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I[Inannpyembie pe3yabTaThl
0CBOEHMS npeaMeTa «XuMHus»
BlOkiacce

JIMYHOCTHBIE pe3yJbTaThbl

- ¢(hopMUPOBAHHOCTH MOJIOKUTEIHHOTO OTHOIICHHUS! K XUMHUH, YTO 00YCIOBIINBACT
MOTHBAIUIO K yIeOHOH JeATeILHOCTH B BEIOpaHHOH cdepe;

- chopMUPOBAHHOCTHh YMEHUS pPelIaTh MpoOIEMbI TIOUCKOBOTO M TBOPYECKOTO
Xapakrepa; -c(hopMHpPOBAaHHOCTh YMEHUS IPOBOAUTH CAaMOAHAIIN3 U OCYILLECTBIISTh
CaMOKOHTPOJIb M CAMOOLIEHKY Ha OCHOBE KPUTEPHUEB YCIIELTHOCTH;

- c(OpMHUPOBAHHOCTH TOTOBHOCTH CJIEOBATh HOpMaM MPUPOJIO- U
310pOBbECOEpEraroIiero noBeACHMS;

- cOpMUPOBAHHOCTH IPOYHBIX HABBHIKOB, HAIPABJICHHBIX HA CAMOPA3BHUTHE Yepe3
caMm000pa3oBaHMUE;

- cpOpMHUPOBAHHOCTH HABBIKOB IPOSIBICHUS MTO3HABATESIILHON HHUIINATUBGI B
y4eOHOM COTPYIHUYECTBE.

MeranpeaMeTHbie pe3yJabTaThI:
Pezynamuenvie YY/I:

CaMmocTosaTenbHO 00HApYXUBaTh U POPMYIHPOBATH YUeOHYIO MPOOIeMy, OTIPEEATh
1enb yueOHOM 1eTeNbHOCTH, BHIOMPATh TEMY MPOEKTA.

BoiaBurats Bepcuu peuieHus IpooieMbl, 0CO3HaBaTh KOHEYHBIH pe3yabTaT, BEIOUPATh
U3 MPEAIOKEHHBIX U HCKaTh CAMOCTOSITEIbHO CPEAICTBA JOCTHKEHHUS LIETTH.

CocraBiarh (MHANBUAYATHHO WM B TPYIIE) TUIaH PEIICHUS MPOOIEMBbI (BBITIOIHEHUS
MPOEKTA).

PaGoras mo mijaHy, CBepsTb CBOM JEHCTBUS C LEIbI0 W, IPU HEOOXOAUMOCTH,
HCIIPABIIATH OMHUOKH CAMOCTOSITENIBHO.

B nmumanore ¢ yuuteneM COBEpILIEHCTBOBATh CAMOCTOSITEILHO BbIPA0OTaHHBIE KPUTEPHUH
OIICHKH.

Ilo3nasamenvuvie YY/I:

AHanu3upoBaTh, CpaBHUBATh, KIACCUPHUIHMPOBATHL W 0000maTh (PAKTHI U SBICHHUS.
BbIsSBISATE NPUYUHBI U CIIEACTBUS MPOCTHIX SBICHHIMA.

Ocy1iecTBIATh CpaBHEHHE, KIACCH(PHUKAINIO, CAMOCTOSTEIBHO BHIOMpAsi OCHOBaHUS U
KpUTEpUU ISl YKAa3aHHBIX JIOTMYECKUX OIEpaluii; CTPOUTH KIACCU(PHUKAIMI0O HA OCHOBE
JTUXOTOMUYECKOTO JIeJeHHsI (Ha OCHOBE OTPHIIAHNSA).

CtpouThb JOTMYECKOE pacCyXkAeHHEe, BKIIOYAIOIlee YCTAaHOBJICHHE MPUYMHHO-
CJIEJICTBEHHBIX CBSI3EH.

CozlaBaTh CXeMAaTUYECKHUE MOJETU C BbBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
oObeKTa.

CocTaBisATh TE3UCHI, PA3JIMYHbIC BHIbI IUIAHOB (MPOCTHIX, CJOXKHBIX © T.IL.).
[IpeoOpazoBbiBaTh HHGOPMAIIMIO M3 OJTHOTO BHJA B APYroil (TabIuUIly B TEKCT U Tp.).

BrrunteiBaTh Bce YpOBHH TEKCTOBOM MH(OpMAIINK.

YMeTh onpeAensiTh BO3MOKHbIE HCTOYHUKH HEOOXOTUMBIX CBEICHUMN, TPOU3BOAUTH MOUCK
nH(pOpMalIUY, aHATM3UPOBATh U OLICHUBATH €€ JJOCTOBEPHOCTb.

Kommynuxamuenvie YY/I:

CaMOCTOATENTbHO OPraHM30BHIBATH y4eOHOE B3aUMOJEWCTBHE B TpyIIe (OMpenensTh
oOIIue 1enH, pacipeeNsaTh POJIH, JOTOBAPUBATHCS APYT C APYTOM U T.J.).

IIpenmeTHble pe3yabTaThI:

OOyyaromuiics Hay4YuTCs:



-OIPENEIATHMECTO XMMHM B COBPEMEHHOM HaydyHOW KapTHMHE MHUpa; IOHUMAHHUE PpOJIU
XUMHH B (HOPMHUPOBAHHH KpYro3opa u (yHKIHOHAJIBHOW T'PaMOTHOCTH YEJIOBEKA JIS
pelieHus MPakTUYeCKUX 3a]1a4;

- BJIAJIETh OCHOBOIIOJIAralIUMI XUMUYECKUMH TOHSATUSMHU, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU:  YBEPEHHOE  IOJIb30BAHUE  XUMHUYECKOM  TEPMHUHOJOTHEH U
CHMBOJINKOM;

- BIIaJIETh OCHOBHBIMH METOJIaMH HAyYHOTO IMMO3HAHMS, UCIOJIb3yEeMbIMU B XHUMUHU:
HaOJII0/IeHUE, ONMCAaHHE, U3MEPEHHE, IKCIEPUMEHT; YMEHUE 00padarbiBaTh, OOBSCHSTH
pe3yNbTaThl TMPOBEACHHBIX OIBITOB M JEJATh BBIBOJBI, TOTOBHOCTh W CIIOCOOHOCTH
MIPUMEHSTHh METO/IbI IO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3a/1a4;

- JaBaTh KOJMYECTBEHHBIE OICHKA M TMPOBOAUTH PACUETHI MO XUMHUYECKUM
dhopmynam U ypaBHEHUSIM;

- KIaccu(uUUpoBaTh OPraHWYECKHE BELIECTBA M PEAKIIUHU 0 Pa3HbIM IMpPHU3HAKaM;
OTHCHIBATh M Pa3IN4aTh U3y4YEHHbIE KJIACChl OPTaHUUECKUX BEIECTB;

- JeNaTh  BBIBOJBL,  YMO3AKJIIOUEHUS M3  HAOMIONCHHM, XMMHUYECKHUX
3aKOHOMEPHOCTEH, MPOrHO3MPOBAaTh CBOICTBA HEM3YYEHHBIX BEIIECTB MO AHAJOTUHU C
WU3y4YEHHBIMU;

- CTPYKTYpPHpOBaTh W3YYCHHBIM MaTepHaJl W XUMHUUYECKYI0 HH(GOPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB,

OO0yyaoumuiicsi MOJY4YUT BO3MOKHOCTh HAYUYUTHCSH:

- BBICKA3bIBAaTh COOCTBEHHOM MO3UIIMH TI0 OTHOIICHUIO K XUMHUYECKON WH(POpPMAIINH,
MOJIy4aeMOil U3 pa3HbIX MCTOYHMKOB; BJIaJICHUE MpaBUIaMH TE€XHUKU 0€30MacCHOCTU MPH
WCIIOJIb30BAaHUHM XUMUYECKHUX BEIECTB;

- aHaNU3UpOBAaTh W OLIEHUBATh TOCJEACTBUS MPOU3BOJICTBEHHOW U OBITOBOI
NeSITeNIbHOCTH, CBSI3aHHOM C 1epepadOTKONM OpraHMYeCKUX BEIECTB;

- OBJAJECTh OCHOBAMH HAyYHOTO MBIIJIEHUS, TEXHOJOTHEN HCCIEAOBATEIbCKON U
MPOEKTHOM AESATEIbHOCTH;

- IPOBOJUTH IKCIIEPUMEHTHI Pa3HOU TUIAKTUYECKOW HAIIPaBIEHHOCTH;

- OKa3blBaTh IMEPBYIO IMOMOIIb IPU OTPABJICHMSX, 0XKOrax U APYTHX TpaBMaXx,
CBSI3aHHBIX C BEIIECTBAMHU U J1A0OPAaTOPHBIM 000PYAOBAHHUEM.

B 11 kaacce

JInyHOCTHBIE Pe3yabTAThI:

-c(hOPMUPOBAHHOCTh MOJIOKUTEILHOTO OTHOIICHUSI K XHMHH, YTO OOYCJIaBIMBACT
MOTHBAIHIO K Y4eOHOI JIeATeIbHOCTH B BEIOpaHHO# cdepe;

-c()OPMUPOBAHHOCTh YMEHHSI peIIaTh MPOOJIEMbl IOMCKOBOTO U TBOPYECKOTO
XapakTepa;

-chOPMUPOBaHHOCTh ~ YMEHHsI  MPOBOJMTH  CaMOAHAIM3 ©  OCYIICCTBIATH
CaMOKOHTPOJIb U CAMOOIICHKY Ha OCHOBE KPUTEPUEB YCIICIIHOCTH;

-c(hopMUPOBaHHOCTH TOTOBHOCTH CIIe/IOBATh HOpMam IPUPOJIO u
370pOBbecOepeTaronIero NOBEACHHUS;

-c(hOpMHUPOBAHHOCTh MPOYHBIX HABBHIKOB, HANPaBICHHBIX Ha CaMOpPa3BUTHE dYepes3
camo00pa3oBaHue;

-c(hOpMUPOBaHHOCTH HABBIKOB MPOSIBIICHUS TI03HABATEILHON HHUIIMATHBEI B y4€OHOM
COTPYIHUYECTBE.

MeTanpeaMeTHbIe pe3yJabTaThbl:
PervastuBubie YVYJI:




-cOPMUPOBAHHOCTh YMEHUS CTAaBUTh IIEJIM W HOBBIE 3aJaud B ydede U
MMO3HABATEILHOM JEITEIHbHOCTH,

-OBJIQJICHUE MPUEMAMH CAMOCTOSTEIBHOTO IJIAHUPOBAHUS MYTEeH JTOCTUKEHUS LIEIH,
yMEHHUSI BBIOUPATh 3 ()EKTUBHBIE CTIOCOOBI PENICHUsT y4eOHBIX U TO3HABATEIIBHBIX 33/1a4,

-COPMUPOBAHHOCTh YMEHUSI COOTHOCUTH CBOHM JICUCTBUS C IUIAHUPYSMBIMU
pe3yibTaTamu;

-C)OPMUPOBAHHOCTh YMEHHS OCYIIECTBISTH KOHTPOJb B TPOIECCE JOCTIKCHHS
pe3yJibTata, KOpPEKTUPOBATh CBOU IEUCTBUS;

-C()OpPMUPOBAHHOCTH YMEHUS OIICHUBATHh NPABUILHOCTD BBITIOJIHEHUS YICOHBIX 3a71a4
Y COOTBETCTBYIOIINE BO3MOKHOCTH UX PEIICHHUS;

Ho3naBatenbubie YY/JI:

-chOPMHUPOBAHHOCTh YMEHHUS aHAJU3UpPOBaATh, KIACCUPUIIMPOBATh, 0000IIATH,
BBIOMPATh OCHOBAHMS M KPUTEPUU VISl YCTAHOBJICHUSI TPUIMHHO-CIICJICTBEHHBIX CBS3EH;

-c(hOPMHUPOBAHHOCTh YMEHUS TPHOOPETATh U MPUMEHSITH HOBBIC 3HAHUS,

-c(hOPMHUPOBAHHOCTh YMEHHUSI CO3/IaBaTh MPOCTEHUIITNE MOJIENIH, UCTIOJIB30BaTh CXEMBI,
TaOJIMIIBI, CHMBOJIBI JIJISl PEIIEHUs YI€OHBIX U MO3HABATEIbHBIX 3a/1a4;

-OBJIQJICHUE HA BHICOKOM YPOBHE CMBICIIOBBIM YTEHUEM HAyYHBIX TEKCTOB.

KomvmynukartuBHble YY1

-c(pOpMUPOBAHHOCTh YMEHHUS 3(H(HEKTUBHO OpPraHU30BaTh yieOHOE COTPYAHUYECTBO U
COBMECTHYIO JCSITEIHHOCTh, pa00TaTh HHAUBUAYATHHO C YIETOM OOIIMX HHTEPECOB;

-chOPMHUPOBAHHOCTh YMEHHUS OCO3HAHHO WCIIOJIh30BaTh pEYEBBIE CPEJCTBA B
COOTBETCTBHUHU C 33/]a4aMU KOMMYHHKAIIUH;

-BBICOKHH YPOBEHb KOMIIETEHTHOCTH B 00s1acTu ucmoibp3oBanus MKT;

-C()OpMUPOBAHHOCTH FKOJIOTMUECKOTO MBILIUICHHUS;

-C()OPMUPOBAHHOCTh YMEHHSI MPUMEHSTHh B IMO3HABATEIbHOW, KOMMYHUKAaTUBHOU U
COLIMANIbHOM MPaKTHKE 3HAHUS, MTOTY4YCHHbIE TIPU U3yUYEHUH TpeMeTa.

IIpenmeTHble pe3yabTaThI:

B pesynprate m3ydyenus yueOHOro mpenmera «XuUMHUS» HA YPOBHE OCHOBHOTO OOILEro
00pa3zoBaHUs:
BbINMyCKHUK HAYYUTCS:

-packphIBaTh Ha MpUMEpax Pojb XUMHUU B (OPMUPOBAHUU COBPEMEHHON Hay4HOU
KapTUHBI MUPA U B IPAKTHUECKOHN EATEIHbHOCTH YeI0BEKa;

-JIEMOHCTPUPOBATh Ha TMpPUMEpax B3aUMOCBSI3b MEXIAY XHUMHEH U JIpyrumu
€CTECTBEHHBIMU HAYKaMU;

-pacKpeIBaTh Ha TMpPUMEpax IMOJIOKEHHUS TEOPUU  XHUMHUYECKOTO  CTPOCHHS
A.M. bytneposa;

-noHuMarth pusmdeckuii cmbica [lepuoauueckoro 3akona J[.M. MennaeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCHUMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB M OOPa30BaHHBIX MU
BEIIECTB OT AJIEKTPOHHOTO CTPOCHHSI aTOMOB;

-00BACHATh MPUYUHBI MHOTOOOpA3us BEIIECTB Ha OCHOBE OOMIMX MpECTaBICHUN 00
UX COCTaBE U CTPOCHUU;

-IIPUMEHATh TMpaBWJIa CHUCTEMATHUYECKOW MEXIyHApOJIHON HOMEHKIATYphl Kak
CpEeICTBa pa3NUYCHUs U UACHTU(PHUKAIINH BEIIECTB M0 UX COCTaBY U CTPOCHHIO;

-COCTaBIISITh MOJIEKYIIIPHBIE M CTPYKTYpHBbIE (DOPMYIIBI OpPraHUYEeCKUX BEIIECTB Kak
HocuTened MHGOpMAIMM O CTPOEHUM BEIIECTBA, €ro CBOMCTBAX M IMPHUHAIICKHOCTH K
OTIPEJIEIEHHOMY KJIACCy COECUHEHMI;

-XapaKTepU30BaTh OPraHMYECKHE BEILECTBA IO COCTaBY, CTPOCHHUIO MU CBOICTBaM,
yCTaHABIUBATh TMPUYUHHO-CICICTBEHHBIC CBSI3U MEXKAY JaHHBIMH XapaKTEPUCTUKAMH
BEIIECTBA;



-IPUBOJIUTH MPUMEPHl XUMHYECKUX pEaKlUi, PaCKPBHIBAIOIIUX XapaKTepHbIC
CBOWCTBA THUIUYHBIX MPEJCTABUTENICH KIACCOB OPraHMYECKUX BELIECTB C IEJIbI0 HX
UICHTH(PHUKAIMY 1 00BsICHEHUS 001aCTH IPUMEHEHUS;

-IIPOTHO3UPOBATh BO3MOXKHOCTb MPOTEKAHUS XUMHUYECKUX PpEaKIMil Ha OCHOBE
3HAaHUM O TUNAX XHUMHUYECKOM CBSI3M B MOJIEKYJIaX pPEarecHTOB M HMX PEaKUUOHHOU
CIIOCOOHOCTH;

-MCI0JIb30BaTh 3HAHUS O COCTABE, CTPOCHUU U XMUMHUYECKUX CBOMCTBAX BEILIECTB IS
0€301MacHOTO MPUMEHEHUS B MPAKTUUECKOU JIeATEITbHOCTH;

-IIPUBOJIUTH TPUMEPHI MPAKTUUYECKOTO MCIOJb30BaHUS MPOJYKTOB IMepepaboTKu
HepTH © TPHUPOJHOTO Ta3a, BBICOKOMOJICKYJISAPHBIX COCIWHEHUH  (TIOJIMATHIICHA,
CHHTETUYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

-IIPOBOJIUTH OMBITBI IO PACMO3HABAHUIO OPraHMYECKUX BEIECTB: TJIHUIEPHUHA,
YKCYCHOM KHCIJIOTBI, HEMPEICIbHBIX KHUPOB, TIIFOKO3bI, Kpaxmasa, OEJIKOB — B COCTaBe
MUIIEBHIX MPOIYKTOB M KOCMETHYECKUX CPECTB;

-BJIQJICTh MIPaBUJIAMU U MpUEeMaMH 0e30TIacHOM paboThl ¢ XUMUYECKUMH BEIECTBAMHU
1 1a00paTOPHBIM 000PYAOBaHUEM;

-yCTaHaBJIUBaTh 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOM PEAaKIMh ¢ CMEIICHUS
XUMHUYECKOTO PABHOBECHUS OT PA3IMYHBIX (DAKTOPOB C IEIBIO OMPENEICHUS ONTHMATbHBIX
YCJIOBUHM MIPOTEKAHUS XUMHUYECKUX MPOIECCOB;

-IIPUBOJIUTH MPUMEPHI TUPOJIN3A COJIEH B TIOBCETHEBHOM KU3HU YEJIOBEKA;

-TIPUBOJIUTh TIPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIIUH B TPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACATSIbHOCTH OPTaHU3MOB;

-TIPUBOJIUTHh TIPUMEPHl XUMHUYECKUX PEAKIUi, PaCKPHIBAIOIIUX OOIHE XUMUYECKUE
CBOMCTBA MPOCTHIX BEHIECTB — METAIUIOB U HEMETAJIOB;

-IIPOBOJIUTH PacyeThl Ha HAXOXKJICHHUE MOJICKYISIpHOM (HOPMYNBI YIJIEBOJAOpOAA TIO
MPOJYKTaM CrOpPaHUsi U MO €r0 OTHOCUTEIBHON IJIOTHOCTH U MACCOBBIM JOJISIM 3JIEMEHTOB,
BXOJISAIINX B €r0 COCTaB;

-BJIA/ICTh MIpaBUIaMU 0€30MacHOr0 OOpaIIeHUs ¢ €KUM, TOPIOYMMHU U TOKCUYHBIMH
BEIIIECTBAMHU, CPEJICTBAMH OBITOBOW XHUMUMU;

-OCYIIECTBJIATH MOMCK XUMHYECKOH HH(OpMAIUU 10 Ha3BaHUSIM, UACHTH(PHUKATOPAM,
CTPYKTYPHBIM (hOpMYJIaM BEIIECTB;

-KpUTUYECKA OIICHMBAaTh M HWHTEPHPETUPOBATH XUMHUYECKYIO HHGOpMAIHUIO,
COJIEpXKAaIIyloCsl B COOOIIEHUAX CPEJACTB MaccoBoil MHpopmaruu, pecypcax HHTepHeTa,
HAY4YHO-TIONYJIAPHBIX CTAThSIX C TOUKH 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B IEISAX
BBISIBJICHHSI OIITMOOYHBIX CY)KJIEHUH U (POpMUPOBaHUS COOCTBEHHOM IMO3HIINH;

-IPEJCTaBIATh MYTH  pEHIeHHs I[IO0ANbHBIX MpPOOJEM, CTOSIIUX  Mepel
YEeJI0BEUECTBOM: JKOJIOTHYECKUX, DPHEPreTUYECKUX, ChIPhEBBIX, U POJIb XUMHUHU B PEIICHUU
ATUX MPOOJIEM.

BBIIyCKHHK MOJY4YUT BO3MOKHOCTD HAYYHThCS:

-WIIIOCTPUPOBAaTh HAa IPUMEPAX CTAaHOBJIEHUE U HBOJIIOLIMIO OPraHUYECKOM XUMHUHU
KAaK HayKd Ha Pa3IM4HbIX UICTOPUYECKUX JTAIlaX €€ Pa3BUTHS;

-MCII0JIb30BaTh METOJIbl HAYYHOTO TMO3HAHUS MPHU BBHIIOJHEHUH MPOEKTOB U y4eOHO-
HCCIIEIOBATENIbCKUX 3a/1a4 10 M3YYEHUIO CBOMCTB, CIOCOOOB IMOJIy4EHHUS M PACHO3HABAHUS
OPraHUYECKUX BELIECTB;

-00BACHATh MPHUPOIY U CIOCOOBI 00pa30BaHUs XUMHUYECKOM CBS3M: KOBAJEHTHOU
(MonspHOM, HEMoJApHON), MOHHOM, METAIJIMUYECKOM, BOJAOPOJIHON — C LIETbI0 ONpe/esIeHUs
XMMUYECKON aKTUBHOCTH BEILIECTB;

-YCTaHAaBJIMBATh T€HETUYECKYIO CBSA3b MEXKIY KJIACCAMM OPraHUYECKUX BEIIECTB UL
000CHOBaHMS NPUHIMUIHAIBHOW BO3MOYKHOCTU TIIOJIy4EHUSI OPraHMYECKUX COEAMHEHHH
3aIaHHOTO COCTaBa U CTPOCHUS;



-yCTaHABJIMBATh B3aUMOCBS3U MEXKIY (aKkTaMyd U TEOPHEH, MPUINHON U CICICTBUEM
MpH aHaju3e MPOOJIEMHBIX CUTYyalluii ¥ 000CHOBAaHWM NMPUHUMAEMBIX PEIICHHA HAa OCHOBE
XUMHYECKUX 3HAHUU.

Conep:kanmne yueOHOro npeamera « XuMHs»
10 kiacc. (34uaca)

1. Teopust XMuMHYECKOr0 CTPOCHHUSI OPraHNYeCKUX COeJUHEHHIA.
IIpupoaa xummnyeckux cpssei. (3 yaca)

Opranunyeckue BemniecrBa. Oprannyeckas XxuMusa. CTaHOBJIEHUE OPraHUYECKONH XUMHUM Kak
HayKH.

Teopust XMMHUECKOTO CTPOEHHS BEUIECTB. YTJIepoaHblii ckenet.M3omepus. M3omMepsl.

CocTosiHME JIEKTPOHOB B aTOME. DHEPreTHUeCKWe YPOBHH U MOAYPOBHU. DJIEKTPOHHbBIE
opOUTamU. S -3IEKTPOHbI M p-3JeKTpoHbl. CnuH 3nekTpoHa. CHapeHHbIE 3JIEKTPOHBI.
OnexTpoHHas koHpurypanus. ['paduyeckue 3meKTpoHHBIE (OPMYNIBL. DJIEKTPOHHAs HpPUPOJA
XUMUYECKUX CBS3€H, TM-CBSI3b M O-CBs3b. MeTon BaneHTHBIX cBs3eid. Kiaccuduxarus
OpraHNYeCKUX coenHEeHN. DyHKIMOHAIbHAs TPyIIIa.

2. YrieBoaopoasl (9 4acoB)

[IpenenbHble yraeBoaopodsl (ankaHbl). Bo30yxa€HHOE COCTOsIHME aroMma Yriepoja.
I'uOpunnzanust aToMHBIX OpOUTaNel. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE AJIKAHOB.

l'omonoru. T'omosormyeckas paszHoctb. [omosiormyeckuii  psg.  MexayHapoaHas
HOMEHKJIaTypa OPraHMYECKUX BelecTB. M30Mepus yriiepoJHOTO CKeneTa.

Meran. Ilonyuenue, pusznueckne U XMMUYECKHE CBOMCTBAa MeTaHa. Peakmuu 3aMemeHus
(rajoreHupoBaHuUE), JETUIPUPOBAHMS U U30Mepu3alu ankaHoB. Llenubie peakiuu. CBoOOHBIE
paaukansl. ['anoreHonpou3BOIHbIE AJIKAHOB.

Kpatneie cBsizu. HenpeaenbHbie yraeBoaopoabl. AuikeHbl. CTpoeHHE MOJIEKYII,
roMOJIOTHs,, HOMEHKJIATypa M H30Mepus. Sp>-rubpuausanus. JTen (otuneH). Msomepus
MOJIOKeHUsI IBOMHOM cBsi3u. [IpocTpancTBeHHAs nzomepus (CTepeonu3omMepus).

[TonyueHue U XMMHUYECKUE CBOMCTBA allkeHOB. Peakiuu npucoenuHeHus (TuApupoBaHue,
raJIOTeHUPOBAHME, TUApaATalMs), OKHCIEHUS U TMOJUMEpHU3allud  alKeHoB. [IpaBuio
MapKoBHHUKOBA.

BricokomonekyinsipHblie coennHeHns. KauecTBeHHbIE peakiuy Ha JBOMHYIO CBS3b.

Ankaauensl (OUEHOBBIE YrieBoJopojsl). WM3oMepus u HOMeHKiIatypa. JIMBUHMI
(6yranuen-1,3). M3onpen (2-metunbyraauen-1,3). Conpsok€nnbie nBoiHbIe cBsizu. [lomyuenue
U XMMHUYECKHE CBOWCTBAa ankaaueHoB. Peakimu mnpucoequHeHus (TajJoreHUpPOBAHUS) U
MOJIMMEPHU3ALIMHU aJIKAaJUEHOB.

AnkuHbl. AietusieH (3THH) U ero romosioru. Mzomepus u HoMeHKIaTypa. MexkkiaccoBas
n3oMepus. sp-rudpuanszanus. XUMHUYECKHE CBOMCTBa alKHHOB. Peakuuu mnpucoequHEeHHUs,
OKHCJIEHHS U TIOJIMMEPU3ALINH aJTKUHOB.

Apensl (apomarmueckue yriaeBojoponsl). M3omepus u  HoMeHknarypa. bensou
bensonsHOE KoubLO. Tomyon. M3omepus 3amecturenci.

XuMHUecKue CcBoiicTBa O€H301a M ero romoJioroB. Peakuuu 3amernieHus
(ranoreHupoBaHHe, HUTPOBAHME), OKUCIEHHMS U TPHUCOEAMHEHMs apeHoB. llecTuiusbl.
I'enernueckas CBSA3b ApEHOB C JPYTUMU YIIIEBOJIOPOJAMH.

[IpupoaHble UCTOYHUKHU yriieBoAopoaoB. Ilpupoansiii ras. Hedts. [lonyTHble HE(TSHbIE
rassl.

Kamennsiit yrons. [lepepabotka neptu. Ileperonka nedtu. PexTudukannonsas KojJoHHa.
bensun. Jlurpoun. Kepocun. Kpekunr nedrenpomykToB. TepmMuueckuil M KaTaaUTUYECKUN
KpekuHru. [upomnus.



3. Kuciopoaconep:xamme oprannyeckue coenHenus (11 yacon)

Kucnoponaconepxkaiue oprannueckue coeauHeHus. OHOATOMHBIE MPECIbHbIE CIIHPTHI.
@yHKIMOHANBHAS TIpynmna cnuproB. M3oMepus W HOMEHKIaTypa CcnMproB. MeraHou
(MeTUNIOBBIN cIUPT). ITaHOA (3TUIOBBIN cupT). [lepBUYHBINA, BTOPUUYHBIA U TPETUUHBINA aTOMBI
yriiepoaa. BoropoaHas cBs3b.

[Tonmyuenne u XuMu4eckue CBoHcTBa cruptoB. CrmproBoe OpoxeHue. DepMeHTHI.
Bonoponnsie cBsizu. @u3nonoruueckoe IeiCTBUE METAHOJIA U 3TaHOJIA. AJIKOTOJIU3M.

MHoOroaToMHbl€  CHOUPTHL. ~ ODTUJICHIIMKONb. [ uuepuH. XHUMHUYECKHE  CBOHCTBA
IIpEeAEIIbHBIX MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakuus HAa MHOITOATOMHBIE CIIUPTHI.

@eHoybl. ApomaThdeckue CHHpThl. XUMHUYECKHe cBoiicTBa (eHona. KadecTBeHHas
peakius Ha (EeHOJI.

Kap6ouunsubie coequnenns. KapOonwibHas rpynmna. AnpaeruHas rpymnmna. AJlbIerubl.
Keronsl. M3omepuss m HOMeHknatypa. llosydeHne W XUMHUYECKHE CBOWCTBA aJIbJETHIOB.
Peaknun oxucneHus u NpUCOeINHEHNs allbIeruaoB. KauecTBeHHbIE peakiMy Ha alIbIETU/bI.

Kap6onoBbeie kucnotel. KapOokcunbHas rpynmna (kapOokcorpynmna). HMzomepuss u
HOMEHKJIAaTypa KapOOHOBBIX KHUCIOT. OJHOOCHOBHBIE NPEJENIbHbIE KApOOHOBBIE KHUCIOTHI.
[TonmyuyeHue OTHOOCHOBHBIX IMpeNEIbHBIX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBA
OJIHOOCHOBHBIX TMpEJeNbHbIX KapOOHOBBIX KHCIOT. MypaBbHHas KHUCIOTA. YKCyCHas KHUCJIOTA.
Arerartsl.

Crnosxnbie 3¢upsl. Homenknatypa. [lonyuenue, XuMuyeckue cBOWCTBA CIIOKHBIX A(UPOB.
Peaxmus srepudukanuu. [{enounoit rugponus caoxxHoro a¢upa (OMBUICHHE).

Kupsl. TBépabie xupsl, )KuaKkAE KAPbl. CHHTETUYECKHE MOIOLIUE CPEJICTBA.

VYraesonpl. Monocaxapunapl. ['nmroko3a. ®pykrosza. Onurocaxapunel. Jlucaxapuapl.
Caxapo3a. Ilomucaxapunpl. Kpaxman. I'mukoren. Peakuusi mosukonaeHcaunu. KauecTBeHHas
peaknus Ha kKpaxmai. [{emmronosa. Anermernitono3a. Kinaccudukaus BOJOKOH.

4. A3oTcoep:kaiye opraHnyeckue coeanHeHus (5 4acoB)

A3oTcoaepKale OpraHu4YecKHe COEAMHEHHsS. AMHHBL. AMHUHOrpynna. AHWIKH.
[TonyyeHne u XUMHUYECKUE CBOKCTBA AaHUJIMHA.

AMHOKHCIOTEI. M3oMepust 1 HOMeHKJIaTypa. bumnonsapueiii woH. Ilentumnas (amumgHas)
rpynna. Ilentuanas (amuaHasl) cBsi3b. XHMHYECKHE CBOICTBA aMHHOKHCIOT. IlenTuabl.
TTonunenTuael.

I'nmuus.

benku. Crpykrypa OenkoBoil MoOJeKkyidbl (NEpBUYHAsA, BTOpPUYHAs, TPETHYHAs,
YeTBEPTUYHAS ).

XuMmuyeckue cBoiicTBa OenkoB. [leHarypanus u runponus 6enkoB. L[BeTHble peakuuu Ha
Oenmku. AzoTcojepskamie rereporukinueckue coenuuenus. [Mupunun. [uppon. [Tupumuaun.
[Typun.

Azotuctele ocHoBaHus. HyknenHnoBble kucnotsl. Hykieotuael. KomrmuieMeHTapHbIe
a30TUCTbIE OCHOBaHUs. XUMHUS U 3J0pOBbe yenoBeka. Gapmakosiornueckast XuMusl.

5. Xumust mossumMepoB (6 yacos)

[Tommmepsl. CreneHn MOJIMMEPHU3aLIUH. Mosnowmep. CrpykTypHOE 3BEHO.
Tepmomnactuunbie noaumepsl. CtepeoperyinspHbie nonumepsl. [lonustunen. Ilonunponuen.
[Tonmuterpadropatuner. TepmopeakTuBHble moauMepbl. DeHondopmanbaeTuIHbIe CMOJIBIL.
[Inactmaccel. ®enomnactel. AmuHOmIacTel. [leHommactel. Ilpuponnbiii kayuyk. Pe3uHa.
D6ouut. CuHTeTHUecKHe Kayayku. CuHTeTndeckue BojgokHa. Kanpon. JlaBcaH.

JdemoHcTpanmuu.

06pa3I_U>I OpraHU4YC€CKUX BCHICCTB U MATCPUAIIOB. Mogenu MOJICKYJI OPraHUYCCKUX
BCIIICCTB.

OtHomIeHNE aJIKaHOB K KHCJIOTaM, HicJiovaM, pacTBOPY NCPMaHIaHATA KaJIWusd U 6p0MH01>i
BoJzie. Moaenu MOJICKYJ TOMOJIOTOB U U30MCPOB. HOJ’Iy‘{CHI/IC allCTHJICHA Kap61/I,Z[HLIM CII0COO0OM.
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B3aumMopelicTBie aneTuiieHa ¢ pacTBOPOM IE€pMaHraHaTta Kajausi U OpoMHO# Bojou. ['openue
arieTuiieHa. Pa3noxeHue kaydyka IIpy HarpeBaHUM U UCIBITAHUE MPOIYKTOB Pa3IOKEHUSI.

3HAKOMCTBO C 00pa3IamMu KayqyKoB.

benson kak pactBoputenb. ['openue Oenszona. OTHomeHHe OeH30Ja K OpOMHON BoOJE U
pacTBopy nepmaHrasara Kanus. OKMCI€HUE TOIyoJIa.

PacTBopeHue B alieToHE pa3InYHbIX OPraHUYECKUX BEIIECTB.

OO0pa31bl MOIOIIKX U YUCTSIIUX CPEJICTB.

OO0pa31bl 1aCTMACC, CHHTETUYECKUX Kay4yKOB U CHHTETUYECKUX BOJIOKOH.

JlabopaTopHbIe ONBITHI.

N3roTtoBnenune moaenell MOJEKy YrieBOAOPOIOB.

O3znakomieHue ¢ oOpas3iaMu MpoayKTOB HeremnepepaboTKH.

Oxkwucnenue 3ranona okcugoM menu (I1). PactBopenue raumepuna B Bojie U peakiius €ro ¢
ruapokcuoM meau(ll). Xummueckue cBoiicTBa QeHoa.

Oxucnenune meraHans (3taHans) okcugoM cepebpa (I). Okucnenune Meranans (3TaHanus)
ruapokcugaoM meau(Il).

PacTBOpUMOCTB JKHPOB, JOKA3aTEIbCTBO UX HEMPEAECIBHOTO XapaKTepa, OMbUICHHE )KHPOB.

CBolicTBa TIIOKO3bl Kak anbAeruaocnupra. B3zanmopaeicTBue caxapos3bl ¢ THIPOKCHIOM
KaJTBITHA.

[IpuroToBiienne KpaxMajabHOro KjeiicTepa M B3auMojelcTBUE ¢ uoAoM. [uaponus
kpaxmaza. O3HaKOMJIEHHE ¢ 00pa3iaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

[[BeTHBIEC peakmyy Ha OCTTKHU.

CBolicTBa KampoHa.

IIpakTuyeckue padoThbl.

[Tpaktuueckas padota Nel. «IlomyueHnne 3TuIeHa U OTBITHI C HUM.

[Tpaktrueckas padota Ne2. «[lomyuenue u cBolicTBa KApOOHOBBIX KHCIIOT.

[IpakTtuueckas pabota Ne3. «PereHue SKCIEpUMEHTAIBHBIX 3a/ad Ha TIOJydeHUE |
pacrno3HaBaHUe OPraHUYECKUX BEIIECTB.

KonTposibHbIE padoThI.

KoutponpsHas pabora 1 mo temam «Teopusi XMMHYECKOTO CTPOEHHUS OPraHMYEeCKHX
COeIMHEHUI», «YTIIEBOJOPOIbI».

Kountponbnas pabora 2 o teMam «Kucnopoacoaep:xaiiyue OpraHuuecKue CoeJUHEHUS,

«A3oTcoaepKallue OpraHnYecKue COCTMHEHUS.

11 kaacc (34 yaca)

1. IToBTOpenue kypca 10 kaacca (1 yac)
2. Teopernueckue ocHoBbI xXumMuu (19 yacon)

Baxknelimye XxMMUYECKHE NOHATUSA U 3aKOHbI. XMMHUYECKUH 3JIEMEHT. ATOMHBII HOMED.
Maccosoe uucno. Hykmmasl. Pagnonyknuasi. M30Torsl.

3aKOH COXpaHEHMs MAcChl BELIECTB. 3aKOH COXpaHEHHs U MpeBpalieHus sHepruu. [ledexr
MmaccolIlepuoguueckuii  3akoH. OnekTpoHHass KoHpurypanus. I'paduueckas 3IeKTpoHHas
¢dopmyna. Pacnipenenenue >MeKTPOHOB B aTOMax 3J€MEHTOB MaJlblX U OOJBIIUX MEPHOMIOB, , S-,
p-, d-, fanementsl. JlantaHouabl. AKTHHOHIBI. VICKYCCTBEHHO TMOJIYYEHHBIC JIICMEHTHI.
BanentHoCTh. BasleHTHBIE BO3MOXKHOCTH aTOMOB. BOOpOAHBIE COCIMHEHMUS.

Crpoenne BemectBa. MonHas cBa3b. KoBaneHTHas (HoJsipHas M HEMOJIAPHAs) CBA3b.
OnexktpoHHas ¢opmyna. Meramanueckas cBsizb. Bomopoanas cBsizb. ['mOpuam3anus aTOMHBIX
opburaneil. Kpucramansl: aToMHbIe, MOJEKYJISpHbIE, HOHHBIE, METAJUIMYECKUE. DIIEMEHTapHas
aueiika. [lomimopdusm. ITonumopdusie Moaudukanuu. Amtorponus. M3omepus. ['omomnorus.
XUMUYECKUN CHHTES.



Xumpueckue — peakuuud.  OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE  peakuuu.  Peakuuun
pa3NoKeHus, COCAMHEHHs, 3aMelIeHHs, OOMEeHa. DK30TePMHYECKHE M SHAOTEPMHUYECKHUE
peakuuu. OOpatumble U HeoOpatumble peakiuu. TerutoBoi 3¢dexr peakmum. 3axkoH ['ecca.
Tepmoxumuyeckne ypaBHeHHs. Teruora oOpasoBanus. Teruora cropanusi. CkopocTb
XMUMHMUYECKOHN peakuu. AKTUBUPOBAHHBIN KOMIUIEKC. 3aKOH AEHCTBYIOIUX Macc. Kunetnueckoe
ypaBHeHune peaknuu. Karamm3 Karamuzatop. WuruOutop. ['OMOreHHBI W TeTepOreHHBIH
karann3. Karanutudeckue peakunu. Xumuueckoe pasHosecue. [Ipunnun JlelllaTense.

PactBopsl. Jlucnepcubie cucremsl. PactBopsl. ['pybonucnepcHble cucTeMbl (CYCIEH3UU U
smynbeun). Kosmouaaeie pacTBOpsI (30511). A3pPO30IIH.

CriocoObl  BBIpaKEHHsSI ~ KOHIIGHTPALlMM  PacTBOPOB.  MoJsipHass — KOHIIEHTpAIHs
(MOJSIPHOCTB).

DONeKTpOAUTHI. DNeKTpoJuTHdeckas aucconuanus. CreneHp aucconuanuu. KoHctanTa
nuccolanuu. Bogopoaselii mokaszarens. Peakiimu HOHHOTO 0OMeHa.

I'unponus oprannyeckux BemiecTB. ['uaponn3 coieil. DIEKTPOXUMUYECKUE PEeaKIUH.
lanpBannueckuii snemenT. Dnektpoabl. AHon. Karon. Akkymynstop.

TonnuBHBIA 37€MEHT. DNEKTpOXUMHMs. P71 CTaHAApPTHBIX 3JIEKTPOJHBIX MOTEHLUAJIOB.
CrangaptHbie ycnoBus. CTaHAapTHBINA BOJOPOAHBIN 3JIEKTPO/I.

Kopposus MeramnoB. XuMudeckas U JJIEKTPOXUMHUYECKasT KOPPO3USL.

DIIEKTPOJIN3. DIEKTPOJIN3 BOJIHBIX PACTBOPOB. DJIEKTPOJIU3 PACIIABOB.

3. Heoprannyeckasi xumusi.(11 yacon)

Mertamibl. CriocoObI TIOJTydeHUsT METaLIoB. JIErkue u TsKETbIe MeTaIUTbI. JIeTKOTIIIaBKHE T
TyrorsiaBkue Metajuibl. Metamndeckue 35meMeHTsl A- u b-rpynn. Meas. [{uak. Tutan. Xpom.

Kenezo. Hukens. [1naTuna.

Cmnasel. Jlerupyrommue no6asku. YEpHeie metaubl. [{BeTHbie MeTammbl. UyryH. Crams.

JlerupoBannble cTanu. OKCUIBI U TUAPOKCHIBI METAIIIIOB.

Hemeranmnel. [Ipocteie BemectBa — HemeTayuiel. Yriepod. Kpemuwmit. Azor. Docdop.
Kucnopon. Cepa. @rop. Xnop. Kucnotueie okcuabl. Kucnopoaconepxaniue kuciaotel. CepHast
KUCoTa. A30THasi Kucjaota. BoJgoponHble coequHEeHHs HeMeTauioB. ['eHeThueckass CBS3b
HEOPraHUYECKNX U OPraHNYECKUX BELIECTB.

4. Xumus u ku3Hb (3 yaca)

XuUMH4YecKasi IPOMBIIUIEHHOCTh. XUMHUUYECKAsI TEXHOJIOT USI.

XHWMHUKO-TEXHOJIOTMYECKNE TPUHLMUIIBI TIOJIyY€HHs] MeTauioB. YEpHas MeTayuryprus.
[IpousBoactBo uyryHa. [Jomennas neub. Arsomepanus. [IpousBoactBo cranu. Kucimopoaubrid
KOHBEPTOP. be30Tx01HOE€ MPOU3BOICTBO.

Xumusa B ObiTy. Ilpomyktel mnutanus. beiToBas xumus. OTIOeNOYHbIE MaTepUAbL.
JlexapcTBEHHbIE MpenapaTbl. JKOJOTMYECKHMI MOHUTOpHUHI. lIpenenpHOo  momycTuMble
KOHIICHTPALIUH.

JdeMoHcTpanun

Mogenu HMOHHBIX, ATOMHBIX, MOJEKYJSPHBIX M KPUCTAUIMYECKUX pemeTrok. Moaenu
MOJIEKYJI KU30MEPOB U TOMOJIOTOB.

PaznuuHble TUIIBI XUMHUYECKUX PEAKLUIA, BUICOONBITHI 10 OPraHUYECKONW XUMUH.

OOpasubl MeTaIOB M WX COSAWHEHHMH, CIUIaBOB. B3auMopeiicTBHe MeETaioB C
KHCIIOPOJIOM, KHUCIIOTaMH, BOJOU. J[oka3aTenbCcTBO aM(POTEPHOCTH aTIOMUHUS U €T0 THAPOKCHUIA.
B3aumopeiictBue mMeam M kene3a C KHCIOPOJOM; B3aUMOJEWCTBHE MEOUM W KHCIOpoJa ¢
kucnotamu (cepHasi, consinasi). [lomyduenne ruapokcuno meau (I1) u xpoma (II1), okcuaa meau.
B3aumopeiicTBue OKCHIOB W THAPOKCHUJIOM METAJIOB C KUCJIOTamMH. Jloka3aTenbCcTBO
amdorepHoctu coeauHenuii xpoma (III). OOpa3upl HeMeTayuioB. Mojaenu KpUCTATUIMYECKHX
pemérok anmasza u rpadurta. [lonydeHne aMmmuaka U XJIOpOBOJOPOAA, PACTBOPEHUE UX B BOJE,
JI0Ka3aTelIbCTBO KHUCIOTHO-OCHOBHBIX CBOMCTB 3TUX BemnlecTB. (CxuraHue yriass U cepbl B
KHCIIOpOJIe, OIpeAelieHHe XUMHYECKHUX CBOWCTB NPOAYKTOB cropanus. B3aumopeiictBue c



Me/IbI0 KOHLIEHTPUPOBAHHON CEpHOW KHCIOTHI, KOHIEHTPUPOBAHHOW M pa30aBIeHHON a30THOM
KHCJIOTBI.
OO6pas1bl cpeAcTB OBITOBOM XMMUHU, HHCTPYKIIMH 10 WX IPUMEHEHHUIO.

JlabopaTopHbIe ONbITHI

W3ydeHue BIusHUSA pa3InyHbIX (PAKTOPOB Ha CKOPOCTh XUMUUYECKUX PEAKIUIL.
Onpenenenre peakiyy cpebl YHUBEPCAIbHBIM UHIUKATOpOM. ['uapoins coiel.

IIpakTnueckne padoThl

[Ipaktuyeckas pabora 1 «llpurotoBneHne pacTBOPOB C 3aJaHHOM  MOJIIPHOMN
KOHIICHTPALUEH».

[IpakTnueckas pabota 2 «PelieHne sKCeprMEHTAIbHBIX 3a/1a4 110 TeMe «MeTaibi».

[IpaxTnueckas pabota 3 «PelieHne sKCeprMEHTAIbHBIX 3a/1a4 110 Teme «Hemeramibiy.

KoHTpoJibHbIE paboTHI

Kontponsnas padota 1 nmo teme «TeopeTrHueckiue OCHOBBI XUMHUIY
KontponbHas padota 2 o teme «Heopranuueckast XuMusi»

TemaTnueckoe NJIaHMpoOBaHUE
10 y4eOHOMY npeaMeTy «XuMHus»

10 kaacc (34 yaca)

Ne HaumenoBanue Koanuect M3 Hux K0JI-BO YacoB,
n/n pasaesa/oJoKa/riiaBbl BO YaCOB | OTBEJECHHBIX HA MPAKTUYECKYIO
Ha YacTh H KOHTPOJb
usy4ienue | Jlaboparo |Konurpous | [IpakTuyec
pazaena/d6| puble Hble [KHMe padoThl

JOKa/T/1aB| paGoTbl | padoThI
BI

1 | Teopus XUMHUYECKOTO CTPOCHUS 3 0 0 0
OpraHuveckux coenuHenuid. [Ipupoaa
XUMUYECKUX CBSI3CH

2 |[YrieBomopo sl 9 2 1 1
3 | Kucnopopcoaepxariue opraHu4ecKue 11 7 0 2
COCTMHCHUS
4 |AzoTcoaepikaliye OpraHuuecKue 5 1 1 0
COCTMHCHUS
5 | XuMus NOJIMMEPOB 6 2
Bcero: 34 12
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11 kaacc (34 yaca)

Ne Tema KoanuecTn W3 HUX KO0JI-BO YaCOB,
n/n pasjesia no nporpamMmme 0 4YacOB | OTBeJEHHBIX HA MPAKTHYECKYIO
Ha 4acTh M KOHTPOJIb
usydyenue |Jlaboparop |Kourpoabsusi| [Ipakr
pazaena/ou HbIE e padoTbl |HYeCKH
oKa/rjaaBbl padoThbI e
padoThI
1 [[loBTopenue kypca 10 xmacca 1 0 0 0
2 | TeopeTnuecKkre OCHOBBI XUMUHU 19 2 1 1
3 |Heopranmueckasi XUMHS 11 0 1 2
4 XuMus U KU3Hb 3 0 0 0
Bcero: 34 2 2 3
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