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B pe3ynbraTe ocBoeHus 00pa3oBaTeIbHON MPOrpaMMbl 00yUaIOIIHIICS TOJIKEH OBJIaIETh
CJIEYIOIIMMU Pe3yIbTaTaMu O0yUYESHHUS 110 TUCIUTUINHE!

1. IlepeuyeHb MUIAHUPYEMBIX Pe3yIbTATOB 00y4eHHsI N0 JUCIUIITIHHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH pPe3y/IbTaTaMH 0CBOCHHMsS 00pa30BaTe/IbHON MPOrpaMMbl

PesynbTarsl 00ydeHus dopmupyemast KomrereHuus (c IIpun
yKa3aHHEM KO0/1a) Meua
-HUE
3HaHUS 3HaTh cofep KaHue MPOLECCOB OK - 7 criocoGHOCTb K caMOOpIaHu3aluu
CaMOOpraHU3alIH 1 1 caM00Opa30BaHUIO
camMo00pa3zoBaHMsl, UX
0cOOEHHOCTEH U TEXHOIOTUN
peanu3annu, UCXOAs U3 LENei
COBEPILLICHCTBOBAHMS
npodeccuoHaIbHON
JeSITeTbHOCTH.
3Hath npuHUUIEl paunoHaibHoro | OIIK - 2 - cnocoGHOCTBIO HCIIOIB30BATh
MIPUPOIOTIOE30BAHHS; HKOJIOTHYECKYIO IPaMOTHOCTh M 0a30BBIE
VCTOYHUKH 3arpsi3- HEHUs 3HaHUs B 00JaCcTU GU3UKU, XUMHUHU, HAYK
OKpY>Karollen cpeibl 0 3emJie 1 OMOJIOTHHU B )KU3HEHHBIX
3 CUTYalUsX; IPOTHO3UPOBATh
SHATH COUMANbHYIO SHATUMOCTE MOCJIEJICTBHSI CBOCH PO eCCHOHATTEHON
NpoecCHOHANBHBIX 3HAHMH JeSITeIbHOCTH, HECTH OTBETCTBEHHOCTh
3a CBOM PEUICHUS
3HaTh OCHOBHOE 00OpYy/10BaHUE IIK-1 - cnocoGHOCTBIO IKCIUTYaTUPOBATh
JUIS BBITIOJIHEHHST HAYIHO- COBPCMCHHYIO alllapatypy 1
000py10BaHuUE JUIsl BBITIOJIHEHUSI HAYYHO-
HCCIIEI0BATENbCKUX MOJIEBBIX U T —
71a00paTOPHBIX PadbOT 71ab0paTOPHBIX OMOIOTHYECKHX PabOT
YMEHUS Ymers mnaHupoBaTh neau U | OK - 7 cnocoGHOCTE K caMoOpraHu3anuu
YCTaHABJIMBATh TPUOPUTETHI TMPH | © caMOOOPa30BaHUIO
BbIOOpE  CIOCOOOB  IPUHATHS
peuieHui ¢ y4eTOM YCIIOBHU,
CpeACTB, JIMYHOCTHBIX
BO3MOKHOCTEl W BpPEMEHHOH
NEePCHEKTUBBI JOCTHKEHHUS,

OCYIICCTBJICHUA ACATCIIBHOCTU

YMeTh CcaMOCTOSATEIbHO CTPOUTH

porece OBJIQ/ICHUS
uHpopmanuert, OoToOpaHHOU W
CTPYKTYPHUPOBAHHOU JUIs

BBIMOJIHEHUST TPO(ECCHOHATBHOM
JESITebHOCTH.

YMeTh OICprupoOBaTh OCHOBHBIMHU
ITOJIOKCHHUAMU n TEPMHUHaAMHU

OIIK - 2 - crtocOOHOCTBIO UCTIOJIB30BATh
HKOJIOTHYECKYIO IPaMOTHOCTh M 0a30BBIE




1/I3yqaeM0171 JUCIHHUITIIMHBI

YMeTn HCIIOJIB30BaTh
TEOPETUYECKUE U TMPAKTUYECKHE

OMOJIOTUYECKHE 3HAHUS B
KU3HCHHBIX CUTYyallUsX;
MPOTHO3UPOBATh BO3MOYKHbBIE
MOCTICICTBUS cBOCH
npodeccnoHaTbLHOMI
JeSITeTbHOCTH; 000CHOBBIBATh
BbIOpAHHBIC PEHICHUS

Ymetb aHAJTM3UPOBATh
pe3yIbTaThI 71a00pPaTOPHBIX
IKCIIEPUMEHTOB

3HaHMS B 00J1aCcTH (DU3UKU, XUMUH, HAYK
0 3emiie U OMOJIOTHH B JKU3HEHHBIX
CUTYAIIHSX; IIPOTHO3UPOBATH
MOCIIEACTBHSI CBOSH TIPO(heCCHOHATTLHOM
NeSITETTbHOCTH, HECTH OTBETCTBEHHOCTh
3a CBOM PeIICHHUS

YMeTb 3KCIUTyaTUpOBaTh
000pynOBaHUE /7Sl BBIIOJTHEHUS
HAYYHO-HMCCIIE0BATEIbCKUX
MOJICBBIX W 1a0OpaTOpHBIX paboT

ITK-1 - crtocoOHOCTHIO IKCILTyaTHPOBATH
COBPEMEHHYIO aIllaparypy u
000py1I0BaHKE IS BBIMIOJHEHUSI HAYYHO-
UCCIIEIOBATEIICKUX MOJICBBIX U
1a00paTOPHBIX OUOTOTUYECKUX PabOT

Bnanenus
(HaBBIKH/
OTIBIT
JeSITeILHO-
CTH)

Biagers npuemamu
CaMOPETYJISILIMY AMOLMOHAIBHBIX
1 PYHKIMOHAIBHBIX COCTOSTHUI
IIPU BBINOJIHEHUH
npodeccnoHaTBEHOM
JesTeNbHOCTH

Buazgets TexHonorusimu
OpraHu3allfy mpoiecca
camo00pa3zoBaHusl; IpUeMaMu
I[eJIeTIoIaraHusl BO BpEMEHHOM
MEePCIEKTHBE, CIIOCO0aMu
TJTAHUPOBAHUS, OpraHU3aIuH,
CaMOKOHTPOJISI 1 CAMOOIICHKH
JeSITeNIbHOCTH

OK - 7 ciocoGHOCTh K caMOOpraHu3aluu
¥ caM000OPa30BaHUIO




Brnaners undopmanueii o nocnencreusx | OIIK - 2 - criocOOHOCTBIO UCIIOJIB30BATH
1POPECCHOHALHBIX OMIMOOK, SHAHUAMH | 5x 6 10FHYECKYI0 IPAMOTHOCTh M Ga30BbIE
JIEMOHCTPHUPYIOMIMMH SKOJIOTHUECKYIO

3HAHUS B 00J1aCTH (PU3UKH, XUMUH, HAYK
FpaMOTHOCTL U KOMIICTCHTHOCTbH

0 3eMiie ¥ OMOJIOTUH B )KU3HEHHBIX
CUTYaIIUAX; IPOTHO3UPOBATH
MOCIIEACTBYSI CBOSH TIPO(heCCHOHATLHOM
JIEATENHHOCTH, HECTH OTBETCTBEHHOCTD
3a CBOM PeIICHHUS

Bnajets HaBbIKaMu paboOTHI C ITK-1 - crtocoGHOCTBIO IKCILTyaTHPOBAThH
000pYZ0BaHUEM JIS BHIMIOJIHEHUS! | COBPEMEHHYIO allaparypy u
Hay4HO-UCCIEA0BATEIbCKUX 000py0BaHue AJIsl BBIMOJIHEHHS HAy4YHO-

TIOJIEBBIX U JTA0OPATOPHBIX padOT | MCCIIENOBATEILCKUX TOJIEBBIX U
71a00paTOPHBIX OMOIOTHIECKUX PabOT

2. lleab U MeCTO TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH NPOorpaMMbl

Juctumirza «Pu3ndeckast XUMUS 1 BBICOKOMOJICKYJISIPHBIC COSTMHEHUSI» OTHOCUTCS
KBapHATUBHOMY OJIOKY.

JluciurinHa u3ydaercsi Ha 2 Kypcee B 4 cemecTpe.

BX0oauT B UK MaTeMaTHYECKUX U €CTECTBEHHO-HAYYHBIX TUCHMIUIMH. [lepen n3yuennem
JTMCHUILTMHBI (MOIYJIs) CTYICHT JOJDKEH OCBOUTDH CIICAYIOIINE AUCHHUILIHHBL «MaremaTtuka u
MaTeMaTHYeCKHe METOJIbI B Ononoruny, «MHpopmaTruka, COBpeMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHI,
«Duszukay, «Heopranunueckas XuMus», «AHAINTHYECKAs XUMUSY, «OpraHudeckas XUMUs».

IeassMu 0OCBOCGHUS TUCLUUILTHHEI (MOJIYJIS) SIBISIIOTCSl YCBOCHUE TEOPETUYECKUX OCHOB
(bU3NIEeCKOil XUMHH U BBICOKOMOJICKYJISIPHBIX COSAMHEHHH, €€ METOIOJIOTHUECKUX MOIX0/I0B,
(dbopMupoBaHUE MPEICTABICHUH O BO3MOKHOCTSIX IIPUMEHEHHUS €€ 3aKOHOMEPHOCTEH U METO/IOB B
yueOHOM 1 mpodhecCuOHATBHOM NesTeIbHOCTH OHMOJIOTOB.

3. Coaepxanue padoyeii nporpaMmbl (00beM AMCHUIINHBI, THIIBI M BUIbI Y4eOHBIX 3aHATHI,
y4eOHO-MeToAuYecKoe obecnedyeHHe CaMOCTOATe/IbHON PadoThl 00y4al0IUXCs)

Coneprkanne paboueli mporpammel npeactapiieHo B [Ipunoxenun Ne 1.



4. DoHJ OLIEHOYHBIX CpeaACTB MO AMCHHUIIJINHE

4.1. IlepeyeHp KOMIIETEHI M ¢ YKa3aHHEM 3TanoB UX (POPMHPOBAHHUS B IIpoLiecce 0CBOEHUsI 00pa3oBaTe/IbHOI NporpaMMbl. Onucanue
NoKa3aTteJieil M KpuTepHeB OLleHUBAHUSI KOMIIETEHII HA Pa3JIMYHbIX 3Tanax uxX (popMUPOBaHUS, ONIMCAHUE LKA OLleHMBaHUSA

OK-7 - crocoOHOCTh K cCaMOOpraHu3alii 1 caMo0o0pa30BaHHIO

Ilnanupyemble Kpurtepnu onieHuBaHHsA pe3yIbTaTOB 00y4eHH
pe3yJIbTAThI 00y4eHust
0CBOEHHE KOMIIETEeHIIUU (TOKa3aTeny IOCTHKEHUS
He 3auteHo 3auTeHo

3aJJaHHOTO YPOBHS
OCBOCHHS KOMITCTEHITHIA)

3HaTh: JlomyckaeT CylecTBEHHbIE OMNOKU IPH Brageer noiHoi cucTeMoi 3HaHUM O COAEPIKAHUY,
COJIEpKaHKE TIPOLECCOB | PACKPBITUH COEPKAHMUS M OCOOCHHOCTEN 0COOEHHOCTSX MPOLECCOB CAMOOPTaHU3ALUHN U
CaMOOPraHU3aluy 1 IPOLECCOB CAMOOPIaHU3ALHH 1 caM000pa30BaHusl, apryMEHTUPOBAHHO
caMo00pa3oBaHusl, HX camM000pa3oBaHMUsL. 000CHOBBIBAET NMPUHSTHIE PELICHUS MIPU BBIOOPE
0COOEHHOCTEN U TEXHOJIOTHH UX PEATU3aliH C yU4ETOM LeNen
TEXHOJIOTHI 1po(heCCHOHATBHOTO ¥ IMYHOCTHOTO Pa3BUTHUSL.

IlepBsIii 3Tan (YypoBeHb)
peanu3anuu, UCX0as U3

nenen
COBEPIICHCTBOBAHHMS
npodecCuoHaIbHON
JeATeITLHOCTH.
YMeTs: Wmest 6a30BbIe 3HAHKS O CIIOCO0AX TPUHSTHUS loToB 1 ymeeT popMupoBaTh NPUOPUTETHEIC LIETTH
TUTAHUPOBATH TIETH U peLIeHNi TP BBIITOJIHEHUH KOHKPETHOM JeATeNTLHOCTH, J1aBasi OJHYIO apTyMEHTAIII0
yCTaHaBJIUBaTh npogecCHOHANBEHON IS TENLHOCTH, HE MIPUHUMAEMBIM PELISHHSIM MTPH BEIOOpE CrIOcO00B
MPUOPUTETEI IIPHU CHOCO6CH YCTaHaBJIMBATh MPUOPUTETEI IIPU BBIIIOJITHEHUSA NC€ATCIBbHOCTH.

Bropoii 3Tan (ypoBeHs) BBIOOpE CIIOCOOOB IUTAHAPOBAHUU IIeJIEN CBOEH IEATEIBHOCTH.

MPUHSATHUS PELLICHUN ¢
YYETOM YCIIOBHH,
CPENICTB, TUMIHOCTHBIX
BO3MOXKHOCTCH U

BpPEMEHHOM




NEPCIICKTUBBI

JOCTYKCHUS;
OCYILECTBIICHUS

JeSITEITbHOCTH.

VYMeTs: 3Hast coiepkaHue mporecca 00ydeHus, He Brnageer cucremoii otbopa conepxanust 00ydeHus B
CaMOCTOSITEIBHO YMEET CaMOCTOATENILHO OTOUPATH COOTBETCTBHH C HAMCUCHHBIMU IICIISIMU

CTPOMTBH MPOLIECC

CUCTEMATU3HUPOBATD MOAJICKAITYIO YCBOCHUIO

caMo00pa3oBaHus, MPH BEIOOPE METOIOB M IIPUEMOB

Tperuii 3Tan (YypoBeHb)

OBJIAJICHUS MH()OPMAIIIO, BEIOUPATh METOABI U IIPUEMBI IIOJTHOCTBIO YUUTHIBAET YCIOBHS U INUHOCTHBIE
uHpOpMAaLUEH, OpraHu3alfy CBOEH Mo3HaBaTENLHON BO3MOXHOCTH OBJIAJICHHS 3TUM COAEPIKAHHEM.
0TOOpaHHOH H JESITEIbHOCTH.

CTPYKTYPUPOBaHHOM

JUIsL BBITIOJTHEHUS

npodecCuoHaIbHON

JesITeIbHOCTH.

Bnaners: Brnaneer nndopmanueii 00 oTaenbHBIX TpreMax | JleMoHCTpUpyeT 000CHOBaHHBINM BBIOOD IPHEMOB
npreMaMu CaMOPETyYJISALUH, HO HE YMEET PeaI30BbIBATh CaMOPEryJISILUH IPY BBIIIOJIHEHUH JESITEIbHOCTH B
caMoperyJisinuu HX B KOHKPETHBIX CUTyallUIX. YCIOBUAX HEONPEACICHHOCTH.

SMOILIMOHAIBHBIX
(YHKLINOHAIBHBIX
COCTOSIHUU MIPU
BBITIOJTHEHUU
npodeccuoHaIbHON
JeSITeTbHOCTH




Bnaners:
TEXHOJIOTHSIMU
OpraHu3aIliy Tpolecca
camMo00pa3oBaHusI;
preMaMu
TeJICNOJIaraHus BO
BPEMEHHOM
MEPCIEKTHUBE,
crocobaMu
TUTAHUPOBAHUS,
OpraHu3aIlny,
CaMOKOHTPOJIS U
CaMOOIICHKH
JESTSILHOCTH.

Brnaneet orenbHBIMU IprieMamMu
caMOOpTaHK3aIny 00pa30BaTeLHOTO Mpoliecca,
HO JIOIYCKAET CYIIIECTBCHHBIC OIITMOKHU MPH UX
pea3ainy, He YIUThIBAET BPEMEHHBIX
MEPCIICKTHB Pa3BUTHS MPOPECCUOHATBHOM
JESITETIBHOCTH.

JleMOHCTpHUpPYET BO3MOXKHOCTh TIEpeHOCA
TEXHOJIOTMH OpPTraHW3aIlny mporecca
camoo0pa3oBaHusi, cGOPMHUPOBAHHOM B OTHOMU cepe
JeSITEIIbHOCTH, Ha JIpyTue chepbl, MOTHOCTHIO
000CHOBBIBas BHIOOP MCIIOJIb3YEMBIX METOJIOB U
MIPUEMOB.

KOMIIETEHIIM: OIIK - 2 - cioco6HOCTBIO HCTIONB30BaTh 3KOJIOTHUECKYI0 TPAMOTHOCT U 6a30Bble 3HAHUS B 001acTH (U3MKH, XMMHH, HAYK O 3eMIle U
OMOJIOTHY B )KU3HEHHBIX CUTYAlUsIX; IIPOTHO3UPOBATH MTOCIEACTBHS CBOCH MPOPECCHOHATIBHON IS TEIIFHOCTH, HECTH OTBETCTBEHHOCTD 32 CBOM PEIICHUS;

OCBOCHHC KOMIIECTCHIIUHN

Ilnanupyemsle
pe3yJIbTaThl 00y4eHust
(TToKa3aTeny JOCTHKEHUS

3aJJaHHOTO YPOBHS
OCBOEHUSI KOMITETECHIIHH)

Kputepuu oueHnBaHus pe3yjibTaToB 00y4eHHs

He 3auTeno

3auTeHo

IlepBblii 3Tan (ypoBeHb)

3HATh MPUHITUTIBI
paloOHaIbHOIO
IIPUPOIONOIB30BAHUS
; ACTOYHUKH 3arpsi3-
HEHHUs OKpYKaroLIei
Cpenbl

3aTpyaHSACTCS B ONPE/ICICHHH 0a30BbIX
MOHATUH U POPMYITMPOBKE OCHOBHBIX 3aKOHOB
palOHAIBHOTO IPUPOAOIOIB30BaHN;
VMCTOYHUKHU 3arps3- HEHUsI OKPYKarOLIEN
cpenbl

HMeeT 4eTkoe U LEIOCTHOE NPENCTABICHHE O
coJiep)KaHUHM OCHOBHBIX Y4eOHBIX KypCOB TIO
padluOHAJIbBHOMY ITPHUPOAOIIOJIB30BAHUTO,
HCTOYHHKAaM 3arpA3HCHUA Oprmanmeﬁ Cpeanl,
3HAET TEPMUHOJIOTHIO, OCHOBHBIE 3aKOHBI U
MMOHUMAET CYIIHOCTh OOIIMX 3aKOHOMEPHOCTEH,
M3y4aeMbIX B paMKax 0a30BbIX AVCIHILINH




3HATh COIMATILHYIO
3HAYUMOCTH
npodeccnoHaTbHBIX
3HaHUHU

JlomyckaeT cymiecTBeHHbIE OMMMOKY ITPH
PaCKPHITUH COAEPIKAHUSA U OCOOEHHOCTEM
COIIMATLHOM 3HAYMMOCTHU
npodecCHOHATLHBIX 3HAHUN

Bnaneet nosHOM cucTeMol 3HaHUM O COAEPIKAHUH,
0COOEHHOCTIX COITMAILHON 3HAYMMOCTH
poeCCHOHANIBHBIX 3HAHUN U MX Pealu3ali ¢
y4eToM I1enel mpoheCCHOHANBHOTO W IMYHOCTHOTO
pa3BHUTHSL.

Bropoii 3Tan (ypoBeHb)

YMETB HUCIIOIB30BaTh
TEOPETUYECKHE U
MIPAKTUYCCKHE
OHOJIOrHYECKue
3HAHUS B KU3HEHHBIX
CUTYaIIHsX;
MIPOrHO3UPOBATh
BO3MOYKHEIE
ITOCJIEJICTBHUS CBOEH
podeccroHaIbHOM
JIEATENBHOCTH;
000CHOBBIBATH
BBIOpaHHBIE pPELLICHUs

YwMmeeT knaccuuIpoBaTh BEIECTBA,
COCTaBJISITh CTPYKTYPHBIE U POCTPAHCTBEHHBIE
(hOpMyITBI OCHOBHBIX KJIACCOB OPTaHUIECKHX 1
HEOPTaHWYECKNX COEIMHEHNH, Ha3bIBATh
BEIL[ECTBA B COOTBETCTBUH C HOMEHKIIATYpPOil
HIOITAK

YMeeT mporHo3upoBaTh Pe3yIbTaThl HECIOXKHBIX
ITOCJICZI0BATEIBHOCTEH XMMUYECKUX PEaAKIIUI C
y4eToM OOIIIX 3aKOHOMEPHOCTEH MPOIIEeCCoB,
M3y9aeMbIX B paMKaX OCHOBHBIX XHMHYECKUX
JUCTIMILITHH

YMeTh aHamM3upOBaThH
PE3yNIBTaThI
1a00paTOPHBIX
HKCHEPUMEHTOB

YMeeT NpoBOUTE IIPOCTOM aHAIN3
mab0pPaTOPHBIX IKCIIEPUMEHTOB H
(hOpMyITUPOBKY Ha WX OCHOBE MPOCTEHUIITHX
BBIBOJIOB U MPEJIJIOKEHUN

YMeeT NpoBOAUTH MOTHBIA aHAIN3 J1a00paTOPHBIX
9KCHEPUMEHTOB U (POPMYIMPOBKY HAa UX OCHOBE
MIPOJYMAaHHBIX BBIBOAOB U MPEAJIOKEHUN. YMeeT
o(popMIISITh pe3yabTaThl Ta0OPATOPHBIX
9KCIIEPUMEHTOB B COOTBETCTBHH C 3asBICHHBIMHU
TpeOOBaHUSIMH
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YMeTh onepupoBaTth 3aTpyaHAETCS B ONPEACIICHUH 0a30BbIX Hmeer ueTkoe, METOCTHOE TIPEICTABIICHUE O

OCHOBHBIMHU MTOHATHI ¥ POPMYIIUPOBKE OCHOBHBIX 3aKOHOB COJIEp>)KAHUY OCHOBHBIX XUMHYECKUX KYPCOB U
MIOJIOKEHUSIMU U XUMHH 06IIII/IX 3aKOHOMCPHOCTAX XUMHUYCECKUX MPOIECCOB,
TepMUHaAMH N3y4a€MbIX B paMKaX OCHOBHBIX XUMHUYCCKUX
HA3y4aeMon JTUCLUIUTIH

JUCUUTIIUHBI

Bnaners Brnageer HaBbIKaMu MoWCKa, H 00pabOTKH Brageer moncka u 06paboTKH HAydIHON
uHopmanuei o HayYHOU MH(POPMAIMHNA3 00IIEAOCTYITHBIX HH()OPMALUHK3 CIICIHATN3UPOBAHHBIX HCTOYHHKOB
MOCJICACTBUAX HUCTOYHUKOB U IMPOBOJUTH MOJHBIN aHAIN3 I/IH(bOpMa]_[I/II/I
npodeccCHoHATBHBIX

TpeTuii dTan OBEeHb
P (vp ) OI1OO0K, 3HAHUSIMH

ACMOHCTPUPYIOIINMU
9KOJIOT'NYCCKYIO
I'paMOTHOCTDb U
KOMIICTCHTHOCTD.

KOMIIETEHIINA: MK-1 - cnoco6HOCTBIO IKCITyaTHpOBaTh COBPEMEHHYIO amMapaTypy M 0OOpYJOBAHHE JUIS BHIIOMHEHHS HAYYHO-HCCIIEJ0BATETbCKUX
TTOJIEBBIX U TA0OPATOPHBIX OUOIIOTHYECKUX PadoT.

IInanupyemsie Kpurtepnu oneHnBaHus pe3y1bTaToOB 00y4eHHs
pe3yJIbTaThl 00y4eHust
0CBOEHHE KOMIETEeHIHH (TIokazaTenu JOCTHKECHUS
3a/IaHHOTO YPOBHS He 3aureno 3auTeHo
OCBOEHHSI KOMIIETEHITHI)
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3HaTh OCHOBHOE 3any,HH${CTC${ B OIpC€ACIICHUN 1 HA3HAYCHUN CaMoCTOSTEIIFHO IIOAKJIIOYACT KOMIIOHCHTBI

00opyI0BaHUE IS KOMITOHEHTOB MPHOOpPa U MPOrPaMM. npubopos. imeeT npeacraBieHus o

BBITTOJIHEHUS] HAYYHO- HOPMAaJIbHOM M KPUTHYECKOM PEKUMAax MX
IlepBbrii 3Tan (YypoBeHb) HCCIIEN0BATENBCKHUX ynxunonnposanus. Criocoben

MIOJIEBBIX U JUarHOCTUPOBATh MPOCThIE OMIUOKH MPHOOPOB U

71ab0paTopHBIX paboT HpOrpaMM yIpaBICHUS

Ymetb 3aTpynHsieTcs B IPOBEICHNH SKCepuMeHTa Ha | CaMOCTOSTEIbHO OCYIIECTBISIET BCE 3TAIIbI

IKCITYyaTHPOBATh Hay4YHOM 00OpPYIOBaHUH UCTIONB30BAHNUH HKCIIEPUMEHT Ha HAYYHOM 000pYyI0BaHUH,

o0opynoBaHue s CIICMATM3UPOBAHHBIX TPOrPaMM POBOAUT 00pabOTKY Pe3yabTaTOB U U3MEPEHUH
Bropoii 3Tan (ypoBeHsb)

BBITIOJTHEHUS HAYYHO- C UCIOJIb30BAaHUEM CHEINAIN3UPOBAHHBIX

UCCIIEJ0BATEIbCKUX KOMITBIOTEPHBIX TIPOTPAMM.

MIOJIEBBIX U

nabopaTtopHbIX paboT

Bnagers HaBBIKaAMU 3arpyaHSAETCS B TIOATOTOBKE P00 U CaMOCTOSTEIPHO CIIOCOOCH OCYIICCTBHUTH
paboTsI ¢ 00BEKTOB JIJIs TTOCJIEIYIOIIETO MOJIHBIA IIUKJT TIPOOOTIOITOTOBKH

000pyIOBaHUEM IS
BBITIOJIHEHUS] HAYYHO-
UCCIIeJ0BATEIbCKUX
TIOJIEBBIX H
71a00paTOPHBIX PaboOT

Tpetnii 3Tan (ypoBeHb) HCCIICAOBAHUA.

(I)opMa NMPOMEKYTOYHOI0O KOHTPOJIA — 3a4€T, KPUTCPUHU OUCHUBAHUSA NJIA IIKAJbI: «33‘1T€H0», «He 3a4uTeHO».

KpurepusiMu onieHUBaHUS SBIAIOTCA Oajulbl, KOTOpPBIE BBICTABIIAIOTCS IPENOJaBaTeNieM 3a BHUJbI JEATEIBHOCTH (OLEHOYHBIE CPEJCTBa) IO
UTOraM M3ydeHUs MOJyJel (pa3fesioB IUCUUIUINHBI), IEPEUUCICHHBIX B PEUTHHI-TIaHE AUCUUIUIMHBI (TEKYIIMH KOHTPOJIb — MakcuMyM 50 6aiios;
PYOEKHBIN KOHTPOJIb — MakcUMyM 50 OaiioB, HOOIIPHUTENbHbIE Oalbl — MakcuMyM 10).

IIxans! oneHuBaHUANII 3a4EeTa:

- 3ayTeHO0 — OT 60 10 110 pedTHHroBBIX 6ayIoB (BKIIOUYas 10 MOOMpPHUTETHHBIX OANIOB)

- He 3a4TeHO — OT 0 10 59 peUTHHTOBBIX 0aIOB.
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4.2. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEPHAJIbI, He00X0AMMBbIE 1JIS1 OLlEHKHU
3HAHUI, YMeHHIi, HABBIKOB M ONbITA /1eSITeJIbHOCTH, XaPAKTEePU3YIOIIMX ITATbI
(¢opMupoOBaHUA KOMIIETEHLIMI B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHOIH MPOrPaMMBbI.
MeToanuyeckne MaTepUuaJibl, ONpeaesiiomme nNpoueaypbl OeHuBaHUs 3HAHUI, YMEHM,
HABBIKOB M ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIINX 3Tanbl GopMupoBaHus

KOMIIeTeHI[H i
Ortanel PesynbTaTel 00ydeHus KOMIIETEHIINA O1LeHOYHbBIE
OCBOCHHUS CpeIcTBa
3HAHHUSA 3HaTh coJiepKaHue OK - 7 ciocoOHOCTb K | MHOUBUOYanbHbI,
NPOIIeCCOB camMooprafm3aruy | CAMOOPTaHU3AIUH 1 2PYNnoeotl onpoc,
caM000Opa30BaHUIO KOHMPOIbHAS
¥ caMooOpa30BaHMs, UX paboma, mecm,
OCOOCHHOCTEH M TEXHOJIOTUH omuem no
peanusanuu, HCXo1s 13 1a60pamopHo
. pabome
1eJIei COBEPIIICHCTBOBAHMS
npodecCHOHATbHON
JIEeATEILHOCTH.
3HaTh MPUHITUIIBI OIIK - 2 - Hnousuoyanvhoiii,
palroHaIBLHOTO CIOCOOHOCTHIO 2PYNnoeotl onpoc,
MIPUPOIOTIOIB30BAHHS; HCIIOJIb30BaTh KOHMPOIbHAS
UCTOYHUKH 3arpsi3- HCHUS IKOJIOTHYECKYIO paboma, mecm,
OKPYKaroIIel cpebl IPaMOTHOCTb U omuem no
0a30BbIC 3HAHUS B 1abopamopHoll
obnactu hU3MKH, pabome
3HaTh COLMAIIBHYIO XMMHH, HayK 0 3eMiie U | Mnousuoyavhwiil,
3HAYMMOCTh Onoyioruu B 2PYNnogotl Onpoc,
po(heCCHOHANTLHBIX 3HAHUH | JKU3HEHHBIX KOHMPOIbHASL
CUTYaIUX; paboma, mecm,
MIPOTHO3UPOBATH omuem no
NIOCIIEACTBUS CBOEH nabopamopHuo
npodeccroHalbHOI pabome
JeSATeIIbHOCTH, HECTH
OTBETCTBEHHOCTbH 3a
CBOM peIIeHUs
3HATL OCHOBHOE IIK-1 - ciocoOHOCTBIO | MHOUBUOYATbHYLI,
06opyIoBaHHe 1S IKCILTyaTHPOBATh 2PYNnoeotl onpoc,
COBPEMEHHYIO KOHMPOIbHASL
BBITIOJTHCHHA HAYHHO= anmaparypy u paboma, mecm,
UCCIJIEI0BATEIBCKUX TOJECBBIX | 000PYJOBaHUE IS omyem no
¥ 1aGOpaTOPHBIX PadoT BBITIOJTHEHUS HAYIHO- 1abopamopHou
HCCIIEA0BATEIbCKUX pabome
MMOJIEBBIX U
71a00paTOPHBIX
OHMOJIOrMYECKHUX paboT
YMEHHUS YwMmers mnanuposats 1enu u | OK - 7 cnocobHocTs Kk | MHOusudyansHulil,
YCTaHABIMBAaTh MPHUOPUTETHI | CAMOOPTAHU3AINH U 2PYnnogotl onpoc,
npu  BbIOOpe  cnocoOoB | caMOOOPa30BAHUIO KOHMPOIbHASL
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HNPUHSITHS PEUICHUH C y4eTOM

paboma, mecm,

YCIOBUH, CpEICTB, omuem no
JUYHOCTHBIX BO3MOXKHOCTEH nabopamopHo
U BPEMCHHOW MEPCICKTUBBI pabome
JOCTHKECHHUS;
OCYILECTBIICHHS
JIESITEIbHOCTH
YwMmetb CaMOCTOSITEIIbHO Hnousuoyanvhoiii,
CTPOUTH MPOLIECC OBJIAJCHUS 2PYNnogotl Onpoc,
uH(popManuel, 0TOOpaHHOM KOHMPOIbHASL
U CTPYKTYPHUPOBAaHHOW MJisi paboma, mecm,
BBITIOJTHEHUS omyem no
npodeCcCHOHAIBHON 1abopamopHou
JIEATEILHOCTH. pabome
YmMmers onepuponats | OIIK - 2 - Hnousuoyanvhulii,
OCHOBHBIMH TIOJIOKCHHSIMA U | CIIOCOOHOCTBHIO 2PYNnosoti onpoc,
TePMHUHAMHU M3y4aeMoil | UCIIONB30BaTh KOHMPOIbHASL
JICITUTUTAHBI 9KOJIOTHIECKYIO paboma, mecm,
IrPaMOTHOCTb U omyem no
0a30BbIC 3HAHUS B 1abopamopHoll
obnactu GhU3HUKH, pabome
YMers UCIIOJIB30BaTh | XUMHUHM, HAYK O 3eMie U | Muousudyaivhsiil,
TEOPETUYECKHE u | 6uonoruu B 2PYNnosotl onpoc,
MIPAKTUICCKHEC KU3HEHHBIX KOHMPONbHASL
OMOJIOTHMYECKHE 3HAHUS B | CUTyalHUsIX; paboma, mecm,
YKU3HEHHBIX CUTYyalMsX; | IPOrHO3HPOBATH omuem no
NPOTHO3UPOBATh BO3MOXKHBIE | IIOCIEICTBHS CBOCH nabopamopHol
MOCJEICTBUSA CBOEH | MpodeccCHoHaTbHON pabome
npodeccuoHanbHOM JeSITENIbHOCTH, HECTH
JESITEIIbHOCTH; OTBETCTBEHHOCTH 32
000CHOBBIBAaTh  BBIOpAHHBIE | CBOU PELIEHUS
pelIeHUs
YmeTb AHAJIN3UPOBATh Hnousuoyanvhoiii,
pe3yNbTaThl  JIA0OPATOPHBIX 2PYNnosoti onpoc,
HKCIIEPUMEHTOB KOHMPOIbHASL
paboma, mecm,
omyem no
1ab6opamopHoll
pabome
YMeTh 3KCITyaTUpOBaTh IIK-1 - cioco6HOCTBIO | MHOUBUOYANbHBLI,
o0opynoBaHue AJst IKCIITyaTUPOBAThH 2PYNnosotl onpoc,
BBITIOJTHCHUS] HAYYHO- COBPEMEHHYIO KOHMPOIbHASL
HCCIIEIOBATENLCKUX TOJIEBBIX | ammaparypy u paboma, mecm,
U J1abopaTOpHBIX padboT o0opyaoBaHue ais omyem no
BBITIOTHEHUS] HAYYHO- nabopamopHotl
HCCIIEIOBATEICKUX pabome
TOJIEBBIX U
1a00paTOPHBIX

OMOJIOTHYECKUX paboT
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Bnanenus
(HaBBIKH/
OTIBIT
JEesITeNIbHO-
CTH)

Bnanets npuemamu OK - 7 ciocoOHOCTb K | MHOUBUOYanbHbL,
CaMOPETYJISIIAH camMoOpraHu3aIuy 1 2PYNnosoli onpoc,
SMOILIMOHAIBHBIX U camM000pa30BaHUIO KOHMPOIbHASL
(GYHKIIMOHATBHBIX COCTOSTHHIA paboma, mecm,
IIPU BBITIOJTHEHUH omyem no
npodeccuoHaIBLHON nabopamopHotl
JEeSITEIbHOCTH pabome
BrnageTh TEXHOJOTUSIMU Hnousuoyanvhulli,
OpraHHU3aIfy Mpoiecca 2PYnnoeotl onpoc,
camMo00pa3zoBaHus; KOHMPOIbHASL
MIPUEMaMH [[EJIeTIOIaraHus BO paboma, mecm,
BPEMEHHOM NEPCIIEKTUBE, omyem no
crocobaMu IIaHUPOBAHUS, nabopamopHotl
OpraHu3aIi, CAMOKOHTPOJIS pabome
Y CAaMOOIICHKH JICITCILHOCTH
Braners nundopmanueit o OIIK -2 - Hnousudyanvhuwlii,
TOCIE/CTBUSX NPOYECCHOHANBHBIX | 116c0GHOCTBIO epynnosoii onpoc,
OIINOOK, 3HAHUSIMH
S ——— UCIIOJIb30BaTh KOHMPOIbHASL
5KOJIOTHYECKYIO TPAMOTHOCTD U 9KOJIOrM4CCKYIO paboma, mecm,
KOMIICTCHTHOCTDb rpaMOTHOCTL u omyem no

0a30BbIC 3HAHUS B 1abopamopHoll

obnactu hU3HMKH, pabome

XUMHH, HAyK O 3eMJie U

OHMOJIOTHH B

KU3HEHHBIX

CUTYaIUsX;

MIPOTHO3UPOBATH

MOCIHIEICTBHUS CBOEH

npodecCuoHaTbHOM

JEeSITENIbHOCTH, HECTH

OTBETCTBEHHOCTH 32

CBOM peIIeHUs
Braaners HaBbikamu pabotsl ¢ | IIK-1 - cmocobHOCTBIO | MHOUBUOYanbHbli,
o0opyIoBaHuEM ISt IKCILTyaTHPOBATh 2PYNnosoli onpoc,
BBITIOJTHEHHS HAYYHO- COBPEMEHHYIO KOHMPOIbHASL
WCCJICIOBATEILCKUX TIOJICBBIX | alliaparypy u paboma, mecm,
U J1abOopaTOPHBIX paboT obopymoBaHue ais omyem no

BBITIOJTHEHUS HAYIHO- nabopamopHoi

HCCIIeIOBATENECKUX pabome

TTOJICBBIX U

71a00paTOPHBIX

OHMOJIOrMYECKHUX paboT
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4.3. Peitmunz-nnan Oucyuniunbl
(npu neobdxo0umocmu)

Pelituar—mian JUCHUILIMHBI ITPEACTABIICH B ITPUIIOKCHUHA 2.

Ipumep KoMIUIEKTA TECTOBBIX 3aaHuii mo Moay.io 1
MHWHOBPHAYKHN POCCHUHU

®I'BOY BO «BAIIKUPCKUN T'OCYJAPCTBEHHBIM YHUBEPCUTET»

XUMHYECKU ®AKYJIBTET
KA®EJIPA BRICOKOMOJIEKYJISIPHBIX COEJIMHEHNI 1 OBILEN XUMWYECKOM
TEXHOJIOI'MA

KoMmiaekr TecToBLIX 3aXaHuid

no aucuuiuinie duznyeckasi XUMHA U BBICOKOMOJIEKYJISIPHbIE COeUHEHM S

Bapuanr 1.
1). B XuMHYECKO# TepMOAMHAMHUKE OTCYTCTBYET IEPEMCHHAS ...
1. naBnenue; 2. temmeparypa; 3. Bpems; 4. o0Bem.

2). BaxxnbiM cnienicTBreM 3akoHa ['ecca sBisieTcs TO, YTO TEIUIOBOM (KT peakiiu paBeH ...

1. TerioTam 00pa3oBaHusl UCXOAHBIX BEIIECTB;

2. TeruioTaM 00pa30BaHUs IPOAYKTOB PEAKIIUHY;

3. cymMe TerioT 00pa3oBaHUs MPOAYKTOB PEAKLHUU 32 BHIYETOM CYMMBI TEIUIOT 0Opa3oBaHUs
MCXO/IHBIX BEIECTB;

4. cymme TerioT o0pa3oBaHUs MPOAYKTOB PEaKlUU U TEIIOT 00pa30BaHUS HCXOIHBIX BEUIECTB.

3). [Ipouecc, nporekatowmuii npu P = const Ha3pIBaeTCs ...

1. U30XOpHBIM; 2. n300apUYECKUM;

3. U30TEPMHUYECKHM; 4. amnabaTUYeCKUM.

4). B cOCTOSIHMH PaBHOBECHS SHTPOIIUS H30JUPOBAHHOM CUCTEM ...
1. MUHHUMAIIbHA; 2. MaKCUMAaJIbHA;
3. paBHa HYIIIO; 4. paBHAa KOHCTaHTE PaBHOBECHSI.

5). AnrabaTiueckuM Ha3bIBACTCs MPOIIECC, IIPH KOTOPOM ...
1. mpoTekaeT J1t00as XMMHUYECKasl peaKius;

2. cucTema He NOIJIOUIAET U HE BBIIENSIET TEIUIOTY;

3. 1aBJE€HUE B CUCTEME OCTAETCS TOCTOSIHHBIM;

4. ocTa€rcs MOCTOSHHOM TeMIEparypa.

6). s cmewieHnss paBHOBECHS B CTOPOHY NPOAYKTOB PEaKkUMM HEOOXOAUMO B CHCTEME
SO2(r)+CI2(r) SOZCIz(F), A HDP<O ..

1. HOHU3UTH TeMIepaTypy; 2. HIOHU3UTH JIaBJICHUE;
3. IOBBICUTH TEMIIEPATYPY; 4. BBECTH KaTaau3arop;

7). Hnst 0,05 MomsuibHBIX pacTBOpoB caxapo3sl (1) u xmopuaa Hatpus (2) TeMmmeparypsl
3aMEp3aHus ...

1. T1<Ty; 2. T1=Ty; 3. T>Ty; 4. To<Tj.

8). YpaBHEeHHE KOHCTAHTBI PABHOBECHS T€TEPOTCHHON PEaKIHU

SIOz(K) + 2H2(l‘)<—) SI(K) + 2H20(F)
_[SI0,]#[H,1* . _ [Sil*[H,0
ST i[O T T [SIO ] [H ]
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[H,01° .

H 2
GRE K=

3. Kpags = .
’ [H,0T°

9). Ecau BogHBIE PAaCTBOPHI Pa3IHYHBIXHEIJIEKTPOIUTOB HMEIOT OJMHAKOBYIO TEMIIEPATypPy
KHUIIEHUS, TO 3TO PACTBOPHI C OJIUHAKOBOI ...

1. MOJIBHOM 10JIel PaCTBOPEHHOTO BEILIECTBA;

2. MOJISIPHOM KOHIICHTPALIUEH;

3. MaccoBOH J10JIe paCTBOPEHHOTO BEIIECTBA;

4. MOJISUTBHOM KOHLIEHTPALIUEH.

10). Temmepatypa KHIIEHHS PacTBOPA MO CPABHEHHIO C TEMIIEPATYpOW KHIICHHS PACTBOPUTEIS
UMEET ... 3HaAYCHHUE.

1. oquHAKOBOE; 2. bosiee HU3KOE;
3. 0oJiee BBICOKOE; 4. HEeompeAeICHHOE.
11). HocurenssMu 3JEKTPUYECKOIO TOKA B MPOBOJHUKAX MEPBOTO POja SBJISIOTCS ... 1.

KaTUOHBI; 2. aHWOHBI, 3. MOHBI; 4. 3JIEKTPOHBI.

12). DJIC raipbBaHHYECKOrO 3JIEMEHTA, COCTOAIIETO0 M3 MEIHOrO (E°Cu2+ cu = 0,34 B) n
xene3Horo (E e+ /re= -0,44 B), morpyxennsix B 0,01 M pacTBOpHI X HUTPATOB, PaBHA ...
1.0,10B; 2.0,78B; 3.0,36B; 4.1,56B.

13). Xumuveckasi KHHETHKA U3y4aerT ...

1. sHepreTUuecKue XapaKTEPHUCTHKH (H3UKO-XUMHYCCKUX IPOLIECCOB; 2.TEIUIOBbIC (G (PEKThI
XMMHYECKUX MPOIIECCOB; 3. CKOPOCTh M MEXaHM3M XUMHYCCKHX TpEBpAICHUH; 4. yCIOBHSI
(a30BOro ¥ XMMHUYECKOTO PABHOBECHSI.

14). Tlpu yBenuvenun Temmeparypbl ot 293 no 373 K npu temneparypHom koaddummente y=3
CKOpPOCTb peakiuu Bo3pacrtaer B ... 1. 240 pa3; 2. 24 pa3; 3. 6561 pa3z; 4. 656 pas.

IIpumep komIIeKTa TecTOBBIX 3agaHuil mo Moay.iio 2
MHWHOBPHAYKU POCCUN

®I'BOY BO «BALIKUPCKUI TOCYJAPCTBEHHBIN YHUBEPCUTET»
XUMHNYECKUN ®AKYJIBTET
KA®EJIPA BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN U OBILEN XUMWYECKOH
TEXHOJIOT MU

Kommiaekr TecToBbIX 3amanuii
o qucuuiuinHe @Uu3nyecKast XuMHUs U BBICOKOMOJICKYJIsIPHbIE COeIMHEHM I

Bapmuanr 1

1) Hannuwe ¢cB00OOIHOM MOBEPXHOCTHOM SHEPTUU Ha TpaHHIle pasjaena ¢a3 00yCIOBICHO ...
1. MOBBIIIEHHOM KOHIIEHTPALlMEW MOJIEKYJI BEIIeCTBA B TOBEPXHOCTHOM CIIO€;

2. cTpeMJIEeHMEM MOJIEKYJI BEIIECTBA MEPEXOIUTh U3 00beMa Ha MTOBEPXHOCTb;

3. AMHAMUYECKUM PaBHOBECHEM, YCTAHOBHUBIIMMCS Ha TpaHUIle pasfena das;

4. HECKOMIIEHCUPOBAHHOCTHIO MOJICKYJIIPHBIX CHJI B TIOBEPXHOCTHOM CJIOE.

2) YKaXUTe PUCYHOK, OTPAXKAIOIIUI TTOBEICHUE PTYTH B CTEKJSIHHOM KaMJLUIspe
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™ -
_ e
_A / . J%\_ /
a g B .
3) s [TIAB ...
1. -99 g urso; 2. ~99 gur<o;
dC dC
do do
3. ———>0uI>0; 4, ——=0uI>0.
dC dC
4)Ha moBepXHOCTH HOHHBIX KPHCTAILJIOB aJCOPOUPYIOTCS ...
1. aHHOHBI;
2. KaTHOHBI;

3. MHOT03apsIIHbIE HOHBI;
4. MIOHBI, BXOZSIIHME B COCTAaB KpUCTALIA.

5) Arperarom Mmunemsl, obpasytomieiics corsacHo peakimu KySOs+BaCly s y—BaS04+2KCl,
SIBIISIETCS ...

1. K;SOy; 2.BaSO,;  3.KCl, 4.BaCl,.

6) HaunbobIiiee Koaryaupyroinee AeicTBUe Ha 30516 Agl, MoydeHHBIN IPU CIIMBAHUU OIMHAKOBBIX
o6bemoB 0,01M pactBopa AgNO3 u 0.02M pactBopa Kl, oka3biBaer ...

1)CI;  2)AI3; 3)S0,%; 4) ca?*.

7) Koarynupyroree AeiicTBUE 3JSKTPOJIMTA BO3PACTACT C YBEJIMUCHHEM 3apsijia HOHOB, HMCIOIINX
OJMHAKOBBIH 3HAK C ...

1. mpoTUBOMOHAMH; 2. MULIEIOM;

3. mwonamu nuddysHoro crnos; 4. KOJUIOWIHOH dYacCTHIEH.

8) Meton moiydeHus! TUCIEPCHOW CHCTEMBbl, OCHOBAHHBIH Ha JAPOOJICHHH KPYMHBIX YacTHI[ Ha
Oosee MeNKre Ha3bIBaeTcs ...

1. koarynsuuei; 2. KOHJCHCALUEN;

3. TucnieprupoBaHUEM; 4. TUamTU30M.

9) I'pyOoamcriepcHbIe CHUCTEMBI, B KOTOPBIX  JMCIIEPCHOM CPENOM SIBIAETCS JKUIAKOCTH, a
JIUCTIEPCHOM (pa30ii — TBEpI0€ BEIIECTBO, HA3BIBACTC ...

1. sMynbcusiMu; 2. cycneH3UsIMU; 3. IeHamMu; 4. a3po30JIsIMHU.

10) K rpyboucriepcHbIM CHCTEMaM HEe OTHOCSTCS ...
1. a»’pozonu; 2.30mu; 3. CYCIIEH3UHU; 4. SMyNbCHH.

11) 3aKOHYHTE PEAKIUIO U HAMTUIITUTE GOPMYTY MHUIIEILIBI, TOJTYUYCHHOM MO PEeaKIHH:
AICl; 55, +NaOH =

12) PacniummmTe cTpOoeHUE MHIIEIUTBI, MOTYYEHHON MO peakiuu B Bompoce 11.
13) K xakomy 31eKTpoay OyaeT JBUTaThCs KOJUTOMTHAS YacTHUIla MPH ekTpodopese?

1) x anony; 2) k KaTtony; 3) ABMIKEHHME OTCYTCTBYeT; 4) OecrnopsiiouHO ABUTAETCS
14) Kakoii MeTO UCTIOJIB30BaH, eciu BoaHbIH 30516 CU(OH), monyuen nobGarieHueM K
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pa3basienHomy pactBopy CuSO, nHeckonbkux kamenb NaOH?

1) ruaponus; 2) mentusamnus; 3) peakius oOMeHa;

4) OKMCIIUTENIbHO-BOCCTAHOBUTEJIbHAS PEAKIUS

Kpumepuu oyenxu:
- «20-25 6annos» evicmasgnsiemcs cmyoenmy, eciu CmyoeHm nPasuilbHO peuul 6ce 3a0ans,
NPOOEMOHCIMPUPOBAL 3HAHUE (DYHKYUOHATILHBIX BO3MOICHOCEL, MEPMUHOTIO2UU, OCHOBHBIX
9IEMEHMO8, YMeHUe NPUMEHAMb MeOPemuiecKue 3HAHUsL NPU 8bINOIHEHUY NPAKMUYECKUX 3d0aHUU;
- «15-19 6annos» evicmasnsemcs cmyoenmy, ecau cmyoenm pewiun 10 3adanui,
NPOOEMOHCMPUPOBAT 3HAHUE DYHKYUOHATILHBIX BO3MONACHOCIEL, MEPMUHOTIO2UU, OCHOBHBIX
NEMEHMO8, YMEHUE NPUMEHAMb MeOPemUecKue 3HAHUsL NPU 8bINOIHEHUU NPAKMUYECKUX 3A0aHUl,
00HAKO NpU 8bINOIHEHUU NPAKMUYECKOU Yacmu pabomsl 00nyujensbl OUUOKU;
- «6-10 6annosy svicmasisiemcs cmyoeHmy, eciu CmyoeHm peuwun 7 3a0aHutl.
- «0-9 6annosy evicmasnsemcs cmyoenmy, eciu cmyoeHm He peutusl 4 3a0anus Uiy npu peueHuu
odonyuenvl epyodvie oumudKu

%[{«f;ﬂ 20160

Cocmasumens

B.B. Yepnosa

IIpumep xKoMIIeKTa 3aaHUI AJ151 KOHTPOJIbHOH PadoThI

MHWHOBPHA YK POCCUU
®I'BOY BO «BAIIKHUPCKUI T'OCYJJAPCTBEHHbBI YHUBEPCUTET»
XUMHWYECKUN ®AKYJIBTET
KA®EJIPA BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN U OBILEN XUMWYECKOH
TEXHOJIOI' MU
KoMiuiekT 3a5annii )it KOHTPOJIbHOM padoThl mo MoayJo 1
10 JUCIIUITJIINHEC duznueckad XuMHusd 1 BBICOKOMOJIERYJIAPHBIC COCAUHECHUSA

1. Pacuer TenmnoBbIX 3pPeKTOB XUMHUYECKHX PEAKLIHMA M0 CTAHAAPTHBIMTEILIOTAM

o0pa3zoBaHust
CornacHo cBOeMY BapHMaHTY BBIYHCIHTE TEIIOBOH d(h(HEeKT XUMUIECKOH peakinu 1o
CTaHJApTHBIM TerioTaM obpa3oBanus npu 298 K: a) npu p=const; 0) npu V =const.

CraHgapTHBIC TEIUIOTHI 00pa30BaHUS YYACTHHKOB PEAKIIMU BO3BMHUTE M3 CIIPABOYHBIX JAaHHBIX
(ITpunoxenuel).

BapuaHT | YpaBHeHMepeaKuun
1. 4NH3 (r) + 50 (r) = 4NO(r) + 6H,O(r)

2.Pacyer TemnoBBIX 3(Q(PeKTOB XMMHYECCKMX peaKIMi MeTOJ0M TepMOXHMHYECKHX
YPaBHEeHU

Bapuanr 1.

Brraucnure Temnoty oopazoBanus cyiabgata nuHKa ZnSOq (T), MPOTEKAIOLIETO MO PEAKIIUU
Zn(t) +S(pomd6) + 202 (1) =ZnS0O4 (1) +AH[

€CJIM U3BECTHBI TEIUIOBBIE 2(P(PEKTHI CISAYIOMUX PEAKIIHA:

1. ZnS(1)=Zn(T1)+S(pom6)+200,5k Ix;

2. ZnS(1)+302(r)=2Zn0O(1)+2S0O2(1)—893,5K /1K;
3. ZnSO4(1)=ZnO(1)+SO3(1)+235k /1 k;

4, 2S02(r)+02(r)=2S03(r)—-198,2K 1 x.
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3. Pacyer n3menenusi 3Hepruu I'né0ca B pa3iM4HbIX nponeccax
Bapuanr 1.
Paccunraiite msmenenue >Heprum [ u606ca npu cxatum 1 mombs Terpaxiopmerana (CCly) ¢
IUIOTHOCTRIO 1,663 r/em® oT 1,013-105 Ila gmo 10,13-105 IIa. C:xnMaeMOCTBIO >KUJIKOCTH B
YKa3aHHOM MHTEpBaJe JaBICHUI MOXHO IPEHEOpEUb.

4. Pacuet nusmeHenus JHeprum ['u60ca no 3HaYeHUSIM CTAHJIAPTHBIX IJHTAJIBINN H
SHTPONM I

CornacHO cBOeMy BAapHaHTY BBIYMCINTE CTaHIAPTHOE 3HAUYEHHE M3Me- HeHus sHepruu ['mbOca
npu 25 °C. CraHgapTHbIE TEIUIOTH 00pa30BaHUs U 3HAYCHHUS aOCOJIFOTHBIX SHTPONUN YYaCTHUKOB
peaKIuy BO3bMUTE U3 CIIpa- BOYHbIX NaHHbIX ([Tpunoxenwue 1).

BapuaHT YpaBHeHnepeakuum
1. ZnO(1) + CO(r) = Zn(1) + CO (1)

XUMHNUYECKOE PABHOBECHE
1.Pacyer KOHCTAHT paBHOBeCHS
Bapuanr 1.
IIpu cmemennn 0,03 moip Hoxa ¢ 0,08 Monbs Bogopoaa B 3akpbiToM co- cyae npu 420 °C u
maBiennu 1,013-10° Ia, Kk MOMEHTY paBHOBecHs oGpazoBanoch 0,05 MOJIb HOXUCTOrO BOJOPOJIA.

PaccuuTaiiTe COCTaB peakMOHHON Ta3000pa3Hoii cMecH u BenuuuHbl K, K,, Kcuis peakuun Ho +
Jo=2HJ.

PacTtBOpBI
1.Cnioco0bI BbIpakeHUs1 KOHIEeHTPAU

1-30. PaccuuTaiite MOJIIpHYIO, MOJISUIBHYIO KOHLIEHTPALlUU BOJIHOTO pacTBOpPa YKa3aHHOTO
PAcTBOPEHHOI'0 BEIIECTBA U €r0 MOJIbHYIO JOJIO.

Homep PactBopeHHOe MpoueHTHAaAKOH- MNnoTHOCTL
BapuaHTa BeLlecTso ueHTpauma, % (mac.) pacTtBopa, r/mn
1. HF 3 1,021

2.3aKk0HbI pefeabHO pa30aBaeHHBIX PACTBOPOB

Bapmuanr 1.
Hasnenue napa Boasl mipu 313 K cocraBnsier 7375,4 [la. Beruncnure nmpu aHHON TeMreparype
JlaBJIEHHUE Mapa pacTBopa, cojepxaiero9,2 r rmuuepuna (C3H8O3) B 360 r BoabI.

IJIEKTPOXUMUA

1. DuekTpuYecKkas NPOBOAUMOCTD PACTBOPOB YJIEKTPOJHUTOB. Pacyer KOHCTaHTBI
AUCCOLMALIMY JJIEKTPOIUTA
Hcnonb3ys 1aHHBIE O CBOMCTBAX PacTBOPOB ClIa0bIX 3eKTpoauToB mpu 298K paccuuraiite:

1) ynenbHyrO 31€KTPHYECKYIO IPOBOJAMMOCTh PACTBOPA;

2) MOJIIPHYIO JIEKTPUUYECKYIO IIPOBOJAUMOCTH PACTBOPA;
3) CTENEHb IUCCOLMALINN AIIEKTPOJINTA;
4) KOHCTaHTY JIUCCOLUALMH MIEKTPOJINTA.
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PaccunTannbpie 3Ha4CHNUS KOHCTAHTHI aucconranu CpaBHUTC CO CIIPAaBOYHBIMU JAHHBIMU
(ITpunoxxenwue 2).

3HaveHMANpeaeNnbHbIXMOABUMKHOC
C, monb/n Ten
BapuaHTt
dneKkTponnt
0,1 0,05 0,01 0,003 Aoo’ 2%
+ —_
p, Om-cm Cm-cm? Imone
1 CH;COOH 1960 2760 6100 11300 350 41

2.2J1eKTpUYecKas MPOBOAMMOCTH PACTBOPOB JIEKTPOJIUTOB. Onpenesnenne
PacTBOPUMOCTH M NPOU3BEIEHNUSI PACTBOPUMOCTH MAJIOPACTBOPUMOTIO COeITMHEHUSA

VY 1enpHOE CONPOTUBIIEHUE HACBIILIEHHOTO PacTBOpPa MaJIOPACTBOPUMOTrO COEAUHEHUSI A TIPU
temneparype t °C paBHO pa. Y AeTbHOE COMPOTHBIICHKE BOJBI MPU TOU e TeMIIEpaType paBHO

PH,0 . Beraucnure npu yKa3aHHOHU TEMIIEpaType:
1) pacTBOPUMOCTb COJIM B YMCTOU BOJE;

2) MIPOM3BE/ICHNE PACTBOPUMOCTH BEIIEeCTBA A.
PaccunranHpie 3HAYCHUS TPOU3BEICHUS PACTBOPHUMOCTH CPABHUTE CO CIIPABOYHBIMU JTAHHBIMU
(ITpunoxxenue 3).

BapnaHT [BewecTtso A PA , Om-cm PH,0 » AOO,+ /”LOO,_ oc
Om:cm 2 2 te
Cm-cm Cm-cm
MO/1b MOsb
1 BaCr,0, 3,8-10° 0,83-10° 50,6 74 25

3. DIeKTPOABMIKYIIIME CHJIbI 3JIEKTPOXUMHUYECKHX 3JIeMEHTOB
CoryacHo cBOEMY BApHAHTY:

1. Onpeenure THIBIIEKTPOIOB.
2. CocTraBbTe rajbBaHUYECKHUHIIEMEHT.
3. 3anuimmTe ypaBHEHHUS SJEKTPOXUMUYECKUX PEaKIUi, MPOTEKAOIINX Ha
MOJIOKUTETBHOM U OTPHULIATEIbHOMAJIEKTPOIAX.
4, 3anummuTe ypaBHeHue HepHcTa a1 Kak10ro3JaeKTpoa.
5 3anummuTte Beipaxenue 1 IJC aIeKTpOXUMHUYECKOT03JIEMEHTA.
6. Paccuuraiite 3Hauenue DJ]CanemenTa.
7
BapuaHT dneKTpona a, Monb/n E 0 B
1 Zn2+/ ZnO 0,01 -0,763
. AgCl, Ag 0,02 +0,222
XUMHUYECKAA KHHETUKA
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3aBHCHMOCTDH CKOPOCTH PeaKIUH OT TeMIepaTyphbl.

s HEKOTOpOM peakuyuu I10JIy4YEHBI

pa3MyYHBIX TemIiepaTypax.

Pacuer sHepruu akTuBaINMU.
CIeNYIOIIME 3HAYEHUS KOHCTAHT CKOPOCTEeU MpHu
Paccunraiite »HEPrur0 aKTUBAMM pEAKIUH TpadhUUECKHUM H

AHATIUTUYCCKUM MCTOJaMHU COINIaCHO CBOCMY BapUaHTY.

BapuaHTt MNapameTp 3Ha4yeHMenapameTpa
1 t, eC 10 20 30 40
k, c* 1,110” 3,210 9,9°107 2,9110°
IIpumep kKoMILIEKTA 3aJaHUM /151 KOHTPOJbHOH PadoThI
MHHQBPHAYKH POCCUUN .
®I'BOY BO «bAILIKHMPCKHU FOCYUI[APCTBEHHI)H/I YHUBEPCUTET»
XUMHNYECKHUUA CDAKYJH)TEvT 5 .
KA®E/IPA BBLICOKOMOJIEKYJISAPHBIX COEJMHEHW N OBLLIEN XUMNYECKON
TEXHOJIOT'UM

KoMiuiekT 3a1aHuil )i KOHTPOJIbHOM padoTsl 1o MoayJio 2
o auctuiuimae dusnyeckasi XUMHUA U BLICOKOMOJIEKYJISIPHbIE COeTUHEHU S

Tema 1./IlucnepcHocTs
1. ITpunse, 4To B 30JI€ cepedpa Kaxaasi YacTHUIIA IPEICTABISET Co00i KyO ¢ mmuHOM pebpa | =
410 w, ONPEACINTE, CKOJIBKO KOJUIOMIHBIX YACTUL MOYKET MOJYYUTHCS W3 110 kr cepeodpa.
Bbruaucnute cyMMapHyt0 MOBEPXHOCThH MOJYYEHHBIX YACTHUI] U pacCUUTaiiTe MOBEPXHOCTh OJHOTO
KybHKa cepebpa ¢ maccoii 1-10™ kr. ITnotHocTs cepebpa pasua 10,5+ 10%kr/m°,

Tema 2. Me:xMoJieKyJ/isipHble B3aUMO/1eiiCTBHS.
Koresusi, agre3nss cMauuBaHme, pacTeKaHue.
2. Bona B36ontaHa ¢ O€H30JIbHBIM PACTBOPOM aMHJIOBOTO crniupTta. Haliure moBepXHOCTHOE
HaTsDKEHHE Ha TpaHMle paszgena (a3, eclaM IMOBEPXHOCTHOE HATSHKEHUE OEH30JBHOTO pacTBOpa
CIIUpTa U BOJIbI HAa IPAHULIE C BO3yXOM COOTBETCTBEHHO paBHbI 0,0414 u 0,0727 Jox/m?.

Tema 3.AxcopOuust Ha rpaHuIe TBEPAOE TEJIO-Ta3. YpaBHEHHE H30TEPMbI a1cOPOLUH
JI3Hrmropa.
3. Ilo s3kcneprMeHTalIbHBIM JTaHHBIM aacopOuuu (enona Ha nonure npu 298 K rpapuueckn
ONpEACINTE KOHCTAaHThl ypaBHEHMsS JIPHrMIopa, MOJIB3ysACh KOTOPBIMH, IOCTPOMTE H30TEPMY
azcop6iuu JIaHrMropa.

C-10%, monb/n 3,0 6,0 7,5 9,0

A-10%, Kr/Kkr 0,70 1,05 1,12 1,15

Tema 4. AxcopOuus Ha rPaHUIle PaCTBOP-Ta3.

4. Beruucnure aﬂcop6umo MAacCJISTHOM KHCIIOThI Ha IMMOBCPXHOCTHU BOJHOI'O paCTBOpaA C
BO31yXOM IIpU 293 Ku KOHIOCHTpAalu 0,5 MOJ'IL/J'I, €CJIK 3aBUCUMOCTD ITOBEPXHOCTHOTO HATSXKCHU A

OT KOHLIEHTPALUK BhIpaxkaeTcs ypasHeHueM IlInmkosckoro: o=0-16,7 1073 In(1+21,5-C) .
0
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Tema 5. DiIeKTPOKMHETHYECKHE SIBJICHUS
5. Haiigute BeMYMHY 3JCKTPOKHHETHYECKOTO MOTEHIIMANA SIS CYCIICH3UH KBapiia B BOJIEC,
€CJIM TpU 3JEeKTpodopese YacTHllbl NepeMeniatoTess Kk anoay. Cmenienue rpanunsl 3a t = 30 Mun
coctaBmwio 5,0 cMm. HampsbkeHHOCTh 3iekTpuyeckoro moss H = 10-10? B/m. Jusnextpudeckas
MPOHULIAEMOCTh Cpebl € = 81, BI3KOCTh CPEebl /] = 1-10°H ¢/m°.
Tema 6. CTpoeHHne KOLUIOMTHBIX MHIEJLT
6. 3o01p cymbduma Mblmbika AspSz TMONTYYeH MPOIYCKAaHUEM CEpOBOJIOPOAA Yepes
pa30aBiieHHbII pacTBOp okcuaa Mbllibsika AsyOs. CTabUmu3aTopoM 30I1s1 SBISETCS CEPOBOIOPO.
Hamummre peaknuio oOpa3zoBanust 300 u ¢dopmyny wMunemisl. Omnpenenure 3HaK 3apsaa
KOJUTOMIHOM YacCTHIIBL.

Tema 7. Koaryasiuusi ino@oOHbIX 30J1€ii JieKTpoauTaMu. Bbi6op nona-koaryasiropa

7.
1. Hanumure ypaBHeHHe peakuuu o0pazoBanus rupo3onsiCusseniecTBAuB.
2. Hanummwure dopmyny munemnsl obpa3oBaBiierocss ruapo3oiasiCripi ycloBUH, YTO

BEIIIECTBOAB3ATO B M30BITKE. YKAKUTE 3HAK 3apsiia KOJUIOUIHONYACTHIIBI.
YKa)uTe 3JIEKTPOIUT-KOATyISITOp, 0071210 MEHBIIMMIIOPO-TOMKOATYJISIIIHH.
BewectsoB fvaposonbC DNEeKTPOAUT-KoaryaaTop

BewectBoA(136.)

Nal AgNO; Agl NaF, Ca(NO3),, K;S0,

Tema 8. Pacuer moporoB koaryjsinuu
8. PaccumTaiiTe KOHIIEHTPALMU DJIEKTPOJMTOB, BbI3BAaBIIMX Koaryssamuio 10,0 mur 30
cynbhuaa MbIIbsika AsyS;, €ClIM NpU MNPWIMBAHUHM HIDKEYKa3aHHBIX OOBEMOB PpPacTBOPOB
ANEKTPOJIUTOB, UX MTOPOTU KOATYJISIUUH CIICTYIOLIHE:

dnekTponut KNO; Mg(NOs), AI(NO3);
V, mn 12,5 0,9 0,8
7, monb/n 5,0 0,09 0,008

Omnpenenute 3HaK 3apsijia KOJUIOMOHOW wacTuipl. Hanummre ¢opmyny MHULEIUIBI 3015
cynbduna MbImbsika AsyS3, TOIYYEHHOTO IMPOMYCKaHHEM CEpOBOAOPOAA uepe3 pa3z0aBIICHHBIN
pacTBOp oKkcuaa MbIlbsika AsyOs.

Tema 9. BMC
OHpeIIGJ'H/ITB THUIT TTOJIMMCPU3AIIUH. Hammcates cuntes mojaumMepa COOTBETCTBCHHO
BapuaHTy. O0s3aTeNbHO: pacnaj HHUIMaTopa (s paguKaIbHOW MOTMMEPHU3aIiN),
3apOXKJEHNE aKTUBHOI'O IICHTPA, POCT MU, OOPBIBHI IIEMH, PEaKIUHU Tepeaadn Ha
MOJUMEpP, MOHOMEp, pacTBOpUTEdb). i1 cBoero mojumMepa HamucaTh Ha3BaHUE,
BO3MOKHBIC XUMHWYCCKUC N30MCPBI U CTCPCOU30MCPEI.

No Monowmep Nuaununarop
BapHaHTa
1 BUHWIXJIOPU]T ITepokcua naypuna

Kpumepuu oyenku:
- «20-25 6annos» evicmasnsemcs cmyoeHmy, eciu cmyoeHm nPasuibHO peuil 8ce 3a0a4l,
peuierue pazeeprymoe ¢ NOSICHEHUMU, NPOOEMOHCIPUPOBATL 3HAHUE (PYHKYUOHAIbHBIX
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B03MOJCHOCIET, MEPMUHOIO2UU, OCHOBHBIX DJIEMEHMO08, YMeHUe NPUMEHAMb MeopemuiecKue
3HAHUSL NPU BBINOIHEHUU NPAKMUYECKUX 3a0aHull, npu 3mom 3adaua memul 9 pewiena no Mmooy 2,

- «15 -196ann06» svicmasnsemcs cmyoeHmy, eciu cmyoenm peuiui ce 3a0adu, peulerue
PA38epHymoe ¢ NOACHEHUAMU, NPOOEMOHCMPUPOBATL 3HAHUE PYHKYUOHATILHBIX 803MONCHOCHEN,
MEPMUHONIO2UU, OCHOBHBIX INEMEHMO8, YMeHUe NPUMEHAMb meopemuyecKue 3SHaHus npu
BbINOJHEHUU NPAKMUYECKUX 3A0AHUL, 0OHAKO NPU BbINOJIHEHUU NPAKMUYECKOU Yacmu pabomul
donyweHvl owubKu, npu 3Mom 3aoada memvl 9 pewieHano Mooy 2;

- «10-14 6annosrsvicmasisemcs cmyoenmy, eciu cmyoeum He pewun 1-3 3a0aqu uiu npu
pewieHuu 0onyujervl 2pyovie ouudKY, peuenue 0aHo ¢ NOACHEHUIMU, NPOOEMOHCMPUPOBATL 3HAHUE
DYHKYUOHATLHBIX 803MONCHOCMEU, MEPMUHONOSULU, OCHOBHBIX IIEMEHMO8, YMEHUE NPUMEHIMb
meopemuyecKkue 3HaHUusi NPU GbINOJIHEHUU NPAKMUYECKUX 3a0aHULl, npu IMoM 3a0aya memvl 9
peuieHano Mooy 2.

- «0-9 6annosy evicmasnsemcs cmyoenmy, eciu cmyoenm He pewun 4-6 3a0ay uiu npu
peuienuu 0onyujersl 2pyovie ouudKu, peuteHue 0CManbHblX OaHO C NOACHEHUAMU

%[{fﬂ 207160

CocraBurens ' / B.B. YepHosa
MHNHOBPHAYKHN POCCHUN
®I'BOY BO «BAIIKUPCKUIA FOCYI[APCTBEHHBIﬁ YHUBEPCUTET»
XUMHNYECKUN ®AKYJIBTET
KA®EJIPA BBICOKOMOJIEKYJISAAPHBIX COEI[I/IHEHI/II?'I 14 OEH.[EI71 XUMUYECKOH
TEXHOJIOI'MA

Bonpocsl 1)1 HHAMBUAYAJIbHBIX, TPYNIOBBIX OIIPOCOB
Mo AUCIHUILINHE
o auctuiuinae dusnyeckasi XUMHUA U BLICOKOMOJIEKYJISIPHbIE COeTUHEHU S

Tema |

OcHOBHbIE IOHATHSA U ONIPEEICHUS TEPMOIMHAMUKN: TEPMOAMHAMMUYECKAsl CUCTEMA, TapaMETPhI
COCTOSTHUS U TIpOIIecca, BHYTPEHHSISI SHEPT U, YHTAIBINS, TeIJI0Ta U padoTa. IHTEHCHBHBIE U
AKCTEHCHUBHBIE CBOMCTBA.

DopMyTUPOBKH U MaTeMaTHUECKOE BhIpAXKEHHE MIEPBOTO Havyalla TepMOJAUHAMUKH. Paboma
pacuuperus uoeaibHo20 2a3d 8 pAIUYHbIX NPOYECCax. U30XOPHOM, U30DAPHOM, UZ0MEPMULECKOM
u aouabamuyeckom.

Tepmoxumust. 3axoH ['ecca u ero cneactusi. CTaHIapTHBIE TETJIOTH 00OPAa30BaHUS U CTOPAHHUS.
Pacuer TernoBbix 3¢ (HhEeKTOB XMMHUYECKUX pEaKIUi MO TEIIoTaM 00pa30BaHUs U CTOPAHUS.
TemnoBoit 3 (PekT XUMUYECKUX PEAKINI PU MOCTOSIHHOM JIaBJIEHUU U IIOCTOSIHHOM 00bEeMeE, CBA3b
MEXIY HUMH.

3asucumocms mennoeozo 2¢hghexma peaxyuu om memnepamypbi.

3HaveHHe MepBOro 3aKOHA TEPMOJMHAMUKY JJI U3yUEHUS MPOLIECCOB B )KMBBIX CUCTEMAX.
DopMyITUPOBKH U MaTEMaTHUECKOE BhIpa)KEHHE BTOPOI0 Havajga TEPMOJUHAMUKU. YUeHue oo
SHTponuU. PU3NUECKUI CMBICT SHTPONUU. BhIunCIeHe N3MEHEHHS SHTPOIIUU B Pa3IMYHbBIX
(U3UKO-XMMHUYECKUX MPOIIECCaX.

Tperuii 3akoH TepMmoanHaMuku (moctynar [lnanka). @opmyna boneiimana. CtatucTuyeckuit
XapakTep BTOPOro 3aKOHA TEPMOAMHAMUKH.

N300apHO-U30TEPMUYECKUN 1 H30XOPHO-U30TEPMHUECKHUI MOTEHIIHA. XapaKTepUCTUUECKHE
GyHKIHIH.

Ypasaenne ['u60ca-I'enpmronbiia. Bo3M0XHOCTH, HallpaBJIeHNE U TPEIeNl TPOTEKaAHUS
CaMOIPOU3BOJIBHOTO MPOLECCA.

VYcnoBusi TEpMOJIMHAMUYECKOTO PAaBHOBECHS. 3aKOH JIEWCTBHS MacC 1 KOHCTaHTa PAaBHOBECHS.
Hzomepma, uzoxopa u uzobapa xumuueckou peaxyuu. Tpuarmn Jle-1larense.
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Tema |1

OO01mas XxapakTepuCTHKa PAaCTBOPOB (OCHOBHBIE TIOHATHUS, CIOCOOBI BBIPAYKCHUS KOHIIEHTPAIINN ).
TepMoanHaMuKa MpoieccoB pacTBOpeHus. MaeanbHbie pacTBOPHI.

Konnuraruszsle cBoiicTBa pacTBOpoB. 3akoH Payiis, ero cienctsus. Kpuockonus u 30ynmockonus.
OcMoTuyeckoe naBienue, ypasHenue Bant-I'odda.

Peanvuvle pacmeopwi. [lonsamue akmusnocmu u Kodghghuyuenma akmueHOCmi.

PactBopbl a1ekTponanToB. CusbHbIE U cllabble 37eKTPoIuThl. OCHOBHbIE MOJIO0XKEHUS TEOPUU
AIIEKTPOJINTUYECKON qucconuanuu Appennyca. KoHcTaHTa v cTeneHb AUCCOLMAlINN,
M30TOHUYECKUH K03 duirent. YpaBHenue pazoasnenust OcTBaiba.

OcHosHble nonodHCeHUs Meopull CUTbHBIX deKmpoaumos /lebas-Xwokkens. Ilonamue 06 uonHou
cue pacmeopos. 3asUcumocmy pacmeopuMoCmu AMUHOKUCIOM U 6eIK08 Om UOHHOU CUJIb]
pacmeopa. Ilonusnekmponumei.

Dnekmpoaumsl KaK NPOBOOHUKU 8MOPO20 pood. YOenvHas u MOAAPHAS IJIeKMPONPO8OOHOCHIU.
Ilpeoenvuas monsapuas 31eKmponpo8oOHOCHb. 3aKOH HE3ABUCUMO20 OBUNCEHUsI UOHO8 (Oe3
66160008). [Ipakmuueckoe ucnonb3osanue usmepeHull 1eKmponpo8oOOHOCHIU.

[TprunHa 1 MEXaHU3M BO3HUKHOBEHUS 3JIEKTPOJIHBIX IIOTEHIIUAJIOB U IBOMHOTO 3JIEKTPUUECKOTO
CJIOSl Ha TpaHMIle MeTa-pacTBop. [loHATHE O cTAaHIAPTHOM SJIEKTPOAHOM MOTEHLIUANE U
anextpoaBwkytien cuie (3C). CranmapTHBII BOIOPOIHBIN 3JIEKTPOI.

Ypasuenue Hepucra ains anekrpoanoro noreniuana u 3/1C ranpBaHndeckux 3neMeHToB. [IpaBuia
3alMCH IEKTPOIOB U JIEKTPOXUMHUUECKUX LENeil.

Knaccudukanus o6paTuMbIx 31eKTpoAoB. [IpuMepsl 21eKTpoa0B IEPBOTO U BTOPOTO pojia.
OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE (PEIOKC) 371eKTpo ibl. IOHOOOMEHHBIE (CeNIeKTUBHEIC)
anekTpoabl. Kinaccudukanus s31eKTpOXUMHYECKUX LIETICH.

Tepmoounamuka 2anb8aHUYECKO20 INeMEHMA.

OcHOBHBIE TOHATHS XUMHYECKON KHHETHUKU: CKOPOCTh U KOHCTAaHTa CKOPOCTH, MOPSAOK U
MOJIEKYJISIPHOCTh peakuuii. BrusiHue pa3nnyHbpix (aKTOpOB HA CKOPOCTh XUMHUYECKON PEaKIINH.
3akoH neiictByromux mace ['ynpOepTa-Baare.

Knaccugukarus npocThix peakiuii 1o MOJICKYISIPHOCTH U MOPSAAKY PEaKIIU.

Kunetndeckue ypaBHEHMsI peakLuii HYJI€BOTO, IEPBOTO, BTOPOTO M TPETHETO MOPSIIKA, UX
uHTerpupoBanue. Bpems nonynpespaiienus. OTIHYUTENbHbIE KHHETUYECKUE IPU3HAKU PEeaKIIUi
Pa3JINYHBIX TOPSIIKOB.

Memoowi onpedenenus nopsaoka peakyuti. Memoo HOOCMAHOBKU, MeMoO U30IAYUU (U30blmKa) u
pasnvix KoHyenmpayui. I paghuueckue memoowi.

Tlonsamue o cnoocHvIx peakyusax: obpamumvle, nApaienvhsie, NOCLe008amenvhbsle, YenHule,
gomoxumuueckue. Jlumumupyrowue cmaouu CLOHCHbIX PeaKyuil.

3aBUCHUMOCThH CKOPOCTH peakiuu ot Temnepatypsl. [Ipasuiio Bant-I'opda u ypaBHeHue
Appenuyca. DHeprus akTupanuu. OnpeeneHre YHEPrun aKTUBALIUHU 110 SKCTIEPUMEHTaIbHBIM
JTAHHBIM.

Bunpl katanu3za. O6mue cBoiicTBa kKatanu3atopos. [IpeacraBienus o MexaHu3Me AeHCTBUS
KaTajau3aTopoB. BiusHue kaTanu3aTtopoB Ha S3HEPruo akTuBauu. OcoOeHHOCTH
(epMEeHTaTUBHOTO KaTaJln3a.

Tema 111

OCOOEHHOCTH KOJUIOUIHOTO COCTOSIHUS BEIIECTBA.

[TprunHBI BOSHUKHOBEHUS CBOOOIHON M30BITOYHOIN YHEPTHH HA TTIOBEPXHOCTH TPAHMIIBI pa3iena
¢a3. [ToBepXHOCTHOE HATSKCHHE, YHEPTEeTHUSCKAsT U CHIIOBAsT TPAKTOBKH. DKCIIEpUMETAITBHOE
ornpezieNieHue TTOBEPXHOCTHOTO HATSKSHHUS.

CBs13b MOBEPXHOCTHOTO HATSKEHUS C SHEPTUel MEKMOJIEKYIISIPHBIX B3aUMOJICICTBHI B 00beMe
KOHICHCUPOBAHHOH (a3bl. BiusHue TeMnepaTypsl U PACTBOPEHHBIX BEIIECTB HAa MOBEPXHOCTHOE
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HaTsDKeHue yncToi xxunkoctu. [lonsrue o ITAB, ITHB u I1IHB.

OcobeHHOCTH TpaHUIlB pa3iesa KOHACHCUPOBaHHBIX (da3. Mexdaznoe Hatspkenue. [IpaBuio
AHTOHOBA.

[TonsiTHE O cCMauMBaHUU TBEPABIX TEJ KUIAKOCTHIO. KpaeBol yron kak xapakTepucTUKa
cMauuBaHus, ypaBHeHue FOura. M3ouparensHoe cmaunBanue. ['uapoduisabie 1 ruapodoOHbIe
MIOBEPXHOCTU. BiusiHME XMMHUYECKOTr0 COCTaBa IIOYB HAMXCMAYUBAEMOCTh BOJIOH.

Kanunnapnoe oasnenue, 3axon Jlannaca. Kanuniapnoe noousmue scuokocmu, ghopmyna Kopena.
3axon Tomcona (Kenveuna) kak 0cHO8a ONUCAHUSA CAMONPOUZBOTILHBIX NPOYECCO8 UZ0MEPMULECKOT
nepe2oHKU, cooupamenbHoll peKpUCmaiiu3ayuy, KanuuiapHou Konoencayuu. Ponb kanuinsapHuix
ABNEHUN 8 NOYBEHHBIX CUCMEMAX.

3aBUCHUMOCTD TOBEPXHOCTHOTO HATSKEHUS OT KOHIEHTpAIMU BOAHBIX pacTBOpoB [IAB. YpaBuenue
[[umkoBckoro. [ToBepxHocTHAs akTUBHOCTH. [IpaBmiio Tpayoe-/lrokino. 3aBHCHMOCTD CTPOCHUS
aacopbunonusix cnoes [TAB ot xonnentpamnuu [TAB B pacTBOpe.

AncopOuust Kak caMOIIPOU3BOJIbHOE KOHLIEHTPUPOBAHKUE HA TTOBEPXHOCTH pasjaena ¢a3
KOMIIOHEHTOB, IOHMKAIOIINX [IOBEPXHOCTHOE HaTsDKeHKE. PazMepHocTh agcopOuuu. Buast
aacopOuuu. [lpaBuno ypaBHuBanus nosuspHoctu Pebunnepa.

OMmnupudeckoe ypaBHeHue anacoporun Operinaninxa. OCHOBHBIE MOJIOKEHHS TEOPUH
MOHOMOJIEKYJISIpHOH ancopOiun Jlenrmropa. Onpezenenne NOCTOSHHBIX B ypaBHeHUSIX OpelH X a 1
JleHrmropa U3 SKCIIEpUMEHTAIBHBIX JAHHBIX.

dyHaamMeHTanpHoe ypaBHeHHe afcopouuu ['n66ca. 3aBUCUMOCTH CTPOSHHSI aICOPOIIMOHHOTO CIIOSI
ot xkoHteHTpauuu [IAB. Pacuem uzomepmoi aocopoyuu I1AB no uzomepme nogepxnocmmnozo
HAMSICEHUSL.

Brusiane apcopoumnonnsix cioes [IAB Ha cMaunBanue. ['unpodunmsanus u ruapodolduzarus
noBepxHocTed. KomnonaHo-xumudeckue ocHOBHI uioTanuu. DPPeKT aacopOImOHHOTO
MIOHIDKEHUS IPOYHOCTH — 3P ekt Pedunmepa.

AncopO1usi HOHOB 3JIEKTPOJIMTOB Ha MOBEPXHOCTH pa3fielia TBEPI0€ TEI0-PacTBOP KakK OJIHA U3
npu4YrH 00pa30BaHUs IBOMHOTO JIEKTPHIECKOTro cinosi. MoHooOMeHHbIe cMoiibl. IOHHBIN 00OMEH B
MoYBax.

TemalV

JlucrnepcHOCTh U TeTepOreHHOCTh KaK OCHOBHBIE MPU3HAKK TUCIIEPCHBIX CUCTEM
(1C).Knaccuduxanus JUCIEpCHBIX CUCTEM I10 CTENEHU AUCIIEPCHOCTH, FeTEPOreHHOCTH, 10 TUITY
B3aMMOJIEHCTBUS MEXKIY AUCIEPCHON (pa3oi U AUCIIEPCUOHHON Cpeoil, 10 TUITY B3aUMOIEHCTBUS
MEXy YacTHIIaMU AucniepcHOU ¢a3bl. OcoOble CBOMCTBA KOJJIOMAHBIX PACTBOPOB, O0YCIOBIEHHBIE
MHUKPOT€TEPOr€HHOCTHIO CUCTEMBI.

Crnioco6s! nonyuenust JIC. YcnoBus, He0OX0AUMBbIE [T OTYyYEHUS KOJJIOUAHBIX PACTBOPOB
METO/IOM XUMUYECKON KOHJIeHCAIIMU. MeTOoIbl OUMCTKH KOJTOMIHBIX pacTBOopoB. O6pazoBanue JIC
B IIpUpo/ie (BBIBETPHUBAaHUE TOPHBIX TOPOJI, 00pa30BaHNE UIUCTHIX OTIO0KEHUH, TOYBOOOpa3OBaHHE
Y 3pO3Usl IOYBBI, KPYTOBOPOT BOJIbI B IPUPOJIE).

O06pa3zoBaHue IBOIHOI0 3JIEKTPUUECKOTO CJI0s Ha MOBEPXHOCTH TBEpoH ¢a3bl. KauecTBeHHbIE
npencrasienus o crpoeanu J19C. Monenu /I9C no I'ensmronsiuy, ['yu-Yenmeny u Lltepny.
Tepmoaunamudeckuii (¢°) u anexTpokuHeTndyeckuit ({) morenuuansl. CTpoeHne MULIEIT
n1o(OoOHBIX 307EH.

@daxTophl, BAUSIOUINE Ha BeIMUNUHY @©° U { - noTeHuuanos u tonmumuy JI9C (temmneparypa,
pa30baBieHNe U KOHIEHTPUPOBAHUE, SJICKTPOIUTHI). Biusuue naudpepeHTHhIX U
HenHIU(DPEPEHTHBIX IIEKTPONTUTOB Ha cTpoerue J[DC u najeHne noTeHIHaIoB.

3akoHOMepHOCTH HOHHOTO 0OMeHa Mex 1y JI9C u pactBopom. Crienngudeckas aacopouus,
JUOTPOIIHBIE PSAAbl HOHOB. 3HaUeHHE HOHHOTO 0OMeHa il QYHKIIMOHUPOBAHUS U PETYIUPOBAHUS
arpOXMMHUYECKUX CBOMCTB MOYB.

DNEKTPOKMHETUYECKUE SBICHUS, X MPAKTUYECKOE UCIIOIB30BaHUE.

[TonsiTve 0 cEAMMEHTALIMOHHON 1 arperatuBHoi ycroitunocTtH JJC. @akTopsl, BAUSIOLIME HA
CEIMMEHTAllMOHHYIO U arperaTuBHYIO YCTOMUNBOCTb.

Ocnoevl meopuu JJJIPO (kauecmsennvie npedcmasnenus). Conocmasienue snepuu
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MONEKYIAPHO20 NPUMANCEHUSL U IHEP2UU DTIEKIMPOCMAMUYECKO20 OMMANKUBAHUS OUDY3HBIX
cnoes npomugouros J[IC.

Koarymsmus nruohoOnbIx 307ei anexkrpoiuramu. [lopor koarymsauuu. [IpaBuio 3Haka 3apsina,
BaJICHTHOCTH (BEJTMYMHBI 3aps/ia) U pa3MepOB KOAryJIHPYIOIIero HOHa.

Tlonsamue o KonyeHmpayuoHHOU U HeUMpPaIU3AYUOHHOU KOALYIAYUU.

3aBUCHUMOCTbH CKOPOCTH KOAryJISIIIUKM OT KOHIIEHTPALMH 3JIeKTpoiauTa. MeaneHHas u OpicTpast
KOAryJsiUsl. 30Hbl YCMOUYU80Cmuy U KOAYIAYuU Npu 66€0eHUU dIEKMPOIUMA, 8bl3b18AI0U{€20
nepe3apsoKy 4acmuy 307,

[TenTu3anus kak rnpouecc oOpaTHbIil koaryaauuu. GIoKyssaaus noaudaeKTpoauTamu. Pomib
koaryisiuuu 1 ¢aokymsiiun JIC B nmpoiieccax mouBooOpa3oBaHus, peryIupoBaHus
arpOTEXHUYECKUX CBOICTB I1OYB M OYUCTKH BOJIbI OT 3arpsi3HEHUM.

JInodunpHbie qUCHEpCHBIE CUCTEMbl. MuIleI000pa3oBaHue B pacTBopax Koutouaubix [TAB.
KKM. Crpoenue munemi kouiouiHbix [TAB B mosisipHOi 1 HEMOJISIPHOM TUCTIEPCUOHHON cpeie.
Conrobunuzanus, ee npakTuyeckoe 3HaueHue. Poib nmpoieccoB CoMOOMIN3AIMY B dKUBBIX
OpraHu3Max.

Owmynbeun. ObpazoBanue, cradminzanus, pazpyuenue. Oopamienue a3 B SMyJIbCUSAX.
IIpuMeHeHne dMyIIbCHiA.

[Tens1. O6pazoBanue, crabunuzaius, pazpyuienue. [Ipumenenue nex.

Anspozom. O6pazoBanue U paszpyieHue. [ [paktnieckoe 3HaueHUE a3po30Iieil.

TemaV

[IpeameT HayKH O BBICOKOMOJIEKYJIIPHBIX COEAMHEHUAX. MECTO HayKu O MOJUMeEpax B pAly APYTrUx
XUMUYECKUX AUCIUTUINH. OCHOBHBIC MOHATUA U onpenieneHus. [IpuHiune! kiaccupukanum
noJIMMepoB. BaxkHellne Ki1acchl M NPEICTABUTENN IPUPOJHBIX U CUHTETUYECKUX TOJMMEPOB.
XapakTepUCTUKHA U30JIMPOBAHHBIX MAaKpOMOJIEKyJ. [lepBruuHas XxuMuueckas CTpyKTypa.
Crepeoxumus MmakpoMouiekyn. CpeaHsis AnuHa 1enu (Cp. CTeTeHb MOJIMMEpHU3aIiy, cp.
MOJIEKYJISIPHBIE MaCChl, MOJIEKYJISIPHO-MAaCCOBBIE paclpeIesieHus, ClIocoOb! onpeaeneHuss MM u
MMP). Koundopmanuu makpomosnekyn. ['mbkocte Makpomonekyn. MoaenbHble NpeacTaBIeHUS.
Kondpopmannonnast cratuctrka. KommdecTBeHHbIE XapaKTepUCTHKU THOKOCTH. [ToHSATHE O
CTaTHUCTUYECKOM cerMeHTe. CBsI3b THOKOCTH C XUMUYECKHM CTPOCHUEM IIeTei.

PactBopsl momumepoB. OcoOeHHOCTH pacTBOPOB MosimMepoB. KoHdopMmainu MakpoMoJIeKy B
pactBope. CteneHb Ha0yxaHHs K1yOka. KoHIIEHTpallMOHHBIE PEKUMBI PAaCTBOPOB.

®dazoBble paBHOBECHS B pacTBOpax nonumepos [lomumepHsie Tena. ArperatHbie U (ha3oBbie
COCTOSTHUS TOMMMepoB. HamMonekyssipHas CTpyKTypa aMOp(hHBIX U KPUCTAITUTMUECKUX TTOJTUMEPOB.
OpueHTHPOBaHHOE COCTOSTHUE aMOP(HBIX M KPUCTALTUISCKUX ToJUMepoB. Duznueckue
COCTOSTHUSI aMOP(HBIX TOIUMEPOB. TepMoMexXxaHUUEeCKH METOI UCCIIeoBaHus. TepMOaMHAMHKA
CTEKJI000pa3HOT0 M BBICOKOZJIACTHUECKOI0 COCTOSIHUS. Bsi3Ko-Tekyuee cocTossHuE MOJIMMEPOB.
[Tnactuduxanus noaumepos. PenakcanimoHHblie siBIeHUS B 1e(hOPMAIMOHHOM MOBEICHUU
MOJIMMEPOB. BhIHYK/IEHHAs 3JIaCTUYHOCTD

TemaVI

CunTe3 nonuMepoB. PagukanbHas nonuMepusanus 1 cononumMepusanus. CBo601HO-paiuKaIbHas
HoJIUMepHU3aIys. DIeMeHTapHble CTaaun nporecca. CKIOHHOCTh MOHOMEPOB K paInKaIbHON
nojaumepu3ayu. CBs3b MEXy aKTUBHOCTBIO MOHOMEPOB U MX PaJIMKaJIOB B

nonumepu3aryn. CriocoObl HHUITUAPOBAHUS PAIUKATEHON TOJIMMEpH3aIiy (BEIECTBEHHOE
UHUIIMMPOBaHHE; (OTOMHULIMMPOBAHKE U T.1.). BenecTBeHHbIe MHULIMATOPHI; BBIOOP MHUIIMATOPA
NPUMEHHUTEIHHO K YCIOBUAM nosmMepu3anui. Knaernka nomuvepusanni. OCHOBHBIE JOMTYIICHHS,
JeKallye B OCHOBE BbIBO/Ia YPaBHEHUN CKOPOCTH MOJIMMEpU3alui. BbIBO ypaBHEHUS! CKOPOCTH
paIuKaIbHON MOJIMMEPHU3AIIH [T MAJIBIX CTENeHe! npeBpamienus. [lomnvepusanus npu
rIIyOOKHUX CTeneHsX mpeBpameHus. «I enp»3¢pQexT.
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Cunte3 nonmmmepoB. MloHHas 1 HOHHO-KOOpAMHAIIMOHHAS nojiuMepu3anus. MonHas
MOJIMMEpU3aIHs, €€ BUbl B 3aBUCUMOCTH OT MPUPOJIbl MOHOMEpPA U THUIIA IIPUMEHSIEMOTO
karanuzaTopa. Katnonnas nonumepusanus. Karanuzatopsl u cokaranuzaropsl. CxeMa nporuecca
KaTHOHHOW IoJMMepu3aliiy (Ha mpuMepe cuHTe3a noaun3ooyTmiena). Kuneruka nporiecca.
AHHMOHHAs IOJIUMEPHU3aLIUs, IPUMEHAEMbIE B peaklMK KaTanu3aTopbl. OCHOBHBIC CTAJIUU U
KUHeTUKa mpoiiecca. [lonarue o “*xuBbix Hensax”’. CUHTE3 CTEPEOPETYJISIPHBIX MOJIUMEPOB.
CrepeoperyisipHble U30- U CUHANOTAKTHYECKUE ToJIuMephl. [IpuHIIMIBI CHHTE3a
cTepeoperysspHbIx nonuMepoB. Crepeocnienupuyeckue 3PpPeKTsl B paAuKaIbHON U HOHHON
NoJIMMepU3auu. AHHOHHO-KOOPAMHAIIMOHHAS TToJIMMEepHU3alius Ha kaTtanu3aropax [{urnepa-Harra.

HOJII/IKOHI[GHCEJ,I_II/ISI. PeaKI_[I/ISI IMOJIMKOHACHCAIH, €€ OCHOBHBIC 0C06€HHOCTI/I, OTJIMYMC OT pCaKInun
MMOJIMMEpHU3alluu. CTpOGHI/Ie MOHOMCPOB, CIIOCOOHEBIX BCTYIIATh B PCaKIHIO IMMOJIMKOHACHCAINH.
(DYHKI_[I/IOHEUIBHOCTB MOHOMCPOB U UX CIIOCOOHOCTD O6p330BbIBaTB JIMHEMHEIC U CETYAThIC
IMOJIUMCPBI. HpI/IMepH.KI/IHeTI/IKa IIOJIMKOHACHCAIINH. PaBHOBecHas u HCpaBHOBCCHAas
MOJIMKOHJACHCAIM, TOMO- U I'€TCPOIIOJIMKOHACCAallrs. HpI/IMepLI.

Kpumepuu oyenxu :

- «5 6annos » BvICMABIAEMC CIYOEHMY, eCiu CIyOeHm 0al NOJIHble, PA36ePHYMble OMEenbl
Ha 6ce meopemuyeckKue 60Npocyl, NPOOEMOHCMPUPOBAL 3HAHUE DYHKYUOHATbHBIX
B03MOJCHOCHET, MEPMUHOLO2UU, OCHOBHBIX JJIEMEHMO8, YMeHUe NPUMEHAMb MeopemuiecKue
3HAHUsL NPU 8LINOTHEHUU NPAKMUYECKUX 3A0AHULL,

- «4 banna» evicmagnaemcs cmyoOeHmy, eciu CmyOeHm packpbli 8 OCHOBHOM meopemuyecKue
80NPOCHL, OOHAKO OONYUWEHbl HEMOYHOCMU 8 ONpedesieHul OCHOGHbIX noHsmutl. [lpu
BbINOJHEHUU NPAKMUYECKOU YaACmu pabomsl OONYujeHbl HeCyuecmeeHHble OUUOKU,

- «3 bannay evicmagnaemcs CmyoeHmy, ecliu npu omeeme Ha meopemuyeckue 60npocsl
CMyOeHmoM OONYUEHO HECKOIbKO CYUWEeCMBEHHbIX OUUDOK 6 MOIKOBAHUU OCHOBHBIX NOHAMULL.
Jlocuka u nonHoma omeema cmpaoarom 3aMemHbiMU U3bAHAMU. 3amemHusl npoOebl 8 3HAHUU
OCHOBHbBIX Memo0o08. Teopemuueckue 6ONPOCHI 8 YoM UZN0NHCEHbI OOCMAMOYHO, HO C
nponycxkamu mamepuana. Umeromcs npuHyunuaibHvle OuUOKU 6 102UKe NOCMpPOEHUs: Omeemd
Ha eonpoc. CmyoeHm He peuiul 3a0a4y Uil npu peuleruu 0onyuenvl epyovie ouuoKuy,

- «2 bannay 8vicmasiaemcs Cmyoenmy, eciu Omeem Ha meopemuieckue 0Npocyl
ceudemenbcmeyem 0 HeNOHUMAHUU U KpAliHe HeNoIHOM 3HAHUU OCHOBHBIX NOHAMULL U MEMOO08.
Obnapyoicueaemcs omcymcmeaue Hagblko8 NPUMEHEHUs MeopemuyecKux 3HaAHUL npu
BbINOTHEHUU NPAKMUYECKUX 3A0AHUI.

%/{{ﬂ 2076

CocraBurens

B.B. Yepnosa
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MMHOBPHAYKHN POCCUU
®I'BOY BO «BALIKUPCKUN IT'OCYJIAPCTBEHHBI YHUBEPCUTET»
XUMUYECKUU ®AKYJIBTET
KA®EJIPA BBICOKOMOJIEKYJISIPHBIX COEJJMHEHUI U OBLIEN XUMWYECKOM
TEXHOJIOI'MU
IInan odopmiienns 1adboparopHoii padboTbl
1o aucuuiuiiHe Pu3nyecKasi XMMHsA H BBICOKOMOJIEKYJISIPHbIE COeIMHEeHUsI

Ha3Banue nabopatopHoit padotsr (JIP)

Llenu npoBeneHust 1a00paTOpHOI pabOTHI

Onwucanue xo/1a MPOBEICHUS PAOOTHI

O0paboTka IKCIIEPUMEHTAITLHBIX JAHHBIX

[TocTpoeHnne HeOOXOAUMBIX IPAaPUKOB (ITPH YCIOBUHU UX HEOOXOIUMOCTH )
BriBoabI.

Kpumepuu oyenxu:

- «5 6annosy evicmasnsemcs cmyoewmy, eciu cmyoeHm ogopmun JIP 6 nonnom coomgemcmeuu ¢
npeodCmasieHHbIM NIAHOM, NOJLYYeHbl NPABUIbHBLE IKCNEPUMEHMATbHbIE OAHHbLE, 8bl60ObL
0b60CcHOBAHUbL,

- «4 bannay evicmasnsemcs cmyoenmy, eciu cmyoenm ogopmui JIP 6 nonHom coomeemcmeuu ¢
npeoCmasieHHbIM NIAHOM, NOJLYYeHbl IKCNEPUMEHMATbHblE OAHHbLE C He3HAYUMETbHbIMU
ouUOKaMu, 6160061 OOOCHOBAHDL;

- «3 bannay evicmagniemcs cmyoeHmy, eciu ogpopmienue JIP 6 ne nonHom coomeemcmeuu ¢
npeodCmasieHHbIM NIAHOM, HOLYYeHbl IKCHEPUMEHMATbHbLE OAHHbLE C He3HAYUMETbHbIMU
owUOKaAMU, NPU HANUCAHUU 86160008 OONYUICHbL He3HAYUMENbHbIE OUUOKU,

- «2 bannay evicmasisemcs cmyoenmy, eciu oghopmaenue JIP ne 6 coomeemcmeuu ¢
npeoCmasieHHbIM NIAHOM, NOJLYYeHbl IKCHePUMEHMAIbHbIe OAHHbLE C 3HAYUMETbHbIMU OWUOKAMU,
npU HANUCAHUU 86160008 OONYUJeHbL 3HAUUMENbHbLE OWUUOKU, OOHAPYICUBAEHICL OMCYMCMEUE
HABLIKOB NPUMEHEHUS. MeOPEeMUYECKUX 3HAHUL NPU BbINOJHEHUU NPAKMUYECKUX 3A0AHULL.

ﬁ[f%i/? cel8

CocraButenp B.B. YepHosa

MHWHOBPHAYKHU POCCUN
®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»
XUMUYECKUU ®AKYJIBTET
KA®EJIPA BBICOKOMOJIEKYJISIPHBIX COEJJMHEHUI U OBIIEN XUMWYECKOM
TEXHOJIOI'MHA
Bonpocs! k 3auery
1o qucuuiuiiHe @u3nvyeckas XUMHUA M BBICOKOMOJIEKYISIPHbIC COCIUHEHHUS

OcHOBHBIE TIOHATHUS U ONIPEACTICHHUS TEPMOIMHAMUKH: TEPMOJUHAMHUYECKAs CUCTEMA, TapaMeTPhbI
COCTOSTHUS M TIPOIIeCCa, BHYTPSHHSS SHEPTHSI, YHTAIBITNS, TEIIOTa U padoTa. IHTEHCUBHBIE H
9KCTEHCUBHEIE CBOICTBA.

DopMyTUPOBKH B MaTeMaTHIECKOE BRIPAXKCHHE TIEPBOTO HavYalla TePMOJUMHAMUKH. Paboma
pacuuperus uoedaibHO20 2a3a 8 PA3IUYHBIX NPOYECCcax. U30XOPHOM, U300APHOM, U30MEPMULECKOM
u aouabamuyeckKom.

Tepmoxumust. 3akon ['ecca u ero cneactusi. CTaHIAPTHBIE TETUIOTH 00PAa30BaHUS U CTOPAHUS.
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Pacuer TennoBbIX 3P PEKTOB XUMUUECKUX PEAKIHMA MO TEIJI0OTaM 00pa30BaHUs U CTOPAHMUS.
Tennooil 3¢(heKkT XUMUYECKUX peaKIMii IPU NOCTOSHHOM JABJICHUU U IIOCTOSTHHOM 00beMe, CBA3b
MEXy HHUMHU.

3asucumocms mennogozo sghgpexma peakyuu om memnepamypbol.

3HaueHue MepBOro 3aKOHA TEPMOJIMHAMUKH I U3YUYEHHUS [IPOLIECCOB B JKUBBIX CUCTEMAX.
DopMyJIMPOBKH U MAaTEMaTHYECKOE BbIpaKEHHE BTOPOT0 Hayaja TEPMOJAMHAMUKY. Y4YeHue 00
SHTpoNUU. PU3NYECKUI CMBICI SHTPONUH. BblunciieHne U3MEHEHUS SHTPOIIUHU B PA3IUYHBIX
(U3UKO-XMMHUYECKHX IPOLIECCAX.

Tpertuit 3akoH Tepmoaunamuku (mocrynat [lnanka). ®opmyna bonasimana. Craructuueckuit
XapakTep BTOPOr0 3aKOHA TEPMOJIUHAMUKH.

N300apHO-U30TEPMUUECKUN U N30XOPHO-U30TEPMUUECKUN TOTEHIINAT. XapaKTEPUCTUUECKUE
GYHKIIHH.

VYpasuenue ['n06ca-I"enpmromnsia. Bo3MOXHOCTb, HalpaBJiICHUE U MIPEIEN IPOTEKAHUS
CaMOIIPOM3BOJILHOTO IIpOLIEcca.

VYcnoBus TepMOAMHAMUYECKOTO PABHOBECHUS. 3aKOH JEMCTBUS MacC U KOHCTAHTA PAaBHOBECHSI.
Hzomepma, uzoxopa u uzobapa xumuueckou peaxyuu. ITpuarmn Jle-Ilarernse.

OO6m1as xapakTepucTUKa pacTBOPOB (OCHOBHBIE TTOHTHS, CIOCOOBI BBIPAXKEHUST KOHIIEHTPAIUH ).
TepMoauHaMuKa IpoLECCOB pacTBOpeHus. M aeanbHble pacTBOPBI.

Konnuraruszsle cBoiicTBa pacTBOpoB. 3akoH Payiis, ero ciencrsus. Kpuockonus u 30yamockomnus.
OcmoTtHueckoe nasienue, ypasHenue Bant-I'ogpda.

Peanvuvle pacmeopwi. [lonsamue akmusnocmu u K03phguyuenma akmugHOCmu.

PactBopbl 21ekTpoauToB. CHiibHBIE U c1a0ble 371eKTPOIUThl. OCHOBHBIE MOJIOKEHUS TEOPUU
AIIEKTPOJINTUYECKON qucconuanuu AppeHunyca. KoHcranTa v cTeneHb AUCCOLMAlINY,
U30TOHHYECKUI KoapduumeHT. Y paBHeHue pazdoasienus OcTBaibiaa.

OcHo8Hble NON0HCEHUS MeoPUL CUTbHBIX dIeKmpoaumos /ledas-Xwokkens. [lonamue 06 uonHou
cune pacmeopos. 3asucumocms pacmeopuMocmy AmMuHOKUCIOM U OEIK08 O UOHHOU CUTb
pacmeopa. Ilonusnekmponumei.

Dnexmponumol Kak npOGOOHUKU 8MOPO20 pOOaA. YOenbHas u MOIAPHAS dNIeKMPONPOBOOHOCHIU.
Ilpeoenvuas monsapuasn s1eKkmponpo8ooOHOCHb. 3aKOH HE3ABUCUMO20 OBUNCEHUsI UOHO8 (De3
66160008). [Ipakmuueckoe ucnonv3oeanue usmepenuti 31eKmponpo8oOHOCHU.

[TprunHa 1 MEXaHN3M BO3HUKHOBEHUS 3JIEKTPOJIHBIX OTEHIIUAJIOB U IBOMHOTO 3JIEKTPUYECKOTO
CJI0Sl Ha TpaHuIle MeTajl-pacTBop. IloHATHE O cTaHIAPTHOM 2JEKTPOAHOM NOTEHLUANE U
anextpoaBkytien cuie (3C). CranmapTHBIN BOIOPOIHBIN JIEKTPOI.

VYpasuenune HepHcra i anexrpoanoro norenuuana u O/[C ranpBannueckux 31nemMeHToB. [Ipasuna
3aMMCH IEKTPOIOB U JIEKTPOXUMHUUECKUX LENeil.

Knaccugukarus o6paTUMbIX 371€KTpo0B. [IpruMepsl 371eKTpo10B EPBOTO U BTOPOTO poJia.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE (PEIOKC) A1EKTpoAbl. IoHOOOMEHHBIE (CEEKTUBHBIE)
anekTpoabl. Kiaccuduxkanus 3nekTpoXuMHUYeCKUX LHenei.

Tepmoounamuka 2anb8aHUYECKO20 NeMEeHMA.

OcHOBHBIE IOHATHS XMMHYECKON KHHETUKU: CKOPOCTh U KOHCTAHTa CKOPOCTH, MOPSAO0K U
MOJIEKYJISIPHOCTh peakiuil. Bnusiaue pazinnuHbiX (aKTOPOB HA CKOPOCTh XUMHUUECKON pPEaKIIMHU.
3akoH neiicTBytomux Mace ['ynp6epra-Baare.

Knaccudukanus npocTbix peakuuii 0 MOJIEKYJISIPHOCTH U MOPSAJKY peaKLUi.

Kunerndeckue ypaBHEHMsI peakluii HYJI€BOTO, IEPBOTO, BTOPOTO M TPETHETO MOPSIIKA, UX
uHTerpupoBanue. Bpems nonynpespaiienus. OTIHYUTENbHbIE KHHETUYECKUE IPU3HAKY pPeaKIIui
pa3IMYHBIX TOPSIKOB.

Memoouwl onpedenenus nopsoka peaxkyuii: Memoo nOOCMAHOBKU, Memoo U30aAYuY (U30uimKka) u
pasHvix kKoHyenmpayui. I paguueckue memoowi.

Tlonsamue o cnoacHvlx peakyusax: obpamumvle, napaienvhsie, NOCIe008amenvHbvle, YenHule,
Gomoxumuueckue. Jlumumupyrowue cmaouu CLOHCHbIX PeaKyul.

3aBUCHUMOCTh CKOPOCTH peakiuu ot Temnepatypsl. [Ipasuiio Bant-I'opda u ypaBHeHue
AppeHnnyca. OHeprus akTuBauuu. OnpeeneHne YHEPruu AKTUBALMY 110 SKCIIEPUMEHTAJIBHBIM
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JTAHHBIM.

Bunpr karanuza. OOmiue cBoiCTBa Katanu3aTopoB. [IpencraBnenus o MexaHu3Me JIeHCTBHS
KaTaJIn3aTopoB. BiusiHue KaTamn3aTopoB Ha SHEPrui0 akTuBauu. OcoOeHHOCTH
(bepMEHTaTUBHOTO KaTalln3a.

Oco0eHHOCTH KOJUIOMIHOTO COCTOSIHMSI BEILIECTBA.

[TprunHBI BOSHUKHOBEHUS CBOOOIHON M30BITOYHOI SHEPTHH HA TOBEPXHOCTH TPAHMIIBI pasjiena
¢a3. [ToBepXHOCTHOE HATSHKEHUE, SHEPTeTUUECKAsl U CUIIOBAsl TPAKTOBKHU. DKCIIEPHUMETAIBHOE
ONpeIeJICHUE TOBEPXHOCTHOTO HATSKEHUS.

CBs13b NOBEPXHOCTHOTO HATSHKCHUS C DHEPTUEH MEKMOJICKYIISIPHBIX B3aUMOICHCTBUI B 00beMe
KOHJCHCUPOBaHHOH (ha3bl. BinsHue TemnepaTypbl U pacCTBOPEHHBIX BEILIECTB Ha IOBEPXHOCTHOE
HaTsoKeHue unctod xkuakocTtu. Ilonstue o ITAB, ITHB u ITMB.

OcoOeHHOCTH TpaHUIlbl pa3zesia KOHASHCUPOBaHHbIX (a3. Mexdaznoe HatsxeHue. [IpaBuiio
AHTOHOBA.

[TonsiTHE O CMauMBaHUU TBEPABIX TEJ KUAKOCTHIO. KpaeBol yron kak xapakTepucTuka
cMmauuBanus, ypaBHeHue FOnra. M3ouparensnoe cMaunBanue. ['uapoduiibabie u ruapodoOHbIe
MIOBEPXHOCTU. BiusiHME XMMHUYECKOTI0 COCTaBa IIOYB HAMXCMAYUBAEMOCTh BOJIOH.

Kanunnapnoe oaenenue, 3axon Jlannaca. Kanuansaproe noonsamue srcuoxocmu, popmyna JKiopena.
3axon Tomcona (Kenveuna) kak 0cH08a ONUCAHUSA CAMONPOUZBOTILHBIX NPOYECCO8 UZ0MEPMULECKOT
nepe2oHKU, coOUpamenbHol peKpUCmaiiu3ayul, KanuiiapHou KoHoencayuu. Pono kanunnsaphsix
ABIEHUL 8 NOYBEHHBIX CUCTEMAX.

3aBUCHMOCTH TTOBEPXHOCTHOTO HATSHKEHUS OT KOHIICHTpAIluu BOAHBIX pacTBOpoB [IAB. YpaBuenue
[HumkoBckoro. [ToBepxHocTHast akTuBHOCTD. [IpaBumno Tpaybe-/{rokiio. 3aBUCUMOCTD CTPOSHUS
ancopbunonusix cinoes [TAB ot xonnentpamnuu [TAB B pacTBope.

AncopOuust Kak caMOIIPOU3BOJIbHOE KOHIIEHTPUPOBAHKUE HA TIOBEPXHOCTH pazjena a3
KOMITOHEHTOB, TOHIKAIOIINX MOBEPXHOCTHOE HaTsKeHUE. PasmepHocTh afacopOiuu. Buibt
aacopOuuu. [IpaBuno ypaBHuBaHus nosuspHoctu Pedbunnuepa.

OMmnupudeckoe ypaBHeHue ancoporun Operinaninxa. OCHOBHBIE MTOJIOKEHHS TEOPUH
MOHOMOJIEKYJISIpHOI ancopOiun Jlenrmropa. Onpezenenre MOCTOsHHBIX B ypaBHeHUSIX OpelH X a 1
JleHrmropa U3 SKCIIEpUMEHTAIBHBIX JAHHBIX.

dyHaamMeHTansHOe ypaBHeHHe afcopouuu ['n66ca. 3aBUCUMOCTH CTPOSHHSI aICOPOIIMIOHHOTO CIIOS
ot koHteHTpauuu [IAB. Pacuem uzomepmoi aocopoyuu I1AB no uzomepme nogepxnocmHnozo
HAMSICEHUSL.

Bnusinue ancopOumonssix cioeB [IAB Ha cmaunBanue. ['uapodunuzanus u ruapododusanus
noBepxHocTed. KomnonaHo-xumuueckue ocHOBHI uioTaruu. DPPeKT aacopOIIMOHHOTO
MOHWXEHUS TPouHOCTH — 3 PexT Pebunaepa.

AncopO1rsi HOHOB 3JIEKTPOJIMTOB Ha MOBEPXHOCTH pa3fielia TBEPI0e TeJI0-pacTBOP KakK OJIHA U3
IpUYMH 00pa30BaHMsI JBOMHOIO AneKkTpudeckoro ciosd. MonooOMeHHbie cMouibl. IOHHBINM 00MEH B
MoYBax.

JucniepcHOCTh M TeTEPOreHHOCTh KaK OCHOBHBIE TpU3HaKH nuctiepcHbix cucteM (1C).
Knaccudukanus qucnepcHbIX CUCTEM MO CTENEHH TUCTIEPCHOCTH, TeTEPOTeHHOCTH, IO THITY
B3aMMOJICHCTBUS MEXKIy AUCIEPCHON (pa3oii U AUCIIEPCUOHHON Cpeioil, 10 TUITY B3aUMOIEHCTBUS
MEXly YaCTUIIaMH UCTiepcHOM (a3bl. OcoOble cBOWCTBA KOJIOUIHBIX PACTBOPOB, O0YCIOBIIEHHBIE
MHUKPOTETEPOTr€HHOCTHIO CUCTEMBI.

Cnoco6st nonyuenus JIC. YcnoBus, HEOOXOAUMBIE JIsI TOTYYSHHS KOJUIOUIHBIX PaCTBOPOB
METOI0M XUMHUYECKON KOHJeHCAITu. MeTOoIbl OUMCTKH KOJTOMIHBIX pacTBopoB. O6pazoBanue JC
B IIpHpo/ie (BBIBETPUBAHUE TOPHBIX MOPOJI, 00pa30BaHKE UIUCTHIX OTJIOKEHUN, TOYBOOOpa30BaHNE
Y DPO3HS TIOYBBI, KPYTOBOPOT BOABI B IPUPO/IE).

OO0pa3oBaHue ABOWHOTO 2JIEKTPUIECKOTO CII0sl Ha TTOBEPXHOCTH TBepAoH (hasbl. KauecTBeHHBIE
npencrasienus o crpoenuun [19C. Moaenu JID9C no I'enbmroneiy, ['yn-Uenmeny u llltephy.
Tepmoaunamuueckuit (¢°) u anekrpokuHeTHueckui ({) moreHuansl. CTpoeHHe MUTIEILT

10 OOHBIX 30JICH.

®daxTophl, BIUSIONINE Ha BeTHUnHy ¢° U { - moTeHnuanoB u tonmmuy JI9C (Temmneparypa,
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pa3baBieHHE U KOHIIEHTPHUPOBAHUE, SJICKTPOIUTHI). Biusuue nHaudpepeHTHhIX U
HenHIU(DPEPEHTHBIX IIEKTPOIUTOB Ha cTpoeHue J[DC u najeHne noTeHINaIOB.
3akoHoMepHOCTH HOHHOTO 0OMeHa Mexy 1DC u pactBopom. Criennpudeckas aacopouus,
JMOTPOIIHBIE PSAbl HOHOB. 3HaYeHHE HOHHOTO 0OMeHa s (QYHKIIMOHUPOBAHUS U PETYIUPOBAHUS
arpOXMMHUYECKUX CBOMCTB IOYB.

DNEKTPOKMHETUYECKUE SBICHUS, UX MPAKTUYECKOE UCIIOIB30BaHUE.

[TonsiTve 0 ceMMEHTALIMOHHOM 1 arperatuBHoi ycrounBocTtH [IC. @akTophbl, BIUSAIOLUE HA
CEIMMEHTAIlMOHHYIO U arperaTuBHYIO YCTOMUNBOCTb.

Ocnogvl meopuu JJJIOO (kauecmeennwvle npeocmasnenus). Conocmasnenue snepeuu
MOJEKYIAPHO20 NPUMSICEHUS U IHEPLUL INEKMPOCAMULECKO20 OMMANKUBAHUSL OUDDY3HbIX
cnoeg npomusounog /[I3C.

Koarymsuus nuodoOHbIx 301ei anekrponutamu. [lopor koarymsuu. [IpaBuno 3naka 3apsinia,
BaJICHTHOCTH (BEJIMUMHBI 3apsijia) U pa3MEepOB KOAryJIUPYIOIIEro HOHa.

Tlonamue o KoHYeHMpPaYUOHHOU U HEUMPATUZAYUOHHOU KOA2YTAYUU.

3aBUCUMOCTH CKOPOCTH KOATyJISIIIUHN OT KOHIICHTPALIUHU dIEKTpoauTa. MeienHas u OpicTpast
KOAryJsIUsl. 30Hbl YCMOUYUBOCIU U KOARYIAYUU NPU 86€0EHUU JTIeKMPONIUMA, 8bl3bl8AI0UIE20
nepe3apsoKy 4acmuy 307,

[TenTu3anus Kak mnpoiecc oOpaTHbIil kKoarynsuuu. OIoKyIsaus noaudIeKTpoauTamu. Pomib
koaryssiiun 1 ¢uiokyssinun JIC B mporeccax mo4BooOpa3oBaHus, peTyIupOBAHHS
arpOTEXHUYECKUX CBOICTB IMOYB M OYUCTKH BOJIbI OT 3arpsi3HEHUM.

JIno¢unbHbIe AUCTIEpCHBIE CHCTEMBl. Muliemoo0pa3oBanue B pacTBopax komtonaHsix [TAB.
KKM. Crpoenue munemi kouiouHbix [TAB B nosisipHON U1 HEMOJIIPHOM IUCTIEPCUOHHON cpene.
Conrobunuzanus, ee npakTuyeckoe 3HaueHue. Poib npoueccoB CoMoOMIN3aluU B KUBBIX
OpraHu3Max.

Omynbscuu. O6pazoBanue, crabunuzanus, pazpyuenue. Oopaiienue $a3 B IMyIbCUSX.
IIpuMmeHeHne aMyIbCHiA.

[Tenwr. OOpa3zoBanue, cradum3anys, paspymieaue. [I[puMeHeHne neH.

Anpozomu. O6pazoBanue U paspyiieHue. [IpakTrieckoe 3HaUeHHE a3PO30IIeH.

[TpenMeT HayKH O BBICOKOMOJIEKYJIIPHBIX COEMHEHMIX. MecTo Hayku O MoJuMepax B psay APYTrux
XUMHUYECKHUX AUCUUIIIHNH. OCHOBHBIC IOHATUS U ornpeaencHus. [IpuHIunbl Kiaccupukanuu
noJuMepoB. BaxHeine kiaaccsl ¥ MpeACTaBUTENN MPUPOIHBIX U CHHTETUYECKHUX TTOJTUMEPOB.
XapaKTepUCTUKU U30JMPOBAHHBIX MaKpoMoJeKyil. [lepBuuHas XxuMudeckas CTpyKTypa.
Crepeoxumus MmakpoMosiekyn. CpeaHsis AauHa 1enu (Cp. CTeNeHb MOoJIMMEpHU3aliy, cp.
MOJIEKYJISIPHBIE MacChl, MOJIEKYJIIPHO-MACCOBBIE paclpeieeHus, crnocoosl onpeneneHuss MM u
MMP). Kondopmanuu Mmakpomosekyn. ['mokocte Makpomosiekyi. MozenbHble peacTaBIeHUs.
Kondopmanuonnas cratuctuka. KonnuecTBeHHble XapakTepucTHKH ruOkocTu. [lonsTre 0
CTaTHUCTUYECKOM cerMeHTe. CBsi3b TMOKOCTH C XUMUYECKUM CTPOECHUEM LIeTei.

PactBops!l monumMepoB. OcoOeHHOCTH pacTBOPOB nonuMepoB. Kondopmaryn MakpoMosexkys B
pactBope. Ctenenb HaOyxaHus Kiyoka. KoHIIeHTpallMOHHbIE peXUMbI paCTBOPOB.

da3oBble paBHOBECHs B pacTBOpax noaumepos [lonumepHsle Tena. ArperatHbie U ha3oBble
cocTosiHUS noaumepoB. HagmonekynsipHas CTpykTypa aMOp(HBIX U KPUCTAIUIMUECKUX MOJIMMEPOB.
OpHeHTHPOBAHHOE COCTOSHUE aMOP(HBIX M KPUCTATUYECKUX MMOJTUMEpoB. DU3nueckue
COCTOSTHUSI aMOP(HBIX MOJIMMEPOB. TepMoMexaHNUECKU MEeTO1 uccieoBanus. TepMoauHaMHKa
CTEKJIOOOPA3HOTO U BBICOKOIIACTUYECKOTO COCTOSIHUSL. Bs3Ko-TeKyuee coOCTOsIHME OIMMEPOB.
[Tnactuduxanus nonumepos. PenakcanuonHble siBlIeHUS B 1e(OPMAIMOHHOM MOBEIECHUT
[0JIMMEPOB. BBIHYX1€HHAs 311aCTUYHOCTh

Cunre3 nonuMepos. PagukanbpHas nonuMepusanus u cononrMepusanus. CBo60HO-paiuKalbHas
NOJIMMEpH3aLHs. DIIEMEHTapHbIE cTaguu npouecca. CKIOHHOCTE MOHOMEPOB K PaJluKaIbHOM
nosuMepu3zanuu. CBsi3b MEX1y aKTHUBHOCTbIO MOHOMEPOB M UX PaJMKaIOB B MOJIMMEPHU3AIUH.
CriocoObl MHUITMMPOBAHUS PaAUKaIbHON MOJIMMEpHU3alni (BeeCTBEHHOE HMHULIMUPOBAHHE;
(bOoTOMHUIIMMPOBAHUE U T.J.). BeliecTBeHHbIe HHUIIMATOPHI; BHIOOP MHUIIMATOPA TPUMEHUTEIBHO K
ycioBusAM noaumepusanuu. Kunernka nonmumepusanuu. OCHOBHBIE JOIYILEHNUS, JIEKAIINE B
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OCHOBE BBIBOJIa YPaBHEHHUI CKOPOCTH NOJMMEPHU3aMU. BpIBO ypaBHEHHS CKOPOCTH PaHKaIbHON
HOJIMMEPHU3AINH JUTI MaJIBIX CTETIeHel npeBpateHus. [lomumepusarus mpy riry0OKuX CTENeHsX
npeBpaeHus. «I enp»-3¢hexT.

Cunre3 nonumepoB. MoHHas 1 HOHHO-KOOpAMHAIIMOHHAS noJuMepu3anus. MonHas
MOJIMMEpU3aIHs, €€ BUbl B 3aBUCUMOCTH OT MPUPOJIbl MOHOMEpPA U THIIA IIPUMEHSIEMOTO
karanuzaTopa. Katnonnas nonumepusanus. Karanuzatopsl v cokatanuzatopsl. Cxema mporuecca
KaTHOHHOW NoJMMepU3aliy (Ha MpuMepe CuHTe3a noauu3ooyTuieHa). Kuneruka npouecca.
AHHMOHHAs IOJIUMEPHU3aLIUs, IPUMEHAEMbIE B peaklMK KaTanu3aTopbl. OCHOBHBIC CTAJIUU U
KMHETUKa mporiecca. [lonarue o ““kuBbix Hensax’. CUHTE3 CTEpEOPEryIsIpHbIX MOJTUMEPOB.
CrepeoperyisipHble U30- U CUHANOTAKTHYECKUE ToJIuMephl. [IpuHIMIbI cCHHTE3a
cTepeoperysspHbIx nonuMepoB. Crepeocnienupuyeckue 3PpPeKTsl B paAuKaIbHON U HOHHON
NoJIMMepU3auu. AHHOHHO-KOOPAMHAIIMOHHAS TToJIMMEepHU3alius Ha kaTtanu3aropax [{urnepa-Harra.

HOJIHKOH[[GHC&I_II/ISI. PeaKI_[I/ISI MNOJIMKOHACHCAIUK, €€ OCHOBHBIC OCOGGHHOCTI/I, OTJIMYHC OT PCaKIuu
MMOJIMMEpHU3alluu. CTpOGHI/Ie MOHOMCPOB, CIIOCOOHEBIX BCTYIIATh B PCaKIHIO IMMOJIMKOHACHCAINH.
(DYHKIII/IOH&JII)HOCTI) MOHOMCPOB U UX CIIOCOOHOCTH 06pa3OBI)IBaTI) JIMHEHHEIC U CETYAThIC
IMOJIUMCPBHI. HpI/IMepH. Kunerunka IIOJIMKOHACHCAII1H. PasHoBecHas u HCPABHOBCCHAs
IMOJIMKOHJACHCAIKA, TOMO- U I'€TCPOIIOJIMKOHACCall v, HpI/IMCpI)I.

Kpumepuu oyenku:

- «3auem) 6bICMAGIAEMCs CIMYOeHmMYy, eciu CMyO0enm 0al NOJIHble, PA36ePHYmble OMEembl Hd
8ce meopemuyecKue 0NpPoCcsl, NPOOEMOHCMPUPOBAT 3HAHUE QPYHKYUOHATLHBIX B03MONCHOCHE,
MEPMUHONIO2UU, OCHOBHBIX INEMEHMO8, YMEHUe NPUMEHAMb MeopemuyecKue 3SHaHus npu
8bINOIHeHUU npakmuyeckux 3adanuti. Cmyoenm Oe3 3ampyoneHull Omeemui Ha 8ce
oononHumenvHvle 6onpocwl. Ilpakmuueckas uacms pabomsl 8bINOIHEHA NOTHOCMbIO 6€3
HemoyHocmell u OUUOOK,

- «HEe 3aUem) bICMAGIAEMC sl CIYOEHNY, eCl OMEen Ha MeopemuiecKue 60npocyl
ceudemenbcmeyem 0 HeNOHUMAHUU U KpAliHe HeNnoIHOM 3HAHUU OCHOBHBIX NOHAMUL U MEMOO08.
Obnapyoicueaemces omcymcmeaue Hagblk08 NPUMEHeHUs. MeopemuyecKux 3HaHULl npu GblNOJIHeHUU
npakmuveckux 3aoanuti. Cmyoenm He cmMo2 Omeemums HU Ha 0OUH OONOJIHUMENbHBIU 80NPOC.

Kpumepuu ouyenku (¢ oannax):

3aumeno — cmyodenmom nadpano 60 — 100 (110) 6annos ¢ meuenue cemecmpa

Hesaumeno - cmyoenmom nabpano 59 — 45 6annos (6 oannom ciyuae cmyoenm omeeuaem Ha 2-4
80NpOCA U3 NPeOCMasiIeHHO20 8bllie CNUCKA)

He oonywen x 3auemy - cmyoenmom nabpano 44 u menee 6annos

5. YueOHO-MeTOAMYeCcKOe M HHOpManMoHHOe ofecreyeHne U CHMIIIMHbI
5.1. IlepeyeHb OCHOBHOI1 U 10TIOJHUTEIbHOI y4eOHOH JIUTepaTypbl, HeOOX0AMMOM A5
OCBOCHMS JMCIUIIIHHBI

OcHoBHasi iuTEepaTypa:

a) OCHOBHasl JINTepaTypa:
1. Tep3usn, T. B. ®usnueckast U KoJUIOUIHAsS XUMUS [ DIEKTPOHHBIN pecypc] : yued. moccobue / T.
B. Tepausin ; Ypanbckuii ¢enaepanpHbiii YH-T UM. niepBoro I[Ipesuaenta Poccuu b. H. Enpinna .—
ExarepunOypr : U3n-Bo Ypansckoro yH-Ta, 2012 .— 108 c.
JlocTynm K TEKCTY AJIEKTPOHHOTO M3JaHHs BO3MOXKEH 4yepe3 DJIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY
«YHUBEPCUTETCKAS onbmmoTeKa online» —
<URL:http://biblioclub.ru/index.php?page=book&id=239715&sr=1>.
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2. bane3un, Crenan AdanacbeBud. OCHOBBI (PM3UYECKON W KOJJIOMIHOM XUMHUH : y4ebd. mocooue
i cryn. ouon.-xum. dak-ta / C. A. banesun, b. B. Epodees, H. U. Ilogobaes .— M. :
IIpocsemenue, 1975 .— 398 c.

3. Cemunkos, 1O. /1. BBeneHue B XUMHIO TOJUMEPOB [ DIEKTPOHHBINA pecypc] : yued. mocobdwue / 1O.
. Cemunkos, C. ®@. Xunsnos, C. JI. 3aitue .— Uzn. 2-e, crep. — CII6. : Jlanp, 2014 .— 224 c.
— (YueOnuku ans By30B. CrienuanbHas aureparypa) .— JlocTyn K TEKCTY JIEKTPOHHOTO U3AaHUS
BO3MOJKEH 4epe3 DIJIEKTPOHHO-OMOIMOTeUHy0 cucrteMy m3gatenbcrBa "Jlanp" .— ISBN 978-5-
8114-1325-6 .— <URL:http://e.lanbook.com/books/element.php?pll_id=4036>.

0) 10MOJIHUTEIbHAS JINTepaTypa:
1. 'enbpman, M. U. Kommonanas xumus [ DnekTpoHHBIN pecypce] : yueonuk / M. U. I'enbdman, O.
B. Kosanesuu, B. I1. FOctparoB .— U3z 6-¢, ctep. — CII6. : Jlanb, 2017 .— 336 ¢c. — (YueOuuku
1uist By30B. CrieninanbHast muTepatypa) .JlocTyi K TEKCTY 3JIEKTPOHHOTO U3JaHHs BO3MOYKEH uepe3
DNEeKTPOHHO-O0MOIMOTeuHy0 cucteMy m3narenscTa "Jlanp" .— ISBN 978-5-8114-0478-0 .—
<URL.:<https://e.lanbook.com/book/91307#book _name>>.
2. banesun, Crenan AdanacseBud. [IpakTukym 1o (Gpu3n4ecKoi 1 KOJUIOUAHON Xumud : J{is
eI MH-TOB 110 XMM.MOHoJIor.criel. — 5-¢ nepepad. — M. : [Ipocsemenne, 1980 .— 272c.
3. Tarep, Anna AnekcannpoBaa. @usnko-xumus mosmmepoB / A. A. Tarep ; mox pen. A. A.
Ackajnckoro .— 4-e uza., nepepad. u gon. — M. : Hayunsiit mup, 2007 .— 576 c¢. — bubauorp. B
koH1e ri1. — ISBN 978-589-176-437-8.

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET» U
NMPOrpaMMHOI0 ofecredeHus1, He0OXOAMMBIX /1JIsl OCBOEHHS TUCIUTLTUHBI

- Libre Office (Calc, Writer, Impress, Base ut.1.)
- Skype
- BeOunap
- [Topraun snekTponHOro odyuenus bI'Y e.bsu.ru
- Cucrema nuddepeHIpoBaHHOT0 HHTEpHET-00yueHuss Hecadem
- Moodle.bsu.ru
- JInuHbIi kKaOUHET MpernoaaBaTeny wiu cryaenta bI'Y http://my.bsu.ru/
- OeepabHOE MHTEPHET — TECTHPOBAHUE: MPOCKTHI «IHTEpHET-TpeHAKEPHI B chepe
npodeccunoHansHOr0 00pazoBanus» U «DenepanbHbIil HHTEPHET-9K3aMeH B chepe
npodeccuoHaIbHOro 00pa30BaHUD.

- aBTOMaTH3UPOBAaHHAs CUCTEMa YIPaBIeHUs - 0a3a JaHHBIX «YHUBEPCUTET

- DJICKTPOHHBIC OMOINOTEYHBIEC CHCTEMBI: PYKOHT, m31aTenseTBO «Jlanb», KoHCymbTanT
CTyJEeHTa
- TecToBBIN goctym: AmericaninstituteofPhysics, Znaniun.com, Casc, Pexakiust )xypHajioB
BMJGroup, bubiaroPoccuka, 37eKTpoHHast KOJUTEKIMs KHUT 1 xkypHainoB InformaHealtcare,
Polpred, ScienceTranslationalMedicine, xomutekius xypuaios BMGGroup.
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http://my.bsu.ru/

6.MaTtepuajibHO-TeXHUYeCKAsA 0a3a, He0OX0AUMAas ISl OCYLECTBJICHUS 00pa30BaTEIbHOI0

nmpouecca 1mo TMCumIlInHe

HaumenoBanue Bun HaumenoBanue o0opyaoBaHusi, IporpaMMHOTO
CHeIHATH3UPOBAHHBIX 3aHSATHH obecrieueHHs
ayTUTOpUi, KAOMHETOB,
nabopaTopuid
1 2 3

Xumpak  kopmyc, 10 | Jlekuun 1. ayoumopus Ne 305YVuebnas mebdenv, yuebHo-
ajzpecy: 450076, Haznusiouvle Nocoousi, 00CKa, Myabmumeoud-
PecmyOnmka npoekmop  Mitsubishi ~ EW230ST,  osxpan
Bamkoprocran, r. VYda, nacmennwiii ClassicNorma 244*183
Kuposckuit p-H, YL 2. ayoumopus Ne 310Yueonas mebenv, yuedOHO-
3akuBamunu, a. 32, mutep Haznusiouvle Nocoousi, 00CKa, Myabmumeoud-
B, (yuebuble aymuTopum npoekmop  Mitsubishi ~ EW230ST,  osxpan
JUI TIPOBEACHUS 3aHATHA nacmennvii ClassicNorma 244*183
JIEKIIMOHHOI'O  THUIa, IS 3. ayoumopus Ne 311Yuebnas mebenv, yuebHo-
IPYIIOBBIX U Haensaouvle  nocobus,  00CKd,  NPOEKmop
WHIUBUIYaIbHBIX Mitsubishi XD 600U, 9KpaH c
KOHCYJIbTAIIMH, TEKYILETro 91eKMPONPUEOOOM Projecta 183*240cm
KOHTPOJIS u Mattewhite
MIPOMEKYTOUHOMN 4. ayoumopus Ne 405Yuebnas mebenv, yuedOHO-
aTTeCTaIuN): Hacnsouvle nocoous, 00CKa, Myabmumeoua-

1. Ayn. 405, npoexkmop  Mitsubishi XD3200U, »skpan c

2. Ayn. 310, anekmponpusodom 300*400cm SpectraClassic

3. Ayn. 311,

4. Ayn. 305
Xumdak KOpIIYC, no | Jlabopato | 1.Kommiekt me6ern BHP- NeO00001101041723
azpecy: 450076, | pubie 2. AxBaguctuisitop- Ne000002101041304
Pecny6nuka 3aHATHS 3.ocka ayautopHas [IA (32)3- Ne000002101067754
bamkoprocran, 1. VYia, 4.J1ocka xnaccHas/2002r/- Ne000002101063164
Kuposckuit p-H, yiIL. 5.Muxkpockon- Ne000001101042472

3akuBamunu, n. 32, mutep
B, (yuebHble ayauropuu
U TPOBEACHUSA 3aHATUH

JEKIUOHHOIO THIA, JUIs
rPYHIOBBIX U
WHIVBUAYaJIbHBIX
KOHCYJIbTAIlUM, TEKYILEro
KOHTPOJIS u
IIPOMEKYTOUYHON
aTTeCTaluu):

1. Ayn. 121

6.Hacoc- Ne000002101043342

7.PMC "Honometpusa" - Ne410134000002530
8.Mudpopmarmonnsiii cren- Ne000002101063615
9.Buzko3zumerp d=0,54- UCITP00003121(10 1mur.)
10.Buzkozumerp d=1,16- UCITP00003123 (5 mIT.)
11.ITeproauueckas cucrema Menneneesa-
NCTIP00004726 (21ut.)

12.Ctox 2-x TymO.- Ne 000002101060267

13.Croun 2-x Tym6.- Ne000002101060268
14.IToncraBka-kadenpa- Ne000001101061604
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MHNHOBPHAYKHN POCCHUA

[Tpunoxenue Ne 1

®I'BOY BO «BAIIKMPCKUM IT'OCYJAPCTBEHHBIN YHUBEPCUTET»

XUMHNYECKUN ®AKYJILTET

KA®EJIPA BEICOKOMOJIEKVJISIPHBIX COEJVUHEHMI 1 OBIIEN

XUMHYECKOU TEXHOJIOT' A

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JUCHUITIINHBI duznyeckas XUMUSI 1 BBICOKOMOJICKYJIAPHBIC COCAMHCHHUA Ha 2 KypcCe 4 CEMECTP

o4Hag

(dhopma o0ydeHust

Buja pa6orsl

O0beM TUCHUNINHBI

O6mas tpynoemkocts aucuuruinabl (3ET / gacos) 2/72

Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MpeIo aBaTesiem: 32,2
JIEKLIUHA 16
MPAKTUYECKUX/ CEMUHAPCKUX -
71a00paTOPHBIX 16
KOHTPOJIb CAaMOCTOATEIbHOM paboTsl (KoHTpOIIB) -

Opyrux (TpynmnoBasi, HHIUBUIYalbHast KOHCYJIBTAIUS U UHBIC BUIBI

y4eOHOI IeATETLHOCTH, IPEIyCMaTPUBAIOIINE pa0OTy 00yYArOIIUXCS C

npenoxaasatenem)(DKP) 0,2

V4eOHBIX YacOB Ha CaMOCTOSTENbHYIO padoTy obyuatomuxcs (CP)

BKJTIOYas MTOJITOTOBKY K DK3aMeHY/3a4eTy 39,8

®opma(bl) KOHTpOJIST: 3a4eT (4 cemecTp)
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®dopma TEKyIIEero

dopma U3yueHUs: MaTepUaloB: JEKIUH, OcHoBHas 1 KOHTPOJISI
IIPAKTHUYICCKUEC 3aHATHSA, CCMUHAPCKUEC 3aHSTHS, AOIIOJIHUTC/IbHAA 3a1aHus 110 yCneBaeMoCTH
Ne Tema 1 co nabopatopHbie pabOThI, CAMOCTOSITENIbHAS JuTepaTypa, . (KOJIIIOKBUYMBHI,
JepKaHue CaMOCTOSITENIbHOI
/i paboTa u TPYAOEMKOCTh (B yacax) pexomMeHayemas KOHTPOJIbHBIE
paboTe CTyIeHTOB
CTyIeHTaM (HoMmepa paboThI,
U3 CITUCKA) KOMITbIOTEPHbBIE
Bcero JIK | IIP/CEM | JIP CP TeCTBI H T.11.)
1 2 3 4 5 6 7 8 9 10
3uUMHSA ceccus
1. | OcHoBHBIE TTOHSATHUS 8 4 4 OcH. mut-pa 1-2 CamocrosiTeTbHOE ['pynmoBoii ompoc.
TepMoauHamMuKkd. | 3akoH Hom. nut-pa2 U3y4eHUE TEMBI
TEPMOIUHAMHUKH. Hzomepma, uzoxopa u
Tepmoxumus. Il 3axoH uzobapa  Xumu4eckou
TEPMOJUHAMHUKU. DHTPOIHS, Ppeaxyuu.
TEPMOJUHAMHYECKHE [ToaroroBka k
[IOTEHLIUAJIBL. Kpurepuit OIIpoCy.
HAMpaBIIEHHOCTH  IIpoIecca.
XUMHUYECKOE PABHOBECUE
2. | Komnmurarusaelie CBOICTBa 10 2 4 4 OcH. nut-pa 1-2 CaMocTosITenbHOE NHnuBuayanbHbIN 1
pacTBOpoB. DOYIUOCKONHUS U Jorm. mut-pa2 W3Y4YEHHE TEMBI IpynIoBoi ornpoc.
KPUOCKOIIpUSI. Teopus Memoowl onpeoenenus | OdopmnenHas JIP
BJIEKTPOIUTAYECKOMN Nops0Ka peaxkyutl.

JUCCOIUAIUN. DIIEKTPOIHBIE
MTOTCHITAATBL.
l'anpBaHUWYECKHE DJIEMEHTHI.
OJIC OCHOBBI XHMHYECKOU
KHUHETUKH. Kunernyeckue
3aKOHOMEPHOCTH  TPOCTHIX
peakiuit  |-11l mopsakos.
3aBHCHMOCTh CKOpOCTH
peaKiuu OT TeMIIepaTyphl.
Kartanu3 u karanu3atopsl.

MemooO NOOCMAHOBKU,
Memoo U30AUUU
(u306b1MKa) U pasHvIX
KOHYeHmpayui.
I'paghuueckue
Memoowi.

Ionsamue o cnodicHvix
peaxkyusix:
obpamumbie,
napannenvHule,
nociedosamenvhboie,
yenmwle,




gomoxumuueckue.
Jlumumupyrowue
CMaouu CJLONHCHBIX
peaxyuii.

IToaroroBka x

orpocy.

Odopmnenue JIP
OcoOsie cBoiictBa | 10 OcH. nmut-pa 1-2 CamocrositenbHoe | UHIUBHIYaTbHBIN
MTOBEPXHOCTH. Hom. nut-pal-2 u3zydeHnue. Mertonbl orpoc.
IToBepXHOCTHOE HAaTsKEHUE. U3MEpPEHHUs Odopmnennas JIP
ITus, ITHB, ITIAB. MMOBEPXHOCTHOTO
CmaunBanue. Kanwmuispabie HATSDKCHUS U
SIBJICHUS. AncopOuus. yIeTIbHOM
VYpaBHeHHUsT HU  HU30TEPMBI MTOBEPXHOCTHOM
aacopOuuu. [IpakTuueckoe SHEPTUs TBEP/BIX TEIl.
3HAYEHHUE aJICOPOLIHH. Knaccugpukauus n

COBpPEMEHHBII aCIeKT

npumeHenns [TIAB.

Accoptument [1AB.

[ToaroroBka k
oIpocy.
Odopmienne JIP

O6bmas xapakrepuctuka [C, 12 OcH. nmut-pa 1-2 CamocrositenbHoe | MHAMBUAYaIbHBIN
MPUHIMIBL  KJIacH(PHUKAIUH. Jom. nut-pal-2 uzydyenue. IIponecce | ompoc.
[lomyyenne u  oumcTKa KoHJeHcaunoHHoro u | Ogopminennas JIP

KOJIJIOUHBIX pacTBOpOB.
DneKTpuuecKue CBOMCTBA
J2C. DNEeKTPOIUTHAS
KOATyJISIIIHSL.

['pybomucriepcHbIE CHCTEMBL.
CriocoOsr MOJTyYeHHUS,
(bakTopsI CTaOWIIH3AIUH.
Pa3pymenune JC.
DKOJIOTHYECKUE OCHOBBI

JUCIIEPralliOHHOTO
obpa3zoBanus JC B
TE€XHUKE, IPUPOJE,

TE€XHOJIOTMU.MeTobl
U3Y4EHUS
ANEKTPOKUHETUYECKUX
SIBIICHUM, X
MPaKTUYECKOE
npuMeHeHne. lleHsl.




OXpaHbl OKpYKarouei cpeibl

OMynbcuu. A3pO30IIH.
[Ipumenenus B
Pa3IMYHBIX 00JIaCTAX
IToaroroBka k

orpocy.
Odopmnenue JIP
[Ipenmer Hayku o OcH. nut-pa3 CamocTosiTenpHOe NunuBuyanbHbIN
BBICOKOMOJIEKYJISIPHBIX Horm. nmut-pa3 U3YYEHHUE.. orpoc.
coequHeHusIX. OCHOBHbBIE [ToaroroBka k
MOHSTHS U OPEICIICHUS. orpocy.

Baxneiimue Kiaccel 1
IIPEICTaBUTENN TPUPOIHBIX
Y CUHTETUYECKUX
IIOJINMEPOB.
XapaKkTepuCTUKU
U30JIMPOBaHHBIX
MaKpOMOJIEKYJI.
Kondopmanuu u ruOKocTh
MaKpoMoJIeKyJ1. PacTBOpbI
nojaumepoB. OcobeHHOCTH
pacTBOpoOB
nonumepos.Konpopmanuu
MaKpOMOJIEKYJI B pacTBODE.
Crenenp HaOyxaHHs KITyOKa.
KoHuentpannonusie
PEXHUMBI paCTBOPOB.
[TonumepHsle Tena.
ArperatHble 1 (ha3oBbIe
COCTOSIHUSI TIOJIMMEPOB.
HangmonexynsapHas
CTPYKTypa aMOpPHBIX U
KPUCTAJIIINYECKUX
noauMepoB.duznueckue
COCTOSIHUSI aMOP(HBIX
nosiuMepoB. [Tnactuduxanms




MIOJINMEPOB.
PenakcannoHHbIe SIBICHUS B
nedopMaImOHHOM
MOBEICHUH MOJIMMEPOB.

[IpuHUuMIIBI CUHTE3a
IIOJINMEPOB.
[Tonumepuzanus:
TEPMOJUHAMUKA U
MEXaHU3MBI [IPOLIECCOB.
PagukannHas
nonuMmepusauus. Mlonnas
nonumepuszauus. Buabl
WOHHOU MMOJMMEpPHU3aLIiH.
Kartnonnasi, annonHas
nonumepusanus. [IpuHnumne
CHUHTE3a CTePEOPEryIIPHBIX
nonumepos. oHHo-
KOOPJAMHALIMOHHAS
MOJINMEpU3ALHSL.
[TonukonaeHcanusi.
Knaccugukanus npoueccos
MTOJIMKOHICHCAITNH.

10

OcH. nut-pa 3
Hom. nut-pa 3

Odopmnenue JIP

Odopmnennas JIP

IloaroroBka k
HAITMCAHWIO TECTAa

Tectrl, 2

7,8

7,8

Pemenue 3anau no
3aIAaHHOMY BapUaHTy

KoHnTponbHas
pabora 1, 2

Bcero uyacosB:

71,8

16

16

39,8




PeldTHHI-IJIAH THCHUILIMHBI «DPHU3HYECKAS] XMMHSA M BLICOKOMOJIEKVJISIPHbIE COETHHEHMS»

Hamnpasnenue 06.03.01 buonorus
[Mpopunubuoxumus, I'eneruxa, O6uas 6uonorus

kypc I, cemectp 4

. | bana 3a Yucio banabl
Buabl y4eOHoi .
KOHKPETHO | 3aJaHMi 3a MHMHHMAJ Maxkcuman
AeATeJIbHOCTH . .
e 3a/laHHe | cemecTp bHBIH bHBIH
Monayas 1
Texkymuii KOHTPOJIb
1. A 0
yauTopHas padboTa 5 3 0 15
(Omnpoc)
2. 0
JomanrHss padora 5 5 0 10
(opopmnenue JIP)
Py0e:kHblii KOHTPOJIb
K
OHTpOJIbHAsS paboTa 15 1 0 15
(peenue 3a1ayv)
Tect 10 1 10
Utoro 50
Moayas 2
Texkymuii KOHTPOJIb
1. A 0
yauTOpHas padboTa 5 3 0 15
(Omnpoc)
2.
HomarHsis paboTa 5 5 0 10
(odopmiienue JIP)
Py0exHbIi KOHTPOJIb
K
OHTpOJIbHAs paboTa 15 1 0 15
(pemenue 3a1ayv)
Tect 10 1 10
Hroro 50
IHoompureabHbie 0 10
0aJLIBI
IMocemaemocTs (021161 BHIYUTAIOTCS U3 0011el CyMMBbI 0aJ1J10B)
1. ITocemenune 6
JIEKIIMOHHBIX 3aHITUI
2. [Tocemenune 10
MPaKTUYECKUX 3aHSATUI
HToroBnblii KOHTPOJIb
3auér 0




