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MHOACHUTEJBHASA 3AIINCKA

[IporpamMma 1Mo XMMUM Ha ypOBHE CpeIHEro obuiero oopasoBaHus pazpaboTaHa Ha ocHOBE PDeepalbHOTO 3aKOHA OT
29.12.2012 Neo 273-®3 «O06 obpazoBanuu B Poccuiickoit deaepariun», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS (enepaibHOM
oOpa3zoBaTenbHOM TmporpaMmbl cpeaHero obmiero oopazoBanus (DOII COQO), mnpencrabieHHsix B DenepaibHOM
rocynapcTBeHHOM obOpazoBaTenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenogaBaHusi y4eOHOTo npeameTa « XuMus» B
oOpa3oBaTenpHBIX Opranuzauusax Poccuiickoil ®epepanuu, pealn3ylOUMX OCHOBHbIE 00pa3oBaTeIbHBbIE MPOTpaMMbl U
OCHOBHBIX MNOJOXEeHH «Crpareruu pas3BuTusi BocnurTaHus B Poccuiickoir ®enepaumu Ha nepuox 1o 2025 roma»
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

Pabouast mporpamma cocraBieHa Ha ocHoBaHuUU «IIporpamMmmbl kypca xumuu st 8-11 kmaccoB 0011e00pa3oBaTeIbHBIX
YUpEXIACHUN», OOoNyleHHOM MwuHucTtepcTBoM oOpa3oBanuss W Hayku Poccuiickoit ®denmepanuu U COOTBETCTBYHOUIEH
(dbenepaapHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO oOpa3oBarenbHoro cranaapra. Astopel H.E. Ky3unenosa, U.M. Turosa, H.H.
I"apa; u3 pacuera 1 4. B Hegento; Bcero — 34 u.

[IporpamMmmoit mpeayCcMOTPEHO ITPOBEICHUE:

KOHTPOJIbHBIX paboT - 3 yaca,

MpakTU4YeCKuX padboT — 3 vaca.

VYueOnuk Xumus: 11 kiacc: 6a30BbIi YpOBEHb: YUeOHUK Ui ydaluxcst oomeoopazoBarenbHbIX yupexaenuii / H.E.
Kysunenosa , H.H.I'apa; on pen. H.E. Ky3nenonoii. — M.: Bentana-I'pad, 2023. — 208 c.

[Iporpammel no xumuu ais 8-11 knaccos/H.E.Ky3nenosa, H.H.I'apa.-2-e u3a., nepepa6.- M.: Benrana-I"pad, 2019174 11
KJIacca MPOJOJKAIOT Pean3alyio KOHIENIUU YYeOHUKOB 7151 8-9 KJIacCOB BBIIIIEHA3BAHHOTO aBTOPCKOTO KOJJIEKTHBA U

ABIIAIOTCS] BTOPOM YaCThIO KOMIUIEKTa IPOrpaMM M y4eOHHUKOB it cTapiieit mkoisl (10-11 knaccer). [Ipu Hanucanuu
nporpamm 1 y4eOHUKOB «XuMusi-10» u «Xumus-11» NOoTHOCTBHIO yUTEHbI TpeOOBaHUS K COAECPHKAHUIO MTPEAMETHOTO B



oOy4eHus, TIpeICTaBICHHbBIE TOKyMeHTax MuHHCTepCcTBa 00pa3oBanus Poccuiickoit @eaepannu: "denepanbHblil KOMITOHEHT
rOCyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa O0IIero 00pa3oBaHus (XuMusi — 0a30BBIH YpOBEHB)" U TpeOOBaHUI K
YPOBHIO MOJATOTOBKH BBIITYCKHUKOB. YUYTEHBI 1 MUPOBBIE TEHACHIIMU PA3BUTHUS U CTPATETUS MOACPHU3AIUN OOIIIETO
o0pa3oBaHUsI.

OcHOBY MOIXOJOB K pa3pabOTKe MPOrpaMMBbI IO XUMHH, K OTIPEICTICHUIO 00IIel CTpaTeruu 00ydeHUsI, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCA CpeACTBaMU ydeOHOTO mpeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIIN
koHenTyanbHble nonoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH MLENel, COAepX aHHs, pe3yJlbTaTOB OOyuYeHUs U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XvuMHUYeCcKOoe 00pa3oBaHUE, TOJIy4aeMOE€ BBIMTYCKHHUKAMU  OO0IIE00pa3oBaTEbHOW  OpraHM3alluu,  SIBISETCS
HEOTHEMJIEMON YacThl0 UX 00pa3oBaHHOCTU. OHO CIYXKUT 3aBEPIIAIONIUM 3TAllOM pPEeaTu3alid Ha COOTBETCTBYIOIIEM €MY
0a30BOM YpPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIMX IIEJIOCTHOM CHUCTEME XUMHUUYECKOTO 00pa3oBaHMs. OTH IEHHOCTHU
KacaroTCs TMO3HAHUS 3aKOHOB MPHUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHUS M OOIIEeH KyJbTyphl 4EJIOBEKa, a TaKxkKe
HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0pOBbIO W TPHUPOAHON cpene. Peanusyercss XuMHYECKOe
oOpa3zoBaHHe OOYyYaIOIIUXCS HAa YPOBHE CpEIHEro oO0Iero oOpa3oBaHMs CPEACTBAMHM YYEOHOro mpeaMera «XuMusy,
COJIep>KaHKe U TTOCTPOSHHUE KOTOPOTO OIpPEEICHBI B TPOrpaMMe 10 XUMUHM C YUETOM CIielIMUKN HAYKU XUMUH, €€ 3HaUCHUS
B TO3HAHUU MNPUPOALI W B MaTEpPUAIbHOM >KU3HU OOIIECTBa, a TakkKe C Y4ETOM OOIUX Ieel U TPUHIIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CpeiHero obmero odpazoanus B Poccutickoit denepanmm.

XUMHSI KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJib B COBPEMEHHOU NUBWIM3AIUHU, B CO3JaHUU
HOBOM 0a3bl MaTepuaibHOU KyJIbTyphl. OHa BHOCUT CBOW BKJaJ B (POPMHUPOBAHUE PAIMOHATHLHOIO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE 1IEJIOCTHOTO MPEJCTABIICHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOJIbI U YeJIoBeKa, KOTOpoe hopMuUpyeTcs
B XMMUH Ha OCHOBE NTOHUMAaHMS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEKIY CTPOECHUEM
BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHSI.

TecHO B3aMMOJEUCTBYSL C JPYITMMHM €CTECTBCHHBIMM HAyKaMHM, XUMHS CTaja HEOTHEMJIEMOW YaCThbIO MHUPOBOU
KYJBTYpPbl, HEOOXOJAUMBIM YCJIOBHEM YCIICIIHOTO TPY/a U )KU3HU KakJA0ro wieHa oOecTBa. CoBpeMEHHAsi XMMUS KaK HayKa



co3ujareibHasl, Kak HayKa BBICOKMX TEXHOJIOTMH HampaBiieHa Ha peuleHHe IN00ajIbHBIX MPOOJIIEM YCTOMYMBOIO pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIIEBOM, SKOJIOTUUECKON OE30IMACHOCTH U OXPaHbI 37J0POBbSL.

B cooTtBercTBUU ¢ 00IIUMU IESIMU U MPUHITUIIAME CPEIHEr0 OOIIEero 0Opa3oBaHusl COACPKaHUE MPeAMETa « XUMHUSD)
(10-11 xuaccel, 0a30BBIi YpOBEHb H3Y4YCHHS) OPUEHTHPOBAHO IPEHMYIIECTBEHHO Ha OOINEKYJIHTYPHYIO IOATOTOBKY
oOyuaromuxcs, HeoOOXOIUMYIO UM JUIsl BBIPAOOTKM MHPOBO33PEHUYECKMX OPUEHTHPOB, YCHEIIHOTO BKIIOUYEHUS B KU3Hb
colyma, poJ0JKEHHsI 00pa30BaHus B PA3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBisioliMMy  IpeaMeTa «XUMUs»  SBIAIOTCS 0a30Bble Kypchl — «Opranunyeckas xumus» u  «OOmas u
HEOpraHWYecKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHWI [0 HEOPTaHMYECKOW XMMHUU (C BKIIIOUEHHEM 3HAHW U3 00IIel XxumMuu) U opranudeckoil xumuu. GopmupoBanue
JAaHHOM CHCTEMbl 3HAHMW NpPU H3YyYEHUU MpeAMeTa o0ecreuMBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCETO MHOT000pa3us
BEILIECTB HA OCHOBE OOLIUX MOHITHUH, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa conepxaHusi KypcoB — «Oprannyeckas xumus» u «OOmas U HeopraHuyeckas XuMus» chopmMupoBaHa B
porpaMme Mo XMMHU Ha OCHOBE CHCTEMHOIO MOAXOAAa K M3YYEHHUIO y4eOHOro Marepuayia U oOyCJIOBIIEHA HCTOPHUYECKHU
00OCHOBaHHBIM pa3BUTHUEM 3HAHUU Ha OMNPEACIEHHBIX TEOPETHUECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKOd XHUMHH
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOECHUSI OPraHWYECKHX COCAUHEHUH, & TaKKE€ Ha YPOBHE
CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX MPEACTABIECHUN O CTpOoeHUM BeecTB. CBeAeHMsI 00 M3ydaeMbIX B Kypce BEIIEeCTBax
JAI0TCA B Pa3BUTUU — OT YIJIE€BOJAOPOJIOB J0 CIOKHBIX OMOJIOrMYECKH aKTUBHBIX COeIMHEHUN. B Kypce opraHnyeckoi XumMmuun
MOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl MEPBOHAYAIbHBIE MPEICTABICHUS O
XUMHUYECKON CBS3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB, 3aBUCMMOCTH CBOWCTB BEIIECTB OT HMX CTPOEHHUSA, O
XAMUYECKOU pEaKInH.

[Ton HOBBIM yTJIOM 3peHUSs B IpeaMeTe « XuMus» 0a30BOr0 YpOBHS pacCMaTpUBAETCS U3yUEHHBIM Ha YPOBHE OCHOBHOTO
oO01ero oopa3oBaHusl TEOPETUUECKHUN MaTepHUall U (PAKTOJIOTMUECKUE CBEJICHUS O BEILIECTBAX U XUMUYECKOHN peakuuu. Tak, B
4acTHOCTH, B Kypce «O0miasi 1 Heopranuueckasi XuMus» oOy4arolIMMCs MIPEA0CTaBISAETCS BO3MOKHOCTh OCO3HATh 3HAUCHHE
NEPUOANYECKOTO 3aKOHA C OOIETEOPETUUECKUX M METOAOJIOTMYECKUX MO3UIHi, MIy0Ke MOHATh HCTOPUUYECKOE M3MEHEHUE
(yHKIIHIA 5TOTO 3aKOHA — OT 0000IIaroNIeH 10 00BICHSIONICH 1 MPOTHO3UPYIOIEH.



Enunas cucreMa 3HaHMM O BaKHEHINMX BEIIECTBAX, MX COCTaBe, CTPOCHHMH, CBOWCTBaX M NPHUMEHEHHM, a TaKXKe O
XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IIPOTEKaHMUs AONOonHsAeTcs B Kypcax 10 u 11 kimaccoB anemenTamu
collepKaHUsl, MUMEIOIMMH KYyJbTYPOJIOTUYECKU W MPUKIATHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAaHUIO
B3aUMOCBSI3M XMMHH C JAPYTMMH HayKaMH, pPacKpbIBalOT €€ pOJib B IIO3HABATEIIbHOM W NPAKTUYECKOM AESITEIbHOCTU
YeJI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHUS K IIPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX IPUIIOKEHUI
XUMHH, MOMOTAOT BBITYCKHUKY OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJIEMAax, CBSI3aHHBIX C
XUMHEH, KpUTHUECKU OCMBICIMBATh HH(POPMALUIO U IPUMEHSATH €€ [l IONOJIHEHUS 3HAHUH, PEIICHNS HHTEIIEKTYyaJIbHbIX U
AKCIIEPUMEHTAJIbHBIX HCCIEI0OBATEIbCKUX 3a7ad. B 1enom coaep:kaHue ydyeOHOro mpeamera «XUMHUsS» JaHHOTO YPOBHS
M3YUYCHHS] OPUEHTUPOBAHO Ha (GOpMHUPOBAHUE Y O0YUAIOIMMNXCSI MUPOBO33PEHYECKON OCHOBBI JJIsl MOHUMaHUs (UII0COPCKUX
ueH, TakuX Kak: MaTepuajbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHMYECKOr0 MHpa, O0YCIOBIEHHOCTh CBOMCTB BEIIECTB
UX COCTABOM M CTPOEHHUEM, ITO3HABAEMOCTbh IPUPOJHBIX SIBICHUI IIyTEM 3KCIIEPUMEHTA U PELICHUS] IPOTUBOPEUNN MEXKITY
HOBBIMU (paKTaMH M TEOPETHUECKHUMU MPEINOCHUIKAMH, OCO3HAHUE POJIM XMMHHM B PELIEHUU HKOJIOTMYECKUX MpoOJeM, a
TaKxe MpooJieM cOEpERKEHUs SIHEPTETHUECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX TEXHOJOTUN U MAaTEPUAJIOB.

B nane pemieHus 3agad BOCHUTAHUS, Pa3BUTHS U COLMAIM3AIMU OO0YYAIOIMXCA NPHUHATHIE TPOrPAMMON MO XUMHUHU
NOJIXOJbl K OINpPEAENCHUIO COJIEp)KaHHA U IOCTPOCHMsI MpeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHHE YHHBEPCATbHBIX
y4eOHBIX JeMCTBHM, MMeIIUX 0a30BO€ 3HAYEHHWE MJIsi Pa3IMYHBIX BHUJOB JACSITEIBLHOCTU: pEIIeHUs MpoOjeM, IMOHUCKa,
aHanu3a M 00paboTku uH(pOpManuu, HEOOXOAUMBIX MJisi MPUOOPETEHUs OMNbITa MPAKTHUECKOW M HCCIEAOBATENIbCKOM
JEeSATENbHOCTH, 3aHUMAIOUIEH BaXXKHOE MECTO B MTO3HAHUU XUMUHU.

B nmpakTtuke npenojaBaHus XMMUU KaK Ha YpOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus, TaK U Ha YPOBHE CpeIHEro oOLIero
oOpa3oBaHMsI, MpPH OIpPENEICHUH COAEPKATEIbHOW XapaKTEpUCTHKU IieJied U3ydeHUs IMpeaMeTa HampaBiIeHHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAJUIUOHHO TMpU3HAETCAs (OPMUPOBAHME OCHOB XUMHUYECKOW HAyKH Kak o0OJacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATETbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJbTYPHI.
C MeToan4ecKoi TOUKY 3peHUs TaKOW MOAXO0 K ONPEACICHUIO 1IeJIe U3yueHus MpeAMETa sIBISETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS INIABHBIMM IEISIMHU U3Y4YeHHs mpeameTa «Xumus» Ha 6azoBom ypoBHe (10 —11 ki)
SABJISIFOTCSL:



e (QopMupoBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH COCTaBJISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa, B OCHOBE KOTOPOH Jie:KaT KIIIOUEBbIC MOHSITHS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUM XUMHUHU, OCBOCHHE S3bIKA
HayKH{, YCBOCHUE U IOHUMAHKE CYITHOCTH JTOCTYIHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKkTepa, O3HAKOMJIEHHE C
UCTOPHUEH UX Pa3BUTHSI U CTAHOBIICHUS;

e (QopMupoBaHuE M pPA3BUTHUE NPEJICTABICHUNA O HAYYHBIX METOJIaX IMO3HAHMS BEIIECTB UM XUMHUYECKHUX PpEaKIIuil,
HEOOXOIUMBIX JJIsl IPUOOPETEHUsI YMEHUI OPUEHTUPOBATHCS B MHUPE BEUIECTB M XUMHUYECKUX SBJICHUHN, UMEIOIINX
MECTO B PUPOJIE, B TPAKTUUYECKON U TOBCEAHEBHOM JKU3HMU;

e pa3BUTHE YMEHHH U CMOCOOOB JAEATEIHHOCTH, CBSI3AHHBIX C HAOMIOACHHEM U OOBSCHEHHEM XHUMHUYECKOTO
AKCIIEPUMEHTA, COOTIOJIEHUEM MPaBU 0€30IIaCHOT0 OOpAaIleHUs C BEIIECTBAMM.

Hapsimy ¢ stum, copepskarenpHas XapakTEpUCTHKa LeNiel W 3a/lad U3y4deHUus IMpeAMeTa B MporpaMme Mo XUMHH
YTOUHEHAa U CKOPPEKTHpPOBaHa B COOTBETCTBUM C HOBBIMH NPUOPUTETAMH B CHUCTEME CPEAHEro o0Iero oOpa3oBaHUS.
CerogHsi B MpenojaBaHuy XUMUHU B OOJBIIECH CTENEHH OTHAETCS MPEANOYTCHHE MPAKTHUYECKOH KOMIIOHEHTE COJICpKaHUS
oOy4eHHMs, OpUEHTHPOBAHHOM Ha MOATOTOBKY BBITYCKHHKA 00HI€00pa30BaTENbHON OpraHU3aluy, BIIAJICIOIEr0 He HAOOpOM
3HaHUH, a QYHKIIMOHATHFHOU ITPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO TOJyYEHUSI 3HAHUN U IPUMEHEHHUS
WX B peaIbHOM KU3HU IS pEIICHUS IPAKTUIECKUX 3a]1a4.

B cBsi3u ¢ 3TMM npu U3ydeHUH npeaMmeTa «XUMHs» TOMHHHUPYIOIIEe 3HAU€HUE NMPUOOPETal0T TaKue LENU M 3ajayu,
KaK:

ajanrtanus OOyYaroImMXCs K YCJIOBUAM JWHAMHUYHO PAa3BUBAIONIETOCS MHpa, (OPMUPOBAHHE WHTEIUIEKTYyaTIbHO
Pa3BUTOI JIMYHOCTH, TOTOBOIM K caMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHITHIO TPAMOTHBIX PEILICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYaIIMsIX, CBI3aHHBIX C BEIIECTBAMU U UX TIPUMECHEHHUEM;

(dopMupoBaHre y 00y4JaroIUXCcsl KJIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE
JUISL pa3UYHBIX BUJIOB JICATEIILHOCTH: PEIICHUs MpoOseM, TOUCKA, aHalu3a U 00paboTKku nHpopMariuu, HEOOXOAUMBIX JIJIs
NpHOOpPETEHUS OMbITa ACSITEILHOCTH, KOTOpask 3aHMMAET BAXKHOE MECTO B TIO3HAHUU XUMUH, a TAKXKeE /IS OI[CHKHU C MO3UIUI
HKOJIOTMYECKOI 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO

cpeay,



pa3BUTHE MO3HABATEIIbHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yYaroMIMXCs: CIOCOOHOCTH
CaMOCTOSTENIbHO MPUOOPETaTh HOBBIE 3HAHUS MO XMMHUU B COOTBETCTBUM C JKU3HEHHBIMHU MOTPEOHOCTSIMH, HUCIOIH30BAThH
COBpPEMEHHBIC HMH(POPMAIMOHHBIC TEXHOJIOTMH I TOMCKA W aHalInM3a Y4eOHOW W HAayIHO-TIONMYJSIpHOW WH(OpMaImn
XUMHUYECKOTO COJICP KaHUS;

dbopMHpOBaHWEe M Pa3BUTHE Y OOYYAIOIMIUXCS ACCOLUMATHBHOIO M JIOTHYECKOTO MBIIUICHUS, HaOII01aTeIbHOCTH,
COOpaHHOCTH, AaKKypaTHOCTH, KOTOpbIE€ OCOOCHHO HEOOXOJMMbI, B YaCTHOCTH, MPU IUIAHUPOBAHUU U MPOBEACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCITUTAHHWE y OOydaromuxcs yOeKIEHHOCTH B TyMaHUCTHYCCKON HANPABJICHHOCTH XHMHH, €€ BaKHOH pOIH B
peIIeHUN TJ00ATBHBIX MPOOJIEM pPalMOHAIBHOTO TPUPOJIOTOIB30BAHMUS, IOTIOJHEHUS DSHEPIETHUYECKUX PECypcoB U
COXpaHEHUsI MPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEepEeKHOTO OTHOIIEHUS K TIPUPOJIE U CBOEMY 3/I0POBBIO,
a TaKkXKe MPUOOpPETEHHUs OIbITa MCIOJIb30BAaHUS TMOJYYCHHBIX 3HAHUM JJIS MPUHATHS TPAMOTHBIX PEIICHUN B CUTYyaIUsX,
CBSI3aHHBIX C XUMHUYECKUMU SBIICHUSIMH.

B ydeOHOM mmane cpemHero o0Iiero oopa3oBaHus MpeaMeT « XUMHS) 0a30BOTO YPOBHS BXOIUT B COCTAB MPEAMETHOM
obmactu «EcTecTBeHHO-HAYyYHBIE TIPEIMETHI.

OOmiee 4uCIIO 4YacoB, OTBEACHHBIX [IJIi M3YyUYEHUsS] XUMHUHU, Ha 0a30BOM YpPOBHE CpEIHEro oO0IIero oOpa3oBaHUs,
coctasisieT 68 yacoB: B 10 kinacce — 34 yaca (1 gac B Henemno), B 11 kiacce — 34 gaca (1 yac B Heeno).



COIEPXAHUE OBYUYEHUA

11 KJTACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMUYECKHUM 3JIeMEeHT. AToM. Sapo atroMa, M30TOMbl. DJIEKTPOHHAsT 000JI0YKa. DHEPreTUYECKUE YPOBHHU, TOAYPOBHH.
ATOoMHBIC OpOHTaNH, S-, P-, 0- 3meMeHThI. OCOOCHHOCTH pacHpeeieHHs 3JICKTPOHOB 10 OPOUTAIIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTYpaLIHs aTOMOB.

[lepuonuueckuit 3akoH u Ilepumoamueckass cucremMa xumuueckux osnemeHToB JI. WM. MenneneeBa. CBs3b
MIEPUOANYECKOrO 3aKkoHa U [lepronnueckoit cucteMsl XuMuyeckux diaeMeHToB J[. . MeHnneneeBa ¢ COBpEMEHHON TEOPHUEN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX
BEILIECTB IO TPyNIaM U MeprojiaM. 3HaYE€HUE MEPUOJUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BemecTBa. XUMHUecKasi CBsI3b. Buabpl XuMruueckoi CBsi3u (KOBAJICHTHAs HEMOJSpHAs U TMOJspHAs, HOHHAS,
MeTajinyeckas). MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOM XUMHUYECKOW CBs3U (OOMEHHBIM M JOHOPHO-AaKIENTOPHBIN).
BopopoaHas cBsi3b. BaieHTHOCTB. DIEKTpOOTpUIIATENBHOCTh. CTENEHb OKUCICHUA. IOHBI: KATHOHBI M AaHUOHBI.

BemectBa MONEKYJISIPHOTO W HEMOJICKYJISIDHOTO CTPOCHMSI. 3aKOH IIOCTOSHCTBA COCTaBa BEHIECTBA. [HIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUINA KPUCTANTMYECKON PEIIETKH.

[TonsTue 0 nucnepcHbIX cucremax. MICTHHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 10715 BELIECTBA B pACTBOPE.

Knaccudukanuss HeopraHuueckux coeauHeHui. HoMeHknaTypa HeopraHWYecKuX BellecTB. ['eHeTHueckas CBsI3b
HEOPraHMYEeCKUX BEIECTB, MPUHALICKAITUX K PA3TUYHBIM KJIaCcCaM.

Xumnueckas peakmus. Kmaccudukamuss XUMAYECKUX PEAKIU B HEOPTaHHMYECKOW W OPraHWYECKOW XHMHH. 3aKOH
COXPaHEHHs MACCHI BELIECTB, 3aKOH COXPAHEHUS U IPEBPAILCHUS SHEPTUU TPU XUMHUECKUX PEAKLIMSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT paslIWyHbIX (akTopoB. OOpaTuMple peakiu. XHWMHUYECKOE pPaBHOBECHE.
DaKkTOpPhI, BIUSAIONIME HA COCTOSIHUE XUMUUYecKoro paBHoBecus. [Ipunmun Jle [llatense.



DnekTpoiuTuueckas auccornuanusa. CuiibHbIC U clla0ble IeKTpoJuThl. Cpesla BOJHBIX PAacTBOPOB BEIECTB: KHCIas,
HEUTpaJIbHAS, IIEJIOYHAs.

OKUCAUTETHLHO-BOCCTAHOBUTEIIBHBIC PEAKITUU.

OKCIepUMEHTAIbHBIE METO/bl HU3YyUYCHHS BEIIECTB U WX NpeBpalleHui: nemMoHcTpaius Tadmun «llepuoandeckas
cucteMa xuMmuueckux sneMmeHToB J[. M. MenneneeBay, mzydeHue Mojeied KPUCTAUIMYECKUX PEIIETOK, HAOIIOJeHUE U
OTIMCaHUE JEMOHCTPAIIMOHHBIX U JJA0OPAaTOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCHIA BOJIOPO/Iia B MIPUCYTCTBUM KaTaau3aTopa,
OTIPEJICNICHHE CpeJIbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHHMBEPCAJIBLHOTO HWHIAMKATOpPA, PEAKIMKM HOHHOTO OOMeEHa),
MPOBEJICHUE MPAKTUUECKOU paboThl «BiusiHue paznuyHbIX PakTOPOB HA CKOPOCTh XUMUUYECKOUN pPEeaKIIUN.

Pacuétnbie 3amaun.

PacyéTel o ypaBHEHHUSIM XUMUUYECKUX PEAKIIMI, B TOM YHCIIE€ TEPMOXUMHUYECKUE PACUEThI, paCYETHI ¢ UCIIOIB30BAHUEM
TIOHSITUS «MAacCOBasi JOJISI BEIIECTBAY.

Heopranuyeckasi xummsi

Hemeramnel. [lomoxenne HemeramnoB B Ilepumoamyeckoit cucreme xumuueckux snemeHToB J[. M. MeHnneneeBa u
OCOOCHHOCTH CTpoeHHUsI aToMOB. dDusnueckue CBOKWCTBA HEMETAJIOB. AJUIOTPOIUSI HEMETAIUIOB (Ha MpUMEPE KUCIOPOJa,
cepsl, pocdopa u yrieposa).

XVMMHUUYECKHE CBOMCTBA BAXKHEWINMX HEMETANIOB (TajoreHOB, cephl, a3ora, docdopa, yriepojga U KpeMHHs) U UX
coeIMHEHUN (OKCHUI0B, KUCTOPOICOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHU ).

[IprmeHeHne BaXKHEUIINX HEMETAIIOB U UX COCUMHEHUMN.

Meramnbl. Ilonoxenune wMerawuioB B Ilepuonnueckor cucreme xumuueckux snemeHtoB [l M. Menpaeneesa.
OcoOeHHOCTH CTPOCHUS DJCKTPOHHBIX 000J04YeK aToMOB MeTauioB. OOmme ¢u3udeckue cBoiicTBa MeTamuioB. CIiiaBbl
METAIIOB. DJIEKTPOXUMHUUECKUN PSAJT HAPSIKEHUI METaJJIOB.

XUMUYECKHE CBOMCTBA BaXHEUINIMX METAUIOB (HATPUM, KaJluil, KaJlblMi, MarHui, aJlOMUHUHN, [IUHK, XpPOM, JKEJIE€30,
Me€Jlb) U UX COEAUHEHUM.

OO6mwme crmocoOb! oTydeHust MeTaJIoB. [I[pruMeHeHre MeTaiioB B OBITY U TEXHUKE.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUYECHUSI BEUIECTB U MX MPEBPALICHUI: W3YyUYECHHE KOJUIEKIMU «MeTalllbl U CIJIaBbD»,
00pa3IloB HEMETA/UIOB, pEIICHUE HSKCIEPUMEHTANIBHBIX 3ajlad, HaOMIOJCHUE U OMHCAaHUE JACMOHCTPAIMOHHBIX U



J1a00PAaTOPHBIX OIBITOB (B3aUMOJIEHCTBUE THAPOKCHIA ATFOMUHMS C PACTBOPaAMHU KHUCJIOT U IIEI0YeH, KaYeCTBEHHbBIE PEaKIIMU
Ha KaTUOHBI METAJLJIOB).

PacuétHnie 3agaun.

Pacuérer Macchl BemecTBa win 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe WM O00BEMY OTHOTO W3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, pacu€Thl Macchl (00bEMa, KOJMUYECTBA BEIIECTBA) MPOIYKTOB PEaKIMH, €CIU OJHO U3
BEIIIECTB UMEET MIPUMECH.

XMMHUA M )KU3Hb

Ponp xumuu B 00ECHEUEHHM SKOJOTHYECKON, SHEPreTUYECKOM W MUIIEBOM O€30MacHOCTH, Pa3BUTUM MEIUIIMHBI.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BENIECTB U XUMUUYECKUX PEAKIIUIM.

[Ipencrapienus 06 0OIMX HAYYHBIX MPUHITUIIAX ITPOMBIIIJICHHOTO MOJYYeHHUS BaXKHEHIITUX BEIIECTB.

YemoBek B MHpE BEIIECTB M MATEPHUAIOB. BAXXHEHUIIHNE CTPOUTEIBLHBIE MaTEpHalibl, KOHCTPYKIHMOHHBIE MaTepHallbl,
KpPacKH, CTEKJIO, KepaMHUKa, MaTepUaIIbl JJIsl JICKTPOHUKU, HAHOMATEpUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIC Y00pEHUS.

XuMusi U 370pOBbE YEJOBEKA: IpaBUJia HCIMOJb30BAHUS JICKAPCTBEHHBIX MpEMapaToB, MpaBuja OE30MacHOro
HCIIOJIb30BaHUs MPENapaToB OLITOBON XMMHUU B MOBCEHEBHON KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzamus MexXnpeIMeTHBIX CBSI3€HM MpU M3ydyeHUU OOIIeH M HeopraHudecko xuMuu B 11 Kitacce ocCyiiecTBIsIeTCs
yepe3 MCMOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATUM, TaK U TOHSITUH, SBISIIOIIUXCSA CUCTEMHBIMH IS
OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE IMOHSATHS: HAy4YHBIM (DAaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CHHTE3, KiIacCupUKaIus,
MepUOANIHOCTh, HAOIOACHNE, SKCIICPUMEHT, MOCITUPOBaHUE, U3MEPECHHE, SIBJICHHE.

®dusuka: mMaTepusi, YJHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, MU30TOM, PAAUOAKTUBHOCThH, MOJIEKYIIA,
SHEPIreTUYECKUI YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOsTHUE BeleCcTBa, (PM3UYECKUE BEIMUYUHBI U €IMHUITBI UX
W3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHus3M, 3KOocHcTeMa, Omocdepa, MaKpo- M MHUKPOSJIEMEHTHI, BUTAMHUHBI, OOMEH BEIICCTB B
OpraHHU3Me.

I'eorpadusi: MunHepasbl, TOpHBIE OPO/IbI, MOJIE3HBIE UCKOTIAEMbIE, TOTIIIMBO, PECYPCHI.



TexHonorus: XUMHUYICCKas IMPOMBIIIJICHHOCTD, MCTAJIIIYpPIruA, IMPOU3BOACTBO CTPOUTCIIbHBIX MaTcpuaioB,
CEIBbCKOXO03SMCTBECHHOE IMPOU3BOACTBO, IMNIICBAA IIPOMBIIIIICHHOCTD, (I)apMaHGBTI/IIIGCKaH IMPOMBIIIJIICHHOCTD, IIPOHU3BOACTBO
KOCMCTHYCCKHUX npcraparos, IMPpOU3BOACTBO KOHCTPYKIMOHHBIX MaTcpualioB, QJICKTPOHHAsA IMPOMBIINIJIICHHOCTD,
HAHOTCXHOJIOTHUH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI' PAMMEBI 110 XUMHNHN HA BA30BOM YPOBHE CPEJHEI'O
OBILEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMS OOYYAIOIIMMHCA MPOTPaMM CPEIHETO OOIIero
oOpa3oBaHMs (JUYHOCTHBIM, METANpPEIMETHBIM M NpeIMeTHbIM). HaydHo-meToauyeckoil OCHOBOM Mg pa3pabOTKu
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS INPOTPAMM CPEAHEr0 OOIIEro O0pa30BaHUS SBISETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOJIXOM.

B cOOTBETCTBUU C CUCTEMHO-AESATENBHOCTHBIM MOJX0JIOM B CTPYKTYpPE€ JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHMS MpEAMETA
«X¥UMUS» HA YPOBHE CPEIHETO 00IIEro 00pa30BaHUs BbIIEIEHBI CIEAYIOMINE COCTABISIONINE:

OCO3HaHHE OOyYaroIMMHCS POCCHUICKOM TpakIaHCKOM HJAEGHTMYHOCTHM — TOTOBHOCTM K CaMOpa3BUTHIO,
CaMOCTOSATEIIBHOCTH U CAMOOIIPEIEIICHUIO;

HaJINYUE MOTUBALUU K O0YUYEHUIO;

L[€JICHAIPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOEXKIECHHH JTUYHOCTHM HA OCHOBE KIIFOYEBBIX LIEHHOCTEW M MCTOPHUYECKHUX
TpaauLil 6a30BOI HAYKH XUMUU;

TOTOBHOCTh U CIHOCOOHOCTH OOYYarOUIMXCs PYKOBOJACTBOBATHCS B CBOEH NEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIMMH LIEJTOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJM4Ke MPABOCO3HAHUSA SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh LEIH U CTPOUTH )KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeIMeTa «XUMHUS» JOCTUTAlOTCA B EIUHCTBE y4ye€OHOM M BOCHUTATEIBHOU
JCSTEIbHOCTY B COOTBETCTBUU C TYMaHHUCTUYECKHUMH, COLMOKYIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U
ujearaMyd POCCHICKOTO TIpakJaHCKOTO OOIIecTBa, MPHUHATHIMU B OOIIECTBE HOpPMaMH W MPaBHJIAMU IOBEJEHUS,
CHOCOOCTBYIOLIMMHU MPOIIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS TMYHOCTH 00YYarOIIMXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPaKaloT CHOPMUPOBAHHOCTH OIbITA MMO3HABATEIBHOU U
MPaKTUYECKON AESTEIbHOCTH 00yYaroUXCsl MO pean3aluy IPUHATHIX B 00LIECTBE IEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .



OCO3HaHUS O0YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U ITPaBOMOPSIKY;

IPEICTAaBIICHUS O COLIMAJIBHBIX HOPMaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIIICHUN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEILHOCTH TMPH CO3JaHUHM YYEOHBIX TPOEKTOB, PEIICHWU Y4YEOHBIX H
MMO3HABATEbHBIX 3a]1a4, BHIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUs], JJOTUKY U apryMEHTbl JAPYTUX NPU aHAJIU3E Pa3IUUHbIX
BUJIOB YUEOHOU JIeATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA .

IIEHHOCTHOTO OTHOIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJICANIO0 OTEYECTBEHHOU XUMMUM;

YBOKEHHSI K MPOIECCY TBOPYECTBA B OOJACTU TEOPUU W MPAKTUYECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO
JOCTIKEHUSI HAYKH €CTh Pe3yNbTaT ITUTEIbHBIX HAOIIOACHUM, KPOMOTIMBBIX dKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSTHHOTO
TPyAa YYEHBIX U PAKTUKOB,;

MHTEpeCca W TMO3HABATEJIbHBIX MOTHMBOB B TOJYYEHUM W TOCIEIYIONIEM aHalin3e HHGOpPMAllUU O TMepPeIOBbIX
JTOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHOW XUMUMU,

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUU, CBSI3AHHBIC C XUMHYECKUMHU SIBICHUSMU, U TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEJICHUE M MTOCTYIKU CBOMX TOBApUIIEH C O3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHHE MOCIEICTBHUI 3TUX MOCTYIKOB,;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbSI:

MMOHUMAaHUs IIEHHOCTEeW 3J0pOBOTO M 0OE€30macHOT0 oOpas3a >KM3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3MUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOJIIoIcHUs TpaBwi 0e30MacHOTO OOpallleHHs C BelIeCTBaMU B OBITY, IOBCEAHEBHOW KWU3HU U B TPYJIOBOM
NEATEIIbHOCTH;

MOHUMAHUS IICHHOCTH TPAaBWJI WHIAWBUIYATbHOTO M KOJUIGKTUBHOTO O€30MACHOTO TIOBEACHHUS B CHUTYaIlUsX,
YIPOXKAIOIINX 370POBbIO U KU3HU JIIOJIEH;



OCO3HaHUS MOCIEACTBUN U HENPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTIKOT0JIsl, HAPKOTUKOB, KypEHUS );

5) Tpy10BOIro0 BOCIMTAHUS:

KOMMYHUKATUBHOM KOMITETEHTHOCTH B Y4EOHO-HCCIEAOBATEIIbCKON ACATEIBHOCTH, OOINECTBEHHO IIOJIE3HOM,
TBOPYECKOM U IPYTUX BUAAX JIEATCIIBHOCTH;

YCTAaHOBKM HA aKTMBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad COIMATbHOW HAMpaBICHHOCTU (B paMKax CBOETO
KJ1acca, IIKOJIbI);

UHTEpeca K MPAKTUUYECKOMY U3YYEHHUIO Mpodeccuil pa3iuyHOTO poja, B TOM YHCIE HAa OCHOBE IPUMEHEHUs
MPEIMETHBIX 3HAHUHN IO XUMUH;

YBOKEHUS K TPYAY, JIOJISIM TpyJa U Pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHUIYyaJIbHOM TpaeKTOPHUH 00pa3oBaHus, Oyaymiei nmpodeccuu u peainsanuu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN
00IIIeCTBA;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1eCO00Pa3HOTr0 OTHOIICHUS K IPUPOJIE, KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHUS TJI00aJBLHOTO XapaKTepa IKOJOTHYECKUX MPOOIeM, BIUSHUS dKOHOMHUYECKHX TPOIECCOB HA COCTOSHUE
MIPUPOJHOM U COLIMATILHOU CPEIb;

OCO3HaHMUsSI HEOOXOAUMOCTH HCIIOJB30BAaHUS JIOCTMKEHMM XMMUU JUIs PEIICHUS BOIMPOCOB PalMOHATIBLHOTO
MPUPOOTIOIB30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEI OKPYXKAKOLIEW NPUPOJHOU Cpene, YMEHHUs IPOTHO3UPOBATH
HeOIaronpusITHbIC YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMACMBIX ACHUCTBUHN U MPEIOTBPAIIATH UX;

HaJIMYus Pa3BUTOTO IKOJOTUYECKOTO MBIIUICHUS, 3KOJIOTMYECKON KYJbTYphI, ONbITA AEATEIBHOCTA SKOJOTHYECKOM
HaIMpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaThCS MMHU B IIO3HABATEIbHOW, KOMMYHUKATUBHOW M COLMAJIBHOM MpPaKTHUKE,
CITOCOOHOCTH M YMEHHSI aKTUBHO MTPOTHUBOCTOSITh UC0JIOTHU XeMO(hOoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM
MPaKTUKH;



NOHMMaHUsl CHEUM(PUKKM XUMUU KaK HayKH, OCO3HaHHA €€ poiu B (POPMHUPOBAHMHU PALUOHAIBHOIO HAYYHOTO
MBILIUIEHNS, CO3JaHUM IIEJIOCTHOTO IPEACTABICHUS 00 OKpYKaloLIEeM MHUpE KaK O €IMHCTBE INPUPOABI U YEIOBEKa, B
MO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MPoOIeM COXpaHEHHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKJIEHHOCTH B O0OCOOOW 3HAYMMOCTH XWUMHH JUII COBPEMEHHOM LMBWIM3AaUUMU: B €€ TIyMaHUCTUYECKON
HaNpaBJIE€HHOCTH M BAXKHOM pOJIM B CO3JaHUU HOBOM 0a3bl MaTepUaJbHOW KyJNbTYpbl, PEHICHUU TIJI00aIbHBIX MPOOJIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM, SJHEPT€TUUECKON, MUIIEBOM U 3KOJOTUYECKON 0€30I1aCHOCTH, B Pa3BUTUHU
MEIUIIMHBI, 00E€CTIEYEHUH YCIOBUH YCIIEIIHOIO TPYAA U SKOJIOTHYECKU KOM(POPTHOM KU3HU KaXA0Tr0 WieHa OOLIECTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHHMMAHMS CYIIHOCTH METOJOB IO3HAHUSA, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS [JIs aHAM3a U OOBSICHEHUsS SBJICHUN OKPYKAIOUIEr0 MHpa U
IPOUCXOSAIINX B HEM N3MEHEHUN, YMEHUS J1e1aTh 0OOCHOBAHHBIE 3aKIIIOUEHHSI HA OCHOBE HAy4HbIX (PaKTOB M MMEIOLIMXCS
JAHHBIX C LEJBI0 NOJYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HMCMOJb30BATh XMMUYECKHE 3HAHUS JUIsl pelIeHUs MpoOJieM B peanbHBIX KU3HEHHBIX
CUTYaLMSIX;

MHTEpECca K O3HAHUIO U HUCCIIEN0BATENBCKON NEATEIBHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HENPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpPA30BAHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX
3HaHUU IO XMMHUH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cpepax npodeccuoHanbHOU NeITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yibTaTbl OCBOEHUS Y4EOHOro mpeaMeTra «XUMUsS» Ha YpPOBHE CPEIHEro oO0Iiero oopa3oBaHUs
BKJIFOYAIOT:

3HaUYUMble JUIST  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYUYAIOIIMXCA  MEXKIUCUUIUIMHApHBbIE  (MEXIPEIMETHbIC)
oOlleHAayYHbIE TOHATHUS, OTpaXalolUe UEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M cHeluduKy METOAOB TMO3HAHUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX (MaTepus, BEUIECTBO, SHEPTus, SBJICHHE, IMPOLECC, CUCTEeMa, HAy4yHBIH (akKT,
MPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, UCCIIeIOBaHNEe, HAOIIOICHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHUe);



yHUBEpCaJbHblE Y4eOHbIE JAEWCTBUA (IIO3HABATEIbHBIC, KOMMYHHMKATHUBHBIC, PETYJIATHUBHBIE), OOECIEUMBAOIINE
(dopMupoBaHue PyHKIMOHAIBHON IPaMOTHOCTH M COLIUAIBHON KOMITIETEHIIMU 00YyYaroIXCs;

CHOCOOHOCTh OOYYAlOIIMXCSl HCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS H
YHUBEpCaIbHbIE YU€OHbIE IEUCTBUS B TO3HABATEIBLHON U COLMAIBLHON MPAaKTHKE.

MertanpeamMeTHble  pe3yapTaTbl  OTPaKalOT  OBJAJECHUE  YHHUBEPCAJIbHBIMU  Y4€OHBIMH  I103HABATEIbHBIMHU,
KOMMYHUKATHUBHBIMH U PETYJISATUBHBIMU ACUCTBUSAMU.

OBiaieHue YHMBEPCAJIbHBIMH Y4eOHBIMH ITO3HABATEIbHBIMHU ACHCTBUAMMU:

1) 0a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSTENbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpENENATh LEAU JCATEIBHOCTH, 3aJaBas IApaMeTpbl M KPUTEPHUM HMX JOCTHMIKEHUS, COOTHOCUTH pE3yJbTaThl
JESATEIBHOCTH C ITOCTaBICHHBIMHU LIEIISIMU;

MCIIOJIb30BaTh MIPU OCBOCHUH 3HAHUI NPHUEMBI JJOTUYECKOTO MBIIIEHUS — BBIACISATh XapaKTepHbIE MPU3HAKU MTOHATUH U
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIH30BAaTh COOTBETCTBYIOIINE MOHATHUSA ISl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIs KIIACCU(PUKALIUU BEIIECTB U XUMUYECKUX PEAKIUI;

YCTaHABJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY U3Y4aEMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE pPacCyXAeHUs (MHAYKTHUBHBIC, JECIyKTHUBHBIC, IO aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSAX, (POPMYIUPOBATH BHIBOJbI U 3aKIIOUEHUS;

MPUMEHSATh B MPOLIECCE MO3HAHMS, UCIONb3YEMbIE B XMMUHU CHMBOJUYECKUE (3HAKOBBIE) MOJIENH, MPeoOpa30BbIBATH
MOJIETIbHbIE TPEACTABICHUS — XMMMYECKUH 3HaK (CMMBOJI) 3JIEMEHTa, XMMHUYecKas (opMmysia, ypaBHEHHUE XUMHUYECKOMH
peakuuu — MpU PELICHUU YYEOHBIX II03HABATEIbHBIX M TMPAKTUYECKUX 3a7ady, NPUMEHATHh Ha3BaHHbIE MOJEIbHBIC
IIPEICTABIICHHUS [IJIS1 BBISIBJICHUS XapaKTEPHBIX PU3HAKOB U3YYa€MBbIX BEIECTB U XMMUYECKUX PEAKIIMIA.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIaJIeTh OCHOBAMH METO0B HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaAKIUH;

(GopMyIUpOBaTh €U U 3a/1a4d UCCIIEIOBAaHUS, UCIIOIb30BAaTh OCTABIEHHBIE M CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIE
BONPOCHl B KayeCTBE WHCTPYMEHTAa MO3HAHUS M OCHOBBI Ui (DOPMHUPOBAHMS THIOTE3bl MO TMPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;



BJQJI€Th  HaBBbIKAMU  CAMOCTOSITEIBHOTO  IJIAHUPOBAHMS U TPOBEJICHUS  YUYEHUYECKHX  IKCIIEPUMEHTOB,
COBEpILIEHCTBOBATh YMEHHS HaOIIOAaTh 3a XOJOM TIPOLIECcCa, CaMOCTOSITENBHO TMPOTHO3UPOBATH €ro  pe3yibTar,
dbopMynupoBath O00O0OIIEHHS M BBIBOJBl OTHOCHTEIHHO JIOCTOBEPHOCTH PE3yJIbTATOB HCCIEIOBAaHUS, COCTaBISATh
000CHOBAaHHBIN OTUET O MPOJIETAHHON padboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIeAOBATEIbCKOM M TMPOEKTHOW NEATETbHOCTH, MPOSBIATH CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IMOHMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO Pa3IUYHBIX METO 0B
MO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTHPOBATHCS B Pa3IUYHBIX HMCTOYHHMKAX HMHPOpMAuu (HAy4IHO-TIOMYJISApHAS JIUTEpaTypa XUMHYECKOTO
COJIEp)KaHusl, CIIPaBOYHbIE IOCOOus, pecypchl MHTepHeTa), aHaNM3UpOBaTh MHPOPMALUIO PA3IWYHBIX BHUIOB U (popm
IPEJICTaBICHUSI, KPUTHUYECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(opMyIHpPOBATH 3aMPOCHl U NPUMEHSATH Pa3IMYHbIE METOJIBI MIPU MOUCKE M 0TOOpe MH(pOpMAUU, HEOOXOAUMOU IS
BBITIOJTHEHMSI YY€OHBIX 3a71a4 OMPECIEHHOTO THIIA;

MpHOOpeTaTh OMBIT HCIOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHA W Pa3IMYHBIX ITOMCKOBBIX
CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (GopMy TMpeacTaBieHuss UHpopMmanuu (CxeMmbl, TpadukHu, JAHarpaMMbl,
TaOIUILIbI, PUCYHKH U JIPYTHUE);

WCIIONIb30BaTh HAYYHBIH S3BIK B KayecTBE CpeICTBa MpU paboTe ¢ XUMHUYECKON uHMOpManuend: NPUMEHSTh
MeXIpeaMeTHbIC (hU3NUeCcKre U MaTeMaTHYEeCKUe) 3HAKU U CUMBOJIBI, POpMYIibl, a00peBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEoOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OBJajieHHe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM JI€CTBUSIMU:

3aJlaBaTh BOMNPOCHI IO CYIIECTBY OOCYXTaeMOH TEeMbl B XOJ€ IUAIOTa W/WIW JUCKYCCHU, BBICKA3hIBATh WJICH,
(bopMyIMpOBaTh CBOM MPEJIOKESHUS OTHOCUTEIILHO BBITTOJIHEHUS TIPEIOKCHHOHN 3a/1a4u;

BBICTYNIaTh C IMPE3EHTAIel pe3yslbTaTOB IO3HABATEIBLHOW JESATENIbHOCTH, MOJYUYEHHBIX CaMOCTOSITEIbHO WITH
COBMECTHO CO CBEPCTHHUKAMU IPHU BBINOJHEHHUH XWMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKONH pabOThl MO HCCIIEJOBAHUIO



CBOMCTB M3y4aeMbIX BEILECTB, peai3alii y4eOHOro MpoekTa u (HOpMyIupoBaTh BBIBOJIBI MO pe3yJibTaTaM MPOBEIEHHBIX
UCCJIeIOBAHUN MyTEM COTJIaCOBaHUS MO3UIUHN B X0J1e 00CYXICHUSI 1 0OMEHA MHEHUSIMU.

OBJiaieHNe YHUBEPCAJIbLHBIMU PEryJIsiITUBHBIMU J€CTBUAMM:

CaMOCTOSTENIbHO TJIaHUPOBATh M OCYILIECTBIIATh CBOKO MMO3HABATENIbHYIO JIEATEIbHOCTD, ONMPENEss € Uelnu U 3aJauH,
KOHTPOJUPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH MpEJIaraéMblil alropuT™M ACHCTBUN MpHU BHITOJIHEHUU
yueOHBIX U MCCIIEIOBATENbCKUX 3aJ1a4, BEIOUpaTh Hanbosee 3pPeKTUBHBIN CITOCOO UX PEIICHUS C YYETOM MOTyUYEeHUS] HOBBIX
3HAHUH O BEIECTBAX U XUMUUYECKUX PEaKIIUSIX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH I€ATETbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATDBI
11 KITACC

IIpenmeTHbIe pe3ysibTaThl OCBOCHUS Kypca «Xumus 11 kiacey

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O XUMHYECKONM COCTAaBIISIONICH €CTeCTBEHHO-HAYYHOM KapTHUHBI MHUpa, POJIH
XUMUU B TIO3HAHWU SIBJICHUN TPUPOJbI, B (POPMUPOBAHUU MBIIUICHUS U KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAILHOMN
rPaMOTHOCTH, HEOOXOIUMOM JJIsl pEelIeHUs MPAKTUYECKUX 3a7ad U AKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J10pPOBBIO U IPUPOAHOM CPELE;

BJIaJICHUE CHUCTEMON XMMHUYECKHUX 3HAHWM, KOTOpasl BKIJIFOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XUMHUYECKUN DJIEMEHT,
aTOM, H30TOI, S-, P-, O- BJIEKTPOHHBIC OpPOMTAIM AaTOMOB, HOH, MOJCKYyJa, MOJb, MOJSPHBIA OO0BEM, BaJICHTHOCTD,
AIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCJICHUS, XMMUYECKasi CBA3b (KOBaJEHTHAas, MOHHAs, META/UIMUECKas, BOJOPOJIHAs ),
KpPUCTAJIMYECKas PEIIETKA, TUIBl XUMUYECKUX PEaKIUW, PACTBOP, JJIEKTPOIMUTHI, HEIIEKTPOJUTHI, SJICKTPOIUTHYECKAS
JMCCOILMAIINS, OKUCIIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOW PEaKIIMH, XMMUYECKOE PAaBHOBECHE); TEOPUHU U 3aKOHBI
(Teopus PAEKTPOJUTHIYECKON ITHUCCOIMalNK, nepuoandeckuid 3akoH [{. 1I. MeHeneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXPAHEHHUS M MPEBPAIICHUS SHEPTUM NP XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUN SI3bIK XMMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIHME B OCHOBE MOHUMAHUS TMPUYUHHOCTA U CHUCTEMHOCTH XUMHYECKHUX SIBIICHUH,



(hbaKTOJIOTMYECKHE CBEICHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIIOJIb30BAHUN BAKHEUIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U NIPAKTUYECKOM ESITEILHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHUW BBISBIATh XapaKTEpHbIC TPU3HAKA TIOHSITHM, YCTaHABIUBATh WX B3aUMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIONINE OHSATHUS MPU OMMUCAHUN HEOPTaHUUECKUX BEIIECTB U UX MPEBPAILICHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCMOIB30BATh XMMUUECKYIO0 CUMBOJIUKY JIJISl COCTaBIIEHUsI (POPMYJT BEUIECTB U YpaBHEHUN
XUMHUYECKUX peakiui, cucteMarnueckyro HoMeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHHS OTACIIBHBIX HEOPTaHUYECKHUX
BelecTB (yrapHblii ra3, yrieKUciblil ra3, aMMHaK, raiéHas u3BecThb, HeraméHas u3BecTh, MUThEBAsI COJa, MUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUI ONPENENATh BAJCHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX AJIEMEHTOB B COCIUHEHUSIX
Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKAs, BOJOPOIHAS) B COCAUHEHUSIX, THUII
KPUCTAJUTMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA (aTOMHAsA, MOJICKYJIsipHAsi, MOHHAs, METAJNINYECKasl), XapaKTep Cpe/ibl B
BOJIHBIX PaCTBOPAX HEOPTAHUYECKUX COCAUHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHMI YCTaHABIMBATh NPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB IO HX COCTaBy K
OTpeIeIEHHOMY KJIacCy/Tpynne CoeAMHEHUN (ITPOCThIe BEIIECTBA — METAUIbl U HEMETAILIbI, OKCUbl, OCHOBAHHUS, KUCIIOTHI,
aMmdoTepHbIe TUAPOKCUIBI, COTIH);

c(hOpMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICH Mepuoandeckoro 3akona /[. 1. MenaeneeBa u 1eMOHCTPUPOBAThH €0
CUCTEMATU3HUPYIOITYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITNY;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKUX JIEMEHTOB 1—4 mepuoaos
[Mepuonnyeckoit cuctembl xumuueckux aviemMeHToB J[. WM. MenneneeBa, HCIONB3ysl MOHATHS «S-, P-, O-3JIEKTpOHHBIC
opOuTaNN», «IHEPreTUYECKUE YPOBHU», OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUYECKHUX IJIEMEHTOB U HX
COCIMHECHUH MO nepuoiam u rpynmnam llepruoanueckon cucreMbsl xumudeckux sineMeHToB 1. . Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh (OMUCHIBATH) OOIME XUMUYECKUE CBOMCTBA HEOPTaHWYECKUX BEIICCTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXkIaTh CYIICCTBOBAHME TECHETHUYECKOM CBSI3U MEXJYy HEOPraHMYECKMMH BEIIECTBAMHU C
MTOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH IO PA3IMYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyronmx BeEIECTB, TEIIOBOMY 3(P(EKTy peakiuu, W3MEHEHHIO CTENECHEW OKHCICHHSI DJIEMEHTOB, OO0paTUMOCTU
pEeaKIlMM, YYaCTUIO KaTaau3aTropa);



c(hOpMHUPOBAHHOCTh YMEHHUM COCTABISATh YPABHEHUS PEAKIMI pa3IMYHBIX TUIIOB, MOJTHBIE U COKPAIIEHHBIE YpaBHEHUS
peakiuii HOHHOTO OOMEHA, YUUTHIBAs YCIOBHUS, PU KOTOPHIX 3TU PEAKIIUU UIYT 10 KOHIIA;

c(hOPMHPOBAHHOCTh yYMEHUN TIPOBOJAUTH PEAKIIMH, TOATBEPKIAIONINE KAYEeCTBEHHBIH COCTaB  Pa3JTHMYHBIX
HEOPraHMYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

c(hOPMHUPOBAHHOCTh YMEHHH paCKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH MOCPEACTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;

c(hOPMHUPOBAHHOCTh YMEHUM OOBSCHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW PEAKIUU OT Pa3IMYHBIX (PAKTOPOB;
XapaKTep CMEIEHU XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO Bo3aecTBus (npunuun Jle lllatense);

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XHUMHYECKHE IIPOIIECCHI, JIEKAIMEe B OCHOBE MPOMBIIUICHHOTO
MOJIyYeHHUS] CEPHOM KHCIIOThI, aMMHaKa, a Takke C(OPMUPOBAHHOCTH MPECTaBICHUN 00 OOIIMUX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIEMaX XUMUYECKOT0 IPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHMI MPOBOJUTH BBIUUCICHHS C KCIOJIb30BAHMEM IIOHSTHUSA «MaccoBasi JOJis BellecTBa B
pacTBOpe», OOBEMHBIX OTHOILIECHUN ra30B MPU XMMHUYECKHX PEaKLMAX, MACChl BEIIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe WM 00BEMY OJHOTO M3 YYACTBYIONIUX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(pdekTa peakiuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLICHUS U COXPAHECHUS SHEPTUH;

c(OPMUPOBAHHOCTh YMEHHI COOMIOAaTh MpaBWIa IMOJB30BAHUS XUMHUYECKOM mMocyAod H  JabOpaTOPHBIM
o0opyoBaHUEM, a TaKXke IMpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUMUSMH MO BBIIOJHEHHUIO
71a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHITIOJIHATh XUMUYECKUM SKCTIEPUMEHT (Pa3iIoKeHHE MEPOKCHIa BOAOPOIa
B IPUCYTCTBUHU KATaJIU3aTOPA, ONPEAECIEHNUE CPEABI PACTBOPOB BEUIECTB C MMOMOIIBI YHUBEPCAIBHOTO UHINKATOPA, BIUSHUE
pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaklnu, peakiiii HOHHOr0 0OMeHa, KaueCTBEHHbIE PEaKIMKU Ha Cyibdar-,
KapOoOHaT- U XJOPUA-AaHHOHBI, HAa KAaTUOH aMMOHMS, PEIICHHE SKCHEPUMEHTAIBHBIX 3a7ady Mo TemaM «MeTtamie» u
«HemeTamne») B COOTBETCTBUU C MpaBUJIAMU TEXHUKUA O€30MACHOCTH TPH OOpAIlleHUH C BEIIECTBAMHU U J1a0OpaTOpPHBIM
o0opyI0BaHUEM, MPEICTABIATh PE3yIbTAThl XUMUYECKOTO JKCIEpUMEHTa B (hOpPME 3aliCh YpaBHEHUN COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTAaTOB;



c(hOPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH aHAIM3UPOBATH XHUMHYECKYI0 HHGPOPMAIMIO, IMOJYyYaeMyl0 U3 pPa3HbIX
MCTOYHHUKOB (CpeACTBAa MACCOBOM KOMMYHMKAIUU, IHTEpHET U Apyrux);

c(OpPMHUPOBAHHOCTh YMEHUN COOIOATh MpaBHia SKOJIOTMUYECKU IIEeTIeCO00pa3HOTO MOBEACHUsI B OBITY W TPYHAOBOH
NEATEIbHOCTH B LENSAX COXPAHEHUS CBOETO 3J0pPOBbsi M OKpYXKAIOleW NPUPOJHON Cpelbl, OCO3HABaTh OMACHOCTh
BO3/ICHCTBUS HA JKUBBIE OPraHU3MbI OINpPEACNIEHHBIX BEIIECTB, MOHUMAas cMbica nokaszatens [1/IK, moscHsITh Ha mpumepax
CIOCOOBI YMEHBIIIEHHUS U MTPEAOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPTraHU3M YelIOBEKa,

JUIsE OOy4YaromIMXCSd C OrPAHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSi: YMEHUE MPUMEHSATh 3HaHUS 00 OCHOBHBIX
JOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;



11 KJIACC

KoJsmuyecTBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB u u(posbie
Ne ni/m pasi Konrpoabueie IIpakrnyeckue (uitcpp )
TeM MPOrPaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
CrtpoeHune aTOMOB.
[Tepunoauueckuii 3aK0H U
1.1 [lepnomuveckas cucrema 3 1 0 https://lesson.edu.ru/04/10
XUMHYECKHUX 3jieMeHToB /[[. 1.
Menneneena
1.2 XUMUYCCKUE PEaKIINU 6 1 1 https://lesson.edu.ru/04/10
C :
1.3 TPOCHHE BEMECTEa 4 1 0 https://lesson.edu.ru/04/10
MHoroob6pasue BeecTB
Hroro mo pasnery 13 https://lesson.edu.ru/04/10
Paznen 2. Heoprannueckasi Xumust
2.1 Merasuts 6 0 https://lesson.edu.ru/04/10
2.2 Hemerasibl 9 1 https://lesson.edu.ru/04/10
C
2.3 B3h HEOPTAIHECKi 1 2 0 0 https://lesson.edu.ru/04/10
OpraHUYECKUX BEIIECTB
Hrtoro mo pazneny 17 https://lesson.edu.ru/04/10

Pa3znea 3. Xumud u :Ku3Hb



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

3.1 XUMUS Y )KU3Hb 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



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

11 KIIACC

3HavyeHue
MEePUOUYECKOr0 3aKOHA U
CHUCTEMbI XUMUUYECKUX
anemeHToB [I. 1.
MenpeneeBa B pa3BUTUA

KoJsmm4yecTBo yacos JJIeKTPOHHBIE
Ne Hara
uugposbie
n/ Tema ypoka Bcer  Konrtpoabnsl IIpakTnyecku  M3y4eHH
o0pa3oBaTe/ibHbIE
| 0 e padoThbl e padoThbI A
pecypcsl
XUMHYECKHUMN IJIEMEHT.
ATOM. DIIEKTpOHHAS
KOH(UTYypalusi aTOMOB
duryp y https://lesson.edu.ru/04/1
1 [Tepuoauueckuii 3aK0H U 1 0 0 0
IICXD, ux cBs3b C -
COBPEMEHHOU TEOpUEN
CTPOCHHSI aTOMOB .
CrapToBasi KOHTPOJIbHAS https://lesson.edu.ru/04/1
2 1 1 0
pabota Nel 0
3aKOHOMEpPHOCTH
W3MEHEHUS CBOWCTB
XUMHYECKUX DJIEMEHTOB U
UX COCIUHEHUU MO
3 rpyImaM 1 MeproaaM. 1 0 0 https://lesson.edu.ru/04/1

0



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

HayKu

Crpoenue BemiecTsa.
XHUMHUYECKas CBA3b, €€
BHJIbI; MEXaHU3MBI
o0pa3oBaHuUs
KOBAJICHTHOM CBSI3H.
Bopoponnas cBs3b

https://lesson.edu.ru/04/1
0

BanenTtHoCTb.
DJIEKTPOOTPHULIATEIILHOCTD
. CTerneHb OKUCIICHHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOCHUSA
[IoHsATHE O TUCTIEPCHBIX
cucreMax. MctuHHBIC 1
KOJUIOWIHBIE PACTBOPBHI.
MaccoBas 107s
BEIIIECTBA B PACTBOPE

https://lesson.edu.ru/04/1
0

https://lesson.edu.ru/04/1
0

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COECIMHEHUM.
I'eneTnueckas cBSI3b
HEOPTraHUYECKUX

https://lesson.edu.ru/04/1
0



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

BCHICCTB, pa3JIMIHbIX
KJIaCCOB

Knaccuduxanus
XUMHYECKUX PEAKINI B
HEOPTraHUYECKON U
OPTraHUYECKON XUMHH.
3aKOH COXpPAaHEHHS MaCChI
BEIIECTB; 3aKOH
COXpPaHEHUS U
MIPEBPAILICHUS YHEPTUH
MIPU XUMUYECKUX
peaxkuusax

https://lesson.edu.ru/04/1
0

10

11

12

CKOpOCTh peaKny.
OG6paTuMble peaKIIyH.
XUMHUYECKOE PaBHOBECHUE

[Ipaktuueckas padora Ne
1. «BnusiHue pa3nnuHbIx
(akTOpOB Ha CKOPOCTH
XAMUYECKON PEAKIIH»

DIIEKTPOIUTAYECKAS
nucconuanus. [lousatue o
BOJIOPOJIHOM IOKa3artesie
(pH) pactBopa. Peakiuu
MOHHOTO OOMEHa.
I'maponu3 opraHnveckux

https://lesson.edu.ru/04/1
0

https://lesson.edu.ru/04/1
0

https://lesson.edu.ru/04/1
0



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

N HCOPIraHN4YCCKUX
BCIICCTB

13

OKHuCIUTEIIBHO-
BOCCTAaHOBHUTEJIbHEIE
peakiuu. [Tonsatue o6
AIEKTPOJIN3E PACILIIABOB U
pacTBOPOB COJEN

https://lesson.edu.ru/04/1
0

14

AnMUuHHCTpaTUBHAS
KOHTpOJIbHAs paboTa
«Teopernueckne OCHOBBI
XUMUN

https://lesson.edu.ru/04/1
0

14

16

17

Mertaiisl, UX MOJI0KECHHE
B [lepnoanyeckon
CHUCTEME XUMHUYECCKHUX
anemeHToB [[. U.
MenpgeneeBa u
O0COOEHHOCTH CTPOECHUS
aTomMoB. O01IHe
(bu3uYecKue CBOMCTBA
METAIIJIOB

CnaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUN PAJT

HANPSDKEHUN METAJIJIOB

XUMHUYECKUE CBOMCTBA
BAXKHEUIIINX METAJLJIOB

https://lesson.edu.ru/04/1
0

https://lesson.edu.ru/04/1
0

https://lesson.edu.ru/04/1
0



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

(HaTpui, Kanui, KaJIbIUH,
MarHui, allFOMUHUAN) U UX
COCIUHCHMI

18

XUMHUYECKUE CBOUCTBA
[IMHKA, JKeJIe3a U UX
COEIMHEHUN

https://lesson.edu.ru/04/1
0

19

XUMHUYECKUE CBOUCTBA
XpoMa, MEJIN U UX
COEeIMHEHUN

https://lesson.edu.ru/04/1
0

20

[Ipaktruueckas padora Ne
2. "Pemntenne
AKCIIEPUMEHTAILHBIX
3aJ1a4 110 TEME
«Mertame»"

https://lesson.edu.ru/04/1
0

21

22

Hewmetamnel, ux
MOJIOKEHHE B
[Tepnoanueckoit cucreme
XUMUYECKUX IJIEMEHTOB
J. 1. MenpaeneeBa u
0COOEHHOCTH CTPOECHUS
aTOMOB

dusnyecKrne CBOMCTBA
HEMETAJUIOB. AJIOTPOIUA
HEMETaJIOB (Ha puMepe
KHUCIIOpOia, CEephl,

https://lesson.edu.ru/04/1
0

https://lesson.edu.ru/04/1
0



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

docdopa u yriaepoaa)

XUMHYECKUE CBOMCTBA

https://lesson.edu.ru/04/1

23 rajioreHoB, Cephbl U UX 0

COCIUHCHMI

XHMIECKIC CBOHCTBA https://lesson.edu.ru/04/1
24 azoTta, ¢pocodpa u ux 0

COCIMHCHUI

XHMIECKHC CBOHCTBA https://lesson.edu.ru/04/1
25 yraepoaa, KpeMHUS U X 0

COCTMHCHUI

Hpmmenerne BaKHCHIIIX https://lesson.edu.ru/04/1
26 HEMETAJIOB U UX 0

COCTMHCHUI

O06o006mIeHHe U

cUCTeMaTu3aIus 3HaHUM

o TeMe «HemeTramby.
27 Brruucienus mo https://lesson.edu.ru/04/1

YPaBHEHUSIM XUMHUUYECKUX 0

peakiu u

TEPMOXUMHUYECKHE

pacy€ThI

[TpakTudeckas padora Ne
28 3. «Pemienue https://lesson.edu.ru/04/1

OKCIICPUMCHTAJIbHBIX
3aJa4d I10 TEMC

0



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

"HemeTtasuib'»

29

30

31

KonTponbnas padota Ne3
«Mertaue) n
«HemeTtamien

Heoprannueckue n
OpraHU4eCKUE KHCIIOTHI.
Heoprannueckue n
OpraHU4eCKHE OCHOBAHUS

AMdotepHsbie
HEOPTraHUYECKUE U
OpPraHUYECKHUE
COCJIMHCHMS.
I'eneTnyeckas cBSI3b
HEOPraHUYEeCKUX U
OPTraHUYECKUX BEIIIECTB

https://lesson.edu.ru/04/1
0

https://lesson.edu.ru/04/1
0

32

33

AJIMUHTHUCTpaTUBHAs
KOHTpOJIbHas padoTa.

[IpeacraBnenus 06
OOLIMX HAyYHBIX
MPUHIMIAX
ITPOMBILIIEHHOTO
ITOJIyYEHHMS BAKHEUIINX
BEIIECTB

https://lesson.edu.ru/04/1
0

https://lesson.edu.ru/04/1
0

34

YenmoBek B MUpE BEIIECTB
Y MaTepuaioB XuMHs U

https://lesson.edu.ru/04/1
0



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

3A0pPOBLC UCIOBCKA

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34




HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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