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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

OO0mast Tpy10eMKOCTh 43ET

YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 42
caMoCTOsITebHAs paboTa 84
4aCOB Ha KOHTPOJIb 18

Pacnpez[e.ﬂeﬂne YacCoB TMCHUILIMHBI 110 CeMeECTPaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Hroro
Henenp 14 1/6
Bun 3anarnit vo | PO | VI PII
Jlexuuu 14 (14 |14 |14
JlaboparopHsbie 14 (14 |14 |14
IIpakruueckue 14 (14 |14 |14
B tom uucre uHT. 16 16
Uroro ayn. 42 (42 (42 |42
KonrakrHas pabotra |42 (42 (42 |42
Cawm. pabora 84 |84 |84 |84
Yacel Ha KOHTPOJIb 18 |18 |18 |18
HUroro 144 | 144 | 144 | 144
Buasl KOHTpOJNIST B ceMecTpax:
PacuerHo-rpaduueckas padbora 1 ceMecTp

OK3aMeH 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
3.1 | TpeGoBaHus K npeJBapUTe/IbHOI IOAT0TOBKE 00y4al0Lerocs:
3.1.1 | 3uats:

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/IﬂeHTI/I(bI/IKaIII/IIO BCIIECTB; AUCTICPCHBIC
CHUCTCMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJUYCCTBCHHO OIMMCBHIBATH PEAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCYnThIBATb KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peammﬁ " UX HAIPABJICHHOCTb.

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIICPpUMCHTA

3.2 | JucuuminHbl (MOAYJIM) M NPAKTHKH, VI KOTOPBIX OCBOEHUE TAaHHOH JUCHHUILUIMHBI (MOAYJIA) HEOOX0OAMMO KAK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O6mas sKoJI0Tus

3.2.3 | O3HaxoMuUTeNbHAs MPaKTHUKA

3.2.4 |IlouBoBenenue

3.2.5 | ®usuka

3.2.6 | I'eonorus

3.2.7 | 'eoskonorus

3.2.8 | Yuenne o chepax 3emin

3.2.9 | ®uznka okpyxaromiei cpebl

3.2.10 | Xumus oKpy»KaroIeil cpeasl

3.2.11 | Hay4uHo-uccnenoBaTensekas padoTa (ToydeHIe IepBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIECKOH paboThI)

3.2.12 | YuebHas TexHOIOTHYECKas! (IPOSKTHO-TEXHOJIIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUM, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarensckast pabota (HHP)

3.2.16 | CucreMHBIiA aHAIHU3 U ONTHUMH3AIIMS PEIICHUN

3.2.17 | Texaonoruueckas (IPOSKTHO-TEXHOJIIOTHIECKAs) MPaKTHUKA

3.2.18 | Xumuueckue u HU3NKO-XUMHUICCKIAES METO bl aHATH3a

3.2.19 | 3ammrTa BEITYCKHON KBanU(UKAIIMOHHOM pabOoTHI, BKIIFOUAs IOATOTOBKY K IPOIEType 3alUThl U MIPOLEAYPY 3allUThI

3.2.20 | Xumudeckne u (GU3UKO-XUMHIYECKIEe METOIBI aHAITI3a OKPY KaroIIeH CpeIbl

4. KOMIIETEHIIMU OBYYAIOIIET OCSI, ®OPMUPYEMBIE B PE3YJILbTATE OCBOEHHUS JUCLIUILIMHBI
(MOAY.JIST)

OIIK-1 : Cnioco0eH pemiaTh TUNOBBIE 32124 MPOG)eCCHOHAIBHOI 1eSITeIbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
MATEMATHYECKUX U €CTECTBCHHBIX HAYK C MIPUMECHCHUEM I/[Hq)OpMal[PIOHHO-KOMMyHl/lKaIII/IOHHI)IX TCXHOJ]OFHﬁ;

OIIK-1.1 : JleMOHCTpHpYET 3HAHHE OCHOBHBIX 3aKOHOB MAaTEeMAaTUYECKUX U €CTECTBEHHBIX HAYK, HEOOXOAUMBIX JIJISl PEIICHHSI
TUTIOBBIX 3a]1a4 MPOGECCUOHATBLHOMN e TEIbHOCTH

OIIK-1.2: HCHOJ’IBSyeT 3HaHHUA OCHOBHBIX 3aKOHOB MAaTEMAaTHUYCCKNX U €CTECTBEHHBIX HAYK IS PEIICHUA CTAHAAPTHBIX 3a1av
OpraHu3anuu U BEACHUA JICCHOTO X03ﬂﬁCTBa, HCII0JIb30BaHUs JICCOB

OIIK-1.3 : Ilpumensier mHPOPMAITIOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH B PEIICHHH THUIOBBIX 3a/1a4 IPoQecCHOHATBHOMN
JeATeINbHOCTH




5. CTPYKTYPA U COAEPKAHUE JUCITUITJIMHBI (MOIYJIA)

Kon HaumeHoBaHue pa3ienoB u Cemectp / | HacoB | Unaukaropsl | Jluteparypa | Hurepaxr. IIpumeyanue
3aHATHSA TeM /BUJ 3aHATHSA/ Kypc
Paznes 1. 1. OcHOBHBbIE 32aKOHBI
XUMHUH.

1.1 OnpeneneHrue YKBUBAJIICHTHO 1 2 OIIK-1.1 JI1.1 0
HWMacchl MeTallia Moo0BeMy JI1.2J12.1
BBIJIETIMBIIErOCs Bogoposa. /J1a6/ J2.2J12.3

J12.4 J12.5
JI2.6J13.1
JI3.3
21
Pa3zpen 2. 2. Ctpoenne aToma.
Ilepuonnyeckas cucrema
iementoB JI.U. MenaeneeBa.

2.1 Crpoenue atoma. CoBpeMeHHas 1 2 OIIK-1.1 JI1.1 0
MOJIEb COCTOSIHUS DJIEKTPOHA B JI1.2J12.1
aToMe. DJICKTPOHHBIE 000JIOYKH B J22J12.3
arome. KBaHTOBBIC "HCTA. JI2.6J13.1
Ipunnun [Maymu. [TpaBuno Xyuna. JI3.3
Ilepnonuueckuii 3axon JI.1. 91
Menneneesa B cBETE
COBPEMEHHOW TEOPUHU CTPOCHHS
aToma.

/Jex/

2.2 Crpoenue atoMa. XuMHUYECKast 1 1 OIIK-1.1 JI.1 0
cBs13b. CTpoeHue aToMa u JI1.2J12.1
CHCTEMATHKA XUMUYECKUX J22712.3
aneMeHToB. [lepuonuueckas JI12.6J13.1
cUCTeMa 3JIEMEHTOB U U3MEHEHNE JI3.3
CBOICTB 3J1€eMEHTOB. THIIBI 21
XUMHMYECKHUX CBsI3eH U UX
xapakrepuctuka. CTpoeHue u
CBOICTBa MOJIEKYJI

Mp/
Paznen 3. 3.Xumunueckasi cBsI3b U
CTpOeHHe MOJIEKY.JI.

3.1 XuMHYECKast CBSI3b M CTPOCHHUE 1 2 OIIK-1.1 JI.1 0
MOJIEKY L. JI1.2J12.1
Turet XUMUYIECKON JI2.2J12.3

CBSI3H: KOBaJICHTHas, JI2.6J13.1
WOHHAas, BOJOPOJIHAS, JI3.3
metamyeckas. CTpoeHue 21
MoJeKyJl. Bnusiaue tumna
XUMHUYECKOH CBS3M Ha
CBOIICTBa BEIIIECTB.
/JTex/

32 Crpoenune atoma. XuMudeckast 1 1 OIIK-1.1 JI1.1 0
cBs13b. CTpoeHHE aTOMa U JI1.2J12.1
CHCTEMAaTHKA XUMHUYICCKIX J22712.3
aneMeHToB. [lepuonuueckas JI2.6J13.1
CUCTEMa 3JICMEHTOB ¥ U3MCHCHHE JI3.3
CBOICTB 3J1eMEHTOB. THIIBI 21

XUMHYECKUX CBSI3CH 1 MX
xapakrepuctika. CTpoeHue u
CBOMCTBA MOJIEKYJT

Mp/

Paznen 4. 4.3nepreruxa
XHMHUYECKHX NMPOIEeCCOB.




4.1 OHepreTuka XMMHUYECKUX OIIK-1.1 J1.1
MPOLIeCCOB. XUMUYECKAs JI1.2J12.1
KUHETUKa DHEPreTU4ecKue J22J12.3
3¢ (EKTHI XUMUYECKUX PEAKIIHH. JI2.6J13.1
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 JI1.1
nporieccoB. Pacyer sHTANIBIINN JI1.2J12.1
XUMHUYECKUX J22712.3
PeaKIuii. JI2.6J13.1

Mp/ JI3.2J13.3
31

4.3 OmnpeneneHne SHTAIBIUN PEaAKIII OIIK-1.1 JI.1

HelTpanuzanuu /J1a6/ JI1.2J12.1
J2.2J12.3

J12.4
J12.6J13.1
JI3.2J13.3
91

Paznen 5. 5. Cxopoctb

XMMUYECKUX peaKuuii u

XHMHUYecKoe paBHOBecHe.

5.1 Kunernka xumu4eckux OIIK-1.1 JI1.1
npoueccoB. Pacuer ckopoctu JI1.2J12.1
XUMUYECKHUX peakiuid. IIpaBuiio J22J12.3
Bant-T'odda. Ipunimm J12.6J13.1
JlelllaTenbe, cMmeneHne JI3.3
XHUMHYECKOTO PAaBHOBECHS 21
(pemieHME CUTYAIMOHHBIX 33/1a4).

Mp/

5.2 CKOpOCTh XMMHUYECKHX PEAKIIMHA 1 OIIK-1.1 JI1.1

XuMHu4eckoe paBHoBecHe /J1ab/ JI1.2J12.1
J2.2J12.3

2.4
JI2.6J13.1
JI3.2J13.3
31

Paznen 6. 6. Bona. Oomas

XapaKTepUCTHKA PacTBOPOB.

6.1 Bopga. OGmiast xapakrepucTrka OIIK-1.1 JI.1
pacTBOpOB. JI1.2J12.1
CrocoObI BEIpaXEHHUsI COCTaBa J2.2J12.3
pacTBOopoB. OUBNKO-XUMHUYECKHE JI2.6J13.1
CBOMCTBA PacTBOPOB JI3.3

HEDJIEKTPOJINTOB 31 Ol
JJIEKTPOJUTOB. 3axoH

Bant-T'opda u
Payns.(AHamu3 KOHKPETHBIX
CHTYyaIHi)

/JTex/




6.2 OOmas xapakTepucTuka OIIK-1.1 J1.1
pacTBopoB. Pacyer KoHIIEHTpauu JI1.2J12.1
pactBopos /IIp/ J2.2J12.3

J12.6J13.1
J13.2713.3
31

6.3 IIpurorosienue pacTBopa OIIK-1.1 JI1.1

3aJlaHHO# KOHIIeHTpanuu. /J1a6/ JI1.2J12.1
J12.2712.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3

31

Paznmen 7. 7. PacTBopbI

3J1eKTPOJIMTOB.

7.1 PacTBOpBI 371€KTPOTUTOB. OIIK-1.1 JI.1
OnexrponuTHIecKas JI1.2J12.1
muccormanus. Kinaccudukaius J12.2J12.3
3JIEKTPOJUTOB. Teopust CUITBbHBIX JI2.6J13.1
JIIEKTPOJIUTOB. 3aKOH Pa30aBICHHS JI3.2J13.3
OctBanbaa. ['ugponus coneit 21

/JTex/

7.2 CBolicTBa pacTBOPOB. OIIK-1.1 JI.1
KonnurarusHele cBoiicTBa JI1.2J12.1
pacTBOPOB (pemeHne 122123
CUTYallMOHHBIX 3a]1a4). JI12.6J13.1

Mp/ JI3.3
31

73 Peakiuu B pactBOpax OIIK-1.1 JI1.1

3JICKTPOJIUTOB. JI1.2J12.1
/J1ab/ J12.2J12.3
J12.4 J12.5
J12.6J13.1
J13.2J13.3

31

7.4 CBolicTBa pacTBOPOB. OIIK-1.1 JI.1
KonnurarusHele cBoiicTBa JI1.2J12.1
pacTBOpoB (pelieHue J22712.3
CHUTYaIIMOHHBIX 3a]1a4). JI2.6J13.1

Mp/ JI3.3
31

Paznen 8. 8. lucnepcHbie

CHUCTEMBI M KOJLJIOWTHbIE

PacTBOpbHI.

8.1 JlucnepcHble CUCTEMBI. OIIK-1.1 JI1.1
Knaccudukanus mo creneHu JI1.2J12.2
JIUCTIEPCHOCTHU U arperaTHOMY J2.3
cocrosHuto. Komnonansle JI2.6J13.1
pacTBOpbL. Ancopouus JI3.2J13.3
KOJIJIOUTHBIX PacCTBOPOB, 21
00pa3oBaHUE MUIIECIUTBL.

Koarynsmus xomnonnos. /JIex/
8.2 Konnoumnsie pactBops! /J1ab/ OIIK-1.1 J1.1
JI1.2J12.2
J12.4 J12.5
J12.6J13.1
J13.2713.3
31

Paznen 9. 9. OxkucanrteabHO-
BOCCTAHOBHUTCJ/IbHbIC peamum.
OcCHOBBI J1EKTPOXUMHU.




9.1 OCHOBBI NEKTPOXUMHH. 1 2 OIIK-1.1 J1.1 0
CraHgapTHBIC JIEKTPOIHBIC JI1.2J12.2
TIOTEHIINAIIBI METAJIJIOB. J12.6J13.1
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 JI1.1 0

BoccTaHoBJIeHus /J1ab/ JI1.2J12.1
J2.2J12.3
J12.6J13.1
JI3.2J13.3
21
9.3 OCHOBBI  3JIEKTPOXUMHUHU. 1 2 OIIK-1.1 JI1.1 0
CocraBieHue JI1.2J12.2
OKHCITUTEIIbHO- JI2.6J13.1
BOCCTaHOBUTEJbHBIX pEeaKuil. JI3.3
DJEKTPOJIN3 PaCIIaBOB U 21
pacTBOpoB
Mp/
Paznen 10. 10. Xumuueckas
uaeHTHpUKAIUA

10.1 N3yueHne TeopeTHIecKux 1 41 OIIK-1.1 JI1.1 0
BOIIPOCOB, BBIITOJTHEHUE JI1.2J12.2
TEOPETUUECKUX 3aJJaHUM, peleHue JI2.6J13.1
3agay. /Cp/ JI3.3

91
Paznen 11. 11. KommuiekcHbie
coeTMHEeHUsl

11.1 M3yueHue TeopeTHuecKux 1 43 OIIK-1.1 JI1.1 0
BOIIPOCOB, BHITIOJTHECHHE JI1.2J12.2
TEOPETUYECKUX 3a/laHUM, pellIeHue JI2.6J13.1
3amad. /Cp/ JI3.3

21
Paznen 12. 12. Kontpoas

12.1 [TonrotoBka kK UTOTOBOMY 1 18 OIIK-1.1 JI1.1 0
KOHTPOJIIO OCBOCHUS AUCUIUTUIHHBI JI1.2J12.2
B (hopMme dK3aMeHa. /OK3aMeH/ J12.6J13.1

JI3.3
o1

6. ®OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpo/1bHBIE BOIPOCHI U 3aJaHUS

[Tpumep cTpyKTYpHI GOPMHUPOBAHHS OIIEHKH pacdeTHO-Tpadudeckoil paboTh (pe-dhepara, UCCIIeA0BATEIHCKOW PAaOOTHI)
WnrtepBan 6aunos 3a mokasarens, or 7 -mo 10
1. KAUECTBO BbITIOJIHEHHW A PABOTbBI
1 . CooTBeTcTBHE COfEep)KaHUs PabOTHI 3aJaHUIO or 1 1o 2
2. 'paMOTHOCTD M3NIOKEHUS U KadecTBO odopmieHHus padoTel. COOTBETCTBHE HOPMATHBHBIM TpeOOBaHMSM. OT 1 1o 2
3. CaMOCTOATETBHOCTD BBIITOTHEHHS PabOoThL, ITyOnHa MPpopabOTKKU MaTepHaa, HCIOIb30BaHIE PEKOMEHI0BAHHOM U CIIPaBOYHON

JIUTEPATYPBI or 1 1o 2
4. IIpaBUIBHOCTD BBITIOJHEHHBIX pacyeToB W rpadudeckord yactu. OO0CHOBAaHHOCTh M JIOKA3aTENILHOCTh BBIBOJIOB or 1 go 2
OO0mas omeHka 3a Ka4ecTBO paboThI or 4 5o 8

3. OTBETbI HA BOITPOCBI or 1 go 2
HUTOI'OBA OLIEHKA, 6amn ot 7 mo 10

Kputepuu ouenku:
- OLICHKA «3aYTE€HO» BBICTABJISICTCS CTYICHTY, €CJIM OH Habpay _6  u Ooiee 6anios;
- OLICHKA «HE 3aYTE€HO» BBICTABILIETCS CTYACHTY, €CII OH HaOpai MeHee _6_ Oayuios.

[Tpumep cTpyKTYpHl GOPMHUPOBAHUS OLIEHKH Ja00paTOpHON paboOTHI

WnTtepBan 0autoB 3a 1mokasarenb, OT - 110 ITomyueno




1. IIpeaBaputenpHas MOATOTOBKAa K J1abopaTopHOU paboTte

2. I'paMOTHOCTP M3JIOKCHHUS U Ka4eCTBO O(GOPMIICHHS pabOTHI

3. CooTBETCTBHE METOANKH PaOOTHI CTAHAAPTHOH METOIUKE AKCIECPHMEHTA
4. IlpaBUIBHOCTH BBIMOIHEHHBIX PACUETOB U rpaduyeckoil dacTu.

5. O0O0CHOBAHHOCTb U JOKA3aTEILHOCTh BBEIBOJOB

6.0TBeTHI Ha YCTHBIE BOIPOCHI (3amuTa padoThl)

HNTOI'OBAS OLIEHKA, 6amn

KpI/ITepI/II/I OLICHKH: - na60paTopHaﬂ paﬁoTa CUHUTACTCA YCIICIIHO CZ[aHHOﬁ, €CJIM 10 UTOoraM OUCHUBAHUA CTYACHT Ha6pan u
Oosee 6aJ'IJ'[0B, B XXYPHAJIC IIperiogaBaTeJIsd 1o na6opaT0pH017I pa60Te BBICTABJIICTCA OLICHKA «3a4YTCHO»

ConeprkaHue KpUTEpHEB OLIEHKH YPOBHSI UTOTOBON c(hOPMHUPOBAHHOCTH KOMIIETEHIUI B paMKaX yueOHOMH TUCHUIIIHHBI C
3aBepIatoiel popmMoi KOHTPOIIS B BUIE 3k3aMeHa (i depeHIMpoBaHHOTO 3a4eTa), 3a4eTa

«OTINYHOY/ «3aUTECHOY

(BBICOKUIT) 90-100  OrmeHKa «OTIUYHO» BBICTABIISCTCS CTYICHTY, €CIH OH INIyOOKO M IIPOYHO YCBOMI IPO-TPaMMHBIN Mal
UCUEPIBIBAIONIE, TOCIEA0BATENBHO, YETKO U IOTHYECKU CTPOMHO €ro U3J1araeT, yMeeT TECHO yBSI3bIBATh TEOPUIO C MPAKTUKOM,
CBOOOJIHO CTIpaBIIAETCA C 3a7a9a-MH, BOIIPOCAMH U IPYTHUMH BUAaMH NIPUMEHEHHUS 3HAHUH, TPUYEM HE 3aTPyTHIETCS C OTBE-TOM
IPY BUAOM3MEHECHUH 33IaHHUH, NCIIOIB3YeT B OTBETE MaTepHall MOHOTpadHIECKOI JTH-TepaTyphl, IPABUIEHO 0OOCHOBBIBACT
IPUHATOE pelleHue, BllajieeT pa3HOCTOPOHHUMH HaBbIKAMH U IIPUEMaMH BBIIIOTHEHHUS IPAKTUYIECKUX 3aa4. CUCTEMHO U
IUIAHOMEPHO pabOoTaeT B TEUCHUH CEMECTpa.

«X0opomIoy»/ «3a-9TCHO»

(HOpMamBHBIIA) 75-89 OmeHKa «XOpOIIO» BBICTABISAETCA CTYJCHTY, €CIIH OH TBEPJO 3HAeT MaTepHal, TPaMOTHO U IO
CYIIECTBY U3/1araeT ero, He JOIyCKas CylIeCTBEHHBIX HETOUHOCTEH B OTBETE Ha BONPOC, IPaBUIBHO MPHUMEHSIET TEOPETHUECKHE
TIOJIO’KEHHS TIPH PEIICHUH NMPAKTHIECKAX BOIIPOCOB M 33/1a4, BJIaIeeT HEOOXOANMBIMI HaBBIKAMHU W IIPHEMaMHU UX BBITIOIHEHUSI.
CHCTEeMHO U IITAaHOMEPHO paboTaeT B TEUCHUH CEMECTpa.

«Y IOBJIET"BOPU-TENBHOY»/ «3a4Te-HO» (MHUHUMAIIb-HbIH, TOPOTOBBIi1) 60-74 O1eHKa «yAOBIETBOPUTEIHHOY
BBICTABIIAETCA CTYJIEHTY, €CIIM OH UMEET 3HaHUS TOJbKO OCHOBHOTO MaTepuaa, HoO He yCBOMJI €ro AeTaliel, JOMyCKaeT HETOYHOCTH,
HEJIOCTATOYHO MPABIIIBHEIC (OPMYITHPOBKHU, HapYIIEHHUS JIOTHIECKOI MTOCIIET0BATEIFHOCTH B M3JIOKECHUH IPOTPAMMHOTO
MaTtepuana, HCIBITEIBACT 3aTPyHEHUS P BHIMOTHEHHHU MPAKTHIECKUX paboT.

«HeynoB—neTBOpu-TeIbHOY/ «HE 3a-4T€HO» (HMXKE MOpOroBoro yposHs)  Menee 60 OneHka «HEYIOBIECTBOPHTEILHO
BBICTABIIACTCS CTYICHTY, KOTOPBIH HE 3HACT 3HAYUTENh-HOH YacTH MPOrpaMMHOTO MaTepHaa, IOMyCKaeT CYIIeCTBEHHbIC OIINOKH,
HEYBEPEHHO, ¢ OOJBIIIMH 3aTPyIHEHUSMH BBIITOTHIET IPAKTHIeCcKre padoTsl. OeHKa «HEYAOBICTBOPH-TEIBHOY» CTABUTCS
CTyZI€HTaM, KOTOpbI€ He MOTYT MPOJOKUTE 00yueHne 6e3 JOIMONHU-TeIbHBIX 3aHATHH 0 COOTBETCTBYIOMIEH TUCIUIIIUHE.
Kputepun orieHKu 1o IUCHUILINHE, C 3aBepLIatoniel GopMoii KOHTPOIIS - SK3aMeH:

OIIeHKA «OTJIMYHOY» BBICTABISIETCS CTYACHTY, €CJIH OH HaOpas 1Mo uToraM 0ajibHO- pEUTHHTOBO# cucteMbl 3a cemectp 90 — 100
6aJIIOB; OIIEHKA «XOPOIIIOY» BBICTABISIETCS CTYACHTY, €CIH OH HaOpaj Mo UToraM 0alIbHO- PEeHTHHTOBOM CHCTEMBI 3a ceMecTp 75 —
89 0auIOB; OLIEHKA «yIOBJICTBOPUTENHHO» BBICTABIISIETCS CTYAEHTY, €CIIM OH Habpall 1o uToraM 0ayuIbHO- Pel-THHIOBOM CHCTEMbI
3a cemecTp 60—74 GaioB; OLCHKA «HEYJOBICTBOPUTEIILHOY» BBICTABIISIETCS CTYACHTY, €CIIM OH Habpal Mo HToraM OasIbHO-
PEHTHHTOBOM CHCTEMEI 32 ceMecTp MeHee 60 6aos;

B teuenue cemectpa npoBoasarcs 2 npoMexytounbix koHTpous (ITK1, ITK2), cocTosmumx 13 BOnpocoB U 3aj1a4, 10 NpOiiICcHHOMY
TEOPETUYECKOMY MaTepuaiy JEKUUN U MPAaKTHUECKUX 3aHATHIL.

ITo mucuumnuue Xumus popMamMu TEKYIIETO KOHTPOJIS SBISIOTCS:

TK1, TK2, TK3, TK4 - pemienue 3a1a4 1o npeCTaBICHHbIM BapHaHTaM 3aJIaHU .

TKS - Bemosnuenue PI'P.

®dopma IK3aMEHAIIMOHHOTO OHyIeTa

BK3AMEHAILIMOHHBIN BUJIET Nel

1. . OCHOBHbIE 3aKOHBI XUMHHU: 3aKOH COXPAHCHHUS MacChl U SHEPIHH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIICHHH, 3aKOH SKBUBAJICHTOB
OIIK 2, 8 6amios
2. Koppo3ust meTaisioB U €€ BUIBI. OIIK 2 3 6amna
3.Hanucath ypaBHEHMsI PEaKIHii:
a) OKHCJICHUS] — BOCCTAHOBIICHHS (YKa3aTh OKUCIUTENb H BOCCTAHOBUTETID):

NaBr+PbO2+H2S04—PbSO4+Na2S04+Br2+H20 OIIK 2, 3 6anna
0) morHOTO OOMEHA!

Pb(NO3)2+KI— OIIK 2 3 6ana

B) runposn3za (ykazats pH):

K2CO3+HOH OIIK 2 3 6amna

Kpurtepuu oneHkmn™*:

- 9K3aMeH CUYMTAETCS YCIEUIHO CIAHHBIM, CIM CTYIEHT Habpal Ha HeM 15 u Oosree GaiIioB.

- WTOTOBAsl OI[EHKA YPOBHSI OCBOCHUSI KOMIIETEHIIUH B paMKax M3ydaeMO# JUCHUIUIMHBI BHICTABISETCS TI0 CyMMe 0ajlioB,
HaOpaHHBIX CTYICHTOM B TCUYCHHE CEMECTPa, BKII0Yast YK3aMCHAIIMOHHbIC:




- «otiuyHo» - 90 — 100 6annos;

- «xopomo» - 75 — 89 Ganos;

- «YIOBJIETBOPUTEIBHO» - 60 — 74 Gayios,;

- «HEYIOBJICTBOPUTENEHO» - MeHee 60 6amos;

CocraBuTelnb (O.10. [Ianamosa)

(Toamucs)
3aBenyronmit kadeapoit (T.A. IpoBoBo30Ba)

(momuch)
« » 20 r
Bunets nepecMoTpeHs! Ha y4eOHbIH ro/1 Ha 3aceganuu Kadeapsl, poTokod Ne ot 201 r.
3aBenyronmii kadenpoii (T.N. dpoBoBo30Ba)

(monmucE)

THUTIOBBIE KOHTPOJIBHBIE 3ATAHIS1 NJIM MUHBIE MATEPHAJIBI, HEOBXOJUMBIE JIJIS1 OEHKH 3HAHMUIA,
YMEHNH, HABBIKOB U (MJIN) OIIBITA JEATEJIBHOCTHU

TEKYLINN KOHTPOJIb Ne 1
BAPUAHT Ne 1
Makc.6ann
1. PaccunTaTh SKBUBAJICHTHYIO MACCy CJIECIYIOIIMX COSUHEHUN:
H3BO3, NaH2PO4 2
2. 1 r AByXBaJIECHTHOTO METAJUIa BBITECHSET U3 pacTBOpa
MeaHoi conu 2,61 T Meau. Beruucnute SKBUBaIeHTHYIO
Y aTOMHYIO MacChl 1 HA30BUTE METAJI, €CJIM SKBUBAJICHTHAS
Macca Menu paBHa 31,8 1/MOIb. 3

BAPUAHT Ne 2
Makc.6armr
1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLIUX COCAUHECHUI:
P205, CaOHNO3 2
2. Brluncnure 5KBUBAJIEHTHYIO MacCy METaa, ECIIH €T0 OKCUJL
conepxur 19,66 % xucnopona. 3

BAPUAHT Ne 3
Makc.6armr
1. PaccuuraTh S5KBUBAJIEHTHYIO MacCy CIEIYIOLIUX COCAUHECHUI:
Fe(OH)2, Ba(NO3)2 2
2. 10 r MeTansa BBITECHSIIOT U3 KUCIIOTHI 5,6 11 BOJIOpO/Ia,
U3MepeHHOoro npu H.y. HaliTu s5kBUBajeHTHYIO Maccy MeTallia. 3

BAPUAHT Ne 4

Makxc.6amn
1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEeIYIOLUNX COCTUHEHUI:
PbS, CuOHCI 2
2. OmnpenenuTe SKBUBAICHTHYIO Maccy MeTajlia, eciu
ero coequHeHue ¢ GTopoM conepkut 87,5 % merania.
DkBUBaJIeHTHas Macca ¢pTopa paBHa 19 r/MoJIb. 3

BAPUAHT Ne 5
Makc.6amn
1. PaccuntaTh SKBUBAJCHTHYIO MacCy CICIYIOMINX COCIHHCHUI:
Si02, K2HPO4 2
2. W3 2,4 r metanna nomydeHo 4,8 r cynb(uaa Meranna.
OKBHMBaJICHTHAsi Macca cepbl paBHa 16 r/monb. Haiinure
SKBHUBAJICHTHYIO Maccy MeTajuia. 3

BAPUAHT Ne 6
Makc.6amn
1. PaccunTtaTh 5KBUBaJICHTHYIO MAcCCy CJIEIYIOIINX COeIUHEHUI:
Ca(OH)2, Al2(SO4)3 2
2. IIpu pacTBopenuu B kuciore 11,9 r meTaiia BeIACIUIOCH
2,24 n Boopoia, U3MEPEHHOTO IpH H.y. Ornpenenure
SKBUBAJICHTHYIO MacCy MeTajula. 3




BAPUAHT Ne 7
Makc.6amn
1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIMHCHHUI:
HNO3, Fe(NO3)3 2
2. OHO U TOXKE KOJIMYECTBO METaJula pearupyer 06e3 ocraTka
¢ 0,4 r kucnopona u 0,8 apyroro snemenrta. Haiigure
SKBHUBAJICHTHYIO MAacCy 3JIEMEHTA. 3

BAPUAHT Ne 8
Makc.6amn
1. PaccuntaTh SKBUBAJICHTHYIO Maccy CIEeIYIOLNX COCTUHEHUI:
NH4Cl1, MgOHBr 2
2. Ha mefitpanmmsanuro 19,6 r kiucioTsl Tpedyercst 16 T
ruapokcuaa Hatpusa. OnpenenuTe SKBUBAJCHTHYIO MacCy KHCIOTHI. 3

BAPUAHT Ne 9
Maxc.6amn
1. PaccuntaTh SKBUBAJICHTHYIO Maccy CIEIYIOLNX COCTUHEHUI:
H2S04, NaHSiO3 2
2. Ilpu cxxuranuu 1,8 T TpexBaJIEHTHOTO METAJIa MOJIy4eHo 3,4 T
ero okcuga. Halinure SKBUBaJEHTHYIO M aTOMHYIO MAacChl METajLla. 3

BAPUAHT Ne 10
Makc.6amn
1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMINX COCIHHCHUI:
Zn(OH)2, FeSO4 2
2. OmpeznenuTe YKBUBAJICHTHYIO Maccy MeTanna, 0,12 r koroporo
BBITECHSIOT U3 KUCIOTHI 112 M1 Bogopoaa, U3MEPEHHOTO TPH H.y. 3

Kputepuu ouenku:

- OLIEHKA «OTJIMYHOY» BBICTABIIAETCA CTYJICHTY, €CIIU OH Habpan 5 6anioB

- OLICHKA «XOPOIIO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH HaOpai 4 O6ajuioB

- OLICHKA «YIOBJIICTBOPUTEIBLHOY» BBICTABISIETCS CTYACHTY, €CIIH OH Habpan 3 OamioB

- OLIEHKA «HEYIOBIETBOPUTEIBHOY» BBICTABISIETCS CTYACHTY, €CIM OH Habpaa MeHee 3 6aioB.

TEKYILUNA KOHTPOJIb N2
Bapuant Ne 1
1 Omnpenenuts Maccy Na2CO3 B 500 r 10 %-Horo (1o macce) pac-TBopa.
4
2 Omnpenenuts MaccoByto gomo HNO3 B 10 H. pacTBope, ¢ MIOTHOCTBIO 1,29 T/Mi. 6

BapuanT No 2
1 Omnpezenute MaccoByIo 00 (B %) xmopuna kanust B pactBope, conepxamem 0,053 kr KCI B 0,5 1 pactBopa,
IUTIOTHOCTB KOTOpOro pasHa 1,053 r/mi.

4

2 Beruncnnts HopMansHOCTE 14,7 %-Horo pactBopa H2SO4, ecmu tutotHOCTE pactBopa paBHa 1,1 r/mi. 6

Bapuant Ne 3
1 B kakom o6weme 0,05 M pactBopa Ca(OH)2 comepxwurcs 2,8 T Bemecta?
4

2 Beranciuts Monsipaocts 10 %-Horo pactBopa Na2SO3, miotHOCTh KoToporo 1,05 r/min. O6bem pactBopa paBeH 1 I

Bapuant Ne 4
1 B 20 1 20 %-noro pactBopa Haxonutca 476 r KOH. KakoBa minotHOCTH 3TOr0 pacrsopa?
4

2 Beruncnuts MonsipaocTth 18 %-Horo pactBopa HCI ¢ miotHo-cThi0 1,09 /M. 6

Bapuanr Ne 5

1 B xakoit mMacce Boxsl cinegyeT pacTBoputh 30 T KBr, 4To65!I mo-ryunTsh pacTBOp ¢ MaccoBoi noneit KBr, paBHo#t 6 %.
4

2 Beraucimts HopMansHOCTh 10 %-HOro pactBopa Na2SO03, mmor-HOcTh KoToporo 1,05 r/mi. O6bseM pactBopa paBeH 1
6

Bapuanr Ne 6
1 Kakas macca xmopuna 6apust cogepxurcs B 0,1 1 0,1 H. pacTBo-pa?




4

2 Brruncnuts MomsipaocTh 10 %-HOro pactBopa kapOoHaTa Hatpus, INIOTHOCTE KoToporo 1,08 r/mm. O6wveM pacTtBopa
paBeH 1 1. 6
Bapuant Ne 7
1 Borurcnute HOpManibHYHO KOHIeHTpaluio pactBopa K2S04, B 0,02 1 kotoporo coaepxwurcs 1,74 r pacTBOPEHHOTO
BEII[ECTBA.

4
2 Kakoii 06vem 2 H. pactBopa H2SO4 motpedyercs miast mpuroto-nerus 500 mn 0,5 H. pactBopa? 6

Bapuant Ne 8

1 B xakom ob6weme 0,1 H. pacTtBopa conmepxkurcs 8 T CuSO4?

4
2 [TnotaOCTE 10 %-HOTO (10 Macce) pactBopa Na2SO4 pasna 1,091 r/min. PaccunraTh MOJSIIBHOCTB 3TOTO pacTBopa. 6
BapuanT Ne 9
1 N3 400 T 20 %-HOTrO (MO0 Macce) pacTBopa MpH OXJIAXKIe-HUHM BBI-IENMIOCh 50 T pacTBOpEHHOTO BelmecTBa. Yemy paBHA
MaccoBasi J10Jisl 3TOTO BEIIEeCTBAa B OCTaBLIEMCS] pacTBope? 4
2 Bbruuciuth MaccoByio 100 ruapokcuaa Hatpus B 9,28 H. pactBope NaOH, miotaoctsio 1,310 r/mi. 6

Bapuant Ne 10

1 Kaxkoit 06vem 0,05 1. pactBopa KNO3 moxHO momyunts u3 100 mi 1 H. pacTBopa? 4
2 ITnotHOCTB 15 %-HOro (10 Macce) pactBopa H2SO4 papna 1,105 r/mi. BerMuciInTs MONSIIBHOCT 3TOTO
pacTBopa. 6

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABIISIETCS CTY/ACHTY, €CIM OH HaOpain 10 Gamnos

- OIICHKA «XOPOIII0Y» BBICTABIISIETCS CTYACHTY, €CII OH Habpai 8 OamioB

- OLIEHKA «YyJOBJIETBOPUTENEHOY BRICTABIACTCA CTYICHTY, €CJIM OH Habpai 6 6amioB

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYACHTY, €CIIM OH Habpai MeHee 6 6aluioB.

TEKYILUI KOHTPOJIb Ne 3

Bapuant Ne 1

1. Hanmmmre ypaBHeHHs! peakuuii B MOJICKYJIAPHOH U HOHHO-MOJIEKYIIIpHOH (hopme:

a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S0O4 — 4,5
2. Hanmmmre ypaBHEHHS peaKiiiii B MOJICKYJISIPHOH 1 HOHHO-MOJIEKYJISIPHOH (hopMme.

Vkaxxute cpeny pactsopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2§S + HOH — 4,5
Bapuant Ne 2

1. Hanmmmre ypaBHeHHs peakiyid B MOJICKYJIIPHOH W HOHHO-MOJIEKYIISIpHO# (hopme:

a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl — 4,5
2. Hanmmmre ypaBHeHHS peakiiii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIISIPHOI (hopMe.

VYxkaxwure cpeny pactBopa u pH:

a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH — 4,5
Bapuant Ne 3

1. Hanummre ypaBHEHHS PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:

a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 — 4,5
2. Hanmmmre ypaBHeHHMs peakuyid B MOJICKYJIIPHOIM U HOHHO-MOJIEKYIISIPHO# (opme.

Ykaxure cpeny pactsopa u pH:

a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH — 4,1

Bapuant Ne 4

1. Hanmmmre ypaBHeHHs peakiuid B MOJICKYJIIPHOH U HOHHO-MOJIEKYIISIpHO# (hopMme:

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI — 4,5




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

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

4,5

Bapuanr Ne 5

. Ykaxure cpeny pacrsopa u pH:

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

a) Na2SO4 + BaCI2 —

6) KCN + HCl —

B) (NH4)2S04 + KOH —

2. Hannmwure ypaBHEHHsI peaKMii B MOJEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuanr Ne 6

. Ykaxure cpeny pactBopa u pH:

4,5

1. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJISIpHOH (hopme:

a) FeCl2 + Na2S —

6) CH3COOK + H2S04 —

B) CaCO3 + HNO3 —

2. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOi (hopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 7

. Ykaxure cpeny pacrsopa u pH:

4,5

1. Hanmmwre ypaBHEHHS peaKiiuii B MOJIEKYIISIPHOH ¥ HOHHO-MOJIEKYJIIpHOI (hopme:

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH —

2. Harmummre ypaBHEHHS Peakiyii B MOJIEKYJIIPHOIM U HOHHO-MOJIEKYJISIpHOI (hopme
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K25+ HOH —

Bapuant Ne 8

. Ykaxkute cpexy pactsopa u pH:

1. Hanmmure ypaBHEHHS peakiiii B MOJICKYJISIPHOH M HOHHO-MOJICKYJIIpHO#T (hopme:

a) H2SO4 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Hanmmmre ypaBHEeHHs peakuyii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIIIpHOH (hopme
a) NH4CN + HOH —

6) FeCl3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

. Ykaxure cpeny pactBopa u pH:

1. Hannimre ypaBHEHHS PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:

a) CuSO4 + NaOH —

6) NaOH + H2S04 —

B) CaCO3 + HBr —

2. Hanmmmre ypaBHEHHS peaKiiii B MOJICKYJISIPHOH U HOHHO-MOJICKYJLIpHO#T (hopme
a) KNO3 + HOH —

6) CrCI3 + HOH —

B) (NH4)2SO4 + HOH —

Bapuant Ne 10

4,5
. Ykaxure cpeny pactBopa u pH:

4,5

1. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIpHOi (hopme:

a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2S0O4 + NaOH —

B) HI + KOH —

2. Hannmure ypaBHEHHsI peak1ii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCl2 + HOH —

Kpurepuu onenku:
- OIIEHKA «OTJINYHO)» BBICTABIACTCA CTYJICHTY, €CIIU OH Habpan 9 6amioB
- OLIEHKAa «XOPOILO» BBICTABIAETCA CTYJICHTY, €CIIU OH Habpan 7 6anioB

4,5
. Ykaxure cpeny pactBopa u pH:

45

4,5

4,5

4,5

4.5

4,5

4,5




- OLIEHKA «YyJIOBICTBOPUTEIBHO)» BBICTABIIACTCS CTYJCHTY, €CIIH OH Habpai 5,4 6anos
- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai MeHee 5,4 6aos.

TEKYIUI KOHTPOJIb Ne4
BAPHUAHT Ne 1

Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIMCHTEI, YKa3aB OKUCIIUTENb M BOCCTAHOBUTEIb
a) NaBr + PbO2 + H2SO4 —PbS0O4 + Na2S04 + Br2 + H20 3
0) CI2 + KOH — KCI + KCIO3 + H20 3
OmnpeenuTe TUII IPUBEICHHBIX BBIIIEC OKUCIUTEEHO-BOCCTAHOBUTEBHBIX PEAKITHIA

BAPHAHT Ne 2
Makc.6amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb
a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20 3
0) K2SO3 — K2S04 + K2S 3
Omnpeenure TUI MPUBEICHHBIX BBIIIE OKUCIHTEILHO-BOCCTAHOBUTEIBHBIX PE-aKITUii

BAPUAHT Ne 3
Makc.6amn
Ha ocHOBaHHM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20 3
0) 12 + KOH — KIO3 + KI + H20 3
Onpe,uenHTe THUI MTPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEILHBIX pe-aKI_lI/Iﬁ

BAPUAHT Ne 4
Makc.6amr
Ha ocHOBaHHM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

a) KCrO2 + KOH + Br2 — K2CrO4 + KBr + H20 3
6) H3PO3 —PH3 + P205 + H20 3

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

BAPUAHT Ne 5
Makc.6amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO3 (DULMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb

a) AsH3 + 02 — As203 + H20 3
6) C12 + KOH —KCIO + KCl + H20 3

OHpC}IeJ’II/ITC THUII IIPUBCACHHBIX BBIIIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pe-aKI.IPIfI

BAPHAHT Ne 6
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa3aB OKUCIIUTENb M BOCCTAHOBUTEIb

a) H2S + HIO3 — S + 12 + H20 3
6) KCIO3 + HCI — CI2 + KCI1 + H20 3

Onpeﬂeane THI MTPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIIbHBIX pe-am.mﬁ

BAPUAHT Ne 7
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3(D(QUITMEHTHI, YKa3aB OKHCIUTETbh U BOCCTAHOBHUTEIb

a) H202 + KMnO4 — MnO2 + KOH + 02 + H20 3
6) KNO3 — KNO2 + 02 3

OHpeﬂeJ’II/ITC THUI MTPUBEACHHDBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX pe-aKIII/Iﬁ

BAPUAHT Ne 8
Makc.6amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(DUIKMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb




a) PbO2 + HCl1 — PbCI2 + CI2 + H20 3
6) HIO3 + HI — 12 + H20 3

Onpeﬂeane THI TPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIILHBIX pe-am.mﬁ

BAPUAHT Ne 9
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHH PACCTaBUTh KO3 (DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb

a) KMnO4 + HCl — CI12 + MnC12 + KCl1 + H20 3
6) HC103 —Cl0O2 + HCIO4 + H20 3

OnpeneﬂHTe THUII IPUBEACHHBIX BBIIIEC OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 10
Makc.6amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(DUIMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb

a) H202 + CrCI3 + KOH — K2CrO4 + KCI1 + H20 3
0) Cul2 — Cul + 12 3

OHpC}IeJ’II/ITC THUII IPUBCACHHBIX BBIIIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pe-aI(L[PII;‘I

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpai 6 O6ajuioB

- OIICHKA «XOPOIII0Y» BBICTABIISIETCS CTYACHTY, €CII OH Habpai 5 6amioB

- OLIEHKA «YyJIOBJIETBOPUTENEHOY BRICTABIIACTCA CTYICHTY, €CJIM OH Habpai 4 6anioB

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYACHTY, €CIIM OH Habpain MeHee 4 Gauios.

TEKYLLIWI KOHTPOJIb Ne 5 — Bemonsenue PI'P

PacuetHo-rpaduyeckas pabora (PI'P) Ha Temy «Xumudeckue pacuetsn». Llensto BermosnHeHus: PI'P sBis-eTcst 3akpenieHue
TEOPETUUECKHUX 3HAHUH, BBIHOCHMBIX Ha CAMOCTOSITENBHYIO PabOTy CTYACHTOB, HO3BOJISIOIIMX OCBOUTD CIICIUAIbHBIC Pa3/ielIbl
JVICITUTTIAHEL.

[TPOMEXXYTOYHBII KOHTPOJIb Ne 1

Bapuant Ne 1

1. CocTaBbTe MOJNHYIO 3IEKTPOHHYIO (opMyity 3memenTa Ne 85. HazoBUTE 3TOT 3JIeMEHT M yKaKHTE, B KAKOM IIEPHOJE,
TPYIIIE ¥ NOATPYIIIIE OH HAXOANUTCS, K KAKOMY CEMEHCTBY OTHOCHTCS M Ha KaKIX YHEPTeTHUECKIX YPOBHSIX U MOYPOBHAX
HaXOJATCA €0 BAJICHTHBIC YJIEKTPOHBL.

2. Uro Takoe 6- u T- cBsa3u? M300pa3uth reomeTpudeckyto cxemy obpazoBaHus moiekyn H2 u N2. Ckonbko G- U - CBs3EH
B ATHX MOJIEKyJax?

3. TemoBoit addexr peaximu C(x) + 2 N20(r) — CO2 (1) + 2 N2(r) paBen + 560 k[[>x. Beraucnauts craHmapTHyIO
sHTanbIu0 o0pazoBanus N20, ecniu AHCO2 (r) =-393, 5 kI»/MOb.

4. Kak crnenyeT n3MeHHUTDh JaBJICHUE ra30BOM CMECH IS TOTO, YTOOBI YBETMUUTHh CKOPOCTh PEAKIIUU 25802 (1) + O2 (r)
—2S03 (r) B27pasz?

5. BeruncnuTs TeMneparypHbIid K03(hGHIUEHT CKOPOCTH PEaKUUy, €CIU MPHU MOBBIIIEHNH TeMmepa-Typsl Ha 40 °C peakius
yckopsieTcsi B 16 pas.

6. Kak cMecTuTh BI€BO paBHOBECHE PEAKIUU

N204 (1) [ 2NO2 (r) — 184,6 kJIK?

BapuanTt Ne 2

1. CocTaBbTe MOJHYIO MIIEKTPOHHYIO (opMymy #oga U rpaduUuecKyio cXeMy pacIpeesieHus ero IEKTPOHOB 10
SHEPreTHUECKUM sueiikaM B HOpMaIbHOM U BO30YKI€HHOM COCTOSHUX. Kak BIusieT cTeneHs BO30YKICHUS NEKTPOHOB Hojqa Ha
€ro BaJICHTHOE COCTOsIHUE?

2. Kakue THITBI XUMHYECKOH CBSI3U HMEIOT MecTo B Moliekyinax CO2, C12? M300pa3uTh reoMeTpuie-CKoe CTPOCHUE
MOJIEKYI ¥ CXeMBI IePEKPBIBAHHS HJICKTPOHHBIX 00IaKOB.
3 Paccuurats sHTanenuio obpasosanust HCI, ucxons u3 TepMOXUMHUECKOTO YpaBHEHUS

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

4. Kak uzmenurcst ckopocts o0patHoit peakuun N2 (1) + O2 (1) [ 2NO (r), ecnu yBenu4uTh aBleHUE B 2 pasa, a
TeMIIepaTypy OCTaBUTb MOCTOSIHHOMN?
5. Kak m3MenurTcst ckopocTh peakiuu npu noHmwkeHuH temmneparypsl ¢ 80 °C no 50 °C, ecnu TeM-nepaTypHbIi

KO3 (PUIIEHT CKOPOCTH peaKuy paBeH 27
6. B KakoM HampaBlIeHUM CMECTHTCS PaBHOBECHE PEaKLUH




2CO (1) + 02 () J 2CO02 (1) — 566 xJIx

a) TP TOHMKCHUHU TEMITEPaTyPBI;

0) pY MOHVDKEHWUH JTaBIICHUS?

Hanwmmre BeIpaskeHHe KOHCTaHTHI PABHOBECHSI 9TOH PEaKInH.

Bapuant Ne 3

1. Kak u3MeHsIoTCa CBOMCTBA P- 3JIEMEHTOB C YBEIUYEHUEM 3apsiOB sIEp UX aTOMOB:

a) B IpeJieriax JaHHOTO Ieprosa; 0) B nmpeaenax AaHHOU rpynisl. OTBET NPOMILTIOCTPUPOBATH IIPH-MEPaMHU.

2. Kaxk ob6pasyercst nonHas cBs3p? Kakie ameMeHTH ciocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpH-MepHI.

3. CKOJIBKO TEIUIOTHI BBIAGIUTCA NpH OkuciIeHHH 103 1 amMMmaka, M3MEPEeHHOTO NP HOPMAJIbHBEIX YCIOBHSAX, IO PEAKIHH:
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 TeMneparypHbId K03(OGHIUEHT CKOPOCTH PEeakUuy, eCIIU MpHU MOBHIIIeHHH Temnepa-Typsl ¢ 10 °C o 70 °C

CKOPOCTb peakluy Bo3pocna B 729 pas.

6. KaxuMy m3MEHEHUSIMH TEMITepaTyphl, JaBJICHUS W KOHIICHTPAIWH IPOAYKTOB PEAaKIIMH MOXKHO CMECTHUTH PaBHOBECHE B

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

Bapuanr Ne 4
1. Kakue >neMeHTBl MepHOANYECKOW CUCTEMBI MPEACTABIAIOT COOON caMblif aKTUBHBIM METAJI U CaMblii aKTUBHBIN
HemeTtayu1? JlaTb 0OBSICHEHHS M COCTABUTH IOJIHBIC JIEKTPOHHBIC (POPMYJIBI 3THX SJIEMEHTOB.
2. N300pa3uts crpykrypHble dopmyis! coequaernit K2Cr207, K2MnO4, KNO2. Yemy paBHBI cTele-HA OKHCICHHOCTH
3JIEMEHTOB B 3THX coeIUHEHUAX? Kakue TUIbl XMMUYECKUX CBA3EH UMEIOT MECTO B UX MOJIEKYIax?
3. BbIUMCINTD, CKONBKO TEMJIOTH BBIACTUTCS NpU oOxure 1 kr cyinbduaa HUHKA [0 PEAKIHU:

27ZnS (k) + 302 (r) = 2Zn0 (k) + 2S02 (1), AH° =-943,6 xJ/]x
4. Bo ckompko pa3 3amemmures npsamast peakuust  3H2 (t) + N2 (r) [ 2NH3 (1) €CJIU JIaBJICHUE B CHUCTEME yNajeT B 2
paza?
5. Ha ckonbko rpajycoB Haj0 YBEIMYUTH TEMIICPATypy, YTOOBI CKOPOCTh PEAaKUUH BO3pocia B 27 pas, eciiu
TEeMITepaTypHBII KO QUIIEHT CKOPOCTH PEaKiy paBeH 37
6. B xakoM HamnpaBJIEHUM CMECTUTCSI PABHOBECUE PEAKLIUU

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

0) Ipy NOHKCHUH TEMIIEPaTyPHI;

B) MpH MOBBIIEHNH KoHIeHTpauuu CO27?

Bapuant Ne 5

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

2. [IpuBecT mpuMep MOJEKYJbl ¢ Sp2- THOPUAN3ALMEH IEKTPOHHBIX 00sakoB. Kakol yrona mMexmy CBA3SMHU B OTOH
Moutekyie? 300pa3nuTh ee MpocTpaHCTBEHHYIO CXEMY

3. Omnpenenuts SHTANBINIO o0pa3soBanusa CS2, ucxons u3 ypaBHEHHS

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

4. Kak u3MeHuTcst CKopocTh peakiuu 2NO (1) + CI2 (r) [J 2NOCI (1) [IpY yBEIMYEHUU KOHLEH-Tpauuu NO B 2
paza?

5. Kak u3MeHuTcst ckopocTh peakiuu mpu nosbimeHnn temmnepaTtypsl ¢ 0 °C go 50 °C, ecnu TeM-niepaTypHbIit
K03()(DUIIMEHT CKOPOCTH PEaKIUH paBeH 37

6. B xakoM HamnpaBIeHUM CMECTUTCSI PABHOBECUE PEAKLIUU

N2 (r) + 02 (r) J 2NO (1), AH° > 0
a) TIPY MTOBBILICHHH TEMIIEPATYPEI;
0) pY TOHVDKEHWH JTaBIICHUS?
Hanwmmte BeIpaykeHHE KOHCTaHTHI PABHOBECHS 9TON PEaKIUH.

Bapuant Ne 6
1. BaneHTHBIC 3JIEKTPOHEI ATOMOB 3JIEMEHTOB ONHCHIBAIOTCS (popMyrnamu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. Ha30BUTE 3TH 3IIEMEHTHI U COCTABBTE MOJIHBIE SJIEKTPOHHBIE (HOP-MYJIBI UX aTOMOB.
2. [IpuBecTu mpHUMeEpbl MOJIEKYJI BELIECTB, B KOTOPBIX aTOMbI COETUHSITUCH Obl KOBAJICHTHOW MOJIIPHOM M HENOJSIpHON
CBS3BI0. 11300pa3uTh CXEeMBI CTPOCHHUS STHX MOJIEKYIL.
3. Berancnnts sHTanBINI0 00pazoBanus mponana C3H8 ucxons n3 ypaBHEHHS €ro CrOpaHHS

C3HS(r) + 502(r) = 3CO2(r) + 4H20(1), AHx.p. = -2043,9 xJIxk,
eciin AHCO2(r) = -393, 5 x/Ix/monb, AHH20(r) = -241,8 x/[»/Mob:
4. PaccunTaiite ckopocts xumudeckoit peakmm  2NO (1) + O2 (r) — 2NO2 (1), eciu KOHIEHTPa-IIMN BEIeCTB
cocraBisitot: [NO] = 0,02 mons/m; [02] = 0,03 Momns/i;
[NO2]=0,01 momas/n
5. Brramennts TeMmnepatypHbIid Ko3()(GUINEHT CKOPOCTH PEaKIHH, €CJU MPH MOBBIMICHUN TeMne-paTypsl Ha 30 °C
CKOPOCTb PeaKlMK Bo3pocia B 64 pasa.
6. Kaxumy u3MEeHEHUsIMU TeMIIEpaTyphl, JaBleHUs U KOHLEHTpauu [O2] MOKHO CMECTUTh BIIPABO PaBHOBECHE PEAKIIMU




2S02 (r) + 02 (r) [1 2S03 (1) + Q ?

Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISIETCS CTYJCHTY, €CIIM OH Habpai 15 6amioB

- OLICHKA «XOPOLIOY» BBICTABISIETCS CTYACHTY, €CII OH HaOpan 12 6anios

- OLICHKA «YIOBJIICTBOPUTEIBHOY» BBICTABISIETCS CTYACHTY, €CIIHM OH Habpan 9 Oamios

- OLIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISIETCS CTYACHTY, €CIM OH Habpax MeHee 9 6amoB.

TTPOMEXYTOYHbII KOHTPOJIb Ne 2

Bapuant Ne 1

1. [laiiTe ompeneneHne pacTBopa, paCTBOPUTENS, PACTBOPEHHOTO BemecTsa. OrnpesiesnTe pacTBOPU-TEIb U PACTBOPEHHOE
BEIIIECTBO B pacTBOpE, IOIydIeHHOM IIpH cMenmBanuu: a) 100 T Boasr u 200 T caxapa; 6) 200 r Boas! n 100 r aneToHa.

2. Kak obecneunts ycnoBus, 3amemraomue rugponni? Kax yckoputs rugpomus?

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

4. PactBop, B 200 M1 KoTOpOTrO HaXoAWTCS 3 T HeanmekrponuTa, obmanaet mpu 20 0C ocmotnueckuM masieHneM 500 xlTa.
Omnpenenure MOJIEKYISIPHYIO MacCy BEIECTBa.

5. Ha ckonbKko rpagycoB MOBBICUTCS TeMIepaTypa KumeHus Bofbl, ecnu B 300 r Boabl pactBoputh 27 r nimoko3sl CO6H1206?
D0ymnockonuieckas kouctanta Boabl E = 0,52 °C.

6. PactBop, cogepxxamuii 0,265 r Na2CO3 B 100r Bogs!, kpucrannusyercs npu temneparype -0,13 °C. Beruncnurs

KaXyIIytocs creneds aucconuanun Na2CO3 B aToMm pactBope. Kpnockonuueckast konctanta Boasl K = 1,86 °C.

Bapuant Ne 2

1. Kak u3Mensercs pacTBOPUMOCTb Ia30B B XKUJKOCTAX C MOBbIIIEHUEM Temreparypsl? C MOBbIIIC-HUEM [1aBJICHUS?

2. UYro Takoe 3IEKTPOIUTHUYECKas AUCCOIMAIMSA M KaK 3aBUCHUT ITOT HpoLecC OT HOHU3HUPYIOIEH CUIBI PacTBOPHUTEINS U
XapakTepa XMMHUYECKON CBA3U B MOJIEKYJIE 2E€KTPONIUTa?

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

4. BeruncnnTh ocMOTHUYECKOE JaBICHHE pacTBOpa, coiepskamero B 1,4 1 63 r rmoxo3sr COH1206 mpu 0 °C.

5. BoerurcnuTh TeMreparypy KpUCTaJLTM3aluu pacTtBopa, conepxkamiero 20 r caxapa C12H22011 B 400 r BOjbI.
Kpuockonunueckas koHcranTa Bozsl K = 1,86 °C.

6. PactBop, cogepxxamuii 2,5 T NaOH B 200 r Boas! kunut npu temmneparype 100,31 0C. Haligure mns 3Toro pacrsopa

nzotoHnyeckuit kodpduuuent. EH20=0,52.

Bapuant Ne 3

1. Kak nmpupozaa pacTBopuTens U pacTBOPEHHOTO BELIECTBA BIHUSAIOT HA pacTBOPUMOCTH? B kKakoM pacTBOpHUTEle — BOJE WU
OeH30I1e — OyAyT JydIlle pacTBOPATHCS aMMHak U cepoyriepon CS2?

2. Jaiite onpeneneHus CIeAyIOMAM TEPMUHAM: AJIEKTPOIUTAYECKAsT TUCCOIMAIMS, IIEKTPOIUTHI, HEIEKTPOIIHTHI,
KaTHOHBI, aHHOHBL. [IpuBeauTe NpuMephl COOTBETCTBYIOIINX BEILIECTB.

3. Ornpenenutp koHueHTpauuo noHoB OH™ B 0,01 M pacrBope ruapokcuna ammonust NH4OH, ecnu Knuce = 1,77 « 10-5.
4. Haiitu ocmotnueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O03, mpu 27 °C.

5. Brruncnute Temmneparypy 3aMep3aHus pacTBopa, cofgepkamero 20 r caxapa C12H22011 B 400 r Boxsr. KH20=1,86

6. BBIUHCINTD KOXKYIIYIOCS cTereHb auccormanun xmopuaa kamus KCl B pactBope, conepxaniem 4,47 r KC1 B 100 r BobI,
€CJIN 3TOT PacTBOp Kpuctayuuzyeres npu -2 °C. Kpuockonuueckas koHctanTta Boasl K = 1,86 °C.

Bapuanr Ne 4

1. Uro Takoe auarpaMmMa cocTOsSHUSI Bojbl? KakoBo arperaTHO€ COCTOSHHE BOJBI IpU cleayro-umx ycnosusax: a) T = 293 K,
P =100 kIla; 6) t =50 °C, P =200 IIa?

2. Uro Takoe KOHCTaHTa Jucconuanuu’? Kax cBs3aHa KOHCTAaHTa AWCCOIMAIIMN CITA0BIX 3JIEKTPOIIUTOB CO CTEICHBIO MX
MCCOIaIu?

3. Haiitu crenens quccounanyy cepoBOAOPOIHON KMCIOTH! Mo nepBoi crynenu B 0,1 M pac-TBope, eciy KOHCTaHTa
JIMCCOLIMAIIMY JIJIsl 3TOM cTyneHu pasHa 1,1¢10-7.

4. ITpu 0 °C ocmotudeckoe gasieHue pactBopa caxapa C12H22011 paBao  3,55105 ITa. Cxonb-k0 IpaMMOB caxapa
conepxurcs B 1 11 pactBopa?

5. Ipu kakoit nmpubmm3uTeNnsHO Temmeparype Oyner kuners 40 %-HbIil pacTBop 3THIIOBOrO criupta C2H50H B BOmE?
D0ymockonuaeckas KoHCTanTa Bojbl E = 0,52.

6. PactBop, comepxammit 4 r K2CO3 B 250 r Bogsl, 3amep3aet mpu -0,520C. Haliaute At 3TOro pacTBopa M30TOHHUYECKHH

ko3¢ ¢purment. KH20=1,86

Bapuant Ne 5
I. [Tpu 0aMHAKOBBIX JHM TeMIIEpaTypax KUIST U KPUCTAJUIM3YIOTCS pacTBopuTens u pactBop? Chop-mynupyiite
COOTBETCTBYIOILUE 3aKOHBI.
2. UYro Takoe M30TOHWYECKHH KOA(QUIMEHT N Kak OH CBA3aH CO CTENEHBIO IHUCCOIMAIMN 3JIEKTPO-JINTA M YHCIOM HOHOB,
Ha KOTOpBIE paclafacTcs B BOJHOM PAacTBOPE €ro MoJIeKyia?
3. KoncranTa auccouunarmu oprodochopHoit kucinorei H3PO4 no neproii crynenu pasaa 7,11¢10-3. IIpenedperas
JIFICCOIHAINEH 110 IPYTUM CTYICHSIM, BBIYUCIUTE KOHIIEHTpaImio HoHoB H+ B 0,5 M pacTBope KUCIIOTHI.
4. IIpu xaxoll TemmepaType OCMOTHYECKOE [aBJIEHHE PacTBOpa, cogepkamiero 18,6 r anmiuna COHSNH2 B 3 1 pactBopa,

nocturuer 2,84+105 ITa?




5. KakoBa TemmepaTypa KUIIEHHsSI pacTBOpa HEAIEKTPoIHTa, cofaepkaiero 3,01¢1023 mMonekys B IUT-pe BOIBI?
DOynockonuyeckas KoHcTanta Boasl E = 0,52 °C.

6. IIpu xakoii Temmeparype Oyzaer kumeth 1 m pactBop NaCl, ecnu crenenp aucconunarmu NaCl pasaa 84%?. EH20=0,52
Bapuanr Ne 6

1. [epeuncnure gusnueckne cBOWCTBa BOoAbL. Kakue M3 3THX CBOMCTB aHOMaJbHBI? B ueM mpuunHa WX aHOMAJIBHOCTH U

KaKoBa pojib aHOMAJIU{ BOJBI B IpUpoe?

2. UTto Takoe CTENeHb TUCCOLMAIMN U KaK OHAa 3aBUCHUT OT KOHIICHTpAIMH pacTBopa’

3. Bo ckombpko pa3 xoHneHtpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonbmre, uem B 1 H. pactBope H2S04 (o =

51 %)?

4. PaccunTaTh MONEKYJPHYIO MacCy HEDJIEKTPOJINTA, €CIIH B 5 J1 pacTBOpa COICPKUTCS 2,5 T HE3IEK-TPOJIHUTA, a

ocMOTHUECKoe JaBieHue 3Toro pacteopa npu 20 °C pasro 0,32+105 ITa.

5. Ha ckonbKko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecinu B 300 r Boabl pactBopuTh 27 r nimoko3sl C6H1206?

D0ymnockonuieckas kouctanta Boabl E = 0,52 °C.

6. PactBop, coxepxkammii 1,7 T xmopuaa nuaka ZnCl2 B 250 r Bojbl, KpucTaumuayercs: mpu temme-parype -0,230C.

Onpeznenure Kaxyuryrocs crenenb auccounarnuu ZnCl2 B atom pactsope. KH20=1,86
Kpurepuu oneHku:

- OIIEHKA «OTJINYHO» BBICTABIIACTCS CTYICHTY, €CJIM OH Habpai 15 6aioB

- OIIEHKA «XOPOIIO» BEICTABIAETCS CTYICHTY, €Cli OH Habpan 12 GamnoB

- OLICHKA «yJIOBJIETBOPUTENHHO» BBICTABISAETCS CTYCHTY, €CIIM OH Habpai 9 6amioB

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYAEHTY, €CIIM OH HaOpain MeHee 9 Gaiuos.

Bompocs! i mpoBeieHns IPOMEXyYTOUHOH aTrTecTaruu B popme sx3amena (MK):

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

2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH 00bEMHBIX OTHOIICHUH, 3aKOH ABOTAJIpO M €ro CIeICTBH. METOIbl ONpeaeeHHs
MOJIEKYJIIPHBIX MacC ra3oB.

3. [Tepronuueckuit 3akoH U nepuoauueckas cucrema J[.M. Menzaeneesa. [lepuoibl, Tpymniibl ¥ MOA-TPYIIIIBI TIEPUOIAYECKON
cuctembl. CBA3b CTPOCHHUS aTOMa C TIOJI0KEHUEM 3JIEMEHTOB B IIEPUOINYECKOM CHCTEME.

4. Crpoenne aroma. IToctynater bopa.

5. KBaHTOBBIC UHCIa, UX QUSHMYECKUH CMBICII.

6. DNEeKTpOHHAsE OpOUTaNh U «KBaHTOBas staeiikay. [Ipuaiun [Maynm. [IpaBmno XyHpa.

7. CewmelicTBa s-, p-, d- i f- 377eMCHTOB B NMEPHOANIECKOH CHCTEME 3JIEMEHTOB. DJICKTPOHHBIE (POP-MYIIBI JIEMEHTOB.
8. 3aBHCUMOCTbH CBOMCTB aTOMOB OT CTPOEHHS MX DJIEKTPOHHBIX 000JI0YeK. DHEPrus MOHU3AIUHM U CPOJCTBO aTOMa K
JNIEKTPOHY.

9. THIIBI XUMAYECKOM CBSI3HM, UX OCOOCHHOCTH.

10. Xumuueckas CBA3b U €€ OCHOBHBIE XapaKTEPHCTUKH.

1. KoBanenTHas xumuyeckas CBsA3b, €€ pa3sHOBHIHOCTH. MeTos BallEHTHBIX CBs3eil.

12. Crioco0Ob1 00pa30BaHs KOBaJCHTHON XMMHYECKOH CBS3H.

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

14. [MonspHOCTH XMMUYECKON CBS3H. DIEKTPUUECKH MOMEHT IAMIIOJNS MOJIEKYJIbI.

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

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

17. Tepmoxumusi, ee OCHOBHBIE OIpeAeneHns. 3akoH ['ecca U ero ciencTBHe.

18. BHyTpeHHsIs1 SHEpIUst U SHTANBNHA. DHepreTndeckie 3PpGEeKTsl XMMHYECKUX MPOLECCOB.

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

20. HampaBieHHOCTH caMOIPON3BOIBHOTO NMPOTEKAHUS XMMUYECKUX peakiuid. DHeprus ['ubdca.

21. Xumuueckas kuHeTHKa. CKOpOCTh XMMHMUYECKUX PEAKIMi B TOMOTEHHOH M IeTepOTreHHON CHUCTe-Me.

22. BrausiHre npuposabl pearupyromuX BEMECTB U TEMIIEPATYPhl Ha CKOPOCTh XUMHUYECKOH PEaKIuH.

23. BnusHue katanuzaTopa Ha CKOPOCTh XUMHUECKOH peakiuu. MexXaHu3M JeWCTBUs KaTaau3aTopa.

24. Ob6parnMele 1 HEOOpAaTUMBIE XUMHYIECKHE PEAKIUU. XUMHUIECKOe PaBHOBECHE.

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

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

27. AHOMasbHbBIE CBOWCTBA BOJBI, UX IPUYUHA U POJb B IIPUPOAE.

28. PactBopel. ['maparnas Teopus .M. Menneneesa. TemnoBsie 3¢ dekTs pacTBOpeHuUsI.

29. PacTBOpUMOCTB TBEPBIX BEIIECTB B XKUAKOCTSIX.

30. PacTBOpuMOCTH Ta30B B JKHUIKOCTSX.

31. KoHueHTpanus pacTBopos, €€ BUABL.

32. OcMoc, ocMoTHUEeCKOe JaBlIeHHe pacTBOpoB. 3akoH BaHnT — ['odda nms pacTBOpoB HEINEKTPOIU-TOB U ANEKTPOIUTOB.
33. INoHmKkeHne maBiIeHUs HACBHIIIEHHOTO ITapa paCTBOPHTEINS HAJ pacTBOPOM. 3akoH Payis mis pac-TBOPOB HEDJIEKTPOIHMTOB
1 3JIEKTPOJIUTOB.

34. INoBelIeHNE TeMIepaTyphbl KUIIEHNUS PacTBOPOB. 3akoH Payins 1is pacTBOPOB HEIIEKTPOIUTOB U 3NEKTPOIUTOB.
35. Ionmxkenne TeMneparypsl KpUCTAIIM3alMKA PacTBOpa. 3akoH Payist 1 pacTBOPOB HEINEKTPO-IUTOB U 3JIEKTPOIUTOB.
36. Teopust >MEKTPOIMTUUECKON TUCCOLIMAIIUH.

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

38. CrnaOble 3JIEKTPOJIUTHI, UX JUCcolManus. 3akoH pazbaeneHus OcTBanbaa.

39. CUIIbHBIC AJIEKTPOJMTHI, UX AUCCOIMAINS. AKTUBHOCTH MOHOB.

40. Peakiui noHHOTO OOMEHa B pacTBOPAX AJIEKTPOIHUTOB. Y CIOBHS HEOOPATHMOCTH PEaKIIHH.

41. DNEeKTPONUTHYECKasE AUCCOUHUANUs BoAbl. HelHTpaibHble, KUCIBIE U IIEJIOYHBIE PACTBOPHI.




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

43. I'unponus, ero KONMYECTBEHHbIE XapaKTEPUCTUKU. 3aBHCUMOCTb TMIPOJIHM3a OT KOHIEHTpPAlUU M TeMIEpaTypbl pacTBopa.
44. I'maponu3 conell u ero BUABI (Ha MPUMEPE YPaBHEHUH THPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucniepcHbIe CUCTEMBI, UX KIaCCH(UKAIMS 110 arperaTHOMY COCTOSHHIO (a3.

46. JucnepcHble cUCTEMBI, UX KIacCHU(UKalMs MO CTeNeHH AucnepcHOCTH. CBOOOIHO- U CBSI3HOAMC-TIEPCHBIE CUCTEMBI.
47. YeToiunBOCTE IcHepcHbIX cucTeM. DakTopsl cTaOMIN3alnK AUCIIEPCHBIX CHCTEM.

48. CopOrmust 1 €€ BHUIIBL.

49. Komnonmnsie pactBopsl. CTpoeHHEe KOITOUAHON MHIEIUIBL.

50. Koarynsiiyst KOJJIOMIHBIX PACTBOPOB U (HaKTOPhI, €€ BBI3BIBAIOILME.

51. THITEI OKHCITUTETHHO-BOCCTAHOBUTEIFHBIX PEAKIHUIL.

52. Peaxuuu oxucnenus. Baxueillnue BOCCTaHOBUTEIH.

53. Peakuuu BoccTraHoBieHMs. BakHenine OKUCIUTEH.

54. OKHCITUTENBHO-BOCCTAHOBHUTENBHASL JBOIICTBEHHOCTb.

55. DNEKTPOXUMHUYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIUAIBL U PSIl HANPSDKEHUH METaIOB.

56. Koppo3sust MeTaninoB u ee BUIBL

57. Mertozp! 3alIUTHl OT KOPPO3UHU METAIIIOB.

58. [onsaTHe XMMUUYECKOH HACHTUUKAMK. KadyecTBEeHHbIE peakiuy Ha MOHBI.

59. CocrapneHne ypaBHEHHI OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAaKIUH, PEeakiii HOHHOTO 00OMEHa, THIPOJII3a CoeH.

6.2. TeMmbl NUCBMEHHBIX PadoOT

PacuetHo-rpaduueckas pabora cTyI€eHTOB OUHOM (HOpMBI O0YUECHUS

PacueTHO-rpaduueckas padota (PI'P) Ha Temy «Xumudeckue pacuetbi». [lenbro BeimosHeHus PI'P sBisieTcs 3akperieHue
TEOPETHUYECKUX 3HAHUI, BRIHOCHMBIX Ha CAMOCTOSITENEHYIO paboTy CTyICHTOB, TO3BOJISIOIINX OCBOUTH CHEIIHATIBHBIC Pa3/IeIb
JCIUILIHHBIL.

Bemonasiercs PI'P ctyneHToM HHIMBHIYATBHO [TOJ] PYKOBOACTBOM MPENOAABATENS BO BHEAYAUTOPHOE BPEMsI, CAMOCTOSITEIBHO.
Cpok craun 3aKOHYEHHOH paboThI Ha MPOBEPKY PYKOBOIUTEINIO YKa3bIBaeTCs B 3amaHny. Ilocie mpoBepKu U T0pabOTKH yKa3aHHBIX
3aMevaHui, pabora 3amuimaeTcs. [Ipu moIoKUTeTbHON OIIeHKE BBHITIOTHEHHON CTYyIEHTOM paboTe Ha TUTYJIBHOM JIUCTE PaOOTHI
CTaBHUTCS - "3a4TeHO".

6.3. @oH/ OLIEHOYHBIX CPEICTB

B teuenue cemectpa npoBoastes 2 npomexkyTouHbix KoHTposs (ITK1, TTK2), cocrosiimux U3 BONpOCOB U 3a7a4, 110 MPOHICHHOMY
TEOPETHYCCKOMY MaTepHAaTy JCKIMH 1 IPAKTHYECKIX 3aHATHIL.

ITo muctmrumae Xumus popMamMu TEKYIIET0 KOHTPOJIS SBIISTFOTCS:

TK1, TK2, TK3, TK4 - pemenue 3aaay no npeacTaBIeHHbIM BapuaHTaM 3aJaHUi.

TKS - Bemonnenue PI'P.

6.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

PacueTHO-rpaduueckas padborta.

7. YHEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOXY JIS)

7.1. PexomeHnayemast quTepaTrypa

7.1.1. OcHoBHAs1 IMTepaTypa

ABTOpBI, COCTaBUTENN 3arnasue W3naTenbCcTBO, IO
JI1.1 | Jenucos B.B., OO01as 1 HeopraHuveckast XuMUsl: yaeOHoe 1mocodue sl By30B PoctoB-Ha-/lony: ®enuxkc,
Tamanos B.M. 2013,
JI1.2 | lanamoga O.1O., Xumust: yaeo. mocobue it CTyA. 04. U 3a049. (GopM 00yH. Hosouepkacck, 2022,
[Isataunbaa E.B. Harnpasi. "JlecHoe neno", "JlanamadTHas apxuTekrypa”, http://biblio.dongau.ru/MegaPr
"DKOJIOTHS ¥ PUPOJIOTIONE30BaHKE" oNIMI/UserEntry?
Action=Link FindDoc&id=42
7808&idb=0
7.1.2. Jlono/iHUTeAbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3ariaBue WznarenscTBo, ros
JI2.1 |KpamenunnukoBa H. | Xumust: yueOHOE mocoOue sk CaMOCTOSATEIILHON paboThI 1 Womkap-Omna: TII'TY, 2013,
I'., Bunokyposa P. 1. | mpakrudeckux 3aHATHI https://biblioclub.ru/index.php?
page=book&id=439185
JI2.2 | IumkoBuy E. JI. OO01as xuMusi: yaeOHO- MEeToANYEeCcKoe ocodue Kazanp: U31-Bo KazaH. yH-Ta,
2014,

https://biblioclub.ru/index.php?
page=book&id=276360




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI2.3 | 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
JI2.4 |YukanoBa E. C., O0mas 1 HeopraHW4ecKast XUMH: TaO0paTOPHBIA MPAKTHKyM Omck: OMckuit
T'onmoBanosa O. A. roCyZapCTBEHHBIN
yHuBepcuret uM. O.M.
JHocroesckoro (OMIY), 2021,
https://biblioclub.ru/index.php?
page=book&id=688752
JI2.5 | EmenpsnoBa E. O. OO011ast XUMUSL: IPAKTUKYM JInnenx: Jlnneuxui
roCyapCTBEHHBIN
HeIarOTUYeCKIi yHUBEPCHUTET
nmenu I[LI1. CemenoBa-TsH-
Illanckoro, 2019,
https://biblioclub.ru/index.php?
page=book&id=577072
JI2.6 [CysopoB A. B., OOmas xuMust: y4eOHHUK Cankr-IlerepOypr: Xumusaart,
Huxonsckuii A. B. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.3. MeTtoanueckue pa3padoTKn
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron
JI3.1 |Mlanamosa O.1O., Xumust: COOPHHUK 327124 TSI CAMOCTOSITETBHON PabOThI Hosouepxacck, 2018,
JposoBo3osa 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 HHGOPMAIHOHHO-TEIeKOMMYHHKAIIMOHHOI ceTu "UHTepHeT"
7.2.1 MH(POPMAIMOHHO-CIIPABOYHBIE U TIOUCKOBBIC http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 IlepeyeHb NPOrpaMMHOI0 obecrevYeHust
7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cybnumensnonnsiii gorosop Ne502 ot 03.12.2020 . AO
E 1Y AcademicEdition Enterprise (MS Windows «Cod1Jlaita Tpeitn»
XP,7,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
732 Dr.Web®DesktopSecuritySuiteArtusupyc K3+ LY Tl'ocynapcTBeHHBIH (MyHUIUITANEHBIN) KOHTpaKT No
PITA06150002 ot 15.06.2021 r. Ha mepenady
HEHCKITIOUUTEIBHBIX IIPaB Ha UCIIOJIb30BAHUE MIPOTPAMM JUIS
SBM 000 «AWUTU LIEHT»
733 Yandex browser
734 MS Windows XP,7,8, 8.1, 10; Cyo0nuen3nonnsiii gjorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeito»
7.3.5 Microsoft Teams IMpenocraBnsercs GecruIaTHO
7.3.6 MS Office professional, CyO6munen3noHnsIi goroop Ne502 ot 03.12.2020 . AO
«Cod¢rJlaitn Tperim»
7.4 Ilepevyenb nHGPOPMANHOHHBIX CIPABOYHBIX CHCTEM
7.4.1 bazer gannbix OO0 Hayunas 31eKTpoHHas http://elibrary.ru/

OubIMoTEKa




7.4.2 Ba3zer ganasix OO0 "TIpecc-Mudopm" (Korcynprant https://www.consultant.ru
+)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJINHBI (MOIYJIA)

8.1 2313 CrieranbHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
CpeZIcTBaMH 00YUEHUSI, CITYKAIIUMHE JUTS IPEACTABICHIUS HHPOPMAIIUU OOJBIION ay TUTOPHU:
Habop nemMoHCcTpamoHHOT0 000pyI0BaHus (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
wrt., npoekrop Acerx113PH — 11uT., 3xpan HacTeHHbIH — 1 wT.; YueOHo-HarIAAHbIE TOcOOUs — 15
mrt.; Paboune Mecta ctyneHToOB; Pabouee MecTo mpernoaaBaTes.

8.2 2305 [omemneHne yKOMIUTEKTOBAHO CIIEIIATN3NPOBAHHON MEOETBI0 M TEXHHIECKUMH CPEICTBAMH
00y4YeHHUs, CITYKAIUMH JJIs TIPEICTaBICHUS HHPOPMAIIUK U OCHAIEHO KOMITBIOTEPHOW TEXHUKOU C
BO3MOYKHOCTBIO MOJKIIOYEHUS K CeTH «VIHTEepHET» U 00ecTiedeHneM JOCTYIIA B AIEKTPOHHYIO
nHpopMannoHHO-00pazoBareabHyto cpeny HUMU Jlonckoit TAY: Kommbiotepsl Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 mit.; Femoza — 2 mt.; Monutop VS — 1 mt.; MoHuTOp
OPTIQUESTQ — 2 mt.; Monutop Intel Celeron 430 — 1 mr.; Kadenpampuas 6ubnuorexa;

Crounbl KomnbroTepHble — 6 mT.; Cron-tym6a — 5 wir.; Crynbs — 16 wir.; TeMaTH4eckue riakaThl
—5mr.; Jlocka— 1 mT.; Paboume mecta cTynenToB; Pabodee MecTo mpemomaBates.

8.3 2321 CrnennambHOE IOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
CpeACTBaMH O0YYEHHs, CIy KaIllUMHU AT IpeACTaBIeHHs nH(opMaru ayautopun: Habop
JEMOHCTPAaLMOHHOTO 000pyJ0BaHuUs (IEPSHOCHOI): HOYyTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 5xpan HacTeHHBIH — | mT.; Y4eOHO-HANIAAHBIE TOCOOHS — 9 IIT.;
Hocka - 1 miT.; Paboumne mecta cTynenToB; Pabodee MecTo mpermoaBareds.

8.4 2102 CrnennambHOE OMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMU
CpeAcTBaMH 00y4eHHsI, CIy KaIllUMHU AJIsI IpeACTaBIeHHs HH()OPMAIK OOIIBIION ay TUTOPHH:
Habop nemMoHcTpannoHHOro 000pynoBaHus (IIEPEHOCHOH): 9KpaH - 1 WT., MpoekTop - 1 mT., HeTOyK
-1 wr.; Anmapar TBO — lmt.; Anmapar TB3 — 1 mwir.; Ilnura snexrpudeckas — 1 wr.; [lnuta
narpeBarensHasg ES-HA3040 — 1 mt.; Nazoanamusarop ['XII-3M — 1 mt.; Oreerymutens — 1 mT.;
Benpo xonycHoe — 1 mr.; Jlaboparopnas nocyna; PacTBopbl peakTHBOB, HEOOXOAUMBIX JUIs
BBITTOJTHEHHUS JJAOOPATOPHBIX paboT; AmNTedka ¢ MeJuKaMeHTaMu — | mT.; Mebenp mabopatopHasi;
Jlocka MarHUTHO-MapkepHas - 1mt.; CymmnbHsli mkad - 1mT.; Becs! Texnoxummaeckue BJIKT-
500 - 1mT.; MyddenbHas neus - 2 mT.; Jocka — 1 mr.; Paboune mecta ctynenros; PaGoune mecta
MPEenoAaBaTes.

9. METOIMYECKHUE YKA3AHUA JJIAA OBYYAIOIIIUXCA ITIO OCBOEHUIO JTUCHUIIIIMHBI (MOAY JISA)

1. IMonoxenne o Tekymien arrecranuu odydaromuxcs B HUMUW JITAY (BBeAeHO B AclcTBHE MpukazoM aupekropa Nell9 ot
14 uronst 2015 1.). / HoBouepk. nmx.-menuop. uH-T JJoHckoi ['AY.-Dnexrpon. nan.- HoBouepkacck, 2015. - Pexxum mgoctymna:
http://www.ngma.su - 27.08.2016

2. XuMHS : METOAWYECKUE YKa3aHHUS 110 ITOJrOTOBKE K TEKyIIeMy KOHTPOJIIO JUTS CTYICHTOB BceX HanpasiieHuit / HoBoyepk. HHX.-
menuop. uH-T JJorckoit 'AY ; coct. O.10. Illanamosa. - HoBouepkacck, 2019.

2. dpoBoBo3osa, T.1. Xumus: 1ab. mpakTukym 1uist ctya. Bcex Hampasi./ T. Y. [IpoBoBo3oBa, O. 1O. [llanamoga, E. B. [IatHuneHa ;
HoBouepk. umk.-menuop. ul-t JoHckoit [AY. - HoBouepkacck, 2018.

3. 6. [Hamamosa, O.}O. Xumus: ¢0. 3aga4 11 caM. paboThl cTya. [Beex Hampasi.] / O. 0. Ilanamosa, T. U. J/IpoBoBo30Ba ;
Hosouepk. unxk.-menuop. uH-1 JloHckoit 'AY. - HoBouepkacck, 2018.
4.3. XuMus : METOAWYECKUE YKa3aHHs IO MOJATOTOBKE K TEKYLIEeMy KOHTPOJIO IJISi CTYyIEHTOB BceX HampaBieHuit / HoBouepk.

uHx.-Menuop. uH-T JJorckoit AV ; coct. O.10O. Illanamosa. - HoBouepkacck, 2019.
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