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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1o XMMHMHM Ha YPOBHE CpelHEro oOImero oOpa3oBaHHs pa3padoTaHa Ha OCHOBE
®denepanpHoro 3akoHa or 29.12.2012 Ne 273-03 «0O6 obpaszoBanmm B Poccuiickori Deneparumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (enepaabHON 00pa30BaTENbHONW MPOTPaMMbI CPEIHEro OO0IIero
obopazoBanus (POII COO), mpencraBineHHbix B denmepanbHOM TrocyaapCTBEHHOM 00pa3oBaTEIbHOM
crangapre COO, c¢ yuérom Kounenuuum mnpenogaBaHus y4eOHOro TpeaMera «XUMHS» B
oOpa3oBaTenbHbIX Oopranuzanuax Poccuiickoit @enepaiuy, peaqu3yroluX OCHOBHbIE 00pa30oBaTelIbHbIE
IIPOrpaMMbl, U OCHOBHBIX INOJIOkKeHUH «CTpaTeruu pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha
nepuon 110 2025 roga» (Pacnopsikenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3padOTKe MporpaMMmbl [0 XHUMHUM, K OIPENIEIEeHUI0 0OLIel crparerun
00y4eHHs, BOCIIUTAHUA U Pa3BUTHUS 00YJAIOIIUXCs CpeACcTBaMHU ydeOHoro mpeamera «Xumus» asa 10-11
KJIacCOB Ha 0a30BOM YypOBHE COCTaBWJM KOHIentyaidbHbie mojoxkenus DOIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIeJNiei, COAepKaHHs, pe3yabTaToOB OOy4YeHHs W TpeOOBaHUU K YPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

XuMHuueckoe 00pa3oBaHUE, MOTydyaeMOe€ BBIMYCKHUKaMH O0Ieo0pa3oBaTeIbHON OpraHu3alnu,
ABJISICTCA HEOTHhEMIIEMOM 4acThi0 UX 00pa30BaHHOCTH. OHO CIIY)KUT 3aBEpLIAIOIIUM 3TAalloM pealu3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUYEBBIX LEHHOCTEH, MPUCYIIMX IIEIOCTHOH CHCTEME
XMMHUYECKOro 00pa3oBaHUs. ODTH LIEHHOCTH KacaloTCs IMO3HAHMS 3aKOHOB NPHUPOJbI, (opMUpOBaHUS
MHUPOBO33PEHUSI M OOILIEH KYJIbTYyphl YENOBEKa, a TAKKE DKOJOTHMUECKH OOOCHOBAHHOTO OTHOMICHUS K
CBOEMY 3JI0POBbIO M HpPUPOJHON cpene. Peanusyercs xumudeckoe oOpazoBaHHe OOydaromuxcs Ha
YpOBHE CpeIHEero oouiero odpa3oBaHUsl CpEICTBaMU yuyeOHOro mnpeamera «XuUMHUs», COAEpKaHHE U
IIOCTPOCHHE KOTOPOIo OIpeJesieHbl B IpOrpaMMe IO XMMHUHU C YYETOM CIEUU(PHUKU HAYKH XUMHH, €&
3HAYEHUS B IIO3HAHUU MIPUPOJBI U B MaTEPHAJIbHOM KU3HU OOLIECTBA, a TAKXKE C YUETOM 00LIUX 1iesiel 1
IPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CpelHero oluiero oOpa3oBaHUs B
Poccuiickoit ®enepanuu.

XUMHsI KaK 3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK HUIpaeT ocoOyi0 pojb B COBPEMEHHOM
LUMBUJIM3ALMM, B CO3JaHMM HOBOM 0a3bl MarepualbHOM KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMHpOBaHKE PAIOHAIBHOTO HAYYHOTO MBILIUIEHHUS, B CO3JIaHHE IEJIOCTHOTO MpEeACTaBICHUs 00
OKpY’KaIOIlleM MHUpE Kak O €IMHCTBE MPHUPOJABI M YeJIOBeKa, KOTOpoe (GopMUpPYETCs B XMMHUM Ha OCHOBE
MIOHMMAaHHs BEIECTBEHHOIO COCTaBa OKPYXKAIOLIETO MUPA, OCO3HAHMS B3aUMOCBS3H MEXKIY CTPOCHHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3aMMOAENUCTBYS C IPYTUMH €CTECTBEHHBIMU HayKaMHU, XMMHMsI CTala HEOThbEMJIEMON YaCThIO
MHUPOBOHM KYJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO TPyJAa M KU3HU Ka)XJ0ro uyjeHa oOuiecTna.
CoBpeMeHHass XMMMsI KaK HayKa CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HampaBieHa Ha
pelieHre ri1odanbHbIX MPOOJIeM yCTOMYMBOIO pPa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOH,
MUILEBOM, HKOJIOTHUECKOH O€30MaCHOCTH U OXPaHbl 37J0POBBS.

B cooTBercTBHM ¢ OOIIMMU LETSMUA U TMPUHIUIIAMEA CPETHET0 00IIero oOpa3oBaHMs CONEpKaHUE
npeamera «Xumus» (10—11 kmaccel, 6a30Bbli ypOBEHb N3yUeHHs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYarONIUXCsi, HEOOXOAUMYIO UM JJISI BEIPAOOTKH MHUPOBO33PEHUYECKUX
OPHEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKU3Hb COLIMYMa, MPOJOJDKEHHMS OOpa3oBaHUs B pa3IMYHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBisiomiuMu  npeamera «XUMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHUS» H
«OO0m1ast 1 HeopraHUYecKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOif HAyKH: CUCTEMa 3HAHUH M0 HEOPraHMYECKOW XUMHHU (C BKJIFOUYCHHEM 3HAHUHN U3 00IIe XUMUM)
U opraHudyeckon xuMuu. POpMHpPOBAHHWE MJAHHOW CHUCTEMBl 3HAaHUW TNPH H3YYEHUU MpeaMera
obecreyrBaeT BO3MOXXHOCTh PAaCCMOTPEHHSI BCETO MHOT00Opa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB ¥ TEOPUH XMMUH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumus» u «OO0miast 1 HeopraHudeckass XuMus»
copMHpoBaHa B IporpaMMe IO XMMHU Ha OCHOBE CHUCTEMHOIO IOJAXOAAa K HM3YyYEHHIO y4eOHOro
MaTtepuaia M OOyCIIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM pAa3BUTHEM 3HAaHUM Ha OINpeneNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XHMMHUM BEIIECTBAa pacCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUU CTPOECHMSI OPTaHMYECKUX COEIMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHUYECKUX U
JIEKTPOHHBIX TPEJICTABICHUN O CTpoeHuH BemecTB. CBeneHHs 00 HM3y4daeMbIX B Kypce BeLIecTBax



JAIOTCSl B Pa3BUTUHU — OT YIJIEBOJAOPOJOB O CIOXKHBIX OMOJOrMYECKH aKTUBHBIX COeAMHEHUH. B kypce
OPraHMYECKOM XHWMHUU TONYy4YaloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHMs NEpPBOHAYANIBHBIC MPEJCTABICHUS O XMMHUECKON CBA3M, KJIacCU(PHUKAIIMOHHBIX NMPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM YyTJIOM 3peHHs B MpeaMeTe «XUMHUs» 0a30BOr0 YpOBHS pacCMaTpPUBACTCS M3y4YEHHBIH
Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs TEOPETHUUCCKHA MaTepuan v (paKTOJIOTUYECKHE CBEICHUS O
BEIECTBaX W XMMHUYECKOHl peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeOpraHU4yecKass XUMUs»
O0yJaromuMCsl TPEIOCTABISIETCS. BO3MOXHOCTh OCO3HAaTh 3HAUCHHE MEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX M METOJOJIOTUYECKUX TO3HUIMMA, TIyOXe TMOHATh HCTOPUUYECKOE HU3MEHEHHUE
(YHKIHHA 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIOIICH W MPOTHO3UPYIOIIESH.

Envnas cucrema 3HaHWMK O BaXKHEWIIMX BEUIECTBAX, MX COCTABE, CTPOEHUH, CBOMCTBAX H
MPUMEHEHUH, a TaKXK€ O XHMHUYECKUX PEeaKLUAX, MX CYIIHOCTHM M 3aKOHOMEPHOCTAX MPOTEKaHUs
nonosnHserca B Kypcax 10 u 11 kiaccoB aiieMeHTaMu cofepKaHUsl, UMEIOLUMH KYJIbTYpPOJOTUUECKUN U
MPUKJIAHON XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT MOHHMMAHHUIO B3aUMOCBSI3U XUMHUH C APYTUMHU
HayKaMH, pAacCKpbIBalOT €€ poJib B TII0O3HABAaTEIbHOM U MPAKTUUYECKOW JESITEIIbHOCTH YEeJIOBEKa,
CHOCOOCTBYIOT BOCIUTAHUIO YBaKEHHUS K IPOIECCY TBOPYECTBA B OOJACTH TEOPUU MU MPAKTHUECKUX
MIPUJIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCSA B OOIIECTBEHHO M JIMUHOCTHO 3HAYMMBIX
npoOiieMax, CBA3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIMBATh HH(OPMALUIO U NPUMEHATH €€ s
TIOTIOJIHEHUSI 3HAHUM, PEIICHUSI UHTEIUICKTYAJIbHBIX U SKCIIEPUMEHTAJIBHBIX MCCIIEI0OBATEILCKUX 3a1a4. B
L[EJIOM COJepKaHue Y4eOHOro mnpeamera «XHUMHS» JaHHOTO YPOBHS H3YYEHHUS OPUEHTHUPOBAHO Ha
dbopMupoBaHHE y O0YYarONIMXCS MHUPOBO33PEHUYCCKOW OCHOBBI JIUII TMOHMUMAHUS (DUIOCO(CKHUX HJICH,
TaKMX KakK: MaTepuajibHOE €JUHCTBO HEOPraHMYEeCKOro M OPraHM4ecKoro MHpa, OOYCIOBIEHHOCTb
CBOMCTB BEIIIECTB UX COCTABOM M CTPOCHHEM, ITO3HABAEMOCTh MIPUPOIHBIX SBICHUHN MyTEM dKCIIEPUMEHTA
U peuIeHHs] MPOTUBOPEUUH MEXIy HOBBIMU (DaKTaMH U TEOPETUUYECKUMHU MPEINOCHUIKAMH, OCO3HAHHE
pOJIM XMMHUU B PEUICHUH SKOJIOTHMYECKHX IMPOOJIeM, a Takke MpoOieM COSpexeHHUs SHEePreTUICCKUX
PECYPCOB, ChIPbsI, CO3/1aHUSI HOBBIX TEXHOJIOTUH U MaTEpHUAJIOB.

B mmane pemeHust 3amad BOCHUTAHUS, PA3BUTHS M COLMATU3AIMU OOYYAIOMIMXCS TPUHSTHIC
MporpaMMoil MO XHMMHMHM TOAXOAbl K ONPEIEICHUI0 COAEpXKaHUS M TOCTPOCHHS MpeameTa
MpeAyCMaTpuBaOT (OPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX IEHCTBUIM, MMEIOMIMX 0a30BO€ 3HAUYCHUE
JUIS pa3IMYHBIX BUIOB JESITENFHOCTU: PEIIeHUs MpobiieM, MOUCKa, aHalu3a U 00paboTku UH(popMaLuH,
HEOOXOIUMBIX [UJIi TPUOOPETEHUs OMNbITa TMPAKTUYECKONM U HCCIAEAOBATEIIbCKON ACSTENBHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B O3HAHUU XUMUH.

B mpakTuke mpemnojaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, Tak M Ha
YpOBHE cpenHero oOmiero oOpa3oBaHUs, MPH ONPEACICHUN COAEPKATEIbHOW XapaKTEPUCTUKU IieNei
M3y4eHUs TpeIMeTa HalpaBJICHHEM TMEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TPU3HAETCS
(dbopMHpOBaHHE OCHOB XMMHUYECKOW HAayKH KaK 00JIACTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTHUECKOM
NESATETFHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. C METOAMYECKON TOUYKH
3pEHUsI TAKOM MOJX0/ K OIPEIETICHUIO 1ieJIel U3yUeHUs ITPEAMETA SIBJISIETCS BIIOJIHE ONPAB/IaHHbBIM.

CoriacHO JaHHOW TOYKE 3pEHUs TJIABHBIMH IIEJISIMH M3YyYCHHUs MpeaMeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GOpMHpPOBAHHE CUCTEMBI XMMUYECKUX 3HAHUW KaK BaXHEHIIEH COCTABISIONICH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpPa, B OCHOBE KOTOPOW JIeKAT KIIOYEBBIC MOHSATHS, (yHIaMEHTAIbHBIC
3aKOHBI U TEOPUH XMMHUU, OCBOCHHE SI3bIKA HAYKH, YCBOCHUE U TOHUMAaHUE CYLTHOCTH JTOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HWCTOPHEH WX pa3BUTHSI H
CTaHOBJICHUS;

e (¢dopMHpOBaHHE U paA3BUTHE TMPEJACTABICHUNW O HAYYHBIX METOJaX TO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIUi, HEOOXOAMMBIX IUIsI MPUOOPETEHUS YMEHUM OPHUEHTHUPOBATHCS B MHUPE
BEIIECTB M XUMHUYECKUX SIBJICHUW, HUMEIOIIUX MECTO B TMPUPOJAE, B MPAKTUYECKOW U
MMOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHHH U CIIOCOOOB JAEATETHbHOCTH, CBS3aHHBIX C HAONIONEHHWEM U OOBSICHCHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHIEM MPaBIIT 0€301TaCHOT0 0OpaIeHHUs C BEIIECTBAMU.

Hapsiny ¢ »tuMm, conepkarenbHas XapaKTepUCTUKa II€JIeM M 3aJad HM3y4eHUs] NpelIMeTa B
mporpaMMe Mo XMMHMHU YTOYHEHa M CKOPPEKTUPOBAaHA B COOTBETCTBMM C HOBBIMH IPHUOPUTETAaMHU B



cucteMe cpemaHero obmiero ooOpazoBaHus. CerofgHss B NPEMOJaBaHHM XHUMHH B OOJBIICH CTENEHU
oTHaéTCsl TMPEANOYTCHHE MPAKTHUYECKOM KOMIIOHEHTE COEp)KaHUs OOY4YeHHUs, OpPUEHTHPOBAHHOW Ha
IOJITOTOBKY BBIIIYCKHUKA 0011€00pa3oBaTeIbHON OpraHu3ally, BIAJCIOUIEro He HAaOOpOM 3HaHUM, a
(GYHKIMOHATBFHONH T'PAaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHMSIMHU AKTUBHOTO TMOJYyYCHHS 3HAHUN U
IPUMEHEHMSI UX B PealbHOM KU3HU JUIsl peIieHHs] TPAKTUYECKHUX 3a/1a4.

B cBsi31 ¢ 9TUM NIpH U3y4EHUH NpeaMeTa « XUMUsD) JOMUHHUPYIOIee 3HAaUCHHE TPUOOPETAIOT TaKHe
LeJIN U 3a]1a4H, KakK:

ajanTanus OOy4aloIUXcsd K YCIOBUSM JTUHAMHUYHO pa3BUBAIOLIETOCS MHpa, (OPMHUpPOBAHHE
UHTEJUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K  €caMOOOpa3oOBaHUIO,  COTPYJHHYECTBY,
CaMOCTOSITEJIbHOMY IPUHATHIO IPAMOTHBIX PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYallUsX, CBA3aHHBIX
C BELIECTBAMH M UX MIPUMEHEHHEM;

¢dopmupoBaHue y OOyYaIOUIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUI), MMEIOLIMX
YHHUBEpCAJIbHOE 3HAUCHHE JJISl PA3JIMYHBIX BUJOB JEATEIBHOCTU: PEIICHUs Mpo0JieM, MOUCKA, aHaIu3a U
00paboTku MH(pOpPMaLUK, HEOOXOAUMBIX JUIsl IPUOOPETEHUsI ONBITA JIEATENBHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B MO3HAHWU XUMHH, a TAKXKE JUIS OLIEHKU C TIO3HMIUH SKOJIOTUYECKOH 0e30MmacHOCTH
XapakTepa BJIMSHUS BELECTB U XUMUYECKUX ITPOLIECCOB Ha OPraHU3M Y€JI0BEKa U MPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yJaroImuxcs: ClIOCOOHOCTH CaMOCTOSITEIIbHO MIPHUOOPETaTh HOBBIE 3HAHUS 110 XUMHUU B COOTBETCTBUHU C
KU3HEHHBIMU TTOTPEOHOCTSMH, UCTIOIB30BAaTh COBPEMEHHbIE MH(POPMAIIMOHHBIC TEXHOJIOTUH IS TIOMCKA
U aHajM3a yueOHOH U Hay4dHO-NOMYJISIpPHOH MH(POPMALMU XUMHUECKOTO COJICPKAHHUS;

dbopMHupoBaHHE W pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBIIIICHHS,
HaOJII0AaTeNbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPble OCOOEHHO HEOOXOIUMBI, B YACTHOCTH, MPH
TUTAHUPOBAHHH U TIPOBECHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcs yOeKIEHHOCTH B T'yMaHUCTMYECKOW HAIPABICHHOCTH XHUMHUH, €€
BaXHOH POJIM B pEIICHUM TIO0ATBHBIX MPOOJIEM PalMOHAIBHOTO MPHPOIOIOIB30BAHMS, MTOTIOTHEHUS
HHEPreTUYECKUX PECYpCOB M COXPAaHEHHs] MPHUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
0epe’KHOTO OTHOMICHHS K MPUPOAE M CBOEMY 3J0POBBIO, a TAK)Ke MPUOOPETEHHSI OTIBITa UCTIOIb30BaHMS
MOJTyYEHHBIX 3HAHUM N7l MPUHATHUA TPaMOTHBIX PELICHUH B CUTYalMsIX, CBS3aHHBIX C XUMHUYECKUMHU
SIBIICHHUSIMU.

B yueOHoM muiaHe cpeqHero o0iero oopazoBaHus NpeAMeET «XUMHsD» 6a30BOr0 YPOBHS BXOJUT B
COCTaB MpenMeTHOH obnacT «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee ynciio 4acoB, OTBEAEHHBIX Ul M3Y4YEHHUS XMMMH, Ha 6a30BOM YpOBHE CpPEIHEro OO0ILEero
oOpa3zoBanusi, coctapisieT 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B 11 kiacce — 34 yaca (1
4ac B HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teoperuyeckre 0OCHOBBI OPraHUYeCKONH XUMMH

IIpenMer OopraHM4ecKOM XMMMH: €€ BOSHMKHOBEHME, Pa3BUTHE U 3HAUYCHUE B IIOJIyYCHHUH HOBBIX
BELIECTB U MaTepuaioB. Teopust cTpoeHusl opraHudeckux coequHeHuit A. M. ByrnepoBa, €€ 0OCHOBHbIE
nojioxkeHus. CTpyKTypHble (OpPMYJIbI OpPraHMYECKHUX BellecTB. ['omonorus, uzomepusi. XuMHUecKas
CBSI3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBS3H.

[IpencraBnenne o KiIaccUpUKAMK OPraHUMYECKHX BemiecTB. HoMeHKmaTtypa OpraHHYecKuX
COelMHEHUIl (cucremaTHuecKkas) UM TPHUBHAIbHBIE HAa3BaHMUSA BAKHEHIIMX IPEJICTaBUTENEH KJIacCoB
OpPraHUYECKUX BELIECTB.

DKclepUMEeHTaIbHbIE METO/Ibl M3YUEHHS BELECTB U MX PEBPAILCHUN: 03HAKOMJIEHHE ¢ 00pa3aMu
OpraHMYECKHUX BEIIECTB M MarTepuajaMd HAa HX OCHOBE, MOJIECIMPOBAHME MOJEKYJ OpPraHUYECKHX
BEIIECTB, HAOJIOJCHME M OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO OPraHUYECKUX
BELIECTB IIPU HarpeBaHuHM (IU1aBJIeHUE, OOYIIIMBAHUE U TOPEHHUE).

YriaeBogopoabl

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTMYECKUH psAl. MeTaH M 3TaH — IPOCTEHIINE IPEICTaBUTEIN
aJIKAaHOB: (pU3MUECKUEe M XUMHMUYECKHE CBOMCTBA (peakLMu 3aMELIeHHs M TOpEHUus), HaXOXKICHHE B
IIPUPOJIE, TIOJYYEHUE U ITIPUMEHEHNE.

AJKeHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psA. OTUIEH U NPONWIEH — IpoCcTeHmune
NPEJCTaBUTEIN  AIKCHOB: (U3MYECKHEe U XHMHUYECKHE CBOWCTBA (pEaklWHM THIPHUPOBAHMA,
raJJOreHUPOBAHUS, TUAPATAlluK, OKUCIEHHS U TIOJTUMEPU3alliu ), NOJIyYeHHUE U IPUMEHEHHE.

Anxanuensl: OyragueHn-1,3 u merunOyranueH-1,3: crpoeHue, BaKHEHIINE XUMUYECKUE CBOMCTBA
(peaxmust monumepuzanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUYECKUH psiA. ALETUIEH — MNPOCTEUIIUi
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHHE, (HU3MUECKMe U XHUMHYECKHE CBOWCTBA (peakiuu
TUJIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATAIIH, TOPEHMS] ), TOJTyUYEHUE U IPUMEHEHHUE.

Apenbl. benHzonm: coctaB, cTpoeHHe, (HU3MUECKME W XHMHYECKHE CBOICTBa (peakiuu
raJIOT€HUPOBAHUS U HUTPOBAHU ), MOIYYEHHUE U IPUMEHEHUE. 10ay01: cocmas, cmpoenue, usuieckue u
Xumuueckue CceouUcmea (peakyuu 2ano2eHupo8anus U HUMPOBAHUsS), NOJYUeHue U NnpumMeHeHue.
TokcnuHOCTH apeHOB. ['eHeTndecKas CBA3b MEXKIY YINIEBOAOPOAAMH, NMPUHAUICKAIMMHA K PA3IMYHBIM
KJIacCcaM.

[Ipupoanbie UCTOYHUKH yriieBoAopooB. [Ipupoansiii ra3 u nonytHele HedTsHbIE Ta3bl. HedTh U
e€¢ mpoucxoxzaeHue. CrocoObl mepepaOOTKM HEPTHU: TEperoHkKa, KpPEeKUHI (TepMHUYECKUH,
KaTaJauTHueckuit), muponus. [lpoaykTel nepepaboTku HedTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

DKcrepuMeHTAIbHbIE METO/IbI H3YYEHHS BEIIECTB U UX MpEBpallleHUi: 03HAKOMJIEHUE C 00pa3liaMu
IlacTMacc, KaydyykoB M pe3uHbl, Koiwiekuuu «Hedte» u  «VYromb», MoaeaupoBaHHE MOJEKYI
YIIEBOJOPOAOB U TaJOr€HONPOU3BOIHBIX, NMPOBEICHNE MPAKTUYECKOW palbOoThl: MOJydYE€HHUE ATHIIEHA U
U3Yy4YEHUE €ro CBOMCTB.

Pacuérnble 3anaun.

Bbruuciienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOJHOTO
BELIeCTBA WJIM MPOAYKTa PEaKIUU MO M3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOIO M3 HCXOAHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

[IpenenpHble OAHOATOMHBIE CHUPTHL.. METaHOJ M 3TAHON: CTPOCHHE, (PpU3MUYECKHEe M XMMUYECKHE
CBOWCTBA (peakiuM C AaKTHUBHBIMM MeTalllaMM, TaJloOT€HOBOJOPOJAaMH, TOpPEHHUE), IPUMEHEHHUE.
BonoponHnele CBA3M MEXIy MOJIEKYJIAMHM CHUPTOB. JIeHCTBHE METaHOJA M 3TAaHOJIA Ha OPraHU3M
YeIJI0BEKA.




MHoOroaTtoMHbl€ CHOUPTHI. OTHIEHTJIMKONb WU TJIMLIEPHUH: CTPOEHHUE, (PU3NYECKHEe U XUMHYECKHE
CBOMCTBA (B3aUMOJICHCTBUE CO IIEJIOYHBIMM METAJUIAMM, KAaue€CTBEHHAs pEaklus HAa MHOI0ATOMHbIE
cnupthl). JlelicTBre Ha opranusMm yenoBeka. [[puMeHenne raunepruna u 3TUICHTITUKOIA.

@eHo: CTPOCHHE MOJIEKYJIbI, (U3UUYECKHE W XHMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denomna.

Anbnerunsl U kemownvi. PopManbAeTH, allETAIBICTUA: CTPOCHUE, (PU3MYECKHE U XUMHUYECKHUE
CBOMCTBA (pEeaKIMN OKUCICHHS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIUH), TOJIyYeHUE U IPUMEHEHHE.

OHOOCHOBHBIE NIpeieNbHbIe KApOOHOBBIE KUCIOThL. MypaBbHHAS U YKCYCHAsi KUCIIOTHI: CTPOEHUE,
¢bu3nyueckre U XMMHUYECKHE CBOWCTBaA (CBOMCTBA, 00IIMeE Ui Kiacca KUCIOT, peakuus dTepuQUKaIim),
noinyyeHue M npuMeHeHue. CTeapuHOBasi U OJIGMHOBAs KHUCJIOTHl KaK MPEACTABUTEIH BBICHIMX
KapOOHOBBIX KUCIIOT. MblIa KaK COJH BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.

Crnoxuble 3(¢uUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MApPONIN3 CIOXKHBIX 3GUpoB. JKUpHI.
I'mpponus xupos. [Ipumenenune xupoB. buosornueckas posib )KUPOB.

VYrneBoabl: coctaB, KiaccuHKanus yrieBodoB (MOHO-, AM- M moducaxapunbl). [nmoko3a —
IPOCTEHIINA MOHOCAXapua: OCOOEHHOCTU CTPOEHHUS MOJIEKYJbl, (PU3MUECKHE U XMMHUUYECKHUE CBOMCTBA
(B3ammopeticteue ¢ ruapokcuaoMm meau(ll), okucieHne aMMuadHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE IJIIOKO3bl), HaXOXKIACHUE B IMPHUPOJAE, NPUMEHEHUE, OMOJIOrHYecKas poJib.
®dorocuntes. PpykTo3a Kak U30Mep IIIOKO3bI.

Kpaxman u wnemmonosa Kak npupofHble noiumepbl. CTpoeHHe KpaxMmana U LEJUIHOJIO3bI.
duznyeckue 1 XMMHUYECKHUE CBOICTBA Kpaxmaia (TUIPOIN3, KAUeCTBEHHAs! PEAKIIHS C HOI0M).

DKcrepuMEHTAJIbHBIE METO/IbI U3yYEHUS BEIIECTB U UX MPEBPALLEHUN: IPOBEACHNE, HAOII0ICHUE U
OMHCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAUYE€CTBEHHBIE DPEAKIMH OJHOATOMHBIX
cnupToB (OKHcIIeHne 3Tanona okcuaom meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOICUCTBHUE TIIMIIEPUHA
¢ ruapokcuaom menu(ll)), ampaernmoB (OKHMCIeHHE aMMHAYHBIM pPacTBOPOM oOkcuaa cepedpa(l) u
ruapokcuaom menu(ll), B3aummoneiicTBue Kpaxmajia ¢ HOJOM), NPOBEACHHE NPAKTHUECKOH paboThI:
CBOMCTBA pacTBOpa YKCYCHOW KHMCIIOTBHI.

Pacuérnsbie 3anaun.

Bbluuciienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO
BELIECTBA WJIM MPOJAYKTAa PEAKIUU IO MU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOIHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTcoiepikaliye opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIOTBl Kak aM(oTepHble OpraHudeckue coefuHeHus. dusznyeckne U XUMHUYECKHUE
CBOMCTBAa aMUHOKHUCIIOT (Ha mpuMepe ruiuHa). buonornueckoe 3HaueHne aMMHOKHUCIOT. [lenTuast.

benkn kak npHUpOJHBIE BHICOKOMOJIEKYJISIPHBIE coequHEHMs. [lepBudHas, BTOpUYHas U TPETUYHAA
CTpYKTypa OenKoB. XMMHUUYECKHE CBOMCTBA OCJIKOB: TUIIPOJIN3, JEHATYpallUs, KaueCTBEHHBIC PEaKIMU Ha
OeNKH.

DKcrepuMeHTAIbHbIE METO/Ibl U3yUEHUS BEIIECTB U UX MPEBpallleHUIl: HAaO0IeHuEe U ONUCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypalusl OEIKOB IPU HArpeBaHUH, IBETHBIE PEAKIMH OEIIKOB.

BbicokomosiekyisipHble coeJUHEeHU

OCHOBHBIE TIOHATHS XUMHHM  BBICOKOMOJIEKYJIIPHBIX COECJUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJUMEpU3AlMU, CPeaHss MoJieKyispHas Macca. OCHOBHbBIE METObI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEUHEHUN — MOJIMMEPU3ALINS U TOJUKOHICHC AL

DKcrepuMeHTAIbHbIE METO/IbI M3yYEHHS BEIIECTB U UX MpEBpallleHui: 03HAKOMJIEHUE C 00pa3liaMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MEXNpeAMETHBIX CBA3€M IpU M3ydeHMM opraHudeckod xumuu B 10 Kiacce
OCYILIECTBIISIETCSl Yepe3 HCIOJIb30BaHUE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSITUM, TaK U TMOHSITHMH,
SABJIAIOILNXCSI CHCTEMHBIMHU JUIS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE TOHSATHUS: SBJICHUE, HAay4dyHbIM (pakT, rumoresa, 3aKOH, TEOPHs,
aHauM3, CHHTE3, KJIACCU(HUKAIM, MEPUOJAUYHOCTb, HAOIIOJEHUE, HW3MEpPEHHE, OSKCIIEPUMEHT,
MOJIETTUPOBaHUE.



®dwusmka: Martepusi, SHEPrUs, Macca, aToM, JJICKTPOH, MOJIEKyJa, DHEPreTUYECKUH YPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperatHoe COCTOSHHE BEIIECTBA, (PU3MUECKUE BEIWYMHBI U EAMHHUIBI HUX
M3MEpPEHUSI.

buonorusi: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIIKH, YIIIE€BOABI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoNOTHs: TUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IUTAHMS, MOIOIIME CPEICTBa,
JICKQpCTBEHHbIE M KOCMETHYECKHE NpenapaThl, MaTepuaibl M3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC

OBHIASA N HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XuMHuueckuit smeMeHT. AToM. Spo atoma, M30TOMBI. DJIEKTPOHHAs 000JI0YKA. DHEPreTHUECKUE
YPOBHH, TOAYPOBHH. ATOMHBIE oOpOuTanu, S-, P-, O- saemeHTbl. OCOOCHHOCTH paclpeaeIeHuUs
AJIEKTPOHOB 10 OpOUTalIsIM B aroMax »3JEMEHTOB IMEPBBIX YETBIPEX MEPHOJOB. JIEKTPOHHAS
KOH(UTYypalusi aTOMOB.

[lepnonnueckuit 3akoH u llepuonnueckas cucrema xumuuyeckux vieMeHToB [[. M. Menneneesa.
Cas3p mepuonyeckoro 3akona u [leproanueckoit cucreMbl xumuueckux snemenToB /. . Menpaeneesa
C COBPEMEHHOW TEOopUel CTPOCHMUSI aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUS CBOWCTB XUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX M CIOXKHBIX BELIECTB IO TPyMNaM U MepuojiaM. 3HaueHUeE
[IEPUONYECKOI0 3aKOHA B PA3BUTUHU HAYKH.

Crtpoenue BemniecTBa. XUMHUYECKasi CBA3b. BUIABI XUMHYECKON CBA3M (KOBaJIEHTHAs! HEMOJSpHAsA U
NOJIApHAsi, MOHHAs, MeTajuimueckas). MexaHu3mbl 00pa30BaHUS KOBAJIEHTHOM XHMMMUYECKOH CBS3U
(oOMeHHBIH M JOHOPHO-AaKIENTOPHBIN). BomopoaHast cBsAi3b. BaneHTHOCTb. DIEeKTpOOTPUIATENBHOCTb.
Crenenp okucieHus. MIoHbl: KaTHOHBI U @HUOHBI.

BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA.
Tunel KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAIIINYECKON PEIIETKY.

IlonsaTe o nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pPAcTBOPBL. MaccoBass 10
BElIECTBa B pacTBOpE.

Knaccuukanus HeopraHuueckux coequHeHui. HoMmeHkiaTypa HEOpPraHWYeCKHX BEIECTB.
I'enernueckas cBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAUICKAIINX K PA3IUYHBIM KJIaccaM.

Xumnueckas peakuus. Kinaccupukanus XuMHUeCKUX peakiyii B HEOpraHU4eCKOH U OpraHu4ecKoi
XUMHH. 3aKOH COXpPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHWS W MPEBPALICHHUS HHEPrUu Ipu
XUMHYECKUX PEaKIIHSIX.

CkopocThb peakiuy, €€ 3aBUCUMOCTb OT Pa3INyHbIX (pakTopoB. OOpaTuMBbIe peakiuu. XUMUYECKOe
paBHOBecHe. PaKTOpHI, BIUAIOIIME Ha COCTOSIHUE XUMudeckoro pasHoBecus. [Ipuniun Jle HlaTense.

DnexTponauTnyeckas auccounanus. CunbHble U ciaalble 37eKTpoiauTsl. Cpena BOAHBIX pacTBOPOB
BELIECTB: KUCIIasA, HEUTpabHasi, LEI0YHAs.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

DKcIepUMEHTaIbHbIE METOJIbl M3YUEHHs BELIECTB W MX MPEBpALeHUH: JAEMOHCTpauus TaOJuIl
«lepuoanyeckas cucremMa xumuueckux osnemeHTtoB JI. M. MenaeneeBa», H3ydyeHHEe MOJEIEH
KPUCTANTMYECKUX PEIIETOK, HAOMIOJICHHE U OMHMCAaHUE JEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB
(paznmokeHue mepoKcHIa BOJOpPOAAa B IMPUCYTCTBUU KaTajau3aTopa, ONpPENENeHHE Cpellbl pacTBOPOB
BEIIECTB C TIOMOIIBIO YHMBEPCAJIBHOIO HMHIUKATOpa, pEeaKU HOHHOrO OOMeHa), MpoBeIeHHUEe
MpaKTU4eCKON paboThl «BrnusiHue pa3nuyHbiX PaKTOPOB Ha CKOPOCTh XUMUYECKOU PEaKIIUN.

Pacué€rnpie 3amaymn.

Pacuérbl mo ypaBHEHUSM XUMHUYECKHX peakUuuid, B TOM YHCIE TEPMOXHUMHYECKHE pacdEThl,
pacuéThl ¢ UCIOJIB30BaHUEM TOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heopranuueckasi xumusi



Hewmeramnsl. Ilonoxenne nemeraiioB B [lepronnueckoi cucteme XUMuU4eckux 3yemeHToB Jl. U.
MenzeneeBa U OCOOCHHOCTH CTpPOCHHUsT aromMoB. (Du3MYecKre CBOWCTBA HEMETALIOB. AJIIOTPOIMHS
HEeMeTaJUIOB (Ha IIpuMepe Kucaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIIUX HEMETA/UIOB (TaJOTEHOB, CEphl, a30Ta, docdopa, yriepoaa u
KPEMHHS) U UX COCTMHCHHUH (OKCHJIOB, KUCIIOPOICOICPKAIIMX KHCIIOT, BOJOPOIHBIX COSIUHEHUH ).

IIpuMeHeHrne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Metaubl. [lonoxenue meraiwioB B Ilepuomuueckoil cucteMe xXuMuueckux siementoB [, .
MenpeneeBa. OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JI0UeK aTOMOB MeTayuioB. O0mue (usudeckue
cBOMCTBa MeTAJIOB. CIulaBbl METAIJIOB. DJIEKTPOXUMUYECKUH Psijl HAIIPSYKEHU METaJlIoB.

XHWMHYECKUE CBOWCTBA BAaXHEHIIMX METAJUIOB (HATPUH, KaldWi, KaJbIMK, MarHWW, aTlOMHHHM,
LIUHK, XPOM, JK€JI€30, MEJIb) U UX COCITMHEHUM.

O6mume crmocoOb! moTydeHus: MeTauioB. [I[puMeHeHrne MeTauioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHUS BELIECTB M UX IMPEBpAlICHUN: U3YYCHHE KOJUICKIIMHU
«Metayiel ¥ CILIaBBI», 00pa3loB HEMETAUIOB, PEIIEHHWE SKCIIEPUMEHTAIbHBIX 3a7ad, HAOIIOACHUE U
OMHUCAaHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCHUAA ATIOMUHHUS C
pacTBOpaMH KHCJIOT U IIEI0YeH, KaYeCTBEHHBIE PEaKIIMK Ha KATHOHBI METAIIJIOB).

Pacuérnsie 3a1aum.

Pacuérbl Maccel BemecTBa Ui 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE WIIH
00BEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, pacYEThl MacChl (00hEMA, KOJMICCTBA BEIIECTBA)
MIPOJYKTOB PEAKIUH, €CIIH OJHO U3 BEUIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xuMum B 00ECHEYEHHMHM SKOJOTHYECKOH, DSHEPreTHYECKON W THINEBOM O€30MacHOCTH,
pa3BuTuu MeAuIuHbL. [ToHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIHMA.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIAX TPOMBIIUIEHHOTO TOJYYeHHUS Ba)KHEUIINX
BEIIICCTB.

YenoBek B MHUpE BEUIECTB W MaTEpHAIOB: BaXKHEHIIME CTPOUTENIbHBIE MaTepUAIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaiabl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEPATbHBIEC yI00pEHUSI.

Xumusi ¥ 370pOBbE YEJIOBEKA: MpaBWJIa MCIOJIL30BAHUS JIEKAPCTBEHHBIX IpENaparoB, MpaBuia
0€30MMacHOT0 HCIIOIB30BAHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKH3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3anus MeXNpeAMETHBIX CBS3€H MpU U3yueHuun oluiei u Heopranunueckoil xumuu B 11 kiacce
OCYIIIECTBJISIETCSl Yepe3 HMCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK U TMOHSATUH,
SIBJISIFOLIUXCS] CACTEMHBIMM JIJ1s1 OT/AEIIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO6mre ecTeCTBEHHO-HAYYHBIC MIOHSTHS: HAY4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHATIU3, CHHTE3,
KinaccuuKanus, IepuoAUYHOCTb, HAOIIOCHHE, SKCIIEPUMEHT, MOJISTUPOBAHIE, U3MEPEHHE, SIBICHUE.

dusmka: wmartepusi, JIHEPrus, macca, aroM, »JJEKTPOH, MPOTOH, HEUTPOH, HWOH, H30TOT,
PaMOaKTUBHOCTH, MOJIEKYIIa, SHEPTETUUYECKUI YPOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHoe COCTOSHUE
BEIIECTBA, ((U3NUECKHUE BEIMUYMNHBI M €IMHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kierka, opraHusM, JKOocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI, BUTAMHUHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpacdus: MuHepasbl, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOMAeMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XWUMHUYECKass MPOMBIIIICHHOCTh, METAJUTYPTUs, TPOU3BOICTBO CTPOUTEIBHBIX
MaTEepUajoB, CEIbCKOXO3UCTBEHHOE IMPOU3BOJICTBO, MUIIEBAsl MPOMBIIUIEHHOCTD, (hapMaleBTHYECKas
MIPOMBIIIIIICHHOCTh, TPOU3BOJICTBO KOCMETHYECKHX TMPEnapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepualoB, JEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA ITPOI'PAMMBLI 110 XMMHWWU HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUWA

JIMUHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiauBaeT TpeOOBaHUS K PE3yJbTaTaM OCBOCHHUS OOYYaIOIIMMHUCS MPOTrpaMm
cpemHero ooOmero o0pazoBaHUs (JTUYHOCTHBIM, METANpeIMETHBIM H TpeaMeTHbIM). HayuHo-
METOJIMYECKOW OCHOBOHM JIsl pa3pabOTKU IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS IMPOrPAMM CpPEIHEro
0011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cooTBeTcTBUU C CUCTEMHO-AESITEILHOCTHBIM MOAXOAOM B CTPYKTYpPE JTMUYHOCTHBIX PE3YJIbTAaTOB
OCBOGHUSI TIpeaMeTa «XUMHUS» Ha ypOBHE CpeAHero oOimiero oOpa3oBaHUS BBIJICJICHBI CIEAYIOLIUE
COCTaBJISIOLIHE:

OCO3HaHHE OOY4YalOIIMMUCA POCCUHUCKON TpakIaHCKOW HIEHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPEICIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHHIO;

LeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKACHUHN JTMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPaIUIHii 0a30BOM HAYKU XUMUU;

TOTOBHOCTB U CITOCOOHOCTh 00YYAIOIINXCSI PYKOBOJICTBOBATHLCS B CBOCH JCATCIILHOCTH IICHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMU IIEIOCTHON CHCTEME XMMHYECKOTO 00pa30BaHuUs;

HaJIMYUEe TPABOCO3HAHUS IKOJIOTMUYECKON KYJIbTYyphl M CIIOCOOHOCTH CTAaBHTh L€ U CTPOHTH
KU3HEHHBIC TIIAHBI.

JIn4HOCTHBIE pPE3yJabTAaThl OCBOCHUA MpeAMeTa «XHMHUS» JOCTHUTAIOTCS B €IMHCTBE Y4YEOHOU U
BOCIIUTATEIbHON JIEATEIbHOCTH B COOTBETCTBUU C TYMaHHUCTHMUYECKUMH, COIMOKYIBTYPHBIMHU, TyXOBHO-
HPAaBCTBEHHBIMU LIEHHOCTSIMU W UJCAJIaMH POCCHUICKOTO TPaKJAHCKOrO OOIIEeCTBa, MNPUHATHIMU B
oOmiecTBe HOpMaMH W TMpaBWJIaMU TOBEICHHUS, CIOCOOCTBYIOUIMMH TIpOIleccCaM CaMOTIO3HAHMS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUSI IMYHOCTHU O0YUaIOIIUXCSI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MpenMeTa «XHUMHSI» OTpakaloT CPOPMUPOBAHHOCTH OIBITA
MMO3HABATEJILHOW U MPAKTHYECKOW JESITEIILHOCTH O0YYaIOUIUXCs M0 pean3allii MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

0CO3HaHUs 00yUYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBaXKEHHS K 3aKOHY U
MIPABOIIOPSIKY;

MPEJICTABJICHHSI O COLMATBHBIX HOPMAaX M MpaBUiIaX MEKIUYHOCTHBIX OTHOILIIEHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOU TBOPYECKOU IEITEILHOCTH TIPH CO3AaHUM YYEOHBIX MTPOECKTOB, PEIICHUN
y4eOHBIX ¥ MMO3HABATENBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY W apryMEHTHI APYTUX TpH
aHallM3e pa3INYHbIX BUJOB YU€OHOU NESTEIbHOCTH;

2) MIaTPUOTHYECKOr0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAyYHOMY HacCJIeINI0 OT€UYECTBEHHOU XUMUU;

YB@XEHUS K TIPOIIECCY TBOPUYECTBA B OOJACTH TEOPHUU U MPAKTUYECKOTO MPUMEHEHUS XUMUU,
OCO3HaHHUs TOTO, YTO JOCTIKEHUS HAYKH €CTh Pe3yNbTaT UIUTENbHBIX HAOIIOACHUMA, KPOTOTIMBBIX
IKCIIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/Ia YUEHBIX U MPAKTHKOB;

MHTEpeca W TMO3HABATENIbHBIX MOTHUBOB B TOJNYYEHUH M TMOCIEIYIOIIeM aHain3e WHPOpMAaIUU O
MePEIOBBIX JOCTHIKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CUTYallUW, CBSI3aHHBIE C XUMHUYECKUMH SBJICHHUSIMH, W TMPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTHU OLIEHMBAaTh CBOE MOBEJACHHUE U MOCTYNKH CBOMX TOBAPHIIEH C MO3UIUI HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHUE MOCIEICTBUIN 3TUX MOCTYIIKOB;

4) popMupOBaHMSA KYJBTYPHI 310POBBSI:

MMOHMMAaHUS IIEHHOCTEeH 3J0poBOro ®  0Oe3omacHoro oOpa3a JKU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;



coOmroieHns TIpaBuil 0€30MMaCHOT0 OOpaIeHHs C BEIIECTBAMHU B OBITY, MTOBCETHEBHOM JKU3HU U B
TPYAOBOM AEATEIBbHOCTH;

MMOHUMAaHUS [EHHOCTU MPaBWJI UHAMBHAYAIBHOTO U KOJUJIEKTUBHOTO O€30IacHOIrO MOBEICHUS B
CUTYalLUsIX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJIEH;

OCO3HAHUS MOCIIEACTBUI U HEMIPUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS alIKOT0JIsl, HAPKOTHUKOB,
KypEeHHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-UCCIIEOBATEIbCKON JAESATEIBHOCTH, OOIIECTBEHHO
TMI0JIE3HOM, TBOPUECKOHN U IPYTHX BUJAX JNESATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 33/1a4 COLMAIbHON HAMPaBICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY HM3YyYEHHUIO MpOQeccHil pa3MyHOro poja, B TOM 4YHCIIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH IO XUMUU;

YBKEHUSA K TPYIY, JIOASIM TPYyJa U Pe3yJbTaTaM TPYAO0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAIbHOH TpaeKTOpUW 0Opa3zoBaHMs, Oymymiei
npodeccun W peanu3anuu COOCTBEHHBIX >KM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRA;

6) 3K0JI0rM4eCcKOro BOCIUTAHMS:

9KOJIOTMUYECKHU 11€JIECO00PA3HOr0 OTHOLIEHUS K MPUPOJE, KaK UCTOYHHMKY CYLIECTBOBAHMS KU3HU
Ha 3emiie;

[IOHUMAaHUs TJI00AJBbHOIO XapakTepa JKOJIOIMYECKUX MpoOJeM, BIMSIHUS HKOHOMUYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHOMN CPEIbl;

OCO3HaHUS HEOOXOJMMOCTH MCIOJb30BAaHUS JOCTH)KEHUH XUMHUHM Uil pelIeHHs BOIPOCOB
paIoHaIBLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOT'O HENPUATHs INEUCTBUN, NMPHUHOCAIIUX BPEI OKpPYXKaroled NPUPOJHON Cpele, YMEHHs
MIPOTHO3UPOBATh HEONATOMPHITHBIE HKOJOTMYECKHE TMOCIEACTBUS MPEANPUHIUMAEMbIX JEUCTBUNA U
MPeOTBPALIATh UX;

HaJM4Ms Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS], IKOJIOTHYECKON KYIbTYphI, ONBITA IE€ITEIbHOCTH
SKOJIOTMUECKON  HAmpaBJIEHHOCTH, YMEHHMS  PYKOBOJACTBOBAaTbCSA MMM B II03HABATEIbHOM,
KOMMYHHKAaTUBHOM H COIMAIbHOM TMpaKTUKE, CIHOCOOHOCTH W YyMEHUS AaKTHBHO MPOTHUBOCTOSTH
U700 XeMopoouu;

7) IEHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOILECTBEHHOM MPaKTHUKH;

MMOHUMAaHUs ceu(UKN XUMUU KaK HayKH, OCO3HAHUS €€ posiu B (POPMUPOBAHUH PAIL[MOHATIBHOTO
Hay4YHOTO MBIIUICHUS, CO3[JaHUU IIIOCTHOTO MPEACTaBIECHUs 00 OKPY)KAIOIIEM MHUpPE KaK O €JUHCTBE
MPUPOJBI U YEJIOBEKa, B MO3HAHUHM IPHUPOJHBIX 3aKOHOMEPHOCTEH W pelleHHuH MpoOjeM COXpaHEHUS
IIPUPOIHOTO PaBHOBECUS;

yOeXKAEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUHU JJIi COBPEMEHHOM LMBWIM3AaLUU: B €€
T'YMaHUCTUYECKOW HANpPaBIEHHOCTH M BXKHOUM PONM B CO3/IaHUU HOBOM 0a3bl MaTepUAIbHON KYIbTYPHI,
pelIeHnH TI00abHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUSL YEIOBEUYECTBA — CHIPHEBOW, SHEPreTHUECKOM,
MUIIEBOM M 3KOJIOTMYeCKOi Oe30MacHOCTH, B Pa3BUTHH METUIMHBI, 00€CIICUeHUH YCIOBUI YCHEIIHOro
TpyJa 1 SKOJIOrH4ecKd KOM(OPTHOM JKM3HU KaKJI0TO WieHa OOlIecTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMAaHHUS CYIITHOCTH METOJ/IOB IO3HAHMUS, UCIOIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJIb30BaTh MOJy4yaeMble 3HAHMS IS aHAIW3a U OOBSICHEHUS
SBJICHUH OKpY’KAaIOIIEro MHpa M MPOUCXOJAMIMX B HEM M3MEHEHHH, yMEHHs JelaTh 0OOCHOBaHHbBIE
3aKJIIOYEHHUSI Ha OCHOBE HAyuyHBIX (DAaKTOB M HMMEIOLIMXCS JAaHHBIX C LENbI0 MOJYyYeHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHHS s peleHus mnpobiieM B
pEATbHBIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON JesITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO U caMOOOpa30BaHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;



HWHTEpeca K 0COOCHHOCTSIM TPY/la B pa3ludHbIX chepax mpodhecCuoHaATbHON eATeTbHOCTH.
METANIPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yJbTaThl OCBOCHHS YYEOHOro mnpeamera «XHMHUs» Ha YPOBHE CPEIHETrO
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble  UIS  (OPMUPOBAHHMS  MHUPOBO33PCHUS  OOYYAKOIIUXCS  MEKIUCIUILTHHAPHBIE
(MeXTpeIMeTHbIC) OOIICHAYYHBIE TOHSATHUS, OTPAXAIONIME IEIOCTHOCTh HAYyYHOW KapTHUHBI MHUpA U
crnienu(UKy METOJIOB MO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHS,
SIBIICHUE, TIPOIECC, CHUCTeMa, HAYYHBIH (DaKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieIoBaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpCallbHble y4eOHBbIe JeicTBUS (IO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYJIATUBHBIC),
obecnieunBaromue GopMUpoBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH W COLUAIBHOW KOMIICTCHIIUU
o0yJaronmxcs;

CIIOCOOHOCTh oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTHHAPHBIE,
MUPOBO33PCHYCCKHE 3HAHUS U YHUBEPCAIbHBIC Y4eOHbIC JCHCTBHS B TO3HABATEIILHOW U COLMAIBHOM
MIPAKTHKE.

MertanpeaMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHUE  YHUBEPCAIBHBIMU  y4eOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU M PETYJISTUBHBIMU JICHCTBUSMHU.

OgJiajieHne YHUBEPCAJIBLHBIMH YY€OHBIMH MO3HABATEIbHBIMH I CTBUSIMH:

1) 6a3oBble JIOrHYeCKHE AeiiCTBUS:

CaMOCTOSITENILHO (hOPMYJTUPOBATh U aKTYaIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPECIIATh eI ACSITEILHOCTH, 3a7aBasi MapaMeTPbl M KPUTEPHH WX JTOCTHIKEHUS, COOTHOCHUTH
Pe3yAbTATHI ACSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

WCIIOJIb30BaTh TP OCBOCHUH 3HAHWNA TPHUEMBI JJOTUIECKOTO MBIIUICHUS — BBIJCIATh XapaKTEePHbBIS
MPU3HAKH TIOHSATHIA M YCTAHABIMBATh WX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHITHS JIJIS
OOBSICHEHUS OT/ACTBHBIX (PAKTOB U SIBICHUI,

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(UKAIIUY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKTy U3y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKIACHHUS (MHIYKTHBHBIC, IEIyKTUBHBIC, TO AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS] B PACCMATPUBACMBIX SBJICHHSX, (OPMYJIHPOBATh BBIBOJLI H
3aKJIIOUEHUS;

MPUMEHSITh B TIPOIECCE MMO3HAHUS, UCTIOIb3YeMble B XUMUU CHMBOJIMYCCKHIE (3HAKOBBIC) MOJIEIIH,
MpeoOpa3oBhIBaTh MOJENBHBIE MPEICTaBICHUS — XUMHUYECKH 3HaK (CHMBOJ) DJIEMEHTAa, XUMHYECKas
dbopMyIa, ypaBHEHNE XUMHYECKON PEAKIIUN — TPU PEIICHUN YUECOHBIX TTO3HABATEIBHBIX U MPAKTUICCKIX
3a/la4, MPUMEHSTh Ha3BaHHBIE MOJIENbHBIC MPEACTABICHUS MJS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y9aeMbIX BEIIECTB M XUMUICCKUX PEAKITUH.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIESCTB M XUMHUYCCKUX PEAKITUH;

(dhopMynHpoBaTh MENU U 33/1a4ll UCCIICOBAHMSI, HCIOIH30BaTh MOCTABICHHBIE U CAMOCTOSTEIHHO
c(hOpMyIMPOBAHHBIE BOMPOCH B KAa4eCTBE HWHCTPYMEHTA IO3HAHUS W OCHOBBI JUIS (hOPMHUPOBAHHUS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIICHUH;

BIIQJICTh  HABBIKAMH  CAMOCTOSITCILHOTO  IUIAHUPOBAHUS W TPOBCACHUS  YUYCHUUICCKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUS HaOIIOJaTh 3a XOJIOM IIPOIecca, CaMOCTOATEIHHO
MIPOTHO3MPOBATH €T0 Pe3yNbTar, (POPMYIUPOBATH OOOOIICHNS U BBIBOJIBI OTHOCHTEIBHO JOCTOBEPHOCTH
PE3yIbTAaTOB MCCIEI0BAHNUS, COCTABIATH OOOCHOBAHHBINM OTUET O MPOJIEIaHHON paboTe;

MPUOOPETATh OMBIT YYCHUYECKOW HCCIICIOBATEIILCKOH W TPOSKTHOW JEATEIBHOCTH, MPOSBIISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJOB peIIeHHs] MPaKTHUYECKUX 3a1ad,
MPUMEHECHHIO Pa3IMYIHBIX METOJIOB TTO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPHECHTUPOBAThCSI B PA3IMYHBIX HMCTOYHUKAX HH(popManuu (HaydHO-TIOMYJISIpHAs JIATEpaTypa
XUMHYECKOTO COJIePIKaHuUs, CIIpaBOYHBIC MOCOOMS, pecypchl MHTepHEeTa), aHanu3upoBaTh WH(OPMALIHIO
pa3NMYHBIX BHIOB W (OPM TPEACTABICHUS, KPUTHUYECKH OILEHMBATh €€ OCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTE;



(dbopMyIHMpoBaTh 3aMpoChl U IPUMEHATh Pa3jIMyYHbIE METObI MPU MOKUCKE U 0TOOpe HH(popManuu,
HEO0XOAUMO JJIs1 BBITOJTHEHHS Y4EOHBIX 3a7a4 ONpeeEHHOTO THIIA;

MpUOOpeTaTh OMBIT HUCIHOJIB30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTUMANIbHYIO (hOpMY IIpecTaBieHus HHpopMauu (CXxembl, Tpaduku,
auarpammsbl, TaOJIHULbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAayUHBIM SI3bIK B KayecTBE CPEJCTBA MpHU paboTe ¢ XUMHUYECKOW HH(OpMalMei:
OPUMEHSATh MEXKIIpeIMETHbIE ((pU3MuecKkue W MaTeMaTH4ecKWe) 3HAKW M CHMBOJIBI, (OPMYIIHI,
a00peBHaTypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISAHOCTH.

OgJaieHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3a/laBaTh BOMPOCHl IO CYILECTBY OOCYXJaeMOW TeMbl B XOJ€ Juaiora W/WUIU JUCKYCCHH,
BBICKa3bIBaTh UJAEU, (HOPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCHTEIBHO BBIIOJHEHHS MPEAIOKEHHON
3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMe pe3ylbTaTOB IO3HABATENBHOW JESATENbHOCTH, IOJY4YEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IPU BBIMOJHEHUM XHMHUYECKOTO HSKCIIEPUMEHTA,
MPAaKTUYECKON pabOThI MO UCCIICAOBAHUIO CBOMCTB M3YYaE€MBIX BEIIECTB, PEATH3AIMN YI€OHOTO MPOEKTa
1 (hopMynHpOBaTh BBIBOJBI IO PE3yIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHUS TO3HUIIHIMA
B X071€ 00CYX/IeHUsI 1 0OMeHa MHEHHSIMH.

OBiajeHNne YHUBEPCAJIbHBIMH Pery/isiTUBHBIMU /1€iiCTBUAMM:

CaMOCTOSITENIFHO TUIAHMPOBATH M OCYIIECTBISITH CBOIO MTO3HABATEIBHYIO JESITEIBHOCTD, OMPEIeIIsis
e€ 1emu W 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh MpeiiaracMblit
ITOPUTM JICMCTBUH TPU BBHIMOJIHEHUM YYEOHBIX M HCCIENOBATENbCKUX 3a]ad, BBIOMpaTh HamOolee
3¢ (heKTUBHBIN CIOCO0 UX pEHICHUs C YU4ETOM MOJYYEHHUs HOBBIX 3HAHUU O BEIIECTBAX U XUMHYECKHX
peaKIusx;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH JE€ATEIIbHOCTH Ha OCHOBE CaMOAHANIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndecKasi XuMUs» OTPaXaroT:

c(OPMUPOBAHHOCTh TMPEJICTABICHUA O XUMHYECKOH COCTaBIISIIONICH €CTECTBEHHO-HAYyYHOM
KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SIBICHUN TPUPOJIbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYPbI
JTUYHOCTH, €€ (PYHKIMOHATHHOW T'PaMOTHOCTH, HEOOXOAMMOW JUIsl pelIeHHs MPaKTHUYECKUX 3aaad H
9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

BJIAJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHSATHUS
(XMMUYeCcKUl ~ DJIEMEHT, aToM, DJEeKTpOHHas  000J0YKa aToMa, MOJIEKYyja, BaJIEHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, XUMHUECKasl CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpariéHHas),
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA OO0BEM, YIIepoAHbIH CKeneT, (GyHKIMOHaJIbHas TpyIa, paauka,
M30MEepHs, U30MEPbI, TOMOJIOTUYECKUNA PAJl, TOMOJIOTH, YTIE€BOAOPObI, KUCIOPOJ U a30TCOAEpKAIINE
COCIMHEHHS, MOHOMED, TOJMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIE COCTUHEHUS); TEOPUU U
3aKOHBI (TEOpHsl CTPOCHHsI OpraHuyeckux BemectB A. M. BbyriepoBa, 3akOH cOXpaHEHHS MAaccChl
BeHIeCTB); 3aKOHOMCPHOCTH, CHUMBOJIMUECKHI S3BIK XUMHHU; MHUPOBO33PCHUYCCKHUEC 3HAHUA, JICKAINIHUE B
OCHOBE MOHUMAHUS MPUIMHHOCTH U CHCTEMHOCTH XMMHYECKUX SIBICHUN, (PAKTONOTHYECKUE CBECHUS O
CBOMCTBax, COCTaBe, MOJYYCHUH U O€30MaCHOM HCIOJIb30BAaHWN BAKHEHIIMX OPTaHMYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH eATETHbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHUU BBISBIATH XapaKTepHbIE TNPU3HAKU TOHATUHM, yCTaHABIMBAaTh HX
B3aUMOCBA3b, HCIOJb30BATL COOTBCTCTBYIOIIUC TMIOHATUA TIIPU OIMKMCAHWU COCTaBa, CTPOCHHUA U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHU;

C(I)OpMI/IpOBaHHOCTB yMeHI/If/’I HCIOJI30BAaTh XUMHUYCCKYKO CHMBOJIMKY JJIAI  COCTABJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpaII€HHOI) (GopMyNl OpraHMYEeCKHX BEIECTB U
ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ, HU3roTaBJIMBaTb MOJCIMW MOJICKYJI OpPraHUYCCKUX BCHICCTB JIA
WUTIOCTPAIMK UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS;



c(OpPMUPOBAHHOCTh YMEHUIN yCTaHABIUBATh MPUHAJICKHOCTh U3YYEHHBIX OPTraHUYECKUX BEIIECTB
M0 UX COCTaBY U CTPOCHUIO K OINpPeNeIEHHOMY KIacCy/Tpymre coequHeHUH (YrIeBOIOPOIbI, KUCIOPO U
a30TcojiepXKalllie COEJUHEHHS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUA), [aBaTh KM Ha3BaHHUS IO
cucrematnyeckoii Homenkiarype (IUPAC), a Takke NpUBOIWTH TPUBUAIIBHBIC HA3BaHUS OTIEIbHBIX
OpraHMYECKHUX BEHIECTB (STWJICH, MPOMMUJICH, alleTWIeH, OSTWICHIVIMKONb, TJIULEPUH, (EHOII,
dbopManpaeTu, aneTaNbICTH, MypaBbUHAs KHCIOTAa, YKCYCHas KHCIIOTa, OJICMHOBAas KHCIOTA,
CTeapuHOBas KUCIIOTA, INII0K03a, GPYyKTO3a, KpaxMal, [EeJUTI0103a, IIHIHH);

c(hOPMUPOBAHHOCTh YMEHUS OMPEACTSATh BUIABI XUMUYECKOW CBS3U B OPTaHUYECKHX COCTUHEHUSX
(omMHApHBIC U KPAaTHBIC);

c(OPMHUPOBAHHOCTh YMEHHUS IPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHSI OPraHMUECKUX BEIIECTB A.
M. ByrtnepoBa ansi oOBSICHEHUS 3aBHCUMOCTH CBONCTB BEIIECTB OT HUX COCTaBa M CTPOCHUS, 3aKOH
COXPAHEHHUS MaCChl BELIECTB;

c(hOPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (DU3MUECKHE M XUMHUYCCKHE
CBOMCTBA TUMIMYHBIX MPEACTABUTENICH PA3TUYHBIX KJIACCOB OPraHUYECKUX BEIECTB (METaH, ATaH, TUJICH,
MIPOMWIICH, aleTuwieH, Oyranuen-1,3, merunOyraguen-1,3, O€H30JI, METAaHOJ, ATAHOJ, ITHJICHIJIHKOJIb,
TIIMLEpHUH, (PEeHoI, aleTanbaerusl, MypaBbuHas U YKCYCHAas KHCIOTHI, TJIOKO3a, Kpaxmal, IeJIII03a,
AMUHOYKCYCHAsl KHCJIOTa), WJUTFOCTPUPOBATh T'C€HETHYECKYIO CBS3b MEXKIY HHUMH YPaBHCHHUSIMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI C UCMOIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HWCTOYHUKU YTICBOJOPOIHOTO CHIpbs (HE(DTH,
MPUPOAHBIN Ta3, Yrojib), CIOCOOBI HMX MEpepadOTKH M TMPAKTUYECKOE MPUMEHEHUE MPOAYKTOB
nepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCICHUS IO XUMUYECKHUM YypaBHEHUSM (MaccChl,
00BEMa, KOJIMYECTBA WCXOJHOTO BEHICCTBA WM IMPOJIYKTa PEAKIMH 10 WM3BECTHBIM Macce, 00BEMY,
KOJMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WJIH MPOJAYKTOB PEAKIINH);

c(OPMUPOBAHHOCTh YMCHHH BJIAJIETh CHUCTEMOW 3HAHWK 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, WCIONIb3YEeMbIX B XMMHUHU TPU H3YYEHUU BEIIECTB M XUMHUUYECKHUX SBJICHUN (HaOIIOAEeHUE,
U3MEpEeHUe, HKCIEPUMEHT, MOJCIUPOBAaHNE), WCIOIL30BaTh CHUCTEMHBIC XWMUYCCKUE 3HAHHS IS
TNPUHATHSL PEIIeHWH B KOHKPETHBIX JKM3HEHHBIX CUTYallUSX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMCHCHHEM;

chOpPMUPOBAHHOCTh YMEHUH COOJIOAATh TMpaBWiIa TMOJNH30OBAHHUS XUMHUYECKOW TMOCYIOH U
abopaTOpHBIM 00OpPYIOBaHMEM, a TakXKe MpaBWia OOpalleHHs C BEHIECTBAMU B COOTBETCTBUHU C
WHCTPYKIHUSMU MO BBITTOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIMBITOB;

c(hOPMHUPOBAHHOCTh YMEHUH TNIAHUPOBATH U BBITOJIHATH XUMHYCCKHI SKCIIEPUMEHT (TIpEeBpaIICHUS
OpPraHMYECKUX BEIIECTB MPH HATPEBaHHUH, MOTyUYEHUE ITUIICHA M M3yYEHHE €r0 CBOMCTB, KAUYECTBEHHBIE
peaKuy OpraHUYeCKUX BEIIECTB, JICHATYpaIls OCIKOB NPH HArpeBaHUU, I[BETHBIC PEAKIMU OCJIKOB) B
COOTBETCTBUH C MpaBUJIaMH TEXHMKH O€30MacHOCTH MpH OOpallleHHWH C BEIecTBaMH U J1abOpaTOpPHBIM
000py/IOBaHUEM, TMPEJICTABIIATh PE3YJIBTAThl XUMHUYECKOTO IKCIIEPUMEHTa B (pOopMe 3alucH ypaBHEHUH
COOTBETCTBYIOIIUX peaklui U GOpMyTUPOBATH BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

COPMHUPOBAHHOCTh ~YMEHHHM  KPUTHYSCKH  aHAJIU3WPOBATh XWMHUYECKYHO  WH(GOPMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nundopmarmu, UHTEpHET U APYrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IaTh MpaBUiia IKOJOTHYECKHU IEIeCO00pa3HOTO TOBEACHUS B
OBITY U TPYIOBOW NEATEIHHOCTH B LIEISIX COXPAHEHHsI CBOETO 3J0POBbsl M OKPYKAIOMIEH MPHUPOIHOMN
Cpelbl, OCO3HaBaTh OIACHOCTH BO3JICHCTBUS Ha KHUBBIC OPraHU3MBI ONPEICIIEHHBIX OPraHUYeCKHX
BelllecTB, MoHUMas cmbicn mokazatens [IJIK, moscHATH Ha mpuMepax CIOCOObl YMEHBIICHHUS H
MIPEIOTBPAIICHHUS X BPEIHOTO BO3JICHCTBHS HAa OPTAaHU3M UYEIOBEKa,

JUISE OOYYArOIIUXCSl C OTPAHUYCHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS: YMEHHE MPUMEHSITH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB U XMMHUCCKUX SIBJICHUN;

JUIS CIIETIBIX W CIIA0OBHIAIIMX OOYYAIOUIMXCS: YMEHHE HCIONb30BaTh pPelbeHO-TOUCUHYIO
cucteMy ob6o3naueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmys.
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[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXKaroT:



c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA: O XHWMHUYECKOW COCTaBIISAIONICH E€CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIA XUMHUHU B MO3HAHUU SIBJICHUN TIPUPOJIBI, B (POPMUPOBAHUN MBIIUICHUS U KYITbTYPHI
JUYHOCTH, €€ (PYHKIHOHAIbHONW TI'PaMOTHOCTH, HEOOXOAMMOW JUIsl pelIeHHs NPaKTHUYECKUX 3aaad U
IKOJIOTHYECKA 0O0OCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JIOPOBBIO U TIPUPOTHON Cpejie;

BJIAJICHUE CHUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOIINE MOHATHUS
(XMMHYECKUI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIpHBIA 00BEM, BaJIGHTHOCTb, 3JEKTPOOTPUIATENBHOCTb, CTENEHb OKHUCICHHS, XUMHYECKas CBS3b
(KoBasieHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS), KPUCTAIIMYECKAs PEHIETKA, TUIBI XUMUYECKUX
peakuuii, pacTBOpP, 3JIEKTPOIUTHI, HEIICKTPOIUTHI, SJIEKTPOIUTHYECKAs JIUCCOLUALHNS, OKUCIUTEINb,
BOCCTaHOBHUTEJb, CKOPOCTh XUMUYECKON peaKIMU, XUMUYECKOE PABHOBECHE); TEOPHUH U 3aKOHBI (TEOpHUs
3JIEKTPOJIUTUYECKON qucconnaluu, nepuoanueckui 3akon . 1. MeHeneeBa, 3aK0OH COXpaHEHHSI MACChI
BEIIECTB, 3aKOH COXPAHEHUS M IMPEBPALICHHUS SHEPTUU MPU XUMHUUYECKHX PEaAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XHMHHM, MHPOBO33PEHUYECKHE 3HAHHUA, JIEXKallde B OCHOBE MOHHUMaHUS
MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOIOTHUYECKHE CBEJIEHUSI O CBOICTBAaX, COCTABE,
MOJIYyYCHUU ¥ OC30IMaCHOM HCIIOJIb30BAHMM BAKHEHUITUX HEOPTAaHWMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh yYMEHHW BBISBIATh XapaKTepHBbIC IMPU3HAKH TIOHSATHH, yCTAaHABIMBATh WX
B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOUIUE MOHATHS MPU ONMHCAHUM HEOPraHWYECKUX BELIECTB U UX
IIPEBPAILCHUI;

c(OpPMUPOBAHHOCTh YMEHUU HCIOIB30BaTh XMMHUYECKYI0 CHMBOJIHMKY JUJISl COCTaBICHHS (OpMYyI
BEIIECTB W YpAaBHCHHWH XUMHUYECKUX peakiuid, cucrematnueckyro HomeHkmarypy (IUPAC) wu
TPUBHUAIBbHBIC HAa3BaHUS OTAEIBHBIX HEOPTaHUYECKUX BelIecTB (yrapHbIil ra3, yriIeKHCIbIA ra3, aMMHaK,
raméHasi i3BeCTh, HeTaléHasi U3BECTh, MUTHEBAsI CO/IA, MUPUT U JIPYTHUEL);

cOPMUPOBAHHOCTh YMEHHUH ONpEeNeNiaTh BaJCHTHOCTh U CTENEHb OKHCIEHUS XHUMHUYECKUX
9JIEMEHTOB B COCAMHEHHUSX Pa3IUYHOTO COCTaBa, B XUMHYECKON CBsI3M (KOBaJCHTHAs, HMOHHAasi,
MeTaJITN4ecKasi, BOJOPO/IHAS) B COSAMHEHHUSAX, TUIl KPUCTAUTNYECKONW PEMIETKH KOHKPETHOTO BEIIeCTBA
(aToMHasi, MOJIEKyJsipHAsi, WOHHAsA, METAJUIMYECKas), XapakTep Cpeabl B BOJHBIX pPacTBOpax
HEOPraHUYeCKUX COETMHEHMI;

c(hOpMUPOBAHHOCTh YMEHHM yCTaHABJIMBATh MPUHAJIC)KHOCTh HEOPTAHMUYECKUX BEIIECTB IO UX
COCTaBY K OMNpeAeNEHHOMY KIACCy/TpyIIe COeIMHEHUN (ITPOCThIC BEIIECTBA — METAUIBl U HEMETallbl,
OKCH/IbI, OCHOBAHUsI, KUCIOTHI, aM(pOTEepHBIE TUIPOKCHIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUH pPACKpBIBaTh CMBICH Nepuoaudeckoro 3axona [I. M. MengeneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U IIPOTHOCTUYECKYIO (DYHKITHH;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh OJIIEKTPOHHOE CTPOEHHE aTOMOB XHUMHUYECKUX
anemeHToB 1-4 mepuonoB Ilepmommnueckoir cucrembl xumuueckux siemeHToB J[. M. Menneneena,
UCIIONIB3YS. TOHATHS «S-, P-, O-3JEKTPOHHBIC OpOMTAIN», «IHEPreTUYECKHUE YPOBHHY», OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XWMHYECKHMX JJIEMEHTOB M WX COCIWHEHHH IO TepuojaM u
rpynnam Ilepuoauueckoit cucreMsl XxuMuueckux aneMeHToB . . Menaeneesa;

c(hOpMUPOBAHHOCTh yMEHHUN XapaKTepHU30BaTh (OMHCHIBaTH) OOIIME XMMHYECKHE CBOMCTBA
HEOPraHWYECKHX BEIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPXkIATh CYIIECTBOBAHME T'€HETUYECKOW CBSI3U
MEXJy HEOPTraHWYECKHMMH BEIIeCTBAMU C TOMOIIbIO YPAaBHEHHH COOTBETCTBYIONIUX XHUMHUUYECKHUX
peaKuuii;

c(hOpMHUPOBAHHOCTDh YMEHHS KIACCH(PHUIIMPOBATH XUMUYECKHUE PEAKITUN TI0 PA3TMYHBIM MMPU3HAKAM
(uMcty ¥ COCTaBy pearupyrolluX BELIECTB, TEIOBOMY 3(QexTy peakuuu, U3MEHEHHIO CTeleHen
OKHCJICHUS DJIEMEHTOB, 00OpPaTUMOCTH PEAKIINH, YIaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh yYMEHUW COCTABJISTH YpPaBHEHUS PEAKIUN pa3IMYHBIX THUIIOB, TOJHBIE U
COKpaII€HHBIC YpPaBHEHUS PEaKIUii MOHHOTO OOMEHA, YYWTHIBAs YCJIOBHS, MPH KOTOPBIX ATH PEAKIUN
UIYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKLUU, MOATBEPKIAIOUINE KadeCTBEHHBIN COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABAaTh OMNBITHHIM IYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB;

c(hOPMHUPOBAHHOCTh YMEHUN PACKPBIBATH CYITHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuit;



C(OPMHPOBAHHOCTh yMEHUH OOBSCHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOH pEaKIUu OT
pa3IUYHbIX (AKTOPOB; XapaKTeP CMEIICHHS XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozneiicTBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTePU30BaTh XHUMHUYCCKHE IPOIECCHI, JISKAIMEe B OCHOBE
MPOMBIIIJICHHOTO TIOJIYYEHHUSI CEPHOW KHCIOThI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH MPEICTABICHUI
00 00IIMX HAYYHBIX MPUHIUIIAX W SKOJOTHYECKUX MPOOJIeMax XUMHUUECKOTO TPOU3BOJICTBA,;

c(OPMHPOBAHHOCTH YMEHUH MMPOBOJNUTH BBIYUCIICHHS C UCIIOJIb30BAHHEM MTOHATHUS «MAcCOBast I0JIs
BEIIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHHH Ta30B MPH XUMHYCCKUX PEAKIUIX, MACChl BEIIECTBA HUJIH
00bEéMa ra3oB M0 M3BECTHOMY KOJIHMYECTBY BELIECTBA, Macce WIH 00BEMY OJHOTO W3 y4YacTBYIOIIMX B
peaKIMKu BEUIECTB, TEIUIOBOTO 3(PQeKTa peakiu Ha OCHOBE 3aKOHOB COXPaHEHHsI MAacChl BEIICCTB,
MPeBpaIleHHs U COXPAHCHUS SHEPTHUH;

C(OPMHPOBAHHOCTh yMEHHWH COOJIONATh TMpaBWIIa TIOJIH30BAHUS XUMHUYECKOW TMOCYAOH W
nabopaTopHBEIM O0OpYIOBaHHEM, a TaKXKe MpaBuUia OOpalIeHUS C BEHICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITOTHEHUIO JTA00PATOPHBIX XUMHYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH TIAHUPOBATH W BBIMOJIHATH XUMHUCCKUI SKCIIEPUMEHT (pa3ioKeHHE
MEPOKCHIa BOJOPOJAa B MPHCYTCTBUU KaTalU3aTOPa, OIPEICIICHUE CPElbl PAcCTBOPOB BEUIECTB C
MOMOIIBI0 YHUBEPCAILHOTO WHIMKATOPA, BIMSHUAE Pa3JIMYHBIX (DAKTOPOB HA CKOPOCTh XHMHYECKOM
peaKIiu, peaklui HOHHOTO OOMEHA, KAaUeCTBCHHBIC PEaKIIMU Ha CyJb(haT-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHMSI, PEIICHUE IKCICPUMEHTAIBHBIX 3a1a4 1o TeMaM «Mertamisl» u «Hemeranas») B
COOTBETCTBHH C MPaBUJIAMH TEXHHKH OC30MACHOCTH MPHU OOpAIllCHHH C BEIIECTBAMH M JIA0OPATOPHBIM
000pyI0BaHUEM, TPEACTABIIATh PE3YJIbTaThl XUMHUYECKOTO IKCIEPUMEHTA B (DOpME 3amucu ypaBHEHHIA
COOTBETCTBYIOILIMX PEeaKuil 1 (hOPMYIHUPOBATh BBIBOIBI HA OCHOBE ATHX PE3YJIbTATOB;

COPMHPOBAHHOCTh ~ YMEHHUH  KPUTUYECKH  aHAIM3MPOBATh  XMMHUYECKYI0  HH(POPMAIIHIO,
MOJTy4aeMYyI0 M3 Pa3HbIX HCTOYHHKOB (CPEICTBA MAaCCOBOM KOMMYHHKAIIUU, IHTEpHET U APYTrHX);

cOpPMUPOBAHHOCTh YMEHHI COOJNIOATh TPaBHIa KOJOTMYECKH LIEIeCOO0Pa3HOrO MOBEICHUS B
OBITY W TPYIOBOH JEATEIBHOCTH B LENSIX COXPAHEHHUs CBOETO 3JIOPOBBS M OKPYXKAIOIIEH MPUPOTHOM
Cpefibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MbI OMPEACIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarens [1JIK, mosicHAT, Ha mpumepax crnocoObl YMEHBIICHHS W TPEJOTBPALICHHUS HX
BPEIHOTO BO3/ICHCTBHUS Ha OPraHU3M YEIIOBEKA,;

U1 00YYArOIIUXCS ¢ OTPAaHHYCHHBIME BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHHUE TIPUMEHSTh 3HAHHS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIICCTB U XUMUYECKUX SIBJICHHIA;

JUIS  CJETBbIX W CIa0OBHIANIMX OOYYArOIIUXCS: YMEHHE HCIOIb30BaTh pPelbe()HO-TOUCUHYIO
cuctemy ob6o3nauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Nen/n NPOrpaMmblI Bcero ;(;;OTTPL‘;HI’H"W ;I;’ ﬁiﬁz”emne o0pa3oBaTe/bHbIE PeCypChl
Pa3zgea 1. Teopernyeckue 0CHOBBI OPraHUYECKOM XUMUM
[Tpeamer opranudeckoit xumun. Teopust https://academy-
1.1 CTPOCHHSI OPraHMYECKUX COSTMHECHUH A. 3 content.apkpro.ru/lesson/a9f3d191-
M. Bytieposa Sele-4e24-ac02-efb16fa49f6a
Wtoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
https://academy-
2.1 [IpenenbHbIC YTIIEBOIOPOIbI — aJIKAHBI 2 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBoopoibl: alKeHbI https://academy-
2.2 ATKAHCHBL, ATKHHI ’ 6 1 content.apkpro.ru/lesson/4038171e-
’ 4158-4bd1-ae98-18dc1cfb9399
https://academy-

2.3 ApoMaTHuecKHe yrieBOAOPO/IbI 2 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

2.4 TIpHpO/IHEIE HCTOUHMKH YIIICBOAOPOOB 1 3 1 https://lesson.edu.ru/04/10

uX nepepadoTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4ecKue coeJHHeHHs
https://academy-

3.1 Cruptel. @enon 3 content.apkpro.ru/lesson/5439c18b-

7440-4b6f-bf84-c04fad71694f
Anpaeruapl. KapOoHOBBIE KHCITOTHI https://academy-

3.2 CHLOKHLIE 3<impm ’ 7 1 content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90
https://academy-

3.3 VYraeBonsl 3 1 content.apkpro.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

Hroro mo pazueny 13

Pa3znen 4. A3oTconeprkaniue opranHnyecKkue coeIuHeHus

https://academy-

4.1 AMUHBI. AMUHOKHUCIIOTHL. belkn 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Hroro no pazueny 3
Pa3znea S. BbicokoMoJieKyJISIPHbIE COeTUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 ‘ https://lesson.edu.ru/04/10
Wroro no pazneny 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2 \
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https://lesson.edu.ru/04/10

11 KUIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM u(poBbie
Ne ni/n EpOrPAMMEI pa Beero Konrpoabubie IIpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atomoB. [lepuoanueckuii 3akoHn
1.1 u Ileproauueckas CuCTeMa XHMHYCCKUX 3 https://lesson.edu.ru/04/10
anemeHToB JI. 1. Menaeneena
1.2 XUMUYECKUE PEaKIIUH 6 1 1 https://lesson.edu.ru/04/10
1.3 Crpoenne semectsa. Muorooopasue 4 https://lesson.edu.ru/04/10
BEILICCTB
Htoro o pazneny 13 https://lesson.edu.ru/04/10
Pasnen 2. Heoprannueckasi xumusi
2.1 Meraibt 6 1 https://lesson.edu.ru/04/10
2.2 Hemerasuib 9 1 1 https://lesson.edu.ru/04/10
23 CBs13b HEOPTAaHUYECKUX U OPTAHHUYECKUX 5 https:/lesson.edu.ru/04/10
BEIIIECTB
HTtoro no pazaeny 17 https://lesson.edu.ru/04/10
Paznen 3. Xumus 1 )Ku3Hb
3.1 XHUMHS U )KU3Hb 4 https://lesson.edu.ru/04/10
Uroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 A KIIACC Yuurean: Caabikona Jl. /1.
Ne Tema vDOKA KOH"%CTBOI? acon n Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Mayp Bceero OHTPOJILHBIC PaKTHIeCcKne u3ydeHusi oO0pa3oBaTe/IbHbIE pecypchl

padoThI padoTshI
[Tpeamer opraHUYeCKON XUMHH, €€ https://academy-

1 BO3HHMKHOBEHUE, Pa3BUTHE 1 content.apkpro.ru/lesson/a9f3d191-
3HAaYCHHE 5ele-4e24-ac02-efb16fa49f6a
Lo e e

2 OCHOBHLLE HOH(‘)M‘HM Cma r;wea;z 1 content.apkpro.ru/lesson/c935a58c-

' P ab0e-4¢59-9dcf-20517ae4b52e
ouasHoCmuKda.
[IpencraBnenue o kiaccupuKanuu
OpPraHUYeCKUX BEIICCTB. https://academy-

3 HowmenkinaTypa (cucTemMaTudeckas) u 1 content.apkpro.ru/lesson/726ee099-
TPHUBHAJIbHBIC HA3BAHUS ela9-410f-b8be-b4cb589aeadl
OpFaHI/IHGCKI/IX BCIIICCTB
AJKaHBI: COCTaB U CTPOCHHE htips://academy-

4 romnorﬁqecmﬁ - ’ 1 content.apkpro.ru/lesson/258ddc06-

' ec23-473c-b3d7-ed82fcaddd02
MeraH 1 3TaH — IpOCTEUIINe https://academy-
5 HPE/ICTABHTENH ATKAHOB 1 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHHE htips:/academy-

6 csoﬁcmé ’ 1 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfb9399

7 OTWIICH H POTIUICH — NPOCTEHIKE 1 https://lesson.edu.ru/04/10
HpC}ICTaBI/ITeHI/I AJIKCHOB
[MpakTtuyeckas pabora Ne 1. https://academy-

8 «[Tomyuenue sTHICHA U U3yUEHHE 1 1 content.apkpro.ru/lesson/53cd2379-
€ro CBOMCTBY» 2a45-43b1-9f67-7ebcdaf03cel

9 Aucanuersl. byramuen-1,3 u 1 https://lesson.edu.ru/04/10

meTmiOyTaauen-1,3. [onyuenue
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CUHTETHUYECKOT0 KayuyKa ¥ pe3HHbI

AJKUHBL: COCTaB U OCOOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSI.

10 . https://lesson.edu.ru/04/10
AueTuieH — npocTeimumi
MIPEJICTABUTENb A TKHHOB
Brrurcnenus o ypaBHEHHUIO https://academy-

11 XUMITECKOf peaxIys content.apkpro.ru/lesson/7dada027-

8448-418f-b416-fbaledd4ab6d
ApeHbl: 6€H30J1 ¥ TOIYOJ https://academy-
12 TOKCI/III.HOCTL apeHoB ' content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
I'eneTnueckas CBS3b YIriIeBOAOPOIOB,

13 NPHUHAIICKAIIMX K PAa3IHYHBIM https://lesson.edu.ru/04/10
KJlaccam
[TpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: MIPUPOAHBIN a3 U

14 HOMYyTHBIC HeTAHBIE ra3bl, HEPTh U https://lesson.edu.ru/04/10
MPOJYKTHI €€ nepepadoTKH.

IIpomedsicymouHulili KOHMPOTb.
[TpupoaHbIE HCTOYHUKH

15 YIJICBOIOPO/IOB: MPHPOJIHEIH ra3 i https://lesson.edu.ru/04/10
MOMyTHBIE HEPTSAHBIE Ta3bl, HEPTH U
IPOAYKTHI €€ nepepaboTKU

16 Konponbras pabora no pasaerny https://lesson.edu.ru/04/10
«YTIeBOJOPOIBI»

[IpenenpHBIC OJHOATOMHBIC CIIUPTHI: https://academy-

17 METaHOJI ¥ 3TaHo1. BomopoaHas content.apkpro.ru/lesson/5439c18b-
CBSI3b 7440-4b6f-bf84-c04fa471694f
MHOroaTroMHbIE CIIUPTHI: https://academy-

18 S TUICHIHKOLD 11 rmuer‘)HH content.apkpro.ru/lesson/461aa9c8-

c0ef-4827-a8e5-d12a0bedc826
deHoIT: CTPOEHNE MOJIEKYIIHI, https://academy-

19 ¢u3nueckre 1 XUMHUYECKHE content.apkpro.ru/lesson/649883hb8-

CBOMCTBA, TPUMEHEHHE

7¢c5f-4116-896e-10a2278b08f1
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Anpaeruapl: GopManbaeru u

https://academy-

20 ALICTAEICTHL, ALCTOH content.apkpro.ru/lesson/8664b319-
' Oba3-4945-b076-cb7ae5858b90
OHOOCHOBHEBIE ITPEICIIbHBIE https://academy-

21 KapOOHOBBIC KUCIIOTBI: MypaBbUHAS U content.apkpro.ru/lesson/b4feaa04-
yKCyCHast 3438-4b57-a3ec-ba0f9fe63c0d
[Tpaktuyeckas pabora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOI content.apkpro.ru/lesson/9834d408-
KHCJIOTBD) 386d-444a-8de3-7efba8h98cdb
CreapuHOBas U OJIEMHOBAs KMCJIOTBI,

23 KaK TPE/ICTABUTEIN BBICIIHX https://lesson.edu.ru/04/10
KapOOHOBBIX KHCIIOT
MBblj1a KaK COJIU BBICIIHNX

24 KapOOHOBBIX KHCJIOT, UX MOIOIIEE https://lesson.edu.ru/04/10
IICUCTBUE
CnoxHblie 3QUpPHI KaK MPOU3BOTHBIC https://academy-

25 KapOOHOBBIX KUCIIOT. I uaposu3 content.apkpro.ru/lesson/71ac43f2-
CJIOKHBIX 3(pUpOB a0d4-4945-a0eb-1e59cd5f4d9f
JXXupsl: THApONIN3, IPUMEHEHHE https://academy-

26 6HOHO£H%CKM p;ﬂb — ’ content.apkpro.ru/lesson/71ac43f2-

a0d4-4945-a0eb-1e59cd5f4d9f
YrieBobl: COCTaB, Kiaccu(pUKaIus. https://academy-

27 Baxxueiinve npeacTaBuTeINu: content.apkpro.ru/lesson/709ce43a-
TII0KO03a, GpYyKTO3a, caxapo3a deb6-4281-963b-01d2e212d4d0

28 Kpaxmaut  neaunionosa kax https://lesson.edu.ru/04/10
HPUPOTHBIE TOJTHUMEPBI
KonrtposnbHast pabota 1mo pasaeny

29 «Kucnopoacoaepsxarire https://lesson.edu.ru/04/10
OpPraHMYECKUE COCTHHEHHSI
AMWHBI: METHJIAMHUH U aHUITAH. hitps://academy-

30 Hmozoébzﬁ KoHmpoTD content.apkpro.ru/lesson/0c608a59-

' 4c69-4481-839e-9205f201b73e

31 AMUHOKHCIIOTBI KaKk aM(pOTEpHbIE https://academy-

OpTraHU4YCCKUC COCANHCHU A, UX

content.apkpro.ru/lesson/c2f2f3d7-
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ononoruueckoe 3Hauenue. [lenTuanl

43d1-4873-ace0-78eca6009628

benku kak npupoaHbie

https://academy-

32 N U —— 1 content.apkpro.ru/lesson/c2f2f3d7-
yip . 43d1-4873-ace0-78eca6009628

33 OCHOBHEIC HOHATHS XMMHH . 1 https://lesson.edu.ru/04/10
BBICOKOMOJ'IeKy.TISIpHBIX COCINHCHNU
OCHOBHBIG METOAbI CHUHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COETUHEHUIA. 1 https://lesson.edu.ru/04/10
[IimacTMacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 b KVIACC Yuurean: Caabikona Jl. /1.
Ne Tenma VDOKa KOHH%CTB(;:“OB n Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Mayp Bcero OHTPO.ILHBIE PaKTHiecKkue u3ydeHusi oO0pa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
ITpeamer opraHu4ecKOil XUMHH, €& https://academy-

1 BO3HHKHOBCHUE, Pa3BUTHE U 1 content.apkpro.ru/lesson/a9f3d191-
3HAYCHHE Sele-4e24-ac02-efb16fa49f6a
Lo e e

2 OCHOBHLIE HoosKetms. Cma n’wgaﬂ 1 content.apkpro.ru/lesson/c935a58c-

' P ab0e-4¢59-9dcf-20517ae4b52¢e
ouazHoCmuKa.
[IpencraBnenue o knaccuukanum
OpPraHUYECKUX BEIICCTB. https://academy-

3 Homenkinarypa (cucremMaTuueckas) u 1 content.apkpro.ru/lesson/726ee099-
TPUBHAJIbHBIC Ha3BAHUS e1a9-410f-b8be-b4ch589aeadl
OpraHn4€CKuXx BCIICCTB
AJIKaHBI: COCTaB U CTPOCHHE https://academy-

4 S ’ 1 content.apkpro.ru/lesson/258ddc06-

' ec23-473c-b3d7-ed82fcaddd02
MeraH u 3TaH — npocTenIne https://academy-
5 HpEICTABHTEH ATKAHOB 1 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHHE https://academy-

6 csoﬁcmé ’ 1 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfb9399

7 THJICH H NPOMHIICH — MPOCTEHIIIHE 1 https://lesson.edu.ru/04/10
MMpEACTABUTCIIN AJIKCHOB
[TpakTrueckast pabora Ne 1. https://academy-

8 «[Tomyuenue sTUICHA U U3yYEHUE €TO 1 1 content.apkpro.ru/lesson/53cd2379-
CBOMCTBY 2345-43b1-9f67-7ebcdaf03ce0

9 Aukauensl. byrauen-1,3 u 1 https://lesson.edu.ru/04/10

MeTuinOyTaauen-1,3. [lonydyenue
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CUHTETUYECKOTO KayyyKa U Pe3UHbI

AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH DS,

10 o https://lesson.edu.ru/04/10
AueTuieH — npocTermumn
MIPEJICTABUTENb aJTKHHOB
Brruncnenus mo ypaBHEHUIO hitps://academy-

11 XIMITIECK O peaxIn content.apkpro.ru/lesson/7dada027-

8448-418f-b416-fbaledd4ab6d
ApeHbl: 6EH30J1 U TOJIYOJ https://academy-
12 TOKCI/I‘{.HOCTI) apeHoB ' content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
I'eneTrueckas cBsi3b YIII€BOJOPOIOB,

13 MPHHAIICKAIIMX K Pa3IHIHBIM https://lesson.edu.ru/04/10
KJlaccam
[IpupoaHbie HICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIAHBIN a3 U

14 MOMYTHBIC HEPTSHBIE Ta3bl, HEYTh U https://lesson.edu.ru/04/10
MIPOJYKTHI €€ MepepadoTKu.

IIpomesicymounulil KOHMPOIb.
[IpupoaHbie HCTOYHUKHT

15 YIJICBONOPO/IOB: IPHPOJIHEIH ra3 i https://lesson.edu.ru/04/10
MOMyTHBIE HEDTAHBIE Ta3bl, HEPTH U
MIPOJYKTHI €€ nepepadoTKu

16 Konrposbras pabora no pasxery https://lesson.edu.ru/04/10
«YTIIeBOAOPOIBD
[IpenenbHbIe OJHOATOMHBIC CITUPTHI: https://academy-

17 METaHOJ U 3TaHoJI. BogopomHast content.apkpro.ru/lesson/5439c18b-
CBSI3b 7440-4b6f-bf84-c04fa471694f
MHoOroaromMHsble CIIMUPTHI: https://academy-

18 S TUICHITHKOLE T Mnue};HH content.apkpro.ru/lesson/461aa9c8-

c0ef-4827-a8e5-d12a0bedc826
deHOoIT: CTPOESHUE MOJIEKYJIBI, https://academy-

19 ¢du3nyeckre 1 XUMHYECKHE CBOMCTBA, content.apkpro.ru/lesson/649883hb8-

IIPUMEHEHHE

7¢c5f-4116-896e-10a2278b08f1
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1

Anpaeruapl: GopMabaeTuI 1

https://academy-

20 ALCTATBACTHL, ALICTOH content.apkpro.ru/lesson/8664b319-
' 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE IIPEACIIbHBIC https://academy-

21 KapOOHOBBIC KUCIIOTI: MypaBbUHAs U content.apkpro.ru/lesson/b4feaa04-
YKCyCHAast 3438-4b57-a3ec-ba0f9fe63c0d
ITpakTrueckas pabora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa yKCYCHOM content.apkpro.ru/lesson/9834d408-
KHCJIOTBI» 386d-444a-8de3-7efba8h98cdb
CteapuHOBasi M OJICMHOBAsI KUCIIOTHI,

23 KaK IPE/ICTABUTEIIN BBICIIHX https://lesson.edu.ru/04/10
KapOOHOBBIX KHCIIOT
MbL1a KaK COJIU BBICIITHX

24 KapOOHOBBIX KHCJIOT, UX MOFOIIEE https://lesson.edu.ru/04/10
JIIEUCTBUE
CroxHble 3()UPHI KaK MPOU3BOIHBIC https://academy-

25 KapOOHOBBIX KUCIOT. ['uaposm3 content.apkpro.ru/lesson/71ac43f2-
CITO’KHBIX 3(HUPOB a0d4-4945-a0eb-1e59cd5f4d9f
JKuipel: THAPOIN3, IPUMEHEHNE https://academy-

26 6HOHO£H%CKM p;ﬂb — ’ content.apkpro.ru/lesson/71ac43f2-

a0d4-4945-a0eb-1e59cd5f4d9f
VYTaeBoIbI: COCTaB, Kiaaccu(uKarus. https://academy-

27 Baxuelinue npeacTaBuTeINu: content.apkpro.ru/lesson/709ce43a-
TJII0K03a, PPYyKTO3a, caxapo3a deb6-4281-963b-01d2e212d4d0

28 Kpaxman  neaumosnosa kax https://lesson.edu.ru/04/10
MIPUPOJIHBIE MTOJTUMEPHI
KontponbsHast paboTa 1mo pasaeny

29 «Kucnopojconepxariue https://lesson.edu.ru/04/10
OpPraHUYeCKUE COCTMHEHHS
AMMHBI: METHJIAMHH U aHUITHH hitps://academy-

30 Hmozoébzﬁ KoHmpOD ' content.apkpro.ru/lesson/0c608a59-

' 4c69-4481-839e-9205f201b73e

31 AMUHOKHCIIOTHI Kak aM(pOTEpHbIE https://academy-

OpraHn4CeCKUC COCAUHCHU A, UX

content.apkpro.ru/lesson/c2f2f3d7-
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
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https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

ouonornyeckoe 3HaueHue. IlenTuanl

43d1-4873-ace0-78eca6009628

benku kak npupoHbIe

https://academy-

32 N —— 1 content.apkpro.ru/lesson/c2f2f3d7-
yip A 43d1-4873-ace0-78eca6009628

33 OCHOBHEIC IOHATHS XHMUH . 1 https://lesson.edu.ru/04/10
BBICOKOMOJICKYJISIPHBIX COCIMHCHUHN
OCHOBHBIG METOAbBI CHUHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COECTUHCHHIA. 1 https://lesson.edu.ru/04/10
[InacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KUIIACC

Yunurtenn: Caabikona JI. 1.

Ne
n/n

Tema ypoka

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalusi aTOMOB

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

JlaTa
U3y4eHus!

DJIEKTPOHHbBIE

uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

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

Ilepuonnueckuii 3akon u [lepronuueckas
crucTeMa XMMHUYeCKux amemMeHToB [1. 1.
MeHneneena, X CBsA3b C COBPEMEHHOM
TEOpHUeEl CTPOEHUSI aTOMOB. BxooHou
KOHMPOb.

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

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHHUH 110
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOJUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 21eMeHTOB J[.J. MeHaeneeBa B
pa3BUTUHU HAYKH

Crtpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAJIEHTHOM
cBsi3u. BogopoaHas cBsi3b

BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD.
Crenenb okucneHnusd. Bemiectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsiTe 0 nUcnepcHbIX cucTeMax. IcTHHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pACTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COCAUHEHUN. [ 'eHeTnyeckas
CBSI3b HEOPraHWYECKHUX BEIIECTB, PA3TUYHBIX
KJIaCCOB

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

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

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

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

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

Knaccudukanus XuMH4ecKUx peakiuii B
HEOPraHWYECKON M OpraHUYeCKON XUMUHU.

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



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

3aKOH COXpaHEHMsI MAaCChI BEIIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALCHUS SHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

10

11

Cxopoctb peakiuu. OOpaTuMble peaKkiuu.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 1. «Bnusaue
pas3In4HbIX (PAaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

DnexTpoauTHuecKas auccoruanus. [lonstue o
BOZIOpOAHOM Ioka3zatene (PH) pactBopa.
Peakuun nonnoro oomena. ['mapoinms
OpPraHUYeCKUX U HEOPTaHMUYECKUX BEIICCTB

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

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

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

12

OKHUCIIUTEIIEHO-BOCCTAHOBUTEIIbHBIC PEAKIINH.
[TonsTre 06 31EeKTPOIH3E PacIiaBOB U
pacTBOPOB coJiei

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

13

KoHnTponpHas padora mo pasaeny
«TeopeTrueckre OCHOBBI XUMHI

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

14

Merannsl, ux nonoxkenue B [lepuoanueckoit
CHUCTeME XMMUYECKuX dnemMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. O0mue (hu3nyecKue CBOUCTBa
METAIIIOB. [Ipomedrcymounvlii KOHMPOTb.

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

15

16

17

CrnaBbel METAIIOB. DJIEKTPOXUMUYECKUH PAJT
HaIPsDKEHUN METaJNIOB

XHUMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAJIJIOB
(HaTpuil, Kanui, KanblIUi, MarHUH,
AITIOMHUHUI) U UX COeTMHEHUI

XuMHUYecKre CBOMCTBA IIMHKA, JKeJle3a U UX
COEIMHEHU I

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

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

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

18

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

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

19

[IpakTuueckas padora Ne 2. "Perenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
«Meramae»"

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



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

20

Hewmeramibl, ux nonoxenue B [lepronnueckoi
CHUCTEME XUMUYECKUX AieMeHToB /1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

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

21

®u3nyecKue CBOMCTBAa HEMETAILIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCJIOPOJIa, Cepbl, hocdopa u yrieposia)

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

22

23

XHMMHYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIUHCHHI

XuMHUYECKUE CBOMCTBA a30Ta, pocodpa 1 ux
COCIMHEHUN

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

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

24

25

26

XUMHUYECKUE CBOMCTBA yIiepoia, KpEMHUS U
HUX COeOUHEHUN

[IpruMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX
COEIMHEHUI

O0001Ienre U cucTeEMaTH3alMs 3HAHAN 110
teMme «Hemeramnel». Beraucinenus mo
ypaBHeHI/IFIM XUMHUYCCKUX peaKHI/H\/JI nu
TEPMOXUMHYECKHE PACUETHI

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

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

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

27

[TpakTrnyeckas padora Ne 3. «Pemienue
AKCIEPUMEHTAJIBHBIX 33/a4 0 TeEME
"HemeTayst"»

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

28

29

KonTponbhas pabota mo Temam «MeTamib» u
«HemeTaminny

HCOpFaHI/I‘IeCKI/Ie 158 OpFaHI/ILIeCKI/Ie KHUCJIOTHI.
Heoprannueckue 1 OpraHn4ecKkue OCHOBAHMS

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

30

AmpoTepHbIe HEOpraHUYECKUe 1
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPIraHUUYECKUX
BEUIECTB. /mo0206blil KOHMPOb.

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

31

Ponp xumuu B o0ecrieueHuu SKOIOTUIECKOM,
SHEPTreTHYECKOU M MUIEBON 0€30MacCHOCTH,
pPa3BUTUU MEIUIIMHBI

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

32

[IpencraBnenust 06 0OMIKUX HAYYHBIX
NPUHITUITAX POMBIIUIEHHOTO TIOTYYEeHHUS

https://lesson.edu.ru/04/10
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Ba)KHEUIIINX BEIIECTB

33 YesoBeK B MHpE BEIIECCTB U MAaTEPHAJIOB 1 https://lesson.edu.ru/04/10
34 XUMHUS 1 30POBbE YeIOBEKa 1 https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. Xumus. 10 kmacc: yueOHuK 11 00meoopa3oBaTenbHbix yupexaenuii / O.C.I'abpuensu - M.: [poda,
2016-2019.

2. Xumus. 11 kmacc: yueOHuk s oomeoopazoBaTenbHbix yupexaenuii / O.C.I'abpuensu - M.: [poda,
2016-2019.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. I'abpuensn O. C., Bockoboitnukosa H.II., fmrykosa A. B.Hacronpnas kaura yuurens. Xumus. 10 k.
Meroaudeckoe mocooue. — M.: Jpoda, 2010.

2. T'abpuensu O. C., OctpoymoB WM. I'.HactonmbhHas kaura yuurtens. Xumus. 10 xin.: Meroauueckoe
nmocobue. — M.: JIpoda, 2010.

3. Xumus. 8 ki1.: KontposbHbie 1 ipoBepodHbIie padoThl K yueoHuky O. C. ['abpuensna «Xumus. 10/ O.
C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u n1p. — M.: lIpoda, 2009 .

4. CoopHuUK 33134 ¥ ynpakHeHuit no xumuu K yaueonuky O. C. 'abpuensna Xumus. 10 / Ceepuiosa H. .
— M.: «Dx3amen», 2012.

5. I'abpuensu O. C., Octpoymos U. I'. M3yuaem xumuro B 10 ki.: J{unaktudyeckue marepuaibl. — M.:
bauk mroc, 2009.

6. l'abpuensan O. C., Bockoboiinukosa H. I1. Xumus B tecrax, 3amavax, ynpaxHeHusx.10— 11 k1. —
M.: dIpoda, 2009.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. http://school-collection.edu.ru/ - Enunas koynekus u@poBbIX 00pa30BaTEIbHBIX PECYPCOB

2. http://infourok.org/ — pa3paboTku ypoKOB, Mpe3eHTALINH.

3. http://www.alhimik.ru/ - AJIXUMHK OJWH W3 Iy4IIUX CAHTOB PYCCKOS3BIYHOTO XUMHYECKOTO
WHTepHeTa OpUEHTHPOBAHHBIN Ha YYUTEIIS M YYCHHUKA, IPETOIaBaTelIs U CTY/ICHTA.

4. http://him.1september.ru/ snekTpoHHast BepCcHs Ta3eThl « XUMUS.

5. https://him.-oge.sdamgia.ru/- Pemry ET'D. O6pa3oBaTenbHbIi TOPTA TSI TOJATOTOBKH K SK3aMEHaM.

6. https://neznaika.pro/- He3naiika. OOpa3oBaTenbHbIN MTOPTAN U HOATOTOBKH K SK3aMEHaM.

7. https://him-vpr.sdamgia.ru/ - Pemry BITP. O0pa3oBatenbHbIii OpTa IS HOATOTOBKH K 3K3aMEHaM.



http://school-collection.edu.ru/
http://infourok.org/
http://www.alhimik.ru/
http://him.1september.ru/
https://him.-oge.sdamgia.ru/
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[Tpunoxxenue 1
OueHoOYHbI HHCTPYMEHTAPHI
10 xknacc
KonTpoabHas padora Ne 1 mo teme: "YrieBoaopoanbt'
Yacmob 1 Tecmogvle 3a0anus ¢ 6b160pom omeema
1. O6mias ¢popmysa roMOJIOTOB MpOIaHa
1) CnHzn-Z 2) CnHZ 3) CnHZn+2 4) CnHZn-G
2. ATOMBI yriepoja B sp-rTHOPUAHOM COCTOSTHUHM UMEIOTCS B MOJIEKYJlaX:
1) 6ensona 2) tonyona  3) mpomuHa — 4) aTHIICHA
3. YKaxuTe K KaKOMY KJIacCy OTHOCUTCS yriaeBogopo ¢ hopmyioi CoHa
1) ankanbl 2) ankuHbl  3) aJKCHBI  4) apeHbI
4. Vxaxute Ha3BaHHE U30Mepa IS BEIIeCTBa, (hopMyia KOTOPOTo
CH,=CH-CH>—CHj3

1) 6yran  2) 2-meTuinOyTeH-2 3) Oyren-2 4) 6ytun-1
5. YkaxuTe Ha3BaHHE BEIIECTBA, Il KOTOPOTO XapaKTepHa peaKius 3aMeLICHUS
1) nentun — 1 2) nenren-1 3) nenran  4) neHraaueH-1,3

6. YkaxxuTe Ha3BaHUE BEIIECTBA, JIJISl KOTOPOTO XapaKTepHa PEaKIHsl MOJIMMEpU3aIliui

1) 6yraguen-1,3 2) 6yran 3) OeHzosn  4) HUKIOTEKCAH

7. TpeTuuHBIN aTOM yTJIepOJIa HIMEETCS B MOJIEKYJIE:

1) sTana 2) 2,2-pumerwinponana 3)2-MeTwinponana 4) mporaHa

8. KauecTBeHHOM peakiueil Ha ajdKeHbI SBISETCS

1) B3aMOICHCTBHUE CO MICI0YaMK  2) B3aUMOJCHCTBUE C KHCIOPOIOM

3) B3aumoeiictBue ¢ OpomHOit Bofoi (Bry) 4) pasnokeHue Mpu HarpeBaHHH

9. Meran He pearupyeT ¢ 1) kuciaopogom 2) BogopoaoM 3) xjopom  4) Gpomom

10. Omnpenenute, CKOJIBLKO MOJICH BOIbI 0Opa3yeTcs MPH MOJHOM cropanuu Metana 1) 1 Mo 2) 2
moib  3) 3monb  4) 4 Motk

Yacmwb 2 3a0anus co c60600HbIM 0OMEENMOM

11. HanummTe ypaBHEHUS] XUMUUECKUX PEAKIIMH JIJISl CIIEIYIONIUX TIPEeBPAIICHUM

No. JlaliTe Ha3BaHUS MPOAYKTaM PEAKITUN

12. Onpenenute hopMyiy yrieBog0poa, B KOTOPOM MaccoBas 1oiist yriepoaa 85,7%. OTHocurenbHas
TJIOTHOCTH MApOB ATOTO BEIIECTBA MO a30Ty paBHa 3. Hamuiute BO3MOKHBIE U30MEPHI ISl ATOTO
YIJIEBOAOPOJA U JAWTE UM Ha3BaHHS.

13. Ha3zoBute npupoaHbIe HICTOYHUKH YTIIEBOJIOPOIOB.

KonTtpouabsnas padora Ne 2 o teme: "Kuciopoacoaepskamue oprann4eckue coefuHeHus "
1. I3 npeniosKeHHOTo TepevHs BRIOEPUTE B BEIIECTBA, C KOTOPBIMH pearupyet popmMaibaeru/l.

1) Cu

2) N2

3) Ho

4)Ag20 (NH3 p-p.)
5) CH3OCHj3

2. I3 mpenyoKeHHOTo TepeyHs BBIOEpPHUTE JBa BEIIECTBA, MO JCHCTBHEM KOTOPBIX MPOUCXOAUT
MpeBpaIicHue

CH3;COOH — CH3COONa,

1) N-‘:LN03
2) NaOH
3) NaQSO4
4) NaCl



5) NaH003

3. U3 mpeanoxeHHOTro NepevHs BHIOEPUTE JIBa BEIECTBA, C KOTOPHIMU HE B3aMMOJEHCTBYET yKCYyCHas
KHCJIOTA.

1) CuO

2) NaCl

3) CU(OH)Q
4) Na2003
5) NaQSO4

4. VI3 mpemioKEHHOTO MEpevHsi BhIOCPHTE JBE KHUCIOTHI, KOTOpbIe OYAyT pearmpoBaTh C BOJOPOIOM,
OpoMOM U OPOMOBOTOPOIOM.

1) akpuioBas

2) yKcycHas

3) nponmoHoBast
4) creapuHOBas
5) onenHoBast

5. I3 mpemnoxeHHOTO TepeyHs BBHIOEPUTE JIBa BEIIECTBA, KOTOPHIE B3aHMMOJCHCTBYIOT C KaXIbIM U3
BEIIECTB: aMMHAK, XJIOP, METAHOIL.

1) STHICHIITUKOIIb

2) MacIisiHas KUCJIOTa

3) nmponmIaMuH

4) 2-MeTHI0yTaHOBasI KMCIOTA

5) aTUN0BBIN 3¢)Up NPONAHOBOW KUCIOTHI

6. U3 MNPpEAJIOKCHHOI'O IMCPCUYHA BBI6epI/ITe ABa BCHICCTBA, KOTOPBIC MOTI'YT pCarupoBaTb C KaXKAbIM H3

BEILIECTB: CU(OH)% H>, C¢H50H,

1) meTananp

2) MeTaHo

3) aneraiabaerus

4) dpenon

5) STUJIECHTIIUKOIb
7. YCcTaHOBUTE COOTBETCTBHE MEXAY PEarupyONIMMH BEIIECTBAMHU M YTIEPOACOACPKAIIUM MPOTYKTOM,
KOTOPBIA 00pa3yercs Mpu B3aUMOJCHCTBUU ITUX BEIIECTB: K KaXKJIOW MO3UIIMHM, 0003HAYEHHON OYKBOI,
no0epuTe COOTBETCTBYIOIIYIO TTO3HIINIO, 0003HAYEHHYIO IU(POIA.

MMPOAYKT
PEATUPYIOIIME BEIIECTBA B3AMMOJIEHCTBIS
A) ykcycHas KucioTa ¥ KapOoHaT HaTpus 1) nporimonar
b) MypaBbHHas KUCIIOTA ¥ TUAPOKCU]] HATPUS HaTpHs
B) mypaBbunas kucnora u rugpokcus meau(ll) (mpu 2) aTHIIaT HATpUs
HarpeBaHuN) 3) popmuar
I') aranon 1 HaTpHii memu(ll)

4) dopmuar HaTpus
5) anerat meau(ll)
6) YIJIEKHUCIBIH ra3



8. YcraHOBHTE COOTBETCTBHE MEXKTY PEarupyrolIMMU BEIIECTBAMH U YIIIEPOJOCOIEPIKAIIUM TPOITYKTOM,
KOTOPBI 00pasyeTcsi Mpu B3aUMOACHCTBUM THX BEHIECTB: K KXKIOW MO3UINH, 0003HAYCHHONW OYKBOU,

MoA0EpUTECOOTBETCTBYIOIIYIO MO3HUINI0, 0003HAYCHHYIO IIU(PPOH.

PEATUPYIOIIMWE BEILIECTBA [MPOAYKT B3AHMOZ[EFICTBH§E[
A) CH3COONa ,; KOH 1) 1UOTUIOBBIIH >pup

p) CH3COOH ,; CH30H 2) METHJIALIETAT

B) CH30H , K 3) MeTuaT Kaaus

1) CH3OH ; HaSO4 4) meraH

5) TuMeTUIOBBIH Yhup
6) MeTaHalb

9. YcraHoBHTE COOTBETCTBHE MEXK/Yy pEarupyroliuMy BEIIECTBAMH U YIIIEPOJOCOIEPIKAIUM IPOITYKTOM,
KOTOPBIi 00pa3yeTcsi Mpu B3aWMOJACHCTBIM 3THX BEILECTB: K KaXKIO0H MO3UIMU, 0003HAYCHHOI OYKBOM,
oI0EPUTE COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAUCHHYIO IIU(PPO.

PEATMPYIOIIUE BEIIECTBA ITPOJIYKT B3AVIMOJIEMCTBHA
A) anieToH 1 BOJIOPOT 1) mponanon-1

b) nponen u Boma 2) nponaHoJ-2

B) nponanans u Bo1opos 3) npomnaHoH

I') npornroHOBasi KUCIIOTa U HATPUI 4) npomaHoBasi KHCI0Ta

5) nponvoHaT HaTpuUs
6) mponuIaT HaTpus

10. 3amaHa cieqyromias cxema IMpeBpaIleHrui BEIIeCTB:

CH;CH,Cl —~ » CH4CH,OH — CH5CHO

OHpeI[eJ'II/ITe, KaKHE€ U3 YKA3aHHBIX BCHICCTB ABJIAIOTCA BECIICCTBAMUA X u Y

1) Hy
2) CuO
3) CU(OH)Q
4) NaOH(H0)
5) NaOH (cuupr)
11. 3apmana cienyromias cxeMa MpeBpaIieHnil BEIIeCTB:

C,HsOH — s CyHsCOOC,Hs — s CgHsCOOH

OHpeI[eJ'II/ITe, KaKHE€ U3 YKA3aHHBIX BCHICCTB ABJIAIOTCA BECIICCTBAMUA X u Y

1) CGH5 OH

2) CGH5 COOH

3) KOH

4) CO2

5) H>O

Yacts B

Hanmumure ypaBHEHUsT peakuuii, C TOMONIBIO KOTOPBIX MOKHO OCYIIECTBUTH CJEAYIOUINE

MPEBPALLECHUS:

H>SO4 HCl NaOH, H>O .

CHs;—CHy,—CHy—OH T80° > X4 > Xo 7




KMnQOy4, H>0, 0°C

[Ipu HanucaHuu ypaBHEHUH PEaKIIU UCIIOJIB3YUTE CTPYKTYPHBIC (DOPMYJIBI OPraHMYECKUX BEIICCTB.
Yacts C

Oprannueckoe BemectBo A coaepxut 38,71% yrnepona u 51,61% kucinopoaa no macce,
OCTaJIbHOE — BOJIOPOJ. DTO BEIIECTBO UCIOIb3YIOT B IPOM3BOACTBE ITOJIMMEPOB U CUHTETHUECKUX
BOJIOKOH. Ero mosyiyuaroT OKMCI€HHEM OJIHOTO U3 MPOCTEUIINX HEMpeleIbHbIX YTIeB0o10poaoB b
KHCJIOPOJIOM BO3/IyXa ¢ mocienyromie ruaparanueid. Monekynsl A u b coaepxar oquHakoBOE YK CIIO
aToMoB yriepoja. Onpenenure MOJEKYIIpHYIO0 GOopMyily BellecTBa A, YCTAHOBUTE €r0 CTPYKTYpY U
HaIUIIUTE YPaBHEHHE €T0 MOoJydyeHus u3 BeuiectBa b, kucinopoa u Bojbl.

11 knacebl
Konrpoabnas padora Ne 1 mo teme: "Teopernueckne 0CHOBbI XumMun''
Al. XapakTepucTrka peakiuu, ypaBHenue kotopoii 4Fe + 6H,0 + 30, —4Fe(OH)s:

1) Coenunenus, OBP 2) 3amemenus OBP 3) O6bmena ne OBP 4) Paznoxenus
OBP
A2. Kakas macca yriisi BCTyIaeT B peakiuio, TepMoxuMuieckoe ypaBuenue kotopod C+0O; = CO; + 402
k/Ix, ecau mpu 3ToM Beiaenuioch 1608 k[ Temnors?

1)4,8r1 2)48r 3)120r 4)240r

A3. Xumuueckasi peakiiysi, ypaBHEHHE KOTOPOi:

1) derunpupoBaHus 2) N3omepuszanun 3) [Homumepmzanuu 4 ) Ilpucoenuuenus
A4. Oxucnurenpb B peakllii CHHTE3a aMMHUaKa, ypaBHeHue Kotopoit No + 3H, = 2NH; + Q

1) N° 2) H° ) H™ 4 N3
AS. Tlpu moBeimmennn Temmeparypsl Ha 30 °C (TemmeparypHbId KOX(QQHUIMEHT paBeH 3) CKOPOCTh
YBEITUYUTCS

1) B3 pa3a 2) B9 pa3 3) B 27 pa3 4) B 81 pa3
A6.  ®dakToppl,  NO3BOJAIOIINE  CMECTUTh  XMMHYECKOE  paBHOBECHE,  JUISI  pEaKUuu
CaO(1)+COy(1)«>CaCO;3(T)+Q, B CTOPOHY MPOTYKTOB PEAKIIUU:

1) IToBbllIeHNE TEMIIEPATYPBI U TIOHM)KEHUE JTaBICHUS 2) IloHnxeHue TeMnepaTypsl 1
JaBJICHUS

3) IToHmxeHne TemrepaTypbl U OBBIILIEHHE JaBICHUS 4) IloBbllIeHHE TEMIIEPATYPHI U
JaBJICHUS
A7. lllenounyro cpeny UMEET BOAHBIN pacTBOp coiH, GopMysa KOTOPOH:

1) A|C|3 2) KNO;3 3) K>,CO3 4) FeCI3
AS8. Hanbonee cuibHOM KHCIOTOM U3 IEPEUNCIIEHHBIX SBIISETCS:

1) H,CO3 2) H3PO4 3) H2SO4 4) H,SO3
A9. Ocanok obpazyercs Ipy B3auMOJICHCTBUN XJI0pHIa Kallus C:

1) AgNO; 2) NaOH 3) HSO4 4) NaCl
A10. I'maponu3sy He oaBEpraeTcs:

1) ZnSO4 2) Ba(NO3), 3) Na,S 4) NH,CI

B 3aganusix B1-B3 ycranoBure coorBercTBUe. OTBET 3alMIINUTE B BUAC
MOCJIeI0BATEILHOCTH ITUGD.

B1l. VYcranoBute coorBerctBue wMexay cxemoii OBP wu  kosddunmentom mepen ¢opmynoi
BOCCTAHOBUTEJS:

Cxema peakuuu Koaddunment
A)NH3z + CuO =Cu + Nz + H,0O 1)2
B)NH3+02:NO+H20 2)6
B) HNO3; + Cu = CU(N03)2 + NO; + 3) 4
H.0
') Li+ Ny = L3N 4)1




'5)5
A \ 3 \ B \ r
B2. YcranoBute COOTBETCTBHE MEXAY COJBIO U PEAKIIMEN CPEbI pACTBOPA
Conb Cpena pactBopa
A) NH4NO3 1) Kucnas
b) K»,SO4 2) llenoynas
B) CaS 3) HelitpanbHas
') Bal,
A | b | B | r
B3. YcranoBuTe COOTBETCTBHE MEXK/1y HA3BAHUEM COJIM U OTHOUICHHEM €€ K THJIPOJIU3Y:
Counb OTHoLIEHUE K THUAPOIIU3Y
A) AI(NO3)3 1) ruApOIN3 10 KATHOHY
b) Na,SO4 2) TUAPOJIU3 TI0 AHHOHY
B) K,SO3 3) rUAPOIHN3 TIO KATUOHY U aHUOHY
I') (NH4),CO3 4) ruapOIU3Y HE TOJIBEpraeTcs
A | b | B | r
Jlns 3aganus C1 pgaiite NOIHBIN pa3BEpHYTHIN OTBET.

C1(3 6amna). Mcrionp3yst METOA 3JICKTPOHHOTO OalaHca, COCTaBbTE YPaBHEHUE PEaKIIUU:
Kl + H,SO4 — |, + H,S + K,SO,4 + H,O

Omnpenenute OKUCIUTETb U BOCCTAHOBUTEIb.
Kounrpoabnas padora Ne 2 mo teme: "Metanibl" u ""Hemerananr"

Yacrs 1.
1. Kakomy MeTaymly COOTBETCTBYET JIEKTPOHHAs popmyIia 18228%2P°35%3P°3d ™
a)Kaqmii  0) MMHK  B) cepebpo T) Menb
2. DIeKTpOOTPHULATEILHOCTD 3JIEMEHTOB YBEJIMUUBAETCS B PSY:
a)O, S, F 0) N, P, As B) C,N,O r) F, Cl, Br,
3. BriOepute HemeTa1, KOTOPBIN MPOSIBIISET TOJIBKO OKUCIUTEIbHbIE CBOMCTRA!
a) top 0) cepa B) @30T T) YIJIEpOAd
4. XuMundeckas akTUBHOCTh METAJIJIOB YBEJIMUUBACTCS B PsNY:
a)Zn,Mg,Cu  6) Na, Zn,Fe B) Fe, Ti,K 1) Mg, Sn, Ag
5. Kak u mouemy u3MeHsieTcsi CBOMCTBA BBICIIMX OKCHJIOB B Iepuoje?
a) yMEHbIIIaeTCcsa 0) YBEJIMUYUBACTCA  B) HE U3MEHSIETCS
6. Kax u3smensiercst xapakTep OKCHJIOB 3JI€MEHTOB MATON TPYIIIBI TJIaBHON MOATPYIIBI OT a30Ta K
BUCMYTY:
a) OCHOBHBIE CBOICTBA OKCHJIOB BO3PACTalOT;
0) OCHOBHBIE CBOMCTBA OKCHJIOB CHauajaa yMEHbIIAIOTCS, 3aTEM YBEJINUMBAIOTCS;
B) OCHOBHBIE CBOWCTBA OKCH0B YMEHBINIAIOTCS
T') U3MEHSIIOTCS] HE3HAUNUTEIbHO.
7. VYka3arh, B KaKOW peakluH a30T SIBJISAETCS BOCCTAHOBUTEISIM:
a) N, + O, =2NO B) H, + CuO =Cu + H»0O
0) H, + 2Na = 2NaH r) N2 + 3H2 = 2NH3
8. Harpwuii pearupyeT ¢ Ka)1bIM U3 BEIIeCcTB Habopa:
a) KCI, H,0, HCI 6) NaOH, KCI, O, B) CO,, H,0, Ca(OH), r) Oy, H,O, AI(OH)3
Harnncats ypaBHeHUs peakuuil.
9. HazoBuTe HEMeTall, UCIOIb3YEMBIN B IPONU3BOJCTBE PE3UHBI, B MEJUIIMHE JIJIsl IPUTOTOBIIEHUS Ma3el
MIPU JICYEHNUN KOXKHBIX 3a00JI€BaHUH.
a) yrmepox  0)cepa B)xiop 1) gochop
10. O kakom MeTailie UAET peyb: OH SIBJISETCS COCTABHOM YacThIO KPOBU, HEOOXOJUM JIJIs
KpPOBETBOPEHMUSI, IIPU €ro HEJ0CTaTKe HAOII0gaeTCsl aHeEMUsl.
a) HaTpUi 0) aTIOMHHHUI  B) JKEJIE€30 T') MarHuu
11. 3akonunts ypaBHenue Cu + HNOs oy ) — , T0J00paB IpeasioKeHHBIE TPOIYKTHI U PACCTABUTH
KO3 (D PUITMEHTHI METOIOM 3JIEKTPOHHOTO OaslaHca:



a) CUNO; + Hy? 6) CUNO3 + Nyt + H,0
B) CuNO; + N02T+ H,O — F) CuNO; + NOT + H,0

Yactb 2.

12. Kakoii 00bEM BOIOPO/Ia BBIICIUTCS MPU 00paOOTKE COJITHON KHCIOTOM TEXHUYECKOTO MarHus

Mmaccoit 130r, conepxariero 20% npumecei.

13. Paccunrtath 00bEM raza, MorydeHHOTO JICMCTBUEM Ha KapOOHAT KaJIMsl paCcTBOPA COJISTHOM KHUCIOTHI

Maccoi 150r ¢ MaccoBoM 10JIei KUCIOTHI 5%.

14. OcymectButh npespanienne: CHy 1'co,%Ccaco;?® Ca(HCO3)z4 CaCO; ° CaCl,

15. PaccraBuTh KO3 (HUIIMEHTHI C TOMOIIBIO METO/IA AJIEKTPOHHOTO OaiaHca:
Cu20+HNO3(komui1r.)—»Cu(NO3)2+NO2+H20

16. Cepy, maccoii 5,12 T COXIIIM B U30BITKE KUCIOPO/1a, U TIOJIYYCHHBIN Ta3 MPOMyCTHIN yepes 14,82 mu

32%-noro pactBopa NaOH, mnotHocteio 1,35 /M. Kakast conbs oOpazoBanacek mpu 3tom? Onpenenure
e€ maccy.



[Tpunoxenue 2
Peanu3zanus BOCHUTATEIbHOI0 MOTEHMAJIA HA YPOKaX

Peanuzanus BOCHHTATENBHOIO MOTEHIMAJA YpOKa IIPEAIOoJaraéT OpPUEHTAIMI0 Ha IEJIEBbIe
IIPUOPUTETHI, CBSI3aHHBIE C BO3PACTHBIMU OCOOEHHOCTSIMH IIKOJIBHUKA, €r0 BEAYLIYIO 1eATeIbHOCTh, YTO
o0ecreunBacT:

—YCTAQHOBJICHHE  JIOBEPUTENBbHBIX  OTHOIICHHH MEXIYy YYMTEIEM W €ro  Y4CHHKaMH,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIPHUSATHIO YYallUMHUCS TpeOOBaHMM W TPOChO  y4yuTeds,
IIPUBJICUEHUIO X BHUMaHMA K 00Cy)XJaeMoil Ha ypoke HH(pOpMaIMK, aKTUBU3ALUU UX [T03HABATEIBHOM
NESTEIIbHOCTH;

—IIpUBJICYEHNE BHUMAHUS IIKOJbHUKOB K LIEHHOCTHOMY aCIIEKTY M3Yy4aeMbIX Ha YpOKax SIBJICHHI,
opraHu3zanus ux paboThl ¢ NOJy4aeMO Ha ypOKe COLMaIbHO 3HaYMMOM MH(pOpMaLuei—MHUIMMPOBAaHNE
ee 00CYX/IeHUS, BHICKa3bIBaHUS YYAIIMMHUCS CBOETO MHEHHS IO €€ MOBOAY, BHIPAOOTKM CBOETO K HEM
OTHOILICHHS;

—OpraHM3alMl0 Ha YpOKaxX aKTUBHOW JESITENbHOCTH Y4YallUuXcsd, B TOM YHCJIE IOUCKOBO-
HCCIIEI0BATEIbCKON, Ha Pa3HbIX YPOBHIX MO3HABATEIBHOM CaMOCTOATENBHOCTH (B 3TOM U 3aKJIHOYACTCS
BaXKHEilIllee YCIOBHE pealM3allid BOCIMTATENBHOIO IOTEHILMAla COBPEMEHHOIO YpOKa — aKTHBHAas
[I03HaBaTeNbHAas AEATEIbHOCTD JeTel);

—HCIIOJIb30BaHNE BOCIUTATENBHBIX BO3MOXKHOCTEH COJEpKaHWs YYeOHOro IMpeaMmera uepes
JEMOHCTPALIMIO  JETSAM  INIPUMEPOB  OTBETCTBEHHOIO, TIPaXJAHCKOIO IIOBEJIEHUS, IPOSIBICHHUS
YeJIOBEKOIIO0MS ¥ T0OPOCEpICUHOCTH, Yepe3 MOoA00p COOTBETCTBYIOUIMX TEKCTOB JJISl YTEHUS, 3219 JIs
peleHust, IpoOJIeMHBIX CUTyalui 17151 00CYKIeHUs B Kiacce.

B opranm3anum npomecca BOCHUTAHUSI HCHOJIB3YyeTCH NMOTEHIHAT YPOKAa, HCHOJIb3YHOTCS
caeayomue BUAbI M (POPMBI AeATEILHOCTH:

—  3aHATHSA — YPOKH, 3aHATHUSA-IKCKYPCHUHU, KOTOPBIE, PACIIUPSIOT 00pa30BaTeIbHOE MPOCTPAHCTBO
IpeaMeTa, BOCIUTHIBAIOT JII0OOBb K IPEKPACHOMY, K IPUPOJIE, K POJHOMY IOPOAY;

—  WHTEPAKTHBHBIM (opMar 3aHATHH B My3ee, KOTOPBIH CHOCOOCTBYET APPEKTUBHOMY
3aKpPEIJICHUIO TEM YPOKa;

— TEMaru4yecKue TMPOEKThl, CIIOCOOCTBYIOIIME PACKPBITHIO TBOPYECKUX  CIIOCOOHOCTEN
00y4aroLINXCsl ¢ pPa3HBIMH 00pa30BaTeIbHBIMU MOTPEOHOCTAMU M UHAUBHYaTIbHBIMU BO3MOXKHOCTSIMU;

—  IpeIMeTHbIe 00pa3oBaTeNIbHbIE COOBITHS (IIpeIMETHBbIE HeleaH) A OOydaromMXcs C IIEeJbI0
pa3BUTHs I103HABAaTEIbHOM M TBOPYECKOW AKTUBHOCTH, HWHMULMATUBHOCTH B pa3lM4HbIX cdepax
MIpEeIMETHON JeSTeNbHOCTH;

—  yuyeOHbIe (OMMMIMA/Ibl, 3aHUMAaTEIbHbIE YPOKU U MATUMHHYTKH, YPOK — J€JI0Bask UTPa;

—  YpOK — IyTELIECTBUE, YPOK MacTep-KjIacc, ypoK-HCCael0BaHUE U Jp.);

— wucnone3oBanue MKT #  IUCTAaHIMOHHBIX 00pa30BaTENBHBIX TEXHOJIOTUH  OOyueHwUs,
00ecneunBaroluX COBPEMEHHbIE aKTUBHOCTH 00y4aroUuXxcs (IporpaMMbl-TpeHaKEPbl, TECTHI, 3a4€Thl B
ANIEKTPOHHBIX MPHUIIOKEHUAX, MYTbTUMEIUIHbIE TPE3EHTAINN, HAyYHO-TIOMYJISIpHbIE Nepeaad, GUIbMBI,
oOyyJaromiye caiThl, ypOKHU OHJIAIH, BUJICOJEKIIUHU, OHIaMH-KOH(PEPEHLIUHU U JIp.);

IIpuMeHeHMEe Ha ypOoKe HHTEPAKTHUBHBIX (hOpM pabOThI ydaIIuxcs:

—  UHTEJUIEKTYaJbHBIX UTP, TUAAKTHUECKOTO TeaTrpa, TpyNnnoBoi padoThl WK paboThl B apax;

—  HCIIOJIb30BaHKE BU3YaJIbHBIX 00Pa30B (IIPeIMETHO-3CTETUYECKOM CpeIbl, HAIsIIHAs

—  aruTanys WKOJbHBIX CTEHIOB, IPEIMETHON HAPaBICHHOCTH);

—  BKJIIOYEHME B YPOK UT'POBBIX IPOLENYP, KOTOPBIE TOMOTAIOT MOAJEPKATh

— MOTHBALIMIO J€Te K TMOJyYEHHIO 3HAHWM, HaJIa)XMBAHUIO MO3UTHUBHBIX MEXIMYHOCTHBIX
OTHOILIEHUH B KJIacce, TMOMOraloT YCTaHOBJIECHHUIO J00pOoXKeIaTelIbHOM arMocdepbl BO BpeMs ypoka
(coTpygHMYECTBO, MOOILPEHHE, JOBEpUEe, MOpYUYEHHE Ba)KHOTO Jeja, SMIATHs, CO3[JaHHe CUTYyaluu
ycrexa);

—  OpraHu3anys HaCTaBHUYECTBAa MOTHMBHUPOBAHHBIX M 3PYIHPOBAHHBIX O0yYalOUIMXCS HaJl MEHee
YCIIEBAIOIIMMHU OJJHOKJIACCHUKAMH, YTO JAeT IIKOJbHUKAM COLIMAJIBHO 3HAYMMBIN ONBIT COTPYAHUYECTBA
¥ B3aHMHOM ITOMOIITH;

—  pedrekcuu U CaMOOLCHKH, TUIAHUPOBAHUS JEATEIbHOCTH, BUACHUS MPABUIBHOTO BEKTOpA IS
TATBHEHTIIETO pa3BUTHS CIIOCOOHOCTEH;

—  HCIIOJIb30BaHME T'aJKETOB, OTKPHITBIX 00pa30BaTeNbHBIX PECYPCOB, CUCTEM



—  YOpPaBJIEHHMS, YTO MO3BOJIAET CO3JaTh YCIOBMS Ul peau3aliy MPUHLUIIOB: «00pa3oBaHUe IS
BCEX», «00Opa3oBaHHE uepe3 BCIO XKH3HbY», 00pa3oBaHUE «BCErAa, Be3le M B J000e Bpems». Y
00y4JaroIuxcsl pa3BUBAIOTCS HABBIKM COTPYIHMYECTBA, KOMMYHUKAIUH, COLIMAIbHON OTBETCTBEHHOCTH,
CIOCOOHOCTh KPUTUYECKH MBICIUTH, ONEPATHBHO M KAa4eCTBEHHO pemaTh MpOOJIeMbl; BOCIIUTHIBACTCS
LIEHHOCTHOE OTHOLIEHHUE K MUDY.

HenpepbIBHBIN MOMCK MPHEMOB U (OPM B3aWMOJICHCTBUS MEJAroroB M 00yJaromuxcsi Ha y4eOHOM
3aHATUM MO3BOJISIET IPUOOPETEHHBIM 3HAHUSAM, OTHOLIEHUSAM M OIBITY NEPEUTH B COLIMAIBHO 3HAYUMBIE
BHJIBI CAMOCTOSATEIILHOM JACSITEIBHOCTH.
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