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Pa3znen 1. Oprann3anuoHHO-MeTOAMYECKHUI pa3ae

1.1. lesm ocBoeHMsI AUCUUTJIMHBI

JucuunimHa « XuMHUS» BXOJIUT B «O0513aTeIbHYI0 YaCTh » TOJATOTOBKM OOYYarOIIMXCS IO
HanpasyieHuto moarotoBku 15.03.06 MexaTponnka u po00TOTEeXHHKA, HANIPABJIECHHOCTDH (MpoduJib)
«MexaTpoHuKa»

[lenbto QUCHUIUIMHBL sBsieTcs GhopMupoBaHue kommnerenmui (6 coomsemcemeuu ¢ @IOC BO u
mpebo8aHUAMU K pe3yIbmamam 0C80eHUsI OCHOBHOU NPoghecCUOHANbHOU 00pa308amenbHOl NPOSPaAMMbL
svicueco oopazosanus (OI1OIT BO)):

OIIK-1. CnocobeH mNpUMEHSTh E€CTECTBEHHOHAyYHbIE M OOIIEHH)KEHEPHBIC 3HAHUS, METOJbI
MATEeMATHYECKOTO aHAIIN3a U MOJISTTHPOBAHUS B MPOPECCHOHATBHON AESITeILHOCTH
Jeckpunropsl 00menpogeccuoHAIbHOM KOMIIETEHIIUM:

OIIK-1.1.

CnocobeH NpPUMEHUTh METOJIbI

MAaTEMaTUYCCKOTO aHa/IM3a W MOJACIUPOBAHMA,

TEOPETHYECKOTO U KCIIEPUMEHTAILHOTO HCCIICIOBAHUS [T N3y4YEHUs ITPEMETHON 00IacTH.
OIIK-1.2. Cnocoben ompenenuTb HEOOXOAMMOCTh W IOCTAHOBKY 3a/ad AIKCIEPUMEHTAIBHOTO
UCCIIEIOBAHMS, CPEJICTBA M METO/IbI 00PaOOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

Ilepeuncnennbie
KOMIETECHINIH

KOMIICTCHII N

dopmupyoTcs B

nporecce

JOCTHIKCHUA

O0001meHHas TPyAOBas
¢pynkums/ tpynoBasi pyHKumus

Koa v nanmenoBanue
JAeCKpUNTOpa
KOMIIeTeHIIU I

Koa v HanmenoBanue
HHAUKATOPA J0CTHKEHUS
kommnetenuuii (u3 I1C)

OIIK-1.1. Cnocoben
MIPUMEHHUTH METOJIbI
MaTeMaTUYECKOI0 aHaIn3a
1 MOJICJTMPOBAHUS,
TEOPETHUIECKOTO U
9KCIIEPUMEHTAIBLHOTO
HCCIIEIOBAHUS IS
W3YUYCHUS MPEIMETHON
00J1aCTH.

OIIK-1.2. Criocoben
OTIPEICITUTh
HEOOXOAUMOCTD U
MMOCTAHOBKY 3aj1a4
AKCIEPUMEHTATHBHOTO
WCCIICIOBAHMS, CPEJICTBA U
METO/bI 00pabOTKH
IKCIEPUMEHTATBHBIX
JIAHHBIX.

3Haer
na-1 OIIK-1.1
MaTEeMaTHIECKOTO aHasm3a,
MOJICTIUPOBAHUS, TEOPETUUYECKOTO
u IKCIIEPUMEHTAIILHOTO
ucciaenoBanus (0€3 TPUBI3KH K
podeccuoHaNbHOMY CTaHAAPTY);
UJa-2 OIIK-1.2 Ilogxomel K
ONpPENIETICHUI0O HEOOXOIUMOCTH |
MOCTaHOBKE 3a1aq
AKCIIEPUMEHTAILHOTO

UCCIIEIOBAHMS, CPEJICTBA U METOJIbI
00paboOTKH  AKCIEPUMEHTAIbHBIX
JAHHBIX (6e3 MPUBS3KU K
poPeCCHOHAIBHOMY CTaHAAPTY).
YnMmeer
na-3

Metonsl

OIIK-1.1 [IpumensaTs
METO/IbI MaTEMaTH4ECKOI 0
aHajus3a, MOJIETTUPOBAHUS "
AKCIEPUMEHTAIBLHOTO
UCCIIEIOBaHUS  JUISL ~ WU3Y4YEHUS
IPEeIMETHOM obnactu (Ge3
NPUBSI3KK K NPOPECCHOHATBHOMY
CTaHJapTy);

na-4 OIIK-1.2 OnpenensaTts
HE00X0AUMOCTh M (POPMYIIUPOBATH
3aa4un AKCIIEPUMEHTAILHOTO
UCCIIEIOBaHMsI, BHIOUPATh CPE/ICTBA
u METO/IbI 00paboTku
HKCIEPUMEHTAIbHBIX JaHHBIX (0e3
NPUBS3KH K NPOPECCHOHATBHOMY
CTaHJAPTY).

NmeeT HaBbIKK

WH]JIUKaTOPOB




nJ-5 OIIK-1.1 Bnanenue
HaBBIKAMH TPUMEHEHHSI METO/OB

MATEMAaTHYICCKOI'O aHajm3a,
MOACIINPOBAHUA u
9KCIICPUMCHTAJIBHOT'O

ucciaenoBanus (0e€3 TPHUBI3KH K
npoeCCUOHATTLHOMY CTaHIAPTY);
HJI-6 OIIK-1.2 Bnanenune
HaBBIKAMH MOCTAaHOBKH
IKCIIEPUMEHTAIBHBIX 3ajad,
00pabOTKH  IKCTIIEPUMEHTAIBHBIX
JaHHbIX  (0e3  TpHBS3KH K
poeCCHOHATLHOMY CTaHIAPTY).

1.2. MecTto qucuuninnsl B crpykrype OIIOII BO
HanpasjeHus noArorosku 15.03.06 MexarpoHuka U po00TOTEXHUKA, HANIPABJEHHOCTH (MPoduiIb)
«MexaTpoHuka

IIpenmecTBy0mMe TUCUUIIMHBI
Ne Tlocnenyiomue AMCIUIIINHDBI
(MM CUMILIMHBI, H3YYaeMble NapasjieibHO) AYIOHHE TUCIT
1 2 3
1. Dusuka

1.3. HopmaTuBHAasi JOKYMeHTALUs

PaGouas mporpamma y4eOHOM IUCHUIUIMHBI COCTaBJI€HA HA OCHOBE:
QenepaibHOTO  TOCYIAPCTBEHHOTO  00pa30oBAaTEIbHOTO  CTaHAApTa BBICHIETO OOpa3oBaHHS IO
HamnpapyieHUu0 noAroToBku 15.03.06 MexaTpoHuka U po0OTOTEXHMKA, HANIPABJEHHOCTH (MpoduiIb)
«MexaTpoHHUKa»;
YueObHOro 1aHa HampaBieHus noarotroBku  15.03.06 MexaTtpoHuka u  PoOOTOTEXHHKA,
HanpasJieHHOCTh (mpoduiis) «MexaTponuka» 2027 roga Habopa;
- O06pa3sua paboueii mporpaMmbl yueOHO# nucuurunabl (mpukas Ne 113-O ot 01.09.2021 1.).



Paznen 2. Temaruueckuii mjian

Ounas popMma 00yueHus (IOJTHBIA CPOK)

TpynoemkocTh

Kona
HHAUKATOPA U
AECKpUITOpA

AyIuTOpHBIE

3aHATHA
Bce

Ne Tema qUCHMIITINHBI
S CPO

ro

113 (JI3, C3)

JOCTHKEHHUS

KOMIIeTeHIIMH

2

5

7

Tema 1. Xumus kak Hayka

18

10

VJI-1 OTIK-1.1
WJI-2 OTIK-1.2
WJ1-3 OTK-1.1
WJ1-4 OTIK-1.2
WJI-5 OTK-1.1
WJ1-6 OTIK-1.2

Tema 2. Ilepuoanueckuii 3aK0oH
U IepuoJuuecKas — cucrema
anemenToB JI.11. Menaeneena

18

10

WJ-1 OTK-1.1
WJI-2 OTIK-1.2
WJI-3 OTK-1.1
WJ1-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

Tema 3. Xumuueckass CBS3b.
Meron MOJIEKYJIIPHBIX
opOuTaiei.

18

10

WJI-1 OIK-1.1
WJI-2 OITK-1.2
WJI-3 OITK-1.1
WJ1-4 OITK-1.2
WJI-5 OITK-1.1
WJ1-6 OITK-1.2

Tema 4. XuMuueckne CHUCTEMEI
U HUX  TEPMOJMHAMHYCCKAS
XapaKTEePUCTHKA.

18

10

WJI-1 OITK-1.1
WJI-2 OITK-1.2
WJI-3 OITK-1.1
WJI-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

Tema 5. OJIEMEHTHI
AHAIUTUYECKOU XUMHUH

18

10

WJI-1 OTK-1.1
WJI-2 OTIK-1.2
WJI-3 OTK-1.1
WJ1-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

Tema 6. XuMus 371€eMEHTOB

18

10

WJI-1 OIK-1.1
WJI-2 OITK-1.2
WJI-3 OITK-1.1
WJ1-4 OITK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

Tema 7. lllenoyHble METAJLJIBI.

18

10

WJ-1 OTK-1.1
WJI-2 OTIK-1.2
WJI-3 OTK-1.1
WJ1-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

Tema 8. Illémouno3emMenbHBIC
METaJIIbI

18

10

WJ-1 OTK-1.1
WJI-2 OTK-1.2
WJI-3 OTK-1.1
WJI-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

Buja npomexxyTouHoOiM
arrecrannu(3auer)

Hroro

144

32

32

80




Pa3nen 3. Coaeprxanue U CUUIIMHBI
3.1. Coaepxanue TUCUMIIIMHBI

Tema 1. XuMus Kak HayKa

CTpoeHue BEIIECTB, TEOPETUYECKUE OCHOBBI. DHEPreTUKA XUMUICCKUX MPOLIECCOB. XMMUYECKas
TepMoauHaMuKa. [TepBbIil 3aKOH TEPMOANHAMUKH. DHTAIBINS, €€ HU3MICCKUIA CMBICIT

Bropoii 3akon TepmoauHamuku. DuTponus. CBoOoaHas sHeprus [ nooca

ATOM Kak Melpyaiflias 4acTHIIa XUMUYECKOT0 dJIEMEeHTa. DIICKTPOHHAS CTPYKTYpa

Tema 2. [lepuoauyeckuii 3aKoH U nepuoanyeckas cucrema iemenTo .. MenjaesieeBa
[Tepuonnueckas cucrema xumMuieckux 31ueMeHToB .M. Menneneea. ®U3nuecKuid CMbICI
ITepuoanueckoro 3akona [I.1. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX
AJIEMEHTOB, 00Pa3yEeMBIX UMH IPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKEHUEM
XHUMHYECKOro 3yeMenTa B [lepronuueckoit cucreme. MupoBo33peHYECKOE U HAyYHOE 3HAUEHUE
ITepuonnueckoro 3akona .M. Menzaeneesa. [Ipornossr [{.11. Menneneena.

Tema 3. Xumnueckas cBsizb. MeToa MOJIEKYJISIPHBIX OpOUTAJIEH.
-Xumudeckas CBs3b. -MeTo1 MOJICKYJISIPHBIX OpOHTAJICH.

Tema 4. XumMnuyecKkue CMCTEeMbl i MX TEPMOJAMHAMHYECKAS XaPAKTEPUCTHKA.

XVMMHYECKUE CUCTEMbI U UX TEPMOJUHAMHYECKAsI XapaKTEepUCTUKaA. - KHHETHKa XMMHUYECKUX peaKIuil.
Xumnueckoe paBHoBecHe. CKOPOCTh XUMUUYECKOW peaklMy. 3aKOH JEHCTBYIOLIUX Macc.

- DHeprus akTUBALMU. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklMy OoT TemrepaTypsl (mpasuiio Bant-
l'odda, ypaBuenue Appennyca). [lonstue o katanuze. XuMUYECKOE PAaBHOBECHE, €TO MMPU3HAKH.

- KoHcTanTa XuMuieckoro paBHOBECHs

Tema 5. Dj1eMeHTBI aHAJIUTHYECKO XUMHH

-DeMEeHThI aHATUTHYECKON XUMUU. OCHOBHBIC MOHATHS aHATMTHYECKON XuMuu. Knaccudukanus u
BO3MOXHOCTH METOJ0B aHAJInN3a. XI/IMI/I‘-IeCKI/Ie METOAbBI aHAJIN3a. CDI/ISI/IKO-XI/IMI/I‘-IGCKI/IG METOAbI
aHanuza. [IpakTuyeckoe mpruMEeHEHNE aHATUTUYECKOM XMMHH B IIPOU3BOICTBEHHBIX YCIOBHIX

Tema 6. Xumus 3JIeMEHTOB

- Bogopon -o6mue cBenenus. M3oronsl Bogopoaa. XMMHUYECKUE CBOMCTBA (C MPUMEPAMU XMMHUECKUX
peakuuii). - IlepcrieKTHBHBIE HCTOYHHUKH YHEPTUU Ha OCHOBE BOJOPOAA U €r0 U30TOIOB. -
B3priBoonacHocTs Bogopona. I'mapunst

Tema 7. Lllenounbie MeTANIBI.

3aKOHOMEPHOCTH (PU3NYECKUX CBOUCTB B rpymie (1 rpymnmna).- XuMuueckrue CBOMCTBA MIEIOYHBIX
MeTasuioB.- [lonydyeHue menounsx MetawioB. Haxoxaenue B npupo/e. - [I[puMeHenne meaouHbIX
MeTauioB. ICTOUHUKY SHEPTUU U3 IIETOYHBIX METAIIJIOB

Tema 8. lllé10un03eMeIbHBIE METAJLIIbI

- 3aKOHOMEPHOCTH (PU3NYECKUX CBOMCTB B Irpymiie (2 rpynna). - XUMHYECKHUe CBOICTBa
IEJIOYHO3EMENBHBIX METAILIOB. - [ToydeHne ménouno3emenbHbIX MeTaiioB. HaxoxaeHue B mpupose.
- [Ipumenenue mENOYHO3EMENBHBIX METAJIIOB



3.2. ConepxaHue NPAKTHYECKOT0 0JI0KA M CHMILIHHBI
QOunas popma o0yueHus (IOJHBII CPOK)

Ne Tema npakTH4YecKOro (CEMHHAPCKOro0, J1a00paTOPHOIO0) 3aHATHS

2

131 | Tema 1. Xumus Kak Hayka

Meupeneena

Tema 2. Ilepuonuyeckuil 3aKoH M mepuoanyeckas cucrema sinemeHTos JI.U.

I13 3,4 | Tema 3. Xumuueckas CBsi3b. MeTOJI MOJICKYJISIPHBIX OpOHTAJICH.

I135 | Tema 4. XuMHYEeCKHE CUCTEMBI U KX TEPMOJUHAMUYECKAS] XapAKTEPHUCTHUKA.

13 6,7 | Tema 5. DneMeHTHl aHATUTUUECKONH XUMHUH

I13 & Tema 6. XuMHS 3J1EMEHTOB

3.3. O0pa3oBaTesibHbIE TEXHOJIOTHU
Ounasi popMma 00yueHus (MOJTHBIH CPOK)

Bun ®opma / Metoasbl o
% y4e0HOro
Ne Tema 3ansTust Y4eOHOro HHTEPAKTUBHOIO
BpeMeHH
3aHATHS o0yueHust
1 2 3 4 5
1 | Tema 1. Xumus kak Hayka I13 MeTton kelicoB 75
Tema 2. Ilepuonuueckuii 3akoH |
2 | mepuogMyYecKasi CHCTEMa dJIEMEHTOB J Jlexuusa-curyanus 25
JI.1. MeHnneneeBa
Tema 3. Xwumuyeckas cBs3b. Meron N
3 . 113 Meron KelicoB 75
MOJICKYJISIPHBIX OpOUTalIeH.
Tema 4. XuMUYECKHE CHCTEMBI M HX .
4 I13 Mo3sroBoii mrypm 25
TEPMOJIMHAMHUYECKAsT XapaKTEPUCTHKA.
Tema 5. DieMeHTBHI aHATUTHYECKOMN .
5 J Mo3sroBoii mrtypm 50
XUMUHU
6 | Tema 6. Xumust 2J1€MEHTOB I13 Mertox keiicoB 75
7 | Tema 7. lllenouHbie METAJUIBI. 113 Merton keiicoB 75
8 | Tema 8. I1]€nouHO3EMENBHBIC METAJLIBI 113 JlenoBas urpa 75
HUroro 29,68%




Pa3nes 4. Opranusanusi caMoOCTOATEJIBHOM padoThl 00y4YalOIMXCS
4.1. Opranusanusi cCaMOCTOSITEJIbHOH PA00THI 00y4al0IIUXCS

Ne Tema qTUCHMNIMHBI Ne e pexomeniyemoi
BONPOCOB JUTEPATYPbI

1 2 3 4

1 | Tema 1. Xumus kak HayKa 1,2 1,35

2 Tema 2. llepuoanueckuil 3ak0OH U IepUOIUYECKAs 3,45, 6 1,35
cuctema snemenToB /(.M. MennaeneeBa

3 Tema 3. UXI/IMI/IIICCKBJI CBA3b. MeTox MONEKYISIPHBIX 7.8.9 3,4,5
opOuTanei.
Tema 4. XHUMHUYECKHE CHCTEMBI Hu nx | 10,11, 12,

4 2,3,4,5
TEPMOJIMHAMHYECKAs XapaKTEPUCTHKA. 13

5 | Tema 5. DneMeHTHI aHATUTUYECKON XUMHUHA 14, 15, 16 3,4,5

6 | Tema 6. XuMus 3JIEMEHTOB 17,18 2,3,5

7 | Tema 7. llleno4ynsie METAILIBL. 19-25 1,35

8 | Tema 8. I1|€n0ouHO3EMEIIBHBIC METAJLIBI 26, 27, 28 2,3,5,6

IlepedyeHb BONPOCOB, BBIHOCUMbIX HA CAMOCTOSITE/ILHYI0 padoTy 00y4aromuxcst

. Pone xumuu B pemeHny rao0aibHBIX MPOOIIEM YeI0OBEUeCTBa

. A.1. MenneneeB — aBTOp MEPUOJUIECKOTO 3aKOHA U CHCTEMbI XUMUYECKUX JIEMEHTOB

. Bkiayr BenMK#X y4eHbIX B (POPMHPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA
. XMMUYECKHUE 3JIEMEHTHI B )KUBBIX OpraHU3Max

. Metasibl U cruiaBel Ha ciTyk0e mporpecca

. A30T B ipupojie. HutpaTtsl 1 HUTPUTHI

. OKHCIUTEBHO-BOCCTAHOBHUTEIBHBIE PEAKIIUU B IIPUPOJIC M TEXHUKE

. Bognsle pecypcebt 3emin. KauectBo BoAbI

. 3arpsI3HUTENH BOJIBI U CIIOCOOBI OYHCTKU

10. XKecTkas Bosa u ee ymsirueHue

11. Meraibl Kak OCHOBHOM KOHCTPYKIIMOHHBIM MaTepuan

12. Mertannyprus. [Ipon3BoacTBO UyryHa U CTaIH

13. MHOTOIMKHUNA YTIEPOT

14. A.M. BytiiepoB - aBTOp TEOpPUU XHUMHUUECKOTO CTPOEHHsI OpraHnyeckux coequHenuit 15. Ilpuponnsie
MCTOYHUKHU YTIJIEBOJOPOJIOB

16. [IpupoaHbIii ra3: coctaB, IPUMEHEHHE B Ka4eCTBE TOILUINBA

17. 3HadeHue yriieBoI0B B )KUBOW MPUPOJIE U )KU3HU YEIIOBEKa

18. Bnusinue cniupToB (METUIIOBOTO U ATUJIOBOTO) HA OPTaHU3M YeJIOBEKa

19. YrneBoasl 1 310pOBBE UEIOBEKA

20. buonoruueckne PyHKIIUN OCIKOB

21. benku u nonucaxapubl Kak OMOIOIMMEPHI

22. Pomb )KHPOB /IS YETIOBEKA U TPOMBIIICHHOCTH\

23. T[lonumepsl U TIIACTMACCHI B OBITY M TEXHUKE

24. BO3MOXHOCTb TIOJTYYE€HHUSI HOBBIX MaT€pPHAJIOB C 33/IaHHBIMU CBOHCTBAMHU

25. CHUHTeTHYECKHE BHICOKOMOJIEKYJISIpHBIE BEIIECTBA U MOJIMMEPHBIE MaTepUalbl HA UX OCHOBE
26. Dkojoruyeckue MpoOJeMbl, CBSI3aHHBIE C HCIOJb30BAaHMEM CHUHTETHYECKMX MaTepuasoB,
XMMHUYECKHX BEILECTB B OBITY

O 0 1IN DN K W —

4.2. IlepeyeHb y4eOHO-METOAMYECKOr0 00ecredeHHs1 CAMOCTOSATEeJbHOM PadoThl 00y4aI0IIMXCH

CamocrosiTenbHas pabota oOydaromuxcsi 00ecreuynBaeTcs CleyIIUMU yueOHO-METOAUYECKUMU

MaTepHaJaMu:

1. VYkazaHusiMu B paboueit mporpamme no aucuuringe (m.4.1.)

2. Jlexnuonusle Matepuansl B cocraBe Y MK no npucuumninze

3. 3amaHWSAMH M METOJMYECKUMH PEKOMEHIANMSIMH TIO0 OpPTraHW3alliM CaMOCTOSITEIHbHONH pabOTHI

oOyuaromuxcs B coctae Y MK no aucuuriune.

4. T'moccapueM no gucuuiuinHe B coctaBe Y MK no aucuurivge.
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Pa3znen 5. ®oHa O1IeHOYHBIX CPEACTB AJIsl MPOBEIEHUS TEKYIIero KOHTPOJISI U MPOMEKYTOYHOM
arTecTalMy 00yYAKO M XCS
@DOHO  OYEeHOUHBbIX  Cpedcmé Nno  OUCYuniume  nNpeocmasisem  codol  COBOKYNHOCHb
KOHMPOIUPYIOWUX — MAMEPUATIO8,  NPEOHA3HAUEHHbIX Ol  UBMEPEHUs  YPOBHA  OOCHMUINICEHUS.
00YUaAIOWUMUCS YCINAHOBIEHHbIX pe3ylbmamos odpazosamenvhoi npoepammsl. @OC no oucyuniume
UCNONB3Yemcsi Npu  NpoedeHUU ONepamu8H020 KOHMPOAs U  NPOMENCYMOUHOU —ammecmayuu
ooyuarowuxcs. Tpebosanus k cmpykmype u codepoicanuro @OC OucyuniuHvl pe2rameHmupyomcs
Tlonoocenuem o ¢honoe oyeHoUHbIX MamMepuanios no NPOSPAMMAM BbLCULE20 0OPA308AHUSL — NPOSPAMMAM
bakanaspuama, Mazucmpamypbi.
5.1. TacmopT (poH/Ia OLIEHOYHBIX CPEICTB
Ounas ¢popma o0y4eHus1 (IOJHBIHA CPOK)

OueHo4YHbIE CPeICTBA

Kontposnpyemsle pa3ienbl (TeMbl) 3 Kox unaukaropa u
JUCIUIIJINHBI JI (JI3, | CPO | peckpunTopa 10CTHKEHUS
C3) KOMIeTEeHIUii

1 2 3 4 5 6

Tema 1. Xumus kak Hayka NJ-1 OIK-1.1
WJI-2 OTIK-1.2
WJI-3 OTIK-1.1
WJI-4 OTIK-1.2
WJI-5 OTIK-1.1
WJI-6 OTIK-1.2

1 YO I[IPB

Tema 2. TIlepuoguyeckuid 3aKOH U nJ-1 OIK-1.1
nepHoandeckas cucreMa siaemeHtos [ W/1-2 OIK-1.2

1a-3 OIIK-1.1
2 | Menzencesa VO| KM |TIPB 114 ONK.1 2

WJI-5 OIK-1.1
WJI-6 OTTK-1.2

Tema 3. Xwumuueckas cCBsI3b. MeTox WJ-1 OIIK-1.1
MOJIEKYJISIPHBIX OpOUTAIICH. WJ1-2 OIK-1.2

WJI-3 OITK-1.1
3 JIC | MII IIPB VIJI-4 OITK-1.2

WJI-5 OITK-1.1
WJ1-6 OITK-1.2

Tema 4. XuUMHYECKHME CHCTEMBI U WX nJ-1 OIIK-1.1
TEPMOIMHAMHYECKAS XapPAKTEPUCTHKA. UA-2 OIIK-1.2

WJI-3 OTK-1.1
4 YO KM I1PB VJI-4 OTTK-1.2

WJI-5 OTK-1.1
WJI-6 OTTK-1.2

Tema 5. Dy1eMeHTHI aHATMTHYSCKOH XUMHUHU nJ-1 OIIK-1.1
WJI-2 OIK-1.2
MJ1-3 OIIK-1.1
WJ1-4 OIK-1.2
WJ-5 OIK-1.1
WJ1-6 OIK-1.2

5 YO | MII | IIPB

Tema 6. XuMHsI DJIEMEHTOB HJI-1 OIIK-1.1
WJ1-2 OTIK-1.2
WJ1-3 OTK-1.1
WJ1-4 OTIK-1.2
WJI-5 OTIK-1.1
WJI-6 OTIK-1.2

6 YO [IPB

Tema 7. lllenouHble METaJLJIbL. WJI-1 OIIK-1.1
WUJI-2 OIK-1.2
WJ1-3 OTIK-1.1
UJ1-4 OTIK-1.2
WJI-5 OTIK-1.1
WJ1-6 OIK-1.2

7 YO| KM | IIPB

Tewma 8. Ill€nouHo3emMenbHBIE METAIUIBI nJ-1 OIIK-1.1

WJI-2 OTK-1.2
8 yo| A | IIPB WJI-3 OTK-1.1

WJI-4 OITK-1.2




WJI-5 OTIK-1.1
WJ1-6 OTTK-1.2

YcaoBHble 0003HAYEHNS OLIEHOYHBIX cpeacTB (CToousl 3, 4, 5):

YO — ycrupiii (GpoHTaNBHBIN, HHANBHYaTbHBIH, KOMOMHUPOBAHHBII) OMPOC;

IIPB — ipoBepka pedeparoB, OTUETOB, pELECH3WH, AaHHOTAlMA, KOHCIEKTOB, TIpaduieckoro
MaTtepuaa, 3cce, IEPEeBO/IOB, PEIICHHH 3aJaHul, BBIMOJHEHHBIX 3a/IaHUI B 3JIGKTPOHHOM BUJIE U T.JI.;

MIII — MeTon MO3roBOTO IITYpMa;

KM — Keiic-meTo;

JIH — JlenoBas urpa;

JIC — Jlexuusi-cutyarusi.

5.2. OIIeHO'lHLIe Cpeacrea TEKyHero KOHTpoJIs

IlepeyeHb NpakTHYECKHUX (CEMMHAPCKUX) 3a]aHU I
3anaum

Pewenue 3a0au na naxodicoenue mMacco6oll 00U XUMUYECKUX JeMeHmos. Bzaumocesze koauuecmea
geuecmea ¢ Maccoll U 00beMom 2a308:

3anava 1. Kakoe konudecTBo BeriecTBa coaepxkurcs B okcuze cepsl (VI) SO3 maccoit 12 r?

3anaya 2. Paccunraiite MaccoByro 0t0 MapraHia B okcuae mapranua (IV) u okcune mapranuna (VII).
3anaua 3. Beruncaute MacCoBBIC IOJIH BCEX JIeMEHTOB B coenuHeHuu Ca3 (PO4)2

3amaua 4. BeruncauTe MacCoBBIC JTOJIM BCEX 3JIeMEHTOB B coeuHeHuu Al2 (SO4)3

3anaua 5. Beruncnute MaccoBbie 10y BceX 3eMeHTOB B coenuHeHun AI(NO3)3

3amaua 6. Onpeaenure MacCOBYIO OO KPUCTAITM3AMOHHON BOBI B AUruApare ximopuaa 6apus BaCl2
*« 2H20

3amaua 7. Onpenenute 00beM okcuzaa cepbl (VI) KoaudecTBOM BelIecTBa S MOJIb

IIpakmuyeckas 3a0anue : COCTaBICHHUE SJIEKTPOHHBIX (HOPMYT XUMHUECKUX JIEMEHTOB

Pewenue 3a0au na naxooicoenue maccogoii 001U pacmeopeHHo20 6eujecmed 6 pacmeope.
3amaua 1. Onpenenuts MaccoByro 1010 (%) conu B pacTBOpE, MOJTYyYEHHOM IIpU pacTBopeHun S0r conm
B 200r BOJIBI.
3anava 2. CKOJIbKO I caxapa U BOJbl HY’KHO B34Tb Juisl mpurotosiienus 200r pactBopa ¢ MaccoBOH JoJei
0,3 umu 30%.
3amaua 3. CTOJIOBBIN YKCYyC MpEACTaBisieT cO00H pacTBOp, MaccoBas 0JISI YKCYCHOM KHCIIOTHI B KOTOPOM
9%. Belunciure Maccy yKCyCHOM KMCIIOTBI B pacTBope Maccoi 600r.
3amaua 4. B 200r Boas! pactBopuiu 10r caxapa, motom gobasuiu emie SOr Boabl. Beraucinte MaccoByto
noiro (B %) caxapa B OJy4EHHOM pacTBOPE.
3amaua 5. K pactBopy xiopuaa kanus maccoi 90 T ¢ MaccoBoii oneit pactBopeHHoro BemectBa 20%
no6asuiu 10r comu. Beramcnure maccoByio a0mo (B%) pacTBOPEHHOIO BELIECTBA B MOJIYYEHHOM
pacTBope.
3agava 6. lng ne3uHdexkuuy paH UCHojib3yeTcsl HoaHas HacToWKa (cmMpTOBOM pactBop Homa 10%).
Kaxue maccel kpuctaiamyeckoro iloja U cnupra HEOOXOAWMO B3ATh ISl nmpurotosiieHus 150r takoit
HAaCTOUKH.

5.3. TeMaTHKa NUCbMEHHBIX PadOT 00Yy4aAKOIIMXCS

Pedeparsl o BHIOpaHHBIM T€MaM BBIMOJHSIOTCS B MUCBMEHHON (opMe 0OydarolMMHUCS BCEX
dbopm oOydeHUs. Y4ueOHO-METOAUYECKHNE MaTepHUalibl, HEOOXOAMUMBIC JJIsi BBIMOJHEHUS paldoT, a TaKKe
npuUMepHas TeMaTHka pedepaTtoB coaepxarcs B YMK no aucuumimne.

1. Ponb xumun B penieHnu rino0aibHbIX MPoOJIeM YeIoBeYecTBa.

2. JI.1. MenpeneeB — aBTOp MEPUOJUYECKOTO 3aKOHA U CHCTEMBI XUMUYECKUX 3JIEMEHTOB

3. Bkiiag BenuKHX y4eHBIX B ((OPMUPOBAHHUE COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI MUPA.
4. X¥IMUYECKHE 3JIEMEHTHI B KUBBIX OpraHU3MaXx.

5. Metamisl ¥ criiaBbl Ha cityk0e mporpecca

6. A3ot B mpupoae. HutpaTsl 1 HUTPUTHL.
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7. BnusiHue cnupToB (METHUIIOBOTO U 3TUJIOBOT0) Ha OpPraHU3M YeJIOBEKa.

8. Postb s)KHUpOB 117151 YeI0BEKa U IPOMBIILIIEHHOCTH.

9. YrneBoasl ¥ 340pOBbE YEIIOBEKA.

10. Boansie pecypcol 3emin. KauecTBo BOABI.

11. 3HaueHue yrieBo 0B B ®KUBOM MPUPOIE U KU3HU YEIIOBEKA.

12. Dxonoruyeckue mpoOJeMbl, CBSI3aHHbIE C Ppa3BUTHEM XHUMHUYECKOH MPOMBIIUIEHHOCTH U
MCII0JIb30BaHUEM HOBBIX MaTE€pHUAJIOB.

13. Hayka na cnyxbe y Oyaymero uyenoBedecTBa (pelIEHHE SHEPrompodsieM YeIoBEeuYecTBa,
o0JaropaxuBaHue OTXOJI0B, OXpaHa MPUPObI, Pa3BUTHE MEIULIMHBI, Pa3BUTHE TEXHOJIOTHIL).

14. Metajuibl KaKk OCHOBHOM KOHCTPYKIIMOHHBIN MaTepuail

15. Bo3MOHOCTb I10JIy4€HHS HOBBIX MaTepUaJIOB C 33JaHHBIMU CBOWCTBaMHU.

16. DOkonoruueckue MpoOJIEMbI, CBSI3aHHBIE C HUCIOJIB30BAHUEM CHHTETHMUYECKHUX MAaTepHalIOB,
XUMHUYECKHX BEIIECTB B OBITY

5.4. IlepeyeHb BONIPOCOB NPOMEKYTOUYHOM aTTeCTALIMH 110 AMCHUILJIMHE
Cnucoxk BONpoCoOB /ISl 3a4eTa

1. Ilepuoanueckuii 3aKOH U NEPUOAMYECKAs cUCTeMa XUMHUYecKuX aneMeHToB JI.M1. Menneneesa B
CBETE TEOPUU CTPOEHUS aTOMOB.
. CTpoenue sizpa aroma.
. PacnipesienieHne 31eKTpOHOB B aTOMax.
. [lonoxeHne MeTauIoB U HEMETAJIIOB B IIEPUOIUYECKON CUCTEME.
. I3MeHeHne MeTallIM4ecKUX U HeMETaIJIMUYeCKUX CBOMCTB Mo rpynnam, nepuojam. [Ipuumnns.
. OTHOCUTEIbHAS ATOMHAs U MOJIEKYJISIPHAsI MAaCChI.
. BzanmoneiictBust aToMoB. THIIBI XUMUUECKOM CBA3H.
. KoBaneHTHas 1 noHHas cBA3M (IPUMEPHI BELLIECTB, MEXaHU3M 00pa30BaHus).
. Bonoponnas cBs3b.
10. Knaccudukanus XuMHUYECKUX PEaKIIHH.
11. OxucnuTenbHO-BOCCTaHOBUTENbHBIE peakuuu. Oxuciutens. BoccranoBuTenb. DNEKTPOHHBIN
OanaHc.
12. O6patumble U HeoOpaTHMble peakUMd. XHMHYECKOe paBHOBecwe. IIpuHIMIBI cMeleHus
xuMuyeckoro pasHosecus Jle [llarense.
13. Knaccuduxanus  opraHM4YecKMX  COEAMHEHUH. YriueBojnoponasl  (oOmue  (opmydsl,
TOMOJIOTMUYECKHE PSI/Ibl, U30MEPHI, HA3BaHUs, XapaKTEPHbIE CBONWCTBA, KAUECTBEHHbIE PEAKLINN).
14. Knaccugukanus oprannueckux coeanneHui. Kmaccsl BemiecTs, cofepxaiiie (yHKIHMOHATbHbIE
IPYHIbL: COUPTHI, aJbAETUAbI, KAPOOHOBBIE KUCIIOTHI, CIIOKHbBIE YPUPHI.
15. ’Ku3zHeHHO BaKHbIE OPTraHUYECKHUE COCIAMHEHMs: YIJIEBOABI, OCNKH, >KUPBI, HYKJIEHHOBBIE
KHUCJIOTBI.

O 00 1 N W

Pa3nen 6. OueHouHble CpeICTBA MPOMEKYTOUHOM aTTecTAlNH (C KIKYAMM)
1: Ilpoyumatime mexcm u gvlOepume 00uH npasuibusili omeem. HarMeHblllas HeieTuMas 4acTUIa
XUMHUYECKOT0 AJIEMEHTa — ITO...
A) Monexkyna
b) Atom
B) HUon
I') Kpucrann
Otger: b

2. I[Ipouumaiime mexcm u evibepume 00un npasunvholii omeem Kakoe BenecTBo siBJIsIeTCSl KHCI0TOM ?
A) NaOH

b) HC1

B) CaO

I') NaCl

Otser: b.
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3. I[Ipouumaiime mexcm u 8vibepume oOun npasuivHuill omseem K kakoMmy Kjiaaccy OTHOCHTCS
BemecrBo \(NaOH\)?

A) Conu

b) Kucnotsr

B) OcHoBanus

I') Oxcuppr

Ortser: B.

4. Ilpouumatime mexkcm u 8vlbepume 00UH NPABUILHLIL omeem DopMyJia YIIIeKHCJI0ro ra3a:
A) (CO)

b) (CO2)

B) (C)

') (CH4)

Ortser: b.

Ilpouumatime mexcm u evibepume 00uH npasuivhsiil omeem Kakoil 3IeMEHT Ha3bIBalOT OCHOBOM TSI
6onpmmHCTBA POCHOPHBIX YH0OpeHUIA?

A) azor

B) docdop

B) xanuii

Otset: b

IIpouumatime mexcm u gvlbepume 00UH npasulbHslli omseem YeMy paBHA MaKCUMAaJIbHAS CTEIICHb
okucienus pocopa B coequHEHUSIX?

A)+3

B)0

B) +5

Otget: B

IIpouumatime mexcm u gvibepume 00ur npasuivusiti omeem Kakosa hopmya caMoil U3BECTHON
KucIoThl pochopa (oprodocdopHoit)?

A) H3PO4

b) HNO3

B) H2SO4

OtBet: A

IIpouumaiime mexcm u gvioepume 00un npasuvhviii omeem Kakoe pochopHoe ynoopeHne coaepx ur
00JbI1IE BCETO MOJIE3HOTO BellecTBa?

A) pocdoputHas myka

b) mpocroii cynepdocdar

B) nBoitnoit cynepgocdar

Otset: B

IIpouumatime mexcm u gvibepume 00UH NPABUILHBIU omeem UTO SIBIAETCS TIABHBIM CHIPbEM IS
POU3BOJCTBA pocPaTHBIX y10OpeHUit?

A) moBapeHHast coJb

b) anarute! u pochoputsl

B) men u u3BecTHSIK]

OtBernl: b

. Kakoe u3 stux ypaBHeHI/Iﬁ IMMOKa3bIBACT PECAaKIHUIO COCI[I/IHCHI/ISI? (B peaknusAax COCAUMHCHUA U3 ITPOCTBIX

BCIICCTB IMOJIYYACTCA OAHO CIOXKHOC BGHIGCTBO).
Zn+2HCI=2ZnCl_ 2+ H_2

CaO + H_20 =Ca(OH)_2

2H 20=2H 2+0 2

Fe+S=FeS

OTtBer: 4.
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Pa3nes 7. IlepeyeHnb yueOHOI TuTEepaTyphbl, HEOOXOAUMOM VIS OCBOCHUS M CHMIIJIMHBI

7.1. OcHOBHas JqUTEpaTypa

1. Cemenos, 1. H. Xumus : yueonuk s By3oB / . H. Cemenos, U. JI. [TepdunoBa. — CaHkT-
[etepoypr : XUMU3JAT, 2025. — 656 ¢. — ISBN 978-5-93808-511-5. — Tekcr : 3nmeKTpoHHBIH //
[Hudposoit 00pazoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/153937.html

2. Jlyneiiko, T. I'. Xumms : yuebnuk it CIIO / T. I'. Jlymeiiko, O. B. [Is6mo0, E. A.
PemernunkoBa. — 2-e¢ u3n. — CapatoB, Mocksa : [IpodobpazoBanue, Aii [Tu Ap Menua, 2024. — 308 c.
— ISBN 978-5-4488-1955-1, 978-5-4497-2852-4. — Tekcr : osnexktponHesd // IludpoBoi
obpasoBatenbHbii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/138339.html

7.2. lonoJIHUTeIbHAS JIUTEpaTypa

3. Onumyk, A. A. ®uznveckas xumus : yaeOHuk / A. A. Ouumyk, C. B. Bammynua. — Mocksa,
Bomnorga : Undpa-Umxenepus, 2025. — 372 ¢. — ISBN 978-5-9729-2540-7. — TeKcT : 31eKTpOHHBIH //
[Hudposoit 00pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/154458.html

4, lleBenbkoB, A. B. Heoprannueckas xumus : yueonuk / A. B. IlleenskoB, A. A. JIpo3nos, M.
E. Tamwm ; mox penakuumeit A. B. llleBenbkoBa. — 4-e u3n. — Mocksa : JIabopatopust 3Hanuit, 2026. —
589 c. — ISBN 978-5-00101-937-4. — Texkct : anektponnsiii // L{ludpoBoit oOpa3zoBaTenbHbIi pecypc
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/157449.html

7.3. IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHUKAUMOHHOM ceTH « UHTepHET»

1. DnextpoHHO-OmbnuoTreuHas cucrema -LludpoBoii obpazoBarensHbli pecypc IPR SMART —
AJIEKTpOHHAas OMOJIMOTEKa 110 BCEM OTpacisM 3HaHuM [DnekTpoHHsl pecype]. — URL:
http://www.iprbookshop.ru

CnpaBoyHHK MateMaTuieckux gpopmyn http://www.pm298.ru/

Karanor 'OCTos - https://snip.ruscable.ru/

http://www.consultant.ru/— KoncynbtanT [Tintoc

http://www.garant.ru/— I'apaut

[IporpammHoOe obecnieueHue Ik OpraHnu3aui KOH(PEPEHIUH.

Noookrwd
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Pa3nen 8. MaTtepuajibHO-TeXHHYecKas 0a3a, He0OX0AUMAs /ISl OCYIIeCTBJIEHHUS
00pa3oBaTeILHOIO NMpoIecca Mo JUCHUILINHE

8.1. YueOHbIe ayquTOPHH JIs NMPOBeAeHHs JEKUMOHHBIX M NMPAKTHYECKHX 3aHATHH (11
NPOBEJCHUS 3aHATHA JIGKIIMOHHOTO W CEMHHApPCKOTO THUIA, TPYNIOBBIX W HHIUBUIYaTHHBIX
KOHCYJIbTAIMM, TEKYIIEro KOHTPOJISI U MPOMEKYTOYHON aTTeCTallMd O0Yy4aroIIMXCs BCEX HaIpaBiICHUl
TTOJTOTOBKH).

YyebOnas ayautopusi 000pyI0BaHa:

- Ctout jyist mperogaBaTest

- Ctyn juist mpenojaBaTes

- Cronel 17151 00yJaromuxcs
- Ctynbs 1151 00y4aronmxcs
- MenoBas nocka

8.2. TloMemieHue JIi CAMOCTOSITEILHOW padoThl oOy4yamommuxcsi (MMOMENICHHE OO0IIero
NOJIb30BAHUSL C TMOJAKIIOYCHHEM K CHCTEMaM TEJICKOMMYHHUKAIIMM W C O0ecledeHHeM JIoCTyrna B
IIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBaTeNbHYIO cpeny (noctyn B ceth MHTepHET, Wi-Fi, rmobansHbIe
TIOWCKOBBIC CHCTEMBI, SJICKTPOHHAS TI0YTA U T.1.)

Crneunanu3upoBaHHas MeOeb U TEXHUUYECKHE CPEICTBA O0YUECHHUS:

- Crout yist mpenojiaBaresst

- Ctyn s mpenogaBaTesst

- Ctotbl 1151 00yYarOIuXCs

- Ctynbst 1151 00yyaronmxcs

- KomnbroTepsl aiis mpernoaBaresisi ¢ BBIXOJOM B HHTEPHET

- KomnbroTeps! st 00y4aronxcst BBIXOAOM B HHTEPHET

- [1IO: MS Office, SAnaexc 6paysep

- Hudporoii oopazoBatensubiid pecypc IPR SMART

- noctyn B OUOC.
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Pasznen 9. MeToanuyecKue YKazaHusd 1J1s1 oﬁyqamumxca M0 OCBOCHHUIO JUCHHUITJIMHBbI

OcBoeHHE TUCITUTUIMHBI « XHMHUS» MOXKHO IMTOCTPOUTH B COOTBETCTBUH CO CITICKOM BOIIPOCOB JJIsI
MOJTOTOBKHU K dK3aMeHy. J{7s 5 peKTHBHOTO U3yueHus: Kypca peKOMEHIYETCs CIEeIYIOMIHMA MOPSIOK:

Chauana uzyyaromcsa meopemuuecKue 60npocyl 0 COOTBETCTBYIOINIEH TeMe ¢ MPOpadOTKOM Kak
KOHCIEKTOB JICKIU, TAK U YU€OHUKOB. JIekyuu NaioT CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUI
II0 COOTBETCTBYIOILIEH TeME, KOHIEHTPUPYIOT BHHUMAaHHME HAa HauOoJiee CIOXHBIX Y3JIOBBIX BOIIPOCAX.
Oco0oe BHUMaHHE cleayeT OOpaTUTh HA HOHUMAHUE CMbIC/IA OCHOBHBIX MOHITHM, ONpeieNieHni. 3aTeM
HY’KHO CAMOCTOSATEIILHO HOOPOOHO pazoopams munosvle nPUMepsvl, BbISICHSS B JETANAX NPAKMUYECKOe
3HAYeHUe GbLYUEHHO20 MeOPemUYecKo20 Mamepuand.

JIoOpOCOBECTHOE HW3YYEHHE BCEro MarepHaia, 3aKIIOYEHHOTO B JICKIHAX, MPAKTHYECKUX
3aHATHUAX U JIOMAIIHUX 33JaHMSIX, TapaHTHPYET KaKIOMY OOydaroleMycsl YCHEIIHbIE pe3yibTaThl Ha
sK3aMeHax. J{Js MOATrOTOBKM K HSK3aMEHY HEOOXOAMMO, IMPEXKAE BCEro, MO JEKIHSIM U ydeOHHKaM
MOBTOPUTH U CUCTEMATU3UPOBATH BECh TEOPETUUECKUN MaTepual, U3y4eHHBII B ceMecTpe.

Ilpu omeeme Ha TEOPETHUYECKUE BOMPOCHI HAa HK3aMEHE CJIENYyeT NPHUBECTH HEOOXOMMBbIE
omnpezeneHus, GopMynupoBKy U npumepsl. Penenne 3agau (eciu OHU €cTh B OMIIeTe) CleqyeT h3araTh
OJIPOOHO U aKKYPaTHO, OOBSICHSS 1 MOTUBUPYS BCE ICHCTBUS MO XOIY PEIICHHUS.

Bo eépem=a rkzamena mpedyemca umemsp KaabKyJISTOP IS BHIITOJHEHUS! PACYETHBIX 3a/IaHUH.

He 3a0yobme oopamume éHumManue Ha NPUMEHEHUE PACCMAMPUBAEMBIX 60NPOCOE U 3A0aY 6
o0yoyweni npogpeccuonansnoil deamenvhocmu. Ilonnmanre HEOOXOAUMOCTH U BO3MOXKHOCTH TaKOTO
IPUMEHEHHUS OLICHUBAETCS HA DK3aMEHE OYEHb BBICOKO.
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YueOHo-MeToAMuecCKoe N3Aanne

PaGouaa nporpaMmma yueGHoH AUCUMNANHDI

Xumus

(Haumerosarnue OucCyuniurbl 8 COOMeemcmeauu ¢ yueoHvim
N1aHOM)
I'Bo3akoBa Upuna HukosnaeBHa

(©amunus, Umsa, Omuecmeo cocmagumens)
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