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1 leap 1 320294 AUCHUTIIMHBI

enp mUCHUIUIMHBI — COPMHUPOBATH IPEJICTABICHHUS Yy CTYJICHTOB 00 OCHOBHBIX
3aKOHOMEPHOCTSIX COCTaBa, CTPOSHUS M CBOMCTBAX MHOTO(A3HBIX ITUCIEPCHBIX CHCTEM U3
obsactu HedTerazoBoro Jaena.

3agaum AMCUHUILINHDI:

1) OCBOUTH OCOOCHHOCTH COCTaBa, CTPOCHHS U CBOMCTBA MHOTO()A3HBIX AUCIIEPCHBIX
cHCTeM M3 00J1acTH HeTera3oBoro JAena;
2) BBISIBUTH HAIPABICHHUS MCIIONB30BAaHMS IOJYYEHHBIX 3HAHUA O MHOTO(a3HBIX

JUCIICPCHBIX CUCTEMAX B HpO(l)eCCHOHaHBHOfI JACATCIIBHOCTH 6yz[ymero CIicouajancTa.

2 MecTo TUCUMILIMHBI (MOYJIS) B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JucuumiuHa (MOIYybh) OTHOCUTCS K 0a30BOi dactu 610ka 1 «JluCHUIIUHBL (MOIYIIN)»
yaeOHoro miana 18.03.01 Xumudeckas TeXHOJIOTHS.

[TpepekBU3UTHI TUCIMIUIMHBL: 00Iast XUMHsI, MaTeMaTHKa, PU3nKa.

[TocTpexkBU3UTHl JUCHMILTUHBL: XUMHUS HEPTH U Tra3a, TEOPETUYECKUE OCHOBBI
TEXHOJIOTHYECKHUX MPOIECCOB NIepepaboTku HeTH U JIp.

3 (I)opanyeMbIe KOMIICTCHUUHA U HHAUKATOPLI UX TOCTHKCHUA 110 TUCHUIIJIHHE

Koawbl Conep:xanue Koa u HanMeHOBaHMe HHIMKATOPA 10CTHKEHUS

KOMIIeTeHIIUH KOMIIeTeH Ui KOMIIeTeHIIUH

OIIK-1 OIIK-1.  Cnoco6en | OIIK-1.1. 3HAaTh: OCHOBHBIE HIOHSTHS u
H3y4arhb, 3aKOHOMEPHOCTH O CTPOCHHMHU BEILIECTBA, O MPUPOJE
aHaJI3NpoBaTh, XUMHMYECKOM CBSI3M M CBOMCTBAaX PasiMYHbIX KIIACCOB
UCIIOJIb30BaTh

XUMHUYECKHX JJIEMEHTOB, COCAMHEHUSX, BEIIECTBAX U

MeXaHU3MBI
XIMAIECKIX MarepHanax.
peaKIuii, OIIK-1.2. VYmers:  m3y4aTh,  aHAJIM3UPOBATh,
TPOMCXOIALINX B | UCIIOJIb30BaTh MEXAaHM3Mbl XHUMMYECKHX peakuui,
TEXHOJIOTUIECKUX NPOUCXOJAIIMX B TEXHOJOTMYECKUX Ipoleccax |
1poneccax H | okpyXarolleM MHpe, OCHOBBIBasCh Ha 3HAaHUSAX O
OKPYHRAIOWEM  MHUPC, | crpoennn BemecTBa, MPUPOJE XMMHUUYECKOH CBA3H M
OCHOBBIBASICh Ha

CBOMCTBaAX Pa3IIMIHBIX KJIaCCOB XUMHUYCCKUX
S3HAHUAX O CTPOCHUHU

BEIIECTBA, IPHPOJIE 9JICMCHTOB, COCIMHCHWH, BEIICCTB U MaTCPHAIOB.

suvmueckoii cessm u | OIIK-1.3.  Bnamers:  cmocoOHOCTBIO — M3y4arth,
CBOMCTBAX aHAIM3UPOBATh, HCIOJIb30BATh MEXaHU3MBI
PasIMYHBIX  KJIacCOB | XMMHUCCKUX peaxkuui, IIPOUCXOIAIINX B
XHUMHIIECKIX TEXHOJIOTUYECKUX IPOLECCax M OKPYKAIOLIEM MHUDE,
3JIEMEHTOB, OCHOBBIBAsICb Ha 3HAHUAX O CTPOEHUU BEIIECTBA,
COEIMHEHNH, MPUPO/Ie XUMHUUYECKOH CBSI3U M CBOWCTBAX pa3iIMYHbIX
BEILIECTB i | KTaCCOB  XMMHMYECKHMX  DJIEMEHTOB, COEIUHEHMI,




4 CrtpykTypa " coJep:KaHue IMCUUIINHbBI
4.1 CTpyKTypa TUCHHUILIHHBI

OOmiast  TPyIOEMKOCTh JHMCUUIUIMHBI ~COCTaBIsCT 2 3aueTHble eAMHUIBl (72
aKaJIEMHYCCKHX Yaca).
TpynoemMKoCTh, akaz.
Bun pabotbr 9acoB

5 ceMecTp BCETO
O011asi TPY/10€MKOCTh 72 12
KonTakTHas padora: 40 40
Jlexumu (Jlek) 18 18
JlaGopaTopHbIie paboThI 18 18
KonrakrHas pabota B nepuoa teopernueckoro ooydenus (KontTO): 4 4
- npogedeHUe MeKyUUx KOHCYIbmayuil 2 2
- UHOUBUOYANbHASL pAOOMA CO CMYOeHmMamu 2 2
KonrakTtHas padora (ITA) - -
[IpomexyTouHas aTTectanus (3a4eT, 3K3aMeH, 3a4€T C OLEHKOM) 3aueT 3a4yeT
KonTtpouns - -
CamocrosiTesibHas padora: 32 32
- 8bINOJIHEHUE UHOUBUOYATIbHO20 MEOopYecKo20 3a0anus (UT3)- 2 2
«/[ucnepchuvle cucmemol 6 Heghmezazosom Oeney
- camocmosmenvbHoe uzyuenue paz0eios 10 10
- camono02omosKa (npopabomxa u nosmopenue J1eKYuoOHH020 10 10
mMamepuana u Mamepuana y4eOHUKo8 u yueOnvix nocoouit);
- N10020MOBKA K 1a00paAmMOpHbIM 3AHAMUIM 10 10

4.2 Pacnpe)le.ﬂe}me BUI0B paﬁDTI)I H UX TPYAOEMKOCTH IO pasaejiaM JUCHUITINHBI

Bunsl yueOHoM paboTs (B
o Jyacax) DopMBI TEKYIIIETO
Ne | Pazgen nucuuniausby/ 3 KOHTaKTHast KOHTPOJISl YCIIEBAEMOCTH,
= @) .
n/n TEMBI § & G | B < & MIPOMEKYTOUHOU
5 & g = aTTeCTalluU
(] |:.< o ~
= 4
Beenenue. bmuu-onpoc, nuckyccus,
1 | Xapakrepucruka ) 1 1 3 IIPAaKTUYECKOE 3a/1aHHE,
JHMCTIEPCHBIX CHCTEM TBOPYECKOE 33/1aHUE
TepmoauHaMuka 5
2 | IOBEPXHOCTHBIX 1 1 3 bnun-onpoc, auckyccust
SIBJIEHUM.
OcHoBHbIE 5
3 | 3aKOHOMEpPHOCTHU 2 2 3 bnuu-onpoc, auckyccus
azcopoIum. 4
[Tonyuenue, 5
bnui-onpoc, quckyccus,
cTabuIn3anuus u
4 2 2 3 TECT, IPAKTUYECKOE
OYMCTKA JUCIIEPCHBIX
3aJ1aHue
CHCTEM
MounekynsipHo- 5
KHHETHUYECKHUE
5 N 2 2 3 bnun-onpoc, auckyccus
CBOMCTBA TUCTIEPCHBIX
CHCTEM
6 | OnTuyeckue CBOHCTBA o) 2 2 3 baun-onpoc, auckyccus




JUCTICPCHBIX CHCTEM.
DNEeKTPOKMHETHYECKHE | 5

7 | cBOMCTBA JUCHEPCHBIX 2 2 3 bnun-onpoc, auckyccus
CHCTEM
V CTONMHBOCTE ) biui-onpoc, quckyccus,

8 2 2 3 TECT, IPAKTUIECKOE
JUCTIEPCHBIX CUCTEM

3aJjaHKe

Kommongnasa xumus )

9 | BBICOKOMOJIEKYJIIPHBIX 2 2 3 brnui-onpoc, auckyccus
coenunennit (BMC)
OcoGenHoctu 5

10 | OTACTBHBIX 1 1 3 Bbrut-onpoc, auckyccus,
Ipe/icTaBUTeNeH MPaKTHYECKOe 3aJaHKe
JUCTIEPCHBIX CUCTEM
Koutonnusie 5

11 | MOBCPXHOCTHO® 1 1 2 brum-onpoc, auckyccus
aKTUBHBIC BEILIECTBA
(ITAB)

3auem 5 Ox3zamen

Hroro: 72 18 18 4 32

4.3 Conepxanue pa3aejioB QU CHUANINHBI

Tema 1. O01mas XapaKTepUCTUKA IUCIIEPCHBIX CHCTEM.

IIpeamer u coxepxkaHue Kypca KOUIOMAHOM xumuHM. KpaTkasg uCTOpUS pa3BUTHUA
KOUTouAHOM  xumuu.  OTIMYMTENbHBIE MPHU3HAKA  OOBEKTOB  KOJUIOMJHOW  XUMUH:
reTepOreHHOCTh U AMcrepcHocTh. Kiaccudukamuss IUCHEpPCHBIX CUCTEM [0 arperaTHOMy
COCTOSIHUIO JMCIIEPCHON (ha3bl U AMCIIEPCHOM Cpebl, MO KOHIEHTPALMM YacTUL JAUCHEPCHOU
¢a3pl, 0 cpeAHEMY pa3Mepy YacTHI] JUCHEpCHOH (a3bl, M0 (PpaKIMOHHOMY COCTaBy YacTHIL
JMCTIEPCHOM (ha3bl, 10 XapaKTepy B3aMMOAEUCTBHS AUCIIEPCHON (a3bl U JUCTIEPCUOHHOMN Cpeibl
(muodunbHbIe U THO(OOHBIE CUCTEMBI), TI0 XapaKTepy pacnpeaeincHus das.

Tema 2. [loBepXHOCTHOE HATSIKEHUE.

I'panuna pasnena a3z, ee cuioBoe nosie. YaenabHas cBOOOHAs] TOBEPXHOCTHAS SHEPTHS
U IIOBEPXHOCTHOE HATSDKEHHME KaK XapaKTEPUCTHUKH OSTOro mojsd. PakTopsl, BIMAIOIINAE Ha
MOBEPXHOCTHOE HaTshkeHue. CrocoObl ompenesieHUs] MOBEPXHOCTHOIO HATSKEHUs (IO YTy
CMauMBaHUsI, KAMUJUISIPHOE MOAHITHE, METOJ] OTPbIBA KaIlJIM).

Tema 3. OcHOBHBIE 3AKOHOMEPHOCTH aJcOpOLMH.

AncopOiust Kak MOBEpXHOCTHOE siBjeHue. [Ipudannbl u Buabl aacopouuu. dusnyeckas,
XUMHUYECKast ajcopOmusi, HoHHbIM oOMeH. DyHaameHTanpHOE ypaBHeHUE ancopOruu ['nboca.
IToBepxHocTHOEe HaTsbkeHHe [IAB. Omnupudeckue ypaBHenus ['enpu u @pelinumxa. Teopus
MOHOMOJIEKYIIsIpHOU ancopOuuu Jlenrmiopa. Teopust monmumonexysipaoi aacoporuu [omstau.

Tema 4. ITosrydyenne, cradnan3anusi M 04MCTKA JMCIIEPCHBIX CHCTEM.

JlucriepraliuoHHbIE METO/bI (TIENTH3AIMs, BCTPAXUBAHUE, [TEPEMEIINBaHUE, YIbTPA3BYK,
pacrblUIeHHE 4Yepe3 MEJKHe OTBepCTHs, OapOoThpoBanue W Jp.). KOHIEHCAIMOHHBIE METOJIBI
(pusmueckas KOHIEHCAlUs, METOJl 3aMEHBl PACTBOPHUTENS, XUMHUYECKHE KOHICHCAIIMOHHBIE
METO/bI). MeTOIbI CTA0MIIM3aNN TUCTIEPCHBIX CHCTEM. METOIbI OYHNCTKU JUCIIEPCHBIX CUCTEM
(Imanus, >IeKTPOANANIN3, YIABTPAPUIBTPALIUS).



Tema S. MoJieky/JIpHO-KMHETHYECKHE CBOMCTBA JUCIIEPCHBIX CHCTEM.
BsizkocTh, OpoyHOBCKOE IBHXKEHHE U TU(D(]y3us B KOJUIOMIHBIX cucTeMax. 3akoH duka.
CenuMmeHTaIIMOHHHO-TU((HY3HOE PAaBHOBECHE TUCTIEPCHBIX CUCTEM.

Tema 6. OnTHYecKue CBOHCTBA JUCIIEPCHBIX CHCTEM.

Knaccudukanus siBneHnii, HaOIOAaEMbIX IPU MPOXOXKICHUU CBETA Yepe3 JUCICPCHYIO
cucreMy. PaccesHue u mnoryomenue cBeta. OmnanecueHuus u ¢uayopecueHuus. Onrudeckue
METOJIbI ONPEAEICHUs] Pa3MEPOB YACTHI 307151 M MCCIECIOBAHHS CBOMCTB JWCIIEPCHBIX CHCTEM:
TypOuIuMeTpHs, HeenToMeTpus, YIbTPAMUKPOCKOIIHSL.

Tema 7. J1eKTpOKNHETHYECKHE CBOWCTBA JUCHEPCHBIX CUCTEM.
DNEeKTPOKMHETUYECKUE  SIBJIGHHMS B JUCIEPCHBIX  CHUCTeMax:  ayeKkTpodopes,
AIIEKTPOOCMOC, TOTEHIUAIBI CEAMMEHTAIMd W MPOTEeKaHWs. MeXaHU3Mbl OOpa3oBaHHS U
CTpOEHHE ABOMHOIO 3JEKTPUUYECKOTO CJI0A Ha TpaHHUIle pazzaena (as3. DIeKTPOKHMHETUYECKUI
noreHman. Muremioo0pa3oBaHie B JUCIIEPCHBIX CHCTEMax, CTPOCHHWE MHLEIUIBL. BiusHue
ANIEKTPOJIUTOB Ha dJeKTpuueckuid mnoreHuuan. Crneuuduueckas aacopOuus, mnepe3apsaka
MOBEPXHOCTH, U303JIEKTPUUECKOE COCTOAHUE. Y paBHEHUE [ 'enbMroibia-CMOITyX0BCKOTO.
[IpakTHueckoe UCIOIb30BaHUE IIEKTPOKMHETUYECKUX SIBICHUH.

Tema 8. YcTOHYHBOCTDH IUCIIEPCHBIX CHCTEM.

ArperaTuBHasi U CEIMMEHTAILMOHHAsA YCTOMYMBOCTH IUCIEPCHBIX cHUCTeM. lIporecchl,
HapYIIAIOIIME arperaTuBHYI0 YCTOMYUBOCTD: Koarynsuus, koajecuenuus. Kunetruka ObICcTpoil u
MesIeHHOU Koaryisiiuu. CoBpeMeHHasi TEOpHUs KOAryJIsauu JTHOPOOHBIX 30JICH AIIEKTPOIUTAMHU
(reopus JIDO). IlpaBuna I[Hyneue-I'apau. Koarymsmus siaeKTpoIUTaMHu, €€ OCHOBHBIE
3aKOHOMEPHOCTH.

Tema 9. KosionaHass XuMusi BbICOKOMOJIEKY IS PHbIX coennHennii (BMC).

Ocobennoctu crpoenusi monexkyn BMC. CsoiictBa pactBopoB BMC. 3aBucumocts
BA3KOCTH pactBopoB BMC ot koHuentpaumu. OmnpexneneHue Bs3kocTH pactBopoB BMC.
Baxneiimue npupoansie u cuarernueckue BMC.

Tema 10. OcoGeHHOCTH OTAEIbHBIX NPeICTABUTE/IeH JUCIIEPCHBIX CHCTEM.

A. Cuctemsl ¢ KUAKON AUCTIEPCHON CPEION.

CycrnieH3uu U 30JIM, UX CXOJICTBO W pa3inyus. YCTOMYMBOCTh M KOATyJSALMs 30J€i B
TEXHOJIOTHYECKHUX IPOLECCAX U B MPUPOJE, UCIIOIB30BAHKUE B MpOLIECcCaX BOAOOUYUCTKH. IlacTsl
KaK CTPYKTYPUPOBaHHbIE CUCTEMBI.

OMynbcuu npsiMble U oOpaTHble. COCOOHOCTh K CaMOIPOM3BOJILHOMY OOpPa30BaHUIO.
Crabunuzatopel dmynbcuid. OOpamenue ¢a3 B IMYIbCUSX. 3HAYCHUE OHMYIbCUM IS
JKU3HEACITENBHOCTU KUBBIX OPraHu3MoB. [Ipumenenue smynbcuid. JleamynbrupoBaHue.

[Tensr. CrtpoeHue, CBOWCTBA M OCOOCHHOCTH TI€H. YCTOMYMBOCTH TeH. MeTo bl
paspyuienus. [lonydeHne U npuMeHEHHE TeH.

b. Cuctemsl ¢ ra3000pa3HO TUCTIEPCHOHHON CPEION.

Anspozonu. OOGpa3oBaHHe, 0COOEHHOCTH CTpPOEHHs, cBoiicTBa. IIpakTHueckoe 3HaueHHE
a’po30iied. A3p030JIM U OXpaHa OKpYKaroUEH cpenbl. MeTolbl pa3pylIeHUus U yJIaBIMBaHUSI
as’po3oJeil. boprba ¢ 3arps3HeHreM atMochepsl.

TBep/bIe IEHBI.

Tema 11. KosutonaHbie moBepXHOCTHO-akTUBHbBIE BemecTBa (ITAB).

Ocobennoctn u knaccuuxamus komwmounHeix [TAB. Tlpumepsl mnpupogHBIX U
cunternueckux [TAB. Kputnueckas KOHIEHTpamusi MHUIEUIO00pa30BaHUs, €€ OIpecsICHHE.
Mexanu3m Moromiero aeicTBus. MuremtooOpa3oBanue u comoOmnm3anus. [Ipumenenue
konnouaHeix ITAB.



4.4 Tembl U IJIAHBI JIA0OPATOPHBIX 3aAHATHI

Jlabopamopnoe 3anamue 1.

3HAKOMCTBO C KOJUIEKIIUEM JUCHEPCHBIX CUCTEM
HE®TET'A30BO OTPACJIA

Lenp paboThI: MCCIenOBaTh OCOOEHHOCTH CTPOCHHS AMCIIEPCHBIX CUCTEM He(TerazoBoi
OTpaciy ¢ IOMOILBIO BU3yaJIbHOI'O 1 MUKPOCKOIIMUECKOTO METOA0B UCCIIEI0BaHMSL.

1. MH3yuuTh KOJUIEKLHUIO 00pa3lioB HE(PTH, BHIIBUTH OCOOCHHOCTH (PU3NUECKUX CBOICTB.

2. M3yuuTh KOJUIEKIIHIO MMPOAYKTOB HepTenepepaboTKu

3. W3yunth KOJUIEKLINIO HEPTECOPOCHTOB

4. W3y4uTh KOJUIEKIHIO CIUIaBOB

5. U3yunTh KOJUIEKLINIO OYPOBBIX PACTBOPOB

Jlabopamopnoe 3anamue 2.

CIIOCOBBI OITPEJEJIEHUSA TIOBEPXHOCTHOI'O HATAKEHUSA

Lenb paboThI: U3YYUTH OCHOBHBIE CIIOCOOBI OTIPEIEICHHUS TTOBEPXHOCTHOTO HATSKCHUS.

1. CocraBuTh cXeMy U BBIIBUTb CYIIHOCTb OCHOBHBIX METOJIOB IOBEPXHOCTHOTO
HaTAXCHUA.

2. Pemmth 3a1a4n MPaKTUYECKOTO XapaKkTepa

Jlabopamopnoe 3anamue 3.

W3YUEHUE AJICOPBIIMMA YKCYCHOM KHCJIOTHI HA TOBEPXHOCTH
VI B 3ABUCUMOCTH OT KOHIEHTPAIIMM TPU MNOCTOSHHOM
TEMIIEPATYPE

Llenv pabomul: KOIMYECTBEHHO M3Y4YMTh XapaKTep 3aBUCUMOCTH aJCOPOLUHU YKCYCHOU
KHACJIOTHl Ha T[OBEPXHOCTH YIJIA B 3aBUCUMOCTHM OT KOHLIEHTPAalMM HpU IOCTOSHHOMN
TEMIEPATYPE; MO IKCIEPUMEHTAIBHBIM JJAHHBIM [TIOCTPOUTH U30TEPMY a/ICOPOLIUH.

KoHnTpoJsbHbBIE BONIPOCHI:

1. Ha3oBurte 0cOOEHHOCTH NMPOTEKaHUS aJICOPOIMK HA TPAHUIIE TBEPAOE TEI0-PACTBOP
110 CPaBHEHUIO C a1cOpOIMel Ha IpaHUIIe TBEPOE TeIo — ras?

2. Kak oTcopOupyroTcs HEdNEKTPOIUTHI M AIEKTPOIUTHI?

3. Ot uero 3aBUCHT a/ICOPOLIMOHHAS CTIOCOOHOCTH?

4. Tlouemy mpu ajncopOIMM M3 PAcTBOpPA MOJIEKYJbl aAcOpPOTHBA W PACTBOPUTEIS
SBJISIIOTCSI KOHKYpEHTaMu?

5. Yro sBHsieTCA KpUTEpUEM aJICOPOUPYEMOCTH BelecTBa?

6. Kakue agcopOTuBHI Nyullie aicOpOUPYIOT HETIONAPHBIE U MOJISIPHBIE aACOPOSHTHI?

7. Bepno umu yrBepxkaeHue, «Yem Oonbllle pazHOCTb MOJSIPHOCTEH MEXKIY
pPacTBOPUMBIM BELIECTBOM M pPACTBOPHUTEIEM, a, CIEI0BAaTENbHO, MEHBIIE pPAaCTBOPHUMOCTb
BElIECTBa, TEM JIydllle OHO OyneT ajcopOuMpoBaTbcs, U, HA0OOPOT, YEM JIydlle PacTBOPUTENb
pacTBopsieT acOpOTUB, TEM XYK€ B 3TOU Cpefie MPOTEKaeT ero aacopouus»?

8. Kak m3meHnsiercs ancopOIus U3 pacTBopa C YBEIIMUCHUEM TeMIIEpaTyphl?

9. Bospacraer unm yobIBaeT crocoOHOCTb a7cOpPOMPOBATHCS C YBEIMUYSCHHEM MOJISIPHOM
Macchl BemecTBa’?

10. Kak BausIOT Ha aJCOpOIMOHHYIO CIIOCOOHOCTh YBETMUEHHUE YKCIIa JBOWHBIX CBS3EH
Y TUAPOKCHITBHBIX TPYIIIT?

11. IlpuBeaute mpUMEpPbl MPAKTHUECKOTO MPUMEHEHHs aJCOpPOIMOHHBIX SBICHUH B
He(Tera3oBoil MPOMBIIIIIEHHOCTH.

12. Tlepeuncnure HanboOJIEE YACTO UCIOIB3YyEMBIE IPOMBIIIJICHHbIE aJCOPOCHTHI.



Jlabopamopnoe 3auamue 4.

MN3BUPATEJIIBHOCTh AJCOPBIIMU. BJIUSAHUE PACTBOPUTEJISA HA
AJCOPBIINIO

Llenv pabomul: HabmoeHue aacopOIUU U3 PACTBOPOB, COJEPXKAIIUX CMECH BEIIECTB.
CpaBHUTH aJICOPOIMOHHYIO CIIOCOOHOCTh KATHOHOB TSDKENBIX W JIETKUX METAJUIOB. YCBOHTH
MOHSTHE CEJIEKTUBHOCTHU a/ICOPOIIUU, U YEM OHO ONPEEIIIETCS.

KouTtpoJbHbIie BOpoCHI:

1. Karuoubsl Kakux METAIJIOB — JIETKUX WU TSDKEIBIX — aJCOpOUPYIOTCS JIydlle MU
nouemy?

2. B uem nmpunHIun uzduparenbHoOu agcopOumnn?

3. KakoB coctaB M CTpyKTypa MOJISIPHBIX W amoiisIpHBIX aacopOentoB? I[lpuBemute
pUMEpHI a7ICOPOSHTOB?

4. Cddopmynupyiite nepsoe npasuio K. ®asuca, @.Ilanera u H.I1. [Teckosa?

5. Yro Takoe nworpomHbie psaabl (wiau psagel [odmerictepa)? IlpuBeaute mpumepsl
JUOTPOITHBIX PSIIOB MOHOB.

6. Kaxkue agcopOenTsl oTHOCATCS K cnenuduunbM? [IpuBeaute npumepsl.

7. Yto Takoe CeJIeKTUBHOCTH ajicopOeHTa’?

8. Uro Takoe anmooTponHbii psaa Tpamrme?.

Jlabopamopnoe 3anamue 5.

XPOMATOI'PA®HUSI BYMAJKHASI. KAYUECTBEHHBIH AHAJIN3 CMECH
KATUOHOB Cu?*,Co**,Ni’* METOJOM OCAJJOYHOM XPOMATOI'PA®HUHN HA
BYMATIE

Llenv pabomsi: Onpenenutb Ka4eCTBEHHBIM COCTaB CMECH M YCTAHOBHUTH MOPSIOK
pacCIOJIOKEHUs 30H COOTBETCTBYIOIIUMX HOHOB. Pa3fenuth cMech KaTMOHOB Ha KOMITOHEHTHI
METOJIOM OyMa>KHOM XpomaTorpaduu.

KoHTpoJibHbIE BONPOCHI:

B gyem cymHocTh MeToga xpomarorpapuu?

Kakue gusnueckue npoueccel Jexar B OCHOBE XpomaTorpadun

UYro Takoe anekTpodopes u renp-xpomarorpadus’?

B uem npenmymiecTBa ocaiouHON XpoMarorpaduu?

OOBsICHUTE CYITHOCTh MPOSBUTEIHLHOTO METO/1a XpoMaTorpaduu.

Uto npezacrarisieT co0oit xpomaTorpaduyeckas pa3aeauTeabHas KOJOHKa?
OT 4ero 3aBHCHUT YYBCTBUTEIHLHOCTh U TOYHOCTH XPOMATOTpadUIECKOM.

Noook~wbdPE

Jlabopamopnoe 3anamue 6.

MNOJYYEHUE JIMO®OBHbIX KOJJIOUAHbBIX PACTBOPOB

Llenv pabomul: TPUTOTOBUTH 30JIM  PA3IMYHBIMU CIIOCOOaMHU (METOIOM KOHAECHCAIMH U
JUCTIIEPTrUPOBAHUS) U U3YUUTh ONTHYECKHE CBOMCTBA MOTYYEHHBIX KOJUIOUAHBIX PACTBOPOB.

KoHnTpoJsbHbBIE BONIPOCHI:

1. [aiite omnpenenaeHre TEPMUHAM <«JIUCIEPCHAsi CHCTEMay, «KOJUIOMIHBIA pacTBOP»,
«3011b»?

2. OxapaxTepusyiiTe HEQTSIHOW IUIaM KakK JWUCHEPCHYIO CHUCTEMY. YUTHUTE TOT (akxT,
4TO JUCTepcHas (aza MOXKeT ObITh MUHEPAIbHOI'O U OPIraHUYECKOTO MPOUCX 0K ICHHS.

3. Kakumu meTogaMu MOXHO TOTYYUTh THO(POOHBIE KOJJIOUIHBIE PACTBOPHI?

4. B yem oTnu4Me METOJIOB TUCIEPTUPOBAHUS OT KOHACHCAIIMOHHBIX METO0B?

5. Yro Takoe crabunmuzaTtop?

6. Kakue cmocoObl monyueHUs] KOJUIOMAHBIX CHCTEM OTHOCATCS K MeEToJaM
KOHJICHCAIIUH?

7. KakoBbl OCHOBHBIE YCJOBUS OOpa3oBaHHUS 30J€ METOJAOM XHMHYECKOM
KOHIeHcanun?

8. Uro Takoe omnanecueHIus?

9. OO0ObsacHUTE, TOYEMY IIBET OMAJICCIICHIINH 30JICH MMPEUMYIIECTBEHHO ToJIy00ii?



Jlabopamopnuoe 3anamue 7.

BJIUAHUE KOHIHEHTPAIIMUU PEATUPYIOLIIUX BEHIECTB HA ITPOLHECC
OBPA30BAHUSA KOJUIOUIHBIX PACTBOPOB

Llenb pabomwi: BBIABUTH BIUSHUE KOHIEHTpAIMil pearupyrollux BEIIECTB Ha
00pa3zoBaHue KOJUTOMAHBIX PaCTBOPOB

KoHTpoJibHBIE BOIPOCHI:

1. OObsicHuTe OCOOCHHOCTH BIIMSHHUS KOHIICHTPAIIMM PEarupyroIllux BEIICCTB Ha
oOpa3oBaHue 307151, 0OCaKa U rejist OepIMHCKOM J1a3ypH.

2. Kaxue cuctembl 00pa3yrOTCs MPU CPEAHUX KOHIICHTPAIUSAX PEarupyromux BemecTB?

3. Ilpu KakuX KOHIEHTPAIUSIX MMOIY4alOT KOJUIOUAHBIE CUCTEMBI?

4. Yto Takoe «OMHTaMOBCKasl KHUIKOCTb)»?

5. Kakumu cBoiicTBaMu JOKHBI 00J1aaTh TrejeBble MOPUIHU, MPUMEHSEMBbIE IS
OUYUCTKHU TPYOOIIpOBOAOB?

Jlabopamopnoe 3auamue §8.

MOJYYEHUE T'MIPO®HUIBHBIX 30JIEM U UX CBOMCTBA

Llenv pabomovi: ONBITHBIM TIYTEM TMOJYYUTh HEKOTOPbIE JHO(DWIBHBIC 30JIM W
03HAKOMUTHCSI C UX CBOWCTBAMH.

KoHTpoJibHbIE BONPOCHI:

1. Kakumu cioco6amMu MOYKHO TOJTYYHTh JIHOPHILHBIC 301U ?

2. Kaxumu cBoiicTBamu 00JIaHaf0T JTHOPIIIBHEIC 301 ?

3. Uro sBNsieTCs yCIOBUEM Tepexo0/ia JIMOPHIBLHBIX PACTBOPOB B I'elin?

4. Yrto Takoe TUKCOTPOIHs?

Jlabopamopnoe 3anamue 9.

MOJIYUEHUE Y CBOMCTBA SMYJIbCU

Llenv pabomei: ONBITHBIM MyTEM TMOJYYUTh 3MYJIbCUH, ONPEACITUTh UX THIL, OOBSICHUTD
UX CTPOCHUE B YCTOWYMBOCTh

KoHnTpoJsbHbBIE BONIPOCHI:

1. HazoBurte 0COOEHHOCTH CTPOCHUS U CBOMCTB IMYIbCUNA?

2. Kakumu MeTosaMu MOXHO MOITYYUTh SMYIbCUU?

3. Kakwue Tumb1 SMynbCHii H3BECTHBI?

4. B uem cymHocThb siBI€HUS oOpateHus (a3 sMyabCHid WK UHBEpCHs?

5. IlpuBenute mnpumepsl I[IAB, okaspiBarommx crabWInM3Mpyollee [EHCTBUE Ha
OMYJIbCHUH.

6. UYrto Takoe KoajecHeHIus?

7. T'ne u npu KakuX ycIOBUSAX HAYMHAETCS 00pa3oBaHME HMYJIbCUU HEPTU U TIIACTOBOM
BOJIbI B YCJIOBHSIX MPOMBICIIa?

8. IIpuBenute mpuMepbl MPUPOIHBIX SMYIBIaTOPOB.

9. [lepeuncnute HECKOIBKO METOOB PA3PYIICHHUS IMYITHCHIA.

10. OOwsacHUTE MOHATHE «PIOKYISAUUA», «cemapaus». llpuBeanTe HpUMEpPBHI 3TUX
TIPOIIECCOB B YCIOBHSX JOOBIUM ¥ MTOJTOTOBKH MPOAYKIIUH HE(PTIHBIX CKBAYKHH.

11. Jlns gero BoAy, 3aKauMBaeMyto B HEQTsIHOH miact, oopadarsiBaroT [TAB.

Jlabopamopnoe 3anamue 10.

MOJIEKYJIAAPHO-KUHETUYECKHUE CBOMCTBA JUCHEPCHBIX CUCTEM

Lenb paboOTh: U3yYUTh OCHOBHBIC MOJIEKYJSPHO-KUHETUYECKHE CBOWCTBA JHCIIEPCHBIX
CHCTEM.

1. PaccMoTpeTh METObl U3yUSHHSI MOJIEKYIIPHO-KUHETUYECKHX CBOMCTB.

2. Pemmts 3a1a4n MpaKTHYECKOTO XapaKTepa



Jlabopamopnoe 3anamue 11.

OIITUYECKHUE CBOMCTBA JUCHEPCHBIX CUCTEM

[enb pabOThI: U3yYUTH OCHOBHBIC ONITUYCCKUE CBOWCTBA JIUCIIEPCHBIX CHCTEM.
1. Uzyuuts 3pdext Tunmans.

2. PemuTh 33291 IPAKTUYECKOTO XapaKTepa

Jlabopamopnoe 3anamue 12.

SJEKTPOKMHETUYECKHUE CBOMCTBA JUCIIEPCHBIX CUCTEM

Ilenp pabOTHI: W3YYUTH OCHOBHBIC JJICKTPOKUHETHYECKHE CBOWMCTBA  JIUCIEPCHBIX
CHCTEM.

1. PemwuTh 3a7a9u IPAKTHYECKOTO XapaKTepa

Jlabopamopnoe 3auamue 13.

KOATVYJiAlUsl. OHNPEJAEJEHUE TIIOPOI'A KOAI'VJiIAIUU  30JId
I'MAPOKCHU A KEJIE3A (III) BU3YAJIBHBIM METOJOM

Lenv pabomur: O3HAKOMHUTHCSI ¢ METOAOM KOAryJsiiuu THIAPO(GOOHBIX U TUAPODUIHHBIX
307€il. [IpUroToBUTH 30Jb M MPOBECTH KOATYJSALHUIO 3JIEKTPOIMTAMHU, COJAEPKAIIMMM HOHBI-
KOAryJsiTOpbl Pa3NUYHON BEIMYUHBI 3apsifa. BbIYMCIUTH MOPOTr KOArymsiuu JUIs KaKJIoro
AJIEKTPOJINTA, COJAEPKALLEro NMPOTUBOUOHBI PA3JIMYHON BaJIEHTHOCTU. [IpoBEpUTH BBINOIHEHNE
npaswia Hlynsue-I'apau.

KoHnTpoJsbHbIe BONIPOCHI:

1. Kakue metos! Koarynsauuu ruipo@oOHBIX U THAPOQPHUIBHBIX 30J1€H BaM U3BECTHBI?

2. Yro Takoe arperaTMBHas U MOJIEKYJISPHO-KHHETHYECKas ycToiumBocTh? OT 4ero
OHM 3aBUCHT?
Uro Takoe KoaryJsius ¥ nopor KoaryJssiuu?
OT 4ero 3aBUCHUT KOATyJIHPYOIas CIOCOOHOCTh AJIEKTPOIUTOB?
OObsicHUTE SIBICHUE «CEAUMEHTAIUs»?
Kakue paxTopsl onpenenstoT BHICOKYI0 YCTOWYMBOCTD THAPOPHIBHBIX KOJJIOUI0B?
OOBscHUTE CYIIHOCTD CTaIUi MEJUIEHHON M OBICTPOI Koaryasnuu?
OO0BsicHUTE SIBIICHUE TIEPE3aAPSIKU 30JICH.
ITpy o4MCTKE CTOYHBIX BOJ NPUMEHSETCS KOAryJslus, T.€. BBOISATCS KOAryJSHTBI
(conmu aMMoOHWUS, Kene3a, MEIH, IIJIaMOBBIX OTXOA0B). OOBSICHUTE CYIIHOCTh MPOUCXOISIINX
(U3UKO-XMMUYECKUX MpoLeccoB?

©ooN Ok W

Jlabopamopnoe 3anamue 14.

OCOBEHHOCTHU OTJEJBbHBIX TIPEACTABUTEJIEM JUCHEPCHBIX
CUCTEM

]_IGJ'IB pa6OTBII HU3Yy4YUTh OCHOBHBIC OIITUYCCKUC CBOMCTBA AUCHICPCHBIX CUCTCM.

1. TIpoBecTu MUKPOCKOIMYECKOE UCCIIEIOBAHUE TICH.

2. TIpoBecTr MHKPOCKOTIMYECKOE MCCIIETOBAHNE CYCIICH3HH.

3. IIpoBecTr MUKPOCKOTTMYECKOE HCCIEA0BAHNUE IMYIBCUH PA3HBIX TUIIOB

Jlabopamopnoe 3anamue 15.

KOJUIOUJIHBIE IOBEPXHOCTHO-AKTUBHBIE BEHLIECTBA (ITAB)
Lenp paboTer: mpoBectu aHanu3 [IAB, ucnonbp3yeMbIx B He(hTera3oBoi oTpaciu.
1. HWccnenosarb 06pasisr [TAB.

2. BrwiaButh HampaBienus ucnonb3oBanus [IAB B HedTerazoBoii oTpaciu

S TeMbI TUCHHMIIMHBI AJISl CAMOCTOATEIBLHOI0 U3Y4YEeHUSA

Camocmosimenvroe uzyuenue Mamepuana npo8OOUMcs no CledyrowuUM memam.

1) CnocoObl ompeneneHusi MOBEPXHOCTHOTO HATsKeHHs (MO yrily CcMaduBaHU,
KalMWUISIPHOE MOJHSATHE, METO OTPbhIBA KaIUIH).

2) Teopuss MoHOMOJIEKYJIsIpHOW ancopbuun Jlenrmiopa. Teopust MOTUMONEKYISIpHON



ancop6uuu IomsHu.
3) Uctopus pa3BUTHS KOJJIOMJTHONW XUMUH.

4) MeToibl OYUCTKH TUCTIEPCHBIX CUCTEM (IHANIN3, DJICKTPOAUAIN3, YIbTPADUIbTPALIUS).
5) OnTHyeckre METOMAbI ONpEAeTICHUS Pa3MEepOB YaCTHUIl 30J1s1 U MCCIIEI0BaHUs CBOMCTB

JMCTIEPCHBIX CHCTEM: TYpOUAUMETPHS, He(DEIOMETPHSI, YIbTPAMUKPOCKOIIHS.
6) [IpakTHyeckoe UCTOIb30BAHUE IIECKTPOKMHETUYECKUX SBIICHUH.

7) Baxwneiimune npupoanslie u cunteTnueckue BMC.
8) [Ipumenenue komwtouaubix [TAB B HedTerazoBoii oTpaciu.

6 O0pa3oBaTesibHbIE TEXHOJIOTHHU

[Ipu mpoBeneHUM pa3IUYHBIX BUIOB Y4YEOHBIX 3aHATUN HCIIOJIB3YIOTCS CIEIYIOIINe

06p330BaTeJ'IBHBIe TE€XHOJIOTHH U METObI:

Ha

JICKIUAX

JTUCKYCCHs, METOJI  TPOOJIIEMHOTO

o0yueHwus,

BHAOMATCpUAIIOB, KOHTpOJ’IBHBIfI cpe3 3HAHUM B BUJAC NMCBbMCHHOI'O MUHHU-TECTA.

Ha nabopaTopHbIX 3aHATHAX: pa3BepHyTas Oecena, OMUI-ONPOC, CIOBAPHBIA TUKTAHT,
MOMCKOBBIA METOJ/, HMCCIEAOBATEIbCKUI MeToJ, OO0y4eHHEe Ha OCHOBE OIbITA, MHCbMEHHBII

OIPOC, TECT-KOHTPOJIb.

HpI/I BBIITOJITHEHUN CaMOCTOSATCIbHON pa6OTBIZ AUCTAHIIUOHHOC KOHCYJIBTUPOBAHUC U

IMPOBEPKA BBIITOJIHCHHA pe(bepaTa, OTACJIbHBIX TEM IJIA CAMOCTOATCIIBHOI'O U3YUCHU .

Ne | HammenoBa- ., Oo0pa3oBartesbHbIE
Buabl y4eOHBIX 3aHATHH
n/n| HUe pa3jiena TEXHOJIOTHH
1. |Bgenenue. Jlexyuonnas mema 1. OcoOeHHOCTH CTpOeHUs,|BBomHas Nekius ¢
XapaKkTepuCTH |IPU3HAKY U KJIacCU(DUKAIMS AUCTIEPCHBIX CHCTEM |HCIIOIb30BaHUEM
Ka BUJICOMAaTEPUAIOB
JUCHIEPCHBIX  |Jlabopamopnoe 3auamue 1.
CHUCTEM 3HAKOMCTBO C KOHHEKHI/IEﬁ CJIOBAapHBIN TUKTaHT
JIUCITEPCHBIX CUCTEM HE®TEI'A3OBOM |06yucHue Ha OCHOBE OIbITA
OTPACJIA
Camocmosmenvnas paboma ITpopaboTka 1 noBTOpEeHUE
JICKIITMOHHOTO MaTepHaa
2 |Tepmomunamu |Jlexyuonnass mema 2. YnenbHas cBOOOmHAs|JISKIUSI-TUCKYCCHS
Ka MMOBEPXHOCTHAs] DJHEPTUS W  TOBEPXHOCTHOE
MTOBEPXHOCTHBI | HATSDKEHUE KaK XapaKTEPUCTHUKU CHUIIOBOTO TTOJIS
X SIBJICHUM. JAUCTICPCHBIX CUCTEM.
Jlabopamopnoe 3auamue 2. CJI0BapHbIi MKTAHT,
CHOCOBbI OHPEHEHEHH}{ PEIICHUC 3a/1a4, NMCbMCHHAasd
INOBEPXHOCTHOI'O HATSIXKEHM A. caMocTosTebHas paboTa
Camocmosmenvras paboma TIpopaboTKa 1 OBTOPEHHE
JIEKIIMOHHOTO MaTepHaa
3 |OcHoBHBIC Jlexyuonnas  mema 3. ApncopOuus  kak|JIlekiuys ¢ UCIOb30BaHUEM
3aKOHOMEPHOC |[TOBEPXHOCTHOE  SIBJICHWE: TPUYUHBI, BHUJIbI|BUIEOMATEPUAIIOB
TH afcOpOITHH. |agcopOmmm.

Jlabopamopnoe 3anamue 3.

M3YYEHUE AJICOPELIMM YKCYCHOM
KHCJIOTBI HA TTOBEPXHOCTH VYI'JIA B
3ABUCUMOCTHU OT KOHUUEHTPALIMU [TPU
[IOCTOSIHHOM TEMITEPATYPE
Jlabopamoproe 3anuamue 4.
N3BMPATEJIbBHOCTH AJICOPBLINNA.
BJIMAHUE PACTBOPUTEJIA HA
AJICOPBLIMIO

Jlabopamoproe 3anuamue 5.
XPOMATOI'PA®USA BYMAXHASL.
KAYECTBEHHBIN AHAJIN3 CMECH

CHOBapHBIﬁ JUKTAHT,
O6y‘{€HI/Ie Ha OCHOBC OIIbITa

HUCIIOJIB30BaHHUC




KATUOHOB Cu?*,Co?*, Ni?* METOJIOM
OCAJIOYHOU XPOMATOI'PA®UU HA
BYMATE

CaMocmo;zmerbHaﬂ pa60ma

IIpopaboTKa 1 IOBTOPEHHE
JICKIIMOHHOTO MaTepHaa

[onyuenune, |Jlexyuonnass mema 4. [lucnepraunonnsie u|JIeKuus ¢ NCTIONB30BaHUEM

CTa0MIU3alMs |KOHICHCAMOHHBIE METOIbI [IOJTyYEHHsI | BUAEOMATEPHATIOB

1 OYHCTKA JUCTIEPCHBIX cucTeM. MeToapl cTabuiau3anud U

JUCIIEPCHBIX  |OYHCTKH JUCIIEPCHBIX CUCTEM.

CUCTEM Jlabopamoproe 3anuamue 6. CIIOBAPHBI IUKTAHT,
TOJIYYEHHUE JIMODOBHbIX 0BYHEHHE Ha OCHOBE OTTHITA,
KOJUIOMAHBIX PACTBOPOB MUCBMEHHAS
BJIMAAHUE KOHUEHTPALIN camocTosTenpHas paboTa
Jlabopamoproe 3anuamue 1.

BJIMAHME KOHIUEHTPALIMU

PEATUPYIOIIUX BEINECTB HA ITPOLIECC

OBPA30BAHNMA KOJUIOUJIHBIX

PACTBOPOB

Jlabopamoproe 3anuamue 8.

TIOJIYUYEHUE T'UIPO®UIIBHBIX 30JIEM U

11X CBOVICTBA

Jlabopamoproe 3anuamue 9.

ITOJIYYEHHUE 1 CBOMCTBA SMVJIbCUI  |IIpopaGoTka i moBTOpeHHe
Camocmosmenvhas paboma JICKIHOHHOI'O MaTepHraja

MonekynsapHo- |/lekyuonuas mema 5. OCHOBHAS XapaKTepUCTUKa |JIeKus-TuCcKyccus

KUHETHYECKHE |MOJIEKYISIPHO-KHHETUYECKUX CBOWCTB

CBONCTBA JIACIIEPCHBIX CUCTEM

mUcTiepcHBIX  |JlabopamopHoe 3anuamue 10.

cucTeM MOJIEKYJIIPHO-KMHETUYECKUE CJI0BapHbIi AMKTAHT,
CBOUCTBA JUCIIEPCHBIX CUCTEM pelleHHue 3a1a4
Camocmosmenvras paboma TIpopaboTKa 1 OBTOPEHHE

JIEKIIMOHHOT'O MaTepHaa

Ontuueckue |Jlexyuonnas mema. OOwWas xapaxkTepucTuka|Jlekuus-auckyccns

CBONCTBa ONTUYECKUX CBOMCTB JUCIEPCHBIX CUCTEM

TUCTIepCHBIX  |JlabopamopHoe 3anuamue 11.

CHCTEM. OITUYECKUE CBOMCTBA JIUCIEPCHBIX CIIOBAPHBIN IUKTAHT,
CUCTEM peleHue 3axay
Camocmosmenvras paboma IIpopaboTKa U IOBTOPEHHE

JIEKIIMOHHOT'O MaTepHaa

OnexktpokuHer |Jlekyuonnas mema 6. DneKTpoKnHeTHYecKue |JIeKIus ¢ ucIoab30BaHueM

WYECKUE SIBIICHUS B JUCTIEPCHBIX CUCTeMax: | BUieoMaTepraioB

CBOICTBa aneKkTpodopes3,  IIEKTPOOCMOC,  MOTEHIIHAIBI

JUCTIEPCHBIX  |CEAMMEHTAIMM U IPOTEKAHNUS.

CHUCTEM Jlexyuonnas mema 7. MuiemiooOpa3oBaHue B
JIUCTIEPCHBIX CHCTEMAaX, CTPOCHNE MHUIIEIUTBI.

Jlabopamoproe 3ansamue 12.
BJIEKTPOKMHETUYECKUE CBOMCTBA CIIOBAPHBIA AKTAHT
JVCITEPCHBIX CUCTEM ’
perieHue 3aaa4d
Camocmoamenvnas paboma N
popaboTKa ¥ TOBTOPEHUE
JIEKIIMOHHOTO MaTepuaia

YcroituuBocts |Jlexyuonnas  mema 8.  ArperatmBHas U |Jlekuus-auckyccus

JUCTIEPCHBIX  |CEAMMEHTAIMOHHAsl YCTOMYHMBOCTH TUCIEPCHBIX

CUCTEM cucteM. [Iporieccsl, Hapymaromye arperaTuBHYO

YCTOMYMBOCTD: KOAryJIslMs, KOaJeCUEHIIMS.




Jlabopamopnoe 3ansamue 13. CIIOBAapHBIN TUKTAHT,

KOATYJISALIMA. OITPEAEJIEHUE ITOPOT'A  |o0ydJeHre Ha OCHOBE OIIBITA,

KOATI'YJIALINU 30JI TUAPOKCUA rpadu4ecKuil JUKTaHT

JKEJIE3A (IIT) BU3YAJIbBHBIM METOIOM

Camocmosmenvnas paboma ITpopaboTka u MoBTOpEHUE
JICKIIMOHHOTO MaTepHaa

9 |Komnoupnas |Jlexyuonnas mema 9. OcobeHHOCTH cTpoeHHs U|JIeKInsi-TUCKYCCHS
XUMUS cBoiictBa monexkysn BMC.

BbICOKOMOJIEKY | Camocmoamenvhasn paboma [IpopaboTka 1 MOBTOpEHHUE
JIIPHBIX JEKIIMOHHOTO MaTepuaia
COETMHEHHH

(BMC)

10 [Ocobennoctu |J/lexyuonnas mema 11. Cucremsbl ¢ XHIKOH|JICKIHS ¢ NCIIONIB30BAaHUEM
OTIEIBHBIX JUCTIEPCHOW Cpeoi: CyCIIeH3UH M 301, TAaCThl, |BHIeOMaTepHaIoB
MpencTaBuTeNe [IMynbcur, MeHsl. CHCTeMBI ¢ Tra3000pa3Hoit
U JUCIIEPCHBIX |IUCIIEPCUOHHOM CPELOM.

CHUCTEM Jlabopamopnoe 3anamue 14.
OCOBEHHOCTH OTJEJIbHBIX CJI0BapHbI AMKTAHT,
IMPEACTABUTEJIEN JUCITEPCHBIX peleHue 3a1a4
CUCTEM
Camocmosamenvhas paboma TIpopaGoTKa  MOBTOpEHHE
JIEKIIMOHHOTO MaTepuaia

11 (Kommowmmmele |/lexyuonnas mema 12. OcobeHHocTH  HW|JIEKIHS ¢ UCITONIB30BAaHUEM
MOBEPXHOCTHO |KJIacCH(UKAIHSI KOJUTOMTHBIX [TAB. |[BuneoMaTepuaios
-aKTUBHBIC [Mpumenenue komounansix [IAB B HedTerazoBom
BEIIECTBA niene
(ITAB) Jlabopamopnoe 3anamue 135. CIIOBApHBIN TUKTAHT,

KOJUIOMAHBIE IIOBEPXHOCTHO- | pemrenne 3amau

AKTHUBHBIE BEHIECTBA (ITAB)

Camocmosmenvras paboma TIpopaGoTKa 1 OBTOPEHNE
JICKIITMOHHOTO MaTepHaa

7 OuneHouyHble cpeacTBa (MaTepHasbl) A8 TEKYIIero KOHTPOJSA YCIeBaeMOCTH,

l'[pOMQ)KyTO‘lHOﬁ aTTeCTalluu oﬁyqammnxcsl o JMCHMIIJIMHE

IIpuMepsI CJIOBAPHOTO AMKTAHTA

Tema 1 «I3YUYEHHUE AJICOPBIIMU YKCYCHOM KMCJIOTHI HA TIOBEPXHOCTH
VTJIS B 3ABUCUMOCTHU OT KOHIIEHTPALMU ITPU TTIOCTOSIHHOM TEMITEPATYPE»
OcHOBHbIE TEpPMHHBI M TIOHATUSA: aACOPOEHT, aacopOTUB, ajacopOuus,

azcopOLuU, TOBEPXHOCTHOE HATSHKEHHME, INPaBWIO YpaBHMBaHMS moJisipHocTH PeOunpepa,

u3orepma

TEIIOTa CMAYHUBaHUS.

Tema 2 «M3BMPATEJIBHOCTH AJICOPBLIMU. BJIMSIHUE PACTBOPUTEJISA HA
AJICOPBILINIO»

OcHOBHBIE TEPMHUHBI M TOHSTHUS: aJCOPOCHT TOJSAPHBIA W amoJSIPHBIA, aacopOEHTHI
cnenuduvHble, ancopOTUB, anacopOumsi wu3OupaTenbHas, aaAcopOIus WOHHAasA, aacopOIus
oOMeHHasi, aAcopOIus SKBUBAJICHTHAS, lodwmeiicTepa),

JUOTPOIHBIE PAAbl (WKW PSIIbI

CEJIEKTUBHOCTH aIcOpOEHTa, 3I00TpOonHbIN psin Tpamme.

IIpuMepsI TeCTOBBIX 3a4aHUI
Tema «M3YUEHUE AJJCOPBIIMU YKCYCHOM KMCJIOTHI HA TIOBEPXHOCTH
VTJIS B 3ABUCUMOCTH OT KOHIIEHTPALMU ITPU ITIOCTOSIHHOM TEMITEPATYPE»



1. AncopOumoHHas CIOCOOHOCTh 3aBUCHT OT:
a) TIPHUPOIBI PACTBOPHUTEIIS
0) mpupoasl aicopOeHTa U afcOpOTUBA,
B) TeMIlepaTypbl U KOHIICHTPAIUH
r) ato+s
2. BriGepuTe npaBuiIbHOE YTBEPKICHHE!

A. YeM Xxyxke ancopOupyercs pacTBOPUTEIb Ha aJCcOpOCHTE, TeM Jiydiie OyaeT

aI[CODGI/IDOBaTbCH PaCcTBOPCHHOC BEUICCTBO.

Bb. Yem Goubliie ITOBEPXHOCTHOE HATSHKEHHE caMOM CpeJibl (DaCTBODI/ITeJ'IH), TEM MCHBbIIIC

MOJICKYJIbI PAaCTBOPUTECIIA CIIOCOOHEI K aI[COD6HI/II/I Ha TBEpPAOM TCJIC M TEM JYYINIC HAa HEM

agcopbupyercs pactBopeHHoe BemecTBo (IIAB).
a) BepHo Tonbko A

06) Bepno tonsko b

B) Bepuo Aub

r) A u b HeBepHO

3. Beibepure npaBWILHOE VIBEDKICHUE:

A. Ecau B3s4TBIM pacTBOPHUTENb INIOX0 CMAYMBACT TBEPAYIO NOBEPXHOCTh aI[COD6eHT8., TO

a7icopOLrs pacTBOPEHHOTO BEIIECTBA U3 TAKOTO PACTBOPUTENS OYIET BEJTUKA.
b. Hemnonspueie ancopOeHTHI, Kak MpaBUIO, JYy4Yllle aJcOPOMPYIOT MOJIApHBIC
a7IcCOpOTHUBEIL, a MOJIAPHBIC aICOPOSHTHI — HETIOISIPHBIE aICOPOTHUBBL.
a) Bepno Tonpko A
6) Bepno tonsko b
B) Bepuo Aub
r) A u b HeBepHo

4. BeiOepuTe nNpaBWIILHOE VIBEDKICHUE:

A. Yem Ooibllle  pa3HOCTh HOJSIPHOCTEN MEKIY PACTBOPHMMBIM _BEIIECTBOM U
pAaCTBOPUTENEM, @, CIEIOBATEIbHO, MEHBIIIE PACTBOPUMOCTE BEIIECTBA, TEM JIVYIIIE OHO OyaeT
aJIcopOUpOBAThLCSL.

Bb. UeM ay4iiie paCTBOPUTEIL PACTBOPIET aICOPOTHB, TEM XYKE B OTOH cpelie MPOTEKAET

ero ajicoponus.
a) Bepno Tonmpko A
6) Bepno tonsko b
B) Bepuo Aub
r) A u b HeBepHo
5. Beibepute npaBuibHOE YTBEPKICHHUE!
A. C yBenuyeHHeM TeMIepaTyphl aIcCOPOIUs U3 PACTBOPA YBEITHMYHUBACTCSI.
b. C yBennueHreM MOJISIPHOM Macchl CIOCOOHOCTD aJIcCOPOUPOBATHCS YMEHBIIIAETCS.
a) BepHo Tonmpko A
6) Bepno Tonsko b
B) Bepuo Aub
r) A u b HeBepHo

Tema 2 «M3BUPATEJIBHOCTHL AJCOPBLMN. BIIMSAHUE PACTBOPUTEJIA HA
AJICOPBIINIO»
1. BeiOepure npaBUILHOE VTBEDKICHHUE:




A. AncopOuusi 3aBUCHT HE TOJBKO OT IMPUPOALI ITOTIOTHUTEIIS, HO il oT IPHUPOJIBI
IIOTJIONIAEMOT0 BEIIECTRA.

b. KaTHoHBI TSKEIBIX METAIJIOB aJICOPOUPYIOTCS XYKE, YeM KATUOHBI TAKOH K¢ BaJCHTHOCTHU
JIETKMX METAJIOB.

a) Bepno Tonpko A

6) Bepno tonsko b

B) Bepuo Aub

r) A u b HEBepHO

2. AJIIOMOCHJIMKATEI U YIOJb SBJISIIOTCS COOTBETCTBEHHO:

a) TOJISIPHBIM U TIOJIAPHBIM aJICOPOCHTaMHU

0) HENoJSPHBIM U HETOJISIPHBIM aJCOpOCHTaMHU

B) TOJISIPHBIM U HEMOJIAPHBIM aICOPOCHTaMH

T') HENOJSPHBIM U MOJSIPHBIM aJIcCOPOCHTaMU

3. BeiOepuTe IpaBUIIbHOE YTBEPIKICHHE:

A. CormacHo nepBoro mpasuia, chopmynaupoBanHoro K.Dasucom, P. Ilamerom m H.IL
ITeckOBBIM, Ha TBEPIO IMOBEPXHOCTH aJICOPOCHTA MPEHMYIIECTBEHHO aJICOPOUPYIOTCS HOHBI,
BXOJSIIME B COCTaB aJICOPOCHTA, MJIM HMMCIONIME OOIIYIO ¢ JAHHOW IMOBEPXHOCTHIO aTOMHYIO
CPYOOUPOBKY.

b. CornacHo BTOporo mpasuia, copmymupoBanHoro K.dDasucom, ®. ITanerom u H.IL
ITecKOBBIM, MHKPOYYACTKH ITOBEPXHOCTH _ajacopOeHTa, HECYINHME OIPEACACHHBIA 3apsij,
aJIcOPOMPYIOT TPOTUBOIIOIOKHO 3aPSKEHHBIE MOHBI DJIEKTPOJIUTA.

a) BepHo Tonpko A

6) Bepno tonsko b

B) BeproAub

r) A u b HeBepHO

4. BeiOepuTe MpaBWIbHYIO 3aIIMCh JIMOTPOITHOIO PSJIA:

a) Li* > Na*>K*>Rb* > Cs*

0) Mg?**t > Ca*t > Sr?* > Ba?*

B) LiT < Na* <K*<Rb*<Cs*

r) Br~ <Cl" <OH™ <I” <CNS~

KoHTposbHbIE BONPOCHI M 32JaHUA 1JIs1 IPOBEICHUS TEKYIero KOHTPOJIs

1. PactBopsl. Teopust pactBopoB, poib yuenus .M. MenneneeBa. CiocoObl BEIpaKEHUS
KOHIEHTpaluu pacTBOpoB. Kak MpUTroTOBUTH OJJHOHOPMAJIbHBIM PACTBOP XJIOPUCTOTO KaJbIUs?
JlenMonsipHbIN pacTBOpP CEPHOM KUCIOTHI?

2. WneanpHble pacTBOPHI JKHAKOCTEH B KUAKOCTAX. 3akoH Paymsa. ['paduueckas
3aBHCUMOCTH OOIIET0 M MaplLUalbHBIX JaBJIEHUs OT cocTaBa cMecu. OTKIOHEHHS OT 3aKOHA
Payns, npu4yuHbI.

3. JlaiiTe aHanu3 quarpamMm: COCTaB — JaBJICHUE I1apa U COCTAaB — TEMIIEpATypa KUIICHHUS.
Cdopmynupyiite nepssiii 3akoH KoHoBanoBa u nmokaxure Ha n3odpaxxeHHoi Bamu nuarpamme,
YTO Tap, MO CPAaBHEHUIO C KUAKOCThIO, oOoraiieH OoJiee TeTy4YuM KOMIIOHEHTOM. PaccmoTpure
pUMEHEHNE IPaBHiIa pbluara K uarpaMMe COCTaB — JIaBJIEHUE Iapa.

4. W3ob6pa3ute AuarpaMMy COCTOSIHUS HEOTPAHMUYEHHO CMEIIMBAIOIIMUXCS >KUIKOCTEH,
MMEIOLINX MaKCUMYM WJIM MUHUMYM Ha KpUBOM TemnepaTyp kurnenus. HazoBute nuHuu u noms,
umeromuecst Ha auarpamme. Jlaiite ¢opmynupoBky Broporo 3akoHa Kownoamosa. UYrto
Ha3bIBAETCS a3MOTPONHON cMechkio? Ilouemy azeoTponm He MOXKET OBbITh pas3jieieH OObIYHBIMHU
METOJIaMH [EPErOHKH?

5. IlpuBemute TeopeTHyeckoe OOOCHOBAaHHE MNPHUHIMIIA MPOCTOH U (PaKIMOHHOM
neperonku. Pekrudukanmonnas konoHHa. [IprMeHeHre MeperoHKu B TEXHOJOTHUU MOJIYYSHHS
JIeKapoTa.



6. IloHmxkeHue nmaBjieHUs TMapa HaAJ pacTBOpPaMU HEJIETYYUX BEIIECTB. 3aKOH
Payns. [IpuBeaurte rpadguueckyro 3aBUCMMOCTD YIIPYTOCTH ITapa pacTBOPUTENS OT TEMIIEPaTyphl
HaJ YMCTHIM PAacTBOPHUTENIEM U PACTBOPOM, U MOKAKUTE, HA HEW KaKue CIEACTBHS BBITEKAIOT OT
3akoHa Paynsa. Kakue pacTBOpbI MOAUUHSIOTCS 3aKOHY Payis?

7. lTlouemy pacTBOp KHOUT TMpu Oojee BBHICOKOM TeMmIeparype, YeM YHCThIN
pactBoputens? KakoB ¢dusmdeckuii cMbicn 30yiuIrockonudeckoir mocrosiHHoi? [IpuBenute
YpaBHEHHUE, I103BOJISOIIIEE paccuuTaTh 30YJUTMOCKOTTNYECKYIO IIOCTOSIHHYIO.
O0yUIMOCKONMYECKUI METO/1 ONPEEIIEHUS MOJIIPHONW MacChl PACTBOPEHHOI'O BEIIECTBA.

8. Ilokaxkure (rpaduuecku), yTo pacTBOp 3amep3aeT Mpu Oosee HU3KOM TemImeparype,
4YeM YUCTBIA pacTBOpHUTENb. KakoBa 3aBucuMOCTh T3aM., oT KoHIIeHTpanuu? KakoB dhusndeckuit
CMBICJI KPHOCKOIIMYECKOW IIOCTOSIHHOM, Kak ee paccuntarb? KpHOCKONmMUeCKHul MeTon
orpeziesieHus] MOJIEKYJIIPHOM MacChl paCTBOPEHHOTO BEILIECTBA.

9. Uto Ha3bIBaeTCs OCMOTHMYECKHM JIaBJICHHEM, KaK €ro MOXHO HM3MEPUTh U KaKUM
3aKOHOMEPHOCTSM OHO TOJYUHSETCS B pa30aBICHHBIX pacTBOpax HEIJIEKTPOJIUTOB U
AIEKTPOIUTOB?

10. TlpuBeauTe aHamu3 JUArpaMMbl COCTOSIHUS OTPAHUYEHHO CMEUIUBAIOIIMXCS
KUJKOCTEH C BEpXHEW KpUTHYECKOM TemriepaTypoil pacTBopeHusi. Kak ompepensieTcss cocras
paBHOBecHbIX (ha3 mo nuarpamme? [lpuBeaute aApyrue TUIBI AMArPaMM  OTPAHUYEHHO
PacCTBOPUMBIX JKUIKOCTEH.

11. [aiite aHanu3 auarpaMMbl C HIDKHEH KPUTHUYECKOH TeMIlepaTypoll pacTBOpPEHUS.
VYkaxute, Kakue 1oJisi uMeroTcsl Ha auarpamme? Kak ompenensiercss coctaB paBHOBECHBIX (a3?
Kak paccunraTh 4uCIlo cTeneHel CBOOOIBI AJIsl TETEPOTeHHOM U TOMOT€HHOM 001acTei.

12. CopmynupyiiTe 3aKOH pacrpenelieHUuss U PacCMOTPUTE MPHYMHBI OTKIOHCHUS OT
Hero. Koaddumment pacnpenencHus, €ro MNPaKTHYECKOE TNPUMEHEHHUE B TEXHOJOTHUHU
MIPUTOTOBJICHUS SKCTPAKTOB.

13. B yem 3akitouaercs MpoLecC IKCTParupoBaHus, ero Teoperndeckas ocHoBa? Kakum
TpeOOBaHUSM JIOJDKEH YIOBIETBOPATH IKCTparupyronuii pactBoputens? Kak ciemyer Bectu
MPOLIECC OIKCTPArMpoOBaHUsS, UYTOOBI JOCTUTHYTH IOJHOTHI M3BIEYEHHUS HKCTPArUPYIOIIEro
BeniecTBa? BriBenuTe ypaBHEHHE ISl IPoOIIecca OJJHOKPATHON U IPOOHON IKCTPAKITHIA.

14. npoBoanHuku 1-ro u 2-ro pona. Ilpusenure npumepsl. [laiite 00bsicHEHHE MeXaHU3Ma
nepeHoca 3JIeKTPUUECKOT0 TOKA B pacTBOpax AJIEKTPOJIUTOB.

15. DnexTponpoBOAHOCTH PACTBOPOB JJICKTPOJIUTOB. YJIeIbHAs T JKBUBAJICHTHAS

AJIEKTPOIPOBOAHOCTb. Paccmotpute npocreifiiee YCTPONCTBO VTS HU3MEPECHUS
ANEKTPONPOBOJAHOCTH.
16. DnekTpuyeckas YICCOIUAIINS HEBOIHBIX pacTBOPOB. OcobeHHOCTH

AJIEKTPONPOBOJAHOCTH B 3TUX pPaCTBOpax.

17. Kak ycrpoen nsnektpon BToporo poaa? IlpuBectu mnpumepsl. Ilokazars, uro
AJIEKTPOJIBI BTOPOTO POJia OOpaTUMbI OTHOCUTEIHHO KaTHOHA U aHUOHA OJTHOBPEMEHHO.

18. Kak ycTtpoeH cTaHgapTHBIA BOJOPOAHBIA 3yekTpoA? UYemy paBeH MNOTEHIMAIT
CTaHJIAPTHOTO BOJOPOAHOrO 3JiekTpoaa? UTo Ha3bIBaeTCs CTaHAAPTHBIM MOTEHIHAIOM JIAHHOTO
AJIEKTPOJIa TI0 BOAOPOAHOM mikane? Hamummre, Kakyro 1eMb HAaJI0 COCTaBUTH JUIsl TOTO, YTOOBI
W3MEPUTh CTAaHAAPTHBIA MOTEHIMAN TI0 BOJOPOAY: a) LIMHKa, 0) cBHHIIA, B) cepedpa? KakoBbl
HEJOCTATKM CTaHAApPTHOTO BOJOPOAHOTO BJEKTPOJAA, KakK ndyeKTpoja cpaBHeHus? Kakxumu
AIIEKTPOIaMU OOBIYHO MOTB3YIOTCS B KAUeCTBE AJIEKTPOJIOB CPABHEHUS?

19. Kakue 31eKTpoabsl OTHOCITCS K OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM 3JIEKTpOAaM?
[IpuBenuTe npuMepsl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX 3JEKTPOA0B. Hanumure BeipaxeHue



JUIsl  TOTEHLIMAJIOB, MNPHUBEACHHBIX BaMu OKHCIUTENbHO-BOCCTAHOBUTEIbHBIX
anekTpoaoB. OT d4ero 3aBUCUT, B O00IEM ciydae, MOTEHLIHAT OKHUCIUTEIbHO-
BOCCTaHOBUTEJIBHOT'O 3JIEKTpoia?

20. Tunet OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX CUCTEM. OxucIuTEnBHO-
BOCCTAHOBUTEJIbHBIE  MOTEHUMAIbI M 2JIeKTpoabl.  CTaHAAPTHBI  OKUCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIN nMoTeHIHal. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CUCTEMBI | 1 2 rpymil.

21. Kakue rajbBaHMYECKHUE 3JIEMEHTHl HA3BIBAIOTCS XWMHUUYECKHUMH? 3a CYET Yero
MOJIy4aeTCsl DJIEKTPUUECKasi SHEpPTrusi B TallbBaHWYECKOM dsemeHTe? Hamuiure ypaBHeHUE
peakiuu, TMpOoTeKalomuii B padoTaroleM TrajibBaHU4YeckoM dneMmeHnte Jlanusmnsa-Skoou.
Hanumure ypaBHeHUE 3JIEKTPOJHBIX MPOIECCOB B TOM ke d3jeMeHTe. Kak cBsI3aHBI Mexay
co00il JEKTPOABMKYIIAsl CHUJa TalbBaHMYECKOrO JJIEMEHTAa M 3HAauYeHHE IOTEHIMAIOB
3JIEKTPOAOB, BXOISIINX B €r0 COCTaB?

22. Kak cBs3aHbl Mexay coOoil m3MeHeHWe sHeprum [ubbOca B TOKOOOpa3yromeM
npouecce u ekrpoaskymas cuwia (3C) cooTBETCTBYIOLIET0 rajibBaHUYECKOIO 3JIEMEHTA?
Kak cBs3anbpl MeX1y cO00M KOHCTAHTa XUMHUYECKOT'O PaBHOBECHS TOKOOOPa3yIOIIEro mpoiecca
u DJIC ranpBaHnuecKoOro 3neMenTa’?

23. Kakume »srnemeHThl  Ha3bpIBalOTCA  KOHIEHTpauMOHHbIMU?  Kakue  Tumel
KOHIIEHTPALIMOHHBIX 37eMeHTOB Bl 3Haere? IlpuBenute mpumepbl. 3a CYET 4Yero mojaydaercs
JJIEKTPUYECKAsh HSHEPrusi B KOHIIGHTPAIIMOHHBIX OJyieMeHTax? Hamumure ypaBHEeHHE AMs
AIEKTPOABIKYIIEH CHUIIbI KOHIICHTPAIMOHHOTO 3JIEMEHTA.

24. IloueMy, uzmMepsis nekTpuyeckyo Benrnunny — J/1C ranbBaHMUECKOro 3J€MEHTa, He
MOXEM CYIUTh O KOHIIEHTpAllMd HOHOB Bojopoaa B pactBope? Kakume wuHAMKATOpHBIE
BOZIOpoAHBIE 3JeKkTpoabl Bbl 3naere? IlpuBectu mpumepbl. KakumM OCHOBHBIM TpeOOBaHUEM
JIOJDKEH YIOBJIETBOPATH UHIAMKATOPHBIA BOJOPOIHBIN IEKTPOa?

25. Kak pgomxHa OBITH COCTaBJICHA TajbBaHUYECKas IEMb JJIs MOTEHIIHOMETPUUECKOTO
u3mepenus pH pactsopa?

26. CylmHOCTh  NOTEHIMOMETPUUECKOTO  TUTpOBaHMs. B Kakux  ciyyasx
MOTEHIIMOMETPUUECKOE TUTPOBAHUE UMEET MPEUMYILECTBA MEPE]l TUTPOBAHUEM O MPUMEHEHUHU
[[BETHBIX WMHAMKaTOpoB? Kakue 3MeKTpo/bl HYXKHBI S MOTEHIIMOMETPUYECKOTO THTPOBAHUS
pacTBopa KUCIOTHI WM OCHOBaHMs? J[aTh pa3BEepHYTHIN OTBET, HAIMUCATh TAJIbBAHUYECKYIO 11ETIh.
[Ipumenenue B Gpapmariuiu.

27. Kak Oynet mensteesa DJIC raipbBaHUYECKOTO SJIEMEHTA, COCTOSIIETO U3 BOJIOPOTHOTO
WHIUKATOPHOTO JJIEKTPOJIa M DJIEKTPOJA CPaBHEHMs, N0 MEpe HEeWTpalM3allid pacTBOpa, B
KOTOPOM HaxOJIUTCS MHIMKATOPHBIN 31ekTpoa? Kak onpenensiercs moyioKeHue 3KBUBAIIEHTHOM
TOYKH THUTPOBAHUS MO KPHUBBIM TMOTEHIIMOMETpUYECKoro TutpoBanus? Kakue mpubopsl
UCTIONB3YIOTCS TIPH TOTEHIIMOMETPHUYECKOM TUTpOoBaHUU? UTO OHM cOOOM MPENCTaBISIIOT U IO
KaKoii cxeme paboTaroT.

28. Hapucyiite 1 00BsICHUTE X0 KPUBOM MOTEHIIMOMETPUUYECKOT0 TUTpoBaHus. [louemy
BOJIM3M TOYKHM SKBUBAJICHTHOCTH TMPOUCXOIUT PE3KOE M3MEHEHHWE WHAUKATOPHOTO JJIEKTPOJa,
MOTPYKEHHOTO B TUTpyeMbIii pacTBop? OT KakuxX (PaKTOpOB 3aBUCHUT BIHSHHE CKayka IMPHU
MOTEHIITMOMETPUIECKOM TUTPOBAHUH?

29. B wuem 3akioyaeTcs TPHUHIMI BBIOOpAa WHAMKATOPHBIX JIEKTPOJIOB IS
MOTEHIIMOMETPUUECKOr0 TUTpoBaHUsA? Kakue 31eKTpoabl MOKHO HCIOJb30BaTh B KauyecTBE
MHJUKATOPHBIX IPU MOTEHIIMOMETPUYECKOM TUTPOBAHUU KUCJIOT U OCHOBAHH?

30. CBoOoaHass MOBEPXHOCTHAs JHEPruUsi M MOBEPXHOCTHOE HATsDKEHHE, (aKTOpH,
BIIMSIONINE HA IOBEPXHOCTHOE HATsKEHUE. MeTo1bl M3MEepEHUs MOBEPXHOCTHOT'O HATSKEHMUSL.



31.IloBepxHOCTHAsT ~ aKTUBHOCTh, €€ (HU3UYCCKUU CMBICI. Onpenenenue
MOBEPXHOCTHOM akTUBHOCTHU. [IpaBuno [iokino-TpayOe, rpanuiisl ero npuMenenus. [IpuBenure
HECKOJIbKO TOMOJIOTHUECKUX PAZIOB, JUIsl KOTOPBIX COOI0aeTCs MPaBuiIo.

32.IlpuBenute rpaduk, MOKA3bIBAIOIINI 3aBUCUMOCTD aJICOPOIIMH Ta3a TBEPIbIM TEIOM
OT JaBJICHMs, U NpoaHanu3upyite ero. [IpuBeaute ypaBHEHHUs, BBIpAXKAIOIIWE 3aBHCHUMOCTb
afcopOLuu OT JaBJICHHUS.

33.MonekynspHas aacopOuus u3 pacTBOpoB. Teopwsi MOHOMOJIEKYJISIPHOUW aacopOruu
JleHrmropa ¥ TeOpHs MOJIMMOJIEKYIISIPHOM aCOPOIIHH.

34. AncopOumoHHOe ypaBHeHHE JIeHrMiopa, €ro aHajau3, YCJIOBHS TPHUMCHCHHS.
VYpauenue @peitnpnnxa. Ilokaxure, ecThb M CBSI3b MEXKIY JJIEKTPUUYECKUM YypaBHEHUEM
®pelinanuxa u ypaBaenueM Jlenrmropa?

35.B uyeM COCTOMT CYIIHOCTb TIpauueckoro MeToAa OIpeneieHus] KOHCTaHT B
ypaBHeHUH PpeliHuinxa U B ypaBHeHUHU JIeHrMiopa? @U3N4eCKHUil CMBICI ATUX KOHCTAHT.

36.Ancopbuust snektponutoB. OOBSICHUTE HA MpHOOpax MPaBHUIIO aACOPOIMH MOHOB Ha
kpuctaie (npasuio [lanera-dasuca-IleckoBa). BiusiHue BaleHTHOCTH U pajllyca HOHOB HA UX
a71CcOpOIIMOHHYIO CITOCOOHOCTb.

37. Uro takoe oOMeHHas ancopOuusa? B dYem 3akirouaeTcss ee MPaKTHUECKOE
npuMmeHenrue? KaTHOHUTBI U aHUOHUTHI, UX JIEHCTBUE.

38. Ha yem ocHoBana xpomatorpadus? Buasl xpomarorpadumu.

39. Tunpoduneusie u rtugpodobHbIe ancopbeHThl. KpacHblil yrom cmauyuBaHus.
Ancopoumst [TAB u3 pactBopoB Ha TuApoGOOHBIX U THAPOPHILHBIX afcopOeHTax. Biusaue
IIPUPOJIbI PACTBOPUTEIS U acOPOEHTA.

40. OxapaktepuszyiTe NpeAMET KOJUIOMAHOW XWUMHUHU, €€ 3HaueHue. Paccmorpute
OCHOBHBIC TIOHSITHS KOJUTOMTHOW XMMHUU: JAUCIIEPCHAsl CHUCTeMa, JAHCIepcHas (aza, aucriepcHast
cpena. IlpuBeaute mnpuMepbl OUCHEPCHBIX CHCTEM M yKaXHUTe, YTO B HUX SBIAETCS
JMCTIEPCUOHHOM cpeloi u aucnepcHon ¢a3oi.

41. PaccmoTpuTe KiIacCU(UKAIMIO TUCTIEPCHBIX CHCTEM: 10 CTENEHM AMCIIEPCHOCTH, IO
arperaTHOMy COCTOSIHUIO JIUCHEpCHOM (a3bl IUCHEPCHOHHOW cpenbl, N0 Mek(pazHOMY
B3aMMO/ICHCTBHIO MEXTy YacTUIIaMM JucriepcHo (asbl. [IpuBenure npumMepsl.

42. IlpuBenute OCHOBHBIE MPHU3HAKU KOJUIOMJHBIX CHUCTEM M YKaXUTE OTIMYUS
KOJUTOM/IHBIX PACTBOPOB OT UCTUHHBIX U TPYOOJUCIIEPCHBIX CUCTEM.

43. Onumure NojyyeHne KOJUIOUIHBIX CUCTEM METoJaMu nucnepruposanus. [Ipusenure
npuMepsl. PaccMoTpuTe yCTpOKWCTBO MapOBOM U KOJIJIOMIHON MEJIBHULL.

44. OnumuTe NOJy4YeHHUE KOJUIOMIHBIX CHCTEM METOJOM KOHJEeHcaluu ((pusndeckas,
xummnueckas). [Ipusenure npumepsl.

45. paccMOTpUTE MOJIYYEHHE KOJUIOMJIHBIX CHCTEM MeToJnoM nentusauuu. IIpusenure
IIPUMEPBHL.

46. PaccMoTpuTe CTpOECHHME KOJUIOMAHOM MuleNibl. Ha3oBuUTE €€ OCHOBHBIE YACTH,
npuBeanTe npumMepsl (3-4 MULIEIUIBI).

47. KakoBa mpupoa OpOyHOBCKOTO JABHKEHUS AUCTIEPCHBIX yacTull? Kakoil BenmnunHOM
XapaKTepU3yeTcsi UHTEHCUBHOCTh OPOYHOBCKOTO JABIMKeHUA? Kakas cBsi3b MKy OpOYHOBCKUM
IBUKEHHEM U qudy3ueit?

48. B yem 3axmouaercs sBieHHe IUPQPy3MH B KOJUIOMIHBIX cucTeMax? Yro Takoe
koo duuuent muddy3un, Kak MOKHO ero omnpeaenutb? OObSICHUTE NMPAKTHUYECKOE 3HAUYEHUE
ko3 unmenta qudPpy3un a1 XapaKTePUCTHUKU KOJUTOUTHBIX CUCTEM.

49. OxapakTepusyiiTe 0CMOTHYECKOE JIaBJICHHE B KOJUIOMIHBIX cuctemax. OObscHUTE,



MOYeMy OHO JUIsSl HUX HAJIO.

50. MexaHu3M BO3HUKHOBEHHUSI AJIEKTPUUYECKOTO 3apsija KOJJIOMAHBIX YACTHUIl. Y KaXUTe
OCOOCHHOCTH M MPHUBEANUTE KIAaCCU(PUKAIUIO KOJJIOUTHBIX MOBEPXHOCTHO — aKTHBHBIX BEILIECTB
(ITAB). mpuBeauTe MpUMEpPbl aHUOH — KATHOHAKTUBHBIX KOJITouIHBIX [TAB.

51. OObsicHUTE MeXaHM3M MoOIoUIero JeicTBus KoutouaHblx ITAB. uro Takoe
coroounm3anus?

UYro Takoe KpuTHUecKasi KOHIIEHTpalys MULIEIUI000pa3oBaHusl KOJUIOuAHbIX [TAB?

Oxapakrepu3yiiTe 3HaUCHUE U IpUMEHEHHE KosuouIHbIX [TAB.

52 OxapakTepu3yiTe METOAbl OYMCTKH BOJbI OT MPUCYTCTBYIOIIUX B HEHM 3arpsi3sHEHUHN
(koarymsimust,  uokymsanus,  QuibTpoBaHue,  yibTpadIbTpanus, IEHTPUPYTUPOBAHUE,
azicopOIus u ap.).

53. OcHOBHBIE 3aKOHOMEPHOCTH KOAryJsiliMM TOJ JEHUCTBUEM 3JEKTpOIuTOB. [lopor
KOAryJIsILUH.

54. dusnueckas Teopus yCTOMUUBOCTH U KOATYJISIIUU 30JI€H 3JIEKTPOIUTAMH.

55. OcoOble cnydyan Koaryisiuu (4epeqoBaHWE 30H YCTOMYMBOCTH, COBMECTHOE
JEICTBHUE 3JIEKTPOIUTOB, B3aUMHAasl KOATYJISLINS).

56. Omynbcuu (Kinaccu@uKaiusi, CBOMCTBA, CIOCOOBI TMOJMYYEHHsS] M pPa3pyIICHUs).
OMyNbraTopbl, MEXaHU3M JIEUCTBUS.

57. Cycnensuu, mnopomkud. CBoiCTBa, IMOJy4YeHHe, NpUMEHEHUE B (apmaruu.
Crabunmzanus cycnensuit [IAB.

58. Aspo3sonu u nensl. CBONCTBA, OTyYEHUE, pa3pyLICHUE, IPUMEHEHHE B (hapMaliii.

59. CTpyKTypHO-MEXaHUYECKUE CBOMCTBA IUCIIEPCHBIX CUCTEM. Bs3KOCTh. 3aBUCUMOCTH
BS3KOCTH KOJUIOMJHBIX CHCTEM OT KOHILEHTpAIlMH JIucCHepcHOM (¢asbl. Buckosumerpusi.
CTpyKTYypUpOBaHHBIE CUCTEMBI.

60. O0bsicaute MexanusMm pactBopeHusi BMC. IlpuBenute Teopuu pactBopoB BMC.
[Tepeuncnure xomtonHbIe MpU3HaKku pactBopos BMC.

61. Onummre ocobenHoctn HaOyxanus BMC. Uto Takoe cTreneHb HaOyXaHus, TEIUIOTa
HaOyxaHusl, JaBleHre HaOyXxaHus?

62. KakumMu MeToaMy MOXHO ONPEAEIUTh MOJIEKYIspHY0 Maccy BMC? Onumure st
METO/IbI.

63. Kakue ¢akTtopbl BIMAIOT Ha YCTOMYMBOCTH pacTtBopoB BMC? Paccmorpute
HapyllIeHue ycToiiunBoctu pactsopoB BMC.

64. OObsicHuTe, uTO Takoe moiudnekTponuTsl? Kak Bausier pH pactBopa Ha dopmy
MoJeKyn mnosuaniektpoiaura? Ha mpumepe MoJekynasl Oenka OOBSCHUTE, 4YTO Takoe
U302JICKTpUYEcKass TOYKa M Kak ee MOXHO onpeaenuts. Omnummre cBoiicTBa Oenka B
M303JIEKTPUYECKON TOUKE.

65. CpaBHuTE CBOWCTBA reyiell U cTyaHeld. PaccMoTpuTe BiaMsHUE pa3anyHbIX (aKTOPOB
Ha MPOIIeCC 3aCTyAHEBAHMUS.

66. OnumuTe 3anmuTHOE neicTtBue pacTBopoB BMC. Uto siBisieTcss Mepoil 3alIMTHOTO
nercreus? [IpuBeanre npuMepsl IPUMEHEHHS! KOJIJIOMIHON 3aIUATHI.

IIpumepbl THIIOBBIX 32724

1. PaccumTaiiTe MOBEpXHOCTHOE HATSKEHHWE BOJHOTO PACTBOPA MACISHOM KHCIOTHI C
koHueHntpauueit 0,1 xmons/M3 npu Temneparype 273K. Koncrantsl ypaBHenus Llumkosckoro:
a=12,6*10-3; b=21,5; mnoBepXHOCTHOE HaTSHKEHHE BOJS TMPU YyKa3aHHOM TemrmepaType
cocraBisgeT 75,49*10-3 H/m.

2. JIyist BOAHOTO pacTBOpa MPOMHUOHOBOWM KHUCJIOTBI OMPEIEIEHBI CIEAYIONUE 3HAYEHUS



KOHCTaHT ypaBHeHus IllumkoBckoro mpu temmeparype 293K: a=12,8%10-3; b=7,16.
Brruncnure moBepXHOCTHOE HATSHKEHHE pacTBOpa C KOHIEHTpanuen, paBHoi 0,1 kmomb/m3.
[Tpu 3T0i1 TemMnepaType MOBEPXHOCTHOE HATSKEHHE BOJIBI cocTaBiser 72,53*%10-3 H/m.

3. Ucmons3ys KoHCcTanThl ypaBHeHus Illumkosckoro: a=12,6%10-3; b=215, -
paccuuTaiiTe NOBEPXHOCTHOE HATSHKEHME BOJHOIO pacTBOpa MAcisIHOW KHUCIOTBHI IIpU
temriepatype 273K mns konnentpanuu 0,05 kMonb/M . [ToBepXHOCTHOE HATSHKEHUE BOJBI MPH
yKa3aHHOH TeMrepatype cocrasiser 75,49*%10-3 H/m.

4. Nanbl KOHCTaHTHI ypaBHeHMs LIIMITKOBCKOro A BOJHOTO pacTBOpa BaJepUaHOBOMN
KucinoTel mpu  Temmeparype 273K: a=14,72*10-3; b=10,4. Onpenenute, npuU Kakou
KOHIICHTpAIlMd TIOBEPXHOCTHOE HATsHKEHHE pacTBopa Oynmer coctaBiarh 6 = 52,1%10-3 H/wm,
€CJIM TIOBEPXHOCTHOE HATSHKEHUE BOJSI NPH YKa3aHHOW Temriieparype cocraiser 75,49%10-3
H/wm.

5. Jlms BOJHOrO pacTBOpa MAacisiHOM KHMCIIOTBI OINPEACIICHBl CIEAYIOIIME KOHCTAHTBI
ypaBHeHus IlumkoBckoro mnpu Temmeparype 273K: a=12,6%10-3; b=21,5. Beruucnure
MOBEPXHOCTHOE HATSHKEHHE pPacTBOpa ¢ KoHIeHTpauued, paBHoit 0,01 xmons/mM3. Ilpm sTOM
TEeMIepaType MOBEPXHOCTHOE HATSXKEHUE BOJIBI cocTaBisieT 72,53*10-3 H/m.

6. s BOAHOrO pacTBOpa MPOMNHJIOBOTO CIHPTa ONPEJEICHbI CIEAYIOIINE 3HAYCHUS
KoHCTaHT ypaBHeHus llumkoBckoro npu temmneparype 293K: a=14,4*10-3; b=6,6. Beruucnure
MOBEPXHOCTHOE HATSDKEHHE pacTBOpa C KOHIEHTpauueid, paBHod 1 xmonw/m3. Ilpu sTOM
TEeMIepaType MOBEPXHOCTHOE HATSHKEHHE BOJBI paBHO 72,53*10-3 H/m.

7. Ucnonb3ys ypaBHeHHE JIGHTMIOpa, BRIUMCIUTE aJCOPOIIMIO TTPOITMOHOBOM KUCIOTHI HA
MOBEPXHOCTHU pa3fiesia BOAHBIN pacTBOp — Bo3ayX Ipu temneparype 293K u konuentpauuu 0,1
KMOJIb/M3, €CJTH M3BECTHBI KOHCTAaHThI ypaBHeHus [llumkosckoro: a=12,8*%10-3; b=7,16.

8. Paccumraiite ancopOIuio BaiepHaHOBOI KUCIOTHI HA TPAHMIIE €€ BOJAHOTO pacTBopa ¢
Bo3ayxoM mipu temmeparype 353K u konnenTpanuu 0,01 kMoJIb/M3 O KOHCTaHTaM YpaBHEHHS
[umkosckoro: a=17,7*10-3; b=19,72.

9. Beruucnure anmcopOumio a3zoTa Ha IeoiauTe npu gaBiaeHun P=2,8*102 Ila, ecnu
U3BECTHBI KOHCTAaHTHI ypaBHeHus Jlenrmropa: ; b=0,156*10-2.

10. Beruucnure aacopOIMi0 YIIEKUCIOTO ra3a Ha aKTUBUPOBAHHOM YTJIe TIPU JaBJICHUU
5*102I1a, eciiv M3BECTHBI KOHCTAHTHI ypaBHeHHs JIeHrmiopa: ; b=0,1*10-2.

11. Hcnone3ys ypaBHeHue Penes, cpaBHUTE HHTEHCHUBHOCTb CBETOPACCESIHMS JBYX
AMYJIBCHUIL: IMYJIbCUM O€H30J1a B BOJE U AMYJILCUM H-TIEHTaHa B Boje. [loka3arens mpenomiieHus
Oen3ona paseH 1,50; mokazarenb TMpeNoOMIICHHS H-TIEHTaHa paBeH 1,36; mokaszaTens
IpesIoMJIEHUs BOJIbI paBeH 1,33; paanyc yacTHI] U KOHLEHTpalUK 00enX dMYJIbCUN OJTUHAKOBBI.

12. Wcnonb3ys ypaBHeHue Penes, omnpenenute, Kak HW3MEHHUTCS WHTEHCHUBHOCTH
paccestHHOTO CBETa, €CIIU JUCIEPCHYI0 CHUCTEMY IOJABEPIHYTh BO3JIEHCTBUIO CBETa C JUTMHHOMN
BOJIHBI A1=430HM 1 A2=680HM.

13. Boruncnute ko3pduument nuddy3un U cpegHuN KBaJApaTHUHBINA CABUT YaCTHUIL
ruapo3ons ruapokcuna xxenesa(lll), ecnu Bpems nuddysun 10c, paauyc yactuil paBeH SOMKM,
BSI3KOCTB BOJIbI paBHa 1*10-3I1a*c, Temneparypa 200C.

14. Boruncnute koddpdunuent muddy3un u cpeqHuN KBaAPATUYHBINA CIABUT YaCTHIL
TYMMUTYTa, €ciau paauyc yacTuil paBeH 0,212MkM, BSI3KOCTh kuakoctu paBHa 1,1*10-3I1a*c,
temneparypa 170C, Bpems auddyzun 60c.

15. Beruucnure kospdunnent audpdy3un 1 cpeAHUN KBaAPaTUUHbIN CIBUT YaCTHUII AbIMA
XJIOpHJIa aMMOHMSI, eciau paguyc ydactull paseH 10-7, temmepatypa 273K, BA3KOCTH BO3/ayXa
paBHa 1,1*10-5ITa*c, Bpemsa quddysuu Sc.

16. Boruncnute kodddumment muddy3un u cpemHud KBaAPATUYHBIA CIBUT YaCTHUIL
JIUCTIEPCHOM CHCTEMBI, €CJTH paauyc 4acTull paBeH 6,5%10-5m, Bpems auddysuu 40c, BI3KOCTDH
cpenst paBHa 1*10-3I1a*c, remneparypa 288K.

17. BerauicmuTe 0OCMOTHYECKOE JAaBJICHUE THAPO30JI 30JI0Ta ¢ KoHIeHTpamuen 0,3kr/m3.
paauyc yactui 5,5%10-10, mnotHocTs 30m0t1a 19,3*103kr/M3, Temnepatypa 3015 293K.

18. Bpranciure oCMOTHYECKOE JTABJICHHE THAPO30Js 30JI0Ta C KOHIIEHTpanuen 1kr/m3.
paauyc yactui 2,5*10-8m, uiotHOCTH 30510Ta 19,3*103kr/™M3, Temmneparypa 30:s1 298K.



19. BeranicnuTe 0OCMOTHYECKOE AABJIICHHWE THUIH B BO3JyXE, €CIUM PAaaUyC YaCTHIl MbUIA
coctaBmsier 100uM, mmoTHOCTh 1,5%103kr/™M3, KOHIIEHTpamus paBHa 2*10-2kr/mM3, Temeparypa
273K.

20. PaccuutaiiTe, ¢ KakoOdl CKOPOCTBIO OCaKIAIOTCS YaCTUIBI a’po30Jisl XJIOpHaa
aMMOHUs, uMeromue paauyc 4,5%10-7m u motHocts 1,5%103 xr/mM3. BszkocTh Bo3ayxa paBHa
1,76*10-5ITa*c, mIOTHOCTHIO BO3/TyXa MOXKHO MpEeHEeOpeUb.

21. Onpenenure CKOPOCTh OCAXKIEHUSI YacTUI] paarnycoM 10MKM, 00pa3yromuxcs mocie
nomoJia 3epeH kode B Boae mpu temreparype 293K, ecnm BsaskocTs Bonbl paBHa 1*10-311a*c,
mI0THOCTE yacTtull 1,1*103 xr/m3, mmotHocTs Boabl 1*103 kr/m3.

22. Onpenenurte CKOPOCTh OCAXKACHUS YaCTUIl CYCIICH3UU PTYTH, OCEIAIOIIUX B BOJIE MO
JEUCTBUEM CHIIBI TSDKECTH, ecliM IIoTHOCTh yactul 10¥103 kr/m3, minotHocth Boabl 1¥103
Kr/mM3, BA3KoCTh BojbI paBHa 1*10-3[1a*c, paguyc wactui 2,1*10-7wm.

23. Ompenenute CKOPOCTh OCENaHUs YacTHIl CYCIHEH3UHM TIYMMUI'yTa B BOJE, €CIU
MI0THOCTH, Tymmuryta 1,56*103 kr/m3, paamyc vactuiy 2,6*10-7M, motHocts Boabl 1*103
Kr/M3, BSI3KOCTh BOJIbI paBHa 1*10-3I1a*c.

24. OnpenenuTte CKOPOCTh OCAXKICHHS YACTHUIl OKCHJAA IIMHKA B BO3JyXe, €CIH PaJNYC
gactun 2*10-6M, BsiskocTh Bo3myxa paHa 1,7*10-5TTa*c, mmorHocTs wactuir 5,7*103 kr/m3,
temriepatypa 298K.

25. Paccmotpute CTpoeHHME MUIEIUIBI THapo3ons cymbduma pryra (1) HgS.
Crabunuzarop — cepoBojopoa H2S.

26. PaccMOTpHUTE CTPOCHHE MHIICIUTBI 30JIsI, IIOJTYICHHOTO TIPH B3aUMOJICHCTBUHU XJIOPH/IA
xenesa (II1) ¢ u3bpitkom rexcarmanodeppara (1) kanust K4[Fe(CN)6].

27. PaccMoTpuTe CTpOCHHME MHIEUIBI 30Js1 Opommma cepebpa AgBr, momydeHHOTO
B3aMMOJIeiicTBHEM OpoMuUa Kallusd U HUTpaTa cepedpa, eciiu OpOMUT Kamus B3SIT B U30BITKE.

28. U3obpa3ute cxeMy CTPOCHHUSI MHULIEIUIBI 307151 cynbgaTa 6apus BaSO4, momydeHHOTO
npu cMenennu xiuopuaa 6apus BaCl2 ¢ u30bITOYHBIM KOJTHMYECTBOM CEPHOM KHCIOTHI.

29. U306pa3ute cxeMy CTpOCHHsI MUIIEIUIBI 307 Moauaa cepedpa Agl, momydyeHHOTro
B3aUMO/ICHCTBUEM MOIM]Ia KaJIUs U HUTpaTa cepedpa. Ctabunmzarop — HUTpaT cepedpa.

30. PaccmoTtpuTe cTpoeHHe MHIEIUTH 3078 Tuapokcuna xenesa (III), crabummzatop -
xnopup xenesa (II1) FeCl3.

31. N306pa3ure cxemMy CTPOEHHS MHIELIBI 30y cyabduaa wmbimbsika (I11) As2S3,
crabunuzarop — cradbuimzarop H2S.

32. Beiuncnure cKOpoCTh AMeKTpodope3a YacTUIl TUAPO30Jsl MIATHHBI MPU TPAJAUCHTE
BHemHero nodisi 1200 B/m, ecnu snektpokuHeTndeckuid notennuman 0,04B, auanektpudeckas
MPOHUIIAEMOCTh BOIBI 81, Bsi3kocTh Boabl 1*10-31Ta*c.

33. Bpumcnure 3JIEKTPOKHHETUYECKUU TOTEHIMAI YacTHI[ THUIPO30JsS 30JI0Ta TI0
CJIEAYIOIIMM JaHHBIM, TOJIYYEHHBIM NpHU 3JeKTpodopese: CKopocTh yactul = 2,2*10-6m/c;
rpaagueHt BHemHero nosist = 100B/m; nusnexktpuueckas MPOHUIIAEMOCTh BOJBI 81, BA3KOCTH
Boasl 1*¥10-3ITa*c.

34. Bpruucnure 5SJIEKTPOKMHETHYECKUN TMOTEHIMAT YacTHIl THUIPO30JiI BUCMYTa IO
CIIEAYIOIIMM JaHHBIM, TOJIyYEHHBIM TpHU 3ieKTpodopese: ckopocTh yactul = 1,1*10-5m/c;
rpagueHt BHemHero noiiss = 1000B/m; musnexTpudeckass MPOHHUIIAEMOCTh BOJBI 81, BSI3KOCTH
Boasl 1*10-3[Ta*c.

35. BpumcanuTe 2JIEKTPOKMHETHYECKUM TOTCHIIMAT YacTHI[ THUIPO30Jsa Ccyiabduma
meimbsika (II1) As2S3 mo crenyrommM JaHHBIM, TOTYYEHHBIM TPH AJIEKTpodopese: CKOPOCTh
gactuil = 1,73*10-5m/c; rpaguent BHemHero mois = §00B/M; audnekTpudeckast IpOHUIIAEMOCTh
Boxbl 81, Bs3kocTh Boabl 1*10-3ITa*c.

36. Buruuciure 3MEKTPOKMHETHUYSCKUN TOTEHIIHAT YaCTHI[ THIPO30JS OepIUHCKON
Ja3ypy MO CIENYIONIMM JaHHBIM, TTOMyYE€HHBIM TMPH dJeKTpodopese: ckopocTh yactull = 2*10-
S5m/c; tpaameHt BHemHero nois = 500B/m; nuanektpuyeckas NpoHUIIaEMOCTh BoIbl 81,
BS3KOCTh BOJbI 1*10-31Ta*c.

37. BeramcnuTe 3JICKTPOKHHETHYSCKUH IMOTCHIIMAI YacTHIl 30J1 CBHHIIA B METaHOJIC,
€CJIM B OMBITAX MO AIEKTPOOpe3y MOIYyUEHBI CIEIYIONINE JaHHbIe: CKOPOCTh YacTuil = 6,6*10-



6M/c; TpamueHT BHemHero mnonsi = 300B/m; ausnexkTpuueckas MPOHHMIIAEMOCTh METaHOJA
34, Ba3kocTb MeTaHona = 6,12*10-4I1a*c.

38. DAEKTPOKMHETUYECKUH MMOTEHIMAI 307151 alleIbCHHOBOTO CoKa paBeH (=50MB (5*10-
2B). Onpenenure CKOPOCTb U 3IEKTPOGOPETUUECKYIO MOJBUKHOCTb, €CIU JTUAJIEKTpUYecKas
npoHuraeMocts = 54,1; Bs3kocTh cpeabl = 4,5*10-10I1a*c, rpaguent BHemrHero mois = 300
B/m.

39. DNeKTPOKMHETUYECKHI MOTEHIM A KOJUIOMIHOTO pacTBOpa caxapossl paBeH (=90MB.
Onpenenure CKOPOCTb M AJIEKTPOPOPETHUECKYIO TMOABMKHOCTh KOJOJHBIX 4YacTHII, €CIU
rpaauenT BHemHero nosist = 300 B/M, quanexTpudeckas MpOHUIAEMOCTh = 71; BA3KOCTb Cpebl
= 1,3*10-3ITa*c.

40. Bpruncnaute 37€KTPOKMHETUYECKUI MOTEHIMANl YaCTULl TUAPO30Jis IUIaTUHBI, €CIIU B
OTBITaxX IO 3JEKTPOodope3y ObUIH MOTYUECHBI CIEAYIONINE PE3YIbTaThl: TPAAUEHT BHELUITHETO MO
= 1000 B/M, ckopocTs aBmxkenus gactuil = 5*10-7 m/c, muaniekTpudeckas IpoHUIaeMocThb = 81,
Bsa3KocTh = 1*10-10ITa*c.

41. DIEeKTpPOKMHETUYECKUM MOTEHLMal 4acTull ruapo3osis Bucmyra cocrasiser 0,2B.
Onpenenure CKOPOCTh U ANEKTPOGOPETUUECKYIO MOABMKHOCTh KOJUIOMIHBIX YacTHUIl, €CIU
rpaaueHT BHemHero noiist = 800 B/M, nuanekrpuueckas mpoHuaeMocTs = 81, Bsazkocts = 1*10-
10ITa*c.

42. Koarynsmus 1*10-5m3 3011 noguaa cepedpa HaOmoAaeTCs mpy 100aBICHUN K HEMY
Smn pactBopa Hutpata kKanblusg Ca(NO3)2 konuentpauuu 0,01kmons/M3. ompeaenuTe mopor
KOAryJIsILiUHU.

43. lnsa xoarymsuuu 1*10-5m3 3015 nonuaa cepedpa Agl tpedyercs 1*10-6M3 pactBopa
autpara amomuaus AI(NO3)2. TTopor Koaryasiuu COCTaBIseT

4*10-3kmoinb/M3. OnpeaeuTe KOHIICHTPALMIO JICKTPOJIUTA.

44. Koarymsmust 1*10-5m3 3015 nonmna cepedbpa Agl Habmrogaercs npu JT00aBICHUN K
Hemy 1*10-6m3 snektponurta HuTpata Kanus KNO3 konuentpanuu 1xkmonn/m3. Onpenenurte
MOPOT KOAryJIALHUU.

45. Nns xoarymsiuu 1*10-5m3 3075 noauma cepedpa Agl tpedyercst 1*10-6m3 pactBopa
Hutpata kanbius Ca(NO3)2. [Topor koaryasiiu coOCTaBiIsIeT

1,16*10-3xkmonb/M3. Onpeienute KOHIEHTPAITUIO AJICKTPOJINTA.

46. Onpeaenute nMopor koaryusauuu 3011 As2S3, ecau ans koarynsuu 10*10-6M3 3015
notpedoBanoch 0,4*10-6M3 pactBopa MgCl2 ¢ konnentparmeit 0,036xmoins/m3.

47. Onpenenute MOpOr Koarymsaiuu 30 As2S3, ecnu mist koarynsauuu 10*10-6m3 304
notpebdoBanoch 1,2*10-6M3 pactBopa NaCl ¢ konnenTpanueit 0,5kmMoas/M3.

48. it xoarymsiuuu 1*10-5m3 3058 ruapokcuaa amomunus Al(OH)3 tpeGyercs 10*10-
6M3 pactBopa cynbdara amomunus Al2(SO4)3. KkoHIEHTpamus 3JIEKTPOJIMTa paBHA
0,01kmoub/M3. paccuuTaiiTe MOPOT KOATYISLUHU 30J151.

49. Omnpenenute, Kako o0beM pactBopa HuTpara Oapus Ba(NO3)2 koHueHTpanuu
0,5kmonb/M3  Tpebyercs st koarymsmuu 10%10-6mM3 3o0ms wogmma cepebpa Agl. Ilopor
KOaryJisiliuu 3071 cocrasisieT 2*10-3kmonb/m3.

50. Ompenenute MOPOT KOATYJSIIIUK 30 okcuna amoMuHus Al203, ecnu koarymsius
MPOUCXOAUT TmpH JobaBneHun S50mi  pactBopa siekTpoiutra xpomara kamus K2CrO4
koHueHTpauuu 0,01xkmons/m3 k 10-3m3 3011

Bomnpocsl k 3auery

1. Komnomanas xumMusi Kak Hayka: OOBEKT, MpeIMeT, 3aJaud, KpaTkas HCTOPHS
pa3BUTHSA HAYKHU.

2. MCTOHLI HUCCIICAOBaHUA KO.]'IJ'IOI/I)IHOf/i XUMHHU: KIIACCUYECKUE U 3aUMCTBOBAHHBIE U3
JIpYrUX HayK.

3. OCOOEHHOCTH MAHCIEPCHBIX CHUCTEM: MIHWCIIEPCHOCTh M TE€TEPOreHHOCTh. Mephl
JUCIIEPCHOCTH.

4. TloHATHEe 0 TUCHIEPCHOM CUCTEMBI, pa3MepPbl KOJIJIOUIHBIX YaCTHUII.

5. OO6mas xapakTepucTuka rpyooaucnepcHsix cucteM. CycrieH3uu, SMYIbCHH, IEHbI



6. OOmas xapakTepucTUKa KOJUIOH/I0B.

7. OOmias xapakTepUCTUKA MOJIEKYJISIPHBIX U HMOHHO-IUCIIEPCHBIX CUCTEM.

8. Kuaccudukanus IUCHEpCHBIX CHUCTEM B 3aBHCHMOCTH OT pa3MEpOB KOJUIOMTHBIX
YacTUll, 10 YHUCIY XapaKTePUCTHUECKUX pPa3MEpOB YACTHUI[ JUCHEPCHOM ¢asbl, MO CTENeHU
B3aMMO/ICHCTBUS YaCTHII JUCTIEPCHOM (ha3bl.

9. Knaccuduxanus IUCHEPCHBIX CHUCTEM IO XapakTepy B3aUMOACHCTBHUS MEXIY
BEIIECTBAMH JUCIIEPCHON (a3bl M AUCHEPCHOHHOW CpeIbl M IO arperaTHOMY COCTOSIHUIO
JTucriecHOM (a3bl U TUCTIEPCUOHHOMN CpPE/Ibl.

10. [lucnepranMOHHBIE  METOJABI  MOJYYCHHS  JUCIEPCHBIX  CHUCTeM:  oOmias
XapaKTePUCTHKA, BUJIbI

11. KoHneHcanMOHHbIE  METOJBl  TOJYYEHUS  JUCHEPCHBIX  CHUCTeM:  oOmias
XapaKTepUCTHKA, BUAbL. CTaluu KOHACHCAIUH.

12. CrpoeHne KOJJIOUAHBIX MHUIIEILL.

13. Koarymnsamus nuodoOHBIX 30JIeH IeKTpouTaMu. BeiOop noHa-koarymnstopa.

14. Kore3us u aaresus. Pabota xore3un u paboTa ajare3um.

15. CmauuBaHue Kak MoBepXHOCTHOE siBjeHue. 3akoH KOnra. Koadduuuent ¢punpHOCTH.
[TpaBusio AHTOHOBA.

16. IToBepxHOCTHOE HaTsKEHHE. METOIbI ONpeaeNeHUs] MOBEPXHOCTHOTO HATSKEHHUS:
METOJ HauOOoJIBIIETO AaBJICHHsI 00pa30BaHMUs Ta30BBIX IYy3BIPHKOB, METOJ CYETa Kamellb, METOT
KaIUJUISIPHOTO TTOAHSITHS )KUIKOCTH.

17. DeKTpOKUHETHYECKHE SABICHUS. DIIEKTPOPOPE3 U IEKTPOCMOC.

18. Onrtuyeckue  CBOMCTBAa  AMCIEPCHBIX  CHUCTEM:  IMOTJIOLIEHHE, OTpaKeHHE,
npeIoMIICHUE, TPOIYCKaHUE U PACCESTHUE CBETA.

19. MonekynspHO-KHHETHYECKHE  CBOICTBA  JUCHEPCHBIX  cucteM:  auddysus,
OpOYHOBCKOE BMKEHUE, OCMOC, CEANMEHTAIIMOHHOE PaBHOBECHE.

20. Peonoruveckuie CBONCTBA AUCIIEPCHBIX CUCTEM: BA3KOCTb, YIIPYTOCThb, MOJI3Y4ECTh.

21. MukporetreporeHHbIe CUCTEMBI: Ollpe/ieTieHHe, KilacCuuKalus, CBOICTBA.

22. OCOOCHHOCTH MHUKPOTETEPOTEHHBIX CHCTEM C TBEPAOW TUCIICPCHOHHOW Cpemoit
(TIeHBI ¥ SMYIIECUN).

23. OCOOEHHOCTH MHKpPOTETEPOTeHHBIX CHCTEM C JKHIKOH JMCIEPCHOHHOW Cpenoi
(cycrieH3uu, SMyJIbCHH, TICHBI).

24. OcOOEHHOCTH MHKpPOTETEPOTeHHBIX CHUCTEM C Ta30BOW JHCIEPCHOHHOW Cpelou
(a’p0o301H, TOPOILKH).

25. BBICOKOMOJNEKYISIpHBIE  COEIMHEHUS: TIOHSATHE, CBOWCTBa,  MOJyYCHHE,
UCIIOJIb30BaHUE.

26. IToBepXHOCTHO-aKTHBHBIC BEIIECTBA: TOHITHE, CBOMCTBA, HCIIOJIb30BAHHE.

8 Cucrema oneHUBaHNS NJAHHPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

dopma KOHTPOJIA 3a oany padory
Munum. Make. Bcero
0aJlJI0B 0aJ1J10B 0aJ1J10B
Texkynui KOHTPOJIb:
- MUHU-OUKMAHM HA JIeKYUU 0 1x8 8
- C108APHBLU OUKMAHM HA 1AO0PAMOPHOM 3AHAMUU 1 2x8 16
- yuacmue 8 Oiuy-onpoce Ha 1aOOPAMoOpPHOM 1 2x8 16
3ansamuu
- mecmupoganue 1 2x4 8
- UMO0208as1 KOHMPOJIbHAS paboma 1 10 12
- Hanucanue u 3awuma pegepama 1 10 11
- 3awuma nabopamopuvix pabom (1-9 mema) 0 1x9 9

3auem c oyenkoul 20

HToro 3a cemectp (Oucyuniumy) 100 6anmoB




9 Y4eOHO-MeTOAMYECKOE U uHGOPMaHOHHOE o0ecrneueHue
AUCHUILIMHBI

9.1 OcHoBHasi IUTEpPaTYpa

1. Komnoumgnas xumus : npaktukym / B.E. Tlpockypuna [u np.].. — Kazasp :
WznatensctBo KHUTY, 2021. — 96 ¢. — ISBN 978-5-7882-3047-4. — TexkcT : JIEKTPOHHBIH //
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/129236.html

2. JlenucoBa S.B., CropoxeBa M.E. Xumus B HedrerazoBom jene: y4eOHO-
MeToan4Yeckoe mocodbue : B 2-X ydactax. — U.2: Komnomanas xumus / S1. B. Jlemucosa, M. E.
CroporeBa. —  MOx#no-Caxamuuck,  2019. - 68 c./ http://sakhgu.ru/wp-
content/uploads/page/record 85102/2019 12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81
%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-
%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-
%D0%BD%D0%B5%D 1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0
%B2%D0%BE%D0%BC-
%D0%B4%D0%B5%D0%BB%D0%B5 %D0%A7%D0%B0%D1%81%D1%82%D1%8C-

2.pdf
3. Jenucosa, . B. Atnac mo xumun : yuyeOHoe mocobue / S. B. Jleancosa. — KOxHo-
CaxanuHckK : CaxI'V, 2019. - 88 c./ http://sakhqu.ru/wp-

content/uploads/page/record 85102/2020 04/Atlas Denisova 1-1.pdf
9.2 lomotHUTEILHAS JIUTEPATYpa

XnasiHoBa H.M. Xumus (M30pannbie rinaBbl) : yueOHoe mocobue / XmbiHoBa H.M.. —
Tromenp : TroMEHCKHI MHIyCTpUanbHbI yHUBepcutet, 2019. — 86 ¢. — ISBN 978-5-9961-
2007-9. — TekcT : 2neKTpOoHHbIH // DnekTpoHHO-0nbIoTeyHas cuctema [PR BOOKS : [caiir].
— URL: https://www.iprbookshop.ru/101456.htm

boumapera JI.II. ®usuyeckas wu kouioumHas xumus (Teopus ©  NpakTHKA)
[DnexTpoHHBI pecypc]: yuebnoe mocooue/ bonmapesa JLII., MactiokoBa T.B.— DiekTpoH.
TEKCTOBBIE JlaHHbIe.— BopoHex: BopoHEeXCKU rocy1apCTBEHHbIN YHUBEPCUTET MHKEHEPHBIX
texnosoruit, 2019.— 288 ¢.— Pexxum mocryma: http://www.iprbookshop.ru/88444.html

Jlapnuknna H.M. Pusnueckas u koyongHas Xxumud. [Ipaktukym [DneKTpoHHBIN
pecypc]: yuebnoe mocobme/ Jlapumukmna H.W., KamumoBa A.B.— DneKTpoH. TEKCTOBBIE
nanHble— HoBocuOupck: HoBocnOHpcKuii TocyfapcTBEHHBIH TEXHUYECKUH YHUBEPCHUTET,
2019.— 100 ¢.— Pexwum moctyma: http://www.iprbookshop.ru/99237.html

bpsuckuit b.5I. Komnoumgnas xumusa [DIeKTpoHHBIM pecypc]: ydeOHoe mocobue/
bpsiackuii b.51.— DnexTpon. TekcToBble qaHHbIe.— CapaToB: By3oBckoe o0pa3oBanue, 2019.—
104 c.— Pexxum nocrtyna: http://www.iprbookshop.ru/66632.html

9.3 [IporpamMHoe o0ecnieyeHue

Windows 10 Pro

WIinRAR

Microsoft Office Professional Plus 2013
Microsoft Office Professional Plus 2016
Microsoft Visio Professional 2016

Visual Studio Professional 2015

Adobe Acrobat Pro DC

ABBYY FineReader 12

ABBYY PDF Transformer+

10. ABBYY FlexiCapture 11

11. TIporpammHoe obecrieueHue «interTESSy»
12. CmpaBouno-npaBoBas cucrema «Koncynprantlliorocy, Bepcus «dKkcnepT»
13. T1O KasperskyEndpointSecurity

14. «Antunnaruat.BY3» (MHTEpHET - Bepcus)
15. «AHTHIUIaruaT- THTEPHET

©CoNoR~WNE


https://www.iprbookshop.ru/129236.html
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-2.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-2.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-2.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-2.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-2.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-2.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-2.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-2.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2020_04/Atlas_Denisova_1-1.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2020_04/Atlas_Denisova_1-1.pdf
https://www.iprbookshop.ru/101456.htm
http://www.iprbookshop.ru/88444.html
http://www.iprbookshop.ru/99237.html
http://www.iprbookshop.ru/66632.html

9.4 llpodeccuonaibHbie 06a3bl JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI
COBpeMEHHbIX HH(POPMALMOHHBIX TEXHOJIOTHI

1. DnexTponHo-6ubmMoTeynas cuctema [IPRbooks: http://www.iprbookshop.ru

2. Hayunas snextponHas 6ubsmoreka elibrary.ru: http://elibrary.ru

3. Munepansl u ropusie nmoposl Poccun 1 CCCP: http://ecosystema.ru/08nature/min/

4. I'opuas sHnukiaoneaus: http://www.mining-enc.ru/

5. l'eoxumust: https://elementy.ru/catalog/t42/Geokhimiya

6. Koyutonanast xumust: http://www.xumuk.ru/colloidchem/

10 ObecneueHue 00pa3oBaTeJBLHOIO Ipolecca JIsl JHUI ¢ OrPAaHMYEHHBIMHU
BO3MOKHOCTSAIMHM 310POBbsI 1 HHBAJIN/I0OB

VYuebHple W y4eOHO-METOAMYECKHE MaTepHalibl Ui CaMOCTOATEIbHOH paboThI
00yJaroUMXCcsl U3 YKMClia UHBAIKMIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 310poBbsi (OB3)
MPEOCTaBIsAIOTCA B (popMax, alaiTUPOBAHHBIX K OTPAaHMUYEHUSM UX 3JI0POBBS M BOCIPHUSATHS
uH(pOopMaIuu:

Jlnst caenbiX v CIaboBUIAAIINX

- JeKuuu OoGOPMIISIOTCS B BUJIE AJNEKTPOHHOTO JOKYMEHTA, JAOCTYIHOTO C TMOMOIIbIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

- THCbMEHHbIC 3aJ]aHMsl BBIMOJHSIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
IPOrPaMMHBIM 00€CIIEYCHUEM, UITH MOT'YT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieuynBaeTCs MHIMBUyalIbHOE paBHOMEpHOE ocBelleHue He menee 300 mrokc;

- JUIsl BBINIOJIHEHUS 3a/laHusl IPU HEOOXOJMMOCTHU IPENOCTABISIETCS YBEIMYMBAIOLIEE
YCTPOMCTBO; BO3MOXKHO TaKKe UCIIOJIb30BAHHE COOCTBEHHBIX YBETUYHMBAIOIINX YCTPOUCTB;

- MACbMEHHBIC 3a/IaHUsT OPOPMIISIFOTCS YBEITMYCHHBIM MIPHPTOM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOW (OopMe HIIM BBIMOIHSIOTCS B NMHCbMEHHOMN
dbopme Ha KOMIIBIOTEpE.

Jnis TyXux v caabocCbIIanix:

- JeKuuu o(opMIIAIOTCS B BUJIE 3JIEKTPOHHOIO JOKYMEHTa, JUOO MpeNOCTaBISETCS
3BYKOYCHUJIMBAOIIAs anmapaTypa UHIUBUIYAIbHOTO MOJIb30BAHMS;

- MIChbMEHHBIE 3aJJaHUs BBITIOJHSIOTCS HA KOMITBIOTEPE B MHUCHbMEHHOM (opMme;

- DK3aMEH M 3a4€T TPOBOAATCS B MHCBMEHHON (opMe Ha KOMIBIOTEPE; BO3MOXKHO
poBeJeHNE B pOopMe TeCTUPOBAHUS.

JInst i ¢ HapyIIEeHUs MU OITIOPHO-JBUTATEIBHOTO alapara:

- JeKuuu OQOPMIISIIOTCS B BUJE AEKTPOHHOTO JOKYMEHTa, JAOCTYIHOTO C IHOMOIIbIO
KOMIIBIOTEpA CO CIEeUaTIN3UPOBAHHBIM MPOTPAMMHBIM O00ECTICUeHUEM;

- TMCHMEHHBIC 3aJaHUS BBITIOJHIIOTCA Ha KOMIIBIOTEPE CO CHEIHATIU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM;

- 9K3aM€H U 3a4€T TMPOBOMAATCS B YCTHOW (hOpME WM BBHITIOJHSIOTCS B MHUCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipu HEOOXOIMMOCTH MpeTyCMaTPUBAETCS YBEIHMUEHNE BPEMEHH IS ITOJITOTOBKH OTBETA.

[Ipouenypa  mpoBeneHUS  MPOMEKYTOUHOM  arTecTaluu A 0Oydaromumxcs
YCTaHABIMBAETCS € Y4YETOM UX HUHAMBUIYAJIBHBIX TCUXO(PU3NYECKUX OCOOEHHOCTEH.
[IpomexyTouHas arrecTanus MOXKET TPOBOAUTHCS B HECKOJIBKO 3TaIoB.

[Ipu npoBeneHun npouenypsl OLEHUBAHUS PE3YIbTaTOB OOy4YEHHS MpeaycMaTpUBAETCS
WCTIONB30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOMUMBIX B CBSI3U C HWHIUBUAYAIbHBIMHU
OCOOCHHOCTSAMHU OO0Yy4YaroIIUXCsl. DTU CPEeACTBa MOTYT OBITh IMPEIOCTABIECHbI YHHUBEPCUTETOM,
WJIH MOTYT HCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUUECKUE CPE/ICTBA.

[IpoBenenre mpoueAypbl OLEHUBAHUS  pe3ylIbTaToB  OOy4YeHHS  JIOMYCKaeTcs C
MCTIONb30BaHUEM JTUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHA.

ObecnieunBaeTcss 10CTyn K MH(OPMALMOHHBIM M OHOIMOrpaduueckuM pecypcam B CETH
WuTepHer s Kaxkaoro oOywaromierocst B ¢gopMmax, aJaNTUPOBAHHBIX K OTPaHHYEHUSM HX
3I0POBBSI U BOCIIPHUATHS HH(MDOPMAIUH:


http://www.iprbookshop.ru/
http://elibrary.ru/
http://ecosystema.ru/08nature/min/
http://www.mining-enc.ru/
https://elementy.ru/catalog/t42/Geokhimiya
http://www.xumuk.ru/colloidchem/

Jlist cnenbix u c1aboBUISIINX:

- B IeYaTHOU (hOopMe YBEIIMUCHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

Jnist TIIyXuX U c1abOCIbIIaInX

- B IeyaTtHoi (opme;

- B (hopMe 3JEKTPOHHOTO IOKYMEHTA.

Jiis 00y4aromuxcsi ¢ HapylUIeHUsIMH OMTOPHO-/IBUTaTeNIbHOTO arnmapara:

- B Me4aTHOU (hopme;

- B (hopMe 3IeKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

VY4eOHble ayAUTOPHUH ISl BCEX BUJIOB KOHTAKTHOM M CAaMOCTOSATEIbHON paboThl, HayyHast
OnbnuoTeka W WHBIC TIOMEIICHHS NI O0y4YeHHS OCHAIICHBI CIeNHUaIbHBIM 000pyJIOBaHUEM U
yu4eOHBIMU MECTaMH C TEXHUUYECKUMHU CPEJICTBAMU O0yUEHUS:

JInst caenbIX ¥ CIabOBUIAIINX

JUIS TIYXUX U cIa0O0CIIbIIIAIIX:

- aBTOMATH3WPOBAaHHBIM pabOYMM MECTOM /Ui JIIOJIed C HapylIeHHEM CcliyXa Hu
CI1a0OCTBIIIAIINX;

- aKyCTUYECKHI YCHINTEIh U KOJIOHKH,

Jis 0Oy4aromuxcsi ¢ HapyUIeHUsIMHU OMTOPHO-/IBUTaTeNILHOTO anmapara:

- IEPEIBIKHBIMHE, PETYIUPYEMBIMH 3proHOMuYeckumu napramu CHU-1,

- KOMITBIOTEPHOM TEXHHUKOM CO ClielnaibHbIM IPOrPAMMHBIM 00€CIICYCHHEM.

11 MartepuajibHO-TeXHHYECKOe obecreyeHHe JUCHUIINHBI

MatepuaiabHO-TEXHUYECKOEe OOeCreueHrue AUCHUILUIUHBI BKJIIOYAET: MYJIbTUMEIUHHOE
00opyn0BaHUE TS YTCHUS JICKIUH-TIPE3EHTALNI; 3aIIUThI peheparTos.

[Ipy moAroToBke K J1aOOPATOPHBIM 3aHATUSM M CaMOCTOSTENIbHON paboTe MCHOIB3YIOT
KOMIIBIOTEPHBIE KJIACChI CO CTaHAaPTHBIM IPOrPaMMHBIM 00€CIIEYEHUEM.

JIeKuMOHHBIE 3aHATHS MPOXOJAT B MYJIBTUMEIUNHOW ayJUTOPUH, OCHAILEHHOU
KOMIIBIOTEPOM M TIPOEKTOpOM. JIEKIIMM COMpOBOXKIAIOTCS Ipe3eHTallel, coiepxKalen
TEOPETUYECKHUI MIUTFOCTPATUBHBIM MaTepHall.

JlaGopaTopHble 3aHSATHS TPOBOIATCA B JAOOPATOPUM, OCHAIIEHHONW HEOOXOIUMBIM
7a0opaTOpHbIM 00OpYyJOBaHME M TOCYAOH JUIs HCCIIEAOBAaHHMS COCTaBa TOPHBIX IOPOJ,
MCIIOJIb3YIOTCSl KOJUIEKIIMM HEOpraHMYeCKMX M OpraHmyeckux BemiecTB. llepen mposeneHuem
71a00paTOPHOTO 3aHATUS CTYIEHTHI OJIEBAIOT XaJlaThl, TP HEOOXOAUMOCTH - OUKH U TIEPUATKH.



