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Pabouass mporpamMma 1O XHMHUHM Ui OCHOBHOM IIKOJIBI MpeIHA3HAYCHA IS
oOyuaroruxcst 8-9 -x K1accos.

[Iporpamma cocraBneHa Ha ocHOBE DYHAAMEHTAILHOTO SIIPa COACPIKAaHUS OOIIEeTO
oOpa3oBanusi W TpeOOBaHWUN K pe3yldbTaTaM OCHOBHOTO 00IIero oOpa3oBaHus,
NPE/ICTaBICHHBIX B (pelepaTbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAapPTE OOIIETO
0o0pa3oBaHUs BTOPOTO TMOKOJIeHHMs. B Heil Takke yYMTBIBAIOTCS OCHOBHBIC HJICH U
TIOJIOXKCHUS TIPOTPAMMBI Pa3BUTHS M (POPMUPOBAHUS YHUBEPCATIbHBIX yUCOHBIX JICHCTBUI
IJIE OCHOBHOTO 00ImIero o0Opa3oBaHWs, MPEEMCTBEHHOCTh C MPOTPaMMOIl HAa4YalbHOTO

o01ero oOpazoBaHusI.

1. IInanupyembie pe3yJibTaThl OCBOCHUSI y4eOHOI 0 MpeMeTa

OcHOBHBbIE IOHATHUSI XUMHUHU (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX MpeCTABJIEHUI)
BhITyCKHUK HAYyYUTCS:

- OIMCBHIBATh CBOMCTBA TBépI[BIX, KNIKHUX, T a3006p33HI>IX BCIICCTB,

BBIJICTISI UX CYIIECTBEHHBIC MPU3HAKH;

. XapaKTepr30BaTh BEIIECTBA MO COCTaBY, CTPOEHUIO U CBOWCTBaM,
yCTaHaBJIMBATh MPUYNHHO-CJICICTBCHHbIC CBSI3U MEXTY JTAHHBIMU
XapaKTepUCTHUKaMH BEIIECTBA;

. PacKpbIBaTh CMbBICII OCHOBHBIX XMMHUUECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTb,
UCIIOJb3Ys 3HAKOBYIO CUCTEMY XUMUH;

. M300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C MOMOIIBI0 XUMUYECKUX
dbopMyT U CYITHOCTh XUMUYECKUX PEAKITUI C IOMOIIBI0 XUMUYECKUX YPaBHEHUN;

. BBIYUCIISITh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MAacChl
BEILIECTB, a TAKKE MACCOBYIO JI0JII0 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUSAX;

. CpaBHUBATh MO COCTaBY OKCHUJIbl, OCHOBAHMUSI, KUCJIOTHI, COJIH;

* KHaCCI/I(bI/II_[I/IpOBaTB OKCHUAbI 1 OCHOBAHUA IIO CBOﬁCTBaM, KHCJIOThI U

COJIM — II0 COCTABY,



- OTMCHIBATh COCTaB, CBOMCTBA M 3HAUCHHE (B IPUPOJIC U MPAKTUUECKOM
NeATEeIbHOCTH YeJI0OBEKa) MPOCTHIX BEIIECTB — KUCIOPOJIa U BOJIOPOJIA;
. JlaBaTh CPABHUTEIbHYIO XapaKTEPUCTUKY XUMHUUYECKUX AJIEMEHTOB U

BAKHEUININX COECIUHEHUN €CTECTBEHHBLIX CEMEHCTB IMIEJOYHBIX METAJUIOB U

rajioreHoB;
. M0JIb30BaThCSl  JIAOOPATOPHBIM ~ OOOPYJOBAaHUEM M XUMHUYECKOU
MOCY0M;
. MPOBOAUTL HECIOXXHBIE XUMHUYECKUE OMNBbITHI U HAOMIOACHUS 3a

M3MEHEHUSIMU CBOMCTB BEIECTB B MPOIIECCE MX MPEBPAIICHUI; COOTIOATh MTpaBUiia
TEXHUKHA O€30MTaCHOCTH MPHY IPOBEICHUH HAOIOICHUH U OIIBITOB,;

. pasnuyaTh SKCIMEPUMEHTATBHO KHUCIOTHI M IIEIOYH, TOIB3YSACH
WHJIUKATOpaMH; OCO3HaBaTh HEOOXOJIUMOCTh COOIOJICHUSI MEp 0€30MacHOCTH TpHU

O6paHlCHI/II/I C KHUCIOTAaMH H ICJIOYaMH. BLIHYCKHI/IK IIOJIYYUT BO3MOKHOCTDH

HAYIUTHCS:
. TPaMOTHO 00paIaThCs ¢ BEMECTBAMH B MIOBCETHEBHON YKU3HU;
. 0CO3HaBaTh HEOOXOJAUMOCThH COOJIOJICHHS MPaBUJI AKOJOTHUYECKU

0€30IacHOro MOBEICHUS B OKPYKAIOIIEH MPUPOTHOM CPENE;

. NOHMMATh CMBICI MU HEOOXOAMMOCTH COOJIOACHUS NpPEIIUCaHUM,
MpeAJIaraéMbIX B HMHCTPYKUHUAX IO HMCHOJB30BAHUIO JEKAPCTB, CPEICTB OBITOBOU
XUMUH U JIP.;

. UCIOJIB30BaTh MPUOOPETECHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH IPHU
BBINIOJIHEHUU HCCIEAOBATEIbCKUX IPOEKTOB MO M3YYEHHIO CBOMCTB, CIOCOOOB
[IOJIyYEHMS U PACIIO3HABAHMS BELIECTB;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Yys CPEACTBA
YCTHOTO M NHCbMEHHOIO OOILEHUS, MPOSBISATH TOTOBHOCTh K YBaXKEHUIO HHOU
TOUYKH 3pEHUs TpU 00CYKIECHUH PE3yJIbTaTOB BBIIOJIHEHHOMN paboThI;

. OOBEKTUBHO OLICHMBATh MH(POPMAIUIO O BEIIECTBAX U XUMHYECKHUX
mpoueccax, KpUTHYECKM  OTHOCHTBbCS K  ICEBJOHAYYHOM  HH(OpMaluH,

HEJI0OPOCOBECTHOM peKIIaMe, KacaroIehCs NCIOIb30BaHUS Pa3IMYHBIX BEIICCTB.



IMepuoagnyecKuid 3aKOH U MEPUOAUYECKAA CUCTEMA XUMHUYECKUX djeMeHTOB /1.
N. MenaeneeBa. CTpoeHue BelecTBa
BrInyCKHUK Hay4duTCS:

. KJIacCU(UIMPOBATH XUMUYECKUE JIEMEHTH HAa METAJIIbI, HEMETaJLIHI,
AIIEMEHTBI, OKCHUJIBI M THAPOKCHUILI KOTOPBIX aM(OTEpPHBI, © MHEPTHBIC IJIEMECHTHI
(rasel) 17151 0CO3HAHMS BaKHOCTH YIOPSIIOUYEHHOCTH HAYYHBIX 3HAHUM;

. pacKpbIBaTh CMBICI Iepruoanueckoro 3akona J1. 1. Menneneena;

. OTHCHIBATh U XapPaKTEPU30BaTh TAOIUUIHYIO (HOpMY TEPHUOTUIECKON
CHUCTEMbl XUMHYECKHX DJIEMECHTOB;

. XapaKTEpU30BaTh COCTAB ATOMHBIX SIAECP M PACHPEICIICHUE YHUCIIa
BJICKTPOHOB IO 3JJIEKTPOHHBIM CJIOSIM aTOMOB XHWMHWYECKUX JJEMEHTOB MaJIbIX
MEPUOJO0B MEPUOJAYECCKON CUCTEMBI, 4 TAKKE KUIUS U KAIBIIHS;

. pa3nuyaTh BHUJbl XMMHYECKOW CBSI3U: MOHHYIO, KOBAJCHTHYIO
MOJIAPHYI0, KOBAJIEHTHYIO HEMOJISIPHYIO ¥ METAUIMYECKYIO;

. n300pakaTh SJIEKTPOHHBIE (OPMYJIBI BEIIECTB, 0Opa30BaHHBIX
XUMHUYECKUMH CBA3SIMU PA3HOTO BUJA;

. BBISIBIIATH 3aBUCUMOCTH CBOWMCTB BEIIECTBA OT CTPOEHHS €T0
KPUCTAJUTMYECKOUN peleTKu (MIOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METaJUTMYECKOM );

. XapaKTePU30BaTh XUMHUYECKUE DJIEMEHTHI U UX COCIMHEHUS Ha OCHOBE
MOJIOXKEHHSI DJIEMEHTOB B IMEPHUOIUYSCKOM CHCTEME M OCOOCHHOCTEH CTPOCHHS HX
aTOMOB,;

. ONKMCHIBATh OCHOBHBIC MpeAnocbulku OTKpbiThs . Y. MenaeneeBbiM
MEPUOANYECKOTO 3aKOHA M TMEPUOJUYECKON CUCTEMbl XUMHYECKHUX JJIEMEHTOB H
MHOT000pa3HyI0 HAyYHYIO ACSTEIbHOCTh YYCHOTO;

. XapaKTEepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUYECHUE
MIEPUOANYECKOTO 3aKOHA U MEPUOJUYECKON CUCTEMBI XUMUUYECKUX dJIeMeHTOB []. U.
Menpeneena;

. OCO3HABaTh HAy4YHBIE OTKPBITHUS KaK pPE3yJbTaT UIATEIbHBIX
HaOIIOICHUH, OTBITOB, HAYYHOHN MOJIEMHUKH, IPEOIOJICHHS TPYIHOCTEH M COMHEHUH.

BBIHyCKHI/IK IMOJIYYUT BOSMOKHOCTE HAYYHUTHCA:



- 0CO3HaBaTb 3HAYCHHUC TCOPECTHYCCKHX 3HAHUU JJIA HpaKTquCKOﬁ
JACATCIIBHOCTH YCJIOBCKA,

& OIMMCBIBATbh M3YUYCHHBLIC 00BEKTHI KakK CHUCTCMBbI, IIPUMCHS JIOTUKY
CHUCTCMHOI'O aHaJIM3a,

bl IMPUMCHATb 3HAHUA O 3aKOHOMCPHOCTAX HGpHOIIH‘IGCKOfI CHCTCMBI
XUMHUYCCKUX JJICMCHTOB AJIA 00BACHEHHUSA U MMpCABUACHUS CBOMCTB KOHKPCTHBIX

BCIICCTB;

- pa3BUBaTb I/IH(I)OpMaLII/IOHHYIO KOMIICTCHTHOCTDb ITOCPCIACTBOM
YFHY6JI€HI/IH 3HaHUH 00 HCTOPHUHU CTAHOBJICHHUA XUMHUYECKOM HAYKH, €¢ OCHOBHBIX
HOHHTI/If/'I, IMCPUOANYCCKOI'O 3aKOHA KaK OAHO- I'0 U3 Ba)XKHEHUIIIMX 3aKOHOB IIPpUPOIHLI,

a TaKiK€ O COBPEMCHHBIX JOCTHKCHHAX HAYKH U TCXHHUKU.

MHorooopasue XMuMHYECKUX PeaKkuMu

BrInyCKHUK HAYyYUTCS:

- O0OBSACHATH CYTh XUMHUYCCKHUX IIPOUCCCOB,
& Ha3bIBATb IIPU3HAKKU U YCJIOBHUS ITPOTCKAHUA XUMHWYCCKHUX peaKuHﬁ;
bl YCTaHaBJIIMBATh IIPHUHAIJICKHOCTD XUMHUYECKOMN pC€akonuu K

OTPEICIICHHOMY THUITY TIO OJJHOMY M3 KJIACCU(PUKAITMOHHBIX MPU3HAKOB: 1) MO YuCiTy
M COCTaBY HCXOJHBIX BEIIECTB U MPOAYKTOB peaKIuu (pEaKuuu COETUHEHUS,
Pa3NIOKEHHMs, 3aMEIIeHUsI U 00MeHa); 2) TI0 BBIICJICHUIO WM TOTJIOMIEHUIO TETJIOThI
(peakiuy SK30TEPMHUCCKUE W DHAOTEPMHUYECKHE); 3) MO HM3MEHEHHUIO CTCeIeHel
OKHCJICHUS] XUMUYECKUX AJIEMEHTOB (OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKITUN);

4) mo oOpaTMOCTH TIporiecca (peaKIuy 00paTUMBbIC U HEOOpATUMBbIC);

. Ha3bIBaTh (haKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKUX PEAKITU;

* Ha3bIBaTh  (PAaKTOphI, BIHUAIONIME HA CMEIICHHE XUMHUYECKOTO
paBHOBECHS,

. COCTaBJIATh YPABHEHHUS DIJIEKTPOJUTUUECKON AUCCOIMALUA KHUCIIOT,

eJIouei, CoJIeil; TOJIHBIE U COKPAIICHHBIE MOHHBIC YPaBHEHMS Peaklnii 0OMEHa;

YpaBHCHUA OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;



. MPOTHO3UPOBATh MPOJYKTH XUMHUYECKUX peaknuii mo Qopmy-
JaM/Ha3BaHHUSM HWCXOJHBIX BEIIECTB; OIPENeIsITh HWCXOJHBIE BEIIECTBAa 11O
dopMynamM/Ha3BaHUSIM MPOTYKTOB PEAKIIUU;

. COCTaBIISITh ypaBHEHUS peakuui, COOTBETCTBYIOIIIUX
TIOCJICZIOBATEIPHOCTH  («IIEMOYKE») TMPEBpAIllCHUH HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB,;

* BBISIBJIATH B TIPOIECCE PKCIEPUMEHTA MPU3HAKHU, CBHIETEIHCTBYIOIIHE

O ITPOTCKAaHUM XUMHYECKOM peaKuum;

. TOTOBUTH PACTBOPHI C ONPEAECICHHON MAacCOBOM J10JIE PaCTBOPEHHOTO
BEIIIECTBA;
* OTIPENEIATh XapaKTep Cpeibl BOJHBIX paCTBOPOB KUCJIOT U LIEI0YEH 110

W3MEHEHUIO OKPACKU UHIUKATOPOB;

. MPOBOJIUTh KAYECTBEHHBIE PEAKIWH, MOJATBEPKAAOIINE HAINYHUE B
BOJIHBIX PACTBOPAaX BEIIECTB OTAECIbHBIX KATUOHOB Y AHUOHOB. BBITTYCKHUK MTOJTYYUT
BO3MO>XHOCTh HAYUYHThCS:

. COCTaBJISITh MOJICKYJISIPHBIE W TIOJHBIE WOHHBIE YPAaBHEHUS I10
COKpaIICHHBIM HOHHBIM YPaBHECHUSIM;

. MPUBOJUTH TIPUMEPHI PEAKLINI, TOATBEPKIAIOIINX CYLIIECTBOBAHUE
B3aMMOCBS3H MEKIY OCHOBHBIMH KJIACCAMU HEOPTAaHUYECKUX BEIIECTB;

. MPOTHO3UPOBATh PE3YJIbTAThl BO3JACHCTBUS PA3IMUHBIX (DAKTOPOB Ha
CKOPOCTh XMMHYECKOHN PEAKIINH;

. MPOTHO3UPOBATh PE3YJIbTAThl BO3JACHCTBUS PA3IMUHBIX (DAKTOPOB Ha

CMCIICHUC XUMHUYCCKOI'O PaBHOBCCH.

MHuorooopa3ue BenecTn
BrinmyckHUK Hay4nuTCs:
. ONPENEIIATh MPUHAMIECKHOCTh HEOPTAHUYECKHUX BEIIECTB K OJTHOMY M3
U3YYEHHBIX KJIACCOB/TPYMIl: METAJIbl U HEMETAIUIbI, OKCUJIbI, OCHOBaHUS, KUCIIOTHI,
COJIN;

- COCTaBJIAIATH (I)OpMYJ'IBI BCIICCTB I10 UX HAa3BaAHUAM,



. OMpeNeNnsaTh BaJCHTHOCTb U CTENEHb OKHUCJICHHS DJEMEHTOB B
BEIIECTBAX;

. COCTaBJISITH (DOPMYJIBI HEOPTAHUYECKUX COCAMHEHUN MO0 BAJICHTHOCTSIM
Y CTEIICHSIM OKHCJIEHUS 3JIEMEHTOB, a TAK)KE 3apsaM MOHOB, YKAa3aHHBIM B TaOJIHIIE
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH;

. OOBSACHATh 3aKOHOMEPHOCTH MU3MEHEHUSI (PU3NYECKUX U XUMUYECKUX
CBOMCTB MPOCTBHIX BEIIECTB (METANIOB M HEMETANIOB) M MX BBICIIMX OKCHJIOB,
00pa30BaHHBIX 3JIEMEHTAMU BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XMMHUYECKHUE CBOMCTBA, XapaKTepHbIC JISl TPy
OKCHUJIOB: KUCIIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

. Ha3bIBATh OOIIME XMMUYECKUE CBOMCTBA, XapaKTEPHbIC ISl KaXKI0T0 U3
KJIACCOB HEOPTraHWYECKUX BEIIECTB (KUCIOT, OCHOBAHMH, COJIEH);

* MPUBOJUTH MPUMEPHI PEAKUUN, MOATBEPKAAIOMINX XUMUYECKUE
CBOMCTBa HEOPTaHUYECKUX BEUIECTB: OKCUOB, KUCJIOT, OCHOBAHUU U COJIEH;

. ONPEIENATh BEIIECTBO-OKUCIUTEIb U BEIIECTBO-BOCCTAHOBUTEDL B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUSX;

. COCTaBJISATh JICKTPOHHBIN OanaHC (1711 MU3YYEHHBIX pEakiuii) 1o
MPEAJIOKEHHBIM CXEMaM PeaKLuii;

. MPOBOJUTH JaOOPATOPHBIE OMbITHI, MOATBEPKIAIOIINE XUMHUUYECKHE
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX BEILECTB;

* IPOBOANUTH JTAOOPATOPHBIE OMBITHI MO MOJYYEHHUIO U COOMPaHUIO
ra3o00pa3HbIX BEILECTB: BOJOPOAA, KHUCIOPOJA, YIVIEKUCIOrO Trasza, aMMHAKa;
COCTABJISITh YPABHEHHS] COOTBETCTBYIOIIMX pEakUuid. BBIMYCKHUK MOJXYYUT
BO3MOXHOCTb HAYYUThCS:

. MPOTHO3UPOBAaTh XUMUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE HUX
COCTaBa U CTPOCHHS;

. IPOrHO3UPOBATh CIIOCOOHOCTH BEILIECTBA MPOSIBIATH OKUCIU- T€IbHbIC
WIM BOCCTAaHOBUTEIBHBIE CBOMCTBA C YYETOM CTENEHEH OKHUCIEHHUS 3JIEMEHTOB,

BXOAAIIHNX B €I'0 COCTAaB,



. BBISBIIAITH CYILIECTBOBAHME T'€HETUYECKOW CBSA3U MEXY BEIECTBAMU B
pAAY: IPOCTOE BEIECTBO — OKCUJ — KHUCI0Ta/ TUIAPOKCHU]L — COJIb;

. XapaKkTepu30BaTh 0COObIE CBOWCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U
a30THOM KHUCJOT;

* IIPUBOJMTH IPUMEPBI YPABHEHUM PEaKLMii, JEKAMUX B OCHOBE
MIPOMBIIUICHHBIX CIIOCOOOB MOJY4YEHHsS aMMHaKa, CEPHOW KHUCJIO- Thl, YyryHa WU
CTaju;

. ONMHUCHIBaTh (PU3MUECKUE M XUMHUYECKHE IIPOLECCHI, SBISIOLIUECS
4aCThIO KPYTOBOPOTA BELIECTB B IPUPOLE;

. OpPraHMU30BBIBATH U OCYLIECTBIATH MPOEKTHI IO UCCIIETOBAHUIO CBOMCTB

BCHICCTB, MMCIOIMIHUX BAaKHOC IIPAKTHYCCKOC 3HAUCHHUC

2. Coneprxanue y4eOHOI 0 nmpeamera
Conepsxkanue yueOHOro nmpeaMeTa Ha OAMH y4eOHbIH roj

Cornacno yueonomy 1iany I'BOY COII Ne8 «OlLl» Ha y4eOHBIN roJl Ha U3y4YCHUE

npeameta «Xumus» B 8-9 kiaccax oTBOAUTCS 2 y4eOHBIX yaca B HEAEN0 M Toro 68

9acCoOB B I'O.

1o IIporpamme Xumus. 8knacc. ABrop H.H. I'apa Ha n3yuenue npeamera « Xumus»

OTBOJIUTCSA 2 Y4eOHBIX Yaca B Henelto, 70 9acoB B roj.

B cBsi3u ¢ 3TUM, B IPUMEPHYIO IPOrpaMMy ObUTH BHECEHBI CIICAYIOIINE U3MEHECHUS

B 8 Kjacce:
ITo ILnanupyemoe
Ne
Tema nporpamMmme KOJIM4Y€eCTBO
n/n
(4acoB) 4acoB
] OcHoBHOM nIEpHOS 70 68
2 PesepBHble ypoku 3)

VYueonsiit mporiecc B [BOY COII Ne 8 «OL» ocyiecTBisieTcs Mo TPUMECTPAM, TIOITOMY



U3y4eHUE mpeaMeTa « XuMus» B 8 Kiacce OyAeT MPOXOIUTh B CIACAYIOUIEM PEXKUME:

IMpeamer KosinuecTBO 4acos B
HEJIETTIO TPUMECTP roja
I 1 ]
Xumus 8 kiace 2 20 22 26 68

B npuMepHyro nporpamMmy ObUIM BHECEHBI CIIEAYIOIIME U3MEHEHHUS B 9 Kiacce:

IIo ILlnanupyemoe
Ne
Tema nporpamMme | KOJM4eCTBO
n/n
(4yacoB) 4acoB
1 OcHOBHOM nepuoa 70 68

VYuebnsiii mpouiecc B ['BOY COIII No§ «OlIl» ocymiecTBisieTcss Mo TpUMecTpawm,

MO3TOMY HM3y4YeHHE mpenmera «XuMus» B 9 kimacce OyAeT HNPOXOAUTHh B CIEIYIOLIEM

pEXUME:
Ipeamer Koan4yecTBO 4acoB B
HEIEI0 TPUMECTP roj
| 1 ]
Xumus 9 kimace 2 20 22 26 68

VYuebHoe cojiepkaHne Kypca BKIIOYACT:
8 kiacc
Pasnen 1. OcHOBHBIE NOHATHA XUMHH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX
npeacTaBJIeHUMN)
IIpeamer xuMuu. XWMHS KaK 4aCcTh €CTECTBO3HAHHUs. BemecTtBa M Mx CBOMCTBA.
Meto/bl TIO3HaHUSI B XUMHUU: HaOMoeHre, SKcrepuMeHT. [Ipuemel 6e30macHoi paboThl ¢

o0opynoBaHueM U BeliecTBa- Mu. CTpOCHHE TIaMEHHU.
10




Uucteie BemectBa U cMmecd. (CnocoObl OYMCTKM — BEIIECTB: OTCTAaBaHUE,
bunsTpOBaHWE, BBIMApUBAHWE, KpUCTaM3arms, auctwuraus 1 . dusuueckue u
XUMHUYECKUE SIBJIICHUS. XUMHUUYECKHE peakunu. [[pr3Haku XUMUYECKUX PEAKIIMI U yCIOBUSA
BO3HUKHOBEHUS U TEUCHUS] XUMUYECKUX PEAKIU.

ATOMBI, MOJICKYJIBI M HOHBI. BelllecTBa MOJIEKYJISIPHOTO U HEMOJEKYJISPHOIO
ctpoenusa. Kpucrammueckue u amopgHble BemiecTBa. KpucTaimmyeckue pemeTKu:
MOHHAs, aTOMHAas M MOJEKYJspHas. 3aBUCUMOCTb CBOWCTB BELIECTB OT THIA
KpUCTAJUIMYECKOW pemeTku. [IpocTeie M cllokHBIE BelecTBa. XHUMHUYECKUH 3JIEMEHT.
Merainel U1 HeMeTaJuTbl. ATOMHAs equHULIA Macchl. OTHOCUTENbHAS aTOMHas Macca. S3bIK
XUMHH. 3HAKA XHMHYECKHX DJIEMEHTOB. 3aKOH TMOCTOSHCTBA COCTAaBa BEIIECTB.
Xumnueckue (opmyisbl. OTHOCUTENbHAs MOJIEKYyJsApHas wmacca. KauecTBeHHbI H
KOJIMYECTBEHHBIN COCTaB BellecTBa. Brrunciaenus mo xumuueckum dopmysinam. MaccoBas
JOJISI XUMHYECKOTO 2JIEMEHTA B CIIOKHOM BEILIECTBE.

BaneHTHOCTh XMMHUYECKUX 3JIEMEHTOB. OIlpenesieHue BaJCHTHOCTH 3JIEMEHTOB 10
dbopmyne OuHapHbIX coeauHeHH. CocTaBieHHE XUMHYECKUX (OpMYT OWMHAPHBIX
COEMHEHNH 110 BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIDHOE y4Y€HHUE. 3aKOH COXpaHEHUs1 Macchl BemecTB. KU3Hb U
nearenbHocTh M. B. JIoMoHOCOBa. XuMHueckre ypaBHEHHS. THUIIBI XUMHUYECKUX PEAKIIHMN.

Kucnopoa. Haxoxnenue B npupojae. Ilomyuenue kuciopoja B jgadopatopuu u
MPOMBIIIJICHHOCTH. PU3NYECKHEe U XUMUYECKHUE CBOMCTBA Kuciaopoaa. I'openne. OKCUIbI.
[Ipumenenue xucmopona. KpyroBopor kucnopoxga B mpupone. O30H, autoTponus
Kkuciopoaa. Bozayx u ero cocran. 3anmuTa arTMoc(hepHOTro BO3lyXa OT 3arpsi3HEHU.

Bonopon. Haxoxnenne B mpupone. [lomydyenwe Bomopona B J1abopatopuul U
MPOMBIIIJIEHHOCTH. Du3nueckue MW XUMHUYECKHE CBOMCTBa Bojopoaa. Bomopom —
BOCCTaHOBHUTENb. Mepbl 0e30nacHOCTH npu padoTte ¢ BogopoaoMm. [Ipumenenue Bogoposa.

Bopma. Mertoasl ompenesieHuss COCTaBa BOJbl — aHAIN3 U CUHTE3. Du3nUecKue
CBOMCTBa BOJbl. Bosa B mpupoje u crnocoObl €¢ OUUCTKU. Adpalus BOAbl. XUMHYECKUE
cBoiicTBa Boabl. [Ipumenenue Boubl. Boga — pactBoputens. PacTBOpUMOCTh BELIECTB B

BOJIe. MaccoBasi 10151 paCTBOPEHHOTO BEIIECTBA.
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KosnmuectBeHnHbie oTHOMIEHUs B xuMuu. KonnuectBo BemectBa. Mok, MonspHas
Macca. 3akoH ABorajipo. MossipHblidi 00bEM ra3oB. OTHOCHUTENbHAsI TJIOTHOCTH Ta30B.
OOBEMHBIC OTHOIICHUS TA30B MPU XUMHUCCKUX PEAKIIHSIX.

Baxueimme  Kimacchl ~ HEOPraHWYECKUX  coequHeHud.  OKCHIBI:  COCTaB,
knaccudukarysa. OCHOBHBIE U KUCIOTHBIE OKcHIbl. HoMeHkaTypa okcuoB. Ousndeckue
Y XMMHYECKUE CBOMCTBA, MOJYYCHHE U TPUMEHEHHUE OKCUJIOB.

I'uapokcuasl. Knaccudukamus rugpokcunoB. OcHoBanusg. Cocrab. [leémoun u
HEpacTBOpUMbIE OCHOBaHMS. Homenknarypa. ®dusnyeckue MW XHMHUYECKHE CBOMCTBA
OoCHOBaHMM. Peakmusa HeuTpammzanuu. I[lomyyeHue W NOPUMEHEHUE OCHOBAHWM.
AmMdoTepHbIE OKCUIBI U TUIPOKCHUIBI.

Kucnorel. CocraB. Knaccudukanms. Homenkimarypa. duszndeckue U XUMUYECKHE
CBOMCTBA KUCJIOT. BEITECHUTEIBHBIN PSAJT METAJIIOB.

Comu. CocraB. Knaccuduxanus. Homenknarypa. ®usudeckue CBOWCTBA COJICH.
PacTBOpuMOCTh cosielt B Bojie. XUMUYECKHE CBOMCTBA cosiei. CriocOObI MOTyUYeHUs COJICH.
[Ipumenenue conen.

['eneTnueckas CBA3b MCKAY OCHOBHBIMHU KJIaCCaMHU HCOPIraHUYCCKHUX COCHHHCHHﬁ.

Paznea 2. Ileproanyecknii 3aK0H ¥ MePHUOAUYECKAsA CHCTEMAa XUMHYECKHUX
sjemenToB /I. U. MenaeseeBa. Ctpoenue atroma

[lepBoHavasibHbIE TOMBITKK KilacCU(UKALMK XUMUYECKUX d37eMeHTOB. [loHsATHe o
IPYIIIaX CXOJHBIX DJIEMEHTOB. ECTECTBEHHBIE CEMEWCTBA IICIOYHBIX METALUIOB U
rajoreHoB. biaropoaHeie rassi.

Ilepuomnueckunn 3akoH JI. M. Menneneesa. Ilepuognueckass cucrema Kak
€CTECTBEHHOHAay4YHasd Kijaccu(ukanuss XUMHUYECKUX JiieMeHTOB. TaOnmuuHas Qopma
MPEACTABICHUS KIacCU(PUKAIIMK XUMHUYECKUX 31eMeHTOB. CTpyKTypa TaOaullbl
«llepuonnueckas cucrema xumuueckux nsnemeHtoB JI. WM. MengeneeBa» (KopoTkas
¢dopma): A- u b-rpynmsl, nepuoabl. PU3NYECKU CMBICIT MOPSIKOBOTO AJIEMEHTa, HOMepa
nepuoja, Homepa rpynimsl (sl 3JIEMEHTOB A-TPYIIN).

CrtpoeHue atoma: siApo U JEKTpOHHask 00osouka. CoCTaB aTOMHBIX siiep: MPOTOHBI
1 HEUTpOHBL. M30TOmBI. 3apsa aTOMHOTO SiApa, MacCOBOE YUCIIO0, OTHOCUTEIbHAS aTOMHAas

Macca. CoBpeMeHHas (HOpMyITUPOBKA TOHITHS «XUMUYECKHUHN STIEMEHT).
12



DJeKTpoHHas: 000JI0UKa aToMa: TOHATHE 00 YHEPreTUYECKOM YPOBHE (SJIEKTPOHHOM
CJIOE), €ro0 €MKOCTH. 3alOJIHEHHE 3JIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB IEPBOIO—
TpeTbero nepuoos. CoBpeMeHHas (OpMYIUPOBKA MEPUOJUUECKOTO 3aKOHA.

3HaueHue nepuoauueckoro 3akoHa. Hayunwle noctmkenus JI. M. Menneneesa:
WCIPABIICHUE  OTHOCUTEIBHBIX AaTOMHBIX MacC, IMpPEACKa3aHUE  CYHIECTBOBAHMS
HEOTKPBITHIX DJIEMEHTOB, MEPECTAHOBKM XHMHUYECKHUX JJIEMEHTOB B MEPUOANYECKON

cucteme. XKuznp u nestenbHocth [. . Menaeneena.

DNEeKTPOOTPUIATETLHOCTh XUMHUUECKUX 3€MEHTOB. OCHOBHBIE BUJIbI XMMUYECKOU
CBSI3U: KOBAQJICHTHAsl HENOJIIpHAs, KOBAJCHTHAs IIOJApHAs, HWOHHAs. BaJeHTHOCTH
AJIEMEHTOB B CBETE 3JIEKTPOHHOUW Teopuu. CteneHb okucieHus. I[IpaBuiia onpeneneHus
CTETIEHU OKUCJIEHUSI JIEMEHTOB.

9 knace

Pa3znen 1. MHorooo6pasue XuMHYeCKUX peakuui

Knaccudpukanuss XUMHUYECKUX pEaKIUN: pEaklUuud COCAUHEHUS, pPa3oXKeHUs,
3amenieHus, ooOmeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH. Okucnurelnb,

BOCCTAHOBUTEINb, MPOLIECCH OKUCIICHHS] U BOCCTaHOBIIEHUs. CocTaBlieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIU ¢ TOMOIIBIO METO/Ia JJIEKTPOHHOTO OaiaHca.

Tennoble 3(Q(PEKTH XUMUYECKUX PEaKUUid. DK30TEPMUUECKUE U IHAOTEPMUYECKUE
peakuu. TepmMoxumMudeckre ypaBHEeHUsA. PacueTsl Mo TEPMOXUMUYECKUM YPABHEHUSIM.

CKOpOCTh XUMUYECKUX peakiuii. @akTopbl, BIMUSIONIME HA CKOPOCTh XMUMHUYECKUX
peakumii. [leppoHayanbHOE MPEICTABICHUE O KaTaIu3e.

Oo6parumebie peakiuu. [loHITHE 0 XUMUYECKOM PAaBHOBECHUH.

XUMHUUYECKHE PEAKIMU B BOJHBIX PACTBOPAX. DJIEKTPOIUTHI U HE- JJICKTPOJIUTHI.
HNoubl. Katvonsl u aHWOHBL. [uWapaTHas TeopHsi pPAcTBOPOB. OJIEKTPOIUTHUUYECKAS
JUCCOIIMAIINS KUCIOT, OCHOBaHWM 1 cosieil. Ciiadble W CUITbHBIE dJEKTPOJUTH. CTeneHb
nucconyanuu. Peakiiuu HOHHOTo oOMeHa. Y ClIoBUs T€UCHUS peakIuii HOHHOro oOMeHa 110
KOHIIa. XMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCIUHEHUU B CBETE
MPEJICTAaBICHUI 00 3JIEKTPOJIMTUYECKOM JIACCOIMALINUT u OKHCJIUTEIBHO-

BOCCTAHOBHTCIIbHBIX PCAKINAX. ITonsaTue o THAPOJIN3C COJIeH.
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Paznen 2. MHorooopa3sue BemecTB

Hemeramnbl. I'amorensl. [lonmokeHue B NEPUOAMYECKOM CUCTEME XHUMHUYECKUX
AJIIEMEHTOB, CTPOeHHE UX aTomMoB. Haxoxnenue B mpupone. Ousnyeckue U XMuMHAYECKUE
cBoWcTBa TaloreHoB. CpaBHUTENbHAs XapaKTEpUCTUKA ranoreHoB. llomyueHue wu
IIPUMEHEHHUE TANOreHOB. XJop. Pu3nyeckre 1 XUMUYECKHE CBOMCTBA XJiopa. [Ipumenenne
xsiopa. XnopoBoaopoa. ®usnueckue cBoictpa. [lonyuenne. ColisiHast KUCIOTa U €€ COMU.
KauectBeHHas peakiusi Ha XJIOpUI-UOHBL. Pacro3HaBaHue Xjaopu0B, OpOMUIOB, HOIHIOB.

Kucnopon u cepa. [lonoxenue B NepuOINYECKON CUCTEME XUMUYECKHUX JJIEMEHTOB,
ctpoeHue ux aroMoB. Cepa. Ammotponust cepbl. OU3NUEeCKUe U XUMHUYECKHE CBOMCTBA.
Haxoxnenue B pupoge. [Ipumenenne cepbl. CepoBogopoa. CepoBoAOPOIHAS KUCIOTA U
e¢ comu. KauectBeHHast peakuusi Ha cyiabpua-uonsl. Oxcun cepoi(1V). ®dusznyeckue u
xumudeckue cpoicTBa. llpumenenue. CepHucras kuciaora u e€ coinu. KadecTBeHHas
peakius Ha cylnb@ur-uoHbl. Oxcupa cepbl(VI). CepHast kuciora. XUMHUUYECKHE CBOMCTBA
pa30aBIEHHON M KOHIICHTPUPOBAHHOM CEepHOM KuUCIOThl. KauecTBeHHas peakius Ha
cylb(dar- HoHbl. XMMUYECKUE PEAKLINH, JIeXKAIINE B OCHOBE MOJyYEeHHsI CEPHON KUCIIOTHI B
IIPOMBIIUICHHOCTH. [I[puMeHeHne CepHON KUCIOTHI.

A3zotr u ¢pocdop. IlonoxeHrne B nMepuogUUECKO CHCTEME XUMUYECKUX JIEMEHTOB,
CTpOEHHE HX aToMOB. A30T, (U3MYECKME M XMMHYECKHE CBOWCTBA, NOJy4YCHHE U
npumeHenue. Kpyrosopor azora B mnpupoje. Ammuak. PuU3NUECKME M XUMUYECKHE
CBOWCTBAa aMMHaKa, MoJiydyeHue, npuMeHeHnue. Conu aMMoHUsA. A30THasi KHCJIOTa U €€
cBoricTBa. OKUCIUTENBHBIE CBOMCTBA a30THOM KUCIOTHI. [loilydeHue a30THOM KUCIOTHI B
naboparopun. XUMHUECKHUE PEAKIIMHU, JIeXkKAIIUe B OCHOBE MOJYYEHHs] a30THOM KHUCIIOTHI B
NpOMBINITIEHHOCTH. [IpuMenenne a3oTHOM KucinoTbl. CoJiM a30THOM KHCIOTBI M HUX
NpuMeHeHUE. A30THbBIE YA00OpPEHUS.

®dochop. Amnotpornus pochopa. Ousnyeckue U XuMHUIECKUe CBoicTBa ¢ocdopa.
Oxkcup pocdopa(V). dochopnas kuciora u e¢ conu. PochopHbie ynoOpeHus. YTiaepoa u
KpeMHui. [1ojI0)keHrne B EPUOANYECKON CUCTEME XUMHUUYECKUX DJIEMEHTOB, CTPOEHHUE HUX
aTOMOB.

Yraepon. Amorponus yriepoaa. Ouznyueckue U XMMUYECKUE CBOMCTBA Yriepoia.

AncopOnis. YrapHblii Ta3, CBOMCTBA U (PU3MOJIOTMYECKOE JCUCTBUE HA OPTaHU3M.
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VYriekucnbli ra3z. YrojibHas Kuciaotra U ee¢ coiu. KauecTBeHHass peakuus Ha kapOoHaT-
noHbl. Kpyrosoport yriepoja B npupoje. OpraHuueckue COeAUHEHUs! YIiepo/ia.

Kpemunii. Oxcun kpemuusi(1V). Kpemuuenas kuciora u e¢ conu. Ctekio. LlemeHT.

Meramnel. llonoxxkeHne MeTamIoB B NEPUOAUYECKOM CHCTEME XHMHUYECKHUX
AJIEMEHTOB, CTPOCHHME UX arToMoB. Meramnuueckas cBA3b. DuU3NUECKUE CBOMCTBA
METaJIOB. PsiJ1 aKTUBHOCTH METAIIOB (RJIEKTPOXUMUYECKHUM Psijl HAMPSHKEHUNA METaJIOB).
XuMHudeckue CBOMCTBA MeTauioB. OOmme crocoObl MoiaydeHus MeTauioB. CIutaBwl
METaJIJIOB.

[[lenounbie metamibl. llojloXkeHHWE MIETOYHBIX METAUIOB B IMEpPU- OJMYECKOHN
CHUCTEME, CTpOCHME MX atoMoB. Haxoxnaenue B mpupoae. PU3MUYECKUE U XUMUYECKHE
CBOWCTBA IIEJIOYHBIX METAJIOB. [ [puMEHEHHE IEIIOYHBIX METAJUIOB U UX COCIMHEHUM.

[Ilenouno3emenpHble MeTauibl. [lookeHME IIETIOYHO3EMENBHBIX METAJIOB B
IIEPUOANYECKON CUCTEME, CTPOCHME MX aroMoB. Haxoxknenume B mnpupoae. Marnuid u
KaJIBLIUM, X BaKHEHIIHe coequHeHus. JKECTKOCTh BOBI M CIIOCOOBI €¢ yCTPAaHEHMUS.

Amomunuid. [lonoxxkeHue amOMUHUS B TNEPUOJAUYECKON CHUCTEME, CTPOCHHUE €ro
atroma. Haxoxnenue B mnpupone. Duznueckne M XUMHUYECKHE CBOMCTBA aAJFOMUHMSL.
[Ipumenenue amtoMunus. AM(GOTEPHOCTh OKCHAA U TUAPOKCH]IA ATTFOMUHMUS.

Keneszo. Ilonoxkenue xenesa B NMEPUOJNYECKON CHCTEME, CTPOCHHE €r0 aToMa.
Haxoxnenue B npupoae. Pusnueckne M XHMHUYECKHE CBOWCTBA Keje3a. BaxuHenmme
COCIMHEHUS Kele3a: OKcuabl, rumapokcuasl u comu xkenesa(ll) wu  sxemesa(Ill).

KauecTBeHnble peakiiuy Ha MOHBI Fe2+ u Fe3+ .

Paznen 3. KpaTkuii 0630p BaxHeHIIIUX OpraHMyecKuX BelllecTB
[Ipenmer oprannueckor xumMuu. Heopranmyeckue u OpPraHUYECKHE COCIMHEHUS.
VYrinepon — ocHoBa xu3HM Ha 3emuie. OCOOCHHOCTHM CTPOEHHMS aroMa yriiepoaa B
OPTraHUYECKUX COCTUHEHUSAX.
Yraesogoponsl. [IpenensHbie (HACHILIEHHBIE) YIIEBOAOPOAbl. MeTaH, 3TaH, MponaH
— MpPOCTEHIINEe MPEACTABUTENN MPEACNbHBIX YIIIeBOAOPOAOB. CTpyKTypHbIE (HOPMYJIBI

yIJIEBOAOPOAOB. ['OMONOTMYECKUN psii  TPENENbHBIX  yIIIEBOAOPOAOB. ['omMomoru.
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Pu3znuecKre U XMMUYECKHE CBOMCTBA NPEIENbHBIX YIIIEBOJOPOAOB. Peakuuu ropeHus u
3amerenus. HaxoxieHrue B mpupoe NpeaenbHbIX yrieBoaopo1oB. [lpumenenue metana.

HenpenenbHble (HEHACBIIEHHBIE) YIIIEBOAOPObl. DTUICHOBBIN Pl HENPEAEIbHbIX
yIIeBOAOPONOB. JTuieH. Pusnueckue M XMMHUYECKME CBOWCTBA JTuieHa. Peaknus
npucoenuHeHns. KadecTBeHHblE peakuuMd Ha J3TWIEeH. Peakuus noauMepu3aluu.
[Tomuatunen. Ilpumenenue stusneHa.

ALICTUIICHOBBIM  PSIiI  HENPENEIBHBIX  yINIEeBOAOpOoAoB. AneruneH. CBolicTBa
anetwieHa. [I[puMeHeHune anerusieHa.

[TpousBoguble yrieBogoponoB. Kparkuii 0030p OpraHM4ecKHMX COEIUHEHMI:
OJIHOATOMHBIE CIUPTHI (METaHOJI, 3TaHOJ), MHOIOATOMHBIE CHUPTHI (3TUJIEHIJIMKOJb,
IJIMLIEPUH), KapOOHOBbIE KHUCIOTHI (MypaBbUHAs, YKCyCHasi), CIIOKHbIE 3(QUpPBI, KUPBHI,
yriaeBoJbl (TJII0KO3a, caxapo3a, Kpaxmall, LeJII0J03a), aMHUHOKHUCIOTHI, Oenku. Poib
OEJIKOB B OpraHU3ME.

[IoHsiTHE O BBICOKOMOJIEKYJISPHBIX BemecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NonuMmepusanuu. [loau3THiIeH, NOJUIPOINIIEH,

IMOJIMBUHUJIXJIOPH .
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3. TemaTnuyeckoe miIaHupoBaHue 8 KJIacc

No /it Tema Kon-Bo yacoB
Paznen 1. OcHoBHbIE MOHATHSA XUMHUM (YypOBeHb | 54
ATOMHO-MOJIEKYJISIPHBIX MPeACTABJICHUI)

1 Tewma 1. [lepBoHauaIbHBIE XUMHYECKHUE MOHATHS 21

2 Tema 2. Kucnopon. I'openue 5

3 Tema 3. Bogopos. 3

4 Tewma 4. PactBopsl. Bona. 8

3) Tema 5. KoauyecTBeHHbIE OTHOIIECHUS B XUMUH. 3)

6 Tema 6. Baxnueimme Ki1acchl HEOPraHUYECKUX | 12
COEMHECHUH
Paznen 2. Ilepuoamueckmii 3aKOH ul/
NepruoanYecKas TabJuIA XUMHYECKHUX
ajemeHTOB /.. MenpaeneeBa. CtpoeHue atroma

7 Tewma 7. Ileproguyeckuil 3aKOH W TEpUOUYECKas | 7
Tabiuna XUMHUYECKUX anemenTtoB  J[.I.
MenneneeBa. CTpoeHne aTroMa
Pa3znen 3. CrpoeHue BeniecTn 7

8 Tema 8. Xummueckas cBsi3b. CTpoeHHE BEIIECTB. 6

9 Tewma 9. [loBTOpeHue n 06001ICHNE 3HAHUH 3a Kype 8 | 1
KJlacca

HUTOr0 68

TemaTnueckoe miaHupoBaHue 9 Kiace

No mi/mt Tema Kouin-Bo wacoB
Pa3znen 1. MHoroo6pasue XuMu4eCKUX peaKkuui 14

1 Tema 1. Knaccudukanus XuMU4eCKUX peakiuit 7

2 Tema 2. XnMHuueckre peakuuu B BOJHBIX pacTBoOpax | /
Pa3nen 2. MHoroo0pa3ue BelecTB 44

3 Tewma 3. ['asmorenbt 4
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4 Tema 4.Kucnopon u cepa 8
5 Tema 5.A30t1 u hochop 9
6 Tema 6.yriepoa u KpeMHUMH 10
7 Tema 7. Metamisl 13
Paznen 3. Kparkuii 0630p BaxHeiimux | 8
OpraHnYyecKux BelecTB
8 Tema 8. IlepBoHauanbHble TmpeAcTaBIeHUs 00 |6
OpPTaHUYECKUX BEIIeCTBAX
9 Tema 9. IloBTOpeHHe OCHOBHBIX BOIPOCOB Kypca |2
XUMUS
Pe3epBHOE Bpemst 2
UTOr0 68
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