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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX EJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBITEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
IMPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

OO0mast Tpy10eMKOCTh 43ET

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

Pacnpez[e.ﬂeﬂne YacCoB TMCHUILIMHBI 110 CeMeECTPaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypee>) Hroro
Henenp 14 1/6
Bun 3anarnit vo | PO | VI PII
Jlekuun 14 (14 |14 |14
JlaboparopHsie 14 (14 |14 |14
IIpakruueckue 14 (14 [14 |14
Wroro ayn. 42 (42 (42 |42
KonraktHas padota |42 |42 (42 (42
Cawm. pabora 84 |84 |84 |84
Yacel Ha KOHTPOIIb 18 |18 |18 |18
HUroro 144 | 144 | 144 | 144
Bupbl KOHTpPONIS B ceMeCTpax:
DK3aMeH 1 ceMecTp

PacuerHo-rpaduyeckas padora 1 ceMecTp




2. IEJIX OCBOEHNU A JUCHUIIJIMHBI (MOAYJIS)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOTUMOM JJIsI OCBOCHHS (PH3HUYCCKHIX, XUMHUYCCKIX U OHOJIIOTMYECKAX OCHOB B 3KOJIOTHH M PUPOIONOIBE30BAHUS,
METOJIaMH XHMHYECKOTO aHaJIi3a, 3HAHMSIMHU O COBPEMEHHBIX TMHAMIYECKIX MpoIieccax B IPUPOJe M TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochepbl, TI00aTbHBIX SKOJIOTHIECKUX MPOOIIeMax, METOIaMHt
0TOOpa U aHaJM3a re0JIOTHYECKUX U OMOJIOTHUECKHUX P00, a TaroKe HAaBBIKAMH WACHTH()HUKAIIMHA U OIHCAHUS
OMOJIOTMYECKOr0 Pa3HOOOPa3Hs, Ero OLICHKA COBPEMEHHBIMHI METOJIaMU KOJTMYECTBEHHON 00paOOTKN HH(pOpMAIIUU

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

Hukn (pa3men) OIL: | b1.0
3.1 | TpeGoBaHus K npeJBapUTe/IbHOI IOAT0TOBKE 00y4al0Lerocs:
3.1.1 | 3nats:

3.1.2 -COBPEMCHHYIO MOJCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHHS; pCAKITHOHHY O CIIOCOOHOCTH
BCUICCTB; NCPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKHUCJIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTI/I(bI/IKaIII/IIO BCIIECTB; AUCTICPCHBIC
CHUCTCMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

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

3.1.6 | HaBbIK:

3.1.7 | - BBIIIOJIHEHUS XUMHYECKOTO OKCIICPpUMCHTA

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

3.2.1 [Teorpagus

3.2.2 | O0mmast 3KOJIOTHs

3.2.3 | O3HakoMHUTENNbHAs IPAKTUKA

3.2.4 | I[TouBoBeAcHNE

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 oxpysKaroleil cpeap

3.2.10 | Xumus okpyxaromiei cpembl

3.2.11 | Hay4Ho-uccnenoBatenbckas padoTa (MoydeHHe IePBUYHBIX HABBIKOB HAYYHO-HUCCIICIOBATEIBCKOH paboThI)

3.2.12 | YuebHas TexHoMOrHYeCKas (MIPOSKTHO-TEXHOJIOTHYECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUH, )KHBOTHBIX 1 MHKPOOPTaHI3MOB

3.2.14 [ MeToap! 5KOIOTHYECKHX MCCIIEIOBAHUI

3.2.15 | Hayuno-uccrenoBarensckast pabota (HHP)

3.2.16 | CucteMHBbIH aHAIU3 U ONTUMM3ALUS PELICHUI

3.2.17 | TexHonoruueckas (IIPOEKTHO-TEXHOJIOTHYECKas ) IPAKTUKA

3.2.18 | Xumuueckue v HU3NKO-XUMHUIECKIAES METOIbI aHATH3a

3.2.19 | 3ammTa BRIMYCKHON KBaTH(DUKAIIMOHHON pabOoThl, BKIIOYAs NOATOTOBKY K MPOLIEAYPE 3aIIUThI U MPOLELypy 3allHUThI

3.2.20 | BonHslii peecTp

4. KOMIIETEHIIH OBYYAIOIIET OCSI, DOPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTLINHBI
(MOJYJIST)

OIIK-1 : CniocofeH peliaTh TUNOBBIE 321a4H NPO¢)ecCUOHAIBHOI 1esiITeIbHOCTH HA OCHOBE 3HAHMI OCHOBHBIX 3AKOHOB
MaTeMaTH4YeCKHX U eCTECTBEHHBIX HAYK C IPUMeHeHHeM HH(OPMAIHOHHO-KOMMYHUKAMOHHBIX TeXHOJIOTHIf;

OIIK-1.1 : 3HaeT OCHOBHBIE 3aKOHBI MATEMATHYECKUX U €CTECTBEHHOHAYYHBIX JUCLMILIUH JJIs1 pEeLIeHHs TUIIOBBIX 3a/1a4
po(heCCHOHATBHOMN e TEITFHOCTH

OIIK-1.2 : YMeeT UCIOIb30BaTh OCHOBHEIC 3aKOHBI MATEMAaTUUECKUX U €CTCCTBCHHOHAYYHBIX JUCHUIUIMH JJId pCHICHUA
THUITIOBBIX 3aJ1a4 HpO(i)eCCI/IOHaHLHOfl JACATCIbHOCTHU




OIIK-1.3 : Brageer HaBBEIKAMH I10 HCITOIB30BAHUIO B IIPO(eCCHOHAIEHOW OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHIX U
€CTeCTBCHHOHAYYHBIX JUCIUILUINH C TPUMEHEHHEM HH()OPMAITHOHHO-KOMMYHHUKAITMOHHBIX TEXHOIOTHHA

OIIK-5 : CniocofeH y4acTBOBATH B NIPOBEICHUH IKCIIEPUMEHTAJIBHBIX HCCJ1eI0BAaHUI B IPO(ecCHOHATBHOM /1esITeIbHOCTH;

OIIK-5.1 : 3HaeT MeTOAbI W/WIIA METOAUKH MPOBEICHUS SKCIICPUMEHTANBHBIX HCCIIEIOBAaHUN B TpodecCHOHANBEHOH chepe

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

OIIK-5.3 : BiageeT HaBbIKaMK 00pabOTKH PE3yJIbTaTOB IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUN, OPOPMIICHHS OTIETOB T10
pe3ysbTaTaM HCCilel0BaHUN

ITK-4 : Crioco0eH HCnoJib30BaTh OCHOBHbIE 3AKOHbI €CTeCTBEHHOHAYYHBIX IMCUUIIJIMH, TEOPETHYECKOro U
IKCIEPUMEHTAIBHOI0 HCCIeJ0BAHUS MPH pelleHNH NPodecCHOHANBHBIX 3a1a4

ITK-4.1 : 3HaeT OCHOBHBIE MPUHITUITHI AHATN3a MEJTMOPATUBHBIX CUCTEM U COOPYKEHHUH, COCTOSIHUS KOMIIOHEHTOB OKPY KaroIen
cpensl

I1K-4.2 : YMeeT BBIMOJIHITh CTATUCTHYCCKYIO 00pabOTKy pe3yIbTaTOB SKCIICPUMEHTOB

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

5. CTPYKTYPA U COAEPKAHUE JUCLUILIMHBI (MOLY.JIS)

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

1.1 OnpeneneHne 3KBUBAJIEHTHO 1 2 OIIK-1.1 JI1.1J12.1 0
HMacchl MeTajuia moooseMy OIIK-1.2 JI2.2J12.3
BbIIENMBLIETOCs Bogopona. /J1a6/ OIIK-1.3 J12.4

OIIK-5.1 31
OIIK-5.2
OIIK-5.3 TIK-
4.1TIK-4.2
[1K-4.3

Paznen 2. 2. CtpoeHnue aToma.
Ilepuonuyeckas cucrema
ssemenToB JI.U. MenpgeneeBa.

2.1 Crpoenue atoma. CoBpeMeHHas 1 2 OIIK-1.1 JITJI2.1 0
MOJIENIb COCTOSIHUS JIEKTPOHA B OIIK-1.2 JI2.2J12.3
aToMe. DJIeKTPOHHbBIE 000JI0UKH B OIIK-1.3 J12.4
aTome. KBaHTOBBIE UnCIIA. OIIK-5.1 21
ITpunnun [Taymu. [paBuno XyHna. OIIK-5.2
ITepnoguueckuii 3axon JI.1. OIIK-5.3 TIK-

Menzeneesa B cBeTe 4.1TIK-4.2
COBPEMEHHOW TEOPUU CTPOCHUS [1K-4.3
aToma.

/JTex/

2.2 Crpoenne aroma. XuMu4eckast 1 1 OIIK-1.1 JIL.1JI2.1 0
cBs13b. CTpoeHHE aTOMa U OIIK-1.2 J2.2J12.3
CHCTEMAaTHKAa XUMHUICCKIX OIIK-1.3 J2.4
a1eMeHToB. [lepuonuyeckas OIIK-5.1 21
CUCTEMa 3JIEMEHTOB U U3MEHEHUE OIIK-5.2
CBOMCTB 3J1EMEHTOB. THIIbI OIIK-5.3 TIK-

XUMHUYICCKUX CBS3CH M MX 4.111K-4.2
xapakrepuctuka. CTpoeHue u I1K-4.3
CBOWCTBA MOJIEKYJI

Mp/

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




3.1 XuMHuecKas CBSI3b U CTPOCHUE OIIK-1.1 JI.1J12.1
MOJIEKY L. OIIK-1.2 J2.2J12.3
Turrer XUMHYIECKON OIIK-1.3 J12.4

CBSI3U: KOBaJICHTHAs, OIIK-5.1 21
HWOHHAs, BOJOPOAHAs, OIIK-5.2
Meramdeckast. CTpoeHue OIIK-5.3 TIK-
MoJIeKyJ1. Biusiaue tumna 4.1TIK-4.2
XUMHUYECKOMN CBS3M Ha [K-4.3
CBOWCTBA BEIIECTB.
/J1ex/

3.2 Crpoenue atoma. XuMHUYECKast OIIK-1.1 JI.1JI2.1
cBs13b. CTpoeHHue aToMa U OIIK-1.2 J2.2J12.3
CHUCTEMAaTHKa XUMHYECKUX OIIK-1.3 2.4
a1eMeHToB. [lepuonuyeckas OIIK-5.1 21
CHCTEMA 3JIEMEHTOB U U3MECHEHUE OIIK-5.2
CBOWCTB 3JIEMEHTOB. THIIBI OIIK-5.3 TIK-

XUMHYECKUX CBSA3CH M MX 4.111K-4.2
xapakrepuctuka. CTpoeHue u I1K-4.3
CBOMCTBA MOJIEKYJI

Mp/

Paznen 4. 4.3Hepreruxa

XHMHUYECKHX MPOIEeCcCOB.

4.1 DHepreTuKa XUMHYECKUX OIIK-1.1 JIL.1JI2.1
TpoLeccoB. XUMHUYecKas OIIK-1.2 J2.2J12.3
KWHETHKAa DHEPreTH4eCcKue OIIK-1.3 2.4
3¢ GEKThI XUMUYECKUX PEAKIIHH. OIIK-5.1 21
BayTpenHnss sHeprus u OIIK-5.2
sHTaNbIMA. TepMoxumus. 3akoH OIIK-5.3 TIK-

T'ecca. Temnora oOpa3oBaHus 4.1TIK-4.2
XUMHUYIECKIX COCTHHCHHH. [1K-4.3
INousTHE 00 HTPOINM U SHEPTHU
I'n66ca. CKOpOCTh XUMHUYECKHX
peaxuui, BIUsSHUE Ha HEee
Ppa3uIHBIX (haKTOPOB.
XUMHUYECKOE paBHOBECHE.
[Ipunnun JlelllaTense,
CMEILCHUE paBHOBecHS.(A
KOHKPETHBIX CUTyanuif)
/J1ex/

4.2 DHepreTuka XMMHUYECKAX OIIK-1.1 JIL.1JI2.1
npoiieccoB. Pacyer sHTANBIINN OIIK-1.2 J2.2J12.3
XUMHYECKHX OIIK-1.3 J12.4
peakuuii. OIIK-5.1 21
Mp/ OIIK-5.2

OIIK-5.3 TIK-
4.1 TIK-4.2
[K-4.3
43 OnpezneneHre SHTABINH PEAKIHH OIIK-1.1 JI.1J12.1
HelTpanusaiuu /J1a6/ OIIK-1.2 J2.2J12.3
OIIK-1.3 2.4
OIIK-5.1 21
OIIK-5.2
OIIK-5.3 TIK-
4.1 TIK-4.2
[K-4.3

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




5.1 Kunernka xummuueckux OIIK-1.1 JIL.1JI2.1
npouieccoB. Pacuer ckopoctu OIIK-1.2 J2.2J12.3
XUMUYECKUX peakiuid. IIpaBuiio OIIK-1.3 J12.4
Bant-T'odda. Ipuaimm OIIK-5.1 31
JlelllaTenbe, cMmelieHne OIIK-5.2
XHUMHYECKOTO PAaBHOBECHS OIIK-5.3 TIK-

(penreHre CUTYAIIMOHHBIX 33]1a4). 4.1TIK-4.2
/Mp/ [K-4.3
5.2 CKOpOCTh XUMUYECKHX PEAKIIHA U OIIK-1.1 JILJI2.1
XUMHUYecKoe paBHOBecue /J1ad/ OIlIK-1.2 J12.2J12.3
OIIK-1.3 2.4
OIIK-5.1 21
OIIK-5.2
OIIK-5.3 TIK-
4.1 TIK-4.2
[1K-4.3
Paznea 6. 6. Boga. Od1as
XapaKTepuCTHKA PacTBOPOB.

6.1 Bona. O6mias xapakreprcTiuka OIIK-1.1 JIT.JI2.1
pacTBOpOB. OIIK-1.2 JI2.2J12.3
CriocoObl BEIpaXkeHHsI cOcTaBa OIlK-1.3 2.4
pacTBopoB. OUBNKO-XUMHUYECKHE OIIK-5.1 21
CBOICTBa pPacTBOPOB OIIK-5.2

HERJIEKTPOJIMTOB u OIIK-5.3 TIK-
3JICKTPOJIUTOB. 3akoH 4.1 I1K-4.2
Bant-T'odda n I1K-4.3
Payns.(AHanu3 KOHKPETHBIX
CUTYyalui)
/J1ex/

6.2 OO0mast xapakTepuCcTHKA OIIK-1.1 JIL. U121
pactBopoB. Pacyer koHLIEHTpanuu OIIK-1.2 JI2.2J12.3
pactBopos /IIp/ OIIK-1.3 2.4

OIIK-5.1 31
OIIK-5.2
OIIK-5.3 TIK-
4.1TIK-4.2
IK-4.3
6.3 IIpurorosienue pacTBopa OIIK-1.1 JIT.JI2.1
3aJlaHHO# KOHLIeHTpanuu. /J1ab/ OIIK-1.2 JI2.2 J12.3
OIIK-1.3 2.4
OIIK-5.1 91
OIIK-5.2
OIIK-5.3 TIK-
4.1TIK-4.2
IK-4.3
Pazpnen 7. 7. PacTBopsl
3J1eKTPOJIUTOB.

7.1 PacTBOpBI 21EKTPOTIUTOB. OIIK-1.1 JI.1J12.1
DNEKTPOTUTHYECKAS OIIK-1.2 J2.2J12.3
nuccormarys. Kimaccudukanms OIIK-1.3 J12.4
3JIEKTPOJIUTOB. TeopUs CUIIbHBIX OIIK-5.1 31
3JICKTPOJIUTOB. 3aKOH pa30aBiIcHUS OIIK-5.2
OctBanpna. ['maponus coneit OIIK-5.3 TIK-

/J1ex/ 4.1 TIK-4.2
[1K-4.3

7.2 CBoiicTBa pacTBOPOB. OIIK-1.1 JIL.JI2.1
KonnurarueHbie cBoiicTBa OIIK-1.2 J2.2J12.3
pacTBopoB (perieHue OIIK-1.3 2.4
CUTYaIlMOHHBIX 3a]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 JI.1J12.1
3JICKTPOJIUTOB. OIIK-1.2 J2.2J12.3
/J1ab/ OIIK-1.3 2.4
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 JI.1J12.1
Konnurarusueie cBoiicTBa OIIK-1.2 J2.2J12.3
pacTBopoB (perieHue OIIK-1.3 J12.4
CUTYaIlMOHHBIX 3a]a4). OIIK-5.1 91
Mp/ OIIK-5.2

OIIK-5.3 TIK-
4.1 TIK-4.2
[1K-4.3
Paznen 8. 8. lucnepcHbie
CHUCTEMbI M KOJIJIOUIHBIE
PacTBOpBLI.

8.1 JlucnepcHble CUCTEMBI. OIIK-1.1 JI.1JI2.1
Knaccudukanus no crenenu OIlK-1.2 J2.2J12.3
JIUCTIEPCHOCTH U arperaTHoMy OIIK-1.3 J12.4
cocrosiHuio. Komnonaasie OIIK-5.1 21
pactBopbl. AncopOuus OIIK-5.2
KOJIJIOUJTHBIX PacTBOPOB, OIIK-5.3 TIK-
00pa3oBaHHE MUIICILIBI. 4.111K-4.2
Koarynsmus kommounos. /Jlex/ [1K-4.3

8.2 Konnoumnsie pactBops! /J1ab/ OIIK-1.1 J.1

OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2712.3
OIIK-5.1 2.4
OIIK-5.2 21
OIIK-5.3 TIK-
4.1 TIK-4.2
[K-4.3
Paznen 9. 9. OkucauTeIbHO-
BOCCTAHOBHMTE/IbHbIE PeaKIUH.
OCHOBBI 3J1eKTPOXUMHH.

9.1 OCHOBBI JIEKTPOXUMUH. OIIK-1.1 JIL.1JI2.1
CraHnapTHbIE SJIEKTPOIHBIC OIIK-1.2 J2.2J12.3
MOTEHIAAJIBI METAJIOB. OIIK-1.3 J12.4
DNEKTPOXUMHYECKUH psif OIIK-5.1 21
HaIPsHKEHUI METaIJIOB. OIIK-5.2
l"anbpBaHUYECKHE DIIEMEHTHI. OIIK-5.3 TIK-

Kopposzus metannos. 3amuTa ot 4.11IK-4.2
KOppO3HH. I1K-4.3
Onexrponus.

/J1ex/

9.2 Peakium oxucienus- OIIK-1.1 JILUJI2.1

BoccTaHoBJIeHus /J1ab/ OIIK-1.2 J12.2J12.3
OIIK-1.3 2.4
OIIK-5.1 o1
OIIK-5.2
OIIK-5.3 TIK-
4.1TIK-4.2
[1K-4.3
9.3 OCHOBBI  3JIEKTPOXUMHH. OIIK-1.1 JIL.UJI2.1
CocraBieHue OIIK-1.2 JI2.2J12.3
OKHMCITUTEIIbHO- OIIK-1.3 2.4
BOCCTaHOBUTEJIBHBIX PEaKIUH. OIIK-5.1 21
DNEKTPOIIN3 PacIIaBOB U OIIK-5.2
pacTBOpoB OIIK-5.3 TIK-
Mp/ 4.1TIK-4.2
[1K-4.3

Pazngen 10. 10. Xumuueckasn
uaeHTHGUKaANNA




10.1 H3ydeHne TeopeTU4ecKux 1 41 OIIK-1.1 JI.1J12.1
BOIPOCOB, BBITIOJTHEHHE OIIK-1.2 J2.2J12.3
TEOPETUUECKUX 3aJaHHH, pelIeHue OIIK-1.3 J12.4
3amad. /Cp/ OIIK-5.1 21

OIIK-5.2
OIIK-5.3 TIK-
4.1 TIK-4.2
[K-4.3
Pa3pen 11. 11. KoMmiekcHEIe
coelMHeHUsl

11.1 N3yueHne TeopeTHIecKux 1 43 OIIK-1.1 JIL. 121
BOIIPOCOB, BHITIOJTHEHHE OIIK-1.2 J2.2J12.3
TEOPETUYECKUX 3aJaHUMH, pELICHUE OIIK-1.3 2.4
3amad. /Cp/ OIIK-5.1 21

OIIK-5.2
OIIK-5.3 TIK-
4.1TIK-4.2
I1K-4.3
Pa3zpes 12. 12. KonTpoan

12.1 IToaroroBka K UTOrOBOMY 1 18 OIIK-1.1 JI1.1J12.1
KOHTPOJIIO OCBOEHUS AUCLHUIIINHBI OIIK-1.2 JI2.2J12.3
B (hopme dK3aMeHa. /DK3ameH/ OIIK-1.3 2.4

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

6. ®OH/I OIEHOYHbIX CPEJICTB

6.1. KoHTpO/IbHBIE BOIPOCHI U 3aJaHUS

IIpumep cTpykTyphl HOPMUPOBAHUS OLEHKH PacdeTHO-Tpaduueckoit paboTs! (pe-depara, HCCIETOBATEIBECKOH PaOOTHI)
WutepBan 6annoB 3a nokaszareib, oT 7 -go 10
1. KAYECTBO BBIITOJIHEHUA PABOTBI
1 . CootBeTcTBHE cofepkaHUs PabOTHI 3aJaHUIO or 1 1o 2
2. I'paMOTHOCTD U3JIOKEHUS U KauecTBO odopmieHus padoTsl. COOTBETCTBHE HOPMATUBHBIM TpeOOBaHUSIM. OT 1 1o 2
3. CaMOCTOSTENFHOCTD BBITIOJTHEHHS paOdOTEI, ITyOHHA ITPOPaOOTKH MaTepuaia, HCIOIb30BaHNEe PEKOMEHJOBAHHON U CIIPaBOYHOM
JIATEpaTyphl or 1 mo 2
4. IlpaBUNBHOCTH BBIIONHEHHBIX PAacueToB U rpadudeckoil yactu. OOOCHOBAHHOCTH U JOKAa3aTEIBHOCTh BBIBOJOB
OO011as oleHKa 3a Ka4ecTBO paboThI or4 o 8
3. OTBETBI HA BOITPOCBI ot 1 go 2
NTOI'OBAS OLIEHKA, 6amr ot 7 mo 10

or 1 1o 2

Kpurepuu oneHku:
- OIIEHKA «3aYTEHOY» BHICTABIIIETCS CTYIEHTY, €CIIM OH HaOpan 6 u Oornee 6anios;
- OIICHKA «HE 3a4TCHO» BHICTABILIETCS CTYACHTY, €CIIH OH HaOpanx MeHee 6 Oamios.

[Tpumep cTpyKTypHI GOPMIPOBAHHUS OILICHKH JIAOOPATOPHOH PabOTEI

WutepBan 6annoB 3a mokazarenb, OT - 10 llomydeHo
1. IIpenBapuTenbHas MOAroTOBKa K J1abopaTopHOil pabore
2. 'paMOTHOCTD M3JIOKEHUS W Ka4eCTBO O(GOPMICHHS pabOTHI
3. CooTBEeTCTBHE METOAUKH PaOOTHI CTAHAAPTHON METOIUKE HKCIECPHMEHTA
4. I1paBUNBHOCTH BBIMOIHEHHBIX PAacueTOB U rpaduyeckoil dactu.
5. OGOCHOBaHHOCTb M JIOKa3aTENbHOCTh BEIBOJIOB
6.0TBeTHI Ha yCTHBIC BOIPOCHI (3amuTa paboThI)
HUTOI'OBAS OLIEHKA, 6ann

Kputepun oneHku: - mabopatopHas paboTa CYMTAETCs YCHENIHO CAAHHON, €CIIH 110 UTOTaM OLICHHBAHMUS CTYICHT HaOpan u
6ostee 6amIOB, B XKypHAJIE IPETOJaBaTeNs 1Mo Tab0paTOpHOIl paboTe BHICTABIIACTCS OIICHKA «3aUTCHOY

ConeprkaHue KPHTEPHEB OLCHKH YPOBHS UTOTOBOH c(hOPMHUPOBAHHOCTH KOMIICTEHIINI B paMKaX y4eOHOH TUCIUIUIHHBI C
3aBeparomeii (hopMoi KOHTpOJIS B BUE dk3aMeHa (uddepeHnnpoBaHHOTO 3a4eTa), 3a4eTa

«OTANYHOY/ «3aUTEHOY

(BBICOKHI) 90-100  OreHKa «OTJIMYHO» BBICTABIACTCS CTYACHTY, €CIIM OH NIyOOKO W MPOYHO YCBOWJI MPO-TPAMMHBIA Ma]
HCYEPIBIBAIOIIE, [TOCIEAOBATENIFHO, YETKO 1 JIOTHIECKH CTPOMHO €T0 M3JIaraeT, yMeeT TECHO YBS3BIBATH TEOPHIO C MPAKTHUKOM,




CBOOOMHO CIIpaBiIAeTCA C 337a9a-MH1, BOIIPOCAMH U IPYTHMHU BUAAMH NPUMEHECHUS 3HAHUH, IPUYEM HE 3aTPyJHIETCS C OTBE-TOM
NPH BUJOM3MCHEHNH 33/IaHUH, HCIIOIB3YET B OTBETE MaTepHal MOHOIpahHUECKOH JIN-TepaTyphl, IPAaBUILHO 0OOCHOBBIBACT
NPUHATOE PEIIeHHUE, BllaieeT pa3HOCTOPOHHUMH HaBBIKAMH ¥ ITPHEMaMH BBIIIOTHEHHNS NIPAKTHIECKHX 3a1ad. CHCTEMHO U
IUIAHOMEPHO PabOTaeT B TEUEHUH CEMECTpa.

«X0opoIoy»/ «3a-9TeHO»

(HOpManbHBII) 75-89 O1eHKa «XOpOLIO» BBICTABISAETCSA CTYIEHTY, €CIIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JOIyCKasl CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BONIPOC, TIPABHIIHHO IIPIMEHSET TEOPETHIECCKIE
MOJIOKEHHUS TIPU PEIICHUH MPAKTUIECKUX BOIIPOCOB M 33/1a4, BIIaeeT HEOOXOAUMBIMY HaBBIKAMU U IIPHEMaMU UX BBITIOJIHEHUSI.
CucTeMHO U MIaHOMEPHO pabOTaeT B TEUEHUH CEMECTPA.

«Y IOBIET"BOPH-TEIBHOY»/ «3a4Te-HO» (MHUHHUMAb-HBIH, TOPOTOBEIN) 60-74 O1eHKa «yAOBJIETBOPUTEILHO
BBICTABIIACTCA CTYJICHTY, €CJIM OH UMEET 3HAHUS TOJIBKO OCHOBHOTO MaTepuaia, HO He YCBOMII €ro AeTalel, TOMyCKaeT HeTOUHOCTH,
HEJIOCTaTOYHO MpaBHIIbHBIE (OPMYIHPOBKU, HAPYIIEHHS JIOTHYECKOI OCIeA0BaTEIbHOCTH B H3JI0KEHUH IPOIPAMMHOTO
MaTrepualla, UCIbITBIBACT 3aTPyIHEHHS IIPU BHIIIOIHEHUH ITPAKTHYECKUX PaboT.

«HeynoB—neTBOpH-TEIHHO»/ «HE 3a-4TEHO» (HIDKE MOPOTOBOTO YPOBHS) Menee 60 OueHka «HEYHOBIETBOPUTEIBHOY
BBICTABIIACTCA CTYJICHTY, KOTOPBIH He 3HAeT 3HAYUTENIb-HON YacTH MPOrpaMMHOTO MaTepHuana, JOMyCKaeT CyIIeCTBEHHbIEC OMINOKY,
HEYBEPEHHO, ¢ OOJIBIIMMH 3aTPyIHEHHUSMH BBIIONHSCT ITpaKTHYecKue padboThl. OLeHKa «HEYyJOBIETBOPH-TEIBHO) CTABUTCS
CTyZIeHTaM, KOTOpBIE HE MOTYT MPOJIODKUTE 00ydeHne 0e3 JOIONIHU-TETIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH TUCIUITIINHE.
Kpurepun oneHKu 10 AUCIUILINHE, ¢ 3aBepIaromeil GopMoit KOHTPOIA - IK3aMEH:

OLIEHKa «OTJINYHOY» BBICTABISIETCS CTYACHTY, €CJIM OH HaOpaj 1o uroraMm OaaibHO- peUTUHIOBOM cucteMsl 3a cemectp 90 — 100
0aJII0B; OIIEHKA «XOPOILIO» BBICTABIAETCS CTYJICHTY, €CIIM OH HaOpall 110 UTOraM O0aJlIbHO- PEHTHHTOBOM CHCTEMBI 3a cemecTp 75 —
89 6aIoB; OICHKA «yIOBIETBOPUTEIHHOY» BEICTABILIETCS CTYACHTY, €CITH OH HAOpay Mo UToraM OayuTbHO- peH-THHIOBOI CHCTEMBI
3a cemecTp 60—74 6anuoB; OleHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISETCS CTYACHTY, €CIIM OH Habpal Mo UToraM OallbHO-
PEHTHHIOBOM cUCTEMBI 3a cemecTp MeHee 60 0aIoB;

B Teuenne cemectpa npoBoasaTes 2 npomexyToussix koHTpois (ITK1, TIK2), cocTosmux n3 BOIpocoB U 3a1ad, 0 MPOHJCHHOMY
TEOPETUYECKOMY MaTepHaily JEKUUI U NPAKTUUECKUX 3aHATHI.

Mo pucummnimue Xumust GopMaMu TEKyIIEro KOHTPOJIS SBIISIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3a1a4 1o npeacTaBIeHHbBIM BapUaHTaM 3aJaHUH.

TKS - Bemonnenue PI'P.

dopma 3K3aMeHaIOHHOTO OuIeTa

05.03.06 «2xonorus ¥ NPUPOIONIOIB30BAHUEY
(ko ¥ HAMMEHOBaHHE HANPABJICHUS MTOTOTOBKH)
«OKonorus»
(mpoduIs MOATOTOBKN)

JIECOXO03SIMCTBEHHBIH, JIXD

(dpakymnpreT)

DK3AMEHALIMOHHBIN BUJIET Nel

L. . OCHOBHBIC 3aKOHBI XHMUH: 3aKOH COXPAaHEHHUs MAacChl M PHEPIUH, 3aKOH ITOCTOSHCTBA COCTaBa, 3aKOH KPATHBIX
OTHOLLIEHUH, 3aKOH SKBUBAJICHTOB
OIIK 2, 8 6ayuios
2. Koppo3ust meTasioB U e€ BUBI. 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 bamna
0) nOHHOTO OOMEHa:

Pb(NO3)2+KI— OIIK 2 3 6amia

B) ruaponu3a (ykasars pH):

K2CO3+HOH OIIK 2 3 6amna

Kpurepnu omenxm™ *:

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

- UTOTOBasi OIICHKA YPOBHS OCBOCHHs KOMIIETCHIIMI B paMKaxX M3y4aeMO#l IHMCIMIUINHBI BBICTABISAETCS MO CyMMe 0ajlioB,

HaOpaHHBIX CTY/ICHTOM B TEUCHHE CEMECTpa, BKITI0Yast SK3aMEHAIIHOHHBIE:

- «oTauaHo» - 90 — 100 Ganos;

- «xoporo» - 75 — 89 Gannos;

- «yJIOBJIETBOPUTENBHO» - 60 — 74 Gaos;

- «HEYIOBIETBOPUTEIILHO» - MeHee 60 OaioB;

CocraBuTelnb (O.10. [Ianamosa)
(TmoxmHch)

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




Bunets! nepecMoTpeHs! Ha Y4eOHBIN TOJI Ha 3aceTaHuu Kadeaphl, MPOTOKOT Ne oT 201 _r.
3aBenyroumii Kadenpoii (T.1. ApoBoBo30Ba)
(moamnuce)

THUIIOBBIE KOHTPOJIBHBIE 3AJAHUS NI UHBIE MATEPUAJIBIL, HEOBXOUMBIE JULSL OLIEHKH 3HAHMUIA,
YMEHUNH, HABBIKOB U (MJIN) OIIBITA JEATEJIbBHOCTHU

TEKYILWI KOHTPOJIb Ne 1
BAPUAHT Ne 1
Makc.6armr
1. PaccunTaTh S3KBUBAJICHTHYIO MaccCy CJIEAYIOINX COCTNHEHHI:
H3BO3, NaH2PO4 2
2. 1 r 1ByXBaJICHTHOTO METaJljla BEITECHSIET U3 pacTBoOpa
MenHOM conu 2,61 r Meau. BeluncauTe 3KBUBaJIEHTHYIO
¥ aTOMHYIO MacChl M HA30BUTE METAJI, €CJIN SKBUBAJICHTHAS
Macca Menu paBHa 31,8 r/mMoJb. 3

BAPUAHT Ne 2
Maxc.6amn
1. PaccunTath S5KBUBAJNEHTHYIO MAcCy CIAEAYIOIUX COCANHEHUI:
P205, CaOHNO3 2
2. BeruuciuTe 5KBUBAJIEHTHYIO Maccy MeTallla, €CIH €r0 OKCUL
conepxut 19,66 % xucnopona. 3

BAPUAHT Ne 3
Makc.6amn
1. PaccunTaTh SKBUBAJICHTHYIO MacCy CJIEIYIOIINX COCIMHEHHI:
Fe(OH)2, Ba(NO3)2 2
2. 10 r meTaJIa BBITECHSIOT U3 KUCIIOTHI 5,6 J1 BOJOpo/a,
M3MEpEHHOro npH H.y. HailTu skBUBaNeHTHYI0 Maccy MeTajla. 3

BAPUAHT Ne 4

Makc.6amn
1. PaccanTaTh SKBHBaJICHTHYIO MacCy CIEAYIONINX COSTMHEHIH:
PbS, CuOHCI 2
2. Onpenenure SKBUBAJIICHTHYIO MAacCy MeTaja, eciu
ero coepmHeHue ¢ Ghropom coxepxut 87,5 % merania.
DkBuBalleHTHas: Macca ¢ropa paBHa 19 /Mo, 3

BAPUAHT Ne 5
Makc.6amr
1. PaccunTarh 3KBUBAJICHTHYIO MACCY CIEAYIOUIMX COCIUHEHUM:
Si02, K2HPO4 2
2. U3 2,4 r metasa nosydeHo 4,8 T cyibduaa MeTamia.
OKBHBaJNEHTHas Macca cepsl paBHa 16 r/moins. Haiimure
SKBUBAJICHTHYIO MAcCy MeETajula. 3

BAPHUAHT Ne 6
Maxc.6amn
1. PaccunTath 3KBHBaJEHTHYIO MacCy CIEIYIOLIMX COCIMHEHHM:
Ca(OH)2, AI2(SO4)3 2
2. Ilpu pactBopeHuu B kucaore 11,9 r MeTamia BeLAEIUIOCH
2,24 1 BOmopoza, U3MEpeHHOro npu H.y. Onpenenute
SKBHMBAJICHTHYIO MacCy MeTallia. 3

BAPUAHT Neo 7
Makc.6amn
1. PaccunTath 3KBUBAJICHTHYIO MacCy CICIYIONIMX COCIMHCHHIMA:
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 SKBHBAJICHTHYIO MACCY CIEAYIOIINX COCANHECHMUI:
NH4Cl, MgOHBr 2
2. Ha ne#itpanu3zanuro 19,6 r kucnotsl Tpedyercs 16 r
ruapokcuaa Hatpus. OnpenennuTe SKBUBAJICHTHYIO MacCy KHUCIIOTHIL. 3

BAPUAHT Ne 9
Makc.0amn
1. PaccunTats SKBHBAIEHTHYIO MACCY CIEAYIOIINX COCANHECHMUI:
H2S04, NaHSiO3 2
2. Ilpu cxxuranuu 1,8 T TpeXBaeHTHOTO MeTaa Moay4YeHo 3,4 T
ero okcuja. Halinure 5KBUBaJICHTHYIO U aTOMHYIO MacChl METaJlIa. 3

BAPUAHT Ne 10
Maxc.6amn
1. PaccunTarh 3KBUBAJICHTHYIO MACCY CIEYIOMIMX COCAUHEHUMN:
Zn(OH)2, FeSO4 2
2. Onpenenute SKBUBAICHTHYIO Maccy metaiuia, 0,12 r koToporo
BBITECHSIOT U3 KUCIOTHI 112 M Bogopoja, U3MEPEHHOTO MpH H.y. 3

Kpurepuu oneHku:

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

- OIIEHKA «XOPOIIO0» BEICTABIACTCA CTYJICHTY, €CIIN OH Habpain 4 6amIioB

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

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYAEHTY, €CIIM OH HabOpain MeHee 3 6auios.

TEKYILUI KOHTPOJIb Ne2
BapuanT Ne 1
1 Omnpenenutb Maccy Na2CO3 B 500 r 10 %-Horo (1o Macce) pac-TBopa.
4
2 Omnpenenuts MaccoByto oo HNO3 B 10 H. pacTBope, ¢ mioTHOcThiO 1,29 T/mMi1. 6

Bapuanr Ne 2
1 Omnpenenure MaccoByro om0 (B %) xjopuaa kamus B pactBope, coxepxariem 0,053 xr KCI B 0,5 1 pactBopa,
IUIOTHOCTB KOTOporo paBua 1,053 r/mu.

4

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

BapuanT Ne 3
1 B xakom o6weme 0,05 M pactBopa Ca(OH)2 comepxkutcs 2,8 T Bemiectsa?
4

2 Brruncnuts Monspaocth 10 %-Horo pactBopa Na2SO3, miotHocTh KoTOporo 1,05 r/min. O6beM pacTBopa paBeH 1 1.

Bapuanr Ne 4

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

2 Beranennts MomsapaocTh 18 Y%-Horo pactBopa HCI ¢ mnotHo-cTRIO 1,09 T/MIL. 6

Bapuant Ne 5

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

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

1. 6

Bapuant No 6
1 Kakas macca xmopuna 6apust conepxurcs B 0,1 n 0,1 H. pacTBo-pa?
4
2 Beruncnuts MonapHocTs 10 %-Horo pactBopa kapOoHaTa HaTpus, IIIOTHOCTH koToporo 1,08 r/mmn. O6wveM pacTBopa
paBeH 1 . 6

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

4

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




BapuanT Ne 8

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

4
2 ITnotHOCTs 10 %-HOTO (1O Macce) pacTBopa Na2SO4 pasHa 1,091 r/mia. PaccuutaTs MOISIIBHOCTR 3TOTO pacTBopa. 6
Bapuanr Ne 9
1 13 400 r 20 %-Horo (o Macce) pacTBOpa IIpU OXJIaKAe-HUHU BBI-IeTHI0och 50 T pacCTBOPEHHOrO BellecTBa. Yemy paBHa
MaccoBasi JOJIsl 3TOrO BEIIECTBA B OCTaBLIEMCsl pacTBope? 4
2 BpIaucinTh MaccoByro OO0 THApokcuaa Hatpus B 9,28 H. pactBope NaOH, miotHocThio 1,310 /M. 6

Bapuant Ne 10

1 Kakoii 06wem 0,05 . pactBopa KNO3 moxxHo moayuuts u3 100 mn 1 H. pactBopa? 4
2 ITnotHOCTE 15 %-HOTO (TI0 Macce) pactBopa H2SO4 papra 1,105 r/mi. BEMHCIATS MONSIIBHOCTB 3TOTO
pactBopa. 6

Kpurepuu onenku:

- OIIEHKA «OTJINYHO» BBICTABIIACTCA CTYCHTY, €ClIi OH HaOpai 10 6amros

- OLICHKA «XOPOLIO)» BBICTABIISETCS CTYACHTY, €clii OH Habpan 8 6anoB

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

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

TEKYLIWI KOHTPOJIb Ne 3

BapuanTt Ne 1

1. HanimmmTe ypaBHEHUS peakunii B MOJICKYJIIPHON M HOHHO-MOJIEKYISIpHOH (opme:

a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

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

Yxkaxure cpeny pactBopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH — 4,5
BapuanTt Ne 2

1. Hanmmmre ypaBHEHUS peakunii B MOJICKYJIIPHON W HOHHO-MOJIEKYISIpHOH (opme:

a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl — 4,5
2. Hanmmure ypaBHEHHS peaKIiii B MOJIEKYIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (opme.

VYkaxure cpeny pactsopa u pH:

a) CH3COOK + HOH —

0) FeBr2 + HOH —

B) (NH4)2CO3+ HOH — 4,5
BapuanT Ne 3

1. Harmumire ypaBHEHHS peakuui B MOJIEKYJIIPHOI U HOHHO-MOJICKYIISIpHOH (opme:

a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 — 4,5
2. Hanmmwre ypaBHEHHS peaKiiii B MOJIEKYIIPHOH M HOHHO-MOJIEKYJIIPHOH (opMme.

Vkaxxute cpeny pactsopa u pH:

a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH — 4,]

Bapuant Ne 4

1. Hanmmmre ypaBHEHUS peakunii B MOJIICKYJIIPHON W MOHHO-MOJIEKYISIpHOH (opme:

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI — 4,5
2. Hanmmmure ypaBHEHHS peaKiuii B MOJIEKYIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (opMe. YKaxuTe cpemy pacTsopa u pH:

a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

4,5

Bapuant Ne 5
1. HanmmmTe ypaBHEHUS peakunii B MOJICKYJIIPHON W HOHHO-MOJIEKYIISIpHOH (opme:
a) Na2SO4 + BaCl2 —




6) KCN + HCI —
B) (NH4)2S04 + KOH —

2. Hammure ypaBHEHUS PEaKIHid B MOJICKYJISIPHOW M HOHHO-MOJICKYJISIpHO# opMme. Ykakute cpeny pactBopa u pH:

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

Bapuant Ne 6

1. HanummTe ypaBHEHUs! peakinii B MOJIEKYJISIPHOM 1 HOHHO-MOJIEKYJISIPHOH (opme:
a) FeCl2 + Na2S —

6) CH3COOK + H2S04 —

B) CaCO3 + HNO3 —

4,5

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

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

Bapuant Ne 7

1. HamumuTe ypaBHEHUs peakunii B MOJIEKYJIAPHON U HOHHO-MOJIEKYJISIpHOMH (opme:
a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH —

4,5

4.5

4,5

4,5

2. Hanumure ypaBHEHMsI PEAKIHii B MOJIEKYISIPHOW M HOHHO-MOJICKYJIApHO# opMme. YkakuTe cpeny pactBopa u pH:

a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

BapuanT Ne 8

1. HanmmmTe ypaBHEHUS peakunii B MOJICKYJIIPHON W MOHHO-MOJIEKYISIpHOH (opme:
a) H2504 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Harmmmmre ypaBHEHHS peakiuii B MOJICKYJIIPHOI 1 HOHHO-MOJIEKYIIsIpHO# (hopme. Ykaxute cpeny pactBopa u pH:

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

BapuanT Ne 9

1. Harmummre ypaBHEHHS peakuui B MOJIEKYJIIPHOI U HOHHO-MOJICKYIISIpHOH (opme:
a) CuSO4 + NaOH —

0) NaOH + H2SO4 —

B) CaCO3 + HBr —

4,5

2. Harmmmwure ypaBHEHUS PeaKIiii B MOJIEKYJISIPHOW M HOHHO-MOJIEKYIJISIpHOH opMme. Ykaxkute cpeny pactBopa u pH:

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

Bapuant Ne 10

1. HanmmmTe ypaBHEHUsI peakinii B MOJIEKYJIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (opme:
a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2SO4 + NaOH —

B) HI + KOH —

4,5

4,5

2. Hammmre ypaBHEHUs PEaKIMid B MOJICKYJISIPHOW M HOHHO-MOJICKYJIIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:

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

Kputepuu ouenku:

- OLIEHKA «OTJIMYHOY» BBICTABIAETCA CTYJEHTY, €CIU OH Habpan 9 6annoB

- OLICHKA «XOPOIIO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH Habpan 7 OajuioB

- OIIEHKA «YIIOBJICTBOPUTEIBHO)» BRICTABIIACTCS CTYCHTY, €CIIH OH Habpai 5,4 Gamios

- OLIEHKa «HEYIOBIETBOPUTEIBHOY» BBICTABISIETCS CTYAEHTY, €CIIM OH Habpan MeHee 5,4 6aios.

TEKYILUI KOHTPOJIb Ne4
BAPUAHT Ne 1

Makxkc.6amn

Ha ocHoBanmnu SJICKTPOHHBIX ypaBHeHI/II‘/‘I pacCTaBUTh KOB(b(i)I/IHI/ICHTBI, YKa3aB OKHUCJIMTCIIb 1 BOCCTAHOBUTCIIb

a) NaBr + PbO2 + H2S04 —PbSO4 + Na2SO4 + Br2 + H20
6) C12 + KOH — KCI + KCIO3 + H20

3

4,5

4,5

4,5




Omnpenenure TUM MPUBEICHHBIX BBIIIE OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHH
BAPUAHT Ne 2

Ha ocHOBaHMM 7€KTPOHHBIX ypaBHEHUH paccTaBUTh KO3()(DUIUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

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

BAPHUAHT Ne 3

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

Makc.6amn

6) I2 + KOH — KIO3 + KI + H20 3

OnpeﬂenHTe THUII IPUBCACHHBIX BbIIIC OKUCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKuHﬁ

BAPHUAHT Ne 4
Makxkc.6amn
Ha ocHOBaHHMM 3JICKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3(D(DUITUCHTHI, YKa3aB OKKCIUTEIb U BOCCTAHOBHUTEITb

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

Onpe,ueJmTe THUI MTPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEILHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 5
Makc.0amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUM PaCCTaBUTh KOG (DUITHCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBHUTEIIh

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

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

BAPUAHT Ne 6
Makc.6amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO3 (DULMCHTHI, 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()(DUINCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

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

BAPHUAHT Ne 8
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3(D(QUITMEHTHI, YKa3aB OKHCIUTETbh U BOCCTAHOBHUTEIb

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

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

BAPUAHT Ne 9
Makc.6amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(DUIKMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb




a) KMnO4 + HCl — CI2 + MnCI12 + KCl1 + H20 3
6) HCIO3 —ClO2 + HClIO4 + H20 3

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

BAPUAHT Ne 10
Makc.6am1
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUM PaCCTaBUThH KOG DHUITHECHTHI, yKa3aB OKUCIMTENb i BOCCTAHOBHUTEIh

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

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

Kpurepuu onenku:

- OIIEHKA «OTJINYHO)» BBICTABIACTCA CTYJICHTY, €CIIU OH Habpain 6 6amioB

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

- OLICHKA «YOBJICTBOPUTEIILHO» BBICTABISIETCS CTYICHTY, €CIIM OH HaOpain 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 3HAHMH, BRIHOCHMBIX Ha CAMOCTOSTENBHYIO paboTy CTyICHTOB, TO3BOJIIOIINX OCBOUTH CIICIHATIBHBIC Pa3IeIIb
JUCIUTUTHHBL.

[TPOMEXYTOUYHbII KOHTPOJIb Ne 1

BapuanTt Ne 1

L. CocraBbTe MOJHYIO AIEKTPOHHYIO (opMyiy 3nemenTa Ne 85. HazoBuTe 3TOT 31E€MEHT M yKaXXHTe, B KAKOM IEpHOJE,
TpyIIie U NOATPYIIe OH HAXOAUTCS, K KAKOMY CEMEHWCTBY OTHOCUTCS U Ha KaKUX SHEPIreTUUECKUX YPOBHAX U MOIYPOBHAX
HaXOJATCS €r0 BaJICHTHBIE 3JICKTPOHBI.

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

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

5. BerancnnTs TeMnepatypHbiid K03()(GHUINSHT CKOPOCTH PEaKIWH, €CIIU NP MOBHIIICHUH TeMiepa-Typsl Ha 40 °C peakius
yckopsiercs B 16 pas.

6. Kak cMecTuTh BIICBO paBHOBECHE PEAKIIHU

N204 (r) [ 2NO2 (r) — 184,6 kIIxk?

Bapuant Ne 2

L. CocTaBbTe MOJHYIO AIEKTPOHHYIO (popMyny iofa u rpaduuecKylo cxeMy pacipenesieHHs ero JEeKTPOHOB IO
SHEPreTUYECKUM SYeHKaM B HOPMaJIbHOM U BO30Y)KIEHHOM COCTOSHUAX. Kak BIMseT cTeneHb Bo30YKCHHS IEKTPOHOB HoJa Ha
€r0 BaJICHTHOE COCTOSTHHE?

2. Kakue Tums! xumuueckoi cBA3M UMEIOT MecTo B Monekynax CO2, CI2? M306pa3uTh reoMeTpude-cKoe CTPOCHHE
MOJICKYJI ¥ CXEMBI IIePEKPBIBAHUS SJICKTPOHHBIX 00JIAKOB.
3 PaccunTarte sHTaNBmNIO 00pa3oBanms HCI, ncxoas n3 TepMOXUMHYIECKOTO yPaBHEHUS

4 HCI (r)+ O2(r) =2 H20(r) + 2 CI2(1),
eciu AHx.p. = -114,2 kI, AHH20(r) = -241,8 k>/M071b

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

5. Kak u3MeHHTCSI CKOPOCTh peakiuu IpH HoHmxkeHun Temmeparypsl ¢ 80 °C no 50 °C, ecnu TeM-mepaTypHBIi
K09(HUIIMEHT CKOPOCTH PEAKIIHH PaBeH 27

6. B xakoM HampaBJICHHHM CMECTHUTCS PAaBHOBECHE PEAKIIH

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

a) TIPH MOHIKCHUU TEMITCPATyPBI;

0) Npy MOHKEHUU JTaBICHUSA?

Hanwmute BeIpaykeHHE KOHCTAHTHI PABHOBECHSI 9TON PEaKIIUH.

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




2. Kaxk o6pasyercst nonnas cBa3p? Kakue amemMeHTs! criocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH MpU-MepHL.

3. CKOJIBKO TEIUIOTHI BBIACIUTCS MpH okucieHn: 103 1 amMMuaka, H3MEPEHHOTO NMPH HOPMAJbHBIX YCIOBHSX, IO PEAKIIHU:
4NH3 (1) + 502 (r) =4NO (1) + 6H20 (1), AH° =-904,8 k]I

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

pasza?

5. BbrauciinTh TemrepatrypHblid K03)OUIMEHT CKOPOCTH PEaKIUK, €CH MPHU MOBBIIeHUH Temrepa-Typsl ¢ 10 °C mo 70 °C

CKOPOCTb PeaKI1u Bo3pocia B 729 pas.

6. KakumMy 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. Kakuie ameMeHTHI IepHOIUUECKON CHCTEMBI TIPEICTABISIOT CO00I caMblil aKTHBHBIN METall M CaMBblil aKTUBHBIHA
HemeTaun? JlaTh OOBSICHEHNS U COCTaBHUTH MOJHEIE 3JICKTPOHHBIE ()OPMYJIBI 3THX AJIEMEHTOB.
2. N306pa3uts crpykrypHsie dopmyis! coequnenuit K2Cr207, K2MnO4, KNO2. Uemy paBHBI cTele-HH OKHCIEHHOCTH
JJIEMEHTOB B 3TUX coeuHeHUAX? Kakue TUIIBI XHMUYECKHX CBS3EH HMEIOT MECTO B X MOJICKYJIax?
3. BbruncnnTh, CKOJIBKO TEIUIOTH BBIACTUTCS MPH 00Kure 1 Kr cynbduma MUHKA 10 PEaKINH:

27ZnS (x) + 302 (r) = 2Zn0O (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 ckonbpKko TpagycoB HalO YBETUUUTH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIMH BO3pOCia B 27 pas, eciu
TeMIepaTypHBbIi KO PUITHEHT CKOPOCTH PeaKuy paBeH 37
6. B xakoM HampapJICHUH CMECTHUTCS PAaBHOBECHE PEAKLIUH

2CO (1) [1 CO2 (r) + C (1) — 172,5 x]Ix
a) TIpH TIOBBIIICHUN JTaBJICHUS;

0) mpu MOHIKEHUH TEMIIEPATYPHI;

B) P NOBBIIIIEHUH KoHLIeHTpauuu CO27?

Bapuanr Ne 5

L. W300pa3utk pacrpeaeneHne 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 x/Ix,
eciiu AH CO2 (r) = - 393 xJIx/ mons, AH SO2 (1) = - 297 x/[)x/ Monb

4. Kax u3meHHUTCsI CKOpOCTh peakiuu 2NO (r) + CI2 (r) J 2NOCI (1) MpU yBEIMYeHUU KOHIEH-Tpanuu NO B 2
paza?

5. Kak m3MeHuTcst ckopocTh peakiuu npu nosblieHun temunepatypsl ¢ 0 °C no 50 °C, ecnu TeM-nepaTypHbIi

KO3 (PUIIEHT CKOPOCTH peaKuy paBeH 37

6. B xakoM HampaBIeHHM CMECTUTCS PaBHOBECUE PEaKLUH

N2 (r) + O2 (1) [1 2NO (1), AH®° >0
a) MIPH TIOBBIIICHUU TEMIIEPATYPHI;
0) mpy MOHKEHUH AaBIICHHUS?
Hanwuiure BeIpaykeHHE KOHCTAHTHI PAaBHOBECHS ITON PEaKIln.

Bapuanr Ne 6
L. BaseHTHBIE 2JEKTPOHBI aTOMOB 3JIEMEHTOB ONHUCHIBAIOTCS (DOpMyIaMHu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. Ha30BUTE 3TH JIEMEHTBI U COCTABBTE MOJIHBIC 3JICKTPOHHBIE (HOP-MYJIbI HX aTOMOB.
2. ITpuBecTH mpUMeEpHI MOJIEKYIN BEIIECTB, B KOTOPHIX aTOMBI COCMHSINCH ObI KOBAJICHTHOH IOJISPHON W HEMOJIAPHON
CBsI3b10. 1300pa3uTh CXEeMbI CTPOCHHUS ITHX MOJIEKYJL.
3. Boerurcnuth sHTanbnu0 o0pazoBanus nponana C3HS ucxons u3 ypaBHEHHs €ro CropaHus

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 xJ>/M07b:
4. Paccuuraiite ckopocth xumuyeckoi peakuun  2NO (1) + O2 (1) — 2NO2 (1), eciu KOHLIEHTpa-IHUU BEIIEeCTB
cocrarisitot: [NO] = 0,02 monb/i; [02] = 0,03 Moms/i;
[NO2] = 0,01 mosb/n

5. BeruncnuTh TeMnepatypHbIi Ko3(h(GUIUEHT CKOPOCTH PEaKIMH, €CNIU MIPU MOBBIIIEHUH TeMne-paTypsl Ha 30 °C
CKOPOCTb pPeaKiuu Bo3pocia B 64 pasa.
6. KakuMyu M3MEHEHUSIMH TEMITepaTyphl, JaBJICHUS W KOHICHTpanuu [O2] MOXKHO CMECTHTH BIIPABO PAaBHOBECHE PEAKIIUH

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

Kpurepuu onenku:

- OLIEHKA «OTJIMYHO» BBICTABIIACTCA CTYEHTY, €CII OH HaOpai 15 Gamnos

- OLICHKA «XOPOLIO» BBICTABISIETCS CTYACHTY, €CIIM OH HaOpai 12 6auioB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTYICHTY, €CIIM OH Habpan 9 Oaymuios

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




MMPOMEXYTOYHBINM KOHTPOJIb Ne 2

BapuanTt Ne 1

L. JlaiiTe ompezaeneHne pacTBOpa, paCTBOPUTENS, PACTBOPEHHOTO BemiecTBa. Onpenennurte pacTBOPU-TENb U PACTBOPEHHOE
BEIIIECTBO B pacTBOpE, MoyueHHOM npu cMemmuBanuu: a) 100 r Boasl u 200 r caxapa; 6) 200 r Bogs! u 100 r aneToHa.

2. Kak obecrnieunth ycinoBus, 3aMeistomue ruapon3? Kak yckoputs ruapoan3?

3. Omnpenenuts pH 1 pOH pactBopa, comepxarmero 6,75¢10-10 moms/im OH™.

4. PactBop, B 200 M1 xoTOpOro HaxoAuTcs 3 T HeanekrponuTa, obmagaer npu 20 0C ocmorndeckum pasierueM 500 xlTa.
Omnpenenure MOIEKYIISIPHYIO MacCy BEILlECTBA.

5. Ha ckonbko rpagycoB MOBBICUTCS TeMIlepaTypa KuneHus Bozbl, eciu B 300 r Boabl pactBoputh 27 r rimoko3sl C6H1206?
D0ymmnockonuieckas kKonctanrta Boasl E = 0,52 °C.

6. PactBop, cogepxkammii 0,265 r Na2CO3 B 100r Boasl, kpuctamiusyeTcs npu temneparype -0,13 °C. Berancnauts

Kaxyuytocs crenedb nucconnanuu Na2CO3 B atom pactBope. Kprockonnyeckas koncranTa Boasl K = 1,86 °C.

Bapuant Ne 2

L. Kak u3Mensiercss pacTBOPUMOCTh ra30B B KUIKOCTSAX C MOBBIIIEHUEM Temreparypbl? C MOBbIIIEe-HUEM J1aBICHUS?

2. UYro Takoe 3JEKTPOIUTHYECKas AUCCOIMAINSA M KaK 3aBUCHT STOT IPOIECC OT HOHM3HUPYIOMIEH CHIIBI PacTBOPUTEINS H
Xapakrepa XMMUYECKOU CBSI3U B MOJIEKYJIE 3JIEKTposuTa?

3. Uemy paBHbl koHLeHTpauuu nonos H+ u OH™ B pactBopax, pH xotopsix paseH: a) 2,0; 6) 7,0; B) 11,0?

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

5. BreruncnuThk TeMreparypy KpucTaJUTM3aluu pacTtBopa, conepskamiero 20 r caxapa C12H22011 B 400 r BogsI.
Kpunockonuueckast konctanta Bogsl K = 1,86 °C.

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

n3oToHmYeckuii koadpunment. EH20= 0,52.

BapuanT Ne 3

1. Kax npupopma pacTBOpHTENS M PaCTBOPEHHOTO BEIIECTBA BIMSAIOT HAa pacCTBOPHMOCTH? B KakoM pacTBopmTeNe — BOJE WIIH
6eH301€e — OyIyT JydIlle pacTBOPATHCS aMMHaK u cepoyriepoy CS2?

2. Jaiite onpeneneHys cleayOMUM TEPMUHAM: JIEKTPOIUTHYECKasT TUCCOLMALMS, JIEKTPOIUTHI, HEAIEKTPOIUTHI,
KaTHOHBI, aHHOHBIL. [IpuBenTe IPHIMEPHI COOTBETCTBYIOIINX BEIIECTB.

3. Ornpenenuts koHUeHTpauuo noHoB OH™ B 0,01 M pactBope ruapokcuna ammonuss NH4OH, ecnu Knuce = 1,77 « 10-5.
4. Haiitu ocmoTuueckoe maBieHue pacTtBopa, coxepkamero B 2 a1 18,4 r munepuna C3H803, npu 27 °C.

5. Boruncniute Temmeparypy 3amep3aHusi pacTBopa, coaepxkaiiero 20 r caxapa C12H22011 B 400 r Boasl. KH20=1,86

6. BeramennTs kaXxymryrocs cTeneHs auccormann ximopuna kanus KCl B pactBope, comepxamniem 4,47 r KCI B 100 T Boxsl,
€CITH 3TOT pacTBOp kpuctamausyercs mnpu -2 °C. Kpuockonnueckas konctanTa Bogs! K = 1,86 °C.

Bapuant Ne 4

1. UYro Takoe amarpamMMa cocTosHHSA Boabl? KakoBo arperaTHoe COCTOSHHE BOIBI IIPU CieAyro-mux ycmopmsax: a) T = 293 K,
P =100 ITa; 6) t =50 °C, P =200 ITa?

2. Uro Takoe KOHCTaHTa aucconuannu? Kak cBsfzaHa KOHCTaHTa JUCCOLMAIMH CIIAOBIX DJIEKTPOJIUTOB CO CTENEHBIO MX
Jucconuanum?

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

4. ITpu 0 °C ocmoruveckoe aasieHue pactBopa caxapa C12H22011 paBao  3,55¢105 ITa. Ckonb-kKO rpaMMOB caxapa
conepxkurcs B 1 11 pactBopa?

5. IMpu xaxoit mpubmm3uTeNnsHO Temneparype Oyner xumers 40 %-Hblil pacTBop 3THIIOBOTO criupta C2ZH50H B BOze?
O0yanuockonuueckas koHctanta Boasl E = 0,52.

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

koaddurment. KH20=1,86

BapuanT No 5

1. IIpn onMHAKOBBIX JIM TEMIeEpaTypax KUITAT ¥ KPHCTAJUIU3YIOTCS pacTBOpHUTENh U pacTBop? Cdop-Mymupyiite
COOTBETCTBYIOIHE 3aKOHEI.
2. Uro Takoe U30TOHUYECKUI KOd(PPULIMEHT U KaK OH CBS3aH CO CTENEHbIO JUCCOLUAIMH AIIEKTPO-JIUTa U YHCIOM HOHOB,
Ha KOTOpbIE pacnasaeTcs B BOJHOM pacTBOpE €ro MosekyJsa?
3. KoncranTa maucconnannu oprodocdopHoii kiuciaorst H3PO4 no mepsoit crynenn pasHa 7,11¢10-3. IIpeneOperas
JUCCOIHAINEH 10 IPYTUM CTYIECHSIM, BBIYUCIUTE KOHIIEHTparuio HoHoB H+ B 0,5 M pacTBOpe KUCIOTEL.
4. [Ipu kakoii TemmepaTrype OCMOTHYECKOE JaBJIEHHE pacTBopa, coaepxkaiero 18,6 T anwimna COHSNH2 B 3 1 pactBopa,
nocturaet 2,84¢105 I1a?
5. KakoBa TemnepaTypa KUIIEHHs pacTBOpa HEIIEKTPOIMTa, cogepxauiero 3,01¢1023 monekyn B JUT-pe BOIbI?
D0ymnockonuueckas KoHcTanTta ol E = 0,52 °C.
6. Ipu kakoit Temmneparype Oyner kunets 1| m pactBop NaCl, ecim crenenp aucconnanuu NaCl pasHa 84%?. EH20=0,52

Bapuant Ne 6
1. [epeuncnure Qusnueckne cBOWCTBA BOABL. Kakue M3 3THX CBOWCTB aHOMAaJbHBI? B WeM mpuunHa WX aHOMAJIBHOCTH U
KaKoBa pojib aHOMAJIU{ 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 MONEKYISPHYIO MacCy HEdJIEKTPOJIUTa, €ClId B 5 J1 pacTBOpa COACPKUTCA 2,5 T HEdIEK-TPOJUTa, a
ocMoTHYecKoe JaBieHue 3Toro pacteopa mpu 20 °C pasuo 0,32+105 Ila.

5. Ha ckonbko rpagycoB MOBBICUTCS TeMIlepaTypa KulieHus Bozbl, eciu B 300 r Boabl pactBoputh 27 r rimoko3sl C6H1206?
D6ymnmnockonuieckas konctanta Boasl E = 0,52 °C.
6. PactBop, cogepxkammii 1,7 T xnopuaa uuaka ZnCl2 B 250 r Boabl, KpucTamusyercss npu temmne-parype -0,230C.

Onpenenure KaXyNIyocs crenenpb aucconuarnuu ZnCl2 B atom pactBope. KH20=1,86
Kputepuu onenku:

- OIICHKA «OTJIIMYHOY BBICTABIISIETCS CTYACHTY, €Clii OH Habpain 15 6amnos

- OLICHKA «XOPOILI0» BBICTABJIACTCS CTYIICHTY, €CIIM OH Habpa 12 OaioB

- OIICHKA «YJIOBIICTBOPUTEIEHOY» BEICTABIACTCS CTYICHTY, €CII OH Habpair 9 6amios

- OIICHKA «HEYAOBJICTBOPUTEIHHOY» BBICTABISETCS CTYACHTY, €CIM OH Habpai MeHee 9 OayoB.

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

1. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPaHEHMs MAacChl U SHEPIHH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIIICHHM, 3aKOH SKBHBAJICHTOB.

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

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

4. Crpoenue atoma. [locrynatel bopa.

5. KBanToBbIe uncna, nx GU3NIECKUl CMBICI.

6. OnekTpoHHas opOUTaNb U «KBaHTOBas stuerika». [Ipunrun Ilaymm. ITpasuno XyHnga.

7. CemeiicTBa s-, p-, d- u f- 3JJeMCHTOB B NMEPUOANYECKON CUCTEME 3JICMEHTOB. DIICKTPOHHBIE (OP-MYJIBI SJIEMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOEHHS MX JICKTPOHHBIX 000J0YeK. DHEpPTusl HOHU3AINH U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. THIbl XUMHYECKON CBSI3H, HX OCOOCHHOCTH.

10. Xumuueckasi CBs3b U €€ OCHOBHBIE XapaKTE€PHUCTHUKU.

11. KoBanenTHas xuMudeckas CBsA3b, €€ PasHOBUIHOCTH. MeTon BalCHTHBIX CBA3EH.

12. Croco651 00pa30BaHusI KOBAJICHTHON XMMHUYECKON CBS3H.

13. I'uGpuauzanys aTOMHBIX AJIEKTPOHHBIX OpOUTaNel U e€ BUBIL.

14. [TonsipHOCTh XUMUYECKOH CBSI3U. DIIEKTPUYECKMH MOMEHT JHIOJS MOJIEKYJIbI.

15. Wonnast cBsi3b, €€ 0c0OeHHOCTH. CTereHb HOHHOCTH CBSI3H.

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

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

18. BHyTpeHHss SHEeprus W SHTANBNHA. DHepreTHdeckue dPPEeKThl XUMHUSCKIX MTPOIECCOB.

19. Maxkpo- U MUKPOCOCTOSIHHE BellecTBa. BeposATHOCTb COCTOAHUS CUCTEMBI U SHTPOIHSL.

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

21. Xumuyeckas kuHeTHKa. CKOPOCTh XMMUYECKUX PEaKIMii B TOMOT€HHOM M reTepOTreHHON CUCTE-Me.

22. BnusHue npuposl pearupyroluX BEIIECTB U TEMIIEPATYPbl HA CKOPOCTb XUMUUYECKOH PEAKIUU.

23. BnusiHue xaranuzaTopa Ha CKOPOCTb XMUMHYECKOH peakuuu. MexaHu3M JEeHCTBUS KaTaau3aTopa.

24. OO0paruMble 1 HEOOpAaTHMBIE XUMHYIECKHE PEAKIMU. XUMHUIESCKOS PaBHOBECHE.

25. Cwmemenue xumudeckoro pasHoBecus. [Ipunnun Jle larense.

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

27. AHOMaJsbHbIE CBOWCTBA BOJBI, UX MPUYMHA U POJb B MIPUPOAE.

28. PacrBopsl. 'mapatraas teopus [[.J1. Menneneea. TermoBeie 3¢h(eKTs pacTBOpEHUS.

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUIAKOCTSX.

30. PacTBOpuMOCTh Ta3oB B KHIKOCTSIX.

31. KoHueHTpanust pactBopoB, €€ BUJIBI.

32. OcMoc, OCMOTHYECKOE JTaBJIeHHE pacTBOpoB. 3akoH BauT — ['odda mis pacTBOPOB HEINEKTPOIU-TOB M AIICKTPOIUTOB.
33. INoHmkeHne DaBlIeHHUs HACBIMIEHHOIO Iapa pacTBOPHUTENS HAA pacTBOpPoM. 3akoH Payms mis pac-TBOPOB HEIIEKTPOIUTOB
1 DJIEKTPOJIUTOB.

34. IoBblIeHNE TeMIEpaTyphl KMIIEHUsT pacTBOPOB. 3aKOH Payiist 1ist pacTBOPOB HERJIEKTPOIUTOB U AIIEKTPOIHUTOB.

35. IloHnxeHue TemnepaTrypbl KpUCTAJUIN3alUKY PacTBOpa. 3akoH Payis 11t pacTBOpPOB HERNIEKTPO-JIIUTOB U 3IIEKTPOIUTOB.
36. Teopust >MEKTPONUTHUECKON TUCCOIMALIUH.

37. [IpumenumocTtsb 3akoHOB Bant — I'odda u Payns k pacTBopam 371€KTPOIUTOB.

38. CrnaOble dNEKTPOIUTHI, UX AUCCOUMANHA. 3aKkoH pazOaBiieHuss OCTBalbaA.

39. CunpHbIe MEKTPOIHUTHI, UX TUCCOLHANNSL. AKTUBHOCTh HOHOB.

40. Peakuun noHHOro oOMeHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBUS HEOOPAaTUMOCTH PEAKLUH.

41. DeKTponTHYEeCKas Auccouuanus Boasl. HelTpaibHble, KUCIBIE U ILEJIOYHbIE PACTBOPHI.

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

43. I'uaponus, ero KoNMM4eCTBEHHbIE XapaKTePUCTHKU. 3aBUCHMMOCTb THAPOJIHM3a OT KOHLUEHTPALUU W TeMIepaTypbl pacTBopa.
44. I'uaponus coneit u ero BUABI (Ha IpUMepe YPaBHEHUN THIAPOJIM3a COOTBETCTBYIOIIMX COJICH).

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

46. JlucniepcHbIe CUCTEMBI, UX KIacCH(UKAIMS 110 CTeHNeHU JuciepcHOCcTH. CBOOOAHO- U CBA3HOAUC-NIEPCHBIE CUCTEMBI.
47. YcroitunBocTh TUCEepCcHbIX cucTeM. DakTopbl CTa0MIN3alMK AUCIEPCHBIX CHCTEM.

48. CopOrust 1 €€ BHIIBL.

49. Konnounnele pactBopsl. CTpoeHHE KOMIOUAHON MULEINIIBL.

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




51. Tunel OKMCIUTENEHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaximu oxucnenus. BakHeinine BocCTaHOBUTEIIH.

53. Peaxiiun BoccTaHoBIICHMS. Ba)kHEHIIIME OKUCIUTEIIH.

54. OKHCIINTEIbHO-BOCCTAHOBHUTEIBHAS JBONCTBEHHOCTb.

55. DIEKTPOXUMHYECKUE CHCTEMBI. DIEKTPOAHBIE MOTEHIUAIBI U PsIl HAIPSDKEHUH METayIoB.

56. Kopposust meTansioB u ee BUJIBI.

57. MeToabl 3aUTEl OT KOPPO3UU METAILIOB.

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

59. CocraBiieHHE YpaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMH, PeakiMii HOHHOTO OOMEHa, THIPOJIn3a COJICH.

6.2. TeMbl nUCbMEHHBIX padoT

PacgerHo-rpadudeckas pabora CTyAEHTOB 09HOM (HOPMEI 00YIECHHS

PacuetHo-rpadudeckas pabora (PI'P) na Temy «Xummdeckue pacuetsn». Llensto BemonHeHus PI'P sBiseTcs 3akperuieHre
TEOPETHUYECKHUX 3HAHUI1, BBIHOCHUMBIX Ha CAMOCTOSITENIbHYIO pabOTy CTyIEHTOB, TO3BOJISIOIINX OCBOUTH CHELHAIbHbIE Pa3/AeIbl
JUCHUIIHHBL.

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

6.3. ®oH/1 OLICHOYHBIX CPEICTB

B Tegenne cemectpa nmpoBozsTes 2 nmpoMexxyToanbix koHTposs (1K1, ITK2), cocTosmmx 13 BOIpOCOB | 3a/1a4, 110 IPOHACHHOMY
TEOPETUYECKOMY MaTepUally JEKUUM U NPAKTUYECKUX 3aHATHH.
Mo mucnmmunae Xumus GopMaMH TEKyLIEro KOHTPOJIS SIBISIOTCS:

TK1, TK2, TK3, TK4 - pemienue 3aa4 1o npeacTaBIeHHbBIM BapUaHTaM 3aJaHHH.

TKS - Bemmonnenue PI'P.

6.4. IlepeyeHb BU10B OLICHOYHBIX CPE/ACTB

PacueTtHo-rpadudeckas padora.

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

7.1. Pexomenayemasi iuTepaTypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTODEBI, COCTaBHTEITN 3arnaBue W3narenscTBO, rox
JI1.1 | JIyranckas U.A. Xumust: yaeOHoe mocodue [J1s CTYICHTOB BCEX HAIPaBICHHIA | Hosouepkacck: , 2013,
JI1.2 | CygBopos A. B., OO6mast XuMusi: yIeOHHK Cankr-IletepOypr: Xumusaar,
Huxonsckuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTODBI, COCTAaBHTEITH 3arnaBue W3narenbcTBO, roa
JI2.1 |Manamoga O.10., Xumust: cOOPHHUK 3a/1a4 U151 CAMOCTOSITEIbHON paboThI Hosouepxkacck, 2018,
JposoBo3osa T.H. CTYJICHTOB [BCEX HaIpPaBJICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0
JI2.2 | ApoBoBozosa T.U., Xumust: 1a00paTOPHBIA MPAKTHKYM JJIs1 CTYICHTOB BCEX Hosouepkacck, 2018,
[amamrosa O.10., HaTpaBJICHUH http://biblio.dongau.ru/MegaPr
IIaraunena E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI2.3 | Amapues A. 1., Xumus : cOOpHHK 3a7a4 U YIPaKHEHUH: yu4eOHO-METOINIECKOe HoBocubupck:
KazaxoBa A. A. nocobue HoBocubupckmit
roCy/1apCTBEHHBII
TEXHUYCCKUN YHUBEPCHUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
JI2.4 | HoBouepk. HHX.- XUMUS: METO/I. YKa3aHUs M0 U3Y4. Kypca M BBII. KOHTP. PabOThI Hosouepkacck, 2022,
MEJIAOp. UH-T JUTS CTYA. 3a04. popMbl 00y4. Hanpasi. "T'uapomenuoparnms”, http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; coct.: | "Crpourensctso”, "IIpuponoodycTpoicTBo 1 oNIMI/UserEntry?
0.10. [lanarmosa, Bojonosib3oBanue", "TexHochepHas 6e30mMacHOCTb", Action=Link FindDoc&id=42
T.W. IpoBoBo3oBa "Hedrerasosoe nemo" 7806&i1db=0

7.2. Ilepeuennb pecypcoB HHGOPMAIHOHHO-TE1eKOMMYHUKAIIMOHHOI ceTu "UHTepHeT"




7.2.1 UH()OPMALMOHHO-CIIPABOYHBIC U IIOHUCKOBBIE http://www.chem.msu.su/rus/elibrary/
CUCTEMBI
7.3 IlepedyeHb MPOrpaMMHOI0 odecedeHus
7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cybaunensuonnsiii gorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «Cod1Jlaita Tpeitn»
XP,7,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
7.3.2 Dr.Web®DesktopSecuritySuiteAatusupyc K3+ 1Y l'ocynapcTBeHHBIH (MyHHIIATIATBHBINA) KOHTpAKT No
PIIA06150002 ot 15.06.2021 r. Ha nepenavy
HEHCKIIOYATENBHBIX IPAB Ha MCIOb30BAHME IPOTPAMM JJIst
5BM 000 «AUTU LIEHT»
733 Yandex browser
734 MS Windows XP,7,8, 8.1, 10; Cyb6nuuensunonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiia»
7.3.5 Microsoft Teams Ipenocrasnsiercs GecruiaTHO
7.3.6 MS Office professional; Cyo0nunen3nonnsiii gjoroBop Ne502 ot 03.12.2020 r. AO
«CodrJlaita Tperim»
7.4 IlepedyeHb HH(POPMALNOHHBIX CIPABOYHBIX CHCTEM
7.4.1 bazer manaeix OO0 Hayunas anekrpoHHas http://elibrary.ru/
6ubnmoreka
7.4.2 bazbr nanabix OO0 "TIpecc-Mudpopm" (Koncynbrant https://www.consultant.ru
+)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIHUITJIMHBI (MOIYJIA)

8.1 2321 CriernanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOEIBIO U TEXHUYECKUMHU
cpefcTBaMH 00yUeHHsI, CITyKAIIUMU [T IpeACcTaBIeHus nHpopManuy ayauropun: Habop
JIEMOHCTPALIMOHHOTO 000pyJ0BaHUs (IEPEHOCHOH ): HOyTOyK Mapku Asusmodel/X552M — 1 mit.,
npoekrop Acerx113PH — lwir., 3xpaH HacTeHHBIN — | WIT.; Y4eOHO-HAIJISAHBIE TOCOOUs — 9 mIT.;
Jocka - 1 mr.; Paboune mecta cTyneHToB; Pabouee MecTo mpernoaaBaTes.

8.2 2313 CrnenmanbHOE IOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMHI
CpeACTBaMH O0YYEHHs, CIy KaIllUMHU AT IPeACTaBICHH HH()OPMAIIH OOIIBIION ay TUTOPHH:
Habop neMoHCTpaIllmoHHOTO 000pyI0BaHUs (TEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — lmr., skpan HacTeHHBIH — | mT.; YueOHO-HarIAgHbIe TTocoOus — 15
mrt.; Paboune mecra ctyneHToB; Pabodee MecTo mpemomaBarens.

8.3 2305 INomemneHne yKOMIUIEKTOBAHO CIICIIMAIN3NPOBAHHON MEOETIBI0 M TEXHUYIECKUMH CPEICTBAMH
00y4eHHs, CIy KaIllUMHU I IpeCTaBIeHus HHYOPMAIMY 1 OCHAIIIEHO KOMIIBIOTEPHON TEXHHKOH C
BO3MOXKHOCTBIO MOAKITIOUCHUS K ceTH «MHTepHeT» 1 00ecreueHneM JI0CTyIa B 3JIEKTPOHHYTO
nHpopMannoHHO-00pa3zoBatensHyTo cpexy HUMU lonckoit TAY: KommsioTeps: Mapoxk: Intel
Celeron 430 — 1 mwr.; Celeron 366 — 1 mit.; Femoza — 2 it.; Monurtop VS — 1 mir.; Monutop
OPTIQUESTQ — 2 mit.; Monwutop Intel Celeron 430 — 1 mt.; Kadenpanbhas OudanoTeka;

Cromnel koMnbloTepHbIe — 6 T.; Cron-tymba — 5 mt.; Crymbst — 16 mT.; TeMaTHdeckwe IuIakaThl
—5mr.; Jocka— 1mT.; Paboume mecrta ctyneHToB;, Pabouee mecTo mpemonaBaTes.

8.4 2102 CrienanbHOE MOMENICHHE YKOMIUIEKTOBAHO CIICHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpelcTBaMH O0yUYEHUs, CITy)KaIUMU JUIS IPeJICTaBIeHUs HHPOPMALMU OOJIBIION ay IUTOPHU:
Habop nemMoHCTpanmoHHOTO 000pyI0BaHUS (IIEPEHOCHOI): 3KpaH - 1 MWT., IpoeKTop - 1 mT., HeTOYK
- 1 wr.; Annapat TBO — lwt.; Annapar TB3 — 1 wt.; Ilnuta snexkrpuueckas — 1 wr.; ITnurta
narpeBatenbHast ES-HA3040 — 1 wr.; I'azoananuzatop ['XI1-3M — 1 mit.; Oruerymurens — 1 mrT.;
Benpo xonycHoe — 1 mit.; JlaboparopHas mocyna; PacTBopbl peakTHBOB, HEOOXOIUMBIX JUIS
BBITTOJTHEHHUS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeauKkaMeHTaMu — | mT.; MeGens 1abopaTopHasi;
Jocka MarHUTHO-MapkepHas - 1mT.; CymmnsHeld mkad - 1mt.; Becsr Texnoxumudeckue BJIKT-
500 - lmr.; MydenbHas neus - 2 mt.; Jocka — 1 mr.; Paboune mecta crynenroB; PaGouune mecra
IIperoAaBaTes.

9. METOIMYECKHE YKA3AHUSA J1JIS OBYYAIOIIUXCS 11O OCBOEHUIO JNCIUIIJINHBI (MOIYJIST)

1. INonoxxenne o Texymel arrectarnu obydaromuxcs B HUMU ITAY (BBexeHo B neicTBHe mpuka3oM xupexropa Nell9 ot
14 mronst 2015 1.). / HoBouepk. nmxk.-menuop. MH-T JJoHckoit [AY.-Dnekrpon. nan.- HoBouepkacck, 2015. - Pexxum pocryma:
http://www.ngma.su - 27.08.2016

2. XUMUsl : METOJUYIECKUE YKa3aHMS T10 TTOJrOTOBKE K TEKYIIeMy KOHTPOJIIO JUIsl CTYACHTOB BCeX HamnpasieHui / HoBouepk. nHX.-
menuop. uH-T JJorckoit I'AY ; coct. O.10. Illanamosa. - HoBouepkacck, 2019.

2. IpoBoBo3oBa, T.M1. Xumus: nab. mpakTukyM st cTya. Becex Hanpasi./ T. M. [IpoBoBo3oBa, O. 0. llanamosa, E. B. IIatauisiHAa ;
Hosouepk. unx.-menuop. uH-t JloHnckoii AY. - Hoouepkacck, 2018.

3. 6. [Hamamosa, O.}O. Xumus: ¢6. 3ama4 i cam. paboThl ctyj. [Beex Hampasi.] / O. 0. llanamosa, T. U. JIpoBoBo30Ba ;
Hosouepk. unxk.-menuop. uH-T Jlonckoil 'AY. - HoBouepkacck, 2018.
4.3. XuMHS : METOJMYECKIE YKa3aHHs MO MOJArOTOBKE K TEKYIEMY KOHTPOIIO JJsi CTYyISHTOB BceX HampasieHuid / HoBouepk.

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