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[Tpu paspaGorke pabodeit mporpaMMbl y4eGHON TUCITHTLTHHEEL B OCHOBY [IOJIOKEHEL:

1) ®roC BO mo Hampaeienmo noarotosku 35.03.02 TeXHONOTHS T€CO3ArOTOBHTENBHEIX H
AepeBonepepabaThIBAIONTNX IPOM3BOJICTB, yTBEPHKACHHbIH MunucTepcTBOM 00pasoBaHus U Hayku
PO «26» vrons 2017r., npukas Ne 698.

2) VueOHB TaH OCHOBHOM oOpasoBaTenbHOM mporpamme!  35.03.02  Texmomors
JICCO3aTOTOBUTENBHBIX U JIEPEBONEPepabaThIBAIOIIMX IIPOU3BOACTB, NMPODMIL TEeXHOIOTHS
niepeBooOpaboTke ono6per Yuensmm coerom ®TBEOY BO I'AY Ceseproro 3aypaibs or «23»
centa6pst 2020r. [IpoToxon Ne 2

Pabouast mporpamma yue6HOM AUCOUMIMEBT (MOTYIIsN) onmoGpeHa Ha 3acefanuu Kadeapsl obmeit
xumun uM. ML.J1. Komuccaposa ot «19» oxrs6ps 2020 r. IpoTokon Ne 3

/ 3asemyromuii kadeapoii [ﬂ/k’ s W.J. Komuccapos

Paboyast mporpamMma yueGHOM AUCUUITHHEBET (MOTYIIsL) 0n06peHa METOAMYECKOH KOMHCCHER
HHCTHTYTa OT «21» okT6pst 2020 r. ITpoTokon Ne 2

ITpezncenaTens MeToAMYECKOH KOMUCCHI HHCTUTYTA, (% O.B. Kosanesa

PaspaboTunku:

PasmanoBa B.E, ct. npenonasaresns Kaenpr o6utelt xumun um. mpod. M. 1. Komuccaposa

JupekTop MHCTHTYTA: [ /;ZA/ — ['.A. Topr
—



1. Hepeqem, IVIAHUPYEMBIX PE€3YyJbTATOB Oﬁy‘leHI/lﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX C
INIAHUPYEMBIMH peE3yJdbTaTaMHU 0CBOCHUA 06pa30BaTe.]'[l)H0171 IporpaMmmbl

Koo [lepeuens mIaHUpyeMbIX
NHpukatop nocTrKeHns
Komne- | Pe3ynpTaThl OCBOCHHS pe3yabTaToB O0y4YEeHHUsI 110
KOMMETEHITUU
meHyuu JUCIUATLINHE
3Hamv:
- OCHOBHBIC IIOHATHUA U 3aKOHBI
XHAMUU;
- METOJIbl aHAJIN3a XUMHUYCCKUX
Criocob6eH pemiath [IpOTIECCOB;
TUIIOBBIC 3a1a4YU ymembn:
npodeccuoHanbHON W-1onk-1-llpumensier - OOBACHATH CYIHOCTD
JEATCIBHOCTH HA OCHOBE | OCHOBHBIC IIOHATHA U 3aKO- XUMHUYECKUX MPOIIECCOB;
3HAHUH OCHOBHBIX HBI XUMUU, I[eMOHCTpI/IpyeT - UCIIOJIb30BATh TCOPCTUICCKUC
3aKOHOB NOHMMAaHHUE XUMHUYECKUX SHAHM 1 MIPAKTHHECCKHC HABBIKH,
OIIK-1 TOJTy4YEHHbIE IPU U3Y4EHUU

MaT€MaTU4YCCKUX U

MPOIIECCOB B 00J1aCTH

JUCHUIIINHBI,

€CTECTBEHHBIX HAYK C | MPOQeCCHOHANTBHON Gademn:

IPUMCHCHUEM ACATCIIBHOCTHU - OCHOBHBIMH HaBLIKAMH
MH(pOPMaIMOHHO- obpatieHust ¢ 1abopaTopHBIM U
KOMMYHHUKAIIMOHHBIX pUOOPHBIM 000PYIOBaHUEM;

TEXHOJIOTUH - METOAaMH XUMUYECKOIO

aHaJm3a JUIs MOCTIEAYIOIIEro ero
HCIIOJIb30BAHMS B
podeCCHOHATBLHON
JIEATEILHOCTH.

2. MecTo IMCUMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM IPOrpaMMBbl

JlaHHasi AUCIUIUIMHA OTHOCUTCA K hioxy [ o0s3aTenbHOM YacTH 0O0pa30BaTeIbHOM
porpaMmel. JIJis yCIemHoTo U3y9eHUs TUCIUTUIMHBI CTYICHTaM He0OX0IMMBI 0a30BbIC 3HAHUS
IIKOJIBHBIX KYPCOB QQU3UKU, MAMEMAMUKU U XUMUU.

Xumus SBASICTCS TMPEIIISCTBYIONICH AUCIUIUTMHON Il TUCIHILUINH: MamepuailoseoeHue u
meopusi KOHCMPYKYUOHHBIX MAMEPUATIOB.

Jucnunnuna uzydaercs Ha 1 u 2 kypcax Bo 2 1 3 cemecTpax o ouHoi ¢popme o0yueHus,
Ha 1 u 2 Kkypcax Bo 2 u 3 ceMecTpax - 3a04HOU popme.



3. O0beM JUCHUILUIMHBI U BUbI y4eOHOH padoThl

OO6mast TpyI0€MKOCTh JUCIHUIUIMHBI COCTaBIsET 216 yacoB (6 3a4€THHIX €IMHMII).

Ounas popma 3aoyHas ¢popma
Bun yuebnoit paboTsl BCETO CEMECTP BCETO CEMECTDP
4acoB 2 3 4acoB 2 3

AyIHTOPHBbIE 3aHITHS 08 50 48 )8 14 14
(Bcero)
B mom uucne: - - - - - -
JlekumoHHOrO THTIA 32 16 16 8 4 4
CeMHHApCKOTO THUIIA 66 34 32 20 10 10
CamocrosiTesibHas paboTa 100 50 50 170 85 85
(Bcero)
B mom uucne: - - - - - -
[IpopaboTka maTepuana
JICKITHH, 50 25 25
IIOATOTOBKA K 3aHITHASIM 128 64 64
CaMocTOATEIbHOE U3yUEHUE 3 4 4
TEeM
KoHnTpoabsHbie paboTh - - - 42 21 21
Pedepar 22 11 11 - - -
WuuBuayanbHbIC 3aaHUS 20 10 10 i i i
(cooOrmienue)
Bun npomexyrounoit
aTTeCTAIIT 3a4er 9K3. 3a4er 9K3.

JK3aMEH 18 18 18 18
O01mas Tpya10eMKOCTh:
9acoB 216 108 108 216 108 108
3a4ETHBIX CIMHUI] 6 3 3 6 3 3

4. Coaep:xkanue JUCHUNIMHBI

4.1. ConepxxaHue pa3aesaoB U CHUNTIHHBI

Ne | HaumeHnoBanue paszzena

I/ | OACIHATUTHHEI

Conepsxanue paszena

1. | Beenenue. OcHoBuble | Onpenenenue npeamera «xuMus» Llenmn u 3anaun
3aKOHBI U MIOHATHUS XUMUU Kkypca. IloHstust atom, MoJieKkyja, MOJIb, SKBHUBAJICHT.
MounekynsgpHas U MoJisipHas Maccbl. OCHOBHBIE

XUMHUYECKUE 3aKOHBI.
2. | Crpoenue aToma PasButne nmpencraBieHMd O CTPOCHHH  aTOMOB.
OcCHOBHBIE TIOJIO)KE€HUSI KBAHTOBOM TEOpUU CTPOCHUS
aroMa. PacnpeneneHune  JIEKTpOHOB B aroMe,

ANEKTPOOTPUIIATEITLHOCTH).

KneukoBckoro.  DneKTpOHHBIE
seMeHTOB. (CBOMCTBAa aTOMOB
HOHU3AINH, CpPOJICTBO

KBaHTOBblEe 4YHciia. DOpMBbI 3JIEKTPOHHBIX 000JI0YEK
atomoB. [Ipuanun Ilaynu, npaswio I'ynna v npasuna

dbopmyisl  aTOMOB
(pamuyc, oHeprus
K AIIEKTPOHY,




[lepuonnuecknii  3aKOH U
[Tepuonnueckas cucrema
anemenToB JI.W1. Menneneera

[lepuomuueckuii 3akon [I.M1. MenneneeBa. CtpykTypa
nepuoauueckoit cuctemsl 1.1 MenneneeBa. CemelicTBa
anementoB B IIC. Ilepuoamueckuit  xapakrep
W3MEHEHHsI CBOWCTB DJIEMEHTOB B IEPHOIUYECKON
cucteme. XapakTepuCcTHUKa 3JIEMEHTa U €ro CoeIMHEeHU N
1o nojoxenuto B I1C.

XUMHYECKASA CBA3b U
CTPOEHUE MOJIEKYJT

OcHOBHBIE TEOPUM XHUMHYECKOW CBs3M. Meroj
BAJICHTHBIX CBsi3eil. MeTOI MOJEKYISIpHBIX OpOUTaIeH.
Tumbl XuMudeckoW cBsi3u (KOBaJieHTHAas, HOHHAs,
METAJUTMYECKasi, BOAOpOAHAs). MeXMOICKYIIpHbIE
B3aUMOJICHCTBUSA (cunbt Ban-nep-Baansca):
OPHUEHTAMOHHBIC, UHAYKIIMOHHBIE, TUCIIEPCHOHHBIE.

PactBopsl

Hucnepcusie cuctemsl, kinaccudukamnus C. Uctuaubie
pacTBopbel. @Dusnyeckas M XUMHUYECKas TEOPHUH
pacTBOPOB. PactBopuMOCTS. Kiaccudukanus
pactBopoB.  HachllieHHble, =~ HEHAaChILIEHHbIE U
nepechlieHHble  pactBopbl.  CrocoObl  YMCIEHHOTO
BBIPA)KEHUS KOHILIEHTPALIUKU PacTBOPOB (MaccoBas 10Jis,
MOJIbHAS J0JIsl, MOJIIpHAsi U MOJISTIbHAs! KOHLIEHTPALUH,
MOJISIpHAsi KOHIIEHTPAIUsl IKBUBAJICHTA).

Teopust >IEKTPOIUTHYECKOMN
JTACCOIIMAIINH. Peaknuu
HOHHOTO 0OMeEHa

Teopust HMIEKTPOTUTHIECKON TUCCOIMAnU AppeHHyca.
CunbHblE  2JEKTPOJIUTHI B coBpeMeHHOM  TOJ]
(akTMBHOCTH, WOHHAs cwia pactBopa). Cnabbie
AIIEKTPOJMTHI (CTENEHh M KOHCTaHTa JHCCOIMAINH,
BIMSHHE HAa HHUX pa3InYHbIX  (DakTOpoB, 3aKOH
paz6aBienuss  OctBanbaa).  HMoHHO-MOJEKyspHBIE
ypaBHEHHUs peakuii HOHHOTO OOMeHa.

HNonHoe npousBeaeHre BOIbI.
I'mpponus coueit

Huccouunanuss Bojabl. MoHHOE Npou3BEICHUE BO/IBI.
Bonmoponnsnii nokazarens. [IpoTosmtrnueckas Teopus
KHUCIIOT U OCHOBaHUH. TpynHopacTBOpuMBIE
AIIEKTPOJIUTHI. [Ipoussenenue PacTBOPUMOCTH.
I'uaponus coseir. CtemeHbh W KOHCTAaHTa THAPOJIH3A.
BbydepHnble cuctemsl.

KoMriuiekcHble cOeTMHEHN

CriocoOHOCTH aTOMOB K  KOMILIEKCOOOpa30BaHMUIO.
OcCHOBHBIC TIOJIOKEHUSI KOOPJIWHAIIMOHHOW TEOPHUH
Bepuepa. Xumuueckas CBS3b B KOMIUIEKCHBIX
coemnHeHUAX. HoMeHKIaTypa, quccoruanus, n3oMepus
KOMIUIEKCHBIX COC/IMHCHUM. [Ipumenenue
KOMILJICKCHBIX COCTMHCHUM.

DneKkTpuyecKas
MIPOBOJMMOCTB PACTBOPOB

PacTBOpbl 27EKTPONIMUTOB — HWOHHBIE ITPOBOJHUKH
IEKTPUYECKOTO TOKA. Y ICNIbHASA DIIEKTPOIPOBOIHOCTb,
3aBUCHMOCTh OT IPUPOJBI BEIIECTBA, PACTBOPUTENS,
TEMIIEPATypHI, KOHIICHTPALHH. DOKBUBaJEHTHAas
ANEKTPONPOBOAHOCTh. KOHAYKTOMETpHSI, MPAKTUYECKOE
IIPUMEHEHHNE METOJIA.

10.

OO0I111Ee CBOMCTBA METAJLIOB.

[Tonoxenne metamnoB B nepuoauyeckoit cucreme .M.
Menneneena. Crpoenue aTOMOB METAJLIOB.
du3nyeckue CBOMCTBA  MeTauioB.  Mertauibel -
ANIEKTPOHHBIE MPOBOAHUKUA. CrocoObl  TOJYYCHHS
METAJUIOB U3 OKCHUJIHBIX, CYyIb(OUIHBIX U KapOOHATHBIX
pya. XuMHUYECKHE CBOMCTBA METAIIOB. [IpuMeHeHue.

11.

XuUMHYeCcKasd KUHETUKA

AOCONIOTHAS ~ CKOPOCTh ~ XMMHMUYECKHX  peakUui.




3aBUCUMOCTh CKOPOCTH OT KOHIICHTPALIUU U TPUPOJIBI
pearupyromux BEIIECTB, MABJICHUU W TEMIEPATYpHI.
OcHoBHolt 3akoH kuHetuku (3IM). Ilopsamox wu
MOJIEKYJIIPHOCTh peaknuii. OCHOBHOM 3aKOH KUHETHUKH
mist  peaknuu  0-ro, 1-ro, 2-ro, 3-TO0 TOPSIIKOB.
KoHcTaHTa CKOpPOCTH XUMHYECKOW pEaKIMH, MEepUOL
nonynpeBpaiienus. Kartanus.  CloXHbIE peakiuu.
Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBecHS.
CMmelneHre XMMHUYECKOTO PaBHOBECHS I0J BIUSHUEM
paznuunbiX hakTopoB. [Ipuniun Jle-1llaTense.

12.

OKHUCIINTEIIBHO-

BOCCTAaHOBHUTCJIbHBIC PCAKIINH

CreneHb OKHUCICHHS, OKHCIUTEIN W BOCCTAHOBUTEIH.
DNeKTPOHHBIN U WOHHO-DJICKTPOHHBIA  METOJbI
paccTtaHOBKH K03 ¢uumneHToB B ypaBHeHusx OBP.
CrannapTHBbIi OKHCITUTEIbHO-BOCCTAHOBHUTEIILHBIN
MoTeHIMana. BriusHue cpeapl Ha  HaMpaBICHHUE
OKHCITUTEIHHO-BOCCTAHOBUTEILHOM peakmumn u
xapaktep npoayktoB. Tumst OBP. DOxBuBameHTHI
OKHCITUTENS] 1 BOCCTAHOBUTEIISL.

13

DNEKTPOXUMHUSL.

DNEeKTpONN3  pacIulaBoB.  DJEKTPOJU3  PacTBOPOB.
[IpaBuna paspsina KaTHOHOB M AaHUOHOB. OJIEKTPOJIHU3
PacTBOPOB C HHEPTHBIM U PaCTBOPUMBIM aHOJOM. 3aKOH
®apanes. Hanpsoxenue paznoxenus. [lepenanpsoxenue.
[Ipumenenue ANIEKTPOJIN3a. DIIEKTPOXUMUYECKHE
npoueccel. CTpoeHMe M MEXaHH3M 00pa3oBaHUs
JIBOMHOTO  BJIEKTPUYECKOTO  CHOsl.  DJIEKTPOJHBIN
noreHuuan, ypaBHeHue Hepucera. Pan nanpspkeHuit
METaJJIOB DJEKTPOJbl U TaJbBAHUYECKUE DIIEMEHTHI.
DNeKTpoaBMXKyIlass cuja U €€  H3MEpEeHue.
[lorenumomerpus, npuMeHeHue Meroaa. [  mns
n3mepenus pH.

14.

Koppo3zus meranios

TepMonuHaMudeckas HEyCTOMUNBOCTh MeTauioB. Kopposus.
XuMudeckas M DJIEKTPOXMMHYECKas KOPPO3Ms MeETaljIoB.
Kopposust MeTaimioB B pa3Hbix cpeaax. CrocoObl 3alIuThl OT
KOPPO3HH.

15.

Kommuratusueie
PacTBOpPOB.

CBOMCTBA

KomnmuratueHele cBolicTBa pactBopoB. uddysus u ocMmoc.
OcMotnueckoe aapiieHue, 3akoH Bant-I'odda. [Tonmkenne
JTaBJICHUS HACHIIIIEHHOTO Mapa pacTBOPUTENS HaJl pacTBOPOM,
nepBeli 3akoH Payird. IToBblneHre TemMnepaTypsl KUIIEHUS U
MOHIDKEHHE TeMIlepaTypbl KPHCTaJUIM3allUd  PacTBOPOB,
BTOpoil 3akoH Paymsa. Kpuockomus u  30yTHOCKOIHSI.
[IpumeHeHne KpHOCKOMUYECKOro METOIa.

16.

XuMuyeckas
TepMOJIMHAMUKA U
TEPMOXUMUS

Tepmoxumusi. OCHOBHbIE NOHSTHS: CHCTeMa(BUIBI),
¢daza, BHEWIHAS Cpela, COCTOSIHHME CHUCTEMBbI(BUIBI),
apaMeTppl  CHCTEMbI, MpOLECcC(BUAbI), SHEPrus,
TeruioTa, pabora. 3akoH ['ecca.

XuMmuueckass TepMOAWHAMHUKAa. (DYHKIMH COCTOSHHUSL:
BHYTPEHHSISl SHEpPrus, SHTAJIBIUS, DHTPOIHUS, SHEPrHs
['ub6ca, sueprus ['enpmronbua. HyneBol, mnepBblid,
BTOPOM M TpeTUH 3aKOHbBl TepMoauHaMuku. OIleHka
BO3MOXHOCTH TIPOTEKaHUs] XUMHYECKOW peakuuu B
KOHKPETHBIX YCIIOBHSIX.




4.2. Pa3fesbl AUCHMIJIMHBI U BUABI 3aHATHI
ouHas (hopma oOyueHus

Ne HaumenoBanue paznena Jlexumonnoro | CeMHUHapCKOIo CP Bcero,
/T JVCIIUTUTAHBI THIIA THIIA 4acoB
1 2 3 4 5 6
1. | BBenenue. OCHOBHBIE 3aKOHBI M 2 16 4 22
TTOHATHS XUMUU
2. | Crpoenue aroma 2 - 8 10
3. | llepuogmueckuit 3aKOH u 2 2 6 10
[Tepunonnueckas cucrema
anemenToB .M. Menneneera
4. | XuMuyeckasi CBSI3b U CTPOCHHE 2 2 6 10
MOJIEKYII
5. | PactBopsl 2 4 6 12
6. | Teopus ANEKTPOJIUTUUECKON 2 4 6 12
nycconanuy. Peakniuyu MOHHOIO
oOMeHa
7. | NoHHOE TpOU3BEACHUE BOJBI. 2 4 6 12
I'mpponus coseit
8. | KoMIuiekcHbIE€ COETMHEHUS 2 2 6 10
9. | DnexTpuueckass TPOBOAMUMOCTD 2 6 6 14
pacTBOpOB
10. | OOune cBoiicTBa METAJLJIOB. 2 - 8 10
11. | Xumudeckass KHHETHKA 2 8 6 16
12. | OkucIuTENbHO- 2 4 6 12
BOCCTAaHOBHTEIILHBIC PCAKITUU
13. | DnekTpoxumus. 2 4 6 12
14. | Koppo3us MeTamios 2 4 6 12
15. | KonnuratuBHbie CBONCTBA 2 4 6 12
pacTBOPOB.
16. | Xumuueckass TepMOJMHAMUKA U 2 2 8 12
TEPMOXUMHUS
DK3amMeH - - 18
Uroro: 32 66 100 216
3ao4yHas Gpopma oOydeHHs
Ne HaumenoBanue paznena Jlexumonnoro | CeMHUHapCKOTo CP Bcero,
/1 JVCTIMTUTAHBI THTIA THTIA 4acoB
1 2 3 4 5 6
1. | BBenmenue. OCHOBHBIE 3aKOHBI M 1 6 6 13
TTOHATHS XUMHUHU
2. | Ctpoenne atoma 1 - 12 13
3. | llepuogmueckuit 3aKO0H u - - 12 12
[Tepunonnueckas cucrema
anemenToB JI.W. Menneneena
4. | XuMuyeckasi CBSI3b U CTPOCHHE 1 - 12 13
MOJIEKYII
5. | PactBopsl - - 12 12
6. | Teopus ANEKTPOJIUTUUECKON 1 4 7 12

nycconanuy. Peaknimu MOHHOIO




obmeHa
7. | NoHHOE TpOU3BEACHUE BOJBIL. - - 12 12
I'mpponus coseit
8. | KoMIuiekcHbIE€ COETMHEHUS - - 12 12
9. | DnexTpuueckass TPOBOAMMOCTD 1 4 7 12
pacTBOPOB
10. | OGmue cBOMCTBA METAJIJIOB. - - 12 12
11. | XuMuueckass KHHETUKA - - 12 12
12. | OkucnuTeabHO- 1 2 8 11
BOCCTAHOBUTEIILHBIE PEAKITUT
13. | DnekTpoxumus. 1 4 10 15
14. | Koppo3us MeTamios 1 - 12 13
15. | KonnuratuBHbie CBONCTBA - - 12 12
pacTBOpPOB.
16. | Xumuueckass TepMOJMHAMUKa U - - 12 12
TEPMOXUMHUS
DK3aMeH - - - 18
Uroro: 8 20 170 216
4.3. 3aHsITHSI CEMUHAPCKOIO THIIA
Ne Ne pasjierna TpynoemMKocTb
/1 Tema (dac)
JUCIIATUTAHBI
OYHasl | 3a04Has
1. 1. Texnuka 6€30MacCHOCTH B XUMUYECKON 4 -
naboparopun. Xummuieckas nocyaa. OCHOBHbIE
KJIACChl HEOPraHMYECKUX COeTUHEHMH (Teopus).
2. 1. [Tosydenne  XMuMHYECKHE CBOMCTBA OKCHJIOB, 4 4
OCHOBAHUH, KUCIOT, coseil. (K/pabota)
3. 1. Omnpenenenre SKBUBAJICHTa MarHus METOJIOM 4 2
BbITecHeHHs. Pemenne 3amauy.
4. 1. Ompenenenre MOJIEKYJISIPHOW MacChl YIIIEKUCIIOTO 4 -
ra3a ( CO,). Pemenue 3anau.
5. 2,3, 4 [lepuognueckuii 3aKOH M CHCTEMa XUMHYECKHX 4 -
anemeHTOoB JI.M. Meneneena.
Crpoenue atoma. THUITBI XUMUYECKUX CBSI3CH.
6. 5. PactBopel. [IpurorosiieHre pacTBOPOB 3aJaHHOU 4 -
KOHIICHTPAIIUH.
7. 6. PactBOpBI 251€KTPOTUTOB. DIEKTPOTUTHIECCKAS 4 4
nuccolmanys. Peakiium noHHOTro oOMeHa.
8. 7. HNonnoe npoussenenune Bobl. BogopoiHeii 4 -
nokazatenb. CriocoOsl onpenenenust pH. ['mapoms
COJIEH.
9. 8. KomrmnekcHble coeuHeHus: oJay4eHue u 2 -
CBOICTBA.
10. 9 DIEeKTPONPOBOIHOCTh PacTBOPOB. OnpeneneHne 4 4
KOHCTAHT PACTBOPOB KOHJIYKTOMETPUUYECKUM
METOJIOM.
11. 9. Omnpenenenre KOHIIEHTPAIMH PacTBOPa METOI0OM 2 -
KOHJIYKTOMETPUYECKOTO TUTPOBAHUSI.
12. 1. Xumudeckasi KuHeTHKa. Ornpesenenne 4 -




KHMHCTHYCCKUX MMapaMCTPOB pCaKIIU.

13. 1. CMmelenre XuMUIeCKOTO0 paBHOBECHS. 4 -
XUMHYECKOE paBHOBECHE B paCTBOPAX cIadbIX
AJIEKTPOJIUTOB.

14. 12. OKHCANTENBbHO-BOCCTAHOBUTENBHBIE PEAKIUU. 4 2

DJEeKTPOIU3 PaCTBOPOB U PACIIIaBOB
AIIEKTPOIHUTOB. 3aKoHbI Dapaes.

15. 13. DnexTpoxumuueckue npoueccel. [lorenunomerpus 4 4
B M3YYCHHH PACTBOPOB.

16. 14. Koppo3sus meramioB. CriocoObI 3alIUTHI OT 4 -
KOPPO3HH.

17. 15. Kpuockonus. TexHuka paboTsl ¢ TEPMOMETPOM 4 -

bexmana. Onpenenenne 0CMOTHYECKON
KOHICHTpalluU U OCMOTHYCCKOI'0 JaBJICHUA
pacTBOopa KPHOCKOIIMYECKUM METOIOM.

18. 16. TepMoMHAMUKA W TEPMOXUMUSI. 2 -

Hroro: 66 20

4.6. [IpumepHasi TeMAaTHKA KYPCOBBIX IPOEKTOB (PadoT) ne npedycmomperno OIIOII.

5. Opranu3anusi CaMoCTOSATEIbHOMH PadoThI 00yYaIOIIUXCS 10 TUCIHILJINHE

5.1. Tunsl caMoOCTOATEILHOMN PadOTHI H €€ KOHTPOJIb

Tun camocrosiTeJJbHOM PadOThHI dopma 00ydeHus Texymnii KOHTPOJIb
OYHas 3a04Hast

[IpopaboTka MaTepuana JICKIUH, 50 128 TECTUPOBAHHE
MOJITOTOBKA K 3aHITHAIM
CaMocTosATEeT HOE N3YUYCHUE TEM 8 TECTUPOBAHHE
KoHTpoabsHbie paboThI - 42 KOHTpOJIbHAs paboTa
Pedepar 22 - 3aIuTa
NupuBunyanbHbIe 3a0aHUA 20 - 3alIuTa
(cooOrienue)

BCETO YaCOB: 100 170

5.2. YuyeOHO-MeTOAMYECKHE MATEPHAJIBI /ISl CAMOCTOATEIbLHOM padoThI:

1. Xumus : ydeGHO-MeToauyeckoe nocodue / aBrop-coctaBurens B. E. PazmanoBa. —
Tromens : 'AY Cesepnoro 3aypanbs, 2019. — 100 ¢. — ISBN 978-5-98249-114-5. —

Texcr : snextponHsid / JlaHb: 3MeKTpOHHO-OMOMMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/131641 (mata obpamenus: 07.07.2021). — Pexxum mocTyna: i aBTOpU3.
I10JIb30BATENEH.

2. bapanosa, JI.A. Knaccel HeOpraHUYeCKUX COCAMHEHUN (OKCHIbI, OCHOBAHUS, KUCIIOTHI,
conm): yue0.-mero1. mocoone — Tromenn: [AYC3, 2015 — 46 c.
3. Xumus: yueOHoe nocodue/aBT.-cocT. JI.A. bapanosa. - Tromens.: TAY C3,2017.-108c.

5.3. Tembl, BLIHOCHMbIE HA CAMOCTOSITE/IbHOE H3YUYCHHUE:
2 cemecTp
1. Meton MOJIEKYIISIpPHBIX OpOUTasIeH.
2. YcnoBust 00pa3oBaHus U pa3pyLIEHUsI KOMIUIEKCHBIX HOHOB.




3 cemecTtp
1. CtangapTHBIA OKHACIUTEIHFHO-BOCCTAHOBUTEIBHBIN TTOTCHIIHAIL.
2. UTHrubutopsl KOppoO3uHu.

5.4. Tembl pedepaToB:

Ilo pazneny 4 «XumMuueckasi CBsi3b U CTPOEHHE MOJIEKYJI»

1. MexmonexkynsipHoe B3auMoJeicTBHE. buonornueckas poiab  MEXMOJEKYISIPHBIX

B3aMMOICHCTBHIA.

2. TI'mbpuunuzamus opOutaneit. 'eomerpuueckas hopma MOJIEKYIL.
ITo pa3neny S «PacTBOpbD»

3. Xumwuueckas u (puznueckas TEOpUU pacTBOPOB.

4. IlpousBeneHue pacTBOPUMOCTH.

5. CunbHbIE 3JIEKTPOJIUTHI B COBPEMEHHOM TEOPUHN AIEKTPOJIUTUUECKON JUCCOLUALINH.
ITo pa3zneny 8 «KommiekcHble cOeUHEHUS»

6. 3HaYeHHME KOMIUICKCHBIX COCIUHEHUH.

7. MarHuTHbIE U ONTUYECKUE CBOMCTBA KOMIIJIEKCHBIX COCTUHEHU .

8. IlpocTpaHCTBEHHAs CTPYKTYpa KOMIUIEKCHBIX COCIMHEHUN.

9. Knaccuduxkanus raapBaHHYECKUX SJIEMEHTOB.

10. XuMHu4uecKkrue UCTOUYHHUKHU TOKA.

11. ToruIMBHBIE AIEMEHTHI.

12. DnexTpoasl CpaBHEHHUS.

13. MHOuKaTOpHBIE SJEKTPOIBI.

14. Dnexrpodopes. Dnekrpoocmoc. O0macTH MPUMEHEHHS.
ITo pazpeny 15 «KoauratTupHble CBOMCTBA PACTBOPOB)»

15. Metoabl U3MEpPEHHs] OCMOTHYECKOTO AaBJICHHUSL.

16. 3akon Payns u antu@pussl.

17. Onpenenenne MOJIEKYJISIPHOW MacChl KPUOCKOTTUIECKUM METOIIOM.

Tembl cooO1IeHMIA:

. 'a30BbI€ 3aKOHBI.

. KopnyckynsipHO-BOJIHOBBIE CBOMCTBA MUKPOYACTHII.

. Penko3eMenpHbIE 3JIEMEHTHI.

. Kpucrammnorunaparst.

. [IporonuTnyeckas Teopus KUCIOT U OCHOBaHM. KuciioTel n ocHoBanus JIsronca

. TpynHopactBopumble coequHeHus. [IponsBeaeHre pacTBOPUMOCTH.

. [IpyHIMnManbHas cxema U3MepeHHs 3JIEKTPOIIPOBOJHOCTH PACTBOPOB.

. [lostyueHue cBepXunucThIX MEeTAIIOB. ['anpBaHocTerus. ['aibBaHOIIIACTHKA.

9. Karanus. Teopus reteporeHHoro karanusa. @epMeHTaTUBHBIN KaTaJIn3.

10. DnexTpoABMKYyILAs CUJla U HaIllpaBJIEHUE IPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peaxiuu.

11. Iuddy3uonnsiii notenuuan. buonorndyeckoe 3HaueHue 1udPpy3noHHbIX 1 MEMOPaAHHBIX
MOTEHIIUAJIOB.

12. Ocmoc. DnekTpoocMoc.

13. ArperatHoe coctosiaue BemecTs. [Iporiecc. Bumbr mporieccoB. 3akon 'ecca u ero cieactpust
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6. @oHa OLEHOYHBLIX CPeICTB /JIi NPOBeIEHUS] MPOMEKYTOYHON AaTTecTaluu
00y4aromuXxcH 1Mo JUCUMIJIMHE

6.1 IlepeyeHb KOMIETEHUMI W OLIEHOYHbIE CPeACTBA HMHIAMKATOPA HOCTUKEHMS
KOMIIeTeH I M

Koo
Komne-
menyuu

Nuaukatop 10CTUXKEHUS
KOMIIETEHIINH

[lepedens muIaHUpPyEMBIX
pe3ynbTaToOB 0OY4EHHS 110
JMCLIUILINHE

HaunmenoBauue
OLIEHOYHOTO CpPEJICTBA

OIIK-1

N/I-1 onk-1 IIpumensier
OCHOBHBIE ITOHATHSA U
3aKOHBI XUMHH,
JEMOHCTPUPYET IOHUMaHUE
XUMHYECKHX IPOLIECCOB B

obsactu mpodecCHOHAITBHON

JCATCIIBHOCTH

3HamMb:
- OCHOBHBIE MTOHSATHS U 3aKOHBI
XUMHU;

- METOJIbI AaHATN3a XUMHYIECKUX
MPOIIECCOB;

ymemp:

- O0BACHSITH CYIIHOCTD
XUMHYECKHX TPOIIECCOB;

- UCTIONTB30BAaTh TEOPETHYECKUE
3HAHUSI U IPAKTUYECKUE HABBIKY,
MONTyYEHHBIE TPU U3YICHUN
JTACITUILTHHBI;

enaoemp:

- OCHOBHBIMH HABBIKaMH
oOparteHus ¢ 1a00paTOPHBIM U

Tect

DK3aMeHalMOHHbBIN OWIeT

IpUOOPHBIM 000PYIOBaHUEM;

- METOJlaMH XHUMHYECKOTO
aHaJIM3a JJIsl OCIIEYIOIIEro ero
WCIIONIb30BaHMS B
podeCCHOHATBLHOMN
JIeSITeIbHOCTH.

6.2. llIkajapl oOLleHUBAHUSA

Ikasa oeHMBaHUA YCTHOIO 3a4eTa

Orenka

Ormcanue

3a4YTCHO

00y4JalOIHUICS CaMOCTOSATENILHO OTBETWJ HA TEOPETUYECKHE BOIPOCHI, HAIHCAI
BBIPQKCHUS JUIA 3aKOHOB, YyKa3zajl BEJIMYMHBI B HUX BXOISIINE W CIUHHIIBI
U3MEpPeHHS; pelIaeT 3aJaHue, UCIOJb3ysd BECh apCeHal MMEIOIIMXCS 3HAHUM,
YMEHHI U HaBBIKOB; yMEET OLIEHHWBATh, aHAJIU3UPOBaThb M 00001IaTh, J1€NaTh
BBIBOJIBI; BJIAQJIEET CIMOCOOAMHU DEIICHHUsS 3aJaHus; OCBOWJI M3ydaeMbIe 3aKOHBI,
NpaBHUJIA U TIOHSATHS

HE 3a4YTCHO

oOyyarouuics J0MyCTUI IpyOble OIIMOKM M HE MOT NPUMEHUTH IOJyYEHHbIE
3HAHMSI JJI  BBINIOJIHEHUS 3a/laHusl; HE CMOI' OOOCHOBAaTh IpPUMEHSEMbIE
MIOJIOXKEHMSI; 3aKOHBI, IIPAaBUJIA U MOHSATHS HE OCBOCHBI

I kaJyia oneHMBaHUsI YCTHOI'0 IK3aMeHa

Orenka

Ormrcanue

O1eHKa «OTJIWYHO» BBICTABJISETCS OOy4JaIONMIEMYCs, €CIH OH TIIYOOKO W TPOYHO
YCBOWJI TPOTPAMMHBIN MaTepuall, MCUYEPIBIBAIONIC, IMOCIEAOBATEIIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro H3Jaraer, MOKa3bIBa€T BEPHOE MOHMMAHHE XHUMHUYECKOM
CYIIIHOCTH PacCMaTPUBAEMBbIX SIBJICHHMI M 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHIA,




JTACT TOYHOE OMpPEACIICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHSTHM, 3aKOHOB, TEOPHIA,
a TaKKe MPaBWIHHOE OMPE/ICTICHUE XUMHUECKIX BEIIMYNH, YMEET TECHO YBS3BIBATh
TEOPHIO C MPAKTUKOM, CBOOOTHO CIPABIACTCS C 3a/ladaMi, BOIPOCAMHU U JAPYTUMH
BHJaMH TPUMCHCHHs 3HAHUW, NPABWIBHO OOOCHOBBIBAET NPUHITOE pEIICHHE,
BIIaJICET PAa3HOCTOPOHHUMHU HABBIKAMH U TPUEMAaMU BBITIOJHEHUS MPAKTHUECKUX
3a7ad4.

OneHka «XOpOIIO» BBICTABIIAETCS OO0YyYalOLIEMyCsl, €CIM OH TBEPAO 3HAET
Marepuai, TpaMOTHO M IO CYHIECTBY M3Jaraer €ro, He JOIycKas CYyIIECTBEHHBIX
4 HETOYHOCTEM B OTBETE€ HA BONPOC, IMPABWIBHO IPUMEHSAET TEOPETUYECKUE
IIOJIOKEHHsI IIPU  PEIIEHUH IPAKTUYECKUX BONPOCOB M 3a7ad, BiaJeeT
HE0OXO0IMMbIMHM HaBbIKAMU U MIPUEMaMU UX BBITIOJTHEHHUSL.

OrneHKa «yIOBJIETBOPUTENIBHO» BBICTABISAETCS OOYYaIOLIEMYCs, €CIM OH HMEET
3HAHMA TOJBKO OCHOBHOIO MaTepHalla, HO HE YCBOWJI €ro JETalled, JOIyCKaeT
3 HETOYHOCTH, HEJAOCTATOYHO MpPaBUIbHbIE (OPMYITUPOBKH, HAPYIIECHUS JOTUYECKOU
IIOCJIEN0BATEIBHOCTA B  M3JIO)KEHMHM IPOrPAaMMHOTO MaTepHalla, HCIHBITHIBAET
3aTpyJHEHUS MPU BHITIOJHEHUH MPAKTUYECKUX paboT.

OneHka «HEyIOBJIETBOPUTEIBHO» BbBICTABISIETCA OOyyarolemMycs, KOTOpbIM He
3HAET 3HAUYUTEIbHON YacCTH MPOTPAMMHOTO MaTepualia, JOIYCKAeT CYLIECTBEHHBIE
2 OLIMOKHU, HEYBEPEHHO, C OOJBIIMMU 3aTPYAHEHUSIMH BBINOIHSIET MPAKTUYECKUE
paboTel. Kak nmpaBuiio, olieHKa «HEYIOBIETBOPUTEIBLHO» CTAaBUTCS O0ydarolInmMcs,
KOTOpbIE HE MOTYT MIPOJIOJIKUTH 00yueHHEe 03 JOMOIHUTEIbHBIX 3aHITHIM

Illkana oneHUBaHUA TCCTUPOBAHHUSA HA IK3aAaMCHE

%0 BBLINMOJHEHUA 3a1aHUA Bauaa no 5-6aabHoM cucTeme
86 - 100 5
71 -85 4
50-70 3
Mmenee 50 2

IlIkana oneHNBaHUA TCCTHPOBAHUS HA 329€TE

%0 BBLINMOJHEHHUA 3a1aHUA Pe3yabTat
50-100 3aU4TEHO
menee 50 HE 3aYTEHO

6.4. TunoBbie KOHTPOJIbHBIC 3aIaHUA WJINX UHBIEC MaTEpUaJibl:

VYka3zaHbl B IpUII0KeHUU 1.

7. IlepeyeHb OCHOBHOW W [IONOJHHUTEJIbHOH Yy4uyeOHON JuUTepaTypbl, HEOOXOAUMOI
AJISl OCBOEHMS JMCHUIIIHHBI
a) OCHOBHas IuTepaTypa




. bapkosckuii E.B. OOmas xumus [DnekTpoHHBIN pecypc] : ydeObnoe mocobue / E.B.

bapkosckuii, C.B. Tkaues, JI.I'. IleTpymienko. — DeKTpOH. TEKCTOBbIE aHHble. — MUHCK:
Bemmaiimas  mkoma, 2013, — 641 c¢. — 978-985-06-2314-0. — Pexum pgoctyna:
http://www.iprbookshop.ru/35509.html

Eropos, B.B. Teopernueckue OCHOBBI HeOpraHudeckod xuMuu. Kpartkuil kypc s
CTY/ICHTOB CEIbCKOXO3SHCTBEHHBIX BY30B [ DIEKTPOHHBIN pecypc]: yued. — DIEKTPOH. J1aH.
—  Casnkr-Ilerepoypr : Jlaws, 2017. — 192 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/91304. — 3ari. ¢ skpaHa.

Eropos, B. B. O6mas xumus : yaeOnuk s By3oB / B. B. EropoB. — 2-e usn., crep. —
Cankr-IlerepOypr : Jlamp, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. — Tekcr :
ANeKTpoHHBIN //  JlaHb : AJNIEKTPOHHO-OMOIMOTEUHAS cucrema. —  URL:
https://e.lanbook.com/book/153684 (nata obpamenus: 07.07.2021). — Pexxum noctyna: s
aBTOPH3. NIOJI30BATENIEH.

O6mas xumusi. Teopust u 3agaun : yuyebHoe mocobue misa By3oB / H. B. Koposun, H. B.
Kynemos, O. H. T'onuapyk [u ap.] ; nox pegakuueii H. B. Kopouna, H. B. Kynemosa. — 5-
e m31., crep. — Cankr-IleTepOypr : Jlanp, 2021. — 492 ¢. — ISBN 978-5-8114-7334-2. —
Texkct : oanekrponnsiii /  Jlanp : 21exTpoHHO-OMOmmoTeuHas cucrema. — URL:
https://e.lanbook.com/book/158949 (nata obpamenus: 07.07.2021). — Pexxum noctyna: s
aBTOPH3. MTOJIb30BATEIEH.

IIpecc, . A. O6mas xumus : ydgeObnoe mocoome i crmo / M. A. Ilpecc. — Cankr-
[TerepOypr : Jlanb, 2021. — 496 c¢. — ISBN 978-5-8114-7073-0. — TekcT : 351€KTpOHHBIH //
Jlanp : snextponHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/154410
(mara o6pamenus: 07.07.2021). — Pexxum mocTyna: Jyisi aBTOPH3. TIOJIb30BATEIICH.
Xomuenko I'.Il. Heoprannyeckas xumus [DNEKTpOHHBIA pecypc] : ydeOHUK ISl CEeITbCKO-
xo3sricTBeHHBIX BY30B / I.I1. Xomuenko, N.K. [luToBu4Y. — DJIEKTPOH. TEKCTOBBIC JTAHHEIE.
— CII6. : Ksagpo, 2017. — 464 c. — 978-5-91258-082-6. — Pexum npocryna:
http://www.iprbookshop.ru/57335.html

0) JoMoHUTENbHAS TUTEpaTypa

1.

2.

I'muaka H. JI. O6mas xumus: yaeobnoe nocodue / H. JI. I'munka. - M. : Uurterpan-Ilpecc,
2008. - 728 c.

bokoa, T.M. Xumusa: NOpakTUKyM Uil CTYJEHTOB WHKECHEPHBIX HaIpaBJICHUN
[DnexTponnbit pecype] : yuebd. mocoodue / T.W. bokosa, 1.B. Bacunsiioa, H.A. Kycakuna.
— DOmnekrpod. gaH. — HoBocubupck : HI'AY, 2011. — 106 ¢. — Pexum pocryma:
https://e.lanbook.com/book/4554. — 3arn. ¢ skpana.

Eropos, B.B. Teoperndueckue OCHOBbI HEOPraHMYECKOM XUMHH: KpaTKUHW Kypc A
CTYJIEHTOB CeJIbCKOX03sicTBeHHBIX BY30B. /B.B. Eropos. — CII0.: U3garenbctBo «Jlanby,
2005.-192 c.

KoBanmpuykoBa O.B. Xumus [DnektponHblii pecypc]: ydyebnoe mocobue / O.B.
KoBanpuykoBa, O.A. EropoBa. — DnekTpoH. TeKCTOBbIe maHHble. — M. : Poccuiickmii
YHUBEPCUTET ApY:KObl Hapoa0B, 2011. — 156 c. — 978-5-209-03615-9. — Pexxum nocrymna:
http://www.iprbookshop.ru/11429.html

Kparkwii crnpaBOYHHK (HU3UKO-XMMHUYECKHX BEIMYMH HEKOTOPHIX HEOPTraHMYECKUX |
OpraHMYECKUX COETUHEHUH [DNeKTpoHHbIN pecypc] / . — DIIEKTPOH. TEKCTOBBIE ITaHHBIE. —
Camapa: PEABHM3, 2011. — 68 c¢. — 2227-8397. — Pexum pgocryna:
http://www.iprbookshop.ru/18405.html

Makaposa O.B. Heopranndeckast xumusi [ DIeKTpOHHBIN pecypc] : yuebHoe mocobue / O.B.
MaxkapoBa. — DIIeKTpoH. TeKcToBble JaHHble. — CapaTtoB: Ail [1u Op Meaua, 2010. — 99 c.
— 2227-8397. — Pexum nocrtyna: http://www.iprbookshop.ru/730.html

7. Xomuenko I'. Il. Heopranuueckas xumusi: yueOHoe mocobue / I'. II. Xomuenko, 1. K.

HutoBnu. - 2-¢ wu3a., mepepad. m gom. (pempuHTHOe m3manue). - CII6: OO0 "UTK
I'PAHUT", 2009. - 464 c.



8. Ilepeuenb pecypcoB HH(POPMANMOHHO-TEIEKOMMYHUKALMOHHOH ceTH "UHTepHeT"

. www.en.edu.ru - eCTeCTBEHHOHAYYHbII 00pa30BaTeIbHbIN NOPTA;
. http://www.km.ru - suiuknonenus Kupuna u Medonus;

. ru.wikipedia.org - sunuxnonenus Bukunenus;

. www.college.ru - OTKpBITBII KOJUTEITK;

. http://knowledge.allbest.ru/chemistry - ba3a suanuii Allbest;

. www.e.lanbook.com - n3garenscTBo «JIaHBY;

. http://www.iprbookshop.ru. - «<IPRbooks»;

. http://elibrary.ru — snekrpoHHast Hay4yHasi OMOIMOTEKA.
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9. MeToauyeckue yKazaHUs Il 00y4AIOUIUXCHA M0 OCBOEHUIO JUCIHUIIMHBI

Memoouueckue ykazanus 051 BbINOJHEHUs J1AOOPAMOPHLIX pabom xumuu (2cemecmp) no
memam:

Tema 1. Knaccel HeOpraHM4eCKUX COEAMHEHU .

Tema 2. Omnpenenenrie MOJIIPHON MacChl YTIIEKUCIIOTO Ta3a.

Tema 3. OmnpeneneHue dKBUBAJICHTA MarHusl.

Tewma 4. IlpuroroBieHue pacTBOPOB 3a/laHHON KOHLIEHTPALIUH. .

Tema 5. DnexrponuTuyeckas auccoruanys. Peakiuu noHHoro ooMena

Tema 6. Bomoponusrit mokasarens. [ uaponns comneit.

Tema 7. KoMmIekcHble COEAMHEHUS

Memoouueckue ykazauusi 015 8bINOJHEHUS 1AOOPAMOPHLIX pabom uzuueckol u KOLIOUOHOU
Xumuu (3cemecmp) no memam:

Tema 1. M3yueHne pacTBOPOB KOHAYKTOMETPUYECKUMHU METOIAMHM.

Tewma 2. Kunernka xumuyeckux peakiuii. CKOpoCTb XUMUYECKUX PEAKIIHII.

Tema 3. XuMHUUYECKOE paBHOBECHE.

Tema 4. H3yueHue pacTBOPOB NOTEHIUOMETPUUECKUMH METOAAMH.

Tema 5. M3yudeHune sABIEHUSA KOPPO3HH.

Tema 6. Kpuockomnusi B U3y4eHUU PacTBOPOB.

Tema 7. OCHOBBI TEPMOXUMUU U XUMUYECKON TEPMOJUHAMUKH.

10. ITepeuyenb nHGPOPMALMOHHBIX TEXHOJIOTUI — He mpebyemcsl

11. MarepuajibHO-TeXHUYECKOe o0ecnedeHHe TUCHUTITUHBI

Crienmanu3upoBaHHble J1a0OpaTOPUU MO XUMHH, CYHIMJIbHbIE IIKa(bl, YCTAHOBKH IJIs
BAKyyMHOTo (UIBTPOBAHMS, JJIEKTPOIUIUTKU C acOeCTOBBIMM CETKaMH, BOJSHbIE OaHH,
necyanble OaHW, LITATUBBI ¢ MPOOMpPKAMU, TOPKH Ul PEAKTHUBOB, CTEKIsHHAs U (apdopoBas
XUMHUECKas MOocyna, JepKaTeslnd Uil MPOOUpPOK, CIHUPTOBKH, PEPPaKTOMETPBI, BBITSDKHBIE
mkadbl, Kamepsbl sl XpoMatorpapuu, XUMHUYECKHE PEaKTUBbI, TaOJINLIbL.

12. OcoO0eHHOCTH OCBOCHUS AUCHMILIMHBI JJIA HHBAJIUAOB U JHI C OTPAHMYEHHBIMHU
BO3MOKHOCTSIMM 310POBbSI

OOyuenue oOyyaroUMxcs C OrPaHUYEHHBIMM  BO3MOXKHOCTSIMM  3JI0POBBSL  IIPH
HEOOXOJJMMOCTH OCYLIECTBIIIETCS HAa OCHOBE QJaNTHPOBAHHON pabodell mporpaMmsl ¢
WCIIOJIb30BAHMEM  CIICIIUAIBHBIX METOJOB OOY4YeHHS ¥ JTUAAKTHYECKAX MaTepHalIOB,



COCTaBJICHHBIX C Y4YETOM OCOOCHHOCTEW TICUXO(U3NIECKOTO PAa3BUTHS, WHIMBHUIyaTbHBIX
BO3MOJKHOCTEH M COCTOSIHHS 3JJ0POBbsS TAKMX 00ydaronuxcs (00ydaromerocs).

B memax ocBoeHuwst yd4eOHOW mpOrpaMMbl JHCHWIUIMHBI WHBAJIHIAMH W JIHIAMH  C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI 00ECTICUNBACTCS:

* IS WHBAIUAOB W JIMI[ C OTPaHMYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI TI0 3PEHUIO:
pa3MeIneHne B JOCTYIHBIX JUIsi 0OYYaIOMIMXCS, SBISIOMIMXCS CICNBIMUA I CIa0OBHISIINMH,
MecTax M B aJanTHPOBaHHON (opme crnpaBouyHOM HH(OpPMALMKM O pacCHUCAaHUM Y4EOHBIX
3aHSATHUH; IPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO oOyuarouiemycs HE00X0IUMYIO

MIOMOIIIb; BHIITYCK aJbTEPHATUBHBIX (JOPMATOB METOIUIECKUX MaTepHalioB
(kpynHbIH WIpUGT WK ayauodaiiiel), UCTIONb30BAHUE Bepcun caifta uid ciaboBuasmux ObC
IPR BOOKS u cnennansHoro moouiasHoro npunoxxkenust [IPR BOOKS WV-Reader (mporpammsl
HEBU3YaAJIbHOTO JOCTyna K HH(OpManuy, NpeqHa3sHAuYCHHOW Il MOOWJIBHBIX YCTPOMCTB,
paborarouux Ha omnepaunoHHoi cucreMe Android u 10S, koTopas He TpeOyeT cHelHalbHO
00y4eHHOTO accucTeHTta, T.K. Joau ¢ OB3 mo 3peHnio paboTarOT CO CBOMM YCTPOWCTBOM
MPUBBIYHBIM CIIOCOOOM, UCTIOJB3Ys CHEIHAIbHbBIE IITATHBIE IIPOTPAMMBI TSI HE3PSTIUX JIFOJIEH, C
kotopbiMu [PR BOOKS WV-Reader nmeeT nosiHyt0 COBMECTUMOCTD);

* IS WHBATWAOB M JIMII C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS IO CIYXY:
Ha/IJISKAIIMMHU 3BYKOBBIMHU CPEJICTBAMH BOCIIPOH3BEICHIE HH()OPMAIIHH;

* IS WHBATWAOB W JIMI] C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS, HMMEIOIINX
HapYIIEHHUs] OMOPHO-IBUTATEIBHOTO allapara: BO3MOYXHOCTH OECIpPENsITCTBEHHOTO JOCTYIIa
oOyJaromuxcs B yueOHbIE TTIOMEUICHNSI, TyaJleTHbIC KOMHATHI M IPYr'He MOMEIIeHUs Kadeapsl, a
Takke MpeObIBaHNEe B YKA3aHHBIX  MTOMEUICHHSX.

OO6pazoBanue 00y4JaIOMMUXCA C OTPAHUYEHHBIMU BO3MOYKHOCTSMH 3JI0POBbSI MOXKET OBITH
OpPraHMW30BaHO KaK COBMECTHO C JPYTUMHU OOYYaIOUIMMICS, TaK M B OTACIBHBIX TPYIIAX WIH B
OTJENIbHBIX OPTraHU3AIHIX.
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KOHTPOJIBHBIE 3AJTIAHUA U UHBIE MATEPHUAJIBI OHEHKH

3HAHUM, YMEHU, HABBIKOB U (MJIN) ONBITA AeSATEJILHOCTH, XaPAKTEePU3y0IIHe

ITallbl (l)OpMHpOBaHI/Iﬂ KOMHeTeHHHﬁ B IIpoHecce OCBOCHUA NTUCHHUIIJIMHBI

XuMus

1. BOl'[pOCbI AJIs1 l'[pOMB)KyTO‘lHOifI aTTeCTalui U TEKYIEro KOHTPOJIH

Komnerennusa OIIK-1. Cioco6en pemmaTe TUIIOBBIE 33a49H PO(PECCHOHAIBHON IeSTETLHOCTH
Ha OCHOBE 3HAHWU OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHUEM
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOT Ui

IIpumepHble 3a1aHus UM 3a4eTa B popMe TeCTUPOBAHUSA

K pasgeay 1. OcHOBHbIE MOHATHS U 3aKOHbI XUMHH

(@)
(@)

Macca n MoJIb THAPOKCH/IA HATPUS PaBHA

Macca BemecT, BCTyHAaOIIMX B PEAKIHUIO, paBHA Macce BEIIECTB, 0OPa30BaBIINXCS B
pe3ysbTaTe peakiuu, 3T0 3aKOH

Hanmenspmas yactuna BeniecTsa, 00J1a1aromas ero CBOHCTBAMU

B PaBHBIX o0BeEMax PA3JIMYHBIX I'a30B IIPpU OAMHAKOBBLIX YCIOBHUAX COJACPIKHUTCA OAMHAKOBOC
YHCIIO MOJIEKYH — 3TO

KonunuectBo Bemectsa B okcuze yriaeposa (IV) maccoit 22r paBHo

O6mbeM (1) cocrapistomee 0,2 MOJIb KUCIOPOAA MIPH H.Y.

K pa3neay 2 u 3. Crpoenue atoma u Ilepuoanyeckas cucreMa 3J;ieMEHTOB

O O O O 0O O O

@)

Kaxkast u3 mozeneit atoma O0JIbIIIE COTIACYETCSl C COBPEMEHHOM MOJIETIBIO

«[TynuHT ¢ U3IOMOMY - 3TO

Bri6epute nocrynaTtsel Moaenu atoma o H. bopy

Hanmenbmas JacTula, KoTopas COXpaHsCT CBOiiCcTBa JaHHOT'O XUMHYECKOTI'O COCINHCHU A
Menpyaiimme YaCTULIbl XUMHUYCCKU HEACIUMBIC, U3 KOTOPBIX COCTOAT MOJICKYJIbL

ATOMHOE S7JpO COIAEPHKHUT ... IPOTOHOB U ... HEUTPOHOB. 3aps]l 3TOTO Apa

HasBaTb 31eMeHT, seKTponHas Gopmya kotoporo 1s2s*2p°3s*3p®3d’4s® Haspars smement,
snexTpoHHas Gopmyia koroporo 1S728*2P°38%3p*

HasBatb a1eMeHT, aeKkTpoHHas GopMyia kotoporo 1S72S*2P%3S?3P%3d"

Kakue riaBHBIE KBAaHTOBBIE YHCIAa €CTh Yy OJICKTPOHOB aToMa, 3JEKTPOHHas (opmyrna
KOTOpOTO 15:25:2p6

Kakne opOuTanbHbIE KBAaHTOBBIC YHCJIA €CTh Y DJIEKTPOHOB aTOMa, DJIEKTPOHHAs (hopmyra
KOTOpOTI'O 1s22s22p6

K pasneny 4. Xumuueckasi cBsi3b

O

CoenuHenust oOpasyercs 3a CYET B3aUMHOIO MPUTSIKEHHS 3JIEKTPOIOJIOKUTEIBHOIO U
AIIEKTPOOTPHUIIATEIIHHOTO JIEMEHTOBY». DTO YTBEP)KICHHE

K KakKOMYy MCTOAY KOBAJICHTHBIX CBSI3€H OTHOCHTCS YTBCPKIACHUC! «XuMpudeckas CBSI3b
MCXKIAY ABYMsS aTOMaMH OCYHICCTBIIACTCA C ITOMOIIBIO OHHOfI HJIM HECKOJIBKHUX 3JICKTPOHHBIX
map, KOTOPBIC JIOKAJIM30BaHbl IMMPCUMYIHICCTBCHHO MCXKAY HUMMU. XuMHUecKasi CBI3b BCeraa
NBYXDJIEKTPOHHAA M 0053aTeNbHO JBYXICHTPOBas. UYMCIO 3JIEMEHTAapHBIX XUMHUYECKHUX
CBsI3€H, KOTOpBIE CrocoOeH 00pa3oBBIBATH aTOM WJIM WOH, PaBHO €ro BaJeHTHOCTH. B
O6pa30BaHI/H/I XUMHYECKOM CBSI3H MPUHHUMAIOT Y4aCTUC BAJICHTHBIC 3JICKTPOHBIL. »



O O O 0O O O

XuMu4deckasi CBsizb, 00pa3yromascs MexIy aToMamu ¢ 00JbInoi pazHocThio (Oosiee 1,5 mo
mkane [lomuHra) 5IeKTpOOTPUIIATETLHOCTEH, TpPHU KOTOPOM oOIas >SJIeKTpOHHAs Mapa
MOJIHOCTBIO IIEPEXOTUT K aTOMY € OO0JIbIIEH IEKTPOOTPULATEILHOCTHIO.

XUMHUYECKasi CBSI3b, 00PA3yIONIAsCsl MKy aTOMaMHU ¢ HEOOJBIION pa3HOCThIO (MeHee 1,5 1o
mkane [lonmHra) 5SIeKTpOOTPUIIATETLHOCTEH, MpPHU KOTOpPOM oOIas >SJIEKTpOHHAs Iapa
CMeEIlIeHa K aToMy ¢ 00JIblIeH 3JIEeKTPOOTPULIATEIBHOCTHIO.

B BemtecTBax, 00pa30BaHHBIX MYTEM COEIUHEHUS OJMHAKOBBIX AaTOMOB, XMMHUECKasl CBSI3b
XuMuHyeckas CBs3b B MOJIEKyJie OpOMOBOJOpOIa

Kakoii Tun cBsizu Mexay aToMaMu Kajlusi U KHCIIOpo/ia B KapOoHaTe Kauus

Kakoii Tun cBs3u Mexay aTOMaMu KHCJIOpO/ia U YriiepoJia B KapOoHaTe Kalus

Kaxo#t Tun cBsi3u MeX Iy aToMaMu KHCJIOPOJia U BOJAOPO/Ia B KapOoHATe Kalns

KoBaneHTHble HENOJSPHbIE XUMUYECKUE CBSA3U UMEIOTCS B BEIIECTBAX

K pasneay 5. lucnepcusbie cucrembl. PactBopbl. Crioco0bl BbIpakeHUs] KOHIEHTPAIUN

O O O O O O O O

HctrHHBINA pacTBOpP — 3TO

Yactuubl nucnepcHoi ¢a3bl HCTUHHBIX PACTBOPOB UMEIOT pa3Mephbl:

HucnepcHas dasa mMUMyInx HAMUTKOB

A»spo30iieM SBIISETCS:

OMyIibcus — 3TO cucTeMa, 00pa3oBaHHas

[Ipumepamu pacTBOPOB, OJIM3KUMU 110 CBOMCTBAM K MJI€AJIbHBIM, SIBJISIIOTCSI pACTBOPHI

[Ipu pacTBOpeHHH MPOUCXOIUT

PactBOp, B KOTOpPOM BEIIECTBO MpH JaHHOW TeMmIiieparype OOJjbllle HE pacTBOpsETCs, T.€.
pacTBOp, HAXOJALIMICS B COCTOSIHUM paBHOBECHsS C TBepao (a3oil pacTBOpsieMOoro
BEIIECTBA, HA3bIBAETCS

HenacpllieHHbI pacTBOp — 3TO pacTBOP, B KOTOPOM IPH JaHHBIX TEMIIEpAType U JaBJICHUU
HEBO3MOXKHO JaJibHEHIIIee paCTBOPEHHE YK€ COJIEPIKAILErocs B HEM BEIleCTBA (1a-HeT)
[lepechllieHHbI pacTBOp — 3TO pacTBOp, KOHLEHTPALMs BEIIeCTBA B KOTOPOM BBIIIE
KOHLIEHTPALMK HaCBILIEHHOTO pacTBOpa (IIpH JaHHBIX TEMIIEPAType U JaBJICHUH )(/1a-HET)

K pasngeay 6. Teopus 3/1eKTpoJMTHYECKOM Aucconnanus. Peakuuu HOHHOro o0MeHa.

O O O O

CreneHp AucconUalii paCTBOPEHHOTO 3JIEKTPOJINTA BO3PACTAET MIPU

Kucneie conu npu quccounanuy a0t

I"a3 BBIIENSAETCS IPU B3aUMOJICHCTBUH PaCTBOPOB

CoxpalleHHOe HOHHOE ypaBHeHue Ba’  + SO4” = BaSO, COOTBETCTBYET B3aMMOCHCTBHIO
MEX1y BEIleCTBAMU

CoxpaieHHoe wuoHHOe ypaBHeHme CO;” + 2H' = CO, + H,O cooTBercTByeT
B3aUMO/JICHCTBUIO MEX/1y BEIIECTBAMU

UMUYECKON peakunn Mexay rugpokcunom wmenu (II) m pactBopoM CcepHOIl KHCIOTHI
COOTBETCTBYET COKPALIEHHOE HOHHOE YpaBHEHHE

B BogHOM pacTBOpe CTyNEeHYaTo TUCCOLMUPYET

paBHenuto peakuun CuCl, + 2 KOH = Cu(OH), + 2 KCI cootBeTcTByeT COKpaléHHOE
MOHHOE ypaBHEHUE

B cokpanéHHOM MOHHOM YpaBHEHHMM pEaKLUU a30THOM KUCIOTHI ¢ ruapokcugoM menu (II)
cymma K03¢h(OUIIMEHTOB paBHA

VYpasuenuro peakuun Zn(OH), + H,SO4 = ZnSO4 + 2 HO cooTBeTCTBYET COKpaméHHOE
MOHHOE ypaBHEHUE

K pa3sgeay 7. MoHHOe nnpousBeaeHue BObl, BOAOPOAHbII MoKa3aTe/b. ['uaposaus coJiei

O

[IpousBeneHne KOHLEHTpALMM THIPOKCUI-MOHOB U MOHOB BOJIOPOJA HA3bIBA€TCS MOHHBIM
MIPOU3BEACHUEM BOJbI (J1a-HET)
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3HaueHue MOHHOTO IIPOM3BE/IEHUE BOIbI P KOMHATHOM TeMIieparype

BonoponnbiM nokaszarenem Ha3blBaeTcs

B weitrpansrol cpene pH

KoHIEHTpaImst HOHOB Boxopoaa 10 Mob/i1. BEUHCINTD KOHIEHTPAMIO THAPOKCH/I-HOHOB
u pH pactBopa

Peaknus cpens! npu 3Hauennu pH=11

Peakuust cpenp! npu 3Hauenuu pH=11 kucnas (na-Her)

[Ipu 3nauenun pH=7 peakuus cpeapl mienouHas (1a-HeT)

[Tpu 3nauenun pH=2 peaxuus cpeasl kucias (J1a-HET)

[Ipu pH<7

[Tpu 3nauenuu pOH paBHOM 7 peakuust cpebl

anumure nudpoi pH BogHOrO pactBopa, B KOTOPOM KOHIIEHTpalus ruapokcua-uonoB OH-
pasHa 10" mMoms/n

anumute udpoit pH pacTBopa, KOHIIEHTpaKs BOJAOPOIHBIX HOHOB B KoTopoM paBHa 0.001
M

XUMHUYECKOE B3aUMO/IEHCTBUE COJIU C MOJIEKYJIaMH BOJIbl HA3bIBAETCS

Peakuust rufjposivza OTHOCUTCS K PEAKIUAM

['unponuzy He moaABeprarTcs COau, 00pa30BaHHbIE

Bri6epute conu, 00pa3oBaHHOM c1ab0i KUCIOTOM U CUIIBHBIM OCHOBAaHUEM

K paszgeay 8. KommiiekcHble coeIUHEHUS

(@)
(@)
(@)

O O O 0O O O

Teopust KOMIIJIEKCHBIX COEIUHEHN OCHOBAHa

[lenTpanpHOE MECTO B KOMIIJIEKCHOM MOHE 3aHUMAET

Yactuna(katuoH, aHMUOH, HEWTpajbHas  MOJIEKylia), KOTOpas  KOOPJIWHHUPOBaHA
KOMILJIEKCOOOpa3oBarTesieM Ha3blBaeTCs

KoopaunaimonHoe 4ucio ykasblBaeT Ha

CTenenb OKHCIIEHHs HOHA-KOMILTIeKcooOpa3oBatens B komruiekcHoM nore [Ni (NH3)sCI]"
Bri6epute popmyny nenranuanoaxksadeppata (1) kanus

Kommexcnomy coeqmnenuto Ki;[Co(NHs), (NO,)s] cooTBETCTBYET Ha3BaHUE

B coenmnnennn K;[Fe H,O (CN)s] koopiMHAIIMOHHOE YUCIIO PABHO

KoMmmnekcHble coelMHEHHS MO TMEPBUYHON JUCCOLMALMM BBICTYMAIOT KaK CHJIbHbIE
AIIEKTPOJIUTHI (J1a-HET)

KoMmmnekcHble coelMHEHHsS [0 BTOPUYHOM JAMCCOIMAIMM BBICTYNAIOT KaK CHJIbHBIE
AIIEKTPOJIUTHI (J1a-HET)

KoHcranTa paBHOBeCHS IMCCOIMALIMYA KOMIIJIEKCHOTO HOHA Ha3bIBAETCS

KoHcranTa ycTOWYMBOCTH - 3TO BeJIMYMHA 00paTHasi KOHCTAHTE HECTOMKOCTH (J1a-HET)

Uem MeHbIIe 3HAaY€HUE KOHCTAHTHI HECTOMKOCTH, TEM YCTOMYMBEE KOMIIJIEKCHBIN HOH (1a-
HET)

[Tpu pactBopennn Na,[Zn(OH)4] B Boae oOpa3yrores

CrerneHb OKUCIICHUST HOHA-KOMIUIEKCOOOpa3oBarens B KoMiuiekcHoM coenuuennn K[PFq]
HazBanuio — rekcanurpokobanstat (I11) kanus cooTBeTcTBYET PopMyna

IIpoueaypa oueHuBaHUs TeCTUPOBAHUS (3JIEKTPOHHbIM BAPUAHT)

TecTupoBaHue 00Yy4arOMIMXCs UCIOIb3YETCA B TEKYIIEM KOHTPOJE U B IPOMEKYTOUYHOM

arTecraguu dJIsi OILICHUBAHUS ypOBH?I OCBOCHHOCTHU CTy,Z[eHTaMI/I paSJ'II/I‘-IHI)IX paSJICJ'IOB U TCM
JUCIUIIIMHBI U TIpou3BoAuTCs B cucreme moodle Ha caiite «Test DMMOC ®I'BOY BO T'AY
CesepHoro 3aypainbs» https://lms-test.gausz.ru.

[MpenogaBarens pa3pabaThiBacT W pa3MeliaeT Ha CTPAaHUIIE CBOEr0 Kypca TeCThI,



yKa3bIBas B WX HACTPOWKAX JAThI, KOTJAa TECThI OYIyT JOCTYITHBIMHU I IPOXOXKIACHUS, BPEMS,
KOTOpPOE OTBOJIUTCS HA BBITIOJHEHUE OJHOMW TOIBITKH, KOJUYECTBO TOIBITOK, IPEI0CTABIIIEMOE
KaKJI0OMYy cTyAeHTy. O0yJaromuecs mojay4daroT HHPOpMaIHIO O AaTe U BPEMEHU TECTUPOBAHUSI.
B HazHaueHHOE BpeMs CTYICHTHI 3aXOJAT B CUCTeMy moodle ¢ THYHOTO aKKayHTa M MPOXOJSAT
tectupoBanue. [locne tectupoBanus dopmupyercs Tabiuma ¢ oneHKamMu oOydaromtuxcs. Ilo
pe3yibTaTaM MPOBEPKH PE3yJIbTaTOB TCCTHPOBAHHS BBICTABJISIOTCS OICHKA B COOTBETCTBUU C

KPUTEPUSIMH.
I kaJia oleHUBAHMS TECTUPOBAHMS HA 3a4eTe
% BBINOJHEHUS 3aJaHUS PesyabTar
50 - 100 3a4TE€HO
MeHnee 50 HE 3a4TE€HO
Bomnpoce! U151 c1a4u YCTHOrO 3a4eTa
Kon
KOMIIETEH Bomnpocsl
017071

1. ArtoMHO-MonexynsipHOe yueHre. OCHOBHBIE MOHATUS XUMUH.

2. 3aKOH COXpaHEHHUs MACChl BEILIECTB, €r0 3HAUEHHUE B XUMHUHU.

3. 3aKoH KpaTHBIX OTHOIICHUH.

4. 3aKOH MOCTOSHCTBA COCTaBA.

5. 3akoH ABorajapo, CleACTBUS U3 3aKOHA. MOJSIpHBIN 00BEM.

6. OCHOBHbIE ra30BbI€ 3aKOHBI.

7. 3akoH DSKBHMBAJIEHTOB, MoHATHE 00 »HKkBUBajJeHTe. CnocoObl pacuera
SKBHMBAJIEHTA IIPOCTOTO U CJIOKHOTO BELIECTBA.

8. OTKpBITHE 3IEKTPOHOB U PEHTTEHOBCKUX JTy4eH.

9. OTKpbITHE U CYLIIHOCTb SIBJICHUS PaJNOAKTUBHOCTU IJIEMEHTOB, O-, -, Y-
JTy4H.

10. Mopenb aroma JIxx. Tomcona. Ilnanerapuas monens Pesepdopaa. [loctynarst

OIIK-1 Bbopa.

11. CoBpemeHHble TpEACTaBIECHUsS O cTpoeHuu aTtoma. CocTaB aTOMHBIX SAEp.
[TonsiTie 06 u3oromnax.

12. KBaHTOBBIE YHCIIA.

13. Pacnipenenenue aJ1eKTPOHOB IO 3HepreTnyeckuM ypoBHaM. [Tpunuun [laynu.
[IpaBuno Xynna. IIpaBuna KineukoBckoro.

14. TlonbiTKH Knaccuukanuyu XuMU4eckux snemeHToB 110 .M. Menneneesa.

15. OtkpbiTHE MeEHeneeBbIM NEPUOANYECKOTO 3aKoHa. [lepuoinyeckuii 3aKoH.

16. CTpykTypa TEpHOAMYECKON CHUCTEMBI »3JeMEHTOB. l3MeHeHue CBOWCTB
AJIEMEHTOB IO MIEPHOJIaM U IPYIIIaM.

17. s-, p-, d-, f-omemMeHTsI ¥ UX MecTO B mepuoandeckoit cucteme. CemeicTBa B
I1C.

18. XapakTepuCTHKa 3JIEMEHTA 110 UX MOJIOKEHUIO B IEPUOIUYECKON CUCTEME.

19. Xumnueckass cBs3p llonstue 00 osHepruum cBa3u. Hacelimaemocts u
HaIpPaBJIEHHOCTh XUMUYECKOU CBS3U.

20. IlonsitTue o ruOpUAM3alUU IEKTPOHHBIX OOJAKOB M MPOCTPAHCTBEHHOU
KOH(pUTypali MOJIEKYJ. G- U T-CBSI3b.

21. KoBanentHas xumuueckas cBsizb. OOMEHHBI M JOHOPHO-aKUENTOPHBIN
MEXaHU3Mbl 00pa30BaHusl KOBAJIEHTHOM CBS3U.

22. oHHas1 XUMUYECKasl CBS3b.

23. Meraminyeckas CBS3b.




24
25

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

. Bogopoanas cBsi3b. MexMONIEKyIIpHbIE B3AUMOICHCTBHUS.

. HucniepcHbie cucteMbl. CteneHp aucrnepcHocTy BeulecTBa. Kitaccugukanus
JTUCTIEPCHBIX CUCTEM. PacTBOPHI KaK IMCIIEPCHBIE CUCTEMBI.

Knaccudukanus uCTUHHBIX pacTBOpOB. PacTBopumocTh. I'mapatHas teopus
pactBopoB .M. Menneneesa.

PactBopumocts  BemectB. TemnoBble 3(p¢eKThl NpU  PaCTBOPEHUHU.
3aBUCUMOCTh PACTBOPUMOCTH OT JABJICHUS U TEMIEPATYPHI.

OOmass  xapakTepucTHKa  pacTBOPOB U Ipoliecca  PAacTBOPEHHS.
PactBopuMOCTb TBEPIBIX, KUAKUX U Ta3000pa3HBIX BEIIECTB.

KoHuenTpauus pacTBOpoB 1 criocoObl €€ BhIpaKEHUSI.

Teopust  snexTposmuTHuecko  auccormanuu.  CTeneHb,  KOHCTaHTa
NEKTPOJIUTHYECKON TUCCOLUALUH.

[Ipumenenne 3akoHa JACUCTBYIOIIMX MacC K HOHHU3AIUU  CJIa0BIX
ANIEKTPOJIUTOB. 3aK0H pazdaBieHus: OcTBaNIbIA.

OcCHOBHBIE  TIOJIOKEHHUSI TEOPUU  CHUJIIBHBIX  JJIEKTpoauToB. lloHsTHE
AKTUBHOCTH MOHOB.

Peakuuu nonHoro oomena. Yciosusi nporekanus. CocraBieHHe ypaBHEHHM
peakiuii HFOHHOTO OOMeHa.

Huccoumanusa Boabl. MoOHHOE TIPOU3BEAEHHWE BOJBI W €ro CBOWCTBA.
Bonoponusnii nokasarens. bydepHbie pacTBOpPHI.

Pacuét u meroabl namepenust pH pactBopos.

I'upponus  coneil. Tummunele cinydam ruaponuza. OOpaTumblii U
HEOoOpaTUMBbIN THIPOIH3.

OcCHOBHBIE  TIOJIO)KEHUSI ~ KOOPAMHALIMOHHOW  Teopuu  0Opa3oBaHMUS
KOMIUIEKCHBIX COCTUHCHH.

Homenknatrypa u wu30Mepus KOMIUIEKCHBIX COEAMHEHHUN. 3HauyeHHe
KOMIUIEKCHBIX COCIMHCHUHN B XUMUH.

Jucconmanusi KOMIUIEKCHBIX COEIMHEHUW. YCTOMYMBOCTHh KOMIIJIEKCHBIX
coequHeHn. KOHCTaHThl HECTOMKOCTH M YCTOMYMBOCTU KOMIIJIEKCHOTO MOHA.

OO0pa3sen 3a4eTHOro OUsIeTa (2 cemecTp)

OI'bOY BO I'ocynapcTBeHHbIN arpapHblii yHuBepcuTeT CeBepHOro 3aypaibs
ATpOTEXHOJIOTMYECKNN NHCTUTYT

Kadenpa o6meit xumuu um.N.J[. Komuccapona

VYueOHnas aucuunianHa XuMus

JUTs HarpaByieHUs: ToaAroToBKU 35.03.06 « ArponHKeHepHs»

SauerHsbrit omner Ne 1

1. Xumnueckas cBs3b [lonarue o0 sHeprum cBsizu. HackimaemMocTs ¥ HampaBICHHOCTH
XUMHUYECKOMN CBSI3H.

2. Homenkmarypa u wu30Mepusi KOMIUIEKCHBIX COCIWHEHHH. 3HAaYeHHUE KOMILJIEKCHBIX
COC/IMHEHUH B XUMUH.

3. HailTu npolEeHTHYI0O U HOpMaJbHYI0 KOHUEHTpamuu 1,5M pacTBopa COJISTHOM KHCIOTHI
(mmoTHOCTH pactBopa 1,051/mi)

Cocrasui: Pasmanosa B.E. / / « » 20 r.
3aBeqyromuii kadenpoit / « » 20 T




IIpoueaypa oueHnBaHus 3a4eTa

3aueT MpoXoAWT B NHUCbMEHHOM (opme U B (opme cobecegoBaHMs MO MaTepualy
aucuuiuinHbel. OOydaromeMycst J0CTaeTCsl BapuaHT 3a/laHusl MyTeM COOCTBEHHOIO CIy4ailHOro
BbIOOpA U mpeaocTaBisiercs 15 MUHYT Ha MOATOTOBKY. 3allliTa TOTOBOTO PELICHUS TPOUCXOAUT
B BHJIE cOOeceloBaHUs, HAa 4YTO OTBOAUTCS 5 MHUHYT. 3aJlaHME€ COCTOUT M3 3 BOIIPOCOB,
TpeOyloIIe YCTHOTO M MUCbMEHHOTO OTBETA (TE3UChl OTBETA, (OPMYJIbl 3aKOHOB M BEJIMYMH B
HETO BXOISIIUX, CXEMBbI, YPAaBHEHU).

Ikasa oueHMBaHUA YCTHOIO 3a4eTa

Orenka

Ormrcanue

3a4YTCHO

CTYICHT CaMOCTOSITEIbHO OTBETWJI Ha TEOPETHYECKHUE BOIPOCHL, HAIHCAT
BBIPQKCHUS JUIA 3aKOHOB, YyKa3zajl BEJIWYMHBI B HUX BXOISIINE W CIUHHIIBI
U3MEpPEHHS; pelIaeT 3aJaHue, HCIOJb3ysd BECh apCEHA MMEIOIIUXCS 3HAHHM,
YMEHHI W HaBBIKOB; yMEET OLIEHHWBATh, aHAJIU3UPOBaThb W 0000mIaTh, JAeiaTh
BBIBOJIBI; BJIAJICET CIOCOOAMHU DEIICHHUsS 3aJaHus; OCBOWJI M3ydaeMble 3aKOHBI,
NPaBHUJIA U TIOHSATHS

HE 3a4YTCHO

0oOydJaronuiicss JOMyCTU TPyOble OMMOKKM M HE MOT NPUMEHHUTH TOJIyYCHHBIS
3HaHUS JJIs BBIMIOJHEHWs 3aJaHusA; HE CMOr OOOCHOBaTh MPUMEHSIEMbIC
TIOJIOYKEHUS; 3aKOHBI, MPAaBHUJIa U TIOHSATHUS HE OCBOCHBI

HpuMeprle 3aJaHuA 1JId JK3aMEHa B (1)0pMe TECTUPOBaAHUA

Komnerennusa OIIK-1. Cioco6eH pemmaTs TUIIOBBIE 331a4H TPO(PECCHOHAIBHON NeTETLHOCTH
Ha OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB MAaT€MaTHYECKUX U €CTECTBEHHBIX HayK C MPUMEHEHHEM
MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT U

K pa3zneny 9. DuexkrponpoBoaHocTs pacTBopoB. Konaykromerpus

o XOpoIuIo MPOBOIUT AIEKTPHUUECKHI TOK PACTBOP

o BriOepuTe MPOBOIHUKH IIIEKTPUUECKOTO TOKA

o PacnonoxuTe HOMEpa BOJHBIX PACTBOPOB B MOPSAKE YBEIUUEHUS JIEKTPOTIPOBOTHOCTH 1 —
KOH, 2 — HCI, 3 - H,COs, 4 — KCI 5 - C;HsOH (oTBet BBecTH B BHE MOCIEI0BATEIHHOCTH
uudp 6e3 mpobenon)

o Merona, OCHOBaHHBIN Ha U3MEPEHHUH JIEKTPOTIPOBOTHOCTH PACTBOPOB, HA3BIBACTCS

o Konaykromerpus mnpuMEHsICTCS IJIA ONPENCIICHHS BIAXHOCTH TIOYBBI, 3€pHA, KOPMOB,
IIPOJIyKTOB (J1a-HET)

o BreipaxxeHue 3aKkoHa HE3aBUCHUMOTO TIEPEMEIICHHS HOHOB ISl PACTBOPA AJIEKTPOJIUTA UMEET

BUI

O O O 0O O O

3akoHa HE3aBUCUMOI'0O IepeMEIeHUsI HOHOB OTKPHIT CBaHTE AppeHnycoM(a-HeT)

3akoHa HE3aBUCUMOTIO IepeMEILeHUsI HOHOB OTKpBIT Buubrensmom Konbpaymiem (z1a-Her)
VY nenbHas 371E€KTPOIPOBOJIHOCTD —

DKBUBaJIEHTHAs JIEKTPOIPOBOJIHOCTH —

[Ipu yBennueHUU KOHUEHTPALMH 3JIEKTPOIUTA yAEIbHas JIEKTPOIPOBOIHOCTh pacTBopa
DAEeKTPONPOBOJHOCTh PACTBOPOB AIEKTPOJIMTOB C MOBBILLIEHUEM TeMIIepaTypbl Ha 1 rpaayc

K pasgeay 10. O0mme cBoiicTBa MeTaJL10B
o Kpurepuii, nexaiiuii B OCHOBE pa3eieHUs METAUIOB Ha JIETKUE U TSHKEIIbIE

o B 3emHoii KOope 6obIIIE BCErO
o BsiOepuTe psig caMoro TBEPIOTO U CAMOTO TYrOIJIABKOTO METAJIOB COOTBETCTBEHHO




[Ipu HarpeBaHuM 371EKTPOIPOBOAHOCTh METAJUIOB YMEHbIIAETCSI(/1a-HET)

SIBneHue cymiecTBOBaHHMS MeTaljla B pa3HbIX (opMax B TBEPAOM COCTOSIHUM, WIIU
CIOCOOHOCTh MPUHUMATh PA3INYHbIE KPUCTAIUIMYECKUE (POPMBI

CBOWCTBO METAJUIOB  BbIOpAachlBaTh AJIEKTPOHBI C TOBEPXHOCTH IMOJ  JEeHCTBUEM
AJIEKTPOMArHUTHBIX BOJIH, YTO OOYCJIOBJIEHO CJIa0OW CBSI3bI0 BAJEHTHBIX AJIEKTPOHOB C
AOPOM

CBOMiCTBO MeETa/IOB, OOYCIIOBJIEHHOE IPUCYTCTBUEM B HEM CBOOOJHBIX AJIEKTPOHOB,
KOTOPBIC HAIIPABJICHHO IMEPEMCIIAIOTCA ITPHU HAJIOKCHUH IJICKTPUYCCKOT'O TOKA

MCTaJ'IJ'I, I/ICHOHBSYGMBIﬁ AJid  CIUIaBOB, IMPUMCHACMBIX B CAMOJICTOCTPOCHHUU, JJIA
BOCCTaHOBJICHUS] METAJIIIOB U3 OKCUJIOB: YCTOWYMBBI KOPPO3UHU, C MAJION MIOTHOCTHIO —
[lapa wMertamnoB, Kkoropas OyzaerT BblpabaTbiBaTh HauOOJIbIIEE  HANpPSDKEHHUE B
raJIbBAHUYECKOM JIEMEHTE

OHeprus, HeoOXxoAumasl Uil yAaJd€HHs] DJJEKTPOHAa M3 M30JMPOBAHHOTO aromMa Ha
OECKOHEYHO OOJIBIIIOE PACCTOSHHE

BCJ’II/ILII/IHa, KOJMYCCTBCHHO XapaKTCPHU3YCT CHOCOOHOCTL MeTalia OTJaBaThb JJICKTPOHLI B
pacTBope, T. €. €ro BOCCTAHOBUTENIbHBIE CBOMCTBA

K pasgeay 11. XuMunyeckasi KHHETHKA

O O O O

O

OCHOBHOM 3aKOH XUMHUYECKON KHHETUKHU TJIACUT

OCHOBHOM 3aKOH XUMHUYECKON KHHETUKHU Ha3bIBaeTCA

OCHOBHOM 3aKOH XUMHUYECKON KHHETUKU CHOPMYIHUPOBaH

[Topsiiok XMMHYECKON peakiuu — 3TO CTENEHb B KOTOPYIO HYKHO BO3BECTH KOHCTaHTY
CKOPOCTH XMMUYECKOW peakuu B BRIPHKEHUH 3aKOHA JEHCTBYIOIUX Mace (J1a-HeT)

[Topsiiok XUMHUYECKON PEaKIUH — 3TO CTENEHb B KOTOPYIO HY)KHO BO3BECTH KOHLEHTPALIUIO
pearupymouurx BeIeCcTB B BHIPAKEHUH 3aKOHA JIEUCTBYIOIUX Macc (Ja-HeT)

Yucno MOeKys, y4acTBYIOUIUX B 3JIEMEHTAPHOM aKT€ XUMHUYECKON PEeaKIMK — 3TO

Enununna nsmepenus CKOpocT TOMOT€HHOM XUMUYECKOUW peaKIu

Bo ckonbko pa3 Bo3pacTeT ckopocTh Xumuyecko peaknun 2A(r) + B(r)= C, ecnu
KOHLIEHTpalus BeuiecTBa A yBesnuutcs B 3 pa3a? (oTBeT aaiTe Hudpoii)

Bo ckonbko pa3 yMEHBLIMTCS CKOPOCTh Xumuueckod peakuuu A(r) + 3B(r)\= C, eciu
KOHLIEHTpauus BeuiectBa B ymensimres B 3 paza? (0TBeT faiite uudpoii)

OneHuTe U3MEHEHUE CKOPOCTH XUMHUUecKkon peakuuu 2A(r) + B(r)= C, eciau KOHIIEHTpALUIO
BelecTBa A YMEHBIINUTD B 3 pa3a, a KOHLIEHTpaluio BemecTsa B yBennuuts B 3 pasa
CKopoCTh TOMOT'€HHOH peakluy MPOTEKatolel B BOAHOM PacTBOPE 3aBUCHUT OT

CpenHsisi CKOPOCTb TOMOI'€HHOM XMMHMUYECKONW pEaKIMM [0 H3MEHEHUIO KOHIIEHTPalUU
u3Mepsercs

K kakoii Teopuu OTHOCUTCS JaHHOE ONPEJEIICHNE: B pEaKLUi MOT'YT Y4acTBOBAaTh TOJIbKO T€
MOJIEKYJbI, JHEpPrusi KOTOpBIX OOJbIIE€ CpeAHEW OSHEpPruh MOJIEKYI Ha KakKyl-TO
OTIPE/IENIEHHYIO BEINYNHY

DHeprus akTUBALMM JIEKUT B AUANIAa30HE

K paszgeay 12. OxkucuTe/ IbHO-BOCCTAHOBUTEIbHbIE PeaKIul

O O O 0O 0O O O

OKI/ICJ'H/ITGJ'H)HO-BOCCTaHOBI/ITeHBHBIMI/I peaKHI/ISIMI/I HA3bIBAKOTCSA

OKHCIHATED — 3TO

[Iporecc BOCCTAaHOBICHHS — 3TO MPOIIECC

JlaHHOE BEIIECTBO SABJISCTCS TOJBKO OKHUCIATEIIEM

JlaHHOE BEIIECTBO SIBJISCTCS TOJBKO BOCCTAHOBUTEICM

YcTanoBHUTE COOTBETCTBHE MEXKY MOJTypEeakiMe 1 Ha3BaHUEM Mpoliecca
YcTaHOBHUTE COOTBETCTBUE MEXKy YPABHEHUEM XUMUYECKOW PEAKIUH U €€ TUIIOM



o O

O O O O O

YcTaHOBUTE COOTBETCTBHE MeEXAy aTromMoM ¢ocdopa B ¢dopMyne BeliecTBa M €ro
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIMU CBOMCTBAMHU, KOTOPBIE OH MOXKET MPOSIBIISTH
OKHCANTENBbHO-BOCCTAHOBUTENBHOM peakiuei sBisiercs

BoccraHnoBuTenpHbIe CBOICTBA a30T MPOSBISET B peaKLUU

B coemunenusix: PH3, P205, H3PO3 docdhop umeer creneHn OKUCICHUS, COOTBETCTBEHHO
paBHbIE:

BoccranoBuTenbHbIe CBOMCTBA JKEJIE30 MPOSIBIISIET B PEaKIUU:

MuHUMaNbHYIO CTETIEHb OKUCIIEHUS XJIOP MPOSIBIISIET B COSAUHEHUU

Cxeme npeBpalieHus Fe’ — Fe** COOTBETCTBYET XUMUYECKOE YPaBHEHUE

Haubonp1iyto cTenenb OKUCIEHUs MapraHel] UMeeT B COeIMHEHUH

B ypaBHenuun peakuuu, cxema koropoir H202 + HI — H20 + 12 kosddunuent nepen
(hopMyII0il OKUCTUTEIS paBEH

OAMHAKOBYIO CTENEHb OKUCIIEHUS KeJIe30 MPOSBISIET B COSAUHEHUSIX:

K pa3zpeny 13. Daexrposn3s. 3aKoHbI 3JIEKTPOIH3A.

(@)
(@)

O

DNEeKTPOH3 —

HOHOJ’IHI/ITCJ’IBHOC HAMpsOKCHUC, KOTOPOC HAAO0 HPHIIOKHUTL K JJICKTpOJaM, IJId TOTO 4TOOBI
AIIEKTPOJIH3 IIENT OECIPETIATCTBEHHO HA3bIBACTCS

[Tponeccrr Ha katone K(-) mpu snexrposmze

[Tporneccer Ha aHoae A(+) TpH IEKTPOIIN3E

Omnpenenute BEpHOE YpaBHEHHE MpoOIecca, MPOTEKAIOMIET0 Ha aHOJIE MpPH AIIEKTPOJIH3E
BoiHOTO pacTtBopa coyi KCl

Omnpenenute BepHOE YpaBHEHHE IPOIIECCa, MPOTEKAIOMIETO0 HAa KaTOAE IPH AIIEKTPOJIH3E
BoiHOTO pacTtBopa coyi KCl

Omnpenennute BEepHOE YpaBHEHHE MpoOIecca, MPOTEKAIOMIET0 Ha aHOJIE MpPH AIIEKTPOJIH3E
BOJIHOTO pacTBopa costt AgNO3

Omnpenennute BEepHOE YpaBHEHHE MpOIecca, MPOTEKAIONIET0 Ha aHOAE MNpPH DIIEKTPOIIU3E
pacmiaBa comu AgNOs

Omnpenennute BepHOE YpaBHEHHE IIPOIIECCa, MPOTEKAIOMIETO HAa KAaTOAE TPH DIIEKTPOIIH3E
pacmiaBa com AgNOs

Omnpenennute BEepHOE YpaBHEHHE MpOIEcca, MPOTEKAIOMIET0 Ha aHOJIE MpPH AIIEKTPOJIH3E
pactBopa cost AgNO;

[Ipu snexTpoau3se paciuiaBa cyib(ara MarHusl Ha KaToJie BbIJENSIETCA BOJAOPO (J1a-HeT)

K pasneay 14. Duekrpoxumuyeckue npoueccol. [lorennuomerpust

O O O O O

@)

Ha rpanune pasnena ¢as )k Bo3HUKaeT

VYpaBHenue HepHcra oTpaxaer 3aBUCUMOCTh

VYpaBHeHuUe, Jexaliee B OCHOBE IOTEHIIMOMETPUUECKOTO METOIa

DneKTpOoJHBINA NOTEHILIMA BOSHUKAET Ha I'paHulle pasaena das3

PaBHOBeCHBIN 3JEKTPOAHBIA TOTEHIIMAT PACCUHMTHIBAIOT MO ypaBHeHHio Baut-I'odda (na-
HET)

VYpasuenue HepHcTa, onpeenstonero paBHOBECHbIHN 3J€KTPOJHbIN OTEHIIMAT HMEET BUJ
Ha rpanuue pasnena ¢a3 T)k BOZHUKAET CJIOM U3 3apsKEHHBIX YaCTHI, KOTOPbIN Ha3bIBAETCS
(3 cnosa)

Meton  uccienoBaHus, OCHOBaHHBIM Ha  HU3MEPEHUU  DJICKTPOJBMKYIIEH  CHIIbI
raJlIbBAHUYECKOT'0 AJIEMEHTA, Ha3bIBAETCS

[ToTeHnomMeTpusi MpUMEHSIETCS Ul ONpPEAETICHHUs] KOHLIEHTPAlMK BOJAOPOJHBIX HOHOB (Aa-
HET)



o IloTeHnmomeTpus MPUMEHSIETCS ISl ONIPENIEICHUSI COJIECOIEPKaHUS (Aa-HET)

K pa3neay 15. Koppo3us metanioB. Crioco0bl 3alIMTHI OT KOPPO3UH

O

o O

O O O O

(@)

O

Koppo3us siBisieTcsi HEKOHTPOJIUPYEMBIM OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIM IPOLIECCOM,
IIPU KOTOPOM METaJl1, Tepsisl SJIEKTPOHBI, OKUCIseTCs (Ja-HeT)

Koppo3us nporucxoauT ¢ BbIAEIEHUEM HEPTUU U pacCEMBaHUEM MeTallia (Ja-HeT)
Kopposust sBisieTcss KOHTPOJUPYEMBIM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIM IIPOLECCOM,
MpU KOTOPOM MOH METaJlIa IEPEXOAUT B BOCCTAHOBJIICHHYIO (POpMY (Z1a-HET)

Koppo3sus — 310

Meramt npu Koppo3uu

[IprunHOI KOPPO3HHU SABIISIETCS

Haubonpiiee pacnpocTpaHeHHE HMEET KOPPO3Msl METalIOB TOJBKO C KHUCIOPOJHOMN
nenoJisipu3anuent (J1a-uer

Haubonee akTuBHO KOppoAUpYyeT

Pesynbprar mpoTexkaHuss KakuX XUMHUYECKUX peakluid, B KOTOPBIX IOCIE pa3pyLICHHs
METAJUIMYECKOM CBSA3M, aTOMbl METAJlIa W AaTOMBI, BXOJAIIHE B COCTaB OKHCIUTENEH,
00pa3yroT XUMHUUYECKYIO CBSI3h

VYpaBHeHHE, KOTOPOE MOXKET ObITH IPUMEPOM ra30BOM KOPPO3UU

K paszgeay 16. Kosuturatunbie cBoiictea. Kpuockonus

O

O O O O

MeTto/i, OCHOBaHHBINI Ha W3MEPEHUU MOHWKEHMSI TEMIEPAaTypbl KpUCTALUIM3ALUUA PacTBOpa,
Ha3bIBaeTCs

Kpuockonus npumeHnsieTcs Ui OnpeieaeHuss OCMOTUYECKOTO J1aBJIeHUS (Ja-HET)

B ocHOBe KpHOCKOMMYECKOTO METO/1a JIEKHUT

Bripaxkenue nepBoro 3akoHa Payns ais pactBopa 31eKTpoIuTa UMEET BUA

Han pactBOpoM pdaBiieHHME HACHIIEHHOTO IIapa pacTBOPHUTENS BbIIIE, YE€M HAJ YUCTBHIM
pacTBopuUTeNEM (Ja-HET)

Han pactBopoM aaBiieHue HaCBILEHHOIO Mapa pacTBOPUTENIS BCErla HIKE, YEM HaJl YUCTBHIM
pacTBopuUTeNEM (Ja-HET)

PactBOp caxapa u pacTBOp NMOBAapeHHON COJIM MPU OJAMHAKOBBIX MOJISUIBHBIX KOHIIEHTPALUIX
3aMEep3HYT IIPHU OJIHOM U TOM ke TeMIieparype (Ja-HeT

3akon Bant-I'odhda mo3BomsieTr paccUUThIBAaTH OCMOTHYECKOE JIaBJICHHE pPa30aBICHHBIX
pacTBOpOB (J1a-HET)

[Ipu onuHAKOBON KOHIIEHTPALMM PAaCTBOPEHHOTO BELIECTBA KOJUIMTATHUBHBIE CBOMCTBa (Ap,
pocm, ATkp, ATkum) pacTBOpOB 3JIEKTPOIUTOB

Pacnionoxxure HOMepa BOJHBIX pacTBOpOB B TOPSAKE MOHIKEHUS TEMIIepaTyp
kpuctamumm3anuu 0,1m Bogubix pactBopoB 1 — CaCly, 2 — C,HsOH, 3 - KCI, 4 - CH;COOH
(oTBET BBECTH B BUJIE MOCIEAOBATEIBHOCTH UPp 6€3 TpoOeoB)

IlIkana oneHNBaHUA TCCTUPOBAHHUSA HA IK3aAaMCHE

%0 BBLINMOJHEHHUA 3a1aHUA Bauaa no 5-6aabHoM cucTteme
86 - 100 5
71 -85 4
50-70 3
Mmenee 50 2




BOl'lpOCbI AJIsl ¢CIaY4 YCTHOT0 3K3aMEHa

Koz Bomnpocsr
KOMITIETEHIUHI

1. DnexTponpoBOAHOCTH CpeAd, YyHelbHas 3JIeKTPONpoBOAHOCTh. Crnocod
U3MepeHus U npakTuyeckoe npumeHenue. Konaykromerpus.

2. DKBHMBAJEHTHas 3JEKTPONpPOBOAHOCTh. CooTHOIIEHHE €€ C YyAeNbHOU
AJIEKTPOIPOBOJIHOCTBHIO U € MOJBHKHOCTBbIO MOHOB. 3akoH Kombpayia.
[IpakTHueckoe NpuMeHEHHE

3. IIpakTnyeckoe onpeneneHne KOHTYKTOMETPUIECKUM METOJIOM CTEIEHU U
KOHCTaHTBI AJIEKTPOJIMTUYECKON JUCCOLUALIUMH CJIA0bIX AIEKTPOJIUTOB.

4. Ilpaktuueckoe  OIpeNEIeHHE  KOHAYKTOMETPUYECKHMM  METOJIOM
aKTUBHOCTH U KO3 (UIIMEHTa aKTUBHOCTU CUJIBHBIX AJIEKTPOJIUTOB.

5. Konnykromerpuueckoe TutpoBanue. OCHOBBI METO/A, TPUMEHEHHUE.

6. Ilonoxxenue MmeramoB B mepuoaunyeckoil cucreme .M. Menneneesa.
CrpoeHue aTOMOB METAILJIOB.

7. ®usnyueckue cBOMCTBA METaIOB. [[puMeHenne MeTamios.

8. CnocoObl TOJy4YeHHs] METaUIOB U3 OKCHJAHBIX, CYIbQUAHBIX U
KapOOHATHBIX PY/I.

9. XuMHUeCKHE CBOMCTBA METAJUIOB.

10. Xumuueckass kuHetuka. CKOpPOCTh XUMHUYECKOM peakuuHu. 3aKoH
NEUCTBYIONIMX Macc (OCHOBHOM 3aKOH KMHETHKH), €0 MAaTeMaTU4YeCKOe
BbIpakeHue. KoHCTaHTa CKOPOCTH XMMUYECKON PEAKLINH,

11. [Topsaok U MONEKYIAPHOCTh peakiuii. OCHOBHOW 3aKOH KHMHETHKH IS
peakuuu 1-ro, 2-ro, 3-ro MOpsIAKOB.

12. Ilepuoxa mosynpeBpailieHus. 3aBUCUMOCTb INEpHoJa IMOIYIpEeBpaIeHHs
OT Ha4yaJIbHOI KOHILIEHTpAlluX BELIECTBA.

OIIK-1 13. BiusHne TtemnepaTypsl Ha CKOPOCTh XMUMHUYECKHX peakuuid. [IpaBuiio
Baut-I'odda. Dneprus akrupauuu, ypaBHeHHE AppeHuyca.

14. Katanus wu ero ¢opMmbl. MexaHusm JAeWCTBHS — KaTaiau3aTopa.
@depMEeHTAaTUBHBIM  KaTaiu3, €ro OCOOCHHOCTM U  3HA4CHHE B
OMOJIOTHYECKHUX MPOIECcCcaXx.

15. Cnoxubie peaknui. KnHeTnka memHbIX peakiui.

16. OOpaTUMOCTh XUMHUYECKHX pEaKlui, XMMHUYECKOE paBHOBECHE. 3aKOH
NEeUCTBYIOLIMX Mace Ui 00paTuMbIX peakuuil. Koncranra paBHoBecus.

17. Cmemenne xumuueckoro pasHosecust. [Ipunmun Jle-1llarense.

18. OkucnuTenbHO-BOCCTAaHOBUTEIbHBIE peakuuu. [lpuHIMN cocraBiaeHUs
YPAaBHEHUN  OKHUCIIMTEIBbHO-BOCCTAHOBUTENBHBIX  peakuuid. Merox
AMIEKTPOHHOTO OajaHca.

19. BaxHeiilme OKUCIUTEIN U BOCCTAHOBUTENH. BiusHUE cpeabl HA TEUEHUE
OKHUCJIMUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUH.

20. Tunbl OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

21. CtpoeHue M MexaHM3M OOpa30BaHHE IBOMHOIO 3JIEKTPUYECKOIO CIIOS.
OnexTpon.  ONEeKTpoaHbIM  moTeHIMal.  YpaBHeHue  HepHcra.
BonopoHslii a5ekTpo.

22. XMMUYECKUE W KOHLEHTPALMOHHBIE TaJbBAaHUYECKHE LEMH, HUX
ANEeKTpoABIKYyIIas cuia. Mamepenune D/1C.

23. Ilorenunomertpus. uaukaTtopHbie 3eKTpobl. CTEKISHHBIA 3JEKTPO/,
€ro yCTPOMCTBO M MNPUHIUN JAEUCTBUA. OJEKTPOJbl CpPaBHEHUSL.
XmopcepeOpstHBIN 3JIEKTPOJI, €0 YCTPOUCTBO U MPUHITUTT JCHCTBHUA.

24. IloreHMOMETpUYECKUI METOJL OIIpeaeIICHUS KOHIIEHTpaLUHU

BOJOPOAHBIX HOHOB CTCKIIIHHBIM 2JICKTPOJOM.




25. TepmonHamMu4ecKkass HEYCTOMUMBOCTh MeTaIIOB. Koppo3us MeTamios u
e€ BuAbl. XUMHUYECKasi KOPPO3Usl METAILIIOB.

26. DIIEKTPOXUMUYECKAS KOppo3us METAaJIJIOB. Mexanuzm
AIIEKTPOXUMHUYECKOI KOPPO3UH METAUIOB B Pa3HbIX CpPEllax.

27. CriocoOpl 3a1UThl METAJIOB OT KOPPO3UHU.

28. KosmmuratuBHele CBOMCTBA PacTBOPOB IEKTPOJUTOB M HEIIEKTPOJIUTOB.
[loHmxkeHue JaBl€HUS HACBHILIEHHOTO Iapa pacTBOPUTENS  HaJ
pacTBOpPOM.

29. 3akonbl Payna. Kpuockonus u €€ mnpakTudeckoe IPUMEHEHUE.
D0ynrockonus U €€ MPakTUYECKOe MPUMEHEHHE.

30. Ocmoc. OcMoTHuUECKOE€ JaBJIEHHE U €ro u3MepeHue. 3akoH BaHT —
I'odda. buonoruueckue nporeccsl 1 0OCMOC.

31. Tepmoxumusi.  Ouranmpnus. 3akoH [ecca u  ero  cieacTBus.
TepmoxuMHuUecKre pacyEThl.

32. XuMuueckas TepMOIMHaMHKa. JHTponws, sHeprus [ mdoca.

33.3akonbl  TepMmoauHamMuKu.  OlLleHKa  BO3MOXKHOCTH  MPOTEKaHHS
XUMHUYECKON PEaKIUH.

IIpouenypa oneHuBaHHUA JK3aMeHa

[IpomexyrouHnass arrectanus, KaKk KOMIUIEKCHOE MEPOIPHUITHE, BKIIOYAECT IIPHEM
YCTHOTO 3K3aMeHa. OK3aMEeHbl NPUHHUMAIOTCS IMPENOoJaBaTeIsIMU, BEIYLIUMHU JIEKIUOHHbIE
3aHATUS. B OTHENbHBIX ciaydasx Mpu O0JIbIIOM KOJIMYECTBE TPYII Yy OJHOTO JIEKTOpa WU MpH
OONBIION YMCIEHHOCTH TPYINbl C pa3pelleHus 3aBefylollero Kkadeapoil nomyckaercs
IIPUBJICYEHUE B NOMOIIb OCHOBHOMY JIEKTOPY IpENOJaBaressl, MPOBOAMBIIETO MPAKTHYECKUE
3aHATHUSL B rpynmnax. DK3aMeH IMPOBOJUTCS TOJIBKO NpU MNPEIbSBICHUU CTYAEHTOM 3a4€THOM
KHW)KKA M TP YCIOBUHU BBINOJHEHUsI BCEX KOHTPOJBHBIX MEPOIPUATUHN, MPETyCMOTPEHHBIX
yueOHBIM IJIAHOM U paboyeil mporpaMMoi no uydaemoi qucuumimie. CTyaeHTaM Ha SK3aMeHe
MIpeIoCTaBIISIETCA [TPaBoO BHIOPATh OJUH U3 OuieToB. Bpems noarotoBku k oTBeTy coctasisieT 30
MUHYT. [l0 HCTeUeHHMM YCTaHOBIIEHHOIO BPEMEHHM CTYACHT JOJDKEH OTBETUTh HA BOIPOCHI
JK3aMEHAllMOHHOro Owilera.  Pe3ynbTarel 3K3aMeHa OLEHMBAIOTCA 110 YEThIPEXOaIbHOM
cucteMe («OTJIMYHO», «XOPOIIO», «YyIOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHO») U
3aHOCSTCS B OK3aMEHALIMOHHYK0 BEJIOMOCTh W 3a4ETHYIO KHWXKY. B 3a4eTHyH0 KHHXKKY
3aHOCSTCS TOJIBKO TOJIOKUTENbHbIE OLCHKH. [loamucaHHbI npernojaBareneM SK3EMILIP
BEJIOMOCTHU CHAETCSI HE MO3HEE CIEAYIOUIEro JHA B IEKaHaT, a BTOPOH XpaHUTCS Ha Kadenpe. B
Cllydae HEsIBKM CTYyJ€HTa Ha DK3aMEH B DK3aMCHALIMOHHOW BEIOMOCTH [EJIAETCS OTMETKA «HE
sapwiics». CTyHeHThl, HE NpOLUEAIINE MPOMEXKYTOUHYIO AaTTECTalUI0 IO TrpauKy CecCUH,
JOJIKHBI JINKBUIMPOBATh 33JI0JKEHHOCTh B YCTAHOBJIEHHOM ITOPSIKE.

I kaJyia oneHMBaHUsI YCTHOI'0 IK3aMeHa

OueHka Ormrcanue

O1eHKa «OTJIMYHO» BBICTABJISETCS OOy4JaIOIMIEMYCs, €CIH OH TIIYOOKO WU TPOYHO
YCBOWJI TPOTPAMMHBIN MaTepuall, MCUYEPIBIBAIONIC, IMOCIEAOBATEIIBHO, YETKO |
JIOTUYECKH CTPOMHO €ro H3Jaraer, MOKa3bIBaeT BEPHOE MOHMMAHHE XUMHUYECKOM
CYIIIHOCTH PAacCMaTpUBAEMBbIX SIBJICHMI M 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHIA,
JACT TOYHOE OMNpPEACIICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHSTHM, 3aKOHOB, TEOPHIA,
a TaKKe MPaBWIHHOE OMPEICICHNE XUMUUECKUX BEITMYUH, YMEET TECHO YBS3BIBATh
TEOPHUIO C MPAKTUKOM, CBOOOTHO CIPABIACTCS C 3aJlayaMH, BOMPOCAMHU U JAPYTUMH
BHJaMH TIPUMCHEHHS 3HAHUW, MPABWIHBHO OOOCHOBBIBAECT NPUHITOE pEIICHHE,
BIIaJIC€T PAa3HOCTOPOHHUMHU HABBIKAMH W TMPUEMAaMU BBITIOJHEHUS MPAKTHUECKUX
3aJ1a4.




OneHka «XOpOILIO» BBICTABISETCS OOydaromeMycs, €cld OH TBEpPJO 3HaeT
Marepuai, TpaMOTHO M IO CYHIECTBY M3Jaraer €ro, He JOIyCcKas CYyIIECTBEHHBIX
HETOYHOCTE B OTBETE€ HAa BOMNPOC, MPABWIBHO IPUMEHSET TEOPETHUYECKHE
MOJIOKEHUSI TPU  PpEIIeHUH TPAKTUYECKUX BOMPOCOB M  3ajad, BIAJEeT
HE0OXO0IMMBbIMH HaBbIKAMU U TIPUEMAaMU UX BBIIIOJTHEHHUSI.

OrneHKa «yIOBJIETBOPUTENIBHO» BBICTABISAETCS OOYYaIOLIEMYCs, €CIM OH HMEET
3HAHHUA TOJBKO OCHOBHOIO MaTepHalla, HO HE YCBOWJI €ro IETalled, JOIyCKaeT
HETOYHOCTH, HEJOCTATOYHO MpaBUJIbHBIE (POPMYIUPOBKH, HAPYIIEHUS JTOTUYECKOM
IIOCJIEN0BATEIBHOCTH B  M3JIO)KEHMHM IPOTPAaMMHOIO MaTepHalid, HCIBITHIBAECT
3aTpyJHEHUS MPU BHITIOJHEHUH MPAKTUYECKUX paboT.

OneHka «HEyIOBJIETBOPUTEIBHO» BbBICTABISIETCA OOyyarolemMycs, KOTOpbIM He
3HAET 3HAUYUTEIBHON YacTH MPOTPAMMHOIO MaTepHualia, JOIYyCKaeT CYIIECTBEHHbIE
OLIMOKHU, HEYBEPEHHO, C OOJBIIMMU 3aTPYAHEHUSIMH BBIMOIHIET MPAKTUYECKUE
paboTel. Kak nmpaBuiio, olieHKa «HEYIOBIETBOPUTEIBHO» CTaBUTCS O0ydarolInumMcs,
KOTOpbIE HE MOTYT MPOJIOJKUTH 00yueHHEe 03 JOMOIHUTEIbHBIX 3aHITHIH

Oo0pa3en 3k3aMeHaMOHHOI0 OmJiera (3 cemecTp)

OI'bOY BO I'ocynapcTBeHHbIH arpapHblii yHuBepcuteT CeBepHOro 3aypaibs
ATpOTEXHOJIOTMYECKNN NHCTUTYT

Kadenpa o6meit xumuu um.N.J[. Komuccapona

VYueOHnas aucuunianHa XuMus

JUTs HarpaByieHUs ToaAroToBKU 35.03.06 « ArponHKeHepHs»

OK3aMeHHAIMOHHBINA OneT No 1

1. DOxBuBaNeHTHas AIEKTPONPOBOJHOCTb. CootHolieHue eé c YAEIbHOU
AIIEKTPOIPOBOTHOCTHIO M C TOJBIKHOCTHIO MOHOB. 3akoH Kombpaymra. [lpaktudeckoe
IIpUMEHEHNE

2. Ocmoc. Ocmotmueckoe maBieHHWE # ero wusMepeHue. 3akoH Bantr — Todda.

Bbuonoruueckue nmpoueccol U 0CMOC.

3. 3anummuTe ypaBHEHMsI peakLMi T'MIpOJH3a U YKaXKUTE XapakTep Cpelbl JUIsl paCTBOPOB

CJIENYIOIIUX CcoJie: a) cynbdura HaTpus; 0) xmopuna menu (I1).

Cocrasui: Pazmanosa B.E. / / « » 20

TI.

TI.

3aBenyromuii kadenpoit / « » 20

Kpurtepuu onennBanusi pepepara u npuMepHbIii NepedeHb TeM

Tembl pedepartos:

1.  MexXMOJIeKyIsIpHOE  B3aMMOJEHUCTBUE. bHonormyeckas pojab MEKMOJIEKYISIPHBIX

B3aUMO/ICIICTBHIA.

2. 'nGpunan3zanus opouraneit. ['eomerpudeckast hopma MOJICKYII.

3. Xumudeckasi U (pu3ndeckas TEOPUH pacTBOPOB.

4. IlpousBeaeHNEe paCTBOPUMOCTH.

5. CunbHBIC 3JIEKTPOJIUTH B COBPEMEHHOM TEOPUH DIIEKTPOTUTHICCKOMN JUCCOLIUAIIIH.
6. 3HaueHue KOMINIEKCHBIX COCIUHEHUM.

7. MarguTHbBIE U OITUYECKHUE CBOMCTBA KOMILIEKCHEBIX COSTMHEHUH.



8. IIpocTpaHCTBEHHAs! CTPYKTYpa KOMIUIEKCHBIX COEUHEHUI.

9. Knaccudukanus ralbBaHUIECKUX JIEMEHTOB.

10. XumMuuecKkrue UCTOUYHHUKHU TOKA.

11. TorMBHBIE AIEMEHTHI.

12. DnexTpoasl CpaBHEHHUS.

13. UnaukaTopHbI€ 3JIEKTPOIBI.

14. Dnexrpodopes. Dnekrpoocmoc. O0macTH MPUMEHEHHS.

15. MeTobl U3MEpPEHHsI OCMOTHYECKOTO JaBJICHHUSL.

16.3axon Payns u anTUpU3BL

17. Onpenenenrie MOJIEKYISIPHOW MacChl KPUOCKOMTUYECKUM METOJIOM.

IIpouneaypa ouennBanus pedepara

B paboueii nporpamMmme AMCHUIIIIMHBI TPUBOJUTCS MEPEYEHb TEM, CPEIU KOTOPBIX CTYIEHT
MOXET BbIOpaTh TeMy pedepara.

[TapameTppl OLIEHOYHOTO CpEeACTBA:

- UTHQOpPMAIMOHHAs JOCTATOYHOCTb;

- COOTBETCTBHME MarepHalia TEME U IUIaHY;

- CTWJIb U SI3BIK M3JI0KEHHUs (11e1ec000pa3HOe MCIO0JIb30BAHNE TEPMUHOJIOTHUHU, TIOSCHEHNE
HOBBIX MIOHATUH, JIAKOHUYHOCTD,

- JIOTUYHOCTh, IPAaBUIILHOCTb IPUMEHEHUS U OPOPMIICHUS LUTAT U Jp.);

- HAJIMYKE BBIPAXKEHHOW COOCTBEHHOM MO3UITUY;

- aJIEKBaTHOCTh M KOJIMYECTBO MCIOIb30BaHHBIX UCTOUHUKOB (10-15);

- BJIaJICHUE MAaTEPUAIIOM.

Ha 3amuty pedepara, cocrosmyro w3 3amurthl pedepata M OTBETOB Ha BOIPOCHI,
otBoautcs 10-15 munyT.

Kpurepun ouenku pedepara

OueHka Ormrcanue

BBICTABIISIETCS  OOydJaromemMycsi, ecinu Tema pedepara IOITHOCTBIO PpACKPHITA,
3a4TeHO | comepkaHWe pedepara COOTBETCTBYET IUIaHy, CTYACHT XOpOIIO  BIaJeeT
MaTepHaJIOM, YCIEITHO OTBEYAET Ha BOIIPOCHI.

BBICTABJIICTCS OOydaroIeMycsi, eciii Tema pedepaTa HE PacKpbhITa, COACPIKAHUE

HC pedepaTa HE COOTBETCTBYET IUIAHY, BIAJEHWE MATEPUAIOM YaCTHYHOE, CTYJICHT HE
3a4TCHO | orpeyaer Ha Gomee yem 50% BOMPOCOB.
3. Kpurepun oueHMBaHus COOOLIEHUS U IPUMEPHDII MepeYeHb TeM

Tembl coo01IEHUI:

. 'a30BbI€ 3aKOHBI.

. KopnyckyisipHO-BOJTHOBBIE CBOMCTBA MUKPOYACTHII.

. PenxozemMenbHbIE 37IEMEHTHI.

. Kpucrammorunaparst.

. [IporonuTnueckas Teopus KUCIOT U OCHOBaHMM. KuciioTel u ocHoBanus JIsronca
. TpynaopacTBopuMble coequHenus. [IponsBenenrne pacTBOPUMOCTH.

. [IpyHMnuanbpHas cxeMa U3MEPEHUs AIEKTPONPOBOTHOCTH PACTBOPOB.

. [losryueHune cBepXunuCThIX METAIIOB. ['anpBaHocTerus. ['aibBaHOIIIACTHKA.

9. Katanus. Teopus rereporeHHoro karanusa. @epMeHTaTUBHBINA KaTAJIN3.

10. DyeKTpoABMIKYIIAs CUJIa U HAIIpaBJIECHUE TPOTEKAHUS OKHUCIUTEIHHO-BOCCTAHOBUTEIHLHOM
peaKkuuu.

03N N KW~




11. Iuddy3uonnsiii noteHuuan. buonorndyeckoe 3HaueHne nud@y3noHHbIX 1 MEMOpPaHHbBIX
MOTEHIIUAJIOB.

12. Ocmoc. DnekTpoocMoc.

13. ArperatHoe coctosiaue BemecTs. [Iporiecc. Bumsr mporieccoB. 3akon ['ecca u ero cneacTBus

IIpouenypa oueHuBaHus COOOIEHU

[To COOTBETCTBYIOIMM TE€MaM CTYASHTHI TOTOBSIT COOOIIEHHS M BBICTYHAIOT IEpe[
ayIUTOpHEH C JOKIIaJaMH, PaCCUNTAHHBIMHU HE OoJiee yeM Ha 10 MUHYT, COMPOBOKIAIOIIUECS
(IO  BO3MOKHOCTH) JEMOHCTpAalMedl CIai0oB JMOO HATIISIHBIM Pa3IaTOYHBIM MaTEPUAIOM.
[TpucyrcTByromue MOTYT 3aJaBaTh BONIPOCH JIOKIAT4YWKYy, BHOCHTH CBOU JOOaBICHHS K
CKa3aHHOMY.
[Ipu oueHke cooOIIEeHHsS MOKET ObITh HCIOJb30BaHa Jit00asi COBOKYHMHOCTb W3 CIEAYIOIINX
Kpumepues:
— COOTBETCTBHE BBICTYIUICHUS TEME, TOCTABICHHON IIeNIN U 33a1a9aM;
— TIPOOJIEMHOCTH / aKTyaJIbHOCTb;
— HOBU3HA / OPUTHHAIBHOCTP MOJTyYCHHBIX PE3yJIbTaTOB;
— TiIyOUHA / IOJIHOTA PACCMOTPEHUS TEMBI;
— JOKa3arenbHast 06a3a / apryMeHTHPOBAHHOCTD / YOEIUTEIbHOCTh / 000CHOBAHHOCTD BHIBOJIOB;
— JIOTUYHOCTD / CTPYKTYPHUPOBAHHOCTH / IEJIOCTHOCTD BBICTYILICHHS,
— pedeBasl KyJabTypa (CTHIIb H3JIOKEHHS, SICHOCTh, YETKOCTh, JIAKOHHYHOCTH, KPacoTa s3bIKa,
y4eT ayIWTOPHUH, OMOLMUOHAIBHBIM PUCYHOK PpEYH, JIOXOJYUBOCTh, ITyHKTYaJbHOCTH,
HEeBepOALHOE COMPOBOXKIICHHE, OXKHBIICHHE peud aopu3MaMu, IpuMepamMu, IUTaTaMu | T.1I.);
— UCHOJIb3YIOTCSI CChUIKM Ha UH(OPMAaIIMOHHBIE PECYPCHI (CaliThl, IUTEpATypa);
— HaIJISITHOCTD / TIPE3eHTa0eIbHOCTh (eciu TpeOyeTcs);
— CaMOCTOSITETTLHOCTh CY)KICHUH / BIIaZICHNE MaTepHUaioM / KOMIIETEHTHOCTb.
— OTBETHI Ha JIOTIOJTHUTEIHHBIE BOIIPOCHI.

Il kaJia oleHUBaHUS COOOIICHUH

Orenka Omnucanue

OTITHIHO JleMOHCTpHpYEeT TIOJIHOE TIIOHUMaHUE BOIpOca TI0  TEMaTHKE
COOOIIIeHNs, JaeT pa3BEPHYTHIC OTBETHI HAa BCE 3aJaHHBIC BOIIPOCHI

XOPOIIIO JIeMOHCTpHUpYyEeT 3HAYMTEIbHOE MOHMMAHUE BOMpPOCa MO TEMATHUKE

COOOIIEHHs, HO KOE-TJIE JOIMyCKAeT HeOOJIbIIINEe HETOYHOCTH B OTBETAX

JleMOHCTpHpYEeT YacTUYHOE MOHUMAHHWE IO TEMAaTHUKE COOOIIEHUS,
YIOBJIETBOPUTENBHO | c1ab0 BlAZieeT TEPMHUHOJOIMEH M OTBEYAaeT TOJIbKO Ha 4YacTb
3a/1aBa€MbIX BOIIPOCOB

JeMoHCTprpyeT HEOOJIbIIOE IOHHMMAaHHE B II€JIOM, HO HE 3HAeT

HCYAOBJICTBOPUTCIILHO
TEPMHUHOB U HC MOXXECT OTBCTUTDb HU HAa OJJUH BOIIPOC

3. Kpurtepuu BbInoiHeHNs] KOHTPOJILHBIX PadoT (3a04Hasi popma o0ydeHuUs1)
IIpoueaypa oueHUBaHUSA KOHTPOJbLHOM PadoOThI

TemaTuka 3aaHuil K KOHTPOJbHBIM pabOTaM yCTaHOBJIEHA B COOTBETCTBUH C Y4€OHBIM
wiaHoM. K HamucaHuio KOHTPOJIbHOM paOOThl HANO MPHUCTYHaTh MOCIE HM3Yy4YeHHUsS pasjela
JUCLMIUIMHBI B COOTBETCTBUHU C POTPAMMON U METOIMYECKUMH YKa3aHUSMHU.

B cocraB KOHTpOJIbHOM pabOTHI BXOJAT HE TOJIBKO CTAHJAPTHBIE 3aJlaHMsl, HO U 3aJjaHMUs,
TpeOyIoIIKe, ONMUCAHMS MPOIECCOB WIIM aHAIIN3A SIBJICHUW B KOHKPETHOW CHUTYAIlHH.

O6beM paboThl cocraBisieT 9-10 BapuanTbl KOHTpOJBHOM pabOThl BHIOMPAIOT IO
METOAUYECKUM YKa3aHUSIM AMCLUMILIMHBI COIVIACHO JBYM MOCJIEAHUM IU(ppaM HOMEpa 3a4€THOM




kHWKKHU. [lpu odopmiennn paboThl BOMNPOCH KOHTPOJBHOIO 3aJaHUs IEPENHCHIBAIOTCA
noJiHoCThI0. [locne kaxaoro Bompoca JAaeTcs YETKUM M SICHBIM OTBET. YPaBHEHUS pEaKUUi
OpraHMYECKHUX BEIIECTB CIIEJyeT IucaTh CTPYKTYpHbIMH (GopMyJaMu U TMOJIHCHIBAThH
HAaMMEHOBAHUS BCEX BEUIECTB 110 MEX/IyHApPOIHON HOMEHKIIATYpE.

CryneHThl BBIIOIHSIOT 3aJJaHusl KOHTPOJIbHOM paboThl B TeTpaau, peructpupytot B 1O
Y OTJIAIOT Ha MPOBEPKY MPENOaBaTEI0 B HAYAJIE CECCHUH.

IIpu oueHke ypoBHS BBINOJIHEHHS KOHTPOJbHOW paboOThl, B COOTBETCTBUU C
MIOCTABJICHHBIMH LIEJIIMHM M 3aJa4aMy JUIsl JAHHOTO BUJAA Y4€OHOM JesITeNbHOCTH, MOT'YT OBITh
YCTAHOBJIEHBI CIIEIYIOIINE KPUTEPUHU:

e yMeHue paboTaTh ¢ 00bEKTAMH M3yYEHHS, KpUTUYECKMMH UCTOYHUKAMHU, CIIPABOYHOM

Y DHIMKJIONEANYECKOH JINTepaTypoii;

e yMeHue coOuparb U CUCTEMATU3UPOBATh MPAKTUUECKUI MaTepua,

® yYMEHHUE CaMOCTOSITEIbHO OCMBICIISITh IPOOJIEMY Ha OCHOBE CYLIECTBYIOIIUX METOIUK;

® yYMEHUE JIOTUYHO U IPaMOTHO U3JIarath COOCTBEHHBIE YMO3AK/IIOUEHHUS U BbIBOJIBI;

® yMEHHUE aHAJIM3UPOBATH U 0000IIaTh MaTEpUal;

® yYMEHHUE I0JIb30BaThCs II100aIbHBIMU MH(GOPMALMOHHBIMU PECypcaMu U IMPaBUIbHO

WX TIPETIOTHECTH B KOHTPOJIBHOU paboTe.

[Ipu oueHke omnpezensieTcss MOJHOTA M3JI0XKEHUS MaTepuaia, KaueCTBO U YETKOCTb, U
MIOCJIEIOBATENIbHOCTh HW3JIOKEHUS MBbICIIEH, HaM4Me JOCTATOYHBIX MOSICHEHWH, KyJIbTypa B
MPEAMETHOM 001aCTH, YUCIIO U XapaKTep OMIMOOK (CYIIECTBEHHbIE UIH HECYIIICCTBEHHEIE).

Cywecmsennvie owubKy CBA3aHbl C HEIOCTATOYHON ITyOMHON U OCO3HAHHOCTBIO OTBETA
(HampuMep, CTYAEHT HENpaBWIbHO YyKa3aJll OCHOBHbIE NIPU3HAKU MOHSATHM, SBJICHUIA,
HENpPaBWIbHO CQHOPMYIMPOBAHbI 3aKOHBl MWJIM NpaBWjia M T.OI. WIX HE CMOI IPUMEHHTH
TEOPETUYECKUE 3HAHUS JJIs1 OOBSCHEHUS MPAKTUYECKUX SBJICHUM.)

Hecywecmeennvle owubku onpenensoTcs HENOJHOTON OTBETa (HAalpuMep, CTYACHTOM
VIOYIIEH W3 BHUJIA KaKOM — JMO0 HeXapaKTepHbIM ()akT Mpu OTBETE Ha BOIPOC) K HUM MOXKHO
OTHECTHU ONMCKH, JOMYIIEHHbIE 10 HEBHUMATEIBbHOCTH).

3a KOHTPOJIbHYIO pabOTy BBICTABIISETCS OLEHKA «3a4eT/He3aueTy.

Illkana oneHMBaHUA KOHTPOJIbHOI padoThl (3a0uHasi Gopma 00yueHus )

OueHka Ormcanue

KonTtponbHas paboTa BBINOTHEHA 10 CBOEMY BapHaHTY, MPaBHIHLHO O(POpPMIICHA;
JOTIYILEHO MO Ka)KJJOMY 3aJIJaHUIO 110 OJHOW HECYIIECTBEHHOM OINOKE U B OJHOM

3auer
3aJlaHUM JIOMYIIEHA OJIHA CYILECTBEHHAs OIIMOKA; MPUBEICHBI PUCYHKH, CXEMBI,
(opMyJibl; BHITOJTHEHHBIE PACYEThl COOTBETCTBYIOT IPABIIILHOMY OTBETY.
KonTponbHast paboTa BbINIOJIHEHA HE MO CBOEMY BapUaHTy; JOMYLIEHO [0
Hesauer | TITHACCATH  IIPOLICHTaM 3alaHUil 10 OJHOW CYIIECTBEHHOM ommnoke, He

MIPUBEACHBI PUCYHKH, CXEMbI, (POPMYIbI; pacyeThl OTCYTCTBYIOT WJIM IPHUBENIH K
HEBEPHOMY OTBETY.




