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HOACHUTEJIBHAS 3AITMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa30BaTENbHOW MPOTPaMMBI  CpeAHEro o001ero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
peanu3yroumMx OCHOBHbBIE 00pa30BaTENbHbBIE TPOrPAMMBI, U OCHOBHBIX MOJO0KEHUN
«Crparerum passutusa BocnuTanus B Poccuiickor ®@enepannu Ha nepuon a0 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHuentyanbHble monoxkenus ®I'OC COO o B3anMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOoro oOpa3oBaHMsl. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB TIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanuzyercs xumuyeckoe oOpa3oBaHHe OOydaroUuxcsl Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs CpeICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
COJIEp>)KaHUE M TOCTPOCHHE KOTOPOTO OINPEAENIEHBI B MPOTrpaMMe IO XHUMHH C
y4€ToM crenu@uKkd HayKu XUMUW, €€ 3HAYCHHWs] B TO3HAHWU TPUPOILI U B
MaTepUalbHON KU3HU OOILECTBA, & TAKXKE C YYETOM OOIIMX LENel U MPUHIHUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYyIO pOjb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHHUS, B
CO3JlaHME LIEIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJIaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJICHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmmxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUHN) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YypoBHiIX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
IpeICTaBICHUN O CTpoeHUH BeliecTB. CBeZieHHs 00 H3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XUMHUM  TIOJIy4arOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEAICTABICHUS] O XUMUYECKON CBSA3M, KiIacCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIHUH.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIIy0oke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
CoZlep KaHMs, UMEIOMMMH KYJbTYPOJOTUYECKUA W TPUKIATHONW XapakTep. ITH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUIM XUMUU, IOMOTAaIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /I IOTIOTHEHUS 3HAHUH,
peleHus] MHTEIUIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYIECKOTO U OPTAaHMIECKOTO MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM DKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHN MEXKIy HOBBIMU (DaKTaMHd U TEOPETHUYECKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMUHU B PEIICHUU SKOJOTHUECKUX MpoOieM, a
Takke Mpo0JIeM COepeKEHUST YHEPTETUISCKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOydJaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIBHBIX YUSOHBIX JCHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PAa3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00pabOTKu
uHhopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOW U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIICH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPU OMPEICICHUH
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATETLHOCTH 4YE€JIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MpeIMETa SIBISICTCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIETSIMU U3YYEHHUS TMpEeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaAKIINii, HEOOXOTUMBIX JJIs MPUOOPETEHUS YMEHHI
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XMUMHUYECKHUX SIBJICHHUM, HMMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero olmiero oOpazoBanus. Ceromns B
MPEToAaBaHUH XUMHH B OOJBIICH CTENCHH OTAAETCS MPEANOUYTEHUE MPAKTUIECKON
KOMIIOHEHTE COJep>KaHusl OOyuyeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpoOM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO TOJYYECHHs 3HAHUI ¥ PUMEHEHUS UX B PEANbHOMN XKU3HH TS PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3y4YeHUHU NpeaMeTa « XUMUSD TOMUHHUPYIOIIEee 3HaUCHHE
IpUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

- amanTanus 00yJarmuxcs K YCIOBUSAM IUHAMUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU U UX
NPUMEHEHHUEM;

- (dopmupoBaHre y OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPAasi 3aHUMAET BaXKHOE
MECTO B MO3HAHUM XUMHH, a TaKXe JUIi OLEHKH C MO3UIUN SKOJIOTHMYECKON
0e30MacHOCTH XapakTepa BIUSHUS BEUIECTB U XUMUUYECKHX MPOIIECCOB HA OPTraHU3M
YyeJioBeKa U MPUPOJIHYIO CPEAY;



- pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEJUICKTYAIbHBIX U TBOPYECKHX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUY I MOUCKAa M aHajlu3a y4eOHOH u
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

- (opMmupoBaHHE U pa3BUTHE Yy OOYYAIOIIUXCS AacCOIMATHBHOTO U
JOTHYECKOTO MBINUICHHsI, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpBIE 0COOEHHO HEOOXOUMBI, B YACTHOCTH, NIPU IUIAHUPOBAHUN U IPOBEJICHUU
XMUMHUYECKOTO IKCIIEPUMEHTA;

- BOCOUTaHHE Yy oOydaromuxcs YyOexAEHHOCTH B T'yMaHUCTHYECKON
HAIpPaBIEHHOCTH XUMHUH, €€ BAXXHOW PONM B PEHICHUH TI00ATBHBIX MpoOiieM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOMN o6sacTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COJAEPXKXAHUE OBYUEHUA

10 KITACC
OPT'TAHMYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHenniit A. M. BytnepoBa, e€ ocHoBHbIE TTOJI0KeHUS. CTPYKTYpHBIE (POPMYJIBI
OpPraHMYEeCKUX BemecTB. [ omoisiorus, wu3omepuda. XHUMHYECKass CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJUHAPHBIC U KPATHBIE CBSA3U.

[IpencraBnenne o KiraccUpUKAIMK OpraHuYecKux BemiecTB. HoMmeHknaTtypa
OpraHUYECKUX COEAUMHEHUN (CHUCTeMaThyeckas) W TpPUBUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W WX NPEBPAILICHUM:
O3HAKOMJIEHUE ¢ 00pa3llaMH OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJEHUE M OIUCaHUE
JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPALICHUI0 OPraHMYECKUX BEIIECTB IIPHU
HarpeBaHuM (IJIaBjieHue, OOyIJIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAn. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu 3amenieHuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJydeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OyTtamueH-1,3 u metunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonauMmepusaiuu). [logydeHre CUHTETHYECKOIo
KayudyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALIETHIICH
— TPOCTEUIIHMI MpeCTaBUTENh AJKUHOB: COCTaB, CTpPOCHHE, (U3UUYECKUE WU
XUMHUYECKHE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS), MOJyYCHUE U TPUMEHEHHUE.

Apensl. ben3on: coctaB, cTpoeHue, QpuU3NUECKHE W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIyYEHUE U MPUMEHEeHue. Tomyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOJyYeHue u npumenerue. TOKCUIHOCTb apEeHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K Pa3IM4YHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEICHHUE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKLIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIETIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoeka. [[puMenenne rauueprHa U 3TUICHTITMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnerunpl U kemouvl.  DOpMANBIAETHN, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaiym), noiaydeHue u npumeHenune. CreapuHoBas
U OJICMHOBAsi KUCIIOTHI KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  coctaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKUE U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBieHne,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KaUE€CTBEHHBbIE PEaKLMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
HaOJII0/IEHUE U ONKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalusi OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTJCIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (O€IKU, YIJIEBOIbI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil snaeMeHT. AToM. SAapo aroma, H30TONbL. JIEKTPOHHAs
000JI0YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunoanueckuii 3aKoH u [leproanyeckas cicteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b NEpUOANYECKOrO 3akoHa M llepmonnueckoil cucTteMsl
xuMudeckux aneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYIINaM H TEPUOaM.
3Ha4YeHHE MMEPUOIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSApHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
aKUuenTopHslil). BomopoaHas cBsA3b. BaneHTHOCTb. DJEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJSIDHOTO UM HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.



[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUYEeCKOe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHUE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M MX NPEBPALICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3jiokKeHHE MEPOKCHUIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOTO MHMKATOPA, PEAKIIUM MOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuumy.

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSM XHMHYECKMX pEaKUUud, B TOM YHUCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. [lonoxenne meramnoB B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOoB MeTayuioB. O0mue gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOWMCTBA BAXKHEUIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue crnocoObl moidyueHus: MeTaioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOPAMHU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuajbl, KpPacCKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MacHOr0 UCIIOIB30BaHUS ITPENnapaToB OLITOBOM XUMHUH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPTraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MTOPOBI, TOJE3HBIE UCKOMAEMbIE, TOIUIHUBO,
pecypchl.

TexHomorus: XumMmudeckasi MPOMBIIIICHHOCTb, METAJUTYPIHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJCTBO, IHINEBAs
IPOMBIIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHX TPErapaToB, MPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHajoB,
AIIEKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 XUMNU
HA BA30OBOM YPOBHE CPEJJHEIT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

- OCO3HAHHE OOYYAIOIIUMHUCS POCCHUICKOW Tpa)kAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

- HAJIMYME MOTHUBAIIUHU K 00YYCHUIO;

- 1IeJICHAIIPABJICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHUN TMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

- TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

- HaJTM4YKe MPaBOCO3HAHUS IKOJIOTUYECKOMN KYJIBTYPhI U CHOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUUCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS

- OCO3HAHMS 00YYAIONTUMHUCS CBOMX KOHCTUTYIIHOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

- MPEACTABIICHHS O COLMAIbHBIX HOpPMAaxX M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



- TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH IPU CO3JAAHHUH
y4e€OHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

- CIOCOOHOCTM NOHMMATh M NPUHHUMATh MOTHUBBI, HAMEPEHUS, JOTHUKY U
apryMEHThI IpYTHX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

- IIEHHOCTHOTO OTHOIIEHHS K HCTOPHUYECKOMY M HAyYHOMY HACIIEIUIO
OTEYECTBEHHON XUMUH;

- YB&XEHHUS K IPOLECCY TBOpPUECTBA B O0OJACTH TEOPUM M IPAKTHUECKOIO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

- WHTEpeca W IO3HABaTEJIbHBIX MOTHBOB B IOJYYEHHHM U IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- HDABCTBEHHOT'O CO3HAHMS, STUYECKOIO IMOBEICHUS;

- CHOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHbBIE C XUMUYECKUMHU SBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

- TOTOBHOCTH OIIEHMBATh CBOE MOBEJEHUE M MOCTYNKHU CBOMX TOBApPHUILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) ¢popMUPOBAHNS KYJIbTYPHI 310POBBSI:

- TOHUMMaHUA LEHHOCTEH 370pOBOTO M 0Oe30MmacHoro obpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

- coOmoneHus: mpaBuil 0€30MacHOro oOpallleHusi C BelleCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH;

- TIOHMMaHUSl LIEHHOCTU TMPaBWJ WHJIWBUAYAIbHOTO U KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

- OCO3HAHHUA MOCIEACTBUNA U HETIPUATHS BPEAHBIX MPUBBIYEK (YyHOTPEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

- KOMMYHUKATHBHOM KOMIIETEHTHOCTM B y4e€OHO-MCCIIEI0BATENbCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

- YCTAaHOBKM Ha AaKTHMBHOE YYacTHE€ B PEIICHUM MPAaKTUYECKHUX 3a7ad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



- HHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO NPo(decCchuil pa3InyHOro poaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

- YBQXKEHUS K TPYLY, JIOISIM TPYAa U Pe3yJibTaTaM TPYI0BOU AEATEIbHOCTH;

- TOTOBHOCTM K OCO3HaHHOMY BBIOOPY HHAMBHUAYaJbHON TPaeKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

- 9KOJIOTMYECKH I1€JIeCO00pPa3HOr0 OTHOIICHHSI K MPUPOJE, KaK HUCTOUHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

- TOHMMAaHUS TI00AJIBHOTO XapakTepa SKOJOTHMYECKUX MPOoOJIeM, BIMSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHON CPEbI;

- OCO3HAaHMS HEOOXOJMMOCTH HCIOJIb30BAHUSA JOCTHKCHUN XUMHUU IS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

- AKTHBHOTO HENPUATHS JNEUCTBUW, IPUHOCAIIMX BpEd OKpPYKAKOLIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

- HAJIMYMS PA3BUTOTO IKOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

- ¢(hOpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

- TMOHMMaHUA ChHenupUKd XUMUU KaK HayKH, OCO3HaHUs €€ poJih B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

- yOeXIEHHOCTHU B 0CO0OM 3HAYUMOCTH XHUMHHU JUIsI COBPEMEHHOMU
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUILEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENTHOTO TPY/Ia ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KKIOTO YIeHA OOIECTRA,;

- E€CTECTBCHHO-HAy4YHOM TIPaMOTHOCTH: IIOHMMaHHS CYLIIHOCTH METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

- CHOCOOHOCTH CaMOCTOSITENIBHO HCHOJh30BaTh XMUMUYECKHE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

- HHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON AESITEIbHOCTH;

- TOTOBHOCTM M CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

- UHTepeca K 0OCOOEHHOCTSIM TpyJa B pa3inuHbIX chepax npodeccuoHaIbHON
JIESITENBHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4€OHOro IpenMera « XUMUs» Ha
YPOBHE CpPEeHET0 00LIero 00pa30BaHUs BKIHOYAOT:

- 3HayuMble 19 (POPMHUPOBAHUS  MHUPOBO33PEHHS  OOydaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaKaroUuue
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa W CHEUU(PUKY METOJIOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTEMA, HAyYHBIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, DKCIIEPUMEHT U IpYTHE);

- YHUBEpCAJIbHbIE YUeOHbIE NEUCTBUS (IT0O3HABATENIbHbIE, KOMMYHUKATUBHBIE,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITMATBLHOM KOMIETSHIIMH 00yYarOIINXCs;
- CIIOCOOHOCTH 00yUaroIMXCst UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH ¥  PETYJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABAaTEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

- CaMOCTOSITENIbHO  (OPMYJUPOBATh U  aKTyaIM3UPOBaTh MpoOJeEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

- ONpENeNsATh UEIU ACITEIbHOCTH, 3aJaBas MNapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIILHOCTU C MOCTABJICHHBIMU LIEJISIMU;

- WCHOJIb30BaTh MPU OCBOCHUU 3HAHWUW MPUEMBI JIOTUYECKOTO MBILIIJICHUS —
BBIICIATh XapPAKTEPHbIE MPU3HAKUA TMOHATHUH WM YCTAHABJIMBATH MX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

- BBIOMpATh OCHOBAaHWSI W KPHUTEPUU IJIs1 KIACCHU(PUKAIMKM BEIIECTB M
XUMUYECKUX PEAKIINN;

- YCTaHaBJIUBaTh IPUYUHHO-CIICJCTBEHHBIE CBSI3M MEXIYy HW3Yy4YaeMbIMU
SBJICHUSIMU;

- CTPOUTH JIOTUYECKHE PaCCyXJACHUS (MHIYKTUBHBIE, ICAYKTHUBHBIC, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

- IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMBIE B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peaKIuu
— TPU pPEIICHUU Y4YEOHBIX TMO3HABATEIHHBIX M MPAKTUYECKUX 3a]a4, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

- BJIaJIETh OCHOBAMHU METOJI0OB HAYYHOI'O MO3HAHMS BEHIECTB U XUMHYECKUX
peaKIuu;

- (dopmynupoBaTh 1€MW  3aJa4yd  HCCIICIOBAHUS, HCIOJIb30BATh
MOCTaBJICHHBIE W CaMOCTOSTENIBHO C(OPMYIUPOBAHHBIE BOMPOCHl B KadyeCTBE
WHCTPYMEHTA TO3HAHUSI U OCHOBBI i1 (DOPMUPOBAHUS THIOTE3bI MO TPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

- BIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB MUCCIIEAOBAHNSA,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

- TpUOOpeTaTh OMBIT YYEHUYECKON HCCIEAOBATEIbCKOM U TMPOEKTHOM
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

- OPHEHTHPOBATHCS B pA3JIMYHBIX HCTOYHUKAX HWHMopMmaruu (Hay4dHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (opM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



- (hopMyIHpOBaTh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METO/bI IPU MOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

- IpUOOpETaTh ONBIT UCHOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

- CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OpMYy TMPEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

- HCIOJB30BaTh HAy4YHbIM S3bIK B KauecTBE CpEACTBA IpU padoTe C
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

- HCIONB30BaTh M MPEoOpa3oBBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

- 33/1aBaTh BOIIPOCHI 110 CYIECTBY 00CYk/1aeMOil TEMbI B XOJI€ 1Majora u/uiu
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

- BBICTYIIAaTh C MPE3EHTAIe Pe3yNbTaTOB MO3HABATEIHHON JESITEIHLHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro MpoekTa U (popMyIHpOBaTH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

- CAMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYLIECTBIISITH CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUN MpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

- OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEITETFHOCTH HA OCHOBE CaMOaHaJm3a
Y CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC
[IpenMeTHble pe3yJibTaTbl OCBOCHHMS Kypca «OpraHuyeckass XuMHs)
OTPAXKAKOT:
- c(opMUPOBAHHOCTb TMPEACTABICHUA O XUMHUYECKOM COCTaBISIIOLICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, POJIM XMMUU B TIO3HAHUH SIBJIEHUI IPUPOJIBI,
B (OpMHpPOBAaHMM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHON



IPAMOTHOCTH, HEOOXOJIMMOM JJIl pELIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

- BJIAJICHHE CHCTEMOM XMMMYECKHX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArarole MOHATUS (XMMHYECKUH JJIEMEHT, aTOM, OJJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi Qopmyia (pa3BEépHyTass M COKpalEHHAas), MOJb, MOJISIpHas
Macca, MOJISIpHBIN 00bEM, YIIIEpOIHBIN CKeNeT, (PyHKIMOHAIbHAS TPYIINa, paJuKall,
WU30MEpUsl, U30MEPHI, TOMOJIOTHYECKHN Psifl, TOMOJIOTH, YIJIEBOIOPOIBI, KUCIOPOI 1
a30TCOJEpKAINE COCOUHEHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHHS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUs
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE IOHMMAaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U
0e30MacHOM HCITOJIb30BAHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

- c()OpMUPOBAHHOCTh YMEHHUU BBISABIIATH XapaKTEPHbIC MPU3HAKU TOHSITHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLCHUN OPTaHUYECKUX COCIUHEHUN;

- c(pOpMHUPOBAHHOCTh YMEHHI HCIOIb30BATh XUMUYECKYIO CUMBOJUKY JIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dopMysl OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKUuH,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTraHUYECKUX BEUIECTB Ul WUIIOCTPALUU HX
XUMHUUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

- c(OpMHPOBAHHOCTh YMEHUMN YCTAaHABIUBATH MPUHAJJIC)KHOCTh U3yUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne CoeIuHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), [aBaTb WM Ha3BaHUA 110
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKTO3a, KpaxMal, LeJUII0JI03a, TIUIHH);

- c(OpMUPOBAHHOCTb YMEHHUSI OINPEACNATh BHUAbl XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHBIE);

- c(hopMHpPOBAHHOCTH, YMEHHSI MPUMEHSTH TOJOKEHHUS TEOPUHU CTPOCHUS
oprannyeckux BemuiectB A. M. BytnepoBa nisi 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUsI; 3aKOH COXPAHEHHMS MACChl BEILECTB;



- copMUPOBaHHOCTh yMEHHUN XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3NYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, alleTUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, GeH30JI, METAaHOJ, ATaHOJ, STHJICHIJIHKOJIb,
IIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUTI0NI03a, aMIHOYKCYCHAsI KUCIIOTA), WILTIOCTPUPOBATH TEHETHIECKYTO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHUHA C
UCII0JIb30BAaHUEM CTPYKTYPHBIX (hOpMyII;

- chOpMHUPOBAHHOCTH YMEHUS XapaKTEPU30BaATh UCTOYHUKHU YTIJIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
MIPUMEHEHUE TPOAYKTOB MepepabOTKH;

- chOpPMHPOBAHHOCTh YMEHUW TPOBOJUTH BBIUUCICHUS IO XUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

- chOpPMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMON 3HAHUN 00 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUNA B
KOHKPETHBIX JKH3HCHHBIX CHTyalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

- ¢(hOPMHUPOBAHHOCTH YMEHUI COOITIOATh MPABUJIIA TTOJIH30BAHUS XHUMUYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

- c(opMUPOBAaHHOCTh yMEHUH TUIAHUPOBATH M BBITOIHATH XUMHUYCCKHM
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U U3YYCHHE €0 CBOMCTB, KaUE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypalus 0CJIKOB ITPU HarpPEBaHHH, IIBETHBIC PEAKIIMHA OCIIKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyITHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB;

- c(OpPMHPOBAHHOCTh YMEHHUW KPUTHYECCKH aHAIU3HPOBATH XWMHUYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

- chOpPMHPOBAHHOCT, YMEHUW COOJIOJATh TMpaBWia OAKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXpaHEHHUs! CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

- 11 00yYaroumxcsi ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3]I0POBbSI: YMEHHE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

- JUIsL CIEeNbIX W CHA0OBUASAIIMX OOYYalOMIMXCA: YMEHHE MCHOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.

11 KITACC

[TpenMeTHble pe3ynbTaThl OCBOCHHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

- c(hOpMHUPOBAHHOCTb MPEACTABICHUN: O XUMHYECKOW COCTABIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIU XMMUU B TIO3HAHUH SIBIEHUI MPUPO/IBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpbl JIMUHOCTH, €€ (YHKIIMOHAIBLHON
I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a1a4 U IKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOHON Cpee;

- BJQJCHUE CUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKUI AJIEMEHT, aToM, M30Tom, S-, p-, d-
JJIEKTPOHHBIE OpOMTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKasl CBA3b
(KoBaJieHTHas, MOHHAsI, METAITTMYECKas, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKa,
TUIBI ~ XMMHUYECKHX  pPEAKUUH, pacTBOp, BJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
NIEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCIMTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pPEaKUny, XUMUYECKOE DPABHOBECHE); TEOPHMM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPaHEHUs! MacChl BEILECTB, 3aKOH COXPAHEHUsI U MPEBPAILCHUs] YHEPTUU
Py XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUHU,
MHUPOBO33PEHUYECKNE 3HAHHUS, JIEKAIIME B OCHOBE MOHUMAHUS NPUYMHHOCTH W
CUCTEMHOCTH XMUMHUYECKHX SIBICHUN, (PAKTOJIOTUYECKHE CBEIECHUS O CBOMCTBaX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUN BAXKHEHIINX HEOPTaHUYECKUX
BEILECTB B ObITY U IPAKTUYECKOH IESITEIIbHOCTH YEJIOBEKa;

- chopMHUPOBAHHOCTh YMEHHUI BBISBIIATh XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIUME MOHITHUS MpPU
ONKMCAHUH HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLECHU;

- c(OpMUPOBAHHOCTh YMEHUI HCIOIB30BATh XMMUYECKYI0 CHMBOJUKY JIs
coctaBieHuss (OpPMyJ BEIIECTB M  YpPAaBHEHHM XMMHYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUsI OTACIBHBIX



HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHE);

- c(OPMUPOBAHHOCTh YMEHU OMPEIEISATh BAICHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COECAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBsI3M (KOBaJCHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEIIeCTBA (aTOMHAas, MOJIEKYJISpHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCJIMHCHUM;

- chOpMHpPOBAHHOCTh  YMEHHUW  YCTAaHaBIMBATh  HPHUHAIICHKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIéHHOMY KJaccCy/TpyIie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

- ¢(OpPMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICII IEPUOIUYECKOTO 3aKoHa [
N. MenneneeBa 1 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

- c(OpMHUPOBAHHOCTh YMEHHMI XapaKTepU30BATh DSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB Ilepmonnueckon cucTreMsl
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUYECKUE YPOBHI», O0OBACHATH 3aKOHOMEPHOCTHU
WU3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JEMEHTOB M MX COEIMHEHHU IO Mepuoiam H
rpynmnam llepuoanueckoit cucremsl xuMmuaeckux anemeHToB [1. 1. Menneneesa;

- c(opMUPOBaHHOCTh YMEHUW XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO0 YPABHEHHI COOTBETCTBYIOIMX XUMUYECKUX PEaKLIU;

- ¢()OpMHPOBAHHOCTh YMEHHUS KJIACCU(UUUPOBATH XUMUYECKUE PEAKIUU IO
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEArvpyrollnX BeEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHsI AJIEMEHTOB, 0OpaTUMOCTH
peaKkiMK, YYaCTHIO KaTajau3aTropa);

- c()OpMUPOBAHHOCTh YMEHUW COCTABJISTh YPAaBHEHMS PEAKIUN pa3THMUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKlMii HOHHOTO 0OMEHa, YUYUThIBas
YCJIOBUS, IIPU KOTOPBIX ATU PEAKIIMH UAYT JO KOHIIA;

- c(opMHpPOBAaHHOCT, YMEHHUU NPOBOAUTH PEAKIUH, IOATBEPKAAIOIINE
KAUECTBEHHbIM COCTaB PAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BELLECTB;

- cpOpMHUPOBAHHOCTh YMEHHUH pPAaCKpbhIBaTh CYLIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ATUX PEAKLUM;



- chopMHpOBaHHOCT, yMEHHH OOBSACHATH  3aBUCHUMOCTH  CKOpPOCTHU
XUMHUYECKOHN peakiliu OT Pa3INuHbIX (JaKTOPOB; XapaKTep CMEIICHUS XUMHUIECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT BHellIHero Bo3neicTBus (npunuun Jle [llatense);

- c(OpMHUPOBAHHOCT, YMEHMI XapaKTepU30BaTh XUMHUYECKHUE IIPOIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BO/JICTBA;

- cOpMHPOBAHHOCTh YMEHUHN MPOBOJUTH BBIYUCICHUS C MCIOJIH30BAHUEM
MOHSTHUS «MACCOBasi 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHUM T'a30B MPU
XMMHUYECKUX PEaKLUsAX, Macchl BELIECTBA WM O0bEMA Tra30oB IO HM3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OAHOTO W3 YYACTBYIOUIUMX B PEaKUUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTHH;

- c(OPMUPOBAHHOCTh YMEHUI COOJII0/IaTh ITPaBUJIa MOJIb30BAaHUSI XUMUUECKON
MOCy/IoOl U JTa0OpaTOPHBIM O0OpPYAOBaHUMEM, a TaKXe€ IpaBWiia OOpalIeHUs C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHUSMH IO BBIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

- c(opMUpPOBaHHOCTh yMEHUHN TUIAHUPOBATH M BBINOIHATH XUMUYECKHIMA
DKCIIEPUMEHT (pa3j0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHIUKATOpPA, BIMSHUE Pa3iN4HbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEeaKLUH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIC peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metaiue» u «HeMetanne») B COOTBETCTBHM C MPaBHIAMH TEXHHUKHU
0e30MacHOCTH MPHU OOpAILEHUHU C BEIIECTBAMU U J1a00paTOPHBIM 000PYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PeaKIiii U (OpMYyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3ybTATOB;

- c(OpPMHUPOBAHHOCTh YMEHUU KPUTHUYECKU aHAIU3UPOBATH XWMHUYECKYIO
uH(pOpMaIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKalu, MaTepHEeT U Apyrux);

- c(hOpPMHPOBAHHOCTh YMEHHUU COOJIOJATh TMpaBHJIa  JKOJIOTHUYECKH
1eJIecO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOILEW MPUPOTHON Cpellbl, 0OCO3HABAThH
OMMACHOCTh BO3CHCTBUS HA )KMBBIE OPraHU3MbI ONPE/ICTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [I/IK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIEHUS H
NPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;



- 11 00y4YaroluXxcsi ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEUIECTB M
XUMUYECKUX SBJICHUM;

- JUIsl CIEeNbIX W CHA0OBUASIIMX OOY4YalOMIMXCA: YMEHHE MCHOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins juist 3anucu XMMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTIIEBOIOPOABI — aTKAHBI 2
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. ©enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazaeny 3
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢ppoBbIie
Ne i/mn P Konrpoubusie IlpakTHueckue (unbp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo paszneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertasmibl
2.2 Hemerannsl 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX 9
' BEILIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne Tema ypoka KouunvecTBO 4acoB Hara JIeKTPOHHBbIE HU(POBHIE
n/n u3yuyeHHusi o0pa3oBaTesbHbIe pecypChl
Bcero  K/P n/p
1 [IpeameT opranndeckoil XuMuH, e 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUYCHHE
2 Teopust CTpOCHUST OPraHUUECKUX 1
coenuHeHuit A. M. BytnepoBa, €€ OCHOBHBIE
MIOJIOKCHHS
3 [IpencraBnenue o KiIaccupUKAIIU 1
opraHuueckux Bemects. Homenknarypa
(cucTemaTnyeckasl) U TPUBUAIBHBIC
HA3BaHUS OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH Pl
) MeraH u 3TaH — NpOCTENIINEe 1
IPEJCTaBUTENN AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUJIEH U NPOMUJIeH — MpocTeiine 1
IPEJCTaBUTENN AJIKEHOB
8 [Tpaktuyeckas pabora Ne 1. «Ilomyuenue 1 1
ATUJICHA U U3YYEHHUE €r0 CBOMCTB)
9 Anxanuensl. Byraguen-1,3 u 1
metunoytanuen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa M Pe3UHbI
10 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, 1

TOMOJIOTUYECKUH psijl. ALIETUIIEH —
MPOCTEUIIINIA MPEJICTABUTEIb ATKHHOB




11

Brruucnenus 1o ypaBHEHHIO XMMUYECKOM
peakuuu

12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas CBS3b YIIIEBOJAOPOIOB,
MPUHAJUISKAIINX K Pa3IMYHBIM KJlaccaM

14 [TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:
MIPUPOJIHBIN ra3 U MOMyTHBIE HEPTIHBIC
ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu

15 [TpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB:
MIPUPOJIHBIN ra3 U MOMyTHBIE HEPTIHBIC
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KoHnTponpHas padora mo pasaeny
«YTI1eBO0POIbI

17 [IpenenbHBIE OTHOATOMHBIE CTUPTHI:
METaHOJI M 3TaHOJ. BotopoiHas cBs3b

18 MHOT0aTOMHBIC CITUPTHI: ITHIICHTIIUKOJIb U
TJIALIEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE

20 Anpaeruapl: GopManbaeTuI U
arneTanpaerua. AeToH

21 O1HOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBHIE
KHUCTIOTHI: MypaBbUHAs M YKCyCHAsI

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHMCIIOTBD)

23 CreaprHOBas U OJICMHOBASI KMCIIOTHI, KaK
MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHCJIOT

24 Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX

KHUCJIOT, UX MOIOIICC JIeicTBHe




25 CrnoxHuble 3(hUpbl KaK TPOU3BOTHBIE
KapOOHOBBIX KHCIOT. [ MAPOIN3 CIOKHBIX

3¢upoB

26 Kupsl: runponuns, npuMeHeHue,
Onosornyeckas poib JKHPOB

27 VYTIIeBOIbI: COCTaB, KiTacCHU(pUKAITHSI.
Baxwneimme npeacTaBuTenu: TiI0K03a,
dpykTo3a, caxaposa

28 Kpaxman u nemirono3a Kak mpupoHbIe
MOJIMMEPHI

29 KoHnTponpHas pabora mo pasaeny
«Kucnopoacoaepkaiipe oOpraHuuecKue
COCMHEHUS»

30 AMWHBI: METHJIAMHH M aHWJIMH

31 AMHMHOKHUCIIOTHI Kak aM(pOTEpHBIS
OpPTaHWYECKHUE COCTUHEHUS, X
Ouosiornyeckoe 3HaueHue. [lenTuapt

32 benkn kak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COETMHEHUS

33 OCHOBHBIE TTIOHATUA XUMUU
BBICOKOMOJICKYJIIPHBIX COCTMHCHUH

34 OCHOBHBIE METOIBI CUHTE3A
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH.
[TnacTMacchel, KayqyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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Ne
n/n

Tema ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTypamus aTOMOB

11 KIIACC

KoanyecTBo 4acoB

JlaTa
HU3yYeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

Beero K/P  II/P

IIepnonnueckuii 3axoH u [lepuoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB [I. 1.
Menpeneesa, MX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHHUH I10
rpyIIaM U nepuoaam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa B
pa3BUTUHU HAYKH

Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM
cBsi3u. BogopoaHas cBsi3b

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
Crenenb okucnenus. Bemiectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

ITonsitue o aucnepcHbIx cucteMax. IcTUHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pACTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COCNUHEHUN. ['eHeTnyeckas
CBSI3b HEOPTaHWYECKHUX BEIIECTB, PA3TUYHBIX
KJIaCCOB




Knaccudukanuss XMMHUYeCKHX PEaKIIHii B
HEOPraHWYEeCKON U OPraHUYECKON XUMUH.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU IPU
XUMHUYECKHUX PeaKLUsiX

10

11

CkopocTtb peakiuu. OOpaTuMble peakuu.
XUMHUYECKOE PaBHOBECHE

ITpaktrueckas padota Ne 1. « Biustaue
pa3nuyHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DJeKTpoIMTHYECKas auccoruanus. [lonstue o
BOZIOpOAHOM Moka3zatene (PH) pactBopa.
Peakiiuu nonHoro oomena. ['maponm3
OpTraHUYECKUX U HEOPTraHUYECKUX BEIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsiTrie 06 3MEKTPOIM3€E PACIIIaBOB U
pacTBOPOB COJIeH

13

KonTponbnas pabota mo paszueny
«TeopeTndyeckre OCHOBbI XUMUW»

14

Mertamibl, ux nonoxenue B [leproanyueckoi
cucTeMe XMMUYecKux 3nementoB [{. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nyecKue cBoiCTBa
METaJUIOB

15

16

17

CruiaBbl METAJUIOB. DIIEKTPOXUMUYECKUM Pl
HaIpsHKEHUH METAILIIOB

XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX METAJIJIOB
(HaTpwWii, KM, KaJIbIUA, MarHuH,
IIOMUHUIN) U UX COEAMHEHHH

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeTUHEHNN




18

19

20

21

22

XUMHYeCKHE CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHUN

[TpakTrueckas padota Ne 2. "Pemienne
HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
«Metaip»"

Hemeramibl, ux nonoxenue B [leproanueckoi
cucTeMe XuMu4eckux 3nementon /1. U.
MenneneeBa 1 0COOEHHOCTU CTPOEHUSI aTOMOB
Ou3nyecKue CBOWCTBAa HEMETAJLIOB.
AJoTpOonusl HEMETAIOB (Ha IPUMEPE
KHCJIOPO/JIa, Cepbl, hocdopa U yriepoia)
XUMHYECKUE CBOWMCTBA TaJIOT€HOB, CEPBI U X
COCIMHEHUI

23

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u ux
COEIMHEHUI

24

25

XHUMHYECKUE CBOMCTBA yIIIepo1a, KPEMHUS U
UX COE€OUHEHUN

[TpuMeHeHnEe BaXXHENIINX HEMETAINIOB U UX
COeTMHEHNN

26

27

28

29

0O0001eHne U CUCTEMAaTU3ALNS 3HAHUI 110
teme «Hemeramnely. Beraucinenus no
YpaBHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHUYECKHE PACUETHI

[Tpaktuueckas pabora Ne 3. «Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Hemerannnr"»

KoHnTtponbHas pabota mo Temam «MeTaisn u
«HemeTammbi»

Heopr AHUYCCKHUC U OPTaHUYCCKUC KUCITOTHI.
HeopraHquCKHe H OPraHUYCCKHUEC OCHOBAHUSA

30

AM@oTepHbIe HEOpraHUYECKHEe U
OpraHMuecKue coeauHenus. ['enernueckas




CBSI3b HEOPTaHUYECKUX U OPTAaHUUYECKUX
BEIIECTB

31 Poiib XuMuH B 00eCIIeYeHUH SKOJIOTHYECKOH,
YHEPreTHYECKOM ¥ MUIIEBOW 0€30MaCHOCTH,
Pa3BUTHH MEIUITUHBI

32 [IpencraBnenus 00 0OMMX HAYYHBIX
MPUHIIAIIAX POMBIIUICHHOTO MTOTYYCHHS
BaKHEUIIINX BEIIECTB

33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB

34 XHUMHS U 370pPOBbE YECIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME

34




YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30BATEJIBHOTIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 10 kmacc/ I'abpuensu O.C., Octpoymo W.I'., CnankoB C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

* Xumust, 11 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., CmagkoB C.A.,
AxnmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://resh.edu.ru






