YacTHoE YUYPECKICHUE TONMOJTHUTEIABHOTO 06[!330B3HI/IH

«OHIaHH-IIK0J1a HOATOTOBKH K dKk3aMeHaM «YMHAS ITKOJIA»

PACCMOTPEHO YTBEPX]JIAIO
[lemaroruyecKuM COBETOM PykoBomuTens ynpaBieHus
UV 10 «OHmaiH-1IKoIa TTOTOTOBKH
K 3k3ameHaM «Y MHAS [IIKOJIA»

Yacthoe

7 ﬂ@u Fef.‘t. %
) V —ZgaK3amenaM « YMHA S HIKOJIA»

Tpotokon Ne 07/26 / o pyicls Ne 200/26 ot 10.03.2026 T.).
«10» mapra 2026 r. Onnaeanona 3| Marocumesnosa J1.D.

HEBS
5 NOATOTOBKU K ZK3aMeHaMm ‘g H

i) O Py}

\\ © \WYMHAR ILKOAAY o
>\ orpH 1211600062992 / </ /
N\ \HH 165546272}/ /4

G

JTOIMOJITHUTEJBbHAS OBIIIEOBPA3OBATEJIbHASI
(OBLIEPA3BBHUBAIOIIIAS) ITIPOTPAMMA
«FOJIOBOM KYPC. XUMMS. Ne2»

(9 KJIACC)

dopma obyuenus: oUHas;

Yposenv npoepammol: 6a30BBIi; .

Bospacm obyuarowuxcs: 14-16 ner;

Cpox peanuzayuu: 8,5 mecsitieB; 216 akagemudeckux yacos (2026-2027

TO).

r. Kazann, 2026 1.



Pazjien 1. Komniieke 0CHOBHBIX XapaAKTEPUCTHK MPOTrPaMMBbI
1.1. [TossicHuTeNbHAS 3amKCKa

1.1.1. AxkTyanpHOCTb

1.1.2. OtnuuurenbHble 0COOEHHOCTH IPOrpaMMBbl U HOBU3HA
1.1.3. Anpecar nporpamMmmsbl

1.1.4. ®opma oOyueHus

1.1.5. O6wem IIporpammsl

1.1.6. OcobGeHHOCTH OpraHu3aui 00Pa30BaTEILHOTO IIpolecca
1.1.6.1. ®opma peanuzanuu [IporpamMmmsl

1.1.6.2. OpranuzanioHHble GOpMbI 00yUeHHS

1.1.6.3. Pexxum 3ausaTuii

1.2. Ilens 1 3aqa4u IpOrpamMMBel
1.2.1. Henp [Iporpammbl
1.2.2. 3agaun IIporpammel
JlocTrkeHre OCHOBHBIX 1iesiel [IporpaMmsl IipearnonaraeT peeHmue Cleayonmx
B3aMMOCBSI3aHHBIX 3a7a4.
1.2.2.1 IIpeameTHbIE
1.2.2.2. MeranpenMeTHble
1.2.2.3 JInuHOCTHBIE
1.3. ConepraHue nporpamMmmsl
1.4. [lnanupyemMble pe3yIbTaThl
1.4.1. JInyHOCTHBIE pE3yabTATHI
1.4.2. MetamnpeMeTHbIE PE3YIbTaThI

1.4.3. IlpenmeTHblE pe3yabTaThl

Pasnen 2. Kommieke oprann3anoOHHO-NIEIArOrH4eCKUX YCJI0BUH

2.1. KanengapHsiii yueOHBbI rpaduk

2.2. YcnoBus peanu3ainy TporpaMmbl
2.2.1. MarepuaabHO-TEXHUYECKOE 00eCIIeUCHUE
2.2.2. UnpopmannoHHoe odbecrieueHue

2.2.3. KagpoBoe obecriedeHre MporpaMMmal:



2.3. ®opMBbI KOHTPOJISL U aTTeCTalluu
2.3.1 OueHouyHble MaTepUabl
2.4. Meroauueckue MaTepuasl
2.4.1. Metonpl oOyueHus:
2.4.1.1. ITo uctrounrkam u crnocodam repeaadyu HHGHOPMAIIIH:
2.4.1.2. Ilo xapakTepy METO/I0B [TI03HABATEIBLHOM JESITEIIbHOCTH:
2.4.1.3. Ilo xapakrepy IesSTEIbHOCTH O0YYAFOIINXCS:
2.4.1.4. 1o xapakTepy IUIaKTUYECKUX 3a]1a4:
2.4.2. MeTonnl BOCIIUTAHUS:

2.4.3. Ilenarornueckue TEXHOJIOTHH
IIpuaoxenue 1. Kanengapuo-yue0Hblii rpapuk

Hpu.nomeﬂue 2. Hepeqem) PE€KOMEHIAOBAHHBIX y‘leﬁHle U METOAMIECCKUX MATECPHAJIOB,

3JIEKTPOHHBIX 00pa3oBaTe/bHbIX pecypcoB (JOP)



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

JloronHuTenbHas — o0mieoOpa3zoBarenbHas ~ MporpaMMa —  JIONOJHUTEIbHAs
obmeobpaszoBarenpHas (oOmiepa3BuBaromias) nporpamma «lomoBoit kype. Xummus. No2y (9
KJIacC) HampaBjeHa Ha YIOBJIETBOPEHHE 00pa30BaTeNbHBIX MOTPEOHOCTEN 00ydaromuxcs B
wiaHe noarotoBkn K OcHoBHOMYy locymapctBeHHOMy Ok3ameny (OI'D) mo xumwuw.
IIporpaMMa 103BOJISIET OOy4YarOIIMMCS  LI€JIEHANPABICHHO MCIOJIb30BaTh MaTepuabl
nporpaMMbl U (opmar oOyuyeHHs] KakK JOTOJIHHUTEIbHYIO IMOJATOTOBKY K TOCYJapCTBEHHOM
uToroBoi arrectaruu B (opmare OcHoBHOro l'ocymapctBeHHoro Dk3amena (OI'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 oOydarommxcst 14— 16 net u copmupoBaHa ¢ y4eToM
TICUXOJIOTO-TIEIATOTHYECKUX 0COOEHHOCTEH pa3BuTus aereid. CocTaB Kypca XapakTepusyeTcs

KaK Pa3HOBO3PACTHBINA U IMOCTOSTHHBIM.
1.1.4. ®opma odyueHus

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

AIIEKTPOHHOTO OOYYEHUS.
1.1.5. O6bem IIporpammbl
[Iporpamma paccunrtana Ha 8,5 mecsiieB 00ydeHus:. O6beM MporpaMMbl COCTABIISIET

216 akaIieMUYECKUX 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

CucrteMaTu3MpoBaTh U yIIIyOUTh 3HaHUS YYaIMXCsl O BELECTBAX, UX COCTABE,
CBOMCTBAX M IPEBPALICHUAX, A TAKXKE O 3HAYCHUU XMMHUH B )KU3HU YEJIOBEKA U Pa3BUTUU
texHosorui. Ilporpamma HarmpasieHa Ha GOpPMUPOBAHHE MTPOUYHBIX MPEIMETHBIX
KOMIIETEHIMH, pa3BUTHE HABBIKOB PEIICHUs PACUETHBIX U KCIIEPUMEHTAJIBHBIX 33134 U

MOATOTOBKY K ycnemHou caade OI'D mo xumum.
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 BaKHEHIINEe XUMUYECKHUE TTOHSTHS,

® y3HAaTh OCHOBHBIE THUIIBl PEAKINI B HEOPraHUYECKON ¥ OPraHU4eCKON XUMUU;

® HayuyuThbCs TPUMEHATh mnepuonuueckuit 3akon J[.M. Menneneesa, Tabnuily
PacTBOPUMOCTH U Psii aKTUBHOCTH METAJIJIOB;

® HAyYUTHCS PACCUUTHIBATH MACCOBYIO JIOJIO AJIEMEHTA B COCIMHEHHH;

® Yy3HaTb OCHOBHBIE TEOPUM XHMHM: CTPOCHHS aToMa, XUMHYECKOH CBsI3H,
ANIEKTPOIUTHUYECKOM TUCCOLMALINN, CTPOEHUS] OPTaHNYECKUX COEANHEHNH;

® Yy3HAaTh KJIAaCCHU(PUKAIMI0 M HOMEHKJIATYpy HEOPraHMYeCKHX M OPraHu4ecKux
COCIUHEHHI;

® y3HaTh BELIECTBA U MaTEPUaJbl, IIUPOKO HCIIOIb3YEMBIE B IPAKTHKE;

® y3HaTh cHenu(uKy HOPMATUBHBIX aKTOB M KOHTPOJIBHO-U3MEPUTEIBHBIX
MatepuanoB Ha OI'D o xummumu.

® OBJIAJICTh OCHOBHBIMU XMMHYECKUMHU MOHATHAMH U JeUHULTUSIMY;

® OBJIAJICTh XUMUYECKON KOMIIETECHIIUEN BBIIYCKHUKOB IIPU BBINOJIHEHUH YacTu C
9K3aMEHAIIMOHHOHN paboThI.

® OBJIAJIETh IPOYHOMN 06a301 YMEHU MO cCUCTEMAaTU3alMK pa3HO00pa3HOH

XUMHUYECKON HHPOPMAIIUH.
1.2.2.2. MeTanpeamMeTHbIe

® Pa3BMBATh Y 00YUAIOIIMXCS CIOCOOHOCTh CAMOCTOSTEIBHO CTaBUTh YUEOHBIE 1IETIH,
(bopMynIHpoBaTh 3a/1auM, a TAKKE MOJAEPKUBATh HHTEPEC U MOTHUBALIMIO K ITO3HAHUIO.

® Pa3BMBATh JIOTMUECKOE U KPUTHUECKOE MBIIIEHHE, YMEHHE aHAJIN3UPOBATh,
KJIacCU(UIIUPOBATH, BBISBIATH 3aKOHOMEPHOCTH U CTPOUTH apIyMEHTUPOBaHHbIE BHIBOBI.

e ¢popmupoBaTh yMeHue 3(h(HEeKTUBHO MPUMEHSTh 3HAHUS M HABBIKH IS PELICHHUS
y4eOHBIX 3aJ1a4, BKJIFOYasi HECTAaHAAPTHBIE CUTYaIUH.

® pa3BMBaTh SMOLIMOHAJIbHBIN UHTEIJIEKT, HABBIKM KOMaHIHOW PabOThl, yMEHHE
JI0rOBapUBAaThCs, pelliaTh KOH(IUKTBI U apryMEHTHPOBATh CBOIO MO3UIIMIO.

® CrIocoOCTBOBATh Pa3BUTHIO YHHBEPCAIbHBIX HaBBIKOB X XI Beka, TAKUX Kak
caMOOpraHu3alys, KOMMYHHUKAIUsS U KOOIIEpaLysl.

® TIOBBIIIATH YPOBEHH MU(PPOBON IPaMOTHOCTH, 00yUdaTh 3P(HEKTHBHOMY

ucroip3oBannio MKT 1 monckoBBIX CUCTCM, a TAKXXC pa3BUBATb MCAUAKOMIICTCHIIUH.

1.2.2.3 JINYHOCTHBIE



® 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: Moynb OCBAIIEH 3HAKOMCTBY YYEHUKA C KYPCOM U C OCHOBAaMH 00y4YeHHS

IIpakTuka: —

Monyas 1. O0mas xumust

Teopusi: B nannom Mosyse pa3ouparorcs riaBHble 6a30BbIe MOHATHS B XUMUH. OcBanBaeTcs
HaBBIK paboThI ¢ Tabnuueit Menneneesa. M3ydaroTcst MOHATHS «XUMHUYECKAs CBSI3bY,
«CTEIEHb OKHUCIIEHUS» U «BAJIEHTHOCTB», OCHOBHBIE TUIIbI peakuuid. OTpabaTbIBacTCsl HABBIK
HanucaHusi GopMyIJl HEOPraHMYECKHUX BEIIECTB M YPAaBHUBAHHUE MTPOCTHIX PEaKIUH.
IIpakTuka: OtpadaTbiBaeM HaBBIKK pabOTHI ¢ TabnuIet MeHaeneeBa, pacCTaHOBKH CTETIEHU
OKHCJICHUS ¥ BAJICHTHOCTH aTOMOB XUMUYECKUX JIEMEHTOB, OIIPEEICHNS TUIIA XUMUYECKON

CBsA3HU B BCUICCTBC, Knaccn(bmcaum/l B€IICCTB U peaKuHﬁ, COCTAaBJICHUS IIOJTHOI'O 1



COKpPAICHHOI'O HOHHOI'O YPABHCHHS, a4 TAKKC YPABHUBAHUSA peaKHI/Iﬁ Ppas3’IM4HbIMHU

METOAAMU.

MO}Iy.]'[b 2. Heopralmqeclcaﬂ XUMHUSA: RKJIACCHI HCOPraHUYIECCKUX coeMHeHuil

Teopusi: B nannom Monysne pa30uparoTcsi XMMUYECKHE CBOMCTBA KJIACCOB HEOPTraHMYECKUX
BeecTB. OCBauBaeBAETCS HABBIK HAITMCAHUS YPAaBHEHNUN PEAKIMI C y4aCTHEM OKCHJIOB,
OCHOBaHUH, aM(OTEPHBIX THAPOKCHUIOB, KUCIIOT U coneil. Pazduparorcs 3amanust No§, Ne9,
Nol0 u Ne21 u3 OI'D no xumumu.

IIpakTuka: OTpabaTbiBaeM HaBBIKM HANMMCAHUS YPAaBHEHUN PEAKIUI ¢ ydacTHEM OKCHJIOB,
OCHOBaHUH, aM(pOTEPHBIX TUAPOKCHIOB, KHCIIOT U coyeid. PemaeM 3amanust Ha BHIOOD

NOoAXOAAIUX pCarcHTOB, a TAKIKC Ha COOTBECTCTBHUEC PCAICHTOB U MIPOAYKTOB PCaKINH.

Monyasb 3. XumMusi HeMeTaJJI0B

Teopusi: B nannom Moyse pa3ouparoTcst 0COOCHHOCTH XUMUHU HeMeTa1oB. OCBauBaIOTCS
XMMHYECKHE CBOMCTBA raJIOTeHOB, KUCIOPOa, Cephl, a30Ta, hochopa, yriiepoaa, KpeMHHUS H
ux coenuHennid. Pazouparorcs 3amanus Ne§, No9, No10 u Ne21 u3 OI'D no xumumu.
IIpakTuka: OTpabaTsiBaeM HaBBIKU HAMKMCAHUS YPAaBHEHUI peaKIfii ¢ yuacTUEM BOAOPOA,
raJIOTeHOB, KUCIIOPO/Ia, CEPHI, a30Ta, pocdopa, yriepoaa, KpeMHUS U UX COSTUHEHUH.
Perraem 3aianust Ha BRIOOP TOAXOSIINX PEareHTOB, a TAK)KE HA COOTBETCTBHE PEarcHTOB U

MIPOAYKTOB PEAKIIHH.

Monyas 4. XuMusi MeTaJI10B

Teopusi: B nanHOM Moyne 0cBanBarTCs 001IMe CBOMcTBAa MeTaoB. OTIENbHO
pa30buparoTcst 0COOCHHOCTH MPEBPAIIEHUH ¢ yIacTHEM aTFOMHUHHMS U kele3a. Pazouparorcs
3aganust Ne8, No9, Nel0 u Ne21 u3 OI'D mo xumuu.

IMpakTuka: OTpabarpiBacM HaBBIKM HAITMCAHUS YPAaBHEHUH PEAKIIMA ¢ y9aCTHEM
IIEJIOYHBIX, IEJIOYHO3EMENbHBIX METAJIIOB, a TAaK)Ke AJIFOMUHMS U kKejesa. PemaeM 3aganus
Ha BBI60p noAXoaAIUX pCarCcHTOB, a TaAKKC Ha COOTBETCTBHUEC PCArCHTOB U ITPOAYKTOB

PCaKIUH.

Monyas 5. KauecTBeHHbIE peakiiumn

Teopusi: B nanHOM MOysie OCBaMBalOTCsl KAYECTBEHHBIE PEAKIIMM HA HOHBI B
Heoprannueckor xumun. Pazoupatorcs Nel2 u Nel7 na OI'D mo xumum.

IIpakTuka: OGpabareiBaeM HABBIKH OIMPENEICHUS KAYE€CTBEHHBIX MPU3HAKOB B XMMHUYECKUX



pCaKIuAX. Pemaem 3aganus Ha OIIpCACIICHUEC IBECTOB OCAJIKOB, XapPAKTCPHUCTHK I'a30B,

HU3MCHCHHUS LIBCTA paCTBOPA, a TAKIKC PA3JIMIUS BCUICCTB M0 KAYCCTBCHHBIM ITPU3HAKAM.

Monyas 6. MaremaTuka B XUuMUM

Teopusi: B nanaoM Monyne pazouparotrcs pacuetHslie 3agaun. O003Ha4ar0TCs OCHOBHBIE
XUMHUYECKHE BEIMUMHBI, 0a30BbIe (POPMYIIBI TSl peeHus 3aaa4. Pazouparorcst crocoosl
BBIUMCIIEHUS Ha OCHOBE paboThl ¢ Y XP.

IIpakTuka: OTpabarsiBaeM HaBBIKM ONPEICICHUS MAaCCOBOM JOJIM DJIEMEHTA B BEILIECTBE, a
TaK)Ke MAaCCOBOM JIOJIM BEIIECTBA B CMecH. PemaeM 3ajaun Ha pacyeT 1Mo ypaBHEHHIO

peaKIuu.

Monyab 7. XumMus 4 KU3Hb

Teopusi: B nanHOM Momysie pa30upaercsi TeXHUKa 0€30MacCHOCTH MpH paboTe ¢ BEleCTBaMu
B 1abopaTopuu u B OBITY, a TaKXkKe TabOpaTopHOE 00OPYIOBAHKIE U METOIBI PaOOTHI C
BEIIIECTBAMH B IIKOJIBHOM JTabopaTopuu. M3ydaroTcst cmocoObl pa3aesieHust CMecei.
Paz0uparoTcsi BOMpOCHI IKOJIOTUIECKOM 0€30MTaCHOCTH, CBA3aHHBIC C XUMHYECKON
MPOMBIIIIJICHHOCTBIO.

IMpakTuka: Pemaem 3aiaHus Ha ONpe/ielICHUE BEPHOTO CIIOCO0a Pa3eICHUS] CMECH,
HUCITIOJIB30BAHUSA XUMHUYCCKOT'O O60p}UIOBaHI/I$I, a TaAKXKE Ha pa60Ty C XUMHUYCCKUMU

B€IICCTBAMHU B 6BITy W MMPOMBINIJICHHOCTH.

Monayas 8. dxkcniepuMeHT

Teopusi: B nanHoM Monysie pa3oupaercs JimHuit 3amanuii Ne23. OcBanBaroTCs MpaBuiia
TEXHHUKU 0€30MacHOCTH MU paboTe ¢ BEUIECTBAMHU, a TaKKe BEpHOE oopmiteHue
AKCHEPUMEHTAIBHOM 3a1aum Ne23.

IpakTuka: Pemmaem 3a1anus Ha pa3iudue JIBYX BEIIECTB IPH TOMOIIN Ka4eCTBEHHOTO

aHaJIn3a B XOAC pC€aJIbHOI'0 SKCIICPUMCHTA.

Monyas 9. Pa36op ckaHOB U 3aJaHNi MPOLIUIOTO ro/ia

Teopusi: B nanHOM MOJTy/Ie YICHHKAM MPEIAraeTcs MOJIHBIA 0030p KPUTEPUEB OLICHKH
3aJlaHul BTOPOM YacTH, a TaK)K€ BO3MOKHOCTh TOCMOTPETh Ha pealibHble pabOThl yUEHUKOB
MPONUIBIX JeT. Takxke JaHHBIH MOIYNb coOpai B ce0e 3a1aHus MPOILIBIX JeT I UX
OTpabOTKU YYCHUKAMHU.

IpakTuka: OTpabarsiBaeM HaBBIKM BEPHOTO 0()OPMIICHUS 3a/IaHUi BTOPOH YacTH SK3aMeHa,
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a TaK)Ke CaMOINPOBEPKH B XOJ1€ PACCMOTPEHUS pabOT yUEHUKOB NPOIUIbIX JIET. Pemaem
3aJJaHMs Ha YpaBHUBAHHE PEAKIIMNA METOJIOM JIEKTPOHHOTO OanlaHca, peleHne
HEOPraHWYECKUX LIEMOYEK XMMUYECKHUX IIPEBPAILICHH, pacyeT 110 YPAaBHEHUIO XMMHUYECKOU

pC€aKkuru, pasiniue ABYX BCIUICCTB B XOA€ PCAJIbHOI'O SKCIICPUMEHTA.

Monyas 10. BBeneHue B OpraHn4ecKy0 XuMHI0

Teopus: /JaHHBII MOLY/Ib IPU3BAH O3HAKOMUTDH YUEHHUKOB C OCHOBHBIMU IOHATUAMU
OpPraHMYECKOM XMMHH, KOTOPbIE BBOJSATCS B ILIKOJIBHOM Nporpamme 9 knacca. B Hem
pa3duparoTcs 0COOCHHOCTH BaKHEHIIINX OPTraHUYECKUX COCIMHEHUI: MEeTaH, dTHIICH,
allCTWJICH, dTaHOJI, YKCyCHAasl KUCJIOTA.

IIpakTnka: Pemaem 3a1aHus Ha olpeesieHe H30MEePOB, HOMEHKIIATYPy U KIacCU(PUKALUIO

B OPraHUYECKOW XUMUHU.

Monayas 11. IIpoOHbIil BapuaHT

Teopusi: —
IIpakTnka: B 1anHOM Moayse ydamiiecs IpoBEpsIOT CBOU 3HAHMsI, pellast IpoOHbIe

BapuaHThl OI'D 1o xumumu.

KonTpoJs
Jlomarninue 3aanusi, IpoOHbIE BAPUAHTHI.
1.4. Ilnanupyembie pe3yJabTaTbl

HnaHpreMLIe PE3yibTaTbl — COBOKYITHOCTb MCTAIIPCAMCTHBIX U MMPEAMCTHBIX

KOMIETEHIUH, TproOpeTaeMbIX 00yJaromMuMuUcs B Xoze ocBoeHus [Iporpammel.
1.4.1. JInuHOCTHBIE pPe3y/bTAThI:

OOyJarouuics CMOXET:

® BOCIUTHIBATh YBAXHUTEIHLHOE U OTBETCTBEHHOE OTHOILIEHUE K CBOEMY OCO3HAHHOMY
BBIOODY;

® (hopMUPOBATH BHYTPEHHIOIO MO3UIUIO 00YYAIONIETOCs Ha YPOBHE TIOJI0KHTEIHLHOTO
OTHOIIICHUS K y4eOHOU JACSATSILHOCTH, TOTOBHOCTH M CITOCOOHOCTH K CAaMOPa3BUTHIO,
caM000pPa30BaHUIO, CAMOBBIPAKEHUIO U CaMOpeaTH3allHH;

® OPHEHTUPOBATh OOYYAIOUINXCS HAa TOHUMAHUE MPUYMH ycIexa B yueOHOM
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JeSATEIbHOCTH, OTBETCTBEHHOE OTHOILIEHHE K MPOLECCY U Pe3yNbTaTy CBOEH
NEeSATEIbHOCTH, B TOM YHUCJIE HA CAMOAHAJIN3 U CAMOKOHTPOJIb PE3yJIbTaTa, Ha aHaJu3
COOTBETCTBHSI PE3YJILTATOB TPEOOBAHUSAM ITOCTABIEHHON Y4eOHOU 11eNH;

® pa3BUBaTh OCO3HAHHOCTH BHIOOpA U MOCTPOEHUS HHANBUAYAIbHON TPAeKTOPUU
oOpa3oBaHus Ha 6a3e OPUEHTUPOBKHU B MUpe mpodeccuii u mpodecCuoHaNTbHBIX
MPEANOYTEHH, C Y4ETOM YCTOMYMBBIX [103HABATEIbHBIX UHTEPECOB;

e (opMHPOBATH LEIOCTHOE MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO Pa3BHUTHs HAyKU U OOIIECTBEHHOW MPAKTHKH, YUYUTHIBAIOIINE COITHATBHOE,
KyJIBTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOTO MUPA;

® (hopMUPOBATH KOMMYHHUKATUBHYIO KOMIIETEHTHOCTh B OOIIICHUH U COTPYIHUYECTBE
CO CBEPCTHHUKAaMHU, IETbMH CTapIIEro U MJIAALIErO BO3pacTa, B3pOCIbIMU B IIPOLIECCE

o0Opa3oBarelbHOMN, Y4eOHO-HCCIIe10BaTEIbCKON, TBOPUECKON U JPYTUX BUAOB JAESTEIbHOCTH.

1.4.2. MeTranpeaMeTHble pe3yibTaThl:

VYyamuecs CMOTyT:

® pa3BMBaTh y 00yUaIOLIMXCS CIOCOOHOCTh CAMOCTOSITENBHO CTAaBUTh YUeOHbBIE LIETH,
(bopMynupoBaTh 33a41, a TAKXKe MOJIEP)KUBATh HHTEPEC U MOTUBALIMIO K ITO3HAHHUIO.

® Pa3BUBATh JIOTUYECKOE U KPUTUUECKOE MBIIIJIEHUE, YMEHUE aHAIU3UPOBATh,
KJIaCCU(UIUPOBATh, BBISBISTH 3aKOHOMEPHOCTH U CTPOUTH ApIYMEHTHUPOBAHHBIE BBIBOIBI.

® (opmupoBaTh yMeHHUE 3(H(HEKTUBHO IPUMEHATh 3HaHUS M HABBIKY U1 PELICHUs
yueOHBIX 33714, BKJIIOYasi HECTaHAapTHbIE CUTYalllH.

® Pa3BMBATh SMOLIMOHAJIBHBIN UHTEIJIEKT, HABBIKM KOMaH/IHOW PabOThl, YMEHHE
JIOTOBAapUBAaTbhCs, PelIaTh KOHPIUKTHI U apTyMEHTUPOBATH CBOIO MO3UIIUIO.

® CITI0COOCTBOBATh PA3BUTHIO YHUBEPCATHHBIX HaBBIKOB X X| Beka, TAKUX Kak
caMOOpraHu3aIysl, KOMMYHHUKAIUS U KOOTepalys.

® TIOBBIIIATh YPOBEHB IIU(PPOBOI rPaMOTHOCTH, 00y4aTh 3()(HEeKTUBHOMY

ncnoab3oBaHnio KT 1 mOMCKOBBIX CUCTEM, @ TAKKE PA3BUBATH MEIHMAKOMIIETECHIIMH.

1.4.3. IlpenmeTHbIe pe3yJbTaThI:

VYyamuecs cMOryT:
® y3HAaTh OCHOBBI TEOPETHUECKON XUMUU;

® y3HATh NPECIAMCT XMMHHU, MCCTO XUMHUHU B €CCTCCTBO3HAHNU,
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® y3HATh BaKHEHIINEe XUMUYECKHUE TTOHSTHS,

® y3HaTh OCHOBHBIE TUIIBI PEAaKLUi B HEOPraHWYECKOM U OPraHNYeCKO XUMUH;

® HayuyuThbCs TPUMEHATh mnepuonuueckuit 3akon J[.M. Menneneesa, Tabnuily
pPacTBOPUMOCTH | PsiJT aKTUBHOCTH METAJIJIOB;

® HAyYUTHCS PACCUUTHIBATH MACCOBYIO JIOJIO AJIEMEHTA B COCIMHEHHH;

® y3HaThb OCHOBHbIE TEOPUU XHUMMHU: CTPOCHHS aromMa, XHMHUYECKOH CBs3H,
AIEKTPOIMTHUECKON IUCCOLUAINH, CTPOCHUSI OPTaHUYECKHUX COETNHEHHIA;

® y3HaTh KJIacCH(UKAIMIO W HOMEHKIATypy HEOPraHMYeCKHX W OPTraHUYeCKHX
COCIUHEHHI;

® y3HaTh BELIECTBA U MaTepUaJIbl, IIMPOKO UCIIOIb3YEMbIE B IPAKTUKE;

® y3HaTh cHenu(uKy HOPMATUBHBIX aKTOB M KOHTPOJIBHO-U3MEPUTEIBHBIX
MatepuanoB Ha OI'D o xummumu.

® OBJIAJICTh OCHOBHBIMU XMMHYECKUMHU MOHATHAMH U JeUHULTUSIMY;

® OBJIaJIeTh XUMUYECKON KOMIIETEHIIMEH BBIITYCKHUKOB ITPH BbINOJIHEHNH YacTu C
9K3aMEHAIIMOHHOHN paboThI.

® OBJIAJIETh IPOYHOMN 06a301 YMEHU MO cCUCTEMAaTU3alMK pa3HO00pa3HOH

XUMHUYECKO nHpOpMaLuu.

Paznes 2. Kommieke oprann3aniioOHHO-NEIArorn4ecKux ycJa0BUi

2.1. KanennapHslii yueOHblii rpaguk

Kanennapuslii yue6HbIN rpaduk COCTaBICH ¢ y4ETOM MHEHHH Y4aCTHUKOB
00pa3oBaTeIbHBIX OTHOIICHHUI U OTIPEAETSET NaThl Hauyada U OKOHYAHUS U
IIPOAOJKUTENBHOCTh O0YUYEHHMSI 110 IIPOTpamMMe.

Jlata Hauana kypca — 1 ceHTA0psI.

Jlata okoH4aHus Kypca — 15 mas.

Kanennapusiii yueOHbIi rpaduk npenacranieH B [Ipunoxenun 1.
2.2. Ycj10Bus peasin3aluy MporpamMmsl
2.2.1. MarepuaJIbHO-TEXHHYECKOe 0O0ecIedeHue

ITo anpecy mecra HaxoxaeHus opranuzauuu (420015, Pecniyonuka Tarapcran, r

Kazans, yn.Torons, 1. 3A, stax 3, momem. 1019) o6opynoBansl HEOOXOAUMBIMU
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TCXHUYCCKHUMH CPCACTBAMU pa601nzle MECTa HpeHOI[aBaTCHCﬁ, AJIMUHUCTPATUBHOI'O U

TCXHUYCCKOI'O IMEpCcoOHAlIa, IPOBCACH BLICOKOCKOpOCTHOf/'I KOpHOpaTI/IBHHﬁ HUHTCPHCT.

TpeGoBanuss K MUHMMAJIBHOMY MaTepUAJIbHO-TEXHUYECKOMY 00ecreyeHn o

[Ipu ocBoeHuu yueOHOTO MaTepuaa mocpeCTBOM IEKTPOHHON HH(OPMAIIMOHHO-
o0Opa3oBaTenbHOM cpelpl OpraHuM3alus JOBOAMT A0 TNOCTyMaloUmMx HHGopMauio o0
00s13aHHOCTSIX 00yUaIOIIMXCS TIPU OCBOCHUH MPOTPAMMBI UCTIONIb30BaTh CBOW TIEPCOHATBHBIH
KOMITbIOTEP/HOYTOYK € TOCTYIOM K ceTH «IHTepHET» B COOTBETCTBUU C PEKOMEHJOBAHHBIMU
TEXHUYECKUMH MapaMeTpaMHu:
— cucTeMa — 2-s1epHblil ipoueccop, 4 I'b noctynHoi namsary;
— OC — Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux;
— BeO-Opayzepsl — Edge, Apple Safari, Google Chrome, funexc bpaysep;
— HaJIM4YKMe yCTaHOBIEHHOTO (uieli-mieepa B BeO Opayzepe;
— CKOpocCTh Aoctyna k cetu «HTepHeT» — He MeHee 750 kbut/cek;

— HaJIM4KE 3BYKOBOM KapThl;

2.2.2. UndopmanmnoHHoe odecriedeHue

DOyHKIHOHMPOBAHME YIEKTPOHHOI NHGOPMAIMOHHO-00pa30BaTeJIbHOI Cpeabl:
Peanmmzanust mporpaMmbl  00€CTIEUMBACTCS JOCTYIIOM KaXKIIOTO OOydaromerocs K
y4eOHO-METOIMYECKIM MaTepHaiaM - TeKCTOBOM, rpaduuecKol, aynno-, BuaeonH(popmaun
no mporpamme depe3 cetb «MHTepHET» B pexume 24 yaca B CyTKH 7 JHEeH B Henenmo 0e3
ydyera 00beMOB TOTpeOnsieMoro Tpaduka 3a HCKIIOUEHHEM IEpPEepPBHIBOB Ui MPOBEACHHS
HEOOXOIMMBIX PEMOHTHBIX W TPO(PHUIAKTHUECKUX paboT Mpu 00eCredeHUN COBOKYITHOU
JOCTYITHOCTH YCIYI TOCPEICTBOM PErMCTpallud W IPeJOCTaBICHUS WHAMBUIYaTbHbIX
JIOTHHA | MapoJis o0ydaromuMes K oopazoBarensHoi miaardopme hitps:/umschool.net.
Jist yCTaHOBJICHUS TOATMHHOCTH JIMYHOCTH (MACHTU(UKAIIMN) 00yJaloLIerocs, BCeM
o0y4JaronrMcs, 3aperuCTPIPOBAHHBIM Ha 00pa3oBaTebHON T1aTdopme

https://umschool.net, mprucBanBarOTCs YHUKaIbHBIC UMEHA — UICHTU(UKATOPHI.

WnentudukaropoM o0ydaroLierocs sBIsieTCs JJOTUH M0JIb30BaTENsl, SIBISIOMUICS TMUYHBIM
ANIEKTPOHHBIM MOYTOBBIM aapecoM. O npussizan kK DO obyuaromierocs. Jis
ayTeHTHU(PHUKAINN 00yJarOLIerocs UCTIONb3YeTCs aTpUOYTUBHBINA UIEHTH(PHUKATOD —

YHUKAJIbHbBIN [1apOJIb.
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2.2.3. KaapoBoe ob0ecnieueHue nporpaMmbI:

Opranuzanusi, OCyLIECTBISIONIass 00pa30BaTeNbHYIO JESITEIbHOCTh, peaTH3yloIas
JIOTIOJIHUTENbHbBIE o0uieo0pa3oBaTebHbIE IIPOrpaMMbI — JIOTIOJIHUTENbHbBIE
oOliepa3BUBAIOIIME POrpaMMbl, YKOMIUIEKTOBaHA KBaJU(UIMPOBAHHBIMH  KaJIpaMH.
VYpoBeHb KBaMM(pHUKAIUK PAaOOTHUKOB OPraHHM3ALUH, OCYIICCTBISIOMIEH 00pa30BaTEIbHYIO
JesITeIbHOCTh, peaM3yIomieil JOMONHUTENbHbIE 00I1e00pa3oBaTeIbHble MPOrpaMMbl —
JOTIOJTHUTENBHBIE  00IIepa3BUBAIOIINE IPOTPAaMMBbI, COOTBETCTBYET KBAIU()UKAITMOHHBIM

XapaKTCpUCTUKaAM I10 COOTBeTCTBYIOHIefI JOJIKHOCTH.

TpeboBanus k kBanmmdukanuu I[lemarora MOMOTHUTEIHFHOTO OOpa30BaHMS: BBICIIEE
npodeccHoHaIbHOE 00pa30BaHKE WK cpe/iHee MpodeccuoHaibHOe 00pa3oBaHue B 00J1aCTH,
COOTBETCTBYIOUICH NPOPHUII0 KpPYKKA, CEKLUH, CTYIUH, KIyOHOr0O M HHOTO JIETCKOTO
oObeuHEHUsT 0e3 TpeAbsBICHUS TpeOOBaHWMI K CTaxy paboThl, OO BBICIIEE
npodeccuoHambHOe 00pa3oBaHUE WM cpefaHee TNpodeccuoHanmbHOE 00pa3oBaHUE U
JIOTIOJTHUTEIbHOE Tpod)ecCHoHaNbHOe 00pa3oBaHMe MO HamparieHHio "OOpa3zoBaHuE |

nenaroruka" 6e3 npenbsBiIeHUs TpeOOBaHUN K CTaXKy paOOTHI.
2.3. ®opMbl KOHTPOJISI H ATTECTALUH

[Ipu npoBenenun 3anstuit Ha moptaie https://umschool.net B hopmare 3anstuit ooparaas

CBA3b PCAJIU3YCTCA YCPEC3:

® O6IJ_I€HI/IC MMoCPECACTBOM MHTCPAKTHUBHOTO 4aTa,

® DCIICHHA MHTCPAKTHUBHBIX 3a4a4.

B nporpamme mpencTaBieHsl clieayomue GopMbl aTTeCTALUU:

® TeKYU.IPIfI KOHTPOJIb YCTICBACMOCTH Y€PEC3 BIITOJHCHUC JOMAIITHUX 33)13.HPII>1;

® [10XTANHBIN KOHTPOJIb YCIIEBAEMOCTH Yepe3 BHIMOIHEHNE TPOOHBIX BAPUAHTOB.
B nomamnue 3aganusa BXOIAT:

® 3371aHUs 110 KypCy Pa3IM4HOIO YPOBHS CIOKHOCTU C aBTOMATUYECKON ITPOBEPKOM:
3aJlaHus THIA «BBIOOP OJHOTO OTBETA U3 HECKOIBKHX», «BHIOOP HECKOIBKUX OTBETOB U3
HECKOJIBKHUX », «COOTHECEHHE MHOXKECTBY», «TEKCT C MPOITYCKaMI», «I10JI€ BBO/IA» U PYUHOU

IIPOBEPKOM: 3aJJaHUsl BTOPOI YacTH 3K3aMEHa.
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B npoGHbie BapraHThI BXOJAT:

® 331aHUJ 110 HpOfI,Z[GHHOMy pasacity TCM Kypca pasjindHOIro YpOBHS CJIIOKHOCTHU C

ABTOMAaTUYECKOM U pyYHOH IIPOBEPKOM.
2.3.1 OneHo4YHbIE MaTEepPHAJIBI

IIpumepHBbI NepeYyeHb 3aJaHUI /151 TPOBEAEeHUS TEKYIIero U MO3TANMHOI0 KOHTPOJIS:
1. Kakue nBa yTBep:KAECHHS SIBISIOTCS BEPHBIMH JJII XapaKTEPUCTUKH CEPbl U HEBEPHBIMU

JUIS XapaKTePUCTUKH aproHa?

1) DnexTpoHbI B aTOME PaCOI0KEHbI HA TPEX AEKTPOHHBIX CIIOSX.

2) XUMHYECKHUH AIIEMEHT 00pa3yeT JeTydee BOJOPOAHOE coeanHeHue Buaa H20.
3) DneMeHT UMeeT 3aroJHEHHBI BHEITHUI CIOM.

4) XUMHUYECKUH AIIEMEHT UMEET BAJICHTHBIX 3JIEKTPOHOB

5) CooTBeTCTBYyOLIEE MPOCTOE BELUIECTBO MPH H. Y. SIBISETCS Fa30M.

3anuiny HoMepa BEIOpAaHHBIX OTBETOB B MOPSIIKE BO3pacTaHus 0e3 3HAKOB MpErUHAHUS.

2. B u30bITOK cepHOil kucnotsl npuiauiu 208 T pacTBopa xjopuaa 0apus ¢ MacCOBOM J10Jei
10%. Beruncnute maccy 00pa3oBaBIIErocs 0cajika (B rpaMmax).

B orBere 3amummTe ypaBHEHUE pEaKIUU, O KOTOPOW MJET peyb B YCJIOBHM 3aJay, U
NIPUBEANTE BCE HEOOXOAUMBbIC BBIYUCIEHMS (yKa3blBalTEe €IMHHIIBI U3MEPEHHUs] MCKOMBIX

(bU3NYEeCKUX BETUYHH).

3. Pacnonoxxure JaHHBIE XUMHUYECKUE DIIEMEHTHI:
H)C 2)Li 3)0
B MOPSAKE YMEHBIIECHUS UX AIEKTPOOTPULIATEIbHOCTH.

3anummre HOMEpa 3JICMCHTOB B COOTBCTCTBYIOLIEM IMOPAIKE.

4. ®ochar maraus — xumuueckoe coeauHenne Mg3(PO4)2, ucnonb3yercss B KayecTBe
MUILEBOM 100aBKH KaK PErysasiTop KUCIOTHOCTH, NMPENATCTBYET CIEKHUBAHUIO U KOMKOBAaHUIO

CBIITYYHUX BCILICCTB.

Brraucnute B MpoIeHTax MacCoBYIO JIOJIO KUCIOpoa B (hocdare MarHus. 3aruiimTe Yuciio ¢

TOYHOCTBIO 1O I CJIbIX.
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5. ®ocdar maruus — xumuueckoe coenuHeHue Mg3(PO4)2, ucnonb3yeTcss B KauecTBe
MUIIEBON T00ABKU KaK PErylsaTOp KUCIOTHOCTHU, MPEMSTCTBYET CICKUBAHUIO U KOMKOBAHHUIO

CBIITYYHUX BCIICCTB.

Jljis MpUroTOBIIEHUS OJHOW MapTUM KoHcepBOB HeoOxomumo 10 r gocdara marnus. Kakas
Macca (B rpaMmax) KUCJIOpoJa COAEPKUTCSA B MOpLUM docdara MarHus JUist AEBATH NapTU

KOHCCpBOB? 3aluIInTe YUCI0 C TOUHOCTHIO A0 IOEJIbIX.

6. Hcmonb3ys MeTOA SIEKTPOHHOrO OanaHca, paccTaBbTe KOA(PQHUIMEHTH B YpPaBHEHUH
pEaKIHM, CXeMa KOTOPOM:
KMnO, + HCIl = MnCl, + Cl, + KCI + H,O

OHpe)IeJ'II/ITe OKHUCIHNTCIIb U BOCCTAHOBUTCIIb.

7. aH pacTBOp XJOpHIa aTIOMHHUS, a TakKe HAOOp CIEMYIOIIMX PEaKTUBOB: PACTBOPEI
NEepOKCcHIa BOAOPOaa, TUAPOKcHaa Harpusd, cynbdara xenesa(ll), pocdara kanms, cyasdara
AMMOHUSL.

I/ICHOHB3YSI TOJIBKO PCAKTHUBBI W3 MPHUBCACHHOI'O ICPCUYHA, 3alMIIUTE MOJICKYJISAPHBIC
YpaBHEHUSI [BYX pEaKLMid, KOTOPbIE XapaKTEePU3YIOT XHMHYECKHE CBOWCTBA XJIOpHIA

AJIFTOMUHUS, U YKAKUTC IIPU3HAKU UX IIPOTCKAHUA.

8. lan pactBop Opomma Gapusi, a Takke HAOOp CIENYIOIUX PEAKTUBOB: BOJHBIC PACTBOPHI
HUTpaTa KaJus, XJOPHUIa JINTHs, HUTpaTa cepedpa, cyabdara Kalus U COJSTHOW KUCIOTHI.

Hcnonb3yst TONBKO pPEAaKTUBBI W3 MPHUBEAEHHOTO TMEPEYHS, 3alHIIUTE MOJEKYISIPHBIE
YpaBHEHHsI JIByX PEaKIIfid, KOTOPhIe XapaKTePU3yIOT XUMHUIECKHE CBOHCTBA OpomMuia Oapws,
U YKQXHUTE MPU3HAKU X MPOTEKaHWs (HAIW4YKMe/OTCYTCTBUE 3alaxa y rasa, [IBET OcajKa WU

pacTBopa).

9. Haiigure o6bem rasa (1mpH H. y.), KOTOPBINA BeIIEIWICS TpU 00paboTKe U30bITKa KapOoHaTa
kamus 365 r 10%-Horo pacTBopa COJISTHOW KUCIIOTHI.

B otBere 3amummTe ypaBHEHHE pEaKIMH, O KOTOPOH HIET pe4yb B YCJIOBUHU 3aJa4yd, U
NPUBEANTE BCE HEOOXOMUMBIC BBIYUCICHHS (YyKa3bIBalTE €IWHHIBI U3MEPEHHS] MCKOMBIX

(hUBUYECKUX BEITUYMH).

10. HMcnone3ys MeToi 3J€KTPOHHOro OanaHca, paccTaBbTe KOA()QHUIHEHTHl B ypaBHEHUU
peakuuu, cxema KOTOpOH:

HBr + KMnO, = Br, + MnBr, + KBr + H,0O
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Onpenenure OKUCIUTENh U BOCCTAHOBHUTEIb.
2.4. Metogu4eckne MaTepuaJibl

MeTtoanueckoe odecneyeHne MPpOrpaMMbl BKJIIOYAET:
— 3aHATHSA, pa3MelIeHHbIe Ha 00pa3oBarenbHol ardgopme https://umschool.net;
— IPaKTUYECKHE 3aJ[aHUsI, OLIEHOYHBIC MaTEePHaIbl IO TIPOMEKYTOTHOH aTTeCTAIIH,

pa3MelleHHbIe Ha aJalTUBHOM oOpa3oBaTenbHO miuardopme https://umschool.net;

— METOOUYeCKHe TOocoOus JUIsi CaMOCTOATENBbHOM MPOpadOTKM TEeM MpPOTpaMMBI,

pacIiooKEHHBIE Ha aalTHBHOW 00pa30BaTeIbHOM miardopme.

[To pemrenuro mpenogaBarelisi MOTYT OBITh HCIIOJIb30BaHbI HHBIE YUEOHBIE K METOJHUYECKHE
MarepHabl, COOTBETCTBYIOIINE TPEOOBAaHUAM oOecTiedeHNsT HHPOPMAITUOHHON
0e30macHOCTH 00y4aroImuXcs (MMepeYeHb COOTBETCTBYIOIIMX MAaTEPHAIIOB M JIEKTPOHHBIX

o0Opa3oBaTeIbHBIX PECYpCOB IpencTaBiieH B [Ipunoxkenuu 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
3aHATHUSA TeMblI yacax) 3HAHUI
Monyinb 0. Kak 3anumarbcst Ha OCHOBHOM Kypce?
Kak BbDKaTh Makcumym
1. Cents6pb Teopus bazoBblii 3HAKOMCTBO yYE€HHKA C COACP)KaHUEM Kypca. 0.1 —
13 OCHOBHOTO Kypca?
Monyne 1. O0mas xumust
Ha ypoke pa3z06uparorcst mpu3Haku XMMHYECKOTO
3aganue Nel.
CoBmMmenieHH BELIECTBA; IPU3HAKN XUMUYECKOIO 3JIEMEHTA.
2. CeHts0pb ba3oBelii | XMMHYECKOE BEIIECTBO U 2 A3
Bl (T+10) OtpabarbiBatorcs pasHble TUIbI Nel Ha OI'D 1o
XUMHUYECKHUH 271eMEHT
XUMUHU.
Ha ypoke pa3zbupaercsi cTpoeHue siipa, 0CBauBaloTCs
Bce o crpoenun snpa MOHSATHUS KIIPOTOHY, KHEUTPOH», «U30TOID.
3. CeHnTs0pb Teopus ba3zoBbliit 1 A3
TuTsE No2 OtpabareiBatorcst Tun Ne2 Ha OI'D no xumumu,
CBSI3aHHBIE CO CTPOEHUEM sI/Ipa.
CoBMeIeHH Bce 00 anmekrponax mmst Ha ypoxke pazOupaeTcst mOHSATHE «IJIEKTPOHY.
4. Cents6pb bazoBsrit 0.9 13
BIif (T-+10) Neo2 OcBauBaroTCsl HaBBIKHU OIpeIeTIeHHsI 00IIero yncia
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OJICKTPOHOB B aTOMC, a TAKXKC pacClpcACICHUC
OJICKTPOHOB I10 2JICKTPOHHBLIM CJIOSIM.

PaccmarpuBarorcst Tumbr Ne2.

Ha ypoxke pa3z6upatoTcs npaBuiia 3amoHeHHs

OneKTpoHHas
CoBMmenieHH AIIEKTPOHHOHN KOH(HUTypaluyu aToMOB M HOHOB, a
CeHts0pb bazoBbIit KOH(UTypanus. 2.8 A3
Bl (T+10) TaK)Ke NOHATHE BO30Y>KJIEHHOTO COCTOSTHUS aTOMa.
[TpakTuka mo No2
OtpabareiBaercsa Ne2 ma OI'D mo Xxumumu.
Ha 3aHATHN yYeHUKHN 3HAKOMATCA CO CTPYKTYpOI
Tabnuna Menneneesa Ha
CeHTs0pb Teopus ba3oBblit Tabnuubl MeHeneeBa: yqarcst pa3inyarh IPYIIIIbL, 1.1 A3
oros
HNOATPYIIIBI U IEPUOBI, METAJUIBI 1 HEMETAJIBI.
Ha ypoke pa3z6uparorcs 3akOHOMEPHOCTH NU3MEHEHUS
CoBMeleHH 3ananne Ne3.
Cents6pb bazoBbiii XapaKTepUCTUK aTOMOB B 3aBUCUMOCTH OT 2.3 A3
Bl (T+10) [Tepuonuueckuit 3ak0H
nonoxxenus 3nementa B [ICX0D.
Ha ypoxke pa3z6uparoTcst TUIIBI XUMHUYECKHX CBSI3€
CoBMmenieHH 3ananue NeS. i pemieHus Ne5 va OI'D o xumuu. YueHuku
CeHts0pb ba3oBsI1it 1.4 A3
Bl (T+10) XuMH4YECKas CBA3b y4arcs pas3jiMyarh BEUIECTBA C KOBAJIECHTHOW, NOHHOU
U METAJJIMYECKOH CBS3BIO.
Ha ypoke 3akpernisitorcss NpoiAeHHbBIE TEMbI
CeHTs0pb IIpakTuka ba3zoBslit ITpakTuka mo Ne5 2.1 A3

«XuUMHYECKas CBI3b» U ((KpI/ICTaJ'IJ'II/I‘-ICCKI/IG
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peleTk», a Takke orpadareiBaercs NeS Ha OI'D no

XHUMHU.

10.

Cents0pb

IIpakTuka

bazoBrrit

[IpakTuka no remam

MEcCiALa

Ha ypoxke orpabatsiBarorcst Nel, Ne2, No3 u No5 u3
KNMa OI'D o xumuu.

2.5

A3

11.

OxTs10pb

Teopus

bazosniit

CreneHp OKUCIICHUS

Ha ypoxke paz6upaercs MOHATHE «CTETIEHb
OKHCJIEHHS», U3Y4alOTCs IOCTOSIHHBIE CTETIEHU
OKHCJICHHUS aTOMOB B CJIOXHBIX BEILIECTBAX, a TAKKE
CHOCOOBI paCCTAaHOBKH CTENIEHN OKHCIICHHUS aTOMOB B

BCIICCTBAX.

1.2

A3

12.

OKTs10pb

Teopus

bazosniit

BanentHocth

Ha ypoke pazbupaercs MOHITHE «BAJICHTHOCTHY U
criocoOBbI €€ OTMpeIeIICH s IJIsi aTOMOB B MPOCTHIX U

CJIOKHBIX B€HICCTBaXx.

A3

13.

OkTs10pb

IIpakTuka

bazosriit

ITpaxTuka nmo Ne4

Ha ypoke 3akpemnsgercs npoiieHHas tema «CreneHpb
OKHUCJICHUS U BaJIEHTHOCTBY, a TAKXKe

orpabareiBaercs Ned Ha OI'D o xumum.

23

A3

14.

OxTs10pb

IIpakTuka

bazosniit

3aganue Ne6 aa OI'D 1o

XHUMHHN

Ha ypoxke otpabteiBaercs Ne6 u3 KMMa OI'D no

XUMHU.

23

A3
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15.

OxkTa0pn

Teopus

bazoBrrit

Oxkcuapl. OcHOBaHUS U
amdoTepHbIe

TUAPOKCH/IBI

Ha ypoke pazoupaercs kiaccupukanus u
HOMEHKJIaTypa OKCHJIOB, OCHOBAaHUN U aM(POTEpPHBIX
ruapokcuoB. OtpabdareiBaetcs Ne7 n3 KMMa OI'D

10 XUMUH.

1.4 13

16.

OKTs10pb

Teopus

bazosniit

Kucnots! u conu

Ha ypoke paz0oupaercs kiaccupukaius u
HOMEHKJIaTypa KUCIIOT U coneil. OtpabarsiBaercs Ne7

n3 KlMMa OI'D o xumMuu.

17.

OKTs10pB

Teopus

bazosniit

IlonsaTHEe 1 Ipu3HAKU

XMMHYECKON peaKiuu

Ha ypoxke pa3z6upatoTcs ciaeayronue noaTeMbl:
1. Xumuueckue u Gpu3n4YecKue sBICHUS
2. XuMu4eckas peakius, ee Npu3Haku

3. ba3zoBble ciocoObl ypaBHUBAHUSI XUMUYECKON

peaKnuu

1.1 13

18.

OxkTa0pn

Teopus

bazoBrrit

Knaccudukanun

XUMHNYCCKHUX peaKHHfI

Ha ypoke pa3z6uparorcs ciaenyromnme noJTeMbl:
1. Knaccudukarus Xum.peakiuii o TerioBoMy
s dekry 2. Kitaccudukamnust Xum.peakiuid 1mo
n3MeHeHuto CO aroMoB B BELIECTBAX 3.
Knaccudukanus XuM.peakiyii o HanpaBIeHHIO 4.
Knaccudukanus Xxum.peakiyii o arperaTHoMy
COCTOsIHUIO peareHToB 5. Knaccudukanus

XUM.pEaKIHUN 110 HAJTMYHIO KaTaau3aropa

1.4 13
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[Tpaktuka mo Ne7 u Nell |  Ha ypoxke orpabarsiBaetcst Ne7 u Nell uz KMMa

19. OxTs10pb [TpaxTuka bazoBbrit 2.8 A3
Ha OI'D no xumuu OI'D no xumuu.
Teopus Ha ypoxke pazOuparorcs clieayrome moaTeMbl:
20. OkTs10pb Teopus ba3zoBsliit JJIEKTPOIUTUYECKOU 1. ITonsiTHE «DNEKTPOIUTHYECKAS TUCCOLMALINAS 1 A3
JACCOLMALN 2. Teopus D1
Ha ypoxke pa3z0upatoTcst mpuMepsl U IpaBHia
CoBMmerieHH [Ipumeps! tuccounanuu
21. Oxkta0pn bazoBrrit JMCCOITUAITNH KHUCIIOT, OCHOBAHMUM, COJICH IS 1.2 13
Bl (T+10) Ha 3amanusx OI'D
pemienus Nel3 na OI'D o Xumuu.

ITpakTrka o Nel3 Ha Ha ypoxke otpa6teiBaercs Nel3 uz KMMa OI'D no

22. OkTs10pb [IpakTuka ba3oBbIit 23 A3
OI'D o xumuu XUMHH.
Cxema u mpU3HaAK1 Ha ypoke pa30uparorcs CiaeIyrome moITeMbI:
23. Hos16ps Teopus ba3zoBsI1it peaKuuii HOHHOTO 1. [lonstue «Peakuyu HOHHOTO OOMEHa» 1.2 A3
oOMeHa 2. IIpuznaku u ycnoBus nporekanus PO
Ha ypoke ocBauBaeTcs HaBbIK HallMCAHUS MTOJIHOTO U
CoBMellieHH [TonHoe u cokpaleHHoe
24. Hos6pb ba3oBbl1i1 COKpAICHHOIO HOHHBIX YPABIHEHUN VISl PELLICHUS 1.1 A3
bl (T+1) HOHHOE YpaBHEHUE
3aIaHUTH ITIEPBOM U BTOPOU YaCTH.

[TpaxTuka no Nel4 Ha Ha ypoke otpa6tsiBaercs Nel4 uz KMMa OI'D no

25. Hos16ps IIpakTuka ba3zoBslit 2.5 A3

OI'D o xumMuu

XHUMHU.
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B nanHo¥ Teme pazOupaercs MoHsATHE 00

OKHCJIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX pCAKIIHAX. Ha

CoBMeleHH OKHCIIUTEIBLHO-BOCCTAHO
26. Hos6pb bazoBbiii YPOKE U3y4yaeTcsi CyTh IPOIIECCOB OKUCIIECHUS U 1.8 3
Bl (T-+10) BUTEJIbHBIE PEAKIIUU
BoccTaHoBieHus B OBP, a Takke naercs noHMMaHue
0 pOoJISIX OKUCTUTENS U BoccTaHOoBUTENsS B OBP.
Ha ypoxe usyuaercs cnocod pacCTaHOBKH
CoBmMmerieHH MeTon 351eKTPOHHOTO
27. Hos6pp bazoBsrit ko3¢ dunmertoB B OBP MeTomom 3mekTpoHHOTO 2.3 13
Bl (T+10) Oamanca
Oananca.
Monyns 2. Heoprannueckasi XuMusi: KJ1acChl HEOPraHMYECKUX COCTMHEHUI
XapakTepucTuka
CoBmMmenieHH Ha ypoxke pa3zbuparorcs knaccudukanus u
28. Hos16pn bazoBbrit okcusioB. CBoiicTBa 1.9 A3
bl (T-+10) XUMUYECKHE CBOMCTBA OCHOBHBIX OKCHJIOB.
OCHOBHBIX OKCHJ/IOB
CoBMmenieHH Ha ypoxe pa3z6uparorcs kiaccudukanus u
29. Hos6pb bazoBrlit Kucnorusle okcuabl 1 113
bIiA (T-+10) XMMHYECKHE CBONCTBA KUCIOTHBIX OKCUJIOB.
CoBmMmelieHH Ha ypoxke pa3z6upatorcs moHsatue «aMm@poTepHOCTb» U
30. Hos16pp ba3oBbI1it AM(poTepHbIe OKCHIBI 1.2 A3
Bl (T+10) XUMHYECKUE CBOICTBA aM(POTEPHBIX OKCHJIOB.
[IpaxTuka mo Ne§ Ha Ha ypoxe otpa6triBaercs Ne uz KlMMa OI'D no
31. Hos16ps IIpakTuka ba3zoBslit 2.3 A3

OI'D o xumwun | OKCHIBI

XHUMHU.
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XHUMHUYECKHE CBOUCTBA

B nanHoO# Teme pa3OuparoTcsi XMuMUYECKUE CBOMCTBA

32. Hos16pn Teopus ba3zoBbrit OCHOBaHUM U O0TpabaThIBAETCs HAIMCAHNE 1.3 3
OCHOBaHUU
YpaBHEHU peaklHii C HUMH.
Ha ypoke nsydaercs nepedeHb METAIIIOB U
33. Hos6pb Teopus ba3zoBbI1it [lenoun B OBP HEMETAJIJIOB, KOTOPBIE B3aUMOIEHCTBYIOT CO 1.1 A3
HIEI0YaMHu.
B nanHo# Teme pa3OuparoTcsi XMuMUYEeCKUe CBOMCTBA
AmMmdoTtepHbIe aM(pOTEepHBIX TUAPOKCUAOB. OnpenenstoTcs
34. Jexabpb Teopus ba3zoBsliit 1.5 A3
TUIPOKCH/IBI OCHOBHBIE OTINYHUS aM(POTEPHBIX THIPOKCUIOB OT
OCHOBAaHUM.
[Tpaktuka | OcHoBanus u| Ha ypoke oTpa®aThIBalOTCsl TEMBI «OCHOBAaHUS» U
35. Hexabpb [IpakTuka bazoBblii amdoTepHbIC «amdoTepHbIe TUIPOKCUABD B 3a1aHugIX Ne8, Ne9 u 2.7 A3
TUJIPOKCHU/IBI Nel0 ma OI'D mo xuMuH.
Ha ypoxke pa36uparoTcst XMMHYECKUE CBOMCTBa
Knaccudukanus Kucior.
KHCII0T. B yacTHOCTH onpenenstoTcs
36. Jlexabpp Teopus bazoseiii | OKB u PMO ¢ yuactuem 1.5 A3
KHCJIOTHO-OCHOBHBIE B3aUMOACHCTBUS U PEaKkuu
KHUCJIOT
HMOHHOTO OOMEHa C y4acTUEM KHUCIIOT.
Ha ypoke y4yeHuKH 3HaKOMSTCS C Kiaccudukanuen
B3aumozeiicTBre KUCIOT
37. Jexabpb Teopus bazoBblii KHUCJIIOT, KOTOpas IEJIUT UX HA KUCIIOTHI-OKUCIIUTEIN 1.2 A3

C MCTaJlllaMHU.

U KUCJIOTBI-HEeOKucIuTenu. Pasoupatorcs
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Tepmuueckoe

Pa3I0KCHUE KUCIIOT

O0COOEHHOCTHU B3aMMOJIEHCTBUS METAJNIOB C PA3HBIMU
BUJAMU KUCJIOT. Takxke pa3dupaercs TepMUYECKOE

Pa3JI0KCHUC erMHHCBOﬁ 1 a30THOM KHCJIOT.

38.

Jexabpb

[IpakTuka

bazosriit

[Ipaxruka | Kucnotsr

Ha ypoxe oTpaGarbIBatoTCsi TEMBI «OKCHIBDY,
«OCHOBaHUS», «aM(OTEpHBIC THAPOKCHIBD,
«xucaoThl» B 3aaHuax Ne§, Ne9, Ne10 u No21 Ha

OI'D o XxuMuH.

2.7

A3

39.

JexaOpb

Teopus

bazosniit

XMUMHYECKHE CBOMCTBA

CpEAHUX COJIEH

Ha ypoke pa3z6uparorcss OCHOBHbIC XUMUYECKHE
CBOMCTBA CPETHUX COJIEN: B3aMMOAEUCTBUE COJIEH C

OCHOBAaHUSAMMH, KUCJIOTAaMH, COJIAIMU, MCTAJlJIaMH.

1.3

A3

40.

Jexabpb

Teopus

bazoBrrit

Tepmonu3 comneit

Ha ypoxke pa3ouparorcst 0COOCHHOCTH Pa3JIOKECHHUS
pa3IUYHBIX COJICH MpHU HarpeBanuu. B ocoOeHHOCTH
yAeNseTcs BHUMaHUE TEPMUUECKOMY PA3I0KEHUIO

HUTPATOB.

1.1

A3

41.

Jexabpb

[IpakTuka

bazoBrrit

[IpakTuka Bcem

MPONJEHHBIM KJIacCaM

Ha ypoke oTpabaThiBatoTCs TEMBI «OKCUJIBI,
«OCHOBaHHs», «aM(pOTEPHBIE TUIPOKCUIBIY,
«KHUCIIOTBI» U «CpeHUE COMn» B 3aaaHusX Ne§, No9,

NelO u Ne21 ga OI'D o XxuMHuH.

A3
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Ha ypoxe pa3ouparorcst criocoObl MOy4IeHUS U

42. Jexabpb Teopus ba3zoBbrit Kucinblie conn XUMHUYECKHE CBOMCTBA KUCIBIX coe uist OI'D no 1.2 3
XUMUU.
Ha ypoxke pa3z6upatoTcst ciocoObl MosTyueHus U
43. Jexabpb Teopus bazoBblii KommuiekcHbie conu  |XMMUYECKHE CBOMCTBA KOMIUIEKCHBIX colier st OI'D 1.2 A3
10 XUMUHU.
Ha ypoxe oTpaGarbIBatoTCsi TEMBI «OKCUIBI»,
OO6mras mpakTUKa U
«OCHOBaHHS», «aM(OTepHbIE THAPOKCHUIIBD,
44. Jexabpb [IpakTuka ba3zoBsliit JKCIIEPUMEHTHI 3 A3
«KHUCIIOTEI» U «conm» B 3agaHusax Ne8, Ne9, Nel( u
Heopranuka
Ne21 na OI'D o xumuu
Monyns 3. XuMusi HEMETAIOB
Ha ypoke pa3zbuparorcs ciaenyromme noJreMbl:
1. XapakrepucTuka rajJoreHoB, Kak MpOCThIX
BELIECTB
CoBMmenieHH 2. XapakTepucTuka BOJI0po/ia, Kak IpOCTOro
45. SAuBapp bazoBsrit Bogopon. 'anorenst 2.8 A3
Bl (T+10) BEILIECTBA

3. X¥MMHYECKHE CBOMCTBA rajlOr€HOB
4. XuMu4eckue CBOMCTBa BOAOPO/Ia

5. CriocoOBbI MOTy4eHUs TAJIOTCHOB.
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Ha ypoxe pa3ouparorcsi cieayroniye moaTeMbl:

1. XapakrepucTrka rajioreHoBOA0pOaA0B

46. SuBapb Teopus bazoBbiii ["asniorenoBomOpOIBI . 1.2 3
2. X¥MHYeCKHEe CBOMCTBA raJIor€HOBOJIOPOJIOB
3. CriocoOb! moryyeHust raJloreHOBOJJOPOIOB.
Kucnoponconepxaruue Ha ypoxke npoxonarcs XuMHUY€CKHE CBONCTBA
47. SHBapp Teopus ba3oBbIit 1.1 A3
COEIMHEHUS TaJJOTEHOB KHCIIOPOJICOAEPKAIINX COCTUHEHUH IaJIOreHOB.
. IIpaktnka no VIIA Ha ypoke orpabarbiBatorcst Ne§, Ne9, Nel10, Ne20 u
48. SuBapb IIpakTuka bazoBblii 2.4 3
rpymnme No21 mo Teme «rajnoreHb.
Ha ypoke pa3zbuparorcs ciaenyromnme moaTeMbl:
1. duszuyeckre cBOMCTBA KUCIOPO/Ia
49. SHBapb Teopust bazoBbrit Kucnopon 2. X¥MHYeCKHEe CBOMCTBA KUCI0pOaa 1.3 A3
3. KauecTBeHHast peakuys Ha KUCIOPOI
4. CocoObl OTy4YeHUs! KUCIOPOAA.
Ha ypoxke pa3z6upatoTcs ciaeayronme noaTeMbl:
1. XuMu4eckue CBOMCTBA MEPOKCUIOB
. 2. Cnoco0bl NOTy4YEeHHs! IEPOKCH]IOB
50. SHuBapb Teopus bazoBbiii [Tepokcuabl U OKCUABI 1.1 A3

3. KpaTkoe moBTOpEHHE XUMUYECKUX CBOMCTB
OCHOBHBIX, KUCJIOTHBIX 1 aM(DOTEPHBIX OKCHJIOB

4. Otpabotka Ne§ Ha OI'D no Xumum.
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CoBMelteHH

Ha ypoxke pa3ouparorcst pusndeckue u XUMHYECKHE

51. SAuBapp bazoBsrit Cepa. CepoBomopos 2.8 3
Bl (T+10) CBOMCTBA CEPHI U CEPOBOAOPOA.
XHUMHYECKHE CBOMCTBA U
Ha ypoxe pa3zbuparorcss XMMHUYECKHE CBONCTBA U
52. SHBapb Teopus basoBbIit 0COOEHHOCTHU OKCHUJI0B 1 A3
ocobernoctr okcuioB cepol (IV) u (VI).
cepsl (IV) u (VI)
OcoOenHocTH U
Ha ypoke pa3zbuparorcs ciaenyromme nojTeMbl:
XMMHYECKHE CBOMCTBA N .
53. SIHBapb Teopust BasoBLIii 1. OcoOEHHOCTH | XUMHUYECKHE CBOMCTBA CEPHOU U 1.1 113
CEpHOU 1 CCPHUCTOU  |cepHUCTOU KUCTOTHI
KUCJIOT 2. Cepnucras kuciora Ha OI'D no xumuu.
ITpakTuka no VIA Ha ypoxke otpabarsiBatorcst Ne8, Ne9, Nel0, Ne20 u
54. ®deBpaib [IpakTuka basoBblit 2.5 A3
rpymme Ne21 no Teme «XalnbKOTEHBD.
Ha ypoke pa3zbuparorcs ciaenyromme noJreMbl:
1. ®usnueckue cBOKCTBA a30Ta
55. ®deBpalib Teopus bazoBbiii Asor 1 A3
2. XumMu4eckue CBOMCTBA a30Ta
3. CnocoObl OJTy4eHust a30Ta.
Ha ypoke pa3z0uparorcs ciaenyroIme noTeMbl:
1. XapakTepucTUKN aMMHUaKa, KaK CI0XKHOTO
56. ®deBpalib Teopus bazoBbiii | AMMmuak. Conu aMMOHMS BEIIIECTBA 1.2 3

2. XUMHUYECKHAE CBOMCTBAa aMMHAaKa U COJIEH

aAMMOHUA.
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57.

®deBpanb

CoBMelieHH

Bl (T+10)

baszosriit

CoennHeHns a3oTa

CyuiecTBYyIOT O0JBIIIOE KOJMYECTBO COCTUHEHHM
a30Ta, ¥ KaX10€ U3 HUX 00J1a7]aeT CBOMMHU
ocoOeHHBIMU cBoMcTBamMu. Ha ypoke pa3zouparorcs:
1. Heconeobpa3yro1ine OKCHIbI a30Ta:
XapaKTEePUCTHUKA U XUM.CBONCTBA
2. KucnorHele OKCHJIBI @30Ta: XapaKTEPUCTUKA U
XUM.CBOMCTBA
3. Oco0EHHOCTH a30THOM KHUCIIOThI, KAK KUCIOThI
OKHUCITUTEIS
A TaxKe MOBTOPSAETCS TEPMUUYECKOE PA3TIOKEHUE

HHUTPATOB.

2.8 13

58.

®despanb

Teopus

bazosriit

docdop

Ha ypoke pa3zbuparorcs pusndeckue 1 XuMHUIECKUE

cBoiictBa hochopa.

1.1 A3

59.

®deBpalib

Teopus

bazoBrrit

Coenunenus pocdopa

g OI'D mo xumun

Ha ypoke pa30uparorcs CiaeIyromue MmoITeMbI:
1. Kucnotsr ¢pocdopa n ux knaccuduxaims
2. OcoOEeHHOCTH XUMUYECKUX CBONCTB
optoocopHON KUCTOTHI

3. ®ocdarbl B KAYECTBEHHBIX PEAKITHX.

1.1 13

60.

deBpanb

IIpakTuka

bazosniit

[IpakTuka no VA rpynne

Ha ypoxe otpabarsiBatorcst Ne6, No§, No9, Ne10, No20

" Ne21 1o TeMe «ITHUKTOTEHBD).

2.5 13

30




Ha ypoxe pa3ouparorcsi cieayroniye moaTeMbl:

1. ®dusnyeckue CBOKWCTBA yITIEPOAA, aJIOTPOIUS

61. ®deBpalib Teopus bazoBbiii VYrnepon 1 3
yriepoaa
2. XuMu4ecKkue CBOMCTBA yIJIEpo/a.
Ha ypoxke pa3z6upatoTcs ciaeayronue noaTeMbl:
62. ®deBpanb Teopus ba3oBsrit Kpemnunii 1. ®usnueckne cBOWCTBA KPEMHUS 1.1 A3
2. XuMHYECKHE CBOMCTBA KPEMHHUSI.
Ha sToMm ypoke u3yuarorcs XUMHUYECKHE U
VYrnekucinelii ra3 u
63. ®deBpaib Teopus ba3oBblit ¢du3nueckre CBOKWCTBA YIJIEKUCIIOTO ra3a U yroJbHOM 1 A3
yTOJIbHAs KUCJIO0Ta
KHUCJIOTHI.
Ha sToM ypoke u3yuarorcs cieayromue NoATeMBbl:
Oxkcun kpemuns (IV) u | 1. KpemuueBas kucnora: Gpu3ndeckue 1 XUuMUYECKUE
64. ®deBpalib Teopus bazoBblii 1.1 3
KpeMHHUEBasi KUCIO0Ta CBOIICTBa
2. CuiuKarsl: CBOMCTBA U IPUMEHEHHUE.
[IpakTuka no IVA Ha ypoxke orpabarsiBatorcst Ne6, Ne§, Ne9, No10, Ne20
65. ®deBpaib [IpakTuka bazoBblit 2.5 A3
TpymIe 1 Ne21 o Teme «yrnepon U KpeMHHI.

Monayns 4. Xumusi METaJIOB
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B nanHOM ypoke pa30ouparoTcs CIeayoIue

BsanmoneiicTue
MOJITEMBI:
66. Maprt Teopus bazoBbiii METaJJIOB C 1.1 3
1. BzaumoseiicTBre MeTauioB C HEMETAIIAMU
HEMETAJIJIaMU U BOJIOMN
2. BzanmopeincTBre METAIIJIOB C BOJOM.
B nanHOoM ypoke pa3duparoTcs cieayronme
BzaumoneiictBue
MOJITEMBI:
67. Maprt Teopus ba3oBblii | METAJUIOB ¢ KUCTOTaMU U 1.1 3
2. Peakiimu KHUCIIOT ¢ MeTaJIaMU
COJISIMHU
3. Peakuuu MeTassioB C COMSIMH.

B nannoit Teme pazbuparorcs puznyeckue,

68. Mapr Teopus bazoBblii ATIOMUHHIA XUMHUYECKHE CBOWCTBA, a TAKXKE CIIOCOOBI TIOTYUYEHUS 1.1 A3
AITFOMUHUS.

B nannoii Teme pazouparorcs pusndeckue,

69. Maprt Teopus bazoBblii XKeneso XMMHYECKHE CBOMCTBA, a TAK)KE CIIOCOOBI OTYUYEHUS 1.2 A3
Keesa.
Ha ypoxe otpabarsiBatorcst Ne6, No§, No9, Ne10, No20

70. Maprt [IpakTuka bazosbiii | IlpakTuka no meramiam 2.8 A3

u Ne21 o teme «MeTajuIb».

Monyis 5.

KavecTBeHnnble peakuuu
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XapakTepucTuka Bcex

Ha ypoke uzyuarorcst XxapaKTepUCTHUKUA OCAIKOB JJIS

CoBMelieHd
71. Mapt ba3zoBbrit ocankoB Ha OI'D no OI'D no xumuu, a TaKxe crnocoObl UX OBICTPOTO 1 3
Bl (T+10)
XUMHUU 3alIOMUHAHUS.
Ha ypoke n3y4arorcst XapakTepUCTHKH Ta30B IS
XapaKTepHUCTHKa BCEX
CoBMmenieHH OI'D o xuMuu, a Takke CocoObl UX OBICTPOTO
72. Maprt baszoBbiii  [razoB Ha OI'D o xumumu. 0.9 A3
bl (T-+10) 3allOMMHAHKA. BBOAUTCA HOBOE MOHATHE
Nuaukaropsl
«MHAMKATOP», U3Y4alOTCs OCHOBHBIE MHIUKATOPBI.
Ha ypoxke npoucxoaur oTpaboTka TEMBI
CoBMelleHH 3aganue Nel7.
73. Maprt ba3zoBsliit «KayecTBEHHbIE peakuun» B pamkax Nel7 na OI'D no 2.5 A3
bIH (T-+11) KavecTBeHHble peakuuu
XUMHH.
Monyns 6. MaremaTnka B XuMuu
OcHoBnble popmynbl asi|  Ha ypoke pa3zbupaercss OCHOBHbIE (POPMYIIbI ISt
74. SluBapb Teopus bazoBblii pELICHUS] XUMHUYECKUX pemenus 3anaqd Ha OI'D. U3yuaetcs criocob 0.8 A3
3aj1a4 HaXOXKICHMsI MacCOBOM JI0JIM JIEMEHTA B BELIECTBE.
Ha ypoxke pa3z6upaercs 0CHOBHbIE ()OPMYIIBI ISt
3anada Nel8 na OI'D no
75. SAuBapp [IpakTuka bazoBsrit pemnenus 3ana4 Ha OI'D. Usyuaercs criocob 0.9 A3
XAUMUN

HaXO0XKJICHHS MacCOBOM JOJIN 3JICMCHTA B BE€HICCTBCE.
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Ha ypoke pa3zbupaercs cnocod HaXoXk/I€HHUE MacChl

CoBMeleHH 3agaua Nel9 ga OI'D o
76. SuBapb BbazoBrrit BelrecTBa MM Maccrl dsemenTa B Nel9 ga OI'D o 2.8 113
Bl (T+10) XUMUHU
XUMHH.
B nanHoii Teme pa3OuparoTcsi OCHOBHBIE MTPUEMBI
CoBMellieHH PaGora ¢ BeUHCICHUAMH
77. Maprt ba3zoBbI1it IIPOBE/ICHMS PACYETOB HA OCHOBE YPABHEHUS 1.5 A3
Bl (T+1) 110 YPAaBHEHMSIM PEaKLUN
peakiuii U oTpaboTKa nmpocrenux 3a1a4d mo Y XP.
Ha ypoke pa3zbuparorcs ciaenyromme noJTeMbl:
1. Anroputm pemieHus 3aganus Ne22
CoBMelleHH MaremaTika B XUMUU:
78. Maprt ba3zoBsliit 2. Bee Tumnbl Ne22 (pa30op Kaxa0ro ajropurma) 2.6 A3
bl (T+10) 3amgaya Ne22
3. [Tpumep odopmiieHus 3a1auu Ha OlIaHKe
4. ITpaktuka mo Ne22.
Ha ypoke otpabarsiBatorcs 3amganust Nel8, Ne19 u
79. Maprt [IpakTuka bazoBblii [IpakTuka no 3agayam 2.7 3
Ne22 n3 OI'D no xumun.
Monynb 7. XuMus U )KU3Hb
Ha ypoke pa30uparorcs CiaeIyroue TUIIbI
000pyIOBaHUS:
JlaboparopHoe
80. Anpenb Teopus ba3zoBbrit 1. O6opynoBaHue JIsl XpaHEHUS PEaKTUBOB 1 A3
obopynoBaHue

2. OGopynoBaHue A U3MEPEHUs 00BEMOB

3. OGopynoBaHue AJs IPUTOTOBIICHUS PACTBOPOB U
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BbIITApUBaHUA.

[IpaBuna TexHUKH

Ha ypoxe paz0uparorcst 0CHOBHbIE METObI PAOOTHI C

81. Anpenb Teopus bazoBblii 0€30macHOCTH B BEIIIECTBAMH B JIAOOPATOPHH, a TAK)KE MTpaBUiIa 1 A3
naboparopuu TEXHHUKHU 0€30MacHOCTH B 1a00paTOpHH.
Ha ypoke nzyuatorcs cieayoomnme noaTeMbl:
1. OnpeneneHune YUCTHIX BEIIECTB U CMECEH
YucTele BelecTBa U
82. Amnpens Teopus bazoBblii 2. Bunsl cmeceit 1.2 3
cMecHu
3. CnocoO#I pa3ieneHus cMecei
4. CriocoObl coOMpaHus ra30B.
Yenosek B Mupe Ha ypoxke nsyuarorcs cienyromume noaTeMbl:
BEIIIECTB. 1. Dxonoruyeckas 6€30MaCHOCTh

83. Arnpenb Teopust bazoBsrit 1.1 3

DKonoruyeckas 2. YenoBek U XUMHYECKasl TPOMBIIUIEHHOCTb

0e30MacHOCTb 3. YenoBek B MUPE BEILIECTB.
Ha ypoxke otpabarsiBatorcs 3ananus Nel6 na OI'D no
84. Arnpenb [IpakTuka basoBbIit [IpakTuka o Nel6 23 A3
XUMUHU.
Monynp 8. DKCIEepUMEHT
Ha ypoxke paz0Oupatorcs cieayromme moaTeMbl:
CoBMeleHH 3amanue Ne23 pa OI'D
85. Anpenb bazoBbiii 1. OcHOBHBIC TPEOOBAaHMS K BBHITIOJIHCHUIO 33 JaHUS 1.4 A3
Bl (T+10) 0 XUMUH | yacTh 1

No23
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2. Hanbonee yacTo BCTpeyaroUIMecs: TUIbI peakui 1
MIPU3HAKU UX MPOTCKAHUS
3. Anroputm perieHus 3aganusi Ne23
4. Orpabotka Ne23 B yactu Hanmcanus Y XP, a Taxxke

TTNY u CHY k HuM.

Ha ypoxke n3ydaercss MHCTPYKIUS 110 TEXHUKE

CoBMeleHH 3amanue Ne23 ga OI'D 0€301acHOCTH TIPH BBITOTHEHUH 3a1anus Ne23 | a
86. Anpenb bazoBbiii 2.3 3

Bl (T-+10) 10 XUMHH | 4aCTh 2 TaK)Ke MPaKTUKa U PUMEpHI BoioaHeHHs No23 B

peanbHOM BPEMEHH.
Ha ypoke otpabarbiBatorcs 3aganust Ne23 na OI'D o
87. Armpenb [IpakTuka bazoBbIit [IpakTuka o Ne23 2.3 A3
XHMUH.
Mogmynb 9. Pa3bop ckaHOB U 3aaHMIA TPOIILIOTO rofa
Ha ypoxe pa3z6upaercs oOmias reHeTHUeCKasi cxema
3aganue Ne21:
88. Maprt [IpakTuka bazoBsrit B3aMMOCBSI3U HEOPTaHUYECKUX COSAMHEHUH, a TAKXKE 3 A3
oTpaboTKa IernoueK
oTpabaTbIBalOTCS Ha MpakTUke perrenne Ne21.
Ha ypoke noBTOpPSIHOTCS IPOIIEHHBIE TEMBI

89. Armpenb IIpakTuka ba3oBsIit OnnaiiH-IpOOHUK 4 A3

MOCPE/ICTBOM pPELICHUs] TPOOHOTO BapUaHTA.
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90.

Anpenb

IIpakTuka

ba3zosriit

3aHsATHE C DKCTIEPTOM

OI'D o xuMuu

Ha 3ansatun sxcnept OI'D no Xxumum BMecTe ¢
Y4YEHUKaMH pa30MpaeT KPUTEPUU OLIEHUBAHUS

3aJlaHUd BTOPOI YacTH.

2.3

A3

91.

Mai

[IpakTnka

baszosniit

Pabora co ckanamu:

Ne20 n Ne21

Ha ypoke ynensercs BHUMaHue:
1. ITpopaboTke Bcex kpuTepueB npoBepku Ne20 u
No21
2. CamMOoCTOSITENLHON MTPOBEPKE YUEHUKAMU CKAaHOB
nponubix JeT mo Ne20 u Ne21

3. IIpakruke o Ne20 u Ne21.

2.5

13

92.

Maii

[Ipaktuka

ba3zoBrrit

PaboTta co ckaHamu:

No22 u Ne23

Ha ypoxke ynensiercss BHUMaHUE:
1. [IpopaboTke Bcex kpuTepues mpoBepku Ne22 u
No23
2. CaMOCTOSITENBHON TPOBEPKE YUEHUKAMU CKaHOB
MPOLLIBIX JIET 1m0 Ne22

3. IIpaktuke mo Ne22 u Ne23.

2.5

A3

93.

Mai

[IpakTuka

bazoBrrit

Pemienune Bapuanra

nepea 9K3aMCHOM

Ha ypoxke nmoBTOpsItoTCSl IPOICHHBIE TEMBI

IMOCPCACTBOM PCUICHHA HpO6HOFO BapuaHTa.

A3

Mognyne 10. BBenieHre B OpraHu4ecKy0 XUMHUIO
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Ha ypoxke u3ydarorcs ciienyromue noaTeMbl:

1. Yto Takoe «opraHuyecKas XuMHs»

BBenenue B
94. Mait Teopus bazoBbiii 2. Kakue coequHeHNs Ha3bIBalOT OPraHUYECKUMHU 1.8 3
OpPraHUYECKYI0 XUMUIO
3. OcHOBHBIE NIOJI0XKEHUS Teopuu byTineposa
4. IlonsTe «u30Mepus».
Ha ypoke n3y4arorcst OCHOBHbIE 0COOEHHOCTH
CoBMeleHH Oprannka u OI'D no
95. Maii bazoBwrit MEeTaHa, STUJIEHA, alleTHUIIeHa, 3TaHOJIa U YKCYCHOM 1.3 113
BIi (T+10) XUMUHU
KHCIO0THI B pamkax OI'D no xummun.
Mogaynsb 11. [IpoOHBIif BapuaHT
B nanHoit Teme pa3merniieH npoOHBIN BapHaHT A
96. CeHts0pb [IpakTuka ba3oBbIit [TpoOHbIif BapuaHT 4 [TpoOHBIif BapuaHT
IIPOBEPKU 3HAHUH.
B nanno#i Teme pa3zmernieH NpoOHBIN BapUaHT IS
97. OxkTa0pn [IpakTuka bazoBsrit [IpoOHpIi BapuaHT 4 [TpoOHpIit BapuaHT
IIPOBEPKHU 3HAHUU.
B nanHoit Teme pa3meliieH NpoOHbIN BapyUaHT AJIs
98. Hos6ps IIpakTuka ba3oBblit [TpoOHbIif BapuaHT 4 [TpoOHBIii BapuaHT
IIPOBEPKU 3HAHUU.
B nanHoii Teme pa3merniieH npoOHBIN BapHaHT IS
99. Hexabpb IIpakTuka bazoBbiii [TpoOHBIi BapraHT 4 [IpoOHpbIit BapuaHT
IIPOBEPKHU 3HAHUH.
10 B nanHoit Teme pa3meriieH NpoOHbBIN BapHaHT A
SAnBapb [IpakTuka basoBblit [TpoOHBIif BapuaHT 4 [TpoOHBIii BapuaHT
0. IIPOBEPKU 3HAHUH.
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10

B nanHoii Teme pa3meliieH nNpoOHbIil BApUAHT s

SIuBapp IIpakTuka ba3zoBslit ITpoOHBIif BapuaHT [TpoOHBIif BapuaHT
1. OPOBEPKU 3HAHUMU.
10 B nanHoit Teme pa3mernieH NpoOHBIN BapHaHT IS
®deBpalib IIpakTuka bazoBblii [TpoOHBIi BapraHT [IpoOubIit BapuaHT
2. IIPOBEPKU 3HAHUM.
10 B nanHoii Teme pa3meliieH nNpoOHbI BapuaHT s
®deBpalib [IpakTuka bazoBbiii [TpoOHpIi BapuaHT [TpoOHbIi BapuaHT
3. MIPOBEPKU 3HAHUM.
10 B nanHoii Teme pa3meliieH mpoOHbI BApUaAHT 1S
Maprt IIpakTuka ba3zoBsliit [TpoOHbIif BapuaHT [TpoOHBIii BapuaHT
4. IIPOBEPKHU 3HAHUU.
10 B nanHoit Teme pa3merniieH NpoOHBIN BapUAHT ISt
Mapr IIpakTuka bazoBblii [TpoOHBIi BapraHT [IpoOHpbIit BapuaHT
5. IIPOBEPKU 3HAHUU.
10 B nanno# Teme pa3mernieH NpoOHBIN BapUaHT IS
Anpenb IIpakTuka bazoBblii [IpoOHpIii BapuaHT [IpoOHbIi BapuaHT
6. MIPOBEPKU 3HAHUM.
10 B nmanHoii Teme pa3meliieH mpoOHbII BApUaHT s
Arnpenb [IpakTuka basoBblit [TpoOHbIif BapuaHT [Ipo6ubIil BapraHT
7. IIPOBCPKU 3HAHUU.
10 B nanHoi#i Teme pa3MeliieH NpoOHbI BApUaHT [
Mait [IpakTuka bazoBblii [IpoOupIit BapuaHT [IpoOHebIit BapuaHT
8. MPOBEPKU 3HAHUM.
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IIpunoxenne 2. [lepeyeHb peKOMeH/10BAHHBIX Y4eOHBIX 1 METOAUYECKHX

MAaTepHuaJI0B, J1eKTPOHHBIX 00pa3oBaTeJbHbIX pecypcos (JOP)

Y4yeOHas quTEpaTypa U A0NOJHUTEIbLHbIE 00pa30BaTe/IbHbIE PeCyPChl:
e Tabpuensn O.C, OcrpoymoB W.I., CrmagxkoB C.A. Xumus: 9-if kmacc: 6a30BbIf
YpPOBEHB: YUYeOHUWK; 5-¢ wu3maHue, mepepadoTaHHOE. AKIMOHEPHOE OOIIECTBO
«3narensctBO «IIpocBemnienue», 2025 r.
HNurepHer-pecypcenl:

e Poccuiickas snexkTpoHHas mkoia. Xumus 9 kiacc. [DneKTpoHHbIN pecypc] —
https://resh.edu.ru/subject/29/9/

e ChemNet: mopTan GpyHIaMEHTAILHOTO XMMHYECKOTO 00pa30BaHus [DIIEKTPOHHBII

pecypc] — https://www.chem.msu.ru/

® OCHOBBI XUMUU: 00PA30BATEIBHBINA CANT AJIS INKOJIHHUKOB U CTYICHTOB

[DnexkTponHsIil pecypc] — http://www.hemi.nsu.ru/

e WebElements: oHIaliH-CITPaBOYHUK XUMHUECKUX JIEMEHTOB [ DIEKTPOHHBIN

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