MHWHUCTEPCTBO HAVKH 1 BBICILIETO OBPA30]§AHI/IH POCCHUICKOM ®EJIEPAIINN
CTAPOOCKOJIbCKUU TEXHOJIOI'HYECKUHU HHCTUTYT UM. A.A. YTAPOBA
(punman) penepanbHOro rocy1apcTBEHHOIO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEKACHUS

BBICIIETO O0OpPa30BaHUS

«HanmonanbHbIN UCCIeI0BATENbCKUHN TeXHOTOTnYecKkuil yausepcuter «MUCHUC»

3akpericHa 3a kadempoi
Hanpagsienue noaroToBku
[Ipoduns

Kpamudukammst Bakanasp
dopma 0OydIeHHS Ounas
OO0mmas TpyI0eMKOCTh 53ET
YacoB 110 yueOHOMY IUIaHy 144
B TOM YHCJIE:
ayIUTOPHBIC 3aHATHSA 72
camocrosTenbHas padora 45
4acoB Ha KOHTPOIIb 27

CTHU HUTY «<MUCHUC»

XUMus

Pabouast mporpamma yTBepKacHA
peuieHueM YUeHOTo CoBeTa

CTU HUTY «MUCHUC»

oT «23» mrons 2026 T.

npotokoi Ne 38

Pabouas nmporpamma JUCITUTIMHBI

Kadenpa dmsukn u xumun (CTU HUTY «MUCHUC»)
08.03.01 CtpoutenbcTBO
[TpoMBbINIIeHHOE U TPAKIAHCKOE CTPOUTEIHCTBO

Pacnpeneienne 4acoB AUCHMIJIMHBI N0 ceMecTpam

CemecTtp 1 Hroro
Bun zanatuit VII PIT VII PIT
Jlexmn 17 17 17 17
JlaGopaTopHsie 17 17 17 17
IIpakTryeckue 38 38 38 38
KonrakrtHas pabora 72 72 72 72
Cam. pabora 45 45 45 45
Yacel Ha KOHTPOJIb 27 27 27 27
HUroro: 144 144 144 144

I'ox HaGopa 2026

CDOpMLI KOHTPOJIAL B CEMECTpax:

sK3aMeH 1 cemectp



[Iporpammy coctaBui(n): %
Jomnent xadenpsr PuX, kKaHIAUAAT OMOJTOTUIECKUX HAYK, /f /W
noreHT, 3gaposa Esrenns PomanoBHa é

Honxcnocmes, yu.cm., yu.36 ®UO  noanocmoio noonuce

Pabouas mporpamMma qUCIUTUTHHEL
Xumus

HaumeHosanue

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTENPHO YCTAaHABINBAEMBIA 00pa30BaTEILHBIA CTAHAAPT BBICIIIETO 00pa30oBaHMs - OakaJaBpuaT
denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUYpPEXKICHHE BBICIIEro oOpasoBanusi «Hammo-
HaJBHBIN HCCeN0BaTeNbCKUN TexHomornueckuil yausepcuter «MUCUC» no Hanpasnenuto noarorosku 08.03.01
CrpowutenbetBo (ipuka3s ot 05.03.2020 r. Ne Ne 95 0.B.)

CocraBneHa Ha OCHOBaHWHY ydeOHoro miana 2026 romga Habopa:

08.03.01 CtpoutenbcTBoO,

[Ipodune: IIpombIlTIeHHOE U TPa)XIAHCKOE CTPOUTENBCTBO, YTBEPKIEHHOTO YueHbIM coBetoM PI'AOY BO
HUTY «MUCHUC», mporokos Ne38 ot «23» uronrs 2026 T.

Pabouas mporpamMmma omoOpeHa Ha 3aceaHuu Kadeaphl
Kadenpa ¢pusuxu u xumun (CTU HUTY «<MUCHUC»)

HaumeHosawue Kagheopwl

IIporokoa ot «29» mas 2026 . Ne 5

3aB. kaenpoit  PuX

aoop 1ypa HauM peopol noonuce U.0. Pamunus
«29» mas 2026 T
PykoBoautens OITOIT BO
00IJCHOCMb,  YU.CH., V4.36. noonuce H.0. Damunus

« » 2026 T



1. HEJIX OCBOEHUS

Hens mucuutuimHbl — cQOPMHUPOBATH y CTYACHTOB IMOHATHE 00 OCHOBHBIX 3aKOHOMEPHOCTSX U MPOIIECCaX XMMHUH; HAYYHTh [IOHUMATh
Y HCTIOJIL30BATh B pacyeTax O0IIie 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIii, OCBOUTH COBPEMECHHEBIC IIPEIICTABICHUS O CTPOCHUH BEIIECTBA; HA
OCHOBE TEOPETUYECKHX U MPAKTUUECKUX JAHHBIX PACCMOTPETh CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUHN, METO/IbI UX
CHUHTE3a, IPAKTHYECKOE 3HAYCHUE U 00JIACTH TPUMECHCHUS

3a1aun JUCIUTUTHHBI:

®  Hay4YUTh OOYYAIONIMXCS MPUMCHSATH 3aKOHBI XMIMUU B ITPAKTUUECKON M HAYYHOU JCATEIHHOCTH;
HAY4UTh 00yYarOIUXCs MOJIB30BATHCS OCHOBHBIMU NMPHEMaMHU PEIIeHUS KOHKPETHBIX 3aJa4 U3 Pa3HbIX pa3feioB XUMHU;
HAy4YUTh OOY4YalOIIMXCS HCIIOIb30BAaTh METOIbl XUMHMYECKOTO aHaIHM3a, TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOI'O HCCIEIOBaHUS B
npodecCHOHANBHOI ACSTENbHOCTH;
®  HayyuTh O0YYaIOIIMXCA CIUIAHUPOBATH M MIPOBECTH Ja0OPATOPHBIN IKCTIEPUMEHT;
HAy4YUTh 00y4aromuXxcsi 00pabaTeiBaTh IKCIEPUMEHTAIBHBIC PE3YJIbTAThl C IPUMEHEHHEM HH(GOPMAIMOHHO KOMMYHHKAILIMOHHBIX
TEXHOJIOTHH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI
Hukn (pa3nen) OIL: |Bl.0

2.1|TpeboBaHus K NpeABapUTEIbHOI NOAT0TOBKE 00y4aIOLIerocs:

2.1.1|Xumus (oOpa3oBaTenbHbIE IPOTPaMMEI CPETHEro 00Iero oopa3oBaHus)

2.2(IucuunianHbl (MOAYJIH) M NPAKTHKH, JJIS1 KOTOPBIX 0CBOEHUE TAHHON THCHUILTMHBI (MOIYJIs) HEOOX0TUMO KaK Mpe/Ie-
cTByIOLIEE:

2.2.1|CtpoutenbHble MaTepUab

2.2.2|Okomorus
2.2.3|®usnka

3. ”HIUKATOPBI ®OPMUPOBAHWS KOMITETEHIIUM,
COBMEHIEHHBIE C PE3YJIBTATAMUJ OBYYEHUWSA 11O JTUCITUIIJINHE

YK-1: Cnoco6eH ocymecTBJIATh MOUCK, KPUTHYECKUH aHAJIN3 U CHHTE3 NHPOPMAIUM, YMEeHHE AHAJIN3HPOBATH MPOIECCHl M CHCTEMbI
€ MCIOJIb30BAHMEM COOTBETCTBYIOLIHX AHAJUTHYECKHUX, BBIYUCIUTEIbHBIX H IKCIIEPUMEHTAIBHBIX METO/10B, IPHUMEHSITh CUCTEMHBII
TOJIXO/1 /IJIsl pellieHHs1 MOCTABJIEHHBIX 3a/1a4

3HaTh: [YK-1-31 3HaTh OCHOBHBIE TIOJIOKEHHUS ¥ 3aKOHBI XMMUH, KaK HEOOXOIMMYIO COCTABIISIFOIYI0 METOJIOB CHCTEMHOTO aHaJIH3a

[YK-1-32 3HaTh OCHOBHBIE MOJIOKEHHS M 3aKOHBI XMMHUH, KaK HEOOXOUMYIO COCTABIISIONTYI0 METOAUKH Pa3pabOTKU CTpaTeruy
neliCTBUIA 1T BBISIBJICHUSI U PEICHHS IPOOIEMHON CUTYAINH

Ymerb: |VK-1-Y1 YMeTb npUMEHSATh METOJIbI CUCTEMHOTO TMOAX0/1a IIPH PEIICHUHU MPOOJISMHBIX CUTYAIMH ¢ UCIIOIb30BAHUEM OCHOBHBIX
[0JI0KEHHUH U 3aKOHOB XUMHHU

[YK-1-Y2 YMmets pazpabaTeiBaTh CTpATErio ACHCTBUHM, MPUHUMATh KOHKPETHBIE PEIIeHHs /IS €€ peaan3aliy ¢ UCIOIb30BaHUEM|
(OCHOBHBIX ITOJIOXKCHUH W 3aKOHOB XHMHUH

Baaners: [YK-1-B1 Bnaners HaBbIKaMHU HCIIOJIB30BAHHS METOIOJIOTHH CHCTEMHOTO aHAIN3a MPOOJIEMHBIX CUTYAIHH C UCTIOJIb30BaHUEM
(OCHOBHBIX ITOJIOXKCHUH W 3aKOHOB XHMHUH

[VK-1-B2 Bnazners HaBbIKaMu MIOCTAHOBKHU 1IEJIH, ONIPEICIICHUS CIIOCOOOB €€ JOCTHKEHHSI, pa3pabOTKU CTPaTEruu ACHCTBHM ¢
1CTI0JIb30BAHUEM OCHOBHBIX MTOJIOKEHHUH U 3aKOHOB XHMHUH

OIIK-1: Cnioco0eH pemaTts 3aJaun Npo¢)ecCHOHAIBHOI 1eATEILHOCTH HA OCHOBE T€OPEeTHYECKUX H MPAKTHYECKUX OCHOB ecTe-
CTBEHHBIX H TEXHHYECKUX HAYK, a TAK:Ke MATEMATHYECKOr0 annapaTa

3HaTh: OITK-1-31 3HaTh GyHIaMEHTAIBHBIC TOJOXKECHUS XUMUH [UIS PEIICHUs KOHKPETHBIX 33124 MPOGECCHOHATLHOMN NeITEIbHOCTH Ha
IPOM3BOACTBE
OI1K -1-32 3HaTh coaepikaHue AUCHMILIMHBI «XUMHS», COCTABIISIONIYIO TEOPETHYECKYIO OCHOBY MOAYJIeH POGUIBHOM MOAr0-
[TOBKH

Ymerp: |OIIK-1-Y1 YMmeTh 1eMOHCTPUPOBATH yMEHUE IPEICTABUTH aJCKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAaHUI HAY4YHYIO KApTUHY MUpa)
Ha OCHOBE 3HAHUS OCHOBHBIX ITOJIO’KSHUH, 3aKOHOB U METOJJ0B XMMHH JUTS HCIIOJIL30BAHNUS [IPU PEIIEHHH HayIHO-TEXHHIECKHX
Bagaq

OI1K -1-Y2 YMmeTb npuMeHsATh GYHIAMECHTAIBHBIC 3HAHUS XUMHUU JIUIsl PEIICHUS 3a7ad B MEKIUCIUIUIMHAPHBIX 001aCTAX MPo-
(heccHOHATBHOM MESITETbHOCTH

Baapers: [OIIK -1-B1 Biagers HaBbIKaMy peLIeHHs UCCIIEOBATEIBCKUX U IPOM3BOICTBEHHBIX 3324, OTHOCSIIUXCS K MPO(eCcCHoHaIbHON
oGstacTH ¢ npuMeHeHneM (QyHAaMEHTAILHBIX 3HAaHUH XUMHI

4. CTPYKTYPA U COAEP)KAHUE

Kon HanmenoBanue paszaesos u Tem /Buj 3ansatust/ | Cemectp | YacoB | Kommeren- JIuteparypau | IIpumeuyanue
3aHATHSA MU 3J1eKTPOHHBIE
pecypchl

Pasnes 1. Ctpoenue aroma
1.1 CTpoeHue aToMa: MOJIENIN CTPOCHUS aTOMa; KBaH- 1 2 OIIK-1-31 J1.1,711.2

TOBBIE YHCIIA; YIEKTPOHHBIE KOH(UTYPAIIHN aTO- OIIK -1-32 122

MOB; Ilepuoindeckuii 3akoH /JIex/ VK-1-31

YK-1-32

1.2 Crtpoenue aroma /I1p/ 1 2 OIIK-1-31 [JI11.1,J11.2,J11.3




OIIK -1-32
OIIK -1-¥1
OIIK -1-¥2
OIIK -1-B1
YK-1-31
YK-1-32
VK-1-V1
VK-1-V2
VK-1-B1
YK-1-B2

J12.1,]123
132

1.3

OcCBOCHHE TEOPETHYECKOT0 MaTepHalia paseina
"Crpoenue atoma" /Cp/

OIIK-1-31
OIIK -1-32
YK-1-31
YK-1-32

J1.1,]11.2
122

Pazgen 2. O61mme cBoiicTBa BellleCTB

2.1

OO01Me CBOMCTBA BENIECTB: XUMHUUECKAs CBSI3h;

KJIaccuuKalysg HEOPraHNIECKUX BELIECTB; XHU-
MHUYECKHE PEAKINH; XUMHYCCKHE CBOHCTBA OC-

HOBHBIX Kj1accoB /JIex/

OIIK-1-31
OIIK -1-32
YK-1-31
YK-1-32

J1.1,711.2
122

22

O6mue cpoiicTBa Bemects /I1p/

OIIK-1-31
OIIK -1-32
OIIK -1-V1
OIIK -1-¥2
OIIK -1-B1

YK-1-31
VK-1-32
VYK-1-V1
VYK-1-V2
VK-1-B1
YK-1-B2

J1.1,711.2,JI1.3
J12.1,]123
J13.2

23

Texnnka 6e3onacHoctr. Opranuzarus paboTHI B
XUMH4ecKol saboparopun /J1ab/

OIIK-1-31
OIIK -1-32

J13.2
o1

24

OcCBOCHHE TEOPETHYECKOT0 MaTepHalia pasesa
"Obmmue cBoiictBa Bemect" /Cp/

OIIK-1-31
OIIK -1-32
YK-1-31
YK-1-32

J1.1,]11.2
122

Paznen 3. OCHOBHbBIE IOHSATHA M 32AKOHBI XMMUH

3.1

OCHOBHBIE ITOHATHSI ¥ 3aKOHBI XMMUHU: OCHOBHBIE
MTOHSATHSI; OCHOBHBIC CTEXHOMETPHUECKHE 3aKOHBI;
3aKOHBI Fa30BOT0 COCTOsiHMA /JIex/

OIIK-1-31
OIIK -1-32
VK-1-31
VK-1-32

J1.1,711.2
122

32

OcHOBHbIE NOHATHA U 3aKOHBI Xumuu /I1p/

OIIK-1-31
OIIK -1-32
OIIK -1-¥1
OIIK -1-¥2
OIIK -1-B1

VK-1-31
YK-1-32
VK-1-V1
VK-1-V2
VK-1-Bl1
YK-1-B2

J1.1,J112,J11.3
J12.1,J123
132

33

OcHoBHbIC MOHATHS U 3akoHbI Xumuu (JI.P. 1.1
«OmnpeperneHre MOJSIPHOM MacChl YIIIEKHUCIIOTO
rasa») /J1a6/

OIIK-1-31
OIIK -1-¥1
OIIK -1-¥2
OIIK -1-B1

YK-1-31
YK-1-32
VK-1-V1
VYK-1-V2
VK-1-B1
YK-1-B2

J1.1
J12.1,]123
J13.1

34

KontponsHas padora no pasnenam 1 — 3 /Tlp/

OIIK-1-31
OIIK -1-32
OIIK -1-V1
OIIK -1-¥2
OIIK -1-B1

VK-1-31
VK-1-32
VYK-1-V1
VK-1-V2
VK-1-Bl1
YK-1-B2

J1.1,J11.2,J11.3
J12.1,J123
J13.2




35

OcHoBHbIC TOHATHS U 3akoHbI XxuMuu (JI.P. 1.2
«OmnpeneneHre 3KBUBAICHTHONW U aTOMHON MacChl
Meraiia») /J1a6/

OIIK-1-31
OIIK -1-¥1
OIIK -1-¥2
OIIK -1-B1

YK-1-31
YK-1-32
VK-1-V1
VK-1-V2
VK-1-B1
YK-1-B2

J1.1
J12.1,]123
J3.1

3.6

[loaroroska k abopatopHoii padote 1.1 «Ompe-
JIeTIeHHe MOJISIPHOI MacChl yTJIe-KUCIOTo Ta3a»
/Cp/

OIIK-1-31
OIIK -1-32
OIIK -1-V1
OIIK -1-¥2

YK-1-31
VK-1-32
VK-1-V1
YK-1-V2

J1.1
J12.1,J7123
J13.1

3.7

IMoaroroBka k abopatopHoi padore 1.2 «Onpe-
JIeJICHUE SKBUBAJICHTHOM U aTOMHOM Macchl Me-
Taia» /Cp/

OIIK-1-31
OIIK -1-32
OIIK -1-V1
OIIK -1-¥2

VK-1-31
VK-1-32
VK-1-V1
YK-1-V2

J1.1
J12.1,J7123
J13.1

3.8

OcBoeHHE TEOPETUIECKOr0 MaTepyaa paszaeia
"OcHOBHBIC NOHATHA U 3aKOHBI Xumuu " /Cp/

OIIK-1-31
OIIK -1-32
YK-1-31
YK-1-32

J1.1,112
122

Pasneu 4. E)HepreTmca XHMHYECCKHUX IPOLECCOB

4.1

DHepreTuka XUMHICCKUX MPOLIECCOB: MMOHATUE
CHUCTEMBI B XHMUYECKOU TEPMOJINHAMUKE; BHYT-
PEHHSIS DHEPTHS CHCTEMBI; TETUIOBbIC 3D (HEKTHI
XMMHYECKUX PEaKIHii; CAMOIIPOU3BOJIbHBIC U He-
CaMOINPOM3BOJIbHBIE MpoLiecchl /JIek/

OIIK-1-31
OIIK -1-32
YK-1-31
VK-1-32

J1.1,112
122

4.2

DHepreTuka XuMuieckux npoueccos /IIp/

OIIK-1-31
OIIK -1-32
OIIK -1-V1
OIIK -1-¥2
OIIK -1-B1

VK-1-31
VK-1-32
VK-1-V1
VYK-1-V2
VK-1-Bl1
YK-1-B2

J1.1,711.2,JI1.3
J12.1,J123
J13.2

4.3

OHepreTuka xumMudeckux npoueccos (JI.P. 1.3
«TemnoBoii 3P deKT peakimu HeHTpaTH3AIHN» )
/J1ab/

OIIK-1-31
OIIK -1-¥1
OIIK -1-¥2
OIIK -1-B1

VK-1-31
YK-1-32
VK-1-V1
VK-1-V2
VK-1-Bl1
YK-1-B2

J1.1
J12.1,]123
J3.1

44

IMoarororka k abopatopHoit padote 1.3 «Termmo-
Boii 3¢ ekt peakuuu HeitTpanusauum» /Cp/

OIIK-1-31
OIIK -1-32
OIIK -1-V1
OIIK -1-¥2

YK-1-31
YK-1-32
VK-1-V1
YK-1-V2

J1.1
J12.1,]123
J13.1

4.5

OcCBOCHHE TEOPETHYECKOT0 MaTepHalia pasiesa
"OHepreruka XUMu4eckux npoueccos" /Cp/

OIIK-1-31
OIIK -1-32
YK-1-31
YK-1-32

J1.1,]11.2
122

Pasnes 5. Xumuyeckass KHHETHKA U pPaBHOBECHEC

5.1

XuMuueckass KHHETUKA 1 PaBHOBECHUE: IIOHATUEC
OHEPIUU aKTUBALIUU; IOHATUE CKOPOCTU XUMHYEC-
CKOM PpCaKuuru; BIMAHUEC KOHICHTpAalluu pearu-
PYIONX BEHICCTB Ha V pCaKUUH; BINAHUC TEMIIC-

OIIK-1-31
OIIK -1-32
YK-1-31
YK-1-32

J1.1,]11.2
122




paTypbl pearupyIoIux BEIIECTB Ha U XUMHYIECKOM
peakuuu; KaTajau3; HeoOpaTuMbIC U 0OpaTUMbIC
peakiuu; XuMuieckoe pasHosecue /JIex/

52

Xumuueckas kuHetuka v pasHosecue /IIp/

OIIK-1-31
OIIK -1-32
OIIK -1-V1
OIIK -1-¥2
OIIK -1-B1

VK-1-31
VK-1-32
VK-1-V1
VK-1-V2
VK-1-Bl1
YK-1-B2

J1.1,J112,J11.3
J12.1,J123
J13.2

53

XuMmudeckas kuHeTnka u pasHosecue (JI.P. 1.4
«CKOpOCTh XMMHYECKOW PEAKIIMK U PABHOBECHE» )
/J1a6/

OIIK-1-31
OIIK -1-¥1
OIIK -1-¥2
OIIK -1-B1

YK-1-31
YK-1-32
VK-1-V1
VK-1-V2
VK-1-B1
YK-1-B2

J1.1
J12.1,]123
J3.1

54

[Toaroroska k 1abopatopHoii padote 1.4 «Cko-
POCTh XUMUYECKOH peakuu U paBHOBecHe» /Cp/

OIIK-1-31
OIIK -1-32
OIIK -1-V1
OIIK -1-¥2

YK-1-31
VK-1-32
VK-1-V1
YK-1-V2

J1.1
J12.1,J123
J13.1

5.5

OcBoeHHE TEOPETHIECKOT0 MaTepuaia paszena
"Xumudeckas: KUHETHKa U paBHoBecue" /Cp/

OIIK-1-31
OIIK -1-32
YK-1-31
YK-1-32

J1.1,112
122

Pasneu 6. Teopusi pactBopoB. PacTBopsl He-
3J1eKTPOJIMTOB U HeJIEKTPOJIHTOB

6.1

Teopust pacTBOpoB. PacTBOPBI HEANEKTPOIUTOB U
HEDJICKTPOJIUTOB: BOJIA, BOJOPOIHAS CBS3b; pac-
TBOPBI, OOIIHE TOHATHS; CIIOCOOBI BBIPAXKCHUS
cOCTaBa PacTBOPOB; 3aMEP3aHUC U KUIICHHE pac-
TBOPOB; PACTBOPHI SIEKTPOIUTOB, JICKTPOIHTHU-
yeckas auccolmarus; qucconunanus H2O, Bogo-
poaHbIi nokazarens /Jlex/

OIIK-1-31
OIIK -1-32
YK-1-31
VK-1-32

J1.1,112
122

6.2

Teopust pacTBopoB. PacTBOpB! HEANEKTPOIUTOB U
Heanekrpoautos /Ilp/

OIIK-1-31
OIIK -1-32
OIIK -1-V1
OIIK -1-¥2
OIIK -1-B1

VK-1-31
VK-1-32
VK-1-V1
VK-1-V2
VK-1-Bl1
YK-1-B2

J1.1,J11.2,J11.3
J12.1,J7123
J13.2

6.3

Konrponshnas pabora no paznenam 4 — 6 /Ilp/

OIIK-1-31
OIIK -1-32
OIIK -1-¥1
OIIK -1-¥2
OIIK -1-B1

YK-1-31
YK-1-32
VK-1-V1
VYK-1-V2
VK-1-B1
YK-1-B2

J1.1,711.2,JI1.3
J12.1,]123
132

6.4

OcBoeHHE TEOPETUYECKOr0 MaTepraa paszaeia
"Teopus pacTBOPOB. PacTBOpBI HEANEKTPOIUTOB U
Heanekrponutos” /Cp/

OIIK-1-31
OIIK -1-32
YK-1-31
YK-1-32

J1.1,112
122

Pa3nes 7. OKMCJINTEIbHO- BOCCTAHOBHUTEIbHbIE
Ipouecchbl

7.1

OKHUCIIUTEITLHO-BOCCTAHOBUTEIILHBIC ITPOLCCChI:

OIIK-1-31

JI11.1,711.2




3JIEKTPOHHAS TEOPHUsI OKHCIICHHS-BOCCTAHOBIICHHS;
KJ1acCH(HUKALNSA OKUCIUTENIBHO - BOCCTAHOBHU-
TENbHBIX PEaKLHii; BIUSHUE CPebl HA XapaKTep
OKHUCJIUTEJILHO - BOCCTAHOBUTEIIbHBIX PEaKIIHH;
HAaIPaBJICHUE OKHCIIUTEIILHO- BOCCTAHOBUTEIBHBIX
peakuuii  /Jlex/

OIIK -1-32
VK-1-31
VK-1-32

122

7.2

OKHCIIHTEIIEHO-BOCCTAHOBHUTEIIBHEIC IpOoUECChI
Mp/

OIIK-1-31
OIIK -1-32
OIIK -1-¥1
OIIK -1-¥2
OIIK -1-B1

YK-1-31
YK-1-32
VK-1-V1
VK-1-V2
VK-1-B1
YK-1-B2

J1.1,J11.2,J11.3
J12.1,]123
132

7.3

OcBoeHHE TEOPETUIECKOT0 MaTepraa paszaeia
"OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE TPOLECCHI"
/Cp/

OIIK-1-31
OIIK -1-32
YK-1-31
YK-1-32

J1.1,]11.2
122

Pa3nes 8. OCHOBBI 2JIEKTPOXHUMUH

8.1

OCHOBBI 3JIEKTPOXHMHHU: OPraHU3aLHs IEKTPO-
XHMHYECKOTO MPOLIECcCa; TOHATHE 3JIEKTPOIBUKY-
et CHIIBI, 3JIEKTPO/JHEIE TOTEHIUANEL; 3JIEKTPO-
JIU3; 3aKOHBI deKTponusa /Jlex/

OIIK-1-31
OIIK -1-32
YK-1-31
YK-1-32

J1.1,711.2
122

8.2

OcHoBsl 3exrpoxumut /I1p/

OIIK-1-31
OIIK -1-32
OIIK -1-¥1
OIIK -1-¥2
OIIK -1-B1

YK-1-31
YK-1-32
VK-1-V1
VK-1-V2
VK-1-B1
YK-1-B2

J1.1,711.2,JI1.3
J12.1,]123
132

8.3

KontponsHas padora no pasnenam 7 — 8 /Tlp/

OIIK-1-31
OIIK -1-32
OIIK -1-V1
OIIK -1-¥2
OIIK -1-B1

VK-1-31
VK-1-32
VYK-1-V1
VK-1-V2
VK-1-Bl1
YK-1-B2

J1.1,J11.2,J11.3
J12.1,J7123
J13.2

8.4

OcHoBbl 2nekTpoxumud (JI.P. 1.5 «["anpBanuue-
CKHE DJIEMEHTBI» ) /J1ab/

OIIK-1-31
OIIK -1-¥1
OIIK -1-¥2
OIIK -1-B1

YK-1-31
YK-1-32
VK-1-V1
VK-1-V2
VK-1-B1
YK-1-B2

J1.1
J12.1,]123
J3.1

8.5

OcHoBsl 31ekTpoxumun (JI.P. 1.6 «Dnexrpoxumu-
YecKue mponeccel») /J1ad/

OIIK-1-31
OIIK -1-V1
OIIK -1-¥2
OIIK -1-B1

YK-1-31
VK-1-32
VYK-1-V1
VYK-1-V2
VK-1-B1
YK-1-B2

J1.1
J12.1,J123
J13.1

8.6

IMoxaroroBka k nmabopaTopHoit padore 1.5 «["anb-
BaHUYECKHE AJIeMeHTh» /Cp/

OIIK-1-31
OIIK -1-32
OIIK -1-¥1
OIIK -1-¥2
VK-1-31
YK-1-32

JT1.1
J12.1,J123
J3.1




VK-1-V1
YK-1-V2

8.7

[ToaroroBka k 1abopatopHoii padote 1.6 «Dnek- 1 1 OIIK-1-31 J1.1
TpOXUMUUECKHE Ipouecchl» /Cp/ OIIK -1-32 J12.1,J7123
OIIK -1-¥1 J3.1
OIIK -1-V2
YK-1-31
VK-1-32
VK-1-V1
YK-1-V2

8.8

OcBoeHHE TEOPETUYECKOI'0 MaTepualla pasjena 1 3 OIIK-1-31 J1.1,J11.2
"OcHoBbl 2nexkTpoxumun” /Cp/ OIIK -1-32 122

VK-1-31
YK-1-32

Yacsl Ha KOHTpoJb /KoHTpOois/ 1 27 OIIK-1-31 J1.1
OIIK -1-32 Jd12
OIIK -1-V1 J13
OIIK -1-V2 J2.1
OIIK -1-B1 J22
YK-1-31 J23
YK-1-32
YK-1-¥1
VK-1-V2
VK-1-B1
YK-1-B2

5. ®OHJ] OHEHOYHbBIX MATEPUAJIOB

5.1. Borpocs! LIS cCaMOCTOATENbHOI MOATOTOBKH K 3K3aMeHY (3a4éTy ¢ OLeHKOIH)

5.1.1. Ilepe4eHb KOHTPOJIBLHBIX BONPOCOB, HCIOJIb3yeMbIX NPH ()OPMHPOBAHNH IK3aMEHAIMOHHBIX OHJICTOB

)

=0 *

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

(MpoMeKYTOYHBIN KOHTPOJIb yCIIEBAEMOCTH)

OCHOBHBIC TIOHSTHS XUMHH: aTOM, MOJEKYJa, XHUMHUYCCKHU 3JIEMEHT, MPOTOH, HEUTPOH, AJIEKTPOH. M30TOmbI, amioTpomnwus
(OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32).

Crpoenne atoma: Momens atroma Pesepdopma, momens aroma mo bopy, moctymarer Bopa (OIIK-1-31, OIIK -1-32, YK-1-31,
YK-1-32).

KBanToBo-MexaHudeckast MoJieiIb CTpOeHUs aroma: npuHuun Jlyu ae bpoiisst, mpuHuun HeonpeaeneHHocTH I elizendepra, moHsaTue
anexTponHoi opoutamu (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32).

CriocoOb1 n300paxkeHust AeKTpoHHOTO cTpoeHus atomoB (OITK-1-31, OIIK -1-32, YK-1-31, YK-1-32).

[Tepuoauueckuiil 3akoH u nepuoanueckas cucrema J[.M. Menneneesa. Bunsl nepuoguunocru snementos (OITK-1-31, OIIK -1-32,
YK-1-31, YK-1-32).

OCHOBHBIC XapaKTEPHCTHKH JJIEMEHTOB: PAJMyC aTOMa, HOHHBIA pajiyc, SJHEPTHs MOHU3AIMK aTOMa, SHEPTHUs CPOJICTBA K DJICK-
TpoHy, 3nekrpooTpunarensHocts (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32).

XuMHUYECKas CBsA3b: KOBAJICHTHAs, HOHHAsI, METAJUTMYECKas ¥ BogopoaHas cBsa3b (OITK-1-31, OIIK -1-32, YK-1-31, YK-1-32).
Knaccuduxanus neoprannyeckux Bemiects (OITK-1-31, OIIK -1-32, YK-1-31, YK-1-32).

Knaccuduxanus xumugeckux peakmuii (OI1K-1-31, OIIK -1-32, YK-1-31, YK-1-32).

Metamibl U clutaBbl. XHMHYECKHE CBOMCTBA METAJUIOB: B3aMMOJCHCTBHE METAUIOB C MPOCTHIMH W CIOXHBIMH BEHICCTBAMHU
(OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32).

OOmue TUNBI peaknuil Juis MpeacTaBUTeIel OCHOBHBIX KilaccoB Heopranmieckux BemiectB (OITK-1-31, OIIK -1-32, YK-1-31,
YK-1-32).

ATOMHas Macca, OTHOCHTEIbHAs aTOMHAs Macca, CBsI3b MEX1y aTOMHOHN M MOJIIpHON Maccor. MonekynsapHas macca. Moibs. Mo-
nsapHas macca (OINK-1-31, OIIK -1-32, YK-1-31, YK-1-32).

Yucno ABoraapo. CBsi3b MEXAy KOJIMYECTBOM BEILIECTBA, Maccoi, o0beMoM, u yuciaom atomoB (OITK-1-31, OIIK -1-32, YK-1-31,
YK-1-32).

Crexnometpusi. OCHOBHBIC 3aKOHBI CTEXMOMETPHH: 3aKOH COXPAHCHHS MACChl, 3aKOH MOCTOSHCTBA COCTaBa, AaJbTOHUABI U Oep-
towmasl (OITK-1-31, OIIK -1-32, YK-1-31, YK-1-32).

[NonsTHe SkBUBaNeHTa. MOJsSIpHAs Macca SKBUBAJIICHTa, MOJISIPHBIN 00bEeM SKBUBAJICHTA. DKBUBAJICHTHI CJIOXKHBIX BEIIECTB. 3aKOH
skBuBaieHToB (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32).

3aKOHBI Fa30BOI'0 COCTOSIHUS: 3aKOH ABOTaIpO U CIICICTBUSI U3 HEero, 3akoH boins-Mapuotra, 3akoH ['eit-Jlroccaka, 00beTMHEHHBIH
ra3oBbld 3aK0H, ypaBHeHHe Menneneesa-Knainepona (OITK-1-31, OIIK -1-32, YK-1-31, YK-1-32).

Cuctema, Kak 00BbEKT U3y4EHHs B TEPMOAMHAMUKE: BUIBI CHCTEM, MapaMeTpsl cocTOsHUA. HopMmamnbHble U cTaHOapTHBIE YCIOBUS
(OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32).

ODYHKIIMHM COCTOSHUSI CUCTEM: BHYTPEHHSS SHEprus, 3HTalublus, sHTponus, 3Heprusa [m66ca (OIIK-1-31, OIIK -1-32, YK-1-31,
YK-1-32).

Terutoere 3ddexTsl xuMrdeckux peaknuil. 3akoH ['ecca u cnencreue u3 Hero. Tepmoxumuueckue ypasuenus (OIIK-1-31, OITK
-1-32, YK-1-31, YK-1-32).

CaMOIpou3BOJIbHBIC M HECAMOIIPOU3BOJIBHEIC MPOIIECCHI, TEPMOIUHAMUYECKIE KPUTEPUU CaMOIIPOH3BOIEHOIO MPOTEKAHHS TPO-
1ecca B M30JIMPOBAHHBIX CHCTEMax. DHTPONMMUHBIN M SHTAIBIMUHBIA (akTopbl Xxumuueckux peakimii (OITK-1-31, OIIK -1-32,
YK-1-31, YK-1-32).

Oneprusa ['n606ca xumuueckoit peakiuu. Ouznueckuit cMpich dHeprun ['n00ca (BbIBECTH U3 ompeaescHus). TemnepaTypa Havana
peakunu. HampaBnenue u mpezensl CaMONPOU3BOJIBHOTO TeueHHMs xumuueckux peakuumit (OIIK-1-31, OIIK -1-32, VK-1-31,
YK-1-32).

[loHsATHE CKOPOCTH XUMMYECKOH peakiuu. PakTopbl, BIUAIOIUE Ha CKOPOCTh xumuueckod peakuuu (OIIK-1-31, OIIK -1-32,




23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

10.

11.

12.

13.

14.

15.

YK-1-31, YK-1-32).

IIpasmio Baut-T'odda. TemmeparypHbiii Ko3pdHUIHEHT CKOpocTH xumudeckoi peakmuu (OIIK-1-31, OIK -1-32, YK-1-31,
YK-1-32).

HeobGpatumeie u o6paTimMble peakiuy. Xumudeckoe paBHoBecue. KoHcranta paBHoBecus xumuyeckoi peakuuu (OIIK-1-31, OIIK
-1-32, YK-1-31, YK-1-32).

Bona xak pactBoputens, Bogopoanast cBs3b. Mexann3m o0pa3oBaHus KUIKUX pacTBopoB. CombBartanus u rugparanus (OITK-1-31,
OIIK -1-32, VK-1-31, YK-1-32).

Krnaccuduxarms pactBopos. PactBopumocts (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32).

Crnioco0OsI BeIpaxkeHus cocraa pactBopos (OITK-1-31, OIIK -1-32, YK-1-31, YK-1-32).

®daxropsl, Biusgomue Ha pacrBopumoctb. (OI1K-1-31, OI1K -1-32, YK-1-31, YK-1-32).

3amep3anue U kuneHue pactBopoB. Il 3akoH Payis, kpuockonuueckas u s0ysumnockonuueckas nocrosuueie (OITK-1-31, OITK
-1-32, YK-1-31, YK-1-32).

Teopus snexrponurndeckoit aucconnanuu. Crenens aucconuannu. Koncranta auccormaruu (OIIK-1-31, OIIK -1-32, YK-1-31,
YK-1-32).

CmiibHBIC U ci1a0bIe AneKTponuThl, HeaekTponuthl (OI1K-1-31, OIIK -1-32, VK-1-31, YK-1-32).

Juccoumanus Boasl. Bogoponusiit nokaszaresns. KuciaorHoers cpeast (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32).
OKUCIIUTEIBHO-BOCCTAHOBUTENIbHBIE peakiuuy. Okucienue U BoccraHoBienue. Okuciutenu u Boccranosutenu (OIIK-1-31, OIIK
-1-32, YK-1-31, YK-1-32).

CrerneHb OKHUCIICHHUS, TIPaBUIIa i onpeaenenus crenenu okucienus (OITK-1-31, OIIK -1-32, VK-1-31, YK-1-32).
Knaccudukanus okMCIUTeIbHO-BOCCTAHOBUTENBHBIX peakiuii (mpuBeaute npumepsl) (OIIK-1-31, OIIK -1-32, VK-1-31, YK-1-32).
[Ipunmun paGoTel ranbpBaHHUYECKOro 3jeMeHTa. IIpomecchl, mpoTekaromue Ha JJIEKTPOJaX, IBOWHON 3IEKTPUYECKUH CIIOM.
Hanpasnenuu camomnpoussoasHoro nporexanus OBP (OIIK-1-31, OIIK -1-32, VK-1-31, YK-1-32).

DNEKTPOIBIKYIIIAsl CHIIA TaIbBAHUYECKOTO 3JIeMeHTa (BBIBOA (hopMysibl), moctostaHas Papanes (OIIK-1-31, OIIK -1-32, YK-1-31,
YK-1-32).

CraHgapTHbBIE JIEKTPOIHBIC MOTEHIMAIBI. DaKTOPHl, OKa3bIBAIOIINE BIMSHUE HA BEJIMYMHY SJICKTPOIHOTO IMOTECHIHANA. 3aKOH
Hoapncra (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32).

Onexrpoiu3. Karoaneie n anoaublie npoueccsl npu anekrpoiuse (OI1K-1-31, OIIK -1-32, YK-1-31, YK-1-32).

KonunuecTBeHHas cTOpoHa mpoiieccoB dekTpoiinza: 3akoH @apanes (OITK-1-31, OI1K -1-32, YK-1-31, YK-1-32).

5.1.2. [lepevyeHnb THNOBBIX 33/1a4, HCNOJIb3YeMbIX PU (POPMUPOBAHUH IK3aMEeHALMOHHBIX OHJIETOB
(MpoMeKyTOUHBIi KOHTPOJIb YCIIEBAEMOCTH)

Hanumwmre 35meKTpoHHYI0 (POpMYITy SJIEeMEHTa, ONPEACIUTE TPYIILY U MEPUO]] €T0, K KAKOMY THITY (S-, p-, d-, f-) OTHOCHUTCSI, BEICIIYIO
U HU3ILIYIO CTETIEHU OKHUCIIEHUs], €CJIM U3BeCTeH ero aroMublil Homep: 49 (OIIK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-¥2, OIIK
-1-B1, YK-1-31, YK-1-32, YK-1-¥1, VK-1-¥2, YK-1-B1, YK-1-B2)
Hammummre snexTpoHHbIe GOPMyYIIBI aTOMOB B pa3aH4HbIX creneHsx okucienns (OIIK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-Y2,
OIIK -1-B1, YK-1-31, YK-1-32, YK-1-V1, YK-1-¥2, VK-1-B1, YK-1-B2)
Boruncianre o0beM Bosioposa (H.y.), KOTOPBIM BBIIEIUTCS MPU B3aMMOICHCTBUU aTIOMHUHHUS Maccoi 2,7 T ¢ pacTBOPOM, CoAepiKa-
mmM KOH maccoii 20 r. (OIIK-1-31, OIIK -1-32, OIIK -1-VY1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-V1, YK-1-¥2,
YK-1-B1, YK-1-B2)
Beruucnure maccy 1 M3 N2 npu 10 °C u paBnenun 102,9 kIla (772 MM pr. ct.). (OIIK-1-31, OIIK -1-32, OIIK -1-Y1, OIIK -1-¥2,
OIIK -1-B1, YK-1-31, YK-1-32, YK-1-V1, YK-1-¥2, VK-1-B1, YK-1-B2)
Omnpexnenuth 006EM KUCIOPOAA, KOTOPBIA HEOOXOAMM i 00pa3oBaHus 88 I' OKCHIa MeTalla, €CIIM YKBHBAJICHTHAS Macca METaj-
ma 18.6 r/mons. (OIIK-1-31, OIIK -1-32, OIIK -1-Y1, OIIK -1-Y2, OIIK -1-B1, YK-1-31, VK-1-32, VK-1-¥1, VK-1-V2,
YK-1-B1, YK-1-B2)
IIpu cxxuranuu rpadurta 06pazoBajIcs TUOKCHI yriaepoaa Maccoit 8,86 r u Beiaeanaocs 79,2 kI Temia. BRIUHCIUTE SHTATIBITHIO
obOpazoBanus auokcuaa yriepoaa. (OINK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-V1,
YK-1-V2, VK-1-B1, YK-1-B2)
Beraucnure TenioBoit 3pdexT peakunn ropeHusi MeTUIIOBOTO CIIMPTA, KOTOPasi BHIPAXKAETCsl TEPMOXHUMUYECKAM ypaBHEHHUEM:
CH30Hx) + 3/202(r) = CO2(r) + 2H20x).
(OIIK-1-31, OIIK -1-32, OIIK -1-Y1, OIIK -1-Y2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-¥1, VK-1-¥2, YK-1-B1, YK-1-B2)
YeM MOKHO OOBSICHUTD, YTO PH CTAHAAPTHBIX YCIOBUSAX HEBO3MOXHA 3K30TCPMUUCCKAS PCAKIIHIS:
Hay + CO20) = COwry + HaOp; AH? = —2,85 xJ[x?
(OIIK-1-31, OIIK -1-32, OIIK -1-¥1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-V1, YK-1-V2, YK-1-B1, YK-1-B2)
Kak u3mMeHHTCs CKOPOCTh MpsIMOit peakiuu B paBHOBecHO# cucteme: 2NOq) + Oy S 2NOz) mpu yBenuueHun o0béma B 4 pa-
3a? (OIIK-1-31, OIIK -1-32, OIIK -1-¥1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32, VK-1-¥1, YK-1-¥2, YK-1-B1, YK-1-B2)
Brruucnure TemnepaTypy KpUCTaUTM3alMU BOJHOTO pacTBopa sTuinoBoro cinupta (C2HsOH) ¢ maccoBoii noneit 2 %. Kpuockomnu-
geckas koHcraHta Boxel 1.86 (OIIK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-Y2, OIIK -1-B1, YK-1-31, YK-1-32, VK-1-V1,
YK-1-¥2, VK-1-B1, YK-1-B2)
PaccraBpTe K03()(DUIMEHTH B OKHCIUTEIHHO-BOCCTAHOBUTEIEHOUW PEAKIIUH METOAOM 3JIEKTPOHHOTO OallaHca. YKaKUTE OKUCIIH-
TEJb ¥ BOCCTAaHOBHTEIb. Kakoe BemIecTBO OKHUCIISETCS, KAKOE BOCCTaHABIIMBACTCS ?
Mn(NOs3)2 + PbO2 + HNO3; — HMnOs + Pb(NO3)2 + H20
(OIIK-1-31, OIIK -1-32, OIIK -1-¥1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-V1, YK-1-V2, YK-1-B1, YK-1-B2)
CocTaBbTe CXeMy TaJIbBAHUYECKOI'O 3JIEMEHTa, B KOTOPOM JIMTHH BbIcTynaer B kadectBe karoxa (OIIK-1-31, OIIK -1-32, OIIK
-1-¥1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-V1, VK-1-¥2, YK-1-B1, YK-1-B2)
Kakast Mmacca BemecTBa BBIICITUTCS Ha KaTOJIE IPU PA3JIOKCHUU XIJIOPHIA MEIH, €CIIH 3JIEKTPOJIU3 MPOBOIUTHh HA HHEPTHBIX 3JICK-
Tpozax B TeueHuu 1 4 npu cuie toka 2 A? (OIIK-1-31, OIIK -1-32, OIIK -1-¥1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, VK-1-32,
YK-1-V1, YK-1-¥2, YK-1-B1, YK-1-B2)
OmnpenenuTe SKBUBAIICHTHYO KOHIIEHTpanuio noHoB xene3a 11 B 200 M1 pacTBopa ero 6pomua, eClii 10 MOJHOTO BBIICICHUS Me-
Tayuia TpedyeTcss MPOBOANTH AekTposu3 B TedeHun 10 1 pu cmte Toka 0,5 A? (OIIK-1-31, OIIK -1-32, OIIK -1-¥1, OIIK -1-Y2,
OIIK -1-B1, VK-1-31, YK-1-32, YK-1-V1, YVK-1-¥2, YK-1-B1, YK-1-B2)
Paccuuraiite 3/1C ranbBaHUYECKOrO 3JIEMEHTa, COCTOSIIETO U3 aTIOMUHHEBOTO JIEKTpoaa, norpyxennoro B 0,1M pactBop conu
AICl3 u menHOrO 371€KTpoaa, norpyxeHsoro B 0,001M pactBop comu CuClz (OIIK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-¥2,
OIIK -1-B1, VK-1-31, YK-1-32, YK-1-V1, YVK-1-¥2, YK-1-B1, YK-1-B2)




5.2. [lepeyennb padoT, BHINOJIHAEMBIX 110 AUCHHUIIJIHHE

B cemectpe npemycMoTpeHsI:
- JlaboparopHbie pabOTHI;

- TecTsr;

- Konrposbabie padotsl (KP)

JlaGopaTopHbie padoThI

B oruer no nmadopaTopHoii paboTe DOJHKHBI OBITH BKIIIOUCHBI CIICYIOIINE ITyHKTHI:

Lenv pabomyl HODKHA OTPAXKATh TeMy J1abOpaTOpPHOU pabOTHI, a TaKXKe KOHKPETHBIE 3a/{aul, OCTABICHHBIC HA IIEPUO BEIIIOTHE-
Hus paboTsl. [To 00beMy menmb paboThI B 3aBUCHMOCTH OT CJIOXKHOCTH M MHOT033JJa9HOCTH PAOOTHI COCTABIISIET OT HECKOIBKUX CTPOK 10 0,5
CTpaHUIIBL

Kpamxue meopemuueckue ceedenus. B 3Tom pazzene u3naraercst KpaTkoe TEOPETHIECKOE OMHCAHUE U3Y4aeMoro B paboTe siBiie-
HUs WM TIPOIiecca, MPUBOAATCA TakKe HeoOXoAuMbIe pacdyeTHble GopMynel. Marepuan paszena He JOJDKEH KOMHPOBATh COJEPKaHUE Me-
TOJANYECKOTO MOCOOMS MM y4eOHHKA 110 JaHHOW TeMe, a OrPaHMYMBACTCS U3JI0KEHHEM OCHOBHBIX MOHATHI U 3aKOHOB, pacdyeTHbIX Gopmy,
TabnuL, TpeOyIomuxcs 11 AaibHelneld o0paboTKU MOJyYeHHBIX AKCIIEPUMEHTAIBHBIX pe3yabTaToB. O0beM JauTepaTypHOro 0030pa He
JIOJDKEH IpeBbIaTh 1/3 yacTu Bcero oTyeTa.

Onucanue 2KCnepumMenmanibHol YCMaHosKU U MemoouKu dKcnepumenma. B manHOM pasjene TMPHBOJUTCS CXeMa JKCIICPHMEH-
TAJILHOM YCTAHOBKH C OIIMCAHUEM ee padoThI M MOAPOOHO M3JIaracTcsi METOAMKA MIPOBEACHHUS SKCIIEPUMEHTA, TIPOIECC MOTyUCHUS JaHHbBIX U
crocod ux 06paboTKH.

Dkcnepumenmanshsie pe3yibmamul. B 3TOM pasjerne NpuBOISITCS HEMOCPEACTBEHHO PE3yJIbTaThl, TOTyUEHHBIE B X0JI€ TIPOBEICHUS
J1a00PATOPHBIX padoT.

Ananusz pesyrbmamos pabomul. Paszen otdera H0DKEH COJEPKaTh MOAPOOHbINA aHAIN3 MOIYyYEeHHBIX pe3ynbTatoB. Creqyer cpas-
HHUTh TOJyYEHHBIE PE3yNbTaThl C W3BECTHBIMHU JMTEPATYPHBIMH JAHHBIMH, OOCYANTH UX COOTBETCTBHE CYIIECTBYIOMIUM TEOPETUUECKUM
MozessM. Eciin 00Hapy»KeHO HECOOTBETCTBHE MOTYyUSHHBIX PE3yIbTaTOB M TEOPETHYECKHX PACUeTOB MM JUTEPATYPHBIX JaHHBIX, HEOOXO-
JIIMO 00CYTUTH BO3MO>KHBIE IIPHYNHBI ATUX HECOOTBETCTBHH.

Bwi6o0vi. B BEIBOJIaX KPaTKO M3IIAraloTcsl pe3ysIbTaThl PaOOTHL: OJIyIeHHBIE SKCIIEPUMEHTAIBHO WM TCOPETHIECKH 3HATCHHS.

JL.P. 1.1 «Onpenenenue mossipHoi Maccsl yriiekucoro raza» (OIIK-1-31, OIIK -1-32, OIIK -1-VY1, OIIK -1-¥2, OIIK -1-B1, YK-1-31,

VK-1-32, YK-1-V1, VK-1-¥2, VK-1-B1, YK-1-B2)

JL.P. 1.2 «Onpenenenue 3kBUBaJICHTHOW ¥ aTOMHOM Macchl Metaiuta» (OITK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-¥2, OIIK -1-Bl1,
VK-1-31, YK-1-32, VK-1-V1, YK-1-¥2, YK-1-B1, YK-1-B2)

JI.P. 1.3 «TennoBoii a3 dext peakuuu neiirpanuzaunn» (OI1K-1-31, OIIK -1-32, OIIK -1-¥1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32,
VK-1-V1, YK-1-¥2, VK-1-Bl1, YK-1-B2)

JL.P. 1.4 «Ckopoctb xumuueckoit peakiuu 1 papaoBecue» (OIIK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32,
VK-1-V1, YK-1-¥2, VK-1-Bl1, YK-1-B2)

JI.P. 1.5 «"ampBannueckue saeMenTsl» (OIIK-1-31, OIIK -1-32, OIIK -1-VY1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-V1,
VK-1-¥2, VK-1-B1, YK-1-B2)

JLP. 1.6 «Dnexrpoxumuyeckue mpouecco» (OITK-1-31, OTIK -1-32, OIIK -1-Y1, OIIK -1-Y2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-VY1,
VK-1-¥2, VK-1-B1, YK-1-B2)

TecTbl
Kaxxnpiit TecT siBIsieTCSl CPEeACTBOM JUISl 3aKpEIUICHUs] TEOPETHUECKOTO MaTepualla COOTBETCTBYIOLIEH TeMbl JIeKIUH. TecT BBIIOJI-
Hsiercs B cpene LMS Canvas, conepxut 10 BompocoB, BpeMs IPOX0XKJIEHHUsI He OIpaHUYeHO, JIOIyCKaeTcs 2 MONBITKU. TemMaTrnka BOIpocoB
TECTOB IIPUBE/IEHA B BOIIPOCAX ISl CAMOCTOATEIbHOM MOAroToBKH (11. 5.1.1).
Kaxeiit Bonpoc Tecta chopmynupoBaH: «Beibepute mpaBHiIbHOE YTBEPKACHHE» U TTOAPA3yMEBACT BEIOOP HECKOIBKHX MPABUITb-
HBIX 0TBeTOB. Habop NmpaBriIbHBIX M HENPABUIIBHBIX OTBETOB MPHU KAXKOM 3aIyCKe TecTa GOpMHUPYETCs ClIydyaiiHbIM 00pa3oMm.
Tect 1.1 «Ctpoenue aroma» (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
Tect 1.2 «O6mue cBoiicta Bemects» (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
Tect 1.3 «OcHoBHBIE MOHATHA | 3aKOHBI XuMun» (OITK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
Tect 1.4 «Duepreruka xumuueckux npoueccon» (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
Tecr 1.5 «Xumuyeckas kuHeTHKa U paBHoBecue» (OIIK-1-31, OIIK -1-32, VK-1-31, YK-1-32)
Tect 1.6 «Teopust pactBopoB. PacTBops! HeanekrponuTos u HeanekTpoimuToB» (OIIK-1-31, OIIK -1-32, YK-1-31, VK-1-32)
Tect 1.7 «OxucnurenbHo-BoccTaHOBUTENBHBIE TTpouecch» (OITK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
Tect 1.8 «Dnexrpoxumus» (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)

KonrtpoabHnbie pagorsl (KP)

IIpu oopmirennn paboTel HEOOXOIMMO 3aIHCaTh HOMEP 3aJaud U €€ IIOJHOE YCIOBHE, H TOIBKO II0CIIE ITOTO U3JIOKHUTH IT0IPOOHBII
XOJI peIICHUSL.

IIpn pemrenun 3amay HEOOXOANMO 3aINCHIBATh YPAaBHEHHSI COOTBETCTBYIOIIMX PEAKIM, a TaKXKe IMPUBOIUTH BECh XOJ PEIICHUS
3amaun. Pemenne pacyeTHBIX 3ama4 00s3aTeNBHO JOJDKHO BKIIIOYATh B Ce0sl MaTeMaTHIECKHE BBIPAXKCHHS 3aKOHOB (WM MPUHIUIIOB), KO-
TOpBIE UCHONB3YIOTCS U pacdeToOB, (PU3HIECKHH CMBICI BCEX BEJIMUUH, BXOMSIINX B 3TH BBIPKEHHMS, U YHCIIOBBIC 3HAUCHUS HCIIOIB3YEMBIX
KOHcTaHT. [Ipu penieHny 3a1a4 HEOOXOMMO MO3TAIHO NPUBOAUTH BCE MAaTEMaTHUECKHE Pe0oOpPasoBaHus U TOJIBKO MOTOM JaBaTh OKOHYA-
TEJIbHBIN YUCIIOBOM OTBET.

Kontponshas pabdora no pazznenam 1 - 3 (OIIK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-V1,
VK-1-¥2, YK-1-B1, YK-1-B2)

Kontponbshnas pabora mo paznenam 4 - 6 (OIIK-1-31, OIIK -1-32, OIIK -1-Y1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32, VK-1-V1,
VK-1-¥2, YK-1-B1, YK-1-B2)

Kontponphnas pabora mo paznenam 7 - 8 (OIIK-1-31, OIIK -1-32, OIIK -1-Y1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32, VK-1-V1,
VK-1-¥2, VK-1-B1, YK-1-B2)

IlepeyeHb BONIPOCOB AJIsl 3aLUTHI 1a00PATOPHBIX padoT
JI.P. 1.1 «Onpezaenenue MOJISIPHOM Macchl YIVIEKUCIIOTO Ta3ay




JLP.

JLP.

JLP.

JLP.

JLP.

[Ipusenute hopmyaupoBky 3akora Aeoraapo. (OITK-1-31, OIIK -1-32, YK-1-31, VK-1-32)
[Ipuseaute HopMyIUPOBKY CICACTBHIA U3 3akoHa ABoraapo. (OIIK-1-31, OIIK -1-32, VK-1-31, YK-1-32)
Packpoiite nonsitue «HopMasibHble yeaoBus». (OITK-1-31, OIIK -1-32, VK-1-31, YK-1-32)
[IpuBenute GopMyIHPOBKY M MaTeMaTHYECKyIO 3aluch oOBbeIMHEHHOro raszosoro 3akona. (OIIK-1-31, OIIK -1-32, VK-1-31,
YK-1-32)
VYpaBuenue Mengeneesa-Knaiinepona. (OIIK-1-31, OIIK -1-32, YK-1-31, VK-1-32)
2 «OmnpeneneHue IKBUBAJIICHTHON M aTOMHOM MacChl METaJlIa»
[IpuBenuTe onpeneneHue NOHATHS SKBUBaJIeHT XxuMmuueckoro aneMmenTa. (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
[IpuBeauTe HOpMYIUPOBKY U MATEMATHUECKYIO 3aIMKMCh 3aKoHa skBuBaieHToB. (OITK-1-31, OIIK -1-32, VK-1-31, YK-1-32)
Kak paccunrarh 3HaueHHs SKBUBAJICHTHOM Macchl aneMenTa B coennnenun? (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
Kak onpenensercs sxBuBanenTHbId 00beM Beects? (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
Kak paccunTarh 3HaYeHHS SKBUBAJICHTHOM Macchl KMUCIOTHI, ocHoBanus, coau? (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
3 «TemnoBoii 3 deKT peakuu HeUTpaTU3aLun»
Iousarue 06 suranenuu. (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
Dx3o0Tepmuyueckue 1 spgorepmudeckue npoueccsl. (OIIK-1-31, OIIK -1-32, VK-1-31, YK-1-32)
UTto Takoe TemIoeMKoCcTh 1 Kak oHa onpeznensercs? (OIIK-1-31, OIIK -1-32, VK-1-31, YK-1-32)
3akon I'ecca u cinencreue u3 Hero. (OITK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
OTIMYAIOTCS JIM SHTAIBINKM PEAKIMA HEUTpaIM3aluu CHIIbHON M ciaboi kuciot? Ecnu na, To mouemy? (OITK-1-31, OIIK -1-32,
YK-1-31, YK-1-32)
1.4 «Cxopoctb xuMudeckon peakiuu u papaoBecue» (OITK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
Coopmynupyiite MOHATHE «CKOPOCTh XUMHYecKoi peakuuu». (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
IMpusenute hopMyanpoBKy 3akoHa AeiictByromux mMace. (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
IMpusenute popmyamposky npasmia Bant-I'opda. (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
Ipusenure popmymmposky npunnumna Jle-Illarense. (OIIK-1-31, OIIK -1-32, VK-1-31, YK-1-32)
IMepeunciure GakTopsl, BANUIIONINE HA BEININHY CKOpocTH xumudeckoit peaknuu. (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
.5 «['anpBaHUYECKUE 3JIEMEHThI»
ITousatue ranpBanuueckoro 3mementa. (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
YeM oTiiMYaeTcsl TCUCHUE PEaKLMU B FAJIbBAHUYECKOM JJIEMEHTE OT OOBIUHOM peakiuu, npoBoaumMoit B cocyae? (OIIK-1-31, OIIK
-1-32, YK-1-31, YK-1-32)
Bunet anexkrponos. (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
Onement Jaumdms-SIkoou. DIeKTpoXUMHUUECKHE PeakIud, poTekaomue B aneMente Janmana-SAko6u. (OIIK-1-31, OIIK -1-32,
YK-1-31, YK-1-32)
5. Kparkas xapakTepucTHKa XUMUYECKUX UCTOYHUKOB Toka. (OIIK-1-31, OIIK -1-32, VK-1-31, YK-1-32)
1.6 «DNeKTPOXUMHUYECKUE TPOLIECCHI»
1. Kakoii npouecc HazbiBaercs anekrpoausom? (OITK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
2. Kako# 251eKTpo/ pH 3JIEKTPOJIM3e Ha3bIBACTCS KAaTo0M, a kakor — aHoxom? (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
3. Kakue snextpons! Ha3bIBaloTCs MHEPTHRIMU? M3 kakux MartepuanoB oHu usrorasnuBatorcsa? (OIIK-1-31, OIIK -1-32, YK-1-31,
YK-1-32)
4. Kakue BemecTBa MOTYT BoccTaHaBnuBaTbes Ha katone? (OIIK-1-31, OIIK -1-32, YK-1-31, YK-1-32)
5. Kakue Bemiecta moryt okucisatees Ha aHone? (OINK-1-31, OIIK -1-32, VK-1-31, YK-1-32)
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Tunosbie NpUMepbI KOHTPOJIbHBIX PaGoT

KontponbHas pabora no pasgenam 1 — 3 (OIIK-1-31, OIIK -1-32, OIIK -1-Y1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, VK-1-32, YK-1-V1,
VK-1-¥2, YK-1-B1, YK-1-B2)

1. Hamummre 3JeKTpOHHYIO (OPMYITY 3JIE€MEHTa, OLIPE/ICITUTE TPYIITY U IIEPHOJ €ro, K KaKoMy THILY (s-, p-, d-, f-) OTHOCHTCSI, BBICIIYIO
U HU3ILIYIO CTETIEHU OKHUCIIEHUs], €CJIM U3BeCTeH ero aroMmublii Homep: 49 (OIIK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-¥2, OIIK
-1-B1, YK-1-31, VK-1-32, VK-1-V1, YK-1-¥2, YK-1-B1, VK-1-B2)

2. Hammmmure 3nmeKTpoHHBIE (GOPMYIIBI AaTOMOB B Pa3aM4HBIX creneHsx okucienns (OIIK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-Y2,
OIIK -1-B1, VK-1-31, YK-1-32, VK-1-V1, VK-1-¥2, VK-1-B1, YK-1-B2)

3. Brruuciaure 06meM Bojopona (H.y.), KOTOPBIH BBIAGIUTCS NP B3aMMOACHCTBHN AIIOMUHHS Maccoi 2,7 T' ¢ pacTBOPOM, COIepikKa-
mum KOH maccoii 20 r. (OIIK-1-31, OIIK -1-32, OIIK -1-VY1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32, VK-1-V1, VK-1-V2,
VK-1-B1, YK-1-B2)

4.  Boruucnute maccy 1 M3 No npu 10 °C u gasnenun 102,9 kIla (772 mm pt. c1.). (OIIK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-Y2,
OIIK -1-B1, YK-1-31, VK-1-32, VK-1-V1, YK-1-¥2, VK-1-B1, YK-1-B2)

5. Omnpenenutb 006EM KHCIOPOAA, KOTOPHII HEOOXOAUM UL 00pa3oBaHMs 88 I OKCHIAa METaJlIa, €CIIM SKBUBAJIEHTHAs Macca MeTal-
ma 18.6 r/moms. (OIIK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-Y2, OIIK -1-B1, VK-1-31, VK-1-32, YVK-1-V1, VK-1-V2,
VK-1-B1, VK-1-B2)

KontponbsHas pabora no paszgenam 4 — 6 (OIIK-1-31, OIIK -1-32, OIIK -1-Y1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, VK-1-32, YK-1-V1,
VK-1-¥2, YK-1-B1, YK-1-B2)

1. Tlpu cxuranuu rpadpura 06pa3oBayics AMOKCHI yriiepoaa Maccoi 8,86 T u Beiaenmioch 79,2 kJx Teria. Beraucante SHTATBIHIO
obpazoBanus nuokcuna yriepoaa. (OIIK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-Y2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-V1,
YK-1-¥2, VK-1-B1, YK-1-B2)

2. Beramcnute TermioBoii 3pdeKT peakuu ropeHns] METHIIOBOTO CIIMPTa, KOTOPAsk BBIPAXKAETCSI TEPMOXUMHUYCCKIM YPaBHCHHEM:

CH30Hx) + 3/202(r) = CO2(r) + 2H20x).
(OIIK-1-31, OIIK -1-32, OIIK -1-Y1, OIIK -1-Y2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-¥1, VK-1-¥2, YK-1-B1, YK-1-B2)

3. UYeM MOXHO OOBACHHUTH, YTO NPH CTAHAAPTHBIX YCIOBUIX HEBO3MOXKHA SK30TEPMHUUYECKAs PEaKIIUs:

Hoy + CO2ty = CO@ry + HaOp; AH? = —2,85 kJ[x?
(OIIK-1-31, OIIK -1-32, OIIK -1-¥1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-V1, YK-1-V2, YK-1-B1, YK-1-B2)

4. Kak n3mMeHuTCs CKOpPOCTb NMpsAMON peakiuu B paBHOBecHOH cucteme: 2NOq) + Oz S 2NOz) npu yBenuueHun o0béMa B 4 pa-
3a? (OIIK-1-31, OIIK -1-32, OIIK -1-¥1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-¥1, YK-1-¥2, YK-1-B1, YK-1-B2)

5. Bbluucaure TemnepaTtypy KpUCTaLIM3alMU BOJHOIO pactBopa 3tuioBoro cnupra (C2HsOH) ¢ maccoBoii noneit 2 %. Kpuockomnu-
geckas koHcraHta Boxel 1.86 (OIIK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-V¥2, OIIK -1-B1, YK-1-31, YK-1-32, VK-1-V1,
YK-1-¥2, VK-1-B1, YK-1-B2)




Konrponshas pabota no pasmenam 7 — 8 (OIIK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, Y¥K-1-32, VK-1-V¥1,
YK-1-V2, VK-1-B1, YK-1-B2)

1. PaccraBpTe KO PUIHMEHTH B OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM PEaKIMM METOAOM DJICKTPOHHOrO OanaHca. YKaXHUTEe OKHUCIH-

TeNb ¥ BOCCTAaHOBHTENb. Kakoe BenecTBO OKUCIIsAeTC s, KaKOe BOCCTaHABIMBACTCS ?
Mn(NOs3)2 + PbO2 + HNO3 — HMnOs + Pb(NO3)2 + H.0
(OIIK-1-31, OIIK -1-32, OIIK -1-Y1, OIIK -1-Y2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-¥1, VK-1-¥2, YK-1-B1, YK-1-B2)

2. CocraBbTe cXe€My TaJbBaHUYECKOr'0 JIEMEHTa, B KOTOPOM JINTUI BbICTynaeTr B kauectBe katoga (OIIK-1-31, OIIK -1-32, OIIK
-1-V1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32, YK-1-V1, YK-1-¥2, VK-1-B1, YK-1-B2)

3. Kakasg macca BemecTBa BbIICIUTCS HA KaTOJE MPU PA3NOKEHUU XJIOPHIA MEIH, €CIM 3JIEKTPOJIN3 MPOBOIUTH HA MHEPTHBIX 3JIEK-
Tponax B TeueHuu 1 4 npu cuie toka 2 A? (OIIK-1-31, OIIK -1-32, OIIK -1-Y1, OIIK -1-¥2, OIIK -1-B1, YK-1-31, YK-1-32,
VYK-1-V1, YK-1-¥2, YK-1-B1, YK-1-B2)

4. Omnpeaenute SKBUBAJICHTHYIO KOHIICHTpaIM0 HOHOB Jkene3a 11 B 200 M pacTBopa ero OpoMuza, €Ciid 0 MOJIHOTO BBIACICHHUS Me-
Taa Tpedyercs NpoBOANTH 31ekTposu3 B TedeHur 10 1 npu cuite Toka 0,5 A? (OIIK-1-31, OIIK -1-32, OIIK -1-¥1, OIIK -1-Y2,
OIIK -1-B1, YK-1-31, YK-1-32, YK-1-V1, YK-1-¥2, VK-1-B1, YK-1-B2)

5. Paccuuraiire D/IC raabBaHHYECKOr0 2IEMEHTa, COCTOSAILETO U3 alIOMUHHEBOrO 3JIEKTpoja, norpysxkenHoro B 0,1M pactsop conu
AICl3 u meanoro snektpoaa, norpyxkensoro B 0,001M pacrsop conu CuClz (OINIK-1-31, OIIK -1-32, OIIK -1-V1, OIIK -1-Y2,
OIIK -1-B1, YK-1-31, YK-1-32, YK-1-V1, YK-1-¥2, VK-1-B1, YK-1-B2)

5.3. OueHo4HbIEe MaTepHAaJIbl, HCIOJIb3yeMble sl IK3aMeHa (onucaHue OUJIeTOB, TECTOB H T.II.)

DK3aMeHAUMOHHBII OMIeT BKIIOYaeT B ce0s 2 TEOPETUYECKUX BOMPOCA U3 YCTAHOBJICHHOTO MEPEYHs U 3 33/a4u 10 TeMaMm, U3JI0-
*®KeHHBIM B 4 pazzene nanHoit PI1/1. Buners! xpansaTcs Ha kadeape U yTBEpKICHBI €€ 3aBeTyIOIINM.

IIpumep 3K3aMEHALHOHHOIO OHJIeTa
MUHUCTEPCTBO HAYKHU U BBICILIETO OBPABOBAHH ST POCCUICKOM ®EJIEPALINU
CTAPOOCKOJIbCKHM TEXHOJIOT MYECKHI THCTUTYT UM. A.A. YTAPOBA
(punman) penepanbHOro rocyJapCTBEHHOIO aBTOHOMHOTO 00PA30BATENBHOTO YUPEKICHHUS BHICILIErO 00pa3oBaHUs
«HanumoHnaneHbIN Hcce0BaTeNIbCKUI TeXHOJMornYeckuid yuusepcutetr «MUCHUC»

Kadenpa dbusuku v xumuun

Hanpassnenue noarorosku (cnemuansaocts) 08.03.01 CTpouTenscTBO

Ipodus (crieuanu3anusi, HanpaBaeHHOCTh) [[POMBIIITIEHHOE U TpakIaHCKOE CTPOUTEIHCTBO
Jlucrunnraa XuMus

SK3AMEHAIIMOHHBINA BUJET Ne 1
1.  OcHOBHBIE XapaKTEPUCTUKU IEMEHTOB: PaJilyC aTOMa, HOHHBII paguycC, SHEprus HOHU3AlUU aTOMa, SHEPTUs CPOACTBA K
JIEKTPOHY, IEKTPOOTPULIATEIBHOCTb.
2. KoHcranTa ckopocTH XUMHUIECKOH peakinu. KoHcTanTa cCKOpocTH A1 ToMO(]a3HBIX U rerepodasHbIX peakuii.
3. Merann, MospHas Macca 3KBHBAJIEGHTa KOTOPOro paBHa 39 I/MOIb, BBITECHHMJ M3 PacTBOpA CEPHOM KUCIOTBHI BOJOPOX
oobemom 700mut (H.y.). Beraucinure Maccy oOpa3oBaBILIEiCs COJIH.
4. B pesynbraTe peakiuu, TEPMOXUMHUYECKOE YPABHEHUE KOTOPOH:
C2Hoiy + 502 = 4CO2¢y + 2H200x); AH? = 2610 xJx
BoIIenmiiock 652,2 kJx tema. Onpenenure 00beM CropeBIIEro aleTuieHa.
5. PacrBop, conepxxaiuil HEKOTOPBIN HETEKTPOIUT Maccoit 25,65 r B Boge maccoii 300,00 r, KpuctaumzyeTcs Mpyu TeMIle-
parype —0,465 °C. Beruncnute MOJISIpHYIO MacCy HedleKkTpoianTa. Kpuockommdeckast KOHCTaHTa BoJs! 1.86.

B
DK3aMeHaTop /7 (Bmaposa E.P.)
TOANMHCH

YTBepkacHO Ha 3acenannu Kadeapbl OUUKM U XUMHUU
IIporokonom Ne 5 ot 30.05.2025 r. S

3aB. kadenpoil GUINKK U XUMHUU ) (backakos I1.C.)

5.4. MeToauKa OlleHKH OCBOEHMSI THCIUTINHBI

B cooTBercTBHM ¢ y4eOHBIM IIAHOM IO HampaBieHHIo nmoarotoBku (crnenuansHOcTH): 08.03.01 CTponTenscTBo MpoMexyTodHas
aTTecTalus CTYJCHTOB IIPEAyCMaTpUBACT:
1-11 cemecmp — 2K3aMeH

JInis TeKy1ei OLeHKH yCIIeBaeMOCTH U IPOMEXKYTOUHON aTTeCTalluu CTYJEHTOB UCIIOJIB3yeTCs OaJUIbHO-PEHTHHIOBAs CHCTEMA.

OueHnBaHue pe3yJ1bTATOB BLINOTHEHHS U 32IIUThI J1200PATOPHBIX PadoT:
Kpurepun oneHuBaHuS

Konunuecto 6amios

3 OO0yuaroniuiicst BBIIOIHUII BCE 3aJaHHS TaO0PATOPHOH paboThl; 0(pOPMILT OTIET B COOTBETCTBUH C TPEOOBAHUSMH, B TIOT-
HOM 00bEME 0Tpa3KII BBIIOJHEHUE BCEX TIOCTABICHHBIX 3aa4; YETKO M 03 OIIMOOK OTBETUII Ha BCE KOHTPOJIBHBIE BOIIPOCHIL.
OO0yuaronuiicsi BBIIOIHUI BCE 3aJaHUs JTaO0PATOPHOH paboThl; 0(pOPMII OTYET B COOTBETCTBHHU € TPEOOBAHHUSIMH, HE B

2 MOJTHOM 00BEME OTPa3HII BHIIOIHEHHE BCEX MOCTABICHHBIX 3a/1a4; OTBETII Ha BCE KOHTPOJIBHBIC BOIIPOCHL, HO € 3aMeya-
HHSMH.




O0yuaronuiicsi BBIIOIHUI BCE 3aJaHUs JTaO00PATOPHOI paboThl, HO ¢ 3aMeYaHUsIMI; 0(OPMUIT OTUET C 3aMCUAHHSIMH;
OTBETIUI Ha BCE KOHTPOJIBHBIC BOIPOCHL, HO C 3aMEUaHUsIMH.

OOyuaronuiicsi He BBITOJIHII HJIM BBIIOJHII HEMPABHIBHO 331aHus J1JaG0paTOpHOit paboThl; He 0hOPMIIT WITH 0(OPMHUIT
HETPABHIILHO OTYET; OTBETHII Ha KOHTPOJIBHBIC BOMPOCHI C OITMOKAMHE HJIM HE OTBETHII Ha KOHTPOJIBHBIC BOIPOCHL.

OueHnBaHue Pe3yJbTATOB BHINOJTHEHHS TECTOB:
Kpurepuu onenuBanus

KonuuecTBo 6amios

1 KosmuecTBo npaBuibHBEIX 0TBETOB 8,1-10/10
0 KonnuectBo npaBunbubix orBeros 0-8/10

OueHnBaHue BBINOJIHEHHsI KOHTPOJIBHBIX PadoT
Konrponbhas pabora BKIIOYaeT 5 3aJjaHUi pa3HOTO YPOBHS CIOXKHOCTH. 3a KaXkKI0€ BBHINOJIHEHHOE B MOJHOM 00BEME (MONHOE U
apryMEHTHPOBAHHOE PEIICHNUE) 3aIaHHE CTYICHT moiy4aeT 1-3 6amia (MakcuMaibHOE, B 3aBUCHMOCTH OT YPOBHS CIIOXHOCTH). Ecitn 3aanue
BBITIOJTHEHO HE B IOJHOM 00bEMe (HEHOoIHOe, HeapryMEHTHPOBAaHHOE PEIeHNUEe) - CTYIeHT Hosrydaer 1-2 6amia (B 3aBHCHMOCTH OT YPOBHS
CJ10XHOCTH). Eciii 3a1aHue He BBIMOJIHEHO (PelIeHUEe HEBEPHO UJIM OTCYTCTBYET) - CTYACHT mnosydaeTt O 6ayuios.
CyMMapHO€ KOJMYECTBO 0AJUIOB 32 KOHTPOJIbHYIO Pa0OTY paCCUUTHIBAETCS MO TAOJIHUIIES:

Ne 3amanus MakcHMaJIbHOE KOJIMYECTBO OaJIOB
KP 1o paznenam 1 - 3 KP mo pa3nenam 4 - 6 KP o pazgenam 7 - 8

3amanne 1 1 2 2
3ananue 2 2 2 2
3ananue 3 2 2 2
3amanmne 4 2 3 3
3amanue 5 3 3 3

BCETO: 10 12 12

Hroro 3a cemectp 34

Ycnosuem J0IMyCKa K 3K3aMEHY SBJIACTCS BBLIIIOJHECHHUE BCCX BUIOB pa60T (3aana J'Ia60paTOprIX pa60T, TECTbI, KOHTPOJIbHBIC
pa60TbI), KOTOPBIC 06yl1a}01111/11‘/'1c51 JOJDKEH BBIIIOJIHUTE IO XOAY U3YUYCHHUS NUCHUIUIMHBI U UCIIOJIb3YEMBIX JId TEKYUIErO0 KOHTPOJIA yCIIeBa-
CMOCTH, a TaK¥KC Ha60p MHUHUMAJILHOTO KOJIHUecTBa OayiioB - 40.

Oue}mBalme PeE3yJAbTAaTOB BbINOJHCHUS 3K33MeHaHHOHHOﬁ paGOTbIC
KOJIMYECTBO KpI/ITepI/Iﬁ
bayioB
(MakcuMaIbHO 40)

OOyuatomuiicss riry0b0OKO M COAEpIKaTeIbHO PACKPHIBACT OTBET Ha KaXKAbliH TEOPETHYECKHH BOIPOC,
40 He fgomycTuB omnOok. OTBET HOCUT Pa3BEPHYTHIN U HCUEPIBIBAIOIINNA XapaKTep.

OOyuaromuiicst BBITOJIHSET IOJTHOE U apTyMEHTHPOBAHHOE pellleHHe BCeX 3aJad.

OOydJaromuiicsi B IIeJIOM PacKpBIBaeT TEOPETHYECKHE BOIIPOCH], OHAKO OTBET XOTs OBl Ha OJUH U3 HUX HE
HOCHT Pa3BEpPHYTOTO M HCUEPIBIBAIOIIETO XapaKTepa.

31-39 o
OO0yuaromuiics BBIOJHSCT IMOJTHOE PEIICHHE 3a/1a4, HO HE MOXKET BO BCEX CIIydasiX apryMEHTHPOBATh CBOE
pelieHue.

21 - 30 OOyuaronuiics B I1eJIOM PacCKphIBaeT TEOPETUYECKHE BOIPOCH! U JOMYCKAeT P HETOUHOCTEH.

OOyuaroumuiics B I1eJIOM IIPAaBUIIBHO PEIIAeT 3a/1a4l, HO HE MOXKET apIr'yMEHTHPOBATh CBOE pELICHUE.
OOyuaromuiics (parMeHTapHO PACKPBIBACT COACPIKAHUE TEOPETHUECKHX BOMPOCOB, NOMYCKACT 3HAYU-
1-20 TEJIbHBIE HETOYHOCTH.

OO0yuaromuiics IpaBIIIbHO MOHUMAET CIIOCO0 PENICHNs 3a/1a4, HO JIOIMYCKAET OIMUOKH MPH PEHICHUH 3a/1a4.
OO0OyyaroImuics: He 3HaeT OTBETOB Ha MOCTABJICHHBIC TEOPETUYESCKUE BOTIPOCHI.

OO0yyYaroIKHCs HE MOXKET PELIMTh 3a1a4H.

HToTroBEIi akafeMUIeCKUI pEHTHHT CTyeHTa (GOPMHUpPYETCS CyMMOH OaIbHBIX OLEHOK BCEX €ro JOCTIDKECHHH 110 IHUCIUIIIMHE.

CTpykTypa 6a/1J1bHO-PETHHIOBOIi OLIEeHKHU

Cocrapisonue peiTHHIOBON OLEHKU MaxkcuManpHasi cymMMa 6aJuToB
KonTtponbHbie paboThI 34
3aumra Ja00paToOpHBIX PabOT 18
Tectnr 8
DK3aMeH 40
Bcero: 100

Onpegenenue ypoBHsi TpaHCGOPMAIIMH PEiTHHIOBBIX 0a/1710B B TPAANIHOHHbIE OLCHKH:
- 90 - 100 peTHHTOBBIX OAJJIOB — «OTIUYHO»

- 80 - 89 peHTHHIOBBIX 0AJIIIOB — «XOPOLIO»;

- 60 - 79 peHTHHTOBBIX OAIIOB — «yIOBIETBOPUTEIHHOY;

- MeHee 60 peHTHHTOBBIX 0AJLUIOB — «HEYIOBICTBOPHTEIIHHOY.

6. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas JiuTepatypa




6.1.1 OcHoBHas JIUTEpaTypa

O060- ABTOpBI, COCTaBH- 3arnaBue bubnunorexa U3 narenscTBO, TOL
3Haue- TeNH
HHE
J1.1 H. B. KopoBun OO1wast XUMHUsSL: Y4eOHHUK ISt HTB CTU HUTY MUCuC M: Beicu. mixona, 1998
TEXHUYECKHUX HaIllPaBJICHUH U
CIELl. BY30B
J11.2 H.I'. Kopxykos; Heopranugeckas xumust: yauebnoe | HTb CTU HUTY MUCuC M.: MUCuC, 2001
ITox Hayu. pen. nocobue 1J1s By30B
I".'M. KypaiomoBa
J1.3 W.JI lllumanoBuy | Xumus: meroaudeckue ykazanus, | HTb CTU HUTY MUCuC M : Beicur. mikosna, 1998
MporpamMMa, peIeHnue THIOBBIX
3aj1ad, IIPOrpaMMHUPOBAHHBIE
BOIIPOCHI JJIS CAMOIIPOBEPKH U
KOHTPOJIbHBIE 3a1aHMs VIS CTY-
JICHTOB - 3a0YHUKOB HH)XEHEP-
HO-TEXHHYECKHX (HE XUM.) CIIEll.
BY30B
6.1.2 JlonoJiHMTEIbHAS JINTEPATypa
0O060- ABTOpBI, COCTaBU- 3ariaBue Bubnmorexa W3nmarenscTBo, roj
3Haue- TeNn
HUE
JJ2.1 nox pex. H.B. Ko- 3amauu v yIpaxxHEHHs 10 00IIei HTb CTU HUTY MUCuC M.: Bercmr. mkoia, 2004
pOBHHA XUMHUH: yueOHOe rocodue
122 O.B. I'pubanosa OO01ast ¥ HeopraHU4IecKas Xu- Yuusepcuterckas 6ubinoTe- Pocros-na-Jlony: denukc,
MU OTIOPHBIC KOHCTIEKTHI, KOH- ka ONLINE URL.: 2014
TPOJIbHBIC Y TECTOBBIC 3aJIaHUS. http://biblioclub.ru/index.php?
TeKcT: 27IeKTPOHHBIHI page=book&id=271508
J123 IlerpoBa T. II. , OCHOBBI HCOPTaHUYIECKON XUMHHU: | YHHBEpCHUTETCKas Onbnmore- Ka3anckuii HannoHanbHbII
Mucraxosa H. I1I. , TEOpHs U NPAKTHKA: yIeOHHUK. kxa ONLINE URL: HCCIICI0BATENIbCKUM TEXHOIO0-
Crapony6en E. E. TexcT: 31MeKTPOHHBII https://biblioclub.ru/index.php THYECKUH YHUBEPCUTET
?page=book&id=721140 (KHUTY), 2024.
6.1.3 MeToanyeckue MaTepuaJibl
0O060- ABTOpBI, COCTaBU- 3ariaBue Bubnmorexa W3nmarenscTBo, roj
3Haue- TeNn
HUE
J13.1 E.P. 3naposa, JL.H. Xumunst. Jlaboparopustii npaktu- | HTB CTU HUTY MUCuC Crapsiii Ockon, CTU HUTY
Kpaxt, A.M. KyM «MHUCuCs, 2020
[lyaera
J13.2 coct. E.P. 3napoBa, | Xumwua. Hacts 1. Metonuueckue | HTb CTU HUTY MUCuC Crapsrii Ockon, CTU HUTY
JL.H. Kpaxrt, A.B. PEKOMEHIalUH K BBITIOJTHEHHIO «MHCuC», 2020
UnuBapun JIOMAIITHETO 3a/IaHus
6.2. Ilepeyens pecypcoB HH(pOPMAIHOHHO-TeIEKOMMYHUKAIMOHHOI ceTn «HMHTepHET»
21 BecmnaThast anexTpoHHast 6nbaroTeKa oHnaiH «EarHOe OKHO K 00pa30BaTeIbHbIM pecypcaM» [DIeKTpoHHbIH pecypc]:
http://window.edu.ru
6.3. IlepeueHb MPOrpaMMHOI0 odecneyeHHs
o1 Microsoft Windows
2 Microsoft Office
6.4. Ilepeuens NHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPO()eCCHOHANBHBIX §a3 JAHHBIX
[MonHOTEKCTOBBIE POCCHICKHE HAYIHBIC XKYPHAJIbI U CTAThHU:
ni - Hayunas snexrponnas 6ubnnorexa eLIBRARY https://elibrary.ru/
Wnoctpannsie 6a3bl ganHbIx (noctyi ¢ IP agpecoB MUCuC):
nu2 - aHayuTHYecKas 0asa (nHmekcsl utuposanus) Web of Science https://apps.webofknowledge.com
us3s - aHaIMTHYecKas 6a3a (MHAEKCH MUTHpOBaHMs) Scopus https://www.scopus.com/
na - HaykomeTpuueckas cuctema InCites https://apps.webofknowledge.com
us - Hay4Hble XKypHaisl u3narenscrsa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
7.1 Ayautopus Ne 410

- MOHOOJIOK,

- DKpaH,

Yueonas ayauropus. Jexunonnasa. MyJbTuMeIuiiHAs

[lepeueHs 0OCHOBHOTO 000pYIOBaHMUS, Y4€OHO-HATIAIHBIX TOCOOMIA:
- KOMIUTEKT MeOemu JUIst IpenoaaBaTes,
- KOMIUTEKT Mebenu urst oOydaromuxcst Ha 50 mocal0uHBIX MECT,

- MYyJIbTUMEAUA-TIPOEKTOP,

- IOCKa MarHUTHO-MapKepHasi,




- cTeH «Tabimnna MenzeneeBar.

7.2 Ayautopus Ne 408

Yuednas ayauropusi. MyJbTUMeAMiTHAS

[lepeueHb 0OCHOBHOTO 000pYIOBaHHUS, Y4€OHO-HATIAIHBIX TOCOOMIA:
- KOMIUTEKT MeOemH JUIsl IpenoaaBaTes,

- KOMIUTEKT MeOemH Ut o0yJaromuxcst Ha 32 1Mocaj0uHbIX MecTa,

- KOMIBIOTEP,

- MyJIbTUMENA-TIPOEKTOpP,

- JOCKa MarHUTHO-MapKepHas,

- KOMILIEKT 00y4alolMX CTCH/IOB I10 XHMHHU.

7.3 Ayautopus Ne 407

YueoHas sadopaTopus odueii XumMun

[epeyens 0OCHOBHOTO 000pPYIOBaHHS, YI€OHO-HAIJISAHBIX TIOCOOHIL:
KOMIUIEKT MeOenu JUIsl IpenoaaBartes,

KOMILICKT yueOHOI MeOern Ha 25 mocagovYHbIX MECT,

JIOCKa KJaccHas,

KOMITBIOTED,

KOMIUTEKT 000pY/I0BaHUs /sl OCHAIEHHUs yueOHoit tabopaTopuu oblell 1 HeoOpraHuueckoi XuMuH (JrabopaTopHoe 00opy-
JIOBAHUE U MIPUHAATEHKHOCTH IS SKCIIEPUMEHTOB),

iTa HarpeBaTenbHas DB-IIA,

Bechl aHanuTnyeckue EP64,

naboparopHble aHanuTr4eckue ektporHsie Becbl HTR-120CE,
HCTOYHMK MOCTOSHHOro Toka b5-45,

nuctuwuiarop [13-4-02"5MO",

mkad BBITSHKHOM,

creH] «Tabnuia MeHaeneesa»,

CTEHJI «Ta0JIMIA PACTBOPUMOCTH .

7.4 IMomelnenne st CAMOCTOATEILHON PA0OTHI 00yYaOIIHXCS
Yuranasnsiii 321 HTb CTH HUTY «<MUCuC»

[epeyens 0OCHOBHOTO 000pPYIOBaHHS, YI€OHO-HAIJISAHBIX TIOCOOHIL:
- KOMIUTEKT Mebenu Jurst oOyJaromuxcs Ha 44 1mocaJjouHbIX MecTa

- MOHOOJI0K — 10 1T,

- KOMITBIOTED.

IIporpamMmHoe obecneueHue:

- Microsoft Windows,

- Microsoft office,

- 7- Zip,

- Google Chrome,

- Mozilla Firefox,

- UltraVnc,

- Skype,

- CIIpaBOYHO-TIpaBoBas cucrema «Koncynprant Ilmroc».

[Tomerenue At caMOCTOSTEIbHON paObOTHI 00YUYAIOIIMXCSl OCHAIEHO KOMIIBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO HOA-
KITIOYeHHs K ceTh «/HTepHeT» 1 00eciedeHo JOCTYIIOM B 3JIEKTPOHHYI0 HH(OPMAIMOHHO-00pa30BaTeNIbHYIO CPEey YHH-
BEpCUTETA.

8. METOJAUYECKHE YKA3AHMUSA JJISA OBYYAIOIIUXCS

IMpoBeneHne TeKIMi ¥ NPAKTHYECKUX 3aHATHI OCYIIECTBILIETCS UCKIIOUNTENEHO B Ay ANTOPHUSIX, 00ECIIEYEHHBIX MYJIETHMEIUHHBIM 000py-
JIOBaHUEM, C BO3MOXKHOCTBIO [10Ka3a IPE3EHTALUH.

IMpoBenenne 1abopaTOpHBIX PabOT OCYIIECTBISIETCS B CIIENUAIN3UPOBAHHON J1abopaTopu (4/407), Ipy NIpOBEICHNH 3aHATHH TPYTIHI pa3-
OMBArOTCS Ha MOATPYIIIIEL, YUCIEHHOCTBIO 00ydaronumxcst He 6osiee 16 CTyIeHTOB.

JleKIOHHBIE 3aHATHUS HALIEJIEHB! HA U3yUSHUE CTYICHTaMH OOIMX BOIIPOCOB XUMUH.

ITpakTryeckre 3aHATHS HALENEHb] HAa MPAKTHYECKOE U3yUeHHE 0COOEHHOCTEN pellleHHs pacyETHBIX 331a4 10 U3y4YaeMbIM pa3jiesiaM JAUCIH-
TUTHHBL

JlabopaTopHble 3aHATHS HALlENEHbI Ha H3y4YeHNE CBOICTB U MOBEAEHHS PA3INUHbIX BEIIECTB, a TAKXKE MPOBEICHUE XUMUIECKHUX MPOLIECCOB C
IIPOBEPKON BBIIOIHEHHS OCHOBHBIX 3aKOHOMEPHOCTEH U 3aKOHOB XMMHUU.

IIpoBenenne ayaUTOPHBIX 3aHATHIA IIPEyCMaTPUBAET UCIIOIb30BaHNE B yUEOHOM Kypce MHTEPAKTUBHBIX TEXHOJIOTHIL:

- IPOBEICHHE JICKIINH C UCIIONB30BaHIEM HHTEPAKTUBHEIX U MYyJIbTHMEANHHBIX TeXHOJIOTHH (mpe3enTanus B popmare MS PowerPoint).
JlucuuniIHa OTHOCUTCS K TOYHBIM HayKaM U TpeOyeT 3HaUUTEeNILBHOTO 00beMa CaMOCTOsTENILHOH paboThl. OTAenbHbIe YIeOHbIe BOIIPOCH
BBIHOCSITCSL HA CAMOCTOSATEIBHYIO IIPOPadOTKY M KOHTPOJIUPYIOTCS MIOCPEACTBOM TeKyIlel aTtecTauuu. [Ipy 3TOM OpraHu3yIoTcst IpyIoBbIe
U VHIUBUAYaJIbHBIE KOHCYNbTAIMK. KauecTBEHHOE 0CBOEHNE JUCIIUILINHBI BO3MOXKHO TOJIBKO IPHU CUCTEMAaTHYECKOI CaMOCTOSITENbHOM
paboTe, YTO NMOICPIKUBACTCSI CUCTEMON TEKYILEH M PYyOSIKHOM aTTeCTallUU.

Mo xypcy npemycMoTpeH 3Kk3aMeH B 1 cemecTpe.




