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1. OFbEM JUCIIMIIIMHBI B 3BAYETHBIX EAUHUILIAX C YKAZAHUEM KOJINYECTBA
AKAJEMHUYECKHNX YACOB, BBITEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIIUXCA C
IPEIIOJABATEJIEM U HA CAMOCTOATEJIBHYIO PABOTY

OO0mast Tpy10eMKOCTh 43ET

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

Pacnpez[e.ﬂeﬂne YacCoB TMCHUILIMHBI 110 CeMeECTPaM

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

PacuerHo-rpaduyeckas padora 1 ceMecTp




2. IEJIM OCBOEHMSI JUCLIUIIJIMHBI (MOLY.J15T)

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 JUCHUIIIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pa3men) OIL: | b1.0
3.1 | TpeGoBaHus K NpeBAPUTEIbHOIl IOAr0TOBKE 00y4alolIerocs:
3.1.1 | 3nats:

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

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

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

3.1.6 | HaBbIK:

3.1.7 | - BBIIIOJIHEHUS XUMHYECKOTO OKCIICPpUMCHTA

3.2 | JucumninHbl (MOAYJIN) M NPAKTUKH, VI KOTOPBIX 0CBOCHHE JaAHHOI IMCUMIIJIMHBI (MO1YJIs1) He00X0AUMO KaK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O0mmast 3KOJIOTHs

3.2.3 | O3HakoMHUTENNbHAs IPAKTUKA

3.2.4 | I[TouBoBeAcHNE

3.2.5 | ®dusuka

3.2.6 | I'eomorus

3.2.7 | I'eoskomorus

3.2.8 | Yuenne o chepax 3emin

3.2.9 | dusuka oxpysKaroleil cpeap

3.2.10 | Xumus okpyxaromiei cpembl

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

3.2.12 | YuebHas TexHoMOrHYeCKas (MIPOSKTHO-TEXHOJIOTHYECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUH, )KHBOTHBIX 1 MHKPOOPTaHI3MOB

3.2.14 [ MeToap! 5KOIOTHYECKHX MCCIIEIOBAHUI

3.2.15 | Hayuno-uccrenoBarensckast pabota (HHP)

3.2.16 | CucteMHBbIH aHAIU3 U ONTUMM3ALUS PELICHUI

3.2.17 | TexHonoruueckas (IIPOEKTHO-TEXHOJIOTHYECKas ) IPAKTUKA

3.2.18 | Xumuueckue v HU3NKO-XUMHUIECKIAES METOIbI aHATH3a

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

3.2.20 | BonHslii peecTp

4. KOMIIETEHI[H OBYYAIOIIET OCSI, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUILINHBI
(MOJYJIST)

OIIK-1 : CniocoGeH pemiaTh TUNOBBIE 32124 NPOGeCCUOHATBLHOM 1eATEeJHLHOCTH HA OCHOBE 3HAHMII OCHOBHBIX 3aKOHOB
MaTeMAaTHYeCKHX M eCTeCTBEHHBIX HAYK ¢ MPUMeHeHHeM HH(OPMAIOHHO-KOMMYHUKAIMOHHBIX TE€XHOJIOTHii;

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

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




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

OIIK-5 : CriocoGeH y4yacTBOBATh B MIPOBeICHUH IKCIIEPUMEHTAJIbHBIX HCCIe10BaHUI B NPodecCHOHAIBLHOM AeATeJbHOCTH;

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

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

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

IK-7 : Cnioco6eH ucnoJib30BaTh OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHBIX TUCHUILIUH, METOAbl MATEMATHYECKOI0 AHAIN3A
U MOJeJTUPOBAHUS, TEOPETHYECKOr0 U IKCIIEPUMEHTATLHOr0 HCCJIeJOBAHNS NPH pPelieHnH NPodeccHoHaTbHBIX 3a1a4

IIK-7.1 : 3HaeT OCHOBHBIC MIPHUHITUIIBI AHATHM3a CUCTEM B 00JIaCTH TPO(ECCHOHATBHOM JCITEIBHOCTU

IIK-7.2 : YMeeT BBINOJIHITh CTATUCTHYCCKYIO 00pabOTKy pe3yIbTaTOB SKCIICPUMEHTOB

I1K-7.3 : BaazmeeT ombITOM HCIIOIB30BAHNE HAYYHBIX 3HAHHM )15 PEIICHUS] KOHKPETHBIX PO ECCHOHATBHBIX 3a1a 3a1a4

IK-9 : Crioco6HOCTH NPUHUMATH Y4acTHE B HAYYHO-HCCJIEI0BATE/ILCKHX Pa3padoTKax Mo npoguIio MoAr0TOBKH:
CHCTEMATH3HPOBATh HH(OPMALHUIO M0 TeMe HCC/IeJ0BAHMIl, IPHHUMATH Y4acTHe B IKCIIePHMEHTaX, 00padaThIBaTh JaHHbIE

[IK-9.1 : 3HaeT OCHOBHEIC MMOHATHS HAYYHBIX UCCIIETOBAHUN M METOJIOJIOTHH, STAIbI TPOBEACHUS HAYIHBIX UCCIICTOBAHUN

[IK-9.2 : YMeeT BRIOHpATH U pealn30BBIBATH METOIBI BEICHI HAyUHBIX HCCICIOBAHU B TPOPECCHOHATIBHOI 00TacTH,
aHAIM3MPOBATH U 0000IIATH PE3YNIBTATHI UCCIEAOBAHUH, JOBOANTH UX JIO IPAKTHUECKON peaTn3aliin

I1K-9.3 : Bnanmeet HaBbIKaMu 00pabOTKH, aHATTH3a 1 0000IICHHUS Pe3yIbTaTOB HCCIIECIOBAHUS

5. CTPYKTYPA U COAEPKAHUE JMCOUILINHBI (MOAYJIST)

Kon HaumeHnoBaHne pa3neioB u Cemectp / | YacoB | Unaukatopsl | Jluteparypa | MutepaxT. [pumeyanne
3aHATHSA TeM /BUA 3aHATUS/ Kypc
Pa3zpeu 1. 1. OcHOBHBIE 3AKOHBI
XHMMH.
1.1 Onpenenenre SKBUBAIEHTHO 1 2 OIIK-1.1 JI1.1J12.1 0
iMacchl MeTaia mooobeMy OIIK-1.2 J2.2J12.3
BEIJIETIMBIIETOCS Bomoposa. /J1ab/ OIIK-1.3 2.4
OIIK-5.1 21
OIIK-5.2
OIIK-5.3

Paznen 2. 2. CtpoeHue aToma.

Ilepuoauyeckas cucrema

ssemenToB JI.U. MeHnpaesneeBa.

2.1 Crpoenue aroma. CoBpeMeHHast 1 2 OIIK-1.1 JI.1J12.1 0
MOJIEITb COCTOSIHHSI SJIEKTPOHA B OIIK-1.2 J2.2J12.3
aToMe. DJIeKTPOHHbBIE 000JIOUKH B OIIK-1.3 2.4
atome. KBaHTOBBIE HMCTA. OIIK-5.1 21
ITpunnun [Maymu. [paBuno XyHna. OIIK-5.2
Ilepuonnueckuii 3axkon JI.1. OIIK-5.3
MeHzeneeBa B CBETE
COBPEMEHHOU TEOPUHU CTPOCHHUS
aToma.

/JTex/

2.2 Crpoenue atoma. XuMHUYECKast 1 1 OIIK-1.1 JIL.1JI2.1 0
cBs13b. CTpoeHue aToMa U OIIK-1.2 J2.2J12.3
CHUCTEMaTHKa XMMUYECKUX OIIK-1.3 J12.4
a1eMeHToB. [lepuonnyeckas OIIK-5.1 21
CUCTEeMa 3JIEMEHTOB U U3MEHEHHE OIIK-5.2
CBOWCTB 2J1eMEHTOB. THIIbI OIIK-5.3
XAMUYECKHX CBSI3EH M UX
xapakrepuctrka. CTpoeHue u
CBOICTBa MOJIEKYJI

Mp/




Paznen 3. 3.Xumnueckast CBAI3b M
CTpOEeHHe MOJIEKYJI.

3.1 XuMHYECKast CBSI3b M CTPOCHHUE OIIK-1.1 JIL. U121
MOJIEKYIL. OIIK-1.2 JI2.2J12.3
Turbt XUMHUYIECKON OIIK-1.3 2.4

CBSI3H: KOBaJICHTHas, OIIK-5.1 21
HWOHHAs, BOJIOPOJHAS, OIIK-5.2
Metaundeckas. CtpoeHue OIIK-5.3
MoJeKyJl. BnusHue tumna
XUMHYECKOH CBS3M Ha
CBOIICTBaA BEILIECTB.
/JTex/

32 Crpoenue atoma. XuMu4eckas OIIK-1.1 JI.1J12.1
cBs3b. CTpoeHHE aTOMa U OIIK-1.2 J2.2J12.3
CHCTEMATHKa XUMUYECKUX OIIK-1.3 J2.4
aneMenToB. [lepuonuueckas OIIK-5.1 31
CHUCTEMa 3JICMEHTOB ¥ U3MCHCHHE OIIK-5.2
CBOICTB 3J7IEeMEHTOB. THIIBI OIIK-5.3
XUMHMYECKHUX CBSI3€H U UX
xapakrepuctuka. CTpoeHue u
CBOWCTBA MOJIEKYJI

Mp/
Paznen 4. 4.dHepreruka
XHMHYECKHX MPOLECCOB.

4.1 DHepreTuka XMMHYECKUX OIIK-1.1 JILI2.1
TPOLIECCOB. XUMUYECKAS OIIK-1.2 J2.2J12.3
KWHETHKa DHEePreTHu4ecKue OIIK-1.3 J2.4
3¢ EKThI XUMUUECKUX PEAKIIHH. OIIK-5.1 21
BHyTpeHHss sHEpTHS U OIIK-5.2
sHTanbnud. TepMoxumus. 3aKoH OIIK-5.3
I'ecca. Temnora o6pa3oBanus
XAUMHYECKAX COSTUHEHUH.

[oHsiTHE 00 SHTPOITUH U SHEPTHU
I'm66ca. CkopOCTh XUMUYECKIX
peakiuii, BIusSHUE Ha Hee
Pa3NIuYHbIX (HaKTOPOB.
XUMHUYECKOE paBHOBECHE.

ITpunnun Jlellarense,
CMelleHNe paBHOBecHSL. (A
KOHKPETHBIX CUTYyaLuil)

/JTex/

4.2 DHepreTuKa XUMHYECKUX OIIK-1.1 JILUI2.1
npoueccoB. Pacyer sHTANBIINN OIlK-1.2 JI2.2J12.3
XUMUYIECKUX OIlK-1.3 J2.4
PeaKIuii. OIIK-5.1 21

Mp/ OIIK-5.2
OIIK-5.3

43 OmnpeneneHne SHTAIBIUU PEeaKIII OIIK-1.1 JIT.1JI2.1

HelTpanuzanuu /J1a6/ OIIK-1.2 J12.2 J12.3
OIIK-1.3 2.4
OIIK-5.1 31
OIIK-5.2
OIIK-5.3

Paznen 5. 5. Cropocth

XUMHYECKHX peakuuii u

XHMHYeCKOe paBHOBeCHeE.

5.1 Kuneruka xummaeckux OIIK-1.1 JI.1J12.1
npouieccoB. Pacuer ckopoctu OIIK-1.2 J2.2J12.3
XUMHYECKHUX peakuuid. [TpaBuio OIIK-1.3 J2.4
Banr-T'odda. [Mpuniun OIIK-5.1 21
JlelllaTenbe, cMmeleHne OIIK-5.2
XUMHYECKOTO PAaBHOBECHS OIIK-5.3

(pemieHne CUTYAITMOHHBIX 33/1a4).

Mp/




52 CKOPOCTh XUMHYECKHUX PEaKIIH 1 OIIK-1.1 JI.1J12.1

XUMHUYECKoe paBHOBecue /J1ab/ OIIK-1.2 J2.2J12.3
OIIK-1.3 2.4
OIIK-5.1 21
OIIK-5.2
OIIK-5.3

Pa3znea 6. 6. Bona. Odmas

XapaKTepPUCTHKA PACTBOPOB.

6.1 Bopa. O6mias xapakreprcTuka OIIK-1.1 JIL.1JI2.1
pPacTBOpOB. OIIK-1.2 J2.2J12.3
CriocoObI BEIpa)KEHHSI COCTaBa OIIK-1.3 J12.4
pactBOopoB. PUBUKO-XUMHUYECKHE OIIK-5.1 21
CBOICTBa pacTBOPOB OIIK-5.2

HEDJICKTPOJIUTOB u OIIK-5.3
QIIEKTPOITUTOB. 3akoH
Bant-T'opda u
Payns.(AHanu3 KOHKPETHBIX
CUTYyaIui)
/JTex/

6.2 OO0mast xapakTepuCcTHKA OIIK-1.1 JIL.1JI2.1
pacTBOpoB. PacueT KOHIIEHTpaLuu OIIK-1.2 J2.2J12.3
pactBopos /TIp/ OIIK-1.3 2.4

OIIK-5.1 21
OIIK-5.2
OIIK-5.3

6.3 IIpurorosienue pacTBopa OIIK-1.1 JILUJI2.1

3aJlaHHOM KOHIIeHTparuy. /J1a6/ OIIK-1.2 J12.2J12.3
OIIK-1.3 2.4
OIIK-5.1 31
OIIK-5.2
OIIK-5.3

Pazpnen 7. 7. PactBopsl

JJIEKTPOJINTOB.

7.1 PacTBOpHI 3JEKTPOTUTOB. OIIK-1.1 JIT.JI2.1
DNEKTPOIUTHYECKAS OIlK-1.2 J2.2J12.3
mucconmanys. Kimaccuguxarms OIIK-1.3 2.4
3JIEKTPOJIUTOB. TeOpHs CUIIbHBIX OIIK-5.1 31
AJICKTPOJIUTOB. 3aKOH pa30aBiIeHUs OIIK-5.2
OctBanbna. I'uaponus coneit OIIK-5.3
/JTex/

7.2 CBoiicTBa pacTBOpPOB. OIIK-1.1 JI.1J12.1
KonnurarusHeie cBoiicTBa OIIK-1.2 J2.2J12.3
pacTBoOpoB (perieHue OIIK-1.3 J12.4
CUTYaIlMOHHBIX 33]1a4). OIIK-5.1 21
/Mp/ OIIK-5.2

OIIK-5.3

7.3 Peakiuu B pacTBOpax OIIK-1.1 JIL. U121
3JIEKTPOJIUTOB. OIlK-1.2 J2.2J12.3
/T1ab/ OIIK-1.3 2.4

OIIK-5.1 31
OIIK-5.2
OIIK-5.3

7.4 CBoiicTBa pacTBOpPOB. OIIK-1.1 JI.1J12.1
Konnurarusueie cBoiicTBa OIIK-1.2 J2.2J12.3
pacTBoOpoB (perieHue OIIK-1.3 J12.4
CUTYaIlMOHHBIX 33]1a4). OIIK-5.1 21
/Mp/ OIIK-5.2

OIIK-5.3

Paznen 8. 8. ucnepcusbie
CHUCTEMBbI U KOJIJIOUAHBbIC
PacTBOpHI.




8.1 JucriepcHble CHCTEMBL. 1 2 OIIK-1.1 JI.1J12.1
Knaccudukanus o creneHu OIIK-1.2 J2.2J12.3
JUCIIEPCHOCTH U arperaTHOMy OIIK-1.3 J12.4
cocrosiHuto. KomnonaHsie OIIK-5.1 21
pacTBOpHI. AncopOiust OIIK-5.2
KOJIJIOUJTHBIX PacTBOPOB, OIIK-5.3
o0pa3oBaHHEe MUIIEILIHL.

Koarynsamus xomnounnos. /JIex/

8.2 Komnouansie pactBopsl /J1ab/ 1 2 OIIK-1.1 J.1

OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2712.3
OIIK-5.1 2.4
OIIK-5.2 31
OIIK-5.3

Paznes 9. 9. OkucianrebHO-

BOCCTAHOBHUTEJIbHbIE PEAKIINH.

OCHOBBI 2J1eKTPOXMMHUH.

9.1 OCHOBBI JJIEKTPOXUMHH. 1 2 OIIK-1.1 JITJI2.1
CraHgapTHBIE JIEKTPOHBIC OIIK-1.2 J2.2J12.3
MOTEHUXAJIBI METAJIOB. OIIK-1.3 J2.4
DAEKTPOXUMHUYECKUH szt OIIK-5.1 o1
HaIpsHKEHUH METAIJIOB. OIIK-5.2
l'anpBaHMYECKUE SIIEMEHTHI. OIIK-5.3
Koppozus metamnos. 3ammra oT
KOPPO3HH.

DNEKTPOIn3.
/JTex/
9.2 Peakiun oxucienus- 1 2 OIIK-1.1 JIT.1JI2.1
BoccTaHOBJIeHUs /J1ab/ OIIK-1.2 J12.2712.3
OIIK-1.3 2.4
OIIK-5.1 31
OIIK-5.2
OIIK-5.3
9.3 OCHOBBI  3JICKTPOXUMHH. 1 2 OIIK-1.1 JIL 121
CocraBienue OIlK-1.2 J2.2J12.3
OKHMCITUTEIIbHO- OIIK-1.3 2.4
BOCCTaHOBUTEJIBHBIX PEaKIUH. OIIK-5.1 21
DNEKTPOJIN3 PacIIaBOB U OIIK-5.2
pacTBOpoB OIIK-5.3
Mp/
Paznen 10. 10. Xumuyeckas
uaeHTHGUKANNA

10.1 N3yueHne TeopeTHUecKux 1 41 OIIK-1.1 JIL.1JI2.1
BOIIPOCOB, BBIIIOJTHEHUE OIIK-1.2 J2.2J12.3
TEOPETUYECKUX 3a/IaHHi, pelIeHue OIIK-1.3 2.4
3amad. /Cp/ OIIK-5.1 21

OIIK-5.2
OIIK-5.3
Pa3pen 11. 11. KommieKkcHbIe
coelMHeHUsl

11.1 M3yueHne TeopeTHIecKux 1 43 OIIK-1.1 JIL. U121
BOIIPOCOB, BHITIOJTHEHHE OIIK-1.2 J2.2J12.3
TEOPETUYECKUX 3alaHUMH, PEIICHUE OIIK-1.3 2.4
3amad. /Cp/ OIIK-5.1 21

OIIK-5.2
OIIK-5.3
Paznen 12. 12. Kontpoasb

12.1 IToaroroBka K UTOTOBOMY 1 18 OIIK-1.1 JIL.1JI2.1
KOHTPOJIIO OCBOCHHUS AUCLUIIIIMHBI OIIK-1.2 J12.2 J12.3
B (hopMe dK3aMeHa. /DK3aMeH/ OIIK-1.3 2.4

OIIK-5.1 31
OIIK-5.2
OIIK-5.3

6. ®OH/I OHEHOYHbIX CPEJICTB




6.1. KoHTpOJILHBIE BONPOCHI M 32 JaHUS

IIpumep cTpyKTyphl OPMHUPOBAHUS OLICHKH pacueTHO-rpaduuecKkoil paboTsl (pe-depara, uccieoBaTeNbCKoi paboThl)
WuTepBan 6amioB 3a nokaszarenb, or 7 -go 10
1. KAYECTBO BBIIIOJIHEHUA PABOTbBI
1 . CooTBeTcTBHE COmepKaHUS PAOOTHI 3aTAHUIO or 1 1o 2
2. 'pamoTHOCTD HM3JI0KEHUS U KauecTBO odopmiieHus: pabotel. COOTBETCTBUE HOPMATHBHBIM TpeOoBaHHUSM. OT 1 g0 2
3. CaMOCTOATETHHOCTH BHIITOJTHEHHS paOOTHI, ITyOHHa ITPpopabOTKH MaTepHaia, HCIOIB30BaHIE PEKOMEH/IOBAHHOM U CIIPaBOYHON
JIUTEPATYPBI or 1 no 2
4. IIpaBUIBHOCTD BBIMIOJHEHHBIX pacyeToB U Irpaduyeckort yactu. OGOCHOBAaHHOCTh U JI0KAa3aTENbHOCTh BBIBOJIOB or 1 1o 2
OO0mras oleHKa 3a Ka4eCcTBO pabOThI ot 4 o 8
3. OTBETBI HA BOITPOCHI ot 1 mo 2
HUTOI'OBAA OLEHKA, 6amn ot 7 no 10

Kpurepuu onenku:
- OIIEHKA «3a4TEHOY» BHICTABIIIETCS CTYACHTY, €CIIM OH Habpan 6 wu Gornee 6anios,;
- OLICHKA «HE 3aYTE€HO» BBICTABIISETCS CTYACHTY, €CJIM OH HaOpai MeHee 6 0asuioB.

IMpumep cTpyKTypHI GOPMIPOBAHMS OLIEHKH JIAOOPATOPHOH PabOTHI

WurtepBan 0aJuIoB 3a mokaszaTeib, OT - 10 IlomydeHo
1. TIpenBapuTenbHas MOATOTOBKA K JIAOOpaTOpHOIT paboTte
2. I'paMOTHOCTD M3JIOKEHUS U Ka4eCTBO O(OPMIICHHS PabOTHI
3. CooTBeTCTBHE METOAMKU PabOTHI CTAHAAPTHOM METOAUKE IKCIEPUMEHTA
4. IlpaBWIBHOCTH BBIIOJHEHHBIX PACUeTOB U rpaguyeckoil JacTu.
5. OGOCHOBAaHHOCTH W JIOKa3aTEIFHOCTH BEIBOJIOB
6.0TBeTHI Ha yCTHBIE BOMPOCH! (3amIuTa paboThI)
HNTOI'OBAS OLUEHKA, 6amn

Kpurepun onenxu: - mabopatopHas paboTa CUUTASTCs YCIEIIHO CTAaHHON, €CITH [0 UTOTaM OIICHUBAHUS CTYACHT HaOpai u
6oee OaoB, B )KypHalle MpernoaBaTess no 1abopaTopHoi paboTe BHICTABISIETCS OLIEHKA «3aUTEHO»

ConeprkaHue KpHTEPHEB OIICHKH YPOBHS UTOTOBOH c(hOPMHUPOBAHHOCTH KOMITETEHINI B paMKaX y4eOHOH TUCIUIUINHEI C
3aBepiaromeil GopMoii KOHTPOIIS B BUJE dK3aMeHa (U PepeHINPOBAHHOTO 3a4eTa), 3a4eTa

«OTIANYHOY/ «3aUTEHO»

(BBICOKMIT) 90-100  OrneHKa «OTJIMYHO» BBICTABISCTCS CTYACHTY, €CIIH OH NIyOOKO W MPOYHO YCBOWJI MPO-TPAMMHBIA Ma]
HCUEPIIBIBAIONIE, TOCICAOBATEIIFHO, Y€TKO 1 JIOTHIECKH CTPOHHO €TO M3JIaraeT, yMEeeT TECHO YBSI3BIBATH TEOPHIO C MPAKTUKOMH,
CBOOOJIHO CIIpaBiAeTCA C 337a4a-MHU, BOIIPOCAMH U IPYTUMHU BUAAMH NPUMEHEHUS 3HAaHUH, TPUYEM He 3aTPyJHSIETCS C OTBE-TOM
IPH BUJOM3MCHEHNH 33/IaHUH, HCIIOIB3YET B OTBETE MaTepHal MOHOIPahHUECKOH JIN-TepaTyphl, IPABUILHO 0OOCHOBBIBACT
MPUHATOE PEIIeHHe, BlIaieeT pa3HOCTOPOHHUMH HaBBIKAMH M ITPHEMaMH BBITIOTHEHHMS NIPAKTHIECKHX 3a1ad. CHCTEMHO U
IUIAHOMEPHO PaboTaeT B TEUEHUH CEMeCTpa.

«XopouIo»/ «3a-4TeHO»

(HOpMaJBHBIIA) 75-89 OrneHKa «XOpOILO» BBICTABIACTCA CTYAEHTY, €CIM OH TBEPAO 3HAET MaTepuall, [paMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JOIyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BONIPOC, IIPABHIIBHO IPHMEHSET TEOPETHIECCKIE
MOJOXKEHHUS TIPU PEIICHUHU MPAKTUYIECKUX BOIIPOCOB U 3a/1a4, BlIaJieeT HeOOXOAUMBIMY HaBBIKAMU U IIPHEMaMU UX BBITIOJIHEHUSI.
CHCTEeMHO U IUTAHOMEPHO paboTaeT B TEUCHUH CEMECTpa.

«Y IOBIET"BOPH-TEITBHOY»/ «3a4Te-HO» (MHUHUMAb-HBIH, TOPOTOBEIN) 60-74 OneHKa «yAOBJIETBOPUTEIBHO
BBICTABIIAETCA CTYICHTY, €CJIM OH UMEeT 3HaHUS TOJIBKO OCHOBHOTO MaTepuaia, HO He YCBOHII €ro AeTalei, JOMyCcKaeT HeTOUHOCTH,
HEJI0CTaTOYHO MPABMIbHBIC (POPMYJIMPOBKU, HAPYIIEHHS JIOTHUECKOH TT0CIIEA0BATENFHOCTH B H3JI0KEHHU ITPOIPAMMHOTO
Martepuana, NCIBITHIBACT 3aTPy THEHHS PH BEIITOJTHEHUH PAKTHICCKUX padoT.

«HeynoB—n1eTBOpH-TEIBHO»/ «HE 3a-4TEHO)» (HIDKE MOPOTOBOTO YPOBH!) Menee 60 OueHka «HEYAOBIETBOPUTEIBHOY
BBICTABIIETCA CTYJICHTY, KOTOPBII He 3HaeT 3HAYUTENIb-HOM YacTH MPOrpaMMHOTO MaTepHana, JOMycKaeT CyIeCTBEHHbIE OMINOKY,
HEYBEPEHHO, ¢ OOJIBIIMMH 3aTPyIHEHHUSMH BBIIONHSET IIpaKTHIecKue padboThl. OLeHKa «HEYJOBIETBOPH-TEIBHO)» CTABUTCS
CTyZI€HTaM, KOTOpBIE HE MOTYT IIPOJIOJDKUTE 00ydeHne 0e3 JOIOIHU-TEIBHBIX 3aHATHH 10 COOTBETCTBYIONIEH TUCIIUITINHE.
Kpurepun oLeHKH [0 AUCUUILIHNHE, ¢ 3aBepIaomeil popMoil KOHTPOIA - IK3aMEH:

OLIEHKA «OTJIMYHOY BBICTABIISETCS CTYJEHTY, €CIIM OH Habpall 1o ToraM OanabHO- pEHTHHIOBOI cucTeMsl 3a cemecTp 90 — 100
0aJIOB; OIICHKA «XOPOIIIO» BEICTABILIETCS CTYACHTY, €CIH OH HaOpaj Mo uToraM OauTbHO- PEeHTHHTOBOW CHCTEMBI 3a ceMecTp 75 —
89 6aI0B; OICHKA «yIOBIETBOPUTEIHHOY» BEICTABILIETCS CTYACHTY, €CITH OH HAOpay Mo UTOraM OaJuTbHO- PeH-THHIOBOI CHCTEMBI
3a cemecTp 60—74 OanIoB; OLIEHKA «HEYIOBIETBOPUTENHHO» BBICTABIAETCS CTYACHTY, €CIIM OH HaOpall o UToraM OaJlIbHO-
PEHTHHIOBOM cUCTEMBI 3a cemecTp MeHee 60 0aIoB;

B Teuenne cemectpa npoBoasaTces 2 npomexyToussix kouTpoist (ITK1, TIK2), cocTosmux u3 BOIpocoB U 3a1ad, 0 MPOHJCHHOMY
TEOPETUYECKOMY MaTepHaly JeKIUH U NPaKTHUECKUX 3aHATHUIL.

Mo mucummmrae XuMus GopMaMy TEKYIIETo KOHTPOJIS SBIISIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3a1a4 1o npeacTaBieHHbIM BapUaHTaM 3aJaHUN.

TKS - Bemonnenue PI'P.

®dopma sK3aMeHaIOHHOTO OHIIeTa




05.03.06 «Oxonorus U NPUPOIOTIOIB30BAHNEC)
(Ko M HANMEHOBaHHE HANIPABIICHHS TIOJTOTOBKH )
«IKOIOTHUS»
(npouib MOATOTOBKH)

necoxo3stiicTBeHHbIi, JIXD

(daxynpreT)

SK3AMEHALIMOHHbIN BUJIET Nel

L. . OCHOBHBIE 3aKOHBI XUMHHU: 3aKOH COXPAHEHHUSI MacChl U SHEPIUH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLUEHUH, 3aKOH SKBHBAJICHTOB
OIIK 2, 8 6amoB
2. Koppo3sust MeTanoB u e¢ BUJBL OIIK 2 3 6anna
3.Hanucats ypaBHEHUS peaKIHii:
a) OKHUCIJIEHUS — BOCCTAHOBJICHUS (YKa3aTh OKUCIIUTENh U BOCCTAHOBUTEID):

NaBr+PbO2+H2S04—PbS04+Na2SO4+Br2+H20 OIIK 2, 3 bayua
6) noHHOTO OOMEHa:

Pb(NO3)2+KI— OIIK 2 3 6amia

B) ruaponm3a (yka3ats pH):

K2CO3+HOH OIIK 2 3 6amna

Kpurepun onenxm™*:

- 9K3aMEH CUMTAETCS YCIEIIHO CIAaHHBIM, €ClIM CTyJeHT HaOpan Ha HeM 15 u Gornee 6amioB.

- UTOTOBAs OIIEHKA YPOBHSI OCBOCHHS KOMIIETCHIIMH B paMKaX M3y4aeMOW JUCIMILIMHBI BBICTABISIETCS 110 CyMMeE OaJuIoB,
HaOpaHHBIX CTYICHTOM B TEUCHHE CEMECTpa, BKITI0Yas SK3aMEHAIIHOHHBIE:

- «otiuyHo» - 90 — 100 Gannos;

- «xopomo» - 75 — 89 Ganos;

- «YIOBJIETBOPUTEIBHO» - 60 — 74 Oauios,;

- «HEYIOBJICTBOPUTENEHO» - MeHee 60 6aioB;

CocraBuTelnb (O.10. [Ianamosa)

(Toamucs)
3aBenyronmit kadeapoi (T.A. IpoBoBo30Ba)

(momuch)
« » 20 r
Bunets nepecMoTpeHs! Ha y4eOHbIH ro/1 Ha 3aceganuu Kadeapsl, poTokod Ne ot 201 r.
3aBenyronmii Kadenpoit (T.N. dpoBoBo30Ba)

(monmucE)

THUTIOBBIE KOHTPOJIBHBIE 3ATAHWS1 NI MUHBIE MATEPHAJIBI, HEOBXOJAUMBIE JUJISI OLUEHKH 3HAHMUIA,
YMEHNH, HABBIKOB U (JIN) OIIBITA JEATEJIBHOCTU

TEKYLINN KOHTPOJIb Ne 1
BAPUAHT Ne 1
Makc.6ann
1. PaccunTarh SKBUBAJICHTHYIO MacCy CJIEIYIOIINX COCTMHEHHI:
H3BO3, NaH2PO4 2
2. 1 r 1ByXBaJIEeHTHOTO ME€Tajljla BBITECHSET U3 pacTBOpa
MeaHOM comu 2,61 r Meau. Beruncaute S5KBUBAIEHTHYIO
Y aTOMHYIO MacChl M HA30BUTE METAJI, €CJIM SKBUBAJICHTHAS
Macca Menu paBHa 31,8 1/MOIb. 3

BAPUAHT Ne 2
Makc.6armr
1. PaccunTarh 3KBUBAJICHTHYIO MACCY CIEAYIOUIMX COCIUHEHUM:
P205, CaOHNO3 2
2. Brluncnure 5KBUBAJIEHTHYIO MacCy METaa, ECIIH €T0 OKCUJL
conepxur 19,66 % xucnopona. 3

BAPUAHT Ne 3

Makc.6armr
1. PaccunTarh 3KBUBAJICHTHYIO MACCY CIEYIOMIMX COCIUHEHHM:
Fe(OH)2, Ba(NO3)2 2




2. 10 r meTaia BEITECHSIOT U3 KUCIOTHI 5,6 11 BOZOpOAa,
M3MEPEHHOTOo NMpH H.y. HaliTi S5KBUBaJCHTHYIO Maccy MeTala. 3

BAPUAHT Ne 4

1. PaccunTaTh S3KBUBAJICHTHYIO MaccCy CIEAYIOINUX COeTNHEHUI:

PbS, CuOHCI 2
2. OmpezaenuTe YKBUBAJICHTHYIO MacCy MeTalia, eClid

€ro coeuHeHue ¢ GTOpoM comepkut 87,5 % meraia.

OkBuBaneHTHas mMacca ¢pTopa paBHa 19 r/mMomb.

BAPHUAHT Ne 5

1. PaccunTaTh 3KBUBAJICHTHYIO Maccy CJIEIYIOIINUX COeITMHEHUI:

Si02, K2HPO4 2
2. "3 2,4 T metaa nosrydeHo 4,8 T cyibduaa MeTamia.

OKBHBaJNEHTHast Macca cepsl paBHa 16 r/moins. Haiinure

SKBUBAJICHTHYIO Maccy MeTajuia.

BAPUAHT Ne 6

1. PaccunTath S5KBUBAJNEHTHYIO MAcCy CIAEAYIOIUX COCANHEHUI:

Ca(OH)2, AI2(SO4)3 2
2. Ilpu pactBOpeHuu B kuciore 11,9 r Mmeranna BeLAEIUIOCH

2,24 51 BOIOpOa, U3MEPEHHOTO NpH H.y. Onpeaenure

SKBHMBAJIEHTHYIO MacCy MeTalula.

BAPUAHT Ne 7

1. PaccanTaTh SKBHBAJICHTHYIO MacCy CIEAYIONINX COSTMHEHIH:

HNO3, Fe(NO3)3 2
2. OHO U TOXKE KOJIMYECTBO METaJula pearupyer 06e3 ocraTka

¢ 0,4 r kucnopona u 0,8 apyroro snemenrta. Haiigure

SKBHUBAJICHTHYIO MAacCy 3JIEMEHTA.

BAPUAHT Ne 8

1. PaccunTath 3KBHBaJIEHTHYIO MacCy CIEIYIOLIMX COCIMHEHHM:

NH4Cl1, MgOHBr 2
2. Ha mefitpanmsaruro 19,6 T xucnots! Tpedyercs 16 T

ruapokcuaa Hatpusa. OnpenenuTe SKBUBAJCHTHYIO MacCy KHCIOTHI. 3

BAPUAHT Ne 9

1. PaccunTarh 3KBHBaJIEHTHYIO MacCy CIEIYIOLIMX COCIMHEHHM:

H2S04, NaHSiO3 2
2. Ilpu cxxuranuu 1,8 T TpeXBaIeHTHOrO MeTallIa NOIY4eHo 3,4 T

ero okcuga. Halinure SKBUBaJEHTHYIO M aTOMHYIO MAacChl METajlla. 3

BAPUAHT Ne 10

1. PaccunTaTh S5KBHBaJICHTHYIO Maccy CICAYIOLINX COCANHEHHUIL:

Zn(OH)2, FeSO4 2
2. Onpenenure SKBUBAIICHTHYIO Maccy MeTanna, 0,12 r kotoporo

BBITECHSIIOT M3 KUCIOTHI 112 M1 BOIOpoJa, M3MEPEHHOTO IPH H.Y.

Kputepuu ouenku:

- OLIEHKA «OTJIMYHOY» BBICTABIIAETCA CTYJICHTY, €CIIU OH Habpan 5 6aninoB

- OLICHKA «XOPOIIO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH HaOpai 4 O6ajuioB

- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYICHTY, €CIM OH Habpan 3 OayuioB

- OLIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISIETCS CTYACHTY, €CIM OH Habpax MeHee 3 6asoB.

TEKYILUHA KOHTPOJIb N2
Bapuant Ne 1
1 Omnpenenuts Maccy Na2CO3 B 500 r 10 %-Horo (1o macce) pac-TBopa.

Makc.6amn

Makc.6amn

Makc.6amn

Makc.6amn

Makc.6amn

Makc.6amn

Makc.6amn




4

2 Omnpenenutb MaccoByto oo HNO3 B 10 H. pacTBope, ¢ miIoTHOCTBIO 1,29 T/Mi. 6
Bapuanr Ne 2
1 Omnpenenure MaccoByto om0 (B %) ximopuaa kamus B pactBope, coxepxariem 0,053 xr KCI B 0,5 1 pactBopa,
TUIOTHOCTBH KOTOporo paBua 1,053 r/mu.
4
2 Beruncnnts HopMansHOCTE 14,7 %-Horo pactBopa H2SO4, ecnu moTHOCTH pacTBopa paBHa 1,1 r/mi. 6
Bapuant Ne 3
1 B xakom ob6wveme 0,05 M pactBopa Ca(OH)2 comepxxutcs 2,8 r Bemiectsa?
4
2 Berancnnts MomspaocTh 10 %-Horo pactBopa Na2SO3, miotHOCTh KoTOporo 1,05 r/mir. O6beM pacTBOpa paBeH 1 1.
Bapuant Ne 4
1 B 20 1 20 %-noro pactBopa Haxonutca 476 r KOH. KakoBa minotHOCTH 3TOrO pacrsopa?
4
2 Berancnnts MomsapaocTh 18 Y%-Horo pactBopa HCI ¢ mnotHo-cTRIO 1,09 /ML 6
BapuanT Ne 5
1 B kakoi#t mMacce Bogwl cieayet pactBoputh 30 T KBr, 94To0bI mo-ny4nTh pacTBop ¢ MaccoBoi moineit KBr, paBrHoit 6 %.
4
2 Beruncnuts HopMansHOCTE 10 %-Horo pactBopa Na2SO3, mior-HocTh KoToporo 1,05 r/mi. O6beM pacTBopa paBeH 1
1. 6
Bapuant Ne 6
1 Kakas macca xmopuna 6apust conepxurcs B 0,1 m 0,1 H. pacTBo-pa?
4
2 Brruncnuts MonsipaocTh 10 %-HOro pactBopa kapOoHata Harpus, INIOTHOCTH KoToporo 1,08 r/mi. O6veM pacTtBopa
paBeH 1 1. 6
Bapuant Ne 7
1 Borurcnute HOpManibHYHO KOHIeHTpaluio pactBopa K2S04, B 0,02 1 kotoporo coaepxwurcs 1,74 T pacTBOPEHHOTO
BEII[ECTBA.
4
2 Kakoii 06vem 2 H. pactBopa H2SO4 motpedyercs miast mpuroto-nerus 500 mn 0,5 H. pactBopa? 6

Bapuant Ne 8

1 B xakom ob6weme 0,1 H. pacTtBopa conmepxkurcs 8 T CuSO4?

4
2 [TnotaOCTE 10 %-HOTO (MO0 Macce) pactBopa Na2SO4 pasna 1,091 r/min. PaccunraTh MOJSIIBHOCTE 3TOTO pacTBopa. 6
BapuanT No 9
1 N3 400 20 %-Horo (Mo Macce) pacTBopa MpH OXJIAXKIS-HUHM BBI-IEIMIOCh 50 T pacTBOPEHHOTO BelecTBa. Yemy paBHA
MaccoBasi J10Jis1 3TOTO BEIIEeCTBa B OCTaBILIEMCS] pacTBope? 4
2 BorunciuTh MaccoByio o0 ruapokcuaa Hatpus B 9,28 H. pactBope NaOH, miotHoctso 1,310 r/mi. 6

Bapuant Ne 10

1 Kaxkoit 06vem 0,05 1. pactBopa KNO3 moxHO momyunts u3 100 mu 1 H. pacTBopa? 4
2 ITnotHOCTE 15 %-HOTO (110 Macce) pactBopa H2SO4 papna 1,105 r/mi. BerMuCIATS MOJNSIIBHOCT 3TOTO
pacTBopa. 6

Kpurepuu onenku:

- OLICHKA OTJIMYHO» BBICTABISIETCS CTY/ICHTY, €cIH OH HaOpax 10 GaioB

- OIICHKA «XOPOIII0Y» BBICTABIISIETCS CTYACHTY, €CII OH Habpain 8 OamioB

- OLIEHKA «YyJOBJICTBOPUTENEHOY BRICTABIIACTCA CTYICHTY, €CJIM OH HabOpai 6 6amioB

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYAEHTY, €CIIM OH Habpail MeHee 6 6aluioB.

TEKYILUI KOHTPOJIb Ne 3

Bapuant Ne 1

1. HanmmmTe ypaBHEHUs! peakinii B MOJIEKYJIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (opme:

a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S0O4 — 4,5
2. Hanmmwre ypaBHEHHS peaKiiiii B MOJICKYJIIPHOH M1 HOHHO-MOJIEKYJISIPHOH (opMme.

Vkaxxute cpeny pactBopa u pH:

a) NaCl + HOH —




6) (NH4)3PO4 + HOH —
B) Na2S + HOH —
Bapuant Ne 2

1. HanmmmTe ypaBHEHUS peakuuii B MOJICKYJIIPHON M HOHHO-MOJIEKYIISIPHOH (opme:

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

2. Hanmmmure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH M HOHHO-MOJIEKYIISIPHO (opme.

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

0) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —
BapuanT Ne 3

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

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

2. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (opme.

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

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuant Ne 4

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

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI —

2. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOiT (hopme
a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

4,5

Bapuanr Ne 5

1. HannmuTe ypaBHEHUs peakuuii B MOJIEKYJIIPHON M HOHHO-MOJIEKYJIIpHOH (opme:

a) Na2S0O4 + BaCI2 —

6) KCN + HCl —

B) (NH4)2S04 + KOH —

2. Hannmwure ypaBHEHHsI peaKMii B MOJEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuant Ne 6

1. HanmmmTe ypaBHEHUS peakunii B MOJICKYJIIPHON W HOHHO-MOJIEKYIISIpHOH (opme:

a) FeCl2 + Na2S —

6) CH3COOK + H2S04 —

B) CaCO3 + HNO3 —

2. Hanmimure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOi! (hopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 7

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

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH —

2. Hanmmure ypaBHEHHS peaKiiii B MOJICKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

Bapuant Ne 8

1. HanmmmTe ypaBHEHUS peakuuii B MOJICKYJIIPHON M HOHHO-MOJICKYJISIPHOU (opme:

a) H2SO4 + BaCl2 —
6) Ba(OH)2 + HNO3 —
B) HI + AgNO3 —

4,5

. Ykaxure cpeny pacrsopa u pH:

. Ykaxure cpeny pactBopa u pH:

. Ykaxure cpeny pacrsopa u pH:

4,5

. Ykaxkute cpexy pactsopa u pH:

4,5

4,5

4,5

4,5

4,5

4.5

4,5

4,5

4,5

4,5




2. Hanmimure ypaBHEHHMS peaKiiii B MOJIEKYIAPHOH U HOHHO-MOJIEKYIISIPHOH (opMe. YKaxuTe cpeny pacTsopa u pH:

a) NH4CN + HOH —

0) FeCl3 + HOH —

B) K2CO3 + HOH — 4,5

Bapuant Ne 9

1. HanmmmTe ypaBHEHUS peakunii B MOJIICKYJIIPHON W HOHHO-MOJIEKYISIpHOH (opme:

a) CuSO4 + NaOH —

6) NaOH + H2SO4 —

B) CaCO3 + HBr — 4,5
2. Harmmmmre ypaBHEHHS peakiuii B MOJICKYJISIPHOI 1 HOHHO-MOJIEKYISIpHOI hopme. Ykaxute cpexy pactsopa u pH:
a) KNO3 + HOH —

6) CrC13 + HOH —

B) (NH4)2SO4 + HOH — 4,5

Bapuant Ne 10

1. Hanmmmre ypaBHEHUS peakunii B MOJIICKYJIIPHON W HOHHO-MOJICKYISIpHOH opme:

a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2SO4 + NaOH —

B) HI + KOH — 4,5
2. Harumure ypaBHEHUS PeaKIiii B MOJIEKYJISIPHOW M HOHHO-MOJIEKYIJISIpHOH hopMme. Ykaxkute cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCl2 + HOH — 4,5

Kpurepuu onenku:

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

- OIICHKA «XOPOIII0Y» BBICTABIISIETCS CTYACHTY, €CII OH Habpain 7 6aioB

- OLIEHKA «YyJIOBICTBOPUTEIBHOY BBICTABIIACTCS CTYCHTY, €CIIH OH Habpai 5,4 6anos

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai MeHee 5,4 6aos.

TEKYIIUI KOHTPOJIb No4
BAPHUAHT Ne 1

Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb
a) NaBr + PbO2 + H2SO4 —PbS0O4 + Na2S04 + Br2 + H20 3
0) CI2 + KOH — KCI + KCIO3 + H20 3
OmnpeenuTe TUII IPUBEICHHBIX BBIIIEC OKUCIMTEIEHO-BOCCTAHOBUTEBHBIX PEAKITHIA

BAPHAHT Ne 2
Makc.6amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIMCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb
a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20 3
0) K2S0O3 — K2S04 + K2S 3
Omnpeenure TUI MPUBEICHHBIX BBIIIE OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX PE-aKIIUii

BAPUAHT Ne 3
Makc.6amn
Ha ocHOBaHHM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20 3
0) 12 + KOH — KIO3 + KI + H20 3
Onpe,uenHTe THUI MTPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEILHBIX pe-aKI_lI/Iﬁ

BAPUAHT Ne 4
Makc.6amr
Ha ocHOBaHHM 3JEKTPOHHBIX yPaBHEHUH PacCTaBUTh KO3()(DUINUCHTEI, yKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

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

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

BAPUAHT Ne 5
Makc.6amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(DUIKMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb




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

Onpeﬂeane THI TPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIILHBIX pe-axunﬁ

BAPUAHT Ne 6
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHH PACCTaBUTh KO3 (DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb

a) H2S + HIO3 — S + 12 + H20 3
0) KCIO3 + HCl — CI2 + KCI1 + H20 3

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

BAPUAHT Ne 7
Makc.6amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(DUIMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb

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

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

BAPHAHT Ne 8
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa3aB OKUCIIUTENb M BOCCTAHOBUTEIb

a) PbO2 + HCl1 — PbCl2 + CI2 + H20 3
6) HIO3 + HI — 12 + H20 3

Onpeﬂeane THI MTPUBEACHHDBIX BBIIIEC OKUCIUTECIbHO-BOCCTAHOBUTEIbHBIX pe-axunﬁ

BAPUAHT Ne 9
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHH PACCTaBUTh KO3 (DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb

a) KMnO4 + HCl — CI2 + MnC12 + KCl + H20 3
6) HC103 —ClO2 + HCIO4 + H20 3

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

BAPUAHT Ne 10
Makc.6amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(DUIMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb

a) H202 + CrCI3 + KOH — K2CrO4 + KC1 + H20 3
0) Cul2 — Cul + 12 3

OHpC}IeJ’II/ITC THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pe-aKI.IPIfI

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpai 6 O6ajuio

- OIICHKA «XOPOIII0Y» BBICTABIISIETCS CTYACHTY, €CIIH OH Habpai 5 6amioB

- OLIEHKA «YyJOBJICTBOPUTENEHOY BRICTABIIACTCA CTYCHTY, €CJIU OH Habpain 4 6amios

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYAEHTY, €CIIM OH Habpai MeHee 4 Gauios.

TEKYLIWI KOHTPOJIb Ne 5 — Bemonsenue PIP

PacuetHo-rpadudeckas padora (PI'P) Ha Temy «Xumudeckue pacuetsn». Llensto BeimonHeHus: PI'P sBisi-eTcst 3akpernieHue
TEOPETUUECKHUX 3HAHUH, BHIHOCHMBIX Ha CAMOCTOSITENBHYIO PabOTy CTYAEHTOB, O3BOJISIOIIMX OCBOUTD CIICUAIbHBIC Pa3/ielIbl
JVICITUTTIAHEL.

[TPOMEXXYTOYHBII KOHTPOJIb Ne 1

Bapuant Ne 1




L. CocraBbTe MOJHYIO AIEKTPOHHYIO (opMyiy anementa Ne 85. HazoBuTe 3TOT 3/leMEHT U yKaXkKHTe, B KaKOM IHEpHOJE,
TpyIHIe ¥ NOATPYIIIE OH HAXOAUTCA, K KAKOMY CEMEMCTBY OTHOCUTCS M Ha KAKUX SHEPIeTHUECKHX YPOBHSIX U MOLYPOBHSAX
HaXOJATCS €r0 BaJICHTHBIE 3JICKTPOHBI.

2. UYro Takoe o- u T- cBs3u? M300pa3uts reoMeTpuyeckyio cxeMmy obpazoBanus moiekyn H2 um N2. Ckoiabko ©- U 7- CBSI3eH
B TUX MOJIEKyJax?

3. TemnoBoit addexr peakimu C(k) + 2 N20(r) — CO2 (1) + 2 N2(r) paBen + 560 kJ[>x. Berauciauts craHaapTHYIO
sHTaNBNUI0 o0pazoBanus N20, eciu AHCO?2 (1) = -393, 5 x/]x/Mob.

4. Kak crnenyer n3MeHHUTH AaBJeHUE Ta30BOM CMECH Ui TOTO, YTOOBI YBETHMUUTHh CKOPOCTh PEAKIUHU 2802 (1) + 02 (1)
— 2S03 (r) B 27 paz?

5. BeranennTs TeMnepatypHbI K03 GUINEHT CKOPOCTH PEaKIWH, CITH NP MOBBIIICHNH TeMmepa-Typsl Ha 40 °C peakims
yckopsiercs B 16 pas.

6. Kak cMecTuTh BIEBO paBHOBECHE PEAKIHU

N204 (r) [1 2NO2 (r) — 184,6 KJIK?

Bapuant Ne 2

1. CocTaBbTe MOJHYIO AIIEKTPOHHYIO (hopMyiy Hoa U rpadHUecKyIo CXeMy pacIlpeesieHHs ero JIeKTPOHOB IO
BHCPFCTI/I‘-IGCKI/IM quﬁKaM B HOpMaJ'IBHOM nu B036y)KZ[eHHOM COCTOSAHUAX. KaK BJIUSICT CTCIICHDb B036y)I(Z[€HI/I$I SHGKTPOHOB ﬁoz[a Ha
€ro BaJICHTHOE COCTOSIHUE?

2. Kakue Tumpel Xumuyeckoil cBsi3u UMEIOT MecTo B Moiiekynax CO2, Cl12? M300pa3uTh reoMeTpude-ckoe CTpOeHUE
MOJIEKYJI ¥ CXEMBI IIEPEKPBIBAHUSI HJICKTPOHHBIX 00JIAKOB.
3. PaccunTats sHTaNBINIO 00pa3oBanmsa HCI, nucxons n3 TepMOXUMHYIECKOTO yPaBHEHUS

4 HCI (r)+ O2(r) =2 H20(r) + 2 CI2(1),
eciu AHx.p. = -114,2 ]I, AHH20(r) = -241,8 xJ>/Moib

4. Kak uzmenurcst ckopocts obpatHoit peaknuu N2 (1) + O2 (1) [1 2NO (T), ecnu yBeNIUYNTH aBJICHUE B 2 pasa, a
TeMIIepaTypy OCTaBUThb IOCTOSIHHONU?

5. Kak uzMeHHTCSl CKOPOCTh peakimu mpu noHmwkeHnu Temmepatypsl ¢ 80 °C no 50 °C, ecnu TeM-niepaTypHbIit
K03()(UIIMEHT CKOPOCTH PEAKLIUH paBeH 27

6. B xakoM HamnpaBIeHUM CMECTUTCSI PABHOBECUE PEAKLIUU

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

a) TP TOHMKCHUHU TEMITEPaTyPBI;

0) Ipy MOHVKEHWUH JTaBJICHUS?

Hanmmmre BeIpaskeHHe KOHCTaHTHI PABHOBECHSI 9TOH PEaKIUH.

Bapuant Ne 3

L. Kak u3MeHsIoTCsA CBOMCTBA P- 3JEMEHTOB C YBEIUYEHUEM 3apsiOB sIEpP UX aTOMOB:

a) B IpeJieriax JaHHOTO Ieprosa; 0) B mpeaenax AaHHOU rpynisl. OTBET NPOMILTIOCTPUPOBATH IIPH-MEPaMH.

2. Kaxk o06pasyercst nonHas cBs3p? Kakue 3meMeHTHI criocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH MpH-MepHI.

3. CKOJIIBKO TEIIOTHI BBIACAUTCS NpHU OKucieHun 103 1 aMMHuaka, ©3MEPEHHOIO IIPU HOPMAJbHBIX YCJIOBHSX, I10 PEAKIMU:
4NH3 (r) + 502 (1) = 4NO (r) + 6H20 (r), AH° =-904,8 kJl:x

4. Kax u3menurcst ckopocts npsimoit peakuuu 2CO (1) + O2 (1) [1 2CO2 (T), ecnu AaBlieHWE B CHCTEME YBEITUYUTH B 4

paza?

5. BeruncnuTs TeMneparypHblii K03(DGHIUEHT CKOPOCTH PEeakUUy, eCIIU MpHU MOBHIIIeHHH Temnepa-Typsl ¢ 10 °C o 70 °C

CKOpPOCTb peakuuy Bo3pocna B 729 pas.

6. KaxuMy M3MEHEHUSIMH TEMITEpaTyphl, JaBJICHUS W KOHIICHTPAIIMH IPOAYKTOB PEaKIIMH MOXKHO CMECTHUTH pPaBHOBECHE B

CHCTEME BJIEBO?
2H2 (r) + O2 (r) [1 2H20 (1) + 483,6 x/Ix

Bapuanr Ne 4
1. Kakue >neMeHTBl MepHOANYECKOW CUCTEMBI MPEACTABIAIOT COOON caMblif aKTUBHBIM METAJI U CaMblii aKTUBHBIN
HemeTta/u1? JlaTb OOBSICHEHHS M COCTABUTH IOJIHBIC JIEKTPOHHBIE (POPMYJIBI 3THX SJIEMEHTOB.
2. W300pa3uts crpykrypHble dopmyisl coeauHernit K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTele-HA OKHCICHHOCTH
3JIEMEHTOB B 3THX coeIUHEHUAX? Kakue TUIbl XMMUYECKUX CBA3EH UMEIOT MECTO B UX MOJIEKYIax?
3. BbIUMCINTD, CKONBKO TEMJIOTH BBIACTUTCSA NpU oOxkure 1 kr cyinbduaa HUHKA [0 PEAKIHU:

27ZnS (k) + 302 (r) = 2Zn0 (k) + 2S02 (1), AH° =-943,6 xJ/]x
4. Bo ckompko pa3 3amemmures npsamast peakuus  3H2 (1) + N2 (1) [ 2NH3 (1) €CJIU JIaBJICHUE B CHUCTEME yNajeT B 2
paza?
5. Ha ckonpko rpagycoB Hago yBEITHUYHTh TEMIIEPATypy, UTOObI CKOPOCTb PEAKIMU BO3pocia B 27 pa3s, eclu
TEeMITepaTypHBII KO QUIIEHT CKOPOCTH PEaKiy paBeH 37
6. B xakoM HamnpaBJIEHUM CMECTUTCSI PABHOBECUE PEAKLUU

2CO (r) U CO2 (r) + C (1) — 172,5 k][I
a) TIPY TIOBBILICHUY 1aBJICHUS;

0) Py NOHIKCHUH TEMIIEPaTyPHI;

B) MpH MOBBIIEHNH KoHIIeHTpauuu CO27?

Bapuant Ne 5
L. N300pa3uts pacipeneneHne 3JIeKTPOHOB MO KBAaHTOBBIM SYEHKaM B aTOMax aproHa, KambIs, docdopa.
2. [IpuBecT mpuMep MOJEKYJbl ¢ Sp2- THOPUAN3ALUEH NEKTPOHHBIX 00sakoB. Kakol yrona mMexmy CBA3SMHU B OTOH




Monekyne? M300pa3uTs ee IpOCTPAHCTBEHHYIO CXeMy
3. OnpenenuTh SHTATBIUI0 00pa3oBanus CS2, UCXO U3 ypaBHEHHUS
CS2+302— CO2+2S02 + 1100 kJIx,
eciim AH CO2 (1) = - 393 x/]x/ moas, AH SO2 (1) = - 297 x/]x/ Moib

4. Kak u3MeHHTCSl CKOPOCTh peaKuu 2NO (1) + CI2 (r) [1 2NOCI (1) MpU yBEIMYeHUU KOoHLEH-Tpauuu NO B 2
paza?

5. Kak u3MeHnuTcst ckopocTh peakiyu Ipu nosblmeHun temunepaTtypsl ¢ 0 °C no 50 °C, eciu TeM-niepaTypHbIi

KO3 PUITHEHT CKOPOCTH peaKiuu paBeH 37

6 B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

N2 (r) + 02 (1) [1 2NO (1), AH° > 0
a) MU NOBBIIIEHUU TEMIIEPATYPHI;
0) mpu MOHKEHUU AaBICHHUs?
Hanumute BeIpayKeHHE KOHCTAHTHI PAaBHOBECHS 3TON PEaKIUH.

Bapuant Ne 6
L. BasieHTHBIE 37IEKTPOHBI aTOMOB 3JIEMEHTOB OIMCHIBAIOTCS (DOPMYIIaMH:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTe 3TH 371€MEHTHI B COCTABBTE TIOJIHBIE JICKTPOHHBIE (hOP-MYJIIBI HX aTOMOB.
2. IMpuBecTH mpUMepHI MOJIEKYN BEIIECTB, B KOTOPHIX aTOMBI COCMHSUINCH ObI KOBAJICHTHOM IOJISPHOI M HETIOJISPHOMN
CBsI3b10. 1300pa3uTh CXeMbI CTPOCHHUS ITHX MOJIEKYIL.
3. Berancnuts sHTanenmio obpasoBanus nponana C3H8 ucxons U3 ypaBHEHHUs €ro cropaHus

C3H38(1) + 502(r) = 3CO2(1) + 4H20(T), AHx.p. =-2043,9 ]Ik,
eciiu AHCO2(r) = -393, 5 x/]x/monb, AHH20(r) = -241,8 xJ>/M07b:
4. Paccuuraiite ckopocts xumuyeckod peakiuu  2NO (1) + O2 (r) — 2NO2 (r), ecinu KOHICHTpa-IIMH BEIECTB
cocrasistoT: [NO] = 0,02 mons/it; [O2] = 0,03 mMob/I1;
[NO2] = 0,01 mosb/n

5. BoruncnuTh TemneparypHblid K03(pQUIUEHT CKOPOCTH peakuuy, eI NpHU MOBBIIIEHUH TeMie-paTypsl Ha 30 °C
CKOpPOCTb PeakLuK Bo3pocia B 64 pasa.
6. Kaxumu u3MeHEHUSIMU TEMIIEpaTypbl, JaBleHUs U KOHLEHTpauuu [O2] MOXXHO CMECTUTh BIIPAaBO PAaBHOBECHE PEAKIIUU

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

Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISIETCS CTYACHTY, €clii OH Habpain 15 6amnos

- OLICHKA «XOPOLIO» BBICTABISIETCS CTYAEHTY, €CIIM OH HaOpai 12 6auios

- OLICHKA «YIOBJIICTBOPUTEIBHOY» BBICTABISIETCS CTYACHTY, €CIIHM OH Habpan 9 Oamios

- OLIEHKA «HEYIOBIETBOPUTEIBHOY» BBICTABISIETCS CTYACHTY, €CIM OH Habpax MeHee 9 6amoB.

[TPOMEXYTOYHbII KOHTPOJIb Ne 2

Bapuant Ne 1

1. [laiiTe ompeneneHue pacTBopa, paCTBOPUTENS, PACTBOPEHHOTO BemecTsa. OrpeiesnTe pacTBOPU-TEIb U PaCTBOPEHHOE
BEII[ECTBO B PaCTBOpE, IMOTyIeHHOM TIpH cMemmBaHuy: a) 100 r Bogs! u 200 r caxapa; 6) 200 T Boxsr 1 100 r aneroHa.

2. Kak obecneunts ycnoBus, 3amemraomue rugponni? Kax yckoputs ruapomns?

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

4. PactBop, B 200 M1 KOTOpOTrO HaXOAWTCS 3 T HeanekrposuTa, obnanaet mpu 20 0C ocmorndecknM paieHreM 500 xla.
Omnpenenure MOJIEKYISIPHYIO MacCy BEIECTBa.

5. Ha ckonbKko rpagycoB MOBBICUTCS TeMIepaTypa KureHus Bozbl, ecid B 300 r Boabl pacTBoputh 27 1 rimoko3sl C6H1206?
D0ymnockonuieckas kouctanta Boabl E = 0,52 °C.

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

KaXyIyrocs creneHs quccoruanuy Na2CO3 B atom pactBope. Kprockonmueckast koHcTaHTa Boasl K = 1,86 °C.

Bapuant Ne 2

L. Kak u3Mensercs pacCTBOPUMOCTb Ia30B B XKUJKOCTAX C MOBbIIIEHUEM Temreparypsl? C MOBbIIIE-HUEM [1aBJICHUS?

2. UYro Takoe 3IEKTPOIUTHUYECKas AUCCOLMAINSA M KaK 3aBUCHUT TOT HpoLecC OT HOHU3HUPYIOIEH CUIBI PaCTBOPUTEINS U
XapakTepa XMMHUYECKON CBA3U B MOJIEKYJIE 2JE€KTPONIUTa?

3. UYemy paBHBI KoHIEeHTparwH nonoB H+ m OH™ B pactBopax, pH xoropsix pasen: a) 2,0; 6) 7,0; B) 11,07

4. BeruncnnTh 0cMOTHUYECKOE JaBJICHHE pacTBOpa, cofepskamero B 1,4 1 63 r rmoko3sr COH1206 mpu 0 °C.

5. BrrurcnuTh TeMIiepatypy KpuCTaJLTH3aIluu pacTBopa, conepxkamiero 20 r caxapa C12H22011 B 400 r BojbI.
Kpuockonnueckas koHcranTa Bozasl K = 1,86 °C.

6. PactBop, cogepxxamuii 2,5 T NaOH B 200 r Boas! kunut npu temmneparype 100,31 0C. Haligure mns 3Toro pacrsopa

n3zotoHnyeckuit kodpduuuent. EH20=0,52.

Bapuant Ne 3

1. Kak npupopa pacTBOpUTENsI U PAaCTBOPEHHOTO BELICCTBA BIUSIOT HAa paCTBOPHMOCTH? B KakoM pacTBopHTeNe — BOJE WIIH
OeH30I1e — OyAyT JydIlle pacTBOPATHCS aMMHak U cepoyriepon CS2?

2. Jaiite onpeneneHus CIeAYIOMNAM TEPMUHAM: AJIEKTPOIUTAYECKAs] TUCCOIMAIMS, IIEKTPOIUTHI, HEAEKTPOIIHTHI,

KaTHUOHbI, aHUOHBI. HpI/IBeﬂl/lTe TIPUMEPLI COOTBETCTBYIOIIUX BEIICCTB.




Omnpenenuts koHrenTpauo noHoB OH™ B 0,01 M pactBope runpoxcuna ammornust NH4OH, ecnmu Kmouce = 1,77 » 10-5.
Haiitn ocmotnueckoe naBieHue pactBopa, comepskamiero B 2 i 18,4 r rmunepuna C3H8O03, mpu 27 °C.

Beruuciute Temneparypy 3amepsaHusi pactBopa, conepxamero 20 r caxapa C12H22011 B 400 r Bogsl. KH20=1,86
BreraucinTh KaxyIryrocs crenenb aucconuanun xmopuna kanus KCl B pactBope, cogepxamem 4,47 r KC1 B 100 T BoBI,
€CJIN 3TOT PacTBOp Kpuctayuusyercs npu -2 °C. Kpuockonmueckas koHcranta Boasl K = 1,86 °C.

S

Bapuant Ne 4

1. Uro Takoe amarpamMMa cocTosHHSA Boabl? KakoBo arperaTHOe COCTOSHHE BOIBI IIpU cileAylo-mux ycmosusax: a) T = 293 K,
P =100 I1a; 6) t=50 °C, P =200 ITa?

2. Uro Takoe KOHCTaHTa auccouuannu? Kak cBsf3aHa KOHCTaHTa JUCCOLMALMM CIIAOBIX 3JIEKTPOJIUTOB CO CTEIEHBIO MX
Jucconyanum’?

3. Haiitu crenenp aucconuanyy CEpOBOAOPOIHON KUCIOTHI 10 nepBoi crynenu B 0,1 M pac-TBope, eciu KOHCTaHTa
JUCCOIMALUH JUIs 3TOM cTyneHu paBHa 1,1¢10-7.

4. IIpu 0 °C ocmoruueckoe aasieHue pactBopa caxapa C12H22011 paBao  3,55¢105 ITa. Ckonb-Ko rpaMMoOB caxapa
conepxkurcs B 1 1 pactBopa?

5. IMpu xakoit mpubnu3uTENnsHO Temmepatype Oyner xumets 40 %-Hblil pacTBop 3THIOBOrO crnupta C2ZH50H B Boze?
DOyuTnoCKomuIecKas KoHCTanTa Bojbl E = 0,52,

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

koadPurment. KH20=1,86

BapuanT Ne 5

1. ITpn onMHAKOBBIX JIM TEMIEpaTypax KUIAT ¥ KPHCTAJUIM3YIOTCS pacTBOpHTENs U pacTBop? Cdop-Mymupyiite
COOTBETCTBYIOIUE 3aKOHBI.
2. Yro Takoe M30TOHMYECKUIT KOA((HUIMEHT N KaK OH CBS3aH CO CTENEHBIO JMCCOLMAILMN JJICKTPO-IHTA U YHUCIOM HOHOB,
Ha KOTOpPBIE pacraacTcsi B BOJHOM PAacTBOPE €ro MoJieKyia?
3. KoncranTa aucconnannu oprodocdopHoii kuciaorst H3PO4 no nmepsoit crynenn pasra 7,11¢10-3. IlpeneOperas
JUCCOIMALUel 0 APYTUM CTYIEHSM, BBIYMCIUThH KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBope KUCIIOTHI.
4. [Ipu kakoif TemmnepaTrype OCMOTHYECKOE JaBJEHHE pacTBopa, coaepxkamero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nocturHet 2,84¢105 I1a?
5. KakoBa TemmepaTypa KUIIEHHsI pacTBOpa HEdEKTPonHTa, coaepkamero 3,01°1023 monekyn B IUT-pe BOIBI?
DOynockonuyeckas KoHcTanta Boasl E = 0,52 °C.
6. [Ipu xakoii Temreparype Oyzner kumeth 1 m pactBop NaCl, ecnm crenenp aucconunarmu NaCl pasua 84%?. EH20=0,52

Bapuanr Ne 6
L. [epeuncnure gusnueckne cBOWCTBa BOoAbL. Kakue M3 3THX CBOMCTB aHOMaJbHBI? B ueM mpuunHa WX aHOMAJIBHOCTH U
KaKoBa pojib aHOMaNKH BOJIbI B IpUpojie?
2. UTto Takoe CTENeHb TUCCOLMAIMN U KaK OHAa 3aBUCHUT OT KOHIICHTpAIMH pacTBopa’
3. Bo ckompko pa3 xoHneHtpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonbmre, uem B 1 H. pactBope H2S04 (o =
51 %)?
4. PaccunTaTe MONEKYJSIPHYIO MacCy HEDJIEKTPOJINTA, €CITH B 5 J1 pacTBOpa COICPKUTCS 2,5 T HE3JIEK-TPOJIHUTA, a
ocMoTHYecKoe AaBieHue 3toro pactopa npu 20 °C pasHo 0,32¢105 Ila.
5. Ha ckonbKko rpagycoB MOBBICUTCS TeMIepaTypa KureHus Bozbl, ecid B 300 r Boabl pacTBoputh 27 1 rimoko3sl C6H12067
DOymmnockonuieckas kouctanta Boabl E = 0,52 °C.
6. PactBop, coxepkammii 1,7 T xmopuaa nuaka ZnCl2 B 250 T Boabl, KpucTaumuayercs: mpu temme-parype -0,230C.

Onpeznenure Kaxyuryrocs crenenpb auccouuanuu ZnCl2 B atom pactsope. KH20=1,86
Kputepuu oneHku:

- OIICHKA «OTJIMYHO» BBICTABISCTCS CTYCHTY, €CJI OH HaOpai 15 Gamros

- OIIEHKA «XOPOIIO0» BBICTABIAETCA CTYJICHTY, €CII OH Habpain 12 6amroB

- OLICHKA «yJIOBJIETBOPUTENHHO» BBICTABISAETCS CTYEHTY, €CIIM OH Habpai 9 6amioB

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

Bompocs! i mpoBeieHus IPOMEXyYTOUHOH aTrTecTaruu B popme rx3amena (MK):

1. OCHOBHBIC 3aKOHBI XHUMHUU: 3aKOH COXPaHEHHUS MAacChl U SHEPTUH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPAaTHBIX
OTHOIICHHMI, 3aKOH YKBUBAJICHTOB.

2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH 00BbEMHBIX OTHOIICHUH, 3aKOH ABOTAaJIpO M €ro CIeICTBH. MEeTOIbl ONpeaeeHHs
MOJIEKYJIIPHBIX MacC ra3oB.

3. [Teproguueckuit 3akoH U nepuoauueckas cucrema J[.M. Mengeneesa. [lepuoibl, TpymIibl ¥ MOA-TPYIIIIBI IEPUOIAYECKON
cuctembl. CBA3b CTPOCHHUS aTOMa C TIOJIOKEHUEM 3JIEMEHTOB B IIEPUOINYECKOM CHCTEME.

4. Crpoenne aroma. IToctynater bopa.

5. KBaHToBbIE uncna, UX QU3NUECKUl CMBICI.

6. DNEeKTpOHHAsE OpOUTAaNh U «KBaHTOBas staeiikay. [Ipuaiun [Maynm. [Ipasmno XyHpa.

7. CemelicTBa s-, p-, d- i f- 377eMCHTOB B MEPHOANIECKOH CHCTEME 3JIEMEHTOB. DJIEKTPOHHBIE (OP-MYJIIBI JIEMEHTOB.
8. 3aBHCUMOCTbH CBOMCTB aTOMOB OT CTPOEHHMS MX DJIEKTPOHHBIX 000J0YeK. DHEPrus MOHU3AIUH U CPOJCTBO aToOMa K
JNIEKTPOHY.

9. THIIBI XUMAYECKOM CBSI3HM, UX OCOOCHHOCTH.

10. Xumuueckast CBA3b U €€ OCHOBHbBIE XapaKTePUCTUKH.

11 KoBanenTHas xumuyeckas CBsA3b, €€ pa3sHOBHIHOCTH. MeTos BalleHTHBIX CBs3eil.

12. Crioco0b1 00pa30BaHsi KOBaJCHTHONW XMMHYECKOH CBS3H.

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

14. [MonspHOCTH XMMUYECKON CBSI3H. DIEKTPUUECKHU MOMEHT IMIIOJNS MOJIEKYJIBI.




15. Honnas cBs3b, €€ ocobenHoctu. CTereHb HOHHOCTH CBS3H.

16. BonopoaHast cBs3b, €€ 0COOEHHOCTH U BIMSHHE Ha CBOMCTBA BEILECTB.

17. TepMoxumus, ee OCHOBHEIEC OIIpeAeIeHHs. 3aKoH ['ecca M ero ciencTBHe.

18. BHyTpeHHss SHeprus U SHTANBNHA. DHepreTudeckue dPPEeKTsl XMMUUSCKUX MPOIECCOB.

19. Makpo- ¥ MHKPOCOCTOSIHHE BelIeCTBa. BepOosITHOCTb COCTOSIHUSI CHCTEMbI U SHTPOIHSI.

20. HampaBieHHOCTb CaMONPOM3BOJIBHOTO MPOTEKAHUS XMMHUYECKUX peakuuid. DHeprus ['udoca.

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

22. BrausHIe npupoAbl pearupyroIuX BEIIeCTB U TEMIIEPaTypbl Ha CKOPOCTh XUMHUYECKOH PEaKIiH.

23. BnusHue kaTanu3aTopa Ha CKOPOCTb XMMHUECKON peakuuu. MeXaHu3M JeHCTBUS KaTalnu3aTopa.

24. OO6parnMble 1 HeOOpaTUMBIE XUMHYIECKHE PEAKINH. XHUMHUIECKOe PaBHOBECHE.

25. CwMmemenne xumuaeckoro pasHoBecus. IIpuaium Jle Ilarense.

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

27. AHOMasbHBIE CBOWCTBA BOABI, MX MPUYMHA U POJb B MPHUPOJE.

28. Pactopsl. 'mapataas teopus [[.J1. Menneneesa. TemoBeie 3¢h(eKTs pacTBOpEHNS.

29. PacTBOopuMOCTh TBEpABIX BEUIECTB B KUAKOCTSX.

30. PacTBOpUMOCTB ra30B B JKUAKOCTSX.

31. KonuenTpanust pactBopoB, €€ BUIBI.

32. OcMoc, 0CMOTHYECKOE JaBIeHHE pacTBOpoB. 3akoH BaHT — ['odda 11t pacTBOPOB HEINTEKTPOIH-TOB M AIIEKTPOIHTOB.
33. INonmxkeHue naBleHHs HACBIMIEHHOIO Iapa pacTBOPUTENS HaJ pacTBOpPoM. 3akoH Payms ms pac-TBOPOB HEIIEKTPOIUTOB
U 3JIEKTPOJIUTOB.

34. IoBblIeHNE TEMIEpAaTyphl KUIIEHUsT paCTBOPOB. 3akOH Payiis nist pacTBOPOB HERJIEKTPOIIUTOB U AIIEKTPOIMUTOB.

35. INoHmwkeHne TeMnepaTypsl KpUCTAIIH3AHMHA PACTBOpA. 3aKoH Paymst 1 pacTBOPOB HEINEKTPO-IHTOB U 3IEKTPOIUTOB.
36. Teopust ANEKTPOTUTUUECKOR AUCCOLUALINY.

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

38. Crnalble dNEKTPONIUTHI, UX AUCCOUMANus. 3akoH pazOasieHuss OcTBaibaa.

39. CuJIbHBIE DJIEKTPOJMTHL, UX JUCCOUUAIMS. AKTUBHOCTh HOHOB.

40. Peakuyy noHHOro oOMEHa B pacTBOpax JICKTPOJIUTOB. Y CIIOBHS HEOOPATUMOCTH PEaKIHA.

41. DnexrponuTHuecKas Aucconuanus Bogsl. HelTpanbHble, KUCIBIE U IEIOYHBIE PACTBOPHI.

42. Bonoponnsiii nokazarens. llkana pH, meroas! onpenenenust pH.

43. I'unponus, ero KONMYECTBEHHbIE XapaKTEPUCTUKU. 3aBHCUMOCTh TMIPOIHM3a OT KOHIEHTpPAlUU M TeMIEpaTypbl pacTBopa.
44. T'maponu3 coneid u ero BUbI (HAa MPUMEPE YPaBHEHUM THPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucriepcHbIe CHCTEMBI, UX KIaCCH(HUKAIMS 110 arperaTHOMY COCTOSHHIO (a3.

46. JucnepcHble cUCTEMBI, UX KIacCHU(UKalMsa MO CTeneHu AucnepcHOcTH. CBOOOIHO- U CBSI3HOAMC-TIEPCHBIE CUCTEMBI.
47. YeToiunBOCTE IcHepcHbIX cucTeM. PakTopsl cTaOMIN3alnK AUCIIEPCHBIX CHCTEM.

48. CopOrmust 1 €€ BHUIIBL.

49. Komnonmnsie pactBopsl. CTpoeHHEe KOTOUAHON MHIEIUIBL.

50. Koarynsiiyst KOJJIOMIHBIX PACTBOPOB U (haKTOphl, €€ BBI3BIBAIOILME.

51. THITEI OKHCITUTETHHO-BOCCTAHOBUTEIFHBIX PEaKIUIL.

52. Peaxuuu oxucnenus. Baxueiline BOCCTaHOBUTEIH.

53. Peakuumu BoccTraHoBieHMs. BakHenine OKUCIUTENH.

54. OKHCITUTENBHO-BOCCTAHOBUTENBHASL JBOIICTBEHHOCTb.

55. DNEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIUAIB U PSIl HANPSDKEHUH METaIOB.

56. Koppo3sust MeTaninoB u ee BUIBL

57. Mertozp! 3alIUTHl OT KOPPO3UHU METAIIIOB.

58. [onsaTHe XUMUYECKO# HACHTUPUKAMKU. KadyecTBEHHbIE peaKkiuy Ha MOHBI.

59. CocraBneHne ypaBHEHHI OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAaKIUi, Peakiii HOHHOTO 00MEHa, THIPOJII3a COJeH.

6.2. TeMmbl NUCBMEHHBIX PadoT

PacuerHo-rpaduueckas pabora cTyI€HTOB OUHOM (HOpMBI O0YUEHUS

PacuerHo-rpaduueckas padota (PI'P) Ha Temy «Xumudeckue pacuetbi». [lenbro BeimosHeHus PI'P sBsieTcs 3akperieHue
TEOPETHUYECKIX 3HAHMI, BRIHOCHMBIX Ha CAMOCTOSTENBHYIO paboTy CTyICHTOB, TO3BOJIIOIINX OCBOUTH CIICIHATIBHBIC Pa3IeIIbl
JUCIUTUTHHBL.

Brimonnsiercs PI'P cTyieHTOM MHAMBUAYaIBHO MO PYKOBOJCTBOM NPENOAaBaTelisl BO BHEAYAUTOPHOE BPEMsl, CAMOCTOSITEILHO.
CpoK craun 3aKOHYEHHOM paboThHI Ha MPOBEPKY PYKOBOIHUTEINIO YKa3bIBaeTCS B 3aaHUH. [1ociie MpoBEepKH 1 TOPaOOTKH YKa3aHHBIX
3aMevaHui, pabora 3amumaeTcs. [Ipu MoIoKUTeTFHON OIIeHKE BBHITIOTHEHHON CTYyIEHTOM paboTe Ha TUTYJIBHOM JIUCTE PaOOTHI
CTaBUTCS - "3aUTeHO".

6.3. @oH/1 OLIEHOYHBIX CPEICTB

B teuenue cemectpa npoBozsTces 2 npomexyTounbix kKoHTposs (ITK1, ITK2), cocTosmux 13 BOIPOCoB U 3aj1ay, 10 MpoiaeHHOMY
TEOPETUUECKOMY MaTEpHAILy JICKIUI U NIPAaKTHYECKNUX 3aHATHH.

IMo auctmmuimae XuMmus GopMaMH TEKYIIEro KOHTPOJIS SBIISIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3a1a4 no npeAcTaBICHHBIM BapHaHTaM 3aJaHHH.

TKS - Bomonnenue PI'P.

6.4. IlepevyeHb BUI0B OIIEHOYHBIX CPEICTB

PacueTHO-rpaduueckas padorta.




7. YHAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnayemasi 1uTeparypa

7.1.1. OcHoBHAs1 JIMTEpaTypa

ABTOpBI, COCTaBUTENN

3ariaBue

W3nmarenscTBO, TOI

JI1.1 | JIyranckas U.A. Xumust: yaeOHoe mocodure [UIs CTYIEHTOB BCEX HAIPaBICHHH | Hosouepkacck: , 2013,
JI1.2 | CysopoB A. B., OOmas XuMust: y4eOHHK Cankr-IlerepOypr: Xumusaar,
Huxonbckuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.2. JlonoiHUTeAbHAS JTUTEPATYypa
ABTOpBI, COCTaBUTEIH 3ariaBue WznarenscTBo, ros
JI2.1 |Mlamamosa O.1O., XuMmust: COOPHUK 3214 JJTs1 CAMOCTOSITEIIBHON PabOoThI Hosouepkacck, 2018,
Jpososo3zosa T.1. CTY/IEHTOB [BCceX HAIPaBIICHUH | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&i1db=0
JI2.2 | AposoBo3osa T.H., Xumus: 1abopaTOPHBINA IPAKTHKYM JUTS CTYICHTOB BCEX Hosouepxkacck, 2018,
IManamosa O.10., HanpaBJICHUH http://biblio.dongau.ru/MegaPr
IIstHuneHa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI2.3 | Amapues A. 1., Xumus : COOpHHK 3a7a4 U YIPaKHEHUH: yIeOHO-METOINIECKOEe HoBocubupck:
Kazaxoa A. A. nocobue HoBocuOupckuii
roCyIapCTBEHHBIH
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
JI2.4 | HoBouepk. HHX.- XUMHA: METOA. YKa3aHH M0 M3y4. Kypca ¥ BBII. KOHTP. paOOTHI Hosouepxacck, 2022,
MEJINOp. UH-T JUIS CTy[. 3a04. GopMBbI 00yd. Hanpasi. "T'unpomennopanus”, http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; coct.: |"Crpoutensctso", "[Ipupomnoo0ycTpoiicTBO 1 oNIMI/UserEntry?
0O.10. lanamosa, Bojtonoib3oBanue"”, "TexHocepHas 6e30mMacHOCTb", Action=Link FindDoc&id=42
T.W. IpoBoBo30Ba "Hedrerazosoe nemo" 7806&i1db=0
7.2. llepeyens pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAIIMOHHO¥ ceTn "UHTepHeT"
7.2.1 MH()OPMAIMOHHO-CIIPABOYHBIC U IIOHNCKOBBIC http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 IlepevyeHs MPOrpaMMHOr0 oGecTieYeHUs
7.3.1 Yandex browser
73.2 MS Windows XP,7,8, 8.1, 10; Cyb6nuuensnonnsiid gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiia»
7.3.3 Microsoft Teams IIpenocraBnseTcs 6ecIIaTHO
7.3.4 MS Office professional; Cyo0nunen3nonnsii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»
7.4 Ilepevyenb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 baszer ganapix OO0 "Tlpecc-Mudopm" (Korcymsrant | https://www.consultant.ru
+)
7.4.2 ba3br nanabix OOO HayuHnas snekrpoHHas http://elibrary.ru/
OoubIoTeKA
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAYJIS)
8.1 2321 CrieranabHOE MOMENICHHE YKOMIUIEKTOBAHO CIICITHATU3UPOBAHHON MEOEIBIO U TEXHUUECKUMHU
CpencTBaMH 00Y9eHHs, CIy KaIlliMH IS IpeICTaBIeHs HH(opMaln ayautopun: HaGop
JEeMOHCTPALIMOHHOTO 000pyAOBaHMs (TIEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1 w.,
npoekrop Acerx113PH — lwir., 3xpaH HacTeHHBIN — | mT.; Y4eOHO-HATMISAHBIE TOCOOUs — 9 mIT.;
Jocka - 1 mr.; Paboune Mecta cTyneHTOB; Pabouee MecTo mpernoaaBaTes.
8.2 2313 CrnenmambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOEIBI0 H TEXHIYECKIMUI

CpeACTBaMH O0YYEHHS, CIy KaIlUMHU AL IPEACTABICHI HH()OPMAIH OOJIBIION Ay TUTOPHH:
Habop neMOHCTpanmoOHHOTO 000py/J0BaHus (IEPEHOCHOI): HOYTOYK Mapku Asusmodel/X552M — 1
mrt., mpoektop Acerx113PH — 1mT., 3kpaH HacTeHHBIH — | IT.; Y4eOHO-HArIAAHbBIC TOCOOus — 15

mrt.; Paboune mecra ctyneHTOB; Pabodee MecTo mpemomaBarens.




8.3 2305 [TomernieHne YKOMIUIEKTOBAHO CIICIHATHN3UPOBAHHON MEOENBI0 M TEXHUUECKUMU CPENICTBAMU
00y4eHUsI, CITYKAIUMHE JJIsl IPEACTaBICHU HH(GOPMALUK U OCHAILICHO KOMIIBIOTEPHOI TEXHUKOH ¢
BO3MOXKHOCTBIO MTOJKITIOYCHUS K CeTH «IHTEpHET» U 00eCIIeYCHHEM JIOCTYIIA B AJIEKTPOHHYTO
nH(popMannoHHO-00pa3zosatenbHyto cpexy HUMU lonckoit TAY: KommeioTeps! Mapoxk: Intel
Celeron 430 — 1 wt.; Celeron 366 — 1 it.; Femoza — 2 mit.; Monurop VS — 1 mir.; MoHutop
OPTIQUESTQ — 2 mit.; Monwutop Intel Celeron 430 — 1 mt.; Kadenpanbhas OudbmroTeka;

Crombl komnbioTepHBIE — 6 T.; Cros-TyMOa — 5 iT.; Crynbs — 16 mT.; TemaTHdeckue rmiakaThl
—5mr.; Jocka— 1mT.; Paboune mecta ctyneHToB; Pabouee mecTo mpemonaBaTes.

8.4 2102 CrienanbpHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIISHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMH O0YYEHHUSI, CIy KaIllUMH JIsI IPEICTABICHH HH(OOPMAIIH OOJBIION ayTUTOPHH:
Habop neMoHCcTpalmoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): 9KpaH - | IIT., MpoeKTop - 1 mT., HeTOYK
- 1 mt.; Ammapar TBO — lmit.; Anmapar TB3 — 1 wt.; IInuta sanexrpudeckas — 1 mr.; Ilnura
HarpesatenbHas ES-HA3040 — 1 wir.; Tazoananuzatop I'XI1-3M — 1 wir.; OrHerymwmrens — 1 wr.;
Benpo xonycunoe — 1 mit.; JlabopatopHas mocyaa; PacTBOpbI peakTHBOB, HEOOXOMUMBIX IS
BBITTOJTHEHHUS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeauKaMeHTamu — | mT.; MeGens 1abopaTopHasi;
Jocka MarHuTHO-MapkepHas - lmt.; CymunbHelid mkad - 1mt.; Becsl Texnoxumudeckue BJIKT-
500 - lmr.; MydenbHas neus - 2 mit.; Jlocka — 1 mir.; Paboune mecta ctynentoB; Pabouune mecta
IIpeoAaBaTes.

9. METOUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCIHTUIIJIMHBI (MOZY JIST)

1. INonoxxerne o Texymel arrecrarmu obydaromuxcst B HUMU ITAY (BBexeHo B neficTBHe mpuka3oM aupekropa Nell9 ot
14 ntonst 2015 1.). / HoBouepk. umx.-menuop. uH-T JJonckoit [AY.-Dnexrpon. nan.- HoBouepkacck, 2015. - Pexxum gocryma:
http://www.ngma.su - 27.08.2016

2. XuMHUA : METOANYECKHE YKa3aHMS 110 ITOJTOTOBKE K TEKyIIeMy KOHTPOJIIO JUTS CTYICHTOB BCeX HampasieHnit / HoBodepk. HHX.-
menuop. uH-T JJorckoit I'AY ; coct. O.10. Illanamosa. - HoBouepkacck, 2019.

2. poBoBo3oBa, T.. Xumus: n1ad. npakTukyM ais cty. Bcex Hampasi./ T. U. JIpoBoBo3zosa, O. 1O. Illanamosa, E. B. [IsTHuLbHA ;
Hosouepk. unx.-menuop. uH-t Jlonckoii 'AY. - Hoouepkacck, 2018.

3. 6. [Hamamosa, O.}O. Xumus: ¢6. 3amaq st cam. paboTthl ctyj. [Becex Hampasi.] / O. 0. Hlanamosa, T. U. JIpoBoBo30Ba ;
Hosouepk. nax.-menuop. uH-T Jorckoit 'AY. - HoBouepxacck, 2018.
4.3. XuMHS : METOIMYECKIE YKa3aHMs MO MOJITOTOBKE K TEKyIIEMY KOHTPOIIO JJIsi CTyISHTOB BceX HampasieHuid / HoBouepk.

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




