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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeIHEro o0Oiiero oOpa3oBaHuUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoii ®@enepaunny», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTENbHOM MPOTPAMMBI CPEIHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), npencrabieHHbix B dDenepaibHOM  TOCYAapCTBEHHOM
obpazoBatenbHOoM cTanaapTe COQO, ¢ yuétom KoHueniuu npenoaaBanus y4eOHOTo
npeaMera «XuMus» B 00pa3oBaTelbHbIX opraHu3anusx Poccuiickoin deneparnuu,
peanu3yronX OCHOBHbIE 00pa30BaTENIbHbIE IPOrPAMMBbI, U OCHOBHBIX MOJIOKEHH
«Crtparerun pasButus Bocnutanus B Poccuiickoit deaepanun Ha nepuos a0 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/A0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEIEICHUIO
oO1mielt cTparerud o0y4deHus, BOCIUTAHUS U Pa3BUTHUSL 00OYyYaIOMINXCA CPEACTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypPOBHE COCTABUIIH
koHuentyanbubie nonoxeHuss GI'OC COO o B3auM0OOYCIOBIEHHOCTH LEJeH,
collepKaHMs, PE3yJbTaTOB OOy4eHUS W TPEOOBAHMM K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o0mreoOpazoBaTeIbHON OpraHU3allMM, SBISETCS HEOThEMJIIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CIY)XUT 3aBEpIIAIONIMM JTAallOM peaju3aluud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[IEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHUCTEME XUMHUYECKOTO 00pa3oBaHWsA. IJTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOABI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YeJI0BeKa, a TAKKE IKOJIOTMUYECKH 000CHOBAHHOTO OTHOIICHUS! K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. PeanusyeTcss xumuyeckoe oOpa3oBaHHE OOy4aroUIUXCsl Ha
YPOBHE CpeHETr0 001IeT0 00pa30BaHUs CPEeACTBAMH YIEOHOTO MpeaMeTa « XUMHUSI,
COJIEp’)KaHHE U TOCTPOCHUE KOTOPOrO ONpPEAEIEHbl B MPOrpaMMe MO XUMHUU C
yuéTtoM crneunuKu HayKM XUMUHM, €€ 3HAUeHHUs B IO3HAHWU MPHUPOABI U B
MaTepuaabHON )KM3HU OOILECTBA, a TaK)Ke ¢ YUIETOM OOMIMX Iiesiel U MPUHIUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSIHME€ CHCTEMBl CpEIHEro OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK MIPaeT 0CO0yi0 poiib B
COBPEMEHHOW IUBUIIM3AINK, B CO3IaHUHA HOBOW 0a3bl MaTepHAIBHOW KYIbTYpPHI.
Ona BHOCHUT CBOH BKJIaJ B (POPMHpPOBaHHNE PAIIMOHATHLHOIO HAYYHOTO MBIIICHUS, B
CO371aHUE LIEJIOCTHOIO MPEACTABICHHUSI 00 OKpPYXaloLIEM MHUpPE Kak O €IWHCTBE
NPUPOJIBI U YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU Ha OCHOBE TMOHUMAaHUS
BEILLIECTBEHHOI'O COCTaBa OKPYKAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C JPYTUMH €CTECTBEHHBIMU HayKaMH, XUMUS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYpPbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO
TpyJla W JKM3HH Kaxaoro wieHa oOmectBa. CoBpeMeHHas XUMHS KaKk Hayka
co3ujarenbHas, KakK HayKa BBICOKMX TEXHOJOTUM HampaBlieHA Ha pEIICHUE
I00aIbHBIX MOPOOJEM YCTOWYMBOIO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOMH,
AHEPIreTUYECKOM, MUIIEBON, SKOJIOTUUECKON OE30MaCHOCTH U OXPAHBI 3J0OPOBbSI.

B cooTtBercTBUM ¢ OOmMMMH LEISIMU U TPUHIUIAMH CPETHEr0 OOIIEeTo
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccrl, 6a30BbIN YPOBEHB
U3YUYEHHs) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI UM JUIsi  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, MPOJOJKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisIfONIMMH  TIpeIMETa «XUMHS» SBISIIOTCS  0a30BbIE  KYypChl —
«Oprannueckass xumusi» U «OOm@as W HeEOpraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHCHTOM COJICPXKaHUS KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTaHMYECKOW XUMUM (C BKIFOYCHUEM 3HAHUM U3 OOIIEH XUMUM) U
oprannyecko xumuu. GopMUpoOBaHUE JAHHOW CHCTEMBbI 3HAHHU TPU U3YYCHUH
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CrtpykTypa coaepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHudeckass XuMus» copMupoBaHa B NIpOrpaMMe IO XHMHH Ha OCHOBE
CHUCTEMHOT0 TIOJXOJla K HW3Y4YEHHI0 Y4YeOHOro wmartepuaia u 0O0YyCIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHUEM  3HAHUW  HA  ONPEEIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHUH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCHUECKONM TEOPUU CTPOEHUS OpPraHUYECKHUX
COCIMHEHUN, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHX U  BJIEKTPOHHBIX
Npe/ICTaBlIeHUH O CTpoeHUH BemecTB. CBeeHus 00 M3ydyaeMbIX B Kypce BEIleCTBax
JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOJOB JIO CIOKHBIX OMOJOTHYECKUA aKTHBHBIX
coequHeHuM. B Kypce  opraHMYecKOW ~— XMMHMHM  IIOJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEpBOHAYAILHBIC
MIPEICTABICHUS O XUMUYECKON CBSI3U, KJIaCCU(PUKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[lon HOBBIM yriioM 3peHuss B mpeaMere «XuMmus» 0a30BOTO ypOBHSA
paccMaTpuUBaeTCsl M3YYEHHbIH Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs
TEOpETUYECKU Marepuan ¢ (HAKTOIOTHYECKHUE CBEJEHUS O BEHIECTBAX W
XUMUUecko peakuuu. Tak, B "yacTHOCTH, B Kypce «OOIass U HeopraHudeckas
XAMHS» OOYyYaromMMCsl TPEJOCTABIACTCS BO3MOXKHOCTh OCO3HATH 3HAYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTUUYECKUX TMO3UIUH,



riyoke TMOHATh HCTOPUYECKOE U3MEHEHHE (QPYHKUUH 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnas cucrema 3HaHMM O BaXKHEUIIMX BEIIECTBAaX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHUYECKHX DPEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTeKaHus fonoyHseTcs B Kypcax 10 u 11 knaccoB anemeHTaMu
COJICpKaHMsl, UMEIOUIMMU KYJIbTYPOJOTHUUYECKUNA M TPUKIAJHON Xapakrep. OTH
3HaHUSl CIMOCOOCTBYIOT TMOHUMAHUIO B3aUMOCBSI3M XMUMHUHU C JPYTUMH HayKaMH,
PACKpBIBAIOT €€ POJIb B O3HABATEILHOM U MPAKTUYECKON NEATEIBHOCTH YEIIOBEKA,
CIOCOOCTBYIOT BOCITUTAHUIO YBaKEHUS K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUH
U IPAKTUYECKUX MPWIOKEHUM XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMaX, CBSI3aHHBIX C XUMHEH,
KPUTHUUYECKU OCMBICTUBATH HH(GOPMAITUIO U IPUMEHSITh €€ JJIs IIOTIOTHEHUS 3HAHUH,
pelIeHrs HHTEJUICKTyIbHBIX U SKCIIEPUMEHTAJIbHBIX UCCIIEI0BATEILCKUX 3a71a4. B
IIEJIOM COJEp)KaHhe y4eOHOro mpeaMeTa «XHUMHS» JaHHOTO YPOBHSI W3y4YeHUS
OPUEHTHPOBAHO HAa (POPMHUPOBAHHUE Y OOYUAIOITUXCS MUPOBO33PEHUECCKON OCHOBBI
Ui ToHUMaHusT (UIOCOPCKUX HJIeH, TaKUX Kak: MaTepuajibHOE EIMHCTBO
HEOPTraHUYECKOTO ¥ OPTaHMYECKOTI0 MUpPa, 00YCIOBICHHOCTh CBOWCTB BEIECTB UX
COCTaBOM M CTPOCHHUEM, TT03HABAEMOCTh IPUPOIHBIX SIBJICHUHN MYTEM SKCTICPUMEHTA
U pelIeHUs TMPOTUBOPEUYHM MEXIy HOBBIMU (PaKkTaMH U TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTHYECKUX MpolieM, a
TaKkKe mpobsieM cOepexeHus] IHEPreTHIECKUX PECYPCOB, ChIPhs, CO3/IaHMS HOBBIX
TEXHOJOTUN U MaTEPHUAJIOB.

B nmnmane pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHS U COLMAIIM3AINH
oOy4Jaromuxcs TPHUHIATHIE TPOrPaMMONW MO XUMHH TMOAXOAbl K OIPEACIICHUIO
colepKaHUsI W TIOCTPOCHHSI TpeaMera IMpeaycMaTpuBaioT (opmupoBaHue
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUMN, UMEIOMNX 0a30BO€ 3HAYCHUE IS PA3ITMYHBIX
BUJIOB JICATCIIBHOCTH: pEIICHHWS TpoOjieM, IIOMCKa, aHaau3a W 00paboTKu
uHDopMalMKk, HEOOXOMMMBIX JUIsI TPUOOPETEHUS OIbITa TMPAKTHUYECKOW W
HCCIIEIOBATENbCKON JIEATENIbHOCTH, 3aHUMAIOIIEN Ba)XHOE MECTO B IIO3HAHUHU
XUMUMU.

B mpaktuke mnpemojgaBaHuWs XMMHU KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK M HA YPOBHE CPEIHETO 00Iero o0pa3oBaHus, MPH ONPEICITICHUH
COJIepKAaTENIbHOM XapaKTepUCTUKU I1IeJie W3y4eHUs MpelIMeTa HarpaBiIeHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAAUIIMOHHO MPU3HAETCS (HOPMHUPOBAHHWE OCHOB
XUMHUYECKOW HAyKU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUUYECKOU
NEATENIbHOCTU YeJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyibTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM MOJAXOJ K OINPEACIICHUIO LEJIed W3YYCHUS
MpeaMeTa SABJISIETCS BIOJHE OMPAaB/IaHHBIM.



CornacHO NaHHOM TOYKE 3pEHHs TJIaBHBIMHM LEJISAMH HM3y4YEHUs MpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 =11 ki1.) sBASIFOTCS:

e (QopMHpOBaHME CHUCTEMbl XHUMHUYECKMX 3HAHUW KaK  BaKHEHIIein
COCTaBJIAIOLIEN €CTECTBEHHO-HAYyYHOU KapTUHBI MUpA, B OCHOBE KOTOpPOU
JeXaT KIIIoUYeBbIe MOHATHS, (yHAAMEHTaJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TOHMMAHHME CYIIHOCTH JOCTYITHBIX
0000111eHN MUPOBO33PEHUYECKOTO XapaKkTepa, 03HaAKOMJICHUE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHUEe U pa3BUTUE NPEJICTABICHUN O Hay4YHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHYECKUX PEaKIuii, HEOOXOUMBIX JJIsl IPUOOPETCHUST YMEHU
OPUEHTHPOBATLCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUN, HUMEIOIINX
MECTO B MPUPOJIC, B MPAKTUYECKON U MOBCETHEBHON KU3HU;

e pa3BHUTHE YMEHHUU U CTIOCOOOB JIEATETLHOCTH, CBI3aHHBIX C HAOJIIOIEHUEM U
OOBSCHEHHEM XHMHYECKOTO0 JKCIIEPUMEHTa, COOJIOJCHUEM  IpaBuil
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, copepxaTenbHasi XapaKTepUCTUKA IeJield U 3a7a4 U3ydeHus
npeIMeTa B IporpamMme Mo XUMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TPUOPUTETAMHU B CUCTEME cpefHero obmiero odpasoBanus. CerogHs B
NPErnoJaBaHuy XUMUHU B OOJIBIIEH CTENEeHN OTAAETCS MPEANOYTEHUE MPAKTUYECKOM
KOMIIOHEHTE colepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW Ha TMOJATOTOBKY
BBIMTYCKHUKA 00I11€00pa30oBaTeIbHOM OpraHu3aliy, BIAJCIONIETO HE HabopoM
3HaHWM, a (PYHKIIMOHAIBLHON TPAMOTHOCTBIO, TO €CTh CIIOCOOaMH U YMEHUSIMHU
AKTUBHOTO MOJYY€HHUs 3HAHUN U MPUMEHEHHUS UX B peajbHOM KU3HU ISl PEIICHUS
PAKTUYECKUX 3a]a4.

B cBsi31 ¢ 3THM NIpU U3y4EeHUHU TIpeIMETa « XUMUS» TOMUHUPYIOIIEE 3HAaUCHUE
NpUOOPETAIOT TAKUE LEH U 33/1a9H, KaK:

azanTamnus 00y4aroluXxcsl K YCIOBHSIM JMHAMHYHO PA3BUBAIOIIETOCS MHPA,
dbopMuUpOBaHME  HHTEUIEKTYyallbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBA3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

dbopMupoBaHue y OOyYalOIMUXCS  KIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIETEHI[MI), MMEIIINX YHUBEPCAJIbHOE 3HAYECHHE [JIs PA3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIICHUs MpoOJeM, MOMCKa, aHaau3a U o0paboTku mHbOpMAIIH,
HEOOXOIUMBIX TSI TPUOOPETEHUS ONBITA ACATEIBHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B NO3HAHUM XHUMHH, a TaKXKe IS OUEHKU C TMO3ULUNA HKOJOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIIEKTYaJbHBIX M TBOPYECKUX
COCOOHOCTEN 00YYaIOIIUXCSA: CIOCOOHOCTH CaMOCTOATEIBLHO TPHUOOPETATH HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BATh
COBpeMEeHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUHU ISl TIOMCKA U aHaiu3a yu4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POPMAIMA XUMHYECKOTO COJIePIKaHuUs;

dopMupoBaHuE U pa3BUTHE Yy 00YJAIOIINXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHNS, HA0TI0aTeTbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOCHHO
HEOOXOAMMBI, B YACTHOCTH, MPH IUIAHUPOBAHWU M TPOBEICHUU XUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIUTAaHWE Yy OOydYarommxcsi YOSKIEHHOCTH B T'yMaHHCTUYECKOU
HANpaBICHHOCTH XUMHH, €€ BaXXHOW pOJIM B PEIICHWH TIO0AIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BaHUS, TIOTIOJIHEHUSI SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexKHOTrO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3JI0POBBIO, a TaKXKe NPUOOPETEHHUsS OIbITA
UCIIOJIb30BAHMS TIOJYYCHHBIX 3HAHWUW JUIS TPHHITHS TPAMOTHBIX PEIICHUN B
CUTYaIUSIX, CBI3aHHBIX C XHMHUYCCKHUMHU SIBJICHUSMH.

B ydeOHOM mnaHe cpemgHero oOmiero o0pa3oBaHUS TPEAMET «XUMUS»
0a30BOr0 ypOBHS BXOIHT B COCTaB MpPEAMETHON oOnactu «EcTecTBEeHHO-HAay4HBIC
IPEIMETBD».

OO611ee 4nciio 4YacoB, OTBEIEHHBIX IJIs1 U3YUYCHUs] XUMHUH, HA 0230BOM YpOBHE
cpeaHero obiero oopasoBanus, cocraBisieT 68 yacos: B 10 kimacce — 34 vaca (1 vac
B Hegento), B 11 kimacce — 34 gaca (1 gac B Heemto).



COIAEPKAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBbI OPraHUYECKONH XUMUM

[Ipenmer oprannyeckor XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB W MaTepuaioB. TeopHs CTpPOECHHS OpPraHHYECKUX
coenunenuid A. M. BytnepoBa, e€ ocHOBHbIE ToJI0KeHUs. CTpYKTYpHBIE (OPMYJIbI
OpraHWYecKUX BelecTB. l'oMonorus, wu3zoMepus. XuUMHYECKas CBiI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenue o kinaccupukaluu opraHuyeckux BemiecTB. Homenknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHsS BELIECTB W UX MPEBPALLCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OPraHUuYeCKUX BEIIeCTB U MaTepuaiaMu Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJI OpPraHWYECKUX BEIIECTB, HAOJIOJEHUE M OIMUCAHUE
JEMOHCTPALMOHHBIX OMNBITOB MO NPEBPAIICHUIO OPraHUYECKHX BEUIECTB IIPH
HarpeBaHuu (IUIaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesoaopoasl

AJKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAn. MeTraH M 3TaH —
NPOCTEHIIINE TMPEICTABUTEIN aJIKaHOB: (U3MUYECKHE M XUMUYECKHE CBOMCTBA
(peakuuy 3amMenieHus W TOPEHMS), HAXOXKIEHUE B IMPUPOJAE, IOJIYyYEHHE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN psi. DTUIEH U MPONWIEH —
NPOCTEHIIINE TMPEICTABUTEIN AQJIKEHOB: (U3MUECKHE M XUMUYECKHE CBOWCTBA
(peakuuMyu TUAPUPOBAHMS, TAJOTCHUPOBAHUS, THApPATALUM, OKUCICHHUS H
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u metwnOytaaumen-1,3: cTpoeHue, BaKHEHIIHNE
XUMHYECKUE CBOWCTBA (peakuus nonumepusanuu). [lomyyeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHN psil. ALIETHIIEH
— MPOCTEMIINK NPEICTABUTENb QJIKHHOB: COCTaB, CTPOCHHUE, (PHU3NYECKUE WU
XUMUYECKHE CBOMCTBA (peaklMu THJIPUPOBAHMS, TalOT€HUPOBAHUS, THAPATALINH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (u3NUECKHE M XUMHUYECKHE CBOICTBa
(peakuuu raJJoreHMpOBaHMSI U HUTPOBAHUs), MOJyYEHUE U NPUMEHEHue. 1o1yon:
cocmas, cmpoenue,  Quauueckue U  XUMUYecKue  ceoncmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue U npumeHnenue. TOKCHYHOCTh apEHOB.



I'eneTnyeckass CBsI3b MEXAY YIJIEBOAOPOAAMHM, NPUHAIICKAMMHA K Pa3INnYHbIM
KJIaCCaM.

IIpuponHble MCTOYHUKM YrieBOAOpOAOB. IIpupoaHbli ra3 M MOMYTHBIE
He(dTanble Ta3pl. Hedhth n €€ mpoucxoxaenue. CrnocoObl nepepaboTKu HePTH:
MEPErOHKa, KPEKUHI (TePMUYECKUW, KaTAIUTUYECKUW), mnuponu3. IIpoaykTsi
nepepaboTKu HeTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOJYKTHI €r0 NepepadOTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHMS BEIIECTB WM HUX MPEBPALLICHUIL:
O3HAKOMJIEHHE C 00pa3llaMH IJIacTMAacC, KaydyKoB U pe3HHbl, kojutekuu «Hed1e»
U «YTOJIbY», MOJAEIUPOBAHUE MOJEKYJ YIJIEBOJOPOIOB U raJOr€HONPOU3BOIHBIX,
pOBEJICHNE IPAKTUYECKON pabOThI: MOTYyYEHUE ITHUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuértHnle 3amaumn.

Bbrluncnenuss mo ypaBHEHMIO XHMHMUYECKOW peakuuud (Macchl, 00bEMma,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTA pEaKUUU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kucaopoacoaep:kaimue oprannyeckue coeIuHeHUs1

[IpenenbHble ONHOATOMHBIE CHOUPTHL. MeETaHOI U 3TaHOI: CTPOCHUE,
dbu3nvyeckue M XUMHUUYECKHE CBOWCTBA (peakiud C aKTHBHBIMU MeETaJlJIaMU,
rajoreHoBOJAOpOJaMHU, TOpPEHHE), IpPUMEHEHHE. BoIOpoIHBIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHiCTBHE METAHOJIa M 3TAHOJA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHbl€  COHUPTHL. OJTWICHIJIMKOJIb W  T[JIUUEPUH: CTPOCHHUE,
¢usznueckre W XUMHYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas peaklUus Ha MHOTOATOMHbIE cnupThl). JlelicTBue Ha
opraHu3M 4enoeka. [[puMeHeHue rimiepruHa U dTUICHTJTUKOJIA.

deHo: CTpoeHHWE MOJEKYJbl, (QuU3NUecKue W XUMHYECKUE CBOMCTBA.
Toxcuunocth penomna. [Ipumenenue denona.

Anpneruapl U Kemouwvl. DopManbIerui, aueTadbAETHA: CTPOCHHUE,
¢usznueckre M XMMHUYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJIICHUS,
KaueCTBEHHBIE PEAKIINH ), OJyUCHUE U MPUMEHEHUE.

OnHOOCHOBHBIE TIpe/eIbHbIC KAPOOHOBBIE KMCIOTH. MypaBbUHAS U YKCYCHAs
KHUCIIOTBI: CTpOCHHE, (DU3NIECKHE U XMMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME IS
KJIacca KUCIIOT, peakius dTepudukanun ), molrydeHue u npumeHenue. CreapuHoBast
M OJICMHOBAsl KUCIOThI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX KHCJIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxnple 2¢upsl KaKk TPOU3BOJIHBIE KapOOHOBBIX KHCJIOT. [ maponus
cnoxHbIX 2¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYrneBoabl: cocTaB, Kilaccupukalus — yrieBogoB  (MOHO-, JU- U
nojucaxapuipl). ['roko3a — MpOCTEUIIMIT MOHOCAXapHu/l: 0COOCHHOCTH CTPOCHHUS



MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOECHCTBUE C TUAPOKCHIOM
menu(Il), okucienne ammuadHbIM pacTBopoM okcuna cepedpa(l), BocctaHoBieHUE,
OpOo>KEeHHE TIII0KO3bI), HAXOKJIEHUE B IPUPOJE, TPUMEHEHUE, OUOIOTrHYECKas POJib.
®otocuHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemrronos3a kak npupoAHsie noauMepsl. CTpoeHUE Kpaxmania U
Heoio3bl.  Pu3nueckue M XUMHYECKHE CBOWMCTBA Kpaxmana (TUIPOJIu3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJbl HM3YYEHHMS BEIIECTB W HUX IPEBPALLICHMIA:
npoBeJieHNe, HAOJII0ICHHE W ONKMCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIC PEAKIMH OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE STaHOJIa
okcuaoM Menu(ll)), MHOroaTroMHbBIX CHHUPTOB (B3aUMOJACHCTBUE TIULEPUHA C
ruapokcuom meau(ll)), anpaeruaoB (OKMcIEHUE aMMUAYHBIM PACTBOPOM OKCHAA
cepeopa(l) u rumpoxcumom wmenu(Il), B3ammopeiicTBue Kpaxmanaa € HOJIOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuértunle 3amaun.

Bobruncnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuud (Macchl, 00bEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTA pEaKUUU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepikalue OpraHnyecKue COeqMHEHUS.

AMUHOKHUCTOTHI Kak aM(OTepHbIe OpraHnyeckre coequHenus. Guznueckue u
XMMHYECKHUE CBOMCTBA aMHMHOKHCIOT (Ha MpuUMepe TiuiuHa). buonorudeckoe
3HAYEHHUE aMUHOKUCIIOT. [lenTuasbl.

benkn kKak mNpuUpOIHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuunasi,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYpallis, KaUeCTBEHHBIC PEaKIUU Ha OENKH.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHS] BEUIECTB W MX MPEBpALCHUN:
HAOJIIOICHUE W OMHUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus O0EIKOB MpH
HarpeBaHUHU, [IBETHHIC PEAKIIUU OEIKOB.

BricokoMoJIeKyIsIpHBIE COeIUHEHUS

OCHOBHbIE TOHSTUS XUMHUH BBICOKOMOJEKYISPHBIX COECIMHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb ITOJUMEPU3ALUU, CPEAHAS MOJIEKYJIApHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3aLUS U MOJIUKOHICHCALIHS.

OKCIEpUMEHTAIbHBIE METOJbl M3yYEeHHUS BEUIECTB W HUX MPEBpaALICHUN:
O03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpenMeTHBIE CBSI3U.

Peanuzanus MexxnpeaMETHBIX CBSA3EM MTPU U3YUEHUN OPTaHUYECKON XMMUU B
10 xmacce OCyMIECTBISIETCS 4Yepe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHATUHU, TaK U TOHSITHHA, SBISIOUIUXCS CUCTEMHBIMU ISl OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO0mue ecTecTBEHHO-HAYUHBIC TIOHITHA: SBICHUE, HAYUHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJM3, CUHTE3, KIacCUpHKalMs, MEePUOJNYHOCTh, HAOIIOACHNE,
U3MEpEeHHe, SIKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: MaTepus, OSHEpPrus, Macca, aroM, ODJIEKTPOH, MOJEKYIa,
JHEPreTUUECKUN ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHOe COCTOSHUE
BEIIeCTBa, (DU3MUECKUE BETHUMHBI U STUHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3Me,
dorocuHTe3, OHMONOTMYECKH AaKTHUBHBIC BemiecTBa (OENKH, YTIEBOIBI, JKUPHI,
(bepMeHThI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHomorusi: MNHIIEBBIE MPOIYKTHI, OCHOBHI PAallMOHAIBLHOTO THTAHMUSA,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHE MPEeraparhl, MaTeprallbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMHHU

XUMUYECKUA d3JIeMEHT. ATOM. SIpo aroMa, H30TOMNBI. DJIEKTPOHHAs
00010uKa. DHEPreTHYeCKHe YpOBHH, IMOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeiefieHrus 3JICKTPOHOB 1O OpOMTAIsIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAITUS aTOMOB.

[Tepnonnueckuii 3akoH u [lepruoguueckas cucTeMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOAUUYECKOTO 3akoHa M Ilepumomgmueckoit cucTEMBbl
xuMu4deckux nemMeHToB J[. M. MeHaeneeBa ¢ COBpEMEHHOW TEOpPUEU CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSA CBOMCTB XUMHUYECKHX OJJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX M CIOXKHBIX BEIISCTB II0 TPYIIIaM M TIEPUOIaM.
3HayeHHUEe NEePUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BuIbl XUMHUYECKOW CBA3U
(KoBaJICHTHAsI HEMOJIApHAas W TOJISIpHAs, MOHHAsA, MeTainueckas). MexaHu3Mbl
oOpa3oBaHWs KOBAJICHTHOW XHMHYECKOW CBsi3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BomoponHas cBsA3b. BalleHTHOCTb. JIEKTPOOTPUIIATENHHOCTD.
Crtenenpb okucneHus. IOHbI: KAaTHOHBI M aHUOHBI.

BemiectBa  MOJIEKYISIpHOTO W HEMOJIEKYJISIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[TondaTne o nucnepcHbIX cucrtemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBast 107151 BEIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKHUX COCMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelECTB. [eHeTM4ecKass CBA3b HEOPraHMYECKUX BEMIECTB,
MIPUHAJICKAIIUX K Pa3JIUYHBIM KJaccam.

Xumunueckass  peakuus. Kiaccudukanuss  XMMUYECKHMX — peakiluii B
HEOPraHUYECKOM U OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALCHUS SHEPTUU IPU XUMHUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XHUMHYECKOE paBHOBecue. DakTOpbl, BIMSIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTtponuTnyeckas auccouuanus. CuiabHbie U ciadblie anekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJAsd, HEUTpaIbHAs, IIEJIOUHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIVH.

OKCNEPUMEHTAIbHBIE METOJIbl M3YyUYE€HHUS BEUIECTB M MX MPEBpalICHUIA:
neMoHctpanusa Taonui «[lepuogndeckas cuctema XUMHYECKUX 3eMeHToB [[. .
MenneneeBay, U3ydeHHE MOJCICH KPUCTALIMYECKUX PEIIETOK, HAOJIOJICHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3IOKEHHE MEPOKCHUIA
BOAOpOJA B MPHUCYTCTBUU KaTaln3aTopa, ONPENEIICHHE CPEellbl pACTBOPOB BEUIECTB
C MOMOIIIBIO YHUBEPCAIBHOT'O MHANKATOPA, PEAKIIMK HOHHOTO OOMEHa), MPOBEICHHE
pakTHYeCcKor padoThl «BiusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUUYECKOU
pEeaKIm».

Pacuérneble 3agaun.

Pacuérel 10 ypaBHEHUSIM XMMHYECKHUX pEakUMi, B TOM YHCIIE
TEPMOXHUMHUYECKHUE PACUETHI, PACYETHI C UCTIOIB30BAHUEM MTOHATHS «MaccoBas JOJIs
BEILECTBAY.

Heopranuveckasi xumust

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoguueckoit  cucreme
xumudeckux asnemeHtoB JI. M. MenpaeneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
@du3nyuecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAIOB (HA MpuUMepe
KHCJIOpoJIa, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXHEUIIUX HEMETAUIOB (rajJoreHOB, CEphI, a30Ta,
docthopa, yrimepomga M KpeMHHS) W HMX  COCAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHne BaXKHEMIIIMX HEMETAJIOB U UX COCTMHEHU .

Meramisl. Ilonoxenune meramoB B Ilepronnueckor cucremMe XUMHUYECKUX
anemenToB JI. M. MenaeneeBa. OcOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. OOmue dusznueckue cBoicTBa MeTauioB. CruiaBbl METAJUIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.



XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATPHM, KaJuil, KaJbLIHii,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl moiayyeHus: MetamuioB. llpuMeHeHne meTamioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIBHBIE METOJIbl M3YYE€HHMS BEHIECTB M HX MPEBpPAIICHUN:
M3YUEHUE KOJUICKIMU «MeTaniabl U CIUIaBbl», OOpa3loB HEMETAJJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJEHWE W OINHUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE TUIPOKCHUIA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuértHnle 3amaumn.

Pacuétel mMaccel BemiecTBa WM 00bEMA ra30B MO HU3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WIW 00BEMY OJHOTO W3 YUYacCTBYIOIIUX B PEAKI[UU BEIIECTB,
pacu€Thl Macchl (00bEMaA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CJIH OHO
U3 BEILECTB UMEET MPUMECH.

XHUMHS U )KN3Hb

Ponp xuMum B oOecrieueHUHM IKOJOTHYECKOM, IHEPreTUUECKOW U IMHIIECBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIMIIAX POMBIILICHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

YemoBek B MHpE BEIIECTB W MATEPHUAJIOB: BAXXHEWIIUE CTPOUTEIIbHBIE
MaTepualibl, KOHCTPYKIHOHHBIC MATEpHUAJIbl, KpacKHh, CTEKJIO, KEepaMHKa,
MaTepUalibl JJIs AJICKTPOHUKH, HAHOMAaTepHUasibl, OPraHUYECKHUE W MHUHEPAJIbHBIE
yI0OpeHHUSL.

XuMHST U 3J0POBbE YEJIOBEKA: MpaBWia HCIOJIb30BAHUA JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuUiia 0€30MMacHOT0 HUCIIOIB30BaHUS MPEIapaToB OBITOBON XUMUH B
IIOBCEIHEBHOM KN3HMU.

MexnpeaMeTHBIE CBS3H.

Peanuzanmss  MeXNpeaMETHBIX  CBsi3ed MPU  M3YYCHHH  OOmIe w
HEOpraHn4YecKkor XuMuu B 11 Kiacce OCYIIECTBISETCS YE€pe3 UCIOJIb30BAHUE KakK
OOIMX ECTECCTBCHHO-HAYYHBIX TOHATHH, TaK W TIOHATHHA, SBIISIOIIAXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAyUYHBIC TMOHSATHSA: HAyYHBIH (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHalnu3, CHHTE3, KIacCUPUKAIUA, TECPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TETO,
00BEM, arperaTHoOe COCTOSIHME BEIIECTBA, (PU3MYECKHE BEIWYHUHBI U CAUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3M, -HKocucTtema, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOTLIHBO,
pPECYpCHI.

TexHoMOTUA: XUMHUYECKAsT MPOMBINUICHHOCTh, METAJLUTyprHsi, MPOU3BOJCTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SHUCTBEHHOE TIPOU3BOJICTBO, ITHIIICBAs
MPOMBIIIUICHHOCTh,  (papMaimeBTHYeCKass  MPOMBINIJICHHOCTh,  MPOW3BOICTBO
KOCMETHYCCKHUX TMpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJdbTaTaM OCBOEHUS
oOydJarolmuMHCs TporpaMM CpeHero oOmiero o00pa3oBaHusi (JUYHOCTHBIM,
METalpeJMETHBIM W MpeAMEeTHbIM). HayuHo-meTonuyeckoil OCHOBOM IS
pa3pabOTKK TUIAHUPYEMBIX PE3YJbTaTOB OCBOCHHS MPOrPAMM CPEAHETO OOIIEro
00pa3oBaHus SABISIETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEILHOCTHBIM TMOJIXOJ0M B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS NpeIMeTa «XUMHUS» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUUCKON TpakAaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HAJIM4YMEe MOTUBALIMH K O0YUEHHIO;

[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKJACHHUM JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaULIUNA 0a30BOI HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH II€HHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, MNPUCYIIMMH IIETOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTABHUTh
eI U CTPOUTD KU3HEHHBIE TJIAHBI.

JIn4HOCTHBIE pe3ynabTaThl OCBOEHUS MpeaMera «XUMUs» JAOCTUTAIOTCS B
€ANMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOM JIEATENTBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HaealaMd POCCHUUCKOr0 TPaKJAHCKOTOo O0OIIecTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM W  TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIONIMMU  MpOIECCaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOTO CTAHOBJIEHUSA JUYHOCTH
00yJaronuxcsl.

JIndHOCTHBIE pe3ynabTaThl OCBOEHUS MpeameTa «XHUMHUS»  OTPaKaroT
c(OpPMHUPOBAHHOCTh OTBITA IIO3HABATENIBHOW W MPAKTUYECKON JEATEIHHOCTU
00y4aroUMXcs Mo peain3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaIaHCKOr0 BOCTIMTAHUS

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLIHMOHHBIX IPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY W MPABOMOPAJIKY;

NPEJCTABICHNS O COIMAIBHBIX HOPMax H TPaBWJIAX MEKIUIHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATEIHOCTU MIPU CO3aHUU YUEOHBIX
MIPOEKTOB, PEIICHUHU YU€OHBIX U MMO3HABATEbHBIX 3a/1a4, BBITIOJTHEHUN XUMUYECKHUX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh W NPUHUMATh MOTHUBBI, HAMEpPEHHs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUOB YU€OHOU JIEITEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSI

[IEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

YB@XXEHUSI K TMPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, UYTO JOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUIMTENIbHBIX ~ HAOMIONCHUHM, KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca v MO3HaBaTEIbHBIX MOTUBOB B IMOJYYSHUH U TTOCJICAYIOIIEM aHAIN3e
uH(OpPMaIMH O MEPEIOBBIX IOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MMOBE/ICHNS,

CIOCOOHOCTH OIIEHUBATh CUTYAIlUU, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUsS, OPUCHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IOBEJIEHHWE M TOCTYNKH CBOMX TOBApPHUIIEH C
MO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME TMOCIEACTBUN HTHX
MOCTYIIKOB;

4) ¢hopMHUPOBAHUS KYJIbTYPHI 3/10POBbSI:

NOHMMAaHHUS IEHHOCTeW 370poBOTO U 0Oe30macHoro obOpasza KHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3WYECKOMY U
NICUXUUYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBWJI 0€30MacHOTO OOpaIlleHHs C BEIIeCTBAaMU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

NOHUMAHHUSI LEHHOCTH NPaBUIl HMHAWBUIYAIBHOTO U  KOJUIEKTUBHOTO
0€30macHOro MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIEICTBUII U HENPUATHS BPEIHBIX NPHUBBIUEK (yHOTpeOJIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpEeHUs);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCJEA0BATEIbCKON
NEeATENIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM W JPyruX BHUAAX
NeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a/aad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpEca K MPAKTUYECKOMY U3yUYEHHUIO NMPpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYNy, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JI€SITEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW  TPACKTOPUU

oOpazoBanus, Oyayiied mpodeccuu M peanu3aiui COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0JIOrHY€CKOr0 BOCIIUTAHUSI:

AKOJIOTUYECKHU 11e71ecO000pa3HOr0 OTHOILICHUSI K TPHUPOJIe, KAK HCTOYHHUKY
CYILIECTBOBAHMUSI )KMU3HU HA 3eMIIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa SKOJOTHUECKUX MPOoOJeM, BIMSHUS
HKOHOMHMYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMAIBHON CPEJibl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUM XUMUU IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHS JCHUCTBUN, MPUHOCAIIUX BpEd  OKpYKaloleh
IPUPOJHON cpeqie, YMEHHsI MPOTHO3UPOBATh HEOJArompUsITHBIE SKOJOTHUYECKHE
MOCJICICTBUS NIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO IKOJIOTMYECKOTO MBIIIJICHHUS, YKOJOTUUECKON KYJIbTYPHI,
omnbITa NEATEIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMU B IO3HABAaTEIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
NPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIECOJOTHUHU
xemodoouw;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS CHeuMDUKM XUMUM Kak HayKd, OCO3HaHUs €€ poiu B
dbopMHUpPOBaHUHN PAlMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IEJOCTHOTO
NpeCTaBIeHUsI 00 OKPYXKAIOIIEeM MHUPE KaK O €JIMHCTBE MPHUPOABI M YEJIOBEKa, B
MO3HAHWW TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexXIEHHOCTH B 0COOOM  3HAYMMOCTH XHMHUHU ISl  COBPEMEHHOM
IMBWIN3ALUN: B €€ TYMaHUCTUYECKOW HAMPABICHHOCTH U BaXKHOU POJIU B CO3/IaHUU
HOBOW 0a3pl MAaTEPUAIBHOW KYJIbTYPHI, pEHICHUH TJIO0ANBHBIX TPOoOIeM

YCTOMYMBOI'O Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SJHEPIreTUUECKOM, MMUIIEBOU U
AKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHU MEIUIIUHBI, 00CCTICUCHUN yCIOBUN
YCTICTITHOTO TPY/Aa U IKOJIOTHIECKH KOM(OPTHOM ) KU3HU KaXKIOTO WIeHA 00IIeCTBa;
€CTECTBEHHO-HAYYHOM TpaMOTHOCTHU: TOHHMMAHUS CYIIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTy4yaeMble 3HAHUS JIJIsl aHalIi3a U OOBSICHEHUS ABJICHUN OKPYKAIOLIEro MUpPA U



MPOUCXOAIIMX B HEM U3MEHEHHH, YMEHHUS JeslaTh 00OCHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LIEJbIO MOJYYEHHS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJb30BaTh XHUMHUYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEPECA K MIO3HAHUIO U UCCIIEN0BATENBCKON AEATENBHOCTH;

FOTOBHOCTM M  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAaHUW 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOCHHOCTSM TpyJia B pa3indHbIX chepax npodeccruoHanbHOM
NEATEIbHOCTH.

METAIIPEJAMETHBIE PE3YJIbTATDBI

MeTaHpeleeTHme PE3YJIbTAaTbl OCBOCHHA yqe6H0r0 npecamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA q)OpMI/IpOBaHI/ISI MUPOBO33PCHUSA 06yqa}011114xcsl
MCKIAUCTUITIIMHAPHBIC (MG}KHPGHMCTHBIC) 06III€HayT{HBI€ IMMOHATHSA, OTpaAXKAOIIHUC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpAa U CHGIII/I(bI/IKy METOAOB IIO3HAHMUA,
HNCIIOJIb3YCMBIX B CCTCCTBCHHBIX HayKax (MaTepI/I}I, BCUICCTBO, SDHECPIHUsA, SABJICHHUC,
Imponecc, CuCTeMa, HaquBIﬁ q)aKT, IMPpUHOUII, TUIIOTC3a, 3dKOHOMCPHOCTDb, 3aKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, DKCIICPUMCHT U ﬂpyme);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[GﬁCTBI/ISI (HO3HaBaT€HBHBIG, KOMMYHHKAaTHUBHBIC,

PETYISTUBHBIC), obOecrieunBaroIue dbopmupoBaHue (G YyHKIIMOHATBHOM
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CIIOCOOHOCTh o0y4Jaromuxcs UCIIOJIb30BATh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUYECCKHE 3HAHUS W YHHUBEPCAIbHBIC Y4YCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeTtanpeaMeTHbIE pPE3yibTaThl OTPAXaOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA y4eOHBIMU NMO3HABaTEJbHBIMH
JEUCTBUSIMH:

1) 6a30BbBIe JJOrHYEeCKHE AeiiCTBHUS:

CaMOCTOSITEIbHO  (OPMYyJIMpOBaTH W aKTyallM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENETATh eI JESITEIbHOCTH, 3ajaBas MnapaMeTpbl W KPUTEPUH UX
JTOCTHKEHHS, COOTHOCUTB PE3YJIbTAThI AEATEIBHOCTH C OCTABICHHBIMHU LEAMU;

HCIOJIL30BATh MPU OCBOCHUHW 3HAHWN MPHUEMBI JIOTUYECKOTO MBIILJICHUS —
BBLICJISITh XapAKTEPHbIC MPU3HAKW TMOHATHH W yCTAHABIMBATH WX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BLIOMpATh OCHOBAaHMS U KPUTEPUU M KIacCU(PUKAIIUU BEIIECTB M
XUMHUYECKHUX PEaKIUM;

yCTAHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBS3U MEXIYy HW3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJICHHUS (MHAYKTUBHbBIC, JEIyKTUBHBIC, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M TMPOTUBOPEUUS] B PACCMATPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

IPUMEHSTh B MIPOIIECCE MO3HAHUS, UCMOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIH, TTPEOOPA30BBIBATH MOJICILHBIE MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) AJIEMEHTAa, XUMHYECKas (popMyJsia, ypaBHEHHE XUMUUYECKOU peaKIuu
— MpU PElICHUH y4eOHBIX TMO3HABATEJbHBIX W MPAKTUYECKUX 3a]lay, MPUMEHSThH
Ha3BaHHBIE MOJICJIbHBIE MPEJICTABICHUS MJISI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a30BbIe HCCIEN0BATEIbCKHE ICHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0OB HAYyYHOTO TO3HAHUS BEUIECTB U XUMUUYECKHUX
peaxkuuu;

dbopMynHpoBaTh LIENU U 3a7a41 HCCIIEIOBAaHUS, UCIIOIb30BATh MMOCTABICHHbBIC
U CaMOCTOSITENbHO C(HOPMYIUPOBaHHBIE BOIMPOCH B KayecTBE HWHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJI1 (POPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMHU CAMOCTOATENIBHOTO IUIAHUPOBAaHUSA M MPOBEICHUS
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOIIOAATh 32 XOJOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (pOpMyIHpPOBATH
0000111eHNST ¥ BBIBOJIBI OTHOCUTENLHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBAHUS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMNBIT YYCHUYECKON HCCIIENIOBATCIbCKOH HM  MPOCKTHOU
JESITENHbHOCTH, TMPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIBHOMY
IIOMCKY METOJIOB PELICHUS TPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PAa3JIMYHbIX METO/I0B
MTO3HAHUSL.

3) padora ¢ nndopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHWKAX wuHPopManuu (HAydHO-
MONYJISIpHAsT JIMTepaTypa XUMHYECKOIO COJEpXkKaHUs, CIPABOYHBIE IOCOOUS,
pecypcel MIHTEpHETa), aHaMM3UpOBaTh MHPOPMAIUIO PA3TUYHBIX BHIIOB U (opM
MpeACTaBICHUS, KPUTUYECKHU OLICHHUBATh eé JIOCTOBEPHOCTD u
HENPOTUBOPEUYNBOCT;



(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHITH PA3JTHYHBIE METOIBI MPU TIOUCKE U
orObope wuHpOpMALUU, HEOOXOAUMOW JUIsi  BBIMOJHEHHS Y4YeOHBIX 3ajaad
ONPEIEIIEHHOTO TUIIA;

MpPUOOPETaTh OMBIT HWCIOJB30BAHUS HHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (GOpMYy  MpeICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEICTBA IIPH PaO0TE C XUMHUECKOU
UHPOPMAIMEH: MPUMEHATh MEXMNpPEIMETHbIC ((HDU3UYECKUE M MaTEeMaTHYCCKHUE)
3HaKU U CUMBOJIBI, (POpMYyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJHUYECKHUE CpPEJICTBA
HaTJISTHOCTH.

OByajeHne YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JI€HCTBUSIMHU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOM TeMbl B XOJi¢ Auayora u/uiu
JUCKYCCHHM,  BBICKAa3bIBaTh  HJICH, (OPMYJIMPOBATH CBOM  MPEIIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJHEHMSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C TPE3CHTAIMEeHl pe3yJlbTaTOB IO3HABATEIBLHON JEATEILHOCTH,
MOJIYYCHHBIX CAaMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHUKAMU P BBITIOJITHCHUH
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peain3allii y4eOHOTO MPOoeKTa U (HOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHUS MO3ULIUNA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OBiajieHNe YHMBEPCAIbHBIMY PeryJJsiTUBHBIMU 1eHiCTBUAMM:

CaMOCTOSATENIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO TIO3HABATEIHHYIO
NEeSTENbHOCTh, OMpenessss e€ Ieau W 3aJadyd, KOHTPOJIUPOBATh U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MpeJjiaracMblii  alrOpuTM JCHCTBUU TpHU
BBITIOJTHEHUU Y4YEOHBIX M HCCJENOBATENbCKUX 3a7ad, BBIOMpaTh HauOolee
3 PEeKTUBHBIN CMOCOO0 HMX pEIICHHS ¢ y4ETOM TOJIYYEHHS HOBBIX 3HAHUU O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH HA OCHOBE CaMOAaHAIN3a U
CaMOOLEHKH.

INPEAMETHBIE PE3YJIbTATBI
10 KITACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUA Kypca «OpraHuueckas XUMHSD»
OTPaXaroT:

c(hopMHPOBAHHOCTH  TPEACTABICHUM O XUMHUYECKOHW  COCTABJISIOINICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XUMHUH B [IO3HAHWUM SBJICHUN TPUPOJIHI,



B (OpPMUPOBAHUU MBIIUICHUS U KYJIbTYphl JMYHOCTH, €€ (PYHKIMOHAJIBHOU
IPAaMOTHOCTU, HEOOXOAUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7ad U HKOJOTHUUECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Ccpee;

BJIAJICHUE  CUCTEMOM  XHMMHMUYECKUX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAOIINE TMOHATHS (XUMHYECKUM DJIEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JI€KTPOOTPULIATEIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTass U COKpall€éHHas), MOJb, MOJSpHas
Macca, MOJISIpHBIN 00BEM, YIIIEpOIHBIN CKelleT, (YyHKIIMOHAIbHAS TPYIINa, paguKal,
U30MEpUsl, ©30MEPhI, TOMOJIOTHYECKUM PsiJl, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPO U
a30TCOoJIepKaIlllUe COEIUHEHHUs, MOHOMEp, TMOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHECHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa, 3aK0H COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XUMHUU, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE IMOHMMAHHUS TPUYUHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX
SBJICHUH, (PAKTONIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBE, IOJIYUYCHHH U
0€30MacHOM HCTOJBb30BAaHUN BAXKHEHIITUX OPraHUYECKHX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCMOJb30BAaTh COOTBETCTBYIOIIHNE MOHATHUS IPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPALICHUN OPTraHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIB30BaTh XUMHUYECKYIO CHUMBOJUKY JJIs
COCTaBIICHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB W  YpaBHEHUN XHMHUYECKHX pEaKIHil,
U3rOTaBIMBATh MOJEIU MOJEKYJ OPraHMYECKHX BEUIECTB MJI1 WJUIFOCTPAlMUd HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIUBATh MPUHAIICKHOCTh H3YyUYEHHBIX
OpPraHWYEeCKUX BEIIECTB IO HUX COCTaBY M CTPOCHHUID K ONPEACIEHHOMY
KJIacCy/Tpymime COeAMHEHUH (YyIrieBOJOPOAbl, KHUCIOPOA U a30TCOJEpIKaIlHe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIMHEHMS), JaBaThb WM Ha3BaHUA IO
cucreMarnueckoil HoMmeHkiatype (IUPAC), a Takke NpuUBOIUTH TpPUBUAIBHbBIC
Ha3BaHUS OTAEJIbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOMUJICH, AalETUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (HEHON, (opManmbAeTUll, aleTanbIeTH, MypaBbUHAs
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAsl KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, MeJIT0a03a, TIUIUH);

c(hOpMHUPOBAHHOCTh YMEHHS OINPEACNIATh BHABl XHUMHUYECKOW CBSI3H B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TIOJOXKECHHUS TEOPUU CTPOCHHUS
opranuyeckux BemiectB A. M. bytiiepoBa 11 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;



chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTAaB, CTPOCHUE, (PU3NUECKUE
U XUMHUYECKHE CBOWMCTBA THUIMYHBIX TPEACTABUTENCH Ppa3TUYHBIX KIIACCOB
OpraHWYEeCKUX BEIIeCTB (METaH, ATaH, TUJICH, IPOMWIICH, alleTUIIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH3011, METaHOJI, STAHOJ, STUICHTIIUKOJIb, TULEPUH, PEHOII,
arleTanbAeTH, MypaBbiUHAs U YKCYCHAsl KHCIIOTHI, TJIF0OKO3a, KpaxMmal, [eJII003a,
aMUHOYKCYCHasi KHCJIOTa), WLTIOCTPUPOBATh TE€HETUYECKYIO CBSA3h MEXKAY HHUMHU
YpaBHEHUSIMH COOTBETCTBYIOIIUX XHMHUUYECKUX PEAKIUH C WCIOIh30BaHHEM
CTPYKTYPHBIX (POPMYIT;

chOpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOYHHUKH YTIIEBOJAOPOIHOTO
ChIpbs (He(Th, MPUPOIHBIN ra3, yrojb), CIOCOOBI UX MEPepadOTKH U MPAKTHUYECKOE
NpUMEHEHHUE MPOTYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh YMEHHUU TIPOBOJIUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOIHOTO BEIIECTBA WM MPOAYKTA
PEaKIUM M0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB
VI TIPOAYKTOB PEAKITHH);

chOpPMUPOBAHHOCTh YMEHHH BIAJE€Th CUCTEMOW 3HAHWH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, MCIIOJIb3YEeMbIX B XUMUHU TIPH W3YYCHUU BEIICCTB U
XHUMHUYECKUX SBIICHUH (HAOII0O/IEeHUE, N3MEpPEHHUE, IKCIIEPHUMEHT, MOJICIIUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS [JIi TPUHATHS pEIICHUNd B
KOHKPETHBIX KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MTPaBUIIa MOJIB30BAHUS XUMHUYECKOM
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXkKe IMpaBHiia OOpalIeHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO JIaAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHUH TUIAHUPOBATh M  BBIMOJIHATH XUMUYECKUM
AKCIIEPUMEHT (IIPEBPAILIEHUS OPTAHUYECKUX BEIIECTB MIPU HATPEBAHUHU, MTOJTYyUCHUE
ATUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMN OPTAaHUYECKUX BEIIECTB,
JeHaTypalus OeJKOB MPU HAarpeBaHUU, [IBETHbIE pEaKuu OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMU TEXHUKH O€30MaCHOCTH TpU OOpallEeHUH C BEIeCTBAMU U
7a00paTOpHbIM ~ 00OPYJOBAaHMEM, MPEJACTABIATh PE3yJIbTaThl XMUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUIHl COOTBETCTBYIOIIMX peakUuid U
(GopMyIupOBaTH BBIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJIU3UPOBATh XHMHUYECKYIO
uHPOpMAIMIO, TOJIYyYaeMyl0 M3 Pa3HBIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
uHpopMmaiuu, IHTepHET U APYTUX);

chOpMUPOBAHHOCTh ~ YMEHMH  cOOJIOAaTh  MpaBHJIa  SKOJOTHYECKH
[eJIeCO00Pa3HOr0 TMOBEACHUS B OBITY M TPYIJOBOW JAESITEIBHOCTH B IIETAX
COXpaHEHHUSI CBOETO 3/I0POBBS W OKPY’KAIOLICH MNPUPOIHON CpPEIbl, OCO3HABATH



ONaCHOCTHb BO3JCUCTBUS HA JKUBBIE OPraHU3MBI OINPEACIEHHBIX OPTaHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBILIEHUSI W TMPEHOTBPALICHUS WX BPEIHOTO BO3ACUCTBUSA HA OPraHU3M
YEJI0BEKa;

JUIs O0y4YaroIIMXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMH 370POBbs: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BELIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CIeNbIX M CHAa0OBUASIIMX OOYYalolUMXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHS Kypca «OOmmas M HeopraHuveckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIYM XUMUM B IO3HAHUU SIBIICHUN TPUPOJIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl pelieHus MPaKTUYECKUX 3a/ad U IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BIIQJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATHSA (XMMHUYECKHUH DJIEMEHT, aToM, H30Tom, S-, P-, d-
ANIEKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJIEKyJia, MOJIb, MOJSPHBIH O0O0BEM,
BAJICHTHOCTb, JJICKTPOOTPUIATEIBHOCTh, CTEIIEHb OKHCIICHUS, XUMHUYECKasi CBS3b
(KoBaJICHTHAsI, HIOHHAs, METAJJIMYECKasi, BOJOPOHAs ), KpUCTA/UIMYECKask pelIETKa,
TUMBl  XUMUYECKUX  pPEaKIUH, PpacTBOP, DJICKTPOJMUTHI, HEIICKTPOJIUTHI,
AJIEKTPOJIUTHYECKAsT JUCCOLMAIMSI, OKHUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW pEaKkIUh, XUMHYECKOE pPaBHOBECHUE); TECOPUM M 3aKOHBI (Teopusd
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuid 3akod Jl. M. Mennaeneesa,
3aKOH COXPAaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUN S3BIK XHUMHH,
MHUPOBO33PCHUYECKHUE 3HAHMS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBJICHHH, (DaKTOJOTHYCCKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIy4eHUH M 0€3011aCHOM HCIIOJb30BAHUN BAKHEHIITNX HEOPTraHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHM BBISBISATH XapaKTCpHbIC IPU3HAKWA ITOHSTHMH,
YCTaHABJIMBATh UX B3aMMOCBA3b, MCIIOJb30BATh COOTBETCTBYIOIIME MOHATUSA MPHU
ONMHCAHUU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAICHHUI;

c(hopMHUPOBAaHHOCTh, YMEHHMH HCIOJb30BaTh XUMHYECKYI) CHMBOJIUKY JJIS
coctaBiieHuss (OpMYJ BEIIECTB W  YpPaBHEHMM  XHUMHUUYECKUX  pPEaKIIUH,



cuctematnueckyro HoMeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYEeCKUX BellecTB (yrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHLEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPEESATh BAICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COCIUHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3U (KOBAJEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOIHASI) B COCAUHEHUSIX, THII
KPUCTAJTMYECKOW PEeIIETKH KOHKPETHOTO BeIllecTBa (aTOMHAas, MOJIEKYJspHas,
HMOHHAs, METAJTNYECKas), XapaKkTep Cpelibl B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX
COCJIMHCHUM;

c(hopMUPOBAaHHOCTH YMEHUU yCTaHaBIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO HX COCTaBY K OIpeAeIEHHOMY KJacCy/TpyIine
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJIJIbl, OKCUJIbI, OCHOBaHUSI,
KHUCIIOTHI, aM(OTEpPHBIE TUIPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /I.
N. MenaeneeBa u AEMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYIO, O0BICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUUYECKUX »dJieMeHTOB 1—4 mnepuonoB Ileproanueckoid CUCTEMBI
xuMuueckux sjemeHtoB JI. M. MenngeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOWCTB XMMHYECKHUX 3JIEMEHTOB M MX COCIMHECHUW MO INEepuoiaM M
rpynmam [lepuoguueckont cucteMbl XUMUYECKUX 31eMeHToB /. 1. Menneneena;

chOpMHUPOBAaHHOCTh YMEHHMH  XapaKTepu30BaTh (OMUCHIBATH)  OOIIWE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JUYHBIX  KJIACCOB,
MOJATBEPAKIATh CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIAY HEOPraHUYECKUMU
BEIIECTBAMM C MOMOUIBIO0 YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHUUYECKHE PEAKIUU I10
pPa3IMYHBIM TIpU3HAKaM (YKCIY W COCTABY pEarupyroliydx BEIIECTB, TEIJIOBOMY
s dekTy peakiunu, U3MEHCHHIO CTEIICHEH OKHCIICHHUS JJIEMEHTOB, 0OpaTHUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHM COCTABIISITH ypPaBHEHUS PEAKIUN pazIHIHbBIX
THUIIOB, TIOJIHBIC M COKpAIIEHHBIC YPAaBHCHHS PEAKIIUA MOHHOTO OOMEHa, YIUThIBAS
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJTBEPKIAIOIIHEC
KAQYECTBCHHBIA COCTAB PA3JIMYHBIX HEOPTraHWYECKUX BENIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, IPUCYTCTBYIONIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;



c(OpPMHPOBAHHOCTh YMEHHH  pPACKPBIBaTh  CYIIHOCTh  OKHCIIMTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIUA MOCPEICTBOM COCTaBICHUS DJIEKTPOHHOTO OanaHca
3TUX pPEaKLUN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOM
pEeaKIuy OT PA3TMYHBIX (PAKTOPOB; XapaKTEP CMEIICHHS XHMHUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeEIIHETo Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHE TPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IOJTYYEHUSI CEPHOM KHUCIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTh NPEJICTABICHUNM OO0 OOIIMX HAYYHBIX MPHUHIMIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHYECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMEHUH MPOBOJWUTH BBIYHUCICHUS C WCIOJb30BAHHEM
TIOHSITHSI «MAacCoBast J0JIs1 BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIICHUN T'a30B MPHU
XHMHYECKUX PpEaKIMAX, MacChl BElIECTBA WU O0OBEMA Tra3oB IO HM3BECTHOMY
KOJIMYECTBY BEIICCTBA, Macce WM 00BEMY OJHOTO M3 yYaCTBYIOUIUX B PEAKIIMH
BEIICCTB, TEIIOBOr0 3((deKkTa peakinu Ha OCHOBE 3aKOHOB COXPAHCHHUS MAcCChI
BEIICCTB, PEBPAICHUS U COXPAaHEHUS DHEPTHH;

c(hOpPMHPOBAHHOCTh YMEHHI COOJIIOJIATh TIPaBUIIa MOJIB30BAHUS XUMHUYECKOM
NOCYyZIoOl W Ja00paTOpHBIM OOOpPYJAOBaHUEM, a TAaKXKE IpaBHJia OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHSIMH TIO BBIIOJHEHHUIO J1a0OpaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHUH TUIAHUPOBATh M  BBIMOJIHATH XUMUYECKUIA
HKCIIEPUMEHT (pa3iioKeHue MEePOKCHIa BOJAOpPOAa B MPUCYTCTBUHM KaTalu3aTopa,
OTpEJICTICHHE Cpellbl PACTBOPOB BEHIECTB C TIOMOIIBI0  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOW pPEaKIuH,
peakIMuu MOHHOTO OOMEHAa, KAayeCTBEHHBIC PEaKIMU Ha cyib(dar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHE IKCIEPUMEHTAIBHBIX 3a/ad IO
temaM «Metamibel» u «HemeTtamnb») B COOTBETCTBUM C MpaBUJIaMU TEXHUKHU
0€301acCHOCTH TPU OOPAIICHUH C BEIIECTBAMHU U J1a0OpPaTOPHBIM 000PYI0BAHHUEM,
MPEACTaBIATh PE3YJNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucH
YpaBHEHUI COOTBETCTBYIOIINX PEAKIUH U (HOPMYITUPOBATH BEIBOIBI HA OCHOBE ITHX
PE3YNIBTATOB,;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHYECKYIO
uHOpPMAINIO, TONYyYaeMyl0 U3 pa3HBIX HWCTOYHHKOB (CpeIcTBa MacCOBOMU
KOMMYHUKaIM, IHTepHET U ApyTHXx);

chOpMHPOBAHHOCTh ~ YMEHHA  COONIOAATh  MpaBWIa  IKOJIOTHYECCKHU
[1eJIeCO00pa3HOTO TOBEJEHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IIEJAX
COXpaHEHHUSI CBOETO 3J0POBBS U OKPYXKAIOIIEH TPHUPOAHOW Cpeibl, OCO3HABATH
OTTACHOCTH BO3JICHCTBHSI HA KUBBIE OPTaHU3MBI OTIPEICTIEHHBIX BEIIECCTB, TOHUMAS



cmpicn mokasarenss IIJIK, moscHSITP Ha mpuMepax CHOCOOBI YMEHBIICHHUS W
MPEIOTBPANICHHSI KX BPESAHOTO BO3ACHCTBUS HA OPTAaHU3M YEIIOBEKA;

JUTST OOYYarOIMXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHUS BEIISCTB W
XUMHYECKUX SBICHHM;,

JUIA CJETBIX W CIa0OBHAAIIMX OOYYaIONIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE INTAHUPOBAHUE
10 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Kontponbubie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebr
Pasznen 1. Teoperudeckne 0CHOBbI OPraHMYeCKOM XUMHH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHHMS OPraHUYECKNUX COCTUHEHNN A. 3
M. bytnepoBa
Hroro mo paznmeny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIEBOIOPOIBI — ATKAHBI 2
29 HenpenenbHbie yriieBo10pO/Ibl: aIKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYEeCKHE yriIeBOI0POIbI 2
24 [Ipupo1HBIE HCTOYHUKH YTIIEBOJOPOIOB U 3 1
HX mepepadboTKa
Uroro no pazneny 13
Pa3nen 3. Kucjopoacoaep:kaimue opraHu4ecKue coeuHeHus
3.1 Crnuptsl. ®eHon 3
39 Anbnerunsl. KapOoHOBBIE KHCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoasl 3 1




Hroro no pazaeny

13

Paznen 4. A3orcoaep:kanye opranHnyecKue coeuHeHnst

4.1 AmMuHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo paznery 3
Pa3nes 5. BoicokoMoJiekyJIsipHble COeIUHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBULIEE KOJIMYECTBO YACOBTIIO 34

[TPOI'PAMME




11 KIIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue pa3iesioB 1 TeM uugpoBbie
Ne n/m P Kontpoabubie | IIpakruyeckue (1wucp )
NMPOrpaMMbI Bcero oOpa3oBare/IbHbIE
padoTbI padoThI
pecypchbl
Paszgea 1. Teoperuyeckue 0CHOBbI XMMHMU
Crpoenue atromoB. [lepuoguueckuii 3akoH
11 n [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB 1. . MenneneeBa
19 Crpoenue BemectBa. MHOroo0pasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEaKIun 6 1 1
Hroro mo pazneny 13
Pa3nen 2. Heopranuueckasi XuMus
2.1 Mertasbt
2.2 Hemeranbt 1
53 CBsi3b HEOPraHUYECKUX U OPraHUYECKUX 5
' BEIIIECTB
Uroro no pazneny 17
Pa3zpen 3. XumMus u ;Ku3HbL
3.1 XUMHUS U KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHMUE

10 KUIIACC
KosmmyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
n/n Tema ypoka Bcero Konrpoabrbie | Ipatririeckite u3y4yeHus A oOpa3oBare/ibHbIe
padoThI padoTbl pecypebr
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoeHHUs] OPraHUYECKUX
2 coemuaeHnit A. M. bytneposa, eé 1
OCHOBHBIE MOJIOKEHUS
[Ipencrasnenue o knaccupuKayuu
3 opranndeckux Beuiects. Homenknarypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHbI: COCTaB U CTPOCHHE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan 1 3TaH — IpocTeHIme 1
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 DOTUJIEH U IPONIUJIEH — MPOCTEHIIINE 1
MIPE/ICTaBUTENH aJTKEHOB
8 IIpaktuyeckas padota Ne 1. «Ilomyuenue 1 1
STWJIEHA U U3yYEHHUE €r0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa 1 pC3HUHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKUN P,

10
AneTuniieH — npocTerini
MPECTaBUTEIb AJIKHHOB

11 BrIunciieHns 1o ypaBHEHHIO XMMUYECKON
peaxiuu

12 ApeHbl: 6eH30J1 ¥ TOJTyO0JI. TOKCUYHOCTb
apeHoB

13 ['enetrnueckas cBs3b YIi€BOAOPOIOB,
MPUHAUISKANINX K Pa3IMYHBIM KTaccaM
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE
rasbl, HepTh ¥ MPOAYKTHI €€ epepadboTKH
IIpupoaHble HCTOYHUKHU YTIIEBOAOPOIOB!

15 MIPUPOJIHBIN a3 U MOMyTHBIC HePTSIHBIC
ra3bl, HeTh U MMPOJYKTHI €€ epepadbOTKH

16 KonTposnpHast pabota no paszaeny
«YTI€BOAOPOIBI»

17 [IpenenpHble OTHOATOMHBIE CIIMPTBHI:
MeTaHoJI 1 3TaHoJ1. BogopoaHas cBs3b

18 MHOroaToMHbl€ CIIUPTHI: STUIICHIIIUKOJIb
U TIMLEPUH
@DeHoJI: CTPOCHUE MOJIEKYJIBI,

19 (bu3nUecKre 1 XMMHUYECKHE CBOMCTBA,
[IpUMEHEHHE

20 Anpaerunsl: popMabaeru U

alncTaabACTU . AI.[CTOH




OHOOCHOBHEBIE TPEIETbHBIE KAPOOHOBBIC

2l KHCIIOTBI: MypaBbUHAS U YKCYCHAS

29 [Ipaktuyeckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas ¥ OJICHHOBASI KUCIIOTHI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 MBp11a Kak COJIM BBICIIIHX KapOOHOBBIX
KHCIIOT, UX MOIOIIee JICHCTBUE
CrnoxHbIe 2()UPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponus, npuMeHeHue,
OuoJIoTHYecKasi poJIb )KUPOB
VYrneBopl: cocTaB, KiaccupuKarius.

27 Bakneiiue npeacTaBUTENN: TIIIOKO3a,
bpykTo3a, caxaposa

o8 Kpaxman u nemirono3a Kak IpUpoIHbIE
MOJIUMEPBI
KonTponbnas pabota o pazaeny

29 «Kucnopoiconepxaiiiue opraHndeckre
COCIIMHEHUSD)

30 AMUHBI: METUJIAMUH U aHUITH
AMUHOKHCTIOTHI Kak aM(pOTEpHBIE

31 OPraHUYECKHUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. [lentu sl

39 benku kak nmpupoaHbie

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA




33 OCHOBHBIE TTOHATHS XUMHUH 5 1
BBICOKOMOJICKYJIAPHBIX COCANMHCHUU
OcHOBHBIE METOJblI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
ITnacTMacchl, KaydqyKH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOBTIIO 34

[TPOTPAMME




11 KIIACC

Ne
n/u

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabHubie
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4yeHHus

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBarejibHbIE

pecypcsl

XUMHWYECKUI IIIEMEHT. ATOM.
DneKTpoHHAs KOH(DUTYpaIHsi aTOMOB

[Tepuonueckuii 3akoH u Ilepnoanueckas
CUCTEMAa XMMHUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOCHHSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX COCIUHEHMMI
10 TPyMIaM U eproiaM. 3Ha4CHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3jemenToB .M. MenngeneeBa
B Pa3BUTHHU HAYKH

CrpoeHue BenecTBa. XMMHUYECKasl CBSI3b,
e€ BUJIbI; MEXaHU3MbI 00Opa30BaHUS
KOBAJICHTHOM CBsI3U. BoiopoiHas cBs3b

BajneHTHOCTB. DIEKTPOOTPHUIIATEIIBHOCTb.
Crenenb okucieHus. Bemecrra
MOJICKYJIIPHOTO U HEMOJICKYJISPHOTO
CTPOCHHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIOUIHEIE PacCTBOPHLI.
MaccoBas 10JIs BElIeCTBa B pPacTBOpC




Knaccudukanus u HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUMN.
['enernueckas cBsi3b HEOPraHUUECKUX
BEILECTB, Pa3JIMYHbIX KJIacCOB

Knaccugukamms XAMIHYECKUX peakunui B
HEOPraHUYECKOW U OPraHUYECKON XUMUH.
3aKOH COXPaHEHMsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILEHUS YHEPTUHU ITPH
XUMUYECKUX PEAKIMAX

Ckopoctb peakuuu. O6paTuMble peakLuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas pabora Ne 1. «Bnusinue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

11

DIIEKTPOTUTHYECKAS! TUCCOIIHAIIN.
[Moustitue o BogopoaHom nokasarere (pH)
pacTBopa. Peakiinu HOHHOTO OOMEHa.
I'uapoIin3 OpraHuyecKuX U
HEOPraHMYECKHUX BEIIECTB

12

OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE
peakiuu. [Tonsitue 06 amekTponuse
pacIiaBoB U PacTBOPOB COJIei

13

KonTponbnas paboTa o pazaeny
«TeopeTnyeckne OCHOBBI XUMUM»

14

Metannel, UX IOJIOKEHHUE B
[Iepronnueckoi cuCcTEME XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOoeHHs aTOMOB. O01IHe
(u3nuecKre CBOKCTBA METAIJIOB




15

CrinaBbl METaIOB. DIEKTPOXUMHYECKHUI
PsAI HAIPSKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPHid, KA, KAJIbIIUH,
MarHui, aJJIOMUHUAN) U KX COSTMHEHUIA

17

XUMUYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHUH

18

XuMHUYeCKHe CBOMCTBA IIMHKA, KeJIe3a U UX
COCIMHEHU I

19

[Ipaktudeckas padota Ne 2. "Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«Meramb"

20

HemeTtamnel, BX MOJIOJKEHUE B
[Teproaueckoil cucTeMe XUMHYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHUS aTOMOB

21

®du3nYeCcKre CBOMCTBA HEMETAIIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpOJia, cephl, pocdopa u yriiepoaa)

22

XHWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPHI U
HUX COEINHEHUMN

23

XHUMHYECKHE CBOMCTBA a30Ta, (hochopa u
UX COEIUHEHUMN

24

XUMHUUYECKUE CBOMCTBA YIIePOaa, KPEMHUS
U UX COeIUHEHUU

25

[IprmeHeHne BaXKHENIITMX HEMETAIIOB U UX
COeIMHEHUI




26

O0001IeHNEe ¥ cCHCTeMAaTU3alis 3HAHHUH 110
teMme «Hemeramnery. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN 1
TEPMOXUMHYECKUE PACUETHI

27

[Ipaktuyeckas padota Ne 3. «Pemenue
JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME
"HemeTtasmibl"»

28

KonTtponsHas padbora o remam
«Metamael» 1 «HemeTamwis)

29

Heoprannyeckue u opranudeckue
kucnoTel. Heopranuueckue u
OpraHMYEeCcKre OCHOBAHUS

30

AmboTepHbIe HeOpraHUYeCKrue U
OpraHuveckue coequHeHus. I eHernyeckas
CBSI3b HEOPTaHUYECKUX U OPTraHUUECKUX
BEIIECTB

31

Ponb xumMun B o0ecrieueHnu
AKOJIOTUYECKOU, SJHEPTeTUYECKON 1
MUIIEBOM 0€301MaCHOCTH, PA3BUTHH
MEIUIIIHBI

32

[IpencraBienust 00 OOMIKUX HAYYHBIX
MPUHIIMIIAX TIPOMBIILICHHOTO TIOTYYCHHUS
BAXHEHIINX BEIIECTB

33

Yenosek B MUPC BCUICCTB U MAaTCPUATIOB

34

Xumus u 3J0POBBEC UCIIOBCKA

OBIIEE KOJIMYECTBO HACOB I1O
I[TIPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 1JIAA YHEHUKA

» Xumus / I'abpuensu O.C., OctpoymoB W.I'., Cnaako C.A., AKIIMOHEPHOE

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKUE MATEPUAJIBI JIJISI YUUTEJISA
INa6puensn O.C., CnaakoB C.A. Xumus. bazossiii ypoens. 10 kiacc.

Metoauyeckoe mocooue

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

videouroki.net

multiurok.ru

resh.edu.ru






	имени Героя Советского Союза Д.М. Карбышева»
	учебного предмета «Химия. Базовый уровень»
	Теоретические основы органической химии
	Углеводороды
	Кислородсодержащие органические соединения
	Высокомолекулярные соединения
	Теоретические основы химии
	Неорганическая химия
	Химия и жизнь
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	7) ценности научного познания:
	Овладение универсальными учебными познавательными действиями:
	2) базовые исследовательские действия:
	3) работа с информацией:
	Овладение универсальными коммуникативными действиями:
	Овладение универсальными регулятивными действиями:

