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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX ENJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCHA C
IPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

43ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 42
caMocCTOsTebHas paboTa 84
4aCOB Ha KOHTPOJIb 18
PacnipenesieHne 4acoB TUCHUTIJIAHBI 0 CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henens 13 5/6
Bun 3anaruit vo | PO | VI PIT
Jlekuuun 14 (14 |14 |14
JlaboparopHsbie 14 (14 |14 |14
IIpakruueckue 14 (14 |14 |14
Wroro ayn. 42 142 |42 |42
KonraktHas padota |42 |42 (42 (42
Cawm. pabora 84 |84 |84 |84
UYacel Ha KOHTPOIIb 18 (18 [18 |18
HUroro 144 | 144 | 144 | 144
Bumbl KOHTpPONIS B cCeMeCTpax:
DK3aMeH 1 ceMecTp

PacuerHo-rpaduyeckas padora 1 ceMecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

2.1

- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOTUMOM JJIsI OCBOCHHS (PH3UUYCCKHIX, XUMHUYCCKIX U OMOJIOTMYECKAX OCHOB B 3KOJIOTHH M MPUPOIONOIBE30BAHUS,
METOJIJaMH XHMHYECKOTO aHaJIi3a, 3HAHISMHU O COBPEMEHHBIX TMHAMIYECKIX MpoIieccax B IPUPOJe U TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochephl, TI00aTbHBIX SKOJOTHIECKUX MPOOIIeMax, METOIaMHt
0oTOOpa U aHaJM3a re0JIOTHYECKUX 1 OMOJIOTHYECKHUX P00, a TaroKe HAaBBIKAMH WACHTHU()HUKAIIMHA U OIHCAHUS
OMOJIOrMYECKOr0 Pa3HOOOPa3Hs, €ro OLICHKA COBPEMEHHBIMHI METOJIaMU KOJTIMYECTBEHHON 00paOOTKN HH(pOPMAIIUU

3. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | b1.0

3.1

TpeboBaHus K NpeJBapUTe/bLHOI I0AT0TOBKE 00y4aI011erocs:

3.1.1

3HaTh:

3.1.2

-COBPEMCHHYIO MOZCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHUS; pCAKIITHOHHY O CIIOCOOHOCTH
BCHICCTB; ICPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKUCIIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTH(i)I/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTEMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.13

TEPMOAUHAMUKY U KUHETHKY.

3.14

YMeTs:

3.1.5

- OIIPEACIIATh U paCCUUTHIBATH pH PaCTBOPOB; KOJIHUUYCCTBECHHO OIMMCBHIBATH PECAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCUYnThIBATH KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peaKuHﬁ 1 UX HAIPABJICHHOCTb.

3.1.6

HaBrik:

3.1.7

- BBIIIOJTHCHUA XUMHUYECKOT'0 3KCIICPUMCHTA

3.2

JAucuuniunel (MOLY/14) U PAKTHKH, AJ18 KOTOPbIX OCBOEHHE JAHHOMN JUCUMIJIMHBI (MOYJIs1) HEO0OX0OAUMO KaK
npejauecTByionee:

3.2.1

I'eorpagust

322

OO0m1as HKOJIOTHs

323

O3HaKOMUTENbHAs MPaKTHUKA

324

ITouBoBeEeHNE

325

dusuka

3.2.6

T'eonorusa

3.2.7

T'eoskomorus

3.2.8

VYuenne o chepax 3emn

3.29

Du3nKa OKpY>KaoIIEeH Cpebl

3.2.10

XuMus OKpyKaroled cpesl

3.2.11

Hayuno-uccnenoBatenbsckas paboTa (OJTydeHUE TEPBUYHBIX HABBIKOB HAYYHO-HCCIIC0BATEILCKOM paboThI)

3.2.12

Y4eOHas TexXHOIOTHUeCKas (IPOSKTHO-TEXHOIOTUIECKast) TPaKTHKa

3.2.13

OKoJIOTHS paCTCHI/Iﬁ, JKUBOTHBIX 1 MUKPOOPIraHU3MOB

32.14

MeToabl SKOJOTHUECKUX UCCIIeT0BAaHUM

3.2.15

Hayuno-uccrenosarensckast pabora (HHP)

3.2.16

CHUCTEMHBIN aHAJIN3 ¥ ONITHMH3AIIHS pGHICHI/Iﬁ

3.2.17

Texnonornueckast (IPOSKTHO-TEXHOJIIOTHIECKAsT) MPaKTHKA

3.2.18

XHUMHUYECKHE U (bnano-mequcme MCTOJbI aHAJIN3a

3.2.19

3amuTa BRITYCKHON KBaNu(HKAIIMOHHON paboTsI, BKIIOYAs TOATOTOBKY K IPOIEIype 3alUThl ¥ IPOLEAYPY 3allUTEI

3.2.20

3amuTa BEITYCKHON KBaNMM(UKAIIMOHHON paboTHI, BKIII0YAs TOATOTOBKY K IIPOIEIype 3alIUTh ¥ IPOLEAYPY 3allUThI

4. KOMITIETEHIIH OBYYAIOIIEI' OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS TUCIUITI/INHBI

(MOZY.JIsT)

OIIK-1 :

Cnocoben MNPUMEHATDH €CTECTBEHHOHAYYHbIC M oﬁmennmenepnble 3HAHUA, METOAbI MATEMATHYCCKOI'0 aHAJIU3Aa "

Moae/JIMpOBaHUsA B l'[pO(l)CCCl/IOHa.]'Il)HOﬁ JCATC/IBHOCTH

OIIK-1.1: I[eMOHCTpI/IpyeT 3HAaHUEC OCHOBHBLIX 3aKOHOB MaTCMAaTUYCCKUX U €CCTECTBCHHLIX HAYK, HeO6XOZ[I/IMI)IX JJI pelICHU s
THUITIOBBIX 3aJ1a4 HpO(i)CCCI/IOHaHLHOfI JACATCIbHOCTHU

OIIK-1.2 : Mcnionb3yeT 3HaHUS OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX U €CTECTBEHHBIX HaYK JUISl peIICHUs CTaHJapTHBIX 3a/ad B
podeCcCHOHANBHOM JIESITENEHOCTH

YK-2 : CnocofeH onpeesiTh Kpyr 3aa4 B paMKax NOCTABJIEHHOM LeJU U BbIOMPATh ONTHMAJILHbIE CIIOCO0OBI MX pellleHus],
HCXOAS U3 IeHCTBYIOIIHX MPABOBBIX HOPM, MMEIOIIMXCSI PECYPCOB M OTPaHMYEeHHI




VYK-2.4 : [ly6nu4HO npezcTaBisieT pe3yaIbTaThl pEIeHUs 3a1a4 NCCIIeI0BAHMS, IPOEKTa, AEATEIbHOCTH

5. CTPYKTYPA U COAEPKAHUE JUCITUITJINHBI (MOIYJIA)

Kon HaumeHoBanue pa3aennoB u Cemectp / | HacoB | Unaukartopsl | Jluteparypa | Hurepaxr. IIpumeyanue
3aHATHUS TeM /BUJ 3aHATHSA/ Kype
Pazpnein 1. 1. OcHOBHBIE 3aKOHBI
XHMMH.

1.1 OnpenesneHne SKBUBAJICHTHOM 1 2 VK-2.4 OIIK- JI1.1 J11.2 0
MAacChl MeTaJlIa Mo 00beMy 1.1 OIIK-1.2 JI1.3J12.1
BBIJICNUBIIETOCS Bojiopoa /J1ab/ 2.2

JI2.3713.1
JI3.2
2132
1.2 N3ydenue TeopeTndeckoro 1 10 VK-2.4 OIIK- | JI1.1JI1.2 0
Matepuaina. Pemenne 3anad. /Cp/ 1.1 OIIK-1.2 JI1.3J12.1
2.2
JI2.3J13.2
0132
Pazpen 2. 2. Ctpoenne aToma.
Ilepuonnyeckas cucrema
y1emenToB .. MeHnaeneeBa.

2.1 Crpoenue atoma. CoBpeMeHHast 1 2 VK-2.4 OIIK- | JI1.1JI1.2 0
MOJIENb COCTOSIHHS DJIEKTPOHA B 1.1 OIIK-1.2 JI1.3J12.1
aToMe. DIEeKTPOHHbBIE 000IOUKH B J12.2
atome. KBaHTOBBIE UnCIIa. JI2.3J13.2
Ipunnun [Naymu. [TpaBuno XyHna. 21022
Ilepuonnueckuii 3axon JI.H.

Menneneena B cBeTe
COBPEMEHHON TEOPUHU CTPOCHUS
aToMma.

/JTex/

2.2 Crpoenue aroma.llepuoanueckas 1 2 VK-2.4 OIIK- | JI1.1JI1.2 0
cucreMa saemenToB /1. U. 1.1 OIIK-1.2 JI1.3712.1
Menneneesa. J12.2

Mp/ JI2.3713.2
21022

2.3 M3yueHne TeopeTHiecKoro 1 13 VK-2.4 OIIK- | JI1.1JI1.2 0
Marepuaia, oArOTOBKa K 1.1 OIIK-1.2 JI1.3J12.1
MIPAaKTUIECKUM U TaO0OPaTOPHBIM 2.2
pabotam. Pemienue 3agau. J12.3J13.2
BrimonHeHue KOHTPOJIbHOM 21032
pabotel. OdopmiteHre OTYETa 110
nabopaTOpHBIM paboTaMm.

[ToaroroBka K UTOrOBOMY
xoHTpOmo. /Cp/

Paznen 3. 3.XumMnueckasi cCBSI3b U
CTpOEeHHe MOJIEKY.JI.

3.1 XUMHUECKas CBSI3b U CTPOCHUE 1 2 VK-2.4 OIIK- | JI1.1JI1.2 0
MOJIEKY L. 1.1 OIIK-1.2 JI1.3J12.1
Tuns XUMHYECKOU J12.2

CBSI3U: KOBQJICHTHA, JI2.3J13.2
WOHHAs, BOJIOPOIHAS, 2192
Metadeckas. CTpoeHHe
MoJIeKyJ1. Biusiaue tumna
XUMHUYECKON CBSI3U Ha
CBOWCTBA BEIIECTB.
/JTex/

32 Xumuueckas CBSI3b U CTPOCHUE 1 2 VK-2.4 OIIK- | JI1.1JI1.2 0
Monekyn. /IIp/ 1.1 OIIK-1.2 JI1.3J12.1

2.2
JI2.3713.2

31




33 H3ydenue TeopeTudeckoro 15 VYK-2.4 OIIK- | JI1.1JI1.2
Marepuaa, moAroToBka K 1.1 OIIK-1.2 JI1.3J12.1
MIPAaKTHIECKAM U TabOPaTOPHBIM J2.2
paboram. Pemenne 3agau. JI2.3713.2
Brinonnenue pacyeToB K 2122
KOHTPOJBHOU paboTHL
OdopmiieHre oT4era 1mo
1ab0paTOPHBIM paboTaM.

IToaroroBka K UTOrOBOMY
xoHTpOmo. /Cp/

Paznen 4. 4.3nepreruxa
XHMHYECKHX MPOLECCOB.

4.1 M3yueHue TeopeTuueckoro 14 VK-2.4 OIIK- | JI1.1 JI1.2
Marepuana, MoAroToBka K 1.1 OIIK-1.2 JI1.3J12.1
MIPaKTHIECKUM U TabOPaTOPHBIM J12.2
paboram. Pemenne 3agau. JI2.3713.2
BrinosiHeHUuE KOHTPOJIBHOM 2132
paboTtel. OdopmiteHHE OTYETA 110
nabopaTOpHBIM paboTaM.

IToaroroBka K UTOrOBOMY
koHTpoo. /Cp/

4.2 3aKOHOMEPHOCTH MPOTEKAHUS 1 JIT.1JI1.2
XUMHUYECKHUX IIPOLIECCOB. OCHOBBI JI1.3J12.1
TEPMOXUMUU U 2.2
TepMoauHaMUKH /JIex/ J12.3713.2

43 TemnoBbie 3PPEKTHI XUMHYESCKUX 2 JIL.1JI1.2
peaxuutii /TIp/ JI1.3J12.1

2.2
J12.3]13.2
4.4 OnpeneneHue SHTAIBITUN 2 JI1.1 J11.2
obpazoBanwus BobI /J1ab/ JI1.3J12.1
2.2
J12.3J13.2
Paznea 5. 5. CxopocTth
XHUMHUYECKHX peakuuii u
XHMHYeCKOe paBHOBeCHE.

5.1 M3yuyeHne TeopeTuuecKkoro 10 VK-2.4 OIIK- | JI1.1J11.2
MaTepuaa, MoJroToBKa K 1.1 OIIK-1.2 JI1.3J12.1
MIPaKTHYECKAM ¥ J1abOpaToOpHBIM J2.2
pabotam. Pemenue 3amad. JI2.3713.2
BrnonHeHHe KOHTPOIBHOH 2132
pabotel. OdopmiieHHEe OTYETa 110
n1abopaTOpPHBIM pabOTaM.

IloaroroBka k UTOrOBOMY
xouTpont. /Cp/

5.2 Kunetnka Xxumudaeckux 1 JI1.1J11.2
mporeccos /JIex/ JI1.3J12.1

2.2
J12.3J13.2

53 3aBUCHMOCTh CKOPOCTH PEAKIIMH 2 JIT.1JI1.2
OT KOHIICHTPAILIMH U TEeMIIEpaTypPhI. JI1.3J12.1
Xumnaeckoe pasHoBecue. /T1p/ J12.2

J12.3J713.2

5.4 CKOpOCTh XMMUYECKUX PEAKIHH. 2 JI1.1 J11.2

Xumuueckoe paBHoBecue /J1ad/ JI1.3J12.1
2.2
J12.3713.2

Pa3nea 6. 6. Boga. O6imas
XapaKTepPUCTHKA PAaCTBOPOB.




6.1 Boga. O0mias xapakreprcTuka 4 VYK-2.4 OIIK- JI1.1J11.2
pacTBOpPOB. 1.1 OIIK-1.2 JI1.3J12.1
CriocoObI BEIpaKEHHSI COCTaBa J12.2
pacTBopoB. OU3UKO-XUMUUECKHUE JI2.3713.2
CBOWCTBA PacTBOPOB 2122

HEDJIEKTPOJIUTOB u
3JIEKTPOJIUTOB. 3aKkoH
Bant-T'opda u
Payiis.(AHain3 KOHKPETHBIX
CHUTYyaIi)
PacTBOpBI 2J1€KTPOIUTOB.
DnexTponuTHYeCcKas
nucconuanys. Kimaccuduxkanms
3NEKTPOJIUTOB. TEOpUs CHIIbHBIX
JJIEKTPOJIUTOB. 3aKOH pPa30aBIeHHS
OcBanbaa. ['maponus coei.
/JTex/

6.2 OO0mast xapakTepuUCTHKA 2 VK-2.4 OIIK- | JI1.1JI1.2
pactBopoB. Pacuet koHLIEHTpauuu 1.1 OIK-1.2 JI1.3J12.1
pactBopos /TIp/ 2.2

J12.3]13.2
2132

6.3 M3yuyeHne TeopeTuuecKkoro 10 VK-2.4 OIIK- | JI1.1J11.2
MaTepuaa, MoJroToBKa K 1.1 OIIK-1.2 JI1.3J12.1
MIPaKTHYECKAM U J1abOpaToOpHBIM J12.2
paboram. Pemenue 3amad. JI2.3713.2
BrinonHeHHe KOHTPOIBHOM 2132
pabotel. OdopmiieHHE OTYETa 110
n1abopaTOpPHBIM paboOTaM.

IloaroroBka kK UTOrOBOMY
xouTpon. /Cp/

6.4 IIpurorosienue pacTBopa 2 JIT.1JI1.2
3aJlaHHO# KOHIIeHTparmu /J1ab/ JI1.3J12.1

2.2
JI2.3713.2
Paznen 7. 7. PacTBopbI
3J1eKTPOJIMTOB.

7.1 CBoiicTBa pacTBOPOB. 2 VK-2.4 OIIK- | JI1.1JI1.2
KonnuraruBasie cBoiicTBa 1.1 OIIK-1.2 JI1.3712.1
pacTBOpoOB (perieHue 2.2
CUTYallMOHHBIX 3a]1a4). JI2.3J13.2
Mp/ 0132

7.2 Peakiun B pactBOpax 2 VK-2.4 OIIK- | JI1.1 JI1.2
JJIEKTPOIUTOB. 1.1 OIIK-1.2 JI1.3J12.1
/J1ab/ 2.2

J12.3]13.2
2132

73 N3yueHue TeopeTuueckoro 5 VK-2.4 OIIK- | JI1.1J11.2
Marepuana, moAroToBka K 1.1 OIIK-1.2 JI1.3J12.1
MIPAaKTHIECKAM U TabOPaTOPHBIM J12.2
paboram. Pemenne 3agau. JI2.3713.2
OdopmiieHue oTyera o 2122
71a00paTOPHBIM PabOTaM.

ITonroroBka K UTOrOBOMY

xoHTpomo. /Cp/

Pazpnen 8. 8. lucnepcusbie
CUCTEMBbI M KOJLJIOUAHbIE
PacTBOpPHI.

8.1 JlucnepcHble CUCTEMBI. 2 VK-2.4 OIIK- JI1.1 J11.2
Konnounnsie pactops! /JIex/ 1.1 OIIK-1.2 JI1.3J12.1

2.2
J12.3]13.2

0132




8.2 H3ydenue TeopeTudeckoro 1 5 VYK-2.4 OIIK- | JI1.1JI1.2 0

Marepuaa, moAroToBka K 1.1 OIIK-1.2 JI1.3J12.1
MIPAaKTHIECKAM U TabOPaTOPHBIM J2.2
paboram. Pemenne 3agau. JI2.3713.2
OdopmiieHne oTyera 1o 2122

71a00paTOPHBIM PabOTaM.
IlonroroBka kK UTOTOBOMY
xoHTpomo. /Cp/

8.3 Komnnouansie pactBopsl /J1ab/ 1 2 JI.1J11.2 0
JI1.3712.1
2.2
JI2.3]13.2

Paznen 9. 9. OkucanTeabLHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUH.
OCHOBBI JIECKTPOXMMHUH.

9.1 N3ydenue TeopeTudeckoro 1 2 VK-2.4 OIIK- | JI1.1JI1.2 0
Marepuana, MoAroToBKa K 1.1 OIIK-1.2 JI1.3J12.1
MPaKTHYECKUM | Jab0opaTOpHBIM J2.2
paboram. Pemienue 3amad. JI2.3J13.2
OdopmiieHne oT4era 1mo 21032

nabopaTopHBIM paboTaMm.
IToaroroBka K HTOrOBOMY
xoHTpOomo. /Cp/

9.2 OxucnurenbHO- 1 2 JI1.1JI1.2 0
BOCCTAHOBUTENLHBIC PEAKLIUH. JI1.3J12.1
DNEKTPOXUMHYECKUE J2.2
cucremsl /JIex/ JI2.3713.2

9.3 Cocrasnenne OBP /TIp/ 1 2 JI.1J11.2 0

JI1.3J12.1
2.2
JI2.3713.2
9.4 Peakiun oxucienus- 1 2 JIT.1JI1.2 0
BoccTaHoBJIeHus /J1ab/ JI1.3J12.1
2.2
JI2.3J13.2
Pa3zpea 10. 10. KonTpoan

10.1 IToaroroBka K UTOrOBOMY 1 18 VK-2.4 OIIK- | JI1.1JI1.2 0
KOHTPOJIXO OCBOEHUS JUCLUIIIINHEL 1.1 OIIK-1.2 JI1.3J12.1
B (hopMme dK3amMeHa. /IDKx3ameH/ 2.2

JI2.3J13.2
2122

6. ®OH/I OIEHOYHBIX CPEICTB

6.1. KonTposbHbIe BOPOCHI U 32/1aHUs

IIpu ocBoeHUM TUCIUILIMHBI IPELyCMOTPEH IPOMEKYTOUHBIM X UTOTOBBIM KOHTPOJIb 3HAHUH CTYACHTOB.

Texymuii KOHTPOJIb 3HAHUI MPOBOAUTCS B COOTBETCTBUU ¢ IlonoxkeHneM o Tekyleil aTrectanuu odydaromuxcs ot 15 mas 2024r.
Texymas arTecTanus B popMe 0auTbHO-PEHTHHTOBOH cucTeMs! (fajnee - BPC) mprmMensieTcs At 00y9alomuxcst O94HOH (OPMEI
o0OyueHwus.

B pamxax BPC ycnieBaeMocTh 00y4aronIMxcs MO KaXKA0H JUCIUIUIMHE OLIEHUBAIOT CIEAYIOLINE BUABI KOHTPOJIS: TEKYLHI KOHTPOJIb
(TK), mpomesxyTounbiii koHTpoib (I1K), aktuBHOCTE (A) 1 uToroBbiii kKoHTpob (MK). Craya 3auera/sk3amMeHa o0s3aTebHa TIPU
JKEeJIAaHUH 00YJaIOIIerocs TOBBICUTH UTOTOBBIH PEUTHHTOBEIN OAJIT MITH €CJTN CTyAeHT He Habpan o BPC MuHNMansHOE KOJIHMIECTBO
6ayos (51 6amn).

[Tepuoguunocts nposenenus TK u I1K:

- TEeKyIH KOHTPOJb — 3 32 CEMECTp;

- IPOMEXKYTOUYHBIA KOHTPOJIb — 3 3a CeMecTp.

IIpu ocBoEHMM TUCIUIIMHBI IPELYCMOTPEH IPOMEKYTOUHBIM X UTOTOBBIM KOHTPOJIb 3HAHUH CTYAECHTOB.

Tekyuuii KOHTPOJIb 3HAHUH TPOBOIUTCS B COOTBETCTBUU C [lo0KeHHeM 0 TeKyIen aTTectauu o0ydatoniuxcs ot 15 mast 2024r.
Texymas arTectanus B popme 0auTbHO-PEHTHHTOBOH cucTeMs! (faiee - BPC) mpumMensieTcs At 00y9aiomuxcst O94HOH (OpPMEI
o0yueHwHs.

B pamkax BPC ycnieBaeMoCTb 00y9aromixcst M0 KaykKI0H JUCIUILIMHE OLCHUBAIOT CIEAYIOIINE BHbI KOHTPOJIS: TEKYIHi KOHTPOJIb
(TK), npomexxytounsiii koHTpois (I1IK), aktuBHOCTE (A) 1 nToroseiid kKoHTpois (MK). Cnaga 3agera/sx3aMeHa o0s3aTeNIbHA TIPH
JKEeJIAaHUH 00YJaIOIIerocs MOBBICUTH UTOTOBBIN PEUTHHTOBEINA OAJIT MIIH €CJIN CTyAeHT He Habpan no bPC MuHNManbsHOE KOIHYECTBO
6ayos (51 6amn).

[Tepuogmunocts nposenenus TK u I1K:

- TEKyIIUH KOHTPOJIb — 3 32 CeMecTp;




- IPOMEXKYTOUYHBIH KOHTPOJIb — 3 3a ceMecTp.

ITpu ocBOEHUH AUCIMILIUHBI IPEAYCMOTPEH IPOMEKYTOUHBIH U UTOTOBBIA KOHTPOJIb 3HAHUI CTYIEHTOB.

Texymuit KOHTPOJIb 3HAHUIT IPOBOIUTCS B COOTBETCTBHH ¢ [lomokeHneM o TeKyIueit aTrectaruy odydaromuxcs oT 15 mas 2024r.
Texymas arTectanus B popme OaTbHO-PEHTHHTOBOH cucTeMs! (fganee - BPC) mpumMensieTcs At 00y9aromuxcst 0O4HOH (hOpPMEI
o0yueHus.

B pamkax BPC ycnieBaeMocTb 00y9aromixcst M0 Ka>k10H JUCIUILIMHE OLCHUBAIOT CIEAYIOIINE BHbI KOHTPOJIS: TEKyIHi KOHTPOIIb
(TK), npomexxytounstii kKoHTpois (1K), aktuBHOCTE (A) 1 nToroBeri KoHTpois (MK). Cnaga 3adera/sx3aMeHa 00s3aTeNIbHA TIPH
JKEeJITAaHUH 00YJaIOIerocs MOBBICUTH UTOTOBBIN PEUTHHTOBBIN OaJT MIIH €ClU CTyAeHT He Habpan no bPC MuHNManbsHOE KOJIHYECTBO
6amtoB (51 6amn).

INepuonuunocts nposeaenus TK u IIK:

- TeKyLIU{ KOHTPOIb — 3 3a CEMECTD;

- IPOMEXKYTOUHBIH KOHTPOJIb — 3 3a ceMecTp.

TEKYIUNA KOHTPOJIb Ne 1 (ot 6 10 10 Gamios);
BAPUAHT Ne 1

1. PaccuntaTh SKBUBAJEHTHYIO MacCy CIEIYIOMNX COCUHCHHUI:
H3BO3, NaH2PO4

2. 1 T ABYXBaJIGHTHOTO METaJlJIa BHITECHSET U3 PacTBOpa
MeIHOU conu 2,61 T Menu. Beruucinte SKBUBaJICHTHYHO

¥ aTOMHYIO MacChl M Ha30BUTE METAJUI, €CJIN SKBUBAICHTHAS
Macca Menu paBHa 31,8 r/MoJb.

BAPUAHT Ne 2

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:
P205, CaOHNO3

2. BerancnuTe 3KBUBaJICHTHYIO MacCy METallia, €CJIH €r0 OKCH
cogepxkur 19,66 % xucnopona.

BAPUAHT Ne 3

1. PaccunraTh SKBUBAJICHTHYIO Maccy CIEIYIOLMX COCTUHEHUI:
Fe(OH)2, Ba(NO3)2

2. 10 r MeTansa BBITECHSIOT U3 KUCIOTHI 5,6 71 BOJOpOIa,
U3MEPEHHOro 1py H.y. HaliTh 5KBUBaJIeHTHYIO Maccy MeTallla.

BAPUAHT Ne 4

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:
PbS, CuOHCI

2. OmnpenenuTe SKBUBAICHTHYIO Maccy MeTallia, eciu

ero coeguHeHue ¢ GTopoM conepkut 87,5 % merania.
DkBuBaJIeHTHAas Macca ¢pTopa paBHa 19 r/MoJIb.

BAPUAHT Ne 5

1. PaccuntaTh S5KBUBAJCHTHYIO MacCy CICIYIOMINX COCIHHCHUI:
Si02, K2HPO4

2. 13 2,4 r merama nomydeHo 4,8 r cynb(uaa Merania.
OKBHMBaJICHTHAsI Macca cepbl paBHa 16 r/monb. Haiinure
SKBHUBAJICHTHYIO MaccCy MeTajuia.

BAPUAHT Ne 6

1. PaccunTtaTh SKBUBaJICHTHYIO MacCy CIEIYIOIINX COeTUHEHUI:
Ca(OH)2, Al2(SO4)3

2. IIpu pacTBopenuu B kuciore 11,9 r meTaiia BeIACIUIOCH
2,24 n Bo0pOia, U3MEPEHHOTO IpH H.y. Ornpenenure
SKBUBAJICHTHYIO Maccy MeTajuia.

BAPHUAHT Ne 7

1. PaccuuraTh S5KBUBAJIEHTHYIO MacCy CIEIYIOLIUX COCAUHECHUI:
HNO3, Fe(NO3)3

2. OJHO ¥ TOXKE KOJTHYECTBO METaJlIa pearupyeT 0e3 ocraTka

¢ 0,4 r kucnopopa u 0,8 apyroro snementa. Halinute
SKBUBAJICHTHYIO MacCy 3JIE€MEHTa.




BAPUAHT Ne 8

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLINX COCTUHEHUI:
NH4Cl1, MgOHBr

2. Ha mefitpanmmsanuro 19,6 r kucioTsl Tpedyercst 16 T

ruapokcuaa Hatpusa. OnpenenuTe SKBUBAJCHTHYIO MacCy KHCIOTHI.

BAPUAHT Ne 9

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLIMX COCTUHEHUI:
H2S04, NaHSiO03

2. Ilpu coxuranuu 1,8 T TpexBaJIEHTHOTO METaJIa MOJIy4eHo 3,4 T
ero oxkcuga. Halinure SKBUBaJEHTHYIO M aTOMHYIO MAacChl METajLIa.

BAPUAHT Ne 10

1. Paccunrarh 5KBUBaJICHTHYIO MacCy CIIEAYIOIINX COCTUHEHHUMN:
Zn(OH)2, FeSO4

2. OmpeznenuTe YKBUBAJICHTHYIO Maccy MeTanna, 0,12 r koroporo
BBITECHSIIOT M3 KUCIOTHI 112 M1 Bomopoja, M3MEPEHHOTO IpH H.y.

TEKYIHH KOHTPOJIb Ne2 (ot 6 10 10 Gasios);

BapuanT No 1

1. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOiT (hopme:
a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S04 —

2. Hanmmmre ypaBHEHHsI peaKIii B MOJIEKYJISIPHOW U HIOHHO-MOJIEKYJIAPHOH (opme.
VYkaxute cpeny pactBopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

Bapuant Ne 2

1. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH M HOHHO-MOJIEKYIISIpHOH (hopme:
a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl —

2. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIPHOH (opme.
Yxaxure cpeny pactBopa u pH:

a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

BapuanT Ne 3

1. Hanmmure ypaBHEHHS peaKiiiii B MOJIEKYIISIPHOH 1 HOHHO-MOJIEKYJIIpHOI (hopme:
a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 —

2. Hammummre ypaBHEHHS peakui B MOJICKYJISIPHOIN 1 HOHHO-MOJICKYJISIpHOH (opme.
Yxkaxure cpeny pactsopa u pH:

a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuant Ne 4

1. Hanmmmre ypaBHEHHS peaKiuii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI —

2. Hammumure ypaBHEHHS peakiUil B MOJIEKYJISIpHOI 1 HOHHO-MOJIEKyIsIpHO (hopme. Ykaxute cpemy pactBopa u pH:
a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —




Bapuanr Ne 5

1. Hanmmmre ypaBHEHHs! peakiuid B MOJICKYJIAPHON W HOHHO-MOJIEKYIIIpHOI (opme:

a) Na2S0O4 + BaCI2 —

6) KCN + HCl —

B) (NH4)2S04 + KOH —

2. Hanmmmre ypaBHeHHS peakiii B MOJICKYJIIPHOM U HOHHO-MOJIEKYJISIPHOI (hopMme. YKaxxkure cpexry pactBopa u pH:
a) NH4F + HOH —

0) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuanr Ne 6

1. Hanuimmre ypaBHEHHS PEAKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYIAPHOH (opme:

a) FeCI2 + Na2S —

6) CH3COOK + H2S04 —

B) CaCO3 + HNO3 —

2. Hanumure ypaBHEHMsI PEAKIHii B MOJICKY ISIPHOW M HOHHO-MOJICKYJIApHO# opMme. YkakuTe cpeny pactBopa u pH:
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuanr Ne 7

1. Hannmure ypaBHEHHS peaKiiii B MOJIECKYIIPHOH U HOHHO-MOJIEKYIISIpHOIT (hopme:

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH —

2. Hanummre ypaBHEHHsI PEaKIHii B MOJIEKYJSIPHOW M HIOHHO-MOJIEKYJIIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

BapuanT Ne 8

1. HanmmmmTe ypaBHEHUS peakyii B MOJIEKYJISIPHOH I HOHHO-MOJIEKYJIIPHOH (opMe:

a) H2504 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Harmmwure ypaBHEHUS peaKIiii B MOJIEKYJISIPHOW M HOHHO-MOJIEKYJISIpHOH opMme. Ykaxkute cpeny pactBopa u pH:
a) NH4CN + HOH —

6) FeCl3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

1. Hanmmmre ypaBHeHHs! peakiyii B MOJICKYJIAPHON U HOHHO-MOJIEKYIIIpHO# (hopMme:

a) CuSO4 + NaOH —

6) NaOH + H2S04 —

B) CaCO3 + HBr —

2. Hammmre ypaBHEHUsI PEaKIMid B MOJICKYJISIPHOW M HOHHO-MOJICKYJIIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:
a) KNO3 + HOH —

6) CrCI3 + HOH —

B) (NH4)2SO4 + HOH —

Bapuant Ne 10

1. Hanmmure ypaBHEHHs peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOi (hopme:

a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2S0O4 + NaOH —

B) HI + KOH —

2. Hanmmmre ypaBHEHHsI PEaKIHii B MOJIEKYJISIPHONW M HIOHHO-MOJIEKYJISIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCl2 + HOH —

TEKYIIMH KOHTPOJIb Ne 3 (ot 6 10 10 6amios)
BAPUAHT Ne 1
Makxc.6amn
Ha ocHOBaHMU 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO (PHUIIUCHTHI, yKa3aB OKUCIHTENb H BOCCTAHOBHUTEIb
a) NaBr + PbO2 + H2SO4 —PbSO4 + Na2S04 + Br2 + H20
6) CI2 + KOH — KCI + KCI03 + H20
Omnpenenure TUI MPUBEICHHBIX BBIIIE OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIHA

BAPUAHT Ne 2
Makc.6amn




Ha ocHOBaHHNM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(HUINCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb
a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20

0) K2S0O3 — K2S04 + K2S

Omnpenenure TUI NIPUBEJCHHBIX BEIIIEC OKICIHTEIFHO-BOCCTAHOBUTEIBHBIX Pe-aKIUH

BAPUAHT Ne 3

Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3 (DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20
6) I2 + KOH — KIO3 + KI + H20
Omnpenenure TUI MPUBEICHHBIX BBIIIEC OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PE-aKIIUiA

BAPUAHT Ne 4
Makxkc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHH PACCTaBUTh KO3 (DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEITb

a) KCrO2 + KOH + Br2 — K2CrO4 + KBr + H20
6) H3PO3 —PH3 + P205 + H20

OnpenenHTe THUII IPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 5
Makc.6amn
Ha ocHOBaHHMM 3JICKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3(D(DUITMEHTHI, YKa3aB OKKCIUTEIb U BOCCTAHOBHUTEIb

a) AsH3 + 02 — As203 + H20
6) C12 + KOH —KCIO + KCI + H20

Onpe,ueJmTe THUI MIPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 6
Makc.0amn
Ha ocHOBaHNM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3((DUINCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) H2S + HIO3 — S + 12 + H20
6) KCIO3 + HCI — CI2 + KCI1 + H20

Onpez[enI/ITe THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKquI

BAPHUAHT Ne 7
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPABHCHUH PACCTaBUThH KOG DHUIIUCHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEIH

a) H202 + KMnO4 — MnO2 + KOH + O2 + H20
6) KNO3 — KNO2 + 02

OHpeZ[eJ'II/ITC THUII IPUBCACHHBIX BBIIIC OKUCIIUTCIIbHO-BOCCTAHOBUTECIIBHBIX pe-aKuHﬁ

BAPHUAHT Ne 8
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3 (DUITMCHTHI, YKa3aB OKHCIUTEIbh U BOCCTAHOBHUTEIb

a) PbO2 + HCI — PbCI2 + CI2 + H20
6) HIO3 + HI — 12 + H20

Onpe,ueJmTe THUI MIPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 9
Makc.0amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACcCTaBUTh KOI(D(DUIIMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb

a) KMnO4 + HCl — CI2 + MnCI2 + KC1 + H20
6) HCIO3 —ClO2 + HClIO4 + H20




OnpezLeJmTe THI MTPUBEICHHBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pe-aKIII/Iﬁ

BAPHUAHT Ne 10
Makc.6amn
Ha ocHOBaHHMM 3JICKTPOHHBIX YPAaBHEHHUH PACCTaBUTh KO3(D(DUITMEHTHI, YKa3aB OKKCIUTEIb U BOCCTAHOBHUTEITb

a) H202 + CrCI3 + KOH — K2CrO4 + KCI1 + H20
6) Cul2 — Cul + 12

Onpez{eJmTe THUI MTPUBEICHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pe-aKI_[I/Iﬁ

[TPOMEXXYTOYHBIN KOHTPOJIb Ne 1 (ot 9 10 15 Gamios);

Bapuant Ne 1

1. CocTaBbTe MOJNHYIO 3IEKTPOHHYIO (opMyity 3memenTa Ne 85. HazoBUTE 3TOT 3JIeMEHT M yKaKHTE, B KaKOM IIEPHOJE,
TPYIIIE ¥ NOATPYIIIIEe OH HAXOANUTCS, K KAKOMY CEMEHCTBY OTHOCHTCS M Ha KAKIX YHEPTeTHUECKIX YPOBHSIX U MTOYPOBHAX
HAXOJATCA €0 BaJICHTHBIC YIEKTPOHBL.

2. Uro Takoe 6- u - cBsi3u? M300pa3uth reomeTpudeckyto cxemy obpazoBaHus moiekyn H2 u N2. Ckonbko ©- U - CBs3EH
B ATHX MOJIEKyJax?

3. TemoBoit addexr peaximu C(x) + 2 N20(r) — CO2 (1) + 2 N2(r) paBen + 560 k/>x. Beraucnaute craHmapTHYIO
sHTanbnu0 o0pazoBanus N20, ecnu AHCO2 (r) =-393, 5 kI>/MOb.

4. Kak crnenyeT n3MeHHUTDh JaBJICHUE ra30BOM CMECH Ui TOTO, YTOOBI YBEIHMUUTH CKOPOCTh PEAKIIUU 25802 (r) + O2 (r)
—2S03 (r) B27paz?

5. BeruncnuTs TeMneparypHbIid K03((GHIUEHT CKOPOCTH PEaKUUy, €CIIU MPHU MOBBIIIEHNH Temmepa-Typsl Ha 40 °C peakius
yckopsieTcsi B 16 pa3.

6. Kak cMecTuTh BI€BO paBHOBECHE PEAKIUU

N204 (r) [ 2NO2 (r) — 184,6 kJ[x?

BapuanTt Ne 2

1. CocTaBbTe MOJHYIO MIIEKTPOHHYIO (popMymy #oga U rpaduUuecKylo cXeMy pacIpeesieHus ero JIEKTPOHOB 10
SHEPreTHUECKUM sSueiikaM B HOpMaIIbHOM U BO30Y>KI€HHOM COCTOSHUX. Kak BIusieT creneHs BO30YK/ICHUS NEKTPOHOB Hoja Ha
€ro BaJICHTHOE COCTOsIHUE?

2. Kakue THITBI XUMHYECKOH CBSI3U HMEIOT MecTo B Moliekynax CO2, C12? M300pa3uTh reoMeTpude-CKOe CTPOCHUE
MOJIEKYI ¥ CXeMBI IepEKPBIBAHHS HJICKTPOHHBIX 00IaKOB.
3 Paccuurats sHTanenuio obpasosanust HCI, ucxons u3 TepMOXUMHUECKOTO YpaBHEHUS

4 HCI (r)+ O2(r) = 2 H20(r) + 2 CI2(1),
ecm AHx.p. = -114,2 x/I)x, AHH20(1) = -241,8 x/I>x/Monb

4. Kak mamenurcst ckopocts o0patHoit peakuuu N2 (r) + O2 (1) [ 2NO (r), ecnu yBenuuuTh aBleHUE B 2 pasa, a
TeMIepaTypy OCTaBUTb MOCTOSIHHOMN?

5. Kak u3MeHuTcst cKOpocTh peakiuu Mpu noHmwkeHuu temmneparypsl ¢ 80 °C no 50 °C, ecnu TeM-nepaTypHbIi
KO3 (PUIIIEHT CKOPOCTH PeaKiy paBeH 27

6. B xakoM HampaBIeHUHM CMECTUTCS PaBHOBECUE PEaKLUH

2CO (r) + 02 (r) [12C0O2 (1) — 566 x/]x

a) TIPY TIOHW)KEHUH TEMIIEPATYPHI;

0) py MOHIKEHUU AaBJICHUA?

Hanumute BhpakeHHE KOHCTAHTBI PABHOBECHS 3TOM PEaKIIHH.

Bapuant Ne 3

L. Kak u3MeHSFOTCS CBOMCTBA p- 3JICMEHTOB C YBEIWYCHHEM 3apsIOB SIep X aTOMOB:

a) B TIpeJieTIax JaHHOTO Ieprofa; 0) B mpeaenax JaHHoH rpymmsl. OTBET MPOMILIIOCTPUPOBATE IIPU-MEPaMH.

2. Kaxk ob6pasyercs nonHas cBa3p? Kakue ameMeHTHI cliocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH MpU-MEpHL.

3. CKOJIBKO TEIUIOTHI BBIICIUTCS MpH OkucieHn: 103 1 aMMuaka, H3MEPEHHOTO MPH HOPMANbHBIX YCIOBHSX, IO PEAKIIHU:
4NH3 (r) + 502 () =4NO (r) + 6H20 (1), AH°=-904,8 k[l

4. Kak u3zmenwurcst ckopocts npsimoii peakimu 2CO (1) + O2 (1) [ 2CO2 (T), ecnu AaBIeHNUE B CUCTEME YBEJIUYHUTH B 4

pasza?

5. BbIaucinTh TemreparypHblid K03()(OUIMEHT CKOPOCTH PEaKIUK, €CIH MpHU MOBBIIIeHUH Temrepa-Typsl ¢ 10 °C mo 70 °C

CKOPOCTb PeaKi1u Bo3pocia B 729 pas.

6. Kaxumy u3MeHEHUSIMU TeMIIepaTyphl, JaBICHUS U KOHIICHTPAIUU MPOAYKTOB PEAKIMH MOXKHO CMECTUTh PaBHOBECHE B

CHCTEME BIIEBO?
2H2 (r) + 02 (1) [1 2H20 (r) + 483,6 x/Ix

Bapuant Ne 4




1. Kakue >neMeHTBl MepHOANYECKOW CUCTEMBI MPEACTABIAIOT COOON caMblif aKTUBHBIM METAJI U CaMblii aKTUBHBIN
HemeTan? JlaTh OOBSICHEHHS U COCTABUTH MOJIHBIC dJICKTPOHHBIE (POPMYJIIBI ATHX DJIEMEHTOB.

2. N300pa3uts crpykrypHble dopmyis! coequaernit K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTele-HH OKHCICHHOCTH
3JIEMEHTOB B TUX cOeUHEHUAX? Kakue THUIIBI XUMHYIECKHX CBA3eH HMEIOT MECTO B X MOJEKyIax?
3. BbIUMCINTD, CKONBKO TEMJIOTH BBIACTUTCA Npu oOxkure 1 kr cynbduaa HUHKA [0 PEAKIHU:

27ZnS (k) + 302 (r) = 2Zn0 (k) + 2S02 (1), AH°=-943,6 ]k
4. Bo ckompko pa3 3amemmures npsamast peakuust  3H2 (t) + N2 (1) [ 2NH3 (1) €CJIU JIaBJICHUE B CHUCTEME yNajeT B 2
pasa?
5. Ha ckonbko rpajycoB Haj0 YBEIMYUTH TEMIIEPATypy, YTOObI CKOPOCTh PEaKLUH BO3pocia B 27 pas, eciiu
TeMITepaTypHBI KO QUITIEHT CKOPOCTH PeaKiy paBeH 37
6. B xakoM HanpaBlIeHUM CMECTUTCSI PABHOBECUE PEAKLUU

2CO (r) U CO2 (r) + C (1) — 172,5 [Ix
a) MU TIOBBINICHUN JTaBJICHNUS;

0) Ipy NOHIKECHUH TEMIIEPaTypPHI;

B) MpH MOBBIIEHNH KoHIeHTpauuu CO27?

Bapuant Ne 5

1. N300pa3uts pacipeneneHne 3JIeKTPOHOB MO KBAaHTOBBIM SYeHKaM B aTOMax aproHa, KambIws, docdopa.

2. [IpuBecT mpuMep MOJEKYJIbl ¢ Sp2- THOPUAN3ALUEH AIEKTPOHHBIX 00sakoB. Kakol yrona Mexmy CBA3SMHU B OTOH
Moutekyie? V300pa3nuTh ee pocTpaHCTBEHHYIO CXEMY

3. Omnpenenuts SHTANBINIO 00pa3zoBanusa CS2, ucxons M3 ypaBHEHHS

CS2+302— CO2+ 2502 + 1100 xIx,
eciiu AH CO2 (r) = - 393 xJI»/ mosib, AH SO2 (1) = - 297 x/]x/ MoJb

4. Kak m3MeHuTCcsl CKOpOCTh pEaKIUu 2NO (1) + C12 () [J 2NOCI (1) [IpYU yBEIMYEHUU KOHLEH-Tpanuu NO B 2
paza?

5. Kak u3MeHuTCst CKOpOCTh peakiyu Mpu nosbimeHnn temmnepatypsl ¢ 0 °C go 50 °C, ecnu TeM-niepaTypHbIit
K03()(DUIIMEHT CKOPOCTH PEaKIUH paBeH 37

6. B xakoM HamnpaBJIEHUM CMECTUTCSI PABHOBECUE PEaKLIUU

N2 (r) + 02 (r) J 2NO (1), AH° > 0
a) TIpY MTOBBILICHHH TEMIIEPATYPBI;
0) pY TOHVDKEHWH JTaBIICHUS?
Hanmmmte BeIpaykeHHe KOHCTaHTHI PAaBHOBECHS ATON PEaKIUH.

Bapuant Ne 6
1. BaneHTHBIC 2JIEKTPOHBI aTOMOB 3JEMEHTOB ONHCHIBAIOTCA (popMymamu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH JI€MEHTHI U COCTaBBTE MOJHBIE IEKTPOHHBIE ()OP-MYIIbI KX aTOMOB.
2. ITpuBecTH mpuUMepsl MOJEKYN BEILECTB, B KOTOPBIX aTOMBI COEUHSIINCH Obl KOBAJICHTHOM MOJSPHOI U HEMONAPHON
CBS3BI0. 11300pa3uTh CXEMBI CTPOCHHUS STHX MOJIEKYIL.
3. Berancnnts sHTanBIN0 00pazoBanus mpornana C3H8 ucxons n3 ypaBHEHHS €ro CrOpaHUS

C3HS(r) + 502(r) = 3CO2(r) + 4H20(1), AHx.p. = -2043,9 ]Ik,
eciin AHCO2(r) = -393, 5 x/Ix/monb, AHH20(r) = -241,8 x/[»/Mob:
4. PaccunTaiite ckopocts xummdeckoit peakmuu  2NO (1) + O2 (r) — 2NO2 (1), eciau KOHIEHTpa-IIMN BEIeCTB
cocraBisitot: [NO] = 0,02 mons/m; [02] = 0,03 Mons/i;
[NO2]=0,01 momas/n

5. Brramcnnuts TeMmepatrypHbId Ko3()(GUINEHT CKOPOCTH PEaKIHH, €CJU MPH MOBBIMICHUN TeMmne-paTypsl Ha 30 °C
CKOPOCTb PeaKlMK Bo3pocia B 64 pasa.
6. Kaxumu u3MEeHEHUsIMU TeMIIEpaTyphl, JaBleHUs U KOHLEHTpauu [O2] MOKHO CMECTUTH BIIPABO PaBHOBECHE PEAKIIUU

2802 (r) + 02 (r) [1 2803 (1) + Q ?

ITPOMEXXYTOYHBII KOHTPOJIb Ne 2 (ot 9 10 15 6asios);

Bapuant Ne 1

I. Jaiite onpenenenue pacTBopa, pacTBOPUTENS, PACTBOPEHHOTO BeliecTBa. OnpeaenuTe pacTBOPU-TEIb U PaCTBOPEHHOE
BEIIIECTBO B paCTBOpE, MOJydeHHOM Ipu cMemuBanuu: a) 100 r Boas! u 200 T caxapa; 6) 200 r Boas! u 100 r aneToHa.

2. Kak obecrieunts ycioBus, 3amemstomue ruapoin3? Kak yckoputs ruapoinu3?

3. Omnpenenuts pH u pOH pactBopa, coxepxkamiero 6,75¢10-10 mons/m OH™.

4. PactBop, B 200 M1 koTOpOro HaxoauTcs 3 T Heanekrponura, obnanaer npu 20 0C ocmorudeckuMm nasienuem 500 klla.
Omnpenenure MOJIEKYSIPHYIO MacCy BEIIeCTBa.

5. Ha ckonbpko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3st C6H1206?
D6ymnmuockonuueckas koHctanrta soasl E = 0,52 °C.

6. PactBop, conepxkammii 0,265 r Na2CO3 B 100r Boubl, kKpuctammusyercs: npu temneparype -0,13 °C. Beruncnurhb

Kaxyurytocs crenedb nucconnanuu Na2CO3 B atom pactBope. Kprockonuyeckast koncranta Bojsl K = 1,86 °C.

Bapuant Ne 2
1. Kak mu3MeHsieTcsi pacCTBOPUMOCTh Ta30B B )KHJKOCTSX C MOBBIIICHUEM Temreparypsl? C MOBBIIIC-HUEM JTaBICHUS?
2. Uro Takoe PIEKTPOIUTUIECKAs AUCCOLMAIMS U KaK 3aBHCUT JTOT MPOIECC OT HOHU3UPYIOUIEH CHIIBI PAaCTBOPHUTENS U

XapakTepa XMMHYECKOHN CBSI3H B MOJIEKYJIE dJIeKTpoauTa?




3. Uemy paBHbI KoHIeHTparu noHoB H+ u OH™ B pacTtBopax, pH xotopsix pasen: a) 2,0; 6) 7,0; B) 11,07

4. BbIyrciuTh OCMOTHYECKOE JaBJICHHUE PacTBOpa, cojepkamiero B 1,4 i1 63 r rmoko3sl C6H1206 npu 0 °C.

5. BrruncnuThk TeMreparypy KpuCTaJLTH3alul pacTtBopa, conepsxkamiero 20 r caxapa C12H22011 B 400 r BogsI.
Kpuockomnuueckas koncranta Boasl K = 1,86 °C.

6. PactBop, cogepxkammii 2,5 T NaOH B 200 r Boasl kunut npu temmneparype 100,31 0C. Haiiaure mist aToro pactsopa

n3otoHnueckuit koaddumument. EH20=0,52.

BapuanT Ne 3

1. Kak npupopma pacTBOpHTEIS U PaCTBOPEHHOTO BEUIECTBA BIUSAIOT HAa pacCTBOPHMOCTH? B KakoM pacTBopmTelie — BOJE MIIH
6eH3o0me — OyAyT JydIe pacTBOPATHCSA aMMHaK u cepoyriepoy CS2?

2. Jaiite onpeneneHus CleAyOMUM TEPMUHAM: JIEKTPOIUTHYECKAsT TUCCOLMALMS, IIEKTPOIUTHI, HEAEKTPOIUTHI,
KaTHOHBI, aHUOHBI. [IpuBeauTe NpUMEpPhl COOTBETCTBYIOIINX BEILIECTB.

3. Ornpenenuts koHneHTpanuo noHoB OH™ B 0,01 M pacrtBope ruapokcuna ammonuss NH4OH, ecnu Knuce = 1,77  10-5.
4. Haiiti ocMoTHYeckoe AaBlIeHHE pacTBopa, coiepskamero B 2 1 18,4 r munepuna C3H8O3, mpu 27 °C.

5. Brrunciiute Temmneparypy 3amep3aHusi pactBopa, coaepkaiiero 20 r caxapa C12H22011 B 400 r Boxsl. KH20=1,86

6. BrruamennTs kaxymryrocs creneHs auccormann ximopuaa kanus KCl B pactBope, comepxaniem 4,47 r KCI B 100 T Boxsl,
€CJIN 3TOT pacTBOp Kpucrauusyeres npu -2 °C. Kpuockonuueckas koHctanTa Boasl K = 1,86 °C.

Bapuant Ne 4

1. Yro Ttakoe auarpamMma cocTosiHUs BOjbl? KakoBO arperatHoe COCTOSIHHE BOJABI MPHU ClieAyro-mux ycnosusx: a) T = 293 K,
P =100 Ia; 6) t =50 °C, P =200 ITa?

2. Uro Takoe KOHCTaHTa qucconuanun? Kax cBsi3aHa KOHCTaHTa AMCCOIMAIMU CIA0BIX SIEKTPOIIUTOB CO CTENEHBIO HX
aucconuanun?

3. Haiitu crenens aucconuanyy cepoBOAOPOIHON KMCIOTHI IO nepBoi crynenu B 0,1 M pac-TBope, €ciy KOHCTaHTa
JIMCCOLIMALIMK IJIs 3TOM cTyneHu paBHa 1,1¢10-7.

4. ITpu 0 °C ocmotuyeckoe naBneHue pactBopa caxapa C12H22011 paBao 3,55¢105 Ila. Cxomnb-ko TpaMMOB caxapa
conxepxkurcs B 1 1 pactBopa?

5. Ipu xaxoit mpubmM3uTENEHO TeMmneparype Oyner xkumners 40 %-HbIit pacTBop 3THIOBOTO criupta C2H50H B BOme?
D0yanuockonuueckas KoHcTanTta Boasl E = 0,52.

6. PactBop, conepxkammii 4 r K2CO3 B 250 r Bojgsl, 3amep3aet npu -0,520C. Haiiaure ass 3Toro pactBopa M30TOHUYECKUN

koaddurment. KH20=1,86

Bapuant Ne 5

1. IIpy oMMHAKOBBIX JIM TEMIEpaTypax KUIAT M KPHCTAJUIU3YIOTCST pacTBOpUTENb U pacTBop? Cdop-Mmynupyiite
COOTBETCTBYIOIIIHE 3aKOHEI.
2. Uro Takoe M30TOHHYECKHH KOA(QUIMEHT U KaKk OH CBA3aH CO CTEMEHBIO JUCCOIHMAIMY 3JIEKTPO-IHTA U YHCIOM HOHOB,
Ha KOTOpBIE pacnasaeTcs B BOJHOM pacTBOpE ero Mojekysa?
3. KoncranTa nucconnannu oprodocdopHoii kiuciaorst H3PO4 no mepsoit crynenn pasHa 7,11¢10-3. IIpeneOperas
JccolManuei o ApyruM CTyIEHsM, BBIYUACIUTh KOHLIEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTHIL.
4. [Tpu xaxoii TemmepaType OCMOTHYECKOE NaBlieHHE pacTBopa, comeprkamiero 18,6 r anmwimaa COHSNH?2 B 3 1 pactBopa,
nocturuer 2,84+105 I1a?
5. KaxoBa Temmneparypa KumeHus pacTBOpa HedJeKTposinTa, coaepskamiero 3,0141023 mMonekyn B JTUT-pe BOIbI?
D0ymnmnockonuueckas KoHcTanta Bogsl E = 0,52 °C.
6. Ipu kakoit Temneparype Oyner kunets 1 m pactBop NaCl, eciu crenenp aucconnanuu NaCl pasHa 84%?. EH20=0,52

Bapuant Ne 6
1. [epeuncnure Qusmueckne cBOWCTBA BOABL. Kakwe M3 3THX CBOWCTB aHOMAaJbHBI? B WeM mpuunHa WX aHOMAJIBHOCTH U
KaKoBa poJib aHOMAJIN{ BOJBI B IpUpoje?
2. Yro Takoe CTENEHb AUCCOLMALMU M KaK OHA 3aBUCUT OT KOHLEHTpalUu pacTBopa?
3. Bo ckonbko pa3 xoHmeHTpanus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbimie, yem B 1 H. pactBope H2SO04 (o =
51 %)?
4. Paccuntare MOJNEKYJSIPHYIO MacCy HEdJIEKTPOJIUTA, €ClId B 5 J1 pacTBOpa COAEPKUTCA 2,5 T HEdJIEK-TPOJUTa, a
ocMoTudeckoe nasieHue 3toro pacteopa mpu 20 °C pasHo 0,32+105 Ila.
5. Ha cxonbpko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D6ymnnockonuueckas koHctanta soasl E = 0,52 °C.
6. PactBop, coaepxkammii 1,7 T xnopuaa nuaka ZnCl2 B 250 r Bojbl, KpucTauuayercs: npu temme-parype -0,230C.

Omnpenenure KaXyIIyocs crenes qucconuanun ZnCl2 B sTom pactsope. KH20=1,86
Kputepuu ouenku:

- OLIEHKAa «OTJIMYHO» BBICTABIIAETCA CTYEHTY, €ClIi OH Habpai 15 6annoB

- OLICHKA «XOPOILIOY» BBICTABISIETCS CTYACHTY, €CIIH OH HaOpan 12 6anios

- OIIEHKA «YJOBJICTBOPUTENEHOY BEICTABIACTCA CTY/ICHTY, €CII OH Habpan 9 6amros

- OLICHKA «HEYAOBJIECTBOPUTEILHO) BBICTABISIETCSA CTYACHTY, €CIM OH Habpai MeHee 9 GaysioB.

[IpomexyTounblii KOHTpPOJIb 3 — BhInosIHEHUE PT'P
PacueTHo-rpaduueckas padota (PI'P) Ha Temy «Xumudeckue pacuetbi». [lenbto BeimonHenus PI'P sBisi-eTcst 3akperienne

TCOPCTUUCCKUX 3HaHI/II71, BBIHOCHUMBIX Ha CAMOCTOSATCIIBHYIO pa60Ty CTYACHTOB, ITO3BOJIAIOIINX OCBOUTDH CIICHUAJIBHBIC pa3acyIbl
JUCIHUIIIINHBI.




Bompocs! i mpoBeieHns IPOMEXyYTOUHOH aTrTecTaruu B popme rx3amena (MK):

1. OCHOBHBIC 3aKOHBI XHUMHU: 3aKOH COXPaHEHHUS MAcChl U SHEPTUH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPAaTHBIX
OTHOIICHMI, 3aKOH YKBHBAJICHTOB.

2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH 00bEMHBIX OTHOLICHUH, 3aKOH ABOTAJIpO M €ro CIeICTBHS. MEeTOIbl ONpeaeeHHs
MOJIEKYJIIPHBIX MacC ra30B.

3. [Teproauueckuit 3akoH U nepuoauueckas cucrema J[.M. Menaeneesa. [lepuoibl, Tpymibl ¥ MOA-TPYIIIIBI IEPUOINYECKON
cuctembl. CBA3b CTPOCHHUS aTOMa C TIOJI0KEHUEM 3JIEMEHTOB B IIEPUOINYECKOM CHCTEME.

4. Crpoenne aroma. [Toctynater bopa.

5. KBaHTOBBIC UHCIa, UX QUSHMYECKUH CMBICII.

6. DJIeKTpOHHAsT OpOMTANb M «KBaHTOBas sueiikay. [Tpuaium [Maynm. [Ipasmmo XyHpa.

7. CewmelicTBa s-, p-, d- i f- 377eMCHTOB B NMEPHOANIECKON CHCTEME 3IEMEHTOB. DJIEKTPOHHBIE (POP-MYIIBI JIEMEHTOB.
8. 3aBHCUMOCTbH CBOMCTB aTOMOB OT CTPOEHHMS MX DJIEKTPOHHBIX 000J0YeK. DHEPrus MOHU3ALUH U CPOJCTBO aToOMa K
SNIEKTPOHY.

9. THIIBI XUMUYECKOM CBSI3HM, UX OCOOCHHOCTH.

10. Xumuueckas CBA3b U €€ OCHOBHBIE XapaKTEPHCTUKH.

1. KoBanenTHas xumudeckas CBsA3b, €€ pa3sHOBHIHOCTH. MeTos BalleHTHBIX CBs3eil.

12. Crioco0b1 00pa30BaHs KOBaJCHTHONH XMMHUYECKOH CBS3H.

13. I'mOpuan3anus aTOMHBIX SJIEKTPOHHBIX OpOuTaneil u e€ BHUIBIL.

14. [MonspHOCTH XMMUYECKON CBSI3H. DIEKTPUUECKH MOMEHT AMIIOJNS MOJIEKYJIBI.

15. Honnas cBsi3b, € ocobeHHOCTH. CTENEeHh HOHHOCTH CBSI3H.

16. BopoponHas cBsi3b, €€ 0COOCHHOCTH W BIUSHHE Ha CBOWCTBA BEIIECTB.

17. Tepmoxumusi, ee OCHOBHBIE OIpeAeNeHns. 3akoH ['ecca U ero ciencTBue.

18. BHyTpeHHsIs1 S5HEpIUst U SHTANBNHA. DHepreTndeckie 3PpGEeKTsl XUMHIECKUX MPOLECCOB.

19. Maxkpo- ¥ MHKPOCOCTOSIHHE BEIIEeCTBa. BepOsSTHOCTh COCTOSIHUSI CUCTEMBI M SHTPOIIHS.

20. HampaBieHHOCTH caMOIPON3BOIBHOTO NMPOTEKAHUS XHMUYECKUX peakiuid. Dueprus ['uboca.

21. Xumuueckas kuHeTHKa. CKOpOCTh XUMHMUYECKUX PEAKIMi B TOMOTEHHOH M TeTEepOTreHHOH CHUCTe-Me.

22. BrausiHre npuposabl pearupyromuX BELMECTB U TEMIIEPATYphl Ha CKOPOCTh XUMHUYECKOH PEaKIHH.

23. BnusHue katanu3aTopa Ha CKOPOCTh XUMHUYECKOH peakiuu. MexXaHu3M JelCTBUs KaTaau3aTropa.

24. O6parnmMele 1 HEOOpAaTUMBIE XUMHYIECKHE PEAKIUU. XUMHUIECKOe PaBHOBECHE.

25. Cwmemenue xumuueckoro paBHoBecus. [Ipunuun Jle [laTenbe.

26. Bopna, eé ¢usnueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJIBI.

27. AHOMasbHbIE CBOWCTBA BOJBI, UX IIPUYUHA U POJb B IIPUPOAE.

28. PactBopsl. ['maparnas Teopus .M. Menneneesa. TemnoBsie 3¢ dekTs pacTBOpeHHUSI.

29. PacTBOpUMOCTB TBEPBIX BEIIECTB B XKUAKOCTSIX.

30. PacTBOpuMOCTD Ta30B B JKHUIKOCTSX.

31. KoHuenTpanus pactBopoB, €€ BUIBL.

32. OcMoc, 0OCMOTHYECKOE AaBlICHHE pacTBOpoB. 3akoH Bant — ['odda s pacTBOPOB HEINEKTPOIH-TOB U JICKTPOJIUTOB.
33. INoHmKeHne maBiIeHNs HACBHIIIEHHOTO Iapa paCTBOPHTEINS HAJ pacTBOPOM. 3akoH Payis mis pac-TBOPOB HEDJIEKTPOJIHMTOB
1 3JIEKTPOJIUTOB.

34. INoBeIIeHNE TeMIepaTyphbl KUIIEHUS PacTBOPOB. 3akoH Payist 1is pacTBOPOB HEIIEKTPOIUTOB U 3NEKTPOIUTOB.

35. IonmxkeHnne TeMneparypsl KpUCTAIIM3alMKA PacTBOpa. 3akoH Paymst 1 pacTBOPOB HEINEKTPO-IUTOB U 3JIEKTPOIUTOB.
36. Teopus >MEKTPOIUTUIECKON TUCCOLHAIIUH.

37. IMpumennmocts 3akoHOB BanT — T'odda u Payns x pacTBopam 37I€KTPOIUTOB.

38. Crna0ble 3JIEKTPOJIUTHI, UX JUccolnManus. 3akoH pazbaeneHus OcTBanbaa.

39. CUIIbHBIC AJIEKTPOJIHTHI, UX AUCCOIUAINS. AKTUBHOCTH MOHOB.

40. Peakiui nOHHOTO OOMEHa B pacTBOPAxX AJICKTPOIHUTOB. Y CIOBHS HEOOPATHMOCTH PEAKIIHH.

41. DNEeKTPONUTHYECKasE AUCCOLHUANNs BoJbl. HelTpaibHbie, KUCIBIE U IIEJIOYHBIE PACTBOPHI.

42. Bonoponnsriii nokazarens. [lkana pH, meroas! onpenenenust pH.

43. I'mpponus, ero KONMMYEeCTBEHHBIE XapaKTEPHUCTUKA. 3aBHCHMOCTH THIPOJIN3a OT KOHIICHTPAMU M TeMIEPaTyphl pacTBopa.
44. I'unponus conei u ero BUABI (Ha IpUMepe YPaBHEHUH THIPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucrepcHble CHCTEMBI, UX KIacCH(UKaLMs 110 arperaTHOMY COCTOSTHHIO (a3.

46. JlycniepcHBIE CHCTEMBI, X KITacCH(UKAIMS 10 CTENICHU THcIepcHOCTH. CBOOOIHO- U CBA3HOAWC-TIEPCHBIC CHCTEMBI.
47. YcToHYMBOCTh UCHEPCHBIX cHCTeM. DaKTOPhl CTAOMIH3aUH AUCTIEPCHBIX CHCTEM.

48. CopOuust u e€ BUIBL.

49. Komounnsie pactBopsl. CTpoeHUE KOJIOUTHOM MUIIEIUIBI.

50. Koarynmsamus KOJUTOMIHBIX pacTBOPOB M (haKTOPHI, €€ BRI3BIBAIOIIHE.

51. Tunel OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaxiimu oxucnenus. BakHeline BocCTaHOBUTEIIH.

53. Peaxuun BoccraHoBneHus. BaxkHeHue OKUCIUTENIN.

54. OKHCIUTENBHO-BOCCTAHOBUTEIbHASL IBOMCTBEHHOCTD.

55. DIEKTPOXUMHYECKUE CHCTEMBI. DIEKTPOAHBIE MOTEHIUAIBI U PsIl HAIPSDKEHUH METalyIoB.

56. Kopposust meTaiioB u ee BUIBI.

57. MerToabl 3aUTEl OT KOPPO3UU METAILIOB.

58. INonsTre xumudeckoil uneHTudukanuy. KauecTBeHHbIE peaKi[i Ha MOHBI.

59. CocraBneHue ypaBHEHHI OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKLUi, peakiuil HOHHOro oOMeHa, THIPOIu3a colel.

6.2. TeMbl NHCEMEHHBIX PadoT




PacuetHo-rpaduyeckas pabota cTyJEHTOB 04HOM (hopMbI 00yUeHUS

PacueTtHo-rpaduueckas padota (PI'P) Ha Temy «Xumudeckue pacuetbi». [lenpro BeimonHeHus PI'P sBisieTcs 3akperuieHune
TEOPETHUYECKIX 3HAHUI, BRIHOCHMBIX Ha CAMOCTOSTENBHYIO paboTy CTyICHTOB, ITO3BOJIIOIINX OCBOUTH CIICIHATIBHBIC Pa3/IeIIbl
JUCIUITIAHEL

Brimonnsercst PI'P ctyneHTOM HHAMBHYAIBHO MO PYKOBOACTBOM MPENOJaBaTeis BO BHEAYUTOPHOE BpeMsl, CAMOCTOSTENHHO.
CpoK c/1aun 3aKOHYCHHOH pabOThI Ha MPOBEPKY PYKOBOIUTEINIO YKa3bIBaeTCs B 3a1aHnu. [locie mpoBepKu U T0pabOTKU yKa3aHHBIX
3aMeuaHni, paboTa 3ammuniaeTcs. [Ipy moIoKUTEIFHOM OIIEHKE BEIITOTHEHHOH CTyIeHTOM paboTe Ha TUTYJIFHOM JINCTE PabOTHI
CTaBHUTCS - "3aUTeHO".

6.3. IIpouenypa oueHuBaHUS

Petitunrosstit 6am1 no BPC 3a paboTy B ceMecTpe M0 JUCHUIIIMHE HE MOXeT npeBbiath 100 6amtos (min 51):
S=TK+IIK+ A

Pacnipenenenune komudecTBa OayIIOB IS MOTYUICHHUS 3a9€Ta WIH DK3aMeHa:
TK+IIK ot 51 10 85; A ot 0 10 15.

Ecnm npn n3yyeHn# AUCIMIUIMHGI yaeOHBIM TUTAHOM 3aIUIaHMPOBAHO BBIIONHEHKE pedepaTa, PI'P, kypcoBoro mpoexra (paboTsl),
TO JUIs1 MX OlleHKH BbiAensieTcs oauH [1K. Takue Bunpl paboT oneHnBarotes oT 15 1o 25 6amnos.

Craava paboT, 3aIUTaHIPOBAHHBIX YYCOHBIM ITAHOM, SIBIISCTCS 00SI3aTEIIBHBIM 3JICMEHTOM, HE3aBHCHUMO OT KOJIMYECTBA HAOpaHHBIX
6amroB o npyrum Bugam TK u ITK.

HezaBucumo ot pe3ynbraToB npeasiayiero stana koHTpodst B cemectpe (TK mnu I1K), oGyvaromuiics gonyckaercs K
CIEyIOUIEMY.

Ecnu oby4atommumiicst B KOHIIE ceMecTpa He HaOpai MUHAMaIbHOE KOJIm4ecTBO O0ayioB (51 6amt), To st Hero o0s3aTenbHbIM
CTaHOBSITCS:

- TIK — PI'P / kypcoBoii ipoekT (pabota) / pedepart, 3amIaHIPOBAHHbIA yu4eOHBIM TIaHOM. ECIIM NpH U3y4YeHUH JUCIUTUTHHBI
y4eOHBIM IUTAHOM HE YCTaHOBIICHO BBITIOJTHEHHE BBINIETICPSUUCICHHBIX padoT, TO BIONHAETCS oauH [1K, mpeaioxkeHHbIH
npernoaBareieM (HampuMep, YCTHBIM WM THCEMEHHBIN ompoc, pedepaT, TECTUPOBAHUE H T.I1.);

- UK — cnaua 3aueTa win 3Kk3aMeHa, B CPOKM, YCTAaHOBJICHHBIE PAaCIMCaHUEM MIPOMEXYTOYHOH arTectaiuy. OueHuBaHue
MPOU3BOUTCS MO MATHOATBHON IIKaie. B BemoMocTH B rpady «Kk3aMeHAIIOHHAS OIICHKa» BBICTABIISICTCS OI[CHKA IO
pesynbraram HK.

MaxkcumalibHoOe Kostn4ecTBo 0amio 3a PI'P / kypcoBoii poekT (paboty) / pedepar, 3ariaHUpOBaHHBIN Y4€OHBIM IJIAHOM PaBHO 25
(min 15). Ilepecyer 6aIOB B OIEHKY 10 MIATHOAIUTFHOM IKaJIe BEIIOIHACSTCS 10 Tabuuie 1.

Ta6muua 1 — Ilepecuer 6amoB 3a pedepar, PI'P, kypcoBoii mpoekt (paboTy) 1o 5-Tu 6aibHOM IIKaje
Petitunrosenii 6an  OueHka o 5-Tu OaJbHOM IIKalie

25-23 OTan4HO

22-19 Xopomio

18-15 Y 10BIIETBOPUTEIILHO

<15 HeynosnerBoputensHo

Kpurepun oueHKH ypoBHs c(hOPMUPOBAHHOCTH KOMIICTCHIIMI U BBICTaBICHUS 0aJLIOB 3a pedepaT, pacueTHO-TpadHuecKyto padoTy,
KYpPCOBYIO paboTy (IIPOEKT): COOTBETCTBHE COJEPKaHUs pabOTHI 3a1aHNI0; TPAMOTHOCTh H3JI0KEHHS M Ka4eCTBO O)OpMIICHHS
paboTHI; COOTBETCTBIE HOPMATUBHBIM TPEOOBAHMUAM; CAMOCTOSITEIIFHOCTE BBITOJHEHHUS Pa0OTHI, TITyOHHA IPOpaboTKN MaTepraa;
UCTIONb30BaHNE PEKOMEHJOBAaHHON U CIIPABOYHOI TUTEPaTyphl; IPABIIIFHOCTD BBITIOJIHEHHBIX PACYETOB U IpaUuecKoil yacTy;
000CHOBaHHOCTb U JJOKa3aTEJILHOCTh BHIBOJIOB.

Js pacdyera HTOTOBOM OLIEHKH MO AUCIUILTAHE HEOOXOAMMO UTOTOBBIE OaIIbI (S) MepeBecTH B MATHOAIIBHYIO KAy C
WCTIOJIb30BaHUEM TaOJIUIBI 2.

Tabnuma 2 — [lepecueT UTOTOBBIX 0AITOB JUCIUTUIMHEI TI0 5-TH OaIbHOM MIKae
PeliTunroBsiii 6amn

(MTOTOBBIA OasI MO AUCIHMILIUHE) OreHka 1o 5-Tu GajbHOW IIKaie
86-100  OtnmuHO

68-85 Xopomuio

51-67 Y 10BIIETBOPUTENBHO

<51 HeynosnersopurensHo

HWrorossrit kouTpoas (MK) mpoBoautcs B popme 3adera miu sk3aMeHa. OleHUBaHNE IPOU3BOIUTCS 10 5-TH OaNbHOM HIKae.

Ornenka cOpMUPOBAHHOCTH KOMITETCHIIUH Y OOYJaIONIMXCsl M BHICTABJICHHUE OIICHKH IO AUCITUTLTAHE BEIETCS CICTYIONIHM
00pa3oM : uIs CTYACHTOB OYHOH (POpMBI 00yUSHHS UTOTOBAS OLICHKA MO AUCUUILTHHE BhIcTaBisieTcs o 100-6amipHol cucreme,
3aTeM IIEPEBOJHUTCS B OLCHKH «OTIMYHOY, «XOPOLIOY, «YAOBICTBOPUTEIBHOY, KHEYJOBICTBOPUTEIBHOY / «3aUTCHO» U «HE
3a4TEHO; TSI CTYICHTOB 3a09HOW M OYHO-3a09HOM (hOPMBI 00YUEHHS OLCHUBACTCS MO MATHOAIUTEHOH [IKAJIE, OLICHKAMH
«OTJIMIHOY, «XOPOIIIOY, KyIOBIECTBOPUTEIHLHOY, «HEYTOBIETBOPUTEIHLHOY / «32UTEHO» WU «HE 3aUTCHOY.

Bricokuii ypoBeHb OCBOGHUS KOMIIETEHIIUH, HTOTOBasI OIICHKA M0 JUCHUTUINHE «OTINIHO» WK «3a4TeHo» (86-100 Oansos):
r1yOOKO U MPOYHO YCBOUJ MIPOrPaMMHBIN MaTepuall, HCUepIbIBAIOIIE, TOCIE10BATENbHO, YETKO U JIOTUYECKU CTPOIHO ero




u3Jaraet, yMmeer
TECHO YBSI3bIBaTh TCOPHUIO C IIPAKTHKOMN, CBOOOIHO CIIPABIIACTCS C 3aa4aMi, BONPOCAMH M APYTUMH BHIAMU IPHUMCHEHHS 3HAHUIA,
TpUYeM He 3aTPyJHACTCS C OTBETOM IPH BUAOM3MEHEHHUH 33/IaHHH, HCIIONB3YeT B OTBETE MaTepuall yaeOHO! TUTepaTyphl,
HPaBIIBHO 00OCHOBBIBAET MIPHUHSATOE PEIICHHE, BIaZeeT PA3HOCTOPOHHUMH HAaBBIKAMH W IIPHEMaMU BBITOTHEHNUS MPAKTHUECKIX
3agay. CHCTEMHO M TJIaHOMEPHO paboTaeT B TEUEHHH CEMECTpa.

IToBBIICHHBIH YPOBEHB OCBOCHHUS KOMIICTCHIIUH, HTOTOBAsI OIICHKA 0 TUCHUIUIHHE «XOPOIIO» MIIH «3a4TeHO» (68-85 0amioB):
TBEPO 3HAET MaTepHal, TPAMOTHO U I10 CYIIECTBY M3JIaraeT ero, He JOIyCKas CyIIeCTBEeHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPaBUIIBHO MIPUMEHSET TEOPETHUECKHE TIONOXKEHUS TP PELICHUH MPAKTUIECKUX BOTIPOCOB U 3a/1a4, BiIajJiceT HEOOXOAUMBIMU
HaBBIKAMH ¥ IPUEMaMH UX BbINOJIHEHHs. CHCTEMHO M INIAHOMEPHO paboTaeT B TEUCHUU CEMECTpa.

IToporoBslit ypoBeHb OCBOCHHS KOMITCTCHIIHH, HTOTOBAs OIIEHKA 110 THCIUIUINHE «YIOBICTBOPHTEIHHO» HIH «3a4TeHO» (51-67
6aiIoB): MMEeT 3HAHMS TOJIBKO OCHOBHOTO MaTepuasa, HO He YCBOMII €ro JeTallel, TOMyCKaeT HeTOYHOCTH, HeJOCTATOYHO
npaBHIbHBIC (POPMYITHPOBKHU, HAPYLICHHS JIOTHYESCKOH MOCIEA0BATEILHOCTH B U3JI0KCHUH IPOrPAMMHOTO MaTepHaia, HCIBITHIBACT
3aTpyIHECHUS P BHITOJHEHUH IPAKTHYCCKHX padoT.

IToporoBerii ypoBeHs OCBOCHHUS KOMIIETEHITNH HE CHOPMHIPOBAH, HTOTOBAS OI[CHKA M0 TUCIUILTHHE «HEYIOBIETBOPUTEIHHOY» NN
«He 3auTeHO» (MeHee 51 Ganna): He 3HaeT 3HAYNUTENFHON YaCcTH MPOTrpaMMHOT0 MaTepHuana, JOMyCKaeT CyIIeCTBEHHbIE OIIHOKH,
HEYBEPCHHO, C OOJBIIMMH 3aTPyIHCHUSIMH BBINOIHSCT IIPaKTH4ecKue padoThl. Kak mpaBuiio, OLlEHKa «HEYyIOBICTBOPUTEIBHOY»
CTaBUTCS CTYJCHTAaM, KOTOPEIE HE MOTYT IPOAOJDKUTH 00yUeHHe 0e3 TOMOTHATEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH THUCIUIUINHE.

OO01Mii MOPsIOK MPOBEIEHHS TPOLIEAYPhl OLICHUBAHUS 3HAHUH, YMEHUH, HABBIKOB U (MJIN) OIMbITA AEATEIbHOCTH, COOTBETCTBHE
WHIMKATOpaM JTOCTHYKEHUS CHOPMUPOBAHHOCTH KOMITETCHIINH ONPEICIICH B CIIEAYIOIINX JIOKATBHBIX HOPMATUBHBIX aKTaX:

1. TTonosxeHue o Tekymien arrectauuy 3Hanuil odydatomuxcs B HUMU Jdouckoit [AY (B geficTByIOLIeN peaaKium).
2. [TonoxeHue 0 MPOMEKYTOTHOM aTTECTAIMK 00YJAIONIIXCS IO IPOrpaMMaM BBICIIIETO 00pa30oBaHus (B ACUCTBYIONICH pPEIaKIiy ).

JlokyMeHTBI pa3MeleHsl B cBoO0HOM AocTyne Ha opunmaibHoM caiite HUMU Jlonckoii TAY https://ngma.su/ B paznene: I'naBHast
ctpanuna/CeeaeHus 00 00pa3oBaTeIbHON OpraHu3aui/J{OKyMEeHTBI.

6.4. IlepeueHb BUIOB OLIEHOYHBIX CPeICTB

1. OUEHOYHBIE CPEJJCTBA TEKVIIEI'O KOHTPOJIA:

- TE€CTBI / BOIPOCHI JJIsl MPOBECHUS TPOMEKYTOUHOTO KOHTPOJIS;
- OJIaHKMY 3aaHnN 1U1d BeInosiHeHus PIP.

2. OIIEHOYHBIE CPEJICTBA [TPOMEXYTOUYHOM ATTECTALINU:
- KOMIUIEKT OMJIETOB IS 3a4eTa/ dK3aMeHa.

XpaHutcs B OyMa)kHOM/>JIeKTpOHHOM Buze Ha Kadenpe OTII.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOLY JIS)

7.1. Pekomenayemas quteparypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTEIH 3ariaBue W3narenscTBo, ros

JI1.1 | Iumkosuy E. JI. OO0mast XuMusi: y4eOHO- METOAMYECKOe TTocoOue Kazans: M3a-Bo KazaH. yH-Ta,
2014,
https://biblioclub.ru/index.php?
page=book&id=276360

JI1.2 | CygBopos A. B., OO0mas XuMusi: yIeOHHK Cankr-IletepOypr: Xumusnar,
Huxonscxkuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264

JI1.3 | AnapueB A. U. Xumus: yueoHoe mocoone Hoocubupck: HI'TVY, 2021,
https://e.lanbook.com/book/216
173
7.1.2. lonoJHUTe bHAS JINTEPATYpa
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron
JI2.1 |Mlanamoga O.10., Xumust: COOPHHUK 32124 ISl CAMOCTOSITEIBHON PabOThI HoBouepxacck, 2018,
Jpososo3osa T.I. CTY/ICHTOB [BCEX HAIIPABIICHUIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?

Action=Link FindDoc&id=23
6795&i1db=0




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

JI2.2 | ApoBoo3oBa T.1., Xumusi: 1a00paTOPHBIN MPAKTUKYM [UIS CTYJEHTOB BCEX Hogouepxkacck, 2018,
anamosa O.10., HAaIpaBJICHUN http://biblio.dongau.ru/MegaPr
[Tatauneiaa E.B. oNIMI/UserEntry?

Action=Link FindDoc&id=23
6898&idb=0

JI2.3 | Amapues A. U., Xumus : COOPHUK 3aa4 ¥ yIpaKHEHHUH: yueOHO-METOANYECKOe Hoocubupck:

KazakoBa A. A. rnocooue HoBocubupckuii
rOCYAapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735

7.1.3. MeTtoanueckue pa3padoTkn

ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron

JI3.1 | HoBouepk. HHX.- XuUMHUS: METOIUYECKHUE YKa3aHUSI 110 MOATOTOBKE K TEKYLIEMY Hosouepxacck, 2019,

MEJHOp. UH-T KOHTPOJIIO JJIsl CTYyICHTOB BCEX HalpaBlIeHUN http://biblio.dongau.ru/MegaPr

Honckoit 'AY ; cocr. oNIMI/UserEntry?

0.10. Mlanamosa Action=Link FindDoc&id=29
9150&idb=0

JI3.2 | HoBouepk. HHX.- XuMUS: METOJI. YKa3aHUs 10 U3Y4. Kypca | BBII. KOHTP. PadOTHI HoBouepxacck, 2022,

MEJHOP. UH-T IUTS CTYA. 3204. (opMbl 00yu. Hanpasi. "HaszemHbie http://biblio.dongau.ru/MegaPr
JoHckoit 'AY ; coct.: | TpaHcnOpTHO-TeXHOIOrn4eckue cpeacrea”, "HazemHuble oNIMI/UserEntry?
0.10. Mlanamoga, TPAHCIOPTHO- TEXHOJIOTUYECKHE KOMITJIEKCHI" Action=Link FindDoc&id=42
E.B. ITatuursina 7807 &1db=0
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TETEKOMMYHHKAIIMOHHOI ceTH "UHTepHeT"
7.2.1 HHGOPMALMOHHO-CIIPABOYHBIE U TIOUCKOBBIE http://www.chem.msu.su
CHCTEMEI
7.2.2 DnekTpoHHas OHONMMOTEKa YICOHHKOB http://studentam.net
7.3 IlepedeHn MpOrpaMMHOro odecreyeHus
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo6nuuen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod¢rJlaitn Tpeiio»
7.3.3 Microsoft Teams [IpenocraBnsercs 6ecriaTHO
7.3.4 MS Office professional; Cyb6nuuensunonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeia»
7.4 llepeyeHb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 basbr manabix OO0 Hay4Hnas anekTpoHHasS http://elibrary.ru/
o6ubmmoTexa
7.4.2 ba3zer ganasix OO0 "Tlpecc-Mudopm" (Korcymprant https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCITUIIJIMHBI (MO Y JIS)
8.1 2321 CrienanbHOE MOMEUICHUE YKOMIUIEKTOBAHO CIIEUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMH 00YYEHHUsI, CIy KaIlluMH JITsI IPeICTaBIeHH HH(opMaln ayauTopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHHS (TIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mr.,
npoekrop Acerx113PH — 1mT., 5kpan HacTeHHBIH — | WT.; Y4yeOHO-HArIsAAHbIE MOcOOUs — 9 mmiT.;
Hocka - 1 mt.; Paboune mecTa cTyneHToB; Pabodyee MecTo mpenogaBaTes.
8.2 2102 CrieranbHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
CpencTBaMH 00YYEHHS, CIy KaIlluMH TSI IPEICTaBICHI HH(QOPMAIINH OOJIBIION ay TUTOPHH:
Habop neMoHCTpanmoHHOTo 0060pyA0BaHUS (IIEPEHOCHOIT): 3KpaH - 1 mT., mpoekTop - 1 mT., HeTOyK
- 1 wr.; Anmapar TBO — lmt.; Anmapar TB3 — 1 wir.; Ilnura anexrpudeckas — 1 wr.; [lnmura
HarpesarenbHast ES-HA3040 — 1 wit.; Nazoananuzarop I'’XII-3M — 1 wit.; Oruerymurens — 1 1T.;
Benpo xonycnoe — 1 mt.; JlabopaTopHas mocyna; PacTBopsl peakTHBOB, HEOOXOAMMBIX IS
BBITIOJIHEHHS J1a00PaTOPHBIX paboT; AmNTeuka ¢ MeauKaMeHTaMu — 1 mT.; Mebens nabopaTopHas;
Jlocka MarHUTHO-MapkepHas - 1mr.; CymmabHbIi mkad - 1mT.; Becbl TexHoxumudeckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mr.; PabGoune mecta ctynenros; Paboune mecta
MpernoiaBaTers.
8.3 2313 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMK 00YYEHHUsI, CIy KaIllUMH JJIsI IPEICTABICHHS HHQOPMALMH OOJBILION ayTUTOPHH:
Habop neMoHCTpalmoHHOTO 000pyIOBaHuUs (TEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mT., sxpan HacTeHHBIH — | WT.; Y4eOHO-HarmsAHBIC MocoOms — 15
mrt.; PabGoune mecta ctynentoB; Pabouee MecTo mpemnogaBaTes.




8.4

2305 [TomernieHne YKOMIUIEKTOBAHO CIICIHATHN3UPOBAHHON MEOEIBI0 M TEXHUUECKUMU CPENICTBAMU
00y4eHUsI, CITYKAIIUMHE JJIs IPEACTaBICHUs HH(GOPMALUK U OCHAILICHO KOMIIBIOTEPHOI TEXHUKOH ¢
BO3MOYKHOCTBIO MTOKITIOYCHUS K CeTH «IHTEpHET» U 00ECIIeYCHUEM JIOCTYIIA B AJIEKTPOHHYTO
nH(popMannoHHO-00pa3zoBatenbHyto cpexy HUMU lonckoit TAY: KommeioTeps: Mapoxk: Intel
Celeron 430 — 1 wrt.; Celeron 366 — 1 wrt.; Femoza — 2 mt.; Monutop VS — 1 mt.; MoHutop
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 wit.; Kadenpanbuas oubimoreka;

Crombl koMnbIOTepHBIE — 6 mIT.; Cros-TyMOa — 5 iT.; Crynbs — 16 mr.; TeMmaTHueckue TUIaKaThl
—5mr.; Jocka— 1 mr.; PaGoumne mecta cryaenToB; Pabouee MecTo mpenogaBaTes.

9. METOMYECKHE YKA3AHUA U1 OBYYAIOIIUXCSA ITIO OCBOEHUIO JUCHUTIIMHBI (MOAY JIST)

L.

[Monoxenwne o Tekyuiei arrecranuu odydarommxces 8 HUMU ATAY (BBeaeHo B AeiicTBUe mpukazoM aupekropa Nell9 ot

14 urons 2015 1.). / HoBouepk. nmx.-menuop. uH-T JloHckoi I'AY.-Dnekrpon. nan.- HoBodepkacck, 2015. - Pexxum mgoctymna:
http://www.ngma.su - 27.08.2016

2. XuMus : METOAWYIECKHE YKa3aHHs MO IOATOTOBKE K TEKyIeMy KOHTPOJIO AJISI CTYACHTOB BCeX HarpasieHuit / HoBouepk. HHX.-
Mmenuop. uH-T oHckoit AV ; coct. O.}0O. [lanamosa. - HoBouepkacck, 2019.

3. IpoBoBo3oBa, T.M. Xumus: 1ad. npaktukyM ais ctyn. Bcex Hanpasi./ T. U. JIpooBo3zosa, O. 0. Illanamosa, E. B. [IaTHubIHA ;
Hosouepk. unxk.-menuop. un-1 Jlonckoit 'AY. - Hoouepkacck, 2018.

4. XuMusi: METOJ. YKa3aHMs IO U3yY. Kypca U BBII. KOHTP. paboThI U1 CTyA. 3a04. popMmel 00y4. / HoBouepK. HHXK.-METHOP. UH-T
Honckoit 'AY, Cocr.: O.1O. [llanamosa, T.W. IpoBoBo3oBa, Hosouepkacck, 2020.

5.

MeTtoandeckiue peKOMEHIIAIMA IO OPTaHHM3aIMUd CaMOCTOSTEIbHOM paboTel oOydaromuxcs 8 HUMU JITAY

[DnexrponHsIii pecypce] : (BBen. B AeiicTBre mpukazoM aupekropa Nel06 ot 19 uronst 2015t.) / HoBouepk. HHXK.-METHOP. UH-T
Houckoii 'AY.-Onekrpon. nan.- HoBouepkacck, 2015.- Pexxum nocryma: http:/www.ngma.su

6.

JposoBozoBa T.U. Xumus [Tekct]: ¢6. 3agad i cam. pabOTHI CTyI. Criell. HampaBieHui «HazeMHbIe TpaHCIOPTHO-

TEXHOJIOT. KOMIUTEKCHI»;— « DKCIUTyaTaIisl TPAaHCIIOPTHO-TEXHOJIOT. MAIINH U KOMIUTEKCOB» U «Ha3eMHbIe TpaHCIIOPTHO-TEXHOJIOT.
cpeactsa»/T. 1. JIposoBo3osa,l1.A. JIyranckas, JI.M. Ky3nenos; HoBouepk. nrx.-menuop. uH-T JIIAY. — HoBouepxkacck, 2015. — 35
c.— 50 k3.

7.

JpoBoBo3oBa T.. Xumus [InekTpoHHBIA pecype]: ¢0. 3a1ad Iy caM. paOboThI CTyI. criell. HampasieHuid «HazemHbie

TPaHCIIOPTHO-TEXHOJIOT. KOMILIEKChI»;— « DKCILTyaTalHsi TPAHCIIOPTHO-TEXHOJIOT. MAIIIMH U KOMILICKCOBY» U «HazemHubie
TpaHCHOPTHO-TeXHONOT. cpeactBa»/T.1. [IpoBoBo3osa,l.A. JIyranckas, .M. Ky3ne- 110B; HoBouepk. nunx.-menuop. ue-T JJIAY. —
Onekrpon.nan. — HoBouepkacck, 2015. XJKM/T; PDF; 1,15MBbB.— Cu- crem.tpeboBanus: IBMPC. Windows 7. AdobeAcrobat 9. —
3ari. cakpaHa.
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