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MNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE cpemHero obmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanuuny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOlt 00pa30BaTEIbHOM MPOTpaMMbl CpeAHEro oOIero o0pa3zoBaHUs
(®OIT  COO), npencraBaeHHbIXx B DeaepasbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenoaaBaHust
ydeOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX opraHuzainusx Poccuiickoi
@denepanuy, peamu3yIOIIMX OCHOBHBIE O00pa3oBaTelibHbIE TMPOrPaMMbl, H
OCHOBHBIX TONIOKeHU «CTparerud pa3BuTUsL BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuon o 2025 roma» (Pacnopspkenue [lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY IOAXOA0OB K pa3pabOTKe MpOrpamMMmbl IO XUMHUH, K ONPEIEICHUIO
oOmielt crpaTeru 00y4ueHus, BOCIUTAHUSI U Pa3BUTHs 00YUaIOIIUXCSl CPEJICTBAMU
yueOHoro npeamera «Xumus» s 11 kigaccoB Ha 0a30BOM YPOBHE COCTaBUIIM
koHuenryanbHble nonoxkenus GI'OC COO o B3auMO0OOYCIOBIEHHOCTU LIEJEH,
collep KaHMs, pPE3yJbTaToB OOy4deHUsT W TpeOOBaHM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMU
00111e00pa30BaTEIbHON  OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThlO HUX
oOpazoBaHHOCTH. OHO CIYXXKHT 3aBEpIIAIONIUM OSTallOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEHW, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHUsA. OTH I[EHHOCTU KacaroTcs
MO3HAHUA 3aKOHOB IPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbl
YeloBeKa, a TakXKe 3KOJOTMYeCKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TpHUPOAHOW cpene. Peanmnsyercs xumuyeckoe 00pa3oBaHHe
o0yyJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUsSD», COJIEp)KaHHE M IOCTPOEHHE KOTOPOIro ONpeNeeHbl B
mporpaMme 10 XUMHUHU C YYETOM ChHenu@uKd HAyKd XUMUU, €€ 3HAYeHUS B
MO3HAHWUU TPUPOJBl U B MaTePUATBLHOM >KM3HU OOIIECTBA, a TaKKe C Y4ETOM
oOumuMx 1eaeld W MPUHLHUIOB, XapPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpesiHero ooiero oopasoBanus B Poccuiickoit denepanuu.

XuUMHsI KaK AJI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPaeT 0COOYyI0 pojib B
COBPEMEHHOW IUBUJIM3AIIMM, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOU KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJBI M YEJIOBEKa, KOTOpoe (POopMUPYETCS B XUMHH Ha OCHOBE IMOHUMAHUS
BEIIECTBEHHOTO COCTaBa OKPYKAIOUIETO MHUpPa, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYSI C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUsS CTaja
HEOThEMJIEMOH YaCThI0 MUPOBOI KYJIbTYPhI, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyJAa W JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHUSI KaK Hayka
CO3MJATENbHAs, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlieHA Ha pEIICHUE
rJI00AIbHBIX  MPOOJIEeM YCTOWMYMBOTO pAa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI O€30MaCHOCTH U OXPaHBI 3JI0POBbSI.

B cootBercTBUM ¢ OOMMMM UEISIMH W TMPUHIMIAMU CPEIHETO OOIIero
oOpa3oBaHUs coAEepKaHUE npeaMeTa «XUMUD» OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO  Ha  OOMIEKYJIbTYPHYIO  TOJATOTOBKY  OOYyYaromuxcs,
HEOOXOIUMYIO MM JIJIsi BHIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIIECUTHOTO
BKJIIOYEHUSI B KHU3Hb COLIMYMa, MPOJIODKEHHUST OOpa3oBaHUsA B Pa3IUYHBIX
00J1acTSX, HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMHUEH.

CocTaBastomiuMu  TIpeAMeTa «XUMHs)  SBISIOTCS 0a30BbIE KypChl —
«Opranuyeckas xumus» u «OOmas M HEOpPraHUYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUM M0 HEOPTaHMYECKON XUMHUHU (C BKIIOUECHHEM 3HAHUU U3 OOLIEeH XUMUH) U
OpraHn4eckor xumMuu. @OpMUpPOBAHUE JaHHOU CUCTEMBI 3HAHWW NPU U3YUYCHUU
npenMera 00ecreYrMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas XuMmus» copmMupoBaHa B MporpamMme MO XHMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0Jla K M3yYEeHHIO YuyeOHOro wmarepualia U 00yCJIOBIIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHUYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XHMHUHM BEIIECTBA
paccMaTpUBAKOTCA Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKK€ Ha YPOBHE CTEPEOXHUMHUYECKHX U BJIEKTPOHHBIX
MpeACTaBIeHU O cTpoeHun BemiecTB. CBeneHUsT 00 U3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB JO CIOXKHBIX OMOJOTHYECKHU
AKTUBHBIX COCIMHEHUW. B Kypce OpraHnyeckod XUMHM TMOJYy4YarOT pa3BUTHE
chopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs NEpPBOHAYAILHBIC
MPEJCTABICHUS] O XUMUYECKON CBSI3U, KIaCCHU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU PEAKIINU.

[Ton HOBBIM yrJIOM 3peHusi B mpeaMeTe «XUMHs» 0a30BOro YpPOBHS
paccMaTpUBAETCsl M3YUYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
TEOpETUYECKH MaTepuadl U (AKTOJOTHYECKHE CBEJICHMUsI O BEIIeCTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» OOy4YarolMMCsl MPEIOCTaBIsAECTCS BO3MOXXHOCTh OCO3HATh 3HAUYCHUE
NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3HIIHM,



rIIy0oke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMA OSTOTO 3aKoHa — OT
006o01m1aromien 10 0OBICHSIONMIEH 1 MPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaKHEMIIUX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMHUUECKUX PEAKIUSAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAHUS JIOMOJIHSAETCA B Kypcax 11 kmaccoB ajneMeHTamMu
COZIEpKaHMs, UMEIOUIUMHU KYyJIbTYPOJIOTUYECKUI W NPUKIAAHON XapakTep. OTH
3HaHUS CIMOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3M XUMHH C APYTUMU HayKaMu,
PacKphIBaIOT €€ POJib B MO3HABATEIBHON U MPAKTUYECKON JEATEIBbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXXEHUS K MPOIIECCY TBOPUYECTBA B 0OJIACTU TEOPUH
U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, IOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS
B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh HH(OPMALUIO U TPUMEHITh €€ JUIsl TOMOJIHEHUS
3HAHUH, PEUIEHUS UHTEJUIEKTYaIbHbBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEI0BATEIIbCKUX
3amay. B menom coaepkaHue y4eOHOTro mpeaMera «XUMHUSD» JaHHOTO YPOBHS
W3YUYCHUS OPUEHTUPOBAHO Ha dbopmupoBaHue y oOy4Jaronmxcs
MUPOBO33PEHYECKON OCHOBBI [IJIsl MOHUMAaHUST (PUIOCODCKUX HIEH, TaKUX Kak:
MaTepUaibHOE  €IMHCTBO  HEOPraHMYECKOr0 M OpPraHUYecKoro  Mupa,
00yCJIOBJIEGHHOCTh CBOMCTB BEIIECTB MX COCTABOM MU CTPOCHHUEM, MO3HABAEMOCTH
IIPUPOJHBIX SIBJICHUU IyTEM JKCHEPUMEHTA U PELICHUS IIPOTUBOPECUUM MEXKIY
HOBBIMHU (DaKTaMU U TEOPETUUECKUMHU MPEANOChUIKAMHU, OCO3HAHUE POJIU XUMUU B
pEIIeHNH  DKOJIOTMUECKHX mpobieM, a Takke TmpoliemM  cOepexeHus
ADHEPreTUYECKUX PECYPCOB, ChIPbS, CO3IAHUS HOBBIX TEXHOJOTHI U MaTEPUAJIOB.

B mane pemeHuss 3aga4  BOCHUTAHUs, PAa3BUTHS W COLUATM3AIUU
0o0yyYaromuxcsi MPUHATHIE MNPOrpaMMOM MO XHUMHUHU MOJIXOJAbl K OINPEIEICHUIO
COoepKaHUSI ® TIOCTPOEHHUS TpeIMeTa MpeaycMaTpuBaloT (hopMupoBaHme
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUHM, wuMelomuX 0a30Boe 3HAYECHHE IS
pPa3IUYHBIX BHJOB JIEIATEIbHOCTU: peuleHus MnpoOjeM, IOUCKa, aHaiu3a u
00paboTKH MH(POPMALIH, HEOOXOIUMBIX 711 IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HUCCIEN0BATENbCKONM AEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUHU.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CpeHEro oliero o0pa3oBaHus, MpU ONPeIeICHUN
COJIEpKATENIbHOW XapaKTepUCTUKU LeJed W3yYeHHs MIpeAMETa HaIpaBICHHEM
NEPBOCTETIEHHOW 3HAYMMOCTH TPAJUIUOHHO NpU3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
NESATETLHOCTHA YeJOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUSI TAKOM MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHUs
IpeAMETA SIBJISIETCS BIIOJHE ONIPaBIAaHHbBIM.



CornacHoO JaHHOM TOYKE 3pEHUS TJABHBIMHM LEISMH U3Y4YEHHUs IpeameTa
«Xumus» Ha 0a30BOM YPOBHE SIBIISIIOTCSI:

e (¢opMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaKk BaKHEUIIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIOYeBbIe TOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHUMHH,
OCBOCHME $S3bIKA HAyKH, YCBOCHHE U IIOHMMAHHUE CYIIHOCTU TOCTYIIHBIX
000011IeHUI A MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMJIEHHUE C HCTOpHUEH
UX PA3BUTHUS U CTAHOBIICHHS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAUMBIX JUIsi MPUOOpETEHUS
YMEHUN OPUEHTUPOBATHCS B MHUPE BENIECTB M XUMHYECKHX SIBICHUH,
MMEIOIIUX MECTO B IPUPOJIE, B PAKTUYECKON U IIOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U OOBSICHEHMEM XHUMHUYECKOTO DSKCIEPUMEHTa, COOJIOJIEHUEM TMpaBUII
0e30macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsany ¢ atuMm, comepkarenbHas XapaKTEpUCTHKA LIEJIEW U 3aa4 U3YUYECHUs
MpeIMeTa B MPOrpaMMe MO0 XMMHUM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU
C HOBBIMH MPUOPUTETAMH B CUCTEME CpefHero obimiero oopazoBanus. CerogaHs B
NpernojlaBaHu  XUMHM B OoJiblIel  CTeNneHW OTHAETCS  NPEeArnoYTeHHe
MIPAaKTUYECKOH KOMIIOHEHTE COAEpKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTebHOM OpraHu3aliu, BIaJCIOLIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAILHOM TPaAaMOTHOCTBIO, TO €CTh CIOCOOAMHU H
YMEHUSMHU aKTUBHOTO MOJIYYEHHS 3HAHUN U NPUMEHEHUS UX B PEAIbHOW KU3HU
JUISl pELICHMS] TPAKTUYECKUX 3a]1a4.

B cBi3m ¢ 3TUM npu u3ydeHUH npeaMera «XHMUsS» JOMUHHPYHOLIEe
3HaUEHHE MPUOOPETAIOT TAaKKE LIENU U 3a]]a4H, KaK:

ajanTanus oO0y4aroluXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUpA,
(bopMHpOBaHWE  MHTEJUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHIO TPAMOTHBIX
pPELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUSX, CBA3AHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

dbopmupoBaHue y OOyYarOIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAUYEHUE [JIs Pa3IMYHbIX BHUOB
JESTENBHOCTU: PEeIlIeHUus MpoOseM, MOUCKa, aHau3a U o0paboTku MHOpMaIuy,
HEOOXOAMMBIX JUIsl MPUOOPETEHUs! OIbITa JESTENbHOCTH, KOTOpas 3aHUMAET
BA)KHOE MECTO B TO3HAHMM XUMHH, a TaKXK€ Ul OLEHKH C ITO3HUIUHI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPTAaHU3M YEJI0BEKA U MPUPOIHYIO CPENY;



pa3BUTHE MO3HABATEJIbHBIX HMHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00yUYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSIMH, MCTIOIH30BaTh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJIsl IOMCKA M aHajdu3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMN XUMUYECKOTO COIEP KAHNUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUTUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIILJIEHUs, HA0II0AATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUJIAHUPOBAHUH W TPOBEACHUH XUMHUYECKOTO
HKCIEPUMEHTA;

BOCIIUTaHUE Yy OOydammmxcsd YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HaIpaBJIC€HHOCTH XMMHH, €€ Ba)XHOW pPOJM B PEIICHUU TI00aNbHBIX HpoOiIeM
PALMOHAIBHOTO MPUPOJIONOIb30BaHMS, OMOIHEHUSI YHEPTETUYECKUX PECYPCOB U
COXPaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTrO
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCTIONIb30BAaHUS TIOJYYCHHBIX 3HAHWM I TPUHATHS TPAMOTHBIX PEHICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBICHUSIMHU.

B yuebHOM 1muaHe cpenHero oOuwiero oOpa3oBaHUs MpeaMeT «XHUMUS»
0a30BOr0 YpOBHS BXOJIUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAyUYHBIE
MPEAMEThBD.

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUU, HA 0a30BOM ypOBHE
cpeaHero odmero obOpaszoBanus, cocraBisger B 11 kmacce — 34 gaca (1 dJac B
HEJIEIIO).

B yue6nom mnane MBOYVY «lllkona Ne 26» na 2023-2024 yueOHbIN roj Ha
n3ydyeHne mnpeamera Xumuu B 11 kmaccax orBoauress 1 wWac B Heaemo.

B 11 «A» ximaccax B COOTBETCTBUU C KaJeHIAPHBIM Y4YeOHBIM Tpadukom
paccunTaHbl Ha 34 yaca.

KajennapHblii JIaH BOCIIMTATEAbHOV PA00ThI 1151 00Y4YAIOIIMXCH CPEIHEro
o011ero oopa3zoBaHus

Moayab «IIK0JIbHBIH YPOK»

OpHeHTHPOBOYHO
Jllena, coobiTusi, | Kiaccol e BpeMs
OTBeTCTBEHHBIE
MepOoNPUATHSI MPOBeIEeHUs
NuannuupoBanue u 10-11 | B Teuenue roma Yuurena-npeIMeTHUKA
MO I/IePIKKa
HCCIIEI0BATEIBCKO

U IeATeILHOCTU
IIKOJbHUKOB B
pamMKax
peanu3ald UMH




HHIANBUAYAJIbHBIX
HCCICI0BATCIbCKH
X IIPOCKTOB

Bosneuenue
yqamnxcsi B
KOHKYPCHYIO
AKTUBHOCTbD,
OJIMMITHAIBI

10-11

B Teuenue roma

Vuurens -IIpEAMETHUKN

CenTs0pn

Briaouursb
MOIYJIb B TEMY
YpOKa

Kuaace

Yucio

OTBeTCTBEeHHbIE/TIPEAMETHI

JleHb 3HaHUM

10-11

ytII/ITCJIFI-HpeJIMeTHI/IKI/I

JleHn
COJTMIAPHOCTH B
6oprde ¢
TEPPOPHU3MOM

10-11

y‘-II/ITeJBI-HpeI[MeTHI/IKI/I

OkTs0pb

Hosiopb

MexyHapoaHblIi
JI€Hb
TOJICPAHTHOCTH

10-11

16

Yuurens-npeIMeTHUKU

JleHb Matepu B
Poccun

10-11

26

y‘-II/ITCJ'Iﬂ-HpCI[MeTHI/IKI/I

Jlexkadpb

MexyHapoaHbIi
JI€Hb MHBAJINJOB

10-11

ytII/ITCJIFI-HpeJIMeTHI/IKI/I

Henb Koncturyuumn
Poccuiickoit
denepaunn

10-11

12

Yuurensa uctopuu

®eBpaib

Jenb poccuiickon
HayKH

10-11

Vuurens -IIpEAMETHUKN

JleHp 3alIUTHUKA
OrteuecTBa

10-11

23

y‘-II/ITCJ'Iﬂ-HpCI[MeTHI/IKI/I

Maprt

MexyHapoaHbIi
JKEHCKHUH eHb

10-11

ytII/ITCJIFI-HpeJIMeTHI/IKI/I

Maii

MexyHapoaHbIi
JIEHb CEMbU

10-11

15

ytII/ITCJIFI-HpeJIMeTHI/IKI/I




COILEPKXAHUE OBYUYEHUA
11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHU

XuMmuueckui anemMeHT. Atom. fapo aroma, HW30TONBL. ODJNEKTPOHHAsA
000J10UKa. DHEPreTUYECKUE YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezesieHus] 3JIEKTPOHOB MO OpOHUTaIsiM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOHPUTypalusi aTOMOB.

[lepnognuecknii 3akoH u Ilepuoanueckas cucreMa XMMUYECKUX DJIIEMEHTOB
JI. 1. MenneneeBa. CBs3b NEPUOAUYECKOrO 3aKOHA U llepmoanMdeckor CUCTEMBI
xuMuueckux aneMeHToB J[. M. MenzaeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOXKHBIX BEIIECTB IO TPyINIaM M TEpHOJaM.
3Ha4YeHUe NMEPUOANYECKOIO 3aKOHA B PA3BUTUHN HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBsI3b. BHJIbl XUMHYECKOW CBSA3U
(KoBaJIeHTHasl HETOJISIpHAsl M MOJIApHAasi, MOHHAs, MeTaJIMueckas). MexaHU3Mbl
o0pa3oBaHHs KOBAJIEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIH M  JIOHOPHO-
akuentopHsiil). Bonmopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okuciieHrsa. IOHbI: KATUOHBI 1 AHUOHBI.

BemectBa  MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
IOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.

IlonaTne o aucnepcHbIX cucreMmax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEIECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEIMHEHU. Howmenxknatypa
HEOPraHUYECKUX BEIIECTB. | €HETHMYECKas CBA3b HEOPraHUMYECKHUX BEIECTB,
IIPUHAJIEKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas  peaknusa.  Kiaccupukanus — XMMUYECKHMX — pEeaklui B
HEOPraHMYEeCKONM M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUsS MACChl BEILECTB,
3aKOH COXPAaHEHMS U MIPEBPALLEHUS SJHEPTUHN IPU XUMUYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3in4HbIX (hakTopoB. OOpaTtuMble
peakiuu. XuMHUYECKOoe paBHOBecHue. @DaKTOpBI, BIMAIOIIME HA COCTOSHUE
xumuuaeckoro pasHosecus. IIpunnun Jle [larense.

Onextponutryeckas auccounanusa. CUibHbIE U cadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTPaAIbHAs, IEIOYHAS.

OKHCIINTEIBbHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.



OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEUIECTB M WX MpEeBpallCHUN:
nemoHctpanusa tabmun «l[lepuonnueckas cuctema xumudeckux snemeHtos . U.
MenneneeBay, u3ydeHUE MoOJeNed KPUCTAUIMUYECKUX PEHIETOK, HAOII0JICHHE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCUAA
BOJIOPOJA B MPHUCYTCTBUMU KAaTAIM3aTOPA, ONPEAEIEHUE CPEJIbl PACTBOPOB BEILIECTB
C TOMONIbI0 YHUBEPCAIBHOIO HWHIUKATOPA, PEAKIMH HOHHOTO OOMeEHa),
MIPOBEJICHUE TTPAKTUUECKON paboThl «BiusiHue paznuyHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIIUm».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX peakuuid, B TOM YHCIE
TEPMOXMUMHUYECKNE PACUETHI, PAcU€Thl C HCIOJB30BAHUEM IOHATHUS «MAacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxxenne HemetaiuioB B lleproamyeckon  cucreme
xumuueckux sieMeHtoB JI. M. MeHneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyuecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONHSI HEMETaUIoB (Ha MpUMEpe
KHCJIOpO/a, cephl, hochopa u yriaepoa).

XVMMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAJIOB (TaJlOT€HOB, CEphl, a30Ta,
docdhopa, yriepoga U KpeMHHMs) W HMX  CO€AMHEHUH  (OKCHJOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMU.

Mertamnel. [lonoxenne meraiuioB B [lepuoaudeckor cucTeMe XUMHYECKHAX
sanemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. O0mue guiznueckue cBoiicTBa MeTamuioB. CIiiaBbl METaJIOB.
DNEKTPOXUMHUYECKUN PSiJT HAMIPSKEHUI METaJIOB.

XHWMHUYECKUE CBOWCTBA BAKHEHIIUX METAJJIOB (HATPUM, KaJlui, KaJbLIHM,
MarHui, alFOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl nomyyeHus: MetamuioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS BEUIECTB M WX MpPEBpaIlCHUN:
M3YUYCHHE KOJUICKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HAOJIOJIEHWEe M OIUCAHHE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHUIA ATIOMUHHUS C PACTBOpaAMU
KHUCIIOT U LIEJIOYEH, KaYeCTBEHHBIE PEaKIIMN Ha KATUOHBI METAJJIOB).

Pacuétnrble 3amaun.

Pacuétsl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY
BEII[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJHO
13 BEILIECTB UMEET MPUMECH.



XHUMHA ¥ KU3HDb

Ponp xuMum B oOecriedyeHUH SKOJOTHYECKOM, SHEPreTHUYECKOW U IHUILEeBOM
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAy4YHBIX METOJaX MO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIHHM.

[IpencraBimennss 00 OOMMX HAYYHBIX TMPHHIUMIIAX  ITPOMBIIIJICHHOIO
MOJIYYEHUSI BAXKHEUIIINX BEIIECTB.

UenoBek B MHUpPE BEHIECTB M MAaTEPUATIOB: BAXHEUIIUE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKUIHOHHBIE MATEpHUabl, KpPACKH, CTEKIO, KEpaMHKa,
MaTepHuaibl Ui 3JCKTPOHUKH, HAHOMAaTE€pHUasbl, OPTaHUYECKHUE U MHUHEPAJIbHBIE
yao00peHus.

XuMHUs W 30POBbE YEIOBEKA: MPABUJIA MCIOIB30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MACHOTO UCIIOIb30BaHUS MPEMAPATOB OBITOBOM XUMHUU
B ITIOBCEIHEBHOM KU3HU.

MexrpeaMeTHbIE CBA3U.

Peanuzanust  MeXnpeAMETHBIX  CBsA3€H MpU  HM3YyYeHHH  oOlmed u
HEOpPraHM4eCKorW XumMuu B 11 Kiacce OCyIIECTBIAETCS Ye€pe3 MCIOJIb30BAHUE KaK
OOIIUX ECTECTBEHHO-HAYYHBIX IIOHATHH, TaK W TIOHATHH, SBIISIOIIHXCS
CUCTEMHBIMHU ISl OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: HAay4YHbIM (DAKT, TUIOTE3a, 3aKOH,
TeOpusi, aHalu3, CHUHTE3, Kilaccuukamus, MEePUOJAUYHOCTb, HAOIIOJACHUE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusznka: MaTepusi, SHEPTUsi, Macca, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, (PU3NUECKUE BEIUYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kjeTka, opraHu3M, DJKocHcTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIUBO,
pPECYPCHL.

TexXHOJIOTHS: XUMHUYECKAs] MPOMBIIUICHHOCTh, METALIYPIUs, MPOU3BOJICTBO
CTPOUTENBbHBIX MaTEpPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, MHUIIEBAs
MPOMBIILJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MPENnapaTroB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAIIOB,
BJICKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4arolMMHUCS MPOrpaMM CpeAHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM U TOpeaMeTHbIM). HayuHo-meroanueckoil OCHOBOM — JUIs
pa3pabOTKHU IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrPaMM CpPEIHEro OOLIEro
00pa30BaHUsI SABJIAETCS CUCTEMHO-AEATEILHOCTHBIN MOAXO/I.

B COOTBETCTBHHM € CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs IpeIMeTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJINYMe MOTUBALUU K O0yUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAULIMKA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, NPUCYIIMMH LEIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUs IpeameTa «XHMHS» JOCTUTalTCs B
€AMHCTBE YYEOHOM M BOCIUTATEIbHOM JAESATENIBHOCTU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMd POCCHUMCKOrO TPakJIaHCKOTO OOILECTBa, MPUHATHIMU B OOLIECTBE
HOpMamMM W [paBWIaMHU  [OBEJCHMS, CHOCOOCTBYIOUIMMH  IpoLEeccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBIIEHUS JIMYHOCTH
00yJaroITIXCsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHS»  OTPAKAOT
Cc()OPMUPOBAHHOCTh OIBITA II03HABATEIBHOM W TPAKTUYECKOM JEATEIBHOCTH
oOy4Jaronmxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpak1aHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYarOIIUMHUCS CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY M MPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBWiaxX MEXINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4€OHBIX M MO3HABATENbHBIX 3a/1a4, BHIIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs], JIOTUKY H
apryMEeHThI IpYTUX MPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOIO OTHOLIEHUS K HCTOPUYECKOMY M HAy4YHOMY HacCJIEAUIO
OTE€UYECTBEHHON XMMUM;

yBaXEHHUsI K MpOIlecCYy TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUYECKOTO
NPUMEHEHUS! XUMHUH, OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAyKH €CTh PE3yJIbTaT
JUINTENIbHBIX ~ HAOMIOJAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

UMHTEpeCa W I03HABATEIbHBIX MOTHBOB B IIOJIYYEHUH M TMOCIEAYIOIIEM
aHaJin3e MHQOpMAaIMK O MEPEOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YEeCTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHN;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMU,
U NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHHBATh CBOE IOBEACHUE U IIOCTYNKM CBOMX TOBApUILEU C
NO3ULMI HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IOCIEIACTBUN ITUX
ITOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHHs LEHHOCTEH 370poBOro MW Oe30macHoro obOpas3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3UYECKOMY U
IICUXWYECKOMY 370POBBIO;

coOmtoieHus1 mpaBui O€30MacHOro OOpalieHusi C BEIIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH,

[NOHMMAaHUS LEHHOCTH MPaBWI HWHIUMBHIYAIBHOIO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIE0BATEIbCKOM
NESATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX  BHJAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PpEIICHWM MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANPaBJIIEHHOCTH (B paMKax CBOET0 KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUYEHHUI0 MPOodecCuil pa3IudHoro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUIN M0 XUMHH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIbHOW TpaeKTOpUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX >KH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTeN 0011IeCTBa;

6) 3K0J1I0rH4eCKOro BOCIMTAHMS

HKOJIOTUYECKHU I1eJIeCOOOPA3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY
CYILIECTBOBaHHUS )KU3HH Ha 3€MIIE;

MMOHMMAaHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX TMpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATILHON CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWIKEHUW XUMHH  JUIS
pelIeHNs BONPOCOB PALlMOHAIBHOIO MPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IMPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOJHON Ccpejle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJIUYMS Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIbITA JeSATeTbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPaKTUKE, CIOCOOHOCTM W yMEHHUS AaKTUBHO TNPOTHUBOCTOSITH HJICOJOTHH
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUS CHeUu(PUKM XUMUM KaKk HayKH, OCO3HaHHUS €€ pOJIu B
(GhopMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH TMpOoOJIeM COXpaHECHUS
IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXHOM poOJd B
CO37aHMHM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPhI, PEIICHUH TI100aIbHBIX TIPOOIEM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBONH U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBLI, 00ECTICUCHUHU YCIOBUU
YCIEIIHOTO TpyJa W SKOJOTMYECKH KOMMOPTHON KHU3HM KaXKIOrO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIIOHMMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUS SIBICHUI OKPY>KAIOLIEr0 MHUpa U
OPOUCXOASIINX B HEM U3MEHEHUH, yMEHUS JejaTh 000OCHOBAHHBIE 3aKIOYEHUS HA
OCHOBE HAy4yHbIX (DaKTOB M MMEIOLIUXCS [JaHHBIX C ULEJIbI0 MOJy4YEeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHMS IS
peleHus: IpoOJieM B PeabHbIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPBIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyY€HUIO HOBBIX 3HAHMM IO XHMHH B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTAM TpyJa B pa3iM4HbIX cepax NpodecCHOHaIbHON

NEATEIIbHOCTH.
METANIPEIMETHBIE PE3YJIBTATbBI

MetanpeaMmeTHble pe3ysibTaThl OCBOCHHS yU4e€OHOro mpeaMera «XuMUus» Ha
YPOBHE CpEeAHEr0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HAQUMMBIE IS (GopMHpOBaHHS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPa’Karolue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cHeUu(UKy METOJO0B IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPTUs, SBICHUE,
MpOILECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCccle0BaHne, HAOII0eHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (byHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMITETEHIINH 00YyYaroInXcs;
CHOCOOHOCTb oOyuarommxcs UCMOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBbIE YUYEOHBIE
JEUCTBHUS B II03HABATEIBHOU U COLMAIIBHOMN IIPAKTHKE.

MeranpenMeTHble PE3yJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHbIMU  TIO3HABATEIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JICUCTBUSAMU.

Osaanenne YHHBEpPCAIbHBIMH y4eOHBIMH M03HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOruvyecKue aeMcTBusi:

CaMOCTOSITENILHO  (OpPMYJIHpPOBaTh M aKTyaJlM3UpoOBaTh  IMpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENN JACATEIbHOCTH, 3aaBas MapaMeTpsl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AESATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIIO/Ib30BATh IIPU OCBOCHWM 3HAHWUM INPUEMBI JOTMYECKOIO MBIIUICHUS —
BBIJICIATh XAPAKTEPHBIE NMPU3HAKU MOHATHUN M YCTAHABIMBATH MX B3aHMMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS 1J1 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpPATh OCHOBAaHUSA M KPUTEpUU [UIS KIAacCU(UKAMU BELIECTB W
XUMHYECKUX PEaKIIUM;

YCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3W MEXAYy H3yYaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
AQHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX
SBIICHUSX, (DOPMYJIHPOBATH BHIBOJBI U 3aKIIOUECHHUS;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CHMBOJIMYECKUE
(3HAKOBbBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUMA
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakuuy — IpPU PEUIEHUH YYEOHBIX ITO3HABATENIbHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJIEIIBHBIE MPEACTaBICHUS IS BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKLIUM.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBUS:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOIO IMO3HAHMUS BEIIECTB U XMMHYECKHUX
peaxkiuu;

(bopMyIUpPOBATH LIEJIM U 33/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh MOCTABIECHHBIE
U CaMOCTOSTEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITENILHOTO IIJITAHUPOBAHUS U IPOBEICHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOIIOJaTh 32 XOJA0M
mpolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTh
00001IeHNSI ¥ BBIBOIBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENBCKOW M MPOEKTHON
AESITENbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHMs NPAKTUYECKUX 3a7a4, NPUMEHEHHUIO pPA3IMYHBIX
METO/IOB ITO3HAHMUS.

3) padora ¢ ungopmanmein:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HMHpopManuu (HAy4dHO-
HOMyJIApHAs JMUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE IOCOOMS,
pecypcbl MHTEpHeTa), aHanmu3upoBaTh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (QopM
MIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEUYUBOCTb;



(bopMyIMpoOBaTh 3alpOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU TOUCKE U
orbope wuHPOpPMAIIMKA, HEOOXOAUMON JJis BBITIOJTHEHUS Yy4YEeOHBIX 3ajad
OIPEICIIEHHOTO TUIIA;

NpuOOpeTaTh OMNBIT HCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U Pa3INYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
uHpopmanuu (cxeMbl, rpaduKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIM SA3BIK B KAyeCTBE CpeACTBAa NpH pabore C
XUMHYECKON HH(OpMAIMeil: NpPUMEHSITh MEXIpeaMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaIJIATHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH /1efiCTBUSIMM:

3aJ]aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ AUaIOra W/Win
JUCKYCCUM, BbICKAa3bIBaTh  HJIeW, (QOPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTENBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C MpE3EHTAaIeil pe3yJbTaTOB IO3HABATEIbHON AESITETbHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluy y4eOHOTro MpoeKTa U (HOpPMyYIUPOBATH BBIBOJIBI
o pe3yjbTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN MYyTEM COTJIACOBAaHUsS MO3ULIUN B
X0Jie 00Cyk/1eHNs 1 0OMEHa MHEHUSIMHU.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENBHO IUIAHUPOBATh M OCYIUECTBIATH CBOKO ITO3HABATEIBHYIO
JEATENbHOCTh, ONpeNeisas €€ Uenu M 3aJadd, KOHTPOJIUPOBATh M IO MEpE
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe/UlaraéMblii aarOpuTM JEHCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX M HCCJIENOBATENbCKUX 3aJad, BbIOMpaTh Haubojee
3¢ (eKTUBHBIN crnoco0 HMX peumeHuss ¢ YYETOM NOJYyYEeHHsS HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH N1E€ATENbHOCTH HAa OCHOBE CaMOAaHaIU3a
Y CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI
11 KITACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPa)KaroT:

c(hOpMUPOBAHHOCTb  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XMMHUU B TO3HAHWUU SIBIICHUU
Opupoabl, B  (OPMUPOBAHUM  MBIIUICHUS U KYJbTypbl JIMYHOCTH, €&



(GyHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIMMOM JIIsl pelIeHHs] MPAKTUYECKUX 3a]1a4
U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 370POBBI0 U IPUPOJHOM
cpexne;

BJIAJICHAE  CUCTEMOM  XUMHYECKHMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralolIie MOHATUS (XMMUYECKHI 3J€MEHT, aToM, M30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKASI CBA3b
(KoBaJIeHTHas1, MOHHAsI, METAJUIMYECKas, BOJOPOIHAS ), KpUCTAJUIMYECKas pelI€TKa,
TUINBl  XUMWYECKUX  PpEaKUUH, pPacTBOP, DJIEKTPOJUTHI, HEIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT JUCCOLMALMS, OKHUCIMTENb, BOCCTAaHOBUTENb, CKOPOCTh
XUMHUYECKON peakluu, XUMHYECKOE€ PaBHOBECHE); TEOPUU U 3aKOHBI (TeOopHs
3JIEKTPOJUTUYECKON Juccolmanuy, nepuoandeckuil 3akon [[. M. Menpaeneena,
3aKOH COXPAHEHUs MAacCChl BEIECTB, 3a4KOH COXPAHEHUs W IIPEBPAILEHUs YHEPTUU
OpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHYECKHE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHMS NPUYMHHOCTH U
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
coCTaBe, MOJIy4eHUH U 0€30MaCHOM HCIOIb30BaHUH BaXKHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUUYECKON JAESITEIbHOCTU YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHMI BBISBISATH XapaKTepHbIE MNPU3HAKUA MOHITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE NMOHATHA IPHU
ONMCAaHNH HEOPraHUYECKHUX BEIECTB U UX IIPEBPALICHUN;

c(OpMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JUIS
coctaBieHuss (GOpMyJ BEIIECTB M  YPAaBHEHMM XHMHYECKHX  pEaKIHii,
cuctematuieckyro HoMmeHknarypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTAECIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld TIa3, YIJIEKUCIBIA ra3, aMMHaK, rameéHas
U3BECTh, HETAIIEHAsl U3BECTb, IUTHEBAS COJIA, IUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEATh BAJEHTHOCTh U CTENEHb OKUCIEHUS
XUMUAYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XHUMHUYECKOU
CBSA3M (KOBaJE€HTHAas, MOHHAs, METAJUINYECKAsl, BOJOPOAHAs) B COCAMHEHUAX, THII
KPUCTAJUIMYECKON pEIIETKM KOHKPETHOro BellecTBa (aTOMHas, MOJIEKYJIApHasi,
MOHHAs, METAJUIMYECKas), XapakTep cpeibl B BOAHBIX pACTBOPaX HEOPTraHUYECKUX
COCIMHCHHUM,

c(OpMUPOBAHHOCTH YMEHHU yCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO UX COCTaBy K ONPEAEeNEHHOMY Kiaccy/rpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METANIBI U HEMETAJUIbl, OKCHJIbI, OCHOBAHMSI,
KHCJIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUN PACKPHIBATh CMBICI NMEPUOIUUYECKOr0 3akoHa /.
. MennieneeBa 1 I€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO QYHKIIUU;



c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHUX »dJieMeHTOB 1—4 mepuonoB Ilepuoauueckoit cHCTEMBI
xumuueckux snemeHToB JI. M. MenaeneeBa, UCMoOib3yst MOHATUSA «s-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPTETUYECKUE YPOBHUY, O0OBICHSTH
3aKOHOMEPHOCTH M3MEHECHUS CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCAWHEHUM
1o nepuojam u rpymnmnam Ilepuogndyeckoit cucTeMbl XUMUYECKUX d1eMeHTOB /I, M.
Menpeneena;

c(hOpMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  PA3JIWYHBIX  KJIACCOB,
MOATBEPK/IaTh CYIIIECTBOBAHWE T€HETUUYECKOW CBS3M MEXKIY HEOPraHUYE€CKUMU
BEIIECTBAMHU C MOMOIIbI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUK;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIHUH IO
Pa3IMYHBIM TIpU3HAKaM (YUCIy M COCTaBY pEarupyrolux BELIECTB, TEIJIOBOMY
addexTy peakiuu, U3MEHCHHIO CTEIEHEH OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKklny, y4acTUIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPABHEHUS PEAKIMN Pa3TUYHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPAaBHEHHS PEaKIuii HOHHOTO OOMEHa, YIUThIBas
YCJIOBUSI, TPU KOTOPBIX 3TH PEAKIUUA UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH pPEaKIMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPAacHO3HABATH
ONBITHBIM ITyTEM HOHBI, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pacKpbIBaThb CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
3THUX PEaKINM;

c(hOpMHUPOBAHHOCTb YMEHUN OOBSACHSITH 3aBUCMOCTh CKOPOCTH XUMHUYECKON
peaKkIuy OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(hOpMHUPOBAHHOCTh yMEHHUM XapaKTEepPU30BaTh XHMHYECKHE ITPOIICCCHI,
JIe)KAIME B OCHOBE MPOMBIIUICHHOIO TMOJYYEHHUSI CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAay4YHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MPoOIeMax XMMUYECKOTO TPOU3BO/ICTBRA;

c(hOpMHUPOBAHHOCTh YMEHHUH IPOBOJAUTH BBIYMCICHUS C HCIIOIb30BAaHUEM
MOHATHS «MAaccoBasi JOJIS BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUM Ta3oB
MIPU XUMUUYECKUX PEaKIMSIX, MAacChl BEIlleCTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM 00BbEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU
BEIIIECTB, TEIJIOBOTO 3((eKTa peaKkimid Ha OCHOBE 3aKOHOB COXPaHCHHS MacChl
BEILIECTB, MPEBPAICHNUS U COXPAaHCHUS SHEPTHUH;



c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh MPABIIIA TIOJIb30BAHUS XUMHUECKOU
nocyJo 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalleHHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHIA BOAOPOJA B MPUCYTCTBUU KaTalM3aTopa,
OTpENICJICHHE Cpelbl PACTBOPOB BEIIECTB C TMOMOIIBI  YHHUBEPCAIBHOTO
WHJIUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKkiuu,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakinu Ha Ccyibdar-, KapOOHAT- U
XJIOPU/I-aHUOHBI, Ha KaTMOH aMMOHHSI, PEUICHUE HKCIEPUMEHTAIbHBIX 3a/1ay IO
temam «Metambly U «HeMeTannael») B COOTBETCTBUM C IpPaBWJIAMH TEXHUKHU
0e30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU U Ja0OpPaTOPHBIM 00OpYAOBAHHEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOUIMX peakuuid U (QOopMyIHpOBaTH BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHOpPMAIUIO, TOJIy4aeMyH0 U3 Pa3HBIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYyHUKaiuu, UHTepHET U Ipyrux);

chOpMUPOBAHHOCTb ~ YMEHHMH  cOOJIOAaTh  IpaBUjia  AKOJOTHYECKHU
11e71IecCO00pa3HOTr0 TOBEJCHUSI B OBITY W TPYJOBOM JACSATEIBHOCTH B LEAX
COXpPAaHEHHSI CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OIMACHOCTh BO3JCHCTBUS HA KUBBIE OPTAaHU3MBbI OTPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarenss [IJIK, mosicHATh Ha mnpuMepax CrocoObl YMEHBIICHHUS U
MPEJOTBPAICHUSI KX BPEHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIsE OOYYaIOIINXCA C OTPAaHUYECHHBIMUA BO3MOXKHOCTSIMU 37I0POBBS: YMEHHE
NPUMEHSTh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIHIECTB U
XUMHUYECKUX SBJICHUM;

JUISL  CIIETIBIX M CNA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE MCHOJb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadeHuid JI. bpaitnsg mis 3anmucu XUMHUYECKHUX

dhopmyI.



TEMATUYECKOE IINTIAHUPOBAHUE
11 «A» KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t KonrpoJsbnsie | IIpakTnyeckue
NporpamMmsbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuonnyeckuil 3akoH
1.1 u Ilepuonnueckas cuctemMa XMMUYECKUX 3
anemenToB 1. 1. Menneneepa
12 Crpoenue Bemectsa. MHOroobpasue 4
' BCIIIECTB
1.3 XUMUYECKUE PeaKIuu 6 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 Meraibl 1
2.2 Hewmerannsl 1
)3 CBs13b HEOPTAHMYECKUX W OPTaHUYECKHIX )
' BEIIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IMMOYPOYHOE INNIAHUPOBAHUE
11 «A» KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka KoHTpoJbHBI IIpakTHyeckune

n/n Bcero U3yYeHUS o0pa3oBaTe/ibHbIE

e padoThl padoThI
pecypcsbl

XHUMHYECKUH dJIEMEHT. ATOM. DJIEKTPOHHAS

1 P | 07.09.202
KOH(UTypaIusi aToMOB 3
[Tepuoanueckuii 3akon u [lepuoanueckas
cHCTeMa XuMHU4YecKuX dneMeHToB Jl. H.

2 MenpeneeBa, UX CBS3b C COBPEMEHHOM 1 1 14.09.202
Teopueln cTpoeHus aToMmoB BxoHas 3
KOHTpoOJIbHAs paboTa 3a Kypc 10 kiacca.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB
XUMHAYECKUX DJIIEMEHTOB U UX COEOUHEHUIT
[I0 TPYIIIAM U EPHUOAAM. SHAUECHUE

3 4 P | 21.09.202
MEPUOTUYECKOTO 3aKOHA U CUCTEMBI 3
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
pPa3BUTHU HAYKH
Crtpoenue BemiecTBa. XuMHUYECKast CBS3b, €€

4 BH/IbI; MEXaHU3MbI 00pa30BaHUs 1 28.09.202
KOBAJIEHTHOM CBs3U. BogopoHas cBs3b 3
BanieHTHOCTB. DNEKTPOOTPUIIATEHHOCTD
Crenens okucieHus. BemecrBa

5 1 05.10.202
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO 3

CTPOCHUS




ITonstue o JUCIICPCHBIX CUCTCMAX.

6 HcTuHHBIE U KOJJIOMAHBIE PACTBOPHI. 12.10.202
MaccoBast 10111 BelecTBa B pacTBOpe 3
Krnaccudukanus u HoMeHKIaTypa

. HEOPTraHWYECKUX COCTMHCHHM. 19.10.202
I'enernyeckas cBSI3b HEOPraHUUECKUX 3
BEIIIECTB, PA3TUIHBIX KJIACCOB
Knaccudukanust XuMuueckux peakiuii B
HEOPraHWYECKOW U OPraHNYECKON XUMUHU.

8 3aK0oH COXpaHEHHUsI MACChl BEIIECTB; 3aKOH 26.10.202
COXpPaHEHHUS U NMPEBpaIIeHUs SHEPTUU TpU 3
XUMUYECKUX PEAKIIUIX

9 Ckopoctb peakiun. OOpaTuMble peakiuu. 09.11.202
XUMHUYECKOE paBHOBECHE 3
[TpakTrueckas padora Ne 1. «Bnusiaue

10 pa3IUYHBIX (PAKTOPOB HA CKOPOCTH 16.11.202
XUMHYECKON PeaKIrm» 3
DnekTposuTHdecKas auccoruanus. [lonstue

1 0 BozopoaHoM mokazarene (pH) pactBopa. 23.11.202
Peakuuu MoHHOr0 0OMeHa. ['uaponus 3 o
OpPTaHUYECKUX U HEOPTAaHUYECKUX BEIICCTB
OKHCIIUTETEHO-BOCCTAHOBUTEIIbHBIC

12 peakuuu. [lonstue 06 3nmexkTpoamnze 30.11.202
pacIuiaBoOB U PacCTBOPOB COJIEH 3

13 KonTponbHast pabota no pazueny 07.12.202

«TCOpeTI/ILIeCI(I/Ie OCHOBBI XUMHUID)

3




Mertasibl, ux nonoxxenue B [leproaudeckoit
CHCTEME XUMHUYeCKuX dneMeHToB Jl. H.

14 MenzeneeBa 1 0COOEHHOCTU CTPOSHUS 14.12.202
atomoB. O0mue hpu3nvyeckrue CBOKMCTBa 3
METaJIOB

15 CrutaBel MeTaJIJIS)B. DIIEKTPOXUMHUYECKUI 21.12.202
PAI HAPSHDKEHU METaJuioB 3
XHUMHYECKHE CBOMCTBA BaKHEHIIIMX

16 METaJIOB (HATPH, Kaluii, KanbI1il, MarHUMH, 28.12.202
ATFOMUHHN) U UX COSTUHEHUI 3

17 XI/IMI/I‘-IGCKI/\IIG CBOICTBA XpOMa, MEIU U UX 11.01.202
COCIMHCHMI

4

13 XHMquCKI{e CBOMCTBA IIMHKA, JKeJe3a U UX 18.01.202

COEIMHEHMM
4
[IpakTuueckas padota Ne 2. "Pemnienne

19 SKCIEPUMEHTAIBHBIX 3a7a4 0 TEME 25.01.202
«Metame»" 4
HeMmeTtamnel, MX HOJIOKEHUE B

20 [lepuonnueckor cucTeMe XUMHUYECKHUX 01.02.202
anemenToB 1. . MenaeneeBa u 4
0COOEHHOCTH CTPOEHHS aTOMOB
®dusnyeckue CBOMCTBAa HEMETAIIIIOB.

21 AnioTponusi HEMETauIoB (Ha IIpUMepe 08.02.202
KHCIIOPOJa, cephl, pocdopa 1 yriaeposa) 4

22 XHUMHUYECKUE CBOMCTBA IAJIOTCHOB, CEPBI U




UX COCNUHEHUN

15.02.202
4

XumHueckue cBoiicTBa a3ora, gpocdopa 1 ux

23 . 22.02.202

COE€IUHEHUI
4
XuMHYECKHE CBOMCTBA YIIepoaa, KPEMHHUS U

24 ! YIIEpORa, Xp 29.02.202
X COEeNVHEHNH 4
IIpnMeHenne BayKHENIITNX HEMETAIIOB U UX

25 P ! 07.03.202
COEIMHEHNI

4
O060011IeHNE U CUCTEMAaTH3alUs 3HAHUN 110
teme «Hemeramuisny. BerunciieHus mo

26 . 14.03.202
YPaBHEHUSM XUMHUYCCKUX PEAKIIUN U 4
TEPMOXUMHUYECKHE PACUETHI
[IpakTnueckas pabora Ne 3. «Pemienue

27 SKCIEPUMEHTAIBHBIX 3a7a4 0 TEME 21.03.202
"HemeTamsr"» 4
KonTponbHas pabota o Temam «MeTaribh

28 n «Hemetauiby MIToroBasi KOHTpOJIbHAS 04.04.202
pabora 3a kypc 11 kimacca 4
Heopranuueckue u opraHu4eCcKue KUCIOTHI.

29 Heoprannueckue u oprannaeckue 11.04.202
OCHOBaHUS 4
AMpoTepHbIe HeOpraHUYECKHUe 1
opraHnyeckue coequHeHns. I eneTnyeckas

30 P 18.04.202
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX 4

BCIICCTB




Ponp xumMuu B o0ecrieueHun 3KOHOFHH€CKOﬁ,

31 SHEPTEeTUYECKON U MUIIEBON O€30MaCHOCTH, 1 25.04.202
Pa3BUTUU MEIULIUHBI 4
[IpencraBnenus 00 0OMUX HAYYHBIX

32 IPUHIUIAX [POMBIIIJIEHHOTO MOJIYYeHUS 1 02.05.202
Ba)KHEUIIINX BEIIECCTB 4

33 UenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1 16.05.202

4
34 XuUMHS U 310pOBbE YEIIOBEKA 1 23.05.202
4
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Xumus, 11 xmacc/ I'abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.,
AxktmonepHoe o6miectBo «M3marensctBo «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumust Metoandeckoe mocodue — 6a30BbIii
ypoBeHb» - M.: JIpoda 2006 rox.

2. O.C.I'abpuenss, U.I'.OctpoymoB, «O0111as XMMHUs B TeCTaX, 3aja4ax,
ynpaxkHenusix. 11 kimace» — M.: lpoda, 2003 rox.

3. O.C.T'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumust 11 xacc:
KoHnTtposnbHbie 1 ipoBepouHbie paboThl K yueOHuKy». — M.: [Ipoda, 2004 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 knacc:
Hacronpnaas kaura s yaurens». Yacts 1 — M.: JIpoda, 2003 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronbhas kaura jqis yaurens». Yacts 2 — M.: [Ipoda, 2003 rog.

6. O.C.I'abpuensu, [1.B.Pemeros, .I'.OcTtpoyMoBa «3agauu o XUMUU U
crocoObl ux pemeHus» - M.: «/Ipoday, 2004ros.

7. B.I'. JlenncoBa «Xumus 11 kinacc noypodsbie MIaHbl 0 YYEOHUKY
0O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpaay» Yuurens 2003rom.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmacey, -
M.: Dx3ameH, 2006r.

9. O.C.I'abpuensn, U.I'.ocTpoyMOB « XUMUYECKUM IKCIIEPUMEHT B IIKosie 11
kiace»; - M.: Ilpoda. — 2009 rog.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. O.C.I'abpuensa, U.I'.OctpoymoB Xumusi, Metoanueckoe nocodue 10
kiacc; - M.: Jlpoda, 2001 rox;

2. M.A.Ps608, P.B.JIunko, E.}O.HeBckast TecThl 10 XUMHUH K YUEOHUKY



O.C.I'abpuensina u ap.

3. «Xumusg 10 kmacey; - M.:«Ok3amen» 2006 ro;

4. O.C.I'abpuensn, A.B. SmrykoBa «Pabodas Terpaap Kk yueOHUKY
O.C.I'abpuensina u ap. «Xumus 10 kmace» (6a30Bbiit ypoBeHb); M.: JIpoda
2012 rog;

5. Xumus Xumuueckas Hayka u oopazoBanue B Poccun
http://www.chem.msu.su/rus

6. Xumus u XKuznup — XXI ek http://www.hij.ru

7. I'azeta « XuMMsD» U CAUT TSI YUUTEIIS « S My Ha YpOK XUMUK)
http://him.1september.ru

8. ChemNet: mopTasr pyHIaMEHTAILHOTO XUMHUECKOTO 00pa30BaHHUs
http://www.chemnet.ru

9. AJIXUMUK: caiit JI.FO. Anux6epoBoit http://www.alhimik.ru

10. OcHOBBI XUMUHU: 00PA30BATEIBHBIN CAUT IS ITKOJIBHUKOB U CTYJICHTOB
http://www.hemi.nsu.ru

11. Xumust B OtkpeiToM kosutexe http:// www.chemistry.ru

12. WebElements: oHaifH-ClIpaBOYHUK XUMHUYECKUX DJIEMEHTOB
http://webelements.narod.ru

13. BuptyanbHas xumuueckas mkoma http://maratakm.narod.ru

14. 3annmarenbHast XuMus: Bce 0 Metasuiax http://all-met.narod.ru
15. Mup xumuu http://chem.km.ru

16. Komnekius «EcTecTBeHHOHAYYHBIE SKCIIEPUMEHTBD): XUMUS
http://experiment.edu.ru

17. Xumust 1y1st Bcex: WIUTIOCTPUPOBAHHBIC MATEPHUAIIBI TIO OOLIEH,

OpraHuYecKoi u HeopraHuueckoi xumuu http://school-sector.relarn.ru/nsm/



JIuct pukcupoBaHUus U3MEHEHU M M J0NOJHEHHI B pado4yeil mporpamMmme

Jarta
BHECCHHUS
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