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1 easb 1 320294 TUCHUILIHHBI

Henp aucuuruiiHel — cQOPMUPOBATH TMPEACTABICHUS Yy CTYICHTOB 00 OCHOBHBIX
3aKOHOMEPHOCTSIX COCTaBa, CTPOCHHsS U CBOWCTBaX MHOTrO(A3HBIX TUCIECPCHBIX CHCTEM W3
obnactu HeTEerazoBoOro aena.

3agaum TUCHHUIJIHHBI:
1) OCBOHTH OCOOCHHOCTH COCTaBa, CTPOCHHS U CBOMCTBA MHOTO(A3HBIX JTUCIIEPCHBIX
CUCTEM U3 00JIacTH HEPTETra30BOTO JIeTa,

2) BBISIBUTH HAIPaBICHUS MCIOJIb30BaHMS IOJIyYEHHBIX 3HAaHUH O MHOTro(a3HbIX
JHCIEPCHBIX CUCTEMaX B MPO(ECCHOHANBHON IESTENbHOCTH OYAYILEro CIeNNaINCTa.

2 MecTO THCIHUILTHHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucriunauHa (MOIyJb) OTHOCUTCS K 0a30Boii yacTtu 00ka 1 «JIuciurauHbl (MOTYIIN)»
yuebnoro mmirana 21.03.01 HedrerazoBoe neno, mpopmib IDKcIutyatanuss U OOCITy>KUBaHHE
TEXHOJIOTHYECKUX 00BEKTOB HE(PTEra30BOro MpOU3BO/ICTRA.

[IpepexkBU3UTHI TUCIUIUIMHBI: XUMUSI, MaTeMaTHKa, (pu3uka, MatepuaiaoBenenue u TKM,
oOmiasi reojoruss U MHHEpAIOrHs, WH)KEHepHas 3aluTa B He(Tera3oBoil OTpaciiv, OCHOBBI
He(Tera3oBoro jena.

[TocTpexkBU3UTHl UCHUILUIMHBL: TeOoJorusi HedTerazocoaepkamux IUIacTOB, TOPIOYHE

IIOJIC3HBIC HMCKOIIaCMBIC,

OCHOBBI

JMarHOCTUKH HE(TEra30BbIX COOPYKEHUH,

noa3cMHas

THUAPOMEXaHHKaA, IMOATOTOBKA K CAa4U€ U cAa4a roCyaapCTBECHHOI'0 5K3aMCHaA.

3 ®opmupyeMble KOMIETEHIIUH U HHIMKATOPbI UX JOCTHKEHHUS 10 JUCHHUILINHE

Koanbl Conep:xkanue Koa v HauMeHOBaHUE MHANKATOPA JOCTHKEHUS

KOMIETEHI[UH KOMIIEeTeHIUH KOMIIETEeHIIUH

OIlIK-1 Crocoben pemats | OIIK-1.1. Micionb3yeT OCHOBHBIE 3aKOHBI TUCIUTLINH
3a[1aui, OTHOCSIIMECS | MH)KEHEPHO-TEXHUIECKOTO MO/IYJIS
K npodeccuonanbuoit | OINK-1.2. Hcnonb3yer OCHOBHBIE 3aKOHBI
NeSITeTbHOCTH, €CTECTBEHHOHAYYHBIX JVICIIATUTHH, paBUIIa
OPUMEHSISI  METOJbI | TOCTPOCHUS TEXHUYECKUX CXEM U YepTexkKe
MOJIECIINPOBAHUS, OIIK-1.4. 3Haer mnpUHIUNHAIBHBIE OCOOEHHOCTHU
MaTeMaTHYECKOTO MOJICTIUPOBAHUSl MaTEeMAaTHUECKUX, (PUIUUYECKUX H
aHam3a, XUMHYECKHX TMPOIECCOB, IpeIHa3HAuYECHHBIE IS
€CTeCTBEHHOHAYYHbIE | KOHKPETHBIX TEXHOJIOTHYECKUX MTPOLIECCOB
U OOIIEUHKEHEPHBIE
3HAHUSA

OIIK -4 Cnoco6en npoBoauth | OIIK-4.1. comocTaBisieT TEXHOJOTHIO TPOBEACHUS
U3MEpEHHS U | TUTIOBBIX IKCIIEPUMEHTOB Ha CTaHJapTHOM
HaOJI0/IeHuS, 000py/10BaHUU B 1a0OPAaTOPUU U HA TPOU3BOJICTBE
o0pabaTbIBaTh u | OIIK-4.2. oOpabareiBaeT  pe3ynbTaThl  HAy4HO-
MPEJICTaBIISTh UCCJIEIOBATENbCKON  JESTEIbHOCTH, UCTIONB3YS
DKCIIEPUMEHTAbHBIC | CTAaHAAPTHOE 00OpYyIOBaHUE, MPUOOPHI U MATEPUAIIBI
JTaHHBIE OIIK-4.3. BnageeT TEXHUKOW 3KCIEPUMEHTHUPOBAHUS

C MCTOJIH30BAaHUEM MMAKETOB MPOrPaMM

4 CTpyKTYypa M coJiep:KaHue THCUMIIMHBI (MOLYJI51)

4.1 CTpyKkTypa AMCUMILIMHBI (MOAYJIs1)

OOmiasi TpyI0EMKOCTh JTUCHUIUIMHBI (MOMAYJS) COCTaBIsieT 2 3ayeTHhIC €JUHUIBI (72
aKaJIeMMYECKHX Yaca).




Ounas popma o0yueHust

TpynoeMKocTb, akas.
Bun paGotet JacoB

4 cemecTp BCETO
O01asi TPy10€eMKOCTh 72 72
KonraktHasi pabora: 52 52
Jlexuunu (Jlek) 16 16
JlabopaTopHbie paboTs (J1ab) 32 32
KonrakTtHas pabota B nepuon teoperndeckoro ooydenus (KoutTO): 4 4
- npogedeHUe MeKyWux KOHCYIbmayuil 2 2
- UHOUBUOYANbHASL paDOMA CO CMYOeHmamu 2 2
IIpomexyTouHas aTTecTanus (3a4eT, SK3aMEH, 3a4eT C OLIEHKOM) 3auer ¢ 3auer ¢

OILICHKOH OLICHKOH
CamocrosiTesibHas padoTa: 20 20
- BbINOJIHEHUE UHOUBUOYATIbHO20 MEopyecKo20 3a0anus (UT3)- 1 1
«{ucnepcnuvle cucmemvl 8 Heghme2azo8om Oeney
- Hanucanue peghepama (P); 3 3
- camocmosimenbHoe uzyyeHue pasoenos 4 4
1) CrocoObl ompeneneHusi MOBEPXHOCTHOTO HATsHKEHHA (IO YIiIy
CMauMBaHUA, KallWJUIIPHOE MOJHATHE, METO] OTPHIBA KAIUIH).
2) Teopus MoHOMOJEKYIsIpHOU aacopOuu Jlenrmiopa. Teopus
MOJIMMOJIEKYIISIpHOM ancopOruu [lomsHu.
3) Ucropus pa3BUTHS KOJJIOMTHON XUMUH.
4) Meronbl OYUCTKU TUCHEPCHBIX CHUCTEM (JIMaN3, AJIEKTPOAUAIIH3,
yIbTpaduIbTPaAIH).
5) Onrtuueckue METOAbl ONpEeAENeHUS pPa3MEepOB YACTHI[ 307 H
WCCIIC/IOBAaHMSI CBOWCTB  JUCHEPCHBIX CUCTEM: TYpOMAMMETpUS,
HedeIoMeTpusl, YIbTPaMUKPOCKOIIHS.
6) [IpakTrueckoe UCIOIb30BAHKE IIIEKTPOKUHETUYECKHUX SBJICHUM.
7) Baxwneiimue npupoansie u cuntetnueckue BMC.
8) Ilpumenenue xomonubix IIAB B HedTerazoBoii otpaciy;
- camonoo2omogKa (npopabomxa u nogmopenue 1eKYUOHHO20 4 4
mMamepuana u Mamepuana y4eOHuKo8 u y4eonvix nocoouii);
- 10020MOBKA K 1A00PAMOPHLIM 3AHAMUAM, 4 4
- N0020MOBKA K NPOMEHCYMOUHOL ammecmayuu 4 4

4.2 Pacnpenesienue BUI0B padoThl U MX TPYAOEMKOCTH IO pa3fejaM IMCHUILIHHBI

(Mmonmy.Jist)
Ounas gopma o0yueHus
Buner yue6HoI paboTh! (B
qacax)
e DOpMBI TEKYILETO
Ne Pa3nen qucHUIINHBY/ 3 KOHTAKTHas KOHTPOJISI YCTIEBaEMOCTH,
/1 TEMBI = MIPOMEKYTOYHOMN
/ e 3 = o o POMEXYTOUHO
= = @) aTTeCcTaluu
= ™ —
(> = as)
0 o
= A
bnui-onpoc, auckyccus
Baenenme. CHOB: HI)II:I)71 ’I/IiTaH”}FI Tec;
1 XapakTepucTuka 4 2 2 2 P A ’ ’
4 MPaKTUYECKOe 3aaHue,
JTUCTICPCHBIX CUCTEM
TBOPYECKOE 3a7]aHUE
2 TepmonHamuka 4 1 2 2 biuu-onpoc, quckyccus,




MOBEPXHOCTHBIX CJIOBAapHBIN AUKTAHT
SIBIICHUH.
OcroBHbIe bnun-onpoc, nuckyccus
3 3aKOHOMEPHOCTH 4 2 6 2 poc, 4 ’
aicopBiLHH MPaKTHYECKOE 3aJaHKe
ITonyyenue,
brun-onpoc, nuckyccus,
cTabunuzanus u
4 4 2 6 2 TECT, IPAKTUYECKOE
OUYHMCTKA JUCTIEPCHBIX
3a/laHue
CUCTEM
MonekynsapHo-
bmuu-onpoc, nuckyccus,
KHUHETUYECKUE
5 . 4 1 4 2 TECT, IPAKTUIECKOE
CBOMCTBA JUCTICPCHBIX
3a/1aHue
CUCTEM
. bimmu-onpoc, nuckyccus
OnTuyeckue cBOKCTBA H-oHpoc, AHCKy ’
6 4 1 2 2 TECT, IPAKTUIECKOE
JUCTIEPCHBIX CHCTEM.
3a/1laHue
DNEeKTPOKHUHETUYECKUE bnui-onpoc, auckyccus,
7 | cBoiicTBa nucnepcHbix | 4 1 2 2 TECT, IPAKTUYECKOE
CUCTEM 3a/laHue
bnui-onpoc, auckyccus,
8 Y CTONYHUBOCTH 4 2 4 5 rpagu4YecKuid TUKTAHT,
JUCTICPCHBIX CUCTEM TECT, MPAKTUICCKOE
3a/laHue
Konnonanas xumus bnuu-onpoc, auckyccus,
9 | BBICOKOMONEKYJISPHBIX | 4 1 0 2 TECT, IPAKTUYECKOE
coenuaenuit (BMC) 3aJaHue
OcoOenHoctu
OTIETBHBIX bnuu-onpoc, auckyccus,
10 . 4 3 2 1 CJIOBApHBIN JUKTAHT, TECT,
MpeICTaBUTENCH
MPaKTHYECKOe 3aJaHKe
JUCTIEPCHBIX CUCTEM
Kommonneie
bmuu-onpoc, nuckyccus,
MMOBEPXHOCTHO-
11 4 2 2 1 TECT, IPAKTUYECKOE
aKTUBHBIC BEIIECTBA sananie
(ITAB)
3auem 3auem no eonpocam
Hroro: 72 16 32 4 20

4.3 Coneprxanue pa3ieioB JUCHUNINHBI

Tema 1. O6mas xapaKkTepUCTHKA ANCTIEPCHBIX CHCTEM.

IIpenmer u copepkaHue Kypca KoOJUTOMAHOM xumuu. KparTkas ucropusi pa3BUTHS
KOJUTOMAHOM  XuMuH.  OTIMYMTENbHBbIE NPU3HAKK  OOBEKTOB  KOJUIOMJHOW  XUMHM:
reTepOreHHOCTh M JHCIepcHOCTh. Kitaccudukanus IUCIEPCHBIX CHUCTEM IO arperaTHOMy
COCTOSTHUIO JHcrepcHON (a3l U AMCIEPCHOW Cpenbl, MO0 KOHIEHTPAMU YacTHUI] JAUCIIEPCHON
¢a3pl, MO cpeHEMY pa3Mepy YacTHIl JUCIEPCHOM (a3bl, Mo (pakIMOHHOMY COCTaBy YaCTHII
JUCTIEPCHOM (Da3bl, IO XapaKTepy B3aUMOACHCTBHUS AUCTIEPCHON (a3bl U NTUCTIEPCUOHHOMN Cpebl
(;mmo¢ubHbIe U TMOPOOHBIE CUCTEMBI), 110 XapaKTepy pacnpenencHus ¢as.

Tema 2. [loBepXHOCTHOE HATSIZKEHHUE.
I'panuna pasgena das, ee cuiioBoe nose. Y aenabHas cBOOOIHAsI TOBEPXHOCTHAS SHEPTHs
U TIOBEPXHOCTHOE HATSDKEHHE KaK XapaKTEPUCTHKH 3TOro mnoss. PakTopel, BIMSAIOLNIME Ha



IMOBEPXHOCTHOC HaTs’KCHUC. Crioco0Ob1 OMpECACIICHNA IMOBECPXHOCTHOTO HATAXKCHUSA
(HO yriry CMadvMBaHUs, KaAlIWUIAPHOC NOAHATUC, MCTOI OTpPbhIBA KaHJII/I).

Tema 3. OcHOBHBIE 3aKOHOMEPHOCTH a/ICOPOLMH.

Ancopbuust kak moBepXHOCTHOE siBjeHue. [Ipuunnbl U Buabl agcopobuun. dusnueckas,
XUMHYecKas aacopOuusi, HOHHBIH oOMeH. DyHAaMeHTaIbHOE ypaBHEHHE afcopOruu [ 'ubdOca.
IToBepxHoctHOe HatspkeHue 1TAB. Dmnupudeckue ypaBHenus ['enpu n @peitnguxa. Teopus
MOHOMOJIEKYJISIpHOH ancopOruu Jlenrmropa. Teopust monmuMonekyasipaoi aacopOruu [onsau.

Tema 4. [losryuyenue, cTa0MIU3ANMS U OYUCTKA JUCTIEPCHBIX CHCTEM.

JlucriepraiiioHHbIE METO/IbI (TIENITH3AIIMS, BCTPSXUBAHUE, ITIEPEMEIINBaHUE, YIbTPA3BYK,
pacmbUICHHE 4Yepe3 MeIKHe OTBepcTHs, OapboTupoBanue u np.). KoHIeHcAMOHHBIE METObI
(busmueckas KOHIEHCAIUs, METON 3aMEHBI PACTBOPHUTENS, XUMHUYECKHE KOHICHCAIIMOHHBIE
METOJbI). MeTO/bI CTA0MITN3AIUN TUCTIEPCHBIX CUCTeM. METObl OYUCTKU JAUCIICPCHBIX CUCTEM
(mranu3, SIEKTPOANAIIN3, YIbTPAQHIBTPALINS ).

Tema 5. MoJiekyJISIpHO-KNHEeTHYECKHE CBOICTBA IMCIEPCHBIX CUCTEM.
Bsi3kocTh, OpoyHOBCKOE IBIKEHUE U TU(PY3Hs B KOJUIOUIHBIX crcTeMax. 3akoH Duka.
CenumeHTallMOHHHO-TU(G(Yy3HOE PAaBHOBECHE TUCTIEPCHBIX CUCTEM.

Tema 6. OnTHYecKHe CBOWCTBA JUCIIEPCHBIX CHCTEM.

Knaccudukanus siBaeHni, HAOMIOIAEMBIX TPH TMPOXOXKJACHUN CBETa Yepe3 TUCIIEPCHYIO
cucremy. Paccesnue u morjomeHue cera. OnanecueHiuss u ¢uyopecueHius. Onrtudyeckue
METO/Ibl OTPEEICHUSI Pa3MEPOB YACTHUIL 30JI51 M MCCICIOBAHUS CBOMCTB JUCIEPCHBIX CHUCTEM:
TypOuauMeTpus, HepenoMeTpHs, YIbTPAMUKPOCKOIIHS.

Tema 7. J1eKTPOKMHETHYECKHE CBOMCTBA JUCIEPCHBIX CHCTEM.
DNEeKTPOKMHETUYECKHUE  SIBICHHSA B  JHCIEPCHBIX  CHUCTEMax:  AIeKTpodopes,
3JIEKTPOOCMOC, TOTEHLHUAIbl CEJUMEHTAllMM M MpoTeKaHus. MexaHu3Mbel 00pa3oBaHUs U
CTPOCHHE IBOWHOTO 3JEKTPUYECKOTO CIIOSI Ha TpaHMle paszzaena ¢a3. DIeKTPOKHHETUUECKUI
noreHuan. Munemioo0pa3oBaHie B JUCIIEPCHBIX CHUCTEMax, CTPOCHUE MULEIIbL. BnusHue
AIIEKTPOJINTOB HA AneKkTpuyeckuil mnoreHuuan. Creuuduueckas aacopOuus, nepesapsaka
MOBEPXHOCTH, U303JIEKTPUUYECKOE COCTOsIHUE. Y paBHeHHE [ enbmronbia-CMOITyX0BCKOTO.
HpaKTqucxoe HCIOJIB30BAHUE DJICKTPOKUHETUUCCKUX SIBJICHUM.

Tema 8. YcT0iUMBOCTH AUCIIEPCHBIX CHCTEM.

ArperatvBHas M CeIMMEHTAlMOHHAs YCTOMYMBOCTh JUCHEPCHBIX cucteM. lIpoueccsl,
HapyIIAOIINE arperaTUBHYI0 YCTOMUMBOCTD: KOATysAIus, koaneciieHnus. Knaetnka ObICTpOil 1
MeaneHHOU koarynanud. CoBpeMeHHasi TeOpUs KOAryasiuuu TUOPOOHBIX 30J1€H AIEeKTPOIUTAMHU
(teopust JJIDO). IlpaBuna lynbre-T'apau. Koarymsiusi syeKTpoiuTaMu, €€ OCHOBHBIC
3aKOHOMEPHOCTH.

Tema 9. Konsiongnass XuMHsI BBICOKOMOJIEKYIAPHBIX coennHennii (BMC).

Ocobennoctu crpoenust monexkyn BMC. CsoiictBa pactBopoB BMC. 3aBucumocts
BA3KOCTH pacTBopoB BMC ot koHuentpaumu. OnpexneneHue Bs3KocTH pactBopoB BMC.
Baxneiimme nmpupoaHbie u cuateTnaeckue BMC.

Tema 10. Oco0eHHOCTH OTAEIBbHBIX NPEACTABUTENCH TUCIIEPCHBIX CHCTEM.

A. CucTtemsl ¢ KUIKON AUCTIEPCHON CPeIou.

CycnieH3uu M 3074, UX CXOJCTBO M pa3nyus. YCTOMYMBOCTh M KOAryJisAlMs 30J1€i B
TEXHOJIOTMYECKHUX NPOLECCaX U B MPUPOJE, UCIOIB30BAaHKUE B MPOLIECcCaX BOAOOUYUCTKH. ITacTsl
KaK CTPYKTYPUPOBaHHbIE CUCTEMBI.

OMmynbcuu npsiMble U oOpaTHble. COCOOHOCTh K CaMOIIPOM3BOJILHOMY OOpPa30BaHUIO.
Crabunuzatopel  dMmynbcuid. OOpamenue ¢a3 B IMYIbCHUAX. 3HAYCHHE OJMYIbCUU IS



KU3ZHENEATEIbHOCTH  JKMBBIX  Opranu3moB. [IpumeHeHue smynbcuil. JleamynbrupoBaHue.

[Tensl. Crpoenue, CBOMCTBA U OCOOEHHOCTH TIeH. YCTOWYMBOCTH  TIEH.
Mertonp! pazpyuienus. [lonydenue u npuMeHeHue MeH.

b. Cucremsl ¢ Ta3000pa3HOil TUCTIEPCUOHHON CPEIOi.

Aspozonu. OOGpa3oBaHue, 0COOEHHOCTH CTpOEHHMsI, cBOMCTBA. [IpakTHueckoe 3HayeHHE
a’po3oJieil. A3po30Jid U OXpaHa OKpyXkaroued cpeabl. MeToabl pa3pylIeHUs W YJIaBIUBaHUS
aspo3ouiell. bope0Oa ¢ 3arps3HenuemM arMocdepsbl.

TBep/bpIe NIEHBI.

Tema 11. Kossiouanble NnoBepXHOCTHO-aKTHUBHBIE BemecTBa (ITAB).

Ocobennoctn W kimaccudukanus kouiounHbix ITAB. Ilpumepsl TpUpOIHBIX |
cuaretnueckux [TAB. Kputndeckas KOHIEHTpalusi MHILEIO00pa30oBaHUsA, €€ ONpeeIeHHUE.
Mexanu3m Moromiero AeiictBus. MunemnoobpazoBanue u coiroOminsanus. llpumenenue
koJutouHbIX [TAB.

4.4 TeMbl U IUIaHBI J1Aa00PATOPHBIX 3aHATHI

Jlabopamopnoe 3anamue 1. (2 u.)

3HAKOMCTBO C KOJJIEKIIUEM JAUCIIEPCHBIX CUCTEM
HE®TEI'A30BOM OTPACJIN

Lenb paboThI: MCCIeIOBaTh 0OCOOCHHOCTH CTPOCHHS JAHMCIIEPCHBIX CUCTEM He(Tera3oBoi
OTpAaciy ¢ TOMOIIBIO BU3YyaJTbHOTO M MUKPOCKOITMUECKOTO METO0B UCCIICTOBAHMS.

1. UByuuth KOIEKIMIO 00pa3oB HEPTH, BEIIBUTH OCOOCHHOCTH (PU3UUECKHX CBOMCTB.

2. M3yunTh KOJUIEKIHIO IPOAYKTOB HETenepepaboTKu

3. HM3yuuTh KoIIEKIHIO0 He(hTeCOPOSHTOB

4. M3yunTh KOJJIEKLHIO CIUIAaBOB

5. H3yuuTh KOJUIEKIIHIO OYPOBBIX PAaCTBOPOB

Jlabopamopnoe 3anamue 2. (2 u.)

CHHOCOBbBI OIMPEAEJIEHUSA NOBEPXHOCTHOI'O HATAXKEHUSA

Lenb paboOThI: U3YYUTHh OCHOBHBIE CIIOCOOBI ONPEIeTICHHS TOBEPXHOCTHOT'O HATSHKEHHUS.

1. CocraBuTh CXeMy U BBISIBUTh CYIIHOCTb OCHOBHBIX METOJIOB IOBEPXHOCTHOTO
HATSKEHUS.

2. PemmuTh 337291 IPAKTUYECKOTO XapaKTepa

Jlabopamopnoe 3anamue 3. (4 u.)

U3YUEHUE AJCOPBIIMA YKCYCHOM KHCJIOTHI HA IOBEPXHOCTH
VIJd B 3ABHCUMOCTH OT KOHIEHTPAIIMM TIPHM TOCTOSIHHOM
TEMIIEPATYPE

Llenv pabomul: KOTMYECTBEHHO HU3YYUTh XapaKTep 3aBUCUMOCTU aJCOPOLMU YKCYCHOM
KHCIOTBl Ha IIOBEPXHOCTH YIJII B 3aBUCMMOCTH OT KOHLEHTPAUUU TP IOCTOSHHOM
TEMIEPATYPE; MO IKCIEPUMEHTAIBHBIM JIaHHBIM ITOCTPOUTH U30TEPMY aICOPOIIUH.

KoHnTpoJsbHbBIE BONIPOCHI:

1. Ha3oBurte 0cOOEHHOCTH MPOTEKaHMs aCOPOLMM HA TPaHMIIE TBEPIOE TEI0-PACTBOP
10 CPaBHEHHIO C a1cOpOIMel Ha rpaHUIle TBEPOE Teo — ras?

2. Kak oTcopOupyroTcs HedIEKTPOIUTHI M AIEKTPOIUTHI?

3. Ot uero 3aBUCHT a/ICOPOLIMOHHAS CLIOCOOHOCTH?

4. Tlouemy mpu ajacopOIMM M3 pPAacTBOpa MOJIEKYJbl aicOpOTHBA W PacTBOPHUTENS
ABIIAIOTCS KOHKYpEHTaMu?

5. UYro sBHsieTCs KpUTEPUEM aICOPOUPYEMOCTH BelecTBa?

6. Kakue agcopOTuBHI yyllie aicOpOUPYIOT HETIONIAPHBIE U MOJISIPHBIE aACOPOCHTHI?

7. Bepno umu yrBepxkaeHue, «Yem Ooiblle pa3HOCTb MOJSIPHOCTEH  MEXKAY
pacTBOPUMBIM BELIECTBOM M PpACTBOPUTENIEM, a, CJIEJOBATEIbHO, MEHBIIE PacTBOPUMOCTH



BEIIECTBA, TeM JTydIie OHO Oyner amcopOUpOBaThCs, U, HAOOOPOT, YEM JIydIle
pacTBOPUTENH PACTBOPSIET aZCOPOTHB, TEM XYK€ B ATOH cpelie MPOTEKaeT ero aacopouus»?

8. Kak n3mensercs agcopOuus U3 pacTBOpa ¢ yBEJIIMUEHUEM TeMIIEpaTyphbl?

9. Bospacraer uian yobIBaeT criocoOHOCTb aCOPOMPOBATHCS C YBEIMYCHUEM MOJISIPHOM
Macchl BeecTna’?

10. Kak BAusIOT Ha aACOPOIMOHHYIO CIIOCOOHOCTh YBETMYEHHUE YHCIIa JTBOWHBIX CBS3EH
U TUAPOKCUIIBHBIX IpyIII?

11. IlpuBeaure mnpumepbl NPAKTUUECKOTO IPUMEHEHHS aJCOpPOLIMOHHBIX SIBJICHUM B
He(Tera3oBoi MPOMBIIIIEHHOCTH.

12. Tlepeuncnure HanbOJIEE YACTO UCIIOIB3YEMBIEC IPOMBIIIJICHHBIE aCOPOCHTHI.

Jlabopamopnoe 3anamue 4. (2 u.)

N3BUPATEJIIBHOCTb AJICOPBLHUU. BJIUAHUE PACTBOPHUTEJISA HA
AJCOPBIINIO

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

KoHTpoJibHbIE BONPOCHI:

1. KaruoHbl KakuxX METAIJIOB — JIETKUX WU TSDKEIBIX — aJCOpPOMPYIOTCS Jydile U
nouemy?

2. B uem npunHIun uzbuparenbHoOM agcoponun?

3. KakoB coctaB u CTpyKTypa MOJISIPHBIX W amoIIpHBIX ajacopOenToB? IlpuBemute
pUMEpHI a7ICOPOSHTOB?

4. Cddopmymupyiite nepoe npasmio K. @asnuca, @.Ilanera u H.I1. [1eckosa?

5. UYro Takoe nuotpomHble pAnsl (wim psaasl [odmeiictepa)? IlpuBenute mpumepbl
JUOTPOITHBIX PSIIOB HOHOB.

6. Kaxkue agcopOenTsl OTHOCATCS K cnienuduunbM? [IpuBeaute npumepsl.

7. UYT0 TaKoe CeNeKTUBHOCTH aicopOeHTa?

8. Uro Takoe amootponHbii psag Tparme?.

Jlabopamopmnoe 3anamue 5. (2 u.)

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

Llenv pabomei: Onpenenutb KAa4eCTBEHHBIM COCTaB CMECH M YCTAaHOBHUTH MOPSAIOK
pacIioIOKeHUsT 30H COOTBETCTBYIOIIMX HOHOB. Pa3fenuTh cMech KaTHOHOB HAa KOMITOHEHTHI
METO0M OyMa)XHOM XpomaTorpagum.

KonTpoabHbie Bonpochl:

B ueMm cymHocTs MeToga xpomarorpadun?

Kakue gusnueckue npoieccel Jexar B OCHOBE Xpomarorpaduu

Yro Takoe anekTpodopes u resb-xpomarorpagus?

B uem npenmytiecTBa ocaiouHoi xpomarorpapun?

OOBsCcHUTE CYIIIHOCTh IPOSIBUTEILHOI'O METO/1a XpoMaTorpadpu.

Uto npexacrasisieT co0oit xpomaTorpaduueckas pa3aenuTeabHas KOJIOHKa?
OT yero 3aBHCUT YyBCTBUTEIBHOCTh U TOUHOCTh XpPOMATOrpauueCcKOil.

NoookrwbdPE

Jlabopamopnoe 3anamue 6. (2 u.)

MNOJYUYEHHUE JIMOPOBHbBIX KOJJIOUJIHBIX PACTBOPOB

Lenvs pabomwl: IPUTOTOBUTH 307U  PA3IUYHBIMU CIOcOOaMu (METOJOM KOHJIEHCAIH H
JUCTICPTUPOBAHUS ) H U3YIUTh ONTHYSCKHE CBOMCTBA IMOJTYICHHBIX KOJUTOMIHBIX PACTBOPOB.

KoHnTpoJsbHbBIE BONIPOCHI:

1. [aiite ompeneicHHe TEPMHHAM <JTUCIICPCHAS CHCTEMay, «KOJUIOUIHBIA PacTBOPY,
«30IIb»?



2. OxapakrepusyiiTe HeTSHOW NUIaM KakK AUCHEPCHYIO CHUCTEMY. YUTHUTE TOT (DaxT,
4yro  aucnepcHas — ¢asza  MOXeT  OBbITh MHHEPaJIbLHOTO u OpPraHUYECKOTO
MIPOUCXOXKICHUS.

3. Kakumu meTogaMu MOXHO MOITY4UTh THO(OOHBIE KOIJIOUIHBIE PACTBOPHI?

4. B u4eM OTIIMYME METO/0B JUCIEPrUPOBAHUS OT KOHACHCAIMOHHBIX METOI0B?

5. Uro Takoe cradbmimzarop?

6. Kakue crnocoObl mMOIy4deHHs] KOJUIOMIHBIX CHUCTEM OTHOCATCS K MeToJaMm
KOHJIeHcauu?

7. KakoBbl OCHOBHBIE YyCIIOBUSI 00pa3oBaHUS 30JI€ METOAOM XHMHUYECKOMN
KOHJIeHcauuu?

8. Uro Takoe onanecueHus?

9. OOBscHUTE, TOYEMY IBET OMAIECCIECHIINU 30JIel IPEUMYIIECTBEHHO Troy00it?

Jlabopamopnoe 3anamue 7. (2 u.)

BJIUAHUE KOHHEHTPAIIUU PEATUPYIOLIUX BEHIECTB HA ITPOLHECC
OBPA30BAHUSA KOJUIOUIHBIX PACTBOPOB

Lleny pabomwi: BBIABUTH BIUSHUE KOHIIGHTpAIMil pearupymooliux BeIIeCTB Ha
00pa3zoBaHue KOJUTOMAHBIX PACTBOPOB

KoHTpoJibHbIE BOPOCHI:

1. OObsicHuTe OCOOCHHOCTH BIMSHHS KOHILEHTPAIMM pEarupyroldx BeIIeCTB Ha
o0Opa3oBaHue 307151, OCaKa U rejst OepIuHCKOH J1a3ypH.

2. Kaxue cuctembl 00pa3yrOTCs MPU CPEAHUX KOHIICHTPAIUSIX PEarupyronux BemecTB?

3. Ilpu KakuX KOHIEHTPAIUSIX MMOIY4alOT KOJUIOUHBIE CUCTEMBI?

4. Yro Takoe «OMHraMOBCKast KUIAKOCTb)»?

5. Kakumu cBoiicTBaMu JOKHBI 00NaJaTh TejleBble MOPUIHH, MPUMEHSEMBbIC IS
OUYHCTKU TPYOOIIPOBOOB?

Jlabopamopnoe 3anamue 8. (2 u.)

MOJYYEHUE T'HIPO®HUIBHBIX 30JIEM U UX CBOMCTBA

Llenv pabomovl: ONBITHBIM TIYTEM IMOJYYUTh HEKOTOPBIC JHMOQPWIBHBIC 301H U
03HAKOMUTHCSI C UX CBOWCTBAMH.

KoHTpoJ/ibHbIE BONPOCHI:

1. Kakumu cnocob6aMu MOKHO MOTYYUTh THO(PUIBHBIE 3071 ?

2. Kaxumu cBoiicTBamMu 00J1a1af0T TUOQPIIIEHBIC 30711 ?

3. Uro sBHsieTcs ycioBUEM nepexo/ia THO(GUIBHBIX PACTBOPOB B reu?

4. Yrto Takoe TUKCOTPOIHs?

Jlabopamopnoe 3anamue 9. (2 u.)

MOJYYEHME U CBOMCTBA DMYJIbCUI

Lenv pabomei: ONBITHBIM IyTEM TOJIYYUTh dMYIBCUHU, OMPEICIIUTh UX THUI, OOBSICHUTH
UX CTPOCHHUE U YCTOWYUBOCTD

KoHTpoJ/ibHbIE BONPOCHI:

1. Ha3zoBurte 0cOOEHHOCTH CTPOEHHUS U CBOMCTB dMYJIbCHIA?

2. Kakumu MeTogaMu MOXKHO TIOTYYUTh SMYIbCHH?

3. Kakue Tunbl sSMynbCcHii H3BECTHBI?

4. B deM cymHOCTb siBJIeHUs1 oOpateHus a3 SMyJIbCUil WK UHBEpCUs?

5. IlpuBemutre mnpumepsl IIAB, oka3pIBarOmMX CTaOMIU3UpYOIIEe ACHCTBHE Ha
AMYJIbCUHU.

6. Yro Takoe KoaJeCleHIUs?

7. T'me v mpu KakuX yCIOBHSIX HaUYMHaeTCs 00pa3oBaHUE AIMYIbCUU HEPTH U IIIACTOBON
BOJIbI B YCJIIOBUSX IIPOMBICTA?

8. IIpuBemute mpUMeEpHI MPUPOTHBIX SMYIBTaTOPOB.

9. Ilepeuncnute HECKOIBKO METOAOB Pa3pyLICHUS IMYIIbCUH.



10. OO6bsicHuTE MOHATHE «DIOKYISAMUsI», «cenapamus». [IpuBenure
IPUMEPBI 3TUX TPOLIECCOB B YCIOBUSAX JOOBIYM M MOATOTOBKM  MPOAYKIUH  HEPTSIHBIX
CKBa)KHH.

11. Jlns gero BoAy, 3aKauMBaeMylo B HETSIHOH miact, oopadarsiBatot [TAB.

Jlabopamopnoe 3anamue 10. (2 u.)

MOJIEKYJISIPHO-KUHETUUYECKHUE CBOMCTBA JJUCHHEPCHBIX CUCTEM

Lenb paboOTh: U3yYUTh OCHOBHBIC MOJICKYJSPHO-KMHETHUYECKHE CBOWCTBA JHCIIEPCHBIX
CHCTEM.

1. PaccMoTpeTh METOIBI U3YUYEHUS MOJIEKYIISIPHO-KUHETUYECKUX CBOMCTB.

2. PemuTh 3aa4M IPaKTUIECKOTO XapaKTepa

Jlabopamopmnoe 3anamue 11. (2 u.)

OIITUYECKHUE CBOHUCTBA JUCIHEPCHBIX CUCTEM

Lenb paboOThL: U3YyYUTHh OCHOBHBIE ONITUYECKUE CBOWCTBA JIHUCIIEPCHBIX CUCTEM.
1. MW3yuuts a¢dext Tungans.

2. PemuTh 3aa4M MPaKTUYECKOTO XapakTepa

Jlabopamopnoe 3anamue 12. (2 u.)

SJEKTPOKMHETUYECKHUE CBOMCTBA JJUCITEPCHBIX CUCTEM

lenp paboThI: U3YYUTHh OCHOBHBIE AJIEKTPOKMHETHYECKHE CBOWCTBA  TUCHEPCHBIX
CHUCTEM.

1. PewuTh 3a7a4u IPaKTHUECKOTO XapaKTepa

Jlabopamopnoe 3anamue 13. (2 u.)

KOATVJiAllsl. OHNPEJAEJEHHUE TIIOPOI'A KOAI'VJiAIUU  30JId
I'MAPOKCHU A KEJIE3A (IIT) BU3YAJIBHBIM METOAOM

Lenv pabomer: O3HAKOMHUTBCS C METOIOM KOATyJSILUHU THAPOGOOHBIX U TUAPOPHUIBHBIX
3osiell. [IpUroToBUTH 30/1b U MPOBECTU KOATYJISALMIO 3JEKTPOJIUTAMH, COJEP’KAIUMHU HOHbI-
KOAryJsiTOpbl pa3IMYHON BEJIMYUHBI 3apsia. BbluMciauTh mopor Koaryssiuu JUisl KakJIoro
3JIEKTPOJIUTA, COJIEPIKAILEro MPOTUBOUOHBI Pa3IMYHON BajleHTHOCTH. IIpoBepuTh BbINOJIHEHUE
npasuna Ulynene-I'apan.

KoHnTpoJsbHbBIE BONIPOCHI:

1. Kaxkue metos! Koaryisuuu ruipo@oOHbIX U TUAPOPHUIIBHBIX 30J1€1 BaM U3BECTHBI?

2. Yro Takoe arperaTMBHas U MOJEKYJSPHO-KMHETHYEcKas ycToiiumBocTth? OT yero
OHM 3aBUCHT?
Yro Takoe KoaryJsus 1 MOpor Koaryisuuu?
OT 4ero 3aBUCHUT KOATyJIUPYIOIIas ClIOCOOHOCTh IEKTPOJIUTOB?
OOBscHUTE SBJICHUE «CEIUMEHTALUA»?
Kakue paxTopsl onpenenstoT BHICOKYI0 YCTOWYMBOCTD THAPOPHUIBHBIX KOJJIOUIOB?
OOBscHUTE CYIIHOCTD CTaIUN MEJUIEHHON U OBICTPOM Koaryasnuu?
OOBsicHUTE SIBIICHUE TIEPE3aAPSIKU 30JICH.
ITpu o4MCTKE CTOYHBIX BOJ NPUMEHSETCS KOATyJsALUs, T.€. BBOAATCS KOAryJsHTBI
(conmu aMMoOHWUS, Kene3a, MEIH, IIJIAMOBBIX OTXOAO0B). OOBSICHUTE CYIIHOCTh MPOMCXOASIIUX
(U3UKO-XMMHYECKUX MPO1IecCOB?

©WooN AW

Jlabopamopnoe 3anamue 14. (2 u.)

OCOBEHHOCTH OTAEJBHBIX MNPEICTABUTEJENA JUCHEPCHBIX
CUCTEM

HGJ'IB pa6OTI)IZ I/I3y"II/ITI) OCHOBHBIC OIITUYCCKUC CBOI\/’ICTBa )II/ICHepCHI)IX CHUCTEM.

1. TIpoBecTu MUKPOCKOMMYECKOE UCCIIEIOBAHUE TICH.

2. TlpoBecTr MHKPOCKOTIMYECKOE HCCIIETOBAHNE CYCITCH3HH.

3. IIpoBecTr MUKPOCKOIHYECKOE HCCIEA0BAHNE IMYIBCUHU PA3HBIX TUIIOB
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Jlabopamopnoe 3anamue 15. (2 u.)
KOJIJIONIHBIE

BELIECTBA (ITAB)
Lenpb pabotsr: mpoBectu aHanu3 [1AB, ncnonbs3yeMbix B HepTera3oBoil oTpaciu.
1. HUccnenosarb o6pasisl [TAB.
2. BrwigButh Hanpasienus ucnoiib3oBanus [IAB B HererazoBoii otpaciu

IHOBEPXHOCTHO-AKTUBHBIE

5 TemMbl JUCHUIIHHBI JJIS1 CAMOCTOSITEIbHOT0 H3yYeHHU S

CamocmosmenvHoe uzyuenue Mamepuaia npo8ooUmcs no Cedyrouum memam:

1) CoocoOwl ompeseneHuss TOBEPXHOCTHOTO HATsDKeHHUsS (MO YyIIly CMadyuBaHUS,
KalWUISIPHOE MOJHATHE, METO OTPbhIBA KaIUIH).

2) Teopuss MoHOMOJNEKYIsIpHOW ancopbumuu Jlenrmiopa. Teopust MOTUMONEKYISPHOU
aacopOuuu [Nonsuu.

3) Ucropust pa3BUTHS KOJJIOUTHON XUMUHU.

4) MeToibl OUUCTKH JTUCHIEPCHBIX CUCTEM (AHANIU3, DJIEKTPOAUAIN3, YIbTpaduIbTpaLus).

5) OnTudeckue METOABI ONpEAEIEHUS Pa3MEPOB YACTHULL 30J151 U MCCIIEI0BaHUs CBOMCTB
JUCIIEPCHBIX CUCTEM: TYpOUAUMETPUSi, HEPEeTOMETpus, YIbTPAMUKPOCKOIIHS.

6) [IpakTrueckoe UCIOIb30BAHKE IIIEKTPOKUHETUYECKHUX SBJICHUM.

7) Baxwueitmue npupoansie u cuntetnueckue BMC.

8) IIpumenenue kommouaubix [IAB B Hedrera3oBoii orpaciu.

6 O0pa3oBaTejibHbIE TEXHOJIOTHHU

[Ipn mpoBeneHHUH pPa3NUYHBIX BUAOB YYEOHBIX 3aHATUN HCHOJB3YIOTCS CIEAYIONIUE
00pa3oBaTebHbIE TEXHOJIOTUN U METO/IBI:

Ha nekumsix: aumckyccus, MeToi  NpoOJIEeMHOro  oOydyeHwus,
BUJIOMATEPHUAJIOB, KOHTPOJIbHBIN CPe3 3HAHUM B BUE MUChbMEHHOTO MUHHU-TECTA.

Ha nabGoparopHbIX 3aHATHSAX: pa3BepHyTas Oecena, ONMII-OMPOC, CIOBAPHBIN IUKTAHT,
MOMCKOBBIA METOJ, MCCIIEIOBATEIbCKUIM METO/], OOy4YeHHE Ha OCHOBE OIBITa, MUCHMEHHBIN
OTIPOC, TECT-KOHTPOJIb.

[Ipy BBIIOJTHEHUH CaMOCTOSITEIIBHON paOOThI: AUCTAHIMOHHOE KOHCYJIBTHPOBAHHE U
MIPOBEPKa BBIMOIHEHUsI pedepara, OTACIbHBIX TEM JJIsi CAMOCTOSITEIEHOTO U3yYEHUSI.

HCIIOJIB30BaHHUC

Ne [ HaumeHoBa- . Oo0pa3oBaTeJibHbBIE
Bupapl yueOHbIX 3aHATHIA
n/n| HUe pa3jaena TEXHOJIOTHH
1. |Bsenenue. Jlexyuonnas mema 1. OcobeHHOCTH CTpOeHUs,|BBomHas eKus ¢
XapaKkTepuCTH |IPU3HAKY U KJIacCU(DUKAINS JUCTIEPCHBIX CUCTEM |HCIIOIb30BaHUEM
Ka BHJIEOMATEPHUATIOB
JUCTIEPCHBIX | /labopamopHoe 3auamue 1.
cucTeM 3HAKOMCTBO C KOJUIEKIIMEN CIIOBAPHBIH JUKTAHT
JIUCIIEPCHBIX CUCTEM HE®TEI'A3OBOM |06yueHne Ha OCHOBE OIIBITA
OTPACJIN
Camocmo;zmeﬂbﬁaﬂ pa6oma HpopaGOTKa U ITIOBTOpPEHHUE
JIEKIIMOHHOTO MaTepuaa
2 |Tepmomunamu |Jlexyuonnass mema 2. YnenbHas cBoOOmHAs|JIEKIUS-TUCKyCCHS
Ka MOBEPXHOCTHAsI DJHEPTUS W  TOBEPXHOCTHOE
TTOBEPXHOCTHBI |HATSDKCHHUE KaK XapaKTEPUCTUKH CHIIOBOTO ITTOJIS
X SIBJICHHM. JIACTIEPCHBIX CUCTEM.
Jlabopamoproe 3anuamue 2. CJI0BApPHBIi TMKTAHT,
CIIOCOBbBI OIPEJIEJIEHNA peuleHue 3a7a4, MMCbMEHHAas
ITIOBEPXHOCTHOI'O HATSDKEHM . camMocTosITebHast paboTa
Camocmosamenvhas paboma TTpopaboTka 1 OBTOPEHHE
JIEKIIMOHHOT0 MaTepuana
3 |OcHoBHBIE Jlexyuonnas  mema 3. Apncopbums  kak|Jlekuus ¢ uCIONb30BaHUEM
3aKOHOMEPHOC |IOBEPXHOCTHOE  SIBJICHWE: TPUYMHBI, BHIIbI|BUACOMATEPHUATIOB
TH aJCOPOIMH. |acopOIInu.
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Jlabopamoproe 3anuamue 3.

N3YUYEHME AJICOPBLIMN YKCYCHOM
KHUCJIOTBI HA TTOBEPXHOCTU YT'JIS B
3ABUCUMOCTH OT KOHIIEHTPALMU ITPU
[IOCTOSIHHOM TEMITEPATYPE
Jlabopamopnoe 3anamue 4.
N3BUPATEJIBHOCTH AJICOPBIINUA.
BJIMAHUE PACTBOPUTEJISI HA
AJZICOPBIIMIO

Jlabopamoproe 3anuamue 5.
XPOMATOI'PA®US BYMAXHASI.
KAUECTBEHHBIN AHAJIM3 CMECH
KATHUOHOB Cu?*,Co?*, Ni?* METOJIOM
OCAJIOYHOU XPOMATOI'PA®HI HA
BYMATE

Camocmosamenvras paboma

CJIOBapHBIN TUKTaHT,
00yJeHIE Ha OCHOBE OITBITA

IIpopaboTKa 1 IOBTOPEHHE
JICKIIMOHHOTO MaTepHaa

[omyuenwne, |/lexyuonnas mema 4. [ucneprannonssle u|JIeKnus ¢ UCIIONB30BaHUEM

cTaOuiu3aIysl |KOHICHCAIIMOHHBIC METO/IbI MOJIyYCHHUSI | BUIEOMATEPUAIOB

W OYHCTKA JUCTIEPCHBIX CUCTeM. MeTOonpl CTa0MIn3aluu U

TUCTIEPCHBIX  |OYHCTKHU IUCHEPCHBIX CHCTEM.

CHUCTEM Jlabopamoproe 3anusamue 6. CIIOBAPHEIH IUKTAHT,
ITOJIYYEHHE JIMOPOBHbIX o6yHdeHue Ha OCHOBE OTIBITA,
KOJJIOMAHBIX PACTBOPOB MHCEMEHHAS
BJIMSHUE KOHLIEHTPALIMK caMoCTOATETbHA paboTa
Jlabopamoproe 3anamue 1.

BJIMAIHWUE KOHUEHTPALIMA

PEAT'MPYIOIINX BEIIECTB HA ITPOLIECC

OBPA30BAHUMA KOJUIOUHBIX

PACTBOPOB

Jlabopamoproe 3anuamue 8.

[NOJIYYEHUE TUJIPOD®UIIBHBIX 30JIEM 1

X CBOVICTBA

Jlabopamoproe 3anuamue 9.

MTOJIYUYEHUE U CBOMICTBA DMVYJIbCUI  ([IpopaGoTka u moBTopenue
Camocmosmenvhas paboma JICKIHOHHOI'O MaTepHraja

MonexynsipHo- |Jlekyuonnas mema 5. OcHOBHasI XapaKTepucTuka |JIeKIus-1TucKyCcCcrst

KHHETHYECKHE |MOJIEKYISIPHO-KHHETHYECKUX CBOICTB

CBONCTBa JIACIIEPCHBIX CUCTEM

nuctiepcHelx  |Jlabopamopnoe 3ausmue 10.

CUCTEM MOJIEKYJIAIPHO-KMHETUYECKHE CJIOBAPHBIi{ INKTAHT,
CBOUCTBA AUCIIEPCHBIX CUCTEM pelleHue 3a1a4
Camocmosamenvhas paboma TTpopaboTka 1 OBTOPEHHE

JIEKITMOHHOTO MaTepuaia

Ontnueckue |Jlekyuonnas mema. OOmas xapakrepuctuka|Jlexus-nuckyccus

CBOMCTBa ONTUYECKUX CBONCTB JINCTIEPCHBIX CUCTEM

TUCTIepCHBIX  |Jlabopamopnoe 3anusmue 11.

CHUCTEM. OIITUYECKUE CBOMCTBA JIMCITIEPCHBIX CIIOBAPHEI IUKTAHT,
CUCTEM pereHue 3a1a4q
Camocmosamenvhas paboma I[IpopaboTKa U IOBTOPEHHE

JIEKIIMOHHOTO MaTepuasa

OnexTpokuHeT |/lekyuonnas mema 6. DiekTpokuHEeTHYecKue|JIeKius ¢ UCrmoib30BaHuEM

UYECKUE SIBJICHUSI B JUCTIEPCHBIX CUCTEMAaX: | BUACOMATEPUATIOB

CBOICTBA aseKTpoopes,  AMEKTPOOCMOC,  MOTCHIIUATIBI

JUCIIEPCHBIX  |CENMMEHTALUU U IPOTEKAHUS.

CUCTEM Jlexyuonnas mema 7. MunennooOpa3oBaHuEe B
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JIUCTIEPCHBIX CHCTEMaX, CTPOCHUE MHUIICILTEI.
Jlabopamopnoe 3anamue 12.
SJIEKTPOKMHETUYECKUE CBOVICTBA
JUCITEPCHBIX CUCTEM

CamocmoamenvHas pa60ma

CJIOBApHBIN AUKTAHT,
pelieHye 3aaa4

IIpopaboTKa 1 IOBTOPEHHE
JICKITMOHHOTO MaTepuaia

8 |YcroituuBocts (Jlexyuonnas  mema 8.  ArperatuBHas  u|JleKuus-IUCKYyCCHS
TUCTIEPCHBIX  |CeMMEHTAIIMOHHAs] YCTONYHBOCTDh TUCTIEPCHBIX
CUCTEM cucteM. [Iporneccsl, HapyIaroye arperaTuBHyIO

YCTOMYHMBOCTB: KOATYJISIMS, KOAIECLEHIIHS.

Jlabopamopnoe 3ansmue 13. CJI0BapHbI AMKTAHT,

KOAT'YJISIUA. OITPEJEJIEHUE ITOPOTI'A 00yHUeHNe Ha OCHOBE OIIBITA,

KOAT'VJIALWUA 30JI THAPOKCUOA rpadHYeCKuil AMKTAHT

JKEJIE3A (III) BU3YAJIbBHBIM METOIOM

Camocmosamenvras paboma TIpopaGoTka i OBTOpEHE
JIEKITMOHHOTO MaTepuaia

9 |Komnounnas |J/lexyuonnas mema 9. OCOOCHHOCTH CTpOeHUs H|JICKIUA-TUCKYCCHS
XUMUS cBoiicTBa Mosiekysn BMC.

BBICOKOMOIJIEKY CamocmoamenvHas pa6oma Hpopa60TKa H IIOBTOPCHHE
JIIPHBIX JIEKIIMOHHOTO MaTepuaia
COETMHEHUN

(BMC)

10 [Ocobennoctu |Jlexyuonnas mema 11. Cucrembl ¢ XUIKOH|JIEKIHS ¢ MCITONIB30BAaHUEM
OTJENBHBIX JUCTIEPCHON Cpeloi: CYCIeH3UM M 30JIM, MacThl, |BHUIeOMaTepranoB
MpecTaBUTeNe [IMynbcur, MeHbl. CHCTeMBl C Tra3000pa3Hoii
U TUCHEPCHBIX |IUCIIEPCUOHHOMN CPeIoi.
cUCTEM Jlabopamoproe 3anamue 14.

OCOBEHHOCTHU OTJEJIbHbBIX CIOBapHBIit MKTAHT,

IMPEACTABUTEJIEN JUCITEPCHBIX pelenye 3aa4

CUCTEM

Camocmosmenvras paboma TpopaGoTka 1 MOBTOpEHHE
JIEKIIMOHHOTO MaTepuaia

11 |Kommounnwie |J/lexyuonnas mema 12. OcobenHoctn  H|JIeKIMs C UCIIONIB30BAHUEM
MTOBEPXHOCTHO |Kiaccudukamms KOJITOUTHBIX ITAB.|Buneomarepuanon
-aKTUBHBIC [Mpumenenue koouansix [IAB B HedTerazoBom
BEIIECTBA niene
(ITAB) Jlabopamoproe 3ansamue 15. CIIOBAPHEI IUKTAHT,

KOJIUIONAHBIE ITOBEPXHOCTHO-
AKTHUBHBIE BEHIECTBA (ITAB)

Camocmosmenvhas pa60ma

pPEeIICHUC 3a/1a4

[IpopaboTka 1 HOBTOpEHUE
JICKIIMOHHOT'O MaTepHaa

7 OuneHouyHble cpeacTBa (MaTepuaibl) AJS TEKYIIEro KOHTPOJS YCIeBaeMOCTH,

HpOMe)KyTO‘IHOﬁ aTTreCcTalumn 06yqa10umxcs1 Mo JTMCHMIIJIMHE

IIpuMepsI C10BApPHOIr0 AUKTAHTA

Tema 1 «M3YUYEHHUE AJICOPBLIMU YKCYCHOM KMCJIOThI HA TTOBEPXHOCTH
VYTJIS9 B 3ABUCUMOCTH OT KOHLIEHTPALMU ITPH TTIOCTOSIHHOM TEMITEPATYPE»

OCHOBHEBIE

TCPMUHBI W TIOHATHUA: aI[COp6CHT,

TCIIJIOTa CMa4YMBaHUA.
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ancopOTUB, ancopOmus, H30TEepMa
afcopOLuy, TOBEPXHOCTHOE HATSHKEHHE, MPABWIO YpaBHHBAaHHS TMOJsIpHOCTH PebOunpaepa,




Tema 2 «U3BUPATEJIBHOCTb AJCOPBIIMN. BJIMSHUE
PACTBOPUTEJISI HA AJICOPBLIIO»

OCHOBHBIC TEPMHHBI M TIOHSTHS: aJCOPOCHT TOJSAPHBIA W AaloJSIPHBIA, aacopOCHTHI
crenuduuHple, aaCcOpOTUB, afcopOIMs u3OMpaTenabHas, ajacopOIUs HOHHAs, aacopOuus
oOMeHHas, aAcopOIMs SKBUBAJEHTHAs, JHUOTponHbIe psabl (wmm  psabl  ['odwmeiicTepa),
CCJICKTHBHOCTD aIcOpOeHTA, SI00TPONHBIN psix Tparie.

IIpuMepsI TeCTOBBIX 3a1aHUI
Tema «MI3YUEHHUE AJICOPBLIMU YKCYCHOM KMCJIOTBHI HA TIOBEPXHOCTU
YIJIS1 B 3ABUCMMOCTU OT KOHIIEHTPALIMH ITPU [TOCTOSIHHOM TEMITEPATYPE»
1. AncopOunonHas cniocoOHOCTh 3aBUCHT OT:
a) MPUPOJBI PACTBOPHUTENS
0) mpupoasl acopOeHTa U afcOpOTUBA,
B) TeMIlepaTyphl U KOHIICHTPAIUH
r) ato+s
2. BriGepuTe npaBuiIbHOE YTBEPKICHHE!

A. YeMm xyxke ancopOupyercs pacTBOPUTEIb Ha aJCOPOCHTE, TeM Jydiie Oyaer

aIlCOD6I/IDOBaTI)C$I PaCcTBOPCHHOC BEIUICCTBO.

Bb. Uem 6oJibllle TOBEPXHOCTHOE HATSXKEHHUE caMOM cpefibl (PaCTBOPHUTENS), TEM MEHBIIIE
MOJIEKYJIBLI PACTBOPHUTEIS CIOCOOHBI K aACcOpPOLMM Ha TBEPAOM Tea€ M TEM JIVYIIE Ha HEM
ajgcopbupyercs pacrsopeHHoe Beniectso (ITAB).

a) BepHo Tonmbko A
6) Bepno tonapko b
B) Bepuo Aub

r) A u b HeBepHO

3. Beibepure npaBMILHOE VIBEDKICHUE:

A. Ecii B3TBIH pacTBOPUTENS INIOX0 CMAYHMBACT TBEPAYIO HOBEPXHOCThL aJICOPOCHTA, TO

a/1copO1Msl PACTBOPEHHOI'0 BEIIECTBA U3 TAKOTO PACTBOPUTENS Oy/IeT BeIUKa.
b. HenonspHble ajncopOEHThbl, Kak MpaBUJIO, JIyYIIEe aJcOpPOUPYIOT TMOJSIpHbIE
aJICOpOTUBBI, a MOJISIPHBIE aJICOPOEHTHI — HEMOJISIPHBIE aJICOPOTUBBIL.
a) Bepno Tonpko A
6) Bepno tonsko b
B) Bepuo Aub
r) A u b HeBepHO

4. BeiOepuTe NpaBMIILHOE VIBEDKICHUE:

A. Yem Ooibllle  pa3HOCTh HOJSIPHOCTEN MEKIY PACTBOPHUMBIM _BELIECTBOM U
pAaCTBOPUTENIEM, @, CIEIOBATEIbHO, MEHBIIIE PACTBOPUMOCTE BEIIECTBA, TEM JIYYIIE OHO OyaeT
aJIcopOUpPOBATELCSL.

Bb. YUeM ay4iiie paCTBOPHUTEIL PACTBOPIET aICOPOTHB, TEM XYKE B OTOM Ccpelie MPOTEKAET

ero ajicoponus.

a) BepHo Tonmpko A
6) Bepno Tonsko b
B) Bepuo Aub

r) A u b HeBepHo

5. BLI6€DI/ITC pPaBUJIbHOE YTBEPIKJICHUC:
A. C yBeIMYCHUEM TEMIIEPATYPHI az[cop6u14;1 H3 pacTBOpa YBCJINYHNBACTCA.
b. C yBenndeHrneM MOISIPHON MAaCChI CIIOCOOHOCTD aI[COD6I/IDOBaTBC}I YMCHBIIACTCA.
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a) Bepno Tonpko A
0) BepHno Tonpko b
B) BeproAub

r) A u b HeepHO

Tema 2 «MU3BUPATEJIBHOCTH AJJCOPBLIMU. BIIMSAHUE PACTBOPUTEJISA HA
AJICOPBLIIO»

1. BeiOepuTe IpaBUIIbHOE YTBEPIKICHHE:

A. AncopO1us 3aBUCHUT HE TOJIBKO OT MPUPOILI MOTJIOTUTEIIS, HO U OT MPUPOBI MOTJIONIAEMOT0
BEIIIECTRA.

b. KaTnoHbI TSXKEIbIX METAJIOB aJICOPOUPYIOTCS XYKE, YeM KaTHOHBI TAaKOW K€ BaJICHTHOCTHU
JIETKMX METAJLJIOB.

a) Bepno Tonpko A

6) Bepno tonsko b

B) Bepuo Aub

r) A u b HEBepHO

2. ATIOMOCHJIMKATBI U YIOJIb SBJISIOTCS COOTBETCTBEHHO:

a) TOJISIPHBIM W TIOJIAPHBIM aJICOPOCHTaAMHU

0) HENOJSPHBIM U HEMOJIIPHBIM a1cOpOEHTaMU

B) TOJISIPHBIM U HEMOJIAPHBIM a/ICOPOCHTaAMH

I') HENOJSPHBIM U MOJSIPHBIM aJIcCOPOEHTaMuU

3. BeiOepuTe IpaBUIILHOE YTBEPIKICHHE:!

A. CornacHo nepBoro mnpasmia, chopmyiaupoBanHoro K.dagucom, P. ITanerom u H.IL
ITeckOBBIM, Ha TBEpJOi ITOBEPXHOCTH aJICOPOCHTA MPEMMYIIECTBEHHO aJCOPOUPYIOTCS HOHBI,
BXOJISIIIIAE B COCTaB ajcOpOCHTa, WM HMMEIOMHKE OOMIYI0 ¢ JAHHOW MOBEPXHOCTHIO aTOMHYIO
CPYOOUPOBKY.

b. CornacHo BTOporo mpasuia, cdopmymupoBanHoro K.dDasucom, ®. ITanerom u H.IL
ITecKOBBIM, MHKPOYYACTKH ITOBEPXHOCTH _aiacopOeHTa, HECYIIHME ONPEACACHHBIA 3apsij,
aJICOPOUPYIOT MMPOTUBOIOJIOKHO 3apSHKCHHBIC MOHBI AJICKTPOJINTA.

a) Bepno Tonpko A

6) Bepno tonsko b

B) BeppoAub

r) A u b HeBepHO

4. BeibepuTe npaBUIbHYIO 3aMKMCh JIMOTPOITHOTO Psijia;

a) Li* >Na*™ >K*>Rb* >Cs™

6) Mg** > Ca®** > Sr** > Ba**

B) Lit <Na®™ <K*<Rb* <C(Cs™

r) Br- <Cl”"<OH™ <I” <CNS~

KoHTpoJibHbIE BONPOCHI M 3aaHUA U1 IPOBEACHUSA TEKYIIEro KOHTPOJIsA

1. PactBopsl. Teopust pactBopoB, poib yuenus .M. MenaeneeBa. CriocoObl BIpaKeHUS
KOHLEHTpaluu pacTBOpoB. Kak MPUTroTOBUTH OJJHOHOPMAJIBHBIM PACTBOP XJIOPUCTOTO KAJIbIUSA?
JlenMOonspHbIN pacTBOpP CEPHOM KUCIOTHI?

2. WneanpHble pacTBOPHI JKUIKOCTEH B JKUAKOCTAX. 3akoH Paynsa. ['paduueckas
3aBHCUMOCTH OOIIEr0 M MaplUUaIbHBIX JaBlIEHUs OT cocTaBa cMecd. OTKIOHEHHS OT 3aKOHa
Payns, npuyuuHeI.

3. JlaiiTe aHANM3 IMarpamMMm: COCTaB — JAaBJIEHUE Iapa U COCTAB — TEMIIEPATypa KUIICHMUS.
ChopmynupyiiTe nmepBoiii 3akoH KoHOBasoBa U MOKaXUTE Ha M300pakeHHONW Bamm muarpamme,
YTO Tap, MO CPAaBHEHUIO C KUAKOCTHIO, oOoraieH 0oJiee JeTy4YuM KOMIIOHEHTOM. PaccMmoTpute
IIPUMEHEHNE IPABUJIA pbluara K narpaMMe COCTaB — JIaBJIEHUE I1apa.
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4. WN300pa3ute auarpaMmy COCTOSHHSI HEOTPaHHMYCHHO CMEIIUBAIOIINXCSI
JKUJKOCTEH, UMEIONIMX MaKCUMYM WJIM MUHMMYM Ha KpHBOH TemmiepaTyp kunenus. HazoBure
JUHUY ¥ TIOJISI, UMEFoIIecs Ha auarpamme. Jlaitte popMynupoBKy BToporo 3akoHa KoHoBamosa.
Uro Ha3piBaeTcs a3uoTpomHoi cmechio? Iloyemy azeorponm He MoOXKeT OBbITH paszfelieH
OOBIYHBIMH METO/IAMU MEPETOHKU?

5. TlpuBeaute TeopeTHYecKoe OOOCHOBAaHWE TPHUHIMIA MPOCTOM M (DpaKIIMOHHOU
neperoHku. PexktudukanuonHas kosoHHa. [IpiMeHeHHe NeperoHKd B TEXHOJIOTHU ITOTYyYeHHs
JleKapoTa.

6. IloHwxkeHne naBiieHUs Iapa HaJ pPAacTBOPAMM HEJETYYMX BELIECTB. 3akoH Payns.
[TpuBeauTe rpaduuecKyro 3aBUCHUMOCTh YIMPYTOCTH Iapa PacTBOPUTENS OT TEMIIEpaTyphbl Hal
YUCTBIM PACTBOPUTEIIEM M PACTBOPOM, M IMOKAXKHUTE, HA HEW KAKHUE CJIEICTBHUS BBITEKAIOT OT
3akoHa Paynsa. Kakue pacTBOpbI HOAUUHSIOTCS 3aKOHY Pays?

7. Tlouemy pacTBOp KHIUT TMpud Oojiee BBICOKOH TeMIiepaType, YeM YHCTHIN
pactBoputenb? KakoB dusnueckuii cmpica 30yimnockonuyeckord mnoctosaHon? [IpuBenute
YpaBHEHHUE, I103BOJISAOIIIEE paccuuTaTh 30YITHOCKOTTNYECKYIO IIOCTOSIHHYIO.
O0yIMOCKONNYECKUI METO/1 ONPEIENIEHUS MOJIIPHOW MacChl PACTBOPEHHOI'O BEIIECTBA.

8. Ilokaxure (rpaduueckn), 4To pacTBOp 3amep3aeT Mpu Ooee HU3KOM TeMIepaTtype,
YyeM 4ucThIi pacTBopuTenb. KakoBa 3aBucumocts T3aM., oT koHueHTpauun? Kakos ¢puznueckuit
CMBICJI KPHOCKOIIMYECKOW IOCTOSIHHOM, Kak ee paccunutarb? Kpuockonuueckuii MeTon
ONpeIeTICHUs] MOJIEKYJIIPHOM Macchl paCTBOPEHHOTO BEUIECTBA.

9. Uto Ha3pIBaeTCs OCMOTUMYECKHUM JIaBJIICHHEM, KaK €ro MOXHO HM3MEPUTh U KaKuUM
3aKOHOMEPHOCTSIM OHO TMOJYHMHSETCS B pa30aBIIGHHBIX PACTBOPAaX HEIJIEKTPOIUTOB U
3JIEKTPOJUTOB?

10. IlpuBeaute aHanmu3 JAMAarpaMMbl COCTOSIHUSL OIPAaHMYEHHO CMEIIMBAIOIIMXCS
JKUJIKOCTEN C BEPXHEW KPUTHUYECKOM TemmepaTypor pacTBopeHus. Kak ompenensercs cocras
paBHOBecHBIX a3 mo nuarpamme? IlpuBemute npyrue THMBI JHAarpaMM OTPAHUYCHHO
PacTBOPUMBIX KUIAKOCTEM.

11. JlaiiTe aHanu3 nuarpaMMbl ¢ HMO)KHEH KPUTHUYECKON TEMIIEpaTypod pacTBOPEHUS.
VYkaxkuTe, Kakue MoJisi UMeroTcsl Ha nuarpamme? Kak ompejaensieTcsi cocTaB paBHOBECHBIX (az?
Kak paccunraTh yucio creneHeit cBOOOIbI 1715l TETEPOreHHOM U TOMOT'eHHOM o0nacTeil.

12. ChopmynupyiiTe 3aKOH pacmnpeAeNeHUuss U PacCMOTPUTE MPHUYUHBI OTKIOHEHHS OT
Hero. Koadduuuent pacnpeneneHus, €ro mNpakTHUYECKOE TMPUMEHEHHE B TEXHOJOTUU
IPUTOTOBJICHUSI SKCTPAKTOB.

13. B yem 3akitouaercs MpoIecc SKCTparupoBaHus, ero TeopeTndeckas ocHoBa? Kakum
TpeOOBaHUSAM JIOJKEH YIOBIETBOPATh AKCTparupyrouuii pacrBoputens? Kak cienyer Bectu
MPOLIECC OJKCTPArMpoBaHUs, UYTOOBI JOCTUTHYTH IMOJHOTHI M3BIEUYEHUS HKCTPATUPYIOIIEro
BelecTBa? BriBenuTe ypaBHEHHE ISl IPOIIecca OJTHOKPATHON U TPOOHON IKCTPAKIIHIA.

14. mpoBoanuku 1-ro u 2-ro pona. [Ipusenure npumepsl. [laiite o0bsicCHEHHEe MEXaHH3Ma
IIepeHoca JIEKTPUUECKOT0 TOKA B paCTBOpax AIEKTPOJIUTOB.

15. DnekTponpoBOJAHOCTh PACTBOPOB JJIEKTPOJIUTOB. YAENbHas T SKBHUBAJICHTHAS

AJIEKTPONPOBOJHOCTb.  PaccMoTpuTre — mpocreiliiee  yCTpOMCTBO ISl M3MEPEHUs
AJIEKTPOIPOBOJHOCTH.
16. OnekTpryeckass  JUCCOIMAlMs  HEBOAHBIX  pPacTBOPOB. OcoOenHoctu

AIIEKTPONPOBOIHOCTH B 3THX PACTBOpPAX.
17. Kak ycrpoeH nsnektpon BToporo poxpa? IlpuBectm mnpumepsnl. Ilokasars, uTO
AIIEKTPOABI BTOPOTO poJia 00paTUMbl OTHOCUTEIBHO KaTHOHA U aHHMOHA OJTHOBPEMEHHO.
18. Kak ycTpoeH cTaHIapTHBIA BOAOPOAHBIA 3yekTpoa? UYeMmy paBeH NOTEHIMAI
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CTAaHJAPTHOTO BOJOPOJHOIO »3JjeKTpona? UTo Ha3bpIBaeTCsi  CTaHJAPTHBIM  MOTEHIIMAIOM
JIAHHOTO 3JIEKTPO/Ia MO BOJOPOAHOM mikane? Hanuiure, Kakyro Lenb Ha0 COCTaBUTh JJIsl TOTO,
yTOOBI W3MEPHUTHh CTAaHAAPTHBIN MOTEHIMAT O BOJOPOJY: a) IIMHKa, 0) CBWHIIA, B) cepedpa?
KakoBbl HENOCTAaTKM CTAaHIAPTHOIO BOJOPOJHOIO JJIEKTPOJA, KaK 3JIEKTpoAa CpaBHEHUS?
Kakumu anexkTpogamu 0ObIYHO TOJB3YIOTCS B KAUECTBE JIEKTPOIAOB CPaBHEHUS?

19. Kakue 371eKTpoabsl OTHOCATCS K OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIM 3JIEKTpOAaM?
[IpuBenuTe npuMepsl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX 3JIEKTPo10B. Hanumure BeipaxeHue
JUIs TIOTEHIIMAJIOB, MPUBEACHHBIX BamMu OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX 3JEKTpoAOB. OT
4ero 3aBUCHT, B 00IIEM cllydae, MOTEHITUA OKUCIIUTEIbHO-BOCCTAHOBUTEIBHOTO JIEKTpoIa?

20. Turbl OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX CUCTEM. OKUCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE  MOTEHUMANbI M 3JIEKTpoAbl.  CTaHAAPTHBIA  OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIN NOTeHIHAN. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CUCTEMBI 1 1 2 rpymi.

21. Kakue rajbBaHMYECKHE 3JIEMEHTHl HA3bIBAIOTCA XUMHUUYECKMMH? 3a CYET Yero
MOJIy4aeTCsl 3JIEKTPUYECKash SHEpPIrus B TallbBaHMYECKOM anemeHTe? Hamumure ypaBHeHUE
peakiuu, TMPOTEKAINMA B paboTalolmeM TrajdbBaHUYECKOM dyeMmeHTe Jlanmdnsa-SAkoowu.
Hanummre ypaBHEHUE 3JIEKTPOIHBIX MPOIIECCOB B TOM € ayeMeHTe. Kak CBsi3aHbl MEXIy
co0OM DIEKTPOJABIDKYIIAs CHJIa TaJbBAHMYECKOTO JJIEMEHTAa M 3HAYCHHE TMOTCHIIHAJIOB
AJIEKTPOJIOB, BXOSIIUX B €r0 COCTaB?

22. Kak cBs3anbl Mexay coOoil u3MeHeHue sHepruu [ub0ca B TOKoOOpaszyrolieM
npouecce u anekrpoaBwkymas cuwia (3C) cooTBETCTBYIOUIETO ralbBaHUYECKOTO 3JIeMEHTa?
Kak cBsi3anbl Mexk1y cOO0M KOHCTaHTa XMMHYECKOTO PAaBHOBECHS TOKOOOPa3yoIlero mpoiecca
1 DJIC raapBaHUYECKOTO dJIeMeHTa?

23. Kakue »snemeHThl  Ha3bpIBalOTCSd  KOHIEHTpanuoHHbIMU?  Kakume  Turmbl
KOHIICHTPAIlMOHHBIX AyieMeHTOB Brl 3Haete? IlpuBeaute mpumepsl. 3a CUeT 4Yero moyiydaeTcs
ANIEKTPUYECKAsE DSHEPrusi B KOHLEHTPAIMOHHBIX »djeMeHTax? Hamwumure ypaBHeHue s
AJIEKTPOJIBIKYIICH CHIIBI KOHIIEHTPAIMOHHOTO 3JIEMEHTA.

24. [loueMy, uzMepsis nekTpuyecKyto Benrnunny — J/1C ranbBaHMUECKOro 3JIE€MEHTA, HE
MOXXEM CYIUTh O KOHLEHTpaluuud HOHOB Bojopoaa B pactBope? Kakue wuHHAMKATOpHBIE
BOJIOpOJHBIE AyekTpoabl Bei 3naere? IlpuBectu mpumepbl. Kakum OCHOBHBIM TpeOOBaHUEM
JIOJIKEH yIOBIIETBOPSITh UHANKATOPHBIA BOJOPOAHBIN 31EKTPOa?

25. Kak gomkHa OBITH COCTaBJI€HA rallbBaHMUYECKas IENb A7 MOTEHIIMOMETPHUECKOTO
u3mepenus pH pacteopa?

26. CymHOCTh  TOTEHIIMOMETPUUECKOTO  THUTpOBaHMs. B Kakux  ciydasx
MOTEHIIMOMETPUUECKOE TUTPOBAHUE UMEET MPEUMYIIECTBA MEepPe]l TUTPOBAHUEM O MPUMEHEHUHU
[BETHBIX MHAUKATOpoB? Kakwue >7meKTpoabsl HYXKHBI ISl MOTEHIIMOMETPHYECKOTO THUTPOBAHUS
pacTBOpa KUCIOTHI WIIM OCHOBaHUA? [{aTh pa3BepHyThI OTBET, HATMCATh TFAIbBAHUYECKYIO LEMb.
[Tpumenenue B hapmarium.

27. Kak 6yzner menatbes D/1C raapBaHMUYECKOTO 2JIEMEHTA, COCTOSIIETO U3 BOJOPOJHOTO
WHJIUKATOPHOTO 3JIEKTPOJa M JIJIEKTPOJA CPaBHEHHMs, MO Mepe HEeWTpalh3aluu pacTBoOpa, B
KOTOPOM HaxOJHUTCS MHIUKATOPHBIN 3iekTpoa? Kak onpenensercs moJIoKeHHEe SKBUBAJTICHTHOU
TOYKHM THTPOBAHUS TI0 KPUBBIM TOTCHIIMOMETpUYECKOro THUTpoBanus? Kakue mpubopsl
WCIIOJIB3YIOTCSI TIPU TIOTEHIIMOMETPUYECKOM TUTpoBaHUU? UTO OHU cOOOM MPEICTaBISIOT U IO
KaKo# cxeme paboTaroT.

28. Hapucyiite u 00BsICHUTE X0/ KPUBOM MOTEHIIMOMETPUYECKOT0o TUTpoBaHus. [louemy
BOJIM3U TOYKM SKBHBAJICHTHOCTH MPOUCXOTUT PE3KOEC M3MEHEHHE HMHIUKATOPHOTO JJIEKTPOAa,
MOTPYKEHHOTO B TUTPYyeMblid pacTBop? OT Kakux (aKkTOpOB 3aBUCUT BIMSHHE CKauka IMPH
MOTEHIIUOMETPUUECKOM TUTPOBAHUN?
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29. B uem 3akimo4aeTcss MPHUHLUMI BBIOOpAa HMHIUKATOPHBIX AJIEKTPOIOB  JUIs
MOTEHLIMOMETPUYECKOT0 TUTpoBaHusA? Kakue 37€KTpoAsl MOXHO HCIOJIb30BaTh B KadyeCTBE
WHJUKATOPHBIX IPU MOTEHIHOMETPUYECKOM TUTPOBAHUH KUCIIOT U OCHOBAHMI?

30. CBobomHasi TOBEPXHOCTHAs SHEPIHUs U IOBEPXHOCTHOE HATSXKEHHUE, (PAKTOPHI,
BIIMSIOIINE HA IOBEPXHOCTHOE HATsHKEHUE. MeTo1bl N3MEpEHNs MIOBEPXHOCTHOIO HATSKEHUS.

31.IToBepXHOCTHAsT aKTHBHOCTh, €€ (pu3nueckuii cMbicit. OnpeneneHrne MOBEPXHOCTHOM
aktuBHocTH. [IpaBuno Jlroxno-Tpaybe, rpanuiel ero mnpuMeHeHus. lIpuBenuTe HECKOJIBKO
TOMOJIOTHYECKUX PSIOB, U KOTOPBIX COOJIIOIAeTCs IPABUIIO.

32.IIpuBenute TpaduK, MOKA3HIBAIOIINN 3aBUCUMOCTh a/ICOPOLIMU Tra3a TBEPIBIM TEIOM
OT JaBJICHUs, U NpoaHanu3upyite ero. [IpuBeaute ypaBHEHHUs, BBIpAXKAIOIIUE 3aBHUCHUMOCTb
azcopOLuU OT JaBJICHHUS.

33.MouekyispHas ajcopOIusi U3 pacTBOPOB. Teoprs MOHOMOJEKYJISIPHOW aacopOmuu
JlenrMiopa 1 TeOpHUs MOJIUMOJIEKYIISIPHON a/IcOpOIuH.

34. AncopOumoHHOe ypaBHeHHE JIeHrMiopa, €ro aHajau3, YCJIOBHS TPUMCHCHHSI.
VpaBuenue @pelinpnuxa. [Iokaxure, €CTb 1M CBA3b MEXKAY 3JIEKTPUYECKUM YpaBHEHUEM
Opelinunxa u ypaBHeHueM Jlenrmiopa?

35.B dYeM COCTOHMT CYIOIHOCTh TpaduyecKkoro MeToia OnpeAeNieHHs KOHCTAaHT B
ypaBHeHuu OpeitHauxa u B ypaBHeHUH JIeHrMiopa? OuU3ndecKuil CMbICI TUX KOHCTAHT.

36.AncopOuus 31exTponuToB. OO0bIcHUTE HA MPUOOpax MPaBUIO aICOPOIMU MOHOB Ha
kpuctaie (npaBuwio [lanera-dasnca-IleckoBa). BiusiHre BaJleHTHOCTH U paJilyca HOHOB Ha UX
a7cOpOLIMOHHYIO CITOCOOHOCTb.

37. Uro takoe oOmeHHas ancopOuusa? B dYem 3akirouaeTcss ee IPaKTHUECKOe
npuMeHeHrne? KaTHOHUTBI 1 aHUOHUTBI, UX JIEHCTBHE.

38. Ha uem ocHoBaHa xpomarorpadus? Buasr xpomaTorpadpumn.

39. Tunmpoduneubie w THAPODYOOHBIE ancopOeHThl. KpacHbBIi yrom cMaduBaHUs.
Ancopoumst [TAB u3 pactBopoB Ha TuApoGOOHBIX U THAPOPHILHBIX afcopOeHTax. Biusaue
IIPUPOJIbI PACTBOPUTEIS U acOpPOEHTA.

40. OxapakrepusyiWTe NpeaIMET KOJUIOMOHOM XHMMHH, €€ 3HadeHue. Paccmorpure
OCHOBHBIC TMOHATHS KOJUTOMTHON XMMHUU: JAUCIEPCHAsl CUCTeMa, JAucrepcHas (aza, AucrepcHas
cpena. IlpuBenure mnpuMepsl OUCHEPCHBIX CHUCTEM M yKaXkWT€, YTO B HHUX SABIAETCA
JMCTIEPCUOHHOM cpeloi u nucnepcHon ¢a3oi.

41. PaccmoTpuTte KJacCU(UKALNIO TUCHEPCHBIX CUCTEM: IO CTENEHU AMCIIEPCHOCTH, 110
arperaTHOMy COCTOSIHUIO JHCIepcHOM (a3l JAMCIEPCHOHHOM cpeapl, Mo MexdasHoMy
B3aUMOJICCTBUIO MEXK/y YaCTUIIAMH UcTiepcHOM ¢a3bl. [IpuBeauTe mpumepsl.

42. IlpuBenute OCHOBHBIE MPHU3HAKU KOJUIOMJHBIX CHUCTEM M YKaXUTE OTIMYUS
KOJIJIOUJHBIX PACTBOPOB OT UCTUHHBIX U IPyOOJUCIIEPCHBIX CHCTEM.

43. Onuimure noaydyeHUe KOJUIOUIHBIX CUCTEM METOJaMU aucnepruposanus. [Ipusennre
npuMepsl. PaccMoTpuTe YCTPONWCTBO MapOBOM U KOJIJIOMIHON MEIbHULL.

44. OnumuTe NOJy4YeHHE KOJUIOMTHBIX CHCTEM METOJOM KOHJEHcaluu ((pusnyueckas,
xumuueckas). [IpuBenure npumepsl.

45. paccMOTpUTE MOJTY4YEHHE KOJUIOMJIHBIX CHCTEM MeToJIoM mnenTu3auuu. [Ipusenute
PUMEpBHL.

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

47. KakoBa npuposia OpoyHOBCKOT'O JIBHXKEHUs AUCHepcHBIX yacTull? Kakoil BennunHoi
XapaKTepU3yeTcss NHTEHCUBHOCTh OpOyHOBCKOTO BHxkeHHA? Kakas cBsi3b MexXy OpOYHOBCKUM
IBUXKEHHEM U quddy3ueit?
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48. B uwem 3akmouaercs sBieHue auddysum B KowtomaHBIX cucremax? Yto
takoe Kodp¢unuent aupdysun, Kak MOXKHO ero onpeAenuTb? OOBIACHUTE NPAKTHYECKOE
3HaueHune kodpdurmenta nuddy3un s XapaKTEPUCTUKU KOJUIOUIHBIX CUCTEM.

49. OxapakTepu3yiHTe OCMOTHYECKOE JaBJIECHHWE B KOJUIOMIHBIX cucTemax. OOBscHUTE,
MOYEMY OHO JUISl HUX HAJIO.

50. MexaHu3M BO3HUKHOBEHUS 3JEKTPUUYECKOTO 3apsiia KOJUIOMAHBIX YaCTHIl. YKaKUTE
0COOEHHOCTH U MPUBEANUTE KIIACCH(PUKALNIO KOJUIOUIHBIX MTOBEPXHOCTHO — aKTUBHBIX BEIIECTB
(ITAB). mpuBeauTe npuMepbl aHUOH — KATUOHAKTUBHBIX KOJuTouAHbIX [TAB.

51. OObsicHUTE MeXaHHM3M MoroUlero JaeicTBus koutouaHbix ITAB. uro Takoe
coroounm3anus?

Uro Takoe KpuTHYecKasi KOHIIEHTpAIHs MULIEIUI000pa3oBaHusl KOJUTOUAHbIX [TAB?

OxapakTepu3yiTe 3Ha4YE€HUE U PUMEHEHHE KOUTouIHbIX [TAB.

52 OxapakTepu3yiTe METOAbl OYMCTKH BOJbI OT MPUCYTCTBYIOLIMX B HEHM 3arpsi3HEHUUN
(koarymsimust,  uokymsanus,  QuibTpoBaHue,  yubTpadiIbTpanus, IHEHTPUPYTHPOBAHHE,
aacopOuus u ap.).

53. OcHOBHbIE 3aKOHOMEPHOCTH KOAryJsiuu IO0JA JAeHcTBHEM 3JjeKTpoauTos. llopor
KOAryJIsIliUHU.

54. dusnueckas Teopus yCTOMUUBOCTH U KOATYJISILIUU 30JI€H 3JIEKTPOIUTAMU.

55. OcoOble ciyyau Koaryjasiuu (uepeqoBaHHEe 30H YCTOHYMBOCTH, COBMECTHOE
NENCTBHUE JIEKTPOIUTOB, B3aUMHAs KOATYJISLINS).

56. Omynbcuu (kinaccu@uKanusi, CBOMCTBA, CIOCOOBI TMOJMYYEHHS] M pPa3pyIICHUs).
DOMyNbraTopbl, MEXaHU3M JIEHCTBUS.

57. Cycnensuu, mnopomkud. CBoHCTBa, IMOJNy4YeHHe, NpUMEHEHUE B (apmaruu.
Crabunmzanus cycnensuii [IAB.

58. Aspo3sonu u nensl. CBONCTBA, OJyYEHUE, pa3pyLICHUE, IPUMEHEHHE B (hapMaliui.

59. CTpyKTypHO-MEXaHHUYECKHUE CBOMCTBA JAUCIIEPCHBIX cUCTEM. Bs3kocTh. 3aBUCMMOCTh
BA3KOCTH KOJUIOMJHBIX CHUCTEM OT KOHUEHTpauuu JucnepcHol ¢asbl. Buckosumerpus.
CTpyKTypHpOBaHHBIE CUCTEMBI.

60. O6wsacaute mexanu3m pactBopenus BMC. Ilpusenute Teopun pactsopoB BMC.
[Tepeuncnure KommonHbIe MpU3HaKku pactBopos BMC.

61. Onummre ocobenHoctn Habyxanus BMC. Uto Takoe creneHb HaOyXaHUs, TEIUIOTa
HaOyxaHus, JaBjIeHue HaOyxaHus?

62. Kakumu MeToaMy MOXHO OTIpeAeNuTh MoNeKysipHyto Mmaccy BMC? Onumute 31
METO/IbI.

63. Kakue ¢akropsl BIMSIOT Ha YycToluMBOCTH pacTBopoB BMC? Paccmotpute
HapyllIeHUe ycToYnBocTy pactBopoB BMC.

64. OObscHuTe, yTo Takoe mnosumdnekTponuTsl? Kak Bnuser pH pactBopa Ha dopmy
MoJieKyn mnosuaniektpoiaura? Ha mpumepe MoJekynasl Oenka OOBSCHUTE, 4YTO Takoe
U302JICKTpUYEcKass TOYKa M Kak ee MOXHO onpeaenuts. Omnummre cBoiicTBa Oenka B
M303JIEKTPUYECKOM TOUKE.

65. CpaBHHTE CBOMCTBA reiei u ctyaHeil. PaccMoTpuTe BiIMsiHME pa3iMYHBIX (HAKTOPOB
Ha MPOIIeCC 3aCTyAHEBAHMUS.

66. Onumure 3ammTHOE AeiicTBue pactBopoB BMC. Uto sBnsieTcs Mepod 3alIUTHOIO
nevictBuda? [IpuBenure npumepsl MPUMEHEHHS KOJUIOWIHOM 3aIUTHI.

IIpuMepsI THIIOBBIX 32124
1. PaccumTaiiTe MOBEpXHOCTHOE HATSKEHHWE BOJHOTO PAcTBOPA MACISHOM KHCIOTHI C
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koHnentpanuei 0,1 kmons/m3 nipu Temneparype 273K. Koncrantsl ypaBHenus [IumkoBckoro:
a=12,6*%10-3; b=21,5; ITOBEPXHOCTHOE HATSKEHHUE BOJS MPHU YKAa3aHHOW TeMIepaType
cocrasisgeT 75,49*10-3 H/m.

2. Jln1g BOOHOTrO pacTBOpa MPONHMOHOBON KUCJIOTBHI ONPEIENIEHBI CIEAYIOUINE 3HAUYECHUs
KOHCTaHT ypaBHeHus LlIumkoBckoro npu temreparype 293K: a=12,8*10-3; b=7,16. Beraucnure
MOBEPXHOCTHOE HATSDKEHHE pacTBOpa C KoOHUeHTpamnued, paBHoil 0,1 kmomns/m3. Ilpu 3Toit
TEeMIIepaType MOBEPXHOCTHOE HATSHKEHUE BOBI cocTaBiseT 72,53*%10-3 H/m.

3. Ucnonw3yst koHcTanThl ypaBHeHus Ilumkosckoro: a=12,6%10-3; b=21,5, -
paccuuTaiiTe MOBEpPXHOCTHOE HATSHKEHHE BOJHOTO pacTBOpa MAcCisIHOW KHUCIOTHI MpU
temneparype 273K mis konuentpanuu 0,05 kmonb/M . [ToBepXHOCTHOE HATSKEHHE BOJBI MPHU
yKa3aHHOU Temmeparype cocrasiser 75,49*10-3 H/m.

4. Jlanbl KOHCTaHThl ypaBHeHUs [IIMIIKOBCKOro /s BOJHOIO pacTBOpa BaJlepHaHOBOM
KUCIOTHl mpu Temmepatrype 273K: a=14,72*10-3; b=10,4. Omnpenenute, npH Kakou
KOHIICHTPALlMM TIOBEPXHOCTHOE HATsDKEHHE pacTBopa OynmeTr coctaBmate ¢ = 52,1*%10-3 H/m,
€CJIM TIOBEPXHOCTHOE HATSKCHHME BOJS INMPH YKa3aHHOM Temrieparype cocrtasiser 75,49%10-3
H/m.

5. Jlng BOJHOTO pacTBOpa MACISIHOW KHCIIOTHI OMPEENICHbl CIEAYIOLUE KOHCTAHThI
ypaBHenust IllummkoBckoro mpu Temmeparype 273K: a=12,6%10-3; b=21,5. Beruucnute
MOBEPXHOCTHOE HATSKEHHE pacTBopa ¢ KoHieHtpaiueit, paHoid 0,01 xkmonb/m3. Ilpu 31o0it
TEMIIepaType NOBEPXHOCTHOE HATSHKEHHUE BOJIBI cocTaBisteT 72,53%10-3 H/m.

6. lis BOAHOTO pacTBOpa MPOMHIIOBOTO CIHUPTA OMPENETICHBI CIEAYIOIIUe 3HAYCHUS
KoHCTaHT ypaBHeHus LllumkoBckoro mpu temmeparype 293K: a=14,4*10-3; b=6,6. Beraucnure
MOBEPXHOCTHOE HATSDKEHHE pacTBOpa C KOHIeHTpainueil, paBHoit 1 kmonb/m3. Ilpu st1oit
TEMIIepaType MOBEPXHOCTHOE HATSHKEHHE BOJIBI paBHO 72,53%10-3 H/m.

7. Ucnionb3ys ypaBHeHHE JIeHrMIOpa, BBIYUCIUTE aACOPOLINIO MPOMMOHOBOM KUCIOTHI Ha
MOBEPXHOCTHU pa3jiesa BOAHBINA pacTBOp — Bo3yX npu Temmnepatype 293K u xonuenrparuu 0,1
KMOJIb/M3, €CITH U3BECTHBI KOHCTaHThI ypaBHeHus [lumkoBckoro: a=12,8*10-3; b=7,16.

8. Paccuuraiite afgcopO1uio BaJepruaHOBOW KHUCIOTHI Ha TPAHUIIE €€ BOJHOIO pacTBOpa ¢
Bo3ayxoMm mpu temneparype 353K u konnentpanuu 0,01 kMosib/M3 MO KOHCTaHTaM YpaBHEHHUSI
[Iumkosckoro: a=17,7*10-3; b=19,72.

9. Boeruucnure anmcopOumio a3oTa Ha IeoiauTe npu AaBiaeHuun P=2,8*102 Ila, ecnu
U3BECTHBI KOHCTAaHTHI ypaBHeHus Jlenrmropa: ; b=0,156*10-2.

10. Beruucnure aacopOIMIO YIIEKUCIOTO ra3a Ha aKTUBUPOBAHHOM YIJIe TIPU JaBJICHUU
5*102I1a, eciiv M3BECTHBI KOHCTAHTHI ypaBHeHHs JIeHrmropa: ; b=0,1%10-2.

11. Hcnone3ys ypaBHeHHMe Penes, cpaBHUTE HHTEHCHBHOCTb CBETOPACCESIHMS ABYX
AMYJIBCHUIl: IMYJIbCUH O€H30J1a B BOJIE M AIMYJIbCUM H-TIEHTaHa B Boje. [loka3arens mpenomiieHus
Oen3ona paseH 1,50; moka3zarenb MpeNOMIICHHs H-TIEHTaHa paBeH 1,36; Moka3atens
IpesIOMJIEHUs BOJIbI paBeH 1,33; paanyc yacTHI] U KOHLEHTpALUU 00euX dSMYJIbCUN OJTUHAKOBBI.

12. HUcnonb3ys ypaBHeHue Penes, onpenenure, Kak H3MEHUTCS WHTEHCUBHOCTH
paccestHHOro CBeTa, €CIIM JUCIEPCHYI0 CHCTEMY IOABEPrHYTh BO3/JEHUCTBHIO CBETA C JJIMHHOU
BOJIHBI A1=430HM u A2=680HM.

13. Boruncnute ko3pduument nuddy3un u cpeagHuN KBaJApaTHUHBINA CABUT 4YaCTHUIL
ruapo3ons ruapokcuna xenesa(lll), ecnu Bpemst nuddysun 10c, paauyc yactuil paBeH SOMKM,
BSI3KOCTB BOJIbI paBHa 1*10-3I1a*c, Temneparypa 200C.

14. Boruncnute koddduuuent muddysun u cpeaHud KBaJApaTUYHBINA CABUT YaCTHIL
TYMMUTYTa, €ciau paauyc yacTuil paBeH 0,212MkM, BA3KOCTh *kuakoctu paBHa 1,1*10-3I1a*c,
temneparypa 170C, Bpems auddyzun 60c.

15. Beruucnure koapdunnent aupdy3un U cpeHUN KBaAPaTUUHbIN CIBUT YaCTHUIL AbIMA
XJIOpHJIa aMMOHMSI, eciau paguyc ydacTul paseH 10-7, temmepatypa 273K, BA3KOCTH BO3ayXxa
paBHa 1,1*10-5ITa*c, Bpemsa aquddysuu Sc.

16. Boruncnute koddduuuent muddy3un u cpenHUN KBaAPATUYHBINA CIBUT YaCTHUIL
JIUCTIEPCHOM CHCTEMBI, €CJTH paauyc 4acTull paBeH 6,5%10-5m, Bpems auddysun 40c, BI3KOCTDH
cpenst paBHa 1*10-3I1a*c, Temneparypa 288K.

17. BeraucimuTe OCMOTHYECKOE JaBJICHUE THAPO30JI 30JI0Ta ¢ KoHIeHTpamuen 0,3kr/m3.
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paguyc dvactuil 5,5%10-10, mmotHOcTh 3070Ta 19,3*103kr/M3, Temneparypa 3011 293K.

18. Beruucnure 0cMOTHYECKOE JaBlieHHEe TUAPO30Js 30J10Ta C KOHIeHTpauued 1kr/m3.
paauyc gactuil 2,5%10-8m, mmoTHOCTH 3010Ta 19,3*103kr/M3, Temneparypa 3011 298K.

19. BelunicnuTe OCMOTHYECKOE JABJICHHUE MBUIM B BO3AYXE, €CIU PagNyC YacTHUI] MMBUIA
coctaBisier 100uM, mmotHOCTh 1,5%103kr/™M3, KOHIIEHTpanus paBHa 2*10-2kr/mM3, Temieparypa
273K.

20. PaccuurtaiiTe, ¢ KakOd CKOPOCTBIO OCQXJAOTCS YaCTULBI a3pOo30Jis1 XJIOpUAA
aMMOHUs, uMeromue paauyc 4,5%10-7m u mwotHocTs 1,5%103 xr/mM3. BsiskocTh Bo3ayxa paBHa
1,76*10-5ITa*c, mIOTHOCTHIO BO3/TyXa MOXKHO MpeHeOpeUb.

21. Onpenenute CKOPOCTh OCAXKIEHUS YacTHUI] paguycoM 10MKM, 00pa3yrommxcs mocie
nomoJia 3epeH kode B Boae mpu temreparype 293K, ecnm BsaskocTs Boubl paBHa 1*10-311a*c,
mI0THOCTE yactull 1,1*103 kr/m3, mmotHocTs Boabl 1*103 kr/m3.

22. Onpenenurte CKOPOCTh OCAXACHUS YaCTHIl CYCIICH3UU PTYTH, OCEJIAI0OLIUX B BOJIE O]
JIEUCTBUEM CHIIBI TSDKECTH, eclii IIoTHOCTh yactull 10*¥103 kr/m3, miotHocTth Boabl 1¥103
Kr/mM3, BA3KkocTh Bojbl paBHa 1*10-3I1a*c, pagunyc wactui 2,1*10-7wm.

23. Ompenenute CKOPOCTb OCENaHUs YacTHIl CYCHEH3UHM TI'YMMUI'yTa B BOJE, €CIU
MI0THOCTH, Tymmuryta 1,56*103 kr/m3, paamyc vactui 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 PaanycC
gactun 2*10-6M, BsiskocTh Bo3myxa paBHa 1,7*10-5TTa*c, mmorHocTs wactuiy 5,7*103 kr/m3,
temriepatypa 298K.

25. Paccmorpute cTpoeHue wmuuemwibl Truapo3ons cynbpuna pryra (1) HgS.
Crabunuzarop — cepoBogopoa H2S.

26. PaccMOTpUTE CTPOCHHE MHIICIUTBI 30JIs1, IOJIYICHHOTO TIPH B3aUMOJICHCTBUH XJIOPH/IA
xenesa (II1) ¢ u3bsitkom rexcarmanodeppara (1) kamust K4[Fe(CN)6].

27. PaccmoTpuTe CTpO€HME MHULEIBI 3051 Opomuaa cepebpa AgBr, nomydyeHHOro
B3aMMOJIeicTBIEM OpoMuUa Kallusd U HUTpaTa cepedpa, eciiu OpOMHUT Kamusl B3SIT B U30BITKE.

28. N3obpa3ute cxeMy CTpOCHHUSI MHULIEIUIBI 307151 cynbdaTa 6apus BaSO4, momydeHHOTO
npu cMenennu xiuopuaa 6apus BaCl2 ¢ u30bITOYHBIM KOJTHMYECTBOM CEPHOM KHCIOTHI.

29. N3o00pa3ure cxemy CTPOEHHUS MHIIEIUIBI 3078 Moauna cepedpa Agl, mosxydeHHOro
B3aMMOJICHCTBIEM HOAM A Kalusl U HUTparta cepedpa. CtabunuzaTop — HUTpAT cepedpa.

30. PaccmotpuTe crpoeHue Muieiuibl 30 ruppokcuaa xenesa (II1), crabunmmzarop -
xsopua xenesa (I111) FeCl3.

31. H3o0pa3ure cxemy CTpOeHHsI MHIE/UIBI 3051 cyibduaa wmbibsika (I11) As2S3,
crabununzarop — crabmimzatop H2S.

32. Berauciute CKOpoCTh dJeKTpodope3a YacTUll THAPO30JS TUIATUHBI TIPH TPAJUCHTE
BHemHero mois 1200 B/m, ecnu snextpokuHetnueckuid morenuuan 0,04B, nuanexktpudeckast
pOHUIaeMOCTh BojbI 81, Bsi3kocTh Boabl 1*10-311a*c.

33. BoluncnuTe SJEKTPOKMHETHYECKHI TMOTEHIMad 4YacTHUIl THUIPO30Js 30J0Ta IO
CJICMYIONIMM JaHHBIM, TOJYYEHHBIM MpHU dJIeKTpodopese: CKOpocTh uactuil = 2,2*10-6Mm/c;
rpagueHT BHemHero moss = 100B/m; muanektpudeckas MpPOHUIIAEMOCTh BOABI 81, BSI3KOCTH
Bozbl 1*10-3[Ta*c.

34. Bpruncnute SMEKTPOKMHETUYECKH MOTEHIMANT YacTUI[ THUAPO30Jii BUCMYTa IO
CJIEMYIONIMM JaHHBIM, TOJYYEHHBIM TpHU dJeKTpodopese: ckopocTs yactuil = 1,1*10-5m/c;
rpaaueHT BHemHero nois = 1000B/M; muanexTpuyeckas MpOHHUIIAEMOCTh BOJbI 81, BSI3KOCTH
Boanl 1*10-3ITa*c.

35. BoluncnuTe dNEKTPOKMHETHYECKUH TMOTEHIIMAd 4YacTHIl THUIPO30is cyiabhuaa
Mmbrmbsaka (II1) As2S3 mo creayrommM JaHHBIM, TTOJTYYEHHBIM MPU AJIEKTpodopese: CKOPOCTh
gactun = 1,73*10-5m/c; rpanuent BHemHero noys = 800B/M; nuanekTpudeckas IpOHUIIAEMOCTh
BoAbI 81, Bsi3kocTh Boanl 1*10-31Ta*c.

36. Bpluucnure >MEKTPOKMHETHMUYECKUN TOTEHIMAT YaCTUI[ THUAPO30Js OEpIUHCKOMN
Ja3ypH MO CIAEAYIOIMNUM JIaHHBIM, TIOJIYYeHHBIM TP JIeKTpodopese: ckopocTs vactui = 2*10-
Sm/c; tpaameHt BHemHero mois = 500B/M; muanektpuueckas MPOHUIIAEMOCTh BoOIbl 81,
Bs13KOCTh BoAnl 1*10-31Ta*c.
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37. Bplunciante >3IEKTPOKMHETUYECKUH MOTEHIIMAl YacTUIl 30Ji1 CBHHIIA B METAHOIE,
€CJIM B OMbBITaX MO 3JeKTpodope3y MONYYEeHBI CIEAYIOIMNUE [aHHBIC: CKOPOCTh YacTHI] =
6,6*10-6Mm/c; rpamuent BHemHero mojs = 300B/M; nusnexkTpudeckas mpoHUIIaeMOCTh METaHOJIa
34, Ba3kocTb MeTaHona = 6,12*10-4I1a*c.

38. DIEKTPOKMHETUYECKUM TTOTEHITMAN 3015 aneJIbCHHOBOTO coka paBeH (=50MB (5*10-
2B). Ompenenute CKOPOCTh U 3IEKTPOPOPETUUECKYIO MOJIBUKHOCTD, €CIH JAUIICKTPHUECKAs
npoHunaemMoctb = 54,1; Bsa3kocth cpeasl = 4,5%10-10I1a*c, rpaguent BHemHero noss = 300
B/m.

39. DIeKTPOKMHETHYECKUH TTOTSHIIHAJ KOJIJIOMIHOTO PacTBOpa caxapo3sl paBeH (=90mB.
Onpenenure CKOPOCTh M AJIEKTPOPOPETHUECKYIO TMOABMKHOCTh KOJOJHBIX YaCTHII, €CIH
rpaaueHTt BHemHero noyst = 300 B/M, auanekTpuyeckasl MpOHUIIAEMOCTh = 71; BA3KOCTh Cpebl
=1,3*10-3I1a*c.

40. BpruncnauTe 3JeKTPOKMHETUYECKUI MOTEHIMANl YacTULl TUAPO30JIs TUIATUHBI, €CIIH B
OTIBITaX MO MEKTPO(ope3y ObLIH MOTYICHBI CISAYIOIINE PE3YAbTAThl: TPAAUCHT BHEITHETO OIS
= 1000 B/M, ckopocTh ABMX)eHUs yacTull = 5*10-7 M/c, TuaneKTprudecKas npoHuIaeMocTs = 81,
Bsi3kocTh = 1*10-10ITa*c.

41. DNEKTPOKMHETUYECKUN MOTEHIUAJ YacTHUIl THUAPO30Jisi BUcMyTa coctaBiisieT 0,2B.
Onpenenure CKOPOCTh M ANEKTPOPOPETUUCCKYIO TOABHKHOCTh KOJUIOMIHBIX YACTHII, €CIH
rpaaueHT BHemHero noiist = 800 B/M, quanekTpudeckas mponuiaeMocts = 81, Bsa3kocts = 1*10-
10ITa*c.

42. Koarynsmus 1*10-5m3 305a noauaa cepedpa HaOmogaercs npu 100aBIeHUN K HEMY
Smn pactBopa mHutpaTta Kanbius Ca(NO3)2 konuentpamuu 0,01kmMons/M3. ompeaenuTe mopor
KOATyJISILIHH.

43. lns xoarymsimuan 1*10-5m3 3015 nomuaa cepedpa Agl tpedyercs 1*#10-6M3 pactBopa
nutpara amomuaus AI(NO3)2. [Topor koarynsiuu cocTaBisieT

4*10-3xkmonb/M3. OnpeienuTe KOHIICHTPAIHIO YJICKTPOJIHTA.

44. Koarymsauus 1*10-5m3 3015 nonuna cepedbpa Agl nHabnrogaercs npu 100aBlIeHUN K
Hemy 1*10-6M3 snextponuta HuTpaTta Kamust KNO3 konumenTpamun 1xkmons/m3. Onpexnenurte
MOPOT KOAryJIALHUU.

45. lns xoarymsimuan 1*10-5m3 30715 nonuaa cepedpa Agl tpedyercs 1*10-6M3 pactBopa
nutpara kaibius Ca(NO3)2. [Topor koarynsiiuu cOCTaBIseT

1,16*10-3xkmonb/M3. OnpeiennTe KOHIEHTPAITUIO JICKTPOJINTA.

46. Onpeaenute nMopor Koaryusauuu 30 As2S3, ecau ans koarynsuu 10*10-6M3 3015
notpedoBanoch 0,4*10-6Mm3 pactBopa MgCl2 ¢ konnenTparueit 0,036xmoins/m3.

47. Onpenenute mOpor Koarymsuu 308 As2S3, ecnu mist koarynsauuu 10*10-6m3 304
notpedoBainoch 1,2*10-6M3 pactBopa NaCl ¢ kornenTpamueit 0,5kmMoas/M3.

48. ns xoarymsiuuu 1*10-5m3 3018 ruapokcuaa amomunus Al(OH)3 tpeGyercst 10*10-
6M3 pactBopa cyibpara amomunus Al2(SO4)3. koHIEHTpamusi SJEKTPOJIUTa pPaBHA
0,01kmoub/M3. paccunTaiiTe MOPOT KOArYISLUHU 30J151.

49. Omnpenenute, kKako o0beM pactBopa HuUTpata Oapus Ba(NO3)2 koHueHTpanuu
0,5kmonb/M3  Tpebyercs st koarymsmuu 10*10-6m3 3o0ms wogmma cepebpa Agl. Ilopor
KOaryJisiiuu 3071 coctasiser 2*10-3kmonb/m3.

50. Onpenenure Mopor Koaryiasiuu 305 okcunaa amoMmunus Al203, ecnu koarymsius
OPOUCXOAUT TmpH JobaBneHun S0mi  pactBopa aiekTponura Xxpomara kamus K2CrO4
koHueHTpauuu 0,0 1xkmons/m3 k 10-3m3 3011

Bomnpocel k 3a4ery ¢ OLlEHKOM

1. Komnomanas xuMmMusi Kak Hayka: OOBEKT, MpeIMeT, 3aJaud, KpaTkas HCTOPHS
pa3BUTHUSA HAYKHU.

2. MCTO)II)I HUCCIICAOBaHUA KO.]'IJ'IOI/I)IHOf/i XUMHHU: KIIACCUYECKUE U 3aUMCTBOBAHHBIC N3
JIpYrUX HayK.

3. OCOOEHHOCTH MAHCIEPCHBIX CHUCTEM: MAHMCIIEPCHOCTh M TETEPOTeHHOCTh. Mephl
JUCIIEPCHOCTH.

4. TloHATHEe 0 TUCHEPCHOM CHCTEMBI, pa3MepPbl KOJIJIOUIHBIX YaCTHUII.
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5. OO6mas XapakTepucTuka rpyooaucnepcHsix  cucreM.  CycreHsuw,
OMYJIBCHUH, TIEHBI

6. OO0mras xapakTeprucTHKa KOJJTOMIOB.

7. OOmras XxapakTepUCTUKA MOJIEKYISIPHBIX U MOHHO-IUCIIEPCHBIX CUCTEM.

8. Kiaccudukanus IucnepcHbIX CUCTEM B 3aBHUCHUMOCTH OT Pa3MEpOB KOJUIOWIHBIX
YaCTHUIl, MO0 YHCIy XapaKTEPUCTUYECKUX pPA3MEPOB YACTHIl JUCICPCHON (pa3bl, MO CTEHEHH
B3aMMOJICHCTBHS YaCTHI] JUCTIEPCHOM (a3bl.

9. Knaccudukarmus TUCHEPCHBIX CHCTEM II0 XapakTepy B3aUMOJCUCTBHS MEXKIY
BEIIECTBAMH JIUCIIEPCHON (ha3bl M JAHUCIIEPCHOHHOM CpeAbl U IO arperaTHOMYy COCTOSIHHIO
TUCTIECHOH (ha3bl M TUCTICPCUOHHOMN CPEJIbI.

10. JducnepranyioHHble  METOAbl  MOJYYEHHs]  AMCIEPCHBIX  CHUCTeM:  oOmmas
XapaKTePUCTHUKA, BUJIbI

11. KoHngeHcallMOHHBIE ~ METOABI  MOJIYyUYEHHUS  JUCHEPCHBIX  cucTeM:  oOmias
XapakTepucTuka, Buibl. CTaauu KOHACHCAINH.

12. CtpoeHHE KOJUTOMIHBIX MHUIIEILL.

13. Koarynsmus 1modoOHBIX 301€i aIeKTpoMTaMu. Beibop noHa-koarymsiropa.

14. Kore3us u aare3us. Pabora kore3uu u paboTa aire3um.

15. CmauuBaHMe Kak MOBEpXHOCTHOE siBjcHHE. 3akoH KOura. Koaddumment punpHOCTH.
[TpaBuiio AHTOHOBA.

16. IToBepxHOCTHOE HATsDKEHUE. METOIBI ONpENeTCHHUS MOBEPXHOCTHOTO HATSIKCHUS:
MeTO]T HanOOoJbIIEro JAaBleHUss 00pa30BaHMs ra30BbIX MYy3BIPHKOB, METOJ CUETa Karelb, METO
KaMMUIIPHOTO TIOIHATHS KUJIKOCTH.

17. DnekTpokuHETHUYECKUE SABICHUS. DIEKTPOPOpe3 U DIEKTPOCMOC.

18. Onruyeckue  CBOMCTBA  AWCIIEPCHBIX  CHUCTEM:  MOTJIONMICHHE,  OTPaKEHUE,
MpeoMIIeHUE, IPOITYCKaHNE U PACCEsTHUE CBETA.

19. MouekynsIpHO-KHHETUYECKHE  CBOMCTBA  JUCIEPCHBIX  cucteM:  auddyswus,
OpOYHOBCKOE JIBI)KEHUE, OCMOC, CEAMMEHTALlMOHHOE PAaBHOBECHE.

20. Peonormyeckue cBOMCTBA AMCIIEPCHBIX CHCTEM: BSI3KOCTb, YIPYTOCTb, TOJI3Y4eCTh.

21. MukporeTreporeHHbIe CUCTEMBI: OIpe/ielieHHe, KilacCu(uKallrs, CBOICTBA.

22. OCOOCHHOCTH MHUKPOTETEPOTCHHBIX CHCTEM C TBEpAOW JUCIEPCHOHHOW CpeIoi
(TIEHBI ¥ SMYJIBCUN).

23. OCOOEHHOCTH MHKpPOTETEPOTeHHBIX CHUCTEM C JKHIKOH JUCIEPCHOHHOW Cpenoit
(cycrieH3uu, SMyJIbCHH, TICHBI).

24. OCcOOEHHOCTH MHKpPOTETEPOTeHHBIX CHCTEM C Ta30BOHM JAHCIEPCHOHHOW Cpenoif
(a’p0o301H, TOPOILKH).

25. BBICOKOMOJNIEKYIISIpHBIC COCIUHECHMUS: MOHSITHE, CBOMCTBA, MOJTy4eHue,
HCIIOJIb30BaHUE.

26. TloBepXHOCTHO-aKTHBHEIC BEIIECTBA: TIOHATHE, CBOMCTBA, UCTIOJIL30BaHUE.

8 Cucrema onleHUBaHHUS NJAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHUsI

dopma KOHTPOJIS 3a oany padory
Munum. Make. Bcero
0aJJI0B 0aJU10B 0aJ1U10B
Texkynui KOHTPOJIb:
- MUHU-OUKMAHM HA JIeKYUU 0 1x8 8
- CII08APHBIU OUKMAHM HA 1AO0PAMOPHOM 3AHAMUU 1 2x8 16
- yuacmue 8 O1uYy-onpoce Ha 1a60pamopHOM 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

23




3auem c oyenkoti 20

HToro 3a cemectp (Oucyuniuny) 100 GamoB

9 YueoHO-MeTOUYECKOE U HH(POPMAIHOHHOE 00ecTieYeHne T CIHIIHHbI
9.1 OcHoBHas JJUTEpaTypa
1. TucnepcHbie cuctembl. Teopus U MPaKTUKA | METOIMYECKUE YKazaHus / coctaButein E.

E. Crapony6en, T. II. Ilerpoa, H. IlI. MudraxoBa. — Kazanp : Kazanckuii HalMOHaILHBIN
MCCJIEIOBATEIILCKUI TeXHOJornueckuii yauBepcutet, 2018. — 52 €. — Tekcr : 3/IeKTpOHHBIH //
[udposoit o0Opa3oBaTeIbHbIN pecypc I[PR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/100529.html

2. JlenucoBa S.B., CropoxeBa M.E. Xumus B HedrerazoBom jene: y4eOHO-
MeTondeckoe mocodbue : B 2-X dactax. — U.2: Komnomanas xumus / S1. B. Jlemucosa, M. E.
CroporxeBa. —  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%38F-%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
3. Jenucosa, . B. Atnac mo xumun : yuyeObHoe mocobue / S. B. Jleaucosa. — KOxHo-
CaxanuHCcK : CaxI'Vy, 2019. - 88 c./ http://sakhqu.ru/wp-

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

9.2 lonoiHuTE/ILHAS JIUTEpATypa

XaeoBa H.M. Xumust (M30pansbie r1aBel) : yueOHOe mocobue / XisiHOBa H.M.. —
Tiomens : TroMeHckuil MHAYyCTpUaNbHbIN yHHBepcuteT, 2019. — 86 ¢. — ISBN 978-5-9961-
2007-9. — TekcT : 2neKTpOHHBIH // DnekTpoHHO-0nbInoTeyHas cuctema IPR BOOKS : [caiir].
— URL: https://www.iprbookshop.ru/101456.htm

bonpapea JLII. ®usuueckas u komnougHas xumuss (Teopus u  mpakTuka)
[DnexTpoHHBIN pecypc]: yuebnoe mocobue/ bonmapesa JLII., MactiokoBa T.B.— DnektpoH.
TEKCTOBBIE JTaHHbIE.— BopoHex: BOpoHEKCKNI rOCy1apCTBEHHBIN YHUBEPCUTET WHIKEHEPHBIX
texHosorui, 2019.— 288 ¢.— Pexum nocrymna: http://www.iprbookshop.ru/88444.html

Jlapnukuna H.M. ®usmueckas u koyougHas xumus. I[lpaktukym [DneKTpOHHBIH
pecypc]: yueOnoe mocobue/ Jlapuukuna H.M., KamumoBa A.B.— DneKTpoH. TEKCTOBBIC
nanHsle.— HoBocubupck: HoBocuOMpckuili rocyaapcTBEHHBIM TEXHUYECKHH YHUBEPCUTET,
2019.— 100 c.— Pexum nocryna: http://www.iprbookshop.ru/99237.html

bpsuckuit B.f. Komnoumnas xumus [DneKTpoHHBIH pecypc]: ydeOHoe mocobue/
bpsiackuii b.51.— DnektpoH. TekcroBble naHHble.— CapaTtoB: By3oBckoe obpazoBanue, 2017.—
104 c.— Pexxum pocryma: http://www.iprbookshop.ru/66632.html

9.4 llporpamMHoe odecnieyeHue
Windows 10 Pro

WinRAR

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+

CoNoOAEWNE
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https://www.iprbookshop.ru/100529.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

10. ABBYY FlexiCapture 11

11. IIporpammHoe obecrieuenne «interTESS»

12. CnpaBouno-npaBoBas cuctema «KoncymnbpranTlnocy, Bepcust «dKkcepTy»
13. TIO KasperskyEndpointSecurity

14. «Antumuiaruat.BY3» (MHTEpHET - BEpCHs)

15. «AHTHIUIarHaT- UHTEPHET»

9.5 IIpodeccuoHanbHbIe 0a3bl JAHHBIX 1 MH(POPMANHMOHHBIE CIIPABOYHBbIE CHCTEMbI
COBpeMEHHBbIX NH(POPMALMOHHBIX TEXHOJIOTHI

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

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

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

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

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

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

10 OOlecneueHue 00pa3oBaTeJBLHOIO Ipolecca Uil JHUI ¢ OrPAaHMYEHHBIMU
BO3MOKHOCTSAMM 310POBbSI 1 HHBAJIHN/I0OB

Y4eOHble ¥ y4eOHO-METOAMYECKHE MaTepHaIbl I  CaMOCTOSATEIBHOW PabOThI
00yJarouMXxcsl U3 YKMClia MHBAIHMIOB | JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 310poBbs (OB3)
MPEIOCTABISAIOTCS B (DOpMax, alaiTHPOBAHHBIX K OTPAHHYCHUSM MX 3JIOPOBBS M BOCIPHUSITHS
uHpopmanuu:

JInst caenbIX ¥ CIaboBUIAAIINX

- JeKuuu oGOPMIISIOTCS B BUJIE AJIEKTPOHHOTO AOKYMEHTA, AOCTYIHOIO C IMOMOIIBIO
KOMITBIOTEPA CO CHENUATU3UPOBAHHBIM IPOTrPAMMHBIM 00ECIICUCHHEM;

- TMCHMCHHBIC 3aJaHHS BBITIOJHAIOTCA HAa KOMIIBIOTEPE CO CICHHAIU3UPOBAHHBIM
MIPOrPaMMHBIM 00€CIIEYCHUEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;

- obecrieuynBaeTCs MHIMBUyadIbHOE paBHOMEpHOE ocBelieHrne He menee 300 JtoKc;

- JUI BBITIOJTHEHUS 3a/laHusl MPU HEOOXOJMMOCTH MPEHOCTABISECTCS YBEIWYUBAIOIIEE
YCTPOMCTBO; BOZMOXKHO TaKKe UCIIOJIb30BAaHHE COOCTBEHHBIX YBETUUYHMBAIOIINX YCTPOUCTB;

- MUChbMEHHBIE 3a7]aHusT OPOPMIISIOTCS YBEIIMYEHHBIM MIPU(PTOM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOW (hopMe WM BBHIMOIHSIOTCS B MHCHMEHHOMN
dbopme Ha KOMITBIOTEpE.

J51s TIyXux v caaboCbIIIaIix:

- JeKIUu O(QOpPMISIOTCS B BHAE DSJIECKTPOHHOTO JIOKYMEHTa, JIMOO MPEIOoCTaBIsSETCS
3BYKOYCHUJIMBAIONIas anmnapaTrypa HHAUBUIYAJIbHOTO MOJIb30BAHHUS;

- MIChbMEHHBIE 3aJJaHUs BBITIOJIHIIOTCSA HAa KOMITBIOTEPE B MUCbMEHHOH (hopMme;

- DK3aMEH M 3a4€T TPOBOAATCS B MHCBMEHHON (hopMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeicHue B (OpMe TECTUPOBAHUS.

JInst un ¢ HapyleHUs MU ONTIOPHO-JIBUTaTEIbHOTO anmnapara:

- Jgexuuu o(OPMIISIFOTCS B BHUJE IJIEKTPOHHOTO TOKYMEHTA, TOCTYITHOTO C TOMOIIBIO
KOMIIBIOTEpA CO CIEeNHUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;

- TMCHMEHHBIC 3aJaHUS BBITIOJHIIOTCS Ha KOMIIBIOTEPE CO CHEIHAIU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM;

- 9K3aM€H M 3a4€T TMPOBOJATCS B YCTHON ()OpME WIIM BBHITIOJHSAIOTCS B MHUCHMEHHOU
(dopme Ha KOMITBbIOTEPE.

[Tpu HEOOXOMMMOCTH MPENyCMATPUBACTCS YBEIHUECHNE BPEMEHH IS TOJTOTOBKH OTBETA.

[Ipoienypa  mpoBeneHHs  MPOMEXKYTOYHOM  aTTecTalMd g OOy4aromuxcs
YCTaHABIMBAETCS C YYETOM UX HWHAUBHIYAIBHBIX TCUXOPU3UUYECKUX OCOOECHHOCTEH.
[TpoMexyTodHas aTTeCTaIMs MOXKET IMTPOBOAUTHCS B HECKOJIBKO ATAIOB.

[Ipu mpoBeneHUN MPOLETYPHl OIICHUBAHUS PE3YTHTATOB OOyUYEHHS MpPEayCMaTpUBAETCS
WCIIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOAMMBIX B CBS3M C WHAWUBUAYAJIbHBIMU
OCOOCHHOCTSIMU OOYYaIOIIUXCsl. ITU CPEACTBA MOTYT OBITh MPEIOCTABICHBI YHHUBEPCUTETOM,
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WIN MOTYT HCIIONb30BaTbCsl  COOCTBEHHBIC TEXHWYECKHE CPEICTBA.

[IpoBeneHnne mpoleayphl  OLEHHBAHUS PE3YAbTaTOB  OOy4eHHUS  JOMYyCKaeTcss ¢
UCTIONIb30BAaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHH.

ObecneunBaeTcs A0CTYN K MH()OPMAIMOHHBIM U OMOIMOrpaduueckuM pecypcaMm B CETH
Wurtepner s kaxaoro oOywaromerocss B (opMmax, aJalTUPOBAHHBIX K OrPaHUYEHUSIM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIU:

Jnst ciensix U cnaboBUISIINX

- B IEYaTHON (OopMe yBETUUEHHBIM IPHUPTOM;

- B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

JInst Tiyxux u cnaboCbImanux:

- B Me4aTHOU (opme;

- B )OpMe 3JEKTPOHHOTO JOKYMEHTA.

Jlnst o0ydaromuxcs ¢ HapyIIeHUSIMU OIIOPHO-/IBUTaTEIBHOTO arlapara:

- B IeyaTtHo# (opme;

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina.

VYdeOHbIe ayAUTOPUH ISl BCEX BUIOB KOHTAKTHOM W CAaMOCTOSTENIbHOW pabOThI, HAyYHAas
OuOMMoTeKa M WHBIC MMOMEIIEHHS ISl OOy4YeHHUS! OCHAIIEHBI CIICHHATBHBIM 000pYyJOBaHHEM H
y4eOHBIMH MECTaMHU C TEXHUYECKHUMH CPEICTBAMU O0YUCHUS:

JInst cnensix U cnabOBUISIINX:

IUISL TITYXWX W CIa0OCIIBIIAIINX

- aBTOMAaTH3MPOBAaHHBIM pabOYMM MECTOM /IS JIIOJeH C HapylmIeHHEM Cclyxa H
¢l1a00CIIBIIIAIINX;

- aKyCTHYECKHI YCHIIUTENb U KOJIOHKH;

Jlnist 00yJaromuxcst ¢ HapyIIeHUSIMHE OTIOPHO-/IBUTATEIBHOTO arapara:

- IepeIBUKHBIMH, PETYJINPYEMBbIMU 3proHoMuYeckumu napramu CH-1;

- KOMIIBIOTEPHON TEXHUKOW CO CIIEIUAIBHBIM ITPOTPAMMHBIM 00ECTICUCHHEM.

11 MarepuajibHO-TeXHHYECKOe ofecreyeHHe JUCHUILIUHBI (MOTYJIs1)

MatepuraiabHO-TEXHUUYECKOE OOECeueHue AUCUMIUIMHBL BKJIKOYAET: MYJIbTUMEIUNHHOE
00opyI0BaHuUE JUIsSl YTEHUS JIEKIUN-TIpe3eHTalni; 3aIuThl peeparToB.

[Ipu moarotroBke K J1aOOpaTOPHBIM 3aHATUSAM M CaMOCTOSITENIbHON paboTe MCHOB3YIOT
KOMITbIOTEPHBIE KJIACCHI CO CTaHAAPTHBIM NPOIPAMMHBIM 00€CIICUEHUEM.

JIeKIMOHHBIE 3aHATHS MPOXOAAT B MYJbBTHUMEIUWHOW ayIUTOPUH, OCHALIEHHOM
KOMIIBIOTEPOM U NPOEKTOPOM. JIEKIMM CONPOBOXKIAIOTCA IIPE3EHTALUEH, COoAepKallen
TEOPETUYECKUI WILIIOCTPATUBHBIA MaTepual.

JIaGopaTopHble 3aHATUS HPOBOJATCS B JIAOOPATOPUH, OCHAICHHOH HEOOXOIUMBIM
7a00paTOpHbIM O0OpYOBAaHUE M TOCYIOM [ HCCIEJOBAHMUS COCTaBa TOPHBIX MOPOJ,
UCIIOJIB3YIOTCS KOJUIEKIUM HEOPraHMYECKUX M OpraHu4ecKux BelecTB. Ilepen mposeneHuem
71a00paTOPHOTO 3aHATHUS CTYACHTHI OJIEBAIOT XaJaThl, IPU HEOOXOUMOCTH - OYKHU U MEepUYATKH.
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