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I. HEJIN U 3AJAYUN JUCIIUTTVINHbI

Heau: natexuMukam GyHIaMEHTAIbHBIC 3HAHHUS B 00JaCTH TEOPUHU M MPAKTUKH XUMHUHU
1 (DU3HUKH BBICOKOMOJICKYJISIPHBIX COCTMHECHUM.

3apauu:

—  [aTb NOHATUA O CTPOEHUM BbICOKOMONEKYASAPHbIX COEANHEHNIA;

—  [aTb NOHATUA O METOAaX CMHTE3a U MOAUPUKALMM BbICOKOMONEKYNAPHbIX COEAUHEHUIA;

—  uv3yyeHUe OUBUKO-XMMUYECKUX U  PUBNKO-MEXAHUYECKUX CBOWCTB BbICOKOMOJIEKYNAPHbIX
coeIMHEeHUN.

B pe3synbTaTbl M3yYeHUA [AaHHOW AUCUMMAUHBLI  CTYAEHTbl [ONXHbl NpeacTaBAeHMA o
MaKpPOMOJIEKYNAPHOM CTPOEHUUN U BbITEKAIOLWMX U3 3TOF0 0COHBEHHOCTAX CBOMCTB BbICOKOMOEKYNAPHbIX
coeanHeHUA. MMeTb KOHKpeTHble NpeacTaBieHUMs O MeTodax CMHTe3a, aHanau3a U UccnefoBaHusA
Pa3/INYHbIX CBOMCTB BbICOKOMONEKYNAPHbIX COeAUHEHNIA.

II. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

2.1.YyebHas aucumnavHa «BblcCOKOMOMEKYAApPHblE  COEAMHEHUA»OTHOCUTCA K  6a30BoOiA
(obA3aTenbHOI) YacTu NPorpammoi.

2.2. AnAa mn3y4yeHMA [AHHON y4yebHOW AUCLMNAMHBI HEOOXOAMMbI 3HAHWA, YMEHWUA U HaBbIKW,
dopmumpyemble NpesLecTBYOWMMN AUCLUNANHAMMN,

Ne n/n Koa gucumnnauHebl HanmeHoBaHMe npeaLwecTBY WX AUCLUIANH
1 61.0.10 MaTtemaTuka
1 61.0.12 MexaHuKa 1 moJsiekynspHan p13mKa
2 61.0.15 O6wasn xumuna. XuMmnsa HeMeTannos.
3 61.0.16 MeTtannunyeckas cBA3b. XMMnA meTannos
4 61.0.19 OpraHuyecKkasa xmmma
5 61.0.20 OpraHu4yecKasa Xmmma Npon3BO4HbIX Yr1eBo40poa0B
6 61.0.23 dusnyeckaa xumua. Xumnyeckaa TepMOANHAIMMKA

2.3. MepeyeHb NocaeayroLWnX y4ebHbIX ANCUMNAUH, A8 KOTOPbIX HEOBX0ANUMbI 3HAHWA, YMEHUA U
HaBblKK, popmUpyemble JaHHOW y4ebHON ANCLUUNANHOIN:
MonyyeHHble 3HaHMA, YMEHMA U HaBblKM HEOOXOAMMbBI NPU AafibHENLEM U3YYEeHUU ancumnani: 61.027
— «Xumunyeckasn texHonormna», 61.0.30 — «CrpoeHue BewectBa», 61.B.07 — «bnoopraHnyeckaa xmumua»,
61.B.AB.01.02 - «MpuknagHaa xumuna», b51.B.1B.03.02 «Xumua moHomepos», b51.B.[B.07.02 —
«CoBpemeHHble meToapbl noaMmepHon xumunm», B1.B.AB.04.01 — «XumMA 371eMEeHTOPraHUYEeCcKmX
CoeMHEeHMI». 3HaHWe 3TOM AUCUMNAMHBI HeoBXo0aAMMO NpU AanbHellwem obyyeHnn B marncTpatype u
acnupaHType, a TakxKe B cdepax NpodecCcMoHasbHOW [AeATe/IbHOCTU: 34paBOOXPaHeHME (CUHTE3 M
KOHTPOJIb KayecTBa /IeKapCTBEHHbIX NPEenapaToB), XMMUA NMPUPOLHOTO OPraHNMYECKOro CbipbA (M3yyeHune
cocTaBa M paspaboTka cnocobos nepepaboTKM U NPaAKTUYECKOro MUCMO/b30BaHUA NPOAYKTOB W3 YrAs,
HedTH, NpupoaHOro rasa) u ap.

ITII. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCIUIIJIMHBI

Mpouecc ocBOEHUSA AMCLMMAMHBI HanpaeieH Ha GOpPMUPOBAHWE KOMMNETEHUMI (3n1emeHToB
cnepyowmx KomneteHumin) B cootsetctemm ¢ ®roC BO n ON BO no aaHHomy HanpasneHuio 04.03.01
«Xumusa», npoduab: TEOPETUYECKAA M NPUKNALHAA XUMUS.

MepeueHb NN1aHUPYyeMbIX pe3ynbTaToB 0b6yuyeHMA No agucumunamHe (MoAayt0), COOTHECEHHbIX C
MHAUKATOPaMM AOCTUXKEHUA KOMNETEeHL U



KomnereHuusa MHAMKaTOpbl KOMNETEeHLUN Pe3ynbTtaTtbl 06yyeHus
OnkK-1 CnocobeH | OMK-1.2. 3HaeT: TeopeTUyecKkMe OCHOBbI 6a30BbIX
aHaN3npPOoBaTh n | NMpepnaraer XMMMUYECKNX ANCLUMNANH
WHTEepnpeTnpoBaTb WMHTepnpeTaLmio (HeopraHuyeckoi,  opraHu4Yeckom) U
pesynbTathbl XMMMUYECKUX | pe3ynbTaToB COBCTBEHHbIX | CNOCOBbI  MX  WCMO/Ib30BAHUA  NpuU
3KCNepMMEHTOB, HabAAeHUI | IKCNepPMMEHTOB C | pelweHMn KOHKPETHbIX XMMMUYECKUX 33434
N U3MEPEHU NCMoJib30BaHNEM YmeeT: npoBogMTb NEPBUYHLIA aHAAU3
TeopeTUYECKUX OCHOB | pe3ynbTaToB o yyetom o6wmx
TPAAULMOHHBIX W HOBbIX | 3aKOHOMEpPHOCTEN, GopMyANpyeMbIX B
pasfenos xmmmu pamKax XMMUYECKOM HayKK
OnMK-2 CnocobeH nposoantb ¢ | OMK-2.1 PabotaeTr c | 3HaeT: cuMHTE3a BeLWecTB Pas/INYHOMN
cobntopeHnem Hopm  Tb | opraHuMyeckum npuMpoAabl; OCHOBHble [AOCTOMHCTBA W
XMMUYECKWNTA 9KCNEPUMEHT, | BELLECTBOM C | HepOCTaTKM pa3INYHbIX MeToa08B
BK/lOYAs  CUHTE3,  aHanus, | cobnogeHnem HOPM | UCCNefOBaHMA  CBOWCTB  BELLECTB M
usyyeHue CTPYKTYpbI N | TEXHUKK BesonacHoOCTH MaTepuanos; MpaBuIa U HOPMbl TEXHUKU
CBOWCTB BELLeCTB " 6e3onacHocTH npwm pabote C
maTtepuanos, uccnegosaHue | OMK-2.2 MpoBoaAUT | XMMUYECKUMU peaktnsamu 7
NPOoLECcCoB C UX y4acTUEM CUHTE3 BeLLecTB n | dpusmnyeckumm npnbopamm
maTepuanos pasHoi | Ymeer: npoBoANTb ogHo- u
npupoabl C | ABYXCTaguWHble CUHTE3bI C
NCNosb30BaHMEM NCcnosib30BaHMe npegaaraembix
UMEIOLLINXCA METOOMNK MeToAMK; paboTaTb Ha CTaHAAPTHOM
XMMUYeckom obopyaoBaHUN
Bnapeer: HaBbIKamM paboTbl C
COBPEMEHHbIMMU XMMUYECKMMMU
npubopamn, npuemamu OpraHU3auun
METOAMKH pabot  npwm peLleHnm
NnocTaB/IeHHOM 33434
OnK-4 CnocobeH | ONK-4.3 UHTepnpeTupyeT | 3HaTb: TeOpeTUYECKNEe OCHOBbI XUMUMK U
NAaHUPOBATb paboTbl | pe3ynbTaTbl  XMMUYECKUX | GUIMKK BbICOKOMOIEKYIAPHbIX
XMMMUYECKOIN HanpaBneHHOCTH, | HabatoaeHui C | coegMHeHUN C Ue/blo WHTEepnpeTauunm
ob6pabaTtbiBaTb M | NCNONb30BaHMEM NOJIly4EeHHbIX Pe3y/IbTaToB
WHTEepPNpeTnpoBaTb dU3MYECKMX 33aKOHOB W | YMeTb: MCMNO/b30BaTb Heobxogumble
noslyyeHHble pesynbTaTbl C | NPeacTaBAEeHWU MeToAbl  UCC/IeA0BaHUA  MOJUMMEPHbIX
NCNoJib30BaHNEM cuctem, pabotaTb HA  CTAHZAPTHOM
TEOPETUYECKUX  3HAHUA U XMMUYecKom 060pya0BaHNN
NPaKTUYeCKnX HaBbIKOB
peweHna MaTeEMATUYECKUX W
dun3nyeckmx 3agay
OnNK-6 CnocobeH | MK-6.1 Mpeactasnaet | 3HaeT: npaBuaa COCTaBAEHUA OTYETOB
npeacTasnAaTb pe3ynbTaTtbl | pe3ynbTatel  PaboTbl B | XMMWYECKUX ONbITOB;
cBoeil paboTbl B YCTHOM W | BUAE oTyeTa no | Ymeer: npeacTaBnATb pe3ynbTaThbl
NMUCbMEHHOM dopme B | CTaHgApTHOM ¢opme Ha | onbITOB  cornacHo  TpeboBaHMAM B
COOTBETCTBUM C HOPMaaMM W | PYCCKOM A3blKe AaHHOM 061acTh XMmuK
npasunamu, MNPUHATBIMW B Bnapgeer: HaBblkamuM  npeacTaBAeHMA
npodeccnoHasbHOM COb6CTBEHHbIX pe3ynbTaToB B
coobuiecTse MHOPMaLNOHHOM Hay4HO

obpasoBaTesibHOM cpese

IV. COAEP)KAHUE U CTPYKTYPA IJUCHUITIJIMHBbI

TpyOooemMKOCTb AMCUMMNAMHBI COCTaBAAeT 7 3a4yeTHbiX eguHuy, 2524aca,B Tom uucne 1.5
3a4eTHbIX eaMHML, 63 4acoB Ha 3K3ameH
dopma NpomeKyTOYHOM aTTecTaumnm: sKk3ameH




4.1. Coneprkanue AUCHHUILIMHBI, CTPYKTYPUPOBAHHOE TI0 TeMaM, C YKa3aHHEM BHIOB y4COHBIX
3aHATUM U OTBEJICHHOIO HA HUX KOJINYECTBA aKaIEMUYECKUX YaCOB

Buapl yuebHo paboTbl, BKAtOYas
© camocTonaTenbHyto paboTy
2 06YyYalOLWMXCA U TPYA0EMKOCTb
5 (B wacax)
g P KoHTakTHas pabota
@ c g ®opmbl TekyLLero
a o x X npenogasarena c
= = c = < KOHTPO/1A yCneBaemoCTH;
Ne S ) x obyyatowmunca ) o
n/n Pasgen aucumnamnHbl/Temol s ° o % I dopma NpomeKyTOUHOM
8 § sz - < S artrectaummn
@ é 8 < s g — 5 o '°°_= S (no cemecmpam)
c s S a2 © 3 5 3
x =3 o I E 5 o 3
s X< I = = E
T v s EZz >z z
™ = = 8 o 2 2 8
= S e 2
Obwme cBefeHus o
1 | BbICOKOMOAEKYNAPHbIX 6 1 - - 1 -
coeguHeHunax
Knaccndumkauma
noaNMepPoB 7 nX
2 ep 6 3 10 1| 8 Konnoksnym
BarkKHeMLwmne
npeacTaBuTenmn
CTpyKTypa " CBOMCTBA MNpoBepKa oT4yeToB
3 | -TPYKTYP 6 8 10 1 | 10 | ''POBeP
MaKpoMOoneKyn J1P, KONNOKBUYM
lMpoBepKa oT4eTOB
4 | PacTBOpbl NOANMEPOB 6 10 10 2 10 POBED
J1P, KONNOKBUNYM
MonnanekTponuUTbI MpoBepKa oT4yeToB
5 P 6 4| 10 1 | 4 |''POBeP
J1P, KONNOKBUYM
CTpyKTypa M OCHOBHble
N [MpoBepKa oTyeTOB
6 | pusmyeckme cBomuctea | 6 8 10 1 10 POBED
J1P, KONNOKBMYM
NOJIMMEPHbBIX TEN
CnHtes MposepKa
7 | BbICOKOMOJIEKYNAPHbIX 6 12 12 2 10 oTtyetos /1P,
coeanHeHun KOJIIOKBNYM
Xnumunyeckue csoictea U [IboBEDKE OTYETOB
8 | xMmunyeckne npespaweHma | 6 8 10 1 10 POBED
JIP, KONNOKBUKM
noanMmepos
ITpomexxyTounas
P yT 14 9K3aMmeH
aTTeCTalMsA
Utoro uacos 252 54 72 19 63 44

4.2. IlnaH BHeayAMTOPHON CaMOCTOSITEJbHOM PaGOTHI

00yYaIUXCA MO0

AUCHHUIIJINHE
e CaMocTOsITENbHAs paboTa 00y4aIomKXCsl V4eOHO-METOTMYECKOE
g Ha3sganue paszena, TeMbl B i C 3atparst OICHOYHOE CHEICTEO obecrieueHue
U1 CaMOCTOSATCIIbBHOH OKH .
E pasi ? A 6 p BpEMEHU B pea CaMOCTOATCIBHOU
a00ThI BBITIOJIHCHU A
O p (uac.) paboTh




CaMocrosTenbHas paboTa 00y4aroIXcs

Y4eOHO-METOIUUECKOe

g Haspanue pasnena, TeMbl Buz camocrosiTensHOit Cpoxu 3arpars! OLeHOYHOE CPESICTBO obecnedere o

3 paboTsl BBINOJHEHHS B]zizlsl)m CaMO;Z%;:)TTiTBHOH
OO6u1me cBeneHus o VYuebHoe
BBICOKOMOJIEKYJISIpH ([loaroroBka k VerHoe nocobue

6 |bIX COCTMHEHUSIX CEMHUHAPCKOMY 1 «BpICOKOMOJIEK

cobeceroBanue
3aHATUIO 110 TEME YIISIpHBIE
COEUHECHHUS.

6 |Knaccudukamms YueOHoe
MOJIMMEPOB U UX [MoxroroBka k nocobue
BaKHEWILINE CEMUHApPCKOMY 8 «BpIcOKOMOIIEK
MPEACTABUTEIHN 3aHATHIO 110 TEME YcrHoe YISIpHBIE

co0eceloBaHUE  |COCTMHEHUS.

6 |CtpykTypa u [ToaroroBka [IpakTukym no
CBOMCTBA otyera 1o JIP BBICOKOMOJIEKY
MaKpOMOJIEKYJI «Buckosumerpus 10 |IIpoBepka oTuera |JISPHBIM

pacTBOpOB o JIP. COEJTMHEHUSIM
I10JIUMEPOB) Kosnoksnym
6 |PacTBOpEHI IToaroroBka [Iposepka otuera |[IpakTuky™m 110
IIOJINMEPOB oruera 1o JIP o JIP. BBICOKOMOJIEKYJI
«Bucko3umerpus 5 SIPHBIM
pacTBOpOB COEAUHEHUSIM
MIOJIMMEPOBY
6 |PactBopbl nonmmepos ([ToaroroBka [IpoBepka otuera ([IpakTukym no
otuera no JIP o JIP. BBICOKOMOJIEKYJI
«TypOuaumerpud 1-18 Konnoksuym SIPHBIM
€cKoe ) COEIUHEHUSIM
HeJeus

TUTPOBAaHUE
pacTBOpOB
TIOJIMMEPOB)

6 [Monuanektponntel  ([TogroroBka IIpoBepka otuera (I[IpakTrkym no
otuera 1o JIP o paborte. BBICOKOMOJIEKYJI
«DIIEKTPOXUMHUYE 10 KomnokBuym SIPHBIM
CKOE€ IIOBEJCHUE COEIUHEHUAM
ITOJIUDJIEKTPOJIUT
OB»

6 |CTpykTypa n|IToaroroska ITIpoBepka otuera |[IpakTUKyM 1O
OCHOBHble oruera 1o JIP o JIP. BBICOKOMOJIEKYII
dusmnyeckue csoncrtsal«Tepmomexanuue 10 |KomnokBuym SPHBIM
NOIMMEPHbBIX TeN CKHeE CBOICTBa COCIUHECHUAM

ITOJIMMEPOBY

6 |CuHTes ITogroroska IIposepka oruera (IIpakTukym 1o
BbICOKOMONEKYNAPHbI [oTueTa 110 JIP 9 no JIP. BBICOKOMOJIEKYJI
X COeANHEHUI «PanukanpHas APHbIM

MTOJIMMEPHU3ALUSD) COEMHEHUSIM

6 |CuHTe3 IloaroroBka MpaKkTukym no
BbICOKOMOEKYNAPHBI |oTueTa 110 JIP BbICOKOMO/IEKYNA
X COeAUHEHUI «PanukanbHas 4  |IIpoBepka oTyeTa |PHbIM

CONOJIMMEPHU3aIU o JIP. CcoeaMHEHNAM

a»

Komnoksuym




E_ CamMocrosiTesabHast pa60Ta 06yqa101uuxc;{ quGHo-MeToz{nqecxoe
% HasBanue pasnena, TemMbl Bug camocTosTenpHON Cpoku :szﬁiiz OLIEHOYHOE CPELCTBO ca;giigf[:::;joﬁ
o padoThI BEIOTHEHUA | ) paGoTsI
6 |Cunres ITonroroBka MpakTMKym  no
BBICOKOMOJICKYJISIpH [oT4eTa 1o JIP 4 [IpoBepka oTueTa [BbICOKOMONEKYNA
BIX COCITUHECHUN «Katuonnas o JIP. PHbIM
TOJIUMEPU3 AL KOJIJIOKBHyM coeaUHEHNAM
6 |Cunres ITonroroBka MpakTMKym  no
BBICOKOMOJICKYJISIpH [oT4eTa 1o JIP 10 BbICOKOMOJIEKY 1A
BIX COCITUHECHUN «ITonmukonaeHcal [IpoBepka oTuera |PHbIM
us» o JIP. coeauHeHnAm
6 | XumMuueckue Iloaroroska MpaKTUKyM no
CBOMCTBA U otuera 1o JIP BbICOKOMOJIEKY A
XUMUYECKHE «Mopudukanus 10 [IIpoBepka oTueTa |PHbIM
NpeBpaIleHUs TIOJTUMEPOB» o JIP. coeamHeHnAM
IIOJIUMEPOB Kosnoksnym
OO6m1ast TpyA0€MKOCTh CAaMOCTOSATEIEHON PabOTHI 63
10 TUCIMIUIMHE (Jac)
BiogxkeT BpeMeHH caMOCTOSAAITEIbHOM padoThl,
NpeIycMOTPEeHHbIN Y4eOHbIM NJIAHOM /sl IaHHOM | 63
AMCIMILIMHBI (Yac)

4.3. CogepxaHue pa3aesioB U TeM AUCHUILINHBI

TpyaoemkocTb
OANCUMNANHDI 7
(3.e.)
HavmeHoBaHue 1. O6wme cBeAeHUA O BbICOKOMONEKYNAPHbIX COeAUHEeHUAX
OCHOBHbIX MecTo HayKm O nonmMmepax Kak camoctoATesbHOW ¢yHOameHTanbHoW obaactu
pasgenos 3HaHUA cpegu Apyrnx GyHOAMEHTaNbHbIX XMMUYECKMX HayK. Ee posib B Hay4yHO-
(mogyneit) TEXHUYECKOM MPOrpecce M OCHOBHble UCTOPUYECKME 3Tamnbl ee pas3BuTUA. Bknapg,

PYCCKMX YYEHbIX B 3aPOXKAEHME W Pa3BUTME HAyKM O nonumepax. MNpegmet u
33f,@4M HayKM O BbICOKOMOJIEKYNAPHbIX COeAMHEHUAX (nonumepax). Ponb
noanmepos B KMUBOW npupoae U UX 3HavyeHne KakK NPOMbIWIEHHbBIX MaTepnanos
(nnacTmaccol, BONOKHA U NNEHKM, MOKPBITUA).

OcCHOBHbBIE TIOHATHSI U OIPENEICHMS: TOJIUMEP, OJUTOMEP, COOTHOIIECHHE
NoHATHH  "momuMmepwsl" W "BBICOKOMOJICKYJISIDHBIE — COeIUHEHUsA".
Makpomosekyia U ee XuMudeckoe 3BeHO. CremneHb (ko3dduineHr)
MOJINMEPHU3allMl M KOHTYypHas JuiMHAa uenu. Kpurtepuum pasrpaHudeHus
BBICOKOMOJIEKYJISIPHBIX ~COEIUHEHUN M HU3KOMOJIEKYJISIPHBIX BEIIECTB.
[lepexon OoT MOHOMEPOB K MOJMMEPHBIM LENSM BO3pACTAlOLIEH UIMHBI.
[TonmumepHoe cocTosiHuE Kak ocobast popma CyIiecTBOBaHUS BEIIECTB.

2. Knaccudukanus noJIuMepoB U UX BaKHEHIINe IpecTaBUTeNn
Knaccupukanuss momumMepoB B 3aBUCUMOCTH  OT  NPOUCXOXKICHMA,
XUMHYECKOTO COCTaBa U CTPOEHUS 3BEHHEB U MAKPOMOJIEKYISPHOU IIeMH.
[IpuposnHble, CHHTETUYECKHE U HUCKYCCTBEHHBIE IOJUMEpPHI. OpraHuyeckue
(37eMeHTOOpraHNYecKre) U HeopraHWueckue MoJaumepbl. ['omolenHble u
reTepoLENHblE  MOAuMeEpbl. JIuHElHble, pPAa3BETBICHHBIE M  CILUTHIC
oJInMephL. ["'oMomouMepsl, COMoIMMEpPhI, OJI0K- U IPUBUTHIE COMTOIUMEPHI.
OcHoBuble npezacraButenu. CnocoOwl monyuenus. CBoHcTBa M 00iacTu
MIPUMEHECHHS.

KapOonennsie nonumepsl. [loaumeps! u comnosumepsl MOHOOJIE(PHHOB U MX




MPOU3BOJHBIX:  MOJUATWIECH, MOJUIPONHUIEH H HUX  COINOJMMEDHI,
MOJIUCTUPOI, TOTUBUHWIXJIOPUA, TOJUMEPHl aKPUIOBOIO U METAKPUIIOBOTO
psanoB. Ilonumepsl u  comonuMepsl auUONeDUHOB (OUEHOB) U HUX
MPOU3BOJHBIX: IMOMHOYTaTueH W €ro  COMOJMMEPHI, IOJHMH30IPEH,
nonuxJsiopnped. Kapbomukinndeckue mnoaumepsl: (peHondopmalibaeruHbe
CMOJIBI, TOJTU()EHUIICHBI, TIOTH-71-KCUJTAIICH.

Kapborerepouennsie mnonumepsl. [lomumepsl, copepxaiide KHUCIOPOI B
OCHOBHOU 1enu: moaum3(Uphl MPOCThIE (MOJMATUICHOKCUN), MOTHA(QUPHI
CIIOXKHBIE (TONMITUIICHTEepeTalaT, IIH(TATIEBbIe CMOJIbI), MOJUALETAIN
(OJTMOKCUMETHIICH, LIEJUII0JI03a U €€ POU3BO/IHBIC).

[lonumepsl, copepkamue a30T B OCHOBHOM  LIENM:  IOJIMAMMJbI
(monukanponakTam, MOJINT€KCAMETHIICHATUTIAMHUT), MOJINYPETaHbI,
MIOJIUTIENI TU/IBI, OCJIKH, MOHSATHE 00 UX OMOTOTHYECKUX (PYHKIIHSIX.
[Momumepsl, coxepxkamme ¢ochop B OCHOBHOW IEMU: HYKJICHHOBBIC
KHCIIOTHI, MOHSATHE 00 UX OUONOrMYECKUX (PYHKIIHSIX.

[Tonumepsl, coaepskaiiie cepy B OCHOBHOM IEMHU: IPOCTHIE MOTUTHOIPUPHI,
MOJIUCYIB(UBL, TOTUCYTH(OHBI.

DneMeHToreTeporentbie  nonumepsl.  [lomucuiaokcanbl  (CHIOKCAaHOBBIE
Kayayku 1 nokpeitus). [Tomadocdats. [Tomdocdaszensr.

3. CTpyKTYpa M CBOMCTBAa MaKPOMOJIEKYJI

Kondwurypammionnass wu3oMepuss W KOH(QUTypamuss  MaKpPOMOJICKYJIBI.
JlokanbHble KOH(QUTypalMOHHBIE M30MEpPhl B MaKpPOMOJIEKYJIaX MOJIUMEPOB
MOHO3aMEIIEHHBIX STUJICHOB u JTUEHOB. CrepeoperyispHbie
MaKpOMOJIEKYJIBI.

Kondopmanmonnas  w3omepuss ©  KOHoOpMamus  MaKpOMOJIEKYIIBL.
Kondopmanuonnsie  mepexoiasl B~ MOJEKyJdaX  HOTUATHIEHA U
MOHO3aMEIIEHHBIX TMOJUATIICHOB. BHYTpUMONEKyNIApHOE BpallleHHE |
rMOKOCTh  MAaKpPOMOJEKYJIbl. JHEpreTH4eckre Oapbepbl BHYTPEHHETO
BpaieHus. [ToBopoTHble u30oMepsl U TMOKOCTh peanbHbIX Henei. CpenHee
paccTositHue MEeXAy KOHIIAMM II€NU KaK XapaKTepUCTHKa, YyBCTBUTEIbHAS K
KOH(OPMAIIMOHHOMY COCTOSIHMIO IienH. Mojenb CBOOOTHO-COWICHEHHOU
LEeMU U LENU C 3aTOPMOKEHHBIM BpallleHueM. TepMoJMHAMHuYecKas |
KMHETHYECKass THUOKOCTh MakpoMoiekyn. CBsi3b  MEXIy CpEeIHHUMH
pasMepaMH HICaTH3UPOBAHHOTO KIyOKa W KOHTYPHOW JIMHOW IEH.
[Tonsitue o cratuueckoM cermenrte (cermeHT Kyna). Bennuuna cermenra u
rnapamMeTpa 3aTOPMOKEHHOCTH BpalleHUsl LeNH, KaK SKBUBAJIEHTHOE
BBIp@KEHHE THUOKOCTH MaKpOMOJICKYJIBI. B3auMOCBsI3b  XMMHYECKOTO
CTPOEHHS] MAKPOMOJIEKYJ U UX THOKOCTH.

BakHelwne cBOMCTBA BbICOKOMOJIEKYAAPHbLIX COeAMHEHWUI. Ponb ycpeaHeHHbIX
XapaKTEPUCTUK MPU OMNUCAHUKU CTPOEHUA M CBOMCTB MoAnmepoB. MosekynsapHo-
MaccoBbl€ XapaKTEPUCTUKM MOJIMMEPOB: YCPEAHEHHblE MOJIEKYNAPHbIE MACChl
(cpepHeBecoBas M cpegHeumcnosas MM), NoHATME O GYHKUMAX MOJEKYNAPHO-
maccoBoro pacnpegenenus (MMP).

4. CuHTE3 0 IMMEpPOB

[lyTn cuHTe3a MOIMMEPOB: NOJMMEpHU3aLs U noJuKoHaeHcauus. [lonarue o
IIETHOM W CTYMEHYaTOM MeXaHW3MaX pOCTa IeNu. AKTHUBHBIE IICHTPHI
MOJMMEPU3ALMOHHOT0 TMpoliecca. BnusHMEe CTpoeHHus MOHOMEpa Ha €ro
CKJIOHHOCTb K TIOJIMMEPHU3AINH TI0 ONPEICIEHHOMY MEXaHU3MY.
TepmoanHaMuKa NOJIMMEpPU3AIITd MOHOMEPOB, COJIepKAINX KPATHbBIE CBS3H.
[Tonmmepu3annoHHO-ICTIOMMMEPH3AIIMOHHOE  paBHOBecue.  [IpenenbHbie
TEeMIIepaTypbl NOJMMEPHU3AIMN U PABHOBECHBIE KOHIIEHTPALIUU MOHOMEDA.
Papukanbnas MMOJINMEPH3ALIUS. NuanumupoBanne paauKaIbHON




MoTMMEpH3aIiu (CocoObl BO30YKIEHUSI MOHOMEPOB). THUITHI HHUITHATOPOB.
Peaknuum poctra (moHsATHE 00 WHOCANBPHOW pPATUKAIBHOM pEaKIMOHHON
cnocobHocTH) Peakuuu mnepenaun nenu (Ha MOHOMEp, PAcTBOPUTEID,
MOJIUMEp, CHelnualbHble 700aBku). WHruOMpoBaHHe MOJTUMEPHU3ALHH.
Kunernka paauvkanbHOH  MONMMEpHU3aLUMU NPU  MajblX  CTEHEHAX
npespaiieHus. [loHATHE O KBa3uUCTallMOHAPHOM cocTosiHUU. CpenHss
creneHb noauMepusanuu. "lenb-addext". Perymupyemas rceBmoxuBas
paauKalbHas OJIMMEpU3aLHs.

PagukanpHast conoiuMepusalnus. YpaBHEHHE COCTaBa CoOIoJuUMepa s
HavyaJlbHBIX cTaiauil mpouecca. KoHCTaHTHI comosimMepu3anus, METOIbl MX
ompenenenus. Jluarpamma  cocraBoB  comonumepoB. Ilonarue 00
OTHOCHUTEJIBHOM PEaKMOHHON CIIOCOOHOCTH MOHOMEPOB IPU pPagUKaIbHON
cornoaumepu3auu. Posb MospHBIX U NIPOCTPaHCTBEHHBIX (PakTopoB. Cxema
Andpes-Ilpaiica "Q-e". Comonumepbl cO CIydailHBIM U PEryJISpHBIM
Yyepe10BaHHEM 3BEHBEB.

WNonnas nonumepusauus (OTIMYMS OT paJMKaAIbHON TIOJIMMEPHU3ALUN).
BnusiHue crpoeHuss MOHOMepa Ha €ro CKJIOHHOCTh K IOJIMMEpH3alUuu 110
KaTHOHHOMY WJIM aHUOHHOMY MexaHu3MaM. KaTuoHHas mnonumepusanus
(uHMUMUpoBaHMe, pocT U  oOpeiB nenu). KuHeTMka KaTHOHHOU
nojuMepusanuuyu. BinsHue Temmeparypbl Ha  CKOPOCTh  KaTHOHHOM
MOJINMEPU3ALMU U MOJIEKYJISpHYIO0 Maccy noiaumepa. MHununpoBanue, poct
U OrpaHMYCHHME LENu I[pU aHUOHHOM MoJUMepu3aluu. AHHOHHas
nojvMepusanuss  (MHUOUMUpPOBaHUE, pocT U oOpbIB 1enu). Kuneruka
aHMOHHOM MOJIMMEpU3aLIUH.

CrepeoperyinisipHasl KOOPAMHALMOHHO-MOHHAS MOJIMMEpHU3alusi. AHHOHHO-
KOOpAMHAIIMOHHAsT TMOoJuMepu3anus [JueHoB. KoopauHannoHHO-MOHHAS
MOJIMMEPU3aLUs HAa FETEPOreHHbIX Karanusaropax Lurnepa-Harra.

Crnioco0bl npoBenieHns nonumepusanuu. [lomumepusanus B Macce, pacTBope,
CYCII€H3HH, SMYJIbCUH.

[lonmukonpeHncanus. MoHomepsl Ui noaukoHAeHcauuu. OCHOBHBIE
pa3nuuus MOJUMEPU3ALMOHHBIX M MOJUKOHACHCALMOHHBIX IPOLIECCOB.
Knaccudukanus peaKiuii MOJINKOHACHCALINH. TepmoanHamuka
MOJINKOHJICHCALIUK U TOJIMKOHJEHCAIlUOHHOE paBHOBecue. BiusHue
XUMHYECKOM  IPHUpPOJBl  MOHOMEPOB  Ha  pPAaBHOBECHYIO  CTEIIEHb
npeBpaienus. Kunernka JIMHEHOMN MOJINKOH/ICHCALIN Y. Bnusiaue
KOHLIEHTPAallMd MOHOMEpa, TEMIEPATypbl, KaTaJu3aropa Ha CKOpPOCTb
MOJINKOHICHCALINH.

BnusHue KOHLEHTpallMM MOHOMEpA, HKBUBAJEHTHOCTU KOHLEHTPALUN
(YHKIMOHANBHBIX ~ TPYMNI, TEMIEparypbl, KaTaauzaropa, IpHUMECU
MOHO(QYHKIIMOHAJBHBIX ~COCIMHEHHWH, YyAaJdeHHs HHU3KOMOJIEKYJISPHOTIO
BELIECTBA Ha MOJIEKYJIIPHYIO Maccy InoiuMepa (Ha NpelelbHYI0 CTEleHb
MIOJTUKOH/ICHCALIUH ).

Oco0eHHOCTH TMOJIMKOHAEHCAIUH MHOTO(QYHKIIMOHATIBHBIX MOHOMEPOB.
[ToGouyHbIe peakMM MpU MOJUKOHJECHCALUHU: LUKIN3aHUd MOHO-, N-MEPOB,
JNECTPYKIUS MOHOMEpPOB U IOJIMMEPOB; OOMEHHBIE peaKUUd MEXKIY
HCXOJHBIMU BELIECTBAMU U MAaKPOMOJIEKYJIaMHU.

[Ipumepsl  BaKHEMIIMX  MOJMKOHAEHCALMOHHBIX peakiuil. CrocoOsl
IIPOBEJICHUS TIOJUKOHJAEHCALMU: B pacIlJIaBe, B pacTBOpE, HAa TPaHULE
pasnena ¢as.

S. PacTBOpBI 0JIMMEPOB

O6miee mpeACTaBICHUE O PACTBOpPax MOJUMEpOB. ICTUHHHOCTD TTOJIMMEPHBIX
pactBopoB. IlpaBuino a3 um npuMeHeHHE ero K pacTBOpaM MOJMMEPOB.




@da3oBple AMArPAMMBI CHUCTEM TOJMMEP — pacTBopuTeib. [loHaTtne o
BEPXHHUX W HIDKHUX KPUTHYECKHX TeMmIieparypax cmerieHus. OcoOeHHOCTH
mporiecca pacTBOPEHUs MOJIMMEpoB. Mexanu3m HaOyxaHus. OrpaHUdeHHOE
W HeorpaHuueHHoe  HaOyxaHue. TepMoAMHAMUYECKMH  KpHUTEpHUi
pacTBOPUMOCTH. DHAOTEPMHYECKOE, HK30TEPMUUECKOE U aTEPMHUUYECKOE
PacTBOPEHHE MOJIIUMEPOB.

OcobeHHOCTN TEePMOAMHAMMYECKOTO MOBEAEHUS MAKPOMOJIEKY/T B pacTBope.
NpeanbHble pactBopbl (onpegeneHue). XMMUYecKM noTeHuman. 3akoH Payns,
3aKOH BaHT-Todda. [lonoKutenbHble U OTpULATE/IbHbIE OTK/JIOHEHMA OT
MAEeaNbHOCTU peasibHbiX PacTBOpPoB. OTKNOHEHUSs OT WAEANBHOCTU B C/yyae
NMOAMMEPHbIX pacTBopoB. OCMOTMYECKOE [JaB/ieHMe pacTBopa Mnoaumepa.
YpaBHeHWe COCTOAHMA NOAMMEpPa B pacTBOpe. BTopoit BUpHanbHbIi KOahOULMNEHT.
daKkTopbl, BAMAIOWME HA BE/IMYMHY BTOPOro BMPUANbHOIO KoadoduumeHTa. TaTta-
Temnepatypa W TaTa-pacTBopuTenb (T3Ta-ycioBusa). 3aBUCUMOCTb KPUTUYECKOM
TemnepaTypbl CMeLIEeHMs OT MOJIEKYNIAPHOM Macchbl nosimepa. OnpegenexHve Tata-
TemnepaTypbl u3 ¢basoBbix avarpamm No/IMMep-pacTBOpPUTEb.
TepMmoAMHaMUYECKOe KayecTBO  pacTBoputena. HeBo3mylleHHble  pasmepbl
TepmoaMHaMUYECKUI CErMEHT Kak mepa rMBKOCTU MaKpomoseKysbl. MoHATUe o
KoadduumeHTe HabyxaHus.

MapoanMHammMyeckne CBOMCTBA MaKpPOMOJIEKYN B pacTBopax. [pupoaa BA3KOCTM
pa3baB/ieHHbIX PACcTBOPOB MOJMMEPOB. BA3KOCTHble aHOManAnM B pa3baBieHHbIX
pacTBopax nosavmepos. Hambonblias M HaMMeHblas HbIOTOHOBCKAs BA3KOCTb.
YpaBHeHue [lyaseina. ABCONOTHAA BA3KOCTb, €4MHMULbI U3MEPEHUA BS3KOCTMU.
OTHOocUTeNbHasA, YyAenbHasA, NPUBEAEHHAs W  XapaKTepucTUyecKkas BA3KOCTM.
OnpepeneHne XapaKTepUCTUYECKOM BA3KOCTM (ypaBHeHWe XarrnHca). CsA3sb
XapaKTepPUCTUYECKON BA3KOCTU C MOJNEKYNAPHON Maccol nonnmmepa (ypaBHeHue
Mapka-KyHa-XayBuHKa). CBA3b XapaKTEPUCTUYECKOW BA3KOCTU CO CPEeaHUMM
pasmepamn  Makpomonekyn (ypaBHeHune  dnopu-Pokca). OnpegeneHue
HEBO3MYLLEHHbIX Pa3MepoB MaKpPOMOJIeKya B TaTa-yciosBusax. KoadouumeHT
HabyxaHWA MaKpOMOJIEKyN. BausaHMe npupoabl pPacTBOpUTENA Ha BA3KOCTb
pa3baB/ieHHbIX PACTBOPOB MOJIMMEPOB WM OLEHKA CTeNeHU MNOoANLUCIEePCHOCTU
noAnumepoB. BUCKO3MMETpPUA Kak MeToh onpeaeneHus CpeaHeBA3KOCTHOM
MOJ/IEKYNIAPHOM Macchl.

dasoBble PaBHOBECUA B PACTBOPAX MOJMMEPOB M OCHOBbI (GPAKLMOHMPOBAHUA
nonnmepos. MeTozbl onpeaesieHns MOEKYIAPHO-MAcCOBOro pacnpeneneHus u
bpaKkuMOHUpPOBaHUA MoAnMmMepoB (PpaKUMOHHOE ocaxKaeHuwe, ¢paKLUOHHOe
pacTBOpeHue, TypbuanmMeTpus, renb-npoHMUKatoLasn xpomaTtorpadpus).

MeToabl OLEHKU CPeAHUX MOJIEKYNASAPHbIX MacC NOJIMMEPOB: CPeaHEYnNCcIoOBON U
cpeaHemaccoBoit. MeToabl onpeaeneHns cpegHeYncsoBo MoNEKYNSPHOM Macchbl:
ocMomeTpus,  3bynamockonua.  MeToabl  onpegeneHua  cpefHEeMaccoBOW
MOJIEKYNIAPHOM Macchbl: CBETOpAccenHue.

5. ITou3/1eKTPOJIHUTHI

Obuwee npeacTaBneHne o nonmanekTpoantax. Knaccudumrkauma nonnmsnekTponmTos.
MoAMKUCNOTbI,  NOAMOCHOBaHMA, noavamebonutbl. CuabHble W cnabble
NOAM3NEKTPOANTbI. OBLLAaA XxapaKTepUCTMKa CBOMCTB, OTANYME MOANINEKTPOIUTOB
OT  HW3KOMOJEKYNAPHbBIX  3/IEKTPONMTOB U HEWMOHOFEHHbIX  NOJIMMEpOB.
TepmoamHammyeckme 0cob6eHHOCTU NONNINEKTPOSIUTOB.

MoHu3aLMoHHOE paBHOBeECME B PacTBOPax NOAMINEKTPOAMTOB. MNoHATME cTeneHu
MOHM3ALUMM M KOHCTaHTbl  guccouMauuuM  ONA  HU3KOMONEKYIAPHOro U
BbICOKOMOJIEKYNIAPHOTO  371eKTpoanTa. OnpepeneHne KOHCTaHTbl guccoumanmm
NOJIMSNEKTPONINTA MO pe3ynbTaTaM  MOTEHLMOMETPUYECKOTO TUTPOBAHUA €ero
pacTBopa. 3aBMCMMOCTb KOHCTaHTbl AMCCOLMALMM OT CTEMEHU AMccoumaumm gns
noAManekTponnta. KoHPOpMaUMOHHbIE MpPEeBPaAEHUA MOAUINEKTPONUTOB B




pacTBopax. BTopuuHas CTpyKTypa MaKpOMONEKYn MNPUPOAHbIX U CUHTETUYECKUX
NOAN3NEKTPOIMTOB. PaKTOPbI, BbI3bIBaIOLWME KOHGOPMALMOHHbIE NPEBPALLEHUA B
pacTBOpax MO/MNINEKTPONUTOB. KoonepaTuBHbIA XapakTep KOHGOPMALMOHHbIX
nepexogos no AdaHHbIM NoTeHUUMOMETPUYECKOro TUTPOBAHUA NOJININEKTPO/INUTA
(Ha NpuMmepe NONMMETUNMETaKPUIOBOM KUCNOTbI).

I'mpponnHamMuyeckue CBOWMCTBA JIMHEWHBIX IMOJUAJIEKTPOIUTOB B PACTBOPE.
3aBUCHUMOCTb BSI3KOCTH PACTBOPA IOJUAIEKTPOJIUTA OT KOHUEHTPALUU U
BenmunHbl pH  pactBopa. IlommdnextponutHoe Habyxanue. BrmsHue
VMOHHOM CHJIBI Ha BA3KOCTb ITOJIMAJIEKTPOJIMTA B PACTBOPE.

MonnamdonnTbl CUHTETMYECKME M NPUPOAHbIE. M303neKTpuyeckaa U M30MOHHanA
TOYKM noanamoonutoB. Cnocobbl ux onpegeneHva. KoHpopmaLMOHHbIe
NPeBpalleHns B MoONeKynax  nonvam¢onutos.  BASKOCTHble — CBOWCTBA
noanameonmMTos B pacTeope.

HOOI'IepaTVIBHbIe peakunn Cc y4actmem noansaNneKTpo/INTOB.

6. CTpykTypa M OCHOBHbIE (PM3HYECKHE CBOICTBA MOJTUMEPHBIX TeJl
ArperaTHble U (a30Bble COCTOSIHUA MMOJUMEpPOB. OCOOCHHOCTU OJIMKHETO U
JAJIbHETO0 IMOPSAJKOB B IOJMMEPHBIX CHCTEMax II0 CpPaBHEHUIO C
HU3KOMOJIEKYJISIPHBIMH BEIIECTBAMHU.

Kpucrammmueckoe ¢pazoBoe COCTOSIHHE MTOJMMEPOB. Y CJIOBHUSI, HEOOXOAUMBIC
U JOCTaTOYHbIE JJIs CYLIECTBOBAHMSA IIOJIMMEPA B KPUCTAIIIMYECKOM
cocrossHuu.  Kpucrajumsanuss W [UJIaBI€HHE  MOJAUMMEpPOB.  Tumbl
HaJMOJIEKYJIIPHBIX CTPYKTYp 3aKpUCTAIN30BAHHBIX IIOJIUMEPOB.
Mexanuyeckue  CBOWMCTBA ~ KPUCTAUIMYECKMX  MOAMMepoB.  Kpubble
HanpsbkeHue-1epopMalys KpUCTANIMYECKUX TTOJIMMEPOB.

AmopdHoe dazoBoe cocrosiHue. CBoiicTBa amMOpQHBIX MoTUMEpoB. Tpu
¢usnveckux cocrosHusA. Tepmomexanndeckrne Kpusble (TMK) amopdHBIX
nonumepoB. TemmepaTypbl cTekioBaHMs M Tekydectu. CrekiaooOpasHoe
COCTOSIHME  TOJUMEpOB. MexaHWyeckue CBOICTBa  CTEKJI00Opa3HBIX
MIOJINMEPOB. BBIHYXZE€HHas 53JIaCTUYHOCTb. TemmepaTypa XpyIKOCTH.
Bricokoanactuueckoe cocrosiune. KpuBble mnomyudectu. OOpatumas u
HeoOpaTumas nedopmarus. BsskoTekydee cocTosHue.

[MnacTudukanus NoIMMepoB.

8. Xumuyeckue cBOMCTBA 1 XMMHYECKHE NIPEBPAICHUs I10JIMMEPOB
XUMUYECKHE  peaKkIuu TMOJUMEpoB, Kiaccupukanus. OcoOeHHOCTH
XMMHUYECKMX peakuuil ¢ yuyacTueM Makpomosekyil. Crenududeckue
KHMHETUYECKUE U TEPMOJMHAMUYECKUE 4YepPThl XUMHUECKHUX peakuuid c
y4acTHEM MaKpOMOJIEKYJ, HANpaBlIEHHOCTh peakiuid. DPQPEeKT LemHoro
ctpoeHusi,  "adpdext  cocema"  (KMHETMYECKHE  3aKOHOMEPHOCTH).
KondopmannonHble, KOHIEHTPAL[MOHHBIE, 3JIEKTPOCTATUYECKHE.
XUMUYECKHE PpEaKIMH, HE COMPOBOXKIAIOUINECS H3MEHEHHUEM CTElEeHU
nonumepu3zanuu. [loanMepananornyaeie npeBpaiieHus (MoJydeHne HOBBIX
MOJINMEPOB, XUMHYecKass Moaudukanus). TUIbl BHYTPHUMOJIEKYISPHBIX
peaKIMii: MUKIU3aIHs, C BBIACICHUEM HU3KOMOJEKYIISIPHBIX MPOAYKTOB, 03
o0pa3zoBaHus U C 00pa30BaHUEM TT-CBS3EH.

XUMUYECKUE  PEAKIUM, [NPUBOASIIME K  YBEIMYEHHUIO  CTENEHU
MoJIMMepHU3alui. MeXMoNeKynspHble peakuuu. Peakuumu cCrHIMBaHWUs.
Bynkanuzanus kaydykoB. @POpMHUpOBAHHME NOJUMEPHBIX U3JCIHH U3
PEaKIMOHHOCIIOCOOHBIX oUuroMepoB. [IpuBUTHIE U OJIOK-COMOIUMEPHI.
XMMUYECKMe peakuuu, MpUBOAALLME K YMEHbLIEHUIO CTEMEHU NOJMMepPU3saLmK.
[Ba TMNa MEeXaHM3MOB peakUMKU AEeCTPYKUMWU: CAydYaiHbld U LenHoit. LlenHas
Aenonumepusauma. [ecTpykuma MNONMMEPOB MO BAUAHMEM XUMMUYECKUX U
GU3MYeCKMX BO3AEICTBUI: TepMUYecKas U TEPMOOKUCAUTENbHAA [AeCcTPyKumsA
nonMmepos. [opeHne nonumepos. CTapeHuMe MNOAMMEPOB W CNOCOObl




npeanoTBpalleHunA.

dopMmbl TERYLLETO
KOHTPOIA

YCTHbIV ONpoc, NpoBepKa oT4eToB JIP, KONNOKBUYM

dopma
NPOMEeKYTOYHOM
aTrectaumm

JK3ameH

4.3.1 llepeyeHb NPAKTUYECKUX 3aHATHUIN U JIAGOPATOPHBIX paGoT

Ne n/n

Ne pasaena u Tembl
ANCUUNANHDI
(mogyns)

HavmeHoBaHWe nabopaTopHbIx paboT

TpyaoemKocTb

(4ac.)

Bcero
Yyacos

M3 Hux
npakTuyeckas
noAroTosKa

OueHouHble

cpencrea

dopmumpyemble
KomMneTeHuun

PacTtsopbl
nonMmepos

1. OueHka noAMAMCNEepPCcHOCTU MOAMMEpPOB
MeToaoM TYypbMANMETPUYECKOTO
TUTPOBaAHUA.

2. OnpepgeneHne MONEKYNAPHOM Macchl
NOAMMEPOB METOA0M BUCKO3UMETPUN.

3. OueHKa nonMamcnepcHOCTU NOAMMEpPOB
METOA0MBUCKO3UMETPUN.

18

NonnanekTpon
UTbI

1. OnpepeneHne KOHCTaHT Auccoumnaumun
NOMMKUCAOT WU UX HU3KOMOJIEKYNAPHbBIX
aHanoros MeTo40M
NOTEHLUUOMETPUYECKOTrO TUTPOBAHMUA.

2. OnpepeneHne cBoboaHOW 3Heprum
KOHGOPMALMOHHOTO nepexoza
NOMMETAKPUNOBOM  KUCNOTbl  METoLOM
NOTEHLUUOMETPUYECKOrO TUTPOBAHMA.

3. Bucko3umeTpuieckoe MoBeJeHNe
MOJIM3JIEKTPOJIMTOB B pacTBOpE

18

CuHTe3
noaMmepoB

1. UccnepoBaHe KUHETMKU pagMKanbHOM
nosiMMepusaLmmn cTupona B macce (610ke).
2. BauaHWe npupoabl pacTBopuTens Ha
paAMKanbHY0 NOMMEPU3ALMIO CTUPOAA.

3. CycneH3noHHan noanmepusauua
cTMpona (MmeTunmeTtakpunaTa).

4. OnpegeneHve KOHCTaHT paauKa/bHOM
cononMmepusauMm B CUCTEME  CTUPO-
MeTUAMeTakpuaatT  (CTMpon-  akpuaoBsas
Kucnora).

5. KaTnoHHan
BMHUNBYTUAOBOTO 3dupa.
6. WUccnepoBaHue KUHETUKM
NOJIMKOHAEHCcaLUn 3TUNEHTINKOAA c
aAUNNHOBOM KUCNOTOW (3TUNEHIANKONA C
dTaneBbIM aHIMAPULOM).

noanmepusauna

18

Xumunyeckme
CBOICTBA n
XUMUYECKUNe
npespaweHunsa
noanmepos

1. Peakuua TepmUYecKoM
NoAMBUHUAXN0PUAA.

2. MonyyeHne noanBMHUANALETaTA
aTepudmKkaumen noAMBUHMNOBOIO CNMpTa
YKCYCHbIM aHTUAPUAOM.

3. MNonyyeHne nonvBuHuUndopmans w3
NOIMIBMHMJIOBOTO CNUPTA.

AeCcTPpyKLMM

18

YCTHbIN ONPOC, KONNIOKBUYMbI, OTYETbI

OnkK-1
OrK-2
OrkK-4
OrK-6




4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCMMbBIX Ha CaMOCTOATe/JIbHOEe H3y4YeHue

CaMOCTOATEJIbHOM PaGoThI CTYAEHTOB

Ne Tema 3apaHue ®opmmpyemas MOK
KoMneTeHUus

1 O61me cBeneHus BrinosiHeHuE MpakKTUYECKUX OnkK-1 OMNkK-1,2; OnNK-

0 BEICOKOMOIIEKY- 3amanuil 1o Teme «OCHOBHbBIE OnK-2 2.1, OMNK-2.2;
MOHATUSL XUMUHA Onk-4 OMnK-4.3; OnNK-

gﬁ[}){imxcoez{HHe- BBICOKOMOJICKYIIAPHBIX OIIK-6 6.1
COEIMHEHUH »

2 | Knaccudukarus | BolmonHeHHE TPaKTHYECKUX Onk-1 OnkK-1,2; OIrMK-
MOJINMEPOB U UX 3aJaHUuN 110 TEME OnNK-2 2.1; ONK-2.2;
BaKHEHUIITNE «Knaccudukanus nonumepo» OnK-4 OMnK-4.3; OflK-
MIPEICTABUTENN OIIK-6 6.1

3 | Ctpykrypa u BrIimmonHeHre npakTUHYECKHUX OnkK-1 OnkK-1,2; OMNK-
CBOMCTBA 3agaHui 1o teMe «CTpyKkTypa u OnK-2 2.1, OnK-2.2;
MaKpPOMOJIEKYJT CBOMCTBAa MaKpOMOJIEKYJD» OrnK-4 OnK-4.3; OMNK-

OITK-6 6.1

4 | Cunres MoaroTtoBKa oTyeTa no | ONK-1 ONK-1,2; ONK-

MOJIMMEPOB nabopatopHbim pabotam  «CuHTes | OMK-2 2.1, ONK-2.2;
NnoIMMepoB» OlnK-4 OnkK-4.3; OrnK-
OIIK-6 6.1

5 | PactBopsbI ITonroroBka oruera o OnkK-1 OMnK-1,2; OnNK-

MOJIUMEPOB nabopaTopHbIM paboTam OnK-2 2.1; 0OnK-2.2;
«PacTBOPHI OTUMEPOBY» OnkK-4 OrK-4.3; OIlK-
OITK-6 6.1

6 | [lomuanekTponu- | [loaroTroBka oTvera ro OnkK-1 OMNkK-1,2; OnNK-

THI 71a00paTopHBIM paboTaM OnK-2 2.1, 0nK-2.2;
« 1o NEKTPOIUTEI» Onk-4 OrK-4.3; OfllK-
OIIK-6 6.1

7 | Ctpyktypa u BrinosiHeHUE MTPAKTUYECKHUX OnK-1 OfK-1,2; OIlK-
OCHOBHEIC 3agaHui 1o TeMe «CTpyKTypa u OnK-2 2.1; OnNK-2.2;
duznveckne OCHOBHBIE (pu3mueckue cBoiictea | OMK-4 OrnK-4.3;  OMNK-
CBOICTBa IIOJINMEPHBIX TE» OrnK-6 6.1
MOJIMMEPHBIX TEJ

8 | Xumuueckue [Toaroroska oruera 1o OnK-1 OMK-1,2; OIlK-
CBOMCTBA U 71a00paTopHBIM paboTaM OnK-2 2.1, OMK-2.2;
XUMHUYECKHE «XHUMHUYECKHE CBOMCTBA U OnK-4 OnK-4.3; OfMK-
TIPEBPAIICHHUS XUMHUYECKHE MTPEBPACHUS OnK-6 6.1
MOJIUMEPOB TIOJIMIMEPOBY

4.4. MeTtoauyecKkue yKa3aHUs MO0 OpraHusalnuu

CTYAEHTOB

NnabopatopHbiM paboTam,

CaMOCTOSITE/IbHOM paﬁoTbl

CamocrtoaTtenbHas paﬁoTa CTy4eHTOB, CBA3aHHaA C I'IOAFOTOBKOﬁ OT4Y4ETOB NO BbINO/IHEHHbIM

3aKpensieHmem TeopeTnd4eCKoro martepuana

KOZITOKBNYyMam, npoBognTCcA BO BHEAyOUTOPHOE BPEMA.

Cmpykmypa omyema ro nabopamopHoli pabome:

1. Uenb paboTbi.

2. TeopeTnyecKan 1 sKCNepUMeHTaIbHaA YacTb.

B BuAae noAarotToBkn K




3. BbINOAHEHME PAaCYETHbIXB COOTBETCTBUM C METOANUYECKMMM YKa3aHUAMU K KaxKaol paboTe.
4. BblBOA (Ha OCHOBE NOJIYYEHHbIX Pe3yabTaTos).

MeToaudeckiue pEeKOMEHIAIMM 10 BBIMOJIHCHUIO JIA0OpaTOpPHBIX paboT u 00paboTke
HOJTYYEHHBIX SKCICPUMEHTAJIBHBIX JAHHBIX 10 KaXIoW JlabopaTopHOi paboTe OmMHMCaHBI B
METOAMYECKMX YKa3aHUSAX Ha BBHINOJIHEHHE J1a0OpaTOpHBIX paboT MO MIPaKTUKyMY
«Bsicokomonekynsapusie coenunenus» /B.A.Kpyrnosa.- Upkyrck: WM3n. Upkyrtck. roc. yH-Ta,
2006. 52 c. u yue6HOM nocoOuu - IIpakTHKyM 1O BBICOKOMOJIEKYJISIPHBIM COSIUHEHHM: yueo.
nocooue / mox pen. B. A. Kadanoga. - M. : Xumus, 1985. - 224 c.

4.5. I[IpuMepHas TeMaTHUKA KyPCOBBIX pa6boT (IpOEeKTOB)
Mo AaHHOW AMCUMNIMHE BbINOJIHEHME KYPCOBbIX MPOEKTOB (paboT) He NnpeaycmaTpuBaeTcs.

V. YYEBHO-METOAUYECKOE U NH®OPMAIIMOHHOE OBECIIEYEHMUE
JUCHUITVIMHBI (MOY JIA)

a) OCHOBHAH JIHTEPATYpa:

. 3e3un A.B. BoicokoMonexkynspssic coelHHeHHa. Y4cOHMK H NPakTHKYM aas
akagemuueckorodakanaspuara. M.: Opaiit, 216. 340 ¢.

2. Kupees B. B. BricokoMoeKyIspHbie coetHHenns.yseb. s Daxananpos : yueb. s
CTYL.BY208, 06yy. no nanpas:. noarot. "Xum. rexsonorus”. logusa. 2013,

3. Ulumonox M. B. Buicokomonexynspusie coeaunenus/ M. B. lllumonok. -
Munck:Buiiimas mrkona, 2012, -535 ¢. 9bC Aibykc

4. Bapynnn, A. A. BhicokoMonekynspHbic coeauuenus : yueGHoe nocobue / A. A.
Bapynun. J1. C. MacnoGoes, A. A. ®arina. — Canxr-TlerepGypr : BI'TY "Boenmex” um. LD

Yerunopa, 2015. 59 ¢. — ISBN 978-5-85546-867-0. — Tekct : anekTpoHHsi // Jlans |
3neKTpoHHO-OubmoTeynas cucrema. — URL: https://e.lanbook.com/book/75163  (nara
obpamenus; 12.04.2022). — Pexcum goctyna: Ui aBTOPH3. NO/Ib30BATE/CH. +

5. TeopeTHHecKHe OCHOBhI CHHTE3a BHICOKOMOJEKY/ISPHBIX coeauueHuil @ yuebuoe
nocobue / H. 10. Cannuxosa. JI. A. Bnacopa, C. C. Huxkymun, M. H. [Myraucsa, — BopoHex !
BI'VUT, 2020, — 55 ¢. — ISBN 978-5-00032-465-3. — Teker : aneKkrpoHHsii // Jlans
EKTPOHHO-OnOmoTeunas  cucrema. — URL: https://e.lanbook.com’baok/171015  (nara

obpamenns: 12.04.2022). — Pexum aocTyna: Ui aBTOPH3. 10/1b30BATENCH. +

0) NONOJAHATEILHAN JHTEPATYpA

1. Cemumkor lO.JI.., 3aiiues C.JI. Bpeaenwe B XHMMIO W (H3HKY HOAHMEpUs.
HusxnuitHosropoa: uzn-so HHI'Y, 2007, 257 ¢. o

2. Cemunxos 10.J1. BricokoMonekyispabie coeanuenns. 1-2 uaa. - M.: Axazemus, 2005.
367 ¢. 20 2x3

3. Jleiikun FO.A. OUIMKO-XHMHYECKHE OCHOBBI CHHTE3a MNOJMMEPHLIX COPOEHTOB
Vuebuuk. 2-em3, ucnpas. (31.) - Mocksa: Jlanb. JlaGopatopus 3nanui — 2011 - Pesun

nocryna DBC«H3narenserso «Jlanb»
(:!.':’,.IU i "}/u Y
(e ‘f
‘—r.-r*.u_,.;"." =

B) MeToau4yeckas sureparypa

1. KoHTponunpyemas "muBaa" paamkanbHaa nonvmepusaums .meTog. ykas. J1.A. Lapuk.
MpkyTcK: UTY - 2008

2. [llpakTuyeckaa noAMMepHaa XMMWUA B 3adadax .meTon. ykasanua B.A. Kpyrnosa, B.H.
KnHaes.- NpkryTck: UTY - 2009



3. MpaKkTU4ecKasa xmumma B 3afa4ax .metoa. yKkas. B.A. Kpyrnosa. - Vipkytck: UTY - 2009

4. CycrneH3noHHaa N aMy/IbCMOHHaA noammepusauma .Metogq,. ykas. Hosukos, J1.A. Uapuk. .-
UpkyTck: UTY - 2008

5. TpexmepHasa pagukanbHaa noanmepusauma M Cconoanmepusauma .metoq. ykasanuma J1.A.
Uapuk, C Tanages. - NpkyTck: UTY - 2012

6. BbicokomonekynapHole coegnHeHua .CUHTE3 U XMMMYeCKMe npespaweHnda. Metoa. ykas. no
BbINONHEHWUIO nabopart. pabort. .- UpkyTck: UTY - 2006

7. Uapwk N1.4. MpupogHble buonormyeckne nonnmepbl — UpkyTck: nsa-so UMNY- 2010

I‘) ba3bl JJaHHBIX, I/IH(I)OpMaI.lI/IOHHO-Cl'[paBO‘-IHbIe U ITIOMCKOBbIE€ CUCTEMBI

1. http://www.chem.msu.ru/rus/teaching/vms.html

2. http://www.chem.msu.ru/rus/chair/vms/welcome.html

3. http://www.chem.msu.ru/rus/teaching/lachinov/welcomel.html

4, http://www.chem.msu.ru/rus/teaching/lachinov-basic/welcome.html

5. http://www.chem.msu.ru/rus/weldept.html#lib (Enbanoteka Xummnyeckoro dakynbrera MY
M. JlomoHocoBa)

6. http://www.gpntb.ru/ (TocyaapcTeHHan nybanyHas Hay4HO-TeXHMYecKasa bmubamoreka)

7. WWW.SCirus.com — noucK Hay4yHol MHGopmaLmm Nno KypHanam u web

8. www.elibrary.ru — Hay4YHasa 31eKTpoHHan 6ubanorteka POOU

B cootBetctBum ¢ n. 4.3.4. ®rOC BO, obyyaowmmca B TeyeHMe Bcero nepuoaa obydvyeHus
obecneyeH HeorpaHWYeHHbIN A0CTYN (YAANEeHHbIN AOCTYM) K 3NEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

1. Hayunas snektponnas Oubmmoreka «ELIBRARY.RU» [Dnekrponnslii pecypc] :
caiit. — Pexxum mocrtyma: http://elibrary.ru/defaultx.asp. - Koutpakr Ne 148 ot 23.12.2020 r. AT
ot 24.12.2020 r. cpok aeiictBus mo 31.12. 2021 r. moctyn: http://elibrary.ru/

2. OBC «M3narenpctBo Jlanb». Kontpakr Ne 100 ot 13.11.2020 r. Axt Ne 671 or
14.11.2020 r.; Cpoxk neiictust o 13.11.2021 r. moctymn: www.e.lanbook.com

3. Kontpakr Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok aeWcTBus
no 13.11.2021 r. goctym: www.e.lanbook.com

4. 3BC 243 «bubnunotex». locygapcTBeHHbIA KOHTpakT No 019 ot 22.02.2011 r. 00O
«bnbnuotex». JIueHsNoHHOe cornalleHMe K locyaapcTBeHHOMY KoHTpakTy Ne 019 ot 22.02.2011.
Apapec aoctyna: https://isu.bibliotech.ru/ Cpok aeiictemsa: 6eccpoyHbIi.

5. OBC «Pyxont» Kontpakt Ne 98 ot 13.11.2020 r.; Akt No 6K-5415 ot 14.11.20 T.
Cpok ageiictBus mo 13.11.2021r. gocrym: http://rucont.ru/

6. OBC «Aiioykc.py/ibooks.ru» Kontpakt Ne 99 ot 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpoxk aeiictust mo 13.11.2021 r. moctyma: http://ibooks.ru

7. 000 «3nexrponHoe m3natenbcTBo IOpaitt». Kontpakr Ne 60 ot 23.09.2020r. AkT
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpox pmeiictBua mno 17.10. 2021 r.
noctyi: https://urait.ru/ JIutensuonusiii kontpakt Ne 04-E-0258 ot 20.09.2021r. AKT mpuema-
nepenaun Ne 5684 ot 18.10.2021; Cpoxk neiictBus mo 17.10. 2022 r. noctym: https://urait.ru/

8. 000 «MBUC», kontpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 1. Cpox
nevicteus ¢ 01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com

9. 000 «M I «I'peberrmnkoBy, kKoHTpakT No 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCIHUITJINHBI
6.1. Yye6GHO-/1a00paTOpHOE 060OpPYyAOBaHHE:

MomelleHUa Ana NpPoBeAEeHMA NEKUMOHHbIX M NabopaTOpHbIX 3aHATUI, YKOMMNEKTOBaHHbIE
Heobxoanmbim 06opyaoBaHnem, NpubopHOI 6a3oi U peakTMBaMM, @ UMEHHO:


http://www.chem.msu.ru/rus/chair/vms/welcome.html
http://www.chem.msu.ru/rus/teaching/lachinov/welcome1.html
http://www.chem.msu.ru/rus/teaching/lachinov-basic/welcome.html
http://www.chem.msu.ru/rus/weldept.html#lib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.gpntb.ru/
http://www.gpntb.ru/
http://www.scirus.com/
http://www.elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

- ayAUTOPWUM, OCHALWLEHHbIE MYAbTUMEAUNHbIMU CPeACTBAMM, ANA NPOBEAEHUA ayAUTOPHbLIX U
NPaKTUUYEeCKUX 3aHAaTUiM (aya. 5, 6, 402, 423, 426);

- nabopaTopHble nNpakTUKymbl (aya. 410, 421) no BbICOKOMONEKYNSAPHbIM COEAUHEHUAM,
OCHaLlLeHHble cneayowmm obopyLoBaHneM:

Ne n/n HaumeHoBaHue Konnuectso
1 2
1 BbITAXKHOW WKa 6
2 BoaocTpyliHble BaKyyMHble HAacoChl 6
3 Melwwanka c sneKTponpruBoaAOM 4
4 MarHutHaa mewanka 6
5 Pedppaktometp NPD-22 2
6 CywwunbHbI wKad CHON -3,5 3
7 Bechl 4
8 LLTaTmebl 28
9 TepmocTar
10 MnponnsHaa neyvb 2
11 Habop xMmmyeckom nocyabl U peakTUBbI
12 JNTabopaTtopHble CTobI 20
13 MncbmeHHble CcToNbI 18
6.2. [IporpaMmMHOe oGecnieyeHue:
Cpok
HaumeHoBaHue Aarta o
O6ocHoBaHMue ans Aevicreua
Ne NporpammHoro Kon-Bo Bblgauu
nonb3osaHusa MO npasa
NpoAyKTa AvueHsumn
Nno/ab30BaHUA
1. | Microsoft Office Professional Plus 12 Homep NnueHsun | 01.12.2009 | 6eccpoyHo
2007 Russian Academic OPEN No Microsoft 46211164
Level [OC.KOHTpaKT
Ne 03-162-09 oT
01.12.2009
2. | Microsoft® Windows® Professional 12 Homep NnueHsun | 01.12.2009 | 6eccpoyHo
7 Russian Upgrade Academic OPEN Microsoft 46211164
No Level Promo [OC.KOHTpPaKT
Ne  03-162-09 ot
01.12.2009
3. | OpenOffice 4.1.3 Ycnosua Ycnosus Ycnosus 6eccpoyHo
npaBoobnagate | MCNonb3oBaHMA no | npasoobna
na CCbl/IKe: Jatens
https://www.openoffi
ce.org/licenses/PDL.ht
ml

6.3. TexHu4YeCcKHe U 3JIEKTPOHHbIE CpeCTBa:

METO,CI,VI‘-IGCKOﬁ KOHLLGHLLMEﬁ npenogasaHnA npeayCMoTpeHO MUCNO/1b30BaHME TEXHUYECKUX U
INIEKTPOHHDbIX CpeacTB O6y'~leHWr'I M KOHTPOAA 3HaHUM CTy4EeHTOB! MyanMMe,ﬂ,MﬁHble npeseHTayunn.

VII. ObPA3OBATEJ/IBHBIE TEXHOJIOT U




Mpu  peanusaumMmM  NPoOrpammbl  AAHHOM  AUCUMNAMHBI  MCNOABL3YIOTCA  Pas/iMYHble
obpasoBaTe/ibHble TEXHON0MMK

1. PasHoypoBHeBoe Y npenopgasaTena MOSBASAETCS BO3MOMHOCTb MOMOratb cnabomy,
obyuyeHue YOENATb BHMMAHME CU/AbHOMY, pPeasn3yeTca KeslaHWE  CU/bHBbIX

y4yawmxca bbicTpee n rnybxke npogsuratbca B obpasoBaHun. CU/bHbIE
yyalimecs yTBEpXKAaloTCA B CBOMX CMOCOOHOCTAX, c/labble MnosyyatoT
BO3MOHOCTb MCMbITbIBATb Yy4eOHbIA ycrnex, MOoBbIWAEeTCA YPOBEHb
MOTUBALMM YYEHbS.

2. MpoeKkTHble meToabl PaboTta no pgaHHOM MeToAMKE fAaeT BO3MOXHOCTb  Pa3BMBaATH)
0by4yeHus WHOMBUAYANbHbIE  TBOPYECKMe  CrnocobHOCTM  yyawmxca, 6Honee

OCO3HAHHO NOAXOAMTb K NpPodeccMOHanbHOMY W COLMANbHOMY|
camoonpeaeneHunto

3. Uccneposatenbckme | [aeT BO3MOMKHOCTb Y4YalLMMCA CaMOCTOATENbHO MNOMNOJHATL CBOMU
meToabl B 06y4eHMn | 3HaHUA, ryboKo BHMKATb B M3ydyaemyto npobaemy M npegnonaratb nyTu

ee pelweHun, 4YTo Ba*KHO npu GOPMMPOBAHUN MMUPOBO33PEHUA. ITO
Ba*XHO AN ONpefeneHus WHAMBUAYaNbHOW TPAEKTOPUM Pa3BUTUSA
Karkgoro obyyatouierocs

4, JlekunoHHo- [aHHaa cucTema gaeT BO3MOMKHOCTb CKOHLUEHTPMpOBATb maTtepuan B
CEMMHAPCKO-3a4eTHan | 6J10KM U NPenogHOCUTb ero Kak eaMHOEe Lesoe, a KOHTPO/ib MPOBOAUTH
cucTema no npeaBapuTenbHOM NOArOTOBKE 0byYatowmxcs

5. NHdopmaymoHHOo- N3meHeHue u HeorpaHuMyeHHoe oborauieHue cofeprKaHus
KOMMYHMKaLMOHHbIE | 06pa3oBaHUsA, WCMNOJIb30BAaHME WHTErPUPOBAHHbIX KypcoB, A0CTyN B
TEXHO/I0rnmn MHTEPHET.

6. Cuctema dopmupoBaHue nepcoHNPULMPOBAHHOTO yyeTa OOCTUKEHUN
WHHOBALIMOHHOM obyuvatowerocs Kak  MHCTPYMEHTa  NejarorMyeckon  noAadepiKKu
OLLEHKM «NMOPTHONO» | COUNANBbHOTO camoonpegeneHus, onpeaeneHus TpaeKkTopuu

MHANBUAYANIbHOIO Pa3BUTUA IMYHOCTH

B mpouiecce m3ydeHHs IUCHHIUINHBI «BBICOKOMONIEKYISPHBIE COSAWHEHUS» YUTAIOTCS
JEKIMH, TIPOBOJSTCS CEMUHAPBI, Ta00paTOpHbIE pabOThI U KOJIJIOKBUYMBI.

Ha mabGopaTopHBbIX 3aHATHSAX, KOTOpBIE COCTaBSIOT Oosee monoBuHb (56%) ot
KOHTAKTHOM palOoThl, KaXAblil CTYJEHT BBHINOJHAET JIAOOPATOPHYIO padOTy HMHIMBUAYaJIHHO.
Takoil Bua opraHu3anuu 00y4eHHs! CIOCOOCTBYET MPUOOPETEHHIO HABBIKOB CaMOCTOSITEILHOTO

BCACHUA SKCIICPUMCHTAJIBHBIX pa60T,

HaBBIKOB O6paH_ICHI/I$I n pa6OTBI C pPa3jInYHbIMU

XUMHUYECKMMHM BEIIeCTBAMU U MpUOOpaMu, OpraHu3alii METOJUKU SKCIIEPUMEHTAIBHBIX padoT,
a TaK)K€ COCTaBJIEHMS NPOTOKOJIOB OTYETOB XUMHUUYECKUX IKCIIEPUMEHTOB. [[oAroToBKa O0TYETOB
1o 1abopaTopHbIM padboTaM (OpPMHUPYET YMEHUE NMPOBOIUTH MEPBUYHBIN aHATIU3 PE3YyIbTaTOB C
y4eTOM OOIIMX 3aKOHOMEPHOCTEH, (OpPMYIHpPYEeMBIX B paMKaX OpPraHWYECKOH XUMHMH, U
(GbopMyIUpOBaTh IPAaMOTHO BBIBOJIBI.

B kauecTBe MHTEPaKTUBHBIX (OpM OO0YUEHUs, IPUMEHIEMbIM B MPOLIECCE JUCIUILTUHBI
«BBICOKOMOJIEKYJIIPHBIE COETUHEHUS», TPOBOASITCS KOJUIOKBUYMBI.

HaumeHoBaHue Tem 3aHATUIA C UCNONIb30BAaHUEM AaKTUBHbIX d)OpM OGYHEHMH:

dopma / MeToapl Kon-so
Neo Tema 3aHATMA Bupg 3aHATUA pma / A
WMHTEPaKTUBHOIo 0by4yeHus Yyacos
CTpyKTypa u CBOHMCTBA
1. PYKTYP cobecegoBaHue KONINOKBUYM 2
MaKpOMOJIEKYII
PacTBOpbI nosMMepos.
2. cobecenoBaHue KONIOKBUYM 4
MonnanekTponunTbI
3. CuHTEe3 nonmMmepos cobecegoBaHue KONIOKBUYM 4
CTpyKTypa 1 OCHOBHBIC
4, PYKTYP . cobecegoBaHue KOJIIOKBUYM 4
(u3nyeckue cBoicTBa




IMOJIMMEPHBIX TCJI

XnumMmuyeckme  cBoMCTBA WU
5. XMMUYecKkme  npespalleHuma cobecenoBaHue KOJINOKBUYM 4
noaMmepos
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VIILOOHEHOYHBIE MATEPHAJIbL I TEKYIHET'O KOHTPOJIA H
IMPOMEXYTOYHOU ATTECTALIUA

8.1. OneHo4YHbIe CPEeACTBA TEKYLIEro KOHTPOJIA:

KoHTponnpyemble Tembl Komneteruuy,
Ne Bua KoHTponA KOMMOHEHTbI KOTOPbIX
(paspensl)
KOHTPONPYLOTCA
1 BbinonHeHne nabopaTtopHbix pabor. OnK-1
HanucaHue otyeTOB. KOJ'II'IOKBVIyM CprKTypa U CBOMCTBA OrlK-2
MaKpOMOJIEKYI OnNnK-4
OnK-6
2 BbinonHeHune nabopaTopHbIX OlMK-1
pabor. HanucaHue otyeTos. | Pacteopbl noJIMMepoB. OlK-2
Konnokesmnym MonnanekTponuthbl OlnK-4
OnK-6
3 BbinonHeHune NabopaTopHbIX OlMK-1
pabor. HanucaHue OTYETOB. CUHTES NOMMMEDOB OlK-2
Konnoksnym P OlK-4
OrK-6
4 BbinonHeHune naﬁopaToprlx paGOT. CTPYKTYpa U OCHOBHBIE OlK-1
HanuncaHue otyetoB. Konnoksnym (u3uuecKkue cBONCTBA OnK-2
TIOJIMMEPHBIX TEJ OMnK-4
OrMK-6
5 BbinonHeHWe NabopaTopHbIX . OnkK-1
paboT.  HanucaHue  oTuetos. | \MMWHYECKMe  cBOWCTBA W OnK-2
Konokemnym XMMUYECKMNE npeBpaLLeHns OMMK-4
noMMmepoB OMK-6

BOMPOCbHI A1 COBECEAOBAHUA

MpomeKyTouHas aTrecTauma (3K3amMeH) MOKeT NPoBoAUTLCA B Gopme YCTHOro cobecesoBaHuA
WY B BUAE TECTOBbIX 334aHMWI C OTKPLITbIMM BOMPOCaMMU.

KOJI/TOKBUYM 1
CTpYKTypa 1 CBOICTBa MaKPOMO/EKY

1)KouduryparmonHast u3oMepusi 1 KOHGUTYpaIys MAKPOMOJICKYITbI.

2) KondopmarmonHas u3oMepus U KOH(HOpMAIHsi MAKPOMOJIEKYJIBL.

3) Mogenb ¢cBOOOHO-COUWIEHEHHO! TIENMH U IIEMH C 3aTOPMOKEHHBIM BPAIICHUEM.

4) Tlonsatue o craruyeckoM cermente (cermeHT KyHa). B3anMoCBsI3b XMMHYECKOTO
CTPOEHHSI MAKPOMOJIEKYJ U UX THOKOCTH.

5) MonekynsipHO-MacCOBBIE XapaKTEPUCTHKH MOJIUMEPOB: YCPEIHEHHBIE MOJIEKYIIpHbIE
Macchl, OHATHE O (PYHKLIHAX MOJIEKYIspHO-MaccoBoro pacnpeaeneHus (MMP).




KO/NI/TOKBUYM 2
PactBopbl noanmepos. MoananeKkTponuTbl

1) ®a3oBble quarpaMMbl CUCTEM MOJIUMEP — pacTBopuUTeiab. OCOOEHHOCTH Mpolecca
pacTBOPEHUS TTOJIUMEPOB.

2) OcobeHHOCTU TEPMOAMHAMMUYECKOrO MOBEAEHUS MAKPOMOJIEKY/ B pacTBope. YpaBHeHUe
COCTOAHUA NoAMMEpPa B pacTBope. BTopoit BupmanbHblii KO3dPUumeHT.

3) TepmoAnHamMMUYECKOe KauecTBO pacTsopuTens. HeBo3myLleHHbIe pasMepbl MaKPOMOEKY.

4) TuapoaMHaMUYECcKMe CBOWCTBA MaKPOMOJIEKYN B pacTBopax. BsA3KOCTHble aHOManuMu B
pa3baBiieHHbIX pacTBOPaX NOANMEPOB.

5) AbcontoTHas, OTHOCWUTENbHAA, YAeNbHAasA, NPUBEAEHHAA M XapaKTepUCTUYECKas BA3KOCTU.
OnpegfeneHune xapakTepucTMYeckom BAZKOCTU (ypaBHeHMe XarruHca).

6) CBA3b XapaKTEPUCTUYECKOW BA3KOCTUM C MONEKYNAPHOW MAcCcoM noavmepa (ypaBHeHue
MapKa-KyHa-XayBuHKa).

7) BnusaHve npupoabl PacTBOPUTENA Ha BA3KOCTb pPa3baB/ieHHbIX PAcTBOPOB MOAMMEPOB M
OLeHKa CTEMEeHN NOANANCNEPCHOCTM NOJIMMEPOB.

8) ®asoBble paBHOBECUSA B PacTBOPaAX NOJMMEPOB M OCHOBbI GPAKLUOHUPOBAHMA NOANMEPOB.

9) MeToabl OLEHKM CpegHUX MOJEKYAAPHbIX MacC MNOJMMEPOB: CPeSHEYMCIOBON U
cpefHemaccoBoi. MeTogbl onpeaeneHna MOAeKYAAPHOM Macchbl.

10) Ob6uwias xapaKTepuUCTMKa CBOMCTB, OTAMYME MNOAMINEKTPONUTOB OT HWU3KOMOEKYNAPHbIX
3NEKTPOSINTOB U HEMOHOTEHHbIX MOJIMMEPOB.

11) MoHM3aLMOHHOE paBHOBECKE B PACTBOPAX NOAUINEKTPOINTOB.

12) N'unponuHaMudeckue CBOMCTBA JTMHEHHBIX MTOJIUAJIEKTPOIIUTOB B PACTBOPE.

13) NonnamdonnTbl CUHTETUYECKUE U NPUPOLHbIE.

KO/NITIOKBUYM 3
CuHTe3 moJIMMepoB

1) I[lytu cuHTEe3a NOTUMEPOB: MOJUMEPHU3ALHS U MTOJIMKOHICHCALINS.

2) TepMoauMHaMUKa MOJMMEPH3AlMM MOHOMEPOB, COJEpXKALIMX KpaTHbIE CBS3H.
[TonmuMepHu3aMOHHO-1EMIOIMMEPU3ALUOHHOE PAaBHOBECHE.

3) PanukanbHas noauMepHu3arys.

4) PagukanpHas conosmmepm3arnus. Cxema Andpes-Ilpaiica "Q-e".

5) Karnonnas noauMepusanus.

6)AHUOHHAs MTOJIMMEPHU3ALHUS. CrepeoperynspHas KOOPAMHAILIMOHHO-HOHHAs
MOJINMEPHU3ALUSL.

7) Tonuxonaencamusi. MoHoMmepsl i TOJUKOHACHCAMU. OCHOBHBIC Pa3IUUHs
MOJIMMEPU3ALMOHHBIX U MOJIMKOHIEHCAIMOHHBIX ITPOLIECCOB.

8) IloGouHbIe peakuy Npu NOTUKOHIECHCAIIUU U IPUEMBI UX YCTPAHEHUS.

KO/I/IOKBUYM 4
CTpyKTypa u OCHOBHBIE (pM3MUYECKHE CBOMCTBA MOJMMEPHBIX TeJl

1) ArperatHbie u ¢a30BbI€ COCTOSHHS TOJIUMEPOB.

2) Kpucrannuueckoe (a3oBoe COCTOSHME MOJKMMEpOB. MexaHWyeckue CBOWMCTBa
KPUCTANTHYECKUX MTOJIUMEPOB.

3) Amopdnoe dazoBoe cocTosHHE. Tpu HU3UIECKUX COCTOSHUSA.

4) Crekno00pa3HOe COCTOSTHUE MTOJTUMEPOB.

5) BricokoamacTu4eckoe COCTOSHUE.

6) BszkoTekyuee cocTOsIHHE.

7) Tnactudukaius moJIMMepoB.

KOINOKBUYM 5



XHMHYECKHE CBOIICTBA U XUMHYECKHE npeBpameHus moJIuMepoB

1) Xumuueckue peaxkiuu MHOJIMMEpOB, kiaccuduranus. OCOOEHHOCTH XHMHUYECKHUX
peaKUMii ¢ ydacTHEM MaKpOMOJIEKYJI.

2) XuMHMUYECKHE  peaKluu, HE  CONPOBOXKAAIOIIMECS WU3MEHEHMEM  CTEIEHU
noaumepusauu. [loauMepananornyasle npeBpaieHus.

3) Xumuueckue peakiuu, NpUBOASIINE K YBEIUUEHHUIO CTEIIEHU TOJUMEPU3ALINH.

4) XMMUYEeCKMe peakuuu, NPUBOAALLME K YMEHBLIEHUIO CTeneHn noaMmepusaumun. [pa tvna
MexaHU3MOB PeakLyn AeCTPYKLUK: CYYaiHbIA U LenHOM.

5) [ecTpyKuma NoNMMepoB NoA BAUAHUEM XMMUYECKUX U GU3NYECKMX BO3AENCTBHIA.

6) CTapeHue NosMMepoB 1 cnocobbl NpesoTBPALLEHNA.

8.2. OneHOYHbIE CPeACTBA AJIsI NPOMEXYTOYHOM aTTeCTal M
MpumepHbIA NepeyeHb BONPOCOB U 3af,aHUI K 9K3aMeHY

. Ponb nonnmepos B *nBow npupoge.

. 3HaueHMe NONMMEPOB KaK NPOMbILLAEHHbIX MaTepunanos.

. Ponb nonncaxapuzos B knsok npupoge. NMpumepsbl. CTpoeHue.

. Ponb nonnnentnaos n 6enkos B 1o npupoge. Npumepbl. CTpoeHue.

. HyknenHosble Kncnotol. CTpoeHune. buonornyeckme pyHKuuu.

. MpnHUMNbI KNaccudmrKaumm nonmmepos u Knaccudukauma no cucteme MHONAK.
. TpuBManbHan, paunmoHanbHaA N CUCTEMATMYECKAA HOMEHKATypa NOMMEPOB.

. MpupogHble HeOpraHUYecKkue NoAUMepbI.

9. OcCHOBHble MOHATMA W 06WMe npeacTaBNeHUs O noavmepax. Makpomosiekyna u ee
XMMMyeckoe 38eH0. OCOHEHHOCTM MOSIEKYIAPHOIO CTPOEHMA NOAMMEPOB. BaxkHelwmne oTanunTenbHble
CBOWCTBA NOJIMMEPOB.

10. BaxkHeilume npeacTaBUTEIN TOMOLENHbIX U FeTepoLLenHbIX NOAUMEPOB U UX NPUMEHEHME B
HapoOAHOM XO3ACTBeE.

11. KoHdurypaums M KOHPUrypauUMOHHAA  U3OMepUA  MaAKPOMONEKYN  BMHMUIOBBIX,
BUHWU/IMOEHOBbLIX W OMEHOBbIX MNoaumepos. CrepeoperynapHbie noaumepbl. ONTUYECKU aKTUBHbIE
nonMmepbl.

12. KoHndopmauus " KOHGOPMAUMOHHAA  M30mMepwus MaKpPOMONEKy. Mogenb
cBOOOAHOCOYNEHEHHOM TMOKOM MaKkpomonekynbl. CpeaHuWe pagmycbl rayccosa Kaybka (cpepHee
paccTosiHMe MeXAY KOHUAMW Lenu, CpeaHuin pagumyc MHepuMuM M CcTeneHb cBepHyTocTu). Mayccoso
pacnpeneneHue MakpoMOoneKyn.

13. Mogenb uenun ¢ GUKCUPOBAHHBIMW BANEHTHBIMM YyrAamu U CBOBOAHLIM BpaLLEHWEM NO
cazam. Mpupoaa ynpyroctm ru6Kon M3oanMpoBaHHOM LEenw.

14. CywecTBOBaHME 3HEPreTMYecKUXx 6OapbepoB BHYTPEHHEro  BpalieHMA. BausHue
3aTOPMOXKEHHOCTU BHYTPEHHero BpalleHMA Ha cpeaHue pasmepbl MaKpomosekynbl. [oBOPOTHO-
n3omepHoe paBHoBecue.

15. KonuuectBeHHOe BblparkeHUe TrMOKOCTM MaKpoMoneky/bl. [OHATUE O CTaTUCTUYECKOM
cermeHTe. TepmogMHamMMuyecKasa, KMHETUYecKas TMOKOCTb MAKpPOMOeKyn U dakTopbl, ee
onpeaenswowme. YnopagodyeHHble KoHdopmMmaLmmM Makpomonekyn (noamnentugpl, 6enku, AHK, PHK).

16. TepmoAMHAMUYECKUW, KUHETUYECKMIA U MeXaHUYEeCKMI MeToabl OUEHKM TMBKocTH
NONMMEPHbIX MONIEKY B PacTBOPE, B TBEPAOM COCTOAHUM.

17. MonekynapHO-MaccoBble XapaKTEPUCTUKM  MaKpomonekyn. [loHATME O cpefHux
MONEKYNAPHbIX Maccax NoOAMMEpPOB.

18. MonekynapHo-maccoBoe  pacnpefeneHuve,  KOAMYECTBEHHasa  OUEeHKa  CTeneHu
noaMAnCNepcHOCTN noanmepos. NHTerpanbHasa u auddepeHumanbHas pyHkLmMmM MMP.

19. Monumepusauma M NOJAUKOHAEHCALMA — OCHOBHbIE peaKUMW CUHTe3a NOAMMEPOB, WX
NpUHUMNNanbHble OTAnMYUA. Mpumepsl.

CONO UL WN -



20. KnaccnduKauma UenHbiX MNONMMEPU3ALMOHHBIX npoueccoB. Knaccbl MOHOMEpPOB,
BCTYNaloLWMX B NOMMEPU3ALMIO.

21. MNonnmepunsaumMoHHO-geNoINMEpPU3aLMOHHOEe paBHoBecue. [pepenbHasa TemnepaTypa M
paBHOBECHaA KOHUEHTpaLuna MoHOMepa.

22. PaguKkanbHas noAMmepusauma WM ee 3emeHTapHble ctagun. OCHOBHble Crnocobbl
WHULNMPOBAHUA nommepusauum. MoHoMepbl, UX XapaKTEPUCTUKA.

23. Peakuua pocta M obpbiBa Lenn B pagaukanbHOW noanmmepmsaumu. lMNepepada uenm Ha
MOHOMep, PAaCTBOPUTESb, MOMMEP U cney,. A06aBKK.. UHIMBUTOPbI NoAnMepU3aumnm.

24. KMHETUKa paguKaibHOM MNoAMMEPM3aLMMU MPU ManbiX CTeneHAX npespalleHus. Bbisog,
YPaBHEHUA CKOPOCTU Noanmepusaumnmn. IddeKTUBHaAA SHEPTMA aKTUBALMM M ee 3aBUCMMOCTb OT cnocoba
UHULMMPOBaHUA. OCOBEHHOCTM NOAMMEPU3ALNKN Ha FYOOKMX CTENEHAX NPEBPALLEHUAX.

25. CpepHAAa ANMHA KMHETUMYECKOM W NOJIMMEpPHOM Lenu. 3aBUCMMOCTb CpenHeyYncI0BoM
CTeneHu NoAMMepPU3aLNKN OT MexaHM3ma 06pbIBa LLENWU B OTCYTCTBMM Nepesayn Lenu.

26. Cnocobbl NpoBeAeHMA N NMPAKTUYECKOE 3HAYEHME pPaZMKaabHON Noanmepusaumnu. Mprmepsi
NoOAMMEpPOB.

27. PagukanbHaa cononaumepwusauma. [pakTUueckoe 3HavyeHWe ConoaMMepoB. Twunbl
cononmmepos. [AunddepeHumanbHoe ypaBHEHME cOCTaBa CcoNoaMmMepoB (BbiBoA). KOHCTaHTHI
conoammepusaumm n Ux poab B YNpaBiaeHUM NpoL,eccoMm.

28. Ouwarpammbl COCTaBOB COMOJIMMEPOB W TWUMbl pPeakuui cononvmepusaumun. lNpumepsi.
JKcnepumeHTaibHOe onpeaenieHne KOHCTaHT CoNoanmepu3saLnu.

29. PagmKkanbHaa peakuMOHHas CcnocobHocTb. PaKTopbl, onpeaensowme pPeakuMOoHHYH
CNOCOBHOCTb MOHOMEPOB M paauKanos. MNpasuno aHTMHGATHOCTMK.

30. KaTMoHHaa noaumepusauma. XapaKTepucTMKa MOHOMEpPOB, MNOAMMEPUIYIOWMXCA MO
KaTUOHHOMY  MeXaHU3MYy. Katanusartopel KaTMOHHOWM noaMmepusaumn. NHuunmnposaHme
noanmepusaumn. Npumepbl NPOMBbILLIEHHbLIX NOJANMEPOB.

31. PocT uenn u nNpupoaa aKTUBHbIX LEHTPOB B KATMOHHON noavmepusaumun. Ponb
pacTBOpPUTENA U KaTanM3aTopa B CTaguM PocTa Lenu. Peakuum orpaHuYeHMsa pocTa Lenu B KaTMOHHOM
noanmepusaumu.

32. OTmunTenbHble 0COB6EHHOCTU KaTMOHHOM NOIMMEPU3ALLMM NO CPABHEHMIO C PaAUKaNbHON.

33.  AHMOHHaA noaumepusauma. XapaKTepucTMka  MOHOMEpOB W KaTa/aM3aTopos.
MHMUMMpPOBaHME aHMOHHOW nosvmepu3auun. PocT uenu v Npupoda aKkTUBHbLIX LLEHTpoB. lMpumepsl
NPOMbILUNEHHbIX MONMEPOB.

34. OrpaHu4yeHMa pocTa LEenuM B aHWOHHOM nonumepusaummn. CKOpoOCTb M cpeaHeyncsoBas
cTeneHb nNoAMMepu3aunn. YcioBMA  NPOTEKaHWsA, OCOBEHHOCTM UM MpPAKTMYEeCKOe 3HauvyeHue
NONMMEPU3ALLIUKN NO TUMY «KUBIXY LLENEN.

35. NoHHO-KoOpAUHALMOHHAA nonmmepusauma. FeteporeHHble KaTtanusatopbl Uurnepa-Hatra.
MexaHM3M NoAMMepPU3aLnn (3TUNEH, NPONUEH).

36. MonuKoHaeHcauma (onpepeneHve). MoHomepbl. KnaccuduKaums W TUNbl  peakuuii
NOJIMKOHAEHCALMN N UX NpuMmepbl. OTAnMYUTENbHBIE 0COBEHHOCTU NONIMKOHAEHCALMOHHbIX NPOLLECCOB B
CpaBHEHUM C NOAUMEPU3ALUOHHBIMM.

37. TepMoAMHAMMKA U KMHETUKA JIMHEMHOW pPaBHOBECHOM MOJIMKOHAEeHcauMn (Ha npumepe
peakumu noanatepuduKaLmm).

38. CpepgHeuncnosaa cTefeHb MOAMMepU3aLMK, CBA3b ee CO CTeneHbl 3aBepLIeHHOCTH
npouecca NoAMKoHAeHcaumn. YpasHeHne Kaposepca. ®akTopbl, BAMAIOLME HA MOJIEKYNAPHYIO Maccy
NONUKOHAEHCAUNOHHbIX MO/IMMEPOB.

39. Cnocobbl npoBeaeHUs NOMKOHAEHCALMK. [TpuMepbl NPOMBILLIEHHbIX NOJIMMEPOB.

40. XMMMYeCKMe CBOMCTBA U NpeBpaLleHma noanmepos. MoammepaHanorMyHblie NpeBpaLLeHuUs.
OcCHOBHble HanpaBaeHUA U KOHKPETHblEe MPUMEPbI NX NCNONb30BaHUA.

41. BHYTpMMONEKYNsApHble peaKkuMuM MNOAMMEPOB KaK Cnocob cMHTe3a NoMMepoB C HOBbIMM
cBOMCTBaMU. MeXMOeKyNAPHbIE peakLuumn CLUMBaHMUA.

42. Xumuyeckue npeBpalleHUa MNOAMMEPOB, NpoTeKawwme C YMeHblleHUEM CTeneHu
nonumepmusaunn. Jectpykumna noMMepos, ee OCHOBHbIE TUMbl U MEXaHU3M.



43. PacTBOpbI NOANMEPOB U MPUYUHDBI UX U3ydeHUA. Mpupoaa pactesopos BMC. [loKa3aTenbCcTBo
TepMOANHAMMYECKOM YCTOMYMBOCTM PACTBOPOB MOAMMEPOB. [MpumeHUmocTb npaBunaa ¢a3 mMb6ca,
¢da3oBble Anarpammbl.

44. TepMOANHAMUYECKUIN KPUTEPUIA PAacTBOPUMOCTM U Haubosiee xapaKTepHble cayvyan And
pacTBopoB nonmmepos. OcobeHHOCTU pacTBOPOB NoanMMepoB. HabyxaHue nonMmepos.

45. TepmoAnHaMMKa pacTBOpoB nonmmepos. Teopua dnopu-XarrmHca. BoiBog ypasHeHUa ana
AS wnpeanbHoro pactBopa. KombuHatopuanbHasa 3SHTPONMA CMmelleHMa AnAa pacteopos BMC npu
aTepmmyeckom pactsopeHumn. OTKAOHEHME OT NAEaANbHOCTU U €ro NPUYUHBI.

46. TepmoAMHaMMKa pPACcTBOPOB MNOAMMEPOB C Y4YETOM B3aMMOZLENCTBMA MOAMMEp-
pacTBopuTeNb. YpaBHEHWE COCTOAHMA MNOAMMEPaA B PACTBOPE, ero BbiBOA. BTOpon BUpManbHbIN
KO3pdMUMEHT.

47. KpuTepun TepmMOAMHAMMYECKOTO KayecTBa pacTBopuTenei. BauaHue  KavecTsa
pacTBopuTena Ha GopmMy MaKpoMoJieKysl. O-cocTosHMe pacTBopa MOJIMMEpa U TepMOAMHAMUYECKoe
YyCNOBMe ero CyLwecTBoBaHuA.

48. dKcnepuMmeHTaNbHble MeToAbl GPaKLMOHNPOBAHMA NOIMMEPOB.

49. CpepgHeuucnosaa U  cpefHEMaccoBaA  MONEKYNApHble  Maccbl  MNOAUMEPOB U
JIKCNepumeHTaibHble MeToAbl UX onpeaeneHus.

50. TvapogMHamuyeckmMe CBOMCTBA MaKpPOMOJIEKYN B pactsope. BauvAaHue HanpsakeHua u
CKOPOCTW CABWUIra Ha BA3KOCTb. BA3KOCTb pa3baBieHHbIX PacTBOPOB NOJMMEPOB.

51. 3aBUCMMOCTb XapaKTePUCTUYECKON BA3KOCTW PacTBOPOB NOJAMMEPOB OT UX MOJIEKY/IAPHOMN
Maccbl. BU3SKo3umeTpuyeckmii metos onpeaeneHns MoaekyaapHOM Maccbl NOAUMEPOB.

52. BanAaHme KayecTBa pacTBOPUTENA HA XapPaKTEPUCTUYECKYHO BA3KOCTb PAacTBOPOB NOJIMMEPOB
N UX BU3KO3MMETPUYECKYIO MOIEKYIAPHYIO Maccy.

53. OnpeaeneHve HeEBO3MYLLEHHbIX pasmepoB (BbiBoa ypaBHeHus dnopu-dokca) u
XapPaKTEPUCTMK PAaBHOBECHOMN TMMOKOCTM MAKPOMOJIEKYT U3 BUSKO3UMETPUUYECKUX AAHHbIX.

54. MeToapbl onpeaeneHna MONEeKYAAPHbIX MacC MOAUMEpPOB.

55. BAnAHMe KayecTBa pacTBOPUTENA HA XapaKTepUCTUYECKYHO BA3KOCTb PacTBOPOB NOAMMEpPOB.

56. YpaBHeHne Mapka-KyHa-XayBUHKa 1 3Ha4YeHMe ero napameTpoB.

57. YpaBHeHne MapKa-KyHa-XayBMHKa 419 T3TA-yYCNOBUNA.

58. KoapduumeHT HabyxaHNA MaKpOMOJIEKy /.

59. MonuanekTponnTbl, TWMNbl WX  KaaccuduKaumm.  OcobeHHOCTM  noBegeHua U
rMApoayHaMmMyeckue CBOMCTBA MX PAcTBOPOB.

60. OcobeHHOCTM MOHM3ALMOHHOIO PABHOBECUA B pPaAcTBOpPEe CNabblX MOJIMSNEKTPOSNTOB B
CPaBHEHUM C HU3KOMONEKYAAPHBIMWN INEKTPONUTaMN. MI3meHeHUe cBOHOAHON SHEPTUM NPU NMOHU3ALMUM
n KOHGOPMALMOHHOM Nepexose.

61. KoHueHTpupoBaHHbIe pacTBOPbl NOAUMEPOB. 3aBUCUMOCTb BA3KOCTU OT CKOPOCTM CABMra.
HbIOTOHOBCKME U HEHBIOTOHOBCKME KUAKOCTU. AHOMANUA BA3KOCTW.

62. TukcoTponua n gunaTaHcmA. 3aBUCUMOCTb BASKOCTM PAcTBOPOB OT KOHLUEHTPauum.

63. nakokpmuctananmyeckme COCTOAHUA NOAUMEPOB. JIMOTPOMHbIE U TEPMOTPOMHbIE XUAKUe
Kpuctannbl noanmmepoB. OCHOBHble 06/1aCTU NPUMEHEHUA NOJMMEPOB B HKUAKOKPUCTANANYECKOM
COCTOSIHUMU.

64. inarpamma ¢a3o0BOro COCTOAHNA NOANBEH3UNTAYTaMATa.

65. ApomaTuyeckuMe nonanammuabl, A-cnvpanbHble nonaunentuabl, OHK u rpebHeobpasHble
NoSIMMEpPbI KaK ecTKoLenHble BMC, 0CHOBHOM KpuTepuit nepexosa Ux B MesoMoppHoe COCToAHME.

66. Kuaxkokpuctannmyeckoe ynopaaoyeHue NONMMEpPOB: nonvdocoaseHa,
NONUANITUNCUIOKCAHA U T.4,

67. CTpyKTypa aMopdHbIX M KPUCTANIMYECKMX NOIMMEPOB.

68. Tpu PU3NYECKMUX COCTOAHUA aMOpPPHbIX NOJIMMEPOB.

69. BbICOKO3/1aCTUUYECKOE COCTOSIHME KaK peflakCalMoHHbIM npoLiecc.

70. NnactuduKaums NnoMMepOB.

71. MexaHn4yeckue cBoncTea noanmepos. edopmaumoHHbIe CBOMCTBA NOJIMMEPOB.

72. BblHY*AEHHAA 31aCTUYHOCTb U ABNEHMA OpUEeHTaUUK. 3HaYeHMe opueHTaumn.

73. NpOYHOCTb U AONTOBEYHOCTb NOAUMEPOB.



MnaHupyembie pesynbTaTbl 06yyeHUsa ana GopMmupoBaHUA KOMNETEHLUIA

MHAMKaTOpbl A0CTUXKEHUSA

Pe3ynbratbl 06yuyeHunn

MpoueAaypa oueHUBaHUA

KomMmneTeHuun (3HaTb, ymeTb, BnageTb)

OlK-1,2 3Haer: OCHOBHbIe 3aKOHbI n | CobecenoBanue.

Mpepnaraet WMHTepnpeTaumio | 3aKOHOMepPHOCTH,  onpegensaowme | BeimosHeHne

pes3ynbTaTos COBCTBEHHDIX | HanpaBaeHue u PesynbTaT | MPaKTUYECKUX PadoT.

3KCMEPMMEHTOB M pacyeTHO- | MpOoTeKaHMA npoueccos B

TEOPETUYECKUX pabot C | OpraHMYecKnx peakumax

NCno/sib30BaHNEM YmeeT: npoBoguTb  nepsBuuHbIin | CobecepoBaHue.

TEOPETUYECKUX OCHOB | aHaNM3 pe3y/bTATOB C y4eTOM 0OWMX | BbiNnONHEHWE NPAKTUYECKUX

TPAAULMOHHbBIX " HOBbIX | 3aKOHOMepHocTen, bopmynmpyembix | pabor.

pa3fenos XMmum B PaMKax OpraHMYecKomn Xummm OdopmneHne o0OT4ETOB MO

nabopaTtopHbim paboTam.
YmeeT:rpamotHO  dopmynunposaTe | CobecegoBaHue.
BbIBOAbI OdopmneHne o0OT4ETOB MO
nabopaTtopHbim paboTam.

OnkK-2.1 3HaeT:nNpaBuia U HOPMbl TEXHWKWU | BbinosiHEHMe nabopaTopHbIX

PabotaeT ¢  xumuyeckumu | 6e3onacHoct  npu  pabote ¢ | pabor.

BewecTBamm c cobnogeHnem | XMMUHECKMMHU peakTnsamu n

HOPM TEXHWKM Be30MacHOCTH $usmnyeckmmm npubopamm

OnkK-2.2 Ymeet:paboTtaTtb Ha CTaHAAPTHOM | BbinosiHeHMe nabopaTopHbIX

MNposoaut CTaHOApTHble | aHAMTUHECKOM 060pyA0BaHUK: | pabor.

onepauuuM ONA  OnpeAeneHus | AHAMTUYECKMX UM TEXHUYECKMX

XMMUYECKOro 7 dasosoro | Becax, pedppakromerpe

COCTaBa BELLECTB M MaTepuasnos

Ha UX OCHOBE BnageeT:HaBblkamu paboTbl ¢ | CobecepoBaHme.
COBPEMEHHbIMU XMMWYECKMMM | BbinosHeHMe nabopaTopHbIx
npubopamu, npuemamu | pabor.

opraHu3auMm meToauKu paboT npu
peLleHnn NocTaBaeHHOW 33434,

OnkK-4.3

Ob6pabaTtbiBaeT U npeacrasaset
pesynbTaThbl NabopaTopHbIX
WCNbITAaHUN B COOTBETCTBUU C

3HaeT:npasuna COCTaB/IeHUSA
NPOTOKO/1I0B NlabopaTopHbIX
NCMbITaHUN

BbinosiHeHWe NabopaTopHbIX
pabor.

AeCTBYIOWMMM YmeerT:npeactaButb pe3ynbtatbl | ObopmneHne oT4yeToB MO
TEeXHOOrMYECKNUMM OMbITOB U PacyeTHbIX PaboT COrNacHoO | naGopaTopHbIM paboTam.
pernameHTamu TpeboBaHMAM AeNncTBYIoLLMX

TEXHOIOTMYECKUX PErNaMEHTOB
OlK-6.1 3HaeT:npasuna cocTaBsieHua | BbinosHeHWe nabopaTopHbIxX
MNpeacTtasnsaer pe3ynbTaTbl NPOTOKO/I0B 0OTYETOB XMMUYECKUX pa60-|-_
paboTbl B BMAE oOT4eTa Mo | ONbITOB

CTaHAApPTHON dopMe Ha PyccKom
A3blKe

YMmeeT:npeacTaBuTb pes3ynbTaTbl
OMbITOB W pacyeTHbIX paboT cornacHo
TpeboBaHMAM B JaHHOW obnactu
XMMUN.

OdopmneHre oTyeToB MO
nabopaTtopHbiM paboTam.

KPUTEPUUN OLLEHUBAHWUA PE3Y/IbTATOB OBYYEHUA:

1. CryaeHty HEOOXOIMMO BBIMOJHUTH S sabopatopHbiXx paboT. Kaxkmas paborta
OIlCHMBaeTCsd MakcMMyM Ha 3 Oamna. [Ipu BbIMONHEHWH J1Ta0OpPaTOPHBIX PabOT OIEHUBAETCS
TEXHHKA BBIITOJIHEHUS, 0(pOpPMIIEHHE OTYETOB, BKITFOUYAIOIIECE pacueThl 3aJaHHOTO CHHTE3a.




2. [TIlpegycmoTtpeHo 5 cobeceqoBaHHMil IO TEOPETUYECKOMY MaTepHally B BHIE
KOJTOKBHYMOB. KaXkast TeMa olieHHMBaeTcsi MaKCHMyM Ha 3 0asuia.
MaxkcuManbHOE KOTHYECTBO OaiioB Ha dk3amene 30.

OueHKa «Hey[,0BNETBOPUTENIbHO»:
dparmeHTapHOe 3HaHME NpeamMeTa, OTCYTCTBUE YMEHWUIM N HAaBbIKOB NPUMEHEHUS METOA0B U NOAX0A0B
N3y4yaemon ANCUMNAUHBI NPU pelleHnmn yuebHbix 3aaa4 (meHee 50 6annos).

OueHKa «y[,0BNeTBOPUTENIbHOY
HECUCTEMATU3UPOBAHHbIE 3HaHMA NpeaMeTa, YacTUYHO CPOPMMPOBAHHbIE YMEHWUA U HABbIKK
NPUMEHEeHNA MeToA0B W MOAXOAO0B M3YyYaemMoMn AMUCLUMMAMHBI NPU pelleHMn yyebHbix 3agady (50-69
6annos).

OueHKa «xopoLio»:
B Uesom, chOpMMpPOBaHHbIE, HO CoAepKalwme OTaeNbHble MNpobenbl 3HAHUA nNpeamMeTa, YMeHue
NPUMEHATb METOAbl M NOAXOAbl U3yYaeMOMN AUCLMMNMHBI NPU PELIEHNN YYeBHbIX M NPaKTUYECKNX 3aaau
C MWHMMaNbHbIM KO/MIMYECTBOM OLIMBOK HEMPUHLMMUANBHOIO XapaKTepa, Ha/auMuMe HaBblKOB
NPUMeHeHUa METOAOB U MoAX040B M3y4aeMon AUCUMMNANHDBI NPU PELIEHUM YYEBHbIX U MPaKTUYECKUX
3agay (70 - 85 6annos).

OueHKa KOT/IMYHO»:
cPOpPMMpPOBaHHbIE U CUCTEMATU3MPOBAHHbIE 3HAHMA NpeameTa, cGOPMUPOBAHHbIE YMEHUA U HaBbIKK
NPUMeHeHUa MeTOAOB U MoAXo40B M3y4aemMon AUCUMNANHBI NPU peleHUn y4ebHbIX U NPaKTUYeCcKUX
3a4a4(86-100 6annos).

Pa3paboTtumnku:

O.X.H., npodeccop KnHaes B.H.

(nodnucs) (3aHuUmMaemas 0o HOCMb) (uHuyuansl, pamunus)

Mporpamma cocTaBieHa B cooTBeTcTBMU ¢ TpeboBaHuammn ®roC BO u yyeTom pekomeHZaumii
MOOIM no HanpaBAeHUIO NOATOTOBKM.

Mporpamma paccmoTpeHa Ha 3acegaHum  Kadeapbl TeopeTUyecKom M NpUKAagHom
OpPraHUYecKoM XMMUM U NOJNMEPU3ALMOHHBIX MPOLLECCOB

ITporokon Ne 6 ot «15» mas 2020

3as. Kadeapoi %67,*_(&-(“}:, 3penbwreitH O.A.

\

Hacmosawaa npoepamma, He moxcem b6bimb 8ocripoussedeHa HU 8 Kakoli ¢opme 6e3
npedsapumesibHO20 MUCbLMEHHO020 PaspeweHUs Kageopbl-pa3pabomyuKka npo2paMmmel



