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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
Henenp 14 1/6
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 0
HMacchl MeTajuia moooseMy OIIK-1.2 JI1.2J12.1
BbIIENMBLIETOCs Bogopona. /J1ab/ OIIK-1.3 J12.2J13.1

OIIK-5.1 31

OIIK-5.2

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 JI1.1 0
MOJIENb COCTOSIHHS JIEKTPOHA B OIIK-1.2 JI1.2J12.1
aToMme. DIeKTPOHHbBIE 000IOUKH B OIIK-1.3 JI2.2J13.1
atome. KBaHTOBBIE UnCIIa. OIIK-5.1 21
IIpunnun [Taymu. [paBuno XyHna. OIIK-5.2
ITepnoguueckuii 3axon JI.1. OIIK-5.3 TIK-

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

/J1ex/

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

XUMHYECKHUX CBSI3eH U UX 4.1 TIK-4.2
xapakrepuctuka. CTpoeHue U I1K-4.3

CBOWCTBA MOJIEKYJT
Mp/

Pazngen 3. 3.XuMuueckasi CBA3b U
CTpOEeHHE MOJIEKY.JI.




3.1 XuMHuecKas CBSI3b U CTPOCHUE OIIK-1.1 J1.1
MOJIEKY L. OIIK-1.2 JI1.2J12.1
Turrer XUMHYIECKON OIlK-1.3 JI2.2J13.1

CBSI3U: KOBaJICHTHAs, OIIK-5.1 21
WOHHAsl, BOJOPOAHAs, OIIK-5.2
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
cBs13b. CTpoeHHe aToMa U OIIK-1.2 JI1.2J12.1
CHUCTEMATHKA XUMHYECKUX OIlK-1.3 JI2.2J13.1
a1eMeHToB. [lepuonuyeckas OIIK-5.1 21
CHCTEMA JIEMEHTOB U U3MECHEHUE OIIK-5.2
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
TpoLeccoB. XUMHUYECKast OIIK-1.2 JI1.2J12.1
KWHETHKa DHEPreTH4YeCcKue OIlK-1.3 JI2.2J13.1
3(hHEKThI XUMUYECKUX PEAKIIHH. OIIK-5.1 21
BayTpenHnss sHeprus u OIIK-5.2
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 JI1.1
npouieccoB. Pacyer sHTANBINN OIIK-1.2 JI1.2J12.1
XUMHYECKHX OIIK-1.3 JI2.2J13.1
peakuuii. OIIK-5.1 21
Mp/ OIIK-5.2

OIIK-5.3 TIK-
4.1 TIK-4.2
[K-4.3
43 OnpezneneHre SHTAIBINH PEAKIHH OIIK-1.1 JI1.1
HelTpanusaiuu /J1a6/ OIIK-1.2 JI1.2J12.1
OIlIK-1.3 JI2.2J13.1
OIIK-5.1 21
OIIK-5.2
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 JI1.1
npouieccoB. Pacuer ckopoctu OIIK-1.2 JI1.2J12.1
XUMUYECKUX peakiuid. IIpaBuiio OIIK-1.3 JI2.2J13.1
Bant-T'odda. puaimm OIIK-5.1 31
JlelllaTenbe, cmelieHne OIIK-5.2
XHUMHYECKOTO PaBHOBECHS OIIK-5.3 TIK-

(penieHue CUTYaAIIMOHHBIX 33/1a4). 4.1 [IK-4.2
Mp/ I1K-4.3
5.2 CKOpOCTh XUMUYECKHX PEAKIIHA U OIIK-1.1 JI1.1
XAMHUYecKoe paBHOBecue /J1ad/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2J13.1
OIIK-5.1 21
OIIK-5.2
OIIK-5.3 TIK-
4.1 TIK-4.2
I1K-4.3
Paznea 6. 6. Boga. Od1as
XapaKTepHCTHKA PACTBOPOB.

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

HERJIEKTPOJIMTOB u OIIK-5.3 TIK-
3JIEKTPOJIUTOB. 3akoH 4.11IK-4.2
Bant-T'odda n [1K-4.3
Payns.(AHamM3 KOHKPETHBIX
CUTYyalui)
/J1ex/

6.2 OO0mast xapakTepuUCTHKA OIIK-1.1 JIT.1
pactBopoB. Pacyer koHLIIEHTpauuu OIIK-1.2 JI1.2712.1
pactBopos /Ip/ OIlK-1.3 JI2.2J13.1

OIIK-5.1 31
OIIK-5.2
OIIK-5.3 TIK-
4.1 TIK-4.2
IK-4.3
6.3 IIpurorosienue pacTBopa OIIK-1.1 JI1.1
3aJlaHHO# KOHLIeHTpanuu. /J1ab/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2J13.1
OIIK-5.1 31
OIIK-5.2
OIlIK-5.3 TIK-
4.1 TIK-4.2
I1K-4.3
Pazpnen 7. 7. PacTBopsl
3J1eKTPOJIUTOB.

7.1 PacTBOpBI 2IEKTPOTIUTOB. OIIK-1.1 JI1.1
DNEKTPOIUTHYECKAS OIIK-1.2 JI1.2J12.1
nuccormarys. Kimaccudukanms OIIK-1.3 JI2.2J13.1
JJIEKTPOJIUTOB. TeOpUs CUIIbHBIX OIIK-5.1 31
3JICKTPOJIUTOB. 3aKOH pa30aBiICHUS OIIK-5.2
OctBanbpna. ['maponus coneit OIIK-5.3 TIK-

/JTex/ 4.1 TIK-4.2
I1K-4.3

7.2 CBoiicTBa pacTBOPOB. OIIK-1.1 JI1.1
KonnurarueHbie cBoiicTBa OIIK-1.2 JI1.2J12.1
pacTBoOpoB (perieHue OIlIK-1.3 JI2.2713.1
CUTYallMOHHBIX 33]a4). OIIK-5.1 91
Mp/ OIIK-5.2

OIIK-5.3 TIK-
4.1 TIK-4.2

I1K-4.3




7.3 Peakuuu B pactBopax OIIK-1.1 J1.1
3JIEKTPOJIUTOB. OIIK-1.2 JI1.2J12.1
/J1ab/ OIIK-1.3 J12.2J13.1
OIIK-5.1 21
OIIK-5.2
OIIK-5.3 TIK-
4.1 TIK-4.2
[K-4.3

7.4 CBoiicTBa pacTBOPOB. OIIK-1.1 JI1.1
KomnuraruBHeie cBoiicTBa OIIK-1.2 JI1.2J12.1
pacTBoOpoB (perieHue OIlK-1.3 JI2.2J13.1
CUTYaIlMOHHBIX 3a]a4). OIIK-5.1 21

Mp/ OIIK-5.2
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
Knaccudukanus no crenesu OIlK-1.2 JI1.2J12.1
JIUCTIEPCHOCTH U arperaTHoMy OIIK-1.3 JI2.2J13.1
cocrosHuto. Komnonansie OIIK-5.1 €]
pacTBOpbL. Ancopouus OIIK-5.2
KOJIJIOUJTHBIX PacTBOPOB, OIIK-5.3 TIK-
00pa3oBaHHE MUIICILIBI. 4.1 [IK-4.2
Koarynsamus xomnonnos. /JIex/ I1K-4.3

8.2 Konnounnsie pactBops! /J1ab/ OIIK-1.1 J1.1

OIIK-1.2 JI1.2J12.1
OIlIK-1.3 J12.2J13.1
OIIK-5.1 31
OIIK-5.2
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
CraHnapTHbIE SJIEKTPOIHBIC OIIK-1.2 JI1.2J12.1
MOTEHIAAJIBI METAJIOB. OIIK-1.3 J12.2J13.1
DNEKTPOXUMHYECKUH psif OIIK-5.1 21
HaINPsHKEHUN METaIJIOB. OIIK-5.2
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 JIL.1

BoccTaHoBJIeHus /J1ab/ OIIK-1.2 JI1.2J12.1
OIlIK-1.3 JI2.2713.1
OIIK-5.1 o1
OIIK-5.2
OIIK-5.3 TIK-
4.1 TIK-4.2
[1K-4.3
9.3 OCHOBBI  3JIEKTPOXUMHH. OIIK-1.1 JI1.1
CocraBieHue OIIK-1.2 JI1.2J12.1
OKHMCITUTEIIbHO- OIIK-1.3 JI2.2713.1
BOCCTaHOBUTEJIBHBIX PEAKIUH. OIIK-5.1 21
DNEKTPOIIN3 PacIIaBOB U OIIK-5.2
pacTBOpoB OIIK-5.3 TIK-
Mp/ 4.1 1IK-4.2
[1K-4.3

Pazngen 10. 10. Xumuueckas
uaeHTHGUKaANNA




10.1 H3ydeHne TeopeTu4ecKux 1 41 OIIK-1.1 J1.1
BOIPOCOB, BBITIOJTHEHHE OIIK-1.2 JI1.2J12.1
TEOPETUYECKUX 3a/laHUM, pellIeHUe OIIK-1.3 JI2.2J13.1
3amad. /Cp/ OIIK-5.1 21

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

11.1 N3yueHne TeopeTHIecKux 1 43 OIIK-1.1 JI1.1
BOIIPOCOB, BBIITOJTHEHUE OIIK-1.2 JI1.2J12.1
TEOPETUUECKUX 3aJJaHUM, peleHue OIIK-1.3 JI2.2713.1
3amad. /Cp/ OIIK-5.1 31

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

12.1 IToaroroBka K UTOrOBOMY 1 18 OIIK-1.1 JI1.1
KOHTPOJIXO OCBOEHUS JUCIUTIIINHBL OIlK-1.2 JI1.2J12.1
B (hopme dK3aMeHa. /DK3ameH/ OIIK-1.3 JI2.2J13.1

OIIK-5.1 31
OIIK-5.2
OIIK-5.3 TIK-
4.1 1IK-4.2
I1K-4.3

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpO/IbHBIE BOIPOCHI U 3aJaHUS

IIpumep cTpykTyphl HOPMUPOBAHHS OLEHKH PacdeTHO-Tpaduaeckoit paboTs! (pe-depara, HCCIETOBATEIBECKOH PaOOTHI)
WutepBan 6annoB 3a nokazarenb, or 7 - g0 10
1. KAYECTBO BBLIIIOJIHEHUA PABOTBI
1 . CootBeTcTBHE coepkaHUs PabOTHI 3aJaHUI0 or 1 1o 2
2. I'paMOTHOCTD U3JIOKEHUS U KauecTBO odopmieHHs padoTel. COOTBETCTBHE HOPMATUBHBIM TpeOoBaHUSIM. OT 1 1o 2
3. CaMOCTOSTENBEHOCTD BBITIOITHEHHS paOdOTEHI, ITyOHHA ITPOPaOOTKH MaTepuala, HCIOIb30BaHNE PEKOMEHJOBAHHON U CIIPaBOYHOM
JIATEpaTyphl or 1 mo 2
4. IIpaBUNBHOCTH BBIIOIHEHHBIX PacueToB U rpaduueckoil yactu. OOOCHOBAHHOCTH U JOKAa3aTEIBHOCTh BBIBOJOB
OO01as OleHKa 3a Ka4eCTBO PabOThI or4 o 8
3. OTBEThI HA BOITPOCBI ot 1 go 2
HNTOI'OBAS OLIEHKA, 6amn ot 7 mo 10

or 1 1o 2

Kpurepuu oneHku:
- OIIEHKA «3aYTEHOY» BEICTABIIIETCS CTYAEHTY, €CIIH OH HaOpan 6 u Oornee 6anios;
- OIIEHKA «HE 3a4TEHO» BHICTABILIETCS CTYACHTY, €CIIH OH HaOpan MeHee 6 Oamios.

ITpumep cTpyKTypHl (GOPMIPOBAHHUS OILICHKH JIAOOPATOPHOH PabOTEI

WutepBan 6annoB 3a mokazarenb, OT - 10 llomydeHo
1. IIpenBapuTenbHas MOArOTOBKa K J1abopaTopHOil pabore
2. 'paMOTHOCTD M3JIOKEHUS U Ka4eCTBO O(OPMICHHS pabOTHI
3. CooTBEeTCTBHE METOAUKH PaOOTHI CTAHAAPTHON METOIUKE HKCIEPHMEHTA
4. I1paBUNBHOCTH BBIMOIHEHHBIX PAcueTOB U rpaduyeckoil dactu.
5. OGOCHOBaHHOCTb M JIOKa3aTENbHOCTh BHIBOJIOB
6.0TBeTHI Ha yCTHBIC BOMPOCHI (3amuTa paboThI)
HUTOI'OBAS OLIEHKA, 6ann

Kputepun oneHku: - mabopatopHas paboTa CYMTAaETCs YCHENIHO CAAHHON, €CIIH 110 UTOTaM OLICHHBAHMUS CTYICHT HaOpan u
Gostee 6amIOB, B )KypHAJIE IPEToJaBaTels 1Mo JTabopaTOpHOIl paboTe BHICTABIIACTCS OIICHKA «3aUTECHOY

ConeprkaHue KPHTEPHEB OICHKH YPOBHS HTOTOBOH c(hOPMHUPOBAHHOCTH KOMIICTEHIINI B paMKaX y4eOHOH TUCIUIUIMHBI C
3aBeparomeii (hopMoi KOHTPOJIS B BUE dk3aMeHa (IuddepeHnnpoBaHHOTO 3aUeTa), 3a4eTa

«OTANYHOY/ «3aUTEHOY

(BBICOKHIA) 90-100  OreHKa «OTJIMYHO» BBICTABIACTCS CTYACHTY, €CIIM OH NIyOOKO W MPOYHO YCBOWJI MPO-TPAMMHBIA Ma]
HCYEPIBIBAIONIE, TOCIECA0BATENIFHO, YETKO 1 JIOTHIECKH CTPOMHO €T0 M3JIaraeT, yMEeeT TECHO YBSI3BIBATH TEOPHIO C PAKTHUKOM,




CBOOOMHO CIIpaBiIAeTCA C 337a9a-MH1, BOIIPOCAMH U IPYTHMHU BUAAMH NPUMEHECHUS 3HAHUH, IPUYEM He 3aTPyJHIETCS C OTBE-TOM
NP BUJOM3MCHEHNH 33/IaHUH, HCIIOIB3YET B OTBETE MaTepHal MOHOIPahUUECKOH JIN-TepaTyphl, IPaBUILHO 00OCHOBBIBACT
NPUHATOE PEIIeHHUE, BllaieeT pa3HOCTOPOHHUMH HaBBIKAMH M ITPHEMaMH BBIIIOTHEHNS NIPAKTHIECKHX 3a1ad. CHCTEMHO U
IUIAHOMEPHO PaboTaeT B TEUEHUH CEMECTpa.

«X0opoIIoy»/ «3a-4TeHO»

(HOpManbHBII) 75-89 O1eHKa «XOpOLIO» BBICTABISAETCS CTYIEHTY, €CIIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JOIyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOTIPOC, IIPABIIIBHO IIPHIMEHSET TEOPETHIECKIE
MOJIOKEHHUS TIPU PEIICHUH MPAKTUIECKUX BOIIPOCOB M 33/1a4, BIIaJ[eeT HEOOXOAUMBIMY HABBIKAMU U IIPHEMaMU UX BBITIOJIHEHUSI.
CucTeMHO U MIaHOMEPHO paboTaeT B TEUEHUH CEMECTPA.

«Y IOBIET"BOPH-TEIBHOY»/ «3a4uTe-HO» (MHUHUMAIb-HBIH, TOPOTOBHIN) 60-74 O1neHKa «yAOBJIETBOPUTEIBHO
BBICTABIIACTCA CTYJICHTY, €CJIM OH UMEeT 3HAHUS TOJIBKO OCHOBHOTO MaTepuasa, HO He YCBOMII €ro AeTallel, TOMyCKaeT HeTOUHOCTH,
HEJIOCTaTOYHO MpaBHIIbHBIE (OPMYIHPOBKHU, HAPYIIEHHS JIOTHYECKO OCIeN0BaTENbHOCTH B H3JI0KEHUH IPOIPAMMHOTO
MaTrepHalla, UCIbITHIBACT 3aTPyIHEHHS IIPU BHIIIOIHEHUH NIPAKTHYECKUX PaboT.

«HeynoB—neTBOpH-TEIHHO»/ «HE 3a-4TEHO» (HIDKE MOPOTOBOTO YPOBH!) Menee 60 OueHka «HEYAOBIETBOPUTEIBHOY
BBICTABIIAETCA CTYJICHTY, KOTOPBIH He 3HAeT 3HAYUTENIb-HON YacTH MPOrpaMMHOTO MaTepHuana, JOMyCKaeT CyIIeCTBEHHbIE OMINOKY,
HEYBEPEHHO, C OOJIBIIMMH 3aTPyIHEHHUSMH BBIIONHSET ITpaKTHYeckue padboThl. OLeHKa «HEYJOBIETBOPU-TEIBHO)» CTABUTCS
CTyZIeHTaM, KOTOpBIE HE MOTYT IPOIODKUTE 00ydeHne 0e3 JOIONIHU-TeIbHBIX 3aHATHH 10 COOTBETCTBYIOIIEH TUCIUITIINHE.
Kpurepun oneHKH 110 AUCIUIUIHHE, ¢ 3aBepIaromeil GopMoii KOHTPOIA - IK3aMEH:

OLIEHKa «OTJINYHOY» BBICTABISIETCS CTYACHTY, €CIM OH HaOpas 1o uroraM 0aiibHO- peUTUHTOBOI cucteMsl 3a cemectp 90 — 100
0aJI10B; OIIEHKA «XOPOIIO» BBICTABIAETCS CTYJICHTY, €CIIM OH HaOpasl 110 UTOraM O0alIbHO- PEHTHHIOBOM CHCTEMBI 3a cemecTp 75 —
89 6aIoB; OIEHKA «yIOBIETBOPUTEIHHOY» BEICTABILIETCS CTYACHTY, €CITH OH HAOpa Mo UToraM OayuTbHO- peH-THHIOBOI CHCTEMBI
3a cemecTp 60—74 6annoB; OlleHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISETCS CTYACHTY, €CIIM OH HaOpal Mo UTOraM OalIbHO-
PEHTHHIOBOM cHUCTEMBI 3a cemecTp MeHee 60 0alIoB;

B Teuenne cemectpa npoBonsaTes 2 npomexyTounsix koHTpoist (ITK1, ITK2), coctosmmx U3 BOIPOCOB U 3a1ad, [0 IPOHACHHOMY
TEOPETUYECKOMY MaTepHaly JEKUUH U MPAKTUUECKUX 3aHATHUI.

Mo pucummnmae Xumust GopMaMu TEKyIIEro KOHTPOJIS SBIISIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3a1a4 1o npeCTaBICHHBIM BapHaHTaM 3a/laHUH.

TKS - Bemonnenue PI'P.

dopma 3K3aMeHaIOHHOTO OuIeTa

05.03.06 «2xonorus ¥ NIPUPOJONIOIB30BAHUEY
(ko1 ¥ HAMMEHOBaHHE HANPABJICHHUS MTOTOTOBKH)
«OKonorus»
(mpoduIs NOATOTOBKN)

JIECOXO03SIMCTBEHHBIN, JIXD

(dpakymnbreT)

DK3AMEHALIMOHHBIN BUJIET Nel

1. . OCHOBHBIC 3aKOHBI XHMUH: 3aKOH COXPAaHEHHUs] MacChl M PHEPIUH, 3aKOH ITOCTOSHCTBA COCTaBa, 3aKOH KPATHBIX
OTHOLLIEHUH, 3aKOH SKBUBAJICHTOB
OIIK 2, 8 6ayios
2. Kopposust MeTaioB 1 €€ BUABI. OIIK 2 3 6amna
3.Hanucatps ypaBHEHHSI PEAKLIHIA:
a) OKHCJIEHUS] — BOCCTaHOBJICHUS (YKa3aTh OKUCIIUTENb U BOCCTAHOBUTEID):

NaBr+PbO2+H2S04—PbS04+Na2S04+Br2+H20 OIIK 2, 3 6amna
0) MOHHOTO OOMEHa:

Pb(NO3)2+KI— OIIK 2 3 6amia

B) ruaponu3a (ykasats pH):

K2CO3+HOH OIIK 2 3 6amna

Kpurepnn omenxm™ *:

- 9K3aMEH CUMTAeTCs YCIENIHO CIaHHBIM, €CIIH CTyJCHT Habpad Ha HeM 15 u Gonee 6amios.

- UTOTOBas OIICHKA YPOBHS OCBOCHHs KOMIIETCHIIMI B paMKaxX M3y4aeMOil IHMCIMIUINHBI BBICTABISAETCS IO CyMMe 0aJlioB,

HaOpaHHBIX CTY/ICHTOM B TEUCHHE CEMECTpPa, BKITI0Yast SK3aMCHAIIHOHHBIE:

- «otiuyHo» - 90 — 100 6annos;

- «xoporo» - 75 — 89 Gannos;

- «yJIOBJIETBOPUTENBHO» - 60 — 74 Gaos;

- «HEYJIOBIETBOPUTEILHO» - MeHee 60 0aios;

CocraBuTelnb (O.10. Ianamosa)
(moxmmch)

3aBenmyronmii Kadenpoi (T.. IpoBoBo30Ba)
(momuch)




Bunets nepecMoTpeHs! Ha Y4eOHBIH TOJI Ha 3aceTaHuu Kadeaphl, MPOTOKOT Ne oT 201 1.
3aBenyroumii kadenpoii (T.1. ApoBoBo30Ba)
(monmuce)

THUIIOBBIE KOHTPOJIBHBIE 3AZJAHUS WA UHBIE MATEPUAJIBI, HEOBXOJUMBIE JULSL OLIEHKH 3HAHUIA,
YMEHHNH, HABBIKOB U (MJIN) OIIBITA JEATEJIbBHOCTHU

TEKYILUI KOHTPOJIb Ne 1
BAPUAHT Ne 1
Makc.6armr
1. PaccunTtaTh SKBUBaJICHTHYIO MacCy CIEIYIOIINX COeTUHEHUI:
H3BO3, NaH2PO4 2
2. 1 r ABYXBaJIGHTHOTO METaJlIa BHITECHSIET U3 PacTBOpa
MeHOM conu 2,61 T Menu. Beruucnute S5KBUBaIEHTHYIO
U aTOMHYIO MacChl 1 HA30BUTE METaJLJI, €CJIU SKBUBAJICHTHAS
Macca Menu paBHa 31,8 r/mMoJb. 3

BAPUAHT Ne 2
Makxkc.6amn
1. PaccunTaTh S5KBUBAJICHTHYIO MACCy CJIECIYIOIIMX COSIMHEHU:
P205, CaOHNO3 2
2. Beiuucnure 3KBUBAJICHTHYIO Maccy MeTajlia, €CJIM €r0 OKCH
comepxut 19,66 % xucinopona. 3

BAPUAHT Ne 3
Maxc.6amn
1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMINX COCUHEHNUIL:
Fe(OH)2, Ba(NO3)2 2
2. 10 r MeTansa BBITECHSIOT U3 KUCIOTHI 5,6 71 BOJOpOa,
M3MEpEHHOro npH H.y. HailTu skBUBaNeHTHY10 Maccy MeTajlia. 3

BAPUAHT Ne 4

Makc.6amn
1. PaccunTaTh SKBHBAICHTHYIO MACCY CIEAYIOIINX COCTNHCHUM:
PbS, CuOHCI 2
2. Onpenenure SKBUBAJIICHTHYIO MacCy MeTaja, eciu
ero coepmHeHue ¢ Ghropom couepxut 87,5 % merania.
DkBuBalleHTHas: Macca (Topa paBHa 19 /MO, 3

BAPUAHT Ne 5
Maxkc.6amn
1. PaccunTtaTh 5KBUBaJICHTHYIO MacCy CJIEIyIOIINX COeTUHEHUI:
Si02, K2HPO4 2
2. U3 2,4 r metasa nonydeHo 4,8 T cyibduaa MeTamia.
OKBHBaJEHTHAs Macca cepsl paBHa 16 r/monb. Haiinure
SKBUBAJICHTHYIO MAcCy MeTajula. 3

BAPHUAHT Ne 6
Makc.0amn
1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLINX COCTUHEHUI:
Ca(OH)2, AI2(SO4)3 2
2. Ilpu pactBopeHun B kuciaore 11,9 r meTamia BeLAEIUIOCH
2,24 1 Bomopoza, U3MEpeHHoro npu H.y. Onpenenute
SKBHMBAJICHTHYIO MacCy MeTaslia. 3

BAPUAHT Ne 7
Makc.6amn
1. PaccunTaTh SKBUBAJICHTHYIO Maccy CICIYIONINX COCTUHCHUI:
HNO3, Fe(NO3)3 2
2. OnHO ¥ TOXKE KOJIMYECTBO METallla pearupyeT 0e3 ocTaTka
¢ 0,4 r kucnopona u 0,8 apyroro snemenTa. Haiigure
SKBHBAJICHTHYIO MAacCy JJIEMEHTA. 3




BAPHAHT Ne 8
Makc.0amn
1. PaccuntaTh SKBUBAJICHTHYIO MacCy CIEIYIOMNX COCIUHCHHUI:
NH4Cl, MgOHBr 2
2. Ha ne#irpanu3zanuio 19,6 r kuciaotsl Tpedyercs 16 T
rupokcuaa Hatpus. OnpenennuTe SKBUBAJICHTHYIO MacCy KHUCIIOTHI. 3

BAPUAHT Ne 9
Makc.0amn
1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIUHCHHUI:
H2S04, NaHSiO3 2
2. Ilpu cxxuranuu 1,8 T TpexBaJeHTHOTO METaJlIa MoJIyueHo 3,4 T
ero okcuja. Halinure sKBUBaJCHTHYIO M aTOMHYIO MacChl METalIa. 3

BAPUAHT Ne 10
Maxc.6amn
1. PaccuuraTh S5KBUBAJIEHTHYIO MacCy CIEIYIOLUX COCAUHECHUI:
Zn(OH)2, FeSO4 2
2. OnpenenuTe SKBUBAICHTHYIO Maccy Metaiuia, 0,12 r kotoporo
BBITECHSIOT U3 KUCIOTHI 112 M Bogopoaa, U3MEPEeHHOTO MpH H.y. 3

Kpurepuu oneHku:

- OLICHKA «OTJIMYHO» BBICTABILSIETCS CTYACHTY, €CIIM OH Habpain 5 O6ajuioB

- OIIEHKA «XOPOIIO» BEICTABIACTCA CTYJICHTY, €CIIN OH Habpain 4 6amioB

- OLICHKA «yJIOBJIETBOPUTENHHO» BBICTABISAETCS CTYCHTY, €CIIM OH Habpau 3 6ayuioB

- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYAEHTY, €CIIM OH HaOpain MeHee 3 6auios.

TEKYILUI KOHTPOJIb Ne2
BapuanT Ne 1
1 Omnpenenuth Maccy Na2CO3 B 500 r 10 %-Horo (1o Macce) pac-TBopa.
4
2 Omnpenenuts MaccoByto oo HNO3 B 10 H. pacTBope, ¢ miaoTHOCThIO 1,29 r/mi. 6

Bapuanr Ne 2
1 Omnpenenure MaccoByro 00 (B %) xjopuaa kamus B pactBope, coxepxariem 0,053 xr KCI B 0,5 1 pactBopa,
IIOTHOCTBH KOoTOporo pasBua 1,053 r/mi.

4

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

BapuanT Ne 3
1 B xakom ob6weme 0,05 M pactBopa Ca(OH)2 coxepxkutcst 2,8 T BemiectBa?
4

2 Beruncnuts Momspaocth 10 %-Horo pactBopa Na2SO3, miotHocTh KoTOoporo 1,05 r/min. O6beMm pacTBopa paBeH 1 1.

Bapuanr Ne 4

1 B 20 1 20 %-noro pactBopa Haxoautcs 476 T KOH. KakoBa miuoTHOCTs 3TOr0 pactsopa?
4

2 Berancnnts MomsaprocTh 18 Y%-Horo pactBopa HCI ¢ mmotHO-cTRIO 1,09 /ML 6

Bapuant No 5

1 B kaxoi#t macce Bojbl cieayet pactBoputh 30 T KBr, 94To0bI mo-ny4nTh pacTBop ¢ MaccoBoi noneit KBr, paBHoit 6 %.
4

2 Beruncnuts HopMansHOCTh 10 %-Horo pactBopa Na2SO3, minor-HocTh KoToporo 1,05 r/mn. O6bem pacTBopa paBeH 1

1. 6

BapuanT Ne 6
1 Kakas macca xmopuna 6apust conepxurcs B 0,1 n 0,1 H. pacTBo-pa?
4
2 Beruncnuts MonsapHocTh 10 %-Horo pactBopa kapOoHaTa HaTpus, IIIOTHOCTH koToporo 1,08 r/mmn. O6wveM pacTBopa
paBeH 1 . 6

Bapuant Ne 7
1 Brrurcnuth HOpMalibHYHO KOHIIEHTpalu pactBopa K2S04, B 0,02 1 kotoporo copepxwurcs 1,74 r pacTBOPEHHOTO
BEII[ECTBA.

4

2 Kakoii 06vem 2 H. pactBopa H2SO4 notpedyercs mist mpurotoB-nenus 500 min 0,5 H. pactBopa? 6




BapuanT Ne 8

1 B xakom oo6weme 0,1 H. pactBopa comepxurcs 8 T CuSO4?

4
2 IMnotHocTs 10 %-HOro (10 Macce) pactBopa Na2SO4 pasHa 1,091 r/mia. PaccuntaTs MOISIIBHOCTR 3TOTO pacTBopa. 6
Bapuanr Ne 9
1 13 400 r 20 %-Horo (o Macce) pacTBOpa IIpU OXJIaKAe-HUHU BBI-IeTHI0ch 50 T pacCTBOPEHHOrO BellecTBa. Yemy paBHa
MaccoBasi JOJIsl 3TOrO BEIECTBA B OCTaBLIEMCsl pacTBope? 4
2 BbIauciimTh MaccoByro N0 THApokcuaa Hatpus B 9,28 H. pactBope NaOH, miotHocthio 1,310 /™Mt 6

Bapuant Ne 10

1 Kakoii 06wem 0,05 1. pactBopa KNO3 MoxxHo moayuuts u3 100 M 1 H. pactBopa? 4
2 ITnotHOCTE 15 %-HOTO (110 Macce) pactBopa H2SO4 pasra 1,105 r/mi. BEMHCIATS MONSIIBHOCTD 3TOTO
pactBopa. 6

Kpurepuu onenku:

- OIIEHKA «OTJINYHOY» BBICTABIIACTCS CTYCHTY, eciii OH Habpai 10 6anioB

- OLICHKA «XOPOLIOY» BBICTABIISETCS CTYACHTY, €Clii OH Habpan 8 6amnoB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpai 6 OayuioB

- OLICHKA «HEYOBJICTBOPUTEIILHO» BBICTABILIETCA CTYACHTY, €CIIH OH Habpai MeHee 6 6asos.

TEKYLIWI KOHTPOJIb Ne 3

BapuanTt Ne 1

1. Hanmmwre ypaBHEHHS peaKiuii B MOJIEKYISIPHOH M HOHHO-MOJIEKYIISIpHOH (hopme:

a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S04 — 4,5
2. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIPHOI (opme.

Yxkaxure cpeny pactBopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH — 4,5
BapuanTt Ne 2

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

a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl — 4,5
2. Harmummre ypaBHEHHS peakui B MOJICKYJISIPHOI 1 HOHHO-MOJICKYJISIpHO# (opme.

VYkaxure cpeny pactsopa u pH:

a) CH3COOK + HOH —

0) FeBr2 + HOH —

B) (NH4)2CO3+ HOH — 4,5
BapuanT Ne 3

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

a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 — 4,5
2. Hanmmmre ypaBHEHHS peaKiiii B MOJIEKYIIPHOH M HOHHO-MOJIEKYJISIPHOH (opme.

Vkaxxute cpely pactsopa u pH:

a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH — 4,1

Bapuant Ne 4

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

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI — 4,5
2. Harmummre ypaBHEHHS peakiyii B MOJICKYJIIPHOI 1 HOHHO-MOJICKYJISIpHO# (hopme. Ykaxute cpeny pactBopa u pH:

a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

4,5

Bapuant Ne 5
1. Hanmmmre ypaBHEHHS peaKiuii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJISIpHOH (hopme:
a) Na2SO4 + BaCl2 —




6) KCN + HCI —
B) (NH4)2S04 + KOH —

2. Hammmure ypaBHEHUS PEaKIMid B MOJICKYJISIPHOW M HOHHO-MOJICKYJISIpHOH opMme. Ykakute cpeny pactBopa u pH:

a) NH4F + HOH —
6) ZnBr2 + HOH —
B) K3PO4 + HOH —

Bapuant Ne 6

1. Hanmmmre ypaBHeHHs! peakiyid B MOJICKYJIAPHOH U HOHHO-MOJIEKYIISIpHO# (hopme:
a) FeCI2 + Na2S —

6) CH3COOK + H2S04 —

B) CaCO3 + HNO3 —

4,5

2. Hanmmure ypaBHEHHS peakiiii B MOJICKYJIIPHOH M HOHHO-MOJICKYJISIPHOH (opMe. YKaxkuTe cpey pacTBopa u pH:

a) CH3COONa + HOH —
6) Ba(NO3)2 + HOH —
B) (NH4)2S + HOH —

Bapuant Ne 7

1. Hannmwmre ypaBHEHHS PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:
a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH —

4,5

4.5

4,5

4,5

2. Hanumure ypaBHEHMsI PEAKIMid B MOJICKY ISIPHOW M HOHHO-MOJICKYJIApHO# opMme. Ykakute cpeny pactBopa u pH:

a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

BapuanT Ne 8

1. Hanmmwre ypaBHEHHS peaKiiii B MOJIEKYIISIPHOH ¥ HOHHO-MOJIEKYJISIpHOI (hopme:
a) H2S04 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Harmmmmre ypaBHEHHS peakiyii B MOJICKYJISIPHOI 1 HOHHO-MOJIEKyIIsIpHO# (hopme. Ykaxute cpemy pactBopa u pH:

a) NH4CN + HOH —
6) FeCI3 + HOH —
B) K2CO3 + HOH —

BapuanT Ne 9

1. HanmmmTe ypaBHEHUS peakiyii B MOJIEKYISIPHOH I HOHHO-MOJIEKYJIIPHOH (opMe:
a) CuSO4 + NaOH —

6) NaOH + H2SO4 —

B) CaCO3 + HBr —

4,5

2. Hammwure ypaBHEHUS peaKIiii B MOJIEKYJISIPHOW M HOHHO-MOJIEKYJISIpHOH opMme. Ykaxkute cpeny pactBopa u pH:

a) KNO3 + HOH —
6) CrCI3 + HOH —
B) (NH4)2S04 + HOH —

Bapuant Ne 10

1. Hanmmmre ypaBHeHHs! peakiuii B MOJICKYJIAPHOH U HOHHO-MOJIEKYIIIpHOH (hopMme:
a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2SO4 + NaOH —

B) HI + KOH —

4,5

4,5

2. Hammure ypaBHEHUsI PEAKIMiA B MOJICKYJISIPHOW M HOHHO-MOJICKYJIIpHO# hopMme. Ykakute cpeny pactBopa u pH:

a) NaF + HOH —
6) Pb(CH3COO)2 + HOH —
B) CuCl2 + HOH —

Kputepuu ouenku:

- OLIEHKA «OTJIMYHOY» BBICTABNIAETCA CTYJICHTY, €ClU OH Habpan 9 6annoB

- OLICHKA «XOPOIIO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH Habpain 7 6ayuioB

- OIIEHKA «YIOBJICTBOPUTEIEHO)» BRICTABIIACTCS CTYJCHTY, €CIIH OH Habpai 5,4 Gamios

- OLIEHKa «HEYIOBIETBOPUTEIHHO» BBICTABISIETCS CTYAEHTY, €CIIM OH Habpain MeHee 5,4 6aros.

TEKYILUI KOHTPOJIb Ne4
BAPUAHT Ne 1

Makxkc.6amn

Ha ocHoBanmnu QJICKTPOHHBIX ypaBHeHHI;‘I pacCTaBUTh KO3(1)(1)I/IHI/ICHTBI, YKa3aB OKHUCJIMTCIIb 1 BOCCTAHOBUTCIIb

a) NaBr + PbO2 + H2SO4 —PbS0O4 + Na2S04 + Br2 + H20
0) C12 + KOH — KCI + KCIO3 + H20

3

4,5

4,5

4,5




Omnpenenure TUM MPUBEICHHBIX BBIIIE OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHH
BAPUAHT Ne 2

Ha ocHOBaHMM 37€KTPOHHBIX ypaBHEHUH paccTaBUTh KO3 (DUINEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20 3

6) K2S0O3 — K2S04 + K2S 3
Omnpenenure TUI NPUBEJCHHBIX BhIIIE OKICIUTEIFHO-BOCCTAHOBUTENBHBIX Pe-aKIUH

BAPHUAHT Ne 3

Makc.6amn
Ha ocHOBaHHMM 3JICKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3(D(DUITUCHTHI, YKa3aB OKKCIUTEIb U BOCCTAHOBHUTEIb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20 3

Makc.6amn

6) I2 + KOH — KIO3 + KI + H20 3

OnpezlenHTe THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIbHO-BOCCTAHOBUTECIIBHBIX pe-aKuHﬁ

BAPHUAHT Ne 4
Maxkc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3(D(DUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEITb

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

OnpenenHTe THUI TPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 5
Makc.0amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUM PaCCTaBUTh KOG DUITHECHTHI, yKa3aB OKUCIMTENb H BOCCTAHOBHUTEIh

a) AsH3 + 02 — As203 + H20 3
6) CI2 + KOH —KCIO + KCI + H20 3

OHpeﬂeHI/ITe THUI MTPUBEACHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pe-aKIII/Iﬁ

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

a) H2S + HIO3 — S + 12 + H20 3
6) KC1O3 + HCl — CI2 + KC1 + H20 3

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

BAPUAHT Ne 7
Makc.0amn
Ha ocHOBaHHM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINUCHTEHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) H202 + KMnO4 — MnO2 + KOH + O2 + H20 3
6) KNO3 — KNO2 + 02 3

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

BAPHUAHT Ne 8
Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3 (PUITMEHTHI, YKa3aB OKHCIUTEIbh U BOCCTAHOBHUTEIb

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

OnpezLeJmTe THUI MTPUBEACHHBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX pe-aKIII/Iﬁ

BAPUAHT Ne 9
Makc.6amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHEHUH PacCTaBUTh KO3()(DUIMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb




a) KMnO4 + HCIl — CI2 + MnCI12 + KCI1 + H20 3
6) HCIO3 —ClO2 + HClIO4 + H20 3

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

BAPHUAHT Ne 10
Makc.6am1
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUM PaCCTaBUTh KOG DUITHECHTHI, yKa3aB OKUCIMTENb i BOCCTAHOBHUTEIE

a) H202 + CrCl3 + KOH — K2CrO4 + KCI + H20 3
6) Cul2 — Cul + I2 3

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

Kpurepuu onenku:

- OIIEHKA «OTJINYHO)» BBICTABIIACTCA CTYJICHTY, €CIIU OH Habpan 6 6amioB

- OLIEHKa «XOPOILO» BBICTABIAETCA CTYJICHTY, €CIIU OH HabOpan 5 6anioB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpan 4 OayuioB

- OLICHKA «HEYOBJICTBOPUTEIILHO» BBICTABILIETCA CTYACHTY, €CIIH OH HaOpain MeHee 4 6asos.

TEKYHH/IPI KOHTPOJIb Ne 5 — Beimonnenue PI'P

PacuetHo-rpaduueckas padota (PI'P) na temy «Xumudeckue pacuetbi». [{enbro BeimonHenus PI'P sBisi-eTcst 3akperuienne
TEOPETHUYECKIX 3HAHUI, BRIHOCHMBIX Ha CAMOCTOSTENBHYIO paboTy CTyICHTOB, TO3BOJIIOIINX OCBOUTH CIIEIHATIBHBIC Pa3IeIIbl
JUCIUTUTHHBL.

[TPOMEXYTOYHbII KOHTPOJIb Ne 1

BapuanTt Ne 1

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (opMyiy 3nemenTa Ne 85. HazoBuTe 3TOT 31E€MEHT U yKaXKHTe, B KAKOM IEpHOJE,
TpyIIie U NOATPYIIe OH HAXOAUTCS, K KAKOMY CEMEWCTBY OTHOCUTCS U Ha KaKUX SHEPIreTUUECKUX YPOBHAX U MOJYPOBHAX
HaXOJTCS €r0 BaJICHTHBIE HJICKTPOHBI.

2. Uro Takoe o- U ©- cBsi3u? M300pa3uTh reoMeTpudeckyto cxemy oOpaszoBaHus monekydl H2 u N2. Ckonbko 6- U 7- cBsizei
B 3THX MOJIEKynax?

3. TemoBoit addexr peaxiun C(k) + 2 N20(r) — CO2 (1) + 2 N2(r) pasen + 560 k/[>k. Berauciants cTaHAapTHYIO
sHTaNBIUI0 00pazoBanus N20, eciu AHCO?2 (1) = -393, 5 x/]x/Mob.

4. Kak cnenyer M3MeHHUTH JaBlIeHHE Ta30BOM CMECH JUIS TOTO, YTOOBI YBEIWIUTh CKOPOCTh PEAKIHH 2802 (r) + 02 (1)
—2S03 (r) B27pa3?

5. BerancnnTs TeMnepatypHbIid K03()(GHUINEHT CKOPOCTH PEaKUWH, €CIIU MPHU MOBHIIICHUH TeMIepa-Typsl Ha 40 °C peakius
yckopsiercs B 16 pas.

6. Kak cMecTUTh BICBO paBHOBECHE PEAKIIHU

N204 (r) © 2NO2 (1) — 184,6 kJTx?

Bapuant Ne 2

1. CocTaBbTe MOJHYIO AIEKTPOHHYIO (hopMyny iofa u rpaduuecKylo cxeMy pacipenesieHHs €ro JEeKTPOHOB IO
SHEPreTHYECKUM SYeHKaM B HOPMaJIbHOM U BO30Y)KIEHHOM COCTOSHUAX. Kak BIIMseT cTeneHb Bo30yKCHHS JIEKTPOHOB HoJa Ha
€r0 BaJICHTHOE COCTOSTHHE?

2. Kakue Tums! xumuueckoi cBA3M UMeEIOT MecTo B Monekynax CO2, CI2? M306pa3uTh reoMeTpude-cKoe CTPOSHHE
MOJICKYJI ¥ CXEMBI [I€PEKPBIBAHUS HJIEKTPOHHBIX 00JIAKOB.
3 PaccunTats sHTaNBmNIO 00pa3oBanms HCI, ncxoas n3 TepMOXMMHYIECKOTO yPaBHEHUS

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

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

5. Kak n3MeHHTCSI CKOPOCTh peakiuu IpH HnoHmxkeHun Temmeparypsl ¢ 80 °C no 50 °C, ecnu TeM-nepaTypHBIi
K09(HUIIMEHT CKOPOCTH PEAKIIHH PaBeH 27

6. B xakoM HampaBJIeHHH CMECTHTCS PAaBHOBECHE PEAKIIH

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

a) IPH MOHIKCHUU TEMITEPATyPBI;

0) py MOHKESHUU JTaBICHUSA?

Hanwmute BeIpaykeHHE KOHCTAHTHI PABHOBECHSI 9TON PEaKIIUH.

Bapuant Ne 3
1. Kak u3MeHstoTcsa CBOMCTBA P- 3JIEMEHTOB C YBEIUUYEHUEM 3apsIOB SIEpP UX aTOMOB:
a) B IpeZieNiax JaHHOTO Neproa; 0) B mpeaenax AaHHO! rpynnbl. OTBET NpOUIUIIOCTPUPOBATh IPU-MEPAMHU.




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

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

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

paza?

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

CKOPOCTb PeaKIMu Bo3pocia B 729 pas.

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

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

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

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

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

0) py MOHKEHUH TEMIIEPATYPHI;

B) P NOBBIIIEHUU KoHLIeHTpanuu CO27?

Bapuanr Ne 5

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

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

3. Onpenenuts HTANBNUI0 00pa3oBanus CS2, nucxons U3 ypaBHEHHS

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

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

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

KO3 PUIIIEHT CKOPOCTH peaKuy paBeH 37

6. B xakoM HampaBIeHHUM CMECTUTCS PaBHOBECHUE PEaKLUH

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

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

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

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

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

Kpurepuu onenku:

- OLIEHKA «OTJINYHOY» BBICTABIIACTCA CTYACHTY, €CJIM OH Habpai 15 6annoB

- OLIEHKa «XOPOILO» BBICTABAETCA CTYJIEHTY, €U OH Habpan 12 6amnoB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpan 9 Oayuios

- OIICHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIICTCS CTYACHTY, €CIH OH Habpax MeHee 9 6aioB.




MMPOMEXYTOYHBINM KOHTPOJIb Ne 2

BapuanTt Ne 1

L. JlaiiTe ompezneneHne pacTBOpa, paCTBOPUTENS, pACTBOPEHHOTO BemiecTBa. Onpenennrte pacTBOPU-TENb U PACTBOPEHHOE
BEIIIECTBO B PacTBOpE, MOIyueHHOM Ipu cMemuBanuu: a) 100 r Bogs! u 200 1 caxapa; 6) 200 r Boas! u 100 r anetona.

2. Kak obecrnieunth ycioBus, 3aMeistomue ruapoin3? Kak yckoputh ruapoan3?

3. Omnpenenuts pH u pOH pactBopa, comepxkarmero 6,75¢10-10 moms/im OH™.

4. PactBop, B 200 M1 k0TOpOro HaxoAuTcs 3 T HeanekrponuTa, obmagaer npu 20 0C ocmoTtndeckum pasierueM 500 xlTa.
Omnpenenure MOIEKYIISIPHYIO MacCy BEILECTBA.

5. Ha ckonbko rpagycoB MOBBICUTCSI TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nimoko3sl C6H1206?
D0ymnmnockonuieckas kKonctanrta Boasl E = 0,52 °C.

6. PactBop, cogeprkammii 0,265 r Na2CO3 B 100r Boas!, kpuctamiusyeTcs npu temneparype -0,13 °C. Berancauts

Kaxyurytocs crenedb nucconunanuu Na2CO3 B atom pactBope. Kprockonnyeckast konctanTa BoJisl K = 1,86 °C.

Bapuant Ne 2

1. Kak u3Mensiercss pacTBOPUMOCTh ra30B B KUIKOCTSAX C MOBBIIEHHEM Temreparypbl? C MOBbIIIEe-HUEM J1aBICHUS?

2. Yro Takoe 3JIEKTPOIUTHYECKas AUCCOIMAINS M KaK 3aBUCHT STOT IPOIecC OT HOHM3HUPYIOMIEH CHIIBI PacTBOPUTEINS H
Xapakrepa XMMUYECKOU CBSI3U B MOJIEKYJIE 3JIEKTposuTa?

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

4. Brruncnuth ocMoTHYECKOE JIaBICHHE PacTBOpa, cojepkamiero B 1,4 i1 63 r rmoko3sl C6H1206 npu 0 °C.

5. Brruncnuthk TeMmneparypy KpucTaJUTM3aluu pacTtBopa, conepsxkamiero 20 r caxapa C12H22011 B 400 r BogsI.
Kpuockonuueckas koncranta Boabsl K = 1,86 °C.

6. PactBop, conepxkammii 2,5 r NaOH B 200 r Boabl kunut nipu temneparype 100,31 0C. Haiigure st aToro pacrBopa

n3oToHmYeckuii koadpunment. EH20=0,52.

BapuanT Ne 3

1. Kaxk npuposma pacTBOpHUTENS M PaCTBOPEHHOTO BEIIECTBA BIMSAIOT HAa pacCTBOPHMOCTH? B KakoM pacTBopHTeNe — BOJE WIIH
6eH3o01e — OyAyT JydIille pacTBOPATHCS aMMHaK u cepoyriepoy CS2?

2. Haiite onpeneneHys cleayomUM TEPMUHAM: JIEKTPOIUTHYECKasT TUCCOLMALMS, IIEKTPOIUTHI, HEAIEKTPOIUTHI,
KaTHOHBI, aHWOHBIL. [IprBenTe IPHUMEpPHI COOTBETCTBYIOIINX BEIIECTB.

3. Ornpenenuts koHueHTpauuo noHoB OH™ B 0,01 M pacrtBope runpokcuna ammonuss NH4OH, ecnu Knuce = 1,77 « 10-5.
4. Haiitu ocmoTuueckoe maBieHue pactBopa, coxepxkamero B 2 i 18,4 r munepuna C3H803, npu 27 °C.

5. Boruncniute temmeparypy 3amep3anusi pactBopa, coaepkamiero 20 r caxapa C12H22011 B 400 r Boxsl. KH20=1,86

6. BeramennTs kKaXxymryrocs cTeneHs auccormanyn ximopuaa kanus KCl B pactBope, comepxamniem 4,47 r KCI B 100 T Boxsl,
€CITH 3TOT pacTBOp kpuctammmusyercs npu -2 °C. Kpuockonndeckas konctanTa Boas! K = 1,86 °C.

Bapuant Ne 4

1. UYro Takoe amarpamMMa cocTosHHSA Boabl? KakoBo arperaTHoe COCTOSIHHE BOIBI IIpU CieAyro-mux ycmopusax: a) T = 293 K,
P =100 xIIa; 6) t =50 °C, P =200 IIa?

2. Uro Takoe KOHCTaHTa aucconuannu? Kak cBsfzaHa KOHCTaHTa JUCCOLMAIMH CIIAOBIX DJIEKTPOIUTOB CO CTEMEHBIO MX
Jucconyranum’?

3. Haiitu crenens qucconuanyy CEpoBOAOPOIHON KUCIOTHI IO nepBoi crynenu B 0,1 M pac-TBope, eciu KOHCTaHTa
JUCCOIMALIUY JUIs 3TOU cTyneHu paBHa 1,1¢10-7.

4. ITpu 0 °C ocmoruveckoe aasieHue pactBopa caxapa C12H22011 paBao  3,55¢105 ITa. Ckonb-KO rpaMMOB caxapa
conepxxurcs B 1 1 pactBopa?

5. IMpu xaxoit mpubnm3uTeNnsHO Temneparype Oyner xumners 40 %-Hblil pacTBop 3THIOBOrO criupta C2ZHS50H B BOze?
O0yanuockonuueckas koHctanta Boasl E = 0,52.

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

koaddurmment. KH20=1,86

BapuanT Ne 5

1. IIpn oMMHAKOBBIX JIM TEMIeEpaTypax KUIAT ¥ KPHCTAJUIM3YIOTCST pacTBOpUTENh U pacTBop? Chop-Mymupyiite
COOTBETCTBYIOIHE 3aKOHEI.
2. Uro Takoe M30TOHMYECKUH KOA(PQUIMEHT U KaKk OH CBA3aH CO CTEMEHBIO JUCCOIMAIMU 3JIEKTPO-IUTa U YHCIOM HOHOB,
Ha KOTOPbIE pacnajacTcsi B BOJHOM PacTBOPE €ro MoseKya?
3. KoncranTa maucconmannu oprodocdopHoii kiuciaorst H3PO4 no mepsoit crynenn pasra 7,11+10-3. IIpeneOperas
JUCCOIHAINEH 10 IPYTUM CTYIEHSIM, BBIYUCIUTE KOHIIEHTparuio HoHoB H+ B 0,5 M pacTBOpe KUCIOTEL.
4. [Ipu kakoii TemmepaTrype 0OCMOTHYECKOE JaBlIeHHE pacTBopa, coaepxkaiero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nocturHet 2,84+105 I1a?
5. KakoBa TemnepaTypa KUIIEHHs pacTBOpa HEIIEKTPOIHTa, cogepxauiero 3,01+1023 monekyn B iuT-pe BoabI?
O0ymnmnockonuueckas KoHcTanTa Boasl E = 0,52 °C.
6. Ipu kakoit Temneparype Oyner kunets 1| m pactBop NaCl, ecim crenenp aucconnanuu NaCl pasHa 84%?. EH20=0,52

Bapuant Ne 6
1. INepeuncaure ¢usmueckue cBoiCTBa BOABL Kakue n3 3THX CBOWCTB aHOMANbHBI? B ueM mpHuMHA UX aHOMATBHOCTH H
KaKoBa pojb aHOMaNUH BOJBI B IpUpoje?
2. UYro Takoe CTENeHb NUCCOIMAINH M KaK OHA 3aBHCHT OT KOHIIEHTPaLUH pacTBopa?
3 Bo ckombko pa3 xoHmeHTpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gomnpmre, uem B 1 H. pactBope H2S04 (o =

51 %)?




4. PaccuntaTe MONEKYJISPHYIO MacCy HEdJIEKTPOJIUTa, €ClIM B 5 J1 pacTBOpa COACPKUTCA 2,5 T HEdJIEK-TPOJUTa, a
ocMoTrdeckoe JasieHue 3toro pacreopa mpu 20 °C pasuo 0,32+105 Ila.

5. Ha ckonbko rpagycoB MOBBICUTCS TeMIepaTypa KuieHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0ymmnockonuieckas kKonctanrta Boasl E = 0,52 °C.
6. PactBop, cogepxkammii 1,7 T xnopuaa uuaka ZnCl2 B 250 r Boabl, KpucTamusyercs: npu temne-parype -0,230C.

Onpenenure KaKyNIyocs crenenb auccouunarmu ZnCl2 B atom pactBope. KH20=1,86
Kputepuu onenku:

- OIICHKA «OTJIIMYHOY BBICTABIISIETCS CTYJCHTY, €CITM OH Habpai 15 6amioB

- OLICHKA «XOPOILI0» BBICTABJISACTCS CTYIICHTY, €Clii OH HabOpan 12 6amios

- OIICHKA «YJIOBICTBOPUTEIEHOY» BEICTABIIACTCS CTYICHTY, €CII OH Habpai 9 6amioB

- OIICHKA «HEYAOBJICTBOPUTEIHHOY» BBICTABISETCS CTYACHTY, €CIM OH Habpal MeHee 9 OayIoB.

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

1. OCHOBHBIE 3aKOHBl XUMHH: 3aKOH COXPaHEHMs MAacChl U HEPIHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIIICHH, 3aKOH SKBHBAJICHTOB.

2. OCHOBHBIE 3aKOHbI XUMUH: 3aKOH OOBEMHBIX OTHOIIECHHMH, 3aKOH ABOTraipo M €ro ciejacTBHs. MeToxbl onpeaesicHus
MOJIEKYJIIPHBIX MacC ra3oB.

3. Ilepuonuueckuii 3akoH U nepuoauueckas cucrema JI.J1. Menneneepa. Ilepuoasl, rpynmsl ¥ NOA-TPYNIIbl NEPUOIUIECKON
cucteMbl. CBsI3b CTPOEHHS aTOMA C TOJI0KEHUEM 2JIEMEHTOB B IEPUOANYECKOH cHCTEME.

4. Crpoenue atoma. [locrynarer bopa.

5. KBanTtoBble uncina, nx GU3NIECKUii CMBICII.

6. OnekTpoHHas opOUTaNb U «KBaHTOBas stuedika». [Ipunrun Ilaymum. ITpasuno XyHnga.

7. CemeiicTBa s-, p-, d- u f- 3JIeMCHTOB B MEPUOANYECKON CUCTEME 3JICMEHTOB. DIICKTPOHHBIE (OP-MYJIBI SJIEMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOSHHMS MX JJICKTPOHHBIX 000J0YeK. DHEprusl HOHU3AINHN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. THIB XUMHYECKON CBSI3H, HX OCOOCHHOCTH.

10. Xumuueckasi CBs3b U €€ OCHOBHBIEC XapaKTE€PUCTHUKU.

11. KoBanenTHas xumudeckas cBsA3b, €€ pa3HOBUIHOCTH. MeToN BaJlEHTHBIX CBA3EH.

12. Crioco6561 00pa30BaHUsI KOBAJICHTHON XMMHUYECKON CBA3H.

13. I'uGpuuzanys aTOMHBIX AJIEKTPOHHBIX OpOUTaNelt U € BU/BI.

14. [TonsspHOCTP XUMUYECKOH CBSI3U. DIIEKTPUYECKMA MOMEHT JHIOJS MOJIEKYJIbI.

15. Wonnast cBs3b, €€ 0co0eHHOCTH. CTereHb HOHHOCTH CBSI3H.

16. Bopoponnas cBs3b, €€ 0cOOEHHOCTH U BIUSIHHE HAa CBOWCTBA BEIIECTB.

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

18. BHyTpeHHs SHEeprus M SHTANBNHA. DHepreTHdeckue d(PPEeKThl XUMHUSCKIX MTPOIECCOB.

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

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

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

22. BiusHue npuposl pearupyroliuX BELIECTB U TEMIIEPATYPbl HA CKOPOCTb XUMUYECKOH PEAKIUU.

23. BnusiHue xatranuzaTopa Ha CKOPOCTb XMMHYECKOH peakuuu. MexaHu3M JIeHCTBUS KaTaau3aTopa.

24. OO0paruMble 1 HEOOpATHMBIE XUMHYECKHE PEAaKIMH. XUMHUIESCKOS PaBHOBECHE.

25. Cwmemenue xumuyeckoro pasaoBecus. [Ipunnun Jle larense.

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

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

28. Pacropsl. 'mnpataas teopus [[.J1. Mernneneesa. TermoBeie 3¢h(eKTH pacTBOpEHUS.

29. PacTBOpuMOCTh TBEpABIX BEUIECTB B KUIKOCTSX.

30. PacTBOpuMOCTB Ta30B B KHIKOCTSIX.

31. KoHueHnTpanust pactBopoB, €€ BUJIBI.

32. OcMoc, OCMOTHYECKOE JTaBlIeHHe pacTBOpOB. 3akoH BauT — ['odda mis pacTBOPOB HEINEKTPOIU-TOB M AJISKTPOIUTOB.
33. INonmkeHne DaBlIeHHs HACBHIMIEHHOTO Iapa pacTBOPHUTENS HAJA pacTBOpPOM. 3akoH Payms mms pac-TBOPOB HEIIEKTPOIUTOB
1 DJIEKTPOJIUTOB.

34. [oBblIeHNE TEMIEPATyphl KMIIEHUsI pacTBOPOB. 3aKOH Payiist 1ist pacTBOPOB HERJIEKTPOIUTOB U HIIEKTPOIMUTOB.

35. IlonnxeHue TemmnepaTrypbl KpUCTAJUIN3alUKM PacTBOpa. 3akoH Payis 11t pacTBOpPOB HERNIEKTPO-JIIUTOB U BIIEKTPOIUTOB.
36. Teopust >NEKTPONUTHUECKON TUCCOIMALIUY.

37. [MpumennmocThb 3akoHOB Bant — I'odda u Payns k pacTBopam 37€KTPOIUTOB.

38. CrnaOble 3NEKTPONIUTHI, UX AUCCOLMANMA. 3aKkoH pazbasiieHuss OcTBalbaA.

39. CunpHbIe MEKTPOIUTHI, UX TUCCOLHANSL. AKTUBHOCTh HOHOB.

40. Peakuun noHHOro o6MeHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEAKLUH.

41. DneKTpoTHYeCcKas AUccouuanys BoJsl. HelTpaibHble, KUCIBIE U IEJI0YHbIE PACTBOPEI.

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

43. I'uaponus, ero KONW4YeCTBEHHbIE XapaKTePUCTHKU. 3aBUCHUMOCTb THAPOJIHM3a OT KOHLUEHTPALUU W TeMIepaTypbl pacTBopa.
44. I'uaponus coneit u ero BUABI (Ha IpUMeEpe YPaBHEHUN THIAPOJIM3a COOTBETCTBYIOIIMX COJICH).

45. JlucriepcHble CHCTEMBI, X KIacCH(UKAIMS IO arperaTHOMY COCTOSIHUIO (a3.

46. JlucniepcHbIe CUCTEMBI, UX KIacCH(UKAIMA 110 CTeHNeHU JuciepcHOCcTH. CBOOOAHO- U CBA3HOAUC-NIEPCHBIE CHUCTEMBI.
47. YcroitunBocTh IucepcHbIX cucteM. MakTopbl CTa0MIN3alMK AUCIEPCHBIX CHCTEM.

48. CopOrust 1 €€ BHIIBL.

49. Konnounsele pactBopsl. CTpoeHHE KOMIOUAHON MULENIBL.

50. Koarymnsiuys KoJTOMJHBIX pacTBOPOB U (akTophl, €€ BHI3BIBAIOIINE.




51. Tunel OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIUi.

52. Peaxiimu oxucnenus. Bakneinimne BocCTaHOBUTEIIH.

53. Peaxiiun BoccTaHoBIICHMS. BaxkHEHIIME OKUCIUTEIIH.

54. OKHCIINTEIbHO-BOCCTAHOBHUTEIBHAS JBONCTBEHHOCTb.

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

56. Kopposust meTanioB u ee BUJIBI.

57. MeToabl 3aUTEl OT KOPPO3UU METAILIOB.

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

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

6.2. TeMbl nUCbMEHHBIX padoT

PacgerHo-rpadudeckas pabora CTyAEHTOB 09HOM (HOPMEI 00YIECHHS

PacuerHo-rpadudeckas pabora (PI'P) Ha Temy «Xumudeckue pacuetsn». Llensto BemonHeHus PI'P sBiseTcs 3axkperuieHne
TEOPETUUYECKHUX 3HAHUI1, BBIHOCHUMBIX Ha CAMOCTOSITENIbHYIO pabOTy CTYICHTOB, TO3BOJISIOIINX OCBOUTH CHELUANIBHbIE Pa3/AEIbl
JUCHUIIHHBL.

Boinonnsercs PI'P cTyieHTOM HHAMBUYAJIBHO O] PYKOBOACTBOM IIPENOJABATENS BO BHEAYUTOPHOE BPEMS, CAMOCTOSITENILHO.
Cpok cauu 3aKOHYEHHOM paboThI Ha MPOBEPKY PYKOBOIUTENIO yKa3bIBaeTCs B 3aJaHuu. Ilocie mpoBepku U 10pabOTKU yKa3aHHBIX
3amMevaHui, pabora 3amminaercs. [Ipu nonoxuTenbHO OLEHKe BBIMOIHEHHOH CTYJGHTOM paboTe Ha THUTYJIEHOM JINCTE PAaOOTHI
CTaBUTCA - "3aUTEHO".

6.3. Ilpoueaypa oueHuBaHus

B Tegenne cemectpa nmpoBozsTes 2 mpomexxyTognbix koHTposs (ITIK 1, TTK2), cocrosmux u3 BOIpocoB U 3a1ad, 10 MPOHICHHOMY
TEOPETUYECKOMY MaTepUally JIEKUUM U NPAKTUYECKUX 3aHATHH.

Mo mucnmmuinae Xumus GopMaMH TEKyLIEro KOHTPOJIS SIBISIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3aaa4 1o npeIcTaBIeHHbIM BapuaHTaM 3a1aHuil.

TKS - Bemonnenue PI'P.

6.4. IlepeyeHb BU/10B OLICHOYHBIX CPE/ACTB

PacueTtHo-rpadudeckas padora.

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

7.1. Pexomenayemasi iutepaTypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpHI, COCTaBUTEIH 3arnaBue W3narenscTBO, rox
JI1.1 | AnmapueB A. 1., Xumust : COOPHUK 3371a4 ¥ YIPaKHEHUH: y4eOHO-METOINIECKOS HoBocubupck:
KazakoBa A. A. nocobne HoBocubupckmit
roCyZapCTBEHHBII
TEXHUYECKUN YHUBEPCHUTET,
2019,

https://biblioclub.ru/index.php?
page=book&id=573735

JI1.2 | Cygopos A. B., OO61as XuMusi: ya4eOHUK Cankr-IletepOypr: Xumuzaar,
Huxonsckuii A. B. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264

7.1.2. lonoJHUTeNbHAS JINTEPATYpa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI2.1 |IHanmamosa O.10., Xumus: cCOOpPHHUK 3314 AT CAMOCTOATENIbHON PabOTEI Hosouepxkacck, 2018,
Jpososo3osa T.M. CTYJICHTOB [BCEX HaMpaBJICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0
JI2.2 | dpoBoBozosa T.U., Xumust: 1a00paTOPHBIA NPAKTUKYM TSl CTYICHTOB BCEX Hosouepkacck, 2018,
[Manamiosa O.10., HaTpaBJICHUH http://biblio.dongau.ru/MegaPr
IIarauneaa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
7.1.3. MeTonnueckue pa3padoTku
ABTOpBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI3.1 | HoBodepk. HHX.- XUMUS: METOJI. YKa3aHUs M0 U3Y4. Kypca M BBIIM. KOHTP. PabOThI Hosouepkacck, 2022,
MEJIAOp. UH-T IUTS CTYA. 3204. GopMbl 00y4. Hanpari. "T'uapomenuoparms”, http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; coct.: | "Crpourensctso”, "IIpuponoodycTpoicTBo 1 oNIMI/UserEntry?
0.10. Manamoga, Bojionosib3oBanue", "TexnocgepHas 6e30macHOCTD", Action=Link FindDoc&id=42
T.A. IpoBoBO30Ba "He¢rerazoBoe nemo"” 7806&idb=0

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEIeKOMMYHHKAIIMOHHOI ceTu ""UHTepHeT"




7.2.1 UH()OPMALMOHHO-CIIPAaBOYHBIC U TIOHUCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 Ilepedenn NporpaMMHOro odecrneyeHns
7.3.1 Yandex browser
73.2 MS Windows XP,7,8, 8.1, 10; Cy6muuen3nonHbii goroop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiim»
733 Microsoft Teams Ipenocrapnsercs GecruiaTHO
7.3.4 MS Office professional; Cyo6numen3nonnsii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeita»
7.4 TlepeyeHb NHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 bazer ganabix OO0 "Tpecc-Undopm" (Korcymsrant | https://www.consultant.ru
+)
7.4.2 basbr manabix OO0 HayuHnas aieKTpoHHasS http://elibrary.ru/
oubmmoTeKa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCHUIIJIMHBI (MO YJIS)
8.1 2321 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMU

cpeacTBaMy 00yUeHHsI, CITyKAIIUMU [T IpeAcTaBiIeHus nHpopMmanuu ayauropun: Habop
JEMOHCTPALMOHHOTO 000pyAOBaHMA (IIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoekrop Acerx113PH — 1mT., 3kpaH HacTeHHbIH — | mMT.; Y4eOHO-HAMIAAHBIC MOCOOUS — 9 MIT.;
Hocka - 1 miT.; Paboune mecta cTyneHToB; Pabodee MecTo mpermoaBaressl.

8.2 2313 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpelcTBaMH O0yUYEHUs, CITy)KaIUMU JUIS IPeJICTaBIeHHsT MHPOPMALMU OOJIBIION ay TUTOPHU:
Habop neMoHCTpalmoHHOTO 000pyI0BaHuUs (MIEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mt., okpan HacTeHHBIH — | WT.; Y4eOHO-HarIsAAHBIE TocoOms — 15
mrt.; PaGoune mecra ctyneHToB; Pabodee MecTo mpemogaBatens.

8.3 2305 [TomerieHne YKOMIUIEKTOBAHO CIICIIATHN3UPOBAHHON MEOEIIBI0 M TEXHUUECKUMU CPENICTBAMU
00y4eHHS, CIYKAIIUMH JUTS IPEICTaBICHHS HH)OPMAIK 1 OCHALICHO KOMITBIOTEPHOM TEXHHKOH C
BO3MOYKHOCTBIO MTOKITIOYCHUS K CeTH «IHTEpHET» B 00eCIIeYCHUEM JIOCTYIIA B AJIEKTPOHHYTO
nH(popMannoHHO-00pa3zoBatenspHyto cpexy HUMU lonckoit TAY: KommsioTeps! Mapoxk: Intel
Celeron 430 — 1 wrt.; Celeron 366 — 1 wrt.; Femoza — 2 wt.; Monurtop VS — 1 mrt.; MoHuTOp
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 wit.; Kadenpanbuas oubnmoreka;

Crombl komnbioTepHBIE — 6 mT.; Cros-TyMOa — 5 iT.; Crynbs — 16 mr.; TeMmaTHueckue TUIaKaThl
—5mr.; Jocka— 1 mr.; PaGoumne mecta cryaenToB; Pabodee MecTo mpenogaBaTes.

8.4 2102 CrienanbpHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIICUATU3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpencTBaMH 00YYEHHUsI, CIy KaIllUMH JJIsI IPEICTaBICHIS HH(OOPMAIIH OOJBIION ayTUTOPHH:
Habop neMoHCcTparmoHHOT0 000pyI0BaHus (IEPEHOCHOM): 9KpaH - | WIT., MPoeKTop - | MmT., HeTOYK
- 1 mr.; Ammapatr TBO — lmt.; Anmmapar TB3 — 1 wt.; ITnura snexrpudeckas — 1 mr.; Ilnmura
HarpesatenbHas ES-HA3040 — 1 mr.; Tazoananuzarop ['XI1-3M — 1 wt.; Ornerymmrens — 1 mr.;
Benpo xonycnoe — 1 mt.; JlabopaTopHas mocyna; PacTBopbl peakTHBOB, HEOOXOAMMBIX JJIS
BBITTOJTHEHHS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeauKaMeHTaMu — | mT.; Mebens maboparopHas;
Jocka MarHuTHO-MapkepHas - lmr.; CymmibHbli mkag - 1mT.; Becsl Texnoxumuueckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mit.; Paboune mecta ctynenroB; Pabouune mecta
IIpeToAaBaTes.

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

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

2. XAMHUA : METOANYECKHE YKa3aHUS 110 ITOJTOTOBKE K TEKyIIeMy KOHTPOJIIO JUTS CTYICHTOB BceX HampasieHuit / HoBodepk. HHX.-
menuop. uH-T JJorckoit I'AY ; coct. O.10. Illanamosa. - HoBouepkacck, 2019.

2. ApoBoBo3oBa, T.M. Xumus: nad. npakrukyM ais cty. Bcex Hampasi./ T. U. JIpoBoBo3zosa, O. 0. Illanamosa, E. B. [IsaTHuLbHA ;
Hosouepk. unx.-menuop. uH-t Jlonckoii 'AY. - HoBouepkacck, 2018.

3. 6. [Hamamosa, O.}O. Xumust: ¢6. 3aaa4 it caMm. paboTthl ctyj. [Beex Hampasi.] / O. 0. Hlanamosa, T. Y. JIpoBoBo30Ba ;
HoBouepk. urx.-menuop. uH-T Jorckoit FAY. - HoBouepkacck, 2018.
4.3. XuMHS : METOIMYECKIE YKa3aHMs MO MOJITOTOBKE K TEKYIIEMY KOHTPOIIO JJIsi CTYyISHTOB BceX HampasieHuid / HoBouepk.

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