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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

4 3ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 42
caMocCTOsTebHas paboTa 66
4acoB Ha KOHTPOIb 36
Pacnipenesienne 4acoB TUCHMILIMHBI 110 ceMeCTPamM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henens 13 5/6
Bun 3anatui v | poo| vIo PIT
Jlexuyun 14 |14 |14 |14
JlabopatopHsbie 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 66 |66 |66 |66
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 144 | 144 | 144 | 144
Bupsl KOHTpONA B CeMeCTpax:
PacuerHo-rpaduueckas padbora 1 ceMecTp

OKx3aMeH 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 | TpeGoBaHus K NpeJBapUTe/IbHOI IIOAT0TOBKE 00y4al01erocs:
3.1.1 | 3uats:

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/IﬂeHTI/I(bI/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTEMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJIHUUYCCTBECHHO OIMMCBHIBATH PECAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCUYnThIBATH KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peammﬁ 1 UX HAIPABJICHHOCTb.

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIIEPpUMCHTA

3.2 | JucuumianHbl (MOAYJIM) M NPAKTHKH, VI KOTOPBHIX OCBOEHUE TAaHHOMH JUCHHUILUIMHBI (MOAYJIA) HEOOX0OAMMO KAK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O6mas sKoJIoTHs

3.2.3 | O3HaxoMUTeNbHAs MPaKTHUKA

3.2.4 |IlouBoBenenue

3.2.5 | ®usuka

3.2.6 | I'eonorus

3.2.7 | 'eoskonorus

3.2.8 | Yuenne o cdepax 3emin

3.2.9 | ®uzuka okpyxaromiei cpebl

3.2.10 | Xumus oKpy»Karoeil cpeasl

3.2.11 | Hay4uHo-uccnenoBatenbsckas padoTa (oydeHIe IepBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIECKOH paboThI)

3.2.12 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUl, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarenbckast pabota (HHP)

3.2.16 | CucreMHBIA aHANIHU3 U ONTHUMM3AIIMS PEIICHUN

3.2.17 | Texaonoruueckasi (IPOSKTHO-TEXHOJIIOTHIECKast) MPaKTHUKA

3.2.18 | Xummueckne v HU3NKO-XUMHUICCKIAES METO bl aHATH3a

3.2.19 | 3ammrTa BEITYCKHOW KBanU(UKAIIMOHHOM pabOoTHI, BKIIFOUAs MOATOTOBKY K IPOIEType 3allUThl U IPOLEAYPY 3alUThI

3.2.20 | Xumudeckre u (GU3UKO-XUMHIYECKIEe METOIBI aHAIII3a OKPY KaroIIeH Cpe bl

4. KOMIIETEHIIMU OBYYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIUILIMHBI
(MOJY.JIST)

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

OIIK-1.1 : JleMOHCTpHUpYET 3HAHUE OCHOBHBIX 3aKOHOB MAaTEeMAaTUYECKUX U €CTECTBEHHBIX HAYK, HEOOXOAUMBIX JIJISI PEIICHHSI
TUTIOBBIX 3a]1a4 MPOGECCUOHATBHOMN e TEIbHOCTH

OIIK-1.2: HCHOJ’IBSyeT 3HaHUA OCHOBHBIX 3aKOHOB MAaTEMATHUYCCKNX U €CTECTBEHHBIX HAYK JUIS PEIICHUA CTAaHAAPTHBIX 3a1av
OpraHu3anuu U BEACHUA JICCHOTO X03ﬂﬁCTBa, HCII0JIb30BaHUs JICCOB




5. CTPYKTYPA U COAEPKAHUE JUCLUIIIMHBI (MOLY.JIS)

Kon HaumeHnoBanne pa3neioB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | HHuTepaxr. IIpumeuyanne
3aHATHSA TeM /BUJA 3aHATHSI/ Kypc
Pa3znes 1. 1. OcHOBHBIE 3aKOHBI
XHMUU.

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

JI2.5J13.1
JI3.3
21
Paznea 2. 2. Ctpoenne aToma.
Ilepuonuueckas cucrema
iemenToB JI.U. MenaeneeBa.

2.1 Crpoenne aroma. CoBpeMeHHast 1 2 OIIK-1.1 JI1.1J12.1 0
MOJIENIb COCTOSIHUS JIEKTPOHA B 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 J12.2
CHUCTEMAaTHKa XUMHYECKUX JI2.5J13.1
a1eMeHToB. [lepuonuyeckas JI3.3
CHCTEMA 3JIEMEHTOB U U3MEHEHHE 21
CBOMCTB 271eMEHTOB. THUIIBI
XUMHUYECKHX CBSI3eH U UX
xapakrepuctrka. CTpoeHue u
CBOMCTBA MOJIEKYJI
Mp/

Paznen 3. 3. XumMnueckasi CBSI3b U
CTPOEHHE MOJIeKY.JI.

3.1 XuMHYecKast CBSI3b M CTPOCHHUE 1 2 OIIK-1.1 JIT.1J12.1 0
MOJIEKY L 2.2
Tunbr XUMHYECKOU JI2.5J13.1

CBSI3H: KOBaJICHTHAs, JI3.3
WOHHAasi, BOJOPOAHAS, o1
Metannudeckas. CTpoeHue
MoJIeKy1. Bnusnue tuna
XAMUYECKOH CBSI3H Ha
CBOICTBa BEILECTB.
/Jex/

3.2 CrpoeHue atoMa. XuMHYECKast 1 1 OIIK-1.1 JIL.1J12.1 0
cBs13b. CTpoeHHe aToMa U J2.2
CHCTEMATHKA XUMUYECKUX JI2.5J13.1
aneMeHTOoB. [lepuonuyeckas JI3.3
cUcTeMa 3JIEMEHTOB U U3MEHEHHE 31

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

Mp/

Paznen 4. 4.IHepreruxa
XHMHYECKUX MPOIEeCCOoB.




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

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

ITpunnun Jlelllarense,
CMELICHUE paBHOBecHs.(A
KOHKPETHBIX CUTYyalUil)

/JTex/

4.2 DHepreTuka XUMUYECKUX OIIK-1.1 JIL.1J12.1
npoueccoB. Pacyer sHTANIBIINN 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/ J2.2J12.3
JI2.5713.1
JI3.2J13.3
€|
Pazgen 5. 5. Cxopocth
XHMHUYECKUX peakuuii u
XHMMHUYecKoe paBHOBecHe.

5.1 Kunernka xumudeckux OIIK-1.1 JIL.1J12.1
npoueccoB. Pacuer ckopoctu 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
xuMmu4eckoe paBHoBecue /J1ab/ J2.2J12.3
JI2.5713.1
JI3.2J13.3
31
Pa3zneu 6. 6. Bona. O0mas
XapaKTepHCTHKA PACTBOPOB.

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

HEDJIEKTPOJIUTOB u
3JIEKTPOJIUTOB. 3aKkoH

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

/JTex/

6.2 OO1mas xapakTepucTuka OIIK-1.1 JI.1J12.1
pacTBOpoB. PacueT KOHIIEHTpaLuu 2.2
pactBopos /IIp/ JI2.5713.1

JI3.2J13.3

o1




6.3 IIpuroroBnenue pacrsopa OIIK-1.1 J.1J12.1
3alaHHO# KOHIIeHTparuu. /J1a6/ J2.2J12.3
2.4
JI2.5713.1
JI3.2J13.3
31
Pa3zpnes 7. 7. PacTBOpbI
3J1eKTPOJIUTOB.

7.1 PacTBOpBI 371€KTPOIUTOB. OIIK-1.1 JI1.1J12.1
DneKTpoNuTHYeCKas 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 .2
pacTBOpoB (pelieHue JI2.5J13.1
CUTYallMOHHBIX 3aJau). JI3.3
Mp/ 31

7.3 Peakiuu B pactBopax OIIK-1.1 JI1.1J12.1
JJIEKTPOJIUTOB. J22J12.3
/J1ab/ 2.4

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

7.4 CBolicTBa pacTBOPOB. OIIK-1.1 JI.1J12.1
Konnurarusaeie cBoiicTBa J12.2
pacTBopoB (perieHue JI2.5713.1
CUTYallMOHHBIX 3a]1a4). JI3.3
Mp/ 21
Pa3zpea 8. 8. lucnepcunie
CHUCTEMBI M KOJLJIOUTHbIE
PacTBOpBLI.

8.1 JlucnepcHbIe CUCTEMBI. OIIK-1.1 JIL.1J12.1
Krnaccudumkanus no creneHu 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
J12.3712.4
JI2.5713.1
JI3.2J13.3
31

Pazneu 9. 9. OkuciauresibHO-

BOCCTAHOBHUTEJIbHBIE PEAKIUH.

OcCHOBBI J1IEKTPOXUMUH.

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

Kopposus metamnos. 3ammra oT
KOPPO3HH.

DNEKTPOIIn3.

/JTex/

9.2 Peakiun oxucienus- OIIK-1.1 JI1.1J12.1
BoccTaHOBJIeHUs /J1ab/ 2.2

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

31




9.3 OCHOBBI  JIEKTPOXUMHUH. 1 2 OIIK-1.1 J.1J12.1 0
CocraBieHue JI2.5J13.1
OKHUCJIUTENBHO- JI3.3
BOCCTAHOBUTEIIbHBIX PEAKLIUN. 31
DJEeKTPOJIn3 PacIUIaBOB U
pacTBOpOB
Mp/
Pazpen 10. 10. Xumuyeckas
uaeHTHUKANMA
10.1 N3ydenune TeopeTHUecKux 1 33 OIIK-1.1 JI1.1J12.1 0
BOIIPOCOB, BHITIOJTHEHHE JI2.5J13.1
TEOPETUYECKUX 3a/laHUMH, peIlICHUE JI3.3
3amad. /Cp/ 21
Pa3zpen 11. 11. KoMmmiekcHbIe
coelMHeHusl
11.1 N3yueHne TeopeTHIecKux 1 33 OIIK-1.1 JI.1J12.1 0
BOIIPOCOB, BBINOJIHEHUE 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 JI2.5J13.1
B (hopme sK3aMeHa. /Ox3ameH/ JI3.3
21

6. ®OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpo/1bHBIE BOIPOCHI 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

SK3AMEHALIMOHHbIN BUJIET Nel

I. . OCHOBHBIE 3aKOHBI XUMHHU: 3aKOH COXPAHEHHUSI MAacChl U SHEPIUH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLLUEHUH, 3aKOH HKBUBAJICHTOB
OIIK 2, 8 6amioB
2. Koppo3sust MeTanoB u e€¢ BUJBL. OIIK 2 3 6anna
3.Hanucate ypaBHEHUS peaKIHii:
a) OKHUCIJIEHUS] — BOCCTAHOBJICHUS (YKa3aTh OKUCIIUTENb U BOCCTAHOBUTEID):

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

Pb(NO3)2+KI— OIIK 2 3 6amia

B) ruaponm3a (ykasats pH):

K2CO3+HOH OIIK 2 3 6amna

Kpurepun onenxm™*:

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

- UTOTOBAs OIIEHKA YPOBHsI OCBOCHHS KOMIIETCHIIMH B paMKaX M3y4aeMOW NUCIMILIMHBI BBICTABISIETCS 110 CyMMeE OaJuIoB,
HaOpaHHBIX CTYICHTOM B TEUCHHE CEMECTpPa, BKITI0Yast SK3aMECHAIIHOHHBIE:

- «otuyHo» - 90 — 100 Gamnos;

- «xopomo» - 75 — 89 Gannos;

- «YIOBJIIETBOPUTEIBHO» - 60 — 74 OGauios,;

- «HEYIOBJICTBOPUTENEHO» - MeHee 60 6aioB;

CocraBuTelnb (O.10. [anamosa)

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

(momuch)
« » 20 r
Bunets nepecMoTpeHs! Ha y4eOHBIH ro/1 Ha 3aceganuu Kadeapsl, MpoTokod Ne ot 201 r.
3aBenyronmii kadeapoi (T.N. dpoBoBo30Ba)

(TomucE)

THUTIOBBIE KOHTPOJIBHBIE 3ATAHVS1 NJIM MHBIE MATEPHAJIbI, HEOBXOIUMBIE JIJIS1 OLEHKH 3HAHMUIA,
YMEHNH, HABBIKOB U (MJIN) OIIBITA JEATEJIBHOCTU




TEKVIIIUN KOHTPOJIb Ne 1
BAPUAHT Ne 1

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:
H3BO3, NaH2PO4

2.1 r IByXBaJ€HTHOTO METAJlIa BEITECHSAET U3 PACTBOPA
MeHOM conu 2,61 T Menu. Beruucnute S5KBUBalIEHTHYIO

U aTOMHYIO MacChl U HA30BUTE METaJLJl, €CJIA SKBUBAJICHTHAS
Macca Menu paBHa 31,8 r/MoJIb.

BAPUAHT Ne 2

1. PaccunTaTh SKBUBAJICHTHYIO Maccy CICIYIONIMX COCTUHCHUI:
P205, CaOHNO3

2. BeruucnuTe 9KBUBaJICHTHYIO MacCy MeTallia, €CIH €ro OKCUI
conepxur 19,66 % kucnopona.

BAPUAHT Ne 3

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

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

BAPUAHT Ne 4

1. PaccunTtaTh SKBUBaJICHTHYIO MacCy CIEIYIOIINX COeTUHEHUI:
PbS, CuOHCI

2. OmpezaenuTe YKBUBAJICHTHYIO MacCy MeTalia, eClid

€ro coeuHeHue ¢ GTOpoM comepkut 87,5 % meraia.
OkBHUBaneHTHas mMacca ¢propa paBHa 19 r/Moib.

BAPHUAHT Ne 5

1. PaccunTtaTh SKBUBAJIEHTHYIO MacCy CJEIyIOIINX COeIUHEHUI:
Si02, K2HPO4

2. W3 2,4 r metana nosryueHo 4,8 T cyibduaa MeTamia.
OKBHUBaJNEHTHas Macca cepsl paBHa 16 r/monb. Haiinure
SKBUBAJICHTHYIO Maccy MeTajuia.

BAPUAHT Ne 6

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

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

BAPUAHT Ne 7

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIHHCHHUI:
HNO3, Fe(NO3)3

2. OzHO U TOXKE KOJIMYECTBO MEeTaJula pearupyer 06e3 ocraTka

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

BAPUAHT Ne 8

1. PaccuntaTh SKBUBAJICHTHYIO Maccy CIEIYIOLUIMX COCTUHEHUI:
NH4Cl, MgOHBr
2. Ha mefitpammsanuro 19,6 r kiuciaoTs Tpedyercst 16 T

TUAPOKCHUa HaATpUs. OnpeneJmTe OKBUBAJICHTHYIO MAacCCy KHCJIOTBI.

BAPUAHT Ne 9

1. PaccuntaTh SKBUBAJICHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:

Makc.6amr

Makxkc.6amn

Maxkc.6amn

Makc.6amn

Makc.6amn

Makc.6amn

Makc.6amn

Makc.6amn

Makc.6amn




H2S04, NaHSi03 2
2. IIpu cxxuranuu 1,8 r TpeXBaJIEHTHOTO MeTalIa MOJdy4YeHo 3,4 r
ero okcuna. HalimuTe SKBHBaJICHTHYIO M aTOMHYIO MAcChl MeTaa. 3

BAPUAHT Ne 10

Maxc.6amn
1. PaccunTtaTh 3KBUBAJICHTHYIO MacCy CJEIyIOIINX COeIUHEHUI:
Zn(OH)2, FeSO4 2
2. OmnpenenuTe SKBUBAICHTHYIO Maccy Metaiuia, 0,12 r kotoporo
BBITECHSIOT U3 KUCIOTH 112 Ml BOJOpOAa, U3MEPEHHOIO IPU H.Y. 3
Kpurepuu onenku:
- OIIEHKA «OTJIMYHO)» BBICTABIIACTCS CTYJICHTY, €CIIN OH Habpan 5 6amioB
- OILIEHKA «XOPOIIIO» BBICTABIAETCA CTYJICHTY, €CIIU OH Habpain 4 6anioB
- OLICHKA «YJIOBICTBOPUTEIIEHO» BBICTABIISACTCS CTYICHTY, €CIIM OH Habpai 3 0auioB
- OIIEHKA «HEYIOBIETBOPHUTEIHHOY» BBICTABILACTCS CTYICHTY, €CIH OH HaOpax MeHee 3 0aJioB.
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, conepxariem 0,053 xr KCI B 0,5 1 pactBopa,
TUIOTHOCTB 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 r Bemiectsa?
4
2 Berancnnts MomsipHOcTh 10 %-HOro pactBopa Na2SO3, miotHOCTh KoTOporo 1,05 r/mi. 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-cTRIO 1,09 /ML 6
BapuanT Ne 5
1 B kaxo#t mMacce Bogwl cieayet pactBoputh 30 T KBr, 94To0bI mo-my4nTh pacTBop ¢ MaccoBoi moineit KBr, paBHoit 6 %.
4
2 Brruncnuts HopManibHOCTE 10 %-Horo pactBopa Na2SO3, mior-HocTh KoToporo 1,05 r/min. O6beM pacTBopa paBeH 1
I 6
Bapuant Ne 6
1 Kakas macca xmopuna 6apust conepxurcs B 0,1 m 0,1 H. pacTBo-pa?
4
2 Beruncnuts MonspaocTh 10 %-HOro pactBopa kapOoHaTa HaTpus, INIOTHOCTH KoToporo 1,08 r/mm. O0weM pacTtBopa
paBeH 1 1. 6
Bapuant Ne 7
1 Boruncnute HOpManbHYHO KOHIeHTpaluo pactBopa K2S04, B 0,02 1 kotoporo coaepxurcs 1,74 r pacTBOPEHHOTO
BEII[ECTBA.
4
2 Kaxoi#t 06wem 2 H. pactBopa H2S04 notpebyercst st 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 [TnotaoCTE 10 %-HOTO (10 Macce) pactBopa Na2SO4 pasna 1,091 r/mi. PaccunraTh MOJISITBHOCTH 3TOTO PAacTBOpA. 6
BapuanT Ne 9
1 N3 400 T 20 %-Horo (M0 Macce) pacTBopa MpH OXJIAXKIS-HUHM BBI-IEMIOCh 50 T pacTBOPEHHOTO BemecTBa. Yemy paBHA
MaccoBasi J10Jisl 3TOTO BEIIEeCTBAa B OCTABLIEMCS] pacTBope? 4

2 Boruuciuth MaccoByio o0 ruapokcuaa Hatpus B 9,28 H. pactBope NaOH, mnotHoctsio 1,310 r/mi. 6




BapuanT Ne 10

1 Kakoii 06wem 0,05 . pactBopa KNO3 moxxHO momydnuts u3 100 M 1 H. pactBopa? 4
2 ITnotHOCTE 15 %-HOTO (110 Macce) pactBopa H2SO4 pasra 1,105 r/mi. BerucnanTs MONSIBHOCT 3TOTO
pacTtBopa. 6

Kpurepuu onenku:

- OLIEHKA «OTJINYHOY BBICTABIIACTCA CTYCHTY, ecii OH HabOpain 10 6annoB

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

- OLICHKA «YIOBJICTBOPUTEIILHO)» BBICTABISIETCS CTYICHTY, €CIIM OH Habpan 6 OamuioB
- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISIETCS CTYACHTY, €CIIM OH HaOpaa MeHee

TEKYLLIWN KOHTPOJIb Ne 3
BapuanT No 1

6 6amos.

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

a) AICI3 + AgNO3 —
6) CH3COONa + HCl —
B) K2CO3 + H2S04 —

2. Hannmmre ypaBHEHHsI PEaKIHii B MOJIEKYJISIPHONW U HIOHHO-MOJIEKYJIAPHOH (opme.

VYkaxute cpeny pactBopa u pH:
a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

BapuanT No 2

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

a) CuSO4 + Na2§ —
6) KOH + HNO3 —
B) CaCO3 + HCl —

2. Hanmmmmre ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIPHOH (opme.

Yxkaxure cpeny pactBopa u pH:
a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —
BapuanT Ne 3

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

a) FeSO4 + KOH —
0) NH4Br + NaOH —
B) K2S + HNO3 —

2. Harmummre ypaBHEHHS PeakUi B MOJICKYJISIPHOI U HOHHO-MOJICKYJISIPHO# (hopme.

Yxkaxure cpeny pactsopa u pH:
a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuant Ne 4

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

a) CaCI2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI —

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

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

4,5

Bapuanr Ne 5

. Ykaxure cpeny pacrsopa u pH:

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

a) Na2SO4 + BaCI2 —

6) KCN + HCl —

B) (NH4)2S0O4 + KOH —

2. Hannmmure ypaBHEHHsI peak1ii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuant Ne 6

. Ykaxure cpeny pactBopa u pH:

4,5

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

a) FeCl2 + Na2S —

4,5

4,5

4,5

4,5

4,5

4,5

4.5




6) CH3COOK + H2504 —

B) CaCO3 + HNO3 — 4,5
2. Hammmure ypaBHEHUS PEaKIMid B MOJICKYJISIPHOW M HOHHO-MOJICKYJISIpHOH opMme. Ykakute cpeny pactBopa u pH:

a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH — 4,5

Bapuanr Ne 7

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

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH — 4,5

2. Hanmmmre ypaBHeHHs peakUyii B MOJICKYJIIPHOM U HOHHO-MOJIEKYJISIpHO# (opMe. YKaxkure cpey pactBopa u pH:

a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH — 4,5
BapuanTt 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. Hanmimure ypaBHEHHS peakiiiii 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-MOJIEKYJISIpHOI (hopme:

a) CuSO4 + NaOH —

6) NaOH + H2S04 —

B) CaCO3 + HBr — 4,5
2. Harmmmmre ypaBHEHHS Peakiyii B MOJICKYJIIPHOI 1 HOHHO-MOJICKyJISIpHO# (hopme. Ykaxute cpeny 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-MOJIEKYJIIPHOH (opMe:

a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2SO4 + NaOH —

B) HI + KOH — 4,5
2. Harmmwure ypaBHEHUS peaKIiii B MOJIEKYJISIPHOW M HOHHO-MOJIEKYJISIpHOH opMe. Ykaxkute cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCl2 + HOH — 4,5

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTYCHTY, €CIIM OH Habpain 9 6ajuio

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

- OLIEHKA «YyIOBJICTBOPUTEIBHOY BBICTABIIACTCS CTYCHTY, €CII OH Habpai 5,4 6aios

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

TEKYIUI KOHTPOJIb Ne4
BAPUAHT Ne 1

Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUThH KOG DUITHECHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEIh
a) NaBr + PbO2 + H2SO4 —PbS0O4 + Na2S04 + Br2 + H20 3
0) CI2 + KOH — KCI + KCIO3 + H20 3
OmnpeenuTe TUII IPUBEICHHBIX BBIIIEC OKUCIMTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA

BAPHAHT Ne 2
Makc.6amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUThH KOG DUITHECHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEIh
a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20 3
0) K2SO3 — K2S04 + K2S 3
Omnpeenute TUI MPUBEICHHBIX BBIIIE OKUCIHTEILHO-BOCCTAHOBUTEIBHBIX PE-aKIIUii




BAPUAHT Ne 3

Makc.6amn
Ha ocHOBaHHMHM 3NIEKTPOHHBIX YPaBHEHUH PacCTaBUTh KO3 PUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20 3
0) 12 + KOH — KIO3 + KI + H20 3
OnpezenuTe THIT TPUBEACHHBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PE-aKIUi
BAPUAHT Ne 4
Maxkc.6amn

Ha ocnoBannu OJICKTPOHHBIX ypaBHeHI/II‘/‘I pacCTaBUTh KOS(b(i)I/IHI/ICHTBI, YKa3aB OKHUCJIMTCIIb 1 BOCCTAHOBUTCIIb

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

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

BAPHUAHT 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 TPUBEACHHBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIbHBIX pe-axunﬁ

BAPUAHT Ne 6
Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHHH PACCTaBUTh KOI(D(PUITUEHTHI, 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 IIPUBCACHHBIX BbIIIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pe-aKI.IPIfI

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

a) PbO2 + HCl1 — PbCl2 + CI2 + H20 3
6) HIO3 + HI — 12 + H20 3

Onpeﬂeane THI MTPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIILHBIX pe-am_u/lﬁ

BAPUAHT Ne 9
Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KOI(D(PUITUEHTHI, YKa3aB OKHCIUTENb H BOCCTAHOBHUTEIb

a) KMnO4 + HCIl — CI2 + MnC12 + KCl1 + H20 3
6) HC103 —ClO2 + HCIO4 + H20 3

Onpeznenure TUII IPUBEACHHBIX BbIIIE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PE-aKIUil
BAPUAHT Ne 10

Makc.6amn
Ha ocHOBaHMU 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO (PHUIIUCHTHI, yKa3aB OKUCIHUTENb 1 BOCCTAHOBHUTEIb




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

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

Kputepuu onenku:

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

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

- OLICHKA «YIOBJICTBOPUTEIILHO)» BHICTABISIETCS CTYICHTY, €CIIH OH Habpan 4 OayuioB

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

TEKYILUN KOHTPOJIb Ne 5 — Beimonsenue PI'P

Pacuerno-rpaduaeckas pabora (PI'P) Ha Temy «Xumndeckue pacaers». Llensio Bemonnenus PI'P sBnsa-eTcs 3akperuieHne
TEOPETHUYECKIX 3HAHUI, BRIHOCHMBIX Ha CAMOCTOSITENIFHYIO paboTy CTyICHTOB, TO3BOJISIOIINX OCBOUTH CHEIHATIBHBIC Pa3/IeIIb
JUCHUIIUHBL

ITPOMEXXYTOYHBI KOHTPOJIb Ne 1

Bapuant Ne 1

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (hopMyiy anementa Ne 85. HazoBuTe 3TOT 3lE€MEHT U yKaXKHTe, B KaKOM IHEpHOJE,
TpyMIe ¥ NOATPYIIE OH HAXOAUTCA, K KAKOMY CEMEMCTBY OTHOCUTCS M Ha KAKUX SHEPIeTHUECKHX YPOBHSIX U MOLYPOBHSX
HaXOJATCS €r0 BaJICHTHBIE 3JICKTPOHBI.

2. UYro Takoe o- u 7- cBA3u? M300pa3uts reoMeTpuyeckyo cxeMmy obpazoBanus Moiekyn H2 m N2. CkoJbko ©- U 7- CBSI3eH
B TUX MOJIEKyJax?

3. TemnoBoit 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 YBEITMYUTH CKOPOCTh PEAKLIUHU 2802 (1) + 02 (1)
— 2S03 () B 27 paz?

5. BerunennTs TeMnepatypHbId K03 (GUINEHT CKOPOCTH PEaKIWH, CIIH MPH MOBBIIICHUH TeMmepa-Typsl Ha 40 °C peakuus
yckopsercs 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 rpadHUecKyro CXeMy pacIpeesieHHs ero JIeKTPOHOB IO
BHCPFCTI/I‘-ICCKI/IM S{qeﬁKaM B HOpMaJ'IBHOM nu B036y)KZ[eHHOM COCTOAHUAX. Ka]( BJIUSICT CTCIICHBb B036y)KI[CHI/I$I BHGKTPOHOB 1710)1a Ha
€ro BaJICHTHOE COCTOSHHUE?

2. Kakue TuIbel Xumuyeckoil CBsi3u UMEIOT MecTo B Moiiekynax CO2, Cl12? M300pa3uTh reoMeTpude-ckoe CTpOCHUE
MOJIEKYJI U CXEMBI IIEPEKPBIBAHUS SJICKTPOHHBIX 00JIAKOB.
3 PaccunTats sHTaNBmMIO 00pa3oBanmsa HCI, ncxons n3 TepMOXMMHYIECKOTO yPaBHEHUS

4 HCI (r)+ O2(r) = 2 H20(r) + 2 CI2(1),
ecin AHx.p. = -114,2 xJl)x, AHH20(r) = -241,8 xJI>x/M0ib

4. Kak u3zmenwurcst ckopocts o6patHoi peaknuu N2 (1) + O2 (1) [1 2NO (r), eciiu yBeNMYNTh aBJICHUE B 2 pasa, a
TeMIIepaTypy OCTaBUThb IOCTOSIHHOU?

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

6. B xakoM HamnpaBIEHUM CMECTUTCSI PABHOBECUE PEaKLUU

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

a) TIpY TOHKCHUHU TEMITEPaTyPBI;

0) Ipy MOHVKEHHUH JTaBJICHUS?

Hanmmmre BeIpaskeHHe KOHCTaHTHI PAaBHOBECHSI 9TOH PEaKIUH.

Bapuant Ne 3

1. Kak u3MeHsIoTCA CBOMCTBA P- 3JIEMEHTOB C YBEIUUYEHUEM 3apsIOB sIEp UX aTOMOB:

a) B IIpeJieNax AaHHOTO Nepuoja; 6) B mpeaenax JaHHOU rpynmbl. OTBET MPOUIITIOCTPUPOBATH IPU-MEPAMH.

2. Kaxk o6pasyercst nonHas cBs3p? Kakie 3meMeHTHI ciocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH MpH-MepHI.

3. CKOJIIBKO TEIIOTHI BBIACIUTCS NpHU OKucieHun 103 1 aMMuaka, U3MEPEHHOIO IIPU HOPMAJbHBIX YCJIOBHSX, I10 PEAKIMH:
4NH3 (r) + 502 (r) = 4NO (r) + 6H20 (r), AH° =-904,8 kJl:x

4. Kak usmenurcs ckopocth npsimoii peakiuu 2CO (1) + O2 (1) [1 2CO2 (T), ecnu AaBJICHUE B CUCTEME YBEJIUYHUTh B 4

paza?

5. BeruncnuTs TeMneparypHbId K03(DGHIUEHT CKOPOCTH PEeakUUy, eCIU MpHU MOBHIIIeHHH Temmepa-Typsl ¢ 10 °C o 70 °C

CKOPOCTb pPeakluy Bo3pocna B 729 pas.

6. KakxuMy M3MEHEHUSIMH TEMITEpaTyphl, JaBJICHUS W KOHIICHTPAIIMH IPOAYKTOB PEAaKIIMH MOXKHO CMECTHUTH PaBHOBECHE B

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




Bapuant Ne 4

1. Kakue smeMeHTHI IepHoIuYecKol CHCTEMBI TIPENCTABISIIOT CO00IT caMbIif aKTHBHBIN METaJUl M CaMBIil aKTHBHBIH
HemeTamn? JlaTh 0OBSICHEHUS U COCTAaBHUTH MOJHBIE 3JICKTPOHHBIE (POPMYJIIBI THX AJIEMEHTOB.
2. Nzobpas3uts crpykrypubie Gopmyinsl coeaunennii K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTelle-HU OKUCIEHHOCTH
3JIEMEHTOB B 3TUX COeMHEHUAX? Kakue THUIIBI XUMHYECKHX CBA3EH UMEIOT MECTO B UX MOJIEKynIax?
3. BbramcnnTh, CKOJIBKO TEIUIOTH BRIACTUTCS MPH 00kure 1 kT Cynbduma MHHKA IO PEaKINH:

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

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

0) pu MOHMXEHUU TEMIIEPATYPHI;

B) NIPH NOBbIIIEHNH KoHIIeHTpauuu CO2?

Bapuant Ne 5

1. W300pa3uth pacrpeneneHue 3JIeKTPOHOB N0 KBAaHTOBBIM S4YelKaM B aToMax aproHa, Kaiblws, docdopa.

2. [IpuBecT pUMep MOJEKYIBI C Sp2- THOPUAN3AIUEH AIEKTPOHHBIX 00JIakoB. Kakol yroia Mexmy CBS3SMH B OTOU
Mornekyne? 300pa3uTs ee IpOCTPAHCTBEHHYIO CXEMy

3. OnpenenuTb SHTATBIUIO 00pa3oBaHus CS2, UCXO U3 yYpaBHEHHUS

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

4. Kak u3MeHHTCS CKOPOCTh peaKIuu 2NO (1) + CI2 (r) [1 2NOCI (1) IpU yBEIMYeHUU KOHLEeH-Tpauuu NO B 2
paza?

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

KO3 PUITHEHT CKOPOCTH peaxiuu paBeH 37

6. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

N2 (r) + 02 (1) [1 2NO (1), AH® > 0
a) MIpH NOBBIIICHUU TEMIIEPATYPHI;
0) py MOHMKEHUU AAaBJICHHUS?
Hanumute BeIpayKeHHE KOHCTAHTHI PABHOBECHS ATON PEaKIUH.

Bapuant Ne 6
L. BasieHTHBIE 37IEKTPOHBI aTOMOB 3JIEMEHTOB OIMCHIBAIOTCS (POPMYIIaMH:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH JIEMEHTHI X COCTaBBTE MOJHEIE 3JICKTPOHHEIE (POP-MYIIBI HX aTOMOB.
2. ITpuBecTH mpUMeEpHI MOJIEKYN BEINECTB, B KOTOPHIX aTOMBI COCIMHSINCH ObI KOBAJICHTHOH MOMSPHON M HEMOJIIPHON
CBsI3b10. 1300pa3uTh CXeMbI CTPOSHHUS ITHX MOJIEKYIL.
3. Berancnuts sHTanenuio obpasoBanus nponana C3H8 ucxons U3 ypaBHEHHUs €ro cropaHus

C3H38() + 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 peakiuu  2NO (1) + O2 (r) — 2NO2 (r), ecinu KOHIICHTpa-IIMM BEIECTB
cocraBisttot: [NO] = 0,02 monb/i; [02] = 0,03 Moms/it;
[NO2]=0,01 monb/n

5. BorancnuTh TemnepatrypHblid K03 QUIUEHT CKOPOCTH peakuuH, el NpH MOBBIIIEHUH TeMmie-paTypsl Ha 30 °C
CKOpPOCTb Peakluy Bo3pocia B 64 pasa.
6. Kaxumu u3MeHEHMSIMU TeMIIEpaTypbl, JaBleHUs U KOHLEHTpanuuu [O2] MOXXHO CMECTUTh BIIPaBO PAaBHOBECHE PEaKIIUU

2S02 (r) + 02 (r) [12S03 (1) + Q ?

Kputepuu ouenku:

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

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

- OLICHKA «YIOBJICTBOPUTEIBLHO)» BHICTABISIETCS CTYACHTY, €CIIHM OH Habpan 9 Oamios

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

[TPOMEXYTOYHbII KOHTPOJIb Ne 2

Bapuant Ne 1

1. [laiiTe ompeneneHue pacTBopa, paCTBOPUTENS, PACTBOPEHHOTO BemiecTsa. OrnpesiesnTe pacTBOPU-TEIb U PaCTBOPEHHOE
BEIIIECTBO B pacTBOpE, IOIyIeHHOM IpH cMenmBanuy: a) 100 T Boaer u 200 T caxapa; 6) 200 r Bogs! u 100 r aneToHa.

2. Kak obecrieunts ycioBus, 3ameanstomue rugponus? Kak yckoputs ruaponu3?

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

4. PactBop, B 200 M1 KoTOpOTrO HaXOAWTCS 3 T HeanmekrposnuTa, obnanaer nmpu 20 0C ocmorndecknM paBierreM 500 xla.

Omnpenenure MOJIEKYSIPHYIO MacCy BEIIECTBa.
5. Ha ckonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHust Bofbl, ecnu B 300 r Boabl pactBoputh 27 r nimoko3sl COH1206?




D0ynnnockonuueckas KoHctanrta Boasl E = 0,52 °C.
6. PactBop, conepxkammii 0,265 r Na2CO3 B 100r Boubl, kpuctamusyercs npu temneparype -0,13 °C. Beiuncnurhb
Kaxyurytocs creneds nucconnanuu Na2CO3 B atom pactBope. Kprockonuyeckas konctanTa Bojsl K = 1,86 °C.

Bapuant Ne 2

1. Kak u3Mensiercss pacTBOPUMOCTh ra3oB B KUIKOCTSX C MOBBIIEHUEM Temreparypbl? C MOBbIIIE-HUEM J1aBICHUS?

2. UYro Takoe 3JIEKTPOIUTHUYECKass AUCCOIMAINA M KaK 3aBHCHT JTOT IPOIlecC OT HOHM3HUPYIOMIEH CHIIBI PaCTBOPHUTEINS H
XapakTepa XMMAYECKO! CBSI3U B MOJIEKYJIE dJIEKTPOInTa?

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

4. Brruncnuth ocMoTHYECKOE JaBI€HHE PacTBOpa, coaepskamiero B 1,4 i1 63 r rmoko3slt C6H1206 npu 0 °C.

5. BerumenuTs TeMmneparypy KpHCTALIH3aLUH pacTBopa, cofepskamero 20 T caxapa C12H22011 B 400 r BossI.
Kpuockonuueckas koncranta Boabsl K = 1,86 °C.

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

n3oToHmYeckuit ko3dpunment. EH20= 0,52.

Bapuant Ne 3

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

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

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

5. Beruucnute Temneparypy 3amepsaHusi pactBopa, conepxamiero 20 r caxapa C12H22011 B 400 r Bogsl. KH20=1,86

6. BeranennTs kKaxyImryrocs cTeneHs auccormanym xiuopuna kamus KCl B pactBope, comepxkamieMm 4,47 r KCI B 100 r Boxsl,
€CJIN 3TOT PacTBOp Kpuctayuuzyercs npu -2 °C. Kpuockonuueckas koncranta 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 I1a?

2. UYro Takoe KoHCTaHTa auccouuanuu? Kax cBs3aHa KOHCTaHTa AMCCOLMAIMU CIa0bIX 3IEKTPOIUTOB CO CTENEHBIO MX
Jucconuanuu?

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

4. IIpu 0 °C ocmorudeckoe aasieHue pactBopa caxapa C12H22011 paBao  3,55¢105 ITa. Ckonb-Ko rpaMMOB caxapa
conepxkurcs B 1 1 pactBopa?

5. IMpu xakoit mpubnM3uTENsEHO Temmepatype Oyner xumneTs 40 %-Hblil pacTBop 3THIOBOrO crupta C2ZH50H B Boze?
DOysunocKonuyueckas KoHcTanta Bojbl E = 0,52,

6. PactBop, conepxammii 4 r K2CO3 B 250 r Bogsl, 3amep3aet npu -0,520C. Haiiaure asns 3T0oro pactBopa M30TOHUYECKUN

koadpdurment. KH20=1,86

BapuanT Ne 5

1. ITpn omMHAKOBBIX JIM TEMIeEpaTypax KHIIAT ¥ KPHCTAJUIM3YIOTCS pacTBOpHTENs U pacTBop? Chop-Mmymupyiite
COOTBETCTBYIOIHE 3aKOHBIL.
2. Yro Takoe M30TOHMYECKUIT KO3((UIMEHT N KaK OH CBS3aH CO CTENEHBIO JHCCOLUAILMN JJIEKTPO-IHTA U YHUCIOM HOHOB,
Ha KOTOpPBIE PacIaIacTcsi B BOJHOM PAaCTBOPE €ro MoJIeKyia?
3. KoncranTa aucconnanuu oprodocdopHoii kucaorst H3PO4 no nmepsoit crynenn pasra 7,11+10-3. IIpeneGperas
JUCCOIMALUel o0 APYTUM CTYIEHSM, BBIYMCINUTh KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBope KUCIIOTHI.
4. [Ipu kakoii Temmeparype OCMOTHYECKOE JaBleHHE pacTBopa, coaepxkamero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nmocturHet 2,84+105 I1a?
5. KakoBa TemmepaTypa KUIIEHHsSI pacTBOpa HEIEKTPoIHTa, coaepkamero 3,01¢1023 mMonekyn B IUT-pe BOIBI?
DOynockonuieckas 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

Bapuanr Ne 6
1. [epeuncnure gusnyeckne cBOWCTBa BOoAbL. Kakue M3 3THX CBOMCTB aHOMaJbHBI? B yeM mpuunHa WX aHOMAJIBHOCTH U
KaKoBa pojib aHOMAaNUH BOJIbI B IpUpoie?
2. UTto Takoe CTENeHb TUCCOLMAIMN U KaK OHAa 3aBUCHUT OT KOHIICHTpAIMH pacTBopa’
3. Bo ckompko pa3 xoHneHTpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonbmre, uem B 1 H. pactBope H2S04 (o =
51 %)?
4. PaccunTaTe MONEKYJIPHYIO MacCy HEDJICKTPOJINTA, €CITH B 5 J1 pacTBOpa COIEPXKUTCS 2,5 T HEIJIEK-TPOJIUTA, a
ocMoTHYecKoe AasieHue 3toro pacteopa npu 20 °C pasro 0,32¢105 ITa.
5. Ha ckonbKko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boabl pactBoputh 27 r nimoko3sl COH1206?
D0ynockonuieckas kouctanta Boabl E = 0,52 °C.
6. PactBop, coxepxkammii 1,7 T xopuaa nuaka ZnCl2 B 250 T Bojbl, KpucTamuuayercs: npu temme-parype -0,230C.

Omnpepnenure Kaxyuyrocs crenens auccounarmu ZnCl2 B atom pactBope. KH20=1,86
Kpurepun oneHku:

- OIIEHKA «OTJIMYHO» BBICTABIIACTCS CTYICHTY, €CJIM OH Habpai 15 6amioB

- OIIEHKA «XOPOIIO» BBICTABIAETCS CTYICHTY, i OH Habpan 12 6amnoB

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




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

Bormpocs! 1i1st mpoBeieHuNs TpOMeXKyTOYHOIT aTTectaruu B hopme sx3ameHa (MK):

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

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

3. Ilepuonuueckuii 3axoH U nepuogudeckas cucrema [I.M1. Menneneesa. Ilepuonbl, Ipymnnsl U NOA-IPYIIIbI NEPUOJUYECKOM
cucteMbl. CBsI3b CTPOEHHS aTOMA C MOJIOKEHUEM 2JIEMEHTOB B IEPUOANYECKOH CHCTEME.

4. Crtpoenune atoma. [loctynater bopa.

5. KBanToBbIe uncna, ux GU3NIECKUl CMBICIL.

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

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

9. Tumsl XUMHUECKON CBSA3U, UX OCOOEHHOCTH.

10. XuMHYecKas CBsI3b U €€ OCHOBHBIE XapaKTEPUCTHKHU.

11. KoBanenTHas xuMmudeckas CBsA3b, €€ pPasHOBUIHOCTH. MeTon Bal€HTHBIX CBA3CH.

12. Crnioco6b1 00pa3oBaHus KOBaJCHTHONH XUMHUYECKOH CBS3H.

13. I'mOpuau3anys aTOMHBIX 3JIEKTPOHHBIX OpOuTaNei u e€ BUIBI.

14. IonsipHOCTE XUMUYECKON CBS3H. DNEKTPUYECKUH MOMEHT AMIIONSA MOJIEKYJIBI.

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

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

17. TepMoxuMmusi, ee OCHOBHEIEC OIIpeAeIeHN. 3aKoH ['ecca M ero ciencTBHe.

18. BHyTpeHHSs SHEeprus U SHTANBNHA. DHepreTudeckue dPQPEeKTsl XUMHUUSCKUX MPOIECCOB.

19. Makpo- ¥ MHKPOCOCTOSIHUE BelIeCTBa. BeposTHOCTb COCTOSIHUSI CHCTEMBI U SHTPOIHSI.

20. HampaBieHHOCTb CaMONPOM3BOJIBHOTO MPOTEKAHHUST XMMHUYECKUX peakuuid. DHeprus ['udoca.

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

22. BausHue npupoAbl pearupyroIuX BEIIeCTB U TEMIIEPaTypbl Ha CKOPOCTh XUMHUYIECKOH PEaKIuH.

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

24. OO6parnMble 1 HEOOpAaTHMBIE XUMHYIECKHE PEAaKINH. XUMHUIECKOe PaBHOBECHE.

25. CMmemenue xumuueckoro papHosecus. IIpunnun Jle [aTense.

26. Bopna, e€ ¢usnueckue cpoiicTBa. JlnarpaMma COCTOSIHUSI BOJBI.

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

28. PactBopsl. 'mnpatraas teopus [[.J1. Menneneesa. TennoBeie 3¢h(eKTs pacTBOPEHUS.

29. PacTBOpUMOCTB TBEPABIX BELIECTB B JKUAKOCTSX.

30. PacTBOpHMOCTB ra30B B JKUAKOCTSX.

31. KonuenTpanust pactBopoB, €€ BUJIBI.

32. OcMoc, 0CMOTHYECKOE JaBIEeHHE pacTBOpoB. 3akoH BanT — ['odda mast pacTBOPOB HEINEKTPOIH-TOB U IEKTPOIUTOB.
33. INonmxkeHue naBleHHUs HACBIMIEHHOTO Iapa pacTBOPUTENS HaJA pacTBOpPOM. 3akoH Payms mms pac-TBOPOB HEIIEKTPOIUTOB
U 3JIEKTPOJIUTOB.

34. IoBblIeHNE TeMIIEpAaTyphl KUIIEHUsT paCTBOPOB. 3aKOH Payiis 1ist pacTBOPOB HERJIEKTPOIIUTOB U AIIEKTPOIUTOB.
35. INonmwkeHne TeMnepaTypsl KpUCTAIIH3AHMKA PACTBOpa. 3aKoH Paymst 1 pacTBOPOB HEINEKTPO-IUTOB U 3IEKTPOIUTOB.
36. Teopust HNEKTPOTUTUUECKOH AUCCOLUALIUY.

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

38. Crnalble dNEKTPONIUTHI, UX AMCCOUMAnus. 3akoH pazOasieHuss OcTBaiIbaa.

39. CuJIbHBIE DJIEKTPOJIMTHL, UX JUCCOUUAIMS. AKTUBHOCTh HOHOB.

40. Peakiyy noHHOro oOMEHa B pacTBOpax JICKTPOJIUTOB. Y CIIOBHUS HEOOPATUMOCTH PEaKIHA.

41. DnexrponuTHuecKas Auccouuanus Bogsl. HelTpanbHble, KUCIBIE U IEIOYHBIE PACTBOPHI.

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

43. I'unponus, ero KONMYECTBEHHbIE XapaKTEPUCTUKU. 3aBHCUMOCTb TMIPOIHM3a OT KOHIEHTpPAlUU M TeMIepaTyphbl pacTBoOpa.
44. T'uaponu3 coneld u ero BUbI (Ha MPUMEPE YPaBHEHUM THPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucriepcHbIE CHCTEMBI, UX KITaCCH(HUKAIUS 110 arperaTHOMY COCTOSHHIO (a3.

46. JucnepcHble cUCTEMBI, UX KIacCHU(UKaIMA MO CTeNeHH AucnepcHOCTH. CBOOOIHO- U CBSI3HOAMC-TIEPCHBIE CUCTEMBI.
47. VYCeToiuMBOCTE ICHEpCHBIX cucTeM. DakTopbl cTaOMIN3alUK AUCIIEPCHBIX CHCTEM.

48. CopOrmust 1 €€ BHUIIBL.

49. Komnonmneie pactBopbsl. CTpoeHHE KOTOUAHON MHIEIUIBL.

50. Koarymsiuys KOJIIOMIHBIX PACTBOPOB U (HaKTOPhI, €€ BBI3BIBAIOLIME.

51. THITEI OKHCITUTETHHO-BOCCTAHOBUTEIBFHBIX PEaKIUIL.

52. Peaxuuu oxucnenus. Baxueillne BOCCTaHOBUTEIH.

53. Peakunu BoccTraHoBiIeHMs. BakHenine OKUCIUTENH.

54. OKHCITUTENBHO-BOCCTAHOBUTENBHASL JBOIICTBEHHOCTb.

55. DIEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIUABL U PSIl HANIPSDKEHUH METaIoB.

56. Kopposust meTanioB u ee BUIBL.

57. Mertozpl 3alIUTHl OT KOPPO3UU METAIIOB.

58. [MonsaTHe XUMUYECKOH HACHTUPUKAMKY. KadyecTBEHHbIE peaKkiuy Ha MOHBI.

59. CocrapneHne ypaBHEHHI OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEaKIUi, Peakiii HOHHOTO 00OMEHa, THIPOJI3a CoeH.




6.2. TeMbl nUCbMEHHBIX padoT

PacgerHo-rpadudeckas pabora CTyAEHTOB 09HOM (HOPMBI 00YIECHHS

PacuerHo-rpadudeckas pabora (PI'P) Ha Temy «Xummdeckue pacuetsn». Llensto BermonHeHus PI'P sBiseTcs 3akperuieHre
TEOPETHUYECKHUX 3HAHUI1, BBIHOCHUMBIX Ha CAMOCTOSITENIbHYIO pabOTy CTyICHTOB, TO3BOJISIOIINX OCBOUTH CHELUATIbHbIE Pa3/AEIbl
JUCHUIIHHBL.

Boinonnsercs PI'P cTyieHTOM HHAMBUYAJIBHO O] PYKOBOACTBOM IIPENOJABATENS BO BHEAYUTOPHOE BPEMS, CAMOCTOSTENILHO.
Cpok cauu 3aKOHYEHHOH pabOThI Ha MPOBEPKY PYKOBOIUTENIO yKa3bIBaeTCs B 3aJaHuu. Ilocie mpoBepku U 10pabOTKU yKa3aHHBIX
3amMevaHui, pabora 3amuinaercs. [Ipu nonoxuTenbHO OLEHKE BBIOIHEHHOH CTYJGHTOM paboTe Ha THTYJIEHOM JINCTE PAOOTHI
CTaBUTCA - "3aUTEHO".

6.3. Ilpoueaypa oueHuBaHus

B Tedenne cemectpa nmpoBozsTes 2 mpomexxyTognbix koHTpos (ITIK 1, TTK2), cocrosmux u3 BOIpocoB U 3a1ad, 10 MPOHICHHOMY
TEOPETUYECKOMY MaTepUally JIEKUUM U NPAKTUYECKUX 3aHATHH.
Mo mucnmmuinae Xumus popMaMH TEKyLIEro KOHTPOJIS SIBISIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3a1a4 1o npeCTaBICHHbIM BapHaHTaM 3aJIaHUH.

TKS - Bemmonnenue PI'P.

6.4. IlepeyeHb BU10B OLICHOYHBIX CPEACTB

PacuerHo-rpadudeckas padora.

7. YAEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS1)

7.1. Pekomenayemasi iuTepaTypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3arnasue

HBH&TCJ’ILCTBO, roa

IIanamosa O.10.,
IIaraunena E.B.

Xumust: yaeo. mocobue ist CTyA. 04. U 3a04. (GopM 00yH.
Harnpasi. "JlecHoe neno", "JlanamadTHas apxuTekrypa”,
"DKOJIOTHS U MPUPOIONOIb30BaHUE"

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

7.1.2. Jlono/iHUTeIbHAS JIUTEPATypa

ABTOpBI, COCTaBUTCIIN

3ariaBue

HSI[aTCJ'IBCTBO, ron

JI2.1 |Iumrosuy E. 1.

OO0mast XuMusi: y4eOHO- METOAMIECKOe TocoOre

Kazans: M3a-Bo KazaH. yH-Ta,
2014,
https://biblioclub.ru/index.php?
page=book&id=276360

JI2.2 | AmapueB A. 1.,

KazakoBa A. A.

Xumus : COOPHHK 3a11a4 M YIPAKHEHHUH: y4eOHO-METOIUYECKOE
rmocooue

HoBocubupck:
HoBocubupckmit
roCyZIapCTBEHHBIN
TEXHUYCCKUN YHUBEPCHUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735

JI2.3 |YukanoBa E. C.,

TonoBanosa O. A.

OO1as ¥ HeOpraHW4ECKask XUMHSL: JTAOOPATOPHBIH MPAKTHKYM

Omck: OMmckuit
roCyapCTBEHHBIN
yHuBepcureT uM. ®.M.
Hocroesckoro (OMIY), 2021,
https://biblioclub.ru/index.php?
page=book&id=688752

JI2.4 | EmenpsinoBa E. O.

OO0mas XUMUSL: IPaKTHKYM

Jluneux: Jluneuxuit
roCyZapCTBEHHBII
[e1arOTM4eCKUi YHUBEPCUTET
nvenn [1.I1. CemenoBa-TsH-
Ilanckoro, 2019,
https://biblioclub.ru/index.php?
page=book&id=577072

JI2.5 |CygBopos A. B.,

Huxonbckuii A. b.

OOmas XuMusL: y4eOHHUK

Cankr-IlerepOypr: Xumusmaar,
2020,
https://biblioclub.ru/index.php?
page=book&id=599264

7.1.3. MeTonnueckue pa3padoTku

ABTOpBI, COCTaBUTCIIN

3arnasue

I/IBI[aTeJ'ILCTBO, roa




ABTOpBI, COCTaBUTENN 3arnasue W3naTenbcTBO, IO
JI3.1 |IHamamosa O.10., Xumus: cCOOpPHUK 33/1a4 ATl CAMOCTOSATENIFHON pabOTHI Hogouepxkacck, 2018,
HpoBoso3osa T.H. CTYZICHTOB [BCEX HalpaBJICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0
JI3.2 | AposoBo3osa T.H., Xumust: 1ab0paTOpHBINA MPAKTUKYM TSl CTYICHTOB BCEX HoBouepxacck, 2018,
[Manamrosa O.10., HaTpaBJICHUH http://biblio.dongau.ru/MegaPr
ITarauneaa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI3.3 | HoBouepk. HHX.- XUMHS: METOIUYECKUE YKA3aHHUSI 110 TIOATOTOBKE K TEKYLIEMY Hosouepkacck, 2019,
MEJIAOp. UH-T KOHTPOITIO JIJISI CTYJICHTOB BCEX HANPaBICHUN http://biblio.dongau.ru/MegaPr
JoHuckoit I'AY ; cocr. oNIMI/UserEntry?
0.10. [anarosa Action=Link FindDoc&id=29
9150&idb=0
7.2. Ilepeuennb pecypcoB HHGOPMAIHOHHO-TE1eKOMMYHUKAIIMOHHOI ceTu "UHTepHeT"
7.2.1 HH()OPMAMOHHO-CIIPAaBOYHBIE U TIONCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 TlepevyeHb NPOrpaMMHOI0 o0ecneyeHust
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo6numen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Co¢rJlaitn Tperim»
7.3.3 Microsoft Teams [Ipenocrasnsiercsa 6ecraTHO
7.3.4 MS Office professional; Cyo6nuuensunonnsiid gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpetim»
7.3.5 AdobeAcrobatReader DC JIMIeH3nOHHBIN TOTOBOP HA TPOTPAMMHOE 00SCTICUCHHE JIIIS
MepCOHATBHBIX KOMITBIOTEepoB Platform
Clients PC_ WWEULA-ru_RU-20150407_1357
AdobeSystemsIncorporated (6eccpodHO).
7.3.6 Opera
7.3.7 Googl Chrome
7.4 TllepevyeHb UHPOPMAMOHHBIX CIPABOYHBIX CHCTEM
74.1 Basa ganueix OO0 "UsparenscTBo JIans" https://e.lanbook.ru/books
7.4.2 bazer ganubix OO0 "Ipecc-Uupopm" (Koncynsrant | https://www.consultant.ru
+)
7.4.3 basbr nanaeix OO0 Hay4nas anekrpoHHas http://elibrary.ru/
6ubnmmoreka
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCITUIIJIMHBI (MO Y JIS)
8.1 2321 CrnennambHOE OMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMU
CpencTBaMu 00yYeHHsI, CIy KaIlllUMHU JJIsI IPeICTaBIeHus nHdopmaln ayautopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHus (TIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 3kpan HacTeHHBIH — | mT.; Y4ueOHO-HANIAAHBIE TOCOOHS — 9 mIT.;
Hocka - 1 mT.; Paboumne mecta ctyaenToB; Pabodee mecto mpemnoaaBareds.
8.2 2313 CrienanbpHOE MOMEUICHUE YKOMIUIEKTOBAHO CIICUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpenCTBaMH O0YYEHHSI, CIy KaIllUMH JJIsI IPEICTABICHIS HHOOPMAIIH OOJBILION ayTUTOPHH:
Habop neMoHCTpalmoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mt., sxpan HacTeHHBIH — | WT.; Y4eOHO-HarmsaAHBIC ocoOms — 15
wrt.; Paboune mMecra ctyneHToB; Pabodee MecTo mpemnonaBarens.
8.3 2305 [oMmenieHne yKOMIUIEKTOBAHO CIICIIAATU3UPOBAHHON MEOCIIBI0 M TEXHUICCKAUMH CPEICTBAMH
00y4eHHS, CITyKAIlUMH JUTA TIPEICTaBICHHS HHYOPMAINH 1 OCHAIIIEHO KOMITBIOTEPHON TEXHHUKOH C
BO3MOKHOCTBIO TIOAKITIOUEHHS K ceTH «IHTepHeT» U 00ecredeHneM JOCTyIIa B YJICKTPOHHYIO
nHpopMannoHHo-o0pazoBarenbHyto cpeny HUMU Houckoit [AY: Kommeiotepsr Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHUTOD
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas 6ubnmoreka;
Cromnsl komnbeloTepHble — 6 T.; Cron-tym6a — 5 mr.; Crymbst — 16 mt.; TemaTHueckue IIaKaThl
—5mr.; Jlocka— 1 mr.; Paboume mecta cTyneHToB; Pabodee MecTo mperopaBates.




8.4 2102 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpelCTBaMH O0YUYEHUs, CITyXKAIlUMU JUIS IPeJICTaBICHUs MHPOPMALMU OOJIBIION ay IUTOPHU:
Habop nemMoHCTpanmoHHOTO 000py0BaHUs (IIEPEHOCHOIT): 3KpaH - 1 mIT., mpoekTop - 1 mT., HeTOyK
- 1 mr.; Ammapar TBO — lmt.; Anmapar TB3 — 1 mwt.; ITnura snexrpudeckas — 1 mr.; ITnura
narpeBatensHast ES-HA3040 — 1 wt.; azoanamuzarop I'’XII-3M — 1 wit.; Oruerymutens — 1 1mrT.;
Benpo konycHoe — 1 mrt.; JlaboparopHas nocyna; PacTBopbl peakTHBOB, HEOOXOAUMBIX JUIs
BBITTOJTHEHUS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeguKaMeHTaMu — | mT.; Mebens maboparopHas;
Jlocka MarHUTHO-MapkepHas - 1mt.; CymmnbHsil mixad - 1m.; Becs! Texnoxumuaeckue BJIKT-
500 - 1mT.; MydenbHas neds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctyaenros; Pabouune mMecta
IIperoAaBaTes.

9. METOIMYECKHE YKA3AHMUS JJISA OBYYAIOIIUXCS ITO OCBOEHUIO JUCHUTIIMHBI (MOAY JIST)

1. INonoxxerne o Texymel arrectarnu obydaromuxcs B HUMU ITAY (BBexeHo B neiicTBre mpuka3oM aupekropa Nell9 ot
14 uronst 2015 1.). / HoBouepk. nmx.-menuop. uH-T JJoHckoit 'AY.-Dnexrpon. nan.- HoBouepkacck, 2015. - Pexxum goctyna:
http://www.ngma.su - 27.08.2016

2. XUMUsl : METOOUIECKUE YKa3aHHMS I10 TTOJrOTOBKE K TEKyIleMy KOHTDPOJIIO JUIsl CTYACHTOB BCeX HamnpasiieHui / HoBouepk. nHX.-
menuop. uH-T JJorckoit 'AY ; coct. O.10. Illanamosa. - HoBouepkacck, 2019.

2. IpoBoBo3oBa, T.M1. Xumus: nab. npakTukyM st cTya. Becex Hanpasi./ T. WM. [IpoBoBo3oBa, O. 0. llanamosa, E. B. ITatauisHA ;
Hosouepk. unx.-menuop. uH-t Jlonckoi AY. - HoBouepkacck, 2018.

3. 6. [Hamamosa, O.}O. Xumust: ¢6. 3amaq it cam. paboThl cTya. [Becex Hampasi.] / O. 0. llanamosa, T. U. JIpoBoBo30Ba ;
Hosouepk. unk.-menuop. uH-T Jlonckoit 'AY. - HoBodepkacck, 2018.
4.3. XuMHs : METOJMYECKIE yKAa3aHMs MO MOJIrOTOBKE K TEKYIEMY KOHTPOIIO JJs CTyISHTOB BceX HampasieHuil / HoBouepk.

uHX.-Menuop. uH-T JJorckoit 'AY ; coct. O.10. Illanamosa. - HoBouepxkacck, 2019.




