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1. IEJIM M1 3AJIAUY TOCYJAPCTBEHHOM UTOTOBOM ATTECTAIIUH

[Iporpamma TMMA  sBaseTcs  OpWIOKEHHWEM K  OCHOBHOM  mpodeccCHOHaIbHOMN
00pa3oBarebHOM MpOTrpaMMe BBICHIETO0 O0pa3oBaHUs MO HAMNPABICHHUIO MOATOTOBKA HAY4YHO-
MeJaroruyecKux KaJpoB BBHICIICH KBaduduKauu 10 HampaiaeHuto noarotopku 04.06.01
Xumnueckue Hayku, npopuiro noarorosku 02.00.04 - pusuueckas xumusi.

Heabio 'MA sBasercs ycTaHOBJIEHHE YPOBHS IMOATOTOBKHM BBIMTYCKHUKA K BBITOJHEHHUIO
po(eCCHOHANBHBIX 3a7]ad U COOTBETCTBHSI €r0 IMOATOTOBKH TPEOOBAHUSM TOCYIAPCTBEHHOTO
00pa30oBaTeNbHOTO CTaHJapTa [0 HANpaBiICHUI0 K OCHOBHOW 0Opa3oBaTeNbHON MMporpaMme
BBICIIIETO 00pa30BaHUs TOJTOTOBKH HAyYHO-TIEJArOTMUECKUX KaJIpoB B aCHUPAHTypE IO
HarnpasieHuto 04.06.01 Xumuueckue Hayku, npoduiato 02.00.04 - pusnyeckas xumus.

3amauamu I'MA aBasiorcsa:

1. TIIpoBepka ypoBHS c(HOPMHUPOBAHHOCTH KOMIETEHIMH, OINpPENEICHHBIX (enepatbHbIM
roCyJapCTBEHHBIM 00pa30BaTeIbHbIM CTAaHIAPTOM.

Yuueepcanonvix komnemenyuii:

® CIOCOOHOCTh K KPUTHYECKOMY aHalM3y M OICHKE COBPEMEHHBIX HAYyYHBIX JIOCTHKCHHUH,
TeHEPUPOBAHUIO HOBBIX HMJICH MPH PEUICHUH HMCCIIEOBATEIIbCKAX U MPAKTHYECKUX 33]ad, B TOM
YHCIIe B MEKIUCIUIUTMHAPHBIX obmacTax (YK-1);

® CIOCOOHOCTh MPOEKTHUPOBATh M OCYIIECTBISATH KOMIUIEKCHBIE MCCIEJAOBAHUSA, B TOM YHCIE
MEXIMCLUUIUIMHAPHBIE, HA OCHOBE IEJOCTHOIO CHCTEMHOI0 HAay4YHOIO MHMPOBO33PEHHS C
UCIIOJIb30BAHUEM 3HAHUH B 001acTH UcTopun U pustocobun Hayku (YK-2);

® TOTOBHOCTh Y4YaCTBOBaTh B pabOTe pPOCCHHUCKAX W MEXKIyHAPOAHBIX HCCIIEOBATEIBCKUX
KOJUIEKTUBOB TI0 PEIICHUIO HAYYHBIX U Hay4HO-00pa3oBarenbHbIx 3a1a4 (YK-3).

Oowenpogeccuonanbnvix KOMnemeHyuii:

® CrOCOOHOCTh CaMOCTOSITENIBHO OCYLIECTBIISITh HAay4YHO-HCCIIEAO0BATENbCKYIO JIEATENbHOCTh B
COOTBETCTBYIOIEH MPO(EeCCHOHATBLHOM 00JACTH C UCIOJB30BAaHUEM COBPEMEHHBIX METO/0B
WCCIIeI0OBaHMs ¥ HH(OPMAIIHOHHO-KOMMYHUKAIIMOHHBIX TexHomoruid (OITK-1).

Ilpogpeccuonanvnvix Komnemenyuii:

® yMEHHUE NMPUMEHITh OCHOBHBIE 3aKOHBI XUMHHU MPHU OOCYKICHUU MOJYyYEHHBIX Pe3yIbTaToB, B
TOM YHCIIC C pUBIIcUCHHEM HH(POPMAITMOHHbBIX 0a3 naHHbIX ([TK-1);

e CrocOOHOCTh AHATM3UPOBATHh IONYYEHHBIE DPE3YNbTaThl, JETaTb HEOOXOJMMBIC BBIBOIBI H
dopmynuposate npemioxkenus (I1K-2);

e BJAJEHHE METOJAaMHU IUIAHUPOBAHUS, PETUCTPAMM M OOpabOTKH pPE3ylbTaTOB XHMHYECKOTO
OKCIIEPUMEHTA, OCHOBHBIMH CHHTETHYECKUMH M AHATUTHYECKUMH METOJaMHU MONYyYCHHUS H
WCCIIEIOBaHMsI XUMUYeCKHX BemecTB u peakuuii (ITK-3);

e BJAJICHNEC COBPEMEHHBIMH KOMIBIOTEPHBIMH TEXHOJOTHSMH, MPUMEHSIEMBIMU TP 00pabOTKe
pe3yNbTaTOB HAy4YHBIX OJKCIHEPUMEHTOB U cOope, o00paboTke, XpaHEHWH U Mepeladyu
UH(OpPMAIIMHU TIPH MPOBECHUU CAMOCTOSTEIBHBIX HAyYHBIX HccnenoBanuii (I1K-4);

e (opMupoBaHHE OMbBITA MPO(YECCHOHAIBFHOTO Yy4YacTHs B HAYYHBIX TUCKYCCHSIX, yMEHHEM
NPEJCTABIATh TMOJNYyYCHHBIE B WCCICIOBAaHHUAX pE3yJAbTaThl B BHUJIC OTYETOB M HAYYHBIX
nyonukanuii (ITK-5);

e CrocOOHOCTh OPraHM30BaTh M MPOBOJUTH HMCCIECIOBAHUS B paMKaX XHMHUYECKUX U CMEKHBIX
crermanbHocteit (ITK-6).

2. [lpunHsTHE penieHns o MPUCBOCHUN KBaluduKanuy 1o pesynbratam [ MA u BeIjaue TOKyMeHTa O
BhICIIEM O00pa3oBaHMM W TpHcBoeHHs KBanupukanuu: MccnenoBarens. IIpemomaBarens-
HCCIIEI0BATEIIb.



2. BUJbI TOCYIAPCTBEHHOM UTOTOBOI1 ATTECTALINU

['ocymapcTBeHHass UTOrOBasi aTTECTalMs BBITYCKHUKOB acnupanTypsl KOV mo mpoduiio
02.00.04 - ¢puzuveckasi XUuMHUsA MPOBOAUTCS B (hopMe (M B YKa3aHHOM MOCIEA0BATEIIBHOCTH):

®  TOCYIapCTBEHHbIN SK3AMEH;

e  HayyHbIN JIOKJIA.

['ocypapcTBeHHass WTOroBas arTecTalsl HPOBOJUTCS IO OKOHYAaHMU TEOPETUYECKOIO
nepuona o0yuyenus B 8 cemecrpe. s nposenenust I MA co3naeTcs mpuKa3oM 1O YHUBEPCHUTETY
rocyJapcTBeHHas 3k3aMeHauuoHHas komuccusa (I'OK) u3 umna Benymmx wuccienosateneil B
obmactu npodeccruonanbHoi noaroroBku no npoduito 02.00.04 - puznyeckass XuMusi.

2.1. HporpaMMa HTOTOBOI'0 roCylapCTB€HHOI'0 IK3aME€HA

['ocynapcTBEHHBIN SK3aMEH IO CIEUUAIbHOW JWUCLUUIUIMHE MPOBOJUTCS B COOTBETCTBUM C
HalpaBJIeHUEM IOJArOTOBKU (elepalbHOr0 TIOCYAapCTBEHHOTO OOpPa30BaTEeNBbHOIO CTaHAAPTA.
OK3aMeH M0 CHEelUaJIbHON JUCHMIUIMHE JOJHKEH HOCUTh KOMIUIEKCHBIM XapakTep M CIYKUTb B
KayecTBE CpEJCTBAa IPOBEPKM KOHKPETHBIX (DYHKIMOHAIbHBIX BO3MOXKHOCTEH acCHHUpaHTa,
CIIOCOOHOCTM €ro K CaMOCTOATEIbHBIM CYXIEHHSIM Ha OCHOBE HMEIOLIUXCS 3HAHWH,
o0mienpodeccuoOHaNbHBIX U MPOQECCUOHATBHBIX KOMIIETCHLUH, NPUOOPETEHHBIX 3a BpeMs
o0ydeHHs B acnupaHType. DK3aMEH HOCUT KOMIUIEKCHO-CUCTEMHBIN XapakTep U OpPUEHTHUPYET
9K3aMEHYIOLIErocss Ha YCTAHOBJIEHHE, BBIABICHME M OOOCHOBAaHME CHCTEMHBIX CBS3€H MEXAY
y4€OHBIMU JUCLMILIMHAMU, BKIIOUEHHBIMH B IPOrpaMMy T'OCYIapCTBEHHOI'O IK3aMEHa.

OK3aMeH 110 HAaNpaBICHUIO IOATOTOBKM MOXET IPOBOJUTHCA KaKk B YCTHOW, Tak U B
nucbMeHHOUW (opme no Owmineram. Dopma NpPOBEAECHUSA HK3aMEHA YTBEPXKIAETCsl MpOrpamMmon
rOCyIapCTBEHHOI'O0 3K3aM€Ha M INPOBOAUTCA B MPUCYTCTBUM WIEHOB ['ocymapcTBeHHOU
9K3aMEHallMOHHOW Komuccuu. Ha sk3amMeHe B OCHOBHOM JI0JKHA OBITh MPOBEpEHA M OICHEHa
c(OPMHPOBAHHOCTh ~ KOMIETEHLUH,  HEOOXOAUMBIX  JUISI  BBIMOJHEHHS  BBITYCKHUKOM
IIPENnoAaBaTeIbCKOro BUa e TEIbHOCTH.

Ha rocymapcTBeHHOM  5K3aMeHe  MpoBepsieTcss  C(OPMHPOBAHHOCTb  CIEIYIOLIMX
KOMITETECHIINMN:

e  CHocOOHOCTh K KPUTUYECKOMY aHaM3y U OLIEHKE COBPEMEHHBIX HAyYHBIX JIOCTHXKEHHUH,
TEHEPUPOBAHUIO HOBBIX MJEH NpPU PEIIEHUU HCCIENOBATEIbCKUX M MPAKTHYECKUX 3a7ad, B TOM
YHCIIe B MeXKIUCIUIUTUHAPHBIX o0nacTsax (YK-1);

e  CroCOOHOCTh MPOEKTHPOBATh M OCYILECTBIIATH KOMIIJIEKCHBIE MCCIIEOBAHUS, B TOM 4YHCIE
MEXIUCUUIUIMHAPHBIE, HAa OCHOBE LEJIOCTHOTO CHCTEMHOIO HAay4YHOTO MHPOBO33PEHMS C
UCIIOJIb30BAHUEM 3HAHUH B 001acTH uctopun U puiocopun Hayku (YK-2);

® TOTOBHOCTh YyYacTBOBaTb B pabOTe POCCUHCKUX U MEXKIYHapOAHBIX MCCIIEIOBATEIBCKUX
KOJUIEKTUBOB TI0 PEIICHUIO HAYYHBIX U Hay4HO-00pa3oBarenbHbIX 3a1a4 (YK-3).

o T'OTOBHOCTH K HpeHO}IaBaTeHLCKOI\/’I ACATCIIBHOCTH I10 O6p330BaTe.]'H)HBIM mporpamMmMam BBICIICTO
obpazosanus (OITK-1).

IHHEPEYEHB BOIIPOCOB K ITOCYJJAPCTBEHHOMY 3K3AMEHY
Bonpocut 0ns onpedenenus cghopmuposannocmu komnemenyuu YK-1, YK-2, YK-3, u OIIK-1

1. CoBpemeHHBIE CTpaTeruu MOJAEpHU3ALMU Bhicuiero obpa3zoBanust B Poccuu. Ilenaroruueckas
MHHOBaTHKa KaK TEOpUS M TEXHOJOTMsl HOBOBBEACHUN B MpeIMETHOH MNpoduiIbHOMI
MTOATOTOBKE.

2. Metoguka u TexHojoruss oOyueHuss B Bbicmied mkone. CymHOCTb, MPUHIUIIBI
IPOEKTHUPOBAHMSA M TEHACHUUM pPa3BUTHS COBPEMEHHBIX OOpPa30BaTENIbHBIX TEXHOJIOTUH B
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BbICIIEM oOpa3zoBaHuu. (OOpa3oBaTeNbHBIE TEXHOJIOTUH B y4eOHO-TIpodeccHoHATBHOM
MIOATOTOBKE.

AKkpeauTaiys Kak ogHa U3 GpopM OLEHKH KadecTBa BhICIIEro obpasoBanus. [legarormueckuii
MOHUTOPHHI KaK CHUCTEMHas JMarHOCTHKa KadecTBa oOpa3zoBanus. [Ipenmymectsa
MOJ1yJIbHOTO ITIOCTPOEHUS COAEPKAHNS AUCLUIIIMHBI U PEUTUHIOBBIA KOHTPOJIb B IIPEAMETHOU
npopHILHON OJTOTOBKE.

Konuenmus u npakTuueckas peanus3alus KOMIETEHTHOCTHOIO IOAXOAAa B  YCIOBMSIX
poGUIBHON MPEAMETHOM IMOJATOTOBKH B BBICIIICH IITKOJIE.

HNudopMalnoOHHbIE TEXHOJOTHH OOYyYeHHMS M TEXHOJOTUH IUCTAHLIMOHHOTO OOpa3oBaHUS B
YCIOBUAX NpodeccuoHann3auuy 00pa3oBaHus B BbICHIEH IIKOJIE.

Posib u mecto nekiuu B By3e. CTpyKTypa JIGKIMOHHOTO 3aHATHS O MPEeIMETy MpOopHIbHOM
noaroToBku. OnieHKa kauecTBa JeKuH. [lepcriekTuBbl pa3BUTHS JIEKIUH KakK (JOPMBI U METOAA
B CHCTEME BY30BCKOTO OOyUeHHUSI.

CeMuHapcKue W MpaKTUYECKHE 3aHATHUS MO MpeaMeTaM NMpo(UIbHONH MOArOTOBKU B BbICIICH
mikosie. MIX ponp B IpHOOpeTeHHMH omnbiTa B y4eOHO-IPO(PECCHOHAIBHOM JI€ATENbHOCTH.
Oco0eHHOCTH CeMUHapa IpU pealn3aluy KOHLIENIUY IeJarOTUKU COTPYAHUYECTBA.
[ToBbillIEHHE POJM CAMOCTOSITENIbBHOM pabOThl CTYAEHTOB B BbICHIeW Ikoje. Bunel
CaMOCTOSITENIbHON PabOThl B IPEAMETHON NPOGUILHON OJATOTOBKE B BY3€.

Opranuzanys y4eOHO-UCCIIE10BAaTEIbCKONW U MPOEKTHO-TBOPUYECKOM /1€ATEIbHOCTU CTYJIEHTOB
B IIPE€AMETHON NPOGUILHON NOJATOTOBKE B BBICIIEH IIIKOJIE.

OcCHOBBI T€IarOTM4YECKOr0 KOHTPOJds B Bbicmield 1mikose. CoBpeMEHHbIE KPUTEpUU U
HoKa3aTeau KauyecTBa OOy4eHUs B MpeIMEeTHON NpoQuibHON moarotoBke. I'ocynapcTBeHHBIH
00pa30BaTeNbHbIN CTAaHAAPT U OLIEHKA PE3YIbTaTOB O0yUEHUS.

Konuenmus npogeccuoHaqbHOrO BOCHUTAHUS TPH pealu3aluyd Npo(UIbHONW NpeaMeTHON
MOJrOTOBKU B BbICIIEH IHIKose. CucTteMa METOJOB U CPEACTB BOCIUTATEIBHOIO BO3/AEUCTBUS
(BIUSHUS) IPU NPENOJaBaHUN AUCIUILIUH MPO(UIBHOM MPeIMETHOM MOATOTOBKH.

VYyeOHasi 1eATENbHOCTh CTYAEHTOB U KOTHUTHBHAs cdepa JUYHOCTH. AKTUBHOCTH CHCTEMBI
[IO3HABATEJIbHBIX IPOLECCOB KaK OCHOBA B IPOEKTHPOBAHMM WMHHOBAIIMOHHBIX TEXHOJIOTHMI
00yJeHwusI.

OcobeHHOCTH TOTPEOHOCTHO-MOTHBAIMOHHOM chepbl CyObeKTa yueOHOM! e TeIbHOCTH.
[Icuxonoruueckue pe3epBbl NOBBIIIEHUS 3()()EKTUBHOCTH IPENIOAABAHUS B BY3€.

Pa3Butue nuuHOCTH B mporecce o0ydenus. Ilcuxonoruueckas, counanbHas U OHOJIOrHYecKast
XapaKTepUCTHKA JINYHOCTH.

[Icuxonoruyeckue 3akKOHOMEPHOCTH DPAa3BUTUS KOTHUTHBHBIX IIPOLIECCOB CTYIEHTOB B
nporecce 00y4eHusl.

OcobenHocTr (pOpMUPOBAHUS M Pa3BUTHUSL CTYIEHUYECKOTO KOJUIEKTUBA B COBPEMEHHOM BY3e€.
CtpyKTypa MEKIMUYHOCTHBIX OTHOUIEHUH B CTY/IEHYECKOM KOJUIEKTHBE.

OyHKIMOHANBHbIE W CTPYKTYpHBIE KOMIIOHEHTHl HPO(PECCHOHATIBHOIO CaMOCO3HAHHS
(KOTHUTHBHBIN, MOTHBAIIMOHHBIN, YMOIIMOHATIBLHBIN, OMIEPAIMOHHBIN) TTPETIOIaBaTENs By3a.
Bocnpusitie ¥ moHMMaHWe JIOABMHU JPYr Apyra B MIpolecce MEXKIUYHOCTHOTO OOIIEHHS.
YMeHue ciymaTh 4eIoBeKa B MPOIecce OOMICHUS, BUIbI U TEXHUKH CITyIIAHUS.
[Icuxonmornueckue OCOOCHHOCTH OOIIEHUS CyOBEKTOB 00pa3oBaTENbHOrO  Ipoliecca.
[lcuxonoruyeckre TEXHOJIOTMH B3aMMOACHCTBHS MpenojaBaTeNss BBICHIEH MIKOJIBI ¢
ayIUTOPUEM.

[Tcuxonoruueckoe conpoBoxaeHue yaeonoro mporecca B Byze (PI'OC). [IpodeccnonanpHoe
MacTEpPCTBO U «5] — KOHLENIUA» TPEnoJaBaTels.

Ctpecc M TMCHUXMYECKOE 30pOBbE MPENOJaBaTeNs, METOJbl CaMOPETryJSIUU CHHIpPOMa
HMOIMOHAIBHOTO BBITOpaHHsl CyObeKTa 00pa30BaTEIbLHOTO MpoIiecca.

OCHOBBI XUMHUYECKON TepMOANMHAMUKH. TepMoarHamMuka. TepMoanHaMuIecKas: CUCTEMA.
Buast repmonunamuueckux cucrem. Cocrosinue. [Ipouecc. Buasl mpoieccos.
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I'azoBbie 3akoHBI. MeanbpHbIN ra3. YpaBHEHHE COCTOSHUS MACAIBHOIO rasa. PeanbHble rassl.
HyneBoli 3ak0H TEpMOJIMHAMUKH.

Xumuyeckuit moteHnuan. CTaHIApTHBIR XUMHUYeCKUU moTeHnuan. CrocoObl BBIYUCICHHS
M3MEHEHNN XMMHUYECKOro MoTeHuana. XUMUYECKAN MOTEHIMA HICaIbHOIO U HEUIEATIbHOIO
razos. Meron neTy4yecTu.

Tennora u paGoTel pasznu4yHoro poja. Pabora pacmupenus ajs pa3iuyHbIX IPOLECCOB.
IlepBblii 3aKOH TEPMOAMHAMUKHI. BHYTpEHHSs SHEprus. DHTAJIbIINA.

3axoH I'ecca u ero cnencrus. CTaHIApPTHBIE COCTOSIHUS M CTaHIAPTHBIE TEIJIOTHI XUMUYECKUX
peakuuii. TemnoTel cropanus U 00pa3oBaHUA. 3aBUCUMOCTh TEIIOBOTO 3 QeKTa peakiuu OT
TEMIIEPATYPHI.

®opmyna Kupxrodda. 3aBUCHMOCTh TEIJIOEMKOCTH OT TEMIIEPATyPbl U PAacUeThl TEIUIOBBIX
s¢¢exroB peakiuid. Tabmuupel CTaHIAPTHBIX TEPMOAMHAMUYECKUX BEIMYMH M HUX
MCIIOJIb30BaHUE B TEPMOJIMHAMUYECKUX pacueTax.

Bropoii 3ak0H TepMOAMHAMUKY U €ro pa3ianyHble GopMynnpoBKH. CaMONpoU3BOJIbHbIE U
HEecaMOIIPOU3BOJIbHBIE ITpoliecchl. [IoTpeOHOCTh B KpUTEPUHU CAaMOIIPOU3BOIBHOCTH. DHTPOIIUSL.
VYpaBHeHUE BTOPOro Hauyana TEPMOAMHAMHUKHU I OOpaTUMBIX M HEOOpaTHMBIX IPOLECCOB.
O6ocHoBanue BTOporo Hawaina TtepmoiuHamuku. Teopema Kapno-Knaysuyca. Paznuunbie
LIKaJIbl TEMIIEPATYD.

Tperuii 3akoH Tepmoannamuki. [locrynar Hepuera. Iloctynat [lnanka. Pacuerst abconmtoTHON
SHTPOIIUYU XUMUYECKUX COCINHEHUM.

Kanopumerpus. Buasl kKatopumeTpos.

Marematuueckuii anmapatr TepMoauHaMukH. DyHnaMmeHTadbHOe ypaBHeHue ['uOOca.
BHyTpeHHsis SHepruss Kak OJHOpomHas (QYHKIUS oObeMa, HIHTPOIMH M YHUCIA MOJICH.
VYpaBuenue ['u66ca-/{rorema.

Tepmoaunamuueckue noreHuuansl. CooTHomieHus MakcBemia M HMX HCHOJB30BaHUE IS
BBIBOJIA PA3IUYHBIX TEPMOJMHAMMUYECKUX COOTHOLIEHHH. YpaBHeHHe ['m6Oca-IenbMronbua.
CaolicTBa TEpMOIMHAMUYECKUX TTOTEHIIUAJIOB.

@a3oBble paBHOBecHs. PacTBOpBI pa3iaMuUHBIX KiaccoB. Pa3muuHble crmocoObl BBIPAKEHMS
COCTaBa pacTBopa.

WneanbHble pacTBOPHI B Pa3IMYHBIX arperaTHbIX COCTOSHUAX U OOIlee YCIOBUE UIeaTbHOCTH
pactBopoB. CMecH uaeanbHBIX Ta30B. TepMoIuHaMUYECKHE CBOMCTBA ra30BbIX CMECEH.
JlaBJieHME HACBILLIEHHOTO M1apa )KUJKUX PacTBOPOB. 3akoH Payns u 3akoH ['enpu. VneansHble u
HEU/IeaJIbHbIE PAaCTBOPBHI.

Meton aktuBHOcTe. Ko3(dduumeHTsl aKTHBHOCTM M UX OINpe/eleHUue IO MapluaibHbIM
JaBJICHUSIM  KOMIIOHEHT. CTaHJapTHbIE COCTOSHHUS HPU  OMNPEICNIEHUHM XHMHUYECKUX
IIOTEHLIMAJIOB KOMIIOHEHT B OKHAKMX UM TBEpAbIX pacTBopax. CHUMMeTpu4Has u
HECUMMETpPUYHAsI CUCTEMBI OTCUETA.

TepmoauHaMudeckas KiacCUpHUKAIMs pacTBOpoB. DYHKIHMS CMEIICHUS Uil HUICAbHBIX U
HEeUIeabHBIX pacTBOpPOB. [IpenenbHo pa30aBieHHBIE PACTBOPHI, aT€pMallbHbIE, PETYISPHBIE,
pacTBOpHI U UX cBoicTBa. O600mEeHHoe ypaBHeHue [ n06ca-/{rorema.

Ocmoc kak nmnpumep MeMmOpaHHOro paBHOBecus. YpaBHeHuss Baut-T'odda, ero
TEPMOJIMHAMHYECKHUH BBIBOJ M 007aCTh IPUMEHUMOCTH.

['ereporennsie cucteMsl. [lonstue ¢da3bl, KOMIOHEHTa, CTENEHU CBOOOBL. Y CIIOBUS (a30BOTO
U MeMOpaHHoro paBHoBecus. [IpaBuno ¢a3 I'ndoca.

®a3oBble paBHOBECHS B OJHOKOMIIOHEHTHBIX cucTeMmax. YpaBHeHue Knanehpona-Knaysuyca.
@da30BbIe NEPEXOJBI NEPBOTO U BTOPOro poaa. Pa3oBble paBHOBECHS B JIBYXKOMIIOHEHTHBIX
CHUCTEMAX.

@U3NKO-XUMHUUYECKOE OIPEACIEHUE HCTUHHBIX pacTBOpPOB. TepMoAMHaMUKa pPACTBOPEHHS.
@opMBI BBEIPAKEHUSI cOCTaBa pacTBopa. CBONCTBA pacTBOPOB. M ieanbHble pacTBOPBI.
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Konnuraruasie cBOMCTBa pacTBOPOB. M3MeHeHHE TeMmeparypbl 3aTBEpJICBAHUS Pa3IUUHBIX
pactBopoB. Kpnockonnueckuii meton. Y pasHenue [lpenepa.

PaBHOBecne  kKMIKOCTh-Iap B JABYXKOMIIOHEHTHBIX  CHCTeMax. 3akoH  Payms.
Tepmonuuamudeckuii BbIBO 3akoHOB [ 1O60ca-KoHnoBasoga.

Paznenenue BeniecTB nmytem neperonku. Pextudukarms. HenneanbHusie pacTBOpbl. A3€0TpOTI.
Juarpammbl cOCTOSIHUS (IJIAaBKOCTH) ABYXKOMIIOHEHTHBIX CHCTEM M HMX aHaJu3 Ha OCHOBE
npaBuia ¢az. TpexkomnoHneHTHosle cucteMsl. Tpeyroiapauk ['ubdoca.

3aKoH JelcTBUs Macc. XMMUYECKOE paBHOBECHE. XUMUYECKas nepeMenHas. M3orepma Bant-
Fodda. U3smenenne sneprun 'n66ca u snepruu I'enbmronbua. XuMU4ecKoe CpOACTBO.
Oneprust ['m66ca xumuueckor peaknuu. Koncranta paBHoBecus. Pa3iauvnHble BUIBI KOHCTAHT
paBHOBECHSI M CBSI3b MEXIYy HUMH. XUMHUYECKHE pPaBHOBECHS B pacTBopax. BiusHue
WHEPTHOT'O PACTBOPUTEIS.

3aBUCHUMOCTb KOHCTaHT paBHOBECHsSI OT TEMIEpaTypbl M JaBICHUS. YpaBHEHUE H300aphbl
peakiuu. lcronb3oBaHue pPA3NIUYHBIX NPUOIMKEHHM JUIS TEIUIOEMKOCTEH peareHTOB IpH
pacuerax XMUMHUYECKUX PaBHOBECUM IIPH Pa3IUMYHbIX TEMIEpATypax.

SBnenuss u Buael ancopOumu. Jlokanmu3zoBaHHAs W JIEJIOKAM30BaHHAs — aAcopOIus.
Omnpenenenne aacopouuu o ['mboCy.

AncopOuusi U3 pacTBOpoB U ra3oBoi (as3el. M3oTepmbl 1 M300apsl agcopOouuu. YpaBHEHHE
Jlenrmiopa. Ypasaenue ['enpu. Koncranrta aacopOIIMOHHOTO paBHOBECHS.

MounomonekynsipHas U nonumosnekyispuas agcopouus. (b2T). BeiBon ypaBHenus bpynayapa-
Owmera-Temnepa bOT u ero ucnonabzoBaHue JIsl ONPEIEIEHUS IOBEPXHOCTH aCOPOEHTOB.
OJIEMEHTBl CTATUCTHUYECKOW TEPMOJMHAMHMKU. MEXaHUYECKOe ONHCAaHUE MOJEKYISIPHOU
cucrtembl. DyHkuusa pacnpeneneHuss Makcsemna-bonpimana. CTaTUCTUYECKUE CpEAHME
3HAYEHUS] MAKPOCKOMMYECKHUX BelnnunH. Meroa sueek bonbimana. Ancam6au ['u66ca.
OCHOBHBIEC TIOCTYJIAThl CTATUCTHYECKON TepMoauHaMuKh. [moTHOCTE BeposTHOCTH ((DyHKITHS
pacmpezienieHus) u ee cBoiicTBa. MukpokaHoHuueckuit ancamOib. KaHoHn4yeckuit ancamOIb.
CrarucTudeckue BBIPKEHHUS I OCHOBHBIX TEPMOJAMHAMUYECKUX (YHKIMNA - BHYTpPEHHEH
SHEPruH, SHTPOMUH, dHepruu ['enpMrombiia, sHeprun ['n66ca, TEMIOEMKOCTH U XUMHYECKOTO
noTeHluana (MoJeKyJsipHasi, IOCTyIaTeNnbHasl, BpalaTelbHas cyMMa 10 COCTOSIHUSIM M CyMMa
[0 COCTOSHUSIM MAaKpOCKOIMYECKOHl cucTembl). BHyTpeHHee BpallleHHe M 3aTOPMOXKEHHOE
BpallleHue. PacueT KOHCTaHT paBHOBECUS XMMMUYECKUX pEaKUUi B UACATIbHBIX ra3ax METOAO0M
CTaTUCTUYECKON TEPMOJNHAMUKHU.

OCHOBHBIE OIpEACIICHUs] XUMUYECKON KHUHETUKH. CKOpOCTh XUMHUYECKOW peakuuu. OOmmit
MOPSIIOK PEAKIMU, YaCTHBIM MOpAIOK peakuuu. MonekynspHocTb. KoHCTaHTa CKOpOCTH.
3aKkoH JEHCTBUA MacC B XHUMHYECKON KuHeThke. KWHETHKa TPOCTBIX peakIifii, BBIBOJ
KMHETUYECKUX YPaBHEHUM.

Meroap! onpeneneHus MopsaKka XUMHYECKOW peakuuu. llapamiensHble U OCIE10BaTEIbHbIE
peakuu Ha TpUMepe ABYX HEOOpaTHUMBIX PEaKIUi MepBOro MOpsaKa. 3aKOH pa30aBlIeHUS
OctBanbna. CroxkHble XMMHUYECKHME peakuuu. MeToJ CTallMOHApHBIX KOHILIEHTpalun
boaenmreiina.

MeToa MepexoIHOTO COCTOSHHS (aKTUBHPOBAHHOTO KoMIUIeKca). CTaTUCTUYECKUM pacdeT
KOHCTAHTBI CKOpOCTH. OCHOBHBIC OMYIIEHUS TEOPUN aKTUBHPOBAHHOT'O KOMIUJIEKCA M 00J1acTh
ee NPUMEHUMOCTH. TepMOoauHAMUYECKHI acleKT TEeOpHUH AaKTUBHPOBAHHOTO KOMILIEKCA.
OHtponus akTuauuu. COOTHOIIEHUS MEXTY "ONBITHON" U "MCTUHHOMN" SHEPIUM aKTHBALUH.
Teopust akTHUBHPOBAHHOI'O KOMIUIEKCa B IPUMEHEHHH K MOHOMOJIEKYJISIPHBIM DPEaKIIHSIM.
O06nacTh MPUMEHNUMOCTH MOJIYIEHHBIX COOTHOIICHHH. Teoprss akTHBUPOBAaHHOTO KOMILJIEKCA B
MPUMEHEHUN K OMMOJICKYJISIPHBIM PEAKITUAM Pa3InYHOTO THIIA

Teopust coymapeHwii B TNPUMEHEHHMH K OHMOJEKYISPHBIM pEaKIusM, ee CcTporas Hu
npubmkeHHas  ¢opmynupoBka. IlpenMyiiectBa W HEJAOCTAaTKM TEOPUU  COYAApPEHHI.



ConocraBieHue pe3yabTaTOB TEOPUU COYNAPEHUH M TEOPUU aKTHMBHUPOBAHHOTO KOMILIEKCA.
Cxema JIluHneMaHa U ee 3HaUCHHUE.

62. Karamus. Onpenenenue katanuza. OOmue NpUHIMIBI Katanu3a. Poib KaTanu3a B XUMHH.
OcHOBHBIE  IIPOMBILUICHHBIE — KaTaIUTHYeCKue  mpoueccel.  [Ipumepbl  MeXaHU3MOB
KaTaJTUTUYECKUX PEAKLIUM.

63. 'omoreHHsbIi kartanu3. KHCIOTHO-OCHOBHOHM KaTayn3, Kiaccudukamnus peakuuii. Kunetuka u
MEXaHHU3M pPeaKIuid Crenu(uIecKoro KUCIOTHOrO Karanu3a. KHHeTHka U MeXaHU3M PeaKIuii
00I11ero KUCIOTHOTO KaTaiusa.

64. I'ereporennsiii katanus. OnpepereHHe CKOPOCTH TETEPOTeHHON KaTATUTHYECKOW PEaKIIMU.
VYaenpHas aKTHUBHOCTb. AKTUBHOCTb M CEJIEKTMBHOCTH KaTaau3aTOPOB. AKTHUBHBIE LIEHTPBI
IETEPOreHHBIX KaTaau3aropoB. Ponb ajcopOuuu B KMHETUKE T'€TEPOr€HHBIX KaTaTUTUYECKUX
peaKkIui.

65. Metayutbl  Kak ~ KaTanu3aTopel.  Teopust ~ MmynbTuiuieToB  bamanguna.  [TpuHmums
reOMETPUYECKOr0 U SHEPreTHUECKOro cooTBeTCcTBUA. Teopus akTUBHBIX aHcaMOieil Kobosesa

66. ®epmentatuBHBIA KaTanu3. OOmuMe CBEJCHHS O KMHETUKE M MEXaHW3MaxX (hepMEHTaTHBHBIX
peakuuid. CyOcTpaTHas crequpuuHOCTh (EpPMEHTOB. AKTUBHBIE U aJICOPOLIMOHHBIE LIEHTPHI
dbepmenToB. Mexanu3Mbl epMEHTATUBHOTO KaTalin3a. Y paBHeHHUE Muxasnuca-MeHTeH.

67. DIeKTpOnpoBOAHOCTb  PAacTBOPOB  BJEKTposuToB.  Teopus  Appenuyca.  [Ipuuunbl
YCTOMYMBOCTU MOHHBIX CUCTEM. DHEPIUs KPUCTAUINYECKON PEIIETKH U SHEPIUsI COIbBATALIUH.
VYienbHas W DKBUBAJICHTHAs 3JIEKTPONPOBOJHOCTb 3JIEKTPOIMTOB. YpaBHeHue OH3arepa,
AEKTPOPOPETUICCKHI U PETaKCAITUOHHBIN 3PPEKTHI.

68. PaBHOBecHbIe CBOICTBAa MeXK(a3HBIX 3apsKEHHBIX YaCTUL. DJIEKTPOXUMUYECKOE paBHOBECHE U
JIEKTPOXUMUYCCKUHN TMOTeHIUAN. JIBOWHON AJICKTPUYCCKUN CJIOW HA TpaHHIle paszjaena das.
®opmyna HepHera. BonpTa-norennuan u npodiemMa abCoMOTHOTO CKayKa MOTeHIHaa.

69. OJIC wu »snekTpogHble NOTEHIMAIBL. INEKTpoAasl 1-ro u 2-Tro poxa; kiaccupuranms
raJIbBAaHUYECKUX Lened. TepMoAaWHAMMKA TaJlbBAHWUYECKHUX JJIEMEHTOB: IPUMEHEHHE
ypaBHeHus: ['mO0Oca-I'enmpMronbiia is  DJIEKTpOXHUMHYECKUX Tiened. VOHHBIM BOWHOM
AIEKTPUYECKUN ciou. [lonsgpusyeMslii U HENMOIAPU3YEMBIN STIEKTPOIBI.

70. KuHeTHnka >IEKTPOAHBIX MTpoIreccoB. [IMOTHOCTH TOKa; MOSpU3aIMsl dIeKTponoB. Cramuu
AJIEKTPOAHOr0 mpoliecca. Tok oOMeHa M IepeHampsykeHHe. MexaHH3Mbl MacCoIlepeHoca:
i dy3us, MUrpalrs U KOHBEKUUsA. Tpy OCHOBHBIX YpaBHEHUs AU(PPY3MOHHON KUHETUKH U
o0mui moaxol K pemeHuro ee 3anad. Ilomsporpadus; ypaBHenue MiapkoBUYa U ypaBHEHHE
noJisIporpauuecKoil BOJIHBHI.

71. ®OTOXMMHUECKUE peaKIMU. DJIeMeHTapHble (OTOXUMHUYECKHE peakiuu. KBaHTOBBINA BBIXO.
3aKkoH (OTOXMMHYECKOM OSKBUBAJEHTHOCTH OWHIITENiHA © €ro pojib B KHUHETHKE
doroxummuueckux peakuuit. 3akon Jlambepta-bepa.

2.2. TpeOoBaHMsI W KPUTEPUH OILEHMBAHHSI OTBETOB HMTOrOBOr0 TOCYIAPCTBEHHOIO
IK3aMeHa

1. B mpouecce TocyaapcTBEHHOTO JK3aMEHA OIICHUBAETCS YPOBEHb IEJAarOrMuecKoil u
HCCJIEIOBATEIbCKOM KOMIIETEHTHOCTH AacHHUpaHTa, YTO MPOSABISAETCS B KBATU(PHUIMPOBAHHOM
MPEJICTABICHUH PE3YIbTATOB O0YUCHHUS.

2. Ilpwu ompeneneHUN OIEHKH YYUTHIBAETCS TPAMOTHOCTH TPEACTABICHHBIX OTBETOB, CTHIIb
U3II0KEHUs U o011ee opopmIIeHHe, ClIOCOOHOCTh OTBETUTH Ha MTOCTABIEHHBINM BOMPOC MO CYIIECTBY.

3. Kpurepuu omeHOK TOCyIapCTBEHHOTO K3aMeHa!

«Omauuno» — COOTBETCTBYET HCUEPIIBIBAIOIIEMY H3J0KEHHUIO U COJEPKAHUIO BOMPOCA.
ACHI/IpaHT JEMOHCTPUPYET KaK 3HAHHME, TaK W IMOHMMAHHUE BOIIPOCA, a TaAKKE IPOABIACT
CIIOCOOHOCTh MPUMEHUTH TIEAATOTUYECKUE, UCCIEA0BATEIhCKIUE U NH(POPMAITMOHHBIE KOMITIETSHIIUN
Ha TIPAKTUKE 1O MPOQHUITIO0 CBOETO O0YICHHUS.



«Xopowoy — OlEeHKa, KOTOpas B OCHOBHBIX YepTax OTpa)xkaeT COJAEpKAHHE BOIpPOCa.
ACnHMpaHT JEMOHCTPHpPYET KaK 3HAaHWE, TaK M TIOHUMAaHWE BOMpPOCA, HO HCIBITHIBACT
HE3HAYUTENbHBIC TMPOOJIEMBI MPU MPOSBICHUM CHOCOOHOCTHM NPHMEHHUTH IeJaroru4ecKue,
UCCIICIOBATEIbCKUE M WH(MOPMAIIMOHHBIE KOMIICTCHIIMM Ha TMPAKTHKE IO TNPO(HI0 CBOEro
00y4eHusl.

«Yooeremeopumenvrno» — OlLEHKA, KOTOpPas B OCHOBHBIX YEPTax OTPAXKAET COJCPKAHHE
BONIPOCa, HO JOMyCKaloTcs omuOku. He Bce MONOXKEHUS pPACKPBITHI TOTHOCTHIO. MMerorcs
dakTHueckue TpoOensl W HE TIOJHOE BialeHWe JmTepaTypoil. Cnabasi mpakTHuecKas
MPUMEHUMOCTh TE€JJarOTHYECKUX, HCCIICIOBATEIbCKIUX M HMH()OPMAIMOHHBIX KOMIIETEHIUH 110
PO UITI0 CBOETO 00YUYCHHUSI.

«Heyooenemseopumenvno» — OICHKA, KOTOPYIO IIOJy4aeT OOYYArOIIMHCS HE PpacKphIB
conepkanue Bompoca. MmerTtces rpyObie OMMOKHM, a TaK)Ke HE3HAHUE KIIFOUEBBIX OIMPEICIICHHM.
OTBeTBl HE HOCAT PAa3BEPHYTOIO U3JOKEHUS TEMbI, Ha JIMIO OTCYTCTBUE TMPAKTHUYECKOTO
NPUMEHEHHS TICJarOrMYeCKUX, HWCCIEA0BATEIbCKUX ¥ WH(POPMAIMOHHBIX KOMIIETCHIIMH Ha
MPaKTHUKE TI0 TPOQIITIO CBOET0 00YUCHUSI.

ACnHpaHThl, TOJYYHMBIIUE IO pE3yJbTaTaM TOCYAapCTBEHHOTO 3K3aMEHa  OLEHKY
«HEYIOBIIETBOPUTEIIBHO», HE JOIMYCKAIOTCS K TOCYAapCTBEHHOMY aTTECTAI[HOHHOMY HCIIBITAHHIO —
HAYYHOMY JIOKJIATy.

Tabdauuma coOTBETCTBHSI KOMIETEHIHH, KPUTEePHEB OLEHKHM HMX OCBOEHHSI M OI€HOYHBIX

CPEACTB IroCyaiapCrB€HHOI0 3K3aMEHa

PacmmmdpoBka KoMneTeHIIHHU, €€
HHJIEKC

IToxka3zarens popMUpPOBaAHUS
KOMIIeTEeHIIMH J1JIS JTaHHOMI
AU CHUIINHBI

OueHo4HOe CpecTBO

CHOCOOHOCTh K KPUTHUECKOMY
AHaJIN3y U OLCHKE COBPEMCHHBIX
HAayYHBIX HOCTHX(GHHﬁ,
TE€HEPUPOBAHMIO HOBBIX UIEH IIPH
pCeHIICHUHN UCCIICAOBATCILCKUX U
MMPAKTUYCCKUX 3aaa4, B TOM YHCJIC B
MCKIAUCHUIITIMHAPHBIX o0macTax
(YK-1);

CdopmupoBaHHbIE
cUCTeMaTUYeCcKHe 3HaHUs
METOJI0B KPUTHYECKOTO aHAIN3a
OLIEHKU COBPEMEHHBIX HAayYHbIX
TOCTIDKEHHH, a TaK)KE METOJIOB
TeHEpPUPOBAHUS HOBBIX UJIeH NPU
pEIIeHIH UCCIIEA0BATENLCKUX U
MPAKTUYECKHX 3a/1a4, B TOM YHCIIE
MEXTUCIUITITMHAPHBIX

Bomnpocsr 1-7 u3
«IIepeuHst BOIIPOCOB K
roCy1apCTBEHHOMY
JK3aMEHY»

CIIOCOOHOCTH POEKTUPOBAThH U
OCYILECTBIISATH KOMIUIEKCHBIE
WCCIICIOBaHHS, B TOM YHUCIIE
MEXIUCLIUIUTMHAPHbIE, HA OCHOBE
[EJIOCTHOT'O CUCTEMHOT'O HAyYHOTO
MHUPOBO33PEHUS C UCHOIb30BAHUEM
3HAaHUU B 00JIACTH UCTOPUU U
dwmtocopun nayku (YK-2);

CdopmupoBaHHbIe
CHCTEMATHYECKHE MTPEICTABICHHUS
0 METOJ[axX Hay4HO-
HCCIIEIOBATENbLCKOU
JeSITEIbHOCTH

Bomnpocsr 8-16 u3
«[lepednst BONpOCOB K
rOCY/IapCTBEHHOMY
IK3aMEHY»

FOTOBHOCTb Y4acTBOBATh B paboTe
POCCHHCKHUX M MEKIYHAPOIHBIX
UCCIIEIOBATEIIHCKUX KOJJICKTHBOB
0 PEIICHHUIO HAYYHBIX U HAyYHO-
obpasoBatenbHbIx 3a1a4 (YK-3).

YcenenHoe U CuCTeMaTu4ecKoe
CJIeIOBaHUE HOpMaM, IPUHSITHIM B
Hay4YHOM OOIICHHH, JIJIS
yCTIEUTHOM paboThl B POCCUNCKUX
1 MEXTyHAPOIHBIX
HCCIIEA0BATENIbCKUX KOJUIEKTHBAX

Bomnpocsr 17-22 u3
«IIepeunst BOIPOCOB K
rOCyJJapCTBEHHOMY
9K3aMEHY»




C LIEJIBbIO PEIICHHS HAyYHBIX U
HAyYHO-00pa30BaTeIbHBIX 33124
CIOCOOHOCTh CAMOCTOSITEIIHLHO CdopmupoBanHas cnocoOHOCTh
OCYILECTBIISATH HAYYHO- OCYIIECTBIISATh HAYYHO-
HCCJICIOBATEILCKYIO ACSITEILHOCTD B HCCJICIOBATEIBCKYIO
COOTBETCTBYIOIICH JIeATEeILHOCTh B 00sacTu Xxumuu | Bompocer 23-71 u3
npoecCHoHaNBHOM 00J1acTH ¢ AIIEMEHTOOPTaHUYECKUX «[lepedHs BOIIPOCOB K
UCIIOJIb30BaHUEM COBPEMEHHBIX COCJIMHEHUH C UCTIOIB30BAHUEM | TOCYIaPCTBEHHOMY
METOJIOB MICCIICIOBAHUS U COBPEMEHHBIX METOJIOB IK3aMCHY»
UH(POPMAIIMOHHO- UCCIICIOBAHUS U
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA nH(OPMAIIMOHHO-
(OIIK-1); KOMMYHHUKAITMOHHBIX TEXHOJIOTHUI

2.3. HayuHblii 10K/

Hay4yHbIM J1OKJIaZoM sBJsETCS MPEJCTAaBICHHE pPe3yJbTaTOB COOCTBEHHOW Hay4HO-
UCCIIEIOBATEIIbCKONW pabOThI, BBHIOJHEHHOW OOydYalomIMMCS B XOA€ OOydeHHUS B acHHpaHType.
[IpencraBiaeHne Hay4HOrO JOKJIa/la COCTOUT COOCTBEHHO U3 JECATUMUHYTHOIO Hay4HOrO JOKJIaja
U TOCJICTYIOIINX OTBETOB O0YUAIOIMIETroCs Ha BOMPOCH WICHOB [ 0CyIapCTBEHHOM aTTECTAIlMOHHON
KOMHCCUH 10 TeMe paboThl. Llenb mpejpcTaBiieHUs HaydyHOrO JOKJana - JIEMOHCTpALUsl CTEHEeHU
TFOTOBHOCTH BBIITYCKHUKA K BEJIEHUIO MPOPECCHOHATBHON HayYHO-UCCIIE0BATEIbCKON U HAy4YHO-
NEAArorn4eCKON JESATEIBHOCTH.

B xozne npezacraBieHuss HAy4YHOTro J10KJIa/1a Y 00y4aroIerocs MpoBepseTcsl CTENEHb OCBOCHUS
KOMIIETECHIINN:
®  yMEHHUE NPUMEHATh OCHOBHBIE 3aKOHBI XHUMHUU NPU O0CYKJIEHUH MOIYYEHHBIX PE3yJIbTAaTOB, B
TOM YHCIIC C IpUBIIcUCHHEM HH(POPMAIMOHHBIX 0a3 naHHbIX ([TK-1);

e  CroCOOHOCTh aHAJIM3UPOBATH TMOJYYEHHBIE PE3yJbTaThl, JelaTb HEOOXOAMMBIE BBIBOABI M
dopmynuposats npemnoxkenus (ITK-2);

e  BIaJICHUE METOJaMH IUIAHUPOBAHMS, PErHCTpali U 0OpabOTKU pe3ysbTaTOB XMMHYECKOTO
DKCIIEPUMEHTA, OCHOBHBIMH CHHTETUYECKMMHM M AHAIUTUYECKMMH METOJAMU IIOIY4YEHUs H
UccIeI0BaHus XUMHUeCcKuX BeniecTs u peakimii (ITK-3);

e  BJaJIeHUE COBPEMEHHBIMU KOMIBIOTEPHBIMU TE€XHOJOTHUSMH, IPUMEHAEMBIMU MPU 00paboTKe
pe3ysbTaTOB HAYYHBIX HKCIEPUMEHTOB M cOope, 00paboTke, XpaHEHUH M Iepeadyn WHpopManuu
NP MPOBE/ICHUH CAMOCTOSATEIILHBIX HayuHbIX UccienoBanuii ([1K-4);

e (opMupoBaHHe OIbITa NPO(PECCHOHAIBHOTO y4YacTHs B HAy4yHBIX JHCKYCCHSX, YMEHHEM
NPEJCTABIIATH MOJIyYeHHBIE B HCCIIEIOBAHUAX PE3yJbTaThl B BU/I€ OTUETOB U HAyYHBIX MyOIMKaUi
(IIK-5);

e  CcrocoOHOCTh OPraHM30BaTh W MPOBOJAUTH MCCIEAOBAHHS B paMKaX XMMHUYECKUX M CMEKHBIX
cnenuanpHoctel (ITK-6).

BrimonHeHHas HaydHO-MCClieoBaTeNnbCckasi paboTa JOKHA COOTBETCTBOBATH KPUTEPUSM,
YCTAHOBJICHHBIM JIJIS1 HAYYHO-KBaNU(UKAMOHHON paboThl. TemMa HaydyHOro JOKJIaaa onpeaessercs
UCXOJS M3 TEeMAaTHKH Hay4YHO-HCCIEA0BATEIbCKOM pabOThl, BHIMOIHEHHON acMpPaHTOM 3a BpeMs
ero oOy4eHus B aClUpaHType.

IIpn ounenuBanum HayyHoro goknaga ['DK paccmarpuBaer Takwe KpHUTEpHUH, Kak
aKTyaJIbHOCTb U HOBU3HA HAYYHOI'O HCCIEAOBAHUSA, JOCTOBEPHOCTb IIPEICTABIICHHBIX B JOKJIAJC
JAHHBIX U KOPPEKTHOCTh MX OOOOMIEHMS, JIOTMYHOCTh TMOCTPOEHHUS JI0KJIa/na, a TakkKe HaydHas
SpyIuIMs oOyuaromierocs (onpeaessieTcss B Xo/ie OTBETOB JIOKJIaunKa Ha Bonpockl wieHoB ['IJK).
Pe3ynpTaThl NpeACTABIEHUS HAYYHOTO JOKJIANa OIPEACISIIOTCS OLICHKAMHU <GAIlHIIEHO», «HE
3amuuieHo». OILleHKa «3allMIIEH0» 03HAYaeT YCIEIIHOE MPOXOKICHUE MPECTABICHUS HAYYHOIO
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JOKJIaaa. HpeHCTaBHCHI/IG HAay4YHOI'0 IOOKJIala CUUTACTCA YCIHCHIHBIM, C€CJIM OLICHKA <«3alllHuIICHO»

BBICTABJISICTCA I(BaJ'II/I(bI/II_[I/IpOBaHHBIM OONBIIMHCTBOM YJIEHOB KOMHCCHH,

OLICHUBAaHWHU AOKJIaja.

YYacTBYIOIIUX B

OO0yJarmMics CUUTACTCS YCIEIIHO MPOMEAIIHM ['0Cy1TapCTBEHHYIO HTOTOBYIO aTTECTAIHIO
acrdpaHTa B TOM CiIy4ae, €CJIM OH IOJIy4aeT MOJIOKHUTEIbHYIO OILEHKY Ha ['ocymapcTBeHHOM
sk3ameHe ['MA u olieHKy «3aluiineHo» Ha MpeIcTaBlIeHnd HaydyHoro gokinana ['HA.

Tabauma coOTBEeTCTBUSI KOMIIETEHIMH, KPUTEpPUEB OLEHKH HMX OCBOEHHSI M OLEHOYHBIX
CPeACTB NMpeICTABJICHNS HAYYHOTI0 JI0KJIA/1a

PacmmmdpoBka KoMneTeHIIHHU, €€
HHJIEKC

ITokazaTenb (popMHUPOBaAHUA
KOMIIeTCHIIUH 1JIsl JaHHOM
AUCHHUIINHBI

Onenouynoe
CpeaCcTBO

YMEHUE NIPUMEHSATh OCHOBHBIC
3aKOHBI XUMUU TpU 00CYKIECHUN
MOJIYYCHHBIX PE3YJIbTaTOB, B TOM
YHCIIC C IPUBJICYCHUEM
nH(pOpMAIIMOHHBIX 0a3 JaHHBIX

(IIK-1);

JleMOHCTpanus TpHabl «3HAHKE-
yYMEHHE-HABBIK» B YCTAaHOBJICHUU
COOTHOIIICHUS «CTPYKTYpa/CBONCTBAY
B 00nacT (PU3NIECKON XUMHH

Hayunsiii noxmnan

CIIOCOOHOCTH aHAJIM3UPOBATh
MIOJTyYCHHBIC PE3YJIbTAThI, IEJIaTh
HE0OXOIMMBbIE BBIBOJIBI U
dbopmynupoBats npennoxenus (I1K-
2);

YMeHH€e aHaIM3UPOBATh PE3yIbTaThl,
JIeJ1aTh BbIBOJIbI U (hOPMYJIHPOBATh
MIPEIJIOKEHUS Ha UX OCHOBE.

Hayunsiii noxmnan

BJIQJICHUE METOJJaMU TNIAHUPOBAHUS,
perucTpamnuu u 006padboTKu
pEe3yNbTaTOB XUMHYECKOTO
AKCIIEPUMEHTA, OCHOBHBIMH
CUHTETUYECKUMHU U
AHAJTUTUYECKUMH METOJaMU
MOJIYYEHUS U UCCIIEI0BAHMS
XUMHUYECKHUX BEIIECTB U PEaKIIUi

(ITK-3);

Brnanenue MmeToaMu 1iaHUpPOBaHMUS,
perucTpanuu u 00padoTKH
pe3yabTaTOB XUMHUECKOTO
HKCIEPUMEHTA, OCHOBHBIMHU
CHUHTETHYECKUMH U aHATUTHYECKUMHU
METOJaMHU TIOTYICHUS U
HCCIIEIOBAaHUS] XUMHUECKUX BEIIECTB
U peakiuii B 00J1acTH U3ydaemMon
JUCLUTUIMHBI

Hayuns1ii nokimazn

BJIa/ICHHE COBPEMEHHBIMU
KOMITbIOTEPHBIMH TEXHOJIOTUSIMH,
NPUMEHSIEMbIMH NTpU 00padoTKe
pe3yJIbTaTOB HAyYHBIX
HKCIIEPUMEHTOB U cOope, 00paboTke,
XpaHEHUH U Nepeadn HHPpOopMauu
IIPU MIPOBEJIEHUU CAMOCTOSITEIbHBIX
Hay4HbIX uccnenoBanuii (ITK-4);

Bianenne coBpeMeHHbIMU
KOMITBIOTEPHBIMU TEXHOJIOTHSIMH,
MpUMEHsIEMbIMU TIpU 00paboTKe
Pe3yabTaTOB HAYYHBIX
9KCIIEPUMEHTOB U cOope, 00padoTKe,
XpaHeHUH U Nepesaun HHpopMauu
MIPH MPOBEICHUN CaMOCTOSITENIbHBIX
HayYHBIX HUCCIIEIOBaHH B 001aCcTH
M3y4aeMOU JUCHUTUIHHBI

Hayunslii nokman

dbopMUpOBaHUE OTIBITA
MpoeCCUOHATIBHOTO YYaCTHS B
HAYYHBIX JUCKYCCUSX, YMECHHEM
NpEaACTaBJIATH IMOJIYYCHHBIC B
HCCJICTOBAHMSIX PE3YIbTATHI B BUC
OTYETOB U HAyYHBIX MyOJIHUKaIHMA

(IIK-5);

YMeHue npeacTaBisATh NOJyUYEHHBIE B
UCCIIETOBaHUX PE3YJIbTAThl B BUIE
OTYETOB M HAYYHBIX MyOIHMKaLUi

Hayunsii nokman.
Benenne HayuHOM
JMCKYCCHUU C
mrenamu 'K 1o
3aBEPLICHUIO
HAaY4YHOTO JIOKJIaJ1a

CHOCOOHOCTh OPTraHU30BaTh U

CriocoOHOCTh OPraHu30BaTh U

Hayunb1ii nokian
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MIPOBOJIMTH UCCIICIOBAHMS B paMKax | MIPOBOJUTH UCCIICAOBAHUS B PaMKaXx
XUMHYECKUX U CMEXKHBIX XUMHAYECKUX U CMEXKHBIX
cnenuanpaocreit (ITK-6). crenuaibHOCTER

3. Ilopsiaok npoBeaeHUs ane JIsIIHU

[To pe3ympTaTaM rocynapCTBEHHBIX ATTECTAIIMOHHBIX HCIBITAHUH OOYYarOIIUiicsl MMeeT
npaBo Ha anemwrinuio. OOydarouiics MMeeT MpaBo MOJaTh B ANCIUIIIMMOHHYIO KOMHCCHIO B
NUCHbMEHHOM BHJC aNe/UBIIHI0O O HApYIICHUH, MO €ro MHEHHUIO, YCTAaHOBJICHHOW MPOIEIyphI
NPOBEJCHUS  TOCYIapCTBEHHOI'O  aTTECTAI[MOHHOTO  HWCHBITaHWS. PeriaMeHT  Ha3HaueHUs
amneJUIIIMOHHON KOMHUCCHHU, CPOKOB TIOJaudl Ha areUIAIUI0, perjaMeHT paOoThl anesuIsSIiHOHHON
KOMUCCHUH ¥ TPOBEACHUS CaMOl Mporenypsl amemsinuu onpenensercs [lomoxernnem o
rOCyJapCTBEHHON MTOTOBOM aTTECTAllMd HAYYHO-TIEJJArOTHYECKUX KaJpOB BBICIICH KBaTH(PHUKAIIMA
(acriupantypa) @DemepanibHOTO TOCYIApCTBEHHOIO  aBTOHOMHOTO  YUYPEKICHHS  BBICIIETO
oOpa3zoBanus "Kazanckuii (IIpuBomkckuil) ¢penepaibHblil yHUBEpCUTET" .

4. YYHEBHO-METOJUYECKOE U TH®POPMALIMOHHOE OBECIIEYEHUE

OcHoBHasi MTEpaTypa:

1. Meronnyeckue pa3paboOTKH K oOLIeMy HpakTUKymy o anekrpoxumuu /Jlucuusin HO.A. -
Kazanb. KOV 2012. - 75 c.

2. ConomonoB, b.H. Metoauueckue pa3paboTKM K MPAKTUKYMY O (PU3MYECKOHM XHUMHUM: JUIS
CTYACHTOB XMMHUYECKOTO (hakynpreTa: [yueOHO-MeToanyeckoe nmocooue / b. H. Conomonos, B.
b. HoBuko, M. A. Bapdonomeer]; Kazan. (IlpuBomxk.) denep. yu-t, Kad. ¢us. xummn.—
Kazansb: [Kazanckwuii yausepcurer], 2012.—; 21.4. 2: Xumuueckas kunernka.—2012.—36 c.

3. ConomonoB, bopuc Hukonaesuu (a-p xuM. Hayk ; 1947-) . Meronuueckue pa3paboOTKu K
MpPaKTUKyMy TI0 (Qu3nueckod XuMUU [TeKCT: ANeKTPOHHBIA pecypc| : His CTYIEHTOB
XUMHYecKoro ¢akynabTera : [ydebHOo-meroandeckoe mnocobue / b. H. Conomonon, B. b.
Hosuxos, M. A. Bapdonomee] ; Kazan. (IlpuBomx.) denep. yu-t, Kad. ¢uz. xumun .—
(Kasanp : Kazanckuit penepanbublii yausepcurert, 2015) .U. 2: Xumuueckas kuHetuka [Tekcr:
AJIEKTPOHHBIN pecypc] .— Dnekrponubie nanubie (1 daitn: 2,61 M06) .— (Kazanp : Kazanckuii
dbenepanbublii yHUBepcuteT, 2015) .— 3arn. ¢ skpaHa .— BpIx. naH. opur. meu. uza.: Kazanp,
2012 .— PexxuM ocTyIa: OTKPBITHIH .

Opurunan konuu: Xumuueckas kunetnka .— 2012 .— 36 c. : umn., 100.
<URL.:http://libweb.kpfu.ru/ebooks/publicat/0-799136.pdf>.

4. AdanacreB b.H. ®usnueckas xumusi: yuebHOe mocodue Ui CTYIEHTOB BY30B, O0YyYarOIIHXCs
no HamnpasineHusM "Xumuueckas TexHosorusa"', '"buorexnomorus" wu  "OHepro- u
pecypcocOeperarolye nporecchl B XUMHUUECKOW TEXHOIOTUH, HepTeXUMHUU U OMOTeXHOI0run"
/' b. H. Adanacses, 0. I1. Akynosa. Cankt-IletepOypr [u ap.]: Jlans, 2012. - 463 c.

5. Epemun B.B. OcHoBbI 0611ei 1 huznyeckoit XuMum: yueOHOe mocoOue It CTYJIeHTOB BBICIINX
yueOHBIX 3aBEJCHUM, N3ydalomuX TUCHUIUIMHY "Xumus'", o HampasiieHuto noaroroku BITO
011200/ B. B. Epemun, A. . bopmesckuii. Jlonronpyaustit: Maremnext, 2012. - 847 c.

JlonoJIHUTeIbHAS JIUTepaTypa:
1. Epemun B.B. (u ap.). OcHoBbl (usmueckoir xumuu: yd. mocoobue B 24. u.l. M.: bunom.
Jlaboparopus 3nanumii. 2013 - 320 c. http://e.lanbook.com/books/element.php?pll id=8695
2. Epemun B.B. (u np.). OcHOBBI (m3mueckold XUMHUM: yd. mocobue B 24. 4.2. M.: Bunowm.
Jlaboparopus 3nanumii. 2013 - 263 c. http://e.lanbook.com/books/element.php?pll 1d=8696
3. Ilypmans A.IL. A, b, B? xumunueckoii kuaetuku. M.: UKL "Akanemkuura". 2004.
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http://old.kpfu.ru/zgate/cgi/zgate?ACTION=follow&SESSION_ID=22863&TERM=%D0%A1%D0%BE%D0%BB%D0%BE%D0%BC%D0%BE%D0%BD%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%20(%D0%B4-%D1%80%20%D1%85%D0%B8%D0%BC.%20%D0%BD%D0%B0%D1%83%D0%BA%20;%201947-)%20%5B1,1004,4,101%5D&LANG=rus
http://old.kpfu.ru/zgate/cgi/zgate?follow+22863+RU%5CLSL%5CBooks%5C2582680%5B1,12%5D+rus
http://libweb.kpfu.ru/ebooks/publicat/0-799136.pdf

4. Sronmosckuit B.J[. Craructuueckass TepmMoauHaMuka B (usmueckoi xumuu. M.: "bunom".

2005.

OtkuHc I1. ®usnyeckas xumus. T. 1-2. M.: MT'Y, 2007.

I'epacumos S.U. u np. Kypc dusnyeckoit xumum, 1. 1., M: Xumus. 1963.

I'epacumos S.U. u ap. Kypc dusnueckoit xumum, T. 1., M: Xumus. 1963.

Epémun E.H. OcHoBbl xXuMuueckoi kuHeTuku. M.: Boicil. mik., 1976. - 374 c.

Hamackun b.b., Ilerpuit O.A. Dnexrpoxumus. M.: Beicur. mik., 1987. - 296 c.

10. Kucenéra E.B. u np. CO0opHUK mpuMepoB U 3anad 1o ¢uzudeckorl xumuu. M.: Beicul. mmik.
1991.

11. Metonuueckoe mocoOue K ceMuHapaMm 1Mo (u3MdecKol XuMHuH (TepMoanHamuka). KazaHe.
1990.

12. Metonuueckoe mocoOuMe K ceMHHapaMm 10 (H3WYECKOH XHMHH (KHHETHKAa XHWMHUYECKHX
peakuwii). Kazans. 2000.

11. Bbynanos B.B., JlomoBa T.H. Xumunueckas kuHetuka: yueOHoe nocodue. [DIeKTpOHHbIH
pecypc]. - Cankr-IletepOypr: Jlans, 2014. - 288 ¢. Pexxum mocrymna:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=4219612.

©ooNo O

HNuTepHeT-pecypces:
1. A. bepe3oBuyk @uznueckas XUMHsI: KOHCIIEKT JIEKIIUH —
http://www.ph4s.ru/book_him_phys.html
[Mocobus no pusmueckoit xumuw - http://www.fptl.ru/Y4eba_Fizhimija.html
dopym xumukoB - http://forum.xumuk.ru/index.php?showtopic=49605
Xumudeckuit pakynprer MI'Y - http://www.chem.msu.ru/rus/teaching/phys.htmi
DIIEKTPOHHBIE pecypcbl XUMHUUecKoro uHcturyra KOV —
http://www.kpfu.ru/main_page?p_sub=12946

agblrwn

5. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

KoMmmuiekT y4eOHO-MEeTOAMYECKUX JOKYMEHTOB, OIPENESIONINX COAEpP)KAaHUE U METOJbI
peanu3anuu nporecca oOyuyeHusl B acUpaHType, BKIIOYAOMIMK B ceOsl: yueOHbIN IuiaH, pabouue
IpOrpaMMbl  JUCHMIUIMH (MOAYJEH), NporpaMMmbl TNPAKTUKH, OOECHEeUYMBAIOMIMX peaTu3aliio
COOTBETCTBYIOLIIEH 00pa3oBaTeIbHOM TEXHOJOIMH, a TakKe IMPOrpaMMBbl BCTYIMUTEIBHBIX
UCIBITAaHUHM, KaHIUJATCKUX HK3aMEHOB — JOCTYIEH Uid TNpoQeccopcKo-NPenoaaBaTesIbCKoro
COCTaBa U acClMpPaHTOB.

O6pazoBarenpHbiii nporecc Ha 100% oOecreueH yuyeOHO-METOUYECKON JOKyMEHTAIUEH,
UCIIOJIb3yeMOH B 00pa30BaTeIbHOM MPOLIECCE.

Kazanckuit ¢enepaqbHbIi  YHUBEPCUTET OOECIEUMBAET KaXJAOTO AaCIHpPaHTa OCHOBHOM
yuyeOHOIl M y4eOHO-METOAMYECKOW JIMTepaTypoil, HEOOXOAMMOW MJisi YCHEIIHOrO OCBOEHHUS
oOpa3oBaTelbHON TporpaMmbl 10 HampasieHuio moarotoBkd 04.06.01 Xwumudeckue HayKH,
npodmto 02.00.04 ¢usuueckas xumus. CoocTBeHHass OMOIMOTEKa YHUBEPCUTETA YAOBIETBOPSET
TpeboBanusaM [IpumepHoro nonoxenus o GopMupoBaHUH POHIOB OUOINOTEKH BBICILIETO Y4eOHOTO
3aBefeHMs. Peann3anus nporpaMMbl aCIUPaHTypbl 00€CIeYUBACTCS JOCTYIIOM KaXKJJ0T0 acIIMpaHTa
K (poHIaM cCOOCTBEHHOW OMOJMOTEKH, IIEKTPOHHO-OMOIMOTEYHOW CHCTEME, a TAKXKe HATJISIHBIM
nocoOusiM, MyJTIbTUMEIUITHBIM, ayI10-, BUJIeOMaTepraliaM.

Kadenpa ¢usnueckoit xmmuu, oOecmedrBaromias y4eOHBIM Ipolecc IO HalpaBICHHUIO
noarotoBku 04.06.01 Xumuueckue Hayku, npoduato 02.00.04 - ¢pusnyeckas Xxumus pacronaraer
MaTepHATbHO-TEXHUYECKON 0a30l, 00eCleunBaNIIe MPOBEIECHNE BCEX BHJIOB TEOPETHUYECKOU H
NPaKTUYECKON MOATOTOBKH, MPEAYCMOTPEHHBIX Y4eOHBIM IUIAHOM acCHHpaHTa, BKIOYAeT B cels
nabopaTopHOe 000pyIOBaHUE JIJIsi 00ECTICUCHUsI AUCIUIUIMH, HAYYHO-HCCIIEIOBATEIHCKONW PaObOThHI
u npakTuk. [loMerienus s caMocTosSTenbHON paboThl 00YyYaIOIIMXCSl OCHALICHBI KOMIIBIOTEPHOM
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=42196
http://www.kpfu.ru/main_page?p_sub=12946

TEXHUKOW ¢ ToJAKIoueHueM K ceTu "HMHTepHer" M oOecrmeueHueM AOCTYyIa B DIIEKTPOHHYIO
nH(pOpMaAITMOHHO-00Pa30BATENBHYIO CPEly OPraHU3aIINH.

[MonroroBka acmupaHTOB oOecreueHa COBPEMEHHOM MaTepHaJbHO-TEXHUYECKOW 0a30M,
COOTBETCTBYIOIIEH JCUCTBYIONIMM CaHUTAapHO-TEXHUYECKUM HOpMaM U  oOecnedrBarolei
MPOBEICHUE BCEX BHUJOB TEOPETHUUYECKOM M MPAKTUYECKON MOJITOTOBKH, IPETyCMOTPEHHBIX
yueOHBIM IUJIAHOM aclupaHTa, a Takke 3(PQPEKTUBHOE BBINOJIHEHHE AWCCEPTALMOHHONW paboThI
(aymuTopuu 1 CEMUHAPCKUX 3aHATUN; ayAUTOPUHU JIsl AUCKYCCUH U KOJUIOKBUYMOB). AYJIUTOPUA
OCHAIlIEHbl PAa3JM4YHONM ammaparypod Uil JAEMOHCTPAlUM WJUIFOCTPATUBHOIO MaTepHuala;
NPOBE/ICHUS CEMUHAPCKUX 3aHATHH (B TOM YHMCIIe ¢ ucmoiib3oBanueM [1K).

Hcnonp3oBaHue MyJIbTUMEIUWHOTO OOOpYIOBaHHS B Ipoliecce NPOBEACHHS JEKIUH U
CEMHUHApPOB — KOMIIBIOTEPHBIM KJIacC C BBIXOJIOM B HHTEPHET, OCHAIICHHBIM IMEPCOHAIBHBIMU
KOMIIBIOTEpaMH (B TOM YHCJIE CEPBEP), JTa3€PHBIM IPUHTEPOM U CKAHEPOM.

[Iporpamma coctaBieHa B coorBerctBuu ¢ TpeboBaHusiMu ®I'OC BO mno HampaBieHHUIO
noarotoBku 04.06.01 Xumudeckue Hayku (YpOBEHb MOATOTOBKH KaJIpOB BBICIICH KBalU(UKAIINH),
yrBepxaeHHoro npukazom MOuH P® ot 30 urons 2014 r. N 869.

ABTOp:
3aBeayroumi kadeapoi pU3HYECKOi XUMHH, < g
L.X.H., mpodeccop (AU VY] b.H. Conomonos

Peuensenr: .
1.X.H., npodeccop UAtr s ®.B. Jlessitos

Vr1BepxkaeHa YueOHO-METOAUYECKONH KoMHUCCHel XHUMHYECKOTO WHCTHTyTa uM. A.M.
Bbyrneposa (mpotokoin Ne 10 ot 29 aBrycra 2014 1).
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