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HOACHUTEJBHASA 3AIINCKA

Pabouass nmporpamma mo xumuu st 11 «A» kiacca cocTaBjieHa Ha OCHOBe
CJIEIYIOUIUX JIOKYMEHTOB:

@enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «0O06 oOpazoBaHuu B
Poccuiickonn @enepanum» ¢ y4€TOM HW3MEHEHMM, BHECEHHBIX lIpukazom
Munnpocsemenust ot 31.07.2020 Ne 304 (B pegakuuu ot 02.07.2021).
O6mactHo# 3akoH «O0 oOpazoBanuu B PocToBCckoit ob6mactm» ot 14.11.2013
No 26-3C (B penaxuuu ot 05.12.2018).

[Ipuka3z Munnpocsemenuss ot 22.03.2021 Ne 115 «OO6 yrBepxkaeHuun
[lopsinka opraHu3anuu M OCYIIECTBICHUS OOpa30BaTEIbHON ESITEIbHOCTH
[0 OCHOBHBIM 00111€00pa30BaTENbHBIM IIpOrpaMMaM — 00pa30BaTEIbHBIM
nporpaMMaM HaydajibHOro OOLIEro, OCHOBHOTO OOIIET0 U CPEJHEro OOIIEro
00pa3oBaHUs.

[Ipuka3 MunucrtepcrBa npocsemenus PO or 21.09.2022 Ne 858 "OO6
yTBepXkAeHUH (enepanbHOro TMepedHs yuYeOHMKOB, JOMYIICHHBIX K
UCIIOJIb30BAHUIO  MpPU  pealu3aludd  HUMEIOIIMX  TOCYJapCTBEHHYIO
aKKpeUTalKio  00pa3oBaTeNIbHBIX  NPOTpaMM  HAayaJIbHOTO  OOILEro,
OCHOBHOIO OOWIEro, CpeaHero ooOmero o0pa3oBaHUsA OpraHU3alUsIMMU,
OCYILECTBISIOIUMU  O00pa30BaTEIbHYI0 JESATEIBHOCTh U  YCTAHOBJICHMS
IPEIEIbHOIO CPOKA UCIIOJIb30BAHUS UCKITIOYEHHBIX YUEOHUKOB" .

[Tpuka3z Munobpnayku Poccun ot 17.05.2012 Ne 413 «OO6 yTBepkaeHuu
(denepaibHOr0 TOCYAapCTBEHHOIO0 00pa30BaTENIbHOTO CTaHAApTa CPEIHEro
obmero oOpa3zoBanusi» (B pen. IlpukazoB MwunHoOpHayku Poccuu o1
29.12.2014 Nel645, ot 31.12.2015 Nel578, ot 29.06.2017 Ne613, npukazon
Munnpocsemenns Poccun ot 14.09.2020 Ne519, ot 11.12.2020 Ne 712).
[TpumepHass ocHOBHasi oOpa3oBaresibHas MporpaMma CpeAHero oOIero
oOpazoBaHus (0100peHa deaepabHBIM yIeOHO-METOANISCKUM 00beTMHEHUEM
1o o01emMy o0pa3oBaHMIO, TPOTOKOJ 3acenanus ot 12.05.2016 Ne 2/16).
[Ipumepnas nporpamma BocnuTaHusi B cooTBeTcTBUM ¢ DPI'OC obuiero
oOpazoBanus (omoOpeHa pemieHueM ¢eaepaibHOro y4eOHO-METOINYECKOTO
oObeIMHEHUS 10 001IeMy o0pa3oBaHuUI0, MPOTOKOA OT 2 uroHsA 2020 r. Ne
2/20).

[TocranoBieHne [ 1aBHOTO TOCYaPCTBEHHOIO CAHUTAPHOTO Bpada Poccuiickon
®eneparmu ot 28.09.2020 1. Ne 28 "O06 yrBepkaeHnn canuTapHbix npasui CI1
2.4. 3648-20 "CanutapHO-3MHUIEMUOJIOTHICCKIE TPEOOBAHMS K OPTaHU3ALUAM
BOCTIMTaHUA U 00y4EHUs], OTJbIXA U O3/IOPOBJICHUS I€TeH U MOJIOACKH'.
ITocranoBiieHre [ '1aBHOTO TOCYAaPCTBEHHOIO CAHUTAPHOIO Bpada Poccuiickon
®eneparun ot 28.01.2021 No2 «O6 ytBepxaennun CanlluH 1.2.3685-21
«I'urueHnyecKkre HOpMaTUBBI U TPEOOBaHUSI K 0OECTIEYEHUIO OE30TTaCHOCTH U
(unn) 6€3BpeHOCTH 1S UeNoBeKa (PAKTOPOB Cpeibl OOUTAHUSY.

e OcHOBHas O6paSOBaT€JILHa$I nporpamMmma OCHOBHOTI'O 06IHCFO O6paSOBaHI/I5{,

yTBEpKAEHHAS TpuKa3oM aupektopa ot 31.08.2023 Ne 438.



e YuyeOnpii tmian MAOY «lllkoma Ne 106» na 2023-2024 yueOHBIN TOm,
YTBEPKIEHHBIN pHUKazoM qupekTopa ot 31.08.2023 Ne433.

e [Tonoxenue o padoueit nporpamme MBOY «Illkona Ne 106», yrBepxk1€HHOE
npuka3zoM gupekropa ot 18.04.2023 Ne 211.

[TporpaMMa 1Mo XMMHM Ha YPOBHE CPEAHET0 O0IIero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obOpa3oBaHuu B
Poccuiickoii denepannny», TpeOOBaHUI K pe3yibTaTaM OCBOCHHUA (eaepatbHO
oOpa3oBarenbHO Mporpammbl cpeanero obmiero ooOpaszoBanus (DOII COO),
npenactaBieHHbIX B DenepaibHOM TOCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c yuérom KoHuenumu mnpenojaBaHus y4eOHOro mpenMera «XuMUsS» B
oOpa3zoBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE 00pa30BaTEIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJ0OXeHui «CrtpaTeruu
pasBuTtusi BocnuTanusi B Poccuiickonn ®@enepaunu Ha nepuon ao 2025 ropa»
(Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEICHUIO
oOmieil ctparernt oOydeHus, BOCIIUTAHUS U Pa3BUTUS OOYUaIOLUXCsl CPEICTBAMU
yuebHoro npeameta «Xumus» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIM
koHuenrtyanbable nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOTHEMJIEMON YacThlo HX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpUIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs
MO3HAHMS 3aKOHOB MPUPObI, (OPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpHhI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOydJaromuxcsi Ha YpOoBHE CpeHero o0IIero oopa3zoBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHsS», COJIEpkKAaHUE M IMOCTPOCHHE KOTOPOTO OINpEIEIECHbl B
nporpaMMe MO XUMHHM C Y4€TOM crneun(uKd HayKd XUMHHM, €€ 3Ha4eHHs B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeaiHero oomiero oopasosanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHKE PALIMOHAIBLHOTO HAYYHOTO MBILIICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE Kak O €IUHCTBE



NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIErO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa U >KM3HU KaxkJI0oro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHUsI) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJs  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHHS B KU3Hb COLUYMA, MPOAOKEHUS
o0pa30BaHMsl B pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIE  Kypchl —
«Opranuyeckas xumus» u «OOmas U HeopraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€PKaHMsI KOTOPBIX SIBJIIFOTCS. OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHUH
npeaMera 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0O0Opas3ust
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUH Ha  ONpPEENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHHUS OPraHUYeCKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
OpejcTaBlICHUd O cTpoeHuHu BemecTB. CBeleHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHn4ecKod XUMHM IIOJy4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MIPEICTABICHUS] O XUMUYECKOM CBSI3H, KIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lonq HOBBIM yrjaoM 3peHUss B IpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas



XUMUSD» OOYyYarOIIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX IMO3UIINM,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xiaccoB
JIEMEHTaMH  COJICP)KaHMsI, WMCIOIMIMMH KYJbTYPOJIOTHYECKUN W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBS3M XHUMHH C
JIPYTUMU HayKaMH, PacKphIBalOT €€ poJib B TMO3HABATEIHLHON W MPAKTHUECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpUYECTBA B 0O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BEIITYCKHUKY OPHEHTHPOBATHCSI B OOIMIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYCCKA OCMBICINBATh WHGOPMAIUIO U
OpUMEHATh €€ JUId TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEIIEKTYalbHbIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENBCKUX 3a/1ad. B 11eoM cojepkanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopMupoBaHUe y OOYYAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JJISI TTOHUMAHUS
bunocohckux MACH, TaKUX KaK: MaTepUAIbHOE €IWHCTBO HEOPTAaHHMUYECKOTO H
OpraHMYEeCcKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTpOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SIBICHUNA MYTEM OKCIEpPUMEHTa W
peIIeHUs] TMPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMH H  TCOPETUUCCKUMH
MIPEANOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX MpodieMm, a
Takke Mpo0JIeM COepeKEHUST YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3/IaHUs HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4JaroImuXxcs TPHHIATBIC TPOTPAMMON IO XUMHU TOIXOABI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3MUYHBIX BHJOB JICSITCIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAITNHN, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUICCKOM
U HCCIICOBATCIIBCKON JCATEIHPHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH ONPE/eIICHUN
COJIeP KATCIIbHON XapaKTePUCTUKH IIeJIed HW3Y4YCHHS MpeaMeTa HalpaBICHHEM
MIEPBOCTCTICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKM Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NEATETLHOCTH YEeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbhl. C



METOJMYECKOW TOYKH 3PEHUSl TaKOM MOJXO0J K ONPENENICHUIO LeNed U3yYeHUs
MpeMEeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMU U3Y4YEHHUS IpeaMeTa
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opmMupoBaHHE CHCTEMbl XHMMHUYECKMX 3HAHMM Kak  Ba)KHEHIIeH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (OpMUPOBAHME W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e DPa3BUTHE YMEHUU U CIIOCOOOB AESITENBLHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprxaTenibHas XapaKTepUCTHKA 1IeJIel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHNM XUMUU B OOJbIIed CTeNeHH OTHAETCA  MpEeArnovYTeHHE
NPAKTHUYECKONH KOMIIOHEHTE COJep)KaHus OOydeHHUs, OPHEHTHPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BJIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHUSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS WX B PEATBbHOMN KU3HU
JUTSL PEIICHUS TPAKTUYECKHX 3a]1ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHre y OOyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINA), WUMEIONINX YHUBEPCATbHOE 3HAUYeHWE Ui Pa3IUYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN



DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MMPUPOIAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKA U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUH W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy OOy4aroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMOHATBHOTO MPUPOIOTIONB30BaAHUS, TTOTIOTHEHUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TOJIyYEHHBIX 3HAHUM A NPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUYECKHUMH SBIICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUSI TPEAMET «XHUMHUSI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obsmacTh «EcrecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 yacos: B 10 kiacce — 34 yaca (1

yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

Pabouass mporpamma mo XuMMUHM pa3zpaboTaHa C yderoM pabodell HporpamMMbl BOCHUTAHUS
(Momynp «YpoUHas NEATEIBHOCTHY):

Hesa, coObITHS, MEPONIPUATHSA Kuaccpl Opuentupo |OTBeTCTBEHHBIE
BOYHOE
BpeMs
NPOBeICHHU
sl
NuannurpoBanne u NMoAepKKa UCCIEA0BATENbCK 10-11 B teuenue |Yuurens-npeaMeTHUKH
Ol JIEATENILHOCTH IIKOJbHUKOB B paMKaX pealin3 roja
Ay UM UHAUBHUIYAJIBbHBIX UCCIIE0BATEIbCKUX
IIPOEKTOB
Bognedenne yyamuxcsi B KOHKYPCHYHO aKTHBHOC 10-11 B teuenue |Yuurens-npeaMeTHUKH
Tb, OJINMITHA/IbI rona
CeHTs10pb
BxJ1104nTH MOAYJIB B TEMY YPOKA Kimace |Opuentnpo | OTBeTCTBEeHHBIC/IPEIMEThI
BOYHOE
BpeMs




NpoBe/ieHU

|
Jlenn 3HaHMi 10-11 1 Yuurens-npeIMeTHUKA
Bcepoccuiickuii oTkpbIThI ypok «OBX» (ypox 10-11 1 Yuurenb-npeaMeTHUK
MOATrOTOBKHU JIETEW K JEHCTBUSM B YCIIOBHUSX

Pa3IMYHOTO POJIA YPE3BhIUANHBIX CUTYAIUM)

Jenb conmmmapHOCTH B 60pHOE ¢ TEPPOPU3MOM 10-11 3 Yuurens-npeIMeTHUKA
Henenst 6e30macHOCTH TOPOKHOTO ABHIKEHHS 10-11 25-29  |Yuurenb-peaMETHUK
OkT150pbL

Bcepoccuiickuii oTkpbIThIi ypok «OBXK» 10-11 4 Yuurenb-npeIMeTHUK
(mpuypoueHHBI KO JIHIO rpaskJaHCKOM 0O0POHBI

Poccuiickoit deneparun)

Hosi0psb

MexnyHapoaHbIi JEHb TOJIEPAHTHOCTH 10-11 16 Yuurens-npeIMeTHUKA
Jens marepu B Poccun 10-11 26 Yuurens-npeIMeTHUKU

exadpb




COJEPKXAHUE OBYUYEHUA

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUI dJIeMEHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

[lepnonnuecknii 3akoH u Ileproauyeckas cucTeMa XUMUYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [lepnoamyeckoid cucTeMbl
xuMuueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XHUMHUYECKHUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX M CIIOKHBIX BEIIECTB [0 TPyIIaM M MEepUOIaM.
3Ha4YeHHE [TEPUOIUYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTtBa. XUMUYECKas CBsA3b. BUABl XUMHUYECKOH CBS3H
(koBaJIeHTHasi HEMOJSpHAas W MOJSpHAsl, WOHHAs, MeTauimyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBA3M (OOMEHHBII U  JIOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BaneHTHOCTb. JIEKTPOOTPHUIIATEIHHOCTb.
Crenenb okuciieHus. IOHbI: KAaTUOHBI M AaHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
ITOCTOSTHCTBA COCTABa BELIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTe o0 nucnepcHbIX cuctemax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10JIs1 BEIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenknarypa
HEOPTraHWYECKHUX BEHIeCTB. [ eHeTuyeckas CBSI3b HEOPraHMYECKHX BEILECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckass — peaknusa. Kimaccupukanuss XUMHYECKMX — peakiuii B
HEOPraHWYECKON M OPraHWYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAcChl BELIECTB,
3aKOH COXPAHEHMSI U MPEBPALICHUS YHEPTUU TTPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakluu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIe
peakuuu. XuUMHUYECKOe paBHOBecHe. @@akTOpbl, BIMSIOLIME HA COCTOSHHE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnexTponutnyeckas nuccormanus. CribHbIC U cladbie deKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEWIECTB: KUCJIAsl, HEUTPAJIbHAS, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.



OKCINEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpanus Tabnun «[lepuoanueckas cucremMa XxuMmuueckux snemMeHtoB [l. U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HaOJOJIeHUe U
OMMUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE NEPOKCUIA
BOJOPO/JIa B MPUCYTCTBUU KaTalIU3aTOPa, ONPEACIICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKIUM HOHHOrO oOMeHa),
MIPOBEICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

PacuérHblie 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C HMCIIOIb30BAHUEM IOHSATHUS «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxenne HemeraiuioB B llepuomnueckorn  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEWILIMX HEMETAUIOB (rajoreHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpPEeMHHMs)) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O0mume ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DNEKTPOXUMUUYECKUI Pl HAMIPSYKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BAXKHEWIIIMX METAUIOB (HATPHWH, KalHWi, KaJIbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
U3y4YeHUE KOJUIEKINH «MeTayuibl M CIUIaBbl», 0O0pPa3IOB HEMETAJUIOB, PEIICHUE
AKCTIIEPUMEHTANIbHBIX 3a7a4, HaOJI0JIEHHEe M OIMCAaHHE JIEeMOHCTPAllMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT Y LIEJI0Ye, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BemiecTBa WM O00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BELIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IPUMECH.



XuMHA U KM3Hb

Posp xumumn B o0ecne4eHUH 5KOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0€30MacCHOCTH, PAa3BUTUM MeIULUHBL [loHATHE O Hay4YHBIX METOAAX MO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOMIAX [POMBILIIEHHOTO
IIOJIyYCHUS BaXKHEHIINX BEILIECTB.

UYennoBek B MHpE BEIIECTB M MATEpUAIOB: BAKHEUIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yA0OpeHus.

XAMHSL W 3I0pPOBBE YEJIOBEKA: IPaBHJIA HCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO HUCIIOJIb30BAHMS MPENapaToB OBITOBON XUMUU
B [IOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss  MeXOpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM oOwmwed u
HEOpPraHW4YeCKOM XUMHUH B 11 Kacce oCylIeCTBISIETCS Yepe3 MCIIONIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHM, SBISIOMIUXCS
CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHNUE, U3MEPEHUE, SIBIICHHE.

®duszrka: MaTepusi, SHEPIHsl, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOM, PAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUMHULIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorusa: XUMHYECKasi MPOMBIIIIEHHOCTh, METAJLUTYprusi, MPOU3BOJACTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, NUIIEBAs
IPOMBIIIUIEHHOCTh,  (papMalieBTHYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUSI MPOrPAMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISAIOLINE!

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS SKOJIOTUYECKON KYJIBbTYPbl U CHOCOOHOCTH CTABUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YB@XEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPHUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUU M TOCIEAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEICTBUM 3TUX
MOCTYIIKOB;

4) popmupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30MmacHOro OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIILHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOT0 MOBEJCHHS B CUTYAlUsIX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPYAOBOI0 BOCIIUTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HAaIpaBJIEHHOCTH (B paMKax CBOErO KJlacca, IKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYyAIBHOW TPaeKTOPUU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHAIBHOTO TPUPOOTIOJIb30BAHMUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE Kak O €IUHCTBE MPUPOIbl U YEJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHMU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEHICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa W DKOJOTMYECKH KOMGMOPTHOM KHU3HM KaXKJAOro UJICHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOIAIINX B HEM U3MEHEHU, YMEHHS J1eaTh 000CHOBAHHbIEC 3aKIIOUEHUS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJla B pa3ilU4HbIX cepax mpodheccuoHaTbHON

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpPEHET0 00LIEro 00pa30BaHUs BKIHOYAOT:

3HaUMMble 9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYYHBIE MOHATHUSA, OTPaXKaroIIne
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTEMA, HAyYHBIH (DAKT, MPUHIINUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIEA0BAaHNE, HAOIIOACHHUE, N3MEPEHNE, IKCIIEPUMEHT U IpYTHE);

yHUBEpCallbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH ¥  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAesATh LEJIH JESITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTECPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C OCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XApPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,



UCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHSITHS JJIs1 OOBSICHEHUS OTNIETbHBIX (DaKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISIBISTH 3aKOHOMEPHOCTU U TPOTHUBOPEUUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyla, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbI€e HCCIIeA0BATEIbCKUE eliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbrar, (HopmMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTNpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIME KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEl pe3ylbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3ysibTaTaM MPOBEAEHHBIX WCCIEAOBAHUMN MYyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEIbHOCTh, Ompenessis e€ Ieau M 3a7a4yd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJIb CBOSH NIEATEILHOCTH Ha OCHOBE CaMOaHaM3a
¥ CAMOOIICHKH.

HPEIMETHBIE PE3YJIBTATBI
11 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABIICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KapTHUHbI MHpPA, POJM XWMHUU B TMO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€



(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pELIeHUs] IPAKTUYECKUX 33124
U DKOJOTM4eCKH OOOCHOBAHHOTO OTHOLIEHMS] K CBOEMY 370POBBIO M IPHUPOIHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3orom, S-, p-, d-
JJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHMCIICHUS, XUMHUYECKasl CBA3b
(koBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOAOPOAHAS ), KPUCTAIIINYECKAsl pEIIETKA,
TUIBI ~XMMHUYECKHX  pPEAKUUH, pacTBOp, AJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAST AUCCOLMALINSI, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKON peaklMH, XUMHUYECKOE DPABHOBECHE); TEOPHUM M 3aKOHBI (Teopus
IEKTPOJIMTUYECKON JIucconmanuu, nepuogudeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPAaHEHWs MAacCChl BEIIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS dHEPTUN
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUH,
MHUPOBO33PEHYECKNE 3HAHUA, JIEKAUIME B OCHOBE ITOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJIOTUYECKUE CBEJIECHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUU U 0€30I1aCHOM MCMOJIb30BaHUM BaXXHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

c()OPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIC NPHU3HAKU MOHSATHUH,
YCTaHaBJIMBAaTh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
coctaBieHuss (OpMyd BELIECTB M  YPAaBHEHMH XHMHYECKUX  pPEaKIUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblii ra3, YIJIEKUCIBIH ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHhEBAs COMA, TUPUT U IPYTHE);

c(OpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasi, BOJAOPOHAsS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAsl, METAJUIMYECKAsI), XapaKTep Cpelbl B BOAHBIX PaCTBOPaX HEOPraHUYECKHUX
COCIUHECHUM,

c(hOpMHPOBAHHOCTh YMEHHUM YCTAaHABIMBATH MPUHAIC)KHOCTh
HEOPraHWYECKUX BEILECTB M0 UX COCTaBY K ONPEAEIEHHOMY KIIacCy/TpyIe
COEIMHEHUH (ITPOCTHIE BEUIECTBA — METAJIJIBI U HEMETAJUIBI, OKCUbI, OCHOBAHMS,
KHUCIIOThI, aM(OTEepHbIE TUAPOKCU/IBI, COJIH );C(POPMUPOBAHHOCTH YMEHHM
pacKpbIBaTh CMBICH ITepruoanyeckoro 3akona /. 1. Menaeneesa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLLYI0, OOBICHUTEIBHYIO U
MPOrHOCTHYECKYIO (DYHKIIUU;



chOpPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuonos Ilepuoanueckoil cucTEMbI
XxuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ysl MOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «QHEPTETHUYECKUE YPOBHI, OOBSCHSITH
3aKOHOMEPHOCTH W3MEHCHHS CBOWCTB XUMHUYECKHX 3JIEMEHTOB U MX COCIWHEHUMN
1o nepuojaM u rpymmnam [lepuogudeckoit cucteMbl XuMuueckux 3neMeHToB [1. U.
Menneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOICTBAa HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE TEHETHYECKOW CBSI3M MEXKIYy HEOPTraHUYCCKUMU
BEII[ECTBAMH C ITOMOIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUA;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(MUIUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMUHBIM TIpU3HAKaM (YUCIYy U COCTaBYy pEarupyrolnxX BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIEHEW OKHUCJICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaKIfy, YYacTHIO KaTaau3aTropa);

c(hOpMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHUS PEAKIIUN Pa3TUUHBIX
THUIIOB, TIOJIHBIE ¥ COKPAIIEHHBIE YPaBHEHHUS PEAKIIMi HOHHOTO OOMEHA, yUUThIBaS
YCIIOBHSI, TIPH KOTOPBIX ATH PEAKITUU UAYT 10 KOHIIA; CHOPMHUPOBAHHOCTH YMCHHM
MIPOBOJIUTH PEAKITAHN, TIOITBEPKAAIONITNE KAYECTBEHHBIN COCTAaB Pa3IMIHBIX
HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITYTEM MOHBI,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;CPOPMUPOBAHHOCTH YMEHUN PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca
ITUX PEaKIHi; CPOPMUPOBAHHOCTH YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN PEaAKIIUU OT Pa3IUYHbIX (PaKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCMMOCTH OT BHEIITHETO BO3ICUCTBUS (TIPUHIIHI
Jle llarenbe);

c(OPMHPOBAHHOCTh, YMEHUH XapakTEepPU30BaTh XHUMHUYECKHE TIPOIECCHI,
JeKallue B OCHOBE MPOMBINIJIEHHOTO TOJYYEHHUS CEPHOW KHUCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUANAX WU
HKOJIOTHYECKUX TMpoOJeMax XUMHUYECKOTO TPOU3BOJICTBA; CHOPMUPOBAHHOCTH
YMEHUH TPOBOJUTH BBIUYUCICHUS C HMCIOJB30BAHUEM TIOHATHS «MaccoBas JOJIS
BEII[ECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUN Ta30B MPH XUMHUYECKUX PEAKITHX,
MacChl BEIIEeCTBA WK 00BEMA Ta30B MO0 W3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCe
Wi 00bEMY OHOTO W3 yYaCTBYIOIIMX B PEaKIUU BEIIECTB, TEIIOBOro 3¢ dexra
peakiMid Ha OCHOBE 3aKOHOB COXPaHEHUs MacChl BEILECTB, IMPEBPAILCHUS WU
COXpaHEHUS DHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCYJIO W JTabopaTOpHBIM OOOpYJOBaHWEM, a TakKe MpaBuia OOpamieHus ¢



BEILECTBAMHU B COOTBETCTBHM C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMUYECKHUM
HKCIIEPUMEHT (pa3JIoKEHUE IMEePOKCHIA BOAOPOJA B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENEHUE Cpeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakIuu,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
teMaMm «Metaiey u «Hemeramibny) B COOTBETCTBHHM C MpPaBWIAMH TEXHHUKHU
0e30MacHOCTH MPU OOpAILEHNN C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
OPEJCTaBISITh pPE3yJIbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLIUX PEAKIUI U (OpPMYyIUPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3HPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

C(OPMUPOBAHHOCTb ~ yYMEHHUW  COONIOATh  TpaBUiIa  IKOJOTUYECKU
L[EJeCO00Pa3HOro MOBENECHUS B OBITY M TPYIOBOM JEITEIIBHOCTH B IENSIX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OIIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmpicn mokazarens [IJIK, mosCHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
MPEeIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouIuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbS: YMEHUE
IPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUYECKUX SBJIGHUH; U1l CJEMbIX M CIa0OBUAALIMX OOYYaIOLIUXCS: yMEHHE
UCIIOJIb30BaTh penbeHO-TOUCHUHYIO cucTeMy obo3Hauenuii JI. bpaitnsa ans 3anucu
XUMHUYECKUX (HOpMYIL.

11 KJIACC



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KonuyecTBo yacos
HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ Konrpoubnusie = IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenmue aToMOB. https://academy-
[leproanueckuii 3aK0H U
1 Teproanyeckas cHeTeMa 5 . content.apkpro.ru/lesson/a9f3d191-
XUMHHICCKIX BleMeHToB /1. 1. Sele-4e24-ac02-efh16fa49f6a
MenneneeBa Jluarnoctuyeckas
KOHTpOJIbHAs paboTa.
12 Crpoenue BeniecTsa. 4
' MHoroo6pasue BemecTs
https://lesson.edu.ru/04/10
1.3 XUMUYECKHE peakluu 6 1 1
Hroro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Merannbl
2.2 Hemerannbl 9 1
- CBS13b HEOPraHHUECKHX 1 , https://lesson.edu.ru/04/10
' OpraHUYECKUX BELIECTB
Hroro no pasaeny 17




Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XuMHSA U KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME




KoaunuecTBO 4acoB 3ﬂeRTp0HHL]e
Ne Kontposanr = IIpakTnu Aara nu(ppoBbIe
Tema ypoka H3y4eH
n/n Bcero HbI€ ecKHe o0pa3oBaTe/ibHbIE
padoThI padoThI o pecypcbl
Oxpana Tpyna u npasuia Th ttps://lesson.edu.ru/04/10
1 XUMHUYECKUH IIEMEHT. ATOM. DIEKTPOHHAs 1
KOH(UTYpaIHsi aTOMOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
cHCTeMa XUMHUYECKHX dmeMeHToB J1. 1. https://lesson.edu.ru/
5 MeHz[eJEeeBa, WX CBSI3b C COBPEMEHHOU 1 05 04/10
TEOpHUel CTPOCHUS aTOMOB
Bxonnas (auarnoctuyeckasi) KOHTPOJIbHAs
pabota
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB M UX COCJTMHCHUN https://lesson.edu.ru/04/1
3 0 TpyNIaM U nepuojam. 3HaueHue 1 0
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
xumudeckux ayemenToB .M. MenaeneeBa
B Pa3BUTUU HAYKU
https://
Crpoenue BemecTBa. XMMHUYECKast CB3b, €€ lesson.edu.
4 BU/IbI; MEXaHU3MbI 00pa30BaHUs 1
KOBAJICHTHOH CBsi3u. BomopoiHas cBsi3b ru/04/10
5 BaneHTHOCTB. DIEKTPOOTPUIIATENEHOCTD. 1 htps:/lesson.edu.ru/04/1

Crenenn okucnenus. BemecTsa




MOJICKYJIAPHOT'O U HEMOJICKYJISIPHOI'O
CTPOCHUA

ITonsarue o JUCIICPCHBIX CUCTEMAX.

https://lesson.edu.ru/04/1
0

6 VcTHHHBIE U KOJUIOUIHBIE PACTBOPBI.

MaccoBast 107151 BellleCTBa B pacTBOpe

Knaccugukanys 1 HOMCHKIATypa https://lesson.edu.ru/04/1
7 HEOPraHMYeCKUX COCTUHEHUH. 0

['eneTnueckas cBsI3b HEOPraHUYECKUX

BEIIIECTB, Pa3IMYHBIX KJIACCOB

Knaccugukanus XuMHuecKux peakuui B

HEOPraHWYECKON U OPraHN4ECKON XUMUH. https://lesson.edu.ru/04/1
8 3aKOH COXpaHEHHUsI MacChl BEUIECTB; 3aKOH 0

COXpaHEHHsI U TIPEBPALICHUS YHEPTUU TIPH

XUMHYECKHX PEaKIUIX

https://lesson.edu.ru/04/1

9 Cxopoctb peakiiuu. OOpaTUMBbIE PEAKIIHH. 0

XHUMHYECKOE PAaBHOBECHE

[TpakTrueckas paborta Ne 1. «Bnusiaue https://lesson.edu.ru/04/1
10 pa3INYHbBIX (PAKTOPOB HA CKOPOCTh 0

XUMHUYECKON peaKLum»

DNEeKTpOTUTHYECKAs TUCCOIHALINS.

[MonsiTre 0 BogopoaHoM moka3zaredie (pH) https://lesson.edu.ru/04/1
11 pactBopa. Peakuuu HOHHOTO OOMEHa. 0

I'uaponus opraHUYecKUX U HEOPraHUUECKUX

BEIIIECTB
12 OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC https://lesson.edu.ru/04/1




peaxuuu. [lonsatue 06 snekTpoause
pacIuiaBoB ¥ pacTBOPOB COJICH

KonTponbhas pabota no paszueny

https://lesson.edu.ru/04/1
0

13
«Teopetnyeckrie OCHOBBI XUMUW))
Mertamibl, ux nosioxkenue B [leproanueckoit
CHCTEME XUMHYECCKHUX deMeHToB J]. W. hitps://lesson.edu.ru/04/1
14 MeHneneeBa 1 0COOEHHOCTH CTPOSHUS 0
aToMoB. O0mMe PU3NIECKUE CBOMCTBA
METaJIIOB
https://lesson.edu.ru/04/1
15 CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKUN 0
A HAIIPSKEHUN METaJIOB
XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX https://lesson.edu.ru/04/1
16 METAJIIOB (HATPUW, KU, KaJIbIIUH, 0
MarHui, aIIOMUHUN) U UX COEAMHEHUN
https://lesson.edu.ru/04/1
17 XHUMHUYECKHE CBOMCTBA XpOMa, MEU U UX 0
COeTUHEHNN
https://lesson.edu.ru/04/1
18 XyMHUYecKre CBOMCTBA IIUHKA, JKeJle3a U UX 0
COeTUHEHNN
IpaxTuyeckas padora Ne 2. "Perenne https://lesson.edu.ru/04/1
19 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME 0

«Metamae»"




Hemerambl, HX NOJNOKEHNE B
[Tepuoauueckoil cucreMe XMMUYECKUX

https://lesson.edu.ru/04/1
0

20
anemenToB /I. 1. Menpeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB
®u3nyeckue CBOKWCTBa HEMETAILIOB. https://lesson.edu.ru/04/1
21 AJoTponusi HeMETauIoB (Ha IpUMEpe 0
KHCIIOpOJ1a, cephl, (hocdopa u yrieposaa)
https://lesson.edu.ru/04/1
99 XHWMHYECKUE CBOMCTBA IAJIOT€HOB, CEPBI U 0
UX COCIMHEHNN
https://lesson.edu.ru/04/1
23 XuMHu4ecKue CBOMCTBa a3ota, hochopa u 0
AX COeIMHEHUH
https://lesson.edu.ru/04/1
24 XHUMHYECKUE CBOMCTBA yIiIepoaa, KpEMHUs 0
" UX COCTMHESHUH
https://lesson.edu.ru/04/1
o5 [IpruMeHeHrne BaXKHEUIINX HEMETAIUIOB U UX 0
COCIMHEHUN
O0o001meHne 1 cucreMaTu3alys 3HaHuH 1o https://lesson.edu.ru/04/1
26 teme «Hemeramnel». Beruncnenus no 0
YPaBHEHUSAM XMMHUYECKHUX PEaKIMN U
TEPMOXUMHUYECKUE PACUETHI
27 [Mpaktuueckas padora Ne 3. «Pemenne https://lesson.edu.ru/04/1




SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"HemeTamwis"»

KonTponbhas pabota no temam «MeTaibi»

https://lesson.edu.ru/04/1
0

28

n «Hemeramnb»

Heopranuueckue 1 opraHn4eckue KucioThl. https://lesson.edu.ru/04/1
29 Heopranuueckue u opranndeckue 0

OCHOBaHMUS

AMQoTepHBIC HEOPraHUICCKUE 1 https://lesson.edu.ru/04/1
30 opraHudeckue coepuHenus. I'enernueckas 0

CBSI3b HEOPTaHMYECKUX U OPraHUYECKUX

BEIIECTB

Ponb xumun B obecriedeHun https://lesson.edu.ru/04/1
31 HKOJIOTHYECKOM, YHEPTETHUECKON 1 0

MUIIEBON O€30MaCHOCTH, Pa3BUTUHI

MEIUIIIHBI

TIpesicTaBer s 06 OBIIX HAYHBIX https://lesson.edu.ru/04/1
32 MPUHIIAIIAX POMBIIIIEHHOTO MOTY4YEeHUS 0

Ba)XHEUIIINX BEIECTB

https://lesson.edu.ru/04/1
33 YenoBek B MHUpE BELIECTB U MaTepHaJIOB 0
https://lesson.edu.ru/04/1

34 XVMHS U 3J0pOBBE UEIOBEKA 0
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KaﬂeH)IapHO - TEMAaTHYE€CKOC IJIAHUPOBAHUEC 110 XUMHUH 11 xaace

Ne Hara Jdomaninee Ipumeuanue
n/n Tema ypoxa 3a/laHue

1 Oxpana tpyna u npasuia Th 06.09
XHUMHYECKUH 3JIEMEHT. ATOM. DIEKTPOHHAs § VIIp. B KOHCIIEKTE
KOH(UTYypaIys aToMOB

2 [Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema | 13.09
xumuueckux 3yemeHToB 1. . MenaeneeBa, ux
CBA3b C COBPEMEHHOM TEOPUEHN CTPOEHUS aTOMOB § 1 Vup.4-8 ctp. 9
Bxoanas (nmarHocTudeckas) KOHTPOJIbHAs paboTa

3 3aKOHOMEPHOCTU W3MEHEHUSI CBOMCTB XUMUYeCKux | 20.09
JJIEMEHTOB U UX COCAVHEHUH 110 IPYIIaM U OBTOPEHHE
nepuogam. 3HaueHUe NMEPUOJIUYECKOTO 3aKOHa U Mepromaaeckan
CHUCTEMbI XUMUYECKHX d71eMeHTOB J[. /. cHeTeMa
MeneneeBa B pa3BUTHUU HAYKH

4 Crtpoenue BemiecTBa. XuMHUUYECKast CBs3b, €€ BUABL;, | 27.09 § 2 Vp.4-7 ctp.13 §
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOM CBS3U. 3 qUTaTh
Bonoponnas cBs3b

5 BanenTtHocTh. DnekTpoorpunarenbHocts. Crenens | 04.10 § 4-7 Vip.1-4
OKHcieHus. BelecTsa MOJIEKYJISIPHOTO U c1p.21, erp 37 ynp.6
HEMOJIEKYJISIPHOTO CTPOCHUS

6 [TonsiTue o nucnepcHbIX cucteMax. ICTUHHBIE 1 11.10
KOJUIOHIHBIE pacTBOpBL. MaccoBas 10JIs BEIeCTBa $ 9 Vip.1-8 c1p.49
B pacTBOpE

/ Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX 18.10 § 9 BbIBOABI K IIaBe
coenrHeHMi. ['eneTndeckas CBsI3b HEOPraHUYECKUX 1, ynp. B koHcrexre




BCIICCTB, Pa3JIMYHBIX KJIaCCOB

8 Krnaccudukanus XuMHYECKUX peakiui B 25.10
HEOPraHUYECKON ¥ OPraHu4eCKOli XUMHUU. 3aKOH § 10 Yrp. 1-8
COXPAaHEHUs MAacChl BELIECTB; 3AKOH COXPAHEHUS U ¢1p.59
IIPEBPALLECHUS SHEPIUU IIPU XUMHUUYECKUX PEAKLIUAX

9 CxkopocTts peakiuu. OOpaTuMbIe PEaKIIuH. 08.11 § 11 Yp. 1-7 c1p.65
XHUMHUYECKOE PaBHOBECHUE

10 15.11 § 11 otuer o
ITpakTnueckas padora Ne 1. «BnusHue pa3auuHbIX IPAKTHYECKOl
(aKTOPOB HA CKOPOCTh XUMHYECKON PEaKIIUI» pabore

11 OnektponuTrueckas auccounanus. [lonsarue o 22.11
BoJopoAHOM moka3zarese (PH) pactBopa. Peakiuu $ 12 Vip.1-6 ¢1p.70
HMOHHOTO 0OMeHa. ['uaponu3 opraHn4eckux u § 13 a6, 2
HEOPraHUYECKUX BEILECTB

12 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH. 29.11 § 14,15 Yip.1-7
HOHsiTI/Ie 00 DIIEKTPONIM3Ee PaCIIaBOB M PACTBOPOB ctp. 78- 79
coJier

13 Kontponbnas padota no pazaeny «TeopeTnueckue 06.12 HIOBTOPEHHUE CTP.84,
OCHOBBI XUMHUH» 86

14 Meramnsl, ux nonoxenue B [lepnoanueckoit 13.12
CUCTEME XUMHUYECKHUX 31eMeHTOB /1. . § 16 Vip.9-12
MenieneeBa 1 0COOEHHOCTH CTPOEHUS AaTOMOB. ¢1p.93
OO6mue dpuznyecKkrue CBOMCTBa METAIIIOB

15 CrnnaBel METaIIIOB. DJIEKTPOXUMUYECKUH P 20.12 § 16 cooGmenns
HANPsHDKEHUNA METAJIOB

16 XHUMHUYECKUE CBOMCTBA BAXKHENIIIUX METAJIJIOB 27.12

(HaTpwWii, KM, KAJIBIIWA, MarHUW, aTFOMUHHAN) U
HUX COEIUHEHUN

§ 16 KoHCIIEKT




17 XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX 10.01 § 16 Yup.s
COEIMHEHMUI KOHCIIEKTE
18 XUMHUYECKUE CBOMCTBA LIMHKA, KEJE3a U UX 17.01
! HHHEa, § 16 Yup.7-8 ctp.92
COCIMHEHU I
19 24.01 cTp86 .BBIBOJIBI K
[IpakTuueckas padbora Ne 2. "Pemienue TIIaBe 2 ; OTHET O
AKCIEPUMEHTAIIBHBIX 3a71a4 10 Teme «MeTamibi»" HPAKTHICCKON
pabore
20 Hewmeramnbl, ux nonoxxenue B [lepuoandeckoi 31.01
CUCTEME XUMUYECKUX 31eMeHToB /1. 1.
A § 17 Yp.1-4 c1p.95
MenzeneeBa 1 0COOEHHOCTU CTPOSHUSI aTOMOB
21 ®du3nyeckue cBONCTBA HEMETAIUIOB. AJIJIOTPOIIHS 07.02
HEMETaJUIOB (Ha MIPUMEPE KUCIOPOa, CEPBI
(Ha mpivep POJia, Cephl, § 17 Vip. 5-7 c1p.95
dbocdopa u yriepona)
22 XUMHYECKUE CBOMCTBA TaJIOT€HOB bl U X 14.02
cekue Chouc OTCHOB, cep VIp. B KOHCIIEKTE
COEIMHEHUI
23 XuMHuecKue cBoiicTBa a3ora, gocopa 1 ux 21.02
. VY1p.B KOHCIIEKTE
COEIMHEHUI
24 XHWMHYECKHE CBOMCTBA YIiIepoaa, KpEMHUS U UX 28.02
. VY1p. B KOHCIIEKTE
COCTMHECHUI
25 [IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX 06.03 § 17 ymp. 7.
COeTMHEHUI coobmeHns
26 O06001enre 1 cucTeMaTr3aIs 3HaHUH 110 TeEMe 13.03
MMOBTOPEHUE
«Hemetannbl». Beruucinenust no ypaBHEHUAM
. W3y4EHHOTO B
XUMHUYECKUX PEAKIUN U TEPMOXUMUYECKHE
n KOHCIIEKTE
pacy€Tsl
27 [Tpaktrueckas padota Ne 3. «Pemenue 20.03 OTYET O
AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme ""Hemeramsr"» MPaKTUYECKOU




pabore

28 .03.04 [ToBTOpeHune Xum.
KonTponbnas pabora no temam «MeTtauib» U CBOIMCTBA METAILIIOB
«Hemeramneny 1 HEMETAIIOB

29 Heoprannueckue u OpraHm4eckue KUCIOTHI. 10.04 § 18 Ymp. 1-6
Heopranuueckue u oprannueckiue OCHOBaHMS c1p.99

30 AMpoTepHbIe HEOpraHMYECKUE U OpPraHUYECKUe 17.04 § 19,20

b
coeMHEHUS. [ 'eHeTnyeckast CBsI3b HEOPTaHUIECKUX
COOOILIEHUSI.
Y OpPTaHUYECKUX BELIECTB

31 Ponp xumMun B o0eciedeHUN SKOJIOTHYECKOM, 24.04
SHEPreTHUECKON U MUIIEBOM 0€30MacHOCTH,

COOOIIIEHUS. TPOCKTHI
Pa3BUTUU MEAUIUHBI

32 . -
[IpencraBienust 06 OOIMIMX HAYYHBIX MPUHIIUIIAX 08.05 § 21 Ynp.9-15
MIPOMBILIJIEHHOTO MOJYYEHUs BAXKHEUIIINX BELIECTB cp.110

33 UYenoBek B MUPE BEIIECTB U MAaTEPUATIOB 15.05 Moarotoska k E3

34 22.05 MoagrotoBka K EM

Xumus u 310pPOBbLE YCIIOBCKA




KpuTtepun onieHnBaHus HA YPOKAX XUMHMHU
OueHnBaHMe yCTHOTO OTBETA

NuauBuayaJbHbIii KOHTPOJIb PE3YIHTATOB MOXKET ITPOBOJUTHCS HA YPOKE KaK B
dbopme KpaTKoro onpoca ¢ Mecta (hpoHTaTBEHAS KOHTPOJIUPYIOIIas 6ecena), Tak u
B BHJIC 00CTOATEIbHON NMPOBEPKH 3HAHUIT M YMEHUI y J0CKH. DTOT BHJI OTIpOca
(MHAMBUAYATBHBIN ) MOXKHO IMMPOBOIUTH HA dTaNaxX aKTyalu3aliuy 3HAaHUN, N3YICHUS
HOBOTO MaTepuana, 3aKperieHus

Y COBEPILICHCTBOBAHNUS 3HAHUI U MIPOBEPKU YCBOEHUSI HOBOTO Marepuaiua. Bormpocsl
YUUTEINS ISl KPATKOT'O OMpOCca JOJKHBI ObITh JAKOHUYHBI, CPOPMYIUPOBAHBI B
HNOHATHBIX YYEHUKY TEPMUHAX U TpeOOBaTh KpaTKOro oTBeTa. [ 5KoHOMUU
BPEMEHU MO>KHO HCITOJIB30BaTh KAPTOUKHU C BOIIPOCAMH, HA KOTOPBIE YUCHUKU
TOTOBATCSI OTBETUTH y TOCKHU. BO BpeMst 0TBeTa y4dalerocst sl J0CTHKEHUS
YCTOMYMBOIO BHUMaHUSA KJIACcCa MOJIE3HO NPEAYCMOTPETD MOCIEAYIOIIEE 3a
OTBETOM PELEH3UPOBAHNE CO CTOPOHBI APYTUX YUYaIUXCs, UCTIPABICHUE
JOIMYIIEHHBIX OIIHUOOK, AononHenue. [Ipu npoBeneHnn onpoca A0MyCKaeTcs
3a/1aBaTh y4alleMycs HaBOJSAILIME BONPOCHI 1JIsl TOTO, YTOOBI TOMOYb EMY
chopMyIIMPOBATh CBOU MBICIH. MOTYT OBITh U AOMOJIHUTENBHBIE BOIIPOCHI, €CIIH
OHU HEOOXOUMBI JUIs MTPEAICTOSIIEr0 U3YUeHHsI HOBOro Matepuaina. Bo Bpems
YCTHOT'O OTBETA y4YaIErocsl YYUTEIb UMEET BO3MOKHOCTD 33J1aTh JOTIOTHUTEIbHBIN
BOITPOC IMArHOCTHYECKOTO XapaKTepa, KOTOPBIM MOMOKET BBISIBUTH COCTOSIHHUE
3HAHUU U yMEHHU oTBevaromero. [I[poBenenne ycTHOro MHAMBHUIYaJIbHOIO
KOHTPOJISL TpEOYET OT yUHTelsl COOPaHHOCTH M BHUMAaHUsA, TaK KaKk HEOOXOAMMO 3a
5-10 MUHYT BBISIBUTH 3HAHUS ydaluXcs B Kjacce. YuuTenab o0s3aH
IPOKOMMEHTHPOBATh OTBET YUCHHUKA, YKa3aB Ha OUIMOKH U OTMETUB y/1ayHbIe
cTOpoHBI. JIt000¥ OTBET NOJIKEH OBITh 3aMEUEH YUUTENIEM U OOBEKTUBHO UM
otieHeH. Heo0s13aTenbHO CTaBUTh OTMETKY 3a KaK/IbIil HeroHbIi oTBeT. Eciu
YYEHUK HEOJJTHOKPATHO JOTOJIHSII OTBETHI APYTUX OJHOKJIACCHUKOB, TO MOYKHO
MIOCTaBUTh €My OOIIYI0 OTMETKY 32 ypok. OTMeTKa «5»:

- J1aH TIOJIHBIN Y MPAaBUJIbHBIA OTBET HA OCHOBAHUH U3YUYECHHBIX TEOPH,

- MaTCpHral U3JI0KCH B OHpGI[GJ'IGHHOfI JIOTUYECKOM IIoCJICA0BAaTCIbHOCTH,
JIMTCPATYPHBIM A3BIKOM, - OTBCT C&MOCTOHTGHBHBIﬁ,

- BOBMOJKHa OAHA HCCYIIICCTBCHHAs omunoKa.



OrMeTKa «4»:
- JIaH TOJIHBIN ¥ IPaBUJILHBIA OTBET HA OCHOBAHUHU U3YUYEHHBIX TCOPUH,
- MaTepHas U3JI0’KEeH B OMPEICTICHHON MMOCIeI0BaTeIbHOCTH,

- OTBET CaMOCTOSTEIIbHBIH, TOMYIIEeHBI 2-3 HECYIECTBCHHBIE OIMNOKH,
UCIIPABJICHHBIC 110 TPEOOBAHUIO YUUTEIS, WX JaH HETOJIHBIN M HEYETKUM OTBET.

OrMeTKa «3»:

- JIaH TIOJIHBIN OTBET, HO TIPU 3TOM JIONYIIIEHA CYIIECTBEHHAs OMNOKA UITH OTBET
HETOJIHBIN, MOCTPOEH HECBA3HO.

OTMeTKa «2»:

- OTBCT 06H3py>KI/IBaGT HCIIOHMMAHHUC OCHOBHOI'O COACPKAaHUA yqe6H0r0
MaTcpuaiia, - JO0IIYIICHBI CYIIICCTBCHHBIC OIHH6KI/I, KOTOPBIC yanHﬁCH HC MOXCT
HCIIPABUTD IIPHU HABOIAIIUX BOIIPOCAX YUHUTCIIA.

@OpoHTAILHAS KOHTPOJIUPYIOIIasi feceia 0OBIYHO TOCTATOYHO KPATKOBPEMEHHA.
Borpocsl, kKak 1 Bo BCSIKOH Ipyro# 6ecene, TpeOyIoT KpaTKOro OTBETa, O3TOMY 3a
OJIH TaKOM OTBET YYEHUKY CTaBUTh OLICHKY Helb3s. HyHO 3apaHee HAMETUTh TeX
YYEHUKOB, OTBET

KOTOPBIX BO BpeMsi Oece bl XOTAT OIIEHUTD, U 3a/1aBaTh UM IIeJICHAITPaBICHHO
3arIaHupPOBaHHBIE JIJ1s1 6ecenbl BOompockl. OJTHAKO HE CIeAyeT 3aaBaTh MOAPS
BOIIPOCHI OJTHOMY U TOMY e yueHUKy. PaboTaTh nomkeH Bech kinacc. poHTasibHAS
Oecena MOXKET COYETAThCS C YCTHBIM YU4E€TOM 3HAHHM, KOTJ]a HECKOJIBKO YUaIIuXCs
TOTOBATCS K OTBETY y NOCKH. CIIOKHOCTH PaOOThI

3aKJIFOYAETCSl B TOM, YTOOBI HE YITyCKaTh M3 MOJISl 3pEHUs KJIacC, y4aCTBYIOIIUN B
Oecene, U ydaluxcsi, OTBEUAIOININX Y JOCKU. 3a4eT - 3TO METOJI YCTHOTO KOHTPOJI,
KOT'/Ia YYCHHKaM MPEI0CTaBIISAECTCS BO3MOKHOCTh 00JIee ITUTENHHO U
00CTOSITETLHO OTBETUTH HA BOMpoc. OOBIUHO 3a4eT HA3HAYAETCS BO

BHEYPOYHOE BpEMsI; KJIacC MPU STOM pa3aeiisieTcs Ha IBE WM TPU TPYIIIbI, KOTOPHIC
MPUXOIAT Ha 3a4ET MO ouepen B pazHoe BpeMsi. O MpoBeeHNH 3a4eTa YIUUTENb
coo01raeT 3apanee, YTOObI yJaIIuecss MOTJIM K HEMY MOJATOTOBUTHCA. J1is
MOJATOTOBKY K 3a4€Ty yUUTEIh COCTABIISIET BOMPOCHI, a TAKKE MIPUMEPHBIE 3a1a4H,
PEKOMEHIyeT IUTEpaTypy, MpeaABAPUTEILHO IPOBEPUB, UMEETCS JIU OHA B
IKOJIbHOM OnOmmoTeke. Cpoku MPOBEACHUS 3a4eTa JOHKHBI ObITh H3BECTHBI
3aMECTHUTEIIO TUPEKTOPA MO y4eOHO BOCIUTATEIILHON paboTe, 4TOOBI MOKHO OBLIO
PETyIMpOBaTh Harpy3Ky ydamuxcs. Kimaccuueckuii 3a4eT nmpeaycMaTpuBacT
BBISIBJICHUE YPOBHS 3HAHUH, YMCHHUI W HAaBBIKOB YYAIIIUXCS BO BPeMs O€Ce/Ibl
ydeHuka ¢ yuuteneM. OH 1aeT MoJHOE U TOYHOE MPEICTaBICHHE 00 ypOBHE



00y4EeHHOCTH KaKJIOTO YYEHHKA, OJJHAKO OTHUMAET MHOI'O BPEMEHH, YTO BEJET K
IIEPErpPYKEHHOCTH KaK YUUTENs, TaK U YYCHHUKA.

OuennBaHue MUCHbMEHHOM PadoOTHI
[TucemeHHBIC PabOTHI MOAPA3ACISIIOT HA TEKyIIHUE (MTPOBEPOYHBIC) U UTOTOBBIC

(KOHTPOJIBHBIE) PAOOTHI; MO BPEMEHU OHU MOTYT 3aHUMATh BECh YPOK HIIU €r0
yacTh. K MeTo/1aM MMChbMEHHOM MPOBEPKHU PE3YJIHTATOB 00YUEHUSI OTHOCSTCS
NMUCbMEHHAsl KOHTPOJIbHasi padoTa Ha 40 MuH, TpoBepouHbIe padoThl Ha 10-15
MUH (HampuMmep, pelIeHue pacueTHbIX 3a/1a4), MUCbMEHHBIEC TOMAIIIHUE 3aIaHuUsl,
MUCHbMEHHBIN y4eT 3HaHUM OTJIENbHBIX YUalIUXCs M0 KapTOYKaM, XUMHUYECKUE
JTUKTAHTBI, 3aJJaHUs TECTOBOTO TUIA U T.II.

HOI[FOTOBK& YHalluxcCs K KOHTpOHBHOﬁ pa60Te Jamic BCCTO OCYIICCTBILICTCA HA

o0o6marnmx ypokax. O npoBeileHUH KOHTPOJIBbHON pabOThl ydaluxcs
IpeaynpekIatoT 3apaHee, YToOObl OHU MOTJIM MTOATOTOBUTHCSI.

ConeprxaHue KOHTPOJIbHOM paOOThl OXBaThIBACT BECh HAaMOOJIEE BaXKHBIN MaTepual
KOHTPOJIUpYyeMoil TeMbl. B Takoi 00JbIION KOHTPOJIBLHON paboTe 3adaHus JOJKHBI
OBITh €AMHBIMU JIJISI YUAIITUXCSI BCEX YPOBHEHN pa3BuTHA. B KOHTpOIBHYIO paboTy
PEKOMEHIyeTCs BKJIIOYaTh Pa3HOOOpa3HbIe 3a/1aHus: 0000IIA0IINE BOTPOCHI,
KaueCTBEHHbBIC U PACUETHBIE XMMUYECKHE 3a]1a4uH, IIEMTOYKH MPEBPAILICHH,
TECTOBbIC, TpaUUECKUE 3aJaHUsI U T.1I.

Heob6xoaumo ncnoiap30BaTh HaOOJIbIIEE YKCIIO BAPUAHTOB. TeTpaau s
KOHTPOJIBHBIX PabOT SBISIOTCS JOKYMEHTOM, KOTOPBII MOKET OBITh POBEPEH
aIMUHUCTPAIMEN IIKOJIbI U MHCIIEKTOPOM OTJIeNIa 00pa30oBaHus, IOITOMY TETpaaH
JUTSI KOHTPOJIBHBIX pabOT JIOJDKHBI XPAHUTHCS B XUMUYECKOM KaOWHETE B TEUCHUU
y4eOHOro rojia. YUUTENI0 HHOT1a JOBOJIBHO TPYAHO ONPEAETUTh CTEIIEHb
CJIOKHOCTH MOJ00paHHBIX 3a/laHuid. METOIUCThI COBETYIOT BOCIIOIb30BATHCS
cienyromuM npuemom. Heo6xoaumo camomy

BBINIOJIHUTB 3Ty paboTy, a U3paCcX0A0BaHHOE BpeMs ISl YYEHUKOB 8-9-X Ki1accoB
HaJI0 YBEJIMYUTH B 5 pa3, a I CTAPIIMX KIACCOB - B 3 pa3za. MOXHO B Xo0/1€
peBapUTEIbHON CaMOCTOSATEILHON padOThl MPEITIOKUTh HECKOJIBKO TUITMYHBIX
3a1aHUM ¥ IIPOAHATIM3UPOBATH CTENIEHD UX BBITTOJIHEHNUS.



HpI/I OLICHUBAHWU OTBCTA y4alICTOCA HGOGXOI{I/IMO YUUTBIBATH KAa4CCTBO
BBIITOJIHCHU A pa6OTI>I I10 3aJaHUAM. KOHTpOJIBHaH pa60Ta OLCHUBACTCA B LICJIOM.

OTMmeTKa «5»:

* JIaH TIOJTHBIH OTBET HA OCHOBE M3YYCHHBIX TCOPUH, BOZMOKHA HECYIIIECTBCHHAS
OomInoKa.

OTMeTKa «4»:

[J mormycTuMa HEKOTOpasi HEMOJIHOTA OTBETa, MOXKET ObITh HE 0oJiee IBYX
HECYILIECTBEHHBIX OIIHUOOK.

OtmeTka «3»:

* paboTa BBHITIOJTHEHA HETOJIHO (HO HE MEHEE YeM Ha TPETh), UMEIOTCS He OoJiee
OJIHOM CYIIIECTBEHHON OMUOKH U 2-3 HECYIIECTBEHHBIE.

OueHka 3KcrepUMEHTAIBHBIX YMeHHH (B mpoiecce BbINOJIHEHUS
NMPAKTHYECKUX PA0OT 10 MHCTPYKLMH)

[IpakTrdeckue paboOThI MO XUMHUH BBITTOJHSAIOTCS B TETPAIAX JIJISl MPAKTUYECKUX
paboTt. [Ipu oleHrBaHUM OTYETA MO BBHITOJIHEHHUIO IPAKTUYECKOM paboThl 0c000€
BHUMAaHUE YAENAETCs KaYeCTBY U TIOJHOTE CAMOCTOSITENIbHBIX BHIBOJIOB YUCHHKA.
KonnuecTBo npaktuyeckux paboT OnpeeseHo B IporpaMmme.

B Teuenue yueOHOTO TO1a TETpaIu A MPAKTUUECKUX PAaOOT XPaHATCA B IIKOJIE.

OTMeTKa «5»: DKCIIEPUMEHT BBINOJHEH MOJHOCTHIO. CAeIaHbl TPaBUIbHbBIC
HaOJIFOJICHUS U BBIBOJIBI,

* SKCIIEPUMEHT OCYIIIECTBJICH IO TUTAHY, C Y4ETOM TEXHUKH
0€30MacHOCTH U MPaBUJI pabOTHI C BEIECTBAMHU U TPHOOpaMH,

* MPOSIBJICHBI OPTaHU3AIMOHHO-TPYI0BBIC YMEHUS (ITOICPKUBACTCS
YICTOTa paboyero Mecta, MopsAA0K Ha CTOJIE, SKOHOMHO UCTIONB3YIOTCS
PEaKTHUBBHI).

* Jlonymiens! He OoJiee IBYX HECYIIECTBEHHBIX OMIMOOK MPU

odopmiieHUHU PabOTHI.



OT1MmeTka «4»:

* paboTa BBITIOJIHEHA, C/IeTaHbl TPaBUJIbHBIE HAOIOICHUS U BBIBOJIbI:
HKCIIEPUMEHT BBITIOJTHEH HETIOJIHO WU HAOJIOJaI0TCSl HECYIIIECTBEHHBIE
OIIMOKH B pabOTe C BEIIECTBAMU U PUOOPAMHU.

Ot1meTka «3»:

* OTBET HETOJIHBIN, pa00Ta BHIMOJHEHA IPABIWILHO HE MEHEE, YEM
HaToJIOBHHY, IOMYLIEHA CYIIECTBEHHas OINOKa (B X0/1€
AKCIIEPUMEHTA, B 00BACHEHHH, B 0(hopMiieHHH padboThl, o Th mpu
paboTe ¢ BEmECTBAaMU U IPUOOpaMu), KOTOPYIO YUAIIUICS UCTIPABIISIET
1o TpeboBanuto yuutens. Jlomyckaercs opopmieHrue padboTsl 6e3
3aIlUCU YPAaBHEHUHN peaKUnn

OKCHEPUMEHT MOJHOCTHIO BBINIOJIHEH B COOTBETCTBUH C HHCTPYKIIMSIMHU
Y MIpaBWJIAMHU TEXHUKHU 0€30MaCHOCTH, HO paboTa He odopMmIIeHa.
OTMeTKa «2»:

* BeinonHeHO MeHee MOJI0BUHBI PabOTHI;

* IOMYIIECHBI JIBE UK O0Jiee CYIECTBEHHbIE OIINOKU B XO€
AKCIIEPUMEHTA, B 00BACHEHHH, B 0hopMmiieHnH padboThl, o Th mpu
paboTe ¢ BemecTBaMu U MpuoopamMu), KOTOPbIE yUAIIUNUCS HE MOXKET
UCIIPABUTh

OuneHka yMeHHil pemiaTh IKCNEePUMEHTAIbHbIE 3212491

[Ipu olieHKe 3TOr0 yMEHUs CIAEAYET YUUThIBATh HAOMIOACHUS yUUTENS U
NPEABABISIEMbBIE YUAIIUMCS PE3YJIbTATHI BHIIIOJHEHHUS OIBITOB.

OTMeTKa «5»:

e [Inan peuIcHu:A 3aJa4 COCTABJICH IIPABUJIBHO,



¢ OCYIICCTBJICH HOI[60p XUMHUYCCKHUX PCAKTUBOB U 060py110BaH1/1;1,
¢ SKCIICPUMCHT BBIIIOJIHCH ITOJIHOCTBIO,
¢ J1aHO ITOJIHOC OOBSICHEHHE B CACJIaHbI BBIBOBI.

OTmeTKa «4»:
TJIaH PEIIEHUsT COCTaBJICH MPABIIIBHO,
OCYIIIECTBJICH TIOJI00P XUMHUYECKUX PEaKTHBOB U 000PYI0BaHUS,

SKCIICPUMEHT BBITIOJIHCH ITOJIHOCTBIO, JOIMYIICHO HE 00Jiee ABYX HEeCYIICCTBEHHBIX
omuoOOoK (B 0OBSICHEHUHU U

BBIBOJIAX).
OtMmeTka «3»:

TIJIaH PEIICHUS COCTABJICH MPABUIBLHO, OCYIIECTBIICH MOJ00P XUMHUUECKUX
PEaKTUBOB U 00OPYJIOBaHUSI, SKCIIEPUMEHT BBIMIOJHEH HE MEHEE, YEM HAIlOJIOBUHY,
JIOITyIEHA CYIECTBEHHAS

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
Axunonepnoe o6mectso «M3narensctBo «lIpocsemienner

» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxunonepHoe o6mectBo «M3narenscto «lIpocsemenne
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JUCT ®PUKCUPOBAHUA UBSMEHEHUI U

JJONOJIHEHUH
B PABOYEHN ITPOT'PAMME
Hara Conepxanue CornacoBaHue C [Toanuch
BHECCHHUS KypHUPYIOITUM 1A,
U3MEHEHUH, npeaMeT BHECIIIETO
JOTIOJTHEHU 3aMeCTUTEIIeM 3aInCh
TUpPEKTOpa
(moanucsw,
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