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1. OFbEM JUCIIMIIIMHBI B 3BAYETHBIX EJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIIUXCA C
IMPEIIOJABATEJIEM U HA CAMOCTOATEJIBHYIO PABOTY

43ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 42
caMocCTOsTebHas paboTa 84
4aCOB Ha KOHTPOJIb 18
PacnipenesieHne 4acoB TUCHUTIJIAHBI 0 CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henens 13 5/6
Bun 3anaruit vo | PO | VI PIT
Jlekuuun 14 (14 |14 |14
JlaboparopHsbie 14 (14 |14 |14
IIpakruueckue 14 (14 |14 |14
Wroro ayn. 42 142 |42 |42
KonraktHas padota |42 |42 (42 (42
Cawm. pabora 84 |84 |84 |84
UYacel Ha KOHTPOIIb 18 (18 [18 |18
HUroro 144 | 144 | 144 | 144
Bumbl KOHTpPONIS B cCeMeCTpax:
DK3aMeH 1 ceMecTp

PacuerHo-rpaduyeckas padora 1 ceMecTp




2. IEJIM OCBOEHMSI IUCLIUIIJIMHBI (MOJLY.J15T)

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

3. MECTO JUCHUTIIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | b1.0
3.1 | TpeGoBaHuUs K NpeBAPUTEIbHOIl IOATOTOBKE 00y4arolIerocs:
3.1.1 | 3uats:

3.1.2 -COBPEMCHHYIO MOZCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHUS; pCAKIITHOHHY O CIIOCOOHOCTH
BCHICCTB; ICPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKUCIIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTI/I(bI/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTEMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

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

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIIEPpUMCHTA

3.2 | JucumninHbl (MOAYJIN) M NPAKTHKH, VI KOTOPBIX 0CBOCHHE JaAHHOM IMCUMIIIMHBI (MO1YJIs1) HE00X0AUMO KaK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O0mmast 3KOJIoTHs

3.2.3 | O3HakoMHUTENbHAs IPAKTUKA

3.2.4 | I[louBoBeAcHNE

3.2.5 | ®dusuka

3.2.6 | I'eomorus

3.2.7 | I'eoskomorus

3.2.8 | Yuenne o chepax 3emin

3.2.9 | dusuka oxpyKaroleil cpeapt

3.2.10 | Xumus okpyxaromiei cpembl

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

3.2.12 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUH, JKUBOTHBIX 1 MHKPOOPTaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKMX MCCIIEIOBAHUI

3.2.15 | Hayuno-uccrenoBarensckast padota (HHP)

3.2.16 | CucteMHBbIH aHAIU3 U ONTUMM3ALUS PELICHUI

3.2.17 | TexHonoruueckas (MIPOEKTHO-TEXHOJIOTHYECKas ) IPAKTUKA

3.2.18 | Xumuueckue v HU3NKO-XUMHUIECKHE METO bl aHATH3a

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

3.2.20 | BonHslii peecTp

4. KOMIIETEHIIH OBYYAIOIIET OCSI, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUILINHBI
(MOJLYJIST)

OIIK-1 : Cnioco6eH pemiaTh TUNOBBIE 32124 NPOG)eCCUOHAIBHOM 1eATEJHLHOCTH HA OCHOBE 3HAHMII OCHOBHBIX 3aKOHOB
MaTeMAaTHYeCKHX M eCTeCTBEHHBIX HAYK ¢ MPUMeHeHHeM HH(OPMAIOHHO-KOMMYHUKAIMOHHBIX TE€XHOJIOTHii;

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

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




OIIK-1.3 : Brageet HaBBIKAMH IO UCIIOJIE30BAHHIO B IPOPECCHOHATHHON OCHOBHBIX 3aKOHOB MAaTEMAaTHUECKUX U
€CTeCTBCHHOHAYYHBIX JUCIUILUINH C TPUMEHEHHEM HH()OPMAITHOHHO-KOMMYHHUKAITHOHHBIX TEXHOIOTHHA

OIIK-5 : CriocoGeH y4yacTBOBATh B MIPOBeICHUM IKCIIEPUMEHTAJIbHBIX HCCIe10BaHU B NPodecCHOHAIBLHOM AeATeJbHOCTH;

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

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

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

IIK-7 : Cnioco6eH ucnoJib30BaTh OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHBIX TMCIHUIIUH, METOAbl MATEMATHYECKOI0 AHAIU3a
U MO/JeJTUPOBAHUS, TEOPETHYECKOr0 U IKCIIEPUMEHTATBLHOr0 HCCJIeJ0BAHMS NPH pPelieHnH NPodeccHoHaTbHBIX 3a1a4

IIK-7.1 : 3HaeT OCHOBHBIC MPUHIIUIIBI AHATU3A CUCTEM B 00J1aCTH MPOGECCHOHATBHOMN NEATSIEHOCTH

IIK-7.2 : YMeeT BBIMOJIHITh CTATUCTHYCCKYIO 00pabOTKy pe3yIbTaTOB SKCIICPUMEHTOB

I1K-7.3 : BaazmeeT ombITOM HCIIOIB30BAHNE HAYYHBIX 3HAHHM JJIs1 PEIICHUS] KOHKPETHBIX PO ECCHOHAIBHBIX 3a1a 3a1a4

IK-9 : Cioco6HOCTH NPUHUMATH Y4acTHE B HAYYHO-HCCJIEI0BATE/ILCKHX Pa3padoTKax Mo NpoguIio MoAr0TOBKH:
CHCTEMATH3HPOBATh HH(OPMALHUIO M0 TeMe HCCIeJ0BAHMIl, IPHHUMATH Y4acTHe B IKCIIePHMEHTaX, 00padaThIBaTh JaHHbIE

[TK-9.1 : 3HaeT OCHOBHBIC MIOHATHS HAYYHBIX HCCIICIOBAHIHA U METOIOJIOTHH, STAIBI IIPOBECHNS HAYIHBIX UCCIICIOBAHINA

[IK-9.2 : YMeeT BRIOHpATH U pealn30BBIBATH METOIBI BEICHI HAyUHBIX HCCICIOBAHU B TPOpECCHOHATIBHOI 00TacTH,
aHAJM3UPOBATh ¥ 0000IaTh pe3yIbTaThl HCCICIOBAaHNH, JOBOAUTH UX JI0 IPAKTUUECKON peann3anni

I1K-9.3 : Bnanmeet HaBbIKaMu 00pabOTKH, aHATH3a 1 0000IICHHUS Pe3yIbTaTOB HCCIICIOBAHUS

5. CTPYKTYPA U COAEPKAHUE AMCLOUILINHBI (MOAYJIST)

Kon HaumeHnoBaHne pa3neioB u Cemectp / | YacoB | Unaukatopsl | Jluteparypa | HutepaxT. [pumeyanne
3aHATHSA TeM /BUA 3aHATUS/ Kypc
Pa3zpeu 1. 1. OcHOBHBIE 3aKOHBI
XHMHH.
1.1 OnpeneneHre SKBUBAIEHTHO 1 2 OIIK-1.1 JI1.1J11.2 0
iMacchl MeTaia mooobeMy OIIK-1.2 JI1.3J12.1
BBEIJIETMBIIETOCS Bomoposa. /J1ab/ OIIK-1.3 J12.2
OIIK-5.1 JI2.3713.1
OIIK-5.2 JI3.2
OIIK-5.3 31

Paznen 2. 2. CtpoeHue aToma.

Ilepuoauyeckasi cucrema

ssemenToB JI.U. MeHnpaesneeBa.

2.1 Crpoenue aroma. CoBpeMeHHast 1 2 OIIK-1.1 JI1.1J11.2 0
MOJIEIb COCTOSIHHSI SJIEKTPOHA B OIIK-1.2 JI1.3J12.1
aToMe. DJIeKTPOHHbBIE 000JI0UKH B OIlIK-1.3 2.2
atome. KBaHTOBBIE UMCTA. OIIK-5.1 JI2.3713.1
ITpunnun [Maymu. [paBuno Xyxna. OIIK-5.2 JI3.2
Ilepuonnueckuii 3axkon JI.1. OIIK-5.3 91
MeHzeneeBa B CBETE
COBPEMEHHO! TEOPUHU CTPOCHHS
aToma.

/JTex/

2.2 Crpoenue atoma. XuMHYECKast 1 1 OIIK-1.1 JI1.1JI1.2 0
cBs13b. CTpoeHue aToMa U OIIK-1.2 JI1.3J12.1
CUCTEMaTHKa XMMUYECKUX OIIK-1.3 2.2
a1eMeHToB. [lepuonnyeckas OIIK-5.1 JI2.3J13.1
CUCTEeMa 3JIEMEHTOB U U3MEHEHHE OIIK-5.2 JI3.2
CBOWCTB 2J1EMEHTOB. THIIbI OIIK-5.3 31
XAMUYECKHX CBS3EH M UX
xapakrepuctuka. CTpoeHue u
CBOICTBa MOJIEKYJI
Mp/




Paznen 3. 3.Xumnueckast CBA3b M
CTpOEeHHE MOJIEKYJI.

3.1 XuMHYecKast CBSI3b M CTPOCHHUE OIIK-1.1 JIT.1JI1.2
MOJIEKY L. OIlK-1.2 JI1.3J12.1
Turbt XUMHUYIECKOU OIlK-1.3 J12.2

CBSI3H: KOBaJICHTHas, OIIK-5.1 JI2.3J13.1
HWOHHAs, BOJOPOJHAS, OIIK-5.2 JI3.2
Metaundeckas. CtpoeHue OIIK-5.3 €]
MoJieKyJl. BnusHue tuna
XUMHYECKOH CBS3M Ha
CBOIICTBA BEIIIECTB.

/JTex/

32 Crpoenue atoma. XuMu4eckas OIIK-1.1 JI.1J11.2
cBs13b. CTpoeHHE aTOMa U OIIK-1.2 JI1.3J12.1
CHCTEMATHKa XUMUYECKUX OIIK-1.3 J2.2
aneMeHToB. [lepuonuueckas OIIK-5.1 JI2.3J13.1
CHUCTEMa 3JICMEHTOB 1 H3MCHCHHE OIIK-5.2 JI3.2
CBOICTB 3JIEeMEHTOB. THIIBI OIIK-5.3 21
XUMHMYECKHUX CBSI3eH U UX
xapakrepuctuka. CTpoeHue u
CBOWCTBA MOJIEKYJI

Mp/
Paznen 4. 4.dHepreruka
XHMHYECKHX MPOLECCOB.

4.1 DHepreTuka XMMHUYECKUX OIIK-1.1 JI1.1JI1.2
TPOLIECCOB. XUMUYECKAS OIIK-1.2 JI1.3J12.1
KWHETHKa DHEepPreTu4ecKue OIIK-1.3 J2.2
3¢ EKThI XUMUYECKUX PEAKIHH. OIIK-5.1 JI2.3J13.1
BHyTpeHHss sHEpTHS U OIIK-5.2 JI3.2
sHTanbnuA. TepMoxumus. 3aKoH OIIK-5.3 21
I'ecca. Temnora o6pa3oBanms
XAMHYECKAX COSTUHEHUH.

[oHsiTHE 00 SHTPOITUH U SHEPTHU
I'm66ca. CkopOCTh XUMUYECKHIX
peakiuii, BIusSHUE Ha Hee
Pa3NuYHbIX (HaKTOPOB.
XUMHUYECKOE paBHOBECHE.

ITpunnun Jlellarense,
CMelleHne paBHOBecHsL. (A
KOHKPETHBIX CUTYyaLuil)

/JTex/

4.2 DHepreTuka XUMHYECKUX OIIK-1.1 JIT.1JI1.2
npoueccoB. Pacyer sHTANBINN OIIK-1.2 JI1.3J12.1
XUMUYIECKUX OIlK-1.3 J2.2
peaKIuii. OIIK-5.1 JI12.3J13.1

Mp/ OIIK-5.2 JI3.2
OIIK-5.3 21

43 OmnpeneneHne SHTAIBIUN PEaKIII OIIK-1.1 JI1.1 J11.2

HelTpanuzanuu /J1a6/ OIIK-1.2 JI1.3J12.1
OIIK-1.3 2.2
OIIK-5.1 JI2.3J13.1
OIIK-5.2 JI3.2
OIIK-5.3 91

Pa3nen 5. 5. Ckopoctb

XHUMHYECKHX peakuuii u

XHMHYeCKOe paBHOBeCHeE.

5.1 Kuneruka xummaeckux OIIK-1.1 JI.1J11.2
npouieccoB. Pacuer ckopoctu OIIK-1.2 JI1.3J12.1
XUMHUYECKHX peakuuid. [TpaBuio OIIK-1.3 J2.2
Banr-T'odda. [Mpuniun OIIK-5.1 JI2.3713.1
JlelllaTenbe, cMmelieHne OIIK-5.2 JI3.2
XHUMHYECKOTO PAaBHOBECHS OIIK-5.3 21

(pemieHNe CUTYAIMOHHBIX 33/1a4).

Mp/




52 CKOPOCTh XUMHYECKHUX PEaKIIH 1 OIIK-1.1 J1.1J11.2

XUMHUYecKoe paBHOBecue /J1ab/ OIIK-1.2 JI1.3J12.1
OIIK-1.3 J12.2
OIIK-5.1 JI2.3J13.1
OIIK-5.2 JI3.2
OIIK-5.3 31

Pa3znea 6. 6. Bona. Odmas

XapaKTepPUCTHKA PACTBOPOB.

6.1 Bopa. O6mmias xapakreprcTuka OIIK-1.1 JI1.1JI1.2
PacTBOpOB. OIIK-1.2 JI1.3J12.1
CriocoObI BEIpa)KEHHSI COCTaBa OIIK-1.3 J12.2
pactBopoB. PUBUKO-XUMHYECKHE OIIK-5.1 JI2.3J13.1
CBOICTBa pacTBOPOB OIIK-5.2 JI3.2

HEDJICKTPOJIUTOB u OIIK-5.3 21
AIIEKTPOITUTOB. 3akoH
Bant-T'odda u
Payns.(AHanu3 KOHKPETHBIX
CUTYyalui)
/JTex/

6.2 OO0m1ast xapakTepuCcTHKA OIIK-1.1 JI1.1JI1.2
pacTBOpoB. PacueT KOHIIEHTpaLuu OIIK-1.2 JI1.3J12.1
pactBopos /TIp/ OIlIK-1.3 2.2

OIIK-5.1 J12.3J13.1
OIIK-5.2 JI3.2
OIIK-5.3 31

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

3aJlaHHO# KOHIIeHTparuy. /J1ab/ OIIK-1.2 JI1.3J12.1
OIIK-1.3 2.2
OIIK-5.1 J12.3713.1
OIIK-5.2 JI3.2
OIIK-5.3 €|

Pazpnen 7. 7. PactBopsl

JJIEKTPOJINTOB.

7.1 PacTBOpBI 3JEKTPOTUTOB. OIIK-1.1 JIT.1JI1.2
DNEKTPOTUTHYECKAS OIIK-1.2 JI1.3J12.1
muccormanyst. Kimaccuguxarms OIlIK-1.3 2.2
3JIEKTPOJIUTOB. TeopHs CUIIbHBIX OIIK-5.1 J12.3J13.1
3JIEKTPOJIUTOB. 3aKOH pa30aBiIeHUS OIIK-5.2 JI3.2
OctBanbna. ['maponus coneit OIIK-5.3 21
/JTex/

7.2 CBoiicTBa pacTBOpPOB. OIIK-1.1 JI.1J11.2
Konnurarusueie cBoiicTBa OIIK-1.2 JI1.3J12.1
pacTBoOpoB (perieHue OIIK-1.3 J12.2
CUTYaIlMOHHBIX 33]1a4). OIIK-5.1 JI12.3J13.1
/Mp/ OIIK-5.2 JI3.2

OIIK-5.3 31

7.3 Peakiuu B pacTBOpax OIIK-1.1 JIT.1JI1.2
3JIEKTPOJIUTOB. OIlK-1.2 JI1.3J12.1
/T1ab/ OIIK-1.3 2.2

OIIK-5.1 J12.3J13.1
OIIK-5.2 JI3.2
OIIK-5.3 31

7.4 CBoiicTBa pacTBOpPOB. OIIK-1.1 JI.1J11.2
KomnuraruBHele cBoCTBa OIIK-1.2 JI1.3J12.1
pacTBopoB (perieHue OIIK-1.3 J12.2
CUTYaIlMOHHBIX 33]1a4). OIIK-5.1 JI2.3713.1
/Mp/ OIIK-5.2 JI3.2

OIIK-5.3 31

Paznen 8. 8. ucnepcusbie
CHUCTEMBbI U KOJIJIOUIHBbIC
PacTBOpHI.




8.1 JucriepcHble CHCTEMBL. 1 2 OIIK-1.1 J1.1J11.2
Krnaccudukanus o creneHu OIIK-1.2 JI1.3J12.1
JUCIIEPCHOCTH U arperaTHOMY OIIK-1.3 J2.2
cocrosiHuto. KomnonaHsie OIIK-5.1 JI2.3J13.1
pacTBOpHbI. AncopOiust OIIK-5.2 JI3.2
KOJIJIOUTHBIX PacTBOPOB, OIIK-5.3 21
o0pa3oBaHHE MUIIEILTHL.

Koarynsamus xomnounnos. /JIex/

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

OIIK-1.2 JI1.3J12.1
OIlIK-1.3 2.2
OIIK-5.1 JI2.3713.1
OIIK-5.2 JI3.2
OIIK-5.3 21

Pa3znes 9. 9. OkucianrebHO-

BOCCTAHOBHUTEJIbHbIE PEAKIIHH.

OcCHOBBI 2J1eKTPOXHMMHUH.

9.1 OCHOBBI JJIEKTPOXUMHH. 1 2 OIIK-1.1 JIT.1JI1.2
CraHgapTHBIE JIEKTPOIHBIC OIIK-1.2 JI1.3J12.1
MOTEHUXAJIBI METAJIOB. OIIK-1.3 J2.2
DAEKTPOXUMHUYECKUH psijt OIIK-5.1 JI2.3J13.1
HaIpsDKCHUH METAIJIOB. OIIK-5.2 JI3.2
l'anpBaHMYECKUE SIIEMEHTHI. OIIK-5.3 21
Koppo3zus metamnos. 3ammra oT
KOPPO3HH.

DNEKTPOIHn3.
/JTex/
9.2 Peakiun oxucienus- 1 2 OIIK-1.1 JI1.1JI1.2
BoccTaHOoBJIeHUs /J1ab/ OIIK-1.2 JI1.3J12.1
OIlIK-1.3 J2.2
OIIK-5.1 J12.3J13.1
OIIK-5.2 J13.2
OIIK-5.3 91
9.3 OCHOBBI  3JIEKTPOXUMHH. 1 2 OIIK-1.1 JIT.1JI1.2
CocraBieHue OIlK-1.2 JI1.3J12.1
OKHMCITUTEIIbHO- OIIK-1.3 .2
BOCCTaHOBUTEJIBHBIX PEaKIUH. OIIK-5.1 JI2.3J13.1
DNEKTPOJIN3 PacIIaBOB U OIIK-5.2 JI3.2
pacTBOpoB OIIK-5.3 21
Mp/
Paznen 10. 10. Xumuueckas
uaeHTHUKANNA

10.1 N3yueHne TeopeTHIecKux 1 41 OIIK-1.1 JI1.1 J11.2
BOIIPOCOB, BBIIIOJTHEHUE OIIK-1.2 JI1.3712.1
TEOPETUYECKUX 3a/laHHi, pelIeHue OIIK-1.3 2.2
3amad. /Cp/ OIIK-5.1 JI2.3J13.1

OIIK-5.2 JI3.2
OIIK-5.3 21
Pa3zpen 11. 11. KommiekcHbIe
coelMHeHUsl

11.1 N3yueHne TeopeTHIecKux 1 43 OIIK-1.1 JIT.1JI1.2
BOIIPOCOB, BHITIOJTHEHHE OIIK-1.2 JI1.3712.1
TEOPETUYECKUX 3aaHUH, pEIICHUE OIIK-1.3 J12.2
3amad. /Cp/ OIIK-5.1 JI12.3J13.1

OIIK-5.2 JI3.2
OIIK-5.3 21
Paznen 12. 12. Kontpoasb

12.1 IloaroroBka kK UTOrOBOMY 1 18 OIIK-1.1 JI1.1 J11.2
KOHTPOJIIO OCBOCHHUS AUCIUIIIIMHBI OIIK-1.2 JI1.3J12.1
B (hopMe dK3aMeHa. /DK3aMeH/ OIIK-1.3 2.2

OIIK-5.1 J12.3J13.1
OIIK-5.2 J13.2
OIIK-5.3 31

6. ®OH/I OHEHOYHbIX CPEJICTB




6.1. KoHTpOJILHBIE BONPOCHI M 3aJaHUS

IIpu ocBoeHMM TUCIUILIMHBI IPEyCMOTPEH IPOMEKYTOUHBIM X UTOTOBBII KOHTPOJIb 3HAHUH CTYACHTOB.

Tekyuiuii KOHTPOJIb 3HAHWUI TPOBOJIUTCS B COOTBETCTBUU C [lo0xKeHHeM o TeKylel aTTectauu o0ydaroniuxcs ot 15 mast 2024r.
Texymas arrecTanus B popMme 0auTbHO-PEHTHHTOBOH cucTeMs! (Haiee - BPC) mpumMensieTcs At 00y9alomuxcst O94HOH (OPMEI
o0yueHHs.

B pamxax BPC ycnieBaeMocTs 00y4aromuxcst Mo Kax 0! JUCHUIINHE OLIEHUBAIOT CIIEAYIOLUINE BUIbI KOHTPOJIS: TEKYIIUI KOHTPOJIb
(TK), npomexxytounsiii koHTpois (I1K), aktuBHOCTE (A) 1 nToroseiid kKoHTpoib (MK). Cnaga 3adera/sx3aMeHa 00s3aTeNIbHA TIPH
JKEJIAaHUH 00YJaIOIIerocs MOBBICUTH UTOTOBBIN PEUTHHTOBEINA OAJIT WITH €CJIN CTyAEHT He Habpan o BPC MuHNMansHOE KOJIHYIECTBO
6ayos (51 6amn).

[Tepuoauunocts nposenenus TK u I1K:

- TEKyIIUH KOHTPOJb — 3 32 CeMecTp;

- IPOMEXKYTOUYHBIA KOHTPOJIb — 3 3a ceMecTp.

ITpu ocBOEHUH AUCIMILIUHBI IPEAYCMOTPEH TPOMEKYTOUHBIH U HTOTOBBIA KOHTPOJIb 3HAHUI CTYIEHTOB.

Texymuit KOHTPOJIb 3HAHUIT IPOBOIUTCS B COOTBETCTBHH ¢ [lomokeHneM o TeKyIuei aTrectanun ooydaromuxcs ot 15 mas 2024r.
Texymas arrectanus B popme 0auTbHO-PEHTHHTOBOH cucTeMs! (fanee - BPC) mpuMensieTcs At 00y9aiomuxcst O94HOH (hOpMEI
o0yueHus.

B pamkax BPC ycrieBaeMoCTb 00y9aromixcst M0 Kask0H JUCIUILIMHE OLCHUBAIOT CIEAYIOINE BHIbI KOHTPOJIS: TEKYIU KOHTPOIIb
(TK), npomesxxytounstit kKoHTpois (1K), aktuBHOCTE (A) 1 nToroserit kKoHTpois (MK). Cnaua 3adera/sx3aMeHa 00s3aTeNIbHA TIPH
JKEeJIAaHUH 00YJaIOIerocs MOBBICUTH UTOTOBBIN PEUTHHTOBBIN OaJT MIIH €ClIU CTyAeHT He Habpan no bPC MuHNManbsHOE KOJIHYECTBO
6amtoB (51 6amn).

Iepuonuunocts nposeaenus TK u IIK:

- TeKyLIU{ KOHTPOJIb — 3 3a CEMECTD;

- IPOMEXKYTOUHBIH KOHTPOJIb — 3 3a ceMecTp.

ITpu ocBOEHUM AMCIMILUIMHBI IPEAYCMOTPEH TPOMEXKYTOUHBIA U HTOTOBBIA KOHTPOJb 3HAHHUHN CTYIEHTOB.

Texymuit KOHTPOJIb 3HAHUIT IPOBOIUTCS B COOTBETCTBHH ¢ IlomokeHneM o TekyImeit aTrectarun odydaromuxcs ot 15 mas 2024r.
Texymas arTecTanus B popme 6aIbHO-pEHTHHTOBOH cucTeMs! (ganee - BPC) mpumMensieTcs st 00y9aromuxcst O4HOH (hOpMEI
0o0y4eHus.

B pamxax BPC ycnieBaeMocTs 00y4aronuxcs 1Mo KaXx 1ol TUCIUILINHE OIICHUBAIOT CIIEYFONIHE BHBI KOHTPOJIS: TEKYIIH KOHTPOJb
(TK), npomesxytounstit koHTpois (I1IK), aktuBHOCTE (A) 1 nToroeri koHTpois (MK). Cnaua 3adera/sx3aMeHa 00s3aTeIbHA TIPH
JKeJIaHUK 00yYaroIerocs NOBbICUTh UTOTOBBIA PEHTHHIOBBIN Oalyl MJIH €Clii CTyIeHT He HaOpas o bPC MUHHMaNbHOE KOJIUYECTBO
6amtoB (51 6amn).

INepuomuunocts nposeaenus TK u IIK:

- TEeKyIIHH KOHTPOJIb — 3 3a ceMecTp;

- IPOMEXKYTOUHBIH KOHTPOJIb — 3 3a CeMEeCTp.

TEKYIIMI KOHTPOJIb Ne 1 (ot 6 10 10 6amioB);
BAPUAHT Ne 1

1. PaccunTtaTh 5KBUBaJICHTHYIO MAcCCy CJIEIYIOIINX COeIUHEHUI:
H3BO3, NaH2PO4

2. 1 T ABYXBaJIGHTHOTO METaJIIa BLITECHSET U3 PacTBOpa
MezHoM conu 2,61 T Meau. Beruucinute S5KBUBaIEHTHYIO

U aTOMHYIO MacChl 1 HA30BUTE METaJLJI, €CJIU SKBUBAJICHTHAS
Macca Menu paBHa 31,8 r/mMoJb.

BAPUAHT Ne 2

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMINX COCUHEHHUIL:
P205, CaOHNO3

2. BeluucnuTe 5KBUBAJIEHTHYIO MAacCy METallIa, €CIU €r0 OKCUL
conepxut 19,66 % xucnopona.

BAPUAHT Ne 3

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMNX COeUHEHHUIL:
Fe(OH)2, Ba(NO3)2

2. 10 r MeTansa BBITECHSIOT U3 KUCIOTHI 5,6 11 BOJOpO/a,
M3MEpEHHOro npH H.y. HailTu skBUBaneHTHY10 Maccy MeTalia.

BAPUAHT Ne 4

1. PaccuntaTh SKBUBaJCHTHYIO MacCy CICIYIOIINX COCIHUHCHUIL:
PbS, CuOHCI

2. OmnpenenuTe SKBUBAJICHTHYIO Maccy MeTallia, eciu

ero coequHEHHE ¢ GTOPOM comepkuT 87,5 % meranna.
DKkBUBaJIeHTHas Macca ¢pTopa paBHa 19 r/MoJb.




BAPUAHT Ne 5

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIUHCHHUI:
Si02, K2HPO4

2. "3 2,4 r metanna nonyueHo 4,8 r cyiabduaa Metania.
DKBUBAJICHTHAs Macca cepbl paBHa 16 r/monb. Haiinure
SKBHUBAJICHTHYIO MacCy MeTajuia.

BAPUAHT Ne 6

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:
Ca(OH)2, Al2(SO4)3

2. IIpu pacTBopenuu B kuciore 11,9 r meTaiia BeIACIUIOCH
2,24 n BogOpOIa, M3MEPEHHOTO IpH H.y. Ornpenenure
SKBUBAJEHTHYIO Maccy MeTajuia.

BAPUAHT Ne 7

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:
HNO3, Fe(NO3)3

2. OmHO U TOXKE KOJIMYECTBO METaJlla pearupyer 0e3 ocraTka

¢ 0,4 r xkucnopoaa u 0,8 npyroro snementa. Haitnure
9KBUBAJICHTHYIO MaccCy 3JIEMEHTA.

BAPUAHT Ne 8

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:
NH4Cl, MgOHBr

2. Ha neitrpanuzanuro 19,6 r kucnorsl Tpedyercs 16 ¢

ruapokcuaa HaTpus. ONmpeaennTe SKBUBAJICHTHYIO MAcCy KHCIIOTHL.

BAPUAHT Ne 9

1. PaccunTtaTh 5KBUBaJICHTHYIO MacCy CJIEIYIOIINX COeTUHEHU:
H2S04, NaHSi03

2. IIpu cxxurannu 1,8 r TpeXBaJIEHTHOTO MeTalia MoJay4YeHo 3,4 r
ero okcuna. Haliure SKBHBaJICHTHYIO M aTOMHYIO MAacChl MeTaa.

BAPUAHT Ne 10

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:
Zn(OH)2, FeSO4

2. Onpenenute SKBUBAICHTHYIO Maccy Metaiuia, 0,12 r koroporo
BBITECHSIOT U3 KUCIOTHI 112 M Bogopoja, U3MEPEHHOTO MpH H.y.

TEKYILUNA KOHTPOJIb Ne2 (ot 6 10 10 6amnos);

BapuanT No 1

1. HanmmmTe ypaBHEHUS peakiyii B MOJIEKYISIPHOH  HOHHO-MOJIEKYJIIPHOH (opMe:
a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S0O4 —

2. Hanmmmre ypaBHEHHS peaKiiiii B MOJIEKYIIPHOH M HOHHO-MOJIEKYJISIPHOH (opme.
VYkaxxute cpeny pactsopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2§S + HOH —

Bapuant Ne 2

1. Hanmmmre ypaBHeHHs! peakuuid B MOJICKYJIAPHOH U HOHHO-MOJIEKYIIIpHOI (hopMme:
a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl —

2. Hanmmure ypaBHEHHS peaKiiiii B MOJICKYJIIPHOH ¥ HOHHO-MOJIEKYJISIPHOH (hopMme.
Vkaxxute cpeny pactBopa u pH:

a) CH3COOK + HOH —




0) FeBr2 + HOH —
B) (NH4)2CO3+ HOH —
Bapuant Ne 3

1. Hanmmute ypaBHEHHS peaKiuii B MOJIECKYISIPHOH M HOHHO-MOJIEKYIISIpHOI (hopme:

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

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

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

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuanr Ne 4

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

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI —

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

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

Bapuanr Ne 5

. Ykaxure cpeny pactBopa u pH:

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

a) Na2SO4 + BaCl2 —

6) KCN + HCl —

B) (NH4)2S04 + KOH —

2. Hanmimure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOi! (hopme
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuant Ne 6

. Ykaxure cpeny pacrsopa u pH:

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

a) FeCI2 + Na2S —

6) CH3COOK + H2S04 —

B) CaCO3 + HNO3 —

2. Harmummre ypaBHEHHS Peakifii B MOJIEKYJISIPHOIM U HOHHO-MOJIEKYJISIpHOI (hopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

BapuanT No 7

. Ykaxure cpeny pactBopa u pH:

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

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S0O4 —

B) H2S + KOH —

2. Hanmmmure ypaBHEHHS peaKiiiii B MOJICKYIISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

Bapuant Ne 8

. Ykaxwure cpeny pactBopa u pH:

1. Hannmwmre ypaBHEHHS PEaKIHii B MOJIEKYJISIPHOW M MIOHHO-MOJIEKYJIAPHOH (opme:

a) H2SO4 + BaCI2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Hanmmure ypaBHEHHS peakiiii B MOJICKYJISIPHOH U HOHHO-MOJICKYJIIpHO#T (hopme
a) NH4CN + HOH —

6) FeCl3 + HOH —

B) K2CO3 + HOH —

Bapuanr Ne 9

. Ykaxure cpeny pactBopa u pH:

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

a) CuSO4 + NaOH —

6) NaOH + H2SO4 —

B) CaCO3 + HBr —

2. Hanummre ypaBHEHHsI peaKMii B MOJIEKYISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme

. Ykaxure cpeny pactBopa u pH:




a) KNO3 + HOH —

6) CrCI13 + HOH —

B) (NH4)2SO4 + HOH —

Bapuant Ne 10

1. Hannimre ypaBHEHHs PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:
a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2SO4 + NaOH —

B) HI + KOH —

2. Hanumure ypaBHEHMsI PEAKIHi B MOJICKYISIPHOW M HOHHO-MOJICKYJIApHO# opMme. YkakuTe cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCl2 + HOH —

TEKYHII/H?T KOHTPOJIb Ne 3 (ot 6 no 10 6amioB)
BAPHUAHT Ne 1
Makxkc.6amn
Ha ocHOBaHHMHM 3NIEKTPOHHBIX YPaBHEHUI PacCTaBUTh KO3 PUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb
a) NaBr + PbO2 + H2SO4 —PbS0O4 + Na2S0O4 + Br2 + H20
6) CI2 + KOH — KCI + KCI103 + H20
Onpezenute THIT IPUBEICHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINI

BAPUAHT Ne 2
Makc.6amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUM PaCCTaBUThH KOG (DHUITHCHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEIE
a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20
6) K2S03 — K2S04 + K2S
Omnpeenure TAI MPUBEICHHBIX BBIIIE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PE-aKIIUii

BAPUAHT Ne 3

Maxc.6amn
Ha ocHOBaHMM 3J€KTPOHHBIX YPaBHEHUH PacCTaBUTh KO3()(DUINCHTEHI, YKa3aB OKUCIUTENb i BOCCTAHOBUTEIb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20
0) I2 + KOH — KIO3 + KI + H20
OnpeﬂennTe THUI IPUBEACHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pe-aKI_lI/If/'I

BAPHAHT Ne 4
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPABHCHUHN PACCTABUTH KO3()(DUIIMCHTHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

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

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

BAPUAHT Ne 5
Makc.0amn
Ha ocHOBaHHMM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINUCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

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

BAPHUAHT Ne 6
Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3(D(DUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

a) H2S + HIO3 — S + 12 + H20
6) KC103 + HCI — CI2 + KC1 + H20

OHpeﬂeJ’II/ITC THI MTPUBEACHHDBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX pe-aKIII/Iﬁ

BAPUAHT Neo 7
Makc.6amn




Ha ocHOBaHHNM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(HUINCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

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

BAPHUAHT Ne 8
Makc.0amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUM PaCCTaBUThH KOG DUITHECHTHI, yKa3aB OKUCIMTENb i BOCCTAHOBHUTEIE

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

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

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

a) KMnO4 + HCIl — CI2 + MnCI12 + KCl + H20
6) HCIO3 —ClIO2 + HCIO4 + H20

OHpC}IeJ’II/ITC THII IPUBCACHHBIX BBIIIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pe-aKI.[PIﬁ

BAPUAHT Ne 10
Makc.0amn
Ha ocHOBaHHM 37€KTPOHHBIX yPaBHEHUH PacCTaBUTh KO3()(DUINUCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

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

[TPOMEXXYTOYHBII KOHTPOJIb Ne 1 (ot 9 10 15 6asios);

Bapuant Ne 1

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (hopMyiy 3nemenTa Ne 85. HazoBuTe 3TOT 3/leMEHT U yKaXkKHTe, B KaKOM HEepHOJE,
TpyIIe ¥ NOATPYIIIEe OH HAXOAUTCS, K KAKOMY CEMEMCTBY OTHOCUTCS M Ha KAKUX SHEPIeTHUECKHX YPOBHSIX U MOLYPOBHSAX
HaXOJATCS €r0 BaJICHTHBIE 3JICKTPOHBI.

2. UYro Takoe o- u 7- cBsA3u? M300pa3uts reoMeTpuyeckyo cxemy obpazoBanus Moiekyn H2 m N2. CkoJbko ©- U 7- CBSI3eH
B TUX MOJIEKyJax?

3. TemoBoit addexr peakimu C(k) + 2 N20(r) — CO2 (1) + 2 N2(r) paBen + 560 k/[>k. Berauciauts cTaHaapTHYIO
sHTaNBMUI0 o0pazoBanus N20, eciu AHCO?2 (1) = -393, 5 x/]x/Monb.

4. Kak crnenyer n3MeHHUTh AaBJIeHUE Ta30BOM CMECH Ui TOTO, YTOOBI YBETHMYUTHh CKOPOCTh PEAKLIUHU 2802 (1) + 02 (r)
— 2S03 () B 27 pa3?

5. BeranennTs TeMnepatypHbId K03()(GUINEHT CKOPOCTH PEaKIWH, €CIIH MPH MOBBIIICHUH TeMmepa-Typsl Ha 40 °C peakius
yckopsiercs B 16 pas.

6. Kak cMecTuTh BIEBO paBHOBECHE PEAKIHU

N204 (r) [1 2NO2 (1) — 184,6 kJ[x?

Bapuant Ne 2

1. CocTaBbTe MOJHYIO AIIEKTPOHHYIO (hopMyiy Hoa U rpadHUuecKyio cXeMy pacipeesieHus €ro JIeKTPOHOB 0
BHepFeTI/I‘-IeCKI/IM quﬁKaM B HOpMaJ'IBHOM nu B036y)KZ[eHHOM COCTOSAHUAX. Ka]( BJIUSICT CTCIICHDb B036y)KI[CHI/I$I BHGKTPOHOB 1710)1a Ha
€ro BaJICHTHOE COCTOSHHUE?

2. Kakue Tumel Xumuyeckoi CBsi3u UMEIOT MecTo B Moiiekynax CO2, Cl12? M300pa3uTh reoMeTpude-ckoe CTpOeHUE
MOJIEKYJI U CXEMBI IIEPEKPBIBAHUSI SJICKTPOHHBIX 00JIAKOB.
3 Paccuntats sHTaNbmMIO 00pa3oBanmsa HCI, ncxons n3 TepMOXMMHYIECKOTO ypPaBHEHUS

4 HCI (r)+ O2(r) =2 H20(1) + 2 CI12(7),

ecin AHx.p. = -114,2 xJl)x, AHH20(r) = -241,8 xJI>x/M0ib

4. Kak u3zmenurcst ckopocts obpatHoi peaknuu N2 (1) + O2 (1) [1 2NO (r), ecnu yBeNMYNThH aBJICHUE B 2 pasa, a
TeMIIepaTypy OCTaBUTh IOCTOSIHHOU?

5. Kak u3MeHHTCSl CKOPOCTh peakimu mpu noHmwkeHnu Temmnepatypsl ¢ 80 °C no 50 °C, ecnu TeM-niepaTypHbIit
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6. B KakoM HampaBJICHUM CMECTHTCS PABHOBECHE PEaKLIUH
2CO (1) + 02 (1) [1 2CO2 (1) — 566 JIx
a) IIpY MOHIKEHUN TEMIEePaTyphl;
0) npu MOHKEHUU JAaBJICHUA?
HarnmmmTe BbIpaXkeHHEe KOHCTAHTBI PABHOBECHUS 3TON PEaKIUH.

BapuanT Ne 3

1. Kak m3MeHSIoTCs CBOICTBA p- 3JIECMEHTOB C YBEIWYECHHEM 3apsIOB slep UX aTOMOB:

a) B IIpejieTiax JaHHOTO Ieprofa; 0) B mpeaenax JaHHo! rpynisl. OTBET MPOMLIIOCTPUPOBATH MIPU-MEPAMH.

2. Kak oOpasyetcs nonHas cBsizb? Kakue sneMeHTHI criocoOHBI ee 00pa3oBbiBaTh? [IpuBecTH mpu-Mephl.

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

4. Kak uzmenurcst ckopocts npsmoii peakiuu 2CO (1) + O2 (1) [J 2CO2 (1), ecnu AaBIeHUE B CUCTEME YBEJIUYUTH B 4

paza?

5. Brranennts TeMnepatypHbI K03 GUINEHT CKOPOCTH PEaKUHH, €CIM MpH MOBHIIIeHHH Temmepa-Typsl ¢ 10 °C mo 70 °C

CKOPOCTb PeaKIMK Bo3pocia B 729 pas.

6. Kaxumn M3MEHEHHSIMU TeMIEpaTyphl, AABICHHUS M KOHIEHTPALMU IIPOJIYKTOB PEaKIMU MOXKHO CMECTHTh PaBHOBECHE B

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

Bapuant Ne 4
1. Kakne anmeMeHTHI IepHoIuYecKol CHCTEMBI TIPENCTABIIIOT CO00T caMbIif aKTHBHBIN METaJlUl M CaMBIil aKTHBHBIHA
HemeTaun? JlaTh 0OBSICHEHUS U COCTaBHUTH MTOJHEIE 3JICKTPOHHBIE ()OPMYJIBI 3THX SJICMEHTOB.
2. Nzobpas3uts crpykrypubie Gopmyinsl coeaunennii K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTelle-HU OKUCIEHHOCTH
SJIEMEHTOB B 3TUX COeMHEHUAX? Kakue TUIIBI XUMHYECKHX CBA3EH UMEIOT MECTO B UX MOJEKyIax?
3. BbramcnnTh, CKOJIBKO TEIUIOTH BBIACIUTCS MPH 00kure | kT Cynbduma MUHKA IO PEaKINH:

27ZnS (x) + 302 (r) = 2Zn0 (x) + 2502 (1), AH° =-943,6 x/]x
4. Bo ckomnbko pa3 3amennutcs npsimas peakius  3H2 (r) + N2 (r) [J 2NH3 (r) €CJIM JJaBJICHHE B CHUCTEME ymaJieT B 2
paza?
5. Ha ckompko rpagycoB Hajgo YBEIHYHTH TEMIIEPATypy, YTOOBI CKOPOCTh PEAaKIIMU BO3pocia B 27 pa3, eciu
TeMIepaTypHbId KOAQPHUINEHT CKOPOCTH PEAKIUU paBeH 37
6. B xakoM HampaBlIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

2CO (r) 1 CO2 (r) + C (1) — 172,5 x/Ix
a) TIpH MOBBIIICHUH JAaBICHHUS;

0) pu MOHMXEHUU TEMIIEPATYPHI;

B) NIpH NOBbIIIEHNH KoHLIeHTpauuu CO2?

Bapuant Ne 5

1. W300pa3utk pacrpeaeneHue 3JIeKTPOHOB MO KBAHTOBBIM sSYeHKaM B aToMax aproHa, Kaiblws, docdopa.

2. [IpuBecT mpUMep MOJEKYIBI C Sp2- THOPUAN3AIUEH AIEKTPOHHBIX 00JIakoB. Kakol yroia Mexmy CBSA3SMH B dTOU
Mornekyne? 300pa3uTh ee IpOCTPAHCTBEHHYIO CXeMy

3. Ornpenenuth SHTANBNNI 00pa3zoBaHus CS2, ucxons U3 ypaBHEHHS

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

4. Kak u3MeHHTCSl CKOPOCTh peaKIuu 2NO (1) + CI2 (r) [1 2NOCI (1) MpU yBEIMYEHUU KOHLEH-Tpauuu NO B 2
paza?

5. Kak u3MeHuTcst ckopocTh peakiuu Ipu nosblmeHun temunepaTtypsl ¢ 0 °C no 50 °C, eciu TeMm-niepaTypHbIi
KOd((PUITHEHT CKOPOCTH peaKuu paBeH 37

6. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

N2 (r) + 02 (1) [1 2NO (1), AH®° > 0
a) MY NOBBIIICHUU TEMIIEPATYPHI;
0) mpy MOHKEHUU AAaBIICHHUs?
Hanumute BeIpayKeHHE KOHCTAHTHI PABHOBECHS ATON PEaKIUH.

Bapuant Ne 6
L. BasieHTHBIC 37IEKTPOHBI aTOMOB 3JIEMEHTOB OIMCHIBAIOTCS (POPMYIIaMH:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH JIEMEHTHI X COCTaBBTE MOJHEIE HJICKTPOHHBIC (POP-MYIIBI HX aTOMOB.
2. ITpuBecTH mpUMepHI MOJIEKYN BEIIECTB, B KOTOPHIX aTOMBI COCMHSUINCH ObI KOBAJICHTHOM IOJISIPHOI M HETIOJISPHOMN
CBsI3b10. 1300pa3uTh CXeMbI CTPOCHHUS ITHX MOJIEKYIL.
3. Berancnuts sHTanenmio obpasoBanus nponana C3H8 ucxons U3 ypaBHEHHUs €ro cropaHus

C3HS(r) + 502(t) = 3CO2(r) + 4H20(1), AHx.p. = -2043,9 Ik,
eciim AHCO2(r) = -393, 5 x/Ix/monb, AHH20(r) = -241,8 x/I)x/Monb:
4. Paccuuraiite ckopocts xumuyeckoi peakiu  2NO (1) + O2 (r) — 2NO2 (r), eciu KOHIICHTpa-IIMU BEIECTB
cocraBisttot: [NO] = 0,02 monb/i; [02] = 0,03 Mois/it;
[NO2]=0,01 monb/n
5. BoruncnuTh TemnepatrypHblid K03(pQUIUEHT CKOPOCTH peakuuH, €I NpH MOBBIIIEHUH TeMmie-paTypsl Ha 30 °C




CKOPOCTH peakuuy Bo3pocia B 64 pasa.

6. Kakumn M3MEHEHHSIMU TEeMIIEpaTyphl, AaBICHHUS U KOHIEHTparuu [O2] MOXKHO CMECTHTb BIIPABO PaBHOBECHE PEAKIINH
2802 (r)+02(r) 12803 (r)+Q?

ITPOMEXXYTOYHBII KOHTPOJIb Ne 2 (ot 9 10 15 Gasios);

Bapuant Ne 1

1. [laiiTe ompeneneHue pacTBopa, pacTBOPUTENS, PACTBOPEHHOTO BemecTsa. OnpesiesuTe pacTBOPU-TEIb U PaCTBOPEHHOE
BEILIECTBO B pacTBOpE, ITOIyIeHHOM IpH cMenmBanuy: a) 100 T Boxasr u 200 T caxapa; 6) 200 r Bogs! n 100 1 aneToHa.

2. Kak obecrieunts ycioBus, 3amemnstomue ruaponn3? Kak yckoputs ruaponu3?

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

4. PactBop, B 200 M1 koTOporo Haxoautcs 3 T Heanekrponura, obnanaer npu 20 0C ocmorndeckuMm nasienueM 500 klla.
Omnpenenure MOJIEKYISIPHYIO MacCy BEIeCTBa.

5. Ha ckonmbKko rpagycoB HOBBICHTCS TeMIlepaTypa KureHus Bofbl, ecau B 300 T Boasl pacTBoputh 27 T rimtoko3sl COH12067?
DOymnockonuieckas konctanrta Boasl E = 0,52 °C.

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

KaXylyrocs crenens gucconranuu Na2CO3 B atoMm pactBope. Kpuockonuueckas koHcTanra Boasl K = 1,86 °C.

Bapuant Ne 2

1. Kak u3Mensiercss pacCTBOPUMOCTh Ia30B B XKUJKOCTAX C MOBBIIIEHUEM Temieparypsl? C MOBbIIIE-HUEM J1aBICHUS?

2. Uro Takoe 3IEKTPOIUTHUYECKass AUCCOIMAINSA M KaK 3aBUCHUT TOT HpOIecC OT HOHU3HUPYIOIEH CHUIBI PAaCTBOPUTEINS H
XapaKkrepa XUMHYECKOI! CBSI3H B MOJIEKYJIE JJIEKTPOIUTa?

3. Yemy paBHBI KoHIeHTparu noHoB H+ m OH™ B pacTBopax, pH xotopsix paseH: a) 2,0; 6) 7,0; B) 11,07

4. Bbruucinuth 0OCMOTHYECKOE JABIECHUE pacTBOpa, cogepxauiero B 1,4 11 63 r rmoko3sl C6H1206 mpu 0 °C.

5. BorunciuTh Temneparypy KpuUCTaJUIM3allid pacTBopa, coxepxkaimero 20 r caxapa C12H22011 B 400 r BoxsI.
Kpunockonmnueckas koncranra Boasl K = 1,86 °C.

6. PactBop, conepxkammii 2,5 r NaOH B 200 r Boxs! kurnut nipu temneparype 100,31 0C. Haiigute nmst sToro pactsopa

u3oToHnueckuit ko3dpunuent. EH20=0,52.

Bapuant Ne 3

1. Kak mpupoaa pacTBopuTeNs U pacCTBOPEHHOTO BEUIECTBA BIUSIOT HA pacTBOPUMOCTH? B kakoMm pacTBopuTesie — BOJAE MU
OcH30J1e — OyAyT Jy4Ilie pacTBOPATHLCS aMMHaK U cepoyriepon CS2?

2. JlaiiTe onpeneneHus CIEeIyIOINM TePMHUHAM: 3JIEKTPOIUTHIECCKAs ANCCONMANNS, IICKTPOIUTHI, HEICKTPOIIHTHL,
KaTHOHBI, aHHOHBI. [IprBeauTe MpUMEpPHl COOTBETCTBYIOIINX BEIIECTB.

3. Ornpenenuth koHueHTpanuo nonoB OH™ B 0,01 M pacrBope ruapokcuna ammonuss NH4OH, ecnu Knuce = 1,77 « 10-5.
4. Haiitn ocmotnueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O03, mpu 27 °C.

5. Beruuciute Temneparypy 3amep3aHus pactsopa, conepxamero 20 r caxapa C12H22011 B 400 r Bogsr. KH20=1,86

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

Bapuant Ne 4

1. Uro Takoe AuarpaMMa cOCTOSHUSI Bojbl? KakoBO arperaTHO€ COCTOSHHE BOJBI PU cleayro-umx ycinosusax: a) T = 293 K,
P =100 kIIa; 6) t =50 °C, P =200 ITa?

2. UYro Takoe KOHCTaHTa Jaucconuanuu? Kak cBs3aHa KOHCTaHTa AWCCOIMAIMU CIA0BIX SJIEKTPOIUTOB CO CTEIICHBIO MX
Jucconyuanuu?

3. Haiitu crenens auccounanyy cepoBOAOPOIHON KHCIOTHI Mo mepBoii crynenu B 0,1 M pac-TBope, ecnu KOHCTaHTa
JIMCCOLIMAIINY JIJIsl 3TOM cTyneHu pasHa 1,1+10-7.

4. [Ipu 0 °C ocmoruueckoe aasneHue pactBopa caxapa C12H22011 paBuo  3,55105 ITa. Cxonp-kK0 TpaMMOB caxapa
coxepxurcs B 1 11 pactBopa?

5. ITpu xaxoif mpubausuTensHO Temneparype Oyner kunetb 40 %-Helid pacTBop dTHIOBOrO cnupra C2H50H B Bone?
D0ysumockonmuIeckas KoHCTanTa Bojbl E = 0,52,

6. PactBop, cogepxxamuii 4 r K2CO3 B 250 r Boxel, 3amep3aet npu -0,520C. Haiinute 11 3TOro pacTBopa M30TOHUYECKUI

koa¢ppurment. KH20=1,86

Bapuant Ne 5

1. [Tpu 0aMHAKOBBIX JIM TEMIIEpaTypax KUISAT M KPUCTAIUIM3YIOTCS pacTBopuTens u pacTBop? Chop-mymupyiite
COOTBETCTBYIOIINE 3aKOHBI.
2. UYro Takoe M30TOHWYECCKHH KOA(PQUIMEHT N KaKk OH CBS3aH CO CTENEHBIO JIHCCOIHMAIMN JIEKTPO-JIHTA M YHCIOM HOHOB,
Ha KOTOPBIE pacrafacTcsi B BOJHOM PAacTBOPE €ro MoJIeKyia?
3. Koncranta auccoumarnuu oprodochopHoit kucnorsl H3PO4 no nepsoit crynenu pasHa 7,11¢10-3. IIpeneOperas
JUCCOLMalUel 0 APYTUM CTYIEHSAM, BBIYUCINTh KOHLIEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTHI.
4. [Ipu kakoif TemmepaTrype 0OCMOTHYECKOE JaBJeHHE pacTBopa, coaepxkamero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nmocturHer 2,84¢105 I1a?
5. KaxkoBa temmieparypa KUmneHHus pacTBOpa HEdJIEKTpoJuTa, coaepxkaniero 3,01+1023 Monekynn B TUT-pe BOIbI?
D0ymmockonuieckas KoHcTanTta Boabl E = 0,52 °C.
6. [pu xaxoii Temmeparype Oyzner kumeth 1| m pactBop NaCl, ecnu crenens auccounanuu NaCl pasaa 84%?. EH20=0,52

Bapuant Ne 6




1. INepeuncnure ¢usmueckue cBoiCTBA BOABL Kakue 3 3THX CBONWCTB aHOMaNbHBI? B ueM mpHuMHA MX aHOMATBHOCTH H
KaKoBa pojib aHOMaNUH BOJbI B Ipupoje?

2. UYro Takoe CTENeHb NUCCOIMAINN M KaK OHA 3aBHCHT OT KOHIIEHTPALUH pacTBopa’?

3. Bo ckombko pa3 xoHmeHTpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonbmre, uem B 1 H. pactBope H2S04 (o =
51 %)?

4. Paccuntarh MOJNEKYJSIPHYIO MacCy HEIJIEKTPOJIUTA, €CIIM B 5 J1 pacTBOpa COAEPKUTCA 2,5 T' HEDJIEK-TPOJIUTA, a
ocMoTrdeckoe nasieHue 3toro pacteopa mpu 20 °C pasuo 0,32+105 Ila.

5. Ha ckombKko rpagycoB HOBBICHTCS TeMIepaTypa KureHus Bofbl, eca B 300 T Boasl pacTBoputh 27 T miitoko3sl COH1206?
DOymnockonuieckas kouctanta Boasl E = 0,52 °C.

6. PactBop, coxepxkammii 1,7 T xmopuaa nuHka ZnCl2 B 250 r Bojbl, KpucTamuuayercs: mpu temme-parype -0,230C.

Omnpenenure KaxyIryocs creness qucconuanun ZnCl2 B stom pactsope. KH20=1,86
Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpai 15 Gamnos

- OIIEHKA «XOPOII0» BEICTABIAETCS CTYICHTY, €Cli OH Habpan 12 GarmoB

- OLIEHKA «YyJIOBJIETBOPUTENEHOY BRICTABIIACTCA CTYICHTY, €CJIM OH Habpain 9 6amtoB

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYACHTY, €CIIM OH Habpain MeHee 9 Gauios.

IIpomexxyTO4HBIN KOHTPOJIb 3 — BeinoiHeHue PI'P

PacuetHo-rpaduueckas padota (PI'P) na temy «Xumudeckue pacuetbi». [{enbro BeimonHeHus PI'P sBisi-eTcst 3akperuienne
TEOPETUICCKUX 3HAHNH, BHIHOCHMBIX HA CAMOCTOSATENBHYIO PaboTy CTYJCHTOB, TO3BOJISIONIIX OCBOUTH CIEIIUATBHBIC Pa3/IeIlbl
JUCIUTUTHHBL.

Bormpocs! 1u1s mpoBeieHus TpoMeXKyTOYHOIT aTTectaruu B hopme sx3ameHa (MK):

1. OCHOBHBIE 3aKOHBl XUMHHU: 3aKOH COXPAaHEHUsI MAacChl U 3HEPIHHU, 3aKOH IIOCTOSHCTBA COCTABAa, 3aKOH KPaTHBIX
OTHOIICHMH, 3aKOH YKBUBAJICHTOB.

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

3. Ilepuonuueckuii 3axoH U nepuoguueckas cucrema [I.M1. Menneneesa. Ilepuonbl, Ipymnnsl U NOA-IPYIIIbI NEPUOIUUECKOI
cucteMbl. CBsI3b CTPOEHHS aTOMA C TOJIOKEHUEM 2JIEMEHTOB B IEPUOANYECKOM CHCTEME.

4. Crtpoenue atoma. [locrynater bopa.

5. KBanToBbIe uncna, nx GU3NIECKUl CMBICII.

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

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

9. Tumel XUMHUECKON CBSA3U, UX OCOOEHHOCTH.

10. XuMHYecKas CBsi3b U €€ OCHOBHBIE XapaKTEPUCTHKH.

11. KoBanenTHas xumudeckas cBsA3b, €€ pa3HOBUIHOCTH. MeTon Bal€HTHBIX CBA3CH.

12. Crnioco6b1 00pa3oBaHus KOBaJCHTHONH XUMHUYECKOH CBS3H.

13. I'mOpuau3amys aTOMHBIX JIEKTPOHHBIX OpOuTaNei u €€ BUJIBI.

14. INonsipHOCTE XUMUYECKON CBS3H. DNEKTPUUYECKUH MOMEHT AMIIONSA MOJIEKYJIBI.

15. HonHas cBs3b, €€ ocobennoctd. CTerneHb HOHHOCTH CBS3H.

16. BonoponHast cBs3b, €€ 0COOEHHOCTU U BIHMSHHUE Ha CBOMCTBa BEILECTB.

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

18. BHyTpeHHss SHEeprus U SHTANBNHA. DHepreTudeckue dPPEeKTsl XUMHUUSCKUX MPOIIECCOB.

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

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

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

22. BausHIe npupoAbl pearupyroIuX BEIIeCTB U TEMIIEPaTypbl Ha CKOPOCTh XUMHUIECKOH PeaKIiH.

23. BnusHue kaTanu3aTopa Ha CKOPOCTb XMMHUECKON peakuuu. MeXaHu3M JeHCTBUS KaTalau3aTopa.

24. OO6parnMele 1 HeOOpaTHMBIE XUMHYIECKHE PEAaKINH. XUMHUIECKOe PaBHOBECHE.

25. CMmemenue xumuueckoro papHosecus. IIpunnun Jle [aTense.

26. Bopa, e€ ¢usnueckue cBoiicTBa. JlnarpaMma COCTOSIHUSI BOJBI.

27. AHOMasbHbIE CBOWCTBA BOABI, MX MPUYUHA U POJb B MPHUPOJE.

28. Pacrtopsl. 'mapataas teopus [[.J1. Menneneea. TenoBeie 3¢h(eKTs pacTBOpEHNS.

29. PacTBopuMOCTh TBEpABIX BELIECTB B KUAKOCTSX.

30. PacTBOpHMOCTB ra30B B JKUAKOCTSX.

31. KonuenTpanust pactBopoB, €€ BUJBI.

32. OcMoc, 0CMOTHYECKOE JaBIeHHE pacTBOpoB. 3akoH BanT — ['odda a1t pacTBOPOB HEINEKTPOIH-TOB U IIEKTPOIUTOB.
33. INonmxkeHue naBleHHs HACBIMIEHHOTO Tapa pacTBOPUTENS HaJA pacTBOpPOM. 3akoH Payms mmst pac-TBOPOB HEIEKTPOIUTOB
U 3JIEKTPOJIUTOB.

34. IoBblIeHNE TEMIIEPATYphl KUIIEHUsT paCTBOPOB. 3aKOH Payiis nist pacTBOPOB HERJIEKTPOIIUTOB U AIIEKTPOIUTOB.
35. INoHmwkeHne TeMnepaTypsl KpUCTAIIH3AHMKA PACTBOpA. 3aK0oH Paymst 1 pacTBOPOB HEINEKTPO-IHTOB U 3JIEKTPOIUTOB.
36. Teopust ANEKTPOTUTUUECKOR AUCCOLUALIUY.

37. IMpumennmocts 3akoHOB BanTt — ['odda u Payns x pacTBopam 35I€KTpOITHTOB.

38. CrnaOble 3NEKTPONIUTHI, UX AUCCOUMANus. 3akoH pazOasieHuss OcTBaibaa.

39. CuJIbHBIE DJIEKTPOJIMTHL, UX JUCCOUUAIMS. AKTUBHOCTh HOHOB.




40. Peakiiuu nMOHHOTO OOMEHa B pacTBOPAaxX AJIEKTPOIUTOB. Y CIOBHA HEOOPATHUMOCTH PEAKIIHH.

41. OnekTponuTUyeckas Auccouuanus Bojsl. HelTpanbHble, KUCIbIE U MIENOYHBIE PACTBOPHI.

42. Bonoponusiii nokaszarens. lkana pH, merons! onpenenenus pH.

43. I'mpponus, ero KONMYEeCTBEHHBIE XapaKTePUCTUKHA. 3aBHCHMOCTH THAPOIN3a OT KOHIIGHTPAIMU M TeMIEPaTypsl pacTBoOpa.
44. I'uaponus coneit u ero BuAbI (Ha MpUMeEpe YpaBHEHUH T'MAPOIN3a COOTBETCTBYIOIIUX COJIEH).

45. JlucrepcHble CHCTEMBI, UX KIACCH(UKALUs 110 arperaTHOMY COCTOSTHHIO (a3.

46. JlucniepcHBIE CHCTEMBI, X KITacCH(UKAIMA 110 CTENeHU IuciepcHOCTH. CBOOOMHO- W CBA3HOAWC-TIEPCHBIE CHCTEMBI.
47. YCcToHYMBOCTh JUCHEPCHBIX cHCTeM. DaKTOPhl CTAOMIM3AUH AUCTIEPCHBIX CUCTEM.

48. CopO1ust 1 €€ BHIIBI.

49. Komnonnnsie pactBopsl. CTpoeHHE KOJJIOUTHOW MHIIEIUIHI.

50. Koarynsamnus KOJUIOMIHEIX PacTBOPOB M (haKTOPHI, €€ BBI3BIBAIOIIUE.

51. Tunel OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIUi.

52. Peaxuyu oxucnenus. BaxHeilme BOCCTaHOBUTEIN.

53. Peaxuun BoccraHoBneHus. BaxHeHne OKUCIUTENN.

54. OKHCIUTETLHO-BOCCTAHOBHUTENbHAS TBOMCTBEHHOCTD.

55. ONEeKTPOXUMUYECKUE CUCTEMBI. DNEKTPOAHBIE TOTEHIMANB] U Pl HANPSKEHUH METallIoB.

56. Kopposust meTanioB u ee BUIBL.

57. MeToabl 3aUTEl OT KOPPO3UU METAILIOB.

58. [onsatue xumuueckoil naeHTuukanuu. KayecTBeHHbIE peakuuy Ha UOHBI.

59. CocraBiieHHE YpaBHEHHH OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIMi, peaKkiuii HOHHOTO 0OMEHa, TMAPOIIN3a COJEH.

6.2. TeMbl NUCbMEHHBIX PadoT

PacuetHo-Trpadudeckas paboTa cTyIeHTOB 09HOH (GopMbI 00yUdeHNUS

PacuetHo-rpaduueckas pabora (PI'P) na Temy «Xumudeckue pacuers». Llensto BermonHeHus PI'P sBiseTcs 3akperuieHrne
TEOPETUUECKHUX 3HAHUH, BBIHOCHUMBIX Ha CAMOCTOSITENBHYIO PabOTy CTYACHTOB, HO3BOJISIOIMX OCBOUTD CIICUAIbHBIC Pa3/ielIbl
JVCITUTIIAHEL.

Bemonnstiercs PI'P cTyqeHTOM HHANBHIYAIBHO 110 PYKOBOJCTBOM IIPETIOJABATENs BO BHEAY JUTOPHOE BPEMSI, CAMOCTOSTEIBHO.
Cpok caun 3aKOHYEHHOW pabOThl Ha MIPOBEPKY PYKOBOJMTEIIO YKa3bIBAeTCs B 3a1aHKU. [locie mpoBepKu U 10pabOTKH YKa3aHHBIX
3amevaHui, pabora 3ammiaercs. [Ipu nonoxuTenbHO OLEHKE BBIOIHEHHOH CTYJEHTOM padoTe Ha THTYJIEHOM JINCTE PaOOTHI
CTaBUTCA - "3a4TeHO".

6.3. Ilpouenypa oueHnBaHus

Petitunrosstii 6am1 no BPC 3a paboTy B ceMecTpe M0 JUCHUIIIMHE He MOXeT npeBbiath 100 6amtos (min 51):
S=TK+IIK+ A

Pacnpenenenune komudecTBa OayIIOB IS MOTYUICHHUS 3a9€Ta WIH DK3aMeHa:
TK+IIK ot 51 10 85; A ot 0 10 15.

Ecnm npn n3yyeHn# AUCIMIUIMHGI yaeOHBIM TUTAHOM 3aIUIaHHPOBAHO BhITIONHEHKE pedepaTa, PI'P, kypcoBoro mpoexra (paboTsl),
TO JUIs1 MX OolleHKH BbiAensieTcs oauH [1K. Takue Bunpl paboT onenuBarotes oT 15 1o 25 6amnos.

Craava paboT, 3aITaHIPOBAHHBIX YYCOHBIM ITAHOM, SIBIISCTCS 00SI3aTEIIBHBIM 3JICMEHTOM, HE3aBHCHUMO OT KOJIMYECTBA HAOpaHHBIX
6amtoB o npyrum Bugam TK u ITK.

HezaBucumo ot pe3ynbraToB npeasiayiero stana koHTpodst B cemectpe (TK mnu I1K), oGyvaromuiics gomyckaercs K
CIENYIOUIEMY .

Ecnu oby4atomumiicst B KOHIIE ceMecTpa He Ha0pal MUHHMaIbHOE KOJIm4ecTBO O0aiioB (51 6amt), To st Hero o0s3aTeNbHbIM
CTaHOBSITCS:

- TIK — PI'P / kypcoBoii ipoekT (pabota) / pedepart, 3amIaHIpPOBAHHbIA y4eOHBIM TIaHOM. ECIIN NpH HM3y4YeHUH JUCIUTUTHHBI
y4eOHBIM IUTAHOM HE YCTAaHOBJICHO BBHIIOJHEHHE BEIMICTICPEUHCICHHBIX paboT, TO BEIomHseTcs oauH [1K, mpemmoxxeHHbIi
npernoaBareieM (HampuMep, YCTHBIM WM THCEMEHHBIN ompoc, pedepart, TECTUPOBAHUE H T.I1.);

- UK — cngaua 3aueTa win 3Kk3aMeHa, B CPOKHU, YCTAaHOBJICHHBIE PAaCIMCaHUEM IPOMEXYTOUHOH arTectaiuy. OueHuBaHue
MPOX3BOIUTCS IO MATHOAITBHON IIKaie. B BemoMocTH B rpady « DKk3aMeHAIIOHHAS OIIEHKa» BBICTABIISICTCS OI[CHKA IO
pesynbraram UK.

MaxkcumanbHoe Kon4ecTBo 0amio 3a PI'P / kypcoBoii poekT (paboTy) / pedepar, 3ariaHUpOBaHHBIN YIeOHBIM IIIAHOM PaBHO 25
(min 15). Ilepecyer 6aIoOB B OIEHKY 10 IMIATHOAIUTFHOM IIKaJIe BEIIOIHAESTCS 10 Tabuuie 1.

Ta6muua 1 — Ilepecuer 6amoB 3a pedepar, PI'P, kypcoBoii mpoekt (paboTy) 1o 5-Tu 6aibHOI IIKaje
Petitunrosenii 6an  OueHka o 5-Tu OaJbHOM IIKalie

25-23 OTan4HO

22-19 Xopoio

18-15 Y 10BIIETBOPUTEIILHO

<15 HeynosnerBoputensHo

Kpurepun oueHKH ypoBHs c(hOPMUPOBAHHOCTH KOMIICTCHIIMIT U BBICTABICHUS 0a/LIOB 3a pedepaT, pacueTHO-TpadHuecKyto padoTy,
KYpPCOBYIO paboTy (IIPOEKT): COOTBETCTBHE COJIEPKaHUs paOOTHI 331aHNI0; TPAMOTHOCTh M3JI0KEHHS M Ka4eCTBO OpOpMIICHHS
paboTHI; COOTBETCTBIE HOPMATUBHBIM TPEOOBAHMUAM; CAMOCTOSITEIIFHOCTE BBITOJHEHHUS Pa0OTHI, TITyOHNHA TPOpabOoTKN MaTepraa;




UCTIONB30BaHNE PEKOMEHIOBAaHHON U CIIPABOYHOI TUTEPaTyphl; IPABMIIFHOCTD BBITIOJIHEHHBIX PACYETOB U IpaHuecKoil uacTy;
000CHOBAHHOCTb U JIOKa3aTEIbHOCTh BBIBOJIOB.

Jns pacdyera HTOTOBOM OLIEHKH MO AUCIUILTHHE HEOOXOAMMO UTOTOBBIE OaIbI (S) MepeBecTH B MATHOAIBHYIO KAy C
HCIIOJIb30BAaHUEM TAOIULIBI 2.

Tabnuma 2 — [lepecueT UTOTOBBIX 0AITOB JUCIUIUTMHEI TI0 5-TH OaIbHOM MIKae
PeliTunroBsiii 6amn

(MTOTOBBIA OasT MO AUCIUILIUHE) OreHka 1o 5-Tu OajbHOW IIKaie
86-100  OtnmuHO

68-85 Xopomuio

51-67 Y 10BIIETBOPUTENBHO

<51 HeynosnerBopurensHo

HWrorossrit kouTpoas (MK) npoBoautcs B popme 3adera miu sk3aMeHa. OleHUBaHNE IPOU3BOIUTCS 10 5-TH OaNbHOM HIKae.

Ornenka cOpMUPOBAHHOCTH KOMITETCHIIUH Y OOYJaIONIMXCs M BHICTABJICHHUE OIICHKH IO AUCITUTLTAHE BEIETCS CICTYIONIHM
00pa3oMm : IS CTYAEHTOB OYHOH (POpMBI 00yUSHHS UTOTOBAS OIICHKA MO AUCIUILTHHE BhIcTaBisieTcs mo 100-6amisHol cucreme,
3aTeM MEPEBOIUTCS B OLIEHKU «OTIUYHOY, «XOPOILIO», «yJOBIETBOPUTEILHOY, «HEYOBIETBOPUTEILHOY / «3aUTEHO» U «HE
3a4TEHO; TSI CTYICHTOB 3a09HOW M OYHO-3a09HOM ()OPMBI 00YUEHHS OLCHUBACTCS MO MATHOAIUTEHOH [IKAJIe, OLICHKAMH
«OTJIMIHOY, «XOPOIIIOY, KyIOBIECTBOPUTEIHLHOY, «HEYTOBIETBOPUTEIHLHOY / «32UTSHO» WU «HE 3aUTCHOY.

Bricokuii ypoBeHb OCBOCHUS KOMIIETEHIINH, HTOTOBAsI OIIEHKA M0 JUCHUTUINHE «OTINIHO» WK «3a4TeHo» (86-100 Gansos):
r1yOOKO U MPOYHO YCBOUJ MIPOrPaMMHBIN MaTepuall, HCUePIbIBAIOIIE, T0CAE10BATENbHO, YETKO U JIOTUYECKU CTPOIHO ero
U3Jaraer, yMeer

TECHO YBSI3BIBATH TEOPHUIO C MMPAKTHUKOM, CBOOOHO CIIPABISIETCS C 3a1a4aMU, BOIPOCAMH U IPYTUMH BUIAMU IPUMEHEHUS 3HAHUH,
pUYeM He 3aTPyAHAETCS ¢ OTBETOM NPH BUIOU3MEHEHUH 3a/laHHi, HCIIONb3YET B OTBETE MaTepual yueOHOM IUTEpaTyphl,
NPaBHJIHHO 00OCHOBBIBACT NPHUHATOE PEIICHHE, BIaJeeT PA3HOCTOPOHHUMH HaBBIKAMH W IIPHEMaMU BBIITOJTHEHUS PAKTHYECKUX
3aga4d. CHCTEMHO U IUTAaHOMEPHO paboTaeT B TEUCHHUH CEMECTpA.

[ToBbIIEHHBIH YPOBEHb OCBOSHHUSI KOMIIETEHIIMI, HTOTOBAs OLIEHKA 110 TUCIMIUTMHE «XOPOLIO» WIIH «3auTeHo» (68-85 GamioB):
TBEPJI0 3HAET MaTepHall, FPaMOTHO U IO CYLIECTBY M3JIaraeT ero, He A0MycKas CyLIeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOIIPOC,
MPaBUIIBHO MTPUMEHSIET TCOPETHUCCKHE TIOJIOKEHUSI TP PEHICHUH MPAKTUIECKUX BOIPOCOB U 3aJ1a4, BIIaJIceT HEOOXOIUMBIMU
HaBBIKAMH U TIPHEMaMH WX BBIMOJTHEHUSI. CHCTEMHO M TUIAHOMEPHO pabOTaeT B TEUSHUU CEMECTpa.

IToporoBelii ypoBeHb OCBOEHHSI KOMIIETEHLIMI, HTOrOBas OLIEHKA MO AUCHUILTUHE «YAOBIETBOPUTEIBHO» MU «3auTeHO» (51-67
0aJIOB): MMEET 3HAHMS TOJIBKO OCHOBHOTO MaTepuaa, HO He YCBOMJI €ro JAeTalleH, TOMyCKaeT HETOYHOCTH, HEJOCTATOYHO
MIpaBUIIbHBIE (YOPMYITHPOBKH, HAPYIICHHS JIOTHIECKOH IMOCIIEIOBATEIEHOCTH B U3JIOKEHHUH MIPOTPAMMHOTO MaTepHaa, NCIbITHIBACT
3aTpyAHEHUs IPH BBIITOJTHEHUH MPAKTUIECKUX PadoT.

[ToporoBslii ypoBeHb OCBOCHHS KOMIICTCHIIMI HE C(DOPMHUPOBAH, UTOTOBas OIICHKA T10 TUCIUILIHHE «HEYIOBICTBOPUTEIBEHOY UITH
«He 3a4TeHOo» (MeHee 51 Oamna): He 3HAaeT 3HAYUTENBHOM YacTH IPOrPaMMHOTO MaTepHaia, IOMyCKaeT CYIIeCTBEHHbIE OIINOKH,
HEYBEPEHHO, C OOJBIINMH 3aTPyIHEHUSIMH BBHITIOTHSET MPaKTHIeckre padoThl. Kak mpaBuiio, olieHkKa «HEyIOBIETBOPUTEILHOY
CTaBUTCS CTyJIEHTaM, KOTOPbIe HE MOTYT MPOJOKUTH 00yueHre 6e3 JOMOTHUTENbHBIX 3aHATHI M0 COOTBETCTBYIOIIEH AUCIUILIMHE.

OOmmii MopsIIOK MPOBECHNUS MIPOLIEAYPHI OIICHUBAHUS 3HAHWH, YMEHHI, HABBIKOB U (VJTH) OIBITA IESATEIEHOCTH, COOTBETCTBHE
MHIUKATOpaM JOCTIKEHHs C(hOpMHUPOBAHHOCTH KOMIIETEHIIMI OTIpe/IeNieH B CIEAYIOIIUX JTOKAaIbHBIX HOPMATHBHBIX aKTax:

1. TlonoxxeHue o TekyIei arTectanuy 3HaHUH oOydarontuxess B HUMU Jlonckoit [AY (B nelicTByromieli peaxium).
2. [TonoxeHue 0 MPOMEXYTOUHOM aTTecTaluy 00y4aloUIMXcs 0 IporpaMMaM BeICHIET0 00pa3oBaHus (B AEUCTBYIOLIEH PEAaKIUH).

JIOKyMEHTBI pa3MeIeHs! B CBOOOTHOM focTytie Ha opunnansHoM caiite HUMU Jlonckoit AV https:/ngma.su/ B pasnene: ['maBHas
ctpanuna/CeeneHus 06 o0pa3zoBaTeIbHON opraHu3auy/{0KyMEHTHI.

6.4. IlepeyeHb BHIOB OLEHOYHBIX CPENCTB

1. OUEHOYHBIE CPEJJCTBA TEKVIIEI'O KOHTPOJIA:

- TECTHI / BOTIPOCHI JISl TIPOBEICHUS TIPOMEKYTOTHOTO KOHTPOJIS;
- OaHKy 3aaHni 1rg BeinonHenus PIP.

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

XpaHuTcst B OyMaKkHOM/3JIEKTpOHHOM BHjie Ha Kadempe DTII.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUILIJTMHBI (MOAY JIS)

7.1. Pekomenayemasi qureparypa

7.1.1. OcHoBHAs1 JIMTepaTypa

ABTOpBI, COCTaBUTENN | 3arnaBue | W3narenscTBO, TOI




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

JI1.1 | CysopoB A. B., OO0mmas xuMusi: yaeOHUK Cankr-IletepOypr: Xumuzaar,
Huxonsckuii A. B. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
JI1.2 | AnapneB A. 1. Xumus: yaeOHoe mocoone Hosocubupck: HI'TVY, 2021,
https://e.lanbook.com/book/216
173
JI1.3 |CammxoBal'. T. Xumust: yaeOHOE ocodue Yoa: BIAY, 2021,
https://e.lanbook.com/book/201
053
7.1.2. lonoJHuTeAbHAS JUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI2.1 |Mlanamoga O.10., Xumust: cOOPHHUK 3a/1a4 U1l CAMOCTOSITEIbHON paboThI HoBouepxacck, 2018,
Jpososo3osa T.1. CTYJICHTOB [BCEX HaMpaBJICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&i1db=0
JI2.2 | ApoBoBozosa T.U., Xumust: 1a00paTOPHBIA MPAKTHKYM JJIs CTYICHTOB BCEX Hosouepkacck, 2018,
[amamiosa O.10., HaTpaBJICHUH http://biblio.dongau.ru/MegaPr
IIaraunena E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI2.3 | AmapueB A. 1., Xumust : COOpHUK 33J1a4 ¥ YIPAKHEHUN: YIeOHO-METOINIECKOS HoBocubupck:
KazakoBa A. A. nocobne HoBocubupckmit
roCy1apCTBEHHBII
TEXHUYCCKUN YHUBEPCHUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
7.1.3. MeTonnueckue pa3padoTku
ABTODBI, COCTABHTEITH 3arnaBue W3narenbcTBO, roa
JI3.1 |HoBouepk. HHX.- XUMUS: METOJUYECKHE YKa3aHHs MO MOJATOTOBKE K TEKYILEMY Hosouepxacck, 2019,
MEJTAOp. WH-T KOHTPOJTIO JIJISl CTYJICHTOB BCEX HANPaBICHUN http://biblio.dongau.ru/MegaPr
Houckoit 'AY ; cocr. oNIMI/UserEntry?
0.10. Manamosa Action=Link FindDoc&id=29
9150&idb=0
JI3.2 | HoBouepk. HHX.- XUMUS: METOJI. YKa3aHUs M0 U3Y4. Kypca M BBII. KOHTP. PabOThI Hosouepkacck, 2022,
MEJIAOp. UH-T JUTS CTYA. 3a04. popMbl 00y4. Hanpasi. "T'uapomennoparnms”, http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; coct.: | "Crpourensctso”, "IIpuponoodycTpoicTBo u oNIMI/UserEntry?
0.10. [lanarosa, Bojonosib3oBanue"”, "TexHochepHas 6e30mMacHOCTb", Action=Link FindDoc&id=42
T.W. IpoBoBo3oBa "Hedrerasosoe nemo" 7806&1db=0
7.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHHKAIUOHHOI ceTu "UHTepHeT"
7.2.1 HH()OPMATMOHHO-CIIPAaBOYHBIE U TIONCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 IlepeyeHb NPpOrpaMMHOro odecrnev4eHust
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo6numen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Co¢rJlaitn Tperio»
7.3.3 Microsoft Teams [Ipenocrasnsiercs 6ecriaTHO
7.3.4 MS Office professional; Cyb6nuuenszunonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiia»
7.4 Tlepevyenb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 basbr nanabix OO0 Hay4Hnas anekrpoHHas http://elibrary.ru/
O6ubmmoTexa
7.4.2 ba3zer ganapix OO0 "Tlpecc-Mudopm" (Korcymsrant | https://www.consultant.ru

+)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)




8.1 2321 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpeZcTBaMH O0YUEHHsI, CITYKAIIMMHU [T TIpeicTaBiIeHus nupopmanuu ayauropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHuS (TIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 3kpan HacTeHHBIH — | mT.; YueOHO-HANIAAHBIE TOCOOHS — 9 mmIT.;
Hocka - 1 mT.; Paboumne mecra cryaenTo; Pabodee mecto mpermnoaaBaress.

8.2 2313 CrienanbHOE MOMELICHUE YKOMIUIEKTOBAHO CIICUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpeZIcTBaMH O0YUCHWSI, CITYKAIIUMHE JUTS PEACTABICHHUS HH(POPMAIIUU OOJBIION ay TUTOPHH:
Habop neMoHCcTpanmoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
wrt., npoekrop Acerx113PH — 11uT., sxpan HacTeHHBIH — 1 wT.; YueOHO-HarIAHBIE Tocoous — 15
mrt.; Paboune Mecta cTyeHTOB; Pabouee MecTo mpernoaaBaTes.

83 2305 ITomenieHNe YKOMIUIEKTOBAHO CIICIIHATM3HPOBAHHON MEOCITBIO0 M TEXHHUECKUMU CPEIICTBAMU
00y4YeHHS, CITYKAIUMH JJIs TIPEICTaBICHUS HHPOPMAITUH U OCHAIEHO KOMITBIOTEPHOUW TEXHUKOU C
BO3MOYKHOCTBIO MOJIKITIOYECHHUS K CeTH «VIHTepHET» U 00eCcTIiedeHneM JOCTYIIA B AIEKTPOHHYIO
nHpopMannoHHo-00pazoBareabHyto cpeny HUMU Jlouckoit TAY: KommbioTepsl Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 mrt.; Femoza — 2 mr.; Monutop VS — 1 mT.; MonuTOp
OPTIQUESTQ — 2 mt.; Monutop Intel Celeron 430 — 1 mt.; Kadenpamsaas 6ubnuorexa;

Cronbl komnbloTepHble — 6 wT.; Cron-tym6a — 5 mit.; Crynbs — 16 mr.; TemaTHueckue IiakaThl
—5mr.; Jlocka— 1 mt.; Paboume mecta cTyneHToB; Pabodee MecTo mpemopaBatels.

8.4 2102 CrnennanbHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHECIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMU
CpeACTBaMH O0YYEHHS, CIy KaIlUMHU JJIsI IPEACTABICHI HH()OPMAIINH OOJIBIION Ay TUTOPHH:
Habop nemMoHcTpamoHHOro 060py10BaHus (IEPEHOCHON): 9KpaH - | mT., mpoekrop - | mrt., HeTOyK
- 1 wrr.; Anmapar TBO — lmr.; Anmnapar TB3 — 1 wir.; Ilnura anexrpudeckas — 1 wr.; I[lnmura
nHarpesatenbHas ES-HA3040 — 1 wr.; azoananuzarop ' XI1-3M — 1 wt.; Ornerymmrens — 1 mr.;
Benpo xonycHoe — 1 mt.; JlabopaTtopHas mocyzna; PacTBOphI peaKTHBOB, HEOOXOIMMBIX AT
BBITIOJTHEHUS JTAOOPATOPHBIX paboT; AnTeuka ¢ MequKkaMeHTaMu — 1 mT.; Mebens tabopaTopHasi;
Jlocka MarHUTHO-MapkepHas - 1mt.; CymmibHsli mikag - 1mT.; Becsr Texnoxummaeckue BJIKT-
500 - 1mT.; MydenbHas meus - 2 mT.; JJocka — 1 mr.; Paboune mecta ctynenros; Paboune mecta
IIpernoaaBaTens.

9. METOIUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUIIJIMHBI (MOY JIS)

1. [onoxenune o Tekyuiei arrecranuu odydaroummxces B8 HUMU [ATAY (BBeaeHo B AeiicTBue mpukazoM aupekropa Nell9 ot
14 urons 2015 1.). / HoBouepk. nmx.-menuop. uH-T JJoHckoi ['AY.-Dnekrpon. nan.- HoBouepkacck, 2015. - Pexxum goctyna:
http://www.ngma.su - 27.08.2016

2. XUMHS : METOIMYECKHE YKA3aHHsI [0 MOATOTOBKE K TEKyIIeMy KOHTPOIIIO JJIsl CTYyIEHTOB BceX HampasieHuid / HoBouepk. nHx.-
menuop. uH-T JJorckoit 'AY ; coct. O.10. Illanamosa. - HoBouepkacck, 2019.

2. lpoBoBo3oBa, T.M. Xumus: 1a0. nmpakTukyM s ctyn. Bcex Hamnpasi./ T. U. JIpooBo3zosa, O. 0. Illanamosa, E. B. [IaTHuIbIHA ;
Hosouepk. unxk.-menuop. uH-T Jlonckoil 'AY. - Hoouepkacck, 2018.

3. 6. [Hamamosa, O.}O. Xumus: ¢6. 3aaa4 i cam. pabotsl ctya. [Beex Hampasi.] / O. 0. Hlanamosa, T. Y. JIpoBoBo30oBa ;
Hosouepk. unx.-menuop. uH-T JloHckoii 'AY. - HoBouepkacck, 2018.
4.3. XuMHSA : METOIMYECKIE yKa3aHMA IO MOJITOTOBKE K TEKyIIeMy KOHTPOJIO IS CTyISHTOB BceX HampaBieHud / HoBouepk.

uHK.-Menuop. uH-T JloHckoit 'AY ; coct. O.}O. Ilanamosa. - HoBodepxkacck, 2019.
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