MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

r ~N YTBEPXJAIO
AOKYMEHT MOAMUCAH .
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHoit paboTe
E.N.JTykoBHHKOBa
CepTudmkat: 025493C4E0B34808564BE6735EBB2702
B. :C n Ci
Doicrawrenen: o 16.01.2023 Ao 10.04.2024 24 mas 2023 .
. y,

PABOYAS TPOI'PAMMA JIUCIITUIIJIMHBI
b1.0.06.03 Xumus

3akpenuieHa 3a kabeapoli  JKOJOrHMH, 0€30MACHOCTH KH3HEAEeATEILHOCTH 1
bu3nyecKkou KyJbTypPbl

VYueOnsiii iian 230303 23 BYJIAT.plx
23.03.03 DOkcrmyatanusi TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIWH U

KOMIIJICKCOB

KBamudunkarms Bbakaaasp

dopma 00ydueHHsT ~ OUHAS
OO6mmas TPy 10€MKOCTh 4 3ET

Bubl KOHTPOISL B cemecTpax:
KontponbHas padora 2, Dx3ameH 2

Pacnpene.ueﬂne aCc0B I CHHUIVIMHBI IO CeEMECTPpaM

CemecTtp
(<Kypc>.<Cemectp Ha 2(1.2)
Kypee>) Uroro
Henens 17
Bupn 3ansatuii vl | PO | v PIl
Jlexumn 17 (17 |17 |17
JlaGopatopHsie 34 (34 |34 |34
B tom uucne uHT. 12 (12 |12 |12
Hroro aya. 51 |51 (51 |51
KonraxtHas pabota 51 |51 |51 |51
Cawm. pabota 57 |57 |57 |57
Yacsl Ha KOHTPOIIb 36 |36 |36 |36
Hroro 144 | 144 | 144 | 144
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[Iporpammy coctaBui(n):
K.XUM.H., 00y., Bapghonomees A.A.

Pabouas mporpaMmMa JUCIUILTAHBI
Xumust
paspabotana B coorBercTBHM ¢ PI'OC:

denepanbHbIi rocy1apcTBEHHBIH 00pa30BaTeIbHbIN CTaHIAPT BHICLIET0 00pa30BaHus - OakajgaBpuaT o
HanpasJieHuIo moaArotoBku 23.03.03 DkcrutyaTaus TpaHCIOPTHO-TEXHOJIOTUYECKUX MAlIUH U
KomIuiekcoB (mpukaz MunoopHayku Poccun ot 07.08.2020 r. Ne 916)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

23.03.03 DkcrutyaTaius TpPaHCTIOPTHO-TEXHOJIOTMUYECKUX MAIIMH U KOMILIEKCOB
YTBEPXKACHHOTO IpHKa30oM pekTopa oT 17.02.2023 Ne 72.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl
IKOJI0TuH, 0e30ACHOCTH KU3HEeSATeIbHOCTH M (PU3NYECKOH KYIbTYPBhI

ITpotokon ot 12.04.2023 r. Ne 10
Cpok neiictBus mporpamMmbl: 2023-2027 yu.T.

3aB. xadenpoit Hukudoposa B.A.

IIpencenatens MK®

JIOLIEHT, K.T.H., Bapnansu M.A. IIpoTtokon ot 28.04.2023 r. No 11
OtBetcTBeHHbIH 3a peanuzanuio OI1OIT Cnenenxko E.A.
JupexTop 6uOaroTeKH Cotauk T.®.

Ne peructparnyn 14

(MeToaMYeCKU OT/AEI)
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Buzuposanue PII/] njist ucnosiHeHusi B 04epeaAHOM y4eOHOM roay

[Ipencenarens MK®
2024 r.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosiHeHus B 2024-2025 yyeOHOM roly Ha 3aceaHUH Kaheapbl
IKOJIOTHH, 0€30IMIACHOCTH JKU3HENAESI TETLHOCTH U (PH3NYEeCKOH KYIbTYPBI

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 2024 r. Ne
3aB. kadenpoit

Buzuposanue PII/] njist ucnosiHeHusi B o4epeaHOM y4eOHOM roay

IIpencenarens MK®
2025 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnonHenns B 2025-2026 yueOHOM roay Ha 3acegaHnuy Kadeapsl
JKoJ10ruH, 0€301ACHOCTH )KM3HeeSI TeJIbHOCTH U (PU3MYeCKOH KyIbTYPbI

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 20251, Ne
3aB. xaenpoit

Busuposanue PII/] njist ucnosiHeHusi B ouepeaHOM y4eOHOM roay

IIpencenarens MK®
. 2026 .
Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st

ucroinaenus B 2026-2027 yueOHOM roay Ha 3acenaHuu Kadeapbl
IKOJIOTHH, 0€30TIACHOCTH KU3HEAEATETLHOCTH U (PU3NIECKOH KYJIbTYPhI

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

[Iporokom or 2026 . Ne
3aB. kabenpoit

Buzuposanue PII/] njist ucnosiHeHusi B 04epeaAHOM y4eOHOM roay

[Ipencenarens MK®

- 2027 .

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2027-2028 yyeGHOM rofy Ha 3acegaHnuy Kadeapsl
IKO0JIOTHH, 0€3011ACHOCTH KU3HEAesAITeIbHOCTU U (PU3UYECKOH KYJIbTYPhI

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2027 1. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

W3zyuenne (hyHAaMEHTAIBHBIX 3aKOHOB XUMHH C MO3UIMH COBPEMEHHOI HayKH; (OpMUpPOBA-HHE HAYIHOTO

ypaBHeHI/Iﬁ XUMHUYCCKHX peaKum?I, BBIINIOJTHEHUA XUMHUYCCKUX paC‘{éTOB; YCBOCHUEC COBpeMeHHOﬁ PO XUMUH B

MUPOBO33PCHUS; OBJIAJCHNUC JIEMEHTAPHBIMU HABbIKAMU BBITTOJIHEHUSA XUMHUYECKOI'0 SKCIIEPUMEHTA, COCTABJICHU S

pa3BUTHHU

aBTOMOOMIIBHOM TEXHUKHU, MAIIUHOCTPOCHU A, aBTOMATUKH, HAYK O MaTCpraIax, HAHOTCXHOJIOTUAX U APYTUX 00J1acTsX.

2. MECTO JJMCIIMIIVIMHBI B CTPYKTYPE OOII

uxa (pazgen) OOIT: b51.0.06.03

2.1 | TpeGoBaHus K MpeIBAPUTEIbHOI MOATOTOBKE 00yYaIOIIerocs:

2.1.1

Ba3npyeTc;1 Ha 3HAHUAX, NOJTYYCHHBIX P U3YyYCHUHN y‘{€6HLIX JUCIHUIIIIMH OCHOBHBIX 06H.[€O6p3.30BaT€J'II>HLIX IporpamMm.

2.2 | [ucuMIuIMHbI ¥ PAKTHKH, AJ15 KOTOPbIX OCBOCHHUE JAHHOW AUCUMIIMHBI (MOAYJ/Is1) HEO0OX0OAUMO KaK

npeamecTrByrouiee:

2.2.1 | ODxonorus

2.2.2 | bezonacHOCTb KU3HEAEATETLHOCTH

2.2.3 | MarepuanoBeneHue

2.2.4 | TermmoTeXHIMYECKHE OCHOBEI Pa0OTHI aBTOMOOIMIIEHBIX arperaTtoB

2.2.5 | OcHOBBI Hay4HBIX HCCIEIOBaHUI

2.2.6 | ABTOMOOMIIBHBIE AKCILTyaTallHOHHBIE MATCPHAIIEI

2.2.7 | Teopus dKCIUTyaTalIMOHHBIX CBOWCTB aBTOMOOMIIS

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA TUCHUTITTNUHBI

(MOIYJIST)

OIIK-1: Cnioco0eH NpHUMEHSITh eCTeCTBEHHOHAYYHbIE M 001IeMHKCHEPHbIEe 3HAHUS, METOAbI MATEMATHYECKOI0 AHAJIU3A U

MOae/JIMpoOBaHuA B HpO(l)eCCl/IOHaJILHOﬁ JACATCJIbHOCTH

Wumukarop 1 [ OIIK-1.1 ITpuMeHsieT METOBI €CTECTBCHHOHAYYHBIX AUCIUIUINH ((PU3UKH, XUMHH) IIPU PEIICHUH 33124

po(ecCHOHATBHON eI TebHOCTU

B pe3yjbTaTe 0OCBOCHUSA TUCHUILINHBI 06y‘-lalOI].lHﬁCﬂ AOJIZKCH

3.1 (3HaTh:

3.1.1 | ocHOBHBIE TCOPETUUCCKUEC MMOJIOKECHUS U 3aKOHBI XUMHHU; COBPEMCHHBIC MPECACTABIICHU O CTPOCHUE BCUIECTBA,

3aKOHOMEPHOCTHU TPOTCKAHUA XUMHUYCCKUX IIPOLCCCOB.

3.2 | YmeTh:
3.2.1 | mpOBOANTH XUMHUYECKUE UCCIICIOBAHMS, OCYILIECTBISATh AHAIN3 OTYYCHHBIX PE3yJIbTATOB U MCIOIB30BATh [TOJIYYCHHBIC
XMMHUYECKHE 3HaHUA B IPOPECCUOHATIBHON ACATETEHOCTH.
322
323
3.3 | Baagerb:
3.3.1 | OCHOBHO¥ XMMHUYIECKOI TEPMUHOIOTHEH; HABBIKAMHU TIPOBEICHHUS XUMUIECKOTO IKCTIEPUMEHTA U 00pabOTKH €ro
PE3yIBTATOB.
4. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI (MO YJIS)
Kon Bun HaumenoBanue pasnenoB u | Cemectp / | Yacos | Kommneren- | Jluteparypa | Unre | IIpumeuanue
3aHATHSL | 3aHATHSA Tem Kype U PaKT.
Pazgen |Pazpen 1. Oomas u
HeOpraHWYecKasi XHMHS
1.1 Jlex CtpoeHue aToma 1 2 1 OIIK-1 JIT.3 JI1.1 0,5 Jlexuusi-
INeproandeckuii 3aK0H J1.2 6ecema. OIIK
22 2325 -1.1.
1.2 Jlex XuMuueckas CBSI3b H CTPOCHUE 2 1 OIIK-1 JI1.3 J11.1 0,5 Jleknust-
MOJIEKYJI JI1.2 oecena. OIIK
323335 -1.1.
1.3 Jlex CBoiicTBa pacTBOPOB 2 2 OIIK-1 JI1.3 JI1.1 0,5 Jlexuus-
3JIEKTPOJIUTOB JI1.2 6ecena. OIIK
323335 -1.1.
1.4 Jlex OKUCIUTENBHO- 2 2 OIIK-1 JI1.1J11.2 0 Jlexnus-
BOCCTaHOBUTEJILHBIE PEAKLIUU 922325 6ecema. OIIK
-1.1.




1.5 J1ab OCHOBHBIE KITaCCHI OIIK-1 2.2 1 Pa6ora B
HEOPraHMYECKHUX COCTUHCHHIA 02 33 57 MaJIbIxX
rpyrmnmax.
OIIK-1.1.
1.6 JIab CtpoeHune aToma u OIIK-1 2.2 1 Pa6ora B
ITeproguyeckuii 3aK0H. 9293 MaJbIX
Xumuueckas CBsI3b U CTPOCHHUE rpyrmnmax.
BEILECTBA OIIK-1.1.
1.7 JIab DREKTPOIUTHIECKAS OIIK-1 JI2.2J13.1 0 Pa6ora B
JUCCOLIMALIUS M PEaKLUH B 9293 MaJbIX
pacTBOpax MEKTPOIUTOB rpymnmnax.
OIIK-1.1.
1.8 JIab I'upponus coneit OIIK-1 JI2.2J13.1 0 Pa6ora B
2233 MaJIbIxX
rpymnmiax.
OIIK-1.1.
1.9 JIab OKHCIUTETHHO- OIIK-1 J12.2J13.1 0 Pa6ora B
BOCCTaHOBUTENIbHbBIE PEAKLIUU 92 D3 MaJibIxX
rpymnmnax.
OIIK-1.1.
1.10 Cp [ToBTOpenue temsr "CtpoeHue OIIK-1 JI1.3 JI1.1 0 OIIK-1.1.
aroma u Ilepuoanueckas JI1.2J12.2
CHUCTEMa XUMHUUECKUX 21223335
anemenToB J[.M.Menneneena".
INoaroroBka ¢ 1a60paTOpHEIM
pabotam "OCHOBHBIE KITaCCHI
HEOpPraHWYECKUX COCTMHEHHNA";
"Ctpoenue aToma u
Ilepronuueckuil 3aKoH.
XuMHuecKasi CBsI3b U CTPOECHHUE
BelecTBa" U K TEKyLIeMy
KOHTPOJTIO.
1.11 Cp IloBTOpeHue TeMbl OIIK-1 J1.3 J11.1 0 OIIK-1.1.
"Xumuueckast CBA3b U JI1.2J12.2
CTpPOEHUE MOJIEKYT". 21325335
[ToaroroBka k Texyiemy
KOHTPOJIIO.
1.12 Cp [ToBTopenue Tems! "CBolicTBa OIIK-1 J1.3J11.1 0 OIIK-1.1.
pacTBOPOB 3JIEKTPOJIUTOB". JI1.2J12.2
INonroroBka K 1a60paTOPHBIM 01223335
pabotaM: "DneKkTpoIuTHIECKas
JCCOLIMALIUS M PEaKLUH B
pacTBOpax 3MEKTPOIUTOB" U K
TEKyIeMy KOHTPOJIIO.
1.13 Cp [ToBTOpEeHME TEMBI OIIK-1 JI1.1 0 OIIK-1.1.
"OKUCIUTENBHO- JI1.2J12.2
BOCCTAHOBUTEJIbHBIE peakuun', 21223335
MIOJITOTOBKA K JTa00paTOpHOIt
pabote U K TeKyIeMy
KOHTPOJIIO.
1.14 Kontp.pa | BbinonHeHne KOHTPOIBHON OIIK-1 JIT.1JI1.1 0 OIIK-1.1.
0. paboTht JI1.2J12.3
JI2.1J13.3
92 D23 26
1.15 Ox3ameH | [logroroBka k sK3amMeHy OIIK-1 JIT.3 JI1.1 0 OIIK-1.1.
JI1.2J12.2J11.
1JI3.3
21223324
3526
Pazgen | Paznmen 2. dusnyeckas
XUMHSA
2.1 Jlex OCHOBBI XUMHYECKOH OIIK-1 J1.3J11.1 0,5 Jlexuus-
TEPMOJUHAMHUKHI JI1.2 Oecena. OIIK

9233055

-1.1.




2.2 Jlex OCHOBBI XUMHYECKOM OIIK-1 JI1.1 J11.3 Jleknus-
KUHETUKH. XUMHUYECKOE JI1.2 oOecena. OIIK
paBHOBeECHE. 223335 -1.1.
2.3 Jlex HucrniepcHbie cucteMbl. O0Ime OIIK-1 JIT.3 JI1.1 Jlexuusi-
CBOICTBa pacTBOPOB JI1.2 6ecena. OIIK
323335 -1.1.
2.4 Jlex DNEKTPOXUMUYECKUE OIIK-1 JIT.3 JI1.1 Jlexuusi-
nporecchl. ['anpBaHNueCKui JI1.2 Oecena,
anemeHT. Koppo3sust. 22 2335 npobnemMHast
DneKTpoan3 nexmus. OIIK
-1.1.
2.5 JIa6 OmnpefeneHne TeII0OBOro OIlIK-1 JI2.2713.1 Pa6ora B
addexra peakuu 2233 MaJIbIxX
HEUTpaau3anuu rpynmnax.
OIIK-1.1.
2.6 JIa6 CKOPOCTh XHMHUYIECKUX OIIK-1 JI2.2713.1 Pa6ora B
peaxkuuii 1 XuMH4ecKoe 2233 MaJIBIX
paBHOBecHE rpyIax.
OIIK-1.1.
2.7 JIab [IpuroroBneHue pacTBOpOB OIIK-1 JI2.2J13.1 Pa6ora B
3a/laHHOM KOHIIEHTPAIII 2233 MaJbIxX
rpyImax.
OIIK-1.1.
2.8 JIab lanpBaHUYECKUIA DIIEMCHT. OIIK-1 J12.2J13.1 Pabota B
Kopposus. Dnexrponus 2233 MaJbIxX
rpymnmax.
OIIK-1.1.
2.9 Cp IToBTOpenue Tembr "OCHOBBI OIIK-1 JI1.3 JI1.1 OIIK-1.1.
XUMUYECKOH TEpMOIUHAMUKN". JI1.2712.2
INoaroroBka k 1a60paTOpHOH 21323335
pabote "Onpenenenue
TEIJIOBOTO 3P peKTa peakuu
HeUTpanu3auu" u K TEeKyLemy
KOHTPOJTIO.
2.10 Cp [ToBTopenue Temsl "OCHOBBI OIIK-1 JI1.3 J11.1 OIIK-1.1.
XUMUYECKOI KNHETHKH. JI1.2J12.2
Xumuueckoe paBHosecue." 01223335
INoaroroBka k 1a60paTOPHOH
pabore "CkopocTb
XUMHYICCKHX PEAKIUN 1
XMMUYECKOE paBHOBECHE" U K
TEKYIIEMY KOHTPOIIO.
2.11 Cp [ToBTOpeHue TeMbl OIIK-1 JI1.3 J11.1 OIIK-1.1.
"JlucriepCHBIE CUCTEMBI. JI1.2J12.2
OO0mue cBo¥cTBa pacTBOPOB". 21223335
INoaroroBka k 1a60paTOpHOM
pabote "IIpurotosieHue
PacTBOPOB 3aJaHHOI
KOHIEHTpauuu" u K TeKylemy
KOHTPOJIIO.
2.12 Cp [ToBTOpEHME TEMBI OIIK-1 JI1.3 JI1.1 OIIK-1.1.
"DIIeKTPOXUMHYECKHE JI1.2J12.2
npouecchl. ['anpBaHUUECKUMA 2159253055
anemeHT. Koppo3zus.
Onexrponus". [logroroBka k
nabopaTopHoii paboTte
"T'anbpBaHUYECKUH DIEMEHT.
Kopposus. Dnexrponus" u k
TEKyIIeMy KOHTPOJTIO.
2.13 Kontp.pa | BoimomHeHue KOHTPOIBHON OIIK-1 JI1.2 JI1.1 OIIK-1.1.
0. paboTet JI1.1J12.3
J12.1J13.3

0233 56




2.14 Ox3ameH |IloaroroBka K 3K3aMeHy OIIK-1 JI1.3 J11.1 OIIK-1.1.
JI1.2J12.2J11.
1J13.3
D152 5354
25 56
Pasnen | Pasmen 3. Merasibl
3.1 Jlex OO611Me cBOiCTBA METAILIOB OIIK-1 JI1.3 J11.1 Jleknust-
JI1.2 Oecena,
92333537 poOJIeMHas
nekrmst. OITK
-1.1.
32 JIab XHUMHYECKHE CBOMCTBA OIIK-1 J2.2 Pabora B
METaJJIOB 2233 37 MaJIbIX
rpymnmnax.
OIIK-1.1.
33 Cp [ToBTopenue Temsr "OO6IIHE OIIK-1 JI1.2 JI1.3 OIIK-1.1.
CBOICTBa METAIIJIOB" JI1.1J12.2J13.
IMonroTtoBka k 1abopaTopHOi 4
pabote "Xumuueckue cBoicTBa D132 93 D4
METaJJIOB" U K TEKYIIEMY 25097
KOHTPOJTIO.
34 Ox3ameH |IloaroroBka k 3k3aMeHy OIIK-1 JI1.3 JI1.1 OIIK-1.1.
JI1.2J12.2J11.
1J13.3
D19253 055
26
3.5 Kontp.pa |BblnonHeHre KOHTPOIbHOR OIIK-1 J1.1J11.1 OIIK-1.1.
0. paboThI JI1.2J12.3
JI2.1J13.3
22 93 D6
Pazmen | Pazpen 4. AHajauTHYecKas
XUMHUSA
4.1 Jlex KauecTBeHHBINH 1 OIIK-1 JI1.1J11.2 Jlexnms-
KOJIMYECTBEHHBIN XUMHUUCCKUA ICYACRECH Oecena,
aHanu3. MeTobl npobnemMHast
AHAJINTHYECKON XUMHHU nexmusa. OIIK
-1.1.
4.2 JIab MeToapl aHAJTUTHYECKOH OIIK-1 J12.2
XUMHHU 22 D3
43 Cp [ToBTOpEHME TEMBI OIIK-1 JI1.1 OIIK-1.1.
"KadecTBEHHBIH U JI1.2J12.2
KOJIMYECTBEHHBIN XUMUYECKUI 213239395
a"anu3. MeToapl 27
aHAJTUTHYECKON XumMun'".
[ToaroroBka k TeKyiemy
KOHTPOJTIO.
4.4 Kontp.pa | BeinmonHeHne KOHTPOIBHOM OIIK-1 JIT.1J11.2 OIIK-1.1.
6. paboTsI JI1.1J12.1
JI12.3J13.3
D2 93 D6
4.5 Ox3ameHn |IloaroroBka k sK3aMeHy OIIK-1 JIT.1J11.2 OIIK-1.1.
JI1.1J13.3
D1 03293 D4
25096
Pazpgen | Pazmen S.
BbicokoMoIeKyIIpHbIE
COeTMHEHHUSA
5.1 Jlex Knaccudukarus, moaydenue, OIIK-1 JIT.1J11.2 Jlexuus-
CTpPOEHHUE U CBOMCTBA JI1.3J13.4 Oecena,
IOJIUMEPOB. 0293095 npoOieMHas
nexnusa. OIIK
-1.1.
5.2 JIa6 CBoiicTBa MTOJIMMEPOB OIIK-1 JI3.4

9293




53 Cp IloBTOpeHue TeMBL 2 3 OIIK-1 J1.1 0 OIIK-1.1.
"Knaccudukarius, noiay4eHue, JI1.2J13.4
CTpPOEHHUE U CBONCTBA 21325335
noniumepoB”. Tloaroroska k
TEKyILEeMY KOHTPOJIIO.
54 KoHntp.pa |BbInonHeHHe KOHTPOIBHON 2 1 OIIK-1 JIT.1J11.2 0 OIIK-1.1.
0. paboThI JI1.1J12.1
J12.3713.3
JI3.4
92333536
5.5 Ox3ameH | IloaroroBka k sK3amMeHy 2 3 OIIK-1 JIT.1J11.2 0 OIIK-1.1.
JI1.1J13.3
J13.4
21223324
3506
5.6 Ox3amen |Cpaua sx3amMeHa 2 9 OIIK-1 JIT.1 0
JI1.2J12.1

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

O6pazoBaTenbHbIE TEXHOJIOTUH C HCIOIb30BAHUEM HHTEPAKTUBHBIX METONO0B 00y4eHH (KPYTIIBIH CTOJ (JUCKYCCHS))

TexHOIOTHS KOMIEKTHBHOTO B3aNMOICHCTBHS (paboTa B MaJIBIX TPYIIIaxX) (CaMOCTOATETIBHOE H3YIEeHHE 00yJarONIIMHUCS HOBOTO
Marepuala HoCpeCTBOM COTPYIHHYECTBA B MAIBIX IPYIINaX, JaeT BO3MOXKHOCTh BCEM YUacTHHKAaM y4acTBOBATh B paboTe,
HPaKTHKOBATh HABBIKK COTPYJHUYECTBA, MEXKIMYHOCTHOTO OOIICHHS)

O6paSOBaTeJ'ILHBIe TEXHOJIOTHH C UCIIOJB30BAHUEM aKTUBHBIX MCTOJ0B 06y‘IGHI/Iﬂ (J'IGKI.II/IH - 6ecez[a)

TexHomOorus IUCTAaHIIMOHHOTO O6y‘{CHI/I$[ (HonyquHe 06pa3OBaT€J'IBHI>IX ycayr 0e3 IMOCCHICHNA YHUBCPCUTETA, C TIOMOIIBIO
COBPCMCHHBIX CUCTEM TCIICKOMMY-HUKAIIUH (BHCKTPOHHaS[ mo4yra, I/IHTepHeT u )Ip))

TpanuuuoHHas (pernpoayKTHBHAS ) TEXHOJOTHS (IIPEIOIaBaTellb 3HAKOMUT 00YYAIOIIUXCS C TIOPSAKOM BBIOJIHEHHS 3aIaHHU,
HaOIOaeT 3a BBITOJIHCHHEM H IIPU HEOOXOIMMOCTH KOPPEKTHUPYET paboTy 00ydarommxcs)

6. POH]I OLIEHOYHBIX CPEJICTB

6.1. KoHTpoJbHBIE BONPOCHI M 3aJaHUS

I. Bompocs! 1 3agaHust Juis TEKYIIEro KOHTPOIS
Pazmen 1. OOmast 1 HeOpraHUYeCcKass XUMHS
JlabopaTopHas pabota "OCHOBHBIE KITaCCHl HEOPTaHMYECKHX COSANHEHHUN"
Bomnpocs! 1 3anuTs! 1abopaTopHOM paboTh
1. ITouemy B ombITe 2 JJaKMYC U3MEHUI OKPACcKy?
2. Kakumu cBoiictBamu obmanaet oxkcua meau (I11)?
3. [Moyemy ruapokcua xpoma (II1) pacTBopsieTcs U B KHCIOTE, U B LIETOYU?
4. Ilpu B3auMoAeHCTBIM KaKHX BEIIECTB MPOTEKAET peaklus HelTpanuzanuu?
5. TIpm xakuX ycIoBHIX 00pa3yroTcs Kucible conmu? IIpu Kakux ycIoBHsAX 00pa3yloTcss OCHOBHBIEC COH?
KoHTpombHbEIE BOIPOCHI TSI CAMOIIPOBEPKI
1. Kakas cBsI3b CyIIECTBYET: a) MEXIy OCHOBAHHEM M KUCIIOTOI; 6) OCHOBHBIM OKCHIOM M OCHOBA-HUEM; B) METAJLIOM M OCHOBHBIM
OKCHJIOM; T) KHCJIOTHBIM OKCHIOM M KHCJIOTOH; JT) OCHOBHBIM OK-CH/IOM M KUCJIOTHBIM OKCHIOM?
2. Kakue nmpoayKThl MOXKHO ITOJTyYUTh TIPH IEHCTBUM CEPHOM KHCIIOTHI: a) Ha XJIOPHU HATpHs; 0) cyiabdar HaTpus?
3. Kakue npoaykTsl 00pasyroTes npu B3aumoaericteun rugpokcuna meau (I1) ¢ 1 monem azoTHoii kucnotel? Hanummre ypaBHeHHe
pEaKIHH.
4. Hazoswure comu NaHSO4, MgOHNO3, CaCl2.
5. Kakue mpoyKTsl MOYKHO MTOJIYYHTh IPH JEHCTBUU CEPHOM KHCIIOTHL: a) Ha opTodocdar kamsuus; 0) cynabdaT HaTpus?
Hanummure ypaBHeHus peakuui.

JlabopatopHas pabota "Crpoenne aroma u [lepuonndecknii 3aKoH. XUMUYECKas CBSI3b M CTPOCHUE BenecTBa (INCKYCCHS C
TEKYILIUM KOHTPOJIEM)
3ananue (BOIpOCH! sl MOATOTOBKU K TUCKYCCHUH):
. DIeMeHTapHbIe YaCTUIIBI, 00pa3yIOIMINe aTOM.
. KopryckynsspHO-BONIHOBasI JBOMCTBEHHOCTD 3J1EKTPOHOB.
. [Ipunumn HeonpeaenenHocty I eiizenOepra.
. DIexTpoHHOE 00J1aKO (aTOMHAs OpOUTANB). DINEKTPOHHAS TNIOTHOCTb.
. KBantoBbie uucna. 6. [IpyHIHUIIBI 37IEKTPOHHOTO CTPOCHUS aTOMA.
. OnexTpoHHbIE U rpadudeckue GOopMyIIbl aTOMOB H HOHOB.
. BanenTHsle anekTponsl. CTeneHb OKUCIeHus. Boiciias v HU31Ias CTENeHH OKUCIICHUS.
. Ilepuoguuecku U3MEHSIONIMECS XaPAKTEPUCTUKH aTOMOB: 3HEPI sl HOHU3aLUU, CPOACTBO K 3IEKTPOHY,
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9NEKTPOOTPULIATENBHOCTb.
10. Iepuonnueckuii 3akon [[.1. Menaeneesa. [IpuurHa nepuoAMYHOCTA U3MEHEHUS CBOMCTB 3JIe-MEHTOB.

3amaHus U1 CaMOCTOSITEITEHOM pabOTHI:
1. YkaxuTe CBOMCTBA 3JIEeMEHTAPHBIX YaCTHUII, COCTABIISIOLINX aTOM.
2. Beiensiercst niy NoronaeTcs: SHeprus pu Iepexo/ie dNEeKTPOHA C TPETHETr0 SHEPTeTHYECKOro YpoBHS (n = 3) Ha nepBbIii (n =
1).
3. VKaxxuTe 9HCII0 aTOMHBIX OpOuTajeil Ha: a) S-IoypoBHE, 0) p-MoypoBHE, B) d-IOAypoBHE, T) f-TIOAypOBHE U OMpEIeTUTe
MaKCUMaJIbHOE YUCIIO DJIEKTPOHOB Ha KaXKIOM M3 MOLypOBHEH.
4. BO3MOKHO JIM HAJIMYKE B aTOME JABYX JIEKTPOHOB C OJMHAKOBBIMHU 3HAYCHHUSMH TPEX KBAHTO-BBIX YHCEN: N, ml U ms .
[TpuBeauTe MprUMepHI.
5. JlaiiTe OTBETHI HA CIEIYIOMINE BOIPOCHI, COTTIACHO CBOEMY BAPHAHTY: a) ONPEACINTE CTPOCHUE aTOMHOTO Spa JIEMEHTa; 0)
YKa)KHUTe KBAaHTOBBIE YHCIa AJ1s1 POPMUPYIOIIETO dJIEKTPOHA; B) COCTaBbTE 2JIEKTPOHHO-Tpaduueckre GopMyibl (AuarpamMmabl)
aToMa JIEMEHTA U €r0 MOHA B OCHOBHOM COCTOSIHMH, YKQ)KUTE YHCIIO HECTIAPEHHBIX IEKTPOHOB Y aTOMa U MOHA; I') HAIIUILIU-TE
ANIEKTPOHHYIO (HhOpMYITy BHEITHETO (TIPEIBHEIIHETO) YPOBHS aTOMa 3JIEMEHTA B BO30YKJICH-HOM COCTOSIHUH; 1) HA30BUTE aHAIOTH
9JIEKTPOHHOM CTPYKTYPHI dJIEMEHTA 10 (POPMUPYIOIIEMY DIIEKTPOHY.

JlabopaTopHbIe paObOTHI "IIEKTPOIUTHYECKAS TUCCOIMAIINS H PEaKIIUK B pacTBOpax 31ekTponuToB". "Tuaponus comei"”.
Bompocs! s 3ammTs! 1abopaTtopHOH paboTHI:
1. IToyemy B ombITe | THAPOKCH] KOOATBTa PACTBOPHIICS TOJIBKO B PACTBOPE KUCIOTHI, a ruapokcun xpoma (III) — B pactBope
KUCJIOTHI U B pacTBope méEnoun? Caenats BBIBOJ O XapaKTepe 3IEKTPOIUTUUECKON AUCCOLUALMH OTYYEHHBIX THIPOKCUIOB.
2. ITouemy B OIIBITE 2 TIPOM3ONLIO H3MEHEHHE OKPACKN HHANKATOPOB B PACTBOPAX KUCIIOTHI X OC-HOBAHUS IIPH JOOABICHUHN COJICH?
3. IIpu KaKHUX yCIOBHUSX PEAKIUH B PACTBOPAX EKTPOIUTOB HEOOPATHUMBI?
4. Kakyro okpacky mpHoOpeTaeT JJaKMyC B KUCIIOW, HSHTPaIBLHOH U MET0YHOU cpenax?
5. Kakue conu He moaseprarorcs ruaponnsy? IIpusenure mpuMepsl.
KoHTpobHBEIE BOIPOCH! AT CAMOIIPOBEPKH:
1. B ueM CyIIHOCTb TEOPUH AIEKTPOTUTUIECKON TUCCOLALIUU?
2. YTo Takoe CTeNeHb MEKTPOIIMTUYECKON Tucconuanun?
3. Ha xakue rpymnibl YCJIOBHO AETAT 3JIEKTPOJIUTHI IO BEJIMUKHE CTENeHU Aucconuanuu? [IpuBeaure npuMeps! mpeacraBuTenei
9THUX TPYMIL.
4. Bo3aMo>KHa JI1 peakLusi MeX1y THAPOKCUAOM HaTpUs U XJIOPH-IOM Kanusi?
5. YkaxuTe peakiuio Cpeabl paCTBOPOB CIEAYIONINX COJCH:
a) cynbaTa HaTpust; 0) kapOoHaTa Kanus; B) xjopuaa sxenesa (III); r) propuaa amMmmonns.

JlabopaTopHas paboTa "OKUCIUTETLHO-BOCCTAHOBUTEIBHBIC PEAKIIUH"
Bonpocs! uts 3a1mThI 1ab0paTOpHOH paboThL:
1. O6bsacHUTE, TOUEMY CyIb(QUT HATPUS MOKET BRICTynaTh B OBP 1 kak OKHCIHTENb, U KaK BOC-CTAHOBUTETb.
2. OOBsCHHTE, UCIIOJB3Ys PE3YNIBTATHI ONBITA 2, KaK BIHMACT XapaKTep CPeIbl Ha MPOLECCH BOCCTa-HOBJICHHS IIEPMaHraHaTa Kallusl.
3. Ompenennte, K KAKOMY THITY OTHOCSATCSI OKHCIIUTEIEHO-BOCCTAaHOBHTEIIFHEIE PEAKIINH, pPAaCCMaT-pUBacMbIe B Ka)XKJIOM OIIBITE.
4. YKaxwuTe, aTOM KaKOT'0 3JIEMCHTA B OMBITE 3 SBIACTCS BOCCTAHOBHUTEIIEM, a KAKOTO — OKHUCIIUTE-JIEM U [OYEMY.
5. OOBsiCHUTE, UCTIONB3YS Pe3yIbTaThl OMbITa 4, KaKyI0 (QYHKIHIO MOTYT BBIOJHSITH OpraHnyeckue Bemectsa B OBP.
KoHTposbHbIE BONPOCH! 1151 CAMOIIPOBEPKHU:
1. Kakue peakiuy Ha3bIBaIOTCS OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIMHU?
2. Kaxue U3 HIDKETIPUBEICHHBIX PEaKIHi OTHOCATCS K OKUCIIH-
TEJIbHO-BOCCTAaHOBUTEIIBHBIM:
a) H2 + CI2 — 2HCI; 6) SO2 + Br2 + 2H20 — 2HBr + H2S04 ;
B) NH4Cl — NH3 + HCI; 1) Cr2(S0O4)3 + 3KOH — Cr(OH)3 + 3K2S04;
o) H2SO3 + 2H2S — 3S + 3H20; ¢) 2Cul2 — 2Cul + 12;
k) CuCl2 + Na2S — CuS + 2NaCl; 3) NH4NO2— N2 + 3H20 .
3. Kaxoe BemecTBo Ha3bIBAETCS OKHUCIIUTENEM, a Kakoe — BocCTaHOBHUTeNeM? [IpuBeauTe mpuMepsI.
4. Kakoii mporecc Ha3pIBaeTCsl OKUCIEHHEM, a KAaKOW — BOCCTAHOBJICHUEM?
5. Kakue u3 HIDKeNpUBEAEHHBIX IPOLIECCOB MPEJCTABISAIOT OO0
OKHCJIEHHE, a Kakue — BoccTtaHoBienue: S — SO32-; S — S2-; Sn — Sn4+ ; 2H+ — H2; C1 — CIO3- ; MnO4- — MnQO2; Fe3+ —
Fe2+.

Paznen 2. ®dusnueckas XuMus
JlabopatopHas pabota "Onpenenenne TeruioBoro 3¢dekra peaknuu HedTpatu3anum'”
Bompocs! quist 3ammts! 1a00paTopHO paboTHI:
1. Kakue ypaBHeHHs Ha3bIBaloTCs TepMoxuMuueckumu? IIpusenure npumeps.
2. Ilpu KaKuX yCIOBHUSX TEIIOBOH 3((EKT XUMUIECKON PEaKIIMH YUCIICHHO PaBEeH U3MECHEHHIO SHTAIBIHN?
3. JIns Kakux U3MEPEHUN UCIOIIb3YETCs KAIOPUMETPUUECKasl YCTAaHOBKA?
4. Ha uto yka3biBaet 3Hak AH B npoBeneHHOM omnbITe?
5. ITouemy TemoBble 3 (HEKTHI peaKuil HeHTpaTH3ay COIAHOM U A30THON KUCIIOT THJI-POKCHIOM Kallus OJJMHAKOBBI, HO
OTIIMYAIOTCS OT TETUIOTHI HEHTPaJIM3aIliK YKCYCHOH KHCIIOTH? B kakoM ciydae TemoTa HeHTpanu3anun 6osbie?
KoHTposbHbEIE BOIPOCH! AT CAMOIIPOBEPKU:
1. Kakoif 3HaK nMeeT CTaHAapTHas TEII0Ta 00pa30BaHMs:
a) HUJIKOW BOJIBI;, 0) Ta3000pa3HO BOJIBI?
Kakas n3 yka3aHHBIX Benn4uH OOJbIIIe 1o abcoMoTHOMY 3HaueHUI0? OOBSICHUTE, TOYEMY

Qf H20(r) < Qf H20 ()




2. Yto nokaseiBaeT sHTaNbNUsA? Uto nmokassiBaeT AHOf298?

3. Kakoii 3HaK UIMeeT U3MEHEHHE SHTAIBIINU B CJIEAYIOIIMX MIPOLeccax:

a) CropaHue Bojiopo/a; 0) KOHACHCAIHs BOISHOTO TIapa; B) pa3iiokKESHNUE BOJBI HA BOJOPO] M KUCIOPOI; T) 3aMep3aHKe BOJIBI?
4. YxazaTp ypaBHeHue peakiuu, AH koTopoii siBisieTcs oHTaNbnuei 00pa3oBaHus BEIIECTBA!

a) CaO(x) CO2(r) = CaCO3; 6) C(x) +2CI2(r) = CCl4(k); B) CF4(r) = C(x) 2F2(1).

5. [l KakoTro BelecTBa SHTAJBINS 00pa30BaHKs paBHA HYIO?

a) H202; 6) H2SO4; B) 02; 1) O3.

JlabopaTopHas padota "CKOPOCTh XMMHUYECKUX PEAKIUN U XUMUIECKOe paBHOBecHe"
Bompocs! st 3anuTs! 1abopaTopHOH paboTHL:
1. B uém 3aKirodaeTcst KHHEeTHUECKas XapaKTepUCTHKa XUMUIeckol peakun? [lepeuncaure Gak-Topsl, OT KOTOPBIX OHA 3aBUCHT.
2. Kakas cragus CI0KHOW peakilu Ha3bIBAETCs TUMUTHPYIOLIEH?
3. Kakoii BuJ MIMeeT KHHETHYECKOE YpaBHEHHE N3y4aeMol B ombite 1 peakiuu?
4. Ilouemy B KauecTBe IIEPBOM TOUKH KPUBOI CKOPOCTU PEaKIMH B IIEPBOM OIIBITE IPABOMEPHO UCIIOIb30BaTh TOUKY Hauaa
KOOpIUHAT?
5. Tlouemy rpaduueckasi 3aBUCHIMOCTB CKOPOCTH PEAKIMK OT TEMIEPAaTyPbl HE MOXET BBIPaXKAThCs MPAMOM THUEH? Mcnonbs3ys
ypaBHeHue BanT-I'odda, ycranoBute popMy muHUN B 000CHYHTE, TOUEMY HENb3s HAYWHATH 3Ty JHHHUIO OT Hadana KOOPIUHAT.
KoHTpopHBEIE BOIPOCH! TSI CAMOIIPOBEPKH:
1. Hannmmre MaTeMaTHYECKOE BBIPAXKEHUE CKOPOCTH IS CIIEAYIOIINX PEeaKLUii:
a) H2 + CI2 — 2HCI; 6) 2H2 + O2 — 2H20; B) CuO + H2 — Cu + H20.
2. Kak n3mensercs ckopocTsb peakiun 2NO + 02 — 2NO2
a) npu yBenudeHun koxmeHTpanuu NO B 1Ba pa3a;
0) npu OJHOBpEeMEHHOM yBennueHuu koHmneHntparuu NO u O2 B Tpu paza?
3. Yemy paBHa KOHCTaHTa CKOPOCTH XUMHYECKOH peaknnn? KakoB Gu3ndecknii CMBICIT 3TOH BETUIUHBI?
4. Harmummte MaTeMaTHYeCKOe BRIPAXKEHNE KOHCTAaHTBI XUMHIECKOT0 PaBHOBECHS [UIS CIeAyIomuX peaknuii: a) N2 + 3H2 «
2NH3; 6) 2NO2 « N204.
5. B KaKkyIo CTOPOHY CMECTSITCS PaBHOBECHS
2CO + 02 < 2C0O2 + 568,48 x/x; 2SO2 + 02 « 2503 + 172,38 xJIx;
2HBr > H2 + Br2 - 59,83 x/Ix;  2N2 + O2 < 2N20 - 56,90 kIx.
a) TIpH [TOHIKCHUH TEMIIepaTypbl; O) MpH MOBBIIICHUH AaBICHHUS?

JlabopatopHast paboTta "IIpuroroBieHre pacTBOPOB 3aJaHHON KOHIIEHTpAIH"
Bomnpocs! 11 3ammtel 1a00paTopHOi paboThL:
1. Kakas MepHas nocy/ia UcIoib30Baiach BaMu i1t IpUroTOBJIEHUS pacTBOPOB?
2. HazoBute mpuMepsl MEPHO OCYABI U1 TOUHBIX U3MEPEHUH.
3. Ha xaxoM (pu3HuecKOM 3aKOHE OCHOBAH IIPUHIIUI U3MEPEHHUS IIIOTHOCTH apeoMeTpoM?
4. IpaBuia pabOTHI C apPEOMETPOM.
5. B uém 3aximrogaeTcs MpeuMyIIeCTBO ONPEICIICHHs INIOTHOCTH apEOMETPOM B CPABHEHHHN ¢ MTUKHOMETPHIECKUM METOIOM?
6. [TosicHuTe pacdyéT MacChl peareHTOB, HEOOXOAMMBIX ISl PUTOTOBJICHUST paCTBOPOB, IO "MeToy KpecTa'.
7. UeM 00BsICHSIETCS TOTPELTHOCTD Pe3ybTaTa, IMOJIyYeHHOTO IPH ONPEAEIeHUH MaCCOBOI O MPUTOTOBIEHHOTO pacTBopa?
KoHTposbHbIE BONPOCH! 1151 CAMOIIPOBEPKHU:
1. Yro Takoe MOIsIpHasi KOHIIEHTpALus pacTBopa?
2. Kak ompezensieTcs S5KBUBAJICHTHAsI KOHIIEHTPALUsI (HOpMaJIbHOCTh) pacTBopa?
3. Ckousbko rpammoB Na2SO3 notpedyetces ais npurorosnenus 6 1 8 %-ro (mo macce) pactsopa (p = 1,075 r/mmi)?
4. MaccoBasi 103151 COJIM B pacTBOpE, Moty4eHHOM nipu cmemrBanuu 150 r 2%-ro u 350 r 4%-ro pacTtBOpoB, coctaBiser _ %.
5. Maccosas mois opTodocdara Kaius B pacTBOpe, HOTydeHHOM npu pactBopeHuu 0,5 monb B 124 r Boasl paBHa_ %.
6. MonspHast KOHLIEHTpalus 3kBuBajieHToB cynbdara menu (1) (CuSO4) B pacTBOpe, MOMYy-4€HHOM pacTBopeHueM 12,5 T menHoro
kynopoca (CuSO4*5H20) B 100 Mt Boasl (M3MEHEHHEM 00bEMa NP PACTBOPSHHUHN TBEPIOTO BEIIECTBA MPEHEOPEYb),
paBHa MOJIB/TI.

JlabopaTophas padota "I'anpBanudeckuii anement. Kopposus. Dnekrponns".
Bompocs! murst 3anuTs! 1abopaTopHOH paboTHI:
1. OOBsacHUTE, KaKOH EKTPOJ B ONBITE | ABIAETCS KaTOJOM, a KaKOH — aHOJOM.
2. [ToyeMy U3MEHUIICS LIBET PACTBOPA B KATOAHOM U aHOJHOM IMPOCTPAHCTBE ANEKTPOJIM3Epa B ONbITax 2 u 3?
3. Kakue 2mekTposbl Ha3bIBatOTCsl HHEPTHBIMU? 113 KaKMX MaTepUalloB OHU U3rOTaBIUBAIOTCS?
4. Ha xaxoM 3J1eKTpojie B OmbITe 4 mosiBisieTcst Oypblit Haet? YTo 3T0 3a BEmecTBoO?
5. O6BsACHUTE, UCHONB3YSI PE3yNIBTATHI ONBITA 5, KaK MPOTEKAeT MMEKTPOIIN3 C PACTBOPUMBIM aHO-IOM.
KoHTposbHbIE BOIPOCH ATsl CAMONPOBEPKU:
1. Kakoif mporiecc Ha3bIBaeTCs 3MEKTPOTH3OM?
2. Kakoil 31eKTpo[ IpH IEKTPOJIU3E HA3bIBACTCS KATOJOM, a KAKOM — aHOq0M?
3. UeM OTIHUAIOTCS MPOLIECCHI AMEKTPOIN3a, TPOTEKAIOIINE B PACTBOPE U PACILIaBe MMEKTPOIUTA?
4. Kakue BeliecTBa MOT'yT BOCCTaHABIMBAThCS HA KaToge?
5. Kakne BemecTBa MOTYT OKHCIIATECSA Ha aHOIE?

Pasgen 3. MeTtaiibl

JlabopaTopHas paboTa "XuMHUECKHE CBOMCTBA METAIIOB"
1. afiTe Ha3BaHUS MIPOAYKTOB B3aUMOACHCTBHS METAJIIOB C XJIOPOM, a30TOM, KPEMHHUEM, BOJIOPO-/I0M, CEPOit, pochopom,
YIJIEPOIOM.




2. YKaxuTe OKUCIUTENb U BOCCTAHOBUTEIb B PEAKI[MH MAaTHUS C KHCIOTOH U MIET0UBI0?
3. Kakue cBoiicTBa NpOSABISIOT ATIOMUHUN U €70 TUAPOKCH] IIPU B3aUMOJECHCTBUH C CEPHON KHC-JIOTON M THAPOKCHIOM HATpHs?
4. Kaxwue cBoiicTBa mposiBisroT sxene3o (II1) n ero rumpoxena npu B3anMOACHCTBHY C CEPHON KHC-JIOTOH W THAPOKCHIOM HATpHs?
5. IIpuBeuTe peaxnum, MOATBEPKAAIOIINE aM(OTEepHBIC CBOMCTBA IIMHKA U €r0 THPOKCHAA.

KoHTposbHbEIE BOIPOCH! ATl CAMOIPOBEPKU:
1. HancaTh ypaBHEHHUs peakliii B3aMMOJEHCTBHS YKa3aHHBIX METAJUIOB C BOJOH MIIM BOJHBIM PACTBOPOM CHIBHOIO OCHOBAHHUS.
PaccTaButh crexmomMerprudeckue K03 (HUIMEHTH METOAOM 3IEKTPOHHOTO OajlaHca.
Ca+ H20 —, Al + NaOH —, K + H20 —, Zn + NaOH —, Sn + KOH —, Be + NaOH —, Sn + NaOH —, Be + KOH —, Cr +
NaOH —, Al + KOH —, Zn + KOH —.
2. HanucaTh ypaBHEHHUS peakLMil B3aMMOJCHCTBUS YKa3aHHBIX METAIIOB € KUCJIOTaMU IIPU KOM-HAaTHOH TeMIepaType WU IpH
HarpeBaHuu. PaccTaBUTh cTeXxnoOMeTpHUIecKUe KO3 PUITNEHTH ME-TOAOM 3IEKTPOHHOTO OaaHca.
Fe + HNO3(pa36.) —, Cr + H2SO04(pa306.) —, Fe + HNO3(konu.) (t) —, Ni + H2SO4(kon1.) (t) —, Ca + H2SO4(koun1.) (t) —, Mn
+ H2S04 (koH11.) —,
Fe + H2S04 (xon11.) (t) —, Ni + HNO3 (pa36.) —, Al + HNO3 (ou4. pa36.) —, Mn + HNO3 (pa36.) —, Cu + HNO3(koH11.) (t) —,
Cu + HNO3(pa36.) —
3. HanmcaTh ypaBHEHHUS peakLUi B3aMMOJIEHCTBHS YKa3aHHBIX METAILIOB C BOAHBIM pacTBOPOM cONH. PaccTaBuTh
CTeXHOMETpHUYECKUE KOIDPHUIIMESHTH METOIOM JIEKTPOHHOTO OanaHca.
Ni + CuSO4 —, Zn + FeSO4 —, Cu + AgNO3 —, Fe + CuSO4 —, Ni + Cu(NO3)2 —, Fe + Pb(NO3)2 —, Sn + Cu(NO3)2 —, Mn
+ CdSO4 —, Zn + PbSO4 —, Ni + CuCl2 —.
4. CocTaBUTb 3NIEKTPOHHBIN OallaHC U PACCTaBUTh CTEXHMOMETPUUECKUE KOA(D(GHUIIEHTH! B HHKE-IIPHUBEACHHBIX PEAKIHAX:
1) KMnO4 + KCl1 + H2S04 = CI2 + MnS04 + K2S04 + H20; 2) PH3 + CI2 = PCI13 + HCI; 3) CH4 + CI2 = CCl4 + HC];
4) CuO + NH3 = Cu + N2 + H20; 5) NO2 + H20 = HNO3 + NO; 6) NH4NO3 =N20 + H20; 7) KMnO4 + H2S + H2S04 =
MnSO4 + K2504 + S + H20;
8) K2Cr207 + SO2 + H2S04 = Cr2(S04)3 + K2504 + H20; 9) K2Cr207 + KI + H2S04 = Cr2(S04)3 + K2S04 + 12 + H20;
10) KMnO4 + HCI = CI21 + MnCI2 + KCI + H20.

Paznen 4. Ananutuyeckass XumMus
JlabopatopHas pabota "MeTobl aHATUTHIECKON XUMUN"
Bompocs! quist 3anmts! 1a00paTopHO paboTHI:
1. Kakoii aHanmu3 Ha3bIBaIOT KauecTBEHHbIM? B ueM 3akirouaercs ero 3agada’?
2. Yro takoe aHanuTHueckuii curnain? [lpuBeaure npuMepsl aHAIUTHYECKOTO CUTHATIA.
3. Kakyro peakuuio Ha3blBalOT aHAIUTUYECKON?
4. Kakoe siBneHHe MOXXHO HAaOMIOAATh IPH BHECEHUH B IJIaMsl Fa30BOM FOPEJIKH COeTMHEHNH HEKOTOphIX MeTainoB? Kak ato
SIBICHUE MOXET OBbITh MCIIOJIb30BaHO B KAUECTBEHHOM aHanu3e?
5. HanumunTe XxapakTepHble peakluy KATHOHOB U AaHUOHOB.
KoHTpobpHBIE BOMPOCH JJ1s1 CAMOTIPOBEPKH:
1. IIpakTHyeckoe 3HaUCHUE METOIOB XUMHYECKOW HaeHTH(GHKannu. KauecTBeHHBIN M KOJTMYECTBEHHBIA aHAIN3.
2. [TpuMepsl METOIOB XUMHYECKOO, (PU3UKO-XUMHUIECKOTO U (PH3MUSCKOTO aHAJIH3a.
3. AHAJIMTHYECKHUI CHI'HAJ U €T0 BUJBI.
4. CriekTpanbHble METO/IbI aHAIIM3A.
5. DJIEKTPOXUMHUUYECKHE METO/IbI aHAIIN3A.

Paznen 5. BeicokoMouieKyIsipHbIE COEIMHEHUS
JlaGoparopHas pabora "CBoiicTBa nmosimMepoB" (IUCKyCCHs C TEKYLTUM KOHTPOJIEM)
Bompocs! urst 3anuTs! 1abopaTopHOH paboTHI:
1. I'maBHBIE pa3nuuus B CBOMCTBAX OPraHUYECKUX U HEOPraHUYECKUX MOIMMEpOB. Kak 3To CBA3aHO C UX CTPOCHUEM.
2. MeTozpl ONTy4eHHs! TOTUMEPOB.
3. IlpuBeauTe npuMephl 3aBUCUMOCTL CBOMCTB OT COCTaBa U CTPYKTYPHI IIOJIUMEPOB.
4. HazoBuTe BayKHBIE 00TACTH IMPAKTHUECKOTO NCIIOIB30BAaHMS TIOJIMMEPOB B IPOU3BOJICTBE. B Kakmx 001acTIX MalIMHOCTPOCHUS 1
TPaHCHIOPTa OHU UMEIOT MIPEUMYIIECTBa M0 CPABHEHUIO C METaJIIaMu?
5. Haubonee BaykHbIC OHOIOIMMEPBI.
6. ITommMepHBIE CMOJIBI M HICIIOIB30BaHNE B KaUECTBE aATE3MBOB U B IPYTHX 00JIACTAX.
KoHTpobHBEIE BOIPOCH! TSI CAMOIIPOBEPKH:
1. Yto Ha3bIBaeTCs MOIUMEPOM?
2. HatypanpHbIi KaydyK MpeacTaBisieT cOOOH MOMMep, MOHOMEPOM KOTOPOTO SBIISCTCHL. ..
3. HazoBuTe momumep, KOTOPOMY COOTBETCTBYET (hOopMyIia
4. Heopranmueckoil KUCIIOTOM, UMEIOLIECH NOJIMMEPHOE CTPOCHHUE, SBIISECTCL. .
1) yronbHasi; 2) kpeMHHUEBas; 3) cepHUCTast; 4) XJOpHasl.
5. K cuHTeTHUECKHM OpraHMYECKUM ITOJIMMEpaM OTHOCHTCH...
1) nmporenn; 2) teduon; 3) nemtonos3a; 4) Kpaxmall.
6. HuskoMoueKyIsipHO€E BEIIECTBO, MOCIEA0BATEIbHBIM TPUCOSTUHEHUEM MOJIEKYJ KOTOPOro oOpa3yeTcss MaKpoMOJIeKyJia
MOJIMMEpPA, Ha3bIBACTCA. ..
1) morOMepoM; 2) mumepoMm; 3) onuromepoMm; 4) 3JIeMeHTapHBIM 3BEHOM.
7. CHHTETHYECKUM MTOJTHMEPOM SIBIISIETCHL. ..
1) 6enox; 2) kpaxmai; 3) Hemioio3a; 4) oIUCTUPOIT

II. ®onx TecTOBBIX 3aaHMi M0 XUMHUK BusyansHo# cTynun TectupoBanus (VTS) ot KOHTPOIS yueOHBIX TOCTHXCHUH
o0yyaromuxcs N0 OCHOBHBIM paszenaM AucuuIuHbl. Coaepxut 500 3aganuii.




6.2. TeMbl NUCbMEHHBIX padoT

KontponbHas padoTa (110 Bapuanram).

IIpumepsl 3ajaHuii OJHOTO U3 BAPHAHTOB.
1. Mbimbsk o6pa3yeT ABa OKCHJA, U3 KOTOPBIX OAMH COJIepKUT 65,2% (Mmacc.) As, a npyroit 75,7% (macc.) As. Onpenenurtsb
SKBHBAJICHTHBIE MACCHI MBIIIbSKA B 000MX CIydasX.
2. HammcaTs (opMymsl aHTHAPHUIOB yKa3aHHBIX KuciaoT: H2S04; H3BO3 ; H4P207 ; HOCIL; HMnO4 .
3. CKoBbKO 3HAU€HMIT MATHUTHOTO KBAaHTOBOTO YHCJIa BO3MOXKHO AJIS SIEKTPOHOB SHEPreTHUE-CKOT0 MOLyPOBHS, OpOHTAIBHOE
KBaHTOBOE YHCJI0 KoToporo 1=2?1=3?
4. CoctaBuTb 211eKTpoHHO-Tpaduueckie cxembl noHOB Fe2+ n Fe3+. YeM MOXHO OOBSICHUTE 0CO-0YI0 yCTOHYMBOCTD 3EKTPOHHOM
KoH(uUryparun nona Fe3+?
5. Ilpu coenunenuu 2,1 1 xemnesa ¢ cepoii Beinenunoch 3,77 kx. PaccunraTts Temnoty o0pa3o-Banus cynbduaa xenesa.
6. HaiiTi 3HaueHHE KOHCTAHTBI CKOPOCTH peakiui A + B — > AB, eciu npu KOHIIEHTpauusx BemecTB A 1 B, paBHbIX
cootBerctBeHHO 0,05 1 0,01 MOIB/1, CKOPOCTH peakiiy paBHa 5 ¢ 10-5 Mois/(J1-MuH).
7. HaiiTu MaccoByI0 OO IIIOKO3BI B pacTBOpe, copepxarieM 280 r Boas! 1 40 T TIIOKO3BL
8. Haiiti Maccy NaNO3 , Heooxoaumyro s npurotoienus 300 mia 0,2 M pactBopa.
9. YUemy paBHO ocMoTHueckoe nasienue 0,5 M pactBopa riroko3st COH1206 mpu 25°C?
10. Hammucats B HOHHO-MOJIEKYIISIPHOM (hopMe YpaBHEHUS peakIyii, IPUBOASIINX K 00pa30BaHHUIO MATOPAaCTBOPHMBIX OCAJAKOB MIIN
ra3oB: a) Pb(NO3)2 +KI; 6) NiCI2 + H2S; B) K2CO3 + HC1; r) CuSO4 + NaOH; 1) CaCO3 +HC1; ¢) Na2SO3 +H2S04 ; x)
AlBr3 +AgNO3 .
11. CocTaBHUTh ypaBHEHHMS MPOIIECCOB, MPOTEKAIONIIX MpH 3nmekTpoimie paciiaBoB NaOH n NiC12 ¢ mHepTHBIMH 3J1€KTpOJaMH.

6.3. ®oH/1 OLICHOYHBIX CPEACTB

I. Bonpocsl k 5K3aMeHy

Paznen 1. OOmmias u HeopraHuUecKasi XUMHS
1.1. Xumus Kak pazzesl ecTeCTBO3HAHM. 3HAaU€HUE XUMUU B U3YUEHUH IPUPOJIBI U Pa3BUTUU TEXHUKH.
1.2. OcHOBHBIE KIacCH Heopranndecknx coequaernii. Okcuasl. OcHoanus. Kucnotel. Comn. Mx coctaB u ctpoenne. Crioco0s!
noaydyeHus. XUMUYECKUE CBOICTBA.
1.3. BonHOBBIE CBOICTBAa MaTepUANIbHBIX YacTull. YpaBHeHHe Ae bpoiis. OCHOBHBIE NOJ0XKEHUS KBAHTOBOM MeXaHUKU. MoJienb
3NIEKTPOHHOTO 00MNaka. [IpuHmn HeonpenenennoctH [ eif3enoepra.
1.4. KBaHTOBBIC YnCiIa. DIEKTPOHHBIE 00OJIOYKH aTOMOB. $-, P-, d-, f-21eMeHThI
1.5. TIpuHIMIBI 2JIEKTPOHHOI'O CTPOEHUS ATOMOB.
1.6. Ilepuonuueckwuii 3axon JI.11. Menneneera. Ctpoenue [lepuoanueckoii cucteMsl. I3MeHeHHEe CBOMCTB 3JIEMEHTOB B MIEPUOJIAX,
rpynnax. 3HaueHue [lepronuueckoro 3akoHa.
1.7. ITpu4yuHBl BO3HUKHOBEHUS CBSI3U B MOJIEKyJe. Buabl xumuueckoi cBsi3u. BajaeHTHOCTD.
1.8. ITapameTpbl XUMHUYECKOH CBSI3U (IJIMHA CBS3H, SHEPIHs, BaJIeHTHBIE YIUibl). KoBaneHTHas XuMuueckas cBsi3b. CBOMCTBa CBSI3H.
1.9. Nonnas cBs3b. CTpyKTypa HOHHBIX coequHeHui (Ha mpumepe NaBr, CaCl2).
1.10. Teopus 31eKTpoIUTHYECKON nucconuanud. [lpuunHa anexrponutrueckoi aucconuanuu. CreneHs nucconuanuy. CuibHbIe
1 cradble AIIEKTPOIUTEI.
1.11. CocTosiHHE CHITBHBIX 3JEKTPOJIHUTOB B pacTBope. KoHCTaHTa AMCCOIMAIMy cIabbIX 31eKTpoauToB [IponsBencHue
PacTBOPUMOCTH.
1.12. DnexTponuTruieckas aucconnanus Boasl. oHHOe nmponsBenenne Boabl. Bogopoansiii nokaszatens. aankatopsl. BydepHbie
PacTBOpHL.
1.13. T'maponus coneit. Tunsl rugponuza. . Crenens ruaponusa. KoHcTanTa rugponusa.
1.14. OxucAUTENIbHO-BOCCTAaHOBUTENbHBIE peakuuu. CTeneHb OkucaeHus. BaxHelne OKUCIUTENN U BOCCTAHOBUTEIH.
Cocrasnenue ypasaenuit OBP metonom anexrpornoro 6ananca. Tunet OBP. Hampasnenue peaxkuum.

Paznen 2. ®usndeckas U KOJIOUIHAS XUMUS
2.1. Xumugeckas TepMoanHaMuKa. TepMoaruHaAMIYecKUe TapaMeTpsl. BHyTpeHH A sHeprus, TemoTa, paboTa. TermioBoi a¢ ekt
XUMHYECKOH pEeaKltu.
2.2. IepBblii 3aKOH TEPMOJUHAMUKHI. DHTANbIN. I3MEHEeHNE SHTANBINY 9K30- U dHAOTepMUuUeckux peakuuid. 3akod [.U1. 'ecca.
CrnencTBusl U3 HETO.
2.3. IlonsaTtre 06 3HTpONNH. VI3MeHEeHHe SHTPOINH NIPH XUMHIECKUX Peaknusax u (pa30BBIX Hepexonax. Bropoii 3akoH
TEPMOJINHAMUKH.
2.4. Xumuueckasi KHHETHKa. ' OMOreHHbIe U reTeporeHHble cucteMbl. CKopocTh peakiuu. GakTopbl, BIUSIOIUE HA CKOPOCTb
TOMOTEHHOH U reTepOreHHOH peakiuy.
2.5. 3akoH IeHCTBYIOIMUX Macc. BimsHue TemmepaTypsl Ha CKOpocTs peakiu. [Ipasmio Baut-T'odda. Karanmsaropsr.
2.6. O6parumble 1 HeOOpaTUMBbIE peakui. XUMHUdeckoe paBHoBecue. KoHctanTa paBHOBecus. HampaBnenue cMemeHust
paBuoBecus. [Ipunnun Jle-1llarense.
2.7. Tlonsitre cucteMsl, Ga3sl. DazoBbie paBHOBecHs. Pa30BbIe epexoabl (Ha mpuMepe Bojbl). COpOIMOHHEIE TTPOIIECCHI.
IIpumenenne copbenToB. [loBepxHOCTHO-aKTHBHBIE BemiecTBa. [Ipumenenue [TAB.
2.8. qucniepcubie cuctemsl. Knaccuukanus qucnepcHeix cucteM. KommonaHoe cocrosuue BemectBa. CTENeHb TUCIIEPCHOCTH.
Konnounnele pactBopsl. CBOMCTBA, OJIyYEHHE.
2.9. PactBopsl. McturaHBIE pacTBOpEL. CIOCOOBI BEIpAXEHUS KOHI[CHTpAMu pacTBOpoB. OOpa3zoBaHme pacTBOPOB. SIBIeHNS,
HabmroaeMble Ipu 00pa3oBaHUM PacTBOPOB. PacTBoprMoOCTh. THIIBI pacTBOPOB.
2.10. CgolicTBa pacTBOPOB HEANEKTPOIUTOB. VieanbHblil pacTBop. JlaBienue napa Haj pactBopoM. 3akoHsl Payns.. OcMoc.
OcMoTHUECKOE aBICHUE.
2.11. PactBops! anekTponuToB. OTKIOHEHH OT 3ak0HOB Payms u Bant-I'odda. M3oTorn4eckuii ko duimenT.
2.12. DnexTpoXUMHYECKHE MPOLECChl. DNEeKTPOAHBINH noTeHuan. CTaHAapTHBINA 3JeKTPOAHbIN noTeHuuan. YpasHenue Hepuera.
2.13. TanpBaHMYecKue d1MeMeHTHI. DneMeHT Janmnsa-Akoou. D/IC rarbBaHUYECcKOro dIeMEeHTa. XUMHISCKHE UCTOYHUKH TOKA.




TanpBaHWYECKHE dJIEMEHTHL. AKKYMYJISATOPBL. TOIITMBHEBIE SIEMEHTHI.
2.14. CymiHocTh 3J1eKTpoJin3a. AHOJIHBIE U KATOJHBIC IIPOIECCHI. DJICKTPOIIN3 PACILIABOB, SJIEKTPOJIU3 PACTBOPOB. DIEKTPOIIH3 C
PacTBOPUMBIM M HEPACTBOPUMBIM aHOAOM. 3akoHbI Dapanes. [TpuMeHeHHe MeKTpoIIn3a.
2.15. OcHOBHBIE BH]IBI KOPPO3UH METAIUIOB. DIEKTPOXUMHUIECKAsT KOPPO3HS METAJUIOB. METO bl 3allIUTHI METAIIIOB OT KOPPO3HH.
Pasgen 3. Meraiisl
3.1. Metannsl. MeTamnyeckas CBs3b.
3.2 ®usnveckre, XUMAYECKAE CBOHCTBA METAUIOB (OTHOIIIEHNE METAJUIOB K BOJIE, KHCIIOTaM, IIeI0qaM).
3.3. Cioco0bl NOTyYeHUS] METAJIIOB.
3.4 Tlpupojia NEKTPOIPOBOHOCTH.
Paznen 4. Aranutudeckast XuMus
4.1. Xumnueckas uaeHTH(ukanys. KauecTBeHHbIH KOMMIECTBEHHBIN aHAMN3. XUMHIECKUH, GU3NKO-XUMHUIECKUH 1 pru3ndeckui
aHanu3. CreKkTpabHble UAIEKTPOXUMUYECKHE METOIbl aHAIN3a.
Pasnen 5. BelcOKOMOJIEKYISIpHBIE COETMHEHUS
5.1. ITomamepsr. Knaccnduxarust. MeTos! moirydeHus. 3aBUCHMOCTD CBOICTB OT COCTaBa M CTPYKTYPHI TosuMepoB. [lonmmmepHsre
cModbl, Kayayku. CBoiicTBa, MpUMeHEHHE.

II. TecToBbIE 3amanHus

@DOHJT TECTOBBIX 33JaHUN COAEPKUT 556 BOIPOCOB 110 pa3jesam:
— cTpoenue aroMa U Ilepuoguueckas cucTeMa;

— XUMUYECKasl CBSA3b U CTPOEHUE BEILECTBA;

— KJIacChl HEOPraHUYECKUX COEAUHEHUMT;

— c1I0coOBI BBIPAXKEHHS COCTaBa PacTBOPA;

— PaBHOBECHUE B PaCTBOPAX IEKTPOJIUTOB;

— OKUCJIMTENIbHO-BOCCTaHOBUTEIIbHBIE PEAKLINY;

— OCHOBBI XMIMHUYECKOH TePMOANHAMUKH;

— XUMUYecKast KHHETHKa 1 KaTalu3;

— XUMHYECKOE PABHOBECHE; ;

— o0mmme cBOWCTBA PaCTBOPOB

— 3IeKTpoXuMudecKue npoueccsl. ['anpBannyeckuil aneMenT. Kopposus MeTaios;
— 2MEKTPOXUMHUYECKHUE MTPOLECCHI. DNEKTPOIH3;

— IUCIIEPCHBIE CUCTEMBI;

— IIOBEPXHOCTHBIC SBJICHHS U aACOPOIHS;

— TEOpPEeTUYECKUE OCHOBBI aHATUTUYIECKOH XUMUHY;

— Ka4eCTBEHHbII XMMHUYECKUH aHaIIN3;

— KOJIMUECTBEHHBIN XUMHUYECKUN aHAIU3;

— (usnKo-XxuMHIECKHe U (PU3MUeCKre METOAbI aHAIH3A;
— OpraHUYecKHe U HEOPraHUYIECKUE MONUMEpBI;

— METOJIbl IIOTy4€EHUS 10JIMMEPOB;

— CTPOEHHE U CBOMCTBA OJIMMEPOB.

6.4. IlepeueHb BU/IOB OLCHOYHBIX CPEJCTB

Bomnpocs! u 3amaHus 11 TEKYIIEro KOHTPOIIS.

KonTtponbnas pabora.

®DoHJ1 TECTOBBIX 3aJaHUI 10 XUMUHM BusyanbHoii cryanu tectupoBanus (VTS)
Bonpocs! k 3k3ameHy

7. YAEBHO-METOJANYECKOE U TH®OPMAIIMOHHOE OBECIHHEYEHUE JUCHUIIVIMHBI (MO YJIS)

7.1. Pekomenayemas qutepatypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo On. agpec
JI1. | KopoBun OO6mas xumust: Y4eOHUK IS By30B Mockga: 15
1 |H.B. Bricmas mxona,
2007
JI1. | KopoBun OO6mwmas xumus: YueOHUK A7 By30B Mocksa: 49
2 [H.B. Bricmiag mkona,
2002
JI1. | I'muaka HJL. | O6mas xuMus: yaeOHUK s Mocksa: FOpaiir, 99
3 0akaaaBpoB 2014
7.1.2. lonoJHUTEeAbHAS TUTEPATypa
ABTOpBHI, 3arnaBue W3narenscTBO, Komn-Bo On. aapec
JI2. | I'muaka HJL., |3amaum u ympakHeHHs 10 00IIeH Mocksa: FOpaiit, 20
1 |ITomkoB B.A. |xumuu: yueOHO-IpakTHUecKkoe mocodue |2015
JI2. | Bapnausin Xumust: 1abopaTtopHblil mpakTukyM it | bpatck: bpl'V, 55
2 [MA, TEXHUYECKUX HalpaBieHui noarorosku | 2015

Jlanuna C.®. |akagemMuueckoro GaxkamaBpuaTa




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI2. | Anamcon 3amauu ¥ ynpakHeHus 1o oOrei Mocksa: 1 http://ecat.brstu.ru/catalog/Pecypcr%
3 |B.N., XUMUH: Y4el. mocobue Ajst By30B Bricmias mxo:na, 20cBo6oHOr0%2010cTyna/3anaun%
T'onuapyk 2006 20u%20ympaxxnenusn%20mo%
O.H,, 20xumun. Yue6.mocooue.2006.pdf
Koposun
H.B.
7.1.3. MeTonnueckue pa3padoTku
ABTODHI, 3ariaBue H3parenscTBoO, Koi-Bo O anpec
JI3. | Bapnausiu Xumust: JIabopaTOpHBINA IPAKTUKYM Bparck: bpl'Y, 195
1 [MA, 2010
Jlamuna C.®D.,
Kocmauescka
g H.IL.,
Honckas T.A.
JI3. [Pycuna O.b. | Xumusa: Meronuueckue ykazaHus Jis Bbparck: bpI'VY, 80
2 MOJITOTOBKH CTYJIEHTOB K TEKYLIEMY U 2011
HUTOTOBOMY KOHTPOJIIO
JI3. | Pycuna O.b. | Xumus: Meroguveckue ykazaHus Jis Bparck: bpl'Y, 132
3 IIOATOTOBKU CTYJEHTOB K TEKYIEMY U 2012
HUTOTOBOMY KOHTPOJIIO
JI3. | Bapdonomee | I[lomumepsl: MmeToguueckue ykazanus k| bparck: bpl'Y, 18
4 |BAA BBITOJIHEHUIO JTabopaTopHON paboOThI U 2016
K CaMOCTOSITENIFHOM paboTe
7.2. IlepeyeHnb pecypcoB HH(POPMALUOHHO-TeIeKOMMYHUKALNOHHOI ceTn "UHTepHeT"
31 |Ilopran ¢pyHAaMEHTAIBHOTO XUMHIECKOTO http://www.chemnet.ru
obpazoBanus Poccun
02 | Xumus 11 BcexX: WUTIOCTpUpPOBaHHbIE MaTepuainsl o | http://school-sector.relarn.ru/nsm/
o011ieli, OpraHNIecKoil 1 HEOPraHUIECKON XUMUN
23 | BuptyamsHas Xumudeckas [1Ikona http://him-school.ru
24 | CnoBapb TepMHUHOB 00Opa3zoBaTeibHOro caiita OcHoBbl | http://www.hemi.nsu.ru/slovar.htm
XUMHA
35 | Kypc obuielt u HeopraHudeckoi XuMuH. Y4eOHbIe http://www.chem.msu.ru/rus/teaching/zagorskii2/video/welcome.h
BHUJEOMATEPUAbI tml
36 | «XUMHK» - CAlT O XUMUH http://www. xumuk.ru/
07 | OnnaiiH-CcIIpaBOYHUK XUMHUECKUX DJIEMEHTOB http://webelements.narod.ru/
38
7.3.1 IlepevyeHb MPOrpaMMHOro odecreyeHust
7.3.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.1.2 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level
7.3.1.3 | LibreOffice
7.3.1.4 | Ait-Jloroc
7.3.2 TlepevyeHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
7.3.2.1 | U3patensctBO "JlaHp" 3NIEKTpOHHO-OMOIMOTEUHAS CHCTEMA
7.3.2.2 | UadopmarmonHas cuctema "ExmHoe 0KHO HocTyIa K 00pa3oBaTelbHBIM pecypcam”
7.3.2.3 | OnexrpoHHas 6ubnmmorexa bpI'yY
7.3.2.4 | DnekTpoHHbIH KaTajor 6uodaroTeku bpl'y
7.3.2.5 | «YHuBepcuTeTCcKas 6ubnuoreka online»
8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO A YJIS)
Ay;[I/IToppls[ Hasuauenue OcHameHue ay iuTopun Bun 3anstus
2420 Jlabopatopwust o6rieit OcHOBHOE 000pyI0BaHuE: JIa6
Heopranndeckoi xumuu Nel - CTOJI XUMHYECKHIA;
- llIxad) BBITSKHOM;
- MydenbHas meus.
HOHOJ’[HI/ITGHLHOI
-McCJI0oBas A0CKa - 1 1.
VYueGHast MeOes:
- KOMILIEKT MeOeld (0CaIouHbIX MeCT) - 26 IIT.;
- KOMIUIEKT MeOen (HOC&Z[O'-{HBIX MeCT) U1 IIperioaaBaTeiid — 1 IIT.,
2422 JlaGopartopus o6ieit OcHOBHOE 000pyI0BaHKE: JIa6
HEOpraHn4eckoi Xxumun Ne2 - CTOJ XUMHYECKUH;




- llIxad BRITSKHOM;

- llkad cymmnbHBI;

- Becst BJIA-200M;

- Becrl BJIKT-500M.

JlonoNHUTEIBHO:

-MenoBas Jocka — | mT.

YueOHas mebeb:

- KOMIUICKT Me0OeH (TI0cafoYHbIX MecT) — 22 ImT.;

- KOMIUIEKT Me0Oeny (II0CafouHbIX MeCT) AT TpenoaaBatess — 1 mT.;

1349 VYdeOHas ayauTopus OcHOBHOE 000pyI0BaHKE: Cp
(mUCTUTEHHBIN Ki1acc) - naTepaktiBHas 1ocka SMARTBoard 6801 co BcTpoeHHBIM
mpoekropoM Unifi 35 (auar.77"/195,6 cm) - 1 .

- M®V Canon LaserBase MF3228 - 1 wr.

- moruTop TFT 19 LG1953S-SF: 15 mr.

- cucteMHbIi 6ok P4-640, 1945gz, 2*¥256Mb, 200Gb, Ccombo, FDD,
ATX 350W, kb/mous: - 10 mr.

- ckanep CANOSCAN LIDE220 - 1 mT.

- morutop TFT 17" LD L1753S-SF Silver 1280%1024, 1000:1,
300cd/m2. 8ms: 10 mr.

- cucteMubii 6110k CPU 5000/RAM 2Gb/HDD: 15 mir.
JlomoNMHUTENBHO:

- MapKepHas J0cka- 1 mr.

VYuebHas mebenb:

- KOMIUIEKT Mebenn (mocanoyabix MmecT/APM) - 41/25 mr.;

- KOMILIEKT Mebenu (ocanounbix MmecT/APM) s npenonaBatens - 1
IIT.

(cuctemusIit 610K P4-640, 1945gz7, 2*256Mb, 200Gb, Ccombo, FDD,
ATX 350W, kb/mous + morutop TFT 19 LG1953S-SF 1 mit.)

2201 yuTaabHBIN 3211 Nel Komrmnekt me6enu (TocaiouHbIX MECT) Cp
Crennaxu

Kommekt Me6Genu (mocaioqHbIX MeCT) [uisi GHOIHOTEKapst
BeicTaBouHbIe HIKabl

[IK 15-2500/H67/4Gb (monuTop TFT19 Samsung) (10mT.);
npuntep HP Laser Jet P2055D (1mt.)

2416 VYuebHas aynuTopus MenoBas m1ocka - 1 mr. Jlex
VuebHas meOenb:

- KOMILIEKT MeOenu (IT0CaI0uHbIX MecT) — 44 mT.;

- KOMILIEKT MeOeld (T0CaI0UHbIX MECT) [Tl MpenoaBarelns — 1 mrT.

2416 YyeOHass aymutopus MenoBas 1ocka - 1 mr. 3auéT
VyeOuas mebenb:

- KOMILIEKT MeOeld (0CaIouHbIX MecT) — 44 mT.;

- KOMIUIEKT Me0Oenu (II0CagouHbIX MeCT) sl mpenoaaBatess — | mT.

9. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCIUITJIMHBI (MO YJISA)

OcBoeHNE TUCIUINIHHBL « XUMUSD» TPOBOAUTCS B (QOpME CIEAYIONINX BHAOB YUCOHBIX 3aHATHH: JICKIINH, Ta00paTOPHEIC U
KOHTPOJIbHBIE PabOTHI, CAMOCTOATENbHAS paboTa U SK3aMeH. MeToauueckre peKOMEHIANH K HUM 0a3upyIOTCs Ha CIeyIOMUX
TpeOOBaHUAX, PEKOMEHIAIINAX:

a) 3ajava JICKIIMH — aTh CTYAEHTaM COBPEMEHHEIE, [IEJIOCTHEIE, B3aNMOCBSI3aHHBIC 3HAHH, YPOBEHb KOTOPBIX ONPEICIIeTCS
KOHKPETHOH TeMoii. B xoze nekiim-0eces! U JIEKIMN-IUCKYyCCUU CTYACHTHI SIBIIAIOTCS aKTUBHBIMU YYaCTHHKAMH MIPOLIECcCa,
UCTIONB3YIOTCS Pa3IMIHbIE CTETIEHH BOBICUEHHOCTHU CIIyIIaTeNel JIEKIUH U pa3InyHble BApUAHTHI OOPATHON CBSI3H.
AKIEHTHPYETCSl BHUMaHHE Ha IEPBOOYEPEHBIX TEOPETUIECKUX MOJIOXKEHHUAX U TPYAHBIX A1 HOHUMaHUs Bonpocax. st
(hopMupOBaHUS y CTYAEHTOB HHTEPEca K MPEAMETY, Pa3BUTHS CAMOCTOSTEIIFHOTO TBOPYECKOTO MBIIUICHHS B XO/1€ JICKIINH ¢ 00enx
CTOPOH 3aJar0TCs BOMpockl. [IpuBoAsTCS akTyanbHbIe TPUMEpHI OIHu3kKe Oyaymel npodeccCHOHANBHON NeITeTbHOCTH U/ HITH
HaXOZsIIMECs HA COBPEMEHHOM YPOBHE HayKH M TeXHUKHU. CTyA€HTHI NOJKHBI BUJETh CBA3b JIEKIIMOHHOTO MaTepuana ¢ paHee
PaccMOTPEHHOH TeopueH U cofep kaHueM Ja00paTOpHBIX paboT. Bo3MokeH BapHaHT JEKIUH B X0 KOTOPOH CTyIeHTaM
HpeAIaraloTcs HeOOoIbIIMe 3aJaHUs U1 CAMOKOHTPOJIS, OIICHKY MOHUMAaHHS MaTepHaia i ero 3aKpeIuICHHUS.

6) Xumus — HayKa 3KCIepuMeHTanbHas. s riry60Koro u3ydeHus JUCUUILTHHBL CTyIeHTaM He00XOIUMO BBITOIHUTD
1abopaTopHBIA NpakTHKyM. OJHUM U3 00s13aTeNbHBIX TPeOOBaHUM IIPH BBINOJIHEHUH JIAOOPATOPHBIX PAOOT SABJISETCS aKTHBHAS
CaMOCTOSATENbHAS padoTa CTyIeHTA. Y CIIEIITHOE BEITIOTHEHHE OTIBITOB 3aBICHT OT YMEHHH 00YyJaIOIIMXCS [IeJIeCO00pa3Ho
COEAMHSATh YMCTBCHHBIC U (PU3UYECKHUE AEHCTBU, a 9TO, B COI0 OYEePe/Ib, CBSI3aHO C PA3BUTHEM HABBIKOB [0 TEXHUKE XUMHUIECKOTO
9KCIIEPUMEHTA. Y4eOHbIe 1a0opaTopHbIe pabOTHI B OOJIBIIMHCTBE CIIy4aeB MPEICTaBISIOT COOOH pabOThI HCCIIEI0BATEIILCKOTO
Xapakrepa ¢ pa300poM KOHKPETHBIX 3a/1a9 M TEKYIIIM KOHTposreM. K BBITOTHeHHTO 1a00paTOpHOIT pabOTHI JOITYCKArOTCS
CTYZCHTHI, H3yUYHUBIIHE TEOPETHUECKUE CBEACHHS, COJlepKaHue 1abopaTOPHOH pabOTEI, XOA MPOBEAEHHS IKCIICPIMEHTOB U
UMEIOIINE COOTBETCTBYIOIIUE 3aKCU B TeTpaau. O0a3aTeIbHBIM SIBISIETCS] O3HAKOMIIEHHE C MPaBHIAMU TEXHUKU O0€30MacHOCTH,
3HaHUE CBOMCTB MCIOJIB3YEMBIX PEakTHBOB. [Ipy BEINMONHEHNN 1a00paTOPHBIX pabOT BCe HAOMIOAEHHMS CTYICHTHI 3aIIUCHIBAIOT B
nabopaTopHbI xypHaIL. [Tociie SKCIIepUMEHTAEHOM YacTH 00CYKIAI0TCS pe3yIbTAThI OIBITOB, 3aITUCHIBAIOTCS YpaBHEHHUS
peaxuuii. BeimonHeHue 3aJaHuii TEOPETUYECKOTO U MPAaKTHUECKOT0 XapakTepa (ypaBHEHHS peakuuil, pacy€Tel, rpadukn)
HalleJIeHHOe Ha 3Q(QeKTUBHYIO OTpabOTKY 3HAHUI CTYJICHTOB, a OTBETHI HA BOIIPOCHI 110 PE3YJIbTaTaM paboThl, TIO3BOJISIOT CTYICHTY
MPOKOHTPOJIMPOBATh YCBOSHHE UM M3ydaeMoro Marepruana. ComepxaHue oTuéTa 1mo 1adopaTopHOil paboTe: Ha3BaHHE, IENTb
paboTHI, KpaTKHEe TEOpPETHIECKUE CBEICHHMS (2 CTP.), BKIIOYAIONINE OCHOBHBIC IOHSTHS U ONIPEACTICHNUS, 3aKOHBI, KIaCCU(PHUKAIIN
XMMHYECKHX CBOUCTB, peaKLuil U T.II., SKCIIEpUMEHTaNbHAasl 9acTh, BKIIIOUAIOIasi HA3BaHUE U ONKCAHUE OIBITOB, ypaBHEHHS




peaKIuii, Mpyu HeOOXOIMMOCTH PUCYHOK JJAOOPATOPHOH yCTAHOBKH, TAaOIUIIBI, TPa(UKH, pacUEThl, OTBETHI HA BOIIPOCHI, BEIBOJ.

B) camocTosTenbHas padora (CP) — aTo mmaHupyemast paboTa CTYJCHTOB, BBIIOIHAEMAs 110 3aaHUIO U IPU METOANICCKOM
PYKOBOJICTBE IIpeTIofaBaTess, HO O3 ero HemocpeICTBEHHOro yyacTrs. Metogonorudeckyio ocHoBy CP cTymeHTOB cocTaBiseT
JeSITeTbHOCTHBIHM MOAXO0M, KOTOPBIH COCTOUT B TOM, YTO LIEJI 00yUIECHUS OPHEHTHPOBAHB! HA ()OPMUPOBAHHE YMEHUH pemaTh
TUTIOBBIE U HETHIIOBBIE 3a/1a4H, II€ CTYACHTaM HaJl0 MPOSBUTH 3HaHHE XUMUH. B Xo1e caMocTosTeNnbHOI paboThl CTYAESHTHI
yOIIyOIISTIOT U pacUIMPSIIOT 3HAHKS AUCIMIUIMHEL, OBJIACBAIOT IPUEMaMH TIpoIiecca MO3HaHUS, Y HUX (POPMUPYETCsl HHTEPeC K
y4eOHO-TI03HAaBATEIbHOH eI TENFHOCTH, Pa3BUBACTCS CAMOCTOATEIIFHOCTD, aKTHBHOCTB, OTBETCTBEHHOCTh. Hanbonee 3Haunma
ympasisieMast IperoiaBaTesieM CaMOCTOATeIbHAs paboTa CTyICHTOB, KOTOpast BKIIOYAET B Ce0sI CIEAYIONIIe BUIbI YIeOHBIX
3aHATUH: OJrOTOBKA K 1abopaTopHBIM padoTam (45 % tpynoémkocTtu CP), BBIIONHEHNE KOHTPOIbHON paboTsl (18 %),
MOJITOTOBKA K dK3aMeHy B TeueHue cemectpa (37 %).

IoaroroBka k 1a00paTOpHOI paboOTe 3aKIFOYACTCS B U3YUSHUH [0 METOANIECKOMY TIOCOOUIO TEOPETHIECKOH H
9KCIIEPUMEHTAILHON YacTH paboThl M O(OPMIICHUN KOHCIIEKTa B JIAOOPATOPHOM XKypHaJe.

KoHTpospHas paboTa O3BOISET 3aKPEUTh TECOPETHISCKUE 3HAHUS TUCIUILIHHBL, CIIOCOOCTBYET (YOPMHUPOBAHUIO HABBIKOB
CaMOCTOATENHHON paOOTHI M aHATMTHIECKOTO MBIIIUICHHS, ITO3BOJISET OCYIIIECTBUTH KOHTPOIJIb Kad4ecTBa YCBOCHHUS N3yUEHHOTO
MaTepHuaia U CaMOCTOSITEIbHOM paboThl cTyneHTa. KoHTponbHas paboTa COAEpKUT AEeCATh 3a1a4 10 pa3HbIM pa3aenaM
JUCLMIUIMHBL, BBIIOJHSIETCS B PYKOIIMCHOM BUJE B TeTpaau. IIpuBoaurcs yciaoBue 3a1auu, NoApoOHOE peleHne, 00bsICHEHNE,
oTBeT (BBIBOX). PekoMeHTyeMEIit 00BeM: 6-8 cTpaHHII.

[ToaroroBka K 3K3aMeHy B TEUCHHE CEMECTpa 3aKIII0YaeTCs B pabOTe CTYICHTOB C JEKIIMOHHBIM MAaTePHAIOM, IIONCKE U aHAIN3E
MaTepHajoB U3 JINTEPATypPHBIX U 2JIEKTPOHHBIX UCTOUHUKOB MO 33JaHHON TeMe, U3YUeHUH TeM, BRIHECEHHBIX Ha CAMOCTOSTENbHYIO
paborty.

T') TeKyIIHi KOHTPOJIb OCBOCHUS CTYACHTAMH ANCIMILUTHHEI IPOBOANTCS B (hopMe TeMaTHUECKUX KapTO4eK C 3aTaHISIMH I10
KaXJ10i TeMe, IOMaIIHeH KOHTPOJIBHOHN paboThl, TECTOBBIX 33/IaHUM, a TAKXKe C UCIIOIB30BAHUEM TEXHUUYECKUX CPEJCTB 00yUeHHS
Ha 6a3e MeKTPOHHOTo OaHKa TecTOBBIX 3afanuii (500 3amanuii) — TecToBOi 000m0ukK VTS.

Taxoke s OLEHKH YIeOHBIX JOCTIKEHIH 00YUJarOIIIXCsl HCTIONB3yeTcs OaTbHO-PEHTHHTOBas CHCTEMA.

1) Koncyneranun. B ciydae 3aTpyaHeHuii npu N3y4eHHH Kypca cleayeT o0pamarsest 3a KOHCYJIbTAIHEH K IPEroAaBaTeio.
Koncyapranuyu MOXKHO TOIYYUTh TAKKe MO BOIIPOCaM OPraHU3alllK CaMOCTOSTEILHON paboThl U MO IPYTUM OpraHU3aloOHHO-
METOAUYECKUM BOIIPOCAM.

¢) Htorosoii ¢popmMoii KOHTPOJISI OCBOCHUS CTYACHTAMH AUCIUIUIHHEI SBIIACTCS 3K3aMEH.

K cmade 3x3ameHa OMYCKArOTCS CTYIEHTHI, KOTOPBIE BBIIOIHIIIN JTa00paTOPHbBIE PAOOTHI U CAATH OTYETHI IO HUM, BBITOIHUIN
3aJJaHUsl TEMATHYECKUX KapTOYCK, TECThI, KOHTPOJIBHYIO padoTy. [IpoBomuTcs sK3amMeH B ycTHO#H (opme o omieram. B omiere
COJICPIKUTCS JIBA TEOPETUIECKIX BOIIPOCA U MPAKTHYESCKOE 3a/IaHHE.
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