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1. HEJIb 1 3AJAYU OCBOEHUA INCIUITJINHBI

OCHOBHOM WeJIBI0 JUCHUIUIMHBI SBJISETCS (POPMUPOBAHUE Y CTYJIEHTOB
3HAHUI U YMEHUI 110 XUMHH U Pa3BUTHE XUMUYECKOTO MBIIIJICHUS, HEOOXOIUMOTO
Opyd pelIeHnd (PU3HKO-XMMUYECKHX MpoOsieM obecredeHus Oe30MacHOCTH
KU3HENEATSNIPHOCTH M (POPMHUPOBAHUHM  ILIEJIOCTHOTO E€CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS;

I'naBHas 3anaya JUCHUILIMHBI — (GOPMHUPOBAHUE WPEJICTaBICHUNA 00
O0COOCHHOCTSIX XUMUYECKOU (POPMBI OpraHU3alMu MaTEPUN, MECTE HEOPTAHUUECKUX
Y OPTaHUYECKUX CUCTEM B IBOJIIOLIUU 3€MJIH, UHCTBE JUTOCHEPHI, THAPOCPEPHI U
aTMoc(epsl U poJId XMMHUYECKOTO MHOT000pa3us BEIIECTB Ha 3eMIIe.

3agayaMu U3yYeHUs JUCHUILINHBI ABJISIOTCH:

- U3y4YCHHE OCHOBHBIX XUMUYECKHX SBICHUI;

- OBJajJcHHE (YHIAMEHTAIbHBIMU TOHATHUSAMHU, 3aKOHAMU U TEOPHUIMHU
XMMHH, YTIIyOJIeHHuE U CUCTEMaTU3alus XUMUYECKUX 3HaHU;

- OBJIQJICHHME METOJaMH U MpHEMaMH pEUICHHs] KOHKPETHBIX 3a1ad U3
pa3IMyYHbIX 00JacTe XUMUH;

- (popmupoBaHUE HABBIKOB IPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA;

- (opMupoBaHHE CHOCOOHOCTH HCHOJIb30BaTh XUMHUYECKUE 3HAHUA IS
pelIeHUs IPUKIAIHBIX 3a71a4 yueOHO! U PO eCCUOHAIbHON AESITEIbHOCTH.

- (hopMupoBaHUE TBOPUYECKOTO MOX0/1a K IPOdeccuu.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

JuctuniarHa « XUMHs») OTHOCHTCS K €CTECTBEHHBIM JUCIUIUIMHAM 0a30BOM
yacThu y4deOHOro IuUiaHa 1o HampaBiaeHuto noarotoBku 06.03.01 buosorus
[Tpodunm: buonorust kiaeTku, OMOIKOJIOTHSI, TEHETHKA U SIBISIETCS 00s3aTeIbHON
JUISL U3YUYEHHUsSI CTyJIeHTaMu | Kypca OYHON U OYHO-3209HOM (POPMBI 00yUEHHUS.

JIns ocBOGHUS TUCHUIUTMHBI «XUMUS» 00ydYaroIuecs HCIOJIb3YIOT 3HAHMUS,
YMEHUSI U HaBBIKH, CPOPMUPOBAHHBIE B XOJIe U3YUCHHUSI B 00111€00pa3oBaTEIbHON
IIKOJIE TIpeaMeETa « XUMUS».

HucruminHa «XuMus» CIoCOOCTBYET PACHIMPEHUIO 3HAHUN O CTPOCHUU H
CBOMCTBaX XMMHUUYECKUX COCTMHCHHM, OMOTC€HHOM POJIM JJIEMEHTOB, a TaKKe IS
YCBOCHUS B JAJbHEUIIEM TEOPETUYECKUX OCHOB JPYIUX XUMHUYECKUX U
OMOJIOTMYECKUX  JTUCHMIUIMH: «bBHOXUMHUS M MOJICKYJISIpHAsE — OHOJIOTHSY,
«Duznonorust pacrenuity, «lluronorus», «l'enHetuka», «MUKpoOOHOJIOTUS U
BUPYCOJIOTUSD, «DU3NOJOTUS KUBOTHBIX 1 UMMYHOJIOTHS» U T. I.

3. TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUSA
COAEPXKAHUA TNCIIUITJINHBI

Nzyuenune JUCITUTUTIHBI MTO3BOJIUT OBJIAJICTh clenyromen
o0menpodeccuonanbHoii komnerenmnuei (OIIK):

OIIK-6 — Cmoco0OeH uCmoib30BaTh B NPO(ECCHOHATBLHON JESTEIHLHOCTH

OCHOBHBIE 3aKOHBI (PU3HKHU, XUMUH, HAYK O 3emMJie U OMOJIOTUU, TPUMEHSITH METOTBI



MaTeMaTUYECKOTO aHalln3a W MOJCIIMPOBAHUS,  TEOPETHUYECKHX U
HKCIIEPUMEHTAJIbHBIX HCCJEIOBaHUM, MPUOOpPETaTh HOBBIE MaTEMaTUYECKHUE U
€CTECTBEHHOHAYYHbIE 3HAHUS, HCIOJIb3YyS COBPEMEHHBIE 00pa3oBaTEeNIbHBIC WU
UH(OPMAIMOHHBIE TEXHOJIOTUH;

B pesynprare uzydeHus JUCHUILIUHBI CTYIEHT JOJDKEH:

3HAMb!

— OCHOBHbBIE XMMHUYECKUE MOHATHS U 3aKOHBI, XUMUUYECKHUE DIIEMEHTBI U UX
COECIMHEHUS,

— CBEJICHUS O CBOMCTBAX HEOPraHUYECKUX COCIUHEHHU,

— XMMMIO 3JIEMEHTOB U UX COCIUHCHUH,

— DIIEKTPOXUMHUYECKHUE CUCTEMBI,

— KaTaJM3aToOPhl U KATATUTUYECKAE CUCTEMBI,

— XUMHYECKOE U (pa30BOE paBHOBECHE,

— CKOPOCTB PEAKIMU U METO/BI €€ PErYJIMPOBAHNUS,

— KHUCJIOTHO-OCHOBHBIE UM OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
BEILIECTB,

— NEPUOAUYECKYIO CHUCTEMY U CTPOCHHUE aTOMOB JJIEMEHTOB, XUMHUYECKYIO
CBsI3b,

— KOHLEHTPALIMX PaCTBOPOB,

— OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN, TUIPOIIU3 COJIEH.

ymems:

— HCIOJIb30BaTh CBOMCTBA XHWMHYECKMX BEIIECTB B JIAOOPATOPHOM U
MPOM3BOJCTBEHHON MPAKTUKE,

— IIOJIB30BATHCS CIIPABOYHOM JIMTEPATYPOH,

— MPEICKA3bIBaTh CBOMCTBA COCIMHEHUM, YUUTHIBAS UX MPUHAIIEKHOCTh K
ONPENEIICHHOMY KJIACCY,

— MIPOTHO3UPOBATH NMPOTEKAHUE HECIIOKHBIX XUMUUECKUX PEAKLINH,

— HaXOJUTh IIyTH yIPABICHUS XUMUYECKUMHU MPOLIECCAMH,

— OOOCHOBBIBaTh HAOMIONIEHUS W JeNaTh CICAYIOIIUE W3 SKCIEpPUMEHTa
BBIBOJIBI

gnademsn:

— HaBBIKAMU BBITIOJIHEHUSI OCHOBHBIX XUMUYECKHX JIA0OPATOPHBIX OIEpaIui,
HEOOXOJMMBIX B MPAKTUKE aHAIW3a MHUHEPAIbHBIX yJIOOPEHUI, MOYB, PACTCHUIA,
AI0XUMHUKATOB, KOPMOB, ITIPEMHUKCOB,

— MeTojaMmu omnpeneieHuss pH pacTBOpOB U ONpeAeTeHUs KOHLIEHTPALUN
BEILIECTB B PACTBOPAX COBPEMEHHBIMHA METOJIMKAMHU PaCyeTa.

4. COAEP’ KAHUME U CTPYKTYPA JUCHUIIJIMHBI (MO Y JIA)

Tabauya 1. Codepircanue Oucyuniunsl

Ne ©
opma
pa3 | HaumeHnoBaHue p
neJ asjaesa Copnepixanue pasjena TeKYILero
a b KOHTPOJIS




Beenenue

Ipeamer m 3agaum xumuu. OCHOBHBIC
MOHATHS M 3aKOHBI XuUMUH. (OCHOBHBIC
KJIacChl ~ HEOPTaHMYECKUX  COCJAMHEHUHU.
[Ipenmer u 3amaun xumun. CBSI3b XUMHUU C
Ouosioruert,  (HU3MKOM,  CIEIUATBLHBIMU
aucrurnHaMu. OCHOBHEIC 3aKOHBI XMMMH.
OcCHOBHEIE KJIACCHI HEOPTaHUYECKUX
coequHeHuil. COBpEMEHHbIE TEHACHIIUU,
HaIpaBJICHUS M TEPCICKTUBLI Pa3BUTHS
HayKHU.

T,K

OcHOBBI
¢usnueckoi
XHMHH.
XumMndeckas
TEPMOAMHAMMK
a M KHHETHKA

Tema 1.1. DHeprernka XUMHYECKHX
NMpOoIEeCCOB. [lonsarus XUMHUYECKOUN
TEpMOJAMHAMUKHU. DHTaNbNUSA. 3akoH ['ecca.
[Tonsitue osHTponuu. DHeprus [ubOca.
TepMoanHaMU4YECKUE pacy€eThl IO PEAKIIUH.
Tema 1.2. CkopocTh peakuum M MeTObI
ee peryjiMpoBaHus. Karamnus.
OnpeneneHve  CKOPOCTH  XUMHUYECKOU
peakuuu. 3aKOH NEUCTBUS Macc. BnusiHue
TEMIEpPAaTypbl Ha CKOPOCTb XUMHUYECKOU
peakuuu. [IpaBuno Bant-I'opda. Karamus n
KaTalln3aTopHI.

Tema 1.3. Xumunueckoe u ¢Pa3osoe
paBHOBecue. XUMHUYECKOE PABHOBECHE.
@akTophl, BIMAKOIIME Ha  CMELICHUE
XUMHUYECKOro paBHOBecus. I[lpunnun Jle
[ITatennse. da3oBoOE paBHOBECHE.

T,K

OcHOBBI 001IEH
XUMHUHN

Tema 2.1. PactBopbl. Krnaccudukarms
pacTBOpPOB IO arperaTHOMYy COCTOSIHUIO H
COJICP’)KaHUIO PACTBOPEHHOIO  BEIIECTBA.
PacTtBopbI KOHIICHTPUPOBAHHBIC u
pazbaBieHHbIE. PacTBOpUMOCTH BEIECTB.
CnocoObl  BBIp@XXEHHS  KOHIIEHTpaIUU
pPacTBOpPOB.

Tema 2.2. Peaknum HOHHOIO OOMeHA.
CgoiicTBa  pacTBOPOB AJIEKTPOJIUTOB.
Kucnmotel, ocHoBanusi, conu. Teopus
AIEKTPOITUTUUECKON JUCCOLIAALIH.
CreneHb M  KOHCTAaHTA JAWCCOLMAIUU.
CusnbHBIE U CJTa0bIe SJIEKTPOJIUTHI.

Tema 2.3. BoagopoaHsblii mnoka3areib.
I'maposaus cogeit. MonHoe npowusBeneHue
BOJIbl. BoopoaHbIN moKa3zarens. ['uaponus
conel. OCHOBHBIE THIIBI  THIPOJIM3A.

T,K




YpaBHeHUs TUIPOJINA3A. Peaknun
OCQXJICHUSI U PAaCTBOPEHUSI.

Tema 24. OxkucjauTeabHO-
BOCCTAHOBHUTEJIbHbIE peakuun. OCHOBHBIC
TTOHSTHS. CrenieHp OKHCJICHHS.
OnexkTpoHHbld  Oamanc. Buger  OBP.
OxuciuTem u BOCCTAHOBHTEIIH.
DJNIEKTPOJIM3 PacTBOPOB U PacCIUIaBOB.
Koppo3us meTtamios.

Tema 3.1. Ilepuogmueckasi cucrema
3JIEMEHTOB M  CTPOEHHE  aTOMOB.
[lepuoguyecknii 3aKOH U MNEPUOIAYECKAs
cucreMa. l3MeHeHHE METAUIMYECKUX U
HEMETAJUIMYECKUX  CBOWCTB  3JIEMEHTOB.
CoBpeMeHHOE cTpoeHne aToOMOB. OCHOBHBIE
MOJIOKEHUST WU TOHATHS  KBAHTOBOWU

3 XumMuyeckue MexaHuku. 3anpet [laynu. [IpaBuno XyHna. T K
" | cHCTeMBI [IpaBuno  KieukoBCKOro.  DJIEKTpPOHHBIE ’
(bopMyIbL.
Tema 3.2. Xumuueckas CBsI3b U CTPOCHHE
MoJieKyJ. llpupoga XuMHYECKON CBS3M.
Meton BaJICHTHBIX CBSI3EN. Meton
MOJIEKYJISIpHBIX opOuTaneil. KoBaneHTHas
CBSI3b U ee Buabl. VoHHas CBs3b.
BopopoHas cBs3b.
OcHoOBBI Tema 4.1. Xumus s-, p-, d- u f-3;1emeHnTOB.
4. | Heopranmyecko | OCOOCHHOCTHM  CTPOCHHUS, CBOWCTB W T, K
W XUMHUH MOJTy4YeHHUS S-, p-, d- U f-aIeMeHTOB.
Tema 5.1. OcHOBHBIE MOHATHS
KOJIIOUIHOM XUMMH. JucniepcHble
cuctembl. Teopusi MUIEII000pa30BaHUS.
OcHoOBBI OCHOBHBIE TOHSATHS KOJJIOMIHOM XHMHUMH.
S. | KOJJIOMIHOM Knaccudukanus  aucnepcHbIX — CHUCTEM. T,K
XUMUHU JlucniepcuoHHas cpena U aucnepcHas (dasa.
Teopus MUIIEJITTIO00pa30BaHUS.
ArperaTuBHasi YCTOMYMBOCTh KOJUIOUIHBIX
CHUCTEM.
Tema 6.1. Ilpeamer u  MeTOaBI
Ka4eCTBEHHOr0 aHaJmu3a. KadecTBeHHbIE
Xumnyeckas N
peakuu. AHAIUTHYECKUN CUTHAJI.
uaeHTu(puranu . .
JIpoOHBIE ¥ CHUCTEMAaTHUYECKUM aHaIu3.
6. | 1.0cHOBBI T, K
. | AHAIUTHUYECKHUE TPYNNbl KAaTHOHOB U
aHAJIMTHYECKOH
aHUOHOB. OUBUKO-XUMUYECKUE METO/IBI.
XUMHHU

Tema 6.2. Ilpexmer u  MeTOABI
KOJIN4€CTBEHHOI0 aHaJIu3a.




KJ'IaCCI/I(pI/IKaHI/I}I METOJO0B KOJIMYCCTBCHHOT'O
daHaJIn3a. XapaKTepI/ICTHKI/I OCHOBHBIX
MCTOJOB aHaAJIN3a. DU3UKO-XUMHYECKUE
MCTOJBI.

Tema 7.1. OcHOBHBIE MOHATHUSA
opranuveckoit xumum. OcodeHHOCTH
xumuun BMC. OCHOBHBIE  TTOHATHSA

OPTraHUYECKOMN XUMUU. Peakiun

OcHOBBI MOJIMMEPU3AIMA W MOJIMKOHJICHCAIIHNH.
7. | opranuyveckoii | BBICOKOMOJIEKYISIpHbIE COCIMHEHMUS. T,K

XUMHHU HomeHnknatypa opraHudecKkux COeIUHEHUM.

CTtpoeHue OpraHMYeCKMX  COCIUHEHUM.
OcCHOBHBIE MEXaHU3MBbI XUMHUYECKHUX
pEaKIuu. OcobeHHoCTH XAMUH
BBICOKOMOJIEKYJIAPHBIX COCIMHEHMUII.

CTpyKTypa 1M CHUNINHBI
Taonuya 2. O61mas TPy10EMKOCTh AUCIUILIUHBI COCTaBIsET 3 3aUETHHIC
eauHuIlsl (108 gyacoB)

Biix paboTs! Tpyn10eMKOCTh, 4aCOB / 3a4ETHBIX €IMHUIL
(0J0]0) 03®0
O06mas Tpy10eMKOCTh (B 4acax) 108 108
KonTakTHas padora (B yacax): 48 48
Jlexyuonnvie 3ausmus (/) 16
IIpaxmuuecxue 3anamus (113)
Jlabopamopnwvie pabomuwi (JIP) 32 17
CamocrosiTesibHas padora (B yacax): 51 87
CamoCTOSITENIbHOE U3YUEHUE PA3JIENIOB
CamomnoaroroBka  (mpopaboTtka U
MOBTOpPEHHE JIEKIIMOHHOTO MaTepHalia
U Marepuaia y4eOHHUKOB M y4EOHBIX
ITOCOOHH, ITOJITOTOBKA K
71a00paTOPHBIM 3aHATHUSM,
KOJUIOKBHYMaM, pyOexxHOMY
KOHTPOJIIO U T.11.),
IToaroroBka " MIPOXOXKICHUE 9 9
IPOMEKYTOYHOMN aTTeCTalUU
Bua npomMe:xyTo4YHOH aTTecCTalnu 3ayer
4.1. Jleknun
Tabnuya 3. Jlekyuornnvie 3anamusi
No i/t Tema
1. [Ipeamer wu 3amaum xumMuu. OCHOBHBIC TOHSATHS W 3aKOHBI XUMUHU.
OCHOBHBI€ KJIaCChl HEOPTaHUUECKUX COCTMHEHUMH.




2. DHEPreTrKa XMMUYECKUX MPOIIECCOB.
3. CKOpOCTh peakluy U METOJIbI €€ perynupoBanus. Karamnus.
4. Xumuueckoe 1 (ha3oBoe paBHOBECHE.
3. PacTBOpBI.
6. Peakuuy mOHHOro0 0OMeEHa.
7. Bopopoausiii nokaszarens. ['uaponus cosei.
8. OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.
9. Ilepuoauyeckasi cucrema 3JIEMEHTOB U CTPOCHUE aTOMOB.
10. XHUMUYECKAs CBSA3b U CTPOEHUE MOJIEKYJL.
11. OCHOBBI HEOPTAHUYECKOW XUMUHU
12. OCHOBBI KOJUTOMJHOW XUMUU
13. OCHOBBI aHAIUTHYECKON XUMUU
14. XuMudeckas uACHTUDUKAIIHS.
15. OcHoBHBIE MOHATHSI Opranndeckor xumuu. Ocodennoctu xumun BMC.
4.2 IIlpakTr4yeckne 3aHATUSA (CEMHUHAPCKHE 3AHATHS)
(He npedycmompeHvl no yueOHOMY NIAH))
4.3. JlabopaTopHbIe padoThI
Tabnuya 4. Jlabopamopusie pabombi
Ne Ne Kom-BO
JIP | pasnena HaunmenoBanue nabopaTopHbIX padoT 4acOB
OrnpeneneHre OTHOCUTEIBbHON MOJIEKYIISIPHOM
1 | Benenue 2
Macchbl okcuia yriepozaa (IV).
2 Beere OnpeneneHne MOJIIPHOW MacChl SKBUBAJICHTA IIUHKA )
CkopocTh XUMUYECKUX PEAKINI. 3aBUCUMOCTD
CKOPOCTH PEakiMM OT TeMIepaTyphl U
3 I KoHLeHTpauu. Karanus. 'oMorenHsIil u 2
TETEPOTreHHBIN KaTaJIu3.
XHUMHUYECKOE paBHOBECUE. BinsiHue TeMrieparypsl u
4 1 KOHIICHTPAIIMU HA XUMUYECKOE PAaBHOBECHE 2
PactBopsl. PactBOopumMocTs conen. [Iponssenenue
5 2 pactBopuMOCTH. [IpuroroBnenne pacTBOpoB 2
3aJJaHHOW KOHIICHTPAIUH
DIeKTpoJuTAYECKas qucconuanus. ['uaponns
6 2 (mpoTtonu3) coeit 2
OKUCIUTETLHO-BOCCTAHOBUTEIILHBIC PEAKITUH.
7 2 DIJIEKTPOXUMHUYECKUE CBOMCTBA METAILIOB, 4
AJIEKTPOJIU3 PACTBOPOB COJIEH.
8 CBoiicTBa LIETOYHBIX U HMIETOYHO3EMETBHBIX

METAJUIOB U UX COEIMHEHUN




9 4 XpoM, KeNe30, MapraHell, UX COCTUHEHUS U )
CBOMCTBA.
Ornpenenenue nopora KoaryJiasiiuud TUAPO30JIs
10 S BU3yaJIbHBIM METOOM. 2
Metobl NOJy4eHUsI U OYUCTKH KOJUTOUTHBIX 5
1 5 pacTBOpPOB.
Bydepnbie pacTBOpHI U UX CBOWCTBA
12 6 2
KauecTBeHHbBIE peakiMy Ha KaTHOHBI Mg*", Cu®",
13 6 Co?**, Zn**, Fe**, Fe’". 2
14 6 Mertoapl HENTpaIn3aluyl U IEpMaHTaHATOMETPUU )
Bricokomonekyisipabie coequHeHus. Peaknun
15 7 MOJIMMEPHU3ALNH U TTOJIMKOHACHCALIUH. 2
Hroro 32
4.4. IllpuMepHas TeMATHKA KypPCOBBIX padoT
(He npedycmMompeHo no yuebHoOMY NIAH))
4.5. CamocTosiTe/IbHOE H3yUCHHE PA31eJI0B TUCHUILTHHBI
Taonuya 5. Camocmoamenvrnoe uzyueHnue pazoesios OUCUUnIuHsl
No
Bonpocsl, BBIHOCHMBIE HA CAMOCTOSITEIIBHOE U3YYEHHUE
PasButne mpencraBneHuil 0 CTpOCHHMM aroMa. BOJIHOBBIE CBOWCTBa
| anekTpoHa B aroMe. llopsaok 3amosiHeHHs aTOMHBIX OpOHTAJIEH.
[Tpunnun [aynu. IpaBuno Xynaa.
5 [Topsaimok U MOJEKYJSIPHOCTh peakiuu. XUMHYECKUE PEaKUWU B
TOMOTE€HHBIX U T€TEPOTr€HHBIX CUCTEMAX.
3 DJNEKTpOIUTHYECKass auccouuanus BoAbl. VOHHOE MpOU3BENCHUE
BOJIbl. Bos1OpoiHbIN TTOKa3aTeNb. THAMKATOPHI.
[lepnonnueckas cucrema xumudeckux snemeHtoB [[.M. Menneneena.
4 [leppoa4HOCTP HW3MEHEHHS CBOMCTB XUMHUYECKHX 3JIEMEHTOB.
DHeprus MOHU3AIUU 151 CpPOACTBO K JIIEKTPOHY.
DIIEKTPOOTPULIATETLHOCTD 3JIEMEHTOB. Paanychl aTOMOB U HOHOB.
5 duznyeckue M XUMHUYECKHE CBOMCTBA M CIIOCOOBI IMOJYyYCHHS
HEKOTOPBIX METAJUIOB U CILIABOB.




OcHoBHble  BuAbl  Koppo3uu. Kiaccubukanus  KOppO3UHHBIX
6 MPOIECCOB. DJIEKTPOXMMHUUYECKAss KOpPpPO3Usl METaioB. MeTosl
3aIIMATHI METAJLJIOB OT KOPPO3HH.

OCHOBHBIC MOHATHS KaueCTBEHHOro aHaiu3a. KauecTBEHHBIN aHaIN3
HCOPTaHNYCCKHUX COJICH.

KonnvecTBeHHBIN aHAIN3 HEOPTaHUYECKUX BEMIECTB. JKECTKOCTh
8 BOJIBI. PU3NKO-XUMHUYECKHE METOABI aHaiin3a. OCOOEHHOCTH aHaIN3a
MPUPOJIHBIX OOBEKTOB.

[lonydyenne um CBOMCTBA OPTaHUYECKUX coenuHeHur. HomeHknatypa
OpraHUYECKUX COCTUHEHUMN.

5. OHEHOYHBIE MATEPHUAJIBI UIA TEKYIIEI'O U PYBEKHOTI'O
KOHTPOJISI YCIEBAEMOCTH U TIPOMEXXYTOYHON
ATTECTAIIUN

Tekymmii KOHTPOJb  YCIIEBAEMOCTHM CTYAEHTOB OCYIIECTBISAECTCA B
COOTBETCTBUM C OANIbHO-PEUTHUHIOBOM CHCTEMOMW aTTECTAllMM OOY4YaroIIHUXCs IO
OIIOII BO KBI'Y. Cenenust 00 opranuszanuu paboThl IO 3TOM CUCTEME MPUBEICHBI
B TabmuIe.

Makc. 6aut
No KoHTpoabHbBIE MEpOTIPHATHS

(pacnpen.)

I cemectp

1 |Ilocemenue 3aHITHM 10 (3+3+4)

2 | KommoxkBuym 24(8+8+8)

3 | TectupoBanmue 18 (6+6+6)

4 |JlabopaTopHbIC W IPAKTUUECKHUE 3aHSATHUS 18 (6+6+6)

TunoBble 3agaHusl AJI1 CAMOCTOATEILHOM Pa0dOTHI
3ananue 1:

1. UeMy paBeH 3apsj siipa U YUCJIO JIEKTPOHOB B aTOMaXx CIEAYIOIINX
anemeHToB: yriepon C, cepa S, mens Cu, 6apuii Ba, cepedbpo Ag?

2. HazoBute s1emMeHT, B iApe aToMa KOTOPOro coaepkutcs 11 npoToHOB.

3. Ha3oBure 21€MeHT, B aTOME KOTOPOTO COAEPKUTCA 26 SIIEKTPOHOB.

4. YeMy paBHO YMCIIO HEMTPOHOB B aTOMAax CJIEMYIOIIUX U30TOMOB: °N,
11981’1, 235U?



5. Hanumwvrte cuMBOJIBI M30TOMOB 0JIOBA, aTOMBI KOTOPBIX CO/iepKat 66,
68, 69, 71, 72 HelTpoHa.

6. Onpenenure MOJEKYISPHYIO Maccy BOJbI, MOJIEKYJBI KOTOpPOH
COIEPIKAT TKEIBIA U30TOI BOAOPOJA — JCUTEPHUL.

7. DIeMEHT MeNb CYIIECTBYET B BUie ABYX M3ortomos: *Cu m ®Cu.
Copnepxanue B mpupone mnepBoro uzorona paBHo 73 %, Broporo — 27 %.
BrluncnnuTe OTHOCUTENBHYIO aTOMHYIO MacCy MEJU.

8. UeMy paBeH NOPSAKOBBIA HOMED 3JIEMEHTA, MACCOBOE YMCIIO OJTHOTO U3
M30TOMNOB KOTOPOro paBHO 31, a 4KCIIO HEUTPOHOB paBHO 167

9. Snpo aroma HEKOTOPOrO 3JEMEHTa CONEPKUT 31 HEHUTPOH; YHUCIO

AJIIEKTPOHOB B aTroMe paBHO 26. Ha3zoBUTE 37IEMEHT, U30TOIIOM KOTOPOTO SIBISIETCS
JNaHHBIN aToM. Hanuimmre cuMBOJI 3TOT0 U30TOIIA.

10. CxonbKO BNEKTPOHOB M MPOTOHOB BXOJWUT B COCTAB aTOMA JJIEMEHTA,
KOTOPBIN HAXOJUTCS: a) B 5-M mepuoje U B modouHoit noarpytme VI rpymnsr; 6) B
4-m nepuoae u B rnaBHou noarpymnmne I rpymnmbr?

11. Yewm omnpenensroTcss XMMUYECKUE CBOMCTBA JIIEMEHTOB?

12. TloguuHsieTcs JM JBH)KEHUE DIIEKTPOHA 3aKOHAM KIIACCUYECKOU
Mexanuku? Kak HazpiBaeTcs pazgen (GU3NKU, KOTOPBIM HW3y4aeT JBUIKEHUE
MHUKPOYACTHIL?

13.  UYto Ha3bIBaeTCs aTOMHOM OpOUTAIBIO?

14. Yro xapakTepusyeT INIaBHOE KBAHTOBOE uncio? Kakue 3HadyeHHs1 OHO
npuHUMaeTr? YUTO Ha3bIBA€TCA SHEPreTHUYECKUM YypoBHEM? UeMmy paBHO YHCIO
opOuTaneil Ha JaHHOM 3HEPreTUYECKOM YPOBHE?

15.  Yto Ha3bIBaeTCs JIEKTPOHHOU 000JI0YKOH (JIEKTPOHHBIM CJI0EM)?

16. UYto xapakrtepu3yeT MnodoyHoe (OpOUTaIBbHOE) KBAHTOBOE YHUCIO?
Kakue 3nHaueHust OHO MPUHUMAET JIJIsI KQXJA0T0 YHEPTreTUUECKOTO YPOBHS?

17. Kakyro dbopMy UMEIOT M KaK Ha3bIBAIOTCS OPOMTAIM, TSI KOTOPBIX
mo00YHOE KBAHTOBOE YMCJIO paBHO: a) 0; 6) 1?

18.  Kak Ha3bIBaroTCsl OpOUTANIH, AJII KOTOPHIX MOOOYHOE KBAHTOBOE YHCIIO
paBHO: a) 2; 6) 3? Uto Takoe SHEPreTHUECKUI MOTypOBEHb?

19. Yemy paBHO UKCIIO NOAYPOBHEW HA TAHHOM 3HEPreTUYECKOM YpOBHE?

20. Yro xapakTepu3yeT MarHuTHOE KBaHTOBoe uucio? Kakue 3HaueHus
OHO MPUHUMAET JJISl KaXXJOT0 3HEPreTUYeCcKOro noaypoBHsA? Uemy paBHO 4YHCIIO
opOuTaNeil Ha SHEPreTUYECKOM MOTYPOBHE?

21. YeMm orimuaroTcs APYr OT Jpyra opOUTaiu, HAXOIAUIMECS HAa OJHOM
MOypOBHE?

22. Yro xapakTepu3yeT CHMHOBOE KBAHTOBOE YUCIIO?

23. Kaxkwue 3Ha4eHHsI OHO TPUHUMAET?

24. Kak ¢popmynupyercs npuniun [laymu?

25. Kakwue 35eKTpOoHbI Ha3bIBAIOTCS: a) CIAPEHHBIMU; 0) HECTIApSHHBIMU ?

26. Kakoli mnpuHUMIO OHpeneisieT TNOPSAOK 3aloJHEHUS AaTOMHBIX
opoOuTtasneit snexkrponamu? Kak on hopmynupyercs?

27.  Yto Takoe OCHOBHOE COCTOSIHUE aToMa?

28. B kakom TopsiiKE€ AJEKTPOHBI  3alOJHSAIOT  JYHEPreTHYECKHUe
NOYPOBHH?



29. UYem ompexpensercd SHEPrusi IMOAYPOBHS COIVIACHO  IPABUITY
KiieukoBckoro?

30. Kak popmymnupyercs npasuio ['yaaa?

31. UYto mokasmIBaroT JIEKTPOHHBIE (POPMYIIBI AaTOMOB?

32.  Urto mokasmIBaloT EKTPOHHO-Tpaduyeckue popmyibl aTOMOB?

33. B aroMax Kakux 3JIEMEHTOB MPOUCXOJUT «IIPOCKOK JIEKTPOHA» C 4s-
Ha 3d- moxypoBeHs? YUem oH 00yCOBIICH?

34. Kakoii Tun ruOpuan3anuu xapaktepeH isa: a) kpemuus B SiCly; 0)
MarHuss B MgBr;; B) amomunus B A1Br;? Hapucyiite cxembl nepekpbIiBaHUs
AIIEKTPOHHBIX 00JAKOB B IaHHBIX MOJieKynax. KakoBa reomerpudeckas popma 3THX
MOJIEKYJT? SIBISIFOTCS JIM OHU MOJISIPHBIMU WJIH HETIOISIPHBIMUA ?

35. Kakue u3 cienyromux MOJEKYJ SBISIIOTCS INMOJSIPHBIMU M KakHe —
HenoysipasiMu: OF,, MgBr,, PCls, BCl13, HoS, A1Br3? Ilouemy?

36. Monekyna okcuma yraepona (IV) C0, umeer nuuelHyio dopmy.
CKoJbKO G- U m-CBsi3el B 3ToM Mosiekyne? Kakue anekTpoHHbIe o0aka aTroma yr-
Jepo/a y4yacTBYIOT B 00pa3oBaHUU 3TUX cBs3ei? SBnsercs nu monekyna CO, mo-
JISIPHOM MW HEMOJISIPHOW?

37. Kakme U3 CHEAYOIIHUX pEaKkUuid SBISIIOTCA  OKHCIHATEIBHO-

BOCCTAHOBUTCIIbHBIMH
a) KOH + CuC1, — KC1 + Cu(OH),;; 06) KBr + Cl, — KC1 + Bry;

B)  Fe(OH); — Fe,0; + H,0; r) Pb(NO3), — PbO + NO, + O,?
3ananue 2:
1. 3aKOHYMUTE YPaBHEHUS CIIEAYIOIIUX MTPOLECCOB:
a) Al° - 3e = B) N3 - 5¢ = 1) Bry + 2e =
6) S"%+8e = r) Fe® + e = e) Mn*? - 5¢'=
Kakue u3 HUX SBISIOTCS MPOIECCaMU BOCCTAHOBJICHUS ?
2. Kakue u3 ciemyromux BemeCTB MOTYT OBbITh: a) TOJBKO OKUCIUTENSIMH; O)

TOJIBKO BOCCTAHOBUTCIIAMU, B) U OKHCIUTCIIAMHU, W BOCCTAHOBUTCJIAAMU. CI'O3,
Mg3P2, NazCrO4, SOQ, KI, KNOQ, L1C104, KH, Fe, H202, (NH4)QS?

3. Vkaxure TUI Ka)KI[Oﬁ N3 CICAYIOIIHNX OKUCIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX
pEaKINK:

a) P+ KOH + H20 — PH3 + KHQPOz;

6) H2$03 + HQS — S+ HQO; B) KCIO3 — KCI1 + KC104,

F) NH4NO; — N,0 + H,0; I[) Cu + HNO; — CuO\IO3)2 + NO + H,0;

e) AgNO; — Ag + NO, + 0y; x) Fe + Cl, — FeCls;.

4. Metogom 3JICKTPOHHOI'O OajlaHca COCTaBbTE YpaBHCHHUA OKHUCIUTCIIBHO-
BOCCTAHOBUTCIIBHBIX peaKquI, KOTOPLIC IMTPOTCKAIOT I10 CXCMaM:

a) st + chr207 + HzSO4 — S+ CI'Q(SO4)3 + KZSO4 + HQO

6) C+HNO3—>C02+NO+H20

B) Ml’lOz + NaB103 + HN03 — HM1’104 + B10N03 + NaN03 + HZO

1‘) Nal + Nal0O; + H,S04 — I, + Na,S04 + H>0

I[) Mg + HNO3; — Mg(N03)2 + N,0 + H»0

e) Pb0, + MnS04 + HNO; — PbSO0,4 + Pb(NO3)2 + HMnO4 + H,0

)I() KMI’IO4 + NH3 — KNO3 + Ml’lOz + KOH + HzO

3) KzCI'zO7 + HC104 + HI — CI’(C104)3 + KC104 + Iz + H20



n) H,C,04 + KMn0Os — CO, + K,C03; + MnO, + H,0

K) C6H1206 + KMIIO4 + H2SO4 — COZ + M].’ISO4 + KQSO4 + H20

I[JISI KaxxJ101 p€aKin YKa)XMTC BCIICCTBO-OKHCIMUTCIb M BCHICCTBO-BOCCTAHOBH-
TCJIb, IIPOLCCC OKHUCICHHUA U IIPOLECC BOCCTAHOBIICHMA.

3a1aHuA K KOJUIOKBHYMY

Bapuanr 1
1. ChopmynupoBaTh OCHOBHBIEC Ta30BHIE 3aKOHBI.
2.Macca 107 M* azora (1.y.) pasna 1,25 1 -10~kr. Beumrciure mIoTHOCTb a30Ta IO
BOJOPOJY U BO3IYXY.
3. BpluuciauTe MOJSIPHYIO MacCy 3KBUBAJIEHTA MeETallla, €CIM B €Tr0 XJOPHIE
MaccoBas 10Jis xyopa 79,78%, MossipHas Macca SKBUBaJieHTa XJjiopa 35,451/MOJIb.
4. PaccuuraiiTe IIMHY BOJIHBI 3JIEKTPOHA, €CIM CKOPOCTh JBHKEHHS 3JIEKTPOHA
pasna 2-10% m/c.
5. Cxonbko cBoOOAHBIX d -opOuTaneit cogepxkurcs B atomax Sc, Ti, V?
HanummuTe 35eKTpoHHbBIE POPMYIIBI aTOMOB 3THUX 3JIEMEHTOB.

Bapuanr 2
1. ITpunnun [aynu. IIpaBuno I'yaaa. 2 npaBuna KneukoBckoro.
2. Macca 87-10%v® mapa mpu 62°C u masnenmit 1,01-10° I1a pasna 0,24-107 xr.
Bruncnrre MOJEKYIISIPHYIO Maccy BEIIECTBA U Macca OAHOW MOJIEKYJIbI BEILIECTBA.
3. Beruucnure moisipayro Maccy 3kBuBasieHTa KHSO4 B ciienyromumx peakuusx:
KHSO4+ BaCl, — BaSO 4 + KC1 + HCI
KHSO., + KOH = K,SO,4 + H,0.
. Berancnure snepruio (3B) Bo30yxkaeHus 37eKTpoHa B aToMe Na, eciiv napbl ero
nornomaroT GOTOH ¢ AIMHOM BOIHE 4340-10710 .
5.OHepPreTH4ecKkoe COCTOSIHUE BHEIIHEro DJJIGKTPOHA aToMa  OINKCHIBACTCS
CJHEAYIOIIMMHU 3HAYEHUAMHU KBAaHTOBBIX uncels: T — 3; [ = 0; m; = 0. ATOMBI Kakux
AJIEMEHTOB MMEIOT Takoi 3ekTpoH? CocTaBbTe 2JIEKTPOHHBIE (HOPMYJIBI aTOMOB
ATUX JIEMEHTOB.

Bapuant 3
1 OcHOBHBIE XapaKTEPUCTUKU XUMUYECKOU CBS3U.
2. OmpezieniTe MOJISPHYIO MacCy ABYXBaJIEHTHOrO MeTaa, ecmd  14,2-107 kr
OKcHzIa 5TOro Meramna oopasyror 30,2-107 kr cynsgara merasia.
3.Berunciure aymny cBa3u C-C1 B CCL4 no cneayronyM JaHHBIM: JIMHBI CBA3€H
C-C u C1-C1 paBusl cootsercTBeHHO 1,54-1071% 11 1,99-107 M.
4. Jlns aToma ¢ >JI€KTPOHHOM cTpykTypoii 1S?2S?2P? snmimure B Tabnuily 3HaYEHHS
YEThIPEX KBAHTOBBIX YHCEN: I, 1, m, Mg OMPENeNUTe KaXIbIi U3 DJICKTPOHOB B
napasuieIbHOM COCTOSTHUU
Howmep anextpona ... 1234567
n...
l...
mg ...
m ...
5. BeuncnuTe CpenHIO IIOTHOCTh MO BOJOPOAY W IO BO31YXY Ia30BOM CMECH,
o0beMHbIE 1011 Ta30B B koTopoi 1t CHy u C,H, paBHbI 52 11 48%



Bapuant 4
I. O0miee nousiTue o pactBopax. PactBopumocts. [IpaBuno CemeHUEHKO.
2.11pu cunreze ammuaka N, + 3H, <-> 2NH3 paBHOBecHe yCTaHOBUIJIOCH TIPH
CIICAYIOIINX KOHIIEHTPAIIUSIX BEIIECTB (MOJIB/M):
Cn2 =2,5; Ciz = 1,6; Cymz = 3,4. BeruuciauTe KOHCTaHTY paBHOBECHS 3TOU
peaKuuu U UCXOAHbIE KOHLEHTpaunu N, u Hj.
3.B cocTosiHUM paBHOBECHUS CUCTEMBI
CO, + H, <> CO + H,O
peaKIMoOHHAas CMECh UMela 00bEMHBIN COCTAB:
22% CO,, 41 % Hy. 1 7% CO u 20% H»O.
BeruncinTe Kp u Kc it sroit peakuuu pu 1900K.
4. B kakoi Macce BOJbI CleyeT pacTBOPUTH 30r OpoMuia Kamus Jyisl TOJTyYEHUS
pacTtBopa, B KOTopor MmaccoBas noysi KBr paBHa 6%?
Bapuanr 5
1. Paz6aBieHHbIe pacTBOPHI HEAIEKTPOIUTOB. [laBnenue napa. (1mu 3akon Payss).
2. Beruucnaute MossipHyto koHueHtpauuio K>SOy, B 0,021 KOTOPOTO COAEpKUTCS
2,74 pacTBOPEHHOIO BEIIECTBA.
3. Hanumwre BbIpa)keHUs KOHCTAHT PAaBHOBECHUS CJICTYIONTUX 0OPATUMBIX pEaKIIHil:
1 ) Fe;O4 + 4H, <-> 3FG(T) + 4H20(r)
2)4HC1+0,<->2H,0 + 2Cl1,
3)C + CO,<->2CO
4.IIpu HEKOTOPOU TeMIEpPaType KOHCTAHTA PABHOBECUS PEAKIIMH
H,+ Br,<->2HBr pasna 1. Onpenenure coctaB paBHOBECHOM PEAKIITMOHHON CMECH,
€CJIM JJIsl peakiuu ObuH B3sIThl 1Moib Hy 11 2 Monib Brs.

KomunbrorepHoe TectupoBanue
B Teuenue cemectpa CTYAEHT MPOXOIUT MPOMEXKYTOYHOE TECTHUPOBAHUE IO
TpeMm ToukaMm. Kaxxnass pedTHHroBasi TOUKa OI[EHUBAETCS MaKCUMaJIbHO B 6 0auioB
(100% BoImonHeHus 30 KOHTPOJIBHBIX 3a7aHUH ).
Crynent, nabpasmuit 92-100% monyyaer 6 6amnos; 67-91% - 5 6amnos; 51-
66%- 4 6amna; 34-50% - 3 6amna; 17-33%- 2 6amna; 1o17% -1 6am.

IIpumeps! TECTOBBIX 3aaHUM
. OCHOBHBIE OHATHS U 3aKOHBI XUMUU
I: T3 Nel
S: Xumus nsydaer:
-: XMUMUYECKHE CBOMCTBA
- XUMHUYECKHE pEeaKIuu
+: BemecTBa, uX CTpOEHUE, CBOMCTBA U MPEBPAICHUS
-: CTPOEHHE aTOMa
I: T3 N2
S: Xumudeckuii 37IeMEHT XapaKTEePU3yEeTCA:
-: YUCJIOM HEUPOHOB
-: YUCJIOM HYKJIOHOB
+: 3apsiIoM sAapa



- Maccou aroma

I: T3 Neo3

S: 3akoH 0 paBEHCTBE YKCIIa MOJIEKYJ B paBHBIX 00beMax pa3IMYHBIX I'a30B MPU
OJIMHAKOBBIX YCIOBUSIX OTKPBLI:

-: I'en-JIroccak

-: T'ecc

+: ABorazpo

-: lanbToH

I: T3 Ne4

S: OTHOCHUTENIBHASI MOJIEKYJISIPHAS Macca
- UMEET Pa3MEPHOCTD «a.€.M.»

+: 6e3pa3MepHOCTh

- UMEET Pa3MEPHOCTh «I»

I: T3 Ne5

S: CBoiicTBa BEUIECTBA ONMPEAECIAIOTCS:
+: COCTaBOM U CTPOECHHUEM MOJICKYJI

: TOJIBKO KOJINYECTBEHHBIM COCTABOM

: TOJIBKO CTPOCHHUEM

: TOJIBKO Ka4YECTBEHHBIM COCTAaBOM

I: T3 Ne6

S: Halitu MmoJiekynsipHyr0 Maccy rasa, | qutp koroporo umeer maccy 1,25t
-1 56

+: 28

-1 44

-: 34

I: T3 Ne7

S: Haiitu cpenHior MOJIEKYJISIPHYIO Maccy cMecH, cocrosiieit u3 20% kuciopoaa
u 80% yraekucioro rasza (mo oobemy):

-1 32,8

+:41,6

-: 56,2

-: 44,8

Ctpoenue atoma.

I: T3Nel

S: DneKTpOHBI, MPOTOHBI U HEUTPOHBI ABJISIOTCS AJIEMEHTAPHBIMU YacTUliaMu. Mx
CTPOCHHE OMUCHIBACTCS 3aKOHAMU:
+:BOJTHOBOM MEXaHUKOM

- TIEPUOIUYECKHUM 3aKOHOM
+:KBaHTOBOW MEXAHUKOU
-KJJACCUYECKOW MEXAHUKOHN

-:3aKOHOM ABOTaJipo

I: T3 Ne2
S: MUKpOOOBEKTHI 00JIaTafOT:
-:BOJTHOBBIMH CBOWCTBaMU



- mudpaxuen
+:KOPITYCKY/ISIPHO-BOJTHOBBIMU CBOWCTBAMHU
-:KOPIYCKYJISIPHBIMH CBOMCTBaMHU

I: T3 Ne3

S: DnekTpoHHas (popMyJia BHEIIHETO YHEPIETHIECKOTO CJIOS aTOMa HauboIee
AKTMBHOT'O METAJLIA:

-:2s!

+:3s!

-:3s?

-:3s23p!

I: T3 Ne4

S: Dnexrponnyrodpopmynyatoma 1s*2s?2p®3s?3p®3d®4s? umeer xummuaeckuii
5JIEMEHT:

-:Mapragen

-:K00abT

+KeTe30

- IIMHK

I: T3 No5

S: O6u1e hopmyse 303 COOTBETCTBYET BBICIIUM OKCHUJ JIEMEHTA, aTOM KOTOPOTO
MMEET CTPOCHUE BHEITHETO JIEKTPOHHOTO CJIOS:

-:3s%3s!

-:4s%4p°

+:3s23p*

-:28%2p?

I: T3 Ne6

S: Pacnipenenenre 3JeKTPOHOB MO OPOUTAISIMB OCHOBHOM COCTOSIHMM aTOMa
OTIpeJIeIISIeTCS:

-:IIpuHLOUIIOM 3arpera [laynu

- TIPUHITAIIOM HaMMEHBIIICH SHEPTUr

+:BCEMH MIEPEUUCICHHBIMH BBIIIC TIPUHITATIAMH

I T3 Ne7
S: HauMeHb1Mil painyc UMEET aTOM 3JIEMEHTA!
-:CTPOHIIUS
-:0apus
+:panus
-KJIbIIUS
Bomnpocs! k 1abopaTopHbIM padoTam

JlabopaTopHnasi padora
«Omnpenenenue MOJIEKYJISIPHOH MAaCChI YIJIEKHCJIOTO ra3ay.



1.Kakue BeIM4YMHBI XapakTepu3ylOT cocTosHue ra3oB? HazoBurte enuHuUIIbI
W3MEPEHHUS MacChl, 00beMa, JaBJICHUS U TEMIIEpaTypHhl.

2.Yto Ha3pIBaeTCs IUIOTHOCTBbIO Traza 1o Bo3ayxXy? Kak BBIUMCIUTH
MOJIEKYJISIPHYIO MacCy BEIIECTBA, 3Has INIOTHOCTh €r0 MapoB MO BO3AYXY?
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3.Kak npeobOpa3zyetrcs dopmyia Juisi pacuera MOJCKYISIPHOM MaccChl rasa,
€CJIM OTHOCUTEJIbHYIO IUIOTHOCTh €r0 OIPEICNIUTh MO a30Ty WIM MO JHUOKCHIY
yriepoaa?

4 ITpensioxure cnocod OmpeAesieHus: MOJEKYJISIPHOM MAacChl C MOMOIIBIO
JIPYTUX I'a30BbIX 3aKOHOB.

S.Ilouemy nuoOKCHUI yriaepoaa, KOTOpPbIM BBIXOAWT W3 anmapara Kwummna,
MPOMBIBAIOT CHayajia pacTBOPOM THApOKapOOHAaTa HaTpusi, a MOTOM CEpHOMU
KUCJIOTOM?

6.1300pa3ute rpaduku, WIUTIOCTpUpYIOIUE 3aK0HbI boitns—Mapuotra, I'eit-
Jlroccaka wu Ilapnsg. B Kakux KoopaAWHATax MOXKHO IIOJYYUTh JIMHEUHBIC
3aBUCUMOCTH?

7.Ilonyuute n3 ypaBHeHusa Kianeitpona—MenaeneeBa MoJISIpHBIN 00beM raza
IIPU HOPMAIBHBIX YCIIOBUSX.

8.Brruncnure 3HaueHne R 11 pa3nuuHbIX e IMHUIL JaBJICHUS M 00beMa.

9.Yem oTiIM4aIOTCS WCAIbHBIE U PEATIbHBIC Ta3bl?

10./lokaxkxute cripaBeJIMBOCTh CJIEACTBUI 3aKOHA ABOTajpo.

11.1ToueMy ra3oBbI€ 3aKOHBI CIIPABEJIMBBI U IJISI CMECH Ta30B?

12.0 kakux CBOWMCTBaX Tra30B W Ta30BbBIX CMECEU TOBOPUTCS B 3aKOHE
JlanbsTOoHa?

JlabopaTopHas padora
«OmnpenesieHue MOJISIPHOI MacChl IKBUBAJIEHTA METAJLIIA)

1.ITouemMy 3aKOH SKBUBAJICHTOB YJOOHO HCIIOJIb30BATh IPU PEIIEHUU
pacyeTHhIX 3a71a4?

2.BeiBenute (popmynbl JUISl BBIYMCIEHHUS MOJIIPDHOM MAacchl 3KBHBAJICHTA
OKCHJa, OCHOBAHUs, KUCIIOTHI, coyu. [IpuBeauTe npumepsl.

3.ChopmynupyiTe 3aKOH XUMUYECKUX YKBHUBAJICHTOB.

4.YTo Ha3bIBa€TCS SKBUBAJICHTOM 3JIEMEHTAa W 3KBHBAJIEHTOM CIIOXKHOIO
Bemecta? [IpuBenure npumepsl.

5.Kak paccuuTaTh 5SKBHUBAJICHTHI BEIIECTB B XUMHUYECKHUX pEAKIUAX?
[IpuBenure npuMepsl.

6.Kak paccuuTtaTh SKBUBAJEHTHl BEUIECTB B OKHUCIUTEIBHO-BOCCTAHOBU-
TEJIbHBIX PEAKLIUSIX?

JlaGopaTopHasi pabora « XMMHYEeCKAsi KHHETHKA
1. Yto uzyvaer XxuMu4yeckass KHHETUKA?
2. Kakue peakuuu OTHOCSTCSA K MPOCTHIM, a Kakue — K cioxHbiM? IIpuBenure
MPUMEPHI.
3. Kakue peakuuu Ha3bIBalOTCS TOMOTEHHBIMH, a KakKhe€ — TIeTepOre€HHbIMU?
[IpuBenuTe npuMepsI.



4. Yto Takoe CKOPOCTh XHUMHUYECKON peakuuu? 3anuiliiTe MaTeMaTHYeCcKOoe
BBIPAKEHUE ISl ONIPEACIICHHS] CKOPOCTH TOMOTE€HHOM U T€TEPOTr€HHOM pPEaKIUU.

5. Or xakux (axkTOpOB 3aBUCUT CKOpPOCTh peakiuu? CopmynaupyilTe 3aKoH,
OIIPEAEISIIOIIMI 3aBUCUMOCTb CKOPOCTH PEAKIIMK OT KOHIIEHTPALMH PEArupyronux
BEILECTB. 3AMMIINTE MATEMAaTUYECKOE BBIPAKEHUE 3TOIO 3aKOHA ISl TOMOTE€HHBIX
U rereporeHHbx peakuuil. CopMynupyiTe QU3NYECKUI CMBICH KOHCTaHTBI
CKOPOCTH PEaKLUH.

6. Chopmynupyiite npaBwio Bant ['odda, 3amummre MaTeMaTHdecKoe ypaBHEHUE
3aBUCHMOCTH CKOPOCTH pPeaKIuu OT Temreparypbl. OObsiCHUTE (PU3NIECKUN CMBICIT
TEeMIIEPaTypHOTo KO3 UIIneHTa.

7. UTO Ha3pIBa€TCS MEXAHM3MOM XHUMHUYECKOW peakuuu? YUTo Takoe «3Heprus
aktuBann»? Kak 3aBUCTH CKOPOCTh PEaKUWU OT BEIUYMHBI SHEPTUU aKTUBALIMH?
3anummMre ypaBHEHHE AppeHuyca M OOBACHUTE (PU3UYECKHM CMBICI BCEX
BXOJISIIIIMX B HETO BEJIMYMH.

8. Kakue BelecTBa Ha3pIBalOTCs KaTauu3aTopaMu? BiHArOT M KaTanu3aToOpbl Ha
TEIUI0BOM 3 (EeKT peakunu, Ha KOHCTAaHTy paBHOBecHs? MOXET JIu KaTaau3aTtop
VU3MEHUTh BEPOSATHOCTh MNPOTEKAHMS XUMHUYECKOM peakuuu? YTo Has3bIBaOT
TOMOI'€HHBIM U FE€TEPOr€HHBIM KaTaJIU30M?

9. OOBsiICHUTE MEXAaHHU3M TOMOTE€HHOM KaTalUTUYECKOM peakIuH. 3a CUeT Yero
IIPOUCXOJIUT YBEIUYECHUE CKOPOCTH pEAKLIUN?

10. OOBsicHUTE MEXaHU3M I'E€TEPOreHHON KaTaluThudeckon peakuuu. Kakue cragumn
MOSIBJIAKOTCS B TETEPOr€HHOM KaTalu3€e 10 CPAaBHEHUIO ¢ TOMOTeHHBIM? [ IpuBennTe
IpUMEPHI TPUMEHEHUS KAaTATTMTUYECKUX PEAKIIUI.

JlaGoparopHasi padora «XuMHYECKOe PABHOBECHE)
1. Kakue peakumu Ha3bIBalOTCS 0OpaTUMBIMU, a Kakue — HeoOpaTuMbiMu? HazoBure
TEPMOJUHAMUYECKOE YCIIOBHE oOOpaTuMocTtu peakuuu. llpuBenute npumepsl
O00paTUMBIX U HEOOPATUMBIX PEAKITHIA.
2. Ha3zoBuTe Tpy MpU3HaKa XUMHYECKOIO PABHOBECHSI.
3. UTto Ha3bIBalOT KOHCTAHTON XMMUYECKOTO paBHOBecus? ChopmynupyiTe 3aK0H
JEUCTBYIOIIMX Macc JUIsi PAaBHOBECHBIX CHCTEM. JallAIIMTE MaTE€MaTHYECKOe
BBIPAKEHUE U1 BBIYMCIICHUS KOHCTAHThI XUMUYECKOI'O PABHOBECHS.
4. Kak cBsizZaHa KOHCTaHTa XWMHYECKOTO PABHOBECHS C BEJIMYMHOW CBOOOIHOMN
sHeprun ['mb0Oca? 3anuiInMTe MaTEeMaTHYECKOE BBIPAXKEHHE ATOM 3aBUCHUMOCTH.
[losicHuTe, KaKk U3MEHSAETCS BETMYMHA KOHCTAHThl PABHOBECHUS I SK30TEPMUYECKUX
Y DHJIOTEPMUYECKUX PEAKLIMI C U3MEHEHUEM TEMITEPATYPBI.
5. Uro o3HayaeT [AWMHAMUAYECKUH XapakTep XUMHUYECKOTO PpPaBHOBECHS?
ChopmynupyiiTe u nosicuute Ha npumepax npunuun Jle [larense.

JlabGopaTopHas padora «OKHCIAUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIIM)
1. Kakoii nmporiecc Ha3bIBa€TCs OKUCICHUEM, KaKOW — BOCCTaHOBJIeHUEM? UTO Takoe
CTEIEHb OKUCJICHUS U KaK €€ BEIYUCIUTD?
2. Kakue BeliecTBa OTHOCSTCS K BOCCTAHOBUTEIISIM, & KaKM€ — K OKHUCIUTEIAM?
[IpuBeauTe MpuMepHI.



3. Kakue Tunbl OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuid Bbl 3HaeTe?
[IpuBenuTe NpUMEpHI.

4. OOBscHUTE MpaBUJIa OIpPEICIICHUS MPOJIYKTOB OKHCIIUTEIBHO-
BOCCTAHOBUTEIBLHOW PEAKIIHH.

5. OOBsicHUTE TIpaBWJIa PACCTAHOBKU CTEXMOMETPUUECKUX KOI(P(DUIIMEHTOB B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX METOJIOM AJICKTPOHHOTO OaaHca.

6. Kak BIMsSIET KMCIOTHOCTb CPEJIbl Ha OKHUCIUTEIbHYIO CIIOCOOHOCTh HEKOTOPHIX
coenuHeHui? Kak W3MEHSIETCS CTENEHb OKHCJICHUS COCIMHEHUI MapraHia B
3aBUCUMOCTH OT KUCIOTHOCTH CPEJibl?

JlabopaTtopnas paGora «IIpurorosyienne pacTBOpoB»

1. Maiite nouarue «pactBop»? Ha kakue BUIBI IO arperaTHOMY COCTOSI- HHIO
nensitest pactBopbl? [lo kakoMy HpUHIMIY KOMIIOHEHTBI pacTBOpa OTHOCAT K
PaCTBOPUTEIIIO U PACTBOPEHHOMY BELIECTBY?

2. Ot kakux (akTOpPOB 3aBUCUT pacTBOpUMOCTH BemiecTB? Kakoii pactBop
CUMTAETCS HACBILICHHBIM?

3. Haiite ompeneneHue pa3daBIICHHBIX, KOHIIECHTPUPOBAHHBIX M HACHIIICH-
HBIX pacTBOPOB. MOXKET JM pacTBOpP ObITh OJHOBPEMEHHO HACBILIEHHBIM U pa3-
0aBJIEHHBIM, KOHLIEHTPUPOBAHHBIM 1 HEHACBIILIEHHBIM?

4. aiite onpeneneHue KOHLEHTPALMM PACTBOPAa M INPUBEIUTE OCHOBHBIE
CIOCOOBI BBIPAKEHUS] KOHIEHTPALIMH KUJIKHX PACTBOPOB.

5. HanummTe mMareMaTH4ecKoe BBIPaXKEHHE 3aKOHA 3KBHUBAJICHTOB JJIA pe-
aKlMM B pacTBopax. YeMy Ipu pacyeTax LEeIecooOpa3Hee HCIOIb30BaTh MOJIAP-
HYI0 KOHUEHTpPAIMIO SKBUBAJIEHTa (HOPMAIbHYIO KOHIIEHTPALIHIO)?

6. BeiBeguTe opMyIibl 17151 IepecyeTa MaccoBoM 107U (®, %) B MOJISIp- HYIO,
MOJISIPHYIO KOHLIEHTPALMIO 3KBUBAJIEHTA, MOJISIIBHYIO KOHLIEHTPALMIO, UCTIONb3Ys
TOJIBKO IUIOTHOCTh PACTBOPA U MOJISIPHYIO MAacCy PaCTBOPEHHOI'O BEILIECTBA.

7. MOXHO JIn B pacuerax IO «IPaBHIy KPECTa» HUCIHOJb30BaTh MOJSIb-
HOCTb, HOPMaJIbHOCTb U MOJIBHYIO 1007

JlabopaTopHas padoTa «JIEKTPOJUTHIECKAS TUCCOUN AU

1. B ueMm 3akitodaeTcsi CyIIHOCTh 3JEKTPOIUTHYECKOU Teopuu? B yem
pa3HUIIA B MMOHATHUAX JIEKTPOJIUTUYECKAST JUCCOLUALINS U MOHU3ALMS ?

2. JlaliTe ompenesieHHE KHUCIOTE, OCHOBAHHUIO M COJM C TOYKH 3PEHUSA
TEOPHUU AIEKTPOJUTHUECCKON JUCCOITUALIUH.

3. Kak 3aBuCHT CITOCOOHOCTEH BeleCTBa K JUCCOLMAIIMM OT BUJA XUMH
YECKOU CBSI3M MEXKIY €r0 KOMIIOHEHTaMu?

4. UTo Ha3bIBACTCS CTENEHBIO IUCCOIMANMU AeKkTposuTa? Kak MoxHO
AKCTIEPUMEHTAIILHO OMPEACIIUTh CTENEHb TUCCOIUAIINY DJICKTPOJIUTA?

3. [IpuBenuTe MpUMEPHI CHIIBHBIX U CIA0BIX 3JEKTPOUTOB. [Touemy mis

XapaKTepUCTUKUA JUCCOLUMALMKN CWIBHBIX 3JEKTPOJIUTOB MNPUMEHSIOT TEPMUH
«KaXylIasics CTENEHb JUCCOLUALINN?

6. Kakumu merogamu MOKHO U3MEPSTh KOHLIEHTPALIMIO HOHOB BOJIOPO/Ia
B pactBopax? Uto Takoe BoIOpOAHbIN noka3areinb (pH)?



7. Kakyto okpacky HMMEIOT Takue HWHAMKATOPHI, Kak (QeHoI(TaleuH,
JAKMYC U METHJIOBBI OPAaH)KEBBIM B PA3IMUHBIX cpelax (KUCI0HM, HEMTpaJIbHOM,
11e- JIOYHOM).

8. Uto Ha3pIBaeTCS KOHCTAHTOW Aucconuanun? KakoBa CBSI3b KOHCTaHTBI
JUCCOIMAIIMU CJIa00r0 3JEKTPOJUTa CO CTENEeHbI0 auccoruanuu? B ueMm cyTh
3akoHa paz0apieHus: OcTBanbaa?

9. KakoBo 3HaueHME KOHCTaHTHI aAucconuanuu Boael? Ilouemy Ha mpak-
TUKE HMCIOJIb3YyEeTCSd HMOHHOE IMPOMU3BEIECHUE BOJbI (Y4EMY OHO pPaBHO), & HE KOH-
cranTa quccoruanuu’? KakoBo 3Hauenue pH st Boael? 3mensieTcs v 3Ha- YeHue
pH BOJIbI C MOBBIIIEHHEM TEMITEPATYPHI?

10.  3aBHCHUT JM KOHCTaHTa JUCCOLMALMU JIEKTPOJIUTA OT KOHIIEHTPALUU
pactBopa?

JlaGopaTopHnasi padora «'mapoaus coJiei»

l. Uro siBIsieTCS MPUYMHOW peakuuu rujposn3a? Jlaiite ompenesieHHe
peakuuu ruapoausa. Kakue BO3MOKHBI TUIIBI PEAKIIUU THAPOIN3a?

2. [Ipumenum nu npuHuun Jle Illatenbe K peakuusiM ruaposin3za’?
[Touemy?

3. Jns kakux colied peakuus TUApov3a MNpoTeKaeT cTyneH4yato? Yem

omnpenensaeTcss yucio cryneHed ruaponusa? [lo kakoi u3 cryneneil (mepBoil uiam
MOCJIEYIONIEI ) pAaBHOBECHE PEAKIIMHU TMAPOJIN3a CMEILIEHO B CTOPOHY MPO- TYKTOB?

4. Yto Ha3pIBAETCS KOHCTAHTOM TMAPOIN3a? BeIBenUTE BBIpa)KEHUE KOH-
CTaHTBI JIJISl PEAaKLMH THIPOJIM3a N0 KaTHUOHY, AHUOHY, KATHOHY U aHUOHY OJIHO-
BPEMEHHO.

3. Uto Ha3pIBaeTCsl cTeNEeHbIO TuApoau3a? OT kakux (akTopoB OHaA 3a-
BUCUT? Kak MOXHO YIpaBJISITh CTENEHBIO TUAPOIIN3A COJIN?

6. Bcerna nu HEHTpalbHOCTh PACTBOPA COJM YKa3bIBAE€T HA OTCYTCTBUE
peakiuu ruapoausa?

7. [Touemy sneprust 'm66ca peakiuu ruipoau3a B MOJABISIONIEM OOJIh-
IIMHCTBE CITy4aeB OOJIbIIe HYJIs?

8. BreiBenure dopmyny mnsa pacuera AG® peakiuu TUAPOIN3a COJU IO
aHUOHY (KaTHOHY) ¢ ucrosib3oBanueM 3HaueHus K (kucnotsr) (K (ocHOBaHuUs)).

9. Kak 3aBUCHUT cTeneHb THAPOJIH3A COJIM, THAPOJIUZYIOUIECUCA T10

KaTHUOHY, OT pa3Mepa KaTHOHA U €ro 3apsaa?

10.  BeiBeaute hopmysy, MOKa3bIBAIOIIYIO CBS3b MEXIY KOHCTAHTOU U CTe-
MEHBIO TUAPOIN3a. B Kakux ciyyasx BbIpaKEHUE MOYKHO yNpOoLaTh?

11. Kak Biuser temrepaTypa Ha TJIyOMHY MPOTEKaHUS PeakUuu THAPO-
mn3a? OOBSICHUTE 3TO BIUSHUE, OCHOBBIBASICh HA 3aBUCUMOCTH IUCCOLMAIIMN BOJIbI
OT TeMIEPATYpPHI.

12.  Yto Takoe COBMECTHBIN rupoaun3? JJis Kakux cojield OH XapakTepeH?
KaxkoBa riyOrHa mpoTeKaHUS dTUX PEaKITHii?

13. BeiBeauTe ypaBHEHUWE, IO3BOJISIIOIIEE PAcCUUTHIBATh 3HaueHue pH
pPacTBOpPOB, MOJYYEHHBIX IIOCIE PACTBOPEHUE COJIEM, THUAPOIU3YIOIIUXCSA IO
KaTUOHY, aHHOHY, KATUOHY U AHUOHY OJHOBPEMEHHO.



14. B yem 0COOCHHOCTH peakiMM THUIAPOJU3a KUCIBIX conei? Kak pac-
cuMTath 3HaueHue pH pacTBopa, 00pa30BaHHOTO PACTBOPEHUEM KUCIIOW COJH?

JlaGoparopHnasi pabora « KoMIieKCHbIE COeIMHEHHUS

1. Jims kakux aneMeHToB nepuoanueckoun cucremsl .M. Menaene- eBa
XapakTepHO 0Opa3oBaHNE KOMIUICKCHBIX coeauHeHuii? [louemy?
2. Onpenenute 3apsij KOMIUIEKCA, CTENEHb OKHCICHUS M KOOpIWHA-

IIMOHHOE YHCJIO0 KOMIUIeKcooOpa3oBatenss B coenuHeHusx: a) [NH4]Cl; 0)
K[AI(H20)2(OH)4]; B) [Zn(NH3)4](OH)2; ) Na3[AlIF6]; n) [Ni(H20)6]SO4; ¢)
K4[Fe(CN)6] [laiiTe cucteMaTiyecKue Ha3BaHUsl STUM COEIUHEHHUSIM.

3. Kakue yactuiibl MOTYT BBITOJHATH QyHKIMIO urannoB? [losic- Hure,
noyemy Mojekysiaa ammuaka NH3 MoxkeT ObITh TUranioM, a ka- THoH ammonusi NH4
+ - Her? IlpuBenute mpumepbl (HE MEHEE TPEX) KOMIUIEKCHBIX COEIUHEHUH C
Pa3IMYHBIMU JIUTaHIAMH.

4. CoctaBbTe (HOpPMYJIBI CICAYIOMIUX KOMIUIEKCHBIX COEIMHEHUI: a)
TPUAMMUHTPUHUTPOKOOANbT, ©0) rekcadropodeppar(lll) warpus; 53 B)
TETPaxJIOPOATIOMUHAT KaJIus; r) rekcannanokobanbtar(IIl) reKca-
ammunkoOanbsTa(lll); 1) cynedar rerpaakBameau(Il).

3. Kak M0>xHO TToTyuuTh KOMILTeKCHBIE coequuenus: a) [Cu(NH3)4]S04;
0) Na3[Cu(S203)2]; B) K4[Co(NO2)6]? CocraBbTe ypaBHEHUSI COOTBETCTBYIOIIUX
pEeaKUnil.

6. N3BecTHO, uTO KpacHas kpoBsHas colib K3[Fe(CN)6] Gosnee sino- BuTa,
yeM xentas — K4[Fe(CN)6]. O0bscaute 310T (pakt. Kakue HMOHBI BBI3BIBAIOT
orpaBieHue? CoCTaBbTE€ BBIPAKEHUS OOIIMX KOHCTAHT HE- CTOMKOCTH
KOMILUIEKCHBIX MOHOB, BXOSIIUX B COCTaB COJICH U CpaBHU- T€ UX 3HAUCHUS (TaOI.
3 Ilpunoxxenus).

7. [IpuBenuTe B MOHHON (hOpMe ypaBHEHUS PEaKlUid, TPOTEKAIOIINX IO
cxemaM: a) 2CuSO4 + K4[Fe(CN)sj — Cuy[Fe(CN)g] + 2K,S04; 0) Fe(SCN); +
6NH4F — (NHy);[FeFs] + 3NH4SCN; B) 2K4[Fe(CN)g] + Cl, — 2K;3[Fe(CN)g] +
2KCI; r) Cu(OH); + 4NHj3(p-p) — [Cu(NH3)4](OH),. Kakue cBoiicTBa KOMIIEKCHBIX
COEIMHEHU OHU OTPAKAIOT?

JlabopaTopHasi padoTa «DJIEeKTPOJIU3 COIeH»
1. Kakoii mpouecc Ha3pIBalOT IeKTposn3oM? Kak Has3pIBaeTCs yCTaHOBKA IS
npoBeneHust ekTponu3a? Kakoi 37eKkTpol sIBIsIETCS aHOAOM, a KaKOW KaToJIOM
IIPU DJIEKTpOon3e?
2. O0bsICHUTE, KaKKE MPOLIECChl MPOUCXOAT Ha KATOE U aHOJIE MPU DIICKTPOIIU3E
pacmaBa CojlM WIM LIENOYdM. B ueM pasnuuure aHOAHBIX MPOLECCOB s
KHCIIOPOJICOIEPKAIIUX U OECKUCIOPOIHBIX AHUOHOB?
3. Kakue JOmoJHUTENbHBIE MPOIECCHl BO3MOXKHBI MPU JIJIEKTPOJU3E BOJHBIX
pacTBOpOB coJiel U mienoyei? Hanummnre ypaBHEeHHE KaTOAHOTO BOCCTAHOBJICHUS
Y aHOJHOTO OKUCJICHHSI MOJIEKYJI BOJIbI TP AJIEKTPOJIM3€E BOJHBIX PACTBOPOB.
4. Kak BiusieT akTUBHOCTh KaTMOHA METajla Ha XUMHUYECKYIO0 MPUPOAY Ipolecca
Ha KaToJI€ MPHU 3JIEKTPOIN3€ BOIHBIX PACTBOPOB COJICH?



5. Kakue mponeccel HIyT Ha aHOJAE MPHU BJIEKTPOJN3E KUCIOPOACOAEPKALUX U
OECKHUCIOPOJIHBIX KUCIOTHBIX OCTATKOB?

6. B xakoM cilydae 3J€KTpOJIU3 IMPOXOAUT C aKTUBHBIM aHOJIOM, a B KaKOM — C
uHepTHBIM? Kak 3To UCHosb3yeTcs B IPOMBIIIEHHOCTH?

7. Chopmynupyiite 3axoH Papases U 3aUIINTE €0 MATEMaTUYECKOE BhIPAXKEHHUE.
UTo Ha3bIBaE€TCS «BBIXOJ IO TOKY»?

8. Pacckakure O NMPUMEHEHUM NpoIecca EKTPOJIN3a B PA3IUYHBIX OTPACIAX
HapOJIHOTO XO35MCTBA.

JlabopaTtopnas paGora «by(depHbie pacTBOpPHD)

1.  Yro naszwiBaeTcs OydepHoil cuctemoit? B uem 3akmouaercs OydepHOe
nencrteue?
2. Kaxkue 351ekTpoab1 uCnonb3yroTes 1t u3Mepenus pH?

3. CrekJsHHBIHM 3JEKTPOA: CXeMma, CTpoeHue, ocooeHHocTu. HamucaTe ypaBHeHHE
IIEKTPOJHON PaaKkIMU B CTEKISIHHOM 3J1eKTpoJe. OT 4ero 3aBUCHUT 3JIEKTPOIHBIN
NOTEHIMAI 3TOro ekTpoaa? Ha kakoi rpaHuie pasziena B CTEKISIHHOM AJIEKTPOIe
BO3HMKAET NOTEHIIMAJI, 3aBUCSIINN OT pH pacTtBopa?

4. 3anucarh raJbBaHUYECKHE LENH, C IOMOIIBIO KOTOPBIX MOXHO ONpPENeauTs pH
pacTBopa.

5. M3 kakux KOMIIOHEHTOB COCTOUT alleTaTHbIN OyepHbIil pacTBOp, Kakas peaKiusl
MIPOU30MIET IpU AOOABIEHUH K HEMY eKkoro Hartpa? Kak rpu a3tom usmenurcsa pH?
6. Iloka3zath MexaHu3M OyepHOro AeicTBUS aleTaTHol Oy(depHO chucTeMbl IpH
no0aBJIIEHMH K HEW pacTBopa COJIIHOM KHUCIOThl. Kak u3aMmenutcs pH mocne
nobasnenust HC1?

2. Ha yeM ocHOBaH METOJ MOTEHIMOMETPUYECKOTO TUTPOBAHHUS?

3. Yrto takoe OydepHas eMKOCTh?

4. Jlate ompeneneHue cinaboro W CUIBHOTO dJeKkTposuTta. [lpuBecTtu
MPUMEPHI.

S. Kak 3aBUCHT 3.11.C. OT KUCJIOTHOCTH pacTBopa?

JlaGopaTopHasi padora «Ko/u1omaHbIe pacTBOPHD)

1. Knaccudpukanys u CpaBHHTENIbHAS XapaKTEPUCTHKA JIHUCIICPCHBIX
CHUCTEM.

2. MeTtoabl NOTy4YEHUs KOJUIOUAHBIX CUCTEM.

3. MeToapl OYUCTKH KOJUIOMIHBIX CUCTEM.

4. CtpoeHue KOJUTOUIHBIX YaCTHII.

5. MonekyIsIpHO-KMHETUYECKUE W ONTHYECKUE CBOMCTBA KOJUIOMIHBIX
pacTBOPOB.

6. Pacnpoctpanenre B Tmpupoje, 3HAY€HHE M OHOJOTHYECKas POJib

KOJUIONAHBIX PAaCTBOPOB.

[To kaxmoit paboTe CTYIEHT MODKEH MPEACTaBUTh OTYET, COACPKAIIHMA
Ha3BaHUE PabOTHI U Pe3yJIbTAThI BHITIOJHEHUS 3aJJaHUi. 3a BBHITIOJIHCHHE U 3AIUTY



71a00paTOpHBIX pabOT CTYAEHT MOKeT HabpaTh 18 GamoB (Mo 6 6aIoB B KaXAYIO
PEUTUHTOBYIO TOUKY).
[IpomexyTouHas aTTecTanus MpoXoAuT B (hopme sk3ameHa B 1 cemectpe Ha 1

kypce ODO. Ha sk3aMeHe cTyieHT MOXKeT HabpaTh MakcumMyM 30 Oasios.

3auyeTHbIE BONIPOCHI

1. IIpenmet xumun. OCHOBHBIC TOHSTUSA XUMHUU: aTOM, MOJIEKYJIa, JIEMEHT,
BCIIECTBO, MOJb, MOJISIpHAas Macca BEIIeCTBA, OKBUBAJCHT, (HakTop
SKBUBAJICHTHOCTH. 3aKOH KBUBAJICHTOB.

2. [TonsiThe BemecTBa u cocTana BemecTBa. Kitaccudukanus BemecTs. 3aKoH
MOCTOSTHCTBA COCTaBa U 3aKkOH ABoraapo. ['a3oBbie 3aKOHBI. YpaBHEHUE
MennaeneeBa—Kitanenpona.

3. [IpeacraBienus 0 CTpOEHUU aTOMOB: MoJienb Pezepdopna u monens bopa.
KopnyckynsipHO-BOTHOBAs MPUPOAA SJIEKTPOHA.

4. KBaHTOBBIE 4YHCIIa DJIEKTPOHOB B AaTOME. ATOMHBIE 3JEKTPOHHBIC
opoutanu. [Ipeacrasienue 00 IEKTPOHHOM OOIaKe.

5. DnexkTpoHHBIE W  JJIEKTPOHHO-Tpaduueckre @GoOpMysbl  aTOMOB.
[IpencraBnenne 00 sHEpreTMueckoM ypoBHe W moaypoBHe. [Ipuniun Ilaymu.
[IpnHnmn Haumensiuen 3Hepruu. [IpaBuna Kneukosckoro. [IpaBuno XyHna.

6. Ilepnomnueckas cucrema /.M. MenaeneeBa, NmepuOIMYECKHM 3aKOH.
XapakTep H3MEHEHUS paJuyca aTOMOB, HHEPrMM MOHM3AlMM, CPOJACTBA K
AIIEKTPOHY, OTHOCUTEIBHOW 3JIEKTPOOTPULIATEIIBHOCTH M XMMHYECKHX CBOWMCTB
AJIEMEHTOB M0 TPYINaM U IepruoaaM NEePUOIUIECKON CUCTEMBI.

7. Bunel xumuueckod cBsa3u. MoHHag M KoBalieHTHas cBsA3b. CBoOMCTBaA
KOBQJICHTHOM CBSI3M: HACHIIIAEMOCTh, HAIMpPABJICHHOCTh W TMOJISIPU3YEMOCTb.
[TonsipHOCTH CBSI3U U JUIIOJIBHBIA MOMEHT KaK Mepa MOJISPHOCTH.

8. OCHOBHBIE MOJOKEHUS METOAA BAJEHTHBIX CBs3ed. CNHMH-BaJEHTHBIN U
JIOHOPHO-AKIIENTOPHBIN MEXaHU3M 00pa30BaHUs KOBAJICHTHOW CBS3H.

9. [IlpencraBmenue o0 THOpUAM3AIMK aTOMHBIX opOutaneit. Twumbl
rUOpUIN3AINN U IPOCTPAHCTBEHHOE CTPOSHNE MHOTOATOMHBIX MOJICKYJI.

10. IlonsitTue o0 MeTONE MOJEKYJSIPHBIX OpOUTaNeH. DHEpTreTUYeCcKHe
JarpaMMbl JIByXaTOMHBIX MOJIEKYJ, 0Opa30BaHHBIX aTOMaMH MEPBOTO U BTOPOTO
MEePUOJ0B MEPUOIUUECKON CUCTEMBI.

11. Iopsimok cBsizu. MarHuTHBIE CBOMCTBA MOJIEKYJ B paMkax meroaa MO.
DHEPreTUUecKrue IuarpaMMbl JIByXaTOMHBIX MOJIEKYJ, OOpa30BaHHBIX aTOMaMU
BTOPOTO Teproaa NEPUOIUUECCKON CUCTEMBI.

12. Tlonsitue o meramnuyecko cBsi3u. MIOHHas, aTOMHasi U1 MOJICKYJISIpHAS
KPUCTALTNYECKHUE PEIICTKH.

13. OcHOBHbBIE KJIIACChl HEOPTraHMYECKUX COEAMHEHUN: OIpeIesICHMUS,
HOMEHKJIaTypa U B3auUMOCBA3b. I[IOHATHE CTENEHM OKUCIEHUS WM COCTABJICHUE
(bopMyIT OKCUIOB, TUAPOKCH]IOB U COJICH.

14. Oxcupapl: kiaccuduKamus, HOMEHKIATypa, CIOCOObI TOJY4YCHHUS U
cBoiicTBa. KHCIIOTHBIC M1 OCHOBHBIE CBOMCTBA. AMDOTEPHOCTS.



15. KucinoTHO-OCHOBHBI XapakTep OKCHJAOB. YCTaHOBJICHHE XapakTepa
OKCHUJIOB B 3aBUCHMOCTH OT ITOJIOKEHHS 3JIEMEHTA B MEPUOIUYECKON CUCTEME U OT
CTEIICHH OKUCJIEHUS JIEMEHTA.

16. I'uppokcuasl: KUCAOTH U ocHOBaHUs. Kiaccudukaius, HOMEHKIIATypa,
CIOCOOBI MOTYYEHHUSI U CBOMCTBA.

17. Conu: knaccuduxaiusi, HOMEHKJIATypa, CIOCOOBI MOJIyYeHHUS! U CBOMCTBA.

18. IloHsiTMe O BHYTPEHHEW OSHEPrUM M SHTAIBIHH. DHEPreTHYECKHE
abdexT  xmMmudeckux peaknuid. 3akoH ['ecca. CraHAapTHBIE TEIJIOTHI
00pa30BaHMsI XUMUYECKUX COeTUHEHUI. TepMOXUMHUUECKHUE PACUETHI.

19. Tlonmsatue 06 osuTponuu, sHeprun [ub66ca. TepmommHamuyeckas
BO3MOYKHOCTb MPOTEKAHHSI PEAKLIHIA.

20. CkopocTh XMMHYECKHX peakiuil. 3akoH naeiictBus Macc. KoHcraHnTta
ckopocTu. PakTOpbl, BIUSIOIIME HA CKOPOCTh PEAKLIUU.

21. 3aBHCUMOCTh CKOPOCTH pE€akUuh OT TemmepaTypsl. IIpaBuno Banrt-
I'odda. Dueprus aktuBanyu. ['OMOTeHHBIN U reTeporeHHbIN Katanu3. [lonstue o
LEMHBIX PEAKIHIX.

22. Xumpnueckoe paBHoOBecue. KOHCTaHTa XMMHYECKOTO PaBHOBECUS H
sHeprus [mOb6ca, uUx B3auMOCBs3b. HampaBieHne NPOTEKAHUS XUMHUYECKHUX
peaxkuui.

23. Ilpunuun Jle Illarenbe. BnusiHMEe KOHILIEHTpAIMU pPEArupyromnxX
BEILECTB, TEMIIEPATYPhl U JABJICHUS HA MOJIOKEHUE XUMHYECKOTO PABHOBECHS.

24. OOmas xapakTepUCTHKa pacTBOpPoB. OTiauuMs pacTBOPOB  OT
MeXaHU4eCcKuX cmeceil. Du3ndeckne 1 XMMUYECKUE IPOLECCHI PU PACTBOPEHHUHU.

25. CrnocoObl BBIpaXXEHHSI COCTaBa PACTBOPOB: OMNPEICICHUS, €IUHULIBI
U3MEpPEHHUS.

26. PactBopbl HENEKTPOJUTOB. OcMOC. 3aKOHBI HICAIBHBIX PAaCTBOPOB:
Bant-I'odda, Payns.

27. DNeKTpoJIUTHYECKAsA AUCCOMALINS. DNEKTPOIUTHI. [IoHsATHE O CHIIBHBIX
U cinabpix osnekrtpoiauTtax. CreneHp AMCCOLMAMM M €€ 3aBHUCHUMOCTh OT
KOHLIEHTpauuu 3iekTponnTta. KoHcTanTa qucconmanym.

28. DnekTpoMTHYecKas JUCCcoIralus BoJbl. FIoHHOE MpOW3BEACHUE BOIBI.
Bonopoausiii nokasarens. Pacuer pH BoHBIX pacTBOPOB KUCIOT U OCHOBAHUM.

29. Onpenenenue pH pactBopoB. Baxuelimue naaukatopsl. [IpencraBinenue
0 Oy(epHBIX pacTBOpaXx.

30. I'eteporeHHOE paBHOBECHE B HACBIIIEHHOM PACTBOPE MAJIOPACTBOPUMOTO
anektpoiuta. IlpousBeaenue pactBopumocTH. DakTopbl, BIMSIOUIME HA
PacTBOPUMOCTh MAJIOPACTBOPUMBIX 3JIEKTPOJIUTOB.

31. I'mapoinu3s coseil. Peakuust cpenbl B pacCTBOPAX Pa3IMUHBIX COJIEH. 3aUCh
YPaBHEHUM TMAPOIIU3a.

32. CoBMECTHBIM THIPOJIM3 JIBYX COJIeH. BiusiHHME NpUCYTCTBUS KHCIIOT,
OCHOBAHUU U IPYTUX COJIEM HA PABHOBECHUE TUAPOJINA3A.

33. Koncranra ruaponu3a. CreneHb TUAPOJM3a U €€ 3aBUCUMOCTH OT
MPUPO/Ibl, KOHLIEHTPALIMK COJIM U OT TeMriepatypsl. Pacuet pH rugposnusa.

34, Tumbl xuMuyeckux peakiuil. Peaknmuum oOmMeHa B pacTBopax
AIIEKTPOJIUTOB.



35. OKHUCIUTENbHO-BOCCTAHOBUTENbHbBIE peakiuu. [loHsTue okucaurens u
BOCCTAHOBUTENS, TIPOLIECCOB OKHUCIEHHUS M BOCCTAaHOBJEHHUA. BaxuHenime
OKHUCIIUTENIN U BOCCTAHOBUTEH.

36. Tumbl OKHCIHMTEIBHO-BOCCTAHOBUTEIbHBIX PEAKLMIl: OMpPENEIICHUS U
MIPUMEPHI.

37. OKHUCIUTENbHO-BOCCTAHOBUTENbHASA JBOWCTBEHHOCTh: IOHITHE U
MIPUMEPHI.

38.  Meroapl  paccCTaHOBKM  KOX(PPHUIMEHTOB B  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUSX.

39. KonueHTpupoBaHHasi CEpHAs KUCIIOTA KaK OKUCIIUTEND. B3anMmonencrteue
C METAJUIAMU Y HEMETAJJIAMU.

40. KoHueHTpupoBaHHAs  a30THasg  KHUCJIOTa  KaK  OKHCIIHTEIb.
B3auMopencTBrE ¢ METAJNTaMU U HEMETAIIJIAMU.

41. Paz0OaBneHHas a30THasi KUCJIOTAa KaK OKHUCIUTENb. B3aumopeiicTBue c
MetaimaMi. 42. [lepmaHranat Kkanusi Kak OKHUCIUTENb. [[polyKThl BOCCTaHOBIEHUS
B 3aBUCHUMOCTH OT KUCJIOTHOCTH CPEJIbI.

43. BaxHeHlmme BOCCTAaHOBUTEIH: CYJIb(QUT, HUTPUT, HOIUMI, CYJIbPU,
METAJIJIbl, BOJOPOJ — IPOIAYKThI OKUCICHUS U IPUMEPHI PEAKIIHIA.

44. CranmapTHbIE 3IEKTPOAHBbIE MOTeHIMaNbl. CTaHIAPTHBIA BOJIOPOIHBIN
anekTpoAd. YpaBHeHue HepHcTa i1l METANIMUECKUX 3JIEKTPOJOB B PACTBOPE COJIH
MeTajuia.

45. TanbBaHnueckue 3yeMeHThl. (CXema TaJbBaHUYECKOTO JJIEMEHTA.
YpaBHEHHS 3IEKTPOAHBIX MporeccoB. I/C rabBaHUYECKOTO AIEMEHTA.

46. HanpaBiieHne NpOTEKaHUsI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUN
U CTaHJApPTHBIE DJICKTPOJHbIC MOTEHIUAIbI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
cucteM. Pacuer sHepruu ['m60ca 1 KOHCTaHTBI paBHOBECHSI.

47. DNeKTposin3 pacTBOPOB AUIEKTPOJHUTOB. I[lociaenoBaTenbHOCTh pa3psiaa
MOHOB Y MOJIEKYJ BOAbL. COCTaBIEHUE CXEMBI AJIEKTPOIIH3A.

48. DIEeKTpoJM3 pacIUIaBOB BJEKTPOJIUTOB. [loilydeHue 11eI0YHBIX,
IIEJI0YHO-3€MEIbHBIX METAJVIOB U AJIFOMUHUS B IPOMBIIIJIEHHOCTH.

49. Koppo3sust metamioB. OCHOBHbIE BUJIbI KOPPO3UH. MeTOAbI 3alIUTHI OT
KOPPO3UHU.

50. Kommnekchble coenuHeHus. CTpoeHHWE KOMIUIEKCHBIX COEIMHEHUN:
KOMILIEKCOOOpa30BaTeb, JIUTAH/Ibl, BHEIIHSSI U BHYTPEHHSIS C(EphI.

51. Knaccudukaiuss KOMIUIEKCHBIX COEIMHEHUM MO 3apsay KOMIUIEKCHOTO
MOHA U 0 pupo/ie auranaa. HomeHkiatypa KOMIUIEKCHBIX COSTUHEHU.

52.  DAEKTpPOJMUTHUYECKAas JUCCOLMAIMSA KOMIUIEKCHBIX  COCIUHEHUM.
Koncranrta ycroitunBoct. KoHCTaHTa HECTOMKOCTH. Y CTOMYMBOCTH KOMILIEKCHBIX
COEJIMHEHUMN.

53. Dnementsl | A rpynmbl: 001mIast XapakTeprucTHKa, CIIOCOOBI MOTydeHUS,
CBOMCTBA, BaXKHEHIIINE COCTUHECHHUS.

54. Dnementsl I A rpynmbl: oOmas XapakTepuCTHUKA, CITOCOOBI MOTyUYeHUS,
CBOMCTBA, BaXKHEHIIINE COCTUHCHHUS.



55. Onementst VII A rpynmbel: o0miasi XapakTepUCTUKA, Ba)KHEUIINE
coenuHenus. CrnocoObl TMOJTy4YeHHUs, CBOWCTBA M MPUMEHEHHUE BAKHEUIINX
COEeJIMHEHUMH.

56. O6mas xapakrepuctuka p-snemeHtoB VI rpynmei: Kucnmopona, o30H,
MEPOKCHUJ BOJIOPOIa: CIIOCOOBI MOIYYEHUSsI, CBOMCTBA U IPUMEHEHUE.

57. Cepa, ceneH, TeIUTyp, HAXOXKJICHHUE B MPHUPOJE, NMOJYUYEHUE U CBONCTBA
Ba)KHEHIIINX COCTUHEHU.

58. OOmas xapakTepucTUKa p-3JIEMEHTOB V Ipylibl. AMMHAK, MOJy4YEHHE,
ctpoeHue u cBoiictBa. Conu ammonus. OKCHUIBI a30Ta, MOJIYYEHHE, CTPOCHUE H
CBONCTBA.

59. A3oTHas W a30THCTas KHUCJOTHI, IOJyYEHHE, CTPOECHUE, CBOWCTBA.
Hutpatbl, ux TepMudeckas yCTOUUUBOCTh, OKUCIUTEIbHAS AKTUBHOCTh. A30THbIC
ya0OpeHus.

60. CnocoObl TOMy4YeHHUs, CBOIICTBa W mpuUMeHeHHe ¢ocdopa U €ro
coequHeHur. DochopHbIe yI00peHUSI.

61. DHranenusa o6pazoBanus BemiecTBa. CTaHIapTHOE COCTOSHUE BEIIECTBA.
3akoH ['ecca. Pacuer sHTanenmii peakuuid ¢ MCIOJIb30BaHUMEM 3akoHa ['ecca (Ha
KOHKPETHOM IIPUMEPE).

62. CaMOIpOH3BOJIBHBIE W HECAMOIIPOU3BOJIBHBIE IIPOLIECCHI B IPUPOJE
(mpumepsl). Makpo- ¥ MHUKPOCOCTOSIHMS. TepMoauHaMUyeckass BEPOSITHOCTh U
sHTponMs Bo3pacTaHume HHTPONMM KakK JBWXKYIIAs CHJIA CaMOIIPOU3BOJIBHOTO
Ipo1iecca.

63. OHTpomMs BEHIECTBA. 3aBUCHUMOCTb OHTPONMM  BEHIECTBA  OT
TeMIepaTypbl, 00beMa, arperaTHOro0 COCTOSIHUS (MPUYUHBI 3aBUCUMOCTH, €TUHULIBI
U3MEPEHUS).

64. OHTponmMs  XMMHYECKOM  peakuuu.  |[WNUYHBIE  MPOLECCHI,
COTPOBOXKIAIOIIHMECS YBEIMUYCHHEM U YMEHBIIIEHHEM SHTponuu (mpumepsl). Pacuet
HHTPOIUU XUMHUYECKOM peakinu (Ha KOHKPETHOM IIPUMEDE).

65. Dneprus ['mG6ca oOpa3oBaHUST M TEPMOJUHAMHYECKAsT AKTUBHOCTh
BemecTBa. Pacuer sneprum ['nb66ca peakiuu ¢ yaeToM akTUBHOCTH BeriecTB. Kakue
BBIBOJIbI MOXKHO CJEJaTh MO 3HaKy U BenuunHe AG u AG®?

66. 3aBUCHUMOCTb CKOPOCTH XHWMHYECKOM pEakUHH OT KOHILICHTPALUH.
OCHOBHOM 3aKOH XMMUYECKOW KUHETHKUA. MOJIEKYJIIPHOCTh U MOPSIAOK PEAKIIUU.
DKCNEePUMEHTAIBHOE ONPEIETIECHUE TIOPSAIKA PEAKIIMK (KOHKPETHBIN MTPUMED).

67. Brnusaue temmnepaTypbl Ha CKOPOCTh XMMHUYECKON peakiuu. [Ipuaunbl
BIIMAHUSA. YPAaBHEHHE AppeHUyca. DKCHEPUMEHTAIBHOE ONPEACIICHUE JHEPTUU
aKTUBAIlMM  XMUMHYECKOM  peakuuu  (KOHKpeTHbIM  mpumep). Ilpumepsr
MPAKTUYECKOTO KCIOJIb30BaHHUSI HW3MEHEHMS TeMIlepaTyphbl ISl W3MEHEHUS
CKOPOCTH PEaKLIHH.

68. BnusHue kaTanu3zaTopa Ha CKOPOCTh XMUMHYECKOM peakuuu. [IpuumHbl
BIIMSHUS. |'OMOTEHHBIN U reTepOTreHHBIN KaTanu3. ABTokatanus. ®epMeHTaTUBHbBIN
karanu3. WHrubupoBanue peakuuu. [Ipumepbl TPaKTUYECKOTO HCIHOJIb30BaHUS
KaTaJIN3aTOPOB JJIsl K3BMEHEHUSI CKOPOCTU PEAKIUU.



6. MeToguyeckne MaTepHaJibl, ONpeAessIIOIIMEe MPOUEAYPbl OLEeHMBAHUA
3HAHUH, YMEHHNIi, HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH

Taoauna 7. Pe3yjabTaThl 0CBOCHHS Y4€0HOM JUCHUIINHBI,

MoJIJIeKaIne MPOBepPKe

Pe3yabTaThl 00y4yeHus
(00beKTHI OLIECHUBAHNA)

OcCHOBHBIC NOKA3ATEJIH
OLIEHKM Pe3yJbTATOB

OueHovHbIE CpeCTBA

3HaTh: [lepeuncienne ponau u | 1aboparopHas pabora,
pOJIb M MECTO XHUMHUHU B | MECTa XMMHUU B TO3HAHUU | TECTUPOBAHMUE,
MO3HAHUH OKPY)KAIOIIETO | OKPYKAIOIIETO HAc MHpA, | KOHTPOJIbHAs  pabora,
HAC  MHUpa, 3HAYCHHE | 3HAUCHHE XUMHUH JUIS | DK3aMEH
XUMUU U1 YTBEPKICHUS | YTBEPKICHUS
MaTePUATUCTUYECKUX MaTePUATUCTUYECKUX
BO33PEHUI B HAYKe BO33PEHUI B HayKe.
3HATH: [Ipenckazanue nabopaTopHas paboTa,
OCHOBBI XUMUHU U | BOBMOXHOCTEM TECTUPOBAHUE,
XUMUYECKHUE  MPOIECCHI, | OCYIIECTBICHUS KOHTpOJIbHas  pabora,
CBOMCTBa XUMUYECKUX | XUMHYECKHX TPOIECCOB C | DK3aMEH
AIIEMEHTOB M WX COEAH- | TOUYKH 3PCHHSI XUMHUICCKON
HEHUW,  COCTABJISIIOIINX | TEPMOJIUHAMHUKHU u
OCHOBY  OHWOJIOTHYECKHX | KHHETHKHU. [lepeuncnenue
00BEKTOB OCHOBHBIX MOJIOKEHUI

TEOpUHU OBP.

[Iepeuncnenue IIPaBUII

KaTOAHBIX W  AHOJHBIX

IPOLIECCOB npu

ANIEKTPOJIU3€E PACIIaBOB U

pacTBOpoB W Tipu pabote

raJIbBAaHUYECKUX

AJIIEMEHTOB.
Ymerh: [Ipumenenue 3aKOHOB | JabopatopHas paborta,
MPUMEHATh  TMOJYYCHHBIC | XUMUYECKOH TECTUPOBAHUE,
3HaHWS 110 XUMHW TIPH | TEPMOJUHAMHKHN C IEJBIO | KOHTpOJbHAs  pabora,
W3YYCHUU ApyTuX | 000CHOBAHUS IK3aMeH
TUCITUIUIMH W B TpakK- | TEPMOJIUHAMHYCCKOU
TUYECKON  JEATETHLHOCTH | BO3SMOKHOCTHU
mocJie OKOHYAHHUSI | CAMOIIPOU3BOIHLHOTO
YHUBEpPCUTETA TEYCHUS XUMHUYECKOTO

mpoiecca B 3aJaHHOM

HaIpaBJICHUH (pacuer

SHTAJIBIINH, SHTPOIINH,

sHepruu ['n60ca).
Ymern [Ipumenenue naboparopHas pabora,
NPUMEHATh  XUMHUYECKHE | TPHOOPETaCMBIX TECTUPOBAHUE,
TEOPUHU U 3aKOHBI, | TCOPETUUCCKUX  3HAHHH




KOHIICTIIINA O CTPOCHUU U | AN PEIICHUs PACUETHBIX | KOHTPOJIbHAs  pabora,
PEaKIMOHHON 3alad C WCIOJb30BAaHUEM | K3aMEH
CIIOCOOHOCTH Pa3IMYHBIX METOJTUK.
HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB
YMmeTh: [Tpumenenue 3aKOHOB | JabopaTtopHas pabora,
NpoBOANTH pacyeTsl 110 | ['ecca, JlaByasbe, | TECTUPOBAHUE,
TEPMOXUMHYECKIM beprome nis mpoBeneHus | KOHTpoJbHAs — pabora,
YpaBHEHUSM PEAKIUH H | TePMOXUMHYCCKUX dK3aMEeH
MpeICKa3bIBATh pacueToB B  3K30- U
TEPMOJTMHAMHYECKYTO SHAOTEPMUICCKUX
BO3MOXKHOCTH MTPOTEKAHUS | XUMUYECKUX  IPOIIeCCax.
XUMHYECKHUX PeaKIni [Ipumenenue 3aKOHOB

XUMHUYECKOU

TEPMOJIMHAMHUKHU C IIEJIBIO

000CHOBaHUs

TEPMOJIMHAMHYECKOU

BO3MO>KHOCTH

CaMOIIPOU3BOJILHOTO

TECUCHUS XUMUYIECKOTO

mpolecca B 3aJaHHOM

HaIlpaBJICHUU (pacuet

SHTAJBIIHH, SHTPOIIHH,

sHepruu ['n60ca).
Ymernb [Ipumenenue nabopaTopHas paboTa,
peniaTh pacyeTHbIC 33]]a4H | MPUOOpPETaeMbIX TECTUPOBAHUE,

TEOPETUYECKUX  3HAHWM | KOHTpOJbHAs  pabora,

JUISL PEIIEHUs] PACUYETHBIX | DK3aMeH

3aad4 C MCMOJb30BaHUEM

paznuyHbIX  GopMyn U

METOIHYECKUX

PEKOMEHIAIUH.
Baaners Ucnonb3oBanue naboparopHas paborta,
HaBBIKAMM  pabOTBI € | pacYeTHBIX (HOPMYJT IS | TECTUPOBAHHUE,
pacdeTHBIMH (OPMYJIaMH, | pEIIICHUST  PacUYCTHBIX U | KOHTPOJbHAsA  padora,
pemarb  pacyeTHbIE | | SKCIIEPUMEHTAIbHbBIE AK3aMeH
AKCTIEPUMEHTAJILHBIC 3aJlayd MO  pacTBOpawm,
3a/1au 10 XUMHUU AJIEKTPOXHUMHUH, XUMUH

AJIEMEHTOB.
Baaners: Ucnonb3oBanue nabopaTopHas paboTa,
OCHOBHBIMH  3HAHUSAMH, | TPHOOPETCHHBIX TECTUPOBAHUE,
MOJTyYCHHBIMA B | TCOPETUYECKUX 3HAHWK W | KOHTpOJbHas  pabora,
JIEKIITMOHHOM KypCe | HABBIKOB I10 XHUMHUHU TIPH | dIK3aMeH
XUMUHU, HEOOXOJIMMBIMHU | BHITTOJTHCHHH
TUTS BBITIOJTHEHUS | TPAKTUICCKUX u




TECOPETUUECKOTO U | 1a0OpaTOPHBIX  3aHATHH
AKCIIEPUMEHTAIBLHOTO JUTSL PEIICHUS TTPUKIIaTHBIX
HCCIICIOBaHNS, KOTOPBIC B | 3a7a4 B o0Jractu
IaJbHENIIEM IIOMOT'YT | OMOJIOTHH.

pelath Ha COBPEMEHHOM
ypOBHE BOIIPOCHI
OMODKOJIOTH 5
OHMOTEXHOIOTUH
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Heoprannueckass xumusi. Xumus siemeHToB. M.: Xumusa, Kuura 1, 2001. 472c,
Knwura 2, 2001. 583c.
13. Xumusi: B 2 1./ llon pen. A.®. Bopobsea. Tom 1. TeopeTuueckne 0CHOBBI
xumun.- M.: UK «Axkagemkuauray, 2004.-371 c.
14. ITaBno H.H. O61m1as u Heopranudeckasi Xumusi: YueOHoe JJi By30B — 2-¢€
u3aanue, nepepador., M., 2002, 448c.



15. TlpakTukyM mo oOIell U HeOpraHM4ecKoW XuMHU: YdeOHoe mocoOue ams
CTyJIEHTOB BbIciiee yueOHoe 3aBenenue. /JI.FO. Anukbeposa, P.A. Jlunun, B.A.
Moouxko. — M.: Bnamoc, 2004 — 320c.

16. [lpakTukyM 1o 0OIIel ¥ HEOPraHMYECKOW XMMHU: MOCOOME AJii CTYACHTOB
By3oB/mof pen. H.H. [Tasnora, B.1. ®ponosa, 2-¢ uza., M.: [Ipoda, 2002, 304c.
17. VYrait SI.A. OOmas 1 Heopranuyeckast XuMus: Y4eOHUK By30B. — M.: Bricmas
mkoua, 2004.

18. Ob6mas u Heopranudeckass xumus B Borpocax: [locobue ans By3oB / P.A.
Jluaun, JI.FO. AnukbepoBa, - 2-¢ u3., nepepad. u gom. — M.: [Ipoda, 2004. -304 c.
19. http://www.consultant.ru/

20. http://www.garant.ru/

Ilepuoanyeckne u3gaHust
1. XKypHan HeopraHu4eCcKOn XUMHUHU
2. Kypuan Xumusi. MeToamnka rnpenojaBaHus XuMuu
3. XKypHan Xumus B MIKOJIE

HNuTepHeT-pecypcesl
1. KOMIUIEKT OINOpPHBIX CXEM-KOHCIIEKTOB IO TEeMaM: DJIEKTPOJIUTHYECKAs
JUCCOIIMAIINS; KUCIOTBI, OCHOBaHMsS, aM(OTEpHbIE THUIAPOKCHUIBI, COJIH Kak
AIIEKTPOJIUTHI;, peakuu HOHHOTo oOMeHa http://dissociation.nm.ru/ .
2. Kpurepunm TpOTEKaHHsI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUU:
MeToAnYEeCcKas pazpaboTka ISt npenojaBarenen XUMUH
http://som.fio.ru/item.aspid=10004859
3. Aaumanuu no xumuu http://som.fio.ru/items.aspid=10001380
4. TlonmyasipHass OmOJMOTEKa XMMHYECKHX 3JIeMeHTOB. lcTopus OTKpbITHS,
dbu3ndeckue CBOMCTBA 3JIeMEHTOB: http://www.n-t.org/ri/ps.
5. OoOyuyamomasi JHUUK/JONeIUs: XuUMHs .TeopeTuueckre OCHOBBI OOIIEH,
HEOPTaHWYECKON M OPraHMYeCKOW XHMHUH, TECTbl, CIPABOYHBIE MaTEpPHUAIbI.
http://www.informika.ru/text/database/chemy/START.html.
6. becniaaTHblii Kypc XuMHH. OJIEKTPOHHBIM y4eOHUK 10 OOmel wu
HEOPTaHUYECKON XUMHUU: TEOPETUYECKUE OCHOBBI, OOJBIIOE KOJIMYECTBO 3a7ad C
pEIICHUsIMHU, CIPaBOYHbIC MAaTepuajbl, JOMAIIHUE 3aJlaHus, PEKOMEHIAIUU K
sK3ameHaM. http://www.anriintern.com/chemistry/intro.shtml.
7. OTkpbiTass xumMus. YueOHOe mocoOue Mo XMMHUH, cojieprkaiiee 0a3oBbIA U
JIOTIOJIHUTENIBHBIM  MaTepuan, WITIOCTPAIlMM, CIPaBOYHBbIC TaOJUIBI, pa30oop
pellleHU  TUIOBBIX  3a7ay, 3aJaHusl JJIg  CaMOCTOSITeIbHOM  palOoThI.
http://www.college.ru/chemistry/course/design/index.htm.
8. Xumus: yacts 1 .Marepuaisl 1o o0IIeH XUMHUH: OCHOBHBIC IIOHATHS XUMUH,
CTPOCHHE aTOMa, XUMUYECKasl CBA3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc
9. Xumusi: yactb 2 .Marepualibl 10 HEOPraHUYECKOW XMMHUN OCHOBHBIE KJIACCHI
HEOPTaHWYECKUX  COCAMHEHWH, WX CBOWCTBA MW  CIOCOOBI  TOJy4YEHHUS.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc.
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10. HUHTepecHble ONBITHI MO XUMHHM .METOIMKM MNPOBEAEHUS HEKOTOPBIX
7 PEeKTHBIX AEMOHCTPAIMOHHBIX ONBITOB. http://kvaziplazmoid.narod.ru/praktika/.
11. IIporpammHoe oOecreyeHHe IO XMMHHM. AHHOTHPOBAHHBIE CCBHUJIKM Ha
CYIIECTBYIOIIIME IpOrpaMMHBIE pecypchl Mo xuMuu. http://chemicsoft.chat.ru/
13. Xumuuyeckuil JeMOHCTPANMOHHBIA JKCIEPUMEHT: OAHK JAHHBIX.
TemaTtrueckas KOJIJICKIUS CCHUIOK Ha OPUTUHAIBHBIC )KypHATbHBIC CTATHH U KHUTH.
http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html.

14. Heopranuyeckas xumusa. Buneoonsitet B Enunoit komekinuu [{OP
http://school-collection.edu.ru/collection/chemistry/.

15. OcHOBBI XUMUU: NCKTPOHHBIN yueOHUK .http://www.hemi.nsu.ru

16. DnextponHas OuOIMOTEKa y4eOHBIX MaTEpHaOB MO XUMHUH Ha TMOpTaje
Chemnet. http://www.chem.msu.su/ras/elibrary/

17. WebElements: OHJIAMH-CIIPaBOYHUK XUMHUYECKUX AJIEMEHTOB
http://webelements.narod.ru

19. Knaccuduxamus xumudeckux peakiuii. http://classchem.narod.ru

20. Kypc xumuu Ha cepBepe 0ecIiaTHOTO AUCTAHIIMOHHOTO 00pa30BaHUs
http://www.anriintern.com/chemistry/.

21. http://www.chem.msu.su/rus/teaching/thermo/welcome.html

22. http://www.chem.msu.su/rus/teaching/shevelkov2.pdf

23.  http://www.chem.msu.su/rus/teaching/fasa/welcome.html

24.  http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf

25.  http://www.openkbsu.ru/moodle/course/view.php?id=116

26. OBbC biblio-online.ru

27. CnpaBouHas nipaBoBas cucreMa «l'apant». URL: http://www.garant.ru.

28. CnpaBouHas mpaBoBasi cuctema «Koncynbrantllmtoc». URL: http:/www.
consultant.ru

npogheccuonabHble NOUCKOBbLE CUCTEMBL!
29.TlomnoTekcToBas 6a3a maHHbIX ScienceDirect: URL: http://www.
sciencedirect.com.

Buptyanbaple mpubopsl B (PU3UKO-XUMHYECKOM DKCIIEPUMEHTE MOXKHO

HalTu Ha caiite: http://pdeis.at.tut.by/
baszvi oannvix
Jlmst  caMOCTOSATENbHON,  WHIAWBHUAYaTbHOH  pabOTBl  PEKOMEHIYeTCS

UCITOJIB30BAaTh JICKTPOHHO-OMOIIMOTEYHYIO CUCTEMY (pecypchl HHPOPMAITMOHHOTO
nentpa ®I'bOY BO KBI'Y obecneunBaromuii 10CTyN K psiiy MEXKIyHApOIHBIX
W31aTeLCTB U 0a3 TaHHBIX:

1. SciVerse Scopus (http://www.scopus.com)

2. OBC IPR BOOKS (http://iprbookshop.ru/)

3. IBC «KoncyabTant cryaenTay (http:// www.studentlibrary.ru)

4 Web of Science (WOS) (http://webofknowledge.com).

7.4. MeToguvecKkue yKa3aHus K J1a00pPaTOPHbIM 3aHATHAM
MeToanueckue yKazaHus K J1a00pPaTOPHBIM 3aHATHAM


http://kvaziplazmoid.narod.ru/praktika/
http://chemicsoft.chat.ru/
http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html
http://school-collection.edu.ru/collection/chemistry/
http://www.anriintern.com/chemistry/
http://www.chem.msu.su/rus/teaching/thermo/welcome.html
http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
http://www.chem.msu.su/rus/teaching/fasa/welcome.html
http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
http://www.openkbsu.ru/moodle/course/view.php?id=116
http://www.garant.ru/
http://pdeis.at.tut.by/
http://www.scopus.com/
http://iprbookshop.ru/
http://www.studentlibrary.ru/
http://webofknowledge.com/

1. Xacano B.B., Xunosa C.b., BunnmwxkeBa M.K., UepkecoB 3.A. Xumwus
(;1aboparopublit mpakTUkyM, yacTs [). U3n. KBI'Y, Hanpuuk, 2011, 98 c.

2. Koukapos K.A. JlabopaTopHble pabOTHI 110 00IICH 1 HEOPraHUYECKON XUMUHU. —
Nzn. KbI'Y, Hanpuuk, 2010 r, 124c.

3. TxamokoB H.HU., KsapoB A.A.Yepkecos b.X., Bunamwxkera M.K. Xumus (3aganus
u Metoaudeckue pekomernaanun). M3a. KbI'Y, Hanpuuk, 2009, 46 c.

4. Ksapos A.A., Koukapos XK. A. JlaGopaTopHbIi MpakTUKYM 110 0011eH Xxumuu. 3.
KBI'Y, Hanpunk, 2008 . 70c.

5. Koukapos XK.A. Jlabopatopusiii mpaktukym. Yacte 1. OOmmii Kypc XUMUH.
Hanpuuk, 2003r. 33c.

6. Koukapos XK.A. JlaGoparopusiii npaktukyMm. Yacts 2. Heopranudeckasi Xumusi.
Hanpuuk, 2003r, 36¢.

7. KoukapoB X.A. JlabopaTopubiii npaktukym. O0mas xumusa. Hanpumk, 2002r.
50c.

8. dusnueckas u KoutougaHas xumus. (yd.-meto. pazpaborka) KbI'Y, Hanpuuk.
2004, 26 c. Komzoko X.A., Xakynos 3.J1., Bunamwxkesa M.K., Uepkecos 3.A.

9. TxamokoB H.U., KsapoB A.A., UepkecoB b.X., Bunnmxkesa M.K. O6mias u
HEOpPraHWYeCcKasi XUMUs: 3aJaHhsl U METOJMYECKUE peKoMeHaanuu. — Hanpuuk:
Kabapauno-bankapckuit Yausepcutet, 2009. — 47 c.

10. KymxoB X.b., Bunauxea M.K., MykosxeBa P.A., bopykaes T.A., Ksapos A.A.

JLT. Xumus. YuebHoe nocodue. - Hanpuuk: Kad-bank. yn-t, 2018. -109 c.

7.5. MeToanuecKue yKa3aHUs M0 MPOBEICHUIO PAa3JINYHbIX y4eOHbIX
3aHATHIH, K KypCOBOMY NIPOEKTHPOBAHHWIO M IPYTMM BHAAM CAMOCTOSITEIbHOI
padoThI

Memoouueckue ykazanusa K camocmoameibHou pabome.

CamocrosiTenbHas paboTa CTyJIEHTOB, IPETYCMOTPEHHAs! y4eOHbIM IIJIaHOM B
o0beMe 57 4acoB OT OOIIET0 KOJIWYECTBA YaCOB, JIOJDKHA COOTBETCTBOBAThH OoJjice
ryOOKOMY  YCBOEHHIO  HM3y4yaeMoro  Kypca,  (opMUpOBaTb  HaBbIKU
MCCJIEI0OBATENLCKONW pabOThl U OPUEHTUPOBATH CTYJICHTOB Ha YMEHHE MPUMEHSTh
TEOPETUUYECKHE 3HAHUS Ha TpaKTUKe. 3alaHusi JUIsl CaMOCTOSITENIbHOW pPabOThI
COCTABJISIFOTCS 10 pa3/iesiaM M TEMaM, 110 KOTOPBIM HE ITPEAYCMOTPEHBI Ay UTOPHBIE
3aHATHS, MO0 TpedyeTcs MOMOJHUTENIBHO NpopaboTaTth W MPOAHATU3UPOBATH
paccMaTpHBaEMBIi MPEroaaBaTesieM MaTepual B 00beMe 3aIaHuPOBAaHHBIX YaCOB.

Opranuzaiusi caMOCTOSITENIbHOM pPadOThl CTYAEHTOB OCYILECTBISETCS 10
TPEM HaIpPABJICHUSIM:

* OIpe/IeNICHNE LeU, MPOrPaMMBbl, TUIaHA 3aIaHUsI UK PaboThI;

* CO CTOPOHBI IpenojaBaTessi CTYICHTY OKa3blBAETCS MOMOIIb B TEXHUKE
U3y4YeHUs MaTepuana, MoA0Ope JUTEpATypbl AJii O3HAKOMIICHUS U HAMHCAHUS
KypcoBoii paboThbl, pedepara;

KOHTPOJIb YCBOCHMS 3HAHUW, MPUOOPETEHUS] HABBIKOB MO JMCUHUILIUHE,
OLICHKA BBITIOJIHEHHON KOHTPOJIBHOU U KYpCOBOM pabOTHI.

@®opMbl CaMOCTOSTENEHOM PabOThl CTYIAEHTOB - 3TO MHUCbMEHHBIE PadOoTHI,

M3YUYEHHE JINTEPATYPhI U MPAKTUYECKAS AEATEIbHOCTb.



CaMocCTOsITeTbHOE WM3YYCHHE JIUTEPATyphl MOXHO TOJAPA3IeIUTh Ha
OTJICJBHBIC BUIBI CAMOCTOSATEILHON paOOTHI:

o n3ydcHUe 0a30BOM JIUTEPATYPHI - YUCOHUKOB U MOHOTpaHUIi;
U3YUYCHUE JOMOJTHUTEIILHON JIUTEPaTyPHI;

MIEPUOINYCCKHUX U3JIaHUH,
CICIUATM3UPOBAHHBIX KHUT, IPAKTUKYMOB;
KOHCITCKTUPOBAaHNUE N3YUCHHBIX HCTOYHHUKOB.

CamocmosmenvHas paboma SBISETCS OJHWM €3 BHIOB y4eOHOM
NEATETLHOCTH O0YYaloNuXcs, CIIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIBLHOCTH,
OTBETCTBEHHOCTH M OPraHW30BAaHHOCTH, TBOPUYECKOTO IMOAXOJa K PEIICHUIO
npobieM y4eOHOTO W MPOo(EeCCHOHATBEHOTO YPOBHHI.

CamocrosiTenpHast paboTa MPOBOAUTCS C MEIBIO:

O O O O

o CHUCTEMATHU3aINK U 3aKPEIJICHUS MOJYYEHHBIX TEOPETUUECKUX 3HAHUIN
U TIPAKTUYECKUX YMEHHUM 00y4aromuXcs;

o yrayOJeHus U paclIupeHus TeOPETUUECKUX 3HAHUM;

o dbopMHpOBaHUS YMEHUN UCIIOJIB30BATh CHEIUATBHYIO JIUTEPATYPY;

o pa3BUTHSl  TO3HABATENBHBIX  CIIOCOOHOCTE U AKTHUBHOCTH
00y4JaronIMXcs: TBOPYECKON MHUITUATUBBI, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

o bopMHpPOBaHUS CAMOCTOSITEILHOCTH MBIIIUICHHSI, CIIOCOOHOCTEH K
CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOpEaIn3aluy;

o Pa3BUTHS UCCIICIOBATEIILCKUX YMEHUM.

AyauTopHasi caMoCTOsITeNIbHas paboTa Mo yueOHON AUCITUTIIINHE Ha YYeOHBIX
3aHSATUAX TOJI HEMOCPEICTBEHHBIM PYKOBOJCTBOM IpEnojaBareiii W MO €ro
3amanuio. BHeayauTopHas caMocTosiTeIbHasi pa0oTa BBITIOJHIETCA 10 3aJIaHUI0
npenojiaBaresis 0e3 ero HermocpPeACTBEHHOTO YYacTHsl.

Bunabl 3agaHuii s BHEAyJUTOPHOM CaMOCTOATENbHOM paboOThl, HUX
CoJlepKaHMEe U XapaKTep MOTYT MMETh BapWaTUBHBIN M U epeHInpoBaHHBIM
XapakTep, YYUTHIBaTh CHEIMU(GUKY H3ydyaeMOW  y4eOHOW  JAUCIUIUIMHBI,
WHIUBUTyalIbHbIE 0OCOOCHHOCTH 00YyYaroIerocs.

KoHnTtpoib camocTosiTesbHOM pabOThI M OTICHKA €€ Pe3yJIbTaTOB OPTraHU3yeTCs
KaK €IMHCTBO JIBYX (opM:

- CAMOKOHTPOJIb U CAMOOIICHKA 00yJaroIIerocs;

- KOHTPOJIb U OLIEHKA CO CTOPOHBI ITPENOaBaTEI.

Opranusys CaMOCTOSITENIbHYIO paboTy, HEOOXOAMMO MOCTOSSHHO OOydYaTh
CTYJICHTOB METOJIaM Takoi paboThl. [1akeT 3aanuii AJ1si CaMOCTOSITETLHON Pa0OThI
cleayeT BbIaBaTh B Hadaje CEMECTpa, OMNPEACIUB IMpeaeabHbIE CPOKH HUX
BBITIOJTHEHUS U CJIauHU.

Opranuzanusi ¥ OCyIIECTBJICHUE KOHTPOJIS 3HAHWUU CTYJACHTOB MO pa3leiy
«CamocTosrenbHas paboTa» MNPOBOAMTCS BO BHEYPOUHOH (opMe MO CHCTEME
orpoca, 0eces], OpraHu3aIi U MPOBEACHUH KOHTPOJIBHBIX PA0OT M KOJIJIOKBUYMOB,
a TaKXe JOMOJIHUTEIbHOMY H3YYEHUIO COACPKAHUS MEPUOJUUYECKUX U3JIaHUM 1O
npoOaemMaM U3y4eHUs JTaHHOU JUCITUTITHHBI.

8. MaTtepuajibHO-TEXHUYECKOE 00ecneyeHue TN CIUIIUHbI.



8.1. Tlpn mnpoBeACHHM JIEKUMOHHBIX 3aHATHI HCHOJB3YETCS ayAUTOpHS,
OCHAalleHHasi MYJIbTUMEAUMHON amnmaparypoil (IIPOEKTOp, O3KpaH, KOJIOHKH,
KOMIIBIOTEP/HOYTOYK), [UIsI  OTOOpa)K€HUs MPE3EHTAMOHHOTO  MaTepuala,
KOMIIBIOTEP C YCTAHOBJIEHHBIM Ha HEM Opay3epoM U MPOrpPaMMHBIM 00ECIIeUeHUEM
Ut ieMoHcTpanuu npe3entanuii (Power Point u mp.).

* JIeKIIMOHHBIE ayAUTOPUH (JTOCKA, MEIT)

8.2. JlabopaTopHble 3aHATUS MPOBOAATCS B JABYX Y4YEOHBIX JIaOOpaTOpHsIX
kadeapsl HEOPraHM4ecKod U (usndeckod xumuu (00mas miomans — 80 M?),
OCHAILIEHHBIX BCEM HEOOXOAMMBIM yYE€OHBIM JIaDOpAaTOPHBIM OOOPYAOBAaHUEM H
peakTUBaMu, B TOM YHCJIE:

- KOMIUIEKT Y4eOHOro 1abopaTopHOro OOOpYAOBaHMS, BKJIIOYAIOIIMNA B ceOs
HEo0X0quMOe NpUOOpHOE M XHMMHUYECKOoe oOecredeHue ydyeOHOro mporecca Io
XUMHUU;

- 1abopaTtopHas MeOellb: CTOJIbI XUMUYECKHE, IIKA(bI BBITSKHBIEC, TYMOBI, MOMKH U
ap.;

- y4eOHO-J1a0OpaTOpHBIA KOMIUIEKC «XHMMHMs», BKIIOYAIOUIUN MOIYyIU
«TepmocTtary, «INEKTPOXUMHUSIY;

- mpodyee JiabopaTopHOe 00OpyAOBaHUE M MOPHUOOPHI, HEOOXOIUMBIC IS
IPOBENCHUS y4yeOHOro 3kcrepumeHTa: pH-meTpsl, HeHTpUudyru, TUTPOBAIbHBIC
YCTaHOBKH, CTEKJsiHHag U (apdopoBas XuMMHUYECKass TMOCYyAd, XUMHUYECKHE
pPEaKTUBBI U Ap.;

- yueOHo-HarnsaHble nocoous: Ilepnoanueckas tabnuua /.M. Menneneesa,
PS1 HallpsDKEHUH METallIoB, TabJIMIa PaCTBOPUMOCTH COJIEH.

JIns caMoCTOSITENbHOM PabOThI CTYICHTOB IO JAUCITUILINHE «XUMUS» MOTYT

OBITh HCIOJB30BAHBl KOMIIBIOTEPHBIE KJIACCHI, OCHAIIEHHBIE KOMITBIOTEPHOU
TEXHUKON C BO3MOKHOCTBHIO MOJKIIOUYEHUsI K ceTh «HTepHEeT» M NOCTyNoOM B
ANIEKTPOHHYIO0 MH(OPMAIIMOHHO- oOpa3oBaTenbHyto cpeny KBI'Y u anekTpoHHO—
oubnnoreunsie cuctemsl K YHUBEPCUTETCKA ST BUBJIMOTEKA OHJIAMH»



JIJIS CTYyJIEHTOB C OTPAaHUYCHHBIMH BO3MOJYKHOCTSIMH 3JIOPOBBSI CO37aHBI
CIICIMATbHBIC YCIOBHS IS TOJy4eHHUs oOpa3oBaHHs. B IensX DOCTYIMHOCTH
NOJYYCHHUs  BBICHICTO  00pa30BaHUs 1O  00pa3oBaTEJIbHBIM  IIpOrpamMmamM
WHBAIMJAAMA M JIMIAMH C OTPAHUYCHHBIMH  BO3MOXHOCTSIMH  37I0POBbS
YHHUBEPCUTETOM oOecrieunBaeTcs: 1. AJbTEpHATHBHOW BepcUeil O(HUIIMAIBHOTO
caiita B cetn «WHTepHeT» s ciaboBuasmux; 2. [IpUCYTCTBHE acCHUCTCHTA,
OKa3bIBAIOIICTO 00YYArOIIEMYCs HEOOXOJMMYIO ITOMOIIIb; 3./1J1s1 HMHBAIMIOB | JIUI]
C OrpaHUYCHHBIMH BO3MOXXKHOCTSIMHU 370POBbBSI IO CIyXy — TyOJUpOBaHUE BCITyX
CIpaBOYHOH WH(MOpPMAMA O PACIHCAHUW YYCOHBIX 3aHATHH, oOOecIeUeHre
HaJISKAIAMU 3BYKOBBIMH CPEJICTBAMHU BOCIpom3BeaAcHU WHpopManuu; 4. Jlns
WHBAJIMJIOB W JIMI[ C OrPAHWYCHHBIMH BO3MOXKHOCTSMH 370POBbS, HMEIOIIHX
HApyIICHUS  OIOPHO-JBHTATCIGHOTO  ammapara, CO3JaHbl  MaTepHaJbHO-
TEXHHYECKHAE YCIOBUS OOCCIEUYHMBAIOIINEG BO3MOXHOCTh OCCIPENATCTBEHHOTO
J0CTyTa O00y4aronIuxcsi B y4eOHbIC MOMEIICHHS, 0ObEKTY MUTAHMSI, TyaJICTHBIC U
JIpyTHe TIOMEIIECHUS YHHBEPCHUTETa, a Takke MpeOblBaHUS B yKa3aHHBIX
MOMEIIEHUAX (HAJTMYUe PACHIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH W IPYTHX
MPUCTIOCOOJICHUI).
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