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BusupoBanue PII/] a5t ucnosiHeHUsI B 04epeHOM Y4eOHOM roay

Pabouvas mporpamMmma nepecMoTpeHa, o0cyxaeHa u 0100peHa it ucroiaHeHus B 2024-2025 yue6HOM ToIy
Ha 3acelaHuM Kadeaphl MearornyecKuxX TeXHOIOTHi

MONMUCh  pacmuppoBKa
BuszupoBanue PII/I 1151 ucosiHeHHsI B 04epPeAHOM Y4eOHOM roay

Pabouyas nporpamMmma nepecMoTpeHa, o0cykaeHa u 0100peHa yist ucroaHeHus B 2025-2026 yuyeOHOM TOIy
Ha 3aceJaHuH Kadeaphl MeAarorndecKuX TEXHOIOTUI

MONMUCh  pacmuppoBKa
BusupoBanue PII/{ 1151 ucnosiHeHHsI B 04epPeAHOM Y4eOHOM roay

Pabouyas mporpamMmma nepecMoTpeHa, o0cyxaeHa 1 0,100peHa uist ucroaHeHus B 2026-2027 yuyeOHOM TOIy
Ha 3aceJlaHuH Kadeaphl MeJarorndecKuX TeXHOJIOTHI

MONMUCh  pacmuppoBKa
BuszupoBanue PII/{ 1151 icosiHeHHsI B O4ePeAHOM Y4eOHOM roay

Pabouyas mporpamMmma nepecMoTpeHa, o0cyxaeHa u 0,100peHa uist ucroaHeHus B 2027-2028 yuyeOHOM To1y
Ha 3aceJlaHuH Kadeaphl MeJarorndecKuX TeXHOJIOTHI

MONMUCh  pacmuppoBKa



1. IEJb U 3AJAYN OCBOEHUSA JUCITUITJINHBI

I_ICJII) JAUCIHUILINHBIL: CbOpMI/IpOBaHI/Ie HAay4YHOI'O MUPOBO33PCHHUA U NNOJTYYCHUEC CTYJCHTAMU 0a30BBIX 3HAHUH JUIA YCIIEITHOT'O YCBOCHUS
APpYTux IUCHUILIIWH, CO3JJaHUEC TGOpeTI/I‘{CCKOf/'I n Haquo-npaKTuqecxoﬁ OCHOBBI JJId U3Y4YC€HHUSA OUCLHUILINH HpO(bCCCMOHaHbHOﬁ
HaIpaBJICHHOCTH.

3a1aun JUCIHUIIINHEL:

-[IpuBUTh HABBIKH BBIMOJHEHHS OCHOBHBIX ONEpAlMid NMPH MPOBEACHHM XUMHYECKOTO JKCIEPHMEHTa W OOYYUTh IMpaBHIaM
00paboTKH ero pe3ybTaToB.

-Bocriutath Ha XMMHYECKHX HPHMEpax TBOPUECKOE MBIIIIEHHE (aKTHBHOCTH, TMO-KOCTh, MHOTOCTOPOHHHMI MOAXOJ) M BIIaJeHHE
3JIEMEHTaMH Hay4YHOU METO0JIOTUH (CII0cOOBI OBNIaZICHUS] HOBBIMU 3HAHUSMH, COBPEMEHHbIE CIIOCOOBI IIpeIcTaBIeH s HH(opMaluu u

7p)-

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE YYEBHOI'O II'TAHA

Huxn (pazgen) OIT: |

2.1|BxoaHoli ypoBeHb 3HAHUIA:

2.1.1|BxoxHOl ypOBeHb 3HAHUH, YMEHHUM, OIBITA JIEATEIEHOCTH, TpeOyeMbIX A1 (JOPMUPOBAHUS KOMIICTEHIIHH, OIPEICTICTCSI
(henepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM CpPEeJHEro o01ero oopasoBanus (YTBEP)KIAEH IPUKA30M
Muno6prayku Poccun ot 17.05.2012 Ned13(pen. ot 31.12.2015)).
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2.2| JuCHUIUIMHBI U PAKTHKH, JUIS KOTOPBIX 0CBOEHHE JTAHHOM THCHMIUIHHBI (MOIYJIs1) HEOOX0AMMO KaK
npeliecTByloIIee:

2.2.1|be30macHoCTh KU3HEAEATEILHOCTH

2.2.2|TTouBoBeieHnE

2.2.3|OcHOBBI HAyYHBIX HCCICIOBAHUI

2.2.4|YucOHast mpaKTHKa

2.2.5|9komorus

2.2.6|3amuTa pacTeHnit rOPOJACKHUX M JIECOMAPKOBBIX HACAKICHUH

2.2.7|Hayuno-uccienoBarensckas padora

2.2.8|Oxpana Tpyna

2.2.9|3amura BKP, BKITIOYas MOArOTOBKY K MPOLEIYPE 3AIIUTH K IPOLEIYPY 3alIUATHI

2.2.10|TToaroroBka K cjaue U cjaava rocyAapcTBEHHOI0O 9K3aMeHa

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMS JUCLATIIAHBI
(MOJY.JIST)

YK-1.1: AHa;iM3upyerT 3a/1a4y, Bble/1ss ee 0a30Bble COCTABIAIONINE

3HaTh:

VYposens 1 | OCHOBBI aHAJIM3a U JIEKOMITO3HUIINH 33]1a4;
YMmersb:

VYposens 1 | aHAJIM3UPOBATh TIOCTABJICHHBIC 33/1a4H, BBIICISATh OCHOBHBIC ATAIIbI;
Baanern:

VYpogens 1 | HaBBIKaMH aHAJIM3a 3a7a4u, BBIJCIsAA e¢ 0a30BbIe COCTABIIIONIHE,

YK-1.2: OnpenessietT, HHTEPHPEeTHPYET H PaHKUPYeT HH(POPMALHMIO, TPeOyeMYI0 ISl pellleH!sI OCTABJIEHHOI 3a/1a4u

3HaTh:
VYposens 1 |- OCHOBBI KPUTHYECKOTO aHAJIN3a, IOUCKA U CHHTEe3a HH(OpMaLIH;
YMmerh:
VYpogens 1 | HCTIOJIb30BaTh Pa3JIMUHBIC CIIOCOOBI MOKUCKA M aHATN3a HH(POPMALIUH;
Baanern:
VYpoBenb | |- HaBBIKAMU ONIPEAEIICHHUS, UHTEPIPETALUH U PaH)XUPOBaHUs UHPOpMaIuu, TpeOyeMoi s peleHHUs OCTaBICHHOM

3a1a4uu;

YK-1.3: OcyumiecTBjsieT NOUCK M CHCTeMATH3alUI0 HHGOPMALUM N0 PA3JIMYHBIM THIIAM 3alPOCOB, HEOOXOTUMYIO JJIsI
pelLIeHus MOCTABJIEHHbIX 3a1a4

3HaTh:

ypOBeHL 1 - TOYHBIC (bOpMyJ'II/IpOBKI/I OCHOBHBIX IMOHSITUHA MaTEMaTHYECKOTO aHalii3a, anre6p1>1 U aHAJTMTHYECKOM TeOMETpUH,
(1)I/I3I/I'~ICCKI/IX 1 XUMHUYCCKHX 3aKOHOB, OTAIlbl HCTOPUYECCKOTO PAa3BUTHUL O6H.IeCTBa;

YMmerb:




VYposens 1 |- onepupoBats nudpamu (IpoBeICHUE PACUETOB U T.J.) UL MOATBEPKICHUS aHAIN3a, JOKA3aTEIbCTBA TEX WU UHBIX
TEOpH, COBEpIICHNE MaTeMaTHUECKHIX OIepaIii Ha 0CHOBE (OpPMyIT (BKIIOYAs COCTaBICHHE U aHAIN3 TaOJIHII,
Mojenel, HoCTpoeHue rpadukos;

Buaanern:

ypOBCHL 1 - Ipye€MaMu aHaJiu3a OCHOBHBIX 3TAIlOB U 3aKOHOMepHOCTCﬁ HUCTOPHUYCCKOI'O pa3BUTUA 06HI€CTB3, IIOUCKa 1
cucreMarusanuu PIH(bOpMaI_[I/II/I T10 pa3JINYHbIM TUIIaM 3aIIPOCOB, HeO6XOZ[PIMOﬁ JUTA pEIICHU TTOCTAaBJICHHBIX 3a/1a4,

OIIK-1.1: [lemoHCTpHpYyeT 3HAHHE OCHOBHBIX 3aKOHOB MaTeMaTHYeCKHUX, eCTECTBEHHOHAYYHBIX M 001IenpodeccuoHaAIbLHBIX
JUCIHUILINH, HE00XOAUMBIX IJIsl pellieH!s] TUHMOBBIX 32124 B 00J1acTH NMPo¢ecCHOHAILHOM NeTeJbHOCTH

3HaTh:

Vposens 1 | OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYYHBIX JUCLUTUINH;
YMmerh:

Ypogens | | HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCUUIUIMH B TPOGECCHOHANBHON AEATENIbHOCTH;
Baagerts:

ypOBCHb 1 - HABbIKaMHU HCIIOJIb30BaHHUA OCHOBHBIX 3aKOHOB CCTeCTBCHHOHay‘IHLIX JUCHUIIIIMH B HpOCpCCCHOHaJ'IbHOfI

JACATCIbHOCTH,

OIIK-1.2: Mcnoab3yeT 3HAHHUSI OCHOBHBIX 3aKOHOB MATEMATHYECKUX U eCTECTBEHHBIX HAYK /ISl pellleHHsl THIIOBBIX 3a/1a4 B
o0JacTH mpodeccCHOHATBHOM 1eSITeIbHOCTH

3HaTh:

Ypogens | | OCHOBHBIE ITPUHIIUIIBI TOCTPOCHUS U KIIACCU(HUKAIINIO MAaTEMaTHYECKUX MOJIeIIeH;
YMmeTh:

Vposens 1 | MIPUMEHSTH OCHOBHBIE MTPHEMBI MAaTEMAaTHIECKOTO MOJISIIMPOBAHHUS MIPH PEIICHUH 3a/1a4 PA3IUIHON PUPOIEI;
Baagers:

VYposens 1 | arnmapaToM MaTeMaTHIEeCKOTO MOJIEIMPOBAHUS TIPU PEIICHUH 33a/1a4 PA3IMIHON TTPUPO/IBI;

OIIK-1.3: [IpuMeHsieT HHPOPMANMOHHO-KOMMYHUKAIIMOHHbIE TEXHOJIOTHH B PellIeHNH THMOBBIX 32124 B 00/1aCTH
npo¢ecCHOHATBHOU IeSITeJIbHOCTH

3HaTh:
VYposens 1 | COBPEMEHHBIC METO/IbI 00PAOOTKH IKCIEPUMEHTAIBHBIX TaHHBIX;
YMmersb:
Yposens | | IIPUMEHSTH COBPEMEHHbBIE METOAUKH 00PaOOTKH SKCIIEPUMEHTANILHBIX JaHHBIX;
Baagers:
VYposens 1 | COBPEMEHHBIMH METOJIMKaMU 00pabOTKH SKCIEPHUMEHTAIBHBIX JaHHBIX MIPU PEIICHUH 3a7a4 Pa3InIHON MPUPO/IBI;

B pe3yiabTaTe ocBOeHHUS TMCHUILTHHBI 00y4aloLHiics 10TKeH

3.1|3uaTn:

3.1.1|- ocHOBEI aHaNIM3a U IEKOMIIO3HIMH 33/1a4;

3.1.2|- 0oCHOBBI KPUTHYECKOTO aHAIIN3a, TIOMCKA U CHHTE3a HH(OpMaIUH;

3.1.3]|- TouHble HOPMYITUPOBKU OCHOBHBIX MOHITHI MaTeMaTHIECKOTO aHAIN3a, alreOphl ¥ aHATUTHYECKOH TeOMETPHUH,
(hUBNYECKUX U XUMHUYECKHX 3aKOHOB, 3TAIlbl HCTOPHYECKOTO pa3BUTHS OOIIECTBA;

3.1.4|- ocHOBHBIE 3aKOHBI ECTECTBCHHOHAYYHBIX JAMCIIUILIHH;

3.1.5]- ocHOBHBIE MPUHIUIIEI HOCTPOCHUS U KJIAacCH(PUKAINIO MaTeMaTHYECKUX MOJIETIeH;

3.1.6]- coBpeMeHHbIE METO/IbI 00PAOOTKU IKCIEPUMEHTANIBHBIX JaHHBIX;

3.17

3.2|Ymerh:

3.2.1|- aHanM3MPOBATH MMOCTABJICHHbBIC 3a/1a4H, BBIICIATH OCHOBHBIC 3TAIlbI;

3.2.2|- ucronb30BaTh pasInyHbIe CIIOCOOB! MOUCKA U aHAIN3a UH(OpMaIIH;

3.2.3|- omepupoBarts 1uppaMu (IIPOBEACHUE PACYETOB U T.J.) A IOATBEPIKACHUS aHAIIN3a, JOKAa3aTEeNbCTBA TeX MM HHBIX
TEOpHIi, COBEpIICHNE MaTEMaTHYECKHIX OIepaIuii Ha 0CHOBEe (OPMyIT (BKIIOYAs COCTaBICHHE U aHANIN3 TaOJIHII, MOZIEINeH,
MOCTPOEHUE IpaduKoB;

3.2.4]- ucnonb30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYUYHBIX JUCIUILTHH B TPO(ECCHOHALHOMN IESTeIbHOCTH;

3.2.5|- IpUMEHSATh OCHOBHBIE IPUEMbI MATEMATHUECKOTO MOCIUPOBAHUS IIPH PEIICHUH 33134 PA3IUIHON IPUPOBL;

3.2.6|- IpUMEHATh COBPEMEHHbIE METOAUKH 00pabOTKU SKCIEPUMEHTAIbHBIX JaHHBIX;

3.2.7

3.3|Baagern:
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- HaBbIKaMHM aHajli3a 3aJa4u, BbIIACIIAA €€ 0a3oBEIC COCTaBJIAOIINUC,

3.3.2

3a/1a4H;

- HaBBIKAMH OTIPENEIICHUS, HHTEPIPETALNH U PAaHKAPOBaHUs HHOpMauy, TpeOyeMoi Il peIeH s OCTaBICHHON

3.3.3

- Ipu€MaMH aHaJIn3a OCHOBHBIX 3TAIlOB U 3aKOHOMepHOCTeﬁ HUCTOPUYCCKOT'O pa3sBUTHA O6H.[eCTBa, IIOHCKa U
CUCTEMaTHU3alun PIH(bOpMaHI/II/I I10 pa3jIMYHbIM TUIIaM 3alIpOCOB, HCO6X0)II/IMOI71 JUI peHICHUs TTOCTAaBJICHHBIX 3a1a4;

3.3.4|- HaBBIKAMH HCIIOJIH30BAHUSI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX TUCHHUILIMH B IPO()ECCHOHATBHOMN IESITEIbHOCTH;
3.3.5[- anmaparoM MaTeMaTH4ecKOro MOJICITUPOBAHNS TIPH PEIICHUH 3a/1a4 PA3IHYHON TPUPOIBI;
3.3.6|- coBpeMeHHBIMH METOIUKaMH 00PabOTKH 3KCIIEPUMEHTAIBHBIX JJAHHBIX NP PELICHUH 3a1a4 PA3IHYHON TPHUPOIBI;
3.3.7
4. CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBI (MOY JIS)
AKT. "
Kon HaumenoBanue pa3ienoB u Tem | Cemectp / Komneren- Yposenn HHT. Jlutrepa- | Dopmbl
3aH. /Bun 3ansiTASL/ Kypc Hacon M cpopm-n dopmbI Typa | KOHTPOJSA
KOMIL. oByU-SL.
Pa3znen 1. BaxxHeiiimne noHsiTus u
3aKOHBI XHMHUH.

1.1 |H3yuenue TeM aucHMIUIMHBL Pabora ¢ 1 8 VK-1.1 YK-|31,Y1,B1,32 JI1.2 TectupoBa
JIUTEPaTypPOH, C KOHCIIEKTOM JIEKLIUH. 1.2 VK-1.3 | ,¥2,B2,33, JIT.1J12.1 HHE.
[MoaroroBka k TeKyIeMy KOHTPOIIO OIlIK-1.1 V3,B3 JI13.4 J13.3 | Bemonuen
(TecTupoBaHue) OIlK-1.2 J13.2 ue
/Cp/ OIlK-1.3 21 52 B3 | KOHTPOIBH

0ii paboTHI.
Pa3nmen 2. CucreMaTuka 3JieMeHTOB
U CTPOEHHE BELIECTBA.

2.1 |CucremaTrHKa 3JIEMEHTOB U CTPOCHHE 1 1 VK-1.1 VK- | 31,32,33 0,5 JI1.2 CobecenoB

BeecTs /Jlex/ 1.2 YK-1.3 JI1.1J12.1 aHue
OIlK-1.1 JI3.4 J13.3
OIIK-1.2 JI3.2
OIlK-1.3 213253

2.2 |CucTreMaTHKa XMMHYECKUX DJIEMECHTOB 1 1 YK-1.1 VK- |31,Y1,B1,32 4 JI1.2 [ CobGecenon

u crpoeHue Bemiecta /Cem 3an/ 1.2 VK-1.3 | ,¥2,B2,33, JI1.1J12.1 anue.
OIlK-1.1 V3,B3 J13.4 J13.3| Pemcuue
OIlK-1.2 JI3.2 3a1au.
OIlK-1.3 21 52 233 | Tectupora
HHUE.

2.3 |Uzyuenue Tem aucuuuinHbl. Padora c 1 15 VK-1.1 VK- | 31,V¥1,B1,32 JI1.2 | Tectupona
JIUTEpPaTypOH, C KOHCIIEKTOM JICKIUH. 1.2 VK-1.3 | ,¥2,B2,33, JI1.1J12.1 HHE.
IMoaroToBka K TeKyIeMy KOHTPOJIIO OIIK-1.1 V3,B3 JI13.4 J13.3 | BemonseH
(TecTupoBaHue). OIIK-1.2 JI3.2 ue
/Cp/ OIIK-1.3 D1 32 33 | kouTpONBEH

0ii paboTHI.
Pa3nen 3. DaeMeHTHI
TePMOANHAMUKH.

3.1 |Uzyuenue Tem aucuuuinHbl. Padora ¢ 1 15 VK-1.1 VK- | 31,V¥1,B1,32 JI1.2 | Tectupona
JINTEPaTypOil, C KOHCIIEKTOM JICKIIUH. 1.2 VK-1.3 | ,¥2,B2,33, JI1.1J12.1 HHE.
IToaroroBka K TeKyIeMy KOHTPOIIO OIlK-1.1 Y3,B3 JI13.4 J13.3 | Beinonuen
(TecTupoBaHue) OIIK-1.2 JI3.2 ue
/Cp/ OIlK-1.3 21 52 33 | KOHTPOIBH

0ii paboTHI.
Pa3nen 4. XuMH4ecKas KHHETHKA U
XMMH4YeCKOe paBHOBecHe.




4.1 |Xumuyeckas KHHETHKA M XMMHUYECKOE 1 VK-1.1 YK-| 31,32,33 0,5 JI1.2 CobecenoB
paBHoBecwue. /Jlex/ 1.2 YK-1.3 JI1.1J12.1 aHue
OIIK-1.1 JI3.4J13.3
OIIK-1.2 J3.2
OIIK-1.3 2102233
4.2  |CKopoCTh XUMHYECKON PEAKIIH. 1 VK-1.1 VK- |31,V¥1,B1,32 1 J1.2
XHUMI4YeCKOe paBHOBECHE U CIIOCOOBI €TO 1.2 VK-1.3 | ,¥2,B2,33, JI1.1J12.1
cMmenienus /Cem 3an/ OIIK-1.1 V3,B3 JI3.4J13.3
OIIK-1.2 J3.2
OIIK-1.3 2122 53
4.3 |W3yuyenue TeM DuCHMIUIMHBL Pabora ¢ 15 VK-1.1 YK-|31,Y1,B1,32 JI1.2 Tectuposa
JUTEPaTypPOH, C KOHCIIEKTOM JIEKIUH. 1.2 VK-1.3 | ,V2,B2,33, JI1.1J12.1 HHUE.
TToaroroBka k TekymeMy KOHTPOIIO OIIK-1.1 V3,B3 JI3.4 JI3.3| BemmonaeH
(TecTupoBaHue) OIlK-1.2 JI3.2 ue
/Cp/ OIlK-1.3 31 D2 B3 | KOHTPOJIBH
0ii paboTHI.
Pa3neu 5. lucniepcHbie CHCTEMBI.
5.1 [ducnepcusie cucremsl. /JIek/ 1 VK-1.1 VK- | 31, 32,33 1 J12.1J13.4 | Cobecenon
1.2 YK-1.3 JI3.3J13.2 aHue
OIIK-1.1 213233
OIIK-1.2
OIIK-1.3
5.2 [Crnoco0Obl BeIpaXKeHUsT KOHIICHTPALIUH 1 VK-1.1 VK- [ 31,Y1,B1,32 1 J1.2 CobecenoB
pactBopoB. MlOHHBIE paBHOBECHS B 1.2 VK-1.3 | ,¥2,B2,33, JI1.1J12.1 aHue.
pacTBopax 3JEKTPOJIUTOB HOHHBIC OIlK-1.1 Y3,B3 JI3.4 JI3.3| Peuienue
pPaBHOBECHS B PaCTBOPAX AJIEKTPOJIUTOB. OIlK-1.2 JI3.2 3aau.
Tunponus coneit /Cem 3an/ OIlK-1.3 21 22 53| Tectuposa
HHUE.
5.3 |H3yuenue TeMm aucuMIuIuHbL PaboTa ¢ 18 | VK-1.1 VK-|31,V1,B1,32 JI1.2 | Tectuposa
JUTEPATYPOH, C KOHCIICKTOM JICKIIHH. 1.2 VK-1.3 | ,V¥2,B2,33, JI1.1J12.1 HHE.
TToaroroBka K TeKyIieMy KOHTPOJIIO OIK-1.1 V3,B3 JI13.4 J13.3| BeimonuaeH
(TecTrpoBaHue) OIlK-1.2 J13.2 ue
/Cp/ OIlK-1.3 31 D2 353 | KOHTPOJIBH
0if paboTHI.
Pazgen 6. dnexkTpoxumuieckue
npoueccol. Koppo3ust meTanios.
6.1 |DaeKTpOXMMIYECKHE IPOLECCH. 1 VK-1.1VK-| 31,32,33 J1.2 | CobGecenos
Koppo3sus meramnos. /JIex/ 1.2 VK-1.3 JI1.1J12.1 aHue
OIIK-1.1 JI3.4J13.3
OIIK-1.2 JI3.1
OIIK-1.3 31092 33
6.2 [DnexTpoXxuMHUYECKHE POLIECCHI. 0,5 | VYK-1.1 YK-|31,¥1,B1,32 J1.2 CobecenoB
Koppo3sus meramios. /Cem 3an/ 1.2 VK-1.3 | ,¥2,B2,33, JI1.1J12.1 aHue.
OIlK-1.1 Y3,B3 JI3.4 JI3.3| Pemienue
OIIK-1.2 JI3.1 3aj1a4.
OIlK-1.3 91 22 53| Tectuposa
HHUE.
6.3 |M3yueHue TeM qucHMIUIMHEL PaboTa ¢ 10 | VK-1.1 VK- |31,Y1,B1,32 JI1.2 | Tectuposa
JIUTEPaTypOi, ¢ KOHCTIEKTOM JISKIIHiA. 1.2 VK-1.3 | ,¥2,B2,33, JI1.1J12.1 HHUE.
IloaroroBka k TeKkymeMy KOHTPOIIO OIIK-1.1 V3,B3 JI3.4 JI3.3| BemmonaeH
(TecTupoBaHue) OIlK-1.2 JI3.1 ne
/Cp/ OIlK-1.3 31 D2 53 | KOHTPOJIBH

0ii paboTHI.




Paznen 7. BBenenue B
AHAJIMTHYECKYI0 XMMHUIO.
Xumuueckuii 1 GU3NKO-
XHMHMYeCKHIl aHAIU3.

7.1 |BBeneHue B aHATUTHYECKYIO XUMUIO. 1 VK-1.1 YK-| 31, 32,33 JI1.2 CobecenoB
XUMHUYECKHH U (PU3HKO-XUMHYECCKUN 1.2 YK-1.3 JI1.1J12.1 aHue
aHamus. /Jlex/ OIIK-1.1 JI3.3 J13.1

OIIK-1.2 2103233
OIIK-1.3

7.2 |BBeneHue B aHAJTMTUYCCKYHO XHUMHUIO. 15 | YK-1.1 YK-[31,V1,B1,32 JI1.2 Cobecenos
XUMHUYECKHH U (PU3HKO-XUMHYECKUN 1.2 VK-1.3 | ,¥2,B2,33, JI1.1J12.1 aHwue.
ananus. /Cem 3an/ OIIK-1.1 V3,B3 JI3.3 JI3.1| Pemenne

OIIK-1.2 D132 33| 3amau.
OIIK-1.3

7.3 |U3yuenue tem qucuuiuiuHbl. PaboTa ¢ 18 VK-1.1 VK- | 31,Y1,B1,32 J1.2 TectupoBa
JINTEPATypPOH, C KOHCIIEKTOM JICKIUH. 1.2 VK-1.3 | ,¥2,B2,33, JI1.1J12.1 HHE.
ITonroToBka K TeKyIeMy KOHTPOJIO OIIK-1.1 V3,B3 JI3.3 JI3.1| Beimonuen
(rectupoBanue). /Cp/ OIIK-1.2 2102033 ue

OIIK-1.3 KOHTPOJIbH
0if paboTHI.
Paznen 8. DieMeHTHI Opranuveckoii
XHMHH.
8.1 |Onementsl opranuveckoit xumum. /Jlex/ 1 VK-1.1 VK- | 31,32,33 J1.2 CobecenoB
1.2 VK-1.3 JI1.1J12.1 aHue
OIIK-1.1 JI3.3 J13.1
OIIK-1.2 213233
OIIK-1.3
8.2 |DnemenThl oprannyeckoi xumun. /Cem 1 VK-1.1 VK- | 31,¥1,B1,32 JI1.2 CobecenoB
3an/ 1.2 VK-1.3 | ,¥2,B2,33, JI1.1J12.1 aHue.
OIIK-1.1 V3,B3 JI3.3 J13.1| Pemenue
OIIK-1.2 D132 33| 3amau.
OIIK-1.3 Tectuposa
HUE.

8.3 |Uzyuenwme Tem mucnmmimHbL Pabora ¢ 17,9 | YK-1.1 VK- [ 31,V1,B1,32 JI1.2 | Tectuposa
JINTEPATYPOH, C KOHCIIEKTOM JIEKLIHUH. 1.2 VK-1.3 | ,¥2,B2,33, JI1.1J12.1 HHE.
IloaroroBka k TeKyIeMy KOHTPOIIO OIlK-1.1 V3,B3 JI3.3 JI3.1| Beinonuen
(rectuposanue). /Cp/ OIIK-1.2 313233 ue

OIIK-1.3 KOHTPOJIbH
0ii paboTHI.
Paznen 9. DaemeHTHI
IKOJIOTMYECKOi XUMUM.

9.1 [Uzyuenme Tem qucnuiminHEL Pabora ¢ 10 | YK-1.1 VK- |31,V1,B1,32 JI1.2 | Tectuposa
JINTEPATYPOH, C KOHCTIEKTOM JIEKLIUH. 1.2 VK-1.3 | ,¥2,B2,33, JI1.1J12.1 HHE.
IloaroroBka k TeKyIeMy KOHTPOIIO OIlK-1.1 V3,B3 JI3.3 JI3.1| Beinonuen
(TecTupoBaHue). OIIK-1.2 0109233 ue
/Cp/ OIIK-1.3 KOHTPOJIBH

0ii paboTHI.

9.2 |/Kouc/ 1 VK-1.1 VK- | 31,¥1,B1,32

1.2 VK-1.3 | ,¥2,B2,33, 213233
OIIK-1.1 V3,B3

OIIK-1.2

OIIK-1.3

9.3 |/KPA/ 0,1 | VK-1.1 YK-|31,¥1,B1,32

1.2 VK-1.3 | ,¥2,B2,33, 2153233
OIIK-1.1 V3,B3

OIIK-1.2

OIIK-1.3




9.4 [/3auér/ 1 4 YK-1.1 VK- | 31,Y¥1,B1,32
1.2 VK-1.3 | ,¥2,B2,33, 012233
OIIK-1.1 V3,B3
OIIK-1.2
OIIK-1.3

5. ®OHJ OHEHOYHBIX CPEJICTB

Bomnpock! 1uis cobecenoBanus

1. Ilpenmet xumun. [ToHsATHE O BelIeCTBE U 1OJIe Kak (JOpMax CyHIeCTBOBAHUS MaTepu. SIBeHNs GprU3NUeCcKHe H XUMHIECKHE.
HpOCTLIC U CJIOKHBIC BEIICCTBA, UX OCHOBHBIC XapaKTECPUCTUKHU.

. CoBpeMeHHasl cHCTeMa aTOMHBIX Macc. OTHOCUTENBHBIE aTOMHBIE U MOJICKYJISIPHBIE MAacChl. AGCOJIOTHBIE MacChl aTOMOB.

. Mons xak Mepa koiudecTBa BeuiecTa. Uncino Aorazpo. MomnspHas Macca. MoispHBIH 00BEM.

. [Tonsite 00 SKBUBAJIEHTAX MPOCTHIX U CIOKHBIX BELIECTB. DKBUBAJICHTHAS Macca. JKBUBAJICHTHBIA 00BEM. 3aKOH SKBHBAJICHTOB.
. 3akoH ABOrajJipo M CIEeACTBUE U3 HETO.

. CoBpeMeHHBIE MTPEICTABICHHS O CTPOCHUH aToOMa.

. CrpoeHnue siipa atoma. M30Tomsl 1 ©300apsbl.

. CoBpeMeHHBIE MTPEICTABICHHS O COCTOSIHIHY JIEKTPOHA B aToMe. ATOMHBIE opOuTanu. KBaHTOBBIE Unciia U HX GUHYECKUIT CMBICI.
9. DnexTpoHHBIE GOPMYIIBI M HEKTPOHHO-TPAYUUECKHE CXEMBI AaTOMOB.

10. ITepuonuueckas cucrema 3neMenToB JI.J1. MenaeneeBa kak rpaduueckoe BbIpakeHHUE IEPUOANIECKOro 3akoHa. CTpyKTypa
TIEPUOINYECKON CHCTEMBI.

11. Ilepuoauuecku U3MEHSIOMUECS CBOMCTBA 3JIEMEHTOB (ATOMHbIE U MOHHBIE PaUyChl, SHEPTUSI HOHU3ALUU, CPOJICTBO K SIEKTPOHY,
3JIEKTPOOTPHUIIATETHHOCTD).

12. CoBpeMeHHBIE IIPEACTABICHUS O IPUPOJEC XUMUUECKOH CBA3U. TUIIBI XMMUUECKOH CBSI3H.

13. KoBasieHTHasi XUMHYeCKas CBs3b (K.X.C.). J[Ba MexaHn3Ma 00pa3oBaHus K.X.c. (OOMEHHBIH U JIOHOPHO-AKIICTITOPHBIH ).

14. HacplmaeMocThb K.X.C. KoBaJlleHTHOCTb 31€MEHTa.

15. TlomsipuzyemMocTs K.X.C. J{UITOTBHBII MOMEHT CBSI3H.

16. Xapaxrep nepekpblBaHUs 3JIEKTPOHHBIX 00JIAKOB. G- U TT- CBsI3U. HanpaBieHHOCTh G - CBS3U U IPOCTPAaHCTBEHHASI CTPYKTYpa
MOJIEKYJI.

17. NonHas cBsA3b, €€ 0COOEHHOCTH.

18. MeTammnueckast CBsi3b, €€ 0COOEHHOCTH.

19. Bonopoanas cBsi3b, €€ 0COOCHHOCTH.

20. OcHOBHI TepMOIMHAMUKH. 3aK0H ['ecca n Tepmoxumudeckue pacuérsl. HampaBneHune npoTekannss XUHMHYECKUX PEaKIHil.

21. Xumuueckas KHHeTHKa. CKOPOCTh XUMHYECKOH PEaKLK M OCHOBHBIE ()aKTOPHI, BIMAIOIINE Ha HEE.

22. 3aKoH JEHCTBYIOIINX Macc - OCHOBHOM 3aKOH XMMHYECKOI KMHETHKH. KOHCTaHTa CKOPOCTH XUMHUYECKHX PEaKIUi.

23. BausiHMe TeMmepaTypsl Ha CKOPOCTh XUMH4YecKoi peakuun. [Ipasuno Baut-T'odda. TemnepaTypHblii koahGUITHEHT.

24. BiusiHre IpUpO/Ibl PearupyroliruX BEIIECTB Ha CKOPOCTh XMMUYECKoH peakuuu. [lonsTHe sHepruu akTHBauuu peakuuu. Karamms.
25. Xumnueckoe paBHoBecue. KoHcTanTa xumuyeckoro paBHoBecus. Cmenienne xumuueckoro pasHosecus. [Ipunnun Jle Ilarense.
26. JlucriepcHbIe CHCTEMBI: KlIacCU(HKaIHs, 0COOCHHOCTH CTPOCHUS U CBOWCTBA.

27. KoHneHTpaius pactBopa, Croco0bl €€ BIPaXKEHUSI.

28. PacTBOpBI HEAMEKTPOIUTOB. OCMOC, OCMOTHYECKOe JaBieHue. 3akoH BauT-T'odda. 3akon Payis.

29. PacTBOpHI 251eKTpoaUTOB. Teopust DNeKTpoIUTHIECKOH tucconnanuu Appennyca. CTeneHb ¥ KOHCTaHTa JUCCOIUAINH
3JIEKTPOJINTOB.

30. Jucconuanus Boasl. MoHHOE pousBenenue Boasl. Bonoponuslii nokasarens (pH): dusuuecknit cMbIc 1 METOABI U3MEPEHHS.
31. Tunponus coxneit. Tpu tuma ['maponm3a, hakTopbl, BIUIONINE HA TIONHOTY ruaposin3a. KoHcTaHTa THApOU3a.

32. OKUCIUTENFHO-BOCCTAHOBUTENBHBIE peakiuy. CTeneHb OKHCISHHS 2JIEMEHTA (BBICIIAs, HU3IIAas, IPOMEKyTouHas ). OKHCINTENN U
BOCCTAHOBUTEIIH.

33. DnexTpoabl. DNeKTpoAHbIN noTeHuan. Y pasHenne Hepacra. CtannapTHbIN 21eKTpoaAHbIN noTeHuuan. Psn "Hanpspkenunit”
METaJIOB.

34. XuMH4IeCcKUi NCTOTHHK DJIEKTPUIECKON YHEPTHH - TajdbBaHHIeCKUi deMeHT. D/]C rarpBaHNIecKOro HIeMeHTa.

35. AKKyMYJIATOp - XUMHYECKUI HCTOYHUK 3JIEKTPOIHEPTHU. XUMU3M IIPOLIECCOB, IPOTEKAIOIIUX B aKKyMYJISTOPE.

36. DeKTpoIu3 paciiaBoB IEKTPONIUTOB. KatoaHple n aHOTHBIE TTPOIECCHI.

37. DnexTponu3 pacTBOPOB U 3IEKTPOIUTOB. KaToHbIe U aHOHBIE IPOLIECCHI.

38. Kopposus MeTaiioB (XHMHYECKAs U DIEKTPOXHUMUYIECKAs).

39. [IpuHIMI ¥ 3aLUTHl METAJUIOB OT KOPPO3HH.

40. Oprannyeckue U HeOpraHUYeCKue MoIuMepsl. MeToIbl MOTyYeHusI.

41. CtpoeHue u cBoiicTBa onMMepoB. buomnonumepsl.

42. OCHOBHBIE METO/IBI KAYECTBEHHOT' 0 aHaK3a. VX mpuHIHII.

43. OcHOBHBIE METO/IbI KOJIMYECTBEHHOTO aHaIu3a. X mpuHIum.

44. O6mwue npuniunel DXMA. Knaccudukamus GXMA.

45. BO3MOXKHOCTH XMMHH B PELIEHUH 3KOJIOTHYECKUX NPobIeM olIecTsa.

02N L Wi




6. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT U

6.1 IlepeyeHs mMporpaMMHOro odecrneveHust

Adobe Acrobat Reader DC
Oduchsiii naker LibreOffice
Bpaysep Mozilla Firefox

6.2 Ilepeyens HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

OBC "3emist 3HaHUNA"




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAY JIST)

Homep ayn. |H33Haqeﬂne OobopynoBanue u I10 |Bml 3aHATHUSA

3aHATHSI 110 TUCIUTUIMHE « XHUMUSD) MPOBOJISTCS B CIICIIUAM3HUPOBAHHON XUMU4ecKkol tabopatopuu 2106, 06opynoBaHHOK
MYJIbTUMEAUHHBIM 000pYIOBaHUEM M IEPCOHAIBHBIMU KOMITBIOTEPAMH € BBIX0J0M B MIHTEepHET. Bce MeToanueckue MaTepranbl U
3a7aHus AUl TEKYIIEro ¥ UTOrOBOTO KOHTPOJIS IO JUCIHMILTMHE pa3MELICHbI B CHCTEME JJIEKTPOHHOro 00y4eHus: KemMepoBckoro
I'CXMW. JInst TeKIMOHHBIX 3aHATHI — ayauTopun Ne2109, 2203, obecrieueHHbIE MyJIbTHMEAMAHBIM 000PY/I0BAaHUEM.

Pazpen 1.

Tema mabopaTopHoii paboTsr: «Kimaccsl Heoprannueckux coenunennin» Peaktusbl: Na2CO3, NHA4CI, AICI3, Pb(NO3)2, NaCl,
CaCl2, MgS0O4 (1u.); Na2SiO3 (10%-wsrit), consiHast KuciaoTa (2H. U KoHIL., p=1,19 r/cm3), a3oTHas kucnoTa (2H. u KoHIL., p=1,4
r/em3), NiSO4 (2u.), CuSO4, (2u.), NaOH (2u. u 18H.), penondranenn. Cyxue peakTHBbI: OKCHI OAPHS WIIN KaJIbIIUS, JKeIE3Has
TUIACTHH-Ka, TPaHyJIbl IUHKA, HATPUI MeTaJTue-CKU, aTFOMUHUI ((osbpra uiau onwiky). JJucTuimpoBaHHas BOJA.
Oo6opynoBanue: [Ipodupku, mratus, haphopoBas yamka, IMIaTelb.

Tabuuna pacTBOPUMOCTHU KHUCIOT, OCHOBAaHUH U COJIEH.

Pazgen 1.

Tema naGoparopHoii pabotel: «OcHOBHBIC 3aKOHBI XUMUW» Peaktusbl: [TnacTunka nuaka acccoid 0,04 — 0,08 r. CepHas kuciora
(1:5).

Oo6opynoBanue: OropeTku Ha 50 Mi1; IByXKoJIeHHas mpobupka (cocyn JIaHnosbTa); BOPOHKH, PE3MHOBbIE TPYOKH M IPOOKH, MEPHBIH
LYTHHID.

Pazpen 4.

Tema nabopaTopHO# paboTel: «CKOPOCTh XUMHUYECKON peakinui. XUMHIECKOE PaBHOBECHE M CIIOCOOBI €T0 CMEIeHUs» PeakTHBEIL:
Na2S203, H2S0O4 (1M), FeCl3, KSCN (0,1n.), FeCl3, KSCN (nmaceiuennsiii pactsop), H202 (10%-Hsblit pacTBOp),
kpucrauinyeckue KCIl, MnO2.

OobopynoBaHue: MPOOUPKU, MEpHBIE TPOOUPKH, HWIIMHIP, CTAKAaHbI, IITATUB, CEKYHAOMED, IUTUTKA, TEPMOMETP, BOJIIHAS OaHs.
Pazpen 5.

Tema naGoparopHoit pabotel: «CrocoObI BEIpaKEHUS] KOHIICHTPAI[MH PACTBOPOBY

PeakTUBBI: KPUCTAIUIMYECKHUI XJIIOPH] HATPHS, PACTBOP CONSTHOM KUCIOTHI (10-20%-HbIit), IUCTHITMPOBAHHAS BOJA.
OO0opyoBaHHe: TEXHUUECKHE BECHI, MEPHBIN IMINHID, ADEOMETPHI, CTEKJISHHBIE TaTOYKH, MEPHBIE CTaKaHBI.

Pazpen 5.

Tema nabopaTopHO#t paboTel: «VIOHHBIE PAaBHOBECHS B PACTBOPAX JJICKTPOIUTOB HOHHBIE PABHOBECHUS B PACTBOPAX JIEKTPOIHUTOBY
Peakrussr: HCI (11., 0,11.), NaOH, NH4Cl, Na2CO3 (1u.), CH3COOH, NH40H (0,1u.), Na2SO4, MgSO4, ZnS04, BaCl2,
CaCl2, Na2C204 (0,5u.). Cyxue comu— NH4CI, CH3COONa. [To-pormrok ruHKa. Jlakmyc, heHompTaIenH, METHITOBBIM OpaHKeBbIi
(MeTHIIOpaHXK), yHUBEpCATIbHAS MHIUKATOPHAs Oymara.

OO6opynoBaHue: MPOOUPKH, CTAKAHBI, IITATUB, TJTUTKA.

Tabuuna pacTBOPUMOCTHU KUCIOT, OCHOBAaHUH U COJIEH.

Pazgen 5.

Tema nabopaTopHoit paboTsl:  «['maponus conein»

PeaktuBsr: CH3COONa, AICI3, CH3COONH4, ZnCI2, KCI, HCI (1u.), Na2CO3 (2H. u 11.), henondranenH, yHuBepcaibHas
MHJUKaTOpHast Oymara.

Oo0opynoBaHue: TPOOUPKH, CTAKAHBI, IITATUB, CIIUPTOBKA.

Ta0uiia KOHCTaHT TUCCOLMAIIH HEKOTOPBIX CIIA0BIX AIICKTPOIUTOB.

Pasnen 6.

Tema nabopaTopHO# paboThl: «OKUCIUTETHLHO-BOCCTAHOBUTENbHBIE peakuumy Peaktusel: NaOH, H2S04 (2n.), KOH (61.), H202
(3%-msr1it pacteop), Kl (0,0011.), CuSO4 (11.), KMnO4 (0,0018.). CeexenpurorosieHusie pactBopsl FeSO4, Na2SO3, kpaxmai.
ANIOMHUHHUEBbIE ONWIKY WiIH (orbra. JKenesHas miacTuHa.

Ob6opynoBanue: MpoOUPKH, CTAKAHBI, IITATHB.

Psin manpspxkeHuit MeTanos.

Pazgen 7.

Tema mabopaTopHO# paboThl: «DIEKTPOXHUMHUECKHE Tpotiecchl», «Koppo3us metamuto» Peaktuss:  HCI, H2SO4 (1M, 0,2M);
MnCI2, Hg(NO3)2, FeSO4, CuSO4, CuCl2 (0,5M); K3[Fe(CN)6] (0.1M); NaCl — kpucrammmdeckuii. [Topomku: Martus, 1WHKa,
Kese3a, Meld, ypoTponHHa. MeHbIe TUIACTHHKH.

O6opynoBaHue: MPOOUPKH, CTAKAHBI, IITATHB.

Psin manpspkeHMit MeTaioB.

Paznen 9.

Tema nabopaTopHO#t paboThl: «IIpUTOTOBIEHNE CTAaHIAPTH3NPOBAHHOTO PacTBOpa MepMaHTaHaTa Kanus, onpeaenenue xenesa (1) B
pactBope conrt Mopa» PeakTuBbl: CTaHIapTH3UPOBAHHBIH pacTBop mepMmanranat kamus KMnO4, pactsop conu Mopa (NH4)2 Fe
(SO4)2 « 6H20, cepras kuciora H2SO4 (2 u.).

O6opynoBanue: MepHas koi6a Ha 100 mi, Groperka, nunerka Ha 10 mi1, KoiObl KOHUYECKHUE, TUINTKA,

1209 YyeOHas ay TuTOpHS s CTOJIBI yUeHHUYeCKHe — 17 mT., 1abopaTopHbIC CTOJBI — 6 IIT.,
MIPOBE/ICHUS 3aHSATHI JICKIIMOHHOTO [CTOJ mpenoaaBaTens — | IIT., KOMITBIOTEPHBIH CTON — 6 IIT.,
TUIIA, 3aHATUI CEMUHAPCKOTO TUMA, |CTYNbs — 35 IIT.

KYPCOBOTO TIPOEKTHPOBAHHSI npoektop EPSON EB-X7 — 1 mir., akpan 180*180 cm. — 1 .,
(BBINOJIHEHUS KYPCOBBIX PadoT), nocka MenoBast — | wit., mkad — 1 mT., KOMObIOTEPHI — 6 IIT.,
TPYIIOBBIX U MHIUBAAYaTbHBIX yaeOHO-HaTIISI THbIe TIOCOOUSL.

KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJISI
U IPOMEXKYTOUHON aTTECTAlUU




8. YHEBHO-METOIMYECKOE U TH®POPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIMHBI (MOLY JISA)

8.1. Pexomennyemas autepatypa

8.1.1. OcHoBHas1 JuTEpPaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

I/I3HaT6HBCTBO, rong

JI1.1 |B.I'. UBanos, O.H. I'eBa |OcHOBEI XuMun: Y4ueOHUK M.: KYPC: HUL] UH®PA-M,
2019
JI1.2 |B.H. Endumos OCHOBBI 0011IeH XMMUH: Y4eOHOe Tocodue M.: HUILl UH®PA-M, 2015
8.1.2. JlonorHuTeILHAS JUTEPATypa

ABTODEBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOI

JI2.1 |M.W. T'enspman, BII. | Xumust: YueOHUK CIIO. : Jlans, 2008
IOctpatos
8.1.3. MartepuaJnbi, pa3padorannbie IIIIC kadeapbt

ABTODEBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOI
JI3.1 |®ununosuu JLA. XUMUSL: JJIEKTPOHHOE YueOHOe HarmsiqHoe nocodue. Yacts 2 , 2019
JI3.2 |Oununosuu JLA. Xumus: 31eKTpOHHOE yueOHOe HarsiiHoe nocodue. Yacts 1 , 2018
JI3.3 |JI. A. ®ununosuu Xumus: MeTomudeckne yKa3aHus IO OpraHU3aIie , 2017

CaMOCTOSTENbHON paboThl 00yUaIomuUXCs

JI3.4 |JI. A. ®ununoBuy, M. | Xumusa: Metoaudeckue yka3aHus IO BBIIOJIHEHUIO , 2017

M. Komnocosa

KOHTPOJIBHBIX pa60T C BapuaHTaMH1 3aJJaHU

8.2. Pecypchl uH(pOpMAIMHHO-TEJIEKOMMYHUKANMOHHO# ceTu "UnTepHeT"

21 |9BC Znanium.com, gorosop Ne 2120 ot 06.02.17
D2 |ITouckoBas cucreMa
923  |9BC "3emus 3Hanuii"

9. METOAUYECKHUE YKA3ZAHUSA JJISI OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCHUTIIMHBI (MOAY JIST)

- METOANYECKHUC YKa3aHUA 110 OpraHru3anun CaMOCTOSITEIbHOM pa6OTI)I 06yt1a}01u1/1xc5{

- MCTOOWYCCKHUEC YKa3aHW 110 BBIITOJTHCHUIO KOHTPOJIBbHBIX pa60T C BapuaHTaMH 3a,[[aHI/II>'I




JUCT BHECEHUS U3MEHEHUI

JlaTa BHeceHUs
H3MeHEeH Uit

Ne npotoxoaa
3aceaHus
Kadeapsl

Copep:xaHue n3MeHeHU M

Ioanucek
npenoaaBares,
BHOCSIIIIET 0
H3MEeHEeHHus




