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Paznen 1. KoMniiekc OCHOBHBIX XapaKTepUCTHK NPOrpaMMBbl

1.1. IlosicHUTeJILHAS 3aMUCKa

HomonHutensHas  obmeoOpa3oBarenbHas — fporpaMmMa —  JOINONHHTENbHas
obmeobpazoBarensHas {o0niepa3BuBarommas) nporpamMma «JIETHSIS MOATOTOBKA 1O XMMHH»
(10 xnacc) HanpaBneHa Ha YAOBIETBOPEHUE 00pa30BaTENbHbIX NMOTpeOHOCTEH 08yyatoLuxcs
B TmaHe mnoarotoBku k Eaunomy TocymapctBennomy Ox3ameny (EID) mo xumum.
IMporpamMa mno3Bonsger OOy4alOUIUMCS  LENIEHANpaBA€HHO HCMONb30BaTh MaTepHaJIbI
nporpaMMel U ¢opMar oOydyeHHs KaK NOTNONHHMTENIbHYIO IOATOTOBKY K TOCYHapCTBEHHOH
uToroBoi arrectauMu B ¢opmare Enunoro TocymapcrBeHHoro 3x3amena (EID) mno

npeaMeTy « XuMUm».

1.1.1. AKTyaJabHOCTDb

HeobxomuMocTs pa3paGOTKH AOMONHUTENBHOIH 06111e06pa30oBaTeIbHOM NPOrpaMMBbl
06YCIIOBJIEHA 3aMPOCOM CO CTOPOHBI OGYHAIONIMXCS U UX POIHMTENEH Ha HEOOXOMUMOCTh
peanu3aluuy HHIUBUAYaIbHEIX 00pa30BaTENbHBIX 3aMPOCOB, YAOBICTBOPEHUA
MO3HABATENBLHBIX MOTPEOHOCTEH 10 MPEAMETY.

JlononauTeNbHas 06Weo6pasoBaTensHas NporpaMma paspaboTaHa Ha OCHOBE psna
HOPMATHBHBIX JOKYMEHTOB, OTIPEESIOMUX NPABOBbIE MO3HLIMH U CTPATCTUIECKHE
TMEPCIEKTUBEI Pa3BUTHS JOTONHHUTENBHOTO 00pa3oBaHys B Poccuiickoit denepannu:

o desepanbHelit 3akoH Poccuiickoit denepauuu ot 29 nexabps 2012 ronga Ne 273 —
®3 «O6 obpasosannu B Poccuiickoi denepaunn»;

o TpHuka3 MunncTepcTBa npoceewienus PO ot 27 utons 2022 . N 629 «O6
yTBepkAcHHH TTopsaka OpraHu3aliy H OCYIIECTBICHHS 06pa3oBaTeNbHOM IeATENBHOCTH 10
JIOTIOIHUTENBHBIM 00111€00pa30BaTeIbHBIM POrpaMMam»;

e [locTaHoBneHue IJIABHOTO TrOCYAapCTBEHHOrO CaHMTApHOro Bpada PO or 28
ceursbps 2020 r. Ne 28 «OG6 yrBepxkneHMM CaHHTapHBIX IpaBiil CIl 2.4.3648-20
"CaHHUTapHO-3THIAEMHOJIOTUHECKHE Tpe6oBaHusi K OpraHM3allisAM BOCTIUTAHHSA H obyueHus,
OTZBIXA ¥ 03/I0POBJICHHUS JIETENH U MONONEKNN;

e CrpaTerus pa3BUTHs BOCIMTaHHA B Poccuiickoit denepauun Ha nepuon 10 2025

rofa, YTBEPKACHHOH pacriopsHkeHHEM [IpaButenscTa PO ot 29 mad 2015 1. Ne 996-p;



e Pacnopsxenue Ilpasutensctsa PO ot 31 mapra 2022 . Ne 678-p O6 yTBep K AcHHH
KoHuenuuu pasBUTHS JOMOJHHTENBHOrO o0paszoBaHua jered g0 2030 . M rmuiaHa
MEPONPHUATHH N0 €€ pean3auy;

® 3akoH Pecniybnuku Tarapcran ot 22 utons 2013 roga Ne 68-3PT «O6
obpazoBaHun» (B pen. 3akoHoB PT ot 23.07.2014 Ne 61-3PT, ot 16.03.2015 Ne 14-3PT, ot
08.10.2015 Ne 76-3PT, ot 06.07.2016 Ne 54-3PT, ot 17.11.2016 Ne 84-3PT);

® YCTaB YaCTHOTO YUpEXIEHUS HONONHUTENBHOTO 00pasosanus «OHaiiH-1IKOna

MOJArOTOBKH K 3k3aMeHaM « YMHAS KO A».

1.1.2. OTau4MTebHbIE 0CO6EHHOCTH NPOrpaMMBbl U HOBU3HA

JanHas o6pazoBaTenbHas IporpaMma pa3paboTaHa ¢ Y4ETOM COBPEMEHHBIX
TEeHAECHUHUHN U NEepCIeKTHB Pa3BUTUS AUCTaHUMOHHOTO ob6ydeHus. IIporpamma obecnieynBaem
NEepCOHANIM3UPOBAHHBIH M HWHHOBALMOHHBIA moaxoA K obpasosanuio. Iloaxoxm, B cBoro
oyepelb, OCHOBaH Ha OOIIMPHOM MENAarorHyecKoM OMBITE ABTOPOB U SBJIAETCS YHUKATIbHBIM

NpPOLYKTOM, YBa)KalOLMM aBTOPCKHE IpaBa.
1.1.3. Aapecar nporpamMMblI

ITporpamMma opueHTHpOBaHa Ha oOy4atomuxcs 15— 17 neT u chopMHpoBaHa ¢ y4eTOM
TNICHXOJIOTO-TIefarornueckux ocobeHHocTeil passuTHa Aeteil. CocTaB Kypca XapaKTepU3yeTcs

KaK pa3HOBO3PACTHBIH 1 TIOCTOAHHEIM.
1.1.4. ®opma oOyueHust
OuHasi, ¢ MPUMEHEHHEM AUCTaHLUMOHHBIX 06Pa30BATENbHBIX TEXHONOTHH H

3JIEKTPOHHOTO OOyJEHHS.

1.1.5. O6bem IIporpaMmsl

IIporpamMMa paccauTaHa Ha 8 Heflenb 00yUeHus. O6BeM nporpamMmsl coctasiseT 30

aKaieMHIEeCKHX YacCOoB.

1.1.6. OcoGeHHOCTH OpraHu3annyu o6pa3oBaTeIbHOro Npouecca

1.1.6.1. ®opma peanusauun IIporpammbl



I'pynnoBas wiv HHAMBHAYadbHas paboTa; paboTa ¢ aBTOPCKUMHU 3aJaHHMAMH,
U3YYEHHUE CONEPHAHUS U NPUMEHEHUS (PaKTOB B KOHKPETHBIX TEKCTaX, OTBETH Ha
NIOCTABJIEHHBIE BONPOCHI KaK PE3y/bTaT CaMOCTOATENBHOTO PELICHUA NPEAMETHEIX 3a1a4 H

aHaliM3a JaHHbIX, pCHICHHE TECTOB, HAMHCAHNE OTBETOB B 33aJaHUAX C Pa3BEPHYTHIM OTBETOM.

1.1.6.2. Opranu3anuoHHbie GopMbl 00yUeHHS

O6yuenue no [Iporpamme nmpeacrapisgeT co00i 3aHATHA 110 TEOPHH U NPaKTHKE.
3aHATHA MPOBOIATCS C HCIIONb30BAHHUEM ayNHOBU3YabHOTO hopMaTa, CHHXPOHHOMU U

aCHHXpOHHOH koMMyHHKalMH. COCTaB Kypca XapakTepu3yeTcs KaK Ppa3HOBO3paCTHBIH,

TIOCTOSIHHBIH.
1.1.6.3. PexxuM 3aHATHI

HpOﬂ,O.l])Kl/lTCJIbHOCTl: 3aHATHI U3MEPAETCA B aKAACMHUIECKHUX Yacax. KonuuectBo
4acOB B HEACHIO BAPBEMPYETCA B 3aBUCUMOCTH OT KOJTHYECTBA 3aHATHI B HEAEIIO, OT

CJIOXHOCTH MatepHana, TpaHCIHPYEMOTO Ha 3aHATHH.
1.2. Ilean H 3aga4M NPOrpaMMel
1.2.1. Leas IIporpamMmsl

yl"J'Iy6I/ITb 3HaHHA y4YalluXxca 0 3aKOHOMEPHOCTAX XHMHYECKHUX peakunﬁ, CTPOCHHHU
BEIIECTBA U NMEPHOAHYCCKHX 3aKOHOMEPHOCTAX CBOHCTB JICMEHTOB. Hporpamma HarnpaBJICHa
Ha pa3BHUTHC AaHATTUTHYECKOTO H JIOrM4ECKOro MBIILIEHUS, OCBOEHHE HaBBIKOB PELICHHU 3a/1a4

TOBBIMIEHHOTO YPOBHS CIOXKHOCTH M CHCTEMHYIO NOAroToBKy K EI'D 1o xumun.

1.2.2. 3apauu IlporpamMmsl

JlocTIKEHHE OCHOBHBIX Lieneil [TporpaMMbl IIpeAnoNaraeT peienne CieyoHx

B3aMMOCBSI3aHHBIX 3a1a4.

1.2.2.1 IlpenMeTHbIE
® y3HATH OCHOBbI TEOPETHYECKOH XMMUH,

® y3HATh NpeaAMET XUMHH, MECTO XUMHH B €CTEeCTBO3HAHHH,



® y3HaTb Ba)KHEHIIHE XUMUYECKHE MTOHATHUS;

® y3HaThb OCHOBHBIC THIIbI PEAKUMA B HEOPraHMYECKOH U OpraHHYECKOH XHMUH;

® y3HaTb OCHOBHBIC 3aKOHbl XHMMHHM: 33KOH COXPAaHEHHMS MacChl BEIECTB,
MEePUOANYECKH I 3aKOH, 3aKOH TIOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;

® y3HaThb OCHOBHBIC TEOPUM XHMMH: CTPOEHHS aroMa, XMMMYECKOH CBS3H,
3JEKTPONUTHIECKON NUCCOLMALMH, CTPOESHHS OPIraHNYECKHX COEIMHEHMIA;

® Yy3HATh KJIACCH(PUKALMIO M HOMEHKJIATYpy HEOPraHWYeCKHX H OpraHHYECKHX
COCIMHEHHUH;

® y3HaTh BEILECTBA U MaTE€PHAIIbl, IIHPOKO UCTIONb3YEMEIE B IPAKTHKE;

® y3HaTh creunKy HOPMaTHBHBIX aKTOB U KOHTPOJIbHO-H3MEPHUTENBHEBIX
MarepuanoB Ha EI'D nmo xumumu.

® OBIIaJIcTh OCHOBHBIMH XUMHUYECKUMU MOHATHAMH U IePUHULIHSIMH;

® OBNAJIETh XUMHYECKOH KOMINETEHIIUEN BBIMYCKHHUKOB IPH BBIMOMHEHUH YyacTH C
3K3aMEHALIMOHHON paboThl.

® OBJIafeTh IPOYHOI 62301 yMeHHI MO CHCTEMAaTU3alMK pa3sHooOpasHoMH

XuMHUYeckol HHdopMaLuH.
1.2.2.2. MeTanpeaMeTHbIe

® pa3BHBaTh y 00YYaIOLIKXCA CIIOCOGHOCTh CaMOCTOATENBHO CTABUTh Y4EOHbIC LIENH,
bOpMyITMpPOBATh 33/1a4H, a TAKXKE NOJIEPKUBATH UHTEPEC U MOTUBALMIO K TIO3HAHUIO.

® pa3BMBATh JIOTHYECKOE U KPHTHYECKOE MBILUIEHHE, YMEHHE aHATU3HUPOBATS,
KJTaCCH(ULIUPOBATD, BEIABISTH 3aKOHOMEPHOCTH U CTPOUTh PTYMEHTHPOBAHHEIC BEIBOJBL.

o hopMupoBaTh yMeHHE 3D(DEKTUBHO TPUMEHSTH 3HAHWS U HABBIKH JUTS PELICHUS
yue6HBIX 3a/la4, BKJIF0Yas HECTaHAAPTHBIC CUTYallUH.

® Pa3BUBATH SMOLMOHAIBHBIN HHTEIIEKT, HABBIKH KOMaHHOH paboTHI, yMEHHE
JOTOBAPUBATHCSA, peliaTh KOHMIMKTEI K apryMEHTHPOBATh CBOIO MOSHLHIO.

@ CI0COBCTBOBATh PA3BUTHIO YHHBEPCATbHBIX HaBblkoB XXI Beka, Takux KaK
CaMOOpTaHH3aL|sA, KOMMYHHKALHA 1 KOOTIEpaUHs.

e [OBBILIATE YPOBEHD LU(MPOBOIi FPaAMOTHOCTH, 00y4aTh 3¢ PEeKTHBHOMY

HCIIOJIL30BaHUIO KT u mOMCKOBBIX CHUCTEM, a TAaKXKE pa3BHBaTh MEQUAKOMIICTCHIIMH.

1.2.2.3 JIHYHOCTHBIE



® BOCIIHTHIBATH YBAXKMTEBHOE U OTBETCTBEHHOE OTHOLIEHHE K CBOEMY OCO3HAHHOMY
BHIOODY;

® (HopMHPOBATE BHYTPEHHIOIO MO3UIMIO 00YYAIOLICTOCS HA YPOBHE MOJIOKHUTENBHOTO
OTHOILEHUS K y4eOHOM NeATeNbHOCTH, TOTOBHOCTH M COCOOHOCTH K CaMOPa3BUTHIO,
caM000pa30BaHHI0, CAMOBBLIPAXKEHHIO H CaMOpEATH3ALIUH;

® OpPUEHTHPOBATh 00YYaIOIMXCS Ha IOHUMaHKE IPHYKH ycriexa B yueOHoi
JEATENBHOCTH, OTBETCTBEHHOE OTHOILIEHHE K TIPOLECCY U pe3YNILTaTy CBOEH
AEATENbHOCTH, B TOM YMCJIE HA CaMOAHAJIU3 U CAMOKOHTPOJb PE3yNbTaTa, Ha aHaIU3
COOTBETCTBHS PE3yJLTAaTOB TPEOOBaHHAM MOCTABIEHHON yieOHO Lenu;

® pa3BHBATh OCO3HAHHOCTH BHIOOPA U MOCTPOEHHUS HHAUBUIYANIBHOH TPACKTOPHH
o0pa3oBaHus Ha Ga3e OPUEHTHPOBKH B MUpe NpodeccHii ¥ npodecCHOHATBHBIX
IIPEONOYTEHH, C YUeTOM YCTOHYHBBIX MMO3HABaTENbHBIX UHTEPECOB,

¢ (opMUpOBaTh LENOCTHOE MUPOBO33PEHHIE, COOTBETCTBYIOLIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOLIECTBEHHO! NMPaKTUKH, YIUTHIBAIOILUE COLIHAIBHOE,
KYJIETYpHOE, A3BIKOBOE, NYXOBHOE MHOroo0pasue COBpEMEHHOTO MHUpa;

® hopMHPOBATL KOMMYHHKATHBHYIO KOMIIETEHTHOCTh B OOILEHHUH H COTPYIAHHUYECTBE
CO CBEpCTHHKaMH, A€TBMH CTapILero ¥ MIaIero Bo3pacrta, B3poCibIMU B IIpOLECCE

o6pazoBaTensHOM, Yue6HO-HCCIIeNoBaTENBCKOR, TBOPYECKOH H APYTUX BHIOB AESTENBHOCTH.

1.3. Conep:xanue nporpamMmbl

Moayss 0. Kak 3anuMaTbes Ha Kypce

Teopusi: Mozy/ib NOCBAILEH 3HAKOMCTBY Y4€HHKa C KypCOM M C OCHOBaMH 00yueHus.

IIpakTHuka:

Moayasb 1. CekpeTbl yCneuHoi NoAroTOBKH

Teopus: PazGupaeM cTpykTypy EI'D 10 XMMHH U y3HAEM, Kakne neitcTBUs OynyT

MaKCUMANTbHO 3 DEKTHBHBIMH JUIS yCTICIIHON MOATOTOBKH Ha 100 6annos.

IpakTHka: —
Monay.as 2. Heopranuieckast XMMHUs

Teopus: N3yuyaeM knaccHpUKaluio ¥ HOMEHKIATYPY, O6LIYI0 XapaKTEPUCTHUKY U

0CODOEHHOCTH COCTaBa H CTPOSHHSA BCEX KJ1aCCOB HEOPTraHUYECKHUX COENUHCHHUU. Pa36upaeM



HX (bPIBI/I‘-XCCKI/Ie U XUMHUYECKHE CBONCTBA U CITOCOOLI TOJIYYEHHA. BrisBigeM TCHETHYCCKYIO

CBsA3b BEIIECTB PA3/IMYHBIX KIIACCOB.

IIpakTuxa: Pemiaem tunoseie 3agauus Ne5-9, 17, 24, 25, 29-31 KUM EI'D.

Monyas 3. PacueTHble 3a8a4u

Teopus: Yaumcs pemate xumudeckue 3agaui. O603HauyaeM 0CHOBHBIE XHMHUYECKHUE
BENTMYHMHBI U QPUKCHPYEM B3aUMOCBS3b MEXAY HUMHU. OCBaHBaEM MCIIONB30BAHME PACYETHBIX
dbopMyn Ins pelieHHs pasHbIX TUMOB 3a1a4. Pa3OupaeM aropuTMBI pelieHHs 3a1a4 Ha
pacTBOpHI, TEMIOBOH 3(h¢EKT, MaCCOBYIO OO MPUMECEH, BHIXOI POAYKTa pEaKIIUy,
pacueTsl 10 YpaBHEHHIO peaKIliH, BBIBOJ (POpMyIIbl OPraHU4eCKOro BEIIECTBA.

IIpakTuka: Pemaem tunossle 3aganus Ne26-28, 33 KUM EI'D.
KonTpoan

JomaiiHue 3a1aHus.

1.4. Ilnanupyemsbie pe3yabTarsl

[InaHupyeMble pe3ybTaThl — COBOKYITHOCTb METANpPEAMETHBIX U MPEIMETHBIX

KOMIIETEHLIHH, TpHOOpeTaeMBIX 00YHAIOMUMUCS B XOIE OCBOEHHUs [IporpamMmsl.
1.4.1. JInuHOCTHBIE PE3YIbLTATHI:

OO6yyaroLHiics CMOXET:

® BOCIIUTHIBATh YBAXMUTEIBHOE X OTBETCTBEHHOE OTHOLICHHE K CBOEMY OCO3HAHHOMY
BBIOODY;

® (hopMHPOBATH BHYTPEHHIOIO MO3HIIMIO0 06y4alolerocs Ha ypoBHE IOJI0OXHUTEILHOTO
OTHOLIEHHS K YUEGHO# JeATeNbHOCTH, TOTOBHOCTH H CIIOCOOHOCTH K CaMOPa3BHTHIO,
caM006pa30BaHUI0, CAMOBBIPKEHUIO H CAMOPEAIH3ALNH;

® OpHEHTHPOBaTh O0YHAIOUIMXCS Ha IOHUMAHUE MPUIUH yCriexa B y4ueOHO#
JEATENBHOCTH, OTBETCTBEHHOE OTHOILEHHE K NPOLIECCY U Pe3yNbTaTy cBoeit
JeATENLHOCTH, B TOM YHCJIE HAa CAMOAHAIM3 H CAMOKOHTPONIb Pe3ylbTaTa, Ha aHalli3
COOTBETCTRUSA PE3YILTATOB TPEGOBAHUAM MOCTABICHHOH y4eGHo# LienH;

® pa3BMBATb OCO3HAHHOCTD BbIGOPA M MOCTPOCHUSA MHAMBUIYaIbHOH TPAaeKTOPHHU
obpasoBaHus Ha 6aze OPUEHTHUPOBKH B MUPE npogeccuii 1 npoheCCHOHANBHBIX

l'IpC)IIIO‘-lTCHPIﬁ, C YYETOM yCTOﬁ'{PlBBIX MMO3HaBaTEJILHBIX HHTEPECOB,



e GopMHpOBaTh LENIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOILEE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKU W OOLIECTBEHHOMH MPAaKTUKH, YYHTBIBAIOLIME COLHANBHOE,
KYJIETYPHOE, SI3BIKOBOE, JYXOBHOE MHOT000Opa3ie COBPEMEHHOTO MHUPA;

e hopMHpOBaTH KOMMYHHKATHBHYIO KOMIIETEHTHOCTH B OOLLIEHUH W COTPYAHHYECTBE
CO CBEPCTHUKAMH, NETBMU CTApLIET0 ¥ MIIJINIEr0 BO3pAcTa, B3pOCILIMHU B NpoLecce

oGpa3oBaTeNbHO#, yueOHO-HCCIIeI0BATENbCKOM, TBOPYECKOH U IPYTHX BUAOB NeSTeIbHOCTH.

1.4.2. MeTanpeaMeTHbIE Pe3y/bTaThbI:

VYuyamuecs cMOTyT:

® pa3BUBaTh y 06yyarolMXxcs ClOCOGHOCTh CAMOCTOATENBHO CTaBUTh Y4EOHbIE LIENH,
(hopMYNHpPOBaTE 33/1a4H, a TAKOKe MOAAEPKUBATh HHTEPEC K MOTHBALMIO K TIO3HAHHIO.

® Pa3BMBAThH JIOTHYECKOE U KPHTHYECKOE MBIILIIEHHE, YMEHHE aHAIU3UPOBATh,
KIacCHpUUHMPOBATh, BLIABIATH 3AKOHOMEPHOCTH M CTPOUTH apTYMEHTHPOBAHHBIC BBIBOJBI.

e $opmupoBaTh YMeHHE dPHEKTUBHO NPUMEHATH 3HAHHUS ¥ HAaBbIKU AJIs PELICHUA
yue6HBIX 33124, BKJIIOYast HECTAHJAPTHBIE CUTYalluH.

® pa3BHBaTh SMOLMOHANBHBIN HHTEIIEKT, HABBIKH KOMAHIHOH pabOThI, yMEHHE
JIOTOBAapHBAThCS, pemiaTh KOH(IHKTE ¥ apTyMEHTHPOBATH CBOIO MO3UIIHIO.

® cr1oco6CTBOBATH PA3BUTHIO YHUBEPCATbHBIX HaBbIKOB XXI Beka, TakuX Kak
CaMOOpraHH3aLMs, KOMMYyHHKALUA | KOOTIepanusl.

@ NOBBILIATH YPOBEHE LUMPOBOI FPAMOTHOCTH, 00y4aTh s dexkTuBHOMY

rcrionb3oBanuio VKT 1 MOUCKOBEIX CHCTEM, a TAaKXKE Pa3BUBAaTh MEAHAKOMIICTCHLIMH.
1.4.3. [IpeaMeTHbBIE PE3YJILTATBI:

Vvyamuecs cMOryT:

® y3HATh OCHOBBI TEOPETHYECKOH XUMHUH,

® y3HaTh [IpeAMET XUMHH, MECTO XHMHH B €CTCCTBO3HAHNH,

e y3HaTh BaXHEHIIIHE XUMIUCCKUE TIOHATH,

® y3HaTh OCHOBHEIC THIIBI PEAKLH B HEOPTAHWUYECKON U OPraHHYeCKOH XUMHH;

e y3HaTh OCHOBHBIE 3aKOHBI XHMHH: 3aKOH COXpaHeHHs MacChl BEIIECTB,
NepHOIUYECKUH 3aKOH, 3aKOH MOCTOSHCTBA COCTABa, 3aKOH Asorazpo;

® Yy3HaTh OCHOBHBIE TEOPHH XHUMHHI CTPOEHHA aToMa, XHMHYECKOH CBA3H,

BHCKTPOJIPITH‘ICCKOFI JUCCOLIMAaLIHK, CTPOCHHS OpraHu4ecKux COEJUHCHUH,
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® y3HATh KJIACCHPUKAMIO M HOMEHKIATYpy HEOPTaHHYECKMX M OPraHMYecKHX
COETUHEHHI;

® y3HAaTh BENIECTBA H MATEPHAIIB], IUIMPOKO HCIIONB3YEMBIE B IIPAKTUKE,

® y3HAaTh CrEUUHKY HOPMATHBHBIX AKTOB W KOHTPOIBbHO-H3MEPHTEIBHBIX
marepuanos Ha EI'D no xumum.

® OBIIAJIETh OCHOBHBIMHM XUMHYECKUMU MOHATHAMH U JePUHHIUIMHY;

® OBNIAJIETh XUMUYECKOH KOMITETSHIMEH BLIMYCKHUKOB TIPH BHIIONHEHHH YacT C
3K3aMEHALOHHOH paboThlL.

® OBJIAJETh MPOYHOH 623011 yMeHHI No cHCTEMaTH3alMK pa3HOo0OpasHOi

XHMHYECKOH MH(POPMALIHK.

Paznen 2. KoMneke oprann3anioHHo-NeAarornyeckKux ycjIoBuii

2.1. KanenpapHubiii yuebuniii rpadpux

KanengapHsiit yueOHbI# rpaduk COCTaBICH C YUETOM MHEHUH YYaCTHHUKOB
00pa3oBaTENbHBIX OTHOIIEHHUI U ONpeeIieT AaThl HavYala U OKOHYaHHS U
MPOAOJDKHUTENBHOCTE 00y4eHHs 10 IporpaMMe.

KanennapHelil yueOHblit rpaduk nipexcranieH B [Ipunoxennn 1.
2.2. YcaoBusa peaam3aniii NPOrpaMmal

2.2.1. MarepuaibHO-TeXHHYECKoe obecmeteHne

Tlo ajipecy MecTa HaxoxaeHus opranusauuu (420015, Pecrrybnuka Tarapcran, r
Kasans, yn.I'orons, 1. 3A, stax 3, nomemt. 1019) 060pyH0BaHbl HEOOXOTUMBIMU
TEXHHYECKHMH CPEICTBAMK pabodne MeCTa MpenoaasarencH, aiMMHACTPATHBHOTO U

TEXHHYECCKOro MEPCOHANA, IMTPOBEACH BBICOKOCKOpOCTHOﬁ KOpHOpaTI/IBHI:Iﬁ HHTCPHET.

TpeGoBaHusi K MUHAMAJILHOMY MaTepHAJILHO-TEXHH1ECKOMY obecreyeHHIO

IIpu ocBOeHHN y4eBHOro MaTepHaa NoCPEACTBOM 3IEKTPOHHO#H MHPOPMALHOHHO-
06pa3oBaTeNbHON Cpelsl OpraHu3alus JOBOXMT 10 MOCTYNAIOLHX undopMaumo 06
0693aHHOCTAX 06yJaroMXcs MPH OCBOEHHMH NPOTrPamMMBI HCTIONB30BATE CBO¥ MepcoOHANBHBIA
KOMIIBIOTEP/HOYTOYK C JOCTYNOM K ceTH «MHTepHeT» B COOTBETCTBUH € PEKOMEHI0BAHHBIMU
TEXHHYECKUMH IIapaMeTpaMu:

— cucTeMa — 2-s/epHBIi mporeccop, 4 I'b JOCTYIHOH NaMATH;
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— OC - Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux;

— Be6-Opaysepsl — Edge, Apple Safari, Google Chrome, Slunexc Bpaysep;
— HaJIM4Ke YCTaHOBJIEHHOTO ¢ieti-nuieepa B Be® Opaysepe;

— CKOpOCTHh focTyna k ceTu «MHTepHe™ — He MeHee 750 kbrt/cek;

— HaJIM4Ke 3ByKOBOH KapThl;
2.2.2. UndopmannoHHoe obecnevyeHue

OyHKIHOHUPOBAHHE JIEKTPOHHOI HH(POPMALUOHHO-00pa30BaTeILHOM CpeabI:
Peanuzanus nporpamMmel obecreuHBaeTcs INOCTYNOM Kaxzoro obyuarouierocss K
y4eOHO-METOMYECKUM MaTepHasaM - TEKCTOBOH, rpaduyueckol, aynno-, BUAeoHHGOpMaLuu
no nporpamMme depe3 ceth «HTepHeT» B pexkume 24 yaca B CyTKH 7 OHel B Hejento Oe3
yueTa 00beMOB MNOTpebnseMoro TpagHka 3a HCKIIOYEHHEM MEPEPHIBOB JUIA MPOBEACHHS
HEOOXOAMMBIX PEMOHTHBIX W NPOHIAKTHUECKUX paboT npu obecriedeHHH COBOKYMHOM
JOCTYIIHOCTH YCIYT TIIOCPEACTBOM DETHCTPALUMM M TNPENOCTABICHHS HHIMBHAYaJbHBIX
JIOTHHA U napons ofydarormmcs k o6pasoBarenbHoi ninatdopme hitps:/umschool.net.
Jls yCTaHOBNIEHHs MOMIMHHOCTH JIMYHOCTH (MAeHTH(UKaLHMH) 06ydatolerocs, BceM
06yJaroIuMMcs, 3aperHCTPHPOBAHHBIM Ha 00pa3oBaTenbHOH mIatdopme
https://umschool.net, npHCBaMBAIOTCA YHUKANbHBIE MMEHA — UIEHTH(HUKATOPBI.
UnenTtndukatopoM 06ydaromwerocs sBiaseTcs JOTHH MONb30BATENs, ABNSIOWMHCS THUHBIM
3JIEKTPOHHLIM TIOYTOBBIM afipecoM. OH npusssan k ®UO obyyaromeroc. Jns
ayTeHTH(UKALMK 06YYarOIErocs CIoNb3yeTcs aTpUOY THBHBIA UIAECHTU(PUKATOP —

YHUKAJILHBIA Napob.
2.2.3. KaapoBoe ofecneyeHue NporpaMMmel:

OpraHusanus, OCYLIECTBISIOAs 06pa3oBaTeNbHYI0 AEATENBHOCTS, pealnsyrolad
JIOTIONHUTENILHBIE o61eobpazoBaTebHbIC [pOorpaMMbl - JOTOHUTEbHbIE
obLIepa3BUBAIOLINE NPOTPaMMbl,  YKOMILIEKTOBaHA KBANU(QHUIHPOBAHHEIMH  KaIpaMH.
VYposens kBanudHuKaUUMH pabOTHHKOB OpraHH3aLMH, ocylecTBIsIomell 06pa3oBaTeNbHYIO
JIeATENIBHOCTD, pEaNM3yIolel JOMOIHUTENbHbIE o61eo6pasoBaTeNbHbIE MIPOrPaMMbl  —
JOTIONHUTENBHEIE 0OIepa3BUBAIONIHE NPOrPaMMBbl, COOTBETCTBYET KBaTM(HUKAOHHBIM

XapaKTCPpUCTHUKAM MO COOTBECT cmyromeﬁ JNOJDKHOCTH.
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TpeGoBanus k kBamudukauuu Ilenarora DOMOMHHTENLHOrO OGPA30OBAHHA: BBICIIEE

npodeccHoHaNnbHOE 06pa3oBaHHE UK CpefHee MpodecCHOHANBHOE 00pa3oBaHHe B 06/IacTH,

COOTBETCTBYIOLLEH TNpPOPUII0 KpYXKA, CEKLUHH, CTYAHH, KIYOHOrO W HHOro JAETCKOro

obvenuHeHus 6e3 TpeABABNEHHs TpeboBaHWH K CTaxy paboTel, JH60 BHICIIEE

npodeccuoHanbHOEe 00pa3oBaHHE MM CpeAHee IpodeccHoHanbHoe 0o6pa3oBaHue
JOTONHUTENBHOE TIpodeccHoHaNnbHOEe oOpa3oBaHUe MO HampaBieHuio "OOpa3oBaHue

neparoruka" 6e3 npeabsBieHUs TpeOOBaHMIA K CTaxKy padOThI.
2.3. ®opMbl KOHTPOJISA H aTTEeCTAlUHU

[Tpu npoBeaenuu 3aHaTH Ha noptane https://umschool.net B opMmare 3anaTHIT 06paTHas

CBS3b peau3yeTcs yepes:

e o0uieHue NOCPEACTBOM UHTEPAKTUBHOI'O UaTa;

® DEUICHUA UHTEPAKTUBHBIX 331a4.

B nporpaMme MpeAcTaBieHb! cenyomuye GopMbl aTTECTALHN:
® TeKyIHil KOHTPONb YCTIEBAEMOCTH Yepe3 BHITIOIHEHHE JOMAIIHKUX 3aJaHUH;

B noMalnue 3agaHus BXOAAT:

® 33JaHHs 110 KypCy pasjinyHoOro ypoBHA CJIIOKHOCTH C aBTOMaTHYECKOH IlpOBCpKOﬁZ

3aJaHHuA THIIa «BI:IﬁOp OJIHOT'O OTBETA U3 HECKOJIBKHUX), «BbI60p HECKOJBKHX OTBCTOB U3
HECKOJIBKHX », «COOTHECEHUE MHOXKECTB», «TEKCT C [IpOTyCKaMu», «MoJa€ BBOAA» H py‘lHOﬁ

TIPOBEPKOI: 3aJaHHs BTOPOW YacTH 3K3aMeHa.
2.3.1 OueHoyHbIe MATEPHAJIBI

TpuMepHbIii MepeueHs 3aAaHUH 115 NPOBEJEHUS TEKYIIETo U NO3TANHOro KOHTPOJIA:

H

H

1. M3 npeOKeHHOTo MNepeyHs BolbepuTe Ba BEUICCTBA, MEKIY MOJIEKYaMH KOTOPBIX

06pa3syloTcs BOAOPOIHBIC CBA3H.

1) TiponanoH
2) MertaHon

3) Mertunauerar
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4) 3THNAMHH
5) MeraH

JanuinuTe Homepa Bbl6paHHLIX BapHAHTOB B MMOPAAKE BO3pacTaHU.
2. I[JISI BBINNOJIHEHUS 3aJaHUA HCHOJ'IBBYﬁTC CIICI[}’IOIIH/Iﬁ pAnx XUMHYECKHUX IJIEMEHTOB!
1)C12)Sr3)Se4) P 5)K

OTBETOM B 3aJ]laHHK ABJISAETCA IMOCIEAOBATEILHOCTD Ill/[(bp, oA KOTOPBIMH YKa3aHbl JaHHBIC

XUMHYCCKHE 3JIEMCHTHI B pAOY. OTBET 3aNUIINUTE B TMOpAAKE BO3pacTaHHA.

U3 uucna YKa3aHHBIX J3JICMCHTOB BLIﬁCpHTC JABa, CTCICHb OKHCJIEHHUSA KOTOPBIX B

KHCITOpOACOACPKALIUX aHHOHAX MOXKET OBITH OTMHAKOBOA.

3. U3 MPEATIOKEHHOTO INMEPEHHA Bbl6epHTC BCE BEILECTBA, KOTOPbIE U3OMEPHBI LIHKJIOTIEHTAHY.

1) IenTen-2
2) IlenTan

3) Ilentun-2
4) Ilenrten-1
5) lentun-1

3anuIuuTe HOMepa BHIOPAHHBIX OTBETOB B MOPAAKE BO3PACTAHHU.

4. Tpu Harpeanuu 160 r 25%-Horo pactBopa aMmuaka 10 r 3TOro BEIIECTBA YIETYHHIOCD.
OnpefenuTe B TPOLIEHTaX MacCOBYK JOJNI0 aMMHaka B pacTBOpe MOCIE HAarpeBaHMs.

B3auMoJIeCTBHEM C BOIOH aMMHaka mpeHebpeyb. 3aiIITe OTBET C TOYHOCTBIO A0 LEbIX.

5. CMmech okcuna uuHka ¥ okcuma memu(Il) Maccolt 5 r o6paboTamy U30BITKOM pacTBOpa
TUAPOKCHIA HATpUs, B PE3YyNbTare 4ero obpazosanock 5,37 r comi. Beryucaute MaccoByio

nonto (B %) okcuna Meau(Il) B cMecH. 3aMUIIMTE OTBET € TOYHOCTHIO A0 JeCATbIX.

6. Jlna BHINOJIHEHHS 3aAaHUA HCTIONB3YiiTE CEMyIOMKUA MepedyeHb BELIeCTB: OKCHA
mapranua(lV), consHas KHCIOTa, XJopar Kanpd, MOmMi CBHHIA, TNEPEKUCh BOAOPOIA,
rugpokcup kanus. JIOMycTHMO  MCIONB30BAHHCE BOIHBIX PpacTBOPOB BELIECTB. 7k
TPENJIOKEHHOTO TepeyHst BEIIECTB BbIGEpHTE BEILECTBA, MEXIY KOTOPBIMH BO3MOXXHA

OKHCIIUTENbHO-BOCCTAHOBUTEIbHAA peakuus, B Xxone KOTOpOﬁ o6pa3yerc;1 pacTBOp COJIHU
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JIByXBaJIEHTHOIO0 MeTajlla, M 3allHLINTEe YpaBHEHUE 3Toi peakuu. CocTaBbTe EKTPOHHBIH

6anch, YKaXHUTE OKUCIHUTENIb H BOCCTAHOBHTEID.

7. J114 BBITIOHEHHUS 3aJaHU UCIIONB3YHTE CIeAYIOMUHN ITepedcHb BELIECTB: CEPHast KMCIIOTa,
rugpoxcun  xpoma(lll), cynmedpun meau(ll), docdun, rumpoxcun 6Gapus, rumpocynsdar
aMMOHHMsi. JIomyCcTMMO MCMONB30BaHHE BOJHBIX PacTBOPOB BewlecTs. M3 mpeanokeHHOro
NEpeYHs BELIECTB BbIOEpUTE BEILECTBA, peakLHs HOHHOTO OOMEHa MEXAY KOTOPhIMH
npuBOOMT K OOpa3oBaHMIO OKpauleHHOro pactsopa. O6pa3oBaHus KOMILIEKCHOIrO
COEIMHEHUS TIPH 3TOM HE MPOHCXOIMT. 3aNHIIUTE MOJEKYIAPHOE, MOJHOE H COKpALIEHHOE

MOHHbIE YPABHEHHS PEAKLMH C YYaCTHEM BBIOPAHHBIX BELIECTB.

8. CynbpuT Hatpus 006paboTanu cONSHOHW KHCIOTOH, HaGMiojanM pacTBOPEHHE COJIH H
BBIICIICHUE Ia3a C PE3KMM 3allaXOM, KOTOPBIH OTOOPANH M MPOMYCTHIN YepE3 NPOOHPKY C
pacTBOPOM THAPOKCHIA KaiblMs 1O 00pasoBaHMsS cpenHel conu. 3aTeM B MpPOGHPKY
n06aBuny 6pOMOBOOPOAHYIO KHMCIOTY, Habonany BblAEIECHUE Ta3a C PE3KUM 3aIaXoM, a K
ocTaBIueiics B MpoGHpKe CoMM Kaiblys Jo6aBumM pacTBop HuTpara cepebpa(l), Habmonamm
BLIMAZICHUE OCafKa ONIEJHO-KENTOro IBETA. 3alHLIMTE YPAaBHEHHSA YETHIPEX OMHCAHHBIX

peakiuii.

9. OpraHuueckoe BELIECTBO A CONEPXHT B CBOEM COCTaBe 63,16% yrepona, 6,58%
Bojopona M 30,26% Harpus no Mmacce. 3BecTHO, 4TO OHO obpa3zyeTcss B pe3yneTare
B3aMMOJEHCTBUS METAJUIMYECKOTO HATpPHsi ¢ BEWIECTBOM b, KOTOpoe MOXET BCTyNarh B

peakuuoo ¢ aMMHa4YHbIM paCTBOPOM OKCHaa cepe6pa.
Ha ocHoBaHuu yCJIOBHA 3aiaHHs.

1) TIpoeenuTe HEOGXOAUMBIE BBIYMCIIEHHS H YCTAHOBHTE MOJICKYTIAPHYIO dopmyny BemeCTBa

(yxa3biBaiiTe eMHULBI H3MEPEHUS U 0603HAUEHNS HCKOMBIX (PU3HIECKHX BETHYMH).

2) CocTaBbTe CTPYKTYpHYIO (hOPMYITy BEIIECTBA A, KOTOpas OXHO3HAYHO OTPAXACT TIOpAROK

CBS3M aTOMOB B €I'0 MOJIEKYIIE.
3) Hanuunte ypaBHEHHE PEaKIuK BELIECTBA B ¢ peaktuBoM ToseHca.

10. I3BeCTHO, 4TO PaCTBOPMMOCTH Cy/bdara meau(Il) mpu 20 °C cocranset 20 r cony B 100
r Boxbl. IIpu maHHO# TemmepaType MPHUrOTOBHIIM 480 r HACHILIEHHOTO pacTBopa Cylbdara
memu(Il). U3 nmomyyeHHOTO pacTBopa oTo6pany mopLwmio Maccoit 192 T, x KOTOpOi TPHITHIN
pacTBOp KANBLMHMPOBAHHOM CONKM, B PE3yasTaTe peaKuuH peigemiocs 4,48 1 rasa “
06pa3oBaics eIHHCTBEHHBIH OCaNOK rony6oro usera. Ko BTOpOil TIOPIIMH MAaccoi 144 r
nobaBuH pacTBOp auerara ceunua(Il). Onpenennute 00BeM 25%-HOro pacTBopa auerara
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ceunua(Il) (p = 1,56 r/mn), kotopslit noTpeGoBancs Ajis MOJTHOTO OCaXACHHS Cynb(daT-HOHOB
B OTOOPaHHO# BTOPOi MOpUHH.

B oTBeTe 3amuiKTe YpaBHEHUA peakiMii, KOTOpble YKa3aHbl B YCJIOBHHM 3aJlauH, U NIPUBEIUTE
BCE HEOOXOMMMEBIE BEIYHCIIEHHS (B XOHE PAacueTOB TaM, I1e TpebyeTcs, OKpyIISiHTe 0 COTHIX,

yKa3bIBaHTE CAUHHLIBI U3MEPEHUS H 0003HAYEHUA HCKOMBIX QU3UUECKHX BENTHYHH).
2.4. MeToauyeckue MaTepHaJIbl

MeToanueckoe ofecnedeHne NporpaMmMbl BKJIKOYAET:
— 3aHATHSA, PasMELLIEHHBIE Ha 06pa3oBaTenbHOl martdopme https://umschool.net;
— MpaKTHYeCKUe 3aJaHNs, OLIEHOYHBIE MAaTEPUATIEI MO MIPOMEXYTOUHOH aTTECTALHH,
pa3MellleHHbIE Ha aJalTHBHOI o0pa3oBaTenbHO# nnardopme https://umschool.net;
— MeTomMyecKHe TMocobMs JUii  CaMOCTOSTENbHOH iIpopaboTKM TeM MpOrpaMMbl,

PACTIONOXKEHHBIE HA AANTUBHON 00pa3oBaTenbHON muarhopme.

To peleHHIo NpPenoaBaress MOTYT ObITh HCIIOB30BaHbl HHbIE y4eOHBIE N METONHYECKHE
MaTepHaJibl, COOTBETCTBYIOLINE TPeOOBaHUAM 0becTeueH s MHPOPMALHOHHOH
He30nacHOCTH 06y4aroIKXCs (MepeueHb COOTBETCTBYIOIMX MaTEPHAIOB H 3IEKTPOHHBIX

06pa3oBaTeNbHBIX PECYpPCOB NpeACTaBiIeH B [IpunoxeHnd 2).
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Hpunoxenne 1. KanennapHo-yuebnnlii rpagpux

Hara u spems YpoBeHb Kos-Bo ®opma
Ne ®opma
NpoOBeAeHHUA ocsoenuss | HaumeHoBaHHe TeMbI ITogpoOHoe onucanue 4acos (B aK. MpOBEPKH
- nn 3aHATHA .
3aHATHA TEMbI yacax) 3HAHMH
Moayns 0. Kax 3asuMarbcs Ha Kypee?
Kak BbDXaTh MaKCHMYM
1. Hrone Teopus bazosrii . 3HAKOMCTBO Y4EHHKA C COACPIKaHHEM Kypca. 0.1 —
u3 JleTHeH NOATOTOBKH
- Moayis 1. CexpeTsl yCHIEIIHOM TOArOTOBKH
Ha 3TOM 3aHATHH ThI Y3Ha€Ilb T0JIE3HBIE COBETHI,
Kak caats EI'3 no KOTOpbIE MOMOTYT TeOE CeIaTh CBOIO MOATOTOBKY
2. Urons Teopus ba3oBblil . 1.6 a3
Xumuu Ha 90+ 6annos? MakcuManbHO 3¢ dexTHBHOM, KaKk BrICTpPO
3aIIOMHUHATH TEOPHIO M He 3a0bIBaTh €.
Monayns 3. Heoprannueckas XumMus
Knaccuduxauns 1 Ha 3ToM 3aHATHE MBI H3y4YHM KIaCCH(PHKALHIO H
CoBMeLIECHH HOMCHKJIaTypa HOMEHKJIATYPY HEOpraHM4E€CKHUX BELIECCTB, HAYYHUMCS
3. Hrons bazoBblit 1,7 a3
bIii (T+0) HEOpraHW4eCKUX OTPENENATD MPOCTHIE H CIIOKHEIE BELIECTRA.
BEILIECTB [No3HakoMHUMCSl C OCHOBHBIMH KJlacCamH
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HEOpraHH4eCKUX coeMHeHHH. IloyyeHHbIE 3HaHHA

3aKpEnUM Ha NPaKTHKE.

OcHOBaHHA: CBOMCTBA H

N3yuaem KinacCHUKALMIO OCHOBAHHH, HX
XHMHYECKHE W (pr3HUecKre CBOHCTBA 1 0b1He

CrocoOblI MoNny4YeHus. 3HaKOMHUMCS CO LLE0YaMH,

HW3yuyaeM 0COOEHHOCTH peakyii co IeIouaMH B

CoBMeleHH . .
- 4. Hrons basosrii XUMHUYECKUH THAPOKCHUIOM aMMOHHA H TPHBHANLHBIMH 2 3
bIH (T+) .
IKCIIEPUMEHT Ha3BaHUAMH OCHOBaHUH. IloyueHHbIe 3HAaHN
3aKperiseM Ha npakruke. [IpoBoaum XMMHYECKHE
OMBITHl C OCHOBAHHAMHM
Pa3bupaeM kinaccH(pUKaIHIO KHCIIOT, CHIBHEIE H
cnabpic KMCIOThI, UX HAa3BaHHsl, HX XHMHYECKHC U
¢u3uueckue CBO¥CTBa U 0b1HE CrIOCOOBI
Kucnotsi: cBOHCTBa H .
CoBMmelleHH . nonydeHus. Yzyuaem ocobsle CBOHCTBa
5. Wronb basoBbiit XHMHYECKHH . . . 2 a3
Bt (T+I) KOHLIEHTPHPOBaHHOH CEpHOHN M a30THOH KHCIIOT.
3KCIIEPUMEHT 5
3akpensieM W3y4YeHHBIH MaTepHal, pellas THIIOBbIE
sananus EI'D. IIpoBoaAHM XMMHYECKHE OMBITHI C
KHCJIOTaMH
Pa3bupaeM xapaKTEpUCTHKY, XHMHUECKHE CBOMCTBA
CoBMelLEHH . AmdorepHsbie
6. Hrons ba3oBblii ¥ crIoco0BI NMoNy4YeHUs aMPOTEPHEIX FTMAPOKCHIIOB. 1.9 a3
Bl (T+10) TMIPOKCHIBI: CBOMCTBA U
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XMMHYECKHH pacTBOpe H B paciuiaBe. 3aKperIsieM H3y4YeHHbIH
3KCMEPHUMEHT marepua, peiuas TMnosle 3aganus EI'D. Ilposoaum
XHMHYECKHE OTBIThI ¢ aM(OTEPHBIMH THAPOKCHIAMH
TToBTOpSiEM TEOPHIO MO KJIACCH(HKALMH H
ITpakTHka no HOMEHKJIaType HEOpraHMYEeCKUX BELIECTB,
T Hronsb INpaxTrka ba3oBblii HEOopraHHuKe ¢ OCHOBAHHSM, KHCI0TaM H aMQOTEpHBIM 2,8 3
TIPOBEJIEHHEM ONBITOB | rUApoKcHAaM. Pemaem Tunoseie 3anannus KUM EI'D
¥ TMIPOBOJMM XHMHYECKHE OTIbITHI.
Pa36upaeM o0u1yr0 XapaKTEpHUCTHKY COJIEH, H3y4yaeM
Conu: cBoiicTBa U MX OCHOBHEIC CBOHCTBA, 3HAKOMHMCS €
CosMelleHH . . .
8. Azrycr baszoBniit XUMHYECKHH TPUBHANBHBIMH Ha3BaHUAMH COJieH. 3aKperuiseM 2 A3
bIff (T+1)
3KCIIEPUMEHT TeopHuIo Ha npakTuke. [IpoBoaumM xumHyeckne
OIIBITHI C COJISIMH
ITosTOpsieM Teopuio 1o conaM. PellaeM TUIOBLIE
[IpakTHKa 110 COAM C
9. ABrycT IlpakTuka bazoBsiii saganust KM EI'D u npoBoauM XMMHYECKHE 3,1 a3
NPOBEJICHHEM OIIBITOB
OIIBITHI.
Monyins 4. PacueTHble 3a1a4u
CoBMeLieHH ToapoOHo u3yyaeM Bce HeobxoaHMble GOpMyIIbl U
10. Asrycr BaszoBbiit | OCHOBBI pellIeHHs 3a/1a4 2 3
pIHi (T-+11) aJITOPUTM IIPOBEACHHS PACYETOB 110 YPaBHEHHIO
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peaxuuu. Ocoboe BHUMaHHUE yIeseM 0(pOPMIIEHHIO,
YTO TOUHO NPUTOAMTCS NMPH 3aNMCH PELLICHHUH
3afanuit Bropo# yacTH. [lonyuenHsie 3HaHNA

3aKpernuM Ha IIPAaKTHKE.

11.

ABryct

[NpakTrka

BasoBbIit

Pelienne xjiaccHYCCKHX

pacuyeTHBIX 3a4a4

IToBTOpsieM U 3aKpeIUIsIeM MaTepHall 1o TeMe
«OcHoBBI peleHus 3aaay». Pemaem 3ananus KUM
ET'D Ne28.

33

A3

12.

ABryct

CoBMelleHH

pI# (T+11)

BazoBuiit

3amaun Ha U3OBITOK H

HEAOCTATOK

Ha 3TOM 3aHATHH yYMMCS pelIaTh YCI0KHEHHBIE
BapHAHTbl KIaCCHYECKHX PacCYETHBIX 3a/a4 IpH
n30BITKE/HENOCTATKE peareHTa. Y3HaeM, Kak
onpenensaTh N36HITOK/HEAOCTATOK PCarcHTa 1 Kak 3T0
BIIMSIET Ha X0/ PELICHHU 3a7auy. 3aKperuisieM

I0JIY4Y€HHBIC HABBIKH Ha ITPAKTHKE.

3,1

a3

13.

Asryct

IlpakTuka

BaszoBwiit

[pakTHka no 3aja4yam

[ToBTOpsieM U 3aKperuIseM MaTepHal 1o TeMe
«3amauy Ha M30BITOK U HeJOCTAaTOK». Peiraem

sagauusa KM EI'D Ne28.

33

A3
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Tpunoxenne 2. IlepeveHb peKOMeHAOBAHHBIX YUeOHBIX H METONUYECKHUX

MaTepHaJioB, J1eKTPOHHBIX 00pa3oBaTebHLIX pecypcoB (J0OP)

YyebHast IMTEpPATYpa M JONOJHUTEIbHbIE 00pa3oBaTeIbHbIE pecypChl:
e Tabpuensn O.C, OctpoymoB WU.I', CnaakoB C.A. Xumusa. 10 kmacc. YueOHUK.

AxkunonepHoe obmectBo «M3garensctBo «IIpocselienue», 2026 r.

e Epemun B.B., Kyssmenko H.E., lipoznoB A.A., u npyrue; nog pegakuued Jlynuna
B.B.. Xumus; yrnybnensoe usyuenue. 10 knace. YuebHuk. AKIHOHEpHOE 06111€CTBO

«M3parenscTBO «IIpocBewenuey, 2026 .

HHTepHeT-pecypcesl:

e ChemNet: nopTan ¢pyHAaMEHTAIBHOIO XUMHUYECKOTO 00pa30oBaHHs [DNEeKTPOHHBIH

pecypc] — https://www.chem.msu.ru/

e OCHOBBI XMMHH: 00pa30BaTENBHBIN CalT M1 IIKOJbHHUKOB U CTYIEHTOB

[OnexTpoHHslit pecype] — http://www.hemi.nsu.ru/

e WebElements: oHIaifH-CIIPaBOUHMK XUMHYECKHX 3IEMEHTOB [ DNEKTPOHHBIH

pecypc] — https:/webelements.narod.ru/
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