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HOACHUTEJ/IBHASA 3AIIMCKA

[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
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
pealn3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIC MPOTPaMMbl, U OCHOBHBIX MOJIOXKEHHIA
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
o0mieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble monoxkenus ®I'OC COO o B3anMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH ILIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOAbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJIHON cpene. Peanuzyercs xumuyeckoe oOpa3oBaHHe OOydaroUuxcsl Ha
YPOBHE CpeJIHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOTO MpeaMETa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€éToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepUalbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LIEJIEH U MPUHLHUIIOB,
XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUSL KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOylo poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpY)KarolleM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOopMHUpYyeTCcs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaXIOro wieHa ooOmectBa. COBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX 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
oOydJaronmxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOJOHKCHHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO 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 XUMHHM (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUHN) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0O YydeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YypoBHiIX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
IpeJICTaBICHUN O CTpoeHUH BeliecTB. CBefieHus 00 H3ydaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMUHU  MOJYy4YarOT  pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MIPEAICTABICHUS] O XUMUYECKOM CBSA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Tonx HOBBIM yriaoM 3peHUsi B TMpeaMeTre «XUMus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 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
collep KaHus, UMEIOIMMMH KYJBTYPOJOTUUECKHA W TPUKIAAHOW 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 MPUIIOKEHUI XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKHA OCMBICITHBATH HHPOPMAITHIO U IPUMEHSATH €€ TSI TOTIOJTHEHUS 3HAHUH,
pelieHus] 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 OPTaHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
W peIICHUsS TMPOTUBOPEYHN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHN 3KOJOTHUECKUX TpodieMm, a
Takke MpoOeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOydJaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOsieM, TOUCKa, aHaimM3a W 00paboTKu
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICIICHUH
COJIEPKATEIIbHON XapaKTePUCTUKH I1IeJIed W3Yy4YeHHsS MpeaMeTa HalpaBICHHEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JEATETLHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4EeHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opmMupoBaHWE CHUCTEMBl XUMHUYECKHX 3HAHUH KaK  BaKHEHIICH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH nX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIECTB U XUMHUUECKUX PEaAKIINil, HEOOXOIMMBIX JIJIsl MPUOOPETEHUS YMEHUN
OPUEHTUPOBAThCA B MHPE BEIIECTB M XUMHUYECKUX SIBICHUMN, MMEIOLIUX
MECTO B IPUPOJE, B IPAKTUUECKON ¥ NOBCEIHEBHOW KU3HU;

® pa3BUTHE YMEHUU U CIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsay ¢ atuM, conepkaTeslbHasi XapaKTepUCTUKA LEJed U 3a1a4 U3y4EHHUs
IIPEAMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMM NPUOPUTETAMU B CUCTEME cpeAHero odmero oOpa3zoBanus. CeronHs B
MPENoJaBAHUH XUMUU B OOJIBIIEH CTENEHH OTAAETCS MPEANOUYTEHHE MPAKTUYECKON
KOMIIOHEHTE COJEepKaHusl OOydyeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIIIYCKHMKa 00111€00pa30BaTe/IbHON OpraHu3aluy, BIAJCIONIET0O HE HabOpoM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHUSIMU
aKTUBHOTO MOJYYEHHUs 3HAHUN U TPUMEHEHUS UX B PEANbHOW KU3HU JJIs1 PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBA3M ¢ 3TUM IIpU U3yYEHNUHU NIpEeIMETa « XUMUSD» JOMUHHUPYIOLIEE 3HAUCHHE
npUOOPETAIOT TaKue 1NN U 331a4H, KakK:

ajanTamus 0O0y4arolMXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
bopMHpOBaHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTyalUsX, CBS3AHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopmupoBaHue y O0OyYarolUMXCsl KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONbITA JESTEIBHOCTH, KOTOPast 3aHUMAET BaXKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HLIMIA 3KOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB U XUMUUYECKHUX MPOIECCOB HA OPTraHu3M
4eJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTUH I TMOMCKAa M aHaJn3a Y4eOHOU u
HAYYHO-TTOMYJISIPHON HHPOPMAIH XUMHUYECKOTO COJIePIKaHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWHM W TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOy4arommxcs YOSKIEHHOCTH B TyMaHHCTHYCCKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHHUSl TNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegeno), B 11 kimacce — 34 yaca (1 yac B Heziento).



COJAEPKAHUE OBYUYEHUA
10 KIIACC
OPI'AHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOM XMMHUH

[IpenMeT opraHMYeCcKON XUMHUU: €€ BO3SHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. ByTtieposa, e€ ocHOBHbIE 100KeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHWYECKUX BelecTB. ['omonorus, wn3omepus. XHMHYECKAass CBA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJVHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccupuKaluu opraHudyeckux BeuniecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHMS BEHIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEILECTB, HAONIOJICHWE U OINHCAaHUE
JEMOHCTPALlMOHHBIX OIBITOB [0 IPEBPALLECHUI0 OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuM (IJ1aBjieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMHA psa. MeraH M 3TaH —
OpocTeiiline NPEeACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHMs), HAXOXKACHWE B IMPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U IPONUIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
KAay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIIEH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKHMHOB: COCTaB, CTpOeHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), MOJYyUYEHNUE U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKHE U XUMHYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYUYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumudeckue  ceoucmea  (peaxyuu



2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYyeHue u npumererue. TOKCUIHOCTb apeHOB.
['eHeTnyeckas CBS3b MEXKAY YTIEBOJOPOAAMHU, MPHUHAJICKAIIIMHI K Pa3InIHBIM
KJIACCaM.

[IpupoaHbie HCTOYHUKHU YIJIEBOJIOPOAOB. [lpupoaHblii ra3 M MOMyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), Tupoau3. IIpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN
yTOJIb ¥ MPOAYKTHI €r0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUs BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «Hep Ty
U «YTOIb», MOACIMPOBAHNE MOJIEKYJ YIJIEBOAOPOJIOB U TajJOre€HONPOU3BOIHBIX,
IPOBEJICHUE MPAKTUYECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MU MPOIYKTAa PEaKIMH 1O W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJAHBIX BEIIECTB WM IPOAYKTOB PEAKIIHH).

Kucsiopoacoaep:xaiue oprannyeckue coeinHeHus

[IpenenbHble OJHOATOMHBIE CHHUPTHL. METaHOA M 3TAHON: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
TaJIOTEHOBOJIOPOIAMU, TOpPEHHE), MpUMEHEHHe. BoJopoaHbie CBSI3U MEXAY
MOJIEKyJIaMH CIIUPTOB. JelicTBHE METaHOJa U ATAaHOJa Ha OPTaHU3M YEJIOBEKa.

MHoroaromMHble  CIUPTBHL.  DTUIEHIJUKONb M  TJIMLUEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi peakilMs Ha MHOTOATOMHBIE crUpThI). JleiicTBUe Ha
OpranusMm uenoBeka. [[puMenenne riuiepraa u dTUICHTITUKOIIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibel U Kemouwvl. DopMmanbplerus, —aneTanbAETHN:  CTPOECHUE,
dbu3nYecKkre U XUMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
Kaue€CTBEHHBIC PEAKIINN), OJyYeHUE U TPUMEHEHHUE.

OHOOCHOBHBIE MpeieNbHbIC KAPOOHOBBIE KUCIOTHI. MypaBbUHAsl U YKCyCHAas
KHUCIIOTBI: CTpOCHUE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJ1acca KUCTIOT, peakius dTepuukanuun), noaydeHue u npumenenue. CteapuHoBas
M OJICMHOBAsl KUCJOTHI KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX KHUCJIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxnple 2(QUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wmuponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3HUECKHE U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
menu(ll), okucienne aMMHuadHBIM pacTBOPOM okcua cepedpa(l), BocctaHoBIIeHHE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MIPUMEHEHUE, OMOIOTHYecKast poJib.
®dotocunre3. PpykTo3a Kak U30MEp TIIOKO3HI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KaueCTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKITHH).

A3oTcoepKale OpraHu4ecKiue COeTMHEHN.

AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE OPraHnYeCcKue coeAMHEeHUs. PU3nYecKue u
XMMHYECKHE CBOMCTBA aMHHOKHMCIOT (Ha mpuMepe rmuuHa). buonormueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIlHsl, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHuH, [IBETHBIC PEaKIUU OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJCKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.



MexnpenMeTHsIe CBSI3H.

Peanusanus MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W INOHSITUH, SBISAIOIINUXCS CUCTEMHBIMHU IS OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHMUE.

dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIEeCTBa, (PU3HMUECKHUE BETUUMUHBI U SAMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTraHHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTII€BOIBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEICTBA, JIEKAPCTBEHHbIE H KOCMETHUYECKHE IpErapaTsl, MaTEPHAIIbI U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipeesieHuss JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Iepnognueckuii 3aKoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3akOoHa M [leproanyeckoil CUCTEMBI
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUoaaM.
3HaYCHUE NIEPUOINUECKOrO 3aKOHA B Pa3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICEHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-



aKUenTopHslil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIPHOTO  CTPOEHHUSA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIMbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

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

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa. Kimaccmpukanmss —XUMHUECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3iudHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HAa COCTOSHHUE
XuMH4ecKkoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutryeckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuThsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYE€HHUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [, .
MenpeneeBay, U3yuyeHHUE MOJENEH KPUCTALTUYECKUX PEMIETOK, HAOIIOJCHUE U
OIMMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3NIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOILBIO YHUBEPCAILHOTO HHMKATOPA, PEAKIIUM MOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUN».

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSM XHMHUYECKHX pEaKUHUi, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).



[IprMeHeHNE Ba)XHEUIIMX HEMETAIIOB U KX COECUHEHHM.

Meramnel. [lonoxenne meramnoB B [leprognueckoi cucTeMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mme usnyeckue cBoicTBa MetamuioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIIPSKEHU METAIIOB.

XUMUYECKHE CBOWMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, KaJiuil, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crnocoObl nomyyeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3yYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Y4YEHUE KOJUIEKIMH «MeTamibl ¥ CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELIECHUE
IKCMEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE U ONHCAaHWE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHUJIA ATIOMUHHUSA C PACTBOPAMHU
KHUCIIOT U IeJI0Yei, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnblie 3anaun.

PacuéTtel macchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacuérbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIMH, €CIIA OJJHO
U3 BELIECTB UMEET IIPUMECH.

XuMHs ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHM MeAUIMHBL. [loHSTHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XMMUYECKUX PEAKLUH.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
ITOJTYYEHHUSI BXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIIHNE CTPOUTEIBHBIC
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepUajbl, KpPacCKHh, CTEKJIO, KepaMHKa,
MaTepuainbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MHUHEPAJIbHbBIC
yaoOpeHus.

XuMUS M 3I0pPOBbE YEJIOBEKA: NPaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOTI0 UCIIOJIb30BAHUS TPENapaToB ObITOBON XUMHH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MEXNpEeAMETHBIX CBA3€H MpU  H3YyYeHUHM oOumed
HEOPraHUYEeCKOM XMMHM B 11 Kilacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIMX EeCTECTBCHHO-HAYYHBIX TOHSATHUH, TaK W TIOHATHHA, SBIISIOIIUXCS
CUCTEMHBIMU I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHHE, SIBICHHUE.

dwusnka: MaTepHsl, SHEPTHs, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAJMOAKTHBHOCTh, MOJICKYJIa, SHEPTCTUYECKHH YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Owmocdepa, Makpo- u
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpAJIBI, TOPHBIC ITOPOJIbI, TOJIC3HBIC HCKOTAeMbIE, TOILIUBO,
PECYPCHI.

TexHoMOTHsA: XUMHYECKasi MPOMBINIJICHHOCTh, METAJUTypTHs, MPOU3BOJCTBO
CTPOMUTEIIPHBIX MAaTEPUAJIOB, CEIbCKOXO3SHCTBEHHOE IIPOU3BOJICTBO, ITHIIEBAs
MPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBINIICHHOCTb,  ITPOM3BOJICTBO
KOCMETUYECKHX IpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHasoB,
AJIEKTPOHHAS MMPOMBINUICHHOCTD, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOyJaronMMHUCSL TPOTPAaMM  CpPEIHEro OO0mero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHbIM). HaydHo-MeToaudeckold OCHOBOM  aJis
pa3paboOTKu IJIAHUPYEMBIX PE3YJbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-ACATEIBHOCTHBIM TOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTaTOB OCBOCHUS TpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOLINUE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKOM TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX YOEKICHUN JTMYHOCTH HA OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, MPUCYLIIUMH IEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYUe MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE Ppe3yNbTaThl OCBOCHMS IMpeaMeTa «XUMHsD JOCTHTaloTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)KIaHCKOIo OOIIEeCTBA, NMPUHSATHIMU B OOILECTBE
HOpMaMu U TpaBWIaMHM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolLeccam
CaMOIIO3HAHUS, CAMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yibTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
C(OPMUPOBAHHOCTh OIBITA T[O3HABATEIBHOM W TPAKTUYECKOM JeATEIbHOCTH
oOyyaromuxcs Mo peajiv3aluy NIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YUCIE B
YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

OCO3HaHUsl 00YyYarOIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
yBa)KEHUS K 3aKOHY U MPAaBONOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M TMpaBWiIaxX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpEeCca U NMO3HABATEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U MMOCIEAYIOEM aHATIU3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI 1 [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

COONIO/IEHUsT TIpaBWJI 0€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOTIO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUU NPAKTUYECKUX 3ajad
COI[MAJILHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHHM JUII COBPEMEHHOM
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXXHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHOM KYyJIbTYpbl, PEIICHUH TJIOOATBHBIX MPOOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00€CTICUEHUU YCIOBUU
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUS JIJIsl aHAM3a U OOBSCHEHUS SIBIICHUM OKPYIKAIOIIEro Mupa u



IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM
JESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XuMHUsS» Ha
YPOBHE CpPEeAHEr0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIHUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIeHayYHbIE TMOHSATHUS, OTpakKaroue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (aKT, MIPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJIbHbIC Y4eOHbIC NEeHUCTBUs (MO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIC,

PEryJISITUBHBIE), o0ecreynBaome (dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCS;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEeJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIHTAThI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHATUA W yCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmyJsia, ypaBHEHHE XUMUUYECKOM peakiuu
— TpPU pPEIICHUU Y4EOHBIX TMO3HABATEIHHBIX W MPAKTUYECKUX 3aJ]a4, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIOJATh 32 XOJ0M
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MO3HAHUS.

3) padora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAYy4dHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIue: MPUMEHATh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HATJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (pOpMyIHpOBaTH BHIBOJIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIIUN B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenenss e€ Lead W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITH CAMOKOHTPOJIb CBOEH JAESATEIBHOCTA HA OCHOBE CaMOaHaln3a 1
CaMOOLICHKH.



ITPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU ITPUPOIBI,
B (OopMHpOBAaHMHM MBIIUICHUS U KYJIBTYPHl JUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEIECHUSI MPAKTUYECKHUX 3a/1a4 U KOJIOTHUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM DJJIEMEHT, aTOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHYECKAs
CBSI3b, CTPYKTypHasi ¢dopmysa (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJSpHas
Macca, MOJISIpHBINM 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIMOHATbHAS IPYIINa, pauKall,
WU30MEpUsl, U30MEPHI, TOMOJIOTHYECKHI PsiJl, TOMOJIOTH, YIJIEBOIOPOBI, KUCIOPOI U
a30TCOJIEpKAIINE COCOUHEHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs); TEOPUM U 3aKOHBbI (TEOpUs CTpOEHUs
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XUMHYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBE, MOJYYEHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBAaTh MOJIETU MOJIEKYJ] OPTaHUYECKUX BEHIECTB I WLIIOCTPAIUU HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIC)KHOCTh H3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynme CcoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJA U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIIEH, alleTUJIEH,



ATWICHTJINKOb, THIEPUH, (eHoN, (HOopMaNbIeTH, aleTaabIeTH, MypaBbHHASI
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KHCIIOTA, TIIF0KO03a,
bpyKkTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

c(OpPMHPOBAHHOCTh, YMEHHSI OMNPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHHE, PU3HUECKHE
U XUMHYECKHME CBOMCTBA THUIUYHBIX MPEICTABUTEIEH PA3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaueH-1,3,
MeTmiI0yTaaueH-1,3, 6eH30J1, METaHOJI, ITAHO, STHICHTJIUKOJIb, TIULEPUH, (PEeHoI,
aneTanbJerul, MypaBbiHasi U YKCYCHasl KUCJIOTHI, TJIFOK03a, KpaxmaJl, [EJUII0I03a,
AMUHOYKCYCHAsl KUCJIOTa), WUIIOCTPUPOBATh F'€HETUYECKYIO CBSI3b MEXKIYy HHMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHUX PEAKIHUM € HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbs (He(Th, TPUPOIHBINA ra3, yroyb), CIOCOOBI UX MEepepabOTKU U MPAKTUYECKOE
pUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJIYKTa
pEeaKIMH MO U3BECTHBIM Macce, 00BEMY, KOJTHMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIaJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TOPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U JTa0OpaTOpHBIM O00OpPYJAOBaHUMEM, a TaKXe IMpaBUiia OOpalICHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyYEHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0eIKOB MPU HArPEBAHWH, IIBETHBIC PEAKIIUU OCIIKOB) B COOTBETCTBUU
C TMpaBUJiaMd TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOIO



JKCIEpUMEHTa B (OpME 3aluCH YPaBHEHHH COOTBETCTBYIOIIUMX pPEAKIUN U
(dbopMyIIMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWja  JKOJOTHUECKH
1EJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B IEISIX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI M TMPEAOTBPAILCHUS HX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YEJI0BEKa;

Ui 00Yy4aroUMXcs ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMUYCECKUX SBJICHUM;

JUISL CJENBbIX W CIA0OBUIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XAMUS» OTPaXKaroT:

c(hOPMUPOBAHHOCTh  TPEJCTABIICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUN IPUPOJIBI,
B (GOPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
IPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUICCKUX 3a7a4 M AKOJOTHICCKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM cpeie;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKLMUH, PaCTBOpP, DJIEKTPOJUTHI, HEIIICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKOM peakiui, XUMHYECKOE€ DPABHOBECHE); TCOPUM U 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHhI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUU
pU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,



MHUPOBO33PEHUYECKUE 3HAHWA, JICXKAIIUE B OCHOBE MOHWMAHUS MPUINHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€301TaCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMICCKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIILHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISAITh XapaKTEpHbIE MPU3HAKU TOHSTHH,
yCTaHABIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS MPU
OTMCAHUH HEOPTAHNYECKUX BEIIECTB U UX MPEBPAIICHU;

c(hOpMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHHM XMMHYECKUX  PEaKIUH,
cucremaruieckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJICKUCIBIA Tra3, aMMHaK, raméHas
W3BECTh, HETAEHAS N3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHC);

c(hOpMHUPOBAHHOCTh YMEHUMN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUMHEHHUAX PA3JIMYHOIO COCTaBa, BHUJI XUMHUYECKOUN
CBsI3M (KOBaJCHTHAs, MOHHAS, METAJUTMYECKasi, BOJIOPOIHAS) B COSAMHEHUSIX, THII
KPUCTAJUTMYECKOW PEIMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJICKYJIsIpHas,
WOHHAs, METAJUTMYECKAs ), XapakTep Cpebl B BOJAHBIX pACTBOpPaX HEOPTAHUICCKUX
COCIUHECHUM;

c(hOpMHUPOBAHHOCTh yMEHUMN yCTaHaBJIUBAThH MPUHAIIICKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEACIEHHOMY KIIacCy/TpyIime
COCIMHECHUU (ITPOCTHIC BEIIECTBA — METAUTBl U HEMETAJLIbI, OKCHIbI, OCHOBAHHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBaTh CMBICI MEepUOanYecKoro 3akoHa [l.
W. MenneneeBa u J1eMOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYI0, O0BSICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJCKTPOHHOE CTPOCHHE
aTOMOB XHUMHUYECKUX »dJeMeHTOB |4 mnepuogo Ilepuoanueckoil cHUCTEMbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUICCKUE YPOBHNY, OOBICHITH 3aKOHOMEPHOCTH
W3MCHCHHS CBOMCTB XMMHYECKHX JJIEMEHTOB M MX COCIWHCHHHA IO TIEpHOIaM |
rpynmnam llepuoanueckoi cucremsl xumMmudeckux anemMeHToB [1. 1. Menneneesa;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPTAaHMYECKHX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIICCTBOBAaHUE TCHETHYECKOW CBS3UM MEXIY HEOPTaHHMYCCKUMU
BEII[ECTBAMH C ITOMOIIBIO YPABHCHHH COOTBETCTBYIONINX XUMUYECKHUX PEAKITN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKHUE PEAKIIUU TI0
pasTUYHBIM TPHU3HAKaM (YUCITY M COCTaBy pEarupyromldX BEIIECTB, TEIJIOBOMY
ahdexTy peakiy, U3MEHEHUIO CTEMEHEH OKHUCIICHHsI AJIeMEHTOB, 0OpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);



c(hOpPMHPOBAHHOCTh YMEHHI COCTABJISATh YPaBHEHUS PEAKIUN pPa3THIHBIX
THUIIOB, TIOJTHBIE W COKpPAIIEHHBIC YPABHEHMSI PEAKIM HOHHOTO OOMEHa, YUUThIBas
yCIIOBUS, IPU KOTOPBIX 3TH PEaKIMK UAYT A0 KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIIIE
KAueCTBEHHBIM COCTaB pPAa3UYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
pEaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHero Bo3aenicTsus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JeKalie B OCHOBE MPOMBINIICHHOTO MOMYyYEHHUs CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEICTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUIN MPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MaCcCOBasi 10JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHUM T'a30B MPU
XUMHYECKHX PEaKIMAX, MAcChl BEIIECTBA WM O0BbEMa Tra3oB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABWIIA TTOJIB30BAHUS XUMHUECKON
MOCy/Iol U J1Ta0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
IKCMIEPUMEHT (pa3/IoKeHHE TMEPOKCHIa BOJOPOAA B MPUCYTCTBUU KaTaau3aTopa,
OTIpe/IeTIEHNEe CpEeAbl PAacTBOPOB BEHIECTB C TIOMOIIBIO YHUBEPCAIHHOTO
WHANKATOpa, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIIHH,
peakinuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TemaM «MeTamiey U «HemeTannel») B COOTBETCTBHM C TpaBWJIAMHU TEXHUKU
0e30MacHOCTH MIPU OOpallEHNH C BEIIECTBAMU U JJAOOPAaTOPHBIM 000PYJOBAaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PeaKIiii U (OpMyIUPOBATH BHIBOIBI HA OCHOBE 3THX
pe3yJIbTaToB;



chOPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHWMHUUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalu, MHTEepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TpaBUJia  DKOJOTHMYECKHU
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJIX
COXPAHEHHSI CBOETO 3J0POBbSI M OKPYXKAIOIIEH MPUPOAHOM CpElbl, OCO3HABATH
OMacCHOCTh BO3EHUCTBUS HA )KMBBIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TIOHUMAas
cmbicn mokazatens [IJIK, mosicHATP Ha mpuUMepax CIOCOObl YMEHBIICHHUS U
MPEIOTBPAICHUS X BPEHOTO BO3/ICHCTBUS HA OPraHU3M 4Y€JIOBEKA;

JUI O0Y4YaroNIuXcsli ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XUMHYECKUX SBJICHU;

JUISL CHENBbIX W CHA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos JJIEKTPOHHBIE
HauMeHoBaHMe pa3iesioB U TEM (ungposbie)
Ne i/ Konrpoabnple IIpakruuyeckue
NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
patéoTbI padoThI
pecypcsl
Pa3znes 1. TeopeTnyeckne 0CHOBBI OPraHUYeCKOl XUMHHU
[IpenmeTr opraHnYeCKON XUMHH.
1.1 Teopusi CTpOCHHST OPraHUYECKUX 3 Bubamorexa [OK
' p Tpu P https://m.edso0.ru
coeauHeHuil A. M. Bytiepoa
Hroro no pazmemny 3
Pasznen 2. Yriesogopoasl
51 [IpenenbHBIE YTIIEBOIOPOIBI — 5 BbuGmuoreka [IOK
' AJIKaHbI https://m.edso0.ru
59 HenpenenvHbie yriieBOIOPOIBL: 5 1 buGmoreka [IOK
' AJIKCHBI, aJIKaIMCHbI, AJIKUHBI https://m.edso0.ru
bu6mmorexa [IOK
2.3 ApoMaTrhyecKue yriieBo10pOIbI 2 httos-//m.edsoo.ru
54 [IpupoHBIE HCTOUHUKH 3 1 Bu6nuoreka [IOK
' YTJIEBOJIOPOIOB U UX TIepepaboTKa https://m.edsoo.ru
Uroro no pazneny 13

Paznen 3. Kucsiopoacoaep:kaiime OpranHn4eckue coe{uHeHust



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

bubmuorexa [JOK

3.1 CHHP Tl Deron 3 https://m.edsoo0.ru
39 Anbaeruael. Kap6OHOBBIe KUCJIOTHI. 7 bubmuorexa [JOK
) CJIO)KHBIG 3(I)I/IpI)I https://m.edsoo.ru

bubmuorexa [JOK
3.3 YrieBojbl 3 https://m.edsoo.ru
Hroro no pazmemny 13

Paznen 4. A3oTcoaep:kamme OpraHnvecKne coeIuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTBI. beku 3

bu6mmoreka [IOK
https://m.edsoo.ru

Hroro mo pazmemny 3

Paznen S. BoicokomoJieKyIsIpHbIE COeIUHECHUS

5.1 ITnactmaccel. Kayuyku. BonokHa 2

bu6mmorexa [IOK
https://m.edsoo0.ru

Uroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOI'PAMME 34



https://m.edsoo.ru/
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11 KJIACC

Ne m/m | HaumeHoBaHue pa3zienoB U TeM Y4eOnbie KonTtponbHbie [IpakTHueckas 4acThb
4acel paboTHI
nabopaTopHbIe MIPAKTUICCKUC
OTIBITHI paboThI
1. Baxneime XuMU4eCKUE MOHATHS 8 1 - -
Y 3aKOHBI
2. CrpoeHue BeniecTBa 7 1 - -
3. XHUMHUYCCKHUE PeaKIun 7 - 2 -
4, PactBopbI 7 - 1 1
S. DJIEKTPOXUMHYECKUE PEaKIUU 7 1
6. Mertabl 12 1 1 1
1. Hewmerabl 10 1 2 -
8. XUMUS U 5KU3HD 5 - - -
9. [TpakTukym,0000111€HIE 5 - = 3)
HToro: 68 3) 6 8




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosmn4yecTBo yacos JJIeKTPOHHBbIE
Ne Mara uudpoBbie
Tema ypoka Konrpoabueie IIpakrnyeckue
n/n Bceero H3yYeHusi 00pa3oBaTebHbIE
patéoTbI padéoTbI
pecypchl
[Ipenmer oprannyeckon
. bubnnorexa [IOK
1 XUMUU, €€ BOSHUKHOBEHUE, 1

https://m.edsoo0.ru

pa3BUTHE U 3HAYCHUE
Teopus ctpoeHus
OPTaHUYECKUX COCIUHCHUN Bu6amorexa [IOK
A. M. bytneposa, e https://m.edsoo0.ru
OCHOBHBIE MOJIOKECHUS

[IpencraBinenue o
KJaccuukanuu

OpPraHN4CCKHUX BCIICCTB.
but6mmorekxa [IOK

3 HomeHnknatypa 1 https://m.edsoo.ru

(cucremaTuueckas) u
TPUBHAIbHBIC Ha3BAHMSI
OpPraHUYECKUX BEIIECTB

AJKaHBI; COCTaB U
but6mmoreka [IOK

4 CTPOEHHE, TOMOJIOTHYECKUIA 1
p i https://m.edsoo.ru

pAn
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MeTtan 1 dTan —

5 MIPOCTEHUIITNE MPEICTAaBUTECIIHN bubamorexa LOK
p peA https://m.edsoo.ru
aJIKaHOB
6 AJIKEHBI: cOCTaB " bubmmnorexa LIOK
CTPOEHHUE, CBOMCTBA https://m.edso0.ru
OTUJIEH U MPONUIIEH —
7 MPOCTEUIITNE MPEICTAaBUTCIIN buomorexa LIOK
p peA https://m.edsoo.ru
aJIKCHOB
[Ipaktrueckast pabora Ne 1.
bubnunoreka LIOK
8 «Ilomyuyenue sTrieHa u
. https://m.edsoo.ru
M3y4YEHUE €TO CBOMCTBY
Ankanuensl. bytaguen-1,3
9 u MeTuiOyTaauen-1,3. BuGmuorexa [JOK
[TosrydeHne CHHTETUYIECKOTO https://m.edsoo.ru
Kay4yKa U PEe3UHbI
AJKUHBI: COCTaB B
0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTHYECKHI ps bubnmorera LHOK
p Il; . https://m.eds00.ru
ALleTUIIEH — MPOCTENIINI
MPEJICTABUTENh AJTKUHOB
11 Brruncnenus no ypaBHEHHUIO Bubmmoreka [TOK
XUMHUYCCKOHN peaKIun https://m.edsoo.ru
12 ApeHbl: 0€H30J1 U TOITYOI. bubanoreka LIOK

TOKCUYHOCTB apEHOB

https://m.edso0.ru
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['eneTuyeckasa CBA3b

13 Yriaesoaoponos, bubmunoreka LIOK
IPHHAUICKAIINX K https://m.edsoo.ru
pa3IM4YHBIM KJ1accaM
[IpuponHbIE HCTOYHUKHU
YIJIEBOJIOPOJIOB: IPUPOIHBII

14 ra3 u NOIyTHbIC HEPTSIHBIC E::SSJ_I/P/IS]T:;(;?SK
ra3bl, HeQTh U MPOAYKTHI €€
nepepadoTKu
[IpupoaHbIE HCTOYHUKHI
YIJIEBOJIOPOIOB: IPUPOIHBII

15 ra3 u NOIMyTHbIC HEPTSIHBIC E::S;;j;fg;?ﬁK
ra3bl, HeQTh U MPOAYKTHI €€
nepepadboTKu

16 KonTtponbshas pabota 1o Bubmorexa LIOK
pazneny «YTJIEBOIOPOIbDY https://m.edso0.ru
[IpenenbHBIE OTHOATOMHBIE

17 CIIUPTHI: METAHOJ U 3TAHOJL. BH6J_IHOTeKa LoK
BOHOPOHHM CBAAE https://m.edsoo.ru

18 MHOroaTOMHBIE CIIUPTHI: bubmumoreka LIOK
STUJICHIJIMKOJIb U TJIMICPUH https://m.eds00.ru
DeHOJT: CTPOCHUE

19 MOJIEKYJIbI, PU3NYECKUE U Bubanoreka LIOK

XHUMHUYCCKHUC CBOﬁCTBa,
INPUMCHCHUC

https://m.edsoo.ru
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Anpaerunbl: hopMabIeru

bubnunoreka LIOK

20
U aleTajpaerug. AETOH https://m.edsoo.ru
OHOOCHOBHBIE NMPEEIbHBIE
bubnunoreka LIOK
21 KapOOHOBBIEC KUCIIOTHI:
https://m.edsoo.ru
MYypaBbHHAS U YKCYCHas
[Ipaktrueckas pabora Ne 2.
22 «CsoiicTBa pacTBOpa brbmmorexa LIOK
. p p https://m.edso00.ru
YKCYCHOM KUCIIOTBI»
CrteapuHOBas U OJICUHOBAA
23 KHUCJIOTBI, KaK bubmuoreka [{OK
OpEACTaBUTCIN BBICIINX https://m.edsoo.ru
KapOOHOBBIX KUCJIOT
MpbL1a KaK COJIM BBICIIUX
bubmmoteka IIOK
24 KapOOHOBBIX KUCJIOT, UX
. https://m.edsoo.ru
MOIOIIEE ACHUCTBUE
Crnosxxnble 2hupHI KaK
o5 MIPOU3BOIHBIE KAPOOHOBBIX BuGmuorexa [JOK
KHCIIOT. [ MApOIN3 CIIOKHBIX https://m.edsoo.ru
3¢upoB
Kupsi: tuaposus,
26 S bubmuoreka [{OK
p ’ https://m.edsoo.ru
OMoJOoTHYECKast POJIb KUPOB
7 YraeBoasl: COCTaB, bubnuoteka [JOK

KJIacCU(p UK.

https://m.edso0.ru
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Baxnenme
MPEJICTAaBUTEIH: TJIFOKO3a,
bpyKTO3a, caxaposa

Kpaxmai 1 nemnroio3a kak

bubnunorexa LIOK

28 .
IIPUPOJTHBIC ITOJTUMEPBI https://m.edsoo.ru
KontponsHas paboTa mo

29 pasaerny Bbubnuorexa [IOK
«KI/ICHOPOHCOHGP)I(aH_II/Ie https://m.edsoo.ru
OPTaHUYECKHE COCTMHEHUS

30 AMWHBI: METUJIAMHUH U bubmuoreka [{OK
AHUJIUH https://m.edsoo.ru
AMMWHOKHUCIIOTHI KaK
am(poTepHbIC OpraHUYECKHE

31 COEIUHEHUS, UX bubmorexa [OK

A i https://m.edsoo.ru
OHOJIOTHYECKOE 3HAYCHIE.
ITenrruael
benku kak nmpupoaHbIe
32 BBICOKOMOJIEKVIIIPHBIE bubmorexa [IOK
yuip https://m.edso0.ru
COCIUHEHNSA
OcCHOBHBIE TTOHATUS XUMHUUA
33 BBICOKOMOJIEKYJIAPHBIX bubmmorexa [IOK
. yuip https://m.edso0.ru
COEeIMHEHUN
34 OCHOBHBIE TTOHATUS XUMHUH Bu6morexa LIOK

BBICOKOMOJIEKYJISIPHBIX

https://m.edso0.ru
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coequHeHun. [1macTmacchsl,

Kay4yKHu, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB
[10 [TPOI'PAMME

34




11 KJIACC

Ne Tema ypoka Koy IIpume [ara nposen.
ypPOKa €CTBO
YaHuA IMnan DakT
4acoB
Teopernueckne 0CHOBBI 001E XUMHUM
Tema 1. BaxxHeiimue xXuMu4ecKue MOHATHS M 3aKOHBI (8 4acoB)

1. XUMUYECKHUM 31eMeHT. HyKiupl. 1

N3otomnsl. IloBTOpeHune

npoiaeHHoro B 10 ki1
2. 3aKOH COXpaHEHUs! MacChl U 1

SHEPTUU B XUMHH
3. Bxoanasi koHTpOJILHASI padoTa 1
4, [Teprnoanyeckuit 3aK0OH. 1

Pacnipenenenue 31eKTpOHOB B

aToMax 2JIEMEHTOB MaJIbIX

EepUOIOB.
5. Pacnpenenenue 2JIeKTPOHOB B 1

aToMax OOJIBIINX TIEPHOJIOB
6. [Tonoxenue B [ICXD Bogopoaa, 1

JTAHTAHOUJIOB, aKTUHOUIOB

MCKYCCTBEHHO MOJYYEHHBIX

AJIEMEHTOB
1. BaneHTHOCTD 1 BaJICHTHBIE 1

BO3MOKHOCTH aTOMOB
8. BaneHTHOCTb U BaJICHTHBIE

BO3MOXHOCTH aTOMOB




OcCHOBHBIC BUbI XUMHYECKOU
CBsI3U. MloHHas 1 KOBaJICHTHAas CBSI3b

10. OcHOBHBIE BUIbI XUMUYECKOU CBSI3U
WNonHas u KoBaJeHTHAas CBA3b

11. Merannuyeckas cBs3b. Bomopoanas
CBSI3b.

12, [IpocTpaHCTBEHHOE CTpOEHHUE
MOJIEKYJI

13. CrpoeHue KpUCTaIoB.
Kpucraminaeckue pemerki.

14, [IpuurHBI MHOTOOOpa3Ks BEUIECTB

15. KonTpoabnas padora Ne2 mo
TeMaM «BakHeililnue XumMmnyecKkue
MOHATHS ¥ 3aKOHBDY, «CTpoeHue
BelleCTBA»

16. Knaccudukanus XxuMuyeckux
peakiui

17. Kinaccuduxanust XuMru4aecKkux
peakiui

18. CKOpOCTh XUMUYECKUX PEAKIINI

19. CKOpOCTh XUMUYECKUX PEAKIIUIA.

20. Karanus.

21. XUMHUUYECKOE PAaBHOBECHE U YCIIOBUS
ero
CMEIIICHHUS.

22, XHWMHYECKOE PAaBHOBECUE U YCIIOBUS

€ro

CMEIIIECHHUS.




23.

JlucnepcHbIe CHCTEMBI

24, CniocoObI BeIpaKeHUS
KOHIIEHTpAIlU1 PacCTBOPOB

25. Pemienue 3a1a4 Ha IPUTOTOBJICHUE
pacTBOpa ONpeesIEHHON MOJIIPHOM
KOHIICHTpAIuU

206. IpakTnueckast padora Nel
IIpurorosjieHue pacTBopa ¢
3aJJaHHOW MOJIAPHOHU
KOHUEHTpauen

217. DNEKTPOIUTAYECKAS TUCCOIUAITHS.
Bopoponuslii mokasarens.

28. TecToBast padora mo uroram 1
MOJIYT OIS,

29. Peakumu moHHOTO OOMEHA

30. Peakimu moHHOTO OOMEHA

31. ['unponu3 opraHuuecKkux u
HEOPraHUYECKUX COCIUHEHUI

32. XHUMHUYECKHE UCTOUHUKN TOKa

33. Psin craHmapTHBIX 3JIEKTPOTHBIX
MOTEHITUAJIOB

34. Koppo3us meTtamios u ee
MpeayNpeKICHUE

35. DIIEeKTpoJIn3

36. DIIEeKTpoJIn3




37.

HNTorosasi KOHTPoOJIbHAsI padoTa 1
Ne3 3a | mosryrogue mo pasuaeny
«TeopeTnyeckne 0CHOBBI XUMHUM

Tema 6. Meta/ibl. (12 4acoB)

38. OO01ast xapakTepUCTUKA METAIIJIOB 1

39. O0630p METAITUYECKHUX JIEMEHTOB 1
A-rpynn

40. OOGmuit 0630p METANTMUECKUX 1
a1eMEHTOB b-rpynm

41. Menb 1

42. Huak 1

43. Tutan u xpom 1

44, JKene3o, HuKeIb, IJIATHHA 1

45. CnuaBel METAJLIOB A

46. Oxcuibl ¥ TUAPOKCUIBI METAIIJIOB 1

47. IIpakTuyeckas pabora Ne2 1
PenieHue 3KCepuMEHTAJIbHbBIX
3aja4 no reme «MeTaibl»

48. Penrenue 3amau 1

49. Kounrtpoabnas padora Ned4 no 1
Teme «MeTanabn

50. 0O0630p HEMETAILIIOB 1

5l. CBOICTBA U IPUMEHEHUE 1
BAOXKHEUIINX HEMETAIIOB

52. CBOICTBA U IPUMEHEHUE 1

BAXKHEUIINX HEMETAJIJIOB




53.

OO0mas xapaKTepUCTUKA OKCHJIOB
HEMETAJJIOB U
KHCJIOPOI0COAEPKAIINX KUCTIOT

54. OKHUCIIUTENBLHBIE CBOMCTBA a30THOU
Y CEPHOM KHCJIOT

55. OKHUCIIUTEBLHBIE CBOMCTBA a30THOU
Y CEPHOM KHUCJIOT.

56. Bopopoanbie coenuHeHUst
HEMETAJLJIOB

57. I'eneTnueckas cBsI3b
HEOPTaHMYECKUX U OPTaHUYECKUX
BEIIECTB

58. IIpakTnueckasi padora Ne3.
Pemenne 3KcrepuMeHTAIbHBIX
3aaa4 nmo teme «Hemeramian»

59. KonTpoabnas padora Ne 5 no
Teme «HemeTaaabn»

60. XuMUS B MPOMBIIIEHHOCTH.
[TpuHITUTIEI XUMHUYECKOTO
IIPOM3BO/ICTBA

61. XHUMUKO-TEXHOJIOTUYECKUE
MIPUHITUTIBI IPOMBIIIIJICHHOTO
MOJTyYEHUSI METaJIOB.
[Ipou3BoaCTBO YyryHa.

62. [IpousBoacTBO cTAM

63. Xumusi B ObITY

64. XHUMHUYECKAS] IPOMBILIJIEHHOCTD U

OKpYy>Karolllas cpejia




Tema 9 «IIpakTukym. O000mIeHHE)

65. Hrorosas recroBasi pabora 1

66. [ToaroroBka K mMpakTUYECKOM 1
pabote

67. ITP/P Ned4 Pemenue 1
IKCMEPUMEHTAIBHBIX 337124 0
HEOPraHu4vecKo XuMumn

68.- Pemrenne nmpakTHUeCKUX pacueTHBIX 1

3a1a4




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e 10 xmacc. Pymsuruc I'.E., ®enpaman @.I'. ba3oBblil ypOBEHbD.
e Xwumus, 11 xnacc/ Pymsutuc I'.E., ®enpaman @.1°., AkunonepHoe

obmectBo «M3narensctBo «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI UISA YUYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBCHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0CHOBHOTI0-00111€T0-00pa30BaHusL. -

MeTtoauueckoe-tiocooue-ist-yanres. pdf

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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