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O0J1acTh NpMEHeHHU

®oHp orteHouHBIX cpeAcTB (POC) — ABNSETCS HEOTHEMIIEMON YaCThI0 YIeOHO-METOIUYE-
CKOT'0 KOMIIJIEKCa yueOHOH qucuuiuinabl « KoJutonaHast XMMUs» 1 TpeHa3Ha4YeH ISl KOHTPOJIS
U OIICHKH 00pa30BaTeNIbHBIX JOCTHXKEHHI 00YJaromuXcsi, OCBOUBLIMX MPOrpamMMy JTaHHOH JHcC-
IIUTUTAHEI.
Iesu u 3aga4u GoHIA OLIEHOYHBIX CPEACTB

Lenpto @oHIA OIEHOYHBIX CPE/ICTB SIBIISICTCS YCTAHOBJICHNWE COOTBETCTBUS YPOBHS I1O/I-
TOTOBKH OOydYarommxcsi TpeOoBaHUSAM (elepaTbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbLHOIO
CTaHJapTa.

Jlnist MOCTHOKEHUST ToCTaBIeHHOW nenn DOHIOM OICHOYHBIX CPEJCTB MO TUCIUIUIAHE
«KoasonHasi XMMHs» PEIIAlOTCS CIEAYIONINE 3a/1a4H:

— KOHTPOJIb U YIIPaBJICHUE MPOLIECCOM TPHOOPETEHUsT 00yJarOIIUMUCS 3HAHUH, YMEHUH 1
HaBBIKOB, TIPEYCMOTPEHHBIX B PaMKax JTaHHOTO Kypca;

— KOHTPOJIb ¥ OIIEHKA CTENIEHH OCBOEHUSI KOMIIETEHIIHH, IPEeTyCMOTPEHHBIX B paMKax JIaH-
HOTO Kypca;

— obecrieyeHne COOTBETCTBHS Pe3yJIbTaTOB O0yUeHHUS 3a/1a4aM Oy y1ien mpodeccruonab-
HOM 1eATEeIbHOCTH Yepe3 COBEPIICHCTBOBAHNE TPAIUIIMOHHBIX U BHEPEHNE HHHOBAIIMOHHBIX Me-

TO/0B 00y4eHHUs B 00pa30BaTENIbHBIN MpoIIecC B paMKax JaHHOTO Kypca.

1. IlepeyeHb KOMIIETEHIMH ¢ YKa3aHMEM 3TANOB UX ()OPMUPOBAHUS B MpoLecce 0CBOCHMS
00pa3oBaTeJIbHOM MPOrPaAMMBbI
B pesynbrare ocBoenus OOII 6akanaBpuata 04.03.01 «Xumus» o0ydaromuics 10KSH OBIaICTh

CJICAyIOmMHA pe3ylibTaTaMu 06yquH${ IO JUCHUIITINHEC «KOJ’IJ’IOI/II[HEISI XHUMUA»

Koabl komneren- | Pe3dyabrarbl ocBoenusi OOIl | IlepedyeHb miIaHMpyeMbIX pe3yJib-
110707 Cooeprcanue kKomnemeHyuil TATOB 00y4YEeHHUS MO AUCHHUILIUHE
OIIK-3 Cnocoben mnpumensats pac- | 3-OIIK-3: 3HaTb. OCHOBHBIE €cTe-

CTBEHHOHAYYHbIE 3aKOHBI M 3aKOHO-
MEPHOCTH Pa3BUTHs (HU3HUICCKON XH-
JUIs W3y4YeHUsT CBOWCTB Be- | MUH.

Y-OIIK-3:-YMeTb:  HCIOJIB30BaTh
cucteMy (pyHIAMEHTaJIbHBIX XHUMH-
CTHEM C HCIIOJIB30BAHUEM CO- | YCCKHMX IMOHITHIH, METOHOJIOTMYECKHUX
ACTMIEKTOB 3HAHMM 3aKOHOMEpPHOCTEH
pa3BUTHUS XUMHUUYECKON HAyKU B MPO-
TEXHUKHU beccroHanbHON IEeITEIbHOCTH.
[Tonb30BaThCs MPEACTABICHUSIMH OC-
HOBHBIX Pa3leNoB (U3UYECKOM XU-
MUU U151 00BCHEHUS CIIelU(UKH TT0-
BEJICHHS IIUPOKOro Kiacca (hU3HUKO-

YETHO-TCOPCTUYCCKHUEC MCTO/bI

meCcTB U MpoHecCcoB € UX yya-

BPEMEHHOW  BBIYMCIIATEIILHOU




XUMHYECKHX TPOLECCOB U (PU3HKO-
XHUMHUYECKUX CHCTEM.
B-OIIK-3:Baagers: popmamu u me-

TOAaMH HAYYHOI'O IMO3HAHUA B IIPO-

(dheccnoHaNbHOM NeATeNTbHOCTH

1.2. Smanuvt popmuposanus komnemenyuii 6 npoyecce oceoenusn OOII baxkanaspuama.

KoMmmnoHeHThl KOMIETeHIMH, KaK MpPaBHIIO, (OPMUPYIOTCS MPH HU3YHYEHUU HECKOJIbKHX
JUCLUILINH, a TAKXKE B HEMAJION CTENEHH B Ipolecce npoxoxaeHus npaktuk, HP u Bo Bpems
CaMOCTOSITENIbHOM paboThl oOyuatonierocs. Bemmonnenue u 3amura BKP gBnstores Bugom yueod-
HOM J1eATeNbHOCTH, KOTOPBIH 3aBepiaeT nporecc GOpMUPOBAHUS KOMIIETEHIIUH.

MecTo TUCIUIUIMHBI U COOTBETCTBYIOUIUM 3Tan (OpMUPOBAHUS KOMIIETEHIIUH B I€JIOCT-
HOM IIpolIecce MOATOTOBKH MO 00pa3oBaTeIbHON MpOrpaMMe MOXKHO ONpEeAETUTh M0 MaTpulie
KOMIIETEHIIU I, KOTOpas npuBoauTcs B [Ipuiioxenun.

Otansl GOPMHUPOBAHUS KOMIIETEHIIMH B IIPOLIECCE OCBOCHMSI TUCLUILINHBL:
- HAYaJIbHBIH 3Tall — Ha 3TOM 3Tane (pOpMUPYIOTCS 3HAHUEBbIE U MHCTPYMEHTAJIbHbIE OCHOBBI
KOMIIETEHIH, OCBAaUBAIOTCS OCHOBHBIC KaTeropuu, (Gopmupyrorcs 0azoBble ymeHUs. CTyIeHT
BOCIIPOU3BOJUT TEPMHUHBI, (PaKThl, METOABI, MTOHATUS, IPUHIMIIBI U MIPaBUJIa; pelIaeT yuyeOHble
3a/1auu 1o o0pasiy;
- OCHOBHOI1 dTan — 3HaHMA, YMEHHUs, HaBbIKK, 0OecnieunBarone GopMIUpPOBAHNE KOMIIETEHIUH,
3HAYUTENIBHO BO3PACTAIOT, HO €LIe HE JOCTUIal0T UTOrOBbIX 3HaueHui. Ha aTom sTtame cryneHT
OCBaMBaeT aHAINTHUYECKHE ACHCTBUS C NMPEIMETHBIMM 3HAHUSAMHU 10 JUCLUIUIMHE, CIIOCOOEH ca-
MOCTOSITEIIBHO pellaTh yueOHbI€ 3a/1a41, BHOCS KOPPEKTUBHI B aJITOPUTM JEUCTBUI, OCYIIECTBIIASA
KOPPEKIIMIO B X0/ pabOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepIIAOIIMI dTall — HA OTOM dTale CTYJCHT JOCTUTaeT UTOrOBBIX ITOKA3aTeJIeH 10 3asBJICH-
HOW KOMIIETEHLIUH, TO €CTh OCBAMBAET BECh HEOOXOIUMBIN 0OBEM 3HAHMIi, OBJIAJEBAcT BCEMHU
YMEHUSIMU U HaBbIKaMHU B cdepe 3asBiieHHON komneTeHIH. OH CIoCOOEH MCII0JIb30BaTh 3TU 3Ha-
HUS, YMEHMS, HaBBIKU IIPU PELIEHUU 3a]1a4 TOBBIIIEHHOHN CI0XXHOCTH U B HECTaHIAPTHBIX YCJIO-
BUSIX.

Otansl GOpMHUPOBAHUS KOMIETEHIUH B X0/1€ OCBOCHUS JAUCIUILIMHBI OTPAXKalOTCs B Te-

MaTHUYECKOM IuTaHe (CM.I1. 4 paboyeil mporpaMmbl JTUCLUILIUHBI).



1.3. Ilacnopm ¢ponoa oyenounvlx cpedcme no OUcCyuUnIuHe

«KoaaonaHasa XuMush»

cucrembl. [loBepxHocT-
HbI¢ SIBJICHUA.

3Hatb: QyHIaMEHTAIIb-
HBIC 3aKOHBI, OTPAKAIO-
e 0co0eHHOCTH MPH-
pobl Mex(a3HBIX CIOEB
1 BBICOKOMCIIEPCHOTO
COCTOSIHUSI BEILIECTBA.
3HaTh TEOPUU aACOPO-
LIMOHHBIX MPOLIECCOB.
Ocobennoctu anacopo-
IIMOHHBIX MPOIIECCOB HA
MOPUCTHIX Telax.
YMeTh: paccunuThIBaTh
napameTpsl aacopOuu-
OHHBIX MTPOIIECCOB B CH-
cTeMax TBepjaoe-ras,
TBEPA0E-KUIKOCTbD,
KUAKOCTH-Ta3, MpUMe-
HATH 3HaHUA 00 0COOEH-
HOCTSIX BBICOKOHCIIEpC-
HBIX CUCTEM ]ISl OIHuca-
HUS OCOOCHHOCTEH nX
MIPUPOIBI.

Baagers: Metomamn
pacuera u30TepM a-
copOuum, onpeaeaeHus
13 aJICOPOLIMOHHBIX JIaH-
HBIX MTapaMeTPOB al-
COpOLIMOHHOTO MpoIiecca
U CBOICTB aJiIcOpOeHTa;
BIIJIETh HaBBIKAMU TIPO-
BEJICHUS aJICOPOIMOH-
HOTO IKCTIIEpUMEHTA U
MIpe/ICTaBICHUS IKCIIe-
PUMEHTAIIBHBIX PE3yJib-
TaTOB B BHJIE OTUETA, CO-

3HaTh: OCHOBHBIE €CTECTBEHHOHAYY-
HbIE 3aKOHBI M 3aKOHOMEPHOCTH pas-
BUTHUS (PU3UYECKON XUMUH.

YMeTh: UCTIOIB30BaTh cUCTEMY QYyH-
JAaMCHTAJIBHBIX XWUMHWYCCKUX IIOHA-
TI/Iﬁ, METOOJOJIOTHUYCCKUX ACIICKTOB
3HAHWA 3aKOHOMEPHOCTEH pa3BUTHS
XUMUYECKOW HayKd B MPOQeccHo-
HAJILHOW  OeITeIbHOCTH. Ilomb30-
BaTbCA Hpe)ICTaBJ'IeHI/ISIMI/I OCHOBHBIX
paznenoB (GU3MYECKOM XUMUH JIsI
00BsACHEHHS CTICM(PUKA TTOBEIACHUS
IIMPOKOT0 Kitacca (HU3UKO-XHUMHUYE-
CKHX TIPOIIECCOB U (HHU3UKO-XHUMHUYE-
CKUX CHCTEM.

Baanerb: ¢dopmMamMu u Meronamu
HAy4YHOTO TIO3HaHUS B MpodeccHo-
HaJIbHOM J1€ATEIbHOCTUIIOHATUH, Me-
TOJIOJIOTMYECKUX aCMEeKTOB 3HAHUU
3aKOHOMEPHOCTEH pa3BUTHUS XUMUYE-
CKOW HayKd B TpodecCHOHATbHOU
nesitenbHOoCcTH. [lonmb3oBathes mpen-
CTaBJICHUSAMHM OCHOBHBIX pa3/eiioB
dbuznyecKoil XUMHHU TSI OOBSICHEHHS
cnenupuKd TOBEICHHUS IIMPOKOTO
KJacca GU3NKO-XUMHUYECKUX MpoLiec-
COB M (PH3UKO-XUMHUYECKHX CUCTEM.
Buaaaers: dopmaMu U MeTOAAMH
HAYYHOTO MO3HaHUs B Ipodeccro-
HaJIbHOU JESITENIbHOCTH

Ne Kontposmpyemsie pa3- | Koa koHTposmpyemoii komneren- |HaumeHoBaHue one-
n/m  |aedsbl (TeMbl) AUcHU-  |UUU (WK €€ yacTH) / U ee popmMy- |HOUYHOIO CpeacTBa
IVIMHBI (pe3y/IbTaThl  |JIMPOBKA
10 pa3jaeJiam)
1. Paznen 1. Tucnepcunie |OIIK-3 KomnokBuym

NHpuBuyanbHbIe 3a-
JAHUS
Dx3ameH 7 ceMecTpa.




Jepxaiiero B cebe pac-
YeThl TAPaMeTPOB a/l-
COpOIIMOHHOTO TIPO-
ecca.

Pasznen 2. OcobeHHoOCTH
CBOMCTB BellleCTB B
BBICOKOIMCIIEPCHOM
cocrostnnu. Kostona-
Hble PACTBOPBI.

3narb: OCOOCHHOCTH
AMEKTPUICCKHX, OIITHYE-
CKUX, MOJICKYJIIPHO-KH-
HETHYECKUX, KOJIJIUTa-
THUBHBIX CBOMCTB Be-
[IECTB B BHICOKOJIHC-
MIEPCHOM COCTOSTHUH.
[IpoGnemy ycroitunBo-
CTH BBICOKOJIUCTIEPCHBIX
CHCTEM.

YMmerb: OOBICHUTE OCO-
OEHHOCTH IIOBEIECHUS BbI-
COKO/THCIIEPCHBIX CHCTEM
C TOYKH 3pEHUsI 0COOCH-
HOCTEH UX TTPUPO/IBL.
Onpenensitb napamerpbl
BBICOKO/TCIIEPCHBIX CH-
CTEM.

Buaapers: Merogamu mc-
CJIEIOBAaHMS CBOICTB KOJI-
JIOUIHBIX PACTBOPOB U
MHUKPOTETEPOTeHHBIX CH-
creM. VIMeTh HaBBIKU MH-
TEpIpPETAIA OCHOBHBIX
CBOWCTB peaJTbHBIX BBICO-
KOJUCTIEPCHBIX CHCTEM.
BnageTs HaBbIKaMu TIPO-
BEJICHUS DKCTIEPUMEHTA
Y TIPEACTABIICHUS DKCIIe-
PUMEHTAIIBHBIX Pe3yJib-
TaTOB W MIPEICTABIICHUS
IKCIIEPUMEHTAJIbHBIX Pe-
3yJbTaTOB B BUJIE OT-
4eTa, COJIePKaIlero B
ce0e pacueTsl HapameT-
POB peanbHBIX BHICOKO-
JMICTIEPCHBIX CHUCTEM.

OIIK-3

3HaTbh: OCHOBHBIE ECTECTBEHHOHAYY-
HbIE 3aKOHBI M 3aKOHOMEPHOCTH pa3-
BUTHUS (PU3UYECKON XUMUH.

YMeTh: UCTIOIB30BaTh cUCTEMY (YyH-
OJAMCHTAJIbHBIX XHWMHUYCCKUX ITIOH-
TI/II71, MCECTOOOJIOTUYCCKHUX ACIICKTOB
3HAHWHA 3aKOHOMEPHOCTEH pa3BUTHS
XUMUYECKOW HayKd B MPodeccuo-
HaIbHON  JesTenbHOCTU. Iloib30-
BaTbCA HpeI[CTaBJ'IeHI/H[MI/I OCHOBHBIX
paznenoB (GU3MYECKOM XUMUM ISt
00BsACHEHHS CIICM(PUKA TTOBEIACHUS
LIIUPOKOTO Kiacca (PU3MKO-XUMUYe-
CKHX TIPOIIECCOB U (DU3UKO-XHUMHUYE-
CKHUX CHCTEM.

Baagers: dopmMamu 1 MeTOAMU
HAYYHOTO TIO3HAHUS B IPOQeccro-
HAJILHOW JICSITEIbHOCTH

KomtoxkBuym
NHpuBuyanbHbIe 3a-
JaHUs

Dx3ameH 7 ceMecTpa.

Pa3znea 3.

OIIK-3

Komnoksrnym




JInoguabHbIe KOLIO0-
U/HbIE PACTBOPBI.
3narb: OTinuud B
CTPYKTYype, METOJ1axX I0-
Jy4YEHUSI U CBOMCTBAX
TMOQUIBHBIX U T10(O0-
HEBIX cucteM. Komtona-
seie ITAB u ux kiaccu-
¢ukaro. 3HaTh 007IaCTH
WX MPAKTUYECKOTO MPH-
MeHeHus. Pasmudne B
ctpoernu Mutiet [TAB u
CTPOCHHUSI JINTIOCOM.
YMeTb: oxapakTepuso-
BaTh CBOMCTBA JIMO-
(bUITBHBIX 30JI€HM UCXOIs
13 0COOCHHOCTEH MX
pupoibl. ONUCHIBaTh
MPOIIECCHI CTPYKTYPOOO-
pazoBaHUs B TNODUIIE-
HbIX [IAB npu n3zmene-
HUW KOHIICHTPAIIHH.
OOBACHATH MEXaHU3MBI
MOIOIIETO AEHCTBUS
ITIAB, MexaHH3MEBI CO-
TOOUTU3AITUN U MUKPO-
KarcyJaupoBaHMs, MeXa-
HHU3M CHUKCHHS T10-
BEPXHOCTHOTO HaTSKe-
HUSL.

Baapern:

Mertonamu pacuera
yucna ['JIb u3 cripaBou-
HBIX JaHHBIX U COOTHO-
CUTB 00J1aCTh TIPUMEHE-
Hus [1AB B 3aBucuMo-
ctu ot uymucia ['JIb.
Bnagets HaBbIKamMu Tpo-
BEJICHUSI SKCIIEPUMEHTA
U MPEJICTABJICHUS DKCIIe-
PUMEHTAIIbHBIX PE3YJib-
TaTOB B BHUJIC OTYECTA.

3HaTbh: OCHOBHBIE ECTECTBEHHOHAYY-
HBIC 3aKOHBI U 3aKOHOMEPHOCTH pa3-
BUTHS (PU3HUECKON XMUMUH.

YMeTh: UCTIONB30BaTh CUCTEMY (YyH-
JAMEHTAIbHBIX XUMHUUYECKUX ITOHS-
THH, METOJ0JIOTHYECKUX aCIIEKTOB
3HAHWA 3aKOHOMEPHOCTEH pa3BUTHS
XUMUYECKOW HayKd B MPOodeccHo-
HaIbHON mesTenbHOCTU. Ilojb30-
BaThCs MPEJICTABICHUSIMU OCHOBHBIX
paznenoB (GU3NYECKOM XUMUM JISt
00BsACHEHHS CTICM(PUKA TTOBEICHUS
HIMPOKOro Kiacca (hU3MKO-XUMUYE-
CKUX TPOIIECCOB M (DU3MKO-XUMHUYIC-
CKHX CHCTEM.

Baaners: hopmamu u MmeToiaMu
Hay4YHOTO TIO3HAHUS B MPOECCHO-
HaJILHOM JeITEeNLHOCTH

NunuBuyanbHbIE 3a-
JaHUs

KonTtpons camocTos-
TEIbHOU paboThI
Dk3aMmeH 7 ceMecTpa

Pa3znen 4. Crpykrypu-
POBaHHBbIE AUCIICPCHBIE
CHCTEMBI.
MuxporereporeHHbie
CHCTEMBI.

OIIK-3

3HaTh: OCHOBHBIE ECTECTBEHHOHAYY-
HBIE€ 3aKOHBI U 3aKOHOMEPHOCTH pas-
BUTHS (PU3HUECKON XUMUH.

Komnoksruym
WuauBuyanbHele 3a-
JaHUs

Kontposas camocros-
TEJBbHOM paboThI
OKk3aMeH 7 ceMecTpa




3HaTh: OCHOBHEBIE ITOHSI-
TS U 3aKOHBI PEOJIOTUHU
BBICOKOJTUCTICPCHBIX CH-
CTeM, 0OCOOEHHOCTH TIPO-
LIECCOB CTPYKTYypooOpa-
30BaHMS B KOJIJIOMIHBIX
pactBopax. OcobeHHo-
CTH CTPYKTYpPHO-MeXa-
HUYECKUX U (PU3UKO-XU-
MHUYECKUX CBONCTB
CTPYKTYypPHUPOBAHHBIX
KOJIJIOMHBIX CUCTEM.
Knaccudukanuro Mmuk-
POTETEPOTCHHBIX CUCTEM
U €€ OTJINYHE OT KJIaCCH-
(UKaUA KOJUTOMTHBIX
cucteM. OcoOeHHOCTH
TTOBE/ICHUSI MUKPOTETe-
POTEHHBIX CHCTEM, 00JIa-
CTH UX MPUMCHCHHS.
Ymernb: OnnCHIBaTH
CTPYKTYypHO-MEXaHUYe-
CKHE CBOMCTBA CTPYKTY-
PUPOBAHHBIX CHCTEM.
Baaaern: moHnMaHuEM
0COOEHHOCTEN IoBeEIE-
HUS CTPYKTYpHUPOPBaH-
HBIX CHCTEM, HaBEIKAMH
KJ1accuuKaIu, HaBbl-
KaM¥ TIPOBEICHUSI DKC-
TIEPUMEHTA U TIPE/ICTaB-
JICHUS SKCTICPUMEHTAITb-
HBIX PE3YyJIbTATOB B BUJIC
OTYEeTA.

YMeTh: UCTIONB30BaTh CUCTEMY (YyH-
JTAMEHTAIIbHBIX XUMHUYECKUX TMOHS-
THH, METOJOJOTHYECKHX aCIIEKTOB
3HaHUH 3aKOHOMEPHOCTEH pPa3BUTHUS
XUMHUYECKOH Hayku B mpodeccuo-
HaJIbHOM  gesarenbHOCTH. Ilosb3o0-
BaThCSI MPEJICTABICHUSIMA OCHOBHBIX
pa3naeiioB (PU3NYCCKOW XHMHH IS
OO0BsSICHEHUS CHeNU(UKN TTOBEACHUS
HIMPOKOro Kiacca (hU3MKO-XUMUYE-
CKUX TPOIIECCOB U (PU3UKO-XUMUYE-
CKUX CHCTEM.

Baaners: hopmamu u MmeToiaMu
Hay4YHOTO TIO3HAHUS B MPOGECcCHo-
HaJIbHOM JIESITEIbHOCTH




2. Onucanue mokKasareJjei u KPUTEPHUEB OLICHUBAHUSA KOMIIeTEHIIMI Ha PA3JIUYHBIX 3Tanax ux (l)OpMHpOBaHHH, OInucCaHue mMKaJa OHCcCHUBaAHUSA

KoneunsMu pe3yjibTaTaMu OCBOCHHA IMPOrpaMMbl JUCHUIIJIMHBI ABJIATOTCA C(l)OpMI/IpOBaHHI)IC KOTHUTHUBHBIC JCCKPUIITOPBI «3HATB», KYMCTb),

«BJIAACTDb», PACTIMCAHHBIC IO OTACIbHBIM KOMIICTCHIUAM, KOTOPBIC MPHUBCACHLI B m1.1. q)OpMI/IpOBaHI/Ie OTUX ACCKPHUIITOPOB MPOHUCXOJUT B INPOLECCC

HU3YYCHUA JUCHUIIJIMHBI 110 3TAIllaM B paMKaXx pas3JIM4YHOIro BHUJa y‘-IC6HBIX 3aHATHH H CAaMOCTOSTEIILHOM pa6OTBI.

Boigensitores Tpu ypoBHs ¢(hOPMHPOBAHHOCTH KOMIIETEHLUN Ha Ka)K/I0OM 3Tare: IOPOroBbld, MPOABUHYTHIM U BEICOKU.

Ypoenu Cooeporcamenvnoe onuca- OcHosHble NPU3HAKU 8blOEICHUSA YPOBHS bPC, ECTS/ITamubannvuasn
Hue ypoeHs % oceoe- | wiKana 013 OUeHKU IK-
Husn 3amena/3auema
Buvicoxkui TBopueckas OesATeNbHOCTh | Brurouaem Hudxicecmoswull ypogeHs.
Bce 6uovr komnemenyuti CTyneHT AeMOHCTpUPYET CBOOOAHOE 00IalaHue
cghopmuposansl Ha 8b1COKOM KOMIETEHIIUSIMH, CIOCOOEH MPUMEHHUTh UX B He- A
VPO8HE 8 COOMBemMcmaUl C ye- CTaHJIAPTHBIX CUTYAIIUIX: TOKA3bIBAET YMEHHUE
90-100 Omauuno/
JIAMU U 3A0AYaAMU OUCYUNTIUHDBL CaMOCTOSITENIbHO MPUHUMATh pelIeHHe, pelaTh
3aumeno
npobiieMy/3aauy T€OPETUYECKOTO UITU MPHU-
KJIQJIHOTO XapakTepa Ha OCHOBE U3YUYEHHBIX Me-
TOJIOB, IPUEMOB, TEXHOJIOTUI
Ilpoosunymuii IIpumeHnenne 3HaHUM U yMe- | Brarouaem Hudicecmoawuli ypoGeHs. B/
HUH B Oojee mHUpPOKUX KOH- | CTyAEHT MOXKET J0Ka3aTh BJIaJICHHE KOMIIETEH-
p Cryn a a 85-89 Quenv xopouro/

LUSIMH: IEMOHCTPUPYET CLIOCOOHOCTH COOMPATH,

3aumeno




Bce 6uovi komnemenyuii

chopmuposamnvl Ha NPOOBUH)-

TEKCTaX yueOHOU U mpodec- | CUCTEMaTU3UPOBaTh, aHAJTM3UPOBATH U Tpa-

CHUOHAJILHOM JIEATEIILHOCTH, | MOTHO MCIIOJIb30BaTh HH(DOPMAIIHIO H3 CAMOCTO-

(o4
MOM YpO8He 8 COOmEemcmauy | HeXeNn 1o o0pasity, 00Jb- | ATEIbHO HAHJACHHBIX TEOPETHUECKIX UCTOYHH-
75-84 Xopowo/
C yenamu u 3a0adamu oucyy- | 1ed ToJel CaMOCTOSITENb- | KOB M WIUIIOCTPUPOBATH UMH TEOPETUUYECKHE T10-
3aumeno
NIUHbBL HOCTHU Y UHUITUATUBBI JIO)KEHUS WM 00OCHOBBIBATH NIPAKTHKY TTPHME-
HEHUSI.
Ilopozoewii PenponyktuBHas gestenb- | CTyIeHT NEMOHCTPUPYET BIIaJIeHUE KOMIICTCH- 65-74 D/Yooenemeopumenvu
Bce 6uowi komnemenyuti HOCTb UMSMU B CTaHAAPTHBIX CUTYyalMsIX: MU3JIaraeT B o/ 3aumeno
chopmuposanvl Ha NOPO2OBOM npeaenax 3ajaad Kypca TEOPETUYECKU U MPAKTHU- 60-64 E/ITocpeocmeenno
VpOoBHe YECKU KOHTPOJIUPYEMBINH MaTepHall. /3aumeno
Huboice nopozoeozo OTcyTcTBHE MPU3HAKOB MIOPOTOBOT'O YPOBHS: KOMIIETEHIIUN HE CPOPMUPOBAHBL. 0-59 Heyooenemeopu-
menvHo/ 3aumeno

CTyaeHT He B COCTOSIHUU TMPOJIEMOHCTPUPOBATH 00JIaJaHUE KOMIIETEHIIUSIMHU B

CTAaHAAPTHBIX CUTYyalluAX.




OneHuBaHNe Pe3yIbTaTOB OOYUYCHHSI CTYACHTOB IO JUCIUIUIMHE OCYIIECTBISETCS MO periia-
MEHTY TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOMN aTTeCTalluH.

Kpurtepuu orieHMBaHMS KOMIIETEHIIMI HA KaXKJIOM dTare U3y4eHUs TUCHUILTUHBI 17151 KaXKI0TO
BHJIa OIICHOYHOTO cpenicTBa U mpuBosaTcs B 1. 4 @®OC. UToroBelii ypoBeHb CHOPMUPOBAHHOCTH
KOMITETSHITUH TIPU U3YYCHHUH JUCIHUIUIMHBI ompeiessieTcs o Tabnune. [Ipu sTom crenyer nonu-
MaThb, YTO TPaHUIA MEXKIY YPOBHSIMHU JIJIsi KOHKPETHBIX PE3yJIbTATOB OCBOEHUSI 00pa30BaTEIbHON

MIPOrpaMMbl MOXET CMELIAThCSI.

Yposenwv chopmuposannocmu kom- Texywjuii KoHmpoop IlIpomesicymounan am-
nemeHyuu mecmayus
6bICOKUU 6bICOKUU
8bICOKUI npoosuHymulil 6bICOKUL
GbICOKUIL nPOOBUHYMbLIL
nopozoewli 6bICOKUIL
GbICOKUIL nopozoewlii
npoosuHymulil npoosuHymulil nPOOBUHYMbLIL
npoosuHymulil nopozoeutii
nopozoewlil nPOOBUHYMbLIL
nopozoeulii nopozoeulil nopozoeutii
nopozoewlii HUJIce NOPO206020
HUJICE NOPO208020
HUdICE NOPO208020 -

3. MeToanueckue MaTepuaJibl, ONpeaesaonme Npoueaypbl OlleHUBAHUS 3HAHUH, YMEHUI,
HABBIKOB MJIH ONBITA eATeJIbHOCTH, XapaKTePU3YIOIINX 3Tanbl GOpMHPOBAHUS KOMIIe-

TEHIN.

PeliTuHroBasi oleHKa 3HAHUHN SIBISETCS MHTETPAIIbHBIM IOKa3aTeJleM KadecTBa TeopeTHye-
CKHUX M IIPAKTUYECKUX 3HAHUI U HaBBIKOB CTYAEHTOB 10 TUCLHMILIMHE U CKJIQJBIBACTCS U3 OLICHOK,
MIOJIyYEHHBIX B X0/1€ TEKYLIEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalUH.

Texymuii KOHTPOJIb B CEMECTpe MPOBOIUTCS C 1IEIbI0 00eCIIeYeHUsI CBOEBPEMEHHON 00paT-
HOM CBSI3H, JUIsI KOPPEKIIUHN 00y4eHUs], aKTUBU3AIIUM CAMOCTOATENbHOM paboThl cTyieHTOB. Te-
KyIIUH KOHTPOJIb MPEACTABISAET cO00M MPOBEPKY YCBOCHHUSI MaTepHralia Ha IPOTSHKEHUN BCEro

nepuoaa O6yLICHI/I$I. TCKYH_II/Iﬁ KOHTPOJIb OCYHICCTBIISICTCS B (l)opMe YCTHOT'O OIIpocCa, OT4UCTAa 110
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nabopaTopHOil paboTe, BBITOJHEHHS WHAWBUIYAIBHOTO JOMAIITHETO 3a/1aHUs, CAaYH KOJIOKBH-
yMa, BBITIOJIHEHUSI UHIUBUAYAJIbHBIX 3a1aHui. MeToMKa OLICHKH YCIEITHOCTH BBITIOJTHEHHS
Ka)KJI0ro BUJIa KOHTpOJI IpuBeseHa B 11.6.2.1. - 6.2.4. Hacrosiell nporpaMMsl.

[IpomesxyTouHas aTTecTanus NpeAHa3HavYeHa sl 0ObEKTUBHOTO IOATBEPIKICHHS U OLIEHHBA-
HUS IOCTUTHYTBIX PE3yIbTAaTOB O0yUEHHUSI TOCTIE 3aBEPIICHUS U3YUEHUS JUCITUTUTHHBL. [1pu
ycioBu# Habopa He MeHee 35 6aToB 1Mo UToraM padoThl B CEMECTPE CTYACHT JIOMYCKAETCs K IK-
3ameny. [IpomexyTOUHBIN KOHTPOJIb 110 AUCIIUIUIMHE MPOBOJAUTCS B KOHIIE 6 U 7 CEMECTPOB T10
MaTepuagaM U3y4YEHHBIX pa3/ieloB JUCIUILUIMHBL. DK3aMeH CKJIAbIBAETCS U3 2 TEOPETUUECKUX
BonpocoB U 1 3agaun. B sx3aMeHaninoHHOM OusieTe cosiepkaTcsi BOIPOCH 10 3 pa3zaenam u3yya-
€MBIX B CEMECTPE pa3/ieloB TUCHMILIMHBL. [oroToBKa K OTBETY HE J10JIKHA MpeBbImaTh 1 yaca.
DK3aMeH NPOBOAUTCS B YCTHOM Qopme. [lomyckaeTcs 3a1aBaTh CTy/I€HTY YTOUHSIOUIUE U JI0-
TTOJTHUTEJIbHBIE BOITPOCHI, TOMOTAIOIIME BBIIBUTH PE3YIbTaThl (KOMIIETCHIIMN) YCBOCHUS TAHHOM
JTUCUMIUTMHBL. KpruTepun 3K3aMeHallMOHHON OLIEHKU MPUBEAECHBI B 11.6.2.1. IporpaMmBl.

Tekymuii KOHTPOJIb OCYILIECTBIISIETCS IBA Pa3a B cEMeCTp: KOHTpoJibHas Touka Ne 1 (KT Ne 1)
U KoHTpoJibHast Touka Ne 2 (KT Ne 2).

Pe3ynprarhl TeKylero KOHTPOJS W MPOMEKYTOYHOM aTTeCTallK IMOJABOIATCS IO IIKaJe

OaIITEHO-PEUTUHTOBON CUCTEMBI.

Bua konTpoJs Jdran peTHHroBo# cucreMbl OUEeHOYHOe bana
CpeacTBo MunumyMm | Makcumym
Texymmii KonTpoabnas Touka Ne 1 25 40

I/IH,Z[I/IBI/II[yaJ'ILHLIC 3aJlaHusA 110 TCMaM pa3JiCJIoB

1-2.

Komnoksuym mmo remam paszzaenos 1 - 2.

KonTpoabHas Touka Ne 2 10 20

NunuBuayanbHble 3aJaHKs 110 TEMaM pasjena 3

-4,
IIpomesxkyTounblii | OK3aMeH. 25 40
buners! k 3auery no nucuumiune «Kommouna- 20 40

Hasg XUMUA».

NUTOI'O no nucounianHe 60 100
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Onpenenenue 00HycoB U IITPagoB

Bonycsl: noompuTenbHble 0aibl CTYAEHT OIY4YaeT K CBOEMY PEUTUHTY B KOHIIE

CeMecTpa 3a aKTUBHYIO M PETYJIApHYIO paboTy Ha 3ausaTusx. CormnacHo [Tonoxxenuto o OayTHo-
peiiTuHroBOM cructeme oreHke 3HaHuit UATOHUAY MU®U Gonyc (mpeMuanbHbie 6aibl) He
MOJKET IPEeBBIIATh S 0a/1J10B. BricTaBiseTcs 10 COBMECTHOMY PELLIEHUIO IIPEroaaBaTeseil, mpo-
BOJISIIIIUX 3aIIUTY Ja0OPaTOPHBIX padOT U MpaKTUYECKUEe (CEMUHAPCKHE) 3aHsATHs. JlomoTHu-
TenbHbIe (OOHYCHBIE) OaJlTbl MOTYT OBITH BBICTABJICHBI CTYACHTY 3a ydacTre B KOH(PEPEHIIHSIX,
Hay4YHBIX CEMUHApax, MOArOTOBKE JOKJIAJOB U T.II., IPEIOoJIararoliuxX riiyooKoe 3HaHue pas3zie-
JIOB TUCUUIUIMHBI « DU3NYECKask XUMHUSD.

HITpadsl: 32 HECBOEBPEMEHHYIO C/1ayy BCEX BHI0B TEKYIETO0 KOHTPOJISI MAKCUMAJIBHO OLIEHKA
MOJKET OBITh CHIDKEHA 10 5 0aJUIOB.

[Iponienypa OLIEHKM 3HaHWM, YMEHUN, HABBIKOB 110 TUCHUILINHE «PU3HYECKAs] XUMHUSD BKIIIO-
YaeT y4eT yCIEUIHOCTH M0 BCEM BUJIaM OLIEHOUYHBIX CPEJCTB, MPUMEPHI KOTOPHIX MPUBEICHBI B
pazzene 6.2. nporpamMbl. OLIEHKa Ka4eCTBA MTOATOTOBKY BKJIKOYAET TEKYIILYIO U IPOMEXYTOU-
HYIO aTTECTalHUIo.

PesynpTupytomias no AMCUUIUIMHE OIIEHKA YYUTHIBAET KOJIMYECTBO OallJIOB, HAOpAHHBIX CTYCH-
TOM BO BpeMs CEMeCTpa IO BCEM BUJAM TEKYIIETO KOHTPOJIS U IK3aMEHAMOHHOW olleHKH. CyM-
MapHbIi 06aJu1, HAOpaHHBINA CTYIEHTOM 3a CEMECTpP MPOCTABISETCS B 3aUETHYIO KHIKKY 110
mkane: «OTIMYHO», «XOpOoILIo», «Y TOBIETBOPUTEIBHO» B COOTBETCTBUE C IOJIOKEHUEM O
OamnpHO-perTuHroBoM cucteme MATO HUAY MUDMU, a Takke yka3pBaeTCs YUCIO OAJIIIOB 1O
cTO OayibHOM mIKane oreHok. Onenka «HeyaoBaeTBOpUTENbHOY» BBHICTABIISIETCS 110 UTOTY K3a-
MeEHa B Clly4ae, €CJId OTBET CTYy/ICHTa Ha 3K3aMeHe oleHuBaeTcs Hike 20 6ayuioB U B 3a4ETHYIO
KHIDKKY HE MpocTaBiisieTcsi. Pe3ynbrat sx3ameHa GUKCUpYETCs B 9K3aMEHAI[MOHHOM BEIOMOCTH.
Kpurepun oueHuBaHMs KOMIETEHIUI Ha Ka)XJAOM ATale M3Y4YEHUs JUCLUIUIMHBL Uil KaKJIO0TO
BHJIa OLIEHOYHOTO cpeicTBa B puBoaarcs B 1. 4 ®OC. MtoroBsiii ypoBeHb C(hOPMUPOBAHHOCTH
KOMIETEHIUH NTPH U3YUYEeHUH TUCIMILIMHBI onpeensercs no tadmuue. [Ipu sTom crnenyer nonu-
MaTh, YTO TPAHHIIA MEXAY YPOBHIMHU JIJIsl KOHKPETHBIX PE3yJIbTaTOB OCBOCHHS 00pa3oBaTeIbHON

IIporpaMMbl MOXKET CMCIIATLCS.

Ypoeenw cghopmuposannocmu xkom- Tekyuwyuit KonmpoJiop Ilpomesicymounas am-
nemeHyuu mecmayus
6bICOKUIL 6bICOKUU
6blCOKUTL
npoosunymolii 6bICOKUIL
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6bICOKUIL npoosuUHymulil
nopozoewtii 6bICOKU
6bICOKUIL nopozoewlii
npoosuUHYmblil npoosuHymulil nPOOBUHYMbLIL
npoosuHymulil nopozoewlii
nopozoeulii nPOOGUHYMbLIL
nopozoeulii nopozoeulii nopozoewlii
nopozoewtii HUJce nOpo206020
HUJICe NOPO206020
HUJICe NOPO206020 -

MUHHUCTEPCTBO OBPABOBAHUS U HAYKHU POCCUHUCKOM ®EJEPAIIUN
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE
OBPA30OBATEJIbBHOE YUPEXJIEHME

BBICHIET'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHU A
«HannoHabHBIN UCCIEA0BATENbCKUN siepHbld yHUBEpcUTET « MU D)
OOHMHCKNI UHCTUTYT ATOMHOM JHEPreTUKU —
¢bunman deaeparbHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00pa30BaTEIbHOI0 YUPEKICHHUS BBICIIETO
npodecCuoHAIbHOTO 00pa3oBanus «HarmoHanbHBIA UCCIIEIOBATENBCKUN SAIEPHBIA YHUBEPCUTET
«MHU DNy
(MATD HUAY MUDN)

Coemnansaocts  04.03.01. «Xumusa»

CHGHI/IaJ'II/ISaI_[I/IH «AHATIUTHYECKAS XUMMI»

Jucrunnuna «KosstonaHass XuMus»

BOl'lpOCbI AJIAA KOJIJIOKBUYMOB, COﬁeceHOBaHHH

(KOHTPOJIb CAMOCTOATEILHOI paboThI)

Bonpocsl 1151 KOJAJI0KBHYMA.

Pasnea 1. «/lucnepcubie cucremsbl. IloBepxHOCTHBIE SABICHHSD).
1. [Ipenmer xommounHoi xumun. [IpuzHaku 00bEKTOB KOJToUIHOW xuMuH. [ToBepxHOCT-
Has PHeprusi. KomnuecTBeHHbIE XapaKTePUCTHKHU AUcriepcHOCTH. Kitaccudukaus aucrnepcHbIx

CHUCTCM. KOJ’IJ’IOI/II[HSJI XUMHUA 1 XUMHUYCCKasA TCXHOJIOT M.
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2. [ToBepXHOCTHOE HATsDKEHHUE: TEPMOJANHAMHUYECKOE OTpeiesieHue, (pU3nuecKuii CMbICI,
BIIMSTHHE TIPUPOBI B3aUMOACHCTBYIONMX (ha3. BeiBoA ypaBHEHHS 151 TIOJTHOM (BHYTpPEHHEH )
SHEPTUU NOBEPXHOCTHOTO ciios (ypaBHeHHE [ n60ca-I' enpmronbua). 3aBUCUMOCTh TEPMOIHHA-
MUYECKHUX [1apaMETPOB MIOBEPXHOCTH OT TEMIIEPATYPBHI.

3. Meton n36sTKOB ['106Ca. BoiBog pyHIameHTanbHOro aacopounoHHoro ypasHenus ['uo-
6ca. 'mb6coBckas ancopbums. YacTHoe BbIpakeHue ypaBHenus [ mooca. [loBepxHocTHas akKTHB-
HOCTB; IOBEPXHOCTHO-aKTHBHBIE W TIOBEPXHOCTHO-MHAKTUBHEIE BEIIECTBA.

4, Anres3us ¥ cMauMBaHUE; onpeneicHus. Y paBaenue Jronpe 1 paboTel aare3un. Yroi
cmauuBaHus U ypaBHeHue FOura. Ypasuenue [lronpe-lOnra ans paGotsl aarezuu. Bausaue
[TAB Ha aares3uto 1 CMaynuBaHHUE.

5. [TpaBuso ¢az I'nb66ca u mucnepcHOCTh. BiusiHMEe KpUBU3HBI TOBEPXHOCTHU (AUCTIEPCHO-
CTH) Ha BHyTpEHHee JIaBjeHHe Tel (BbIBOJ U aHaiu3 ypaBHeHusd Jlamiaca). Kanumisipusie sBie-
HUSL.

6. BnusiHue aucnepcHOCTH Ha TEPMOJIMHAMUYECKYIO PEAKIIMOHHYIO CITIOCOOHOCTh. BriBOA
ypaBHEHUs KanWUIApHOH KoHAeHcanuu KenbBuHa. BansiHue nucnepcHOCTH Ha pacCTBOPUMOCTD
Y KOHCTaHTY PaBHOBECHUS XUMUYECKOM PEAKIIHU.

7. MeTobl oJTy4eHHs TUCIIEPCHBIX CUCTEM: AUCIIEPIUPOBAHUE U KOHJICHCALUs. Y paBHe-
Hue Pebunnepa nist paboThl AUCTIEprUpOBaHus. AICOPOIMOHHOE TTOHMKEHHE MPOYHOCTH (3-
ekt Pebunnepa). Konaencarus pusndeckas u xumudeckas. DHeprus [ m60ca odpazoBaHus 3a-
pOJbIIIa HOBOM (ha3bl IPU TOMOT€HHON KOHJICHCALMH; POJIb IEPECHIILIEHMS.

8. Knaccudukanus mexanu3zmoB agcopomuu. [Ipupoma agcopOIMoOHHBIX CHIT U UX 0COOCH-
HOCTH NpHu GU3NUECcKol aacopOounu. BeiBoa ypaBHEHMs Ul SHEPTUU AUCIIEPCHOHHOIO B3aUMO-
nelcTBUs aToma ajcopOara ¢ ajgcopbeHTom. M3orepMma, n3octepa, M30NMKHA aACOPOLIHH.

9. MonoMmonekynspHas agcopOrus, popma uzorepmsl afacopouuu. YpasHenue I'enpu. Oc-
HOBHBIE T0JIO’KEHMsI TeopuH JIeHrMiopa, BBIBOJI ypaBHEHUS U ero aHanu3. JluneiHas ¢popma
ypaBHeHUs JIeHrmiopa.

10.  Teopus nomumosiekysipHoi agcopOuuu bOT: ncxonHble Noa0XKEeHNs, BBIBOJ yPaBHEHUS
U30TepMBI U ero ananus. Jlunelinas gopma ypasaenus bOT. Onpenenenue ynenbHOM NOBEPXHO-
CTH aJICOPOCHTOB, KaTalIU3aToOpOB U Jp.

11.  KonuuecTBeHHbIE XapaKTEPUCTHKHU MOPUCTHIX MATEPHAJIOB: IOPUCTOCTb, Y IEJIbHAS MO~
BEPXHOCTH, pazmep nop. [Topucrteie Tesna KOpmycKyIIpHON, KPUCTAIUIMYECKON U IyOuaToit
CTPYKTYpBbI, ME€TOIbI X NodydeHus. Kinaccuduxanus nop no lyOoununy u Teopun agcopouuu.
12.  AncopOuus Ha mopucThiX aacopbenTax. Teopus kKanwIsipHOM KoHAeHcanuu. Kanum-
JISIPHO-KOH/IEHCALIMOHHBIH rucrepesuc. Pacuer u Ha3HaueHHe UHTErpalbHON U quddepeHnans-

HOM KPHBBIX paclpCaCICHUA o0Bema IOop MO UX pa3Mepam.
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13.  TlorenumanbHas Teopus aacopounu [lonsHu. AncopOLUMOHHBIN MOTEHIMA. XapaKTepu-
cThyeckast KpuBas ajncopouuu. TemnepaTypHas HHBApHAHTHOCT M aUHHOCTH XapaKTepUCTHYE-
CKUX KPHUBBIX.

14.  OcobeHHOCTH aacOPOIMK HA MUKPOTIOPHUCTHIX afcopOeHTax. O000IeHHOe YpaBHEHHE
teopuu JlyOunuHa (Teopust 00b€MHOT0 3aII0JIHEHUS MUKPOIIOP), YACTHBIE CITydan STOTO ypaBHE-
Hus (ypaBuenue [lyonnnna-PanymkeBuda). Pacuer obmero oobema MEKpPOIIOp IO U30TEPME aI-
copOmm.

15.  Ocobennoctu ancopouuu [TAB Ha rpaHutie pasiena pacTBOp-BO3AyX. 3aBUCUMOCTD T10-
BEPXHOCTHOTO HaTsKeHUsI OT KoHLeHTpamu [TAB nipu cobmonennn 3akona I'enpu. [loepx-
HOCTHOE JIaBJIEHUE a/ICOPOIIMOHHOM MJIEHKU. Y paBHEHUE COCTOSIHUSI IBYMEPHOTr'0 raza Ha Io-
BEPXHOCTH JKUJKOCTH; Pa3JIMUYHbIE arperaTHble COCTOSIHUS aICOPOIIMOHHBIX TUIEHOK. Beckl
Jlenrmiopa u omnpezesienne pazmepoB Mosekyn [TAB.

16. HNonooOmennas ancopOuus. [Ipupoansie u cunTeTHYecKe HOHUTHL. Knaccudukarus
MOHHTOB IO KHCIOTHO-OCHOBHBIM cBOMcTBaM. [loiHas u quHamMuyeckass OOMEHHbIE €eMKOCTH.
Koncranra paBHoBecust HOHHOr0 0OMeHa, ypaBHeHue Hukobckoro.

Pazneay 2. «BbicokomucnepcHbie cucreMbl. OC00€HHOCTH CBOICTB BellleCTB B BHICOKOIUCIIEPC-
HOM cocTosiHuM. Kosutonanbie pacrsopsbl''.

1.Yto Takoe aucnepcHbie cucTeMbl? UTO sIBIIETCS OCHOBHBIM OTJIMYUTENBHBIM MPU3HAKOM JIHC-
MEPCHBIX CUCTEM?

2.1lpuBecTy Ha3BaHUS U MPUMEPHI JUCIEPCHBIX CUCTEM B COOTBETCTBHE C Kiaccudukaimeil B.
OcTBaNbpaa.

3. [TouemMy UCTHHHBIE PACTBOPHI HEJIb3S OTHECTU K JUCIIEPCHBIM CUCTEMaM?

4. Jlate ompenenenue aucnepcHoctd. Kakue ¢usnyeckre BEIMUUHBI XapaKTEPU3YIOT AUCIEpC-
HOCTb CHUCTEM.

5. Uro Takoe ynenbHas TOBEPXHOCTH?

6. PacnionoxuTh BYXKOMIIOHEHTHBIE CHCTEMBl B MOPSIKE YMEHBIIECHHUS pa3Mepa 4YacTUll JHC-
nepcHo# (a3bl: a) KOJUIOUAHBIN pacTBOp, 0) B3BECh, B) HICTUHHBIN pacTBOP.

7. ITo xakuM MpHU3HAKaM MO>KHO MPOBECTU KIACCU(PHUKAIUIO JUCTIEPCHBIX CHCTEM?

8. laTth kmaccu(pUKAIUIO TUCTIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO AUCTIEpCHOM (a3bl u
JHMCIIEPCUOHHOM Cpeibl.

9. latp kiaccu(UKaIMIO TUCIEPCHBIX CUCTEM B 3aBUCHUMOCTH OT pa3Mepa YacTHUILl AUCHEPCHOM
¢a3sbl.

10. Kak kinaccu(uuupyroTcs JUCTIEPCHbIE CUCTEMBI 110 CTPYKType?

11. KakuMm 00pa3oM NpoBOAUTCS KiIacCU(UKALMS TUCTIEPCHBIX CHCTEM 110 MeX(pa3HOMY B3aUMO-

nericreuto J1D/C?
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12. Yo Takoe 30mu, renu? [IpuBecTr npuMepsl.

13. laTe ompeneneHue MOHITHIO CHHEPE3UC.

14. Jlatb omnpezesieHne KOJIOUIHO-AUCTIEPCHOMY COCTOSIHUIO BELIECTBA.

15. Yo Takoe coaua030J11, a3PO30JIH, JIU0307I1?

16. ITpuBecTu Ha3BaHUS JTUO30JICH, B KOTOPBIX JUCIIEPCHOMN CPEIOi SIBIISIOTCS OPraHMYECKUE pac-
TBOpUTENN?

17. IlpuBecTy Ha3BaHUS JIMO30JIeH, B KOTOPBIX JUCIIEPCUOHHON Cpefol SBISAIOTCA 3(UpHI,
CIUPTHI, OCH3011.

18. IMepeunciauTh CrIOCOOBI MOTYYCHHS THO(GOOHBIX KOJUIOMIHBIX PACTBOPOB.

19. ITpuBectn mpuMepsl PU3NUECKON M XUMHYECKON KOHACHCAIMH, IPUMEHIEMOH IS ToTyde-
HUS KOJUTOMJIHBIX PaCTBOPOB.

20. Yro Takoe koiouaHas munemnia? Ha nmpuMepe KOJDIOMAHOTO PacTBOpA, MOIYYCHHOTO IPH
CIIMBaHMM HUTpaTa cepedpa 1 U30bITKa Hou1a Kaiusl, ON1caTh MEXaHU3M 00pazoBaHus 1o o0-
HOU KOJUIOMIHOU MHUIIEIIIBI.

21. Ha3BaTh mociiejoBaTeabHO 3Tanbl 00pa3oBaHus KOJUTOMIHON MuIe/Uibl. OxapakTepu30BaTh
CTpOEHHE arperaTta, a1pa, TpaHyJIbl U MULEILIBL.

22. Chopmymuposats npaBuiio [lanera-dasuca.

23. Yto HazpIBaeTcs GopMyIIon MUTIECIUTHI?

24. Ha mpumepe KOJUIOMAHOTO PacTBOpPA, MOJYUYCHHOTO B pe3yJibTaTe M00aBJIeHHS Cynbhuaa
Hatpus K xjopuy xkenesa (I11) (HaxoauTcst B M30BITKE), IEPEUUCTUTD MTOCIIEI0BATEILHOCTD JICH-
CTBUH MpU HAMCAHUU (HOPMYIIBI MULIEILIBL.

25. JlaTp onpeaeneHus MNOTEHIIMAIONPEIEIISIONIEr0 HOHA, TPOTUBOMOHA.

26. Yto Takoe ABOMHOM 3JeKTpuyecKuid cioil. Omucarh CTpOEHHWE TBOWHOTO AJICKTPUUYECKOTO
CII0s1.

27. 3apsiabl KaKUX CTPYKTYPHBIX COCTABJISIONIMX MHUIIEIUIBI COBIAIAIOT MO 3HAKY?

28. JlaTp onpeeneHne TPaHUIIbI CKOJIbKEHHs (TPaHULIBI pa3pbIBa MUIIEILITBI).

29. JlaTp onpeaeneHUs TOHATUSAM Mex(a3HbIM MOTEHIIUAN, SJEKTPOKUHETUIECKHII MOTSHIIHAIL.
30. Onucatp BIusHUE AOOABISIEMOrO IEKTPOIUTA Ha TONIIUHY JIBOHHOTO JEKTPUUYECKOTO CIIOS
Y BEJIMUUHY 3JIEKTPOKUHETUYECKOTO MMOTeHIINANIA.

31. IlepeuncanTh 0OCOOEHHOCTH CBOMCTB KOJIOMIHBIX PACTBOPOB.

32. IlepeurcnuTh OCOOCHHOCTH MOJEKYJISIPHO-KUHETUYECKUX CBOMCTB KOJIIOUHBIX PACTBOPOB.
33. B ueM nmposiBASIOTCS 0COOEHHOCTH ONTHYECKUX CBOMCTB KOJUIOMIHBIX paCTBOPOB?

34. Yro takoe 3¢ pext Tunnans, konyc Tunpansa?

35. YUro Takoe onajiecieHuus?

36. [Touemy HeOO AHEM MMEET TOIYOYIO OKpPacKy, a Ha 3aKaTe — KpacHy?
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37. IlepeyncauTh MEKTPOKUHETHUECKHIE SIBJICHHS B JUCIIEPCHBIX CUCTEMaX.

38. Uto Takoe anekrpodopes, anekTpoocmoc, 3pdexr Keunke, raddexr HopHa?

39. O0OBACHUTH ABICHHA AIIEKTpodope3a U IEKTPOOCMOCca C MO3UIMN MPEICTABICHUI O CTpoe-
HUH KOJIJIOMJHOM MULEIUIBI U ABOMHOIO 3JIEKTPUYECKOTO CIIOA.

40. Yto Takoe MOTeHIHAN CETMMEHTAINH, TTOTEHIINAJ TeYCHUS ?

41. Yro Takoe arperaTuBHas U KHHETUYECKAsl yCTONYUBOCTh (HEYCTONYNBOCTh) KOJIJIOUIHBIX pac-
TBOPOB?

42. Ha3Batb pakTOphl, 00ECIIEUNBAOIINE arPETaTUBHYIO YCTOWYHBOCTH JIMO(POOHBIX TUCTIEPCHBIX
CHCTEM.

43. Kakoit poriecc Ha3bIBAIOT KOATYJISIITHEH ?

44. Kakoil mporiecc Ha3bIBalOT KoajecLeHIuen?

45. Kaxoii mporiecc Ha3bIBAIOT CEANMEHTAIEH?

46. TToueMy KOJTOUHBIE PACTBOPHI HEYCTONYUBHI?

47. JlelicTBUeM KaKUX BHEITHUX (PAKTOPOB MOKHO BBI3BAaTh KOATYJISIIUIO KOJUIOMIHOTO pacTBopa?
48. TIpuBecTH M OMHCaTh 3aBUCUMOCTh SHEPTHUH B3aUMOJICHCTBUS ABYX KOJUIOWAHBIX YACTHI[ OT
paccTOSHUS MEXAY HUMH.

49. Ha3BaTb OCHOBHBIE MPABHIIA KOATYJISIIHH.

50. Yto Takoe mopor Koaryssiuu?

51. Chopmynuposats npasuiio lymnbie-I'apam.

52. Koarymsust 15 mut cunero 305 6epiuackoit gasypu (Ka[Fe(CN)s]) nocturaercs mobasiie-
uuem a) 9,4 ma 1u pacrBopa NaCl, 6) 1,2 mu 11 pactBopa CuClz. Paccunrarh moporu Koaryisium
(MMOJIB/IT) ¥ KOATYJIMPYIOIIYIO CIIOCOOHOCTD KaXXA0T0 3eKTpoiauTa. CpaBHUTH U OOBSICHUTH MPU-
YHHBI PA3TMYHON KOAryJIHPYIOIIeH CTOCOOHOCTH AIIEKTPOIUTOB.

53. CoctaButh (HOpMyIbI MULIEIUI, 00pa3yIOUIUXCA NPU CMEIIEHUHU JIBYX PAacTBOPOB. 3amucarhb
(dbopMyIIBI MUIIEIT AJIsL IBYX CIy4aeB: a) MEepPBbIil paCTBOP HAXOJUTCS B U30BITKE MO OTHOIICHUIO

KO BTOpOMY, 6) BTOpOﬁ pacTBOp HAXOAUTCA B M30BITKE 110 OTHOIICHUIO K IEpBOMY.

Ne | IlepBblit pacTBOp Bropoii pactBop
1 | FeSO4 NazS

2 | FeCls NaOH

3 | BaClz Na2SO4

4 | FeCls Ka[Fe(CN)g]

5 | CuSO4 Ka[Fe(CN)g]

6 | Al2(SO4)3 NaOH

7 | AICI3 NazS
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8 |CuCl NazS
9 | Pb(NOs) NazS
10 | Pb(NO3): NaCl
11 | Ba(NOs), NazSOs
12 | Ba(NOs), NazS

54. BbIBOoA ypaBHEHMSI AJIsl CKOPOCTH OCAXKJEHMSI YaCTHI] B TPABUTALIMOHHOM I10JI€. Y CIIOBUS CO-
omonenus 3akoHa Crokca. CeTMMEHTAIIMOHHBINA aHAIIN3, pacyeT ¥ Ha3HAYeHHE KPUBBIX pacipe-
JIeJIEHUs] YacTHUIl [0 pa3Mepam.

55.I1pupona 6poyHOBCKOTO nBMKEeHHS. [IOHATHE U ONIpeeieHHe CPEAHEKBAIPATUIHOTO C/IBUTA
10 BBIOpaHHOMY HampaBjeHHI0. B3auMocBs3b MeXy CpeTHEKBAIpaTUUHBIM CBUTOM U KO3 du-
uueHToM Juddys3uun (BbIBOJA 3akoHa DHHIITEHHAa-CMOIYXOBCKOI0). DKCIIEpUMEHTAIbHAs MPO-
BEpKa 3aKOHa.

56. CenumenTanioHHO-11 (G (Hy3MOHHOE paBHOBECHE (TUIICOMETPUYECKHit 3akoH). BeiBoa ypaBHe-
Hus. QakTOphl, BAUSIONINE HA CEIMMEHTAlMOHHYIO YCTOMUNBOCTh IUCIIEPCHBIX CUCTEM.

57. Mexanu3msbl oOpazoBaHus JBoitHOro anekrpuueckoro ciosi ([I3C). CooTHomeHus: MeXIy
ANIEKTPUYECKUM TMOTEHIIMATIOM U MOBEPXHOCTHBIM HaTshkeHUeM (ypaBHeHHs Jlunmnmana). Dnek-
TPOKAMWUISIPHBIE KPUBbBIE U ompenenenue napamerpos II3C.

58. Obmme npeacrasiaeHuss o treopusx crpoenust JIIC. Ypasuenue Ilyaccona-bonbpiimana mst
muddysnoit vactu JI9C u ero perieHue st ciaydas ciado3apspKeHHBIX IOBEPXHOCTEH. YpaBHe-
Hue ['yu-Yenmena .

59. Cospemennas teopust crpoerust [[9C (teopus IlTepna); pons cnenuduueckon aacopOomum,
niepesapsiaka nmoepxuoctu. [Ipumepsr oopazoBanus [1IC. Ctpoenue muniems (popmysst JIC).
60. DIEKTPOKMHETUYECKUE SIBICHUS. DIEKTPOKMHETUUECKUI TOTEeHIIUAJ. Y paBHEeHUE CMOJTyXOB-
CKOTO JUIsl AJIEKTpoocMoca U aekTpodopesa. IhdekTsl, He yuuTbiBacMble ypaBHeHHEM CMOTy-
XOBCKOTO (TIOBEPXHOCTHASI POBOJAUMOCTb, IEKTPO(HOPETUIECKOE TOPMOKEHHUE, PEeNaKCaAIlUOH-
HBIH ¢ deKT).

61. JIpa Buga ycTOHYMBOCTU AUCTIEPCHBIX cucTeM. JInodunsueie u muodgoOHbIe cuctembl. Kpure-
puit ntnodunsHoCcTH 110 Pebunaepy-Llykuny. TepMmonnnamudeckie u KHHETUYECKUE (DaKTOPHI ar-
pEeraTuBHOM YCTOMYMBOCTH JUCHEPCHBIX cucTeM. lIpumepsl muoduiIbHBIX U JTHOGOOHBIX AMC-
IIEPCHBIX CUCTEM.

62. JInodobubie nucnepcHbie cucteMbl. DAKTOPBI arperaTuBHOM YCTOMYUBOCTH JTHMO(OOHBIX CH-
cteM. beicTpas u meanenHas koaryssinus. Kunetnka xoarynanuu no CMOIyXOBCKOMY (BBIBOJ
ypaBHeHus). OnpeziesieHne KOHCTaHThl CKOPOCTH M BPEMEHH TMOJOBUHHON KoaryJsiuu. 3aBUCH-

MOCTb YHCJIa HaCTUI] PA3HOI'O ITOPAJAKa OT BpCMCHHU.
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63. Teopus JJIDO. PackinnHuBaroliee JaBJI€HUE U €70 COCTABIISIIOIINE. Y paBHEHUE AJIs1 SHEPTUU
AIIEKTPOCTATUYECKOTO OTTAJIKMBAHUS TPHU B3aUMOJACHCTBUH CIa003apsKEHHBIX MOBEPXHOCTEH.
[ToTrenumanpHbIe KPUBBIE B3aUMOACUCTBUS YACTHIL JUIs arPETaTUBHO YCTOMYMBOU U HEYCTONYU-
BOU JIUCIIEPCHBIX CUCTEM.

64. Ilpupona cui MPUTSKEHUS M OTTAJKWBAHUSA MEX]y YacTUIIAMHU B JIUCIEPCHBIX CHUCTEMAX.
YpaBHeHUE I SHEPTUU NPUTSDKEHUS Mex Iy yactuiiamu. KoncranTta ['amakepa u ee puzndeckuii
CMBICJI. AHanu3 3aBUCUMOCTH CYMMAapHOM JHEPrMU B3aUMOJEHUCTBUS YACTHUIl OT PaCCTOSHUSA
MEXAy HUMHU.

65. ®dakTopbl arperaTUBHONM YCTOWYUBOCTU JIMOGOOHBIX TUCHEPCHBIX CHUCTEM. DJIEKTPOJUTHAs
KOaryJssius (KOHLIEHTpalOHHAs U HelTpanu3auronHas koaryssiuus). [Ipasuno lynsne-I'apau

u 3akoH Jlepsruna. CriocoObl cTabuan3anun Ju0(QOOHBIX TUCTIEPCHBIX CUCTEM.

Bonpocel uisi co0ece10BaAHUS

(KOHTPOJL CAMOCTOATEILHOM PadO0ThI).

Paznea 3. «JInopuibHbIe KOJUIOUIHbIE PACTBOPbLI».

Paznea 4.1. «CTpyKTypHpOBaHHbIE TUCIIEPCHBIE CUCTEMbI».

1. JlnodunwHbIe mucniepcHbIe cucTeMbl. Knaccudukamus u odmas xapakrepuctuka [TAB. Tep-
MOJMHAMHUKa ¥ MEXaHU3M Mulleuiooopazoanusi. Ctpoenue muriesut [IAB B BOAHBIX U yTiIeBO-
JIopoHBIX cpenax. ComoOumn3anusi.

2. JIuodunpHbIe MUCTIEpCHBIE CHCTEMBI. VICTHHHO pacTBOpuMBIEe B KoJmouanbie [TAB, ux kiac-
cudukamus. Munemiooodpa3oBaHue, CTpoeHUEe MUIEIUT; MeTo ikl onpeenennss KKM. dakToper,
piusgronre Ha KKM nosHbIX 1 HenoHHEIX TTAB.

3. CtpykTrypooOpa3oBanue B cooTBeTcTBUH ¢ Teopuei JJIDO. KoaryasimoHHO-TUKCOTPOITHBIC
1 KOH/ICHCAIlMOHHO-KPUCTAJUTM3AI[MOHHBIE CTPYKTYpHI. [lepexon oqHIX CTPYKTYyp B ApyTHE.
Knaccudukarus AUCTIEpCHBIX CHCTEM 0 PEOJIOTUYECKUM (CTPYKTYPHO-MEXaHUYECKUM) CBOM-
CTBaM.

4. HproTOHOBCKUE XHIKOCTH, ypaBHeHUus HproToHa u [lyaseiins. MeTtoibl u3MepeHus BI3KOCTH.
YpaBHeHue DUHIITEIHA 1715 BA3KOCTHU IUCIIEPCHBIX CUCTEM, YCIOBHUS €r0 MPUMEHEHUSI.

5. Peonornueckuit MeTo1 Miccne0BaHUs CTPYKTYP B TUCIIEPCHBIX cUcTeMax. Peosoruueckue
MoienH uaeanbHbIX Ted (Moaenu ['yka, HetoToHna, Cen-Benana-Kynona). Kpussie Teuenus pe-
QIBHBIX KUAKOOOPA3HBIX U TBEPA0OOPA3HBIX CTPYKTYPHUPOBAHHBIX CUCTEM.

6. MonenrpoBaHUE peOJIOTUYECKUX CBOMCTB Tell, MOJIeNb U ypaBHeHue bunrama. KpuBsie Teue-
HUS U BA3KOCTHU KHUJIKOOOPA3HOU U TBEPI0OOPA3HON CTPYKTYpUPOBAHHBIX cucTeM. [lon3yuecTs,

IIpesieN TEKY4ECTH.
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7. Kakue cucreMbl Ha3bIBalOTCA CBOOOJHOUCIIEPCHBIMU U CBA3HOUCIIEPCHBIMU?

8. Uto moapazymeBaeTcs o CTPYKTYPHO-MEXaHHYECKHMH CBOMCTBAMH TUCTIIEPCHBIX CHCTEM?
9. Uro Takoe reneobpazopanne? [lepeuncinuth GakTopsl, BIHUSIONIME HA TeJIe00pa3oBaHue.

10. Kakue CTpyKTypHUpPOBAHHBIE CHCTEMbI HA3bIBAIOTCS KOATYJISIIMOHHBIMHU? 3a CUET KaKMX CHII
OHM oOpa3zyrorcs?

11. Yto Takoe KOHJIEHCAIIMOHHO-KPUCTAITU3AIIMOHHBIE CTPYKTYphI? 3a cueT KaKuxX CUJI OHH 00-
pazyrorcsi?

12. Kakue »XHIKOCTH Ha3bIBAKOTCS HBEIOTOHOBCKUMU?

13. TlpuBecTn ypaBHeHHE DUHINTEHHA IS pacdyeTa BI3KOCTH HAMTOJIHEHHBIX CHCTEM.

14. Kakue cuctemsl onnuceiBaeT ypaBHeHue bunrama?

15. Kakue XHIKOCTH Ha3bIBaIOTCS HEHbIOTOHOBCKUMU? J[aTh KilacCU(UKAIIUIO HEHBIOTOHOBCKUX
YKUJIKOCTEN UCXOMS U3 MOKa3aTesl ypaBHEeHUs Beits.

16. ITouemy BS3KOCTh HCHBIOTOHOBCKUX CTPYKTYPHUPOBAHHBIX CHCTEM U3MEHSICTCS B 3aBUCUMOCTH
OT HaIpsHKEHUs?

17. Kakue y4acTKy MPUCYIIH KPUBBIM TEUCHHUSI )KUKOOOPA3HBIX CUCTEM?

18. B ueM cocTosAT 0COOCHHOCTH TEUCHHS TBEPIOOOPA3HBIX CUCTEM?

19. Kakue cBOMCTBa HAa3bIBAIOTCSI THKCOTPOIIMEH M CHHEPE3UCOM?

20. Kakoe siBneHHE Ha3bIBACTCA MOI3YIECTHIO?

21. Yrto Takoe kceporeinnb?

22. Yto Takoe ctymaHu? B ueM oTiawumMe CTyIHEH OT CTPYKTYPHUPOBAHHBIX BBICOKOIUCIIEPCHBIX
cucreM?

23. Ot kakux (akTOpOB 3aBUCUT CTyAHEOOpa3zoBaHue?

24. KakoBbl 0COOEHHOCTH JIBYX CITIOCOOOB MOJYYEHHsI CTYJHEH — B pe3yJbTaTe 3aCTyJHEBAHUS U

orpaHuueHHOro Ha0yxaHus? B uem nmposBisieTcs 3pPexT namsaTH B CTyAHSIX?

0) KpUTEepHH OLlCHUBAHUS KOMIIeTeHIMH (Pe3yJIbTATOB)
OTBeT OLIEHUBAETCS MO CIAEAYIOLIUM KPUTEPUSIM:
e [IpaBUiIBHOCTH, HOJHOTA, TIOTUYHOCTH TOCTPOCHUS OTBETA;
e VYMeHue onepupoBaTh ClEHUAIBbHBIMU TEPMUHAMU;
e VYMeHue BBIBECTH MATEMAaTUYECKHE COOTHOUIEHUSI B COOTBETCTBUM C TEOPETUUECKUM Ma-
TEpHUAJIOM;
e licnonb3oBaHue B OTBETE JOMOIHUTEIBHOIO MaTepuaa;

e VYMeHue HIUTIOCTPUPOBATE TCOPECTHUICCKUC IMOJIOKCHUA ITPAKTHICCKUM MATCPUATIOM.

B) OIIMCAHUE MIKAJIbI OLCHHBAHUSA
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Ha xom1okBuyMe OTBET CTy/I€HTA OLICHUBAETCS B COOTBETCTBUE C IIPEUIaracéMoil HIKaJIOM.

OTau4Ho

OtBer ouennBaercs Ha «OTIIMYHOY» MPHU:

IMpaBUJIbHOM, ITIOJIHOM U JIOTUYHO IMOCTPOCHHOM OTBETC HA BCC
BOIIPOCHI OMIIeTa;

YMCHUHU OIICPUPOBAHUA CIICHHUAJIBHBIMU TCPMUHAMU
UCTIOJI30BAHUH B OTBETE JIOTIOJTHUTEIILHOTO MaTepHala,
YMCEHUHA UILTIOCTPUPOBATE TCOPETUUCCKUC TTOJIOKCHUA IMTPAKTH-
YECKHM MaTepHAIIOM;

BBITIOJTHSIET MPAKTUYECKOE 3a/laHue (peIIaeT 3a1a4y)

Xopowo

OTBeT o1eHUBaETCS Ha «XOPOIIIOY TPH:

MIPaBUJIBHOM, TTOJTHOM U JIOTUYHO ITOCTPOCHHOM OTBETE, HO UMe-
I0TCSI HeTPYyObIe OMMOKA U HETOYHOCTH;

YMEHHUH ONEPUPOBAHUS CIICIIUATHLHBIMU TEPMUHAMH, HO BO3-
MOJKHBI 3aTPYAHCHHS B UCIIOJIb30BAHUN IPAKTHYECKOTO MaTepH-
ana;

YMEHHUH WJUTFOCTPUPOBATH TCOPETHUSCKUE TTOJIOKEHUS MTPAKTH-
YECKUM MaTepuajoM, HO IIPH STOM JICJIAI0TCS HE BIIOJHE 3aKOH-
YEeHHEIE BBIBOJBI UJIA 0000IICHM;

BBITIOJTHACT MPAKTUYCCKOE 3a/laHue (periaeT 3aaaqy), J0ImycKa-

IOTCA HCTOYHOCTU B PCHICHUH 3aJa4U.

Y 10BJ1€TBOPUTEIBLHO

OTBer OLICHUBACTCA HA «YIIOBJ'ICTBOPI/ITGJII)HO» Ipu:

CXEMaTHYHOM, HETIOJTHOM OTBETE;
HEYMEHHUH OIEPUPOBATh CICIUATBHBIMUA TEPMUHAMH HJIH UX HE-
3HAHWH;

C OJTHOM Tpy0OOo#t ONOKOM

HEYMEHHUH [TPUBOIUTH IPUMEPHI MPAKTHUECKOTO HUCIIOIh30BaAHHSI
HAayYHBIX 3HAHH.

BBIMOJTHSET MPAKTHYECKOE 3a[aHue (peIaeT 3a1auy), J0myCcKaeT
CYIIECTBEHHBIC HETOUYHOCTH B PEIICHUH 334U, IPUBOISIINE K

HCIIPABUJILHBIM BBIBOJAM.

Heynosiiersopu-

TE€JIbHO

OtBer OIICHUBACTCA KaK ((Hey,[[OBJ'IeTBOpI/ITCHBHO» npu:

OTBETE Ha BCE BOMPOCHI OUIIETa ¢ TPYyOBIMH OIIMOKaMH;
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® HEYMEHHMU ONEPUPOBATH CIECLUATIBHON TEPMUHOJIOTUEN;
® HEYMEHHUH IPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIOIb30BAHUS
Hay4YHbIX 3HaHUM.

e He pemaer 3agauy.

MUHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCUHUCKOM ®EJEPAIINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YYPE-
KIAEHUE
BBICHIET'O [TPO®ECCHUOHAJIBHOT'O ObPA30OBAHUA
«HarmonanbHbIN HCcaea0BaTeNbCKUN AAepHbIA yHUBEpCUTET « MU D)
OOHUHCKMH MHCTUTYT ATOMHOM JHEPreTHKH —
¢bwman eaepaabHOro rocyJapCTBEHHOIO aBTOHOMHOI'O 00pa30BaTEIbHOIO YUPEXKICHHS BbIC-
1Iero
npodeccuonansHoro oopasosanust «HarroHnanbHbIN Mccnea0BaTENbCKUI SACPHBIH YHUBEPCUTET
«MHUDN»

(MATD HUAY MUDN)

Creunansaocte  04.03.01. «Xumusa»

Choempanusanust «AHAJUTHYECKAS XMMHUI»

Jucrunnuna «KosstonaHass XuMus»

bujiernl K IK3aMEHY 10 NUCIHUIIINHE «KOJIJIOI/IQ!HaH XUMMS).

IK3aMeHAIMOHHBII Onj1eTNe 1

no JIMCHUIIJINHE «KOJIJIOP[[[HZIH XHUMMUS»

1. Tlpenmer xommonanHoi xumun. OcOOCHHOCTH CBOWCTB ANCHEPCHBIX cucteM. KomnuecTBeHHbIE
XapaKTepUCTUKHU JUCHEPCHOCTH: JUCIEPCHOCTb, YAEIbHAas MOBEPXHOCTh. (OCoOEHHOCTH
YIBTPAIUCIIEPCHOTO (KOJUIOMIHOTO) COCTOSIHHS BELIIECTBA.

2. Teopwus nonmumonekysipaoii ancopouuu [lonsau. [IppuMeneHe 0CHOBHBIX MOJIOKEHUH TEOPUU
[MonstHn ans pacyera M30TEpM aACcOpOLMU TPH pasHBIX TEeMIepaTypax W JUIs pasHbIX
ancop0aToB C TNPHUMEHEHHEM XapaKTePHCTHUECKON KpuBOH ancopOuuu. TemmepaTypHas
WHBAapUAaHTHOCTh XapaKTepUCTHYecKoM KpuBoi ancopbuuu. Kosdounuent addunocrtu.
DHepreTuyeckre napaMeTpsl acopOLru Ha OJHOPOJHON TTOBEPXHOCTH.

3. KpuBele TeueHus u 3aBUCUMOCTH 3((HEKTUBHOW BA3KOCTH OT HANpsHDKEHUH CcIBUra Juls
TBEp1000pa3HON CTPYKTYpUPOBAaHHOM CHCTEMBI. [onsarus HbIOTOHOBCKa,

ICEBAOINIACTHUYCCKAadA, JUJIaTaHTHasA ) KUAKOCTD.
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1.

IK3aMEeHALIMOHHBIN 0uj1eTNe 2

no aucnumanHe «KosutonaHass XuMus»

Knaccugukanus qucriepcHbIX CUCTEM: IO arperaTHOMY COCTOSIHUIO JUCTIEPCHOM (a3bl U
JMCIIEPCUOHHON Cpelpl, IO pa3MepaM 4YacTHll, [0 XapakTepy B3auMOJEHCTBUS
TMCTIEPCHOM (ha3bl U TUCTIEPCHOHHOM CPEeIbl, O CTPYKTYPHO — MEXaHUYECKUM CBOMCTBAM.
Ancopbuus. Abcomroraast, [ m006coBckast (n30bITouHast) agcopOrus. CBs3b aOCOTFOTHON U
ruO0COBCKOM a1copOIInH.

KonaeHncannoHHo-KpuCTaUIM3alMOHHbIE CTPYKTYphl. Ilpupona konrtaktoB. Orinuue

CBOWCTB OT KOAryJsiIMMOHHBIX CTPYKTYP.

IK3aMeHAIMOHHBIN 0nj1eTNe 3

mo JMCHUIIJINHE ((KOJIJIOI/IIIHaH XUMHUA»
[Tonstre o ModuUIbHBIX 1 TUOGOOHBIX TUCTIEPCHBIX CUCTEMAX.

AncopOriss Ha TpaHWIE pasjaena TBEpAOe TeNo — Ta3. YpaBHEHHE H30TEPMBI
MOJTMMOJIEKYJIIpHOM ancopOnu bpyHayspa, Ommerra, Temnepa (ypaBaenue bOT).
CTpyKTypUpOBaHHbBIE AMCHOEPCHBIE CHUCTEMbl. CTPYKTYpHO-MEXaHUYECKHE CBOMCTBA
oUcrepcHeIX cucteM. [emu u  crynHu. [eneoOpa3zoBaHue, cTyaHeoOpa3oBaHUE.
Koarynsaunonnesie cTpyktypsl. Ilpupoma kontaktoB. Tukcorponus. CuHepesuc.
HaGyxanue. [Tnactuunocts. [Ton3ydecTtp.

JK3aMeHAUMOHHBIN OnieTNe 4

no aucuunjunne «KoaouaHas XxumMus»

CB00OOAHO - TMCTIEPCHBIE (30J1M) U CBSI3HOAMCIIEPCHBIE (TETN) CHCTEMBI.
AncopOuus ra3oB ¥ mapoB Ha nmopucThix Tenax. Knaccudukanus nopucteix ten. Teopus
KaUUTSIPHOM KOHJICHCAITHH.
Crynuu. CrynHeoOpaszoBanue. Otnuune cTyfHeld OT reneid. DakTopbl, BIHSIONINE HA
ctynHeoOpasoBanue. CTpyKTypHas BSA3KOCTh. YpaBHeHue bunrama. VYpaBHeHue
OctBanpaa-Beins. Peonorus.

JK3aMeHANNOHHbIN OnjIeTNe 5§

o JUCHUIIJINHE ((KOJIJIOI/IIIHaH XHUMHUA»

CnocoOb1 MOJIYUCHUA NUCIICPCHBIX CUCTCM. Mertoapl AUCTICPIrUPOBaAHUA U KOHACHCAIINH.
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PaBHoBecue (a3 mpuM HMCKPUBICHHOW TOBEPXHOCTH pasnena. YpaBHeHue Jlarutaca.
VYpaBuenue Tomcona. M3oTepMbl ancopOLUUU Ha MOPUCTBIX Tenax. BiusHue CTPyKTYpbI
MOPHUCTOTO TeNa Ha ajcopOiuto. [ToHsATHE KanMUIAPHO —KOHCHCAIIMOHHOTO THUCTEepE3uca.
SArnenne comodbunmzanuu. Comoommmsar. Comoonmm3uTarop. MexaHusM CONFOOUITN3aIIH.
I'unpodunero-munodunereiii 6ananc. Yucno I'JIb. Crabunusupytomee neiictsue I1AB.
Moromee aeiictsue [1AB, mexanusm motomero aeiictsus. [Ipumenenue komtonanbix [T1AB.
JK3aMeHANMOHHBIN OnjIeTNe 6
no qucuumninde «Konionanasa xumusny

[Ipupona mnoBepxHOCTHOW dHepruu. (OCHOBHBIE TEPMOAMHAMHUYECKHE IapameTphbl

MOBEpXHOCTHOTO ciiosl. Kitaccugukanys moBepXHOCTHBIX SBIEHUI.

Teopust 00beMHOr0 3anoiHEeHUss MUKponop. [IpuMeHeHre OCHOBHBIX IMOJIOKEHUH TEOpUu

[onsauu B Teopun TO3M pans pacuera uzorepMm ajacopoumu. YpaBHeHus JlyOuHuHa u

Jyoununa-PanymkeBuya. [IpakTuueckoe nCronb30BaHUEe a1cOpOIIUN Ta30B U MapOB.

Crpoenne munemn [TAB u BMC B BOAHBIX KOJUIOMIHBIX PAacTBOpax B 3aBUCUMOCTH OT

KoHUeHTpauuu. Kputnueckas KoHIEHTpanus muieuiooOpa3zoBanus. Muuemisl [apriu.

Munennst Mak-bena. JXuakokpucrammmueckas cTpykrypa. [eneoOpa3Has CTpPyKTypa.

Tepnoe kpuctamumueckoe [TAB.

JK3aMeHAUMOHHBIN OnjieTNe 7
no qucuuniude «Koasonanasa xumusny

1. TloBepxHocTHOE HaTsDKeHHE. CBS3h TOBEPXHOCTHOT'O HATSDKEHHS C pabOTON KOTE3UH.

2. Tepmonmunamuka mpolecca aacopOIUMU Ha TpaHUIE >KUIKOCTb — Tra3. YpaBHEHHE
[umkoBckoro. @u3nyeckuii CMbICI KOHCTAHT ypaBHeHUs [IInmkoBckoro.

3. JluodunbHble KoOIOMAHBIE pacTBOpbl. CpaBHeHHE € JHOGOOHBIMH KOJUIOMIHBIMH
pactBopamu. Kommounusie [IAB u ux kimaccudukanus (aHUOHHBIE, KAaTHOHHBIE,
aM(doIMTHBIC, HEHOHOTCHHBIE).

JK3aMeHAUMOHHbIN OnjieTNe 8
no qucuuniude «Koasonanasa xumusny

1. Anre3sus u xore3us. SIBIeHUS cCMayMBaHUST U pacTekaHusa. KomudecTBeHHbIE
XapaKTepUCTUKU KOTe3WH U aare3uu. YpaBHenue Jlrompe. CMaunBaHue U KpaeBOil yroi
cmaunBaHus. YpaBHeHue OHra. CBs3b paOoThl aAre3uu ¢ KpaeBbIM YIJIOM CMadKBaHMUSL.
VYpasuenue [Jronpe-lOnra. [IpakTnueckoe 3HaueHNE CMauMBaHMSL.

2. Knaccudukarus ancopOunoHHbIX mporeccoB. dusndeckas aacopOLMst U XeMOCOpOIus.
OTnuuuTeNnbHbIe NPU3HAKK (PU3NYECKOM aIcOpPOILIMH U XEMOCOPOLIHH.

3. 3ammuTa U ceHCMOWIM3alnMs KOJUIOUAHBIX pacTBOPOB. 30J10TOE, cepeOpsiHOe, pyOHHOBOE,

xeneznoe yncio. Graokynanus, Groxyibl.
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JK3aMeHANMOHHbIN OnjieTNe 9
no aucuunjanne «Koasouanas xumms»
dynaaMmeHTanpHOE ajncopOumonHoe ypaBHeHHe ['nOOca. [loBepXHOCTHAs aKTHBHOCTD.
[ToBepXHOCTHO-aKTUBHBIE, MMOBEPXHOCTHO-MHAKTHUBHbBIE u MMOBEPXHOCTHO
UHIU(PPEpEHTHBIE BEIIECTRA.
OnTuueckue CBOWCTBA KOJUIOMIHBIX cucteM. PaccesHue wu  anacopOmusi cBera
KOJUIOUTHBIMU pacTBopaMu. YpaBHeHue Panesi. Ananus ypaBuenust Panesi. 3akon byrepa-
JlambepTa-bapa.
CenumeHTanMoHHas ycToMuuBocTh. [uncomerpuyeckuii 3akoH Jlammaca-Ileppena.
CenumeHTanyst 1 METOAbl CEAMMEHTAMOHHOTrO aHain3a. CeIMMEHTAllMOHHbIN aHalu3
MOJINUCTIEPCHBIX cucTeM. CUTOBBIN aHAIN3.
IK3aMeHANMOHHBIN OmsieTNe 10
no qucuuniaude «Koasonanasa xumusny
AncopOuus Ha rpaHuULe pacTBOp — ra3. BnusiHue Ha ancopOIMio Ha TpaHUIIE PacTBOpP — ras
CTPOEHHUSI U pa3Mepa MOJIEKYJIbl TOBEPXHOCTHO-AKTUBHOIO BenlecTBa. lIpaBuno Jlrokio-
TpayoGe.
CtpoeHue IBOWHOTO DJEKTPUUYECKOTO CJIOs. MexaHu3Mbl (OPMHUPOBAHHS JBOWHOTO
ANEKTpUIECKOro ciosi. M30upaTenbHas ancopOIuys ¢ JoCTpauBaHUEM U 0€3 T0CTpanBaHUs
kpuctaumyeckod pemerku. [IpaBuno Ilanera-®asiHnca. MoHu3anmsi MOBEPXHOCTH
Hanucanue ¢popmysbl MULIEIITBL.
Kunernka koarymsauuu. beictpas u MemieHHas koaryiasuus. OCHOBHBIE IOJIOKEHUS
Teopuu OBICTPOi Koaryssinuu CMOIIyXOBCKOTO. BolpaskeHre 1 aHaan3 KOHCTaHT ObICTPOi
Y MEJUIEHHOM KOAryJIsIIuu.
JK3aMeHAUMOHHbIN OmsteTNe 11
no aucuunianne «Koniouanas xumms»
Ancopbuus Ha rpaHuiie pactBop —rasz. Oco0eHHOCTH a1cOpOLIMN Ha TPaHMIIE )KUAKOCTh —
ra3.  3aBUCHUMOCTb IIOBEPXHOCTHOTO HATSKEHUs OT MPUPOJbl M KOHLEHTpaluuu
pacTBOpeHHOro BeuiecTBa. [10BepXHOCTHO-AKTUBHBIE BELIECTBA.
Teopus ycroitunBocTH 110POOHBIX 301eil — Teopust JIDO. PackiuHuBaromiee 1aBieHue.
DIEeKTpOCTaTUYECKOE OTTajJKuBaHUE. Pacuer BaH-Iep-BaajlbCOBBIX CHJI MPUTSKECHHUS.
Koncranra ['amakepa.
Buner koarynsmuu  (KOHIIGHTpAIlMOHHAs, HEWTpalu3allMOHHAs, TeTePOKOarymsiusi,
rerepoanaryisaus). Koarymsmuss cMechl0 DIEKTPOIUTOB. AJJIWTUBHOE JIEHCTBUE,

aHTar OHu3m HeﬁCTBHH, CUHCPI'U3M nevictBud. IlenTuzanms.
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JK3aMeHANMOHHBbIN OmyteTNe 12
no aucuunjanne «Koasouanas xumms»

Crpoenue ancopOLMOHHOTO CJIOSI Ha TpaHWIe pacTBOp — Ta3. lazoobpasHbie W
KOHJICHCUPOBAHHBIE TMOBEPXHOCTHBIC IUICHKH. YPaBHEHHUS COCTOSHUS MOBEPXHOCTHBIX
TIJICHOK TIPU MAJIBIX M CpeHUX KoHIeHTpanusax [TAB.

MonekynsapHO-KMHETUYECKUE CBOMCTBA KOJUIOMIHBIX CUCTEM. TEIIOBOE ABUKEHUE MOJIEKYI
u OpoyHoBckoe ABmkeHHE. Jnddy3us B UCTHHHBIX pacTBOPax M B KOJUIOMTHBIX CHCTEMaX.
VYpaBuenue OWHIITEHHA, ypaBHeHUEe OiiHInTelHA-CMomyxoBckoro. KosmratusHbie
CBOMCTBA KOJIJIOMIHBIX PACTBOPOB.

AHanmu3 KpUBOW SHEPIUM B3aUMOJEHCTBUS MEXKIY ABYMS MULEIUIAMU. BIVOKHUN 1 TanbHUN
MHUHUMYMBI. SIBeHne TukcoTpornuu. CoipBaTanys YacTHIl, CTPYKTYPHO-MEXaHHUYECKHH,

SHTPONHUIHBIA, OCMOTHYECKHUH, THAPOIUHAMUYECKUN (aKTOPHl YCTOMYNBOCTH.

IK3aMeHAUMOHHBbIN OnyteTNe 13

no aucuunianHe «Konouanas xummus»
AncopOuus Ha rpaHHIle TBEpJOe TeI0 — pacTBOp. MosekysipHas aacopOLus U3 pacTBOPOB.
OOmenHas aacopOumsi. YpaBHEHHWE MOJEKYJISIpHOU aacopOumm u3 pactBopoB. I[IpaBmiio
Pebunnepa. Monnas agcopbumsi. JInoTporHbie psibl.
Teopernueckoe 000CHOBaHHME METOJOB TypOMAMMETpuu U Hedenomerpuu. [IpumeHeHne
CPaBHUTEIBHBIX M3MEPEHUN C MHCHOJb30BAHUEM CTAaHAApTOB. EIWHUIBI H3MEpeHUs
MYTHOCTH.
YCTOMYMBOCT M KOATyJSIIMS  KOJUIOMJIHBIX CHUCTEM. ArperatuBHas M KHUHETHYeCKas
YCTOMUYMBOCTh KOJUIOMJHBIX pacTBOPOB. MexaHu3Msbl notepu ycronunBoctu. Koarynsmus u
KOAJIECUEHUUA. Y CTONYMBOCTh TOHKHUX CJIOEB KUAKOCTH M SHEPTUs B3aUMOJECHCTBUS MEXIY
MMOBEPXHOCTHIO ABYX Tell. MI3MEeHeHHe 3Hepruy B3aUMOICUCTBUS MKy MULIEIUIAMU MPU UX
CONMMKCHHH.

JK3aMeHANMOHHbIN OnyieTNe 14

no aucuunianne «Koniouanas xummus»
AHanu3 KpUBOW 3HEPIUM B3aUMOJEHUCTBUS MEXKIY ABYMs MULIEJUIaMU. BIKHUN U TanbHUN
MHUHUMYMBIL. SIBieHHe TukcoTpornuu. CoiapBaranys YacTUl, CTPYKTYPHO-MEXaHHUYECKH,
SHTPOIMUNHBINA, OCMOTHYECKUH, THIPOANHAMHUYECKUI (PaKTOPbI yCTOHYMBOCTH.
DNEeKTPOKUHETUYECKUEe  SIBJIGHMS B JAHUCIEpPCHBIX  cucremax.  [loHstue 00
ANEKTPOKUHETHUECKUX SBICHUSX U UX MpHUpoie. DIeKTpodopes u dMeKTpoocMoc. DPPeKTs
Hopna u KBunke. BiausiHue paznudHbIX (aKTOpPOB Ha AIEKTPOKMHETHMUYECKUN MOTEHIUAI.

MexaHu3M BIMSHUS Ha BHCKTpOKI/IHCTI/I‘-ICCKI/Iﬁ NOTCHIIMAI I/IH,Z[I/I(b(bCpCHTHBIX u
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HeMHIU(PPEPEHTHBIX AEKTPoNUToB, pH cpenbl, TeMnepaTypsl, IPUPOALI TUCTIEPCUOHHOM
cpeapl.

Teopuss 00bEMHOTO 3amoyHeHUs] MUKpOIop. IIpiMeHeHre OCHOBHBIX IMOJIOKEHHH TEOPHU
[onsan B Teopum TO3M mnst pacuera um3orepM azncopOumu. YpaBHeHus JlyOuHuHa u

Jyoununa-PanymikeBuua. [IpakTuueckoe UCIONB30BaHUE aJICOPOIMU Ta30B U MAPOB.

JK3aMeHANMOHHBIN OmjieTNe 15
no aucuunjnne «Koajsouanas xumMms»

Omnpenensroniasi pojib MOBEPXHOCTHBIX SIBJICHUNA B KOJUTOMAHOW xumuu. Kiaccudukamms
JUCTIEPCHBIX CHCTEM: IO arperaTHOMY COCTOSIHHIO TUCIIEPCHOM (Da3bl M TUCTIEPCHOHHOU
Cpenpl, MO pa3MepaMm YacTHll, 1Mo KoHIeHTpanuu. [Torstue o mmopuiabHbIX U THO(HOOHBIX
JTUCTIEPCHBIX CUCTEMAaX.

Kpussie Teuenuss m 3aBUCUMOCTH (PPEKTUBHOW BS3KOCTH OT HAMPSDKCHWM CHBUTra JUIs
TBEP1000pa3HOI CTPYKTYPUPOBAHHOM CHCTEMBI. [TonsTus HbIOTOHOBCKa,
[ICEBJIOIIJIAaCTUYECKasl, JUIaTaHTHASI )KUKOCTb.

Hamumure ¢dopmynsl Mumemn ciaeayromux 3ojed: 3018 Opommma cepebpa AgBr,
CTaOMIIM3UPOBAHHOIO  HHUTpPATOM  cepebpa; 3oms  ruapokcuaa kemeza  Fe(OH)s,

crabunusupoBanHoro Fe(NO3)s.

0) KpUTEepHH OLICHUBAHUS KOMIIeTEeHIUi (Pe3y/IbTaTOB)

OTBeT OILICHUBACTCA 110 CIICAYIOIIHUM KPUTCPHUAM:

[IpaBUILHOCTB, TTOJIHOTA, IOTHYHOCTH TTOCTPOSHUS OTBETA;

YMeHHe onepupoBaTh CeHAIBHBIMA TEPMUHAMU;

YMeHHe BBIBECTH MaTEMATHUYECKHUE COOTHOIIICHHS B COOTBETCTBHH C TEOPETUICCKUM MaTEPH-
ajoMm;

Hcnonb30BaHue B OTBETE OMOIHUTEIHLHOIO MaTepHana;

YmMmenue HIUTIOCTPUPOBATE TCOPECTHUICCKUC IMOJIOKCHUA ITPAKTHICCKUM MATCPUATIOM.

B) OnmucCaHMe KaJdbl ONCHUBAHUSA

B ocnHoBe npoucaypsl opeaCJICHUA YPOBHA Cq)OpMHpOBaHHOCTI/I KOMIIETEHIIUH JICKUT OaJITbHO-

peﬁTHHFOBaﬂ OILICHKa 3HaHHI>i, YMeHHﬁ, HaBBIKOB (I/IJ'II/I) OIIbITa ACATCIIbBHOCTU CTYACHTOB.
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YpoBHHU ycBoOe-
HHMS MaTepuaja
u cpopmupo-
BAHHOCTH CIIO-
c000B J1esATeIb-

HOCTH

KonkpertHsble geiictBus
CTY€HTOB, CBH/IeTeJIbCTBYHOIIHE

0 JOCTUMKCHUHU JAHHOI'O YPOBHHA

IlepBbiii
MeHble 60
0aJ1J10B
HeynosJjerso-

PMTEJbHO

PesynbTaTel 00y4eHHS CTYICHTOB CBHJICTEIBCTBYIOT 00 YCBOCHHUH MU He-
KOTOPBIX 3JIEMEHTAPHBIX 3HAHUI OCHOBHBIX BOMPOCOB MO AucHUIUIMHE. []o-
MyIIEHHBIE OMUOKN U HETOYHOCTH MOKA3bIBAIOT, YTO CTYACHTHI HE OBJIAJIEITH

HEO0O0XOINMOM CUCTEMOMN 3HAHUH M0 JUCLIUIIINHE.

Bropoii

ot 61 no 74
0aJ10B
YnoBiaerBopu-

TEJIbHO

JIOCTUTHYTBIM YPOBEHBb OIEHKH PE3yJbTaTOB OOYYCHHS IMMOKA3bIBAET, YTO
CTYJIEHTHI 00Jaaf0T HEOOXOIMMON CUCTEMOMN 3HAHWM U BIIAJCIOT HEKOTO-
pI)IMI/I YMGHI/IZMI/I 10 AUCIOUIIIINHEC. CTYJIGHTBI CHOCO6HBI IIOHUMATh N I/IHTep-
MPETUPOBATH OCBOSHHYIO HH()OPMAITHIO, UTO SIBJISETCS OCHOBOM YCIICIITHOTO
(hopMupOBaHKS YMEHUHN U HABBIKOB TSI PEIICHUS MPAKTUKO-OPUEHTUPOBAH-
HBIX 33J1a4: BOCIIPOU3BOJAT TEPMUHBI, KOHKPETHBIC (aKThl, METOABI M TIPO-
LIeTypbl, OCHOBHBIC TTOHSATHS, MPABHUJIA M TIPUHITUTIBL;, TTPOBOISAT MPOCTEHIITHE

pacyeThl; BBIMOIHSIOT 3aIaHMs 0 00pa3Ily (MM MO HHCTPYKITUN).

Tpernii
ot 75 no 89
0aJJI0B

Xopomo

CryneHTsl IPOJIEMOHCTPUPOBAIH PE3YJIbTaThl HA YPOBHE OCO3HAHHOIO Bja-
JIeHHs] y4eOHBIM MaTepuaioM U yUeOHbIMU YMEHHUSMHU, HaBBIKAMU U CIIOCO-
0aMu JesTenbHOCTH 1o AucuuiuinHe. CTyAeHTHI CIOCOOHBI aHATM3UPOBATD,
MIPOBOJUTH CpaBHEHHE U 00OCHOBaHME BHIOOpA METOJIOB PEILICHUS 3a/laHUI
B MPaKTUKO-OPUEHTHUPOBAHHBIX CUTYaIUsX, & UMEHHO: OOBSCHSET (haKThI,
MpaBWJIa, IPUHIMUIIBI; peoOpa3yeT CIOBECHBIM MaTepuan B MaTeMaThye-
CKHE BBIPAXKCHHUS; MIPEIMOJIOKUTEIHHO OMUCHIBACT OyAyIIHe MOCIeACTBHUS,
BBITEKAIOIIUE U3 UMEIOIIUXCS JAaHHBIX; YCTAaHABIMBAET B3aUMOCBSI3U MEXITY
COCTaBOM, CTPOCHHEM M CBOMCTBAMH XMMHYECKHX BEIIECTB; MPOBOAUTH
pacdeTsl 0 XUMHYECKUM (hopMysiaM B ypaBHEHUSIM; CAMOCTOSTEIHHO MPO-
BOJUT XUMHUYECKHUI SKCIIEPUMEHT 11O MHCTPYKIIUHU WM TIO YKA3aHUIO MPETIO-
JlaBaTessl U OMKCBIBAET €0 Pe3yJIbTaThl. IPUMEHSET 3aKOHBI, TEOPUU B KOH-
KPETHBIX MPAKTUYECKUX CUTYAIHSIX; HCIONb3YeT MOHSATUS U MPUHIUIBI B

HOBBIX CUTYyallUAX.
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YerBepThlil CryneHT crmocoOeH UCIOJIb30BaTh CBEICHUS U3 Pa3IMYHbIX HICTOYHUKOB JJIsI

ot 90 10 100 YCIELIHOT0 UCCIIEI0BAaHUS U TIOUCKA PEIIEHUS B HECTaHJAPTHBIX MPAaKTUKO-
0aJ1J10B OPUEHTUPOBAHHBIX CUTyalUsIX: OPUECHTUPYETCA B IIOTOKE XUMUYECKON HH-
OT1auyno ¢dbopmanuu, onpeaenseT UICTOYHUKH He00X0AUMMOM HH(OpMAIIHH, CIIOCOOCH

aHAJIM3MPOBATH €€; MpeJiaraeT IUIaH NMPOBEACHUS SKCIIEpUMEHTA WIH ApY-
IUX JAEWCTBUI; COCTABISET CXEMbI 3a7a4l, OLEHUBAET JIOTUKY ITOCTPOCHUS
TEKCTa; OLEHMBAET COOTBETCTBHE BBIBOJOB MMEIOIIMMCS JTAaHHBIM; IJIaHU-

PYET U OCYIIECTBIIAET XUMUYECKUI IKCIIEPUMEHT.

Jlomyck K 3a4eTy 10 TUCIUILTHHE B COOTBETCTBHH ¢ puHsaTor B UATD HUAY MUDU 6amnsHO-
PEUTUHIOBOM CCTEMOI OLIEHKH 3HaHUH CTYJIEHTOB OCYILIECTBIISETCS IIPH KOJIMYECTBE HAOpaHHbBIX
CTyJIeHTOM Oojee 35 GayljloB 3a CEMECTp IPH YCIOBUU BBINOJHEHUS BCEX NMPEAYCMOTPEHHBIX
y4eOHOM MporpaMMoi BUAOB y4eOHO! JAESITETbHOCTH.

3a cemMecTp CTyACHT MOXKeT HaOpath oT 35 10 60 Gawios.

MuHUMAaIBHBIA 0aJi1 3a OTBET Ha 3auere — 20, MakcuManbHbIH — 40.

OO6mast (UTOTOBasI 1O MMPOMEKYTOYHOMY KOHTPOJTIO) OIIEHKA OMPEEISIETCS 0 CYMMapHOMY KO-
JTU4ecTBY 0assIOB MOJTYYEHHBIX CTYJIEHTOM B XO/I€ TEKYIIEH B ceMecTpe yueOHOM! e TeIbHOCTH U
PE3yNIbTaTOB MPOMEKYTOUYHON aTTECTALNM (3a4€Ta) U BRIMVISIAUT CIEAYIOMNUM 00pa3oMm:

60 — 74 Ganmna — «Y 1OBIETBOPUTEIBHOY;

75 — 89 6anIoB — «XOPOIIIOY;

90 — 100 6am10B — «OTITUYHOY.

Ha 3aueTe craBUTCS OlICHKA B 3aBHCHUMOCTH OT:

OT1au4yHo OtBeT oneHuBaeTca Ha « OTIIMYHOY» TPHU:

35-40 6asj10B ® MPaBWJIHHOM, ITOJJTHOM U JIOTUYHO MIOCTPOCHHOM OTBETE Ha BCE
BOIIPOCHI OMIIETA;

® YMEHHH OIEPUPOBAHUS CIEIUATBHBIMA TEPMHUHAMU,

® UCIOJIb30BAaHUU B OTBETE JOMOJHUTEIHHOTO MaTepraa;

® YMEHHMH WUIIOCTPUPOBATH TEOPETUUECKUE TTOJIOKEHUS TPAKTU-

YCCKUM MaTCpUaIOM;

Xopomo OtBeT ouleHMBaeTCs Ha «XOpOILO» IIPH:

30 — 34 6as10B ® [IPaBWJIBHOM, IIOJHOM M JIOTHYHO ITOCTPOEHHOM OTBETE, HO UME-
I0TCsI HerpyOble OIMOKK U HETOYHOCTH;

® yYMEHHUM OIEPUPOBAHMS CIIELUATIBHBIMU TEPMUHAMH, HO BO3-
MO>KHBI 3aTPYAHEHHS B UCIIOJIb30BAHNU IIPAKTHUECKOTO MaTepu-

ana;
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¢ YMEHMM WIIIIOCTPUPOBATH TEOPETUUYECKUE ITOJIOKEHUS NTPAKTH-
YECKUM MaTEPHUAIIOM, HO IIPU 3TOM JIEJIAKOTCS HE BIIOJIHE 3aKOH-

YEHHBIE BBIBOBI MK 000OIIECHHMS;

YnoBaerBoputeabHo | OTBET OleHUBACTCS HA «Y IOBJICTBOPUTEILHOY TIPH:

20 -29 6asi0B. ® CXEMaTHYHOM, HEIIOJIHOM OTBETE;

L] HCYMCHHHU OIICPHUPOBATH CIICHUAJIBHBIMU TCPMUHAMHA WJIM UX HC-
3HAHUU;

® C oaHOI rpy0oit omnuOKOM

¢ HCYMCHHHU IIPUBOJUTE NPHUMEPLI IPAKTUUCCKOTIO NCIIOJIBb30BaHUA
Hay4YHbIX 3HaHUH, C TPyObIMHU OLIMOKaMH B pEIIEHHOMN 3K3aMeHa-

[IAOHHOI 3a7a4e.

HeynoBierBopu- Ortger oneHnBaeTcs kak «HeyaoBIeTBOPUTEIIBHOY TIPH:
TeJIbHO e OTBETE Ha BCE BOMPOCH! OMiieTa ¢ rpyObIMU OLIMOKaMU;
Memnee 20 6as108 ® HEYMCHHUH OINEPUPOBATH CICIHAIBHON TEPMUHOIOTHEH;

® HCYMCHHHU IIPUBOJUTE NPHUMEPBI IPAKTUYCCKOI'O MCIIOJIb30BaHUA

Hay4HbIX 3HAHMII;

[Ipu Hey1OBIETBOPUTEIHHOM OLIEHKE Ha 3a4eTe, He3aBUCUMO OT MOTYYeHHBIX B CeMecTpe 0aljioB,
BBICTaBJIsIETCS UTOroBas olieHka «HeynoBneTBoputenbHo». B 3TOM citydae cTyIeHT UMeeT IIpaBo
Ha Iepec/adyy dK3aMeHa B COOTBETCTBUE C MPOLEAYPOH, MPEAYCMOTPEHHON MOJI0KEHUEM O MPO-

MexyTtouHol arrectaruun UATO HUAY MUDU.

MHUHUCTEPCTBO OBPABOBAHUS U HAYKU POCCUNCKOMN ®EJEPALIUU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPE-
XKIEHUWE
BBICHIEI'O ITPO®ECCHOHAJIBHOI'O OBPA3OBAHUA
«HannoHanbHBIN UCCIeA0BaTENbCKUH siepHbId yHUBEpCUTET « MU D)
OOHMHCKUH MHCTUTYT ATOMHOH JHEPreTHKH —
¢dbunman deaeparbHOro rocy1apCTBEHHOI0 aBTOHOMHOTO 00pa30BaTENbHOIO YUPEKICHHS BbIC-
IIEeT0
npodeccuonansHoro oopasopanus «HarroHnanbHbIN HCCIeA0BATENbCKUH SAEPHBIA YHUBEPCUTET
«MHN DNy
(UATD HUSLY MUDN)

Coemnansaocts  04.03.01. «Xumusa»

CHGHI/IaJ'II/BaI_[I/IH «AHATIUTHYECKAS XUMMSI»

JucuuminHa «Koaonagnas xumus»
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TecToBbIE 3aJaHNA N0 ANCHUILINHE «KoJouaHas XUuMH».

Pasnea 1. [Ilucnepcusblie cucrembl. [loBepXHOCTHBIE SIBJICHUS.

Paznen 2. OcoGeHHOCTH CBOICTB BellleCTB B BbICOKOAUCIIEPCHOM cocTosiHuM. Kostonanbie
PacTBOpbI.

Tecr 1.

1. ®u3uyeckas aacopOUUs OT XUMHYECKOH OTJIMYAETCH:

1) BBICOKHMM TEIIOBBIM dPPEKTOM U HEOOPATUMOCTBIO;

2) HEBBICOKHMM TEILJIOBBIM 3PPEKTOM U 00PaTUMOCTBIO;

3) HEBBICOKUM TEIUIOBBIM 3(PPEKTOM U HEOOPATUMOCTHIO;

4) BBICOKHMM TEIJIOBBIM 3P(HEKTOM 1 0OpaTUMOCTBHIO.

2.MeToabl NOJTy4eHHS KOJUIOMIHBIX PACTBOPOB, OCHOBAHHbIE HA 00belMHeHUHU 0oJiee MeJl-
KHMX 4YacTHI B 00jiee KPyIHbIe, HA3bIBAETCH:

1) rTUAPOTUTHYECKUMH;

2) menTU3aluOHHBIMH;

3) KOHJICHCAIIMOHHBIMU;

4) nucrepraiMOHHBIMH.

3. JI1sl KOJIM4YEeCTBEHHOM OEHKH COCTOSIHUA TUCTIEPCHOM (pa3bl KOJLIOUIHOM CHCTEMbI MC-
NOJIb3YIOT BEeJTHYNHY:

1) maccsr;

2) IUCTIEPCHOCTH,

3) oObeMa;

4) IIOTHOCTH.

4. JIis1 304151 THAPOKCH/IA KeJle3a, MOJYUEeHHOI 0 THAPOJIN30M ero XJIOpH/a, NOTeHIHAIoNpe-

ACJIAIOIIHUM ABJIAETCA UOH:

1)  ocr
2) Fe3*
3 H
4 cr

S. CBeTOBOH MOTOK NPH NMPOXO0KICHUH Yepe3 KOJIONAHBIN PAaCTBOP MOJABEPraercs:
1) (bayopecueHIny;

2) T (PPaKIIMOHHOMY pacCesHUIO;

3) ajicoponuy;

4) uHTEp(EpEHIHH.

6. K razoo0pa3HbIM JUCIIEPCHBIM CHCTEMaM OTHOCUTCH aTMocepHblil TymaH. Tyman

npeacTaB/sieT co00i pacnpeneneHne MeIbYalIINX YaCTHIL:
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1) TBEPJIOTO BEIIECTBA B rase;

2) KHUJIKOCTHU B Ta3e;
3) rasa B rase;
4) JKUJKOCTH B KUJKOCTH.

7. CyCHeH3I/IﬂMH Ha3bIBAKOTCHA TAKHE TUCIEPCHBLIEC CUCTEMBI, B KOTOPbIX:

1) ra3000pa3HbIC YaCTUIIBI PACTIPEICIICHBI B KUIKOCTH;

2) ra3000pa3Hble YaCTHIIBI paclpeielIeHbI B Ta3e;

3) KUJKOCTh Pa3ApoOsIeHa B IPYTOi HE PACTBOPSIOINICH €€ KUKOCTH;
4) TBEPJbIEC YACTULIBI PACIIPEIEIIECHBI B )XUIKOCTH.

8. K kakuMm JucnepCcHbIM CHCTEMaM OTHOCATCS MOJIOKO, CMeTaHa, MaiioHe3?

1) CYCIICH3US;
2) OMYIIbCHUS;
3) a’po30JIb.
4) COJIMI030J1h

9. B MCTHHHBIX pacTBOpPax pa3Mep PaCTBOPEHHBIX YACTHIl KoJie0J1eTcs B npeaesiax (cM):
1) 1-10?

2) 102-10°

3) 10°-107

4) 107 -10°

10. Ko/u1ouaHbIMU pacTBOPaMM HA3BIBAKOTCH TaKHe JUCIEPCHBbIE CUCTEMbI, B KOTOPbIX
pa3Mep 4yacTHIl KoJiedJieTcs B npejaesaax (cM):

1) 1-107

2) 102-10°

3)10°-107

4)107 - 10

11. Han601b11MM KOATyJMPYIOIIHMM JielicTBHeM NpH 00pa3oBaHuM 30151 Agl n3 paBHbIX

oobemoB 0,02 M pacrtBopa AgNOs3 u 0,01 M pacrBopa Kl oka3biBaeT HOH:
1) SO4 %

2) K*
3) cr
4) Ca?*

12. st 304151, mosrydenHoro mo peakuuu 2NazSiOs sy + 2HCI = H2SiO3 + 2 NaCl, nanayy-
LIMM KOATyJIHPYIOIIHM /IeliCTBHEM 00/1a/1al0T HOHBI:
1) S04 %
2) K*
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3) Zn*
4) Cu?*
13. IloBbILICHHE arperaTnBHOi’I yCTOﬁqHBOCTH 30JId IIYyTEM BBCACHUS B HEI'O BLICOKOMOJI€-

KYJSPHOI'0 COCANHCHUS HA3bIBACTCH:

1) KOJUTOMIHOM 3aIlIUTOM;
2) KOaryJsiuen

3) ceIMMeHTauen

4) azcopouei

14. KoaryJupymwiuasi ciocOOHOCTh HOHA-KOATYJISIHTA TeM 00JIblile, YeM 00JibIe 3apsij
noHa. KosmuecTBeHHO 3Ta 3aKOHOMEPHOCTH ONMCHIBAETCS MPABHIIOM:

1) [NeckoBa;

2) lymeme-Tapau;

3) Jlenrmiopa

4) Jroxmo-Tpayoe

15. SIBy1eHue MepeHOoca YACTHIL JUCTIEPCHOM (pa3bl MO JeiCTBHEM BHELIHEr 0 dJIeKTpuye-

CKOr'0 IoJjis Ha3bIBACTCHA:

1) AIIEKTPOOCMOCOM;

2) [TOTEHI[MAJIOM TEYEHUS;

3) 351eKTpoope3om;

4) MOTCHITUATIOM CEANMEHTAIMH
Tect 2.

1. Kakue ¢pu3nyeckue cBoiicTBa HanOoJ1ee XapaKTePHbI JJIs1 CBSI3HOAUCIIEPCHBIX cUCTEM?
a) Bs3kocTs,

0) [ToBepXHOCTHOE HATSKCHHE,

B) YIIpyrocTs;

r) [IpouHocTs;

1) I1oTHOCTB;

e) [lmacTuaHOCTb.

2. B Ko/110M1HOI XUMHH OHATHA CTPYKTYPbI H CTPYKTYPOOOpPa30BAHUS NPHHSATO CBS3bI-
BaTh C KOAryJsueil, B Ipouecce KOTOPOil NPOUCXOAUT 00pa3oBaHNe NPOCTPAHCTBEHHOM
CEeTKH M3 YaCTHUIl JMcIepcHOH (a3bl ¢ pe3KUM YBeJIHYeHHeM NPOYHOCTH cucTembl. Ilpu
3TOM CBOOOAHOIMCIIEPCHBIC CHCTEMBbI IIEPEXOAAT B cBA3HOANCHepcHbIe. Ha kakue Kiacchl

NMOAPa3AeJsIIOT TAKHE CHCTEMBbI 10 CTPYKTYPHO — MeXaHH4ecKuM cBoiicTBam (1o I1. A.Pe-

ounaepy)?
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a) KoHaeHcanoHHO—KpUCTaNIN3allMOHHbBIE CTPYKTYPbI, BOZHUKAIOIINE 32 CYET XMMHUYECKOIO
B3aMMO/ICHCTBHS MEXK/Ty YaCTUI[AMH U MX CPACTaHUs C 00pa30BaHUEM KECTKOH 00beMHON
CTPYKTYPHI;

0) Kpucramnmmdeckue CTpyKTypbl, BOSHHKAIOIINE MEXIY BEIIECTBAMH C HOHHBIM THIIOM KpH-
CTAJUTMYECKOM PELIeTKH 3a CUET MOHHBIX CBS3EH;

B) KoarysiiimoHHbIe CTPYKTYPBI, B KOTOPBIX B3aUMOJICUCTBUE MEX/TY YaCTUIIAMU HJET Yepe3
IIPOCIONKY AUCIIEPCUOHHOMN Cpeibl;

r) AMop(dHBIE CTEKIO00pa3HBIC CTPYKTYPHI C KOBAJICHTHBIMU CBSI3SIMU MEK/TY YaCTHUIIAMHU.

3. Kak Ha3bpIBaeTcsl cIOCOOHOCTh CHCTEMbI BOCCTAHABIUBATH EPBOHAYATIBHYIO CTPYKTYPY
BO BpeMeHHM IocJjie ee MeXaHU4eCKOoro paspyuenus?

a) DJIaCTUYHOCTB;

0) Ilentu3zanus;

B) Tukcorpomnus;

r) [ImacTuaHOCTH;

n) Peonekcus.

4. Kak Ha3pIBaeTcs COCOOHOCTb CHCTEMbI YBEJIMYUBATH IPOYHOCTH BO BpEeMEHH NPH J1eii-
CTBMU HANIPSIZKEHUsI ¢ABUra (MeJieHHOe BpallleHne, Hanpumep).

a) DJaCTUYHOCTD;

0) Ilentu3zanus;

B) Tukcorpomus;

r) [ImacTuaHOCTB;

n) Peonekcus.

5. Kakue U3 nepevucjaeHHbIX CUCTEM OTHOCATCH K CBA3HOAMCIEPCHBIM ?

a) [Topomikwu;

B) ['enu;

r) 3omH;

1) Ctyaau

e) ['pyHTHL

6.Bb10epute onpenesieHue, HanOo0Jiee MOJTHO PacKpbIBaKwIee coaepxxkanue nouaTus. Kou-
JIOUJHASI XUMHS — ITO...

a) CamocTOsTEeNbHBIN pa3aen (U3nuecKoil XuMuu;

0) Hayka o moBepXHOCTHBIX SIBJICHUSX U IUCIIEPCHBIX CUCTEMAX;

B) Hayka o BeicokoMonekysipHbIx coequHeHusx (BMC);

r) Hayka o mporieccax, mpOTEKalOUIUX B KUAKUX JUCTIEPCUOHHBIX Cpellax.

7.lucnepcHOCTH — 3TO...
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a) KonnuectBeHnHsblit mapameTp, yKa3blBaIOUINA HA CTENICHb Pa3ApO0IEHHOCTH BELIECTBA;
0) Mepa pa3apoOIeHHOCTH BEIIECTBA,

B) Menko pa3apo0iieHHOE COCTOSIHUE BEIIECTBA;

r) Bennunna, paBHast yJe/1bHOM IOBEPXHOCTH BELIECTBA.

8. Kakue npusnakn HanoJiee XapaKkTepHbI JJ1s1 00beKTOB KOJJIOUIHOI XuMuu?

a) ['eTreporeHHoOCTh;

0) Hanmuune mexdazHoii MOBEPXHOCTH;

B) TepMoanHaMuueckasi ycTON4YUBOCTb;

r) 'oMOreHHoCTb;

n) JlucrnepcHocTh

9. YKka:KuTte CBOMCTBA, He MPUCYIIIHE KOJJIOUIHBIM CUCTEMAaM:

a) [Ipo3pauHoCTh;

0) [losiBnenue konyca TUHAANSA IPU OCBEIIEHUN B TEMHOTE COOKY NMPOEKIIMOHHBIM (pOHApeM;
B) ['oMOreHHOCTS;

r) Hanmruaue 60761110ro 0CMOTHYECKOTO JTABJICHUS.

10. Kakoe onpenesieHne He 0TpakaeT CymHOCTH (pusudeckoro napamerpa? IloBepxnocr-
HOe HATsI’KeHHe omnpe/eJsier...

a) CrerneHp reTeporeHHOCTH;

0) Pe3kocThb mepexosia oT 0 HOM (a3bl K APYTOi;

B) CremneHb B3aUMOACHCTBHSI MEXKIY CONPUKACAIOUIUMUCS (a3zaMu;

r) Paznnumne mexay conpukacaromumMucs dazamu.

11. Kakue MmeToabl MOJIy4eHHsI KOJJIOMIHBIX CUCTEM OTHOCATCH K JUCIIEPCHUOHHBIM?
a) MexaHnueckrue METO/Ibl;

0) Mertox runmposnsa cojei;

B) YIbTpa3ByKOBOW METO;

r) MeTo1 3aMeHbI paCTBOPUTES.

12. Kakue MeToAbI MOJYYECHHUS KOJJIOUAHBIX CHCTEM OTHOCATCH K KOHICHCAIIUOHHBIM ?
a) MexaHnueckrue METO/Ibl;

6) MeTton rugponusa cojei;

B) YIbTpa3ByKOBOW METOJ;

r) MeTto 3aMeHbI paCTBOPUTES.

13. YcTaHoBUTE COOTBETCTBHE:

DU3NKO-XUMHUYECKas CH- KHaCCI/I(I)I/IKaLII/IH CHUCTCMBI IO arp€raTHOMY COCTOSIHUTO:

cTema JlucniepcHas ¢asza//lucnepcronHas cpena
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1 OMYJIbCUU A) 'K
2  |Aspo3zonu b) KK
3 [Tennt B) T/ K
4 CycrieH3uu 0] K/
Ortger:

14. Bce MOJIEKYJISIPHO-KHUHETUIECCKHUE CBOHCTBA KOJJIOUJHBIX CHCTEM SIBJISIIOTCA CJIed-

CTBHEM...

a) BpoyHOBCKOTO IBIKEHHS;

6) Kunernueckoii Teopuu ra3os;

B) TemnoBoro IBMXEHUS YaCTHUILL;

r) OCHOBHBIX 3aKOHOB TE€PMOJMHAMUKH.

15. YcTranoBuTe COOTBETCTBHE:

MOJ'IeKy.]'IﬂpHO-KI/IHeTI/ILIeCKOG

CBOMCTBO KOJUIOUJHON CHUCTEMEI

CyIIHOCTh 3TOr0 CBOMCTBA

1) Muddysus

A) CaMOHpOI/ISBOJ'IBHOC OTKJIOHCHHUC INIOTHOCTHU WUJIM KOHICHTpPA-
UK OT CPCAHCTO paBHOBECHOI'O 3HAYCHUS B MI/IKp006"beMaX CH-

CTCMbI

2) dnykryarus

B) Camonpou3BoIbHBIN MPOIECC TEPEHOCA MOJIEKYJT JUCTIEPCH-

OHHOM CpeJIbl Yepes3 MOIyIPOHUIIAeMY0 MeMOpaHy

3) Ocmoc

C) SIBneHue HEPaBHOMEPHOTO PaCIpeIeICHUs AIEKTPOIUTA 110
00€ CTOPOHBI OTYIPOHUIIAEMOM MEMOpPaHBbI MO BIUSHUEM KOJI-

VIOMIHOI'O 3JICKTPOJINTA

4) MemOpaHHO€E paBHOBECHE

JlonHaHa

I[) CaMOHpOI/IBBOHLHHﬁ MponecC BbIpaBHUBAHWA KOHIICHTpAIlUN

JacCTUIl 3a CUHET UX 6p0yHOBCKOFO JABWKCHU S

OtBerT:

16. YcTaHOBUTE COOTBETCTBHE:

IIpouecc CyIIHOCTb SIBIEHHUS

36




A) Ilponecc ykpynHeHus: KOJJIOUIHBIX YaCTHUI B 30JI51X 110 BIMSIHUEM

1) CenumenTanms
BHEIITHUX BO3JACHCTBUU

B) [lepexon BemiecTBa U3 0cajka B )KHIKYIO (ha3y Mpy BOCCTAHOBICHUU
2) Koarymsius
yTpaueHHOro (pakTopa

3) I[lentu3zamnus C) [Iporecc ocemanus YacTHUIl MOA JEHCTBUEM CUJIIBI TSDKECTU
4) Koanecuenuus /1) CnustHEe KameneK WK My3bIPbKOB IUCIIEPCHON (a3bl
Ortger:

17. YcToitunBOCTb AUCTIEPCHOHHON CHCTEMBI ONpeaesisieTcsl ee COCOOHOCThHIO COXPAHATH
HAYAIbHYIO CTeNeHb TUCIEPCHOCTH YACTHII M MX PABHOMEPHOE pacipeneieHne B TUCIep-
CHOHHOM cpee. Pa3inyaT KHHETHYECKYIO U ATPeraTUBHYI0 YCTOWYNBOCTH.

Ykaxkute (paKkTOpPhI CMOCOOCTBYOIINE KHHETHYECKOH YCTOHYHBOCTH 30J1€H.

a) JIuCriepcCHOCTh CUCTEMBI,

0) BsizkocTh cpenbl;

B) [IpucyTcTBHE B pacTBOpE MOCTOPOHHUX BEMIECTB (3eKTposnToB uiu BMC);

r) Pa3HOCTh TIIOTHOCTEH AMCTIEPCUOHHON CPEJIbI U TUCTIEPCHOM (ha3bl.

18. Ykaxure pakTopbl arperaTUBHOM yCTOMYHUBOCTH 30J1€H.
a) bpoyHoBckoe nBIKEHUE;

0) Temmeparypa;

B) /lucniepcHOCT®;

r) [IpucytcTBre B pacTBOpe MOCTOPOHHUX BellecTB (d1ekTponutoB mwi BMC).

19. Kakue onpeaesieHusi He COOTBETCTBYIOT COAEPKAHUIO MOHATHUA «KOATYJISIUD>?

a) [Iporecc ykpymHeHuUs: MULIEIUT 30JI5 33 CYET COCTUHEHUS APYT C IPYTOM;

0) [Iporuiecc BCIUIBITHS CTBOPOXKEHHOW JUCTIepCHOMN (ha3bl;

B) [Iporiecc cnunanust MUIIEIT 30715 TIOJ] BIUSIHUEM BHEITHETO BO3/ICHCTBUS;

r) SIBieHHe MPOXOXKACHUS Yepes3 MOPbl PUIbTPa CBEKEOCAKICHHOTO 0Ca/IKa P MPOMBIBAHUU

OOJIBIIINM KOJIMYECTBOM BOJBI.

20. ITopor koaryJiiiMu OLEHUBACTCH BEJIHYUHON MIHAMAJIbHOH KOHIEHTPALMH 3JIEKTPO-
JUTa (MOJIb/JT), BHI3BIBAKIIMI KOATyannI0. OH 3aBHCHUT OT BeJINYMHBI 3aPS/10B HOHOB /10-
0aBJIIeMBIX JJIEKTPOJIUTOB. Y CTAHOBJICHO, YTO KOATYJIMPYHOIIHM JAeicTBHEM 00,1a1a10T
NPOTHBOMOHBI, 2 CIIOCOOHOCTH K KOATYJISAIMU YBeJIHYUBAETCS MPONOPUMOHAIBHO €ro 3a-

psy, B3ITOMY B HEKOTOPOii CTENeHH.
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Kak Ha3bIBaeTcst 3T0 MMEHHOE IPaBUIO?

a) [IpaBuino Hepucra — llIunosa;

0) [IpaBmio Tpay6e — [rokio;

B) 3axoH boiiins — Mapuotra;

r) [IpaBuno Ulyneue —Tapau.

21. Cauniin oquHAKOBbIe 00beMbl ABYX BOAHBIX pacTBopoB: 0,1 M pacTBopa ifoguaa kajaus
u 0,05 M pactBopa Hutpara cepedpa. Kakas u3 ¢popmy.1 npaBujibHO 0TpakaeT CTPOeHUe
o0pa3oBaBIIMXCS MULIEJT KOJJIOUIHOIO pacTeopa?

a) {m[AgI] nI - (n — x) K+}-x xK+

0) {m[Agl] n Ag+ (n — x) NO3-}+x xNO3-

B){m[Agl] n Ag+nI-}

r) {m[Agl] n K+ (n —x) NO3-}+x xNO3-

22. Kakoii u3 noHoB 0yjaer 00/1a1aTh HAU0OJIbIIUM KOATYJIMPYIOIIMM JIeCTBHEM HA MOJIY-
yeHHbIH 3001b? (CM. 3amanue 21)

a) Ca®*

6) AI®*

B) SO4>

r) PO

23. Tukcorponus — cnenupuyecKoe CBOMCTBO KOATYJISIIUOHHBIX CTPYKTYp. Kakoe u3
onpe/ieJieHUl He COOTBETCTBYET CYIIHOCTH 3TOr0 MOHATHSA?

a) BoccraHoBiieHHe CTPYKTYPBI CUCTEMBI IIOCTIE CHATUS HAarpy3KH;

0) SIBiieHrEe U30TEPMUYECKOT0 0OPATUMOI0 MEPEX0/IA «30JIb <> TEIIbY;

B) HeoOpatumelii mepexos «refib — 3011bY;

r) YBenu4yeHue NpoYHOCTH CTPYKTYPBI CO BpEMEHEM I10CIIE CHATHUSI HAIIPSHKEHUSI.

24. BOJBIIMHCTBO JUCIEPCHBIX CUCTEM arperaTuBHO HeyCcTOHYMBLI. OHM 00,1a1210T W3-
OBITKOM IOBEPXHOCTHOM YHEPIHH, NO3TOMY B HUX CAMOINIPOU3BOJIBHO HAYT NMPOLECCHI ee
CHMIKEHHS 32 CYeT YKPYIHEHUS YaCTHUILl. Y KPYITHEHHe MOKeT UATH IBYMS My TSAMM:

1 - I3¢ppexm Kenveuna unu uzomepmuueckas nepecoHKka — nepeHoc BelecTBa 0T MeJIKUX
YacTHIl K KPYNHbIM; 2 — Koazynayusa — ciunanue win Koanecyenyus — cnusinue 4acTull.
Ilo kakoMy MyTH MOMAYT YKa3aHHbIE IPOLECCHI U SIBJICHUS?

a) Bemmanenue noxas;
0) [lomyTHEeHHE pacTBOPOB CYCIIEH3UIA.
B) «CTapeHue» MbUIbHOM MEHBI;

r) Paccinoenue maitonesa
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25. YeM 0TJIMYAIOTCH YACTHYKHU KPACHOTO 30J151 30J10TAa OT CHHero?

a) ®opmoii:

6) CreneHpIo AUCIIEPCHOCTH;

B) BpemeHnem cymiecTBOBaHUS: CHHUH 30J1b «CTapIIe) KPACHOTO;

r) OHU OJIMHAKOBBI, HO HAOJIIOIAIOTCS O] Pa3HBIM YTJIOM 3pEHUSI.

26. C yeM cBsi3aHbI T0J1y00# IIBET HeOA U MOPCKOi BOABI?

a) [IpucyrcrBueM B atMochepe U MOPCKOH BOJIE€ TBEPIbIX YaCTULL KOJUIOMIHOTO pa3Mepa;
0) Hanmuuewm ¢uykryanuii mioTHOCTH;

B) Pacnonosxennem HaOmroaTesns noJl ONnpeAeIeHHbIM YIIIOM 3pE€HHS K UCTOYHHUKY CBETA;
r) [IpucyTcTBHEM OKpAIICHHBIX BEIIECTR.

27. YcTpoiicTBO KAaKMX NPUOOPOB OCHOBAHO HA SIBJIEHUU OMNAaJiecieHIumn?

a) ®oroanexkrpokonopumetp (OIK);

0) YapTpaMuKpOCKOTT;

B) DJIEKTPOHHBIN MUKPOCKOTI;

r) Hedenomerp.

28. Kakue cJjioM XapakTepHbI 1JIsl CTPOCHUS MU JJHO(POOHBIX THAPO30Jieii?

a) JInddy3nebrit;

0) AumonbHbIH;

B) AJICOpOIIMOHHBIH;

r) Ban-gep-BaanbcoBbIit;

1) M30351eKTpUYeCcKHii.

29. Kakue cocTaBHbI€ YaCTH KOJUIOUIHON YaCTHLBI ABUKYTCS B 3JIEKTPHYECKOM MoJie?

a) ['panyuna;

6) Slnpo;

B) Arperar;

r) Munenna;

1) Juddysuslii cioi;

€) AICOpOLIMOHHBIN CITOM.

30. YcTaHoBuTe COOTBETCTBHE:

CO,[[ep)KaHI/IC IIOHATHA [lousTue

1) [ToTenuman, BOSHUKAIOUIMIA Ha TPAHHUIIE aICOPOIIMOHHOTO U AU }-

(y3HOTO CIIOEB.

A) DieKTpOKHHETHYE-

CKUU WK (-TIOTEHIHAL.
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2) [loTeHuuan, BO3HUKAIOUINM HAa IPAHULIE CKOJIBbKEHUSI MEXKIY al-
b) AncopOLnOHHBIN TO0-
cOpOIMOHHBIM U (D (DY3HBIM CIIOSIMHU TIPU OTpbIBE YacTu Auddys3-
reHiuan llrepHa.

HOTO CJIOSI.
3) [loTeHunan, BOZHUKAIOIIMIA Ha TpaHMIle pa3jena TBepaoe teno —  (B) TepmoauHamuueckuit
pacTBOp Npu 00Pa30BAHUM ABOHHOTO JIEKTPUIECKOTO CIIOS. [OTEHLINAT

Ortser:

31. YcraHoBHUTE COOTBETCTBHE:

DIIEKTPOKUHETHYE-

ConeprkaHue MOHATHS
CKO€ SIBJICHHE

1) TosiBneHne ckavka MOTEHITMAIA PU OCEAAHUH TOHKOIUCIIEPCHBIX Ya-
A) Dnektpodopes
CTHIL.

2) JIBrkeHue yacTHll JuciepcHou (asbl o AecTBUEM AJIEKTpUYe-
b) DnexTpoocmoc

CKOT'O ITOJIA.

3) JIBmwKeHue yacTull AMCIIEPCUOHHOMN CPEJIbl TIOJT IEHCTBUEM DIICKTPHU-
B) Oddext Jopua

HUCCKOI'O ITI0JIsA.

4) [osiBeHHe CKavKa MOTEHIAIIA TIPU TPOJIABIMBAHUH KHUIKOCTH Yepe3
) Ddbdexr Kpunke

[MOPUCTYIO TTOBEPXHOCTh MM KalUJLIAP.

OtBerT:

32.YkaxuTe OCHOBHOW NMPU3HAK HAJIMYMS Me:K(pa3HOH MOBEPXHOCTH:
a) ['eTeporeHHOCTh CUCTEMBI,

0) 'OMOTreHHOCTh CUTEMBI;

B) Pa3napo0GiieHHOCTh BelecTBa 10 pa3MepoB MeHee | MKM.

r) nposiBnienue dddexra Dapanes — Tungans.

MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM OEAEPAIIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPE-
XKIEHUWE
BBICIHIEI'O ITPO®ECCHOHAJIBHOI'O OBPA3OBAHUA
«HanunoHabHBIN UCCIEN0BATENbCKUN AnepHbId yHUBEpcUTET «MU D)
OOHMHCKUH MHCTUTYT ATOMHOH JHEPreTHKH —
¢dbunman deaeparbHOro rocy1apCTBEHHOT0 aBTOHOMHOTO 00pa30BaTEIbHOIO YUPEKICHHUS BbIC-
IIETO
npodeccuonansHOro o0pazoBanus «HaroHamsHBINA UCCIIEIOBATENLCKUN SICPHBI YHUBEPCUTET
«MHN DNy
(MATD HUAAY MUDN)

Coemnansaocts  04.03.01. «Xumusa»

Cneunanmaum[ «AHATIMTHYECKAS XUMMI»

JlucuuminHa «Koaonagnas xumus»
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NuauBuayaabHbIe 3a1aHUsI
(pacueTHbIEe 32124 110 OCHOBHBIM pa3/ejaM IMCUMILIUHDI)

1. IloBepXHOCTHBIE ABJIEHHS

1. ITpu ancopOuuu aproHa KOKCoBbIM yriieM nipu 194,7 K monrydnnu cieayromniiue pe3yinbTaThl:
Px1073, I1a 31,9 130,5 290
a, Mr/t 5 15,4 24

Paccuuraiite nocrostHebIe B ypaBHeHUHU JIleHrmiopa.
2. KonmndectBo azora , ajcopbupoBanHoe 1 r aktuBupoBaHHOTO yris npu 273 K u pazaudaaom
JABJICHUU CJIEYIOIINE:

P, Ila 51,8x107 | 16,0x10% | 33,0x10° | 45,3x10% | 74,2x10°
V", em?/r 0,987 3,04 5,08 7,04 10,31

* (06bem azota otHeceH k T=273 K u P=1 atm).
[To mpuBeA€HHBIM JaHHBIM NOCTPOIiTE N30TEPMY JIEHrMIOpa U BBIYUCIUTE KOHCTAHThI YpaBHEHUS
n30TepMebl JIeHrMropa
3. Kakoe xomnudecTso (11) ammuaxa 1pu 289 K u 1,01x10° [1a MmoskeT ancopOupoBaThesl Ha HOBEPX-
HOCTH 45 T aKTHUBHOT'O YIJIfl, €CJIM BCS MMOBEPXHOCTh MOJIHOCTHIO MOKpbITa MoJiekynamMu NH3?
VienbHas MOBEPXHOCTh aKTHBUPOBAHHOTO yriIs cocTaBisieT 1000 M?/r. lnamerp mMonekymsl NH3
pasen 3x10™° M. Monekyisl KacaroTcs ApyT ApyTa B IMIIOCKOCTH TAK, 4TO IEHTPHI YETHIPEX COCE-
HUX cep pacroyioKeHbl B yIJIax KBaJpara.

4. Beiunciurte yAeabHYIO TUIOMIa b TOBEPXHOCTH KaTanu3aropa, 1 r KoToporo mpu o0pa3oBaHuU
MoHocIos agcopoupyer 103 cm® a3oTa (0THeCeHO K H.Y.). Ancop6oims m3mepsercs npu 78 K. Dd-
(eKTUBHAS IIIOIA/Ib,3aHATAS MOJIEKYIAMHU a30Ta Ha MOBepXHOCTH. 16,2 x10720 M2,

5. YyenpHas MOBEPXHOCTh AKTMBHPOBAHHOTO yriis coctasiseT 400 mM2/r. IInoTHOCTH MeTaHona
npu 288 K paBHa p=0,7958 r/cm®. OnpeennTe MaKCHMaTbHOE KOJIMYECTBO METAHOJIA, a1COPOH-
posanHoe 1 r yrus npu 288 K, ecniu ciupt agcopbupyercs ¢ 00pa3oBaHHEM MOHOMOJIEKYIISIPHOTO
CI10s1.

6. Oxcun yranepoga CO aacopOupyercs Ha cmoze ripu 90 K. [laBnenue u o0beM agcopOupoBaH-
HOTO rasa Ipy HOPMAaJIbHBIX YCIOBHIX UMEIOT 3HAUYCHUS:

P, I1a 75 139 600 724 1050 1400
vx10%,| 10,82 13,39 17,17 17,6 18,89 19,60

oM

[Inomaas MOBEPXHOCTH CIIFOABI paBHa 6,24x10° cM?. OnpeenuTe MIoMab, IPUXOIALIYIOCS Ha

onny mounekyiy CO.
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7. O6bem a30Ta (OTHECEHHBIH K H.y.) aIcOpOUpOBaHHbIN | T akTUBHUpOBaHHOTO yris pu 273 K u

Pa3IMYHOM JIaBIICHUH TPUBEICH B TAOJIHIIC.

Px10° 1,62 5,30 17,30 30,70 44,50
3 Ma
Vx10°, 0,31 0,99 3,04 5,10 6,90
M3/r

1) [TocTpoiite n3oTEepMy afaCOPOINH; 2)ONMUIINTE U30TEPMY aJICOPOIMU C TIOMOIIBIO YPAaBHEHHS
Jlenrmropa; 3) onpenenuTe BeIUUNHY aacopOIuH (MS/T, MOJIB/T) IPH MAKCHMAIILHOM 3aI0THEHHH
TIOBEPXHOCTH a1cOpOeHTa; 4) OnpeieNnTe CTEIeHb 3aMoTHeH s agcopbenta mpu P = 20x10° ITa;
5) ompenenuTe, IpU KaKOM JaBJICHUU Ta3a CTENEHb 3aodHeHus ajacopoenTa coctaBut 0,4.

8. Ilpu 77,5 K Ha cepeOpssHHOM KaTayim3arope Obla CHsATa m3oTepMma ancopOruun kpuntoHa (V
nepecyrTaH Ha | T Karanuzaropa), KOTopas XapakTepU3yeTcs CIeAYIOIINMH JaHHBIMH:

P, 0,0992 0,1800 0,3686 0,5680 0,6843

MM.PT.CT

V, em¥/r 0,0127 0,0150 0,0176 0,0190 0,1980

Paccuuraiite nocrosuHbie B ypaBHeHMU BOT, ynenbHyr MOBEpXHOCTh KaTalau3aTopa, MPUHSB
TIJTONIAIb, 3AHMMAaEMYIO OJHOH MOJIEKYJION KpunToHa paBHO#t 19,5x1072° M, mI0THOCTH KPUITTOHA
(mpu H.y.) paBHO# 3,739 1/ 1 1aBIEHNE HACBIIIEHHOTO IMapa KPUNITOHA PaBHBIM 2,57 MM.PT.CT.
9. JlaBnenwue mpu aicopOIUu HEKOTOPOTo (B 000X CITydasXx OJUHAKOBOI0) KOJIMUYECTBA aMMHAKa
OJTHUM TpaMMoM yriist cocTapiser 1,4-10° mpu 303 K u 7,44-10% I1a npu 353 K. Berunciure Ten-
JIOTY aICOpOIMH MPU JAHHOM CTETIeHHU 3aIllOIHEHUSI.

10. s 0,1 % pactBOopa 3¢pupoB caxapo3sbl, IOBEPXHOCTHOE HATSXKEHUE KOTOPOro cocraisieT 30
MJIx/M?, onpeenuTh paboTy KOTe3HH H aJre3du, el KpaeBoi yrojl cMauuBaHus K TBEpOi 110-
BepxHoCTH paseH 15°.

11. Ipu Kako# KOHIIEHTPALIUU IOBEPXHOCTHOE HATSHKEHHE BOJJHOTO PACTBOPA BAJIEPhSIHOBOW KHUC-
n0Thl GyzieT paBHO 52,1 MJIx/M% ecnu npu Temnepatype 273 K ko3pUIMEHTs B ypaBHEHUH
[umrkoBckoro A=14,72x103; 6=10,4.I1oBepXHOCTHOE HaATsSHKEHUE BOJbI paBHO 72,75 mJDx/M2.
OnpenenuTh BEIMUMHY aicOPOLMH BalephIHOBOH KHCIOTH (B MOJNB/M?), COOTBETCTBYIONIYIO
MJIOTHOMY MOHOCJIOIO.

12. Onpenenure miIomaas, MPUXOAIIYIOcS HAa onHy Mojekyny aHunuHa CeHsNH2 u Tonmmuny
MOHOMOJIEKYJISIPHOTO CJIOSl Ha TPAHMIIE €r0 C BO3AYXOM, €CIIU IpeenbHas aacopouus [ »=6,0 x

107 kmoub/M?. TIOTHOCTD JKHIKOTO aHHIMHA paBHa 1,0217 Kr/m®.
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13. Onpenenute mo ypaBHeHH0 JIeHrMIopa aacopOIuio MpornuoHOBOH KUCIOTHI ipu 295 K, ecinu
TIOBEPXHOCTHOE HATSKEHHE BOJHOTO PACTBOPA KMCIIOTHI paBHO 55,6 MJIxk/M2. KoHIleHTparms Kuc-

moTel B pactBope cocrtaBiser 0,5 monp/n , koapdunument K B ypaBHenwn JIeHrmriopa

r=r, % paBeH 7,73 n/monsb. [loBepxHOCTHOE HaTsbKeHUE BobI TipH 295K cocrapsier 72
+Ke

MJTx/M2.

14. TlpenensHas aacopOIMs BalephIHOBOH KUCIOTH paBHa 4x10° Mons/M? . Paccunraiite k0d¢-
¢duruenTs! ypaBHeHUS LIIHMITKOBCKOTO, €CiTM U3BECTHO, YTO PACTBOP BAJIEPHhSIHOBOM KHCIIOTHI KOH-
HeHTpaIyH 4 MMonb, T TIpH 293 K cHmKaeT IoBepXHOCTHOE HaTskeHne Ha 2 MJ[K/M2.

2. Kosutonanbie pacTtBopbl. OCO0EHHOCTH CBOWCTB.

1. 301b CEpHOKUCIIOrO Oapus MOJYyYeH CMEIICHHEM paBHBIX 00beMOB pacTBopoB Ba(NOs). u
H2SO4. Hartucats popmyiry mutiemisl. OAMHAKOBBI JIH HCXOJHBIE KOHIIEHTPAIIUH PACTBOPOB, €CITH
YaCTHULIBI 30JI IEPEMEIIAIOTCS K aHOTy?

2. Jlnsa nomydenus 3o0m1 AgCl ememamu 10-10° M 0,02 1 pactBopa KCI u 100-10° M 2 0,05 =
pactBopa AgNOs. Hamcats popMyiTy MHIIEITBI 5TOTO 307151 U yKa3aTh HAIPaBIICHUE JBIKCHHS
YaCTHI TIPH JeKTpodopese.

3. Bapsa yactuirsl rupo3oiist SiO2 BO3HUKAET B pe3yJIbTaTe AUCCOIMAIIUN KPEMHHEBOW KUCIOTHI,
oOpa3yrolencs Ha TOBEPXHOCTH KOJUIOUAHBIX YaCTHUII PU B3aUMOJICHICTBUHU TOBEPXHOCTHBIX MO-
nexya SiO2 ¢ H2O. Hamucats (hopmyity MHUILIEIUTBI 30

4. 3ommp Cd(OH)2 monyuen cmerrenreM paBHbIX 00beMoB pactBopoB CACl, u NaOH. Hamucats
(dbopmyry Munesisl 30i1. OJMHAKOBBI JTU UCXOAHBIE KOHIICHTPAIIUH AJIEKTPOJIUTOB, €CITU YaCTHIIbI
JIBUXKYTCS K KaTomy?

5. Ha makerax momoka yka3aHo, 4TO cojAep:kKaHHe Kupa cocTaBisieT 3,2%. OnpeaenuTs o0beM
JHCTIepCHOM (ha3bl B YIaKOBKE BMECTUMOCTHIO | J1 M UMCICHHYIO KOHIIEHTPALUIO AUCIIEPCHOU
(a3bl, ecnu AUaMeTp KUPOBBIX Karenb paBeH 85 MkM. UeMy paBHa 4HClIEHHAs! KOHIEHTpaIUs B
pacuere Ha 1 M3?

6. Paccuntarh yaenbHYIO MOBEPXHOCTb OJHOMEPHOW, TBYXMEPHON U TPEXMEPHOU TUCIEPCHOU
(a3bl, ecau TuaMeTp YacTUIl M HUINH/PA, a TAKXKe TOIIMHA MJICHKU cocTaBisieT 10 MKkM, a miaoT-
HOCTb BEI[ECTBA AUCIIEPCHOMN (a3bl — 1,5-10° kr/m°.

7. OmnpenenuTte, CKOJIbKO MUKPOMOP MPUXOAUTCS Ha 1 KT aKTUBUPOBAHHOTO YTJIsl, YIUTHIBAS, YTO
MUKPOTIOPBl UMEIOT HWIHHIApHUYecKyo (opmy (auamerp 1,2 HM, BeicoTa 1,7 HM). YaenbHBIN
o6beM mukporop — 0,5-107 m¥/xkr.

8. OmnpenenuThb IIOMIA b, MPUXOISIIIYIOCS Ha OJJHY MOJIEKYTy aHUJIMHA, U TOJIIUHY MOHOA/ICOpO-
LIMOHHOT'O CJIOS HA TPAHMIIE €r0 ¢ BO3IyXOM, eciH MpesebHas aacopouus /e paBHa 6,0-107

KMOJIB/M>.
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9. OmpenenuTh CKOPOCTHh OCeMaHus yacTuil paguyca 10 MM, oOpasyromuxcs mocie moMosa 3e-
pen xode B Bozte (1 = 1,0-10 ITa-c) u B Bo3ayxe (1 = 1,81-107 Ia-c); mrotHOCTH Kode p = 1,1-10°
kr/m>, Bozibl ¥ Bosayxa mpu 293 K 1-10° kr/m® u 1,205 kr/M® cOOTBETCTBEHHO.

10. HaiimuTe 0oOmIyI0 MOBEPXHOCTH | KI' ChepuvecKnuX YacTHI yIJIsd, €CIH CPEAHUN TUaMeTp da-
crun 7-102 MM, a MIOTHOCTH YIS — 1,8-10°% kr/m®.

4,76 m?

11. VyenbHast MOBepPXHOCTH cHiMKarens pasHa 8,-10% m?/kr. Paccunraiite cpennuii quamerp da-
CTHI[ CUIIMKATENs, €CIIM €r0 IMIIOTHOCTh paBHa 2,2 r/cM®,

12. Tlo u3otepMe amcopOIMu a30Ta ONMPEASIUTE YASIbHYIO TOBEpXHOCTh ancopdenta (T = 77 K,
So=16,2:10%m?):

P/P, 0,02 004 008 0,14 0,6 0,18
a, MOJIB/KT 1,86 231 272 307 312 323

13. IIpu 06paboTKe JaHHBIX 1O aacopOIuK a30Ta Ha rpaduToBaHHOM caxe ipu 77 K ¢ moMorisio
rpaduka, COOTBETCTBYIOIIEIO JUHEHHOMY ypaBHeHHI0 BOT, HalileHo 4TO TaHTeHC yTJia HaKJIOHA
npsmMoii coctapisieT 1,510% a oTpe3ok, oTcexaeMblii Ha OCH OPJIMHAT, PaBeH 5 eIMHUIAM (ancopo-
1M BEIpaXKeHa B M° Ha 1 KT ajficopOeHTa pH HOpPMabHBIX yCIOBHSAX). PaccunTaiite yaensHyo
MOBEPXHOCTh aJIcOpOeHTa, MpeArnoiaras, 4yTo IIOMadb, 3aHUMaeMasi OJIHOM MOJIEKyJIOi a3o0Ta,
pasHa 0,16 HM?,

14. Ucnionw3ys ypaBHeHHE JIeHrMIopa, paccunTainTe aacopOuio a30Ta Ha I[EOJIUTE MPH PaBHO-
BecHOM faBiennn P = 2,8-10° ITa, ecn ayae= 39-10° kr/kr; k = 0,156-1072.

15. Onpenenute BBICOTY, HA KOTOPOU MOCTe yCTaHOBJICHUS TU(PPy3nOHHO-CETUMEHTAIIMOHHOTO
paBHOBECHS KOHILIEHTpALUs YacTull Tupo30ist SOz ymeHbIuTes BABoE. HYacTuiibl 30715 cepude-
ckue, aucrepcHocTs yactuir: a) 0,2 am; 6) 0,1 amY; B) 0,01 am L. ITnotaocTs SiO2 2,7 r/em?,
IIOTHOCTH BoAbI 1 r/cMS, Temmepatypa 298 K.

16. Cet ¢ mymHOM BOJIHBI 540 HM M HAYAJIbBHOW MHTEHCUBHOCTHIO lo MPOXOUT Yepe3 CII0i IMYJIb-
CUU TeTpaJMHa B BOJIEe TONIIMHOW: a) 5 cM; 0) 10 cm; B) 15 cm; 1) 20 cm. Paccuuraiite mosro
npomiesiiero ceera ln/lo u moctpoiite rpadguk 3aBUCUMOCTH €€ OT pajnyca JaCTHIl TUCTIEPCHON
¢a3bl, u3MeHsIIerocs B pesynprare koanecueHmu ot 10 go 50 am. Conepkanue TUCIEPCHOM
dazer 0,05 % (macc.), mokazarens mpeaoMIIeHHs TeTpaiuHa 1 Boasl N1 =1,540, no = 1,333.

17. icionb3ys 3aKOHOMEPHOCTH CBETOPACCESHUS B COOTBETCTBUU ¢ Teopueit Panes u ocnadnenus
CBETOBOT0 MOTOKA B COOTBETCTBHHU C 3aKOHOM byrepa-JlambepTa-bepa, paccunraiite panuyc va-

CTUIL] AMBUHUJICTUPOJIBHOTO JIATCKCA 110 pE3yJIbTaTaM U3MCPCHUA ONTHUYCCKOM IIIOTHOCTH D B Kio-

BeTe JUIMHOM 5,01 cM npH UIMHE BOJIHBI CBETa A
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| 1] 1] v
KoaneRATpamas narexca, 1/ 02 0.5 0.4 0.8
A, HM 400 440 490 540
D 0,347 0,402 0,552 0,203

T[110THOCTB ¥ TIOKA3aTeNb MPETOMIICHHs auctepcHoit dassl pasHsl 0,945 r/cm® u 1,653, mokasa-
Teb npeaoMieHus Boasl 1,333.

0) OneHnBaeTCs YCIEUTHOCTD BBIMTOJHEHUS MPAKTHYECKOTO 33aJJaHUsI TIO CIICAYIOIINM KPUTE-
pusIM:

MPAaBHIILHO BBICTPOCHHAS JIOTUYECKas ITOCIIEIOBATEIHLHOCTD MPH PEIICHUN 3aa4H;

OTCYTCTBHE OIINOOK MPH UCTIONB30BAaHNH TEOPETUIECKAX COOTHOUICHU TIPH PEIICHUH 3a/1a4;
MIPAaBHIILHO MCTIONIB3YETCS Pa3MEPHOCTh (PU3MUECKUX BEINYHH;

MIOJTHOTA ¥ JIOTHYHOCTH U3JIOKEHHS MTPECTABICHHOTO PEIICHHs 3a/1a9H;

CIOCOOHOCTH PELINTh AHAJOTHYHYIO (HO O0Jiee MPOCTYIo 337a4y), IpeUI0KEHHYIO ITpernojaBaTe-
JIeM TIPH 3aIUTe JOMAITHETO 33aJaHHs B €r0 MPUCYTCTBHH, JINOO CIIOCOOHOCTH BBIBECTH HCITOJTh-
30BaHHbIC B 33/1a4€ COOTHOIIICHUSI.

B) ONMCAHME IIKAJIBI OLICHUBAHUS:

Kaxxnas mpaBuiIbHO pereHHast 3a/1aua oleHBaeTcs B 2 0auia, B 5 0aioB OICHWBAETCS 3alliTa

CTYJEHTOM Bcell paboThI MpernoiaBaTeto.

MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHA POCCUMCKOM ®EJEPAIIUUA

OE/IEPAJIBHOE TOCYJJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPE-
KJIEHUE
BBICIHEI'O ITPO®ECCHUOHAJIBHOI'O OEPA30OBAHIM A
«HannoHabHBIN UCCIEA0BATENbCKUN sIACPHBIN YHUBEpCUTET « MUD»
OOHMHCKNI UHCTUTYT ATOMHOM YJHEPTreTUKU —
¢bunmuan gpeaepaabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEIKICHUS BBIC-

LIETO
npodecCHoHAIBHOTO 00pa3oBanus «HarmoHaapHBINA HCCIEA0BATEIBCKUIN SAIEPHBIA YHUBEPCUTET
«MHUDN
(MATD HUSAY MUDN)
Coemnansaocts  04.03.01. «Xumusa»
Crnenpanu3anus «AHAJIUTHYECKAS XUMHI»
Jucumminaa «Koaaonagnas xumus»

YceTHBII onIpoc.

YcrHbIH OIIPOC MPOBOJUTCA Ha KAXXKIAOM IIPAKTUYCCKOM 3aHATHUU U 3aTparuBacT Kak T€Ma-
TUKY [IPOMICAUICTO 3aHATHS, TaK U JIEKITUOHHBIN Martcepuall. HpI/IMeHHeTCH rpyamoBo€ OLICHUBAHUC

OTBCTA WUJIKM OLICHUBAHUC MMPETIOAAaBATCIICM.
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OreHka pe3yJIbTaTOB YCTHOTO OTBETA MPOU3BOAUTCA MO 5-TH OAJUIBHOM CHCTEME O CIETYIOLINM

KPUTEPHSIM:

Onenka Kpurepun

1) mosHOE pacKpbITUE TEMBI;

2) yka3aHM€ TOUHBIX HA3BaHUM U OIPE/IEICHMUI;

3) npaBuibHasA GOpMYIHPOBKA NOHATUN U KaTETOpUL;
4) npuBeneHure GOpMYII K COOTBETCTBYIOIIEH CTATHCTUKA

OTan4HO U JIp.

1) HemocTaTOYHO MOJHOE, TT0 MHEHHIO IPEIoaBaTels,
PacKphITHE TEMBI;

2) HecyleCTBEHHBIE OIIUOKU B ONPEIEIIEHUN OHATUN U
KaTeropui, GopmMysax, CTATUCTHYECKUX TAHHBIX U T. II.,
KapJIMHAILHO HE MEHSFOIUX CYTh MU3JI0KEHUS;

3) HanM4Ke rPaMMaTHYECKUX U CTHITHCTHYECKUX OMIHOO0K

Xopomuo U JIp.

1) oTBeT oTpaxkaet oOliee HaNpaBJICHNUE U3TI0KEHUS JIEK-
[IUOHHOT'0 MaTepuana;

2) HanM4YKMe JOCTaTOYHOTO KOJMYECTBA HECYIIECTBEHHBIX
WJIM OJTHOM-ABYX CYIIECTBEHHBIX OIIMOOK B OIPEICTICHUN
MOHATUN U KaTeropuii, GopMysax, CTATUCTUYECKHUX JIaH-
HBIX U T. I.;

3) HasTMYKe rPaMMATHYECKUX U CTHIIMCTHYSCKHUX OIHO0K

Y10BJIETBOPUTEIBHO u JIp.

1) HEepacKpbITHE TEMBI;
2) GOJIBIIIOE KOJIMYECTBO CYIIECTBEHHBIX OIIMOOK;
3) HaNMYKMe rPAaMMAaTHYECKUX M CTUITMCTUYECKUX OIIMOOK

HeynosierBopurenbHo u Jp.

dOC cocraBuiu:

C.b. Byp}IXI/IH — AOLCHT OTACICHUA 6I/IOTCXHOJ'IOI"I/II71, KaHIUAaT XUMHUYCCKHUX HAYK

Penensenr:

O.A. AnanbeBa— JOUCHT OTACIICHUA 6HOTCXHOJ’IOFHI>1, KaHIUJaT XUMHUYICCKHUX HAYK
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