MUHHCTEPCTBO ITPOCBEILIEHNS POCCUNCKOU ®EJIEPALIUNA

(enepanbHoe rocynapcreeHHoe 0101KeTHOEe 00pa3oBaTeIbHOE YUpe:KIeHNe BbIcIero 00pa3oBaHust
«KpacHosipckmii rocy1apcTBeHHbIN MeJaroru4ecKuii yHuBepcuTer
um. B.I1. AcradpbeBa»

(KT'ITY um. B.I1. AcradbeBa)

HNPEAMETHASA YACTDH (ITPOPUJIb "XUMUA")
Pdusnueckasa v KOJJIONIAHAA XUMHUA
pabouasi mporpaMma JAUCITUTIIIAHbI

3akperuieHa 3a kadenpoit E11 buojiornu, XuMHHU M IKOJOTHH

Kpanudukanus O0akajaaBp

44.03.05 buonorust u xumust (0, 2024).plx
44.03.05 IMemaroruueckoe oOpazoBanue (C IByMs IPOQUISIMH MOJATOTOBKH)
HanpasnenHocTs (mpoduib) oOpazoBarenbHON porpaMMbl bronorus u xumus

®opma 00yueHust O4HAas
O6mas TpyIoeMKOCTh 6 3ET
YacoB 110 yueGHOMY IUIaHy 216 Bugs! koHTpONIT B cemecTpax:
B TOM 4YHCJIE! 9K3aMeHBI 5
ayIUTOPHBIE 3AHATHS 88 3a4eThl 4
caMOCTOsITeNIbHAsE paboTa 91,85
KOHTaKTHast paboTa BO BpeMs
npomexytouHoi arrecraruu (MKP)
0,48
4acoB Ha KOHTPOJIb 35,67

Pacnpe)lene}me YacCoB JUCHMIIJINHBI IO CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 4(2.2) 5(3.1)

Kypee>) Hroro

Henens 10 1/6 12 2/6

Bup zangtui Vi PIT VIl PIT VIl PII

Jlexuuu 10 10 18 18 28 28
JlabopaTopHsbie 24 24 36 36 60 60
KonrakrtHast pabora 0,33 (0,33 0,33 0,33
(mpomexyTOouHas
aTTecTallus) SK3aMEHbI
KonrakrtHast pabora 0,15 0,15 0,15 0,15
(mpomexyTOouHas
aTTeCcTallusl) 3a4eThl
B ToM uncine B popme |2 2 2 2 4 4
MPAKT.TIOATOTOBKH
HWroro ay. 34 34 54 54 88 88
Konrakrhast paboTta 34,15 34,15 |54,33 |54,33 |88,48 188,48
Cam. pabora 37,85 (37,85 |54 54 91,85 191,85
Yacel Ha KOHTPOJIb 35,67 |35,67 |35,67 |35,67 [OKYMEHT NOMMMCAH
Hroro 72 72 144 |144 |216 (216 SNEKTPOHHOW MOAnmChLIO

CepTtudumkat: 00BEB88A562437DDOD6A077C2C7EE44514
Bnapeneu: XonuHa Mapusi BanepbeBHa
Hencreutenen: ¢ 17.06.2024 go 10.09.2025




ITporpammy cocTaBUI(1):

xxn, Joyeum, Pomawrxosa FOnus I'ennaovesna

Pabouas InporpaMmMa JUCHUIIINHBL

Pduzuyeckasi U KOJJIOUIHAA XUMUS

paspaborana B coorBercTBuu ¢ ®I'OC BO:

DegepatbHBI FOCYAapCTBEHHbIH 00pa30BaTENbHbIA CTAHIAPT BBICIIETO 00pa30BaHus - OaKalaBpUAT MO HAMIPABICHHIO MTOITOTOBKH
44.03.05 Tleparoruueckoe oopa3oBanue (¢ AByMs npoduisMu moaroToBku) (mpukas MuHoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA HA OCHOBAHHH lee6Horo IJiaHa:

44.03.05 Tleparorunueckoe oOpa3zoBanue (C AByMs IPO(UISIMUA TOATOTOBKH)
Hamnpasnennocts (po¢iib) 00pa3oBarenbHOil mporpaMMbl BHOIOTHS 1 XUMUS

Pa6ouas mporpamma oto0peHa Ha 3aceqaHnuu Kadeaps

E11 Buosioruu, XMuMUM U 3KOJOTHH

[Iporoxoi ot 08.05.2024 r. Ne 8
3aB. kadenpoii GHOIOTHH, XMMUU U 3KOJIOTHH, 1.0.H., mpodeccop, Antunosa Exarepuna MuxaiinoBHa

IIpoTokou ot 15.05.2024 . Ne 4

Ipencenarens HMCC(C)

3aB. kadenpoii pu3noNorHK YeI0BeKa U METOAUKA 00y4YeHHUs] OHOJIOTHH, K.I1.H., TouieHT [ 'opnenko HaTtanss MuxaiinoBHa



1. HEJIX OCBOEHUA JUCHUTIIMHBI

(hopMHpOBaHKE PEAMETHBIX KOMIIETCHIIUN CTYACHTOB MEIarorMuecKoro 00pa30BaHus Ha OCHOBE OBJIAJICHISI COICPIKAHAEM
JMCIUILIAHGI "®u3ndeckas U KOJUIOUIHAS XUMuUs"

2. MECTO JJMCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBbI

Huxn (pazgemn) OIT:

[51.0.07.03

2.1|TpeboBaHus K NpeaBapUTEILHON NOATOTOBKE 00y4aK0IIErocs:

2.1.1|IkoJbHBINA KypC XUMHU

2.1.2|O0mas 1 HeopraHUYeCcKast XUMUS

2.1.3|Pemenne XMMHYECKUX 3a7a4

2.1.4|AnanuTHueckas XUMUs

2.2|AMCUMIUIMHBI H TPAKTHKH, VISl KOTOPBIX OCBOEHHE JAHHOI TUCIMIUIMHBI HE00X0HMO KaK NMpeallecTBYIoNIee:

2.2.1|Ucropust xumMuu

2.2.2|Oprannueckasi XUMHUS

2.2.3|Kypcossie pabots! o moxymo "IIpenmerHas yacts (podus "Xumus")"

2.2.4|Heoprannueckuii CHHTE3

2.2.5|Ddusnko-XxuMHYECKHE METO/IbI aHAJIN3a

2.2.6|IIpuxnagHas XumMus

3. KOMIIETEHIINH OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUTIIMHBI

IIK-1: Cnioco6en ocBauBaTh U UCMOJIL30BATH TEOPEeTHYECKUE 3HAHNS ¥ MPAKTHUYeCKHe YMEHHs M HABBIKHM B NMpeIMeTHOit

od6J1acTH IpHu pelICHUH IIpO(l)eCCI/lOHaJIBHI)lX 3agavd

IIK-1.1: 3HaeT cTPYKTYpY, COCTAB U AUAAKTHYECKHE eIHHULLI PeIMeTHOi 00/1acTu (MpenoxaBaeMoro npeamMera)

3HaTh:

VYposenb 1 |1 3HaTh B 00IIKX YepPTaxX CTPYKTYPY, COCTAB U IUAAKTUUECKUE SAUMHUIIBI (PU3NUECKON U KOJIOUIHOW XUMUH.

VYpoBenb 2 |3HATh CTPYKTYPY, COCTAaB U TUAAKTUUECKUE SAMHUIIBI (PU3MYECKON M KOJUIOMTHONW XUMHH.

VpoBeHb 3 |3HATH M XapaKTepH30BaTh CTPYKTYPY, COCTAB M AUAAKTHUCCKUE SANHUIIBI (PU3NIECKOI U KOJUTOMTHOW XUMHH.

YMmers:

Yposenb 1 |YMeThb ocymIecTBIATS OTOOP OTIENIBHBIX HJIEMEHTOB YUE€OHOTO COJep KaHusl 10 (PU3NYECKOH U KOJUIOUIAHON XUMUU
JUTSL €T0 pean3alii B 00pa3oBaTeIbHOM MPOoLecce ¢ IIOMOIIBI0 MeJarornaecKux TeXHonorui, B Tom yucie UKT, B
cootBercTBrH ¢ TpeboBanusiMu @I'OC OO u T'OC COO.

VpoBeHb 2 |YMeTh ¢ MOMONIIBI0 HACTAaBHHUKA OCYIIECTBIATH 0TOOP YIEOHOTO COAEPIKaHUS MO (HM3UIECKON M KOJTIOMTHON XUMHN
IUISL €T0 pean3alny B 00pa3oBaTeIbHOM IMIPOIECCE C TOMOLIBIO MEIarOrnYecKuX TeXHoJIorui, B ToM uncie UKT, B
cootBercTBUH ¢ TpeboBarusmMu GI'OC OO u ®I'OC COO.

VYpoBeHb 3 |YMeTh OCYHIECTBIATE OTOOP yUeOHOTO coep KaHus 110 GU3NYECKOH U KOJUTOMAHON XHUMHUH IS €r0 pealn3anuy B
00pa3oBaTeIbHOM IPOLIECCE C TOMOIIBIO MEAArOrNYECKUX TeXHOJIOruH, B ToM uncie KT, B cooTBeTCTBUM C
tpeboBanusMu OI'OC OO u GI'OC COO.

Baapers:

Vposenb |  |BriageTs HEKOTOPHIMHU HaBBIKAMH PELISHHS TPO(MECCHOHATBHBIX 3a/1a4 110 00YYEeHHI0 XUMHH C HCIIOTE30BaHHEM
3HaHUI B 00J1aCTH (PU3NYECKON U KOJJIOUJTHOW XUMUH.

VYposenb 2 |Bnagers HaBbIKaMM pelIeHUs MPO(ECCHOHANBHBIX 3a/1a4 110 00YYECHUIO XUMHHU C UCTIOIb30BaHHEM 3HAHUH B 00J1acTu
(dusnyeckoil 1 KOJUIOWIHON XMMHUH Ha 0230BOM YPOBHE.

Vposenb 3 |Briagers HaBbIKaMu penieHus MPodecCHOHANBHBIX 3a/1a4 110 00YYEeHHI0 XUMHH C HCIIOJIb30BaHIEM 3HAHHH B 00JIaCTH

q)HSH‘lCCKOﬁ nu KOJ'[J]OI/I[[HOﬁ XUMHUHN B HECTAHAAPTHBIX CUTYalUAX UIIH CUTyallusax MOBBIIICHHOM CIIOKHOCTH.

IIK-1.2: YMmeeT ocymiecTBIAATH 0TOOP y4eOHOI0 COAEPKAHUS A5 €r0 pean3auuy B pa3In4yHbIX ¢opMax o0ydeHus B

€00TBeTCTBUH ¢ TpedoBanusmu ®IroC OO

3HaTh:
VYposens | |3HaTh HEKOTOPBIE MPUHIUIIEI 0TOOPA YU€OHOT0 COAEPKaHUs IJIsl €r0 pealn3aliy B pa3IuuHbIX (hopMax 0OyueHHUS B
cootBercTBHHU ¢ TpeboBanmsiMu OI'OC OO.
YposeHb 2 |3HaTh NPUHIUIIEL 0TOOPA y4EOHOr0 COMEPAKAHUS I €0 pealu3ally B pa3auM4HbIX GopMax oOyueHHUs B
cootBercTBHU ¢ TpeboBanusaMu PI'OC OO Ha 6a30BOM ypOBHE.
VYpoBers 3 |3HaTh NPHHIUIIEI 0OTOOPA YIeOHOTO COREP KAHMUS IS €T0 PealH3alluyl B pa3InIHbIX GopMax oOyueHUs B
cootBercTBuU ¢ TpeboBanusIMu GI'OC OO Ha IPOJBHHYTOM YPOBHE.
Ymersn:
YposeHb | | YMeTh IPOSBILATE HEKOTOPbIE YMEHHS OCYLIECTBILITH 0TO0P yueOHOI0 COAEPKaHUs ATl €T0 Pealu3aluy B pa3INuHbIX

¢dopmax oOyueHus B cooTBeTcTBUH ¢ TpeboBanusiMu PI'OC OO.




YpoBeHb 2 |YMeETh ¢ TOMOIIBIO HACTABHUKA OCYLIECTBISTE OTOOP yuyeOHOTO COAEPKAHMS IS €T0 Peaau3aliy B Pa3IMIHbIX
(hopmax oOyuenus B coorsercTBuu ¢ TpedoBanusiMu GI'OC OO.

YpoBeHb 3 |YMETh caMOCTOSTENBHO OCYLIECTBITH OTOOP yUEOHOr0 COAEpKaHUs I €r0 peaau3ally B pa3IMyHbIX Gopmax
o0yuenus B coorBercTBuH ¢ TpeboBarmamu PI'OC OO.

Baaners:

VYposeHb |  |BraneTs HaBBIKOM OCYIIECTBIIATH OTOOp Y4eOHOIO coepkaHus B cooTBeTcTBUY ¢ TpeboBaHusimu OPI'OC OO.

YposeHb 2 |BrazneTh HaBBIKOM OCYIIECTBISITH OTOOP yUEOHOr0 COEPIKaHUs AT €T0 Pealu3allil B COOTBETCTBUM C TPEOOBaHUAMU
droc 00.

VYposens 3 |BnaneTs HaBBIKOM OCYILIECTBIISITH OTOOP yUEOHOTO COEPIKAHMS UL €T0 Peann3anuy B pa3TudHbIX Gopmax o0ydeHus
B cooTBeTcTBUU ¢ TpeboBaHusamMu GI'OC OO.

K-1.3: IleMoHcTpUpYeT YMeHHe pa3padaTbiBaTh pa3juuHbie GOPMbI y4eOHbIX 3aHATHI, NPUMEHATHh METOAbI, IPHEMbI U

TEXHOJIOTUMN oﬁyqemm, B TOM 4YUCJI€¢ I/lll(l)OpMalll/IOHHble

3HaTh:
VYposens |  |3HaTh HEKOTOPEIE GOPMBI YUEOHBIX 3aHATHH, IPUMEHSITH METObI, IPHEMBI X TEXHOJIOTUH 00YYEHHSI.
Yposens 2 [3HaTh pasnuuHbie POPMBI YUEOHBIX 3aHATHH, IPUMEHATH METO/IbI, IPUEMBI 1 TEXHOJIOTHU 00YYEHUSI.
Yposenp 3 [Hath paznuuHble GOPMBI yueOHBIX 3aHATHHA, IPUMEHSATh METOBI, IPUEMbI U TEXHOJIOTUH O0YUYEHHS, B TOM YUCIIE
UH(OPMAIIOHHBIE.
YMmern:
VYposenb |  [Vmers pazpabarbiBaTh HEKOTOpPbIE (POPMBI YUEOHBIX 3aHITUH, IPUMEHATH METOJIbI, IPHEMBI U TEXHOJIOTHH 00YYEHUSI.
VYpoBeHb 2 |YMeTh pa3pabaTsiBaTh pa3inuaHble GOPMBI pa3IniHble HOPMBI yUEOHBIX 3aHATHH, IPUMEHATh METOMbI, IIPHEMBI U
TEXHOJIOTHH 00yYEHUSI.
VpoBenb 3 | YMeTh pa3pabaTeiBaTh pa3nudHble GOPMBI YIeOHBIX 3aHATHHA, IPUMEHATH METOIbI, IPHEMBI H TEXHOJIOTUH 00Yy4eHHS,
B TOM 4HCJIE UHPOPMALIMOHHBIE.
Bnaapers:
VYporenb | |Brnagers HEKOTOPBHIMH HaBBIKAMH Pa3pab0TKH yUCOHBIX 3aHATHI, MPUMEHSATH METO/IbI, IPHEMBI U TEXHOJIOTHH
00yueHHsI.
Yposenb 2 [Briagets HaBbIKaMH pa3pabOTKH HEKOTOPHIX (POpM y4eOHBIX 3aHSTHIH, MPUMEHATH METO/IbI, IPHEMbI U TEXHOJIOTHH
00yueHHUs.
VYposens 3  |Bnaners paznmuyabiMu GopMaMu yueOHBIX 3aHATHH, TPUMEHATh METO/BI, IIPHEMBI U TEXHOJIOTHH 00yUeHHUS, B TOM
YyHciie HHPOPMALUOHHBIE.
4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBI
Kon HaumenoBanue pa3znenoB u Tem /Buj| Cemectp / | YacoB | Komneren- | Jlutepary | UuTe p. Ipumeua
| saHATHA 3aHATHA/ Kvne 1000 Da DAKT. | moaror. HHUE
Paznea 1. Xumndeckas
TEPMOAMHAMHKA M KMHETHKA
1.1 Tewma 1. Xumudeckast TepMOIMHAMIKA 4 10 IIK-1.1 IIK- | JI1.1 JI1.2 Bxonanoit
(2u) 1.2TIK-1.3 | JI1.3J11.4 KOHTPOJIb
Tewma 2. Bropoii 3akoH (TectupoBa
TEPMOTUHAMHUKH (29) HUE),
Tema 3. TepmoauHamMuueckue COCTaBJICH
MTOTEHIHANHI (21) e
Tema 4. Xumuueckoe paBHoBecue (24) KOHCTIEKTO
Tewma 5. Xummaeckast kKnHeTHKA (29) B JIEKIIUH
/JTex/ 0 TeMaM
1.2 IIpakruueckoe 3ausTre Mo Teme Nel 4 24 | TIK-1.1 TIK- | JI1.1 J11.2 2 Perrenue
«HTerpupoBanue» (24) 1.2 TIK-1.3 | JI1.3 J11.4 3aja4 1no
[IpaxTudeckoe 3ansTHE 1O TeMe Ne2 TeMaM
«XuMH4eckast TepMOTUHAMIKAY (29)
[IpaxkTuueckoe 3ansTHe no Teme Ne3
«BTopoii 3aKk0H TepMOTUHAMUKIY (24)
[IpakTuueckoe 3auste 1o reme Ned
«TepMoIMHAMUYECKUE MTOTEHIINAIBD)
(24)
[Ipakruyeckoe 3ansTHE MO TeMe Ne5
«XuMH4ecKoe paBHOBecHe» (24)
[IpakTudeckoe 3ansTHE 1O TEMe N6
«Xumuueckasi KuHeTHKa» (24) /J1a6/




1.3 CamocrostenbHas pabora o Teme Nel 37,85 | IIK-1.1 TIK- | JI1.1 J11.2 Pemenne
«Xumuueckast TepMoguHamMuKay (124) 1.2 TIK-1.3 | JI1.3 J11.4 3az1a4 1o
CamocrositenbHas paborta o Teme Ne2 TeMaM.
«Xumuueckoe pasHoBecue» (124) Wnnusuny
CamocrositenbHas pabora o Teme Ne3 ajpHOE
«Xumnueckas kuaetukay (13,854) /Cp/ JIOMaIIHue

3agaHue
Nel.
[MucbmenH
ast
KOHTPOJIBH
as pabota
Nel
1.4 3ager /KP3/ 0,15 |[IIK-1.1IIK-|JI1.1JI1.2 Bompocs! k
1.2 TIK-1.3 | JI1.3 J11.4 3a4ery
Pa3gen 2. Yuenue o pacTBopax,
3JIEKTPOXUMMS M KOJJIOUHASI XUMMSI

2.1 Tema 6. Yuenue o pactBopax (24) 18 | IK-1.1 [IK- | JI1.1 J11.2 CocrasieH
Tewma 7. KomuraTuBHbIE CBOMCTBA 1.2 TIK-1.3 | JI1.4 JI1.5 ue
pacTtBopoB (2u) JI1.6 KOHCIICKTO
Tema 8. DnEeKTPONPOBOAHOCTH PACTBOPOB B JICKIHI
(29) 110 TeMaM,
Tema 9. Dnekrpoxumust (24) HaIlMcaHue
Tema 10. Dnexrpomnu3 (24) pedepara
Tema 11. Kopposus (2u)

Tewma 12. [ToBepxXHOCTHBIE SIBICHUS U
ancopbOuus (24)

Tema 13. Knaccudukanus AUCIEPCHBIX
cucreM (24)

Tema 14. OCHOBBI KOJUIOMAHOA XUMHH
(2u) /Jlex/

2.2 IIpaktudeckoe 3ausaTHE 1O TeMe Ne7 36 | TIK-1.1 TIK- | JI1.1 J11.2 OT4eTsI 110
«Tunbl KOHIEHTpaHi» (44) 1.2 TIK-1.3 | JI1.4 JI1.5 nabopatop
[IpakTudeckoe 3ansTue Mo Teme Ne§ JI1.6 HBIM
«KomnnmuraruBHbIe CBOHCTBA PACTBOPOB) paboram

(44)

IIpaxkTuueckoe 3ansaTHE 10 TeMe Ne9
«DNEeKTPOIPOBOTHOCTEY (41)
[Ipaxtuyeckoe 3ansaTue no Teme NelO
«DNeKTPOIHBINA OTEHITHAID) (41)
[IpakTuueckoe 3ansTre mo reme Nell
«Onexrponu3y (44)

JlabopaTopHas pabora Nel
«KoHIyKTOMETpHUYECKOE THTPOBAHHE
(49)

JlabopaTopras pabota Ne2
«OrnpeneneHye MOJEKYJISIPHOM
pedpakiiuu OpraHMYeCKUX BeecTn (44)
JlaGopaTopHnas pabora Ne3
«OmnpeneneHne KOHCTaHTBI CKOPOCTH
HMHBEPCUH TPOCTHUKOBOTO caxapay (44)
Jlabopatophas pabora Ne4 [Tonyuenue u
CBOWCTBA KOJUIOWAHBIX cucteM (44) /J1ab/




2.3 CamocrositenbHas pabora o reme Ned 5 54 | TIK-1.1 TIK- | JI1.1 JI1.2 Perrenue
«PactBops» (18u) 1.2 TIK-1.3 | JI1.4 JI1.5 3az1a4 1o
CamocrositenbHas pabora o Teme Ne5 J1.6 TeMaM.
«Onexrpoxumusd» (184) 1%02911%0:37 0104
CamocrositenbHas pabora o reme Ne6 ajpHOE
«Konnounnas xumus» (184) /Cp/ JIOMaIIHue

3agaHue

Ne2.

ITucbmenH
ast

KOHTPOJIbH
as pabora

Ne2
2.4 Dk3amen /KPD/ 5 0,33 |IIK-1.1TIK- | JI1.1J1I1.2 Bomnpocsr k
1.2TIK-1.3 | JI1.4 JI1.5 9K3aMEeHy

JI1.6

5. OHEHOYHBIE MATEPHAJIBI (OHEHOYHBIE CPEJICTBA)
JJIs1 TEKYIIero KOHTPOJIsi yCleBaeMOCTH, IPOMEKYTOYHOH aTTecTAluU

5.1. KonTpoJibHbIe BONPOCHI H 3aJaHUSA

Bxoanoit kOHTpOIH
BapuanT 3amanuii npoBepoYHOTO TECTUPOBAHIS

1. Yemy paBHO uncio HeiiTpoHoB B atrome 31 15 P?
a)31

6) 16

B) 15

r) 46

[IpaBunbHBINA OTBET - 0)

2. Yemy paBHO umcio opOutaneil Ha f-oaypoBHE?
a)l

0)3

B) S

r)7

ITpaBunbHBIN OTBET - T)

3. UeM OTIHMYAIOTCS aTOMBI H30TOIIOB OJTHOTO dJIeMEHTa?
a) YUCIJIOM NIPOTOHOB

0) YMCIOM HEUTPOHOB

B) UHCIIOM DJIEKTPOHOB

T) 3apsaoM siapa

IMpaBunbHEIA OTBET - 0)

Texymmii KOHTPOJIb
ITpumepbl HHAMBUAYATIBHOIO JOMAILIHEr0 3a1aHus o TeMe "KouuraTusHele cBoiicTBa pacTBOpoOB"
Bapwuant 1

1. TInoTHOCTH BOAHOTO PacTBOpa CEpHON KHUCIOTH paBHa 1,235 r/cM3. MossipHast KOHLIEHTpPAIHS KHCJIOTHI B IAHHOM PacTBOpe paBHa 4
Mous/11. Ompenenure: a) MaccoByto aoiito H2S04 B pacTBope; B) MoibHY0 10710 H2S04; B) MONSUIBHOCTB pacTBopa.

2. JlaBnenue BogsiHOoro napa npu 25 °C pasno 31,67 rlla. Beruncaure nasneHne BOASHOTO Tapa HaJl pacTBOPOB IIIMLIEPUHA C MAaCCOBOM
noieit 3% mpu Toil ke Temreparype.

3. Ckoubko rpaMMOB Ha)TaJIMHA PacTBOPEHO B XJiopodopme Maccoit 50 T, eciy NoydeHHbIH pacTBOp KUIUT npu 62,234 °C?
Temneparypa kunenus xaopopopma 61,2 °C. D0ymockonudeckas HOCTOsIHHAs Xi1opodopma para 3,76 °C-Kr/Moib.

4. OcMOTHYECKOE JTaBJICHHE BOJHOIO pacTBOpa reMoriiobuna, coaepsxkaiiero 32 r/u npu 17 °C, pasuo 43,84 kI1a. Haligure
OTHOCHTEINILHYIO MOJICKYJIIPHYIO MacCy TeMOrTI0O0HHa.

Bapuanr 2

1. [IMOTHOCTH BOIHOTO pacTBOpa THAPOKCHIA HaTpus paBHa 1,357 r/cM3. MoJsipHas KOHIEHTpaNKs IEeJIOYH B TAHHOM PacTBOpE paBHA
11 monb/n. Onpenenute: a) MaccoByro noir0 NaOH B pactBope; B) mosbHyt0 oo NaOH; B) MossiiibHOCTB pacTBopa.

2. laBnenue BoasgHoro napa rnpu 50 °C paBro 123,3 rlla. CkoabpK0 rpaMMOB IIIOKO3bI HY’KHO PacTBOPUTH B BoJie Maccoit 270 r, 4ToObl
JlaBJIeHNE napa HaJl pacTBOpoM noHusuiock Ha 0,7 rlla?

3. KakoBa maccoBast 1011 BOJHOTO pacTBopa (hpyKTO3bl, KOTOPHI 3aMep3aeT npu Temneparype —0,524 °C? Kpuockonuyeckas
noctosiiHast Bojsl 1,86 °C-Kr/MoJIb.

4. PactBop, B 100 M1 KoTOpOro Haxoxures 2,3 T HEKOTOPOTo BellecTBa, obnanaer npu 25 °C 0CMOTHYECKHUM JIaBJI€HUEM, PaBHBIM




618,5 xIla. Onpenenute MOJIEKYIIPHYIO MAacCy BEIIECTBA.
[Tpumeps! 3a7aHnii MMCBMEHHON KOHTPOJIbHOHI paboTsl 1o Teme "Komtouansie cuctembr"
Bapwuanr 1

1. Qs xoarynsmuu 10 M 304 Hoauna cepedpa norpedosainocsk 4,5 mit 0,05% -Horo pacTBopa HUTparta 6apus. OnpeneauTs Hopor
KOAryJISILIUU JJIEKTPOJIHTA.

2. Jlns xoarymsauun 10 mut 305151 Hoauaa cepedpa tpedyercs: a) 0,5 mu 0,2 M pactBopa HuTpaTa Kanbiwust, uiau 0) 0,2 mu 0,03 H. HUTpaTa
AMOMHHUSL, Wi B) 3 Mut 1%-HOT0 pacTBOpa HUTpaTa Kaius. OnpeaennTs: a) HOPOTH KOaryJIsIUH SIEKTPOIUTOB; 0) 3apsiI YaCTHILL 30JI;
B) OTHOILIEHHE KOATYJIMPYIOUIEH CIIOCOOHOCTH HOHOB.

3. INomyuens 1Ba 30714 Hoauaa cepedpa: mepBrIii — npuauBanueM 16 M 0,05%-1oro HuTpara cepedpa k 20 miu 0,05 M Hoauaa xamnms,
BTOpOH — puiiMBanueM 16 mi ionuaa kanus k 20 M1 HUTpaTa cepedpa Ipu Tex ke KOHUEHTpauusaX. [Ipon3oiaer Jin Koarysus npu
CIIMBaHUHM 30JIeH B 001Mi cocyn?

4. 3oms OpoMua cepebpa MoydeH peakiueid qBoiHoro oomena 16 mi 0,05 H. HuTpata cepedpa u 40 mur 0,0025 M 6pomua Kausl.
Kaxkoii u3 ABYX 2JE€KTPOIUTOB — CyJIb(aT MarHus WM rekcannaHodeppar Kanus — Oy1eT UMeTb OOJBIIHI ITOPOT KOATYIISILMH JUIS
MIOJIYYEHHOT'O 301517

Bapwuanr 2

1. B tpu kos16b1 HauTo 110 100 cM3 HEKOTOPOTO 30151, UTOOBI BBI3BATH €0 MOJIHYIO KOATYJISIIIUIO, TOTPEOOBATIOCH TOOABUTH B MIEPBYIO
kostoy 10,5 M 1 1. KCI, Bo Bropyto 62,5 M 0,01 5. Na2SO4, B tpetbto — 37 mit 0,001%-roro Na3PO4. BeIurcauTh Moporu
KOAryJSILUU W ONPENISNTUTh 3HAK 3apsiaa YacTHIL 30T

2. Bo ckosbKo pa3 KoaryJupyrouias ClioCOOHOCTh JIByX3apsiTHbIX aHHOHOB OOJIbILIE, YeM OJHO3aPSAHBIX, €CJIM X MMOPOTH KOATYJISILAN
coctaBuiau coorBercTBeHHo 0,200 u 10,69 mmois/n?

3. Hanucats dopmyinsl munes 3omneit: Al(OH)3, crabunusuposansoro AlCI3, u SiO2, crabunusuposantHoro H2SiO3. s kakoro u3
YKa3aHHBIX 30JICH JIy4IINM KOAryJsITOPOM SIBJISIETCS: &) pacTBOP XJIOpua xejesa; 0) cynbdarta HaTpusi?

4. K 50 Mz 0,25%-HoTro0 pacTBopa xnopuaa HaTpust godasnero 150 mu 0,001 M Hutpara cepedpa. [ moxydeHns KOaryJsiun K
00pa3oBaBIIeMycs 305110 J0OaBIJICHBI CIIEIYIOUIHE JIEKTPOJIUTHI: OPOMHU/] KaJkisi, HUTPAT Oapusi, XpOMOBOKHCIIBIH KaJIuid, cybhaT
MarHusi, XJIOpua amoMuHus. Kakoi U3 [0OaBIEHHBIX SJIEKTPOIUTOB HMEET: a) HAUMEHBIINH MOPOT KOAryJIAiy; 0) HAHMEHBIIYTO
KOAryJHPYIOIIYIO CITOCOOHOCTH?

5.2. Tembl NHCLMEHHBIX PadoT

Tembl J'ICKIII/Iﬁ JJIA COCTABJICHHUA KOHCIICKTOB

Tema 1. Xumnueckast TepMOIMHAMHKA

Tewma 2. Bropoii 3aK0H TepMOINHAMHIKHI

Tema 3. TepMoauHaAMHYECKUE TTOTCHITUAIIBI
Tewma 4. Xumuueckoe paBHOBECHE

Tewma 5. Xumuueckasi KHHETHKA

Tewma 6. Yuenue o pactBopax

Tema 7. KojuturaTuBHble CBOICTBA PaCTBOPOB
Tema 8. DeKTpONPOBOAHOCTH PACTBOPOB
Tema 9. DnexTpoxumus

Tema 10. DnexTponm3

Tema 11. Koppo3zus

Tema 12. [ToBepXHOCTHBIE SIBJICHHS U aACOPOIHS
Tema 13. Knaccupukanus qUCIEPCHBIX CUCTEM
Tema 14. OcHOBBI KOJUIOMIHOA XUMHH

TeMsl TS BHITIOHEHHUS OTYETOB I10 J1a00paTOpHBIM padoTam

JlaGoparopnas padora Nel «KoHaykTOMETpHUYIECKOE TUTPOBAHHE)

JlabopatopHas padota Ne2 «OmnpezneneHne MOJIeKyIIpHOH pedhpakIiy OPraHUUECKUX BEIECTBY
JlabopaTtopHas padota Ne3 «OmpezaeneHre KOHCTAHTH CKOPOCTH MHBEPCHU TPOCTHHUKOBOTO caxapay

Jlabopatophas padora Ned «ITonmyyeHne 1 CBOWCTBA KOJUIOMIHBIX CHCTEMY

Tewmsr pedepaton




1. Jucnepcusie cucremsl. [lensl. Ix mpumenenue.

. Mbuta. Knaccugukanus, noixydeHue, CBOHCTBa.

. Mcnonp30Banme KaTann3aTopoB B COBPEMEHHOM MPOMBIIIIEHHOM ITPOIIEcCe.

. [Ipumenenune KUIKUX KPUCTAIUIOB B COBPEMEHHON TEXHHUKE.

. PerpocniexktrBa HoGeneBcko# npeMuu 1o XMMHUH.

. XUMHYECKUe 3JIEMEHTHI B OpraHU3Me YeJIOBeKa.

. Tspxerple MeTaUTBl MX BIMSHHUE HA OPTaHU3M YeJIOBEKa.

. PagnoakTuBHbBIE 37€MeHTHI. SIIepHbIE peakiuu.

9. IlpuMeHeHe HEOPTraHNYECKUX COCTMHEHHI B CTPOUTEBHOM cdepe, MPenMyIiecTBa U HeJOCTATKH.
10. MunepanbHble ynoOpeHus, KiaccudHKanus, CBOICTBa, IPUMEHEHHE.

11. AnnotponHsie MOIU(UKALIUH YTIIEPOAA.

12. Xumnueckas mactepckas dpororpaduu. PeakTuBbl, MexaHU3MBI IPOSBICHUS U 3aKpeIUICHUS (POTOCHUMKOB.
13. Ilomyyenne u CBOMCTBA NOJUMEPHBIX COSIMHEHUH.

0 3N LA WIN

5.3. Ouenounbie MaTepuaJsbl (OLEHOYHbIE CPEACTBA)

Borpocsr k 3adery no nqucrumuinHe "dOusndeckas u KoyutonHas XuMus'" B 4 cemecTpe

1. Uro u3yyaeT xuMH4ecKkas TepMoauHamuka? JlaiiTe ompesieieHre OCHOBHBIM MOHSATUSAM TEPMOAUHAMUKHU: CUCTeMa, (a3a,
WHTEHCUBHBIE M 9KCTCHCUBHBIE CBOMCTBA CHCTEMBI, DYHKIMU COCTOSHHS M (QYHKIMH ITyTH, 0OpaTUMbIEe M KPYTOBBIE IIPOLIECCHI.
OxapaKkTepu3yHTe OCHOBHBIE TUIIBI TEPMOJUHAMUYECKHUX CHCTEM.

2. ChopmynupyiiTe nepBblid 3aKOH TEPMOJHHAMHUKH 11 KPYTOBBIX U HEKPYTOBBIX MpoIeccoB. [IpuBeInTe MaTEMaTHYECKYIO
(GbopMyIMPOBKY IEPBOro 3aKOHA TEPMOJUHAMUKY. UTO Takoe BEUHBIN IBUraTellb U II0YEMY €r0 CO3JaTh HEBO3ZMOXKHO?

3. ChopmymupyiiTe IepBbIid 3aK0H TEPMOANHAMUKH JIJISI H30IMPOBAHHBIX cucTeM. [lokaxkuTe, yeMy paBHa paboTa MO paclInpeHHIO
rasa IpH pa3InuHbIX IPOIECCaX: H30XOPHOM, U300apHOM, H30TEPMHUYECKOM U aJiabaTHyeckoM mporeccax. Jlaiite rpaguueckoe
ornpeJieNieHHe paboThlI.

4. Chopmynupyiite 3akoH I'ecca. KTo u korja BBeln nousTue sHTanenu? Jlaiite onpeaeneHue 3ToMy NOHATHIO. [TokaxuTe CBsI3b
MEXIy TEeTI0BbIMHU 3 (ekTamMu n300apHOTO U U30XOPHOTO TIPOIECCOB.

5. Chopmynupyiite cnencteus u3 3akoHa ['ecca. J[aliTe onpeneneHus TEIUIOTaM 00pa3oBaHus U CropaHus BemiecTs. [IpuBenure
npasmio JlaByaspe-Jlamnaca u ero mpuMeHeHue. B yeM 3aximiodaercss METOX KOMOMHUPOBAHUS IPH PacdeTe TeTUIOBEIX 3P (eKToB
XMMHYECKUX peakuuii?

6. JlaiiTe onpeneneHus MOHATHI: yeIbHAasA, MOJIIpHAs M HCTUHHAS TEINIOEMKOCTh. [lOKa)kuTe CBSA3b MEX/y TEINIOEMKOCTSMH B
1300apHOM U U30XOpHOM Iponeccax. [TokaxkuTe 3aBUCUMOCTb TEIIOBOTO 3¢ deKkTa XMMHUYECKOH peakuy 0T TEMIEPaTyphl (3aKOH
Kupxrooda).

7. Chopmynupyiite BTOpoii 3akoH TepmoauHamuku. M3o6pasure nuki KapHo, oxapakrepusyiite ero u npuseaure Gopmyiy s
pacueta KIIJ] naeanbHON TEMJIOBOM MAaIlIUHEIL.

8. [aiiTe onpeneneHue MOHATHS SHTPOIHUS U30JIMPOBAaHHOM crcTeMBl. [IpuBeuTe 00beIMHEHHYIO 3aIHCh IEPBOTO U BTOPOTO 3aKOHOB
TepMOAMHAMUKHU. [ToKaXHTe CBSA3b SHTPOIUH C TEPMOJUHAMUUECKOI BEPOATHOCTBIO COCTOSIHUSA cucTeMsl (popmyna Bosbimana).

9. IlpuBenute pacyer abCOIFOTHOTO 3HaUeHHs SHTpoIuH. ChopMyIHpyHTe TpETHii 3aKOH TepMOAMHAMUKH (TIocTynaT [1nanka).

10. Oxapaxrepu3syiiTe oHATHE CBOOOHOM 3Hepruu ['enbMronbua Kak KpUTEpHUi HAIPABISHHOCTH XUMUYECKUI MPOLIECCOB B
H30XOPHO-M30TEPMHUUECKUX yCIoBHsAX. OXapakTepu3yiiTe MOHATHE CBOOOAHOM dHeprun [ nb0ca Kak KpuTepuii HanpaBIeHHOCTH
XMMHYECKUil polieccoB B H300apHO-U30TepMuUecKuX ycioBusx. [Tokaxute cBsi3b cBOOOIHOM sHepruu ['n60ca ¢ sHTaNbNNEH U
SHTPONHUEM.

11. Packpoiite noHATHE XUMUUECKOTO paBHOBecus. ChopMyIupyiiTe 3aKoH ASHCTBYIOIUX Macc, II0UYEMy OH HOCUT TaKoe Ha3BaHUe?
KakoBa cBsI3b MeXIy 3aKOHOM JISHCTBYIOIIMX Macc ¥ KOHCTAaHTOW XuMmI4Yeckoro pasHoBecHs1? Chopmynupyiire npunin Jle [latense
— bpayna.

12. OxapaxTepu3yiTe 3aBUCHIMOCTb KOHCTAaHThl XMMHUYECKOT'O PaBHOBECH OT Temreparypsl. [lokakute, Kak ypaBHEHHE U30TE€PMBI
MI03BOJISIET ONPEENINTh, B KAKOM HalpaBlIeHUU OyJeT NpOoTeKaTh XUMHUIECKast peakiys. YTo MOJKHO pacCUUTaTh C IOMOLIBIO
ypaBHEHHS U300apbl B Y3KOM TeMIIepaTypHOM UHTepBaje?

13. Yto uzyuaer xuMuueckas kunetuka? [Ipuseaure oTanuns KUHETUKY OT TEPMOJUHAMUKY. B kakoM cityyae Habmroaercs
KOH(JIMKT BBIBOJIOB KHHETHKU M TEPMOIUHAMHKH? Kak MOXKHO Mpeo101eTh JaHHbIE IIPOTHBOPEYHS?

14. JTaiiTe onpeneneHus IOHATUN: SHEPTUs aKTUBALUY, 3G GEKTUBHOE COyIapeHNUE, IEMEHTAPHBIN akT peakuu. [IpuBeaure npuMepsl
MIPOCTHIX H CIOKHBIX peakuuii. YeMy paBHa CKOpPOCTh TOMOTEHHOI U reTeporeHHol peakiuii? Kak onpenenuTs HICTHHHYIO
(MrHOBEHHYI0) CKOPOCTh PEAKIUH [0 IPOAYKTY?

15. Iepeuncnute GakTOPHI, BIUSIONINE HA CKOPOCTh XUMHIECKON peakuin. Packpoiite (hakTopsl, MOCPEACTBOM KOTOPHIX MIPHPOJA
pearupyronyx BeIecTB BIMIET Ha CKOPOCTh XUMUIECKOH peakiuu. Kak KOHIEHTpaIys HCXOAHBIX BELIECTB BIUSAET HA CKOPOCTh
XUMHYECKOH peakuuu?

16. Chopmynupyiite sMmnupuueckoe npasuio Bant-I'opda, B kakux TeMIiepaTypHBIX Mpejienax oOHO BbinonHseTcs? Kakum
ypaBHEHMEM BbIpaxaeTcs 0ojiee TOUHas 3aBUCUMOCTb CKOPOCTU PeaKLMU OT TeMieparypsl? [IpuBequre HHTETpaibHYIO U CTEIIEHHYIO
(GbopMy TaHHOTO ypaBHEHHS.

17. IlpuBeauTe KUHETHYECKYIO K1accupuKanuio peakuuil. Jlaiite onpeneneHus NOHATUI: NOPAJOK U MOJIEKYISIPHOCTh PEAKIHH.
[MpuBeauTe mpuMeps MOHO-, OM- U TPUMOJEKYJISIPHBIX peakinid. B kakoM ciydae MONEKYISIPHOCTh U TOPSAA0K PEaKIUU He
copnagatot? I[Ipusenure npumMep peaklyy ICEBIONEPBOrO MOPSIKA.

18. Uro nmoxa3piBaeT BpeMsl osrynpeBpaiieHus peakiuunu? Kak oHO CBS3aHO ¢ KOHCTAaHTON CKOPOCTH ISl PEaKINNA PasiIuyHbIX
nopsaxoB? Iepeurcnute ciocoOb! ONpeeNeHUs HOPIKa PeaKLHU.

Bormpocsr k sk3ameny no aucuuiuinae «Pu3znyeckast M KOJUIOUAHAS XUMUS» B 5 cemecTpe

1. HpI/IBe,HI/ITe Knaccn(bmcaumo JUCTICPCHBIX CUCTEM. M3 kakuX KOMIIOHEHTOB COCTOUT UCTUHHBIN paCTBOp? Kakwne CYHWIECTBYIOT




crocoObl BBIPAXKEHUSI KOHIIEHTpALMU pacTBopa? Packpoiite ux GU3MUECKHi CMBICIT.

2. IlpuBenute nonoxxeHus Gpu3n4eckoit Teopuu pactBopoB. Kakue y nanHoit teopuu ectb HeoctaTtku? HazoBuTe aBTOpa XUMHUYECKON
TEOPHH PacTBOPOB. B yeM 3akirouaercst cCoBpeMeHHask PU3NKO-XUMHYECKasi TEOPUS pacTBOPOB?

3. Kakue cBoiicTBa pacTBOPOB Ha3bIBAIOT KOJUIMTaTUBHBIMU? [lepeunciyTe KoJuMraTuBHbIE CBOMcTBa pacTBopoB. Chopmynupyiite
nepBblii 3ak0H Payns. OObsSCHUTE MIPUYMHBI OTKIIOHEHHH OT TIEPBOTO 3aKoHa Payis.

4. Oxapakrepu3yiiTe NOHATHE IOHKEHNE TEMIIepaTyphl 3aMep3aHusl pa30aBICHHBIX pacTBOpoB. [IpuBenure npumMepsl aHTUHPU3OB.
OnummuTe nporecc onpeaeaeHHst MOJISIPHON MacChl BeIecTBa KPHOCKOMMYeckuM MeTooM. [Ipusenure GopmyInpoBKy BTOPOTO
3aKkoHa Payis.

5. Oxapaktepusyiite noustue ocMoc. [IpuBenure mpumepsl ocMoca B mpupoe. M3 kakoro TeopeTHIecKoro MoCTyIaTa BEITEKaeT 3aK0H
Bant-T'odda. B yem 3akimrouaercs METOJl OCMOMETPHUH - ONPEEIeHUE MOJIIPHONW MacChl BEIIECTBA [0 BEJIMYUHE OCMOTHYECKOTO
JTaBJICHUS?

6. MO>XHO JI1 IPUMEHUTH 3aKOHBI pa30aBIEHHBIX PACTBOPOB K pacTBOpaMm 3IeKTPOIUTOB? OObACHUTE NOHATHE «U30TOHUYECKUN

KO3 GHULIUEHT» U TIOKAKUTE €r0 CBA3b CO CTENEHBIO MIEKTPOIUTHIECKON TUCCOLHALIHH.

7. B 4em 3aKit04aeTcst TeOpHs CHIIBHBIX AIIEKTpoauToB? JlaiiTe onpeaeeHue MOHATHS aKTUBHAsI KOHIIEHTPAIMs HOHOB B PacTBOPE.
Kak onpenenuth K03 PUIIHEHT aKTHBHOCTH 110 U3BECTHON MOHHOM cuile pacTBopa (3akoH Jlebasi- XroKKes).

8. JlaiiTe onpeeneHne 3JeKTPOIIPOBOTHOCTH (YAEIbHOM, MOJIIPHOH, SKBUBAJICHTHOW ). Y CTaHOBUTE 3aBUCUMOCTD
9JIEKTPONPOBOTHOCTH OT KOHIEHTpaLUH 1 pazoasieHus. ChopMynmupyiTe 3aKOH HE3aBHCHMOTO ABMKEHHS HOHOB Kombpaya.

9. Ilepeuncnure 061aCTH NPAKTHUECKOTO IIPUMEHEHHS AIIEKTPONPOBOAHOCTH. OTHIIKTE MPOLEcC KOHIYKTOMETPUYECKOTO
TUTPOBaHUA. UTO MOKHO OIPEEIUTh JaHHBIM METOJIOM?

10. OnumuTe npouecc BOZHUKHOBEHHS ABOHHOTO 3JIEKTPHYECKOT0 CJI0s Ha TPaHUIE METaJul-pacTBOp. UTO Ha3bIBAIOT PABHOBECHBIM
AJIEKTPOAHBIM MoTeHIatoM? [IpuBeanTe KiaccupuKaiio METAUIOB MO BEJIHYHHE dJIEKTPOAHOTO MoTeHIraa. OT 4ero 3aBUCHUT
BEJIMUMHA PEaIbHOTO IEKTPOJHOro noreHnuana? ITo kakoMy ypaBHEHUIO €0 MOXKHO PacCuuTaTh?

11. OnmmuTe cTpoeHue CTaHAAPTHOTO BOAOPOIHOTO AeKTpoaa. Kak MOXHO onpeaenuTsh CTaHAapTHBIN SJIEKTPOIHBIN TOTEHITHAI
OKHCJIUTEIBHO-BOCCTAaHOBUTEIBHON MOIypeaKuu?

12. OnuIIUTe UCTOPHUIO CO3/IaHMUS TAlIbBAHMYECKOTO 3JIeMeHTa. [IpuBeIuTe CTPOCHUE IrajlbBAHUYIECKOTO AJieMeHTa SIkoOu-JaHua1s.
Kak onpenenuts Benunny D/IC 1 HanpaBiieHHE PeaKIUK B TaJbBAaHUYECKOM DJIEMEHTE?

13. Kak ycTpoeHbl XUMUYECKHE HCTOYHUKH TOKa: OaTapeiiku u akkyMysTopbl? [IpuBeanTe mporecchl, IPOTEKAIOIINE TIPH 3apsIIKe 1
pa3psaKe CBUHIIOBOTO aKKyMYyJIATOpa.

14. TIpuBeure knaccudukanuo 31eKTpoaoB. [TokaxkuTe pa3HUIy B CTPOSHHHU XJIOPCEPEOPSHHOTO, TUIATHHOBOTO M CTEKIITHHOTO
aNeKTpooB. OxapakTepu3yiTe MOTEHINOMETpHIECKoe onpeneneHue PH cpensl.

15. OnumuTe npouecc NOTEHIMOMETPHYECKOTO TUTPOBAaHUS. UTO MOXKHO OINPENeTUTh JaHHBIM MeTo10M? Kakue a5eKTpo bl
MIPUMEHSIOT B IaHHOM MeToe?

16. TIpuBeauTe OTINYKE 3JEKTPOIU3A OT APYTHX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuii. Kak paccunTats HeoOXoaumMoe
HanpspKeHHUe I NpoTeKaHus anekTponus3a? IlpuBeanTe npaBuiia 11 onpeiesieH s IPOLyKTOB MIEKTPOJIN3a B paCTBOPE U pacIuIaBe.
3aBUCAT JIM IPOLIECCHI HA KaTOJE U aHOAE OT MaTepuaia sekrpoaa? Chopmynupyiite 3akoHb! aiekTponuza Papases.

17. Jaiite onpeeneHue MOHATUS KOPPO3Hs MeTaIOB. [IpUBeIuTe KIacCUPHUKALINIO KOPPO3UH. [IpOHILTIOCTPUPYHTE IPHMEPaMHU
OCHOBHBIE BUIBI KOPpo3uHU. Kakue rpymnibsl MeTaJuIoB BBLACISIOT 10 OTHOLICHUIO K 3JIEKTPOXUMHUUecKol kopposun? Kak Oyaer
MPOTEKATh MPOIECC KOPPO3HH, ECIIH JKENE3HYI0 BOJIOCTOUHYIO TPYOy NPUOUTE K JOMY aJIFOMUHHEBBIMH TBO3IIMH.

18. Iepeuncnure cocoObI 3aMMTHI OT KOppo3uu. OxapakrepusyiiTe Kaxaplii criocod. CpaBHUTE CIOCOObI HAHECEHU ST METAIUTMYECKUX
MOKPBITHI. YeM oTiruaeTcs KaToAHas U IPOTEKTOPHAs 3aIlliTa MEeTaJUINYeCKUX KOHCTpYKiuii? IlpuBennTe npuHIMIIBL
PalMOHAIBHOTO KOHCTPYHUPOBAHUS U3JICNINIT U3 MeTaslIa.

19. Naiite onpeneneHus MOHATHI: copOuus, copOeHT, copbar, ancopOims, abcopOrus, necopOius. [IpuBenure npumeps! Gpusndeckoit
U XUMHUUYECKO# copOuuu. Onummre crnocoObl HOTyUeHUs TBEPALIX COPOSHTOB M UX NPAKTUUECKYIO 3HAUMMOCTh: AKTUBUPOBAHHEIE
YIJIM, CUIIMKAreJy, EOIUTHI.

20. OxapaxTepHu3yiTe sSBJICHUE CMaunuBaHus, THO(QUIbHBIC 1 THO(POOHBIE MTOBEpXHOCTH. OOBSICHUTE POJIb SBICHUS CMAYMBaHUS B
MPUPOJIE U TeXHHKE: THApodoOU3anus MOBEPXHOCTEH, KaMJUIIpHEIE sBIIeHns. PaccMoTpuTe ancopoumio Monekyn [IAB Ha rpanune
paszzaena «TBeproe Teno — pactsop ITAB».

21. afite onpeneneHust NOHATHIA: AucTiepcHas Gasa, TUCIePCHOHHAs cpefia, CTeleHb AUcepcHocTr. OXapakTepu3ynTe poib
MOBEPXHOCTH paszena B IUCIEPCHBIX cucTeMax. IIpuBeaute kiaaccupuKanuy AUCIEPCHBIX CUCTEM.

22. OxapaxTepu3yiTe KOJUIOUIHOE COCTOsTHIE BemecTBa. [IpuBeauTe KiaccuGUKaNIo U METOABI OTyYEeHHUs KOJUIOUIHBIX CHCTEM.
OxapakTepu3yHTe IEKTPOKHHETHYECKIE CBOWCTBA KOJUIOUIHBIX CUCTEM.

23. IIpuBeauTe MULEIIISIPHYIO TEOPUIO CTPOEHHS KOJUIOMIHBIX cucTeM. ONUIINTE YCIOBHS MOMYyYeHN MULIEIUT B PEaKLUsIX HOHHOTO
obmeHa. [Tpuseante hopMyily MULIENIIBL: SAPO, aTPEraT, YacTUIA MHULCIUIBL.

24. Tepeuncnute GakTOPHI CTAOMIM3AIMN KOJUIOMIHBIX CUCTEM. PackpoiiTe MOHITHS: KOAryJISIHs, KoaryysiT. ONUIIUTe KOaryJIsro
CTaOMIN3NPOBAHHBIX KOJUIOMIHBIX cucTeM. OxapakTepu3yiTe METOAbI OUMCTKY 30JIeH: TUaIN3, IEKTPOHanu3, yIbTpaduibTpanus.

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHHEYEHUE JUCIHUITIITUHBI

6.1. Pexomenayemas iuTeparypa

6.1.1. OcHoBHas IUTEepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox Anpec
JI1.1 (Tep3msu T. B. duznueckas U KOJUIOUIHAS XAMHUS: ExarepunOypr: https://biblioclub.ru/inde
yueOHOe mocobue NsnarenscTBo Ypansckoro [X.php?

yHHBepcuTeTa, 2012 page=book&id=239715




ABTODBI, COCTaBUTEIHN 3arnaBue W3narensctBO, rox Anpec

JI1.2 |bonmapesa JI. I1., dusnyeckas U KoJutonIHas xumust: Teopus | Boponesx: Boponesxcknii | https://biblioclub.ru/inde
Macrtiokosa T. B. Y TMpaKTHKa: yuyeOHOoe nmocodue rOCyJJapCTBEHHbBIN X.php?

YHUBEPCHUTET HHKeHepHbIX |page=hook&id=601382
TexHoyorui, 2019

JI1.3 |Kasuu B. H., ITnucc E. [®usnueckas xumust: yuebHoe nocobue mist |Mocksa: FOpaiit, 2022 https://urait.ru/bcode/495

M., Pycakos A. U. BY30B 081

JI1.4 |Kynpsmesa H. C., dusnueckas U KOJUIOUIHAS XUMHUS: Mocksa: FOpaiit, 2022 https://urait.ru/bcode/488
bonnapesa JI. T'. Y4eOHUK U PAKTUKYM JUIs BYy30B 813

JI1.5 |TaBponckas 1O. 10., |KommoumHas xumust: yaeOHHK U Mocksa: ¥Opaiit, 2022 https://urait.ru/bcode/489
ITax B. H. MIPAKTUKYM JJIsl BYy30B 771

JI1.6 |Mapkos B. @., Kosmronanast xumust. [Ipumeps! u 3amaun:  |Mocksa: FOpaiir, 2022 https://urait.ru/bcode/492
AnexceeBa T. A., yuebHoe nocobue il By30B 252

Bpycuuieina JI. A.,
Mackaesa JI. H.

6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust

1. Microsoft® Windows® 8.1 Professional (OEM nunensus, koutpakt Ne 20A/2015 ot 05.10.2015);
2. Kaspersky Endpoint Security — JIum cepruguxar NelB08-190415-050007-883-951;

3. 7-Zip - (Ceoboauas munensus GPL);

4. Adobe Acrobat Reader — (CBoGoaHast THIIEH3HA);

5. Google Chrome — (CBoGoaHas TUIeH3HSA);

6. Mozilla Firefox — (CBoGoaHas auiieH3ms);

7. LibreOffice — (CBo6oanas munensus GPL);

8. XnView — (CBobotHas THIIECH3HA);
9. Java — (CBoOoiHas JIUIIEH3NSA );
10. VLC — (CBoOoHast TULICH3HS);

6.3.2 Ilepeyenn npodecCHOHATBHBIX 023 JAHHBIX U HHPOPMAIMOHHLIX CIIPABOYHBIX CHCTEM

Elibrary.ru: snekrponnast 6ubnuoTeunas cucrema : 6a3a JaHHBIX COACPIKUT CBEICHHUS 00 OTCYECTBEHHBIX KHUIAX M HEPUOANIECKUX
M3JaHUAX N0 HayKe, TEXHOJIOTHH, MeTUIIMHe 1 oOpa3oBanuio. Anpec: http://elibrary.ru Pexxum noctyna: CBoGoaHBII H0CTYII;
DJIeKTPOHHO-OHOINOTEYHAs cHcTEMa « Y HUBEpCHUTETCKast OnbaroTeka ormaitiy». Axpec: https://biblioclub.ru Pexxum moctyma:
WNunuBunyaibHbI HEOTpaHUYEHHBIN 10CTYI;

Dr1eKTpOHHO-0HOIMoTeUHas cucteMa m3narenscrBa «JIAHby». Anpec: e.lanbook.com Pexxum moctyma: MHIMBH Ty aTbHBIH
HEOTpaHMYCHHBIN JIOCTYTI;

O6pasoBarenbHas miatGopma «HOpaiit». Anpec: https://urait.ru Pexxum mocrymna: MHAMBHIYaIbHBIN HEOTPAaHHYEHHBIH TOCTYIT,

NC AxTHmmiaruar: cucreMa oOHapy»keHus 3auMcTBoBanuil. Anpec: https://krasspu.antiplagiat.ru Pesxum nocryna: HauBuyansHbLii
HEOTpaHMYCHHBIN JIOCTYTI;

Koncynprant [Iimoc /O1eKTpoHHBIH pecypc/:CIipaBOuHO — MpaBoBoBasi  cucteMa. Anpec: Hayuynas 6ubnmoreka Pexxum noctyna:
JlokanbHas ceTh By3a;

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJINHbBI

IMepeueHs yueOHBIX ayAUTOPUI U OMELIEHHUH 3aKpeIIsieTCs eKeroHbIM NMpUKa3oM «O 3aKpeIuIeHUH ayJUTOPUI U IOMeIleHuil B
®DenepanbHOM rocyapCTBEHHOM OOKETHOM 00pa30BaTElIbHOM YUPEKAECHUH BhiciIero obpasosanus «KpacHospckuit
rOCyAapCTBEHHBIN nenaroruueckuii yausepeuteT uM. B.I1. AcradbeBa Ha Tekyluii To1» ¢ 0OHOBJICHUEM IIEPEUHS IPOrPAMMHOIO
obecreueHust 1 000pyHOBaHMS B cCOOTBETCTBHH ¢ TpebosanmusaMu GT'OC BO, B Tom gnce:

1. Y4eOHble ayTUTOPHUH JUIs IPOBEICHUS 3aHATUH JEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THUIA, KypCOBOTO IIPOEKTUPOBAHUS
(BBINOJIHEHHS KYPCOBBIX paboT), IPYIIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTALUH, TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U
IIPOMEKYTOUHOM aTTecTaluu

2. IlomereHus Ui caMOCTOSITENILHOM PaboThl 00y4arOIUXCs]

3. ITomemenus a1 XxpaHeHHs! U IPOYUIAKTUIECKOT0 00CITyKUBaHUS yueOHOT0 000py10BaHUS

4. Ilepeuens nabopaTopuid.

8. METOAUYECKHUE YKA3AHUWSA 1)1 OBYYAIOIIIUXCSH 11O OCBOEHUIO JUCIHUATIINMHBI

CO}ICp)KaHI/IC JHUCHUIIIINHBI «Dusznyeckas u KOJUTOUJHAsI XUMU» U3JI0KCHO B IBYX 6330BBIX pasaeiax. Pa3ﬂen 1 «Dusznueckast XUMHS»
n paznen 2 «KomnongHas XuMus». VI3ydeHUr0 0CHOBHOTO COAEPIKaHUsI AUCIUILTIHBI IPEIIIECTBYET BXOAHOM pa3neln (BXOJHOe
TECTUPOBAHKE), KOTOPLIH BBIABIISECT HAUAIBHBIH YPOBEHB MMOTOTOBKH 00YYAIOIIIXCH.

AynutopHasi paboTa BKIIFOYAET HOCEIICHIE CTYACHTAMHE JICKIUi 1 JTab0paTOPHO-NPAKTHYECKHUX 3aHATHi. Ha jexiumsax mpoucxomur
H3YUYCHUE U KOHCIICKTUPOBAHUEC OCHOBHOI'O MaT€puraja AMCHUIUIMHBI, HAa IIPAKTUYCCKUX 3aHATUAX — O6Cy)](}ICHI/IC 1 3aKpPCIIICHUC
M3y4aeMOro MaTepuaia yepes3 BhIIOIHEHHE Tab0paTOPHBIX paboT U BHIOIHEHAE IIPAKTHICCKHUX 3a[aHIH, YIPAKHCHHUI, THCHMEHHBIX
paboT u peuieHue 3a1a4.

CamocrosiTenpHas paboTa CTyICHTOB BKITIOYAET CleayIoImue GopMbl paboThl: paboTa ¢ KOHCIIEKTaMHU JICKIUH, N3y4eHHe OCHOBHOM




1 IONIOJIHUTENIFHOM JIUTEpaTyphl 10 TeMaM Kypca, HOATOTOBKA U oopMIIeHHE Ta00paTOpHBIX paboT, MICEMEHHBIE PAOOTHI IO TeMaM,
BBINOJIHEHNE MHMBU Iy aIbHBIX IOMAIIHUX 33JaHui, Hanucanue pedepaTa 1o BEIOpaHHOM TeMe, U3rOTOBJIEHHE HArJISATHBIX TOCOOHIA.

Pexomenaanuu mo opopMIICHHIO OTYETA IO J1ab0paTopHOii paboTte

OT4eThl 110 Ta00PATOPHBIM paboTaM AOJKHBI OBITH O(OPMIICHBI B OTJICNBHBIX TETPAIAX AJIs J1a00paTOpHBIX paboT. 3amucH JOHKHBI
OBITH BBITIOJHEHBI YETKO, AKKYPATHO U TPAMOTHO.

Order 1o 1abopaTopHOit paboTe HAaYMHACTCS C YKa3aHHs TEMBI, eI, 3a/1a4, MaTepUaIoB U 000pyaoBaHus, peakTHBOB. lance
M3JaraeTcs X0 paboThl B MOPSIKE €TO BBIMOJHEHHS. 3aKaHUUBACTCS OTYET BBIBOJAMH IO padorTe.

Llenpro KaXxmoit 1abopaTopHOi pabOTHI SBISETCS 3aKPEIUICHIE 3HAHUH, TOTyYCHHBIX Ha JICKLHSAX M IPAKTHICCKHUX 3aHATHSIX, @ TAKKE
13 Y4eOHUKOB B Pe3yJIbTaTe CaMOCTOSTENBHOM MOATOTOBKU. Ha 1abopaTopHOM 3aHATHH CTYJICHTAaM MPEACTOUT PEIlaTh
y4eOHO-TI03HABATEIbHBIC M CUTYALHOHHbIC 33/1a4H, BBITOJIHATh XHMIYECKHN SKCIICPHUMEHT U JACNaTh COOTBETCTBYIOIIHE BBIBOIBL,
MOATBEPKast HIIH OIIPOBEPTrasi TEOPETUUESCKUE MPEATIOCHUIKH.

B X0ze 3KCreprMeHTa CTyACHTHI IPHOOPETAIOT MMOJIE3HbIC HABBIKU PabOTHI C IA00PATOPHBIM 000PYA0BaHHEM, CHHTE3HPYIOT
HEKOTOPBIE XUMHUYECKHE COCMHEHUSI, OCBAUBAIOT METO/IbI UX OYUCTKU M UICHTH()UKAIINY.

BeIBOJIBI 110 pe3ybTaTaM JabopaTopHOl paboThl GOPMYITHPYIOTCS UCXOAS U3 IIeJIeH U 3a/1a4 paboThl M OTpaXKAIOT MPUOOPETEHHBIC
MPAaKTHISCKUE YMCHUS U HABBIKU.

Pexomennanum o HanucaHuo pedepara

Pedepar BoinonHseTcs Ha cTangapTHOI Oymare popmarta A4 (210/297). Ions: neBoe — 30 MM, paBoe — 10 MM, BepxHee 20 MM u
HIDKHee — 20 MM; HHTEpBaJ IOy TOPHBII; mpHT B TekcToBOM pepakTope Microsoft Word — Times New Roman Cyr; pasmep mpugTa
— 14, BeIpaBHUBaHHE TI0 IIUPUHE, a03aIHBIA OTCTYH — 1,25 MM.

TurynbHBI THCT 0dopMmILsieTcs coraacHo oOpasiy. Bee crpanuipl pedepara HyMepyrOTCsl, Ha TUTYJIFHOM JIUCTE HOMEp CTPaHHIBI HE
craButcs. ConepikaHue HAUUHASTCS CO BTOPO# cTpaHuiisl. HOMep cTpaHHIIbI CTABUTCS B ICHTPE HI)KHEW YacTH CTPAHHIIBL.

B copmepxannn 0ToOpaXkaroTcs Ha3BaHHsI OCHOBHBIX Pa3felioB pedepaTa ¢ yKka3aHHEM HOMepa CTpaHuIl o TekcTy. K o0s3aTenbHBIM
pas3zenaM OTHOCSTCS: BBEJCHUE, OCHOBHAS YaCTh, 3aKIIOUCHHE, CITUCOK JINTEPATYPHI.

O06beM pedepara 3aBUCHT OT BRIOPAHHOW TeMbI, CpeiHUiT 00beM pedepara cocrasiseT 15-25 crpanull, KpaTkoe coolIeHne — 10 5
CTpaHHUIIL.

3aroyioBKM OCHOBHBIX pa3zeioB pedepata (rmaBbl, maparpadbl) BEIIEISIFOTCS KUPHBIM HIPH(TOM, BEIpaBHUBaHHE 110 HEHTPY. TOUYKH B
3arofioBKax He craBsTcs. Kaxmas riaBa J0JKHBI HAYMHATHCS ¢ HOBOM CTPAHHIIBI.

TaOmuIBl 1 PUCYHKH JOJDKHBI PACIIONaraThCs Iocie YIIOMIUHAHMS O HUX B TekcTe. Ha3BaHue TabauIBl pacmonaraeTcst Hajl TabIuLeH,
MOJIMUCH K PUCYHKY — MOJ] PUCYHKOM. TaOIHIbI U PUCYHKH HYMEPYIOTCS.

Baenenune conep>xut nHGOpMAIHIO 00 aKTyaJIbHOCTH BEIOpaHHOH TeMbl. Bo BBeIeHNH yKa3bIBaeTCsl LeNb HAalMcaHus pedepara u
3aj1a4u IS TOCTIDKCHUSI TOCTaBJIeHHOM 1. OCHOBHAs 9aCTh COJCPIKHUT pa3/ielibl (I1aBbl U naparpadbl), packpbIBarOIIHe
coJiep)KaHue TeMBI pedepara. B 3aKkII0UeHNH U3IATaloTcsl KpaTKUe BBEIBOJBI II0 PE3yJIbTaTaM paboThI, XapaKTepU3YIOIINe CTENeHb
pelIeHus 3a/1a4, MOCTABJICHHBIX BO BBEICHHH.

CITHCOK JIMTEPaTyphl JOIDKEH COEepPKaTh MHHIAMYM 5 HauMeHOBaHUH. CIIMCOK TUTEpaTyphl 0hOpMIIsIeTCs: B allhaBUTHOM HOPSIIKE B
cootBeTcTBHU ¢ TpeboBanusamu I'OCT: yka3piBaeTcst haMUITHSI 1 MHUIIHAIIBI aBTOPa, HA3BAHUE JINTEPATYPHOTO HCTOYHHKA, MECTO
W31aHus, HAaMEHOBaHUE U3/1aTeIbCTBA, TO N3aHus. [Ipy HCIOIBb30BaHUN HCTOYHUKOB ceTH MHTEpHET UX mepevyeHb NPUBOANTCS B
KOHIIE CITHCKA JIUTEPaTypPhI.

[pu HEoOX0MUMOCTH pedepaT MOXKET BKIIOUATH MPHIOKEHNS (CXEMBI, TAOIHIBI, PUCYHKH H T.J.). [IpHIOKeHNS HyMEPYIOTCS, CCHUIKH
Ha MPUIIOKEHHSI IPUBOIATCS B TEKCTE pedepata.
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