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HOACHUTEJBHASA 3AIINCKA

[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
oOmieil ctparernt oOy4eHus, BOCIUTAHUS M Pa3BUTUS OOYUaIOLIUXCS CPEICTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble monoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, [0JIy4aeMoe BBIITY CKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUs. OTH ILIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOAbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanuzyercss xumudeckoe oOpa3oBaHHe OOydarolIuxcsl Ha
YPOBHE CpeITHETO 00111eT0 00pa30BaHUs CpeICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€éToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepHalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LEJIeH M MPUHLUIIOB,
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.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYXKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOopMHUpYyeTCcs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aHUMOCBSI3U 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 KaXJI0ro wieHa oOmectBa. 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 LEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHS B KU3Hb COLUYMA, MPOAOJDKEHUS
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 SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 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  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
IpeJCTaBICHUN 0 cTpoeHHUH BeriecTB. CBeeHus 00 N3ydaeMbIX B Kypce BELIeCTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMUHU  MOJYy4YarOT  pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAILIMOHHBIX MPU3HAKaX BEUIECTB,
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
TEOPETUUYECKU 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 METOJOJIOTUYECKUX MO3HUIIMM,



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
CoZlep KaHMsl, UMEIONMUMA KYyJIbTYPOJOTUYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM U MPAKTHUYECKOM JESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICITHBATH HH(POPMAITUIO U IPUMEHSATH €€ JIs TOTIOJTHEHU S 3HAHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHPOBAHO Ha (OPMHUPOBAHUE Y OOYJAIOIINXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
U peIICHUs TMPOTUBOPEUYHM MEXKIy HOBBIMU (haKTaMH U TEOPETHUYECKUMU
MPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHN 3KOJOTHUECKUX TpodieMm, a
Takke Mpo0eM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3IaHUS 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 TpoOieM, TMOUCKa, aHaimm3a U 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 ¥ HAa YPOBHE CpeHEro 001Iero oopa3oBaHus, MpY ONpeaeICHUN
COJIEPKATEIIbHON XapaKTePUCTUKH I1IeJIed W3Yy4YeHHsS MpeaMeTa HalpaBICHHEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JeSATETLHOCTH YeJIOBeKa M KaK OJTHOTO W3 KOMIIOHEHTOB MHUPOBOW KyIbTypbhl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4EeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumusn» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBASIIOTCS

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHUI
OpUEHTUPOBATHCS B MHUPE BEIHIECTB M XUMHUYECKUX SIBJIICHUM, MMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comeprxaTenibHas XapaKTepUCTHKA IIeJiel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMM IPUOPUTETAMU B CUCTEME cpeAHero odmero oOpa3zoBanus. CeronHs B
MPENOAaBaHUH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJEep>KaHusl OOydyeHus, OPHEHTHPOBAHHOM Ha MOATOTOBKY
BBIIIYCKHMKa 00111€00pa30BaTe/IbHON OpraHu3aluy, BIAJCIONIET0O HE HabOpoM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOaMU M YMEHUSIMU
AKTUBHOTO TOJYUYEHHs 3HAHUI ¥ MPUMEHEHHS X B PEAbHOM JKU3HH JJIs PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3y4YeHUHU NpeaMeTa « XUMUSD TOMUHHUPYIOIIEee 3HaUCHHE
IpUOOPETAIOT TaKue 1NN U 3a1a4H, KakK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIJICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromxXcs KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCATbHOE 3HAYEHWE [UIsl Pa3lIuYHBIX BUIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHH, a TaKXe JUIl OLEHKH C MO3UIUN SKOJIOTMYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB HA OPTaHU3M
4eJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKAa U aHalu3a yIeOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAIH XUMHUYECKOTO COJIePIKaHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWHM W TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOy4arommxcs YOSKIEHHOCTH B TyMaHHCTHYCCKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTOIB30BaHNs, OTIOTHEHUS SHEPTeTUHIECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

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 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METObl M3yYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MertaH W 3TaH —
IPOCTEUIINE MPEICTABUTENN QJIKAaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPONUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu rajJoreHMpOBaHMsI U HUTPOBAHUS), NTOJyUYEHUE U NPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IM4YHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIMYTHBIE
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. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIBl HM3y4YEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUIECKON PabOThI: MOTyUYEHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOYKTOB PEAKIIHH).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METAHOJIA M ATAHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO UIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHneHne ramuepuHa u STUIIEHJIUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnernnpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
¢usznyeckue U XMMHUYECKHE CBOMICTBa (peaklUuy OKHUCICHHS U BOCCTAHOBIJICHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYECHUE U TPUMEHEHHE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHasA U YKCYCHasI
KHUCJIOTBL: CTPOCHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepudukanuu), moayueHue u npuMmenenue. CteapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorunueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(HUKAnus  yrJeBoAoB  (MOHO-, JHU- H
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(ll), okuciienne aMMradHBIM pacTBOpoM okcupa cepedpa(l), BocctaHoBieHne,
OpOo’KeHHE TIIIOKO03bI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
uemono3bl.  dusnueckue W XMMHUYECKHME CBOMCTBa Kpaxmana (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHUE ATaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaeruios (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJJHOTO M3 HCXOIHBIX BEIIECTB WM MPOJTYKTOB PEAKIIMH).

A30TcozeprKallie OPraHun4eCcKue COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coeuHeHns. Ousndyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkn kak NOpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coeauHeHus. IlepBuunas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTTKHU.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HaOJIOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JCHATYypaIusi OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpHU3AIMU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MOJMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HaKOMJICHUE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecCTBEHHO-HAYUHbIE TIOHATHUSA: SIBICHUE, HAYYHBINH (haKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

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

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOIbI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHEpanbl, TOPHBIE OPOJBI, TOJE3HbIE UCKOTIAeMbIe, TOTLTUBO,
pecypchl.

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

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHA
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPHO0B. INEKTPOHHASI KOH(PUTYpaALUsi aTOMOB.

[Iepnognueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOIUYECKOro 3akoHa M llepmomnueckoil cuctembl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHYECKHX JJIEMEHTOB H
oOpa3yeMbIX MMM NPOCTBIX M CIJIOKHBIX BELIECTB IO TpPYyIIaM MU MepUOaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHAbI XHMHYECKOW CBS3U
(KOBaJICHTHAsI HEMOJISIpHAsi M TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. FIoHbl: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJISIDHOTO  CTPOCHHMs.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTue o mucnepcHelx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

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

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTaHUYECKOM U OpPraHUYECKOM XMMHH. 3aKOH COXPaHEHHS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
XuMH4ueckoro pasHosecus. [Ipunnnn Jle [larense.

DnekTponutnueckas aucconuanusi. CuibHbIe U ciaadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX MPEBPAILICHUM:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XUMUUECKUX 3jieMeHTOB JI. 1.
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TTIOMOIIBI0 YHUBEPCATBLHOTO MHANKATOPA, PEAKIIMU HOHHOTO OOMEHA), TPOBEICHUE
IpaKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peaxkuum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C HCIIOJIB30BAHUEM MTOHATHUS «MacCOBast OIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHUCJIOpOoa, cephl, hochopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BAYKHEHIIUX HEMETAUIOB (rajoreHOB, CEPhI, a30Ta,
dbochopa, yrmepoga MU KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B [lepuoanyeckoil cucteMe XUMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWCTBA BAXKHEWIIMX METANIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
U3Y4YCHUE KOJUICKINN «MeTauibl M CIUIaBbl», OOPA3I0B HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétsl mMaccel BelecTBa MM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU BEHIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMum B 0OecrieyeHUU IKOJIOTUYECKOM, YHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUHM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MAaTECPUAIOB: BAXKHEHUIINE CTPOUTEIBHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuajbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIECTBIISETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYyYHBIX TOHSATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmmue ecTeCTBEHHO-HAYUYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChl.

TexHoJOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, TPOU3BOJCTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeAMETHbIM). HayuHo-mMeToIu4Yecko OCHOBOM — iis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHSD» Ha YPOBHE CPEOHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yCTAHOBKaMHU, MPUCYIIMMHU IE€JIO0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CAVMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSATEIBHOCTHA B COOTBETCTBHUH C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
0oOy4YaroImuXcsl MO peaan3aii IPUHATHIX B OOLIECTBE 1IEHHOCTEH, B TOM YKCJIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYAIOIUMHUCSA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABJICHUS] O COIMAIBbHBIX HOpPMax M MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



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:

LICHHOCTHOTO OTHOWIEHUS K HCTOPUYECKOMY M HAay4YHOMY HAaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTETIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOMCKOB,
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, STUYECKOTO ITOBEICHHUS;

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 IPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

COONIO/IeHUsT TIpaBWi O€30MacHOr0 OOpalleHusi C BelleCTBAaMU 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 TOCHEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PELICHUH MPAKTUYECKUX 3a]ay
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 TPYyAa U Pe3yJbTaTaM TPYJIOBOU IE€SITEIbHOCTH;

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) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

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 HCIOIB30BAHUA JOCTIKEHUA XUMHH  JIs
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

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

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¢ YMEHHUSI aKTUBHO MPOTUBOCTOSITh HJEOJOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBieHuss 00 OKpyKaloleM MHUpE Kak O €IMHCTBE MPHUPOJbI M YeIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXXHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIbHONW KYyJbTYphl, PEIICHUU TJIOOATBHBIX MpoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENTHOTO TPY/Ia M SKOJIOTUYECKH KOM(POPTHOM KU3HH KaXKIOTO WieHa 00IIeCTBa;

€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 NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBAHHBIC 3aKIIOYECHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

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

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON AEATEIbHOCTH;

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 PE3YJIBTATbBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJO0B IIO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
Ipolecc, CUCTEMA, HayYHbIA (akT, MPUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleqoBaHue, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHHUBEpCaJbHble y4eOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHble Ppe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHbIMH Y4eOHBbIMH NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOrMUYecKue AeiiCTBHS:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeisaTh LENH JEITEeIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C TOCTABICHHBIMHU LEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M yCTaHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBAaHHUS M KPUTEPUH IS KJIACCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), 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, XUMHUecKast popmysia, ypaBHEHHE XUMUUECKON peakiuu
— TIPU pPEIICHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
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 CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIHTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
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-
NomyJisipHasi JIUTeparypa XUMHUYECKOTO COJAEp>KaHUs, CIpPaBOYHbIE MOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMyIIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOMAbI MPHU MOUCKE 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, JUArpaMmbl, 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;

UCIIOJIB30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CHMBOJMYECKHAE CpEACTBA
HATJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTro MpoekTa U (HOpMyIUpPOBATh BHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIIUN B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO ITUIAHUPOBATh M OCYILECTBISATH CBOIO I103HABATEIbHYIO
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
3¢ eKTUBHBIN Ccroco0 HMX peneHuss ¢ y4ETOM TOJy4YEHHUS HOBBIX 3HAHUUA O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITH CAMOKOHTPOJIb CBOEH JAESATEIBHOCTA HA OCHOBE CaMOaHaln3a 1
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  IPEACTABIICHHH O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHON
IPAMOTHOCTH, HEOOXOJIMMOM JJIl pELIEHUS] MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00O0CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHON CPEIE;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass M COKpamIEHHas), MOJb, MOJIIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEpXKAIIME COCOUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallie B OCHOBE IIOHMMAaHUS IPUYMHHOCTH W CHUCTEMHOCTH XHMHMYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKa;

C()OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XapaKTEpPHbIE NPU3HAKU IOHSITHM,
YCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIAPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAILIEHHOMN)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJA U a30TcoAepiKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a taxke NpUBOAWTH TPUBUAIHHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATWJIEHTJIMKOJb, TIUUEPUH, (EHOJ, (popmanblerus, aueTanbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KACI0TA, CTEAPUHOBAS KUCIIOTA, IJIFOKO34,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKON CBSI3M B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. bytnepoBa aiis 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCcTB (METaH, 3TaH, dTHJICH, IPOINUJICH, alleTUiIeH, OyTanuen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh T€HETHYECKYIO CBSI3h MEXKIYy HUMU
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
IPUMEHEHUE TTPOYKTOB NEPEepadOTKH;

c(OPMHPOBAHHOCT, YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHUI BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEUICHUU B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITTOJHEHHIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBPAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CTKOB MPU HAarPEBaHWH, [IBETHBIC PEAKIIMK OCITKOB) B COOTBETCTBUN
C TMpaBWJaMHW TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paTopHbIM  000pYyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpME 3alKuCH ypPaBHEHUH COOTBETCTBYIOUIUX PEAKIUA U
(bopMyIHUpPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(OpMAIMIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JEATEIHHOCTH B IEIAX
COXpaHEHHUSI CBOETO 3JI0POBBbS M OKPY’KAIOIIECH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAsi cMbIca Tokazatens [IJIK, moscHsITh Ha mpumepax CrocoObI
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHAa0OBUIASIIMX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0pPOBbIO U IIPUPOTHON Ccpeie;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKHH 3JEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAJIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBI  XUMHUYECKUX  PpEaKIMH, PpacTBOpP, DJICKTPOJIUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JAUCCOIMALIUS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpaICHUs] SHEPTUU
P XHUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKUM SI3bIK XUMHH,
MUPOBO33PEHYECKUE 3HAHUS, JEKaIlMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEILHOCTH YEIIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpPMHPOBAHHOCTh YMEHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
W3BECTh, HETAIIIEHAS] U3BECTh, MUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTATMYECKON PEIIETKH KOHKPETHOTO BEIlleCTBA (aTOMHAs, MOJEKYJspHasi,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTaHWYECKUX BEMIECTB MO HMX COCTaBYy K ONpPEAeIEHHOMY KIIacCy/TpyIie
COEIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenaeneeBa u I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh »JJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMBbI
XuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 00BSICHATH 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynnaMm [lepuognueckont cucreMsl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpPMHPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE DPEAKIUU TIO0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peakiliy, yYaCTHIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJISITH YPAaBHEHUSI PEAKIUNA Pa3IUYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUNThIBas
YCJOBUS, TIPU KOTOPBIX ATU PEAKLIMU UAYT J0 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBIA COCTAaB pa3JIMYHbIX HEOPTraHUYECKUX BEIECTB, pPaclo3HaBaTh
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPbIBaTh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUS] CEPHOM KHCIIOThI, aMMHAKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHUS C HUCIOJIB30BAHUEM
MOHSITUS «MacCOBasi I0JIsl BEIIECTBA B PACTBOPEY, 00bEMHBIX OTHOILICHHH Ta30B MpHU
XMMHUYECKUX PEaKLUsAX, Macchl BELECTBA WM O0bEMA Tra30oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSAMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3jI0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIINH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEeakIMu Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaie» u «HeMetamne») B COOTBETCTBHM C IMPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000PYOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIINX PEAKINi U (POPMYJIUPOBATH BHIBOJBI HA OCHOBE 3THX
pE3yJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHWMUUYECKYIO
uHbOpMaIlMIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCcTBa MacCOBOMU
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXpaHEHHUsI CBOErO 3JI0POBbSl M OKPY’KAOIIECH MPUPOJHON Cpelbl, OCO3HABaTh
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAas



cmbicn mokazarens [I/JIK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIECHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00ydarommxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3amucu XUMHYECKHX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsneie 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
Pazpnen 2. Yraesomgopoabt
2.1 [IpenenbHbIE YTI€BOIOPOABI — AIKAHbI 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 YrieBomsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKUCIIOTHL. benkn 3
Hroro mo pazaeny 3
Pa3pnen S. BeicOKOMOJIEKY I pHbIE COCIUHEHUS

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

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Wroro mo pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertasmibl
2.2 Hemerannsl 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX )
' BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaeusie  Ipakrueckue fll?»y‘leﬂl/lﬂ 26[?;I;OBaTenLHLIe
padoThI padoThI pecypenr
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYECHUE
Teopus cTpoeHHs OpraHM4eCcKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o ki1accuPpuKauu
3 opraHuyeckux semiectB. Homenknatypa 1
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJIKaHOB
6 AJTIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
7 OTHIIEH W IPOIHJIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJIKEHOB
8 IIpakTruyeckas padora Ne 1. «Ilomyuenue 1 1
STWIEHA U U3yUYEHUE €T0 CBOMCTBY
Aunkanuensl. byranuen-1,3 u
9 MeTunoyTanuen-1,3. [Tonydenue 1

CUHTETUYECKOIO KayuyyKa U PE3UHBI




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKUI PSII.

10 N
Anerunes — npocTenmumi
IIPEJCTaBUTEIb AIKUHOB

11 Brluncienus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apensl: 6eH301 U TOIyoJ. TOKCUYHOCTb
apeHoB

13 I'eneTnueckas cBsi3b yIri€BOJOPOIOB,
NPUHAIIEKALIMX K Pa3IMYHbIM Klaccam
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJIOB:

14 MPUPOJIHBIN ra3 U MOIMyTHHIE He(TIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJIOB:

15 MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHo1. BogoponHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STHICHTIINKOIb
Y TJIMLEPUH
DeHOI: CTPOEHUE MOJIEKYIIBI,

19 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA,
MIpUMEHEHHE

20 Anbnerusisl: GopMaNbIeTUa U

areTainpaerng. Aueron




OHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI M YKCYCHAs

29 [Tpaktuyeckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK

23 MPEACTABUTEH BBICIIUX KaPOOHOBBIX
KHUCJIOT

24 MpbLi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponan3, MpUMEHEHHE,
OuoI0rMYecKas pojb )KUPOB
VYrneBojbl: cocTaB, KiaccHuPHUKAIMS.

27 Bakneiiume npencTaBuTeNn: TIIIOK03a,
bpykTo3a, caxaposa

08 Kpaxmai u mesmosno3a Kak mpupoTHbIe
MTOJINMEPHI
Kontponbnas padota mo pasaeny

29 «Kwucopoacoaepxaiine opraHudecKie
COCTMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJTUH
AMUHOKHUCIIOTHI KaK aM(pOTEpHBIE

31 OpPraHHYECKUE COCTUHEHUS, HX
ouosorudeckoe 3Hadenue. [lentumbt

32 benku kak npupoHbIe

BBICOKOMOJICKYJISIPHBIC COCIMHCHUA




33 OcHOBHbIE IOHATHS XUMHUH ) 1
BBICOKOMOJIEKYJIAPHBIX COCTUHEHUIN
OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[Inactmaccel, Kay4yKkH, BOJJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalusi aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHUX JIEMEHTOB M UX COCIMHEHUN
10 rpynnam M nepuojam. 3HauyeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.. MeHaeneeBa
B Pa3BUTHUU HAyKHU

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

ec BUBI;, MCXaHU3MBI o6pa3013aH1/I;1
KOBAJICGHTHOM CBS3H. BOI[OpOI[HEl}I CBA3b

BanentHOCTh. DJIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecrsa
MOJIEKYJISPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

IMTonarue o JUCIICPCHBIX CUCTEMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPHI.
MaccoBast 107151 BeIIeCTBa B PacTBOPE




Knaccudukanus 1 HoMeHKIaTypa
HEOPTaHUYECKHX COCAUHCHUIH.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKknux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLMIX

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «BnusHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAsT JUCCOLIHAITHS.
[TousiTre 0 BogopoaHOM mokaszaresie (pH)
pactBopa. Peakiiu noHHOro 0OMeHa.
I'maponns oprannvecKkux u
HEOPTraHWYECKUX BEIIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 3nexTponuze
pacIiaBOB ¥ pacCTBOPOB COJICH

KonTtponbHast pabota no pazaeny
«Teopernyeckne OCHOBBI XUMHM»

14

Mertamisl, X MOJOKESHUE B
[Teproaudeckoit cucTeMe XUMHIECKUX
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTpOCHUS aToMOB. O01IHe
dbusznyecKre CBOMCTBa METAILIOB




15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUH METaIOB

16

17

18

XUMHYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPHH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COCAMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a H UX
COCIMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Mertamib»"

20

21

22

Hemeranmnsl, ux monoxxeHue B
Ilepronnueckoit cucTeMe XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
UX COeIUHEHUU

23

XuMHYEeCKue CBOMCTBA a30Ta, (hocodpa u
UX COEAMHEHHI

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
1 UX COeTMHEHUH

[IpumeHeHne BaXXHEUIINX HEMETAIIOB U UX
COEeIUHEHHUN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTamnabery. BerauciaeHus mo
YpaBHEHUSAM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUETHI

27

[Ipaktuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"Hemeramibi"»

28

29

30

KonTponbsHas pabora mo Temam
«Metamey n «HemeTamisn

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4cCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
OpraHuYecKue coeAnHeHus. [ 'eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB

31

Poab xumuu B o0ecrieueHuun
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBnenus 00 0OMUX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO HOJ'Iy'—IeHI/ISI
Ba)KHEHIIINX BEIECTB

33
34

Yenosek B MHPE BEHICCTB U MaTCpHUAIOB

XuMus U 30pPOBLC UCJIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumust, 10 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Xumus, 11 xnace/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

[TocoOusa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OOpa3zoBaTenbHbIE TOPTAIIBI
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