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PaGoyag IporpamMma auctym gy, «Kommonanas xuvusy, COCTaBIleHa B
COOTBETCTBUH ¢ yyeGHpm TUIAHOM 110 mporpame CIelHainTeTs
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YTBCPXKACHHEIM IS O4HO (opMBI 06yuenms « 30 » aBrycra 2021 roxa.
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1. OBBEM TUCIHUTLIAHE]

Beero: 3 3auernprx CAHHHLIBI TPYI0EMKOCTH (108 akamemuueckux 4Jacos)

. a BC
Bun yue6noit pagors Ha pero m
AyzmToprIe 3AHATHA

(KoHTaKTHAR pabora c

lIpero1aBaTesiem), Beero yacop 84

B TOM YH(Te; -
m—-z-

JlaGoparopurie paGors: ““
—_

CamocrosTensnas paboTa, Beero gacop

B TOM 4mnc,ie:
-E-E-
—_

Hpyrue Buan CaMOCTOATEINIbHOM paboTEl n-

Bux npomenyrounoii arrecramun | Ocaven | Oisaven |

Obmasn rTpyroemiocts AUCUHILIHHBL H TPY10eMKOCTb o
ceMecTpam, yacos




2. MECTO JUCHMILINHE]
B CTPYKTYPE OBPA3OBATE.ILHOJ ITPOTPAMMOBI

Hucuumiung «Komnonnnas XUMHSA»  OTHOCHTCA K  6a30Boji 4aCcTH
AUCLUIUIHH OJioka 1. Wsywenne nmucuummmmg Oasupyercss Ha pe3ynbTarax
00yuenmus, chOpMHUPOBaHHBIX TIPA H3YHEHUH CIIeYIOMUX IHCIHILIH: «Du3nKay
«O01as XUMHSA»,  «AHalIuTHYecKas XUMHA»,  «Opranuyeckas XHMHSI,
«DU3HYECKAST XYM,

Pesynorater 00y4eHus 1o AUCLHINAHE HEOOXOOMMBI s OCBOEHUS
[IOCNENYIOIIMX NHUCHUTLIHH: <(BBICOKOMOH6KYJIHPHBIC CoemuHeHus», «Mertonel u
CPCICTBA aHATHTUYECKOTO KOHTPOJIS», «XpOMaTorpa(queCKHe METO/IbI aHAIH3aY,
«AHanM3 peanbHbIX O0BEKTOBY, BEIMOTHEHHS KYPCOBBIX M TUILTIOMHBIX paGor.,

3. IJIAHUPYEMBIE PE3YJIbTATHI OBYYEHWS

Lensio ocsoenns mmenmmmmmss ABIACTCA  (OpMHpOBanue y CTYI€HTOB
3HaHMI O MCIIEPCHOM COCTOSHUK BCIIECTBA, OCOOBIX CBOMCTBAx ITOBEPXHOCTHBIX
CJIOEB U MOBEPXHOCTHEIX ABJICHUSX B OUCIIEPCHBIX CHCTEMAX.

‘ 3amaun uzydenus JAUCLUITJIMHBI;

— H3YYEHHE (DYyHIaMEeHTATbHEIX [IOHATHH, TEOPETUYECKHX U 3KCNEPUMEHTATBHBIX
OCHOB KOJUIOMIHOH XHMUH,

— OBJIIaJICHHE METOJIaMH H IpHeMaMu PCIICHHS] KOHKPETHBIX 3a/1a9 U3 PasiMYHBIX
Pa3JIeIOB KOJUIOHAHOH XHUMUH,

— (OPMHpOBaHHE HABLIKOB NIPOBEACHUS XHMHYECKOTO OKCIIEPHMEHTa, YMEHUS
BBIZICIATE  KOHKPETHOE  (DH3HKO-KOJLIOHIHOE COAEPXKAaHHE B MPUKIAIHBIX
3a/la4ax y4eOHoOM 1 nipodeccroHanbHON HOEATENBHOCTH.

Komnerenuun, Gopmupyemsre B pe3ylibTaTe OCBOCHHS JUCLUTIIHHEL:

— CIOCOOHOCTH aHAIM3MPOBATE, MHTCPIPETHPOBAaTE M 000OLIATE pe3yIbTATEI
OKCIICPUMEHTANBHBIX M PACcUETHO-TEOPETHUYECKHX paboT  xuMuYeckoii
HampasiaeHHocTH (OI1K-1);

— CIOCOOHOCTB MMPOBOJMUTE XUMHYECKUI OKCIIEPUMEHT C HCIIOJIL30BAHHEM
COBPEMEHHOT0 000py0BaHus, COBMOaas HOPMBI TEXHHKH 0€30I1acHOCTH
(OIK-2);

— CIOCOOHOCTH  MITAHMPOBATL  PaGOTHI  XHMHUECKOI HAIpPaBIEHHOCTH,
oOpabatbiBars  u HHTEPIPCTHPOBATh  MOJYYEHHbIE  pPEe3yNbTATBl ¢
MCIOJIE30BAHUEM TCOPETHICCKUX 3HAHUH W NPAKTUYECKHX HABBIKOB peleHus
MaTeMaTUYECKUX U PU3HYECKUX 3a1ay (OIIK-4);

— CIOCOOHOCTb IPE/ICTABIIATh Pe3ybTATEI MPOMECCUOHATILHON eSTEeNLHOCTH B
YCTHOH W NHCbMEHHOM (OpMe B COOTBETCTBHH C HOPMaMH U MpaBHJIaMHU,
NPUHSATBIMU B IPOMECCHOHATILHOM cOO6IIECTRe (OIIK-6).



— TCOPCTHYECKHE OCHOBHI pa3jienon KOILTOHITHOH XUMHH: TIOBEPXHOCTHEIX SBJICHHUH,
obpazoBanust YCTOHYHUBOCTH AMCIIEPCHBIX  CHCTEM, MexaHH3MOB g
3aKOHOMEpHOCTeH npoweccos, TIPOTEKAIOIIMX B STHX CHCTEMax;
— POJIb KOJJIOUTHON XUMUH B CCTCCTBO3HAHUH, €€ CBA3b C APYrUMH €CTECTBEHHBIMU
HayKamu, SHAYEHHE B )KU3HH COBPEMEHHOIO ob1ecTRa;
— KIacCUQUKALUMIO H CBoficTRa AHCIIEPCHBIX  CHCTEM,  KOJUIOMIHO-XHMHYECK e
OCHOBBI OXpaHbI OKpykKarowmeit cpespr;

yMeTh
— [TAHHPOBATE H OCYIECTBIATE XUMHUECKOe ucenenopanue (OIIK-1);
— HCIOJIB30BATE  KOMIBIOTEPHEIE  TEXHONOIH A 00paGoTkH u  mepenaun
MH(pOpMaLUK u ee HPENCTaBIIEHHS B pa3IMUHBIX dopmax (OITK-2);
— OCYILCCTBIATE  CAMOCTOATENBHBIN  IIOMCK XHMHYECKOH  MHOOpManuu ¢
HUCIOJIb30BAHUEM  PA3THYHBIX HCTOYHHKOR (CIPaBOYHBIX, HayYHBIX Hay4YHO-
OIYIAPHBIX U3NAHMIA, KOMIIbIOTEpHBIX 6a3 HaHHBIX, pecypcos Hureprera) (OIK-
6);

BJIageTs

Pa3pYyIICHUs  NHUCIEPCHBIX  CHCTeM, KHHCTHYECKHX,  DPEONIOTHYECKHX W
SJIEKTPUYECKUX CBONCTB AUCIIEPCHBIX CHCTEM (OIK-4).

4. COIEP)KAHUE JAACIHUITIUHBI
4.1, YyebHo-TeMaTHYecKkmii IJIaH

Koanuecrso gacon 7
r Homep L KOHTAKTHOIl paGoTkl ¢ npenogasaTe/iev
PyGesn paznena, | HammeHoBaHme pasaenia, TeMbl
Tembl Jekunu JlaGoparopubie paGors
1 Knaccugukanus u [IOJTyYeHHE 5 4
JUCTIEPCHBIX CHCTEM
Monexkynsprsie
B3aUMOJEHCTBHS H  0coOBIe 4 12
Pybes 2 CBOMCTBa [IOBEPXHOCTH
1 paszeiia
AJICOPOLIHOHEBIE CTOH H uX
3 BIIMSIHHE Ha CBOHCTBA 4 12
TUCIIEPCHBIX CHCTEM
4 CroifcTBa MHCHIEPCHEIX CHCTEM 8 16
YCTOHUMBOCTE M KoOAryJisiust 4 2
PyGex | . AMCIEPCHBIX CHCTEM
- Komnounno-xumuveckue
6 OCHOBEI OXpaHbl OKPYKAFOIIEH 2 8
CpeIb
Bcero: 24 60




4.2. Coaepixanne JCKUHOHHBIX 3aHATHI]

lomywenne nucnepcusix cucteM. OCHOBHBIE yCII0BHS nomy4YeHus. Mertospr JHCIIEPTHPOBAHH,

CamonpounssonbHoe AHCIIePrHpPOBaHHeE, Konnencanmnonngre MeTozel. Ilentuzanms. Qumerka
MHCIEPCHEIX CHCTEM,

Tema 2, Moaexkyaspupie B3AHMOACHCTBUA W 0cOGbIe CBOWCTBA nNOBepxHoCcTH
pPasneia gas

IMosepxnocts pasnena das. Vaenbnag CBOOOIHAs MOBepXxHOCTHAs SHEPIUs Kak
XapaKTePHCTHKA CHIIOBOTO TIOJS. CBoGonnas mosepxmocTHAs SHEPIHs TOBEPXHOCTH pasjena
}a3; BzaumocBs3b CBOOOIHON mOBepXHOCTHOH PHCPIHH M MOIEKYNAPHBIX B3aumMomeHCTRyi B
KOHICHCHPOBaHHOM (aze. OcHOBL] TCPMOJIMHAMHUKH TOBEPXHOCTHEIX SIBJICHHUI. Kpurnueckas

CMauHBaHHs: KpaeBo yrou, padoTa aaresuu, temnora cMaunBanus. CvmadydBaHHEe peatbHpix
TBEPJBIX MTOBEPXHOCTEI.

THAPO(HIBEHO-0Me0DHIBHOM Oanance.  3aBucuMocTs [IOBEPXHOCTHOIO  HATAXKEHHS OT
KOHICHTpanuyu pactsopa [1AB, ypasuenue [llmmxorckoro. H3orepma MOHOMOJIEKYJIIPHOH
ancopbumu Jlenrmiopa. HBymepHoe cocrosmme BCILECTBA B IOBEPXHOCTHOM CJIOE, Crpoenue
AJICOPOLMOHHEIX  CJI0ER MIOBEPXHOCTHO-aKTHBHBIX  BEIeCTR (ITAB). Becsi Jlenrmiopa.
Onpenenenue MOJICKYJUIPHBIX KOHCTAaHT OpraHmyeckux [IAB. Komnonmgusre [IOBEPXHOCTHO-
aKTHBHBIE BemlecTBa. Mbuta m BMC, croco6ubre 00pasoBBIBATE NHODHILHEIE KOJUIOMTHEIE
cucteMel. Kputnueckas KOHICHTpaUI MUIETI000pa3oBan s (KKM), meTos ee OIIpe/IesICHHUS.
OCHOBEI  TepMoHHAMEKH MHLEI000pasoBatus, posb ruapooOHLIX  B3aUMOelCTRHIL,
OH3HKO-XUMUS MOIOLICTO NEHCTBHS.

Tema 4. CpoiicTBa AHCIIEPCHBIX CHCTEM

MounexyspHo-KuHeTHYeCKIE CROMCTRA HAHUCIICPCHBIX CUCTEM. bpoyHOBCKOe nBHIKeHHe.,
Huddysns u ocmoc B kommounubx pactBopax. CellMMEHTALHS, METOJIBI CeANMEHTALHONHOLO
ananu3a. OnTuyeckHe CBONHCTBA KOJUIOMIHBIX pacTBOpOB. PaccenBanme u mormomenue csera
HHCUCPCHBIMU cHcTeMamu. Tlomspusans ceera, auarpamMmel Mu. 3akon Panes. Dnextprueckue
CBOMCTBA JIHCHEPCHBIX CHCTEM. OOpasoBanre W cTpoeHHe ABOHHOIO SMEKTPUYECKOrO CIIOS.
Teopun crpoenns JIDC. ONEKTPOIIOBEPXHOCTHBIE  SBNCHHS B JUCTIEPCHBIX  CHCTEMAX:
NEKTPO(OPE3, IIEKTPOOCMOC, MOTEHIHAI TCUCHMS, [OTCHUHaN oceaanus. CTpyKTypHO-
MEXAHHHCCKHE CBOHCTBA MHCHEPCHBIX CHCTEM. (OCHOBL] (QU3HKO-XUMHYIECKOH MeXaHHKH.
Croco0b! OMHCaHHS MEXAHHYECKHX CBOHCTE JMCTICPCHBIX CHCTEM. THIbI THCIIEPCHBIX CTPYKTYD.
Peonorudeckue cpoiictsa AUCIIEPCHBIX CHCTEM, ypaBHeHwue [1IBenona. Tukcorporusle cBoiicTra
Koary/IAMHOHHLIX CTPYKTYp. [Iponeces nedopmaru u Pa3pyUIeHHs TBEPABIX TEJL.

Tema S, Yeroitunsocrs u KOAry/isiuust AUCHEPCHBLIX CHCTEM
Bugsr  yeroitunsocru HUCHEPCHBIX  cHCTeM. KuHetuka koarynsuum THOohOOHBIX
AUCIIEPCHBIX CHCTEM. ArpEraTHBHAS U CeUMEHTALHOHHAS YCTOMYMBOCT. PackimHHBaroIiee
AaBieHne 10 [lepsruny. @akTopsl arperaTusHOM YCTOHYHBOCTH JIHODOOHBIX JHCIIEPCHBIX
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cucteM. Koarymamus sonei SJICKTPOIIMTAMH, TIPaBHIIO Ulynene-Tapm. Kuneruka OBICTpO 1
MCIVICHHOH Koarynanmn. OCHORBLI Teopun JUIQO. Tpuunns Koarymsumu. OcHOBBI Teopuu
ﬂepﬂrHHa—HaHﬂay-CDepBeH-OBepfieKa. Jnoduishee u MHO(OOHBIE jcHepCHble CHCTEMEI, UX
CBOHCTBA M IIPHMeHeHHe; YCTOHYHBOCTE JIUCIIEPCHBIX CHCTEM. Koarymsms someii i CyCIIEH3HIH

B TEXHOJNOIHYECKHX nponeccax wu IIpupoJIE; HCIIOTB30BAHHE B Iporeccax BOJOOYHCTKH.
KOHJ’[OHHHO-XHMHT{ECKHB OCHOBBI OXpaHbI IIPHPOIEL.

Tema 6. Kosnonyuo-xumuveckue OCHOBBI OXPaHbI OKPYKAIO LI e cpeasl

CrocoGbl ouneTkn THAPOCHEPEI OT KOJLIOHIHDBIX sarpsasHeHuit, IIAB u TokcHungix
PacTBOpeHHBIX BemecTB. OyncTka runpocdeps! (koarymsimus, (roxyarms, buneTpoBanue u
YIeTpaguibTpans, HeHTpuyrHpoBanue). Ouucrka BoIel or IIAB (mennas cernaparusi,
ancopOLus, HOHHBLY o0MeH, BBegeHue 3apOMbIIeH  KpHCTAIM3AIMHY, COJOOMITH3AIHS ).

Crocobel ouncTin arMochepr! (punbrpanus, BBCIICHHE 3apo/ibllel HOBOH (haspl, HOHH3AIIHS,
OTCTauBaHHe).

4.3. JIaGopato

PHbIC 3aHITHH

Homep
pasaena,
TeMbl

Hopmarur
BpeMeHH,

Haumenosanne

FE———; HauvenoBanue JabopaTopHoii paGoTe
H

Knaccudukanms u
NOITy4YeHHe
JUCIIEPCHBIX CHCTEM

Iony4yenue AHCIEPCHBIX CHCTeM (110)

Ancopbius Ha rpanune «PacTBOD — BO3IYX»
(J10)
AZcopOIHs Ha O IBHIKHBIX TpaHHLax pazjiena

Mouexyspusie
B3aHMOIEHCTRUS 1

0cobble cBOlicTRA (has (pemenne 3amay)

IIOBEPXHOCTH pasfena | SIBieHms KaITHJITIIPHOCTH M CMaYlBaHH 4
(petuenue 3amay)

3 AjncopOrus Ha rpasume «pacTBOD — TBepIOE 4 |

Te10» (JI0)
Onpenenenue kpuTHyeckol KoHIEHTpaLHY 4

Ancopbumonssie cion i P P
MHLEIT000pa3oBanust (16)

U X BIIHSIHHE Ha 5

CBOMCTBA JHUCIIEPCHBIX TeOpHH aﬂCOpGHHH H UX IIpaKTHYEeCKoE
IPHIIOKEHHE (pEeLIeHNne 3a1a4)
PyGexuslit KonTpoms Nel 2

4 Xpomarorpadus (16) 2

CelHMeHTalMON NI aHAIH3 cycneHsun (Jid) 4
CeolicTra nucnepensrx | Olpenenenue Bs3kocTu o 4
CHCTEM C1a00CTPYKTYPHPOBAHHBIX KHIKOCTEH (116)

CaoiicTBa iUCIIepCHBIX cucTeM (pelueHne )

3a1a4)

CBoliCTBA BEICOKOMOJICKYJISIPHEIX BelrecTs (116) | 4

S YCToHuHBOCTE 1 Koarynsus mucnepensix cucrem (16) -
KOALy L YCTOHIMBOCTB H KOATYJISIES THCIEPCHBIX 4
JUCIIEPCHBIX CHCTEM CHCTEM (peleHne 3a71a)

6 Komnnouamo- Bribop Haubosee s¢exrusroro koarysuta
XUMHYECKUE OCHOBBI (M3 TIpeUI0KEHHBIX TPEX: XIIOPHIA JKelle3a 4
OXpaHbl okpyzkarommed | (III), cynbdara amoMuHNs, TAAPOKCOXIOpHIA
Cpensl amoMUHHUS ['XA) 1 BeIGOp ONTHMAIBHON 10351

7



KOarysisHra s ogucr
ToGoun) Bosr (116)
Oxpana OKPYKAIOWIEH cpe/ibl, paspycHire
TEXHOr€HHBIX THAPO30ICH U aspo3oJieit
(3amuTa JOKJIAN0B | IPE3CHTaIHI )

KH PUPO/IHOI (pexa

PyGexnprit KOHTpOas No2

5- METOAMMECKHE YKA3SAHUS 18] OBYYAOUIUXCS
110 OCBOEHHMIO JUCHUILINEL]

Ilpenonaarenem 3aIUIAHUPOBAHO MCIIONb30BaHME [IPH YTEHHUH JeKnui
TEXHONOrnU yuebHol auckyccum, [osTomy PEKOMeHIyeTCst ukcupoBate s
ceOsl HHTepecHBIE MOMEHTE] ¢ LCJIBIO MX aKTHBHOIO 0GCYKIeHHs Ha JHUCKYCCHHU B
KOHIIE NIeKI[1H.

nexuni. Pekomengyercs TIOATOTOBUTL BONPOCHI 110 HESCHBIM MOMEHTaM H
O0CYIUTE HX C IpenogaBaTeenm B Havaute 1abopatopHoi paGoTe!.

Ipenonasarenem 3aITIAaHUPOBAHO PHMEHEHHE Ha nab0PaTOPHBIX 3aHATHSX
TEXHOJIOTHH Pa3BUBAIOLIErO OOYYeHHsI, KOIUIEKTHBHOTO B3aHUMOJICHCTBHS, pasbopa
KOHKPETHBIX cuTyauui. Tlostomy TIPHUBETCTBYETCS IPYNIIOBON METO/ BBITONHEHHS
nabopaTopHBIX PaboT, 3amuTH OTHETOB, a TaKXKe B3aMMOOIIEHKA U o0cysKIeHue
PE3YJIbTATOB BBINOIHEHHS TaGOPATOPHBIX paboT.

Pan  zamsarwmii NPEYyCMAaTPUBAIOT ~ pEIICHHE  PACUETHLIX 3azad.
ITpusercTByetcs paGora B KOMaH/le, COBMECTHAs! esITebHOCTE, HAlpaB/eHHas Ha
pemeHre  olueH mocTaBieHHOM 3allavd, MEXAUCLUMUITHHAPHOE o0yuenmue,
[I0ApasyMeBarollee WCIIONIb30BAHHE 3HAHUN U3 PasHeIX 00nacTel, rpynmupyembix
1 KOHLICHTPHPYEMBIX B KOHTEKCTE KOHKPETHO peliaeMoii 3aa4u.

CTynentaMm mpennaraercs MmoIroToBka NOKJIaloB M TMpe3eHTaluil 1o
OTIEIBbHBIM TEMaM Kypca.

JUI TekyImero KoHTpoNs ycmeBaeMocTH IPETIo/IaBaTeieM HUCIOb3yeTcs
OanbHO-pelTHHTOBast crcTeMa KOHTPOJIST M OLEHKH aKaJeMHYECKOH aKTUBHOCTH.
[losromy HacrosTensHo PCKOMEHIyeTCsl TIATENbHO MpopabaThiBaTL MaTepHa
AUCLATUIMHEL TIDH  CAMOCTOSTENBHOM pabGoTe, y4acTBOBATH BO Beex dopmax
OOCYXX/IEHUS M B3aMMOJIEHCTBHSA, Kak Ha JICKUHsIX, TaK M Ha 1abopaTOpHAIX
3aHATHAX B LENSX Jy4IIero OCBOGHHs MaTepHala u MOJIY4€HHs BBICOKOH OLIEHKH
[10 pe3ysibTaTaM OCBOEHHMSI JUCLIMIT/IMHEL.

Brlmosnsenre camoctosiTensHOMN paboThI MopasyMeBaeT CamMOCTOSTENBHOE
M3YHCHHE pa3sieNoB IUCLMILIMHEL, MIOATOTOBKY K J71abOpaToOpHbIM paboTtam,
IIOATOTOBKY K PYOEXKHBIM KOHTPOJISM, [IOATOTOBKY K 9K3aMeHY.
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Pexomenayembprii PEXHM caMoOCTOATeNbHOI] pabdoTel

Pexome}myeman
TPYNOEeMKOCTh, akaj. yac,

Haunmenosanue BH/Ia caMocToATeILHOI] padorsl

HoaroroBka k 1200paTOPHBIM 3aHTTHSM
(o 0,4 yaca na KaXoe 3aHaTHe)

Iloaroropka k PYOEKHBIM KOHTpOISIM
(110 1 "acy na kaxprif pybex)

Ioaroroska K IK3aMeHy

6. COH/{ OUEHOYHBIX CPEICTR
AT ATTECTAIIMH 1O JUCHUATLIRHE

6.1. [Tepeyenn OLICHOYHBIX CpecTB
1. Baﬂano-peﬁTHHFOBaﬂ CUCTEMa KOHTpOJIA W OLCHKH aKaJleMUYecKo
AKTHBHOCTH CTyieHTOB B KT'V.
2. OT4eTsl cTyaenTOB Mo MabopaTopHEIM paboTam,
3. bauk 3ananuii k PYOEKHBIM KOHTpOISIM No 1, Ne 2.
4. IlpumepHBIe TeMs NOKJIa0B.
. 5. Bormpocsr 5K3aMeHy.

6.2. Cucrema OasuIbHO-peliTHHTOBOI OLEHKH
T e S ,_Pﬁ_ﬁ‘lT_PLS.TYB‘EH_TQE [0 AucUMIInEE
- Ne | Haumenosanme |

Conepxanne

|

I = T _|
Pacnipenenenne | Pacnipenesnenne 65“1)10]3,,_ S
I ‘Gamion 3a-BHﬂ YP | Mocewe leIHOJ!— TPeme- IHOEFO— | Pyfesx- PyBex- | Dksamen |
(CEMECTPEL 110 | ‘ine JIK | Henne u mme |TOBKA | HbIif  HbIH ‘
| BUaM yuebHOI] | wJIB sammra | sagau | OKMa- | KOHTpOIL | KOHTpOIL | |
i 'paGotsl, cpoku | JIB | 0B, | Nel Ne2
| claud  y4eGHO | | | | mpeser- | | .
| ‘ TalHi \
| 'paboTe! et %_‘%_ 44_ T —
| | |
! CBEeJICHHH ast ' |
! . | OIIEHKA | R
| |CTYACHTOB  Ha OUfHka | | ST o e DN O
‘ nepsom Ilpume |JIKO,5*% 3*10 (3%5 |3*1 ‘Ha 8 Ha 16
'yuebuHom gaHms 2 'Beero: |Bceero \Beero: | maGopar tabopar
3aHATHH) , |JIB0,5* 30 ' 3 OpPHOM | OpHOM
| 16 15
. ‘Bcero: | | | | |
|14 ' fL#_. S D Y
N 7;_Iipﬁ;epﬂn 160 1 Menee GatoB — HEYIOBICTBOPUTENBHO (HE 3a4TEHO); |
' nepepacyeta 61....73 — YIIOBNETBOPHTE IbHO |
| Ganos B174....90 — xopomo |
 TPAHUHOHHYO 191....100 — omymuno
| | oLieHKy o
‘ ‘WTOram paboThl B
. |cemecTpe "
| ' 3K3aMeHa




— B e T _

mepkm Hist nomycka x IK3AMCHY CTYIEHT J0IDKeH HaOpare 1o HToraM)
) Aolrycka K Tekywiero u py6exnoro KOHTpons He Menee 50 Gamios HOJGKEH |
| ’”POMGH‘YTO“HOH ’BBIHOJIHHTB naboparopubie paboTsr, |

| y
| {aTTeCTa””“’ s monydenns sksamenanmonmoi OLUCHKH «YIOBIETBOPHTEIBHO) |{
BO3MOYKHOCTH
“aBTOMATHYECKH» CTYIEHTY HeoGXoMm Opats
’ S——— p/i AHMO  HaOpaTh 3a cemectp 68

Oasos. §]
3 |aBTOMaTHYeCcKOrO / aimos. Cryneuty, HAOpaBIIeMy mMuHHMYM 68 Gasmos, MOTYT GHTB/
[ /3aqua ’ﬂoﬁaBneHm JOIIOIHHUTE ILHbIe (60HyCHE.Ie) Oamel 3a aKTHBHOCTBL Ha

’ ’(BI{BaMeHaLIPIOH- KOHCYJIbTalUAX, aKTHBHOE y4acTHe B HAyYHOH U MEeTO/IHYeCKOl] pabore,
’ HOM OUEeHKH) no| OPHTHHAIBHOCTE UPHHATBIX  pemieHHii B Xoge BBIITOJTHEHHS

/ JHCUMIITHHE, 71abopaTopHbIx pabor, 3a YHaCTHE B 3HAYMMBIX YYeOHEIX 1 BHCY4eOHBIX |
’ BO3MOIKHOCTB MEPONPUSTHAX Kadepsl U BHICTAB/IEHA 34 9K3aMCH «aBTOMATHYECKH) |
’0H€HKa «XOPOIIO» HITH «OTIIHYHO. |‘

’ MOMyYeHus
B0oHyCHBIX Ganos |
r.A__”Y__

| D@opmbl W BHIb| B CIIyHae €ClM K IPOMEkKyTOUHOI arrecranuy HabpaHa cymma MeHee |
I‘Y‘WGHOﬁ Pa50TB!]50 Oamios, CTYICHTY HEOOXOMHMO Habpark HeJocTamlee KOJIHYECTRO |
| | A1 (6annoB 3a cuer BemomHeHHSy AOIOIHHTENBHBIX 3a/aHUH, /10 KOHIa
| CHCTCEARIMH. | e o (3auetHolf) memenm cemectpa, Ilpu srom HEOBX0/ 1Mo |
| u(EiOCCT::OBHs;;I;: | Ipopaborats Matepran Beex HpOHuyLHE:HHbIX nabopaTopHBIX paGor,
| oByueHus) ‘i(DOpMBI AOTOTHATCNBHBIX 3aIaHu (Ha3HAYAOTCS npenuoaaBaTeneM):

ctymentos  pag  KOHCHEKTHPOBaHKE MaTepuana MPONYMICHHBIX JTekuutt (1-2 6amna); N
mosyverms - BBUIOIHEHHE M 3alIMTA MPOMYIIEHHEX naboparopueIx pabor (2-3
4 |HenmocTaromMX ‘|6anna) (lpy  HeBO3MOKHOCTH AOTIOTHATENEHOTO  IPOBENEHMS |
| ‘Oannos B KouuelnaﬁopaTopHoﬁ paboTel  mpenomasaresns YCTaHaBIIMBaeT  hopmy
|cemecTpa AOTIONHUTENBHOIO 3a/JAHKS 110 TeMaTHKe IpOITymeHHoH 1adoparoproit
.‘ | paboThI CaMOCTOATENIBHO) — 110 8 6awoB;

| - PyGex 1 (3 6amna), pyGes 2 (3 Gamra):

| . - NOAroTOBKA AOKIana 1 pe3eHTanun — 3 Gayuia, |
JluKBUAIMA  akajeMuyeckux 3aI0JUKCHHOCTEH, BO3HMKIIUX 1/13-3&!
| 'PasHOCTH B y4eOHBIX miaHax mpu [ICPEBO/IE HJIH BOCCTAHOBIICHHH,
TPOBOIHTCS IyTEM BBIIOIHEHHS JONONTHATEIBHEIX 3a/lanui, opma H |

00BeM KOTOpbIX OInperelsaeTcs HIPEno/iaBareiiem.

6.3. [Ipoueaypa ouenuBanus Pe3yJIbTATOB OCBOCHHN JHCUHILIHHBI

ITepen mpopemennem KaXIoro pybexHOro KoHTpos NIperoiaBaTess
IPOPabaThiBAET CO CTYAEHTAMH OCHOBLO]] MaTepHall COOTBETCTBYIOLINX Pa3/eioB
AUCHMIUIAHBI B JOpMe KpaTKoi JACKUMHU-UCKyccuu. [lepBBlit py6GesxHbIi KOHTpPOJIb
NPOBOAUTCA B (POPME YCTHOTrO KOJUIOKBMYMa WM MHCbMEHHOTO TECTHPOBAHHS.
H7st IoAroTOBKH K OTBETY Ha ABa BOIIpOCa CTyACHTY MPENOCTABIAETCS HE MeHee
40 muHyT. Ha BBImOSHEHHe TecTa (15 Bompocos) orBomurcs He Menee 2
aKaleMUeCKHX 9acoB. BTopol pyGesxHeIi KOHTpOIL II0Apa3yMeBaeT pelleHue 8
pacy€THO-rpaduYecKux 3a1ay B TeyeHue 2 aKageMu4ecKuX JacoB. [Ipenogasare;n
OLCHHBAET B Oamiax pesymbTaThl pabGoThl KaxIoro CTY€HTa W 3aHOCHT B
BCIOMOCTE y4eTa TeKylleH ycIeBaeMOCTH.

Ha sx3amene cTymeHT B TH4HOM Oecene ¢ mperonasatenreM oTBeyaeT Ha ABa
BOTIpOCa U3 MPEIIOKEHHOrO NepevHs M pemiaeT PacHeTHYI0 MM pacuéTHO-
rpadudeckyro sanady. Ilpu orsete Ha K&XKIBIH BOMIPOC CTYAEHT moniydaeT no 10
Oamios, B cymme 1o 30 6amios. Bpewms, otBoaumoe CTY[ICHTY Ha MOJArOTOBKY K
OTBETY, COCTABIAET | acTpOHOMHMYECKHIT Yac.
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Pesynerars TEKYIIEro KOHTPOJS yCMEeBAEMOCTH 1 9K3aMeHa 3aHocsTCH
IpernojaBsaTejieM B OK3aMCHALMOHHYIO  BEJOMOCTS, KOTOpass chaercs B
OPTaHH3aLMOHHBII 0TI HHCTUTYTA B feHD 9K3aMCHA, a TaKKe BBICTABIISIOTCS B
3a4CTHYIO KHHXKY CTYJIeHTA.

6.4. IIpameps! ouenoYHBIX CPE/ACTB 151 PyOeKHBIX KOHTpO.IeH 1
3K3aMeHa

ITpumep recroBoro 3amanusg A pyGemRHOro KoHTpoIst 1

1. Ecmn pasmep wactur OIIHOH U3 (a3 B reTeporenno CHCTCME IIEXUT B HHTEepBase 107 — 107
M, TO laHHAas CHCTEeMa SBJISeTCs:

a) TOHKOIHCIIePCHOA; 0) rpyboamcnepeHoit:

B) CPE/IHE JHCIIEPCHOI; I') KOJUIOHTHOM,

2. YnemsHas nosepxmocTs TBCPAOTO TEJa He 3aBHCHT OT:
a) MacChl BEIecTRa; 6) popmer yacTHuis;
B) pa3Mepa JacTuir; T) IPHPOIBI BELECTRA.

3. Komnounueri PacTBOp MblIa B BoZe o0pasyercs B pesyibrare:
a) CaMOTIPOM3BOIBLHOrO AUCTICPIHpOBaHus; ) pu3HYecKoi KOHJICHCAIIHH;
B) NENTU3ALKH; T') XHMUYECKOH KOH/ICHCALIHH.

4. Cycnensus ssisercs JAHUCIIEPCHOM CUCTEMOI THIIa:
a) T/K; 0) ®/xK; B) T/T; r) x/T.

5. Kommouansie PACTBOPBI OTJIHYAIOTCS OT HCTHHHBIX:
) MEHBIIHMH pasMepamMy 4acTHi; B) OOJBIIMME pasMepamu YaCTHII;
0) npupomoii YaCTHIT; I') pasimuanol Gopmoit qacTuiy,

6. Bsskocts cucremsl ¢ KOaryJsIUHOHHON CTPYKTYpOii ¢ YBeuueH HeM HallpsDKEHUS CJBUTA;
a) ocraercs [IOCTOSTHHOH;

0) cHauana YBCIIHYUBACTCS, 3aTEM OCTAETCS HNOCTOSHHOI;

B) CHauaya YMCHBIIACTCS, 3aTEM OCTAETCS HOCTOSHHOIA;

') CHayaja He H3MCHAETCSL, 3aT€M YMEHDILAeTCs!,

7. Koadpdunument muddy3un yactur B AHUCIIEPCHBIX CHCTEMAX 33BHCHT:

a) OT pasMepoB YaCTHIL, 6) BHEIIHMX COTPACEHUH;

B) NIPHPOJIBI YACTHIL: I') KOHIEHTpALH K (azsl.

8. B xosmwtongHom PAacTBOpe, MONYYCHHOM IIPH B3aHMOIEHCTBHY H30BITKA Cymb(aTa Kamms ¢
pacTBopoM xnopuna Gapusi, HOTCHIHATIONPEIEISIOIIMMH HOHAMH SBJISIOTCS:
) HOHBI KaJTHs; 0) HoHBI Gapusi; B) XJIOPH/I-HOHEI; I) cy/ibhaT-HOHBL.

9. Us HEePEYHC/ICHHBIX BCLIECTB MAKCHUMAIBHOL [HOBEPXHOCTHON aKTHBHOCTBIO OﬁﬂaﬂaeTi
a) CzHSOH 6) C@ng,OH B) C5H13COOH F) C17H35COONa

10. B BoHOM pacTBOpe BELIECTBO, MTOBEPXHOCTHOE HATKEHHE KOTOPOIo OoubIe, YeMm y BoIbL
ITPEHMYINECTBEHHO HAXOMUTCS

a) Ha JHe cocya; 0) y cTeHOK cocyjia;

B) BO BCeM 00beMe pacTBopa; I') Ha IOBEPXHOCTH PacTBOPA.

11. Makcumansuas aaresus U TEIUIOTa CMaYMBaHMs HAOMIONAeTCs [IPH KOHTAKTe:
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a) rupopUIbHOM TIOBEPXHOCTH € IOIAPHO JKHJIKOCTEIO;
0) oneo¢pubHOlM ITOBEPXHOCTH ¢ HETIOISIPHOH HKHIKOCTEIO,
B) THAPOQHIBHOMN TIOBEPXHOCTH ¢ HENOIAPHOIH KUIKOCTBIO;
r) 0JIe0(UIBHOI IIOBEPXHOCTH ¢ IOJISIPHOH KHIKOCTEIO,

12. 3oms AgBr monyuen PCaKLMEH JBOHHOTO 0GMena: 16MyT 0,005M pacrsopa AgNO;3 u 40ma
0,0025M pactBopa KBr. Kakoii mus JIEKTPOTMTOR  Oyaer oOmanars MaKCHMaIbLHOH
KOaryliMpyrome cioco6HOCTb 10 OTHOIICHHO Kk IIOJIYYEHHOMY 30JI0:

a) Na3;PO, 6) Al5(SOy); B) Ba(NOs), r) CaCl,.

13. B xomnonnaom PacTBope, IOJy4YeHHOM IIPH B3aHMOICHCTEHY HOIH/A KallHs ¢ U36BITKOM
HUTpata cepebdpa HOTeHIHAIONpeRe I OmIM HOHOM SIBJISIETCS:

+1 " e +
a)K'; 0) NOs; B)J; r)Ag’.

15. Onpemennte Bssxocts BOJHOH cycmeHsuu mpu 293 K. ecmm KOHIIEHTPALUsI YacTHI|
AHCHEPCHOH CHCTEMEI COCTABIgET 5% oT 00beMa JTHCIIEPCHON CHCTEME] (CUMTaTh, YTO YaCTHIE!
HMEIOT Chepuyeckyio dopmy, a BsI3KOCTE BOJIBT paBHa 1,005*%10 Iac):

a) 2,18%107 IMac 6) 3,62*107 ITa¢c B) 1,13*10 Mac r) 1,83*107 ITac.

Bonpocer k KOJLIOKBHYMY [/1s pyGeskHOoTro KouTpoan 1
L Teopus GpoyHosckoro nsmskenus ODifHiTelina — CmoiyxoBckoro. OKCepUMeHTATbHAS [IpoBEpKa
TEOPHH.
2. Auddysus B kommonaubx cucremax. YpaBHeHue Diinwreiina.
OcMmotuueckne  sBienns s KOJVIOMIHBIX  CHCTeMaX, HX o0coGeHHOCTH. Pop ocMmoca B
Guonoruueckux nporeccax.

4. Cenumenranus g AMCTIEPCHBIX cucTeMax. YpasHetue Onena,

3. Ce,L'LHMeHTaLlHOHHO-,IlH(b@)ySHOHHOC PaBHOBecHe. VYpapHeHue [Teppena-bonbumana. Bpems
YCTAHOBJIEHHMS PABHOBECHS.

6. CenMMeHTAUHOHHBI  anasus CYCHEH3MH 1 smymbeuil.  [IphMenenne UeHTpUpyru |
YABTPALEHTPH(YTH.

Paccesnue n nonspusaums ceera KOMIOHAHBIX chcTemax. 3akoH Panes u yciosms ero

[IPUMEHHUMOCTH,

8. lornomenue cpeta 30mamu. IIpumenenne 3akona Jlambepra—Bopa k MyTHBIM cpenaM. Okpacka
KOJUIOHIHBIX cHeTeM. OKpalleHHbIe KOO IbI B IPHPOLIE H TEXHHKE.

0. OnTHyecKkre METOIBI HeCTeI0BaHMS JUCHIEPCHLIX CHCTEM,

10. Teopuu ctpoenus apoiinoro SJICKTPUHYECKOr'O CJ10A Ha IpaHuLie paszena das.

11. Biusnne  pasnuunbix (GakTopor  Ha  p3era-morenuman (TeMnepatypa,  KoHUeHTpaLs,
S/1IeKTponKTEI). [lepesapsaka nosepxHocTy. Hsoonexrpuyeckoe cocrosnue,

12. ONEKTPOKMHETHYECKHE  SBJICHMSL, VYpaBHeHue lenbmronsua—Cmonyxosckoro. OcoGennocTu
SJIEKTPHUYECKHX CBOHCTB [OBEPXHOCTH B TOHKOIOPUCTEIX CHCTEMAX.

13. [IpakTuueckoe npusoxenue QNMEKTPOKUHETHUCCKHX SBJIEHHIA,

14. Bunei YCTOHYUBOCTH JMHCTIEPCHBIX cucTeM (TepMoaHHaMHYecKas, arperaTuBHasi,
CeIMMEHTALHOHHA ).

15, PacknunuBaiowiee nasnenue mno Hepsaruny. Monekynspuas u SJIEKTPOCTATHYECKAs! COCTABJIAIONINHE
PACKIIHHUBAKOIIET O JABACHHS.

16. Tepmoaunamuueckue u kuHeTHYECKHE (axropui yeroltunrocTy AMCIIEPCHBIX CHCTEM.

17 Teopus ycroitunsoctu JIJIOO. MoTeHumansnsie KPHBEIE,

18. Kuneruka Gbictpoii n Meaiernoi KOaryiauum,

19. Hpaeuno  Ulyapue-I° apaH. 30HBl  YCTOHYMBOCTH [IpH  1epesapaike KOMTOMOHBIX UYaCTHILL

l'erepokoarynaums  (szaummas KOary/uilms, — anarynauus).  Koarynauus —cMechio  3/1eKTposuTOB.
Dnokynsims 3071ei] TNOTHAJIEKTPOSTHTAMH,
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20. Yeroituusoety u KOary isiums zojiefi u CYCIICH3MH B TexHOMOruueckux fpoueccax, B npupone,
HCII0JIb30BaHKe B mpoleccax BOJOOYHCTKHY,

Ipumep 3ananus s py0eskHOoro KOHTpoJs 2

. Onmuire Bee BO3MOJKHBIE CIIOCOGLT MOTYHeHHA 3018 rHapokcuna ATIOMHHHA. [l XuMuyeckix
Cnocobop monyyenus COCTABBTE YpaBHEHMS peakiymii, Kaxkoii 3nak 3apAna MOTYT HMeTh YacTHLE! 3045
Al(OH);? Cocrappre hopMyTBI MULIELL.

2, E[o2 H30TepMe ajncopbimm asors OTIpENIENINTe yaernbHyo TIOBEPXHOCTE ancopbenTa (T=77 K, o4(N,) =

16,2 A%):
p/ps 0,04 0,09 0,16 0,20 0,30
a, MOJIB/T 2,20 2,62 2,94 3,11 3,58.

3. Ha xakyio BLICOTY noAHHMaeTcs Boaa MEKIY NBYMS BePTHKATLHBIMK CTEKIIAHHBIMHU TLIACTHHKAMM,
YaCTHYHO B Hee TIOTPYKEHHBIMH, €CITH paccTosHHe Mexcny Humu 0,1 mm, a [IOBEPXHOCTHOE HaTskeHMe
Boael 0,073 u/m?

4. Paccumraiite BPEM: OCelaHus B BOge yacTuir necka (P=2, 65 r/em®) ¢ panuycom 107 m ¢ BricoTsI 10
cM. Baskoerts ANCTIEPCHOHHOIH cpenpt 107 [Tae.

5. Belumcaure CKOPOCTE anekTpodhopesa yacTuy [JTMHBL,  €Cili 9/1eKTPOKMHEe THYeCK 1l HOTEHI AN
HacTun 48,8 mB; pasnocts MOTCHUHAIIOB MeXIy dlekTpotamu 22() B; paccrognue MEXIY HHUMH 44 cm;
BA3koCTe cpenst 0,001 MMac; AUSJICKTPHYESCKAS IPOHUUAEMOCTE cpelbi 81.

- K 100 r 0,03%-noro PacTBOpa XJIopHaa HaTpus A0Gasumm 250 mn 0,001 M pacTBopa HuTpara
cepedpa. Cocrasere (opmyity MuLenTHI TIOJTYI€HHOI'O 300151 B PacnofokKUTe CIICAYIOLUNE 31€KTPOIHTLI B
LOPAAKE YBeIHYEHUs WX Koarympytowett cnocoGuocty 110 OTHOLICHHIO K JaHHOMY 3071}0: KBr,
Ba(N03)2, KzCI’O4, MgSO:;, AIC]3
7. Bbluucnure PacCTosHue, npu cOmpkeHuH Ha KOTOpO€ 4acTHLibi 00beAHHSIOTCH B arperar, eciu
KO3 puLHeHT AUPdy3un  yacTuy THApo3ons  somora 4,1510"2 MY u ObicTpas  koarynauus
XapaKkTePU3yeTCs ClIey OIMMH NAHHBIMY:

BpeMms, ¢ 0 30 60 120
vio", ot 202 147 108 825
8. B Tpu konGsl Hammm no 50 M1 3058 FUAapokeria senesa (1), Yto6el ebispaTy KOAryJIsiLuio 3071,
noTpeboBanock 106aBUTE B HOEpByrO K0JIOY 5.3 M | M pactsopa KCI, Bo Bropyio — 31,5 mn 0,01 M
pacTeopa Na,SO,, TpeTero — 18,7 ma 0,001 M pactBopa NasPO,. Briuuciure [TOPOrH KOAryJIsAHH
SNEKTPOJIMTOB, ONPE/IeHTE 3HAK 3apsiia YacTHLL M COOTHOLLEH e KOAry/TMPYIOLIHX CMOCOOHOCTEH HOHOB,

Cuucok Bonpocos x IK3aMeHy

I. Onpenenennie, ocuopHbIe 3alla4M W HampaBJieHUS Pa3BUTHs KOJUIOMAHOH XuMHKM. 3Hauenue
[OBEPXHOCTHBIX SIBJICHWH B AUCTIEpCHBIX  cucTeMax. Kpartkwuii HCTOpHYECKHA 0030p pasBuTHS
KOJIIOHAHOH XUMHU. 3HAY€HHE KOILTOMIHON XUniii st GHOJIOTHH, [eONIOrHH, MEAUIIHHB U ApYTux
obnacteii Hayku, TeXHHKH 1 CeJIbCKOIo X03gicTRa.

2. Knaccudukargm AMCIIEPCHBIX CHCTeM. CXOACTBO W pasinvue MEMKIY JIMCTIEPCHBIMH CHCTeMaMH U
pacTBopamu BMC.

3. TIpanuua pasgena }as, ee cunosoe none. Ocuosml TCPMOZIMHAMHKH MOBEPXHOCTHBIX SBJICHMUI.
Tepmonunamueckue ynrimu MOBEPXHOCTHOIO CJI04.

4. Kpuruueckas touka no MeHneneeBy. Mexdasiioe HATAKEHKE, npaBuno AHToHoBa. CBo6onHas
TMOBEPXHOCTHAS 3HEPIUA TBEPABIX Tell, CrELH(iika nposinenid. Onpenenenyse MoOBEPXHOCTHOrO
HAT:AKCHHUA HA MOJABIKHBIX TpaHHUAX pasjeia (as. DkcnepumeHTansHOEe W TEOpeTHYeCcKoe
OMPC/IE/ICHUE [TOBEPXHOCTHOH SHEPTUM TBEP/BIX Tell,

5. Slnenue cmaunBanus. Tepmommuamueckue yenoens emaunsanis u pactekanus. KomnuecTseHubie
XapaKTepUCTHKH CMAaYUBaHHs: KpaeBoit yrou, paGora aaresun, Ternora cMauuBanus. M3buparenshoe
CMaqHBaHue, THODUIbHbIE U THODOGHbIE TOBEP:HOCTH.

6. CMauuBanWe peanbHBIX TBEpIBIX NMOBepXHOCTEH. IMcTepesue cvayuBanus (BrusHHE XHMUYECKHX
HCOHOPOAHOCTEH,  MuKpopembeda). Ponp KamW/UIAPHBIX  ABJICHMH ©W  cMa4ydBanus B
[POMBILINEHHOCTH H arpOTeXHHKE.,

7. Kamunnspuoe pnasnenue. 3akon Jlamnaca 34BHCUMOCTD  JIABIEHHS  HACKILLEHHOTO napa u
PACTBOPHMOCTH OT KPHBH3HBI MOBEPXHOCTH pasieia COCYIECTBYIOIMMX (a3. 3akoH Tomconau-
Kenbeuna.  Camonpoussonbmmie TPOLECCEl  H3OTEPMHYECKOH MEPeroHKH wu KalHIApHOLT

KOHIEHCALMH.

.._.
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10.

11

12,

13.

14.

16.

17.

19.
20.

21,

22,

26.

Ancopbims kak CaMOTIPOM3BOJIBHOE CryIEHHE Ha I'PaHHLC pasjena KOMIOHEHTOB, MOHMKAIOLITHX
MOBEPXHOCTHOE HATANKEHUe, Azicop6unonnoe Ypashenwe I'nG6ea. IMoeepxmocTHas AKTHBHOCTE,
HlosepxHocTho-akTHBHbIE 1 IIOBEPXHOCTHO-HHAKTHBHEIE  BellecTBa Ha PasHbIX  Mesxha3HbIx
Fpannnax. TIlpauino  ypaBauBaHms fNondApHocTel  Pebunpepa. Knaccupukaums T1AB 1o
MOJIEKYJIIPHOMY CTPOEHUIO 1 MEXaHu3My neictsus. [pencrasienus o THAPOQHIBHO-0MEOd HIBHOM
Banance moneky [TAB.

3aBHCHMOCTB [IOBEPXHOCTHOIO HATSIKEHMS  OT KOHLCHTpaluK pacTBopa [IAB, YpaBHeHHe
HInmkosekoro. Cassp ypaBHenu# Jlenrmiopa u HInmkosckoro. ALCOpOLHOHHAS aKTHRHOCTS,
Pabora ancopGuun. Teopernueckoe o6ochopanue 1 pasuna Jliokio-Tpay6e.

HBymepHoe cocrosaue BCLIECTBA B ancopbuuonHoM cioe. Crop MajiopacTBopuMeIX [TAB na
[IOBEPXHOCTH Bojbl. Beck Jlenrmropa. Heymeproe naenenue. YpaBHeHue ABYMEPHOIO COCTOSHMS
Beluectsa. CTpoeHHe aacopOLUHOHHbIX C/IOCB; Onpe/ieNiente MONEKYNAPHBIX KOHCTAHT OpraHH4YecKux

1IPA XHMHUYECKHX CocoBax BOLOOYHCTKH.
Jmoobuzaims u JTHODUIH3ALHS nosepxHocTel. BriusHue a/ncopbunHonHbIX croes [IAB na
CMAuHBaHKE, paCTeKaHHe, alire3mio, B Tom HHCJIC B TIPHPOZE, TeXHHKe, MPH 0GOraeHuu MOJIe3HbBIX
HCKOMaembIX ((PU3HKO-XHMHYecKas CYWHOCTE  (hroTaiiu), B MPOLECCaX IpaHUYHOrO TpeHus u
CMasO4yHOro AeHcTrUs.

OcHoBHBlE MeToaR U YCIOBHS [OJlyYeHHs AMCTIepCHBIX cucrem.  Jucneprauonnsie METO/BI
HOIYHeHHA JTHODOOHBIX 30i1ei, Iponeccer AHCTICPTUPOBaHUA B MpUpose, COBPEMEHHON TeXHHKe u
XHMHYECKOH TeXHOMOrHY.

O6pasosanue AHCIIEPCHBIX  CcHeTeM B TIpoLeccax  BBIIE/NCHUS  HOBOH (aszel.  OcHoBbl
TEPMOTMHAMUYECKOH M KHHETHYECKO TCOPHH 00pa3oBaHHs HOBORH (muenepenoit) pasw no [ HObCy-
Donbmepy. Buas KOHJICHCAIHH,

. Henruzanus, MPaBHIO  Ocajka OCTBaﬂLﬂa-B_\;‘:jara. JuodusisHeie KOJUIOHHBIE CHCTeMbl —

TCPMOJMHAMHYECKH CTaGHIIbHEBIE YIAbTPaMHKPOreTeporeHHble AHCTICpCHBIE  cHeTemBl.  Kpurepuis
Pebunzepa camonponssonsuoro AHMCNEPrUpoBatiis o0beMHbIX (a3, QuucTka AUCIIEPCHBIX CHCTEM:
AHATTH3, SNICKTPOAHAINS, YIeTpagunbTpanus.

Mbina. Kpuruueckas KOHLEHTpaLHs MHLEUI000pa30BaHKs, MeTONbl ee onpenenieHus. OcHOBpI
TEPMOIMHAMMKH  MMLEII006pa3oBaHs. Coniobunuzauus  p Guonornyeckux  cucremax H
TEXHOJIOTHYeCKUX  npoueccax. OH3HKO-XHMus MOIOLETO  AeficTBHS, Muuennoobpazoeanue u
COJIHOBH/IM3ALINA B O6PATHBIX CHETeMax. Hucnepetsie cucremsr 5G3M KPHTHYECKOH TOYKY,

Iensl. Crpoenue u YCTOHUHBOCTH, METO bl nonyuenus. llnenku xak sgement I€H, YCTOHYHBOCTE
"4epHbIX" MIeHok, Koanecuenums 8 nenax. Otsepicaenne nen. T [prMenenue nien, nenoramenue.

. OMYJbCHH, Crpoenne u YCTOHYHBOCTE, MeTONLI nonyuenua.  Knaccuukauus IMYJIBCHIE,

ONPENCNCHHEe THIA 3MyJIBCHH, Koanecuenuus s SMynbenax. OOpamenve ¢az g IMYIIbCHAX.
Hpumenerue smysmpcuii.

Jlatekcsl, ux yeroiiumpocets KOarynsiuus. 3Hauexiie B HapogHOM XO34HCTBe H TexHMHKe.

Asposonn. OcoGenHocTy CTPOCHHA M CBOHCTB. VCTONuNBOCTE 1 PaspyllleHne aspososeit B npupose.
Meronp! paspymenns u YIaBNMBaHHS a3p030Jiei B Texinie, Bopuba ¢ sarpssHenmem armocdepsbl.

[onstve o  dusuko-xumuueckoji MCXAHWUKE 11 ce OCHOBHLIE 3amayy. Crocobbl  omucanys
MEXAHHIECKHX CBOMCTR HCIIEPCHBIX CHCTEM, OcHoBel peonorun,
Peonoruyeckue moaeny: YHPYTOCTb, BA3KOCTE, M4CTHYHOCTE. [1oHATHE o PENaKCaALMH HATIPSKeH U

M Ylipyrom nocnejeicrsun. BaskormacTiueckoe HoBelicnne, ypasHenre Bunrama,

. CtpykTypoobpasosanue s MHUCNIEPCHBIX CHCTEMIX, THMDI CTpykTyp. Ilpupona koutaktom MEX Ty

SICMEHTaMH  CTPYKTYDbI; NPOYHOCTD AUCTICPCHOT cTpyRTYphl. OBpazoBanue KOH/JIEHCALIHOHHBIX
CTPYKTYD [pH BBUICNEHHH M CpacTaHuu HaCTHL HOBOIT (Dasbl; TeepaeHue MHHEPATBHBIX BKYILHX,
Paspyiuenne TBEPA000pasHbIX CTPYKTYD, spdext PeGinepa.

. Peonoruyeckue croiicrra AMCTIEPCHBIX CHCTEM. VYpaehenwe OiHinrelina. lpuunnel  anomanuu

BA3ZKOCTH AHCIHEPCHBIX CHCTEM.

. Honnas peonoruueckas KPHBas NUCTIEPCHOR CHCTeMLI ¢ ROATYJIALHOHHOH CTPYKTYpPOH. [Monzyuecrs,

YpaBHenue Illsesnora, mpenen TekydecTH. Tukcorponiisie croiicTra KOAryJIALMOHHBIX CTPYKTYD.
Poinb tukcorponum s TMPUPOIC U TEXHOJIOTHYECKIX Mpolieceax.
Crpoenue apoiinoro JICKTPHYECKOTrO CI0S Ha TpaifdLe pasiena (as.
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27. BausHue pasnuubbix (aKTOPOB Ha M3eTa-moTewiiias (temneparypa, KOHLEHTpALKSA, J/IeKTPONUTEI).
Iepesapsnka nopepxHocTy. Hzoonekrpuueckoe cocrosiue,

28. DnexrpokuneTHueckue ABIICHUA. YpaeHeHue ['eibMronpia - CmonyxoBekoro.  Ocobennocty
ICKTPOKHHETHYECKHX CBOHCTR TIOBEPXHOCTH B TOHKOMOPHCTEIX CHCTEMAX.

29. Ilpakrnueckoe npuiosenue SJICKTPOKHHETHYECKHX ABICH T,

30. CE,HHMeHTaLlHOHHO-,E[H(beySHOHHOe paBHOBecue [leppena - bonbumana, Bpems YCTaHOBAEHHA
PAaBHOBECHA. 3HAYEHHE CeIMMEHTALIUH,

31. Teopus 6poyHoBcKoro JBHIKEHHS 3171HLuTer“ﬂ:a-Cmonyxoscxoro. OKCrepUMeHTa IbHAs NpoBepka

TEOpPHH.
32. OcMotuyeckue sBneHns B KOILTOMIHBIX CHCTEMAX, HX POib B GHOIOrHYeCKHX npoleccax.
33. CenMMeHTALMOHHBIN  anatus CYCHEH3HH W 5SMyabcwii. [Ipumenenne LCHTPUDYTH 1
YAbTpaueHTpudyry.

34. Inddysus B komnommmpix CHCTEMaXx. YpaBHeHue Siiiiureliya,
35. CeaumenTauus B AUCIIEPCHBIX CHCTeMaX. Ypashetie Ojena,

36. Bung YCTOHUYMBOCTH AHCIIEPCHEIX CHCTEM (TepmonuHamMuyeckas, arperaTHeHas,
CeNMMEHTALIHOHHAz ).

37. Paccesnue wu MOTSPH3ALKMA CBETA B KOMMOMIHBIX CHCTEMax. 3akon Pones wu YCIIOBHA  ero
NPHMEHUMOCTH.

38. Ilornowenue cpera s AUCHEPCHBIX cHeTeMax. [lpinicnenue 3akoHa Jlambepra-Bepa « MYTHBIM
cpesam. OKpacka KOAMOHAHBIX CHCTEM, Oxpaleriiible KoaIouas B MPUPOLE U TEXHHKe.

39. OnTuyeckue Metomsi HCCIICNOBAHMS KOMIIOMIHBLIX CHCTC M,

40. TepmopunaMuueckue u KHHETHYECKHE (DaKTOPBI yTol HBOCTH [HCTICPCHBIX CHCTEM,

41. PackinnuBalomee napienue no [lepsaruny. Cocrasisioimue PaciiliHUBaromero nasnenus. Teopus
YCTOHYHBOCTH UCTIEPCHBIX CHOTEM HIDO. IMorerunanphpie KpHBLIE,

42. Kunernka OBICTPOIT U MenTeHHOH KOaryJIsiHHu.

43. Tlpasuno Ilynpue-T" apaH. 30HbI YCTOHUHBOCTY] {IpH TiepesapaiKe KOMIOMAHBIX YacTHil, Banmuas
Koarynsums. I'etepokoarynsipms. Koarynsuus  cuecnio PJICKTPONIMTOB.  DyoKynsALMa  300€i
MOH3JIEKTPOIHTAMH.

44. Yeroitunocts KOAryTauus sonmed M cycnensiii B TexXHOMOrHUYECKMX npoueccax, B mpupose,
HCII0Tb30BaHKE B MIPOLECCAX BOOOYHCTKH.

6.5. ®oHx oue. 10 inix CpencTB

Honneiti Gauk 3amanwmit s TCRYIICIO  KOHTPONISL M MPOMEXYTOYHOIN
aTTeCTallik 10 JHCLHUILIHHE, TOKa3aTCill, KPHUTEpHH, WIKAIBl OlEeHHBAHUS
KOMIETCHIIMH,  METONHYECKHe MaTCpiainl,  OIpemeNsIonme TPOLEIy Pbl
OLICHUBAHHS 00pa30BaTeIbHbIX PE3YILTATUB, IPHBEIEHE] B Y4eOHO-METONHYECKOM
KOMIITIEKCE TUCLIUILTHHEL

7. OCHOBHAS M IOTIOJIHUTEJL .. HASTYYEBHAS INTEPATYPA
7.1. OcHoBHas yuel iy JHTeparypa

[—

Hazapos B.B. Komnounnas xumus. — 1] - MHeJlu tunoce, 2015, — 250 .,

2. Ilyxun E.[., ITepuos A.B., Amenunz E.A. Konnonnnast xumus. — M.: Beiew,

K., 2004. — 445 ¢.

®posios FO.I'. Kypc KOJLTOUAHOH XM un. — M.: Xumus, 2004, — 400 c.

4.  Hasapos B.B. Ipaxktukym u 3amaui < 1o KOJUIOWHOH XuMuH. — M.: UKI]
«Axanemkuura», 2007. — 374 e

5. Komnowanas xumms [DnexTponHEI pecype] : yyeGHoe mocobue / E.C.

Pomanenko, H.H. ®pannesa, F0.A. 1

[O%]

Lesrina, E.B. Bonocosa. — Crasponoss:



[aparpad, 2013. — 52 G — Pesxum J0CTyna:
http://znanium.com/catalog.php‘?bookim'bZS 14197

7.2. lononnurenbuas yueOuas qureparypa:

6.  O®puapuxcéepr JI.A. Kype xommonniiofi xumum: Yue6mmx I By30B, — 3-e
M31., uem. — CII6: Xumus, 1995, — 400 ¢,

7. Borouxkuii C.C. Kypc xommonnmoit xunmum, — M.: Xumus, 1975. - 512 c.

8. ®@enenonos B.B. Beenenne B WHIHNUCCKYIO  XMMHIO  (DOpMHpPOBaHUS
CYNPaMOJIEKYISIPHOH ~ CTPYKTYpEI ancopOeHTOB H Karaju3atopos. —
Hosocubupck: Uszn-so CO PAH, 2004. — 442 ¢.

9. Meroguueckue ykazamus x PEIICILIO 39189 mo Kypey «®Du3umueckas u
KOJUIOMAHAsS  XUMHA»  [DiexTpor i pecype] / @.3. Bapmaes, E.E.
I"onuapenko, M.b. Crenanos u Ap. — M.t Msnarensctso MI'TY um. H, 9.
baymana, 2006. — http://www.studeu.‘;;,;p;:_s,-’.ru/book/ISBN5703 828686.html

10. Tlpaktekym no KOJUIOMIHON XuMuIi: Y 4eBHO-MeTouuecKoe nocodue /
Kupruenko O.A. -M.MITTY, 2012. — 110 ¢.: ISBN 978-5-7042-2339-9

8. YYEBHO-METO/ i+ .C..UE OBECHIEYEHHUE
CAMOCTOSTENBHO: . . 50 TLI OBYYAIOIIIUXCH

l. KommownHast  xumus, Metomuucoiie YKA3aHUS K BBINOJHEHHIO
nabopaTopHbIX  paGor 110 KOJLLONALOE XUMHM  JUIS8 CTyZeHTOB
crrenuaneHocTel 020201.65 — Oy ameiiaapHas | MIpHKTIagHas XUMUST. —
Kypran: Usn-so KI'Y, 2017. — 37 ¢.

2. Kommongaas xumus, Meromuuc:. o JRA38HMA I TOATOTOBKH K
CEMUHAPCKHM  3aHATHAM 10  KO/JIOHAHON  XHMHH I CTYIEHTOB
crienuanbHocTed 020201.65 — Dy ianienraapEas u NIPUKIagHass XUMUS. —
Kypran: Usn-so KI'Y, 2017, — 42 ¢

9. PECYPCBI Ci /i «itHTEPHET»,
HEOBXOJUMBIE ISl U000 WA TUCHATTIJIMHBI
http://elibrary.ru/defaultx.asp = SJIIEKTPOHHAN oubnrorexa

ELIBRARY.RU.

http://window.edu.ru/unilib — EIMHOE  CiKHO HOCTyNa K 3IeKTPOHHBIM

Oubnnotekam By30B Poccuuy,

http://biblioclub.ru — YHuBepeuterckas 010101 eica ONLINE.

http://znanium.com — ONEKTPOHHO-61GI 1, .. 411 cHeTeMa «zZnanium.compy

http://virtuallib.intuit.ru —Bupryansuas 0,050 ca <MHTYWT,

10. UH®OPMATILI: (11,2 TEXHOJIOTr UM,
NPOTPAMML. . . . CIIEYEHHE
A UTHOOPMALMOHHL, . . - .B0YHBIE CUCTEMBI



Ilpu 9rennn nexumii HCIOIB3YOTC:: C/1i\uBbIE TIPE3eHTAIIUH.

Munvmansasle TpeGosanus k OUCpALLIUILHON cHCTeMe H [IPOrpaMMHOMY
obecnieuenuio KOMIIBIOTEpA, ~ HCHOJ/IL:yeMui0 [HpH  MOoKase CJIaA10BBIX
IpesenTanni: WindowsXP, FoxitReade | Bepcus 1.3.

11. MATEPHAJIBHO-TE . [it ~CKOE OBECTIEYEHUE
HACL T iHB]

[lo Bcem Bumam Y4eOHOH o TenLiocTH B paMKax AUCIHILIHUHEI
«Kommougnas xumusy UCTIONB3YIOTCsi  :ie0iivie ayQHTOPHH s IPOBEJICHUS
3aHATHH (JIeKiLuu, nabopaTopHble  3ail. i, PYNIIOBbIE W MHAWBUAYATBHBIE
KOHCYTBTALHH, TEKYIUMH W TIpOMEscy | i)’ KOHTPOJTB), YKOMILIEKTOBAHHBIE
CIHCIHANUSHPOBAHHON MeOeNblo W - 11 - 11v; CpeAcTBaMH  00ydYeHus,
CHy)KallUMH 1S Ipe/CTaBNeHus yuelii,,, ¢ v pitalid OONBLIOH ay muTOpUHY.

JlaboparopHsrit IIPAKTHKYM [ 0Bo. ..0cad B CIIELUAITH3UPOBAHHOH
Tabopatopuu Kapenpel «Duzmuecia: LoevlajiHag XUMHS),  OCHAIIEHHOMN

HEOOXOMUMBIM 060pyIOBaHHEM 1 peaKTiiL M
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