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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

43ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 42
caMoCTOsITebHAs paboTa 84
4aCOB Ha KOHTPOJIb 18
PacnipenesieHne 4acoB TUCHUTJIHHBI IO CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henens 13 5/6
Bun 3anarnit vo | PO | VI PIT
Jlekuun 14 (14 |14 |14
JlaboparopHsie 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
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 NpeABAPHUTEILHON NOAT0TOBKE 00y4al01Ierocs:
3.1.1 | 3uats:

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

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

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

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIICPpUMCHTA

3.2 | JucumninHbl (MOAYJIN) M NPAKTHKH, VIS KOTOPHIX 0CBOCHHE JaHHOM IMCUMIJIMHBI (MOYJIs1) HE00X0AMMO 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 (MogydeHHe IePBUYHBIX HABBIKOB HAyYHO-HUCCIICIOBATEIBECKOH paboThI)

3.2.12 | YuebHas TexHOMOrHYeCKas (MIPOSKTHO-TEXHOJIOTHYECKAs) TPAKTHKA

3.2.13 | Oxonorust pacTeHUH, JKUBOTHBIX B MHKPOOPTaHI3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX MCCIIEIOBAHUI

3.2.15 | Hayuno-uccrenoBarensckast pabota (HHP)

3.2.16 | CucteMHBbIi aHAIU3 U ONTUMM3ALUS PELICHUI

3.2.17 | TexHonoruueckas (MIPOEKTHO-TEXHOJIOTHYECKas ) MPAKTUKA

3.2.18 | Xumuueckue v HU3NKO-XUMHUIECKIAES METO bl aHATH3a

3.2.19 | 3ammTa BRIMYCKHON KBaTH(UKAIIMOHHON pabOoThI, BKIIOYAs NOATOTOBKY K MPOLEAYPE 3aIIUThI U MPOLELypPy 3alHUThI

3.2.20 | BonHslii peecTp

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

OIIK-1 : CniocoGeH pemiath 3aJa4u NpodhecCHOHATBHOI 1eSITeIbHOCTH HA OCHOBE UCIO/Ib30BAHHMS TEOPETUYECKUX U
NMPAKTHYEeCKHX OCHOB €CTECTBEHHBIX U TEXHHYECKHX HAYK, a TAK)Ke MAaTeMAaTH4YeCKOro anmnapara

OIIK-1.1 : BeisiBnenue u Kiaccupuranys GU3NIECKUX 1 XMMHYECKUX IPOLIECCOB, MPOTEKAIOIINX Ha 00bEKTEe
IpodeCCHOHANBHON JIESITENEHOCTH

OIIK-1.10 : Onenka BO3AEHCTBHSI TEXHOTEHHBIX ()aKTOPOB HA COCTOSIHIE OKpPY Karolel cpeibl




OIIK-1.2 : Onpenenenue XxapakTepuCTUK (PU3NUECKOTO Mporiecca (SIBJICHNUS ), XapaKTepHOTO sl 00BEKTOB MPOQeCCHOHATBHON
JEATEIBHOCTH, HAa OCHOBE TEOPETHUECKOTO (IKCIEPHMEHTAIBEHOTO0) HCCIICTOBAHUS

OIIK-1.3 : Onpenenenue XapakTepUCTUK XMMHYIECKOTO IpoLiecca (SBIEHH), XapaKTepHOTo 11l 00BEKTOB PO ecCHOHATILHOM
JeATeIbHOCTH, Ha OCHOBE SKCTIEPUMEHTAIILHBIX UCCIIE0BaHNI

OIIK-1.4 : IlpencraBieHue 6a30BbIX 1151 TPOQECCHOHATBHON cepbl PU3NUECKUX MPOLIECCOB U SBJICHUN B BUJIE
MaTeMaTH4ecKoro(ux) ypaBHeHHsI(i1)

OIIK-1.5 : Bei6op 6a30BbIX (PU3NUECKUX U XMMUUECKUX 3aKOHOB JIJIsl pELICHHs 33124 MPO(eCCHOHANIBHOMN JIeSITeNbHOCTH

OIIK-1.6 : PerieHre MHXEHEPHBIX 3a/1a4 C IOMOIIBI0 MATEMaTHYECKOTO amapaTa BEKTOPHOM aireOpbl, aHaIUTHUECKON

TEOMETPUHU

OIIK-1.7 : Pemienne ypaBHEHH, OMMUCHIBAIOIIMX OCHOBHBIC (PH3MUYESCKUE MPOLIECCHI, C IPUMEHEHHEM METOI0B JIMHEHHON
anreOpbl 1 MAaTEMaTHYECKOTO aHAIN3

OIIK-1.9 : Pemenne MHXEHEPHO-TEOMETPHUIECKIX 3324 TpapraecKkuMu criocodamMu

5. CTPYKTYPA U COOEPXKAHUE JUCHUIIJIMHBI (MOAY JIS)

Kon HaumeHoBaHue pa3ienoB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | HuTepakr. IIpumeyanne
3aHATHSA TeM /BUJ 3aHATHS/ Kypc
Paznein 1. 1. OcHOBHBIE 3aKOHBI
XHMMH.

1.1 OmnpeneneHrne YKBUBAJIICHTHO 1 2 OIIK-1.1 JI1.1 J11.2 0
HMacchl MeTajuia moooseMy OIIK-1.2 JI1.3J12.1
BBIJIETHBIIErocs Bogoposa. /J1ab/ OIIK-1.3 2.2

JI2.3J13.1
JI3.2
21
Pazpnean 2. 2. CtpoeHnne aToma.
Ilepuonnyeckas cucrema
yieMenToB .. MeHnaeneeBa.

2.1 Crpoenue atoma. CoBpeMeHHas 1 2 OIIK-1.1 JIT.1JI1.2 0
MOJIENTb COCTOSIHUSI 3JIEKTPOHA B OIlK-1.2 JI1.3J12.1
aToMe. DIEeKTPOHHbBIE 000IOUKH B OIIK-1.3 J12.2
aTome. KBaHTOBBIE UnCIIa. JI2.3J13.1
Ipunnun [Maymu. [TpaBuno Xyuna. JI3.2
Iepnoanueckuii 3axon JI.11. 31
Menneneena B cBeTe
COBPEMEHHON TEOPUU CTPOCHUS
aToMma.

/JTex/

2.2 Crpoenue aroma. XuMu4eckast 1 1 OIlK-1.1 JIT.1 JI1.2 0
cBs3b. CTpoeHHEe aTOMa U OIIK-1.2 JI1.3J12.1
CHCTEMATHKAa XUMUYECKUX OIIK-1.3 J2.2
a1eMeHToB. [lepuonnyeckas JI2.3J13.1
cucTeMa dJIeMEHTOB U U3MEHEHUe JI3.2
CBOICTB 3J1eMEHTOB. THIIBI o1
XUMHMYECKHUX CBsI3eH U UX
xapakrepuctuka. CTpoeHue u
CBOWCTBA MOJIEKYJI
Mp/

Paznen 3. 3.Xumnueckas cBsi3b U
CTPOeHHe MOJIEKY.JI.

3.1 XuMHUECKas CBSI3b U CTPOCHUE 1 2 OIIK-1.1 JIT.1JI1.2 0
MOJIEKY L. OIIK-1.2 JI1.3J12.1
Turet XUMUYIECKON OIIK-1.3 J2.2

CBSI3H: KOBaJICHTHA, JI2.3J13.1
HWOHHAs, BOJIOPOHAS, JI3.2
metanyeckas. CTpoeHue 21

MoJIeKyJl. BnusiHue tuna
XUMHUYECKOH CBA3M Ha
CBOICTBA BEILECTB.
/Jlex/




32 Crpoenne aroMa. XHMUUECKast OIIK-1.1 J1.1J11.2
cBsi3b. CTpoeHHE aTOMa U OIIK-1.2 JI1.3J12.1
CHUCTEMAaTHKa XUMHYECKUX OIIK-1.3 J12.2
aneMenToB. [lepuonuueckas JI2.3J13.1
cucTeMa dJIEeMEHTOB 1 U3MEHEHNe JI3.2
CBOWCTB 3J1EMEHTOB. THIIbI 91
XUMHUYECKHUX CBSI3eH U UX
xapakrepuctuka. CTpoeHue u
CBOWCTBA MOJIEKYJI

Mp/
Paznen 4. 4.3nepreruxa
XHMHYECKHX MPOLECCOB.

4.1 OHepreTuka XMMHUYECKUX OIIK-1.1 J1.1J11.2
TPOLIECCOB. XUMUYECKAS OIIK-1.2 JI1.3J12.1
KUHETUKa DHEPreTU4ecKue OIIK-1.3 2.2
3¢ EKTHI XUMUYECKUX PEAKIIHH. JI2.3J13.1
BuyTpennss sueprus u JI3.2
sHTanbnus. TepMoxumus. 3aKoH 21
I'ecca. Temnora o6pa3oBanms
XUMHYECKAX COSTUHEHUH.

[oHsiTHE 00 SHTPOITUH U SHEPTHU
I'm66ca. CKOpOCTh XMMHYECKIX
peakiuii, BIusSHUE Ha Hee
Pa3NIu4HbIX (HaKTOPOB.
XUMHUYECKOE paBHOBECHE.

ITpunnun Jlelllarense,
CMelleHNe paBHOBecHSL. (A
KOHKPETHBIX CUTYyaLuil)

/J1ex/

4.2 DHepreTuka XUMHYECKUX OIIK-1.1 JIT.1JI1.2
npouieccoB. Pacyer sHTANBIINN OIIK-1.2 JI1.3J12.1
XUMHUYECKUX OIIK-1.3 J12.2
PeaKIuii. JI12.3J13.1

Mp/ JI3.2
31
4.3 OmnpeneneHne SHTAIBITUN PEAKIII OIlK-1.1 JI1.1JI11.2
HelTpanuzanuu /J1a6/ OIIK-1.2 JI1.3J12.1
OIIK-1.3 2.2
J12.3J13.1
JI3.2
21
Pa3znea 5. 5. CkopocTb
XHUMHUYECKHX peakuuii u
XHMHYeCKOe paBHOBeCHeE.

5.1 Kuneruka xumuaeckux OIIK-1.1 JI1.1JI1.2
npouieccoB. Pacuer ckopoctu OIIK-1.2 JI1.3J12.1
XUMHUYECKUX peakiuid. IIpaBuiio OIIK-1.3 J2.2
Bant-T'odda. Ipuammm JI2.3J13.1
JlelllaTenbe, cmereHne JI3.2
XUMHYECKOTO PaBHOBECHUS 31
(pemieHMe CUTYAIMOHHBIX 33/1a4).

Mp/
5.2 CKOpOCTh XMMUYECKHX PEAKIIHA U OIIK-1.1 JI.1J11.2
XUMHUYecKoe paBHOBecue /J1ab/ OIIK-1.2 JI1.3J12.1
OIIK-1.3 J12.2
JI2.3713.1
JI3.2
91

Paznen 6. 6. Boga. Oomas
XapaKTepPUCTHKA PACTBOPOB.




6.1 Boga. O0mias xapakreprcTuka OIIK-1.1 JI1.1J11.2
pacTBOpPOB. OIIK-1.2 JI1.3J12.1
CriocoObI BEIpaKEHHSI COCTaBa OIIK-1.3 J12.2
pactBopoB. PUBUKO-XUMHUUYECKHE JI2.3J13.1
CBOWCTBA PacTBOPOB JI3.2

HERJIEKTPOJIUTOB u 21
3JIEKTPOJIUTOB. 3aKkoH
Bant-T'opda u
Payiis.(AHain3 KOHKPETHBIX
CHUTYaIi)
/JTex/

6.2 OO0m1ast xapakTepuCcTHKa OIIK-1.1 JI.1J11.2
pacTBOpoB. Pacder KOHIIEHTpauu OIIK-1.2 JI1.3J12.1
pactBopos /IIp/ OIlIK-1.3 2.2

JI2.3713.1
JI3.2
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
JI2.3J13.1
JI3.2
31
Pazpnen 7. 7. PactBopsl
3J1eKTPOJIMTOB.

7.1 PacTBOpBI 371€KTPOTUTOB. OIIK-1.1 JIT.1JI1.2
DNEKTPOTUTHYECKAS OIIK-1.2 JI1.3J12.1
mucconmanys. Kinaccuguxarms OIIK-1.3 J12.2
3JEKTPOJIUTOB. TeopHs CHIIBHBIX JI2.3J13.1
SJIEKTPOJIUTOB. 3aKOH pa30aBiIeHUS JI3.2
OctBanbna. 'maponus coneit 21
/JTex/

7.2 CBoiicTBa pacTBOPOB. OIIK-1.1 JI.1J11.2
Konnurarusuele cBoiicTBa OIIK-1.2 JI1.3J12.1
pacTBoOpoB (perieHue OIlK-1.3 J12.2
CUTYaIlMOHHBIX 3a]a4). JI2.3713.1
Mp/ JI3.2

31

7.3 Peakiun B pacTBOpax OIIK-1.1 JIT.1JI1.2
3JIEKTPOJIUTOB. OIIK-1.2 JI1.3J12.1
/J1ab/ OIIK-1.3 2.2

JI2.3J13.1
JI3.2
31

7.4 CBoiicTBa pacTBOpPOB. OIIK-1.1 JI.1J11.2
Konnurarusueie cBoiicTBa OIIK-1.2 JI1.3J12.1
pacTBopoB (perieHue OIlK-1.3 J12.2
CUTYaIlMOHHBIX 3a]a4). JI2.3713.1
Mp/ JI3.2

31
Pa3zpea 8. 8. lucniepcunie
CUCTEMBI M KOJLJIOUIHbIE
PacTBOpbLI.

8.1 JlucnepcHbIe CUCTEMBI. OIIK-1.1 JI1.1 J11.2
Knaccudumkanus no creneHu OIIK-1.2 JI1.3J12.1
JIACIIEPCHOCTH U arperaTHOMY OIIK-1.3 J2.2
cocrosinuio. Komnonausie JI12.3J13.1
pacTBOpbI. AncopOIust JI3.2
KOJUIOUJHBIX pacTBOPOB, 21

00pa3oBaHMEe MHULIEILIBL.
Koarynsius kommonaos. /Jlex/




8.2 Konnoumnsie pactBopst /J1ab/ 1 2 OIIK-1.1 J1.1J11.2 0
OIIK-1.2 JI1.3J12.1
OIlIK-1.3 2.2
JI2.3713.1
JI3.2
91
Pa3znes 9. 9. OkuciaunrebHO-
BOCCTAHOBHUTEJIbHbIE PEAKIINH.
OCHOBBI JJIEKTPOXHUMHUH.

9.1 OCHOBBI AJIEKTPOXUMHH. 1 2 OIlK-1.1 JIT.1JI1.2 0
CraHgapTHBIC IEKTPOHBIC OIIK-1.2 JI1.3J12.1
TIOTEHIIMAJIBI METAJIJIOB. OIlK-1.3 J12.2
ONeKTPOXUMHUYECKUH P JI2.3713.1
HaIPsHDKCHUH METAIIJIOB. JI3.2
T'anpBaHMYECKUE SIIEMEHTHI. 21
Koppo3zus metamnos. 3ammra oT
KOPPO3HH.

DNEKTPOIU3.
/JTex/
9.2 Peaxumm oxucienus- 1 2 OIIK-1.1 JI1.1 J11.2 0
BoccTaHoBieHwusI /J1ab/ OIlK-1.2 JI1.3J12.1
OIIK-1.3 2.2
J12.3J13.1
JI3.2
31
9.3 OCHOBBI  3JICKTPOXUMHH. 1 2 OIIK-1.1 JIT.1JI1.2 0
CocragnieHue OIIK-1.2 JI1.3J12.1
OKHMCITUTEIIbHO- OIIK-1.3 J12.2
BOCCTAHOBUTENBHBIX pPEaKUU. JI2.3J13.1
DJNEKTPOIIN3 PacIIaBOB U JI3.2
pacTBOpoOB 21
Mp/
Pazpea 10. 10. Xumuuyeckas
HaeHTHpUKAIUA

10.1 N3yueHne TeopeTHIecKux 1 41 OIIK-1.1 JIT.1JI1.2 0
BOIIPOCOB, BHITIOJTHEHHE OIIK-1.2 JI1.3712.1
TEOPETUUECKUX 3aJJaHUM, peleHue OIIK-1.3 2.2
3amad. /Cp/ JI12.3J13.1

JI3.2
21
Pazgea 11. 11. KomnuiekcHbie
coelMHeHUsl

11.1 M3yueHne TeopeTHIeCcKux 1 43 OIIK-1.1 JIT.1JI1.2 0
BOIIPOCOB, BHITIOJTHEHHE OIIK-1.2 JI1.3J12.1
TEOPETUUECKUX 3aJJaHUM, peleHue OIIK-1.3 J12.2
3amad. /Cp/ J12.3J13.1

JI3.2
31
Pazpen 12. 12. Kontpoisb

12.1 IToaroroBka K UTOTOBOMY 1 18 OIIK-1.1 JI1.1 J11.2 0
KOHTPOJIIO OCBOCHHUS AUCIUIIIIHBI OIIK-1.2 JI1.3J12.1
B (hopMe dK3aMeHa. /DK3aMeH/ OIIK-1.3 2.2

J12.3J13.1
JI3.2
o1

6. ®OH]] OLIEHOYHBIX CPEJICTB

6.1. KoHTpoibHBIE BONIPOCHI U 3aJaHUSI

ITpu ocBOCHUH AUCIMIUIMHEI IPEAYCMOTPEH IIPOMEKYTOUHBIH M HTOTOBEIA KOHTPOJIb 3HAHUH CTYICHTOB.

Texymuit KOHTPOJIb 3HAHUIT IPOBOIUTCS B COOTBETCTBHH ¢ IlomokeHneM o TeKyImei aTrectaruy odydaronuxces oT 15 mas 2024r.
Texymas arrectanus B opme OaIbHO-PEUTHHIOBOM cucTeMbl (nanee - BPC) mpumMensercs amst o0ydaromuxcst O4Hoi GopMel
00yUeHHS.

B pamxkax BPC ycnieBaeMocTh 00yJalONIMXCs TIO KAXKI0H TUCIUTUINHE OIIEHUBAIOT CIIEAYIONINE BUIBI KOHTPOJIS: TEKYIHI KOHTPOITh
(TK), mpomeskyTtounslii kouTpois (I1K), aktuBHOCTE (A) 1 uToroBsiit kouTposb (MK). Craya 3auera/sk3amena oOsi3aTenbHa IpU




JKEeJITAaHUH 00YJaIOIerocs MOBBICUTH UTOTOBBIN PEUTHHTOBBIN OaJT MIIH €ClU CTyAEHT He Habpan no bPC MuHNManbsHOE KOIHYECTBO
6amtoB (51 6amn).

INepuomuunocts nposeaenus TK u IIK:

- TeKyLIU{ KOHTPOJIb — 3 3a CEMECTD;

- IPOMEXKYTOUHBIH KOHTPOJIb — 3 3a ceMecTp.

ITpu ocBOEHUM AMCIMILUIMHBI IPEAYCMOTPEH TPOMEKYTOUHBIH U UTOTOBBIA KOHTPOJb 3HAHHUHN CTYIEHTOB.

Texymuit KOHTPOJIb 3HAHMI IPOBOIUTCS B COOTBETCTBHH ¢ IlomokeHneM o TeKyImei aTrectanuy odydaromuxcs oT 15 mas 2024r.
Texymas arTectanus B popme 6aIbHO-pEeHTHHTOBOH cucTeMs! (fanee - BPC) mpumMensieTcs st 00y9aromuxcst O4HOH (hOpMEI
0o0y4eHus.

B pamxax BPC ycnieBaeMocTs 00y4aronuxcs 1Mo KaX1oi TUCIUILIMNHE OIICHUBAIOT CIIEAYIONTHE BUBI KOHTPOJIS: TEKYIIHi KOHTPOJb
(TK), npomesxytounstit koHTpois (I1K), aktuBHOCTE (A) 1 nToroserit koHTpois (MK). Coaua 3agera/sx3aMena o0s3aTeIbHA TIPH
JKeJIaHUK 00yYaroIerocs HOBbICUTh UTOTOBBIA PEHTHHIOBBIN Oalyl MJIH €Clii CTyIeHT He HaOpas o bPC MUHHMaNbHOE KOIUYECTBO
6amtoB (51 Oamn).

Ilepuonnunocts nposenenusa TK u IIK:

- TEeKyII[UH KOHTPOJb — 3 3a ceMecTp;

- IPOMEXKYTOUHBIH KOHTPOJIb — 3 3a CeMECTP.

ITpu ocBOCHUH AUCIMIUIMHEI IPEAYCMOTPEH IIPOMEKYTOUHBIH M HTOTOBEIA KOHTPOJIb 3HAHUH CTYICHTOB.

Texymuit KOHTPOJIb 3HAHUIT IPOBOIUTCS B COOTBETCTBHH ¢ IlomokeHneM o TeKyImei aTrectanuy odydaromuxces oT 15 mas 2024r.
Texymas arrectanus B opMe OaIbHO-PEUTHHIOBOM cucTeMbl (nanee - BPC) mpumensiercs amst o0ydaromuxcst O4Hoi GopMel
00yUeHHMS.

B pamkax BPC ycrnieBaeMocTh 00yJalONIMXCs TIO KAXKI0H TUCIUTUINHE OIIEHUBAIOT CIIEAYIOINE BUABI KOHTPOJIS: TEKYIH KOHTPOITh
(TK), mpomeskyTtounsiii kouTpois (I1K), aktuBHOCTE (A) 1 uToroBsiit koHTposb (MK). Craya 3auera/sk3amena oOsi3aTenbHa IpU
JKEJTaHUU 00Y4aroLIerocsi HOBBICUTh UTOTOBBII PEHTHHIOBBII OallI MM eciu cTyieHT He HaOpai no bPC MHHUMaIIbHOE KOJIMYECTBO
6amroB (51 6amn).

Ilepuonnunocts nposenenus TK u I1K:

- TEeKyLIUH KOHTPOJIb — 3 3a cEMeCTp;

- IPOMEXKYTOUHBIH KOHTPOJIb — 3 33 CEMECTP.

TEKYIMH KOHTPOJIb Ne 1 (ot 6 10 10 6amioB);
BAPHUAHT Ne 1

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLIUX COCAUHECHUI:
H3BO3, NaH2PO4

2.1 r IByXBaJIEHTHOTO M€eTaJlIa BHITECHSAET U3 PaCTBOPA
MeHOoM conu 2,61 T Menu. Beuucinute S5KBUBalIEHTHYIO

¥ aTOMHYIO MacChl ¥ HA30BUTE METAJLI, €CJI SKBUBAJICHTHAS
Macca Menu paBHa 31,8 r/MoJIb.

BAPUAHT Ne 2

1. PaccunTaTh SKBUBAJICHTHYIO Maccy CICIYIONINX COCTUHCHUI:
P205, CaOHNO3

2. Bpruucnute 9KBUBaJICHTHYIO MacCy MeTallia, €CIH €ro OKCUA
conepxur 19,66 % xucnopona.

BAPUAHT Ne 3

1. PaccunTaTh SKBUBAJICHTHYIO Maccy CICIYIONIMX COCTUHCHUIT:
Fe(OH)2, Ba(NO3)2

2. 10 r MeTa1a BBITECHSIOT U3 KUCIOTHI 5,6 J1 BOIOPOa,
M3MEPEHHOTo MpH H.y. HaliTi SKBUBaJCHTHYIO Maccy MeTaa.

BAPUAHT Ne 4

1. PaccunraTh 5KBUBaJICHTHYIO MacCy CIIEAYIOIINX COCTUHEHHUMN:
PbS, CuOHCI

2. Onpenenure SKBUBAIICHTHYIO MacCcy MeTalja, €CIu

ero coepmHeHue ¢ Ghropom couepxut 87,5 % merania.
OkBHBaNeHTHas Macca ¢pTopa paBHa 19 r/Mob.

BAPUAHT Ne 5

1. PaccunTtaTh 5KBUBaJICHTHYIO MAcCCy CJIEIYIOIINX COeIUHEHUI:
Si02, K2HPO4

2. U3 2,4 r metanna nonyveHo 4,8 r cynbduia meTamia.
OKBHBaJEHTHas Macca cepsl paBHa 16 r/Monb. Haiinure
SKBHBAJIICHTHYIO MacCy MeTaJuia.




BAPUAHT Ne 6

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIMHCHHUI:
Ca(OH)2, AI2(SO4)3

2. Ilpu pactBopenun B kuciote 11,9 r MeTasnia BELAETUIOCH
2,24 n BoJi0pOia, U3MEPEHHOTO IpH H.y. Ornpenenure
SKBHUBAJICHTHYIO MacCy MeTajuia.

BAPUAHT Ne 7

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:
HNO3, Fe(NO3)3

2. OznHO ¥ TOXE KOJIMYECTBO METAlIa pearupyer 0e3 ocTaTka

¢ 0,4 r kucnopona u 0,8 gpyroro snementa. Haligute
SKBUBAJICHTHYIO MacCy 3JIE€MEHTa.

BAPUAHT Ne 8

1. PaccunraTh 5KBUBaJICHTHYIO MacCy CIIEAYIOMINX COCTUHEHHUMN:
NH4Cl, MgOHBr

2. Ha nefitpanusanuro 19,6 r kuciaoTsl Tpedyercst 16 T

ruipokcuaa Hatpus. OnpenennuTe SKBUBAJICHTHYIO Maccy KHUCIIOTBI.

BAPUAHT Ne 9

1. PaccunraTh 5KBUBaJICHTHYIO MacCy CIIEAYIOIINX COCTUHEHHUMN:
H2504, NaHSiO3

2. Ilpu cxxuranuu 1,8 T TpeXBalIeHTHOTO MeTalIa HOIy4YeHo 3,4 T
ero okcuja. Haiinure sKBUBaJICHTHYIO M aTOMHYIO MacChl METalIa.

BAPUAHT Ne 10

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CJIEIYIOIINX COeTUHEHUI:
Zn(OH)2, FeSO4

2. OnpenenuTe SKBUBAICHTHYIO Maccy metaiuia, 0,12 r koroporo
BBITECHSIOT U3 KUCIOTHI 112 M1 Bogopoaa, U3MEpEHHOTO TMPH H.y.

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

Bapuant Ne 1

1. Hanmmmre ypaBHeHHs peakiyid B MOJICKYJIIPHOH W HOHHO-MOJIEKYIISIpHO# (hopme:
a) AlICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S04 —

2. Hanmmmre ypaBHeHHS peakiiii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIISIPHOI (hopMe.
VYxkaxwure cpeny pactBopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

Bapuant Ne 2

1. Hanummre ypaBHEHHS PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:
a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl —

2. Hanmmmre ypaBHeHHMs peakuyid B MOJICKYJIIPHOIM U HOHHO-MOJIEKYIISIPHO# (opme.
VYxkaxure cpeny pactsopa u pH:

a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

Bapuant Ne 3

1. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIpHOi (hopme:
a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 —

2. Hannmmre ypaBHEHHsI peaKIii B MOJIEKYJISIPHOW U HIOHHO-MOJIEKYJIAPHO# (opme.




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

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuant Ne 4

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

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI —

2. Harmummre ypaBHEHHS PEakUii B MOJIEKYIISIPHOM U HOHHO-MOJIEKYIISIpHOI (hopme
a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

Bapuant Ne 5

. Yxaxute cpexy pactsopa u pH:

1. Hanmmure ypaBHEHHS peakiiiii B MOJIEKYIISIPHOH M HOHHO-MOJIEKYJIIpHOH (hopme:

a) Na2SO4 + BaCl2 —

6) KCN + HCl —

B) (NH4)2S04 + KOH —

2. Hanmmmre ypaBHEHHS peaKiiiii B MOJICKYIISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuant Ne 6

. Ykaxure cpeny pactBopa u pH:

1. Hanmmure ypaBHEHHS peakiiidi B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHO# (hopme:

a) FeCI2 + Na2S —

6) CH3COOK + H2504 —

B) CaCO3 + HNO3 —

2. Hanmmmre ypaBHEHHS peaKiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuanr Ne 7

. Ykaxwure cpeny pactBopa u pH:

1. Hanmmure ypaBHEHHS peakiiii B MOJICKYJISIPHOH M HOHHO-MOJICKYJIIpHO#T (hopme:

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH —

2. Hanmmmre ypaBHEeHHs peakuyii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIIIpHOH (hopme
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

BapuanTt Ne 8

. Ykaxure cpeny pactBopa u pH:

1. Hanmmwre ypaBHEHHS peaKiuii B MOJICKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

a) H2SO4 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Hanmimure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOi! (hopme
a) NH4CN + HOH —

0) FeCl3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

. Ykaxure cpeny pacrsopa u pH:

1. Hanmmwte ypaBHEHHS peaKiuii B MOJIEKYIISIPHOH 1 HOHHO-MOJIEKYJIIpHOI (hopme:

a) CuSO4 + NaOH —

6) NaOH + H2SO4 —

B) CaCO3 + HBr —

2. Harmummre ypaBHEHHS Peakifii B MOJIEKYJISIPHOIM U HOHHO-MOJIEKYJISIpHOI (hopme
a) KNO3 + HOH —

6) CrC13 + HOH —

B) (NH4)2S0O4 + HOH —

Bapuant Ne 10

. Ykaxkute cpexy pactsopa u pH:

1. Hanmmure ypaBHEHHS peakiiii B MOJICKYJISIPHOH M HOHHO-MOJICKYJIIpHO#T (hopme:

a) Na2CO3 + Ca(NO3)2 —
6) (NH4)2SO4 + NaOH —
B) HI + KOH —




2. Hanmimure ypaBHEHHMS peaKiiii B MOJIEKYIAPHOH U HOHHO-MOJIEKYIISIPHOH (opMe. YKaxuTe cpeny pacTsopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCl2 + HOH —

TEKYIIHH KOHTPOJIb Ne 3 (ot 6 10 10 6amios)
BAPHAHT Ne 1
Makc.6amn
Ha ocHoBanun SJICKTPOHHBIX ypaBHeHI/IfI pacCTaBUTh K03(1)(1)I/IL[I/IGHTLI, YKa3aB OKHCJIMTECIIb 1 BOCCTAHOBUTECJIb
a) NaBr + PbO2 + H2S04 —PbSO4 + Na2S04 + Br2 + H20
6) CI2 + KOH — KCI + KCI0O3 + H20
OnpeﬂenuTe THUIT anBe;[eHme BBIIIEC OKUCINTECIBbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ

BAPUAHT Ne 2
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3 (DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb
a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20
6) K2SO3 — K2S04 + K2S
Omnpenenure TUI MPUBEICHHBIX BBIIIEC OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PE-aKIIUi

BAPHUAHT Ne 3

Makc.6amn
Ha ocHOBaHHMHM 3NIEKTPOHHBIX YPaBHEHUI PacCTaBUTh KO3 QUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEITb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20
0) 12 + KOH — KIO3 + KI + H20
OnpeenuTe THIT TPUBEACHHBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PE-aKIUi

BAPHUAHT Ne 4
Makxkc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUI PACCTaBUTh KO3(D(QUITMEHTHI, YKa3aB OKHCIUTEb U BOCCTAHOBHUTEIb

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

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

BAPHUAHT Ne 5
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIMCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

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

Onpeﬂeane THI TPUBEACHHDBIX BBIIIE OKUCIUTECIIbHO-BOCCTAHOBUTEIILHBIX pe-axunﬁ

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

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

Onpenenute THIT TPUBEACHHBIX BBIIIE OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIX Pe-aKIUit
BAPUAHT Ne 7
Makc.6amn

Ha ocHOBaHMM 37€KTPOHHBIX ypaBHEHUI paccTaBUTh KO3((DUINUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

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

BAPUAHT Ne 8




Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHHH PACCTaBUTh KO3(D(DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb

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

OnpeneJmTe THUI TPUBEACHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pe-aKI_[I/Iﬁ

BAPHAHT Ne 9
Makc.0amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPABHCHUHN PACCTABUTH KOI()(DUIIMCHTHI, YKa3aB OKUCIIUTENb M BOCCTAHOBUTEIb

a) KMnO4 + HCI — CI2 + MnCI2 + KCI + H20
6) HCIO3 —ClO2 + HClIO4 + H20

OnpeﬂenHTe THUII IPUBCACHHBIX BbIIIC OKUCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKuHﬁ

BAPHUAHT Ne 10
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

a) H202 + CrCI3 + KOH — K2CrO4 + KCI + H20
6) Cul2 — Cul + I2

Onpeﬂeane THI TPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIILHBIX pe-axunﬁ

[TPOMEXXYTOYHBIN KOHTPOJIb Ne 1 (ot 9 10 15 Gamios);

BapuanTt Ne 1

1. CocraBbTe IOJHYIO AIEKTPOHHYIO (opMyiy 3nemenTa Ne 85. HazoBuTe 3TOT 3/IeMEHT M yKaXXKHTe, B KAKOM IIepHOJE,
IpyIIe U NOATPYIIE OH HAXOAUTCS, K KAKOMY CEMEHCTBY OTHOCUTCS U Ha KAKUX SHEPIreTUYECKUX YPOBHSAX U NIOMYPOBHAX
HaXOJATCS €T0 BAJICHTHbIC 3JIEKTPOHBI.

2. Uro Takoe o- U ©- cBs3u? M300pa3uTh reoMeTpudeckyro cxemy odpasoanus moyekydl H2 u N2. Ckonbko G- U 7- cBsze
B 3TUX MOJIEKyJ1ax?

3. TemnoBoit addexr peaxiuu C(x) + 2 N20(r) — CO2 (1) + 2 N2(r) pasen + 560 k[[>k. Beraucaute craHaapTHyro
sHTaNIbIHI0 00pazoBanus N20, ecniu AHCO2 (r) =-393, 5 kJI»/MOJb.

4. Kaxk cnenyer M3MeHHUTH JaBlIeHHE Ta30BOM CMECH IS TOTO, YTOOBI YBEIWIUTH CKOPOCTh PEAKIHH 2802 (r) + 02 (1)
— 2S03 () B 27 pa3?

5. BeruncnuTh TeMneparypHbiid K03()(GHUIUEHT CKOPOCTH PEaKLWH, €CIU MPHU MOBBHIIICHUH TeMiepa-Typsl Ha 40 °C peakius
yckopsieTcsi B 16 pas.

6. Kak cMecTuTh BI€BO PaBHOBECUE PEAKIUH

N204 (r) © 2NO2 (1) — 184,6 kJ[x?

Bapuanr Ne 2

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (OpMyITy Hoja U rpaguyecKyro CXeMy pacHpeneNeHHsl ero IEKTPOHOB 0
9HEPreTUYECKUM SYeiiKaM B HOPMaJIbHOM U BO30Y)KIAEHHOM COCTOSIHUAX. Kak BIHMseT cTeneHb BO30yKIEHHs SJIEKTPOHOB HoJa Ha
€ro BaJICHTHOE COCTOSTHHE?

2. Kakue THITBI XUMHYECKOH CBSI3M UMEIOT MecTo B Molekynax CO2, C12? M300pa3uTh reoMeTpude-ckoe CTPOCHUE
MOJIEKYJI U CXEMBbI IEPEKPBIBAHUSI AIIEKTPOHHBIX 00IaKOB.
3. PaccunTate sHTaNBmNO 00pa3oBanus HCI, ncxoas n3 TepPMOXUMHYECKOTO YPaBHEHUS

4 HCI (r)+ O2(r) =2 H20(r) + 2 CI2(1),
ecim AHx.p. = -114,2 kJl)x, AHH20(r) = -241,8 xJI>x/M07b

4. Kax u3menurcst ckopoctb obparHoit peakuuu N2 (r) + O2 (1) [ 2NO (1), ecnu yBelIMYUTh JaBlieHUE B 2 pasa, a
TEMITEpaTypy OCTaBUTH NOCTOSHHOM?

5. Kak u3MenuTcs cKOpocTh peakuuu pu noHmwxkeHuu temmneparypsl ¢ 80 °C no 50 °C, eciu TeM-nepaTypHbIil
K03 (UIMEHT CKOPOCTH PEAKIMH paBeH 27

6. B xakoM HamnpaBiI€HUHM CMECTUTCSI PaBHOBECHE pEaKLUU

2CO (1) + 02 (1) [1 2C0O2 (1) — 566 kIx

a) MU TOHWKEHUH TEMIIEPATYyPHI;

0) py MOHMKEHUU JaBIICHUS?

Hanwmure BeIpaykeHHE KOHCTaHTHI PABHOBECHSI 9TON PEaKIINH.




Bapuant Ne 3

1. Kax n3MeHsI0TCsl CBOMCTBA - 3JEMEHTOB C YBEIMYEHHEM 3apsIOB sAEp HX aTOMOB:

a) B IIpeJieTiax JaHHOTO Ieprofa; 0) B peaenax JaHHOoH rpymmsl. OTBET MPOWTIIOCTPUPOBATE IIPH-MEPAMH.

2. Kaxk o6pasyercs nonnas cBa3p? Kaxue ameMeHTs! ciocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH MpU-MepHL.

3. CKOJTBKO TEIUIOTHI BBLACTUTCS MpH OKucieHun 103 1 aMMHaka, U3MEPEHHOTO MPHU HOPMAJIbHBIX YCIOBHSX, M0 PEAKLIHH:
4NH3 (1) + 502 (r) = 4NO (1) + 6H20 (1), AH° =-904,8 xJ[x

4. Kak m3menwnrcst ckopocts npsimoit peakiu 2CO (1) + 02 (1) [ 2CO2 (1), ecnu gaBleHHE B CHCTEME YBEIHYHUTH B 4

paza?

5. BbIUHCINTD TeMrepaTypHblii K03()(UIMEHT CKOPOCTH PEaKIliK, €CIH MpH MOBBIIeHUH Temrepa-Typbl ¢ 10 °C mo 70 °C

CKOPOCTb PeaKI1K Bo3pocia B 729 pas.

6. Kaxumy m3MEHEHUSIMU TEMIIEpaTyphl, JaBICHUS U KOHIICHTPAIlMH MPOAYKTOB PEAKIIMH MOXKHO CMECTHUTh PaBHOBECHE B

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

Bapuant Ne 4
1. Kakue 31meMeHThl IepHOANYECKOH CUCTEMBI MIPEICTABISIIOT COOON caMblif aKTUBHBIN METasl U caMblil aKTHBHBIN
HemeTaun? JlaTh 0OBSICHEHUS U COCTAaBHUTH ITOJHEIE 3JICKTPOHHBIC (DOPMYJIIBI STHX DJIEMEHTOB.
2. Nzobpas3uts crpykrypabie Gopmyisl coeaunenmnii K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTelle-HU OKHUCICHHOCTH
9JIEMEHTOB B 3THX coequHeHusX? Kakue TUIBI XUMUYECKUX CBA3eH MMEIOT MECTO B UX MOJIEKYIax?
3. BbIUNCIINTD, CKONBKO TEIJIOTHI BBIAEIUTCS l'IpPI obOxure 1 kr cynpduaa IMHKA MO PEAKIHU:

27ZnS (x) + 302 (1) = 2ZnO0 (x) + 2S02 (1), AH° =-943,6 x/]x
4. Bo ckonbko pa3 3amemmnutes mpsimas peakuuss  3H2 (r) + N2 () [J 2NH3 (1) €CJI JIaBJIeHUE B CHCTEME ymajeT B 2
paza?
5. Ha ckompko rpamycoB Hago YBEIHYHTEH TEMIIEPATYpy, YTOOBI CKOPOCTh PEaKIMU BO3pocia B 27 pa3, eciu
TeMITepaTypHBII KO PUIIIEHT CKOPOCTH PeaKy paBeH 37
6. B xakoMm HampaBIeHUH CMECTUTCSI PaBHOBECHE PEaKLIUU

2CO (r) I CO2 (r) + C (1) — 172,5 xJIx
a) TIpH TTOBBIIICHNH TABICHHS;

6) mpu NOHIKEHUH TEMIEPaTypEHI;

B) NP NOBBINIICHUU KoHLIeHTpauuu CO27?

Bapuanr Ne 5

I. N306pa3uth pacnpepencHue dJIEKTPOHOB MO KBAHTOBBIM SUYeiKaM B aTOMax aproHa, Kaiublmsi, ¢ocdopa.

2. [TpuBecTy mprMep MOJICKYJIbI ¢ Sp2- THOpUIU3ALMEeH 3IEKTPOHHBIX 0071akoB. Kakoi yrom Mexamy cBA3sIMH B 3TOH
Modekye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY

3. Omnpenenuts dHTANBINIO 00pa3oBanusa CS2, ucxons U3 ypaBHEHHS

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

4. Kax u3meHHUTCsI CKOpOCTh peakiuu 2NO (r) + CI2 (r) [J 2NOCI (1) IpH yBenu4yeHUH KoHueH-Tpauud NO B 2
pasza?

5. Kax u3menuTcst ckopocth peakiuu npu nossieHnn temmeparypol ¢ 0 °C o 50 °C, ecnu TemM-niepaTypHbIi
KO2(QUIMEHT CKOPOCTH PEAKITNH paBeH 37

6. B xakoM HampaBIeHUH CMECTUTCSI PAaBHOBECHE PEaKIUU

N2 (r) + O2 (1) [ 2NO (1), AH° >0
a) IIpY NOBBILIEHUN TEMIIEPATYPBbI;
0) pY MOHVKEHUH TaBIICHUS ?
Hamnumure BblpaxeHne KOHCTaHThl paBHOBECHS ATON PEaKIUU.

Bapuanr Ne 6
L. BaneHTHBIC 7IEKTPOHBI aTOMOB 3JIEMEHTOB OMHCBHIBAIOTCS (pOpMynamMu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. Ha30BUTE 3TH 3JIEMEHTHI K COCTABLTE MOJIHBIE 3JICKTPOHHBIE (HOP-MYJIbI KX aTOMOB.
2. IpuBecTH mpUMepsl MOJIEKYI BEIIECTB, B KOTOPHIX aTOMBI COCIHHSIINCH ObI KOBAJICHTHOH IOJISIPHON W HEMOJIAPHON
CBS3BI0. 11300pa3uTh CXEMbI CTPOCHHUS 3THX MOJIEKYJL.
3. Boruucnuth sHTaNBIMI0 00pazoBanus npornaHa C3H8 mcxoas U3 ypaBHEHHUS €O CrOpaHus

C3HS(r) + 502(t) = 3CO2(r) + 4H20(1), AHx.p. = -2043,9 Ik,
eciim AHCO2(r) = -393, 5 x/Ix/monb, AHH20(t) = -241,8 x/[)/MoIb:
4. Paccuuraiite ckopocth xummdeckoir peakuuu  2NO (1) + O2 (1) — 2NO2 (1), eciu KOHIEHTpa-IHUU BEIIEeCTB
cocrapisitot: [NO] = 0,02 monp/i; [02] = 0,03 Moss/i;
[NO2]=0,01 mons/n

5. BerumenuTs TeMneparypHbIid Ko3()(UINEHT CKOPOCTH PEAaKIMH, €CJIU MPU MOBBIMICHUH TeMmne-paTypsl Ha 30 °C
CKOPOCTb PEaKIK Bo3pocia B 64 pasa.
6. KakuMu M3MEHEHUsIMU TeMIepaTypsl, JaBIEHUS U KOHIEHTpanuu [O2] MOXKHO CMECTHUTh BIIPAaBO PaBHOBECHE PEAKLUH

2S02 (r) + 02 (r) [12S03 (r) + Q ?

[TPOMEXXYTOYHBII KOHTPOJIb Ne 2 (ot 9 10 15 Gasios);

Bapuant Ne 1




1. Jaiite onpenenenue pacTBopa, pacTBOPUTENS, PACTBOPEHHOTO BeliecTBa. OnpeaenuTe pacTBOPU-TEIb U PaCTBOPEHHOE
BEIIIECTBO B PaCTBOpE, MOJydeHHOM mpu cMemuBanuu: a) 100 r Boas! u 200 r caxapa; 6) 200 r Boas! u 100 r areToHa.

2. Kak obecrieunth ycinoBus, 3aMmemsiomue ruaposn3? Kak yckoputs ruapoin3?

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

4. PactBop, B 200 M3 KOTOpOro HaxonuTcs 3 T HednekTpoauta, obnagaeTr npu 20 0C ocmoruueckum naieHuem 500 xlla.
Onpeznenure MOJNEKYJISIPHYIO Maccy BELIECTBA.

5. Ha cxonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0ynnmnockonuueckas kouctanrta soasl E = 0,52 °C.

6. PactBop, conepxkammii 0,265 r Na2CO3 B 100r Boubl, kpuctamiuzyercs npu temneparype -0,13 °C. Beiuncnurb

Kaxyurytocs creneHs nuccounannu Na2CO3 B atom pactBope. Kprockonuyeckas konctanTa Bojsl K = 1,86 °C.

Bapuant Ne 2

1. Kak n3Mensiercss pacTBOPUMOCTh ra30B B )KUJKOCTSAX C MOBBIIIEHUEM Temreparypbl? C MOBbIIIE-HUEM JaBICHUS?

2. UYro Takoe 3JIEKTPOIUTHYECKas AUCCOIMAINA M KaK 3aBUCHT STOT IPOIlecC OT HOHM3HUPYIOIMIEH CHIIBI PAaCTBOPHUTEINS H
XapakTepa XMMAYECKO! CBSI3U B MOJIEKYJIE DJIEKTPOIUTa?

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

4. Breruncnute ocMoTHYECKOE JaBI€HHE pacTBOpa, coaepskamiero B 1,4 i1 63 r rmoko3sl C6H1206 npu 0 °C.

5. BbruucnuTh Temneparypy KpUCTaUIM3alUM pacTBopa, coxepxkaiero 20 r caxapa C12H22011 B 400 r Boxsl.
Kpuockonuueckas koncranta Boabsl K = 1,86 °C.

6. PactBop, conepxkammii 2,5 r NaOH B 200 r Boab! kunut nipu temneparype 100,31 0C. Haiigure muist aToro pactsopa

n3oToHmYeckuit ko3 punment. EH20= 0,52.

Bapuant Ne 3

1. Kak nmpupozaa pacTBOpUTENs U paCTBOPEHHOIO BELIECTBA BIUAIOT HA paCTBOPUMOCTh? B KakoM pacTBOpuUTele — BOAE WU
OeHzoine — OyAyT Jydllle pacTBOPATHCS aMMHak U cepoyraepon CS2?

2. Jlaiite onmpezeneHus ciaeIylOIIUM TEPMUHAM: 3JEKTPOIUTHYECKAs AUCCOLUALNS, IEKTPOIUTHI, HEAIEKTPOIHUTEL,
KaTHOHBI, aHWOHBL. [IpuBeanTe IPIMEPhI COOTBETCTBYIOIINX BEIIECTB.

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

5. Beruuciute Temneparypy 3amep3aHusi pactBopa, conepxariero 20 r caxapa C12H22011 B 400 r Bogsl. KH20=1,86

6. BeranennTs kKaxyImyrocs cTeneHs auccormanm xiuopuna kamus KCl B pactBope, comepxkamiem 4,47 r KCI B 100 r Boxsl,
€CJIN 3TOT PacTBOp Kpuctayuuzyercs npu -2 °C. Kpuockonuueckas koHcranta Boasl K = 1,86 °C.

Bapuant Ne 4

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

2. UYro Takoe KoHCTaHTa auccouuanuu? Kax cBsi3aHa KOHCTaHTa AMCCOLMAIMU CIAa0bIX 3JIEKTPOIUTOB CO CTENEHBI0 MX
Jucconyuanuu’?

3. Haiitu crenens qucconuanyy CEpOBOAOPOIHON KUCIOTHI IO nepBoi crynenu B 0,1 M pac-TBope, ecinu KOHCTaHTa
JUCCOIMALUK JUIs 3TOM cTyneHu pasHa 1,1¢10-7.

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

5. IMpu xaxoit mpubnM3uTENsHO Temmepatype Oyner xumneTs 40 %-Hblil pacTBop 3THIOBOrO crupta C2ZH50H B Boze?
DOysuTnocKomruIeckas KoHcTanTa Bojbl E = 0,52,

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

xkoadPurment. KH20=1,86

BapuanT Ne 5

1. ITpn omMHAKOBBIX JIM TEMIeEpaTypax KUIAT ¥ KPHCTAJUIM3YIOTCS pacTBOpHTENs U pacTBop? Chop-Mymupyiite
COOTBETCTBYIOIUE 3aKOHBIL.
2. Yro Takoe M30TOHMYECKUIT KOA((UIMEHT N KaK OH CBS3aH CO CTENEHBIO JMCCOLMALMN JJICKTPO-IHTA U YHUCIOM HOHOB,
Ha KOTOpPBIE PacIaiacTcsi B BOJHOM PAacTBOPE €ro MoJieKyia?
3. KoncranTa aucconnannu oprodocdopHoii kuciaorst H3PO4 no nmepsoit crynenn pasHa 7,11+10-3. IIpeneOperas
JUCCOIMALUel 0 APYTUM CTYIEHSM, BBIYHMCINThH KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBope KUCIIOTHI.
4. [Ipu kakoii Temmneparype 0OCMOTHYECKOE JaBleHHE pacTBopa, coaepkamero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nocturHet 2,84+105 I1a?
5. KakoBa TemmepaTypa KUIIEHHsSI pacTBOpa HEAIEKTPOIHTa, comgeprkaero 3,01¢1023 mMonekys B IUT-pe BOIBI?
DOynockonuyeckas koHcTanta Boasl E = 0,52 °C.
6. Ipu xakoii Temreparype Oyzaer kureth 1 m pactBop NaCl, ecnm crenenp aucconunarmu NaCl pasua 84%?. EH20=0,52

Bapuanr Ne 6
I. [epeuncnure gusnyeckne cBOWCTBa BoAbl. Kakue M3 3THX CBOMCTB aHOMaJbHBI? B yeM mpuunHa WX aHOMAJIBHOCTH U
KaKoBa pojib aHOMAaIUH BOJIBI B IpUpojie?
2. UYro Takoe CTENeHb NUCCOIMAINH W KaK OHA 3aBHCHT OT KOHIIEHTpaLlUH pacTBopa?
3. Bo ckombko pa3 xoHneHtpanust nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonpmre, uem B 1 H. pactBope H2S04 (o =
51 %)?
4. PaccunTaTe MONEKYJIPHYIO MacCy HEDJICKTPOJINTA, €CIIH B 5 J1 pacTBOpa COIEPKUTCS 2,5 T HEIJIEK-TPOJIHUTA, a

ocMoTHYecKoe AasieHue 3roro pacteopa npu 20 °C pasro 0,32¢105 ITa.
5. Ha ckonbko rpagycoB MOBBICUTCS TeMIepaTypa KumeHust Bofbl, ecinu B 300 r Boasl pactBoputh 27 r rimoko3sl C6H1206?




D0ynnnockonuueckas konctanta soasl E = 0,52 °C.

6. PactBop, coaepskarmii 1,7 T xnmopuaa nuaka ZnCl2 B 250 r Boabl, KpucTamu3yercs: npu temme-parype -0,230C.
Omnpenenure KXyIIyocs cTeneHs nucconuanun ZnCl2 B stom pactBope. KH20=1,86

Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISIETCS CTYJCHTY, €CIIM OH Habpai 15 6amioB

- OIIEHKA «XOPOIIO» BBICTABIACTCS CTYIICHTY, €ClIi OH Habpa 12 6amioB

- OIIEHKA «YIIOBICTBOPUTEIEHOY» BEICTABIACTCS CTYICHTY, €CIIH OH Habpair 9 6amros

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

[IpomexyTouHbIil KOHTpPOJIb 3 — BhINONIHEHUE PT'P

Pacuerno-rpaduueckas padora (PI'P) Ha Temy «Xumuueckue pacueTs». Llensio Bemmonnenust PI'P sBnsi-eTcs 3akpernsienne
TEOPETUUECKUX 3HAHUH, BHIHOCHMBIX Ha CAMOCTOSITENBHYIO PabOTy CTYACHTOB, HO3BOJISIOIMX OCBOUTD CIICUAIBHBIC Pa3/IeITbl
JVCIIUTIIAHEL.

Bormpock! 11 IpOBEICHUS IPOMEXKYTOUHOH arTecTaruu B popme sx3amena (MK):

1. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH COXPaHCHHS MAacChl H DHEPTHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOILIEHH, 3aKOH SKBHBAJIEHTOB.

2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH 0OBbEMHBIX OTHOLICHUH, 3aKOH ABOTaJIpo U €ro cieIcTBHs. MeTobl olpeaeeHHs
MOJICKYJIIPHBIX MacC ra3oB.

3. Ilepuonuueckuii 3axoH u nepuoauueckas cucrema JI.M1. Menneneea. Ilepuonsl, rpynnsl U NOA-TPYIIIBI NEPUOIUUECKOM
cucteMbl. CBSI3b CTPOEHUS aTOMA C MOJIOKEHUEM JIEMEHTOB B IEPHOANYECKON CHCTEME.

4. Crpoenue atoma. [locrynatel bopa.

5. KBaHTOBBIC YHCIa, NX (PU3HMUESCKUI CMBICIT.

6. OnekTpoHHAs OpOUTaNb U «KBaHTOBas stuekka». [Ipuarun Ilaymm. [Ipasuno Xysnga.

7. CewmeiicTBa s-, p-, d- u f- DIeMEHTOB B MEPUOJUUECKON CHCTEME DIIEMEHTOB. DJIEKTPOHHBIE (POP-MYJIBI SJIE€MEHTOB.
8. 3aBUCHMOCTH CBOICTB aTOMOB OT CTPOCHHS HX JJICKTPOHHBIX 000J0YEK. DHEpPIusl HOHU3ALUHN U CPOJICTBO aTOMa K
JIEKTPOHY.

9. Tunbel XMMUYECKOM CBSI3U, UX OCOOCHHOCTH.

10. XuMmuueckas cBs3b U €€ OCHOBHBIE XapaKTEPHUCTUKHU.

11. KoBanentHas xuMuyeckas CBs3b, €€ pasHOBUAHOCTH. MeTOl BAJICHTHBIX CBSI3EH.

12. Crioco0b1 00pa30BaHysl KOBaJCHTHONH XWMHUYECKOH CBSI3H.

13. I'ubpuanzanusi aTOMHBIX 9JEKTPOHHBIX opOuTaneil u e€ BUABI.

14. [onspHOCTH XUMUYECKON CBSI3U. DJIEKTPUUECKUH MOMEHT AMIIOJNS MOJIEKYJIbI.

15. Wonnas cBs3p, €€ ocobennoctu. CTerneHh HOHHOCTH CBSI3H.

16. Bopoponnas cBsi3b, €€ 0COOEHHOCTH U BIUSHHE Ha CBOWCTBA BEIIECTB.

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

18. BHyTpeHHsIs SHeprus W SHTANBNHA. DHepreTHdeckue d(PPEeKThl XUMHUSCKUX ITPOIIECCOB.

19. Maxpo- ¥ MUKPOCOCTOSIHHE BellecTBa. BEpOsATHOCTh COCTOSHUS CUCTEMBI U SHTPOIHUSL.

20. HanpaBneHHOCTh caMOIIPOU3BOJIBLHOTO MPOTEKAHUSI XUMHUYECKUX peakuuid. Jueprus ['mbd06ca.

21. Xumnueckass kKuHeTuka. CKOPOCTh XMMUYECKUX peakLuii B TOMOTEHHOW U I€TEpOreHHON CUCTe-MeE.

22. BnusHue npuposl pearupyrolux BEIIECTB U TEMIIEPATYPhl HA CKOPOCTh XUMHUYECKOH PEAKIUHU.

23. BiusHue xataiu3zaTopa Ha CKOPOCTh XMMHMUYECKOH peakuuy. MeXaHus3M JelCTBHs KaTaau3aTropa.

24, OO6paruMblie U HEOOpAaTUMbIE XUMUYECKHE PEAKIUU. XUMHUYECKOe paBHOBECHE.

25. Cwmemenue xumuueckoro pasHoBecusi. [Ipunnun Jle [larense.

26. Bopna, e€¢ ¢usmueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJIBI.

27. AHOMaJbHbIE CBOWCTBA BOJBI, UX MPUYMHA U POJb B MPUPOAE.

28. PactBopsl. I'maparnas Teopus J.1. Menaeneesa. Temnossie 3 dekTsl pacTBOpeHUSI.

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUAKOCTSIX.

30. PacTBOpuMOCTb ra30B B JKHUIKOCTSX.

31. KoHueHnTpanus pactBoposB, €€ BUJIBI.

32. OcMoc, 0CMOTHYECKOE JaBJIeHHE pacTBOpoB. 3akoH BanT — ['odda 11t pacTBOPOB HEINEKTPOIHN-TOB M AIEKTPOIHTOB.
33. IloHnxeHue naBiieHMs HACBILIEHHOIO Mapa PacTBOPUTEN Hal pacTBOpPOM. 3akoH Payns mist pac-TBOPOB HEINIEKTPOIUTOB
1 DJIEKTPOJIUTOB.

34. [oBblIeHHE TEMIIEPATYphl KUIIEHUsI pacTBOPOB. 3akOH Payiis aist pacTBOPOB HERJIEKTPOIUTOB U AIIEKTPOIUTOB.

35. ITonnxeHue Temneparypbl KpUCTAJUIN3ALUKM PacTBOpa. 3akoH Payis 11 pacTBOPOB HEANIEKTPO-JIUTOB U 3JIEKTPOIMUTOB.
36. Teopus 31€KTPOIUTUUECKON TUCCOLMAUY.

37. [TpumenumocTsb 3akoHOB Bant — I'odhda u Payns k pacTBopam 37€KTPOJIUTOB.

38. CrnaOble 3JIEKTPOJIUTHI, UX AUCCONMANHA. 3aKkoH pazbasiieHuss OcTBabaa.

39. CusbHBIE IEKTPOIUTHL, UX AUCCOLUAIMs. AKTUBHOCTh MOHOB.

40. Peakuny moHHOro oOMeHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEAKIMH.

41. DneKTpoITHYECKass AUccouuanys Boasl. HelTpaibHble, KUCIBIE U IEJIOYHbIE PACTBOPHI.

42. Bopnoponusiii nokaszarens. Ilkana pH, merons! onpenenenus pH.

43. Il'unponus, ero KONUYECTBEHHbIE XapaKTePUCTUKUA. 3aBHCUMOCTH THIPOIM3a OT KOHIIGHTPAlMU M TeMIepaTypsl pacTBoOpa.
44, I'maponus coneit u ero BubI (Ha MpUMEpe YpaBHEHUH I'MApPOIN3a COOTBETCTBYIOIUX COJIEH).

45. JlucriepcHbIe CHCTEMBI, X KIACCH(UKAIMS IO arperaTHOMY COCTOSIHUIO (a3.

46. JlucniepcHBIE CHCTEMBI, X KIaCCH(UKAIMA 110 CTEHNEeHU TuciepcHOCcTH. CBOOOMHO- U CBA3HOANC-NIEPCHBIE CHCTEMBI.

47. YcroitunBocTh TUcCepcHbIX cucTeM. MakTopbl CTaOMIU3alMK AUCIEPCHBIX CHCTEM.




48. CopOuust 1 e€ BUIBL.

49. Komnounnsie pactBopbl. CTpoeHUE KOJIOUTHOW MUIICIUIBI.

50. Koarynmsamnus KoJUTOMIHBIX pacTBOPOB M (haKTOPHI, € BHI3BIBAIOIIHE.

51. Tunel OKUCIUTENHEHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaxunu oxucinenus. Bakneiine BocCTaHOBUTEIIH.

53. Peaxuun BoccraHoBneHus. BaxkHeHive oKUCIUTENIN.

54. OKHCIUTENBHO-BOCCTAHOBUTEbHASL IBOMCTBEHHOCTD.

55. DOIEeKTPOXUMUYECKUE CHUCTEMBI. DIEKTPOAHBIC MOTEHIMANIBI U PAI HANIPSHKEHUH METalIoB.
56. Kopposust meTaiioB u ee BUIBI.

57. MeToabl 3alUTEl OT KOPPO3UU METAILIOB.

58. IMonsTne xumudeckoil uneHTudukanuy. KadecTBeHHbIE PEaK[i Ha MOHBI.

59. CocraBieHre ypaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMH, PeakiMid HOHHOTO OOMeHa, THIPOJIn3a COJeH.

6.2. TeMbl NUCbMEHHBIX padoT

PacueTHO-rpaduueckas paboTa CTYJCHTOB OYHON (POPMBI 00YICHUS

PacuetHo-rpadudeckas padora (PI'P) Ha Temy «Xumudeckue pacuetsn». Llensio BemonHeHns PI'P sBiseTcs 3akperuieHne
TEOPETHUYECKHUX 3HAHUI, BBIHOCHUMBIX Ha CAMOCTOSITENIbHYIO pabOTy CTyICHTOB, IO3BOJISIOIINX OCBOUTH CHELIHATIBHBIE Pa3/IeIbl
JUCHUIINHBL.

Bemomnasercs PI'P ctyneHTOoM HHINMBHIYaTBHO IO PYKOBOACTBOM ITPENOAABATENS BO BHEAYAUTOPHOE BPEMsI, CAMOCTOSITEIHHO.
Cpok caun 3aKOHYEHHOH pabOThI Ha MPOBEPKY PYKOBOIUTEINIO YKa3bIBaeTCs B 3aMaHuu. Ilocie mpoBepKu U 10pabOTKU yKa3aHHBIX
3aMevaHuil, pabora 3amumaercs. [Ipy moaoKUTeIbHOM OLIeHKE BHIMOJIHEHHOHN CTYJeHTOM padoTe Ha TUTYJIBHOM JIUCTE PAOOTHI
CTaBUTCH - "3aUTEHO".

6.3. Ilpoueaypa oueHuBaHus

PetitunroBsrit 6amt mo BPC 3a paboTy B cemecTpe 1Mo JUCHUINIMHE He MOXeT npeBsimath 100 6amros (min 51):
S=TK+IIK+A

Pacnipenenenue kommuecTBa 6aIOB IS TIOYYCHUS 3a4eTa WK dK3aMeHa:
TK+IIK ot 51 1o 85; A or 0 mo 15.

Ecnu npu n3ydeHnn AUCIUTUTAHBI YIeOHBIM ITAHOM 3alUTaHUPOBAHO BhINONHEHHE pedepara, PI'P, kypcoBoro mpoekra (paboTh),
TO JUIs X OIleHKH BhIIensieTcs oauH [1K. Takue Bumb paboT oneHnBaroTcs oT 15 1o 25 6amos.

Cnaua paboT, 3a1uIaHUPOBAHHBIX YYeOHBIM IJIAHOM, SIBISIETCSI 00SI3aTEIbHBIM YJIEMEHTOM, HE3aBHCUMO OT KOJIMYECTBA HAOpaHHBIX
6amtoB mo apyrum Bugam TK u ITK.

HesaBucumo ot pe3ynsTaToB npeabirymiero srana koHTposis B cemectpe (TK wmu I1K), obyuaronuiics qomyckaeTces K
ClIeIyOLIEMY.

Ecmn oGy4atonuiics B KOHIE ceMecTpa He HaOpan MUHUMAIbHOE KOJIM4YecTBO 0atos (51 6am), To Ui Hero 00s3aTeIbHBIM
CTaHOBATCS:

- [IK — PI'P / kypcoBoii poekT (pabota) / pedepart, 3arIaHupoBaHHbIi yueOHbIM TIaHOM. Eciin pyu 3y4eHu# JUCHUIUINHBI
y4EeOHBIM IUIAHOM HE YCTaHOBJICHO BBIIOJHEHUE BBILICTICPEUHUCIICHHBIX PaboT, TO BhInosHseTcst onuH [1K, npeuioxeHHbIi
npernoaBareseM (HanpuMep, YCTHBIN MM THCBMEHHBIH o1poc, pedepat, TeCTHpOBaHUE U T.11.);

- UK — cnaua 3a4eTa Wi 9K3aMEHA, B CPOKH, YCTAHOBJIEHHBIE PACIIMCAHHEM IIPOMEXKYTOUHOH arTecTanun. OLeHnBaHNE
HPOU3BOIUTCS IO IIATHOAIUILHOM HiKaie. B BeomoctH B rpady «OK3aMeHalMOHHAas OLIEHKA» BBICTABIISCTCS OLICHKA 10
pesynbraram HK.

MaxkcumanbHoe konudectBo 6amioB 3a PI'P / kypcoBoii mpoekT (padoty) / pedepat, 3armaHUpOBaHHBINA Y4eOHBIM IIAHOM PaBHO 25
(min 15). IepecyeT 6aNIOB B OIEHKY MO MATHOAIHHOM ITKAJIe BBIMOJHACTCS MO Tabmuie 1.

Ta6muna 1 — ITepecuer 6anmoB 3a pedepar, PI'P, kypcoBoit mpoekt (paboTy) 1o 5-Tu GanpHON IIKaie
PefitunroBeiit 6amu1  OneHka 1o 5-Tu 0ajbHOM HIKaie

25-23 Omin4HO

22-19 Xopormio

18-15 Y 10BII€TBOPUTEIBHO

<15 HeynosnerBopurensHo

Kpurepun oneHk: ypoBHS c()OPMUPOBAHHOCTH KOMIETEHIMI 1 BEICTaBICHNUS 0a/LIoB 3a pedepaT, pacueTHO-TpadIIecKyio padory,
KyPCOBYIO paboTy (IIPOEKT): COOTBETCTBHE COACPKaHUs pabOThl 3aJaHNI0; TPAMOTHOCTD U3JI0KEHUSI U KaUyeCTBO O(OPMIICHUS
paboThI; COOTBETCTBIE HOPMATHBHEIM TPEeOOBaHMUSM; CAMOCTOSITEIILHOCTD BBITOJIHEHNS paboThI, ITyOHHA MPOpaOOTKN MaTepHaa;
HCTIONIH30BaHNE PEKOMEHIOBAaHHON U CTIPABOYHOI JIUTEPaTypHl; MPABIIIEHOCTE BBITIOJIHEHHBIX PACcYeTOB U IpaMuecKol JacTy;
000CHOBaHHOCTH U JIOKa3aTEJIbHOCTb BHIBOJIOB.

Jlys pacdera HTOTOBOM OIIEHKH IO JUCITUTLTAHE HEOOXOAMMO UTOTOBBIC OaILThI (S) MepeBeCTH B MATHOAIHHYIO MKy C
WCTIOJIb30BaHUEM TaOJIUIIBI 2.

Tabnuna 2 — [TepecueT UTOTOBBIX 0AJTOB JUCIIUIUTAHBI 110 5-TH OaJIbHOM MIKaIe
PefiTuHTOBBIH Gasn




(MTOrOBBIA OaJT MO AMCHUILTUHE) Onenka mo 5-tu OanbHOM HIKaje
86-100  OminyHo

68-85 Xoporio

51-67 Y 10BIETBOPUTEIBHO

<51 HeynosneTBoputensHO

HWroroseriit korTpons (MK) mpoBoautest B popme 3adera miu sk3aMeHa. OIeHHBaHNE IPOU3BOIUTCS 10 S5-TH OaNbHOH IIKae.

OueHka c)opMUPOBAHHOCTH KOMIETEHIIMI y 00y4alomuxcsi U BBICTABICHHE OLIEHKH M0 JUCLUILUIMHE BEAETCS CIEAYIOMNUM
00pa3oM : IS CTYIEHTOB 09HO (hopMBI 00yUIEHHUSI NTOTOBAs OIIEHKA 10 JHCIUIUTHHE BRICTaBIsIeTcs o 100-0ampHoH cucteme,
3aTeM HEePEBOIUTCS B OLICHKU «OTIMIHOY, «XOPOIIO», KYIOBICTBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOY / «3aUTECHOY H «HE
3a4TEHO»; JUIs CTYJEHTOB 3a04HOI M OYHO-3209HON (OPMBI 00yUSHHUS OILIEHUBAETCA MO NMATHOAIIIBHOM IMIKalie, OleHKAaMU
«OTIIMYHON, «XOPOILIOY, «yJIOBICTBOPUTEIHHON, «HEYIOBICTBOPUTEIBHOY / «3aUTCHO» HIIH «HE 3a4TCHO».

Bricokuit ypoBEeHb OCBOSHHS KOMITCTEHIINI, ITOTOBAsI OLICHKA IT0 AUCIAIUINHE «OTINIHOY» WIH «3auTeHo» (86-100 6amios):
TIIyOOKO U IIPOYHO YCBOMII IIPOTPaMMHBIN MaTepHall, HCUEPIIBIBAOLIE, IIOCIEI0BATENbHO, YETKO 1 JIOTHYECKH CTPOITHO ero
U3J1araeT, yMeeT

TECHO yBSI3bIBATh TEOPHIO C IIPAKTHKOH, CBOOOIHO CIIPABIACTCS C 3aa4aMy, BOPOCAMH M IPYTUMH BHIaMH{ IIPAMEHEHHS 3HAHUH,
IpUYEM He 3aTPyJHACTCS C OTBETOM IIPH BUAOM3MEHEHUH 3aIaHHH, NCTIONIB3YEeT B OTBETE MaTepuall yaeOHO! TUTepaTypsl,
MpaBUIBHO 00OCHOBBIBAET NIPHUHATOE PEIlICHHE, BlafieeT Pa3HOCTOPOHHUMHU HAaBBIKAMHU U MIPHEMaMU BBITNOTHEHHUS MPAKTHUECKUX
3ana4. CHCTEMHO M ITAaHOMEPHO paboTaeT B TEUEHHH CEMecTpa.

IToBbITIEHHBIH YPOBEHb OCBOCHHUST KOMIIECTEHIIHI, HTOTOBAs OIEHKA 110 TUCIHIUTHHE «XOPOII0» WIIH «3auTeHo» (68-85 GamioB):
TBEPO 3HAEeT MaTepHaj, TPaMOTHO U IO CYIIECTBY M3J1araeT ero, He JOIMyCKas CyIIeCTBEHHBIX HETOUHOCTEl B OTBETE Ha BOIIPOC,
HPaBUILHO NPUMEHSET TEOPETUYCCKHIE MOJIOKEHHS IIPH PELIEHUH [TPAKTHYECKUX BOIPOCOB U 3371a4, BIajeeT HeOOXOJUMbIMU
HaBBIKAMH ¥ IPHEMaMHU UX BITOTHEHHA. CHCTEMHO W INIAHOMEPHO paboTaeT B TSUCHUH CEMeCTpa.

IToporoBerii ypoBeHb OCBOCHUS KOMIIETCHITHI, HTOTOBAs OIEHKA TI0 JUCIUIIIHHE «YXOBICTBOPUTEIHLHO» HIH «3a4TeHO» (51-67
6a11II0B): UMEeT 3HAaHMS TOJIBKO OCHOBHOTO MaTepuasa, HoO He YCBOHII €ro feTalei, JoMmycKaeT HETOUHOCTH, HeJOCTaTOYHO
HpaBuIbHbIE (HOPMYIMPOBKH, HApYIICHUS JIOTHYECKOH MOCIIEJ0BATEIBHOCTH B U3JI0KCHUH TIPOTPAaMMHOTO MaTepHalla, UCIbIThIBACT
3aTpyIHEHUS MPH BEIITOJHEHUH IPAKTHIECKUX padoT.

IToporoBelit ypoBeHs OCBOCHUSI KOMIIETEHIINH HEe COPMHUPOBAH, HTOTOBAS OI[EHKA MO AUCHUILTHHE «HEYI0BIETBOPUTEIBHOY» UIN
«He 3auTeHo» (MeHee 51 Gaia): He 3HaeT 3HAYMTEIBHOM YacTH NPOrPaMMHOIO MaTepHaa, A0MyCKaeT CyIeCTBEHHBIE OINOKH,
HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyTHEHUSMH BBIITOIHSET ITpaKTHIecKrue padoTel. Kak mpaBmiio, OlleHKa «HEyI0BIETBOPUTEIHHOY
CTaBUTCSA CTYJCHTaM, KOTOPBIE HE MOTYT MPOAOJKUTE 00y4eHHe 0e3 TOMOTHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH NUCIUILIINHE.

OOmmit mopsiIOK MPOBECHUS MPOLIEAYPHI OLICHUBAHUS 3HAHWUH, YMEHHH, HABBIKOB U (VIJTH) OIBITA ICSATEIEHOCTH, COOTBETCTBHUE
WHINKATOpaM JTOCTHKEHUS COOPMUPOBAHHOCTH KOMITETEHIINH ONPEIeTICH B CIIEAYIOIINX JIOKATBHBIX HOPMATUBHBIX aKTaX:

1. [Tonoxxenue o Tekyiiei arrecranuu 3HaHui oOy4daromuxcs B HUMU Jlonckoit AV (B aeiicTByromieit peaakiumm).
2. ITomoxeHue 0 IPOMEKYTOTHOH aTTeCTallNH 00YJAOIIMXCS IO IPOTpaMMaM BEICIIEro 00pa3oBaHMs (B ACHCTBYIOMIEH peJaKiunm).

JIOKyMEeHTBI pa3MelleHbl B CBOOOIHOM A0CTyIE Ha opunmaibaoM caiitte HUMU Jlonckoii TAY https://ngma.su/ B pasnene: ['naBHast
ctpanuna/Ceenenns 06 00pa3oBaTeNbHON OpraHu3aui/JJOKyMEeHTBI.

6.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

1. OUEHOYHBLIE CPEACTBA TEKYIIEI'O KOHTPOJIA:

- TECTBI / BOIPOCHI JIs TIPOBEACHHUS TIPOMEKYTOIHOTO KOHTPOJIS;
- OJaHKM 3aaHni 11d BeImonHeHus PIP.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALMU:
- KOMIUIEKT OMJIETOB U1t 3a4eTa/ SK3aMeHa.

Xpanutcs B 6ymMakxHOM/3IIeKTpoHHOM Buae Ha Kadenpe OTIL.

7. YHAEBHO-METOJUYECKOE 1 TH®POPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1. Pekomenayemast 1uTepaTypa

7.1.1. OcHOBHasl IUTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBO, ron
JI1.1 |Cysopos A. B., OOmas XxuMust: y4eOHHUK Cankr-IlerepOypr: Xumusaart,
Huxonsckuii A. B. 2020,

https://biblioclub.ru/index.php?
page=book&id=599264

JI1.2 | AmapueB A. 1. Xumus: yaeOHOe mocoone Hosocubupck: HI'TVY, 2021,
https://e.lanbook.com/book/216
173




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI1.3 [CamuxoBal.T. Xumus: yaeObHoe mocobue VYoa: BI'AY, 2021,
https://e.lanbook.com/book/201
053
7.1.2. JlonoiHUTeAbHAS JTUTEPATYypa
ABTOpBI, COCTaBUTEIH 3araBue WznarenscTBo, ron
JI2.1 |Mlamamosa O.1O., XuMust: COOPHUK 3214 JJTs1 CAMOCTOSITEIIBHON PabOoThI Hosouepxacck, 2018,
JHpososo3zosa T.1. CTY/ICHTOB [BCeX HAIPaBIICHUH | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link_FindDoc&id=23
6795&idb=0
JI2.2 | AposoBo3osa T.H., Xumus: 1ab0opaTOPHBINA IPAKTHKYM JUIS CTYICHTOB BCEX Hosouepxacck, 2018,
IManamosa O.10., HanpaBJIeHUH http://biblio.dongau.ru/MegaPr
IIstHuneHa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI2.3 | Amapnes A. 1., Xumus : COOpHHK 3aa4 U YIPaKHEHUH: yIeOHO-METOINIECKOEe HoBocubupck:
KazakoBa A. A. nocooue HoBocubupckuii
roCyapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
7.1.3. MeTtonuyeckue paspadoTku
ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBo, ros
JI3.1 |HoBouepk. HHX.- XuMus: METOJUUYECKHUE YKa3aHHS 110 IIOJTOTOBKE K TEKYILEMY Hosouepxacck, 2019,
MEJUOp. UH-T KOHTPOJIO AJIS CTYJICHTOB BCEX HANIPABICHUMN http://biblio.dongau.ru/MegaPr
Houckoit 'AY ; cocr. oNIMI/UserEntry?
0.10. [lanarmosa Action=Link FindDoc&id=29
9150&idb=0
JI3.2 | HoBouepk. HHX.- XuMHA: METOA. YKa3aHHS MO U3y4. Kypca H BBII. KOHTP. pabOTEI Hosouepxacck, 2022,
MEJHOp. UH-T JUIA CTYA. 3a04. (opMel 00y4. Hanpasi. "T'uapomenuopanus”, http://biblio.dongau.ru/MegaPr
Houckoit 'AY ; coct.: | "Crpoutenbctso”, "TIpupomnoo0ycTponcTBO U oNIMI/UserEntry?
0O.10. lanamosa, Bojtonoik3oBanue", "TexHocepHas 6e30macHOCTh", Action=Link FindDoc&id=42
T.W. IpoBoBo30Ba "Hedrerasosoe nemo" 7806&i1db=0
7.2. Ilepeyenn pecypcoB HH(OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHO# ceTn "UHTepHeT"
7.2.1 UH()OPMALMOHHO-CIIPABOYHBIC U TIOHNCKOBBIE http://www.chem.msu.su/rus/elibrary/
CUCTEMBI
7.3 IlepevyeHb MPOrPaMMHOI0 o0ecneYeHHst
7.3.1 Yandex browser
7.3.2 Microsoft Teams [IpenocraBnsercs GecriaTHO
7.3.3 [IporpamMmHast cuctema st oOHapyskeHHsI TeKCTOBbIX | JInnensuonusiit oroBop Ne 8047 ot 30.01.2024 r.. AO
3aMMCTBOBaHMI B y4eOHBIX U HAy4YHBIX paboTax «AHTHIUIATHAT
«Antnmnaruat. BY3» (naTepHeT-Bepcus); Moy
«IIporpaMMHBIii KOMILIEKC TOMCKA TEKCTOBBIX
3aMMCTBOBaHHMH B OTKPBITHIX HCTOUHUKAX CETU
HHTEPHET
7.4 llepeyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM
7.4.1 basbr manaeix OO0 Haydnas anekTpoHHas http://elibrary.ru/
6ubmmoTexa
7.4.2 ba3zer ganasix OO0 "Tlpecc-Mudopm" (Korcymprant https://www.consultant.ru
+)
8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIITIMHBI (MOIY JIS)
8.1 2321 CrienpanabHOE TIOMEUICHHE YKOMIUIEKTOBAHO CIEIMAIM3UPOBAHHON MeOEIbI0 M TEXHUYECKUMU
cpencTBaMH 00Y9eHHs, CIy KaIlluMH JUISL PeICTaBIeHs HH(opMarn ayauTopun: HaGop
JIEMOHCTPAaLHOHHOTO 000pyJ0BaHNUS (IIEPEHOCHOIT): HOyTOyK Mapku Asusmodel/X552M — 1 mir.,
npoekrop Acerx113PH — 1wT., 5xpan HacTeHHbIH — 1 WT.; YuyeOHO-HarIsAAHbIE MOcOOUs — 9 1mT.;
Hocka - 1 mT.; PaGoune mecra cryaenToB; Pabodee mecto mpenonaBaress.
8.2 2313 CrienanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOCIBIO U TEXHUYECKUMHU

CpeCTBaMH O0YYEHHS, CIy KaIlUMHU JJISI IPEICTABICHI HH()OPMAITNH OOJIBIION Ay TUTOPHH:
Habop nemMoHcTpanmoHHOr0 000pyn0BaHus (IEPEHOCHOI): HOYTOYK Mapku Asusmodel/X552M — 1
mrt., nmpoektop Acerx113PH — 11uT., sxpan HacTeHHBIH — 1 mT.; Y4eOHO-HADIAAHBIE MTOcoous — 15

IT., Paboune mecra CTYACHTOB; Pabouee mecto npernoaaBaTceiis.




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 wrt.; Celeron 366 — 1 wt.; Femoza — 2 mt.; Monurtop VS — 1 mrt.; MoHuTOp
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 wit.; Kadenpanbuas oubnmoreka;

Cromnbl koMnbioTepHBIE — 6 mT.; Cron-TyMO0a — 5 it.; Crynbs — 16 mr.; TemaTHueckue TaKaThl
—5mr.; Jocka— 1 mr.; Paboumne mecta cryaenToB; Pabodee MecTo mpenogaBaTes.

8.4 2102 CrienanbpHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIISHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMH O0YYEHHUSI, CIy KaIllUMH JIsI IPEICTABICHH HH(OOPMAIIH OOJBIION ayTUTOPHH:
Habop neMoHCTpalmoHHOT0 000pyI0BaHMs (IEPEHOCHOM): 9KpaH - | WIT., MPoeKTop - | MmT., HeTOYK
- 1 mr.; Anmapatr TBO — lmt.; Ammapar TB3 — 1 wt.; ITnura snexrpudeckas — 1 mr.; Ilnmura
nHarpesatenbHas ES-HA3040 — 1 mr.; Tazoananuzarop ['’XI1-3M — 1 wt.; Or"erymmrens — 1 mir.;
Benpo xonycunoe — 1 mt.; JlabopaTopHas mocyna; PacTBopbl peakTHBOB, HEOOXOAMMBIX JIS
BBITTOJTHEHHS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeauKaMeHTaMu — | mT.; Mebens maboparopHas;
Jocka MarHuTHO-MapkepHas - lmr.; CymmibHbli mkad - 1mT.; Becsl Texnoxumuueckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mir.; Paboune mecta ctynenroB; Pabouune mecta
IIpeoAaBaTes.

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

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

2. 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 ;
HoBouepk. unx.-menuop. uH-T Jonckoii AY. - HoBouepkacck, 2018.

3. 6. [Hamamosa, O.}O. Xumus: ¢6. 3amaq st cam. paboTthl ctyj. [Becex Hampasi.] / O. 0. Hlanamosa, T. U. JIpoBoBo30Ba ;
HoBouepk. urx.-menuop. uH-T Jorckoit AY. - HoBouepkacck, 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. - HoBouepxkacck, 2019.




		Мельник Татьяна Владимировна
	2025-09-25T15:04:47+0300
	Новочеркасск
	Мельник Татьяна Владимировна
	Утверждение




