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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE MTPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOmieil ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOyUaIOLIUXCS CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, [OJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHETO 00111eT0 00pa30BaHUs CPEICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
y4€ToM crenuPuKd HayKd XUMHUU, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepHalbHOW KU3HU OOILECTBA, a TAKXKE C YUYETOM OOIMIMX LEJIEH M MPUHLIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHA B KU3Hb COLUYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJCTaBICHUN 0 cTpoeHnH BeriecTB. CBeeHus 00 N3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMHUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAILIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3HUIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEIHLHOM M MPAKTHUYECKOM JESITEIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITBATH HH(POPMAITAIO U IPUMEHSATH €€ JIsI TOTIOTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHUYIECKOTO W OPTaHMIECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTAaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEUYMI MEXIy HOBBIMU (DaKTaMU U TEOPETUYECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX MpodieM, a
Takke Mpo0eM cCOepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHATHIE MPOrPaMMON IO XUMHUU TOJXOJbI K OIPEACICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUYCOHBIX ACHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero ooimero oopa3oBaHus, IIPH ONpeaeICHUN
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NESATETLHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH H3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (GOpPMHPOBAHHME CHUCTEMBl XHUMHYECKHX 3HAHMM KaK  BaKHEHUIIEH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHME SI3bIKA HAyKH, YCBOCHHE W IMOHMUMAHHE CYIIHOCTU JIOCTYITHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH nX
Pa3BUTHS U CTAHOBJICHUS,

e (opMHUPOBaHKE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUSA
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OpUEHTHPOBATLCS B MHUPE BEIIECTB M XUMUYECKUX SIBICHUN, MMEIOIIMX
MECTO B IIPUPOJAE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e Ppa3BUTHE YMEHHUH U CLIOCOOOB JEATENbHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTuM, cozeprkaTeslbHasi XapaKTepUCTUKA LEeJed U 3a1a4 U3y4CHHUs
IIPEAIMETA B IPOrpaMMe N0 XMMUHU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU MPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
IPENoIaBAHUH XUMUHU B OOJIbIIEH CTENEHH OTAAETCS MPEANOYTEHUE MPAKTHYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIIIYCKHHMKa 00111€00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIETO HE HabOpoM
3HaHUH, a (PyHKLIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSIMHU
aAKTUBHOTO MOJYYEHHUs 3HAHUN U IPUMEHEHUS UX B PEANbHOW KU3HU JJIs1 PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3U ¢ 3TUM IIpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
npUOOPETAIOT TaKue 1eJU U 331a4H, KakK:

ajanTtanusi 0Oy4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAIOILEIOCS MHpA,
dbopMHpOBaHWE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX »KU3HEHHBIX CUTYyalUsX, CBS3AHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS  KJIIOYEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHLIUI), HMEIIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOMMBIX JJI MPUOOPETEHHUS ONBITA IEATEIBHOCTH, KOTOPasi 3aHNMAaET BaXKHOE
MECTO B INO3HAHWM XHMHH, a TaKXKe JUIsl OLEHKH C IO3HLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapakTepa BIMSHUS BEUIECTB U XUMUUYECKHUX MPOIECCOB HA OPTraHu3M
4yeJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENIBHBIX HMHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COICPIKAHMS,

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKXK€ NPUOOpPETEHHs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeIMETHOIN oOnactu «EcTecTBeHHO-Hay4YHbIE
pEeIMETHD.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OpPraHWYeCKHX BEIIECTB, HAOJIOJICHUE U OIMCaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllMU, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHME U XMMUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMHA K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTaluTUyeckuil), mnuponus. [IpomaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETIMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOMyUYeHUE ITUIICHA U U3YYECHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJN MW OJTAHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroatoMHble  COUPTBL. OJTWIEHIJUKOIb M  TJIMLEPUH: CTPOECHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKUE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepudukanuu), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENM BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKAnus  YIJeBOoJoB  (MOHO-, JHU- H
nonucaxapuibl). ['7roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(Il), okucienne aMMragyHBIM pacTBOpOM okcuaa cepedpa(l), BoccraHoBieHue,
OpOKEHHUE TII0KO03bI), HAXOXKEHUE B MPUPOE, MPUMEHEHUE, OMOJIOTHYECKasi POJib.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TIJIUIIEPUHA C
rugapokcugoMm meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3laumopeicTBHE Kpaxmalia € HOJOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUHOKHCIIOTHI Kak aMm(oTepHbIe opranndeckue coequnenus. dusnueckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJbI M3Yy4YEeHHUS BEHIECTB W MX IPEBpallCHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHANW3, CUHTE3, Kiaccuukanus, MepruoJUIHOCTh, HAOMIOICHUE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuabl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOHUTamu, s-, pP-, d-
aneMeHThl. OCOOEHHOCTH pacHlpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOHPUTYpaLs aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIWYECKOr0 3akoHa M llepumoandeckoil cucTeMbl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHMYECKHX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TpyINaM MU MepUOaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeli). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IoHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenxkiatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
XuMH4deckoro pasHosecus. [Ipunnun Jle [lartense.

Dnektponutuyeckas auccounanus. CunbHbIe U cialble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAIBHOT'O HHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBEJCHUE
IpaKTUYECKON paboThl « BinsiHrEe pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B llepuogmyeckoil cucteMe XMMHYECKUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOPAMHU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuanbl s JJEKTPOHUKHA, HAHOMATEPUAJIbI, OPTaHUYECKUE U MHUHEPAJIbHBIE
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCcKol XuMuM B 11 Kiacce OCyIIEeCTBIAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccCuuKaius, TMepUOIUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIeTUUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PH3MYECKUe BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJIE3HbIC UCKOIIAeMbIe, TOILIHUBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepHAJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJlbTaTaM OCBOCHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTPEEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOlIUXCS PYKOBOJACTBOBAThCA B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMU B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITA [I0O3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COIMAIBHBIX HOpPMax W MpaBUIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XUMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKCHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMHUUYECKUMU SIBICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U TMOCTYIKM CBOMX TOBAPUILEH C
ITO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU IJTHUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

NIOHMMAHUS LEHHOCTH NPaBWJl HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPACKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAaHUA JOCTIDKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUS NPEANTPUHAMAEMBIX JICUCTBUM U MTPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJIOTUN
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UHUBUJIM3ALHN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIEro Mupa u



IPOUCXOSAIINX B HEM NU3MEHEHUHN, yMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus Mpo0JieM B peasIbHBIX )KU3HEHHBIX CUTYAIUX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IuYHbIX chepax MpodeccuoHaTbHON
JESITEBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IeHayYHbIe TOHSATHUS, OTpaXKaroUue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MIPOIIeCC, CUCTEMa, HAYYHBIA (paKT, MMPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIe Y4eOHbIC NEeHUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHbIEe Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMH Y4eOHBIMU MOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JESITEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aMMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEITH, IPEOOPA3OBHIBATH MOJICIBHBIE TIPEICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIC MOJICTIbHBIC MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMs HAOMIOAaTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOU
JEATEeIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAasl JIUTepaTypa XHMHUYECKOTO COJICpXKaHUs, CIPAaBOYHBIE MMOCOOuS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTS;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHpOpMaLMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaIuu (cxembl, TpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIue: NMPUMEHITh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peaau3allui y4eOHOTro MpoeKkTa U (POpMyIHpPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO ITUIAHUPOBATh M OCYLIECTBJISATH CBOK IO3HABATEIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b deKTUBHBIN CcrMoco0 HMX pemieHuss ¢ Y4ETOM TIOJYYeHHS HOBBIX 3HAHHUHA O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPBHl JUYHOCTH, €€ (PYHKIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEeIEHUsI MPAKTUYECKHUX 3a/1a4 U KOJIOTHUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIIME COCOUHEHHS, MOHOMEp, TMOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS); TEOPUHM M 3aKOHBI (TEOpUS CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXallue B OCHOBE IOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XHWMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XApaKTEPHbIE MPU3HAKH MOHITHUM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPALICHUN OPTaHUYECKUX COCTUHEHNN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKUui,
M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAIEKHOCTh HU3YUYECHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKaline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TpHUBHUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
STWJIEHTJIMKOJb, TIUUEPUH, (EHOJ, (popmaiblerus, aueTaibIeruji, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJIr0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

C(OPMUPOBAHHOCTh YMEHHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTu0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIIUIEPUH, PEHOI,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
IPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCT, YMEHHUHA TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJAETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsAX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHATypanus 0CIKOB MTPU HArPEBaHWH, IIBETHBIC PEAKIINHA OCITKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paToOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThbl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  JKOJOTUUYECKH
[€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYJAOBOH JESITEIBHOCTH B IEIISAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHUS HX BPEAHOIO BO3JCHUCTBUS HAa OPraHUu3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U ADKOJOTHYECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIArAONINE MOHATUSA (XUMUYECKHH 3JEMEHT, aToM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
ANIEKTPOJIUTUYECKAS]  AUCCOIMAIIUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M IMPEBpAICHUs] SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECCKUU SI3bIK XUMUH,
MUPOBO33PEHYECKUE 3HAHUS, JIEKallMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM S TEILHOCTH YEJIOBEKA,

chOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaICHUM;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO HX COCTaBy K OMNpeAeNEHHOMY KIaccy/Tpyrie
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
XxuMudeckux sjementoB JI. M. MenneneeBa, HMCIONB3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, 0OBSICHATh 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynmam [lepuoandeckoit cucTemel XuMudeckux 35eMeHToB /1. 1. Meneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIIUPOBATH XMUMHYECKUE PEAKIUU TIO0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiliy, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPAaBHEHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, yUnThIBas
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



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

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOMN
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKaIMEe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHsSI CEPHOM KHCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas 10111 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHH T'a30B MpU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUM IJIAHUPOBATh M BBINOJHATH XUMHUYECKUM
DKCIIEPUMEHT (pa3j0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklMd MOHHOrO OOMEHa, KayeCTBEHHbIE peaKUuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YNbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIUil U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3YJIBTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  DKOJOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3IEMCTBUS HA KUBBIE OPTaHU3MbI ONPEICIIEHHBIX BEMIECTB, TOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEUIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.
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MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
KonrtponbHas pabota no pasaeny
«YTIeBOIOPOIBI»

[IpenensHbBIE OJHOATOMHBIE CITUPTHI:
METaHOII ¥ 3TaHoJ1. BomopoHas cBsi3b
MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1
TIUIEPUH

@deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
Anpneruapl: GopMambaeTHI U
areTaabIeTHI. ANeTOH

O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAs
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[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

CTeapI/IHOBaH M OJICMHOBAs KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap60HOBbIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

Cnoxxuble 3(UpHI KaK TIPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIOKHBIX
3¢upoB

JXKupsl: ruaponu3, npuMeHeHHUE,
OuoJIOrNYecKast poJib KUPOB

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxneiiune npeacraBuTeNu: Ti0K03a,
¢bpyxTO3a, caxaposa

Kpaxmai u nemirono3a Kak NpupogHbie
IIOJINMEPBI

Kontponbnas paboTa mo pazaery
«Kucnopoaconepxaiine opraHuueckue
COEIMHEHUS»

AMUHBI: METUJIAMUH U aHUJIMH
AMUHOKHCIIOTHI KaKk aM(pOTEepHbIE
OpPraHMYECKNUE COETUHEHUS, UX
Ouosiornyeckoe 3HaueHue. Ilentuabt
benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS
OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN



OcHoBHBIC MCTOJABI CHUHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMs
KOBaJICHTHOM CBs3U. BopopoaHas cBs3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
CreneHn okucienus. Bemectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

HOHSITI/IG 0 )II/ICHepCHI)IX CUCTCMax.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBas 1071 BEIIecTBa B pacTBOpe

KoanuecTBo 4acoB

Bcero

KonTpoabHbI
e padoThl

IIpakTnyeckn
e padoThl

Jlara
H3y4YeHH
s

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTeJIbHbI
e pecypchbl



10

11

12

13

14

Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHUYECKHUX PEAKLMIX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BojiopoiHOM Tokasarese (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX U HEOPraHMYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB
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18
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20

21

22
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24

25

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XHWMHYECKUE CBOMCTBA XpOMa, MEAH B MX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U UX
COETUHEHUN

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

Hewmeraibl, X mojio)KeHUE B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemeHToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznveckKre CBOMCTBA HEMETAIIIOB.
ANIOTpONHs HEMETAIIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI U UX
COCAMHEHUI

XuMuyeckue cBoMCTBa a3oTa, (hocodpa u ux
COEMHEHHI

XUMHUYEeCKUE CBOMCTBA yIiiepo/ia, KPEMHHUS U

HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COeIUHEHUN
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33
34

O0001eHne ¥ cCUCTEMATH3AIM 3SHAHUN 110
teme «HeMeramabs». Beraucnenus mo
YPaBHCHHUSM XUMHUYCCKHX PEAKIMHA 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"Hemeramnsl"»

Kontponbnas padoTa mo TeMam «MeTauibiy
u «Hemeramibny

HeOpraHI/IquKI/Ie H OPraHu4CCKHUEC KHCIIOThI.
HeOpraHI/IquKI/Ie H OPraHu4CCKHNEC OCHOBAHHA

AMpoTepHble HeOpraHM4eCcKHue u
OpraHuYecKue CoOeNUHEHU. I 'eHeTnueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

Ponp xumMun B 00eciedeHUU SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEAUIUHBI

[IpencraBienust 06 0OIMMX HAYYHBIX
MPUHIIUATIAX TTPOMBIIINIEHHOTO TTOTYYeHUS
Ba)KHEHUIIINX BEIIECTB

Yenosek B MHPEC BCIIECCTB U MATCPUATIOB

XHMHS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






PACCMOTPEHO YTBEPKAAIO/

Ha MearorH9ecKoM coBeTe H 0. ZHPEKTOPA MBOYV «CHI Ne29»

ITpotokon ot 31.08.2023 Nel 7 H.B.Crpensesa
ﬂpnxa’sm 31.08.2023 Ne 390-o1

Pabouasi nporpamma

no xwumud, 11 ximacc b, 1 yac
MpeaMeET, KJIacC, KOJIMYECTBO YaCOB B HEJEIIO

[Ipokonsiko Mapuna EBrenreBHa, BBICIIAS
@®.1.0., xareropust y4uTenst

2023 — 2024 yueOHbIi TOA



IosicHUTENLHAA 3aNNCKA

Pabouas ImporpamMma 1o XuMnuHn IJis 11 knacca cocTaBlieHa B COOTBETCTBHH C:

e TpcOoBaHmsIMU DenepaabHOrO TrOCYJapCTBEHHOTO 00pa3oBaTelbHOTO CTaHAapTa CpeaHero (IOJHOro) oOImero
obpazosanust (OPI'OC COO);

®  TpeOOBaHMAMM K pe3ysbTaTaM OCBOEHMsI OCHOBHOI 00pa30oBaTebHOM MPOrpaMMbl (JINUHOCTHBIMU, METANPEAMETHBIMH,
MpEeIMETHBIMH); OCHOBHBIMH TOJXOJaMHU K pa3BUTHIO M (POPMHUPOBAHUIO YHHUBEpCadbHBIX YyueOHbIX neictBuil (YY)
(http://www.edu.ru/db/portal/obschee/);

®  aBTOPCKOM TpOrpaMMoil K JIMHUM Y4YeOHUKOB, BXOASAmMX B QeaepanbHbiii nepeueHb YMK, nomyieHHbBIX
MunoOpa3oBanusi U1 Hayku P® — nporpamma kypca xumuu st 10-11 kimaccoB o0iieo0pa3oBaTebHBIX YupexkaeHUN (0a30BbIi
YpOBEHB), OMyOJMKOBaHHAsSI B COOpHUKE «pabouune nporpammbl mo xumuu 8-11 kmaccel o nporpammam O.C T'abpuensina, N.H.
Hosommnckoro, H.M, HoBommuuckoii. -3-¢ u3a. -M. I1nanera 2010 T.

e  yyeOHoro mmaHa MBOY «CHI Ne 29» na 2023 — 2024 y4eOHbIit TO/I.

PaGouast mporpamMma cOOTBETCTBYET MIPUHIIUITY MPEEMCTBEHHOCTH B 00yUEHUH, TOJTHOCTHIO OTBEYAET OCHOBHBIM HAIPABIICHUSIM
MOJICpHU3AIIMHU IIKOJbI, COCTaBJIeHAa HA OCHOBaHWHU padouei nporpammbl Bocriutanuss MbOY «CIHI Ne 29» u KoOHKpeTU3HUpyeT,
JETAMU3UPYET U PACKPHIBAECT COJEPKAHHME MPEIAMETHBIX TEM O0O0pa30BaTEIIBHOIO CTAaHJAPTA, OMPEIEseT OOIIYI0 CTPATErHio
oOy4eHHUsI, BOCIIUTAHUS U PA3BUTHUS OOYYAIOIIUXCS, C YUETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH, JIOTUKU Y4EeOHOTO
IpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarOImMuXCs.

[Iporpamma cootBercTByeT yueOHuKy ["abpuensna O.C. Xumus. 11 kinacce. bazosiit ypoBers M.: «Jlpoday, 2016 - 2021 r.

Heasimu peanuzanuu o0pa3oBaTeILHON TPOrpaMMbl OCHOBHOTO OOIIIEro 00pa30BaHUs SIBIISFOTCS:

1 popmupoBaHuE MOTHOTICHHOMW, BCECTOPOHHE PA3BUTOM JIMYHOCTH MITKOJIBHUKA.

[ obecrnieueHrE THIAHUPYEMBIX PE3YJbTATOB IO JOCTHKCHHIO BBITYCKHUKOM IEJIEBBIX YCTAHOBOK, 3HAHWW, YMEHWH, HABBIKOB,

KOMITETCHIIMA W KOMIIETEHTHOCTEH B 00JIACTHM XHMHH, ONPEACISIEMbIX JUYHOCTHBIMH, CEMCHHBIMH, OOIIECTBEHHBIMH,

rOCYJapCTBCHHBIMH TMOTPEOHOCTSAMH M BO3MOKHOCTSIMH OOYYaroIIErocss CPEIHETO IMIKOJIBLHOTO BO3pacTa, WHAWNBUIAYaTbHBIMHU

O0COOEHHOCTSIMU €TO PA3BUTHUS U COCTOSIHUS 37I0POBbSI;

O CTaHOBJICHHEC M PA3BUTHE JINYHOCTH B €€ MHAUBUIYATbHOCTH, CAMOOBITHOCTH, YHUKAIIBHOCTH, HETOBTOPUMOCTH.
JlocTikeHne MOCTaBICHHBIX IeJel Mpu pa3paboTKe U peann3alui 00pa3oBaTeIbHBIM YUPEKICHHEM OCHOBHOM
o0pa3oBaTenpHON TPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUs MPEAyCMaTPUBAET PEIICHHUE CIEAYIOIMMNX OCHOBHBIX

3aja4:

O WCIIOJIb30BAaHUE B BOCITUTAHUU JIETEH BO3MOKHOCTH ITKOJILHOTO YPOKa MOAEP>KUBATh NCTIOJIb30BAaHN € HHTEPAKTHUBHBIX (JOPM

3aHATUN C 00YYaAIOUTUMHUCS.


http://www.edu.ru/db/portal/obschee/

[ obecrieueHrE  COOTBETCTBUSA OCHOBHOW  00pa3zoBarenbHON MporpamMmbl TpeOboBanusM CTaHmapTa Mo XUMHUH;

O obecrieueHre MPEeeMCTBEHHOCTH HA9alIbHOTO 00IIEro, OCHOBHOTO OOIIET0, CPpeHETO (TIOTHOTO) 00IIero 00pa3oBaHus;

O oOecrieyeHre JOCTYMHOCTH TOJYYEeHHs] KaueCTBEHHOTO OCHOBHOTO 0OIIEro 00pa3oBaHUs, JOCTHXKEHHE IJIaHUPYEMBIX
pE3yNIbTAaTOB OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHON MPOTPaMMbl OCHOBHOTO 00111er0 00pa30BaHMs BCEMH 00YyYarolUUMUCS, B TOM
YuCIie JeThbMU-UHBAIMAMU U IETHbMHU C OTPAHUYECHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI;

O YCTaHOBJICHHE TPEOOBaHUI K BOCIHUTAHUIO U COLMAIM3AIMU OOYyYAIONIMXCS KaK 4acTh 0Opa30BaTENbHOW MPOTrpaMMBbl U
COOTBETCTBYIOIIEMY YCHJICHUIO BOCHHUTATEILHOIO MOTEHIMANa IIKOJIbI, 00ECIEUEHUI0 WHIUBUIYAIU3UPOBAHHOTO ICHUXOJIOTO-
NeJaroruueckoro COmpoBOXKACHUS KaXK0ro oOy4daromierocs, GopMupoBaHuio 00pa3oBaTebHOro 0as3uca, OCHOBAHHOTO HE TOJIBKO
Ha 3HAHUAX, HO U Ha COOTBETCTBYIOIIEM KYJIbTYPHOM YPOBHE Pa3BUTHUS JUYHOCTH, CO3/aHUIO0 HEOOXOJIMMBIX YCIOBHM s €€
camopealn3alni;

O obecnieueHrne 3(G(HEKTUBHOTO COUYETAaHUS YPOUHBIX M BHEYPOUHBIX (HOpM OpraHM3aluu O0O0pa30BaTENHLHOTO Mpoliecca,
B3aMMOJICHCTBHS BCEX €T0 YIYACTHUKOB;

[ B3aMMOJICHCTBHE 00PA30BATENHLHOTO YUPEKICHHS IPH pean3allii OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI C COLMATBHBIMU
napTHEpamuy,;

[ BBISIBIICHHEC W PAa3BUTHE CIOCOOHOCTEH 0OydJaromuxcs, B TOM 4YHCIe OAApEHHBIX JCTeH, JCTeH C OrpaHWMYECHHBIMHU
BO3MOKHOCTSIMU 3/I0POBBSI U HHBAIUJIOB, UX MPOGECCUOHAIBHBIX CKIIOHHOCTEH Yepe3 CUCTEMY KITyOOB, CEKITUH, CTYIUI U KPY>KKOB,
OpraHu3alii0 OOIIECTBEHHO MOJIE3HOU JESITEIIBHOCTH, B TOM YHUCJIE COIMATbHOM MPAKTUKHU, C MCIOJIb30BAaHUEM BO3MOKHOCTEH
00pa3oBaTeNbHBIX YUPEKIACHUHN TOMOJIHUTEILHOTO 00pa30BaHUs JIETEH;

O OpraHu3alus UHTEJUICKTYaJbHBIX U TBOPUYECKUX COPEBHOBAHHM, HAYYHO-TEXHUYECKOTO TBOPUYECTBA, MPOEKTHON M Y4EOHO-
MCCJIEI0BATENbCKOM IEATETLHOCTH;

O ydacTue OOydaroluXcs, UX poAUuTeNiel (3aKOHHBIX MPEACTABUTENECH ), MeIarornYecKuXx pabOTHUKOB U OOIIECTBEHHOCTH B
MIPOCKTUPOBAHUH U PA3BUTHH BHYTPUIITKOIHHOU COIUATBLHOM CPEbI, IITKOJIBHOTO YKJIa/a;

[ BKJIFOUEHUE OOYyYaloIIUXCsl B MPOLIECCHl TO3HAHMUS M TPeoOpa3oBaHUsl BHEIIKOJIBHON COIMANBHOW Cpelbl (HaceIEHHOTO
MyHKTA, paifloHa, TOPoJIa) I MPUOOPETEHUS OTBITA PEATBHOTO YIPABICHUS U ICHCTBHS;

[ COLIMaTbHOE U Y4eOHO-HCCIENOBATENBCKOE MPOCKTHPOBAHUE, NPOQPECCHOHANbHAS OpHEHTAlMsA OOYyJarolIuXcs MpH

MO/JICPYKKE TIeIaroroB, MCHUXO0JIOTOB, COIMANIBHBIX TIEAaroroB, COTPYAHHUYECTBE C 0A30BBIMHU MPEANPUITHAMH, YUIPEKIACHUIMU
npodecCUOHAIBHOTO 00pa3oBaHus, IIEHTpaMH MpodeccuoHaIbHOM padoThI;
O COXpaHEHUE M YKPEIUICHHE (DU3UYCCKOTO, IMCHXOJOTHYECKOTO W COIMAIBHOTO 37I0POBbS 00yYaromuxcs, 00ecieueHne ux
0€30MacHOCTH.

Oc00EeHHOCTH TTOCTPOCHUS Kypca - €IMHCTBO HEOPTAaHUYECKOM U OpraHUYECKON XMMUU Ha OCHOBE OOIITHOCTH MOHSTHH, 3aKOHOB
Y TEOpHUH, a TAaK)Ke Ha OCHOBE OOITUX MOIXO0I0B K KJIacCU(PUKAIIMNA OPTAHUIECKUX U HEOPTAaHUIECKUX BEIIECTB U 3aKOHOMEPHOCTSIM
MPOTEKAHUSI XUMUUECKUX PEAKIIUN MEXTy HUMH. Takoe mOCTpoeHHe Kypca OOIeil XUMUN TIO3BOJISIET TTOJABECTH 00YUAIOIIUXCS K
MOHUMAHUIO0 MAaTEPUATBHOCTH ¥ TIO3HABAEMOCTH €MHOTO MHUPA BEIIECTB, MPUYNH €0 KPACOYHOTO0 MHOTO00pa3usi, BCEOOIIeH CBIA3U
saBieHnii. B cBOrO ouepenb, 3TO Ma€T BO3MOXKHOCTH OOYYAIOIMIMMCSI HE TOJIBKO JIydIlleé YCBOUTH COOCTBEHHO XHMHYECKOE



coJiepKaHue, HO U TIOHATh POJIb U MECTO XMMHHU B CUCTEME HAYK O IpHUpoje. Takoe NoCTpoeHUe Kypca NO3BOJISIET B IOJIHOW Mepe
UCIOJIb30BaTh B OOYUYEHUH JIOTUYECKHE OMEpalliy MBIIUICHUS: aHAJIW3 U CHUHTE3, CPAaBHEHHE M aHAJIOTHIO, CUCTEMATHU3AlMIO U
000011IeHre. 3HAaUUTENbHOE MECTO B COAEPKAHUM Kypca OTBOAUTCA XMMHUECKOMY SKCIEpUMEHTY. OH OTKpPBIBAET BO3MOYKHOCTh
(dbopMHpOBaTh Yy 00y4arOIINXCs ClIEMaIbHbIEC PEAMETHBIE YMEHHSI pab0TaTh C XUMUYECKUMHU BEILIECTBAMU, BBIIOJIHATH MIPOCTHIE
XUMHUYECKHE OIBITHI, YUUT IIKOJBHUKOB O€30IIaCHOMY M 3KOJIOIMUECKH I'PaMOTHOMY OOpalllEHHIO C BELECTBaMU B OBITY U Ha
npousBoAcTBe. OJHON M3 BaXXHEHIIMX 3a7jad 3TOr0 dTana sIBJISIETCS OAr0TOBKA 00YYAIOIINUXCS K OCOBHAHHOMY U OTBETCTBEHHOMY
BbIOOPY JKM3HEHHOTO U MpoQeccCHOHaIbHOro myTtu. OOydarommecs MOJKHBI HAYYUThCS CAMOCTOSITENIBHO CTAaBUTh LIEIH U
OTIPEAEIATh MyTH UX JTOCTHKEHUS, UCII0JIb30BATh MPUOOPETEHHBIN B ILIKOJIE OMBIT ACSITEIBHOCTH B PEAIbHOM KU3HU, 32 paMKaMU
y4eOHOTro Ipolecca.

Kypc xumuu paccuntan Ha 34 yacoB (0a30BbIil ypoBeHb). B 11 knacce Ha uzydenue kypca oTBoaurtcs 1 yac B Heneno, 34
Y4EOHBIX HEJIEIIH.

IIpeaMeTHBbIE pe3yabTaThl
BbINyCKHUK HAYYHTCS:

1. ®opmupoBaTh 3HaHHS OCHOB XHUMHYECKON HAYKH: BaXKHEHUITHUX (DAKTOPOB, MOHATHH, XUMHUYECKUX 3aKOHOB M TEOPHH, sS3bIKa

HayKH, TOCTYITHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKTepa.

VYcBauBaTh BaKHEHININE 3HAHUS 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XMMHUHU, XUMUYECKOU CHMBOJIMKE.

3. Pa3BuBaTh yMeHHMe HAOMIOIATh M OOBICHATh XHUMHUYCECKHE SBJICHHS, IPOUCXOIAIINE B MPUPOAE, JTabopaTopuu, B

ITOBCEIHEBHOM KU3HMU.

OBnazeBaTh YMEHUSIMH IPOU3BOIUTH PACYEThI HA OCHOBE XUMHUYECKHUX (POPMYJT BEIIECCTB U YPaBHEHUI XUMUYECKHUX PEAKIIHIA,

dopMupoBaTh CHEIUaIbHBIE YMEHHUS: OOpaliaTthCsl C BEIICCTBAMH, BBITIOJHATH HECIOXKHBIC JKCIIEPUMEHTHI, COOTIOas

MpaBujIa TEXHUKH O€30IMMaCHOCTH; TPAMOTHO NMPHUMEHSITh XUMUYCCKHUE 3HAHUSA B OOIIEHWW C MPUPOJION W B TIOBCEAHEBHOM

KU3HHU.

6. PackpeiBaTh TYMaHHCTHUCCKYIO HAIIPaBJICHHOCTh XMMHUH, €€ BO3pACTAIONIEH POJIM B PEIICHUH TJABHBIX MTPOOJIEM, CTOSIIINX
nepe/T YeIOBEUSCTBOM, M BKJIaJa B HAYYHYIO KapTUHY MHUDA.

7. Pa3zBuBaTh JNHMYHOCTH OOYYAIOIIETOCSA: €r0 HWHTEIUICKTYaJbHOE W HPABCTBEHHOE COBEPIICHCTBOBaHHWE, (OPMHUPOBATH
T'YMaHHCTHYECKOE OTHOIIIEHUE M SKOJIOTUYECKH 11E€JIECO00Pa3HOTO MOBEICHUS B OBITY U B IIPOIIECCE TPYAOBOU ACATEIHHOCTH.

8. Pa3BuBaTh mO3HABAaTENbHBIE HWHTEPECHl W WHTEJUIEKTYallbHbIE CIOCOOHOCTH B TIPOIIECCE TMPOBEACHUS XUMHUYECKOTO
AKCIIEPUMEHTA CAMOCTOSATEIIBHOTO MPHOOPETEHNS 3HAHUIM B COOTBETCTBUHU C BOSHUKAIOIITUMH KU3HEHHBIMU ITOTPEOHOCTIMMU;

9. IlpuMeHsTH TIOJyYCHHBIC 3HAHUS W YMEHHS il 0€30MacHOr0 MCIOJIb30BAaHUS BEIIECTB M MAaTEPUAIOB B OBITY, CEITLCKOM
XO3SUCTBE M HA TMPOU3BOJICTBE, PEIICHUS MPAKTHYECKUX 3a/lad B TOBCEIHEBHOM JKWU3HH, TPEIYNPEKICHUS SBICHUH,
HAHOCSIIINX BPeJ] 3I0POBBIO YEIIOBEKA U OKPYKAIOIIEH cpefie (Pa3BUTHE IKOJIOTHIECCKON KYJIbTYPhl yUaITUXCs).
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BblﬂyCKHI/IK NOJYYHUT BO3MOKHOCTDb HAYYUTDLCH:

. BBIJIBUTAaTh U MPOBEPATH IKCIEPUMEHTATBHO TUIOTE3bl O XUMUYECKUX CBOMCTBAX BEILIECTB HA OCHOBE UX COCTaBa U
CTPOEHUS, UX CIIOCOOHOCTU BCTYNATh B XUMUYECKUE PEAKILIUU, O XapaKTepe U MPOAYKTAX Pa3IMYHBIX XUMUUYECKUX PEaKIIHii;

. XapaKTepHU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOMCTBAM, YCTAaHABIMBATH NMPUUYMHHO-CIICJICTBEHHBIE CBS3U
MEXK]ly JaHHBIMU XapaKTePUCTUKAMU BEIIECTBA;

. COCTaBJIATh MOJICKYJIIPHBIC U MTOJTHBIC HOHHBIE YPABHEHUS IO COKPAIICHHBIM HOHHBIM YPaBHEHUSIM;

. IPOTHO3UPOBAThH CIIOCOOHOCTH BEIIECTBA MPOSIBISITH OKUCIUTEIbHBIE WM BOCCTAHOBUTENbHBIE CBOMCTBA C y4ETOM
CTENEHEH OKUCIICHUS 3JIEMEHTOB, BXOJISIIIUX B €r0 COCTAaB;

. COCTaBJIATh YPAaBHEHUS PEAKIINii, COOTBETCTBYIOIIMX MOCIEA0BATEILHOCTH MPEBPAICHUI HEOPTaHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB;

. BBIJIBUTaTh M MPOBEPSITh IKCICPUMEHTATBLHO THUIOTE3bl O pe3yJbTaTaX BO3ACHCTBUS PA3IUYHBIX (PAKTOPOB Ha
M3MEHEHHE CKOPOCTH XUMHUYECKON PEAKIINU;

. UCIIOJI30BaTh MPUOOPETCHHBIC 3HAHUS JIJIS1 KOJIOTHYECKH TPaMOTHOTO TIOBEICHUSI B OKpYKalOIIEeH cpelie;

. HCIIOJB30BaTh MPUOOPETEHHBIE KIIFOYEBbIE KOMIIETCHIIUU MIPU BBIMOJHEHUH MPOEKTOB U YYEOHO-UCCIEI0BATEIBCKIX
3aJ1ay Mo U3YYEHHUIO CBOWMCTB, CIIOCOOOB MOJYYSHUS U pacliO3HABAHUS BEIIECTB;

. OOBEKTHBHO OLICHUBATh HMHGOPMAIMIO O BEHIECTBAX M XHUMHUYECKHX IMpoIleccax; KPUTHUYECKH OTHOCUTHCA K
MICEeBJIOHAYYHON MH(GOpPMAIINH, HETOOPOCOBECTHOM peKiaMe B CPEACTBAX MacCOBOM MH(MOpMaIuy;

. 0CO3HABaTh 3HAYCHHUE TCOPETUUCCKUX 3HAHUH M0 XUMHHU JIJIS PAKTUYECKOU JIeSITEIIbHOCTH YEJIOBEKA;

co37aBaTh MOJEIHM M CXEMbl ISl PEIIeHHUs YYEOHBIX M IMO3HABATENIbHBIX 3aJ1a4;IOHMMaTh HEOOXOJAMMOCTh COOIIOACHUS
MpEeANUCAHNM, IPeAJIaraéMbIX B MHCTPYKIHUAX MO UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUHU U JP.

* HCMOJB30BATh MPUOOPETEHHBIE KITIOYEBbIE KOMIETEHTHOCTH MPHU BHITIOJIHEHUH HCCIIEOBATENbCKUX MPOEKTOB M0 U3YYEHUIO
CBOMCTB, CITIOCOOOB IMOJIy4YEHHUS U PACIIO3HABAHUS BELIECTB;
* pa3BUBAaTh KOMMYHHUKATUBHYIO KOMIETEHTHOCTb, UCIOJIb3YSl CPEACTBA YCTHOM U MUCbMEHHONW KOMMYHUKALIUU TpU paboTe C
TEeKCTaMH Y4eOHUKa U JOMOJIHUTEILHON JIUTEPaTypOid, CIIPAaBOYHBIMU TAOJIUIIAMH, MPOSIBISATH TOTOBHOCTh K YBAKEHUIO WHOM
TOYKH 3pEHUs IPU 00CYKJIEHUHU PE3yIbTATOB BHIIIOJHEHHON paboThI;
* 00BEKTHBHO OIICHMBATh MH(OPMAILIMIO O BELIECTBAX U XMMHUYECKUX MpOIeccax, KPUTHUECKH OTHOCUTHCS K MCEBIOHAYYHOM
uH(pOopMalu, HeTOOPOCOBECTHOM peKiIaMe, Kacatoleics NCTI0Ib30BaHMs Pa3INYHbBIX BEILIECTB.
* 0CO3HABaTh 3HAYECHHUE TEOPETUUECKUX 3HAHUN JIJIS TPAKTUYECKON NEATEIIbHOCTH YEJI0OBEKa;
* OIMCHIBATh U3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOT'O aHAJIN3a;
* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX NEPUOIUYECKON CUCTEMbl XUMUYECKHUX 3JIEMEHTOB JJIsl OOBSICHEHUS U MTPEABUACHUS
CBOWCTB KOHKPETHBIX BEILIECTB;
* pa3BUBaTh MHPOPMALMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YriayOJeHus 3HaHUM 00 UCTOPUU CTAHOBIICHHUS] XMMHUYECKOMN
HayKH, €€ OCHOBHBIX ITOHATHI, IEPUOANIECKOTO 3aKOHA KaK OJJHOTO U3 BaYKHEUILNX 3aKOHOB IPUPOBI, @ TAKKE O COBPEMEHHBIX
JOCTHKECHUSAX HAYKU U TEXHUKH.



* COCTABJISITh MOJICKYJISIPHBIC H ITOJIHBIC HOHHBIC YPABHEHUS 10 COKPAIEHHBIM HOHHBIM YPaBHEHUSIM;

* MPUBOJWUTH TMPHUMEPHl pEaKIui, TOATBEPKIAIONINX CYIICCTBOBAHHE B3aUMOCBSI3M MEXIY OCHOBHBIMH KJlacCaMH
HEOPTaHUYCCKUX BEIIICCTR;

* IPOTHO3MPOBATH PE3YJIBTATHl BO3/ICHCTBHS Pa3IMYHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH XUMHUYECKON PEaKIINM;

* IPOTHO3MPOBATH PE3YJIBTATHI BO3/ICHCTBUS Pa3IMYHBIX (DAKTOPOB HA CMEIICHHE XUMHUYSCKOT'O PAaBHOBECHSI.

* IPOTHO3MPOBATh XUMUYCCKHE CBOMCTBA BEIIIECTB HA OCHOBE MIX COCTaBa U CTPOCHUS;

* IIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTEIBHBIC UM BOCCTAHOBUTCIIBHBIC CBOMCTBA C YUETOM CTEIICHEH
OKHCJICHHUS 3JIEMEHTOB, BXOSIINX B €I0 COCTAB;

* BBISBJISTH CYIICCTBOBAHUE TCHETUYCCKOM B3aMMOCBSI3H MEXK /Ty BEIIIECTBAMH B PSJTY: TPOCTOE BEIIECTBO — OKCHU — TUAPOKCH/T
— COJIb;

* OPraHHU30BBIBATH, IPOBOJIUTH YUCHUYCCKUE MTPOSKTHI IO UCCIICOBAHUIO CBOMCTB BEIICCTB, UMCIOIIMX BaKHOC IIPAKTHUCCKOE

3Ha4YCHHUC.
0OBEKTHUBHO OLICHUBATh I/IHCI)OpMaI_II/IIO 0 BCIICCTBAX M XHMMHYCCKHUX IIPOHCCCAX; KPUTHYCCKHM OTHOCHUTBCA K HC@BI[OH&y‘—IHOfI

uH(popmManuu, HeT0OPOCOBECTHOM pEKIIaMe B CPEJCTBAX MAacCCOBOM HHPOpMaUK;
0CO3HABaTh 3HAYCHHUE TCOPETUUECKUX 3HAHUHI MO0 XUMHHU JIJISI PAKTUYECKOU JIESITEIIbHOCTH YEJIOBEKA;

CO3/1aBaTh MOJICNIA U CXEMBI JUIsl pEIIeHUs] y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4;
MMOHUMATh HEOOXOJIMMOCTh COOJIOJICHUS MPEANUCAHUM, TIPEeIaraéMblX B MHCTPYKIHUSX IO HCIIOJIB30BAHUIO JIEKAPCTB, CPEJICTB
OBITOBOW XUMHUHU U JIP.

TemaTnueckoe IIIAHKPOBAHME

Kon-60 Kon-60
Konmpononwie | Ilpakmuueckue
uacoe no uacoe no
Ne n/n Tema . pabomeul (¢ pabomeul (¢
npozpamme paoboueii
mom uucie) mom uucie)
T'abpuenana | npozpamme
1 Crpoenue atoma 6 6 1 -
u
MEPUOINIECKUI
3aKOH

JI..Menpaeneea




2 Crpoenue 8 8 1
BEIIlECTBA

3 XUMUYECKUE 10 9 1 i
peaKIu

4 BCHfCCTBa A UX 10 9 2
CBOWCTBA

5 XUMHUA U KUA3HD - 2

Hroro: 34 34 3 2

Coaep:xxanue y4eOHOro nmpeamera

Crpoenue aroma u nepuoanuyeckuii 3axon /I. U. MenpaesieeBa
OCHOBHBIE CBEJEHHUSA O CTPOECHHUHU aTOoOM a. JAapo: npoTOHBI U HEUTPOHBIL. M30TONBI. DNEKTPOHBI. DNEKTPOHHAS
0007104Ka. DHEPreTUUYECKU ypoBeHb. OCOOEHHOCTU CTPOCHHUS AIEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB 4-TO U 5-T0 MEPUOOB
nepuoandeckoi cucteMsl [[. . Meneneena (nmepexoaubix 35ieMeHTOB). [loHaTre 00 opOUTaNAX. S- U p-OpOUTAIIU. DIECKTPOHHBIE
KOH(UTYpalli aTOMOB XUMUYECKHUX JIEMEHTOB.
[Tepuonuueckuin 3akon [ M. MenngeneeBa B cCBeTEe YYEHHUST O CTpoeHUHU aTo M a. Orkpsitue . N.
MenpeneeBsiM nepuoanydeckoro 3akoHa. [lepuoanueckas cucrema xumudeckux sneMeHToB J[. M. MenneneeBa - rpaduueckoe
OTOOpaKEHUE MEPUOINUECKOTr0 3aKoHa. DU3NUECKHI CMBICT TOPAIKOBOIO HOMEpA JJIEMEHTa, HOMepa Mepuoja 1 HoMepa IpyIIibI.
Banentneie anekTponsl. [IpuuuHbl ©13MEHEHUS CBOWMCTB JIEMEHTOB B MEPUOJAAX W Tpynmnax (IMIaBHBIX moarpymmax). [lomoxxenue
BOJIOPOJIa B IEPUOANYECKON CUCTEME. 3HAYEHHUE EPUOANYECKOTO 3aKOHA U NMEPUOJUYECKON CUCTEMBI XUMHUECKUX 3JIEMEHTOB /I.
N. Menneneesa 11 pa3BUTUS HAYKU U IIOHUMAaHUSI XUMUYECKON KapTUHBI MUPA.

Crpoenue BemecTrsa

Nonnas xumMmuueckasa c¢Bs3b. Karnonsl u annonsl. Knaccudukanus nonoB. IoOHHbIE KPUCTANIMUECKUE PEIIETKH.
CBolicTBa BEHIECTB C 3TUM TUIIOM KPUCTAIUIMYECKUX PELIETOK.
KoBaneHTHasg XUMHUY€CKas CB43b. JNEKTPOOTpULIATENLHOCTS. [losIsipHast M HEMOJApHAas KOBaJICHTHbBIE CBSI3U. (OB,
[TonsipHOCTH CBSI3M U MOJISIPHOCTH MOJIEKYJIbl. OOMEHHBIN U IOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOM CBSI3H.
MognekynsipHbIE U aTOMHBIE KpUCTAJUIMYECKUE pemeTk. CBOMCTBA BEIIECTB C 3TUMHU TUMAMU KPUCTALIMYECKUX PEIIETOK.
MeTtannuuyeckas XUMUUYeCcKas CBsI3b. OCOOEHHOCTH CTPOEHUSI aTOMOB METaUIOB. MeTamndeckass XUMUIECKasi CBA3b
Y METAJJIMYEeCKasi Kpuctajmmyeckas pemierka. CBOMCTBA BEUIECTB C 3TUM TUIIOM CBSI3H.
BonopoanHnasdg xuMmuueckKkasa CBS3b. MeXMOJIEKyISIpHAS U BHYTPUMOJICKYJISIpHAsT BOJOPOHAS CBS3b. 3HAUCHUE
BOJIOPOJTHOM CBSI3U ISl OPTaHHU3AIMU CTPYKTYp OrononumepoB. [1 o 11 u M e p bI. [ImacTMacchl: TepMOIIIACTBI U PEAKTOILIACTHI, UX



MPEACTABUTENN W NpUMEHEHUE. BOJOKHA: NpUpoJHbIE (PAaCTUTENbHBIE W JKUBOTHBIE) M XUMHUYECKHE (HMCKYCCTBEHHBIE U
CUHTETUYECKHUE), NX IPEICTABUTENIN U IPUMEHEHUE.
['a3oo00pa3Hoe coCcTOsSHUE Belll e cCTBa. Tpu arperaTHbIX COCTOSHUS BObI. OCOOCHHOCTH CTPOEHUS ra30B. MoSIpHBIN
00beM razo00pa3HbIx BeliecTB. [Iprumepsl ra3000pa3HbIX MPUPOIHBIX CMECEH: BO3IyX, MPUPOIHBIN ra3. 3arpsi3HeHrne arMochepsl
(KUCIIOTHBIE HOXU, MAapHUKOBBIN 3 dekT) u 6oppda ¢ Hum. IIpeacTaBurenu razoo0pa3HBIX BEIIECTB: BOJOPOJI, KHUCIOPO/I,
YIIIEKUCIIBIN a3, aMMHak, 3TieH. X noimydeHnue, cobrpanue U pacro3HaBaHue.
XKXunkoe coctossaue BeulecTB a. Bona. [lorpebdiaeHue Boabl B ObITY U Ha MPOU3BOJICTBE. JKEeCTKOCTh BOJIBI M CLIOCOOBI
ee ycrpaHeHus. MuHepasibHble BOJbI, UX UCTIOJIb30BAHUE B CTOJIOBBIX U JIEUEOHBIX 1esX. JKuaKue KpUCcTamibl U X MPUMEHEHHE.
TBepnoe cocTossHHUE BellecTB a. AMOppHbIC TBEp/ble BEIIECTBA B MIPUPOJIC U B )KM3HU UEJIOBEKA, MX 3HAYCHUE U
npuMeHeHue. Kpucramimyeckoe CTpoeHre BENECTBA.
HucnepcHble cucTeM bl [londarue o aucnepcHbix cucremax. JlucnepcHas ¢asa u nucrnepcuonHas cpena. Kimaccudukanus
JUCHEPCHBIX CUCTEM B 3aBUCHUMOCTHU OT arperaTHOro COCTOSIHUSA AUCIEPCHOM Cpeabl U IUCIepCuOoHHOU (a3bl. ['pybonucnepcHbie
CUCTEMBI: SMYJIbCUU, CYCIIEH3UH, a3p030JIH. TOHKOAUCIIEPCHBIE CUCTEMBI: T€JU U 30JIH.
CocTaB BemecTBa U CM e C ¢ . BemecrBa MOJNIEKYISIPHOTO M HEMOJIEKYJIAPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BeectTB. [loHsATHE «105» U €€ pa3HOBHIHOCTU: MaccoBas (J0JIs 3JIEMEHTOB B COEIMHEHHH, J10JII KOMIIOHEHTAa B CMECH - JOJIs
IpUMECel, J10Ji1 PacTBOPEHHOrO BELIECTBA B pacTBope) M oObemHas. Jons BbIXOAAa MPOAYKTAa pPEaKLUUU OT TEOPETUUYECKH
BO3MOYKHOTO.
JlaGopaTopHble onbIThI. 2. OnpeaeneHre TUIa KpUCTAIUINYECKOM PElIeTKH BEIECTBA U ONTUCAHUE €T0 CBOMCTB. 3. O3HaKOMIICHUE
C KOJUIEKIMEN MMOJMMEPOB: TUIACTMACC U BOJIOKOH M M31eNHs U3 HUX. 4. McnblTaHne BOJbI HA KECTKOCTh. Y CTPaHEHUE KECTKOCTH
BOZBL. 5. O3HAaKOMJIEHHE C MUHEPAJIBHBIMU BoAamMu. 6. O3HAKOMIIEHHE C JUCTIEPCHBIMHA CHCTEMAMHM.
IpakTuyeckas padora Ne 1. «[lonyuenue, coOupanue u pacro3HaBaHUE Ta30BY.

XuMHYeCKHE peaKIu
Peaxuuu, uaymue 0e3 HI3BMEHEHHUS COCTaBa BellleCTB. AJUIOTPONHUS U AJJIOTPOITHbIE BUIOM3MEHEHUS. [[puunHbI
AJUIOTPONUU Ha MpuMepe MoauduKkaluii kucioposa, yriaepoaa u pocdopa. O30H, ero Ouonoruyeckast posib. MI3omepsl U nzoMepus.
Peakuuu, ugymume c M3BMEHEHHUEM COCTaBa BellecTB. Peaknuu coeAuHEHNs, pPa3I0KEeHUsI, 3aMEILEHUS U
oOMEHa B HEOPTaHUYECKOW U OpraHM4ecko XuMuu. Peakium 3x30- u sH0TepMudeckue. TemnoBoit 3pGheKkT XuMUIecKor peakuu
Y TEPMOXMMUYECKHE YpaBHEHU:. Peakiiuy ropenusi, Kak YaCTHBIN CIIy4al 3K30TEPMUUYECKUX PEAKLIUM.
CkopocTh XUMHUYECKOH peaxiuu CKOpOCTh XUMHUUECKON peaKIMi. 3aBUCUMOCTb CKOPOCTH XUMUYECKON peakiuu
OT MPUPOJBI PEATUPYIOIINX BEIIECTB, KOHIEHTPALUH, TEMIIEPATYPHI, ITIOMIAAN MOBEPXHOCTU COMPUKOCHOBEHHUS U KaTaau3aTropa.
Peakiuu romo- u rereporensnie. llonstre o karanmse u Karanuzatopax. DepMEHTHl KakK OWOJIOTHYECKHE KaTaau3aTophl,
0COOEHHOCTH UX (PYHKIIMOHUPOBAHUS.
OO0paTuMOCTh XUMHUYECKHUX peakiuii. HeoOpatumeie u oOpatumbie XumMuueckue peakiui. CoCTOSIHUE XUMUYECKOTO
paBHOBeCHsI 11 OOpPAaTUMBIX XUMUYECKUX peakiuil. CriocoObl CMelIeHns: XUMUYECKOT0 PaBHOBECHS Ha MPUMEpPE CUHTE3a aMMHUaKa.
[TonsiTie 06 OCHOBHBIX HAYYHBIX MPUHIMIIAX TPOU3BOJCTBA HA MPUMEPE CHUHTE3a aMMHAKa HIIM CEPHOM KUCIIOTHI.



Ponb Bonbsl B XuMHUUYECKOHN peaxiuu Mcruanbie pactBopbl. PacTBOpUMOCTD 1 KilacCU(UKALINS BEIIECTB MO 3TOMY
MIPU3HAKY: paCTBOPUMbIE, MAIIOPACTBOPUMBIE U HEPACTBOPUMBIEC BEUIECTBA. DJIEKTPOIUTHI U HEANEKTPOIUTHI. DIEKTPOIUTHUECKAS
nucconuanvsi. Kuciorel, OCHOBaHUSA U COJU C TOYKHU 3PEHUS TEOPHUH JIEKTPOJIUTHUECKON AUCCOIMALNHA. XUMUYECKUE CBOMCTBA
BOJIbI; B3aUMOJCHCTBUE C METaUIaMH, OCHOBHBIMU M KHUCJIOTHBIMU OKCHUJIAMHU, Pa3JI0’KEHUE U 00pa30oBaHUE KPUCTAIIOTHIPATOB.
Peakunu rupaTaliiv B OpraHu4eCKOM XUMHUH.
l'magponau3 oOpraHuYyecKMX U HEOPraHUUYEeCKHUX coeJuHeHu il. Heobpatumeril ruaponus. O6patumbl i
TUAPOIU3 cojiel. [ MaApoan3 OpraHMvyecKuX COEOUHEHUN M €ro MPaKTUYECKOE 3HAUYCHHE NI MOJYyYECHUS TUAPOIU3HOTO CIUPTA U
MblIa. brosoruyeckas poJib rUAPONIH3a B IUIACTUYECKOM M SHEPIeTHUYECKOM OOMEHE BEIIECTB U IHEPTUU B KIIETKE.
OKHUCIUTENbHO-BOCCTAHOBHUTEINbHB € peakiuu CreneHb okucieHus. OnpeneneHue CTENEeHN OKUCICHUS 10
dbopmyne coenunenus. [TonsTre 06 OKMCINTENHHO-BOCCTAHOBUTENBHBIX peakiusax. OKUCICHNE U BOCCTAHOBIICHUE, OKHCIUTEND U
BOCCTAHOBUTEb.
DN EeKTP OJIH 3. DNEKTPOIU3 KAK OKUCIUTEITBHO-BOCCTAHOBUTENIBHBIN MPOLECC. DIEKTPOIU3 PACIUIABOB U PACTBOPOB HA PUMEPE
xyopuaa Hatpus. [IpakTuyeckoe NpuMeHEHUE ANEKTPOIN3A. DNEKTPOIUTHIECKOE TTOITYYEHNE ATTFOMUHUS.
JlaGopaTopHbie ombIThl. 7. Peaknus 3amenieHus Meau JKEIe30M B PAcTBOPE MEIHOro Kymopoca. 8. Peaknunu, uaymuye c
oOpa3oBaHHEM OcaJKa, ra3a u BoAsl. 9. [lomydyeHne kuciaopoa pa3iokeHHeM NEPOKCHIa BOJOPOAa C MOMOUIBIO OKCHJIa MapraHia
(IV) u xaranassl ceiporo kaprodens. 10. [lomyduenue Bomoposa B3auMOACHCTBUEM KHUCIOTHI ¢ IMHKOM. 11. Pasnuunbie ciydan
TUIPOJIN3A COJIEH.

BemecrBa 1 ux cBoMcTBa
M e T a 1 1 b. B3aumopeiicTBue METAIIIOB ¢ HEMETaUIaMH (XJIOpOM, CEpOi M KHCIOPOJoM). B3auMoaeicTBie meIouHbIX U
IIEJIOYHO3EMEBHBIX METAJUIOB C BOJOW. DJIEKTPOXMMHYECKUW psll HANpsHKEHUNM MeETauioB. B3anmMmopaeilcTBHE METalioB C
pacTBOpaMH KUCJIOT U coyiei. AmoMuHOTEepMuUs. B3anuMopeiictBue HaTpus ¢ 3tanosioM u peronom. Kopposus meramnos. [Tonsitue
0 XMMUYECKOM U JJIEKTPOXUMHUYECKON KOppO3un MeTauioB. CocoObl 3a1IUThl METAJIJIOB OT KOPPO3HH.
He me T ana bl CpaBHUTENbHAA XapaKTEPUCTUKA TajJOT€HOB Kak HauOosee TUIUYHBIX MPEACTABUTENECH HEMETaJIOB.
OxucnuTensHble CBOMCTBA HEMETAIIOB (B3aMMOEICTBUE C METaNIAaMU U BOJOPOAOM). BoccTaHOBUTENbHBIE CBOMCTBA HEMETAJIIIOB
(B3aumojencTBUE ¢ 00JIee ANEKTPOOTPULIATETbHBIMU HEMETAINIAMHU U CIIOKHBIMU BEUIECTBAMU-OKHUCIUTEISIMU ).
KucnoTs HeopraHnumdecKkue U opraHuyecku e Kinaccubukanus Kuciaor. XUMUYECKHE CBOMCTBA KUCIIOT:
B3aMMO/JICHCTBUE C METaJylaMU, OKCHJIAaMH METAJUIOB, THIPOKCHUJIAMH METAJIOB, COJSIMU, CIIUPTaMH (peakius dTepuduKaiun).
OcoOble CBOMCTBA a30THOM M KOHLIECHTPUPOBAHHOM CEPHOI KUCIIOTHI.
OcHOBaAaHUWSA HEOpPTaHWMYECKHEe UMW oOpranHudeckue. OcHOBaHUA, UX KIacCUPUKAIMSA. XUMHUUECKHE CBONCTBA
OCHOBAHUWU: B3aUMOJICUCTBHUE C KUCIOTAaMHU, KUCIIOTHBIMU OKCHJIAMU U COJIAMU. Pa3noxkeHne HepacTBOPUMBIX OCHOBAHUM.
C o 1 n. Knaccudukanms coneit: cpeanue, KUCiable 1 OCHOBHBIE. XMMHYECKHE CBOMCTBA COJICH: B3aMMOJICHCTBHE C KHCIOTaMH,
mesioyamMu, MeTajjiaMu U cossimu. [IpencraBurenu coneit U ux 3HadeHue. XJIOpHUI HATPHs, KapOOHAT KaibIius, GocdaT KaabIus
(cpennue conm); TUAPOKAPOOHATH HATPUS M aMMOHUS (KUCIIbIE coyn); Tuapokcokapoonar meau (I1) - Mmamaxut (OCHOBHAs COJIb).
KadecTtBeHHbIe peakiuy Ha XJIOPUI-, CyIb(hat-, 1 KapOOHAT-aHUOHBI, KaTHOH aMMoHust, KaTroHbI xkene3a ([ u (IIl). FeneTtunue



CKas CBA3b MEXJIY KJaCCaMU HEOPraHUYECKUX W OPTaHUYECKUX COEOHHEHHU U [lorarue o
TEeHETUYECKON CBSI3M W TEHETHYeCKUX paAnax. ['emernueckuil psin meramia. ['eHermueckuil psan Hemetamia. OcoOEHHOCTH
TEHETUYECKOr0 psiia B OPraHUYECKON XUMUHU.
JlabGopaTopHbie onbIThI. 12. FcnibITaHKE pacTBOPOB KUCJIOT, OCHOBAHUM M COJIeW MHAMKAaTOpamu. 13. B3aumonaeiicTBue CoistHOM
KHCJIOTHI U pACTBOPA YKCYCHOM KUCIIOTBI ¢ MeTaimiaMu. 14. BzauMoaeincTBre CONsIHOM KUCIOTHI U PaCTBOPa YKCYCHOW KHUCIIOTHI C
OCHOBaHUAMHU. 15. B3aumopelcTBrUE COJMSIHOM KUCIOTHI M PacTBOpPa YKCYCHOM KHUCJIOTHI ¢ cojisiMu. 16. IlonydeHue U cBoiicTBa
HEPACTBOPUMBIX OCHOBaHUMU. 17. ['Maposu3 XJIOPUIOB U alleTaTOB LIEIOYHBIX MeTauioB. 18. O3HaKOMIIEHHE C KOJUICKLIUSIMHU: Q)
METaJJIOB; 0) HEMETAJNIOB; B) KUCIIOT; ') OCHOBAHUH; /1) MUHEPAJIOB U OMOJIOTHYECKUX MATEpUaJIOB, COAEPKAIINX HEKOTOPHIE COJIH.
IIpakTuueckas padora Ne 2. «PernieHue 3KCIepUMEHTAIBHBIX 33/7a4 HA HACHTU(PHUKAIMIO OPraHUYECKUX M HEOPTraHUYECKUX
COCIUHEHUI».
XuMHS ¥ KU3Hb

XuMHUSg BTOBCEIHEBHOM X U3HU Morime 1 yuctaiue cpeactra. [IpaBuiia 6e3omacHoii paboThl CO Cpe/icTBaMU
OBITOBOI XUMHH. BBITOBas XuMHUUYeCKasi FpaMOTHOCTb.

OO01Me npeacTaBIeHUs: O IPOMBIIUIEHHBIX CIIOCO0aX MOTYYEHUSI XUMUYECKUX BEIECTB (Ha MPUMEPE MPOU3BOICTBA CEPHOM
KHUCJIOTHI).

XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEABI U €T0 MOCIIEICTBUS.

TemaTnyeckoe MJIIAHUPOBAHUE

Ne Tema ypoka Coaep:xanue ypoka XapaKkTepucTHKA AeATeJbHOCTH Y4alUXCcs Hara
ypo Ilo Ilo
Ka naany | gpaxmy
Tema 1. Ilepuoanyeckuii 3aK0H H CTPOeHHE aToMa (6 yacoB)
1 Snpo ¥ 31eKTpoHHas 000JI0UKA. 3HaTh: COBpEMEHHbIE MPECTABICHUS O
BBoaHBIN HHCTpYKTaX. ATOM - DJIEeKTPOHBI, IPOTOHBI U HEHTPOHBI. CTPOEHHUE ATOMOB; CYIIIHOCTb MOHATHUS
CIIOYKHAS YacTUIA MHKpoMHp 1 Makpomup. yanusm «ANEKTPOHHAs OpOuTaIBY, (HOPMBI OpOUTaTIEH,
ACTHIT MHKDOMHDA B3alMOCBSA3b HOMEpA YPOBHS U YHEPIUH
JIIEKTPOHA.
YMeThb: COCTaBIIATh JIEKTPOHHbBIE (POPMYIIBI
aTOMOB.
2 | CocrostHHE HJIEKTPOHOB B aTOME. DHepreTuyeckue ypoBHHU, OpOUTAIH (S, 3HaTh: COBpEMEHHBIE NIPECTABIECHUS O
DneKTpOHHBIE KOH(UTYpaIUH p.d, f). DHepreTuyeckue ypoBHH U CTPOEHHE aTOMOB; CYIIIHOCTb MOHSATHUS

aTOMOB XMMHMUYECKUX JIEMEHTOB. «QJIEKTPOHHAs! OPOUTAIILY, POPMBI OpOUTATIEH,
B3alMOCBS3b HOMEpa YPOBHS U SHEPTHH

9JICKTPOHA.

MOJYPOBHU. DJIEKTPOHHbBIE
KOH(UTypalii aTOMOB 3JI€MEHTOB.
OneKkTpoHHO-TpaduvecKue GOpMyIIbl




aTOMOB 3JIEMEHTOB. DJIEKTPOHHAs
KkinaccuuKanus 3JeMeHToB: s-,p-,d-, f-
ceMencTBa

YMeThb: COCTaBIIATh SJEKTPOHHbBIE (POPMYIIBI
aTOMOB.

BanenTHbIC BO3MOKHOCTH aTOMOB
XHUMHUYCCKUX 3JIECMCHTOB

BanenTHeble aekTpoHbl. BajieHTHBIE
BO3MOKHOCTH aTOMOB XMMHUYECKUX
3JIEMEHTOB, 00YCIIOBJICHHBIE YUCIIOM
HECITapeHHBIX JIEKTPOHOB. CpaBHEHHUE
MOHSATHH «BaJICHTHOCTb)» U «CTENEHb
OKHUCJIEHHS

3HaTh: OIpeaACIICHUC BAJICHTHOCTH U CTCIICHU
OKHCJICHHA.

YMeTh: OonpeaAcCIAATbL BAJICHTHOCTD C CTCIICHD
OKHCJICHHUSA 3JICMECHTOB.

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKUX djiemeHToB JI.1.
MenpeneeBa B CBETE YUCHHUS O
CTPOCHUM aTOMa

[Tepuonuueckuii 3aKOH U CTPOEHUE
atoma. M3otomnsl. CoBpeMeHHas ero
onpexaeneHue. PU3NYECKUl CMBICIT
MOPSIAKOBOTO HOMEPA 3JIEMEHTOB,
HOMEPOB rpynbl U nepuoja. [Tpuunnst
n3Menenusas ME u neME cBolicTB
3JIEMEHTOB B TpyNIax U nepuojax.

3HaTtb: cMmbica U 3HayeHue [lepuoanyueckoro
3aKOHA, TOPU30HTAIBHBIC U BEPTUKAIbHBIC
3aKOHOMCpHOCTI/I n ux HpI/I‘II/IHI)I.

YMeTh: 1aBaTh XapaKTEPUCTUKY IJIEMEHTA Ha
OCHOBaHMU ero nonoxenus B 11C

O060011eHre 1 TOBTOPECHHE
TEMEI 1, TOArOTOBKA K
KOHTPOJIbHOM paboTe

[ToBTOpEHNE OCHOBHBIX BOIIPOCOB OOIIIEH
XUMHAH

3HaTh: cMblic U 3HaueHue [lepuonnyeckoro
3aKOHa, TOPU30HTAJIbHBIE U BEPTUKAIIbHBIE
3aKOHOMEPHOCTH U UX MpUUnHbl. CTpoeHue
aToMma.

YMeTh: 1aBaTh XapaKTEPUCTHKY JIEMEHTA Ha
OCHOBaHUU ero nojoxenus B 11C

KonTtpoubsnas padora Nel.
«CTpoeHue aToMa»

Tema 2.. CTpoenue BeuecTna. ( 8 yacon)

Xumundeckad cBsa3b. MoHHas
CBSI3b, KOBAJICHTHAS CBS3b.

HoHHas XuMu4eckas CBsi3b U HOHHbIE
KPUCTAJUTNYECKHUE PEIIETKH.
KoBaseHTHast XUMHUYeCKast CBS3b U €€
KJaccu(uKanus: Mo MEXaHU3My
oOpa3zoBanus (0OOMEHHBIN U TOHOPHO-
aKLENTOPHBII), IO
AJIEKTPOOTPHLIATEILHOCTH (MOJIApHAs U
HETIOJISIpHAsT ), TIO CTIOCO0Y TePEKPHIBAHHSI
AJIEKTPOHHBIX OpOuTanei (¢ um), rno

3HaTh: KIacCUPUKAIUIO TUIOB XUMHUECKON
CBS3M U XapaKTEPUCTHKHU KaX10T0 U3 HUX.
YMeTh: XapakTepHu30BaTh CBOMCTBA BEIIECTBA
10 TUITY XUMUYECKOM CBS3H.




KpaTHOCTHU (0JuHapHasi, IBOMHas,
TpoitHas, ¥ mojyropHas). [loaspHOCTH
CBSI3U U TOJIAPHOCTH MOJICKYJIBI.
Kpucrannuueckue pemerku BemecTB C
KOBAJICHTHOU CBSI3bI0: aTOMHBIE U

MOJIEKYJISIPHBIE.

8 | Meramnnueckas ¥ BOJOPOJHAS Meramnyeckas XUMUYeCKas CBS3b U 3HaTh: KIaccu(UKALUIO TUIIOB XUMHUYECKON
xumudeckue cBs3u .Eennnas METAUINYECKNE KPUCTATUTMYECKUE CBA3H U XapaKTCPUCTUKU KaXKIO0TO U3 HUX.
IPHUPOJA XUMHUYECKHX CBA3CH. pemerku. BogopoaHas cBs3b Ymers: XapaKTepusoBath CBOHCTBA BEIECTBA

MEKMOTKyIAPHAS H 10 TUITY XUMUUYECKOU CBS3H.
BHYTpUMOoJIeKy/sipHas. Ennnas npupona

XMMHYECKHUX CBs3eil. loHHas npuponaa

XUMUYECKHX CBS3€H.

9 | 'eomerpus I'eomeTpust MOJIEKYJT OPraHUYECKUX U 3HaTh: TUNBI THOPUAN3ALUU MOJIEKYII

MOJIEKYI HEOPraHMYECKHX YMeTn: onpenensaTh TUIl THOPUAN3ALUH
BEILIECTB
10 | AucnepcHbie cucTeMsbl [ToHsATHE O AUCHIEPCHBIX CUCTEMAX. 3HaTh: onpesieneHue U KIacCU(PUKALINIO
JIUCTIepCHOHHAS Cpe/a U AUCIIEPCHAS JIUCTIEPCHBIX CHCTEM; MIOHATHE UCTUHHBIEH U
dasa. J[eBATH TUTIOB CHCTEM U MX KOJUTON/THBIC PACTBOPBL.
3HAYEHHUE B MPUPOJIE U KU3ZHU YEJIOBEKa.
Komnonasbie HCTUHHBIE PAaCTBOPHI

11 | Teopus ctpoeHus Ocnosuble nonoxenus TCh. Buael 3HAaTBh: OCHOBHBIE MIOJIOKEHUS TEOPUU
XUMHYECKUX n3oMepuu. OCHOBHBIE HalPaBICHUS CTPOEHHS XMMHYECKHX COSAMHEHUH.
COEIMHEHHI passutust TCB: u3yuenue 3apucumoct | Y METh: IPUBOTUTL MPUMEPBL K OCHOBHBIM

CBOHCTB BEIIECTE He TOMEKO OT MIOJIO’KEHUSM TEOPUU CTPOCHUS.
XUMHUYECKOT0, HO U OT AJIEKTPOHHOI'O U
MIPOCTPAHCTBEHHOT'O CTPOCHHUS.
12 | [Momumepsr 3HaTh: XapaKTEPUCTUKU BEIIECTB
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHSI.

13 | OGoOeHne 3HaHU# 1Mo TeMe, Honnast xumudeckast CBsI3b U MOHHBIE 3HaTh: KJIacCU(PUKAIMIO TUIIOB XUMHUECKON
MIOATOTOBKA K KOHTPOJIbHOU KPUCTAIUIMYECKUE PEILIECTKH. CBA3H U XapAKTCPUCTUKU KAXKIAOTO U3 HUX.
paGote KoBaTeHTHAS XHMHUECKa CBI3h 1 e Ymersn: XapaKTEepH30BaTh CBOMCTBA BEIECTBA

KiaccudUKaLus 10 TUITy XUMUYECKOH CBSI3H

14 | KonTpoabHasi padora Ne2.

«CTpoeHHE BEIIEeCTBaY




Tema 3. Xumnueckue peakuuu (9 4yacon)

15 | Knaccudukanus XuMHYECKUX Krnaccudukanus XUMHUECKHAX peakiuid: | 3HATh: KaKue IPOLECCH HAa3bIBAKOTCS
peakuuii B OpraHM4eCcKoi u 10 YHCITY ¥ COCTaBY Pearupyromumx XUMHAYECKHUMHU PEAKIUSIMHU U B YEM UX CYTb.
HEOPraHMYECKON XMMHUH BEILECTB, M0 H3MEHEHHIO CTEMEHH Ymern: yCTaHaBIBATH NPUHA/UIEKHOCTD

KOHKPETHBIX peakUril K pa3IMyHbIM [TPU3HAKAM
OKHCIICHHS SJIEMEHTOB, 00pa3yIomH X
KJaccu(uKaum.
BEIIECTBA, MO TeIIoBOMY 3 dexTy, 1o
(ha3o0BOMY COCTaBY pearupyroumx
BELIECTB, 110 YYaCTHUIO KaTajln3aTropa, 1o
HaIlPaBJICHUIO.

16 | CkopocTh XUMHUYECKUX PEAKIINH. [ToHsiTHE O XUMUYECKOM PEAKIUH. 3HATB: MOHATHE «CKOPOCTh XUMHUYECKON
@akTOpsl, BIUAIOIKE HA CKOPOCTh | CKOPOCTh TOMO- UT€TEPOTCHHON peakuum», GpakTopbl, BIUSIOMIKE HA CKOPOCTH
XUMHYECKOH peaKkLun peakiuii. @aKkTOpHI BIUAIONINE HA XHUMHUHCCKON PCAKIIHH, KaTaTH3aTOPRI,

. (hepMeHTBI — OMOKATaIM3aTOPHI.
CKOPOCTb XUMUYECKOW PEAKITHH .
[Ipupona pearupyromux BeLECTB.
Temneparypa. Konuenrpanusi.
®epmenTsl. [loBepXHOCTH
CONPUKOCHOBEHHUS Pearupyroumx
BEIIECTB.

17 | OOGpaTIMOCTh XUMHUYECKIX IToHATHE O XUMUYECKOM PAaBHOBECHH. 3HaTh: KIacCU(UKALMIO XUMUYECKUX PEaKIU,
peaxiii. JIMHaMUYHOCTH XUMHUYECKOTO MOHSTHE «XUMUYECKOE PAaBHOBECHE» U YCIIOBUS
XHUMUUECKOe PaBHOBECHE paBHOBecHsl. PaKTOPbI, BIUSIOMINE HA €ro CMEILEHUS.

CMeEIlleHNE PaBHOBECHUS: KOHIIEHTPALUs,
nasneHue, Temrneparypa. [Ipunnun Jle —
[Ilarenbe.
18 | Posb BOJIBI B XMMHUYECKHUX DNEeKTPOIUTHI U HEDTEKTPOIUTHI. D/I. 3HATh: NOHATHUS «AIIEKTPOIUTHI» U

peaxkuusax. DIEeKTPOIUTHIECKAs
M CCOLMAITUS
(B). Bomopoausiil moka3aresb

MexaHu3M TUCCOIMAIINN BEIECTB C
Pa3IUYHBIM TUIIOM CBSI3H.

KaTtnons! u annonsl. CBOMCTBAa HOHOB.
Kucnotsl, conu 1 OCHOBaHUS B CBETE
npencrasieanit 06 D/1. CteneHn
AIEKTPOJIUTUYECKON JUCCOIHAIIIH U €€
3aBUCUMOCTD OT MPUPOJIbI JIEKTPOJIUTA U
ero KoHueHrpauuu. CBoiicTBa pacTBOPOB
AJEKTPOIUTOB. BomopoaHkIil moKa3aTenb

CHEDIEKTPOJIUTHI», IPUMEPHI CIIA0BIX U
CUJIBHBIX 3JIEKTPOJIUTOB, POJIb BOJBI B
XUMUYECKHUX PEaKIUsIX, CYITHOCTh MEXaHNU3Ma
JIHCCOLMAIINK, OCHOBHBIC IToI0KeHHs T /],




- pH. Cpenpl BOAHBIX pacTBOPOB
37eKTpoauToB. Bnusnue pH Ha
XUMHUYECKHE U OMOIOTHYECKUE
MIPOLIECCHI

19 | l'upponus [lonstue «rugponus». ['maponus 3HaTB: TUIIBI THAPOJIM3A COJIEW U OPraHUUYECKUX
OPraHUYECKHX BEIIECTB COC/IMHEHU.
(ralToreHaNKaHOB, CTOKHBIX SGUPOB, YMe”EB: COCTaBJISATh YPaBHEHUS TUIPOIHN3a
JTIIEBONOB, Geixon, AT®) 1 ero coseii (1 cTynens), onpeaensTh Xapakrep
3Hauenue. ['uaponus coneit (3 cioyuas). CPEBL
[IpakTHyeckoe NpUMEHEHUE TUAPOIN3a.
20 | T'mpponus [Tonsarue «ruaponusy». ['maponns 3HaTB: TUIIBI THIPOJIM3A COJIEH U OPraHUYECKUX
OpraHUYECKHUX BEUIECTB COCIIMHCHH.
(raNToreHaNKaHOB, CTOKHBIX SGUPOB, YMe”SB: COCTaBJISITh YPaBHEHUS TUIPOIHN3a
yreBonios, Genkos, AT®) i ero cozeii (1 cTynens), onpeaensTh XapakTep
3Hauenue. ['uaponus coneit (3 coyuas). CPEBL
[IpakTHyeckoe NpUMEHEHUE THAPOIN3a.
21 | OKHCIUTEIBHO- Crenenn okucnenus. Kinaccudukarus 3HaTh: NOHATHS «OKHUCIUTENDY,
BOCCTAaHOBUTEJIBHBIE PEAKLINU peakuuil B CBETE MIEKTPOHHON TEOPUH. «BOCCTAHOBUTCIIBY, KOKUCIICHUEY,
OnopHble noHsTH Teopru OBP. «BoccTaHoBieHuey, ornuune OBP ot peakumii
Metoasl coctaBnenust ypaBuenuit OBP: MOHHOTO 0OMeHa.
Ymern: cocTaBiaTh ypaBHeHus OBP meTonom
METON BHGKTPVOHHOFO Oamanca. OBP B SIEKTPOHHOTO GaNaHca
OpPraHUYECKON XUMUHU.
22 | O60O0IIeHre 3HAHUH 110 TEME CTpocHuHe BelIecTBa, XUMUYECKAst CBSA3b, | 3HATh: MOHATUS «BEIIECTBY, «XUMHUYECKUIL
XUMHUYECKUE PEAKIUN KPUCTAJUIMYECKUE PEIIETKH, MOJUMEpPBI, | JJIEMEHTY, «aTOM», «MOJIEKYJIa»,
MCTHHHBIE U KOIIOM/IHBIE PACTBOPHL. «QIEKTPOOTPULIATENBHOCTD), «BAJICHTHOCTD»,
THIIb B CKOPOCTS XHMEMECKHX PeAKIH. «CTENEeHb OKUCIIEHUS», «BEIIECTBA
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO
Tunpomas. CTPOEHUS»; KIIACCU(PUKALINIO XUMHUYECKUX
peaxuuii, TO/I.
YMeTh: 00BACHATH 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBA U CTPOEHUS, IPUPOAY
XUMHYECKON CBSI3U.
23 | KourpoabHas pagora Ne3.

«XUMHUYECKHE PEAKIIVI

Tema 4. CBoiicTBa BemecTB (9 yacoB)




24

Knaccudukamms
HEOPTaHMYCCKUX BEIICCTB

[IpocThie U CIOXKHBIE BEIIECTRA.
Oxkcuipl, MX KIaccu(pUKaIHs.
IM'uapoxkcunbl ( OCHOBaHUS,
Kucnopomoconepxaiiue KuciaoThI,
ampoTepHbIe THAPOKCH B ). KHucIoTel, nx
knaccudukanus. OCHOBaHUS, UX
kinaccudukanusi. Cou cpeiHue, KUCIbIC,
OCHOBHEIE.

3HaTh: KIaccU(UKALMIO BEILIECTB.
YMeTb: Ha3bIBaTh COCIUHEHHUS.

25

Knaccudukanus
OpTraHUYECKUX
BEIIECTB

YTeBooposl, MX KiacCUpUKAIUs B
3aBUCHUMOCTH OT CTPOCHHUSI YTIEpOAHON
1eny (amudaTHIecKue U MUKINICCKHIE) U
OT KPaTHOCTH CBsi3eH (TipeniebHbIC U
HenpenenbHbie). ['oMonoruueckuit ps.
[Ipon3BOICTBEHHBIE YTIEBOIOPOAOB:
raJIOTeHAKAHBI, CIUPTHI, (PEHOITHI,
QJIbJICTU]Ibl U KETOHBI,
HUTPOCOETUHEHUS, AMUHBI,
AMUHOKHCIIOTBHI.

3HaTh: KI1acCH(pUKAIMIO BEIIECTB.
YMeTh: Ha3bIBaTh COEIUHEHUS.

26

Mertannsl. Koppo3us MeTamios.

OO6mme crocoOb! MOTyYeHUS
METAIIOB.

[Tonoxenue meraiuios B Ilepuoanyeckoit
CHUCTEME U CTPOCHUE UX aTOMOB.
[IpocTble BemecTBa - METaIIbI:
MeTaJUIM4ecKasi CBSA3b U CTPOCHUE
KpucTaiios. Amotponus. O6miue
¢busnueckue cBoiicTBa MetamioB. OO1Iue
XHUMHYECKHE CBOMCTBA METAJIJIOB
(BOCCTaHOBUTENBHBIE CBOICTBA):
B3aHMOJICHCTBUE C

HeMeTaJIaMH (KUCIIOPOIOM,
rajoreHamu, cepoii, a30ToM,
BOJOPOJIOM), C BOJIOW, KUCIIOTaMH,
COJISIMH B pacTBOpax, OPraHUueCKUMHU
BEILIECTBAMH (CIIUPTAMHU,
rajioreHankaHamu, (heHonom,
KHCJIOTaMH), CO MIEI0YaMHU.

3HaTh: OCHOBHBIE METAJIJIBI, KX OOIIHE
CBOMCTBA.

YMeTh: XapakTepu30BaTh CBOMCTBA METAIIJIOB,
onupaschk Ha ux nojuoxenue B [ICXO n
CTPOEHHE aTOMOB.




3HaueHue METaUIOB, B TOM YHCIIE B
MPUPOJIE U KU3HU OpraHu3MoB. [lonsarue
«koppo3usi». CrocoObI 3alHUTHI
METaJIJIOB OT KOppOo3uH. MeTalsl B

MIPUPOJIE.

27

Hewmeraibl

IlonoxeHre HEMETAIOB B
[Tepuonuueckoit cucreme, CTpOCHUE UX
atoMoB. 0. HepTHbIE ra3bl.
JIBOWICTBEHHOE IMOJI0KEHNE BOIOPOIA B
[Tepuonuueckoit cucreme. Hemeranser -
MPOCTHIE BELIECTBA, UX ATOMHOE U
MOJICKYJIIPHOE CTpOEHHUE. AJUIOTPOIIHSL.
XuMHYECKHE CBONCTBA HEMETAIIJIOB.
OKHCIUTEIIBHBIC CBOMCTBA!
B3aUMOJICHCTBUE C BOJIOPOJIOM, MEHEE
AJICKTPOOTPHUIIATEIIPHBIMA HEMETAJIJIAMH,
HEKOTOPBIMH CIIO)KHBIMU BEILIECTBAMH.
BoccranoButenbHBIC CBOMCTBA
HEMETAIIJIOB B pEakLusix co GTopom,
KHCJIOPOJIOM, CIIOKHBIMH BEIIECTBAMU-
okucnutensimMu. Bogopoansie
COCIUHEHHS HEMETAINIOB. OCHOBHBIX
CBOMCTB B M€pUOAaX U Irpymnmnax.
HeconeoOpa3yromiue u coneobpa3zyrolne
okcuael. Kucnoroconepikaiiyue KUCIOTHI.

3HATBh: OCHOBHBIE HEMETAILJIBI, X 00IIHe
CBOMCTBA.

YMeThb: XapakTepu30BaTh CBONCTBA
HEMETAaJUIOB, ONUPAsICh HA UX MOJIOKEHUE B
I[ICX3 u cTpoeHne aTOMOB.

28

Kucnorsl opraanueckue u
Heoprannueckue.

Crtpoenue, HOMEHKIATYpa,
KJacCU(UKAIUS U CBOMCTBA KUCIIOT.
Baxwuerinue npencraBuTeNn 3Toro
KJjacca.

3HaTh: KIaccu(UKALUIO U CBOMCTBA KUCIIOT.
YMerb: XapakTepH30BaTh UX CBOMCTBA.

29

OcHoBaHMsI OpraHUYECKHE U
Heoprannueckue. AM¢poTepHble
OpraHUYEeCcKHe U HEOPraHU4ECKHe
COEIMHEHMUSL.

Krnaccudukanus opraHuuecKux
HEOPraHUYeCKUX OCHOBaHUM.
XuMHUYecKre CBOMCTBA IeIoYei u
HEpacTBOPUMBIX OCHOBaHUM. CBOMCTBA
OECKUCTOPOAHBIX OCHOBAHMI: aMMHUaKa

3HaTh: K1accU(UKAINIO U CBONCTBA
OCHOBAaHMH.
YMeTh: XapakTepu30BaTh UX CBOMCTBA




I'eneTnueckas CBA3b MEXKIY
KJIaCCaMH OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

¥ aMHUHOB. B3anMHOe BIHsIHHE aTOMOB B
MoJjIeKyJe anumHa. AM(OoTepHOCTh
OKCHJIOB U TUJPOKCHJIOB MEPEXOTHBIX
METAaJJIOB M aTFOMUHHUS:
B3aUMOJICHCTBHE C KUCIIOTAaMH U
menoyamMu. AMQOTEpHOCTh
aMHUHOKHCIIOT: B3aUMOJICHCTBHE
AMHUHOKHCIIOT CO ILeJIOYaMH,
KHUCJIOTaMH, CIIUPTAMHU, JIPYT C IPYTOM.

30 | MpakTuyeckas padora Nel. [IpaBuiia TexHUKHM 0€30N1aCHOCTH HpHU 3HaTh: OcHOBHBIE IIpaBwiia Th, OCHOBHBIE
[Tonyuenue, cobupanue, BBIIIOJTHCHNH JJAHHO# paboTsl. CriocoOs | CHOCOOBI MOJTy4eHNs, COOUpaHIs U
pacrno3HaBaHKE Ta30B M U3yYEHHE | COOMpAHMS ra30B B 1a6OPATOPUM. PaclO3HaBaHNA IA30B.

X CBONCTE Ymern: cobupats npulop 11 MOJIy4YEHUs Ia30B
B JJaOOpaTOPHH.

31 | Ilpaktuueckas pabora Ne 2 [IpaBuiia TexHUKHM 0€30N1aCHOCTH HpHU 3HaTh: CBONCTBA BEUIECTB
«Pelenre 3KkCnepuMeHTAIbHBIX BBITIOJTHEHUH TAHHOW paboThI YMerb: pabotaTs B 1abopaTopHu
3a/1a4 Ha UACHTU(UKAIIIO
OpPraHUYeCcKuX U
HEOPTaHUYECKUX BEIIECTBY.

32 | [IpomMexyTOYHASI aTTECTALUS. Brimonaenue tecta [TpenmeTtHble pe3ynbTaThl O0yUEeHHUS.
Hrorosbii Tect.

Xumus xku3Hb (2 yaca)
33 | Xumus B MOBCEJHEBHON JKU3HH. [TpaBuia TeXHUKU OE30MACHOCTH MIPU 3HaTh: CBONCTBA BEILECTB
BBITIOTHEHUH JTAHHOW paboThI YMmernb: paboTath B 1abOpaTOpPUU
34 | OGmme pecTaBICHHS O

MPOMBIIIJICHHBIX CIIOCO0ax
MOJIYUYCHHUA XUMHUYCCKUX BCIICCTB.
XHUMHYECKOE 3arpsi3HEHUE
OKpYXKarIlled cCcpeapl U €ro
IIOCJIEAICTBHSI.




