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MNOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHUs (pelrepalibHOil 00pa30BaTEeIbHOM MPOrpaMMbI CPETHETrO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TroCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBanusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranm3aunusax Poccuiickoir dexepanuu, peagu3yOIIX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3paboTKe MNporpaMMbl 1O XHMHUH, K OIPENEICHUI0 OO0IIei
CTpaTeruu 0O0y4YeHHs, BOCOHUTAHMS U Pa3BUTHUSL OOyUaIOLIUXCS CPEeICTBAMU y4eOHOro IMpeamMera
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIM KOHIIETITYyalbHBIE TOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENel, COJAEp)KaHUs, pe3ylbTaToB OOydeHUs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o0pa3oBaHHE, TIOJy4yaeMO€ BBITyCKHHUKaMu  00mIeo0pa3oBaTeIbHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIHYXHUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTHU IIEHHOCTH
KacaroTcsl TMO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHHUS MHUPOBO33PEHMS U OOLIEH KyJIbTYpbl
4eJoBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
IpUpoOIHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHuE 00ydaroIIMXCs Ha YPOBHE CPEIHETO
ob1rero 0O6pa3oBaHusl CPeACTBAMH Y4EOHOTO TpeaAMeTa «XUMHUS», COJAEPKAHHE U TMOCTPOEHHUE
KOTOPOTO ONpeZeNeHbl B MporpaMMe MO XHMHUHM € Y4YETOM CHEIM(PHUKM HAyKM XUMHUH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTePHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLINX
Hesne M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBlI CPEIHEro OOIIero
obpazoBanus B Poccuiickoii deneparmm.

XUMHS Kak 3J€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio pojib B COBPEMEHHOM
[UBWJIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJnbTypbl. OHa BHOCUT CBOM BKJaja B
dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpy:KarolleM MUpPE KaK O €IMHCTBE MPUPOblI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE TIOHMMAaHMS BEIIECTBEHHOTO COCTaBa OKPY)KAIOILIEr0 MUPA, OCO3HAHMS B3aHMMOCBSI3U

MCKAY CTPOCHUEM BCHICCTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIACTSIMU IMPUMCHCHUA.



TecHO B3auMOZEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHsA CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOHM KYJBTYpPbI, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaXI0ro wieHa obmecTBa. CoBpeMeHHas XMMHUsSI KaK HayKa CO3MIaTelbHasl, KaKk Hayka
BBICOKMX TE€XHOJIOI'MH HaIpaBjeHa Ha pelleHue INI0OANbHBIX MPO0JIeM yCTOMUMBOIO pa3BUTHUSA
YeJI0OBEYECTBA — CBIPbEBOM, SHEPreTUYECKOM, MMINEBOH, 3KOJOIMUECKOW Oe30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ 0OmMMM LEISIMH M TNPHHLIUIAMH CpeIHEro oOImiero oobpa3oBaHuUs
coaepxanue npeamera « Xumus» (10—11 knaccel, 6a30BbI yPOBEHb U3YUYEHUS) OPUECHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJTrOTOBKY OOYy4aroIIMXcCs, HEOOXOAUMYIO UM IS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 001ACTAX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XHMHUEH.

CocraBnsromuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypcbhl — «OpraHuueckas
XUMHUA» U «O0Ias 1 HeOpraHUYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUs KOTOPbIX
ABJIIIOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMA 3HAHUM 110 HEOPTaHUYECKONW XMMUH (C BKIFOUEHHUEM
3HaHUM U3 OOILIEH XMMHMM) U OpraHuyeckol Xumuu. POopMUPOBAHUE JTAHHOW CHCTEMbI 3HAHUMI
OpU M3Y4YEHHUHU IpeaMeTa oOecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepkanus KypcoB — «Opranndeckass xumusi» u «O0111as 1 HeopraHuyeckas
XUMUS» chopMHpoBaHa B MpOrpamMMe 10 XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YUEHUIO
yueOHOro Matepuajia M OOYyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIECTBA
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUUYECKON TEOPUM CTPOEHHS OpraHMYECKUX COEJUHEHHH, a
TaK)K€ Ha ypOBHE CTEPEOXMMUYECKUX M 3JIEKTPOHHBIX MPEJCTaBICHUM O CTPOCHUH BEIIECTB.
Ceenenus 00 u3ydaeMbIX B Kypce BeELIECTBaX HAlOTCA B PAa3BUTUU — OT YIJIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHHU MOIy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus MepBOHAYaJIbHBIE
MIPEJICTABICHNUS] O XUMUYECKON CBS3M, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIINH.

[Ton HOBBIM yTIJIOM 3peHHUS B mpeaMeTe «XHUMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3YYEHHBIII Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHMsI TEOPETHUECKH MaTepuanl u
(dakTosornueckrue CBEACHHs O BEUIeCTBAX M XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HeopraHuyeckasi XMMHUs» O0yUaIOMIUMCS MPEIOCTaBIAETCS BO3MOKHOCTh OCO3HATh

3HAYCHUC TMCPpHUOAUYCCKOI0 3aKOHa C O6H.I€T€OpCTI/I‘-ICCKI/IX n MCTOHOOJIOTHYCCKHX HO3HLIHI>1,



rIy0XKe TOHATh MCTOPUYECKOE HM3MEHEHHME (YHKIMM STOTO 3aKoHAa — OT 00oOImIaromei 1o
OOBACHSIOLIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XUMUYECKUX PEAKIHIX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHsercs B Kypcax 10 wu 11 KkimaccoB »siemMeHTaMH COJEp)KaHUs, HMEIOIUMU
KyJIbTYPOJOTHYECKHIA M TPUKIAJTHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHUS K IMpoleccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XHUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH € JUIsl TIOMIOJTHCHUS 3HAHUHN, PEeIICHUS
MHTEJJICKTYyalIbHBIX U JKCIEPUMEHTAIIBHBIX HCCIEN0BATENbCKUX 3a7ad. B 1enom coaepkaHue
ydaeOHOro mpeamMera «XuMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaOIINXCsl MUPOBO33PCHUECKON OCHOBBI JIJIsi TIOHUMaHUSI (PHIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE EAMHCTBO HEOPTAHUISCKOTO W OPTAaHMYECKOTO MHPA, 00YCIOBIIEHHOCTh CBOHCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTh MPUPOTHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUUN MEXKIy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHNS HOBBIX TEXHOJIOTHI K MaTepUaIOB.

B maHe pemnenust 3amad  BOCIHMTAHUSA, Pa3BUTHUS U COIMAIU3ALMU  O0YYarOIIUXCS
NPUHATBIE NPOrpPaMMON IO XMUMHUHU MOAXOAbl K ONPEAENICEHUIO COJEpKaHUS U MOCTPOEHUs
npeaMeTa MpelycMaTpuBaloT (GOPMUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JCHCTBUM, UMEIOIIUX
0a30BO€ 3HAUCHHE /ISl PA3JIMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPOOJieM, MOUCKa, aHAJIN3a U
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
MCCIIE0BATENbCKON IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMUMU.

B npaxTuke npenogaBaHus XUMUH KaKk HA YPOBHE OCHOBHOTO OOIIero o0pa3oBaHus, Tak U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TMPH  ONPEIACICHUH  COJEPKATeIbHON
XapakTePUCTUKU LEeJed H3y4YeHHs MpeaMeTa HampaBiICHUEM TMEPBOCTENIEHHOW 3HAYUMOCTHU
TPaIULIMOHHO Tpu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOW MEATEIIbHOCTH YeJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOW KyJnbTypel. C METOIMYECKOW TOYKHM 3pEHHsS TaKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBISIETCS BIIOJIHE ONPABJaHHBIM.

CornacHo JTaHHOW TOYKE 3pEHMs TJIABHBIMH LIEJISIMU WM3Y4Y€HHUs MpeaMera «XUMHUsD Ha

6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:



e (GOpMHpPOBAaHHME CHCTEMbl XHUMHUYECKHX 3HAHMK KakK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkaT KIIIOUEBbIC MOHSTHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX JUIsl MIPUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBJICHUI, UMEIOIIHUX MECTO B MPUPOJE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JESATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIIEPHUMEHTa, COONIOJACHHEM MpaBuil 0e30I1acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atuM, conepkarenbHasi XapakTEepUCTUKa LIeJe U 3aJ1a4y U3y4eHus MpeaMera B
porpaMMe Mo XMMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTeMEe cpeaHero oOmiero ooOpaszoBanus. CerojHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTENeHW OTAAETCS TMPEINOYTCHHE TMPAKTUYECKONM KOMIIOHEHTE COJepKaHusi OO0ydYeHus,
OPUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3aluy,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW T'PAaMOTHOCTHIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUU W TPUMEHEHUS WX B PeabHOW XU3HU JUIS PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBs3u ¢ oTUM Tmpu U3ydeHHH TMpeaMera «XHUMHsD JOMUHHUPYIOIIEe 3HAUYCHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

aganTanus  O0ydaloImMXCs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUpA,
GbopMHpPOBaHME MHTEIUICKTyaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY TMPHUHSTUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIICCTBAMH U UX PUMEHEHHEM;

dbopMupoBaHre y O0OydYaroIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE /I PA3IUYHBIX BUOB JIEATEILHOCTHU: PEIICHUs MpobieM,
MoWcKa, aHaiW3a U 00paboTku WHGPOpPMAIHU, HEOOXOIMMBIX Ui TPUOOpPETEHHS OINbITa
NESTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XUMUH, a TaKXKe JJIg OLIEHKH C
MTO3UIIMHA DKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUECKUX TPOIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPEIY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEH

00yyaromuxcs: CHOCOOHOCTH CaMOCTOATENbHO MPHOOpPETaTh HOBBIE 3HAHHUS IO XHMHU B



COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y9eOHOW U HayYHO-TIOMYJIIPHOW HH(DOPMAIIMA XUMUIECKOTO
COJIEp/KaHuUs;

dbopMupoBaHUe U pa3BUTHE y O0YUYAIOLIUXCSA ACCOIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCTIIUTaHHE Y OOydYarmuXxcs YyOeKIEHHOCTH B TYMaHUCTHYECKOH HANpPaBICHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pElIeHWH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOJUMOCTH OEpEKHOr0 OTHOIICHUS K TIPHUPOJIE W CBOEMY
37I0POBBIO, a TAK)KE MPUOOPETEHHSI OIBITA MCIIOIH30BAHUS MOJYUYCHHBIX 3HAHUW IS TIPUHSTHUS
IPaMOTHBIX PEIICHUN B CUTYALIUAX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSMHU.

B yueOHOM 11ane cpeaHero oOuiero oOpa3oBaHHs mpeaMeT «Xumus» 0a30BOr0 ypoBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu « EcTecTBeHHO-HAayYHBIC TTPEAMETHI».

OO0riee 9nCIIO 4acoB, OTBEAEHHBIX ISl U3YyUYECHUS XUMUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11

kiacce — 34 gaca (1 4ac B Hezeo).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B IMOJIyYECHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuenniit A. M. bytieposa,
e€ OocHOBHbIe NOJIOKEHUs. CTpyKTypHbIE (DOPMYJIBI OpPraHWYECKUX BellecTB. [omororus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSIMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalud  OpraHUYEeCcKHX  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) W TpPHUBHAJIbHBIE Ha3BaHUS BAKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHHUsI BELIECTB M UX MpEBpallleHUi: 03HAKOMIICHUE C
oOpa3liaMu OpraHUYecKUX BEUIECTB M MaTepuajaMi Ha UX OCHOBE, MOJICITMPOBAHHE MOJIEKYJ
OpraHMYECKHUX BEIIECTB, HAONIOJICHHEe U OMNHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
[IPEBPAIEHUIO OPTaHUYECKUX BEILECTB MPU HAarpeBaHUU (IJIaBjieHUEe, OOyTIIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBl: COCTaB U CTPOEHHME, TOMOJOTHYECKHH pAn. MeraH W 3TaH — mpocTeiime
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOMCTBa (peaklUud 3aMeleHus u
TOpEeHUs ), HaX0XAEHNUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
MPEJICTABUTENN AJIKEHOB: (DM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAIIUH, OKUCIICHUS U TIOJMMEPHU3allNH ), TOTyYeHHE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metwinOyTtaanes-1,3: cTpoeHHE, BaXKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [logyyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psia. ANETuieH —
NPOCTEUIINNA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUUECKUE CBOMCTBA
(peakuuu THIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIH, TOPEHHUSI ), TOJTyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyu€HHE M TNpUMeHeHHue. Tomyon: cocmas, cmpoeHue,

qbus:uqecme U Xumudeckue ceolcmada (peakuuu 2all0CEHUpPOB6AaHUA U HumpO@(lHUﬂ), nojiydyeHue u



npumenenue. TOKCHYHOCTh apeHOB. ['eHeTWuecKkass CBS3b MEXIy  YIJIEBOJOPOJAMH,
MPUHAJICKAITIME K Pa3TUIHBIM KJIaccaM.

[TpupoaHbIE UCTOYHUKU YTIIEBOAOPOIOB. [IpUpoMHBIi Ta3 U MOMyTHBIE HE(TSHBIC Ta3bl.
Hedtp u e& mnpoucxoxaenue. CrnocoObl mepepabOTK HedTH: TEPEeroHKa, KPEKUHT
(TepMHUYECKHIA, KaTATUTHYECKHI ), upoiu3. [IpoaykTsl mepepadboTku HedTH, UX TPUMEHEHHE B
MPOMBINIJICHHOCTH U B ObITY. KaMEHHBIN YroJib ¥ MPOIyKTHI €r0 epepaboTKH.

DKCTIepUMEHTAIBHBIE METOJIbI M3YUYCHHS BEIICCTB W MX MPEBPAIICHUN: O3HAKOMIICHUE C

06p33L[aMI/I Ij1acTMacC, KaydyKoB W PE3HMHBI, KOJUICKINH «He(bTb» n ((YFOJ'IB», MOACIIUPOBAHUEC

MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, IPOBEJIEHHE NPAKTUYECKOW pPaOOTHI:
IIOJIyYEHHUE ITWICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnble 3anaum.

Bbluuciienuss 1o ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEILECTBA MJIM MPOJYKTAa PEaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UM IPOAYKTOB PEAKIIMH).

Kuciopoacoaep:kamue oprannyeckue coeJMHeHUus

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTpPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJor€HOBOJOPOJAaMHU, TOPEHUE),
IpuMeHeHne. BolopogHbIe CBA3M MEXK/y MOJIEKYJIAMH CHUPTOB. J[eficTBHE METaHOJIA U ATAaHOJIA
Ha OpraHU3M Y€JIOBEKA.

MHoroaToMHble CHMPTHL. OTUICHIVIMKONb W TIULEPUH: CTpOeHHe, (U3NYECKHe U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO MIETOYHBIMHI METaJlJIaM1, KaueCTBEHHAsl peaKiys Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHuWe TiaulepuHa U
STUJICHTJIUKOJIS.

@®eHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHMYHOCTh
denona. [Ipumenenue genomna.

Anpaeruapl U kemouwvl. DopManbAeruj, aueTAIbIETH]: CTpoeHHe, (Qu3nUecKue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAaYECTBEHHBIE pEAKIIMH),
IIOJIyYEHUE U IIPUMECHEHHUE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CTpoeHHe, pU3nYecKre 1 XUMUYEeCKUE CBOMCTBA (CBOICTBa, 001IMe AJis Kilacca KUCIIOT, PeaKIus
sTepuduKanun), modyuyeHue u mpuMeHeHue. CreapuHOBas U OJEMHOBas KHUCIOTHI Kak
IPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,

UX MOIOIIee JTEUCTBHUE.



CrnoxHble 3Gupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPONN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue xupoB. buosnorudeckas poib KUPOB.

VYTraeBosl: cocTaB, KIACCU(PHUKAIMS YTIASBOAOB (MOHO-, TU- U MToucaxapuibsl). [moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKUEe U XUMUYECKUE
cBoiicTBa (B3aumojeicTtBue ¢ ruapokcuaom Meau(ll), okuciieHHMe amMMUaYyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHWE, OpPOXKEHHE TIIOKO3bl), HAXOXJACHHE B TPHUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunrte3. Ppykro3a Kak M30Mep TIFOKO3BI.

Kpaxman u nesmiono3a kak mpupojHble noaumepbl. CTpoeHue Kpaxmaia U LEUTI0I03BL.
Ouznyeckue 1 XUMUYECKHE CBOMCTBA Kpaxmaina (THIpou3, KaYeCTBEHHAs PeakIusi C HOJAO0M).

OKCTIEpUMEHTAIBHBIE METOABl M3YUYCHHS BEIIECTB M WX MPEBPAIICHHI: TPOBEACHHE,
HaOJIOZICHWE W ONHCAaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbBIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciieHHE
aMMHUAYHBIM pacTBopoM okcuma cepeOpa(l) m rtumpoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmajga C HWOJOM), MPOBEIACHUE IPAKTUUYECKOW padOThI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHUCTIOTHI.

PacuérHrble 3amaumn.

Bblunicienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM TMPOAYKTa PEAaKIMH II0 W3BECTHBIM Macce, 00BbEMY, KOJHYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3zoTcoaeprkalie opraHu4ecKrue CoeIMHEHHs.

AMUHOKHCIOTHI Kak aMQOTEepHbIE OpraHWYecKue coenuHeHus. Dusnueckue u
XUMHYECKHE CBOICTBA aMHUHOKHMCIOT (Ha mpuMepe IuMlMHA). buonormdeckoe 3HaueHue
aMuHOKUCIOT. [lenTuast.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpUYHAs U
TpPEeTUYHAsl CTPYyKTypa OenKkoB. XWMHYECKHE CBOWCTBa OEJIKOB: THUAPOIU3, IEHATYpAIHs,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKCTepUMEHTAIbHBIE METOJIbI U3YYCHUS BEIIECTB U WX MPEBpAILICHUI: HAOIIOIEHUE U
OMKCAaHHUE JEMOHCTPAIIMOHHBIX OMBITOB: JACHATypallds OENKOB MpH HarpeBaHWU, I[BETHHIC
peakiuu OeIKOB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHSITUSI XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMEp, MOIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJUMEPHU3AIUN, CPeIHss MOJeKysipHas macca. OCHOBHBIE

MECTOJ bl CHHTE3a BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHGHI/Iﬁ — MOoJIMMEpHU3aluAa U MMOJIUKOHACHCA .



OKCIIEpUMEHTAIbHbIE METO/AbI U3YUYEHUS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpeamMeTHbIe CBS3H.

Peanu3zanust MeXnpeaMETHBIX CBS3EH MPU MU3yYEHUU OopraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX IOHSATHH, TaKk U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOme ecTecTBEHHO-HAY4YHBIC TOHATHS: SBJICHHE, HAy4YHBIH (aKT, TUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHNE, HW3MEpEeHUeE,
3KCHEPUMEHT, MOJECITUPOBAHUE.

®uznka: MaTepusi, HEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJ1a, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: xierka, opranusm, Omocepa, oOMEH BelIeCTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIE BellecTBa (O€IKH, yriIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHONorus: NUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIIBHOTO MUTAaHUs, MOIOIIHNE CPE/ICTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE MIpenaparbl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUUYECKHUX

BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMuYeckud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTaNy, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTaIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHAsE KOH(QUTYpAIIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema xumuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEUIECTB

[0 IrpylIiaM U rnepuoaam. 3HadeHUe NEpUOANYCCKOr0 3aKOHA B pa3BUTHUU HAYKH.



Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEMoJIsSIpHasl W TOJISIpHAsi, WOHHAs, MeTaJuimyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM
XUMHUYECKON CBsi3M (OOMEHHBIA U JTOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BaneHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIICHUs. VIOHBI: KAaTHOHBI U @aHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOUN PEIIETKH.

[TonsiTue 0 AucnepcHbIX cucreMax. VICTUHHBIE M KOJJIOMIHBIE pacTBOPbL. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccugpukamuss Heopranmyeckux coeauHeHui. HomeHkmaTypa HEOpPraHWYEeCKHX
BEILECTB. ['€HeTHYecKas CBsI3b HEOPraHWYECKUX BEIECTB, NPUHAMICKANIMX K PA3IUMYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUil B HEOPraHMYeCKOW u
OpraHMYECKON XMMUU. 3aKOH COXPAHEHHSI MACChl BELECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPIUH IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lu4HbIX (pakTopoB. OOpaTUMbIE pEaKUU.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUAIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
ITpunnun Jle Hlatense.

OnekrponauTnueckas aucconuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
PacTBOPOB BELIECTB: KUCJIAsl, HEUTPAIbHAs, LIETOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCepUMEHTAJIbHbIE METO/bl M3yU€HHUsl BEIIECTB U UX IPEBpalllEeHUil: JeMOHCTpanus
tabmuiy «lleprogunueckas cuctema xumudeckux siaemeHToB [[. U. MenneneeBa», uzyueHue
MoJeNell KpPUCTANIMUYECKUX peIéToK, HaOMIoAeHWe M OINUCAaHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3joXKeHHe MEepOKCHIAa BOJOpOJa B NPUCYTCTBUHU KaTalu3aTopa,
OIpPENIETICHUE CPEelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATBHOTO WHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOoBeJleHUE MPaKTHUUeCKOil paboThl «BnusHue pa3nuyHbIX (aKTOpoB Ha
CKOpPOCTb XUMHUUYECKOU pEaKLIN».

Pacuérnbie 3a1aun.

PacuéTel 0 ypaBHEHUSM XMMHUYECKUX PEAKIIMM, B TOM YUCIIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAas JOJIS BEIIECTBAY.

Heopranuyeckass xumus



Hemeramnbl. Ilonoxkenne HemetrammoB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETAIUIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaeposaa).

XWMHYECKHUE CBOMCTBA BAaXHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHEHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUMN.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3J1IeMeHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cpoiictBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEHUM
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAXKHEHUINIMX METAUIOB (HATPWH, KaJWid, KajabIlMd, MAarHUM,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUM.

OO6mme crocoObI moTydeHusI MeTaIUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

DOKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEHIECTB U HMX TMPEBPALICHUN: HU3YUCHHUE
KOJUIGKIIMM «MeTayuibl M CIUIaBbl», 00pa3loB HEMETaUIOB, PEIIEHHE SKCIEPUMEHTAIbHBIX
3amay, HaONIOJACHUE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OMBITOB
(B3auMOJIeiCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJouYeid, KauyeCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

PacuétHpie 3agaun.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YUYACTBYIOIIMX B PEaKIMM BEIIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, ECITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS 4 KM3Hb

Ponp xuMuu B o0ecriedeHrnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM O€30MacHOCTH,
pa3BUTHU MeauIuHbL. [loHSATHE O HAyYHBIX METOJaxX ITO3HAHWS BEMIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TOMyYeHUS
Ba)KHEUIIINX BEIIECTB.

YenmoBek B MHUpE BEHIECTB W MaTEPHAIOB: BAKHEHIIHE CTPOUTEIHHBIC MaTEpPHUAbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepuaibl I SJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEPATIbHBIC yI0OpEHUSI.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIHOJIb30BAHUSA JIEKAPCTBEHHBIX IPENaparos,

npaBuiia 6€30MacCHOT0 UCIOIb30BaHMs MpenapaToB OBITOBOM XUMHUHU B TTOBCEITHEBHOM JKU3HHU.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBA3€H NpU U3yUyEeHUH OOIIEH M HEOPraHUYECKOH XMMHHU B
11 xmacce oCyIIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK W MOHSATHM, SBJISIOIUXCS CUCTEMHBIMU JJIsl OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbBIC IOHATHSA: HAy4HbIM (akT, TUIOTE3a, 3aKOH, TEOPHUS,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  NEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJICJINPOBAaHUE, UBMEPEHHUE, SIBIICHUE.

®du3nka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, NMPOTOH, HEUTPOH, HOH, H30TOII,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, SJHEPIeTUUECKUN YPOBEHb, BELIECTBO, T€JI0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMIMHBI U €AUMHUIIBI MX H3MEPEHHSI, CKOPOCTb.

buonorus: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

Texnonorus: XUMHUYECKass  IMPOMBIIIJIEHHOCTb, MeTaJLTyprus, IIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepHaJloB, CEJIbCKOXO035HCTBEHHOE IIPOU3BOJICTBO, MULLIEBAs
MPOMBINIICHHOCTh, (apMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
[IPEnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTE€pHaJIOB, 3JIEKTPOHHAs MPOMBIIIJIEHHOCTb,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOydYarOIMIMMUCS
porpaMM CpeaHEro o0mero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
HayuHo-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MTOXO0/.

B cooTrBercTBHM C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JHUYHOCTHBIX
pe3yJIbTaTOB OCBOCHHS TpeAMeTa «XHUMHUS» Ha YPOBHE CpPEAHEro oOmero oOpa3oBaHHS
BBIJICJIEHBI CJICAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOUIUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CaMOOTIPEICIICHUIO;

HaJIM4Yue MOTHUBAIlUU K O6y‘-IeHI/IIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOESKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TpaaULUii 0a30BOM HAYKU XUMUM;

TOTOBHOCTb M CIOCOOHOCTH OOYYAlOIIUXCS PYKOBOJCTBOBAaTHCS B CBOEH NESITEIBHOCTH
ONCHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMHu, MPHUCYIIHUMU IICJ'IOCTHOI\/'I CUCTEME XHMMHUYECCKOI'O
o0Opa3oBaHus;

HaJIMYMe TPaBOCO3HAHUS DKOJIOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTDH KU3HCHHBIC IJIaHBI.

JImaaOCTHBIC PE3YIbTAaTbl OCBOCHHA MPEAMECTA «XUMHAS» JOCTUI'alOTCA B C€IHUHCTBEC
yueOHOIl M BOCIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOI'0O O6H.[€CTB3, NOPUHATEIMU B O6HI€CTB€ HOpMaMH H© IIpaBUJIaMHU IIOBCACHMA,
CTHOCOOCTBYIONIMMH TIPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYarOLIUXCS.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS IMpenMeTa «XUMHUS» OTPaxaroT CPOPMHUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M TPAKTHUECKON MAESITeNbHOCTH OO0YyYarolMXcsi M0 pealu3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIUTAHMS:

0CO3HaHMsI 00YYAIOIUMHKCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUs K

3aKOHY U MPaBOIMOPSIIKY;



IPEICTAaBICHUA O COLHUAIBHBIX HOpMax M MpaBWIaX MEXJIWYHOCTHBIX OTHOLICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTH MPH CO3JAHUH YYEOHBIX MPOCKTOB,
pelIeHUH y4eOHBIX M [T03HABATEIbHBIX 33124, BHIIOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IIOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMUS], JIOTUKY U apTyMEHThI IPYTUX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS

LICHHOCTHOTO OTHOLIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTE4YECTBEHHOMH
XUMHUU;

YBOXEHUsI K IPOLIECCYy TBOPUECTBA B OOJACTU TEOPUM U IMPAKTUUYECKOIO IPUMEHEHUs
XUMHH, OCO3HAHMS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh PEe3yNbTaT UIUTEIbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX IKCIEPUMEHTAIbHBIX TOUCKOB, TIOCTOSIHHOTO TPYAa YUYEHBIX U IPAKTUKOB;

UHTEpeca M II03HABAaTEJbHBIX MOTHMBOB B IOJyY€HHMM M IOCIEIYIOLIEM aHaIu3e
MH(pOpMaLIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOI'0 TIOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CHUTYallUW, CBSI3aHHBIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IIOBEICHHE W IOCTYIKHM CBOMX TOBAPUINEH C MO3ULMN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX IOCTYIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHUS LIEHHOCTEW 3/J0pOBOro M Oe3omacHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

cOOUIIOJIeHHsI TIPaBUI OE€30MacHOr0 OOpalleHusi ¢ BEIleCTBAaMM B OBITY, MOBCEJHEBHOMN
’KU3HU U B TPYJIOBOH J€SATEIbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI UHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MIOBEJICHNUS B CUTYaLIUAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI IMOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOTroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATENBCKOW  JeSITEIbHOCTH,

OOIIECTBEHHO M0JIE3HOM, TBOPYECKOM U IPYTHX BUAAX AEATENbHOCTH;



YCTaHOBKM Ha aKTHMBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7Jad COLHAIbHOM
HaIPaBJIECHHOCTH (B paMKaxX CBOET0 KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYCCKOMY H3YYCHHIO MPOQPECCH Pa3IuvYHOrO poja, B TOM 4YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBOKEHUS K TPYY, JIIOJAM TPYJa U PE3ybTaTaM TPYJI0BOM JIEATCIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHAYaJIbHOM TPAEGKTOPUU OOpa3oBaHUs,
Oynymieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00ITIeCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1EJIECO00PAa3HOTO OTHOIICHHS K MPUPOJIC, KAK UCTOYHUKY CYIIECTBOBAHMS
JKH3HH Ha 3eMIIE;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJOTHUCCKUX MPOOJIeM, BIUSHHUSA YIKOHOMHUYECKUX
MPOIECCOB Ha COCTOSIHUE NTPUPOJTHON U COLIMATBLHOM Cpe/ibl;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
PaLMOHATBHOTO MPUPOAONIOIb30BAHMS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIled MPUPOIHOM cpene,
YMEHHS TPOTHO3UPOBATh HEOIArONPUSATHBIC HKOJIOTMYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAILATH HX;

HaJIM4YUsl PA3BUTOrO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTMYECKOW KYJbTYpbI, OMbITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOHN M COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) HUEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CIEeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus e€ ponu B (HopMUpOBaHUHU
PaIMOHAIPHOTO HAYYHOTO MBINIICHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKPYXKAIOIEM
MHpE KaK O €IMHCTBE IMPUPOABI U YEIIOBEKA, B IO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEU WU
pelieHrnr IpoOJieM COXpaHEHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHJIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHWU HOBOM 0a3bl MaTepuaibHOU
KyJbTYpPBI, PEUICHUH TI00ATBHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHSL YEIIOBEUECTBA — CHIPHEBOI,

3HepreTHQCCKOﬁ, MUIIEBOM U HSKOJOTHYECKOM 6630HaCHOCTI/I, B Ppa3dBUTUHU MCIOHUILUHBI,



00eCIeYeHNH YCIOBHH YCIIEITHOTO TPyAa U SKOJOTHYESCKH KOM(POPTHOM KH3HU KaKIOTO WieHa
o0I11eCTBa;

GCTGCTBGHHO-HaquOfI FpaMOTHOCTI/I: IIOHUMAHUA CYH_IHOCTI/I MCTOI0B II03HaHUA,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJyYaeMbIe 3HAHMS JIJIS
aHaJM3a W OOBSICHEHHUS SIBICHHUH OKPYXKAIOIIErO0 MHpPAa M IPOUCXOAAIINX B HEM W3MEHCHUH,
YMCHI/ISI AcJIaTh O60CHOB3.HHLIC 3aKJIFOUYCHUS Ha OCHOBEC Hay‘-IHBIX (l)aKTOB U UMCHOIIIMUXCA TaHHBIX
C IEIIBIO MOYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIOIb30BaTh XUMUYCCKUE 3HAHUS JUISI PEIICHHS TIPo0ieM
B PCATIbHBIX )KM3HCHHBIX CUTYAIIHSIX;

WHTEpeca K O3HAHUIO M HCCIICIOBATEIILCKON JACSITEIILHOCTH;

TOTOBHOCTH WM CIOCOOHOCTH K HETNPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C >KH3HCHHBIMHU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpylda B paIMYHBIX chepax mpodecCHOHaATHHOU
eI TENILHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaTbl OCBOGHMSI yuyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILIHHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUYHbIe TOHATHS, OTPAXKAIOLIHNE 1IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJI0B O3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHbBIX HayKax (MaTepus, BEIIeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMA, HAy4HbIH (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHMBEpCalibHble  yueOHble  JAeHCTBUS  (TMO3HABaTelbHblE,  KOMMYHHKAaTHBHBIE,
perynatuBHble), oOecneunBaromue (opmupoBaHHe (QPYHKIMOHAIBHONM TIpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CHOCOOHOCTh  OOYYalOLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Y4eOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON NPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMMU.

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /1CHCTBUSAMM:

1) 6a3oBble JJOornYecKue AeHcTBUS:



CaMOCTOSITEIbHO (OPMYJIUPOBATh W AaKTyaJIM3UPOBaTh MpoOJEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICIIATh IENH JEATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUH HX JOCTHIKCHHUS,
COOTHOCHUTD PE3YNbTAThI ACATEIHLHOCTH C IIOCTABJICHHBIMU IEIISIMU;

WCIIOJIB30BaTh MPH OCBOSCHWU 3HAHWK TMPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XAapPaKTCPHBIC TIPHU3HAKU HOHATHH H YCTaHaBJIMBATb KX B3aUMOCBA3b, HUCIOJIb30BaATh
COOTBCTCTBYIOIIMEC IMOHATHA JIA 06’b$ICHeHI/I$I OTACIIBbHBIX (baKTOB u S'IBJICHI/II;'I;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITAaCCH(UKAIIMK BEIIECTB M XUMHYECKUX PEAKIIHA;

YCTaHABIUBATh MPUYUHHO-CIICCTBEHHBIE CBS3H MEXY N3YYaECMbIMH SIBJICHUSMU;

CTPOUTL JIOTHUYCECKUC PaACCYKACHUA (I/IHZ[YKTI/IBHI)Ie, ACAYKTUBHBIC, I10 aHaJIOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTU U MMPOTHBOPCUYHA B paCCMAaTpUBACMBbBIX ABJICHUAX, q)OpMy.]II/IpOBaTI)
BBIBOJIBI 1 3aKJIIOUCHUS,

INPUMEHSTh B IMPOLIECCE MO3HAHUS, UCIIOIb3YEMbIe B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHAYecKass (GOpMysa, ypaBHEHHE XWUMHYECKOW peakuud — TpU PEHICHHH Y4eOHBIX
MO3HABATEJIBHBIX W TMPAKTHUYCCKUX 3a]a4, MPUMEHSITh Ha3BaHHBIC MOJCIbHBIC MPEACTaBICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMHUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTENIbCKUE e CTBHS:

BJIaACTb OCHOBAMH METOJIOB HAYUYHOT'O IMMO3HAHHA BCUIECCTB U XUMHNYCCKUX peaKlll/If/'I;

dbopMynupoBaTh 1eIM M 3aJa4d  HMCCIEAOBAaHUSA, WCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMHpOBaHI/H[ THIIOTESBI IO MPOBEPKE MPABUIIbHOCTU BBICKA3bIBACMBIX CYX(JIGHI/II;'I;

BJIaACTb HABBIKAMU CaAMOCTOATCIIBHOTO IIJIAHUPOBAHWA W TPOBCACHUA YUCHHUUCCKHX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM MPOIlecca, CaMOCTOSTENIbHO
MPOTHO3UPOBATh €ro pe3ylnbTaT, (OopMyIUpoBaTh OOOOIICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHHS, COCTABIIATE OOOCHOBAHHBIN OTYET O MPOJICTaHHON
pabore;

nprOOpeTaTh OMNBIT YYCHHUECKON HCCIEeIOBATEIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJO0B ITIO3HAHUA.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAaX uHpopManmu (HAyYHO-TIOMYJISIpHAS

JaUTEpaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HHTepHera),



aHAM3UPOBaTh MH(DOPMAIMIO PA3IUYHBIX BUAOB U (OpPM MpeNCTaBICHHs, KPUTHYECKU
OLICHUBAThH €€ IOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(dopMyaHpOBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
uHpopMaLuu, HeOOXOAUMOM [l BBIIOJIHEHHS y4eOHbIX 3a/jau ONPeaesIEHHOIO THUIIA;

nproOpeTaTh ONBIT UCIOJIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIBHYIO (OPMY NpEACTaBICHUsT HHPOPMALUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIOJb30BaTh HAyYHbIM $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpOpMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUYEeCKne W MaTeMaTW4YecKhe) 3HaKu |
CHUMBOJIBI, (popMyIibl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

OBJiajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOM TEMBI B XOJ/I€ AMAJOTra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIHO  BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

BBICTYNIaTh C IpE3eHTAlel pe3yJbTaToOB MO3HABATEIBHOM AEATEIIbHOCTH, MOJTYYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHHH XHMHUYECKOTO
IKCIIEPUMEHTA, TPAKTHYECKOW paboThl TO WCCIEAOBAHHIO CBOWCTB HM3yYaeMbIX BEIIECTB,
peanu3anuM y4eOHOro mpoekTa U (OpMYJIHpPOBATH BBIBOJBI MO pPE3yjibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUN ITyTEM COTTIaCOBaHMS TO3ULMIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

OsJiaieHne YHUBEPCAJIBLHBIMH PeryissTUHBHBIMH e CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISATH CBOIO IMMO3HABATEIBHYIO JIESATEIHHOCTH,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npe/ularaeMblii alropuT™M JIEHCTBUI NpU BBIMOJHEHWU Y4YEOHBIX M MCCIIEOBATENbCKUX 3ajlad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ YYETOM MOJyYeHHUs! HOBBIX 3HAHU 0
BEIIECTBAX U XUMHUECKUX PEAKIIHSIX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOEH JIEATEJbHOCTH Ha OCHOBE CaMOaHalu3a |

CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATHI

10 KJIACC



[IpenmeTHBIE pe3yabTaThl OCBOEHHS Kypca «Opranndeckas XuMHsD» OTPaKaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUH O XMMHUYECKOH COCTaBIAIONICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHUM SIBJICHUH HPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUS. U KYJbTYPhl JIMYHOCTH, €€ (YHKIMOHAIBHONH I'PaMOTHOCTH, HEOOXOIUMOM s
pelIeHus] NPaKTHYECKUX 3aad M OKOJOIMYeCKH OOOCHOBAHHOTO OTHOILICHUS K CBOEMY
3I0pOBBIO U IPUPOIHOM cpeie;

BJIAJICHHE CHUCTEMOM XUMHUECKUX 3HAaHUH, KOTOpas BKIIOYACT: OCHOBOIOJArArOIINe
HNOHATHS (XUMHUYECKHI JIEMEHT, aTOM, JIEKTPOHHAasi 000JI0YKa aToMa, MOJIEKYJIa, BAICHTHOCTb,
JJIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas W
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIH O00BEM, YITIEPOAHBIA  CKEJIET,
(GyHKIMOHATBHAS TPYNINaA, paauKai, H30MEpHUs, U30MEpbl, TOMOJOTHUYECKHH P, TOMOJIOTH,
YTIIEBOJOPOABI, KHCIOPOA U a30TCOMAEPKALINE COCAMHEHHS, MOHOMED, MOJIUMED, CTPYKTypHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCTMHEHHSI); TEOPUH U 3aKOHBI (TEOPHUSI CTPOCHUSI OPraHUYECKUX
BemectB A. M. bymiepoBa, 3aKkOH COXpaHEHHS MAacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUH SI3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHMWSA, JISKAIIME B OCHOBE MOHMMAHUS
NPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SBIICHUH, (aKTOJOTMYECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MMOJYYCHUH U O€30M1aCHOM HCIIOJIb30BaHUY BKHEHIINX OPTaHUYECKUX BEIECTB B OBITY
U TIPAKTHYECKON JeSITeTbHOCTH YeJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHBIC MPU3HAKH MTOHATHH, yCTaHABINBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIONIUE MOHATHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
IpEeBpaLCHUH OPraHNYeCKUX COeTMHEHUH;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsI COCTaBJICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOH) (OPMYIT OPraHUIECKUX BEIIECTB
U ypaBHEHMH XMMMUYECKMX PEaKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUIS WITIOCTPAIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHH YCTaHABIUBATh MPUHAJIC)KHOCTh U3YYCHHBIX OPTaHUIECKUX
BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIACCY/TPyTIe COCTUHEHUN
(YyrineBoJopobl, KHUCIOPOJ M a30TCOAEpXkAale  COEIUHEHMs, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUs), JaBaTh MM Ha3BaHMsA No cucremarndeckoir Homenkiatype (IUPAC), a Taxxke
NPUBOJIUTh TPHUBHAJHHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKHX BEHIECTB (ITHIICH, MPOIHJICH,
alleTUJICH, STHJICHTJIHMKONb, TIHIEPHH, (EeHON, (OpMalbACTHI, aleTalbIeIu, MypaBbHHAsS
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, IIIOKO03a, (PPyKTO3a,

Kpaxmal, eJUTF0JI03a, TIUIUH ),



c(OpMUPOBAHHOCTh YMEHHSI OMNpPEACNATh BHUJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BeiecTB A. M. bytiepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3MUECKUE U
XMMHUUYECKHE CBOWCTBA TUIIUYHBIX NIPEICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeTan, 2TaH, STHWJCH, NPOMWIEH, ameTwieH, Oyramuen-1,3, merunOyragueH-1,3, OeH3zon,
METaHOJ, 3TAaHOJ, ATHJICHTJIMKOIb, TJIMIEPUH, (PEHOJ, aleTalbJerul, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb MCTOUYHUKH YIIEBOJAOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH 0 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM MPOIYKTOB PEaKLUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, MCHOJb3YyeMbIX B XUMHUM MpPU HM3YYEHHH BEUIECTB MU XHUMHUYECKUX SBICHUU
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMUYECKHUE 3HAHUS JUTsl MPUHSITHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMI COOJIOAAThH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MTPaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMNOJHATE XUMHYECKUN HKCHEPUMEHT
(mpeBpallleHus] OPraHuYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYEHHUE ITHIICHA U U3YUYECHHUE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OPraHMYECKUX BEIIEeCTB, JEHaTypanus OeJIKOB Npu
HarpeBaHuM, IIBETHbIE PEAKI[MN OEITKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHu!u C BEIeCTBaMU U JIAOOPaTOPHBIM 00OpYIOBaHUEM, MPEICTABISTh PE3YIbTaThl
XUMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEAKUUH U

(I)OpMy.]'II/IpOBaTB BBIBOJbI HA OCHOBC 3TUX PE3YJIbTATOB;



c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XWMHUYECKYIO HH(POPMAIIHIO,
MOJTy9aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nadopmanmu, UHTEpHET U ApyTUX);

c(OPMUPOBAHHOCTh YMEHUH COOO/IaTh TMpaBWIa HKOJOTHUYECKU IIeJIECO00pa3sHOro
MOBEJICHUSI B OBITY M TPYJIOBOM JESITEIIBHOCTH B IEJISAX COXPAHECHHsI CBOETO 3/I0POBBS M
OKPYXaIoIlleil TPUPOIHON CpeJbl, OCO3HABATh OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
ONpeAENEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cmbica mnokasarens [IJIK, moscHaTe Ha
npuMepax CrocoObl YMEHBIICHHUS U MPEIOTBPAICHHS X BPEAHOTO BO3JICHCTBUS HA OpraHU3M
JeJI0BEKA;

JUIsT 00yYaroIMUXCs C OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE TPHUMEHSTh
3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

JUISL  CJICTIBIX W CJIA0OBUAAIIMX OOydYalOIMUXCS: YMEHHE WCIONIb30BaTh pelbeHO-

TOYEUHYIO cucTeMy ob6o3HadyeHuit JI. bpaitns i 3anucu XuMu4eckux popmyI.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHuyecKas XUMH)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XHWMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAayyHOM KapTUHBI MHpa, POJM XHMMHUU B TO3HAHUU SIBICHUN NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMW s
pelleHusT TPAaKTHUYECKUX 3a7ad M OKOJOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKyJ1a, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKUCJICHUs, XHUMHYECKadA CBA3b (KOBaJ'IeHTHaﬂ, HWOHHas, MCETalJIM4YeCKasd, BO)IOpOI[HaH),
KpUCTAJUIMYECKasl  pemETKa, TUIIBl XMMHYECKMX  pEakUHWid, pacTBOp,  JJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JMCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOW  peakIMH, XHUMHYEeCKOe pPaBHOBECHE); TEOPHH M  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHcconanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHeHI/ISI MacCChl BEIIIECTB, 3aKOH COXpaHeHI/Iﬂ 158 npeBpameHI/Is[ 3Hepr1/m HpI/I XUMHUYCCKUX
pPEaKIusAx), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUSA,

JexKalmue B OCHOBC IMOHMMaHHA TIPUYUHHOCTH W CHUCTEMHOCTU XUMHYCCKUX HBHCHI/Iﬁ,



dakTosornyeckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30M1aCHOM HCIOIb30BaHUU
BOXHEUIINX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTHUECKOW JESITEIHHOCTH YETI0BEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATUH, yCTAHABIUBATH
UX B3aUMOCBS3b, HCIIOJb30BAaTh COOTBETCTBYIOIIME MOHATHUS IPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX IPEBPALLECHHUI;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsI COCTaBJICHUS
dopMyn BemIeCTB M YpaBHEHMH XWMHUYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMagbHBIC Ha3BaHHS OTMACIBbHBIX HCOPraHHMYECKUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEralméHas W3BECTh, INUTHEBAs COJA, MUPUT U
ApyrHe);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTEIIEHb OKUCIIEHUS XUMHUUECKUX
9JIEMEHTOB B COCIMHEHUSAX PA3TUYHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJIJINYecKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUN KPUCTALIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJIsipHas, MOHHAs, METAJUIMYEeCcKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMI;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTraHUYECKUX BEIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpyIIe CoOeInHEHUN (TIPOCThIe BEUIeCTBa — METAIUIBI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. U.
MenneneeBa U JIEMOHCTPUPOBaTh €0  CUCTEMATHU3UPYIOIIYI0, OOBACHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINHU;

c(OpMUPOBAHHOCTh ~YMEHHUH  XapaKTepu30BaThb d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX AieMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. U.
MeneneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIH», «IHEPreTHUECCKHUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEMHEHUH MO TepuoaaM U rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKHX AneMeHToB []. 1.
Menneneena;

c(OPMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PAa3JUYHBIX KIJIACCOB, MOJTBEPKIaTh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKUMMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUA;

c(OpPMUPOBAHHOCTh YMEHUS KJIacCHU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IuIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeHIecTB, TeIioBoMy 3ddexTy peaxiuwu,

M3MEHEHUIO CTENCHEeH OKHCIIEHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIuH, YYaCTHUIO KaTallu3aTopa);



c(OpMUPOBAHHOCTh YMEHUI COCTABIISATh YPaBHEHUS peakUUi pa3UUHbIX THIIOB, TOJHBIE
U COKpAIEHHBIC YPaBHEHUS PEAKIUH MOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peaKIMy UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh OINBITHBIM IYTEM HOHBI,
NPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CYHIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapakKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero BozzaeicTBus (mpuniun Jle [llatense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XHMHUYECKHUE TMPOIIECCHI, JIekKAIIUe B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYeHUsSI CEPHON KHCIIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
npeAcTaBiIeHnid 00 OOMIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX MPOoOJIeMax XMMHUYECKOTO
IPOM3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C KCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEIECTBA B pAcTBOpPE», OOBEMHBIX OTHOLIECHUH Ta30B MPU XUMHYECKHX
pEaKIusIX, MacCchl BEUIECTBAa MM 00BEMA Ta30B 1O M3BECTHOMY KOJIHMYECTBY BEUIECTBA, Macce
Wi 00bEMY OJIHOTO W3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(PQeKTa peakunu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaCChl BEILIECTB, IPEBPAILIECHUS U COXPAHEHHs SHEPTUH;

c(OpPMHPOBAHHOCTh YMEHMI COOJIOAAThH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUTAHUPOBaTh U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpeAeTeHHUE Cpeabl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHHBEPCATHHOTO HHIMKATOPA, BIMUSHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PEaKIMd HMOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha
cyibdar-, kKapOoHaT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3amady no temaM «Mertamney U «HemeTamnel») B COOTBETCTBHHM C TPaBHJIAMHU TEXHUKH
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYI0BaHHEM, MPEACTABIAThH
pe3yJabTaThl XUMHYECKOTO SKCIIepHUMEHTa B (opMe 3amiCH YpPaBHEHUH COOTBETCTBYIOIINX

pCaKLII/Iﬁ n (bOpMy.III/IpOBaTL BBIBOJZIbI HA OCHOBC 3TUX PC3YJIbTATOB,



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMYyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHUKaunuu, MHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOOaTh MpaBUiIa HKOJIOTMYECKU IIeJIeCO00pa3HOro
MOBE/IEHUA B OBITY M TPYAOBOHM [EATENbHOCTH B IEJIAX COXPAHEHHS CBOErO 370POBbS U
OKPYXaroIIe TPUPOJHON CPEIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBbI
onpeAeNEHHBIX BEIIECTB, MOHUMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 370POBbs: YMEHHE HMPUMEHSTH
3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

JUISL  CJICTIBIX W CJIA0OBUAAIIMX OOydYalOIMUXCS: YMEHHE WCIONIb30BaTh pelbeHO-

TOYEUHYIO cucTeMy ob6o3HadyeHuit JI. bpaitns i 3anucu XuMu4eckux popmyI.
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4c69-4481-839e-9205f201b73e
Hroro no pazaeny 3
[TInactmaccel. Kayuyku.
5.1 2 https://lesson.edu.ru/04/10
Bomokna
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 Y
TTPOTPAMME
11 KJIACC
DJIeKTpOHHbIe (LM (poBbIE)
HaumeHoBanue KoauuecTBo
Ne o0pa3oBaTe/ibHbIE PecypChl
pa3aeyioB U TeM 9JacoB
n/n
NMPOrpamMmbl
Bcero
CtpoeHue aTOMOB.
Ileproanueckui
3aKOH U
[Tepnoanueckas
1.1 3 https://lesson.edu.ru/04/10
cucremMa
XUMHUYECKHX
anemeHToB /l. U.
Menneneena
XUMHYECKHUE
1.2 6 https://lesson.edu.ru/04/10
peakuuu
Crpoenue
1.3 BEIECTBA. 4 https://lesson.edu.ru/04/10
MHoroob6pasue



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

BCIICCTB

Hroro o pasueny 13 https://lesson.edu.ru/04/10
2.1 Meraibt 6 https://lesson.edu.ru/04/10
2.2 Hewmeransr 9 https://lesson.edu.ru/04/10
CBs3b

2.3 reopramHeeti A 2 https://lesson.edu.ru/04/10
OpPraHUuYECKUX
BCIIIECTB

HTtoro no pazaeny 17 https://lesson.edu.ru/04/10

3.1 XUMUsI U KH3HB 4 https://lesson.edu.ru/04/10
Hroro no pasaeny 4
OBILEE
KOJIMYECTBO
YACOB I10 >

I[TPOT'PAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

INOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC

Ne

KoumnuecTBo yacos
n Tema ypoka

[Ipenmer
OpraHN4ecKou
XUMUH, €€
BO3HUKHOBEHHUE
, pa3BUTHE U

3HAa4YCHUC

Teopus

CTpOCHUSA

OpraHUYECKUX

COCJIMHCHHH A. 1
M. bytneposa,

€€ OCHOBHBIE

TTOJIOXKCHU A

IIpencrasnenune

0

KJaccuukanu

"

OpPraHUYECKUX

BELIECTB. 1
Howmenxknartypa
(cucremaTtnuec

Kas) u

TPUBHUAIIbHBIE

Ha3BaHUA

Jlara

H3yYCHUA

KoppexTupoBka nar




OpraHNu4YeCKHUX

BCIICCTB

Ankansr:
COCTaB U
CTpPOCHHUE,
TOMOJIOTHYECKH
U psn

Mertan u 3TaH
— MpocTenuImne
MpeACTaBUTETHN

aJIKaHOB

AJIKEHBI:
COCTaB U
CTpOCHHUE,

CBOICTBa

OTHIIEH U
MPONUJIEH —
MIpOCTENIINE
MpEeACTaBUTETHN

AJIKCHOB

[TpakTnueckas
paborta Ne 1.
«ITomyuenue
STHIIEHA U
W3Yy4YEHHUE €ro

CBOWCTB»

AJKangneHsl.
byranuen-1,3 u
MeTHIIOyTa e
H-1,3.
[Tonyuenue

CHUHTCTHYECKOT




0 Kay4dyKa U

pe3UHbI

10

AJIKUHBL:
COCTaB U
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTHYECKHU
U psn.
Anernnes —
MPOCTEUIIIHI
MpeACTaBUTEb

AJIKNHOB

11

Brraucnenns
10 YPaBHEHUIO
XUMHUYECKON

pCaKuu

12

13

14

Apensr: 6eH30:1
Y TOJIYOIL.
TokcHnYHOCTH

apeHoB

I'enetnueckas
CBA3b
YIIEBOJIOPOJOB
)
MIPUHAUICKALLN
X K Pa3Iu4HbIM
KJIaccam
IIpupoaHsie
HMCTOYHUKH
YIJIEBOJIOPOJOB
: IPUPOHBIN

ra3 v IOIYTHBIC




15

He(TsIHBIE
rassl, HeQTh U
MPOJTYKTHI €€
nepepadoTKu
[Ipupoansie
HUCTOYHUKHU
YIJIEBOIOPOJIOB
: IPUPOHBIN
ra3 ¥ MonyTHbIE
HeTsIHBIC
rassl, He)Thb U
NPOAYKTHI €€

nepepadoTKu

16

17

KoHntposbHas
pabota 1o
pasneny
«¥YTneBo1opos

bD»

IIpenenbusie
OJIHOATOMHBIE
CIIUPTHI:
METaHOJI U
9TaHOIL
Bonoponnas

CBA3b

18

MuoroatoMHBI
€ CIIUPTHI:
ITUJIEHTJINKOJIb

U T CPHUH

19

deno:
CTPOCHUE

MOJICKYIJIBI,




20

¢buznyeckue u
XUMHUYCCKHE
CBOICTBA,

IIPUMEHECHUC

AJLIeruanr:
dhopmanberug
"
aneTanbAeTu/I.

AneroH

21

OIHOOCHOBHBIE
peelbHbIC
KapOOHOBBIC
KHCJIOTHI:
MypaBbHHAS U

YKCYyCHast

22

[IpakTnueckas
pabora Ne 2.
«CBolicTBa
pacTBopa
YKCYCHOM

KHCJIIOTBI»

23

CreapuHoBas u
OJICMHOBAS
KHCIIOTHI, KaK
MPeICTaBUTENH
BBICIIIUX
KapOOHOBBIX

KHCJIOT

24

Mpbuia kak conn
BBICIITHX
KapOOHOBBIX

KHUCJIOT, UX




MOIOIIECC

JIICUCTBUE

25

26

CnoxHblie
3UpbI KaK
MIPOU3BOJIHBIC
KapOOHOBBIX
KHCJIOT.
IM'uaponus
CIIO’KHBIX
a¢upoB
Kupsbi:
THJIPOJIH3,
MPUMEHCHHE,
Omosornaeckast

POJIb JKUPOB

27

28

29

VYrieBoasl:
COCTaB,
KJaccudukanu
. Baxueiimue
MIpeICTaBUTENHN
: TJII0K03a,
¢pykTo3a,
caxaposa
Kpaxman n
LIEJUTI0JI03a KaK
IIPUPOJIHBIE
MOJINMEPBI
KonTponbHas
pabora 1o
pazneny
«Kucnopoacon

CpKalmue




OpraHn4cCKuc

COCAUHCHUA»

30

AMUHBL:
METWJIAMHH U

AHWJINH

31

32

33

AMWHOKHUCIIOT
Bl KaK
am(poTepHbIC
OpraHHYECKUe
COCIUHEHHS,
Hx
OMOJIOrMYECKOE
3HAYEHUE.

IlerrTuanl

benku xak
MPUPOJHBIE
BBICOKOMOJIEKY
JIIpHbIE

COCIUHCHUA

OCHOBHBIE
MMOHSTHS
XUMHUHU
BBICOKOMOJICKY
JISIPHBIX

COeIMHEHUN

34

OcHOBHBIE
METObI
CHHTE3a
BBICOKOMOJIEKY
JISIPHBIX
COCIUHCHMUI.

IInacT™Macchl,




Kay4dyKH,

BOJIOKHA

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34




11 KUIIACC

Ne

n/

KoanuecTBo 4acoB
Tema ypoka

Jlara

U3y4eHust

KoppexTuposka

aarT

XUMUYECKUMN

3J€MEHT. ATOM.

DneKTpoHHas 1
KOH(Uryparus

aTOMOB

[Tepuoanueckuit

3aKOH U

[Tepuonnueckas

cucremMa

XUMHUYECKUX

snementoB J[. U. 1
Menneneena, ux

CBSI3b C

COBPEMEHHOU

TEOPHUEHN CTPOCHUSA

aTOMOB

3aKOHOMEPHOCTH

N3MCHEHHS CBOMCTB

XUMHYECKUX

3JICMEHTOB U HUX

COEIMHEHUH I10

rpyImnmaM u 1
MePUOJIaM.

3HaueHHUE

MEePUOIUYECKOTO

3aKOHA U CUCTEMBI

XUMHNYECKUX




anemenToB J[.1.
Menneneena B

Pa3BUTHH HAYKH

Crpoenue
BElIECTBA.
XuMmuyeckasi CBs3b,
€€ BUIBI;
MEXaHHU3MBI
oOpazoBaHHs
KOBaJICHTHOM CBSI3U.

Bonopoanas cBs3b

BaneHTHOCTb.
DIJIEKTPOOTpHULIATENh
HOCTh. CTeIeHb
OKHCJICHHS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO

CTPOCHUS

ITonsTie o
JIUCTIEPCHBIX
CHCTEMaX.
Hctunnsie n
KOJIJIOUTHEIC
pacTBOPBI.
MaccoBas 1oist
BeIIleCTBA B

pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHHYECKUX
COCIUHCHMH.

I'eneTnueckas CBA3b




HEOPraHUYECKUX
BEILIECTB,

PAa3JIMIHBIX KJIACCOB

10

11

Knaccudpukanus
XUMHUYECKUX
peakuuii B
HEOPraHUYECKOU U
OpraHnu4eCcKou
XUMHH. 3aKOH
COXpaHEHUsI MaCcChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MpeBpaIICHUs
SHEPTUH NpU
XUMHUYECKUX

peaKuusx

CKOpOCTh peakiiuu.
O6patumbie
peaKkuuu.
XHUMHYECKOE

paBHOBECHE

IIpaxTrueckas
pabota Ne 1.
«BnusHue
pa3IMYHbIX
(akTOpoB Ha
CKOPOCTh
XUMUYECKON

peaKIm

DNeKTpoNIUTHYECKast
JUCCOIMAIIHSL.
Tlousartue o

BOAOPOJHOM




nokasarene (pH)
pactBopa. Peakiuu
HOHHOI'0 OOMeEHa.
IM'maponus
OpPTaHUYECKUX H
HEOPTaHUYECKUX

BEILIECTB

12

OxucanTenpHo-
BOCCTaHOBHTEIILHBIC
peakuun. [lonstue
00 3JIeKTpoNu3e
pacIuiaBoB u

pacTBOpPOB COJIEH

13

14

15

KoHntposbnas
pabota 1o pazmeny
«Teopernyeckue

OCHOBBI XUMHUHN»

Mertannsl, ux
MOJIO)KEHUE B
[Tepuonnueckoi
cucTemMe
XUMHUUYECKUX
anemeHToB /1. .
Menneneesa u
0COOCHHOCTH
CTPOEHHUS aTOMOB.
Oo6mue puznueckue

CBOMCTBa METAJIJIOB

CrnnaBel METAJIIOB.
DNEKTPOXUMHUYECKH
U psi HAIPSKEHUN

METAaJIJIOB




16

17

18

XuMUYecKue
CBOMCTBa
BaKHEHIIINX
METaJUIOB (HATPHH,
Kalui, KaJbIlHii,
MarHui,
ATFOMUHHN) U UX

COETUHEHUN

XuMHueckue
CBOMCTBA IIMHKA,
J)Keje3a U ux

COE€IUHEHUN

XHUMHYECKHE
CBOMCTBA XpOMa,
MEIU U UX

COETUHEHUN

19

[IpakTnueckas
pabota No 2.
"Pemienne
AKCIIEPUMEHTAIIbHBI
X 3aJ71a4 10 TeMe

«Metamae»"

20

21

Hemeramisl, ux
TTOJIOKCHHUE B
[Tepuoanueckon
cucTeme
XAMUYECKHUX
anemenToB J[. U.
MeHnpeneeBa u
0COOEHHOCTH

CTPOEHUS AaTOMOB

duznueckue




22

23

CBOICTBa
HEMETAILJIOB.
AunmoTponus
HEeMeTaJUIoB (Ha
npumMepe
KHUCJIOPOJIa, CEPBHI,
dbochopa u
yriiepo/a)
XuMmudeckue
CBOMCTBa
TaJIOT€HOB, CEPHI U
UX COCINHEHUH
XUMHYECKHE
CBOICTBA a30Ta,
docodpa u ux

COETUHEHUN

24

25

XUMUYECKHUE
CBONCTBA yTJIepoaa,
KPEMHUS U UX

COE€IUHEHUN

IIpumeHeHue
Ba)KHEUIITNX
HEMETAIOB U UX

COE€IUHEHUN

26

O0600mmenue u
CHCTEMaTH3aIHs
3HAHUH TI0 TeMe
«Hemertamnb.
Breramcnenus mo
YPaBHEHUAM
XUMHUYECKUX

peakuuii u




TCPMOXUMHUYCCKUC

pacyérnl

27

[IpakTnueckas
pabora Ne 3.
«Pemenue
JKCIEPUMEHTAJIbHBI
X 33724 110 TeMe

"HemeTamasr"»

28

KonTposbnas
pabota mo Temam
«Metamis u

«Hewmeranub»

29

Heoprannueckue n
OpraHHYecKue
KHCIIOTBHI.
Heoprannueckue n
OpraHUYEeCKUe

OCHOBaHUA

30

31

AmpoTtepHbIe
HEOpPraHWYEeCKUe U
OpraHu4YeCcKue
COCIUHECHMUS.
I'enermueckas CBA3b
HEOPraHWYECKUX U
OpraHU4YeCKUX

BCIICCTB

Ponp xumuu B
obecneueHUN
9KOJIOTHYECKOM,
SHEPreTUYECKON u
MUIIEBOM

0e30I1acHOCTH,




pa3BUTHU

MCAUIIUHBI

32

[IpencraBnenus 00
OOIIMX HAYYHBIX
HPUHIMIIAX
MPOMBIIUICHHOTO
MOJTyYCHHS
BAKHEUIIINX

BEILIECTB

33

Yenosek B Mupe
BELIECTB U

MaTcprajioB

34

XuMus 1 310pOBbE

YCJIIOBCKaA

OBILIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34
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