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Pa3znen 1. Komnjieke 0CHOBHBIX XapaKTEPUCTHK MPOTrPaMMBbI
1.1. [losicHUTEJIbHAA 32N CKA

JlononHuTenbHass ~ o0mieoOpa3oBaresibHasi ~ mporpaMmMa  —  JIONOJHUTEIbHAs
oOmeobpaszoBarenbHas (oOrepa3BuBaromias) nporpamMMa «JIeTHssI MOATOTOBKA IO XHWMHH.
No2y (11 xmacc) HampaBiieHa Ha YIOBJIETBOPEHHE O0O0pa30BaTEIbHBIX TMOTPEOHOCTEH
oOyuaromuxcsi B IiaHe nmoarotoBku k Emmnomy locymapctBennomy Ok3ameny (EI'D) mo
xumuH. [Iporpamma mo3Bosisier 00yJaromuMest [IeJICHANPABICHHO HCIIOIh30BaTh MaTePUAITBI
nporpaMMbl U ¢GopMaT OOyYEeHHS KakK JOMOTHUTEIBHYIO MOATOTOBKY K TOCYIApCTBEHHOM
uTtoroBoi arrecranuu B (opmare Emumnoro locymapcrBenHoro Ox3zamena (EI'D) mo

npeaMery «XuMHUs».

1.1.1. AKTyaJIbHOCTH

Heo6xonumocTh pa3paboTKH JOMOJHUTEIBHON 00111e00pa30BaTeIbHOM MPOrpaMMbl
00yCIIOBIIEHA 3alIPOCOM CO CTOPOHBI OOYYAOLIMXCS U UX POAUTENeH Ha HEOOXOIUMOCTh
peanu3anuy WHANBHYaIbHBIX 00pa30BaTeIbHbIX 3alPOCOB, YIOBICTBOPEHUS
[I03HABATEJbHBIX OTPEOHOCTEH 10 MpPEAMETY.

JlononHuTeNbHAs 001Ie00pa3oBaTenpHas mporpamma pa3padboTaHa Ha OCHOBE psijia
HOPMaTHUBHBIX JOKYMEHTOB, ONPEACIIAIOIINX IPAaBOBBIEC NO3ULMH U CTPATErMUECKHE
MEPCIEKTUBBI Pa3BUTHUS JIOTIOJIHUTENFHOTO 00pa3zoBanHus B Poccuiickoit @enepanuu:

e Oenepanbhbiii 3akoH Poccutickoit deneparuu ot 29 nexadpst 2012 roga Ne 273 —
®3 «O6 obpazoBanuu B Poccuiickoit denepanumy;

o [Ipuka3z MunuctepctBa npocserienuss PO or 27 utonst 2022 1. N 629 «O06
yTBepkaeHnu Tlopsiika opranu3ay U OCyIIeCTBICHUS 00pa30BaTEIbHON AEITETBHOCTH I10
JOTIOJTHUTEBHBIM 00111€00pa30BaTeIbHBIM ITPOTrpaMMaM»;

e [locraHoBineHre [7aBHOTO TOCYIAapCTBEHHOIO CaHUTapHOro Bpaya PD ot 28
ceHTsOps 2020 1. Ne 28 «OO ytBepxknaeHun canutapubix mnpasun CIT 2.4.3648-20
"CaHUTapHO-3MHUEMHOIIOTHYECKHE TPEOOBAHUS K OPraHM3aLUSAM BOCIUTAHUS M OOyueHHUs,
OTAbIXA U 03/I0POBJIECHUS IE€TEN U MOJIOJEKID;

e Crparerusi pa3Butus BocnuTanus B Poccuiickoit ®enepaunu Ha nepuon ao 2025

roza, yreepxkaeHHon pacnopsikenueM [IpaBurensctBa PO ot 29 mas 2015 . Ne 996-p;



e Pacrniopspkenne [IpaBurensctBa PO ot 31 mapra 2022 1. Ne 678-p O06 yTBEep)ACHUN
Konnenuuu pa3BuTHS JOMOJIHUTENbHOTO oOpa3oBanmst naereit g0 2030 r. u mmaHa
MEPOIPUATHI IO €€ peaanu3aluu;

o 3akoH PecniyOmuku Tarapcran ot 22 uronst 2013 roma Ne 68-3PT «O6
obpazoBanum» (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 YUPEKICHHSI IOTIOTHATEIHLHOTO 0Opa3oBanus « OHIIalH-TIIKOJIA

moaroToBKH K sk3ameHaM « Y MHA S IITKOJIA».

1.1.2. OTiaM4uTeIbHBbIEC 0COOCHHOCTH NPOrPAMMBbI 1 HOBH3HA

JHannast oOpa3oBarenbHas MporpamMMa paspaboTaHa ¢ Y4ETOM COBPEMEHHBIX
TEeHJICHIIUNA ¥ TIEPCIICKTUB Pa3BUTHA AUCTaHIIMOHHOTO 00ydenus. [Iporpamma obecnieunBaem
NEPCOHAIM3UPOBAHHBIM W MHHOBALIMOHHBIN moaxos K oOpasoBanuto. [logxon, B CBOMO
odepellb, OCHOBaH Ha OOLIMPHOM MEIAarorn4eckoM OIbITE aBTOPOB U SABJISAETCS YHUKAJIbHBIM

MIPOYKTOM, YBaXKAIOIIIUM aBTOPCKHUE MpaBa.
1.1.3. Agpecar nporpamMmmsl

[Iporpamma opueHTHpOBaHa Ha oOydarommxcs 16 — 18 et u copmupoBana ¢
y4eTOM TCUXOJIOr0-Mearornaeckux ocooeHHocTel pa3sutus aereid. CoctaB Kypca

XapaKTepU3yeTcs KaKk pa3HOBO3PACTHBIN U MMOCTOSHHBIMN.
1.1.4. ®opma odyueHus

OLIHaSI, C IPUMCHCHUEM JUCTAaHIIUOHHBIX O6p330BaTCJ'H>HBIX TEXHOJOTUH 1

AIIEKTPOHHOTO OOYYEHUS.
1.1.5. O6bem IIporpammbl
[Iporpamma paccuntana Ha 8 Henenb 00ydeHus. O0beM mporpamMmsel coctaisieT 30

AKaACMHUYCCKHUX YaCOB.

1.1.6. Oco0eHHOCTH OpraHu3anuu 00Pa30BaTEJILHOIO NpoLecca

1.1.6.1. ®opma peasmzanuu IIporpammel



I'pynnoBas win uHIUBUAYyaIbHas paboTa; paboTa ¢ aBTOPCKUMHU 331aHUSAMH,
W3yYeHHUE COAICpKaHUS U MPUMEHEHHsI (DAKTOB B KOHKPETHBIX TEKCTaX, OTBETHI HA
MOCTABJIEHHBIE BOTIPOCHI KaK Pe3yJIbTaT CaMOCTOATENILHOTO PEIICHUsI PEMETHBIX 3a/1a4 U

aHaJIn3a JaHHbIX, pCIICHUC TECTOB, HAITMCAHUEC OTBETOB B 3alaHUAX C pa3BECPHYTHIM OTBCTOM.

1.1.6.2. Opranusanuonubie GopmMbl 00yUeHHs

Oo6yuenue no IIporpamme npeacTaBiIseT OO0 3aHATHS IO TEOPUU U TIPAKTHKE.
3aHATHSI IPOBOASITCS C UCIIOJIB30BAaHUEM ayIHOBU3YaJILHOTO (pOopMaTa, CHHXPOHHOU U
ACUHXPOHHON KOMMYyHUKau. COCTaB Kypca XapaKTepU3yeTcsl KaK pa3HOBO3PACTHBIM,

HOCTOSIHHBIH.
1.1.6.3. Pe:xuM 3aHATHIA

[TponomKUTENEHOCTD 3aHATUIA U3MEPSAETCS B akajgeMuueckux yacax. KonnuectBo
4acoB B HEJIEJIO BAPbUPYETCS B 3aBUCUMOCTH OT KOJIMYECTBA 3aHATUNA B HEAENIO, OT

CJIOKHOCTHU MaTepualla, TPaHCIUPYyEeMOro Ha 3aHATUH.
1.2. lesap 1 327241 NPOrpaMMBbl
1.2.1. Heas Iporpammsl

CdopmupoBarh HEIOCTHYIO CUCTEMY XUMUYECKUX 3HAHHM, HEOOXOUMBIX IS
OCO3HAHHOT'O TOHMMAaHUS B3aUMOCBS3€H MEXI1y CTPOCHHEM, CBOMCTBAMU U IPUMEHEHUEM
BenecTB. [IporpamMma HanpaBieHa Ha COBEPILICHCTBOBAHME HABBIKOB aHAN3a, CUHTE3a U
pacueTa XUMHUYECKHUX MPOIECCOB, a TAK)KE Ha IEJICHANPABIEHHYIO MOATOTOBKY K YCIIEIITHOM

cnaue EI'D nmo xumuu.
1.2.2. 3agaun IIporpammbl

JlocTrkeHre OCHOBHBIX 1iesiel [IporpaMMsl Iipearnonaraer peleHme CIeayonmx

B3aMMOCBA3aHHBIX 3aJa4.

1.2.2.1 IlpeameTHBIC
[ ] y3HaTI> OCHOBBI TeOpeTI/IquKOﬁ XHUMHU,

® y3HaTh IPCAMCT XUMHHU, MCCTO XUMHUH B €CCTCCTBO3HAHUH,



® y3HATh BKHEHIINE XUMUYECKHUE MTOHSTHS,

® y3HATb OCHOBHBIC TUIIBI PEAKLIMI B HEOPIraHMYECKOU U OPraHUYECKON XMWY,

® y3HaTb OCHOBHBIC 3aKOHbl XMMHHU: 3aKOH COXPaHEHHMs MacChbl BELIECTB,
MIEPUOJNYECKHI 3aKOH, 3aKOH ITOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIpo;

® Yy3HaTb OCHOBHBIE TEOPUM XHMMHMM: CTPOCHHS aToMa, XUMHYECKOH CBsI3H,
WIEKTPOIUTUYECKONU JUCCOLUALUU, CTPOCHUS OPTAHUYECKUX COCIUHEHUN;

® y3HATh KJIAacCU(UKAIMIO W HOMEHKIATypy HEOPraHHMYeCKUX W OPraHUYeCKHUX
COCIMHEHNH;

® y3HATh BELIECTBA U MAaTEPUAJIb, IMUPOKO HCIIOJIBb3YEMBIE B TPAKTHKE;

® y3HaTh cHenu(UKy HOPMATUBHBIX aKTOB M KOHTPOJIbHO-U3MEPUTEIbHBIX
MarepuanoB Ha EI'D o xumuu.

® OBJIQJIETh OCHOBHBIMU XMMHUYECKUMHU MOHATHAMH U JeDUHULUSAMY;

® OBJIAZICTh XUMUYECKON KOMIIETCHIIMEH BBIITYCKHUKOB IIPH BBIIOJHEHUH 4acT C
9K3aMEHAIlMOHHOM paboThI.

® OBJIaJIETh MPOYHOM 0a301 YMEHHI 10 CUCTEMAaTH3alUU Pa3HOOOPa3HOM

XUMUYECKON HHPOPMAIIUH.
1.2.2.2. MeTanpeaMeTHbIe

® pa3BMBaTh y 00yUAIOIIMXCS CIOCOOHOCTh CAMOCTOSTENBHO CTAaBUTh YUEOHBIE 1IETIH,
(dbopMynTupoBaTh 331a4H1, a TAKXKeE MOJICPKUBATh HHTEPEC U MOTUBAIIMIO K MTO3HAHHUIO.

® Pa3BUBATh JIOTUYECKOE U KPUTUUYECKOE MBIIIIJIEHUE, YMEHHE aHATIU3UPOBaTh,
KJIaCCU()UIIUPOBATH, BBIABIATH 3aKOHOMEPHOCTH U CTPOUThH apIyMEHTUPOBAaHHbIE BHIBOBI.

e GpopmupoBaTh yMeHue 3H(HEKTUBHO MPUMEHSTh 3HaHUS M HABBIKH VIS PELICHUs
y4eOHBIX 3aj1a4, BKII0Uasi HECTaHIapTHbIE CUTYAIHH.

® Pa3BUBATh SMOIMOHAIbHBIA UHTEIJIEKT, HABBIKM KOMaHHOW padOThI, yMEHHE
JI0rOBapUBAaThCs, peliaTh KOHMIUKTBI ¥ apIyMEHTHPOBATh CBOO MO3ULIMIO.

® Ccr1IocoOCTBOBATh Pa3BUTHIO YHUBEPCAIbHBIX HaBbIKOB X XI Beka, TaKUX Kak
caMOOpraHu3alys, KOMMyHHUKAIUs U KOOIIEpaLysl.

® TIOBBIIIATH YPOBEHB IH(PPOBOI IPaMOTHOCTH, 00y4aTh 3()(HEKTUBHOMY

rcnoab3oBaHnio KT 1 mOMCKOBBIX CUCTEM, @ TAKKE Pa3BUBATh MEIHMAKOMIIETCHIINH.

1.2.2.3 JINYHOCTHLIE



® BOCIHTHIBATh YBAXKUTEIBHOE U OTBETCTBEHHOE OTHOIIEHHE K CBOEMY OCO3HAaHHOMY
BBIOODY;

e (opMHPOBaTH BHYTPEHHIOIO MTO3UIMIO 00YUYAIOMIETOCcs Ha YPOBHE MOJIOKUTEIBHOTO
OTHOLICHHUS K yqe6H01‘/'I JACATCIIBHOCTH, TOTOBHOCTH U CHOCOOHOCTH K CaMOpa3BUTHIO,
caMo00pa30BaHMIO, CAMOBBIPKECHUIO M CAMOPEaTH3aIIH;

® OpPHEHTUPOBATh OOYYAOLINXCS HA TOHUMAaHUE MPUYUH ycrexa B yueOHOH
IEATeIbHOCTH, OTBETCTBEHHOE OTHOILIEHHE K NPOLIECCY U Pe3YNIbTaTy CBOEH
JEATeFHOCTH, B TOM YHCIIE HA CaMOAHAIN3 ¥ CAMOKOHTPOJIb Pe3ynbTaTa, Ha aHaJIN3
COOTBETCTBUSI PE3YJBTAaTOB TPEOOBAHUSM ITOCTABICHHOHN yueOHOM 1IeH;

® pa3BMBaTh OCO3HAHHOCTH BBIOOpA M MOCTPOCHUS UHIUBUAYAIbHONW TPAEKTOPHH
oOpa3oBaHus Ha 0a3e OPHEHTUPOBKU B MHpE npodeccuii 1 mpodecCHOHAIBHBIX
Hpe)IHOLITCHI/II\/'I, C y4€TOM YCTOI\/’ILII/IBI)IX IMMO3HAaBAaTCIIbHBIX NHTECPCCOB;

® (GopMHUpOBaTh IETOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMECHHOMY
YPOBHIO pa3BUTHsI HAyKU M OOLIIECTBEHHOW MPAKTUKHU, YUUTHIBAIOIINE COLIUATBHOE,
KyJBTYPHOE, SI3IKOBOE, TYXOBHOE€ MHOT000pa3ne COBPEMEHHOTO MHPA;

[ q)OpMI/IpOBaTI) KOMMYHHKATUBHYIO KOMIICTCHTHOCTD B O6HICHI/II/I " COTPYAHHUYCCTBEC
CO CBEPCTHHKAMH, JCTHMH CTApILIETo U MJIAJIIETO BO3pacTa, B3POCIBIMH B IIpOLIECCe

O6pa3OBaTeJ'ILHOI71, yqe6H0-I/ICCJ'IG,[[OBaTeJ'IBCKOI‘/’I, TBOp‘lCCKOﬁ U APpYTrux BUAOB ACATCIIBHOCTH.

1.3. Coaep:xanmne mporpamMmmbl

Monyas 0. Kak 3annmMarbest Ha OcHOBHOM Kypce?

Teopusi: Moy TOCBAIIEH 3HAKOMCTBY YYEHHKA C KYPCOM U C OCHOBAaMH OOyUEHHS.

IIpakTuka: —

Monyas 1. CekpeTbl yCHelIHOM MOATOTOBKH

Teopusi: Pazoupaem crpykrypy EI'D mo xumuu u y3Haem, Kakue TeHCTBHS OyayT
MaKCUMAaTbHO YPPEKTUBHBIMHU IS YCHEIIHOM moarotoBku Ha 100 6amios.

IIpakTuka: —

Monyas 2. Heoprannueckasi XumMusi

Teopusi: N3syuyaem kinaccuukanuio 1 HOMEHKIIATYPY, OOIIYIO XapaKTEPUCTUKY U

0COOEHHOCTH COCTaBa U CTPOCHUA BCCX KJIACCOB HCOPIraHNMYCCKHX COGﬂHHCHHﬁ. Pa36HpaeM



Hux (1)I/ISI/I‘IGCKI/IC 1 XUMHUYECKHE CBOMCTBA U CIIOCOOBI MOJIYYCHUA. BrisBisem IrCHCTHYCCKYIO
CBA3b BCIICCTB PA3JIMYHBIX KJIACCOB..

IIpaktuka: Pemaem tunossie 3aganus Ne5-9, 17, 24, 25, 29-31 KUM EI'D..

Monyas 3. PacueTHble 3a1aun

Teopusi: Yuumcs pemarb xuMudeckue 3a1adn. O003HauaeM OCHOBHBIE XHMHUYECKHE
BEJIMYUHBI U (PUKCUPYEM B3aUMOCBA3b MKy HUMHU. OcBanBaeM HUCIIOIb30BaHUE PACUETHBIX
dbopMy IS pelieHnst pa3HbIX TUIOB 3a/1ad. Pa3oupaeM aaropuTMBbl pelieHus 3aaa4d Ha
XUMHYECKOE PAaBHOBECHE, PACTBOPHI, TETUIOBOH 3(h(HEKT, MACCOBYIO OO MPUMECEH, BBIXO]
MPOAYKTA PEaKIUH, PaCueThl [0 YPABHEHHIO PEaKIIMU, BEIBOJ (OPMYIIBI OPraHUuYeCKOro
BEIIECTBA U KOMIUIEKCHBIX 3amad Ne34..

IIpakTuka: Pemaem tunossie 3aganus Ne23, 26-28, 33, 34 KM EI'D.
KonTpoJs

Jlomariaue 3agaHusl.

1.4. [lnanupyemble pe3yJibTaThl

[InanupyeMsle pe3ynbTrarbl — COBOKYITHOCTb METANPEAMETHBIX U IIPEIMETHBIX

KOMITETEHITUH, MPUOOPETaeMBIX 00yUJaIONUMUCS B X07e 0CcBOeHUs [IporpaMmel.
1.4.1. JIMYHOCTHBIE Pe3yJabTaThI:

OOy4aromuics CMOXKET:

® BOCIIUTHIBATh YBAXXUTEIIBHOE U OTBETCTBEHHOE OTHOIIEHUE K CBOEMY OCO3HAHHOMY
BBIOODY;

® (hopMHUpPOBATH BHYTPEHHIOK TTO3UIMIO 00YYAIOMIEroCs Ha YPOBHE MOJIOKUTEITHLHOTO
OTHOIIEHUS K YIYCOHOU JesATETbHOCTH, TOTOBHOCTH U CITOCOOHOCTH K CaMOPa3BUTHIO,
caM000pa30BaHUI0, CAMOBBIPAKEHUIO U CaMOpeaTH3alliH;

® OpPUEHTHPOBATH 00YUAIOIUXCS HA TOHUMAHHUE MPUYHH ycTiexa B y4eOHOM
NeSTeTbHOCTH, OTBETCTBEHHOE OTHOIIICHHE K TIPOIECCY M PE3yJIbTaTy CBOCH
JeSATEILHOCTH, B TOM YHCJIC Ha CaMOAHAJIN3 ¥ CAMOKOHTPOJIb Pe3y/IbTaTa, Ha aHajIu3

COOTBCTCTBUS PC3YyJIbTaTOB TpC6OBaHI/I${M IIOCTaBIICHHOM yqe6H0171 JR(SAI0% 08



® pa3BMBaTh OCO3HAHHOCTbH BIOOpA M MOCTPOCHUS MHIUBUAYAIbHONW TPAeKTOPUHU
oOpa3oBaHMs Ha 0a3e OPUEHTUPOBKU B MHUpe npodeccuii 1 mpodecCHOHAIBHBIX
MPEANOYTEHHH, C YI€TOM YCTONYMBBIX TO3HABATEIHHBIX HHTEPECOB;

® (opMHPOBaTH LIEIOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO pa3BUTHUs HAYKU U OOLIECTBEHHOM MPAKTUKH, YUUTHIBAIOIINE COLIMATIBHOE,

KyJBTYpPHOE, SI3IKOBOE, TyXOBHOE€ MHOT000pa3ue COBPEMEHHOTO MHpA;

® (hOpMUPOBATH KOMMYHHKATUBHYIO KOMIIETEHTHOCTh B OOIIICHUH U COTPYIHUYCCTBE

CO CBEPCTHHMKAMM, JIETbMH CTapILEro U MIIAJIIEr0 BO3pacTa, B3POCIBIMU B MPOIIECCE

06p330BaTCJ'II>HOI71, y‘le6HO-HCCHCHOB&TGHBCKOﬁ, TBOp‘IGCKOﬁ H JpyTux BUAOB ACATCIIbBHOCTH.

1.4.2. MeranpeaMeTHble pe3y/ibTaThl:

annmec;l CMOTI'YyT:

® Da3BUBATh Y 06yqalou1nxc>1 CIIOCOOHOCTH CAMOCTOSTEIILHO CTABUTh yLIC6HBIe aciiu,

(bopMynTupOBaTh 33a4H1, a TAKXKE MOJICPKUBATh HHTEPEC U MOTUBAIIMIO K ITO3HAHHUIO.

® Pa3BUBATh JIOTHYECKOE U KPUTUUYECKOE MBIIIIJIEHUE, YMEHHE aHATIU3UPOBaTh,
KJIaCCU(UIUPOBATH, BBIABIATH 3aKOHOMEPHOCTH U CTPOUThH apIyMEHTUPOBaHHbIE BHIBOIbI.

® GpopmupoBaTh yMeHue 3Hh(HEKTUBHO MPUMEHATh 3HaHUS M HABBIKH U1 PELICHUS
y4eOHBIX 3aj1a4, BKII0Uasi HECTaHIapTHbIE CUTYAIHH.

® Pa3BUBATh SMOIMOHAIbHBIA MHTEIJIEKT, HABBIKM KOMaHHOW padOThI, yMEHHE
JI0rOBapUBAaThCs, pellaTh KOHMIMKTBI ¥ apIyMEHTHPOBATh CBOO MO3ULIMIO.

® Ccr1IocoOCTBOBaTh Pa3BUTHIO YHUBEPCAIbHBIX HaBBIKOB X XI Beka, TaKUX Kak
caMOOpraHu3alys, KOMMyHHUKAIU U KOOIIEpaLysl.

® TIOBHIIIATh YPOBEHB IU(PPOBOI TPaMOTHOCTH, 00y4aTh d3()(HEKTHUBHOMY

rcnoab3oBaHnio KT 1 MOMCKOBBIX CUCTEM, a TAKKE Pa3BUBATh MEIHMAKOMIIETECHIINH.

1.4.3. IIpenmeTHBIE pe3yabTaThl:

VYyamuecs cMOryT:

® y3HATh OCHOBBI TEOPETHUECKON XUMUMU;

[ ] y3HaTI> HpGI[MCT XUMHHU, MECTO XMMHH B €CCTCCTBO3HAHHNU,
[ ] y3HaTI) BZl)KHCﬁHII/IG XUMHWYCCKUEC IIOHATHUA,

® y3HaTh OCHOBHBIC THUIIbI PEAKIIUI B HEOPTAHUYECKOM U OPTraHUYECKOM XUMUH;
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® y3HaTh OCHOBHBIE 3aKOHbl XHMMHH: 3aKOH COXpPaHEHHUS MacChl BEIIECTB,
MEPUOJNYECKHI 3aKOH, 3aKOH MMOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIpo;

® YVy3HAaTh OCHOBHBIE TEOPUU XUMHUHU: CTPOCHHUS aToMa, XHMHYECKOW CBSI3H,
AMEKTPOITUTHIECCKON TUCCOIUAIINN, CTPOCHHSI OPTAHMYECKUX COCTMHECHU,

® Yy3HAaTh KJIACCHU(PHUKAIMI0O M HOMEHKJIATYpy HEOPraHMYeCKHX M OPraHu4ecKUxX
COCJIMHECHMUI;

® y3HaTh BEIECTBA U MaTEePHaIbl, IIMPOKO UCTIONH3yEeMbI€ B MPAKTUKE;

® y3HaTh CHEeNu(UKY HOPMATUBHBIX aKTOB M KOHTPOJIBbHO-U3MEPUTEITHHBIX
MarepuanioB Ha EI'D o xumumu.

® OBIIAJICTh OCHOBHBIMU XMMHUYECKHUMH MOHATHIMH U JeDUHUITUSIMU;

® OBJIQ/IETh XUMUYECKON KOMIIETEHIIMEH BBIMTYCKHUKOB MPHU BBITTOJIHEHUH YacTu C
HK3aMEHALMOHHON pabOoThI.

® OBJIAJICTh MPOYHOM 0301 YMEHHUI 110 CUCTEMATH3ALUN PA3HOOOpa3HOM

XMMUYECKOM nH(pOopMaLnu.

Paznes 2. Kommniekc opranu3aiiioHHO-NEIArorn4ecKnx ycJa0BUi

2.1. KanennapHublii yaeOHbIH rpaguk

Kanenmapuslii yueOHbIN TpaduK COCTABICH ¢ y4ETOM MHEHHH Y4aCTHUKOB
O6pa30321TCJIBHI)IX OTHOIIIEHUH 1 ONpeaAcCIACT JaThbl HAYAJIa 1 OKOHYAHUSA U
MIPOJOIKUTEHHOCTH O0YUEHHS 110 TIPOTPaMMe.

Kanennapusiii yueOnsii rpaduk npeacrasieH B [Ipunoxkenun 1.

2.2. YcaoBus peaju3alu NporpaMmbl

2.2.1. MarepuajibHO-TEXHUYECKOE o0ecrneuyeHue

[To ampecy mecta HaxoxaeHus opranuzauu (420015, Pecniyonuka Tarapcran, r
Kazans, yn.lorons, 1. 3A, stax 3, noment. 1019) o6opynoBanbsl HEOOXOAUMBIMU
TEXHUYSCKUMH CPEJCTBAMU pabovre MecTa MpernoaBaTesiei, a IMUHUCTPATUBHOTO U

TCXHUYCCKOI'O IIEPCOHAJIA, IIPOBCACH BLICOKOCKOpOCTHOI;'I KOpHOpaTI/IBHHﬁ HHTCPHCT.

TpeGOBaHI/Iﬂ K MUHUMAJIbHOMY MaTE€PHAIBbHO-TEXHUYIECCKOMY odecneuyeHnIo

[Ipu ocBoeHUYM yueOHOTO MaTeprasa MOCPEICTBOM IEKTPOHHON HH(POPMAIIMOHHO-
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o0Opa3oBaTebHON Cpeabl OpraHu3alus JOBOAMT JI0 TMOCTyHamoIux HHPopMaIu 00
00513aHHOCTSIX OOYYarOIIMXCs TPU OCBOCHHUH MPOTPAMMBI UCTIONIH30BATh CBOM MEePCOHATBHBIN
KOMITBIOTEP/HOYTOYK C TOCTYIIOM K ceTH «IHTEepHET» B COOTBETCTBUU C PEKOMEHIOBAHHBIMU
TEXHUYECKUMH ITapaMeTPaMu:

— cucTema — 2-aJiepHbli npoueccop, 4 I'b qoctynHo# namsTu;

— OC — Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux;

— BeO-Opaysepsl — Edge, Apple Safari, Google Chrome, SIunexc bpaysep;

— HAJIMYKME YCTAHOBJIEHHOTO (iemi-tuieepa B BeO Opaysepe;

— CKOpOCTh focTyma kK cetn «MHTepHe™ — He MeHee 750 kbuTt/cek;

— HaJIN4Hue 3ByKOBOI>i KapThI;

2.2.2. UupopmanoHHOE obecedeHne

DOyHKIHOHMPOBAHME YICKTPOHHOI HHPOPMAIMOHHO-00PAa30BaTeJIbLHOM Cpeabl:
Peanu3anust mporpamMmbl  00ECIIEUMBACTCS JOCTYNOM KaXKJIOTO OOydaromerocs K
y4eOHO-METOJJUYECKUM MaTepuaiaM - TEeKCTOBOH, rpaduyeckoid, ayano-, BuaeonHpopmanuu
mo mporpamme 4depes ceth «MHTEepHET» B peknme 24 yaca B CyTKH 7 JHEW B Henenio 0e3
yueTa 00beMOB MOTpedasieMoro Tpaduka 3a HCKIIOYEHHEM MEpepbIBOB Il MPOBEACHUS
HEOOXOIMMBIX PEMOHTHBIX W MPOPUIAKTHUECKUX paboT MmpHu 0OecredeHUH COBOKYITHOU
JOCTYIIHOCTH YCJIYT TIOCPEACTBOM PETUCTPALlMM M MPEJOCTABICHUS WHIUBUIYaJIbHBIX

JIOTWHA U TapoJis 00yJaronumcs K o0pa3oBarenbHOl Tuiardopme https://umschool.net.

JUist yCTaHOBJIEHUS MOATMHHOCTH JIMYHOCTH (MACHTU(UKALIMN) 00ydaroLIerocs, BceM
o0y4arolMes, 3aperuCTPUPOBAHHBIM Ha 00pa3oBaTeNnbHON 1aTdopme
https://umschool.net, mpricBanBarOTCsl yHUKaJIbHbIE UMEHA — UACHTU()UKATOPHI.
Nnentnukaropom o0yqaromerocs sBiseTcs JOTWH MOJIb30BATENs, IBISIOIUICS JINIHBIM
3NIEKTPOHHBIM MOYTOBBIM aapecoM. OH npusszan Kk DMO obyuaromerocs. J{ms
ayTeHTU(HUKAIUN 00yYaloLIerocs UCTIONb3yeTcs aTpUOyTUBHBINA UIEHTH(PHUKATOD —

YHUKAJIBHBIN NIapOJIb.
2.2.3. KaapoBoe ob0ecnieueHue nporpaMmbI:

OpraHnsauI/m, OCYyHICCTBJIAIOIIasA 06p330BaTeJ'IBHy10 ACATCIIBHOCTD, PCAIN3YyroNiasn
JAOIIOJITHUTCIIBHBIC 06H_[606pa30BaTCJIBHLIe mporpaMmaI - JOIIOJITHUTCIIbHBIC

o0IIepa3BUBAIOIINE MPOTPAMMBI, YKOMIUIEKTOBaHA KBAaJTU(HUIIMPOBAHHBIMU  KaJIpaMHu.

12


https://umschool.net
https://umschool.net

VYpoBeHb KBanH(UKAIMK PAOOTHHUKOB OpraHU3allMd, OCYIIECTBISIONIEH 00pa3oBaTeiIbHYIO
NEeSTeNbHOCTh, peaTu3ylollel TOMONHUTEIbHBIE 00IIe00pa3oBaTebHbIE MPOrPAMMBI  —
JIOTIOJTHUTENbHBIE OOIIepa3BUBAIOIINE TPOTPAMMBI, COOTBETCTBYET KBaJTH(PUKAITMOHHBIM

XapaKTCpUCTUKaAM I10 COOTBCTCTBYIOHIGIZ JOJIKHOCTH.

TpeboBanus k kBanmudukanuu I[lemarora MOMOTHUTEIHLHOTO OOpa30BaHMS: BBICIIEE
npodeccrHoHalIbHOE 00pa30BaHKE WK cpe/iHee MpodeccuoHaibHOe 00pa3oBaHue B 00J1aCTH,
COOTBETCTBYIOUICH NPOPHUII0 KpPYKKa, CEKLUH, CTYIUH, KIyOHOTO M HHOTO JIETCKOTO
oObenuHEeHUsT 0e3 TpeAbsBICHUS TpeOOBaHWI K CTaxy paboTel, MO0 BHICIIEE
npodeccuoHanibHOe 00pa3oBaHUE WM cpefaHee NpodeccuoHabHOE 00pa3oBaHUE U
JOTIOJIHUTENbHOE TpodeccHoHallbHOe 00pa3oBaHue Mo HampapieHuio "OOpa3oBaHue U

nenaroruka” 6e3 npenbsBiIeHUs TPeOOBaHUN K CTaXKy paOOTHI.
2.3. ®opMBbI KOHTPOJISI K ATTECTALUM

[Ipu npoBenenuu 3ausaTHil Ha moptaie https://umschool.net B popmare 3anaruit oOparHas

CBA3b PCAIU3YCTCA UCPEC3!:

® O6U_ICHI/IC MMoCpPpECACTBOM MHTCPAKTHUBHOTO 4aTa,

® DCIICHHA MHTCPAKTHUBHBIX 3a4a4.

B nmporpamme mipenctaBieHsl cieayromue GopMbl aTTeCTALUU:
® TEKYUIUI KOHTPOJIb YCIIEBAEMOCTH YEPE3 BHITIOJIHEHHUE IOMAIIHUX 33/I1aHU;
B nomaminue 3agaHust BXOAAT:

® 3371aHK 110 KypCy Pa3IM4yHOIO YPOBHS CIOKHOCTH C aBTOMAaTUYECKON IIPOBEPKOM:
3aJJaHUs TUIA «BBIOOP OJHOTO OTBETA U3 HECKOJIBKUX), «BBIOOP HECKOJIIBKUX OTBETOB M3
HECKOJIBKHX », «COOTHECEHNE MHOXKECTBY, «TEKCT C MPOILyCKaMMU», «II0JI€ BBOJA» U PyYHOHN

IIPOBEPKOM: 3aJJaHNsl BTOPOI 4acTH 3K3aMEHa.
2.3.1 OneHo4YHBIe MaTEepPHAJIbI

IIpumepHBbIii epeYyeHb 3aJaHUI /151 TPOBEJAEeHUs TeKYIIero U MO3TANHOI0 KOHTPOJIS:
1. Onpenenurte, aToMaM KaKMX U3 YKa3aHHBIX B PSAAY XUMUYECKUX DJIEMEHTOB B OCHOBHOM

COCTOSIHUM HE XBaraeT Oosee TpéX SJICKTPOHOB N0 3aBCPHICHUS BHCIIHETO SHCPIrCTUUICCKOIO

YPOBHSL.
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3anummure HOMCpa BbI6paHHBIX 3JICMCHTOB B MMOPSAAKE BO3pacCTaHUA.

HBe 2)Cl  3)Al  HH 58S

2. VI3 uncna YKa3aHHBbIX B pAAYy 3JICMCHTOB BI)I6€pI/ITC ABa 3JIECMCHTA, BAJICHTHOCTH KOTOPLIX B

BBICIIIEM OKCHJEC BBIIIIC, YEM B BO}IOpO}IHOM COCANHCHUU.
P 2)F 3)Al 4)S 5)Rb
3aHI/II_HI/ITe HOMCpa BBI6paHHBIX 2JICMCHTOB B nopﬂmce BO3pﬂCTaHI/Iﬂ.

3. 13 npeanoXeHHOTO TepeyHsl BHIOEPHUTE JBa BEIIECTBA, PACIUIABBI U PACTBOPHI KOTOPBIX

MIPOBOST AIEKTPUIESCKHUI TOK.
1) NaOH

2) Br,

3) CH,

4) CaCl,

5)NO,

3anumuTe HoMepa BEIOPAHHBIX BAPUAHTOB B MOPSIKE BO3PACTAHUSL.

4. VI3 mpeioKeHHOTO MepeyuHsT BRIOEPHUTE BCE BEIISCTBA, KOTOPHIC SBISIOTCS H30MEpPaMH 110
OTHOILIEHUIO JPYT K IPYTY.

1) [lenTanon-3

2) Aueranbaeruj

3) Byranon

4) Ilponanaib

5) 2-meTuinpornaHalib
3anumuTe BIOpaHHbIE HU(PHI B TOPSIKE BO3PACTAHUSI.

5. Boeruncnute maccy cynbgara xanus (B rpammax), KOTOpyro cienyer pactBoputh B 200 r
10%-HOro pacrBopa 3TOM CONMM JJIA IOJYYEHHs pacTBOpa ¢ MaccoBou noiser comu 15%.

3anuImTe YUCIIO C TOYHOCTHIO a0 AeCATbIX.

6. Jlns BBINONHEHUS 3aJlaHUsl MCIONB3yWTE CIEAYIOIIUI MepedyeHb BELIeCTB: TIpadwur,

JKEJIe3HbIN KOJTUeaH, a30THAsl KMCIIO0Ta, CEPHUCTBIN aHruApuA, Maraui, pocpuH. Jlomyctumo
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HCITIOJIb30BAHUEC BOAHBIX PACTBOPOB BCHICCTB.

)4 MPCAJIOKCHHOI'O  MICPCHHHA BLI6epI/ITe BCIICCTBA, MCKIAY KOTOPBIMH BO3MOKHaA
OKHCJIIMTCIIbHO-BOCCTAHOBUTCIIbHASA PCaKI M, B PE3YJILTATEC KOTOpOﬁ 06pa3YIOTC$I JABC COJIM U
BOJa, a BBIACIICHUC I'a3da HC IMPOUCXOAWT, U 3AlMUIINTC YPaBHCHHUE 3TOM pCaKuru. CocraBkTe

SHGKTpOHHHﬁ 6anch, YKAKHUTC OKHCJIUTEIIb U BOCCTAHOBHUTCIIb.

7. Jlns BBINIOJIHEHMsI 3aJaHUs HCIOJIB3YyUTE CIENYIOIIUN IEepeYeHb BELICCTB: KPEMHUMU,
KapOoHar Harpus, xuopuna mutws, xmopua Meau(ll), asornas kucnora. JlomycTumo
HCIIOJIb30BaHUE BOJIHBIX PACTBOPOB BEILIECTB.

W3 npeayioxeHHOro nepedHs BIOepUTe CONb M BELIECTBO, BCTYMAIOLIEE C HEW B pEaKIUIo
HOHHOTO OOMEHa, B XOZ€ KOTOPOM BbLAENAETCS ra3. 3alMIIUTE MOJIEKYISIPHOE, MOJHOE U

COKpAIIEHHOE HOHHOE YPAaBHEHHS PEAKIIMU C y4aCTHEM BHIOPAaHHBIX BEIIECTB.

8. Harpuii coxmim B u30bITKe Kuciopona. [lomyueHHOE BeIecTBO pacTBOPHIN B pacTBOpeE
[IEpMaHIaHaTa Kajlds, MOJKHUCIIEHHOIO CEpHOM KHUCIOTOM. BbAenuBIIMIICA Ta3 CMELAIH C
npuToM. IloiydeHHO€e TBEp10€ BENIECTBO IOMECTHIIA B PACTBOP HOAOBOAOPOIHON KHUCIIOTHI.

Hanumure ypaBHeHUs! 4eThIPEX OMUCAHHBIX PEaKIIH.

9. Cwmecp coneit nHurpara xpoma(lll) m HuTpuTa amMMOHHSA NPOKAIWIH, TMPU ITOM
oOpazoBajach cMech ra3oB o0bemMoM 16,8 11, B KOTOPOM COOTHOIIEHHE YKCIIa aTOMOB a30Ta K

YHUCITy aTOMOB Kuciopoza cocrasuia 10:3. Onpenenure Macchl CoJieid B CMECH.

B orBere 3anumuTe ypaBHEHUsI PEaKLUN, KOTOPHIE YKa3aHbl B YCIOBUU 3aJ1a4M, U IPUBEIUTE
BCe HEOOXOAMMBIEC BBIYHCICHHS (B XOJE€ PACUYETOB TaM, Ie TpeOyeTcst, OKPYIISHTE A0 COTHIX,

yKa3bIBalTe eIUHUIIBI U3MEPEHHsI U 0003HAUEHUsI UCKOMBIX (PM3MYECKHUX BEJIMYUH).

10. IIpu cropanuu 1,8 r opranuueckoro BemectBa A momyuunu 1,68 1 yriekuciaoro rasa
(my.) m 0,9 r Bompl. M3BecTHOo, uTO BemiecTBO A oOpasyeTcss Npu B3aMMOAEHCTBUU
THAPOKCUIBLHOTO coenuHeHust b ¢ oxcumom meau(Il), a Taxke BCcTymaeT B peakluio ¢

ruapokcuom nuamuacepeopa(l) B coorHomenuu 1:4.

Ha ocnoBannu JAaHHBIX YCJIOBUS 3alaHUSA:
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1) npoBeauTe HEOOXOAUMBIE BBIYMCICHUS (YKa3bIBalTEe €AMHULBI U3MEPEHUS U 0003HAUCHUS
MCKOMBIX (DU3MYECKUX BEJIMYHH) U YCTAHOBUTE MOJIEKYIISIPHYIO (OpPMYITy BellecTBa A;

2) cocTaBbT€ BO3MOXKHYIO CTPYKTypHYIO (opMyly BemiectBa A, KOTOpas OJHO3HAYHO
OTpa)kaeT MOPSJOK CBSI3U aTOMOB B €r0 MOJIEKYIIE;

3) HanMIIMTE ypaBHEHHE peakiMM BelecTBa A ¢ M30BITKOM rujpokcuaa auamuHcepeopa(l)

(Mcnonb3yHTe CTPYKTYPHBIE (POPMYIIBI OPraHMUECKUX BELIECTB).
2.4. MeTogu4eckue MaTepuaJbl

MeTonuueckoe odecriedeHre MPOrpaMMbl BKJIIOYAET:

— 3aHATHSA, pa3MelIeHHbIC Ha 00pa3oBarenbHol ardopme https://umschool.net;

— IMPaKTUYECKHE 3aJ[aHUsl, OLIECHOYHBIC MaTEPHaIbl IO TIPOMEKYTOUHOM aTTECTAIUH,
pa3MeIIeHHbBIC Ha aJanTUBHON 00pa3oBaTebHOM matdopme https://umschool.net;
— METOOWYECKHE TOCOOMS JUIsi CaMOCTOATEIbHOM MPOpPadOTKH TEM MPOTrPaMMBI,

pacrnoioKeHHbIe Ha aJJalTUBHON 00pa30BaTeNIbHOI mIaTgopme.

[To permennto nmpenogaBaress MOTYT OBITh UCTIONH30BAHBI MHBIC YUECOHBIEC M METOTUICCKUE
MaTepHaibl, COOTBETCTBYIOIIME TPEOOBaHUSIM oOecredeHus1 HH(OOPMAITMOHHON
0e30macHOCTH 00yUaromuxcs (MepeueHb COOTBETCTBYIONIUX MAaTEPUAJIOB M 3JIEKTPOHHBIX

o0pa3oBarebHbIX pecypcoB npezcTasieH B [Ipunoxenun 2).
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IIpuioxkenue 1. Kanengapuo-y4yeOHblii rpadpux

/lara u Bpems YpoBennb KoJ1-Bo dopma
Ne dopma
NpoBeeHns ocBoenuss | HammeHoBaHMe TeMbl ITonpoOHoe onucanue 4yacoB (B aK. NPOBEePKH
nn 3aHATHUS
3aHATHSA TeMBbI yacax) 3HAHMH
Monyinb 0. Kak 3anumarbcst Ha OCHOBHOM Kypce?
Kak BbDKaTh Makcumym
1. Urons Teopus bazoBblii 3HAKOMCTBO yYE€HHKA C COACP)KaHUEM Kypca. 0.1 —
n3 JleTHel MoAroTOBKH
Monynsb 1. CekpeTsl yCreuHoi NoaroToBKu
Ha sToMm 3aHsATHU ThI y3HAEIlIb MTOJIE3HBIE COBETHI,
Kaxk cmars EI'D o KOTOpBIE MOMOTYT Tebe CAeNaTh CBOIO MOJATOTOBKY
2. Uronb Teopust bazoBbIit 1.6 A3
xumuu Ha 90+ GasnoB? MaKCUMAaJIBHO 3P PEKTUBHOM, KaK OBICTPO
3alIOMHHATH TEOPHUIO U HE 3a0bIBaTh €e.
Mognyins 2. Heopranuueckast Xumus
Knaccudukanus u Ha »Tom 3aHsATHH MBI H3y4UM KiIacCU(DUKAINIO U
CoBMmenieHH HOMEHKJIaTypa HOMEHKJIaTYpy HEOPraHUYECKUX BEIIECTB, HAYYUMCS
3. Hrons bazosBrli 2,7 113
It (T+1) HEOPraHUYECKUX OIIPEACIIATH IIPOCTHIE U CI0KHBIE BEIICCTBA.
BELIECTB [To3HakOMUMCS C OCHOBHBIMH KJIacCaMU
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HEOpPraHWYeCKux coeanHeHuil. [lomyyennpie 3HaHuA

3aKpCIIMM Ha IMPAaKTHUKE.

OcHOBaHH: CBOWCTBA U

N3yuaem knaccudukaiuio 0CHOBaHUM, X
XUMHUYECKHE U (PU3MUECKHe CBOMCTBA U 001IHe

CIIOCOOBI TTOTyYeHHUsl. 3HAKOMUMCS CO IIET0YaMU,

CoBMeleHH
Uronb bazoBsrit XUMUYECKHI TUAPOKCUIOM AMMOHHS ¥ TPUBHATBHBIMU 2 3
Bl (T+10)
9KCIEPUMEHT Ha3BaHUAMHU OCHOBaHUU. [lomyueHHbIe 3HAHUS
3aKperisieM Ha npaktuke. [IpoBogum xumudeckue
OMBITHI C OCHOBAHUSIMU
Paszbupaem kinaccu(uKammio KUCIOT, CUIIbHBIC U
cnabple KUCIIOTHI, UX Ha3BaHUS, UX XUMHUYECKUEC U
(hU3UYEeCKUE CBOWCTBA U OOIIHE CIIOCOOBI
Kucnotsr: cBoiicTBa 1
CoBMmenieHH noiydeHus. M3ydaem ocoOble cBoiicTBa
Hronb bazoBbrit XUMHUYESCKUI 2 113
It (T+10) KOHLIEHTPUPOBAHHOU CEPHOU U a30THOM KHUCIIOT.
SKCIEPUMEHT
3akperuisieM U3y4yeHHbI MaTepua, pelias TUIIOBbIe
3aganusg EI'D. [IpoBoayuM XUMUYECKUE OMBITHI C
KHCJIOTaMHU
Paz0bupaem xapakTepuCTHKY, XHMHUUECKHE CBONCTBA
CoBMmenieHH AmporepHbie
Hronb ba3oBbIit U CTIOCOOBI OTYYEHHUsI aM(POTEPHBIX THIPOKCH/IOB. 1.9 A3
Bl (T+10) TUIPOKCU/BI: CBOMCTBA U

N3yuaeM 0cOOEHHOCTH pEaKIHii CO IIEI0YaMH B
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XUMHUYECKHUH pacTBOpE U B paciuiaBe. 3aKperisieM U3yUeHHbIN
JKCIIEPUMEHT Marepual, pemas Tunossle 3ananus EI'D. [Iposogum
XMUMHUYECKHE OMBITHI C aM()OTEPHBIMH I'MJIPOKCHIAMHU
[ToBTOpsieM Te€OpHIO MO KIaCCUPHUKALIMU U
[IpakTuka no HOMEHKJIaType HEOPraHN4ECKUX BELIECTB,
7. Hronb [IpakTuka ba3zoBsI1it HEOpPraHUKe ¢ OCHOBaHHUSM, KUCJIOTaM U aM(POTEPHBIM 2,8 A3
MPOBEJICHUEM ONBITOB | THApokcuaam. Pemaem tunossle 3aganust KM EI'D
Y TIPOBOJUM XUMUYECKUE OTIBITHI.
Pazbupaem 00111y10 XapaKTEepUCTUKY COJIEH, H3ydaem
Comnu: cBoiicTBa U UX OCHOBHbBIE CBOMCTBA, 3HAKOMUMCS C
CoBMmelieHH
8. ABrycr ba3oBsIit XUMHYECKUU TPUBUAIBHBIMU Ha3BaHUSAMU COJIeH. 3aKperisieM 2 A3
Bl (T+10)
JKCIEPUMEHT TEOpHIO Ha npakTuke. [IpoBonuM xumuueckue
OIIBITHI C COISIMU
[ToBrOpsiem Teopuro 1o cosAM. PentaeM TunoBeie
IIpakTHka no cossm ¢
9. ABsrycr [IpakTuka ba3zoBbIit 3ananus KUM EI'D u npoBoauM XUMHUYECKHE 3,1 A3
IIPOBEJICHUEM OIBITOB
OTIBITHI.
Monyns 3. PacueTHbie 3agaun
CoBMmelieHH ITonpoOHO n3yuaem Bce HEOOX0oUMBbIE (POPMYJIBI U
10. ABrycr baszosbiii | OcHOBBI pemieHus 3a1a4 2 A3
Bl (T-+10) aJITOPUTM NPOBEIEHUS PACUETOB IO YPABHEHUIO

19




peaxmn. Ocoboe BHIMaHuE yaesnsieM 0(hOpMIICHHIO,
YTO TOYHO TPUTOIUTCS TIPH 3aMUCH PEIICHHI
3a7aHui BTopoil yacTu. [lonyyeHHble 3HAaHUS

3aKpCIMM Ha ITPAKTUKE.

I1.

ABrycr

[IpakTuka

bazosriit

Perenne kimaccudeckux

PaCUYCTHBIX 3a1a4

[ToBTOpsieM U 3aKperuIsieM MaTepUall o TEME
«OcHoBHI perieHust 3anaa». Pemaem 3aganus KUM

EI'D Ne28.

3,3

I3

12.

ABrycr

CoBMelteHH

Bl (T+10)

bazosniit

3agaun Ha U30BITOK U

HEI0CTATOK

Ha 3ToM 3aHSATHH yYHMCs peliaTh YCI0KHCHHBIS
BapUAHThI KJIACCUYUECKHUX PACUCTHBIX 33134 MPU
U30BITKE/HEJOCTATKE peareHTa. Y3HaeMm, Kak
oTpenesaTh N30BITOK/HEAOCTATOK PEareHTa 1 Kak 3TO
BJIMSICT Ha XOJ] PEIICHHMS 3a/1a4H. 3aKperisieM

TIOJTyYCHHBIC HABBIKU Ha IIPAKTUKE.

3,1

A3

13.

ABsrycr

[IpakTuka

bazosniit

[IpakTuka no 3amgagam

[ToBTOpsiem u 3akperuisieM MaTepual o TemMe
«3amaun Ha U30BITOK U HEIOCTATOKY. Perraem

saganug KM EI'D Ne28.

3,3

I3
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IIpunoxenne 2. [lepeyeHb peKOMeH/10BAHHBIX Y4eOHBIX 1 METOAUYECKHX

MAaTepHuaJI0B, J1eKTPOHHBIX 00pa3oBaTeJbHbIX pecypcos (JOP)

Y4yeOHas quTEpPaATYpPa U A0NOJHHUTEIbHbIE 00pa30BaTe/IbHbIE PeCyPChI:
o Tabpuensn O.C, OctpoymoB WN.I., CrnagkoB C.A. Xummus. 11 xmacc. YueOHUK.

AxuunonepHoe obmectBo «M3narensctBo «IIpocemenuey», 2025 .

e Epemun B.B., Kyzpmenko H.E., Jlpoznos A.A., u apyrue; noa peaaxuueit Jlynuna
B.B.. Xumus; yrmyonenHoe nzydenue. 11 kmace. YueOHUK. AKIIMOHEPHOE OOIIECTBO

«M3narensctBO «lIpocBemenne», 2025 .

HNuTepHeT-pecypcenl:
e Poccuiickas snekTpoHHas mkoia. Xumus 11 knacc. [DneKTpoHHBbIH pecypc]| —

https://resh.edu.ru/subject/29/11/

e ChemNet: mopTan GpyHIaMEHTATBHOTO XMMHYECKOTO 00pa30BaHus [DIEKTPOHHBII

pecypc] — https://www.chem.msu.ru/

e OCHOBBI XUMUHU: 00pa30BaTEIbHBINA CAUT JIJIS IIKOJFHUKOB U CTY/ICHTOB
[DnexTponnsIii pecypc] — http://www.hemi.nsu.ru/
e WebElements: oHTaliH-CITPaBOYHUK XUMHUYECKUX JIEMEHTOB [ DIEKTPOHHBIN

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