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1. Hean, 321244 U IVIaHUPYeMble Pe3yJIbTAThI 00y4eHHs 110 JUCHUILINHE

Llenv oucyunaunvl cocmoum 6 hopMupoOBanUY U pa3suUmMuL y 00y4arOuuxcst TUYHOCMHBIX U
npoghecCUoHAbHBIX Kauecms, no3eoasowux obecneuums evinoanenue mpeodosanui ©®I'OC BO ¢
yuemom 0CoOeHHOCmell HAYYHO-00paA308aMeENbHOlU  WKOAbL  YHUusepcumema U aKmyaibHbIX
nompeonocmeti poiHKa mpyoa 8 Kaopax ¢ 8blCUUM 00PA308AHUEM 8 COOMBEEMCMBUU C HANPAGIeHUeM
N0020MOBKU:

CnocobHOCMU  nNpuMeHsmb  0a308vle 3HAHUSA 6 001acmu  OUCNEPCHBIX cucmem U
NOBEPXHOCMHBIX ABNEHUSAX 8 NPOPECCUOHANLHOU 0esTMeNIbHOCIU, CNOCOOHOCIU NPUMEHAMb 3HAHUSL
0 npupooe u CeOUCMBAX NOBEPXHOCMHBIX SGNeHUL, A MAKHCEe O KOLIOUOHO-XUMUYECKUX CBOUCMBAX
OUCNepCHbIX cucmem 01 Haubonee 3QPHeKkmusrHo2o UCNONb308AHUSA 8 MEXHUKe, YMeHUe NPUMEHAMb
OCHOBHbIE 3AKOHOMEPHOCMU NOBEPXHOCHHLIX SGNeHUU OJisl peuleHUss KOHKDEeMHbIX MEeXHUYeCKUxX
3a0ad.

K ocnoenvim 3adauam oceoenus oucyuniunwvl «/ucnepchvie cucmemvl U NOBEPXHOCMHbIE
A6IeHUAY Clledyem OMHeCmI:

- yYeleHanpasieHHoe NpuMeHeHue 0a308vbIX 3HAHUL 8 001acmu OUCNEPCHLIX Cucmem u
NOBEPXHOCMHBIX SABIEHUL 8 NPOPECCUOHANbHOU OesIMeNbHOCMUL,

- U3yUeHUe U pazeumue NPaKmu4eckux Ha8blKO8 No 80NPOCAM, CEA3AHHbIM C NPUMEHEHUEM
NOBEPXHOCMHBIX AGNEHUL U OUCNEPCHLIX CUCMEM U YMeHUe NPUMEHAMb NOJYYeHHble 3HAHUSL Npu
IKCHIyamayuu U YHPAGIeHUU Kauecmeom OUOMEXHOI02UYECKUX NPOU3B00CME U MeXHOI02Ull
NOJYYEHUs, UCCIe008AHUSL U NPUMEHEHUS DUOTO02UYECKU AKMUBHBIX GeLUyeCm8.

Ilnanupyemoie pezynromamol 00yuyeHUs 3aKIOUAIOMCA Gopmuposanuu y obyuaroue2ocs
CNOCOOHOCMU K U3YYEHUIO, AHANU3Y, UCHONL30BAHUIO OUONIOSUYECKUX O00BEeKMO8 U Npoyeccos,
OCHOBbIBASCH HA 3HAHUU 3AKOHO8 U 3AKOHOMEPHOCIEN MAMeMamu4eckux, u3udeckux, XuMuiecKkux
U OUONI0CUHECKUX HAYK U UX B3AUMOCBA3SX.

OO0yueHwue 1o JUCIHILTHHE «J{HCTIepCHBIe CHCTEMBI M IOBEPXHOCTHBIC SIBJICHHS HAIPABICHO
Ha (OPMHUPOBAHUE Yy OOYIAFOIIUXCS CIEAYIOMUX KOMITCTECHITHH:

Ko n HaumeHoBaHNe KOMIIETeHIUH NuankaTopsl 10CTHKEHUS
KOMIIeTeHIIMH
OIIK-1. CnocoOeH u3yuatsb, ananuzuposats, | MOIIK-1.1. 3HaeT 3aKOHBI U 3aKOHOMEPHOCTH
UCIOJIb30BaTh OUOJIOTUYECKHE OOBEKTHI U MaTeMaTHYeCKHUX, PU3NYECKUX, XMMHUUECKUX
IIPOLIECCHI, OCHOBBIBASICh HA 3aKOHAX U 1 OMOJIOTHUECKUX HAYK U UX B3aUMOCBS3H
3aKOHOMEPHOCTSIX MaTeMaTHYECKUX, NOIIK-1.2. CriocobeH u3yyaTh H
(pU3MIECKUX, XUMUIECKUX ¥ OUOTIOTHYECKUX aHAJIM3UPOBATh OMOJNOrHMYECKHE OOBEKTHI U
HAayK U UX B3aUMOCBA3AX MPOLECCHI
HMOIIK -1.3. Bimageer HaBbIKaMu
HCIOJIb30BAHNUS B IPO(HECCHOHATBHOM
JeSITeIbHOCTH OMOJIOTMUECKUX 0OBEKTOB U
IIPOLIECCOB
2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOTrpaMMbl

JucnurimuHa OTHOCUTCS K 00s13aTenbHON yacTu 010ka b1 «Iuctummmast (Mogynn)» b1.1.13.
OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBI OaKajiaBpHuaTa.

«JlucriepcHple  CHCTEMbI ¥ TOBEPXHOCTHBIE SIBJICHHS»  B3aMMOCBSI3aHa  JIOTUYECKH,
COZIEPIKATEIHLHO U METOAUYECKH CO CICIYIOMMMU JUCHUIUTMHAMA U npakTukamMu OOIT:

B o6s3aTensHoit yactu moynb (b1.1.13):

— pu3nyecKas XUMHUS;

— aHAJTUTHYECKAst XUMHUS U (PU3UKO-XUMHUIECKHIE METO bl aHAJIH3A,

— OpraHudeckasi XuMus,

— OHOXUMUS;

— KOJIJIOUTHAST XUMUSL.



3. CTpykTypa ¥ coiepkaHue TUCHUILINHBI

OO011ast TPy 10€MKOCTh JUCHUIUIMHBI COCTAaBIIACT 6 3aueTHbIX(€) eaunui(bl) (216 gacos).

3.1  Buabl yueOHOI padoThI M TPYA0EMKOCTH

(o hopmam 0OyueHHs)

3.1.1. Ounas ¢popma oOydeHUS

Ne . KoamuecTBo CemecTpbl
Buna yueoHoii padoTbi
n/n 4acoB 7
1 | AyauTopHbie 3aHATHS 36 36
B tom uncrne:
1.1 | Jlexkuumn 18 18
1.2 | CemuHapcKkue/mpakTHUECKUE 3aHATHUS 18 18
2 | CamocrosiTeabHasi pabora 36 36
B Tom uncae:
2.1 | pemeHue pacyeTHBIX 3a/1a4 110 BapHAHTaM 24 24
2.2 | MOATOTOBKA K CEMHHAPCKUM 3aHSATUSAM 12 12
3 | IpomexxyTouHasi aTTECTALUS 3auer
n
Hroro 72
3.2 TemaTnuyeckuii NJIaH U3yYEeHUS TUCHUILTUHBI
(mo popmam oOyueHus)
3.2.1. Ounas ¢popma oOydeHus
TpyaoemkocTs, yac
AynuropHasi
é Spaﬁog -
Ne Pasnenvi/rembr ] = E S| CamocrosiTesbHas
n/m AUCHHIIHHBI 2 S .3
o} 5 % padora
= O B =
£
=
1. Tema 1. Beeneune 2 1 - 1
2. | Tema 2. TepmoarHaMUKa U CTPOCHHE 8 2 2 4
TIOBEPXHOCTHOTO CJIOS
3. | Tema 3. AxcopOums ra3oB 1 TapoB Ha 8 2 2 4
HOPHCTHIX TeIax
4, Tema 4. CequmeHTanus u 8 2 2 4
CeIMMEHTAIMOHHBIH aHAITH3
JIMCTIEPCHOCTH
5. | Tema 5. SIBnenus nepeHoca B MOPUCTHIX 8 2 2 4
Tenmax
6. Tema 6. PaccestHue cBeTa 1 METOIBI 8 2 2 4




HCCIIEI0BaHMs, OCHOBAHHBIX Ha
paccestHuu

7. | Tema 7. PacTBOpPBI KOJIJIOUTHBIX 8 2 2 4
MOBEPXHOCTHO-AaKTUBHBIX BEIIECTB

8. | Tema 8. PactBopsI 4 1 1 2
BBICOKOMOJICKYJIIPHBIX COCTHHCHHIA

9. | Tema9. YcTolUNBOCTD ¥ CTAOMIM3AIMS 8 2 2 4
J110(OOHBIX TUCTIEPCHBIX CHCTEM

10. | Tema 10. CTpyKTypHO-MEXaHHYECKHUEC 10 2 3 5
CBOICTBA U PEOJIOTUUECKUA METOT
WCCJICIOBAHMS IUCIIEPCHBIX CUCTEM

Hroro 72 18 18 36

3.3 Conep:xkanue TUCHUTLTHHBI

Tema 1. Brenenue

Ilonamue o0 nNOBEPXHOCMHLIX AGNeHUAX U Oucnepcuvix cucmemax. Knaccupurayus
nosepxHocmmuwix anenull. Kiaccugurxayusa oucnepcuvix cucmem

Tema 2. TepmomHaMuKa U CTPOEHUE TOBEPXHOCTHOTO CIIOS

OcHoguble mepmoOuHamuyeckue napamempvl NOGePXHOCMHO20 cios. I eomempuueckue
napamempwl nogepxnocmu. Ilosepxnocmuoe namsaxcenue. Koeesuonuvie u nogepxHoCmHule CUTbL.
Buympennss yoenvnas noeepxnocmuas sHepaus. 3a8UCUMOCHIb IHEPeMmu4eckKux napamempos
nosepxnocmu om memnepamypsl. CamonpouzeoibHoe yMeHbUleHUe NOBEPXHOCMHOU SHEePIUU U
Gopmuposarus no8epXHOCMHO20 CLOAL.

Tema 3. AxcopOuust ra30B M MapoB Ha OPHCTHIX TEJIaX

Obwue ceedenuss 0 NOPUCMBIX Meaax u Memoowvl ux noayuenus. Knaccugukayus nopucmoti
cmpykmypol. Konuuecmeennvie xapaxmepucmuku nopucmvlx men u nopouikog. llomenyuanvnasn
meopus Tlonanu. Teopus xanunnsapuou xomoencayuu. Pacnpedenenue nop no pazmepam. Teopus
00beMHO020 3aNONHEeHUs MUKPONOP. Biusnue cmpykmypsl nopucmoz2o meia Ha aocopoyuro.

Tema 4. CeuMeHTaIUS U CSIMMECHTAITMOHHBIN aHATTN3 JTUCTICPCHOCTH

Ce0600H00UCnEpCHble cucmeMbl. 3aKOHOMEPHOCMU CeOUMEHMAayuu 6 cpasumayuoHHOM U
yenmpobedicHom noasax. Ycnosus cobniodenus 3akona Cmokca npu ceOumMeHmayuu OUCNepCcHbIX
cucmem. CeOuMeHMAayUoOHHbI AHATU3 OUCHEPCHOCTIU.

Tema 5. SIBneHus nepeHoca B MOPUCTHIX TeNaxX

OcHognbie 3aKOHbL meyeHus dHcuokocmetl 8 nopucmoix menax. Onpeodenenue pazmepos nop
memooom purempayuu. Kanunnapnas nponumka. Mexanusm nepenoca 2azo08 u KOMHOHEHMOS
pacmeopos & nopucmulx menax. MemopanHnvle Memoosl pazoenenus cmecell.

Tema 6. PaccesiHue cBeTa M METO/IbI MCCIIEIOBAHMSI, OCHOBAHHBIX HA PACCESTHUH

Henenue pacceanus ceema. Yavpamukpockonus. Typououmempus. Hegenomempus.

Memoovl, ocHosanubie Ha OUPPAKYUU PEHMEHOBCKUX TIyUell U NIeKMPOHOS.

Tema 7. PacTBOPBI KOJIJIOUTHBIX ITOBEPXHOCTHO-aKTUBHBIX BEIIISCTB

Knaccuguxkayus u obwaa xapakmepucmuxa NOBEPXHOCMHO-AKMUBHBIX — BEUJeCMSE.
Tepmoounamuka u mexanusm muyennooopazosanus. Cmpoenus muyean IIAB. Conobunuzayusi.
OcnosHule hakmopul, erusowue Ha KPUMUYECKYI0 KOHYeHmpayuo muyeanooopazosanus. Memoouvl
onpeodennus KKM.

Tema 8. PacTBOpBI BEICOKOMOIIEKYJISIPHBIX COSAMHEHUI

Pacmeopvr  nonumepoe kax konnouonvie cucmemsi. Habyxamue u pacmeopenue
8bICOKOMONEKYIAPHBIX COCOUHEHUU. YpasHeHue cocmosHus pacmeopos NOIUMEPOS.

Tema 9. YcTOWYHBOCTD 1 cTAOMIH3AIHS JTHOPOOHBIX TUCTIEPCHBIX CHCTEM

Packnunuearowee oOasnenue. Inekmpocmamuueckas cOCMABIAIOWAL DACKIUHUBAIOUE20
oasnenus ¢ meopuu J{JIDO. Dnepaus npumsasxicenus mexncoy yacmuyamu u ooujee ypasHeHue meopuu




JJIDO. Aocopbyuorno-conveammwvlil, CMPYKMYPHO-MEXAHUYECKUU U IHMPONUUHBIL (DAKMOpbL
YCMOU4UBOCMU.

Tema 10. CTpyKTypHO-MEXaHMUYECKHE CBOMCTBA M PEOJIOTMYECKUN METOJ| UCCIEIOBaHUS
JUCTIEPCHBIX CUCTEM

OcHosHble noHAmMUsL U UOealbHble 3aKOHbl peonocuu. Modenupoganue peonocuyecKux
ceoticme men. Knaccuguxayus oucnepcHvlx cucmem no cmpyKmypHoO-MexaHuiecKum C80UCmEaM.
Baskocmuv orcuokux acpecamu6no ycmouuusvix oucnepcHwvix cucmem. Peonocuueckue ceoticmea
CMPYKMYPUPOBAHHBIX HCUOKOOOPpA3HbIX cucmem. Peonozuueckue ceoticmea meepoooOpasHuLx
cucmenm.

3.4 TemaTuka CEMMHAPCKUX/MPAKTHYECKHUX M JIAOOPATOPHBIX 3aHATHIA

3.4.1. CemuHapcKHe/MPAKTHYECKUE 3aHATHUS

Tema 1. TepmoauHamMuKa ¥ CTPOEHUE IOBEPXHOCTHOT'O CJI04

Tema 2. AncopO1iust ra30B U IapOB Ha MOPUCTHIX TEJIAX

Tema 3. CenumeHTanus U ceAMMEHTAIMOHHBIN aHATIN3 JUCTIEPCHOCTH

Tema 4. SIBnenus nepeHoca B IOPUCTBIX TeIax

Tema 5. PaccesiHue cBeTa 1 METOIbI UCCIIEI0BAHUS, OCHOBAHHBIX HA PACCESIHUU

Tema 6. PacTBOpBI KOJIIOUIHBIX TOBEPXHOCTHO-aKTUBHBIX BELLIECTB

Tema 7. PacTBOpBI BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI

Tema 8. YcroitunBocTh 1 cTabumu3aus TM0(QOOHBIX JUCIIEPCHBIX CUCTEM

Tema 9. CTpyKTypHO-MEXaHUIECKHE CBOMCTBA M PEOJIOTUICCKHII METOT HCCIICTOBAHUS
JUCIIEPCHBIX CUCTEM

3.5 TemaTuka KypcOBBIX MPOEKTOB (KYPCOBBIX padoT)
KypcoBble paboThI He TPeyCMOTPEHbI

4, Y4eOHO-MeTOoAM4YeCKOe M MH(POPMALIMOHHOE 0O0ecriedeHue

4.1  OcHoBHasl JUTEpPaTYypa

1. Komtonanas xumust. [IpakTuKyM 1 3ajaqHuK : yaeOHOe ocooue it By30B / B. B.
Haszapos, A. C. I'poackwuii, H. A. [lIa6anosa [u np.] ; [lox penakiueit mpod. B. B. Hazaposa u morr.
A. C. I'poackoro. — 2-e u3n., ctep. — Cankr-IlerepOypr : Jlans, 2022. — 436 ¢. — ISBN
978-5-507-44724-4. — TexkcT : 27eKTpOHHBIN // JIaHb : 37IeKTPOHHO-OMOIMOTEYHAs cCUCTEMa. —
URL.: https://e.lanbook.com/book/254711

2. O6mas xumust: 1Tab0paTOpHBIN MpakTUKyM : yueOHoe mocodue / E. A. AnanneBa, A. B.
BanbkoB, M. A. I'marosnesa, 1. B. I'ypoBa. — Mocksa : HUAY MU®U, 2010. — 220 c. — ISBN
978-5-7262-1284-5. — TekcT : 37eKTpoHHbIM // JIaHb : 37IeKTPOHHO-O0MOIMOTeYHAs cCUCTEMa. —
URL: https://e.lanbook.com/book/75977

4.2  JlonoJTHUTeJbHas JIUTEpPaTypa



4.3  DieKTpPoHHBbIE 00pPa3oBaTe/bHbIE PeCypPChl

OT1cyTCTBYIOT
S. MarepuajnbHO-TeXHHYECKOe o0ecneyeHne
Jlucniepcble  cucTeMbl M | xumonnas ayutopns TTK CTouBl yu4eOHBIE CO CKaMbsIMH,
MIOBEPXHOCTHBIE SBJICHHSI ayIUTOpHAst J0CKa,
510. 129626, r. MockBa, yII. | pepeHOCHON MyJIbTHMEIUIAHbII
IMaBna Kopuaruna, 1.22, crp. 1 | KOMILICKC (poexop,

HOyTOyK). PaGouee mecto
IpernojaBaTens: CToJ, CTYIL,
TymMOOUYKa JUIsl  yCTAHOBKH
HOYTOYKa.

6. MeToanuyeckne peKOMeH AU

6.1 MeToanuyeckue peKOMEHIANMH [JISl IPenoaBaTeJis 10 OpraHu3amuu
o0yueHust

OOyuasi cTyJIeHTOB TUCHMILUIMHE «JlucnepcHble CUCTEMBbl M TIOBEPXHOCTHBIE SIBJICHUS»,
[IpenojaBaTeslb UMEET 11eJIb Pa3BUTh Y HUX IPABUIIbHOE TIOHUMAaHKUE CYIIHOCTU JUCIEPCHBIX CUCTEM
U TOBEPXHOCTHBIX SIBJIECHUS HAa OCHOBE COBPEMEHHBIX TEOPETHUYECKHX IOJIOKEHUH KOJIOUTHON
XUMHH, COOOIIUTh UM CBEIEHHUS O KOJUIOMJAHO-XMMHUYECKUX CBOMCTBAX JUCIEPCHBIX CHUCTEM U O
XapaKTEPUCTHKAX MMOBEPXHOCTAX SIBJICHUM.

W3noxeHne TeEOpEeTHUECKOro M (PaKTUYECKOro MaTepualla Kypca OCYIIECTBISETCS Ha
nexuusax. IlapamienpsHo ¢ JEKIMOHHBIMU 3aHATHSMHM IPOBOIATCS YCTHBIM ONPOC, IIPOBEPOUYHBIE
paboThLI.

OcHOBHOW (OpPMON H3yYeHUs IUCLUUIUIMHBL «JlMCIepCHBIE CHUCTEMBI U IOBEPXHOCTHBIE
SBJICHUS», KaK M JI0OOW Jpyroil IUCHMIIMHBI B BBICIIEM Y4YeOHOM 3aBEeIEHUM, SBISETCA
camocTosiTeNbHas paboTta oOyuarolerocsi, KoTopasi BKJIIOYaeT B ce0si MpopaboOTKy JIEKIIMOHHOTO
MaTepuana, y4eOHUKOB U y4eOHBIX MOcoOuil, MOJrOTOBKY K CEMHHapaM W cJade SK3aMeHa WU
3ayeta. B ToXe Bpems 1mpenoaaBaTelb OCYLIECTBIISET CUCTEMaTHUYECKUM KOHTPOJb 3a
CaMOCTOSITENIbHOW pabOTON CTYAEHTOB MyT€M TMPOBEPKU IOATOTOBIEHHOCTH CTYJEHTOB K
ceMHHapaM (MHJIMBUIYaJbHBIM OMPOC, MPOBEPKA JAOMAIIHUX 3aJaHUM, TPOCMOTp 3amUCcel JeKIuH,
MIPOBE/IEHUE MMPOBEPOUYHBIX PAOOT, KOTOPHIE MO CYIIECTBY SBISIOTCS 3aUETHBIMH).

6.2 MeToanueckue yKa3aHus 1Jis1 00y4al0IIMXCH 110 0CBOCHUIO TN CHMUIJIHHBI

N3noxxeHne TEOpeTHYecKoro M (PaKTHYECKOro Marepuaga Kypca OCYIIECTBISETCS Ha
nexuusax. [lapayuienbHO ¢ JIGKIMOHHBIMH 3aHATHAMU HPOBOJATCS ceMHHApbl. OCHOBHOM (hopmoii
HU3YYCHUA OUCHUIIIINHBI ((HI/ICHepCHBIe CHUCTEMBI U ITOBECPXHOCTHBIC ABJICHUS), KaK U JIr000M prrOI\/II
JMCLHUIUIMHBIL B BBICIIEM y4eOHOM 3aBEJICHMH, SIBISETCS CAMOCTOATENbHAs paboTa oOydaromerocs,
KOTOpasi BKJIFOYAET B ceOsi:

- paboTy HaJl IEKLMOHHBIM MaTepUaIOM;

- paboTy Hax pa3genaMd Kypca, MOJTHOCTBIO WJIM YacTHYHO BBIHOCHMBIMH Ha
CaMOCTOSITENIbHOE U3yUEeHHE;

- pabOTy NpH NOJArOTOBKE K IPOBEPOYHBIM pabOTaM, BBITIOJHEHHE JOMAIITHETO 3a/IaHHsl.



['maBHas 3amava CTyJEHTa BO BpeMs JICKLUH 3aKJIIOYAeTCs BO BHUMATEIbHOM CIIyIIAHHH
JIEKIMH U 3aIMCU €€ OCHOBHOI'O cojiepxaHus. OCHOBHas OIINMOKA OTJEIbHBIX CTY/AE€HTOB COCTOUT B
TOM, YTO OHHU CTPEMSTCS JOCIOBHO 3allMCaTh BCE, YTO TOBOPUT JIEKTOP, U IIO3TOMY YaCTO CIEAAT HE
3a MBICIIBIO, @ 3a CJIOBOM, HE YJIaBJIMBasl CMbICJIa M3JlaraeMoro marepuana. st 3anuceid nexuuit
CIIEAyET MO0JIb30BaThCsA OTACIBHON TETPAJbl0. 3allUCh BECTU HA OJHOM CTOPOHE TE€TPAaH, OCTaBIISS
BTOPYIO CTOPOHY Ul BHECEHUSI COOTBETCTBYIOLIUX JOIOIHEHUH.

Crnenyer uMeTh B BUJY, YTO HE BCE BOIPOCHI IPOrpaMMbl, OTHOCSAILIMECS K TOH WM MHOU
TeMe, 00sI3aTeIbHO M3JIaraloTcs Ha JIeKUMU. HeKoTopble 13 HUX JOJKHBI M3y4YaThCsl CAMOCTOSTENIEHO
B Ipoliecce paboThl HaJ JaHHOM TeMod. B 3Tom ciiyyae HeoO0XOAMMO 3aKOHCIEKTHPOBATh
PEKOMEHIYEMYIO JIEKTOpPOM JuTepaTypy. [IpM KOHCHEKTMpOBAaHMHM CTOUT M30€rath JOCIOBHOIO
NEPEeNUChIBaHUsI aBTOPCKOIO TEKCTa, CTapasChb OTPa3UTh JIMIIb Haubojee BaXKHbIE MOMEHTBHI.
HcknroueHust OMyCKaroTCs JUIIb 1S (OpMYyIMPOBOK HanboIee BaXKHBIX 3aKOHOMEPHOCTEH.

IIpu moAroToBKe K yCTHOMY ONpPOCY U MPOBEPOUYHOM paboTe HEOOXOAUMO:

a) BHUMATEJIbHO, HECKOJIBKO pa3 MPOYUTATb CBOW KOHCIEKT, COOTBETCTBYIOLUE pPa3/eibl
Y4E€OHHMKOB U YYEOHBIX TOCOOUH;

0) MPOCMOTPETh PEKOMEHIAIINY TI0 BBITIOJTHEHHUIO YIIPaKHEHUH;

B) MUCBMEHHO OTBETUTh HA TEOPETHUECKUE BOIIPOCH! M BHIIIOIHUTD YIPAXKHEHUS JIOMALIHETO
3aJJaHUs B COOTBETCTBUH CO CBOMM BapHaHTOM.

7. @DoH/1 OLIEHOYHBIX CPEJCTB

7.1 MeToabl KOHTPOJIS M OLIECHUBAHUA Pe3yJIbTATOB 00y4YeHHUSA

[TpomesxyTouHas aTTecTanus 00ydaronmxcs B opMe 3K3aMeHa IPOBOJUTCSA 110 pe3yJibTaTaM
BBITTOJIHEHUSI BCEX BHJOB Yy4eOHOW pabOThI, MPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM TI0 JaHHOM
JUCLUIUIMHE (MOAYIIO), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHne cemecTpa. OlLleHKa CTENEHU JOCTHKEHMsI OO0Yy4aroUIMMHCS IUIAHUPYEMBIX Pe3yJbTaTOB
o0y4yeHMs MO AUCHUIUIMHE (MOJIYJI0) MPOBOJUTCA IpernojaBareieM, BeAyIIUM 3aHATHUS IO
JUCHUILIMHE (MOJIYJII0) METOJIOM AKCIEPTHOM OIeHKH. [1o uToram npomexyTouHOW aTTecTaluu 1o
JUCLUIUIMHE (MOJTYJII0) BBICTABIISIETCS OLIEHKA «3aUTEHO» WM «HE 3a4TEHO».

K nmpomMexyTOYHOHM aTTecTalliy JOIyCKAOTCS TOJBKO CTYAEHTHI, BBIITOJIHUBIIME BCE BUBI
yueOHO paboThl, NpeaycMOTpeHHble pabouell MporpaMMol MO JUCHUIUIMHE «/JucnepcHule
cucmemvl U nogepxHocmHule s6neHusy (PO IPOMEXKYTOUHBIM KOHTPOJIb: MPOBEPOUYHBIE PAOOTHI
HamKCaHbl Ha OLIEHKY HE HUXKE «YJAO0BJIETBOPUTEIIHLHO)

7.2 lllkana v KPpUTEPUH OLIEHHBAHUSA Pe3yJIbTATOB 00y4eHUsI

[Ixana oneHuBaHuA Onucanue

BrinosnHeHs! Bce BUABI yueOHOM paboThl, Mpe1yCMOTPEHHbBIE yUeOHBIM
m1aHoM. CTyZEeHT JI€EMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHHH,
HaBBIKOB MpPHUBEACHHBIM B Ta0ONMLAX [OKa3zaTeneil, omepupyer
3 pUOOPETEeHHBIMU 3HAHUSAMHU, YMEHHUSIMU, HABBIKAMH, IPUMEHSET UX B
AtTeno CUTyallMsiX MOBBIIIEHHOW CJIOXHOCTH. [Ipu »TOM MOryT OBITH
JIOTIYIIEHbI HE3HAUUTEIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyAHEHUS IPU
AQHAJIMTUYECKUX OIepalusX, NepeHoce 3HaHUM U yMEHHUI Ha HOBBIE,

HCCTAaHJAPTHBIC CUTyallH.




10

He 3auTeno

He Bomonnen oauH win Ooinee BHIOB y4yeOHOW  pabOTHI,
MIPELYyCMOTPEHHBIX YUYeOHbIM IIaHOM. CTYIEHT JAEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB IIPUBEIECHHBIM B
TaONIMIIaX MOKa3aTeNel, JOMyCKaloTCs 3HAYUTEIbHBIC OIIUOKH,
NPOSIBJISIETCS. OTCYTCTBUE 3HAHUM, YMEHMH, HABBIKOB 10 pAILY
IoKa3aTeseH, CTyIEeHT UCIBITHIBAET 3HAYUTEIbHbIE 3aTPYAHEHUS IIPU
ONEPUPOBAHUU 3HAHUSMM M YMEHUSIMM IIPU UX IEPEeHOCe Ha HOBbBIE

CuTyauuu.

7.3  OueHOYHBIE CpPeICTBA

7.3.1. Texyuuit KOHTPOIb
ITepeyeHb OLIEHOYHBIX CPEACTB O JUCHUILIMHE: «J[MCIIepCHBIEC CHCTEMBI H TIOBEPXHOCTHBIC

SIBIICHUSDY
HaumenoBanue [IpencraBnenue
Ne | onenounoro Kparkast xapakTepucTHKa OI[EHOYHOTO OLIEHOYHOTO CPEJICTBA B
OoC CpencTBa CpeAcTBa DOC
CpencTBo KOHTPOJISI, OpraHM30BaHHOE KaK
crieruanbHas Oecesia me1aroru4eckoro
YcTHBIM onipoc | pabOTHHMKA C 00yYaroIIUMCs Ha TEMBI, Bomnpocs! o
1 | CobGecenoBanue | CBS3aHHBIC C M3YIaeMOU JUCIIUILTAHOM, U TeMam/pazjiernam
(YO) paccuMTaHHOE Ha BBISICHEHHE 00beMa JUCHUIUIAHBI

3HaHUH 00yYaroIIerocs mno
OIIpeJIeIEeHHOMY pa3Jieny, TeMe, Ipodieme




11

PaznuuaroT 3apa4u U 3a0aHus:
a) penpoAyKTUBHOI'O YPOBHS,
MTO3BOJISIFOIINE OTICHUBATH U
JTUATHOCTHPOBATH 3HAHUE (PAKTUIECKOTO
MaTtepuasa (6a30BBIC TOHATHS,
ITOPUTMBI, (PAKTHI) U YMEHHE MPABUIHHO
HCIIOJIb30BaTh CHEIHalIbHbIE TEPMUHBI U
MOHSATHSI, y3HABAaHUE OOHEKTOB U3YUYCHUS
B paMKax OMpEJEIEHHOTO pa3ena

JMCLATUTHHBL;
PazHoypoBHEBBIE 0) PeKOHCTPYKTHBHOT'O YPOBHS,
2 | 3anaun u 3anaHus MO3BOJISIOIINE OLEHUBATh U KowmmuiekT pa3sHOypOBHEBBIX
(P33) JAMArHOCTHPOBATh YMEHHS CHHTE3UPOBATh, 3a/aq v 3alaHun

aHaJIM3UPOBaTh, 00001IaTh (PAKTUUCCKUIMA
1 TEOPETUUYECKUI MaTepHal ¢
(bopMyIHpPOBaHNEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHHEM IPHYMHHO-
CJICZICTBEHHBIX CBS3CH;
CpencTBo KOHTPOJIS, OPraHM30BaHHOE
KaK creruaibHas oecena
[e1arOrnYecKoro paboTHHUKA C
00yJaromuMcs Ha TEMBbI, CBS3aHHBIE C

M3y4aeMo# IUCUUIUIMHOM, U
paccYrTaHHOE Ha BBISICHEHUE 00beMa

IIpumepbl Bonpocos A5 cobece10BaHUS

1) TloBepxHocTHas dHeprus. KoOIHYECTBEHHBIE  XapaKTEPUCTUKH  JTUCIICPCHOCTH.
Krnaccudukanus qucnepcHbIX CUCTEM.

2) TIoBepXHOCTHOE HATSHKEHHUE: TEPMOJAMHAMUYECKOE OINpe/elieHne, GU3NUSCKUI CMBICI,
BIIUSIHUE MPUPOJIBI B3aUMOEHCTBYIOIUX (a3.

3) KosnuyecTBeHHBbIE XapaKTEPUCTUKH MOPHCTHIX MATEPUATIOB: MOPUCTOCTh, yIelbHAs
IIOBEPXHOCTH, pa3Mep I0p.

4) TlopucThie TeNa KOPITYCKYJISPHOM, KPUCTATUTUUECKON U T'y0UaTOi CTPYKTYPBI, METO/IbI UX
nosyuenus. Knaccudukanus nop no JlyouHuny u reopun Gpusnueckoi aacopOonum.

5) AncopOiusi Ha TMOPUCTBIX anacopOeHTax. Teopus KamwUIIPHOHW KOHJICHCAIIWH.
KanunnsapHo-koHAEHCAIIMOHHBIN TUCTEPE3UC.

6) [IlorenmnuanbHas Teopus azfcopOuu  [lomstHU.  AJCOPOIMOHHBIA  MOTEHIIMAI.
XapakTepucTudeckasi KpuBasi aJIcCOpOIIH.

7) CeaumenTaroHHO-1H((Gy3HOHHOE paBHOBECHE. BrIBO ypaBHEHUS (THUIICOMETPUYECKHIMA
3akon Jlammaca). Mepa ceIMMEHTallMOHHOW ycTOW4YMBOCTU. DakTopbl, BIUSIONIME Ha
CEeAMMEHTALMOHHYI YCTOWYUBOCTD JUCIIEPCHBIX CUCTEM.

8) Teopus AJIDO. PacknuHuBaroliee AaBJICHUE U €0 COCTaBJIsIoNIMe. BBIBO ypaBHEHUS
JUIS DHEPTUM 3JEKTPOCTATUYECKOTO OTTAJKUBAHMS IPU B3aUMOJEHCTBUHM ciIab03apsKeHHBIX
noBepxHocTed. [loTeHnnanbHble KpUBbIE B3aUMOICUCTBUS YACTHULL JIsl arpEeraTUBHO YCTOMYMBOM U
HEYCTOMYHMBOU TUCIIEPCHBIX CUCTEM.

9) CrpykrypooOpazoBanue B coorBercTBUuM ¢ Teopueir JJIPO. KoarynsunonHo-
THUKCOTPOIIHBIE M KOHJIEHCAIIMOHHO-KPUCTAJUIM3AMOHHBIE CTPYKTYpBI. Y CIIOBHS MEpPEXo/a OAHUX
CTpykTyp B apyrue. Knaccupukanus IMCIEPCHBIX CHCTEM IO PEOJOTMYECKHM (CTPYKTYPHO-
MEXaHUYECKHUM) CBOWCTBAM.

10) HproTOHOBCKHE XHIKOCTH, ypaBHeHUs1 Hbrorona u I[lyaseiins. MeTomsl M3MepeHHsI
BA3KOCTH. Y paBHEHUE DWHIITEWHA 17151 BA3KOCTH IUCIIEPCHBIX CUCTEM, YCIOBUS €0 IPUMEHUMOCTH.
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11) Peonoruyeckuii METOJ HCCICIOBAHUS CTPYKTYp B JHUCIEPCHBIX CHCTEMax.
Peonornueckue moaenu uaeansHbeix Ten (Mmoaenu I'yka, Hetorona, Cen-Benana-Kynona). Kpusbie
TEYCHUS PEATbHBIX KHUIKOOOPA3HBIX U TBEPI0OOPA3HBIX CTPYKTYPHUPOBAHHBIX CHCTEM.

IIpumepbl pa3HOYPOBHEBBIX 32124 U 3aJaHUM:

3aoanue Ne 1

1. Yro Takoe MOBEPXHOCTHOE HATSYKEHUE U B KAKUX €IMHULIAX OHO u3Mepsiercs? Pacronoxure
CJIEYIOIINE BELECTBA B MOPSIIKE YBEIUUYEHUS UX IOBEPXHOCTHOIO HATSKEHUS HA IPaHULIE
C BO3AyXOoM: OeH30I, ajama3, YKCycHas Kuciora, Boga, 10 % BOIHBIM pacTBOp XJiopujaa
HaTpus, pryTh. OTBET 000CHYHTE.

2. [Ilokaxute, uyeMy paBHa pa3HOCTb YPOBHEH JKUIKOCTHM B JBYX Kamwuisapax, C
paznuuaromumucs auamerpamu di v d2, ONyIIEHHBIX (YACTUYHO) B 3Ty KHIKOCTh. Uem
00yCIIOBJIEHO MOJHATHE (OMYCKaHKE) )KUJIKOCTEH B Kanmuisipax?

3. Tlo TemmeparypHOil 3aBHCHMOCTHM MOBEPXHOCTHOTO HATSDKEHHUS BOJIBI ONPEACIHTE
YACIbHYI0 BHYTPEHHIOKD DSHEPIHI0 IOBEPXHOCTHOIO CJIOSI (IIOJIHYIO ITOBEPXHOCTHYIO
sHepruto). PaccunTaiite moBepxHocTHOE HaTskeHUe Bobl ipu 10°C.

t, °C 20 30 40 50
O, 72,75 71,15 69,55 67,91
MJDx/M?

4. Paccunraiite pazmep uactuil SrSO4, 3Has, YTO UX PACTBOPUMOCTH Ha 3 mac. % Ooinblie
PacTBOPUMOCTH KPYITHBIX KPUCTAIUIOB. MexkdazHoe HaTspkeHue pu 25°C mpuMHUTE PaBHBIM
0,85 JIx/m2, mnotHOcTs SrSOs 3,96 r/cM®. MonspHas Macca cynbdara CTPOHIHSA paBHA
183,7 r/monb.

3aoanue Ne 2

1. IlpuBeaute rpaduyeckuil BUJ HMHTErpalibHOW U U epeHIMaTIbHON KPHUBBIX
pacmpenenenust oobema mop no paguycam? KakoBo Ha3HaAYeHHE 3TUX KPUBBIX?

2. Hanummre dopmMyny Munemisl THApO30is Hoauaa cepedpa, oOpasyromierocs npu
cmemnBaHud BOJHBIX pacTBopoB KI m AgNOs, nmpuuem konmuectBo Moisieir KI u3bbiTouHOE.
Cdhopmynupyiire npaBuio dasHca — [Tanera.

3. Hcmone3ys  ypaBHEHME  CeAMMEHTAlMOHHO-IU((Y3UOHHOTO  paBHOBECHS
(TUTICOMETPUYECKUI 3aKOH), paccuuTaiiTe BBICOTY, Ha KOTOpoW KoHueHTpaius yactul Al203 c
pamuycoM 12 HM GyzeT BIBOE MeHbIIe, 4eM y aHa cocyna. Temmeparypa 20°C, MIOTHOCTb 4acTHIY
4.0 r/cM®, I0THOCTH JTUCTIEPCUOHHOM cpejibl | r/eme.

4. CpenHekBaJpaTUYHOE 3HAYEHHWE MPOEKIMHM CMEIIEHUS YacTUL TUAPO30Jsd
MeTaJUTMYecKoro cepedpa B Bojzie 3a 3 cekyHAbl coctaBisieT 10 MxMm. Paccunraiite pagnyc dacTuil,
eciH BSI3KOCTh cpejibl paBHa 1 mITa‘c mpu Temnepatype 30°C.

7.3.2. TIpoMexxyToUHas aTTeCTAIHS
IIpumepsI TecTOB
1. K unciy moBepXHOCTHBIX OTHOCSTCS SIBICHUS, TPOUCXOIAIINE:
A) BHYTpH OTAENbHOM (a3sl;
b) B 00bEMe HCTUHHOTO PacTBOPA;
B) B razoBoii cucreme;
I') Ha rpanune pasaena das.
2. XapaKTepHbIM IPU3HAKOM HCIIEPCUOHHOM Cpeibl KaK COCTAaBHOW 4YacTH JTUCIEPCHOMN
CUCTEMBI SIBIISIETCS:
A) pa3apo0OICHHOCTb;
b) HeogHOpOAHOCTD;
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B) criomHoCTs;

I') arperarHoe cocrosiHue

3. [ToBepxHOCTHAs SHEPT U, KOTOPOH 00J1a1at0T OO BEKTHI KOJJIOUAHON XUMUH, IIPEJICTABIISACT
COOOI:

A) mpou3BeIeHHE TIOBEPXHOCTHOTO HATSHKEHUSI U TEMIIEPATYPbI;

b) npousBeneHne MOBEpXHOCTHOTO HATSHKEHUS U JJaBJICHMUS,

B) nmpou3sBeneHne MoBEpXHOCTHOTO HATSXKEHHS M TUTOIIAIN MeX(pa3zHOU TOBEPXHOCTH;
I') oTHOILIEHHE TOBEPXHOCTHOI'O HATSXKEHMS K IUIOIIAAN MeXK(pa3HOH OBEPXHOCTH.
4. KanwuisipHble siBJI€HUs 00y CIOBIIEHBI BIUSHUEM TUCIEPCHOCTH Ha!

A) naBiieHNE HACBIIIEHHBIX M1apOB;

b) BHyTpeHHee 1aBlIeHUE;

B) pactBopuMOCTSb;

I') noBepXHOCTHOE HATSKEHUE.

5. K MakponopucTeiM OTHOCAT a/icOpOEHTHI, painycC MOp KOTOPbIX:

A) 6osbme 100 HM;

b) cocraBnser 1,5+ 100 aMm;

B) mensie 1,5 am

6. B ocHOBe TeopHuM KanUJUIIPHON KOH/IEHCALUH JIS)KUT ypaBHEHHUE:

A) I'enpu;

b) Jlenrmiopa;

B) ®peiinuxa;

I') KenbBuHa;

1) BOT.

7. B mporuecce celMMEHTAIMK YacTHIIbI 3aK0H CToKca co0Ir0AaeTcst npu:

A) TypOyJIEHTHOM peXHMe OOTEKaHHUS YaCTHUIIBI )KUIKOCTHIO;

b) namuHapHOM pexxrMe 00TeKaHHsI YaCTHIIbI )KUKOCTBIO;

B) BHyTpeHHEM (BS3KOM) TPEHUH;

I') BHEIIHEM TpeHUU (TPEHUH CKOIbKEHHS).

8. CKopoCTh CETMMEHTAIIMH HE 3aBUCHUT OT:

A) pa3MepoB YacTHI;

b) minotHOCTH IMCTIEPCUOHHOM Cpebl;

B) BsA3KOCTH TUCTIEPCHOHHOM CpPEIbI;

I') noBepXHOCTHOT'O HATSHKEHUS JUCTIEPCUOHHOM Cpeibl;

J1) reomeTpuueckoi (pOpMbI YACTHII.

9. C noMo111bI0 CEJMMEHTAIIMOHHOT O aHAJIN3a MOKHO ONPEACTUTh:

A) pazmepsl 1op;

b) pazmeps! kanens SMyIIbCHil;

B) pa3mMepsl yactuil cycnieH3uit;

I') pasmepsb! yacTuIr 1M0301€H;

J1) MOBEepXHOCTHOE HATSXKEHUE TUCTIEPCHOHHON CpeIbl.

10. Hedemnmomerpuueckuii METOI UCCIIEAOBAHUS IUCTIEPCHBIX CHCTEM OCHOBAH HA H3MEPEHHH
A) MTHTEHCUBHOCTH CBETA, IPOLIEIIETO YEPE3 AUCIIEPCHYIO CUCTEMY;

b) nHTEeHCUBHOCTHU CBETA, PaCCESTHHOTO TUCIIEPCHOM CUCTEMON;

B) noxazarens npenomMieHus JUCIEPCHON CUCTEMBI.

11. TypOuaumeTrpuyeckuii MeTOJ] HCCIEeOBaHMUsS JMCIIEPCHBIX CHUCTEM OCHOBaH Ha
W3MEPEHNU:

A) MyTHOCTH;

b) onTuyeckoit IOTHOCTH;

B) nmokazarens npenomieHus.

12. TToBepxHOCTHO-akTHBHEIC BemiecTBa ([TAB):

A) CHIKAIOT TOBEPXHOCTHOE HATSIKEHUE;
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b) noBbIIIa0T MOBEPXHOCTHOE HATSKECHUE;

B) He BAMSAIOT Ha MOBEPXHOCTHOE HATSHKEHUE;

I') ancopOupyroTcs Ha Mexk(ha3HOM MMOBEPXHOCTH.

13. Kputnyeckast KOHIIEHTPALUs MULEITIO00pa30BaHuUs — 3TO KOHIEHTPAIHs, IPH KOTOPOii:
A) pactBop ITAB cranoBuTcst mTOPHIBHON TUCTIEPCHOM CHUCTEMOM;

b) naunnaetcs ObICTpast KOAryJsIys;

B) cepuueckrie Mutenibl CTaHOBSITCS LIMIMHIPUYECKUMU;

I') HaunHarOT 00Pa30BHIBATHCS MHIIEILIBI,

1) Haunnaercs ancop6uus [IAB Ha rpanuiie pacTBOp — BO3IYX.

14. ComoOunuzanus — 3T0:

A) pactBopenue IIAB B Bozg;

b) yBenuuenue pacTBOPUMOCTH BEIIECTB B KOJUIOUIHBIX pacTBopax [IAB mno cpaBHeHuUo ¢
YHCTBIM PaCTBOPUTEIIEM;

B) cHmKeHne MOBEpXHOCTHOTO HATSKEHUSI PACTBOPA B IPUCYTCTBUU

IIAB;

I') pacTtBOpeHnue BemecTB B munennax [1AB.

15. Teopus JJIDO no3BosIeT pacCYUTATD CIEAYIONINE COCTABISIONINE PACKIHHUBAIOIIETO
JTaBJICHUSI:

A) MONIEKYJIIpHY1O;

b) ctpykrypHy10;

B) anexTpocTtaruueckyio;

I') saTpOnMiiHyIO.

16. Peonoruueckass MoJenb BSI3KOIUIACTUYHOTO Tella BbUHrama cocTouT M3 HIe- albHbBIX
MOJIEIEN:

A) OTHOM;

b) nByx;

B) Tpéx;

I') veTpipéx.



