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nporpamMmsl cneunansHocT 04.05.01 dyHaaMeHTanbHas v NPUKNagHas XMmns, paspaboTaHHbIX B
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Mpotokon Ne 3 oT «15» anpens 2020 r.

Mpefcepatenb y4e6HO-METOLNYECKOM
Komuccuu thakynbTeTa A65104KkoBa H.B.



1.  OBJACTH HPUMEHEHUA U MECTO JUCHUILIMHBI B YYHEBHOM INPOITECCE

YueOnast nucuurnaa «KonjouaHas XuMus» BXOIUT B 0a30BYI0 4acTh MPodhecCHOHAIBHOTO
6nmoka mmcumruiuH (I16.5.19) moaroroBku crymentos OIl Cneumanuter mo CHenHajbHOCTU
04.05.01 ®dynpaMeHTanbHasg U NpUKJIagHAs XUMHs. JIMCUUIUIMHA peAM3yeTCsl HA XUMHUYECKOM
dakynerere ['OY BIIO «loHHY» kadenpoit ¢usmueckoii xumum. OcHOBbIBaeTCs Ha 0Oase
mucuuruinH. «Heopranuwdeckass XuMus», «AHaIUTHUYECKass XUMHsy, «OpraHuydeckass XUMUS,
«Duznueckass xumus», «Martematukay, «®Puzukay, «XUMHUYECKHE OCHOBBI OHOJOTHYECKUX
nporecco», «WHpopmaruka», comyrcTByer — aucuuruiiHaMm:  «CTpOeHHE — BEINEeCTBay,
«MonexynsipHble MEXaHU3MbI OOMEHA BEIIECTBY.

SlBnserca OCHOBOM Ml M3ydeHMs cieayrommx aucuuruinH: «IIpuknagnas kosnougHas
XUMHUsD», «BBICOKOMOJEKYIApHBIE COCNUHEHMs», «XuMH4eckass TexHosnorus», «llonumepHbie
KOMITO3UTBLY.

2. CTPYKTYPA JUCIUIIJIMHBbI

Xapakmepucmura yuednoil Oucyuniunsl

04.05.01 dynnameHTanapHas U MpPUKJIAAHAS
CrenaibHOCTD
XUMHSI
Crennanusanus
OO6pasoBarenbHasi IporpaMma CHeLHaIUTET
Kpanudukarms Xumuk. lIpenonasarens xumun
KonuuecTBo copepkatenbHbIX MOAyIEH 2
JucuunruinHa 0a30Bol / BApHATHBHON YacTH
- bazoBas yacTe npoeccuoHanbHOro OJ10Ka
00pazoBaTeJIbHON POTrPaAMMBI
Dopwmsbl koHTpos (MK, 3x3ameH, 3a4er) MOAYJIbHBII KOHTPOJIb U 5K3aMEH
Mokasatenn ouHasi hopma 3ao4Has popma
00y4eHHsI 00y4eHHsI
KonnuecTBo 3a4eTHBIX eAMHUL (KPEAUTOB) 4
I'on noaroTrosku 3
Cemectp 6
KonnuecTso yacos 144
- JJEKIIMOHHBIX 54
- IPAKTUYECKUX, CEMUHAPCKUX
- 1abOPaTOPHBIX 36
- CAMOCTOSITEJIbHON pabOThI 54
B T.4. UHAMBHyaJIbHOE 3a/1aHHe

HenenbHoe KOIMYECTBO 4acoB, 8

B T.4. Ay IUTOPHBIX 5

3. OINMUCAHUE JUCIUMILINHBI

Ileau U1 3axaun

Ilenu: nath yeTkue MpencTaBIeHHs O TEOPETUUECKUX U DKCIIEPUMEHTANIBHBIX OCHOBAX HAYKH,
u3yyarouei JIUCIEPCHOE COCTOSHHE BEIeCTBA M IOBEPXHOCTHbIE SIBJEHUS B AUCIEPCHBIX
cUCTeMax, Ompenensiss ocoOyr pojb KaK MEXIUCLHUILUTMHAPHOH HAyKH, KOTOpas CHHTE3HPYET
3HAHUS CMEXKHBIX Pa3[esioB XUMUH, PU3UKH, OMOJIOTUH U IPYTHX €CTECTBEHHBIX HAyK, 00ECIeUnTh
OCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEH BIMAHUS pPa3JU4YHbIX (PAKTOPOB HAa CBOHCTBA W
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YCTOI>'I‘{I/IBOCTB peaanblx I[I/ICHepCHbIX CHCTEM, a TAKXKE HpI/IO6peTeHI/Ie HABBIKOB IO U3MCHCHUIO
peaHbeIX CUCTEM OJIsI DOCTUIKCHUSA HeO6XOI[I/IMbIX CBOfICTB.

3amaun:

- BBIICHEHHE OCOOBIX CBOWCTB MOBEPXHOCTH pasnena (a3, mpupombl U MEXaHH3MOB
HOBerHOCTHbIX ﬂBHeHHfI;

- ompeneseHue Crelu(pUUecKuX CBOWCTB IUCIEPCHBIX CHUCTEM, PAa3IMYMi MO CPABHEHHIO C
XUMHUYCCKUMH BeIIECTBAMU U FpaHI/ILIHbIMI/I CHUCTCMaMU,

- I/13yLIeHI/Ie KOJINTONOHO-XUMHWYCCKUX OCHOB I/IHTeHCI/I(l)I/IKaLII/II/I nu OIITUMH3aLIUN
TEXHOJIOTHUYCCKUX HpOLIeCCOB C yLIaCTI/IeM I[I/ICHepCHbIX CUCTEM U KOJIJNIOMOHO-XUMHNYCCKUX
MPOLIECCOB;

- (hopMUpOBaHHE 3HAHUS CMEXXHBIX Pa3/IeIOB XUMHUH U (PU3UKHY,

- paCKprTb pOJ'Ib KOJ'IJ'IOI/II[HOI\/'I XUMHH B ) KU3HEOCATCIBbHOCTH YCJIOBEKA,

- HayLII/ITb CTy,[[eHTOB CaAMOCTOSTCIBHO HpOBOI[I/ITb BKCHepI/IMeHT, aeliaTb pacqubI, CTpOI/ITb
rpaduuecKkue 3aBUCUMOCTH U aHAJIU3HPOBATDH MOJTYYEHHBIC PE3YJIbTAThI.

TpeGoBaHus K pe3yabTATAM OCBOEHHsSI AWCHHILIHHBI. [Ipoliecc M3y4deHus AMCLUIUINHBI
«KonnonnHast xuMusi» HampasiieH Ha (OPMHUPOBAHHE 3JIEMEHTOB CIECAYIOIINX KOMIETCHIUH B
coorBerctBuu ¢ ®I'OC BO u OOIl no cnenuansHoct 04.05.01 ®ynnameHTtanbHas u
MPUKJIATHAS XUMUST:

a) ynueepcanvnuvix (YK):

—CIOCOOHOCTD OCYIIECTBIIATh KPUTHIECKUN aHAJIN3 MPOOJIEMHBIX CUTYaLlUil HA OCHOBE

CHCTEMHOI'0 TIOAX0/1a, BeIpadaThIBaTh cTpaTeruro aericTeuil (YK-1),

—CrOCOOHOCTh OPraHNU30BBIBATE  PYKOBOAUTH PAOOTOM KOMaH/IbI, BEIpadaThiBasi KOMaHIHYIO
CTpaTerHIo It JOCTIKEeHUs noctasyieHHOH nenn (YK-3);

—CIOCOOHOCTh TPUMEHSTh COBPEMEHHBIE KOMMYHHKATHBHBIE TEXHOJOTHHM, B TOM YHCJIE Ha
WHOCTPaHHOM(BIX) s13bIKe(axX ), IJIsl aKaAeMUIecKoro U podeccruonampHoro B3anmonencTaus (YK-4);

—CIIOCOOHOCTD OTPEENSITh U PEATM30BbIBATH PHOPUTETHI COOCTBEHHON NEATEIBHOCTH U CIIOCOOBI
€€ COBEpLICHCTBOBAHMSI HA OCHOBE CAMOOLICHKU 1 00pa3oBaHus B TedeHue Beel xu3au (YK-0);

—CrocOOHOCTh CO371aBaTh U MOAAEPKUBATH OE30MACHBIE YCIOBHUS KU3HEAEATEIIbHOCTH, B TOM
YrCIie TPH BO3HUKHOBEHUH Upe3BbIMaiiHbIxX cutyaunii (YK-8);

0) oouenpodhpeccuonanvuvix (OIIK):

—CrocOOHOCTh  aHANIM3WPOBATh,  MHTEPHPETHpPOBaTh U 0000mare  pe3ynbTaThl
SKCIIEPUMEHTAIIBHBIX U PACUETHO-TEOPETHUECKUX padoT xumuueckoil HarpasnenHoctu (OITK-1);

—CIOCOOHOCTh TPOBOAUTH XUMHUYECKHH SKCIEPHUMEHT C HCIIOJNB30BAHHEM COBPEMEHHOTO
obopynoBanusi, codonast HopMbl TexHUKN Oe3omacHoctu (OITK-2);

—CIOCOOHOCTh TPUMEHSITh  PACUYETHO-TEOPETUYECKUE METOMBl JUJISi H3YYEHUs CBOMCTB
BEIECTB M MPOLIECCOB C UX YUACTHEM, HCIIOJIb3YsI COBPEMEHHOE POrpaMMHOE oOecrieueHne 1 0asbl
IaHHBIX npodeccuonanbHoro HasHauenus (OI1K-3);

—CrOCOOHOCTh  IJIAHUPOBaTh PabOThl XUMHYECKOH HANpaBIeHHOCTH, 0OOpabaTbiBaTh U
UHTEPIPETHPOBATh TOJYYEHHbIE pPE3YJbTAThl C HCIOJB30BAHUEM TEOPETUUECKUX 3HAHUH U
NPAaKTUYECKUX HABBIKOB PELICHUsI MaTeMaTHuecKuX U pusudeckux 3anad (OI1K-4);

—CroCOOHOCTh  HMCIONIB30BaTh  MHPOPMAIMOHHBIE 0a3bl JaHHBIX W QanTHPOBATH
CYIIECTBYIOIIUE MPOrPaMMHBIE POAYKTHI IS PEIIEHHS 3a1a4 PO ECCHOHATBHON AESITETbHOCTH C
y4eTOM OCHOBHBIX TpeboBaHUi nHpopMmanroHHoi 0ezonacHoctu (OITK-5);

—CIOCOOHOCTh TPEACTABIATh PE3yNbTaThl MPO(ECCHOHANBHON IEesTeIbHOCTH B YCTHOH U
MUCBMEHHOH (pOpMe B COOTBETCTBUH C HOPMAMH M NPABUIAMH, IPUHATHIMU B TPO(ECCHOHATBHOM
coobmectse (OIIK-6),

B) npodpeccuonanvnvix (I1K):

HAYYHO-UCCTIE008AMENbCKASL OESIMeNbHOCHb

—crnocoOHOCTh  MPOBOAUTH cOOp, o0O0pabdotky, aHamu3 wu 000OILIeHHe pPe3yJbTATOB
SKCIIEPUMEHTOB W HCCIENOBAHMNA B PAa3IMYHBIX OOJACTAX XUMHUH, XUMHUYECKOH TEXHOJOTHH HU




cMexHbIX Hayk (ITK-1);

—CrocOoOHOCTE  OOPMJIIATH  PE3yJbTaThl  HAYYHO-UCCIEAOBATENILCKUX M OIBITHO-
KOHCTpyKTOpCcKuX pador (IIK-2);

—CIOCOOHOCTb BHEAPSITH PE3YJbTAaThl HCCIENOBAaHUA W pa3padOTOK B COOTBETCTBUHU C
ycTaHOBJIEeHHBIMH ntosiHOMounsiMu (I1K-3);

MEXHON02UYECKAS OesIMeNbHOCHTb

—CroCOOHOCTh MPOBOANTL HAYYHBIE HCCIIEIOBAHUS, COBEPLICHCTBOBATH U Pa3padaThIBaTh
TEOPUH M METONbl M3YYEHHUsT XUMHUECKUX MPOLIECCOB, OCYIIECTBISATh MPAKTUIECKOE MPUMEHEHHE
MOJIyYeHHBIX 3HAHWUH U PE3YJbTATOB B PA3JIUYHBIX OTPACISAX 3KOHOMHKH (TIPOMBIIIJIEHHOCTH,
CeNbCKOM  XO3SIMCTBE W JP.), CBSI3aHHBIX ¢ TiepepaboTkoil  ChIpbs, moNypabpUKaToB,
NPOMBIIIJICHHBIX ~ OTXOJOB, IIOJIy4€HHEM W COBEPIIEHCTBOBAHHUEM PA3JMYHBIX  BEINECTB,
MaTepHajoB, pa3pabOTKOH U yIIyUIIeHHEM TeXHONIOrn4eckux npoueccos (I1K-4);

—CIOCOOHOCTh K TPOBEIACHUIO OIBITOB, UCIBITAHUN W aHAJIM30B C LEJBI0 HU3y4YEHHUs] COCTaBa,
CTPOEHWUsI, CBOWCTB U MPOLIECCOB NMPEBPALLICHUI BEIECTB, SHEPIeTHISCKIX 1 XUMUYECKIX U3MEHEHUH B
Pa3IMYHBIX HATYPaJIbHBIX WIIH UCKYCCTBEHHBIX BEIIECTBAX, ChIpbe N m3aenmsix (ITK-5);

—CrocoOHOCTD K pa3paboTKe METOIUK MPOBEACHUS KOHTPOJIS Ka4eCTBa AJIl H3TOTOBUTENICH U
notpedureneit xummnieckoi npoaykuuu (I1K-6);

OP2AHU3AYUOHHO-YNPABIIEHYECKASL OeAMENbHOCb

—CIOCOOHOCTh OCYINECTBIIATh HAYYHOE PYKOBOICTBO PabOTaMU B COOTBETCTBHH C TUIAHOM
paboThl CTPYKTYPHOTO MOIpa3AeieHus, (HOPpMUPOBATh MX KOHEYHBIE LETH W MPEAINoJaraeMble
pesyabratel (I1IK-7);

—CIOCOOHOCTh OCYLIECTBIISATE KOHTPOJIb BBITIOJHEHUS MPEIYCMOTPEHHBIX TUIAHOM 3a/laHHH,
KOHTPOJb KadecTBa MPOBEACHUs pabOT, BBIMOJHEHHBIX pabOTHUKAMU TOAPA3ACICHUS |
coucnonautessmu (I1K-8);

—CIIOCOOHOCTh MPHUMEHSTh aKTYaJIbHYI0 HOPMATHBHYIO TOKYMEHTAIMIO B COOTBETCTBYIOIIEH
obmnactu 3uanuni (ITK-9);

neoaeo2uvecKdas OesimeabHOCb

—CIOCOOHOCTh  OCYIIECTBISITH  NMPO(ECCHOHANBHYIO JIEATENbHOCTb B  COOTBETCTBUU C
TpeOoBaHMsIMU (enepaNbHbIX TOCYAAPCTBEHHBIX O0pa30BaTENIbHBIX CTAaHIAPTOB, K pa3padoTke,
U3MEHEHHIO U O0ECTIEYEHHIO BBIMIOJHEHUS Y4€OHBIX MPOrPaMM B COOTBETCTBHH C YIEOHBIM TIAHOM
u rpagukom yuebHoro npouecca (ITK-10);

—CrocOOHOCTh HCIONIB30BaTh pa3HooOpasHble 3¢ddexTuBHBIE (OPMBI, NMPHEMbI U METOIBI
oOy4eHHs1, B TOM YHCJE, BBIXOIIINE 332 PaMKH y4eOHBIX 3aHATHUN. MPOEKTHAs AEATENbHOCTD,
7Ta00paToOpHbIe SKCIEPUMEHTHI, IOJIeBasl MPAaKTUKa M T.IL., K TPOBENEHHIO WHIWBUAYAJIbHBIX
3aHATUH ¢ 00YYAOIIUMUCS, OPTraHU3ALUIO U KOHTPOJIb UX camocTosiTenbHON padoTe! (ITK-11);

—crocoOHOCTh  pa3pabarbiBaTh (OCBauMBaTb) W TNPUMEHATb COBPEMEHHBIE IICHXOJIOTO-
Nearorndeckne TeXHOJIOTHH, OCHOBAHHBIE HA 3HAHUH 3aKOHOB PA3BUTHS JINYHOCTH U MTOBEIEHUS B
peanbHOI 1 BUpTyanpHoi cpene (ITK-12).

B pesyabTare nzyueHust yueOHOMH AUCUUINUIMHBI CTYACHT 10JIKEH:

HAMDb:

- OCHOBHBIC 3aKOHBI U ITOHATHA XUMHWH KOJUJIOUAHBIX CHUCTCM,

- (puBMKO-XxUMHUYECKHE 3aKOHOMEPHOCTH SIBJICHUH, MPOUCXOMALINX HA MOBEPXHOCTU pa3zenia
(a3, uxX poJib B PEryJIUPOBAHUN CBOWCTB JUCTIEPCHBIX CUCTEM;

- YCIOBHs BO3HHUKHOBEHHS, OCOOBIE CBOWCTBA, (PAKTOPBI YCTOMYMBOCTH K Pa3pyLICHUIO
TUCTIEPCHBIX CHCTEM,

- KOJUIOMAHO-XUMUUYCCKHUE OCHOBBI YIIPABJICHUA TCTCPOrCHHBIMU MPOLHECCAMU U CO3OaHUA
HOBBIX JUCIIEPCHBIX CUCTEM C OINPEACTICHHBIMU CBONMCTBaMH.

- KOJUNIOMJHO-XUMHUYCCKUEC MCTOABbI AJIA OYMUCTKH M aHaAJInU3a 6I/IOJ'IOI"I/ILIGCKI/IX }KHHKOCTeﬁ,
(bapMarieBTHUECKUX MPENapaToB, Ui PelieHus MPoOieM OXPaHbl OKPYKAIOMIEH Cpembl, CO3MaHus
0e30MacHbIX YCIOBUH TPyAQ,



ymems:

- MPUMEHSTH MOJOXEHHsT (PU3UKO-XMMHUYECKOTO YUEHHUSI O MOBEPXHOCTH U MOBEPXHOCTHBIX
SIBJICHUSIX 111 OOBSICHEHHSI B IPUPOAE M OCYLIECTBICHHS B IMPOU3BOICTBE MPOLIECCOB CMAYUBAHMUS,
aAre3uy, KaluuIsIpHOCTH,

- UCTOJIB30BATh TEOPHUIO ancOpPOLUU U aCOPOIIMOHHBIA METOA ISl Pa3[eNIEHUs] BEUIECTB, HX
ONpeneseHuss B CUCTEMAax, U3BSATUS M3 PACTBOPOB, OYMCTKHM Ta30BbIX CMeCeH, MPUPOIHBIX H
CTOYHBIX BOJ OT BPEJHBIX IPUMECEH U 3arpsi3HEHMUI,

- OLIEHUBATb BO3MOXXHOCTb U JJIUTENBHOCTh CYLIECTBOBAHMS JUCIEPCHBIX CUCTEM, BIMATDH Ha
NPOIIECChl Pa3pyIICHUS] 3THUX CHUCTEM M TOBBILICHHUS HX YCTOWYMBOCTH, Ha OOpa3oBaHHE B HHX

CTPYKTYD;,

6/1a0emp:

- HaBbIKaMU OIIPCACIICHUSA CBOMCTB Pa3JIMYIHBIX JUCIIECPCHBIX CUCTEM,
- OCHOBaMH METOAOB YIIPAaBJICHUA TCTCPOTCHHBIMU MPOLECCAMU,
- HaBbIKaMU MOUCKA JIUTEPATYPHBIX JAHHBIX U CIIPABOYHOI'O MaTEpUalia.

4. COJAEPKXAHUE JUCIMIIJIMHBI U ®OPMbI OPTAHU3AIIUN YUEBHOI'O

HNPOLECCA
IopsinkoBbiii K
paTKoe cofep:KaHHe TeMbl
HOMeEp U TeMa
Cooeporcamenvnutit mooys 1
TepMoaMHAMHKA U CTPOEHHE MOBEPXHOCTHOIO CJI0s1. AICOPOLIMOHHOE PABHOBECHE.
Tema 1. Knaccudukamms TOBEPXHOCTHBIX SBICHWH W JUCIEPCHBIX CHCTEM.
Beeoenue 6 xumuio | Beenenue B KOUIOHMIHYIO XUMHIO. OCHOBHBIE TOHATHUS, OOBEKTHI U LEJb
KOJIOUOHBIX U U3y4YeHUs] TUCHUIUINHBL. KONIonaHble YacTHIBI 1 KOJIJIOWAHBIE CHCTEMBI,
HAHOCUCMEM. KOJJIOUZHOE COCTOsSIHME BemecTBa. I[Ipu3HaKu OOBEKTOB KOJUIOUIHOHN
xumun. KommuecTBeHHOE onpeneneHue aucrepcHoctd. Crnenmnpuyeckne
CBOWCTBa AHCNEepCHBbIX cucteM. Kiaccudukaryst HOBEpXHOCTHBIX SIBJICHUH
U OHCIepCHBbIX cucteM. JlnodumpHele W  snmodoOHBIE AHUCTIEPCHBIE
cucteMbl. B3auMOCBS3b KOJJIOWAHON XUMUU C IPYTUMH JUCLHUIIIMHAMH, C
busukoii, buonorueii, reonorueli, MenuUUHON. OCHOBHBIE ATAITBI PA3BUTHS
KOJUIOUAHON XuMuu. IIpuMeHenre COBpeMEHHON KOJUIOUIHON XUMHUH.
Tema 2. CeobonHass mOBepxHOCTHast SHEpPrus. IIOBEpXHOCTHOE HATSKEHHE.
Tepmoounamura TepmoguHamudeckne  (QYHKIUM  TIOBEPXHOCTHOTO  ciosi.  BrmsiHne
HOBEPXHOCTIU. TeMIepaTypsl Ha (PYHKIHUH, KpUTHUYECKass Touka. Mek(dasHoe HaTsKeHHE
Ha TIOBEPXHOCTH pasjiesia B3aMMHO HACBIIIEHHBIX >KUIKOCTEH, MPaBUIIO
AnTtoHoBa. CBOOOHAST MOBEPXHOCTHASI SHEPTHUS TBEPABIX TeJ, crienuuka
oOHapykeHHsi. MeToapl HU3MEPEeHHST MOBEPXHOCTHOIO  HATSKEHUS
JIETKOTIOABIIKHBIX TOBEPXHOCTEH.
Temna 3. YcranoBneHue (OpMbI JKHAKOCTEH. TepMOIMHAMUYECKUE YCIIOBHS CMAYMBAHUS U
Henenus pacTeKkaHuss Ha TBEPAbIX M OSKUAKMX MOBEPXHOCTAX. KommuecTseHHbIE
KANUIIAPHOCMY U | XapaKTePUCTHKN CMaunBaHus. I30uparenbHoe cmaumBaHue: JHO(MOOHBIX |
CMAYUBANUSL. TMOQUITBHBIX TIOBepXHOCTEH. CMaurBaHUE PEANTbHBIX TBEPABIX TEJN, THCTEPE3UC
cvaunBanusA. KamwuiapHoe nasnenue, 3akoH Jlammaca. JlucnepcHocTs U
TEPMOIMHAMUYECKIE CBOMCTBA Tel. 3akoH TomcoHa, ['nbOca-Kropu-Byibda.
VYpasuenne Xopena. Ponp KamwuApHBIX SIBIEHWMH M CMAuMBaHUS B
NPOMBIIUIEHHOCTH M arpOTEXHHKE,  KOJUIOWTHO-XUMHUYECKHE  METOMBI
uHTeHCH(pUKamK HehrenoObMH 1 OOOTaIIEHHSI TTOJIE3HBIX HCKOTAEMBbIX.
Tema 4. AncopOusi Kak CaMOIIPOM3BOJIbHOE KOHIIEHTPHUPOBAHUE BEIIECTB Ha
Aocopoyus na nosepxHoctu. IloBepxHoctHO-akTuBHBIE (ITAB) w®  moBepxHOCTHO-
nosepxHocmi uHakTHBHBIe  (ITMB) BELLECTBA. IloBepxHOCTHAast ~ AKTUBHOCTD.
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pasoena ¢has.

Tepmonnramuka mpouecca ancopbuuu. YpasHenust aacopOumu ['mGbca.
Knaccuduxamus [TAB, npumenenue, npobnema Ouopasioxenus. [lonsatue
o rugpodpunbHO-TunopunbHoM  Oamance (I'JIB)  wmonekyn IIAB.
3aBHCHMOCTb TIOBEPXHOCTHOTO HATSDKEHHs] OT KoHuUeHTpauuu IIAB.
VYpasuenne Illumkosckoro. M3meHeHne NOBEPXHOCTHOW AKTUBHOCTH B
romojnormueckux  psgax [IAB.  Tepmomnnamuudeckoe 0O0OCHOBaHUE
npasuna  Jokno-Tpaybe.  Pabora  amcopbumu.  AncopOumoHHOE
paBHOBECHE Ha IOBEPXHOCTH paszena pacrBopa IIAB-ras. YpasHenue
uzorepmbl  ancopbumm  Jlenrmropa.  CBsisp  ypaBHenmii [ 'mO0ca,
IMIumkosckoro, Jlenrmropa. CtpoeHue MoHocioeB pacTBopumbix ITAB.
JIByXMepHOE COCTOSIHHE BEIIECTBA B MOBEPXHOCTHOM ciioe. [[ByxmepHoe
nasieHue. YpaBHeHUe cocTosiHUs MoHocnoeB IIAB. Pacuer pasmepos
monekyn IIAB. IloBepxHocTHble T1UIeHKH HepacTBOpuMbix IIAB.
OCHOBHbIE THIBI IJIEHOK. AACOpOLMS ra3oB Ha TBEPIOH MOBEPXHOCTH.
ITonsitne o pusmueckoii ancopbunu u xemocopbumu. Pabora, Terora u
sHTponms  aacopOuun.  M3orepmbl  amcopOmmm  ra3os.  Teopwus
ancopOunoHHbIX cwi. Teopus agcopOmuu ra3oB. AICOPOLMOHHBIE METOIBI
OmpeAeNieHus yAeNbHOW TmoBepxXHOCTH aacopdentoB. OcobeHHOCTH
ancopOuMM MOJIEKYJI M MOHOB Ha TBEPIOW MOBEPXHOCTH W3 PaCTBOPOB.
[IpaBuno BbIpaBHUBaHUS ToJsipHOCTeH Pebunnepa. Momuduiupyromiee
neiicreue I1AB: runpodobuzanms n rugpoduinnsanis NOBEPXHOCTEH.

Cooeporcamenvbnotit Mooyip 2
O0beMHBbIE CBOIICTBA THCTIEPCHBIX CHCTEM.

Temna 5.
Juoghobnvie
oucnepcusie
CUcmembsi.

MeTtonp! nonyueHust THOPOOHBIX TUCTIEPCHBIX CHCTEM (IUCTIEpralliOHHbIE
U KOHICHCAIL[MOHHBIE). DHEPreTHKa AHUCIEPTHPOBAHUS M KOHIEHCALUU.
Ces3p  paboTBl OHMCHIEPTUPOBAHMS C TOBEPXHOCTHOW 3HEpruedl Tena.
IIpumenenue >¢pdexra Pebunrnepa u IIAB nanst ymeHbIueHus paOOThI
mucnieprupoBanus. Popmel nposisnerns >¢dexra Pedunnepa. Ilpoueccer
IUCTIEPTUPOBAHUS B MpHUpoae U TexHuke. KonpeHcarmonHoe obpa3zoBanne
OUCTIEPCHBIX cucTeM. Paborta oOpasoBaHusi 3apojblimeli HOBOH (hasbl.
Metonel 00pa3oBaHUs pPa3MEpPOB YACTHI] B IHCIEPCHBIX CHCTEMAX.
dusuueckas W XUMH4YeCKass KoHaeHcarws. OCHOBHbIE METOABI OYHCTKU
30J1eH.

Temna 6.
Juoghunvnvie
oucnepcusie
CUCmeMbi.

TepmonuHamuka oOpasoBaHusi JHOQUIBHBIX KOJIouaoB. Kpurepuit
Pebunnepa-Il{ykuna. MunemnoobpazoBanue B pactBopax IIAB.
Kputnyeckass koHuentpauus muneiuiooopasoannst (KKM), meronsr ee
onpeneinenus. CTpoeHUe MPsIMBIX M OOpaTHBIX MULENI. TepMoarMHaMuKa
Muneoodpasosanus.  TemmeparypHas 3asucumocte KKM, Touka
Kpadra. KommougHoe pactBopeHue BemecTs B pactBopax I[IAB
(comobmmuzarmst).  OTHocuTenbHast —comoOmmu3anus.  IIpakTudeckoe
IPUMEHEHNE MULIEJUIIPHBIX CUCTEM.

Tema 7.
Dnexkmpuveckue
ceoiicmed
OUCNEPCHbIX
cucmen.

HBotinoit snextpuueckuii cinoi  ([ADC), mnpuUUMHBI W MEXaHU3MBI
obpaszosanus JIDC. Monenu crpoenus [I9C (I'enbmronbiia, ['yn-Uenmena,
IItepna). Usmenenune norenuuanos JI9C ¢ paccTossHUEM OT IOBEPXHOCTH,
C KOHLEHTpauued M 3apsiiOM HOHOB. DJEKTPOKHMHETUYECKHUH MOTEHLIUAI.

DNEeKTPOKUHETHYECKUe  siBJieHus1  (3nektpodopes,  3JIEKTPOOCMOC,
MOTEHLMANbl TEUYeHUs u ceguMmeHtanmu). Teopusst ['eapmronbra-
CMmonyxoBckoro.  MeToabl  OmpeAeieHus:  SJeKTPOKHHETHYECKOro

notrenuuana. Ctpoenue mureiibl TuapodoOHbx 30ei. MoHHbIT 00MeH.
N3oamekTprueckoe COCTOSIHHE B TUCIEPCHBIX cuUcTeMmax. I[lpakTuyeckue
MPUMEHCHUA SJICKTPOKMHETHUYCCKUX SIBJIEHUII.

Tema 8.

CGI[I/IMGHTaLII/IOHHaﬂ " arpe€raTuBHast YCTOP'I"IPIBOCTB AUCTICPCHBIX CUCTEM.




Yemoiruueocms Hapymenue arperaTMBHOM yCTOMYHMBOCTH BCIEACTBUE KOAJIECLECHIINH,
OuchepcHbIx U30TEPMUYECKON TMEpPeroHKH, Koarysiuuu. Teopusi  yCTOMYHBOCTH
cucmen. miopobuerx  3omeit  (JJIPO). TepmomuHamMuKa TOHKHX — IUICHOK.
PacknunuBaroiee JaBJICHUE o Heproruny. Cocrapnsromme
PaCKJIMHUBAIOIIETO [aBJ€HUs. 3aBUCUMOCTb HSHEPrUU B3aUMOAEHCTBUS
YacTUL] IOUCHEPCHOH (asbl OT pacCTOsHUS MeXAy HUMH. DaxTopsl
ycroiiunBocTd  JHOGOOHBIX — AMCHEepcHBIX — cucteM.  CTpyKTypHO-
MEXaHUYECKUH Oapbep yCTOWYMBOCTH. 3amuTHBIE Koutonasl. Koarymsamus
3o1elt anexTpoauramMu. OcHoBbl Teopun koarynsuuu JAJIPO. MexaHu3Mel
KoaryJsinuu  (KOHLUEHTPALMOHHBIA ¥ HeWTpanusanuoHHbid). [lopor
koarymsiuun.  Kunermka  koarymsaumu.  Ilentmsammsa. OcobeHHocTH
CTPYKTYpPbl U YCTOMYMBOCTH MHUKPOT€TEPOr€HHON OUCHEPCHOM CUCTEMBIL
Metonpl TONy4eHHUs, KiacCH(PUKANMs, YCTOHYHMBOCTH M pPa3pyLICHHE
CYCIIeH3U, SMYJIbCUH, MeH, a3PO30JIei. IMYyIbraTophl, IEHOOOPA30BATEINH.
OO0pa3oBaHne M CBOWCTBA pPACTBOPOB IOJUMEPOB - '"MOJEKYJISIPHBIX
KOJJIOUAOB".
Tema 9. Paccesinue n monsipuzanysi CBeTa KOJUIOMAHBIMU CUCTEMaMH. 3akoH Pajes.
Onmuveckue Ilornomenue cBera B JOUCHEPCHBIX cucteMax. lIpumenenue 3akoHa
ceoticmea JlambepTa-bepa B mMyTHbIX cpenax. Okpacka 3oneii. OnTudyeckne MeTOIb
ouchepcHbIx UCCIIEIOBAHMS KOJUIOMJIHBIX CHCTEM: HedenoMmerpus, TypOonumerpus,
cucmen. YIBTPAMUKPOCKONUS, 3JIEKTPOHHAT MUKPOCKOIIHSI.
Tema 10. YHHUBEPCATBHOCT MOJIEKYJISIPHO-KUHETUYECKUX CBOWCTB pacTBOPOB H
Monexynapno- IUCTIEPCHBIX CHUCTeM. bpoyHoBckoe nBmwkeHue, AudQysus, OCMOC B
KUHemu4ecKue KOJUIOMAHbIX cucrteMax. CeaumeHTauus B AUCIEPCHBIX CHUCTEMaXx.
ceolicmea CenuMeHTALMOHHBIM aHAINU3 CyCIleH3UH, 3Mynbcuil. CeauMeHTaloOHHO-
ouchepcHbix muddysnoe pasHoBecue Ileppena. HayuHo-¢unocodckoe 3HaueHHe
cucme. HCCJIEOBAHUI MOJIEKYJIIPHO-KUHETUYECKUX CBONCTB AUCIIEPCHBIX CUCTEM.
Tena 11. OcHOBHBIE TOHATUS M 3aKOHBI peosorud. CTpykTypooOpazoBaHHE B
CmpyxkmypHo - OUCHEPCHBIX  cucrteMax. KoaryiasuuoHHele U KOHJEHCALIMOHHO-
Mexanuyeckue KPUCTAJUIM3ALUOHHbIE  CTPYKTypbl. IlonmHas peonoruyeckass Kpusas:
ceoticmea TBEPIOOOpa3HbIE U JKUAKOOOPA3HBIE CHCTEMBI.
OUCNEPCHbIX
cucme.
Tena 12. KonnonaHo-xumuyeckue mnpoLEecChl M CUCTEMBI, JieXKallle B OCHOBE
Konnouono- METOJIOB OYHCTKH aTtMocdepbl u ruapocdepbl. MeTombl paspylieHHUs
Xumuyeckue asposoneir, Ooppba C 3arps3HeHHEM arMmocdeprl. MeTonbl OYUCTKH
OCHOBbI OXPAHbI MPUPOJHBIX U CTOYHBIX BOJ, OCHOBAaHHbIE Ha M3MEHEHUU arperaTuBHON U
npupoob. CeIMMEHTALMOHHON ycToH4MBOCTH aucnepcuii. OumcTka BOABI  OT

NMOBEPXHOCTHO-AKTUBHBIX W PaCTBOPUMBIX TOKCHYHBIX 3ar’p$[3HeHI/II>'I.
[IpumeneHne TeHHOH cemapauuy, aAcoOpOLMH, HMOHHOrO OOMeHa.
MeMOpaHHbBIE METObI PA3IEICHUS TUCTIEPCHIA.

Temaruuyeckusi miaxn

CoaepxaresibHbIH MOaYIb 1




TepmoanHaMuKa H CTPOEHHE NIOBEPXHOCTHOIO €J10s1. AJCOpPOLIHOHHOE PABHOBECHE.

KoanuecTBo yacos
OuHas ¢popma 00yueHHs 3aounas ¢popma oOyuenust
B T.U. BT.Y.
e e
HasBaHus comepRaTENbHbIX ol 213 |3 el 213 |5
MOAYJIeil U TeM ol < |8 E|8sElsEl e| =| 5| 5|8 E|&E
¥y 8| |8 glgglagl 8| E| 28] &|g.2l>8
Q = | & E |8QlHYQl o = =) = R E=e
m z | = < f S < m = = < & S| = S
O | H & |0 &m ) = S| 6 &ln
S 1% 2 |2 B E ® = = |9 BB w
O |2 /| H Sl Y |5 c8H
2 8 |5 T = 8 | = T
B8 |8 = = 5|3 =
Tema 1. Bseoenue 6 10 | 4 2 4
KOIOUOHYIO XUMUIO.
Tema 2. Tepmoounamuxa 16 | 5 6 5
HOBEPXHOCHIU.
Tena 3. Henenusa 10 | 4 2 4
KAnUILIAPHOCIIU U
CMAYUBANUSL.
Tema 4. Aocopoyus na 20 | 7 6 7
nogepxnocmu pazoena gas.
Hmozo 56 | 20 16 | 20
no cooepoicameibHOMy
Mmooy 1
CoaepxaTeJbHBIH MOAYJIb 2
O0beMHBbIE CBOIICTBA TUCHIEPCHBIX CHCTEM.
KoanuectBo yacos
OuHas ¢opma o6yueHust 3aounas popma obyuenust
B T.U. B T.U.
Haspanus ol o |2 = ol o2 =
- Sl B8 |B =| 8 Sl 2| R =8
coep:KaTeJIbHbIX MOAYJIeil o 2l £ |5 |5 o8| o S| 2|5 B8 =
= =18 ale oS5l & = | ol a8 oS &
H TeM 0 =8 o lxgll o =8| olrg|rs
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= 2 |5 8 |BE ofs 8] = 2 | Bl s | B =8
o |EBEl oo B o) E| |9 B
S S e 3 = 5 5| % Sl¢g ) =
8l Q|3 =2 S| Q|2 x|E
Bl = | o = El B |o =
Tema 5. Jluogpoonsie 8 4 2 2
OucnepcHsie CUCmemul.
Tema 6. Jluogpunsnvie 23 | 6 6 4 7
OucnepcHsie CUCmeMbl.
Tema 7. Onexmpuueckue 15 |5 6 4
C60IICMBA OUCNEPCHBIX
cucmen.
Tena 8. Ycmoiruueocms 12 | 4 4 4
OUCHEPCHBIX CUCMEM.
Tema 9. Onmuueckue 8 4 4
C60IICMBA OUCNEPCHBIX
cucmem.
Tema 10. Monexynapno- 8 4 4
KuUHemuyeckue ceoiicmed
OUCNEPCHBIX CUCHIEM.
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Tema 11. CmpyxmypHo -
MexaHuueckue ceolicmsd

10

OQUCNEPCHBIX CUCMEM.

Tema 12. Konrouono- 4 3 1
XUMUYeCKue OCHOBbI OXPAHbBI
npupoos.

CO0ePIHCAme1bHOMy MOOYJ110

Hmozo no 88 | 34 20 | 27 7

2

Bcezo uacoe no eécem 144 | 54 36 | 47 7
MOOYAM

5.  METOJWYECKHE PEKOMEH/ALMH JUISA IPOBEJEHUSA
JEKOMOHHBIX, MPAKTHYECKUX U JIABOPATOPHBIX 3AHSITHIA

Tembl JIeKIIHOHHBIX 3AHATHH

0 Konuuecmeo
Ha3zeanue memut
nn uacoe
1 |BBeaeHue B KOJUIOUJHYH XUMHUIO. 4
2 |TepmonnHamuka NOBEPXHOCTH. 5
3 |IBneHus kKanWIISIPHOCTH U CMAaYMBaHMUSL. 4
4 |AncopOumst Ha TOBEPXHOCTH pasnena das. 7
5 VInopoOHbIe AUCTIEPCHBIE CUCTEMBI. 4
6 |InodunbHbIe TUCTIEPCHBIE CUCTEMBL 6
7 [2nexTpuueckue cBOICTBAa AUCTIEPCHBIX CUCTEM. 5
8 [YcTOMUMBOCTD TUCHIEPCHBIX CUCTEM. 4
9 [OnTuueckue cBOICTBA JUCHIEPCHBIX CUCTEM. 4
10 |MonexyJIapHO-KUHETHYECKHE CBOMCTBA TUCIIEPCHBIX CUCTEM. 4
11 [CTpykTypHO - MEXaHUUYECKHUE CBOICTBA JUCIIEPCHBIX CUCTEM. 4
12 |[KonnouaHO-XxMMHYECKHE OCHOBBI OXPaHbl IPUPOBIL. 3
BCEI'O 54
Tembl J1a60pATOPHBIX 3aHATHH
Ne Konuuecmeo
Ha3zeanue memut
nn uacoe
1 [|MccnenoBanue TeMnepaTypHOH 3aBUCUMOCTH MOBEPXHOCTHOI'O HATSIKEHUS 2
PKUIKOCTH
2 [M3MepeHne MNOBEPXHOCTHOIO HATSIKEHUS JKUIAKOCTEH METOAOM CYeTa) 2
Karelb
3 [A3oTepmel MOBEPXHOCTHOI'O HaTSKEHUS BOJIHBIX pacTBOpOB 2
MMOBEPXHOCTHO-aKTHBHbBIX BEILECTB
4 |OmpeneneHne KpaeBOro yrijla CMAa4YUBaHUS W BJIUSHUS aACOPOLIMOHHBIX 2
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CJIOEB HA CMayMBaHUE TBEP/BIX NOBEPXHOCTEN

5 |AncopOuusi yKCyCHON KHCIIOTBI AKTHBHPOBAHHBIM YTJIEM 2

6 |ComroOunmsanms HEMOISAPHBIX BELIECTB PACTBOPAMH KOJUTOUAHBIX [TAB 2

7 |Onpenenenue pasMepoB YHaCcTHUL u KOHLIEHTpaLUii 3051€ei 2
TypOMIUMETPHUECKUM METOIOM

8 |MccrnenoBanue koaryssinuu JTHO(GOOHBIX 30J€H, 3alUTa OT KOAryJISIHN 2

9 [Accnenosanue mpouecca HaOyxaHUs TBEPIBIX MOJTUMEPOB 2

10 |[MccnenoBanue pacTBOpoB aM(pOTepHBIX MoMu3IeKTponuToB. OnpeneneHue 2
MN303JIEKTPUUECKON TOUKHU MOJIU3JIEKTPOINUTOB

11 |UccnenoBanue BnusiHus cTpoeHuss IIAB  Ha uX TNOBEPXHOCTHYIO 2
AKTUBHOCTb

12 [Ancopbuus u3 pacrsopos [IAB Ha yrie 2

13 [AccnenoBanue amcopOIUU HEIJIEKTPOIUTOB M3 OWHAPHBIX PAaCTBOPOB HA 2
TBEPABIX OBEPXHOCTSIX

14 |Onpeneneane KKM BomopactBopumoro kosutonaHoro ITAB wmeromom 2
MOBEPXHOCTHOTO HATS>KEHUS

15 [3nexTpodopes B 305X 2

16 [OnpeneneHue 3JIEKTPOKMHETHYECKOrO IMOTEHLMAJa M 3HaKa 3apsja 2
KOJUIOUJHBIX YaCTHUL] METOJIOM 3JIEKTPOOCMOCA

17 |I[Tony4eHue U OYUCTKA KOJJIOUAHBIX CUCTEM 2

18 [HccrnenoBanme mpolecca Koarysisiiuu BeicokoaucrepcHoro 305 Fe(OH); 2
TypOUIUMETPHUECKUM METOIOM
BCEI'O 36

6. METOAUYECKHUE PEKOMEHJIAIINU ITO OPTAHU3ALINN
CAMOCTOSITEJBHOM PABOTHI CTYJIEHTOB
Opranuzanus caMocTosiTeIbHOI padoThbl CTYIEHTOB
Ne Konauuecmeo
i Ha3zeanue memut 41COs

1 |OcHoBHBIE 3Talbl pa3BUTHsI KOJUIOUAHON XUMUU 4
MeToabl U3MEpPEeHHUs! MOBEPXHOCTHOIO HATSKEHUsI IOBEPXHOCTEN 3

3 |Cneunduka nposiBieHUs1 CBOOOAHON MOBEPXHOCTHON SHEPTHH TBEPABIX TEIN 2
U €€ ONpeNeNeHNe

4  |Puszuko-xuMuUeckne OCHOBBI (PIIOTALMOHHOTO OOOTAIIEHUS Py 4

5 |BnustHue apcopOruoHHbIX cioeB [IAB Ha mpouecce! B Ipupoae U TEXHUKE. 11
ARCOpPOLIMOHHBIE  METOABl  OMpPENENIEHUs]  YASJNbHOW  NOBEPXHOCTH
ancopOentoB. Kiaccudukamus ancopOenToB no pasmepy nop (lyOununa)

U Kiaccu(uKauus TOBEPXHOCTHO-aKTHBHBIX BEINECTB MO  (U3HKO-
XUMUYECKOMY MexaHu3My nericteust (Pebunnepa)

6 [[IpakThueckoe TpPUMEHEHWE HMOHHOrO oOOMeHa (OYMINEHWUE BOJBI, 4
W3BECTKOBAHHE  TPYHTA, BHECEeHHe  yaoOpeHwit ®u  1p.) U
PJIEKTPOKMHETUYECKUX SIBJIEHUH (3J1eKTpodopes, SIEKTPOOCMOC)

7 |[Iponeccel AUCHEPrHPOBaHUsS B MPUPOAE, TEXHUKE M XHUMHYECKOU 2
rexHojioruu. [Ipumenenne s¢dekra PeOunnepa

8 |MnauBuayadpHOE 3aJaHHE — HCCIEJOBAHUE CBOWCTB  PacTBOPOB 7
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MOBCPXHOCTHO-AKTUBHBIX BCIICCTB

9 [OnoTuueckue METOAbI UCCIIEA0OBAHNA KOJIJIOUAHBIX CHCTEM 4

10 |YcronuuBOCTE M KOAryssiuust 30J€d U CYCHEH3UH B TEXHOJOIMYECKUX 4
npoueccax u mnpupoge. Ouumenue Boxabl. KosnounHele nucnepcuu
MOJIMMEPOB U UX 3HAYEHUE B HAPOJHOM XO35IHCTBE

11 [Ocmoc B nuCTIepCHBIX OMOJIOTHYECKUX CUCTEMaX 4

12 |CocoOpr  omucaHusi MEXaHWYECKHX CBOWCTB JUCIIEPCHBIX CHCTEM. 4
Peosornueckne CBOMCTBA NUCIEPCHBIX CUCTEM

13 |[KommongHO-XMMHUYECKHE CHCTEMBbl Il peIleHHs Npo0JieM OXpaHb] 1
OKpY>Karolen cpensl
BCEI'O 54

7. HHANBUAYAJBHBIE 3AJJAHUA

. NuauBuayanbHas padora
HCUIE/JOBAHHUE CBOHCTB PACTBOPOB IIOBEPXHOCTHO-AKTUBHbBIX BEHIECTB

Henab: M3y4nuTh CBOHCTBA PACTBOPOB KOHKPETHOIO MOBEPXHOCTHO-akTHBHOrO Bemectsa (I1IAB),
NPUMEHHB MOJyYEHHBIE TEOPETHYECKHE 3HAHUS O INO(MIIBHBIX AUCIIEPCHBIX CUCTEMAX.

3apanus:

1 Hafinute ¢usuko-xummueckue xapakrepuctuku I1TAB. Tlpemnnoxkute BO3MOXKHBIE NMyTH CHHTE3a
ITAB.

2.0npenenute mnpuHamiexkHocTb IIAB Kk ompeneneHHON rpynmne COIJIacHO CYIIECTBYIOLIUM
KJaccupuKanusM. MO XUMHYECKOMY CTPOEHHUIO, TO CHOCOOHOCTH K HMOHU3aIUH, MO (PU3MKO-
XUMHYECKOMY MexaHm3My neiictBus (kinaccudpukauuss PebuHpepa), 1Mo CHOCOOHOCTH K
00pa30BaHUI0 MULIEJUISIPHBIX PACTBOPOB.

3 IlpenynokuTe KAa4eCTBEHHYIO PEAKLHMIO JJISi ONMPENEeNeHUs] TPYMIbl, K KOTOPOH NPUHAIJICKUT
naunbiil ITAB.

4 ITocTpoliTe M30TepMy MOBEPXHOCTHOTO HATsKeHUsT BOAHOTO pactBopa [TAB (B 0ObIMHBIX U
nojynorapupMudeckux KoopauHatax). llepemenaiite NONY4YeHHYIO H30TEPMy B HM30TEPMY
ancopOuuu ITAB.

5.Mcrionb3ysi M30T€PMbI TMOBEPXHOCTHOTO HATSDKEHHS M aACOPOIMH, PAaCCUHTAWTE MpPEAeNbHYIO
ancopouuto ITAB (I',), miomane MOMEPEedHOro CcedeHusi MOJNeKYJbl (S,), ee mimuHy (6), Takxke
MOBEPXHOCTHYIO akTUBHOCTB (g) ITAB 1o oTHOWIEHHIO K BOzE.

6. nst  xomnmougHoro IIAB mpemnoxkuTe HECKOIBKO METONOB ONpPENETIEHUsT B PAaCTBOPE
KPUTUYECKOH KOHLeHTpaunu wmunenoodpasosanus (KKM). Ilpuenute TepMOIUHAMHYECKHE
aCTIeKThI MULIEI000PA30BAHMSI.

7.0uennte crocodnocts [TAB k comoOmnm3anny OpraHMYeCKHX BEIIECTB B BOAHBIX PACTBOPAX.
Omnpenenure TN comobunm3aunu OeH30Ja, MPEIIOKUTE CIOCO0 BKIFOUEHHUS COMoOMIM3ara B
muneuty [TAB. Uto siBisieTcst Ipu 5TOM ABMKYLIEHCS CHIION COMmoOmnmm3anun?

8 Ilpoananm3upyiite, KaK BIHMSET TeMIepaTypa Ha MULIEIO00pa30BaHHE B PACTBOPAX KOJUTOWTHBIX
ITAB. Yrto takoe Touka Kpadra? Kak Bmmsror snextponutel Ha KKM unccnenoBanHoro ITAB?
Bo3moskHO 511 00pa3oBaHre MULIEIUT B 3TAHOJILHOM PacTBOpe?

9 KakuMM 35KCIepHMEHTAJIbHBIMH METOJAaMH MOXKHO TIOATBEPIUTH Hanmuuue B pactBope IIAB
cpepruueckux MULIEIUT U UX NpeBpalieHne B Munesuibl Mak-bena?

10.Paccunraiite yrcno runpoduibHo-munodmibHoro 6ananca (I'JIb) ITAB.

8. KOHTPOJBHBIE BOITPOCHI K IPOMEXYTOYHOMU ATTECTAIIUHA
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HazoBure nmpusaaku 00BEKTOB U3YUEHHS KOJUIOUIHON XUMHH.

Uro Takoe ucnepcHble CUCTEMBI U U3 Yer0 OHU COCTOST?

ITo KakKUM MpU3HAKAM MOXKHO KJIAaCCU(ULIMPOBATH AUCTIEPCHBIE CUCTEMBbI?

[IpuBenuTe kaccuPUKALNIO AUCTIEPCHBIX CUCTEM IO Pa3Mepy YaCTHI] JUCTIEPCHOH (a3l

5. KakoBa ucTOpHsi CTAHOBJICHUSI KOJUJIOMIHOW XMMUM Kak Hayku? HazoBuTte BbImarOmMuXCs
YUEHBIX, BHECIIUX OOJBINON BKJIA/ B PA3BUTHE KOJUIOMIHONW X UMHUH.

6. Packpoiite  nmoHaTHe  aucnepcHocTd.  Kakumm — mapamerpaMM  XapaKTEpU3YIOT
pa3apoOIeHHOCTh AUCTIEPCHOMN (ha3bl?

7. Uro Takoe BBICOKOIUCIIEPCHBIE H IPYyOOIUCTIEPCHBIE CUCTEMBI?

8. IlpuBenurte mpuMephI TpeX-, ABYX- H OMHOMEPHON IUCTIEPCHON (a3blL.

9. Kakue cuctembl Ha3bIBalOT MOHOAUCIIEPCHBIMHU U MOJIUAUCIIEPCHBIMU?

10. ITpumenute npasuio ¢a3 I'ndbOca mist TUCIEPCHBIX CHCTEM.

11. IlpuBenute Ki1acCUPUKALIMN AUCIEPCHBIX CHUCTEM IO pa3Mepy HYacTHIl AUCIEPCHON (aswl,
IO arperaTHOMY COCTOSIHUIO (ha3bl U CPEAbI, IO HAUTHYHIO CTPYKTYPHL.

12. IlpuBenuTte nmpuMeps! KOJUIOUAHBIX CUCTEM U KOJJIOUIHBIX SIBJIEHUH B MPUPOAE, HAPOIHOM
XO034MCTBE, MPOMBIIIJIEHHOCTH.

13. [aiite onpeneneHue mnoBepxHOCcTH. Kakumu mnapaMeTrpamMu OIUCBIBAIOT T'€OMETPUIO
MOBEPXHOCTHU?

14. Yto Takoe KpUBU3HA IOBEPXHOCTH?

15. KakoBbI OCOOEHHOCTH KUAKUX U TBEPIBIX TOBEPXHOCTEH?

16. OnumuTe CUJIOBOE IIOJIe TIOBEPXHOCTH. B ueM mnpuunHa BO3HUKHOBEHMs HW30BITKA
MOBEPXHOCTHOM SHepruu?

17. JlaiiTe onpeneneHue IOBEPXHOCTHBIM SIBJIEHUsIM. B uem nepBonpuyrHa UX BO3SHUKHOBEHUS?

18. Kakum 00pa3oM ONMUCHIBAIOT TEPMOAMHAMUKY IMOBEPXHOCTH U MIOBEPXHOCTHBIX SIBJICHUIN?

19. Kakune MexaHU3Mbl CHIDKEHHSI H30BITOUHON MOBEPXHOCTHOM SHEPTUH BBI 3HaeTe?

20. Packpotite ocoOeHHBIE CBOWMCTBA MOBEPXHOCTH M OOBSCHUTE, YTO TAKOE IOBEPXHOCTHOE
HaTsDkeHue.  JlaliTe TepMONMHAMHYECKOE ONpEAeIeHHE IOBEPXHOCTHOMY HATSKEHUIO U
chopMmynupyiiTe ero (QU3MYECKUNH CMBICIT. B KakuxX eAWHHWIAX W3MEPEHHUS BBIPAKAETCs
MOBEPXHOCTHOE HaTsKeHHe?

21. IlpuBenure ypaBHEHHE TIOJHOH BHYTPEHHEH DJHEPrUM IOBEPXHOCTHOrO cjos. Yem
pa3IMya0OTCs MOBEPXHOCTHOE HATSXKEHHE U yJelbHasl IOBEPXHOCTHAsI SHEPrusi?

22. KakoBa yJnenbHas IOBEPXHOCTHAas 3HEpPrusl >KUAKocTed u TBepAbix Ten? Kak 3aBucur
MOBEPXHOCTHOE HAaTsKeHHe OT Npupoar! Bemectsa? Ilpuseaure npumeps.

23. Kakumu MeTOAaMHU MOKHO ONPEAENUTb MOBEPXHOCTHOE HATSXKEHUE KUAKOCTEH U TBEPABIX
ten? PackpoiiTe cyTb CTanarMOMETPHUYECKOrO METOAa M METOJa MAaKCHUMAalbHOTO JaBJIEHUs B
My3bIPbKE.

24. Ha xakue CBOWMCTBA TeJ BIMSET NUCIEPCHOCTh? Packpoiite BIMsIHME NUCIIEPCHOCTH HA
BHYTPEHHEE IaBJICHUE.

25. Tlpusenute ypaBHenue Jlamaaca ajsi 4aCTHUL pa3HOH HOPMBL.

26. PacckaxuTe O KaMWUISPHBIX SIBJICHUSAX U UX JBIKYIIEH CHUIIE.

27. Kak Bnusier nucnepcHocTh Ha popmy Tena? Chopmynupyiire npunimn ['ub6oca-Kropu.

28. Chopmynmpyiite 3akoH Bynbda. Oxapakrepusyiite BIUSHHE JTUCIEPCHOCTH HA
peakunoHHY0 criocoOHOCTh BemecTs. [IpuBenuTe ypaBHenne Kenpsuna (TomcoHa).

29. PackpotiiTe BiIHsIHIE JUCTIEPCHOCTH HA TeMIepaTypy $hasoBOro nepexosa.

30. MaiiTe ompeneneHne anre3Md U Kore3uu. Packpoiite moHsTHe paboOThl aare3uu U padOThI
KOT€3MH YKAXKNUTE UX €IUHULIBI U3MEPEHHUS.

31. Ilpusenure popmymny rompe.

32. Yro Ttakoe cmauuBaHue? PackpoiiTe MOHATHE KpaeBOro yria cMmauduBaHus. B kakux
npenenax M3MEHseTCs KPaeBOH yroj CMauuBaHUS HAa JHOQWIBHBIX (THIPO-, OJEOPHIBbHBIX) U
mrodoOHBIX (THAPO-, 0J1e0hOOHBIX) TOBEPXHOCTSIX?

bl e
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33. Cdopmynupyiire 3akoH lOnra. Ilpusenurte ypaBHenue IOura-/lronpe u chemaiite ero
aHaJIN3.

34. Kakue ycnoBusl XxapakTepU3yIOT PaBHOBECHOE MOJIOKEHUE KaIUIU Ha TBEPAON MOBEPXHOCTH?

35. KakoBo BnusiHHE IPUPO/IBI TOBEPXHOCTU HA €€ CMAaulBa€MOCTh?

36. KakoBbl OCOOEHHOCTM CMAuYMBAaHHS PEANTbHBIX TBEPABIX Ten? UTO Takoe TUCTEPe3uC
CMauuBaHMsA?

37. Kak Hamuuyme IIEpOXOBAaTOCTH BIUSIET HAa CMauuBaHue TmoBepxHocTH? IlpuBenure
ypaBHeHue Benuens — Jlepsaruna.

38. PackpoiiTe NOHSATHE TEIUIOTHI cMauuBaHuUs. Uto Takoe KO3(pPUIMEHT TruapopUIbHOCTH
MOBEPXHOCTHU?

39. OOvbsacHUTE sIBICHNUE pacTekaHus. KakoBBI yCIOBUS pacTeKaHHs?

40. UYro takoe koadpdunment ['apkunca? Chopmynupyiire s¢pdext Mapanronu.

41. OOBACHUTE CYTb KAMWUISIPHBIX SIBJICHUH. YUTO SBISIETCS IPUYMHON UX MPOSIBICHUSA?

42. Kak MOXXHO paccuuTaTh BBICOTY, HAa KOTOPYIO TNMOAHUMAETCs (OIyCKAeTcs) SKUAKOCTh B
xanusuispe? [lpusenure ypasuenue JKopena.

43. Yro Takoe ¢uoTarus?

44. Yro Takoe ancopbiusi? HazoBute BUIbI ancopOum.

45. KakoBO BIUSHHE TEMIEPATYPhl HA aACOPOLIHIO?

46. Kakumu KOJTUYE€CTBEHHBIMH BEJIMYMHAMU OIICHUBAIOT aICOPOINI0?

47. JlaliTe TepMOTMHAMUYECKOE OMTUCAHUE aCOPOLIHH.

48. Tlpusenute ancopOuroHHoe ypasHeHue [ udoca.

49. OOBACHUTE CYyTh MOBEPXHOCTHON aKTUBHOCTH BELIECTB. UTO TaKOE MOBEPXHOCTHO-AKTHBHOE
BELIECTBO?

50. Hasoswure ki1accu(pUKALIUIO BEIECTB 110 OTHOLIEHHUIO K TOBEPXHOCTHOMY HATSKEHHUIO BOJIBI.
JlaiiTe XapakTepUCTUKY THUIIAM BELIECTB, COIJIACHO TaHHON KITaCCHU(UKALIHH.

51. IlpuBenuTte U30TEPMBI MOBEPXHOCTHOT'O HATSKEHUS U aACOPOLIHHL.

52. Kakum oOpazom monekybl [IAB opueHTHPYIOTCS] Ha TOBEPXHOCTH paszaena das?

53. IIpusenute ypasHeHus I'enpu u [lInmkoBckoro.

54. Pacckaxute, kak crpoeHue Mousiekya IIAB Binuser Ha WX NMOBEPXHOCTHYIO AKTHUBHOCTb.
Coopmynupyiite npasuio [Jrokno — TpayOe.

55. Packpoiire knaccugpuxanunio ITAB.

56. IlpuBenuTte ypaBHEHHE H30TEPMBbI ancopOnu JIeHrMiopa.

57. Kak MOKHO OnpenenuTh KOHCTAHThI, BXOASIINE B ypaBHeHHe aacopoumu Jlenrmropa?

58. TIpennoxure ciocod pacuera mapameTpoB Moiekybl [IAB.

59. KakoBbl 0COOEHHOCTH U OCHOBHBIE 3aKOHOMEPHOCTH aICOPOIIMHY ra30B U MapOB HA TBEPABIX
Tenax?

60. JlaliTe xXapakTepuCTHKYy (pu3MdecKkol W xumuueckod ancopbumm. Kak ompenenuts BuA
npoucxoasimen aacopounn?

61. YUem oOycioBneHbl XeMocopOIus u pusudeckast ancopOIus Ha TBePAOM Tere?

62. JlaiiTe XapakTepUCTUKy BHAAM B3aMMONCHCTBHs npu ¢pusndeckoil ancopbuuu. Ilpusenure
ypaBHeHUe AJjis1 noteHunana Jlennapaa — J>xonca.

63. PackpoliTe TeOpHIO MOHOMOJIEKYJISIpHON aacopOuuu JIeHrmropa.

64. Ilpusenute ypaBHeHue ancopoumu PpeiiHmmnxa.

65. B yem 3akiouaercsi CyThb TEeOpHHM NOJUMOJieKysipHO ancopbuuu Ilonsuu? Kaxos
HEJOCTATOK JAHHOMN Teopuu?

66. Cdopmynupyiite Teopuro ancopouuu bIT.

67. IlpuBenute ocHoBHOE ypaBHeHue bIT.

68. PackpoiiTe NOHATHE KANWULIPHOW KOHAEHCAUMH. TepMOaMHaMH4YeCKHe mapameTpsl
ancopObumu Ha OTHOPOJHON MOBEPXHOCTH.

69. Kakum 06pa3oM MOKHO ONMKUCATh KHHETUKY aIcOPOIIMN HAa TBEPAOH MOBEPXHOCTH?

70. OOBACHUTE MOHATHUS AKTUBHPOBAHHOW U HEAKTUBUPOBAHHOHN ancopOLum.

71. KakoBbI 0COOEHHOCTU MOJIEKYJISIPHOM acopOIiK U3 pacTBOPOB?
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72. Kakwue ¢pakTopsl U KakuM 00pa3oM BIHSIIOT Ha afcopOLUI0 U3 pacTBOPOB?

73. OxapakTepuzyiTe HOHHYIO aICOPOIHIO.

74. KakoBbI paBuia aacopOLuu HOHOB?

75. OObsAcHUTE sIBICHHE HOHHOTO 0OMeHa. UTo Takoe HOHHUTHI?

76. Ilpusenure ypaBHeHHe HOHHOTO oOMeHa (Hukoiabpckoro).

77. Kakue cymecTByOT crocoObl MosydeHust THOPOOHBIX TUCTIEPCHBIX CUCTEM?

78. HazosuTe METOABI AUCTIEPTUPOBAHMUS.

79. Packpoiite cyTb 3ddexTa ancopOIHMOHHOTO MOHIKEHHs pouHocTH Pebnnmaepa.

80. KakoBbl OCOOEHHOCTH M 3aKOHOMEPHOCTH KOHIEHCAILMOHHOTO O0pa3oBaHMs JTHO(POOHBIX
TUCTIEPCHBIX CUCTEM?

81. Uemy paBHa sHeprus [ ub6ca 3apoapinueodbpasobanus?

82. Oxapaxrepusyite QH3NUECKYI0 U XUMHUYECKYIO KOHICHCALUIO.

83. Kakue MeToab! OUMCTKU KOJJIOMIHBIX CUCTEM BbI 3HaeTe?

84. JlaliTe oOLEHKY yCTOHYMBOCTH JHOGOOHBIX AMCIEPCHBIX cHucTeM. HasoBute BUABI
YCTOHYMBOCTH TAKUX CUCTEM.

85. Uro Takoe koarymsauus? ONHIIUTE TEOPUIO YCTOHYMBOCTH JIMO(POOHBIX IHUCHIEPCHBIX
cuctem JJIDO.

86. MlaliTe onpeaeneHue nopory KoaryJsiiuu.

87. Chopmynupyiite npasuio Llyneue — Fapau.

88. KakoBbl 0COOEHHOCTH JHOQPWIBHBIX KOJUIOHMOHBIX CHCTEM M TEPMOIWHAMHKA UX
obpazoBaHus?

89. Kakue 0OBEKTBI OTHOCATCA K JTHOPHUIbHBIM AUCIIEPCHBIM CHCTEMaM?

90. OOmwsicHUTE sIBJIEHUE MULIEIIO00pa3oBaHus B pacTBopax [1AB.

91. MaiiTe MOHATHE KPUTUIECKOH KOHLIEHTpALMK MuLeJuiooOpazoBanms [TAB.

92. Kakumu Metonamu MoxHO onpenenuts KKM?

93. OnumuTe KOHCTAHTY PABHOBECHS MHULIEIUIO00PA30BAHMS.

94. OcyuiecTBUTE TEPMOAMHAMUYECKOE OIMMCAHME MHULEIIoo0pa3oBanus. Uro sBisercs
OBIDKYLIEH CHitoil MuLieioodpa3oBanus?

95. OO6mwsicaute nousitue Touku Kpadra.

96. Kakoso crpoenue munemni [TAB?

97. Kakum obpazom crpoenne moniekys [IAB Biusier Ha 3HaUE€HHE KPUTHYECKON KOHIIEHTPALNH
MUIEII000pa30BaHMs?

98. Packpoiite BausiHue 371eKTpoanToB Ha KKM.

99. OOmwsicHuTe sIBICHHWE COJMIOOMIM3aMM B KOJUIOMOHBIX pactBopax I[TAB. Uro Ttakoe
comobmnm3ar?

100.0OnuImunTe TEPMOANHAMHKY COTFOOMITH3AINH.

101.Ha3oBute OCHOBHBIE CIIOCOOBI BKJIFOUEHUST MOJICKYJT comtodun3ara B Mureisl [TAB.

102 Packpoiite BnusiHHEe cTpoeHus Mojekynl IIAB wu mnpupomsl comoOmimmsata Ha
COIOOMITH3ALIHUIO.

103 PacckakuTe, Tie MPUMEHSETCS COTFO OMITU3AIIHS.

104.B xakux ciydasx AMCIEPCHBIM CUCTEMaM MPUCYIIH 3JIeKTPOKMHETHYECKHe CBONHCTBRA?

105.B 4eM 3akir04aeTcsi CyTh 3JIEKTPOKHHETHUYECKUX SIBJICHUH, HAOIIOMAaeMBbIX B JAHMCIIEPCHBIX
cucremax?

106./lafiTe XapaKTePUCTHKY JJEKTpOdOpe3y, JJIEKTPOOCMOCY, TMOTCHIHMANY TEYSHHUs U
MOTEHLUATY CeIUMEHTALUH.

107 KaxkoBbI IPUYHHBI H MEXaHU3MbI 00Pa30BaHUS IBOWHOTO 3JIEKTPUUECKOrO CJIOSI HA TPaHHIEe
pasnena ¢az?

108.IIpuBenuTe TEPMOAUHAMHYECKHE COOTHOLIEHHUS MEXKIAY OJEKTPUYECKHM MOTEHLMAIOM H
MOBEPXHOCTHBIM HaTsKEHHEM. 3alMIINTe IepBOe U BTOpOe ypaBHeHUs JlunnmaHa.

109 IlpuBenuTe ypaBHEHHE 3JIEKTPOKAMIISIPHON KPUBOH U ee rpaduueckoe IpeCTaBIeHue.

110.0O1enure BAusiHNE MOBEPXHOCTHO-AKTUBHBIX BELIECTB HA 3JEKTPOKAMMIIISIPHYIO KPUBYIO.

111.Kaxoso crpoenue JI2C cornacuo npencrasnenusim I enpMronbia?
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112.OxapakrepusyiTe 3JIEeKTPUYECKHI MOTEHIIHAI OBEPXHOCTH YaCTULIbI TUCTIEPCHOHN (a3bl U
MJIOTHOCTb MOBEPXHOCTHOT'O 3apsifa.

113 .Hazosute Henoctatku moaenu J{DIC ['enpmronbiia.

114.Onuute cTpoeHue ABOWHOr 3JekTpudeckoro ciost mo I'ym — Uenmeny. Kakosa posb
TEIIOBOTO ABM)KEHUS TPOTUBOMOHOB B UX pacnpeneneHuu B J12C?

115.Chopmynupyiite 3akOH pacnpeneneHus: HOHOB bonbliMaHa.

116.Kak npencraBisioT miaockocTh paspbiBa JDC B sneKTpoKHHETHUECKUX siBIeHUsX? Yro
TaKoe 3JIEKTPOKUHETUUECKUH MOTeHLHa?

117.1IpuBenuTe COOTHOLIEHHE MEXAY 3JIEKTPOKHHETUYECKUM IOTEHLUAJIOM W HA4YaJbHbIM
3JIEKTPUYECKUM MMOTEHLUATIOM MOBEPXHOCTH.

118 HazoBute HenocTaTku Teopuu ['yu.

119.HazoBure ocHOBHBIE monoxkeHusi Teopun crpoeHust JDC Illrepna. UYUrto Takoe
ancopbumonnas u nuddysnas yactu JJIC? I'ne HaxoauTCs IITEPHOBCKUHN MOTEHLIAI?

120. Onumure crpoerne Munesut inogoOHbIX 30sel. [IpuBeuTe KOHKPETHBIE IPUMEPHI.

121 KaxkoBo BIUSTHHE Pa3IMYHBIX (PAaKTOPOB HA BEJTUUMHY 3JIEKTPOKUHETHYECKOrO MOTEHIHaa?

122 .Yro Takoe nepe3apsiAka MOBEPXHOCTH?

123 KakoBo npeaHa3sHaueHUe TEOPUH SJEKTPOKMHETUYECKUX SBJIEHUIN?

124 IlpuBenute  ypaBHeHus: [ 'enbmrosbiia — CMONMyXOBCKOrO st snektpodopesa U
3JIEKTPOOCMOCA.

125.T'ne sneKTpOKMHETHYECKHUE SIBJICHUS IPUMEHSIIOTCS Ha ITpaKTuKe?

126 KakoBbI 0COOEHHOCTU ONTHYECKUX CBOWCTB AUCTIEPCHBIX CHCTEM?

127 Yro Takoe paccessaue cseta? [lpusenure ypaBuenue Panes.

128 Kak HMHTEHCHBHOCTb PacCE€IHHOTO CBETA 3aBUCUT OT KOHLICHTPALMHU, Pa3MepOB YacCTHILI,
JUTUHBI BOJTHBL, TOKA3aTENs PEIOMIIEHHSI TUCTIEPCHOM (pas3bl 1 JUCTIEPCHOHHOM Cperbl?

129.B kakux yCIOBUSAX HAPYIIAETCS PIJICEBCKOE paccesiHue cBera’

130.Pacckaskute O MOTJIOIIEHUH CBETA KOJUIOMIHBIME pacTBopamu. Uem oOyclioBlieHa OKpacka
3071e#?

131 Ha3oBute onTUYECKUE METOMBI UCCIIEOBAHUS TUCHEPCHBIX cucTeM. KpaTko u3noxure CyTh
3THUX METOJOB.

132 Kaxkue cBONCTBA JUCTIEPCHBIX CUCTEM HA3bIBAIOT MOJICKYJIIPHO-KUHETUYECKUMU?

133 .KakoBa npupozia MOJIEKYISIPHO-KUHETUUECKUX SIBICHUIN?

134 Kakumu napaMeTpaMu XapakTepU3YIOT TO WJIH UHOE MOJIEKYJISIPHO-KHUHETUYECKOE CBONCTBO
TUCTIEPCHOM CUCTEMBI?

135.Yro Takoe OpoyHOBCKOe nBmwkeHHe uactuu? UYUem ompernensercs cpeiaHee CMeEIIeHHE
yactuu?

136.00bsscHUTE siBnerne nudPy3un B JUCTIEPCHBIX crcTeMax. Yem oHa oOycioieHa?

137.Yro Takoe ko3pduument nuddysun u Kak OH CBA3aH C pa3MepamMH 4acTHUL] TUCIIEPCHOMN
dazpr?

138.O6msicHuTe siBneHue ocMoca. Kakue 3HaueHUsT MOKET MPUHUMATh OCMOTHYECKOE JIaBJICHUE
B JUCTIEPCHBIX CUCTEMAX?

139 Kak ocMOTHYECKO€ NABJICHUE 3aBHUCHUT OT PA3MEPOB YACTHL U MOJIEKYJ PACTBOPEHHOIO
BelecTsa’

140.HaiiTe ompeneneHne MOHATHIO cenuMeHTaunu. Kakue cucreMbl 00namaroT KMHETHYECKOH
yCTOHYUBOCTBIO?

9. OBPA3EII MOJAYJIBHOI'O KOHTPOJIA

rOY BIIO TOHEIKA HAIIMOHAJIGHBIN YHUBEPCUTET>
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@akynbTET XUMUYECKUH

Cneyuansnocms. 04.05.01 ®ynpamMeHTanbHasA U OPUKIAAHAS XUMUS
Cneyuanusayusi:

IIpoepamma nooeomosku: cneyuaiumem

Cemecmp 6

Yuebnas oucyunnuna Konnouonas xumusn

MOAYJBbHASA KOHTPOJIBHASA PABOTA
BAPUAHT Nel

1. IlpuBenuTe KiaccuUKAMU JUCTIEPCHBIX CHUCTEM IO Pa3Mepy HacTULl AUCTEPCHOU (asbl, 1O
arperaTHOMY COCTOSIHUIO (ha3bl U CPENbL, MO HATUYHIO CTPYKTYPBI.
2. Packpoiite ocoOeHHbIE CBOICTBA TMOBEPXHOCTH M OOBSCHUTE, YTO TaKOe IOBEPXHOCTHOE
HaTspkeHue.  JlaliTe  TepMOAMHAMHUYECKOE OIpeeNieHHe MOBEPXHOCTHOMY HATSKEHHIO U
copmynupyiite ero GU3NIecKuil CMBICII.
3. Chopmymupyiite 3akon Bynbha. OxapakrepusyiiTe BIHSHHE AUCIEPCHOCTH HA PEAKIIHOHHYIO
cniocobHocTh BemecTs. [Ipusenure ypasHenue Kenbsuna (TomMcona).
4, 3agada. Pamuyc kammm pTyTH paBeH 1107 M, NOBEPXHOCTHOE HATSKEHUE PTYTH COCTABIAET
0,475 I[>1</M2. Paccuunraliite ONOJHUTENBHOE BHYTPEHHEE JABJICHUE B KAaIUIe PTYTH.

VYTBepKIEeHO Ha 3acemaHuu  Kadenapbl (PHU3MUECKOW XMMHH, TPOTOKON — Ne oT
« » 20 r.

3aBenyromiuii kageapoi B M. Muxanbuyk
IIpenonasarens P.W. Jlpira

Kputepuu oueHuBaHusi MOAYJbHOI0 KOHTPOJISI

Homep 3a0anus Konuuecmeo 6anios
1 2
2 2
3 2
4 2
Bcezo 8

10. OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npochl K IK3AMEHY
1. TIIpenmer xosutompHoil xumuu. IlpusHaku OOBEKTOB KOJUIOMAHON XuMuUH. JlucnepcHbie
cucreMbl. Kiaccudukanust TUCTIEPCHBIX CHCTEM I10 pa3Mepy YacTHLl AUCTIEPCHON (a3bl.

2. Ilpenver xomnounHoOW xXuMuH. MCTOpHs CTaHOBIEHHA KOJUIOMAHONW XHUMHHM KaK HayKH.
Beinaronuecs yuensle, BHecIIe OONBLION BKJIA B PA3BUTHE KOJUIOMIHONH XUMHH.

3. Tonstue mucnepcHoctr. llapameTphl, XapakTepu3yImue pa3ApoOJEeHHOCTh TUCTIEPCHOM
¢asbr. Ipasuino ¢a3 ['mbOca ayist AUCTIEPCHBIX CUCTEM.

4. Knaccupukau JUCHEPCHBIX CHCTEM 10 pasMepy YacTHI JucrepcHoil (asel, mo
arperaTHOMY COCTOSIHUIO (pa3bl U CPEAbL, 10 CTPYKTYpE.

5. Ilpumepsl KOAJIOUAHBIX CUCTEM U KOJJIOMAHBIX SIBJICHUH B MPUPOAE, HAPOJHOM XO3SNCTBE,
MPOMBILIIEHHOCTH.

6. IloBepXHOCTB, €€ TEeOMETPHUYECKOE ONUCaHNEe, KPUBH3HA MOBEPXHOCTU. OCOOEHHOCTH JKUAKHX
U TBEpBIX NoBepxHOCcTe. CUI0BOE 0JIe TOBEPXHOCTH.
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7. IloBepXHOCTHBIE SIBICHHMs, WX TepMOAMHaMu4eckoe omnucaHne. OcoOeHHble CBOWCTBA
MOBEPXHOCTH, MOBEPXHOCTHOE HATSDKEHHE (TEPMOIMHAMUYECKOE onpenesieHne, Gu3ndeckuit
CMbICIT). Y paBHEHHUE MOJIHOM (BHYTPEHHEH) SHEPTUHU MOBEPXHOCTHOT'O CIIOS.

8. YaenpHasi TOBEPXHOCTHAs SHEPrusl O KUIKOCTEHM W TBEPABIX TENl.  3aBUCHMOCTh
MOBEPXHOCTHOTO HATSKEHHSI OT MPUPOBI BEIECTBA (C MPUMEPaMH).

9. Mertoapl omnpeneneHus MOBEPXHOCTHOTO HATSDKEHUs SKUAKOCTeM U TBepiabix Ten. CyThb
CTaJIarMOMETPUYECKOT0 METOAa U METO/1a MAKCHMAJIbHOTO JaBJI€HUs B MTy3bIPbKE.

10. PacTBOpBI MOMMMEPOB Kak OOBEKTHI H3yUEHHs KOJUIOMIHOW XUMHeH. VX oTiuuuns u cxoxue
CBOWCTBA C KOJJIOWAHBIMH pacTBopamu. HabyxaHue monumMepos.

11. BelpaxxeHue i TOJNHOW yIETbHOH MOBEPXHOCTHOW »SHepruw, ypaBHeHHe [ ubOca-
I'enbmronbua. TemmepaTypHble 3aBUCHMOCTH IIOBEPXHOCTHOI'O HATSDKEHUs, YAEIbHOMN
MOBEPXHOCTHOW SHEPTrUM U TEIUIOTHl OOpa3OBaHUS EOMHHULIBI MOBEPXHOCTH. MeXaHU3MBbI
CaMOIIPOU3BOJIBHOTO YMEHBLIEHUsI IOBEPXHOCTHOMN SHEPTUU.

12. BnustHHe AMCTIEPCHOCTH Ha CBOMCTBA Tel (MEPEeYHCINTh CBOMCTBA). Bimstane nucnepcHoCcTH
Ha BHYTPEeHHEe AaByieHue. YpaBHeHue Jlamaca st 4aCTHIl pa3HOH (GOPMBIL.

13. BnusiHue nucnepcHocty Ha ¢popmy Tena. [purnun I'n6dca-Kropu. 3akon Bynsda. Bausane
IVMCTIEPCHOCTH Ha PEaKIIMOHHYIO CIIOCOOHOCTH BetnecTB. Y pasHeHue Kenbsuna (Tomcona).
14. BausiHue MUCTIEPCHOCTH Ha BHyTpEeHHEe AaBjieHue (ypaBHeHue Jlammaca s 4acTHIl pasHON

dbopmbI) 1 TemmepaTypy (asoBoro mepexona.

15. Anresus u koresus. Pabora aaresuu u pabora xoresun. @opmyna Hrompe. CmaunBaHue.
Kpaesoii yros cMaunBaHuUs.

16. CmauuBanue. Kpaesoii yron cmauuBanus. 3akoH IOura. Ypasuenue IOnra-/lrompe, ero
aHanu3. BnusHue npupo/pl MOBEPXHOCTU HA €€ CMadyliBaeMOCTb.

17. CmauuBaHue peanbHBIX TBepAbIX Ten. I'mcrepesuc cmaumBaHusa. Termnora cMaduBaHUS.
Koaddunuent runpopuiapHOCTH TOBEPXHOCTH.

18. Pactexanme. YcnoBusi pacrekanus. Opdexkr Mapanroan. Kamunspasle SBICHUS.
Ypasnenue XKopena. @aortanus.

19. Ancopbuust m ee Buabl. BuusHme Temmepatypel Ha aacopOmmoo. KomndecTBeHHBIE
BEJINYHMHBI a7COPOLIIHL.

20. TepmonuHamuka ancopbumu. AncopbumonHHoe ypasHeHune [mOb6ca. IloBepxHOCTHas
aKTUBHOCTb BelecTs. [IAB.

21. UzoTepMbl MOBEPXHOCTHOTO HATSDKEHUS M aCOPOIIHH.

22. Opuenrauuss monekyn IIAB Ha mnoBepxHoctm pasmena ¢as. YpasHenus [enpu u
IMumkosckoro. Bausiaue crpoenus monekyn ITAB Ha nx noBepxHOCTHYIO aKTUBHOCTb.

23. Knaccupuxaunu ITAB. I'mapodunbHo-munoduibHbIi 6anaHc.

24. buopasznaraemocts 11AB. Ancopbums ITAB. VpaBuenue ['enpu. YpaBHeHHE H30TEPMBI
ancopOuuu JIeHrmMropa.

25. OnpeneneHue BeNUYMH B ypaBHeHUU ancopOmuu JIeHrMropa W pacueT MmapamMeTpoB
mornekyJsl [IAB. Ces3p ypaBaenuii [ n066ca, Jlenrmropa u [Iumkosckoro.

26. CocrosiHust TOBepxXHOCTHbIX TuieHOK IIAB. JIByxmepHoe pmaBnenue. Ilpaktuueckoe
IIPUMEHEHUE TUIEHOK HepacTBopuMbIxX ITAB.

27. AncopOuusi ra3oB W IapoB Ha TBEPABIX TENax, €€ OCHOBHBIE 3aKOHOMEPHOCTH U
ocobeHHOCTH. PHU3NUecKast 1 XUMHUYECKast afcopOLus.

28. Uem oOycnoBiieHbl xemocopOuust u ¢usmdeckas ancopOuuss Ha TBepaoM tene? Teopus
MOHOMOJIEKYJIIpHOM ancopbmmu Jlenrmropa. Ypasuenue ancopOuuu @peitaammxa.

29. Teopust nomumodnekysipHor ancopbuunu Ionsan. Copemennas teopust ancopouuu bBOT.
OcHosHoe ypaBuenue bOT.

30. Kanmmnnsiprast koHAeHcauus. TepMoTUHAMUYECKUE mapaMeTpbl aacopOIu Ha OJHOPOIHOM
MOBEPXHOCTH.

31. Kuneruka amcopOruu. AKTUBUPOBAaHHAS U HEAKTHBUPOBAHHAS ancopOiusi. MonekysipHas
ancopOuus U3 pacTBOPOB. BiusiHue pa3nudHbIX PakTOPOB HA aACOPOLIUIO U3 PACTBOPOB.
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32. HMonnas ancopOuusi: m3dbmuparenpHast 1 oOMenHas. IIpaBuna agcopOuuu moHoB. MoOHHBIN
oOMeH, HOHUTHL. Y paBHEHHE HOHHOTO oOMeHa (HUKOIBCKOTO).

33. Ilonyuenne nHOGOOHBIX IOUCHEPCHBIX CUCTeM. Mertoabl aucneprupoBanus. ekt
anIcOpOLIMOHHOT O OHIKEHHSI MPOYHOCTH PebuHaepa.

34. KonnencanmonHoe oOpaszoBaHue JHO(OOHBIX OHCIEPCHBIX cucTeM. OHeprust [ ub0ca
3aponeimeobpasoBanus. Pu3mueckass M XUMHYECKass KOHACHCAlMs. MeToabl OYHCTKU
KOJUTOMJIHBIX CUCTEM.

35. JlmodunbHbIe KOJJIOWAHBIE CHUCTEMBbI. TepMonmuHamuka WX oOpasoBaHus. JInoduibHbIE
nucnepcHbie cuctembl [IAB. Munennoobpaszosanue. KKM.

36. KKM. Meronst ompenenenuss KKM. Koncranta paBHOBecHs MHUIIEUIOOOpa3OBaHUS.
TepmoanaaMuka MuneLI000pa3zoBanusl. JBHXKyIIHe CHITBI MULIEIUIO00Pa30BaAHMS.

37. Touka Kpadra. Crpoerue munenmn. Biusaue crpoenus monekyn [TAB va KKM. Bhusinue
snekTponutoB Ha KKM.

38. ComoOwnmzamusi B KOJJIoMgHBIX pactBopax I[IAB. TepmomuHamuka COMOOUTH3AIIY.
CriocoObl BKITFOYEHHsT MOJIEKYJI CONFOOMIN3aTa B MHLEIUIbL. BiusHuE CTPOEHHS] MOJEKYJ
ITAB u npupons! conmobmmzarta Ha comodunmm3anmto. IpumeHerne comoOumm3annn.

39. YcrolumBOoCTh U paspymeHue JUOPOOHBIX AUCTEPCHBIX cucTeM. CeauMeHTalMOHHAs U
arperaTtvBHas yCTOHYMBOCTb.

40. Teopus ycroitunoctu JropoOHbIX qucnepcHbx cucteM JJJIPO. Koarymsiyst, paokynsamnus
u nentuzauus. Koarymsinus B npupose. 3amura oT KoaryJsiiuH.

41. DJeKTPOKMHETUYECKUE CBOWCTBA W SIBJIEHUS B OHUCIEPCHBIX CHUCTEMax:. 3JeKTpodopes,
3JIEKTPOOCMOC, MOTEHIMAJ TeUEHHUs], OTeHLHaN CeAUMEHTaLH.

42. TIpuyuHBI U MEXaHU3MbI O0pa3OBaHMs ABOMHOTO 3yekTpudeckoro cjios (JIIC) Ha rpanune
paznmena ¢a3. TepmMoguHAMUYECKHE COOTHOLICHUS MEXKAY 3JIEKTPUYECKHM IOTEHLMAIOM U
MOBEPXHOCTHBIM HaTskeHHeM. IlepBoe u BTOpoe ypasHeHus Jlunnmana.

43. YpaBHEHHE 3JEKTPOKANUUISIPHON KPUBOWU. BiMsHME MOBEPXHOCTHO-aKTUBHBIX BEILECTB HA
snekTpokamusipHyto  kpuBylo. Crtpoenme JIDC mno TDenpmrombity. Ilotenmman (@o) w
TUIOTHOCTD TOBEPXHOCTHOTO 3apsiaa (q°). BO3MOKHOCTb NMPAKTHYECKON Peanu3aliy TEOPHH,
€€ HeJJOCTaTKH.

44. Crpoenne JIDC mno I'yu-Uenmeny. Ponb TemgoBOro HIBHXEHHUS MNPOTHBOMOHOB B HX
pacnpenenenuu B JI9C. 3akoH pacnpenenenus noHos bonbimana. [1nockocts paspeiBa [12C
B JJICKTPOKMHETUYECKUX SIBJICHHUSIX, TMOHSTHE OO 3JIEKTPOKMHETHYEeCKOM moTeHmane (&).
CootHomenue Mexay & u @p. TommuHa IBOHHOTO 3JeKTpudeckoro cios. Hemocratku
teopuu ['yn.

45. Teopus crpoenus J1DC Illtepna. Ancopbumonnas u nuddysnas gyacts JJIC. IlTepHoBCKUI
NoTeHIMad. Yuer crenuduueckoir aacopdbumu npoTuBoHOHOB. CTpoeHHME MHLIEIUT
o OOHBIX 30JIeH.

46. BrnusHue pasnuuHbIX (PAKTOPOB HA BENMYMHY 3JIEKTPOKMHETHYECKOTO IOTEHLHANA.
Ilepesapsinka NOBEPXHOCTH.

47. Teopust >M€KTPOKMHETHUYECKUX sBIEHUHN. YpaBHeHUs I enpmrosbua-CMOIyXOBCKOrO AJis
snekTpodopesa U snekTpoocMoca. [IoHATHE O MOBEPXHOCTHOH MPOBOAMMOCTH. SBIEHUs
penakcanuu M 3JIEKTPOPOPETUIECKOro TOPMOKeHHs mnpu sjekrpodopese. IlpakTuueckoe
MIPUMEHEHUE 3JIEKTPOKUHETUUECKUX SIBJICHUM.

48. OcoOEHHOCTH ONTHYECKHX CBONCTB IUCIIEPCHBIX CHCTeM. PaccessHue cBera. Y paBHEHHE
Panes.

49. TlornomeHne cBeTa KOJUIOMAHBIMU pacTBopamu. Okpacka 3omeil. OnNTUYECKHE METOMAbI
HCCJIEJIOBAHUS TUCTIEPCHBIX CUCTEM.

50. MonekyasipHO-KUHETHYECKUe CBOWCTBa JAHCIEpPCHBIX cucteM. QOObsCHUTE sIBIIEHUE
i dy3un B TUCIEPCHBIX CUCTEMAX.

roy BIO «TIOHEIIKUA HAIIMOHAJIbHBIII YHUBEPCHUTET»
@akynbTET XUMUYECKUHN
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Cneyuansnocms. 04.05.01 ®ynpamMeHTanbHasA U OPUKIAAHAS XUMUS
Cneyuanusayusi:
IIpoepamma nooeomosku: cneyuaiumem
Cemecmp 6
Yuebnas oucyunnuna Konnouonan xumusn
BUJIET Nel

1. Ilpenmver xomnoupHoM xumuu. IlpusHaku OOBEKTOB KOJIOMAHON XuUMHUH. JucmepcHbIE

cucreMbl. Kitaccudukaryst TUCTIEPCHBIX CHCTEM I10 pa3Mepy YacTHLl AUCTIEPCHON (a3bl.

2. TepmoguHamuka ancopbuum. AncopOunonHoe ypaBHenne [ubbOca. IloBepxHOCTHas

aKTUBHOCTD BernecTs. [TAB.

3. KonpencannonHoe obOpa3oBanue JHOGOOHBIX AHCIEPCHBIX cucteM. JHeprus [ mbOca
3apOI[bIHleO6pa30BaHI/I$I. dusudeckas 1 XUMHUYECKas KOHACHCALUA. MeTOI[bI OYHNCTKU KOJIJIOUOHBIX

CHCTEM.
4. 3amava (mpuaraercs K Oujery).

VYTBepKIeHO Ha 3acemaHuu  Kadenapbl  (PHU3MUECKOW XMMHH, TPOTOKON — Ne
« » 20 r.

3aBenyromiuii kageapoi B M. Muxanbuyk
DK3aMeHaTop P.WU. Jlpira

Kpumepuu OUCHUBARUA IK3AMEHA

Homep 3a0anus Konuuecmeo 6annos
1 Bonpoc Gunera 10
2 Bompoc Gunera 10
3 Bompoc bunera 10
4 (3amava) 10
5 (momoyHUTENbHBIE 10
BOTIPOCHI)
Bcero 50 6ans10B

11. OBPA3EIl TECTOBOI'O 3AJAHUA

Tema «AncopOrust Ha TOBEPXHOCTH pazzaena (as3»
Bapuant Nel
Omeemsr npeocmasums 6 6uoe KOMouHayuu yupp u OyKe:

oT

1. 3HaueHus BENWYHMH MOBEPXHOCTHOH akTHUBHOCTH (g) u ancopbumu (I') Ay BOAHBIX PacTBOPOB

BEIECTB!
seugecmsa suavenus g u I’
1. MOBEPXHOCTHO-MHAKTUBHBIC A g>0 TI<0
2. MOBepXHOCTHO-UHAN(DHEepeHTHBIE b. g<0 TI>0
3. NMOBEPXHOCTHO-AKTHBHBIC B.g=0 TI=0
2. ITo OTHOWIEHUIO K BOAE MPUHAMAJIEKHOCTD BEIIECTBA K ONPEACICHHON rpymme
6euyecmeo epynna
1. cynbdarHas kucaora A. moBepxHOCTHO-UHAM(DeEepeHTHbIC
2. caxaposa b. moBepXHOCTHO-WHAKTHBHBIE
3. moBapeHHas COJb B. moBepXHOCTHO-aKTHUBHBIE
4. naypat HaTpus
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Buvibepume npasunsnsie omeemuoi:
3. MoH, KOTOpBIH Nydine ancopOoupyeTcst MospHON TBEPIOH MOBEPXHOCTHIO
1. Li’ 2. K 3. Cs
4. Na' 5. Fr' 6. Rb"

4. VYTBepKAeHHE, UTO TMOBEpPXHOCTHas akTuBHOCTb IIAB ymenpmaercs B 3-3,5 pasa ¢
yBEeJIMUYEHUEM JIINHBI YIIIeBOJOPOIHOro pagukan Ha -CHy-rpynny

1. He BepHOE

2. BepHOE
5. CaMOnpou3BOIBHOE YMEHBIIEHHE TOBEPXHOCTHON sHeprun (ods) npu pusuueckoi ancopOnun
IIPOUCXOAUT BCIIEACTBUE

1. ymeHbUIEHUS S3HTPONHUH

2. yMEHbLIEHUs TOBEPXHOCTHOI'O HATSKEHUSI

3. yMEHbLICHHs TUIOIAAN TOBEPXHOCTHU aicopOeHTa
6. YacTp MOJIEKYJBl NMOBEPXHOCTHO-akTUBHOTO BemecTtBa (IIAB), koTopas siBisieTcss HOCHUTENEM
MOBEPXHOCTHOM aKTUBHOCTHU

1. monspHast QyHKIMOHAIBHAS IPyTIIa

2. BCA MOJIEKyJia

3. YraeBOAOPOAHBIN paaHKal
7. CormacHo cymecTByOUNM KiaccupukamusM [IAB mo OTHOLIEHHIO K BOAHBIM pPacTBOpPaM
IoAenuicybhaT HaTPUs OTHOCHUTCS K

1. HU3KOMOJEKYJSIpHBIM, aHHOHaKTUBHBIM ITAB

2. BBICOKOMOIIEKYJISIpHBIM, HenoHOreHHbIM [TAB

3. BBICOKOMOJIEKYJIPHBIM, AaHHOHAKTUBHBIM ITAB

4. BBICOKOMOJIEKYJISIPHBIM, KaTHOHAKTHBHbIM [TIAB

5. Hu3KOMOJeKyJsIpHbIM, ampoTepHbM [TAB
8. dyHnnameHTa bHOE aACOPOLIMOHHOE ypaBHeHHEe [ nOOca yecTaHABTUBAET COOTHOIICHHE MEXKTY

1. TOBEPXHOCTHBIM HATSAKEHHEM U XMMHUYECKUM MOTEHIIHATIOM

2. KOHILEHTpaLHeHl U TeMIepaTypon

3. MOBEPXHOCTHBIM HATSKEHHEM U TEMIEPaTypOr

4. XMMHYECKHM MNOTEHLHAJIOM U KOHLEHTpauuen
9. Ancopbums ra3oB U mapa TBEPAbIMHU TEJIAMHU MOJIOKEHA B OCHOBY IPOLIECCOB

1. romoreHHOro karanusa

2. pexkynepauuu

3. daoramuu

4. OUUCTKU U BBICYIINBAaHUS ra30B
Omeemsr npeocmasums 6 6uoe KOMouHayuu yupp u OyKe:
10. 3aBrucUMOCTh afcopOIMU OT TAPAMETPOB CUCTEMBI

1. A=1(T), P=const A. usocrepa
2. C=1{(T), A =const b. m3obapa
3. A=1f(c), T=const B. m3omnukHa
4. A=1(T), C=const I'. uzorepma
11. UsMeHeHne BeTHMYUHBI aCOPOLIUHU C YBEINYEHUEM TEMIIEPATy Pl
1. xummueckas ancopOuus A. yBenuuuaercs
2. ¢usuueckas ancopobuus b. ymenbmaercs

Jlonoanume ymeeporcoenus, 6nucas 0OHO Cl1080 8 COOMBENMCMBYIOULEM NAOEHCE:
12. BemiecTBo, KOTOpOE KOHIEHTPUPYETCS HAa TpaHuLe pa3aena (a3, Ha3bBaeTCs .

13. IIpouecc KOHLEHTPUPOBAHUS BEIECTBA B 00bEME HA3bIBACTCS
14. IloBepXxHOCTHasE aKTUBHOCTb — CUJIA, KOTOPAasi yAEPKUBAET BEIIECTBO HA .

Beibepume npasunsnvie omeeme:
15. TIponecc, obpatHbIii ancopOIu
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1. mecopOuus 2. copOrmust 3. abcopOuus
16. U3smeHeHue cocTapnsioiix ypasaenus 1 u66ca-I'enbmronsua AU® = ¢ + ¢° npu yBenuueHun
TEMIIEePaTyPbl JKUIKOCTH

l.o A. He u3MeHsieTcs
2. ¢ b. ymeHbinaercs
3. AU° B. yBenuuuBaercs

17. Tlepexomsl TOBEpXHOCTHOH »sHepruu (ods) B Opyrue BHIObI JHEPTUHM CUCTEMBI U
COOTBETCTBYIOLINE UM ITOBEPXHOCTHBIE SIBJICHUS

1. ods — SdT A. peakmus

2. ods — dG b. xanwmuisipHBIE SIBIEHUS
3. ods — pdn B. ancopbuus noHos

4. ods — ¢dq I'. aaresws, cMaynBaHue
5.6ds — VdP J. ancopOuus MOJIEKyT

18. BemecTBo, Ha MOBEPXHOCTH KOTOPOH MPOUCXOIAUT afCcOPOIs
1. ancopbeHt

2. apcopbar
19. U3smeHenne TepMonuHamMuueckux xapaktepuctuk (npu T, P = const) B mpouecce agcopOuum
1. AH > 0 AS <0 AG > 0
2. AH > 0 AS >0 AG > 0
3. AH<O0 AS <0 AG <0
4. AH <0 AS >0 AG <0

20. IIoBepXHOCTb B TUCIIEPCHOMN CUCTEME BBICTYIIAET B POJIH
1. ornenpHOH (pa3pl 1 KOMIOHEHTA
2. ornenbHOH (asel
3. OTHENBbHOrO KOMIIOHEHTa
21. Ancopbuus — mpouecc BbIPABHUBAHUS KOHLEHTPALUH KOMIIOHEHTOB MEXIY IMOBEPXHOCTHBIM
cJoeM U 00beMOM
1. na
2. Her
22. AncopOuus ra3oB ¥ napa Ha TBEPOH MOBEPXHOCTH — MPOLIECC
1. sHOOTEpMUYECKUI
2. BK30TepMHUYECKUI
23. CootHomenne Mexay abcomoTHoi (A) u rudb6cosckoit (I') ancopbuusamu
1.T = A+Ch*
2.T =A-Ch
3.A=T- Ci hS
24. DHeprusi CUCTEMBI IIPU afcopounu
1. yBenunuuBaercs
2. yMEHbIIAETCs
3. He U3MEHseTCs
25. AbcomoTHas (A) u rub6cosckast (I') ancopOuus Ha MOBEPXHOCTU BOABI MOTYT COBMANAThH IO
BEJINYMHE JUJIS
TrOOBIX BEIECTB
MOBEPXHOCTHO - AKTHBHBIX BEINECTB
MOBEPXHOCTHO - HHAKTUBHBIX BEIECTB
4. TOBEpPXHOCTHO — MHANU((PEPEHTHBIX BELIECTB
26. IIpupona ancopOunu BOAOpoAa Ha BOJb(pame, €Ciiu TeIioTa
Ko
MOTb
1. usnueckas 2. XxumHueckas
27. IlosepxHocTHas 3Heprus (ods) mpu aacopOLuH NEpexXoauT B
1. XUMHUYECKYH SHEPTHUIO

el S

npouecca 154
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2. MEXaHUYECKYIO SHEPTHIO

3. Temnorty

28. AncopOuus — mporecc
1. caMOnmpOU3BOJIBHBIN 2. He caMOIPOU3BOJIBHBIN

29. OpuentupoBanue monekys ITAB Ha noBepxXHOCTU BOABI IIPU HU3KUX KOHLEHTPALUIX
1. ropusoHTanbHOE 2. BEpTHUKAJIbHOE

30. Amporepnsie [TAB B BogHbIX pactBopax npu pH <4 mucconumpyrot ¢ odpazoBaHHeM
1. MOBEpXHOCTHO-aKTHUBHOI'O aHHOHA
2. MOBEPXHOCTHO-aKTHUBHOI'O KaTHOHA
31. Haubonee ynoOHas sHEpreTHUECKAs XapaKTEPUCTHUKA a1cCOPOLNY HAa TBEPAON MOBEPXHOCTH
1. MOBEPXHOCTHOE HATSKEHUE
2. TerioTa ancoponun
3. MOBEPXHOCTHOE HAIPSIKEHUE
4. TemnyuoTa KOHACHCALUU
32. dusndeckas agcopOuust o0ycioBieHa
1. KOBaJ€HTHBIMH CBSI3IMHU
2. VMOHHBIMH CBSI3SIMHU
3. cunamu Ban-nep-Baanbca
33. EnquHuIel N3MepeHus yaenbHON MOBEepXHOCTH ancopOenTa (Syy)
Y 2. MY/kr 3. xKr/m 4. MAm?
34. Ilpu ¢puszuyeckoit ancopOunu Ha TBEPAOM Telie MAKCUMAaJIbHAs ancopOuns HabIronaeTcst
1. B TpemuHax u nopax; 2. Ha BBICTyNax MOBEPXHOCTH, 3. HA POBHOH MOBEPXHOCTH.
35. VYpaBaenuss nojguMonekyisipHoW —axcopbumm  BOT  mpeBpamaercs B ypaBHEHHE
MOHOMOJIEKYJIIPHOH ancopOuuu npu
1. BBICOKHX MapLUaNbHbIX JaBJICHUS ra3a
2. moOBIX MapUUATbHBIX JABJICHUSAX ra3a
3. HM3KMX NapLUaNbHbIX JaBJICHUSX ra3a
36. YpaBHeHHE H30TEPMBbI anCcoOpPOIMH, KOTOPOE YYHUTHIBAET SKCIIOHEHIMATBHOE pacrlperesieHue
HEOJJTHOPOJIHOCTEH Ha TBEP O MOBEPXHOCTH
1. BOT
2. T'ub6ca
3. Jlenrmropa
4. IInmkoBCKOro
5. @peitnanuxa
37. 3HaueHus, KOTOpble MOXET MPUHUMATh BEIUYMHA CTENEeHM 3allOJIHEHUs [OBEPXHOCTH
ancopOeHTa
1. 1>0>0 2.1<0>0 3.0>0>1
38. Kpaxmai, KOTOpbIif nMeeT OONBINYIO YAESTbHYIO TOBEPXHOCTh
1. puCOBBIi1 C pa3MepOM 4aCTHL] 1:10° cm
2. xapTodesbHBIN C pa3MepOM 4acTHUIl 2- 10° cm
39. KoHnkypeHTHO# afcopOrueil Ha3bIBatOT
1. ancopbuuro ITAB Ha moBepXHOCTH BOJBI
2. MOHOOOMEHHYIO aicopOILIUIO
3. ruOOCOBCKYIO afacopOumo U3 OMHAPHBIX PACTBOPOB
40. C yBenn4YeHHEM TEMITEPATYPbl MOJIEKYJISIpHAs aCOPOLIUs 3 PAaCTBOPOB
1. ymeHblaercs 2. He u3MeHseTcA 3. yBEIMYMBAETCS
41. 1r akTHBMpOBaHHOrO yrusi amcopbupyer 235 cm® xnopa (Hy.). Kommuecrtso xuopa,
norjomaeMoe Kopodkoii mporusorasa ¢ 40 r yris
1. 1500cm® 2. 18800 cM’ 3. 4700 cm’ 4. 9400 e’
42. AKTHBHBIMH aICOPOIIMOHHBIMH LIEHTPAMH HAa TIOBEPXHOCTH TBEPIOTO TEJNA SBISFOTCS
1. MecTa ¢ HAUMEHBIINM [TOBEPXHOCTHBIM HATS)KEHUEM
2. MecTta ¢ HauOONBLUINM MOBEPXHOCTHBIM HATSKEHHEM
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3. BCs NOBEPXHOCTb
43. Ypasuenue ancopOuuu ['enpu sBiseTcs
1. m3oTepmoii ancopOuu pu HEOONBIINX KOHLIEHTPAIHSIX ancopbarta
2. W3OMUKHOH afacopOLun mpu HeOONBIINX KOHLIEHTPAIHIX agcopbarta
3. m3oTepMoii ancopOIH mpu OOJIBLINX KOHLIEHTPALHSIX ancopbdara
44. Teopus ancopOuun JIeHrMOpa OCHOBaHa Ha MPHUPOJE aACOPOLMOHHBIX CHJT
1. ¢usnueckoit 2. XUMHYECKOH
45. Bun u30TepMbl MOJIMMOJIEKYJSIPHOM acOpOIMK ra3a Ha TBEPAOH MOBEPXHOCTH
1. npsmas muHusS
2. mapabona
3. S-obpasHas kpuBas

12. KPUTEPUN OHEHUBAHUWA

ITo kypcy mpenmnojaraercss MpoBEAeHHUE MPOMEXYTOYHON aTTECTAllMd B BHUIE MOAYJIBHOTO
KOHTpOJ’Iﬂ 10 paSHbIM TeMaM U 5K3aMCHA B O6ﬂ3$[TeJ'IbHOM HOpﬂI[Ke. KpOMe TOro, Ka}K,I[beI CTy,[[eHT
O6ﬂ3aH BBITTIOJIHUTHL U 3ALIUTHUTH na6opaToprIe pa60TbIj YTO TAKKEC OLCHUBACTCS OHpeI[eJ'IeHHbIM
KOJIMYECTBOM OaJIJIOB.

Pacnpeoenenue 6aios, Komopusie MOZyn ROJIYUUMS CHIYOEH bl
6 npoyecce U3y4eHUus OUCUUNIUHD

Opranu3anuon
HO- CPC
yuyeOHan Jx3amen | Bcero
pabora MoayabHBIH KOHTPOJIL
CTydeHTa
Max 20 6asioB max 8 max 7 max 5 max 5 max 5 max 50
bamtoB | Oamnos | Oansos OamioB OamioB Oasios
Bemmonaenue 1 [Kowokeuym 1| Tecter | Mnmusunyans |Komtoxksuym 2 |KommoksuyMm 3| Craya 100
3ammTa (tremsr 1-3) | (tema 4) | HOe 3amaHuE (Tema 7-8) (Tema 9-12) ycTHOrO | Gasuios
1a6OPaTOPHBIX (remsr 5-6) 3K3aMeHa
pabor
HIxana coomeemcmeus 6a17106 HAUUOHWILHO WIKAIlE
Ouenka Ouenka no Ouenka no rocyAapcTBeHHOH HIKAJIe Ouenka no
no mkaJje | 100-6ajbHoMH (3x3amen, AuddepeHuPOBAHHBII 3a4eT) rocyaapCcTBeHHOH
ECTS mKaJje mKaJjie (3a4er)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopo1o) 3a4TEHO
C 75-79 4 (xopo1o) 3a4TEHO
D 70-74 3 (YOOBIETBOPHUTENBHO) 3a4TEHO
E 60-69 3 (YOOBIETBOPHUTENBHO) 3a4TEHO
FX 35-59 2 (HeyAOBJIETBOPUTENILHO) HE 3a4YTE€HO
C BO3MOXXHOCTBIK) TOBTOPHOM CAAYH
F 0-34 2 (HeyAOBJIETBOPUTENILHO) HE 3a4YTE€HO
C BO3MOXKHOCTBIO TOBTOPHOW CAA4H MPH yCIOBUU
00s13aTeTbHOTO HA0Opa TOMOJHUTENIbHBIX OaJJIOB

13. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHUE YYEBHOI'O MPOLECCA
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JlexIMOHHBIE 3aHATHS IPOBOASATCS B ayAUTOPUHU, OCHALLEHHONW MyJIbTUMEAUNHON TEXHUKON U
TOCKOM.

JlabopaTopHble 3aHSATHSI TPOBOASTCS B 00OPYIOBAHHON yUeOHON TabopaTopu, rae UMEKOTCs
B HAJIMYUU XUMHYECKAsl TIOCYAa U XUMHUYECKHUE PEAKTUBBL

B kopnyce xumuueckoro ¢akynprera odecrnieuen Wi-Fi noctyn B cets MHTEpHET.

14. PEKOMEHJIOBAHHAA JUTEPATYPA

Koa-Bo Hanuuue

Ne IK3eMILISIPOB | JIeKTPOHHOM
HaumeHnoBanmue
n/n B Oudamnoreke BEpPCHHU B

HonHY IbC

Ocnosnas 1umepamypa

1. Ilyxun, E. JI. Konnounnast xumusi [Tekcrt] : yueOHUK 1uist
CTYI€HTOB BY30B IO CHELHUAIBHOCTH «XHUMHUA» H
Hanpasnenuro « Xumust» / E. J1. ykun, A. B. ITepuos, E. 6 HET
A. Amenuna ; Mock. roc. yH-T uM. M. B. JlomoHocoBa. —
4-e u3a. — M. : Beicin. mik., 2006. — 444 c.

2. IMyxun, E. 1. Konnonnnas xumus [Tekcr] : yaeOHuK 1151
BY30B I10 CHEIUATBHOCTH « XUMUSD» U HATIPABICHUIO
«Xumust» / E. 1. llykun, A. B. ITepuos, E. A. Amenuna.
—3-¢ u3n. — M. : Beicm. k., 2004, — 445 ¢,

1 HET

3. Dpunpuxcoepr, . A. Kypc xomnonnnoit xumuu [ Tekcr] :
yuebHMK Ut XxuM. pak. yH-ToB / . A. @punpuxcoepr. — 2 HET
2-e u3a. — JI. : Xumus. JIenunrp. ota-Hue, 1984. — 368 c.

4. ®pornos, 10. I'. Kypc kommonaHoi XuMuu.
IToBepXHOCTHBIE SIBJICHUS U TUCTIEPCHBIE CUCTEMBI
[Texct] : yueOHuk st By30B / FO. I'. ®@ponos. — 2-e usz.
— M. : Xumus, 1989. — 462 c.

3 HET

5. 3umoH, A. 1. Komtonanast xumust [Tekcrt] : yueOHUK ajis
BY30B 110 HAMPABIECHUSIM « XUMUsT», « XUM. TEXHOJIOTHUS U
OMOTEXHOJIOTHS» U criell. «XuMust», «buorexHomorusy / 2 HeT
3umon A. J1., Jlemenko H. @. — M. : Xumus, 1995, —
335c.

6. I'ensman, M. U. Kommonnnas xumus [ Texcer] / M. H.
I'ensman, O. B. Kosanesuu, B. I1. FOctparos. — 3-e uzn. 3 HET
— CIIG6. : Jlanb, 2005. — 336 ¢.

7. 3axapuenko, B. H. Konnounnnas xumus [Teker] :
yueOHHK [t Men.-Onou. crieruanbHocTel By308 / B. H. 2 HET
3axapueHko. — 2-e u3g. — M. : Beicmn. mik., 1989. — 237 c.

8. I'enspman, M. U. Konnonnnas xumust [Texer] /M. H.
I'enspman, O. B. Kosanesuy, B. I1. FOctparos. — CII6. : 3 HET
Jlanb, 2008, — 332 ¢.

9. EscrparoBa, K. U. ®usnueckas 1 KOJIOUIHAS X UMUS
[Texcr] : yuebHuk st ¢papmanl. MH-TOB U papmar. pak.
men. ne-ToB / K. M. EBcTparoBa, H. A. Kynuna, E. E. 3 HET
Manaxosa ; nox pex. K. M. Esctparosoii. — M. : Beici.
k., 1990. — 486 c.

10. | Xwmxan, O. L. IlpakTukyMm 3 KOJOIAHOI XiMii : HaBY.-

. L 3 HET
MeToH,. mocid. i opraHizauii podotu Ty, Ha jad.
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poborax no aucuurniini "KojoigHa xims", crerr. 070300 -
"Ximist" / O. 1. Xuxan, JI. B. I[Terpenxo, C. B. XXusbmnosa
; JloHenpkuii Hau. yH-T. - Jlonenpk : JlonHY, 2011. - 214
C.

Jononnumenvunan 1umepamypa

11.

IMpaktukym 10 (U3UYECKOW © KOJUIOMIHOH XUMHH
[Texcr] : yueb. mocobme st ¢apmaneBT. HH-TOB U
dapmanesr. ¢ak. men. wuH-ToB / E.B.Byrpeesa,
K. U EscrparoBa, H. A. Kynmunwa wu npp. ; monm pen.
K. W. Esctparosoii. — M. : Beicui. k., 1990. — 256 c.

HET

12.

Jlanre, K. P. IloBepXHOCTHO-aKTHUBHBIE BELIECTBA!
CHHTE3, CBOWCTBA, aHAU3, MpUMeHeHue [ TekcT] : mep. ¢
anrn. / K. P. Jlanre ; Hay4. pen. JI. I1. 3aituenko. — CII6. :
IIpodeccus, 2005. — 238 c.

HET

13.

Abpam3oH, A. A. [ToBepXHOCTHO-aKTHBHBIE BEIIECTBA!
CaoticTBa u npumeHenue [Texcr] / A. A. Abpamson. — JL.
: Xumus. JIenuHrp. ota-uue, 1975. — 246 c.

12

HET

14.

IloeepxHOCTHO-akTHBHBIE BemnecTa [ Tekcr] :
cnpaBouHHK / A. A. Abpamson, B. B. bouapos, I M.
I'aeBoii u np.; mox pen. A. A. Abpamsona, I .M. TI'aesoro.
—JI . Xumusi, 1979. — 376 c.

HET

15.

Abpam3on. A. A. [IoBepXHOCTHO-aKTHBHBIE BEIIECTBA.
CaoticTBa u npumenenue [Texcr] / A. A. AGpamsoH. — 2-
e m3a., nepepad. u non. — JI. : Xumus : JIleHuHrp. oTn-Hue,
1981. — 304 c.

HET

16.

IToBepXHOCTHO-aKTHBHBIE BEIIECTBA U MTOJTUMEPHI B
BOHBIX pacTBopax [Texcr] / K. Xommbepr, b. Hencon, b.
Kponbepr, b. Jluaaman ; niep. ¢ anrn. . I1. AAMnonbckoi
; mog pea. b. JI. Cymma. — M. : bunowm. Jlabopartopust
3HaHuM, 2007. — 528 c.

HET

17.

Cassun, C. b. [1oBepXHOCTHO-aKTUBHBIE BELIECTBA
[Texct] / C. b. CasBun, P. K. Uepnona, C. H. IIIThikOB ;
HH-T reoxumun u ananut. xumuu um. B. M. Bepnaackoro
AH VYCCP. — M. : Hayka, 1991. —251 c.

HET

1.

3.

4. Myxun, E. JI. KonnoungHas xumusi [DNEKTPOHHBIN pecypc] :

15. UHO®OPMAIIMOHHBIE PECYPCbI

I'enbpman, M. M. Kommommuas xumusi [DnexktponHeii pecypc] / M. W I'enbdpman,
O. B. KoBanesuu, B. Il KOctpatoB. — 5-e wusm., crep. — CII6.: Jlaws, 2010. — 336 c¢. -
URL: http://elibrary.sgu.ru/uch lit.

2. Ianpruens, JI. P. Komnounnas xumusi [DnexkTpoHHBIH pecypc|
JI. P. ITanptuens, I C. 3enmn, H. ®. Boasmen. — CII6.: C3TY, 2004. — 68 c. -
URL: http://window.edu.ru/app.php/catalog/resources.
CaBunkas, T. A. Ilocobume nmiast camMOCTOATENBbHOW pabOThl HAJ JIEKLMOHHBIM KypCOM
Konnouanast Xumusi: BOMPOCHL, OTBETHI U YIPaKHEHUs [DNEKTPOHHBIA pecypc] : mocobue st
cryaeHtoB xumudeckoro ¢akyiaprera / T. A. Casunkas, JI. A. KotukoB. — Munck: BI'Y, 2009. —
140 c. — URL: https://elib.bsu.by/bitstream/123456789/108529/5.

. yueOHOe mocobue /

yueOHuK OakajiaBpoB /
E. [ Ulykun, E. A. Amenuna, A. B. Ilepios. — 6-e u3n. — M. : HOpaiit-U3nar, 2012, — 444 c. —
URL: http://www labirint.ru/books/306453.
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5. Muxeea, E.B. ®usuueckass u KoyjiongHash XuMusi [DJIEKTPOHHBIN pecypc]| : ydeOHOe
nocobue mist crynenroB MI'HJI ounoro u 3aouHoro obyuenusi / E. B. Muxeesa, H. I1. [Tukyna. —
Tomck: U3n-Bo TITY, 2009. — 267 ¢. — URL: http://194.226.214.250/resource/843/73843 /files.
16. TIMPOI'PAMMHOE OBECIIEYEHUE

He npeaycmotpeHo.

Pabouas mporpamMma paccMOTpeHa U MepeyTBEepKIAEeHA Ha 3acemaHun kadenps! pusnueckoit
XUMHH ¢ I3MEeHeHusiMu (0e3 n3MeHeHwuit) Ha 20 rof.

IIpoTtoxon Ne OT « » 20 r.

3aBenyrouuii kageapoit B M. Muxanbuyk
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