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
Roncranmanant o 16.01.2023 no 10.04.2024 02 uoHA 2023 T.
. y,

PABOYAS TPOI'PAMMA JIUCIITUIIJIMHBI
b1.0.06.03 Xumus

3akpenuieHa 3a kabeapoii  JKOJOruH, 0€30MaCHOCTH KH3HEAEATEILHOCTH 1
bu3nvYecKon KyJbTypPbl

VYueOnsiii iian  bs230302 23 CAM.plx
23.03.02 HazemHbI€ TpaHCIIOPTHO-TEXHOJIOTUYECKUE KOMIUIEKCHI

KBamudunkarms Bbakaaasp

dopma 00ydyeHHuss  3a09HasA
OO6mmas TPy 10€MKOCTh 4 3ET

Buael koHTpOIIS Ha Kypcax:
3auer c ouenkoil 1, KontponsHas padota 1

Pacnpeneneﬂne aC0B JUCHUIVIMHBI 110 KypcaM

Kypce 1
Hroro
Bup 3ansatuii vII PIT
Jlexuuu 2 2 2 2
JlabopatopHbie 2 2 2 2
B ToM uuce uHT. 3 3 3 3
Hroro aya. 4 4 4 4
KonTtakrtHas padora 4 4 4 4
Cawm. pabota 64 64 64 64
Yacsl Ha KOHTPOJIb 4 4 4 4
Hroro 72 72 72 72
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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
HanpasJieHuto moarotoBku 23.03.02 HazemHbIe TpaHCIIOPTHO-TEXHOJIOIMYECKHUE KOMIUIEKCHI (MpUKa3
Muno6pnayku Poccun ot 07.08.2020 r. Ne 915)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

23.03.02 HazemHbI€ TPaHCTIOPTHO-TEXHOJIOTHUECKUE KOMILICKCHI
YTBEPXKACHHOTO IpHKa30oM pekTopa oT 17.02.2023 Ne 72.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl
IKOJI0THH, 0€30MIACHOCTH KU3HEAEATEJIbHOCTH U (PU3HYECKOH KYJIbTYpPbI

ITpotokon ot 12.04.2023 r. Ne 10
Cpok neiictBus mporpamMmbl: 2023-2026 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 3enbkoB C.A.
JupexTop 6uOaroTeKH Cotauk T.®.

No peructpanun 14

(MeToaMYeCKU OT/AEI)
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Buzuposanue PI1/] nJ1s1 ucnojiHeHusi B o4epeHOM y4eOHOM roay

[Ipencenarens MK®
2024 r.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosiHeHus B 2024-2025 yyeOHOM roly Ha 3aceaHUH Kaheapbl
IKOJIOTHH, 0€30MACHOCTH KU3HEAeSI TETbHOCTH H (PU3NYECKOil KYJIbTYPHI

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 2024 r. Ne
3aB. kadenpoit

Buzuposanue PI1/] nJis1 ucnojiHeHusi B o4epeaHOM y4eOHOM roay

IIpencenarens MK®
2025 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnonHenns B 2025-2026 yueOHOM roay Ha 3acegaHnuy Kadeapsl
JKoJ10run, 6e30NACHOCTH )KU3HeAesITeIbHOCTH U (pr3nuecKkoil KyJbTypbl

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 20251, Ne
3aB. xaenpoit

Busuposanue PII/] nJis1 ucnojiHeHUsi B o4epeaHOM y4eOHOM roay

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

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

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

[Iporokom or 2026 . Ne
3aB. kabenpoit

Buzuposanue PI1/] nJis1 ucnojiHeHusi B 04epeHOM y4eOHOM roay

[Ipencenarens MK®

- 2027 .

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2027-2028 yyeGHOM rofy Ha 3acegaHnuy Kadeapsl
IKO0JIOTHH, 0€30IACHOCTH KU3HEAeATETbHOCTH U (PU3UYECKOI KYJIbTYPbI

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2027 1. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | U3y4enne ¢pyHIaMEHTATBHBIX 3aKOHOB XUMHH C TIO3UIMI COBPEMEHHON HAyKW; ()OPMUPOBAHHIE HAYIHOTO

ypaBHeHI/Iﬁ XUMHUYCCKHX peaKum?I, BBIINIOJTHEHUA XUMHUYCCKUX paC‘{éTOB; YCBOCHUEC COBpeMeHHOﬁ PO XUMUH B
MaOIMHOCTPOCHMA, aBTOMATUKH, HAYK O MaT€prajiax, HAHOTEXHOJIOTUAX U APYTUX 00J1acTsIX.

MUPOBO33pPCHUS; OBJIAJCHNUC JIEMCHTAPHBIMU HAaBbIKAMU BBIITOJIHEHHUSA XUMHUYECKO-I'0 OKCTIEPUMEHTA, COCTABJICHUSA

pa3BUTHHU

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 | TexHonorust KOHCTPYKLUOHHBIX MaTepUAIIOB

3. KOMIIETEHIIUA OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTLTUHBI

(MOJYJIST)

OIIK-1: Cnocoboen NPUMEHATH €CTECTBCHHOHAYYHbIC U 06menﬂmeﬂepﬂme 3HAHHUA, METOJAbI MATEMATUYCCKOI'O aHAJIU3A U

MO/ eJIMPOBAHUS B IPO(eCCHOHATbHOM AesITeIbHOCTH;

Wnpukatop 1
1 HOBBIX MEIUCIUILTHHAPHBIX HAIPaBICHUN

OIIK-1.1 CTaBUT HHXCHEPHBIC U HAYYHO-TEXHUYECKHE 3a1a4H B chepe CBOei mpodecCHOHANbHON AeATeIbHOCTH

B pe3ysbTaTe 0CBOCHHSI JUCHMILINHBI 00yYalOLIUICS 10JKEeH

3.1 (3HaTh:

3.1.1 | ocHOBHBIE TCOPETUYCCKHUC TTOJIOKCHUA U 3aKOHBI XUMHH, COBPEMECHHBIC NIPCACTABJICHUSA O CTPOCHUEC BCUICCTBA,

3aKOHOMCEPHOCTH MPOTCKAHNA XUMHUYCCKUX MMPOLCCCOB;

3.2 | YmeTh:

3.2.1
XMMHYECKHE 3HaHUS B IPOHEeCCHOHATIBHON AEATEITbHOCTH;

MIPOBOANUTH XUMUYCCKHUE NUCCIICAOBAaHUA, OCYIIECCTBIIATH aHAJIU3 IMOJTYUCHHBIX PE3YyJIbTATOB U MCII0Jb30BaTh IOJYYCHHBIC

322
323
3.3 |Baragers:
3.3.1 | ocHOBHO XMMHUYECKOH TEPMHUHOIOTHEH, HABBIKAMH IIPOBEICHNS XUMUIECKOT0 SKCIIEPUMEHTa U 00paboTK! ero
pe3yIbTaTOB.
4. CTPYKTYPA U COAEPKAHHUE JUCIUIIJIMHBI (MO YJIS)
Kon Bun HanmenoBanue pasneno u | Cemectp / | Hacos | Komneren- | JIuteparypa | Wure | IIpumeuanue
3aHATHA | 3aHATHSA TeM Kypce UM PaKT.
Pasnen | Paszmea 1. O0mas u
HeOpraHmyecKasi XuMust
1.1 Jlex CrtpoeHue aToma 1 1 0,2 OIIK-1 JIT.1 JI1.2 0,2 Jlexmmsi-
[Teproguueckuii 3aKoH JI1.3 oecema. OIIK
222325 -1.1
1.2 Jlex XuMuYeckasi CBSA3b U CTPOCHHE 1 0,2 OIIK-1 JI1.1J11.2 0,2 Jlexnms-
MOJIEKYJT JI1.3 6ecena. OIIK
323335 -1.1
1.3 Jlex CBo¥iCTBa pacTBOPOB 1 0,2 OIIK-1 JI.1J11.2 0,2 Jlexuus-
AJIEKTPOJIUTOB JI1.3 oecena. OIIK
9223035 -1.1
1.4 Jlex OKHCITUTENBHO- 1 0,2 OIIK-1 JIT.1J11.2 0,2 Jlexuus-
BOCCTaHOBUTENLHBIE PEAKIIUN 22 2325 6ecena. OIIK
-1.1.
1.5 JIa6 OCHOBHBIE KJTaCChI 1 0,2 OIIK-1 J12.2 0,1 Pa6ora B
HEOPraHUYECKUX COCTUHEHHM 223397 MaJbIxX
rpymnmax.
OIIK-1.1




1.6 JIa6 OneKTpoIuTHYecKas 0,4 OIIK-1 J12.2J13.1 0,2 Pa6ota B
JTUCCOLIMALINS U PEaKIIUU B 9293 MaJibIxX
pacTBopax AEKTPOIUTOB rpyrmnmax.

OIIK-1.1

1.7 JIab OKHCITUTENIBHO- 0,3 OIIK-1 JI2.2J13.1 0,2 Pabota B

BOCCTaHOBHTEJIbHBIE PEAKIIUU 2233 MaJbIxX
rpyrmnmax.
OIIK-1.1

1.8 Cp [oBTopenue Tems! "CtpoeHue 8 OIIK-1 JIT.1J11.2 0 OIIK-1.1
atoma u [lepuoanueckas JI1.3J12.2
crucTeMa XUMHUYECKUX 21325335
anemenToB J[.M.Menneneena".

INoaroroBka ¢ 1a60paTOpHEIM
pabotam "OCHOBHBIE KITACCHI
HEOPTaHMYECKIX
coeauHeHui". XuMuyeckas
CBSA3b U CTPOEHHE BelecTa" u
K TEKYIIEMY KOHTPOJIIO.

1.9 Cp [ToBTOpEHME TEMBI 5 OIIK-1 JIT.1 JI1.2 0 OIIK-1.1
"XuMuyeckas CBs3b U JI1.3J12.2
CTpOEHUE MOJIEKYT". 21223335
[TonroToBka K TeKyLiemy
KOHTPOJTIO.

1.10 Cp [ToBTOpenue temsr "CBoiicTBa 6 OIIK-1 JIT.1 JI1.2 0 OIIK-1.1
PacTBOPOB DIEKTPOIUTOB". JI1.3712.2
IToaroroBka k 1ab0paTOpHBIM 21325335
paboraM: "DIeKTpOIHTHYECCKAS
JVICCOIMALINS M PEaKLIUH B
pacTBopax dMEKTPOIUTOB" U K
TEKyILLIEMY KOHTPOJIIO.
1.11 Cp [ToBTOpEHME TEMBI 2 OIIK-1 JI1.1 0 OIIK-1.1
"OKUCIUTEIBHO- JI1.2J12.2
BOCCTaHOBUTENbHBIE peakuun', 215253055
MOJIrOTOBKA K JTa00paTOPHOI
paboTe ¥ K TeKyIeMy
KOHTPOJTIO.
1.12 Koutp.pa | BolnosHeHne KOHTpOIbHOM 1 OIIK-1 JI1.1J12.1J13. 0 OIIK-1.1
0. paboThI 2
21322
1.13 3auérCOrn | [ToaroroBka k 3a4€Ty 2 OIIK-1 JIT.1J11.2 0 OIIK-1.1,
OIIEHKOM JI1.3J12.2J13. OIIK-1.2,
2J13.3 OIIK-1.3
212233 54
2526
Paznen | Paspen 2. @dusuyeckast
XHMMUSA

2.1 Jlex OCHOBBI XUMHYECKOH 0,2 OIIK-1 JIT.1J11.2 0,2 Jlexuusi-

TEPMOJUHAMHUKHI JI1.3 oecena. OIIK
22 2335 -1.1

2.2 Jlex OCHOBBI XUMHYECKOH 0,2 OIIK-1 JI.1J11.2 0,2 Jlexuus-
KUHETUKN. XUMHYECKOE JI1.3 Oecena. OIIK
paBHOBecHE. 2233535 -1.1

2.3 Jlex JucrniepcHbie cucteMbl. O0Imme 0,1 OIIK-1 JI1.1 JI1.2 0,1 Jlexmms-
CBOIICTBa pacTBOPOB JI1.3 6ecena. OIIK

222325 -1.1

2.4 Jlex DIEKTPOXUMHUYECKUE 0,3 OIIK-1 JIT.1J11.2 0,3 Jlexuus-
npouecchl. ['anbBaHnuecKuil JI1.3 Oecena,
anemeHT. Koppo3zus. 223335 npobnemMHast
DnexTpoan3 nexnusa. OIIK

-1.1




2.5 JIa6 CKOpOCTh XUMHUYECKUX 0,3 OIIK-1 J12.2J13.1 0,1 Pa6ota B
peakuui 1 XuMH4eCKoe 2233 MaJIbIxX
paBHOBeCHE rpyrmnmax.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

2.6 JIab lanpBaHUYECKHIT SJIEMEHT. 0,5 OIIK-1 JI2.2J13.1 0,2 Pabota B

Kopposus. Dnexrponus 2233 MaJIbIxX
rpyIax.
OIIK-1.1

2.7 Cp IToBTOpenue Temsr "OCHOBBI 6 OIIK-1 JIT.1J11.2 0 OIIK-1.1

XMMUYECKON TEpMOIUHAMUKN". JI1.3712.2
21323335

2.8 Cp [ToBTopenue Temsl "OCHOBBI 6 OIIK-1 JIL.1J11.2 0 OIIK-1.1
XUMUYECKOI KNHETHKH. JI1.3J12.2
Xumuueckoe paBHosecue." 01223335
INoaroroBka k 1a60paTOpHOM
pabore "CkopocTtb
XUMHYICCKHX PEAKIUN 1
XMMUYECKOE paBHOBECHE" U K
TEKyIIEMY KOHTPOIIO.

2.9 Cp [ToBTOpEHHE TEMBI 2 OIIK-1 JIT.1J11.2 0 OIIK-1.1
"JlucriepCHbIE CUCTEMBI. JI1.3J12.2
OO01ue cBo¥cTBa pacTBOPOB". 21223335

2.10 Cp [ToBTOpeHue TEMBI 8 OIIK-1 JI.1J11.2 0 OIIK-1.1
"DIEeKTPOXUMHUYECKUE JI1.3712.2
riporiecchl. ['anbBaHUYECKHIA 21325335
anemeHT. Koppo3sust.
Dnexrponns". [ToaroToBka K
nabopaTopHo# pabote
"["anbBaHUYECKHIA SIIEMEHT.
Koppo3sus. Dnexrponus" u x
TEKYIIEMY KOHTPOIIO.
2.11 KoHntp.pa |BbInonHeHHe KOHTPOIBHON 1 OIIK-1 JIT.1JI2.1J13. 0 OIIK-1.1
0. paboThI 2
2132
2.12 3au€rCOn | [TonroToBka K 3a4€Ty € 2 OIIK-1 JIT.1J11.2 0 OIIK-1.1
OLIEHKOM JI1.3J12.2J13.
2J13.3
01323354
3596
Pasnen | Pasmea 3. Meraslibl
3.1 Jlex OO01Me CBOMCTBA METAIIIOB 0,2 OIIK-1 JI1.1J11.2 0,2 Jlekmus-
JI1.3 Oecena,
32333537 npoOJieMHas
nexmums. OITK
-1.1

3.2 JIab XUMHYECKUE CBOWCTBA 0,3 OIIK-1 J2.2 0,2 Pa6ota B

METaJIJIOB 223397 MaJIbIxX
rpymnmax.
OIIK-1.1
33 Cp IToBTOpenue Temur "ObITHE 6 OIIK-1 JIT.1J11.2 0 OIIK-1.1
cBoifcTBa MeTayIOB" JI1.3J12.2J13.
INoaroroBka k 1abopaTopHOH 4
paborte "XumMHudyeckue CBOHCTBA 01323354
METaJJIOB" U K TEKyIIEeMY 2537
KOHTPOJIIO.
34 Kontp.pa | BoinmonHeHne KOHTPOIbHOM 0,5 OIIK-1 JIT.1JI2.1J13. 0 OIIK-1.1
0. paboTbt 2
2132

3.5 3auérCOn | [Toaroroka k 3a4€Ty 2 OIIK-1 JIT.1J11.2 0 OIIK-1.1
OILICHKOM JI1.3J12.2J13.

2J13.3
31323335

96




Pazmen | Pazgen 4. AHaauTHveckast
XHMMUSA
4.1 Jlex KauecTBeHHBINH 1 0,1 OIIK-1 JI1.1J11.2 0,1 Jlexnms-
KOJIMYECTBEHHBIN XUMHUUCCKUA 22 33 D5 Oecena,
aHanu3. MeTobl npobnemMHas
AHAJINTHYECKON XUMHHU nexmusa. OITK
-1.1
4.2 Cp [ToBTOpEHHE TEMBI 2 OIIK-1 JI1.1 0 OIIK-1.1
"KauecTBeHHBIN U JI1.2J12.2
KOJIMYECTBEHHBIA XUMUYCCKUH 213253 35
aHanu3. Merobl 27
AHAJTUTAYECKON XUMHUH'".
[ToaroroBka k Tekyiemy
KOHTPOJIIO.
4.3 Kontp.pa | BbinonHeHne KOHTPOIBHON 0,25 OIIK-1 JIT.1JI2.1J13. 0 OIIK-1.1
0. paboTht 2
2122
4.4 3auétCOn | [ToaroToBka k 3au€Ty € 2 OIIK-1 JI1.1J11.2 0 OIIK-1.1
OIICHKOM JI3.2J13.3
212233 54
2536
Paznen | Paspea S.
BbicokoMonieKyIsIpHbIE
CoeTMHEeHNsI
5.1 Jlex Knaccudukarus, nomydenue, 0,1 OIIK-1 JIT.1J11.2 0,1 Jlexuusi-
CTPOCHHUE U CBOWCTBA JI1.3713.4 Oecena,
TIOJINMEPOB. 92 3355 npoOieMHast
nexuust. OIIK
-1.1
5.2 Cp [ToBTOpEeHME TEMBI 3 OIIK-1 JIT.1 0 OIIK-1.1
"Knaccudukanus, noisydeHue, JI1.2J13.4
CTpPOEHHUE U CBOWCTBA 21325335
nonumepoB”. Tloaroroska k
TEKyI[eMY KOHTPOJIIO.
53 Kontp.pa |Brimonnenue KOHTpOIbHON 0,25 OIIK-1 JI1.1J12.1J13. 0 OIIK-1.1
0. paboThI 2
5.4 3auérCOn | [ToaroroBka k 3a4€Ty 2 OIIK-1 JIT.1J11.2 0 OIIK-1.1
OIICHKOU JI3.2J13.3
J13.4
212233524
3506
5.5 3auérCOn | Craua 3au€Ta C OLEHKOM 1 OIIK-1 JIT.1 0 OIIK-1.1
JI1.2J12.1J13.
2
21322

5. OBPABOBATEJIBHBIE TEXHOJIOI'MA

TeXHOIOTHS KOIJICKTHBHOTO B3aMMOICHCTBHS (paboTa B MAJIBIX TPYIITaX) (CaMOCTOSATEIBHOE H3YUICHHE 00YJarOIIIMHUCS HOBOTO
MaTepraia MocpeICTBOM COTPYTHHYECTBA B MAJIBIX IPYTINaX, JaeT BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBATh B paboTe,

MpPaKTUKOBATh HABBIKH COTPYAHUYECTBA, MEKINIHOCTHOTO OOIIICHUS)

OO0pa3oBaresibHbIE TEXHOJIOTUH C UCTIONB30BAaHHEM aKTUBHBIX METOJI0B 00yUYeHHUs (JeKus — Oecena)

TexHOMOrus AUCTAaHIMOHHOTO 00y4eHHs (TIOIydeHHe 00pa30BaTeNbHBIX YCIYT 03 MOCEIIeHHsI YHIBEPCUTETA, C TOMOIIBIO

COBPEMCHHBIX CHCTEM TEJIEKOMMY-HUKAIMH (3JICKTPOHHAS 1o4Ta, IHTepHeT U 1p.))

OO6pa3oBaTelbHbIE TEXHOJIOTUH C UCTIONB30BAHHEM aKTUBHBIX METOJI0B O0YUYEHHUS (JICKIHS — JTHUCKYCCHSI)

OO6pa3oBaTeNbHbIE TEXHOJIOTHH C UCTIONIF30BAaHHEM aKTHBHBIX METOZOB O0YUYEeHUs (TIPOOIeMHAsT JISKITHUS )

O6pa3OBaTeJH)HBIe TCXHOJIOT'HHU C MCIIOJIb30BAHUECM aKTHBHBIX MCTO0B O6y‘{eHI/I$I (MCTOI[I)I TpynImoBOIro pCHICHUS TBOPYCCKUX

3a/1a4)

O6paSOBaTeJ’ILHBIe TCXHOJIOTMH C UCIIOJIb30BAHUECM MHTCPAKTUBHBIX METOJ0B 06yquI/If{ (CeMI/IHap - I/ICCJ'[C}IOBS.HI/IG)




6. POH/JI OIEHOYHBIX CPEICTB

6.1. KoHTpOJILHBIE BONPOCHI M 3aJaHUS

1. Boripocs! 1 3aaHus A TEKYLETO KOHTPOJIS
Pasznen 1. O6uias ¥ HeOpraHU4ecKast XUMHs
JlabopatopHas pabota "OCHOBHBIC KITACCHI HEOPTaHHYECKUX COSANHEHHUN"
Bomnpocs! ms 3amuTs! 1abopaTopHOH paboTh
1. [Touemy B ombITe 2 JAKMYC U3MEHUI OKPacKy?
2. Kakumu cBoiictBamu o6manaet okcua meau (11)?
3. ITouemy rugpoxcux xpoma (III) pacTBopsieTcs U B KHCIIOTE, U B IIEIOYH?
4. IIpu B3auMOJEMCTBUM KaKUX BEIIECTB MPOTEKAET peakiys HelTpanu3anun?
5. Ilpu kakux ycloBusx obpasyrorcs Kucible coian? I[Ipu kakux ycloBUsX 00pa3yroTCsi OCHOBHBIE COMN?
KoHTpobHEIE BOIPOCHI AT CAMOTIPOBEPKHI
1. Kakas cBsI3b CyIIECTBYET: a) MEXIy OCHOBAHHEM M KHCIIOTOI; 6) OCHOBHBIM OKCHIOM H OCHOBAa-HHEM; B) METAJUIOM H OCHOBHBIM
OKCHUJIOM; T) KHCJIOTHBIM OKCHUIOM U KHCJIOTOM; /1) OCHOBHBIM OK-CUJIOM M KUCIIOTHBIM OKCHUIOM?
2. Kakne poIyKTEI MOXKHO TIOJTYYHTh IIPH ISHCTBUN CEPHOW KHCIIOTHL: a) Ha XJIOPUA HATpHs; 0) cynbdar HaTpus?
3. Kakue npoaykTsl 00pasyroTes npu B3anmoaerictein rugpokcuna meau (I1) ¢ 1 monem a3oTHo# kucnotel? Hanmmmre ypaBHeHME
peaKIHH.
4. HazoBure conmu NaHSO4, MgOHNO3, CaCl2.
5. Kakne mpotyKTsl MOKHO ITOJIYYHTh P JEHCTBUHU CEPHOM KHCIIOTHL: a) Ha opTodocdar kamsuus; 0) cyiabdaT HaTpus?
Hanumure ypaBHEHUS peakLyid.

JlabopatopHas pabota "Ctpoenue atoma u [lepuonndecknii 3aKoH. XUMUYECKas CBSI3b M CTPOCHUE BenecTBa (JINCKYCCHS C
TEKYIUM KOHTPOJIEM)
3ananue (BOMpPOCH! sl MOJATOTOBKU K TUCKYCCHUH):
. DIleMEHTapHBIC YaCTHUIII, 00Pa3yIOIIUe aTOM.
. KopmyckynsapHo-BOIHOBasI JBOUCTBEHHOCTD 3JIEKTPOHOB.
. [Ipuniun HeonpenenenHocTu I eifzenbepra.
. DIeKTpOHHOE 00J1aK0 (aTOMHAsi OPOUTANb). DIESKTPOHHAS IJIOTHOCTb.
. KBanToBbie uncna. 6. [IpyHIUIIBI 37IEKTPOHHOTO CTPOCHUS aTOMA.
. OnexTpoHHbIE U rpaduIeckue (HOpPMyIIHl aTOMOB F HOHOB.
. Banentnsle anextponsl. CTeneHs OKUCICHHUs. BbIcIias U HU3IIAs CTENEHU OKUCICHUS.
. Ileproinuecky N3MEHSIONIMECS XapaKTEPUCTUKY aTOMOB: SHEPTHsl HOHU3AIMHU, CPOJICTBO K DIEKTPOHY,
AIIEKTPOOTPHUIIATEIEHOCTB.
10. Iepuonuueckuii 3axon .M. Menneneesa. [IpyurHa nepHOANYHOCTH H3MEHEHUS CBOUCTB AIIe-MEHTOB.

3agaHus 41 CaMOCTOSITENIbHOM paboThI:
1. Yxaxurte cBOMCTBA AIIEMEHTapHBIX YaCTHII, COCTABIIAIOIINX aTOM.
2. BelpenseTcs Win NOTJIOIAETCs SHEPT s IPH Mepexoie IEKTPOHA ¢ TPETHET0 SHEPTeTHIECKOro YpoBHS (n = 3) Ha HepBsIil (n =
D).
3. YKaxuTe 4iciIo aTOMHBIX opOHTalel Ha: a) s-IOypOBHE, 0) p-NoLypoBHE, B) d-11oaypoBHe, T) f-mogypoBHe 1 onpenenute
MaKCHMaJIbHOE YHCIIO 3JIEKTPOHOB Ha KAKIOM U3 ITOypPOBHEH.
4. BO3MOHO JIH HAJIMYHE B aTOME ABYX JIEKTPOHOB C OJMHAKOBBIMHU 3HAUEHUSAMH TPEX KBAHTO-BBIX YHCEN: N, ml 1 ms .
ITpuBenuTe mpuMepsl.
5. JlaiiTe OTBETHI Ha CIIEIYIOIINE BOIIPOCHI, COTJIACHO CBOEMY BapHAHTY: a) ONPEICINUTE CTPOCHUE aTOMHOTO sSIpa JIEMEHTa; 0)
YKa)KUTEe KBAaHTOBBIE YKCIIa I (JOPMHUPYIOIIETO MIEKTPOHA; B) COCTABBTE EKTPOHHO-Tpadudeckue GopMyIs! (IHarpaMMBbl)
aToMa 2JIEMEHTA U €r0 HOHA B OCHOBHOM COCTOSTHHH, YKAXHUTE YHUCIIO HECTIAPEHHBIX IEKTPOHOB y aTOMa M HOHA; T') HAIMIIN-TE
3NEKTPOHHYIO (OPMyYJTy BHELITHETO (IIPEIBHEIIHET0) YPOBHS aTOMa 3JIeMEHTa B BO30yXK/ICH-HOM COCTOSIHHH; ) HA30BUTE aHAJIOTH
AIIEKTPOHHOHN CTPYKTYPHI AJIEMEHTA 110 (POPMHUPYIOLIEMY AIICKTPOHY.
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JlaGoparopHbie paboTh! "DIEKTPOTUTHYECKAS JUCCOIUAIMS M PEAKIIUH B pacTBOpax eKTpoiauToB". "T'uaponus coneid".
Bompocs! s 3ammTs! 1abopaTtopHOH paboTHI:
1. ITouemy B omsITe | THAPOKCH KOOAIBTa PAaCTBOPHIICS TOJIBKO B pacTBOPE KUCIIOTHI, a ruapokcun xpoma (III) — B pacteope
KUCJIOTHI U B pacTBope ménoun? Caenats BBIBOI O XapaKTepe dIEKTPOIUTHUECKON AUCCOUUAIIMH OTYYEHHBIX THIPOKCUIOB.
2. IToyeMy B onbITe 2 IPOU30LLIO U3MEHEHUE OKPACKH MHIUKATOPOB B PACTBOPaX KUCIOTHI U OC-HOBaHUS IpU 100aBIEHUM coJeil?
3. IIpm KaKuX yCIOBHUSIX PEAKIUH B PaCTBOPAX HIEKTPOIUTOB HEOOPATHMBI?
4. Kaxkyro okpacky IproOpeTaeT TakMyc B KUCIION, HEHTpanbHOI U MeT049HoH cpenax?
5. Kakue conu He noasepratorcs ruponusy? IIpusenure npumepsl.
KoHTpoJbHEIE BOIPOCH IS CAMOIIPOBEPKH:
1. B yem cyuiHoCTh TEOPUH ANIEKTPOIUTUYECKON JUCCOLUALUU?
2. YTo Takoe CTeneHb MEKTPOIIMTHYECKON TUCCOUann?
3. Ha xakue rpynibl YCJIOBHO AEJST 3JEKTPOIUTHI 10 BEJIMUKMHE cTeneHu auccouuanuu? [IpuBenuTe npumepsl npeacTaBuTesnei
3TUX TPYIIIL.
4. Bo3aMO>KHa 1 peaKLusi MKy THAPOKCHUIOM HaTPHUS U XJIOPH-IOM Kanus?
5. YKaxxuTe peakiuio cpelibl paCTBOPOB CIEAYIOIINX COJeil:
a) cynbgara Hatpus; 0) kapOoHarta kanmusi; B) xyopuaa xenesa (III); r) ropuma ammonwms.

JlabopaTopHas pabota "OKUCIUTENFHO-BOCCTAHOBUTEIBHBIE PEaKLUH'"




Bompocs! quist 3anmts! 1a00paTopHO paboTHI:

1. O6bscHHTE, TTOUEMY CYIb(QHUT HATPHS MOXKET BHICTYyIaTh B OBP U Kak OKHUCITHTEINB, U KaK BOC-CTAHOBHUTEIIb.

2. OOBsICHUTE, UCTIOIB3YS PE3YJILTATHI OIBITA 2, KAK BIMET XapaKTep CPebl Ha MPOIIECCHI BOCCTA-HOBIICHHS NIEpMaHraHaTa Kalusl.

3. Onpenenure, K KAKOMY THUITY OTHOCSITCS OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH, PACCMAT-PHBAEMBIE B KQJKIOM OIIBITE.

4. YxaxkuTe, aTOM KaKOTO 2JIEMEHTA B OMBITE 3 SBISETCS BOCCTAHOBUTENIEM, a KAKOTO — OKHCIUTE-JIEM H TTOYEMY .

5. O0BsACHATE, HCHIONB3YSI PE3YJIBTATHI ONBITa 4, KaKylo (PyHKIIMIO MOTYT BBIIOJHATE OpraHndeckue Bemiectsa B OBP.
KoHTponbHbIE BONIPOCH! 17151 CAMOIIPOBEPKHU:

1. Kakue peakunu Ha3bIBAIOTCS OKHCIUTEIbHO-BOCCTAHOBUTEEHBIMU?

2. Kakue 13 HIKENPUBEACHHBIX PeakUUii OTHOCSTCS K OKHUCIIH-

TEIbHO-BOCCTAHOBUTEILHBIM:

a) H2 + CI2 — 2HCI; 6) SO2 + Br2 + 2H20 — 2HBr + H2S04 ;

B) NH4Cl — NH3 + HCI]; 1) Cr2(S04)3 + 3KOH — Cr(OH)3 + 3K2504;

1) H2SO3 + 2H2S — 3S + 3H20; e) 2Cul2 — 2Cul + 12;

k) CuCl2 + Na2S — CuS + 2NaCl; 3) NH4NO2— N2 + 3H20 .

3. Kakoe BeiecTBO Ha3bIBaeTCS OKHCIHUTENEM, a Kakoe — BoccTaHoBUTeNneM? [IpuBeante npuMepsl.

4. Kakoil mporiecc Ha3pIBaeTCsl OKUCIECHUEM, a KAKOW — BOCCTAaHOBJICHUEM?

5. Kakue u3 HIDKETPUBEICHHBIX MPOIIECCOB MPEICTABISIOT COOO0M

OKHUCJICHHUE, a Kakue — BoccTaHoBnenue: S — SO32-; S — S2-; Sn — Sn4+ ; 2H+ — H2; Cl — CIO3- ; MnO4- — MnO2; Fe3+ —

Fe2+.

Pasnen 2. ®usznueckast Xumus
Jla6opatopHast paboTta "Onpenenenue TemnoBoro pdexra peakuun HeWTpanruanuu”
Bormpocs! Juist 3a1uThl 1a00paTOpHOH paboThI:
1. Kaxue ypaBHEHHS Ha3bIBaIOTCS TepMOXUMUdeckuMu? [IpuBenure mpumeps.
2. IIpu KaKuX yCIOBHUSX TEIIOBOH 3((eKT XUMUIECKOH PeaKIH YUCIICHHO PaBeH U3MECHEHHIO SHTAIBINN?
3. JIns Kakux U3MEpPEeHUH UCTIONb3YyeTCs KaJopuMeTpuieckas yCTaHOBKa?
4. Ha uto yka3siBaet 3Hak AH B nmpoBeieHHOM ormbITe?
5. TloueMy TerioBBIe d3PQPEKTH peaknuii HEUTPATU3aIH COMSTHON M a30THOM KUCIIOT THA-POKCUIOM KaJIHs OTMHAKOBEI, HO
OTJIMYAIOTCS OT TEIUIOTHI HEUTpaIM3aliy YKCYCHOM KHCIOTEI? B kakoM ciydae TemnoTa HeHTpanu3anuu 6omsie?
KoHTposbHBIE BOIPOCHI ATIsl CAMOIPOBEPKU:
1. Kako¥i 3HaK HIMEET CTaHJapTHAS TEIUIOTa 00pa30BaHMS:
a) XKUJIKOH BOJIBL;, 0) Ta3000pa3HOii BOIBI?
Kaxas n3 yka3aHHBIX BeJTHYUH OOJbIIE 110 a0COMOTHOMY 3HadeHnI0? OOBSICHUTE, TOYEMY
Qf H20(r) < Qf H20(x)
2. Uro noka3siBaet sHTANBNHA? UTo mokassiBaeT AHOf298?
3. Kaxoif 3HaK nMeeT U3MEeHEHHE SHTAIBINHU B CISAYIOIIHIX MIPOIeccax:
a) cropaHue BoJ0poa; 0) KOHAEHCAlUs BOJISHOIO Mapa; B) pa3I0KeHHe BOAbI Ha BOJOPOJ M KUCIOPOJ; T) 3aMep3aHKe BOAbI?
4. Yxa3atp ypaBHeHHE peakin, AH KoTopoii sBIsieTcs SHTANbINEH 00pa30BaHMs BEIIECTBA:
a) CaO(x) CO2(r) = CaCO3; 6) C(x) +2CI12(1) = CCl4(x); B) CF4(r) = C(x) 2F2(1).
5. JInst Kakoro BellecTBa SHTAIBINS 00pa30BaHUs paBHA HYJIO?
a) H202; 6) H2S04; B) O2; r) O3.

Jla6opatopHast paboTa "CKOpPOCTh XUMUYIECKUX PEaKLUH U XMMHUUECKOe paBHOBecHE"
Bormpocs! Juist 3amuTh 1a00paTOpHOI paboThI:
1. B uém 3aximrouaeTcst KHHETHYECKas XapaKTepUCTHKA XUMITdecKoi peakunu? [lepeurnciante (pak-TOphl, OT KOTOPBIX OHA 3aBHCHT.
2. Kakas ctagus Cl0XHOM peakliy Ha3bIBaeTCs JTUMUTHPYIOIIEH?
3. Kakoii Bua nMeeT KHHETHUECKOe YpaBHEHUE N3y4aeMoi B onbITe | peakuuu?
4. IToueMy B KauecTBE MEPBOH TOUKU KPHBOH CKOPOCTU PEAKIMH B IEPBOM OIBITE IPABOMEPHO UCIIOIb30BATh TOUKY Hadasa
KoopAuHAT?
5. ITouemy rpadudeckast 3aBUCUMOCTb CKOPOCTH PEAKIHH OT TEMIEPaTyphl HE MOXKET BBIpaXKaThCsl MPAMOi THHUEH? Mcronb3ys
ypasHenue Bant-I'odda, ycranosute popmy nuHNM 11 000CHYHTE, TOUEMY HENb3sl HAUMHATH 3TY JIMHHUIO OT Havayia KOOP/IUHAT.
KoHTpoJbHEIE BOIPOCH IS CAMOIIPOBEPKH:
1. Hanumure MaTeMaTHYECKOE BBIPAKEHUE CKOPOCTH JJIS CIEAYIOIIUX PEaKIUil:
a) H2 + CI2 — 2HCI; 6) 2H2 + O2 — 2H20; B) CuO + H2 — Cu + H20.
2. Kak u3mensiercst ckopocth peakuuu 2NO + 02 — 2NO2
a) pu yBenudeHun konmeHTpanuu NO B 1Ba pasa;
6) npu ogHOBpeMeHHOM yBenndeHHH kKoHneHTpanuu NO u O2 B Tpu pa3a?
3. Uemy paBHa KOHCTaHTa CKOPOCTH XMMHUYeCKOH peakuuu? KakoB pu3nyeckuii CMBICIT 3TON BEJIUYHHBI?
4. Hanummre MaTeMaTu4ecKoe BhIpa)KeHNE KOHCTAaHThl XMMUYECKOTO PaBHOBECHSI [Vl ClIeAyIOIUX peakuuii: a) N2 + 3H2 «
2NH3; 6) 2NO2 < N204.
5. B Kakyro CTOpOHY CMECTATCS paBHOBECHS
2CO + 02 < 2C0O2 + 568,48 x/Ix; 2SO2 + O2 «+» 2503 + 172,38 xJIx;
2HBr & H2 + Br2 - 59,83 x/Ix; 2N2 + 02 « 2N20 - 56,90 xJ[x.
a) IpH MOHIDKCHUH TeMIepaTypsl; O) MpU MOBBIIICHUH JaBICHH?

JlabopatopHas pabota "[IpuroToBiIeHNE paCTBOPOB 3aIaHHOM KOHIICHTpaIH"
Bompocs! st 3anmTs! 1a00paTopHOH paboTHI:
1. Kakast MmepHas 1ocy/ia UCIoJib30Banach Bamu JJisi IPUTOTOBJICHUS PACTBOPOB?




2. HazoBuTe mpuMepsl MEpHOI OCYIBI JUI TOUHBIX H3MEPEHHH.

3. Ha xakoM (pu3MYECKOM 3aKOHE OCHOBAH MPUHIIMI U3MEPEHHUS IDIOTHOCTH apeoMeTpOoM?

4. IlpaBuia pabOTHI C apEOMETPOM.

5. B uém 3axmrouaeTcs MpenMyIIeCTBO ONPEACICHHS INIOTHOCTH apEOMETPOM B CPABHEHUHU C MIKHOMETPHIECKUM METO0M?

6. [TosicHuTe pacy€T Macchl peareHToB, HEOOXOAMMBIX ISl IPUTOTOBJICHUS PaCTBOPOB, 10 "MeToy KpecTa'.

7. UeM 0OBSICHSICTCS IOTPEITHOCTD PE3yJIbTaTa, MOJTYUYSHHOTO IIPH ONIPEACICHIH MaCCOBOU JIOJHM IPUTOTOBICHHOTO pacTBopa?
KoHTpobHEIE BOIPOCH AT CAMOIIPOBEPKH:

1. Uro Takoe MOJISIpHAst KOHIIGHTpAIUs pacTBOpa’?

2. Kak omnpenensiercst SKBUBaJIeHTHasE KOHIIEHTpaIysl (HOpMalbHOCTh) pacTBopa?

3. Ckoubko rpammoB Na2SO3 notpedyeTces ais mpurotoBieHus 6 11 8 %-ro (mo Macce) pactBopa (p = 1,075 r/mm)?

4. MaccoBas oI CONu B pacTBoOpe, nomydeHHoM npu cmemmBanuu 150 T 2%-ro u 350 T 4%-ro pacTBOpOB, cocTaBusieT  %.

5. Maccosas nomnst opTodocdara Kanus B pacTBoOpe, HOTydeHHOM npu pacTBopeHun 0,5 monb B 124 r Boasl paBHa__ %.

6. MonsipHasti KOHIIEHTpaIKs SKBUBaJeHTOB cynbdara Menu (1) (CuSO4) B pacTBOpE, MOTY-4€HHOM pacTBopeHueM 12,5 T MemHOro

kynopoca (CuSO4*5H20) B 100 M Boas! (M3MEeHEHHEM 00bEMa P PACTBOPEHHUHN TBEPJIOTO BEIIECTBA MPEHEOPEYb),

paBHa MOJB/T.

JlabopatopHas pabota "T"anpBanndeckuii aneMenT. Kopposwus. dnekrponns".
Bompocs! st 3ammTs! 1a00paTopHO paboTHI:
1. OOBsicHUTE, KaKOH SMEKTPOJ B ONBITE | SBISETCS KATOIOM, & KaKOil — aHOJIOM.
2. [ToyueMy U3MEHWIICS LIBET PACTBOPA B KATOAHOM U aHOJHOM IPOCTPAHCTBE IEKTPOJIM3Epa B ONbITax 2 U 3?
3. Kakue a1ekTpoibl Ha3bIBalOTCSI MHEPTHBIMU? M3 KaKuX MaTepuanoB OHU U3TOTaBJIUBAIOTCS?
4. Ha xakoM 31IeKTpoJie B ombITe 4 mosBiseTcs Oypslil Hanet? UTo 310 3a BemecTBo?
5. O0BsACHATE, HCHIONB3YsI PE3YJIBTATHI OIBITA 5, KaK MPOTEKAET AEKTPOIIU3 C PACTBOPUMBIM aHO-IO0M.
KoHTposbHbIE BONPOCH! 111 CAMOIIPOBEPKHU:
1. Kakoii npoliecc Ha3bIBACTCA IEKTPOIU30OM?
2. Kakoii a1eKTpo]] IpH ANIEKTPOTIN3E HA3bIBAETCS KaTOJIOM, a KaKOi — aHOJoM?
3. UeM OTIMYAIOTCS IPOLIECCHI AIEKTPOJIN3a, IPOTEKAIOLINE B pACTBOPE U pacIlIaBe IEKTPoauTa?
4. Kakue BemecTBa MOI'yT BOCCTaHABIIMBAThCsI HA KaTtone?
5. Kakue BemiecTBa MOTYT OKUCIIATHCS Ha aHOAE?

Paznen 3. Metasuibl

JlabopaTopHas pabota "XuMHUeCKHe CBOMCTBA METAIIOB"
1. {aiiTe Ha3BaHUS MPOAYKTOB B3aUMOAEHCTBHS METAIIOB € XJIOPOM, a30TOM, KPEMHHUEM, BOJIOPO-10M, CEPOit, pochopom,
YIIEPOJOM.
2. VKaxuTe OKMCIUTENb U BOCCTAHOBUTEIb B PEAKIIMK MarHusi ¢ KUCJIOTOM U IIEJI0UbI0?
3. Kaxue cBoiicTBa NPOSABISIOT ATIOMUHUHN U €T0 TUAPOKCH] IIPU B3aUMOICHCTBUH C CEPHON KUC-JIOTON M THAPOKCHIOM HATpHs?
4. Kakue cBoiictBa nposiBisitot xxene30 (I11) u ero ruppokcu mpu B3aMMOJCHCTBUM C CEPHON KUC-JIOTON M THAPOKCUIOM HATpHs?
5. IlpuBenTe peaknum, IMOATBEPKAAIOIINE aM(OTepHBIe CBOWCTBA IIMHKA U €r0 THIPOKCH/A.

KoHTposbHbIE BOIIPOCH! I CAMOIIPOBEPKU:
1. HaniucaTh ypaBHEHHUs peakMii B3aMMOJSHCTBUS YKa3aHHBIX METAJJIOB C BOJOW MJIM BOAHBIM PAaCTBOPOM CHIIBHOI'O OCHOBAHHUSI.
PaccraButh cTexmoMeTpryeckre K03 GHIMEHTH METOIOM JIEKTPOHHOTO OanaHca.
Ca+H20 —, Al + NaOH —, K + H20 —, Zn + NaOH —, Sn + KOH —, Be + NaOH —, Sn + NaOH —, Be + KOH —, Cr +
NaOH —, Al + KOH —, Zn + KOH —.
2. HanucaTb ypaBHEHHUs peaKL1il B3aUMOJICHCTBUS YKa3aHHBIX METAJIOB C KUCJIOTaMH IIPU KOM-HaTHOM TeMIlepaType WK Ipu
HarpeBaHuU. PaccTaBUTh CTeXHOMETpHYECKUE KOIPPHUITMEHTH ME-TOIOM 3JIEKTPOHHOTO OajlaHca.
Fe + HNO3(pa36.) —, Cr + H2SO04(pa36.) —, Fe + HNO3(kon.) (t) —, Ni + H2SO4(konm.) (t) —, Ca + H2SO4(koH1.) (t) —, Mn
+ H2S04 (kon1.) —,
Fe + H2SO4 (ko) (t) —, Ni + HNO3 (pa36.) —, Al + HNO3 (ou. pa36.) —, Mn + HNO3 (pa36.) —, Cu + HNO3(koHi1.) (t) —,
Cu + HNO3(pa36.) —
3. HanmcaTh ypaBHEHHUS peakIii B3aMMOICHCTBHS YKa3aHHBIX METAJLIOB C BOAHBIM pacTBOPOM coiu. PaccTaButh
CTEXHOMETPHYCCKUE KOIPPHUIUCHTHI METOJIOM JIEKTPOHHOTO OaaHca.
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. CocTaBUTH NEKTPOHHBIN OajJaHC U pacCTaBUTh CTEXUOMETPHUECKUE KOA(D(UIIMEHTHI B HUXKE-TTPUBECHHBIX PEaKIUsX:
1) KMnO4 + KCl1 + H2S04 = CI2 + MnS0O4 + 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 + K2S04 + S + H20;
8) K2Cr207 + SO2 + H2504 = Cr2(S0O4)3 + K2S0O4 + H20; 9) K2Cr207 + KI + H2S04 = Cr2(504)3 + K2504 + 12 + H20;
10) KMnO4 + HC1 = CI21 + MnCI2 + KCl1 + H20.

Pasnen 4. Ananutudeckass XUMHUS
JlabopatopHas padota "MeToIbl aHATUTUIECKON XUMUHN"
Bomnpock! utst 3a1MThI JTaO0paTOPHOH paboThL:
1. Kakoii anains Ha3bIBalOT KaueCTBEHHBIM? B uem 3akiarouaeTcs ero 3amada?
2. Yto Takoe aHanuTH4Yeckuil curHan? IIpuBenure npumMepsl aHATUTUYECKOTO CUTHAA.
3. Kakyto peakuuio Ha3blBalOT aHAINTUYECKON ?
4. Kaxkoe sBIeHHE MOXXHO HAaOJIIOAATh IPH BHECEHHUH B IUTaMs Ta30BON TOPEJIKH COSTUHEHHH HEKOTOPHIX MeTauioB? Kak 3to
SIBIICHHE MOXET OBbITh HCIIOJIb30BaHO B KAYECTBEHHOM aHanu3e?




5. HanumuTe XxapakTepHble peakLuy KATHOHOB U AHUOHOB.
KoHTposbHBIE BOIIPOCHI JIJIs1 CAMOIIPOBEPKHU:
1. TlpakTryeckoe 3HAUCHHE METOIOB XUMHUYCCKON HICHTUUKAINU. KauecTBEeHHBIN 1 KOTMYCCTBCHHBIH aHAIIH3.
2. [IpuMepbl METOOB XUMHUECKO0, (PU3UKO-XUMUYECKOTO U (PU3UIECKOTO aHATTN3A.
3. AHAJIUTHYECKHUII CHUI'HAJ U €TI0 BUJBI.
4. CnexTpaiabHble METObI aHATN3A.
5. DIEKTPOXUMUYECKUE METO/IbI AaHAJIN3A.

Pa3nen 5. BeicokoMosieKyIspHbIE COEIMHEHUS
JlabopaTopHas pabota "CBolcTBa MOTMMEPOB" (IUCKYCCHS ¢ TEKYIIIUM KOHTPOJIEM)
Bompocs! muist 3ammTs! 1a00paTopHON paboTHI:
1. 'maBHBIE pa3nuuus B CBOMCTBAX OPraHUYECKUX U HEOPraHUIECKUX MOJMMEPOB. Kak 9T0 CBsI3aHO C UX CTPOCHUEM.
2. Metozpl OTy4eHHs! TOJUMEPOB.
3. [IpuBeauTe pUMeEpH 3aBUCUMOCTH CBOWCTB OT COCTaBa U CTPYKTYPHI IIOJTUMEPOB.
4. Ha3oBuTe BaxXHBbIE 001aCTH MPAKTUUECKOTO UCIIONB30BaHHS OJIMMEPOB B MPOU3BOJICTBE. B Kakux 001acTIX MalTHHOCTPOCHHS U
TPaHCHOPTA OHU UMEIOT ITPEUMYIIECTBA 10 CPABHEHHUIO C METaJIIaMu?
5. Hanbosee BaxxHbIe OMOTIONTUMEPEI.
6. ITomuMepHBIE CMOJIBI U HICIIOIB30BAaHNE B KAUSCTBE aATE3UBOB U B IPYTHX 00JIACTAX.
KoHTposbHbBIE BONPOCH 111 CAMOTIIPOBEPKH:
1. Yro Ha3bIBaeTCS MOIMMEPOM?
2. HatypanbHbIH KaydyK MpeAcTaBiseT coO0H moImMep, MOHOMEPOM KOTOPOTO SIBIISCTCH. .
3. HazoBute nonumep, KOTOPOMY COOTBETCTBYET (hopMyiia
4. Heopranu4eckoi KHUCJIOTOM, UMEIOIICH MOJIMMEPHOE CTPOCHHE, SIBIISCTCA. .
1) yronpHas; 2) kpeMHHeBasi; 3) cepHHCTas; 4) XJIopHas.
5. K cuHTeTHUECKMM OPraHMYECKUM MTOJIMMEpaM OTHOCHTCHL...
1) nporenn; 2) teduon; 3) uemtronosa; 4) kpaxmail.
6. HuskoMouieKyJIsIpHOE BEIECTBO, 10CIEA0BATEIbHBIM IPUCOETMHEHUEM MOJIEKYJI KOTOPOTo 00pa3yeTcst MaKpoOMOJIEKyJia
MOJIAMepa, Ha3bIBACTCA. ..
1) moroMepoM; 2) mumepoM; 3) oauromepoMm; 4) 3IeMEHTapHBIM 3BEHOM.
7. CHHTETHYECKUM ITOJIUMEPOM SIBIISETCSL. ..
1) Genok; 2) kpaxmai, 3) HeTo03a; 4) MOJTUCTUPOIT

II. ®onx TecTOBBIX 3a1aHM 0 XMMUHU BusyanbHoii ctyauu tectupoBanus (VTS) ans KOHTPoIst yueOHbIX TOCTHKEHUI
00yJaroImuxcs Mo OCHOBHBIM pasjenaM Auciuruiuabl. Comepxut 500 3aganuii.

6.2. TeMbl NCbMEHHBIX padoT

KontponbHas paboTa (1o BapuaHtam).

ITpumepsl 3aaHui OJHOTO U3 BAPHAHTOB.
1. Meiubsk o6pa3yeT ABa OKCHJa, U3 KOTOPBIX OAMH colIepkuT 65,2% (Mmacc.) As, a npyroit 75,7% (macc.) As. Onpenenuts
SKBHBAJIECHTHBIE MACChI MBIIIbSAKA B 000UX CIydasX.
2. HammcaTb (opMyJIBl aHTHAPHUIOB yKa3aHHBIX KuciaoT: H2S04; H3BO3 ; H4P207 ; HOCL; HMnO4 .
3. CKOIBbKO 3HAUEHHIT MATHUTHOTO KBAHTOBOTO YHCJIA BO3MOXKHO AJIS JJICKTPOHOB SHEPTeTHUE-CKOT0 IOLyPOBHS, OPOHTAIBHOE
KBaHTOBOE YHCJIO KoTtoporo 1 =22 [ =3?
4. CoctaBuTb 371eKTpOHHO-Tpadudeckue cxembl noHOB Fe2+ n Fe3+. UeM MOXHO 00BSICHUTD 0CO-0YI0 yCTOHYMBOCTD 3JIEKTPOHHOM
KoH(Urypauu nona Fe3+?
5. IIpu coenunennu 2,1 r xenesa ¢ cepoif Beraenunocs 3,77 k/lx. PaccuntaTs Temnory o6pa3o-BaHHS CylIb(UAa XKeesa.
6. HaiiTu 3Ha4eHHe KOHCTAaHTBI CKOPOCTH peakiuu A + B — > AB, ecnu Iipu KOHIEHTpalusx BemecTs A u B, paBHbIX
cootBerctBeHHO 0,05 1 0,01 MOJB/1, CKOPOCTH peakiiu paBHa 5 ¢ 10-5 Moib/(J1-MHUH).
7. HaiiTu MaccoBYIO JIOJIIO TIIFOKO3bL B pacTBOpe, coaepskaiieM 280 r Boasl ¥ 40 T IIIIOKO3bL.
8. Haiiti maccy NaNO3 , neobxoaumyto juis npurotoienus 300 ma 0,2 M pactopa.
9. Yemy paBHO ocMoTHueckoe nasienue 0,5 M pactBopa riroko3st COH1206 npu 25°C?
10. Harmcats B MOHHO-MOJEKYJISIPHOM (hopMe ypaBHEHUS peakiyii, IPUBOIIIINX K 00pa30BaHHUIO MaJIOPaCTBOPHMBIX OCAJKOB MIIH
ra3os: a) Pb(NO3)2 +KI; 6) NiCI2 + H2S; B) K2CO3 + HC1; r) CuSO4 + NaOH; n) CaCO3 +HC1; e) Na2SO3 +H2S04 ; x)
AlBr3 +AgNO3 .
11. CocTaBuTh ypaBHEHHMS MPOIIECCOB, MPOTEKAIONIHX MpH 1ekTpoinie paciuiaBoB NaOH n NiC12 ¢ HHepTHBIMH 3J1€KTpOJaMHu.

6.3. ®OH/1 OLICHOYHBIX CPEACTB

I. Bonpocsl k 5K3aMeHy
Pazgen 1. OGmast u HeopraHu4IecKast XUMHS
1.1. Xumus Kak pazaen ecTeCTBO3HAHMS. 3HaUeHHE XUMUHU B U3YUEHUH MIPUPOJIBI U Pa3BUTUU TEXHUKH.
1.2. OcHOBHBIE KJIacChl Heopranmdeckux coenuHennii. Okcuapl. OcHoBanus. Kucnotel. Cosmn. X coctaB u ctpoenne. Criocoob
noaydeHust. XUMUUECKUE CBOICTBA.
1.3. BonHOBBIE CBOICTBA MaTepUANBHBIX YacTUll. YpaBHeHHE Ae bpoiiss. OCHOBHBIE NOJ0KEHUS KBAHTOBOM MeXaHUKU. MoJienb
3JIeKTPOHHOTO 00aka. [IpuHnun HeonpenenenHoctH I eiizenoepra.
1.4. KBaHTOBBIC YHCiIa. DIEKTPOHHBIE 000JIOYKH aTOMOB. S-, pP-, d-, f-2IeMeHTBI
1.5. ITpuHIMIIBI 2JIEKTPOHHOI'O CTPOECHUS AaTOMOB.
1.6. ITepuoanueckuii 3akoH [I.11. MenaeneeBa. Ctpoenue [lepuonuueckoii cuctemsl. Mi3MeHeHHe CBOMCTB 3JIEMEHTOB B IEPHOAAX,
rpynnax. 3naueHue [lepuoguueckoro 3akoHa.
1.7. IIpuunHbEI BOZHUKHOBEHUS CBSI3U B MOJIEKyJle. Buabl xumuueckoi cBsi3u. BaaeHTHOCTD.




1.8. ITapameTpbl XUMHYECKOH CBSI3H (JUIMHA CBSI3H, SHEPTUs, BaJICHTHbIE yIiibl). KoBaneHTHas xumudeckas cBa3b. CBoiicTBa CBA3M.
1.9. Nonnas cBs3b. CTpyKTypa HOHHBIX coefuHenuit (Ha mpumepe NaBr, CaCl2).
1.10. Teopus snekTponuTHYecKoi nucconnanuy. [Ipnanna snekTpoiauTHdeckoi auccormanmu. CreneHs auccoruanui. CHiIbHbIE
U c1a0BbIe YIEKTPOIUTHL
1.11. CocTosiHME CHUIIBHBIX JIEKTPOJIMTOB B pacTBope. KoHcTaHTa qucconmanum ciaaldbix aeKkTpoauToB [IponsBenenne
PacTBOPUMOCTH.
1.12. DnexTponuTHYecKas JUCCoIranus Boasl. VloHHOe mpon3BeaeHue Boabl. BonopomHsrii nokasarens. Hmukatopsl. bydepHsie
PacTBOPEI.
1.13. Tuaponus coneit. Tunsl rugponuza. . Crenens ruaponnsa. KoHcTanra rugponusa.
1.14. OxucaUTET HO-BOCCTAHOBUTENIbHBIE peakiiui. CTerneHb OKUCIIeHus. BaxkHeline OKUCINTENN U BOCCTAHOBUTEIH.
Cocrasnenne ypasaeanit OBP metonom snexrpornoro 6ananca. Tuner OBP. Hampasnenue peaxmum.
Pasgen 2. usznueckast U KOUIOUIHAS XUMHUS
2.1. Xumuyeckas TepMoMHAMuKa. TepMoJuHaAMIUECKHUE TapaMeTpbl. BHyTpeHHsIs sHeprus, TemnoTa, padora. TemnoBoil addext
XUMHUYECKON pPEeaKInu.
2.2. IlepBblif 3aK0H TePMOANHAMUKH. DHTANbNNUs. M3MeHeHNE SHTAIBIINY 9K30- U 3HA0TepMHuUeckux peaknuil. 3axon I'.1. T'ecca.
CrencTsus U3 HETO.
2.3. IlonsTHe 00 3HTpONHH. MI3MeHeHHe SHTPOIHH ITPH XUMHIECKIX Peaknuax u (pa30BBIX mepexonax. Bropoii 3akoH
TEePMOANHAMUKH.
2.4. Xumnueckast KUHETHKA. | oMOTreHHbIe U reTeporeHHble cucTeMbl. CKOpocTh peakiuu. OaKkTopsl, BIUSIONE Ha CKOPOCTh
TOMOT€HHOM U FeTepOreHHO peakitu.
2.5. 3aKkoH JeHCTBYIONNX Macc. Bimsane Temriepatypsl Ha ckopocTh peakimu. [Ipasmno Bart-T'odda. KatammzaTtopsr.
2.6. O6paTuMble ¥ HeOOpaTUMbIE peakuu. XuMHueckoe paBHoBecue. KoHcTanTa paBHOBecus. HanpasieHue cMelneHus
paBuoBecwust. [Ipunnun Jle-1llaTense.
2.7. Tloustre cucteMsl, Ga3nl. DazoBbie paBHOBecHs. Pa30BbIe IepeXxoabl (Ha mpuMepe Bobl). CopOIIMOHHEIC TTPOIIECCHI.
[Ipumenenne copbenToB. IloBepXHOCTHO-aKTHUBHEIE BemecTBa. [Ipumenenue ITAB.
2.8. ducnepcHbie cucteMbl. Knaccuduxanus nucnepcHbix cucteM. Komnonanoe cocrosinue BemecTsa. CTeneHb JUCTIEPCHOCTH.
Komonnnsie pactBopsl. CBOMCTBA, MONTyYECHHE.
2.9. PactBopsl. McturHBIE pacTBOpEL. CIIOCOOB! BRIpaKEeHH KOHIIGHTpauy pacTBopoB. OOpa3oBaHHe pacTBOPOB. SIBIEHUS,
HaOJroaeMble Ipu 00pa3oBaHUM PacTBOPOB. PactBopuMocTs. THITEI pacTBOPOB.
2.10. CaoiicTBa pacTBOPOB HEANEKTPOIUTOB. MaeanbHblil pacTBop. [lapnenue napa Haj pacTBopoM. 3akoHbl Payns.. Ocmoc.
OcMoTHYIecKOe TaBiCHHUE.
2.11. PactBops! anekrponuToB. OTKIOHEHHS OT 3aK0HOB Payist u Bant-I'odda. M3oTornueckuii kodddurmenT.
2.12. DnexTpoXUMHYECKHE MPOLeCChl. DNEeKTPOAHBINA MoTeHuuan. CTaHAapTHBINA dJEKTPOAHBIN noTeHnuan. YpaBHenue Heprera.
2.13. TanpBann4eckue neMeHTsl. DneMenT Jannaa-SAxoou. 3/1C ranpBaHHYECKOro 1eMeHTa. XUMHIECKHE HCTOYHUKH TOKA.
T'anpBaHKMYECKHE 3TEMEHTBI. AKKyMYJISATOPBL. TOIIIMBHBIE 3JIEMEHTBL.
2.14. CyuiHocTh AMEeKTponu3a. AHOTHBIE U KATOAHBIE IPOIECCHl. DIEKTPOIN3 PACIIABOB, HIEKTPOIN3 PACTBOPOB. DIIEKTPOIU3 C
PacTBOPUMBIM U HEPACTBOPHMBIM aHoJ0M. 3akoHbl Dapanes. [IpuMeHeHue aneKTpoIu3a.
2.15. OCHOBHBIE BHJIBI KOPPO3HH METAJUIOB. DIEKTPOXUMUYECKast KOPPO3Hs METAIIIOB. METOBI 3alUTH METAIIOB OT KOPPO3HH.
Pasnen 3. Merannbl
3.1. Metannsl. MeTanuueckas CBs3b.
3.2 ®usnyeckue, XMMUYECKHE CBOIICTBA METAJIOB (OTHOILIEHUE METAIIOB K BOJE, KHCI0TaM, IIEI04YaMm).
3.3. CrtocoObI MOTyYeHHST METAIIIOB.
3.4 Ilpuponaa »IeKTPONPOBOIHOCTH.
Pasnen 4. AHanutnueckast XUMUS
4.1. Xumuueckas uaeHTH(rKanys. KauecTBeHHBIH KOTMIECTBEHHBIH aHaMn3. XUMHIECKUH, PU3NKO-XUMHUICCKUH 1 (pU3NIecKi
ananm3. CreKkTpaibHbIe HNEKTPOXUMIUECKAE METO/IbI aHAIN3A.
Pasnen 5. BeicokoMoIeKyIsIpHBIE COETMHEHUS
5.1. omumepst. Kiaccudukanys. Merozs! noiydeHust. 3aBUCUMOCT CBOHCTB OT COCTaBa U CTPYKTYpbl nosnuMepoB. [TonuMepHsie
cMOIbl, KayuyKku. CBoiicTBa, IPUMEHEHHUE.

II. TecToBEIe 3ananus

®DoHJT TECTOBBIX 33JaHUN COAECPKUT 556 BONPOCOB I10 pa3jesam:
— cTpoeHue aToma u [leproanyeckast cucTeMa;

— XUMHUUECKasl CBSI3b U CTPOCHHUE BEIIECTBA,;

— KJIaCChl HEOPTaHUYECKUX COEMHEHUH;

— CTIOCOOBI BBIPOKEHHS COCTaBa pacTBOpa;

— paBHOBECHE B PacTBOpPaX dEKTPOJIUTOB;

— OKHCJIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIINH;

— OCHOBBI XUMHYECKON TEPMOJTNHAMHKH;

— XMMHYECKas KHHETHKA M KaTaju3;

— XUMHUUYECKOE PaBHOBECHE; ;

— o0Iue cBOMCTBa PacTBOPOB

— BIIEKTPOXUMHUYECKHE TIporiecchl. ['anpBannueckuit anemeHT. Koppos3us metamios;
— JIEKTPOXUMHUIECKUE TPOLECCHI. DIEKTPOIH3;

— JIMCTIEPCHBIC CUCTEMBI;

— TIOBEPXHOCTHBIC SIBJICHUS U a7COPOIIHS;

— TEOPETHYECKHE OCHOBBI AaHATUTHYECKON XUMHUH;

— Ka4eCTBEHHBIA XMMHUYECKUH aHAJIN3;




— KOJIMYECTBEHHBIN XUMHUECKUM aHAIU3;

— (DU3UKO-XUMHUYUECKUE U (PU3UIECKUE METO Il AaHAIIN3A;
— OpraHMYEeCcKHEe U HEOPTaHUYECKHE MTOIMMEPHI;

— METO/IbI MTOJTyYEHUS IIOJTUMEPOB;

— CTPOEHHE U CBOMCTBA MOJIUMEPOB.

6.4. IlepeyeHb BUIOB OIEHOYHBIX CPEACTB

Bomnpocs! u 3a1aHus A1 TEKYLIETr0 KOHTPOIS.

KonTtponbHast padora.

@DoHJT TECTOBEIX 3aJaHUH 10 XUMHH BusyansHol ctyaun Tectuposanust (VTS)
Bonpocs! k 5k3aMeHy

7. YA4EBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MO YJIS)

7.1. PekomeHnayemas JiuTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, 3arnaBue W3narenscTBO, Komn-Bo On1. angpec
JI1. | KopoBun OOmas xumus: Y4eOHUK JUIS By30B Mocksa: 15
1 |H.B. Bricmiag mkona,
2007
JI1. | KopoBun OO6mas xumust: Y4eOHUK IS By30B Mockga: 49
2 [H.B. Bricmas mxona,
2002
JI1. [Tnunka HJL | OOmast xuMust: y4eOHHUK J1s Mocksa: FOpaiir, 99
3 6akaaBpoB 2014
7.1.2. Jlono/iHUTEIbHAS JIUTEPATYPA
ABTODHI, 3arnaBue UznarensctBo, | Komn-Bo D11 azmpec
JI2. | Tnuaka HJL., |3amaun v ynpakHeHHS 10 001 Mockga: FOpaiir, 20
1 |TlomkoB B.A. | xumuu: yaeOHO-TIpakTHUecKoe mocodue |2015
JI2. | Bapnansu Xumnst: nabopaTopHsIil mpakTukyMm mist | bparck: BpIl'Y, 55
2 [MA, TEXHUYECKUX HaTpaBieHUH moarotosku |2015
Jlanuna C.®. |akagemuueckoro 6akanaBpuaTa
7.1.3. MeTonnueckue pa3padoTku
ABTODHI, 3arinaBue H3parenscTBoO, Koi-Bo On1. anmpec
JI3. | Bapnausiu Xumusi: JIabopaTOpHBIN IPAKTUKYM Bparck: bpl'Y, 195
1 |MA, 2010
Jlammua C.@.,
Kocmauescka
a H.ITL.,
Honckas T.A.
JI3. [Pycuna O.b. | Xumusa: Meronuueckue ykazaHus JUis Bbparck: bpI'VY, 80
2 MIOJITOTOBKH CTYJIEHTOB K TEKYLIEMY U 2011
HUTOTOBOMY KOHTPOJIIO
JI3. | Pycuna O.b. | Xumus: Meroguveckue ykazanus Iis Bparck: bpl'Y, 132
3 IIOATOTOBKHU CTYJECHTOB K TEKYIEMY U 2012
HUTOTOBOMY KOHTPOJIIO
JI3. | Bapdonomee |I[lomumepsl: meToguueckue ykazanus k| bparck: bpl'Y, 18
4 |BAA. BBITOJTHEHHIO JTabopaTopHON pabOThI U 2016
K CaMOCTOSITEIbHOH paboTe

7.2. IlepeueHsb pecypcoB HH(POPMALHOHHO-TeIeKOMMYHUKAIMOHHOI ceTn "UHTepHeT"

31 |Ilopran ¢pyHAaMEHTAIBHOTO XUMHIECKOTO
obpasoBanus Poccun

http://www.chemnet.ru

92 | Xumus Aist BCeX: MILTIOCTPUPOBAHHBIE MATEPHATIBI IO
o0111eii, OpraHNIecKoil 1 HEOPraHUIECKOH XUMUN

http://school-sector.relarn.ru/nsm/

23 | BuptyansHast Xumudeckas [1lkona http://him-school.ru

D4 | CnoBapb TepMHUHOB 00pa30BaTeIbHOTO caiiTa OCHOBBI
XUMHUH

http://www.hemi.nsu.ru/slovar.htm

35 | Kypc obuielt n HeopraHHIeCKOH XUMHUH. Y 4eOHbIC http://www.chem.msu.ru/rus/teaching/zagorskii2/video/welcome.h
BHJleOMaTepHalIbl tml

26 | «XuUMHK» - CAUT O XUMHH http://www. xumuk.ru/

37 | OHnaiiH-CIpaBOYHHUK XUMHUYECKUX 3JIEMEHTOB http://webelements.narod.ru/
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7.3.1 IlepevyeHb NporpaMMHOro odecneyeHust




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 | Aii-Jloroc

7.3.2 llepeyenb NHGOPMALNOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | U3patensctBO "JlaHb" 3MEeKTpOHHO-OMOIMOTEUHAS CHCTEMA

7.3.2.2 | UadopmarmonHas cucrema "EnmHoe 0KHO HocTyma K 00pa3oBaTelbHBIM pecypcam”

7.3.2.3 | OnexrpoHHas 6ubmmorexa bpI'Y

7.3.2.4 | DnekTpoHHBIH KaTajor ouodanoTeku bpl'y

7.3.2.5 | «YHuBepcuTeTcKas oubnuoreka online»

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTLIJITUHBI (MO YJIS)

Aynuropus

Hasnauenue

OcHaleHue ay TMTOpUN

Bun 3amsatus

2420

JlaGopartopus o6ieit
Heopranudeckoi xumuu Nel

OcHOBHOE 000pyI0BaHKE:

- CToNT XUMUYECKUI;

- llIxad) BBITSKHOM;

- MydenbHas neys.

JlonoHATEIBHO:

-MeJIoBas J0cKa - 1 mmiT.

VyeOHast MmeOenb:

- KOMILIEKT MeOe (0CaIouHbIX MeCT) - 26 IT.;

- KOMILIEKT Mebelu (0CalouHbIX MECT) JUIsl TpenojaBatens — 1 mrT.;

JIa6

2422

JlaGopartopus oGeit
HeopraHnyeckon xuMuu No2

OcHOBHOE 000pyI0BaHHE:

- CTOJT XUMUYECKUI;

- [llkad BBITSKHOM;

- llIxa¢ cymmnbHBINH;

- Becst BJIA-200M;

- Becwr BJIKT-500M.

JIOTIOTHUTENBHO:

-MeJoBasi TIocka — 1 mT.

YueOHas meberb:

- KOMILIEKT Mebenu (0CaouHbIX MecT) — 22 IIT.;
- KOMILIEKT Mebeli (oCaouHbIX MECT) U1l TpenojaBatens — | miT.;

JIa6

1349

VYueGHast ay TuTOpus
(AMCIIIICHHBIN KJ1acc)

OcHOBHOE 000pyI0BaHNE:

- nHTepaktiBHas 1ocka SMARTBoard 6801 co BcTpoeHHBIM
npoektopoM Unifi 35 (nuar.77"/195,6 cm) - 1 mr.

- M®VY Canon LaserBase MF3228 - 1 mt.

- moruTop TFT 19 LG1953S-SF: 15 mr.

- cucteMHbIi 0ok P4-640, 1945gz, 2*¥256Mb, 200Gb, Ccombo, FDD,
ATX 350W, kb/mous: - 10 .

- ckanep CANOSCAN LIDE220 - 1 mrT.

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

- cuctemublii 610k CPU 5000/RAM 2Gb/HDD: 15 .
JlonoHUTEIBHO:

- MapKepHas JIocka- 1 mr.

Y4eOHas MeOeb:

- KOMIUIEKT Mebemnn (mocafoyHsix MecT/APM) - 41/25 mwiT.;

- KOMIUIEKT Mebenu (rmocagouHbix Mect/APM) ot mpenoaBatens - 1
LIT.

(cuctemusIit 6ok P4-640, 1945gz, 2*256Mb, 200Gb, Ccombo, FDD,
ATX 350W, kb/mous + morutop TFT 19 LG1953S-SF 1 mur.)

Cp

2201

YuTaNbHBIN 321 Nel

Komrutekt mebenu (mocagouHbIX MECT)

Cremnaxu

Kommexr mebenu (mocanoyHbIX MECT) A OHOInoTeKaps
BrictaBouHbIC IKa(BI

K i5-2500/H67/4Gb (mornTop TFT19 Samsung) (10mrT.);
npunTrep HP Laser Jet P2055D (1mt.)

Cp

2416

VYuebnas ayauropus

MenoBas gocka - 1 mT.

VyeOuas mebenb:

- KOMIUIEKT MeOeld (0CaI0ouHbIX MecT) — 44 mT.;

- KOMIUIEKT Me0Oenu (II0CagouHbIX MeCT) Al mpenoaaBatess — | ImT.

Jlex

2416

VYueGHast ayauTopHs

Menosas gocka - 1 mrT.

VYueOHas Meberb:

- KOMIUIEKT MeOesu (IocaouHbIX MecT) — 44 mT.;

- KOMILIEKT MeOenH (II0caIouHbIX MecT) [Tl IpenofaBatens — 1 mrT.

3auér

9. METOANYECKHUE YKAZAHUA JJISA OBYYAIOIIINXCA 110 OCBOEHHIO UCIUITJIMHBI (MO YJIA)

OCBOCHHE TUCITUILUTHHBI « XAMUS IIPOBOAUTCA B (I)OpMC CJICOYIOIIUX BUI0OB y‘Ie6HHX 3aHATHI: JICKIIUH, na60paT0pHLIe u




KOHTPOJIbHBIE PabOTHI, CAMOCTOATEIbHAS PaboTa U SK3aMeH. MeToandecKre peKOMEHIANH K HUM 0a3upyIOTCs Ha CIeTYIOMUX
TpeOOBaHUAX, PEKOMEHIAIINAX:

a) 3ajava JISKIMH — JaTh CTYACHTaM COBPEMEHHEIE, [IEJIOCTHEIE, B3aNMOCBSI3aHHBIE 3HAHH, YPOBEHb KOTOPHIX ONPEICIIeTCS
KOHKPETHOH TeMoii. B xoze nekiim-0ecens! U JIEKIMN-TUCKYCCUU CTYACHTHI SIBIIAIOTCS aKTUBHBIMU YYaCTHHKAMH MIPOLIECCa,
UCTIONB3YIOTCS Pa3IMIHbIE CTETIEHH BOBICUEHHOCTHU CIIyIIaTeNel JeKIUH U pa3lInyHble BApHaHTBI OOPaTHON CBSI3H.
AKIEHTHPYETCSl BHUMaHHE Ha IEPBOOYEPEHBIX TEOPETUYECKUX MOJOXKEHHUAX U TPYAHBIX A1 HOHUMaHUs Bonpocax. s
(hopMHpOBaHUS y CTYAEHTOB HHTEPECa K IPEAMETY, Pa3BUTHSA CAaMOCTOSTEIIFHOTO TBOPYECKOTO MBIIUICHHS B XO/1€ JICKIINH ¢ 00enX
CTOPOH 3aJaf0TCs BOMpOocCH!. [IpuBoAsTCS akTyanbHbIE IPHUMEpBI OIH3kKe Oyaymel npodecCHOHAIBHOM NeaTeTbHOCTH U/ HITH
HaXOSIIMECs HA COBPEMEHHOM YPOBHE HayKH M TeXHUKHU. CTyA€HThI NOJKHBI BUJETh CBA3b JIEKIIMOHHOTO MaTepuaa ¢ paHee
paccMOTPEHHOH TeopueH U cofep kaHreM Ja00paTOpHBIX paboT. Bo3MokeH BapHaHT JEKIUH B X0JI¢ KOTOPOH CTyIeHTaM
HpeAIaraloTcs HeOOoIbIIMe 3aJaHUs U1 CAMOKOHTPOJIS, OIICHKY MOHUMAaHHS MaTepHaia i ero 3aKpeIlICHHUS.

6) Xumus — Hayka 3KCcIepuMeHTanbHas. s riryb0Koro u3ydeHus JUCUUILTHHBL CTyIeHTaM He00XOIUMO BBITOIHUTD
1abopaTopHbIA NpakTHKyM. OJHUM U3 00s13aTeNbHbBIX TPeOOBaHUI IIPH BBINOJIHEHUH JIAOOPATOPHBIX pabOT SABIISETCS aKTHBHAS
CaMOCTOSATENbHAS padoTa CTyIeHTA. Y CIIENTHOE BEIIIOITHEHHE OTIBITOB 3aBICHT OT YMEHHH 00YyJaIOIIMXCS [IeJIeco00pa3Ho
COCAMHSATH YMCTBCHHBIC U (pU3NYECKUE AEHCTBU, a 9TO, B COI0 OUepe b, CBSA3aHO C Pa3BUTHEM HABBIKOB [0 TEXHUKE XUMHUIECKOTO
9KCIIEpPUMEHTA. Y4eOHbIe 1abopaTopHble pabOThI B OOJIBIIMHCTBE CIIy4aeB MPEICTaBISIOT COO0H pabOThI HCCIIEI0BATEILCKOTO
Xapakrepa ¢ pa300poM KOHKPETHBIX 3a/1a9 M TEKYIIIM KOHTposreM. K BBITOTHeHHTO 1a00paTOpHOIT pabOTHI JOITYCKArOTCS
CTYZCHTHI, H3yUYHBIIHE TEOPETHUECCKUE CBEACHUS, COJIepKaHue JIabopaTOPHOH pabOoTEI, XOA MPOBEAEHHS IKCIICPIMEHTOB U
UMEIOIINE COOTBETCTBYIOIIHUE 3aKCU B TeTpaau. O0g3aTeIbHBIM SBISIETCS] O3HAKOMIICHHE C MPaBHIAMU TEXHUKU O0€30MacHOCTH,
3HaHUE CBOMCTB MCIOJIL3YEMBIX PEakTHBOB. [Ipy BEIONHEHNN J1a00paTOPHBIX pabOT BCEe HAOMIOACHHUS CTYICHTHI 3aIIUCHIBAIOT B
nabopaTopHbI kypHaIL. [Tociie SKCIIepUMEHTAEHOM YaCcTH 00CYKIAI0TCS pe3yIbTAThI ONBITOB, 3aITUCHIBAIOTCS YPaBHEHHUS
peakiuii. BeimonHeHne 3a1aHUI TEOPETUIECKOTO M MPAKTUYECKOT0 XapakTepa (YpaBHEHHUs peakiuii, pacdeTsl, rpadukin)
HalleJIeHHOe Ha 3Q(QEKTUBHYIO OTPaOOTKY 3HAHUI CTYJICHTOB, @ OTBETHI HA BOIIPOCHI 110 PE3YJIbTaTaM paboThl, IIO3BOJISIOT CTY/ICHTY
MPOKOHTPOJIMPOBATh YCBOSHHE UM M3ydaeMoro Marepruana. ComepxaHue oTuéra 1mo 1adopaTopHOil paboTe: Ha3BaHHE, IeNb
paboTHI, KpaTKHEe TEOpPEeTHIECKUE CBENCHHMS (2 CTp.), BKIIOYAIONINE OCHOBHBIC IIOHATHS U ONIPEeTICHNUS, 3aKOHBI, KIIACCU(PHUKAIIN
XMMHYECKHX CBOUCTB, peaKLuil U T.II., SKCIIEpUMEHTAIbHAasl 9acTh, BKIIOUAIONasi HA3BaHUE U ONKMCAHUE OIBITOB, ypaBHEHHS
peakuuii, mpu HeoOXOJUMOCTH PUCYHOK J1a00PATOPHOM YCTaHOBKH, TaOIHIIbI, TPAUKH, paCUETHI, OTBETHI HA BOIIPOCHI, BBIBOJI.

B) camocTosTenbHas padota (CP) — 310 mnanupyemast paboTta CTy/ICHTOB, BHITIOIHAEMAs 10 33aHUI0 M ITPH METOINIECKOM
PYKOBOJCTBE IIperoaBaTens, Ho 03 ero HemocpeICTBEHHOro yyacTusa. Metogonoruueckyto ocHoBy CP cTyneHTOB cocTaBiseT
JIeATENbHOCTHBIN MOJXO0/, KOTOPBIH COCTOUT B TOM, YTO LIEJIH 00y4YeHHs: OPUEHTUPOBaHb! HA GOPMUPOBAHNE YMEHHH pelIaTh
THUITOBBIC U HETUIIOBBIC 3aIa4M, T/Ie CTYJJCHTaM HaJO0 IIPOSIBUTH 3HAHHE XHUMHUH. B X01e caMoCTOsATeNbHOM paboThl CTYACHTHI
yIIIyONISIOT U pacIIMpPSIOT 3HAHUS AUCIMIUIMHEI, OBJIAEBAIOT IPHEMaMH TIpoIiecca MO3HaHNS, Y HUX (JOPMUPYETCs HHTEPEC K
y4eOHO-TI03HaBaTENbHOMN eI TeNIbHOCTH, PA3BUBACTCS CAMOCTOATEIBHOCTD, AKTUBHOCTh, OTBETCTBEHHOCTh. Hanbonee 3Haunma
yIpasiisieMast IIperoaBaTeIeM caMOCTOsITeNIbHAs paboTa CTYAEHTOB, KOTOpast BKIIFOUAET B ce0sl CIeAyIOHUe BUbI y4eOHBIX
3aHATHI: TOATOTOBKA K TabopaTopHEIM pabotam (45 % tpynoémkoctr CP), BEIOIHEHHE KOHTPOIbHOH paboTs! (18 %),
MOJTOTOBKA K 9K3aMeHy B TeueHue cemectpa (37 %).

[ToxroroBka K 1ab0paTOpHOI paboTe 3aKIIIOYaeTCs B U3YYCHNH 110 METOANYECKOMY TTOCOOHIO TEOPETUUECKON 1
AKCIICPUMEHTAIBEHOH YacTH PaboTHl M 0(pOPMIICHHH KOHCIICKTA B JTa00OPAaTOPHOM XKypHAJIE.

KontponsHas paboTa M03BOJISAET 3aKPENIUTH TEOPETHUECKNE 3HAHNUS AUCIUIUINHEL, CIIOCOOCTBYET (POPMHUPOBAHUIO HABBIKOB
CaMOCTOATENBHON pabOTh! M AHATUTUYECKOTO MBIIUICHHUS, TO3BOJISET OCYIIECTBUTH KOHTPOINb KaUueCTBA YCBOSHUS U3yUYEHHOTO
MaTtepHala i CaMOCTOSTEIbHOM paboThl cTyieHTa. KoHTposIbHAs paboTa COAEpKUT JIecsATh 3a/1ad 10 Pa3HbIM pa3zenam
JVCIIUITIMHEI, BEITTONHACTCS B PYKOITMCHOM BHIE B TeTpanu. [IpuBoanTes ycnoBue 3a1a4qn, IOApoOHOE penieHne, 00bsICHEHHE,
OTBeT (BBIBOX). PekoMeHmyeMslit 00BbeM: 6-8 cTpaHHIL.

IToaroroBka K 3K3aMeHy B Te€4E€HHE CEMECTpPA 3aKIII0UaeTCsl B paboTe CTYJIEHTOB C JIEKIIMOHHBIM MaTEePUAlIOM, TOUCKE U aHAIIH3e
MaTepHajoB U3 JIUTEPATYPHBIX U ATEKTPOHHBIX HCTOYHHUKOB I10 33IaHHON TeMe, H3YICHHH TeM, BRIHECEHHBIX Ha CAMOCTOSATEIHHYTO
pabory.

T') TeKyIIUit KOHTPOJIb OCBOCHUS CTYAECHTaMU AUCIMILUIUHBI IPOBOAUTCA B (hopMe TeMaTHUECKUX KapTO4eK C 3aJaHUsIMU T10
Ka)K/I0i TeMe, IOMalIHeH KOHTPOJIBHOH pabOoThl, TECTOBBIX 3aJaHHH, a TAKXKE C UCIOJIB30BAaHUEM TEXHUUECKUX CPEACTB O0YyUCHUS
Ha 0a3e 2JIeKTpOHHOTo OaHka TecTOBBIX 3amaHuid (500 3amanmit) — TecToBoit obomouxn VTS.

Taxoxe A7 OLEHKH Y4eOHBIX JOCTHKEHHH 00yUarOIIXCsI UCTIONb3yeTcs OalIbHO-PEHTHHIOBas CHCTEMA.

1) Koncynberanuu. B ciaydae 3aTpyaHeHuii npyu U3y4eHHH Kypca clegyeT oOpamarhes 3a KOHCYIbTallel K MPenoAaBaTeto.
KoHcypTanny MOXHO MOTYYUTh TakKe IT0 BOIIPOCAM OpraHU3aIdH CaMOCTOATEIIFHOW pabOTHI M IO IPYTUM OpPTraHU3aI[OHHO-
METOJHMYECKAM BOIIPOCAM.

e) Utorosoii ¢opmMoit KOHTPOJISI OCBOEHHSI CTYJEHTAMH JUCLUTUIMHBI SBISETCS IK3aMEH.

K cnade sx3aMeHa JOMyCKaIOTCsI CTYJEHThI, KOTOPBIE BEIIOIHUIIN JIa00OpaTOpHbIC PaOOTHI U CAAIN OTYETHI 10 HUM, BBITTOIHUIIHN
3aJJaHU TEMAaTHIECKIX KapTO4eK, TECTHI, KOHTPOIBHYIO padoTy. [IpoBomuTcs 5K3aMeH B yCTHOH (opme 1o omuieram. B Gmiere
COJICPIKUTCS JIBA TEOPETUUECKHUX BOIPOCA U MPAKTHIECKOE 3alaHHE.
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