEIISCTB U MAaTEPHAIIOB 1 0 0

34 Xwumwus ¥ 3I0pOBbE YEITOBEKA 1 0 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



YYEBHO-METOANWYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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