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1. OFbEM JUCIUIIJIMHBI B 3BAYETHBIX ETUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJTEMHUYECKHNX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPEIIOJABATEJIEM 1 HA CAMOCTOSATEJIBHYIO 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 JUCIUAIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | b1.0

3.1

TpeGoBaHus K NpeIBapUTEIbHOI HOATO0TOBKE 00y4al01Ierocs:

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

Jucuuniaunel (MOay/14) U NPAKTHKH, A1 KOTOPbIX OCBOEHUE JAHHOW AUCUMIIMHBI (MOAYJIs1) HEOOXOAUMO 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. KOMIIETEHIIUN OBYYAIOIIEI' OCSA, ®OPMUPYEMBIE B PE3YJbTATE OCBOEHUS JTUCIIUITJINHBI

(MOZY.JIsT)

OIIK-1 :

Crnoco0eH CTaBUTh U pelIaTh HH/KEHEPHbIe U HAYYHO-TeXHUYeCKHe 321241 B cepe cBoell NpodecCHOHAIBHOI

AeATEeJIbHOCTH U HOBBIX MEKAUCHUINTIMHAPDHBIX Hanpanneﬂuﬁ C UCMTOJB30BAHUEM €CTECTBEHHOHAYYHbIX, MATEMATHYECKUX U
TEXHOJOIrHYICCKHUX MOIIeJIeﬁ;

OIIK-1.1 : [leMoHCTpHpPYET 3HAHNE OCHOBHBIX 3aKOHOB MAaTEMaTHIECKUX U €CTECTBEHHBIX HAYK, HECOOXOJUMBIX IS PEILICHHS
THTIOBEIX 33/1a4 B IPO(ECCHOHANBHON ACITETFHOCTH

OIIK-1.2: HCHOJ’HﬂyeT 3HaHUA OCHOBHBIX 3adKOHOB MATEMATUYCCKUX U €CTCCTBCHHBIX HAYK JAJI PCIICHUA CTAHAAPTHBIX 3a4a4 B
HpO(l)eCCI/IOHaJ'ILHOI\/’I JCATCIIBHOCTHU




OIIK-1.3 : [IpuMeHsieT OCHOBHBIE 3aKOHBI MaTEMaTUUYECKUX U €CTECTBEHHBIX HAayK JUIsl pealn3aliy IPOESKTHBIX PEIICHUN B
PO eCCHOHATBHOMN NeATEITFHOCTH

5. CTPYKTYPA U COOJEP KAHUE JTUCIHUIIVIMHBI (MOAYJISA)

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

JI2.3713.1
JI3.2
2122

1.2 N3ydenue TeopeTndeckoro 1 10 OIIK-1.1 JI1.1 J11.2 0

Matepuaina. Pemenne 3anad. /Cp/ OIIK-1.2 JI1.3J12.1
2.2

JI2.3J13.1

JI3.2
2122

Paznen 2. 2. Ctpoenue aToma.

Ilepnognyeckasi cucrema

iemenToB JI.U. MenaeneeBa.

2.1 Crpoenue aroma. CoBpeMeHHast 1 2 OIIK-1.1 JI1.1 J11.2 0
MOJI€JIb COCTOSIHUSI 3JIEKTPOHA B OIIK-1.2 JI1.3712.1
aToMe. DJIEKTPOHHbIE 000JI0YKH B J2.2
atome. KBaHTOBBIC UrHCTA. JI2.3J13.1
Ipunnun Iaymu. [TpaBuno Xynna. JI3.2
ITepuoauueckuii 3axon J1.11. 2152
Memnneneesa B CBETE
COBPEMEHHOU TEOPUU CTPOCHUS
aToma.

/J1ex/

2.2 Crpoenue atoma.llepuonnueckas 1 2 OIIK-1.1 JIT.1JI1.2 0
cuctema snemenToB /. U. OIlK-1.2 JI1.3J12.1
Menneneesa. .2

Mp/ JI2.3J13.1
JI3.2
2122

2.3 M3yuyeHne TeopeTuuecKkoro 1 13 OIIK-1.1 JI1.1JI1.2 0
Marepuana, MoAroToBKa K OIIK-1.2 JI1.3J12.1
MIPaKTHYECKAM ¥ J1abOpaTOpHBIM J2.2
pabotam. Pemenue 3amad. JI2.3713.1
Beinonnenue KOHTPOJILHOU JI3.2
pabotel. OdopmiieHHE OTYETa 110 2132
n1ab0opaTOpPHBIM paboTaM.

IloaroroBka kK UTOrOBOMY
xouTponw. /Cp/

Paznes 3. 3. XumMmnveckasi CBA3b U
CTpOEeHHE MOJIEKYJI.

3.1 XuMuyeckast CBSI3b M CTPOCHHUE 1 2 OIIK-1.1 JI1.1 J11.2 0
MOJIEKY L. OIIK-1.2 JI1.3J12.1
Tumnbt XUMUYECKON 2.2

CBSI3U: KOBaJICHTHAs, JI2.3713.1
WOHHAas, BOJOPOIHAS, JI3.2
Metannudeckas. CTpoeHue 0132
MoJieKyl. BnusHue tuna
XAMUYECKOH CBSI3H Ha
CBOICTBa BEILECTB.
/T1ex/

3.2 XuMHYECKast CBSI3b U CTPOCHHUE 1 2 OIIK-1.1 JIT.1JI1.2 0

mouexyn. /TIp/ OIIK-1.2 JI1.3J12.1
2.2

JI2.3J13.1
JI3.2

€]




33 H3ydenue TeopeTudeckoro 15 OIIK-1.1 J1.1J11.2
Marepuaa, moAroToBka K OIIK-1.2 JI1.3J12.1
MIPAaKTHIECKAM U TabOPaTOPHBIM J2.2
paboram. Pemenne 3agau. JI2.3J13.1
Brinonnenue pacyeToB K JI3.2
KOHTPOJIbHOW PabOTHI. 2132
OdopmiieHre oT4era 1mo
1ab0paTOPHBIM paboTaM.

IToaroroBka K UTOrOBOMY
xoHTpOmo. /Cp/

Paznen 4. 4.3nepreruxa
XHMHYECKHX MPOLECCOB.

4.1 H3ydenue TeopeTudeckoro 14 OIIK-1.1 J1.1J11.2
Marepuana, MoAroToBka K OIIK-1.2 JI1.3J12.1
MIPaKTHIECKUM U TabOPaTOPHBIM J12.2
paboram. Pemenne 3agau. JI2.3J13.1
BrinosiHeHUuE KOHTPOJIBHOM JI3.2
paboTtel. OdopmiteHHE OTYETA 110 2122
nabopaTOpHBIM paboTaM.

IToaroroBka K UTOrOBOMY
xoHTpOo. /Cp/

4.2 3aKOHOMEPHOCTH MPOTEKAHUS 1 JIT.1JI1.2
XUMHUYECKHUX IIPOLIECCOB. OCHOBBI JI1.3J12.1
TEPMOXUMUU U 2.2
TepMoauHaMUKH /JIex/ J12.3J13.1

JI3.2

4.3 TermnoBbie 3PPEKTHI XUMHYESCKUX 2 JIT.1JI1.2

peaxuutii /TIp/ JI1.3J12.1
2.2

J12.3J13.1
JI3.2

4.4 OmnpeneneHye SHTAIBIUN 2 JI1.1JI1.2

oOpa3oBanus Boasl /J1ab/ JI1.3J12.1
2.2
J12.3J13.1
J13.2
Pazpnen 5. 5. CkopocTh
XHMHMYECKUX peaKuui u
XHMHYeCcKoe paBHOBeCHe.

5.1 M3yueHne TeopeTuaecKkoro 10 OIIK-1.1 JI1.1 J11.2
Marepuana, MoAroToBka K OIIK-1.2 JI1.3J12.1
MPAKTHYECKUM U J1ab0opaTOpHBIM J12.2
pabotam. Pemenue 3amaq. JI2.3J13.1
Beinonnenue KOHTPOJILHOU JI3.2
pabotel. OGopMIIeHHE OTYETA 10 2132
71a00paTOPHBIM PabOTaM.

ITonroroBka kK UTOrOBOMY
xoHTpomo. /Cp/

5.2 Kunetnka XxumMuaeckux 1 JI.1J11.2
nporeccoB /JIex/ JI1.3J12.1

J12.2
JI2.3713.1
JI3.2

53 3aBUCHUMOCTh CKOPOCTH PEAKIIHH 2 JIT.1JI1.2
OT KOHIICHTPAILMH U TeMIIepaTyphl. JI1.3J12.1
Xumnaeckoe paBHoBecue. /TIp/ 2.2

J12.3713.1
JI3.2

5.4 CKOpOCTh XMMHUYECKUX PEaKIIHM. 2 JI1.1J11.2

Xumngeckoe paBHOBecue /J1ab/ JI1.3J12.1
2.2

J12.3J13.1
JI3.2

Paznen 6. 6. Bona. Odmas
XapaKTEePUCTHKA PaCTBOPOB.




6.1 Boga. O0mias xapakreprcTuka 4 OIIK-1.1 JI1.1J11.2
pacTBOpPOB. OIIK-1.2 JI1.3J12.1
CriocoObI BEIpaKEHHSI COCTaBa J12.2
pacTBopoB. OU3UKO-XUMUUECKHUE JI2.3J13.1
CBOWCTBA PacTBOPOB JI3.2

HEDJIEKTPOJIUTOB u 2132
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 OIIK-1.1 JI.1 J11.2
pactBopoB. Pacuet koHLIEHTpauuu OIIK-1.2 JI1.3J12.1
pactBopos /TIp/ 2.2

J12.3J13.1
JI3.2
2122

6.3 N3ydenue TeopeTnueckoro 10 OIIK-1.1 JI.1J11.2
Marepuana, MoAroToBKa K OIIK-1.2 JI1.3J12.1
MIPaKTHIECKUM U 1abOPaTOPHBIM J12.2
pabotam. Pemenue 3anad. JI12.3J13.1
BrinosnHeHUuEe KOHTPOJIBHOM JI3.2
pabotel. OdopmiteHHe 0TYETa 110 2122
1ab0paTOPHBEIM paboTaM.

IToaroroBka K UTOrOBOMY
xoHTpOIHO0. /Cp/

6.4 IIpurorosienue pacTBopa 2 JIT.1JI1.2
3alaHHO# KOHLIeHTparmy /J1ab/ JI1.3J12.1

2.2
JI2.3J13.1
JI3.2
Pazpnen 7. 7. PacTtBopsl
3J1eKTPOJIMTOB.

7.1 CBoiicTBa pacTBOPOB. 2 OIlK-1.1 JIT.1 JI1.2
KomnuraruBHeie cBoiicTBa OIIK-1.2 JI1.3J12.1
pacTBopoB (perieHue 2.2
CUTYallMOHHBIX 33]a4). JI12.3J13.1
Mp/ JI3.2

2132

7.2 Peakiuu B pacTBOpax 2 OIIK-1.1 JI1.1 J11.2
3JIEKTPOJIUTOB. OIIK-1.2 JI1.3J12.1
/J1ab/ 2.2

J12.3J13.1
JI3.2
0132

73 N3ydenue TeopeTHIecKkoro 5 OIIK-1.1 JI.1J11.2
Marepuaa, MoAroToBka K OIIK-1.2 JI1.3J12.1
MIPAaKTHIECKAM U TaOOPaTOPHBIM J12.2
pabotam. Pemenue 3anau. JI12.3J13.1
OdopmiieHre oT4yeTa 1Mo JI3.2
n1ab0paTOPHBIM pabOTaM. 2122

IloaroroBka k UTOrOBOMY
xoHTpomo. /Cp/

Paznen 8. 8. lucnepcHbie
CHUCTEMBI M KOJLJIOUTHbIE
PacTBOpbHI.




8.1 JucriepcHble CHCTEMBL. 1 2 OIIK-1.1 J1.1J11.2 0
Konnoumausie pactBopsi /JIex/ OIIK-1.2 JI1.3J12.1
2.2
JI2.3713.1
JI3.2
2132

8.2 N3yuenue TeopeTnyeckoro 1 5 OIIK-1.1 JI1.1 J11.2 0
MaTeprala, HOAr0TOBKA K OIlK-1.2 JI1.3J12.1
MIPAKTHYECKUM U JaOOpaTOpHBIM 2.2
pabotam. Pemienue 3anay. JI12.3J13.1
OdopmiieHre oT4era 1mo JI3.2
1abopaTOPHBEIM paboTaM. 0132
IToaroToBka K UTOrOBOMY
xoHTpOHo. /Cp/

8.3 Komnownaneie pacteopsl /J1ad/ 1 2 JI.1J11.2 0

JI1.3J12.1
2.2
J12.3J13.1
JI3.2
Paznen 9. 9. OxuciaurenbHo-
BOCCTAHOBHTEJILHBIE PEAKIHH.
OCHOBBI JIEKTPOXMMHUH.

9.1 N3yueHne TeopeTuaeckoro 1 2 OIIK-1.1 JIT.1JI1.2 0
MaTepuaa, MOJroToBKa K OIIK-1.2 JI1.3J12.1
MIPAKTHYECKUM U Ja00paTOpHBIM 2.2
pabotam. Pemienue 3anau. JI12.3J13.1
OdopmiieHre oT4era 1mo JI3.2
1ab0paTOPHBEIM paboTaM. 2132
IToaroroBka K UTOrOBOMY
xoHTpOHo0. /Cp/

9.2 OxucnuTenbHO- 1 2 JIT.1JI1.2 0
BOCCTAaHOBUTEIIBHBIE PEAKIINHU. JI1.3J12.1
DIEeKTPOXUMUYECKHIE 2.2
cucreMsl /JIex/ J12.3J13.1

JI3.2
93 Cocrasnenne OBP /TIp/ 1 2 JI.1J11.2 0
JI1.3712.1
J12.2
J12.3J13.1
JI3.2
9.4 Peakiun oxuciienus- 1 2 JI1.1 J11.2 0
BOccTaHOBJIeHUs /J1ab/ JI1.3J12.1
2.2
JI2.3713.1
JI3.2
Paznen 10. 10. KonTpoan

10.1 ITonrotoBka K UTOTOBOMY 1 18 OIIK-1.1 JI1.1 J11.2 0
KOHTPOJIIO OCBOCHUS AUCLUTUIHHBI OIIK-1.2 JI1.3J12.1
B (hopme dK3aMeHa. /DK3aMeH/ 2.2

J12.3713.1
JI3.2
2122

6. ®OH/I OIEHOYHBIX CPEJICTB

6.1. KoHTpo/1bHBIE BONPOCHI U 3a1aHUS

IIpu ocBOCHUU NUCUUIIIMHBI IPELYCMOTPEH IPOMEXYTOUYHBIM U UTOTOBBIM KOHTPOJIb 3HAHUH CTYICHTOB.
Texymuit KOHTPOJIb 3HAHUII MPOBOAUTCS B COOTBETCTBUU ¢ [lonoxkeHueM o Tekylueil aTrectanuu odyuaromuxcs ot 15 mas 2024r.
Tekymas arTecTanus B popMe 0auTbHO-PEHTHHTOBOW cucTeMs! (fajiee - BPC) mprmMensieTcs st 00y9alomuxcst O94HOH (OPMEI

o0OyueHwms.

B pamxax BPC ycnieBaeMocTh 00y4aronIMXcs MO KaXKA0H JUCHUIUINHE OLIEHUBAIOT CIIEAYIOLINE BUABI KOHTPOJIS: TEKYIUI KOHTPOIIb
(TK), npomesxyTounblii kouTposs (1K), aktuBHOCTB (A) 1 uToroBbiii koHTpob (MK). Craya 3auera/sk3aMeHa o0s3aTebHa TPU
JKEJTaHUH 00yYaroIIerocsi NOBBICUTh HTOTOBBIA PEHTHHTOBBIN OAJIT MIIH €CJIU CTyIeHT He HaOpas o bPC MUHMMabHOE KOJIMYIEeCTBO
6ammoB (51 Gam).

ITepuomuunocts npoBenenus TK u I1K:




- TEeKyIIUH KOHTPOJIb — 3 3a ceMecTp;

- IPOMEXKYTOUHBIA KOHTPOJIb — 3 3a CEMeCTp.

ITpu ocBOCHUY AUCIMIUIMHEI IPEAYCMOTPEH ITPOMEKYTOYHBIA M HTOTOBBIH KOHTPOJIb 3HAHUH CTYICHTOB.

Texymuiit KOHTPOIb 3HAHUIT IPOBOAUTCS B COOTBETCTBHH ¢ [lomoxkeHneM o TekyImeil aTrectaruu odydaronuxces oT 15 mas 2024r.
Texymas arrectanus B popme OaIbHO-PEUTHHIOBOM cucTeMbl (nanee - BPC) mpumensiercs amst o0ydaromuxcst O4Hoi GopMel
00yUeHHMS.

B pamkax BPC ycnieBaeMocTh 00yJaIONIMXCs TIO KAXKI0H JUCIUTUINHE OIIEHUBAIOT CIIEAYIOINE BUIBI KOHTPOJIS: TEKYIUH KOHTPOITh
(TK), mpomeskyTtounslii kouTpois (I1K), aktuBHOCTE (A) 1 uToroBsiit kouTposb (MK). Craya 3auera/sk3amena oosi3aTenbHa IpU
JKEJIAHUH 00YYaIOIIErocs MOBBICUTH UTOTOBBIN PEUTHHTOBBIN OAJIT MK €CITU CTYACHT He Habpan o bPC MuHUMaNbHOE KOJIMYECTBO
6amtoB (51 6amn).

Ilepuonnunocts nposenenus TK u IIK:

- TEKYLIUH KOHTPOJb — 3 32 CEMECTp;

- IPOMEXXKYTOUHBIA KOHTPOJIb — 3 3a CEMECTP.

[Ipn oCBOCHNY MUCIUIUTAHEI TPEAYCMOTPEH TPOMEKYTOUHBIH M HTOTOBBIH KOHTPOJIb 3HAHUH CTYIECHTOB.

Texymuii KOHTPOJIb 3HAHUK TPOBOAMUTCS B COOTBETCTBHH ¢ [looskeHHEeM 0 TeKyIel arTectauu o0yJaromuxcst ot 15 mas 2024r.
Tekymias arrecTanus B popMme 0auTbHO-PEUTHHTOBOM cucTeMsl (fajee - BPC) mpumMensieTcst st 00yJalomuXxcst O4HOH (OPMBI
o0ydeHwUs.

B pamxkax BPC ycnieBaeMocTh 00yJatONIMXCs IO KAXKI0H TUCIUTUINHE OIIEHUBAIOT CIIEAYIOUINE BUABI KOHTPOJIS: TEKYIHI KOHTPOIb
(TK), npomesxkyTtounslii kouTpois (I1K), aktuBHOCTh (A) 1 uTorosslit kouTpons (MK). Craya 3auera/sk3amena obsi3aTenbHa IpU
JKEJIAHUH 00YYaIOIIerocs MOBBICUTH UTOTOBBIN PEUTHHTOBEIN OAJIT MITH €CJTU CTYACHT He Habpan no bPC MuHMManbHOE KOJIHMYECTBO
6amroB (51 Gamn).

Ilepuonnunocts nposenenusa TK u I1K:

- TEKYLIUH KOHTPOJIb — 3 3a ceMecTp;

- IPOME)KYTOYHBIA KOHTPOJIb — 3 3a CeMEeCTp.

TEKYIIMH KOHTPOJIb Ne 1 (ot 6 10 10 6amios);
BAPUAHT Ne 1

1. PaccunTtaTh 3KBUBAJIEHTHYIO MacCy CJIEIyIOIINX COeIUHEHU:
H3BO3, NaH2PO4

2. 1 r IByXBaJI€HTHOTO METaJlJIa BRITECHSIET U3 pacTBOpa
MenHOM conu 2,61 T Meau. BeruuciuTe S5KBUBaIEHTHYIO

Y aTOMHYIO MacChl M1 HA30BUTE METAJJI, €CJIM SKBUBAJIEHTHAS
Macca Menu paBHa 31,8 r/MoJIb.

BAPUAHT Ne 2

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIHHCHHUI:
P205, CaOHNO3

2. BBIYHCITUTE SKBUBAICHTHYIO MAaCCy METAJLIa, €CIIH €0 OKCUJL
conepxur 19,66 % xuciopona.

BAPUAHT Ne 3

1. PaccunTaTh S5KBHBaJCHTHYIO MacCy CICIYIONINX COCTHHCHUI:
Fe(OH)2, Ba(NO3)2

2. 10 r MeTa1a BBITECHSIOT U3 KUCIOTHI 5,6 J1 BOIOpOa,
MU3MEPEHHOTO MpH H.y. HalTi S5KBHBaJCHTHYIO Maccy MeTalla.

BAPUAHT Ne 4

1. PaccunTarh SKBHBAICHTHYIO MACCY CIEAYIOIINX COCANHCHUM:
PbS, CuOHCI

2. Onpenenure SKBUBAJIICHTHYIO MacCy MeTaja, eciu

ero coepmHeHue ¢ Ghropom couepxut 87,5 % merania.
DkBuBalleHTHas: Macca (ropa paBHa 19 /Mo,

BAPUAHT Ne 5

1. PaccunTtaTh SKBUBAJICHTHYIO MaccCy CJlEIyIOIINX COeTUHEHU:
Si02, K2HPO4

2. U3 2,4 r metasa nonydeHo 4,8 T cyibduaa MeTamia.
OKBHBaJNEHTHas Macca cepsl paBHa 16 r/monb. Haiinure
SKBUBAJICHTHYIO MacCy MeTaJula.

BAPUAHT Ne 6

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:




Ca(OH)2, Al2(SO4)3

2. IIpu pacTBopenuu B kuciore 11,9 r meTaiia BeIACIUIOCH
2,24 n Bomopoia, M3MEPEHHOTO IpH H.y. Ornpenenure
SKBUBAJCHTHYIO Maccy MeTajuia.

BAPHUAHT Ne 7

1. PaccunTtaTh 3KBUBAJICHTHYIO MacCy CJlEIyIOIINX COeIUHEHU:
HNO3, Fe(NO3)3

2. OHO U TOXKEe KOJIMYIECTBO METaJlIa pearupyer 0e3 ocrtaTka

¢ 0,4 r kucnopoga u 0,8 gpyroro anementa. Halingure
SKBUBAJICHTHYIO Maccy JJIEMEHTa.

BAPUAHT Ne 8

1. PaccunTaTh 5KBUBAJICHTHYIO MacCy CIEAYIOIINX COCTHHEHHUMN:
NH4Cl, MgOHBr

2. Ha neiirpanu3zanuio 19,6 r kuciaotsl Tpedyercs 16 T

ruapokcuaa Hatpus. OnpenennuTe SKBUBAJICHTHYIO MAcCy KHUCIIOTHIL.

BAPUAHT Ne 9

1. PaccunTaTh 5KBUBAJICHTHYIO MacCy CIEAYIOIINX COCTHHEHHUMN:
H2S04, NaHSiO3

2. Ilpu cxxuranuu 1,8 T TpexBaJeHTHOTO METaJlIa MoJIyyeHo 3,4 T
ero okcuja. Haliure sKBUBaJICHTHYIO M aTOMHYIO MacChl METaJlIa.

BAPUAHT Ne 10

1. PaccunTtaTh SKBUBaJICHTHYIO MaccCy CJlEIyIOIINX COeTUHEHU:
Zn(OH)2, FeSO4

2. OmnpenenuTe SKBUBAICHTHYIO Maccy Metaiuia, 0,12 r kotoporo
BBITECHSIOT U3 KUCIOTHI 112 M1 Bogopoaa, U3MEPEHHOTO MpH H.y.

TEKYILMI KOHTPOJIb Ne2 (ot 6 0 10 Gamos);

Bapuant Ne 1

1. Hanmmmre ypaBHeHHs! peakiii B MOJICKYJIAPHOH U HOHHO-MOJIEKYIIIpHOH (opMme:
a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S04 —

2. Hanmmwre ypaBHEHHS peaKiiii B MOJICKYJIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (opme.
VYxkaxure cpeny pactBopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

Bapuant Ne 2

1. Hanmmmre ypaBHEHMs peakiyid B MOJICKYJIAPHOH U HOHHO-MOJIEKYIISIpHO# (hopme:
a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCI —

2. Hanmmmre ypaBHeHHs peakuyii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIISIPHOH (opMe.
VYxkaxwure cpeny pactBopa u pH:

a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

Bapuant Ne 3

1. Hanniwmre ypaBHEHUS PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:
a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 —

2. Hanmmmre ypaBHEHHMS peakuyid B MOJICKYJIIPHOM U HOHHO-MOJIEKYIISIPHOI (hopme.
VYkaxure cpeny pactsopa u pH:

a) KCN + HOH —

6) Fe(NO3)3 + HOH —




B) K2SO4 + HOH —

Bapuanr Ne 4

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

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI —

2. Hanmmure ypaBHEHHS peaKiiii B MOJIECKYISIPHOH U HOHHO-MOJIEKYIISIpHOI hopme
a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

BapuanT No 5

. Ykaxure cpeny pacrsopa u pH:

1. Hanmmure ypaBHEHHS peaKiiiii B MOJIEKYISIPHOH ¥ HOHHO-MOJIEKYJISIpHOI (hopme:

a) Na2SO4 + BaCl2 —

6) KCN + HCl —

B) (NH4)2S04 + KOH —

2. Harmummre ypaBHEHHS PEakyii B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJISIpHOI (hopme
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

BapuanT Ne 6

. Yxaxkute cpexny pactsopa u pH:

1. Hanmmwre ypaBHEHHS peaKiiuii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme:

a) FeCI2 + Na2S —

6) CH3COOK + H2S04 —

B) CaCO3 + HNO3 —

2. Hanmmmre ypaBHEHHS peaKiiiii B MOJICKYIISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 7

. Ykaxure cpeny pactBopa u pH:

1. Hanmmure ypaBHEHHS peakiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIPHO# (hopme:

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH —

2. Hanmmmre ypaBHEHHS peaKiiiii B MOJICKYISIPHOH M HOHHO-MOJIEKYJIIpHOI hopme
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

Bapuant Ne 8

. Ykaxwure cpeny pactBopa u pH:

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

a) H2SO4 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Hannmwure ypaBHEHHsI ekl B MOJEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) NH4CN + HOH —

6) FeCI3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

. Ykaxure cpeny pactsopa u pH:

1. Hanmmure ypaBHEHHS peaKiiii B MOJICKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

a) CuSO4 + NaOH —

6) NaOH + H2SO4 —

B) CaCO3 + HBr —

2. Hammummre ypaBHEHHS PEakUii B MOJIEKYIISIPHOIM U HOHHO-MOJIEKYIISIpHOi (hopme
a) KNO3 + HOH —

6) CrC13 + HOH —

B) (NH4)2SO4 + HOH —

Bapuant Ne 10

. Yxaxkute cpexny pactsopa u pH:

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

a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2S0O4 + NaOH —

B) HI + KOH —

2. Hanmmmre ypaBHEHHS peaKiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

. Ykaxure cpeny pactBopa u pH:




B) CuCl2 + HOH —

TEKYIWH KOHTPOJIb Ne 3 (ot 6 10 10 6amios)
BAPUAHT Ne 1
Makxce.6amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO (PHUIUCHTHI, yKa3aB OKUCIHTENb H BOCCTAHOBHTEIb
a) NaBr + PbO2 + H2SO4 —PbS0O4 + Na2S04 + Br2 + H20
6) CI2 + KOH — KCI + KCI103 + H20
Omnpenenute TUI MPUBEICHHBIX BBIIIEC OKUCIHTEIEHO-BOCCTAHOBUTEIIBHBIX PEAKIHIA

BAPUAHT Ne 2

Ha ocHOBaHNY 3JIEKTPOHHBIX YPABHEHHH PaccTaBUTh KOI(PQPUINCHTBI, YKa3aB OKICINTENb U BOCCTAHOBHTEb
a) NH3 + KMnO4 + KOH — KNO3 + K2Mn0O4 + H20

6) K2S0O3 — K2S04 + K2S

Omnpenenure TUM NPUBEJEHHBIX BhIIIE OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PE-aKIUH

BAPUAHT Ne 3

Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa3aB OKUCIIUTENb M BOCCTAHOBUTEIb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20
6) I2 + KOH — KIO3 + KI + H20
Omnpeenure TUI MPUBEICHHBIX BBIIIE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PE-aKITUii

BAPHAHT Ne 4
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

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

Onpeﬂeane THI MTPUBEACHHDBIX BBIIIE OKUCIUTECIIbHO-BOCCTAHOBUTEIbHBIX pe-axunﬁ

BAPUAHT Ne 5
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPABHCHUHN PACCTABUTH KOI()(DUIIMCHTHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

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

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

BAPHUAHT Ne 6
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3(D(DUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

a) H2S + HIO3 — S + 12 + H20
0) KCI03 + HC1 — CI2 + KCI + H20

OnpenenHTe THUI MIPUBEICHHBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 7
Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KOI(D(DUITUEHTHI, YKa3aB OKHCIUTENb H BOCCTAHOBHUTEIb

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

OnpenenI/ITe THUII IPUBEICHHBIX BBIIIE OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pe-aKI_[I/Iﬁ

BAPHAHT Ne 8
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPABHCHUHN PACCTABUTH KOI(D(DUIIMCHTHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

Makc.6amn




a) PbO2 + HC1 — PbCI2 + CI2 + H20
6) HIO3 + HI — 12 + H20

Onpez{eJmTe THUI MTPUBEICHHBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 9
Makc.0amn
Ha ocHOBaHHM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINUCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) KMnO4 + HCl — CI2 + MnCI2 + KC1 + H20
6) HCIO3 —ClIO2 + HClIO4 + H20

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

BAPHUAHT Ne 10
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPABHCHUH PACCTaBUTh KOG DHUIIUCHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEIh

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

OnpeﬂenHTe THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKuHﬁ

[TPOMEXXYTOYHBII KOHTPOJIb Ne 1 (ot 9 10 15 6asios);

BapuanTt Ne 1

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (opMyiy 3memenTa Ne 85. HazoBuTe 3TOT 3IE€MEHT M yKaXXHTe, B KAKOM IEpHOJE,
TPpYIIIe ¥ NOATPYIIIEe OH HAXOAUTCS, K KAKOMY CEMEHCTBY OTHOCUTCS M Ha KAKUX YHEPIeTHUECKHX YPOBHSX U MOTYPOBHSAX
HaXOJATCA €r0 BaJICHTHBIE JJIEKTPOHBI.

2. Uro Takoe o- U ©- cBs3u? M300pa3uTh reoMeTpudeckyto cxemy oOpaszoBaHus monekydl H2 u N2. Ckonbko 6- U 7- cBsizei
B 3THX MOJIEKynax?

3. TemoBoit addexr peakimu C(k) + 2 N20(r) — CO2 (1) + 2 N2(r) pasen + 560 k/[>k. Belauciants cTaHAapTHYIO
sHTaBIUI0 00pazoBanus N20, eciu AHCO?2 (1) = -393, 5 x/]x/Mob.

4. Kaxk cnenyer m3MeHHUTH JaBlIeHHE Ta30BOM CMECH JUIS TOTO, YTOOBI YBEIWIUTh CKOPOCTh PEAKIHH 2802 (r) + 02 (1)
—2S03 (r) B27pa3?

5. BeraucnnTs TeMnepatypHbiid K03 (GHUINEHT CKOPOCTH PEaKIWH, €CIIU MPHU MOBHIIICHUH TeMiepa-Typsl Ha 40 °C peakius
yckopsiercs B 16 pas.

6. Kak cMecTuTh BICBO paBHOBECHE PEAKIIHU

N204 (r) © 2NO2 (1) — 184,6 kJTx?

Bapuant Ne 2

I. CocTaBbTe MOJHYIO AIEKTPOHHYIO (popMyny iofa U rpaduuecKylo cxeMy pacipenesieHHs ero JEeKTPOHOB IO
SHEPreTUYECKUM SYeHKaM B HOPMaJIbHOM U BO30Y)KIEHHOM COCTOSIHUAX. Kak BT cTeneHp BO30YKCHHS JIEKTPOHOB HoJa Ha
€r0 BaJICHTHOE COCTOSTHHE?

2. Kakue Tums! xumuueckoi cBA3M UMEIOT MecTo B Monekynax CO2, CI2? M306pa3uTh reoMeTpude-cKoe CTPOCHHE
MOJICKYJI ¥ CXEMBI IIEPEKPBIBAHUS HJICKTPOHHBIX 00JIAKOB.
3 Paccuntarte sHTaNBmNIO 00pa3oBanms HCI, ncxoas n3 TepMOXMMHYIECKOTO YPaBHEHHUS

4 HCI (r)+ O2(r) =2 H20(r) + 2 CI2(1),
eciiu AHx.p. = -114,2 k>, AHH20(r) = -241,8 xJ>x/M0mb

4. Kak usmenurcs ckopocts ob6patHoi peakiuu N2 (r) + O2 (1) [1 2NO (r), eciiu yBeNUYUTh aBJICHUE B 2 pasa, a
TeMIIepaTypy OCTaBUTh IOCTOSIHHOU?

5. Kak u3MeHHTCS CKOPOCTh peakuuu IpH HnoHmxkeHun Temmeparypsl ¢ 80 °C no 50 °C, ecnu TeM-nepaTypHBIi
K03 HUIIMEHT CKOPOCTH PEAKIIHH PaBeH 27

6. B xakoM HampaBJICHHH CMECTHTCS PAaBHOBECHE PEAKIIH

2CO (1) + 02 (1) 1 2C0O2 (1) — 566 xJIx

a) TIPH IOHMKCHUU TEMITCPATyPBI;

0) Npy MOHKSHUH JTaBICHUSA?

Hanwmute BeIpaykeHHE KOHCTaHTHI PABHOBECHSI 9TON PEaKIIUH.

Bapuant Ne 3
1. Kak u3MeHsroTcsa CBOMCTBA P- 3JIEMEHTOB C YBEIUUYEHUEM 3apsIOB SAEP UX aTOMOB:
a) B IpeZiesiax JaHHOTO Neproa; 0) B mpeaenax AaHHo! rpynnbl. OTBET NpOUIUIIOCTPUPOBATh IPU-MEPAMHU.




2. Kaxk o6pasyercs nonnas cBa3p? Kakue anmemMeHTs! criocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH Mpu-Mepsl.

3. CKOJIBKO TEIUIOTHI BBIICIUTCS MpH OkucieHn: 103 1 aMMuaka, H3MEPEHHOTO MPH HOPMAJBHBIX YCIOBHSX, IO PCAKIIHU:
4NH3 (1) + 502 (r) =4NO (1) + 6H20 (1), AH° =-904,8 k]I«

4. Kak m3mennrcst ckopocts npsimoit peaxiuu 2CO (1) + O2 (1) [ 2CO2 (T), ecnu gaBleHHE B CHCTEME YBEIHUYHUTH B 4

paza?

5. BbraucinTh TemreparypHblii K03()OUIMEHT CKOPOCTH PEaKIUK, €CIH MU MOBBIIIeHUH Temrepa-Typsl ¢ 10 °C mo 70 °C

CKOPOCTb PeaKIMu Bo3pocia B 729 pas.

6. Kakumyu u3MeHEHUsIMU TeMIIepaTyphbl, JaBICHUS U KOHIIEHTPAIlMU MPOAYKTOB PEAKIMU MOXKHO CMECTUTh PaBHOBECHE B

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

Bapuant Ne 4
1. Kakue ameMeHTHI IepHOIUYECKON CHCTEMBI TIPEICTABISIOT CO00I caMblii aKTHBHBIN METall M CaMBblil aKTUBHBIHA
HemeTaun? JlaTh 0OBSICHEHNS U COCTaBHUTH ITOJHEIE 3JICKTPOHHBIE ()OPMYJIBI 3THX AJIEMEHTOB.
2. N306pa3uts crpykrypHsie dopmymns! coequnenuit K2Cr207, K2MnO4, KNO2. Uemy paBHBI cTele-HH OKHCIEHHOCTH
JJIEMEHTOB B 3TUX coeMHeHUAX? Kakue TUIIBI XUMHYECKHX CBS3EH HMEIOT MECTO B UX MOJICKYJIax?
3. BbramcnnTh, CKOJIBKO TEIUIOTH BBIACTUTCS MPH 00Kure 1 Kr cynbduma MUHKA 10 PEaKINH:

27ZnS (x) + 302 (r) = 2Zn0 (x) + 2S02 (1), AH° =-943,6 x/]x
4. Bo ckonbko pa3 3amennutes mpsimast peakuuss  3H2 (1) + N2 (1) J 2NH3 () €CJI JIaBJIeHUE B CHCTEME ymajeT B 2
paza?
5. Ha ckonpKko TpagycoB HalO YBETUYUTH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIMH BO3pOCia B 27 pas, eciu
TeMIIepaTypHBbIi KO QUITIEHT CKOPOCTH PeaKuu paBeH 37
6. B xakoM HampapJICHUHM CMECTHUTCS PABHOBECHE PEAKIUH

2CO (1) [1 CO2 (1) + C (1) — 172,5 xJIx
a) TIpH TIOBBIICHUN JTaBJICHUS;

0) py MOHKEHUH TEMIIEPATYPHI;

B) P NOBBIIIEHUU KoHLIeHTpanuu CO27?

Bapuanr Ne 5

1. W300pa3utk pacrpeaeneHie 3JIeKTPOHOB MO KBAHTOBBIM SYCHKaM B aTOMax aproHa, Kaiblws, ¢ocdopa.

2. IIpuBecTr pUMep MOJEKYJBI ¢ Sp2- THOPUAN3AIUCH AIEKTPOHHBIX 00JIakoB. Kakol yroja Mexay CBA3SMH B 3TOU
Morekye? M300pa3uTh ee MPOCTPaHCTBEHHYIO CXEMY

3. Onpenenuts HTANBNUI0 00pa3oBanus CS2, nucxons U3 ypaBHEHHS

CS2+302— CO2+ 2S02 + 1100 xIx,
eciiu AH CO2 (r) = - 393 xJIx/ mons, AH SO2 (1) = - 297 x/I)x/ Mo

4. Kax u3smeHHUTCsI CKOpOCTh peakiuu 2NO (r) + CI2 (r) J 2NOCI (1) MpU yBEIMYeHUU KOHIEH-Tpanuu NO B 2
paza?

5. Kak u3MeHuTcst cCKOpoCTh peakiuu Npu noblieHun TemunepaTtypsl ¢ 0 °C no 50 °C, ecnu TeM-nepaTypHbIil

KO3 PUIIIEHT CKOPOCTH peaKuy paBeH 37

6. B xakoM HampaBIeHHUM CMECTUTCS PaBHOBECHUE PEaKLUH

N2 (r) + O2 (1) [1 2NO (1), AH®° > 0
a) MPH TIOBBIIICHUU TEMIIEPATYPHI;
0) mpy MOHKEHUH TaBJICHUS?
Hanwmire BeIpaykeHHE KOHCTAHTHI PAaBHOBECHSI ATON pEaKiln.

Bapuanr Ne 6
1. BaseHTHBIE 2JI€KTPOHBI aTOMOB 3JIEMEHTOB ONHUCHIBAIOTCS (DOpMyTIaMHu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. Ha30BUTE 3TH 3JIEMEHTBI U COCTABBTE MOJIHBIC 3JICKTPOHHBIE (OP-MYJIbI HX aTOMOB.
2. ITpuBecTH mpUMeEpHI MOJIEKYIN BEIIECTB, B KOTOPHIX aTOMBI COCIHHSINCH ObI KOBAJICHTHOH IOJISPHON M HEMOJIAPHON
CBs3b10. 1300pa3uTh CXEeMbI CTPOCHHUS ITHX MOJIEKYJL.
3. Boeruncnuth sHTanbnH0 00pazoBanus nponana C3HS ucxons u3 ypaBHEHHs €ro CropaHus

C3HS(r) + 502(t) = 3CO2(r) + 4H20(1), AHx.p. = -2043,9 ]Ik,
eciim AHCO2(r) = -393, 5 x/Ix/monb, AHH20(t) = -241,8 x/[)/Mob!
4. Paccuuraiite ckopocth xummuyeckoi peakuun — 2NO (1) + O2 (1) — 2NO2 (1), eciu KOHLIEHTpa-IKUU BEIIEeCTB
cocrarisitot: [NO] = 0,02 monb/i; [02] = 0,03 Moms/i;
[NO2]=0,01 monb/n

5. BeruncnuTh TeMnepatrypHbId KO3(G(OUIUEHT CKOPOCTH PEaKIMH, €CNIU MPU MOBBIIIEHUH TeMne-paTypsl Ha 30 °C
CKOPOCTb pPeaKiuu Bo3pocia B 64 pasa.
6. KakuMu M3MEHEHUSIMH TEMITepaTyphl, JaBJICHUS W KOHIEHTpanuu [O2] MOXKHO CMECTHTH BIIPABO PAaBHOBECHE PEAKIIUH

2S02 (r) + 02 (r) [1 2803 (r) + Q ?

[TIPOMEXXYTOUYHBI KOHTPOJIb Ne 2 (o1 9 10 15 Gasmios);

BapuanTt Ne 1

1. Jaiite onpeneneHue pacTBopa, pacTBOPUTENS], PACTBOPEHHOTO BellecTBa. OnpeaenuTe pacTBOPU-TEIb U PaCTBOPEHHOE
BEIIECTBO B pacTBOpE, MONydeHHOM mpu cMemmBanuu: a) 100 r Bogsr u 200 T caxapa; 6) 200 r Boas! u 100 r aneToHa.

2. Kak obecnieunts ycnoBus, 3ameanstomue ruaponns? Kak yckoputs ruaponus?




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

4. PactBop, B 200 M1 koTOpOro HaxoauTtcs 3 T Heanekrponura, obnanaer npu 20 0C ocmorudeckuMm nasienueM 500 klla.
Omnpenenure MOJIEKYSIPHYIO MacCy BEIeCTBa.

5. Ha ckonmbko rpagycoB HOBBICHTCS TeMIepaTypa kureHus Bozbl, ecau B 300 T Boasl pacTBoputh 27 T mioko3sl COH12067?
D6ymnmuockonuueckas koHctanta soasl E = 0,52 °C.

6. PactBop, conepxkammii 0,265 r Na2CO3 B 100r Boubl, KpucTammuzyercs npu temneparype -0,13 °C. Beruncnurhb
Kaxyurytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckast konctanTa Bojsl K = 1,86 °C.

Bapuant Ne 2

1. Kak u3MeHsieTcsi pacCTBOPUMOCTh Ta30B B )KHJKOCTSX C MOBBIIICHUEM Temreparypsl? C MOBBIIC-HUEM JTaBICHUS?

2. Uro Takoe HIEKTPOIUTUYECKAs AUCCOLMAIMS U KaK 3aBHCUT JTOT MPOIECC OT HOHU3UPYIOUIEH CHIIBI PACTBOPHUTENS U
Xapakrepa XMMHUYECKON CBS3U B MOJICKYJIC 3JIeKTpoiuTa’?

3. Yemy paBHbI KOHIeHTpanuu HoHOB H+ u OH™ B pacTBopax, pH koropsix paseH: a) 2,0; 6) 7,0; B) 11,0?

4. Brruncnute ocMoTHYECKOE aBI€HHE pacTBOpa, coaepskamiero B 1,4 i1 63 r rmoko3sl C6H1206 npu 0 °C.

5. BeruncnuTs TeMmneparypy KpUCTALIH3aLUK pacTBopa, comepskamero 20 r caxapa C12H22011 B 400 r BosI.
Kpunockonmnueckas koncranra Boasl K = 1,86 °C.

6. PactBop, conepxkammii 2,5 r NaOH B 200 r Boxs! kunut nipu temneparype 100,31 0C. Haiigute nmst sToro pactsopa

n3oToHnueckuii ko3dpunuent. EH20=0,52.

Bapuant Ne 3

1. Kak mpupoaa pacTBOpHTeNs U pacCTBOPEHHOTO BEUIECTBA BIUSIOT HA paCTBOPUMOCTH? B KakoMm pacTBOopuTelie — BOJAE WU
OeH30I1e — OyAyT Jydllie pacTBOPATHLCS aMMHak U cepoyriepon CS2?

2. JaiiTe ompeneneHus CIeIyIOINM TePMUHAM: 3JIEKTPOIUTHYCCKAs JAUCCOIUANNS, IICKTPOIUTHI, HEICKTPOIIHTHL,
KaTHOHBI, aHNOHBI. [IprBeuTe IPUMEpPBI COOTBETCTBYIOIINX BEIIECTB.

3. Omnpenenuts KoHIeHTpauio noHoB OH™ B 0,01 M pactBope runpokcuga ammonust NH4OH, eciu Knuce = 1,77 « 10-5.
4. Haiitn ocmotrnueckoe naBieHue pactBopa, comepskamiero B 2 i 18,4 r rmunepuna C3H8O03, mpu 27 °C.

5. Beruuciute Temneparypy 3amep3aHusi pactsopa, conepxamero 20 r caxapa C12H22011 B 400 r Bogsr. KH20=1,86

6. BreIuncinTh KaxyIlyrocs crenenb auccouuanun xmopuna kanus KCl B pactBope, cogepxamiem 4,47 r KC1 B 100 r BoasI,
€CJIM ATOT pacTBOp kpucramumsyercs npu -2 °C. Kpuockonudeckas konctanta Bojasl K = 1,86 °C.

Bapuant Ne 4

1. Uro Takoe AmarpamMMa cocTOsHHS Boabl? KakoBo arperaTHoe COCTOSIHHE BOIBI IIpU cleAyro-mux ycmosusax: a) T = 293 K,
P =100 kIla; 6) t=50 °C, P =200 ITa?

2. Yto Takoe KOHCTaHTa aucconmanuu? Kak cBs3aHa KOHCTaHTa JUCCOLMANNY CIAOBIX AJICKTPOIUTOB CO CTEHCHBIO UX
Jucconyanuu’?

3. Haiit cTeneHs quccoUaniy CEPOBOIOPOIHOM KUCIOTHI 1o mepBoit crymenu B 0,1 M pac-TBope, ecinu KOHCTaHTa
JIMCCOLIMAIIY JIJIsl 3TOM cTyneHu paBHa 1,1+10-7.

4. IIpu 0 °C ocmornueckoe aasieHue pactBopa caxapa C12H22011 paBao  3,55¢105 ITa. Cxonp-KO TpaMMOB caxapa
conepxkurcs B 1 1 pactBopa?

5. ITpu xakoit mpubnu3uTensHO Temneparype Oyner xumners 40 %-Hblil pacTBop 3THIOBOrO criupta C2ZH50H B Boze?
D0ysunocKomruIecKkas KoHcTanTa Bojbl E = 0,52,

6. PactBop, conepxammii 4 r K2CO3 B 250 r Bogsl, 3amep3aet npu -0,520C. Haiiaure ans 3T0ro pactBopa M30TOHUYECKUN

koadPurment. KH20=1,86

Bapuant Ne 5

1. ITpn onMHAKOBBIX JIM TEMIeEpaTypax KHIAT ¥ KPHCTAJUIM3YIOTCS pacTBOpHTens U pacTBop? Chop-Mmymupyiite
COOTBETCTBYIOIINE 3aKOHBI.
2. YTo Takoe M30TOHHYECKHH KO3()(DHUIMEHT U KaK OH CBA3aH CO CTEIEHBIO JAVCCOIMAINHI IEKTPO-IUTA M YUCIOM HOHOB,
Ha KOTOpPBIE pacraacTcsi B BOJHOM PAacTBOPE €ro MoJIeKyia?
3. KoncranTa aucconnanuu oprodocdopHoit kucaorst H3PO4 no nepsoit crynenn pasra 7,11+10-3. IIpeneGperas
JUCCOIMalUel o APYTUM CTYIEHSM, BBIYMCINUTh KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBope KUCIIOTEHI.
4. [Ipu kakoif TemmepaTrype 0OCMOTHYECKOE JaBleHHe pacTBopa, coaepxkamero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nocturHet 2,84+105 I1a?
5. KakoBa Temmneparypa KureHHs pacTBOpa HEIEKTpoiuTa, coaepkamiero 3,01+1023 monekyn B JuT-pe BOIbI?
DOymnockonuieckas KoHcTanta ol E = 0,52 °C.
6. [Tpu xakoii Temmeparype Oyzaer kumeth 1 m pactBop NaCl, ecnu crenenp aucconunanuu NaCl pasaa 84%?. EH20=0,52

Bapuant Ne 6
1. [lepeuncnure gusnyeckue cBOWCTBa BoAbl. Kakue U3 3THX CBOMCTB aHOMaJbHBI? B ueM mpuunHa WX aHOMAJIBHOCTH U
KaKoBa pOJb aHOMAJIMH BOJIBI B ITpupoie?
2. Urto Takoe CTeNeHb MUCCOLMAIMM U KaK OHAa 3aBUCUT OT KOHIIEHTpaluHu pacTBopa’
3. Bo ckonmbpko pa3 koHuneHtpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonbmie, uem B 1 H. pactBope H2S04 (a =
51 %)?
4. PaccunTaTe MONEKYJSPHYIO MacCy HEDJIEKTPOJINTA, €CIIH B 5 J1 pacTBOpa COIEPXKUTCA 2,5 T HEdJIEK-TPOJIUTa, a
ocMOTHYECKoe JaBiieHue 3Toro pacteopa npu 20 °C pasno 0,32+105 ITa.
5. Ha ckoibpko rpamycoB MOBBICHTCS TeMIepaTypa kureHus Bojbl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0ymmockonuieckas kKoHcTanta Boabl E = 0,52 °C.
6. PactBop, comepxammit 1,7 T xnmopuna nuaka ZnCl2 B 250 r Boxsl, kpuctammmsyercs: npu Temme-parype -0,230C.

Onpeznenure Kaxyuyrocs crenenb auccouuarnnu ZnCl2 B atom pactsope. KH20=1,86




Kputepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTY/ACHTY, €CIIM OH HaOpai 15 Gaios

- OLICHKA «XOPOILIO» BBICTABISIETCS CTYACHTY, €CIIH OH HaOpan 12 6amios

- OIIEHKA «YyJOBJICTBOPUTEIEHOY BRICTABIACTCA CTYICHTY, €CJIM OH Habpain 9 6amios

- OLIEHKa «HEYIOBIETBOPUTEIBHOY» BBICTABISICTCS CTYAEHTY, €CIM OH Habpan MeHee 9 6amoB.

[IpomexyTounblil KOHTpOIb 3 — BhINONIHEHUE PT'P

PacuetHo-rpaduueckas padota (PI'P) na Temy «Xumudeckue pacuetbi». [lenbpto BeimonHeHus PI'P sBisi-eTcst 3akperienne
TEOPETUICCKUX 3HAHNH, BHIHOCHMBIX HA CAMOCTOSATENBHYIO PaboTy CTYJCHTOB, TTO3BOJISIONIIX OCBOUTH CICIIMATBHBIC Pa3IeITbI
JIUCIIUTUIMHBI.

Bompocs! i1t npoBeieHus TPOMEXYTOUHOI arTecTanuu B popme sk3amena (MK):

1. OCHOBHBIE 3aKOHBI XUMHHM: 3aKOH COXPaHEHMs MAacChl U SHEPIHH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLLIECHUH, 3aKOH YKBHBAJICHTOB.

2. OCHOBHBIE 3aKOHbI XUMUH: 3aKOH OOBEMHBIX OTHOIIECHHMH, 3aKOH ABOTraipo M €ro cieacTBHs. MeToxbl onpeaesieHuUs
MOJEKYJIAPHBIX MacC ra30B.

3. Ilepuonuueckuii 3axoH U nepuoauueckas cucrema JI.J1. Menneneepa. Ilepuoasl, rpynmsl ¥ NOA-TPYNIIbl NEPUOIUIECKON
cucteMbl. CBsI3b CTPOEHHS aTOMA C TOJIOKEHUEM 2JIEMEHTOB B IEPUOANIECKOH cHCTEME.

4. Crpoenue atoma. [locrynatel bopa.

5. KBanToBbIe uncna, nx GU3NIECKUil CMBICII.

6. OnekTpoHHas OpOUTaNb U «KBaHTOBas stuekika». [Ipunrun Ilaymum. ITpasuno XyHnga.

7. CemeiicTBa s-, p-, d- u f- 3JIeMCHTOB B MEPUOANYECKON CUCTEME 3JICMEHTOB. DIICKTPOHHBIE (OpP-MYJIBI SJIEMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOCHHS MX JJICKTPOHHBIX 000J0YeK. DHEpPTusl HOHU3AINN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. THIB XUMHYECKON CBSI3H, HX OCOOCHHOCTH.

10. Xumuueckasi CBs3b U €€ OCHOBHBIEC XapaKTEePUCTHUKU.

11. KoBanenTHas xuMudeckas: CBsA3b, €€ Pa3HOBUIHOCTH. MeToN BalEHTHBIX CBA3EH.

12. Crioco651 00pa30BaHUsI KOBAJICHTHON XMMHUYECKON CBA3H.

13. I'uGpuau3anys aTOMHBIX AJIEKTPOHHBIX OpOUTaNel U e€ BUJBIL.

14. [TonsipHOCTh XUMUYECKOH CBSI3U. DIJIEKTPUYECKMH MOMEHT JHIOJS MOJIEKYJIbI.

15. Wonnast cBsi3b, €€ 0c0OeHHOCTH. CTereHb HOHHOCTH CBSI3H.

16. Bopoponnas cBs3b, €€ 0cCOOEHHOCTH U BIUSHHE HAa CBOWCTBA BEIIECTB.

17. TepMmoxumusi, ee OCHOBHBIE olpeneneHus. 3akoH ['ecca u ero cieacTBue.

18. BHyTpeHHss SHEeprus W SHTANBNHA. DHepreTHdeckue dPPEeKThl XUMHUSCKUX MPOIECCOB.

19. Maxkpo- U MUKPOCOCTOSIHHE BellecTBa. BepOsATHOCTb COCTOAHUS CUCTEMBI U SHTPOIHUS.

20. HampaBieHHOCTH caMOIPOU3BOJIBHOTO MPOTCKAHUS XHMHUYECKUX peakiuid. DHeprus ['uboca.

21. Xumuyeckas kuHeTHKa. CKOPOCTh XMMHUYECKUX PEaKIMii B TOMOT€HHOM M reTepOTreHHON CUCTE-Me.

22. BnusHue npuposl pearupyroliuX BEIIECTB U TEMIIEPATYPbl HA CKOPOCTb XUMUYECKOH PEAKIUU.

23. BiusiHue xaranuzaTopa Ha CKOPOCTb XMMHYECKOH peakuuu. MexaHu3M JIeHCTBUS KaTaau3aTopa.

24. OO0paruMble 1 HEOOpAaTHMBIE XUMHYIECKHE PEAKIMH. XUMHUYIESCKOS PaBHOBECHE.

25. Cwmemenue xumuudeckoro pasHoBecus. [Ipunnun Jle latense.

26. Bopa, e€ ¢usnueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJBI.

27. AHOMaJsbHbIE CBOWCTBA BOJBI, UX MPUYUHA U POJb B MIPUPOAE.

28. Pactopsl. 'mapataas teopus [[.J1. Menneneea. TermoBeie 3¢h(eKTH pacTBOpEHUS.

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUAKOCTSX.

30. PacTBOpuMOCTB Tra3oB B KHIKOCTSIX.

31. KoHueHnTpanus pactBopoB, €€ BUJIBI.

32. OcMoc, OCMOTHYECKOE JTaBJIeHHe pacTBOpOB. 3akoH BanT — ['odda mis pacTBOPOB HEINEKTPOIU-TOB M DIICKTPOIUTOB.
33. INoHmkeHne DaBlIeHHUs HACBIIEHHOTO Iapa pacTBOPHUTENS HAA pacTBOpPoM. 3akoH Payms mis pac-TBOPOB HEIIEKTPOIUTOB
1 DJIEKTPOJIUTOB.

34. IoBblIeHNE TeMIEpaTyphl KMIIEHUsI pacTBOPOB. 3akoH Payiist [ist pacTBOPOB HERJEKTPOIIUTOB U AIIEKTPOIUTOB.

35. IloHnxeHue TemmepaTrypbl KpUCTAJUIN3alUKY PacTBOpa. 3akoH Payis 11 pacTBOpPOB HERNIEKTPO-JIIUTOB U 3IIEKTPOIUTOB.
36. Teopust MEKTPONUTHUECKON TUCCOIMALIUH.

37. IIpumenumocTtsb 3akoHOB Bant — 'odda u Payns k pacTBopam 3J7€KTPOIUTOB.

38. CrnaOble 3NEKTPONIUTHI, UX AUCCONMANMA. 3aKkoH pazbasieHuss OcTBalbaa.

39. CunpHbIe MEKTPOIUTHI, UX TUCCOLHANNSL. AKTUBHOCTh HOHOB.

40. Peaxuuy noHHOro oOMeHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEAKLMH.

41. DeKkTponuTHUecKas Auccouuanus Boasl. HelTpaibHble, KUCIBIE U IEJIOYHBIE PACTBOPHI.

42. Bopoponusiii nokaszarens. Illkana pH, merons! onpenenenus pH.

43. I'uaponus, ero KONM4YeCTBEHHbIE XapaKTePUCTHKU. 3aBUCHMMOCTb THAPOJIHM3a OT KOHLUEHTPALMU W TeMIepaTypbl pacTBOpa.
44. I'uaponus coneit u ero BUABI (Ha IpUMepe YPaBHEHUN THIPOJIM3a COOTBETCTBYIOIIMX COJICH).

45. JlucriepcHble CHCTEMBI, X KIACCH(DUKAIMS IO arperaTHOMY COCTOSIHUIO (a3.

46. JlucniepcHbIe CUCTEMBI, UX KIacCH(UKAIMA 110 CTeHNeHU TuciepcHOCTH. CBOOOAHO- U CBA3HOAUC-NIEPCHBIE CHUCTEMBI.
47. YcToitunBocTh TUCEPCHBIX cucTeM. DakTopbl CTaOMIN3alMK AUCIEPCHBIX CHCTEM.

48. CopOrust 1 €€ BHIIBI.

49. Konnounnele pactBopsl. CTpoeHHE KONIOUAHON MULENIIBL.

50. Koarymnsiuys KoIOMJHBIX pacTBOPOB U (akTOphl, €€ BHI3BIBAIOIINE.




51. Tunel OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIUi.

52. Peaxiimu oxucnenus. Bakneinimne BocCTaHOBUTEIIH.

53. Peaxiiun BoccTaHoBIICHMS. BaxkHEHIIME OKUCIUTEIIH.

54. OKHCIINTEIbHO-BOCCTAHOBHUTEIBHAS JBONCTBEHHOCTb.

55. DIEKTPOXUMHYECKUE CHUCTEMBI. DIEKTPOAHBIE MOTEHIUAIBI U PsIl HAIPSDKEHUI METalyIoB.

56. Kopposust meTanioB u ee BUJIBI.

57. MeToabl 3aUTEl OT KOPPO3UU METAILIOB.

58. [Nonsatue xumuueckoil naeHTUuKanuu. KayecTBeHHbIE peakuuy Ha MOHBI.

59. CocraBiieHHE YpaBHEHHH OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMH, PeakiMii HOHHOTO OOMEHa, THIPOJIN3a COJICH.

6.2. Tembl MUCLMEHHBIX PadoT

PacuerHo-rpaduueckas pabora cTyI€eHTOB OUHOM (HOpMBI O0YUECHUS

PacuetHO-rpaduueckas padota (PI'P) Ha Temy «Xumudeckue pacuetbi». [lenbro BeimonHeHus PI'P sBisieTcs 3akperieHue
TEOPETHUYECKIX 3HAHUI, BRIHOCHMBIX Ha CAMOCTOSITENIEHYIO paboTy CTyICHTOB, TO3BOJISIOIINX OCBOUTH CHEIIHATIBHBIC Pa3/IeIIb
JUCIUILIHHBIL.

Bemonasiercst PI'P ctyneHToM HHIUBHIYaTBHO [TOJ] PYKOBOACTBOM MPENOAABATENS BO BHEAYAUTOPHOE BPEMsI, CAMOCTOSITEIBHO.
CpoK craun 3aKOHYEHHOH pabOThI Ha MPOBEPKY PYKOBOIUTEINIO YKa3bIBaeTCs B 3aMaHny. Ilocie mpoBepKu U T0padOTKH yKa3aHHBIX
3aMevaHui, pabora 3amuimaeTcs. [Ipu moIoKUTETFHON OIIeHKe BBITIOTHEHHON CTYyIEHTOM paboTe Ha TUTYJIBHOM JIUCTE PaOOTHI
CTaBHUTCS - "3a4TeHO".

6.3. Ilpouenypa oueHnBaHus

PeitruaroBerit 6amt mo BPC 3a paboTy B ceMecTpe Mo JUCHUIUIMHE He MOXKeT mpeBbimath 100 6ayios (min 51):
S=TK+IIK+ A

Pacnipenenenue koauuecTBa OAUIOB IS TOTYYEHHS 3a4eTa UK dK3aMeHa.:
TK+IIK ot 51 go 85; A ot 0 10 15.

Ecnu npy n3ydyeHn# AUCIMIUIMHBI y4eOHBIM TUIAHOM 3aIUIaHUPOBAHO BhITIONHEHUE pedepaTa, PI'P, kypcoBoro mpoekra (paboThl),
TO JUTS X OIICHKH BbLAensieTcs oauH [1K. Takue BuIbI paboT OneHUBaIOTCS OT 15 10 25 6amoB.

Cnada paboT, 3aIUIaHUPOBAHHBIX YUEOHBIM TIIAHOM, SIBISIETCS 00SI3aTEIIBHBIM JIEMEHTOM, HE3aBIUCUMO OT KOJTMYECTBA HAOpaHHBIX
6amnoB no apyrum Bugam TK u ITK.

HesaBncuMo ot pe3ynbTaToB npeasiayero sramna KonTpois B cemectpe (TK mm I1K), oOygarommutics gomyckaercs K
CIEYIOUIEMY.

Ecnu oby4aromuiicsi B KOHLIE ceMecTpa He Habpal MUHUMalIbHOE KOJMyecTBO 0ayioB (51 6amn), To A Hero 00s3aTenbHbIM
CTaHOBATCA:

- I[IK — PI'P / xypcoBoii mpoekT (paboTa) / pedepar, 3alIaHIPOBaHHBIH yueOHBIM IUTaHOM. Eciy npy u3y4eHNH ANCTIUTUTIHEL
y4eOHBIM IIAHOM HE yCTaHOBJICHO BBIMOIHEHHE BBINIENIEPEUUCICHHBIX padoT, TO BeIonHseTcs oguH 11K, mpemioxeHHbIi
npernojaBareneM (HarpuMep, yCTHBII WM MMCbMEHHBIH onpoc, pedepar, TeCTUPOBaHKE U T.I.);

- UK — cnaua 3adera WM 9K3aMeHa, B CPOKH, YCTAHOBJICHHBIE PACIIICAHUEM IIPOMEKYTOYHON aTrTecTanun. OleHNBaHNe
MPOU3BOIUTCS IO NATHOANIBHON mIKane. B BemomocTH B rpady «Dk3aMeHAIIOHHAS OIIEHKA) BBICTABIISETCS OI[CHKA MO
pesynbTratam UK.

MaxkcumanbsHoe KonmdecTBo 6amioB 3a PI'P / kypcoBoii ipoekt (paboty) / pedepar, 3alutaHupOBaHHBINA YIeOHBIM TIAHOM PaBHO 25
(min 15). Ilepecuet 6anoB B OLEHKY MO MATHOAIHHON LIKajIe BBIOTHAETCS 1O Tabmume 1.

Tabnuna 1 — IMepecuet 6amioB 3a pedepar, PI'P, kypcoBoii npoekr (padboTy) 1mo 5-tu OabHOM IIKaie
PetitunroBeiit 6amn  OneHka 1o 5-Tu OanMbHOM HIKae

25-23 OTnuyHO

22-19 Xoporo

18-15 Y 10BII€TBOPUTEIHHO

<15 HeynosnersopurenbHo

Kpurepnu orieHKr ypoBHs C(OPMHUPOBAHHOCTH KOMIIETSHITHH M BBICTABICHHS 0AJIIOB 3a pedepar, pacueTHO-TpapHIecKyio padoTy,
KYPCOBYIO paboTy (IIPOEKT): COOTBETCTBUE COJIEPKaHUs pabOTHI 331aHNI0; TPAMOTHOCTh M3JI0KEHHS M KaueCTBO 0(pOpMIICHHS
paboThI; COOTBETCTBHE HOPMATUBHBIM TPEOOBAHUSAM; CAMOCTOATENBHOCTD BHIIIOJIHEHUS paboThl, ITyOrHA MpopabOTKU MaTepuaa;
UCIIONB30BaHUE PEKOMEHIOBAHHON M CIIPAaBOYHON JIMTEPATYPBI; IPAaBHIBHOCTE BEIOIHEHHBIX PacieTOB U rpadIecKON JacTH;
000CHOBaHHOCTH U JOKa3aTEIbHOCTb BHIBOIOB.

JIs pacdyeTa HTOTOBOM OLICHKH IO AMCITUTLTHHE HEOOXOAMMO UTOTOBBIC OAITHI (S) MepeBeCTH B MATHOANIBHYIO MKy C
HCTOJIE30BAHUEM TAOIINIIEI 2.

Tabnuua 2 — IlepecueT UTOrOBBIX OANIOB JUCUUIUIMHEI 110 5-TH OaIbHOM HIKae
PeliTuHrOBBIN Gast
(WTOTOBBIA OayT MO AUCIUILIHHE) OmeHnka 1o 5-Ti OaibHON IIKaie




86-100  OrnmynHO

68-85 Xopormio

51-67 Y 10BJIETBOPUTENBHO
<51 HeynosnerBoputenbHo

HWrorossrit korTpois (MK) npoBoanTcs B popme 3aueTa i sk3aMeHa. OICHUBaHUE IPOU3BOIUTCS 1O S-TH OaNbHO HIKaIe.

Ornenka copMUPOBAHHOCTH KOMITETEHLUH Y 00y4alOIMXCsl W BHICTABICHUE OLICHKH MO AUCIUILTUHE BEIETCS CIETYIOIINM
00pa3oM : JUIs CTYIACHTOB 04HOM (hOpMBI 00yYEHUsI UTOTOBasi OLICHKA 10 JMCIUIUINHE BhICTaBisieTcs o 100-0auipHON cucteme,
3aTeM HEePEBOTUTCS B OLICHKH «OTIMIHOY, «XOPOII0», KYIOBICTBOPUTEIEHOY, HEYIOBIETBOPUTEIHHOY / «3aUTEHOY U «HE
3a4TEHO; ISl CTYJICHTOB 3209HOM U OYHO-3a09HOM ()OPMBI O0YUIEHUS OLEHUBAETCS MO MATHOAIUTHHOM IIKANIe, OIEHKAMH
COTIIMYHOY, «XOPOLIOY», KYIOBICTBOPHTEIHHOY, «HEYIOBICTBOPUTEIBHOY / «3aUTCHOY» HJIH «HE 3a4TCHOY.

BpIcokuii ypoBEeHb OCBOCHHSI KOMITETCHITU, HTOTOBast OIIEHKA O JUCIUTUTNHE «OTINIHOY» HITH «3a4TeHo» (86-100 6amion):
TIIyOOKO 1 IIPOYHO YCBOMII IIPOTPaMMHBIN MaTepHal, HCUYEPITBIBAOLIE, IIOCIIEIOBATEIbHO, YETKO M JIOTHYECKH CTPOIHO ero
U3Jaraet, ymeer

TECHO YBSI3bIBaTh TCOPHUIO C IIPAKTHKOMN, CBOOOIHO CIIPABIACTCS C 3aa4aMy, BONPOCAMH M APYTUMH BHIAMU IPUMCHEHHS 3HAHUIA,
TpUYeM He 3aTPyJHACTCS C OTBETOM IPH BUIOM3MEHEHHUH 33/IaHHH, HCIIONB3YeT B OTBETE MaTeprall yaeOHO! TUTepaTyphl,
MPaBUIIEHO 0OOCHOBBIBAET MPUHSATOE PEIISHHE, BIAEET pa3HOCTOPOHHIMY HABBIKAMH M TIPUEMAaMH BBITOTHEHUS TIPAKTHIECKIX
3agau. CHCTEMHO U TJIaHOMEPHO paboTaeT B TEUEHHH CEMECTpa.

IToBBIICHHBIH YPOBEHb OCBOCHUS KOMIICTCHIIU, HTOTOBAsI OIICHKA 1O TUCHUIUIHHE «XOPOIIO» MIIH «3a4TeHOo» (68-85 OamioB):
TBEPO 3HAET MaTepHaJ, TPAMOTHO U I10 CYIIECTBY M3JIaraeT ero, He JOIyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPaBUIIBHO MIPUMEHSET TEOPETHUECKUE TION0XKEHUS TP PELICHUH MPAKTUIECKUX BOTIPOCOB U 3a/1a4, BiIajieeT HEOOXOAUMBIMU
HaBBIKAMH ¥ IPUEMaMH UX BbINOJIHEHHs. CHCTEMHO M INIAHOMEPHO paboTaeT B TCUCHUU CEMECTpa.

[ToporoBsiii ypOBEHb OCBOCHHS KOMIICTECHIIHIA, HTOTOBasI OIEHKA TI0 JUCIUILINHE «yIOBICTBOPUTEILHO» HITH «3auTeHO» (51-67
6aJIIOB): MMEET 3HAHMS TOJIBKO OCHOBHOTO MaTepuasa, HO He YCBOMII €T JeTajlel, TOMyCKaeT HeTOYHOCTH, HEJOCTATOYHO
npaBHIbHBIC (POPMYITHPOBKHU, HAPYIICHHS JIOTHYCCKOH [OCIEA0BATEIHOCTH B U3JI0KCHUH IPOrPAMMHOTO MaTepHaa, HCIBITHIBACT
3aTpyIHECHUS P BHITOJHEHUH IPAKTHYCCKHX padoT.

IToporoBslit ypoBeHb OCBOCHHS KOMITETECHINH He c(DOPMHUPOBAH, HTOTOBAS OIEHKA TI0 TUCIUIIIHHE «HEYIOBICTBOPUTEIHEHOY HITH
«He 3auTeHO» (MeHee 51 Gana): He 3HaeT 3HAYNUTENLHON YaCTH MPOTrpaMMHOT0 MaTepHuana, JOMyCKaeT CyIIeCTBEHHbIE OIIHOKH,
HEYBEPCHHO, C OOJBIIMMU 3aTPyIHCHUSIMH BBIMOIHSCT IPaKTH4ecKue padoThl. Kak mpaBuiio, OlieHKa «HEyIOBICTBOPUTEIBHOY»
CTaBUTCS CTYJCHTaM, KOTOPBIC HE MOTYT IPOAOJDKUTH 00y4IeHHEe 0e3 TOMOTHATEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH TUCIUIUINHE.

OO01Mii MOPsIOK MPOBEIEHHSI TPOLEAYPhl OLICHUBAHUS 3HAHUH, YMEHUI, HABBIKOB M (MJIN) OMbITA AEATEIbHOCTH, COOTBETCTBHE
WHIMKATOpaM TOCTHYKEHUS CHOPMUPOBAHHOCTH KOMITETCHIINHI ONPEICIICH B CIIEAYIOIINX JIOKATBHBIX HOPMATUBHBIX aKTaX:

1. TTonosxenue o Tekymien arrectauuy 3Hanuil odydatomuxcs B HUMU Jdouckoit [AY (B gelicTByIoLIer peaaKiium).
2. [TonoxeHue 0 MPOMEKYTOTHOM aTTECTAIMK 00YJAIONIMXCS IO IPOrpaMMaM BICIIIETO 00pa3oBaHus (B ACUCTBYIONICH PEIaKIiy).

JlokyMeHTHI pa3MeleHsl B cBoO0IHOM AocTyne Ha opunmaibHoM caiite HUMU Jlonckoit AV https://ngma.su/ B paznene: I'naBHast
ctpanuna/CeefeHus 06 00pa3oBaTeIbHON OpraHu3auu/J[OKyMEeHTBI.

6.4. IlepeyeHb BUIOB OIICHOYHBIX CPEICTB

1. OUEHOYHBIE CPEJJCTBA TEKVIIEI'O KOHTPOJIA:

- TECTBI / BOTIPOCHI JIsl TIPOBEICHUS TIPOMEKYTOTHOTO KOHTPOJIS;
- OaHKy 3aganni 1rg BeinonHenus PI'P.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXXYTOYHO ATTECTALIUU:
- KOMIIJIEKT OMJIETOB I 3a4eTa/ DK3aMeHa.

XpaHuTcs B OyMaKkHOM/2JIEKTpOHHOM BHjie Ha Kadempe DTII.

7. YHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIsA)

7.1. Pekomenayemasi qureparypa

7.1.1. OcHoBHAs1 IMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI1.1 |CysopoB A. B., OO01as XuMusi: ya4eOHUK Cankr-IletepOypr: Xumusnar,
Huxonsckuii A. B. 2020,

https://biblioclub.ru/index.php?
page=book&id=599264

JI1.2 [ Amapues A. 1. Xumus: yaebHoe mocobue Hosocubupck: HI'TY, 2021,
https://e.lanbook.com/book/216
173




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

JI1.3 |3sixoBa U. [1., Xumus: yaeOHoe mocobue Kpacnospck: Cubupckuit
Haiimymnna JI. B., (benepanbHbI YHUBEPCUTET
IIpokymxuna M. I1., (CoY), 2021,

[epbakosa O. 1O. https://biblioclub.ru/index.php?
page=book&id=706627
7.1.2. lonoJHUTebHAS JINTEPATYpPa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI

JI2.1 |IHanmamosa O.10., Xumus: cOOpPHUK 3314 AT CAMOCTOSATENIbHON pabOTEI HoBouepkacck, 2018,

Jpososo3osa T.1. CTYJICHTOB [BCEX HaIpaBJICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0

JI2.2 | ApoBoBozosa T.U., Xumus: 1a60paTOPHBIN MPAKTUKYM ISl CTY/ICHTOB BCEX Hosouepkacck, 2018,
[ananrosa O.10., HaTpaBJICHUH http://biblio.dongau.ru/MegaPr
IIaraunena E.B. oNIMI/UserEntry?

Action=Link FindDoc&id=23
6898&i1db=0

JI2.3 | AmapueB A. 1., Xumus : COOpHUK 3a71a49 ¥ YIPaKHEHUH: y4eOHO-METOINIESCKOES HoBocubupck:

KazakoBa A. A. nocobne HoBocubupckmit
roCy1apCTBEHHBII
TEXHUYCCKUAN YHUBEPCHUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735

7.1.3. MeTonnueckue pa3padoTku

ABTODBI, COCTABHTEITH 3arnaBue W3narenbcTBO, roa

JI3.1 | HoBouepk. HHX.- XUMUS: METOJUYECKHE YKa3aHHs MO TIOJTOTOBKE K TEKYILEMY Hosouepxacck, 2019,

MEJTHOP. UH-T KOHTPOJTIO JIJISl CTYJICHTOB BCEX HANPaBICHHUN http://biblio.dongau.ru/MegaPr

Jouckoi 'AY ; cocr. oNIMI/UserEntry?

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

JI3.2 | HoBouepk. HHX.- XUMUS: METOJI. YKa3aHUs MO U3Y4. Kypca H BBIIM. KOHTP. PabOThI Hosouepkacck, 2022,

MEJIAOp. WH-T JUTS CTYA. 3204. popMbl 00y4. Hanpasi. "HazemHbie http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; coct.: | TpaHCIOPTHO-TEeXHOJIOTHYECKHE cpeacTra', "Hazemusre oNIMI/UserEntry?
0O.10. llanamosa, TPaHCTIOPTHO- TEXHOJIOTHYECKAE KOMITJICKCHI" Action=Link FindDoc&id=42
E.B. [IaTHubIHA 7807&idb=0
7.2. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TEIeKOMMYHHKAIIMOHHOI ceTu "UHTepHeT"
7.2.1 HH(POPMAMOHHO-CIIPAaBOYHBIC U TIONCKOBBIE http://www.chem.msu.su
CHCTEMEI
7.2.2 OnekTpoHHAs OHOMHOTEKa YUICOHHKOB http://studentam.net
7.3 Ilepevens MpOrpaMMHOro odecmedeHust
7.3.1 Yandex browser
73.2 MS Windows XP,7,8, 8.1, 10; Cyb6nuuenszunonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiia»
733 Microsoft Teams Ipenocrapnsiercs: GecruiaTHO
7.3.4 MS Office professional; Cyo0nunen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitm»
7.4 IlepevyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 baszer ganaex OO0 "Tlpecc-Mudopm" (Korcymsrant | https://www.consultant.ru
+)
7.4.2 ba3bl nanabix OOO HayuHnas snekrpoHHas http://elibrary.ru/
OoubIMoTeKa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIIUITJIMHBI (MO Y JISA)
8.1 2321 CriernanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOCIBIO U TEXHUIECKUMHU

cpencTBaMy 00Y9eHHs, CIy KaIllMH JJIS IPeACTaBIeHs HH(opMaln ayanTopun: Habop
JIEMOHCTPALIMOHHOTO 000pyJ0BaHus (IIEPEeHOCHOIT): HOyTOyk Mapku Asusmodel/X552M — 1 mit.,
npoekrop Acerx113PH — 1mT., 3xpan HacTeHHBIH — 1 wT.; Y4ueOHO-HAMISAIHBIE MTOCOOU — 9 mT.;
Jocka - 1 miT.; Paboumne mecta cTyseHToB; Pabodee MecTo mpermoaBaresisl.




8.2 2313 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMu 00YYEHHUsI, CIy KaIllUMHU JJIsI IPEICTABICHHS HHQOPMALIMH OOJBILION ayTUTOPHH:
Habop neMoHCTpalmoHHOTO 000pyIOBaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mt., sxpan HacTeHHBIH — | WIT.; Y4eOHO-HarIsaAHBIC TocoOHs — 15
wrt.; PabGoune mecra ctynentoB; Pabouee MecTo nmpemnogaBaTes.

8.3 2305 [TomerieHne YKOMIUIEKTOBAHO CIICLHATU3UPOBAHHON MEOENBIO0 M TEXHUUECKUMU CPEICTBAMU
00yUeHHUSI, CITyKAIUMH JUTS TIPEACTaBICHUS HH(POPMALIMU H OCHAIIEHO KOMIIBIOTEPHOH TEXHUKOH C
BO3MOYKHOCTBIO MOJIKITIOYCHUS K CeTH «VIHTEpHET» 1 00eCTIeYeHHEM JTOCTYIIA B AIEKTPOHHYTO
nHpopMannoHHo-o0pazoBarenbHyto cpeny HUMU Houckoit [AY: Kommeiotepsr Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHUTOp
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas oubimoreka;

Cromnsl komnbioTepHble — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mr.; Temarnueckue IIaKaThl
—5mr.; Jlocka— 1 mrt.; Paboume mecTa cTyneHTOB; Pabodee MecTo mpermopaBaTes.

8.4 2102 CrienanbHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
CpeZIcTBaMH O0YUEHISI, CITYKAIIUMHE JUTS TIPEACTABICHHUS HHPOPMAIIUU OOJBIION ay TUTOPHH:
Habop neMoHCTpanmoHHOTO 000pyA0BaHUS (IIEPEHOCHOIT): 3KpaH - 1 mT., mpoekTop - 1 mT., HeTOyK
- 1 wt.; Annmapat TBO — lmt.; Annmapat TB3 — 1 wt.; Ilinta snexkrpuueckas — 1 mr.; Ilnura
HarpesatenbHast ES-HA3040 — 1 wr.; T'azoananuzarop ' XI1-3M — 1 wt.; Or"erymmrens — 1 mr.;
Benpo xonycunoe — 1 mt.; JlabopaTopHas mocyna; PacTBOpsI peakTHBOB, HEOOXOAMMBIX IS
BBITIOJIHEHHS J1a00PaTOPHBIX paboT; AmNTeuka ¢ MeauKaMeHTaMu — 1 mT.; Mebens nabopaTopHas;
Jlocka MarHuTHO-MapkepHas - 1mrt.; CynmabHbli mkad - 1mT.; Becbl Texnoxumudeckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctynenros; Paboune mecta
MpernoiaBaTes.

9. METOAUYECKHUE YKA3ZAHUSA 1)1 OBYYAIOIINUXCSA 11O OCBOEHHWIO JTUCITUITIJINHBI (MO Y JIS)

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

2. XuMHA : MeTOANYECKUE YKA3aHUS 110 ITOJTOTOBKE K TEKyIIIeMy KOHTPOJIIO JUIS CTyICHTOB BceX HampasieHunit / HoBodepk. nHx.-
mennop. uH-T JloHckoi 'AY ; coct. O.1O. Manamosa. - HoBouepkacck, 2019.

3. IpoBoBo3oBa, T.M. Xumus: 1ad. npakTukyM ajs cTy. Bcex Hampasi./ T. U. JIpooBo3zosa, O. 0. Illanamosa, E. B. [IaTHHIBIHA ;
HoBouepk. unx.-menuop. us-T Jlonckoii 'AY. - HoBouepkacck, 2018.

4. XuMust: MeTOoJ. yKa3aHUs MO M3yd. Kypca M BBII. KOHTP. pabOThI AT CTYA. 3a04. (hopmsl 00y4. / HoBouepk. MHXK.-MeTHOp. HH-T
Honckoit 'AY, Cocr.: O.10. [llanamosa, T.W. IpoBoBo3oBa, Hoouepkacck, 2020.

5. MeTtoandeckiue peKOMEHIAIMK TT0 OPraHU3alMid CaMOCTOSTEIbHOM paboTel oOydaromuxcst B8 HUMU JITAY
[DnexrponHEI pecypce] : (BBen. B AeicTBre mpukazoM aupekropa Nel06 ot 19 uronst 2015t.) / HoBouepk. HHXK.-METHOP. UH-T
Jonckoit 'AY .-Onekrpon. nan.- HoBouepkacck, 2015.- Pexxum goctyma: http://www.ngma.su

6. JposoBo3oBa T.U. Xumus [Tekct]: ¢6. 3agay s cam. paboOThI CTyI. Criell. HampaBieHui «HazeMHble TpaHCIOPTHO-
TEXHOJIOT. KOMIUTEKCHI»;— « DKCIUTyaTallisl TPAHCIIOPTHO-TEXHOJIOT. MAIINH U KOMILTEKCOB» N «Ha3eMHbIe TpaHCIIOPTHO-TEXHOIIOT.
cpeactsa»/T. 1. JIposoBo3osa,l1.A. JIyranckas, JI.M. Ky3nenos; HoBouepk. nax.-menuop. uH-T JIIAY. — HoBouepxkacck, 2015. — 35
c. — 50 7x3.

7. JpooBo3oBa T.M. Xumus [InekTpoHHBIA pecypc]: ¢0. 3a1a4d i caMm. paboThl CTy.I. criell. HampasieHuid «HazeMHbIe
TPaHCIIOPTHO-TEXHOJIOT. KOMITIEKCEI»;— « DKCINTyaTalys TPAHCIIOPTHO-TEXHOJIOT. MAaIlIH M KOMITIIEKCOBY U «HazemHubre
TPaHCIIOPTHO-TeXHONOT. cpencTsay/T.W. [ipoBoo3osa, 1. A. JIyranckas, J[.M. Ky3ne- nos; HoBodepk. umxk.-menuop. us-t JJIAY. —
Onexrpon.nan. — HoBouepkacck, 2015. X)KM/T; PDF; 1,15MBbB.— Cu- crem.tpedoBanus: IBMPC. Windows 7. AdobeAcrobat 9. —
3ari. cakpaHa.
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