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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

43ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 42
caMoCTOsITebHAs paboTa 66
4acoB Ha KOHTPOIb 36
PacnipenesieHne 4acoB TUCHUTJIHHBI IO CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henens 14 1/6
Bun 3anatui v | poo| vIo PIT
Jlekuun 14 (14 |14 |14
JlaboparopHsie 14 (14 |14 |14
IIpakruueckue 14 (14 |14 |14
B tom uucre uHT. 12 |12 |12 |12
Uroro ayn. 42 (42 (42 |42
KonrakrHas pabotra |42 (42 (42 |42
Cawm. pabora 66 |66 |66 |66
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 144 | 144 | 144 | 144

Buas! KOHTPOIS B ceMecTpax:

Ox3aMeH 1 ceMecTp

PacuerHo-rpaduueckas padbora 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 | 3uats:

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 | - BBIIOJIHEHUS XUMHYECKOTO OKCIICPpUMCHTA

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

3.2.1 [Teorpagus

3.2.2 | O6mas sKoJI0Tus

3.2.3 | O3HaxoMuUTeNbHAs MPaKTHUKA

3.2.4 |IlouBoBenenue

3.2.5 | ®usuka

3.2.6 | I'eonorus

3.2.7 | 'eoskonorus

3.2.8 | Yuenne o chepax 3emin

3.2.9 | ®uznka okpyxaromiei cpebl

3.2.10 | Xumus oKpy»KaroIeil cpeasl

3.2.11 | Hay4uHo-uccnenoBaTensekas padoTa (ToydeHIe IepBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIECKOH paboThI)

3.2.12 | YuebHas TexHOIOTHYECKas! (IPOSKTHO-TEXHOJIIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUM, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarensckast pabota (HHP)

3.2.16 | CucreMHBIiA aHAIHU3 U ONTHUMH3AIIMS PEIICHUN

3.2.17 | Texaonoruueckas (IPOSKTHO-TEXHOJIIOTHIECKAs) MPaKTHUKA

3.2.18 | Xumuueckue u HU3NKO-XUMHUICCKIAES METO bl aHATH3a

3.2.19 | 3ammrTa BEITYCKHON KBanU(UKAIIMOHHOM pabOoTHI, BKIIFOUAs IOATOTOBKY K IPOIEType 3alUThl U MIPOLEAYPY 3allUThI

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

OIIK-1 : Cnoco0eH pemiaTh THIOBbIE 321241 NPo(eccCHOHAIBLHOM e TeJbHOCTH HA OCHOBE 3HAHUIL OCHOBHBIX 3AKOHOB
MAaTeMaTH4eCKHX H eCTeCTBEHHBIX HAYK ¢ IPMMEeHeHHeM HH(pOpPMaHOHHO-KOMMYHHKAMOHHBIX TEXHOJIOTHIi;

OIIK-1.1 : 3HaeT OCHOBHEIC 3aKOHEI MATEMAaTHICCKUX 1 CCTCCTBCHHOHAYYHBIX JUCHUIUINH JJId PCHICHUS TUIIOBBIX 3a/1a4
HpO(l)eCCI/IOHaHLHOI\/’I JCATCIIBHOCTHU

OIIK-1.2 : YMeeT HCONIB30BaTh OCHOBHBIE 3aKOHBI MATEMATHYCCKUX 1 C€CTCCTBCHHOHAYYHBIX JUCIHUILIIIAH JJId PCHICHUSA
THUITIOBBIX 3aJ1a4 HpO(i)eCCI/IOHaHLHOfl JACATCIbHOCTHU

OIIK-1.3 : BnageeT HaBbIKaMH 1O HCIOJIB30BAHUIO B TPO(ECCHOHANBEHON OCHOBHBIX 3aKOHOB MaTEMaTHUECKUX U
€CTECTBEHHOHAYYHBIX AUCLMIUINH C IPUMEHEHUEM HH(OPMAIMIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH

OIIK-5 : Cnioco0eH y4acTBOBATH B MPOBEIEHUH IKCIEPUMEHTAJIBHBIX HCCJI€I0BAHN B IPO(eCcCHOHATBHOM /IeSITeIbHOCTH;




OIIK-5.1 : 3HaeT METOABI W/MIIM METOIUKN TPOBEICHHS SKCIIEPUMEHTAIIBHBIX NCCIIeJOBaHNH B podeccronansHOH chepe

OIIK-5.2 : YMeeT BBIOTHATE YKCIIEPUMEHTAIBHEIC UCCIICAOBAHHS B IPOPECCHOHANBHON JeSITETbHOCTH

OIIK-5.3 : Bnageet HaBbIKaMK 00pabOTKH PE3yJIbTaTOB IKCIIEPUMEHTAIBHBIX HCCIIEIOBAaHUN, OPOPMIIEHHS OTYETOB I10
pe3yabpTaTaM HCCIeJ0BaHUI

IIK-4 : Cnioco0eH ncnoab30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AN CHHUILJIMH, TEOPETHYECKOTO0 U
3KCl’[epl/lMeHTaJ'I]>HOFO HCCJICA0BAHUSA l'[pI/[ pememm l'[pO(l)eCC]/IOHaJIbHI)IX 3aaav

[1IK-4.1 : 3HaeT OCHOBHBIE IPUHIIUITBI aHATTN3A METIHMOPATUBHBIX CUCTEM U COOPY>KEHHH, COCTOSHIS KOMIIOHEHTOB OKPY KAIOIIEH

cpensl

[1K-4.2 : YMeeT BBIOJTHATh CTATUCTUYIECKYIO0 00pabOTKy pe3yabTaTOB SKCIIEPUMEHTOB

[1K-4.3 : BnazmeeT ombITOM HCIIOIB30BAHNS HAYYHBIX 3HAHUH IS PEIICHUS KOHKPETHBIX 3a/1a9 B O0JIACTH THAPOMETHOPAIIUHI

5. CTPYKTYPA U COAEPKAHUE JUCITUITJIMHBI (MOIYJIA)

Kon HaumeHoBaHue pa3ienoB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | HuTepaxr. IIpumeyanue
3aHATHSA TeM /BUJ 3aHATHS/ Kypc
Paznen 1. 1. OcHOBHBIE 3aKOHBI
XMMHUH.

1.1 OmnpeneneHrue YKBUBAJICHTHO 1 2 OIIK-1.1 JI1.1 J11.2 0
HMacchl MeTajuia moooseMy OIIK-1.2 JI1.3 J11.4
BBIJIENUBIIErocs Bogoposa. /J1ab/ OIIK-1.3 JI1.5J12.1

OIIK-5.1 J2.2J12.3
OIIK-5.2 2.4
OIIK-5.3IIK- | JI2.5J13.1
4.1 TIK-4.2 JI3.2J13.3
[1K-4.3 31
Paznen 2. 2. Ctpoenue aToma.
Ilepnonnyeckas cucrema
asemenToB /.. Menneneesa.

2.1 Crpoenue atoma. CoBpeMeHHast 1 2 OIIK-1.1 JI.1J11.2 0
MOJIEJIb COCTOSIHHSI DJICKTPOHA B OIIK-1.2 JI1.3J11.4
aToMe. DJIEKTPOHHbBIE 000JIOUKH B OIIK-1.3 JI1.5J12.1
atome. KBaHTOBBIE UHCHA. OIIK-5.1 J2.2J12.3
ITpunnun [Taymu. [paBuno XyHna. OIIK-5.2 2.4
Ilepuonnueckuii 3axkon J[.1. OIIK-5.3IIK- | JI2.5J13.1
Menzeneesa B cBeTe 4.1 [1IK-4.2 JI3.2J13.3
COBPEMEHHOU TEOPUHU CTPOCHUS [1K-4.3 21
aToma.

/JTex/

2.2 Crtpoenue atoma. XuMHUYECKast 1 1 OIIK-1.1 JI1.1 J11.2 0
cBs13b. CTpoeHue aToMa U OIIK-1.2 J1.3J11.4
CUCTEMATHKa XUMHYECKUX OIIK-1.3 JIL.SJ12.1
a1eMeHToB. [lepuonuyeckas OIIK-5.1 J2.2J12.3
CHCTEMA 3JIEMEHTOB U U3MECHEHHE OIIK-5.2 J12.4
CBOWCTB 3JIEMEHTOB. THIIBI OIIK-5.3 TIK- JI2.5J13.1
XUMHYECKHUX CBSI3EH M UX 4.1 I[IK-4.2 JI3.2J13.3
xapakrepuctrka. CTpoeHue u [1IK-4.3 21
CBOMCTBA MOJIEKYJI
Mp/

Paznes 3. 3. Xumuyeckasi CBA3b U
CTPOCHHE MOJIEKY.JI.

3.1 XuMuyeckast CBSI3b M CTPOCHHUE 1 2 OIIK-1.1 JI1.1 J11.2 0
MOJIEKYIL. OIIK-1.2 JI1.3J11.4
Tumnst XUMUYECKON OIIK-1.3 JI1.5J12.1

CBSI3U: KOBaJICHTHAsI, OIIK-5.1 JI2.2J12.3
HWOHHAas, BOJOPOJHAs, OIIK-5.2 J2.4
Metasndeckas. CTpoeHue OIIK-5.3IIK- | JI2.5J13.1
MoJIeKyJ1. BiusiHue tumna 4.1 T[IK-4.2 JI3.2J13.3
XUMHUYECKON CBSI3M Ha [1K-4.3 21

CBOMCTBA BEILIECTB.

/Jlex/




32 Crpoenne aroMa. XHMUUECKast OIIK-1.1 J1.1J11.2
cBsi3b. CTpoeHHE aTOMa U OIIK-1.2 JI1.3J11.4
CHUCTEMAaTHKa XUMHYECKUX OIIK-1.3 JI1.5J12.1
aneMeHToB. [lepuonuyeckas OIIK-5.1 J2.2J12.3
cucTeMa dJIEeMEHTOB 1 U3MEHEHNe OIIK-5.2 2.4
CBOWCTB 3J1EMEHTOB. THIIbI OIIK-5.3 TIK- JI2.5J13.1
XUMHUYECKHUX CBSI3eH U UX 4.1 1IK-4.2 JI3.2J13.3
xapakrepuctuka. CTpoeHue u I1K-4.3 31
CBOICTBa MOJICKYJI
Mp/

Paznen 4. 4.3nepreruxa
XHMHYeCKHUX NPOLecCcoB.

4.1 OHepreTuka XMMHUYECKUX OIIK-1.1 J1.1J11.2
TPOLIECCOB. XUMUYECKAS OIIK-1.2 JI1.3J11.4
KUHETUKa DHEPreTU4ecKue OIIK-1.3 JI1.5J12.1
3¢ EKTHI XUMUYECKUX PEAKIIHH. OIIK-5.1 J2.2J12.3
BuyTpennss sueprus u OIIK-5.2 2.4
sHTanbnus. TepMoxumus. 3aKoH OIIK-5.3 TIK- JI2.5J13.1
I'ecca. Temnora o6pa3oBanms 4.1 1IK-4.2 JI3.2J13.3
XUMHUYECKUX COCIUHEHU. [1IK-4.3 91
[oHsiTHE 00 SHTPOITUH U SHEPTHU
I'm66ca. CKOpOCTh XMMHYECKIX
peakiuii, BIusSHUE Ha Hee
Pa3NIu4HbIX (HaKTOPOB.

XUMHIYeCKoe paBHOBECHE.

ITpunnun Jlelllarense,
CMelleHNe paBHOBecHSL. (A
KOHKPETHBIX CUTYaIuii)

/J1ex/

4.2 DHepreTuka XUMHYECKUX OIIK-1.1 JIT.1JI1.2
npoueccoB. PacueT sHTanbnUN OIIK-1.2 JI1.3J11.4
XUMHUYECKUX OIIK-1.3 JI1.5J12.1
PeaKIuii. OIIK-5.1 J12.2 J12.3
Mp/ OIIK-5.2 2.4

OIIK-5.3IIK- | JI2.5J13.1
4.1 TIK-4.2 JI3.2J13.3
I1K-4.3 31
4.3 OmnpeneneHne YHTAIBITUN PEaKIII OIIK-1.1 JIT.1JI1.2
Herrpammzamu /J1a6/ OIIK-1.2 JI1.3J11.4
OIIK-1.3 JI1.5J12.1
OIIK-5.1 J12.2712.3
OIIK-5.2 2.4
OIIK-5.3IIK- | JI2.5J13.1
4.1 TIK-4.2 JI3.2713.3
I1K-4.3 31
Pa3pea 5. 5. CkopocTh
XMMHYECKUX peakumii u
XHMH4YecKoe paBHOBecHe.

5.1 Kunetnka XxumMuaeckux OIIK-1.1 JI.1J11.2
npouieccoB. Pacuer ckopoctu OIIK-1.2 JI1.3J11.4
XUMUYECKUX peakiuid. IIpaBuiio OIIK-1.3 JI1.5J12.1
Bant-T'odda. puaimm OIIK-5.1 J12.2J12.3
JlelllaTenbe, cMmeleHne OIIK-5.2 J12.4
XUMHUYECKOTO PaBHOBECHS OIIK-5.3IIK- | JI2.5J13.1
(pemieHMe CUTYAITMOHHBIX 33/1a4). 4.1 1IK-4.2 JI3.2J13.3
/Mp/ I1K-4.3 31

5.2 CKOpPOCTh XMMHUYECKHX PEAKIIMHA U OIIK-1.1 JIT.1JI1.2
XHMHUYECKoe paBHOBecue /J1ab/ OIIK-1.2 JI1.3J11.4

OIIK-1.3 JI1.5J12.1
OIIK-5.1 J12.2712.3
OIIK-5.2 2.4
OIIK-5.3IIK- | JI2.5J13.1
4.1 TIK-4.2 JI3.2J13.3
I1K-4.3 31




Paznen 6. 6. Bona. Oomas
XapaKTepUCTHKA PAaCTBOPOB.

6.1 Bopna. OGmiast xapakrepucTrka OIIK-1.1 JIT.1JI1.2
pacTBOpOB. OIlK-1.2 JI1.3J11.4
CriocoObI BEIpasKeHHsI COCTaBa OIIK-1.3 JI1.5012.1
pacTBOpoB. OUBNKO-XUMUYECKUE OIIK-5.1 JI2.2J12.3
CBOIICTBa PacTBOPOB OIIK-5.2 J12.4

HEJIEKTPOJIUTOB 51 OIIK-5.3 TIK- JI2.5J13.1
JJIEKTPOIUTOB. 3axoH 4.1 1IK-4.2 JI3.2J13.3
Bant-T'opda u I1K-4.3 21
Payns.(AHamu3 KOHKPETHBIX
CHTYyaIui)
/JTex/

6.2 OO1m1ast XxapaKTepUCTHKA OIIK-1.1 JIT.1JI1.2
pactBopoB. Pacyer koHLIEHTpauu OIIK-1.2 JI1.3J11.4
pactBopos /IIp/ OIIK-1.3 JI1.5712.1

OIIK-5.1 J12.2712.3
OIIK-5.2 2.4
OIIK-5.3IIK- | JI2.5J13.1

4.1 TIK-4.2 JI3.2713.3
I1K-4.3 31
6.3 IIpurorosienue pacTBopa OIIK-1.1 JIT.1JI1.2
3aJlaHHO# KOHIIeHTpanuy. /J1ab/ OIIK-1.2 JI1.3J11.4
OIIK-1.3 JI1.5J12.1
OIIK-5.1 J12.2712.3
OIIK-5.2 2.4
OIIK-5.3TIK- | JI2.5J13.1
4.1 TIK-4.2 JI3.2J13.3
I1K-4.3 31
Pa3znes 7. 7. PacTBOpbI
3J1eKTPOJIUTOB.

7.1 PacTBOpBI 371€KTPOIUTOB. OIIK-1.1 JI1.1JI1.2
DeKTpoNuTHYeCKas OIIK-1.2 JI1.3J11.4
muccormanys. Kimaccudukarus OIIK-1.3 JI1.5J12.1
3JIEKTPOJUTOB. TeopHs CUIBbHBIX OIIK-5.1 J2.2J12.3
9JIEKTPOJIUTOB. 3aKOH pa30aBiIeHUs OIIK-5.2 2.4
OctBanpna. ['maponus coneit OIIK-5.3 [IK- JI12.5J13.1
/J1ex/ 4.1 TIK-4.2 JI3.2J13.3

[K-4.3 31

7.2 CBoiicTBa pacTBOpPOB. OIIK-1.1 JI.1J11.2
Konnurarusueie cBoiicTBa OIIK-1.2 JI1.3J11.4
pacTBopoB (perieHue OIIK-1.3 JI1.5J12.1
CUTYaIlMOHHBIX 33]1a4). OIIK-5.1 JI2.2 J12.3
/Mp/ OIIK-5.2 2.4

OIIK-5.3 IIK- | JI2.5J13.1
4.1 TIK-4.2 JI3.2J13.3
[1K-4.3 21

73 Peakuuu B pacTBOpax OIIK-1.1 JI.1J11.2
3JIEKTPOJIUTOB. OIIK-1.2 JI1.3J11.4
/J1ab/ OIIK-1.3 JI1.5J12.1

OIIK-5.1 J2.2J12.3
OIIK-5.2 2.4
OIIK-5.3TIK- | JI2.5J13.1

4.1 TIK-4.2 JI3.2J13.3
I1K-4.3 31

7.4 CBoiicTBa pacTBOPOB. OIIK-1.1 JIT.1JI1.2
KonnurarueHbie cBoiicTBa OIIK-1.2 JI1.3J11.4
pacTBopoB (perieHue OIlIK-1.3 JI1.5712.1
CUTYaIlMOHHBIX 3a]a4). OIIK-5.1 JI2.2 J12.3
Mp/ OIIK-5.2 2.4

OIIK-5.3IIK- | JI2.5J13.1
4.1 TIK-4.2 JI3.2J13.3
I1K-4.3 31

Paznen 8. 8. ucnepcHsbie
CHUCTEMBI M KOJLJIOUTHDIE
PacTBOpbLI.




8.1 JucriepcHble CHCTEMBL. 2 OIIK-1.1 J1.1J11.2
Knaccudukanus o creneHu OIIK-1.2 JI1.3J11.4
JUCTIEPCHOCTH U arperaTHOMy OIIK-1.3 JI1.5J12.1
cocrosiHuto. KomnonaHsie OIIK-5.1 J2.2J12.3
pacTBOpHI. AncopOiust OIIK-5.2 2.4
KOJIJIOUJTHBIX PacTBOPOB, OIIK-5.3 TIK- JI2.5J13.1
o0pa3oBaHHEe MUIIEILIHL. 4.1 TIK-4.2 JI3.2J13.3
Koarynsauus kommounos. /Jlex/ [1IK-4.3 91

8.2 Komnouansie pactBopsl /J1ab/ 2 OIIK-1.1 JI.1J11.2

OIIK-1.2 J1.3711.4
OIIK-1.3 JI1.5J12.1
OIIK-5.1 J2.2J12.3
OIIK-5.2 2.4
OIIK-5.3TIK- | JI2.5J13.1
4.1 TIK-4.2 JI3.2J13.3
I1K-4.3 31
Paznen 9. 9. OxucauTenbHO-
BOCCTAHOBHTEJIbHBIE PEAKIIHH.
OCHOBBI 3J1eKTPOXUMHH.

9.1 OCHOBBI JIEKTPOXUMUH. 2 OIIK-1.1 JI1.1JI1.2
CrannapTHbIE 2JIEKTPOIHBIE OIIK-1.2 JI1.3J11.4
MOTEHLMAJIbl METAIIIOB. OIIK-1.3 JI1.5J12.1
DNEKTPOXUMHYECKIH psif OIIK-5.1 J2.2J12.3
HaNPsHKEHUI METaILJIOB. OIIK-5.2 2.4
l"anbpBaHUYECKHE DIIEMEHTHI. OIIK-5.3 TIK- JI2.5J13.1
Koppo3sus metamios. 3amura ot 4.1 1IK-4.2 JI3.2J13.3
KOPpO3HH. [1K-4.3 21
DeKTponus.

/J1ex/
9.2 Peakiun oxucienus- 2 OIIK-1.1 JIT.1JI1.2
BoccTaHOBIEHUS /J1ab/ OIIK-1.2 J1.3J11.4
OIIK-1.3 JI1.5J12.1
OIIK-5.1 J12.2712.3
OIIK-5.2 2.4
OIIK-5.3TIK- | JI2.5J13.1
4.1 TIK-4.2 JI3.2J13.3
IK-4.3 21
9.3 OCHOBBI  3JIEKTPOXUMHH. 2 OIIK-1.1 JI1.1 J11.2
CocraBienune OIIK-1.2 JI1.3J11.4
OKHCITUTEIILHO- OIlK-1.3 JIL.5J12.1
BOCCTaHOBUTEJIBHBIX PEAKIUHl. OIIK-5.1 J2.2J12.3
DNEKTPOSIN3 PacIyIaBOB U OIIK-5.2 J12.4
pacTBOpoB OIIK-5.3 TIK- JI2.5713.1
Mp/ 4.1 T1IK-4.2 JI3.2J13.3
IK-4.3 21
Paznen 10. 10. Xumnueckas
uaeHTHUKANNA

10.1 H3ydenune TeOpeTHUeCKUX 33 OIIK-1.1 JIT.1JI1.2
BOIPOCOB, BHITIOJTHEHHE OIIK-1.2 JI1.3J11.4
TEOPETUUECKUX 3aJJaHUH, pelIeHue OIlK-1.3 JI1.5J12.1
3agad4. /Cp/ OIIK-5.1 J12.2J12.3

OIIK-5.2 2.4
OIIK-5.3TIK- | JI2.5J13.1
4.1 TIK-4.2 JI3.2J13.3
I1K-4.3 31
Paznen 11. 11. KomniekcHble
coeTMHEeHNs
11.1 N3yueHne TeopeTHdecKux 33 OIIK-1.1 JI1.1 J11.2
BOIIPOCOB, BBIITOJTHEHUE OIIK-1.2 JI1.3J11.4
TEOPETUYECKUX 3a/laHHi, pelIeHue OIIK-1.3 JI1.5J12.1
3amad. /Cp/ OIIK-5.1 J2.2J12.3
OIIK-5.2 2.4
OIIK-5.3TIK- | JI2.5J13.1
4.1 TIK-4.2 JI3.2J13.3
IK-4.3 21

Pa3znes 12. 12. KonTpoJan




12.1 IToaroroBka K UTOrOBOMY 1 36 OIIK-1.1 JI1.1J11.2 0

KOHTPOJIIO OCBOCHUS AUCHIUTUIHBI OIIK-1.2 JI1.3J11.4

B (hopMme dKk3aMeHa. /OK3aMeH/ OIIK-1.3 JI1.5J12.1
OIIK-5.1 J2.2J12.3
OIIK-5.2 J2.4

OIIK-5.3 IIK- | JI2.5JI3.1
4.1 1IK-4.2 JI3.2J13.3
I1K-4.3 31

6. ®OHJ] OLIEHOUHBIX CPEJICTB

6.1. KoHTpoJibHbIE BONPOCHI U 32/1aHUS

[Tpumep cTpyKTypBl GOPMUPOBAHHUS OIICHKH pAacUeTHO-TpadHIecKoil paboThl (pe-depata, Hccie10BaTeIbCKON paboTHI)
Wutepsan OamnoB 3a mokazarenb, or _7 - g0 10
1. KAYECTBO BBIITIOJIHEHU S PABOThI
1 . CooTBercTBHE COACp)KAHUSA PAOOTHI 3aITAHUIO or 1 o 2
2. 'paMOTHOCTh M3JIOKEHUSI U KadecTBO odopmiieHHs paboThl. COOTBETCTBHE HOPMATUBHBIM TpeOoBaHUSAM. OT 1 10 2
3. CaMOCTOATENFHOCTD BBITIOHEHUS paboThI, TITyOHHA MPOPadOTKH MaTepualia, UCIIOIb30BaHIe PEKOMEHIOBAHHOM U CIIPABOYHOM
JUTEPATypHI or 1 no 2
4. IlpaBrIBHOCTH BBIIOJHEHHBIX PAacueToB U rpaduyeckoil yactu. OOOCHOBAaHHOCTh M JOKa3aTCIBHOCTh BBHIBOIOB or 1 no 2
OO0mas oleHKa 3a Ka4ecTBO paboThI ot 4 1o 8
3. OTBETBI HA BOITIPOCBI ot 1 mo 2
HUTOI'OBAS OLIEHKA, 6amn ot 7 mo 10

Kputepuu ounenku:
- OLICHKA «3a4TEHO» BBICTABIISIETCS CTYJICHTY, €ClIi OH Habpan 6 u OoJee 6auios,;
- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYACHTY, €CII OH HaOpall MeHee _6_ OaJuios.

IMpumep cTpyKTypHI (GOPMHUPOBAHHUS OLIEHKH JIAOOPATOPHOH PabOTEI

WuTtepBan 0autoB 3a mokasaTenb, or - 10 IlomydeHo
1. TlpenBapuTenbHas MOATOTOBKA K J1a0OpaTOpHOH padoTte
2. I'paMOTHOCTb H3JI0KEHHSI U Ka4ecTBO O(OpMIICHHs PabOThI
3. CoOTBETCTBHE METOAWKH PaOOTHI CTAHAAPTHON METOIUKE AKCICPHMEHTA
4. IIpaBUIBHOCTh BBIMTOJHEHHBIX PAcueToOB M Tpadudeckoil JacTw.
5. O60CHOBAHHOCTE M JOKA3aTEILHOCTH BBIBOIOB
6.0TBETHI Ha YCTHbBIE BONPOCHI (3aIUTa pabOTHI)
NTOT'OBAS OLIEHKA, 6amn

Kpurepun onenxu: - mabopaTopHasi paboTa CUUTaeTCsl YCIEIIHO CTaHHOU, €CITU [0 UTOTaM OIIEHUBAHUS CTyAEHT Habpan u
Goree GayIoB, B XKypHaIIE MperoiaBaTes 1o JJabopaTopHOH paboTe BBICTABISACTCS OLCHKA «3aUTECHOY»

ConeprxaHne KPUTEPHEB OIICHKH YPOBHS HTOTOBOH c(hOPMHPOBAHHOCTH KOMIICTEHINI B paMKaX y4eOHOH TUCIUIIIHHEI C
3aBepuiatoneld popmMoii KOHTPOIIS B BUAE 9K3aMeHa (JudpepeHInpOBaHHOTO 3a4eTa), 3aueTa

«OTINYHOY/ «3a4TCHOY

(BBICOKMIT) 90-100  OrmeHKa «OTIMYHO» BBICTABIISCTCS CTYACHTY, €CIIH OH INIyOOKO M IIPOYHO YCBOWIJ MPO-TPaMMHBIH Mal
UCUEPIBIBAIONIE, TOCIEA0BATENIFHO, YETKO U JIOTHYECKH CTPOMHO €T0 U3JIaraeT, yMeeT TeCHO yBSI3bIBATh TEOPUIO C MPAKTUKOM,
CBOOOIHO CIIpaBIIsIETCS C 3a/1a4a-MH1, BOIPOCAMH M APYTHMH BUAMH IIPUMEHEHUSI 3HAHUN, IPUYEM HE 3aTPyIHSICTCS C OTBE-TOM
TIPY BUAOM3MEHECHUH 331aHUH, HCIIONIB3YeT B OTBETE MaTepHAJl MOHOTpaHIECKOH JTH-TepaTyphl, IPaBUIEHO 0OOCHOBEIBAET
IPUHATOE PEIIeHHUE, BlIaiceT pa3HOCTOPOHHUMH HABBIKAMH U IIPUEMAaMH BBIIIOTHEHHUS IPAKTHIECKHX 3aa9. CHCTEMHO U
IIAHOMEPHO PaboTaeT B TEUEHUU CEMECTPA.

«XopomIo»/ «3a-4TeHO»

(HOpMAaITBHBI) 75-89 OneHka «XOpOUIO» BBICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET MaTepHal, IPaMOTHO U 1O
CYIIECTBY M3JIaraeT ero, He JOIyCKas CyLIeCTBEeHHBIX HETOUHOCTEIl B OTBETE Ha BONPOC, IPaBUIBHO IPHUMEHSIET TEOPETHUECKHE
MOJIOKEHHUS TIPH PEIIEHNH NTPAKTUYECKUX BOIPOCOB M 33/1a4, BIaJIEET HEOOXOAUMBIMH HaBbIKAMU M IIPHEMaMU HX BBITIOJIHEHUSI.
CHCTEeMHO U IITaHOMEPHO paboTaeT B TEUCHUH CEMEeCTpa.

«Y IOBIET"BOPH-TEIBHOY»/ «3a4YTe-HO» (MHHUMANb-HbIH, TOPOTOBHIH) 60-74 OreHKa «yROBICTBOPHTEIIHLHOY
BBICTABIIETCA CTYJICHTY, €CIIU OH UMEET 3HaHUS TOJIbKO OCHOBHOTO MaTepuaa, HO He YCBOMII €ro JeTalei, JomycKaeT HETOUHOCTH,
HEJIOCTATOYHO MPABIIIBHBIC (OPMYIIHPOBKHU, HApYIICHHS JIOTHICCKOI MOCIIE0BATEIFHOCTH B M3JIOKCHUH POTPAMMHOTO
MaTtepuasa, NCIBITEIBACT 3aTPyTHEHHUS IPH BEIITOTHEHUH IPAKTHIECKUX padoT.

«HeynoB—neTBOpU-TENBHO»/ «HE 3a-UTEHO» (HMXKE MOpPOroBoro ypoBHsi)  Menee 60 OneHka «HEYIOBIETBOPUTEIHHOY
BBICTABIIAETCA CTYJIEHTY, KOTOPBII HE 3HAET 3HAYUTEIb-HON YaCTH MPOrpaMMHOI0 MaTepHaa, J0MyCKaeT CyleCTBEHHbIE OMINOKY,
HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyTHEHUSIMH BEIITOTHSIET IPaKTHIecKre padoTsl. OeHKa «HEYIOBICTBOPH-TEIBHO)» CTABUTCS
CTyZ€HTaM, KOTOpPBIE HE MOTYT IMPOJIODKUTE 00ydeHne 6e3 JOIONIHI-TeIbHBIX 3aHATHH 10 COOTBETCTBYIOMIEH TUCIUIIINHE.
KpuTepunu oLieHKH 110 AUCHUILINHE, C 3aBepLIatoield popMoi KOHTPOIIS - SK3aMEeH:

OIICHKA «OTJIMYHOY BBICTABIISICTCS CTYJCHTY, €CITH OH HaOpaJl 110 HToraM OaIbHO- pEHTHHTOBOI cucTeMbl 3a cemecTp 90 — 100
0aJIOB; OIICHKA «XOPOIIOY» BEICTABIISIETCS CTYACHTY, €CIIM OH HaOpaj Mo UToraM OauTbHO- PEHTHHTOBOM CHCTEMBI 3a ceMecTp 75 —




89 6a110B; OIEHKA «yIOBIETBOPUTEIHHOY» BBICTABILSIETCS CTYACHTY, €CIIM OH HAOpas MO UTOraM OajIbHO- PeH-THHIOBOI CHCTEMbI
3a cemecTp 60—74 6aiIoB; OLICHKA «HEYJOBICTBOPUTEIILHOY» BBICTABIISIETCS CTYACHTY, €CIIM OH HaOpal 1o uToram GauibHO-
PEHTHHTOBO# CHCTEMBI 3a ceMecTp MeHee 60 6auIoB;

B teuenue cemectpa npoBozsTes 2 mpomexxyTouHsix kKoHTpoist (ITK1, ITK2), cocTosmmx u3 BONPOCOB U 3a/1a4, 10 IPOHIEHHOMY
TEOPETUUECKOMY MaTEpHAILy JICKIUI 1 NPAKTHYECKNX 3aHATHH.

Io auctmmuinae XuMmus GopMaMH TEKYIIEro KOHTPOJIS SBIIIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3aaay 1no npeacTaBIeHHbIM BapuaHTaM 3aaHUi.

TKS - Bemonuenue PI'P.

®dopma HK3aMEHAIOHHOTO OmyIeTa

05.03.06 «Dxonorus U NpUPOIOTIOIB30BAHNEC)
(X0l ¥ HANMEHOBAaHHE HATIPABIICHUS ITOTOTOBKH)
«IKONOTHUS»
(ipoHIIb MOITOTOBKH)

Jecoxo3siicTBeHHbIH, JIXD

(dpakymnprer)

SK3AMEHALIMOHHBIN BUJIET Nel

L. . OCHOBHBIC 3aKOHBI XMMHH: 3aKOH COXPAaHECHUs MAacChl ¥ DHEPIUH, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH KPAaTHBIX
OTHOIIICHHH, 3aKOH SKBHBAJICHTOB
OIIK 2, 8 6amioB
2. Koppo3ust MeTasioB U €€ BUJIBIL. OIIK 2 3 6anna
3.Hanucats ypaBHEHUS peaKIuii:
a) OKHCJICHUS — BOCCTaHOBJICHHS (YKa3aTh OKHCIUTENh U BOCCTAHOBUTEIID):

NaBr+PbO2+H2S04—PbS04+Na2SO4+Br2+H20 OIIK 2, 3 bayuta
6) HOHHOTO OOMeHa:

Pb(NO3)2+KI— OIIK 2 3 6amna

B) ruaponu3a (yka3ats pH):

K2CO3+HOH OIIK 2 3 6amna

Kpurepun onenxu™*:

- 9K3aMEH CUYMTAETCs YCICUIHO CIAHHBIM, €CIIH CTYACHT HaOpai Ha HeM 15 u Oosiee GasuioB.

- UTOTOBAs OIICHKAa YPOBHS OCBOCHHS KOMIIETCHIIMH B paMKaxX M3y4aeMOI IHMCIMIUIMHEI BBICTABIIETCS IO CyMMe 0aJlioB,
HaOpaHHBIX CTYICHTOM B TEUCHHE CEMECTpPa, BKIIOYas SK3aMECHAIINOHHBIC:

- «oTinuyHo» - 90 — 100 Gamos;

- «xoporio» - 75 — 89 6amios;

- «YIOBJIETBOPUTETBHO» - 60 — 74 Gaios,;

- «HEYIOBJICTBOPUTENEHO» - MeHee 60 6amoB;

CocraButenb (0.10. llanamosa)

(moamuce)
3aBenyroumii kadenpoii (T.1. ApoBoBo30Ba)

(moamuch)
« » 20 r
BuneTs nepecMoTpeHbl Ha yueOHBII To11 Ha 3aceaHuy Kadenphl, MPOoToKkos N oT 201 T
3aBenyronmii Kadenpoit (T.1. IpoBoB0o30Ba)

(Toamuch)

THUTIOBBIE KOHTPOJIBHBIE 3ATAHMST NI MHBIE MATEPHAJIBI, HEOBXOJUMBIE JIJISI OHEHKH 3HAHMUIA,
YMEHNH, HABBIKOB U (JIN) OIIBITA JEATEJIbBHOCTU

TEKYLLIWN KOHTPOJIb Ne 1
BAPUAHT Ne 1
Makc.6amn
1. PaccunTaTh SKBUBAJICHTHYIO Maccy CICIYIONINX COCTHHCHUIT:
H3BO3, NaH2PO4 2
2. 1 r ABYXBaJEHTHOTO METaJlIa BBITECHSET U3 PacTBOpa
MeIHOU conu 2,61 T Menu. Beaucinte SKBUBaJICHTHYHO
Y aTOMHYIO MacChl M HA30BUTE METAJIJI, €CJIM SKBUBAJICHTHAS
Macca Menu paBHa 31,8 r/MoIb. 3




BAPUAHT Ne 2

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIMHCHHUI:
P205, CaOHNO3

2. BBIYHCITUTE SKBUBAICHTHYIO MAaCCy METAJLIa, €CIIH €0 OKCUJT
conepxutr 19,66 % xuciopona.

BAPUAHT Ne 3

1. PaccuntaTh SKBHBAJICHTHYIO Maccy CICIYIONINX COCTMHCHUI:
Fe(OH)2, Ba(NO3)2

2. 10 r MeTas1a BBITECHSIOT U3 KUCIOTHI 5,6 J1 BOIOpOa,
MU3MEPEHHOTO NMpH H.y. HallTi S5KBHBaJCHTHYIO Maccy MeTalla.

BAPUAHT Ne 4

1. PaccunTtaTh SKBUBAJICHTHYIO MacCy CJIEIyIOIINX COeTUHEHUI:
PbS, CuOHCI

2. Onpezenure 3KBUBAJICHTHYIO MacCy MeTajla, ecilu

€ro coequHeHue ¢ GTopoM comepkut 87,5 % merana.
OkBuBaneHTHas Macca ¢pTopa paBHa 19 r/mMomb.

BAPUAHT Ne 5

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOUMX COCTUHEHUI:
Si02, K2HPO4

2. "3 2,4 v metaa mosrydeHo 4,8 T cyibduaa MeTamia.
OKBHBaJlEHTHAas Macca cepsl paBHa 16 r/monb. Haiinure
SKBUBAJCHTHYIO Maccy MeTajuia.

BAPUAHT Ne 6

1. PaccuntaTh S5KBUBAJCHTHYIO MacCy CICIYIOMINX COCIHHCHUI:
Ca(OH)2, AI2(SO4)3

2. Ilpu pactBopenu B kucnore 11,9 r metania BeIAE€INIOCH
2,24 n Bojiopoia, U3MEPEHHOTO IpH H.y. Ornpenenure
SKBHUBAJICHTHYIO Maccy MeTajuia.

BAPUAHT Ne 7

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:
HNO3, Fe(NO3)3

2. OHO ¥ TOKE KOJIMYECTBO METaJlIa pearupyeT 0e3 ocraTtka

¢ 0,4 r kucnopona u 0,8 apyroro snemenra. Haingure
SKBUBAJICHTHYIO MaccCy JJIEMEHTa.

BAPUAHT Ne 8

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMINX COCUHEHHUIL:
NH4Cl, MgOHBr
2. Ha nelitpanusanuto 19,6 r kuciaots! Tpedyercst 16 T

ruapokcuaa HaTpust. OnpenenuTe SKBUBAJICHTHYIO MAacCy KUCIOTHI.

BAPUAHT Ne 9

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMINX COCUHEHNUIL:
H2S04, NaHSiO3
2. Ilpu coxuranuu 1,8 r TpexBajleHTHOIO MeTalla NOIy4eHo 3,4 r

ero okcuaa. Hailinure SKBUBaJEHTHYIO M aTOMHYIO Macchl MeTallia.

BAPUAHT Ne 10

1. PaccunTaTh S5KBUBAICHTHYIO MACCY CJICIIYIOIINX COCANHEHHI:
Zn(OH)2, FeSO4
2. Onpenenure SKBUBAJIEHTHYIO Maccy mertania, 0,12 r kotroporo

Makxkc.6amn

Makxkc.6amn

Makc.6amn

Makc.6amn

Makc.6amn

Makc.6amn

Makc.6amn

Makc.6amn

Makc.6amn




BBITECHSIIOT U3 KHCIOTHI 112 Ml BOmopoaa, U3MEPEHHOTO MpH H.y. 3

Kpurepuu onenku:

- OIIEHKA «OTJINYHO)» BBICTABIIAETCA CTYJICHTY, €CIIU OH Habpan 5 6amioB

- OLICHKA «XOPOLIOY» BBICTABIISIETCS CTYACHTY, €clii OH Habpan 4 6anoB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBHICTABISIETCS CTY/ICHTY, €CIIM OH Habpan 3 OayuioB

- OLICHKA «HEYOBJICTBOPUTEIILHO» BBICTABILIETCA CTYACHTY, €CIIH OH Habpain MeHee 3 6asos.

TEK YL KOHTPOJIb Ne2
BapuanT No 1
1 Omnpenenuts Maccy Na2CO3 B 500 r 10 %-nHoro (0 Macce) pac-TBopa.
4
2 Omnpenenutb MaccoByto goto HNO3 B 10 H. pacTBope, ¢ mIOTHOCTBIO 1,29 /M. 6
Bapuant Ne 2
1 Omnpenenure MaccoByto OO (B %) Xiopuaa kaimus B pactBope, coxepxarieM 0,053 kr KCI B 0,5 1 pactBopa,
TUTOTHOCTB KOTOporo pasHa 1,053 r/mi.
4
2 Beruncnuts HopMansHOCTh 14,7 %-Horo pactsopa H2SO4, ecnu moTHOCTH pacTBopa paBHa 1,1 r/mi. 6
Bapuant Ne 3
1 B xaxom o6veme 0,05 M pactBopa Ca(OH)2 conepxurcs 2,8 T BemecTBa?
4
2 Beraucimts MonsipaocTh 10 %-Horo pactBopa Na2SO3, mioTHOCTh KoToporo 1,05 r/min. O6beM pacTBopa paBeH 1 1.
Bapuant Ne 4
1 B 20 1 20 %-noro pactBopa Haxonutcsa 476 r KOH. KakoBa minotHOCTh 3TOr0 pacrsopa?
4
2 Beruncnuts MomsapaocTs 18 %-Horo pactBopa HCI ¢ mnotHo-cThi0 1,09 /ML 6
Bapuant Ne 5
1 B xakoit macce Boxsl ciuexyeT pactBoputh 30 T KBr, 4To0s!I mo-iryunts pacTBOp ¢ MaccoBoi moneir KBr, paBHOi 6 %.
4
2 Beruncnnts HopMansHOCTE 10 %-Horo pactBopa Na2SO3, mnor-HocTh KoToporo 1,05 r/mi. O6beM pacTBopa paBeH 1
I 6
Bapuant Ne 6
1 Kaxkas macca xitopuna 6apust cogepxkurcs B 0,1 1 0,1 H. pacTBo-pa?
4
2 Berancnnts MomspaOCTh 10 %-HOro pactBopa kapOoHaTa HaTpus, INIOTHOCTE Kotoporo 1,08 r/mim. O6weM pacTtBopa
paBeH 1 1. 6
BapuanT No 7
1 BbruncinnTth HopManbHY!0 KOHIEHTpauuio pactBopa K2SO4, B 0,02 1 kotoporo conepxurcs 1,74 r pacTBOPEHHOTO
BEII[ECTBA.
4
2 Kakoii 06wem 2 H. pactBopa H2SO4 motpedyercs mist mpuroto-nenus 500 mn 0,5 H. pactBopa? 6

Bapuant Ne 8

1 B kakom o6weme 0,1 H. pacTBOpa comepxkutcs 8 T CuSO4?

4
2 [MnotaOCTE 10 %-HOTO (MO0 Macce) pactBopa Na2SO4 paena 1,091 r/mi. PaccuntaTh MOJISITBHOCTB 3TOTO PAacTBOpA. 6
Bapuant Ne 9
1 U3 400 T 20 %-HOTO (MO0 Macce) pacTBopa MpH OXJIaXKIe-HUHM BBI-IENMIoch 50 T pacCTBOPEHHOTO BemecTBa. Yemy paBHA
MaccoBasi JOJIsl 9TOTO BEUIECTBA B OCTaBIIEMCSl pacTBope? 4
2 Brrurciuth MaccoByr 1010 THIpokcuaa HaTpus B 9,28 H. pactBope NaOH, mnotHocthio 1,310 r/mut. 6

Bapuant Ne 10

1 Kakoii 06vem 0,05 . pactBopa KNO3 moxxno nomyuuts u3 100 mn 1 H. pactBopa? 4
2 ITnotHOCTE 15 %-HOTO (110 Macce) pactBopa H2SO4 papra 1,105 r/mi. BEMHCIATS MONSIIBHOCTB 3TOTO
pacTBopa. 6

Kpurepuu oneHku:

- OLICHKA «OTJIMYHO» BBICTABILSIETCS CTYACHTY, €Clii OH Habpan 10 Gamnos

- OIIEHKA «XOPOIIO0» BEICTABIAETCA CTYJICHTY, €CIIN OH Habpain 8 6amIoB

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




- OLIEHKAa «HEYIOBIECTBOPUTEIHHOY» BHICTABISIETCS CTYACHTY, €CIIM OH HaOpaa MeHee

TEKYILUI KOHTPOJIb Ne 3
Bapuant Ne 1

6 6amos.

1. Hannmmre ypaBHEHHs PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:

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

2. Hanmmure ypaBHEHHS peakiii B MOJICKYJISIPHOH M HOHHO-MOJICKYJISIPHOI (hopme.

VYkaxwure cpexny pactBopa u pH:
a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

BapuanT No 2

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

a) CuSO4 + Na2S —
6) KOH + HNO3 —
B) CaCO3 + HCl —

2. Hannmmre ypaBHEHHsI PEaKIMii B MOJIEKYJISIPHOW M HIOHHO-MOJIEKYJISAPHOH (opme.

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

0) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —
Bapuant Ne 3

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

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

2. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIPHOI (hopme.

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

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuanr Ne 4

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

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI —

2. Hannmwure ypaBHEHHsI peaKMii B MOJEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) KI + HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

4,5

Bapuanr Ne 5

. Ykaxure cpeny pactBopa u pH:

1. Hannimre ypaBHEHHS PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:

a) Na2S0O4 + BaCI2 —

6) KCN + HCl —

B) (NH4)2S0O4 + KOH —

2. Hanmmmre ypaBHEHHS peakiiii B MOJICKYJISPHON U HOHHO-MOIIEKYJIIpHOH (hopme
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuanr Ne 6

. Ykaxure cpeny pactBopa u pH:

4,5

1. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIpHOi (hopme:

a) FeCl2 + Na2S —

6) CH3COOK + H2S04 —

B) CaCO3 + HNO3 —

2. Hannmure ypaBHEHHsI peak1ii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 7

. Ykaxure cpeny pactBopa u pH:

4,5

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

a) NH4CI + AgNO3 —

4,5

4,5

4,5

4,5

4,5

4,5

4.5

4,5




6) Na2CO3 + H2S0O4 —

B) H2S + KOH — 4,5
2. Hammure ypaBHEHUS PEaKIHid B MOJICKYJISIPHOW M HOHHO-MOJICKYJISIpHO# opMme. Ykakute cpeny pactBopa u pH:

a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH — 4,5
Bapuant Ne 8

1. Hanmmure ypaBHEHHMS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIpHOIT (hopme:

a) H2SO4 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 — 4,5
2. Hanmmmre ypaBHEHHsI pEaKIHii B MOJIEKYJISIPHOW M HIOHHO-MOJIEKYJISIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:

a) NH4CN + HOH —

6) FeCI3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

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

a) CuSO4 + NaOH —

6) NaOH + H2SO4 —

B) CaCO3 + HBr — 4,5
2. Hanmimure ypaBHEHHMS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIPHOH (opMe. YKaxuTe cpexy pacTsopa u pH:
a) KNO3 + HOH —

6) CrC13 + HOH —

B) (NH4)2SO4 + HOH — 4,5

BapuanT Ne 10

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

a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2S0O4 + NaOH —

B) HI + KOH — 4,5
2. Hanmmmmre ypaBHEHHS peaKiuii B MOJIEKYIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (opMe. YKaxuTe cpexy pacTsopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCl2 + HOH — 4,5

Kputepuu oneHku:

- OLICHKA «OTJIMYHO» BBICTABILSIETCS CTYICHTY, €CIIM OH Habpain 9 Oajuios

- OIIEHKA «XOPOIIO0» BEICTABIAETCA CTYJICHTY, €CIIN OH Habpan 7 6amIoB

- OLICHKA «yJIOBJIETBOPUTENHHO» BBICTABIAETCS CTYEHTY, €CIIM OH Habpai 5,4 6annoB

- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABILSIETCS CTY/ICHTY, €CIIM OH HaOpai MeHee 5,4 6aios.

TEKYIIUH KOHTPOJIb No4
BAPUAHT Ne 1

Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPABHCHUHN PACCTABUTH KOI()(DUIIMCHTHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb
a) NaBr + PbO2 + H2SO4 —PbS0O4 + Na2S04 + Br2 + H20 3
6) CI2 + KOH — KCI + KCIO3 + H20 3
Ompeenute TAI MPUBEICHHBIX BBIIIC OKUCIUTEFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA

BAPHUAHT Ne 2

4,5

Makc.6amn

Ha ocHOBaHMM 3J€KTPOHHBIX yPaBHEHUH PacCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEINb

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

6) K2SO3 — K2S04 + K2S 3
Onpeznenurte TUII IPUBEACHHBIX BbIIIE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PE-aKIUi

BAPUAHT Ne 3
Makc.6amn
Ha ocHOBaHUM 3JIEKTPOHHBIX YpaBHEHUH paccTaBUTh KOA(QPHULINUEHTHI, yKa3aB OKUCIUTEIh U BOCCTAHOBHUTEb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20 3
0) 12 + KOH — KIO3 + KI + H20 3
OnpenenHTe THUI MTPUBEACHHDBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX pe-aKuHﬁ

BAPUAHT Ne 4
Makc.6amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(DUIKMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb




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

Onpeﬂeane THI TPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIILHBIX pe-axunﬁ

BAPUAHT Ne 5
Makc.0amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPABHCHUHN PACCTABUTH KOI()(DUIIMCHTHI, YKa3aB OKUCIIUTENb M BOCCTAHOBUTEIb

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

OnpeﬂenHTe THUII IPUBCACHHBIX BbIIIC OKUCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKuHﬁ

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

a) H2S + HIO3 — S + 12 + H20
6) KCIO3 + HCI — CI2 + KCI + H20 3

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

BAPUAHT Ne 7
Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHHH PACCTaBUTh KOI(D(DUITUEHTHI, YKa3aB OKHCIUTEIb  BOCCTAHOBHUTEIb

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

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

BAPHAHT Ne 8
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPABHCHUHN PACCTABUTH KO3()(DUIIMCHTHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

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

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

BAPHUAHT Ne 9
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3(D(DUITMEHTHI, YKa3aB OKKCIUTEIb U BOCCTAHOBHUTEITb

a) KMnO4 + HCl — CI12 + MnC12 + KCl1 + H20 3
6) HCIO3 —CIO2 + HCIO4 + H20 3

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

BAPHUAHT Ne 10
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3 (PUITUEHTHI, YKa3aB OKHCIUTENb H BOCCTAHOBHUTEIb

a) H202 + CrC13 + KOH — K2CrO4 + KCl + H20 3
0) Cul2 — Cul + 12 3

OnpenenI/ITe THUII IPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pe-aKI_[I/Iﬁ

Kpurepuu oneHku:

- OLICHKA «OTJIMYHO» BBICTABILSIETCS CTYACHTY, €CIIM OH Habpai 6 OajuioB

- OIIEHKA «XOPOIIO0» BBICTABIAETCA CTYJICHTY, €CIIN OH Habpain 5 6amioB

- OLICHKA «yJIOBJIETBOPUTENHHO» BBICTABISAETCS CTYCHTY, €CIIM OH Habpai 4 6ayuioB




- OLIEHKA «HEYIOBIETBOPUTEIBHOY» BBICTABISIETCS CTYACHTY, €CIM OH Habpan MeHee 4 6amoB.

TEKYIIWN KOHTPOJIb Ne 5 — Bemosnsenue PIP

PacuerHo-rpadudeckas padora (PI'P) Ha Temy «Xnumudeckue pacuetsn». Llensio BemonHeHns PI'P sBis-eTcs 3akperneHue
TEOPETHUYECKHUX 3HAHUI, BRBIHOCHUMBIX Ha CAMOCTOSITENIbHYIO pabOTy CTyICHTOB, TO3BOJISIOIINX OCBOUTH CHELIHATIBHBIE Pa3/IeIbl
JUCHUIIUHBL

ITPOMEXYTOYHbII KOHTPOJIb Ne 1

Bapuant Ne 1

I. CocTaBbTe MOJHYIO AEKTPOHHYIO (popMyny anementa Ne 85. HazoBuTe 3TOT 3/IeMEHT M yKa)XHMTE, B KAKOM MEPHOAE,
TpyNIie ¥ NOATPYIIE OH HAXOAUTCA, K KAKOMY CEMEMCTBY OTHOCUTCS M Ha KAKUX SHEPIeTHYECKHX YPOBHSX U MOLYPOBHSX
HaXOMATCS €T0 BAJIICHTHBIC AJIEKTPOHEL.

2. UYro Takoe o- u 7- cBsA3u? M300pa3uts reoMeTpuyeckyo cxemy obpaszoBanus moiekyn H2 u N2. Ckoiabko ©- U 7- CBSI3eH
B 3THX MOJIEKynax?

3. TemoBoit addexr peakimu C(x) + 2 N20(r) — CO2 (1) + 2 N2(r) paBen + 560 kJ[>x. Berauciauts craHmapTHYIO
sHTaIbIHI0 00pazoBanus N20, ecnmi AHCO2 (r) =-393, 5 kI[»/MOTb.

4. Kak cnenyer n3MeHHUTh AaBJIeHUE ra30BOM CMECH Ui TOTO, YTOOBI YBETHMYUTH CKOPOCTh PEAKLIUU 2802 (1) + O2 (r)
— 2S03 () B 27 paz?

5. BeramennTs TeMnepatypHbIH K03 GUINEHT CKOPOCTH PEaKIWH, €CIIH MPH MOBHIIIEHNH TeMmepa-Typsl Ha 40 °C peakius
yckopsiercst B 16 pas.

6. Kak cMecTuTh BIEBO paBHOBECHE PEAKIHU

N204 (r) [ 2NO2 (1) — 184,6 kI[x?

Bapuant Ne 2

1. CocTaBbTe MOJHYIO AIIEKTPOHHYIO (hopMyiy oa U rpadHUuecKyro CXeMy pacIlpeesieHHs ero JIEKTPOHOB 0
SHEPTETHYECKUM sTUeiiKaM B HOPMAJILHOM M BO30YKIIEHHOM COCTOSIHUSIX. Kak BiHsieT cTeneHb Bo30YKICHHUS dJICKTPOHOB Hoga Ha
€ro BaJe€HTHOE COCTOSHUE?

2. Kakue THITBI XUMHYECKOH CBSI3M MMEIOT MecTo B Moiiekynax CO2, C12? M300pa3uTh reoMeTpude-CKOe CTPOCHUE
MOJIEKYJI ¥ CXeMBI IepEKPBIBaHHS SJICKTPOHHBIX 00JIaKOB.
3. PaccunTats sHTanBmNI0 00pa3oBanusa HCI, nucxons n3 TepMOXMMHYIECKOTO yPaBHEHUS

4 HCI (r)+ 0O2(r) =2 H20(1) + 2 CI2(7),
eciim AHx.p. = -114,2 xJl)x, AHH20(r) = -241,8 xJI»x/Mo0ib

4. Kak m3mennrcst ckopocts o0patHo#t peakuuu N2 (1) + O2 (1) [1 2NO (T), ecnu yBenU4nTh aBJIeHUE B 2 pasa, a
TeMIepaTypy OCTaBUTh MOCTOSIHHOM?

5. Kak u3meHuTCst ckopocTh peakiuu npu noHmwkeHud temieparypsl ¢ 80 °C no 50 °C, ecnu TeM-niepaTypHbId
KO3 (PUIEHT CKOPOCTH PEaKiy paBeH 27

6. B xakoM HamnpaBIeHUHM CMECTUTCSI PABHOBECUE PEAKLIUU

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

a) IIpY MOHMKEHUHU TEMIIEPATYPBI;

0) py OHVDKEHWUHN JTaBICHUS ?

Hanuimure BeIpaskeHHE KOHCTaHTbl PABHOBECHSL 9TOM pEaKLUU.

Bapuant Ne 3

L. Kak u3MeHsIoTCsl CBOMCTBA P- 3JIEMEHTOB C YBEIWYEHHEM 3apsIOB sIep UX aTOMOB:

a) B IpeJieliax JaHHOTO Ieprosa; 0) B mpeaenax JaHHOU rpynisl. OTBET NPOMILIIOCTPUPOBATH IIPH-MEPaMHU.

2. Kaxk ob6pasyercs nonHas cBa3p? Kakie ameMeHTHI criocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH MpH-MEpHI.

3. CKOJIBKO TEIUIOTHI BBIAGNUTCA NpH OkucieHHH 103 1 amMMumaka, M3MEpEeHHOTO NPH HOPMAJbHBIX YCIOBHSX, IO PEAKIHH:
4NH3 (r) + 502 (r) = 4NO (r) + 6H20 (r), AH°=-904,8 k[I:x

4. Kak m3mennrcst ckopocth npsimoit peakiu 2CO (1) + O2 (1) [ 2CO2 (T), ecnu gaBleHHE B CUCTEME YBEIHYHUTH B 4

paza?

5. BoruucnuTh TemnepatypHblii K03()(QUIIMEHT CKOPOCTH Peakuuy, €Ciau Mpu MoBbIIeHuN Temrepa-Typsl ¢ 10 °C mo 70 °C

CKOpPOCTb peakuuu Bo3pocna B 729 pas.

6. Kaxumy M3MEHEHUSIMH TEMITEpaTyphl, JaBJICHUS W KOHIICHTPAIlMH MPOAYKTOB PEAKIIMH MOXKHO CMECTHUTH PaBHOBECHE B

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

Bapuanr Ne 4
1. Kakue >neMeHTBl MepHOANYECKOW CUCTEMBI MPEACTABIAIOT COOOM caMblif aKTUBHBIM METaJI U CaMblii aKTUBHBIN
HemeTaun? JlaTh 0OBSICHEHUS U COCTAaBHUTH MTOJHBIE 3JICKTPOHHBIC (POPMYJIBI STHX HJICMEHTOB.
2. N3o6paszutek crpykrypabie Gopmyisl coeauaenmnii K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTelle-HA OKHUCICHHOCTH
9JIEMEHTOB B 9THX coequHeHUsX? Kakue TUTIBI XUMUYEeCKUX CBSA3EH MMEIOT MECTO B UX MOJIEKYIax?
3. BBIYHCINTD, CKOJIBKO TEIUIOTHI BBIACIUTCS MPH 00KuUre 1 Kr cynbduaa HUHKA 110 PEaKIUH:
27nS (k) + 302 (1) = 2Zn0 (x) +2S02 (1), AH°=-943,6 x/Ix
4. Bo ckompko pa3 3amemurces npamast peakuus  3H2 (r) + N2 (1) [ 2NH3 (1) €CJIU JIaBJICHUE B CUCTEME ymnajeT B 2

paza?




5. Ha ckonmpko rpagycoB Hajgo yBEIHUYHTH TEMIIEPATypy, YTOOBI CKOPOCTh PEAaKIMU BO3pocia B 27 pa3s, eciu
TeMIEepaTypHbIH KO3 (UINEHT CKOPOCTH PeaKuy paseH 37

6. B xakoM HampaBJICHHH CMECTHUTCS PAaBHOBECHE PEAKIIUH

2CO (r) [1 CO2 (r) + C (1) — 172,5 x/Ix

a) TIPY TTOBBILICHUY 1aBJICHUS;

0) 1pu MOHMKEHUU TEMIIEPATYPHI;

B) IIpH TTOBBIMIEHNH KoHIeHTpanun CO2?

BapuanT Ne 5

1. W300pa3uth pacrpeneneHne 3JIeKTPOHOB MO KBAaHTOBBIM S4YeHKaM B aToMax aproHa, KambIws, docdopa.

2. IMpuBecTn mpuMep MONEKYJNBI ¢ Sp2- THOpHIU3anuel eKTPOHHBIX 00makoB. Kakoit yrom mMexmay CBAI3sSMH B 3TOH
Modexyie? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY

3. OnpenenuTh SHTATBIUI0 00pa3zoBanus CS2, UCXOIs U3 yYpaBHEHHUS

CS2+302— CO2+ 2802 + 1100 x/Ix,
eciiu AH CO2 (r) = - 393 x/Ix/ mons, AH SO2 (1) = - 297 x/I)x/ Monb

4. Kak u3MeHUTCsI CKOpOCTh peaKiuu 2NO (r) + CI2 (r) [J 2NOCI (1) Mpy yBeNM4YeHUH KoHIeH-Tpauun NO B 2
paza?

5. Kak m3Menurcs ckopocTs peakuuu npu nosblmeHun temunepaTtypsl ¢ 0 °C no 50 °C, eciu Tem-niepaTypHbIil

K03 (UIMEHT CKOPOCTH PEAKIMH paBeH 37

6. B xakoM HamnpaBiI€HUM CMECTUTCSI PaBHOBECHE pEaKLUU

N2 (r) + 02 (1) [1 2NO (1), AH° > 0
a) MpH NOBBIIIEHUU TEMIIEPATYPBhI;
0) py MOHKESHUH TaBICHUSA?
Hanwmmute BeIpayKeHHE KOHCTAHTHI PAaBHOBECHS dTOH PEaKITUH.

Bapuant Ne 6
L. BasneHTHBIE 37IEKTPOHBI aTOMOB 3JIEMEHTOB OIMCHIBAIOTCS (DOPMYIIaMH:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH 3JIEMEHTHI X COCTaBBTE MOJHEIE SJICKTPOHHBIE (POP-MYIIBI IX aTOMOB.
2. IMpuBecTH mpUMepHI MOJIEKYJ BEIIECTB, B KOTOPHIX aTOMBI COCJHHSIINCH ObI KOBAJICHTHOH MOSPHON U HEMOJIIPHOMN
CBs3b10. 11300pa3uTh CXeMbI CTPOSHHUS ITHX MOJEKYIL.
3. Berancnnts sHTaNmBINI0 00pazoBaHus mpornana C3H8 wcxons n3 ypaBHEHHS €ro CropaHus

C3H38(1) + 502(r) = 3CO2(1) + 4H20(T), AHx.p. =-2043,9 ]Ik,
eciit AHCO2(r) = -393, 5 x/Ix/mons, AHH20(r) = -241,8 /]x/Moib:
4. Paccuuraiite ckopocts xumuyeckoi peakiuu  2NO (1) + O2 (r) — 2NO2 (r), ecinu KOHIEHTpa-IIMHU BEIECTB
cocrapistoT: [NO] = 0,02 mons/it; [O2] = 0,03 Mob/I1;
[NO2]=0,01 mons/n

5. Berancnurh TemneparypHblit KO3(GHUIIMEHT CKOPOCTH PEaKLHH, €CIIH IPH MOBBIICHNH TeMIe-paTypsl Ha 30 °C
CKOPOCTb Peakluy Bo3pocia B 64 pasa.
6. Kaxumy u3MeHEHUSIMU TEMIIEPaTypbl, JaBIeHUS U KOHLEeHTpaluu [O2] MOXKHO CMECTUTh BIIPAaBO PABHOBECHE PEAKLIUU

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

Kputepuu ouenku:

- OLIEHKa «OTJIMYHO» BBICTABIIAETCA CTYEHTY, €ClIi OH Habpain 15 6annoB

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

- OIIEHKA «YJIOBJICTBOPUTENEHOY BEICTABIIACTCA CTY/ICHTY, €CJI OH Habpan 9 6amios

- OILIEHKAa «HEYIOBIETBOPUTEIBHOY» BBICTABISICTCS CTYAEHTY, €CIM OH Habpaa MeHee 9 6amoB.

[TPOMEXXYTOYHBII KOHTPOJIb Ne 2

Bapuant Ne 1

1. [aiiTe ompeneneHne pacTBOpa, pacTBOPUTENS, paCTBOPEHHOTo BemecTBa. OnpenennTe pacTBOPU-TENb U PAaCTBOPEHHOE
BEIIECTBO B pacTBOpE, MONydeHHOM mpu cMemmBanuu: a) 100 r Bogsr u 200 T caxapa; 6) 200 r Boas! u 100 r aneToHa.

2. Kak obecnieunts ycnoBus, 3ameanstomue rugponus? Kak yckoputs ruaponus?

3. Omnpenenutb pH u pOH pactBopa, comepxkariero 6,75¢10-10 moms/m1 OH™.

4. PactBop, B 200 M1 KOTOpOTrO HaXOAWTCS 3 T HeanekrposnuTa, obmanaer mpu 20 0C ocmotndecknm masierneM 500 xlTa.
Omnpenenure MOJIEKyISIPHYIO MacCy BEIECTBa.

5. Ha ckoibpKko TpamycoB MOBBICHTCS TeMIepaTypa KureHus Bojbl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH12067?
D0ymmockonuieckas kocTanrta Boabl E = 0,52 °C.

6. PactBop, cogepxkamuii 0,265 r Na2CO3 B 100r Boas!, kpucrannusyercs npu temneparype -0,13 °C. Beruncnurs

KaXyIytocs creneds aucconuanun Na2CO3 B aToMm pactBope. Kpuockonuueckast konctanrta Boasl K = 1,86 °C.

Bapuant Ne 2

L. Kak n3MeHsieTcst paCTBOPHMOCTh I'a30B B JKUAKOCTSX C MOBBIMIEHHEM TemiepaTrypsl? C HOBBIIE-HUEM JaBICHUS?

2. UYro Takoe IEKTpOIUTHUYECKas AUCCOLMAINSA M KaK 3aBUCHUT TOT MPOLECC OT HOHU3HUPYIOIIEH CUIBI PacTBOPUTENS U
Xapakrepa XMMUYECKO! CBSI3U B MOJIEKYJIE 3JIEKTposInTa?

3. UYemy paBHBI KoHIeHTparu noHoB H+ m OH™ B pacTtBopax, pH kxotopsix pasen: a) 2,0; 6) 7,0; B) 11,07

4. Boruuciuth ocMOTHYECKOE JTaBlIeHUE pacTBopa, coaepxkauiero B 1,4 11 63 r rmoko3sl C6H1206 mpu 0 °C.




5. BeruncnuTs TeMneparypy KpUCTALIH3aLUK pacTBopa, cofepskamero 20  caxapa C12H22011 B 400 r BosI.
Kpuockonuueckast koncranra Boasl K = 1,86 °C.

6. PactBop, conepsxkammii 2,5 r NaOH B 200 r Boxs! kunut nipu temneparype 100,31 0C. Haiigute nyist sToro pactsopa
n3oToHnueckuit ko3dpunuent. EH20=0,52.

Bapuant Ne 3

1. Kak mpupoaa pacTBOpHTeNs U pacCTBOPEHHOTO BEUIECTBA BIUSIOT HA paCTBOPUMOCThH? B kKakoMm pacTBOpUTeEe — BOJAE WU
OeH30I1e — OyAyT Jydllie pacTBOPATHCS aMMHak U cepoyriepon CS2?

2. JaiiTe ompeneneHus CIEIyIOINM TePMHUHAM: 3JIEKTPOIUTHYCCKAs JAUCCONUANNS, IICKTPOIUTHI, HEICKTPOIIHUTHL,
KaTHOHBI, aHMOHBI. [IprBeuTe IpUMEpPBI COOTBETCTBYIOIINX BEIIECTB.

3. Omnpenenuts KoHIeHTpauio noHoB OH™ B 0,01 M pactBope runpokcuga ammonust NH4OH, eciu Knuce = 1,77 « 10-5.
4. Haiitn ocmoTrnueckoe naBieHue pactBopa, comepskamiero B 2 i 18,4 r rmunepuna C3H8O03, mpu 27 °C.

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

6. BprancnnTh Kaxyulyrocs crenenb auccouuanuu ximopuna kanus KCl B pactBope, coaepxamiem 4,47 r KC1 B 100 r BoasI,
€CJIM 3TOT pacTBOp Kpucramumsyercs npu -2 °C. Kpuockonuueckas koncranta Bojasl K = 1,86 °C.

Bapuant Ne 4

1. Uro Takoe amarpamMMa cocTosHHSA Boabl? KakoBo arperaTHoe COCTOSHHE BOIBI IIpU cleAylo-mux ycmosusax: a) T = 293 K,
P =100 kIla; 6) t =50 °C, P =200 ITa?

2. Yro Takoe KOHCTaHTa aucconuanuu? Kak cBs3aHa KOHCTaHTa JUCCOLMANNY CIAOBIX AJICKTPOIUTOB CO CTEHCHBIO HX
Jucconyuanuu’?

3. Haiit cTeneHp qucCOLUAlMN CEPOBOAOPOIHOM KUCIOTHI 1o mepBoif crymeHu B 0,1 M pac-TBope, ecinu KOHCTaHTa
JIMCCOLIMAIINY JIJIsl 3TOM cTyneHu paBHa 1,1+10-7.

4. IIpu 0 °C ocmoruueckoe aasineHue pactBopa caxapa C12H22011 paBao  3,55¢105 ITa. Cxonp-K0 rpaMMOB caxapa
conepxurcs B 1 11 pactBopa?

5. IMpu xakoit mpubnusuTensHO Temneparype Oyner xumners 40 %-Hblil pacTBop 3THIOBOrO crupta C2ZH50H B Boze?
D0yuMocKomruIecKast KoHcTanTa Bojbl E = 0,52,

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

koadPurment. KH20=1,86

Bapuant Ne 5

1. ITpy onMHAKOBBIX JIM TEMIeEpaTypax KHIAT M KPHCTAJUIN3YIOTCS pacTBOpuTens U pactBop? Chop-Mmymupyiite
COOTBETCTBYIOIINE 3aKOHBI.
2. YTo Takoe M30TOHHYECKHH KO3()(DHUIMEHT U KaK OH CBS3aH CO CTCIEHBIO JAWCCOIMAINHU IEKTPO-TUTA M YUCIOM HOHOB,
Ha KOTOpBIE pacraacTcsi B BOJHOM PAacTBOPE €ro MoJIeKyia?
3. KoncranTa aucconnanuu oprodocdopHoit kucaorst H3PO4 no nepsoit crynenu pasra 7,11+10-3. IIpene6peras
JUCCOLMalUel 0 APYTUM CTYIEHSM, BBIYUCINTh KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBope KUCIIOTHI.
4. [Ipu kakoif Temmeparype OCMOTHYECKOE JaBJeHHE pacTBopa, coaepxkamero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nocturHet 2,84+105 I1a?
5. KakoBa Temneparypa KumneHHs pacTBOpa HEINEKTpoiuTa, coiepkamiero 3,01+1023 monekyn B JuT-pe BOIbI?
D0ymnockonuieckas koHcTanta Boabsl E = 0,52 °C.
6. ITpu xakoii Temmeparype Oyzaer kumeth 1 m pactBop NaCl, ecnu crenens aucconunanuu NaCl pasaa 84%?. EH20=0,52

Bapuant Ne 6
1. [lepeuncnure gusnueckue cBOWCTBa Bojbl. Kakue U3 3THX CBOMCTB aHOMaJbHBI? B yeM mpuunHa UX aHOMAJIBHOCTH U
KaKoBa pOJb aHOMAJIHH BOJBI B IIpupoe?
2. Urto Takoe CTeNeHb QUCCOLMAIMM U KaK OHAa 3aBUCUT OT KOHIIEHTpaluu pacTBopa’
3. Bo ckonmpko pa3 koHueHtpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonbmie, uem B 1 H. pactBope H2S04 (a =
51 %)?
4. PaccuntaTe MONEKyISpHYIO Maccy HEIJIEKTPOJIUTA, €CIIU B 5 JI pacTBOpa COAEPXKUTCA 2,5 T HEIJIEK-TPOJIHTa, a
ocMOTHYECKoe JaBieHue 3Toro pacteopa npu 20 °C pasno 0,32+105 ITa.
5. Ha ckosibpKko TrpasycoB MOBBICHTCS TeMmIlepaTypa KureHus Bojbl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0ymmockonuieckas kKonctanrta Boabl E = 0,52 °C.
6. PactBop, comepxammit 1,7 T xnmopuna nuaka ZnCl2 B 250 r Boxsl, Kpuctammmsyercs: npu Temme-parype -0,230C.

Onpeznenure Kaxyuryrocs crenens auccouuarnnu ZnCl2 B atom pactsope. KH20=1,86
Kpurepuu oneHku:

- OIIEHKA «OTJINYHOY BBICTABIIACTCS CTYCHTY, €CJI OH Habpai 15 6amioB

- OLIEHKA «XOPOILO» BBICTABIAETCA CTYICHTY, €Cli OH Habpan 12 6amnoB

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

- OIICHKA «HEYIOBIETBOPHUTEIHHOY» BBICTABIICTCS CTY/ACHTY, €CIH OH HaOpax MeHee 9 0asioB.

Bomnpocs! 11 mpoBeieHusI TPOMEKYTOUHOH arTectaiuu B popme sk3amena (UK):

L. OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXPAaHEHHUS MAacChl U SHEPIHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPAaTHBIX
OTHOLLIECHUH, 3aKOH SKBUBAJIEHTOB.

2. OCHOBHBIE 3aKOHBI XUMHHU: 3aKOH OOBEMHBIX OTHOIICHHUH, 3aKOH ABOTaJpo U €ro CIEACTBUSL. MeTOMbl OImpeae/IeHHs
MOJIEKYJIAPHBIX MacC ra30B.

3. Ilepuonuueckuii 3axoH U nepuoauueckas cucrema /I.M1. Menneneea. I[lepuonsl, rpynnsl U NOA-IPYIIILl HEPUOJUUECKOM
cucteMsl. CBA3b CTPOEHUS aTOMA C MOJOKEHUEM JIEMEHTOB B IEPUOANYECKON CHCTEME.

4. Crpoenue aroma. Iloctynarsl bopa.




el Al

KBanToBbIe uncna, ux GuU3MUECKuil CMBICI.

DeKTpOHHAsE OpOHUTaNb U «KBaHTOBas stueiikay. [Ipuniun IMaymu. Tpasumo XyHza.

CewmelicTBa s-, p-, d- i f- 37JeMEHTOB B MEPHOANIECKON CHCTEME 3JIEMEHTOB. DJICKTPOHHBIE (POP-MYIIBI SJIEMEHTOB.
3aBHCHMOCTH CBOIICTB aTOMOB OT CTPOCHHS MX HJICKTPOHHBIX 00070YeK. DHEpPrusl HOHU3AIUHN U CPOJICTBO aTOMa K

JIEKTPOHY.
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10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

THnbI XUMHYECKOH CBSI3M, UX OCOOCHHOCTH.

Xumuueckas CBs3b U €€ OCHOBHBIE XapaKTEPHCTUKHU.

KoBanentHas xuMuyeckas cBs3b, €€ pa3HOBUIHOCTH. MeTONl BaJIEHTHBIX CBSI3EH.

CnocoObl 00pa3oBaHys KOBaJICHTHOW XMMHUYECKOH CBSI3H.

I'mOpran3anys aTOMHBIX 3JIEKTPOHHBIX OpOWTaieit n e€ BHUIBIL.

IMonspHOCTS XUMHYECKOH CBSI3H. DIIEKTPUYECKUII MOMEHT JUIIOJS MOJEKYJIbL.

Honnas cBs3b, €€ ocodennoctH. CTeneHs HOHHOCTH CBSA3H.

BonoponHast cBs3b, €€ 0COOEHHOCTH U BIMSHUE HAa CBOMCTBA BEILECTB.

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

BHyTpeHHss SHeprus U SHTANbNHA. DHepreTudeckue dPPEeKTsl XMMUUECKUX MPOIECCOB.

Makpo- ¥ MUKPOCOCTOSIHUE BELIECTBAa. BEpOSTHOCTb COCTOSIHUSI CUCTEMBI U SHTPOIMHUSI.
HarmpaBieHHOCTE caMOIPON3BOIBHOTO TPOTEKAHUS XHMHYECKUX peakiuid. DHeprus [uooca.
Xumuueckas KuHeTHKa. CKOpOCTh XMMMUYECKUX PEAKIMH B TOMOTE€HHOH M I€TEpPOreHHOM CHUCTE-ME.
BausHIe npupoAbl pearupyroIuX BELIeCTB U TeMIIEepaTyphbl Ha CKOPOCTh XUMHUYECKOH peaKiuH.
BnusiHue kaTanu3aTopa Ha CKOPOCTb XMMHUYECKOM peakunu. MeXaHusMm JEeHCTBUS KaTalnu3aTopa.
OO6partnMble 1 HEOOpAaTUMBIE XUMHIECKHE PEAKINH. XUMHIECKOe PaBHOBECHE.

CwMmemnenne xumudeckoro pasHoBecus. Ilpuniun Jle Ilarense.

Bona, eé ¢usuueckue cBoicTBa. JlnarpaMma COCTOSIHUS BOJIBI.

AHOManbHbIE CBOMCTBA BOJIbI, UX NMPUYUHA U POJb B IPUPOJE.

PactBopel. ['maparnas Teopust JJ.1. Menneneesa. TernoBsie 3¢ dekTs pacTBOpeHUsI.
PacTBOPUMOCTB TBEPBIX BEIIECTB B XKUAKOCTSX.

PacTBOpHMOCTB ra30B B JKUAKOCTSX.

KoHueHTpanus pacTBopos, €€ BUABL.

OcMoc, ocMOTHUYECKOe JaBIeHHe pacTBOpoB. 3akoH BaHT — ['odda a1t pacTBOPOB HEINEKTPOIH-TOB U AIEKTPOIHTOB.
IonmxkeHue naBneHHs HACBIMIEHHOIO Mapa pacTBOPUTENS HaJ pacTBOpPOM. 3akoH Payms mis pac-TBOPOB HERIEKTPOIMTOB

H 3JICKTPOJIMTOB.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

[ToBeilIEHNE TeMIIEpaTypbl KUIIEHUSI pacTBOPOB. 3akoH Payis /s pacTBOPOB HEANIEKTPOIUTOB U JIEKTPOJIUTOB.
[ToHmxeHue Temmneparypbl KpUCTaJUIN3allMH pacTBopa. 3akoH Payis 1 pacTBOPOB HEINIEKTPO-JIUTOB U DIIEKTPOJIHUTOB.
Teopust >1EKTPOIMTUUECKON TUCCOLIMAIIUH.

[Mpumennmocts 3akoHOB Bant — T'odda u Payns x pacTBopam 3J1€KTPOITUTOB.

CnaOble dIEKTPONIUTHI, UX AUccoUManus. 3akoH pazbasieHus OcTBaibaa.

CUIIbHBIC AJIEKTPOJIMTHI, UX AUCCOIUAIMS. AKTUBHOCTh MOHOB.

Peakninu MOHHOTO OOMEHAa B pacTBOpax DJICKTPOJIMTOB. Y CIIOBHUS HEOOPATHMOCTH PEAKIIHK.

DnekTponuTuieckas Aaucconuanys Boasl. HeilTpanbHble, KUCIbIe W IIEJIOYHBIE PACTBOPHI.

Bonoponnsiii nokaszarens. llkana pH, meroas! onpenenenus pH.

I'uaponus, ero KOJIMYECTBEHHbIE XapaKTePUCTUKU. 3aBHCHUMOCTH THJPOJIN3a OT KOHLICHTPALMUA M TEMIEpaTyphbl pacTBOpa.
I'mpponus comnei 1 ero BUIBI (Ha IpUMeEpe YpaBHEHHUH THIPOIN3a COOTBETCTBYIOIINX COJICH).

JucnepcHble CHCTEMBI, X KIacCH(UKaIMs MO arperaTHOMY COCTOSIHUIO (a3.

JlucriepcHbIe CHCTEMBI, X KIacCH(UKAIMS MO CTerneHH AuciepcHOCTH. CBOOOIHO- U CBSI3HOIMC-TIEPCHBIC CHCTEMBI.
Y CTONYNMBOCTE TUCTIEPCHBIX cHCTeM. DakTOphl CTaOMITU3AIMH JUCTICPCHBIX CHCTEM.

CopOnust 1 €€ BUIIBL.

Konnouansie pactBopsl. CTpoeHHE KOMJIOWAHON MHLENJIBL.

Koarynsiius KOJUTOMJHBIX PacTBOPOB U (aKTOPHI, €€ BHI3BIBAIOIINE.

Tunel OKUCIUTENHFHO-BOCCTAHOBUTENBHBIX PEAKIUi.

Peakniuu oxucnenus. BakHelme BOCCTaHOBHUTEIIH.

Peakiiuu BoccraHoBieHus. BaxkHeHIIIne OKMCIUTEIH.

OKHCIUTEITEHO-BOCCTAHOBHUTEIIbHAS IBOMCTBEHHOCTb.

DNEeKTPOXUMHYECKUE CUCTEMBI. DJEKTPOAHbIE MOTEHUUAIbl U Pl HAMPSHKEHUH METallIoB.

Koppo3sust MetansoB u ee BUIBL

MeTo/1bl 3alUTBl OT KOPPO3UH METAJLIOB.

[onsaTne xuMuUeckoil naeHTUQUKa. KauyecTBeHHbIE peaKkiuy Ha MOHBI.

CocraBneHue ypaBHEHHI OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAaKIUH, Peakiiii HOHHOro 00OMEeHa, THIPOIN3a Colel.

6.2. Tembl NUCBMEHHBIX PadoT

PacueTHO-rpaduueckas paboTa CTYJICHTOB OYHON (OPMBI 00YUEHHS

Pacuerno-rpadudeckas padora (PI'P) Ha Temy «Xumndeckue pacuaers». Llensio Bemmonaenus PI'P spnsercs 3akperieHne
TEOPETHUYECKHIX 3HAHUI, BBIHOCHMBIX Ha CAMOCTOSITEJIFHYIO pabOTy CTyICHTOB, TO3BOJISIOIINX OCBOUTH CHEIHATIBHBIC Pa3/IeIbl
JUCHUIIUHBL

Bemonnsercs PI'P ctynenToM HHINBHoYalbHO O] PYKOBOACTBOM IIPENOAABATEN BO BHEAYIUTOPHOE BPEMS, CAMOCTOSITENIBHO.
Cpok crauu 3aKOHUYEHHOH paboThI Ha IPOBEPKY PYKOBOJUTEIIO YKA3bIBACTCs B 3a7aHnu. [ocie mpoBepku U TOpaOOTKH YKa3aHHBIX
3ameuaHuii, pabora 3ammmmaercs. [Ipu MomoXKUTETPHON OLCHKE BBITOTHEHHON CTYICHTOM paboTe Ha TUTYIBHOM JINCTE pabOTHI
CTaBUTCH - "3aUTeHO".




6.3. ®oH/1 OLIEHOYHBIX CPEICTB

B Teuenne cemectpa npoBoasaTces 2 npomexyTounsix koHTposst (ITK1, ITK2), coctosmmx 13 BOIIPOCOB U 3a1ad, 0 IPOHAEHHOMY
TEOPETUYECKOMY MaTepHaly JeKIUI U IPaKTHUECKUX 3aHATHIL.

Mo mucummmae XuMus GopMaMy TEKyIIeTro KOHTPOJIS SBISIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3aaa4 1o npeICcTaBICHHbIM BapUaHTaM 3a1aHuil.
TKS - Bemonnenue PI'P.

6.4. IlepeyeHb BUIOB OIIEHOYHBIX CPEICTB

PacuetHo-rpaduyeckas pabora.

7. YHAEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1. Pekomenayemast 1uTepaTypa

7.1.1. OcHoBHAs1 JIMTEpaTypa

ABTOpBI, COCTaBUTENIN

3ariaBue

W3nmarenscTBO, TOI

JI1.1 | I'muaka H.JL OO6mas xumus: [ydaeOHOe TocoOue IS CTYACHTOB Mocksa: UnTerpan-Ilpecc,
HEXUMHYECKHUX CIEHATbHOCTEN BY30B] 2009
JI1.2 | I'munka H.JL 3amauu U ynpakHeHHs 10 o0Iell XuMuu: yaeOHoe mocodne Mocksa: KHOPYC, 2011
JI1.3 | Jlyranckas ML.A., XuMus: METOJMUYECKHE YKa3aHUS IO U3YUSHUIO Kypca U Hosouepxacck: , 2013
[Tanamosa O.10. BBINIOJTHEHHIO KOHTPOJIBHOM PaOOThI 1115 CTYAECHTOB 3a0YHOI
(hopmBI 00yUICHUS
JI1.4 | Jlyranckas U.A. Xumust: yaeOHoe mocodure [UIs CTYIEHTOB BCEX HAIPaBICHHIH | Hosouepkacck: , 2013
JI1.5 | Jlyranckas N.A., XuMus: METOJUUECKUE YKa3aHUS 110 U3YUEHUIO Kypca U Hosouepxkacck, 2013
IManamosa O.10., BBIIIOJTHEHHUIO KOHTPOJIBHOH PaOOTHI IS CTYACHTOB 3a0YHOM
ITarauueiaa E.B. (opmel 00yuenus HanmpasieHus 280700 "Texnochepras
6e3omacHOCTB"
7.1.2. Jlono/iHUTeIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3ariaBue WznarenscTBo, ros
JI2.1 | Pe3smxun B.W. XHUMHS: MHTEHCUBHBIN KypC IMOATOTOBKH K TECTUPOBAHUIO U Mumuck: TerpaCucremc, 2012
IK3aMeHy
JI2.2 |KpamenunaukoBa H. | Xumust: yueGHOe mocobue U1 caMOCTOSTENBHOH paboTsI 1 Homxkap-Omna: III'TY, 2013
I'., BunokypoBa P. 1. | mpakruyeckux 3aHATHI
JI2.3 | dpoBoBozosa T.U., Xumust: 1a00paTOPHBIA NPAKTUKYM JAJISl CTYIEHTOB BCEX Hosouepkacck, 2018
[Manamoga O.1O., HarpaBJICHUH
ITarauneaa E.B.
JI2.4 | Bapenuos B. K., XuMHSA : IEKTPOXUMHUUCCKIE POIECCHI I CHCTEMBL: yIeOHO- Hosocubupck: HI'TY, 2013
Cunuypuna P. E., METOANYECKOE Toco0ue
Typno E. M.
JI2.5 | AnmapueB A. 1., Xumus : COOpHUK 33J1a4d ¥ YIPAKHECHUN: YIeOHO-METOINIECKOES HoBocubupck:
KazakoBa A. A. nocobne HoBocubupckmit
roCy1apCTBEHHBII
TE€XHUYECKUN YHUBEPCHUTET,
2019
7.1.3. Metonuueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBo, ron
JI3.1 | Jlyranckas U.A., Xumust: COOPHUK 3a/1a TSI CAMOCTOSITEIIBHON PabOThI Hosouepxkacck: , 2008
Hpososo3ona T.U. ctynenToB crieruanbHocT 280401 - "Menuopanus,
pexynpTHBanys 1 oxpana 3emens", 280402 "IIpupogooxpanHoe
obycTtpoiictBo Tepputopuii” u 270104 - "T'TC"
JI3.2 | Jlyranckas N.A., X¥uMus: COOPHHUK 3a/1ad U CAMOCTOSTEINbHON paboTHI Hosouepxacck: , 2012
Jpososo3zosa T.H. cryznenros HanpasieHns 280100.62 «I[IpuponoodycTpoiicTBo 1
BOJIOTIOJIb30BaHME) Mpoduiieil «Mearopaius, peKyIbTHBALUS U
oxpaHa 3eMenb» 1 «IIpupomooxpanHoe 00ycTpoicTBO
TEPPUTOPUII»
JI3.3 | Jlyranckas .A., Xumus: COOPHUK 33149 TSI CAMOCTOSATEIIFHON pabOTHI Hosouepxacck, 2012
Jpososo3osa T.H., ctynentoB HanpasieHus 280100.62 «IIpupoaoodycTpoiCcTBO 1
[Tanamosa O.10. BOZIOTIOJIb30BaHKE» Mpoduiiel «Menmroparys, peKyJIbTUBALHS 1
oxpaHa 3emelns» u «[IprpomooxpanHoe 00ycTpoHcTBO
TEPPUTOPUII»
7.2. Ilepeuyennb pecypcoB HHGOPMALHOHHO-TETeKOMMYHUKANMOHHOI ceTu "HTepHeT"
7.2.1 MH()OPMAIMOHHO-CIIPABOYHBIC U IIONCKOBBIC http://www.chem.msu.su/rus/elibrary/

CHUCTCMBI

7.3 IlepedyeHb MPOrpaMMHOI0 o0ecedeHUs




7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cy6nunensuonnstit gorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «CodrJlaiin Tpeiia»
XP,7,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
732 Dr.Web®DesktopSecuritySuiteAntusupyc K3+ LY Tl'ocynapcTBeHHBIIN (MyHHIUNANBHBII) KOHTpAKT No
PITA06150002 ot 15.06.2021 r. Ha mepenauy
HEHCKITIOUNTEIBHBIX TIPaB Ha MCIIOIb30BAHUE IIPOTPAMM JUIS
SBM 000 «AWTH LIEHT»
733 Yandex browser
734 MS Windows XP,7,8, 8.1, 10; Cyonuuen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod¢rJlaitn Tpeiio»
7.3.5 Microsoft Teams [IpenocraBnsercs GecriaTHO
7.3.6 MS Office professional; Cyb6nuuensunonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiia»
7.4 llepeyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 basbr manaeix OO0 Hay4Hnas anekTpoHHasS http://elibrary.ru/
6ubmmoTexa
7.4.2 ba3zer ganasix OO0 "Tlpecc-Mudopm" (Korcymprant https://www.consultant.ru
+)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJINHBI (MOIY JIA)

8.1 2313 CrienanbHOE MOMEUICHHE YKOMIUIEKTOBAHO CIISLUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMH 00YYEHHUSI, CIy KaIllUMH JJIsI IPEICTaBICHIS HHOOPMAIIH OOJBIION ayTUTOPHH:
Habop neMoHCcTpalimoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mT., sxpan HacTeHHBIH — | WT.; Y4yeOHO-HarmsaAHBIC mocoOus — 15
wr.; Paboune mecra ctyneHToB; Pabodee MecTo mpernonaBatens.

8.2 2317 CrieraabHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICITHATU3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
CpeZicTBaMH O0yUEHUsI, CITYKAIIUMU [T TIpeCcTaBIeHus nHpopManuy ayauropun: Habop
JEMOHCTPAIMOHHOTO 000pyAOBaHHSA (TIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mr.,
npoekrop Acerx113PH — 1mT., 3kpan HacTeHHBIH — 1 WT.; Y4eOHO-HAMISAIHBIC TOCOOUI — 9 mIT.;
Jocka- 1 mit.; Paboune mecta cTyjeHToB; Paboduee MecTo mperoaaBaTeds.

8.3 2305 [TomemeHne yKOMIUIEKTOBAHO CIIEIIAATN3NPOBAHHON MEOETBI0 M TEXHUIECKUMH CPEICTBAMH
00y4YeHHUs, CITYKAIUMH IS TIPEICTaBICHUS HHPOPMAIIUH U OCHAIEHO KOMITBIOTEPHOW TEXHUKOU C
BO3MOYKHOCTBIO MOJKIIOYEHUS K CeTH «VIHTepHET» U 00ecTiedeHneM JOCTYIIA B AIEKTPOHHYIO
nHpopMannoHHo-o0pazoBarebHyto cpeny HUMU Jlonckoit TAY: Kommbiotepsl Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 mr.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHuTOp
OPTIQUESTQ — 2 mt.; Monutop Intel Celeron 430 — 1 mr.; Kadenpanpuas 6ubnuorexa;

Crosbl KoMIbIOTEpHBIE — 6 MIT.; Ctos-TyMO0a — 5 tiT.; Crynbs — 16 mr.; TeMmaTHUecKue TIaKaThl
—5mr.; Jlocka— 1 mr.; Paboume mecta cTyneHTOB; Pabodee MecTo mpenoaBaTes.

9. METOMYECKHUE YKA3AHUSA 1JIS OBYYAIOIIUXCS 11O OCBOEHUIO JUCIUIIJIMHBI (MOIYJIST)

1. INonoxenne o Texymel arrectannu obydaromuxcs B HUMU ITAY (BBexeHO B neficTBHe mpuka3oM aupexropa Nell9 or
14 uronst 2015 1.). / HoBouepk. nmx.-menuop. uH-T JJouckoi 'AY.-Dnexrpon. nan.- HoBouepkacck, 2015. - Pexxum goctyna:
http://www.ngma.su - 27.08.2016

2. XUMusl : METOOUIECKUE YKa3aHHMs I10 TTOJTOTOBKE K TEKyIleMy KOHTDPOJIIO 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. ITatauisiHAa ;
Hosouepk. unx.-menuop. uH-t Jlonckori AY. - HoBouepkacck, 2018.

3. 6. [Mamamosa, O.}O. Xumust: ¢6. 3amaq it caMm. paboThl ctyj. [Beex Hampasi.] / O. 0. llanamosa, T. U. JIpoBoBo30Ba ;
Hosouepk. unk.-menuop. ul-T Jlonckoit 'AY. - HoBouepkacck, 2018.
4.3. XuMHs : METOJMYECKIE yKAa3aHMs MO MOJArOTOBKE K TEKYIEMY KOHTPOIIO JJsl CTyISHTOB BceX HampasieHuid / HoBouepk.

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




11. IlOl'[OJIHEHI/Iﬂ U N3BMEHEHUS B PABOYEN ITPOT'PAMME

B pabouyro nporpammy Ha 2022 - 2023 y4eGHBI ro BHOCSTCS CJAEAYOINME AONOJHEHUS U H3-
MEHEHHS - OOHOBJIEHO M aKTYaJM3UPOBAHO COIEPKaHME CIEYIOIIMX Pa3Ae/oB U MOAPAa3/IeNoB paboyeii

IporpaMMel

8.3 CoBpemenHble NpodecCHOHANbHBIE (6a3bI H HHYOPMANMOHHBIE CHPABOYHbIE CHCTEMbI

ba3bl ganneix OO0 "IIpecc-Mupopm" (KoHcynb-

TaHT +)

Horosop Ne01674/3905 ot 20.01.2022 ¢ OOO
"[Ipecc-Undopm" (KoHcynbTaHT +)

ba3el nanHeix OO0 "PeruoHasbHbIH HHbOPMALH-
OHHBIM MHAEKC LINTUPOBAHUA"

BaHusa"

Horosop Ne HK 2050 ot 18.03.2022 ¢ OOO "Pe-
TMOHAJIbHBIA MH(OPMAIIMOHHBIA UHIEKC LIUTHPO-

ba3el nanHeix OOO Hay4ynas snexkrpoHHast 6ub-

JIHOTCKa

JIUIIeH3HOHHBI

ZIOrOBOP
13947/18016/2021 ot 07.10.2021 OOO Hayuysas
3JIEKTPOHHAs OHOIHOTEKA

Ne SIO-

basel manHeix OOO "T'pocc Cucrem.Mubopmanms

U peleHus”

Konrpakr Ne KPII-18510 or 06.12.2021 OOO
"I'pocc Cucrem.Uudopmanus u pemenus"

Ilepeuenn norosopos IBC o6pa3oBartensHoill opranmsanuu Ha 2022-2023 yu. rox

Yuebubiii Cpoxk nelicTBust JOKY-
HaumeHoBaHHe JOKYMEHTA € YKA3AHHEM PEKBH3HTOB
roj MEeHTa
Jlorosop Ne 501-01\20 06 oxazaHuu HHOOPMALKOHHBIX YCIyT
2022/2023 | 11O MPEOCTABIIEHHIO IOCTY T2 K 6a3oBoi komekuun «OBC ¢ 20.01.2020 r. o
VHuBepcurerckas 6ubnuoteka onnainy ot 22.01.2020r. ¢ 000 19.01.2026 r.
«HexkcMenua»
Jorosop Ne p08/11 Ha okazaHue yciayr Mo MpefoCTaBIeHHUIO 10-
CTyna K 3JeKTpoHHbIM u3aanuaM ot 30.11.2017 r. ¢ OO0 «Uz- ¢30.11.2017 r. mo
2022/2023 .
narenseTBo JlaHe» Pasmernienue BHYTPHUBY30BCKOM JIUTEPATYPEI 31.12.2025 r.
Joul'AY Ha nnardopme S5C Jlans
Jorosop Ne COB NeHB-171 1o pazmeieHuto Npou3BeeHUMH 1 c 18.12.2019 r. mo
npefocTaBieHHIo aoctyna K pasnenam ObC COb ot 18.12.2019 31.12.2022 r.
2022/2023 | r.c OO0 «3BC Jlausy C NOCIIEAYIOIIEH Tpo-
Jon.cornamenwne ot 24.06.2021 x [{or NeC3F NeHB-171 or JIOHTauueu
18.12.2019 . ¢ OO0 «3BC Jlanpy
2022/2023 ¢29.10.2019 r. mo
Jloroop Ne 11 oka3aHust yciryr OAHOCTOPOHHETO JOCTYMA K pe-
5 28.10.2020 r.
cypcaM Hay4HO-TeXHU4ecKo# oubnuorexu «PI'Y HedTr v rasa ¢ Hocae N
(HNY) umenn U.M. I'ybkuna» ot 29.10.2019 r. (Hedrerazosoe AYYOUICH TIp
JIOHTaLuen
1eJ10)
2022/2023 €27.04.2018 r. no
Jorosop Ne 48-11 Ha niepeady Npov3BeACHUS HAYKH M HEHUC-
OKOHYaHUs HEUCKITIO-
KJIFOYMTEIbHBIX IIpaB Ha €ro ucnosbp3oBaHuu ot 27.04.2018 r. ¢ VTCIEHELX. HaE HA
®TBHY «PocHUHTIM» P
NpOU3BeIeHHE
2022/2023 | Jorosop Ne 1310 ot 02.12.21 Ha oka3zaHHe YCIIyr MO MPeo-
CTaBJIEHUIO AOCTYIA K 3JIEKTPOHHBIM WU3JaHUSM KOJUIEK- ¢ 14.12.2021 r. mo
uui:«BerepuHapus U cenbcKoe X03sHCTBO - HMi3narenbeTBo 13.12.2026 r.
| Jlanby
2022/2023 | Jorosop Ne 1311 ot 02.12.21 Ha okazaHue yCIyT IO Mpeao-
CTaBJICHUIO AOCTYIIA K 3JIEKTPOHHBIM W3AaHUSM KOJUICKIUH: ¢ 14.12.2021 r. mo
«OKxoHOMHKA ¥ MeHeDKMeHT — M3parenscTBo JlamkoB 1 K» ¢ 13.12.2026 r.
000 «3BC Jlanp»
2022/2023 | [orosop Ne 2-22 ot 18.02.2022 r. ¢ OO0 «M3narenscTeo

Jlanb» Ha OKa3aHHE YCITyT I10 MPEAOCTABICHUIO HOCTYIA K
9JIEKTPOHHBIM M3JaHHAM KOJIEKLHH: «JlecHOe XO3sHCTBO 1
necourxeHepHoe neno — Mznarenscrea Jlans» ObC Jlanb u
OT/IEJIEHO Ha6 KHHUI U3 APYTHX Pa3fIelIoB.

¢ 20.02.2022 r. no
19.02.2023 r.




8.5 Ilepeuennr MEGOPMANHOHHBLIX TEXHONOTHH H HPOrpaMMHOr0 obecnedeHns!, HCIOIb3ye-

MBIX IPpH OC I].ICCTBJICHHK 00pa30BaTEILHOrO M ouecca

iiepen:em, MHUEH3HOHHE

f’lmarpaﬁmaom [ R e
i .. Pe , :nb .
_oGecnevemms \PW*;‘W"", i

vpma:wmero noxyuema :

ITporpammuas cuctema assi OOHapy)KEHUS TeK-
CTOBBIX 3aMMCTBOBAHHUH B y4eOHBIX U Hay4YHBIX
paborax «Antumardar. BY3y (uHTepHET-
BEpCHS);

Mopnyns «IIporpaMmHBIii KOMITIEKC MOKCKA
TEKCTOBBIX 3aMMCTBOBAaHHUH B OTKPBITHIX HCTOY-
HHMKAX CETH UHTEPHET»

JIHueH3HOHHLIH norosop Ne 4501 ot 13.12.2021 r.
AO «Antumnarvar» (¢ 13.12.2021 r. mo 13.12.2022

r.).

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7,8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

CyO6nuueH3uonHbI# qoropop Ne0312 or 29.12.2021 r.
AO «CodrJlaiin Tpetiny»

JlononHeHNs ¥ U3MEHEHUs paCCMOTPEHBI Ha 3acefanuu kadenpsl «27» susapst 2022 r.

BreceHHble 10nOMTHEHUS U W3MEeHeHus yTRepxkaato: «09» despans 2022 r.

JexaH ¢akxynbreTa

’ Denopsin A.B.

(MOAITHCH) (®.H.0)




