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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX EJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBITEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
IMPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

43ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 42
caMoCTOsITebHAs paboTa 84
4aCOB Ha KOHTPOJIb 18
PacnipenesieHne 4acoB TUCHUTJIHHBI IO CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henens 13 5/6
Bun 3anarnit vo | PO | VI PIT
Jlexuuu 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
Yacel Ha KOHTPOIIb 18 (18 [18 |18
HUroro 144 | 144 | 144 | 144
Bupbl KOHTpPONIS B ceMeCTpax:
DK3aMeH 1 ceMecTp

PacuerHo-rpaduyeckas padora 1 ceMecTp




2. IEJIX OCBOEHNU A JUCHUIIJIMHBI (MOAYJIS)

2.1

- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOTUMOM JJIsI OCBOCHHS (PH3HUYCCKHIX, XUMHUYCCKIX U OHOJIIOTMYECKAX OCHOB B 3KOJIOTHH M PUPOIONOIBE30BAHUS,
METOJIaMH XHMHYECKOTO aHaJIi3a, 3HAHMSIMHU O COBPEMEHHBIX TMHAMIYECKIX MpoIieccax B IPUPOJe M TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochepbl, TI00aTbHBIX SKOJIOTHIECKUX MPOOIIeMax, METOIaMHt
0TOOpa U aHaJM3a re0JIOTHYECKUX U OMOJIOTHUECKHUX P00, a TaroKe HAaBBIKAMH WACHTH()HUKAIIMHA U OIHCAHUS
OMOJIOTMYECKOr0 Pa3HOOOPa3Hs, Ero OLICHKA COBPEMEHHBIMHI METOJIaMU KOJTMYECTBEHHON 00paOOTKN HH(pOpMAIIUU

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

Hukn (pa3men) OIL: | b1.0

31

TpeboBanus K NpeBapuTe/IbHOI NOATOTOBKE 00y4aI0LIErocs:

3.1.1

3HaTh:

3.1.2

-COBPEMCHHYIO MOJCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHHS; pCAKITHOHHY O CIIOCOOHOCTH
BCUICCTB; NCPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKHUCJIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTH(i)I/IKaIII/IIO BCIIECTB; AUCTICPCHBIC
CHUCTCMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.13

TEPMOAUHAMUKY U KUHETHKY.

3.14

YMeTs:

3.1.5

- OIIPEACIIATh U paCCUUTHIBATH pH PaCTBOPOB; KOJUYCCTBCHHO OIMMCBHIBATH PEAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCYnThIBATb KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peaKuHﬁ " UX HAIPABJICHHOCTb.

3.1.6

HaBrik:

3.1.7

- BBIIIOJTHCHUA XUMHUYECCKOT'0 3KCIICPUMCHTA

3.2

JAucuuniaunbl (MOIY/14) U NPAKTHKH, A5 KOTOPbIX OCBOEHHE JAHHOI IMCHUIIMHBI (MO1YJs) HE00X0AMMO KaK
npejauecTByionee:

3.2.1

I'eorpagus

322

OO0m1as HKOJIOTHs

323

O3HaKOMUTENbHAs MPaKTHUKA

324

ITouBoBeeHNE

325

dusuka

3.2.6

T'eonmorusa

3.2.7

T'eoskomorus

328

Vuenne o chepax 3emnn

3.29

Du3nKa OKpY>KaoIIEeH Cpebl

3.2.10

XuMus OKpyKaroled cpesl

3.2.11

HayuHo-uccnenoBatensckas paboTa (OJTydIeHUe IEPBUYHBIX HABBIKOB HAYYHO-HCCIIC0BATEILCKOM paboThI)

3.2.12

YueOHas TeXHOIOTHUECKas (POSKTHO-TEXHOIOTHYECKasH) MPaKTUKa

3.2.13

OKOJIOTHS paCTCHI/Iﬁ, JKUBOTHBIX 1 MUKPOOPIraHU3MOB

32.14

MeToabl SKOJOTHUECKUX UCCIIeT0BAaHUM

3.2.15

Hayuno-uccrienosarensckast pabora (HHP)

3.2.16

CHUCTEMHBIN aHAJIU3 ¥ ONITHMH3AIIHS pGHICHI/Iﬁ

3.2.17

Texnonornueckast (IPOSKTHO-TEXHOJIIOTUIECKAsT) MPAKTHKA

3.2.18

XHUMHUYECKHE U (bnano-mequcme MCTOJbI aHAJIN3a

3.2.19

3amuTa BBITYCKHON KBaNU(HUKAIIMOHHON paboTsI, BKIIOYAs TOATOTOBKY K IPOIEIype 3alUThl ¥ MIPOLEAYPY 3allUThI

3.2.20

XUMHYecKre U PU3NKO-XHMIYECKIe METO Bl aHAJIH3a OKPY Karomel cpeIsl

4. KOMIIETEHIIUN OBYYAIOIIET' OCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS TUCHUIIJINHBI

(MOZY.JIS)

OIIK-1 :

Crnioco0eH mpuMeHsITh 0a30Bble 3HAHUS (PYHIAMEHTAJIBHBIX Pa3/eJi0oB HAYK 0 3emJie, eCTeCTBEHHO-HAYYHOI 0 1

MAaTEMATHYECKOI'0 IMKJIOB IMPH pEeIICeHUU 3a/1a4 B 00J1aCTH DKOJIOTHH U MPUPOAONOJIb30BAHUSA

OIIK-1.1 : 3HaTh pyHIaMEHTAIBHBIEC Pa3/ieibl €CTECTBEHHO-HAYYHOTO M MaTEMAaTUIECKOTO IIMKIOB, HCIIOIB3yEeMble IpU
pelIeHHH 3a1a4 B 00JIACTH SKOJIOTHU U IIPUPOJOIOIb30BAHUS

OIIK-3 :

Cnocoben NPUMEHATDH 0a3oBble MeTO/bI IKOJIOTHYeCKUX UCCIe0BAHNH 1JIs1 peuieHusd 3aaa4 HpO(l)ECCHOHaJILHOﬁ

AeATCJIbHOCTH

OIIK-3.2 : BrageTs 6a30BEIMH METOAaMH JTAOOPAaTOPHBIX IKOJIOTHYECKUX HCCICIOBAHU, AaKTHBHO MCIIOIB3YEMBIX IJISl PEIICHUS
3a1a4 Ipo(ecCHOHaIBbHOM NeATeIbHOCTH




5. CTPYKTYPA U COAEPKAHUE JUCLUILIMHBI (MOLY.JIS)

Kon HaumeHnoBaHne pa3jenoB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | HHTepaxr. IIpumeuyanne
3aHATHS TeM /BUJ 3aHATHSI/ Kypc
Pa3znes 1. 1. OcHOBHBIE 32aKOHBI
XHMUH.

1.1 OnpezeneHue 3KBUBAJIEHTHO 1 2 OIIK-1.1 JI1.1 JI1.2 0
HMacchl MeTasia mooobseMy OIIK-3.2 JI1.3J12.1
BBIICIUBIIIETOCs Bogopoa. /J1a6/ J2.2J12.3

2.4
JI2.5713.1
JI3.3
21
Paznen 2. 2. CtpoeHue aToma.
Ilepuoauyeckas cucrema
ssemenToB JI.U. MeHnpaesneeBa.

2.1 Crpoenue aroma. CoBpeMeHHast 1 2 OIIK-1.1 JI1.1JI1.2 0
MOJIEITb COCTOSIHHSI SJIEKTPOHA B OIIK-3.2 JI1.3J12.1
aToMe. DJIeKTPOHHbBIE 000I0UKH B .2
arome. KBaHToBble ynca. JI2.5J13.1
ITpunnun [Maymu. [paBuno XyHna. JI3.3
Ilepuonnueckuii 3axkon JI.1. 91
Menzeneesa B cBeTe
COBPEMEHHOU TEOPUHU CTPOCHHUS
aToMma.

/JTex/

2.2 Crpoenue atoma. XuMHYECKast 1 1 OIIK-1.1 JI1.1J11.2 0
cBs13b. CTpoeHHe aToMa U OIIK-3.2 JI1.3J12.1
CHUCTEMAaTHKa XUMHYECKUX J2.2
a1eMeHToB. [lepuonnyeckas JI2.5J13.1
CUCTEeMa 3JIEMEHTOB U U3MEHEHHE JI3.3
CBOWCTB 3JIEMEHTOB. THIIBI 21
XAMUYECKHX CBS3EH M UX
xapakrepuctuka. CTpoeHue u
CBOICTBa MOJIEKYJI

Mp/
Pazpea 3. 3. Xumnyeckasi CBA3b
CTpOeHHEe MOJIEKY.JI.

3.1 Xumuueckas CBsI3b U CTPOCHUE 1 2 OIIK-1.1 JI1.1 JI1.2 0
MOJIEKYI. OIIK-3.2 JI1.3J12.1
Tunsr XUMHYECKOU J2.2

CBSI3U: KOBaJICHTHAsI, JI2.5J13.1
HWOHHas, BOJOPOJAHAs, JI3.3
meramdeckas. CTpoeHue 21
MoJIeKyJ1. BiusiHue tumna
XUMHUYECKOU CBSI3U Ha
CBOMCTBA BEIIECTB.
/JTex/

32 Crpoenue atoMa. XuMHUYECKast 1 1 OIIK-1.1 JIT.1 J11.2 0
cBs3b. CTpoeHue aToMa u OIIK-3.2 JI1.3J12.1
CHUCTEMATHKa XUMHUYECKUX J2.2
a1eMeHToB. [lepuonuyeckas JI2.5J13.1
CHCTEMa 3JIEMEHTOB 1 U3MEHEHHE JI3.3
CBOMCTB 311eMEHTOB. THUIIBI 21

XUMHUYECKHX CBSI3eH U UX
xapakrepuctrka. CTpoeHue u
CBOMCTBA MOJIEKYJI

Mp/

Paznen 4. 4.9Hepreruxa
XHMHYEeCKHUX MPOLECCOB.




4.1 OHepreTuka XMMHUYECKUX OIIK-1.1 JI1.1J11.2
MPOLIeCCOB. XUMUYECKAs OIIK-3.2 JI1.3J12.1
KUHETUKa DHEPreTU4ecKue 2.2
3¢ (EKTHI XUMUYECKUX PEAKIIHH. JI2.5J13.1
BuyTpenHss sHeprus u JI3.2J13.3
sHTanbnus. TepMmoxumus. 3aKoH 21
I'ecca. Temnora o6pa3oBaHms
XUMHUYECKUX COCTMHCHUI.

[oHsiTHE 00 SHTPOIIUH U SHEPTHU
I'm66ca. CKOpOCTh XMMHYECKIX
peakiuii, BIusSHUE Ha Hee
Pa3NIuYHbIX (HaKTOPOB.
XUMHUYECKOE paBHOBECHE.

ITpunnun Jlelllarense,
CMELICHUE paBHOBecHs.(A
KOHKPETHBIX CUTYyalUHl)

/JTex/

4.2 DHepreTuka XUMHYECKUX OIIK-1.1 JIT.1J11.2
npoueccoB. PacueT sHTanbINN OIIK-3.2 JI1.3J12.1
XUMHUYECKUX J12.2
PeaKIuii. JI2.5J13.1

Mp/ JI3.2J13.3
31

43 OmnpeneneHne SHTAIBIUN PEaAKIII OIIK-1.1 JIT.1 J11.2

HelTpanuzanuu /J1a6/ OIIK-3.2 JI1.3J12.1
J2.2J12.3
JI2.5J13.1
JI3.2J13.3

21

Pazgea 5. 5. Cxopocth

XUMHYECKUX peakuuii u

XHMHUYecKoe paBHOBeCHE.

5.1 Kuneruka xumuueckux OIIK-1.1 JI1.1J11.2
npoueccoB. PacueT ckopocTu OI1K-3.2 JI1.3J12.1
XUMHYECKHUX peakuuid. [TpaBuio J2.2
Bant-T'odda. Ipuaimm JI2.5J13.1
JlelllaTenbe, cMeleHue JI3.3
XUMHYECKOT0 PaBHOBECHUS 31
(penreHue CUTYAIIMOHHBIX 33]1a4).

Mp/
5.2 CKOpOCTh XUMUYECKHX PEAKIHA U OIIK-1.1 JI.1J11.2
XUMHUYecKoe paBHOBecue /J1ab/ OIIK-3.2 JI1.3J12.1
J12.2J12.3
JI2.5J13.1
JI3.2J13.3
91
Pa3zpes 6. 6. Bona. Odmast
XapaKTepUCTHKA PacTBOPOB.

6.1 Bopa. O6mmas xapakreprcTuka OIIK-1.1 JIT.1 J11.2
PacTBOPOB. OIIK-3.2 JI1.3J12.1
CriocoObl BEIpaKEHHSI COCTaBa J2.2
pactBopoB. PUBUKO-XUMHUYECKHE JI2.5J13.1
CBOICTBa pacTBOPOB JI3.3

HEDJICKTPOJIUTOB u 21
JIIEKTPOITUTOB. 3akoH

Bant-T'opda n
Payns.(AHanu3 KOHKPETHBIX
CUTYyaIni)

/Jlex/




6.2 OOmas xapakTepucTuka OIIK-1.1 JI1.1J11.2
pacTBopoB. Pacyer KoHIIEHTpauu OIIK-3.2 JI1.3J12.1
pactBopos /IIp/ 2.2

JI2.5713.1
J13.2713.3
31

6.3 IIpurorosienue pacTBopa OIIK-1.1 JI.1J11.2

3aJlaHHO# KOHIIeHTpanuu. /J1a6/ OIIK-3.2 JI1.3J12.1
J12.2712.3

J12.4
JI2.5J13.1
JI3.2J13.3
31

Pa3znen 7. 7. PacTtBopbI

3JIeKTPOJINTOB.

7.1 PacTBOpBI 371€KTPOTUTOB. OIIK-1.1 JI1.1J11.2
OnexrponuTHIecKas OIIK-3.2 JI1.3J12.1
muccormanus. Kinaccudukaius J12.2
3JIEKTPOJUTOB. Teopust CUITBbHBIX JI2.5J13.1
JIIEKTPOJIUTOB. 3aKOH Pa30aBICHHS JI3.2J13.3
OctBanbaa. ['ugponus coneit 21

/JTex/

7.2 CBolicTBa pacTBOPOB. OIIK-1.1 JI1.1J11.2
KonnurarusHele cBoiicTBa OIlK-3.2 JI1.3J12.1
pacTBOPOB (pemeHne J12.2
CUTYallMOHHBIX 3a]1a4). JI2.5J13.1

Mp/ JI3.3
31
73 Peakiuu B pactBOpax OIIK-1.1 JI1.1J11.2
3JICKTPOJIUTOB. OIIK-3.2 JI1.3J12.1
/J1ab/ J12.2J12.3
2.4
J12.5J13.1
J13.2J13.3
31

7.4 CBolicTBa pacTBOPOB. OIIK-1.1 JI1.1J11.2
KonnurarusHele cBoiicTBa OIIK-3.2 JI1.3J12.1
pacTBOpoB (pelieHue J2.2
CHUTYaIIMOHHBIX 3a]1a4). JI2.5713.1

Mp/ JI3.3
31

Paznen 8. 8. lucnepcHbie

CHUCTEMBI M KOJLJIOWTHbIE

PacTBOpbHI.

8.1 JlucnepcHble CUCTEMBI. OIIK-1.1 JI1.1J11.2
Knaccudukanus mo creneHu OIIK-3.2 JI1.3J12.1
JIUCTIEPCHOCTHU U arperaTHOMY J2.2
cocrosHuto. Komnonansle JI2.5J13.1
pacTBOpbL. Ancopouus JI3.2J13.3
KOJIJIOUTHBIX PacCTBOPOB, 21
00pa3oBaHUE MUIIECIUTBL.

Koarynsmus xomnonnos. /JIex/
8.2 Komnouansie pactBopst /J1ab/ OIIK-1.1 JI.1J11.2
OIIK-3.2 JI1.3J12.1
J12.3712.4
JI2.5713.1
J13.2713.3
31

Paznen 9. 9. OxkucaureabHO-
BOCCTAHOBUTCJ/IbHBIC pealcuml.
OcCHOBBI YJIEKTPOXUMHU.




9.1 OCHOBBI NEKTPOXUMHH. 1 2 OIIK-1.1 JI1.1J11.2 0
CraHgapTHBIC JIEKTPOIHBIC OIIK-3.2 JI1.3J12.1
TIOTEHIINAIIBI METAJIJIOB. JI2.5J13.1
ONeKTPOXIUMHUYECKUH P JI3.3
HaNpsHKEHUH METaJJIOB. 21
["anbpBaHUYECKUE IIEMEHTHI.

Kopposzus metannos. 3amuTa oT
KOPPO3HH.

DNEKTPOIIU3.

/JTex/

9.2 Peaxumm oxuciaeHus- 1 2 OIIK-1.1 JIT.1 J11.2 0

BoccTaHoBJIeHus /J1ab/ OIIK-3.2 JI1.3J12.1
2.2
JI2.5J13.1
JI3.2J13.3
21
9.3 OCHOBBI  3JIEKTPOXUMHUHU. 1 2 OIIK-1.1 JIT.1J11.2 0
CocragsieHue OIIK-3.2 JI1.3J12.1
OKHCITUTEIIbHO- JI2.5J13.1
BOCCTaHOBUTEJbHBIX pEeaKuil. JI3.3
DJEKTPOJIN3 PaCIIaBOB U 21
pacTBOpoB
Mp/
Paznen 10. 10. Xumuueckas
uaeHTHpUKAIUA

10.1 N3yueHne TeopeTHIecKux 1 42 OIIK-1.1 JIL.1J11.2 0
BOIIPOCOB, BHITIOJTHEHHE OIIK-3.2 JI1.3J12.1
TEOPETUUECKUX 3aJJaHUM, peleHue JI2.5J13.1
3agay. /Cp/ JI3.3

91
Paznen 11. 11. KomniiekcHbie
coeTMHEeHUsl

11.1 M3yueHue TeopeTHuecKux 1 42 OIIK-1.1 JI1.1J11.2 0
BOIIPOCOB, BHITIOJTHECHHE OIIK-3.2 JI1.3J12.1
TEOPETUYECKUX 3a/laHUM, pellIeHue JI2.5713.1
3amad. /Cp/ JI3.3

21
Paznen 12. 12. KonTpoas

12.1 [TonrotoBka kK UTOTOBOMY 1 18 OIIK-1.1 JI1.1 J11.2 0
KOHTPOJIIO OCBOCHUS AUCUIUTUIHHBI OIIK-3.2 JI1.3J12.1
B (hopMme dK3aMeHa. /OK3aMeH/ JI2.5J13.1

JI3.3
o1

6. ®OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpoibHBIEe BONIPOCHI U 3aJaHUS

[Tpu 0CBOCHWY TUCIUTUTMHBI IPEAYCMOTPEH MPOMEKYTOUHBIA M UTOTOBBIA KOHTPOJIb 3HAHUH CTYJCHTOB.

Texymuit KOHTPOJIb 3HAHUI IPOBOIUTCS B COOTBETCTBHH ¢ IlomokeHneM o TeKyImei aTrectanuy odydaromuxces oT 15 mas 2024r.
Texymas arrectanus B opme OaIbHO-PEUTHHIOBOM cucTeMbl (nanee - BPC) mpumensiercs amst o0ydaromuxcst O4Hoi GopMel
00yUeHHS.

B pamxkax BPC ycnieBaeMocTh 00yJalONIMXCs TIO KAXKI0H TUCIUTUINHE OIIEHUBAIOT CIIEAYIOINE BUIBI KOHTPOJIS: TEKYIIHI KOHTPOITh
(TK), mpomeskyTtounslii kouTpoas (I1K), aktuBHOCTE (A) 1 uTorossiit kouTposb (MK). Craya 3auera/sk3amena oosi3aTenbHa IpU
JKEJIAHUH 00YYaIOIIErocs MOBBICUTH UTOTOBBIN PEUTHHTOBBIN OAJT WK €ClU CTYACHT He Habpan no bPC MuHUMaNbHOE KOJIMYECTBO
OamtoB (51 6amn).

Ilepuonnunocts nposenenus TK u I1K:

- TeKYLIUHA KOHTPOJIb — 3 32 ceMecTp;

- IPOMEXXYTOUHBIA KOHTPOJIb — 3 3a CEMECTP.

IIpu 0cBOCHHUU TUCIUITLIMHEI MTPEYCMOTPEH IPOMEKYTOYHBIA U HTOTOBBI KOHTPOJh 3HAHUH CTYICHTOB.

Texymuii KOHTPOJIb 3HAHUI TPOBOAMUTCS B COOTBETCTBHH ¢ [looskeHHeM 0 TeKyIel arTectauu o0yJaromuxcst ot 15 mas 2024r.
Tekymias arTecTanus B popMme 6auTbHO-PEUTHHTOBOM cucTeMsl (fajiee - BPC) npumMensieTcs st 00y9atomuXxcst O4HOH (OPMBI
o0yueHwUs.

B pamxkax BPC ycnieBaeMocTh 00yJatONIMXCs IO KAXKI0H JUCIUTUINHE OIIEHUBAIOT CIIEAYIOINE BUABI KOHTPOJIS: TEKYIHI KOHTPOIb
(TK), npomesxkyTtounslii kouTpois (I1K), aktuBHOCTh (A) 1 uTorosslit kouTpons (MK). Craya 3auera/sk3amena oosi3aTenbHa IpU
JKEJIAHUH 00YYaIOIIErocs ITOBBICUTH UTOTOBBIN PEUTHHTOBEIN OAJIT MITH €CJTU CTYAEHT He Habpan o BPC MuHUManbsHOE KOJIMYECTBO
6amroB (51 Gamn).




Ilepuonnunocts nposenenus TK u IIK:

- TEKYLIMH KOHTPOJIb — 3 3a ceMecTp;

- IPOMEKYTOYHBIA KOHTPOJIb — 3 3a CEMECTP.

IIpu ocBOCHNU AUCIUITIMHEI IPEIYCMOTPEH MPOMEKYTOUHBIA U HTOTOBBI KOHTPOJb 3HAHUH CTYICHTOB.

Texymuii KOHTPOJIb 3HAHUK TPOBOAMUTCS B COOTBETCTBHH ¢ [looskeHreM o TeKyIeil arTectaiuu o0ydaromuxcst ot 15 mas 2024r.
Tekymas arTecTanus B popMe 0auTbHO-PEHTHHTOBOW cHcTeMBI (ajiee - BPC) mpuMensieTcs At 00y9alomuXxcst OY4HOH (POPMBI
o0OyueHwus.

B pamkax BPC ycneBaeMOCTb 00y4aronuxcs Mo Kayka0H AUCIUILTHHE OLICHUBAIOT CIEAYIOIIUE BUIbI KOHTPOJIS: TEKyIHA KOHTPOIb
(TK), mpomesxyTounbiii kouTposb (I1K), aktuBHOCTB (A) 1 uToroBbiii koHTposb (MK). Cnava 3auera/sk3amMeHa o0s3aTebHa TPU
KeJTaHNH 00ydJaroIerocs MOBBICUTE HTOTOBBIN PEHTHHTOBBIH Oall MITH eCITH CTyAeHT He HaOpai o bPC MuHIMasHOE KOIHYIEeCTBO
6amroB (51 Gamn).

IIepuonuunocts nposenenus TK u I1K:

- TEKYLIMH KOHTPOJIb — 3 3a ceMecTp;

- IPOMEXXYTOUHBINA KOHTPOJIb — 3 3a CEMECTP.

TEKYIIWH KOHTPOJIb Ne 1 (ot 6 10 10 6amios);
BAPHUAHT Ne 1

1. PaccuntaTh SKBUBAJICHTHYIO Maccy CIEIYIOLNX COCTUHEHUI:
H3BO3, NaH2PO4

2. 1 r IByXBaJEHTHOTO METajljia BEITECHSET U3 pacTBOpa
MeaHo# conu 2,61 T Meau. Beruucnute SKBUBaIeHTHYIO

Y aTOMHYIO MacChl M1 HA30BUTE METAJLI, €CJIM SKBUBAJICHTHAS
Macca Menu paBHa 31,8 1/MOIb.

BAPUAHT Ne 2

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COETUHEHUI:
P205, CaOHNO3

2. Bpluucnute 3KBUBaJICHTHYIO Maccy MeTallla, €CIU €ro OKCUA
conepxur 19,66 % xuciopona.

BAPUAHT Ne 3

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CJIEIYIOIINX COeTUHEHUI:
Fe(OH)2, Ba(NO3)2

2. 10 r MeTaia BBITECHSIOT U3 KUCIIOTHI 5,6 11 BOJIOpO/Ia,
U3MEpEeHHOro npu H.y. HaiiTu s5kBUBajeHTHYIO Maccy MeTalia.

BAPUAHT Ne 4

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:
PbS, CuOHCI

2. OmpezaenuTe YIKBUBAJICHTHYIO MacCy MeTalia, eClid

€ro coeuHeHue ¢ GTopoM comepxkut 87,5 % meraia.
OkBuBaneHTHas mMacca ¢pTopa paBHa 19 r/Momb.

BAPHUAHT Ne 5

1. PaccunTtaTh 3KBUBAJICHTHYIO MacCy CJIEIyIOIINX COeIUHEHU:
Si02, K2HPO4

2. W3 2,4 v metana nosrydeHo 4,8 T cyibduaa MeTamia.
OKBHBaJNEHTHas Macca cepsl paBHa 16 r/monb. Haiinure
SKBUBAJCHTHYIO Maccy MeTajuia.

BAPUAHT Ne 6

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMINX COCUHEHNUIL:
Ca(OH)2, AI2(SO4)3

2. Ilpu pactBOpeHuu B kuciaore 11,9 r MeTamia BeLAECIUIOCH
2,24 51 BOIOpOa, U3MEPEHHOTO NpX H.y. Onpeaenure
SKBHMBAJIEHTHYIO MacCy MeTallla.

BAPUAHT Ne 7

1. PaccunTaTh SKBHBAIIEHTHYIO MacCy CIEAYIOIIUX COEANHEHUM:
HNO3, Fe(NO3)3

2. OzHO U TOXKE KOJIMYECTBO METaJula pearupyer 06e3 ocraTka




¢ 0,4 r xucnopona u 0,8 npyroro snementa. Haitnure
JKBUBAJICHTHYIO MaccCy JJIEMEHTA.

BAPUAHT Ne 8

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CJIEIYIOIINX COeTUHEHUI:
NH4Cl, MgOHBr

2. Ha neitrpanuzanuro 19,6 r kucnorsl Tpedyercs 16 ¢

ruapokcuaa HaTpus. ONpeaennTe SKBUBAJICHTHYIO MAcCy KHCIIOTHL.

BAPUAHT Ne 9

1. PaccunTtaTh SKBUBaJICHTHYIO MacCy CIEIYIOIINX COeTUHEHUI:
H2S04, NaHSi03

2. IIpu cxxuranuu 1,8 r TpeXBaJIEHTHOTO MeTalia MoJay4YeHo 3,4 r
ero okcuna. HaliouTe SKBHBaJICHTHYIO M aTOMHYIO MAcChl MeTaa.

BAPHUAHT Ne 10

1. PaccuuraTh S5KBUBAJIEHTHYIO MacCy CIEIYyIOLUX COCAUHECHUI:
Zn(OH)2, FeSO4

2. OmnpenenuTe SKBUBAICHTHYIO Maccy Metaiuia, 0,12 r kotoporo
BBITECHSIOT U3 KUCIOTHI 112 M Bogopoja, U3MEPEHHOTO MpH H.y.

TEKYILUN KOHTPOJIb Ne2 (ot 6 10 10 6amios);

BapuanT Ne 1

1. HanmmmTe ypaBHEHUS peakyii B MOJIEKYISIPHOH i HOHHO-MOJIEKYJIIPHOH (opMe:
a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S0O4 —

2. Hanmmwre ypaBHEHHS peaKiiii B MOJIEKYIIPHOH M HOHHO-MOJIEKYJIIPHOH (opme.
Vkaxxute cpeny pactsopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

Bapuant Ne 2

1. Hanmmmre ypaBHEeHHs! peakiyii B MOJICKYJIAPHON U HOHHO-MOJIEKYIIIpHOH (hopMme:
a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl —

2. Hanmmwre ypaBHEHHS peaKiiiii B MOJICKYJIIPHOH M HOHHO-MOJICKYJISIPHOH (hopMme.
Vkaxxute cpeny pactsopa u pH:

a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

Bapuant Ne 3

1. Hanmmmre ypaBHeHMs peakiyid B MOJICKYJIIPHOH W HOHHO-MOJIEKYIISIpHO# (hopme:
a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 —

2. Hanmmmre ypaBHeHHS peakiii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIISIPHOI (hopMe.
Yxkaxwure cpeny pactBopa u pH:

a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuant Ne 4

1. Hanmmure ypaBHEHHS peakiuii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHO# (hopme:

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCl —

2. Hammure ypaBHEHUs PEaKIMid B MOJICKYJISIPHOW M HOHHO-MOJICKYJIIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:
a) KI+ HOH —

6) AI(NO3)3 + HOH —




B) Na2CO3 + HOH —

Bapuanr Ne 5

1. Hanmmute ypaBHEHHS peaKiuii B MOJICKYIIPHOH M HOHHO-MOJIEKYIISIpHOI (hopme:

a) Na2SO4 + BaCl2 —

6) KCN + HCl —

B) (NH4)2S0O4 + KOH —

2. Hanmimure ypaBHEHHS peaKiiii B MOJIEKYIAPHOH U HOHHO-MOJIEKYIISIPHO (opMe. YKaxuTe cpexy pacTsopa u pH:
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuant Ne 6

1. Hanmmwte ypaBHEHHS peaKiiuii B MOJIEKYIISIPHOH M HOHHO-MOJIEKYIIIpHOI (hopme:

a) FeCI2 + Na2S —

6) CH3COOK + H2S04 —

B) CaCO3 + HNO3 —

2. Harmummre ypaBHEHHS peakiuii B MOJICKYJIIPHOI 1 HOHHO-MOJICKYJISIpHO# (hopme. Ykaxute cpeny pactBopa u pH:
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant No 7

1. Hanmmwre ypaBHEHHS peakiiiii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJIIpHOH (hopme:

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH —

2. Harmmmwure ypaBHEHUS PeaKIMii B MOJIEKYJISIPHOW M HOHHO-MOJIEKYJISIpHOH opMme. Ykaxkute cpeny pactBopa u pH:
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

Bapuant Ne 8

1. Hanuimmre ypaBHEHHs PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:

a) H2SO4 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Hanumure ypaBHEHMsI PEAKIHid B MOJICKY ISIPHOW M HOHHO-MOJICKYJIApHO# hopMme. Ykakute cpeny pactBopa u pH:
a) NH4CN + HOH —

6) FeCI3 + HOH —

B) K2CO3 + HOH —

Bapuanr Ne 9

1. Hanmmure ypaBHEHHs peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIpHOIT (hopme:

a) CuSO4 + NaOH —

6) NaOH + H2S04 —

B) CaCO3 + HBr —

2. Hanmmmre ypaBHEHHsI PEaKIHii B MOJIEKYJSIPHOW M HOHHO-MOJIEKYJISIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:
a) KNO3 + HOH —

6) CrCI3 + HOH —

B) (NH4)2SO4 + HOH —

BapuanT Ne 10

1. HanmmmTe ypaBHEHNS peakyii B MOJIEKYISIPHOH I HOHHO-MOJIEKYIIIPHOH (opMe:

a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2SO4 + NaOH —

B) HI + KOH —

2. Harmmmwure ypaBHEHUS peaKIiii B MOJIEKYJISIPHOW M HOHHO-MOJICKYJISIpHOH opMme. Ykaxkute cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCI2 + HOH —

TEKYIIMH KOHTPOJIb Ne 3 (ot 6 10 10 6amwioB)
BAPUAHT Ne 1
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUHN PacCTaBUTh KO3(D(DUIIMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb
a) NaBr + PbO2 + H2SO4 —PbSO4 + Na2S04 + Br2 + H20
0) CI2 + KOH — KCI + KCIO3 + H20
Omnpeenure TUII IPUBEICHHBIX BBIIIC OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA




BAPHUAHT Ne 2
Makc.6amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUM PaCCTaBUTh KOG DUITHECHTHI, yKa3aB OKUCIMTENb i BOCCTAHOBHUTEIh
a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20
6) K2S03 — K2S04 + K2S
Omnpeenure TAI MPUBEICHHBIX BBIIIE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PE-aKIIUii

BAPUAHT Ne 3

Maxc.6amt
Ha ocHOBaHHM 3JI€KTPOHHBIX YPaBHEHUI PACCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb H BOCCTAHOBUTENb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20
6) I12 + KOH — KIO3 + KI + H20
OnpeﬂennTe THUII IPUBEACHHBIX BBIIIEC OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX pe-aKI_lI/If/'I

BAPHAHT Ne 4
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPABHCHUHN PACCTABUTH KOI()(DUIIMCHTHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

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

OnpeﬂenHTe THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKuHﬁ

BAPUAHT Ne 5
Makc.0amn
Ha ocHOBaHHM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

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

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

BAPHUAHT Ne 6
Makc.0amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUM PaCCTaBUThH KOG (DUITHCHTHI, yKa3aB OKUCIMTENb i BOCCTAHOBHUTEI

a) H2S + HIO3 — S + 12 + H20
6) KCI103 + HCI — CI2 + KC1 + H20

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

BAPUAHT Neo 7
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3(D(DUITMEHTHI, YKa3aB OKKCIUTEIb U BOCCTAHOBHUTEITb

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

Onpe,ueJmTe THUI MTPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEILHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 8
Makc.0amn
Ha ocHOBaHHM 3JEKTPOHHBIX yPaBHEHUH PacCTaBUTh KO3()(DUINUCHTEI, yKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

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

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

BAPHUAHT Ne 9
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUH PACcCTaBUTh KO3 (DUITMEHTHI, YKa3aB OKHCIUTEb U BOCCTAHOBHUTEIb

a) KMnO4 + HCl — CI2 + MnCI2 + KCI1 + H20




6) HCIO3 —ClIO2 + HClIO4 + H20

OHpC}IeJ’II/ITC THUII IPUBCACHHBIX BBIIIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pe-aKI.[PIﬁ

BAPUAHT Ne 10
Makc.0amn
Ha ocHOBaHHNM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

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

[TPOMEXXYTOYHBII KOHTPOJIb Ne 1 (ot 9 10 15 Gasmios);

Bapuant Ne 1

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (opMyiy 3nemenTa Ne 85. HazoBuTe 3TOT 3/leMEHT U yKaXkKHTe, B KaKOM IHEpHOJE,
TpyNIe ¥ NOATPYIIE OH HAXOAUTCA, K KAKOMY CEMEMCTBY OTHOCUTCS M Ha KAKUX SHEPIeTHUECKHX YPOBHSIX U MOLYPOBHSAX
HaXOJATCS €r0 BaJICHTHBIE 3JICKTPOHBI.

2. UYro Takoe o- u 7- cBA3u? M300pa3uts reoMeTpuyeckyo cxemy obpazoBaHus Moiekyn H2 m N2. Ckoibko ©- U 7- CBSI3eH
B TUX MOJIEKyJax?

3. TemoBoit addexr peakimu C(k) + 2 N20(r) — CO2 (1) + 2 N2(r) paBen + 560 k/[>x. Berauciauts craHaapTHYIO
sHTaNBIUI0 o0pazoBanus N20, eciu AHCO?2 (1) = -393, 5 x/]x/Monb.

4. Kak crnenyer n3MeHHUTh AaBJIeHUE Ta30BOM CMECH Ui TOTO, YTOOBI YBETHMYUTHh CKOPOCTh PEAKIUHU 2802 (1) + O2 (1)
— 2S03 () B 27 paz?

5. BeruancnnTs TeMnepatypHbId K03 (GUINEHT CKOPOCTH PEaKIWH, CITH NP MOBHIIICHUH TeMmepa-Typsl Ha 40 °C peakims
yckopsiercs B 16 pas.

6. Kak cMecTuTh BIEBO paBHOBECHE PEAKIHU

N204 (r) [1 2NO2 (1) — 184,6 kJ[x?

Bapuant Ne 2

1. CocTaBbTe MOJHYIO AIIEKTPOHHYIO (hopMyiy Hoa U rpadHUecKyI0 CXeMy pacIlpeesieHHs ero JIeKTPOHOB IO
BHepFeTI/I‘-IeCKI/IM S{qeﬁKaM B HOpMaJ'IBHOM nu B036y)KZ[eHHOM COCTOSAHUAX. Ka]( BJIUSICT CTCIICHDb B036y)KI[CHI/I$I BHGKTPOHOB 1710)1a Ha
€ro BaJICHTHOE COCTOSHUE?

2. Kakue Tumpel xumuyeckoil CBsi3u UMEIOT MecTo B Moiiekynax CO2, Cl12? M300pa3uTh reoMeTpude-ckoe CTpOCHUE
MOJIEKYJI ¥ CXEMBI IIEPEKPBIBAHUSI SJICKTPOHHBIX 00JIAKOB.
3 PaccunTats sHTaNBINIO 00pa3oBanmsa HCI, ncxons n3 TepMOXUMHYIECKOTO ypPaBHEHUS

4 HCI (r)+ 02(r) =2 H20(1) + 2 CI2(1),
eciu AHx.p. = -114,2 xJl)x, AHH20(r) = -241,8 xJI>x/M0ib

4. Kak u3menurcst ckopocts o6patHoi peaknuu N2 (1) + O2 (1) [1 2NO (r), eciu yBeNUYNTh aBJICHUE B 2 pasa, a
TeMIIepaTypy OCTaBUThb IOCTOSIHHOU?

5. Kak uzMeHHTCSl CKOPOCTh peakimu mpu noHmwkeHnu Temmepatypsl ¢ 80 °C no 50 °C, ecnu TeM-niepaTypHbIit
K03()(DUIIMEHT CKOPOCTH PEAKLIUH paBeH 27

6. B xakoM HamnpaBIeHUM CMECTUTCSI PABHOBECUE PEAKLIUU

2CO (1) + 02 (1) J 2C0O2 (1) — 566 xIIx

a) TP TOHWKCHUHU TEMITEPaTyPBI;

0) Npy MOHVKSHHUH JTaBJICHUS?

Hanmmmre BeIpaskeHHe KOHCTaHTHI PABHOBECHSI 9TOH PEaKIUH.

Bapuant Ne 3

1. Kak u3MeHsIoTCA CBOMCTBA P- 3JIEMEHTOB C YBEIUUYEHUEM 3apsOB SIEpP UX aTOMOB:

a) B IIpeJieNax AaHHOTO Mepuoja; 6) B mpeaenax JaHHoU rpynmbsl. OTBET MPOUIIIOCTPUPOBATH IPU-MEPAMH.

2. Kaxk ob6pasyercst nonHas cBs3p? Kakue 3meMeHTHI criocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH MpH-MepHI.

3. CKOJIBKO TEIIOTHI BBIACAUTCS NpHU OKucieHun 103 1 aMMuaka, ©3MEPEHHOIO IIPU HOPMAJbHBIX YCJIOBHSX, I10 PEAKIMU:
4NH3 (r) + 502 (r) = 4NO (r) + 6H20 (r), AH° =-904,8 kJl:x

4. Kax u3menurcst ckopocts npsimoit peakuuu 2CO (1) + O2 (1) [1 2CO2 (T), ecnu AaBlieHWE B CHCTEME YBEIUYUTH B 4

paza?

5. BeruncnuTs TeMnepaTypHbId K03(OGHIUEHT CKOPOCTH PEeakUUy, €CIU MpH MOBHIIIeHHH Temnepa-Typsl ¢ 10 °C o 70 °C

CKOpPOCTb peakLuy Bo3pocna B 729 pas.

6. KakxuMy M3MEHEHUSIMH TEMITepaTyphl, JaBJICHUS W KOHIICHTPAIMH IPOAYKTOB PEAaKIIMH MOXKHO CMECTHUTH PaBHOBECHE B

CHCTEME BJIEBO?
2H2 (r) + O2 (r) [1 2H20 (1) + 483,6 x/Ix




Bapuant Ne 4

1. Kakue smeMeHTHI IepHoIuYecKol CHCTEMBI TIPENCTABIIOT CO00IT caMbIif aKTHBHBIN METalll M CaMBIil aKTUBHBIHA
HemeTa1? JlaTh 0OBSICHEHUS U COCTAaBUTh MOJHBIE 3JICKTPOHHBIE ()OPMYJIIBI 3THX AIIEMEHTOB.
2. Nzobpas3uts crpykrypubie Gopmyisl coeaunenuii K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTelle-HU OKHUCIEHHOCTH
SJIEMEHTOB B 3TUX COeMHEHUAX? Kakue TUIIBI XUMHYECKHX CBA3EH UMEIOT MECTO B UX MOJEKyIax?
3. BbramcnnTh, CKOJIBKO TEIUIOTH BRIACTUTCS MPH 00ure 1 kT cynbduma MHHKA 10 PEaKINH:

27ZnS (x) + 302 (r) = 2Zn0 (x) + 2502 (1), AH° =-943,6 x/]x
4. Bo ckonbko pa3 3amennutcs npsimas peakius  3H2 (r) + N2 (r) [ 2NH3 (r) €CJIM JJaBJICHHE B CHUCTEME ymaJieT B 2
paza?
5. Ha ckombko rpagycoB Hago yBEIHUYHTH TEMIIEPATypy, YTOOBI CKOPOCTh PEAKIIMU BO3pocia B 27 pa3, eciu
TeMIepaTypHbId KOAQPHUINEHT CKOPOCTH PEeaKIUU paBeH 37
6. B xakoM HampaBlIeHHUM CMECTUTCS PaBHOBECUE PEaKLUH

2CO (r) 1 CO2 (r) + C (1) — 172,5 x[Ix
a) TIpH MOBBIIICHUH AaBJICHHUS;

0) pu MOHMWKEHUU TEMIIEPATYPHI;

B) NIPU NOBBIIIEHNH KOoHIeHTpauuu CO2?

Bapuant Ne 5

1. W300pa3utk pacrpeneneHue 3JIeKTPOHOB MO KBAHTOBBIM S4YeHKaM B aToMax aproHa, Kaiblws, docdopa.

2. [IpuBecT mpUMep MOJEKYIBI C Sp2- THOPUAN3AIUEH AIEKTPOHHBIX 00JIakoB. Kakol yroia Mexmy CBS3SMH B OTOH
Mornekyne? M300pa3uTs ee IpOCTPAHCTBEHHYIO CXeMy

3. OnpenenuTb SHTATBIUI0 00pa3oBanus CS2, UCXO U3 ypaBHEHHUS

CS2+302— CO2+2S02 + 1100 x/Ix,
eciiu AH CO2 (1) = - 393 x/Ix/ moas, AH SO2 (1) = - 297 xJ]»/ Moib

4. Kak u3MeHHTCS CKOPOCTh peaKuu 2NO (1) + CI2 (r) [1 2NOCI (1) MpU yBEIMYEHUU KOHLEH-Tpauuu NO B 2
paza?

5. Kak m3MeHuTcst ckopocTh peakiuu Ipu nosblmeHun temunepaTtypsl ¢ 0 °C no 50 °C, ecinu TeM-niepaTypHbIi

K02 PUITHEHT CKOPOCTH PeaKuu paBeH 37

6. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

N2 (r) + 02 (1) [1 2NO (1), AH®° > 0
a) MY NOBBIIIEHUN TEMIIEPATYPHI;
0) npu MOHMKEHUU AaBICHHUs?
Hanummte BeIpayKeHHE KOHCTAHTHI PAaBHOBECHS ATON PEaKIUH.

Bapuant Ne 6
L. BasieHTHBIE 37IEKTPOHBI aTOMOB 3JIEMEHTOB OIMCHIBAIOTCS (DOPMYIIaMH:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH 3JIEMEHTHI X COCTaBBTE MOJHBIE 3JICKTPOHHEIE (POP-MYIIBI HX aTOMOB.
2. IMpuBecTH mpUMepHI MOJIEKYN BEIECTB, B KOTOPHIX aTOMBI COCMHSUINCH ObI KOBAJICHTHOM IOJISPHOI M HETIOJISPHOMN
CBsI3b10. 1300pa3uTh CXeMbI CTPOCHHUS ITHX MOJIEKYIL.
3. Berancnuts sHTanenmio obpasoBanus nponana C3H8 ucxons U3 ypaBHEHHUs €ro cropaHus

C3HB8(1) + 502(r) = 3CO2(1) + 4H20(T), AHx.p. =-2043,9 ]Ik,
eciiu AHCO2(r) = -393, 5 x/Ix/monb, AHH20(r) = -241,8 x/[)x/Monb:
4. Paccuuraiite ckopocts xumuyeckoi peakiuu  2NO (1) + O2 (r) — 2NO2 (r), ecinu KOHIICHTpa-IIMU BEIECTB
cocraBisttot: [NO] = 0,02 monb/i; [02] = 0,03 Mois/it;
[NO2]=0,01 monb/n

5. BoruncnuTh TemneparypHblid K03 QUIUEHT CKOPOCTH peakuuy, e NpH MOBBIIIEHUH TeMie-paTypsl Ha 30 °C
CKOpPOCTb PeakLuy Bo3pocia B 64 pasa.
6. Kaxumu u3MeHEHUsIMU TeMIIEpaTypbl, JaBleHUs U KOHLEHTpauuu [O2] MOXXHO CMECTUTh BIIPaBO PaBHOBECHE PEAKIIUU

2802 (r) + 02 (r) [12S03 (1) + Q ?

[TPOMEXXYTOYHBIN KOHTPOJIb Ne 2 (o1 9 10 15 Gamios);

BapuanTt Ne 1

1. JaiiTe onpenenenre pacTBopa, pacCTBOPUTEINS, PACTBOPEHHOTO BemecTBa. OnpeaennuTe pacTBOPU-TEIb U PACTBOPEHHOE
BEIIECTBO B pacTBOpE, MONyueHHOM Ipu cMemuBanuu: a) 100 r Bogsl u 200 r caxapa; 6) 200 r Boas! u 100 r anetoHa.

2. Kak obecrnieuntsb ycinoBus, 3aMeasiomue ruaponn3? Kak yckoputs ruapoan3?

3. Omnpenenute pH 1 pOH pactBopa, comepxarniero 6,75¢10-10 moms/it OH™.

4. PactBop, B 200 M1 KOTOpOTO HaXoAWMTCS 3 T HeanekrponuTa, obmanaer npu 20 0C ocmotnueckum pasierneM 500 xlTa.
Onpeznenure MOJIEKYJISPHYIO Maccy BELIECTBa.

5. Ha ckosipko rpamycoB moBbICHTCS TeMmIepaTypa KureHus Bojbl, eciid B 300 T Boasl pactBoputh 27 T riroko3sl COH1206?
D0ymmockonuieckas kKoHcTanTta Boabl E = 0,52 °C.

6. PactBop, comepxamuit 0,265 r Na2CO3 B 100r Bogsl, kpuctamusyercs npu temmeparype -0,13 °C. Brraucaurs

Kaxyuytocs creneHb nucconnannu Na2CO3 B atom pactBope. Kprockonuueckas konctanTa BoJisl K = 1,86 °C.

Bapuant Ne 2
I. Kak u3Mensiercss pacCTBOPUMOCTh Ta30B B )KUIKOCTAX C MOBBIIEHHEM Temreparypbl? C MOBbIIIEe-HUEM JaBICHUS?




2. Uro Takoe 3IEKTPONUTUYECKAs OUCCOLMALMA U KaK 3aBUCUT JTOT IIPOLECC OT HOHU3UPYIOLIEH CHIIBI PACTBOPUTEINS U
XapaKkTepa XUMHYECKOI! CBSI3H B MOJIEKYJIE JJIEKTPOIUTa?

3. Yemy paBHBI KoHIeHTparmu noHoB H+ m OH™ B pacTBopax, pH xotopsix paseH: a) 2,0; 6) 7,0; B) 11,07

4. BerumennTs ocMOTHYECKOE JABJICHHE pacTBOpa, copepskamero B 1,4 1 63 r rmoxo3sr COH1206 npu 0 °C.

5. BoruucnuTh Temneparypy KpUCTaJUIM3allii pacTBopa, coxepxkaimero 20 r caxapa C12H22011 B 400 r BoxsI.
Kpunockonmnueckas koncranra Boasl K = 1,86 °C.

6. PactBop, conepsxkammii 2,5 r NaOH B 200 r Boxs! kumnut nipu temneparype 100,31 0C. Haiigute nyst sToro pactsopa

n3oToHnueckui ko3dpunuent. EH20=0,52.

Bapuant Ne 3

I. Kak mpupozaa pacTBopuTeNs U pacCTBOPEHHOTO BEUIECTBA BIUSIOT HA pacTBOPUMOCTH? B kakoMm pacTBopuTese — BOJAE MU
OcH30I1e — OYAyT Jy4Ille pacTBOPATHLCS aMMHak U cepoyriepon CS2?

2. JlaiiTe ompeneneHus CIEeIyIOINM TePMHUHAM: 3JIEKTPOIUTHYECCKAs ANCCONMANNS, IIEKTPOIUTHI, HEMICKTPOIIHUTEL,
KaTHOHBI, aHHOHBI. [IprBeauTe IpUMEphl COOTBETCTBYIOIINX BEIIECTB.

3. Ornpenenuth koHueHTpanuo noHoB OH™ B 0,01 M pacrBope ruapokcuna ammonuss NH4OH, ecnu Knuce = 1,77 « 10-5.
4. Haiitn ocmotnueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O3, mpu 27 °C.

5. Beruuciute Temneparypy 3amep3aHust pactsopa, conepxamero 20 r caxapa C12H22011 B 400 r Bogsr. KH20=1,86

6. BorunciuTh Kaxyilyrocs crenens auccouuanuu ximopuna kanus KCl B pactBope, conepxamiem 4,47 r KC1 B 100 r Boasl,
€CJIM 3TOT pacTBOp kpucraumsyercs npu -2 °C. Kpnockonuueckas koncranra Bojasl K = 1,86 °C.

Bapuanr Ne 4

1. Uro Takoe AuarpaMmMa cOCTOSHUSI BojbI? KakoBo arperaTHO€ COCTOSHHE BOJBI PU cleayro-umx ycnosusax: a) T = 293 K,
P =100 kIIa; 6) t =50 °C, P =200 ITa?

2. UYro Takoe KoHCTaHTa qucconmanuu? Kak cBs3aHa KOHCTaHTa AWCCOIMAIMN CIA0BIX SIEKTPOIUTOB CO CTEIICHBIO MX
Jucconyanuu?

3. Haiitu crenens quccouuanuy cepoBOAOPOIHON KUCIOTHI Mo nepBoii crynenu B 0,1 M pac-TBope, eciu KOHCTaHTa
JIMCCOLIMAIIY JIJIsl 3TOM cTyneHu pasHa 1,1+10-7.

4. [Ipu 0 °C ocmoruueckoe aasneHue pactBopa caxapa C12H22011 paBuo  3,55°105 ITa. Cxonp-k0 TpamMMOB caxapa
coxepxurcs B 1 11 pactBopa?

5. Ipu kakoit nmpubmm3uTensHO Temmeparype Oyner kurnets 40 %-Hblil pacTBop 3THIOBOrO criupra C2H5OH B BOzE?
D0yumocKomuIeckast KOHCTanTa Bojbl E = 0,52.

6. PactBop, cogepxkamuii 4 r K2CO3 B 250 r Boxel, 3amep3aet npu -0,520C. Haiinute 11 3TOro pacTBopa M30TOHUYECKUN

koa¢ppument. KH20=1,86

Bapuant Ne 5

1. [Tpu 0aMHAKOBBIX JM TeMIEpaTypax KUISAT M KPUCTAIUIM3YIOTCS pacTBopuTens u pactBop? Chop-mymupyiite
COOTBETCTBYIOIINE 3aKOHBI.
2. UYro Takoe M30TOHHYECCKHH KOA(QUIMEHT N KaKk OH CBSA3aH CO CTEHEHBIO JHCCOIHMAIMA JIEKTPO-JIHTA ¥ YHCIIOM HOHOB,
Ha KOTOpPBIE pacrafacTcsi B BOJHOM PAacTBOPE €ro MoJIeKyia?
3. Koncranta auccoumarnuu oprodochopHoit kuciorst H3PO4 no nepsoit crynenu pasHa 7,11¢10-3. IIpeneOperas
JUCCOLMalUel IO APYTUM CTYIEHSAM, BBIYUCINUTh KOHLIEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTHI.
4. [Ipu xakoif TemmepaType OCMOTHYECKOE IaBJeHHE pacTBopa, coaepxkaimero 18,6 r anmninna COH5SNH2 B 3 1 pactBopa,
nmocturHer 2,84¢105 I1a?
5. KaxkoBa temmneparypa KurneHus pacTBOpa HEdJIEKTpoJiuTa, cojepxkamiero 3,01+1023 Monekynn B JTUT-pe BOIbI?
D0ymmockonuieckas KoHcTanTta Boabl E = 0,52 °C.
6. Ipu xaxoii Temmeparype Oyzaer kumeth 1| m pactBop NaCl, ecnu crenens auccounanmu NaCl pasaa 84%?. EH20=0,52

Bapuant Ne 6
1. [Nepeuncnure ¢usmyeckie cBOHCTBA BoABL Kakie M3 3THX CBOWCTB aHOMaNbHBI? B WeM nmpHYMHA MX aHOMAJIBHOCTH H
KaKOBa POJIb AHOMAJIUK BOJBI B Ipupoae?
2. Uro Takoe CTeleHb JUCCONMAIMH U KaK OHA 3aBUCHT OT KOHIIEHTpAIMH pacTBopa’?
3. Bo ckonbko pa3 xoHuentpanus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbiue, yem B 1 H. pactBope H2S04 (o =
51 %)?
4. PaccuntaTs MONEKYISAPHYIO MacCy HEIJIEKTPOJIUTA, €CIIU B 5 11 pacTBOpa COAEPKUTCA 2,5 T HEDIEK-TPOJIUTA, a
ocMoTHYecKoe AaBieHue 3toro pactBopa npu 20 °C pasuo 0,32¢105 Ila.
5. Ha ckosibpko rpamycoB moBbICHTCS TeMIepaTypa KureHus: Bojbl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0ymmmockonuaeckas kKoHcTanTta Boasl E = 0,52 °C.
6. PactBop, comepxammit 1,7 T xnopuna nuaka ZnCl2 B 250 r Boxsl, Kpuctamausyercs: npu Temme-patype -0,230C.

Onpepenure KaXyIyocs crenensb aucconuarnuu ZnCl2 B atom pactsope. KH20=1,86
Kpurepuu onenku:

- OIIEHKA «OTJINYHOY BBICTABIIACTCS CTYCHTY, €CJI OH HabOpai 15 6anioB

- OLICHKA «XOPOLIO» BBICTAaBIISIETCS CTYACHTY, €clii OH Habpan 12 6anmnoB

- OIICHKA «YJIOBIICTBOPUTEIIEHO» BBICTABIISCTCS CTYICHTY, €CIIM OH Habpa 9 OamioB

- OIIEHKA «HEYIOBIETBOPHUTEIHHOY» BEICTABIIACTCS CTY/ACHTY, €CIH OH HAaOpax MeHee 9 6asioB.

[TpoMexyTouHbIit KOHTPOJIb 3 — BhINIOJIHEHUE PI'P

PacuerHo-rpadudeckas padora (PI'P) Ha Temy «Xumudeckue pacuetsn». Llensto BermonHeHus PI'P sBis-eTcs 3akpernieHue
TEOPETUUECKHUX 3HAHNH, BHIHOCHMBIX Ha CAMOCTOSITENBHYIO PabOTy CTYACHTOB, HO3BOJISIOIIMX OCBOUTD CIICIUAIbHBIC Pa3/ielibl




JUCLIUIIIMHEL.

Bormpocs! 1u1s mpoBeeHNs TpOMeXKyTOYHOIT aTTectanuu B hopme sx3ameHa (MK):

1. OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXPAHEHUS MACChl U SHEPIHH, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX
OTHOIIICHMH, 3aKOH YKBUBAJICHTOB.

2. OCHOBHBIE 3aKOHbI XUMUH: 3aKOH OOBEMHBIX OTHOIIECHHH, 3aKOH ABOTrajipo M €ro CleAcTBHsA. MeToxbl onpeaesICHuUs
MOJIEKYJIIPHBIX MacC ra3oB.

3. Ilepuonuueckuii 3axoH U nepuogudeckas cucrema [I.M1. Menneneesa. Ilepuonbl, Ipymnsl U NOA-IPYIIIbI NEPUOJUUECKOI
cucteMbl. CBsI3b CTPOEHHS aTOMA C TOJIOKEHUEM 2JIEMEHTOB B IEPUOANYECKOM CHCTEME.

4. Crtpoenue atoma. [loctynater bopa.

5. KBanToBbIe uncna, ux GU3NIECKUl CMBICIL.

6. DneKTpoHHass opOHUTanb U «kBaHToBas stueiikay. [Ipunnun [Maynu. IlpaBuno Xynza.

7. CewmeiicTBa s-, p-, d- 1 f- 3IEMEHTOB B NEPHOIUUYECKOH CHCTEME 3JIEMEHTOB. DJIEKTPOHHBIE (POP-MYJIIbI HIEMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOCHHS MX JICKTPOHHBIX 00070YeK. DHEprusl HOHU3AINN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. Tumel XUMHUECKON CBSA3U, UX OCOOEHHOCTH.

10. XvMuYeckas CBsi3b U €€ OCHOBHBIE XapaKTEPUCTHKHU.

11. KoBanenTHas xumudeckas cBsA3b, €€ pPasHOBUIHOCTH. MeTon Ball€HTHBIX CBA3CH.

12. Crnioco6b1 00pa30BaHusl KOBaJEHTHONH XUMHUYECKOH CBS3H.

13. I'mOpuau3anys aTOMHBIX JIEKTPOHHBIX OpOUTaNel u €€ BUJIBI.

14. IonsipHOCTH XUMUYECKON CBS3H. DNEKTPUYECKUH MOMEHT AMIIONSA MOJIEKYJIBI.

15. Honnas cBs3pb, €€ ocobennoctu. CTereHb HOHHOCTH CBS3H.

16. BonopoaHast cBs3b, €€ 0COOEHHOCTU U BIMSHHE Ha CBOMCTBa BEILECTB.

17. TepMoxuMmus, ee OCHOBHEIC OIIpeAeIeHN. 3aKoH ['ecca M ero ciencTBHe.

18. BHyTpeHHss SHEeprus U SHTANbNHA. DHepreTudeckue dPQPEeKTsl XUMHUUSCKUX MPOIECCOB.

19. Makpo- ¥ MHKPOCOCTOSIHHE BelIeCTBa. BepOosITHOCTb COCTOSIHUSI CHCTEMbI U SHTPOIHSI.

20. HampaBieHHOCTh CaMONPOM3BOJIBHOTO MPOTEKAHHST XMMHUYECKUX peakuuid. DHeprus ['udoca.

21. Xumuueckas KuHeTHKa. CKOpOCTh XMMMUYECKUX PEAKIMH B TOMOTE€HHOH M I€TEpPOreHHOM CHUCTE-ME.

22. BausHIe npupoAbl pearupyroIuX BEIIeCTB U TEMIIEPaTypbl Ha CKOPOCTh XUMHUIECKOH PeaKIiH.

23. BnusHue kaTanu3aTopa Ha CKOPOCTb XMMHUECKOM peakuuu. MeXaHu3M JeHCTBUS KaTalnu3aTopa.

24. OO6parnMble 1 HeOOpAaTHMBIE XUMHYIECKHE PEAaKINH. XUMHIECKOe PaBHOBECHE.

25. CMmemenue xumuueckoro papHosecus. IIpunnun Jle [aTense.

26. Bopa, e€ ¢pusnueckue cBoiicTBa. JlnarpaMma COCTOSIHUSI BOJBI.

27. AHOMasbHBIE CBOWCTBA BOABI, MX MPUYMHA U POJb B MPHUPOJE.

28. PactBopsl. 'mapatraas teopus [[.J1. Menneneea. TemmoBere 3¢h(eKTs pacTBOPEHHS.

29. PacTBOpUMOCTB TBEPABIX BELIECTB B JKUAKOCTSX.

30. PacTBOpUMOCTB ra30B B JKUAKOCTSX.

31. KoHuenTpanust pactBopoB, €€ BUJIBI.

32. OcMoc, 0cCMOTHYECKOE JaBIeHHE pacTBOpoB. 3akoH BanT — ['odda a1t pacTBOPOB HEINEKTPOIH-TOB U IEKTPOIUTOB.
33. INonmxkeHue naBleHHs HACBIIMIEHHOTO Iapa pacTBOPUTENS HaJA pacTBOpPOM. 3akoH Payms mis pac-TBOPOB HEIIEKTPOIUTOB
U 3JIEKTPOJIUTOB.

34. IloBblIeHNE TEMIIEPATyphl KUIIEHUsT pacCTBOPOB. 3akOH Payiis 1ist pacTBOPOB HERIEKTPOIIUTOB U AIIEKTPOIUTOB.
35. INonmwkeHne TeMnepaTypsl KpUCTAIIH3AHMKA PACTBOpa. 3aKoH Paymst 1 pacTBOPOB HEINEKTPO-ITHTOB U IEKTPOIUTOB.
36. Teopust ANEKTPOTUTUUECKOR AUCCOLUALIUY.

37. IMpumennmocts 3akoHOB BanTt — ['odda u Payns x pacTBopam 35I€KTpOITHTOB.

38. CrnaOble 3NEKTPOIUTHI, UX AUCCOUMANMs. 3akoH pazbasieHuss OcTBaibaa.

39. CuJIbHBIE DJIEKTPOJIMTHL, UX JUCCOUUAIMS. AKTUBHOCTh HOHOB.

40. Peakuyy noHHOro oOMEHa B pacTBOpax JICKTPOJIUTOB. Y CIIOBHS HEOOPATHMOCTH PEaKIHA.

41. DnexrponuTHuecKas Aucconuanys Boasl. HelTpanbHble, KUCIBIE U IEIOYHBIE PACTBOPHI.

42. Bonoponnsiii nokazarens. llkana pH, meroas! onpenenenust pH.

43. I'unponus, ero KONMYECTBEHHbIE XapaKTePUCTUKU. 3aBHCUMOCTh TMIPOIH3a OT KOHIEHTpPAlUU M TeMIepaTyphbl pacTBoOpa.
44. T'maponu3 coneld u ero BUbI (Ha MPUMEPE YPaBHEHUM THPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucniepcHbIe CHCTEMBI, UX KITaCCH(HUKAIMS 110 arperaTHOMY COCTOSHHIO (a3.

46. JucnepcHble cUCTEMBI, UX KIacCHU(UKalMs MO CTeneHu AucnepcHocTH. CBOOOIHO- U CBSI3HOAMC-TIEPCHBIE CUCTEMBI.
47. YeToiunBOCTE IcHepcHBIX cucTeM. DakTopsl cTaOMIN3alnK AUCIIEPCHBIX CHCTEM.

48. CopOrust 1 €€ BHUIIBL.

49. Komnonmnsie pactBopsl. CTpoeHHE KOTOUAHON MHIEIUIBL.

50. Koarynsius KOIJIOMIHBIX PACTBOPOB U (HaKTOPhI, €€ BBI3BIBAIOLIME.

51. THITEI OKHCITUTETHHO-BOCCTAHOBUTEIFHBIX PEaKIHUIL.

52. Peaxuuun oxucnenus. Baxueiline BOCCTaHOBUTEIH.

53. Peakuuu BoccTraHoBieHMsI. BakHenie OKUCIUTEH.

54. OKHCITUTENBHO-BOCCTAHOBUTENbHASL JBOIICTBEHHOCTb.

55. DIEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHUUAIBI U PSIl HANIPSDKEHUH METaIOB.

56. Kopposust metanioB u ee BUIBL.

57. Mertozpl 3alIUTHl OT KOPPO3UHU METAIIOB.

58. [onsaTHe XMMUYECKOH HACHTUPUKAMKU. KadyecTBEeHHbIE peaKkiuy Ha MOHBI.

59. CocrapneHne ypaBHEHHI OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEaKIUi, Peakiii HOHHOTO 00OMEHa, THIPOJII3a COeH.




6.2. TeMbl NHCEMEHHBIX PadoT

PacgerHo-rpadudeckas paborta CTyAEHTOB 09HOM (HOPMBI 00YIECHHS

PacuetHo-rpadudeckas pabora (PI'P) Ha temy «Xummdeckue pacuetsn». Llensto BemonHeHus PI'P sBiseTcs 3axperuieHre
TEOPETHUYECKHUX 3HAHUI1, BBIHOCHMBIX Ha CAMOCTOSITENIbHYIO pabOTy CTyIEHTOB, TO3BOJISIOIIUX OCBOUTH CHELHATIbHbIE Pa3/AeIbl
JUCHUIIHHBL.

Boinonnsercs PI'P cryieHTOM HHAMBUYAJIBHO O] PYKOBOACTBOM IIPENOJABATENS BO BHEAYUTOPHOE BPEMS, CAMOCTOSTENILHO.
Cpok cauu 3aKOHYEHHOH pabOThI Ha MPOBEPKY PYKOBOIUTENIO yKa3bIBaeTCs B 3aJaHuu. Ilocie mpoBepku U 10pabOTKU YKa3aHHBIX
3amMevaHui, pabora 3amuiaercs. [Ipu nonoxuTenbHO OLEHKE BBIMOJIHEHHOH CTYJGHTOM paboTe Ha THUTYJIEHOM JINCTE PaOOThI
CTaBUTCA - "3aUTEHO".

6.3. Ilpoueaypa oueHuBaHus

PetitiaroBEIH 621 mo BPC 3a paboty B cemecTpe 1Mo AUCIMIUIMHE HEe MOXkeT npeBsimath 100 6amuioB (min 51):
S=TK+IIK + A

Pacnipenenenue koamuecTBa 0AIIOB JIs TIOYYCHHS 3a4eTa WK dK3aMeHa.:
TK+IIK ot 51 go 85; A ot 0 g0 15.

Ecnu npu n3ydeHnn AUCIUTUTAHBI Y4eOHBIM IJAaHOM 3aITaHUPOBAHO BhINONHEHHE pedepara, PI'P, kypcoBoro nmpoekra (padboTh),
TO JUTS MX OTIeHKH BbLIensiercs oauH [1K. Takue BumbI paboT oneHnBaroTes ot 15 1o 25 6amios.

Cnada paboT, 3a1UIaHUPOBAHHBIX Y4eOHBIM TIIAHOM, SIBISIETCSI 00SI3aTEIbHBIM JIEMEHTOM, HE3aBHCUMO OT KOJIMYECTBA HAOpaHHBIX
6amnoB no apyrum Bugam TK u ITK.

HesaBucumo ot pe3ynsTaToB mpeabirymiero srana koHTposts B cemectpe (TK wmm I1K), obyuaronuiics qomyckaeTces K
CIIEIYIOILEMY.

Ecnn oGy4atoniuiics B KOHIE ceMecTpa He HaOpan MUHUMAaIbHOE KO4ecTBo 0atos (51 6ami), To Ui Hero 00s3aTeIbHbIM
CTaHOBATCS:

- [IK — PI'P / xypcoBoii mpoekT (paboTa) / pedepar, 3arIaHIPOBaHHBIN yueOHBIM IUTaHOM. Eciy npy u3y4eHNH AUCIUTLTIHHEL
y4eOHBIM IUIAHOM HE YCTaHOBJICHO BBIITOJHEHUE BBILETICPEYHCIICHHBIX Pa0oT, TO BhimosHseTcst onuH [1K, npeioxkeHHbIi
npernozaBarenieM (HalpuMep, yCTHBII WM MMCbMEHHBIH onpoc, pedepar, TeCTUPOBaHKE U T.I1.);

- UK — cnaua 3adera Wi 9K3aMeHa, B CPOKH, YCTAHOBJICHHBIE PACIIICAHHEM IIPOMEXKYTOUHOH arTecTanun. OleHNBaHNE
MPOU3BOJUTCS IO MATHOANIBHOMN mIKane. B BemomocTH B rpady «OKk3aMeHAI[OHHAS OIIEHKA) BBICTABIIAETCS OI[EHKA MO
pesynbraram HK.

MaxcumMansHoe koaudecTBo 6amtos 3a PI'P / kypcoBoit mpoekt (paboty) / pedepaT, 3ammaHupoBaHHBIA yIeOHBIM IIJIAHOM PaBHO 25
(min 15). IepecdeT 6aNIOB B OIEHKY MO MATHOAIBHOM ITKajIe BBIMOJHACTCS 10 Tabmuie 1.

Tabnuma 1 — IMepecuet 6amutoB 3a pedepar, PI'P, kypcoBoii nmpoekr (paboTy) mo 5-tu OaibHOMH IIKae
PefitunroBeiit 6amn  OneHka 1o 5-Tu 0aJbHOM HIKaie

25-23 Omin4HO

22-19 Xoporio

18-15 Y 10BII€TBOPUTEIHHO

<15 HeynosneTrBoputensHO

Kpurepuu oneHK: ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIMI 1 BBICTaBJICHNS 0ayuIoB 3a pedepaT, pacueTHO-TpadIIecKyio padory,
KyPCOBYIO paboTy (IIPOEKT): COOTBETCTBHE COAEP KaHUs pabOThI 3aJaHNI0; TPAMOTHOCTD U3JI0KEHHS U KaueCTBO O(POPMIICHHS
PaboThI; COOTBETCTBHE HOPMATHBHEIM TPEOOBAaHUAM; CAMOCTOSITEIILHOCTD BBIITOJIHEHUS PaboThI, ITyOHHa MPOpaOOTKH MaTepHaia;
HCTIONI30BaHNE PEKOMEHIOBAaHHON ¥ CTIPABOYHOI JIUTEPaTypHhl; MPABIIIEHOCTD BBITIOJIHEHHBIX PAacYeTOB U IpaMuecKkol 4acTy;
000CHOBaHHOCTb U JJOKa3aTEIIbHOCTh BEIBOMIOB.

Jlys pacdera HTOTOBOM OLICHKH IO AUCIUILTAHE HEOOXOAMMO UTOTOBBIC OaILTHI (S) MepeBeCTH B MATHOAIHHYIO IIKATY C
HCTOJIE30BAHUEM TAOIIHIIEI 2.

Tabnuna 2 — [TepecueT UTOTOBBIX OATUIOB JUCIUIUIHHBI 110 5-TH OAJIbHOM IIKaIe
PeiiTHHTOBEII Oat

(MTOTOBBIA 0T MO AMCIUILTAHE) Ornenka mo 5-Tu OambHOM HIKaje
86-100 OTnuyHo

68-85 Xoporio

51-67 Y 10BIETBOPUTEIBHO

<51 HeynosneTBoputensHO

Hrorossrit korTpois (1K) npoBoanTcs B popme 3aueTa mimn sk3aMeHa. OIieHUBaHNE MPOU3BOIUTCS 1O 5-TH OaNbHOI HIKae.

OueHka chopMUPOBAHHOCTH KOMIETEHIIMI y 00y4arolmuxcsi U BBICTABICHHUE OLIEHKH 10 JIMCLMIUIMHE BEAETCS CIIEAYIOIINM
00pa3oM : ISt CTyJEHTOB OYHOH (hOpPMBI 0OYUIEHHSI HTOTOBas OLIEHKA IO IMCIMILTHHE BhIcTaBisieTcs o 100-0aiubHOM cucteme,
3aTeM HEePEBOIUTCS B OLICHKH «OTIMIHOY, «XOPOIIO», KYIOBICTBOPUTEIEHOY, «HEYIOBIETBOPUTEIHHOY / «3aUTECHOY U «HE
3a4TEHO»; JUI CTYJCHTOB 3a049HON M OYHO-3a09HON (POPMBI O0YUCHHUS OI[EHUBACTCA IO MATHOAIUIBHOM IMIKasie, OLCHKAMU
«OTIINYHON, «XOPOIIOY, «yJIOBICTBOPUTEIHHON, «HEYIOBICTBOPUTEIBHOY / «3aUTCHO» MM «HE 3a4TCHOY.

BeIcoxuii ypoBeHb OCBOCHHUS KOMIIETEHIINH, HTOTOBAs OIIEHKA [0 AUCIUIUTIHE «OTIIMIHO» WITH «3adTeHo» (86-100 6amios):




TIIyOOKO U IIPOYHO YCBOMII IIPOTPaMMHBIN MaTepHall, HCUEPIIBIBAOLIE, IIOCIEJ0BATENbHO, YETKO 1 JIOTHYECKH CTPOITHO ero
U3J1araeT, yMeeT

TECHO YBSI3bIBATh TEOPHIO C IIPAKTHKOH, CBOOOIHO CIIPABIACTCS C 3aa4aMy, BOPOCAMH M IPYTUMH BHIaMH{ IIPAMEHEHHS 3HAHUH,
IpUYEM He 3aTPyJHACTCS C OTBETOM IIPH BUAOM3MEHEHUH 33IaHHH, UCTIONB3YeT B OTBETE MaTepuall yaeOHO! TUTepaTypsl,
MpaBUIBHO 00OCHOBBIBAET NIPHUHATOE PEIlICHHE, BlafeeT Pa3HOCTOPOHHUMHU HAaBBIKAMU U MIPHEMaMU BBINOTHEHHUS MPAKTHUECKUX
3ana4. CHCTEMHO M IITAaHOMEPHO paboTaeT B TEUEHHH CEMecTpa.

TToBbIIEHHBIH YPOBEHb OCBOCHHUST KOMIIETEHIINI, HTOTOBAs OIEHKA 110 TUCIMIUTHHE «XOPOII0» WK «3auTeHoy (68-85 GamioB):
TBEPO 3HAET MaTepHaj, TPaMOTHO U IO CYIIECTBY M3JIaraeT ero, He JOIMyCKas CyIIeCTBEHHBIX HETOUHOCTEl B OTBETE Ha BOIIPOC,
NPaBWILHO IPUMEHSET TEOPETUUCCKHIE MOJIOKEHHS IIPH PELIEHUH ITPAKTHYECKUX BOIPOCOB U 3371a4, BIajeeT HEeOOXOJUMbIMU
HaBBIKAMH ¥ IPHEMaMHU UX BITOTHEHH. CHCTEMHO W INIAHOMEPHO paboTaeT B TSUCHUH CEMECTpa.

IToporoBerii ypoBeHs OCBOCHUSI KOMIIETEHITHI, HTOTOBAs OIEHKA 10 JUCHUIIIHHE «YAOBICTBOPUTEIBHO» HIH «3a4TeHO» (51-67
6a11II0B): UMEeT 3HAaHMS TOJIBKO OCHOBHOTO MaTepuasa, HO He YCBOMII €ro feTalei, JomycKaeT HETOUHOCTH, HeJOCTaTOYHO
HpaBuIbHbIE (POPMYIMPOBKH, HAapYIICHUS JIOTHYECKOH MOCIIEJ0BATEIBHOCTH B U3JI0KCHUH TIPOTPAaMMHOTO MaTepHalla, UCIIbIThIBACT
3aTpyIHEHUS IPH BEIITOJHEHUH TIPAKTHIECKUX padoT.

IToporoBelit ypoBeHs OCBOCHUSI KOMIIETEHIINH HE COPMHUPOBAH, HTOTOBAS OI[EHKA MO AUCHUILIHHE «HEYIOBIETBOPUTEIBHOY» WU
«He 3auTeHo» (MeHee 51 Gaia): He 3HaeT 3HAYMTEIBHOM YacTH NPOrPaMMHOIO MaTepHaia, A0MyCKaeT CyIIeCTBEHHbIE OINOKH,
HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyTHEHUSIMH BBIITOITHSIET ITpaKTHIecKre padoTsl. Kak mpaBuiio, OlleHKa «HEyI0BIETBOPUTEIHHOY
CTaBUTCSA CTYJCHTaM, KOTOPBIE HE MOTYT MPOAOIKUTE 00y4eHHe 0e3 TOMOTHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH NHUCIUILIINHE.

OOmmit mopsiIOK MPOBECHUS MPOLIEAYPHI OIICHUBAHUS 3HAHWH, YMEHHH, HABBIKOB U (VUJTH) OIBITA ICSTEIEHOCTH, COOTBETCTBHUE
WHINKATOpaM JTOCTHKEHUS COOPMUPOBAHHOCTH KOMITETEHIINH ONPEIeTICH B CIIEAYIOIINX JIOKATBHBIX HOPMATUBHBIX aKTaX:

1. [Tonoxxenue o Tekyuiei arrecranuu 3HaHuii oOy4daromuxcs B HUMU [lonckoit AV (B aeiicTByromieit peaakiumm).
2. ITomoxeHue 0 IPOMEKYTOTHOH aTTeCTalluH 00YJAOIIMXCS IO IIPOTpaMMaM BEICIIEro 00pa3oBaHMs (B ACHCTBYIOMIEH peJaKiunm).

JIOKyMEeHTBI pa3MellieHbl B CBOOOHOM A0CTyIE Ha opunmaibaoM caiitte HUMU Jlonckoii TAY https://ngma.su/ B paznene: ['naBHast
ctpanuna/Ceenenns 06 00pa3oBaTeNbHON OpraHu3aui/JJOKyMEeHTBI.

6.4. IlepeyeHb BHI0B OLICHOYHBIX CPEICTB

1. OUEHOYHBLIE CPEACTBA TEKYIIEI'O KOHTPOJIA:

- TECTHI / BOIPOCHI /ISl TIPOBEACHHUS POMEKYTOIHOTO KOHTPOJIS;
- OJaHKM 3aaHni 11d BeInonHeHus PI'P.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOM ATTECTALMU:
- KOMIUIEKT OMJIETOB ISt 3a4eTa/ SK3aMeHa.

Xpanutcs B 6yMakxHOM/3IIeKTpoHHOM Buae Ha Kadenpe OTIL.

7. YHEBHO-METO/JUMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXY JIS)

7.1. Pekomenyemasi qureparypa

7.1.1. OcHoBHAs IMTepaTypa

ABTOpBI, COCTaBUTENN 3armaBue W3narenscTBO, TOI
JI1.1 | Manamoga O.10., Xumust: yaed. nocodue ist CTyA. 04. U 3a04. GopM 00yu. HoBouepxacck, 2022,
[Iataunbiaa E.B. Hanpasi. "JlecHoe neno", "JlanamadTHas apXuTekTypa", http://biblio.dongau.ru/MegaPr
"OKOJIOTHS ¥ TPUPOJIOTIOIB30BaHHE" oNIMI/UserEntry?
Action=Link FindDoc&id=42
7808&idb=0
JI1.2 |CamuxoBal. T. Xumusi: yaebHoe mocoone Yopa: BTAY, 2021,
https://e.lanbook.com/book/201
053
JI1.3 |3sixoBa U. [1., Xumus: yaeObHoe mocobue KpacHospck: Cubupckuit
Haiimymnna JI. B., (benepanbHbI YHUBEPCUTET
IIpokymxuna M. I1., (CoY), 2021,
[epbakora O. 1O. https://biblioclub.ru/index.php?
page=book&id=706627
7.1.2. lonoJHuTeAbHAS JUTEpATypa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI2.1 |Iumkosuy E. [I. OO0mas xuMusi: yaeOHO- MEeToAnYeCcKoe mocodue Kazanp: U31-Bo KazaH. yH-Ta,
2014,
https://biblioclub.ru/index.php?
page=book&id=276360




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI2.2 | AmapueB A. 1., Xumus : COOpHUK 3aa4 U YIPaKHEHUH: yueOHO-METOIUUECKOe HoBocubupck:
KazakoBa A. A. nocooue HoBocubupckuii
roCyapCTBEHHBIN
TEXHUUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
JI2.3 | YukanoBa E. C., O0mas 1 HeopraHW4ecKast XUMH: TaO0paTOPHBIA MPAKTHKyM Omck: OMckuit
T'onmoBanosa O. A. roCyZapCTBEHHBIN
yHuBepcuteT uM. ®.M.
JHocroesckoro (OMIY), 2021,
https://biblioclub.ru/index.php?
page=book&id=688752
J12.4 | EmenpsnoBa E. O. OO011ast XUMUSL: IPAKTUKYM JInnenx: Jlnneuxui
roCyapCTBEHHBIN
TMIeTarOTUUECKUH YHUBEPCUTET
nmenu I[LI1. CemenoBa-TsH-
Illanckoro, 2019,
https://biblioclub.ru/index.php?
page=book&id=577072
JI2.5 | CysopoB A. B., OO0mas xuMusi: yaeOHUK Cankr-IletepOypr: Xumusaar,
Huxonbckuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.3. MeTtoanueckue pa3paboTkn
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron
JI3.1 |Mlanamosa O.1O., Xumust: COOPHHUK 327124 TSI CAMOCTOSITETBHON PabOThI Hosouepxacck, 2018,
Jpososo3osa T.H. CTYZICHTOB [BCEX HaNpaBJICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0
JI3.2 | ApoBoBo3osa T.U., Xumust: 1ab0paTOPHBINA MPAKTUKYM JAJISl CTYICHTOB BCEX Hosouepxacck, 2018,
[Manamosa O.10., HaTpaBJICHUH http://biblio.dongau.ru/MegaPr
[Isatauneaa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI3.3 | HoBo4epk. HHX.- XHUMHS: METOTMYECKUE YKA3aHHSI 110 TIOATOTOBKE K TEKYIIEMY Hosouepkacck, 2019,
MEJAOp. WH-T KOHTPOITIO JIJISI CTYJICHTOB BCEX HANPaBICHHUN http://biblio.dongau.ru/MegaPr
Honckoit I'AY ; cocr. oNIMI/UserEntry?
0.10. Manamosa Action=Link FindDoc&id=29
9150&idb=0
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTu "UnTepHeT"
7.2.1 MH(POPMAIMOHHO-CIIPABOYHBIE U TIOUCKOBBIC http://www.chem.msu.su/rus/elibrary/
CUCTEMBI
7.3 IlepeyeHb NpOrpaMMHOro odecrnevdeHust
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo6numen3nonnsiii jorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»
7.3.3 Microsoft Teams [IpenocrasnsieTcsa 6ecraTHO
734 MS Office professional, CyO6nunen3uoHnsIi goroBop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpetia»
7.4 Tlepeyenb nHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 basbr manabix OO0 "Tpecc-Uupopm" (KoHCyapTaHT https://www.consultant.ru
+)
7.4.2 bazer nanaeix OO0 Hayunas anekrpoHHas http://elibrary.ru/
6ubnmmoreka
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCITUIIJIMHBI (MO Y JIS)
8.1 2321 CrienanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU

CpencTBaMK 00YYEHHsI, CIy KaIllUMH JJIsI IPeICTaBIeHHs HH(opMaln ayauTopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHus (TIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 3kpan HacTeHHBIH — | mT.; YueOHO-HANIAAHBIE TOCOOHS — 9 mT.;
Hocka - 1 mT.; Paboune mecra ctryaenToB; Pabodee mecto mpermnonaBaress.




8.2 2313 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISIHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMK 00YYEHHUsI, CIy KaIllUMH JJIsI IPEICTABICHH HHQOPMALIMH OOJBILION ayTUTOPHH:
Habop neMoHCTpalmoHHOTO 000pyIOBaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mt., sxpan HacTeHHBIH — | WIT.; Y4eOHO-HarIsaAHBIC mocoOmus — 15
mrt.; PabGoune mecta ctynentoB; Pabouee MecTo npemnogaBaTes.

8.3 2305 [TomerieHne YKOMIUIEKTOBAHO CIICLHATHN3UPOBAHHON MEOENBI0 M TEXHUUECKUMU CPeNICTBAMU
00yUeHMSI, CITyKAIUMH JUTS TIPEACTaBICHUS HHPOPMAIIMU H OCHAIIEHO KOMITBIOTEPHOMH TEXHUKOH C
BO3MOYKHOCTBIO MOJIKITIOYCHUS K CeTH «VIHTEpHET» U 00eCTIeYeHHEM JIOCTYIIA B AIEKTPOHHYTO
nHpopMannoHHo-o0pazoBarenbHyto cpeny HUMU Houckoit [AY: Kommeiotepsl Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHUTOD
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas 6ubimoreka;

Cromnsl komnbloTepHble — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mr.; Temaruueckue IIaKaThl
—5mr.; Jlocka— 1 mrt.; Paboune mecta cTyneHToB; Pabodee MecTo mpermopaBaTes.

8.4 2102 CrienaabHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
CpeZIcTBaMH 00YUEHUSI, CITYKAIIUMHE JUTS IPEACTABICHHUS HHPOPMAIIUU OOJBIION ay TUTOPHU:
Habop neMoHCTpanmoHHOTO 000pyA0BaHUS (IIEPEHOCHOIT): 3KpaH - 1 mT., mpoekTop - 1 mT., HeTOyK
- 1 wt.; Annmapat TBO — lmt.; Annmapat TB3 — 1 wt.; Ilnnta snexkrpuueckas — 1 mr.; Ilnura
HarpesatenbHas ES-HA3040 — 1 wr.; T'azoananuzarop ' XI1-3M — 1 wt.; Or"erymmrens — 1 mr.;
Benpo xonycunoe — 1 mt.; JlabopaTopHas mocyna; PacTBopbl peakTHBOB, HEOOXOAUMBIX JIJIst
BBITIOJIHEHHS 1a00PaTOPHBIX paboT; AmNTeuka ¢ MeauKaMeHTaMu — 1 mT.; Mebens nabopaTopHas;
Jlocka MarHuTHO-MapkepHas - 1mr.; CynmabHbIi mkad - 1mT.; Becbl TexHoxumudeckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctynenros; Paboune mecta
MpernoiaBaTes.

9. METOUYECKHE YKA3AHUA JJIAA OBYYAIOIIUXCA ITIO OCBOEHUIO JUCHUTIIMHBI (MOAY JIS)

1. INonoxxerne o Texymen arrecranuu obydaromuxcst B8 HUMU ITAY (BBexeHO B AedicTBHe mpuka3oM aupekropa Nell9 or
14 urons 2015 1.). / HoBouepk. umx.-meauop. uH-T J{oHckoi I'AY.-Dnekrpon. nan.- HoBouepkacck, 2015. - PexxuMm goctymna:
http://www.ngma.su - 27.08.2016

2. XuMHA : MeTOANYECKUE YKA3aHMS 110 ITOJTOTOBKE K TEKyIIIeMy KOHTPOJIIO JUTS CTyICHTOB BceX HanpasieHunit / HoBodepk. nHx.-
menuop. uH-T Jlonckoit 'AY ; coct. O.1O. [Manamosa. - HoBouepkacck, 2019.

2. lpoBoBo3oBa, T.M. Xumus: 1ad. npakTukyM ajs cty. Bcex Hanpasi./ T. U. JIpooBo3zosa, O. 0. Illanamosa, E. B. [TaTHuIbIHA ;
Hosouepk. unx.-menuop. un-t Jlonckoii 'AY. - HoBouepkacck, 2018.

3. 6. Mamamosa, O.FO. Xumus: ¢6. 3amad uist cam. pabotsl ctyn. [Beex Hampasi.] / O. 0. anamosa, T. 1. JIpoBoBo30Ba ;
Hosouepk. unx.-menuop. uH-t Jonckoit 'AY. - HoBouepkacck, 2018.
4.3. X¥UMHS : METOIMYECKHE YKa3aHUs IO MOATOTOBKE K TEKyIIEeMy KOHTPOJIO JUIS CTYICHTOB BceX HampamiieHHH / HoBouepk.

uHXK.-Menuop. uH-T JJorckoit 'AY ; coct. O.10. Illanamosa. - HoBouepxacck, 2019.
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