IKCNEPTHIM
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MONMTOPMHIA W LIEHTP 3KCMEPTU3bl, MOHUTOPWUHTIA e

HHOOPMALUMOHND
ConrosoxaAtaNR =" N UIHOOPMALIMOHHO-METOANYECKOTO CE g
COMPOBOXAEHVS R

8(8313)252469

Cemunap «O0HOBJICHHE HIKOJILHOIO
o0pa3oBaHus B COOTBETCTBHH C
TpedoBanuaMu ®I'OC»

Jlanknna FOnua Bmagumuposna - metoguct MbY 110
HOMulMIMC, 3amectuTenb MpeKTOpa (BHYTPEHHEE
COBMEIIICHUE)

r./Jl3epKuHCK
2022 roa



A S A

~

10.
11.

MJIAH COBEILIAHMS:

OIroC 000 u 10C CO0O

IIpumepHbIie padoune nporpammsl o xuMuu bBY u YV

Heucreyrommii @IIY 000

JdkcnepTusa yueOHnkoB cooTBeTcTBy0OImnx ®I'OC 000 - 2021 r.

dopMupoOBaHKe MeTANIPeAMETHbIX KOMIIETEHIIMIA NMPH PellIeHUH XUMHUYECKHUX 3a/1a4

dopmupoBanre (QyHKUMOHAJABLHON rpamMoTHOcTH. IludposBoit cepBuc s
¢popmupoBanus u pasBuTis QyHKUUOHAIBHON I'PAMOTHOCTH.

N3menenuss KUM 2022 roga

Omnnaiin-mapadgon "Ileqaror Hamero BpeMeHu: Tpek NpogecCHOHAIBHOr0 pocra'
IIpoxo:kneHue mpoueaypbl aTTecTAlMH

Ilianupyemsbie TeMaTnueckue 3acenanuss I'MO yuyuresied Xumum

Pa3Hoe.



1. ®I'oC 000 u 10C COO "

NPOCBEIMEHME

HoBbIii (heiepaibHbIN T0CYIAPCTBEHHBIN 00pazoBare/ibHbIi cTanaapT OO0 O

MHHHCTESCTR CTHLIA POXCHACKER SEREDAR
SAPETHCTPUPOBAHO
Pernctpaunonnmi M & 77 O7

o1 'O5" Leeecct WA,
MHUHHUCTEPCTBO HPOCBL&E&G@— = =
POCCUNCKON ®EJEPALIUN

(MUHINIPOCBEUWEHHS POCCHH)

NMPUKAS3
« 3y  ten 2021 r. Ne 2FP#

MockBa

06 yrBepaenun ¢eaepaibHOro rocy1apcTBeHHOro
06pa3zoBaTe/bHOT0 CTAHAAPTA OCHOBHOIO 061Iero o6pazoBanHs




HoBbli1 (eiepaibHbIN TOCYIAPCTBEHHbIN 00pazoBare/ibHbIi cTanaapr OO O — ?m —

OCHOBAHO B 1930

Bakuni akeHr B eJisix!

v EnuHCTBO 00pa30BaTeILHOI0 MPOoCcTPancTea Pd;
v" TIpeeMCTBEHHOCTH 00pa30BaTENIBHEIX IIPOTPAMM Pa3HbIX YPOBHENH 00pa3oBaHMuS;

v’ BapuaTtuBHOCTB cofiepKanus, YIJIyOJ€HHOe M3yYeHHe D NMPeJIMeTOB, B T.4. XUMHUH;

v’ TocymapCTBEHHbIE TapaHTHH ITOJyYEHHUS JIOCTYIIHOTO KAueCTBEHHOro OOpa30BaHUS Ha OCHOBE €IMHCTBA
00s3aTeNIbHBIX TPEOOBAHUM K YCIOBUSIM U PE3YJIbTaTaM;

v’ ®opMHPOBaHNE POCCHIICKOM IPAKTAHCKON HICHTHYHOCTH,
v CoxpaHeHHE U Pa3BUTHE KyJIBTYPHOTO Pa3HO00pasus;

v CoxpaHEHHUE U YKPEIJIEHHE 30POBbSI;

v' ®opMHpPOBaHUE HABBIKOB 3I0POBOT0 00pa3a KU3HHU;

v OcBoeHHE BCEMH 00yYarOIUMUCs 0a30BEIX HABLIKOB, KOMIIETEHIMI (TONILKO ¢ ypoBHs O00);

v VBakeHHE K JIMYHOCTH OOYYaroIlerocs, pasBUTHE B JETCKOW Cpele yBaxKeHHs K cebe U ApyruM (TOIBKO C
ypoBHs O0O0);

v PazBuTHE THYHOCTHBIX KAYECTB A/ aJeKBATHO! OPHEHTANMH B OKPY:KAIOIIEM MHUPE;

v Be3onacHoe HCMoIb30BaHHE HU(PPOBHIX TEXHOJIOTHi

MpoceeweHue. Moaaepxka https: /uchitel.club
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5

Oo0HoBJeHne PI'OC cpeaHero o01ero o0pasoBaHus NPOCBEIMEHUE

KoHkpeTnusupoBaHsl U 1€TaaIu3upOBaHbI TPEOOBaHMUS
K IPEIMETHBIM pe3ysIbTaraM Mo yueOHbIM IpeaMeTaM Kak
Ha 0a30BOM, TaK M Ha YIIIyOJIEHHOM ypOBHE

EI[I/IHCTBO y‘I€6HOI>'I 1 BOCIIMTATEIILHOU ACATCIBbHOCTU

o YanYeanYan

HoBbiii yueOHblit kKypc «BeposTHOCTB 1
CTaTHCTHKA» B COCTaBE yUEOHOTO IMpeIMeTa
«Maremaruka»

) /

OCHOBAHO B 1930

~

VYBenu4eHO KOIMYECTBO 0053aTEIbHBIX YUEOHBIX
MPEIMETOB B y4eOHOM Iu1aHe mpoduiis o0ydeHus
(ue menee 13)

J
JIM4HOCTHBIE PE3YNIBTaThI MIPEICTABICHBI 110 HAIIPABJICHUSIM
BOCHHUTATEIILHOM IE€SITSIIbHOCTH
AKIEHT Ha TPAXKJIaHCKYIO UACHTUYHOCTD U TaTPUOTHU3M
OMOIMOHAILHEIM HHTEJJIEKT KaK HOBBIM JIMYHOCTHEIHM
pe3ysbTar

CoxkpallleHO KOJTMYECTBO YUEOHBIX TPEIMETOB /111 U3YUYECHHUS
Ha ynIyOJIéHHOM YpoBHE (HEe MeHee 2)

)
~

N3 00s3aTeNbHBIX YU€OHBIX TPEAMETOB UCKITIOUEHBI « ACTPOHOMUS,
«EcTtecTBo3Hanue», «I[IpaBoy», « IKOHOMHUKAY, « IKOTOTHS».

[Mpocserrenre. [Tomrepxxa https: Aichitel club
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ITPOCBEIIEHHUE

OCHOBAHO B 1930

O O
e

o YciaoBus peasusanuu OI'OC, koropbie J0J1KHA 00eCTICYUTH
oOpa3oBare/ibHAsl OPraHUu3aN KA

\_

‘/,Z[OCTI/I)KGHI/IC IJIJAHUPYEMBIX PE3YJIbTATOB

pa3BUTHE JIMYHOCTU (B TOM 4MCIe NpeanpouibHOoe 00pa3oBaHUE);
paHHss TpodOpHUECHTALUS

dopmupoBanre (PYHKIMOHAIBHOW TPaMOTHOCTH

(1)OpMI/IpOBaHI/I€ COOMOKYJIBTYPHBIX W AYXOBHO-HPABCTBCHHbIX HCHHOCTCP’I
06yqa1011114xc;[, OCHOB HX I'PaXKIaHCTBCHHOCTHU, pOCCHﬁCKOﬁ rpa>1<)1ch1<0171
NICHTHUYHOCTH

BKJIFOUEHHE 00yYarolIMXCsl B MPOLECCHl MPEe0Opa30oBaHusl BHEIIHEN COLIMATBHOM
cpelibl (ColManbHble MPOEKThI U MPOrpaMMbl); (GOPMHUPOBAHUE JTUJEPCKUX KAuECTB,
OTbITa COLMATILHON JIEATENIbHOCTH, B TOM YKCJIE BOJOHTEPOB

dbopmupoBaHre y OOYUYarOIIUXCS OINbITA CAMOCTOATEIHHON JEATEIIbHOCTH:
MPOEKTHOM, y4eOHO-UCCIIeIOBATEIbCKOM, TBOPUYECKOM, CIIOPTUBHOM

dbopMupOBaHHUE SKOJIOTUYECKOW TPaMOTHOCTH, HABBIKOB 3JJ0POBOTO
1 0€30IMacCHOr0 JIJIsl YEJIOBEKA M OKPYKAIOIIEH ero cpeibl o0pasa >KU3HHU.

/

Bce npaga 3awmileHbl. Hkakas 4acTb Npe3eHTauum He MOXET bbb BOCNpon3BalEHaB’ kakov OERTONNOEIODOPNMERKAKNIAOBL R0 HY ObI10 CpeaCcTBaMM, BKIKOYAs

pa3meLLeHve B IHTepHeTe 1 B KOPNOPATUBHbIX CETAX, a TaKXKe 3anuch B NamaTBIBM, 119 yacTHORONAMRNOAKSHONE NO/IROBaH

aBTOpckmx npae. © AO «M3paTtenbctBo «l1pocselteHmne», 2022 .

5, be ,MCbMEH'Ht,d'Mp')e_UJeHMﬂ BnagenbLia



2. IllpuMepHbIe padouune nporpaMmmsl o xumuu BY n Yy

I EHHWUA @
14

"BO IMPOCBEILE
W ®OEAEPAULMU HPOCBEIJ.[EHHE
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cyaapcTBeHnoe 61w ® HAY4HOE ¥ KACHHE

AN I/IIICTI/ITVT CTPATFFI/II/I
“hH PA3BUTHS OBPA30OBAHUS

(B poccuiickom AKAJEMUU OBPA3OBAHHUA

IpumepHas
Paoouas nporpamma OOQO o xumuu
ba3oBb¥ ypoBeHD

https://edsoo.ru/constructor/ O AN EHA 10 OBLEY CEPASDRANE,

npotokon 3/21 ot 27.09.2021 .

EJMHOE COAEPKAHUE OBIIETO

OBPA3OBAHUA
[NPUMEPHAA PABOYAA MPOTPAMMA

OCHOBHOTO OBLLETO ObPA30BAHWA

MHHHCTEPCTBO ITPOCBEILEHHA
POCCHHCKOH ®EJEPALIMH X M M M ﬂ

NHCTUTYT cTpaTernu pa3BUTHS
oopaszoBanusi PAO
(MCPO PAO)

BA30BbII YPOBEHb

(ans 8-9 knaccos 0bpa3oBaTeNbHbIX OPraHK3aLmit)

I[Mpoceerenue. [Tomneprkka https:Lichitel club
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ITPI1 OO0 XU M U 5. bazoBne yPOBEHD N

MPOCBEINEHHE
COAEPHAHME OCHOBAHO B 1930
HpI/IMepHaH pa60t1aﬂ [IporpamMMa 110 XM Ha YPpOBHe OCHOBHOTI'O
[TOACHUTENIBHATBAMMCKA « « « 4 v v v v v v v e v v e e v u e 4 .
o011ero 00pa3oBaHud cocTaBJeHa Ha ocHOBe TpeOoBaHUM K pe3yJib-
O0mag xapakTepyucTHKa yUeOHOTO IpeaMeTa « XUMUA» . . . 4 2 i
TaTaM OCBOEHHA OCHOBHOHU 06pﬂ30BaTeJILHOI/I [IporpaMMEI OCHOB-
[lenn nayueHnd yueOHOro mpeamera «XAMAI» . « + « .« . . . 6
HOT'O 06H.IGI‘O OﬁpaBOB‘dHI/IH, npeACTaB/IeHHBIX B (De,llepaJILHOM ro-
Mecto yuebHOTO IpeMeTa «XUMUA» B yUeOHOM II1age . . . 8
CyIapCTBEHHOM OﬁpﬂBOBaTeHBHOM CTaHLapTe OCHOBHOI'O OGH_IGI‘O
Cozmep:xanne y4eOHOTO peaMeTa «XAMAI» .+ v v v v v v v v & 9 % i
” 4 o0pasoBaHud, ¢ YUETOM pacIpefeJéHHBIX II0 KjaccaM IpoBepgde-
1131111 O O u .
diies 19 MBIX Tpe0OBaHMI K pesyJbTaTaM OCBOEHNSI OCHOBHOM 00pa3oBa-

TeJILHOM [IporpaMMEI OCHOBHOTO 001I1ero OﬁpaBOBaHI/IH 1 3JIEMeHTOB

ILnarupyeMble peayiIETATE 0CBOGHHS YU€0HOTO IpefiMeTa CcOIlep:KaHnsd, MpeJCcTaBIeHHEIX B YHIBEpCAILHOM KOIH(PUKATOpe

«XUMHUSA» Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaud . . . . . 19 %
10 XMMHH, a4 TaK¥e Ha OCHOBe HpI/IMepHOI/I OporpaMMEI BOCIIUTaA-
JIMUHOCTHEIE PEBYIBTATEL &« « v v v v v v v v v v v e e e e 19
HUA OﬁyllaIOIl[I/IXCH [IpA MoJyUYeHHU OCHOBHOI'O OGIHGI‘O OﬁpaBOBa'
MetanpeMeTHEIE PEBYIBTATBL + « ¢ v v ¢ v v v o v v v v o s 21 1
Hug 1 ¢ yuéroM KoHIemmum IpemofaBaHUg YueOHOTO IIpefMeTa
[IpeIMeTHEIE PEBYIBTATEL « v « v v v v v v v v e v v e v v o s 23 i 3
o— 94 «X1TMUg» B 06p330BaTeJILHI>IX OpraHn3anuiax Poccuiickoii (I)ezxepa-
QRIACC .« o oo oo 95 I[H, Peal3yIIINX 0CHOBHEIE 001Ie00pa3oBaTeIbHEe IPOrPAMMEL
(yTB. Pemmenuem Koimernn Munnpocselerus Poccuy, IpoTOKOI
TeMaTHUeCKOR IINIAHMPOBAHME © « « v ¢ v v v v v v v v v o v o 28 o7 03.12.2019 N IIK- 4BH).
SHTHCEBETRM0B) : s ws i NI WI NI W T W8 E &G 28
DRAACOS THCOR) » v o m o5 w5 3 e 3 & 0 3 0 0 6 41

MpoceeweHue. Moaaepxka https: /uchitel.club
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ITPIT OO 0O X M U 51. bazoBbi YpOBCHD N

NPOCBEIMEHME

8 KJ1acc

1. IlepBoHavyanbHbie XUMHUYECKHE MOHATHS. 20 vacos

2. Baxueilimue  npeacTaBUTEIM — HEOPTAaHUYECKUX
2 roja 1o 2 4aca B HEJIEIO Bemects. 30 uacos

Skmacec 1659+ 3y pe3epB 3.Ilepuoguueckuii 3akoH u Ilepuoguueckas cucrema

xumudeckux 3yeMeHToB .M. Menneneera. CtpoeHune

O knacc [1649+4y pE3CPB atoMa. Xumuueckad cBia3b. OBP 15 yacos

9 ki1acc

1. BemecTtBo 1 xuMHu4eckas peakius. Teopus
AIIEKTPOJIMTUYECKON Aucconyanvu. 17 uacos

2. Hemertamiel 1 ux coenuaedusd. 24 vaca
3. Metamisl 1 ux coequaedud. 20 vacos

4. XuMus 1 OKpysKarolas cpena. 3 vaca

MpoceeweHue. Moaaepxka https: /uchitel.club



https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/
https://uchitel.club/

3. deiicryromuia OIIY O00 o

NPOCBEIMEHME

N3M EHEHMU 51 B coorBeTCTBUM C
denepabHbM3aKkoHOM 0T 02.12.2019N 403-dP3 'O BHeceHNH
n3MeHeHui B DenepaibHbii 3aKoH ' Q0 odopasoBanuu B Poccuiickon

Denepanuu'’ M OTIEIbHBIE 3aKOHOIATE/ILHbIE aKThI Poccuiickon
Denepanum’’

B ®eaepaabHom 3akoHe '"O0 o0OpazoBanum B Poccuiickoi @enepanuu'
ObLIM 32U KCHUPOBAHBI CJICAYHOLIHE IMOJI0KEHUS

B ydyeOHUKaX CIIOBO «peKOMEHI0BAH0» MUHHUCTEPCTBOM MpocBeieHuss PO 3aMeHeHO
Ha CJI0BO «10MyIIeH0» MUHUCTEPCTBOM IpocBemeHus PO.

DKcrepTru3a y4eOHUKOB TPOBOAUTCS MUHUCTEPCTBOM ITpOCBelieHus PO.
Cpoxku ee geiictBus U paMmuiiun 3xcneproB BHOcATCA B [Ipukas o OIIY. ’
I\



5

NPOCBEIMEHME

3apeructpupoBano B Muntocte Poccun 14 centaops 2020 r. N 59808

MUHUCTEPCTBO NPOCBEIEHUSI POCCUNCKOM ®EJIEPALIUU

ITPUKA3
ot 20 masa 2020 . N 254

DONYLWEHHbIX

QE YTBEPKIEHUU ®EJEPAJIBHOIO IMTEPEYHS
YUYEBHMKOB, TOMYIIEHHBIX K UCITOJb30BAHMIO MPU PEAJIM3ALIUUA
UMEIOIIMX TOCYIAPCTBEHHYIO AKKPEJUTALIMIO OBPA3OBATEJIbLHBIX
IMPOTPAMM HAYAJIBHOI'O OBILIEIO, OCHOBHOI'O OBIIEIO, CPEJHEIO

OBILEIrO OBPA30BAHUSI OPTAHU3ALIUSIMM, OCYILECTBJISIIOIIMMU
OBPA3OBATEJILHYIO JIEATEJILHOCTD

AonoJ/iHeHue

CHnucoK U3MEHSIOINTUX TOKYMEHTOB
(B pen. IIpukaza Munnpocsemenns Poccun ot 23.12.2020 N 766)



91. JJoOoonHHTE CTPOKAMH:

5

NPOCBEINMIEHMNE
OCHOBAHO B 1930
1.1.2536.1 Humua Tabpuenag O.C ANIHOHEDHOE AKITHOHERDHOE Hernuua
Cerpovmos LT, obIecTES obIecTES TE..
Chnanmxes .4, "HamarenecTEC "HegaTenecTeo Tpurvbaar
"Tlpoceeuenne" '"TIpoceenenne" HE.,
Eauapy
AT
Svbooea
ET.
1.1.2537.1 Humua Beegeuue |Epemup BB, 7 ARITHOHEDHOE AFITHOHEDHOE AHTHIOE o 30 naa
E IpelMeT Adposmoe & & oBINeECTEC oBIECTES EE.. Z0Z5 roma
IIyvapun B B oon "IMegarTenecTEC "ITagarenecTEC ITnmanunmm
penarnuei JIvEuHa "Mpoceemenne" '"MIpoceeneuue” A
E.E. Prixosa
(M. 1.1.3.5.3.9.2 epegeH MNpueazom MuUHOpo cEelUeHWA Pocok 0T 23,12, 2020 M 766)
1.1.3.5.3.10.1 XHmpA rabpwenan O.C,, 10 AKUMOHEpHOE AKUMOHEpHOE ¥rayBnedHoe  §OerivHa
Oerpoymoe A.T, oBLWeECcTED oBLWeECcTED oBydeHMe T.E,
Cnagkoe CA, "MznaTenboTED "MznaTenboTED Tpurybyak
"MpoceeweHmne" "MpoceeweHmne" H.B.,
BaHapy
AN,
FybBuoea
E.Tl.
(M. 1.1.3.5.3.10.1 eeeneH MNprrazom MWUHNPOCEEEHMA PocoMK 0T 23,12,2020 M 766)
1.1.2.5.2.10.2 XrmmA Fabpwuenan 0.C, 11 ArUMOHeEpHDE ArUMOHeEpHDE ¥raybnenHoe | dernivHa
CcTpoymog . T, 0BWeCTED 0BWeCTED ofydeHme T.E.,
Cnagkoe CA., "KM z0aTensCTED "KM z0aTensCTED Tprryfuak
JeErKMH A H, "MpoceeeHHe" "MpoceeeHHe" M.B.,
EaHapy
AN
yBuoEes
_________ EL I

MpoceeweHne. Mopaepxka https: /juchitel.club




https://fpu.edu.ru/ ot

® OT3biBbI CHOBAHO B 1930

®esepanbHblii NepeueHb yuebHUKOB

DepiepanbHbli NnepeyeHb Y4e6HUKOB  [lepeyeHb opraHuzaumii  JIoKyMeHTbl Bxog Peructpauus

®EAEPAJIbHbIN e
NMEPEYEHDb YYEBHUKOB

HaumeHoBaHue yuebHuKa
®UNO aBTOpa / ABTOPCKUI KONNMEKTUB Knacc
Bce v Bce v

YuebHbIvi npegMeT

Bce v

(+) PaclumpenHbiit nouck

HAWATH C MOKA3ATb BCE Y4YEBHUKW ) ( OYMCTUTL BCE )

Yucno 3anuceit: 2153

MNopsakoBbIA fA3bik
HOMmep HaumenoBaHue yuebHuka ABTOp (aBTOPCKUIA KONNEKTUB) HaumeHoBaHue nagarenscrea ETEDTT

yuebHuKa y4ebHuka

© AO «M3parenbctBo «[pocselieHme», 2022

ITpoceerrenre. [Tonneprxka https:(chitel club
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lNopsakoBbiA

Homep Haum:g::::ue ABTop (aBTOPCKUA KOJUIEKTURB) HaumMmeHoBaHue usgarenncraa
yuebumka yH ﬁ
INPOCBEIMMEHHE

1.1.2531.1 Xumuga ﬁl}ﬁgﬂ—w.meoe W.r, 8 AxnmouepHoe obuiecteo «Msgatenscreo «lpoceeuieHne» OCHOBAHO B 1930
laépuenau O.C., OcTpoymoe U.T,

1125312 Xumua Cnankos CA. 9 AxuuouepHoe obutectao «M3patenscreo «lpoceeuleHue»
Epemun B B, Kyabmenko HE,

1-3.2:5:32:1 Xumua Iposnoe A A wv gpyrue; nog 8 000 «[1IPO®A»; AO «MspnaTenbcTeo [NpoceeiieHne»

penakuuen lynuua B B.

Epemun B B., Kyabmenxko HE,

31125322 Xumua Oposnoe A A w apyrue; nof 9 000 «APO®A»; AO «MsnaTenbcreo [NpoceeuieHne»
penaxkuuen Jiynuua B.B.
1:1.2:5:3:3:1 Xumua HKypuu A A 8 AxuuouepHoe obutecteo «Mspnatenscreo «llpoceeuieHue»
1325332 Xumua Kypuu A A 9 AxumoHepHoe obuiecteo «M3aaTtenncTeo «lpoceeuleHues»
Kvaueuosa H.E. Tutosa UM.. Fapa O6LecTBO ¢ OrpaHUYeHHON OTBETCTEBEHHOCTLIO «M3aaTensckuin
1.1.2.5341 Xumua ﬁyH e 8 ueHTp BEHTAHA-TPA®»; AkunoHepHoe obLLecTBO
= «WspaTenscreo [poceeuieHme»
O611ecTBO C OrpaHUYeHHON OTRETCTRBEHHOCTHIO «M3aaTenscrkuin
1125342 Xumuga Eyl:_s{l-leuoea H.E, Tutoea WM., Tapa g uenTp BEHTAHA-TPA®»; AKLIMOHEPHOE O6LLIECTEBO
= «WUspnatenscreo lNpoceeuieHmne»
1.1.2.53.51 Xumua Pynsutuc CE, @enbamad O.1C 8 AxuuoHepHoe obutecteo «Msnatenbcreo «llpoceellgHue»
1125352 Xumua Pynsutuc [CE., ®enbamMan O T S AxuumouepHoe obutecteo «M3patenscreo «lpoceeuleHue»
Taépuenaun 0.C., Octpoymoe WU.T,
1.1.2536.1 Xumua Cnankos CA. 7 AkuumoHepHoe obutecteo «M3natenscrTeo «lpoceeuieHue»
1.1.2.53.71 Xumns: Boepeune o Epesann BB, fiposnos A:A Syt 7 AxuuoHepHoe obuiecteo «Mspnatenscreo «[poceeuieHue»

npeamMer B.B.; non pepnakuuen JlynmuHa B.B.

] © AO «M3patenbctBo «lpocBelteHne», 2022
Ipocserenre. [Tommepikka https:ichitel club




4. JkcnepTusa yueOHnKoB cooTBeTcTBYIOIIMX ®I'OC 000 - 2021 i
O cHoBHOE 0011ICE 00pa3oBaHye MPOCBEMEHUE

U Ap.

ITpoceerenre. [Tonneprxka https:Ochitel club
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O cHoBHOE 0011IC€ 00Opa3oBaHUE 5

Xumust. 7 kjaacc. Il poneaeBruveckuii Kype O e

B03MOKHO M CII0JI:30BAHME BO BHEYPOUHOU ICSITE/IHOCTH M B 10T OJTHUTEJIBHOM

00pa3oBaHMU

[ [ A
N N
@ S o.c. raGpuenst

" W. I. Octpoymos
. N A.K. AxnebuHuH

MpoceeweHue. Moaaepxka https: /uchitel.club
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JlocTHKeHM € IUTAHMPYEMbIX PE3YJILTATOB 00y YeHUsE 0

NPOCBEIMEHME

cpeaicreavmY MK OOOpoxuesvwom LN
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HAYUYHASA KAPTUHA MUPA, XUMHNYECKAS
I'PAMOTHOCTD

COOPMUPOBAHHOCTD YV, CTPEMJIEHUE
K CAMOOBPA3OBAHUIO

IHPEAITPO®PECCUOHAJBHOE CAMOOIIPEAEJEHHUE

COIHUAJIBHAA KOMIIETEHTHOCTN,
KOMMYHUKABEJBHOCTD

[Mpoceerenre. [Tomrepxxa https: Aichitel club

© AO «M3patenbcTBo «[pocseLeHne», 2022
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<)

neodEmEnNE
DI'OC 000 «llnanupyemoie pezyibmamuol 00yuenus (npeomemuule)» npocBETEHME

45.7.3. Ilo yueonomy npeomemy "Xumusn'' (na 6azoeom ypoene):
. 10) nanuuue npaxkmuueckux HA8bLIKOE NAAHUPOBAHUS U OCYULECMBICHUSL CEOYIOUSUX XUMUYECKUX IKCHEPUMEHM OB

*  U3YUeHUe U OnuUcaHue QuaULecKUx U XUMUUECKUX C8OUCME GeUeCms,; ...

*  U3yueHue cnocobos pazodeneHus cmecell,

* noy4eHue KUCI0pood, 8000p00a, Y2leKUCI020 2a3d, AMMUAKA U U3YYeHUe UX CBOUCME,

*  npuecomosieHue pacmeopos ¢ ONPeoeleHHOl MACCO8OU 00Nell PACMBOPEHHO20 Gellecmed,

* uccnedosarue u ONUCaAHue C80UCME HEOPSAHUYECKUX Beujecms PA3IUYHbIX KIACCO8; ....

*  U3YUeHUe 83aUMOOeUCMBUS KUCIOM C MemalAMU, OKCUOAMU MEMAN08, PACMBOPUMbBIMU U HEPACMBOPUMBIMU
OCHOBAHUSIMU, CONSIMU, ...

* gbimMecHeHUue 00H020 MeMmaiia Opy2umM U3 pacmeopa coau;

* ucciedosanue am@phomepHsviX CBOUCME 2UOPOKCUOO08 AIIOMUHUS U YUHKA,

* peuienue SKCnepumMeHmanbHoulx 3a0aq no memam "OCHOBHbIE KIACCHI HEOP2AHUUECKUX COCOUHEHUILY,
"Inexmponumuueckas ouccoyuayusy, "Basxcneuwue nememannvt u ux coeounenus'’;

* "Baowcnevuue memanivl U ux coeounenus’";

*  Xumuueckue dKCNepuMeHmol, UWIIIOCMpUpyrowue npuHaKy NPomeKkarus peaxkyuti UOHHO20 0OMeHA,

*  KauecmeeHHble peaKyuu Ha NPUCymcmayioujue 8 600HbIX pacmeopax UOHbL: XJI0puUo-, Opomuo-, uoouo-, cyivgam-,
gocgpam-, kapboHam-, CUTUKAM-AHUOHDBL, 2UOPOKCUO-UOHDL, KAMUOHBI AMMOHUS, MACHUS, KATbUUS, ANOMUHUSI,
arceneza (2+) u orcenesa (3+), meou (2+), yunka,

*  yMeHUue npeocmasiAms pe3yibmamol IKCHEPUMEHMA 8 hopme 86160008, 0OKA3AMENbCM 8, 2PAPUKOE U madauy u
8bLABIAMb IMNUPUUECKUE 3AKOHOMEPHOCHU




<

NPOCBEIMEHME

O cHoBHOE 0011IcE OOpazoBaHue. bazopbd ypoBeHb e

E B. B. Epemun, A. A. Jlpo3nos, B. B. Jlynun @
MIY - IKONE

BA30BbIN
YPOBEHb

BA30BbIN
YPOBEHb

YMK EpemuHa B. B. v ap.
/nop pea. B. B. AyHUHa

Mpoceeuuerme. Moanepxka https: /juchitel club © AO «M3paTenbcTBo «IpoceeLeHre», 2022
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OcHoBHOe 00111ee 00pa3oBaHue. bazoBbIil ypOBeHD
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NPOCBEIMEHME

OCHOBAHO B 1930
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M eToMueCKuil anmmnapar y4eOHNKOB 4

NPOCBEIMEHME

OCHOBAHO B 1930

o Tax ofcamaven noupoc = mawaxe kawgoro maparpade. Haysme mexcer mapa-
rpada, UL OOSIETRRLIC NAKASTe WA HEIO OTHET.

Bonpoe, nag xXoToplIM RSTOPL! DPRAARIRIOT DOPAIMAIINESTE, 4 ZATOM AATL
ODOCHABANNIIR OTHET.

Oupepencnus it QOPMYIL, KOTOPLC DAM HOOOXOXMMO HIJYUNTL, SAKTIOUOINT
U paMIy.

nmmmmmnmmmmnmom,mmwm
CAMOCTORTRRNO NPOROAMTE B Ka0KKOTS AN,
\ /

’

JINUHOCTHDbIE
pe3ynbraTbl

MeTanpegmeTtHble
pe3ynbraTthbl

@ Tax ofcanauesid OCRONIIIN DONONCRNEN I NORKTHE KANIZOIO maparpada.
B wosme xamcaoro nuparpadin GaM IPCSEArGCTCS BIMNONKHTR COPM0 SR

PyCpWtsa PDGASANAGT OTRATHTE N3 RONPOCE W RWNOMEMTE SA0HME DO MATRRWATY M-
parpada.

NPHMEHKTE CEOM FHBHWS \

|

\
g

PYCpW NPGANITaaT NOUMESMTE NOMYHAIIEI0 ZHINNE @ KOKXDOTHOR CHTYILM.

MCNORLIYRTE AONONHATEALHYIO MHQOPMALIMIO

| PYOpeta NPQANATIRT, ACTIONLIYR MITREWAN WO PASHLX WOTOMHMKOR, SJDAINTL. CROY MIG-
HHG TP POLLCIMA BANMOA NDODAGE.

J
~4

O0paTiTe NNAMANRE, YTO KPACHLIM INOTOM NLACHREL HOMOPA ANSARW, mampap
ROMELX N2 GOPMIPORARNC MOTRIPCAMOTHLIX POSYILTATOR.
B xoune xaxcaoit raams npamogonsd xpatiae mapogn. Oum nosmozgor GlCTPO
DOFTOPMTE NSYNCRELIL MATOPMAX. © AO «M3patenbctBo «llpocBeweHme», 2022

MpoceeweHue. Moaaepxka https: /uchitel.club
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M eTonMyecKMi anmapar y4e0HMKOB npocn?mnm

OCHOBAHO B 1930

VYcnosHble 0603HaYeHUA

@ — pyOpHKa «3HaeTe JIA BBI? »

@ — BOIIPOC IO TEKCTY
0 — Ba)KHOe yTBepsKIeHHe JINUHOCTHbIE

o — MpoOJIeMHBII BOIIPOC PEe3yNnbTaTbl

11*% — maparpadsl, oTMeUeHHBIE 3HAUYKOM «*», coJlep:KaT MaTepH-
parpagz, c P D
pe3yl'| bTadTbl aJI, mpeJHa3HAUeHHBIH 11 N3YUYeHNs IIPH 3-4acOBOM ILJIAHHUPOBA-
HUU

MeTtanpegmeTtHble

*10 — 3azaHUA Ha cCOOOPA3UTEIbHOCTD UJIN TPeOyIol[iHe 3HAaHUA
MaTepHaJja, BEIXOAAIIEro 3a paMKH YUeOHNKA

E — 3aJlaHN A, HallpaBJIeHHbIe Ha (DOPMUPOBaHNEe JIHNYHOCTHBIX
KadyecTB
E — 3aJlaHNsA, HalpaBJIeHHbIe Ha JOCTH KeHHe MeTalpeIMeTHEIX
pes3yJILTaToOB
m — B maparpade HUCIIOJLE30BaH TeKCT IPUIoKeHnd 1
I — TeKCT, OTMeUYeHHEBII 4epToi cjieBa, OTHOCUTCS K JOMOJTHH-
TeJILHOMY

MpocselueHme. Moaaepxka https: //uchitel.club © AO «M3patenscTeo «MpocseleHye», 2022
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Y 4e0HO- MeTOIMYECKHA T KOMILICKT w
NPOCBEINMIEHMNE

OCHOBAHO B 1930

C6opHUK 3a0A04
M YNPAXKHEHUMH

3“,’(0‘!"“(
CATOMOLIINN DM

YueOHuKH - 8-9
* Paboume TeTpaamu
* Terpaau niist 1a00PATOPHBIX

U MPAKTHYECKHUX PadoT :n:ml;::m
 3agauyHuKHU A  paborTl
e JIupakTuyecKkue MaTepuaJibl
e IlIpoBepounbie padoThI

A. M. Papeuxn

* Pabouas nporpamma u
METOAUYEeCKHUEe PEKOMEHAALUM s
yUHMTeJIA

IMpoceemenue. [Tomaeprxka https:Lichitel club © AO «M3parenbcTBo «lpocBelleHme», 2022
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ITPOEKT «Bpauu Oynymero» Xummus. /, 8, 9 Kiaccobl npocn?mmm
I pempoduibHAsA [TOT0TOBKA

OCHOBAHO B 1930

* Cogmepxanne 1 METOOUYCCKHI ammapar IMocoOuil pean3yoT MOTPeOHOCTh
ITKOJI B y9€OHO-METOANIECKOM COTIPOBOXKICHNN OpTraHU3aIuu
npeanpoGILHON MOATOTOBKHU

e TloMuMO IpeAMETHOTO Co/IepKaHUsI, B TOCOOMSIX 3aJI0KEHO Pa3BUTHE
IpeJicTaBiIeHU 0 chepax MpoPpecCUOHATIBHOMN eI TeIbHOCTH, CBSI3aHHBIX C
COBPEMEHHBIM €CTECTBO3HAHHEM

*  Heo6XomuMBIMH 2JIEMEHTAMH IIOCOOHI SABJISIOTCS IPAKTHYECKHUE 3aJaHHS 1
3a7a4M, y4eOHbIC MPOEKTHI U UCCIICIOBAaHUE, KOTOPBIE COJICUCTBYIOT
(GOpMHUPOBAHUIO IPEIMETHBIX PE3YNIHTATOB, OCHOBHBIX MHTEIIJIEKTYaIbHBIX
ornepanuii J0ruku, GyHKIIMOHATBHOU IPaMOTHOCTH. DAKTUUECKH 3TO
YUYEOHUK,
3aJa4HUK U TPAKTUKYM BMECTE

[Mpoceerenre. [Tomrepxxa https: Aichitel club
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@ MeauunHcKue Knaccol

ITPOCBEIIEHHUE

OCHOBAHO B 1930

4 N

: ° , I Em v/ Yu4eOHblii Kypc ABTOp
% B H El_g .K1ﬁ '7 NuauBuayanbHbIA OIPOEKT M. B. IlonoBkoBa u ap.
i . . buorexnomorus H. B. Topbenko
buoxumus H. B. Aatunosa, JI. K. JlasHoBa u ip.
% = MeaunuHackas cTaTUCTHKA H. B. I[Tonomapéna u ip.
g s, L
545 OcHOBBI (hapMakoI0ruu M. H. UBames u np.
Oka3zaHue nepBoi NOMOILHU JI. . exypHblid .

OcHoBbl npaktnyeckor meauiuusl J1. . JlexxypHbrit u np.

.o

ocHOBbI ,. NATHHCKH# 31K ).

ANS MEAULUMHCKUX

dusnueckas XuMHs B. A. benonoros u ap.

KNACCOB BMOTEXHONIOTUA

JlaTuHCKUi A3bIK
. B. lyxanuHa
(1711 MEIULIMHCKUX KJIACCOB)

OCHOBEI MCAUITNHCKUX 3HAHUNA

C. PBoakos, M. M. Bomnkosa, C. H. ®anbko
U OCHOBBI CEMbU

. B. Ky3pMmuH, A. P.JIaBpenos, 1. B.
Kykymkuna, A. I Myctadus u ap.

\ /

Bce npaga 3awumieHbl. HUKakas YacTb Npe3eHTaLmMmn He MOXET ObiTb BOCMpov3BaEHas kako CEITOININOBIIONDOD aKNIn1 Obi TﬁHm 6if|o CpeACTBaMW, BK/IKOYAA
pasmeLleHue B VIHTEpHETE 1 B KOPMOPATMBHbBIX CETAX, a TAKXKe 3annch B NaMaTBEBME 115 yacTHORONAIRNOAUSHG HONMROBAHT, 6ed dvicLMETTPIPEDeLLeHNs Biagenbla
aBTOpcKkunx npae. © AO «M3patenbCTBO «[1pocseleHnes, 2022 T.

['eneTnka




5. @opMupoBaHUE MeTANPEAMETHBIX KOMIIETEHIIUI NPU pelIeHUu XUMUYEeCKUX 32124 i

NPOCBEIMEHME

OCHOBAHO B 1930

XUMHUYECKHE 3ajiaun

Pemenune 3amady - o TO aKTHUBHBIM O3HABATEJILHBIN TpOLIECC, ONUPAOIINANCSA HA YMEHUSA
CMBICJIOBOTO YTE€HHUS U JIOTMYECKOE MBIIUICHUE. YMEHHUE PEIIaTh 3a/1a4l OTPAXKAET 3HAHUE TEOPUU U TIOHUMAHUE
1eJieil yaeOHoM IesITeIbHOCTH. Pelienre XUMHU4YeCcKuX 3a7iad TPYAHO alrOpUTMU3UPOBATh.

@ YcioBHE 33J1a4M M OTBET @ XHAMHUYECKAs YacThb @ Maremarnyeckasi 4acTh
» TEKCTOBOC; » BBIOOp crmocoba pelieHus;
: » xumudeckas Gopmyia;
> TabI4HOE; ) IR » UCIIONb30BaHue Gopmyn u
> rpaduyeckoe: cxema, YepTex, > ypaBHEHHE  XUMHYECKOH k
rpaduk, guarpamma, peaKIuu; ypaBHEHUH coCTaBJIeHHE
PUCYHOKH T.II. > y
NOHUMAaHHE  CYIIHOCTH POTIOPIIHIA;

» OTBET OTpakaeT IOHMMaHUE
CYIITHOCTH 3a7[a4H, MOXET OBITh
YHCIIOBBIM M CIIOBECHBIM.

XUMUYECKOTO MPOLECCa;
P : » KOPPEKTHOE MPOBECHHE

pacy€ToB.



@ 57 Keneso comepAHTCH B reMOrIOOHMHE KpPOBHM, KOTOpHIH OTBedaeT 3a
NMPOCBEIMEHMWE HACBLIIIEHWE TKaHEi M OpraHoB KHMcnopomoMm. [eMormobuH — 3To clioXHas
OCHOBAHO B 1930 Oenkosas MOJIEKYJa, OCHOBHOM YacThio KoTopo cayxur rem C,,H,,0,N,Fe.
Korna kpoBk NpoxonuT 4yepe3 NIETKHE, K aTOMY XKEle3a, BXOMSIIEMY B COCTAB

rema, NMPUCOENMHAETCA KHC/IOPOA M JIajliee TPAaHCIIOPTHPYETCH B KJIETKH.
BLIYHCIHTE OTHOCHTENBHYK) MOJEKYAAPHYIO MACCY TéMa W MACCOBYIO

PacuéTHple 3a7a4yn B ydeOHHKaxX om0, Mencsa B méa

6. Bomopon coenuHsieTca ¢ cepoii B MaccoBweiX oTHomeHusax 1 : 16. Mc-
MoJIb3yA NaHHble 00 OTHOCHMTENbHBIX ATOMHBEIX Maccax 3ITHMX 3JIEMEHTOB, BbI-

B — § 15 BEIMTE XMMHYECKYIO (DOPMYIY CEPOBOIOPOIA.
Bbluncrnenus no XumMmuyeckum 7. IlpumeHas cBeneHWS 00 OTHOCHTENBHBIX ATOMHBEIX MacCax XHMHYE-
q)opmynam_ MaccoBaga pmong CKHX 3JIEMEHTOB, COCTABETE XHMHWYecKyio dhopmyny cynwara MeaH, ecim
3/leMeHTa B COEeMHEHUN MACCOBBIE OTHOIIEHWMA B HEM MEOM, CEpPbl H KHCIOPOIaA COOTBETCTEEHHO

paBHBI 2 : 1 : 2.

8. BriBenure npocteiimyi GopMysly COEIMHEHHMH, B KOTOPOM MaccoBas
nona Harpus pasHa 32,4 %, cepwt — 22,5%, kucnopona — 45,1 %.

9. Cuemanu 14 r nopourkoobpasHoro xenesa ¢ 14 r nopouikoodpazHo
cepel. Cmecs Harpenu. Haiimute maccy cynbduna xenesa, eciiM HW3BECTHO,
yro Fe u § B nanHOM ciyyae COENHMHAKTCA B MACCOBBIX OTHOIIEHHAX 7 : 4.

® Kak paccyumbiBarom OMHOCUMESIbHYIO MONEKYNAPHYIO
maccy sewjecmsa?

| e——

Xumuueckue GopMynbl MOTYT GbITH MCIOJIBL30BAHBI /IS POBEACHUS pas-
JIMYHBIX PacyETOB.

1. BblyMCNieHNe OTHOCUTENbHbLIX MOJIEeKYSIPHbIX Macc

3anaua. BeIUMCINTE OTHOCHUTEJIBHYIO MOJIEKY/ISIPHYIO Bam nomoxer [
Maccy CepHOM KMCIOTBI, XMMH4YecKasi (opMyna KOTOPOIi "9P"°A"‘695K3‘} X
Hual

H,SO, (aur-asa-ac-o-uethipe). S —

TecmoBble 3a0aHus

1. ¥Ycranosure cOOTBETCTBME MEXIy XMMHYecCKO dopmynoil u Macco-
BHEIM COOTHOILIEHHEM XMMHYECKMX 3JIEMEHTOB, BXOIAIIMX B COCTAB 3TOH

hopMVIIEL

Pewenmne. [na BHIYUCICHUS OTHOCHUTEIBHON MOJICKYJISIPHOW MAacchl
HEOOXOIMMO CYMMHPOBATh OTHOCHUTE/ILHBIE aTOMHBIC MACChl 3JIEMEHTOB, 00-
pasyoLIMX COCAWHEHHUE, C YYETOM YMC/Ia aTOMOB:

M(H,50,) = 24,(H) + A(S) + 44(0) =2-1+32+4-16 =98

1) MgO A 3:2
~
2) H,SO, B.7:3
B CJIOXXHOM BellecTBe . .
L scrowsomsewectse | 3) Fe,0, B.2:1:2
3anaua. BuluMciMTE MacCOBBIE OTHOILEHMS 3JIEMEHTOB B CEPHON KHCIIO- 4} CUSG4 I 1:16:32
Te, Xxumudeckasi opmyna koropoit H,SO,.
PemeHue. 3Hass OTHOCUTE/BHBIC aTOMHBIE MAcChl 3JIEMEHTOB M YHCJIO 2. Maccopaa nmons XMMHYECKOND 3JcMEHTA ymiepoga B MOJIEKYJIE

aTOMOB, BXOOALIMX B COCTaB XMMHHYECKOIo COCAMHCHMS, MOXHO OIIPCACIHTH

MAaCCOBBIC OTHOLUCHHS 3THUX DJIICMCHTOB: STdHONd CZHED COCTABJIALT

https://shop.prosv.ru/katalog#/orderby= 1) 10% 2) 23,6% 3) 41,0% 4) 52,2%
5&pagenumber=4&sFilters=211753 27
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INPOCBEIIIEHUWE

OCHOBAHO B 1930

PacuéTHple 3a7a4yu B ydeOHHKaxX

MaccoBoii gonein pacTBOPEHHOro BellecTBa B PacTBOPe Ha3blBAlOT OTHO-
LUeHUe Macchl PacTBOPEHHOrO BeLeCTBa K Macce pacTBopa.

w(B-Ba) = M +100%,

m(p-pa)

Ife w(B-Ba) — MaccoBasl JOJS PAaCTBOPEHHOIO BemlecTBa; m(B-Ba) — Macca pacTBO-
PEHHOrO BelllecTBa; m(p-pa) — Macca pacTBOpa. ]

Ecin B pacTBOpe COZEP:KUTCS TOJLKO PACTBOPHTENL H PACTBOPEHHOE BeIecTBO,
cyMMa MX MacC paBHa Macce pacTBOpa:

e

C. A Craakos

m(p-pa) = m(p-14g) + m(s-Ba)

Ha mpakTHke OTMepsT, Maccy pacTBopa OueHhL HeymoOHo, yaoOHee OpaTh HeoOXO-
OUMEI 00BEM. [lg ero pacuéTa HY)KHO B3HATH ILIOTHOCTH pacTBopa, KOTOpasd IOKa-
BLIBAET Maccy eIMHHIE 00BEMa M cBS3aHa ¢ Maccoi M 0OLEMOM pacTBopa (POpPMYJI0i

m(p-pa)
V(p-pa)

Yamie Bcero IIOTHOCTE HUAKOCTell YKas3kIBAIOT B I'/ MJI, HO BCTpeualoTes U Apy-
rHe efUHHIEL: 1 r/cm3, 1 gr/a, 1000 kr/ M.

B ycnopusax safau IJIOTHOCTH UHCTOH BOAE OOBIUHO He yKasaHa. 9TO BeIHWUHHA
[OCTOSIHHAS, OHAa paBHa 1 r/Mia miam 1 Kr /.

PemnM HeCKOJLKO 3a87jaU ¢ HCIIOJL30BAHMEeM IOHATHSA ¢MaccoBas JOJS PacTBO-
PEHHOIO BeIIeCTBAas».

p(p-pa) =

3anaua 1. Kakag mMacca yKCyCHOH KHCJIOTHI cofjep:xuTcd B 150 r cTOJ0BOIO yK-
cyca ¢ MaccoBOif moseif KHCIOTHEI 3,5 %7

Jamno: Penrenne:
m(p-pa) = 150 r
w(RHCIOTEL) = 3,5 % W(KUCTOTE]) = IHUEHBIOTEL). 1 004

| m(p-pa)
M(KUCIOTE) — ?

w(KUACTIOTEL) * m(p-pa)
100%

M(RACTOTET) = =150r-0,085 = 5251 https:/[shop.prosv.ru/katalog#/order

§ 20. PACUETHI
10 XUMUYECKM VPABHEHUSM

v,

YpaEHeHHe XMMHYECKOH peakuMd NoKasblBaeT:

— KaKWe BELWEecTBa BCTYNAKT B PEaKUMIo W KakWe obpasyioTca (KauecTBeHHan
XapaKTepHCTHRA);

— KAKOBbl KONHYECTEEHHLIE OTHOWEHHA PEareHToE W NPOLYKTOR PEaKUMH (Konw-
YeCTEEHHAA XapaKTepHcTHKE).

CnegoBatensHo, MOMHO NPeinoNcHMTE, YTO YPABHEHHA PEaKUMH NO3BONAKT pac-
CYMTaTL Maccy, ObbEM M KONWYECTEO peareHToE W npogyktos. Kak 3to cgenate?

Ina pacuéTop Mo YPADHEHHAM XHMHYSCKHY DEARITHI MOMHO HCIIONLEOBATL, HA-
OpHMep, TAKOH AJNTOPHTM.

1. [IpopecTH AHAAMS TeKCTA BAJAYH H HATJATHC OQODMHATE €8 VCJIOBHH, YKAZAE,
UTO FAHO H 9To TpelyeTca onpefe)HTE.

2, BanpcaTL YpARHeHHS XHMHYOCKON DeAKIIHA H ONPeJeIHTL EOIHYeCTRAHHLIS CO-
OTHOIIEHHA &8 VIACTHHKOR, OPHeHTHPVACE HA Ko3(pQHIIMeHTEI B YPABRHEHHH.

3. PaccudTATE KOMHYeCTEA BOIIeCTBA YUACTHHKOE DeAKIIHH, OpPHBeIZSHHLIE B yo-
JOBHH 3aJa4d (DepeBecTH MACCY HAH ofFLEM B MOIH).

4, Hag ¢opMy1aMH HCKOZHLIX H HCEOMLIX DelIocTE SANMHCATL HSBOCTHLIS H He-
HEBECTHEIE KOAHYECTEBA BeIllecTBa (¥ MOJL).

5. PacounTaT. HCKOMOS KOJIHYSCTEC BOINSCTBA A SAJAHHON VCAIOBHeM VIACTHHEA
PEARIHH H DepeBecTH erd B MACCY HIH O0LEM corfacHO TPefoBAHMAM VCAOBHA ATAYH.

6. 3anHcaTL OTBET, HCOOILEVA COOTBETCTBYIINYVIO CHMBOMHEY H DASMEDHOCTIL.

[IporaameTpEpyeM HeCKOMLENMHE NPHMODAMH AACOPHTM DOIIeHHA SATAYT HA DAC-
AT 00 XEMHYeCKHM VDARHOHITAM.

Samaga 1. Karoil ofnéM pogopoga (H. ¥.) MOMHO DOMVIHTE IPH BSAHMOTeHCTBHE
nueEEa Maccol 13 r ¢ conamoi kmeaoToi HCL, ecoinm B pesyAnTaTe peakIiHH, KPOMEe Bo-
popofa, obpasyerca xaopem nuERa ZnCly? K xakomy TROy oTHoCHTCA 3Ta pearnmal

Jano: Peomenne:
miZn) = 13 r | 1. CocTapuM YpaBHOHHEe DOAEIIHH W NOpPOBegEM of0 KOJIHde-

CTHOHHLEIA AHATHE:
Zn + 2HC] = ZnCls + Ha

1 moue 1 Moo

V(Hg) — ?

2. PaccunTaeM EOJIHYeCTREC BelecTBA [[HHKA, BCTYIHBIIEND B DEAKITHID:
m(Zn) _ 13r

M(Zn) 65 r/mome
3. Hag qopMyI10H OHHEA B XHMHYSCKOM VDEBHOHHH SANHINAM HAHTOHHOS KO-

JHYeCTEC BOIecTBA OEHEA, 4 KOIHYSCTEO BellecTBa HaZ QopMyacH Bogopoga obo-
OHAYHM HYepel X.

ni{fn) = = 0,2 mome

umber#2&sFilters=211753

OrBeT: Mm(KHUCIOTEI) = 5,25 I

0,2 moas X MOJE
&pagen Zn  + 2HCI = ZnCly + Hy
1mons 1 moms
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MeTtonbl pelieHus

Pemnraem 3amaum Ha

YUUTHIBAEM YPOBEHbD

3apaya 1. BoMMCAHTE, K3EKOS HOMHYSCTEO BEWSCTEA CEPHHITOND ra-
3a coctasnmior 1,806 - 107 monekyn SO,.
PelweHwe:

Dano: 24
N(SO) = 1,806 107 | p=f o B0 5,0,
monekyn Na 6,02 - 10%* Moy

nso,) — 7 Oteet: 3 Monb.

Japaya 2. PaccydTalTe YHCNO MOMSKYN, KOTOPOe COOEPMMTICA B
5 MONb CEPHMCTOTD raa.

Lano: Pelwexme:
n(S0;) = 5 mons :ﬂ:fic?i on
NS0y — 7 Wy -

N(SO;) = 5:6,02 « 107 moms ' =
= 30,1- 107 MOnaKy n

2 cnocoG

1 Mone SO, cogepwwt 6,02 - 107 monexyn
5 mone S50, cogepmar X Monexyn

. ]
= 5 moms - 6,02 - 107 monesyn _ 30’1‘“}}4

Moneyn
Tmom Ky

Oteat: 30,1 10% Monekyn,

TpH PEWISHHH XHMHHECKHX 33434 HCNONbIY 0T
TAKME TaKWe MOHATHA, KaK OTHOCHTEMLHAR aTOM-
HaA Macca (A), OTHOCMTENBHAA MONEHYNAPHARA
mMacca (M), MonapHaR macca (M).

OTHOCHTENbBHAA aToMHaA macca (4) —
3TO OTHOWEHWS CPefHed MaCChl JaHHOTD aTOMa
NPHPOAHOH W3OTOMHOM CMecH anementa W 1/12
MaCCBI aroMa Yrnepoga.

3aa4

110 XUMHUHU

KOKIOM  YPOKE U B JIOMAIlIHEM

CJIIOKHOCTH 3aJa4dH.

CAITOMOLIINN D W >

- =9

8 97 r Bogw copepsmTcA 3 r KNO;
& 300 r sogs copgeprmrcs x r KNO;
r= 300r-3r 9,28r

97 r

2-i enocof

X — Macca HWTPaTa Kamws,

(x+ 300) — macca pacteopa
meaa) _ zr

W= oo oTAe 0,03 =

xr =928 r

Oteer: 9,28 r.

B nabopatopHeix WmccnepoBaduax yaobHes
NoNb30BATLCA PACTEOPEMH C ONPEASNSHHOR Mo-
NAPHOH KOHUWEHTPauWed (MonapHOCTED).

MonapHaa KOHUEHTPaUWA pacTeopa (o) —
3TC OTHOWEHMWE KONWYECTEA PACTBOPEHHOID Be-
wectsa x ofbemy pacTsopa:

_ _miX)
SulX) = ¥ (p-pa)
EQHMHHUE H3IMEPEHHA MONAPHOH HOHUEHTPAUHH — MOofb/ n.

Ha npaktike 4acTo MCNONb3yoT PAcTEOPs! CAELYIOWER MONSPHOH
KOHUEHTDALHM:

1M — ogromonapuei pacteop (cu(X) = 1,0 mons/n)
0,1M — peurmonapeld pacteop (cw(X) = 0,1 mone/n)
0,01M — canTumonapssii pactsop (c,(X) = 0,01 mons,/n)

Hanpumep, zanuce 0,2M NaOH osnauaeTt, uto 8 1 n pacteopa co-
aeprntca 0,2 Monb rMApOKCHAA HATPHA, T. €. MONAPHAA KOHUEHTPa-
UMA FHOPOKCHOE HATpHA B pacTeope coctaenseT 0,2 mons/ n.

MonapHas KOHUEHTpaUWA PAcTBOpAa CBA3aHA C MAcCOBOW Aonel
pacTeopeHHOro BewecTsa (BbIpaMeHHod B nNpoueHTax) cooTHoWwe-
HMeM:

wiX) - plp-pa)

wlX) = =4

<

NPOCBEIMEHME

OCHOBAHO B 1930

3aJIaHUN,

27. Kakas uarpamMua NpAERILHO OTPAMAET DIEMEHTHEII COCTAR HXDOMO-
soit kmenorw HCr,0;7

09%

28. Kaxas auarpaMma NpapiikHO OTPAaeT aIeMeHTHH COCTAE cyikbara
Gapua BaS0,7

| 16%
\

29. Paccuurraitre HIE COCTAR 0 OKCHAA Menesn, Hao-
fpa3nTe ero B EHJE KPYTOEOH JHATPAMMEL

30. Paccunraiite »IeMEHTHEI COCTAE MIBECTHAKA, NpeNOiarad, 4To OH
COCTOMT ToMEKO M3 kapbomata kansmus, Haobpasure coctae masectaa-
K B ERJE KPYTOBOH JAHArPAMMEL

2.3. J0AQHH HO BbIBOA CHOPMYABI BELLECTBA
No M3BECTHOMY 3IA@MEHTHOMY COCTUBY

Jlasaui THD 38739 ABIAETCA OODATHHIM [0 CMEICTY [0 OTHOMEHHE K
3NJEYAM HA ONpejJeleHHe HIEMEHTHOTD COCTAEA BEINECTEA, NOSTOMY M pe-
WATH HX UenecoofpasHo B CHCTEME © 0JAMAMIL HA BHUHCIEHNE MACCOERLX
Aodeil XHMHHECKIX WIeMeHTOR B coepiEenni. PaceMoTpuM npuMep peme-
HHH, COCTABME 2ajady, obparHyo npumepy 1 B pasgene 2.2,




<

NPOCBENEHUE 3.1. Pacyér maccbl (0b6béma, KonuyecTea

BellecTsa) NPOAYKTOB peakuuu, eUiu OOHO U3 BeLlecTB
AaHO B M30biTKe, HA NpuMepe 3agay No Teme
«Peakuuu MOHHOro obmMmeHa mMeXxay ConsMu B pacTBope»

MeTtonbl pemeHud 3aaad o0 XUMUU
HAnsa pemeHus A0D00H 3aauM, B KOTOPOIl HeodXoaMMo onpejne-

¥Yea i i JUTH KOJMYECTBEHHBI COCTAB HNPOAYKTOB PeakKIMH, eClIH OAHO
3.1.3. Paccumraiirte Mmaccy ocajka, OOJYYEeHHOro npu godasBieHUM M3 MCXOJHBIX BelecCTB B3ATO B M30bITKEe, MOMKHO COCTABUTL Ta-
K 540 r 10% -HOro pacreopa cynabdara MarHusa MU30BITKA PACTBO- OAMIY ANA pacuéTa KOJMYEeCTBA BCeX BEIeCTB 0 M Iocke peak-

UYL N E oM. Hpu 9TOM Ba>XHO YVKAaSLIBATL HMX ArperaTHble COCTOAHHMA.

3.1.2. PaccuuraiiTe Maccy ocajKa, [NOJYYEeHHOro npu A0daBlIeHUH
= IMokaskem, B KAKOM NOpPHAJAKEe HEODXOAMMO BHOCHUTHL JAaHHLIE B Ta-
K 410 r 20% -Horo pacrsopa (gochdara Harpusa HU3OLITKA pacTBopa

cynbdara Mardms. Gumny.

3.1.3. Paccuwuraiite wmaccy ocagka, HOJYYeHHOro npu aobasileHnu a) Buecém B cTpory «BbuUlOo» HMCXOAHBIE KOJINYECTBA BCEX Be-
K 540 r 10% -Horo pacrsopa cyiabdara margua 492 r 10% -soro mecTs A0 H II0oCjie peaKiHMM; VKayXKeM HCXOJAHOe BellecTBO, B3#A-
pacrsopa docdara HATPHUA. Toe B u30bITKe; BhygeauMm kKoauvecrso (docdara HaTpus

3.1.4. PaccumraiiTe Maccy ocajika, MNOJAYYEHHOro npu jgodasiieHuwn n(NazPO,), KoTophiii nNpopearupyer HOJIHOCTHIO.

K 540 r 10% -Horo pacreopa cyviabgara marausa 410 r 20% -sHoro
s H‘;Tpm_p yAEQ YXP 1 3MgSO, + 2Na,PO, = Mg, (PO,),. + 3Na,SO,
3.1.5. Paccumnrailte Maccy ocajKa, a TAKIKEe MACCOBbIE JOJAH BellecTB Buino 0,5 mont (M36bITOK) 0,25 mons 0 mons 0 monb

B pacTsBope, NOJy4YeHHOM npu aodasneHun k 540 r 10%-HOro
pacrsopa cyiabpara margusa 410 r 10% -sHoro pacrsopa dochara

HaTpus. Crano

6) Baecém B crpoky VXP n(Naj;PO,), no xkoropomy 6yaem npo-
ussoauThL pacuér B YXP 1.

yXpP

Paccunraiite maccy ocajkKa, HOJYUYEHHOro uIpu A0DaBJAeHUH

k 540 r 10%-noro pacrsopa cyabdara maraus 492 r 10% -noro YXP 1 3MgSO, + 2Na;PO; = Mg;(PO,),! + 3Na,SO,
_ Beino 0,5 monb (M36bLITOK 0,25 mons 0 mons 0 mons
pacrsopa gocdara HaTpuA rorr—pn ( )
VCIOBHMM 3aJa4YM eCTh JaHHBIE O MacCCe JABYX BellecTsB, pearm- uynpqxﬂeﬂuﬁ YXP 0,25 mons
PpYIOLIMX ApPYI ¢ APYroM, Cle[OBATENbLHO, JAAHHAA 3aJaya OTHO- Crano
CHUTCS K 3aJa4aM HA HM30BITOK—HEJOCTATOK. . -
B) Baecém B crpoky VXP kKoamuecTBa BCeX BeleCTB, pPAacCcuu-
Hamno: Pemenune: ragaele B YXP 1 no n(Na;PO,).
Mypu(NasPO) =492 1 | 1) Cocrasum qopmyny, neobxoau- YXP 1 3MgSO,4 + 2NasPOs = Mgs(POs)2l + 3Na,SO,
Bobino 0.5 monb 0,25 mons 0 mone 0 mone
3.1.5. Paccumraiite Maccy ocajika, a TAKKe MACCOBbIe JOJM BellecTs (3GhrToK)
B pacrsope, noayuyenHom npu podasiaennn k 540 r 10% -Horo YXP 3 . oo5< 0,25 mons L 3 o<
pacrsopa cyibdara maraus 410 r 10%-soro pacrsopa docdara = R - o
HaTEHﬂ. = 0,375 mons =0125 =0,375
B ycnoBuu 3ajaum ecTh JAHHBIE O Macce ABYX Pearupyromiux airios i
BellecTB, CJEeJOBATENLHO, JAAHHAA 3aJaYa OTHOCUTCA K 3ajayam Crano
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YHUBEpPCAIbHbBIE 3aJaYHUKU MPOCBENEHNE

OCHOBAHO B 1930

» VHusepcanvhviil no
omHoweHuro k¥ YMK

C6opHuK 30A04
U YNPAXHEHUH

COopHUK 30A0Y4

M YNPaXHEHMUi » 3a0auu  cmpykmypupoeamsvl no

memam  WKONbHO20 Kypca XUMUU u
NO3607IAI0M YUUMENIO
OpP2aHU308aMb HPOHMANLHYIO

U UHOUBUOYATIbHYIO — pabomy no
ompabomke 3HAHUL U YMEHULL

» HumepecHvle onvimsl Komopbie
VUAWUUCS MOdHCem

BUOAOINA

PUINKA 8bINOJIHUMb ooma
XUMMUS C60pHMK 30AQ4 CAMOCMOAMENbHO Ui 8
M YNPAXXHEHUH
CBopHMK 30AQ4 Kjiacce

U YNPAXHEHUH

https://shop.prosv.ru/katalog#/orderby=5&sFilters=211753 https://media.prosv.ru/fg/
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NPOCBEIIIEHUNE
3aJjadyHUKd U KOMIOHEHTBI Y MK
YMK ABTOpBbI HasBaHue yue6HuKa Knaccbl
abpuensH O.C. u ap. labpuensH 0.C., Xnumua 8,9
(8-9) OcTtpoymos U.T.,
Cnapgkos C.A.
EpemuH B. B. n ap. EpemnH B. B., Xummna 8,9
Mopg pea. /lyHnHa B.B. Ky3bmeHKo H.E.,
Apo3nosA.A.,
JlyHuH B.B.
HypuH A.A. "Codepbl" HypuH AA. Xnmusa 8,9
(8-9)
Ky3Heuosa H.E. n ap. Ky3HeuoBa H.E., Xumumsa 8,9
(8-9) Tutosa .M.,
I'apa H.H. € SO MOLIIM IO M
Pyp3utucl.E., PenbgmaH Pyasntncl.E., Xnmunsa 8,9 : 3
d.I. ®denbaman P.I.
(8-9)

https://shop.prosv.ru/katalog#/orderby=5&sFilters=211753
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©O.C.TaGpuensu, A. B. Kynuosa
TETPAADL ANIA OUEHKM KAYECTBA 3HAHMA

XI/IMI/IH

B TECTAX, SAAAYAX, YIIPANKHEHMAX

JInTaKTHYECKUE MaTepual e

C. A. Crnagxon

M. T. Octpoymon

pa60tme TeTpaau XumMusa

. 8. Epemun, A. A. Apoance ® PaGouas TeTpaan

KOHTPONDHLIE
u I'IPOBEPO'-lelE PABOTDI 8 xnacc
™ meiko, A. A fpoiona, B. B, Jywia

20 /- A. M. Pageux

",: o ‘ TllBHHIl[IBﬂ‘IHbIB

%\ KnpoepoyHbIe
uaﬁnm

https://shop.prosv.ru/katalog#/orderby=5&sFilters=211753
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OCOOCHHOCTH pEIICHUS YKCIIEPUMEHTAIbHBIX

Pemaem npsimyro 1 00paTHYIO 3a/1a4y B HECKOJIBKUX popmMaTax

970 NOKa3laHo Ha PUCyHKe.

1 - —
\
\
\

—

Tpy npobupku HaNONHUNK rasamu: a3oToMm, okcuaom yrnepopa(lV) m
XNOPOBOAOPOAOM ~— W NOMECTHAN B KPUCTANNM3aTop C BOAOW, KAk

Q-2 @ -

. ?

/
Lo /

B Kaxon raa 6uin 8 xaxaoin npobupke? Hante 060CHOBAHHLIA OTBET.

35, Ilpeanosnre cnocol paspenenus cMmecH, cocroauiefi H3 JKeJEIHBIX
eTpyacex, nosapennoi coan u meas. OdopMure naan MLCAEHHOO IKC-
NePUMEHTA B TeTpaji B Buje Tabuuub,

Crocol pasnesenns
eMecH

[Laramnpyemurit

Jledernmun
PesyabTaT

3agaqd

<

NPOCBEIMEHME

OCHOBAHO B 1930
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INPOCBEIMEHME

OOOOOOOOOOOOO

®poHTadbHbBIE J1TA0OPATOPHBIE OMNBITHI M MPAKTUUECKHE PAOOTHI

1. HOAI'OTOBKA!!! Th, o0opy10oBaHue U peaKTHBbI, JTA00PATOPHbIM
KYpHAaJI

2. PaboTaem ¢ y4eOHUKOM
3. Ucnonb3yem TeTpaau a1t J1abopaTopHBIX OINBITOB ¥ TMPAKTUYECKUX pabot

8( 46

4}‘ L,,N H.W. Fa6pycesa
XI/IMI/IH ) .. TeTpag

Terpaap ans 1aGopaTopHBIX Y 4 N
ONBITOB M IPAKTHYECKUX PaGoT T L IIﬂﬁI]IlﬂTI]IleI)(
OnbITOB

. I Ocrpoymos

H NPAKTHYECKHX
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NPOCBEIMEHME

Oco0eHHOCTH pPEUIEHUS  3KCOEPUMEHTAJIBHBIX 3a]1a4

[ oroBuT yd9aluXxcCs K BBIIIOJTHCHHUIO
N MBICJICHHOI'O, U PCAJIbHOI'O SKCIICPUMCHTA

OOecrieunBaeT MPOYHOE YCBOCHHUE
CIEIYIOIUX TEM:

- PaCTBOPHI ¥ UX IPUTOTOBJICHUE;

- MaccoBas J0J PaCTBOPEHHOIO BEIIECTBA;
- PEIIICHNE KAY€CTBEHHBIX U
KOJIMYECTBECHHBIX 3a71a4 110 BCEM KJlaccaM
HEOPraHUYECKUX COCTMHECHUM.

ConepKUT pa3INYHbIE BapUAHTHI
PaKTUYECKOro 3amanus OI'D



6. ®opmupoBanue PyHKUMOHAJIBLHON I'PAMOTHOCTH.

I{ngposou cepBuc 1jist pOPpMUPOBAHUSA U PAZBUTHH PYHKIMOHAIHHOM IPAMOTHOCTH.

DYyHKIHOHAJIBHAA TPAMOTHOCTh — HOBBIN JIEMEHT MPOrpaMMbl
(bopMUpPOBAHMA YHUBEPCAJbHBIX YUYEOHbIX A€M CTBUI

®opMHUPOBAHUE M OLICHKA BCEX HANIPABJICHUH (PYHKIIUOHAJIbHOM
rPaMoOTHOCTH. 1 yac B paMkax BHEYPOUHOM JeiTeJIbHOCTH.

/

DOYyHKIHOHAJIBHAS IPAMOTHOCTb.
«Y4uMes 10151 JKH3HM». 5 — 9
KJIacChl

WNuauBuayanbHble o0yyaromue nocoous
(BCe BUABI TPAMOTHOCTH)

~

/

\

DOYHKIHOHAJIBHASA PAMOTHOCTb.
«Tpenaxépb». 5 — 9 knaccel

COopHHKH A1t OTPaOOTKH HABBIKOB PELICHUS 3a/1a4
(MaTemMaTHuecKas U €CTECTBEHHO-Hay4Hast
IPaMOTHOCTH)

/

37

[

DYHKIMOHAJIbHAS TPAMOTHOCTb.
«3Bagaunukm». 2—-4,7 -9, 10 — 11 kaacchl

MHorogyHKIIMOHAIEHEIE COOPHUKHU 33124
(byHKITMOHAIBHAS TPAMOTHOCTH, YIITYOJIEHHOE
U3YYCHHE TIPEIMETA, OJTMMITHATHI )

~

EHOAOIUA
PHIHKA
XHUMMKA

CBoprnk 3040

M YNPGXHEHAR

NPOCBEIIEHHUE



%
JKOJI0rHYecKasi r(paMoOTHOCTh POCHEUENTE

IHoBbIlIeHHE YPOBHS IKOJOTHYECKOH KYJIbTYPbl, 0CO3HAHUE IVI00AJIbHOT0
XapakTepa 3K0JI0TM4eCKHUX Po0JieM U IyTed UX pelieHus.

%

[ oe—
T e

J oites
YEMY NPHPOAA '

YHHT YENOBEKA?

M. Npmopose
IKONOTHUECKAR !’
KYNbYYPA

W3A0POBLE
YENOBEKA

"y M. B Aprywosa
A B Mopryw
T A Msochma

JKONnorus

nnnnnnn

® aKTyaJlbHOC TCOPCTUUYCCKOC COACP KaHUE, ¢ DKOJIOTMYECKHUE aKIUU; ® WUIpHI,
® pazzesnsl NPaKTUYECKOrO IPUMEHEHHS 3HAHUM; ® HCCIICIOBAHUA, ® KOHKYPCBI,

® HamnpasJICHHOCTb Ha 06y‘IeHI/Ie KOMMYHUKAaTUBHBIM HaBbIKaM. ® MPOCKTHI, ® DKCKYpCHH.
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UHANBUAYAJBHBIA MPOEKT — 5T0 OTAETBHBINA Kypc, KOTOPHIi B COOTBETCTBHH C
®I'OC cpennero odmiero oopazoBanus uzydaercs B 10-11 kmaccax

MHAWBUAYANbHbIA
NPOEKT ‘/ qTO TAKOC HpOGKTI/IpOBaHI/Ie U Y9CM OHO OTJIMYHACTCA OT ):[pYI‘I/IX TUIIOB I[GSITCJ'II)HOCTI/I,

PacCMOTPEHBI pa3HBIE 3TAIbl IPOEKTUPOBAHUS;
v’ B KauecTBe KEWCOB MPUBEIEHBI IIPUMEPHI IIPOEKTOB: COBPEMEHHBIE U pa3pabOTaHHBIE B
IPOLIIIOM

v' Tlocite mpoXOXKIEHUsT Kypca yJal[iecs MMojiy4ar HeoOXOQUMbIE HaBBIKHM IIPOEKTHOM
NEATEIIbHOCTH, OBJIAJICIOT METOJAMHU TOWCKA, aHAJIN3Aa U WCIOJIb30BAHUS HAYUYHOU
uH(popMaIu, CMOTYT IyOJIMYHO U3JIaraTh pe3yJbTaTbl CBOCH padOTHI.

v' PaGouas nporpaMma JOCTYIIHA /IS CKaYUBAHMSI

«Pewena cnooicnas 3a0aua; Memooudecku Henpocmas mema
NOOAHa OOCMYNHO, U NPU IMOM HOCOOUE NOCMPOEHO MAK, YUMo
YOOOHO e20 UCNnoNb308amb OJisl NPENoOABAHUL: 3A0AHUSL
APONUCANDL, COOEPHCAHUE PACHPEOENEHO C YUemOoM 8PEeMEeHHbIX
3ampam mak, Y¥moobsl Xeamano KaxK pasz Ha Ypox.
IHokynareJn
HHTepHeT-Mara3uua labirint.ru

MpoceeweHue. Moaaepxka https: /uchitel.club
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oIoC COO 5

NPOCBEIMEHME

OCHOBAHO B 1930

CopepxaHue
TTPEIMOCIIOBHE  oooiiiiiiiiiiiiieiisseiiiase s esss o esss s esss s e e st s mmsss s mmssssmnssssnnsissnnsissnnsason 3
CBOPHMUK BIOXHMIS o oooeooeiemeeees e eaae e eaee s asssese s e esas e esne e en o s s e e e snmn s ens e e etmn e e se e s an 4
NMPUMEPHBLIX MHAMBHIVATBHEIL TIPO@ET . oieoiiti ittt i e e e et e e e e ae et e e s e e s ae e e 20
PABOYMX MaTuHCKWI ALK ANA METHUMHCKHX BITACCOB ..ot eeiaeeans is
NPOrPAMM MaTeMaTHUECKOE MOTETHPOBAHIE ..ottt aeaeiees e e aaanes esaemeeeas 44
MeETMUMHCKAA CTATHOTHER  .oootiiiiieeieeeiaeeesaeeesas e s e e e eesmeassmessmessmeeaenn 55
OKazaHHE TEPBOH TIOMOLIEF ..ot ee e e e e e e e e e e mseaee s eaeemseaee 63
OCHOBE! KOMIOBIOTEPHOM AHMMAELIF oot ieceee e e e e e se s e eeme s 80
OCHOBB! HAHOTEXHOMOTHIT oo 91
OCHOBB! (DAPMAKOTIOTHEL oottt et ee e e ec et it ae e e e esses e e aaamms eaaems e e 104
[TPMEIATHAA MEXAHBER oottt eae et e e et i sema e e assees e m e sa e s ae s e e 118
NPO®PUNU DV MBMUECKAN MHMIESL Lottt e e e ee it oo e e s e ae e me e o aaeme e 133
OBYYEHWSA . Dkonormueckas GesonacHocTs. UlkoneHenii skonormueckwii MoHUTOpHHT ... 148
COLMANBHO-IKOHOMMYECKMA AnepHas HIMER e e n e s 170

ECTECTBEHHOHAYYHbLIA
TEXHONOIHUYECKHHA
YHHUBEPCANbHMMA

FYMAHWUTAPHBIA

Kypcsl paccuntansl Ha 35/70 yacos (1 wim 2 yaca B HEIEIIO)

MpoceeweHue. Moaaepxka https: /uchitel.club
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droc Coo %

NPOCBEIMEHME

OCHOBAHO B 1930

AKTYAJIBHAS DKOJIOT'Usl. UHAUBUAYAJBHBIN TIPOEKT — OITY

B yueOHuKE paccMOTpPEHBI pa3HbIE ATalbl MPOEKTUPOBAHUS M PA3IUYHBIE BUJIbI
IIPOCKTOB (TEXHUYECKNUH, COLIMAIbHBINA,  DKOHOMHUYECKUH, yIIPaBICHYECKHIA,
BOJIOHTEPCKUMN U JIp.);

Copep)kaHMe  HanpaBneHO  Ha  GOpmMMpOBaHWE  DKOJIOTMYECKOIO CO3HAHUS
CTapIICKJIIACCHUKOB,  pa3BUTHE  yMEHHs  pemaTh pa3Ho(opMaTHbIE 3a/1a4H,
CaMOCTOSATEJIBHO MBICIIUTh, COOMIOAATh HOPMBI AKOJIOTHYECKOU KYJIBTYPHI U 3THKH;

B kadecTBe KEHCOB aHAIU3UPYIOTCS MPUMEPHI PEaIbHBIX MPOEKTOB, 0CO00E€ BHUMAHUE
YIIEJICHO aKTyaJIbHbIM 3KOJIOTHYECKUM IMPOEKTAM;

[Tocae mpoxokAeHUS Kypca ydalldecs MoJaydaT HEOOXOIUMBbIE HaBBIKM IIPOCKTHOM
JNEATEIBHOCTH, OBJIAJICIOT METOJAMU IIOMCKA, AHAJM3a W HWCIIOJb30BAHUA HAYyYHOU

uH(popMalUM, CMOTYT MYyOJIMYHO WU3JAraTh pPE3ylAbraTbl CBOEM palbOThl, MHPOSIBISTH
AKTUBHYIO JKU3HCHHYO MTO3UIIAIO U SKOJIOTUUECKYH) OTBETCTBEHHOCTb.

B 2] 241

Skonorna. MHansuayansHbI NROEKT. [Monoekoea M.B., Hocoe AB,,
AxTyanbHana 3Konorua [Monoekoea T.B., Mancak M.B.

1136251 Kypc paccunran Ha 35/70 yacos

(1 mnm 2 yaca B HEZIEITIO)

[Mpoceerenre. [Tomrepxxa https: Aichitel club
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DYHKIMOHAJBbHAA TPAMOTHOCTH. L{M(ppoBoi 0aHK 3a1aHU

ar -

boabuie nuagpopmanumn

https://media.prosv.ru/fg/

42
NHTepakTHBHOE NPOJOJIKEHHE THIAKTUYECKOT0 KOMILIEKCA
usnarejabcrea «Ilpocsemenue)
3aaHus OT SKCIEPTOB MEK Ty HAPOIHBIX
UCCJIEI0BAaHUM KayecTBa 00pa30BaHUsA
\
HaOmtonenue 3a nuHaMuKkoil GOpMUPOBaHUS
(PyHKIIMOHAJILHOM TPAMOTHOCTH Y
00yYaromuXcs
J
\
NunuBuayanbHas paboTa ¢ KaKIbIM
yqamnmmcs
_/

<)

NPOCBEIIEHHUE



2021-2022: HoBoe HOPpMATHBHO-IIPABOBOE PEryJIMpPOBaAHNE

denepalibHbIN 3aKOH
«O BHeceHum udMmeHennu B @eaepaabHblil
3aK0H “00 oOpa3zoBanum B Poccuiickon

®enepanun” ot 30.12.2021 No 472-D3

IIpuka3 MunnpocsBemenusi Poccun Ne 243 ot 15.04.2022 1.

«00 yrBepxkaennu Ilopsinka popmupoBanus eaepajabHOro
nepevyHs 3J1eKTPOHHBIX 00Pa30BaTe/IbHBIX PeCyPCOB, JOMYIIEHHBIX K
MCTIOJIB30BaHUIO TIPH peATM3alii UMEIONINX TOCYIapCTBEHHYIO
aKKpeIuTaIno 00pa30BaTeNIbHBIX MPOrpaMM HayalbHOTO OOIIEro,
OCHOBHOT0 O0IIIET0, CPETHEro 00IIero 00pa3oBaHUs»

ITomoxeHus, oTHOCAIIHECS K Ucmoab3oBanuio JOP u3 OII
O0P, Bcrynatot B cuity ¢ 01 centsiops 2022 r.

0P I'K «IlpocBemenue» niaHupyroTcs K BkitoueHno B ®I1 IOP B
2022 r. (Ilpuka3 Ha coriacoBaHuM B MHUHIOCTE).

DY He nopsexkat Briodenno B @I 0P u

MCIONB3YIOTCS Ha OCHOBAHUHU BKITFOUCHHUS yUCOHHKA B

OITY (m. 1 IMopsaka

k [Ipuka3zy Munnpocsenienust Poccun ot 15.04.2022 . Ne 243).

43

Cr. 18, n. 4: Opranu3anuu ... BbIOUPAIOT:

«3) sneKTpOHHBIE 00pa30BaTEIbHbBIE PECYPCHI, BXOAALINE B (he/iepaIbHbIi IepeueHb
ANIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, TOMYIIEHHBIXK HCIIOIB30BAHUIO MIPU pealin3aluu
MMEIONINX TOCYIapCTBEHHYIO aKKPEIUTAIINIO 00pa30BaTEeNIbHBIX MPOTPaMM HAYaIbHOTO
00111ero, 0OCHOBHOTO 00IIIETO, CPEAHETO 0OIIETO 00pa30BAHUS.

-

Cr. 8.2 (3kcneptusa J0P):

«8.2. DnekTpoHHbIE 00pa30BaTeIbHBIC PECYPChI BKIIIOYAIOTCS B (DeepaIbHbIN IepeyeHb
ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO. . .

I10 pe3ylbTaraM dKCIEPTU3bl COAEPIKALMXCSA B HUX IEKTPOHHBIX YUEOHO-METOANYECKUX
MaTepuaoBy.

-

O O

Cr. 8.3 (mopsinok popmupoBanus ¢enepaibuoro nepeuns IOP):

«8.3. Topsnok hopmupoBanus heaepaabHOTo MePeyHs ICKTPOHHBIX 00Pa30BaTEIbHBIX
PECYPCOB. .. yTBepxkaaeTcs heaepabHbIM OPraHOM HCIIOJHUTEIBLHON BIACTH,
OCYIIECTBISIONUM (DYHKIIHH 10 BEIPAOOTKE U peaTn3allii TOCYIapCTBCHHOM IMOIMTHKI
Y HOPMaTUBHO-TIPABOBOMY PETYIUPOBAHHIO B chepe 001iero oopa3oBaHus».

J

/

<)

NPOCBEIIEHHUE



I1n aT(l)OpMa Hl/l(l)pOBI)IX ILnargpopma LECTA — moctyn K 21e KTPOHHBIM

yuyeOHHMKaM M HM(POBBIM cepBHCAM
oOpa3oBaTe/JIbHbIX CEPBHCOB
«I1pocBernenus -
LECTA
4 K wkone rotos! () AyanoyyebHuK
LY 4
~ .
FY HauuHansep NMPOBocnutaHue
Pogutenio Obyyaem “
N Y4EHUKRyY U BOCNUTbIBaem
Yunm ctuxm Nabopartopus
NPOEeKToB
dNEeKTPOHHasA baHK 3apgaHui
dopmayuyebHMKa No GYHKLMOHANbHOM
rPamoTHOCTH
Yuurtentio NMpoBepaem = [lomawHue
U YYEHUKY 3HaHMA —. sapanms Al cpam EM!

https://lecta.ru/

5

NPOCBEILEHUE




MeToauueckasi moaaepxkka nepexoaa Ha o0HoBJAEéHHbIe DI'OC

YUYUTESb. CLUB VUUTENAM v LIKOJIbHUKAM v POAUTENAM v e LR @)

nasras > OGHoenénnsi ®OC. MeTonuueckue pekoMeHaumMm yuuTensm

5

NMPOCBEHNIEHHE

O6HoBnéHHbI PIOC.
MeTtoauueckne pekoMeHaaLmm

yuuTenam

Kak ncnonbzosatb yuebHuku gencrayioero @Y

MeTtoanueckue nuchbma
Buneonexuuu

PexomeHaiuu TOMOTHUTEIBHBIX YUSOHBIX
ocooui U MUPPOBBIX PpECYyPCOB

Kypchbl noBbllieHUs KBaTU(UKAIUN

boabme unpopmanum

https://uchitel.club/fgos

%
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NNPOCBEILEHUE



https://uchitel.club/fgos

7. U3menenusas KUM 2022 roga

TEYpHAsHEU U
NEQaror uHesKr 1

] N3meHeHuus KUM 2022 ropa

DM

1) YmennmieHo ¢ 35 1o 34 odimee KOMUYECTRO 3a/TaHUMN.

2) 2nemceHThl coaepkanus (B 2021 r. — 3amanus 13 u 14) OyayT mpoBepsATHCS
3amanvem 12. B HeM CHATO orpanrM4enue Ha KOJIMYeCTBO DJIEMEHTOB OTBETA, U3
KOTOPBIX MOJKET COCTOSITH MOJTHBIN MPaBUIILHEINA OTBET.

3) Uckmoueno 3aganue 6 (mo uymepauu 2021 r.)

4) U3menén popMar npeabsBIeHUAs YCIOBUM 3a1aHusd S u 21

5) BkiroueHno 3ananue (23), OpUEHTUPOBAHHOE HA MPOBEPKY YMEHUS IIPOBOAUTH
pacyéTsl Ha OCHOBE JIQHHBIX  TaOJHWIBI, OTpaXawIed HW3IMEHEHUSA
KOHIICHTpPAIIUH BEIIECTB B pABHOBECHOW CHCTEME.

6) UsmeHCH BuUI pacuCToB B 3aJaHuUM 28: TpeOyercs ONPCACIUTh 3HAUYCHHUC
«BBIX0JIa TIPOIYKTA PEAKIIUN» UITU «MACCOBOM IO TIPUMECH).

7) B pesynerare 3TOro MakCMMadbHBIM Oal 3a BBIMIOIHEHUE PadOTHI B IIEJIOM
cocTtaBuT 56 6amnos (B 2021 1. — 58 Gannos).



@
Teyap3AsHEU L
- Negararusesk
R

W Ilranupyemsbrie usmenenust B KUM B 2023 rony _- 4

DN

v’ Baganue 23: KOJUYECTBCHHBIC JaHHBIC, KOTOpEIe B 2022 TOIBI

ObJIM  TIpeACTaBicHBl B (opme Tadimmel, B 2023 romy Oyayr
pacIpeesIeHbI 10 TEKCTY.

v' B 3amanmsax 32, MPOBEPSIONIAX YMEHHS COCTABISATH YPaBHCHHS
XUMHAYECKUX PEaKIHi, KOTOPBIE OTPAKAIOT TEHETHUYECKYIO CBS3b
MEXIy KJaccaMH OPTaHHMYECKHX BEIECTB, CTPEIOYKH MOTYT OBIThH
HaIpaBJICHBI B 000HUX HAaMpaBJICHUSX.

[,ilaoﬁHoﬁ LLIENYOK ANA NEPEXOAa B NOAHO3KpaHHbIi pexum, CTRL+wenqok gns n)

v B yciioBHAX 3aJaHHN ¢ UCITOIB30BaHHEM (DOPMYJI OpraHHIECKUX

BCIIIECTB MOT'YT HCIIOIb30BATHCS CKEICTHBIE (POPMYIIBI.

v' Tlopsnok cinenoBanus 3aganuii 33 u 34 Oyjer u3MeHeH.

CchUIKa JUTs CKAYMBaHUSA https://disk.yandex.ru/i/hgAor3ghga4dM-w
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8. Onnaiitn-mapadon «"'Ilegaror Hamero BpeMeHH: TPeKH NpodeccuoHaJILHOIO pocTa'

http://tsemiims.ru/node/216?theme=minjust#

MHOOPMALUMOHHO
“METORMYECKOrO
CONMPOBOXAEHMA

| @ Jlasi cnaboBuasimmx

O Tnasnas

O Hosoctu
¥ O Ceepgetua 06 00

O OcHosHble ceegerus

O CTpykTypa W oprasi
ynpasnexus 00

O JloKymeHTbl

O ObpasosaHue

O PykoBogcTeO.
Meparorwseckuii (Hay4Ho-
neparoruyeckuif) coctas

) MaTtepuanbHO-TEXHHIECKOE
obecneueHue U
OCHaLWEHHOCTD
obpasoeaTensHoro npouecca

O MnatHbie 0bpasoeaTensHbie
yenyru
O DuHAHCOBO-XO3AUCTBEHHAA
AEATENBHOCTD
O BakanTHble MecTa ans
npuema (nepeeoga)
obyuaowmxca
O JloctynHas cpega
O MexxpyHapogHoe
COTPYAHW4ECTEO
O Urche f iHas Ha
caifTe B COOTBETCTBUM C
TpeboBaHuaMK ASHCTBYIOWETD
38KOHOJATENLCTEA

. iy
s ¢m . MBY Ao
NONNIOENRLALN ' LIEHTP 3KCMEPTU3bl, MOHUTOPWUHTA

LY

M MHOOPMALMOHHO-METOAVYECKOTO (G Mg
COMPOBOXAEHS -~

r.Jaepmusick Hmxeropoacxkon obnactn

OnnanH-mapadoH "lNeparor Hawero
BpPEeMeHU: TPeKn
npodeccuoHanbHoro pocra”

8(8313)1252469

MNMopatb 3aaBKy 3anucu BebuHapos Martepuan sebuHapoB

Mpukas MBY AMNO LISMuMMC ot 28.09.2022 Ne164-n "O npoBeaeHwuu oHnanH-mapadoHa
"[Meparor Hawero BpeMeHW: Tpeku npodecCUoHansHoro pocta”

Mpukas MBY AMNO LISMuUAMC ot 28.09.2022 N2165-n "O6 opraHu3auyuu MHGOpMaLMOHHO-
METOANYECKOro CONPOBOXAESHUA NefaroroB AnA y4acTua B KOHKYpcax npopeccuoHansHoro
macTtepcTea”

lMacnopt oHnaiH-mapadoHa "lMegaror Hallero BpeMeHu: Tpeky npogeccuoHansHoro pocta”
CMOTPETb

Mpukas MBY AMNO LISMuMMC ot 06.10.2022 Ne167-n "O npoBeAeHUY MyHULMUNATIEHOTO
MHTEPHET-KOHKypCca MeToanyeckux paspadoTok "Hayka. TexHonorua.ObpasoBaHue”

Llens oHnaH-mapacoHa: co3gaHue
cpeabl AnA NpodeCCUOHAaNbLHOrO pa3BuTUA
neparoros
obpa3oBaTenbHLIX OpraHu3auuin ropoga
[13epKUHCKa
3apauu oHnanH-mapacdoHa:

- NOBLICUTL npoeccuoHansHy
KOMMETEHTHOCTL U MacTepcTBO NeJaroros B
cnoeuAax  uudposoin  obpasoBaTensHO
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9. IIpoxoxkaenue Npoueaypbl arrecTalumn

[Ipuka3 MuUHUCTEPCTBA OOpa30BAHMS, HAYKH U MOJIOACKHOW MOJUTUKU Hrbkeropoackon

obmactr ot 26.03.2020r. Ne 316-01-63-752/20
[Tucemo I'BOY JAIIO HHUPO or 31.08.2020 Nel1794/01-45 «O wHanpaBicHHH
uH(pOpMaLTUN

ATTecTalMa HA BHICIIYI0O KATErOpUIo — B 3204HOM (hopMmare!
1.3a 3 nHS 10 AaThl OPOBEACHUS MPOLEAYPhl aTTECTAIMU KOMITbIOTEpHAs MPE3eHTAIUS
WU CChUIKA HAa MHTEPHET-PECYPC, a TakkKe OyMaxkHOE€ MOpT@ono (MOATBEPKAAOIINE
JTOKYMEHTBI Pe3yJIbTaTOB padOThl) HAMPABISIOTCA Ha JJICKTPOHHBIA agpec Kadeapsl:
kafslov@niro.nnov.ru
2.IToptdonmmo B 3nekTpoHHOM BapuaHTe (popmar XIS, a Taxke OTCKaHMPOBAHHBIN
mabJI0H € TOAMUCHIO PYKOBOJIUTENS M I€YaThl0 OpraHu3alii) OTHPABIISIIOTCS Ha
SJIEKTPOHHBIN agpec: comsa2020@yandex.ru.
3.KoMnbroTepHOE TECTUPOBAHUE B IMCTAHIIMOHHOM (popMaTe Ha 0a3e MyHUIUIAIUTETA.
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IT'PA®UK KOHCYJbTALIUU MBY JMO LIDMUUMC JJISI YUUTEJEMN,
ATTECTYIOUINXCS HA ITIEPBYIO U BBICIIIYIO KATET'OPUUA
B 2022/2023 YYEBHOM I'OY:
BTOPHHUK, C 15.00 10 17.00 (Ouno/mucranuuonno — SAuaekc. Tesaemocr)

I'pynnoBasi koHcyabTanus « TpedoBaHus K Mpe3eHTAMH NPAKTHYECKUAX TOCTHKEHU
MeIaroru4yeCKux pa00OTHUKOB))

1 BTOpHHK Mecsana (esxxkeMecsidHO). Iucranumonno. Ccplika 1Sl NOAKJIKYEHUA B IuiaHe MbY
JITO IOMuMMC

I'pynnoBas koHcyabTanus « 'pedoBanus Kk noprgo/imo negaroru4ecKux padOTHUKOBY

2 BTOpHUK Mecsina (exkeMecssuHo). (mcranumonno. CcbuiKa JJ1s MOAKJIIOYEeHH B IJIaHe
MBY JAIIO HIMuMMC

I'pynnoBas koHcyabTanus « KoMmnboTepHoe TeCTUPOBAHUS MEIATOTHYeCKUX PA0OOTHUKOB))

3 BTOpHMK Mecsina (exxeMecssuHo). lucranumonno. Ccbuika J1Jis MOAKJIIYEHUA B IJIaHe
MBY II10O H9OMuHMC




10. Ilimanupyembie TemMmaTuueckue 3acenanusa ' MO yuuresieln XuMuu

http://tsemiims.ru/node/93#overlay-context=node/92?theme=minjust#

Kongepenuus «IIpumenenue

TUCTAHIUOHHBIX METOA0B 00y4YeHM I U CemuHapbI-npakTukymbl «Teopusi u npakTuka
TeJIeKOMMYHUKAIIMOHHBIX TEXHOJIOTHI B noaroroBkm ydammuxcs k F'MA no xumun»

IMPaKTHKE NpcnogaBaHud XUMHHN»

Hosiops 2022 roga

B Teyenue roga (mo nmpeasioKeHHbIM TeMaM)

BeOunapsl «9¢pdexTuBHbIC METOANYECKHE IPUEMbI B
NpaKTHKe npenoaasanus. 3 onsita negaroros,
HMEKIIUX BHICOKHE MOKA3aTe/ I 00yYeHHOCTH
Y4YaIIMXCH»

B Teyenue roga (1mo npeasioxKeHHbIM TeMaM)
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Jlankuna KOuust BaaauMupoBHa -
mMetoauct MBY JIITO HOMuMMC,
3aMeCTHUTeJb JUPeKTOpPa(BHYTPEHHEE COBMEIIEHME)

Koncyasranum:
BTOPHUK- YeTBEPr

9.00-11.00, 15.00-17.00

Tenedon: +7-960-168-96-79
E-mail: yulialapkina2008@mail.ru



mailto:yulialapkina2008@mail.ru

