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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 84
4aCOB Ha KOHTPOJIb 18
PacnipenesieHne 4acoB TUCHUTIJIAHBI 0 CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henens 13 5/6
Bun 3anaruit vo | PO | VI PIT
Jlekuuun 14 (14 |14 |14
JlaboparopHsbie 14 (14 |14 |14
IIpakruueckue 14 (14 |14 |14
Wroro ayn. 42 142 |42 |42
KonraktHas padota |42 |42 (42 (42
Cawm. pabora 84 |84 |84 |84
UYacel Ha KOHTPOIIb 18 (18 [18 |18
HUroro 144 | 144 | 144 | 144
Bumbl KOHTpPONIS B cCeMeCTpax:
DK3aMeH 1 ceMecTp

PacuerHo-rpaduyeckas padora 1 ceMecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

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

3. MECTO 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 | O0mmast 3KOJIoTHs

3.2.3 | O3HakoMHUTENbHAs IPAKTUKA

3.2.4 | I[louBoBeAcHNE

3.2.5 | ®dusuka

3.2.6 | I'eomorus

3.2.7 | I'eoskomorus

3.2.8 | Yuenne o chepax 3emin

3.2.9 | dusuka oxpyKaroleil cpeapt

3.2.10 | Xumus okpyxaromiei cpembl

3.2.11 | Hay4uHo-uccnenoBatenbckas padoTa (MoydeHHe IePBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIBECKOH paboThI)

3.2.12 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUH, JKUBOTHBIX 1 MHKPOOPTaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKMX MCCIIEIOBAHUI

3.2.15 | Hayuno-uccrenoBarensckast padota (HHP)

3.2.16 | CucteMHBbIH aHAIU3 U ONTUMM3ALUS PELICHUI

3.2.17 | TexHonoruueckas (MIPOEKTHO-TEXHOJIOTHYECKas ) IPAKTUKA

3.2.18 | Xumuueckue v HU3NKO-XUMHUIECKHE METO bl aHATH3a

3.2.19 | 3ammTa BRIMYCKHON KBaTH()UKAIIMOHHON pabOoThI, BKIIOYAsk HOATOTOBKY K MPOLEAYPE 3aIIUThI M MPOLELyPy 3alUThI

3.2.20 | BonHslii peecTp

4. KOMIIETEHI[H OBYYAIOIIET OCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTLTNHBI
(MOJLYJIST)

OIIK-1 : Cnoco0eH pemiaTh TUNOBBIE 3a1a4M NPO¢ecCUOHAIBHOI 1esITeIbHOCTH HA OCHOBE 3HAHMI OCHOBHBIX 32KOHOB
MaTeMaTH4YeCKHX U eCTECTBEHHBIX HAYK C IPUMeHeHHeM HH(OPMAIHOHHO-KOMMYHUKAMOHHBIX TeXHOJIOTHif;

OIIK-1.1 : 3HaeT OCHOBHBIE 3aKOHBI MAaTEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX JUCIMILINH JIJIs1 pEeLIeHHs] TUIIOBBIX 3a/1a4
PO eCCHOHATBHOMN EATEITFHOCTH

OIIK-1.2 : YMeeT UCHONIB30BaTh OCHOBHBIE 3aKOHBI MATEMATHUYECKUX U C€CTCCTBCHHOHAYYHBIX JUCHUILIIIAH JJId PCHICHUSA
THUITIOBBIX 3aJ1a4 HpO(i)eCCI/IOHaHLHOfl JACATCIbHOCTHU




OIIK-1.3 : Biageet HaBBIKAMH IO UCTIOIB30BAHUIO B TPOPECCHOHATHHON OCHOBHBIX 3aKOHOB MaTEMaTHUYCCKUX 1
€CTeCTBCHHOHAYYHBIX JUCIUILUINH C TPUMEHEHHEM HH()OPMAITHOHHO-KOMMYHHUKAITHOHHBIX TEXHOIOTHHA

OIIK-5 : Cnoco0eH y4acTBOBATH B NPOBEICHUM IKCIIEPUMEHTAJIBHBIX HCCJ1€I0BaHUI B IPO(ecCHOHATBHOM /1esITeIbHOCTH;

OIIK-5.1 : 3HaeT METOIBI F/HITH METOIVKU IPOBEICHHS YKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH B TIPO(PECCHOHANBHOM cdepe

OIIK-5.2 : YMeeT BBIIOIHATH IKCIICPUMEHTAIBHBIEC UCCIICIOBAHUS B TPO(PEeCCHOHATEHON AEATEIEHOCTH

OIIK-5.3 : BageeT HaBbIKaMK 00pabOTKH Pe3yJIbTaTOB IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUN, OPOPMIICHHS OTIETOB T10
pe3ysbTaTaM HCCileI0BaHUN

ITK-4 : Crioco0eH HCnoJ1b30BaTh OCHOBHbIE 3AKOHbI €CTeCTBEHHOHAYYHBIX IMCUHUIIIMH, TEOPETHYECKOro U
IKCIEPUMEHTATBHOI0 HCCIeJ0BAHUS MPH pelleHNH NPodeCcCHOHANBHBIX 3a1a4

IIK-4.1 : 3HaeT OCHOBHBIC MPUHOUIIBI aHAJIM3a MEJIMOPATUBHBIX CUCTEM U COOpy)I(eHI/Iﬁ, COCTOSAHHA KOMIIOHCHTOB 01<py>1<a10111e171

cpensl

I1K-4.2 : YMeeT BBIMOJIHITh CTATUCTHYCCKYIO 00pabOTKy pe3yIbTaTOB SKCIICPUMEHTOB

[1K-4.3 : BnaneeT onbITOM HCIOIB30BAHMS HAYYHBIX 3HAHHUH U1 PEIICHUS] KOHKPETHBIX 3a/a4 B 00JIaCTH THAPOMETHOPAITIH

5. CTPYKTYPA U COAEPKAHUE JUCLUIIIMHBI (MOLY.JIS)

Kon HauMeHoBaHue pa3ae/ioB U Cemectp / | HacoB | Unaukartopsl | Jluteparypa HnTepakr. Ilpumeyanue
3aHATHSA TeM /BUJ 3aHATHSA/ Kype
Paznen 1. 1. OcHOBHBIE 3aKOHBI
XMMUH.

1.1 OnpeneneHre 3KBUBAJIEHTHO 1 2 OIIK-1.1 JI1.1 J11.2 0
HMacchl MeTajuia moooseMy OIIK-1.2 JI1.3J12.1
BbIIENMBLIETOCs Bogopona. /J1ab/ OIIK-1.3 J12.2

OIIK-5.1 JI2.3J13.1
OIIK-5.2 31
OIIK-5.3 TIK-
4.1 1IK-4.2
IK-4.3
Paznen 2. 2. CtpoeHue aToma.
Iepuonnyeckas cucrema
semenToB /.. MenaeneeBa.

2.1 Crpoenue atoma. CoBpeMeHHas 1 2 OIIK-1.1 JIT.1JI1.2 0
MOJIEITb COCTOSIHHSI SJIEKTPOHA B OIIK-1.2 JI1.3J12.1
aToMme. DIeKTPOHHbBIE 000IOUKH B OIIK-1.3 J12.2
atome. KBaHTOBBIE UnCIIa. OIIK-5.1 JI2.3J13.1
IIpunnun [Taymu. [paBuno XyHna. OIIK-5.2 21
ITepnoguueckuii 3axon JI.1. OIIK-5.3 TIK-

Menpeneesa B cBeTe 4.1 TIK-4.2
COBPEMEHHOW TEOPUHU CTPOCHUS [1K-4.3
aToma.

/J1ex/

2.2 Crpoenne aroma. XuMudeckast 1 1 OIIK-1.1 JI1.1JI1.2 0
cBs13b. CTpoeHHE aTOMa U OIIK-1.2 JI1.3J12.1
CHCTEMAaTHKAa XUMHUYICCKIX OIIK-1.3 J2.2
a1eMeHToB. [lepuonuyeckas OIIK-5.1 JI2.3J13.1
CUCTEMa 3JIEMEHTOB U U3MEHEHHE OIIK-5.2 21
CBOWCTB 3J1EMEHTOB. THIIbI OIIK-5.3 TIK-

XUMHUYICCKUX CBS3CH U MX 4.1 TIK-4.2
xapakrepuctuka. CTpoeHue U I1K-4.3
CBOWCTBA MOJIEKYJI

Mp/

Paznen 3. 3.Xumuyeckas cBA3b U

CTpOEeHHE MOJIEKY.JI.




3.1 XuMHuecKas CBSI3b U CTPOCHUE OIIK-1.1 J1.1J11.2
MOJIEKY L. OIIK-1.2 JI1.3J12.1
Turrer XUMHYIECKON OIlK-1.3 J12.2

CBSI3U: KOBaJICHTHAs, OIIK-5.1 JI2.3713.1
WOHHAsl, BOJOPOAHAs, OIIK-5.2 21
Mertammyeckas. CTpoeHue OIIK-5.3 TIK-
MoJIeKyJ1. BnusiHue tumna 4.1 [IK-4.2
XUMHUYECKOU CBS3U Ha [K-4.3
CBOMCTBA BEIIECTB.
/J1ex/

3.2 Crpoenue atoma. XuMHUYECKast OIIK-1.1 JI1.1 J11.2
cBs13b. CTpoeHHe aToMa U OIIK-1.2 JI1.3J12.1
CHUCTEMATHKA XUMHYECKUX OIlK-1.3 J2.2
a1eMeHToB. [lepuonuyeckas OIIK-5.1 JI2.3J13.1
CHCTEMA JIEMEHTOB U U3MECHEHUE OIIK-5.2 21
CBOMCTB 271eMEHTOB. THUIIBI OIIK-5.3 TIK-

XUMHYECKHX CBS3CH M MX 4.11IK-4.2
xapakrepuctuka. CTpoeHue u I1K-4.3
CBOWCTBA MOJIEKYJI

Mp/

Paznen 4. 4.3Hepreruka

XHMHUYECKHX MPOIEeCcCOB.

4.1 DHepreTrKa XUMHYECKUX OIIK-1.1 JI1.1 J11.2
TpoLeccoB. XUMHUYECKast OIIK-1.2 JI1.3J12.1
KWHETHKa DHEPreTH4YeCcKue OIlK-1.3 J2.2
3(hHEKThI XUMUYECKUX PEAKIIHH. OIIK-5.1 JI2.3J13.1
BayTpenHnss sHeprus u OIIK-5.2 21
sHTaNbIMA. TepMoxumus. 3akoH OIIK-5.3 TIK-

T'ecca. Temnora oOpa3oBaHus 4.1 I[IK-4.2
XUMHUYIECKIX COCTHHCHHH. [1K-4.3
INousTHEe 00 HTPOINM U YHEPTHU
I'n66ca. CKOpOCTh XUMHUYECKHX
peaxuui, BIUsSHUE Ha HEee
Ppa3ugHBIX (haKTOPOB.
XUMHYECKOe paBHOBECHE.
[Ipunnun JlelllaTense,
CMEILECHUE paBHOBecHS.(A
KOHKPETHBIX CUTyanuif)
/J1ex/

4.2 DHepreTuka XMMHYECKAX OIIK-1.1 JI.1J11.2
npouieccoB. Pacyer sHTANBINN OIIK-1.2 JI1.3J12.1
XUMHYECKHX OIIK-1.3 J12.2
peaxuuii. OIIK-5.1 J12.3J13.1
Mp/ OIIK-5.2 21

OIIK-5.3 TIK-
4.1 TIK-4.2
[K-4.3
43 OnpezneneHre SHTAIBINH PEAKIHH OIIK-1.1 JI.1J11.2
HelTpanusaiuu /J1a6/ OIIK-1.2 JI1.3J12.1
OIlIK-1.3 2.2
OIIK-5.1 JI2.3713.1
OIIK-5.2 21
OIIK-5.3 TIK-
4.1 TIK-4.2
[1K-4.3

Pazpnen 5. 5. CkopocTh
XHMHUYeCKHX peakuui u
XHMMHYeCKoe paBHOBecHe.




5.1 Kuneruka xummueckux OIIK-1.1 JI.1J11.2
npouieccoB. Pacuer ckopoctu OIIK-1.2 JI1.3J12.1
XUMUYECKUX peakiuid. IIpaBuiio OIIK-1.3 J2.2
Bant-T'odda. puaimm OIIK-5.1 JI2.3J13.1
Jlelllatenbe, cMeeHne OIIK-5.2 21
XUMHYECKOI'0 PaBHOBECHS OIIK-5.3 TIK-

(penieHue CUTYaAIIMOHHBIX 33/1a4). 4.1 [IK-4.2
Mp/ [K-4.3

5.2 CKOpOCTh XUMUYECKHX PEAKIIHA U OIIK-1.1 JI.1J11.2

XAMHUYecKoe paBHOBecue /J1ad/ OIIK-1.2 JI1.3J12.1
OIIK-1.3 J12.2
OIIK-5.1 JI2.3713.1
OIIK-5.2 31

OIIK-5.3 TIK-
4.1 TIK-4.2
[1K-4.3

Paznea 6. 6. Boga. Od1as

XapaKTepUCTHKA PAaCTBOPOB.

6.1 Bona. O6mias xapakreprcTiuka OIIK-1.1 JIT.1JI1.2
pacTBOpOB. OIIK-1.2 JI1.3J12.1
CriocoObl BbIpaXkeHHsI cocTaBa OIIK-1.3 2.2
pacTBopoB. OUBNKO-XUMUYECKHE OIIK-5.1 JI2.3J13.1
CBOICTBa pPacTBOPOB OIIK-5.2 21

HERJIEKTPOJIMTOB u OIIK-5.3 TIK-
3JIEKTPOJIUTOB. 3akoH 4.1 TIK-4.2
Bant-T'odda n [1K-4.3
Payns.(AHamM3 KOHKPETHBIX
CUTYyalui)
/J1ex/

6.2 OO0mast xapakTepuUCTHKA OIIK-1.1 JIT.1JI1.2
pactBopoB. Pacyer koHLIIEHTpauuu OIlK-1.2 JI1.3J12.1
pactBopos /Ip/ OIIK-1.3 2.2

OIIK-5.1 JI2.3J13.1
OIIK-5.2 31
OIIK-5.3 TIK-
4.1 1IK-4.2
IK-4.3

6.3 IIpurorosienue pacTBopa OIIK-1.1 JIT.1JI1.2

3aJlaHHO# KOHLIeHTpanuu. /J1ab/ OIIK-1.2 JI1.3J12.1
OIIK-1.3 2.2
OIIK-5.1 JI2.3J13.1
OIIK-5.2 31

OIlIK-5.3 TIK-
4.1 1IK-4.2

I1K-4.3

Pazpnen 7. 7. PacTBopsl

3J1eKTPOJIUTOB.

7.1 PacTBOpBI 2IEKTPOTIUTOB. OIIK-1.1 JI.1J11.2
DNEKTPOIUTHYECKAS OIIK-1.2 JI1.3J12.1
muccormanyst. Kiaccudukarus OIlK-1.3 J12.2
JJIEKTPOJIUTOB. TeOpUs CUIIbHBIX OIIK-5.1 J12.3J13.1
3JICKTPOJIUTOB. 3aKOH pa30aBiICHUS OIIK-5.2 21
OctBanbpna. ['maponus coneit OIIK-5.3 TIK-

/JTex/ 4.1 TIK-4.2
[1K-4.3

7.2 CBoiicTBa pacTBOPOB. OIIK-1.1 JIT.1 JI1.2
KonnurarueHbie cBoiicTBa OIIK-1.2 JI1.3J12.1
pacTBoOpoB (perieHue OIlIK-1.3 2.2
CUTYallMOHHBIX 33]a4). OIIK-5.1 JI2.3J13.1
Mp/ OIIK-5.2 31

OIIK-5.3 TIK-
4.1 TIK-4.2

I1K-4.3




7.3 Peakuuu B pactBopax OIIK-1.1 J1.1J11.2
3JIEKTPOJIUTOB. OIIK-1.2 JI1.3J12.1
/J1ab/ OIlIK-1.3 2.2
OIIK-5.1 JI2.3713.1
OIIK-5.2 21
OIIK-5.3 TIK-
4.1 TIK-4.2
[K-4.3

7.4 CBoiicTBa pacTBOPOB. OIIK-1.1 JI.1J11.2
KonnurarusHele cBoiicTBa OIIK-1.2 JI1.3J12.1
pacTBoOpoB (perieHue OIlK-1.3 J12.2
CUTYaIlMOHHBIX 3a]a4). OIIK-5.1 JI2.3713.1

Mp/ OIIK-5.2 31
OIIK-5.3 TIK-
4.1 TIK-4.2
[1K-4.3
Paznen 8. 8. lucnepcHbie
CHUCTEMbI M KOJLJIOUIHBIE
PacTBOpbLI.

8.1 JlucnepcHble CUCTEMBI. OIIK-1.1 JI1.1 J11.2
Knaccudukanus no crenesu OIlK-1.2 JI1.3J12.1
JIUCTIEPCHOCTH U arperaTHoMy OIIK-1.3 J2.2
cocrosHuto. Komnonansie OIIK-5.1 JI2.3J13.1
pacTBOpbL. Ancopouus OIIK-5.2 31
KOJIJIOUJTHBIX PacTBOPOB, OIIK-5.3 TIK-
00pa3oBaHHE MUIICILIBI. 4.1 [IK-4.2
Koarynsamus xomnonnos. /JIex/ I1K-4.3

8.2 Komnouansie pacteopst /J1ad/ OIIK-1.1 JI.1J11.2

OIIK-1.2 JI1.3J12.1
OIlIK-1.3 2.2
OIIK-5.1 JI2.3713.1
OIIK-5.2 31
OIIK-5.3 TIK-
4.1 TIK-4.2
[K-4.3
Paznen 9. 9. OkucauTeIbHO-
BOCCTAHOBHMTE/IbHbIE PeaKIUH.
OcCHOBBI 3J1eKTPOXUMHH.

9.1 OCHOBBI 3JIEKTPOXUMUH. OIIK-1.1 JI1.1 J11.2
CraHnapTHbIE SJIEKTPOIHBIC OIIK-1.2 JI1.3J12.1
MOTEHIAAJIBI METAJIOB. OIIK-1.3 J12.2
DNEKTPOXUMHYECKUH psif OIIK-5.1 JI2.3J13.1
HaINPsHKEHUN METaIJIOB. OIIK-5.2 Ol
l"anbpBaHUYECKHE DIIEMEHTBI. OIIK-5.3 TIK-

Kopposzus meranmnos. 3amuTa ot 4.1 I[IK-4.2
KOppO3HH. I1K-4.3
Onexrponus.

/T1ex/

9.2 Peakiun oxucienus- OIIK-1.1 JIT.1JI1.2

BoccTaHoBJIeHus /J1ab/ OIIK-1.2 JI1.3J12.1
OIlIK-1.3 2.2
OIIK-5.1 JI2.3J13.1
OIIK-5.2 21
OIIK-5.3 TIK-
4.1 TIK-4.2
[1K-4.3
9.3 OCHOBBI  3JIEKTPOXUMHH. OIIK-1.1 JIT.1JI1.2
CocraBieHue OIIK-1.2 JI1.3J12.1
OKHMCITUTEIIbHO- OIIK-1.3 2.2
BOCCTaHOBUTEJIBHBIX PEAKIUH. OIIK-5.1 JI2.3J13.1
DNEKTPOIIN3 PacIIaBOB U OIIK-5.2 21
pacTBOpoB OIIK-5.3 TIK-
Mp/ 4.1 1IK-4.2
[1K-4.3

Pazngen 10. 10. Xumuueckas
uaeHTHGUKaANNA




10.1 H3ydeHne TeopeTu4ecKux 41 OIIK-1.1 J1.1J11.2
BOIPOCOB, BBITIOJTHEHHE OIIK-1.2 JI1.3J12.1
TEOPETUUECKUX 3aJaHHH, pelIeHue OIlK-1.3 J12.2
3agad4. /Cp/ OIIK-5.1 JI2.3J13.1

OIIK-5.2 21
OIIK-5.3 TIK-
4.1 TIK-4.2
[K-4.3
Pa3zpen 11. 11. KoMmmiekcHbIe
coelMHeHusl

11.1 N3yueHne TeopeTHIecKux 43 OIIK-1.1 JIT.1JI1.2
BOIIPOCOB, BHITIOJTHEHHE OIIK-1.2 JI1.3712.1
TEOPETUUECKUX 3aJJaHUM, peleHue OIIK-1.3 2.2
3amad. /Cp/ OIIK-5.1 JI2.3J13.1

OIIK-5.2 31
OIIK-5.3 TIK-
4.1 1IK-4.2
[1K-4.3
Pa3zpes 12. 12. KonTpoan

12.1 IToaroroBka K UTOrOBOMY 18 OIIK-1.1 JI1.1 J11.2
KOHTPOJIIO OCBOEHUS AUCLUIIINHBI OIIK-1.2 JI1.3J12.1
B (hopme dK3aMeHa. /DK3ameH/ OIIK-1.3 2.2

OIIK-5.1 JI2.3J13.1
OIIK-5.2 31
OIIK-5.3 TIK-
4.1 1IK-4.2
I1K-4.3

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpO/IbHBIE BOIPOCHI U 3aJaHUS

IIpu ocBOCHNY JUCIUILINHEI IPEAYCMOTPEH IPOMEKYTOUHBIH M HTOTOBBIM KOHTPOJIb 3HAHUI CTYICHTOB.

Texymuii KOHTPOJIb 3HAHUK TPOBOAMUTCS B COOTBETCTBHH ¢ [lonokeHreM o TekyIeil artectanuu o0ydaromuxcst ot 15 mas 2024r.
Tekymas arrectamus B popMe OATbHO-PEUTHHTOBOM chcTeMbl (nanee - BPC) mpuMeHsieTcs sl 00y4Jaronmxcsi O9HOH GopMbI
o0OyueHwus.

B pamkax BPC ycneBaeMoCTh 00y4aronixcs Mo KaxkA0H AUCIUILTHHE OIICHUBAIOT CIEAYIOIUe BUIbI KOHTPOJIS: TEKyIHA KOHTPOIb
(TK), mpomesxyTounblii kouTposs (1K), aktuBHOCTB (A) 1 uToroBbiit koHTposb (MK). Crava 3auera/sk3amMena o0si3aTenbHa TPU
KeJTaHNH 00ydJaroIerocs MOBBICUTE HTOTOBBIM PEHTHHTOBBIH Oall MITH eCIH CTyAeHT He HaOpai mo bPC MuHIMansHOE KOIHYIEeCTBO
6ammoB (51 Gamn).

TTepuomuunocts npoeenenus TK u T1K:

- TEKyIIUHA KOHTPOJIb — 3 32 CEMECTp;

- IPOMEXKYTOUHBINA KOHTPOIb — 3 3a CEMECTP.

IIpu ocBOEHUU NUCUMILIMHBI IPELYCMOTPEH IIPOMEXKYTOUYHBIM U UTOTOBBIM KOHTPOJIb 3HAHUH CTYICHTOB.

Texymuil KOHTPOJIb 3HAHUH TPOBOAUTCS B COOTBETCTBHM ¢ [loojkeHreM o Tekyieil artectaiuu o0yyaromuxcst ot 15 mas 2024r.
Texkymas arTecTanus B popMme 0auTbHO-PEHTHHTOBOH cucTeMs! (aiee - BPC) mprMensieTcs At 00y9alomuxcst O94HOH (OPMEI
o0OyueHwus.

B pamxax BPC ycnieBaeMocTh 00y4aronIMxcs MO KaXKA0H JUCHUIUIMHE OLIEHUBAIOT CIEAYIOLINE BUAbI KOHTPOJIS: TEKYIUI KOHTPOJIb
(TK), mpomeskyTounblii koHTpois (I1K), aktuBHOCTE (A) 1 uToroBbiii kKoHTpob (MK). Crava 3auera/sk3aMeHa oOs3aTebHa TPU
JKEeJIAaHUH 00YJaIOIIerocs TOBBICUTH UTOTOBBIH PEUTHHTOBEINM OAJT MITH €CJIN CTyAeHT He Habpan o BPC MuHNManbsHOE KOJIMYIECTBO
6amnoB (51 Gamm).

[Tepuoauunocts nposenenus TK u I1K:

- TeKyIH KOHTPOJb — 3 3a CEMECTp;

- IPOMEXKYTOUYHBIA KOHTPOJIb — 3 3a CeMecTp.

IIpu ocBoEHMM TUCIUILIMHBI IPELYCMOTPEH IPOMEKYTOUHBIM X UTOTOBBII KOHTPOJIb 3HAHUH CTYAECHTOB.

Texkyuuii KOHTPOJIb 3HAHUH TPOBOIUTCS B COOTBETCTBUU C [lo0XKeHHeM o TeKylen aTTectauu o0ydatoniuxcs ot 15 mas 2024r.
Texymas arrecTanus B popMme 0auTbHO-PEHTHHTOBOH cucTeMs! (faiee - BPC) mpumMensieTcs At 00y9aiomuxcst O94HOH (hOpPMBI
o0yueHwHs.

B pamxkax BPC ycrnieBaeMocTh 00y4YaroUIHXCs [0 KaXKI0W TUCHUILIMHE OLICHHBAIOT CICAYFOLIHE BHIbI KOHTPOJISL: TEKYIIHHA KOHTPOJIb
(TK), npomexxytounsiii koHTpois (1K), aktuBHOCTE (A) 1 nToroseiit kKoHTpois (MK). Cnaga 3adera/sx3aMeHa o0s3aTeNIbHA TIPH
JKEeJIAaHUH 00YJaIOIIerocs MOBBICUTH UTOTOBBIN PEUTHHTOBEINA OAJIT WIIH €CJIH CTyAeHT He Habpan no bPC MuHNManbsHOE KOIHYECTBO
6ayos (51 6amn).

[Tepuoauunocts nposenenus TK u I1K:

- TEKyIIUH KOHTPOJb — 3 32 CeMecTp;

- IPOMEXKYTOUYHBIA KOHTPOJIb — 3 3a ceMecTp.




TEKYIOUN KOHTPOJIb Ne 1 (ot 6 mo 10 6annoBs);
BAPUAHT Ne 1

1. PaccuntaTh SKBUBAJICHTHYIO MacCy CIEIYIOMNX COCIUHCHHUI:
H3BO3, NaH2PO4

2. 1 T AByXBaJIGHTHOTO METaJlIa BHITECHSET U3 PacTBOpa
MeIHoOU conu 2,61 T Menu. Beruucinte SKBUBaJICHTHYHO

¥ aTOMHYIO MacChl M Ha30BUTE METAJUI, €CJIM SKBUBAJICHTHAS
Macca Menu paBHa 31,8 r/MOJb.

BAPUAHT Ne 2

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:
P205, CaOHNO3

2. BerancnuTe 3KBUBaJICHTHYIO MacCy METallia, €CJIH €r0 OKCH]T
conepxut 19,66 % xucnopona.

BAPUAHT Ne 3

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYyIOLUINX COCTUHEHUI:
Fe(OH)2, Ba(NO3)2

2. 10 r MeTansa BBITECHSIOT U3 KUCIOTHI 5,6 11 BOJOpOa,
U3MepEeHHOoro npu H.y. HaliTu 5kBUBaJeHTHYIO Maccy MeTallla.

BAPUAHT Ne 4

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEeIYIOLUMX COCTUHEHUI:
PbS, CuOHCI

2. OmnpenenuTe SKBUBAICHTHYIO Maccy MeTallia, eciu

ero coeguHeHue ¢ GTopoM conepkut 87,5 % merania.
DkBUBaJIcHTHas Macca ¢pTopa paBHa 19 r/MoJb.

BAPUAHT Ne 5

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMINX COCIHHCHUI:
Si02, K2HPO4

2. 13 2,4 r merama nomydeHo 4,8 r cynb(uaa Merania.
DKBUBaJICHTHAsA Macca cepbl paBHa 16 r/monb. Haiigure
SKBHUBAJICHTHYIO MacCy MeTajuia.

BAPUAHT Ne 6

1. PaccunTtaTh 5KBUBAJICHTHYIO MAcCy CJIEIYIOIINX COeTUHEHUI:
Ca(OH)2, Al2(S0O4)3

2. IIpu pacTBopenuu B kuciote 11,9 r meTaiia BeIACIUIOCH
2,24 n Boopoia, U3MEPEHHOTO IpH H.y. Ornpenenure
SKBUBAJICHTHYIO Maccy MeTajuia.

BAPHUAHT Ne 7

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:
HNO3, Fe(NO3)3

2. OZHO ¥ TOXKe KOJTMYECTBO METaJIa pearupyeT 0e3 ocraTka

¢ 0,4 r kucnopona u 0,8 gpyroro snementa. Haiinute
SKBUBAJICHTHYIO MacCy 3JIE€MEHTa.

BAPUAHT Ne 8

1. PaccunTaTh S5KBUBAIECHTHYIO MACCY CJIEIYIOIINX COCANHEHHI:
NH4Cl, MgOHBr

2. Ha nefirpanu3zanuio 19,6 r kuciaotsl Tpedyercs 16 T

ruapokcuaa Hatpus. OnpenennuTe SKBUBAJICHTHYIO Maccy KHUCIIOTHIL.

BAPUAHT Ne 9

1. PaccunTaTh S5KBUBAJICHTHYIO MACCY CJICIIYIOINX COCANHEHHI:
H2S04, NaHSiO3
2. Ilpu cxxuranuu 1,8 T TpexBaJeHTHOTO MeTajlia MoyIyueHo 3,4 T




ero oxkcuga. Halinure SKBUBaJEHTHYIO M aTOMHYIO MAacChl METajlla.

BAPUAHT Ne 10

1. PaccunTaTh 5KBUBAJICHTHYIO MacCy CIIEAYIOIINX COCTUHEHUMN:
Zn(OH)2, FeSO4

2. OmpegnenuTe YKBUBAJICHTHYIO Maccy MeTanna, 0,12 r koroporo
BBITECHSIIOT M3 KUCIOTHI 112 M1 Boropoja, M3MEPEHHOTO IpH H.y.

TEK YN KOHTPOJIb Ne2 (ot 6 10 10 Gasios);
BapuanT No 1

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

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

2. Hanmmmre ypaBHEHHsI peaKIMii B MOJIEKYJISIPHOW U HIOHHO-MOJIEKYJIAPHOH (opme.

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

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

BapuanT No 2

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

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

2. Hanmimre ypaBHEHHS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIPHOH (opme.

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

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —
BapuanT Ne 3

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

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

2. Harmummre ypaBHEHHS peakui B MOJICKYJISIPHOI 1 HOHHO-MOJICKYJISIpHO#H (opme.

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

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuant Ne 4

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

a) CaCI2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI —

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

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

BapuanT Ne 5

. Ykaxure cpeny pacrsopa u pH:

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

a) Na2SO4 + BaCl2 —

6) KCN + HCl —

B) (NH4)2S04 + KOH —

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

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuant Ne 6

. Ykaxure cpeny pactBopa u pH:

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

a) FeCI2 + Na2S —
6) CH3COOK + H2S04 —




B) CaCO3 + HNO3 —

2. Hanumure ypaBHEHMsI PEAKIHii B MOJIEKYISIPHOW M HOHHO-MOJICKYJIApHO# hopMme. YkakuTe cpeay pactBopa u pH:
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuanr Ne 7

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

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH —

2. Hanumure ypaBHEHHsI peaKIHii B MOJIEKYJISIPHOW M HIOHHO-MOJIEKYJIIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K258+ HOH —

BapuanT Ne 8

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

a) H2S04 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Harmmwure ypaBHEHUS peaKIvii B MOJIEKYJISIPHONW M HOHHO-MOJIEKYJISIpHOH opMme. Ykaxkute cpeny pactBopa u pH:
a) NH4CN + HOH —

6) FeCl3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

1. Hanmmmre ypaBHeHHs! peakiii B MOJICKYJIAPHON U HOHHO-MOJIEKYIIIpHO# (hopme:

a) CuSO4 + NaOH —

6) NaOH + H2S04 —

B) CaCO3 + HBr —

2. Hammmre ypaBHEHUs PEaKIHid B MOJICKYJISIPHOW M HOHHO-MOJICKYJIIpHO# opMme. Ykaxkute cpeny pactBopa u pH:
a) KNO3 + HOH —

6) CrCI3 + HOH —

B) (NH4)2S0O4 + HOH —

Bapuant Ne 10

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

a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2S04 + NaOH —

B) HI + KOH —

2. Hanummre ypaBHEHHsI pEaKIHii B MOJIEKYJSIPHOW M HOHHO-MOJIEKYJIIpHOH hopMme. Ykaxkute cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCl2 + HOH —

TEK YL KOHTPOJIb Ne 3 (ot 6 10 10 6amios)
BAPUAHT Ne 1
Maxce.6amn
Ha ocHOBaHMU 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO (PHUIUCHTHI, yKa3aB OKUCIIHTENb H BOCCTAHOBHUTEIb
a) NaBr + PbO2 + H2SO4 —PbS0O4 + Na2S04 + Br2 + H20
6) CI2 + KOH — KCI + KCI103 + H20
Omnpenenure TUI MPUBEICHHBIX BBIIIE OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIHIA

BAPUAHT Ne 2
Makc.6amn
Ha ocHOBaHHMM 3JICKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3 (DUITUEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEITb
a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20
6) K2S03 — K2S04 + K2S
OnpezenuTe THIT IPUBEACHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX Pe-aKInit

BAPUAHT Ne 3

Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUThH KOG DUITHCHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEIh
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20
0) 12 + KOH — KIO3 + KI + H20
Omnpeenure TAI MPUBEICHHBIX BBIIIE OKUCIHTEILHO-BOCCTAHOBUTEIBHBIX PE-aKIIUii

BAPUAHT Ne 4




Ha ocHoBanuu SJICKTPOHHBIX ypaBHeHI/IfI pacCTaBUTh K03(1)(1)I/IL[I/IGHTLI, YKa3aB OKHUCJIMTECIIb U BOCCTAHOBUTECJIb

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

OnpeneJmTe THUII IPUBEACHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 5
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3 (DUITMEHTHI, YKa3aB OKKCIUTEIb U BOCCTAHOBHUTEITb

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

Onpe,ueJmTe THUI IPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 6
Makc.0amn
Ha ocHOBaHHM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

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

BAPHAHT Ne 7
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPABHCHUHN PACCTABUTH KO3()(DUIIMCHTHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

a) H202 + KMnO4 — MnO2 + KOH + O2 + H20
6) KNO3 — KNO2 + 02

OnpezlenHTe THUII IPUBCACHHBIX BbIIIC OKUCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKuHﬁ

BAPHUAHT Ne 8
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPABHEHHUH PACCTaBUTh KO3(D(DUITMEHTHI, YKa3aB OKKCIUTEIb U BOCCTAHOBHUTEIb

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

Onpe,ueJmTe THUI IPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX pe-aKI_[I/Iﬁ

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

a) KMnO4 + HCl — CI2 + MnCI2 + KC1 + H20
6) HCIO3 —ClO2 + HCIO4 + H20

Omnpeenure TAI MPUBEICHHBIX BBILIE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PE-aKIIUii
BAPHUAHT Ne 10
Makc.6amr

Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHEHUH PAacCTaBUTh KOG GHUIINCHTEI, yKa3aB OKUCIIHTENb U BOCCTAHOBHTEIb

a) H202 + CrCI3 + KOH — K2CrO4 + KCI + H20
6) Cul2 — Cul + I2

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

Makc.6amn




[TPOMEXYTOYHBIN KOHTPOJIb Ne 1 (o1 9 10 15 Gamios);

Bapuant Ne 1

1. CocTaBbTe MOJNHYIO 3IEKTPOHHYIO (opMyity 3memenTa Ne 85. HazoBUTE 3TOT 3JIeMEHT M yKa)KHTE, B KAaKOM IIEPHOJE,
TPYIIIE ¥ NOATPYIIIIE OH HAXOANUTCS, K KAKOMY CEMEHCTBY OTHOCHTCS M Ha KaKIX YHEPTeTHUECKIX YPOBHSIX U MTOIYPOBHAX
HAXOJATCA €0 BAJICHTHBIC AIEKTPOHBL.

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

3. TemnoBoit apdexr peaxiu C(x) + 2 N20(r) — CO2 (1) + 2 N2(r) paBen + 560 k/>x. Beraucnaute craHmapTHyIO
sHTanbIH0 o0pazoBanus N20, ecniu AHCO2 (r) =-393, 5 kI»/MOb.

4. Kak crnenyeT n3MeHHUTDh JaBJICHUE ra30BOM CMECH IS TOTO, YTOOBI YBEIMUUTH CKOPOCTh PEAKIIUU 2802 (r) + O2 (r)
—2S03 (r) B27paz?

5. BeruncnuTs TeMneparypHblid K03(h(GHIUEHT CKOPOCTH PEaKUUH, €CIIU MPHU MOBBIIIEHNH TeMmepa-Typsl Ha 40 °C peakius
yckopsieTcsi B 16 pa3.

6. Kak cMecTuTh BIEBO paBHOBECHE PEAKIUU

N204 (r) [ 2NO2 (1) — 184,6 kJ[x?

BapuanTt Ne 2

1. CocTaBbTe MOJHYIO MIEKTPOHHYIO (popMymy #oga U rpaduUuecKylo cXeMy pacIpeesieHus ero JIEKTPOHOB IO
SHEPreTHUECKUM sSueiikaM B HOPMaIIbHOM U BO30Y>KI€HHOM COCTOSHUX. Kak BIusieT cTeneHs BO30YKICHUS IEKTPOHOB Hoja Ha
€ro BaJICHTHOE COCTOsIHUE?

2. Kakue THITBI XUMHYECKOH CBSI3M HMEIOT MecTo B Moliekyinax CO2, C12? M300pa3uTh reoMeTpuie-CKoe CTPOCHUE
MOJIEKYI ¥ CXeMBI IepEKPBIBAHHS HJICKTPOHHBIX 00IaKOB.
3. Paccunrats sHTanenuio obpasosanust HCI, ucxons u3 TepMOXUMHUECKOTO YpaBHEHHUS

4 HCI (r)+ 02(r) = 2 H20(r) + 2 CI2(1),
ecm AHx.p. = -114,2 x/I)x, AHH20(1) = -241,8 x/I>x/Monb

4. Kak u3menurcst ckopocts o0patHoit peakuuu N2 (r) + O2 (1) [ 2NO (r), ecnu yBenuuuTh aBleHUE B 2 pasa, a
TeMIIepaTypy OCTaBUTb NOCTOSIHHOMN?

5. Kak m3MeHuTCst CKOpOCTh peakiuu Mpu noHmwkeHuH Temmneparypsl ¢ 80 °C no 50 °C, ecnu TeM-nepaTypHbIi
KO3 (PUIIEHT CKOPOCTH peaKiy paBeH 27

6. B xakoM HampaBIeHHHM CMECTUTCS PaBHOBECUE PEaKLUH

2CO (r) + 02 (r) [12C0O2 (1) — 566 x/x

a) MIPY TIOHWKEHUH TEMIIEPATYPHI;

0) Npy MOHIKEHUN AaBICHUSA?

Hanumute BhpakeHHE KOHCTAHTBI PABHOBECHS 3TOM PEaKIIHU.

Bapuant Ne 3

1. Kax m3MeHsI0TCsl CBOMCTBA - 3JEMEHTOB C YBEIMYECHHEM 3apsiIOB sSAep UX aTOMOB:

a) B TIpeJieTiax JaHHOTO Ieprofa; 0) B mpeaenax JaHHoH rpynmsl. OTBET MPOMUIIOCTPUPOBATE IIPU-MEPAMH.

2. Kaxk ob6pasyercs nonnas cBa3p? Kakue anemMeHTs! ciocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH MpU-MepHL.

3. CKOJIBKO TEIUIOTHI BBIACIHUTCS NpH okuciaeHun 103 J1 aMMHaka, M3MEPEHHOTO IPU HOPMAaJIbHBIX YCIOBHSX, MO PEAKIHUH:
4NH3 (1) + 502 (r) = 4NO (1) + 6H20 (1), AH° =-904,8 xJ]x

4. Kak m3menurcst ckopocts npsimoit peaxkiu 2CO (1) + O2 (1) [ 2CO2 (T), ecnu gaBleHHE B CHCTEME YBEIHUYHUTH B 4

paza?

5. BbrauciinTh TemneparypHblid K03QOUIMEHT CKOPOCTH PEaKIUK, €CH MU MOBBIIIeHUH Temrepa-Typsl ¢ 10 °C mo 70 °C

CKOPOCTb PeaKIMu Bo3pocia B 729 pas.

6. Kaxumy u3MeHEHUSIMU TeMIIepaTyphbl, JaBICHUS U KOHIIEHTPAIlUU MPOAYKTOB PEAKIMH MOXKHO CMECTUTh PaBHOBECHE B

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

Bapuant Ne 4
L. Kakuie anmeMeHTHI IepHOIUYECKON CHCTEMBI TIPEICTABISIOT CO00I caMblii aKTHBHBIN METayll M CaMBblil aKTUBHBIH
HemeTaun? JlaTh 0OBSICHEHNS U COCTAaBHUTH ITOJHEIE 3JICKTPOHHBIE ()OPMYJIBI STHX HJIEMEHTOB.
2. N306pa3uts crpykrypHsle dopmyisl coequnenuit K2Cr207, K2MnO4, KNO2. Uemy paBHBI cTele-HH OKHCIEHHOCTH
JJIEMEHTOB B 3TUX coeuHeHnsX? Kakue TUIIBI XHMHYECKHX CBS3€H HMEIOT MECTO B X MOJICKYJIax?
3. BeramcnnTh, CKOJIBKO TEIUIOTH BBIACIUTCS MPH 00Kure 1 Kr cynbduma MUHKA 110 PEaKIUH:

27ZnS (x) + 302 (r) = 2Zn0 (x) + 2S02 (1), AH° =-943,6 x/]x
4. Bo ckonbko pa3 3amennutes mpsimast peakuuss  3H2 (1) + N2 (1) J 2NH3 (1) €CJI JIaBIeHUE B CHCTEME ymajJeT B 2
paza?
5. Ha ckonpKko rpajycoB HaJO YBEIUYUTH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIMH BO3pOCia B 27 pas, eciu
TeMIIepaTypHBI KO PUITHEHT CKOPOCTH PeaKuu paBeH 37
6. B xakoM HampapJICHUH CMECTHUTCS PABHOBECHE PEAKLIUH

2CO (r) [ CO2 (r) + C (1) — 172,5 x/Ix
a) TIpH MTOBBIIICHUH AABICHHUS;
0) Ipy MOHKEHUH TEMIIEPATYPHI;




B) MpH MOBBIIEHNH KoHIeHTpauuu CO27?

Bapuant Ne 5

1. N300pa3uts pacmpeneneHne 3JIeKTPOHOB MO KBAaHTOBBIM SYEHKaM B aTOMax aproHa, KambIs, docdopa.

2. [IpuBecT mpuMep MOJEKYIbl ¢ Sp2- THOPUAN3ALUEH NEKTPOHHBIX 00slakoB. Kakol yrona mMexmy CBA3SMHU B OTOH
Moutekyie? V300pa3nuTs ee MpocTpaHCTBEHHYIO CXEMY

3. Omnpenenuts SHTANBINIO 00pa3zoBanusa CS2, ucxons u3 ypaBHEHHS

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

4. Kak n3MeHuTCsl CKOPOCTh pEaKu 2NO (1) + CI2 (r) [J 2NOCI (1) [IpYU YBEIMYEHUU KOHLEH-Tpanuu NO B 2
paza?

5. Kak u3MeHHTCSl CKOPOCTh peakimu Mpu nosbimeHnn temmnepatypsl ¢ 0 °C go 50 °C, ecnu TeM-niepaTypHbIit
K03()(UIIMEHT CKOPOCTH PEaKIUH paBeH 37

6 B xakoM HamnpaBIEHUM CMECTUTCSI PABHOBECUE PEAKLIUU

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

Bapuant Ne 6
1. BaneHTHBIC JIEKTPOHBI aTOMOB 3JEMEHTOB ONHCHIBAIOTCA (hopMymnamu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH 71€MEHTHI U COCTaBBTE MOJIHBIE IEKTPOHHBIE ()OP-MYIIBI X aTOMOB.
2. ITpuBecTn mpuUMepsl MOJEKYN BEILECTB, B KOTOPBIX aTOMBI COEMHSINCH Obl KOBAJICHTHOH MOJSPHOIN U HEMONAPHON
CBS3BI0. 11300pa3uTh CXEMBI CTPOCHHUS STHX MOJIEKYIL.
3. Berancnnts sHTaNnBINI0 00pazoBanus mponana C3H8 ucxons n3 ypaBHEHHUS €ro CrOpaHHS

C3HS(r) + 502(t) = 3CO2(r) + 4H20(1), AHx.p. = -2043,9 ]Ik,
eciin AHCO2(r) = -393, 5 x/Ix/monb, AHH20(r) = -241,8 x/[»/Mo0Jb:
4. PaccunTaiite ckopocts xummdeckoit peakmm  2NO (1) + O2 (r) — 2NO2 (1), eciau KOHIEHTPa-IIMN BEIeCTB
cocraBisitot: [NO] = 0,02 mons/m; [02] = 0,03 Mons/i;
[NO2]=0,01 moas/n

5. BeramcnnTs TeMmepatypHbIid Ko3()(GUINEHT CKOPOCTH PEaKIHH, €CJU MPH MOBBIMICHAN TeMne-paTypsl Ha 30 °C
CKOPOCTb PeaKIMK Bo3pocia B 64 pasa.
6. Kaxumy u3MEeHEHUsIMU TeMIIEpaTyphl, JaBleHUs U KOHLEHTpauu [O2] MOKHO CMECTUTH BIIPABO PaBHOBECHE PEAKIIMU

2802 (r) + 02 (r) [1 2803 (1) + Q ?

ITPOMEXXYTOYHBII KOHTPOJIb Ne 2 (ot 9 10 15 6asios);

Bapuant Ne 1

1. Jaiite onpeneneHue pacTBopa, pacTBOPUTENS, PACTBOPEHHOTO BeliecTBa. OnpeaenuTe pacTBOPU-TEIb U PaCTBOPEHHOE
BEIIIECTBO B pacTBOpE, MOJydeHHOM Ipu cMemmBanuu: a) 100 r Boap! u 200 T caxapa; 6) 200 r Boas! u 100 r aneToHa.

2. Kak obecrieunts ycimoBus, 3aMmemsiomue ruaponn3? Kak yckoputs raaponu3?

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

4. PactBop, B 200 M1 koTOpOro HaxoAuTcs 3 T Heanekrponura, obnanaer npu 20 0C ocmorndeckuMm nasienueM 500 klla.
Omnpenenute MOJIEKYSIPHYIO MacCy BEIeCTBa.

5. Ha cxonbpko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
O6ymnmuockonuueckas koHcTanrta soasl E = 0,52 °C.

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

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

Bapuant Ne 2

1. Kak u3MeHsieTcsi pacCTBOPUMOCTh Ta30B B )KHJKOCTSX C MOBBIIICHUEM Temreparypsl? C MOBBIIIC-HUEM JIaBICHUS?

2. Uro Takoe IEKTPOIUTUYECKAs AUCCOUMAIMS U KaK 3aBHCUT JTOT MPOIECC OT HOHU3UPYIOUIEH CHIIBI PACTBOPHUTENS U
Xapakrepa XMMHUYECKON CBS3U B MOJICKYJIC 3JIeKTpoiInuTa?

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

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

5. BeruncnuTh TeMmneparypy KpUCTALIH3alUK pacTBopa, comeprkamero 20 r caxapa C12H22011 B 400 r Boxsl.
Kpunockonuueckas koncranta Boasl K = 1,86 °C.

6. PactBop, conepxammii 2,5 r NaOH B 200 r Boxb! kunut nipu temneparype 100,31 0C. Haiigure mist sToro pactsopa

n3oToHmueckui ko3dpunuent. EH20=0,52.

Bapuant Ne 3

I. Kak mpupoaa pacTBOpHTENsS U pacCTBOPEHHOTO BEUIECTBA BIUSIOT HA paCTBOPUMOCTH? B kKakoMm pacTBopuTele — BOJAE WU
OeH3o11e — OyIyT Jydllle PacTBOPATHCA aMMHUaK U cepoyriepon CS2?

2. JaiiTe ompeneneHus CISIYIOMNM TePMHUHAM: 3JIEKTPOIUTHYICCKAs JAUCCOIUAINNS, IICKTPOIUTHI, HEAICKTPOIIHUTHL,

KaTHOHBI, aHNOHBI. [IprBeuTe MpUMEpPBl COOTBETCTBYIOIINX BEIIECTB.
3. Omnpenenuts KoHIeHTpauo noHoB OH™ B 0,01 M pactBope runpokcuga ammonust NH4OH, eciu Knuce = 1,77 « 10-5.




4. Haiiti ocMoTHYecKoe AaBlIeHHE pacTBopa, coiepskamero B 2 1 18,4 r munepuna C3H8O3, mpu 27 °C.

5. Boruncnute Temmneparypy 3amep3aHusi pactBopa, coaepkaiiero 20 r caxapa C12H22011 B 400 r Boxsl. KH20=1,86

6. BrrunennTs kaxymryrocs creneHs auccormann ximopuna kanus KCl B pactBope, comepxaniem 4,47 r KCI B 100 T Boxsl,
€CITH 3TOT pacTBOp kpuctammsyercs npu -2 °C. Kpnockonngeckas konctanTa Boas! K = 1,86 °C.

Bapuant Ne 4

1. Yro Ttakoe auarpamMma cocTosiHUs BOjbl? KakoBO arperatHoe COCTOSIHHE BOJABI MPHU Clieqyro-mux ycnosusx: a) T = 293 K,
P =100 xIIa; 6) t =50 °C, P =200 IIa?

2. Uro Takoe KOHCTaHTa qucconuanun? Kax cBsi3aHa KOHCTaHTa AMCCOIMAIMU CIA0BIX SIEKTPOIIUTOB CO CTENEHBIO HX
aucconuanun?

3. Haiitu crenens qucconuanyy cepoBOAOPOIHON KUCIOTHI o nepBoi crynenu B 0,1 M pac-TBope, €ciiyu KOHCTaHTa
JIUCCOLIMALIMK AJIs 3TOM cTyneHu pasHa 1,1¢10-7.

4. ITpu 0 °C ocmotuyeckoe naBneHue pactBopa caxapa C12H22011 paBao 3,55¢105 Ila. Cxonb-k0 TpaMMOB caxapa
conepxxurcs B 1 1 pactBopa?

5. Ipu xakoit mpubmM3uTENEHO Temnepatype Oyner xkumners 40 %-HbIil pacTBop 3THIOBOTO criupta C2ZH50H B BOme?
D0yanuockonuueckas KoHcTanTa Boabl E = 0,52.

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

ko3 durment. KH20=1,86

Bapuant Ne 5

1. IIpy onMMHAKOBBIX JIM TEMIEpaTypax KUIAT M KPHCTAJUIU3YIOTCST pacTBOpUTeNb U pactBop? Cdop-Mmynupyiite
COOTBETCTBYIOIIHE 3aKOHEI.
2. Uro Takoe M30TOHHYECKHH KOA((UIMEHT U KaKk OH CBA3aH CO CTEMEHBIO JUCCOIMAINY 3JIEKTPO-IHTA U YHCIOM HOHOB,
Ha KOTOpBIE pacnasaeTcs B BOJHOM pacTBOpE ero Mojekysa?
3. KoncranTa aucconnannu oprodocdopHoii kiuciaorst H3PO4 no mepsoit crynenn pasHa 7,11¢10-3. IIpeneOperas
JUccolyanuei o ApyruM CTyIEeHsM, BBIYUCINUTh KOHLIEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTEHI.
4. [Tpu xaxoii TemmepaType OCMOTHYECKOE NaBlieHHE pacTBopa, coieprkamiero 18,6 r anmwimaa COHSNH2 B 3 1 pactBopa,
nocturuer 2,84+105 I1a?
5. KaxoBa temmneparypa KUMeHHs pacTBOpa HEdJEKTposnuTa, coaepskamiero 3,01+1023 mMonekyn B JTUT-pe BOIbI?
D0ymnnockonuueckas KoHcTanTta Boasl E = 0,52 °C.
6. Ipu kakoit Temmneparype Oyner kunets 1| m pactBop NaCl, eciu crenens auccounanuu NaCl paBHa 84%?. EH20=0,52

Bapuant Ne 6
1. [epeuncnure Qusmueckne CBOWCTBA BOABL. Kakwe M3 3THX CBOWCTB aHOMAaJbHBI? B WeM mpuunHa WX aHOMAJIBHOCTH U
KaKoBa poJib aHOMAINUK BOJBI B Ipupoje?
2. Yro Takoe CTENEHb AUCCOLMALMU M KaK OHA 3aBUCUT OT KOHLEHTpalUu pacTBopa?
3. Bo ckonbpko pa3 xoHmeHTpanus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbie, yem B 1 H. pactBope H2S04 (o =
51 %)?
4. Paccuntars MONEKYJSIPHYIO MacCy HEdJIEKTPOJIUTA, €CIIM B 5 J1 pacTBOpa COAEPKUTCA 2,5 T HEDIEK-TPOJIUTa, a
ocMoTudeckoe asieHue 3toro pacteopa mpu 20 °C pasao 0,32+105 Ila.
5. Ha cxonbpko rpagycoB MOBBICUTCS TeMIepaTypa KumeHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0ymmuockonuueckas koHctanrta soasl E = 0,52 °C.
6. PactBop, coaepxkammii 1,7 T xopuaa nuaka ZnCl12 B 250 r Bojbl, KpUcTauiu3yercs: npu temme-parype -0,230C.

Omnpenenure KaXynIyocs creners qucconuanun ZnCl2 B sTom pactBope. KH20=1,86
Kputepuu ouenku:

- OLIEHKAa «OTJIMYHO» BBICTABIIAETCA CTYCHTY, €ClIM OH Habpain 15 6annoB

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

- OIIEHKA «YJIOBJIICTBOPUTENEHOY BEICTABIIACTCA CTY/ICHTY, €CII OH Habpain 9 6amros

- OLICHKA «HEYAOBJIETBOPUTEILHO) BBICTABISIETCA CTYACHTY, €CIH OH Habpai MeHee 9 GaysioB.

[IpomexyTounblil KOHTPOIIb 3 — BhINONIHEHUE PT'P

PacueTHo-rpaduueckas padota (PI'P) na Temy «Xumudeckue pacuetbi». [lenbto BeimonHenus PI'P sBisi-eTcst 3aKkperienne
TEOPETUICCKUX 3HAHUH, BHIHOCHMBIX HA CAMOCTOSATENBHYIO PaboTy CTYJICHTOB, TIO3BOJISTFOLIIX OCBOUTH CIICIIMATBHBIC Pa3/IeIIbl
JIUCITUTUINHBI.

Bompocs! i1t npoBeeHus IPOMEXYTO4HOI arTecTanuu B popme sk3amena (MK):

1. OCHOBHBIE 3aKOHBl XUMHH: 3aKOH COXPaHEHMs MAacChl H SHEPIHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLLIECHUH, 3aKOH SKBHBAJICHTOB.

2. OCHOBHBIE 3aKOHbI XUMUH: 3aKOH OOBEMHBIX OTHOIIECHHMH, 3aKOH ABOTraipo M €ro cieacTBHs. MeToxbl onpeaesieHuUs
MOJIEKYJIAPHBIX MaCcC Ia30B.

3. Ilepuonuueckuii 3akoH U nepuoauueckas cucrema JI.J1. Menaeneepa. Ilepuoasl, Ipynimsl ¥ NOA-TPYNIIbl NEPUOIUIECKON
cucteMbl. CBsI3b CTPOEHHUS aTOMA C TOJIOKEHUEM 2JIEMEHTOB B IEPUOANYECKOH cHCTEME.

4. Crpoenue atoma. [locrynatel bopa.

5. KBanTtoBble uncna, nx GU3NIECKUii CMBICII.

6. OnekTpoHHass OpOUTaNb U «KBaHTOBas stuedika». [Ipunrun Ilaymum. ITpasuno XyHpga.

7. CewmeiicTBa s-, p-, d- 1 f- 2IEMEHTOB B NEPHOIUUYECKOH CHCTEME 3JIEMEHTOB. DJIEKTPOHHbIE (OP-MYJIIbI DIIEMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOCHHS MX JJIEKTPOHHBIX 000J0YEK. DHEPTHsl HOHU3AINH U CPOJICTBO aTOMa K
3JIEKTPOHY.

9. THIB XUMHYECKON CBSI3H, HX OCOOCHHOCTH.




10. Xumuueckas CBA3b U €€ OCHOBHBIE XapaKTEPHCTUKH.

11. KoBanieHnTHast XxumMudeckasi CBs3b, €€ Pa3sHOBUIHOCTH. MeTo/l BaJICHTHBIX CBS3EH.

12. Crioco0b1 00pa30BaHs KOBaJCHTHONH XMMHYECKOH CBS3H.

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

14. [MonspHOCTH XMMUYECKON CBSI3H. DIEKTPUUECKH MOMEHT AMIIONS MOJIEKYJIBI.

15. Wonnas cBs3b, €€ ocodeHHOCTH. CTENCHP HOHHOCTH CBSI3U.

16. BomoponHas cBsi3b, €€ 0COOCHHOCTH W BIUSHHE Ha CBOWCTBA BEIIECTB.

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

18. BHyTpeHHsIs1 SHEpPrus U SHTANBNHA. DHepreTHYeckue d(PPEeKThl XMMUYECKUX MPOIIECCOB.

19. Maxkpo- ¥ MHKPOCOCTOSIHHE BEIIeCTBa. BepOsSTHOCTh COCTOSIHUS CUCTEMBI M SHTPOIIHS.

20. HamnpaBieHHOCTH caMOIPOU3BOIBHOTO MPOTEKAHUS XHMUYECKUX peaxiuid. Dueprus [uboca.

21. Xumuueckas kuHeTHKa. CKOpOCTh XMMMUYECKUX PEAKIMi B TOMOTEHHOH M TeTEepOTeHHON CHUCTe-Me.

22. BnusiHue npupoibl pearupyromux BEIIECTB U TEMIIEPATYPhl HA CKOPOCTh XUMHUYECKOH PEAKLUU.

23. BnusHue katanuzaTopa Ha CKOPOCTh XUMHUYECKOH peakiuu. MexaHu3M JelCTBUs KaTaau3aTropa.

24. O6parnmMele 1 HEOOpAaTUMBIE XUMHYIECKHE PEAKIUU. XUMHUIECKOe PaBHOBECHE.

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

26. Bona, e¢ ¢pm3ndeckue cpoiicTBa. J[marpaMma COCTOSHHS BOIBI.

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

28. PactBopsl. ['maparnas Teopus .M. Menneneesa. TemnoBsie 3¢ ekTsl pacTBOpeHHUsI.

29. PacTBOpuMOCTb TBEPABIX BELIECTB B JKUAKOCTSX.

30. PacTBOpuMOCTh Ta30B B JKHUIKOCTSX.

31. KoHuenTpanus pactBopoB, €€ BUJIBI.

32. OcMoc, 0CMOTHYECKOE JaBIeHHE pacTBOpoB. 3akoH Bant — ['odda 11t pacTBOPOB HEINEKTPOIH-TOB M AIIEKTPOIUTOB.
33. [NoHmkeHne maBiIeHNs HACBHIIIEHHOTO I1apa pacTBOPHTENS HAJ pacTBOPOM. 3akoH Payis 1y pac-TBOPOB HEDJIEKTPOJIHMTOB
1 3JIEKTPOJIUTOB.

34, [oBbIIeHHE TeMInepaTypbl KUIIEHUsST pAacTBOPOB. 3akoH Paynst ajst pacTBOPOB HEDJIEKTPOIUTOB M AIIEKTPOJIHUTOB.

35. [ToHnxeHue Temneparypbl KpUCTaJUIM3ALUKU pacTBoOpa. 3akoH Payiis 11 pacTBOPOB HEANIEKTPO-JIUTOB U 3JIEKTPOIHUTOB.
36. Teopust >MEKTPOIUTUIECKON TUCCOLMAIIUH.

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

38. CnaOble 3JEKTPOIUTHI, WX AUCCOLMAIMs. 3aKkoH pa3bamieHuss OcTBaIbaa.

39. CHIIbHBIC AJIEKTPOJIMTHI, UX AUCCOIMAIMS. AKTUBHOCTH MOHOB.

40. Peakiiui nOHHOTO OOMEHa B pacTBOPAxX AJIEKTPOIHUTOB. Y CIOBHS HEOOPATHMOCTH PEAKIIHH.

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

42. Bonoponnsriii nokazarens. [lkana pH, meroas! onpenenenust pH.

43. I'mpponus, ero KONMMYEeCTBEHHBIE XapaKTEPUCTUKA. 3aBHCHMOCTH THIPOJIHM3a OT KOHIICHTPAMU M TEMIEPaTyphl pacTBopa.
44. I'unponus conei u ero BUABI (Ha IpUMepe YPaBHEHUH THIPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucniepcHbIe CUCTEMBI, UX KIacCH(UKAIMS 110 arperaTHOMY COCTOSHHIO (ha3.

46. JlucniepcHBIE CHCTEMBI, X KITacCH(UKAIMS 10 CTENCHU TUcIepcHOCTH. CBOOOIHO- W CBA3HOAWC-TIEPCHBIC CHCTEMBI.
47. YcToHYnBOCTh UCHEPCHBIX cHCTeM. DaKTOPhl CTAOMIH3aUH AUCTIEPCHBIX CHCTEM.

48. Cop0Ouust u e€ BUIBL.

49. Komnounnsie pactBopsl. CTpoeHHE KOJIOUTHOW MUIICIUIBI.

50. Koarynmsamus KOJUTOMIHBIX pacTBOPOB M (haKTOPHI, €€ BRI3BIBAIOIIHE.

51. Tunel OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaxiimu oxucnenus. BakHeline BocCTaHOBUTEIIH.

53. Peaxuun BoccraHoBneHus. BaxkHeHne OKUCIUTENIN.

54. OKHCIUTENBHO-BOCCTAHOBUTEIbHASL IBOMCTBEHHOCTD.

55. DIEKTPOXUMHYECKUE CHUCTEMBI. DIEKTPOAHBIE MOTEHIUAIBI M PsIl HAIPSDKEHUH METalIoB.

56. Kopposust meTansioB u ee BUJBI.

57. MeToabl 3aUTEl OT KOPPO3UU METAILIOB.

58. [Nonsatue xumuueckoit naeHTUuUKanuu. KayecTBeHHbIE peakuuy Ha MOHBI.

59. CocraBieHre ypaBHEHHH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH, PeakiMid HOHHOTO OOMEHa, THIPOJIn3a COJeH.

6.2. TeMbl nUCbMEHHBIX padoT

PacgerHo-rpadudeckas paborta CTyAEHTOB 09HOM (HOPMBI 00YIECHHS

PacuetHo-rpadudeckas padora (PI'P) Ha Temy «Xumudeckue pacuetsn». Llensto BemmonHeHus PI'P sBiseTcs 3akperuieHne
TEOPEeTHUYECKUX 3HAHUI1, BBIHOCHUMBIX Ha CAMOCTOSITENIbHYIO pabOTy CTyICHTOB, TO3BOJISIOIINX OCBOUTH CHELHANIbHbIE Pa3/AeIbl
JUCHUIIIHHBL.

Beinonnsercs PI'P cryieHTOM HHAMBUYAJIBHO O] PYKOBOACTBOM IIPENOJABATENS BO BHEAYUTOPHOE BPEMS, CAMOCTOSTENLHO.
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
CTaBUTCH - "3aUTEHO".

6.3. Ilpoueaypa oueHuBaHus

PetitiaroBEIH 621 mo BPC 3a paboty B cemecTpe 1o AUCIMIUTMHE He MOXKeT npeBsmath 100 6amios (min 51):
S=TK+IIK + A

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




Ecnu npu n3ydeHnH AUCIUIUTAHBI Y4eOHBIM IJAaHOM 3allTAaHUPOBAHO BhINOHEHHE pedepara, PI'P, kypcoBoro nmpoekra (padboThi),
TO JUTS X OIIeHKH BbLIensiercs oauH [1K. Takue BuIbI paboT oreHUBaroTCs oT 15 1o 25 6amios.

Cnada paboT, 3aIUIaHUPOBAHHBIX YUeOHBIM TIIAHOM, SIBISIETCS 00SI3aTEIBHBIM JIEMEHTOM, HE3aBHCUMO OT KOJIMYECTBA HAOpaHHBIX
6amnoB no apyrum Bugam TK u ITK.

HesaBncuMo oT pe3ynbTaToB npeasiaymero sramna KonTpois B cemectpe (TK mm I1K), oOygarommutics gomyckaercs K
CIIeYIOLIEMY.

Ecnn oGy4atoniuiics B KOHIE ceMecTpa He HaOpan MUHUMAaJIBHOE KOJM4ecTBo 0autos (51 6ami), To Ui Hero 00s13aTeIbHbIM
CTaHOBATCS:

- [IK — PI'P / xypcoBoii mpoekT (paboTa) / pedepar, 3alIaHIPOBaHHBIN yueOHBIM IUTaHOM. Eciy npy u3y4eHN: AUCIUTUTHHEL
y4eOHBIM IUIAHOM HE YCTaHOBJICHO BBIINOJIHEHUE BBIILIETICPEYUCIICHHBIX PaboT, TO BhinosHseTcst oxuH [1K, npeyioxkeHHbIi
npernojaBaresieM (HalpuMep, yCTHBII WM MMCbMEHHBIH onpoc, pedepar, TeCTUPOBaHKE U T.I1.);

- UK — cnaua 3adeTa WM 9K3aMeHa, B CPOKH, YCTAHOBJICHHBIE PACIICAHHEM IIPOMEKYTOUHOH arTecTanun. OleHNBaHNE
MPOU3BOJUTCS IO NMATHOANIBHON mIKane. B BemoMocTH B rpady «DKk3aMeHAI[OHHAS OIIEHKA) BBICTABIIAETCS OI[EHKA MO
pesynbraram HK.

MaxcumMansHoe koaudecTBo 6aymtos 3a PI'P / kypcoBoit mpoekr (paboty) / pedepaT, 3ammaHupoBaHHBIA yIeOHBIM IIJIAHOM PaBHO 25
(min 15). Ilepecuer 0ansIoB B OLEHKY MO MATHOAILHOM LIKajIe BBIIOIHAETCS M0 Tabuuue 1.

Tabnuna 1 — IMepecuet 6amioB 3a pedepar, PI'P, kypcoBoii nmpoekr (paboTy) mo 5-tu OaibHOM IIKae
PefitunroBeiit 6amn  OneHka 1o 5-Tu 0anbHOM HIKaie

25-23 OTnuyHO

22-19 Xoporio

18-15 Y 10BII€TBOPUTEIHHO

<15 HeynosneTBoputensHO

Kpurepnu orieHKr ypoBHS c(OPMHUPOBAHHOCTH KOMIIETCHITHH M BBICTABJICHIS 0AJIIOB 3a pedepar, pacueTHO-TpapuIecKyio padoTy,
KYPCOBYIO paboTy (IIPOEKT): COOTBETCTBHE COEPKAHHS PAOOTHI 33JaHHIO; TPAMOTHOCTh U3TI0XKEHHS B KaU4eCTBO 0(OPMIICHHS
paboThI; COOTBETCTBHE HOPMATHBHBIM TPEOOBAHMUSM; CAMOCTOSITEIILHOCTD BBIITOJIHEHUS PadOTHhI, ITyOHHA MPOpaOOTKN MaTepHuaa;
HCIIONI30BaHNE PEKOMEHIOBAaHHOW ¥ CTIPABOYHOI JIUTEPaTypHl; MPABIIIEHOCTD BBITIOJIHEHHBIX PAacYeTOB U IpadMuecKoll YacTy;
000CHOBaHHOCTb U JJOKa3aTEIIbHOCTE BEIBOMIOB.

Jlis pacdyera HTOrOBOM OLICHKH IO AMCIUILTAHE HEOOXOAMMO UTOTOBBIC OAILTHI (S) MepeBeCTH B MATHOAIBHYIO IIKATY C
HCTOJIE30BAHUEM TAOIIHIIEI 2.

Tabnuna 2 — [TepecueT HTOTOBBIX OATUTOB JUCIUIUTHHBI 110 5-TH OAJIbHOM IIKaIe
PeiiTHHTOBEII Oaut

(MTOTOBBIA OaJlT MO AMCIUTLTHHE) Onenka o 5-tTv OambHOM IIKaje
86-100 OTnuyHo

68-85 Xoporo

51-67 Y 10BIIETBOPUTENBHO

<51 HeynosnersopurenbHo

HWrorossrit korTpois (1K) npoBoanTcs B popme 3aueTa mimu sk3aMera. OIeHUBaHNE MIPOU3BOIUTCS 1O S5-TH OaNbHOI MIKaIe.

OueHka chopMUPOBAHHOCTH KOMIETEHIMI y 00y4alolmuxcsi U BBICTABICHHE OLIEHKH 0 JIMCILMIUIMHE BEAETCS CIEAYyIOINM
00pa3oM : ISt CTyJEHTOB OYHOH (hOpMBI 00yUEHHsI HTOTOBas OLIEHKA 110 IMCLMILTHHE BhIcTaBisieTcs o 100-0ajubHOM cucreme,
3aTeM HEePEBOIUTCS B OLICHKH «OTIMIHOY, «XOPOIIO», KYIOBICTBOPUTEIEHOY, «HEYIOBIETBOPUTEIHHOY / «3aUTEHOY U «HE
3a4TEHOY; JUIS CTYJCHTOB 3a049HON M OYHO-3a09HON (POPMBI 00yUCHHUS OIIEHUBACTCA IO MATHOAIUIBHOM IIKasie, OleHKAMU
«OTIINYHON, «XOPOIIOY, «yJIOBICTBOPUTEIHHON, «HEYIOBICTBOPUTEIBHOY / «3aUTCHO» HIIM «HE 3a4TCHOY.

BeIcoxuii ypoBeHb OCBOCHHUS KOMIIETEHIIMH, HTOTOBAs OI[CHKA [0 AUCIUIUTHHE «OTIIMIHO» WITH «3adTeHo» (86-100 6amios):
TIyOOKO 1 IPOYHO YCBOMII IIPOTPaMMHBIN MaTepHal, HCUYEPIIBIBAOLIE, IIOCIIEIOBATEIBHO, YETKO M JIOTHYECKH CTPOIHO ero
U3JIaraer, yMeer

TECHO yBS3bIBAaTh TEOPHIO C MPAKTHKOM, CBOOOIHO CIPABIISETCS € 331a4aMH1, BONPOCAMH M APYTHMH BHAMH IIPUMEHEHUSI 3HAHHH,
TpUYeM He 3aTPyJHACTCS C OTBETOM IIPH BUAOM3MEHEHHNH 33/IaHHH, NCIIONB3YeT B OTBETE MaTepuall yaeOHO! TNTepaTypsl,
HpaBHIBHO 00OCHOBBIBAET NIPHUHSATOE PEIICHHE, BIafeeT PA3HOCTOPOHHIMH HAaBBIKAMH U IIPHEMaMU BBITOTHEHHUS IPAaKTHUECKIX
3aa4. CHCTEMHO U IUIAHOMEPHO paboTaeT B TEUCHUH CEMECTPA.

IToBBITIIEHHBIH YPOBEHb OCBOCHHUS KOMIIETEHIINH, HTOTOBAs OIICHKA 0 TUCIUIUIHHE «XOPOIIO» MITH «3auTeHO» (68-85 OamioB):
TBEPAO 3HACT MaTepHal, TPAMOTHO U I10 CYIIECTBY M3JIaraeT ero, He JOIyCKas CyIIeCTBEeHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
NPaBUIILHO IPUMEHSET TEOPETUUECKHUE MOJIOKEHHS TPH PELIEHUH [TPAKTHYECKUX BOIPOCOB U 3a71ad, BlIajeeT HEeOOXOAUMBIMU
HaBBIKAMH ¥ IPHEMaMH HX BBINOJTHEHHUS. CHCTEMHO U IIIAHOMEPHO paboTaeT B TEYEHUH CEMecTpa.

IToporoBsIit ypoBeHb OCBOCHHS KOMITCTCHIIHH, HTOTOBAs OIIEHKA 110 JHUCIUIUINHE «YIOBICTBOPHTEIHHO» HIH «3a4TeHO» (51-67
6aJIoB): MMEeT 3HAHMS TOJIBKO OCHOBHOTO MaTepuasa, HO He YCBOHII €ro JeTaliel, TOMyCKaeT HeTOUHOCTH, HeJOCTaTOYHO
HpaBWIbHBEIE (POPMYITMPOBKH, HAPYIICHUS JIOTHYECKOH MOCIIEJ0BATEIbHOCTH B H3JI0KCHUH TIPOrPaMMHOTO MaTepHalla, UCIIbIThIBACT
3aTpyXHEHUS MPH BHITOJHEHUH TIPAKTHICCKUX padoT.

IToporoBerii ypoBeHs OCBOCHUS KOMIIETEHIINH HE COPMHIPOBAH, HTOTOBAS OICHKA M0 AUCIUILTIHE «HEYIOBIETBOPUTEIHHOY» UIN
«He 3auTeHOo» (MeHee 51 Gana): He 3HaeT 3HAUNUTEeNILHON YacTH MPOrpaMMHOI0 MaTepHuana, JONyCKaeT CyIIeCTBeHHbIE OIHOKH,




HEYBEPEHHO, ¢ OOIBIINMH 3aTPyTHEHUSIMU BBINOIHSET IIpaKTHieckue padoTsl. Kak mpaBuiio, OlleHKa «HEYIOBIETBOPUTEIHHOY
CTaBUTCS CTYJEHTaM, KOTOPbIE HE MOTYT MPOAOIIKUTh 00y4eHHe 0e3 TOMOTHUTEIbHBIX 3aHATHH 10 COOTBETCTBYIOMIEH JUCIUIIINHE.

OOmuit mopsIIOK MPOBEACHNUS MIPOLEAYPHI OIICHUBAHUS 3HAHWH, yMEHHIA, HABBIKOB U (VIJTH) OIBITA AESTEINBHOCTH, COOTBETCTBHUE
WHIMKATOpaM JTOCTHOXKEHUS cHOPMUPOBAHHOCTH KOMIIETEHLIMH ONpeAesieH B CIEAYIOMINX JIOKATbHBIX HOPMATUBHBIX aKTaX:

1. TlonoxxeHue o TeKymiel arrecTanuy 3Hanui odydatommuxcss B HUMU Jouckoit TAY (B geficTByIOIEH peaaKiim).

2. ITonmoxeHue 0 NPOMEKYTOYHOM aTTeCTAMK 00YYAIOIIUXCS IO IPOrpaMMaM BEICIIEro 00pa3oBaHus (B ACHCTBYIOIICH peJaKiyun).

JIoKyMeHTBI pa3MelieHsl B cBo00AHOM AocTyne Ha opunmanpHoM caiite HUMU Jlonckoii TAY https://ngma.su/ B paznene: ['naBHas
ctpanuna/Ceenenus 06 06pa3zoBaTeNbHON Opranu3auuu/JJoKyMeHTHI.

6.4. ITepeyeHb BUIOB OIIEHOYHBIX CPEACTB

1. OUEHOYHBIE CPEJJCTBA TEKVIIEI'O KOHTPOJIA:

- TECTBI / BOTIPOCHI JJIsl TIPOBEJICHUST IPOMEKYTOTHOTO KOHTPOJIS;
- OnaHKu 3aaHni 11g BeinonHenus PI'P.

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

XpaHuTCs B OyMaXKHOM/2JIEKTpOHHOM BHie Ha Kadempe DTII.

7. YHEBHO-METO/MYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXY JISA)

7.1. Pekomenayemasi iuTepaTypa

7.1.1. OcHoBHasi iUTEpPaTypa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3narenscTBo, rof
JI1.1 |CysopoB A. B., OO61ast XuMusi: y4eOHUK Cankr-IletepOypr: Xumuznar,
Huxonsckuii A. B. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
JI1.2 | Anmapues A. W. Xumus: yueOHoe nocoodve HoBocubupck: HI'TVY, 2021,
https://e.lanbook.com/book/216
173
JI1.3 |CammxoBal. T. Xumust: yaeOHOe mocoone Va: Br'AY, 2021,
https://e.lanbook.com/book/201
053
7.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIIH 3arnaBue W3pnarenscTBo, o]
JI2.1 |Mlanamoga O.1O., Xumust: COOPHUK 32134 I CAMOCTOSITEIIBHON PaboThI Hosouepkacck, 2018,
Jpososo3zosa T.1. CTY/ICHTOB [BCeX HAIPaBIICHUH | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&i1db=0
JI12.2 | AposoBo3osa T.H., Xumus: 1abopaTOPHBIN IPAKTHKYM JUTS CTYICHTOB BCEX Hosouepxacck, 2018,
IManamosa O.10., HaIpaBIeHUH http://biblio.dongau.ru/MegaPr
[Isatauubza E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI2.3 | Amapues A. 1., Xumus : COOpHUK 33724 U YIPAXKHEHUH: yIeOHO-METOINIECKOEe HoBocubupck:
Kazaxoa A. A. nocobue Hoocubupckuii
roCyapCTBEHHBII
TEeXHUYECKUI YHUBEPCHUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
7.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3ariaBue WznarenscTBo, ros
JI3.1 | HoBouepk. HHX.- XUMUS: METOI. YKa3aHUs 10 U3Y4. Kypca M BBII. KOHTP. PabOThI Hosouepxacck, 2022,
MEJAOp. UH-T IUTS CTYA. 3a04. popMbl 00y4. Hampasi. "T'uapomenuoparnms”, http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; coct.: | "Crpourensctso”, "IIpuponoodycTpoicTBo u oNIMI/UserEntry?
0.10. [lanarmosa, Bojonosib3oBanue", "TexHochepHas 6e30macHOCTb", Action=Link FindDoc&id=42
T.W. IpoBoBo30oBa "Hedrerazosoe nemo" 7806&i1db=0




7.2. Ilepeuyenns pecypcoB HHGOPMALHOHHO-TETeKOMMYHUKANMOHHOI ceTu "HHTepHeT"

7.2.1 UH()OPMALMOHHO-CIIPABOYHBIC U TIOUCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 Ilepevens NporpaMMHOro odecrnedyeHus
7.3.1 Yandex browser
73.2 MS Windows XP,7,8, 8.1, 10; Cyb6nuuen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeim»
733 Microsoft Teams IIpenocrapnsercs GecruiaTHO
734 MS Office professional; CyO6muren3noHHbIH goroBop Ne502 ot 03.12.2020 . AO
«Cod1Jlaita Tpeitn»
7.4 IlepedyeHb HH(POPMALNOHHBIX CIPABOYHBIX CHCTEM
7.4.1 ba3zer manasix OO0 "Tlpecc-Mudopm" (Korcymsrant | https://www.consultant.ru
+)
7.4.2 bazer mannbix OO0 Hayunas 31ekTrpoHHas http://elibrary.ru/
6ubnmoreka
8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIS)
8.1 2321 CrnenmanbHOE TOMEIICHHE YKOMIUIEKTOBAHO CIECIHATIM3HPOBAHHON MEOCNBI0 H TEXHIYECKIMU

cpeZicTBaMy 00yUeHHsI, CITyKAIIUMU [T IpeAcTaBiIeHus nHpopMmanuy ayauropun: Habop
JEMOHCTPALIMOHHOTO 000pyAOBaHMA (IIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mr.,
npoekrop Acerx113PH — 1mT., 3kpaH HacTeHHBIH — | mMT.; Y4eOHO-HAMIAAHbBIE MOCOOUSI — 9 MIT.;
Jocka - 1 miT.; Paboumne mecta cTyeHToB; Pabodee MecTo mpermoaBaressl.

8.2 2313 CrnennanbHOE IOMENIEHNE YKOMIUIEKTOBAHO CHECIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpeAcTBaMy 00yUeHHsI, CITy>KAIIUMH [T PeACTaBICHUs HH(POPMALUU OOJBIION ay JTUTOPUH:
Habop neMOHCTpallMoHHOTO 000pyI0BaHUs (TEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mrt., mpoekrop Acerx113PH — 11mT., 3xpan HacTeHHBIH — 1 mT.; Y4eOHO-HADIAIHBIE Tocoous — 15
mrt.; PaGoune mecra ctyneHToB; Pabodee MecTo mpemnogaBarens.

8.3 2305 [TomereHne YKOMIUIEKTOBAHO CIICIHATHN3UPOBAHHON MEOENBIO M TEXHUUECKUMU CPENICTBAMU
00y4eHHUs, CIyKaUMU JJIs IpeICTaBIeHU HHPOPMALMK U OCHALLIEHO KOMITbIOTEPHOM TEXHUKOU C
BO3MOYKHOCTBIO MOJKITIOYCHHUS K CeTH «IHTEepHET» B 00eCIIeYCHUEM JIOCTYIIA B AJICKTPOHHYIO
nHpopMannoHHO-00pa3zosatenbHyTo cpexy HUMU onckoit TAY: Kommsioteps: Mapoxk: Intel
Celeron 430 — 1 wrt.; Celeron 366 — 1 wt.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHutop
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 wit.; Kadenpanbuas oubimorexa;

Cromnbl komnbroTepHBIE — 6 T.; Crosi-TyMOa — 5 tiT.; Crynbs — 16 mir.; TeMmaTHueckue TUaKaThl
—5mr.; Jocka—1mr.; PaGoumne mecta cryaenToB; Pabodee MecTo mpenogaBaTes.

8.4 2102 CrienanbpHOE MOMENICHHUE YKOMIUIEKTOBAHO CIIEHUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMK O0YYEHHUSI, CIy KaIllUMH JJIsI IPEICTABICHIS HHOOPMAIIH OOJBIION 2y TUTOPHH:
Habop nemMoHCTpanmmoHHOTO 000py0BaHUS (IIEPEHOCHOI): 3KpaH - 1 mIT., mpoekTop - 1 mT., HeTOyK
- 1 mr.; Ammapar TBO — lmt.; Anmapar TB3 — 1 wit.; ITnura snexrpudeckas — 1 mr.; Ilnura
narpesartenbHast ES-HA3040 — 1 wt.; [azoananmuzarop I'’XII-3M — 1 wit.; Oruerymutens — 1 1mT.;
Benpo xonycHoe — 1 mT.; JlabopaTopHas mocyna; PacTBOpbI peakTHBOB, HEOOXOAMMBIX JJTS
BBITTOJTHEHUS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeguKaMeHTaMu — | mT.; Mebens maboparopHas;
Jocka MarHUTHO-MapkepHas - 1mt.; CymmnsHsiil mxag - 1m.; Becs! Texnoxumuaeckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctyaentos; Pabouune mMecta
IIperoAaBaTels.

9. METOIMYECKHE YKA3ZAHUA J1JIS OBYYAIOIIUXCS 11O OCBOEHUIO JNCIUAIIJINHBI (MOIYJIST)

1. [Monoxenne o Tekymien arrecranuu odydaromuxcs B HUMUW JITAY (BBeaeHo B AeiicTBUE MpukazoM aupekropa Nell9 ot
14 ntons 2015 r.). / HoBouepk. umk.-menuop. uH-T JloHckoi 'AY .-Onekrpon. nan.- HoBouepkacck, 2015. - Pexxum noctyna:
http://www.ngma.su - 27.08.2016

2. XuMHUA : METOANYECKHE YKa3aHHS 110 ITOJTOTOBKE K TEKyIIeMy KOHTPOJIIO JUTS CTYICHTOB BceX HampasieHnit / HoBodepk. HHX.-
menuop. uH-T JJorckoit 'AY ; coct. O.10. Illanamosa. - HoBouepkacck, 2019.

2. IpoBoBo3oBa, T.M1. Xumus: nab. mpakTukyM st cTya. Becex Hanpasi./ T. M. [IpoBoBo3oBa, O. 0. lllanamosa, E. B. ITatauisiHAa ;
Hosouepk. unx.-menuop. uH-T Jlonckoi AY. - HoBouepkacck, 2018.

3. 6. [Hamamosa, O.}O. Xumust: ¢6. 3agaq it cam. paboTsl ctyj. [Beex Hampasi.] / O. 0. Hlanamosa, T. Y. JIpoBoBo30Ba ;
Hosouepk. unk.-menuop. uH-T Jlonckoil 'AY. - HoBouepkacck, 2018.
4.3. XuMHS : METOIMYECKIE YKa3aHHs MO MOJATOTOBKE K TEKYIEMY KOHTPOIIO JJIs CTyISHTOB BceX HampasieHuid / HoBouepk.

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




		Мельник Татьяна Владимировна
	2024-09-23T14:51:12+0300
	Новочеркасск
	Мельник Татьяна Владимировна
	Утверждение




