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

43ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 42
caMocCTOsTebHas paboTa 66
4acoB Ha KOHTPOIb 36
PacnipenesieHne 4acoB TUCHUTIJIAHBI 0 CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henens 13 5/6
Bun 3anatui vo | PO | VI PIT
Jlexuuu 14 (14 |14 |14
JlabopatopHsbie 14 (14 |14 |14
IIpakruueckue 14 (14 |14 |14
Wroro ayn. 42 142 |42 |42
KonraktHas padota |42 |42 (42 (42
Cawm. pabota 66 |66 |66 [66
UYacel Ha KOHTPOIIb 36 |36 |36 |36
HUroro 144 | 144 | 144 | 144

Bunbt KOHTPOJIA B CEMECTpax:

DK3aMeH 1 ceMecTp

PacuerHo-rpaduyeckas padora 1 ceMecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

2.1

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

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

Hukn (pa3gen) OIL: | b1.0

3.1

TpeboBanus K NpeJBapuTe/IbHOI NOATOTOBKE 00y4aI0LIErocs:

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

JAucuuniaunbl (MOay/14) U NPAKTHKH, A5 KOTOPbIX OCBOEHHE JAHHOI IMCHUIIMHBI (MO1YJ5) HE00X0AMMO 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

XUMAYecKre U (PU3UKO-XUMIYECKIEe METO Bl aHAJIH3a OKPY KaroIel cpe sl

4. KOMIIETEHIIUN OBYYAIOIIET' OCs1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHU JTUCHUIIJINHBI

(MOZY.JISA)

OIIK-1 :

Crnioco0eH mpuMeHsITh 0a30Bble 3HAHUS (PYHIAMEHTAJIBHBIX Pa3/1eJi0B HAYK 0 3emJie, eCTeCTBEHHO-HAYYHOI 0 H

MAaTEMATHYECKOI'0 IMKJIOB IMPH pEelICeHUU 3a/1a4 B 00J1aCTH DKOJIOTHH U MPpUPOAONOJIb30BAHUSA

OIIK-1.1 : 3HaTh (pyHIAaMEHTAIBHBIEC Pa3/ieibl €CTECTBEHHO-HAYYHOTO M MaTEMAaTUIECKOTO IIMKIOB, UCIIOIB3yeMble IpU
pelIeHNH 3a1a4 B 00JIaCTH SKOJIOTHU U IIPUPOJOIOIb30BAHUS

OIIK-3 :

Cnocoben NPUMEHATDH 0a3oBble MeTO/IbI IKOJOTHYeCKUX HCCIe0BAHNH 1151 peuaieHud 3aaa4 HpO(l)ECCHOHaJILHOﬁ

AeATECJIbHOCTH

OIIK-3.2 : Bragets 6a30BEIMH METOAaMH JTAOOPAaTOPHBIX KOJIOTHYECKUAX HCCIICIOBAHUH, AaKTHBHO MCIIOIB3YEMBIX ISl PEIICHUS
3a1a4 IPo(heCCHOHATIBHOM NeATeIEHOCTH




5. CTPYKTYPA U COAEPKAHUE JUCLUIIIMHBI (MOLY.JIS)

Kon HaumeHnoBanne pa3jenoB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | HHuTepaxr. IIpumeuyanne
3aHATHS TeM /BUJA 3aHATHSI/ Kypc
Pa3znes 1. 1. OcHOBHBIE 32aKOHBI
XHMUU.

1.1 OnpeneneHue 3KBUBAJIEHTHO 1 2 OIIK-1.1 JI1.1J12.1 0
HMacchl MeTasia mooobseMy OIIK-3.2 22123
BBIICJIMBIIIETOCs Bogopoa. /J1ab/ 2.4

JI2.5J13.1
JI3.3
21
Paznea 2. 2. CtpoeHue aToma.
Ilepuonuueckas cucrema
ayemenToB JI.U. MeHaeseeBa.

2.1 Crpoenne aroma. CoBpeMeHHast 1 2 OIIK-1.1 JI1.1J12.1 0
MOJIENIb COCTOSIHUS JIEKTPOHA B OIIK-3.2 J12.2
aToMe. DJICKTPOHHbBIC 000JIOUKH B JI2.5J13.1
atome. KBanToBbIe yncna. JI3.3
IIpunnun Iaymu. ITpaBuno Xynna. 31
Ilepuognueckuii 3axkon J{.U.

Menzeneesa B cBeTe
COBPEMEHHOU TEOPUU CTPOCHHUS
aToMa.

/JTex/

2.2 Crpoenue aroma. XuMu4eckas 1 1 OIIK-1.1 JI1.1J12.1 0
cBs13b. CTpoeHue aToMa u OIIK-3.2 J12.2
CHUCTEMAaTHKa XUMHYECKUX JI2.5J13.1
a1eMeHToB. [lepuonuyeckas JI3.3
CHCTEMA 3JIEMEHTOB U U3MEHEHHE 21
CBOMCTB 271eMEHTOB. THUIIBI
XUMHYECKHUX CBSI3EH M UX
xapakrepuctrka. CTpoeHue u
CBOMCTBA MOJIEKYJI
Mp/

Paznen 3. 3.Xumnueckas CBSI3b U
CTpOeHHE MOJIEKYJI.

3.1 XuMHYecKast CBSI3b M CTPOCHHUE 1 2 OIIK-1.1 JIT.1J12.1 0
MOJIEKYJI. OIIK-3.2 J2.2
Tunbr XUMHYECKOU JI2.5J13.1

CBSI3H: KOBaJICHTHAs, JI3.3
WOHHAasi, BOJOPOAHAS, o1
Metannudeckas. CTpoeHue
MOJIeKyJI. BiusiHue tumna
XAMUYECKOH CBSI3H Ha
CBOICTBa BEILECTB.
/Jex/

3.2 CrpoeHue atoMa. XuMHYECKast 1 1 OIIK-1.1 JIL.1J12.1 0
cBs13b. CTpoeHHe aToMa U OIIK-3.2 J2.2
CHCTEMATHKA XUMUYECKUX JI2.5J13.1
aneMeHTOoB. [lepuonuyeckas JI3.3
CHUCTEMa 3JIEMEHTOB 1 U3MEHEHHE 21

CBOMCTB 3JIEMECHTOB. THITBI
XUMHUYECKUX CBI3EH U UX
xapakrepucTtrka. CTpoeHue u
CBOICTBa MOJIEKYJI

Mp/

Paznen 4. 4.IHepreruka
XHMHYECKUX MPOIEeCCOoB.




4.1 OHepreTuka XMMUYECKUX OIIK-1.1 J.1J12.1
MPO1IeCCOB. XUMUYECKAS OIIK-3.2 J2.2
KUHETUKa DHEPreTU4ecKue JI2.5713.1
3 PEKTH XUMHIECKUX PEaKIIHH. JI3.2J13.3
BuyTpennss sueprust u 31
sHTANBIHA. TepMOXUMUS. 3aKOH
I'ecca. Temnora o6pa3oBaHmst
XUMHUYECKUX COCTMHCHUI.

[oHsiTHE 00 SHTPOITUH U SHEPTHU
I'm66ca. CKOpOCTh XMMHYECKIX
peakiuii, BIusSHUE Ha Hee
Pa3IuYHbIX (HaKTOPOB.
XUMHAYECKOe paBHOBECHE.

ITpunnun Jlelllarense,
CMELICHUE paBHOBecHs.(A
KOHKPETHBIX CUTYaluii)

/JTex/

4.2 DHepreTuka XUMUYECKUX OIIK-1.1 JIL.1J12.1
npoueccoB. Pacyer sHTANIBIINN OIIK-3.2 J2.2
XUMHYECKIX JI2.5J13.1
PeaKIuii. JI3.2 JI3.3

/Mp/ 31
4.3 OrnpeneneHne SHTAIBITUN PEaKIII OIIK-1.1 JI.1J12.1
He#Tpanmmzarmu /J1a6/ OIIK-3.2 J2.2J12.3
JI2.5713.1
J13.2J13.3
€|
Paznen 5. 5. Cxopoctsb
XHMHUYECKUX peakuuii u
XHMHYecKoe paBHOBeCHeE.

5.1 Kunernka xumudeckux OIIK-1.1 JIL.1J12.1
npoueccoB. Pacuer ckopoctu OIlK-3.2 J12.2
XUMUYECKHUX peakuuid. ITpaBuiio JI2.5J13.1
Baunt-T'odda. [punimn JI3.3
JlelllaTenmbe, cmemeHne 21
XUMHYECKOTO PaBHOBECHUS
(pelieHne CUTYallMOHHBIX 3a]a4).

Mp/
5.2 CKOpPOCTh XMMHUYECKHX PEAKINHA U OIIK-1.1 JI.1J12.1
XAMUYecKoe paBHOBecue /J1ab/ OIIK-3.2 J2.2J12.3
J12.5J13.1
J13.2J13.3
31
Pa3znes 6. 6. Bona. Odmast
XapaKTepUCTHKA PacTBOPOB.

6.1 Boga. O0mmias xapakreprcTuka OIIK-1.1 JI1.1J12.1
pacTBOpPOB. OIIK-3.2 J2.2
Croco0bI BEIpaXXEHHSI COCTaBa JI2.5713.1
pacTBopoB. OU3UKO-XUMUUECKHUE JI3.3
CBOWCTBA PacTBOPOB 21

HEIJIEKTPOJIUTOB u
3JIEKTPOJIUTOB. 3aKkoH

Bant-T'opda u
Payiis.(AHain3 KOHKPETHBIX
CHUTYaITii)

/JTex/

6.2 OO1mas xapakTepucTuka OIIK-1.1 JI.1J12.1
pacTtBopoB. Pacuer KoHIIEHTpauu OIIK-3.2 J2.2
pactBopos /IIp/ JI2.5713.1

JI3.2J13.3

o1




6.3 IIpuroroBnenue pacrsopa OIIK-1.1 J.1J12.1
3alaHHO# KOHIIeHTparuu. /J1a6/ OIIK-3.2 J2.2J12.3
2.4
JI2.5713.1
J13.2713.3
31
Pa3znes 7. 7. PacTBOpbI
3J1eKTPOJIUTOB.

7.1 PacTBOpBI 371€KTPOIUTOB. OIIK-1.1 JI1.1J12.1
DneKTpoNuTHYeCKas OIIK-3.2 2.2
muccormanys. Kimaccudukarus JI2.5J13.1
3JIEKTPOTUTOB. Teopus CUIBbHBIX JI3.2J13.3
JJIEKTPOSIUTOB. 3aKOH Pa30aBICHUS 31
OctBanpna. ['maponus coneit
/JTex/

7.2 CBoiicTBa pacTBOPOB. OIIK-1.1 JI.1J12.1
KonnuratusHble cBoiicTBa OIIK-3.2 .2
pacTBOpoB (pelieHue JI2.5J13.1
CUTYallMOHHBIX 3aJau). JI3.3
Mp/ 31

7.3 Peakiuu B pactBopax OIIK-1.1 JI1.1J12.1
JJIEKTPOJIUTOB. OIIK-3.2 J22J12.3
/J1ab/ J12.4

JI2.5J13.1
J13.2J13.3
31

7.4 CBolicTBa pacTBOPOB. OIIK-1.1 JI.1J12.1
Konnurarusaeie cBoiicTBa OIlK-3.2 J12.2
pacTBopoB (perieHue JI2.5713.1
CUTYallMOHHBIX 3a]1a4). JI3.3
Mp/ 21
Pa3znea 8. 8. lucnepcubie
CHUCTEMBI M KOJLJIOUTHbIE
pacTBOpHI.

8.1 JlucnepcHbIe CUCTEMBI. OIIK-1.1 JIL.1J12.1
Krnaccudumkanus no creneHu OIIK-3.2 J12.2
JUCIIEPCHOCTH U arperaTHoOMy JI2.5J13.1
cocrosiHuio. Komnonausie JI3.2 JI3.3
pacTBOpbI. AncopOrust 21
KOJUTOMTHBIX PACTBOPOB,
o0pa3oBaHHEe MHULIEILUIBL.

Koarymsiius kommonaos. /Jlex/
8.2 Konnouaneie pacteopsl /J1ad/ OIIK-1.1 JI1.1J12.1
OIIK-3.2 J12.3712.4
JI2.5713.1
JI3.2J13.3
31
Pa3znes 9. 9. OxkucaurebHO-
BOCCTAHOBHUTEJIbHbIE PEAKIINH.
OCHOBBI YIEKTPOXHMHH.

9.1 OCHOBBI JJIEKTPOXUMHH. OIIK-1.1 JIL.1J12.1
CraHzapTHbIe 3JIEKTPOIHBIE OIIK-3.2 JI2.5713.1
TIOTEHIIMAIIBI METAJIJIOB. JI3.3
DIEeKTPOXUMHUYECKU szt o1
HaIPsDKEHUH METaIoB.
lapBaHUYECKIE DIIEMEHTBI.

Kopposus metamnos. 3ammra oT
KOPPO3HUH.

DNEKTPOIIn3.

/JTex/

9.2 Peakiun oxucienus- OIIK-1.1 JI1.1J12.1
BoccTaHoBJIeHus /J1ab/ OIIK-3.2 .2

JI2.5J13.1
JI3.2J13.3

31




9.3 OCHOBBI  JIEKTPOXUMHUH. 1 2 OIIK-1.1 J.1J12.1 0
CocraBieHue OIIK-3.2 JI2.5J13.1
OKHUCJIUTENBHO- JI3.3
BOCCTAHOBUTEIIbHBIX PEAKLIUN. 31
DJEeKTPOJIn3 PacIUIaBOB U
pacTBOpOB
Mp/
Pazpnea 10. 10. Xumuueckas
uaeHTHUKANMA
10.1 N3ydenune TeopeTHUecKux 1 33 OIIK-1.1 JI1.1J12.1 0
BOIIPOCOB, BHITIOJTHEHHE OIIK-3.2 JI2.5J13.1
TEOPETUYECKUX 3a/laHUMH, peIlICHUE JI3.3
3amad. /Cp/ 21
Pa3nea 11. 11. KommiiekcHbie
coelMHeHusl
11.1 N3yueHne TeopeTHIecKux 1 33 OIIK-1.1 JI.1J12.1 0
BOIIPOCOB, BBINOJIHEHUE OIIK-3.2 JI2.5J13.1
TEOPETUYECKUX 3a/IaHHi, pelIeHUe JI3.3
3amad. /Cp/ 21
Paznen 12. 12. KonTpoab
12.1 IToaroroBka K UTOrOBOMY 1 36 OIIK-1.1 JI1.1J12.1 0
KOHTPOJIIO OCBOEHHUS AUCLUIIIIMHBL OIIK-3.2 JI2.5J13.1
B (hopme sK3aMeHa. /Ox3ameH/ JI3.3
21

6. ®OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpoibHBIEe BONIPOCHI U 3aJaHUS

[Tpumep cTpyKTYpBI POPMHUPOBAHHS OIIEHKH pacdeTHO-Tpadudeckoi paboTh (pe-dhepara, UCClIe0BATEIHCKOW PaOOTHI)
WurepBan 6amios 3a mokasarens, or 7 -mo 10
1. KAYECTBO BbIIIOJIHEHUA PABOThBI
1 . CooTBeTcTBHE COfEep)KaHUs PabOTHI 3aJJaHUIO or 1 1o 2
2. I'paMOTHOCTD M3IIOKEHUS U KadecTBO odopmieHHus padoTel. COOTBETCTBHE HOPMATHBHBIM TpeOOBaHMSM. OT 1 1o 2
3. CaMOCTOATETBHOCTD BBIITOTHEHUS paboThL, ITyOnHa MpopabOTKKU MaTepHaa, HCIOIb30BaHIE PEKOMEHI0BAHHOM U CIIPaBOYHON
JIUTEPATYPBI or 1 1o 2
4. IlpaBHIIBHOCTH BBHIIONHEHHBIX PacueToB W rpadudeckoil yactu. OGOCHOBAaHHOCTH M JOKAa3aTEILHOCTh BBHIBOIOB or 1 mo 2
OO0mas oneHkKa 3a Ka4ecTBO paboThI ot 4 no 8
3. OTBEThI HA BOITPOCHI ot 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 pabOTHI

WuTepnan 6amnoB 3a mokazarenb, oT - 10 I[lomydeHo
1. IIpeaBaputenbHas MOATOTOBKAa K J1abopaTopHON paboTe
2. I'paMOTHOCTb M3JI0KEHUSI U KauecTBO OhopMIIeHHs pabOoThI
3. CoOTBETCTBHE METOAWKH PaOOTHI CTAHAAPTHOH METOIUKE AKCICPHMEHTA
4. IlpaBUIBHOCTH BBIIOIHEHHBIX PACUeTOB U rpadudeckoil JacTu.
5. O0O0CHOBAHHOCTb U JOKA3aTEJILHOCTL BBEIBOJOB
6.0TBeTHI Ha YCTHBIE BOIPOCHI (3amuTa padoThl)
HNTOI'OBAS OLIEHKA, 6amn

Kpurepuu oneHku: - 1abopaTopHasi paboTa CUMTACTCs YCIICITHO CAHHOM, €CIIM 110 HTOTaM OLICHHBaHHS CTYICHT HaOpaj u
Oosree 6aIOB, B )KypHAJIE IPETIOIaBaTENs IO JTaOOPaTOPHOIT pabOTE BEICTABIISETCS OIICHKA «3aYTECHOY

CozepxaHue KpUTEPHEB OLIEHKH YPOBHS HTOTOBOH ChOPMUPOBAHHOCTH KOMIIETCHIIMH B paMKaX Y4eOHOH AUCIUILINHBI C

3aBepIIaroiel popmMoi KOHTPOIIs B BUE 9k3aMeHa (1uddepeHIMpoBaHHOTO 3aUeTa), 3a4eTa

«OTIMIHOY/ «3aUTECHOY

(BBICOKHIT) 90-100  OrmeHKa «OTIHMYHO» BBICTABIISCTCS CTYICHTY, €CIH OH INIyOOKO M IIPOYHO YCBOMI IPO-TPaMMHBINA Mal
HCYEPIIBIBAIOLLE, TTOCIIEI0BATENILHO, YETKO U JIOTHYECKU CTPOITHO €T0 U3JIaraeT, yMeeT TECHO YBSI3bIBATh TEOPUIO C ITPAKTHKOM,

CBOOOJIHO CTIpaBIISETCA C 3a7a4a-MH, BOIIPOCAMH U IPYTHMH BUAaMH PUMEHEHHUS 3HAHHUH, TPUYEM HE 3aTPyTHIETCS C OTBE-TOM

IPH BUAOM3MEHEHUH 33JaHHUH, HCIIONB3YeT B OTBETE MaTepHaJl MOHOTpadHIECKOI JTH-TepaTyphl, IPAaBUIEHO 0OOCHOBBIBAET

NPHHATOE PEeLICHHE, BlIaJIeeT Pa3HOCTOPOHHUMH HAaBBIKAMM M TIPUEMaMH BBIIIOJIHEHUS IPAKTHYECKUX 3aa4. CUCTEMHO U




IUIAHOMEPHO PaboTaeT B TEUEHUH CEMECTpa.

«XopouIo»/ «3a-4TeHO»

(HOpMaJBHBIIA) 75-89 OrneHKa «XOpPOILO» BBICTABIACTCA CTYACHTY, €CIM OH TBEPAO 3HAET MaTepuall, [paMOTHO U IO
CYLIECTBY U3Jaraer ero, He A0IyCKas CyLIeCTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, IPABUIBHO IIPUMEHSIET TEOPETUUECKUE
MOJIOXKEHHUS TIPU PEIICHUHU MTPAKTUYECKUX BOIIPOCOB U 3a/1a4, BJIaJI€eT HeOOXOAUMBIMY HaBBIKAMU U IIPHEMaMU UX BBITIOJIHEHUSI.
CHCTEMHO U IUTAHOMEPHO paboTaeT B TCUCHUH CEMECTpa.

«Y IOBNET "BOPH-TEIHHOY»/ «3a4uTe-HO» (MHUHUMAIb-HBIH, TOPOTOBEIN) 60-74 OneHKa «yAOBJIETBOPUTEIBHO
BBICTABIIAETCA CTYJICHTY, €CJIM OH UMEeT 3HaHUS TOJIBKO OCHOBHOTO MaTepuasa, HO He YCBOHII ero AeTalei, TOMyCcKaeT HeTOUHOCTH,
HEJIOCTaTOYHO MPaBHIbHBIC (POPMYJIMPOBKU, HAPYIICHHS JIOTHYECKOH TT0CIIEA0BATENFHOCTH B H3JI0KEHUHU ITPOIPAMMHOTO
Martepuana, NCIBITHIBACT 3aTPyTHEHHS P BHIITOTHEHUH IPAKTHICCKUX padoT.

«HeynoB—neTBOpH-TEIBHO»/ «HE 3a-4TEHO» (HIDKE HOporoBoro yposus)  Menee 60 OreHka «HEYIOBIETBOPUTEIHHOY»
BBICTABIIETCA CTYJICHTY, KOTOPBII He 3HaeT 3HAYUTEIb-HOM YacTH MPOrpaMMHOTO MaTepHana, JOMyCcKaeT CyeCTBEeHHbIE OMINOKY,
HEYBEPEHHO, ¢ OOJIBIIMMH 3aTPyIHEHHUSMH BBIIONHSET IIpaKTHIecKue padboThl. OLCHKA «HEYJOBIETBOPH-TEIBHO)» CTABUTCS
CTyZIeHTaM, KOTOpPBIE HE MOTYT IIPOIOJDKUTE 00ydeHne 0e3 JOIOIHI-TeIbHBIX 3aHATHH 110 COOTBETCTBYIONIEH MUCIIUITINHE.
Kpurepun oneHKu 1o AUCHUILIHHE, ¢ 3aBepuIaromieil popMoil KOHTPOIA - IK3aMEH:

OLICHKA OTJIMYHO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH HaOpaJ 0 NTOraM OaIbHO- PEHTHHIOBOM cucteMbl 3a cemectp 90 — 100
6aJI10B; OIICHKA «XOPOIIO» BBICTABIACTCS CTYICHTY, €CIIM OH HaOpal 110 UTOraM OalIbHO- PEHTHHTOBOM CHCTEMBI 3a ceMecTp 75 —
89 6aIoB; OIEHKA «yIOBIETBOPUTEIHHOY» BEICTABILIETCS CTYACHTY, €CITH OH HAOpay Mo UToraM OaJuIbHO- PeH-THHIOBOI CHCTEMBI
3a cemecTp 60—74 OanoB; OLIEHKA «HEYIOBJIETBOPUTEIHHO» BBICTABIAETCS CTYACHTY, €CJIM OH HaOpaJl o UToraM OaJlIbHO-
PEHTHHIOBOH cHCTEMBI 3a ceMecTp MeHee 60 0alIoB;

B Teuenue cemectpa npoBoasaTces 2 npomexyTounsix kouTposst (ITK1, ITK2), cocrosimx 13 BOIIPOCOB U 3aad, 0 IPOHAEHHOMY
TEOPETUYECKOMY MaTepHaty JeKIUH U IPaKTHUECKUX 3aHATHUIL.

Mo mucummmiae XuMus GopMaMy TEKyIIeTro KOHTPOJIS SBISIOTCS:

TK1, TK2, TK3, TK4 - pemienue 3a1a4 1o npeCcTaBI€HHbIM BapHaHTaM 3a/laHUM.

TKS - Bemonnenue PI'P.

®dopma 3K3aMeHaIOHHOTO OHIIeTa

05.03.06 «Dxonorus U NPUPOIOTIOIB30BAHNECY
(Ko ¥ HANMEHOBaHHE HANIPABIICHHS TIOJTOTOBKH )
«OKOJIOTHS»
(npouib MOATOTOBKH)

necoxo3stiicTBeHHbIH, JIXD

(dakymnpreT)

SK3AMEHALIMOHHbIN BUJIET Nel

1. . OCHOBHBIE 3aKOHBI XUMHHU: 3aKOH COXPAHEHHUSI MacChl U SHEPIUH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLLUEHUH, 3aKOH SKBUBAJICHTOB
OIIK 2, 8 6amioB
2. Koppo3zust MeTanoB u e€¢ BUJIBL. OIIK 2 3 6anna
3.Hanucats ypaBHEHUS peaKIHii:
a) OKHUCJIEHUS] — BOCCTAHOBJICHUS (YKa3aTh OKUCIIUTENb U BOCCTAHOBUTED):

NaBr+PbO2+H2S04—PbS04+Na2SO4+Br2+H20 OIIK 2, 3 6ayuta
6) noHHOTO OOMEHa:

Pb(NO3)2+KI— OIIK 2 3 6amia

B) ruaponm3a (yka3ats pH):

K2CO3+HOH OIIK 2 3 6amna

Kpurepun onenxm™*:

- 9K3aMEH CUMTAETCS YCIEIIHO CIAaHHBIM, €ClIM CTyJeHT HaOpan Ha HeM 15 u Goree 6amioB.

- UTOTOBAs OLIEHKA YPOBHsI OCBOCHHS KOMIIETCHIIMI B paMKaX M3y4aeMOW JUCIMILIMHBI BBICTABISIETCS 110 CyMMeE OaJuIoB,
HaOpaHHBIX CTY/ICHTOM B TEUCHHE CEMECTpa, BKITI0Yast YK3aMECHAIINOHHBIE:

- «otuyHo» - 90 — 100 Gannos;

- «xopomo» - 75 — 89 Gamos;

- «YIOBJIIETBOPUTEIBHO» - 60 — 74 Oaios,;

- «HEYIOBJICTBOPUTENEHO» - MeHee 60 6amos;

CocraBuTelnb (O.10. [anamosa)
(Toamucs)

3aBenyronmit kadeapoi (T.A. poBoBo30Ba)
(momuch)

« » 20 r

Bunetsl nepecMoTpeHb! Ha y4eOHbIH ro/1 Ha 3aceganuu Kadeapsl, MpoTokoa Ne oT 201 r.




3aBenyronmit kadeapoi

(T.A. ApoBoBo30Ba)

TUIIOBBIE KOHTPOJIbHBIE 3AJIAHUS WJIM UHBIE MATEPUAJIBbI, HEOBXO/IMMBIE J1J1 OIIEHKW 3HAHUU,

YMEHMI, HABBIKOB 1 (UJIN) OIIBITA JIEATEJLHOCTH

TEKYIIUI KOHTPOJIb Ne 1
BAPUAHT Ne 1

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOIUX COCAUHECHUI:
H3BO3, NaH2PO4

2.1 r IByXBaJ€HTHOTO MeTaJlIa BEITECHSAET U3 PaCTBOPA
MezHOM conu 2,61 T Menu. Beruucnute S5KBUBalIEHTHYIO

Y aTOMHYIO MacChl 1 HA30BUTE METaJLJl, €CJIU SKBUBAJICHTHAS
Macca menu paBHa 31,8 r/MoJIb.

BAPUAHT Ne 2

1. PaccunTaTh SKBUBAJICHTHYIO Maccy CICIYIONINX COCTUHCHUI:
P205, CaOHNO3

2. BeruucnuTe 3KBUBaJICHTHYIO MacCy MeTallia, €CIH €ro OKCUA
conepxur 19,66 % kucnopona.

BAPUAHT Ne 3

1. PaccunTaTh SKBUBAJICHTHYIO Maccy CICIYIONINX COCTUHCHUI:
Fe(OH)2, Ba(NO3)2

2. 10 r MeTa1a BBITECHSIOT U3 KUCIOTHI 5,6 J1 BOIOPOa,
M3MEPEHHOTOo NMpH H.y. HalTH S5KBUBaJCHTHYIO Maccy MeTaa.

BAPUAHT Ne 4

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:
PbS, CuOHCI

2. OmpezaenuTe YKBUBAJICHTHYIO MacCy MeTalia, eClid

€ro coeuHeHue ¢ GTopoM coxepxkut 87,5 % merana.
OkBHUBaneHTHas mMacca ¢pTopa paBHa 19 r/Moib.

BAPHUAHT Ne 5

1. PaccunrtaTh 3KBUBAJIEHTHYIO MaccCy CJlEIyIOIINX COeIUHEHUI:
Si02, K2HPO4

2. W3 2,4 r metaa nosryueHo 4,8 T cyibduaa MeTamia.
OKBHBaNEHTHas Macca cepsl paBHa 16 r/monb. Haiinure
SKBUBAJCHTHYIO Maccy MeTajuia.

BAPUAHT Ne 6

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

2. Ilpu pacTBOopeHuu B kuciaore 11,9 r MeTamia BeLAECIUIOCH
2,24 51 BOKOpOaa, U3MEPEHHOTO NpH H.y. Onpeaenure
SKBHMBAJIEHTHYIO MacCy MeTallla.

BAPUAHT Ne 7

1. PaccunTarh SKBHBAICHTHYIO MACCY CIEAYIOIINX COCINHCHHUM:
HNO3, Fe(NO3)3

2. OHO U TOXEe KOJIMYECTBO MEeTaJula pearupyer 06e3 ocraTka

¢ 0,4 r kucnopona u 0,8 apyroro snemenra. Haiigure
SKBHUBAJICHTHYIO MAacCy 3JIEMEHTA.

BAPUAHT Ne 8

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:

Makc.6amr

Makxkc.6amn

Makc.6amn

Makc.6amn

Makc.6amn

Makc.6amn

Makc.6amn

Makc.6amn




NH4Cl, MgOHBr 2
2. Ha neitrpanuzanuro 19,6 r kucnorsl Tpedyercs 16 T
ruapokcuaa HaTpus. ONmpeaennTe SKBUBAJICHTHYIO MAcCy KHCIIOTHL. 3

BAPUAHT Ne 9
Makc.6armr
1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:
H2S04, NaHSi03 2
2. IIpu cxxurannu 1,8 r TpexBaJIEHTHOTO MeTalIa MOJdy4YeHo 3,4 r
ero okcuna. HaliuTe SKBHBAaJICHTHYIO M aTOMHYIO MAcChl MeTaa. 3

BAPUAHT Ne 10
Makc.0amn
1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYyIOLUX COCAUHECHUI:
Zn(OH)2, FeSO4 2
2. Onpenenute SKBUBAICHTHYIO Maccy Metaiuia, 0,12 r kotoporo
BBITECHSIOT U3 KUCIOTH! 112 M1 BOOOpOAa, U3MEPEHHOIO IIPU H.Y. 3

Kpurepun oneHxu:

- OIIEHKA «OTJIMYHO)» BBICTABIACTCS CTYJICHTY, €CIIN OH Habpan 5 6amioB

- OLIEHKA «XOPOIIIO» BBICTABIAETCA CTYJICHTY, €CIIU OH Habpain 4 6anioB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpain 3 OayuioB

- OLICHKA «HEYJJOBJICTBOPUTEIILHO» BBICTABILSIETCSA CTYACHTY, €CIIM OH HaOpain MeHee 3 6asuios.

TEKYILUNA KOHTPOJIb Ne2
BapuanTt Ne 1
1 Omnpenenuts Maccy Na2CO3 B 500 r 10 %-Horo (1o Macce) pac-TBopa.
4
2 Omnpenenutb MaccoByto oo HNO3 B 10 H. pacTBope, ¢ miIoTHOCTBIO 1,29 /M. 6

Bapuant Ne 2
1 Omnpenenure MaccoByto om0 (B %) ximopuaa kamus B pactBope, coxepxariem 0,053 xr KCI B 0,5 1 pactBopa,
IUIOTHOCTB KOoTOporo pasBua 1,053 r/mi.

4

2 Beruncnuts HopMansHOCTE 14,7 %-Horo pactBopa H2SO4, ecnu moTHOCTH pacTBopa paBHa 1,1 r/mi. 6

Bapuant Ne 3
1 B xakom ob6wveme 0,05 M pactBopa Ca(OH)2 comepxxutcst 2,8 T Bemiectsa?
4
2 Berancnnts MomsipaOCTh 10 %-HOro pactBopa Na2SO3, miotHOCTh KoTOporo 1,05 r/mir. O6beM pacTBOpa paBeH 1 1.

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

2 Berancnnts MomsapaocTh 18 Y%-Horo pactBopa HCI ¢ mnotHo-cThIO 1,09 /ML 6

BapuanT Ne 5

1 B kaxoi#t macce Bogsl creayet pactBoputh 30 r KBr, 94To0bI mo-nmyunTh pacTBop ¢ MaccoBoi moineit KBr, paBHoit 6 %.
4

2 Brruncnuts HopManisHOCTE 10 %-Horo pactBopa Na2SO3, mior-HocTh KoToporo 1,05 r/min. O6beM pacTBopa paBeH 1

1. 6

Bapuant Ne 6
1 Kakas macca xmopuna 6apust cogepxurcs B 0,1 m 0,1 H. pacTBo-pa?
4
2 Beruncnuts MonspaocTh 10 %-HOro pactBopa kapOoHaTa HaTpus, INIOTHOCTE KoToporo 1,08 r/min. O0weM pacTtBopa
paBeH 1 1. 6

Bapuant Ne 7
1 Borurcnute HOpManibHYHO KOHIIeHTpaluio pactBopa K2S04, B 0,02 1 kotoporo coaepxwurcs 1,74 r pacTBOPEHHOTO
BEII[ECTBA.

4

2 Kaxoit 06wem 2 H. pactBopa H2S04 notpebyercst s npurotos-nenust 500 mu 0,5 H. pactBopa? 6

Bapuant Ne 8
1 B xakom ob6weme 0,1 H. pactBopa conmepxkurcs 8 T CuSO4?




4

2 ITnotHocTh 10 %-Horo (10 Macce) pactBopa Na2SO4 pasHa 1,091 r/mi. PaccuutaTh MOJSUITBHOCTE 3TOTO PacTBOpA. 6
Bapuanr Ne 9

1 N3 400 r 20 %-Horo (o Macce) pacTBopa IIpU OXJIaKAe-HUHU BbI-Ieauiaochk 50 I pacTBOPEHHOro BellecTBa. YeMy paBHa
MaccoBasi JJOJIS 3TOTO BEIIECTBAa B OCTABIIEMCS pacTBope? 4

2 BbIaucinTh MaccoByr0 OO0 THApokcuaa Hatpus B 9,28 H. pactBope NaOH, miotHocThio 1,310 /™M1, 6

BapuanT Ne 10

1 Kakoii o6wem 0,05 . pactBopa KNO3 moxxHO momydnts u3 100 M 1 H. pactBopa? 4
2 ITnotHOCTE 15 %-HOTO (110 Macce) pactBopa H2SO4 pasra 1,105 r/mi. BerucnnTs MONSIBHOCT 3TOTO
pacTBopa. 6

Kputepuu onenku:

- OLIEHKA «OTJINYHOY BBICTABIIACTCA CTYCHTY, eciii OH Habpain 10 6annoB

- OLICHKA «XOPOLIO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH HaOpai 8 O6ayuioB

- OLICHKA «YIOBJICTBOPUTEIILHO)» BBICTABISIETCS CTYICHTY, €CIIM OH Habpai 6 OamuioB

- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISICTCS CTYACHTY, €CIH OH Habpax MeHee 6 6aioB.

TEKYLLINN KOHTPOJIb Ne 3

Bapuant Ne 1

1. Hanmmure ypaBHEHHs peaKiiii B MOJIECKYISIPHOH U HOHHO-MOJIEKYIISIpHOI (hopme:

a) AlICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S04 — 4,5
2. Hanmmmre ypaBHEHHsI peaKIHii B MOJIEKYJISIPHOW U HIOHHO-MOJIEKYJIAPHOH (opme.

VYkaxute cpeny pactBopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH — 4,5
Bapuant Ne 2

1. Hanmmure ypaBHEHHS peaKiiuii B MOJIEKYISIPHOH M HOHHO-MOJIEKYIISIpHOI (hopme:

a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl — 4,5
2. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIPHOH (hopme.

Yxkaxure cpeny pactBopa u pH:

a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH — 4,5
BapuanT Ne 3

1. Hanmmwre ypaBHEHHS peaKiiiii B MOJIEKYIISIPHOH 1 HOHHO-MOJIEKYJISIpHOI (hopme:

a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 — 4,5
2. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (hopme.

Yxkaxure cpeny pactsopa u pH:

a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH — 4,1

Bapuant Ne 4

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

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI — 4,5
2. Hammummre ypaBHEHHS peakiUil B MOJICKYJISIPHOI 1 HOHHO-MOJIEKyIsIpHOI (hopme. Ykaxute cpeny pactBopa u pH:

a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

4,5

Bapuant Ne 5

1. Hanmmure ypaBHEHHS peaKiuii B MOJIECKYIIPHOH U HOHHO-MOJIEKYIISIpHOI (hopme:

a) Na2SO4 + BaCI2 —

6) KCN + HCl —

B) (NH4)2S04 + KOH — 4.5
2. Hanummre ypaBHEHHs peaKIHii B MOJIEKYJISIPHOW M HIOHHO-MOJIEKYJIIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:




a) NH4F + HOH —
0) ZnBr2 + HOH —
B) K3PO4 + HOH — 4,5

Bapuant Ne 6

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

a) FeCI2 + Na2S —

6) CH3COOK + H2504 —

B) CaCO3 + HNO3 — 4,5
2. Hammmre ypaBHEHUs PeaKIiid B MOJICKYJISIPHONW M HOHHO-MOJICKYJIIpHO# opMme. Ykakute cpeny pactBopa u pH:

a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH — 4,5

Bapuant Ne 7

1. Hanmmmre ypaBHeHHs! peakuuid B MOJICKYJIAPHOH U HOHHO-MOJIEKYIISIpHO# (hopme:

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH — 4,5

2. Hanmmmre ypaBHEHHS peakiii B MOJICKYJIIPHON U HOHHO-MOJIEKYJISIPHOI (opMe. YKaxure cpery pactBopa u pH:

a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH — 4,5
Bapuant Ne 8

1. Hanmmure ypaBHEHHS peaKiuii B MOJICKYISIPHOH M HOHHO-MOJIEKYIISIpHOH (hopme:

a) H2SO4 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 — 4,5
2. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIPHOH (opMe. YKaxuTe cpeny pacTsopa u pH:

a) NH4CN + HOH —

0) FeCl3 + HOH —

B) K2CO3 + HOH — 4,5

Bapuant Ne 9

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

a) CuSO4 + NaOH —

6) NaOH + H2S04 —

B) CaCO3 + HBr — 4,5
2. Hanmmre ypaBHEHUS peakiiuil B MOJIEKYJISIPHON W HOHHO-MOJIEKYJISIpHOH opMe. YKakuTe cpery pactBopa u pH:
a) KNO3 + HOH —

6) CrCI3 + HOH —

B) (NH4)2SO4 + HOH — 4,5

BapuanT Ne 10

1. HanmmmTe ypaBHEHUS peakyii B MOJIEKYISIPHOH I HOHHO-MOJIEKYJIIPHON (opMe:

a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2S0O4 + NaOH —

B) HI + KOH — 4,5
2. Harmmwure ypaBHEHUS PeaKIiii B MOJIEKYJISIPHONW M HOHHO-MOJIEKYJISIpHOH popMme. Ykakute cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCl2 + HOH — 4,5

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIIM OH Habpain 9 6ajuios

- OIICHKA «XOPOIII0Y» BBICTABIISIETCS CTYACHTY, €CII OH Habpas 7 6aioB

- OLIEHKA «YIOBJICTBOPUTEIBHOY BRICTABIIACTCS CTYCHTY, €CIIH OH Habpai 5,4 Gaios

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai MeHee 5,4 6aios.

TEKYIUI KOHTPOJIb Ne4
BAPHUAHT Ne 1
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUH PACCTaBUThH KOG (DUITHCHTHI, yKa3aB OKUCIUTEb i BOCCTAHOBHUTEI
a) NaBr + PbO2 + H2SO4 —PbS0O4 + Na2S04 + Br2 + H20 3
0) CI2 + KOH — KCI + KCIO3 + H20 3

OHpC}IeJ’II/ITe THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pea}(unﬁ

BAPUAHT Ne 2




Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3 (DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb
a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20 3
6) K2S03 — K2S04 + K2S 3
Omnpenenure TUI MPUBEICHHBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PE-aKIIUi

BAPHUAHT Ne 3
Makc.6amn
Ha ocHOBaHHHM 3JIEKTPOHHBIX YPaBHEHUH PacCTaBUTh KO3(DQUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20 3
0) 12 + KOH — KIO3 + KI + H20 3
OnpezenuTe THIT TPUBEACHHBIX BBIIIC OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX Pe-aKIUi

BAPHUAHT Ne 4
Makxkc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUH PacCTaBUTh KO3 QUITUEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

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

OnpezLeJmTe THI TPUBEACHHDBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX pe-aKIII/Iﬁ

BAPUAHT Ne 5
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUThH KOG DUITHCHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEIh

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

Onpeﬂeane THI MTPUBEACHHBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIbHBIX pe-am_u/lﬁ

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

a) H2S + HIO3 — S + 12 + H20 3
6) KC103 + HCl — CI2 + KC1 + H20 3

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

BAPUAHT Ne 7
Makc.6amn
Ha ocHOBaHMU 3JIEKTPOHHBIX YPaBHCHUH PACCTaBUTh KO (PHUIIUCHTHI, yKa3aB OKUCIHUTENb 1 BOCCTAHOBHUTEIb

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

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

BAPHAHT Ne 8
Makc.6am1
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUThH KOG DUITHCHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEIh

a) PbO2 + HCl1 — PbCl12 + CI2 + H20 3
6) HIO3 + HI — 12 + H20 3

Onpeﬂeane THI IMTPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIbHBIX pe-am_u/lﬁ

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

a) KMnO4 + HCl — CI2 + MnC12 + KCl + H20 3
6) HC103 —ClO2 + HCIO4 + H20 3




OnpeﬂenHTe THUII IPUBCACHHBIX BbIIIC OKUCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKuHﬁ

BAPHAHT Ne 10
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIMCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

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

Onpeﬂeane THI TPUBEACHHBIX BBIIIE OKUCIUTECIIbHO-BOCCTAHOBUTEILHBIX pe-aKLu/uZ

Kputepuu onenku:

- OLIEHKA «OTJINYHO)» BBICTABIAETCA CTYJICHTY, €CIIU OH Habpan 6 6anioB

- OLICHKA «XOPOLIO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH HaOpai 5 6ajuioB

- OLICHKA «YIOBJICTBOPUTEIILHO)» BBICTABISIETCS CTYAICHTY, €CIIM OH Habpan 4 OayuioB

- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIICTCS CTYACHTY, €CIH OH Habpai MeHee 4 6aioB.

TEKVILUN KOHTPOJIb Ne 5 — Beimonsenue PI'P

Pacuerno-rpaduaeckas padora (PI'P) Ha Temy «Xumndeckne pacaers». Llensio Bemmonnenus PI'P sBnsa-eTcs 3akperuieHne
TEOPETHUYECKIX 3HAHUH, BRIHOCHMBIX Ha CAMOCTOSITENIFHYIO pabOoTy CTyICHTOB, TO3BOJIIOIINX OCBOUTH CHEIHATIBHBIC Pa3/IeIb
JUCHUIINHBL

ITPOMEXXYTOYHBI KOHTPOJIb Ne 1

Bapuant Ne 1

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (opMyiy 3nemenTta Ne 85. HazoBuTe 3TOT 3/lE€MEHT U yKaXkKHTe, B KaKOM IHEpHOJE,
TpyMIe ¥ NOATPYIIEe OH HAXOAUTCA, K KAKOMY CEMEMCTBY OTHOCUTCS M Ha KAKUX SHEPIeTHUECKHX YPOBHSIX U MOLYPOBHSX
HaXOJATCS €r0 BaJICHTHBIE HJICKTPOHBI.

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

3. TemoBoit addexr peakimu C(k) + 2 N20(r) — CO2 (1) + 2 N2(r) paBen + 560 kJ[>x. Berauciauts craHaapTHYIO
sHTaNBNUI0 o0pazoBanus N20, eciu AHCO?2 (1) = -393, 5 x/]x/Mob.

4. Kak crnenyer n3MeHHUTH AaBJIeHUE Ta30BOM CMECH Ui TOTO, YTOOBI YBETHMYUTHh CKOPOCTh PEAKLIUU 2802 (1) + 02 (1)
— 2S03 () B 27 pa3?

5. BerunennTs TeMnepatypHbId K03 (GUINEHT CKOPOCTH PEaKIWH, CIIH NP MOBHIIICHUH TeMIepa-Typsl Ha 40 °C peakius
yckopsiercs B 16 pas.

6. Kak cMecTuTh BIEBO paBHOBECHE PEAKIHU

N204 (r) [1 2NO2 (1) — 184,6 kJ[x?

Bapuant Ne 2

1. CocTaBbTe MOJHYIO AIIEKTPOHHYIO (hopMyiy Hoa U rpadHUecKyio CXeMy pacipeesieHus €ro JIeKTPOHOB IO
BHepl"eTI/I‘-IeCKI/IM quﬁKaM B HOpMaJ'IBHOM nu B036y)KZ[eHHOM COCTOSAHUAX. Ka]c BJIUSICT CTCIICHb B036y)KI[CHI/I$I 3J'I€KTpOHOB I>‘IO}Ia Ha
€ro BaJICHTHOE COCTOSHHUE?

2. Kakue TuIel Xumuyeckoil CBsi3u UMEIOT MecTo B Moiiekynax CO2, Cl12? M300pa3uTh reoMeTpude-ckoe CTpOSHUE
MOJIEKYJI ¥ CXEMBI IIEPEKPBIBAHUS HJICKTPOHHBIX 00JIAKOB.
3 PaccunTats sHTaNBmNIO 00pa3oBanmsa HCI, ncxons n3 TepMOXMMHYIECKOTO yPaBHEHUS

4 HCI (r)+ O2(r) = 2 H20(r) + 2 CI2(1),
eciu AHx.p. = -114,2 xJl)x, AHH20(r) = -241,8 xJI>x/M0Jb

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

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

6. B xakoM HamnpaBIeHUM CMECTUTCSI PABHOBECUE PEAKLIUU

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

a) TP TOHMKCHUHU TEMITEPaTyPBI;

0) NpY MOHVKEHHUH JTaBIICHUS?

Hanmmmre BeIpaskeHHe KOHCTaHTHI PAaBHOBECHSI 9TOH PEaKIUH.

Bapuant Ne 3

1. Kak u3MeHstoTCA CBOMCTBA P- 3JIEMEHTOB C YBEIUYEHUEM 3apsIOB SIEpP UX aTOMOB:

a) B IIpeJieNax AaHHOTO Nepuoja; 6) B mpeaenax JaHHoU rpynmnbl. OTBET MPOUIITIOCTPUPOBATH IPU-MEPAMH.

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

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




4. Kak u3zmenurcst ckopocts npsmoii peakimu 2CO (1) + O2 (1) [J 2CO2 (1), ecnu AaBIeHUE B CUCTEME YBEJIUYUTH B 4
paza?

5. BeranennTs TeMnepatypHbI K03(OGUINEHT CKOPOCTH PEaKUHH, €CIM MpH MOBHIIIeHNH Temmepa-Typsl ¢ 10 °C mo 70 °C
CKOPOCTb PeaK1u Bo3pocia B 729 pas.
6. Kaxumn M3MEHEHHSIMU TeMIEpaTyphl, AABICHHUS M KOHIEHTPALMU IIPOJIYKTOB PEaKIMU MOXKHO CMECTHTh PaBHOBECHE B

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

Bapuant Ne 4
1. Kakne snmeMeHTHI IepHoIuYecKol CHCTEMBI TIPENCTABIIOT CO00T caMbIif aKTHBHBIN METaJll M CaMBIil aKTUBHBIH
HemeTan? Jlath 0OBSICHEHUS U COCTAaBUTh MOJHBIE 3JICKTPOHHBIE ()OPMYJIIBI THX SJIEMEHTOB.
2. Nzobpas3uts crpykrypubie Gopmyisl coeaunennii K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTelle-HU OKUCIEHHOCTH
SJIEMEHTOB B 3TUX COeMHEHUAX? Kakue TUIIBI XUMHYECKHX CBA3eH UMEIOT MECTO B UX MOJIEKyIax?
3. BbramcnnTh, CKOIBKO TEIUIOTH BBIACIUTCS MPH 00kure | KT Cynbduma MUHKA IO PEaKINH:

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

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

0) pu MOHMXEHUU TEMIIEPATYPHI;

B) NIpH NOBbIIIEHNH KOHIeHTpauuu CO2?

Bapuant Ne 5

1. W300pa3uth pacrpeaeneHue 3JIeKTPOHOB MO KBAaHTOBBIM S4YeHKaM B aToMax aproHa, Kaiblws, docdopa.

2. [IpuBecT mpUMep MOJEKYIBI ¢ Sp2- THOPUAN3AIUEH AIEKTPOHHBIX 00JIakoB. Kakol yroia Mexmy CBS3SMH B dTOU
Mornekyne? 300pa3uTs ee IpOCTPAHCTBEHHYIO CXeMy

3. OnpenenuTh SHTATBIUI0 00pa3oBaHus CS2, UCXOA U3 ypaBHEHHUS

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

4. Kak u3MeHHTCSl CKOPOCTh peaKIuu 2NO (1) + CI2 (r) [1 2NOCI (1) IpU yBEIMYeHUU KoHUeH-Tpanuu NO B 2
paza?

5. Kak m3MenuTcst ckopocTh peakiyu Ipu nosblmeHun temunepaTtypsl ¢ 0 °C no 50 °C, ecnu TeM-niepaTypHbIi

K02 PUITHEHT CKOPOCTH PeaKuu paBeH 37

6. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

N2 (r) + 02 (1) [1 2NO (1), AH® > 0
a) MY NOBBIIICHUN TEMIIEPATYPHI;
0) mpy MOHMKEHUU AAaBIICHHUs?
Hanumure BeIpayKeHHE KOHCTAHTHI PABHOBECHS ATON PEaKIUH.

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

C3H38(1) + 502(r) = 3CO2(1) + 4H20(T), AHx.p. =-2043,9 ]Ik,
eciin AHCO2(r) = -393, 5 x/Ix/monb, AHH20(r) = -241,8 x/I)x/Monb:
4. Paccuuraiite ckopocts xumuyeckoi peakiuun  2NO (1) + O2 (r) — 2NO2 (r), ecinu KOHIICHTpa-IIMHU BEIECTB
cocraBistot: [NO] = 0,02 monb/i; [02] = 0,03 Mois/it;
[NO2]=0,01 monb/n

5. BorunciuTh TemneparypHblid Ko3(pQUIUEHT CKOPOCTH peakuuH, ey NpH MOBBIIIEHUH TeMmie-paTypsl Ha 30 °C
CKOpPOCTb PeakLuK Bo3pocia B 64 pasa.
6. Kaxumy u3MeHEHMsIMU TEMIIEpaTypbl, JaBIeHUS U KOHLEHTpauuu [O2] MOXXHO CMECTUTh BIIPAaBO PABHOBECHE PEAKIIUU

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

Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISIETCS CTYJCHTY, €CIId OH Habpau 15 6amioB

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

- OLICHKA «YIOBJICTBOPUTEIILHOY» BHICTABISIETCS CTYICHTY, €CIIM OH Habpan 9 6amios

- OLIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISICTCS CTYACHTY, €CIM OH Habpax MeHee 9 6aioB.

[TPOMEXYTOUYHbII KOHTPOJIb Ne 2

Bapuant Ne 1




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

2. Kak obecrieunth ycinoBus, 3aMmemstomue ruaposn3? Kak yckoputs ruapoin3?

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

4. PactBop, B 200 M3 KOTOpOro HaxomuTcs 3 T HednekTpoauta, obnagaeT npu 20 0C ocmoruueckum nasieHueM 500 klla.
Onpeznenure MOJIEKYJISIPHYIO Maccy BELIECTBA.

5. Ha cxonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D6ynnuockonuueckas koHcTanta Boasl E = 0,52 °C.

6. PactBop, conepxkammii 0,265 r Na2CO3 B 100r Boubl, kpuctammuzyercs npu temneparype -0,13 °C. Beiuncnurb

Kaxyurytocs creneds nucconnanuu Na2CO3 B atom pactBope. Kprockonuyeckas konctanTa Bojsl K = 1,86 °C.

Bapuant Ne 2

1. Kak n3Mensiercss pacTBOPUMOCTh ra30B B )KUJKOCTSX C MOBBIIEHUEM TemrepaTypbl? C MOBbIIIE-HUEM J1aBICHUS?

2. UYro Takoe 3JIEKTPOIUTHYECKAas AUCCOIMAINSA M KaK 3aBHCHT STOT IPOIleCC OT HOHM3HUPYIOMIEH CHIIBI PaCTBOPHUTEINS H
XapakTepa XMMAYECKO! CBSI3U B MOJIEKYJIE DJIEKTPOInTa?

3. Uemy paBHbl KoHIeHTpanuu nonoB H+ u OH™ B pactBopax, pH kotopsix pasen: a) 2,0; 6) 7,0; B) 11,0?

4. Breruncnute ocMoTHYECKOE aBI€HHE PacTBOpa, coaepskamiero B 1,4 i1 63 r rmoko3st C6H1206 npu 0 °C.

5. BbruucnuTh TemMneparypy KpUCTaUIM3alUuM pacTBopa, conxepxkaiero 20 r caxapa C12H22011 B 400 r Boxsl.
Kpuockonuueckas koncranta Boasl K = 1,86 °C.

6. PactBop, conepxkammii 2,5 r NaOH B 200 r Boab! kunut nipu temneparype 100,31 0C. Haiigure mist aToro pacrsopa

n3oToHmYeckuii ko3 punment. EH20= 0,52.

Bapuant Ne 3

1. Kak nmpupozaa pacTBOpUTENs U paCTBOPEHHOI'O BELIECTBA BIUAIOT HA pacTBOPUMOCTh? B KakoM pacTBOpuUTele — BOAE WU
OeHzoie — OyAyT Jydllle pacTBOPATHCS aMMHak U cepoyraepon CS2?

2. Jlaiite onmpezaeneHus cIeIyIOIUM TEPMUHAM: 3JEKTPOIUTHYECKAs AUCCOLUALNUS, DIEKTPOIUTHI, HEAIEKTPOIIHUTEL,
KaTHOHBI, aHWOHBL. [IpuBeanTe IPIMEPHI COOTBETCTBYIOIINX BEIIECTB.

3. Omnpenenuts xoHienTpanuo noHoB OH™ B 0,01 M pactBope ruapoxcuga ammonust NH4OH, ecnu Kauce = 1,77 « 10-5.
4. Haiitn ocmoTnueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O03, npu 27 °C.

5. Beruucnute Temneparypy 3amep3aHusi pactBopa, conepxaniero 20 r caxapa C12H22011 B 400 r Bogsr. KH20=1,86

6. BeranennTs KaxyIryrocs cTeneHs auccormanm xiuopuna kanus KCl B pactBope, comepxkamiem 4,47 r KCI B 100 r Boxsl,
€CJIN 3TOT PacTBOp Kpuctayumsyercs npu -2 °C. Kpuockonuueckas koHcranta Boasl K = 1,86 °C.

Bapuant Ne 4

1. UYro Takoe amarpamMMa cocTosHHSA Boabl? KakoBo arperaTHOe COCTOSHHE BOIBI IIpU cileaylo-mux ycmosusax: a) T = 293 K,
P =100 «IIa; 6) t =50 °C, P =200 IIa?

2. UYro Takoe KoHCTaHTa auccouuanuu? Kax cBsi3aHa KOHCTaHTa AMCCOLMAIMU CIa0bIX 3IEKTPOIUTOB CO CTENEHBIO MX
Jucconyanumn’?

3. Haiitu crenens qucconuanyy CEpOBOAOPOIHON KUCIOTHI IO nepBoi crynenu B 0,1 M pac-TBope, ecinu KOHCTaHTa
JUCCOIMALUY JUIs 3TOM cTyneHu pasHa 1,1¢10-7.

4. IIpu 0 °C ocmoruueckoe aasieHue pactBopa caxapa C12H22011 paBao  3,55¢105 ITa. Cxonb-K0 rpaMMOB caxapa
conepxkurcs B 1 1 pactBopa?

5. IMpu xakoit mpubnu3uTENnsHO Temmeparype Oyner xumneTs 40 %-Hblil pacTBop 3THIOBOrO crnupta C2ZH50H B Boze?
DOyunocKomuyIeckas KoHcTanTa Bojbl E = 0,52,

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

koaddurment. KH20=1,86

BapuanT Ne 5

1. IIpn onMMHAKOBBIX JIM TEMIEpaTypax KUIIAT W KPHCTAJUIM3YIOTCS pacTBOpHTENs U pacTBop? Cdop-Mmymupyiite
COOTBETCTBYIOIUE 3aKOHBI.
2. Yro Takoe M30TOHMYECKUIT KO3((UIMEHT N KaK OH CBS3aH CO CTENEHBIO JMCCOLUAIMN JJICKTPO-IHTA U YHUCIOM HOHOB,
Ha KOTOpPBIE pacIaiacTcsi B BOJHOM PAaCTBOPE €ro MoJIeKyia?
3. KoncranTa aucconnannu oprodocdopHoii kucaorst H3PO4 no nepsoit crynenn pasra 7,11¢10-3. IIpeneOperas
JUCCOIMAlUel 0 APYTUM CTYIEHSM, BBIYMCINThH KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBope KUCIIOTHI.
4. [Ipu kakoii Temmeparype 0OCMOTHYECKOE JaBleHHE pacTBopa, coaepxkamero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nocturHeT 2,84+105 I1a?
5. KakoBa TemmepaTypa KUIIEHHsSI pacTBOpa HEAIEKTPOIHTa, cofaepkaiero 3,01¢1023 mMonekys B IUT-pe BOIBI?
DOymnockonuieckas KoHcTanta Boasl E = 0,52 °C.
6. Ipu xakoii Temreparype Oyzaer kumeTh 1 m pactBop NaCl, ecnu crenenp aucconunarmu NaCl pasaa 84%?. EH20=0,52

Bapuant Ne 6
1. [epeuncnure gusnyeckne cBOWCTBa BOoAbL. Kakue M3 3THX CBOMCTB aHOMaJbHBI? B yeM mpuunHa WX aHOMAJIBHOCTH U
KaKoBa pojib aHOMAaIKH BOJIbI B IpUpoie?
2. UYro Takoe CTENEeHb NUCCOIMAINN M KaK OHA 3aBHCHT OT KOHIIEHTPALUH pacTBopa?
3. Bo ckompko pa3 xoHneHTpanust nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gombmre, uem B 1 H. pactBope H2S04 (o =
51 %)?
4. PaccunTaTe MONEKYJIPHYIO MacCy HEDJICKTPOJINTA, €CITH B 5 J1 pacTBOpa CONEPXKUTCS 2,5 T HEdJIEK-TPOJIHUTA, a

ocMoTudeckoe napieHue 3toro pacteopa mpu 20 °C pasHo 0,32+105 Ila.
5. Ha ckonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bofbl, ecnu B 300 r Boabl pactBoputh 27 r rimoko3sl CO6H1206?




D0ynnnockonuueckas KoHctanrta Boasl E = 0,52 °C.

6. PactBop, coaepkarmii 1,7 T xnmopuaa nuaka ZnCl12 B 250 r Bojbl, KpucTauu3yercs: npu temme-parype -0,230C.
Omnpenenure KXyIIyocs cTeneHs mucconuanun ZnCl2 B stom pactBope. KH20=1,86

Kputepuu ouenku:

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

- OIIEHKA «XOPOII0» BBICTABIACTCS CTYIICHTY, €ClIi OH Habpai 12 6amioB

- OIIEHKA «YIIOBICTBOPUTEIEHOY BEICTABIACTCS CTYICHTY, €CIIH OH Habpair 9 6amios

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

Bormpocs! 1u1s mpoBeieHns MpoMeKyTOYHOIt aTTectaruu B hopme sx3ameHa (MK):

1. OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXPAHEHUS MAcCChl U SHEPIHH, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIICHMH, 3aKOH YKBUBAJICHTOB.

2. OCHOBHBIE 3aKOHBI XUMUH: 3aKOH OOBEMHBIX OTHOIIECHHH, 3aKOH ABOTraipo M €ro CieAcTBHsA. MeToxbl onpeaesICHuUs
MOJIEKYJIIPHBIX MacC ra3oB.

3. Ilepuonuueckuii 3axoH U nepuoguyeckas cucrema [I.J1. Menneneesa. Ilepuonbl, Ipymnnsl U NOA-IPYIIIbI NEPUOIUYECKOI
cucteMbl. CBsI3b CTPOEHHS aTOMA C TOJI0KEHUEM 2JIEMEHTOB B IEPUOANYECKOM cHCTEME.

4. Crpoenune atoma. [loctynater bopa.

5. KBanToBbIe uncna, nx GU3NIECKUil CMBICI.

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

7. CewmeiicTBa s-, p-, d- 1 f- 2IEMEHTOB B NEPHOIUUYECKOH CHCTEME 3JIEMEHTOB. DJIEKTPOHHbIE (POP-MYJIIbI HIIEMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOCHHS MX JJICKTPOHHBIX 000J0YeK. DHEprusl HOHU3AINN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. Tumsl XUMHUECKON CBSA3U, UX OCOOEHHOCTH.

10. XuMuYecKas CBsI3b U €€ OCHOBHBIE XapaKTEPUCTHKHU.

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

12. Crnioco6b1 00pa3oBaHus KOBaJEHTHONH XUMHUYECKOH CBS3H.

13. I'mOpuau3anys aTOMHBIX JIEKTPOHHBIX OpOuTasel u e€ BUIBI.

14. INonsipHOCTE XMMUYECKON CBS3H. DNEKTPUUECKUH MOMEHT AMIIONSA MOJIEKYJIBI.

15. Honnas cBs3b, €€ ocobennoctu. CTereHb HOHHOCTH CBS3H.

16. BonopoaHast cBs3b, €€ 0COOEHHOCTU U BIMSHUE Ha CBOMCTBA BEILECTB.

17. TepMmoxuMmus, ee OCHOBHEIEC OIIpeAeIeHH. 3aKoH ['ecca M ero ciencTBHe.

18. BHyTpeHHss SHEeprus U SHTANBNHA. DHepreTudeckue dPQPEeKThl XUMHUUECKUX MPOIECCOB.

19. Makpo- ¥ MHKPOCOCTOSIHHE BellecTBa. BeposTHOCTb COCTOSIHUSI CHCTEMBI U SHTPOIHSI.

20. HampaBineHHOCTb CaMONPOM3BOJIBHOTO MPOTEKAHUS XMMHUYECKUX peakuuid. DHeprus ['udoca.

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

22. BrnusHIe NpUpoABl pearupyroIuX BEIIeCTB U TEMIIEPaTyphbl Ha CKOPOCTh XUMHUYIECKOH PEaKIiH.

23. BnusHue kaTanu3aTopa Ha CKOPOCTb XMMHUECKON peakuuu. MeXaHusM JeHCTBUS KaTalnu3aTopa.

24. OO0parnMble 1 HEOOpAaTHMBIE XUMHYIECKHE PEAKIUH. XUMHUIECKOe PaBHOBECHE.

25. CwMmemenue xumuueckoro papHosecus. [Ipunnun Jle [aTense.

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

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

28. PactBopsr. 'mnpataas teopus [[.J1. Menneneea. TennoBeie 3(h(eKTs pacTBOpEHNS.

29. PacTBOpuMOCTh TBEpABIX BELIECTB B KUAKOCTSX.

30. PacTBOpHMOCTB ra30B B JKUAKOCTSX.

31. KonuenTpanust pactBopoB, €€ BUJIBI.

32. OcMoc, 0CMOTHYECKOE JaBIEeHHE pacTBOpOB. 3akoH BanT — ['odda a1t pacTBOPOB HEINEKTPOIH-TOB U IIEKTPOIUTOB.
33. INonmxkeHue naBleHHs HACBIMIEHHOIO IMapa pacTBOPUTENS HaJA pacTBOpPoM. 3akoH Payms mmst pac-TBOPOB HEIEKTPOIUTOB
U DJIEKTPOJIUTOB.

34. IoBblIeHNE TEMIIEpATyphl KUIIEHUsT paCTBOPOB. 3aKOH Payiis nist pacTBOPOB HERIEKTPOIIUTOB U AIIEKTPOIUTOB.
35. INoHmwkeHne TeMnepaTypsl KpUCTAIIH3AMHA PACTBOpA. 3aKoH Paymst 1 pacTBOPOB HEINEKTPO-ITHTOB U IEKTPOIUTOB.
36. Teopust HNEKTPOTUTUUECKOR AUCCOLUALIUY.

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

38. Crnalble 3NEKTPONIUTHI, UX AUCCOUManus. 3akoH pazOasieHuss OcTBaiIbaa.

39. CuJIbHBIE DJIEKTPOJIMTHI, UX JUCCOUUAIMS. AKTUBHOCTh HOHOB.

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

41. OnexrponuTHyecKas Auccouuanys Boasl. HelTpanbHble, KUCIBIE U IEIOYHBIE PACTBOPEI.

42. Bopoponnsiii nokaszarens. Illkana pH, meroast onpenenenus pH.

43. I'unponus, ero KONMYECTBEHHbIE XapaKTePUCTUKU. 3aBHCUMOCTh TMIPOIHM3a OT KOHIEHTpPAlUU M TeMIepaTyphbl pacTBopa.
44. I'maponu3 coneid u ero BUbI (Ha MPUMEPE YPaBHEHUM THPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucriepcHbIe CHCTEMBI, UX KIaCCH(HUKAIMS 110 arperaTHOMY COCTOSHHIO (a3.

46. JucnepcHble cUCTEMBI, UX KIacCHU(UKalMsa MO CTeneHu AucnepcHOCTH. CBOOOIHO- U CBSI3HOAMC-TIEPCHBIE CUCTEMBI.
47. YeToiunBOCTE IMCHEepCHBIX cucTeM. DakTopsl cTaOMIN3alnK AUCIIEPCHBIX CHCTEM.

48. CopOrust 1 €€ BHUIIBI.

49. Komnonmnsie pactBopbl. CTpoeHHE KOTOUAHON MHIEIUIBL.

50. Koarynsiys KOJJIOMIHBIX PACTBOPOB U (HaKTOPhI, €€ BBI3BIBAIOLIME.

51. THITEI OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIUIL.

52. Peaxuuu oxucnenus. Baxueillnie BOCCTaHOBUTEIH.

53. Peakunu BoccTraHoBieHMs. BakHenine OKUCIUTENH.




54. OKHCIUTETLHO-BOCCTAHOBHUTENbHAS TBOMCTBEHHOCTD.

55. DIIEKTPOXUMHYECKUE CUCTEMbI. DJICKTPOAHbBIE MOTCHIMAIBI U Psifl HANPSHKCHUH METaJlIOB.

56. Kopposus meTanioB u ee BUIBL.

57. Mertoabl 3aUTEL OT KOPPO3UU METAILIOB.

58. [onsatue xumuueckoil naeHTudukanuu. KayecTBeHHbIE peakuuy Ha MOHBI.

59. CocTaBiicHUE YPaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIMH, PeaKiMii HOHHOTO OOMEHa, THIPOJIn3a COJICH.

6.2. TeMbl NHCbMEHHBIX PadOT

PacuetHo-Trpadudeckas paboTa cTyIeHTOB 09HOH (GopMBI 00yUIeHNUS

PacuetHo-rpaduyeckas pabora (PI'P) na Temy «Xumudeckue pacuers». Llensto BermonHeHus PI'P sBiseTcs 3akperuieHre
TEOPETUUECKHUX 3HAHUH, BBIHOCHUMBIX Ha CAMOCTOSITENBHYIO PabOTy CTYACHTOB, HO3BOJISIOIIMX OCBOUTD CIICUAIBHBIC Pa3/ielIbl
JVCITUTIIAHEL.

Bemonnsiercs PI'P cTyqeHTOM HHANBHIYAIBHO 110 PYKOBOJACTBOM IIPETIOaBATENsl BO BHEAY JUTOPHOE BPEMSI, CAMOCTOSTEIBHO.
Cpok caaun 3aKOHYEHHOW pabOThI Ha MIPOBEPKY PYKOBOJMTEIIO YKa3bIBA€TCs B 3a1aHKU. [locie mpoBepKy U 10pabOTKH YKa3aHHBIX
3amevaHui, pabora 3ammiaercs. [Ipu monoxXuTenbHO OLEHKE BBIOIHEHHOH CTYJEHTOM paboTe Ha THTYJIBHOM JINCTE PaOOThI
CTaBUTCA - "'3a4TeHO".

6.3. Ilpouenypa oueHnBanus

B Teuenne cemectpa npoBosaTes 2 npomexyTodnsix korTpoist (ITK1, ITK2), coctosmmx 13 BOIPOCOB U 3a1ad, [0 IPOHACHHOMY
TEOPETUYECKOMY MaTepualy JeKUUN U NPAKTUUECKUX 3aHATHI.
Mo puctmnimHe Xumust GopMaMu TEKyIIEro KOHTPOJIS SBIISIOTCS:

TK1, TK2, TK3, TK4 - pemienue 3a1a4 1o npecTaBI€HHBIM BapHaHTaM 3aJlaHUH.

TKS - Bemmonunenue PI'P.

6.4. Hepeqem, BU/I0B OLICHOYHBIX CPEACTB

PacuerHo-rpaduueckas padora.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. Pekomenayemas quteparypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3armaBue

HSI[aTCJ'ILCTBO, ron

JI1.1 |Iamamosa O.1O.,

IIaraunena E.B.

Xumust: yaed. mocodue st CTy . 04. ¥ 33049, PopM 00yHd.
Harpasi. "JlecHoe meno”, "JlanamadTHas apxuTexTypa',
"DKOJIOTHS U MPUPOJIOTIONB30BaHKE"

Hosouepxacck, 2022,
http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=42
7808&idb=0

7.1.2. lonoJHHUTEIbHAS JTUTEPATYPA

ABTOpBI, COCTaBUTENN

3armaBue

W3nmarensCcTBO, TOI

JI2.1 |Iumkosuy E. /1.

OO0mas XuMusi: yaeOHO- METOAMIEeCcKoe ocobue

Kazans: M31-Bo KazaH. yH-Ta,
2014,
https://biblioclub.ru/index.php?
page=book&id=276360

JI2.2 | Anapues A. 1.,

KazakoBa A. A.

Xumus : cOOpHUK 3a7a4 U YIPaKHEHUH: yIeOHO-METOINIECKOe
rmocooue

HoBocubupck:
HoBocubupckuit
roCy1apCTBEHHBII
TEXHUYECKUIT yHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735

JI2.3 |YukanoBa E. C.,

Tonmoeanosa O. A.

OO0m1as 1 HeOpraHWYECKask XUMHSL: JTAOOPATOPHBIIH MPAKTHKYM

Omck: OMckuit
rOCyapCTBEHHBIN
yHusepcureT uM. ®.M.
JHoctoesckoro (OMIY), 2021,
https://biblioclub.ru/index.php?
page=book&id=688752

JI2.4 | EmenpsinoBa E. O.

OO0mas XUMUSL: IPaKTHKyM

JInnenx: JInneuxuii
roCy/1apCTBEHHBII
[I€1arOTUYECKUH YHUBEPCUTET
nmenu [LI1. CemenoBa-Tsn-
IIlanckoro, 2019,
https://biblioclub.ru/index.php?
page=book&id=577072




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

JI2.5 [CysopoB A. B., OOmas XxuMust: y4eOHHUK Cankr-IlerepOypr: Xumusaart,
Huxonsckuii A. B. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.3. MeTtoauyeckue paspadoTku
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBO, ron
JI3.1 |Mlanamosa O.10., Xumus: COOPHUK 33129 TSI CAMOCTOSATEIIFHON pabOTHI Hosouepxacck, 2018,
Jpososososa T.H. CTYZICHTOB [BCEX HaIpaBIICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0
JI3.2 | ApoBoo3oBa T.1., Xumus: 1a00paTOPHBIN MPAKTUKYM [UIS CTYJEHTOB BCEX Hosouepxkacck, 2018,
[Manamrosa O.1O., HaTpaBJICHHH http://biblio.dongau.ru/MegaPr
[Iatauneaa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI3.3 | HoBoYepk. HHX.- XuMUS: METOJUYECKHE YKa3aHHs MO MOJATOTOBKE K TEKYILEMY Hosouepkacck, 2019,
MEJIAOp. WH-T KOHTPOJTIO JIJISl CTY/ICHTOB BCEX HANPaBICHUN http://biblio.dongau.ru/MegaPr
Jouckoit 'AY ; cocr. oNIMI/UserEntry?
O.10. lTanamosa Action=Link FindDoc&id=29
9150&idb=0
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTu ""UnTepHeT"
7.2.1 MHGOPMAMOHHO-CIIPABOYHbBIE W TIOUCKOBBIC http://www.chem.msu.su/rus/elibrary/
CHCTEMEI
7.3 IlepeyeHb MpOrpaMMHOro obecrnevdeHus
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo6numen3nonnsii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeita»
7.3.3 Microsoft Teams [IpenocrasnsieTcs 6ecriaTHO
734 MS Office professional, CyO6munen3uonnsIii goroop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpetig»
7.3.5 AdobeAcrobatReader DC JIueH3nOHHBII IOrOBOp HA NPOTrpaMMHOE 0OecrieueHue st
MIepCOHATBHBIX KOMITbIoTepoB Platform
Clients PC_ WWEULA-ru_RU-20150407_1357
AdobeSystemsIncorporated (6eccpouno).
7.3.6 Opera
7.3.7 Googl Chrome
7.4 llepevyenb NHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 Bbaza ganneix OOO "UsgarenscTso Jlans" https://e.lanbook.ru/books
7.4.2 ba3zer ganabix OOO Hayunas a1ekTpoHHas http://elibrary.ru/
6ubnuoreka
7.4.3 basbr nanabix OO0 "Tpecc-Uupopm" (KoHCyapTaHT https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MO Y JISA)
8.1 2321 CrnenmambHOE IOMENIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
CpeACTBaMH O0YYeHHs, CIy KaIlluMHU AT IpeAcTaBIeHus nHpopmaru ayautopun: Habop
JIEMOHCTPALIMOHHOTO 000pyA0BaHus (TIEPEHOCHO#): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 5kpan HacTeHHBIH — | mT.; Y4eOHO-HANIAAHBIE TOCOOHS — 9 TIT.;
Hocka - 1 miT.; Paboumne mecra cTynenToB; Pabodee MecTo mpermoaBaress.
8.2 2313 CrnenunanbHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIIM3HPOBAHHON MEOENIBI0 M TEXHIYECKIMU

CpencTBaMu 00YYEHHUsI, CIy KaIlUMHU JJIsI IPEICTABICHHS HH(QOPMALIH OOJBIION ayTUTOPHH:
Habop neMoHCTpalmoHHOTO 000pyI0BaHUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mT., skxpan HacTeHHBIH — | WT.; Y4eOHO-HarIsAHBIe TocoOmns — 15
mrt.; PabGoune mecta ctyneHToB; Pabouee MecTo mpemnogaBaTes.




8.3 2305 [TomernieHne YKOMIUIEKTOBAHO CIICIHATHN3UPOBAHHON MEOEIBI0 M TEXHUUECKUMU CPENICTBAMU
00y4eHUsI, CITYKAIIUMHE JJIs IPEACTaBICHUs HH(GOPMALUK U OCHAILICHO KOMIIBIOTEPHOI TEXHUKOH ¢
BO3MOYKHOCTBIO MTOKITIOYCHUS K CeTH «IHTEpHET» U 00ECIIeYCHUEM JIOCTYIIA B AJIEKTPOHHYTO
nH(popMannoHHO-00pa3zoBatenbHyto cpexy HUMU lonckoit TAY: KommeioTeps: Mapoxk: Intel
Celeron 430 — 1 wrt.; Celeron 366 — 1 wrt.; Femoza — 2 mt.; Monutop VS — 1 mt.; MoHutop
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 wit.; Kadenpanbuas oubimoreka;

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

8.4 2102 CrienanbpHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIICUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpencTBaMH 00YYEHHUSI, CIy KaIllUMH JJIsI IPEICTAaBICHHS HH(OOPMAIIH OOJBIION ayTUTOPHH:
Habop neMoHCTpalmoHHOT0 000pyI0BaHus (IEPEHOCHOM): 9KpaH - | WIT., MpoeKTop - | mT., HeTOyK
- 1 mr.; Anmapar TBO — lmt.; Ammapar TB3 — 1 wt.; ITnura snexrpudeckas — 1 mr.; Ilnura
HarpesatenbHas ES-HA3040 — 1 mr.; Tazoananuzarop ['’XI1-3M — 1 wt.; Or"erymmrens — 1 mir.;
Benpo xonycHoe — 1 mT.; JlabopaTopHas nmocyna; PacTBOpbI peaKTHBOB, HEOOXOAMMBIX IS
BBITTOJTHEHHS JIAOOPaTOPHBIX paboT; AmNTedka ¢ MeauKaMeHTaMu — | mT.; Mebens maboparopHas;
Jocka MarHuTHO-MapkepHas - lmr.; CymmibHbli mkad - 1mT.; Becsl Texnoxumuueckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mir.; Paboune mecta ctynenroB; Paboune mecta
IIpeToAaBaTes.

9. METOIUYECKHE YKA3AHMUS U1 OBYYAIOIIUXCS ITO OCBOEHUIO JUCHUTIIMHBI (MOAY JIST)

1. INonoxxerne o Texymel arrecranmu obydaromuxcst B HUMU ITAY (BBexeHO B nedicTBHe mpuka3oM aupexropa Nell9 or
14 utons 2015 r.). / HoBouepk. umk.-menuop. uH-T JloHckoit 'AY .-Onekrpon. nan.- HoBouepkacck, 2015. - Pexxum poctyna:
http://www.ngma.su - 27.08.2016

2. XAMHUA : METOANYECKHE YKa3aHUS 10 ITOJTOTOBKE K TEKyIIeMy KOHTPOJIIO JUTS CTYICHTOB BceX HampasieHnit / HoBodepk. HHX.-
menuop. uH-T JJorckoit I'AY ; coct. O.10. Illanamosa. - HoBouepkacck, 2019.

2. ApoBoBo3oBa, T.M. Xumus: n1ad. npakrukyM ais cty. Bcex Hampasi./ T. U. JIpoBoBo3zosa, O. 1O. Illanamosa, E. B. [IsTHuLbHA ;
Hosouepk. unx.-menuop. uH-t Jlonckoii AY. - HoBouepkacck, 2018.

3. 6. [Mamamosa, O.}O. Xumust: ¢6. 3amaq st caMm. paboTthl cTyj. [Becex Hampasi.] / O. 0. Hlanamosa, T. Y. JIpoBoBo30Ba ;
Hogouepk. urx.-menuop. uH-T JJorckoit FAY. - HoBouepkacck, 2018.
4.3. XuMHS : METOJMYECKIE YKa3aHMs MO MOJIrOTOBKE K TEKYIIEMY KOHTPOIIO JJIsi CTyISHTOB BceX HampasieHuid / HoBouepk.

uHx.-Menuop. uH-T JJorckoit 'AY ; cocrt. O.10. Illanamosa. - HoBouepxkacck, 2019.
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