MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

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

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

VYTBEPX/AIO
OOKYMEHT NOANNCAH %)
QNEKTPOHHOW NOAMUCHLIO HpOpeKTOp 110 yqe6HOH pa6OTe
CepTudumkaT: 6FC632A3C216BIFFDAOFSEADC52COSFE E.H.HYKOBHI/IKOBa
Bnapeneu: Cutos Unbsa Cepreesny
[LevictButeneH: ¢ 25.03.2024 go 18.06.2025
08 mas 2024 .

PABOYAS TPOI'PAMMA JIUCIITUIIJIMHBI
b1.0.06.03 Xumus

3akperieHa 3a kabeapoii  IK0J0ruH, 0€30IMaACHOCTH KH3HEAeITeJILHOCTH H
bu3nvyecKon KyJIbTypPbl

VYueoOnsii iian  ¢s230501 24 TTC.plx
23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEICTBA

Kanudukamms Nnxenep

dopma 00ydeHHsT 3a04YHAasi
Oo6mas tpynoemMkocth 4 3ET

Buasl kouTpons Ha Kypcax:
Dx3ameH 1

PacnpeneneHne 9aC0B JUCHUIIMHBI IIO KypCaM

Kypc 1
Bup 3ansaruii v PIl Hroro
Jlexuuu 4 4 4 4
JlabopatopHbie 2 2 2 2
B ToM uucne uHT. 3 3 3 3
HUroro ayn. 6 6 6 6
KonrakTHas padora 6 6 6 6
Cawm. pabora 129 129 129 129
Yacel Ha KOHTPOJIb 9 9 9 9
Hroro 144 144 144 144



DidenkoLA
Машинописный текст
08 мая

DidenkoLA
Машинописный текст
24


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

Xumust
paspabotana B coorBercTBHM ¢ PI'OC:

dDez[epanLHLIﬁ FOCYIlapCTBCHHBII‘;I O6pa30BaTCHBHBIﬁ CTaHAApPT BBICHICTO O6pa30BaHI/I${ - CIICHUAJIUTET I10

cneruanbHocT 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJOTHYECKHE cpeAcTBa (mpuka3 MUHOOpHayKu
Poccuu ot 11.08.2020 1. Ne 935)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

23.05.01 HazemHbBI€ TPaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBA
YTBEPXKACHHOTO IprKa3oM pektopa oT 30.01.2024 Ne 32.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl
IKOJI0ruH, 0e30NACHOCTH KU3HEAEATEIbHOCTH U (PM3HYECKOH KYJIbTYpPbI

ITpotokon ot 25 mapta 2024 1. Ne 10
Cpok neiictBust mporpaMmsl: 2024-2028 yu. rof

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.®.
No peructpanun 15

(y4eOHBIi1 oTIHEN)


DidenkoLA
Машинописный текст
15


Buzuposanue PI1/] nJ1s1 ucnojiHeHusi B o4epeHOM y4eOHOM roay

[Ipencenarens MK®
2025 1.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosHeHus B 2025-2026 yyeOHOM roly Ha 3aceaHuH Kaheapbl
IKOJIOTHH, 0€30MACHOCTH KU3HENESI TETLHOCTH U (PU3HYECKOH KYTbTYPHI

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 20251, 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
JKoJ10rMH, 0€30MACHOCTH KM3HeeSI TeIbHOCTH U (PHU3MYeCKOi KyJIbTYPbI

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 2026 r. Ne
3aB. xaenpoit

BusupoBanue PIIJI a1 ncno/iHeHUsI B 04epeIHOM Y4eOHOM roay
IIpencenarens MK®

- 2027 .

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
ucroinaenus B 2027-2028 yueOHOM roay Ha 3acenaHuu Kadeapsl
IKOJIOTHH, H€30MACHOCTH KU3HEIeATeJTbHOCTH M (PH3HUeCKOoil KyIbTypPbI

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

IIpotokonm o 2027r. Ne
3aB. xathenpoit

Buzuposanue PI1/] nJis1 ucnojiHeHusi B 04epeHOM y4eOHOM roay

[Ipencenarens MK®

2028 .

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2028-2029 yyeOHOM rofy Ha 3acegaHnuy Kadeapsl
IKO0JIOTHH, 0€30IACHOCTH KU3HEAesATeTbHOCTU U (PU3UYECKOH KYJIbTYPhI

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2028 r. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

W3yuenne (pyHAaMEHTAIBHBIX 3aKOHOB XUMHH C MO3UIMH COBPEMEHHOI HayKH; (HOPMHUPOBAHUE HAYIHOTO
MUPOBO33PEHUS; OBJIAJCHUE IIEMEHTAPHBIMY HABBIKAMH BBIIIOJIHEHHS XMMUYECKO-TO DKCIIEPUMEHTA, COCTABICHHUS
YPAaBHCHHMI XUMHYECKUX PEAKLHM, BBIIIOJHEHUS XUMUYECKUX PACYETOB; yCBOCHHE COBPEMEHHOM POJIM XMMHHU B Pa3BUTHH
MAaIIMHOCTPOCHHS, aBTOMATHKH, HAyK O MaTeprajax, HAHOTEXHOJIOTHAX U IPYTHX 00IaCTAX.

2. MECTO JJMCIIMIIVIMHBI B CTPYKTYPE OOII

uxa (pazgen) OOIT: b51.0.06.03

21

TpeGoBaHus K NpeIBAPUTEILHOI 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

I[l/lClIl/ll'I.]'[l/Il-lbl U MPAKTUKHU, 1JI KOTOPBIX OCBOCHHUE JAHHOM JUCHHMILIHHBI (MO}lyJ'lﬂ) He00X0IMMO KaK
npeamecTrByrouiee:

221

DKOJIOTHs

222

besonacHocTh KUBHCACATCIbHOCTHU

223

MarepuanoBeneHue

224

TexHomorus KOHCTPYKIIHOHHBIX MaTECpHUAJIOB

225

9KCHJIyaTaL[I/IOHHLIC 1 3allIUTHO-OTACJIOYHBIC MaTCPpUaJIbl

3. KOMIIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA TUCHUTITNHBI

(MOAYJISA)

OIIK-1: Cnoco0eH CTaBUTh U peliaTh HHKeHEPHbIE U HAYYHO-TeXHHYeCKHUe 3a1a4M B cepe cBoeil npodeccuoHaIbLHOI
AesITeJJbHOCTH M HOBBIX MEKIHCHUIUIMHAPHBIX HANPABJICHHUIT ¢ HCIOJIL30BAHHEM €CTeCTBEHHOHAYYHBIX, MATeMaTHYeCKUX

H TEXHOJOI'HY€CKHX Moz[eneii;

Wamukatop 1 [ OIIK-1.1 CTaBuT HHXKEHEPHBIC U HAYYHO-TEXHUYECKHE 3a/1a4H B cepe cBoel Mpo(hecCHOHATBHON eITeTbHOCTH

M HOBBIX MCKIUCHUIITIMHAPHBIX HanpaBneHnﬁ

Wumukatop 2 | OIIK-1.2 ®opmupyeT BO3MOXKHEIC BAPHAHTHI PEIICHHS HHXCHEPHBIX H HAyYHO-TEXHHYECKUX 3a/1a4 B cepe cBoei

HpO(beCCHOHEUIBHOI?I JACATCIBHOCTH U HOBBIX MEKIUCITUIIMHAPHBIX HaHpaBHeHI/II\/‘I C UCIIOJIb30BAHUEM
€CTCCTBCHHOHAYYHBIX, MATEMATUYCCKUX U TEXHOJIOTNMICCKUX Moneneﬁ

Wunukarop 1 [ OIIK-1.3 Pemraer nHxeHepHbIEe U HAyYHO-TEXHUYECKHUE 3a7a41 B chepe cBoel npodecCuoHaTbHON AeSITETbHOCTH U

HOBBIX MCKIUCIHUITTIMHAPHBIX HaHpaBJ'IeHI/Iﬁ Ha OCHOBEC OIITUMHU3ALINHN C(I)OpMPIpOBaHHLIX BapuaHTOB peHJeHI/Iﬁ

B pe3yibTaTe 0cBOEHNS AUCHHILIMHBI 00yIAIOIIHIICH TOTKEH

31

3HaTh:

3.1.1

OCHOBBI PEIICHUS] MHKEHEPHBIX M HAYYHO-TEXHUYECKUX 3a/]a4 B chepe cBoel MpodecCHoHaNbHOH NesTeNnbHOCTH U
HOBBIX MEXXAMCIMIUIMHAPHBIX HANPaBIEHUI;

3.1.2

OCHOBBI (I)OpMI/IpOBaHI/ISI BO3MOXXHBIX BAPUAHTOB PCHICHUA NHXXCHEPHBIX U HAYYHO-TCXHUYCCKUX 3a/lav B CQ)epe cBoel
HpO(l)eCCHOHaHBHOﬁ ACATCIBHOCTH U HOBBIX MCKIUCIUITITIMHAPHBIX HaHpaBJ'[eHI/Iﬁ C UCIIOJIB30BAaHUECM
€CTCCTBECHHOHAYYHBIX, MATEMATUICCKUX U TEXHOJIOTUICCKUX Moneneﬁ;

OCHOBEI peIlIeHNs MHXEHEPHBIX ¥ HAyYHO-TEXHHYIECKNX 3a/1a4d B chepe cBoe NpodeccnOoHATBHON AEATETBHOCTH M HOBBIX
MEKAUCIMIUIMHAPHBIX HANIPAaBICHUH Ha OCHOBE ONTUMU3AIMU c(hOPMHUPOBAHHBIX BAPHAHTOB PELICHUH.

3.2

YMmeTb:

3.2.1

pa3pabaThiBaTh pelIeHNs] MHXEHEPHBIX W HAYTHO-TEXHUUECKUX 337134 B chepe cBoel mpodecCHOHaNBHOW IesTeTbHOCTH
1 HOBBIX MEXKIUCUUILTMHAPHBIX HAIPABIICHUH;

322

(opMIpOBaTH BO3MOXKHBIC BAPHAHTHI PEIICHUS NHXKCHEPHBIX U HAYYHO-TEXHUUECKHX 3aad B chepe CBOeH
po(heCCHOHAIBHON JIEITEIBHOCTH U HOBBIX MEXANCUUILIMHAPHBIX HATIPABJICHUI C UCTIOIb30BAHHEM
€CTECTBEHHOHAYYHBIX, MATEMATHYECKUX M TEXHOJIOTMUECKHX MOJEINEH;

323

peuiaTh MHXKCHECPHBIC 1 HAYYHO-TEXHUYCCKUC 3a/1a4 B C(bepe cBoOeH HpO(l)GCCHOHaHLHOﬁ JACATCIBbHOCTHU U HOBBIX
MCKIUCIUINIMHAPHBIX HaHpaBJ’IeHI/Iﬁ Ha OCHOBC OIITUMH3AIINH C(i)OpMI/IpOBaHHLIX BapHuaHTOB peH.IeHPIﬁ.

324

33

Baajnern:

33.1

HaBBIKAMU PEICHUS NHKCHEPHBIX U HAYYHO-TEXHUUECKHX 33134 B cpepe CBoeH Mpo(heCCHOHAIBHON AeSTEeNbHOCTH ’
HOBBIX MEKIMCLUIUIMHAPHBIX HAIIPABJICHUM;

332

HaBBIKAMU (POPMHUPOBAHUS BO3MOXKHBIX BAPHAHTOB PEIICHUS HH)KCHEPHBIX U HAYYHO-TEXHUUECKHX 3a7ad B chepe CBOeH
po(heCCHOHAIBHON JIEATETBHOCTH U HOBBIX MEXANCIUILIMHAPHBIX HATIPABIICHUH C UCTIOIb30BAHUEM
€CTECTBEHHOHAYUYHBIX, MATEMaTUIECKUX U TEXHOJIOTUYECKUX MOJIEIIEH;

333

HaBbIKaMU PCHICHUSA HWHXXCHCPHBIX U HAYYHO-TCXHUICCKHUX 3a1a4 B cq)epe cBOEH HpO(I)eCCPIOHaJ'ILHOﬁ JACATCIBHOCTHU U
HOBBIX MCKIUCITUTIIINHAPHBIX HaHpaBHeHI/Iﬁ Ha OCHOBC OIITUMH3allNH C(bOpMI/IpOBaHHI)IX BapHUaHTOB peIHeHI/Iﬁ.




4. CTPYKTYPA U COJAEPKAHUE JUCIATLINHBI (MOLYJI5T)

Kon Bun HanmenoBanue pasnenos u | Cemectp / | Hacos | Komneren- | JIuteparypa | Wure | IIpumeuanue
3aHATHA | 3aHATHSA TeM Kypce UM PaKT.
Pasnen | Paszmea 1. O0mas u
HeOopraHmyeckasi XuMust
1.1 Jlex CtpoeHne aTomMa U 1 0,4 OIIK-1 JI.1J11.2 0 OIIK-1.1,
[Teproauueckuii 3aKoH JI1.3 OIIK-1.2,
2223025 OIIK-1.3
1.2 Jlex XuMuYeckas CBSA3b U CTPOCHHE 1 0,4 OIIK-1 JI1.1J11.2 0,2 Jlexnms-
MOJIEKYJT JI1.3 6ecena. OIIK
222325 -1.1, OIIK-
1.2, OIIK-1.3
1.3 Jlex CBoiicTBa pacTBOPOB 1 0,4 OIIK-1 JIT.1J11.2 0 OIIK-1.1,
3IEKTPOIUTOB JI1.3 OIIK-1.2,
22 23 35 OIlIK-1.3
1.4 Jlex OKHCIUTENBHO- 1 0,4 OIIK-1 JI1.1J11.2 0,4 Jlekmus-
BOCCTaHOBHTEJIbHBIE PEAKIIUU D253 D5 oOecena. OIIK
-1.1.
1.5 JIab OCHOBHBIE KJIACCHI 1 0,2 OIIK-1 JI2.3 0,1 Pabota B
HEOpPraHUYECKUX COECTUHEHUN 22 23 37 MaJIbIX
rpymnmnax.
OIIK-1.1,
OIlK-1.2,
OIlIK-1.3
1.6 JIab DNEeKTPOIUTHYECKAS 1 0,4 OIIK-1 JI12.1 J12.3 0,2 Pabota B
JUCCOLIMAIINS U PEaKIIUU B 2233 MaJbIxX
pacTBopax dIEKTPOIUTOB rpymnmax.
OIIK-1.1,
OIIK-1.2,
OIlIK-1.3
1.7 JIab OKHUCITUTEIHHO- 1 0,4 OIIK-1 JI2.1J12.3 0,2 Pabota B
BOCCTaHOBUTEJIbHbBIE PEAKLIUU 22 33 MaJbIX
rpymnmnax.
OIIK-1.1,
OIlK-1.2,
OIlIK-1.3
1.8 Cp [ToBTopenue tems! "Ctpoenue 1 16 OIIK-1 JI.1J11.2 0 OIIK-1.1,
aroma u lleproanueckas JI1.3J12.3 OIIK-1.2,
crucTeMa XUMHUYECKIX 21323335 OIIK-1.3
snemenToB /.M. Menneneena".
[ToxnroroBka ¢ 1a00paTOpHBIM
pabotaM "OCHOBHBIE KITACCHI
HEOpPraHUYECKUX COECIUHEHUN";
"CtpoeHue atoma u
[leproanueckuii 3aKoH.
XuMH4eckas CBA3b U CTPOCHHE
BemiecTBa" ¥ K TEKyIIEMY
KOHTPOJIIO.
1.9 Cp [ToBTOpEHME TEMBI 1 8 OIIK-1 JIT.1J11.2 0 OIIK-1.1,
"XuMudeckas CBSI3b U JI1.3J12.3 OIIK-1.2,
CTPOCHUE MOJIEKYI". 21223335 OIIK-1.3
[TonroToBka K TeKyLemy
KOHTPOJTIO.
1.10 Cp [ToBTOpenue temsr "CBoiicTBa 1 12 OIIK-1 JI1.1 JI1.2 0 OIIK-1.1,
PacTBOPOB NIEKTPOJIUTOB". JI1.3J12.3 OIIK-1.2,
IoxnroTtoBka K 1a00paTOPHBIM 21223335 OIlIK-1.3

pabotam: "DIEKTPOIUTHYCCKAS
TIVCCOIIMAIINS U PEaKINH B
pacTBOpax MEKTPOIUTOB" U K
TEKyIIEeMy KOHTPOIIO.




1.11 Cp IloBTOpeHue TeMBL 9 OIIK-1 J1.1 0 OIIK-1.1,
"OKHCIUTEILHO- JI1.2J12.3 OIIK-1.2,
BOCCTaHOBHTEJbHBIE peakuuu", 21325335 OIIK-1.3
MOATOTOBKA K Ta00paTOpHOIt
pabote U K TeKyIIeMy
KOHTPOJIIO.
1.12 Ox3ameHn |IloaroroBka k sK3amMeHy 7 OIIK-1 JIT.1J11.2 0 OIIK-1.1,
JI1.3J12.3J13. OIlK-1.2,
1J13.2 OIIK-1.3
31323354
3536
Paznen |Pazgen 2. duznyeckas
XUMUSA
2.1 Jlex OCHOBBI XUMHYECKOM 0,4 OIIK-1 JI1.1J11.2 0,3 Jlexnus-
TEPMOJUHAMHUKHI JI1.3 oecema. OIIK
323335 -1.1, OTIK-
1.2, OIIK-1.3
2.2 Jlex OCHOBBI XUMHYECKOM 0,4 OIIK-1 JI1.1J11.2 0,3 Jlekmus-
KUHETUKH. XUMHUYECKOE JI1.3 oecena. OIIK
paBHOBeECHE. 223335 -1.1, OIIK-
1.2, OIIK-1.3
2.3 Jlex HucnepcHsie cuctembl. O0mue 0,4 OIIK-1 JI1.1J11.2 0 OIIK-1.1,
CBOHCTBA pacTBOPOB JI1.3 OIIK-1.2,
323335 OIlIK-1.3
2.4 Jlex DNEKTPOXUMUYECKUE 0,6 OIIK-1 JIT.1J11.2 0,5 Jlexuusi-
nporecchl. [anpBaHUYECKUI JI1.3 Oecena,
anemeHT. Kopposus. 92 3355 npoOieMHast
DnexTponu3 nexuust. OIIK
-1.1, OTIK-
1.2, OIIK-1.3
2.5 JIab CKOPOCTbh XMMUYECKUX 0,2 OIIK-1 JI12.1 J12.3 0,1 Pabota B
peakuuii 1 XuMHU4ecKoe 2233 MaJbIxX
paBHOBecue rpymnmax.
OIIK-1.1,
OIIK-1.2,
OIlIK-1.3
2.6 JIa6 lapBaHUYECKU 2JIEMEHT. 0,4 OIIK-1 JI2.1J12.3 0,2 Pa6ora B
Koppo3zust. Dnexrponus 22 33 MaJTbIX
rpyIax.
OIIK-1.1,
OIlK-1.2,
OIlIK-1.3
2.7 Cp [TosTopenue Tems! "OCHOBBI 10 OIIK-1 JIT.1J11.2 0 OIlK-1.1,
XUMHYECKON TEPMOJIMHAMUKH". JI1.3J12.3 OIIK-1.2,
INoaroroBka k TabopaTopHOH 01223335 OIIK-1.3
paborte "Onpenencaue
TEIJIOBOTO 3 peKTa peakuu
HelTpanuzaluu" U K TeKyLeMy
KOHTPOJTIO.
2.8 Cp [MosTopenue Temsr "OCHOBBI 10 OIIK-1 JIT.1J11.2 0 OIIK-1.1,
XUMHUYECKOH KHHETHKH. JI1.3J12.3 OIIK-1.2,
Xumuyeckoe papHoBecue." 21325335 OIIK-1.3
INoaroroBka k 1abopaTopHOH
paborte "CkopocTh
XUMHUYECKHX PEaKIHUi 1
XUMHYECKOoe paBHOBecue" U K
TEKyIeMY KOHTPOJIIO.
2.9 Cp [ToBTOpEHME TEMBI 5 OIIK-1 JI.1J11.2 0 OIIK-1.1,
"JIuCTiepCHBIE CUCTEMBI. JI1.3J12.3 OIIK-1.2,
O01ue cBoicTBa pacTBOPOB". 21325335 OIIK-1.3

INoaroroBka k 1a60paTOpHOH
pabote "[IpurotoBienue
PacTBOPOB 3aJaHHOMI
KOHIEHTpauu" 1 K TeKylIeMy
KOHTPOJIIO.




2.10 Cp IloBTOpeHue TeMBL 14 OIIK-1 JI1.1J11.2 0 OIIK-1.1,
"DIIEKTPOXUMHUYECKUE JI1.3J12.3 OIIK-1.2,
nipouiecchl. ['anpBaHUYECKHI 21325335 OIIK-1.3
anemeHT. Kopposus.

Onexrponus". [ToaroToBka K
nabopaTopHOii paboTte
"TaTbBaHUYIECKHI PIIEMEHT.
Koppo3us. Dnexrponus" u x
TEKYIIEeMY KOHTPOJIIO.
2.11 Ox3ameHn | [loaroroBka k sk3amMeHy 8 OIIK-1 JIT.1J11.2 0 OIIK-1.1,
JI1.3J12.3J13. OIlK-1.2,
1J13.2 OIIK-1.3
213253 54
2556
Pazgen | Pazgen 3. Mertajuisl
3.1 Jlex OO0I11Ke CBOMCTBA METAJLIOB 0,2 OIIK-1 JIT.1 JI1.2 0,1 Jlexmusi-
JI1.3 Oecena,
22333537 npobaemMHas
nexusa. OIIK
-1.1, OTIK-
1.2, OIIK-1.3

32 JIab XumHueckue cBoiicTBa 0,4 OIIK-1 2.3 0,2 Pa6ora B

METaJIJIOB 22 3357 MaJIbIxX
rpyImax.
OIIK-1.1,
OIlK-1.2,
OIIK-1.3

33 Cp [oBTopenue Temsr "OO0IHE 8 OIIK-1 JIT.1J11.2 0 OIIK-1.1,
CBOWCTBA METAJLIOB" JI1.3J12.3J13. OIIK-1.2,
IonroToBka k 1abopaTopHOiA 3 OIIK-1.3
pabote "XuMHUECKUE CBOMCTBA 213253 54
METaJJIOB" U K TEKyIIEMY 3597
KOHTPOJTIO.

34 Ox3ameH |IloaroroBka K 3K3aMeHy 4 OIIK-1 JI.1J11.2 0 OIIK-1.1,

JI1.3J12.3J13. OIIK-1.2,
1J13.2 OIlIK-1.3
21223335
26
Pasnen | Paszmen 4. Anaaurn4yeckasi
XUMUS

4.1 Jlex KagecTBeHHBI 1 0,2 OIIK-1 JI1.1 JI1.2 0 OIIK-1.1,
KOJIMYECTBEHHBIN XUMHUUCCKUA D2 923 D5 OIIK-1.2,
aHanu3. MeTobl OIIK-1.3
AHAIMTHYCCKON XUMHU

4.2 Cp [ToBTOpEHHE TEMBI 6 OIIK-1 JI1.1 0 OIIK-1.1,
"KadecTBEHHBIN U JI1.2J12.3 OIIK-1.2,
KOJIMYECTBEHHBIA XUMUYCCKUH 213253 35 OIlK-1.3
aHanu3. Meroibt 27
AHATUTUIECKON XUMHH'".

[ToaroroBka k Tekyiemy
KOHTPOJIIO.
4.3 Ox3ameH | [loaroroBka k sK3amMeHy 3 OIIK-1 JI1.1 JI1.2 0 OIIK-1.1,
JI3.1J13.2 OIlK-1.2,
212233 24 OIIK-1.3
25 26
Paznen | Pazpmean S.
BbicokoMosieKyasipHbIe
coeTMHEeHHsI

5.1 Jlex Knaccudukanus, nomydenue, 0,2 OIIK-1 JIL.1J11.2 0,2 Jlexuus-
CTpPOEHUE U CBOWCTBA JI1.3J13.3 Oecena,
IIOJIUMEPOB. 9223035 npoOJieMHas

nekmust. OTTK
-1.1, OIIK-

1.2, OIIK-1.3




52 Cp IloBTOpeHue TeMBL 1 4 OIIK-1 J1.1 0 OIIK-1.1,
"Knaccudukarius, noiay4eHue, JI1.2J13.3 OIIK-1.2,
CTpPOEHHUE U CBONCTBA 21325335 OIIK-1.3
noniumepoB”. Tloaroroska k
TEKyILEeMY KOHTPOJIIO.

53 Ox3ameH | [loaroroBka k sK3aMeHy 1 5 OIIK-1 JI1.1 JI1.2 0 OIIK-1.1,
JI3.1J13.2 OIIK-1.2,
JI3.3 OIIK-1.3

D152 23 D4

D556

54 Ox3ameH | Craada ’K3aMeHa 1 9 OIIK-1 JI1.1 0 OIIK-1.1,
JI1.2J712.2 OIIK-1.2,
OIIK-1.3

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

TexHOJ0THS KOJUIEKTUBHOTO B3aUMOAEHCTBHA (paboTa B MaJIbIX IpyMIax) (CaMOCTOATENIbHOE U3yUeHNE 00YIalOLIIMHUCS HOBOTO
Martepuaia HOCPEACTBOM COTPYIHHYESCTBA B MAJBIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBAaTh B padore,
MPAaKTUKOBATh HABBIKH COTPYIHUYECTBA, MEKITHIHOCTHOTO OOIIICHN)

O0pazoBaTeTbHbIE TEXHOJIOTHH C HCIIOIb30BAaHNEM aKTHBHBIX METOIOB 00y4eHH (JIeKnus — Oecena)

TexHOMOTHS TMCTAaHIMOHHOTO 00y4eHNs (TToJydeHIe 00pa30BaTeNbHBIX YCIIYT 03 MOCeIIeHHsT YHHBEPCUTETA, C TOMOIIIBI0
COBPEMCHHBIX CHCTEM TEIEKOMMY-HHUKAIMH (3JIEKTPOHHAs Mo4Ta, IHTepHeT U 1p.))

OﬁpaSOBaTeJ’ILHHe TEXHOJIOTHUU C UCIIOJB30BAHUEM aKTUBHBIX MCTO10B 06y‘leHI/Iﬂ (J'ICI(I.II/IH - ,Z[I/ICK}’CCI/Iﬂ)

O6paSOBaTCJ’IBHLIC TEXHOJIOTHUH C UCIIOJIB30BAHUEM aKTUBHBIX MCTO10B 06y‘{CHI/I}I (HpO6J’IeMHaﬂ J'IGKI_II/IH)

O0pa3oBaTenbHbIC TEXHOJIOTUH C HCIIOIb30BAHUEM aKTUBHBIX METOIOB 00yYeHUsl (METObI IPYIIIOBOTO PELICHHS TBOPYESCKUX
3a/1a4)

OO0pa3oBaresibHbIE TEXHOJIOTUH C UCTIONBb30BAHHUEM HHTEPAKTUBHBIX METOIOB 00yUeHHs (CEMHHAD - HCCIIeJOBaHUE)

6. POH/J1 OIEHOYHBIX CPEICTB

6.1. KoHTpOJILHBIE BONPOCHI M 3aJaHUS

1. Boripoch! u 3aaHus A1 TEKYILETO KOHTPOJIS
Pasnen 1. O0miast 1 HeOpraHUYECKas XUMUS
JlabopaTopHas pabota "OCHOBHBIE KITACCHI HEOPTaHHYECKUX COSAUHEHHUN"
Bomnpocs! 1 3amuTs! 1abopaTopHOH paboTh
1. [Touemy B ombITe 2 JaKMYC U3MEHUII OKPacKy?
2. Kakumu cBoiictBamu o6manaet okcua meau (I11)?
3. ITouemy rugpoxcux xpoma (III) pacTBopsieTcs U B KHCIIOTE, U B IIEIOUH?
4. IIpu B3auMOJEMCTBUM KaKUX BELIECTB IPOTEKAET peakiys HelTpanu3anun?
5. TIpm xakuX ycIoBHAX 00pa3yroTcs Kucible comu? [Ipu Kakux yCIIoBHsAX 00pa3yloTcss OCHOBHBIC COH?
KoHTpobHEIE BOIPOCHI TSI CAMOTIPOBEPKHI
1. Kakas cBsI3b CyIIECTBYET: a) MEXIy OCHOBAHHEM M KHCIIOTOI; 6) OCHOBHBIM OKCHIOM H OCHOBAa-HHEM; B) METAJUIOM H OCHOBHBIM
OKCHJIOM; T) KUCJIOTHBIM OKCH/IOM U KHCIJIOTOM; 1) OCHOBHBIM OK-CHIOM M KUCJIOTHBIM OKCHIIOM?
2. Kaxue mpofyKTEI MOXKHO TIOJTYYHTh IIPU ISHCTBUN CEPHOW KHCIIOTHL: a) Ha XJIOPUA HATpHs; 0) cynbdar HaTpus?
3. Kakue npoaykTsl 00pasyroTces npu B3aumoaericTein rugpokcuna meau (I1) ¢ 1 monem azoTHoi kucnotel? Hanmmmre ypaBHeHNE
peaxuuu.
4. HazoBure comu NaHSO4, MgOHNO3, CaCl2.
5. Kakne mpotyKTsl MOKHO ITOJIYYHTh P JEHCTBUHU CEPHOM KHUCIIOTHL: a) Ha opTodocdar kamsuus; 0) cyiabdaT HaTpus?
Hanumure ypaBHEHUS peakLyid.

JlabopatopHas pabota "Ctpoenue atoma u [lepuonndecknii 3aKkoH. XUMUYECKas CBSI3b M CTPOCHHUE BenecTBa (JINCKYCCHS C
TEKYIIUM KOHTPOJIEM)
3ananue (BOMpPOCH! sl MOJATOTOBKU K TUCKYCCHUH):
1. DeMeHTapHBIE YaCTHIIBL, 00Pa3yIOIIIE aTOM.
2. KopnycKyJsspHO-BOJIHOBasI JBOMCTBEHHOCTD 3JIEKTPOHOB.
3. IIpunnun HeonpeneneHHoctH [eitzendepra.
4. DnexTpoHHOE 00J1aK0 (aTOMHAs OPOUTANB). DIEKTPOHHAS TUIOTHOCTb.
5. KBanroBsie yncna. 6. [IpuHIIUIIBI SIEKTPOHHOTO CTPOEHUS aTOMa.
7. DnexTpoHHBIE U Tpadudeckre GOpMyIbl AaTOMOB U HOHOB.
8. BasileHTHBIE 2NeKTpOHBL. CTeneHb OKUCIIeH . Briciast 1 HU31Iasi CTENeHN OKUCIIEHUSL.




9. Ileproauueckn U3MEHSIOMINECS XapaKTEePHCTHKYA aTOMOB: 3HEPT Ul HOHU3ALUH, CPOJCTBO K IEKTPOHY,
3NIEKTPOOTPULIATETBHOCTD.
10. Ilepuonuueckuii 3akoH JI.1. Menneneesa. IlpuunHa nepuoAnYHOCTH U3MEHEHUS CBOMCTB 3J1€-MEHTOB.

3amaHus 1J1s1 CAaMOCTOSITENBHOM PaOOTHI:
1. YkaxuTe cBOIcTBa AEMEHTAPHBIX YAaCTUI], COCTABIAIOMINX aTOM.
2. BelenseTcs Uiy NOTJIOINAETCs SHEPTHs IPH NEPEXO/iE TIEKTPOHA C TPETHETO SHEPTETUUECKOro ypoBHs (n = 3) Ha nepBblil (n =
D).
3. YkaxkuTe 4MCIIO0 aTOMHBIX OpOHTalel Ha: a) S-IOypOBHE, 0) p-TIOAypOBHE, B) d-MOXypOBHE, T) f-ogypoBHE U ompeaenuTe
MaKCHMalIbHOE YUCIIO ATIEKTPOHOB Ha KaXKIO0M U3 MOTypPOBHEN.
4. BO3MOJKHO JIM HAJIMYHE B aTOME ABYX JEKTPOHOB C OJMHAKOBEIMHU 3HAUCHHUSMH TPEX KBAHTO-BBIX YHCEN: N, Ml 1 ms .
IIpuBenure npuMepsl.
5. JlaiiTe OTBETHI Ha CIEIYIOIINE BOIPOCHI, COTTIACHO CBOEMY BApHUAHTY: a) ONpeAeNIuTe CTPOCHUE aTOMHOTO S/pa IEMEHTa; 0)
YK2)XUTE KBAaHTOBBIE YHCIIA JUT (POPMUPYIOIIETO IEKTPOHA; B) COCTaBbTE 3NIEKTPOHHO-Tpaduueckue GopMyIibl (AuarpaMmbl)
aTOMa 3JIEMEHTA U €r0 HOHA B OCHOBHOM COCTOSTHHH, YKAXHUTE YHCIIO HECTTAPEHHBIX MIEKTPOHOB y aTOMa M HOHA; T') HAIIHIIH-TE
9NEKTPOHHYIO (OPMYITy BHEIIHETO (PEABHELIHET0) YPOBHS aTOMa JJIEMEHTA B BO30YXK/I€H-HOM COCTOSIHUY; J1) HA30BUTE aHAIOTH
3NIEKTPOHHON CTPYKTYPHI JJIEMEHTA 110 (POPMHUPYIOLIEMY IEKTPOHY.

JlabopaTopHBbIe paboTHI "DIEKTPOTUTHIECKAs AUCCOIUAINS M PEAKIIMU B PACTBOpax 31eKTpoiauToB". "T'uaposms conen'.
Bonpocs! 1u1s 3amuTel 1a00paTopHOi paboTh:
1. TTouemy B onbiTe 1 THAPOKCHU] KOOATIbTa PACTBOPHIICS TOJIBKO B PACTBOPE KHCIIOTHI, a ruapokena xpoma (I1I) — B pactBope
KHCIIOTHI ¥ B pacTBope ménoun? CrenaTs BEIBOJ O XapaKTepe IEKTPOINTHUCCKOM IUCCOIMAIINY TOTyYeHHBIX THAPOKCHIOB.
2. ITouemy B ombITE 2 IPOU3OILLIO H3MEHEHHE OKPACKU HHANKATOPOB B PACTBOPAX KUCIIOTHI U OC-HOBaHUS IIPH J00aBIEHUU cONei?
3. TIpu KakuX yCJIOBHSX PEaKIUH B PACTBOPAX JIEKTPOIUTOB HEOOPATUMBI?
4. Kaxyro okpacky mproOpeTaeT JakMyc B KHCIIOH, HEHTpaIBbHOH 1 MeTI0YHON cpenax?
5. Kakue conu He noasepratorcs ruaponusy? IIpusenure npumepsl.
KoHTposbHbEIE BONPOCHI ATl CAMOIPOBEPKU:
1. B yeM CyIIHOCTb TEOPHHU NEKTPOIUTHIECKON AUCCOIMALIMN?
2. Yrto Takoe CTerneHb MEKTPOIUTHIECKON AUCCOLUAITUN?
3. Ha xakue rpymnmsl yCIOBHO AENAT HIEKTPONIUTHI 10 BEIUYIHHE CTeNeHN qucconnanuu? [IpuBeaure npumeps! npeacTaBuTenei
STUX TPYMIL
4. Bo3MO>KHa JT peaKIust MeKTy THAPOKCHIOM HATPHUS U XJIOPH-IOM Kaus?
5. Vkaxure peakuuo cpeabl pacTBOPOB CIEIYIOIINUX COJIeH:
a) cynedata Hatpus; 0) kapOoHarta kanusi; B) xinopuaa xenesa (III); r) propuna ammonus.

JlabopaTopHas paboTa "OKUCIUTETFHO-BOCCTAHOBUTEIBHBIC PEaKIIUH"
Bompocs! quist 3anmts! 1a00paTopHO paboTHI:
1. O6BscHHTE, TTOUEMY CYIb(QHUT HATPHS MOXKET BHICTYyIaTh B OBP U Kak OKUCIHTEINB, U KaK BOC-CTAHOBHUTEIIb.
2. OOBsICHUTE, UCTIOJIB3YS PE3YJIBTATHI OIBITA 2, KAK BIUIET XapaKTep CPEbl Ha MPOIIECCHI BOCCTA-HOBIICHHS TIEpMaHraHaTa Kalusl.
3. Onpenenure, K KAKOMY THITY OTHOCSITCS OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH, PACCMAT-PHBAEMBIE B KQJKIOM OIIBITE.
4. YxaxkuTe, aTOM KaKOTO 2JIEMEHTA B OMBITE 3 SBISETCS BOCCTAHOBUTENIEM, a KAKOTO — OKUCIUTE-JIEM H TTOYEMY .
5. O0BsACHATE, HCHONB3YSI PE3YJIBTATHI ONBITa 4, KaKylo (yHKIIMIO MOTYT BBIIOJNHATE OpraHndeckue Bemiectsa B OBP.
KoHTpOoIbHEIE BOPOCH JJIsI CAMOTIPOBEPKH:
1. Kakue peakuuu Ha3bIBAIOTCS OKHCIUTEIbHO-BOCCTAHOBUTEEHBIMU?
2. Kakue 13 HIKENPUBEACHHBIX Peakii OTHOCSATCSA K OKHUCIIH-
TEJIEHO-BOCCTAaHOBUTEIIHHBIM:
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 BeliecTBO Ha3bIBaeTCS OKHCIHUTENEM, a Kakoe — BoccTaHoBUTeNneM? [IpuBeante npuMepsl.
4. Kakoii mporecc Ha3pIBaeTCsl OKUCIECHUEM, a KAKOW — BOCCTAaHOBJICHUEM?
5. Kakue u3 HIDKETPUBEICHHBIX MPOIIECCOB MPEICTABISIOT COOO0M
OKHUCJICHHUE, a Kakue — BoccTaHoBieHue: S — SO32-; S — S2-; Sn — Sn4+ ; 2H+ — H2; Cl — CIO3- ; MnO4- — MnO2; Fe3+ —
Fe2+.

Pasnen 2. ®usznueckast xumus
JlabopatopHas pabota "Onpenenenue TemnoBoro dexra peakuun HeWTpanruzanuu”
Bormpocs! Juist 3amuTh 1a00paTOpHOI padoThI:
1. Kakne ypaBHeHHs Ha3bIBAIOTCS TepMOXHUMUIecKiMu? [IpuBenure mpumeps.
2. IIpu KaKuX yCIOBHUSX TEIIOBOH 3((eKT XUMUIECKOH PEaKIH YUCIICHHO PaBeH U3MECHEHHIO SHTAIBINN?
3. JIns Kakux U3MEpPEHUH UCTIONb3YyeTCs KaJopuMeTpuieckas YyCTaHOBKa?
4. Ha uto yka3siBaet 3Hak AH B nmpoBeieHHOM ormbITe?
5. TTouemy TernoBsle 3 deKTh peakuii HeHTpanu3aIy COJITHOM U a30THOH KHCIIOT THA-POKCHIOM KaJIisI OJJTHAKOBEI, HO
OTJIMYAIOTCS OT TEIUIOTHI HEUTpaIM3aluy YKCYyCHOM KUCIOTEI? B kakoM ciydae TemnoTa HeTpanu3anuu 6omsie?
KoHTposbHbIE BOIPOCH! ATsl CAMOIPOBEPKU:
1. Kako¥i 3HaK HIMEET CTaHIapTHAS TEIUIOTa 00pa30BaHMS:
a) XKUJIKOH BOJIBL; 0) Ta3000pa3HOii BOIBI?
Kaxas n3 yka3aHHBIX BeJTHYUH 0OJbIIE 110 a0COMOTHOMY 3HadeHnI0? OOBSICHUTE, TOYEMY




Qf H20(1) < Qf H20(x)

2. Yto nokaseiBaeT sHTAIbMUA? Uto mokassiBaeT AHOf298?

3. Kakoii 3HaK ©UMeeT U3MEHEHHE SHTAJIBINH B CIEAYIONUX MPOLeccax:

a) cropanue BoAopo/a; 0) KOHAEHCAIHS BOASHOTO Tapa; B) pa3iokKeHNEe BOJbI HA BOJOPO] M KUCIOPOI; T) 3aMep3aHue BOIbI?
4. YxazaTb ypaBHeHue peakiuu, AH koTopoii siBisieTcs sHTanbnueil o0pa3oBaHus BeLIeCTBA!

a) CaO(x) CO2(r) = CaCO3; 6) C(x) +2CI12(1) = CCl4(x); B) CF4(r) = C(x) 2F2(T).

5. JIst Kakoro BelecTBa SHTAIBINS 00pa30BaHUs paBHA HYIO?

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

JlabopaTtopHas paboTa "CKOPOCTh XUMHIECKHX PEaKIUi U XMMHYECKOe paBHOBecHE"
Bompocs! muist 3ammTs! 1a00paTopHON paboTHI:
1. B uém 3akmoyaeTcsi KHHETHUECKas XapaKTepuCcTUKa XumMuueckon peakiun? Ilepeuncnute hak-Topbl, OT KOTOPBIX OHA 3aBUCHT.
2. Kakas cragusi CJIO)KHOHM peakliiy Ha3bIBaeTCs JTMMUTHPYIOIIEH?
3. Kakoii Bua UMeeT KHHETUYECKOE YPaBHEHUE U3y4aeMoOl B onbITe 1 peakuuu?
4. Ilouemy B Ka4ecTBE MEPBOH TOUKU KPHBOH CKOPOCTH PEAKIHH B IEPBOM OIBITE IIPABOMEPHO UCIIOIH30BATh TOUKY HadaIa
KOOpAWHAT?
5. Tlouemy rpadrdeckast 3aBUCHIMOCTB CKOPOCTH PEAKIMH OT TEMIEPaTyphl He MOXET BBIpaXKaThCs MPAMOi THHUEH? Mcrons3ys
ypaBHeHue Bant-T'odda, ycranosute hopMy muHIN 1 000CHYHTE, TOUEMY HENb3s HAYWHATH 3Ty JTUHUIO OT Hadana KOOPIUHAT.
KoHTposbHbEIE BONPOCH! ATl CAMOIPOBEPKU:
1. Hannmure MaTeMaTHYeCKOE BBIPA)KEHUE CKOPOCTH AJIsl CIEAYIOLIUX PEaKIHd:
a) H2 + CI2 — 2HCI; 6) 2H2 + O2 — 2H20; B) CuO + H2 — Cu + H20.
2. Kak u3amensercs ckopocts peakiuu 2NO + 02 — 2NO2
a) npu yBenudeHuu konuenTpauuu NO B f1Ba pasa;
0) mpu oJHOBpeMeHHOM yBenndeHnH KoHneHTparuu NO u O2 B Tpu paza?
3. Uemy paBHa KOHCTaHTa CKOPOCTH XUMHUYECKOH peaknnn? KakoB Gu3ndecknii CMbICIT 3TOH BETUYHUHBI?
4. Hanummre MaTeMaTu4eckoe BhIpaKeHNE KOHCTAaHThl XMMUYECKOTO PAaBHOBECHS IS CIEAYIOMHUX peakuuii: a) N2 + 3H2 <
2NH3; 6) 2NO2 < N204.
5. B KaKyI0 CTOpOHY CMECTSTCS PaBHOBECHS
2CO+ 02 < 2C0O2 + 568,48 x/Ix; 2SO2 + 02 «» 2503 + 172,38 xJIx;
2HBr < H2 + Br2 - 59,83 xllx;  2N2 + 02 <> 2N20 - 56,90 xJIx.
a) TIpH TTOHIDKSHNH TEMIIepaTypsl; O) MpH IMOBHIIICHUH JaBICHHUS?

JlabopaTopnas pabota "[IpurotoBieHre pacTBOPOB 3alaHHON KOHIEHTpauu"
Bompocs! uist 3anuTs 1abopaTopHOH paboTHI:
1. Kakast mepHas mocya ucrosib30Bajach Bamu 1j1si npuroToBiieHus: pacTBOpOB?
2. HazoBute mpuMepsl MEpHOI MOCYIBI JUIS TOUHBIX H3MEPEHHH.
3. Ha xakoM (pu3MYeCKOM 3aKOHE OCHOBAH NMPUHIIMI U3MEPEHHUS IIOTHOCTH apeoMeTpoM?
4. IpaBmiia paboTHI C APEOMETPOM.
5. B 4ém 3aximrouaeTcs MpenMyIIeCTBO ONPEACIICHHS INIOTHOCTH apEOMETPOM B CPABHEHUHU C MUKHOMETPHIECKUM METOJOM?
6. [TosicHuTe pacy€T Macchl peareHToB, HEOOXOAMMBIX ISl IPUTOTOBJICHUS PaCTBOPOB, 10 "MeToy KpecTa'.
7. UeM 0OBSICHSICTCS IOTPEITHOCTD Pe3yJIbTaTa, MOJTYUYSHHOTO IIPH ONIPEACICHHH MaCCOBOM JTOJH IPUTOTOBIEHHOTO pacTBopa?
KoHTpobHEIE BOIPOCH TSI CAMOIIPOBEPKH:
1. Uro Takoe MOJISIpHAst KOHIIEHTpAIUs pacTBOpa?
2. Kak omnpenensiercs SKBUBaJICHTHAsE KOHIIEHTpaIysl (HOpMaibHOCTh) pacTBopa?
3. Ckouibko rpammoB Na2SO3 notpedyeTcs aiist mpurotoBiieHus 6 11 8 %-ro (mo Macce) pactBopa (p = 1,075 r/mi)?
4. MaccoBas 101151 COJIU B pacTBOPE, NoJIydyeHHOM npu cMemuBanuu 150 T 2%-ro u 350 r 4%-ro pacTtBOpoB, cocTaBiusier  %.
5. Maccosas nomnst opTodocdara Kanus B pacTBOpe, HOTydeHHOM npu pacTBopeHun 0,5 monb B 124 r Boasl paBHa__ %.
6. MosnsipHast KOHIIEHTpaIus SKBUBajeHTOB cynbdara Menu (1) (CuSO4) B pacTBOpE, MOTY-4€HHOM pacTBopeHueM 12,5 T MemHOro
kynopoca (CuSO4*5H20) B 100 Mt Boas! (M3MEeHEHHEM 00bEMa P PACTBOPEHHUHN TBEPJIOTO BEIIECTBA MPEHEOPEYb),
paBHa MOJB/T.

Jlabopatophas padota "I"anpBanndeckuii anemenT. Kopposwus. Jnekrponms".
Bompocs! st 3ammTs! 1a00paTopHOH paboTHI:
1. OOBsicHUTE, KAaKOH ANEKTPOJ B ONBITE | SBISETCS KATOIOM, & KaKOil — aHOJIOM.
2. IToueMy M3MEHMIICS LIBET PACTBOPA B KATOJHOM U aHOJHOM MPOCTPAHCTBE AJIEKTPOIU3epa B onbITax 2 U 37
3. Kakue a1eKkTpoibl Ha3bIBAIOTCSI MHEPTHBIMU? M3 KaKuX MaTepuanoB OHU U3TOTaBJIUBAIOTCS?
4. Ha xakoM 31IeKTpojie B ombITe 4 mosBiseTcs Oypslil Hanet? UTo 310 3a BemecTBo?
5. OOBsACHUTE, UCTIONB3YS PE3YJILTAThI ONbITA 5, KaK IIPOTEKAET MIEKTPOIN3 C PACTBOPUMBIM aHO-IOM.
KoHTposbHbIE BOIPOCH! 1151 CAMOIIPOBEPKHU:
1. Kakoii npoliecc Ha3bIBACTCA DIEKTPOIU30OM?
2. Kakoii a1eKTpo]] IpH AIIEKTPOIN3E HA3bIBAETCS KaTOJIOM, a KaKOi — aHo oM ?
3. UeM OTIMYAIOTCS MPOLIECCHI AMEKTPOIIN3A, TPOTEKAIOIINE B PACTBOPE U PACILIABE MEKTPONIUTA?
4. Kakue BeecTBa MOI'yT BOCCTaHaBJIMBAThCSI HA KaToe?
5. Kakue BemecTBa MOTYT OKHCIIAThCSA Ha aHOE?

Paznen 3. Metasuibt
JlabopaTopHas pabota "XuMHUeCKHe CBOMCTBA METAIIIOB"
1. {aiiTe Ha3BaHUS MPOAYKTOB B3aUMOAEUCTBHS METAIIOB € XJIOPOM, a30TOM, KPEMHHUEM, BOJIOPO-10M, CEPOit, pochopom,




YTIIEPOIOM.
2. YKaXuTe OKMCIUTENb U BOCCTAHOBUTEIb B PEAKIIMKU MarHusi ¢ KUCJIOTOM U IIEJI0UbI0?
3. Kakue cBoiicTBa MPOSIBIISIOT AIFOMUHUN M €0 THAPOKCHU/ ITPH B3aUMOJICHCTBUH C CEPHON KUC-JIOTON M TUAPOKCUAOM HATpHUsi?
4. Kaxwue cBoiicTBa mposBIsroT sxene3o (II1) u ero rumpoxcna npu B3anMOACHCTBUH C CEPHON KHC-JIOTOH M THUAPOKCHIOM HATpHsA?
5. IlpuBenuTe peakuuu, NOATBEPKAatoNIe aM(pOoTEepHbIe CBOWCTBA LIMHKA U €r0 THAPOKCHUIA.

KoHTposbHbIE BONPOCH! 111 CAMOIIPOBEPKH:
1. HantucaTth ypaBHEHHS peakiiii B3aUMOJICHCTBUS YKa3aHHBIX METAJJIOB C BOJAOW MJIM BOJAHBIM PaCTBOPOM CHIIBHOTO OCHOBAHMS.
PaccTaButh crexnomerpuueckue Ko3((HUIUEHTH METOAOM SIEKTPOHHOTO OaaHca.
Ca+H20 —, Al + NaOH —, K + H20 —, Zn + NaOH —, Sn + KOH —, Be + NaOH —, Sn + NaOH —, Be + KOH —, Cr +
NaOH —, Al + KOH —, Zn + KOH —.
2. Hanucatb ypaBHEHMs peakUuil B3aUMOAEHCTBYS YKa3aHHBIX METAIUIOB ¢ KUCJIOTaMU IIPU KOM-HAaTHOM TeMIlepaType WK Ipu
HarpeBaHuu. PaccTaBUTh cTeXHOMETpUUECKHe KOIPPHUINEHTHI Me-TOIOM 3IEKTPOHHOIO OanaHca.
Fe + HNO3(pa36.) —, Cr + H2SO4(pa36.) —, Fe + HNO3(xoH1.) (t) —, Ni + H2SO4(xon1.) (t) —, Ca + H2SO4(xoH11.) (t) —, Mn
+ H2S0O4 (ko) —,
Fe + H2S04 (xon11.) (t) —, Ni + HNO3 (pa36.) —, Al + HNO3 (ou4. pa36.) —, Mn + HNO3 (pa36.) —, Cu + HNO3(kon1.) (t) —,
Cu + HNO3(pa36.) —
3. HamicaTh ypaBHEHHS peaKIiii B3aNMOICHCTBHS YKa3aHHBIX METAJUIOB C BOAHBIM pPacTBOPOM coiH. PaccTaBuTh
CTeXHOMETpHUECKUe KOd()OUIIMEHTHI METOIOM MJIEKTPOHHOTO 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. CocTaBHTh AIIEKTPOHHBIN OaJlaHC W PACCTaBUTh CTEXHOMETPHUYECKHE KO3 GHUIHUCHTH B HIDKE-TIPUBEICHHBIX PEaKIUsIX:
1) KMnO4 + KCI1 + H2S04 = CI2 + MnSO4 + K2S04 + H20; 2) PH3 + CI2 = PCI3 + 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 + H2S04 = Cr2(S04)3 + K2504 + H20; 9) K2Cr207 + KI + H2S04 = Cr2(S04)3 + K2S04 + 12 + H20;
10) KMnO4 + HCI1 = CI21 + MnCI2 + KCI + H20.

Paznen 4. Ananutuueckast XuMus
JlabopaTopHas paboTta "MeToabl aHATUTUIECKOH XUMUHU'"
Bompocs! uist 3anute 1abopaTopHOH paboTHI:
1. Kakoii ananmu3 Ha3bIBaIOT KauecTBEHHBIM? B uem 3akitouaercs ero 3ajgada’?
2. Yto Takoe aHanmuTH4YeCKU curHan? IIpuBenuTe npuMepsl aHATUTUYECKOTO CUTHANA.
3. Kakyto peakuuio Ha3bIBalOT aHAIUTHYECKON?
4. Kakoe siBneHHE MOXKHO HaOII0AATh IPY BHECEHUH B IJIaMsI Fa30BOM FOpEJKM cOeIMHEHNI HEKOTOphIX MeTayuioB? Kak ato
SBJICHUE MOXKET OBITh MCIIOIb30BAHO B KAUECTBEHHOM aHam3e?
5. Hanumure XxapakTepHble peakLUy KATHOHOB U AHUOHOB.
KoHTposbHbIE BONPOCH! 111 CAMOIIPOBEPKH:
1. TIpakTHYeCcKOe 3HAYCHUE METOIOB XHMUYECKOM HACHTH(QHKAIU. KadecTBEHHBIN U KOJTMYSCTBEHHBIN aHAIN3.
2. [Tpumepsl METOIOB XUMHUYECKOO, (PU3UKO-XUMUIECKOTO U (PH3HMYECKOTO aHAJIH3A.
3. AHAJIUTHYECKHUII CHUT'HAJ U €TI0 BUJBI.
4. CriekTpanbHble METO/IbI aHAIN3A.
5. DNEeKTpOXUMUYECKUE METO/IbI AaHAJIN3A.

Pa3nen 5. BeicokoMosieKyIspHbIE€ COEINHEHUS
JlabopaTopHas pabota "CBoHCTBa MOTMMEPOB" (JUCKYCCHS ¢ TEKYIIUM KOHTPOJIEM)
Bompocs! st 3ammTs! 1a00paTopHO paboTHI:
1. 'maBHBIE pa3nuuus B CBOMCTBAX OPraHNYECKUX U HEOPraHUIECKUX MOIMMEPOB. Kak 9T0 CBsI3aHO C UX CTPOCHUEM.
2. Metozpl OJTy4eHHs! TOJTUMEPOB.
3. [IpuBeauTe pUMeEpH 3aBUCUMOCTH CBOWCTB OT COCTaBa U CTPYKTYPHI IIOJTUMEPOB.
4. Ha3oBuTe BaxKHBbIE 00IaCTH MPAKTUUECKOTO UCIIONB30BAaHHS OJIMMEPOB B MPOU3BOJICTBE. B Kakux 001acTIX MalTHHOCTPOCHHS U
TPaHCHOPTA OHU UMEIOT IIPEUMYIIECTBA 10 CPABHEHHUIO C MeTaJIIaMu?
5. Haubosee BaxxHbIe OMOTIONMUMEPEHI.
6. ITomuMepHBIE CMOJIBI M HICIIOIB30BAaHNE B KAUSCTBE aATE3UBOB U B IPYTHX 00JIACTAX.
KoHTposbHbBIE BONPOCH 1151 CAMOTIIPOBEPKH:
1. Yro Ha3pIBaeTCS MOIMMEPOM?
2. HatypanpHbIH KaydyK MpeacTaBiseT coO0H MoImMMep, MOHOMEPOM KOTOPOTO SIBIISCTCH. .
3. HazoBute nonumep, KOTOPOMY COOTBETCTBYET (hopMyiia
4. Heopranu4eckoi KUCJIOTOM, UMEIOIICH MOJIMMEPHOE CTPOCHUE, SBIISCTCA...
1) yronpHas; 2) kpemHHeBas; 3) cepHucTas; 4) XJIOpHas.
5. K cuHTeTHUECKHM OPraHNYECKUM MTOJIMMEpaM OTHOCHTCHL...
1) nporenn; 2) teduon; 3) uemtronosa; 4) kpaxmail.
6. HuskoMouieKyJIsIpHO€E BEIECTBO, 10C/IE€A0BATEIbHBIM IPUCOETMHEHUEM MOJIEKYJI KOTOPOro 00pa3yeTcst MaKpoOMOJIEKyJia
MOJIAMepa, Ha3bIBACTCA. ..
1) moroMepoM; 2) mumepoMm; 3) onuromepoMm; 4) 3IeMEeHTapHBIM 3BEHOM.
7. CHHTETHUYECKUM ITOJTUMEPOM SIBIISETCS. ..
1) Genok; 2) kpaxmai, 3) HeJuTion03a; 4) MOIUCTUPOIT

II. ®onx TecTOBBIX 3a1aHu 0 XMMUHU BusyanbHoii ctyauu tectupoBanus (VTS) ans KOHTPost yueOHbIX TOCTHKEHUI




00yJaroImuXcs 10 OCHOBHBIM pasjenam auciuminHel. Conepxxut 500 3aganHuil.

6.2. TeMbl NHCbMEHHBIX padoT

Kontponsras pabora (110 BapuaHTam).

[Ipumepsl 3a1aHuit OTHOTO U3 BApUAHTOB.
1. Mblubsik 00pa3yeT ABa OKCHIa, U3 KOTOPBIX OMH COAEPKUT 65,2% (Macc.) As, a npyroit 75,7% (macc.) As. Onpenenutb
SKBHBAJICHTHBIE MacCHI MBIIIBSIKA B 000HX CITydasx.
2. Hammucats (hopMyIts! aHTHAPHIOB yKa3zaHHBIX kuciotT: H2SO4; H3BO3 ; H4P207 ; HOCI; HMnO4 .
3. CKkobKO 3HaU€HMIt MATHUTHOTO KBAaHTOBOT'O YHCJIa BO3ZMOXKHO JJIS AIEKTPOHOB SHEPreTHUE-CKOT0 MOLyPOBHS, OpOUTAIBHOE
KBaHTOBOE YHCJIO KoToporo 1=2?1=3?
4. CocTaBHTH AIEKTPOHHO-Tpadmaeckne cxeMsl HOHOB Fe2+ u Fe3+. UeM MOXHO 00BSICHUTE 0CO-0YI0 YCTOHYMBOCTE JJICKTPOHHON
koH(purypauuu nona Fe3+?
5. Tlpu coenuuenuu 2,1 T xemnes3a ¢ cepoit Beimenminoch 3,77 k. PaccuutaTth Temioty o6pa3o-BaHus cynbduia xenesa.
6. HaiiTu 3HaueHHE KOHCTAHTBI CKOPOCTH peakuuu A + B — > AB, eciu ipu KOHLIEHTpauusx BeuiecTs A u B, paBHbIX
cootBerctBeHHO 0,05 1 0,01 MoIB/1, CKOPOCTH peakiuu paBHa 5 ¢ 10-5 Moib/(J1-MuH).
7. HaiiTu MaccoByIO JI0JII0 TIIOKO3BI B pacTBope, coaepskaiieM 280 r Boas! ¥ 40 T TIIIOKO3BL.
8. Haiiti Mmaccy NaNO3 , HeoOxoaumyto i npurotosienus 300 ma 0,2 M pactBopa.
9. Yemy paBHO ocMoTHueckoe nasienue 0,5 M pactBopa riroko3st COH1206 npu 25°C?
10. Hancats B HOHHO-MOJNIEKYIISIPHON (pOpME YpaBHEHUS peakiyii, MPUBOSIIUX K 00pa30BaHUIO MAIOPACTBOPUMBIX OCAIKOB WM
ra3oB: a) Pb(NO3)2 +KI; 6) NiCI2 + H2S; B) K2CO3 + HC1; r) CuSO4 + NaOH; n) CaCO3 +HC1; ¢) Na2SO3 +H2S04 ; x)
AlBr3 +AgNO3 .
11. CocTaBuUTh ypaBHEHHS MPOIECCOB, MPOTEKAIONIHX MpH 1ekTpoimie paciaBoB NaOH u NiC12 ¢ mHepTHBIMH 31€KTPOJaMH.

6.3. ®oH/I OLIEHOYHBIX CPEJCTB

I. Bonpocsl K 9K3aMEHy

Pazgen 1. O0mas u HeopraHuveckast XUMus
1.1. Xumus Kak paszie’ eCTeCTBO3HAHUS. 3HAUCHNE XUMHIH B H3yYCHNH ITPUPOJIBI M Pa3BUTHU TCXHHUKH.
1.2. OcHOBHBIE KITacCH Heopraundecknx coequaennii. Okcuasl. OcHoanus. Kucnotsl. Comn. Mx coctas u ctpoenne. Crioco0s!
MoJiy4yeHusi. XMMHUYECKHUE CBOICTBA.
1.3. BonHOBBIE CBOMCTBA MaTepUalIbHBIX YacTull. YpaBHeHue Ae bpoiis. OcHOBHBIE NOJI0XKEHUS KBAHTOBOM MeXaHUKU. MoJenb
3NeKTpoHHOTO obiaka. [TpuHnmn HeonpenenenHocTH I elizeHOepra.
1.4. KBarTOBBIC unCIa. DIEKTPOHHBIC 00OIOYKU ATOMOB. S-, p-, d-, f-3meMeHTHI
1.5. ITpUHIMIIBI SJIEKTPOHHOTO CTPOECHUS aTOMOB.
1.6. Ilepuonuueckwuii 3axon JI.11. Menneneesa. Ctpoenue [lepuoanueckoii cucteMbl. VI3MeHeHHe CBOMCTB 3JIEMEHTOB B IIEPHOJIAX,
rpynnax. 3Hadenue [lepuonuueckoro 3akoHa.
1.7. IlpuunHbI BOSHUKHOBEHUS CBA3M B MOJieKyJje. Bunbl xumudeckoit cBs3u. BaneHTHOCTD.
1.8. ITapameTpbl XUMHUYECKOH CBSI3U (IJIMHA CBS3H, SHEPIUs, BaJleHTHBIE YIuibl). KoBanenTHas Xxumuueckas cBsi3b. CBOICTBa CBS3U.
1.9. Monnas cBs3p. CTpyKTYpa HOHHBIX coennHeHni (Ha mpumepe NaBr, CaCl2).
1.10. Teopwust SMEKTPOTUTHIECKON Aucconnanyn. [IpudrHa anekTponuTudeckoi nuccornuanuu. Crenenp aucconnanyn. CUIbHbIS
U crabble ANEKTPOIUTEI.
1.11. CocTosiHHE CHITBHBIX 3JEKTPOJIHUTOB B pacTBope. KoHCTaHTa AMCCOIMAIMH cIabbIX 3IeKTpoauToB [IponsBencHne
PacTBOPUMOCTH.
1.12. DnexTponuTuieckas auccounanus Boasl. oHHoe npousBenenue Boasl. Bogopoansiii nokaszatens. Uaankatopsl. BydepHbie
PacTBOpHL.
1.13. Tunponus coneit. Tunsl ruaponusa. . Crenens rugponusa. Koncranra rugponusa.
1.14. OxucIUTETbHO-BOCCTAHOBUTENBHBIE peakiyuy. CTerneHb OKHUCIICHNs. BaxkHeHIe OKUCITHTEN U BOCCTAHOBHTEIH.
Cocrasinenue ypasHeHuit OBP metronom anexktponHoro 6ananca. Tunst OBP. Hanpasnenue peakuuu.

Paznen 2. ®usnyeckas U KOJUIOUAHAS XUMUS
2.1. Xumuueckasi TepMOJUHAMUKA. TepMoUHAMUYECKUE TapaMeTpbl. BHYTpeHHsIst SHepTus, Teruiora, pabora. TemnoBoit apdext
XUMHUYECKON peaKlMH.
2.2. IlepBblii 3aKOH TEPMOAMHAMUKH. DHTANBINA. FI3MEeHEHUE SHTANBIINN DK30- U 3HA0TepMHUUecKkux peakuuid. 3akon [.U. I'ecca.
CrnencTBust U3 HETO.
2.3. Ionstue 06 sHTpOnUH. MI3MEeHEeHHE SHTPOIINH IPH XUMHUYECKHUX PEeaKIuaxX U (Pa30BEIX mepexoax. Bropoii 3axoH
TEPMOJIUHAMUKH.
2.4. Xumuueckasi KHHETHKA. ['OMOreHHbIe U reTeporeHHble cucteMbl. CKopocTh peakiuy. GakTopbl, BIUSIOIUE HA CKOPOCTb
TOMOI'€HHOH U T'€TEepOreHHOM peaKLuu.
2.5. 3aKkoH JeHUCTBYIONNX Macc. BiusHue Temnepatypsl Ha ckopocTs peakiuu. [Ipasuno Bant-T'odda. KatannzaTtopsr.
2.6. O6patumble 1 HeOOpaTUMBbIe peaklul. XuMHudeckoe paBHoBecue. KoHcranrta paBHoBecus. HanpaBnenue cMeleHust
paBHoBecus. [Tpunnun Jle-Ilarense.
2.7. llonsarue cuctemsl, ¢a3el. ®azoBsie paBHOBecHs. Pa3oBbie nmepexoan! (Ha npuMepe Boabl). COpOIMOHHBIE TPOIECCHI.
IIpumenenue copbenToB. [loBepxHOCTHO-aKTHBHBIE BelecTBa. [Ipumenenue [1AB.
2.8. qucniepcHbie cuctemsl. Kimaccnukanus qucnepcHbIx cucteM. KommonnHoe coctosHue BemectBa. CTENeHb TUCTIEPCHOCTH.
Konnouansie pactBopel. CBOMCTBA, TIOIyUYCHHE.
2.9. PactBopsl. MctunHBIE pacTBOpEL. CrocOOBI BRIpaXKeHHs KOHIIGHTpaluH pacTBopoB. OO6pa3zoBaHue pacTBOPOB. SIBIEHHS,
HaOIroaeMble IpU 00pa3oBaHUH PACTBOPOB. PacTBOpuMOCTB. THITEI pacTBOPOB.
2.10. CgolicTBa pacTBOpOB HEANEKTPONIUTOB. M eanbHblil pacTBop. JlaBienue napa Haj pactBopoM. 3akoHsl Payms.. Ocmoc.
OcMoTHYeCcKOoe JaBICHNUE.
2.11. PactBopsl anekTponuToB. OTKIOHEHHs OT 3akoHOB Paysist u Baunt-I'odda. M3oToHn4eckuii koadduimeHt.
2.12. DnexTpoXuMHYECKUE TPOIIECChl. DNEKTPOIHBIN moTeHuan. CTaHAapTHBIN 3JIEKTPOAHBIN noTeHnuan. Y pasHeHue HepHera.




2.13. TanpBaHn4eckue >MeMeHThl. DneMenT Jannansa-SAkoou. /IC ranpBaHUUECKOro eMEeHTa. XUMUYECKHE HCTOUHUKH TOKA.
l'anpBaHnYeCKHE 31EMEHTBI. AKKYMYIATOPHI. TOMIMBHBIE AIEMEHTBI.
2.14. CyniHocTh SMeKTpoii3a. AHOTHBIE U KaTOAHBIE TPOIECCH. DIEKTPOIN3 PACILIABOB, HIEKTPOIIH3 PACTBOPOB. DIIEKTPOIHU3 C
PacTBOPUMBIM U HEPACTBOPHMEIM aHOJ0M. 3akoHsl Dapanes. [[puMeHeHNE MEKTPOIH3a.
2.15. OcHoBHBIE BUIBI KOPPO3HH METAIOB. DINEKTPOXUMHUUECKAsi KOPPO3HS METAIOB. MeTO/Ibl 3aIIUTHl METAJUIOB OT KOPPO3HU.
Paznen 3. Merannbl
3.1. Metannsl. MeTamudeckas CBs3b.
3.2 ®usznyeckre, XMMHYECKHUE CBOMCTBA METAJIJIOB (OTHOIIICHUE METAJUIOB K BOJIC, KUCJIOTaM, LICJIOUaM).
3.3. CriocoObI MOMyYSHHST METAIIIIOB.
3.4 Tlpupoja 351eKTpONPOBOIHOCTH.
Pazgen 4. Ananutuueckast XUMUs
4.1. Xumnueckas uaeHtudukanus. KauecTBeHHbIN KOIMYECTBEHHBIH aHaN3. XUMUYECKUH, PU3NKO-XUMHUYeCKUi U pr3ndeckuit
aHanu3. CrieKkTpalibHble UNEKTPOXUMHUYECKAE METO bl AaHAJIN3A.
Pasnen 5. BeICOKOMOIIEKYIISIpHBIE COEAUHEHUS
5.1. Nomumepsr. Knaccuduxarus. MeTos! momydeHus. 3aBHCUMOCTD CBOICTB OT COCTaBa M CTPYKTYphI monuMepoB. [lonumepHsie
cMonsl, kKayuyku. CBoiicTBa, IpUMEHEHHE.

II. TecToBEIC 3amaHms

®DOH/I TECTOBBIX 33aJJaHUN COAEPKUT 556 BOMPOCOB MO pa3aesam:
— cTpoeHue aroma u [leproanueckas cuctema;

— XMMHYECKasi CBA3b M CTPOCHHUE BEILIECTBA;

— KJIacChl HEOPTaHUYECKUX COEAMHEHNUM;

— CTOCOOBI BBIPOKEHHS COCTaBa pacTBOPA;

— paBHOBECHE B PACTBOPAX 3JIEKTPOJIUTOB;

— OKHUCJIUTEJIBHO-BOCCTAHOBUTEIbHBIEC PEAKIINH;

— OCHOBBI XUMHYECKOH TEPMOJINHAMUKH;

— XUMHYeCKasi KHHETUKA U KaTallu3,

— XUMHYECKOE PaBHOBECHE; ;

— o0mue cBOMCTBA PacTBOPOB

— BIIEKTPOXUMHUYECKUE TIpoliecchl. [ anpBaHnueckuil anemeHT. Koppo3usi MmeTamios;
— BIIEKTPOXUMHUYECKHE TIPOLECCHI. DIEKTPOJIN3;

— JIMCIIEPCHBIE CUCTEMBI;

— IIOBEPXHOCTHBIE SIBJICHUS U aACOPOLIHS;

— TEOPETUYECKUE OCHOBBI aHATUTUYECKOW XUMHUU;

— KaYeCTBCHHBIM XUMHUYCCKHUI aHAJIN3;

— KOJIMYECTBEHHBIN XUMHUECKUM aHAIU3;

— (DU3UKO-XUMHUYECKUE U (HU3UIECKUE METOIbI AaHAIIN3A;
— OpraHMYEeCcKHEe U HEOPTaHUYECKHE MOJIMMEPHI;

— METO/IbI MTOJTyYEHUS TIOJTUMEPOB;

— CTPOEHHE U CBOMCTBA MOJIUMEPOB.

6.4. ITepeyeHnb BUIOB OMEHOYHBIX CPEACTB

Bomnpocs! u 3a1aHus A1 TEKYLIET0 KOHTPOIS.

KouTtponbHas padora.

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

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

7.1. PekoMenayemas JiuTepaTypa

7.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, 3arnaBue WznarensctBo, | Kon-Bo On. agpec
JI1. | KopoBun OOmas xumus: Y4eOHUK JUIS By30B Mocksa: 15
1 |H.B. Bricmas mikona,
2007
JI1. | KopoBun OO6mas xumust: Y4eOHUK ISl By30B Mockaa: 49
2 [H.B. Bricmras mkona,
2002
JI1. [Tnunka HJL [ O6wmast xumust: yuyeOHUK U1t OakanaBpoB Mocksa: IOpaiir, 99
3 2014

7.1.2. Jlono/iHUTEIbHAS JIUTEPATYPA

ABTODHI, 3arnaBue | M3narensctBO, | Kon-Bo 1. azgpec




ABTOpBL, 3armaBue Wsnarenscto, | Kon-Bo Omn. agpec

JI2. | Bappaus= Xumusi: JJabopaTopHBIil IPaKTHKYM Bpatck: bpl'Y, 195
1 [M.A, 2010
Jlaruaa C.®.,
Kocmauescka
s H.IL,
Honckas T.A.
JI2. [Tnuaka HJL., |3amaun u ynpakHeHHS 1O 00IIeH XUMUH: y4eOHO- Mockga: FOpaiir, 20
2 |IlomkoB B.A. | mpakTndeckoe mocobue 2015
JI2. | Bapnanss Xumust: 1ab0opaTOPHBIN MPAKTHKYM JJIS TEXHUIECKUX Bpatck: bpl'Y, 55
3 IMA, HaNpaBJIeHUI MOATOTOBKU aKaJeMHUECKOTO 2015

Jlanuna C.®. |OGakanaBpuara

7.1.3. MeTonnueckue pa3padoTku

ABTODHI, 3arnaBue UznarensctBo, | Komn-Bo On1. angpec
JI3. | Pycuna O.b. | Xumus: Metoaudeckue yka3zaHusi JJisl TOJTOTOBKH Bparck: bpl'Y, 80
1 CTyJIEHTOB K TEKYIIEMY ¥ HTOTOBOMY KOHTPOJIIO 2011
JI3. [Pycuna O.b. | Xumus: METoAUYECKUE YKA3aHUs Ul IOATOTOBKH Bbparck: bpI'VY, 132
2 CTYJECHTOB K TEKYIIEMY U UTOTOBOMY KOHTPOILIO 2012
JI3. | Bapdonomee | [lomumepsl: MeTOOUUECKHE YKa3aHUS K BBITOTHEHUIO Bpatck: Bpl'Y, 18
3 [BAA J1a00paTOPHOI PabOTHI M K CAMOCTOSATEILHON padboTe 2016

7.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TEIEKOMMYHUKANMOHHOI ceTn "UHTepHeT"

21 | http://www.chemnet.ru

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

33 | http://him-school.ru

D4 | http://www.hemi.nsu.ru/slovar.htm

35 | http://www.chem.msu.ru/rus/teaching/zagorskii2/video/welcome.html

26 | http://www. xumuk.ru/

37 | http://webelements.narod.ru/

28

7.3.1 IlepevyeHb NporpaMMHoOro 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 IlepevyeHb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | «YHuBepcuteTckas 6ubnnoreka online»

7.3.2.2 | OnexTpoHHEIH Katanor oubmunotekn bpl'y

7.3.2.3 | Dnekrponnas oudmuoreka bpl'yY

7.3.2.4 | U3narenbcTBO "JIaHb" NIEKTPOHHO-OMONINOTEYHAS CHCTEMA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTLIITUHBI (MO YJIS)

Aynuropus Hasnauenne OcHameHue ay InTOpun Bun 3amsaTus
2420 JlaGopartopus o6reit OcHOBHOE 000pyI0BaHHE: J1a6
Heoprann4yeckord XuMuu | - CToJ XUMHUYECKUH;
Nel - llIxad) BBITSKHOM;
- MydenbHas meds.
JlonoTHATETBHO:

-MeJIoBas 1ockKa - 1 mr.

VuebOHast MmeOerb:

- KOMILIEKT MeOenu (I0CalouHbIX MeCT) - 26 mIT.;

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

2422 JlaGopartopus o6reit OcHoBHOE 000pyI0BaHKE: JIa6
Heoprann4yeckoid XuMuu | - CToa XUMHUUYECKU;

Ne2 - llIxad BBITSKHOM;

- llIxa¢) cymunbHBIi;

- Becot BJIA-200M;

- Becer BJIKT-500M.

JloTIOTHATETHHO:

-MeJoBasi Tocka — 1 miT.

YueOHas meberb:

- KOMILIEKT Mebelu (ocaIouHbIX MecT) — 22 IIT.;

- KOMILIEKT Mebeli (0CaouHbIX MECT) U1l TIpenojaBatens — | mT.;




1349 VYueOnas ayautopus OcHOBHOE 000pyI0BaHKE: Cp
(mucruieiHbIi Kitacc) - natepaktiBHas 1ocka SMARTBoard 6801 co BCTpoeHHBIM IPOEKTOPOM
Unifi 35 (muar.77"/195,6 cm) - 1 mt.
- M®VY Canon LaserBase MF3228 - 1 mt.
- moruTop TFT 19 LG1953S-SF (8mr.)
- mouurop TFT 17" LD L1753S-SF Silver 1280*1024, 1000:1, 300cd/m2.
8ms (8 mmit.)
- cucteMHbIi 0ok P4-640, 1945gz, 2*¥256Mb, 200Gb, Combo, FDD, ATX
350W, kb/mouse (10 mt.)
- cuctemuslit 6ok CPU 5000/RAM 2Gb/HDD
(6 1wT.)
- ckanep CANOSCAN LIDE220 - 1 mwT.
JlonoNHUTEIBHO:
- MapKepHas I0ocKa- 1 mr.
VYueOHas Mebeb:
- KOMIUIEKT Mebemnn (mocanodHsix MecT/APM) - 32/16 miT.;
- KOMIUIEKT Me0enH (rmocagounbix MecT/APM) urst mpernonaBatens - 1 mmT.

2201 yuTaIbHBII 321 Nel Kommuiexkt Mebenu (I1ocaiouHbIX MeCT) Cp
Crennaxu

Kommuiext Mebeinu (1ocaiouHbIX MecT) it OubInoTekaps
BeicTaBouHbIe mikagsl

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

2416 YueOHast ayauTopust MenoBas f1ocka - 1 mr. Jlex
VYuebHas meOenb:

- KOMILIEKT MeOen (II0CaI0uHbIX MecT) — 44 mT.;

- KOMILIEKT Mebenn (TOCaI0uHbIX MECT) [Tl MpenoaBarels — 1 mrT.

2416 VYueOHast ayauTopust MenoBas focka - 1 mr. 3auér
VYyeOuast mebenb:

- KOMILIEKT MeOeld (T0CaIouHbIX MecT) — 44 mT.;

- KOMILICKT Mebeld (OCa0uHbIX MECT) [T MpenoaaBaresis — 1 miT.

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

OcBoeHNE TUCIUINIHHBL « XUMUSD» IPOBOAUTCS B (JOpME CIEAYIONUINX BHAOB YUCOHBIX 3aHATHH: JICKIINH, Ta00PaTOPHEIC U
KOHTPOJIbHBIE pabOTHI, CAMOCTOATENbHAS paboTa U SK3aMeH. MeToauueckre peKOMEHIANH K HUM 0a3upyIOTCs Ha CIeTyIOIuX
TpeOOBaHUAX, PEKOMEHIAIINAX:

a) 3ajava JICKIIMH — aTh CTYAEHTaM COBPEMEHHEIE, [IEJIOCTHEIE, B3aNMOCBSI3aHHBIC 3HAHHS, YPOBEHb KOTOPBIX ONPEICIIeTCS
KOHKPETHOH TeMoii. B xoze nekiim-0ecens! U JIEKIUU-TUCKYyCCUU CTYACHTHI SIBIISIOTCS aKTUBHBIMU YYaCTHHKAMH IIPOLIECCa,
UCTIONB3YIOTCS Pa3IMIHbIE CTENIEHH BOBIEUEHHOCTHU CIIyIIaTeNel KUK U pa3InyHble BApUaHTBI OOPaTHON CBSI3H.
AKTIeHTHpYyeTCs] BHUMaHHE Ha IIEPBOOYCPEIHBIX TCOPETUICCKIX MOJIOKEHHUAX U TPYIHBIX JUII HOHUMaHHUS Bompocax. it
(hopMHpOBaHUS y CTYAEHTOB HHTEPEca K MPEAMETY, Pa3BUTHS CAaMOCTOSTEIIFHOTO TBOPYECKOTO MBIIIUICHHS B XO/1€ JICKIINH ¢ 00enx
CTOPOH 3aJar0Tcs Bonpockl. [IpuBoasTCs akTyanbHbIe IPUMEpHl OIHU3kKe Oyaymel npodeccHOHANbHOM NeaTeIbHOCTH U/HITH
HaXOZsIIMECs HA COBPEMEHHOM YPOBHE HayKH M TeXHUKHU. CTyA€HTHI NOJKHBI BUJETh CBA3b JIEKIIMOHHOTO MaTepuana ¢ paHee
PaccMOTPEHHOH TeopueH U cofep kaHreM Ja00paTOpHBIX paboT. Bo3MokeH BapHaHT JEKIUH B X0 KOTOPOH CTyIeHTaM
HpeATIaraloTcs HeOOoIbIINe 3aJaHUs U1 CAMOKOHTPOJIS, OIICHKY MOHIUMAaHHS MaTepHaia i €ro 3aKpeIlICHHUS.

6) Xumus — HayKa 3KCcIiepuMeHTanbHas. s riry60Koro u3ydeHus JUCUUILTHHBI CTyIeHTaM He00XOIUMO BBITOIHUTD
nabopaTopHBIi MpakTHKyM. OIHUM N3 00S3aTeIBHBIX TPEOOBAHHH PH BHIIIOJTHEHUH J1A00PAaTOPHBIX PabOT SABIISETCS aKTHBHAS
CaMOCTOATENbHAS padoTa CTyICHTA. Y CIIEITHOE BEIOTHEHHE OTBITOB 3aBICHT OT YMEHHH 00YJaIOIIMXCS [IeJIeCO00pa3Ho
COEAUHATh YMCTBCHHBIE U (pU3UYECKHUE AEHCTBU, a 9TO, B COI0 OUepe/Ib, CBSA3aHO C Pa3BUTHEM HABBIKOB MO TEXHUKE XUMHYECKOTO
9KCIIEPUMEHTA. Y4eOHbIe 1abopaTopHbIe pabOTHI B OOJIBIIMHCTBE CIIy4aeB MPEICTaBISIOT COOOH pabOThI HCCIIEI0BATEILCKOTO
Xapakrepa ¢ pa300poM KOHKPETHBIX 3a/1a9 M TEKyIIIM KOHTposreM. K BBITTOTHeHHTO 1a00paTOpHOIT paboTHI JOITYCKArOTCS
CTYZACHTHI, H3yUYHUBIIIE TEOPETHUECKUE CBEACHHS, COJlepKaHIe 1abopaTOpHOH pabOoTEI, XOA MPOBEAECHHS IKCIICPIMEHTOB U
MMEIOIIME COOTBETCTBYIONIME 3aHCH B TeTpaau. O0s3aTeNbHbIM SIBISIETCS 03HAKOMIIEHHE C IIPABHIIaMH TEXHHKH OE30M1acHOCTH,
3HaHWE CBOIMCTB HCIIONB3yEMBIX PEAKTHBOB. [IpH BEITIOTHEHNH Ta00PaTOPHBIX pabO0T Bce HAOIIOACHHS CTY ICHTHI 3aITUCHIBAIOT B
nabopaTtopHsIii xypHai. [Tocie sxcriepuMeHTaTBPHON 9acTH 00CYKTAIOTCS Pe3YIbTAaThI OIBITOB, 3AIIMCHIBAIOTCS YPAaBHEHHS
peaxuuii. BeimonHeHue 3aJaHuii TEOPETUYECKOTO M MPAKTHUECKOT0 XapakTepa (ypaBHEHHS peakUuuil, pacy€Tel, rpadukn)
HalleJIeHHOE Ha 3Q(QeKTUBHYIO OTpabOTKY 3HAHUI CTYJICHTOB, a OTBETHI HA BOIIPOCHI 110 PE3YJIbTaTaM paboThl, IIO3BOJISIOT CTYICHTY
MPOKOHTPOJIMPOBATh YCBOSHHE UM H3ydaeMoro Matepruana. ComepxaHie oTuéTa 1o 1adopaTopHOit paboTe: Ha3BaHUE, [IENTb
paboTHI, KpaTKHE TEOpPEeTHIECKUE CBEACHHMS (2 CTP.), BKIIOYAIONINE OCHOBHBIC IIOHITHS U ONIPEACICHNUS, 3aKOHBI, KIaCCU(PHUKAIIN
XMMHUUYECKHX CBOMUCTB, peakLuil U T.II., SKCIIEpUMEHTaNbHAasl 4acTh, BKIIOUAIOIasi HA3BaHUE U ONKMCAHUE OIBITOB, ypaBHEHHS
peaKIHid, MpH HEOOXOIMMOCTH PUCYHOK JIAOOPATOPHOH YCTAHOBKH, TaOIHUIIBI, TPadUKH, pacuE€Thl, OTBETHI HA BOIIPOCHI, BEIBOI.

B) camocTosTenbHas padota (CP) — 910 mmanupyemast paboTta CTy/ICHTOB, BHITIOJNHSAEMAs 10 33JaHUI0 M ITPH METOTNIECKOM
PYKOBOJICTBE IIpeToaBaTens, HO 0e3 ero HemocpeICTBEHHOro yyacTusa. Merogonoruueckyto ocHoBy CP cTyneHTOB cocTaBiseT
JeATENbHOCTHBIN MOJXO0/, KOTOPBIH COCTOUT B TOM, YTO LIEIH 00y4YeHHs: OPHEHTUPOBaHb! HA (GOPMUPOBAHNE YMEHHH peIaTh
THUITOBBIC M HETUIIOBBIC 3aJa4H, T/I€ CTYJCHTaM HaJIO0 IIPOSIBUTH 3HAHHWE XMUMHUH. B X01e caMoCTOsATeNbHOH paboThl CTYACHTHI
YIIIyONSIOT U pacIIMpPSIOT 3HAHKUS AUCIUILUIMHEI, OBIAEBAIOT IPHEMaMH TIpoIiecca MO3HAHUS, Y HUX (JOPMHUPYETCs HHTEPEC K
y4eOHO-T103HaBaTENbHOMN JeSITENbHOCTH, PA3BUBAETCS CAMOCTOATEIBHOCTD, AKTUBHOCTD, OTBETCTBEHHOCTh. Hanbonee 3Haunma
ympaBisieMast peroiaBaTesieM CaMOCTOSATeIbHAS padoTa CTyICHTOB, KOTOpast BKITIOYAST B CeOsI CIICAYIONIIE BHIB YICOHBIX
3aHATHI: TOATOTOBKA K 1abopaTopHEIM pabotam (45 % tpynoémkoctr CP), BEIOITHEHHE KOHTPOIBbHOH paboTs! (18 %),




MOJTOTOBKA K 9K3aMeHy B TeueHue cemectpa (37 %).

[ToxroroBka K 1abOpaTOpHOI paboTe 3aKIIIOYaeTCs B U3YYCHNH 10 METOANYECKOMY TTOCOOHIO TEOPETUUECKON 1
HKCIICPUMEHTANBHOH YacTH PaboTHl M 0pOPMIICHHN KOHCIIEKTA B JTa0OPAaTOPHOM XKypHAJIe.

Kontpombsaas paboTa MO3BOJSAET 3aKPEINTH TEOPETHUECKNE 3HAHNUS AUCIUIUIHHEL, CIIOCOOCTBYET (POPMHUPOBAHUIO HABBIKOB
CaMOCTOATENBHON pabOTh! H aHATUTUYECKOTO MBIIUICHHUS, TO3BOJISET OCYIIECTBUTH KOHTPOINb KaUueCTBA YCBOSHUS U3yUYEHHOTO
MarepHala i CaMOCTOSTEIbHOM paboThl cTyneHTa. KoHTposbHAs paboTa COAEpKUT JIecsATh 3a/1ad 10 Pa3HbIM pa3zenam
JVICIIUITIMHEI, BEITTONHACTCS B PYKOITMCHOM BHIE B TeTpanu. [IpuBoanTces ycnoBre 3a1a4qn, IOApoOHOE pelieHne, 00bsICHEHHE,
OTBeT (BBIBOX). PekoMeHnmyeMslit 00beM: 6-8 cTpaHHIL.

IToxroroBka K 9K3aMEeHy B TEUCHHE CEMECTpPa 3aKJII04ACTCsI B pabOTE CTYICHTOB C JICKIIHMOHHBIM MAaTEPHAJIOM, [IOMCKE U aHAJIN3e
MaTepHajoB U3 JIUTEPATYPHBIX U AIEKTPOHHBIX HCTOYHHUKOB I10 33IaHHON TeMe, H3Y9IEeHHH TeM, BRIHECEHHBIX Ha CAMOCTOSATEIHHYTO
pabory.

T') TeKYIIUit KOHTPOJIb OCBOCHUS CTYAEHTaMU AUCIMILUIUHBI IPOBOAUTCA B (hopMe TeMaTHUECKUX KapTO4eK C 3aJaHUsIMU T10
Ka)K/I0i TeMe, IOMalIHeH KOHTPOJIBHOH pabOoThI, TECTOBBIX 3aJaHHH, @ TAKXKE C UCIOJIb30BaHUEM TEXHUYECKUX CPEACTB O0yUCHUS
Ha 0a3e 2JIeKTpOHHOTo OaHka TecTOBBIX 3amaHuid (500 3amanmit) — TecToBoi obomouxn VTS.

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

1) Koncynpranuu. B ciryyae 3atpyaHeHui npu U3ydeHHH Kypca clIeayeT o0paliaThesl 32 KOHCYIBTAHUEH K TPEerojaBaTelio.
KoHCynpTanni MOXHO MOTYYUTB TakKe IT0 BOIIPOCAM OpraHU3aINH CaMOCTOATEIIFHOW pabOTHI M IO IPYTUM OpPTraHU3aI[OHHO-
METOJMYECKUM BOIIPOCAM.

e) Utorosoii ¢opmMoit KOHTPOJISI OCBOEHHSI CTYJEHTAMH JUCLUTUIMHBI SBISETCS SK3aMEH.

K cnade sx3aMeHa JOMyCKaIOTCSI CTyJEHThI, KOTOPBIE BEIOIHUIIN JIa00OpaTOpHBIC PaOOTHI U CAAIN OTYETHI 10 HUM, BBITTOIHIIIHN
3aJaHU TEMAaTHIECKIX KapTO4eK, TECTHI, KOHTPOIBHYIO padoTy. [IpoBomuTcs 5K3aMeH B yCTHOH (opme 1o omuieram. B Gmiere
COJICPIKUTCS JIBA TEOPETUUECKHX BOIPOCA U MPAKTHIECKOE 3a1aHHe.
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