MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

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

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

YTBEPXIAIO
OOKYMEHT NMOANMMCAH
QNEKTPOHHOM MOANNCHIO o
[Ipopekrop no yueGHoil paboTte
Ceptudukar: 6FC632A3C216BI9FFDAOF5EADC52C05FE
Rorcramenon. o 2652004 no 16.06.2025 E.N.JTykoBHHKOBa

08 mas 2024 r.

PABOYAS TPOI'PAMMA JIUCIITUIIJIMHBI
b1.0.06.03 Xumus

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

VYyeOnsii iian  bz230302 24 CIM.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

Kypc 1
Hroro
Bup 3ansatui vy | Pl
Jlexuuun 6 6 6 6
JlabopatopHbie
B ToM uucie uHT. 3 3 3 3
Hroro ayn. 10 |10 |10 |10
KonTtakrtHas padora 10 |10 |10 |10
Cam. pabora 130 | 130 | 130 | 130
Yacel Ha KOHTPOJIb 4 4 4 4

Hroro 144 1144 | 144 | 144
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[Iporpammy coctaBui(n):
K.XUM.H., 00y., Bapghonomees A.A.
PaGoyast mporpamma JUCHUTUTHHBL

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 IprKa3oM pektopa oT 30.01.2024 Ne 32.

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

ITpotokon ot 25 mapta 2024 1. Ne 10
Cpok neiictBust mporpamMmsl: 2024-2029 yu. ron

3aB. xadenpoit Hukudoposa B.A.

[Ipencenarens MK®
K.T.H., To1eHT Bapnansu M.A. [Tpotoxon 02 anpenst 2024 1. Ne 8
OtBetcTBeHHbIN 3a peanuzanuio OITOIT 3enbkoB C.A.
(moamuce)
JupexTop 6uOaroTeKH Cotauk T.®.
(moamuck)
Ne perucrpanmu 15

(y4eOHBIi1 oTIHEN)
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Buzuposanue PI1/] nJ1s1 ucnojiHeHusi B o4epeHOM y4eOHOM roay

[Ipencenarens MK®
2025 .

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosHeHus B 2025-2026 yyeOHOM roly Ha 3aceaHuH Kaheapbl
IKOJIOTHH, 0€30MACHOCTH KU3HEAeSI TETbHOCTH H (PU3NYECKOil KYJIbTYPHI

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 2025 . Ne
3aB. kadenpoit

Buzuposanue PI1/] nJis1 ucnojiHeHusi B o4epeaHOM y4eOHOM roay

IIpencenarens MK®
2026 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnonHenns B 2026-2027 yueOHOM rofy Ha 3acegaHnuy Kadeapsl
JKoJ10run, 6e30NACHOCTH )KU3HeAesITeIbHOCTH U (pr3nuecKkoil KyJbTypbl

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 2026 r. Ne
3aB. xaenpoit

Busuposanue PII/] nJis1 ucnojiHeHUsi B o4epeaHOM y4eOHOM roay

IIpencenarens MK®
. 2027 T.
Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st

ucroinaenus B 2027-2028 yueOHOM roay Ha 3acenaHuu Kadeapsl
IKOJIOTHH, 0€30NACHOCTH KU3HEAEATETLHOCTH U (PU3NIECKOH KYJIbTYPhI

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

IIpotokonm o 2027r. Ne
3aB. xathenpoit

Buzuposanue PI1/] nJis1 ucnojiHeHusi B 04epeHOM y4eOHOM roay

[Ipencenarens MK®

- 2028 T.

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2028-2029 yyeOHOM rofy Ha 3acegaHnuy Kadeapsl
IKO0JIOTHH, 0€30IACHOCTH KU3HEAeATETbHOCTH U (PU3UYECKOI KYJIbTYPbI

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2028 r. 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 | Baagerb:
3.3.1 | ocHOBHO XMMHUYECKOH TEPMHUHOIOTHEH, HABBIKAMH IIPOBEICHNS XUMUIECKOT0 SKCIIEPUMEHTa U 00paboTK! ero
pe3yIbTaTOB.
4. CTPYKTYPA U COAEPXXAHUE JUCHUIIJINHBI (MOAYJIS)
Kon Bun HanmenoBanue pasneno u | Cemectp / | Hacos | Komneren- | JIuteparypa | Wure | IIpumeuanue
3aHATHA | 3aHATHSA TeM Kypce UM PaKT.
Pasnen | Paszmea 1. O0mas u
HeopraHWYecKast XHMHS
1.1 Jlex CrtpoeHue aToma 1 1 0,8 OIIK-1 JIT.1J11.2 0 OIIK-1.1
Ilepuonuueckuil 3aKoH J1.3
222325
1.2 Jlex XuMuYeckasi CBSA3b U CTPOCHHE 1 0,5 OIIK-1 JI1.1J11.2 0,2 Jlexnms-
MOJIEKYJT JI1.3 6ecena. OIIK
323335 -1.1
1.3 Jlex CBo¥iCTBa pacTBOPOB 1 0,6 OIIK-1 JI.1J11.2 0 OIIK-1.1
AJIEKTPOJIUTOB JI1.3
9223035
1.4 Jlex OKHCITUTENBHO- 1 0,5 OIIK-1 JIT.1J11.2 0,4 Jlexuus-
BOCCTaHOBUTENLHBIE PEAKIIUN 22 2325 6ecena. OIIK
-1.1.
1.5 JIab OCHOBHBIE KJIACCHI 1 0,4 OIIK-1 J2.3 0,1 Pabora B
HEOPraHUYECKUX COCTUHEHHM 223397 MaJbIxX
rpymnmax.
OIIK-1.1




1.6 JIa6 OneKTpoIuTHYecKas 0,8 OIIK-1 J12.1J12.3 0,2 Pa6ota B
JTUCCOLIMALINS U PEaKIIUU B 9293 MaJibIxX
pacTBopax AEKTPOIUTOB rpyrmnmax.

OIIK-1.1

1.7 JIab OKHCITUTENIBHO- 0,8 OIIK-1 JI2.1J12.3 0,2 Pabota B

BOCCTaHOBHTEJIbHBIE PEAKIIUU 2233 MaJbIxX
rpyrmnmax.
OIIK-1.1

1.8 Cp [oBTopenue Tems! "CtpoeHue 12 OIIK-1 JIT.1J11.2 0 OIIK-1.1
atoma u [lepuoanueckas JI1.3J12.3
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 9 OIIK-1 JIT.1 JI1.2 0 OIIK-1.1
"XuMuyeckas CBs3b U JI1.3J12.3
CTpOEHUE MOJIEKYT". 21223335
[TonroToBka K TeKyLiemy
KOHTPOJTIO.

1.10 Cp [ToBTOpenue temsr "CBoiicTBa 10 OIIK-1 JIT.1 JI1.2 0 OIIK-1.1
PacTBOPOB DIEKTPOIUTOB". JI1.3J12.3
IToaroroBka k 1ab0paTOpHBIM 21325335
paboraM: "DIeKTpOIHTHYECCKAS
JVICCOIMALINS M PEaKLIUH B
pacTBopax dMEKTPOIUTOB" U K
TEKyILLIEMY KOHTPOJIIO.
1.11 Cp [ToBTOpEHME TEMBI 10 OIIK-1 JI1.1 0 OIIK-1.1
"OKUCIUTEIBHO- JI1.2J12.3
BOCCTaHOBUTENbHBIE peakuun', 215253055
MOJIrOTOBKA K JTa00paTOPHOI
paboTe ¥ K TeKyIeMy
KOHTPOJTIO.
1.12 Koutp.pa | BolnosHeHne KOHTpOIbHOM 1 OIIK-1 JI1.1J12.2J13. 0 OIIK-1.1
0. paboThI 1
21322
1.13 3auérCOrn | [ToaroroBka k 3a4€Ty 8 OIIK-1 JIT.1J11.2 0 OIIK-1.1,
OIIEHKOM JI1.3J12.3J13. OIIK-1.2,
1JI13.2 OIIK-1.3
212233 54
2526
Paznen | Paspen 2. @dusuyeckast
XHMMUSA

2.1 Jlex OCHOBBI XUMHYECKOH 0,6 OIIK-1 JIT.1J11.2 0,3 Jlexuusi-

TEPMOJUHAMHUKHI JI1.3 oecena. OIIK
22 2335 -1.1

2.2 Jlex OCHOBBI XUMHYECKOH 0,8 OIIK-1 JI.1J11.2 0,3 Jlexuus-
KUHETUKN. XUMHYECKOE JI1.3 Oecena. OIIK
paBHOBecHE. 2233535 -1.1

2.3 Jlex JucrniepcHbie cucteMbl. O0Imme 0,4 OIIK-1 JI1.1 JI1.2 0 OIIK-1.1
CBOICTBa pacTBOPOB JI1.3

222325

2.4 Jlex DIEKTPOXUMHUYECKUE 0,8 OIIK-1 JIT.1J11.2 0,5 Jlexuus-
npouecchl. ['anbBaHnuecKuil JI1.3 Oecena,
anemeHT. Koppo3zus. 223335 npobnemMHast
DnexTpoan3 nexnusa. OIIK

-1.1




2.5 JIa6 CKOpOCTh XUMHUYECKUX 0,6 OIIK-1 J12.1J12.3 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. 0,8 OIIK-1 J2.1J12.3 0,2 Pabota B

Kopposus. Dnexrponus 2233 MaJIbIxX
rpyIax.
OIIK-1.1

2.7 Cp IToBTOpenue Temsr "OCHOBBI 10 OIIK-1 JIT.1J11.2 0 OIIK-1.1
XMMUYECKON TEpMOIUHAMUKN". JI1.3J12.3
INoaroroBka k 1a60paTOpHOM 21323335
pabote "Onpeaencuue
TeTIoBOTO 3 (eKTa peakuu
HelTpanu3aluu" U K TeKyLeMy
KOHTPOJIIO.

2.8 Cp IToBTOpenue Tembr "OCHOBBI 10 OIIK-1 JIT.1J11.2 0 OIIK-1.1
XUMHAYECKOW KHHCTHKH. JI1.3J12.3
Xumuueckoe paBHosecue." 01223335
[onroToBka k 1abopaTopHOi
pabote "CkopocTb
XUMHUYECKHX PEAKIUN 1
XMMHUYECKOe paBHOBecHE" U K
TEKyIIEeMy KOHTPOIIO.

2.9 Cp [ToBTOpEHME TEMBI 4 OIIK-1 JIT.1J11.2 0 OIIK-1.1
"JIuCIIepCHBIE CUCTEMBI. JI1.3J12.3
OO6mue cBoicTBa pacTBOPOB". 21223335

2.10 Cp [ToBTOpEHME TEMBI 14 OIIK-1 JIL.1J11.2 0 OIIK-1.1
"DIIEKTPOXUMHUYECKUE JI1.3J12.3
npouecchl. ['anbBaHnuecKuil 21223335
anemeHT. Koppo3susl.
Onexrpoaus". [ToaroToBka K
nabopaTopHOii paboTte
"["anbBaHUYECKHIA FIIEMEHT.
Koppo3ust. Dnexrponus" u x
TEKyIIEMy KOHTPOIIO.
2.11 Kontp.pa | BrimonHeHne KOHTPOIBHON 1 OIIK-1 JIT.1J12.2J13. 0 OIIK-1.1
0. paboThI 1
0132
2.12 3au€tCOn | [ToaroToBka K 3au€Ty C 8 OIIK-1 JI.1J11.2 0 OIIK-1.1
OLICHKOM JI1.3J12.3J13.
1J13.2
01323354
3536
Pasnen | Pasmea 3. Meraslibl
3.1 Jlex OO01Me CBOMCTBA METAIJIOB 0,6 OIIK-1 JI1.1 J11.2 0,1 Jlexnus-
JI1.3 Oecena,
92333537 npoOIeMHas
nekrmst. OITK
-1.1

3.2 JIa6 XUMHUYECKHE CBOMCTBA 0,6 OIIK-1 J12.3 0,2 Pa6ora B

METaJlJIOB 223397 MaJIbIxX
rpyIax.
OIIK-1.1
33 Cp [ToBTopenue Temsr "OO6IHE 9 OIIK-1 JIT.1J11.2 0 OIIK-1.1
CBOMCTBA METAJUIOB" JI1.3J12.3J13.
INoaroroBka k 1a60paTOpHOM 3
pabote "Xumuueckue cBocTBa 21223324
METaJJIOB" U K TEKyIIEMY 2597
KOHTPOJIIO.
3.4 Kontp.pa | BoinonHeHne KOHTPOIBHOM 0,5 OIIK-1 JIT.1J12.2J13. 0 OIIK-1.1
6. paboTsl 1

01032




3.5 3au€tCOr | [ToaroToBka K 3au€Ty C 8 OIIK-1 JI1.1J11.2 0 OIIK-1.1
OILICHKOM JI1.3J12.3J13.
1J13.2
21223335
26
Pasnen | Paszmen 4. Anajgurn4yeckast
XUMMUSA
4.1 Jlex KagecTBeHHBIH 1 0,2 OIIK-1 JI1.1 JI1.2 0 OIIK-1.1
KOJIMUCCTBEHHBIA XMMUYCCKUH 22 2335
aHanu3. Metoasl
AHAJIMTUYECKON XUMUHU
4.2 Cp [ToBTOpEHME TEMBI 4 OIIK-1 JIT.1 0 OIIK-1.1
"KauecTBeHHbI! U JI1.2J12.3
KOJIMYECTBEHHBIA XUMUYCCKUH 213253 35
aHanu3. Meroibt 27
AHATUTUIECKON XUMHH'".
[ToaroroBka k Tekyuemy
KOHTPOJIIO.
4.3 Kontp.pa |BoimonHeHue KOHTPOIBHON 0,25 OIIK-1 JIT.1J12.2J13. 0 OIIK-1.1
0. paboThI 1
2122
4.4 3agétCOr |IToaroToBxka k 3auéry 5 OIIK-1 JI1.1J11.2 0 OIIK-1.1
OIICHKOM JI3.1J13.2
212233 54
25 26
Paznen | Pa3pex S.
BbicokoMonieKyIsIpHbIE
CoeTMHEeHNsI
5.1 Jlex Knaccudukarus, momydeHue, 0,2 OIIK-1 JIT.1J11.2 0,2 Jlexuus-
CTPOCHHUE U CBOWCTBA JI1.3J13.3 Oecena,
MIOJTUMEPOB. 2223025 npobaemMHas
nekuust. OIIK
-1.1
5.2 Cp [ToBTOpEeHHE TEMBI 4 OIIK-1 JI1.1 0 OIIK-1.1
"Knaccudukanus, noiay4eHue, JI1.2J13.3
CTpPOEHUE U CBOWCTBA 21325335
nionumepoB”. Tloaroroska k
TEKyIeMY KOHTPOJIIO.
53 Kontp.pa |BblnonHeHne KOHTPOJIbHOR 0,25 OIIK-1 JI1.1J12.2J13. 0 OIIK-1.1
0. paboThI 1
54 3auérCOn | [ToaroroBka k 3a4€Ty 5 OIIK-1 JI1.1 J11.2 0 OIIK-1.1
OILICHKOU JI3.1J13.2
JI3.3
212233524
3526
5.5 3auérCOn | Craua 3auérta C OLEHKOM 1 OIIK-1 JI1.1 0 OIIK-1.1
JI1.2J12.2J13.
1
21092

5. OBPABOBATEJIBHBIE TEXHOJIOI'MA

TexXHONIOTHs KOJJICKTHBHOTO B3aMMOJICHCTBHS (paboTa B MAJIBIX IPYIIIaxX) (CaMOCTOSATEIBHOE H3YYCHHE 00YJarOIIMHUCS HOBOTO
MaTepraia MocpeICTBOM COTPYTHHYECTBA B MAIIBIX TPYIINaX, JaeT BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBATh B padoTe,

MPAaKTUKOBATh HABBIKU COTPYAHUYECTBA, MEKIITUNIHOCTHOTO O6HI€HI/I}I)

OO0pa3oBaTresibHbIE TEXHOJIOTHUH C UCTIONB30BAaHHEM aKTUBHBIX METOJ0B 00yUYeHHUs (JeKus — Oecena)

TexHOMOrUs AUCTAHIMOHHOTO 00y4eHHs (TIOIydeHHe 00pa30BaTeNbHBIX YCIYT 03 MOCEIIeHHs] YHIBEPCUTETA, C TOMOIIBI0

COBPEMCHHBIX CHCTEM TEJIEKOMMY-HUKAIIMH (3JICKTPOHHAS 1o4uTa, IHTepHeT U 1p.))

OO0pa3oBaTelbHbIE TEXHOJIOTUH C UCTIONB30BAHHEM aKTUBHBIX METOJIOB O0YUEHHUS (JICKIHS — JUCKYCCHSI)

O0pa3oBaTeTbHBIE TEXHOJIOTHH C HCIIOIh30BAaHNEM aKTHBHBIX METOIOB 00y4eHHs (TIpoOIeMHast JISKITHS)

O6pa3OBaTeﬂBHBIe TCXHOJIOT'HH C MCIIOJIb30BAHUECM aKTHBHBIX MCTOI0B 06y‘{eHI/I${ (MGTOI[BI TpynIoBOIro pCIICHUS TBOPYCCKUX




3a/1a4)

OO0pa3oBaresibHbIE TEXHOJIOTHH C UCTIONB30BAHIEM HHTEPAKTUBHBIX METOIOB 00yUeHHsI (CEMHHAD - HCCIIEJOBaHUE)

6. ®POH/JI OHEHOYHbBIX CPEJACTB

6.1. KonTposbHbIe BONPOCHI M 3a1aHUS

1. Boripoch! u 3aiaHus A TEKYLETO KOHTPOJIS
Pazpen 1. O0mias 1 HeopraHuYeckast XUMHS
JlabopaTopHas pabota "OCHOBHBIC KITACCHI HEOPTaHHYESCKUX COSANHEHHUN"
Bomnpocs! ms 3amuTs! 1abopaTopHOH paboThI
1. IToyemy B ombITe 2 JTaKMYyC HU3MEHHUII OKpacKy?
2. Kakumu cBoiictBamu o6nanaet okcua meau (11)?
3. Mouemy ruapokcua xpoma (II1) pacTBopsieTcs U B KHCIOTE, U B MIETOYN?
4. IIpu B3anMOJEMCTBUH KaKUX BEIIECTB MPOTEKAET peakiys HeHTpamu3anun?
5. Ilpu kakux ycloBHUsX 0Opasyrorcst Kucible coian? [Ipu kakux yclIOBUSIX 00pa3yroTCst OCHOBHBIC COMU?
KoHTpoIbHEIE BOIPOCH! TS CAMOITPOBEPKH
1. Kaxast cBsI3b CyIIECTBYET: a) MEXIY OCHOBAHHEM H KHCIIOTOM; 6) OCHOBHBIM OKCHIOM H OCHOBA-HHEM; B) METAJUIOM H OCHOBHBIM
OKCHJIOM; T) KHUCJIIOTHBIM OKCHUIOM U KHCJIOTOH; /1) OCHOBHBIM OK-CHIOM M KUCIIOTHBIM OKCHUIOM?
2. Kakue poyKTEI MOXKHO TIOJTYYHTh IIPH ISHCTBUN CEPHOW KHCIIOTHL: a) Ha XJIOPUA HATpHs; 0) cynbdart HaTpus?
3. Kakue npoaykTsl 00pasyroTes npu B3aumoaerictein ruapokcuna meau (I1) ¢ 1 monem azoTHo# kucnotel? Hanmmmre ypaBHeHME
PEaKITHH.
4. HazoBure conmu NaHSO4, MgOHNO3, CaCl2.
5. Kakune mpotyKThl MOYKHO ITOJIYYHTh P JEHCTBUHU CEPHOM KHCIIOTHL: a) Ha opTrodocdar kamsuus; 0) cyiabpdaT HaTpus?
Hanumure ypaBHeHUs peakuyid.

JlabopatopHas pabota "Ctpoenue atoma u [lepuoandecknii 3aKoH. XUMHUYECKas CBSI3b M CTPOCHUE BenecTBa (JINCKYCCHS €
TEKyIIUM KOHTPOJIEM)
3ananue (BOMpPOCH! Il MOJATOTOBKU K TUCKYCCHH):
. DIleMEeHTapHBIC YaCTHIIEI, 00pa3yIOIIUe aTOM.
. KopmyckynspHo-BoTHOBasI TBOHCTBEHHOCTH IIEKTPOHOB.
. [Ipuamun HeonpenenenHocTu I elizenbepra.
. DIEKTpOHHOE 00J1aK0 (aTOMHAsi OpOUTANb). DIESKTPOHHAS IJIOTHOCTb.
. KBanToBbie uncna. 6. [[pyHIUIIBI 37IEKTPOHHOTO CTPOCHUS aTOMA.
. DnexTpoHHbIE U rpaduaeckue (HOPMyITHl aTOMOB F HOHOB.
. Banentnsle anextponsl. CTeneHb OKUCICHNUS. BrIcIIast 1 HU3IIAs CTENEHH OKUCICHUS.
. Ileprouecky U3MEHSIONIMECS XapaKTEPUCTUKH aTOMOB: SHEPTHsl HOHU3AIMHU, CPOJICTBO K DIEKTPOHY,
AIIEKTPOOTPHUIIATEIEHOCTB.
10. Ilepuonuueckuii 3axon JI.M. Menaeneesa. IIppuurHa nepMoAUMYHOCTA U3MEHEHUS CBOMCTB 3J1€-MEHTOB.

3agaHus 1 CaMOCTOSITENIbHOM paboThI:
1. YkaxxuTe cBOMCTBA HEMEHTAPHBIX YAaCTUL], COCTABIAIOMINX aTOM.
2. BrienseTcs Win NOTJIOIAETCs SHEPT S IPH Mepexoie IEKTPOHA ¢ TPETHETO SHEPTeTHIECKOro YpoBHS (n = 3) Ha HepBbIif (n =
D).
3. YKaxuTe 4iciIo aTOMHBIX opOHTalei Ha: a) s-IOypOBHE, 0) p-IOLypoBHE, B) d-11oaypoBHe, T) f-ogypoBHE 1 onpenenuTe
MaKCHMaJIbHOE YHCIIO AJIEKTPOHOB Ha KAKIOM U3 ITOypPOBHEH.
4. BO3MOHO JTH HAJIMYHE B aTOME ABYX 3JIEKTPOHOB C OJMHAKOBBIMHU 3HAUEHUSMH TPEX KBAHTO-BBIX YHCEN: N, Ml u ms .
[IpuBenute npuMepsl.
5. aiiTe OTBETHI Ha CIEAYIOLIHNE BOIIPOCHI, COTTIACHO CBOEMY BapHaHTY: a) OIPEIeNINTEe CTPOSHHE aTOMHOTO sI/[pa JIEMEHTA; 0)
YKa)KUTe KBAaHTOBBIE YNCIIA I (POPMHPYIOIIETO IEKTPOHA; B) COCTABBTE MEKTPOHHO-Tpaduaeckue GopMyIIs! (IHarpaMMBbl)
aToMa 2JIEMEHTA U €r0 HOHA B OCHOBHOM COCTOSTHHH, YKAXHUTE YHCIIO HECTIAPEHHBIX IEKTPOHOB y aTOMa M HOHA; T') HAIMIIN-TE
3NEKTPOHHYIO (OPMYJTy BHEIIHETO (IIPEIBHEIIHET0) YPOBHS aTOMa 3JIeMEHTa B BO30YXKJICH-HOM COCTOSIHHH; ) HA30BUTE aHAIOTH
ANIEKTPOHHOH CTPYKTYPHI AJIEMEHTA 110 (hOPMHUPYIOLIEMY AIIEKTPOHY.
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JlaGopaTopHsbie paboTHI "INEKTPOIUTHYECKAS JUCCOLMALIUS U PEaKLUH B pacTBopax 3j1ekTponuToB". "Tuaponus comnei".
Bormpocs! u1st 3amuTh! 1a00paTOPHOH PadoTHI:
1. TToyemy B ombITe | THAPOKCH] KOOATBTAa PACTBOPHIICS TOJIBKO B PacTBOPE KUCIOTHI, a Tuapokcu xpoma (III) — B pactBope
KUCIIOTHI U B pacTBope 1ménoun? CrenaTs BBIBOJ O XapaKTepe MEKTPOTUTHUECKOH TUCCOUALNY TOIyYSHHBIX THAPOKCHIOB.
2. ITouemy B ombITe 2 IPOU3OLLIO U3MEHEHUE OKPACKU HHANKATOPOB B PACTBOPAX KUCIOTHI U OC-HOBaHMS IPH J00aBIeHUU coneit?
3. IIpm KaKkuX yCIOBHUSIX PEAKIHMH B PaCTBOPAX IEKTPOIUTOB HEOOPATHMBI?
4. Kaxyro okpacky mproOpeTaeT TakMyC B KUCIION, HEHTpaIbHOH 1 MEeT09HON cpenax?
5. Kakue conu He noaseprarorcs ruaponusy? Ilpuseaure mpumepsl.
KoHTposbHbEIE BOIPOCH AJIsl CAMOIPOBEPKU:
1. B ueM CyIIHOCTb TEOPUH NIEKTPOIUTUIECKON Jucconanuu?
2. YTo Takoe CTeNneHb MEKTPOIIMTHYECKON TUCCOUann?
3. Ha xakue rpymnmsl yCIOBHO AENAT HMEKTPONIUTHI 10 BEIMYMHE CTeNeHn aucconnanuu? [IpuBeaure npumepsl npeacTaBuTenei
3TUX TPYTII.




4. BO3MOKHa JIH peaKiusi MeXKIy THAPOKCHUIOM HATPHUS U XJIOPH-AOM Kautusi?
5. YKaxuTe peakiiuio Cpe/ibl pACTBOPOB CIIEAYIOIINX COJEH:
a) cynmbgara Hatpus; 0) kapOoHara kamus; B) xiopuaa xenesa (III); r) propuma ammoHwms.

JlabopaTopHas paboTa "OKUCIUTENFHO-BOCCTAHOBUTEIBHBIE PEaKLUH'"
Bormpocs! Juist 3amuTs 1a00paTOpHOI paboThI:
1. O6bsacHUTE, TTOUEMY CYIB(OUT HATPHUS MOKET BRICTyNaTh B OBP 1 Kak OKHCIIHTENB, U KaK BOC-CTAHOBHUTEIIb.
2. O0bacHHTE, UCIONB3YS PE3YJIBTATHI OMbITA 2, KaK BIMAET XapaKTep CPedbl Ha IPOLECCHl BOCCTa-HOBICHHS IIePMaHraHaTa Kallus.
3. Ompezenute, K KAKOMY TUITY OTHOCSATCS OKUCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKLIUH, PACCMAT-PUBAEMBIE B KAXKJJOM OIIBITE.
4. YKaxxuTe, aTOM KaKOT'O JIEMEHTA B OIBITE 3 ABISIETCS BOCCTAHOBUTENEM, a KAKOT'O — OKUCIUTE-JIEM U [IOYEMY.
5. O6BsACHHTE, HCHONB3YS PE3yNIBTATHI ONBITA 4, KaKyl0 (JyHKIIMIO MOTYT BBIIONHATE OpraHndeckue Bemjectsa B OBP.
KoHTposbHbEIE BOIPOCH! ATl CAMOIPOBEPKU:
1. Kakue peakiyy Ha3bIBalOTCS OKUCIUTENbHO-BOCCTAHOBUTEIbHBIMU?
2. Kakue U3 HIKEIPUBEICHHBIX PEAKIUN OTHOCSTCSA K OKUCIIH-
TETbHO-BOCCTAHOBUTEIBHBIM:!
a) H2 + CI2 — 2HCI; 6) SO2 + Br2 + 2H20 — 2HBr + H2S04 ;
B) NH4Cl — NH3 + HCI; r) Cr2(SO4)3 + 3KOH — Cr(OH)3 + 3K2S04;
o) H2S03 + 2H2S — 3S + 3H20; e) 2Cul2 — 2Cul + 12;
k) CuCl2 + Na2S — CuS + 2NaCl; 3) NH4NO2— N2 + 3H20 .
3. Kakoe BelecTBO Ha3bIBAETCs OKUCIIUTENEM, a Kakoe — BoccTaHoBuTeneM? IIpuBeauTe npuMepsl.
4. Kakoil mponecc Ha3pIBaeTCsl OKUCIECHUEM, a KAKOM — BOCCTAaHOBJIEHUEM?
5. Kakue n3 HIKenpUBeICHHBIX IPOIECCOB MPEACTABIIOT OO0
OKHCJIEHHE, a Kakue — BocctaHoBienue: S — SO32-; S — S2-; Sn — Sn4+ ; 2H+ — H2; C1 — CIO3- ; MnO4- — MnO2; Fe3+ —
Fe2+.

Pasznen 2. dusuueckas Xxumus
JlabopaTopHas padota "Onpezaencuue TeruioBoro 3¢gdekra peakuuu HedTpantu3auu'”
Bomnpock! uts 3ammThI 1ab0paTOpHOH paboThL:
1. Kaxue ypaBHeHHs Ha3bIBalOTCS TepMoxumudeckumu? [Tpusenure npumeps.
2. TIpu KakuX yciOBHUSX TEIUIOBOH 3P (EKT XMMUYECKOH PeaKUK YUCICHHO PaBEH N3MEHEHHIO SHTaIbITUH?
3. JIns Kakux U3MEpEHUH UCIIOJIb3yETCs KAJIOPUMETPUYECKasl YCTaHOBKa?
4. Ha uto yka3siBaet 3Hak AH B poBeieHHOM omnbITe?
5. IloueMy TemsioBble 3P QEKTHl peakuii HEUTpaTU3aK CONSTHON U a30THOW KUCIIOT TUA-POKCUAOM KaJisl OIMHAKOBBI, HO
OTJIMYAIOTCS OT TEIIOTH HEHTpaIu3aluy YKCYCHOM KHCIIOThI? B KakoM cirydae Teruiora Heiftpanu3anuu oosbiie?
KoHTpobHEIE BOIPOCH! AT CAMOIIPOBEPKH:
1. Kaxoif 3HaK nMeeT CTaHAapTHAs TEIIOTa 00pa30BaHMUS:
a) JKUJIKOU BOJIbI; 0) Tra3000pa3HOl BOJIbI?
Kaxkast n3 yka3aHHBIX BETMYUH OOJIBINE 110 aOCOMOTHOMY 3HaueHHI0? OOBICHUTE, TIOUEMY
Qf H20(r) < Qf H20(x)
2. Yto nokazeiBaeT sHTaNbNUA? Uro nokassiBaeT AHOf298?
3. Kakoil 3HaK UMeeT U3MEHEHHE SHTANIBIIMU B CIEAYIOIIHX MPOLieccax:
a) cropaHue Boaopo/a; 0) KOHAEHCAIHs BOISHOTO TIapa; B) pa3lIoKEeHNE BOJBI HA BOJIOPO]] M KUCIOPOI; T) 3aMep3aHue BOIbI?
4. Yxa3ate ypaBHeHHE peakiu, AH KoTopoii siBisieTcs SHTaIbIuel 00pa30BaHMs BELIECTBA:
a) CaO(x) CO2(r) = CaCO3; 6) C(x) +2CI12(1) = CCl4(x); B) CF4(r) = C(x) 2F2(1).
5. [l KakoTo BelecTBa SHTAJIBINS 00pa30BaHMs paBHA HyIO?
a) H202; 6) H2S0O4; B) 02; 1) O3.

JlabopatopHas padoTa "CKOPOCTh XUMHUYECKUX PEAKIUI U XUMUIECKOE paBHOBecHE"
Bomnpock! uts 3ammThI 1ab0paTOpHOI paboThL:
1. B uéMm 3aKirodaeTcst KHHEeTHUECKas XapaKTepUCTHKa XUMuueckoil peakiuu? [lepeuncnure (ak-Topsl, OT KOTOPBIX OHA 3aBUCHT.
2. Kakas ctaausi CJI0>KHOM peakiiy Ha3bIBaeTCsl TUMUTHPYIOIIEH?
3. Kakoii Bua uMeeT KHHETUYECKOE YPaBHEHUE H3y4yaeMoi B onbITe 1 peakuuu?
4. Ilouemy B KauecTBE IIEPBOM TOUKHM KPHBOU CKOPOCTU PEaKIUH B IIEPBOM OIIbITE IPABOMEPHO UCIIOIb30BaTh TOUKY Hauana
KOOpIUHAT?
5. ITouemy rpaduyeckas 3aBUCUMOCTb CKOPOCTH PEaKIMX OT TEMIIEPATyPhl HE MOXKET BbIpaXKaThecs MpsAMOit tuanei? Menone3ys
ypaBHeHue BanT-T'odda, ycranoBuTe hopMy muHUN 1 000CHYHTE, TOUEMY HENb3s HAYWHATH 3Ty JTHHUIO OT Hadana KOOPIMHAT.
KoHTposbHbEIE BOIPOCH! AT CAMOIIPOBEPKU:
1. HanumuTe MaTeMaTHYeCKOE BhIPAXKEHHE CKOPOCTH AJISI CIEAYIOLUIUX PEaKIHid:
a) H2 + CI2 — 2HCI; 6) 2H2 + O2 — 2H20; B) CuO + H2 — Cu + H20.
2. Kak u3mensercs ckopocTsb peakiun 2NO + 02 — 2NO2
a) mpu yBenuueHnH koHueHtpauuu NO B 1Ba pasa;
0) pu OJJHOBPEMEHHOM yBenueHur koHueHntparuu NO u O2 B Tpu paza?
3. Uemy paBHa KOHCTaHTa CKOPOCTH XUMHUYECKOH peakimn? KakoB Gu3ndecknii CMBICIT 3TOH BETUIUHBI?
4. Hammummte MaTeMaTHYeCKOe BBIPAKEHHE KOHCTAaHTBI XUMHYIECKOTO PaBHOBECHUS IS clIeAyomuX peaknuil: a) N2 + 3H2 «
2NH3; 6) 2NO2 « N204.
5. B KaKyto CTOpOHY CMECTSTCS PaBHOBECHS
2CO+ 02 & 2C0O2 + 568,48 x/x; 2SO2 + 02 «> 2503 + 172,38 xJIx;
2HBr & H2 + Br2 - 59,83 x/lx;  2N2 + O2 <> 2N20 - 56,90 xJIx.




a) IpH MOHIDKCHUH TeMIepaTypsl; O) MpHU MOBIIICHUH JaBICHHUS?

JlabopatopHas pabota "[IpuroToBIeHNE paCTBOPOB 3aIaHHOHN KOHIICHTpaIHH"
Bompocs! mist 3ammts! 1a00paTopHOH paboTHI:
1. Kaxast MepHas mocy/a UCTIOIb30Banach Bamu At mpUroTOBIEHUS PacTBOPOB?
2. HazoBuTe npuMepbl MEPHOI MOCYbI JUIsl TOUHBIX U3MEPEHHH.
3. Ha xaxom (pu3muecKoM 3aKOHE OCHOBAH NPHUHINI H3MEPEHHNS IDIOTHOCTH apeoMeTpoM?
4. IlpaBuna pabOTEI C apEOMETPOM.
5. B 4ém 3axmrouaeTcs MpeUMyILIECTBO ONPEAEIEHHs TIIOTHOCTH apEOMETPOM B CPABHEHHHU C MMKHOMETPUIECKUM METOJOM?
6. ITosicHUTE pacyéT Macchl peareHToB, HEOOXOIUMBIX [UIS IIPUTOTOBIICHAS PACTBOPOB, MO "MeTOy KpecTa'.
7. UeM 0OBSICHSACTCS MOTPEIIHOCTD PE3yIbTaTa, HOTyUYSCHHOTO IIPH ONPEAEICHIH MACCOBOH TOJIH IPUTOTOBIEHHOTO pacTBopa?
KoHTposbHbEIE BOIPOCH! ATl CAMOIPOBEPKU:
1. Uro Takoe MOJIsIpHAs KOHLEHTpaLUs pacTBopa’?
2. Kak ompenensieTcs SKBUBaJICHTHAs! KOHIIEHTpaIwst (HOpMalbHOCTh) pacTBopa?
3. Cxonbko rpammoB Na2SO3 notpebyetcs anst npurotosieHus 6 11 8 %-ro (o macce) pactsopa (p = 1,075 r/mm)?
4. MaccoBas J10J151 COJIM B pacTBOpeE, nostyueHHoM npu cMemuBanuu 150 T 2%-ro u 350 r 4%-ro pacTBOpoB, cocTaBnser  %.
5. Maccosas o opTodocdara Kanus B pacTBoOpe, HOTydeHHOM 1pH pactBopeHnu 0,5 Monb B 124 T Boasl paBHa %
6. MomnspHast KOHIIEHTpanus SkBuBaneHTOB cyibdaTa memu (II) (CuSO4) B pacTBOpe, MOITy-4€HHOM pacTBOpeHHeM 12,5 r MeaHOTrO
kynopoca (CuSO4*5H20) B 100 M Boas! (M3MEeHEHHEM 00bEMa NP PaCTBOPEHUHU TBEPIOTO BElIeCTBa IPEeHEOpeUb),
paBHa MOJTB/JI.

Jla6opatopHast paboTta "T'anpBanuueckuit anement. Kopposus. Onexkrpomnus”.
Bormpocs! Juist 3a1uThl 1a00paTOpHOH paboThI:
1. OOBsCHHUTE, KAaKOH AIEKTPOJ B OIBITE | ABISETCS KaTOJOM, a KaKOH — aHOJIOM.
2. [ToyueMy U3MEHUIICS LBET PACTBOPA B KATOAHOM U aHOJHOM IIPOCTPAHCTBE IEKTPOJIU3Epa B OnbITax 2 U 37
3. Kakue a1nekTpoibl Ha3bIBalOTCSI MHEPTHBIMU? VI3 KaKuX MaTepuaioB OHU U3TOTaBIUBAIOTCS?
4. Ha xaxoMm s1ekTpozie B onbite 4 nosiBisieTcst Oypsiit Haner? Uro 370 3a BemecTBo?
5. O0BsACHATE, HCHONB3YS PE3YNIBTATHI OIBITa 5, KaK MIPOTEKAET MEKTPOIIN3 C PACTBOPHUMBIM aHO-IOM.
KoHTposbpHbEIE BOIPOCHI ATl CAMOIIPOBEPKU:
1. Kako¥i poriecc Ha3bIBa€TCS IEKTPOIU3OM?
2. Kakoii 35eKTpo]] IpH JIEKTPOJIN3E HA3bIBAETCS KATOJIOM, a KaKOi — aHo oM ?
3. UeM OTIIHUAIOTCS MIPOLECCHI AEKTPOIIN3a, IPOTEKAIOIINE B PACTBOPE U pacIlIaBe MEKTPOIINTA?
4. Kakue BemecTBa MOI'YT BOCCTaHABIMBAThCs Ha KaTtoje?
5. Kakue BemecTBa MOTYT OKHCIIATBCS HA aHOJE?

Pazgen 3. Metamisl

JlabopaTopHas padboTa "XuMHUECKHE CBOKCTBA METAIIIIOB"
1. JlaliTe Ha3BaHUS MPOIYKTOB B3aMMOICHCTBUS METAIIOB C XJIOPOM, a30TOM, KPEMHHEM, BOJOPO-IIOM, cepold, pochopom,
YIIEPOJOM.
2. VYKaXuTe OKHCIUTENb U BOCCTAHOBUTEIb B PEAKIIMK MarHusi ¢ KUCJIOTOM U IIEIOUBI0?
3. Kakue cBoiicTBa NpoOsIBIAIOT aJFOMUHUI U €r0 FMIPOKCUJ IIPU B3aUMOAEHCTBUM C CEPHOM KHC-IOTOM U THAPOKCUIOM HATpUs?
4. Kaxkwue cBoiicTa mposBisroT sxene3o (II1) n ero rumpoxena npu B3anMOACHCTBHY C CEPHON KHC-JIOTOH M THAPOKCHIOM HATpHsA?
5. IlpuBeuTe peakuuu, MOATBEPKAArOIINE aM(OTEpHbIE CBOWCTBA LIMHKA U €0 THIPOKCHUIA.

KoHTposbHbBIE BONPOCH! 11l CAMOIIPOBEPKH:
1. Hanucate ypaBHEHUs peaklMid B3aUMOJECHCTBYS yKa3aHHBIX METAJIJIOB C BOJOH MJIM BOAHBIM PAaCTBOPOM CHIIBHOI'O OCHOBAHMSL.
PaccTaButh crexnomerpudeckue K03 (HUIUEHTH METOAOM SIEKTPOHHOTO OajaHca.
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 peaKMil B3aMMOJCHCTBUS YKa3aHHBIX METAJNIOB C KUCJIOTaMU IIPU KOM-HATHON TeMIepaType WU IpH
HarpeBaHuu. PaccTaBUTh CTeXHOMETpUUIECKUE KOIPPUITMEHTHI ME-TOAOM 3IEKTPOHHOTO OanaHca.
Fe + HNO3(pa36.) —, Cr + H2SO04(pa36.) —, Fe + HNO3(komi.) (t) —, Ni + H2SO4(kon11.) (t) —, Ca + H2SO4(kon11.) (t) —, Mn
+ H2SO4 (koHir.) —,
Fe + H2S04 (xon11.) (t) —, Ni + HNO3 (pa36.) —, Al + HNO3 (ou4. pa36.) —, Mn + HNO3 (pa36.) —, Cu + HNO3(koH11.) (t) —,
Cu + HNO3(pa36.) —
3. HanucaTh ypaBHEHHUs peakL1il B3aMMOJAEHCTBUS YKa3aHHBIX METAJIOB ¢ BOJHBIM pacTBOPOM coJii. PaccTaBuTh
CTeXHOMETpHUIECKIe KOI(PHUIMEHTH 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 + CuCl12 —.
4. CocTaBHTh AIICKTPOHHBIN OaJlaHC W PACCTaBUTh CTEXHOMETPHYECKHE KO3 GHIUCHTHI B HIDKE-TIPHUBEICHHBIX PEaKIUsX:
1) KMnO4 + KCl1 + H2S04 = CI2 + MnS0O4 + K2S04 + H20; 2) PH3 + CI2 = PCI13 + HCl; 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 + 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. Ananutiueckast XuMus
Jlabopatophas pabota "MeTonbl aHATUTHIECKOH XUMHUN"
Bomnpocs! 1u1s 3ammtel 1a00paTopHOi paboThL:




1. Kakoii anains Ha3bIBaIOT KaueCTBEHHBIM? B uem 3akmarouaeTcs ero 3amada?
2. Yro takoe aHanuTHueckuid curnan? [IpuBeaure npuMepbl aHAIUTUYECKOTO CUTHANIA.
3. Kakyto peakuuio Ha3blBalOT aHAIUTUUECKON ?
4. Kaxkoe sBIeHHE MOXXHO HAaOJIIOAATh IPH BHECEHUH B ITaM$ Ta30BOM TOPEIKH COSTUHEHHH HEKOTOPhIX MeTamioB? Kak 3to
SIBJICHHE MOXKET OBITh MCITOJIB30BaHO B KAY€CTBEHHOM aHaju3e?
5. Hanumnre XxapakTepHble peakiii KATHOHOB U aHHOHOB.
KoHTponbHbIE BONIPOCH! 17151 CAMOIIPOBEPKHU:
1. IlpakTrueckoe 3HaUECHHE METOI0B XUMHYECKON HAeHTUUKAMU. KauecTBeHHBIN 1 KOTMYECTBEHHBIN aHAJIH3.
2. ITpuMepbl METOIOB XUMHUYECKOO, (PU3UKO-XUMHUIECKOTO U (PH3HMUECKOT0 aHAIH3a.
3. AHAJIUTHYECKHUI CHI'HAJ U €70 BUJBI.
4. CrieKkTpanbHbIe METOIbI aHAITN3A.
5. DNeKTpOXUMHUUYECKHE METOIbI aHAIIN3A.

Pasnen 5. BEICOKOMOJIEKYIISIPHBIE COEAUHEHUS
JlabopaTopHas pabota "CBolicTBa MOIMMEPOB" (JUCKYCCUS ¢ TEKYIIUM KOHTPOJIEM)
Bompocs! uist 3anuTel 1abopaTopHOH paboTHI:
1. 'maBHBIE pa3nuaus B CBOHCTBAX OPTaHUYECKUX W HEOPTaHWIECKHUX IMOIMMEpOoB. Kak 3To CBS3aHO ¢ MX CTPOCHHUEM.
2. Metozs! noyueHus NOJIMMEPOB.
3. [lpuBeauTe MpUMeEpPHI 3aBUCUMOCTh CBOMCTB OT COCTaBa U CTPYKTYPHI IIOJIUMEPOB.
4. Ha3zoBuTe BayKHBIC 00IACTH MPAKTHYECKOTO UCIIOB30BaHHS TIOJIMMEPOB B IPOU3BOJICTBE. B Kakux 001acTAX MaIIMHOCTPOCHHS U
TpaHCIIOPTA OHH MMEIOT IPEUMYIIIECTBA TI0 CPABHEHHUIO C METAJIaMH?
5. Haubomee BaxxHbIe OMOMONUMEPEIL.
6. ITomuMepHBIC CMOJIBI U HCIIOIB30BAHUE B KAUECTBE aATC3MBOB U B IPYTHX 00NACTSX.
KoHTpobHEIE BOIPOCH TSI CAMOIIPOBEPKH:
1. Yro Ha3bIBaeTCs MOIUMEPOM?
2. HatypanbHplil KaydyK IpeAcTaBiseT co00i moJuMep, MOHOMEPOM KOTOPOTO SIBIISIETCH. ..
3. HazoBuTe monmumep, KOTOPOMY COOTBETCTBYET (hopMyia
4. Heopranuueckoi KUCIOTON, UMEIOIIECH MOJIMMEPHOE CTPOCHUE, SBISETCH. ..
1) yronpHast; 2) kpeMHHeBasi; 3) cepHUCTas; 4) XJIOpHas.
5. K cuHTeTH4eCKUM OpraHMYeCKUM MOJIMMEPaM OTHOCUTCH...
1) mporenn; 2) teduon; 3) nemtonosa; 4) Kpaxmall.
6. HuzkoMomeKy IsipHOE BEIIeCTBO, OCIEA0BATEILHEIM IIPHCOESIMHECHAEM MOJIEKYJI KOTOPOTro 00pasyeTrcst MaKpoOMOJIeKyIa
MOJIMMEpa, Ha3bIBACTCAL. ..
1) moHomepoM; 2) numepoM; 3) onuromepom; 4) aeMEHTAPHBIM 3BEHOM.
7. CHHTETHYECKUM [TOJIUMEPOM SIBIISETCSL. ..
1) 6enok; 2) kpaxmai; 3) 1eI0a03a; 4) MOIUCTHPOT

II. ®onx TecTOBBIX 3amaHui Mo XuMHUX BusyansHoi cTynun TectupoBanus (VTS) 1t KOHTPoIs yaeOHBIX TOCTHKCHUH
00yJaroIUXCs II0 OCHOBHBIM pasjenaM auciumnHel. Conepxxut 500 3amanuii.

6.2. TeMbl NHCbMEHHBIX padoT

Kontponsras pabora (110 BapuaHTam).

[Ipumepsl 3a1aHuil OTHOTO U3 BApUAHTOB.
1. MBImbsik 00pasyer iBa OKCHJa, 13 KOTOPBIX OAMH COlepXuT 65,2% (Macc.) As, a npyroit 75,7% (macc.) As. Onpenenurtsb
SKBHBAJICHTHBIE MacCHI MBIIIBSIKA B 000HX CITydasx.
2. HammcaTs opMymsl aHTUAPUIOB yKa3aHHBIX kKuciaoT: H2S04; H3BO3 ; H4P207 ; HOCIL; HMnO4 .
3. CKONIbKO 3HaYEHUH MarHUTHOTO KBAHTOBOT'O YKCJIa BO3MOKHO IS 3JIEKTPOHOB 3HEPreTHIe-CKOTr0 MOAYPOBHS, OpOUTaIbHOE
KBaHTOBOE YHCJIO KoToporo 1 =22 1= 3?
4. CocTaBHTb AIEKTPOHHO-Tpadmdeckne cxeMmsl HOHOB Fe2+ u Fe3+. UeM MOXHO 00BSICHUTEH 0CO-0YI0 YCTOHIMBOCTH JIEKTPOHHON
koH(purypauuu nona Fe3+?
5. Tlpu coenuuenuu 2,1 T xemnes3a ¢ cepoit Beimemioch 3,77 k. PaccuntaTth Temioty o6pa3o-BaHus cynbdua xkenesa.
6. HaiiTu 3HaueHHE KOHCTAHTBI CKOPOCTH peakuuu A + B — > AB, eciu ipu KOHLIEHTpauusx BeniecTs A u B, paBHbIX
cootBerctBeHHO 0,05 1 0,01 MOIB/1, CKOPOCTH peakiuy paBHa 5 ¢ 10-5 Mob/(J1-MUH).
7. HaliTi MaccoByI0 J0JIO TJIFOKO3bI B pacTBope, coaepxaiieM 280 r Boabl U 40 T TIIFOKO3HI.
8. Haiiti maccy NaNO3 , Heodxoaumyto uts npurotoienus 300 ma 0,2 M pactBopa.
9. Uemy paBHO ocMmoTrdeckoe nasienue 0,5 M pactsopa riatoko3st COH1206 npu 25°C?
10. Haniucats B HOHHO-MOJNIEKYIISIpHON (pOpME YpaBHEHUS peakiyii, MPUBOISIIIUX K 00pa30BaHUIO MATOPACTBOPUMBIX OCAIKOB WM
ra3os: a) Pb(NO3)2 +KI; 6) NiCI2 + H2S; B) K2CO3 + HC1; r) CuSO4 + NaOH; n) CaCO3 +HC1; ¢) Na2SO3 +H2S04 ; x)
AlBr3 +AgNO3 .
11. CocTaBuUTh ypaBHEHHUS NMPOILECCOB, MPOTEKAIONIHX MpH 3MekTpoiuse paciaBoB NaOH u NiC12 ¢ uHepTHBIMHU 31€KTPOJaMHu.

6.3. ®oH/1 OLIEHOYHBIX CPEACTB

I. Bonpocsl K 9K3aMEHy

Pazpen 1. O6mas 1 HeopraHU4decKast XUMHSL
1.1. Xumus KaK pas3zaen eCTeCTBO3HAHMUS. 3HaUCHNEe XUMHUH B H3YUSHHUH MTPUPOJIBI I PA3BUTHU TEXHHUKH.
1.2. OcHOBHBIE KITacChl Heopraundeckux coequaernii. Okcuasl. Ocuoanust. Kucnotsl. Comu. Mx coctas u ctpoenne. Crioco0st
MoJIy4yeHus1. XMMHUYECKHUE CBOICTBA.
1.3. BonHoBBIE CBOIiCTBa MaTepUalbHbIX YacCTHL. Y paBHeHHe A¢ bpoiina. OcCHOBHbIE MOJIOKEHUS] KBAHTOBOM MeXaHUKH. MoJienb
aneKTpoHHOT0 obiaka. [TpuHnmn HeonpenenenHocTH I elizeHOepra.




1.4. KBaHTOBBIC YnCiIa. DNEKTPOHHBIE 00OJIOYKH aTOMOB. $-, P-, d-, f-aeMeHThI
1.5. ITpuHIMIIBI 3JIEKTPOHHOT'O CTPOECHUS aTOMOB.
1.6. Ilepuonuueckuii 3axon I.M1. Menneneesa. Ctpoenue [lepuoanueckoii cuctemsl. VI3MeHeHHEe CBOMCTB 3JIEMEHTOB B IIEPHOJIAX,
rpynnax. 3HaueHue [leproandaeckoro 3aKoHa.
1.7. ITpuunHBI BOBHUKHOBEHHS CBSI3U B MOJIEKyJie. Buabl xumuyeckoi cBsi3u. BaaeHTHOCTD.
1.8. [TapamMeTpbl XUMHYESCKOW CBSI3H (JUTMHA CBSI3H, SHEPTHs, BAJICHTHBIC yIiibl). KoBaneHTHas xumMudeckas cBsi3b. CBOICTBA CBA3M.
1.9. Monnas cBsa3p. CTpyKTypa HOHHBIX coeanHeHni (Ha mpumepe NaBr, CaCl2).
1.10. Teopus »nexTponuTHyeckoil aucconuanuu. [Ipuunna snexTporutudeckoi auccoruanmu. CreneHs auccoruanuy. CUnbHbIE
U CJ1a0bIe ACKTPOITUTHL
1.11. CocTosiHHE CHITBHBIX 3JEKTPOJIHUTOB B pacTBope. KoHCTaHTa AnCCOIMAIiy cIadbIX 31eKTpoiauToB [IponsBencHne
PacTBOPUMOCTH.
1.12. DnexTponuTuueckas auccouuanus Boasl. MoHHoe npousBenenue Boasl. Bogopoansiii nokaszatens. Muankatopsl. BydepHbie
PacTBOpHL.
1.13. Tungponus coneit. Tunsl ruaponusa. . Crenens rugponusa. Koncranrta rugponusa.
1.14. OxkucauTeNbHO-BOCCTAaHOBUTENbHBIE peakunu. CTeneHb OKUCIeHus. BaykHele OKUCIUTENN 1 BOCCTAHOBUTEIH.
Cocrasinenue ypaBuenuit OBP metomom anektponHoro 6ananca. Tunst OBP. HanpasieHnue peakiuu.
Paznen 2. ®usndeckas U KOIOUAHAS XUMUS
2.1. Xumudeckas TepMoarHaMuKa. TepMoauHAMUYecKUe TapaMeTpsl. BHyTpeHH sHeprus, TemioTa, padota. TemoBoi s dexr
XUMUYECKON pPEeaKLMH.
2.2. IlepBblii 3aKOH TEPMOJUHAMUKY. DHTANbIMS. I3MEHEHNE SHTANBIINY 9K30- U 3HA0TepMUYeckuX peakuuil. 3akoH I'.M. I'ecca.
CrnencTBusl U3 HETO.
2.3. IlonsaTue 06 3HTponHH. MI3MeHeHHe 3HTPOINHU NIPU XUMHIECKUX peakuusax u (a30BbIX Hepexoaax. Bropoii 3akoH
TEPMOJIMHAMUKH.
2.4. Xumudeckasi KHHETHKA. | OMOTe€HHBIE 1 TeTeporeHHbIe CHcTeMBl. CKOpOCTh peakiui. PaKkTophl, BIUIONIIE Ha CKOPOCTh
TOMOI'€HHOH U T€TEepOreHHOM peaKkLuy.
2.5. 3akoH neicTByomux Mace. BausHue temneparypsl Ha ckopocTs peakiuu. [pasuno Bant-I'odda. Katanuzatopsr.
2.6. OOpaTuMbIe U HeOOpaTUMEBIE peakiuy. XuMIdeckoe paBHoBecue. KoHcTaHTa paBHOBecus. HampagieHue cMerieHus
paBHoBecus. [Tpunnun Jle-Ilatense.
2.7. Ilonsartue cuctemsl, (ha3el. Pa3oBsie paBHOBecHs. Pa30BbIe nepexoas! (Ha mpuMepe Bojsl). COpOIIHOHHBIE IPOIIECCHI.
[Tpumenenue copdentoB. [loBepxHOCTHO-aKTHBHEIC BeniecTBa. [Ipumenenue [TAB.
2.8. qucniepcusie cuctemsl. Kitaccnukanus nqucnepcHbix cucteM. KommonmHoe cocrosuue BemectBa. CTENeHb TUCTIEPCHOCTH.
Konnonansie pactBopsl. CBONCTBA, IOIY4YEHUE.
2.9. PactBopsl. UcTrHHBIE pacTBOPHL. CrIOcOOBI BEIPaXKEHUS! KOHIIEHTpaLuK pacTBOpoB. OOpa3oBaHue pacTBOPOB. SIBiIeHuS,
HaOro1aeMble IpH 00pa3oBaHUM PACTBOPOB. PacTBopuMOocCTh. THITEI pacTBOPOB.
2.10. CgotiicTBa pacTBOpOB HEANEKTPOIUTOB. M eanbHblil pacTBop. JlaBienue nmapa Haj pactBopoM. 3akoHsl Payns.. Ocmoc.
OcmMoTHUYEeCKOe AaBJICHUE.
2.11. PactBopsI 3nekTposuToB. OTKIOHEHHs OT 3aKOHOB Payins u Baut-T'odda. M3oTonnyeckuii K03hGUIIHEHT.
2.12. DnexTpoXuMHUYECKUE TPOIIECChl. DNEKTPOIHBIN moTeHuan. CTaHAapTHBIN 3JIEKTPOAHBIN noTeHnuan. Y pasHenue HepHcera.
2.13. TanpBaHnYeckue dMeMeHThl. DneMeHT Janmansa-Akoou. D/IC rarpBaHUYEcKOro eMEeHTa. XUMUYSCKHE HCTOUHUKH TOKA.
T'anpBaHnYecKHE 2JE€MEHTHI. AKKYMYJIATOPBL. TOIIIMBHBIE 2IEMEHTHI.
2.14. CymHOCTb 3JeKTpoJin3a. AHOJIHBIE U KATOJHBIC IIPOIECCHI. DJIEKTPOJIN3 PACILIABOB, JIEKTPOJIU3 PACTBOPOB. DIEKTPOIIH3 C
PacTBOPUMBIM M HEPACTBOPHMEBIM aHOJ0M. 3akoHbI Dapayes. [IpuMeHeHNe MEKTPOITH3a.
2.15. OcHOBHBIE BUJBI KOPPO3HH METAILIOB. DIEKTPOXUMUYECKast KOPPO3Hs METAIOB. MeTOIbI 3alUTH METAIJIOB OT KOPPO3HH.
Pasgen 3. Meraiuisl
3.1. Metannsl. MeTaminyeckas CBs3b.
3.2 ®uznyveckue, XUMAYECKIE CBOHCTBA METAUIOB (OTHOIIEHHE METAJUIOB K BOJIE, KHCIIOTaM, IIeJI04aM).
3.3. CriocoObl MOMyYeHHsT METAIIIOB.
3.4 Tlpupojia 31MeKTPOIPOBOIHOCTH.
Pasnen 4. Ananutudeckas Xumust
4.1. Xumnueckas uaeHTadukanus. KauecTBeHHbIH KOMUYECTBEHHBIN aHaMN3. XUMHIECKUH, PU3NKO-XUMHUIECKUI 1 pu3ndeckui
aHanu3. CriekTpajbHble URJIEKTPOXUMUYECKHE METO/Ibl aHAJIH3a.
Paznen 5. BeICOKOMOJIEKYIISIPHBIE COEAMHEHMS
5.1. ITomamepsr. Knaccuduxarus. MeTo sl morydeHus. 3aBHCHMOCTD CBOIMCTB OT COCTaBa M CTPYKTYpHI MosuMepoB. [lonnmepHsie
cMoJbl, Kayayku. CBoiicTBa, IpUMEHEHHE.

II. TecToBble 3ananus

DOoHJI TECTOBBIX 3aJaHUH COAEPKUT 556 BOIIPOCOB 10 pazfenaM:
— cTtpoenue aroMa U Ilepuoauueckas cuctema;

— XUMHUECKasi CBsI3b U CTPOCHUE BELIECTBA,;

— KJIacChl HEOPraHUYECKUX COEAUHEHU;

— c1I0cOOB!I BBIPA)KEHHS COCTaBa PacTBOPA;

— PaBHOBECHUE B PAaCTBOPAX IEKTPOJIUTOB;

— OKUCJIMTENIbHO-BOCCTaHOBUTEIIbHBIE PEAKIINY;

— OCHOBBI XUMHYECKO! TEPMOIUHAMHUKY;

— XUMUYecKasi KHHETHKa M KaTalu3;

— XUMHUYECKOE PaBHOBECHE; ;

— o0mmme cBOWCTBA PaCTBOPOB

— DJIEKTPOXUMMUECKHE TpoLiecchl. ['anpBannueckuil anemeHT. Koppo3us meramios;




— 2MEKTPOXUMHUYECKUE MTPOLECCHI. DIEKTPOIH3;

— IUCTIEPCHBIE CUCTEMBI;

— IIOBEPXHOCTHBIC SIBJICHHS U a1COPOIIHS;

— TEOpPEeTHYECKNE OCHOBBI aHATUTHIECKOH XUMHUH;

— Ka4eCTBEHHBIA XMMHUYECKUHM aHAJIN3;

— KOJIMYECTBEHHbIA XUMUYECKUH aHaNN3;

— pu3nKo-XUMHIECKHE U (PHU3NIECKIe METObI aHAIN3a;
— OpraHHYecKHe U HEOPTaHWIEeCKUE MOIUMEPEI;

— METO/Ibl OTyUYEeHHUS TOJTHUMEPOB;

— CTpPOCHHE U CBOWCTBA TIOJIMMEPOB.

6.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

Bomnpock! 1 3a1aHus I TEKYIIET0 KOHTPOJIS.

Kontponsnas pabora.

®DoHJ TECTOBBIX 3aJjaHui 10 XUMHUU BuzyanbHoil ctyauu tectupoBanus (VTS)
Bomnpockl k sK3aMeHy

7. YA4EBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHHE JTUCIHUIIJIMHBI (MO YJISA)

7.1. Pekomenayemas quteparypa

7.1.1. OcHoBHasi IUTEpaTypa

ABTODBHI, 3ariaBue H3narenscTBo, Koi-Bo D11 azmpec
JI1. | KopoBun OO6mwas xumus: YueOHUK A7 By30B Mocksa: 15
1 |H.B. Bricmas mkona,
2007
JI1. | KopoBun OOmas xumus: Y4eOHUK [UIS By30B Mocksa: 49
2 [H.B. Bricmiag mkona,
2002
JI1. | I'muaka HJL. | OOmas xuMust: yaeOHUK 11t Mocksa: FOpaiir, 99
3 0akaaBpoB 2014
7.1.2. JlonoJHHUTENbHAS JTUTEPATYpPa
ABTODBI, 3arnaBue W3narenscTBO, Komn-Bo On. azgpec
JI2. | Bapnaunsau Xumust: JJabopaTopHEIit TPaKTHKyM Bbparck: bpI'VY, 195
1 [M.A, 2010
Jlanmua C.@.,
Kocmauescka
s H.IT,
Honckas T.A.
JI2. | Tnuaka HJL., |3amaun v ynpakHeHHS 10 00Iei Mockga: FOpaiir, 20
2 |IlomkoB B.A. |xumuu: yueOHO-TpakTHdIeckoe mocoomne |2015
JI2. | Bapnausu Xumns: nabopaTopHsIil mpakTukyMm a1t | bparck: bpIl'Y, 55
3 IMA, TEXHUYECKUX HaIpaBIeHUH moarotoBku |2015
Jlanuna C.®. |akageMuueckoro 6akanaBpuaTa
7.1.3. MeTonnueckue pa3padoTku
ABTODBHI, 3ariaBue H3natenscTBo, Koi-Bo D11 anmpec
JI3. [Pycuna O.b. | Xumus: Meronuueckue yKkazaHUs Uis Bparck: bpl'Y, 80
1 MIOATOTOBKU CTYJEHTOB K TEKYIIEMY U 2011
HUTOTOBOMY KOHTPOJIIO
JI3. [Pycuna O.b. | Xumus: METOANYECKUE YKA3aHUS UL Bbparck: bpI'VY, 132
2 MOJITOTOBKH CTYJIEHTOB K TEKYLIEMY U 2012
HUTOTOBOMY KOHTPOJIIO
JI3. | Bapdomomee | I[Tomumepsr: MeTomudeckne ykasanus k| bpatck: bpl'V, 18
3 |BAA BBIITOJTHEHUIO JTabopaTopHOi paboter 1 (2016
K CaMOCTOSITENIbHOM paboTe

7.2. llepeyenn pecypcoB UHGOPMALMOHHO-TeIeKOMMYHUKAUMOHHOM ceTH "MHTepHeT"

D1 |Iopran pyHAaMEHTANTBHOTO XUMUYECKOTO
obpazosanust Poccun

http://www.chemnet.ru

92 | Xumus A7s BCeX: MILTIOCTPUPOBAHHBIE MaTEPUATIBI IO
o0IIe, OpraHNYecKoi 1 HEOPraHUIECKOH XHUMHUH

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

33 | BupryansHas Xumndeckas [IIkoma http://him-school.ru

94 | CroBaph TEpMHUHOB 00pa3oBaTeIbHOTO caiita OCHOBBI
XUMHNHU

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

35 | Kypc obuieii 1 HeOpraHMYECKOi XuMuu. Y4eOHbIe http://www.chem.msu.ru/rus/teaching/zagorskii2/video/welcome.h
BHICOMATEPHAIBI tml




36 | «XHUMHK» - CAlT 0 XUMHUH http://www. xumuk.ru/

37 | OHnaiH-CIpaBOYHHUK XUMHUYECKUX 3JIEMEHTOB http://webelements.narod.ru/
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7.3.1 IlepevyeHnb 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 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | U3matenbeTBO "JlaHp" NIeKTpOHHO-OMOIMOTEYHAS CHCTEMa

7.3.2.2 | OnextpoHHas 6ubmmorexa bpl'Y

7.3.2.3 | DnekTpoHHbIH KaTajor 6uodanoTeku bpl'y

7.3.2.4 | «YHHBepcHUTETCKass OubnuoTeka online»

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTLIIUHBI (MO YJIS)

Ay;[I/IToppls[ Hasuauenue OcHameHue ay iuTopun Bun 3anstus
2420 Jlabopatopwust o6rieit OcHOBHOE 000pyIOBaHuE: JIa6
Heopranudeckoi xumuu Nel - CTOJI XUMHYECKHIA;

- llIxad) BBITSKHOM;

- MydenbHas meus.

J1OTOTHUTENBHO:

-MeJIoBast Iocka - 1 ImT.

VyeOuas mebenb:

- KOMILIEKT MeOelu (0CaIouHbIX MeCT) - 26 IIT.;

- KOMILICKT Mebelu (0CaouHbIX MECT) U1l TpenojaBatens — | mrT.;

2422 JlaGopartopus o6ieit OcHOBHOE 000pyI0BaHKE: JIa6
HEOpraHn4eckoi Xxumun Ne2 - CTOJ XUMHYECKUH;

- llIxad) BBITSKHOM;

- llIxad cymmbHBIH;

- Becst BJIA-200M;

- Becst BJIKT-500M.

JlomoMHATEHHO:

-MeJIoBas J1ocka — 1 .

VYueOHas meberb:

- KOMILIEKT Mebenu (ocaouHbIX MecT) — 22 IIT.;

- KOMILIEKT MeOenu (I0calouyHbIX MeCT) U1 IpenoaaBatens — 1 mr.;

1349 VYueGHast ay tuTOpus OcHOBHOE 000pyI0BaHME: Cp
(AucTUIeHHBIN K1acc) - naTepaktuBHasA focka SMARTBoard 6801 co BcTpoeHHBIM
npoekropoM Unifi 35 (auar.77"/195,6 cm) - 1 .
- M®YVY Canon LaserBase MF3228 - 1 mt.
- mouurtop TFT 19 LG1953S-SF (8mir.)
- morutop TFT 17" LD L1753S-SF Silver 1280%1024, 1000:1,
300cd/m2. 8ms (8 mt.)
- cucteMHbIi 6510k P4-640, 1945gz, 2*¥256Mb, 200Gb, Combo, FDD,
ATX 350W, kb/mouse (10 mrT.)
- cuctemHbli 6ok CPU 5000/RAM 2Gb/HDD
(6 mt.)
- ckanep CANOSCAN LIDE220 - 1 mT.
JIOTIOTHUTENBHO:
- MapKepHas JocKa- 1 miT.
VYueGHast MeOes:
- KOMIUIEKT Mebenn (mocanoynsix Mmect/APM) - 32/16 wr.;
- KOMIUIEKT Mebenu (rmocanounbix Mect/APM) st npenonasates - 1
IIT.

2201 YUTAIBHBIN 3211 Nel Komrutekt mebenu (mocagouHbIX MECT) Cp
Cremnaxu

Kommexr mebenu (TTocatouHbIX MECT) A OMOInoTeKaps
BricTaBouHbIe IKahbI

K i5-2500/H67/4Gb (MornTop TFT19 Samsung) (10mr.);
npunrep HP Laser Jet P2055D (1mT.)

2416 VYueGHast ayauTopHs MenoBas focka - 1 mr. Jlex
VYueGHast MeOens:

- KOMILIEKT MeOend (0CaouHbIX MecT) — 44 mT.;

- KOMIUTEKT Me0Oenu (I0CagouHbIX MeCT) Al mpenoaaBatess — | mT.

2416 VYueGHast ayauTopHs MenoBas qocka - 1 mr. 3auér
YyeOHas meOenb:
- KOMILIEKT MeOesH (IOCaJouHbIX MeCT) — 44 1mT.;




| - KOMILJIEKT MeOen (HOC&I[O‘IHI)IX MeCT) JUI TIperojaBaTeiisd — 1 mr.

9. METOIUYECKUE YKA3AHUSA JJISA OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCIHUIIJINHBI (MO YJIS)

OcBOeHHE TUCIUILIHHBI « XM TPOBOAUTCS B JOpME CIEAYIONINX BHAOB YUeOHBIX 3aHATHH: JICKIINH, JTa00paTOPHEIC U
KOHTPOJIBHBIE pabOTHI, CAMOCTOATENbHAS Pad0oTa M SK3aMeH. MeToandecKre peKOMEHIANH K HUM 0a3upyIOTCS Ha CIEeTYIOMNX
TpeOOBaHUX, PEKOMEHAALUSX

a) 3agava JICKIUK — JaTh CTyJCHTaM COBPEMEHHBIE, IEJIOCTHBIE, B3aNMOCBSI3aHHBIC 3HAHNSI, yPOBEHb KOTOPBIX OIPECIIACTCS
KOHKPETHOH TeMoii. B xoze nekim-0eces! 1 JISKIUN-IICKYCCHH CTYACHTHI SIBIIAIOTCS aKTUBHBIMU YYaCTHHKAMH MIPOIIEcca,
UCTIONB3YIOTCS Pa3IMIHbIE CTETIEHH BOBICUEHHOCTHU CIIyIIaTeNel KUK U pa3InyHble BApHAHTHI OOPaTHON CBSI3H.
AKIEHTHPYETCSl BHUMaHHE Ha IEPBOOYEPEHBIX TEOPETUYECKUX MOJ0XKEHHUAX U TPYAHBIX A1 HOHUMaHUs Bonpocax. s
(hopMHpOBaHUS y CTYIEHTOB HHTEPECa K MIPEAMETY, Pa3BUTHS CaMOCTOSTEIIFHOTO TBOPYECKOTO MBIIIUICHAS B X0/1¢ JICKIIUH ¢ 00enX
CTOPOH 3aJaf0TCs BOMPOCH!. [IpuBOASTCS akTyalIbHBIE IPHIMEPEI OMH3KHe OyayIe npodecCHOHAIBHOM NeITeTbHOCTH U/ HIIH
HaXOJSIIUeCs Ha COBPEMEHHOM YPOBHE HAyKH M TeXHUKHU. CTyA€HThI NOJKHBI BUJETh CBA3b JIEKIIMOHHOTO MaTepuaa ¢ paHee
PAacCMOTPEHHOH Teopue U cosiepskaHueM J1adopaTOpHBIX paboT. Bo3MoXeH BapHaHT JIEKIIUU B X0JIe KOTOPOH CTyIeHTaM
Hpe/IaraloTest HeOOIbIINe 3aJaHUs UIT CAMOKOHTPOJIS, OIICHKH MTOHMMAaHHS MaTepHaia i ero 3aKpeIICHHUS.

6) Xumus — Hayka 3KCIepUMeHTanbHas. [ rTy00Koro H3ydeHus JUCUUILTHHBI CTyIeHTaM He00XOIUMO BBITOIHUTD
1abopaTopHbIA NpakTHKyM. OJHUM U3 00s13aTeNbHbBIX TpeOOBaHUI IPH BBINOJIHEHUH JIAOOPATOPHBIX pabOT SABIISETCS aKTHBHAS
CaMOoCTOSATENbHAS padoTa CTyIeHTa. Y CIIENTHOE BEIOIHEHHE OTBITOB 3aBICHT OT YMEHHH 00YJaIOIINXCS [IeJIeco00pa3sHo
COCAMHSATH YMCTBCHHBIC U (PU3UYIECKUE NEHCTBU, a 3TO, B COI0 OYepe/Ib, CBA3AHO C PA3BUTHEM HABBIKOB [0 TEXHUKE XUMHIECKOTO
9KCIepUMEHTa. YueOHble 1abopaTopHble paboThl B OOJNBLUIMHCTBE CIy4aeB NPEACTaBIAIOT COO0H paboThl HCCIE0BATEIBCKOTO
XapakTepa ¢ pa300poM KOHKPETHBIX 337124 ¥ TEKYIIUM KOHTposeM. K BEIMoIHEHHIO Ta00paTOpHOH paboTh IOITyCKAIOTCS
CTYZEHTHI, H3yUYHBIIIIE TEOPETHUECKNE CBEACHHS, COJlepKaHue JTabopaTOPHOH pabOoTEI, X0 MPOBEAEHHS IKCIIEPIMEHTOB U
UMEIOIINE COOTBETCTBYIOIIUE 3aNKCH B TeTpaau. O0g3aTeIbHBIM SBISIETCS O3HAKOMIICHHE C MPaBHIAMU TEXHUKU O€30MacHOCTH,
3HaHUE CBOMCTB MCIOJIL3YEMBIX PEakTHBOB. [Ipy BEIMONHEHHN 1a00paTOPHBIX pabOT BCe HAOMIOACHHUS CTYICHTHI 3aIIUCHIBAIOT B
nabopaTopHsIii xKypHai. [Tocie skciepuMeHTaTbHON 9aCcTH 00CYKIAIOTCS Pe3YIIbTAaThl OIBITOB, 3AIIMCHIBAIOTCS YPAaBHEHHS
peakiuii. BeimonHeHne 3a1aHnit TEOPETHIECKOTO M MPAKTUIECKOT0 XapakTepa (YpaBHEHHUS peakiuii, pacaéTsl, rpadukin)
HalleJIeHHOe Ha 3(Q(QEeKTUBHYI0 OTPabOTKY 3HAHMIT CTYJCHTOB, a OTBETHI HA BOIIPOCHI 110 PE3YJIbTaTaM PadOThI, HO3BOJISIOT CTYACHTY
IPOKOHTPOJIMPOBATh YCBOCHHUE UM H3ydaeMoro Marepuana. Copepkanue oTuéra 1o J1abopaTopHOil paboTe: Ha3BaHUE, LElb
paboTHI, KpaTKHEe TEOpPEeTHIECKNE CBENCHHMS (2 CTP.), BKIIOYAIONIHE OCHOBHBIE TIOHATHS U OTIPEeNICHNS, 3aKOHBI, KIIaCCU(PHUKAIINN
XMMHYECKUX CBOUCTB, PEaKLU U T.II., SKCIIEpUMEHTAIbHAasl 9aCTh, BKIIIOUAIONast HA3BaHUE U OIHMCAHUE OIBITOB, YPaBHEHHS
peakuuii, mpu HeoOXOJUMOCTH PUCYHOK J1a00PATOPHOH YCTaHOBKH, TaOIMIIbI, TPAUKH, pacYETHI, OTBETHI HA BOIIPOCHI, BBIBOJI.

B) camocTosTenbHas padota (CP) — 310 mmanupyemast paboTta CTyICHTOB, BBIIIOJIHASMAs 0 33aHUI0 M TPH METOINICCKOM
PYKOBOJICTBE IIpeTIoaBaTens, HO O3 ero HemocpeICTBEHHOro yyacTusa. Metogonorudeckyto ocHoBy CP cTyneHTOB cocTaBiseT
JeSITeIbHOCTHBII MOAXO0M, KOTOPBI COCTOUT B TOM, YTO LIENIH 00yUYEHUs] OPHEHTUPOBAHB! Ha ()OPMUPOBAHUE YMEHUH peraTh
THIIOBBIC U HETHIIOBBIC 33/1a4H, TA€ CTYICHTaM HaJI0 IPOSIBUTH 3HAHNWE XUMUH. B Xo1ie caMoCcToATeIbHOM pabOoThI CTYICHTEI
yIIIyOIISIOT U pacIMpPSIIOT 3HAHKUS AUCIMIUIMHEI, OBJIAEBAIOT IPHEMaMH TIpoIiecca MMO3HAHUS, Y HUX (OPMUPYETCs HHTEPEC K
y4eOHO-TI03HABATENbHOMN eSITeIbHOCTH, Pa3BUBACTCS CAMOCTOATEIBHOCTD, aKTUBHOCTB, OTBETCTBEHHOCTh. Hanbonee 3Haunma
yIpasiisieMast IperoaBaTeIeM caMOCTosITelIbHas paboTa CTYAEHTOB, KOTOpast BKIIFOYAeT B ce0sl CIeAyOne BH/bI y4eOHBIX
3aHATHI: TOATOTOBKA K TabopaTopHEIM padotam (45 % tpynoémioctr CP), BEIOTHEHNE KOHTPOIBHOH paboTs! (18 %),
MOJTOTOBKA K 9K3aMeHy B TeueHue cemectpa (37 %).

IToaroroBka k 1a60paTopHOI paboTe 3aKIF0YAETCS B U3YUYEHUH [0 METOANYECKOMY TTOCOOUIO TEOPETUIECKON U
9KCIIEPUMEHTAIBHON YacTH paboThl M 0OPMIICHUH KOHCIIEKTa B JIJAOOPaTOPHOM JKypHAJIe.

KontponbsHas paboTa M03BOISAET 3aKPENTUTh TEOPETHUECKNE 3HAHUS AUCIUIUIMHEL, CIIOCOOCTBYET (JOPMHUPOBAHNIO HABBIKOB
CaMOCTOATEIBHON pabOTh! I aHATUTHIECKOTO MBIIIUICHHUS, TO3BOJISIET OCYIIECTBUTH KOHTPOJIb KAUeCTBA YCBOCHUS U3yUEHHOTO
MarepHala i CaMOCTOSTeIbHOM paboThl cTyneHTa. KoHTposibHAs paboTa COAEpKUT IecsTh 3a/1ad 10 Pa3HbIM paszesam
JVICIIUITIMHEL, BEITTONHACTCS B PYKOITMCHOM BHIIE B TeTpanu. [IpuBoanTcs ycnoBre 3a1a4qn, IOApoOHOE penieHne, 00bsICHEHHE,
oTBeT (BbIBOA). PexomenryemMsbiil 00beM: 6-8 cTpaHHII.

IToaroroBka k 3K3aMeHy B TEYEHUE CEMECTpa 3aK/II09aeTCs B paboTe CTyICHTOB C IEKIHOHHBIM MaTepHaIoM, IOUCKE U aHAIN3e
MaTepuaoB U3 IUTEPATYPHBIX U IEKTPOHHBIX HCTOUYHHUKOB M0 33JaHHON TeMe, U3y4YE€HHU TEM, BBIHECEHHBIX HA CAMOCTOATEIbHYIO
paborty.

T') TeKyIIHit KOHTPOJIb OCBOCHUS CTYACHTAaMH AUCIMILUIMHBI IPOBOAUTCA B (hopMe TeMaTHUECKUX KapTO4eK C 3aJaHUsIMU I10
Ka)K/I0i TeMe, IOMallHeH KOHTPOJIBHOM paboThl, TECTOBBIX 3aJaHHM, @ TAKXKE C MCIOJIb30BAaHUEM TEXHUUECKUX CPEACTB O0YyUCHUS
Ha 0a3e MEeKTPOHHOTO OaHKa TecTOBBIX 3aaannit (500 3amanunii) — TecToBOi 000moukn VTS.

Taxoxe A7 OLEHKH YIEOHBIX JOCTHKEHIH 00yUYarONIIXCsl UCTIONb3yeTcs OaIbHO-PEHTHHIOBAs CHCTEMA.

1) Koncynprauuu. B cinydae 3aTpy1HeHH NpU U3YUYE€HUH Kypca clieAyeT 00paliaThes 3a KOHCYJIbTalKeH K MpernoiaBaTeio.
KoHcynbranuyu MO>KHO HOJIyYHTB TAKKE IO BOIIPOCAM OPraHU3aIMU CaMOCTOSTEIBHOI paboThI U 10 IPyrHM OpraHU3alHOHHO-
METOJMYECKAM BOTIPOCAM.

e) HroroBoii ¢popmMoit KOHTPOISI OCBOSHUS CTYACHTAMH AUCIUILUIUHEI SBISCTCS 3K3aMEH.

K cnaue sk3ameHa JOMyCKalOTCs CTyAE€HTbI, KOTOPBIE BBINOIHUIN Ta00paTOpHbIE pabOTHI U CHAIU OTYETHI 110 HUM, BBINOITHUIN
3aJJaHU TEeMAaTHIECKUX KapTOUeK, TECTHI, KOHTPOIBHYIO padoTy. [IpoBomuTcs 5K3aMeH B ycTHOH (opme 1o Omuieram. B Omiere
COJICPIKUTCS JIBA TEOPETUIECKHIX BOIIPOCA U MIPAKTHIECKOE 3a/1aHHE.
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