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MHNOACHUTEJIBHAS 3AIINCKA
[IporpaMMa 1o XHMMHUU Ha YpPOBHE CcpeAHero oobmero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE

®denepanpHoro 3aKkoHa 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepariumy, TpeOoOBaHUMA
K pe3yJbTaTaM OCBOEHUS (enepalibHOI 00pa30BaTeIbHOM MPOrpaMMEbl cpeiHero ooero oopazosanus (OOII
COO), npencraBneHHbIX B DefepaibHOM rocyIapcTBEHHOM oOpaszoBaTenbHOM cTanaapre COO, ¢ yuérom
Konuenmuu npenonaBanus yde6Horo npeaMera «XuMus» B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoii
®denepanuu, peai3yoIUX OCHOBHBIE 00pa30oBaTeNbHbIC IPOrPAMMBI, 1 OCHOBHBIX MOJI0KeHUl «CTpaTeruu
pasBuTus Bocniutanus B Poccuiickoit @eaepannu Ha nepuon 1o 2025 roga» (Pacnopspkenue [IpaBuTenbpcTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MpOrpamMMbl 10 XUMUH, K ONPEACTICHUIO 0011Iel cTpaTerui 00y4eHUs,

BOCIIUTAHMS U Pa3BUTHUS O0YUAIOUINXCS CPEICTBAMU yueOHOro mpeamMera « Xumus» ais 10-11

KJJaccOB Ha 0a30BOM YpPOBHE COCTaBMWJIM  KoHUentyalpHble nojoxenus @OIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIeJIeH, CoJiepKaHus, pe3yIbTaToB 00yUeHUs U TpeOOBaHUN K YPOBHIO ITOJITOTOBKH
BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, I10JIy4aeMOE BBITYCKHUKaMHU 00I1e00pa30BaTeIbHOM OpraHu3aluu,
ABJISICTCA HEOTHEMIIEMOM 4acThio UX 00pa3oBaHHOCTH. OHO CIIy’KMT 3aBEpLIAIOIIUM 3TAllOM pealu3aluu Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YypOBHE KJIIOUEBBIX LIEHHOCTEH, NPUCYLIMX LEJIOCTHOM CUCTEME
XMMHUYECKOro 00pa3oBaHMs. OTH IIEHHOCTH KacaloTCs IO3HAHUS 3aKOHOB TMPUPOABI, (HOPMHUPOBAHMS
MHUPOBO33PEHUS U 001N KyJIbTYphl UEIOBEKa, a TAKKE IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO M MPUPOHON cpefie. Peanusyercs xuMudeckoe o0pazoBaHue 00y4aroOLIXCsl HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHUsl CPEACTBAMU y4eOHOro mpeaMera «XUMUs», COJAEpKaHUE U MOCTPOEHHE KOTOPOTO
OIpeJIeJIEHBI B IPOrpaMMe M0 XUMHUH ¢ YYETOM celM(PUKHY HayKd XUMHH, €€ 3HaU€HUs B TO3HAHUU ITPUPOIbI
U B MaTepUaIbHOM JKM3HU OOIIECTBa, a TaKkKe ¢ y4€TOM OOLIMX Liesell U MPUHIUIOB, XapaKTepU3yIOIIUX
COBPEMEHHOE COCTOSIHUE CUCTEMBI Cpe/IHEro ob1ero oopazoBanus B Poccuiickoil ®deneparui.

XUMHSL KaK »JJIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK HIpaeT oco0ylo poJib B COBPEMEHHOMH
[IUBWIIN3ALUY, B CO3/IaHUM HOBOU 0a3bl MaTepHaIbHOM KyJIbTypbl. OHA BHOCHUT CBOM BKIJIaj B (pOopMUpOBaHHE
palMoHaTBFHOTO HAYYHOTO MBIIICHHS, B CO3/JaHHE 1IETIOCTHOTO MPEICTaBICHUS 00 OKPY’KaIOIIeM MHUpE Kak O
€IMHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe (HopMUpyeTcs B XMMHMU Ha OCHOBE NMOHMMAHUS BELECTBEHHOTO
COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHMS B3aMMOCBS3M MEXKIY CTPOEHHEM BEILECTB, MX CBOMCTBAMHU U
BO3MOKHBIMHU 00JIaCTSIMU TPUMEHEHHS.

TecHO B3aMMOJENCTBYSl C APYTHMHU €CTECTBEHHBIMU HayKaMM, XMMUS CTajla HEOTHEMJIEMOM YacThIO

MHpOBOfI KYJbTYPHI, HCOGXOI[I/IMBIM YCJIOBUCM YCIICIIHOI'O TPpyda U KU3HU KaKA0I'0 YWICHA O6IJ_ICCTBa.



CoBpeMeHHas XMMHUsI KaK HayKa CO3MJATeNIbHasA, KaK HayKa BBICOKMX TEXHOJIOTMI HAIllpaBJIeHA Ha PEILECHUE
rJI00ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUSI UYEIOBEUECTBA — CHIPHEBOM, IHEPIETUUYCCKOW, MHUIIECBOMH,
HKOJIOTUYECKOM 0€30MacCHOCTH U OXPaHBI 3JOPOBBSI.

B cooTBeTcTBHM C OOLIMMH LENSIMU U NMPUHIUWIAMH CpeaHEero odmiero odpa3oBaHusi COIEpKaHUE
npeamera «Xumus» (10-11 kimaccsl, 6a30BbI YPOBEHb W3YYEHHUS) OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOMICKYJITYPHYIO IOATOTOBKY OOYYArOIIMXCSl, HEOOXOMUMYIO UM JUIsl BBIPAOOTKH MHPOBO33PEHUYCCKHX
OPHEHTUPOB, YCIICIIHOTO BKIIOYCHHUS B KHU3Hb COLIMYMA, IIPOJIOKEHIUS 00pa30BaHuUs B Pa3IUYHBIX 00IaCTsX,

HC CBA3aHHBIX HCITOCPCACTBCHHO C XHUMHEH.

CocraBnsiromiuMu  ipeamMeTa «XUMHs SBISIOTCS 0a3oBble Kypchl — «OpraHnuyeckas XUMUS» U
«OO0m1asi 1 HeopraHu4eckas: XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUSI KOTOPBIX SIBISIFOTCSI OCHOBBI
0a30BO HAyKH: cHCTEMa 3HAHUI 10 HEOPraHWYECKOW XMUMHHU (C BKIIOYEHHEM 3HAHUU U3 OOIIeH XUMHH) U
oprannyeckoil xumuu. GopMUpOBaHUE JTaHHOM CHUCTEMBbl 3HAHUW MPU U3YyYEHUH IpeaMeTa oOecreunBaeT
BO3MOKHOCTh PaCCMOTPEHUSI BCEIrO MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIUX MOHSATUN, 3aKOHOB M TEOPHIA

XUMHU.

Crpykrypa conepxaHus KypcoB — «OpraHuueckas Xumus» U «OOIIass 1 HEOPraHUYECKask XHUMHDY
copMHpOBaHa B ITPOrpaMMe 110 XUMHUH Ha OCHOBE CUCTEMHOTO MOJIX0/1a K U3yUCHHIO YUeOHOTO MaTepralia u
00yCJIOBJICHAa HCTOPHYECKH OOOCHOBAHHBIM PAa3BUTHUEM 3HAHUI Ha ONPEICIEHHBIX TEOPETHUECKUX YPOBHSIX.
Tak, B Kypce OpraHMUYECKOW XMMHUH BEIIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHSI
OpPTaHUYECKUX COCAMHEHUH, a TaKKe Ha yYPOBHE CTEPCOXUMHUYECKUX U IJICKTPOHHBIX IMPEICTABICHUH O
cTpoeHuu BeniecTB. CBeleHNsI 00 U3y4aeMbIX B Kypce BEIECTBAX MAIOTCS B PA3BUTHH — OT YIJIEBOJIOPOJIOB
70 CIIOXHBIX OMOJIOTMYECKH aKTHUBHBIX COCAMHEHHH. B Kypce OpraHMYecKON XUMHH TOJTYYaloT Pa3BUTHE
cOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs TIEPBOHAYAIBHBIC IPEICTABICHUS O
XHUMHAYECKON CBS3H, KIACCU(UKAIMOHHBIX TPU3HAKAX BEIECTB, 3aBUCHMMOCTU CBOMCTB BEIIECTB OT HX
CTPOCHUSI, 0 XUMHUYECKOH PEAKIINH.

[To HOBBIM YTJIOM 3pEHUS B MPEAMETe « XUMHs» 0a30BOr0 YPOBHS paCCMAaTPHBACTCS U3yUCHHBIN Ha
YPOBHE OCHOBHOTO OOINEro 0Opa30BaHHsI TEOPETHYCCKHA MaTepuall U (PaKTOJIOTMYSCKHE CBEICHHUS O
BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas W HEOpPraHWYecKas XUMHUSD»
O0yYaroIuMCsl  MPEIOCTABISICTCS BO3MOXHOCTh OCO3HATh 3HAYCHHE TEPUOJUYECKOTO0 3aKOHA C
OO0IIETEOPETUYCCKUX U METOMOJIOTMYCCKUX MO3MIINN, TIIy0XKe MOHITh HCTOPHUUECKOE M3MEHEeHUE (YHKIIMN
ATOTO 3aKOHA — OT 0000MIaoNIe 10 O0BSICHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUHN O BaXKHEUIIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH, CBOMCTBAX M MPUMCHCHHH,
a TaK)Ke 0 XMMHYECKHX PEAKIUAX, UX CYIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAaHHUs JOMOJHIETCs B Kypcax 10
u 11 KIaccoB BIIEMEHTaMU COJICPKAHUS, UMEIOIIUMH KYJIbTYPOJIOTHYSCKUI M MPUKIATHON XapakTep. DTh

3HaHMS CIOCOOCTBYIOT HMOHMMAHHMIO B3aUMOCBSI3M XUMHU C JIPYyTUMH HayKaMH, PacKpbIBaloT €€ pojib B



MO3HAaBATCILHOU U HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA, CHOCO6CTByIOT BOCIIMTAHUIO YBaXXCHUSA K
nporeccy TBOpYECTBAa B OOJIACTH TEOPUH U MPAKTUYECKUX MPHIIOKEHHH XMMHHU, TIOMOTAIOT BBITYCKHUKY
OPHUCHTHUPOBATHCA B O6H_[CCTBCHHO 1 JIMYHOCTHO 3HAaYUMBbIX Hp06neMax, CBA3AaHHBIX C XHMI/I€I>'I, KPpUTHYCCKU
OCMBIC/IMBATh I/IHq)OpMaLII/IIO U NPUMCHATH eé JJIs1 IIOIIOJIHCHU A 3HaHHﬁ, peiCHUA HMHTCIUICKTYAJIbHBIX U
HKCIEPUMEHTAIBHBIX HCCIIEAOBATENLCKUX 33/4a4. B 1enom cojepxaHue yd4eOHOro mpeamera «XHMHsD»
JAHHOTO YPOBHS U3yUYCHUS OPHEHTHUPOBAHO HA (POPMUPOBAHHE Y 00YUAIOIINXCS MUPOBO33PEHUECKON OCHOBBI
JJIs1  IIOHHMMAaHUA (bI/IJIOCO(bCKI/IX Hﬂeﬁ, TAKUX KaK: MaTCpuajibHOC CAWMHCTBO HCOPraHUYCCKOIro H
OpPraHU4YEeCKOro MHpa, OOYCJIOBICHHOCTh CBOMCTB BEILIECTB MX COCTABOM M CTPOEHHMEM, MO3HABAEMOCTh
NPUPOJHBIX SIBICHUH IyTEM SKCIIEPUMEHTa M PEHICHUS NPOTHBOPEYU MEXIY HOBBIMH (haKTaMH H
TCOPCTUYCCKUMU NPCANOCBIIIKAMH, OCO3HAHNUE POJIM XUMHU B PCUHICHUH 3KOJIOTHYCCKUX HpO6JI€M, a TaK¥XKeE
pobIeM cOepeKeHUs FHEPTETHYECKIX PECYPCOB, CHIPhSI, CO3/IaHMUS HOBBIX TEXHOJIOTUH U MaTEpPHAJIOB.

B nnane pelicHud 3aaa4 BOCIIMTAHUA, PA3BUTHA KW COLOUATIM3ALUA 06yqa101111/1xc;1 IIPUHATLIC
HpOFpaMMOﬁ M0 XMMHUHU NTOAXOAbI K OIMMPEACIICHUIO COACPKAHUA U ITIOCTPOCHHUA NIPCAMETA ITPEAYCMATPUBAIOT
(hOopMUPOBaHHE YHUBEPCATBHBIX YYCOHBIX JICHCTBHUM, HMEIOINUX 0a30BOC 3HAYCHHUE JUISA PA3IMIHBIX BHUJIOB
JESATEIbHOCTH: pEIIeHUs] TpoOieM, TMOWCKa, aHauu3a U 00padoTKM WHGOpMAIKU, HEOOXOIUMBIX JUIS
NpUOOPETEHUS OIBITa MPAKTUYECKON M MCCIIEeNOBATEIbCKON ACATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
IIO3HAaHUHU XUMHUH.

B mpakTuke npemnogaBaHus XMMUHM KaK Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHus, TaK U HA YPOBHE
cpenHero oOmero oOpa3oBaHMs, NMPU OIPEACICHUN COJCPKATEIBHON XapaKTepPUCTHKH IeNied H3ydeHUs
IperMeTa HampaBiIeHUEM IEPBOCTENEHHOW 3HAYMMOCTU TPAJULMOHHO MPU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HayKHN Kak o0acTu COBPEMECHHOI'0 €CTCCTBO3HAHMA, HpaKTquCKOﬁ ACATCIIbHOCTH YC€JIOBCKA U
KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C METOAMYECKON TOYKHM 3pEHUs TaKOW MOJAXOoAd K
OTIpEJICIICHUIO TIeTIeH N3yUeHUs MpeIMeTa SBIISIETCS BIIOJTHE ONPABIAHHBIM.

CornacHo 1aHHOM TOYKE 3peHUs IIIaBHBIMU LIEISIMU U3y4EHUs ITpeiMeTa « XuMus Ha 6a30BOM ypOBHE

(10 =11 u.) sBIISAFOTCSE:

° Q)OpMHpOBaHI/IC CHUCTEMBI XUMHNYCCKUX 3HaHUM KakK BaKHEHIIIEH COCTaBJ'I}IIOH_[eﬁ
eCTeCTBeHHOHaquOﬁ KapTUHBI MHpPa, B OCHOBEC KOTOpOﬁ JICKAT KIIIOYECBBIC ITOHATHA, (1)YHJIaMeHTaIH)HI)Ie
3aKOHBI 1 TCOPUH XUMUH, OCBOCHUC A3bIKa HAYKHU, YCBOCHUC U TIOHUMAaHWEC CYIIIHOCTH JOCTYITHBIX O606I].[CHI/II71

MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

° q)OpMI/IpOBaHI/IC U Ppa3BUTHUC Hpe,Z[CTaBJIeHI/Iﬁ 0 HAY4YHBIX MCETOJAX IIO3HAaHHA BCHICCTB U
XHUMHUYCCKUX peaKI.IHfI, HCO6XO,Z[I/IMLIX JIISL HpI/I06pCTCHI/IH YMCHI/Iﬁ OPHUCHTUPOBATHECA B MUPEC BCHICCTB U

XHUMHUYCCKUX HBHCHHﬁ, HMCIOIUX MCCTO B IIPUPOJC, B HpaKTHQCCKOf/'I U TIOBCEIHEBHOM KH3HH,



. pa3sBUTHE YMEHHUH U CIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOIIOJAEHHEM U OOBICHCHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUII 0€30I1aCHOTO OOpAICHHSI C BEIICCTBAMH.

Hapsiny ¢ aTuM, coneprkatebHas XapaKTepUCTUKA [eIeH U 3a1a4 U3yueHHs IPeMeTa B IporpaMme
10 XUMHUHU yTO‘-IHCHa 158 CKOppeKTI/IpOBaHa B COOTBCTCTBUU C HOBBIMU HpI/IOpI/ITeTaMI/I B CUCTCMC cpe;[Hero
obmiero obpasoBanus. CerofHs B MpENOJaBaHUM XHMHUH B OOJbIICH CTEMEHH OTHAAETCS MPEANIOYTCHHE
NPAaKTUYECKOH KOMIIOHEHTE COJepXKaHUs OOydYeHHs, OPUEHTHPOBAHHOW Ha MOJATOTOBKY BBITYCKHHKA
001eo0pa3oBaTeNbHON OpraHU3alMy, BIaICIONIer0o He Ha0OpOM 3HAHMH, a PyHKIIMOHAIBHOW TPAMOTHOCTHIO,
TO €CTh CHOC06aMI/I 158 YMCHI/IHMI/I AKTUBHOT'O HOJ'Iy‘IeHI/ISI 3HaHI/II71 158 HpI/IMeHeHI/IH X B peaHLHOﬁ JKWU3HU IJIA

pelIeHNs IPAKTUYECKUX 3ajiau.

B cBsi3u ¢ 3TUM NpU U3yUYEHUH NpeAMETa «XUMHUA» TOMUHHUPYIOIIEEe 3HaUYCHUE TPUOOPETAIOT TaKue
LENU ¥ 33]1a9H, KaK:

ajantauus oO0ydYarolMXCcsi K YCJIOBHUAM JIMHAMUYHO pPa3BUBAIOILErocs Mupa, (opMUpOBaHUE
MHTEIJUICKTYaJIbHO Pa3BUTOH JIMYHOCTH, TOTOBOM K CAaMOOOPa30BaHHIO, COTPYTHUYECTBY, CAMOCTOSITEIEHOMY
IMPUHATHIO I'PaMOTHBIX pCHICHI/Iﬁ B KOHKPCTHBIX KMU3HCHHBIX CUTYaAlUAX, CBA3AHHBIX C BCIICCTBAMHU H HUX
IpUMeHEeHnEM; (popMHupoBaHHE y 00yUYarOIUXCsl KIHOUYEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI ), UMEIOLINX
YHUBCPCAIIbHOC 3HAYCHUC I PA3JIMYHBIX BHAOB JACATCIBHOCTH: PCHICHUSA Hp06JI€M, IIOMCKa, aHajiu3a "
00paboTku mH(pOpMAMK, HEOOXOJUMBIX IJS MPHOOPETCHUS ONBITA JEATEIBHOCTH, KOTOpas 3aHHMAaeT
Ba)XHOE MECTO B MIO3HAHUH XMMUH, a TAKXKE JUTS OIIEHKH C MO3UIMIA YKOJIOTHYECKON 0€30I1aCHOCTH XapaKkTepa
BJIIMSIHAS BEIECTB M XHMHUYECKMX IPOILECCOB HAa OPraHM3M YEIOBEKAa W TMPHUPOIHYIO Cpely; pa3BHTHE
[I03HABATEJIbHBIX HHTEPECOB, NHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00y4aroImuXCcsi: ClIOCOOHOCTH
CaMOCTOATEIIbBHO HpI/IO6peTaTI> HOBBIC 3HAHUA II0 XMMHHU B COOTBETCTBHUU C KU3HCHHBIMU HOTp€6HOCT$[MI/I,
HCIIOJIb30BAaTh COBPEMCHHBIC I/IH(bOpMaIII/IOHHI)IG TEXHOJOIuMu JId IIOMCKa M aHaJlu3a y‘-I€6HOI\/’I U HAY4YHO-
MOMYJISIPHON HMH(OpPMaMM XUMHYECKOIO COJEepKaHUs; (OPMUPOBAHUE U pPa3BUTHE Y OOyyaroumxcs
ACCOIIMATUBHOTO W JIOTMYECKOTO MBIIUICHUs, HAOII0IaTeIbHOCTH, COOPaHHOCTH, aKKypPaTHOCTH, KOTOPBIE
0CcO0€EHHO HCO6XO}II/IMBI, B YaCTHOCTH, IpU INJIAHUPOBAHWUHN W MPOBCACHUN XHMHUUYCCKOI'O SKCIICPUMCHTA,
BOCIUTaHKE y 00yUaroumxcs yoeKIEHHOCTH B TYMaHUCTHUECKON HANpaBI€HHOCTH XUMHHU, €€ BaXKHON poin
B PCUICHUU rI100aIBLHBIX HpO6J’IGM PalOHAJIBHOI'0 IMPHUPOAOIIOJIB30BaHNA, ITOIMOJHCHUSA JHCPIrECTUYCCKUX
pPECYpCOB M COXpaHEHHUsI TMPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO OTHOUICHUS K
MPUPOJIE U CBOEMY 3/0pPOBbIO, a TAaK)Ke MPUOOPETEHHUsI ONbITa MCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUU Ui
IMPUHATHA I'PAMOTHBIX peIHeHI/Iﬁ B CUTyalUAX, CBA3aAHHBIX C XUMHWYCCKUMU SABJICHUSAMMU.

B ydeOHOM mutane cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHs» 0a30BOr0 YpOBHS BXOAHUT B

COCTaB MpeIMETHON 0071acTH «ECTeCTBEHHO-HAYYHBIC TPEMETHIY.



OO1ee yuCIIO YacoB, OTBEAEHHBIX JJIS M3yUEHHs] XMMHUH, Ha 0a30BOM YpPOBHE CpeIHEro OOIIero
oOpaszoBanusi, coctaBiseT 68 gacos: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B

HEJIEIIO).



COJAEPXAHHUE OBYYEHMUA 10
KJIACC OPTAHUYECKASA
XNUMMUS Teoperuueckue 0CHOBBI

OpPraHuvecKoi XuMUM

[IpenMer opraHu4eckol XMMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHUE M 3HAYCHHE B IOJIYYCHMM HOBBIX
BEIIECTB M MaTepuayioB. Teopus CTPOEHHUs OopraHuyueckux coenuHeHuid A. M. BytiepoBa, e€ OCHOBHbIE
nosoxkeHus. CTpyKkTypHble (hOpMyJibl OpraHMYeCcKUX BeiecTB. ['omonorus, nzomepusi. XuMu4yeckast CBsi3b B
OpPraHUYECKUX COECAUHEHUAX — OMHAPHBIC U KPATHBIEC CBS3U.

[IpencraBienne o KinaccUpUKAMM OpPraHMYECKHUX BemiecTB. HomeHkiaTypa OpraHMYecKHX
COeIMHEHUI (cucremMaTuyeckas) M TpPUBHMAJbHbIE HA3BaHUS BAXKHEHIIMX NpeAcTaBUTENEH KIaccoB
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METO/bl U3YUEHHUs BELIECTB M MX IPEBpAIICHUN: 03HAKOMJIEHHE ¢ oOpa3LamMu
OpPraHMYECKUX BEILECTB U MaTepuajaMHl Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BELIECTB,
HaOJIOZICHNE M OMNKMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB IO TPEBPAIICHUIO OPraHUYECKHUX BEIIECTB IPH
HarpeBaHuu (IJIaBlieHHE, OOYTIIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOCHME, TOMOJIOTMYECKUN pAl. MeTaH U 3TaH — NpOCTEHIINE MPEACTaBUTENN
aJIKaHOB: (hU3MUYECKHe M XMMUYECKHE CBOMCTBA (peakiK 3aMeIleHHs] U TOPEHHUs), HaXOKIEHUE B IPUPOJIE,
IIOJIyYE€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKHH psiiA. ODTWIEH W TNPONWIEH — MpocTelIIne
MIPE/ICTaBUTENN aJIKEHOB: (PM3NUYECKNE U XUMHUECKHE CBOICTBA (peakuu THIpUPOBAHUS, TaJIOr€HUPOBAHMUS,
rUpaTaliy, OKUCICHUS U OJIMMEPU3alluHN ), TOTyYeHHE U TPUMEHEHUE.

Ankanuensl: Oyrtaguen-1,3 u merunOyraguen-1,3: cTpoeHHe, BaKHEHIIME XMMHYECKHE CBOMCTBA
(peaxmust nonmmepuzaun). [lonydeHne CHHTETUYECKOTO KayuyKa U PE3HHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTHYECKHH psl. AUETHWIEH — NpPOCTEUIIHNi
MIPe/ICTaBUTENb aJIKMHOB: COCTaB, CTPOEHUE, (PM3HUECKHE U XUMUYECKHE CBOMCTBA (peaKIMK THIPUPOBAHUS,
raJIor€HUPOBAHUS, THIpaTallii, TOPEHUS ), TOJTyYEHHE U TPUMEHEHHE.

Apensl. benzoun: cocras, cTpoeHue, Gpu3nYecKrue U XMMHUYECKHEe CBOMCTBA (peaKIMy IrajJloreHUPOBaHUS
Y HUTPOBAHUS), [TOJIy4€HUE U IpUMeHeHue. Tonyon: cocmas, cmpoenue, puzuieckue u Xumuieckue ceolucmada
(peakyuu 2ano2eHuposanus u HUMpOBaHus), noryuenue u npumerenue. TOKCHYHOCTb apeHOB. | eHeTnUeckas
CBSI3b MEXKIY YIJI€BOJOPOAAMHU, IPUHAICKAIIMMH K PAa3IMYHBIM KJaccaM.

[TpuponHble NCTOYHUKHU YIIIeBOAOpOo0B. [Ipuponnslil ra3 u nomytHele HeQTsHbIE ra3bl. Hed1h u eé

npoucxoxacHue. CrocoObsl mepepaboTku HedTH: TEPEeroHKa, KPEeKUHT (TEPMHYECKHH, KaTaTUTHYCCKHH),



nuposu3. [IponykTsl mepepaboTku HePTH, UX TPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yromnb
U TIPOJTYKTHI €T0 NepepadOTKH.
DKCIepUMEHTAIbHBIC METO/Ibl M3yUCHHUS BEIECTB M UX MPEBPAILCHUIl: 03HAKOMIICHHE ¢ 00pa3namu

I1aCTMacC, KaydyKOB U PE€3HUHbI, KOJUICKIIUA «He(l)TB» u «yFOJ'IB)), MOACIINPOBAHUEC MOJICKYJ YTJIICBOJOPOJ0B

U TraJIOrCHOIIPOU3BOJHBIX, ITPOBEACHUC NIPaKTHYECKON Da6OTBIZ IMOJIYUYCHHEC OTUJICHA U NU3YUYCHHUE €TI0 CBOMCTB.

Pacuérnbie 3agaun.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOJHOTO
BELIECTBA UJIU MPOAYKTa PEaKIIUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB
WJIH MIPOJTyKTOB PEAKIIUH).

Kuciaopoacoaep:kammue oprannyeckue coeJMHeHU s

[IpenenbHbBIE OJHOATOMHBIE CIUPTHL. METaHON M 3TaHOJN: CTPOCHUE, (PU3UYECKHEe U XUMHUYECKUE
CBOMCTBA (peaklUy C aKTUBHBIMH METaJlJIaMH, TaJIoreHOBOIOPO/IaMH, TOpEHue), MpuMeHeHue. Bogopoaasie
CBA3U MEXIY MOJIEKYJIaMH CIUPTOB. JlefiCTBME METaHOJIa U 3TAHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoroaroMHbie CHOUPTHL. DTWICHIVIMKOIb W TIUIEPUH: CTpPOEHUE, (PU3NYECKHE U XUMHUYECKUE
CBOICTBa (B3aMMO/ICCTBHE CO IIETOYHBIMUA METAIIJIAMH, KAUEeCTBEHHAs peaKlis HAa MHOTOATOMHBIE CITUPTHI).
JleiicTBrEe Ha opraHu3M 4yenoBeka. [I[puMeHeHne riuiepuHa U 3TUICHTJIMKOJIS.

@DeHo: CTpOeHHE MOJEKYINbl, (U3MUeCKUe M XUMHYecKHe CcBoicTBa. TokcuuHOCTh (heHoua.
[Tpumenenue peHona.

Anpaerunipl U kemouwvl. DopManbAeruj, aneTalIbIETU: CTpoeHHe, (U3MYecKHe U XUMHUYECKHe
CBOICTBA (pEaKIMK OKUCICHHS U BOCCTAHOBIIEHUS, KAUeCTBEHHBIEC PEAKIUH), TOyYeHHUE U TIPUMEHEHUE.

OOHOOCHOBHBIE TIpeIebHbIE KapOOHOBBIE KUCIOTh. MypaBbHHASI M YKCYCHAs KUCIOTBI: CTPOCHHUE,
¢bu3nuecKkue M XMMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIME HAJS KiIacca KHUCIOT, Peakius dTepu(HKaINM),
notydeHue u npuMmeHenrne. CTeapruHOBast U OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTENN BBICIIMNX KapOOHOBBIX
KHUCJIOT. MbIJ1a KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICUCTBHE.

CnoxHbie 3(pUpbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['MIAPOIU3 CIOXKHBIX 2QUpoB. KHpHIL.
IM'maponus xupos. [IpuMenenue xupoB. brosorndeckast pojab KUPOB.

VYrineBoapl: cocTaB, KiIacCHU(UKalUs YIIEBOAOB (MOHO-, OU- W TMoiucaxapuisl). [mokoza —
MPOCTEHIINIT MOHOCaXapHa: OCOOCHHOCTH CTPOSHUS MOJEKYIbl, (QU3NYECKHEe M XHUMHUYECKHE CBOWCTBA
(B3aumonericteue ¢ ruapokcugom Meau(Il), oxucneHne ammmadHbIM pacTBopoM okcuga cepedpa(l),
BOCCTAHOBJICHHE, OpOXXEHHE TIIOKO3bl), HAXOXKJIEHHUE B MPHPOJE, MPUMEHEHHE, OMOJOTHYEeCcKas pOJb.
®otocunre3. pykTo3a Kak U30Mep IITIOKO3BI.

Kpaxwman u niemrono3a kak mpupoaabie monumepbl. CTpoeHHe Kpaxmaiia U IeJUTi0N103b1. Du3nyeckne

U XMMHUYECKHE CBOMCTBA Kpaxmala (THAPOJIN3, KaueCTBEHHAs! PEaKIHsl C HOJIOM).



DKcrepUMEHTAIbHbIE METO/IbI U3YUYEHHUS BEIIECTB M WX IMPEBpAILEHUI: POBeACHNE, HA0I0ICHHE U
OIHMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB: FOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIMN OJHOATOMHBIX CIIUPTOB
(okucnenne staHona oxcugom wmeau(ll)), MHOroaroMHbIX CHUPTOB (B3aWMOJCHCTBUE TJIMIEPUHA C
ruapokcuaom meau(1l)), anpaeruaoB (OKHCIEHNE aMMUAYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapokcugom
meau(1l), B3anmoneicTBre Kpaxmaiia ¢ H0JI0M), IIPOBEICHHE MPAKTUYECKON pabOTHI:

CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTBHI.

Pacuérnble 3a1aun.

Bbruuciienuss 1mo ypaBHEHMIO XMMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BEIIECTBA UJIM MTPOAYKTA PEaKIHH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOT'O U3 UCXOAHBIX BELECTB
WX IPOIYKTOB PEAKIIUN).

A3zoTcoaepikaliye opraHu4ecKue CoeIMHEHUs.

AMUHOKHCIIOTHI KaK aM(OTepHble OpraHndYecKue coequHeHns. PU3nuecKkue 1 XuMHUUeCKUue CBOWCTBA
aMMHOKUCIIOT (Ha IIpuMepe IiuiuHa). buonornyeckoe 3HaueHre aMMHOKUCIIOT. [lenTupl.

benku xak mpuUpoJHBIE BBICOKOMOJIEKYJISIpHbIE coenunHeHus. [lepBuuHas, BTOpMYHAs U TpeTHYHAs
CTpYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIKOB: TMAPOJU3, ACHATypalus, KaueCTBEHHbIE pEaKlUH Ha
OeNKH.

OKclepUMEHTalIbHbIE METO/bl M3YYEHHUs BELIECTB U MUX IPEBpALCHWH: HaOJIOJCHHE U ONHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypaLus OEIKOB IIPU HArPEBAHUH, [IBETHBIE PEAKLIUU OEIKOB.

BbicokoMosIeKy IsIpHBIC COCTUHEHHS

OcCHOBHBIE NOHATHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEp, MOJUMED, CTPYKTYPHOE
3B€HO, CTENEHb [OJIMMEPU3ALNN, CPEAHssl MOJIeKyJsipHas Macca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPHU3aLUs U OJIMKOHICHCALHS.

OKclepUMEeHTaIbHbIE METO/Ibl U3YUYEHHUs BEIECTB M UX MPEeBpAIleHUil: 03HaKOMJIEHHE ¢ 00pa3liaMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIyKOB.

Me:xnpeaMeTHBIE CBSI3H.

Peamu3anuss MeXnpenMETHBIX CBA3€H NpPU M3y4YEHMM oOpraHudeckol xumuum B 10 Kmiacce
OCYIIECTBIISIETCSl Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATHI, TaKk WU MOHSITHH,
SIBJISIOIIMXCS] CHCTEMHBIMHU ISl OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO01re ecTeCTBEHHO-HAaYUHbIE MOHATHUS: SIBJICHNUE, HAYYHBIM (akT, TUIOTEe3a, 3aKOH, TEOPHs, aHATIU3,
CUHTE3, Ki1accuduKarus, epuoJuIHOCTb, Ha0II0IeHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIMPOBAHHUE.

®duznka: MaTepusi, SHEprus, Macca, aTOM, AJIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKHIl YPOBEHb, BELIECTBO,
TeJ0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, (PU3NUYECKUE BEIMYMHBI U €IMHUIBI UX U3MEPEHUS.

buonorus: kinerka, opranusm, ouocgepa, 0OMeH BelIeCTB B OpraHu3me, (OTOCHHTE3, OMOIOTUYECKU

aKTUBHBIC BellecTBa (O€IKU, YTIAEBOABL, KUPHI, HDEPMEHTHI).



['eorpadus: MuHepasbl, TOPHbBIE TOPOIb, TIOJIE3HBIE HCKOMAEMBbIe, TOILUINBO, PECYPCHI.

TexHoyorus: NUIIEBbIE IPOIYKThl, OCHOBBI PAlMOHAIBLHOIO IIUTaHMS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MPENapaThbl, MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.
11 KIIACC OBIIIAAA U HEOPTAHUYECKAS XUMMUS Teopernyeckue 0CHOBbI XMMHHU

XuMudeckuil smemMeHT. AtoMm. Sapo atoma, M30TOMBL. DJNEKTPOHHAs 00010YKa. DHEPreTHYECKUe
YPOBHH, OJIyPOBHH. ATOMHBIE OpOUTAIIH, S-, P-, d- aieMeHThl. OCOOCHHOCTH paclpe/IelICHNUs JIEKTPOHOB T10
opOUTaNIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHASI KOH(PHUTYpaIHs aTOMOB.

[Tepuoaunueckuii 3akoH u [lepuonnueckas cucrema xumuueckux 3nemeHToB J. 1. Menneneesa. Cs3b
IIEpUOANYECKOro 3akoHa M Ilepumommueckor cucrembl XMMHUYeCKMX 3ieMeHTOB JI. M. Menneneesa c
COBPEMEHHOM TEOPHEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX IJIEMEHTOB U
00pa3yeMbIX IMH IMPOCTHIX U CIOXKHBIX BEUIECTB I10 TPYIIIaM U NeproiaM. 3Ha4eHHE MEPUOINIECKOTO 3aKOHA
B Pa3BUTUU HAYKH.

Crpoenue BeniecTBa. XMUMHUYECKas CBsSI3b. BUabl XUMHUECKOW CBs3M (KOBAJEHTHAasl HEMOJSIpHAs U
HOJISIpHAs, MOHHAs, MeTalInueckas). MexaHu3mbl 00pa30BaHUs KOBAJIEHTHON XMMUYECKOH CBA3H (0OOMEHHBII
U JIOHOPHO-aKLENTOpHbIN). BoopoHas cBs3b. BaneHTHOCTB. DIIeKTPOOTPULIATEIEHOCTb.

Crenenp okucieHus. IoHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJNIEKYISPHOIO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunel KpUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cuctemax. McTuHHbIE U KOJUIOMAHBIE pacTBOPBbI. MaccoBasi 10J1 BEIlIECTBa B
pacTBope.

Knaccudukanust Heopranmdyeckux coeauHeHuil. HomeHkiatypa HEOpraHMYECKMX BEIIECTB.
I'enernyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAISKAIIMNX K Pa3IMYHBIM KJlaccaM.

Xumnueckas peakuus. Knaccudukanus XMMUUYECKHX peaklMid B HEOPraHMYECKOW M OpraHMYecKon
XMUMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS U IPEBPAIICHUS YHEPTUHU IPU XUMUYECKUX
peakuusx.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (pakTopoB. OOpaTHMbIe peakiuu. XUMUYECKOe
paBHOBecHe. PaKTOpBI, BAUAIOIIME HA COCTOSHUE XUMUYecKoro pasHoBecus. [Ipunnun Jle HlaTense.

OnexTponuTtnyeckas auccouuanys. CuibHble U cradble 3MeKTposnuThl. Cpena BOAHBIX PAacTBOPOB

BCIICCTB. KHUCJasd, HeﬁTpaHBHaH, meja0o4Hast.

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pcCaKkuu.
SKCHepI/IMCHTaHBHBIC MCETOJbI M3YUYCHHUA BCHICCTB MU HX HpCBpaH_[CHI/II‘/’IZ ACMOHCTpalurAa TaGJ’II/ILI

«HepI/IO,Z[I/ILICCKa}I CHUCTEMa XHUMHUYCCKHUX JJICMCHTOB I[ . MCHI[CJ'ICCBE[», N3YUCHUC Mozeaen
KpUCTAININICCKUX peHléTOK, Ha6J'IIOIlCHI/IC U OMNMUCAHUC JOCMOHCTPALIMOHHBIX H J'Ia60paTOpHLIX OIIBITOB

(paS.IIO)KeHI/IC MEpoKCHUa BOAOpOJa B IPUCYTCTBHUU KaTalIn3aTopa, ONMpCACICHUEC CPCABI paCTBOPOB BCIICCTB C



MOMOIIII0 YHUBEPCAIBHOTO MHIMKATOPa, PEeakMi MOHHOTO OOMEHa), MpOBeIeHHE MPAKTUUECKOH paboThI
«BnusHMe pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIUN».

Pacuérnbie 3a1aun.

Pacuérbl 10 ypaBHEHUAM XUMHUYECKUX PEAKIUI, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI, PACUETHI C
HCIIOJIb30BAaHUEM TIOHATHUS «MACCOBAs J0JISI BEILIECTBAY.

Heopranuyeckass xumus

Hemeramnsl. [lonoxxenne HemeramwioB B Ilepuonnueckoi cucreme xumudeckux anemenrtos I, U.
MeHnneneeBa M OCOOCHHOCTH CTpOEHHUS aroMoB. Dusnyeckue CBOMCTBA HEMETAIOB. AJIIOTPOIHS
HEMETAIJIOB (Ha IMpUMepe KUCIopoaa, cepbl, pochopa u yriaepona).

XVWMHUYECKUE CBOWCTBA BAXHEHUIUX HEMETAUIOB (TaJOTEeHOB, cephl, a3otra, (ocdopa, yriepona u
KPEMHHSI) U UX COCTMHEHUM (OKCUJIOB, KUCIOPOCOAECPKAIIMX KUCIIOT, BOJOPOIHBIX COSAMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCIUHEHUH.

Meramnsl. [lonoxxenne MmeramioB B Ilepumomnueckoi cucrteMe XHMHYeckux diemeHToB J[. .
MenpneneeBa. OcoOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JIOYEK aToMOB MeTauioB. OOmme ¢uzndeckue
cBoiicTBa MeTaioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUUECKUN Psijl HAIPSDKEHUN METaIlIOB.

XUMHYECKUE CBOMCTBA BAXHEHIITUX METAIUIOB (HATPUH, KaJIMW, KaJIbIMI, MarHUM, AJIIOMUHUN, IUHK,
XpOM, KeJIe30, MEJIb) U UX COSAMHEHUH.

O61ue criocoObl noayyeHus: MeTauioB. [IpuMeHeHrne MeTamioB B ObITY M TEXHHKE.

OKCHepUMEHTAIbHBIE METO/bl HM3yUY€HHUs BEIIECTB W UX MPEBPALEHUI: H3yuYeHUE KOJUICKIUU
«Meramnel U CIUIaBbl», OOpa3llOB HEMETAJIOB, PEIICHHWE AKCIEPUMEHTANbHBIX 3aJay, HaOIIOACHHE U
ONMCaHUE JEMOHCTPALIMOHHBIX M JIaDOpAaTOPHBIX OIBITOB (B3aUMOJICHCTBUE THUJPOKCHIA ATIOMHUHHS C
pacTBOpamMH KUCJIOT U ILIEJI0YEH, KaUeCTBEHHbIE PEaKIIMU HAa KATUOHBI METAJUIOB).

Pacuérnble 3anaum.

Pacuérbl Maccel BemiecTBa WM 00bEMa Ta3oB M0 HM3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEHIECTB, pacué€Thl mMacchl (00BEMa, KOJIMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuu B o0ecrieueHnr 3KOJIOTUYECKOM, SJHEPTeTUYECKON U MUILEBOI 0€30IacHOCTH, Pa3BUTHUU
MeauIuHbL. [loHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XMMHUECKUX PEaKIIUM.

[TpencraBienust 06 0OIIMX HAYUYHBIX IPUHIIMIIAX MPOMBIIIEHHOTO MOJTYYeHHs Ba)KHEHIIINX BEIIECTB.

YenoBek B MHpe BEIIECTB U  MaTepUalOB: BaKHEHIIME CTPOUTENbHbIE  MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTEpUaJIbl, KPACKU, CTEKJIO, KEpaMUKa, MaTepHalIbl JIsl AIEKTPOHUKH, HAaHOMaTepHAaIbl,

OpraHMYecKrue U MUHEpaJIbHbIE YOOPEHHUS.



XvMHS U 3I0pOBbE YEJOBEKA: IPaBWJIa HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB, IpaBUIIa
0€30MacHOTO HCIOIB30BAHUS IPENApaTOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXINpeaMETHBIX CBA3€H IPU M3YUYEHMM OOLIEel U HeopraHuyeckoil xumuu B 11 kiacce
OCYIIECTBIISICTCS Yepe3 HCIONb30BaHUE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK WM TOHSATHH,
SBJISIOILMXCSI CHCTEMHBIMHU ISl OTAEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAay4HBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTES,
Kiaccu(uKanus, NepuoANIHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOACTHUPOBAHNE, U3MEPEHHE, SIBICHHE.

®usuka: MaTepus, DSHEprus, Macca, aToOM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, WU30TOI,
PaaoaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKH ypOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE

BCIICCTBA, (1)I/ISI/ILI€CKI/IC BCJIMYHHBI U €AWHUIBI X U3MCPCHUS, CKOPOCTD.

buonorus: KJICTKA, OpraHu3M, 9KOCUCTEMaA, 6Hoc¢)epa, MaKpO- U MUKPOIJIECMCHTbI, BUTAMHUHEI, obMeH
BCHICCTB B OPraHu3Me.

Feorpa(bmlz MHHCEPAJIbI, TOPHBIC TOPOJBI, ITIOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHomorus: XuMHUYECKas MNPOMBIINUJICHHOCTb, MCTAJUIYpPIruda, MPOU3BOACTBO CTPOUTCIIBHBIX
MaTCcpHajoB, CEIbCKOXO03SMCTBEHHOC IIpOU3BOJACTBO, IIHIICBAA IIPOMBINIJICHHOCTD, Q)apMaHeBTI/I‘ICCKaH
MMPOMBIINIJICHHOCTb, IHPOU3BOACTBO KOCMETHYCCKUX  IIPCIIApaTOB, MPOU3BOACTBO KOHCTPYKIMOHHBIX

MaTCepHraIOB, DJICKTPOHHAA MPOMBINIJIICHHOCTD, HAHOTCXHOJIOTHHU.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEI 110 XUMUN HA BA3OBOM
YPOBHE CPE/IHEI'O OBLIIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIbTATHI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYUYaIOIIMMHKCS TPOrpPaMM
cpenHero ofmiero oopa3oBaHus (JIMYHOCTHBIM, METAIIPeIMETHBIM U MpeaMeTHbIM). HayuHo-MeToanueckoit
OCHOBOH JUTSI pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOSHHS MPOTPaMM CPEIHEro 00Iero oopa3oBaHuUs
SIBIISIETCS. CUCTEMHO-IESITeITbHOCTHBIH MOIXO.

B cooTBeTCTBUM € CHUCTEMHO-AEATENBHOCTHBIM IOAXOJOM B CTPYKTYpE JUYHOCTHBIX PE3yJIbTaTOB
OCBOGHHS TMperMeTa «XHUMHs» Ha YpOBHE CpelHero oOImero oOpa3oBaHHs BBIIEIECHBI CIEAYIOIINe
COCTAaBIISIOLIHE:

OCO3HaHWE OOYyYaIOIMMMHCS POCCHUHUCKOW TpakKJTaHCKOW HWJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BHUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPE/ICIICHNIO; HAINYHE

MOTHBAIIUH K O0YYECHHIO;

1eJICHAITPABICHHOE PAa3BUTHE BHYTPEHHHUX YOKIEHNUN TUYHOCTH HA OCHOBE KJTFOUEBBIX IIEHHOCTEH 1



UCTOPUYECKUX Tpaauluii 0a30BOM HayKu XUMHH, TOTOBHOCTh M CIIOCOOHOCTh OOyYarommxcs
PYKOBOJICTBOBATBCS B CBOCH JESITEILHOCTH IEHHOCTHO-

CMBICJIOBBIMHU YCTAHOBKaMH, IIPHCYHIHUMH HGJ’IOCTHOfI CUCTEME XHMHUYCCKOI'O 06pa30BaHI/I$I; HaJIN4uc

IMpaBOCO3HAHUA 9KOJIOTHYECKOH KYJbTYPBI U CIIOCOOHOCTH CTaBHUTh EJIn U CTPOUTH
JKU3HCHHBIC ITJIaHBbI.

JImgyHOCTHBIE pPE3YJIbTaTbl OCBOCHUA IPEAMCETA «XHUMUS JOCTHUIalOTCA B C€IHWHCTBC yqe6H0171 u
BOCITMTATCIIbHOM JACATCIIBHOCTH B COOTBECTCTBHUH C I'YMaHHUCTHUYCCKUMU, COLUOKYJIbTYPHBIMH,
AYXOBHOHPABCTBCHHBIMU LECHHOCTAMU W HIACaIaMU pOCCHﬁCKOFO T'paXXaaHCKOI'o O6HI€CTBa, IIPUHATBIMU B
O6H.[€CTBC HOpMaMH U IIpaBUJIaMU IIOBCACHUA, CHOCO6CTBYIOH_[I/IMI/I mponeccaM CaMOIlO3HaHMs, CaMOPa3BUTHUA
W HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTH o6yqa}omnxc;[.

JIn4yHOCTHBIC pe3yjibTaTbl OCBOCHUA TIPCAMETA «XHUMHUS OTpaxxaroT C(bOpMPIpOBaHHOCTb OIIBITa
MO3HABATECILHOU H HpaKTHqCCKOﬁ ACATCIIBHOCTH 06yqa}omnxc51 o peain3allv IMPHUHATHIX B O6H.I€CTBC
HCHHOCTCﬁ, B TOM 4YHCJIC B 4aCTHU: 1) IPa;XxaaHCKOI0 BOCIIMTAHUA

OCO3HaHUA O6y‘~IaIOHII/IMI/IC$I CBOMX KOHCTUTYLIMOHHBIX ITpaB U O6$[33HHOCT€I>1, YBaXCHU K 3aKOHY U
MpaBoONOPAAKY; IMMPCACTABICHHA O COLHUAJIBHBIX HOPMAX M IIpaBWIIaX MCEKINYHOCTHBIX OTHOIIICHUH B

KOJIJICKTHUBCE, TOTOBHOCTH K COBMECTHOM TBOp‘I@CKOﬁ ACATCIIbHOCTU IIpU CO3JaHHUH y‘le6HBIX

IMPOCKTOB, PCIICHUHU

yLIe6HBIX 1 MTO3HABATCJIBHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,
CIIOCOOHOCTH ITOHUMATh U MNPpUHHUMATh MOTHUBBI, HAMCPCHUS, JIOTUKY U apI'YMCHTHI APYTUX IIPpU

aHaJIM3e pa3IMYHbIX BUJOB yUeOHOI NesSTeTbHOCTH;
2) NaTPHOTHYECKOI0 BOCIIUTAHMS

OCHHOCTHOI'O OTHOHICHHA K MCTOPUYCCKOMY W HAYYHOMY HACJICIHIO OTEYECTBEHHOM XUMHUU,
YBaXXCHUA K IPOUCCCY TBOPUECTBA B o0JacTu TCOPUH U TPAKTUYUCCKOTO MPUMCHCHUA XUMUHU, OCO3HAHUA TOTO,
4TO AOCTHMXKCHHUA HAYKH €CTbhb PE3YJIbTAT JJIMTCIBHBIX H&6J’IIO)I€HI/II\/JI, KPOMOTIMUBLIX 3KCIICPUMCHTAJIbHBIX
IMOMCKOB, ITOCTOAHHOI'O TpyJda yLIéHI)IX W MMPAKTHKOB, HMHTECPCCA W MMO3HABATCIBbHBIX MOTUBOB B IIOJTYUYCHUN U
MoCJeAyIOIEeM aHallu3e HH(OPMAaILIUU O
MNEPEAOBBIX TOCTHKCHUAX COBpeMeHHOﬁ OTE€YeCTBEHHOI XUMHH,
3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAllUH, CBSI3aHHbIE C XUMHUUECKUMHU SBJICHUSIMU, U IPUHUMATD
OCO3HaHHBIE DEILIEHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH; TOTOBHOCTH

OLICHUBATh CBOE MOBEJEHUE U NTOCTYIIKH CBOMX TOBApHUIIEH C MO3ULUI HPAaBCTBEHHBIX U

IMpaBOBLIX HOPM U OCO3HAHUC HOCHCI[CTBI/Iﬁ 9THUX NOCTYIIKOB,



4) ¢popMHUpOBaHUSs KYJIbTYPHI 3/10POBbI:

MMOHUMAaHUS IIEHHOCTEH 310pOBOTO U 0e30macHoro 06pa3a KH3HHU, HGOGXOIII/IMOCTI/I OTBCTCTBCHHOI'O

OTHOILICHMS K COOCTBEHHOMY (DPU3MUYECKOMY M NICUXUYECKOMY 310pOBbIO; COOIIOIEHHS IPaBUil 0€30IacHOro
oOpalleHus C BeLECTBAMHU B OBITY, IOBCETHEBHOM JKU3HU U B

TPYAOBOM JEATEIBHOCTH; MOHUMAHHS IIEHHOCTHU MPAaBHJI WHAWBUIYATBHOTO U KOJJICKTHBHOTO OE€30M1aCHOTO
IIOBE/ICHUS B

CUTyalUsX, YIPOXKAIOIIUX 30POBbI0 M KU3HU JIIOJEH; OCO3HAHMS IOCIEICTBUN U HENPUATUS BPEAHBIX
npuBbIueK (YIOoTpeOIeHUs allKoToJisl, HAPKOTHUKOB,

KypeHUs1);
5) Tpy/10BOT0 BOCIIUTAHUS:
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEJOBATENBCKOM IEITETFHOCTH, OOIIECTBEHHO

MIOJIC3HOU, TBOPYECKOM M JPYrMX BHUAAX JAEATENIbHOCTH; YCTAaHOBKM Ha AaKTUBHOE y4YacTHE B PEIICHUU
IPAaKTUYECKUX 3a/1a4 COLMAIbHOM HAalPaBIEHHOCTH (B

paMKax CBOEro Kjacca, IIKOJIbl); MHTepeca K MPAKTUYECKOMY U3yUeHHIO ITpodeccuil pa3iauyHOro poJia, B TOM
YuciIe HA OCHOBE

IPUMEHEHMS IPEMETHBIX 3HAaHUN 110 XUMUH; YBaKE€HUs K TPYLY, JIIOJSIM TpyAa
U pe3yJbTaTaM TPYJOBOM JAEATEIbHOCTU; TOTOBHOCTH K OCO3HAHHOMY

BbIOOpY MHAMBUIYATbHOM TpaeKTOpUn 00pa3oBaHusl, OyayIien

HpO(l)@CCI/II/I H pcam3anuun COOCTBEHHBIX JKM3HEHHBLIX IUIAHOB C y‘IéTOM JIMYHOCTHBIX HHTCPECOB,
CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS:

HKOJIOTMUYECKHU 1[€I€CO00Pa3HOr0 OTHOLIEHHS K MPUPOJIE, KaK UICTOYHHUKY CYIIECTBOBAaHUS )KM3HHU Ha
3emiie; MOHUMaHUs TI00aTBHOTO XapaKTepa SKOJOTHYECKUX MPOOIIeM, BIHSHIS SKOHOMHUYECKHUX TPOIIECCOB
Ha COCTOSIHUE MPUPOTHON M COIMAILHOM CPEbl; OCO3HAHHS HEOOXOIUMOCTH HCIOIB30BAHUS TOCTHIKEHHIMA

XUMUH 7151 pEeUIeHHsI BOIIPOCOB
paIMOHATIBFHOTO MPUPOAOIOIB30BAHNUS; AKTUBHOTO HEMPUATHUS JEHCTBHM, MPUHOCAIINX BPEA OKPYKaIOIIEeH
OPUPOJHON  cpele, YMEHHS MPOTHO3MPOBATH  HEOJIAroNmpUsiTHbIE  OKOJOTHYECKHE  TOCIEACTBUS
MpeaNpPUHIMAEMbIX JACHCTBUI W MPEAOTBpaIlaTh WX, HAIHUYUS PAa3BUTOTO IKOJIOTUYECKOTO MBIIIICHHS,
AKOJIOTHYECKOH KYJIbTYPBI, OTBITA IEATETHHOCTH
AKOJIOTMUECKOI HAIMPaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS HMH B TIO3HABATEILHOW, KOMMYHUKATUBHON U
COLIMATILHOU MIPAKTHKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO MPOTHBOCTOSITH MICOJIOTUH XeMOo(oouH;

7) IEHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U



OOIIIECTBEHHOH NMPaKTHKK;, NOHUMaHMUA CeNU(PUKN XUMUHU KaK HaAyKH, OCO3HAHUS e€ posid B (POPMUPOBAHUU

paloHaIbHOIO

Hay4YHOI'O MBILIUICHHSI, CO3JAaHUU ILEJIOCTHOIO IPEACTABICHHUS 00 OKpYXalolleM MHpEe KaK O €IUHCTBE
IPUPOJBl M 4YEJIOBEKa, B IO3HAHMM IPUPOAHBIX 3aKOHOMEPHOCTEH M pelleHHMM NpoOJIeM COXpaHEHMs
IPUPOJHOIO paBHOBECHs; YOEKIEHHOCTH B 0COOON 3HAYMMOCTH XUMUU Ul COBPEMEHHON LIMBUIIM3ALUU: B
eé
TYMaHHCTUYECKON HANpaBIEHHOCTH M BAXXHOW POJIM B CO3AAHUU HOBOHM 0a3bl MaTepUalIbHON KYJIbTYpBHI,
pemieHHH TJI00ANBHBIX TPOOJEeM YCTOMYMBOTO DPA3BUTHUSA YEJIOBEYECTBA — CHIPHEBOM, IHEPreTHUECKOM,
MUIIEBOH U 9KOJIOTUYECKOH 0€301MacHOCTH, B pa3BUTHH MEIUIIUHBI, 00ECTICUCHUH YCIOBUI YCIEIIHOTO TPy /1a
M 9KOJIOTUYECKH KOM(OPTHOW >XKU3HU Ka)XJIOTO UJIeHa OOIIECTBA; €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH:
[IOHMMAaHUs CYIIHOCTH METOJIOB IIO3HAHMSI, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIOJIb30BaTh IOJy4YaeMble 3HAHUS JUIS aHaiu3a U OOBSCHEHMs SIBJIEHUH OKpY)KAIOLIEro MHpa H
MPOUCXOSIINX B HEM U3MEHEHHI, yMEHUS JieJaTh 000CHOBAaHHBIEC 3aKTIOUCHHSI HA OCHOBE HAyUHBIX (PaKTOB
Y UMEIOLINXCS JAaHHBIX C LEJIbIO MOTYUYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCII0JIb30BATh XMMUYECKNE 3HAHUS 11 PELIEHUs IpoOJieM B
peaJIbHbIX JKU3HEHHBIX CHUTyalUsX; HMHTEpeca K IO3HAHUIO M

UCCIIEI0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH U CLIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M caM000pa30BaHUI0, K aKTUBHOMY
MOJIyYE€HHUIO HOBBIX 3HaHUH MO0 XMMHH B COOTBETCTBUH C KMU3HEHHBIMU OTPEOHOCTSIMH; MHTEpeca

K OCOOEHHOCTSIM TpyJa B pa3auyHbIX cepax NpodhecCHOHATBLHON NeSTEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yIbTaThl OCBOEHUS YUEOHOI0 IpeaMeTa « XUMUS» Ha YPOBHE CPEIHEr0 00IIero
00pa3oBaHMs BKIIOYAIOT:

3HauMMble  JUII  (OPMHUPOBAHHS  MHPOBO33PEHMsSI  OOYyYArOIIMXCS  MEXIAUCUUIUIMHAPHBIE
(MexXIpenMeTHbIe) OOIlEHAay4YHbIEe MOHSTHS, OTPaKAIOIIME IEJOCTHOCTh HAyYHOM KapTHUHBI MHUpPA H
crenu(puKy METOJOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, DHEPIHUs,
SBJIGHUE, TIPOIIECC, CHCTEMa, HAy4HBIH (akT, MNPUHIMI, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
uccleoBaHe, HaOMI0JACHUEe, U3MEpEHUe, SKCIEPUMEHT U Jpyrue); YHUBEpCalbHble y4deOHble AEeHCTBUS
(mo3HaBaTenbHbIe, KOMMYHUKAaTUBHBIE, pETYJISITUBHBIE), OOecrnieunBatonue popmupoBaHue GyHKIIMOHATILHON
IPaMOTHOCTH M COLIMAJIBHOM KOMIIETEHIIMH OOYyYaroIIUXCsl; CIOCOOHOCTh OOYYAarOIIMXCS MCIOJIb30BaTh
OCBOEHHBIE MEXKIUCHHUIIIIMHAPHBIE, MUPOBO33pEHUYECKHE

3HAHUS U YHUBEpCaJIbHbIE Y4eOHbIe IEHCTBUS B IO3HABATENILHOMN U COIIMAIbHOM MPaKTUKE.

MeranpenmeTHble  pe3yJbTaThl OTPaXXalOT  OBJIAJICHUE  YHHUBEPCAIbHBIMA  yUE€OHBIMHU

IMO3HaBaTCJIbHBIMHU, KOMMYHUKATHUBHBIMU U PETYJIATUBHBIMUA HGI;'ICTBHHMPI.



OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENILHO (DOPMYITHPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBATh;

OTIPEICIISATH IENH JeATSIIbHOCTH, 3a]]aBasi TapaMeTPhl M KPUTEPUH UX JOCTHIKEHHUSI, COOTHOCUTh
pe3yNIbTaThl JCSATENLHOCTH C IOCTABJICHHBIMH IEJISIMU; HCIOJb30BaTh TPU OCBOCHUHW 3HAHWHA TPUEMBI

JIOTUYCCKOI'O MBIIIJICHU S — BBIACIIATh XapaKTCPHBIC

MPU3HAKK TOHATUW M YCTAHABIMBATh WX B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIWE TOHATUS MJIs
0OBSICHEHUS OTJENIbHBIX (DAKTOB U SIBJICHUN; BBIOMPATh OCHOBAHUS U KPUTEPUU IS KIIACCHU(HUKAIINN BEIIECTB
Y XMMUYECKUX PEAKIU; YCTaHABIMBATh IPUUYUHHO-CIICICTBEHHBIEC CBSI3U MEXKY U3yUYaeMbIMU SIBIICHUSIMHU;

CTPOUTD JIOTUUECKHE PACCYKACHUS (MHAYKTUBHBIC, IEAYKTUBHBIE, IO aHAJIOTUH ), BBISBIISTh
3aKOHOMEPHOCTH M MPOTHBOPEYUS B PACCMATPUBAEMBIX SBJICHUIX, (DOPMYIHPOBATH BHIBOBI U 3aKIIOUYCHHUS;
MPUMEHSITh B TMPOLECCE IMO3HAHUS, HCIONb3yeMble B XUMHH CHMBOJHYECKHE (3HAKOBBIE) MOJEINH,
peoOpa3oBbIBATh MOJENBHBIE MPEACTABICHUS — XUMHYECKHH 3HAK (CHMBOJI) 3JIEMEHTa, XUMHYECKas
dbopMyna, ypaBHEHHE XUMHUYECKON peakluyd — MpU PEUICHUH y4eOHBIX MMO3HABATENbHBIX U MPAKTUYECKUX
3a/la4, TPUMEHATH Ha3BaHHBIE MOJICIbHBIC MPEACTABICHUS [JIsl BBIABICHUS XapaKTePHBIX IMPU3HAKOB
M3Yy4YaeMbIX BEIIECTB U XUMUUYECKHUX peaklUil. 2) 0a30BbIe MCCIeI0BATEIbCKHE 1eHCTBHSA:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TTO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUi;

dbopMynupoBaTh IENU M 33Ja4d UCCIIEOBAHUS, HCIOJIH30BaTh MOCTABIEHHBIE M CAMOCTOSITEILHO
chopMyIIMPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA TIO3HAHKS U OCHOBBI JJi1 (POPMUPOBAHUS TUTIOTE3BI
[0 TPOBEpPKE TMPABUIBHOCTU BBICKA3bIBAEMBIX CYXKJICHMUM; BIIaJeTh HABbIKAMH CaMOCTOSITEIbHOTO
TUTAHUPOBAHUS W TPOBEACHUS YUYEHHUYECKHX JKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUs HAONIOAATh 3a
XOJIOM TIPOIECCa, CAMOCTOSITEIBHO MPOTHO3UPOBATH €r0 pe3yJbTaT, PopMyIHpoBaTh 0O0OIIEHUS U BHIBOIBI
OTHOCHUTEJIbHO JIOCTOBEPHOCTU PE3yJIbTaTOB HCCIEAOBAaHUSA, COCTaBIATh OOOCHOBaHHBIM OTYET O
MpoJIeTTaHHON paboTe; MPUOOPETaTh OMBIT YYCHUYECKON HMCCIEIOBATENIHCKON M MPOCKTHOM NIEATETHhHOCTH,
MPOSIBIISITH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IMTOUCKY METOJIOB PEIICHUs MPAKTUIECKUX 3a/1ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJIOB TTO3HAHUS.

3) padora ¢ nHpopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX MCTOYHMKAX WHGOpManuu (HAyYHO-TIOMYJSIpHAS IJUTEpaTypa
XUMHYECKOTO COJIep:KaHUs, CIpaBOYHBIE MOCOOUSs, pecypchl VHTepHeTa), aHANIM3UPOBATh WHGOPMAIUIO
Pa3IMYHBIX BUJOB U (pOPM MpeacTaBIeHUS, KPUTUIECKH OIEHUBAThH €€ TOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTD; (HOPMYITHPOBATH 3aMPOCHl U MPUMEHSATH Pa3IUYHbIE METOJBI MPU MOUCKE U OTOOpE

uHopManuu,

HEO0OXOUMOM IS BHIMIOTHEHUS YUEOHBIX 33a/1a4 OMpeAeIEHHOTO TUTA; MPUOOPETaTh OMBIT MCIOIb30BAHUS

UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U Pa3ITUUHBIX



MOUCKOBBIX CHUCTEM; CAaMOCTOSITEJIbHO BBIOMpPATh ONTHMAIbHYIO (OpPMY TNpeacTaBiIeHUs HH(pOpMaIu

(cxemsl, rpaduKwy,

JMarpaMMbl, TaOJIUIbI, PUCYHKH U IPYTHE); UCIOIH30BATh HAYYHBIH S3bIK B KAUECTBE CPEJCTBA MPH padoTe C

XUMHUYECKON HH(pOpMaIUeii:

MPUMEHSATHh MEKIPEIMETHBIC ((pr3nueckre 1 MaTeMaTHIECKUE) 3HAKU U CUMBOJIBL, POpMYJIbI, a00peBUaTyphI,
HOMEHKJIATypy; UCIOJIB30BATh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISATHOCTH.

OBJiajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY 0OCYk/1a€MO TEMBI B X0OJI€ TUAJIOTa U/WIIN IUCKYCCUH, BHICKA3bIBATh
uzaeu, GopMyIMpPOBATH CBOU MPEATIOKEHUS OTHOCUTEIIBHO BBITIOTHEHUS MPEITI0KESHHOM
3aJ1a4y;

BBICTYIIaTh € IpE3CHTalued pe3yslbTaTOB  I103HABATEIbHOW  JI€ATEIBHOCTH, IOJYUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUHM XUMHYECKOI'O SKCIIEPUMEHTA,
[IPaKTUYECKONH pabOThI MO MCCIIEOBAHUIO CBOMCTB M3Y4Ya€MbIX BELIECTB, pealn3alii y4eOHOro MpoeKTa u
(dbopMyIHpOBaTh BBIBOJBI MO PE3yJbTaTaM IMPOBEAEHHBIX MCCICJOBAHUIN IMyTEM COTJIACOBAHUS TO3WINHA B
X0JIe 00CYXAeHHUS 1 0OMeHa MHEHHSIMH.

OgJiaieHNe YHUBEPCAJIBLHBIMH PeryisTUHBHBIMH el CTBUSAMU:

CaMOCTOSITENIbHO TUIAHUPOBATH U OCYLIECTBIIATH CBOIO IMO3HABATEIbHYIO JEATEIbHOCTD, ONPEAess e
LeMU U 33/1a4d, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH IMPEAJaraeMblil alropuTM
JEHCTBUIM NpHU BBHINOJIHEHUHM Y4YEOHBIX M HCCIENOBATENIbCKUX 3aad, BbIOMpaTh Haubosiee 3()PeKTUBHBIN
crocod MX peleHus ¢ Y4ETOM IMOJIyYEHHsS HOBBIX 3HAaHMM O BEIIECTBAX M XHMHUYECKUX PpEaKIUsX;
OCYIIECTBISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHalli3a U CaMOOLEHKH.

NPEJIMETHBIE PE3YJIBTATHBI 10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUS) OTPaXxaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTABIISIIONICH €CTECTBEHHO-HAYUYHON KapTHUHBI
MHUpa, POJIM XUMHH B TTO3HAHHUHU SIBICHUN MPUPOABI, B GOPMHUPOBAHUH MBIIIEHUS U KYJIbTYPBl TUYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOM [Isl pEeNIeHHUs MPaKTUYECKHX 3a7ad W IKOJIOTUYECKH
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOJHON Cpejie; BIaJeHHE CHCTEMON XUMHUYECKHX
3HaHWM, KOTOpasi BKJIIOYAET: OCHOBOIIOJATalOMIME MOHATUS (XMMUYECKHH AJIEMEHT, aTOM, JJIEKTPOHHAas
o0oll0ouKa aToOMa, MOJIEKYJa, BaJCHTHOCTh, DJIEKTPOOTPHUIIATEIHLHOCTh, XUMHUYECKasl CBS3b, CTPYKTypHas
dbopmyna (pa3BEpHyTas U COKpaiiéHHasi), MOJIb, MOJIIPHAsT Macca, MOJISIPHBIN 00BbEM, YIIEpOAHBIN CKEJeT,
GyHKIIMOHATBHAS TPYITa, PaguKall, U30MEPHsl, U30MEPbI, TOMOJIIOTUYECKUH PsiJl, TOMOJIOTH, YTJIEBOAOPOIBI,
KHUCJIOPOJI M a30TCO/IEpKAIINE COETUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE
COCIIMHEHMS); TEOPUM U 3aKOHBI (TEOpPHsS CTPOEHUs opraHuveckux emecTB A. M. ByriepoBa, 3akoH

COXPAaHCHUSA MACChI BCIJ_ICCTB); 3aKOHOMCPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MUPOBO33PCHUYCCKUC 3HAHUS,



JeKallue B OCHOBE NMOHMMAaHHs NMPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SBICHHH, (DAaKTOIOTHUECKHE
CBEIICHUS O CBOMCTBAX, COCTaBe, MOJIyYeHHMH M O€30IMacHOM HCIIOJIIb30BAaHUH Ba)KHEHIIUX OPraHMYECKUX
BELIECTB B ObITY U MPAKTUYECKOM JIEATEIBHOCTH YEIOBEKA,

c(OPMHPOBAHHOCTh YMEHHMH BBIABIATH XapaKTepPHBIC MPU3HAKM TOHSATHHA, YCTaHABIMBATH HX
B3alMOCBS3b, UCI0JIb30BaTh COOTBETCTBYIOIINE OHITHS IPU ONMCAHUU COCTaBa, CTPOEHUS U IIPEBPALLICHUM
OpPraHUYECKUX COCTUHEHUH; C(POPMHUPOBAHHOCTH YMEHHUU HCIIONB30BaTh XUMHUYECKYIO CHUMBOJHUKY JUIS
COCTaBIICHHS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHON) (hOpMYJT OpraHUYECKHX BEIECTB
U YpaBHEHUN XMMMUYECKHUX PpEaKLMH, W3rOoTaBIMBaTh MOJIEIM MOJIEKYJl OpPraHMYECKUX BEILECTB IS
WUIIOCTPAllMM  UX XMMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS; C(HOPMUPOBAHHOCTH yMEHUH
YCTaHABJIMBATh IMPHUHAJJIEKHOCTb HM3YyUEHHBIX OPraHMYECKUX BEILIECTB II0 WX COCTaBy U CTPOEHUIO K
OTIpeNIeIEHHOMY KJIacCy/TpyIine COeIUHEHUH (YTIIEBOIOPOIBI, KUCIOPO U a30TCOAEpIKAIINE COSAMHEHUS,
BBICOKOMOJIEKYJIIPHBIE COSIMHEHUS), JaBaTh UM Ha3BaHUs 1o cucremarndeckoil HomeHknatype (IUPAC), a
TaK)X€ IPUBOJUTh TPUBHMAJIBHBIE HA3BaHUS OTIEJIbHBIX OPraHUYECKHX BEUIECTB (ITUJIEH, MPOIMIIEH,
alleTWICH, JTHUJICHIJIMKONb, TIUIEpUH, (eHon, ¢GopMambAerua, ameraibIerul, MypaBbHHAs KHCIOTa,
YKCYCHasi KUCIIOTa, OJICMHOBAs KHCJIOTAa, CTEApUHOBAsI KUCIIOTA, TIIOK03a, (PPyKTO3a, KpaxMal, HeJIII03a,
TJIUIHH); CPOPMUPOBAHHOCTh YMEHHUS OTIPENIENIATh BUIBI XUMHUECKOW CBS3U B OPTaHUYECKUX COCTUHEHUSIX
(onuHapHble W KpaTHble);  C(HOPMHUPOBAHHOCTh YMEHHUS IPUMEHATH IOJIOKEHUS TEOPUU CTPOCHUs
opranundeckux BemectB A. M. BytnepoBa aJist 00bICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHMSI; 3aKOH COXpPAHEHHs] MacChl BELIECTB; C(HOPMHPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh COCTaB,
CTpoeHHe, (U3MYECKHe KM XHMHUYECKHE CBOMICTBAa THUIHMYHBIX MPEACTABUTENEH pa3IUYHBIX KJIACCOB
OpPraHMYECKUX BENIeCTB (METaH, 3TaH, TWICH, MPOIWICH, alleTWIeH, OyraaueH-1,3, metunoOyranuen-1,3,
OEH30JI, METaHOJ, 3TaHOJ, ATWJIECHIJVIUKOJb, TJIMIEpUH, (EHOJ, aleTalbAeruil, MypaBbUHAs U YKCyCHas
KHCIIOTHI, TIIF0K03a, KpaxMad, LIeJUII0JI03a, aMUHOYKCYCHasl KUCIIOTa), WITIOCTPUPOBATh T€HETHYECKYIO CBSI3b
MEX/1y HMUMHM YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHX DPEAKIUM C HCMIOJIb30BAHUEM CTPYKTYPHBIX
¢dbopMyi1; cHOPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUHUKHU YTIIEBOJIOPOJAHOIO ChIPbs (HEPTB,
MIPUPOJIHBIN a3, yroiyb), Coco0bl UX MepepadoTKH U MPAKTUYECKOE MPUMEHEHUE MPOIYyKTOB IepepaboTKu;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOINUTH BBIUMCICHUS 10 XUMUYECKUM YpaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa peaklUy 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJTHOTO
13 UCXOHBIX BEIIECTB WK MPOAYKTOB PEAKIMH); CPOPMUPOBAHHOCTh YMEHHM BIIaI€Th CUCTEMOMN 3HAHUH 00
OCHOBHBIX METOJIaX HAY4YHOTrO MO3HAHHUS, UCIIOJIb3YEMbIX B XUMUHU MPH U3YyUYEHUH BEIIECTB M XUMHUYECKUX
sBJIEHUH (HaOII0/IeHre, U3MEPEHNE, SKCIIEPUMEHT, MOJIETTUPOBAaHNUE), CIIOJIB30BATh CUCTEMHbBIE XUMUYECKHE
3HAHUA Ui NPUHSTHUS PElIeHUN B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBSI3aHHBIX C BEIIECTBAMHM U UX

IMPUMCHCHUCM,



c(OPMHUPOBAHHOCTh yYMEHHI COONIOJAaTh TMpaBWiIa TOMH30BAaHUS XUMHUYECKOW TMOCYIOH U
nabopaTopHBEIM 00OPYJOBaHHEM, a TaKXKe MpaBWiia OOpamIeHHs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIMSAMHU 110 BBINOJHEHUIO J1a0OpaTOPHBIX XUMHYECKHX OMBITOB; C(POPMHUPOBAHHOCTh YMEHUH
IUIAHUPOBATh M BBIIOJHATh XMMMUYECKUH OSKCIIEPUMEHT (MpEBpallleHUus] OPraHMYeCKUX BELIECTB IIpH
HarpeBaHuM, IOJIy4eHUE 3TUIICHA U U3YYEHUE €r0 CBOWCTB, KAYECTBEHHBIE PEAKLIMN OPTaHUYECKHUX BEILECTB,
JeHaTypanus OCJIKOB IPU HarpeBaHWU, IIBETHBIE PEAKIIUU OEITKOB) B COOTBETCTBUHU C MPABUIAMHU TEXHUKHU
0€30MacHOCTH IIPY OOPAIIEHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYA0BaHUEM, IPEACTABIATh PE3YIbTATHI
XMMHYECKOTO JKCIEpUMEHTa B ()OpME 3allUCH YPaBHEHUH COOTBETCTBYIOIIUX peakuuil U (HopMyIupoBaThb
BBIBOJBl Ha OCHOBE OJTHX pe3yJIbTaToOB; C(HOPMHUPOBAHHOCTb YMEHUH KPUTHUYECKH aHAIM3HPOBATH
XUMHUYECKYIO HH(OPMALIMIO, TOJTy4YaeMyo
U3 pasHbIX HCTOYHUKOB (CpeiacTBa MaccoBod uHGopmanuu, MHTEpHET M Apyrux); chOpMHPOBAHHOCTH
YMEHHUH COOJI0aTh MPaBUiIa SKOJIOTHIYECKH 11eJIECO00Pa3HOTo MOBEACHNUS B OBITY U TPYIOBOW JEATEIBHOCTH
B LEISAX COXPAHEHUS CBOETO 30pPOBbS M OKpPYXKAlOLEHd IPUPOJHOW Cpeabl, OCO3HAaBaTb OIACHOCTH
BO3JICHCTBUS HA )KUBBIE OPraHU3MBbl ONPEIEIEHHBIX OPTAaHMYECKUX BELIECTB, IIOHUMAasl CMBICH IIOKa3aTells
[TJK, mosicHAT, Ha mpUMepax CIOCOObl YMEHBIUICHUS W TPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS Ha
OpTaHU3M YelIOBeKa; /sl 00yJarOMMUXCsl C OTPAHUIEHHBIMU BO3MOXKHOCTSIMH 3/I0OPOBBSI: YMEHHE TIPUMEHSTh

3HAHUA 00

OCHOBHBIX JOCTYIIHBIX MCTOAAX IMO3HAHUA BCIICCTB U XUMHUYCCKUX HBHCHHﬁ; JJIA CIICIIBIX U CJ'I8.6OBI/II[$IH_[I/IX

06yqa}01unxc;1: YMCHUEC UCIIOJIB30BATh penbe(bHo-ToqeqHy}o CUCTEMY

o0o3Hauenuii JI. bpaiins ans 3anucu xumuueckux gopmya. 11
KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaKaroT:

c(OpPMHPOBAHHOCTh NPEACTABICHUIN: O XUMUYECKOM COCTaBIISIIONIEH eCTECTBEHHO-HAyYHOU KapTHHBI
MUpa, pOJIM XUMHUH B IO3HAHUM SIBJICHUN NPUPOABI, B YOPMUPOBAHUM MBIIUIEHUS U KYJIbTYPbl TUYHOCTH, €€
(YHKIMOHATBPHOW T'PaMOTHOCTH, HEOOXOAMMOM JUIsl pEHIeHMs] MPAKTUYECKUX 3aJad U HKOJOTHYECKH
00OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBbIO M NPUPOAHON Cpele; BiaJleHHE CHUCTEMON XHMHUYECKUX
3HAHHH, KOTOpask BKJIFOYACT: OCHOBOIOJIATAIOIINE MTOHATHS (XUMHUYECKHUI JJIEMEHT, aTOM, U30ToII, S-, P-, d-
JNIEKTPOHHBIE  OpOMTaTM  aTOMOB, MOH, MOJIEKyJa, MOJIb, MOJIAPHBIH  O00BEM, BaJIEHTHOCTD,
ANEKTPOOTPHUIATEILHOCTD, CTENIEHb OKHCIIEHUS, XUMUYECKas CBA3b (KOBaJECHTHAsI, MOHHAS, METAJUIMUECKas,
BOJOPOJHAs), KpHUCTaUIMYecKash pemérka, THUIbl XMMHYECKHUX pPEaKIUil, pacTBOp, 3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJIUTHYECKAS] TUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKON
peakuuy, XMMHYECKOe pPABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs DIIEKTPOJUTHUECKON TUCCOLHUAINH,

nepuonnueckuil 3akoH [I. M. MenneneeBa, 3aKOH COXpaHEHHUsT MacChl BEIIECTB, 3aKOH COXPaHEHUs H



IIPEBPALICHUS] SHEPTUU IPU XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHM SA3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIS)KALME B OCHOBE ITOHUMAHUS NMPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (DAKTOJOTHYECKUE CBEICHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHHUH M 0€30MacHOM HCHOJIb30BAHUHU
BOXHEUIIIMX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTUYECKOH ACATEIBHOCTH YeNIOBeKa; CPOPMUPOBAHHOCTh
YMEHUI BBIABJISITH XapaKTEpHbIE NPU3HAKU IOHATHI, YCTaHaBIMBaTb UX B3aWMOCBS3b, MCIIOJIb30BAaTh
COOTBETCTBYIOIIME IOHATHUS I[P OINMCAaHUM HEOPraHMYECKMX BEUIECTB M UX I[PEBpAllCHU;
c(OPMHPOBAHHOCTh YMEHHH UCIIOIB30BaTh XUMHYECKYIO CUMBOJIMKY JIJIsl COCTABJICHUSI ()OPMYIT BEIIECTB U
YpPaBHEHUM XMMMUYECKUX peakuui, cucreMatudeckyro HomeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJIEJIbHBIX HEOPTAaHUYECKUX BEIECTB (YrapHbIi ra3, yriaeKucIibli ra3, aMMHUak, raii€Hasi U3BeCThb, HeraléHas
U3BECTb, IUTHEBAS COJA, IUPUT U IpYrHe); cHOPMUPOBAHHOCTh YMEHUHN OINPEAEIATh BAJIEHTHOCTb U CTENEHb
OKHUCJICHUS XUMHYECKHX DJEMEHTOB B COEIMHEHUSX PAa3JIMYHOTO COCTaBa, BHUJ XUMHYECKON CBSI3U
(xoBaJIeHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOJIHAs) B COCIMHEHUSX, TUIl KPUCTAJUIMYECKOW pPEIIETKU
KOHKpPETHOI'0 BEIlleCTBA (aTOMHAas, MOJIEKYJISpHAas, MUOHHAs, METAJUIMUECKas), XapaKTep Cpelbl B BOJIHBIX
pacTBopax HEOPraHMYECKUX COCAMHEHUH; C(OPMHPOBAHHOCTh YMEHHH YCTaHABIMBATh NPUHAIJICKHOCTH

HCOPTraHNYCCKUX BCIICCTB 110 UX

COCTaBy K ONpeAeN€HHOMY KJacCy/Tpymnmne COeIuHEHHUH (IIPOCThIE BEHIECTBA — METAUIbIl U HEMETaJlIbI,
OKCH/[IbI, OCHOBaHUS, KACIOTHI, aM(OTEPHbIE THIPOKCH/IBI, COJIH); CPOPMHUPOBAHHOCTh YMEHHUH PAaCKPHIBATH
CMBICII Tepuoanueckoro 3akoHa Jl. 1. Menneneesa u
JEMOHCTPUPOBATh €ro  CHUCTEMATHU3UPYIOUIYI0, OOBSICHUTEIbHYIO M TPOTHOCTHYECKYIO (PYHKIIMH;
c(OpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaATh DJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX 3JIEMEHTOB 14
nepuo 0B [leproanueckoit cucTeMbl XUMHUYECKUX d51eMeHToB []. 1. MenaeneeBa, HCIONIb3ys MOHITHUS «S-, P-
, 0-3J1eKTpOHHBIC OPOUTATNY, «IHEPTETUICCKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH M3MCHEHHUS CBOWICTB
XUMHUYECKHX IEMEHTOB M UX COCIMHEHMM 110 IEPHOJIaM U IpyIaM
[lepuognueckoit cucreMbl xumuueckux saemeHToB JI. M. MenzaeneeBa; cpopMUPOBAHHOCTb YMEHM
XapaKTepU30BaTh (ONMUCHIBATH) OOIINE XUMUYECKUE CBONCTBA HEOPraHMUECKHUX BEILIECTB Pa3IMUHbIX KJIaCCOB,
MMOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOM CBS3M MEX]y HEOPraHWYECKHMH BEIIECTBAMHU C MOMOIIBIO
YPaBHEHUH COOTBETCTBYIOIIMX XMMHYECKUX peakluid; cHOpMUPOBAHHOCTb YMEHHUS KIACCH(PUIIMPOBATDH
XUMHUYECKHUE PEAKIMH 10 Pa3IuYHbIM IpHU3HAKaM (YUCIy M COCTaBy PEarupyroLIMX BELIECTB, TEIUIOBOMY
3ddeKTy peakuuu, HU3MEHEHUIO CTElEHEH OKHCICHHS DJIEMEHTOB, OOpaTUMOCTH pEaKlUH, YYacTHIO
KaTaJm3aTopa);

c(OpMHPOBAHHOCTh YMEHUHN COCTaBJIATh YPaBHEHHsI peaKLUi pa3InYHbIX TUIIOB, MOJTHBIE U
COKpaIllEHHbIE ypPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUYUTHIBAs yCIOBUS, TPH KOTOPBIX 3TH PEAKIIUU UIYT 110

KOHIIA;



c(OPMHPOBAHHOCTh YMEHHH NPOBOJUTH pPEAKLUH, MOATBEPXKAAIONINE KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM IyTEM HOHBI, PUCYTCTBYIOILIHE B BOJIHBIX
pacTBopax HEOPraHWYECKHX BEIIECTB; CPOPMHUPOBAHHOCTh YMEHUI PacKphIBaTh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUI
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOr0 OajlaHCca ITUX peakluil; cOpMUPOBAaHHOCTh YMEHUH OOBACHATD
3aBHCUMOCTH CKOPOCTH XMMHUYECKON PEaKLUH OT Pa3InYHbIX (DAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHelIHero Bo3zeicTBus (nmpunuun Jle llarense); chopMupoBaHHOCTD
YMEHUH XapaKTepU30BaTh XUMUUECKUE MPOLIECCHI, JISKAIINE B OCHOBE IPOMBILIIIEHHOIO MOTY4YEHUS CEPHOM
KHUCJIOTBI, aMMHUAKa, a TaK)Ke COPMUPOBAHHOCTD MPEACTABICHUN 00 00X HAYYHBIX TPUHIIUIIAX U
HKOJIOTHYECKUX MPOOJIEMaxX XUMHUECKOTO MTPOU3BOICTBA; CHOPMUPOBAHHOCTh YMEHHUI TIPOBOJIHUTH
BBIYUCIICHUSI C UCIIOJIb30BAaHUEM MOHATHUS «MaccoBasi 10Jis
BEIIECTBA B PACTBOpE», OOBEMHBIX OTHOIICHUH Ia30B MPU XUMHUYECKUX PEAKIUSIX, MACCHI BEIIECTBA WM
00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BELIECTBA, MACCE MIIM 0OBEMY OHOTO U3 YYACTBYIOIINX B PEAKIHN
BEIIECTB, TEIJIOBOTO 3(p(eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHsI MACChI BEIIECTB, MIPEBPAILCHUS U
COXpaHEeHHUs YHEPTUr; CPOPMUPOBAHHOCTH YMEHHI COOIIIOIATH MTPAaBHJIa MOJIb30BAHMS XUMHUYECKON TIOCY 101
U J1abopaTopHbIM O00OpyIOBaHMEM, a TakKXKe INpaBwia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSAMHU 110 BBIMOJHEHUIO J1a0OpaTOPHBIX XHUMHUYECKUX OIBITOB, C(POPMHUPOBAHHOCTH YMEHUH
TUTAHUPOBATh M BBITIOIHATh XUMUYECKUN HKCTIEPUMEHT (pa3JioKeHHe NMEPOKCHIa BOJOPOJa B TPUCYTCTBHU
KaTaJn3aropa, OTNpeie]ICHHEe CPeIbl pAaCTBOPOB BEIIECTB C TOMOIIBIO0 YHUBEPCATHHOTO HHNKATOPA, BIUSHUE
Pa3MYHBIX PAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIINU, PeaKIIni HOHHOTO 0OMEHa, Ka4eCTBEHHBIE PEaKIIUU
Ha cynb(dar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KaTHOH aMMOHHMS, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 0
TemMaMm «Metamtsy 1 «HemeTamisny) B COOTBETCTBUM C TIPABHIIAMHU TEXHHUKH 0€30IIaCHOCTH TMPU 00paIeHUN
C BEIIECTBAMH U JIA0OPATOPHBIM 000pYIOBaHHEM, TIPEACTABISTE PE3yIbTaThl XUMHUECKOTO SKCIIEPUMEHTA B
dbopme 3ammcu ypaBHEHHH COOTBETCTBYIOIIMX pEaKUWd M (OPMYyIHMpOBaTH BBIBOJIBI HAa OCHOBE JSTHX
pe3yabTaToB; CHOPMUPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAIM3HPOBATh XHMHUYECKYI0 HWH(POPMAIHUIO,
MOJTy4aeMyto
U3 pa3HBIX WCTOYHHKOB (CpEICTBAa MAacCcOBOW KOMMYHHUKauu, VHTepHET U Apyrux); cOPMHPOBAHHOCTH
YMEHHUH COOITI0aTh IPaBUiIa SKOJIOTHIECKH IIeTIECO00Pa3HOTO MTOBEICHUS B
OBITY U TPYAOBOW JIEATETLHOCTH B LEJIAX COXPAHEHHUSI CBOETO 370POBbS U OKPY KAIOIEH MPUPOIHOI cpepbl,
OCO3HaBaTh ONACHOCTb BO3JCHCTBHS HAa KMBBIE OPraHU3MBbl OMNpEAETIEHHBIX BEIIECTB, MOHUMAsl CMBICI
nokazarens IIJIK, mosicHAT, Ha mnpumepax crnocoObl YMEHBIICHHS M TPEeIOTBpAIEHUS HX BPEIHOTO
BO3/ICWCTBUS Ha OPraHU3M 4eJOBEKa; Ui OOYYaIOIIMXCS C OIpPaHHYEHHBIMH BO3MOXHOCTSIMH 3/10pOBBS:

YMCHHUEC MIPUMCHATDH 3HAHU A 00



OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUMN; JUISI CIICTIBIX U CITa00BHISAIINX
00yJaromuXcs: YMEHUE HCII0JIb30BaTh PeNbe(hHO-TOYCUHYIO CUCTEMY

o6o3nauenuii JI. bpaitnst s 3anmucu XuMudeckux Gopmyir.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
u¢poBsI
N/ HaumeHoBaHue pa3jiejioB U TeM (uugposkre)
[
¢ n IIPOrpaMMbl Kourpoabubie | IlpakTuueckue obpaszoBaTe/bHbIE
Bceero ecypchbl
padoThI padoThbI pecyp
Pazgen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCcKO XUMHUH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTAHUYECKUX COCIUHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 IIpenenbHbIE YIIIEBOAOPOIBI — AJIKAHBI 2
25 HenpenenbHble yriaeBogOPOIbl: aKEHBI, 5 1
' aJIKaINEHBI, aJTKUHBI
2.3 ApoMaTn4ecKkue yrieBoaioposl 2
24 [TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
' ux nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepsxaimue oprannyeckue coeIuHeHust
3.1 Crupter. @enon 3




Anpaerunpl. KapOOHOBBIE KUCITOTHI.
3.2 C 7
JIOXKHBIE 3(DUPBI
3.3 VriaeBonsl 3
Hroro no pazneny 13
Pa3znen 4. A3oTcoaepxainue opraHnyecKkue coeuHeHust
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 3
Htoro no pazneny 3
Pa3zaea S. BoicokoMoJIeKyIsIpHBbIE COeINHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no paznemny 2
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nenn/ HanmMeHoBaHMe pa3/ie/ioB U TeM (undpposeie)
(]
2 NporpamMmbl B Kontpoabnbie | IlpakTuueckue | 00pasoBaTebHbIE
cero
padoTbI padoTbI pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuonnueckas cucteMa XUMHYECKUX 3
anemenToB 1. . Menaeneena

1 Crtpoenue BeniectBa. MHOrooopasue A

' BEIIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1

Hroro no pazneny 13

Pasnen 2. Heoprannueckasi Xumust
2.1 Merannbl 6 1
2.2 Hemerannsl 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTaHUUYECKHUX )

' BEILIECTB

Uroro no pazgeny 17

Pa3gea 3. XumMus u :;Ku3HbL




3.1 XuMUsl ¥ 5KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne T Jlata uudgposbie
o/ €Ma ypoka KourpoabHbie | IIpakTudeckue | ysyqenus o0pazoBaTe/bLHbIE
Bcero B
padoThI padoThbI pecypc
1 [Ipeamer oprannyeckoil XumMuu, eé 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE 08.09.2023
Teopus cTpoCHHSI OPraHUYECKUX
2 coenunennii A. M. bytneposa, eé 1
OCHOBHBIE TTOJIOKEHUS 15.09.2023
[IpencraBnenue o knaccuukanum
opraHuyeckux BemiecTB. Homenknartypa
3 (cucremaTuyeckas) U TpPUBHAIILHBIC 1 22 09.2023
HAa3BaHMsI OPraHUUYECKHX BEIIECTB
A AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKUH PST 29.09.2023
5 Meran u 3TaH — npocTenIre 1
IIPEeACTaBUTEIIN aJIKaHOB 06.10.2023
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
p ’ 13.10.2023
; OTHIIEH W IPOIHJIEH — MPOCTENIINE N
MIPEJICTABUTEITH aJTKEHOB 20.10.2023
a [Tpaktuueckas pabora Ne 1. «IlomyueHue 1 1
ITWJIEHA U U3yUYEHUE €ETO0 CBOMCTB 27.10.2023




Aunkanuensl. byranuen-1,3 u
MeTunoyTanuen-1,3. [Tomyduenue

10.11.2023

CUHTCTHUYCCKOI'o KaydyKa U pE3UHBL

10

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,
TOMOJIOTHUYECKUH PsAll. ALIETHIICH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB

17.11.2023

11

Beruucnenus mo YPaBHCHUIO XHUMHYCSCKOHN
pCaKuu

24.11.2023

12

Apensl: 6eH301 1 TOIy0J. TOKCHYHOCTB
apeHoB

01.12.2023

13

I'eneTnyeckas cBs3b yriaeBogopoaos,
IMpHUHAJIC)KAIIUX K PA3JIMYHBIM KilacCaM

08.12.2023

14

[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

15.12.2023

15

KonTtponbHast paboTta no pazueny
«YTIEeBOIOPOIBDY

22.12.2023

16

[IpupoIHbIE HICTOYHUKH YIJIEBOIOPOOB:
MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu

29.12.2023

17

[Ipenenvubie OJIHOATOMHBIE CITUPTHI:
MeTaHOJ  3TaHoi. BomopoaHas cBs3b

12.01.2024

18

MHoroatoMHbIE CIIUPTHBI: STUJICHTJIMKOJIb U
T CPHUH

19.01.2024




@DeHoI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKUE

19 1 XMMUYECKHUE CBOWCTBA, MPUMEHCHHE 26.01.2024
Anbnerunsl: GopMabaeTUA U

20 aleTanpaerul. AeToH 02.02.2024
OHOOCHOBHBIC TIPE/ICITbHBIC KAPOOHOBBIE

21 KHCJIOTHI: MypaBbHHasl U YKCyCHas 09.02.2024
[IpakTuueckas padora Ne 2. «CoiicTBa

22 pacTBopa YKCyCHOM KHCIIOTBD» 16.02.2024
CreapuHOBas U OJISMHOBAS KHCIIOTHI, KaK

23 MIPEJICTAaBUTEIIH BBICIIMX KapOOHOBBIX
KHCIIOT 01.03.2024
MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX

24 KHCIIOT, UX MotoIee feficTBHe 15.03.2024
CrnosxxHbIe 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCJIOT. [ MAPOIIN3 CIIOKHBIX
>HpoB 22.03.2024
XKupsl: runpoIN3, MPpUMEHEHHE,

26 Ouosoruueckast poib )KUPOB 05.04.2024
VYrneBojbl: cocTaB, KiaccuPHUKaIus.

27 Bakneiime npencTaBuTeNn: TIIIOK03a,
bpykTo3a, caxaposa 12.04.2024
Kpaxmai u memosno3a Kak mpupoTHbIe

28 TIOJTIMEPHI 19.04.2024




29

KonTponbHas paboTa mo pazueny
«Kucnopoacozaepxaiye opraHu4ecKue
COCIMHCHUS»

26.04.2024

30

AMI/IHBIZ MCETHUJIAMHWH U aHUJIVMH.
AMUHOKHCTIOTHI KaKk aM(pOTepHbIe
OpPraHUYeCKUE COCTUHEHHUS, UX
ouomorunueckoe 3uauenue. Ilentunel. beaku
KaK HpI/IpOI[HBIe BBICOKOMOHeKyJISIpHBIe
COCONHCHUA

17.05.2024

31

OCHOBHBIE TTOHSITUS XUMHHU
BBICOKOMOJICKYJIAPHBIX COGIIHHGHHfI.

24.05.2024

OcHoBHBIE MCTOJBI CHHTC3a
BBICOKOMOJICKYJISAPHBIX COeﬂHHeHHﬁ.
HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

32

PesepBubIiil ypok. O60011eHIE 1
cUcTeMaTu3alus 3HaHUI

33

PesepubIil ypok. O60011eHIE 1
cUcTeMaTu3alus 3HaHUI

34

PesepubIil ypok. O6001eHIE 1
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypamus aTOMOB

08.09.2023

[Tepunonnueckuii 3akoH u [lepuoanueckas
cHCTeMa XMMUYECKHuX 351eMeHToB /1. M.
MeHneneena, X CBs3b C COBPEMEHHOM
TEOPHEH CTPOCHUSI aTOMOB

15.09.2023

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMHYECKHX 3JIEMEHTOB M UX COCAUHEHHUH 1O
rpyIIaM U nepuoaam. 3HaueHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa B
Pa3BUTHU HAYKU

22.09.2023

CTpOCHI/IC BEIlleCTBA. XMMHUUYECKas CBs3b, eé
BUABI; MCXaHHU3MBbI O6pa3OBaHI/I5{
KOBAJICHTHOM CBS3H. BO,Z[OpO,Z[HaH CBA3b

29.09.2023

BaneHTHOCTB. DIIEKTPOOTPUILIATEEHOCTD.
Crenens okuciienns. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

06.10.2023




ITousitue o AUCIICPCHBIX CUCTCMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPHI.
MaccoBasi 107151 BEIIECTBa B pacTBOpE

13.10.2023

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas cBSI3b HEOPraHMUYECKHUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

20.10.2023

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BEHIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

27.10.2023

Ckopoctb peakiuu. O6paTuMble peaKuu.
XUMHYecKoe paBHOBECHE

10.11.2023

10

[TpakTuyeckas padora Ne 1. «BrnusiHue
pa3NUYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON pEeaKIIUI»

17.11.2023

11

DnexTpoiauTHdecKas auccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiuu nonHoro oomena. I'maponus
OPraHn4Y€CKUX U HCOPTaHNYCCKUX BCIICCTB

24.11.2023

12

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
[TonsaTue 06 3MeKTPOIM3€E PaclaaBoB U
pacTBOpPOB COJEH

01.12.2023

13

Kontponbnas padota mo pasaeny
«Teopernueckre OCHOBBI XUMHUU»

08.12.2023




14

Mertaiubl, ux noyioxenue B [lepuoauyeckoii
CHCTEME XMMHUYECKHX deMeHToB /. 1.
MeHpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METAJIJI0B

15.12.2023

15

CrninaBel METaIOB. DJIEKTPOXUMUYECKUH PAJT
HaIpsKEHNUN METaJUIOB

22.12.2023

16

XUMUYECKHE CBOMCTBA BAXKHCHUIIINX
METaJUIOB (HATPUH, Kaaui, KaJblluid, MarHui,
ATIOMUHUIA) U UX COCTUHEHUN

29.12.2023

17

XHWMHYECKHE CBOMCTBA XpOMa, MEAH M MX
COCTUHEHUN

12.01.2024

18

XuMHYECKHE CBOMCTBA IMHKA, KeJIe3a U UX
COCTUHEHUN

19.01.2024

19

[IpakTuueckas pabora Ne 2. "Pemienue
HKCHEPUMEHTAIbHBIX 3a/1a4 110 TEMe
«Metamnb»"

26.01.2024

20

HeMeTaJ'IJ'II)I, HUX ITOJIOKECHUEC B
[Tepuonuueckoit cucteMe XUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

02.02.2024

21

dusnueckue cBoiCTBa HEMETAJLIOB.
AnnoTponusi HeMeTauioB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yriepoaa)

09.02.2024




22

XHWMHYECKHE CBOMCTBA TAJIOTCHOB, CEPBI U
HUX COEOUHEHNN

16.02.2024

23

XuMHUYECKue CBOMCTBA a30Ta, pocodpa u ux
COCIMHEHU I

01.03.2024

24

XUMHYECKHE CBOMCTBA yIIIEp01a, KPEMHHUS U
HUX COeOUHEHUN

15.03.2024

25

[IpumeHeHne BaXXHEUIIINX HEMETAVIOB U UX
COETUHEHUN

22.03.2024

26

O06001IeHYE ¥ CUCTEMATU3aLU 3HAHUMN 110

TeMe «HemeTtamiesy. Berancienus mo
YPaBHEHUSAM XUMUYECKUX PEAKUUN U
TEPMOXUMHUYECKHE PACUETHI

05.04.2024

27

[TpakTuueckas paborta Ne 3. «Pemienue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Hemeranusl"»

12.04.2024

28

KOHTpOJ’ILHaﬂ pa60Ta o TeMaM «MeTanabDy
u «Hemertanabs

19.04.2024

29

HeOpFaHI/IquKI/Ie " OPTraHUYCCKUEC KUCIIOTHI.

Heoprannueckue n opraHn4ecKkre OCHOBaHUS.

AMpoTepHble HeopraHU4ecKHue u
OpraHUYecKHe COeMHEHUS. | 'eHeTnueckas
CBSA3b HEOPTraHWYECKUX U OPraHUYECKUX
BEILIECTB

26.04.2024




Ponp xuMuu B 00ecriedeHHMH SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
pazButuu MeauiuHel. [Ipeacrasinenus oo

30 OOIINX HAyYHBIX MPHHIIUTIAX 1 17.05.2024
MIPOMBIIIJICHHOTO TIOTYYEHUS BOKHEHIITNX
BEIIECTB
YesoBek B MUpE BEIIECTB M MATCPUAIIOB.

31 XUMHS ¥ 3J0POBbE YEIIOBEKA 1 24.05.2024
PesepBHeIil ypok. O600ICHHE 1

32 cUcTeMaTu3alus 3HaHUI 1
PesepBHrlit ypok. O6o0mieHue u

33 crcTeMaTH3aIus 3HAHUI 1
PesepBHrlit ypok. O6o0mienue u

34 cUCTeMaTH3aIus 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHME OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

. Xumus, 10-11  xmacesl/  XKypun A.A., AxnuoHepHoe o6OmectBo «l3marenscTBo
«ITpocBenienne»
. Xumus, 11 xmace/ T'abpuensa O.C., OOmEecTBO ¢ OrpaHUYCHHONH OTBETCTBEHHOCTHIO

«IPODA»; AkimonepHoe obmiecTBo «M3aarenscTBo «IIpocBemienner»

. Xumus, 11 knace/ I'abpuensa O.C., Octpoymon WN.I'., Cnankos C.A., AKnnoHEpHOE 00IIECTBO

«3narenscTBO «IIpocBemenune

. Xumus, 11 knace/ Epemun B.B., Ky3smenko H.E., [lpoznos A.A., Jlynun B.B.; noxa penakuueit
Jlynuna B.B., O61iecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO

«IPODAY; AxunonepHoe oo6mmectBo «M3narensctBo «lIpocBemenue»

. Xumus, 11 knace/ Kysnenosa H.E., JI€skun A.H., [llataioB M.A., AKITMOHEpHOE OOIIECTBO

«3narenscTBO «IIpocBemenney

. Xumus, 11 kmacc/ MunuenkoB E.E., XKypun A.A., Opxexosckuii II.A., OOmectBo ¢

orpannueHHoN oTBeTcTBeHHOCTHIO « 1Ol MHEMO3MHA»

. Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipoznos A.A., Jlynun B.B.; nox
penakuueit Jlynnna B.B., OOmectBo ¢ orpaHuyeHHOil oTBeTcTBEHHOCTHIO «IPO®DAY»; AKuUMOHEpPHOE
obmmecTBo «M3narensctBo «IIpocBemienne

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

Xumus. 11 kmacc. bonpiioi cOOpHUK TeMaTHYECKUX 3amaHuid i moarotoBku Kk BIIP - Mensenes
I0.H., CayneBuu @.A.
Xumus. 11 xnacc. KonTponbHble U npoBepouHble paboTsl K yueOHuky - O.C. I'aGpuensna, I'.I'.

JIpicoBoil. YrmyOnenusiit yposens. ["abpuensan O.C., Acanosa JI.U.

O.C.T'abpuensn, I'.I'.JIpicoBa «Xumust Meronndeckoe nocooue — 06a30BbIid ypoBeHb» - M.: Jlpoda
2022 ron.
O.C.I'abpuensia, N.I".OctpoymoB, «O011as XuMHUsl B TECTaX, 3aa4ax, ynpaxHeHusx. 11 kmacc» — M.:

Hpoda, 2023 rog.



O.C.l'abpuensH, I1.H.bepeskun, A.A.YmakoBa «Xumust 11 kmacc: KoHTpoJibHBIE U TIPOBEPOUYHBIC

paboTsl kK yueOHHKY». — M.: [Ipoda, 2021 .

O.C.l'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast KHUTA JUIsT YUUTEISD.

Yacte 1 — M.: [Ipoda, 2019 rox.

O.C.l'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast KHUTA JIs1 yUUTEIISN.

Yacts 2 — M.: [Ipoda, 2022 rox.

O.C.l'abpuensn, I1.B.Pemeros, N.I".OctpoymoBa «3agaun Mo XMMUHU U CIIOCOOBI KX PEIICHUS» - M.:

«podan, 2021ros.

B.I'. lenucoBa «Xumus 11 knacc noypounslie miansl no yueouuky O.C.I'abpuensina, I'.I".JIsicoBoii»

- Boarorpan» Yuurens 2018roa.

M.A Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimace», - M.: Ox3amen, 2019r.

O.C.I'abpuensin, M.I'.octpoymoB «Xumudeckuii skcriepuMent B mkone 11 kmace»; - M.: lpoda. —

2019 rox

Xumusi. KontposnbHble U mpoBepouHble padoThl. bazoBblil ypoBeHb. 10 kinacc AxmetoB M.A.

Xumus. 10 k. 3agaunuk. Ky3uenosa H.E., Jleskun A.H.

Xumus B Tabnunax. 8—11 kmaccel. CripaBounoe nocooue Haconora A.E.

IOIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HMHTEPHET
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