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IHosicHUTEALHAA 3alIHCKA

[Iporpamma Kypca cocTaBiieHa JJisi CYyIIECTBEHHOTO YIIIyOJeHHUS U PacIINpeHus 3HAaHUN
[0 XMMMHU, HEOOXOIUMBIX JUIsl KOHKPETU3aLlUU OCHOBHBIX BOIIPOCOB OpPraHMYECKOH, oOuei u
HEOPraHMYECKON XUMHHM U 11 OOLIET0 pa3BUTHs YYEHUKOB U /IS ycnemHon caauu EI'D.
Leab kypca:
® pacuMpeHHe 3HaHUM, (QopMHUpOBaHME YMEHHMH W HABBIKOB y YYaIIUXCS II0
PELICHUI0 pAaCUYETHBIX 3aJad W  YIOPaXKHEHUH IO XHUMHM, DPa3BUTHE
IIO3HABATEJILHON AKTUBHOCTUH CaMOCTOSITEIBHOCTH.
3agauu Kypca:
e yriyOJieHHe ¥ pacllUpeHUe 3HaHUH 110 XUMUU
® 3aKpPENUTh YMEHHS M HABBIKM KOMIUIEKCHOIO OCMBICICHMSI 3HAaHUH W HX
IIPUMEHEHHUIO [TPU PELICHUHN 33]1a4 U YIIPAKHEHUH;
® JCCIEeNOBAaTh W AHAJIM3HPOBATh QITOPUTMBI PEIICHHs THIIOBBIX 3aJad,
HaXOJIUTh CIIOCOOBI pelIeHus] KOMOMHUPOBAHHBIX 33]a4;
e (QopmMupoBaTh LEIOCTHOE IPEACTABICHHE O IPUMEHEHWH MAaTeMaTH4YEeCKOIo
amnmapara MpU peluIeHUU XUMUYECKUX 3a1ad4;
e pa3BHUBaTh y ydallUXcs YyMEHHUS CPaBHUBATh, AaHAJIM3UPOBATh U JIEJIATh BBIBOBI,
e crocoOcTBOBaTh (DOPMUPOBAHHIO HABBIKOB COTPYIHHYECTBA B Ipolecce
COBMECTHOM paboOThI;

® Pa3BUTH HHTCPCChI ydamuxcs, YBJICKAIOINUXCA XUMHECH.



IInanupyemMble pe3yJbTaThl 0CBOeHHs Kypca «PelieHne XMMHYeCKHX 32121y

PaGouas mnporpamMMa M TeMaTHYEeCKOE IIJJAHUPOBAHUE COCTABJIEHbI C Yy4eToM paboueil
porpamMMbl BocliuTanus. BocnuraTensHbIN MOTEHIIMAT JAHHOTO Y4eOHOTO MmpeaMeTa 00ecredrBaeT
peann3aluio caeyomuX HeleBbIX IPUOPUTETOB BOCIIMTAHUS 00YyJaIOLINXCS:

1.1 JIuyHOCTHBIE Pe3yJabTAaThI:

c(OPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

c(hOpMUPOBAHHOCTh OCHOB CaMOPA3BUTHS W CaMOBOCIIMTAHUS B COOTBETCTBUU C
00IIeYeIOBEUECKUMH  IIEHHOCTSIMA W HJieajlaMd  TPaXKIAHCKOrOo  OOIIECTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIHHOW, TBOPYECKOH W OTBETCTBCHHOM
JIeSITEIILHOCTH;

HABBIKU COTPYJHUYECTBA CO CBEPCTHUKAMH, B3POCIBIMH B 00pa30BaTeIbHON, Y4eOHO-
HCCIICIOBATEIbCKOM eI TCILHOCTH;

TFOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCIEC CaMOOOpa30BaHMIO;
CO3HATEJILHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCJIOBHMIO YCIEIIHOM
podeCCHOHAIBHON 1 0OIIECTBEHHOM JCATEIHHOCTH,

ACTETUYECKOE OTHOLICHUE K MHpPY, BKJIKOYAs 3CTETHKY HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA;

MIPUHATHE U PeaIM3aIUIo IEHHOCTEH 3/T0POBOT0 U O€301acHOT0 00pasa KU3HH;
OCO3HaHHBII BBIOOp Oynymiedt mpodeccudn W BO3MOXKHOCTEH — peanu3anuu
COOCTBEHHBIX KU3HEHHBIX IIAHOB;

c(hOpMUPOBAHHOCTh JKOJOTMUECKOTO0 MBIIUICHUS, TOHUMAHUSI BIUSHUS COLUAIBHO-
SKOHOMHMYECKHX MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEBI.

1.2 MeTanpeaMeTHbIe pe3yJbTaThl
1.2.1 PerynaTuBHBIC YHUBEpPCaIbHbIE y4eOHbIC JeHCTBUSA

CaMOCTOSITEJIbHO OTpPEeNSITh 1eNd, 3a7aBaTh MapaMeTpbl U KPUTEPUH, TIO KOTOPHIM
MOYHO

ONPENIETUTh, YTO LENb TOCTUTHYTA;

OIICHUBATh BO3MOJKHBIE TOCIEACTBUSL JOCTUKEHUS IOCTAaBJIEHHOM 1Lenu B
JeSATeTLHOCTH,

COOCTBEHHOM >KM3HH U KU3HU OKPYKAIOIIUX JIFO/IeH, OCHOBBIBASACH Ha COOOPaKEHUIX
ATUKU U MOpPaJIH;

CTaBUTH U GOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIHHOMN JAEATEIHHOCTH U
JKU3HEHHBIX CUTYaIMsIX;

OIICHUBATh PECYPChl, B TOM YMKCII€ BpeMs U ApPYyrHMe HeMaTepuajbHbIE PECYpCHI,
HEOOXOUMBIE I JOCTHUKESHHUSI TIOCTABJICHHOM 11eTIH;

BBIOMPATh TYTh JOCTHKCHHUS 1€, TUTAHHUPOBATh pEIIeHUE TMOCTAaBJICHHBIX 3ajad,
ONTUMHU3HPYS MaTEepHAIbHBIC U HEMaTepUaIbHBIC 3aTPATHI;

OpraHu30BbIBaTh A(P(EKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX ISl JOCTHUKEHUS
MOCTaBJICHHOM 11eJIH;

COTIOCTABJISITh TMOJYYEHHBIH pe3yabTaT MAESITENbHOCTH C IIOCTaBJICHHON 3apaHee
LENIbIO.

1.2.3.11o3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBHSA

HNCKaTb MW HaXOAdUTb 0606H_IeHHLIC CITIOCOOBI peuieHud 3aaa4, B TOM YHUCIIC,
OCYHICCTBJIATDH pa3BepHyTBII71 I/IH(I)OpMaI_[I/IOHHLII\/'I INOHUCK M CTAaBUTh Ha €ro OCHOBC



HOBBIC (Y4eOHBIC U MTO3HABATEIILHEIC) 3a/1a4H;

KPUTUYECKH OIIEHHWBATh M MHTEPIPETUPOBATh MH(POPMAIMIO C Pa3HBIX IO3UIUH,
pacro3HaBaTh U GUKCHPOBATH MTPOTHBOPEUHS B MHPOPMAIIMOHHBIX HCTOYHHKAX;
MCIIOJIb30BaTh Pa3JIMYHBIE MOJIECIbHO-CXEMAaTUYECKUE CPEICTBA ISl MPEACTABICHUS
CYLIECTBEHHBIX CBSI3€M W OTHOLIEHUM, a TAKXKE MNPOTHUBOPEYMI, BBISBICHHBIX B
WH()OPMAIMOHHBIX HCTOYHHUKAX;

HaxOJUTb W TPUBOJUTH KPUTUYECKHE APTYMEHTHl B OTHOIICHUU JIEUCTBHI U
CYKJEHUU JAPYroro; CIOKOMHO U Pa3yMHO OTHOCUTHCS K KDUTHYECKHM 3aMEYaHUSIM B
OTHOIIIEHUU COOCTBEHHOI'O CYXICHHS, pacCMaTpHBaTh UX KaK PECypc COOCTBEHHOTO
pa3BUTHS;

BBIXOJIUTH 33 PaMKH y4e€OHOTO MPeaMEeTa U OCYIICCTBIIATh LIeJIeHAIIPaBICHHBIN TOUCK
BO3MOYKHOCTEH /I LIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHUS;
BBICTpaWBaTh  WHJMBHAYAIbHYIO  00pa30BaTENbHYIO  TPAaCKTOPHIO,  YYUTHIBAS
OTPAaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHMUS;

MEHSTh U YAECPKUBATh PA3HbIE MTO3UIIMU B IO3HABATEIILHON AEATEIBHOCTH.

1.2.3.KoMMyHHKAaTHBHbIE YHHBepCcaJbHbIe y4eOHblIe AelicTBUS

OCYILECTBIIATH JCJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH
(kak BHYTpU OOpa3oBaTEIbHOW OpraHU3alllH, TaK M 3a €€ Mpe/eiaMu), Moa0upaTh
MapTHEPOB IS ACIIOBOM KOMMYHUKAIIUU UCXOJIS U3 COOOPaKEHUH Pe3yabTaTHBHOCTH
B3aUMO/ICHCTBHS, a HE JINYHBIX CUMITATHIA,

IPH OCYIICCTBICHUU TPYIIIOBONM PabOTHI OBITh KaK PYKOBOJIUTENIEM, TaK M WICHOM
KOMaH/Ibl B Pa3HBIX pOJisIX (TeHEepaTop HJeH, KPUTHK, HCIIOJTHUTEb, BHICTYIAONIUH,
9KCHEPT U T.1.);

KOOPJMHHUPOBATh W BBITIOJNHATH PabOTy B YCIOBUSX PEATBHOTO, BHUPTYaIBLHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BepHYTO, JOTMYHO W TOYHO H3JIaraTh CBOK TOYKY 3PCHHUS C HCIIOJIb30BAHHEM
aJICKBAaTHBIX (YCTHBIX M MMUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH()IMKTOTEHHBIE CUTYallMd M MPEAOTBpallaTh KOH(GIUKTHL A0 HX
aKTUBHOM (a3pl, BBICTpaMBaTh JCIOBYID W 0O0pa30BaTEIbHYI KOMMYHHKAIIHIO,
n30erast TMIHOCTHBIX OIEHOYHBIX CYXKJICHUH.

1.3.IlpeameTHbIC pe3yabTaThI:

3HaTh U MOHUMAaTh OCHOBHBIE 3aKOHBI U TEOPUH XUMHUH, TPUMEHSITh UX TIPU PELIICHUH
MPAKTUYECKUX U PACUETHBIX 3a/1a4;

3HATh AITOPUTMBI PEIIeHUs 33734y Pa3HbIX TUIOB, PA3HBIMU CIIOCOOAMU; pacueTHHIC
bopmysl,

YMETh COCTaBJISATh YPABHEHUS XUMHUYECKUX PEAKUUU U BBIMOJHITH PACYEThl MO HUM,
BBITIOJIHATH PACUETHI JJIS1 HAXOXKIACHUS MPOCTEUIIEH, MOJICKYJISIPHOM W CTPYKTYPHOM
dbopMyI OpraHMYECKUX COSAMHEHHI;

IPOBOAMUTH CAMOCTOSITENIbHBIM MOUCK XMMHMUYECKON MH(OpMalUU C UCHOIb30BAaHUEM
pPa3IMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJSPHBIX W3/IaHWMA, KOMITBIOTEPHBIX 0a3
JAHHBIX, pecypcoB HHTepHeTa); MCMONB30BAaTh KOMIBIOTEPHBIE TEXHOJIOTUM MJIs
00paboTKu, mepefadyd W NPEJCTaBICHUS XUMHUYECKOW HH(OpMaluu B pa3iHyuHbIX
bopmax;

HCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B NMPAKTUYECKOW AESITETbHOCTU U
MOBCEHEBHON JKM3HU NJIsi OOBSCHEHUS] XUMUYECKUX SIBJICHUH, MPOUCXOIAIINX B
npupojie, ObBITY M Ha MPOU3BOJACTBE; OIpEeNeHUs] BO3MOXKHOCTU MPOTEKAHUS
XAMHYECKUX MPEBPAIICHUN B PA3JUYHBIX YCIOBUAX W OIEHKH HMX IOCJIEIACTBHII;
DKOJIOTMYECKH TPAMOTHOIO IIOBEICHUS B OKPYXKAIOLIEW CpEAE; OLEHKU BIIUSHUS
XUMHYECKOTO 3arpsi3HEHUs OKPYXKAroIeH Cpelpl Ha OpPraHW3M 4YelIOBEKa U JIpyrue



KUBBIC OpraHU3Mbl; OE30MACHOr0 OOpalleHusi C TOPIOYMMHU M TOKCHYECKHMHU
BellecTBaMHU, Ja00paTOpHBIM 000pYyIOBAaHUEM; IPUTOTOBICHUE PACTBOPOB 3a/1aHHOMN
KOHIICHTPALUH B OBITY U Ha IPOU3BOJICTBE.

OcHoBHOe cofiepKaHue Y4eOHOI0 Kypca

10 kacc

Tema 1. Pacdersl mo xumuueckum (GopmMyliaMm U ypaBHEHUSIM XUMUYECKUX peakmuii (11 q)
OCHOBHBIE KOJMYECTBEHHBIC XAPAKTEPUCTUKM BEUIECTBA: KOJMYECTBO BEIECTBA, Macca, 0ObeM.
MaccoBas, oObeMHass M MOJIIpHas J0Ji1 BellecTBa B cMecH. MaccoBas J0is 3J€MEHTa B
coequnenun. llpocreifmas wiam smnupuueckas ¢opmyna. VcTuHHas WM MOJEKYIApHas
¢bopmyna. XuUMHUECKOE YpaBHEHHE, TEPMOXUMHUECKOE YPABHEHUE, TEMJIOBOH A3PHEKT XUMUYECKOI
peakuuu. CTexuoMeTpuuecKre pacueTsl. Beixoa npoaykTa peakiuu. Pemenue onuMnuaaHbIx 3a1a4
LIKOJIBHOTO U MYHHULIMIIAJIILHOTO YPOBHS.

Tema 2. Opranuueckas xumus ( 23) XuUMHYECKHE CBOWCTBA aJKaHOB, AJIKEHOB, AJIKUHOB
CIHUPTOB, (PEHOJIOB, AIbJACTUIOB. KapOOHOBBIX KHCIOT, CIOXHBIX 3(UPOB U YIJIEBOJAOB U
a30TCOJCOXAIIUX COEIUHEHUI. PacueTbl MO XMMHMUYECKHM YPaBHEHMSIM C MX Y4acTHUEM
I'enernyeckas CBs3b KJIACCOB OPraHUYECKUX BEILECTB.

11 kaace

Tema 1.Xumuueckue ypaBHeHus (6 yacoB)

XHUMHYECKOE YPABHEHHE U €r0 XapaKTePUCTUKHU. 3aKOH COXPAHEHHUs MAacC BEIIECTB. 3aKOH
COXpaHEHHUs W TpeBpaileHust dHepruu. 3akoH ['eii-Jltoccaka wim 3akoH OOBEMHBIX OTHOIICHHIA.
3aKOH PKBUBAJICHTOB.

Pemenne pacueTHbIX 3a/7ay ¢ NPUMEHEHUEM 3aKOHA COXPAHEHMsI Macc BEIECTB, 3aKOHA
COXpaHEHHUs W NIPEBpAILCHUs] dHEpruu, 3akoH leii-Jlroccaka M 3akOHa HKBUBAJIEHTOB. TeIIOBOM
apdekr peakiuu. 3akoH [ecca. Ilonstue 00 »sHTanbnuu. Permenwe pacy€THBIX 3aaad 1O
TEPMOXUMHUYECKHM YpaBHEHUSM. PelieHre KOMOMHUPOBAHHBIX 3324 IO XUMHUUECKUM yPaBHEHUSIM

Tewma 2.: «PacTtBOpsI» (8 yacon).

Kparkue cBegeHuss o coctaBe M BUJAX pacTBOPOB. PacTBOPUMOCTh HEOPraHUYECKHX U
OpraHUYECKUX BEUIECTB, (haKTOPHI, BIUAIONINE Ha HE€. KpuBbie pacTBOPUMOCTH.

[TonsiTHE O KOHIIEHTpAIMU pacTBOpa U €€ BUIBI (MaccoBas JOJsI paCTBOPEHHOTO BEIIECTBA,
MPOIICHTHAsT KOHIIEHTpAIMs, MOJSIpHAash KOHIEHTpAIus, HOpMalbHas KoHIeHTparwus). [IpaBuio
cMmemuBaHud.. Kpucrammoruaparsl, uX OCOOEHHOCTU. BblumMclieHUs, CBSI3aHHBIE C TOHSATHEM
PacTBOPUMOCThH BEIIECTB. BBIUMCIICHHS HA MMOCTPOEHHUE KPUBBIX PACTBOPUMOCTH HEOPTaHUYECKUX U
OpraHMYEeCKUX BEIIECTB. BbIUMCIIEHUs, CBA3aHHBIE C MPUTOTOBICHUEM PACTBOPOB C Pa3IUYHBIMU
BHJIaMH KOHIIGHTpalMid. BeluncieHus Ha MpaBWIIO CMEIMIUBAHUS. BBIUMCICHUS TO XUMUYECKOMY
YPaBHEHUIO C y4YaCTUEM paCTBOPOB, a TAK)KE€ HAa PACUEThl MACCOBBIX J0JE€H WM MPOLEHTHOIO
colepKaHUsl TMPOAYKTOB pEaKIUH TIOCIIe OKOHYAaHUS peakiuu. BbluuciaeHus, CBsI3aHHBIE C
o0pa3oBaHHEM CMECH KUCIBIX W CPEAHHUX COJIeH, €CIM CMEIIMBAIOT JBa YHMCTHIX BEIIECTBA, WIIU
YICTOE BEIIECTBO U PAaCTBOP, HJIM HECKOJIBKO PACTBOPOB.

Tema 3. «llepuoanueckuil 3aKOH M cUCTeME XHMHUYeckux 3yeMmeHToB /.M Menneneena.
Crtpoenue atomay (4 gaca)

OtkpeiTe U cymHocTh I3, ocobeHHOCTH B cTpoeHMH M 3akoHoMepHocTsax [ICXD JI.U.
MenneneeBa. Ctpoenue aroma. CocTaBieHUE 3JEKTPOHHBIX (OPMYJ AJIEMEHTOB. 3aJaud Ha
HaxoxJeHue snemeHToB B IIC. XapakTepucThka XUMHUYECKOTO »HJIEMEHTa MO TMOJOXKEHHIO B
MepUOANYECKON cHucTeMe.3aJaud C KCIOIb30BAaHUEM IMEPHOJUYECKOr0 3aKOHA M MEPUOIUYECKON
cucTteMsbl XuMuieckux aneMeHToB .M. Menaeneesa.

Tema Ne 4: «XuMuueckast KWHETHKa (8 4acoB).



KpaTkue cBefeHHsl 0 CKOPOCTH MPOTEKAHUSI XUMHUYECKUX peakiuii U (pakTopax, BIUSIONIIUX
Ha He€. 3akoH neictBus macc. IIpaBuno Bant-I'odda. Xumuueckoe paBHOBecHE M YCIOBHUS €rO
cmewienus. I[lpunuun Jle Illarense u cimencrBus u3 Hero. [IoHATME O KOHCTAaHTE XMMHUYECKOTO
paBHOBecHUsI. Beruucienue cpelHeil CKOPOCTH XMMUYECKON peakiiMy OJHOTO WM ABYX YYACTHUKOB
XMMHYECKOI0 mpoliecca. BoluncieHnss Ha 3aKOH JEMCTBUS Macc BbluuciieHHs Ha npaBuiio BaHT-
l'odpda BerumcieHne KOJWYECTBEHHOTO COCTaBa PABHOBECHOW CMecH. BBIUMCICHHE KOHCTAHTHI
XMMHYECKOIO paBHOBECHA. PellleHne pacu€THbIX 3a7ay, CBSA3AHHBIX CO CKOPOCTBIO IMPOTEKaHUS
XUMHYECKUX PEAKIMA W XMMHUUYECKHM PaBHOBECHEM U YCIOBUSIMH €TI0 CMEIICHUS

Peseps (8uacoB)

Pemienne 3amay MIKOJBHOTO W MYHUIMNAIBHOTO Typa Bcepoccuiickoil onuMmuaabl
mKOILHUKOB. ITogroroska k EI'D mo xumuu.



Y4yeoHo — TeMaTHYeCKHH IJIaH

10 kaacc
N KoJs-Bo yacoB nop
Tema dopma nposeaeHus
n/n Bcero | Teop. Mpakr.
Pacuerbl 1m0 XHMH4YECKHMM Jlexuus https://chem-ege.sdamgia.ry
1. 7 5 H https://educont.ru/?utm_source=eljur
(popmy.i1aM ¥ ypaBHEHUSAM. [IpakTukym
Jlexuus www.yaklass.ru/
Opranunyeckasi XUMMUS.
2. 10 6 [IpakTuxkym
YriaeBoaopoabl.
3aueTHOE TECTUPOBAHHE
K Jlexuus www.yaklass.ru/
3 HCJIOPO/ICo/IepKALIHe 7 4 TpaxTriym
opraHuyecKue BeulecTna.
3aueTHOE TECTUPOBAHHE
PN — Jlexuus www.yaklass.ru/
4, epaatil 6 4 [IpakTuxkym
opraHuyecKue BellecTna.
3aueTHOE TECTUPOBAHHE
5 PENETUIIMOHHBIN 4 4
' 9K3AMEH
HUTOT'O 34 11 23
Y4eOH0 — TeMaTH4YeCKHUil MJIaH
11 kaace
Koua-Bo yacos
Ne n/ Tema dopma nposee
i M Bcero Teop. IIpakr. pMa TPOBEACHIB  op
Jlexuust https://chem-
1. XumMuyeckue ypaBHeHHs 9 2 7 [IpakTukym ege.sdamgia.ru/
3aueTHoE



https://chem-ege.sdamgia.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

TECTUPOBAHUC

Jlexrwmst https://chem-
PacTBopbI [IpakTukym ege.sdamgia.ru/
3aueTHoe
TECTUPOBaHUE
Iepuoauueckuii 3aKOH u Jlexuus https://chem-
nepuoanYecKast cucremMa [IpakTukym ege.sdamgia.ru/
xumMuuyeckux djgemenros . MW 3aueTHoe
MenjeieeBa. TECTUPOBAHUE
Jlekuus https://chem-
XumMnveckasi KHHETHKA Hpaxruiym ege.sdamgia.ru/
3aueTHoe
TECTUPOBAHUE
PENETHUIIMOHHBIN SK3AMEH EID

UTOoro

34

27

OUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbl CETUUHTEPHET

1. https://chem-ege.sdamaia.ru/

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/ https://resh.edu.ru/

Hw

https://uchi.ru/ https://www.yaklass.ru/
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