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1. MecTo QMCHUIVIMHBI (MOAYJs1) B CTPYKTYpPe OCHOBHOW 00pa30BaTe/IbHOW NMPOrpamMMbl
(oon)

Hucunmmna «®usndeckas XuMus (KaHAWZATCKAW  MHUHUMYM)»  SBISIETCS  00s3aTeIbHOMN
JNUCHUIIIINHOH.
OcBoeHHE Kypca ONMUpAcTCs HAa 3HAHUS, YMEHUS, HaBBIKM M KOMIICTCHIIUU, C(HOPMUPOBAHHBIE HA
JIBYX TPEIICCTBYIONINX YPOBHSIX 00pa30BaHus MO Kypcam:
"®uznyeckass XuUMHUSA" (OCHOBBI TEPMOJWHAMUKH, KHHETHKH, BIJIaJ€HUE OCHOBHBIMU 3aKOHAMH
(hbU3UYECKON XUMHH);
— "duznyeckrue METOABI UCCICIOBAHUA";
"Heopranuueckas xumus" (3HaHHMSI O COCTaBe, CTPOCHHHM M CBOHCTBaX OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAUHEHUN);
— "Xumnueckas TexHoiorus" (pU3NKO-XMMHUYECKUE OCHOBBI COBPEMEHHOT'O XMMUYECKOTO TIPOU3BOJICTBA).

2. IInanupyemblie  pe3yjbTarbl O0y4YeHHsI 10 [MCUMIUIMHE, COOTHECeHHbIe ¢
IIAHMPYeMbIMH pe3yabTaTamu ocBoeHusi OOII (koMneTeHIUSIMHU BBIIIYCKHHKOB)

Taoauna 1
[Inanupyemble pe3ybTaThl 00y4eHHS M0 TUCHHUILINHE
Kox IlnannpyemMsble pe3yibTaThbl 00y4eHHs 10 JUCHUILIMHE (MOAYJIIO0),
dhopmupyemoii XapakTepusyoumme 3Tanbl GopMUPOBAHNSI KOMIIETEeHIH
KOMIIeTEHIINHU
TIK-2 31 3umamb: COBpEeMEHHOE COCTOSHWE HayKd B oOmactu (u3nueckoi

XMMHUHU ¥ B CMEXKHBIX 00JIaCTAX.

32 3uamv: TpeOOBaHUSA K COAEPXKAHUIO U TpaBuwia 0oGOPMIICHUS
pYKOTHCel K MyOJIMKAIlUK B PEIICH3UPYEMBIX HAyUHBIX U3/IAHHSIX.

VI~ Vmems: TpencTaBisATh HAy4yHblE  pe3yldbTaTbl IO  TeMe
JUCCEPTAllMOHHOM paboThl B BHJE MYOJUKAMA B pEUEH3UPYEMBIX
Hay4YHbIX U3JaHUSX.

Y2 Vmems: npencrabnars pesyiabtatel HUP (B T.4., nuccepranmoHHOM
paboThI) aKaeMUYeCKOMY U OM3HEC-COOOIECTBY.

B1 Braoemw: meTonamu MjIaHUPOBAHUS, MOATOTOBKH, npoBenenus HUP,
aHamM3a  NOJYYEHHBIX  JaHHBIX, (OPMYTUPOBKH  BBIBOJOB U
pPEKOMEHIAINH 110 HAITPABICHHOCTH (HAYYIHOM CIEIHaIbHOCTH).

I1K-3 31 3nams: TpeOoBaHUS K KOPPEKTHOMY BBIOOpY METOJIOB 00pabOTKH
OKCIEPUMEHTATbHBIX ~ JaHHBIX  W/WIM ~ METOAOB  YHCIEHHOTO
MOJICIMPOBAHUST XMMHYECKHX IPOLIECCOB; COBPEMEHHBIE HAIPABICHUS
pPa3BUTHS METOJIOM OOpabOTKH SKCIEPUMEHTAIBHBIX JaHHBIX H/WUIH
METOZIOB UHUCIIEHHOTO MOJEIHPOBaHUS B CBOEH NpodecCHOHATBHOM
o0JacTH.

V1 Vmems: KOppeKTHO UCIOIB30BATH COBPEMEHHbBIE METO/IbI 00pPabOTKU
HKCIIEPUMEHTAIBHBIX JAHHBIX W/WIH COBPEMEHHBIE METOMBI YHCICHHOTO
MOJICJIMPOBAHUS  CJIOXKHBIX ~ XMMHYECKHX  IPOIECCOB B  CBOEH
npodeccnoHanbHOM 00JaCTH.

B1 Bnaoemw: CoBpeMEHHBIMU METOIaMHU 00paboTKH
HKCHEPUMEHTAIbHBIX  JAHHBIX W/WIM  COBPEMEHHBIMH  METOJaMH
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YK CJIEHHOTO MOJIETTUPOBAHUS XUMHUYECKHX IIPOLIECCOB;
CUCTEeMAaTUYECKUMHU 3HAHUSMH B 00JacTH COBPEMEHHBIX METO/IOB
00pabOTKH SKCIIEPUMEHTAILHBIX TAHHBIX B 00JIACTH (PU3UUECKON XUMUU.
1IK-4 31 3uamwb: OCHOBHBIE MPUEMbl XHMHYECKOIO SKCIEPUMEHTA, METOIbI
MOJTyYeHHUS BEIIECTB M UCCIE0BAHUS X (PU3UKO-XMMHUYECKIX CBOWCTB
VI Vmems: ocymecTBIATh HCCIEAOBaHUS XUMHUYECKUX U (PU3UKO-
XUMHUYECKUX IIPOLECCOB

Bl Bnaoems: HaBblkamMu pa3paboTku (pyHIAMEHTaJbHBIX OCHOB
TEXHOJIOIMYECKHUX IPOIECCOB MOJIYYEHUsI MAaTEPHUAJIOB

1IK-5 31 3namb: XuUMHYECKHE, (PUIMYECKHE ¢ TEXHUYECKHUE AaCTEKThI
XUMHUUYECKUX MPOMBILUIEHHBIX [IPOLECCOB; OCHOBHBIE TPEOOBAHMSI TPABUII
Oe3omacHocTH TMpH padboTe ¢ 000pyAOBaHHWEM pA3JIUYHBIX KJIACCOB
CIIO)KHOCTH U OIIACHOCTH; LENM U 3a/adydl Hay4YHbIX HMCCIEAOBAHUU IO
HAMpaBJICHUIO JIeATEIbHOCTH, O0a30Bble MPUHIMIBI W METOABl UX
OpraHu3aiuu; TpeOOBaHUS K NPEICTABICHHUIO OTUETHBIX MaTEepUaloB;
OCHOBHBIE METO/IbI 00pa0OTKH IKCIIEPUMEHTAIIBHBIX JAHHbBIX.

VI Vmemw: Vcrionb3oBaTb HOBOE CIIOKHOE TEXHOJIOIMUYECKOE (B TOM
YyCclie — HAHOTEXHOJIOTMYECKOe) O00OpyIdOBaHHME [UIsl TOJTYYCHHUS
MEPCIEKTUBHBIX MaTepHalioB (B TOM 4YHCIE — HaHOMATEpUAJIOB)
pa3IMYHOrO (PYHKIIMOHATHLHOTO Ha3HAYEHUS; UCIIOIb30BaTh COBPEMEHHOE
COBPEMEHHBIC  (U3MYECKHE  MOJCIH, a  TaKKe  Pe3yJIbTaThl
(GbyHIaMEHTAIbHBIX M TPUKIAJAHBIX MCCIEAOBAaHUN [Uid pa3paboTKu
HOBBIX METOJMK AaTTeCTallUl CTPYKTYpbl U CBOWMCTB NEPCHEKTHBHBIX
MaTepUajIoB Pa3IN4HOTO (GYHKIIMOHATHHOTO HA3HAYCHHUSI.

Bl Bnaoems: HaBbikamu paOOThI CO CJIOKHBIM HCCIEAOBATEIIbCKUM,
KOHTPOJIbHO-U3MEPUTEIbHBIM U TEXHOJIOTUYECKUM O0O0pyIOBaHUEM (B
TOM YHUCJI€ — HAHOTEXHOJIOTMYECKUM 000py10BaHNE MUPOBOTO YPOBHS).
B2 Bnaoems: HaBblIKaMH pa3paOOTKM U BepH(UKALUU HOBBIX METOJHUK
aTTecTallud  CTPYKTYpbl M CBOMCTB  KOHCTPYKUMOHHBIX U
MHOTO()YHKITHOHAJIBHBIX MAaTepUAJIOB (B TOM YHCJI€ — HAHOMATEPUAJIOB)

3. CTpyKTypa u coaep:kaHue THCHUTINHBI

OO0beM UCHMIUIMHBI COCTABISET S5 3adeTHBIX eauHMI, Bcero 180 yacoB, U3 KOTOpPHIX 72 yaca
COCTaBJISICT KOHTAaKTHAs paboTa oOydJaromierocs ¢ mpernojaBaresieM (72 gaca JeKIun), /2 daca COCTAaBIISICT
camocTosiTenbHas paboTa oOydaromierocs, 36 YacoB - MEPONPUATUS MPOMEKYTOUYHOM aTTecTaluu
(7K3aMeH).



Tabauua 2
CTpyKTypa ¥ CHHNIHHBI
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XuMmuyeckasi TepMOJMHAMUKA 72 36 - - - 36 36
Kunetnka XuMH4YECKNX peakui 72 36 - - - 36 36
ATTecTanus nNo AUCHHUILINHE, DJK3aMeH 36
Hroro 180 72 - - - 72 72

3.1. Conep:xanue pa3iejoB IUCHHILIAHBI

Pazgen 1. Xumunueckasi TepMOJIUHAMHUKA

1.1. OcHOBHbIE NOHATHUS U 3aKOHBI TEPMOJIMHAMUKH: U30JUPOBAHHbBIE U OTKPBIThIE CUCTEMBbI, pABHOBECHBIE
U HEPABHOBECHBIE CHUCTEMBI, TEPMOJMHAMMYECKUE IIEPEMEHHBIC, TEMIIEpaTypa, HWHTCHCUBHBIE W
DKCTCHCHUBHBIC II€PEMEHHBIC. YPAaBHEHUSA COCTOsAHMA. TeopemMa O COOTBETCTBEHHBIX COCTOSHUSX.
BupuanbHble ypaBHEHHS COCTOSTHUS.

1.2. TlepBblil 3ak0H TepMoauHAMUKH. Teruiora, paboTa, BHYTPEHHSS SHEPTHsl, SHTANBINS, TEIUIOEMKOCTb.
3akoH T'ecca. CraHnmapTHbIE COCTOSIHUSI M CTaHJAPTHBIE TEIUIOTHl XMMHMUYECKHUX pPEaKIHUi. 3aBUCUMOCTh
TeroBoro 3¢dexra peakuuun or Temrneparypel. Dopmyna Kupxrodpda. Tabmuisl cTaHIapTHBIX
TEPMOJUHAMHYECKHUX BEIMUMH U UX MCIIOIb30BAaHUE B TEPMOJUHAMUYECKHUX pacueTax.

1.3. Bropoii 3aK0H TepMOAMHAMUKHU. DHTPONHS U €€ N3MEHEHHS B 00paTUMBIX M HEOOPATHMBIX IpOIeccax.
Teopema Kapno — Knaysunyca. Paznuunslie mkansl rTemmneparyp.

1.4. ®ynnamenTanbHble ypaBHeHUs ['n06ca. Xapakrepuctuueckue QyHkiuu. DHeprus ['mbbca, sHeprus
I'enpMronsia. YpaBHenuss Makcseiuia. Y cI0BHs paBHOBECUS U KPUTEPUH CaMOIPOU3BOJIBHOIO NPOTEKAHMS
nporeccoB. YpaBHeHue ['n66ca — ['empmroinpira. PaboTta u Temiaora XUMHAYECKOTO MpoIecca. XUMUYECKHE
MIOTEHIIAAJIBI.

1.5. Xumnueckoe paBHOBecue. 3aKOH JEHCTBYIOMKX Macc. Pa3nuuHble BUbl KOHCTAHT PAaBHOBECHUS U CBSI3b
Mexay HUMU. M3otepma Bant-I'odda. YpaBHeHus m3o0apbl U M30XOpbl XMMUYECKOH peakuuu. Pacuers
KOHCTaHT pPaBHOBECUS XUMHUYECKHMX peaklUUid C HCIONb30BaHUEM TaOJaul] CTaHAApPTHBIX 3HAYCHHH
TepMoauHamuueckux ¢yHkuui. IlpuBenennas sHeprus ['m60ca u e€ ucmonb30BaHHE A PacyeToB
XUMUYECKUX paBHOBeCUH. PaBHOBecHE B 110J1€ BHEIIHUX CUII. [10o/IHBIE TOTEHIUAIIBI.

1.6. Dy1eMEeHTBI CTATUCTUYECKON TEPMOJIMHAMUKA. MHKpO- ¥ MaKpOCOCTOSHHUS XUMHYECKHX CHUCTEM.
@a3zoBble |- U p-npocTpaHCcTBa. Jprogudeckas runoresa. TepMoanHaMudecKass BEpPOSITHOCTh U €€ CBS3b C
SHTPONHUEH. Pacnpenenenue Makcsemna-bonbimana. CratucTudueckue cpenHue 3HAYEHUS
MaKpOCKONMYECKHX BeMnyrH. AHcamOmu ['n06ca. MUKpOKaHOHHYECKOe M KaHOHHMUYECKOE pacIipeleIeHusl.
Pacuer uncna cocTosHuil B KBa3MKJIaCCMUECKOM NpuOmkeHuu. KaHoHnueckas QyHKIUS pacnpenesieHus
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I'n66ca. CymMmMa MO COCTOSIHUAM Kak CTaTHCTHYECKas XapakTepuctudeckass (QyHkius. CTaTucTuyeckue
BBIPA)KEHUS JUUIsl OCHOBHBIX TEPMOAMHAMUYECKUX QyHKIMI. MosekymnspHas cymMMa [0 COCTOSIHUSM U CyMMa
II0 COCTOSIHUSIM Makpockonunyeckod cuctemsl. llocrymarenpHasi, BpamiatrenabHas, »3JIEKTPOHHAs W
KosebarenbHas cyMMbl IO cocTossHUAM. Cratuctuueckuil pacder sHTponuu. Iloctymar [lnanka wu
abcomotHast SHTponus. [IpuOmkeHHe <«KECTKHMH poTatop — TapMOHHYECKUH  OCHMILISATODPY.
Cocrapistoliue BHYTPEHHEH SHEPruM, TEIUIOEMKOCTH W SHTPONMHU, OOYCIOBICHHBIE IOCTYHATEIbHBIM,
BpalllaTelIbHBIM U KOJIEOATEIbHBIM JBUKEHHEM. PacueT KOHCTaHT paBHOBECHUS XUMHYECKMX DPEaKIUil B
UJCABHBIX Ia3aX METOAOM CTaTUCTUYECKON TepMoauHaMUKU. CTaTHCTUYECKas: TEPMOJUHAMMKA PEaJIbHBIX
cucreM. lloTeHIMANBl MEXMOJEKYISIPHOTO B3aUMOJICHCTBUA M KOH(QUIYPAIIMOHHBIA HWHTETpan JUIs
peanbHOro raza. Pacnpenenenuss boze-Oitnmreiina 1 ®epmu — Jlupaka. BeipoxkaeHHbIA WIeaNbHBIA ra3.
OnexTpoHbl B MeTayuiax. YpoBeHb @epmu. Cratuctudeckas Teopuss DUHIITEHHA MI€AIbHOIO KpHUCTaslIa,
teopus Jlebast. Toueunsle 1eeKThl KPUCTAIUIMYECKUX PELIeTOK. PaBHOBECHBIE U HEPABHOBECHBIE 1€(EKTHI.
Bbluuciienue CyMM 1O COCTOSHHUSAM JUISI KPHCTAUIOB C PA3IUYHBIMH TOYEYHBIMH JAedeKkTamu.
Hecrexnomerpuueckue COEAMHEHNS U UX TEPMOJMHAMHYECKOE OIMCAHUE.

1.7. DneMeHTBl TEPMOJAMHAMUKUA HEOOpaTHMMbIX IpoueccoB. OCHOBHBIE MOJOXEHHUS TEPMOJUHAMHUKH
HEPaBHOBECHBIX IpoueccoB. JlokambHOe paBHOBecue. Duykryaunu. Oynkuus nuccunanuu. Ilotoku un
cwibl. CKOpPOCTh MPOU3BOJCTBA HHTPONMM. 3aBUCUMOCTb CKOPOCTH IIPOM3BOJACTBA OSHTPOIUU OT
00001IeHHBIX TTOTOKOB U cvil. CooTHOmIEHMs B3auMHocTH OHcarepa. CTanMmoHapHOE COCTOSIHUE CUCTEMBI
teopema Ilpuroxuna. Tepmoauddys3us u e€ onucaHue B HEPaBHOBECHOH TepMOIUMHAMUKE. YpaBHEHHUE
YenmeHa-DHCKOrO.

1.8. PactBopsl. ®a3zoBbie paBHOBecHs. Pasnuunble THIBI pacTBOpPOB. CHOCOOBI BBIPAXKEHHS COCTaBa
pacTBOpoB. M eanpHble pacTBOpPHI, 00IIEe YCIOBHUE UAEATBHOCTH PacTBOPOB. [laBiieHUe HACBILIEHHOTO Mapa
KUJKHX pacTBOpoB, 3akoH Paynsa. HewnpeansHble pacTBOppl M HX CBOMCTBA. MeToj aKTHMBHOCTEM.
Koadduurents! akTuBHOCTH U UX onpeneneHre. CTaHIapTHbIE COCTOSIHUS IPU ONpPEeeHUH XUMUYECKUX
MOTEHLIMAJIOB KOMIIOHEHT pacTBOopoB. CHMMETpHUYHAas W HECUMMETPUYHAs CUCTEMBI OTCYETa.
Komnmurarusesle cBOCTBa pacTBOpoB. V3MeHEHHME TemIepaTypsl 3aMep3aHMsl PAacTBOPOB, KPUOCKOIIMS.
3oHHas mnaBka. OcMoTuueckue sBieHUs. [lapruanbHble MOJBHBIE BEJIMYUHBL, HUX ONpEAeNieHUue IJis
OuHapHbIX cucTeM. YpaBHeHue ['m60ca-/[rorema. DyHKIUSA CMEIIEHUS A UACATbHBIX M HEUJEaTbHBIX
pactBopoB. [IpenensHo pa3zbaBieHHbIE paCTBOPHI, aTEpPMaJIbHbIE U PETYIISPHBIE PaCTBOPHI, UX CBOWCTBA.

1.9. T'ereporennsie cuctembl. [loHATHS KOMMOHeHTa, (a3bl, creneHn cBoOonbl. IlpaBuno ¢a3 I'mbbca.
O/THOKOMITOHEHHTHBIE CHUCTEMBI. JlmarpaMMBbl COCTOSIHUSI BOJBI, cepbl, (ocdopa u yriepoma. Pa3oBbie
nepexosl nepBoro poaa. YpasHenue Knaneiipona-Knaysuyca. JIByXKOMIOHEHTHbIE CUCTEMBI. Pa3nuuHble
JMarpaMMBbl COCTOSIHHS JIBYXKOMITOHEHTHBIX CHUCTeM. PaBHOBecHe JKHIKOCTh — Map B JIBYXKOMITOHEHTHBIX
cucremax. 3akoHbl [ m606ca — Konosanoa. AzeorponHsie cMecu. dazoBble  mepexojbl  BTOPOrO  poja.
VpaBuenust Opendecra. TpexxkomroHeHTHbIE cucTeMbl. TpeyrombHuk ['mb6ca. J[marpammbl TIaBKOCTH
TPEXKOMITOHEHTHBIX CUCTEM.

1.10. AncopOuus ¥ TOBEPXHOCTHBIE sIBICHUSA. AncopOrusi. AncopOeHt, ancopOar. Bumisl amcopOrum.
CTpykTypa MOBEpXHOCTH W TIOPHCTOCThH ajcopOeHTa. Jlokanm3oBaHHAs W JEIOKAIM30BAaHHAS aJCOPOIIHSL.
MoHoMonekynsgpHass M TOJUMOJEKYJsipHas ajacopOums. JIMHAMHUYECKUM XapakTep aJICOPOLMOHHOTO
paBHOBecus. M3otrepmbl u wu300apsl ancopbuuu. YpaBHenue ['enpu. Konctanta ajncopOIHOHHOTO
paBHOBecHs. YpaBHeHue Jlenrmiopa. AncopOius U3 pactBopoB. YpaBHeHnue bpynayspa — Omera — Temnepa
(BOT) nns nonumonexkynsapHoil ancopbuuu. OrmnpeneieHre IUJIOMAAM TOBEPXHOCTH aJcopOeHTa.
Xpomarorpadusi, pa3nuyHble €€ THIBI (ra30Basi, )KUIKOCTHAs, IPOTUBOTOYHAS U Ap.). [loBepXHOCTD pa3nena
¢da3. CBoOOIHAsI TOBEPXHOCTHASI SHEPTHsI, TTOBEPXHOCTHOE HATSKEHHE, H30BITOYHBIC TEPMOAMHAMUICCKIE
(YHKIIMH TOBEPXHOCTHOTO CJOs. MI3MEeHeHUe MOBEPXHOCTHOIO HATSHKEHUS HA TPAHULE >KUIKOCTh — Map B
3aBUCHUMOCTH OT Temneparypbl. CBsi3b CBOOOJHOI MOBEPXHOCTHOM SHEPrHMM C TEIUIOTOM cyOnumanuu
(mpaBunio Credana), MoayleM yYIOpPYyrocTd M JPYIMMHU cCBOMCTBaMu BemiectBa. ekt PeOunpepa:
M3MEHEHHE MPOYHOCTH U IUIACTUYHOCTH TBEPJBIX TN BCIEACTBHE CHUKEHHS UX MOBEPXHOCTHON SHEPIUH.
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Kanumnsipusie siBieHus. 3aBUCUMOCTD JTABJICHHS TIapa OT KPUBU3HBI MOBEPXHOCTH KUIKOCTH. KanmspHas
KOHJICHCAIIUS. 3aBUCUMOCTh PACTBOPHUMOCTH OT KPHBH3HBI IIOBEPXHOCTH PACTBOPSIONIUXCS YACTHI] (3aKOH
I'u66ca — OctBanbaa — OpelHIHXA).

1.11. DnexTpoxumuueckue mnpoueccsl. PacTBopsl 251eKTposnTOB. MOH-INUIIONBHOE B3aMMOJAEHCTBUE, Kak
OCHOBHOM TIPOIIECC, ONPEEIISIONINI YCTORYUBOCTh PACTBOPOB AIEKTPOIUTOB. K03 puimeHTh akTHBHOCTH
B pacTBOpax 3JEKTPONUTOB. CpenHsss aKTHBHOCTb M CpeIHUN KOA((UIMEHT aKTUBHOCTH, UX CBS3b C
aAKTUBHOCTBIO OTIENBHBIX MOHOB. OCHOBHBIE TONOKEHUsT Teopun Jlebas — Xrokkens. [ToTeHan nOHHOM
aTMocQepsl. Y CIIOBHS 3JIEKTPOXUMUYECKOTO PAaBHOBECHS Ha I'paHUIle paszena (a3 U B JIEKTPOXUMHUIECKOM
nenu. TepMOJWHAMHKA TalbBaHUYECKOTO JJIEMEHTA. DJIEKTPOJABIKYIIAas CHia, €€ BBIpAKEHUE Yepes3
sHepruto ['mb0ca peakuuu B 3nmemenTe. YpaBHeHus: Hepacra u ['m66ca — ['enpmronbia sl paBHOBECHOM
AJIEKTPOXMMUYECKON 1ienu. [loHsTHEe dieKkTpogHOoro mnoreHimana. OmnpeneneHue Kod(UIMESHTOB
aKTUBHOCTH Ha ocHoBe u3MepeHuil D/IC raipBaHHYECKOro 3JIEMEHTA. DIIEKTPONPOBOJHOCTH PACTBOPOB
AJIEKTPOJIMTOB; yIENbHAS U SKBUBAJICHTHAS AJIEKTPOIIPOBOIHOCTh. HYucIa nepeHoca, NoJBHKHOCTh HOHOB U
3akoH Konbpayma. 31ekTpodhopeTHIecKuil i peslakcainoHHbIe Y3 (EKTHI.

Pazjnen 2. Kunernka XuMU4ecKHX peakuui

2.1. OcHosHvle nousmus xumuueckou KurHemuku. [IpocTble M CIOXKHBIE PEAKIMH, MOJEKYISIPHOCTH H
CKOpOCTh TpocToii peakmuu. OCHOBHOH TOCTYJIaT XUMHYECKOW KWHETHKH. CrocoObl ompeaeieHus
ckopoctu peakuuu. Kunernueckue kpusble. Kunernueckue ypaBHeHus. KOoHcTaHTa CKOpOCTH M MOPSAIOK
peakuuu. Peakiium nepeMeHHOoro nopsaka.

2.2. Denomenonocuveckas KuHemuka CIOXHBIX XUMHUUYECKUX peakuuid. [IpuHOUN He3aBUCUMOCTH
AJIEMEHTApHBIX cTaauid. KnHeTnueckue ypaBHEHUS Al 0OpPaTUMBIX, MAPAJUICTBHBIX M IOCIIEA0BATEIBHBIX
peakuuii. KBasucraumonapuoe npubmmxenue. Meron bopenmrelina-Témkuna. KuHeTnka roMOreHHbIX
KaTaJIUTUYECKUX U (pepMEHTAaTUBHBIX peakuuil. YpaBHeHne Muxasnuca-MeHTeH.

[enneie peakunn. KuHeTnka HEpa3BETBICHHBIX W PA3BETBJICHHBIX ILEMHBIX peakuuid. KuHeTtnueckue
OCOOCHHOCTH pa3BETBIEHHBIX IEMHbIX peakiuil. IlpenenpHble SBICHHS B Pa3BETBICHHBIX IIEMHBIX
peakuusx. [TomyocTpoB BocniiaMeHEeHUs, TEpUO] MHAYKIHH. TenioBoil B3phIB.

PeaKHI/II/I B IIOTOKC. PeaKHI/II/I NACAJIbHOIO BBITCCHCHHUA U NICAJIBHOTIO CMECIIICHU . KonebarenpHble pC€aKknuunu.

2.3. Maxpoxunemuxa. Ponb nup¢y3un B KMHETHKE TeTepOreHHbIX peakuuid. KuHeTmka rereporeHHbIX
KaTAINTHYECKUX peakiuid. Pa3nuyHple pEeXUMBI TPOTEKAHHWS pPEaKIWi (KMHETHYeCKass M BHEIIHSS
KHHEeTHYecKasi 006J1acTu, 00J1aCTH BHEIIHEH U BHyTpeHHeH nupdys3un).

2.4. 3aBHUCUMOCTh CKOPOCTH pPEaKIMM OT TeMIepaTyphl. YpaBHEHUE AppeHuyca. DHEpPrusi aKTUBAIUU U
CIOCOOBI €€ OmpeeTIeHuUs.

2.5. Dnemenmapmvle akmuvl XumMuyeckux peakyuti 1 GU3MYECKUA CMBICT YHEPTHH aKTUBAIIUH. TepMHUYECKHI
U HETepMHUYECKHE IMYTH aKTUBAaUMU Mojekyl. OOMeH sHeprued (mocTynaTeabHOH, BpallaTelbHON U
KoJ1e0aTeIbHOMN) MPU CTOJIKHOBEHUSIX MOJIEKYJ. Bpems penakcanuu B MOJIEKYISPHBIX CUCTEMAX.

Teopus akTuBHBIX cTOJIKHOBeHMH. Ceuenue xumuueckux peakuuid. @opmyna Tpayrna-JIstouca. Pacuer
MPEAIKCITOHEHITHATFHOTO MHOKHTEJIS TT0 MOJISKYJISIPHBIM IMTOCTOSTHHBIM. CTepruiecKuit (hakTop.

Teopust mepexoAHOTO COCTOSHUS (AKTUBUPOBAHHOTO KoMIuiekca). [IoBepXHOCTh MOTEHIIMAIBHOW YHEPTHUH.
[Iyte m xoopauHara peakuu. CTaTUCTUYECKUM pacueT KOHCTAHTBl CKOPOCTU. DHEPrus W SHTPOIHUS
akTuBanuu. VMcnonp30oBaHue MOJIEKYIISIPHBIX ITOCTOSIHHBIX IIPH pacyeTe KOHCTAHThI CKOPOCTH.
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2.6. Paznuynvle munwvl xumudeckux peaxyuii. MOHOMOJEKYISIpHbIE peakKLUU B Trazax, cxema JluHaemana —
Xpuctnancena. Teopuss PPKM. buMonekynspHble W TpUMOJEKYJISIpHBIE PEAKIHH, 3aBUCUMOCTh
NPCASKCIIOHCHIUAJIBHOI'O MHOXKHUTCIIA OT TCMIICPATYPhI.

Peakiium B pacTBOpax, BIMSHHE PAcTBOPUTEINS U 3apsaa pearupyromux dactui. Kierounsiidt sgdext u
COJIbBATALIMS.

DOTOXMMUYECKUE W PAAUANMOHHOXUMHUYECKHE PEaKIUU. DJIeMEHTapHbIE (OTOXUMHYECKHE MPOIECCHI.
DKCUMEpPBI U IKCUILIEKCHI. M3MeHeHne (U3NUeCKNX U XMMHYECKUX CBOWMCTB MOJIEKYN MPHU AJIEKTPOHHOM
BO30ykaeHuH. KBaHTOBBIN BhIX0J. 3akoH DiHmTelHa-IITapka.

2.7. DNEKTpOXMMHYECKUE peakiuu. J[BOWHOW snexTpuueckuid ciaoi. MoenbHble MPEICTaBICHHUS O
CTPYKTYpE ABOMHOIO 3JieKTprudeckoro cios. Teopus I'yu — Yanmena — ['pama.

BHCKTpOKaHHHﬂpHHC SIBJICHUS, YPABHCHHUC JIunmnmana.

CkopocTh M cTafuu EeKTpoaHoro mnpomecca. [lomsipuszamus snekrponos. [lomsporpadus. Tok oOMeHa u
nepeHanpskeHue. 3aBUCUMOCTb CKOPOCTH CTaJMM pa3psia OT CTPOEHUs JBOMHOIO CIIOSI.

XHUMHUECKHE UCTOYHHUKHU TOKa, UX BHUBI. SHGKTpOXI/IMH‘ICCKaH KOpPpO3u-. MeToabl 3alUTEl OT KOPPO3HH.

2.8. Knaccugpuxayusa xkamanumuyeckux peakyuti ¥ Karaau3zaTopoB. Teopusi IpoOMeXyTOYHBIX COCIUHEHUN B
KaTaJlu3e, MPUHIIUI SHEPT€TUYECKOr0 COOTBETCTBUS.

2.9. Tomocennviti xamanus. KUCIOTHO-OCHOBHOW KaTaym3. KuHeTMKa W MEXaHU3M peaKIMi
crenn(pUIecKoro KUCIOTHOTO KaTanu3a. OyHkun kucnotHocTd ['ammera. KnuHeTnka u MeXaHU3M peaKIui
o0IIero KHUCIOTHOTO KaTanu3a. YpaBHeHue bpéncrema. KoppensuuoHHble ypaBHEHMs JUIs SHEpPrHi
aKTUBalMU M TerioT peakiuil. Cneunduueckuit u oOuwmii ocHoBHOM Karanu3. HykneoduinbHbll u
3JIEKTPO(UIIBHBIN KaTaus.

Karann3 mMeTalmIoKOMILIEKCHBIMU COeOUHEHMUSAMU. I 'OMOreHHbIE pCakiun TuApupoOBaHUd, UX KHHCTHKA U
MEXaHU3MBI.

2.10. @epmenmamusenviii kamanuz. AACOPOIIMOHHBIE U KaTAIUTHYECKUE LIEHTPbI (PepMEHTOB. AKTUBHOCTh U
cyOcTpaTHas celeKTUBHOCTh pepMeHTOB. KopepmenTrl. Mexann3mbl (epMEHTaTUBHOTO KaTajln3a.

2.11. T'emepocennviti kamanuz. OTnpeneneHue CKOPOCTH TETEPOTCHHON KaTaIUTHYECKON peaklnu.
VYnenbHas M aTOMHass aKTUBHOCTh. CeNEeKTMBHOCTh KaTanu3aTopoB. Ponb ajncopOuuum B KHUHETHKE
reTepOreHHBIX KaTaJUTHUECKUX peakuui. HeolnHOpOAHOCTh MOBEPXHOCTH KaTalIW3aTOPOB, HAHECEHHBIE
KaTaJau3aTopbl. OHEPrUsl aKTUBALlMM TETEPOTE€HHBIX KaTaJUTHUECKUX peakuui. COBpEMEHHBIE TEOPUHU
(GYHKIIMOHUPOBAHMSI T€TEPOTEHHBIX KaTaJIlu3aTOPOB.

OcHOBHEBIE MMPOMBINIJICHHBIC KATAJIUTUYCCKUEC ITPOLICCCHI.

4. Oo6pa3oBaTejibHbIe TEXHOJOTHH

HJ’IS[ JOCTHIXKCHUSA TINIAHUPYEMBIX PE3YJILTATOB O6y‘—IeHI/I${, B JOUCHUIIJIIMHE HCIIOJIB3YIOTCA pPa3JIMYHBIC
o0Opa3oBaTeNbHbIE TEXHOJIOTHH:

MH(OPMALIMOHHO-PA3BUBAIOIIME TEXHOJOTUU (CaMOCTOSATENbHOE M3yUEHUE JIUTEpaTypbl, MNPUMEHEHHE
HOBBIX I/IH(I)OpMaLII/IOHHLIX TEXHOJIOTUH 1 CaMOCTOATCIIBHOTO  ITOIIOJIHECHUA 3HaHI/II71, BKJIXO4as
MCTOJIb30BaHNE TEXHUYECKHUX U AIEKTPOHHBIX CPEIICTB MH(OpMAIIH);
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JeSTSIbHOCTHBIC MPAKTHKO-OPUECHTUPOBAHHBIC TEXHOJIOTHH (QHAIN3, CPaBHEHHE METOMOB IPOBEICHHS
XHUMHYECKHX M (U3UKO-XUMHUYCCKHX HCCICIOBAaHHM, BBHIOOP METOJa, B 3aBHCUMOCTH OT OOBEKTa
UCCIICIOBAaHKSI B KOHKPETHOW CUTYAIIMU M €r0 MPAaKTHYECKas pean3aiusi);

pa3BHUBaOIIME MPOOIEMHO-OPUEHTUPOBAHHBIC TEXHOJIOTUW  (yuyeOHbIE JUCKYCCHM, KOJUICKTHBHAS
MBICJIIMTCIIbHAA ACATCIIbHOCTD, PCIICHUC 3a/1a4 MOBBIIIICHHOU CJIO)KHOCTI/I).

.HCKI_II/II/I YUTAKOTCA C UCIOJB30BAHUCM COBPEMCHHBIX MYHBTHMCHHﬁHBIX BO3MOJKHOCTEHN U IMPOCKIIMOHHOT' O
00opymoBaHUsI.

5. (I)OprI OpraHum3aluv 1 KOHTPOJIHA CaMOCTOAATEIbHOM p360Tbl Oﬁy‘lalOIIIl/IXCH

Lenbto caMOCTOSITETLHON PabOTHI SIBIISICTCSl OBJIAZICHUE HAaBBIKAMH PAOOTHI C JUTEPATYpOH (B YATAIBHOM
3ane OMOIHMOTEKH, ¢ AOCTYIOM K pecypcam MHTepHET), 6onee yriyOieHHOe U3ydeHHE OTEIbHBIX pa3/ieiioB
JTMCLUUIUIMHBI TIPH TIOATOTOBKE K HamMCcaHUIO pedepara, MOAroToBKe K dk3aMeHy. CamocrosTenbHas paboTa
MOJKPEIUISETCST YIeOHO-METOAMYSCKUM W HH(POPMAIIMOHHBIM OOECIICUeHNEM, BKIIIOYAIONINM YYeOHHKH,
y4eOHO-METOIUUECKHIE TTOCOOHS, KOHCIICKThI JICKIIUH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISETCS B (hopMe ompoca.

WTOroBbIi KOHTPOJIH TIPOBOAMTCS B BUJIC IK3aMEHA.

KoHTpoJIbHBIE BOIIPOCHI K 3K3aMEHY:

1. OcHoBHblE TOHATHA UM 3aKOHBl TEPMOAMHAMHUKHU: H30JMPOBAHHBIE U OTKPBITHIE CHCTEMBI,
PaBHOBECHbIE M HEPAaBHOBECHBIE CHCTEMbI, TEPMOJMHAMUYECKHE II€PEMEHHbIE, TEMIIepaTypa,
MHTEHCUBHBIE M SKCTCHCUBHBIEC MIEPEMEHHbIEC. Y paBHEHUs COCTOSHUA. TeopeMa O COOTBETCTBEHHBIX
COCTOSIHUSIX. BupHnasibHble ypaBHEHUS COCTOSHUS.

2. llepBslii 3ak0H TepMoAMHAMUKU. TernoTa, paboTa, BHyTPEHHSISI SHEPTHsl, SHTAJIBINS, TETIIOEMKOCTb.
3akon I'ecca. CraHmapTHbIE COCTOSIHUS U CTaHJApTHBIE TEMJIOTHl XMMMUECKHUX peakKluil.
3aBUCUMOCTB TEII0BOr0 3¢ (ekTa peakiuu oT Temneparypsl. @opmyna Kupxrodda.

3. Tabmuiel cTaHAAPTHRIX TEPMOIUHAMUYECKUX BEIMYMH M UX UCIIOIB30BaHUE B TEPMOJUHAMUYIECKUX

pacuerax.

Bropoii 3akon TepmoanHamuku. Teopema Kapro-Knaysuyca.

OHTponus U e€ N3MEHEHHs B 00paTUMBIX U HEOOpAaTUMBIX Ipolieccax.

Paznuunble mikansl Temneparyp.

®ynnameHTanbHble ypaBHeHUs ' n60ca. Xapakrepuctuueckue ¢pyHkuuu. Jueprus ['m66ca, sHeprus

I'enbmronsna.

8. VYpaBHenus MakcBemta. XHUMHYECKHE MOTEHIMANbl. YCJIOBUS pPaBHOBECHS U  KPUTEPUHU
CaMOIIPOU3BOJILHOTO MPOTEKAHUsI POLIECCOB.

9. Vpasuenue I'n60ca — I'enbMronbua. Pabota u TernoTa XMMUYECKOT0 Tpoliecca.

10. Xumuveckoe paBHOBecHe. 3aKOH JIEHCTBYIOMIMX Macc. Pa3nmudHbie BUABI KOHCTAaHT PaBHOBECHUS U
CBsI3b MeXIy HUMHU. M3oTepma Bant-I'odda.

11. YpaBHeHus n3o6apel U H30XOPbl XUMUYECKOM peakiiuu. PacueTsl KOHCTAaHT paBHOBECHS] XUMUYECKUX
peaKIMii ¢ UCIIOJIb30BAaHUEM TAaOJIMIl CTAHJAPTHBIX 3HAYCHUH TEPMOJMHAMUYECKUX (PYHKITUI.

12. TlpuBenennast sHeprust [ m60ca 1 e€ ucrob30BaHue JJIsl PACYETOB XMMHUYECKHX PaBHOBECHH.

13. PaBHOBecuHe B mojie BHEIIHUX cuil. [ToHbIE MOTEHIMABI.

14. DneMeHThI CTaTUCTUYECKON TePMOJAUHAMUKH. Mukpo- 1 MaKpOCOCTOSIHUSL XUMHUYECKUX CUCTEM.
®azoBsle ['- u p-npocrpancTBa. Jproauyeckas runoresa. TepmMoauHaMu4ecKas BEPOATHOCTb U €€
cBs3b ¢ sHTponueil. Pacnpenenenne MakcBemna-bonpiimana. CTaTUCTUYECKUE CPEAHME 3HAUEHUS
MaKpOCKOIMYECKUX BEJINYHH.

15. Aacamban T'm66ca. MukpokaHOHMYECKOE M KaHOHWYECKoe pactpenencHus. Pacuer uyucna
COCTOSIHMM B KBa3HMKJIacCHYeCKOM NpuoOmmkennn. Kanonnueckast Gpynkius pacrpenenenus [ uooca.
CyMMa 10 COCTOSIHUSIM KaK CTaTUCTHYECKasi XapaKTePUCTHUECKash (PYHKIIHUS.
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16. Cratuctrueckue BHIPaKEHUs A1 OCHOBHBIX TEPMOAMHAMUYECKUX (DYHKITHIA.

17. MonexynspHas CyMMa IO COCTOSHHUSIM M CyMMa IIO COCTOSIHUSM MAaKpOCKOIIMYECKOH CHCTEMBI.
[TocrynatenpHasi, BpaliaTelbHas, JJIEKTPOHHAs M KoyiebaTenbHas CYMMBI 1O COCTOSIHUSIM.
Cratuctudeckuil pacuet suTponu. Ilocrynar [Tnanka u aGconroTHas SHTpOIIUS.

18. IIpubnkeHne «KEeCTKUH pOTaTop — rapMOHUYECKUN ocumuisaTopy. CocraBisiomue BHYTpPEHHEH
SHEpPIUH, TEIUIOEMKOCTH M HHTPONUM, OOYCJIOBIEHHBIE IOCTYNATEIbHBIM, BpAIIATEIbHBIM U
K0J1€0aTeNbHbBIM JIBUKEHUEM.

19. Pacyer KOHCTAaHT paBHOBECHS] XMMHUYECKUX PEAKLUH B MJI€AIBHBIX ra3aX METOAO0M CTaTHCTUYECKOMN
TEPMOANHAMUKH.

20. Craructiueckass TepMOJMHAMMKAa  peaJbHbIX  cucTeM. lloTeHuuansl  MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHS M KOH(UTYpAIlMOHHBIA WMHTETpaj Juid peanbHOro rasza. Pacmpenenenust bosze-
Oiutnmreiina u ®epmu — /{upaka. Beipok1€HHBIN UealbHbIN ra3.

21. OnektpoHsl B Meramax. YpoBeHb @Depmu. CraTucTudeckas TeopHs ONHINTEHHA HICaIbHOTO
Kkpucramia, Teopus Jlebas. ToueuHble nepeKThl KPUCTALIMUECKUX peIIeTOK. PaBHOBecHblE U
HEpaBHOBECHBIC Je(PEKTHl. BbIUKMCICHHE CyMM TO COCTOSHHUSAM ISl KPUCTAUIOB C PAa3TUYHBIMU
ToueuHbIMHU Aedekramu. Hectexuomerpruiyeckue COEAMHEHUS U UX TEPMOJIMHAMUYECKOE OITUCAHHUE.

22. DneMeHThl TEPMOJWHAMHUKH HEOOpaTHMBIX TporeccoB. OCHOBHBIE TOJOXKEHUS TEPMOAMHAMUKHU
HEpaBHOBECHBIX MpoleccoB. JIokanpHoe paBHOBecue. Onykryannn. OyHKIMS JUCCUTIALMH.

23.Tlotokn u cmwibl. CKOPOCTh IMPOW3BOJACTBA SHTPONHU. 3aBUCHMOCTH CKOPOCTH IPOW3BOJCTBA
SHTPOIUU OT 0OOOIIEHHBIX TOTOKOB U CHJI.

24. Cootnormenus B3aumMHoctu On3arepa. CTanioHapHOE COCTOSIHHE CUCTEMBI U Teopema [Ipuroxuna.

25. Tepmoauddysus u e€ onucanue B HEpaBHOBECHON TepMOJUHAMUKe. Y paBHEHHE YenMeHa-DHCKOro.

26. Paznmuunble TUOBI pacTBOpPOB. CriocoObl BBIPAKEHHUSI COCTaBa PAacTBOPOB. MjeanbHble pacTBOPHI,
of111ee yclIoBUe UIEaTbHOCTH PAaCTBOPOB.

27. JlaBiieHre HACHIIIICHHOTO TIapa KHUIKUX PacTBOPOB, 3aKOH Payiis.

28. HenneanbHble pacTBOpHI U UX cBoiicTBa. Metos akTtuBHOCTeH. KoadduuneHTsl akTHBHOCTH M MX
oTpesiesieHHeE.

29. Cta"apTHbBIE COCTOSIHMS TIPH OIPENIENIEHUN XWMHYECKUX MOTEHIIMATOB KOMIIOHEHT pPacTBOPOB.
CuMmMeTpHuyHas 1 HECUMMETPUYHAs CUCTEMBI OTCUETA.

30. KoyuuratuBHbele  cBoiicTBa pacTBOpoB. M3MeHeHHe TeMmepaTypbl 3aMep3aHHs pacTBOPOB,
Kpuockomnus. 30HHas m1aBka. OCMOTHYECKUE SIBJICHUS.

31. IlapiuanbHble MOJIBHBIE BEIMUYMHBI, UX OIpeesieHue sl OMHApHBIX cucTeM. YpaBHeHue ['nbO6ca-
Hrorema.

32. yHKIMSA CMELIeHHUs s UAealbHbIX M HeuAealbHbIX pacTBOpoB. IIpenensHo pa3zbaBiieHHBIE
PacTBOpPBI, aTepMalIbHbIE U PETYJISIPHBIE PACTBOPHI, UX CBOWCTBA.

33. I'ereporennsle cucteMsl. [ToHsaTHs KOMIIOHEHTa, (a3bl, cTeneHu cBoooabl. [Ipasuio a3 ['n6oca.

34. OTHOKOMITOHEHHTHBIE CHUCTEMBI. JlmarpaMMbl COCTOSIHHS BOJIBI, CephI, (ocopa u yrireposa.

35. dazoBele nepexo bl nepBoro poaa. Ypasuenue Knaneitpona-Knaysunyca.

36. JIByXKOMIIOHEHTHBIE CUCTEMBI. Pa3ImyHbIe THarpaMMbl COCTOSTHHSI TByXKOMITOHEHTHBIX CHCTEM.

37. PaBHOBecHe >KHIKOCTh — Iap B JIBYXKOMIIOHEHTHBIX cucTeMax. 3akoHbl [n06ca — KonoBanoga.
A3€e0TpOIHbIE CMECH.

38. dazoBble epexoabl BTOPOro poja. YpaBHeHHs DpeHdecrTa.

39. TpexkoMmnOHEHTHBIE cucTeMbl. TpeyronbHuk ['100ca. J[marpaMmbl TUIABKOCTH TPEXKOMIIOHEHTHBIX
CHCTEM.

40. Ancopbums. AncopOent, aacopbar. Bumsl aacopOrmum. CTpykTypa TMOBEPXHOCTH W TOPHCTOCTH
ancopbenrta. Jlokanu3oBaHHass W JeNOKaJM30BaHHAas — ajacopOuus. MoOHOMONIEKYNIsipHas H
MOJINMOJIEKYIIsIpHas aacopOuus. JluHaMuueckuil xapakrep aacopOoMOHHOro paBHoBecHs. M30Tepmbl
1 1300apsl aacopouuu. YpasHenue I enpu.

41. KoncraHTa aacopOIIIOHHOTO paBHOBECHs. Y paBHeHUe JIeHrMiopa.

42. Ancopbums U3 pacTBopoB. YpaBHeHue bpynayspa — Owmera — Temrepa (BOT) s
MOJIMMOJIEKYIpHOHN ancopbuuu. Onpenenenne miona m NOBEpXHOCTH acOpOeHTa.

43. Xpomarorpadus, paznuuHble €€ TUIBI (ra30Bast, )KUIKOCTHAs, IPOTUBOTOYHAS U JP.).
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44, TloBepxHocTh paszznena (a3. CBoOomHAs TOBEPXHOCTHAs SHEPTUsi, MOBEPXHOCTHOE HATSKEHHE,
M30bITOYHBIE TEPMOJUHAMUYECKHE (PYHKIIMHM MMOBEPXHOCTHOIO cliosi. MI3MeHeHue MOBEPXHOCTHOIO
HaTSDKEHMSI Ha TPAaHULE )KUJKOCTh — IIap B 3aBUCUMOCTH OT TEMIIEPATYPBI.

45. CBsi3b CBOOOTHOM TTOBEPXHOCTHOM PHEPTUHU C TEIUIOTON cyonumanuu (npaBuio Credana), MoayieM
YIPYTOCTH U APYTHMHU CBOMCTBaMH BEILIECTBA.

46. Dpdext PeOunaepa: u3MeHeHHE MPOYHOCTH M IUIACTUYHOCTH TBEPHABIX T€J BCJIEICTBUE CHUKCHHS
UX IIOBEPXHOCTHOM 3Hepruu. KanusmispHele sBIeHUS.

47.3aBUCUMOCTD JaBJICHUS Mapa OT KPUBU3HBI MMOBEPXHOCTU KHUIAKOCTH. KanuisipHas KoHAeHcanusl.
3aBHCUMOCTh PACTBOPUMOCTH OT KPUBU3HBI IIOBEPXHOCTH PACTBOPSIONIMXCS yacTHull (3akoH ['100ca
— OctBanpaa — Opeitnmxa).

48. PacTBOpbl  1EeKTPOIMTOB.  MOH-IWMONbHOE  B3aMMOJEHCTBHE, KaKk OCHOBHOW  Ipolecc,
ONPEIEAOINNA YCTOWYMBOCTh PACTBOPOB 3JIEKTPOJIUTOB.

49. Koa(ppuumeHTsl aKTUBHOCTH B PacTBOpax dJIEKTPOIUTOB. CpenHsis aKTUBHOCTb M CPEIHUU
K03 (HULUEHT aKTUBHOCTHU, UX CBSI3b C AKTUBHOCTBIO OT/IEIbHBIX HOHOB.

50. OcHoBHble TIoNoXeHUs Teopun [{edast — Xtokkens. [ToreHnman noHHOM aTMochepsl.

51. YcioBus 3eKTPOXUMUYECKOTO PaBHOBECHS HA IpaHuUIIe pa3ena (a3 U B 3JIEKTPOXUMHUUECKOH IIeTH.

52. TepmoaMHaMuKa TaJbBaHUYECKOTO DJIEMEHTA. JJEKTPOJABMKYINAs cuia, €€ BBIpaKCHHE dYepes
sHepruto ['n66ca peakiuu B 3IeMEHTE.

53. Ypasuenus Hepucra u 'n606ca-I'enpmrosnbia st paBHOBECHOH 3JIEKTPOXUMHUECKON HETTH.

54. Tlonstue snekTpogHoro mnoteHnuana. OmnpeneneHue ko3 UIMEHTOB AKTUBHOCTH Ha OCHOBE
n3mepenuit 3/1C raabBaHUYECKOIO AJIEMEHTA.

55. DIEKTPOMPOBOJHOCTH PACTBOPOB IEKTPOIUTOB; yIelIbHasl U HKBUBAJICHTHAs 3JIEKTPOIMPOBOAHOCTb.
Uucna mepeHoca, MOJIBMKHOCTH HOHOB M 3akoH Kombpayma. Onekrpodoperndeckuit  u
penakcanuoHHbIe 3P EKTHI.

56. OCHOBHBIC TIOHATUS XMMHUYECKOH KHHETHKH. [IpoCThie M CIOXKHBIE PEaKIHH, MOJEKYISIPHOCTh U
CKOPOCTh MPOCTON peakuuu. OCHOBHOW MOCTYNAT XUMHUYECKON KnHeTHKU. CrocoObl onpeaeneHus
ckopoctu peakuuu. Kunernueckue kpusble. Kunernueckue ypaBHeHus. KoHcTaHTa ckopoctu u
MOPAJIOK peakMy. Peakinyu nepeMeHHOro nopsika.

57. DeHOMEHOJIOTUYECKas KHHETUKA CIOXKHBIX XUMHYECKMX peakiuil. [IpuHuMn He3aBUCHUMOCTH
JIeMeHTapHbIX  craauil. KuHermueckue ypaBHEHHMs A OOpaTUMBIX, NapajieNbHBIX U
IIOCJIEI0BATEIBHBIX PEAKIIUH.

58. Kazucranmonapunoe mnpubnmxenne. Merox boaenmreitna-Témkuna. KuHeTHka TOMOTEHHBIX
KaTaJUTUYECKUX U (epMEHTAaTUBHBIX peakluuid. YpaBHeHne Muxasnuca-MeHTeH.

59. llennble peakiuy. KuHeTHka Hepa3BEeTBICHHBIX U PAa3BETBICHHBIX LIEMHBIX peakiuil. Kunernueckue
0COOCHHOCTH pa3BETBIEHHBIX LEMHBIX peakuuid. [IpeaenbHble SBIEHUS B Pa3BETBICHHBIX LEMHBIX
peakuusix. [lomyocTpoB BoCIUIaMEHEHNUs, IEPUOA HHAYKIMH. TEII0BOi B3pHIB.

60. Peakninn B moToke. Peaknnu maeanbHOTO BBITECHEHUS W HEalbHOTO cMmemnieHus. KosjeGaTenpHbie
peaxkuuu.

61. MakpokuHetnka. Poib nuddy3nn B KHHETHKE T€TEPOTeHHBIX peakiuii. KnHeTnka reTeporeHHBIX
KAaTaJUTUYECKUX peakUMi. PaznuuHble peXuMbl NPOTEKaHUs PEAKIUil (KMHETUYeCKash M BHEILIHSA
KHHETHYeCKasi 00J1acTi, 00JacTH BHENTHEH U BHYTpeHHEH muddy3un).

62. 3aBUCUMOCTbh CKOPOCTH PEaKIMU OT TeMIIepaTypbl. Y paBHEHHEe AppeHuyca. DHEprusi akTUBAlUU U
CIOCOOBI €€ ONpPEeIeIECHHUS.

63. DneMeHTapHbIE aKThl XUMHYECKMX peakiuuid W (U3MYECKUl CMBICT SHEPruM aKTUBAIUH.
TepMuyeckuii 1 HeTepMHUUYECKHE MYTH aKTUBAUU MoJieKyn. OOMeH sHeprueil (mocTynareinbHOH,
BpalaTeIbHOM M KojeOaTeNbHOW) IpH CTOJKHOBEHHMSX MOJIeKyl. Bpems penakcanuu B
MOJIEKYJISIPHBIX CUCTEMaX.

64. Teopusi akTUBHBIX cToNKHOBeHUH. Cedenne xumudeckux peakuuid. @opmyna Tpayriua-JIstouca.
Pacyer mnpeadKCHOHEHIMAIBHOIO MHOXKUTENSL MO MOJIEKYJISIPHBIM TOCTOSIHHBIM. (CTepuueckuii
(bakTop.

65. Teopust TepexoqHOTO COCTOSHHS (aKTHBHPOBAHHOTO KOMIUIEKCa). [IOBEpXHOCTh MOTEHIIMATBHOM
sHepruu. [lyts u koopauHaTa peakiuu. CTaTUCTUYECKUN pacdeT KOHCTAHThl CKOPOCTH. DHEPIUs U
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SHTPONUS aKTUBAUUHU. VICIoib30BaHME MOJIEKYJISIPHBIX IOCTOSIHHBIX IIPU PACUETe KOHCTAHTHI
CKOPOCTH.

66. Pa3znuyHbple TUIBI XUMUYECKHX peakiuii. MOHOMOJEKYISIpHbIE peakiuy B razax, cxema JIungemana
— Xpuctuancena. Teopus PPKM. bumosiekynsipHble U1 TPUMOJIEKYJISIPHBIE PEaKIMU, 3aBUCUMOCTh
[IPEIPKCIIOHEHIIMAIBHOTO MHOXKUTENS OT TEMIIEPATYPHI.

67. Peakuuu B pacTBOpax, BIMSIHUE PACTBOPUTEIA U 3apsiia pearupyromux yactull. Kierounsnii apdexr
U COJIbBaTALIUS.

68. ®oroxuMHUYeCKHe U PAAMALMOHHOXUMHUYECKHE peaKIHMH. OJEeMEHTapHble (POTOXUMUYECKUE
MPOIeCChl. DKCUMEPbI U AKCHUIUICKCHI. V3MeHeHne (QU3MYecKuX W XUMHUUYECKUX CBOMCTB MOJIEKYI
MIPH JIEKTPOHHOM BO30YykneHnH. KBaHTOBBIN BbIX0. 3akoH DitHITeHa-I1Itapka.

69. DIeKTpOXUMHUYECKHE peakIuu. JIBOMHOW SJIEKTPUYECKUM CIIOH. MonenbHble TPEICTaBICHUS O
CTPYKTYpE ABOMHOIO d1eKTpruyeckoro cios. Teopus I'yu — Hanmena — I'pama.

70. DnekTpoKaIUIsipHbIe SBJIeHUs, ypaBHeHUe Jlunnmana.

71. CkopocTh W CTaguu 3JEKTpoAHOro mporecca. llomspusamust snextponos. llomsporpadus. Tok
oOMeHa U nepeHanpspKeHue. 3aBUCUMOCTh CKOPOCTH CTIUH paspsaa OT CTPOSHHS IBOWHOTO CIIOS.

72. XuMU4ecKre UCTOYHUKU TOKA, UX BUJIBI.

73. DnexkTpoxuMHuIeckast Kopposus. MeTo bl 3aluThl OT KOPPO3UH.

74. Kimaccugukarys KaTaTuTHIECKUX PEaKIUil U KaTanu3aTopoB. Teopusi MPOMEXYTOYHBIX COCTUHEHUI
B KaTaJIn3e, IPUHIIUI SHEPreTUYECKOTO COOTBETCTBUSI.

75. KucnotHo-ocHoBHOW Katanu3. KuHeTHKa M MeXaHM3M peakuuil crenu(uveckoro KHCIOTHOTO
karanu3a. OyHkuuu kucioTHocTu ['ammera. KuHeTnka u MexaHu3M peakuuid 0OIIero KMCIOTHOTO
KaTtanusa. YpaBHeHue bpéncrena. KoppendaimoHnHble ypaBHEHHS JJIsI SHEPTUM aKTUBALUUHA U TEIUIOT
peakuuii. Crneunduueckuid u oOmMiA OCHOBHOW KaTanu3. HykimeoQuabHbii u anektpoduabHbIi
KaTanus.

76. Karanu3 MeTajuIOKOMIUIEKCHBIMU COCIMHEHUSMHU. ['OMOTE€HHbIE pEaKkIUuu THAPUPOBAHUS, HUX
KMHETHKA U MEXaHU3MBI.

77. epMeHTaTUBHBIN KaTaau3. AJCOPOLMOHHBIE U KaTaTUTHYECKUE HEHTPB! (epMEHTOB. AKTUBHOCTh U
cyOcTpaTHas celleKTUBHOCTh pepMeHTOB. KopepmenTrl. Mexann3mbl (epMEHTaTUBHOTO KaTajln3a.

78.T'ereporennblii katanu3. OrmnpeneneHne CKOPOCTH TETEPOreHHOM KaTalMTHUYECKOW peakiHH.
VYnaenbHas W aTOMHas aKTUBHOCTh. CeNEKTMBHOCTh KaTanu3aTopoB. Ponb ancopOuuu B KMHETHKE
TeTEPOreHHBIX KATAJIUTHUECKUX peakuuil. HeogHOpoaHOCTh MOBEPXHOCTH  KaTalW3aTOPOB,
HaHECEHHbIE KaTaJIN3aToPBhI.

79.TeteporeHHblii Karanus. OHeEprus AakTHUBalUM TETEPOTreHHBIX KAaTATUTHUYECKUX  pPeaKIUii.
CoBpemeHHble TeopuH PYHKIIMOHUPOBAHUS T€TEPOr€HHBIX KaTaan3aTOPOB.

80. OcHOBHBIE TPOMBIIIUIEHHBIE KATATUTUYECKUE MTPOLIECCHI.

6. DoHJ OLIEHOYHBIX CPEACTB AJdA aTTeCTAalMMi 10 JUCIHUIIJIHHE

6.1. Ilepeuenv KomnemeHuuil 6bINYCKHUKOE 00pA308AMENbHON RPOZPAMMBL C YKA3AHUEM
pe3ynbmamog o0yuenus (3Hanuil, yMmenuil, 61a0eHuil), XapaKmepu3youwjux Imansvl Ux opmuposanus

Onucanue TMokKaszaTelied M KPUTEPUCB OIICHUBAaHUS KOMIICTCHIIMH Ha pAa3JIMYHBIX 3Tamax HX
(dbopMHUpOBaHUS IPUBEICH B TIPUIIOKECHUH 1.

6.2. Kpumepuu u npouedypol oyenusanus pe3yibmamos ooyuenus no oucyuniune. Onucanue
WIKA1 OUEHUBAHUA

[IpoMexyTOUHBII KOHTPOJIb KadecTBa YCBOEHHUSI COAEpPKaHUS IUCLUMIUIMHBI MPOBOJIUTCA B BUIE
KOMILIEKCHOTO 3K3aM€Ha, Ha KOTOPOM OMpPEeIeNseTCs:
® ypOBEHb YCBOEHHUSI OCHOBHOTO Y4eOHOT0 MaTepuaa o JUCIUILUINHE;
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¢ YPOBCHb NOHUMAHUA U3YUYCHHOI'O MaTCpurajia,
® CIOCOOHOCTH aCMPaHTA UCIIOJIb30BATh MOJYICHHBIC 3HAHUS IS PEIICHHS KOHKPETHBIX 3a/1a4.
DK3aMeH MPOBOJUTCSA B YCTHOW (hopMe B BHE OTBETa OOYYAIOIIErOCs HAa TEOPETUUYECKUE BOIPOCHI
Kypca (C IpeBapuTeIbHON MOATOTOBKOM) M MOCIEAYIOIMM co0eceJOBaHEM B paMKax TEMaTUKU Kypca.
CobOecetoBanre MPOBOJAUTCS B (OpPME BOMPOCOB, Ha KOTOPBIC AaCIUPAHT JOJKCH JaTh IOJHBIA U
pa3BepPHYTHI OTBET.
K sK3amMeHy J0mycKaroTcs 00yJaroluecs, HamucaBIinue pedepar mo npemiaraeMoi mpernoaaBareiemM
TeMe.
Jlnst mpoBeieHHsT MPOMEXYTOYHOTO KOHTPOJIS CHOPMUPOBAHHOCTH KOMITCTCHI[MHM HCIIOJIb3YETCS:
OTBET IO OWJIETY Ha SK3aMEHE.

OIIeHKa ypOBeHb NoAroTOBKH

OTiinyHO Bbicokuil ypoBeHb IOATOTOBKM C HE3HAYUTENIbHBIMH OLIMOKaMHU.
AcnupaHT JAajl MOJIHBIM U pa3BEepHYTHIM OTBET HAa BCE TEOPETUUECKUE
BOIPOCHI OMiieTa, MOATBEPKIasi TEM CaMbIM BIIAJIEHUE TEOPETUUYECKUM
MaTepUaIOM.

XOpOI_HO Xopomaﬂ IIOArOoTOBKA. ACHI/IpaHT Jal  TOJHBIM OTBET Ha BCE
TCOPCTUYCCKHEC BOIIPOCHI 6nneTa, HO JOITYCTHII HeOOJIbIIINE HETOYHOCTH
B OIIPCACIICHHUAX HOHHTHﬁ, IMpouecCoB U T.II.

Y 10BIIETBOPUTEIBLHO MuHuMaNnbHO JOCTAaTOYHBIM ypOBEHb MOJATOTOBKU. ACHHMPAHT IOKa3aj
MUHHMAJIBHBIA YPOBEHb TEOPETUYECKUX 3HAHWM, CAENA CYIIECTBEHHBIE
OIMOKH MPH OTBETE Ha SK3aMEHAIIMOHHBIN BOIIPOC, HO MPH OTBETAaX Ha
HaBOJAIIIME BOIPOCHI, CMOT MPABHIIBHO COPUEHTHUPOBATHCS U B OOIIUX
4yeprax AaTh [MPAaBUWIbHBINA OTBET.

HeyHOBHCTBOpI/ITeHBHO ITogroroBka HemocTaToO4Has H Tpe6yeT JOIMOJIHUTCIIBHOTO H3YUCHUS
MaTepHrajia. ACHI/IpaHT Jall OIIIMOOYHEIC OTBCTBI, KaK Ha TCOPCTUYCCKUC
BOIIPOCHI 6I/IJ'IeTa, TaK W Ha HaBOIAAIIHEC WU JOIIOJHUTCIBHBIC BOIIPOCHI
9K3aME€HaTopa.

6.3.  IIpumepbl munoevix KOHMPOIbHBIX 3A0AHUI WU UHBIX MAMEPUAI8, HEOOX0OUMBIX O/1A
OUEeHKU Pe3yibmamoe 00yueHus, XapaKmepusyioumux chopmuposannocms KOMnemeHyuil.

YPOBHU OCBOECHHUSI TUCIUIUIMHBI OLIEHUBAIOTCS COTJIACHO TPeOOBAaHUSAM, U3JI0KEHHBIM B MACIOPTE KAXKION U3
YKa3aHHbIX KOMIIETEHIUH, TJIe yKa3aHbl KPUTEPUHM OLIEHUWBaHUs pe3ynbTaToB oOyueHus u [lmanupyembie
pe3yabTaThl 00yUeHHS.

KOHTpOJ'IBHBIC BOIIPOCHI K 3K3aMCHY:

1. OcHOBHBIC TOHSTHS W 3aKOHBI TEPMOJAMHAMHUKH: W30JHPOBAHHBIE W OTKPBITBIE CHCTEMBI,
paBHOBECHBIE M HEPABHOBECHBIC CHCTEMBI, TEPMOJMHAMHUYECKUE TIEPEMEHHBIC, TEeMIIepaTypa,
WHTCHCHUBHBIE M DKCTCHCHBHBIC TIEPEMEHHBIC. Y PaBHEHUS COCTOSHUS. TeopeMa 0 COOTBETCTBEHHBIX
coctosinusx. Bupuanbubie ypasuenus cocrostaus (I1K-2) (ITK-3).
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No ok

10.

11.

12.
13.
14.

15.

16.
17.

18.

19.

20.

21.

22,

23.

24,

25.

[TepBblii 3akoH TepMoguHaMUKH. TersoTa, paboTa, BHYTpEHHSS SHEPTHsl, SHTAIBINS, TEIIOEMKOCTb.
3akoHn [I'ecca. CraHmapTHble COCTOSSHUSI U CTaHIAPTHBIC TEIUIOThl XUMHUYECKUX PEAKIIUMN.
3aBUCHMOCTB TEIUIOBOTO (P deKTa peakiuu ot Temmeparypsl. @opmyna Kupxrogpga (I1K-2) (TIK-3).
Tabnuibl cTaHAAPTHBIX TEPMOJANHAMMUYECKUX BEJIMYMH U X UCIOJIb30BAHUE B TEPMOJINHAMHUYECKUX
pacuerax (I1K-3).
Bropoii 3akon Tepmoaunamuku. Teopema Kapuo-Kiaysuyca (ITK-2) (TIK-3).
DHTponus U e€ u3MEHeHHs B 00paTuMbIX U HeoOpaTuMbIx nporeccax ([1K-3) (ITK-2).
Paznuunbie mkaisl Temmepatyp (ITK-3).
OynnameHTanbHble ypaBHeHHs [ 'nO0ca. Xapakrepuctuueckue ¢pyHkuuu. ueprus ['m66ca, sneprus
I'ensmromsia (ITK-3) (ITK-2).
VYpaBHeHuss MakcBemia. XUMHUYECKHWE TOTCHLIMANbl. YCIOBHS pAaBHOBECHS M KPUTEPUHU
caMonpou3BobHOro mporekanus npoueccos(ITK-3)(TTK-2).
VYpaBuenue ['n66ca — ['enbmrombia. Pabota u Terora xumudeckoro mporecca (ITK-2) (TTK-3).
XUMHUECKOe paBHOBECHE. 3aKOH JEMCTBYROIMX Macc. Pa3nuuHble BHIbI KOHCTAaHT PaBHOBECUS U
cBsi3b Mex 1y HuMu. M3orepma Baut-T'odda (I1K-2) (TIK-3).
VYpaBHeHUsI U300apbl U U30XOPbl XUMUUYECKON peakluy. PacueTsl KOHCTaHT paBHOBECUS] XUMHUECKUX
peakiuii ¢ UCMOJIb30BaHUEM TaOJIUI] CTAHIAPTHBIX 3HAUYCHHUH TepMoanHaMuieckux ¢pyukiuii (ITK-2)
(TIK-3).
[puBenennas sueprus ['mO0ca 1 e€ ucronb30BaHue i pacueToB xumudeckux paBaosecuii (I1K-3).
PaBHoBecue B nose BHeHUX cuil. [Tonubie notenmans (I1K-2).
DJeMeHTBl CTaTUCTHYECKOW TEePMOAWHAMHUKH. MUKPO- M MaKpOCOCTOSHHSI XUMHUYECKHX CHCTEM.
®azoBble ['- u p-npoctpancTBa. Dproaudeckas rumnoresa. TepMoanHaMUUECKasi BEPOSTHOCTh U €€
cBs3b ¢ sHTponuel. Pacnpenenenne Maxkcsemna-bonbumana. CraTUcTHYECKHE CpeAHUE 3HAUYEHUS
makpockornunueckux Benuun (I1K-2) (ITK-3).
Ancambmu I'm60ca. MUKpOKaHOHHMYECKOE UM KaHOHMYECKoe pachpezaeneHus. Pacuer uymcna
COCTOSIHMH B KBa3zWKIaccuyeckoM npubmmkennn. Kanonmueckas ¢pyHkums pacnpexnenenus [ 'n60ca.
CyMMa 110 COCTOSIHUSIM KaK CTaTUCTHUUecKas xapakrepuctuueckas Gynkius (ITK-2).
CraTucTHYecKre BRIPAXEHHS JJIs1 OCHOBHBIX TepMoauHamuueckux Gynkmuii (ITK-2).
MornekymsipHas cymMMa IO COCTOSIHMSIM U CyMMa [0 COCTOSIHUSIM MAaKpOCKOIHMYECKOM CHCTEMBI.
[TocrymartenpHasi, BpamiaTenbHas, JJIEKTPOHHAS W KoyiebaTenbHAas CYMMBI TIO COCTOSIHHSIM.
Crarucruyeckuii pacuer suTponuu. [Tocrynar [lnanka u abconrorHas suTponus (I1K-2).
[TpubnmkeHne «KEeCTKH poTaTop — rapMOHMYECKUN ocIuuisTop». CocTaBisionle BHYTpEHHEN
SHEpPIuH, TEIUIOEMKOCTH M HHTPONUM, OOYCIOBIEHHbIE IOCTYNATEeNbHBIM, BpAIIATEIbHBIM U
koniebaTenbHbIM aBmxkenueM (ITK-2).
PacueT KOHCTaHT paBHOBECHS XMMUYECKHX peakIil B WAeaIbHBIX I'a3ax METOJOM CTaTUCTHUYECKOMN
tepmouHamuku (I1K-2).
Cratuctuyeckas TepMOAMHAMHKA pealbHbIX cUCTeM. [loTeHIMambl  MEXMOJIEKYISIPHOIO
B3aMMOJICHCTBUS U KOHQUI'YpAallMOHHBIM HMHTErpan Uil peanbHOro rasa. Pacmpenenenus bose-
Oitrmreiina u @epmu — [upaka. Beiposkaennstit naeansusii ra3 (I1K-2).
OnekTpoHbl B MeTtauiax. YpoBeHb PDepmu. CraTtuctuyeckas Teopus OWHINTEHHA HIEATBHOIO
Kpucramia, Teopus Jleb6as. Toueunsle nepeKThl KPUCTAIMUECKUX peIIeTOK. PaBHOBecHbIE U
HEpaBHOBECHBIC Je(EKThl. BBIUHMCICHHE CyMM TIO COCTOSIHHSM ISl KPHCTAIIOB C Pa3TUYIHBIMU
ToyeuHbIMU Aedexkramu. HectexnomeTpruueckue COeAUHEHHUS U UX TePMOIMHAMUYECKOE OMUCAHUE
(TIK-2).
OneMeHThl TePMOAMHAMUKU HEOOpaTUMBbIX mporeccoB. OCHOBHBIE MOJOXKEHHUS TEPMOIUHAMUKU
HEepaBHOBECHBIX mporieccoB. JIokanbHoe paBHOBecue. Dnykryanuu. Oynkims auccunarmu (I1K-2).
[Toroku u cunbl. CKOpOCTh NPOM3BOJACTBA SHTPONUHU. 3aBUCUMOCTh CKOPOCTH MPOHM3BOJICTBA
SHTPONHHU OT 00001IeHHBIX TTOTOKOB U cui (ITK-2).
CootHomenus: B3auMHocTH On3arepa. CraliMoHapHOE COCTOSIHUE CHCTEeMBI U TeopeMa Ilpuroxuna
(TIK-2).
Tepmomuddy3us u e€ onrcanue B HEPABHOBECHOW TEpPMOAMHAMHUKE. Y paBHEHHE YenMeHa-IHCKOTO
(TIK-2).
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26. Paznuunble TUOBI pacTBOpPOB. CrocoObl BBIpaXKEHHUSI COCTaBa PacTBOPOB. MjeanbHble pacTBOPHI,
obiee ycnoBue uaecaabHocTH pactBopos (ITK-2).

27. JlaBneHne HACHIIIEHHOTO Mapa KUJIKUX PacTBOPoOB, 3akoH Payms (ITK-2).

28. HenneanbHble pacTBOpBI U MX cBoiicTBa. Metos aktuBHOCTeH. KoaddUIIMEHTHl aKTUBHOCTH U HX
onpenenenue (ITK-2).

29. CtaHapTHbBIE COCTOSIHMS TIPU OIPENEJIEHUN XUMHUYECKUX IOTEHIHMATIOB KOMIIOHEHT pPacTBOPOB.
CumMeTpuyHas 1 HecuMMeTpHuHas cucrtembl orcyera (I1K-2).

30. KoyumuratuBHele  cBoiicTBa pacTBOpoB. M3MeHeHue TeMmmepaTypsl 3aMep3aHus pPacTBOPOB,
kprockonus. 3oHHas wiaBka. Ocmoruueckue siBieHus (I1K-2).

31. IlapuuanbHble MOJIbHBIE BEJIMYMHBI, UX OINpeJesIeHUe sl OMHApHBIX cucTeM. YpaBHeHue ['n0O6ca-
Hrorema (ITK-2).

32. yHKIMA CMELIeHUs A WACalbHBIX M HeuJealdbHbIX pacTBOpoB. [IpenenbHo pazOaBieHHBbIE
pacTBOPBI, aTePMaJIbHBIC U PETYIISIPHBIC PacTBOPHI, ux cBoicTBa ([1K-2).

33. I'ereporennsie cuctemsbl. [loHsaTHS KOMIOHeHTa, (a3bl, crernieHn cBoOObl. [IpaBmio da3 ['mbOca
(TIK-2).

34. OHOKOMITOHEHTHBIE CUCTEMBI. JlarpaMMbl COCTOSTHHSI BOJIBI, cepbl, hocdopa u yrinepoaa (T1K-3).

35. ®a3oBbie niepexo/pl mepBoro poaa. Y pasuenue Kianeripona-Kiaysuyca (ITK-2).

36. JIByXKOMIIOHEHTHbIE CHUCTEMbI. Pa3ianuHble JuarpaMMbl COCTOSHUSL JBYXKOMIIOHEHTHBIX CHCTEM
(TIK-3).

37. PaBHOBecHE >KUJKOCTh — Iap B JBYXKOMIIOHEHTHBIX cucTeMax. 3akoHbl ['n06ca — KonoBaoBa.
Aseotpomnubie cmecu (TTK-3).

38. ®azoBbIe TIepexo/Ipl BTOporo poaa. Ypasuenus Dpendecra (I1K-2).

39. TpexkoMIOHEHTHBIE cucTeMbl. TpeyronbHuk ['m06ca. JlnarpaMmbl TUIABKOCTH TPEXKOMITOHEHTHBIX
cucrem (ITK-5).

40. Ancopbums. AncopOent, aacopbar. Bumsl agcopOuum. CTpykTypa HOBEPXHOCTH M MOPHCTOCTH
ancopbenrta. Jlokanu3oBaHHass M JelOKaJM30BaHHas ajgcopOuus. MoHOMoONIeKyNIsipHas M|
TOJTUMOJIEKYIIpHast afgcopOmus. JIlnHaMudecknii Xxapakrep aacopOIMoHHOTo paBHOBeCcHS. M30TepMbl
1 u300apel agcopoumu. Ypasuenue ['enpu (ITK-4) (TIK-5).

41. KoncranTa ancopOiroHHoro pasHoBecus. Y pauenue Jlearmiopa (I1K-2).

42. Ancopbums u3 pacTBOpoB. YpaBHeHue bpyHayspa — Owmera — Temrepa (BOT) s
MOJIUMOJIEKYIIIpHOH agcopOumu. OnpeeneHue miomau moepxuoctu aacopoenra (ITK-4) (TTIK-2).

43. Xpomarorpadus, pa3ninyHblie e€ TUIIBI (Ta30Bast, )KUAKOCTHAsI, mpoTuBoTouHas 1 ap.) (ITK-4)(T1IK-5).

44, TloBepxHocTh pazzena ¢a3. CBoOOAHAsT NMOBEPXHOCTHAS SHEPrusi, MOBEPXHOCTHOE HATSLKEHUE,
M30BITOYHBIE TEPMOAMHAMHUYECKUE (PYHKIIUU MOBEPXHOCTHOIO cjios. V3MeHeHue MoBEepXHOCTHOIO
HATSHKCHUS Ha TPAHUIIC )KUIKOCTh — Iap B 3aBUCHMOCTH oT TemrepaTypsl (ITK-4) (TIK-2).

45. Cs3b CBOOOHON MOBEPXHOCTHOM 3HEPTHH C TeIIoTON cyOnumaruu (npasuiio Ctedana), MoayneMm
YIIPYrOCTH U APYruMH cBoiicTBamu BemectBa (I1K-2).

46. O¢pdext Pebunnepa: u3MeHEeHHE NMPOYHOCTH M MIACTUYHOCTHU TBEPBIX TeNl BCIEICTBHE CHUKEHUS
UX TOBepXHOCTHOM Hepruu. Kammuispusie seienus (I1K-2).

47.3aBUCUMOCTb JaBJIEHUS Mapa OT KPUBHU3HBI MOBEPXHOCTU KUAKOCTH. KanmwisipHas KOHAEHcalMs.
3aBHCHMOCTh PACTBOPUMOCTH OT KPUBU3HBI TIOBEPXHOCTH PACTBOPSIONIMXCS YacTull (3akoH ['mO06ca
— OctBanpaa — Opeitaynxa) (ITK-2).

48. PacTBOpBl  MEeKTpONHMTOB.  MOH-IWMONBHOE  B3aMMOJEHCTBHE, Kak OCHOBHOW  Ipolecc,
OTIPENIEIISIONINI YCTOMUNBOCT pacTBOPOB AtekTposuToB ([1K-2).

49. Koo ummeHTsl aKTUBHOCTH B PacTBOpax dIEKTPOIUTOB. CpenHsisi aKTHUBHOCTh M CPEIHHUU
K03()(HDUIIMEHT aKTHBHOCTH, UX CBSI3b C aKTHBHOCTBIO OTNENbHBIX HOHOB (TTK-2).

50. OcHoBHbIe monoxenus Teopun Jledas — Xrokkens. [Torennuman nonnoit armochepsr (I1K-2).

51. YcnoBus 31€KTPOXMMHUYECKOTO PABHOBECHSI HA TPpaHUIle pasjena (a3 U B 3JIEKTPOXUMHUUECKON LemH
(TIK-2).

52. TepmoaMHaMUKa TaJbBAaHUUECKOTO D3JEMEHTAa. OJEKTPOJBIKYIIAS CHia, €€ BBbIpaXEHHE depe3
sHepruto ['m66ca peakiuu B snemente (ITK-2).

53. Ypaeuenus Hepucra u 'n606ca-I'enbmrosnbiia st paBHOBECHOM 3ekTpoxumuueckoi renu (ITK-2).
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54.TlonsiTHe 3MEeKTpOAHOro noTeHmuana. OnpeneneHue KOAPQPHUIMEHTOB AKTUBHOCTH HAa OCHOBE
u3mepennit DJIC rampBanuueckoro snemenTta (I1K-2).

55. DIEKTPONPOBOJHOCTh PACTBOPOB 3JIEKTPOJIUTOB; y€IbHasl U SKBUBAJIEHTHAs 3JIEKTPOIPOBOAHOCTD.
Yucna mnepeHoca, MOJBMKHOCTH HOHOB M 3akoH Kombpayma. Onekrpodoperndeckuit u
penakcarronubie 3¢ dexrsr (ITK-2).

56. OCHOBHBIC HOHATUS XMMUYECKOH KHHETHKH. IIpocThle M CIOXKHBIE peakLuH, MOJEKYIIPHOCTb U
CKOpOCTh IpOCTOM peakunu. OCHOBHOM MOCTYJaT XUMUYECKOW KUHETUKH. CrocoObl ornpeaesieHus
ckopoctu peakumu. Kunernueckue kpusble. Kunernueckue ypaBHeHus. KoHcranTa ckopocTd U
nopsoK peakiuu. Peakuuu nepementoro nopsaka (IK-2).

57. eHOMEHOJIOTHYECKAs] KUHETUKA CIOXKHBIX XMMHMYEeCKMX peakuuil. IlpuHnun He3zaBUCHMMOCTH
JJIEMEHTapHBIX ~ crafuii. KuHermueckue ypaBHEHHs s OOpaTUMBIX, NapaJIeNbHBIX U
nocienoBareabHbIX peaknuii (ITK-2).

58. Kpasucranmonapuoe mnpubmmxkenne. Meronx boaenmreitHa-Témkuna. KuHeTnka TOMOTEHHBIX
KaTaJIMTHYECKUX U (PEPMEHTATUBHBIX peakiuii. Ypasuenue Muxasnuca-Menrten (I1K-2).

59. lleninbie peakiyn. KnHeTrka Hepa3BEeTBICHHBIX M PAa3BETBICHHBIX LIEMHBIX peakiuii. Knnernueckne
0COOEHHOCTH PA3BETBIEHHBIX LIENMHBIX peakiuid. [IpenenbHble sBIEHUS B Pa3BETBICHHBIX LIEMHBIX
peakuusix. [TomyocTpoB BocIiaMeHeHus, epuo uHAyKImu. TertoBoit B3peiB (ITK-2).

60. Peakiiuu B motoke. Peakuuu njeasbHOro BBITECHEHUS M MJlealibHOro cMmeuleHus. KosiebGaTtenbHble
peakuuu (I1K-2).

61. MakpokuHetuka. Poib quddy3un B KMHETHKE reTeporeHHbIX peakiuil. KuHeTnka rereporeHHbIx
KAaTaJUTUYECKUX peakuuid. PaznuuHble pexuMbl IPOTEKaHUs PeaKkUil (KMHETUYecKass M BHEILIHSA
KHHETHYecKasi 001acTH, 001acTi BHelIHE#H u BHyTpeHuei quddysun) (TIK-2).

62. 3aBUCMOCTDh CKOPOCTH PEAaKIMH OT TEMIIepaTypbl. Y paBHEHHE AppeHuyca. DHEPrusi akTUBAIUUA U
crioco0sl ¢€ onpenenenus (ITK-2).

63. DneMeHTapHBIE aKThl XUMHYECKHMX peaknuid W (U3MYECKHd CMBICT DHEPTUM  AKTUBAIHH.
Tepmuueckuil 1 HeTepMUUYEeCKHE MYTH aKTUBALUMM MOseKyl. OOMeH sHeprueil (moCTynareiabHOH,
BpallaTtelbHOW U KoJjiebaTelabHOW) TMpU CTOJIKHOBEHMSIX MOJEKyld. Bpems penakcauuu B
MoueKysapHbIX cucteMax (I1K-2).

64. Teopusi akTUBHBIX cTOJNKHOBeHWH. CedeHme xumuueckmx peakiuil. @opmyma Tpayria-JIstonca.
Pacyer mnpeadKCHOHEHIMANIBHOIO MHOXHUTENS 1O MOJIEKYJSIPHBIM TMOCTOSIHHBIM. CTepuueckuit
daxrop (TTK-2).

65. Teopusi TIepexoHOTO COCTOSIHHS (AaKTHBHPOBAHHOTO KOMIUIEKca). [IOBEpXHOCTH MOTEHIHMATBHON
sHepruu. [lyts u koopauHaTta peakuuu. CTaTUCTUYECKUI pacdeT KOHCTAaHTBhI CKOPOCTH. DHEPIUs U
SHTpONUS aKTUBAlUU. Vcroib30BaHME MOJIEKYJSIPHBIX IOCTOSHHBIX IPU pPAacyeTe KOHCTaHTHI
ckopoctu (TT1K-2).

66. Pa3znuyHple THUIBI XUMHYECKHX peakiiii. MOHOMOJEKYIISpHBIC peakIiy B razax, cxema JInamemana
— Xpuctnancena. Teopuss PPKM. bumonexkynspHble 1 TpUMOJIEKYJISIPHBIE PEAKLMU, 3aBUCUMOCTD
NPEIPKCIOHCHIIMATBHOTO MHOXHUTENS OT Temrepatypbl ([TK-2).

67. Peakiiuu B pacTBOpax, BIUSHHE PACTBOPUTEIIS U 3apsiia pearupyromux yactull. Kinetounsiii addexr
u conmpBaraus (I1K-2).

68. oToxuMuyeckue W pagUAllMOHHOXMMUYECKHE pEaKUUU. JeMeHTapHble (OTOXUMHUYECKUE
MpPOLIECChl. DKCUMEphl U 3KCUILIEKChl. V3MeHeHne (U3HuecKux M XUMHUYECKHX CBOMCTB MOJIEKYI
NP 3JIEKTPOHHOM BO30YkaeHuH. KBaHTOBBIH BbIX01. 3akoH JDiHmTelHa-lITapka (I1K-2).

69. DnekTpoxuMHUYeckre peakuuu. J{BOMHOHM siekTpuueckuil cioil. MopenbHbIE TNpeICTaBICHUS O
CTPYKTYp€ ABOIHOTO AekTpudeckoro cios. Teopus ['yn — Hanmena — ['pama (ITK-2).

70. DnexTpoKaruUIsIpHbIe siBJIeHUs, ypaBHeHue Jlunnmana (I1K-2).

71. CkopocTh U cTamguu dJeKTpoaHoro mporecca. [lomspusanust snexrtponos. [lomsporpadus. Tok
oOMeHa U MepeHanpsKeHne. 3aBUCUMOCTh CKOPOCTH CTaJMU pa3psla OT CTPOEHHUS JABOHHOIO CIIOS
(TIK-2).

72. XumMuueckne HCTOYHUKY Toka, ux Bubl (ITK-5).

73. DnekTpoxuMudeckast Kopposusi. Metobl 3amuthl oT koppo3uu (I1K-4) (ITIK-5).
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74.

75.

76.

77,

78.

79.

80.
81.

Knaccugukarus KaTamTuTHYECKUX PEaKIMi U KaTaau3aTopoB. Teopus MpOMeKyTOUHBIX COSAMHEHHHA
B KaTaJln3e, MPUHIIKIT SHepreTrdeckoro coorperctBus (ITK-2).

KucnorHo-ocHoBHOM KaTanu3. KuHeTHka M MeXaHM3M peakUMid CHenu(uyecKoro KHCIOTHOTO
karanu3a. Oynkuuu kucioTHoctu ['ammera. KuHetnka U MexaHu3M peakiuii 00IIero KMCIOTHOTO
KaTtanu3a. YpaBHeHue bpéncrena. KoppenalnoHHble ypaBHEHUS JJIsI SHEPTUM aKTUBALUHA U TEIUIOT
peaknuii. Crienududeckuii ¥ o0 OCHOBHOM Karanu3. HykneopwsibHBIA W 3JIEKTPO(UIBHBII
karanus (I1K-2).

Karanu3 MeTajuioOKOMIUIEKCHBIMU COEAMHEHUSAMU. [ OMOTeHHbIE pEeakluu TUAPUPOBAHUA, HX
kuHeTHKa 1 Mexanu3mel (I1K-5).

depMeHTaTUBHBIN KaTanu3. AACOpOLMOHHbIE U KaTAIUTUYECKUE LIEHTPhI (DePMEHTOB. AKTUBHOCTH U
cyOcTpaTHasi celeKTHBHOCTHh (hepmeHToB. Kodepmentsl. MexaHu3Mbl (pepMEHTATHBHOTO KaTajau3a
(TIK-4) (TTK-5).

I'ereporennsiii katanu3. OnpenenceHUE CKOPOCTH TE€TEPOreHHON KaTaJUTHYECKOH —peakluu.
VYaenbHas U aTOMHas aKTUBHOCTh. CeNEKTHBHOCTh KaTaiau3aTopoB. Poib ancopOIuM B KUHETHKE
reTepOreHHbIX KaTaJUTHUECKUX peakiuil. HeoaHOpoaHOCTh MOBEPXHOCTH  KaTalu3aToOpOB,
HaHecennsle katanusaTopsl ([TK-4) (TTK-5).

['ereporeHHslii  KaTanu3. OHEPrus AaKTUBALMM TIETEPOT€HHBIX KAaTAIUTUYECKUX  peaKUuil.
CoBpeMeHHbIe TeOpUH (PYHKIIMOHUPOBAHUS TeTeporeHHbIx Karaau3aropos (ITK-5).

OcHOBHBIC TIPOMBIIIICHHBIE KaTanuTuueckue npouecchi(I1K-4) (TTK-5).

7. Y4eOHo-MeTOoAMYECKOE U MH(OPMALTMOHHOE o0ecnedeHre JUCHUIIMHBI (MOIYJIS)

a) OCHOBHAsl JIUTepaTypa:

Bricokouncteie BemectBa. KomiektuB aBtopoB. Pem.xomneruss YUypoanos M.®D., Kapnor 10.A.,
3nomanoB I1.B., ®enopos B.A. -M.:»Hayuns1ii Mmup», 2018 B OyMa:kHOM BapHaHTe BeCh THPAK

2. Epemun B.B., bopmesckuii A.Sl. OcHoBbl 0o0miei M (u3HUECKON XUMHUHU. J{ONTONpYTHBIN:
Wutennext, 2012. — 848 c. B 6ymaxknoM Bapuanrte

3. bopmenckmii A.Sl. ®usmdueckas xumusa. Tom 1. OOmas u XuMUYecKas TepMoJIuHAMUKa. M.:
NH®PA-M, 2017. - 606 c. B anexTponHnoi ¢gopme

4. bopumeBckuit A.f. @uznueckas xumus. Tom 2. Ctatuctuueckas tepmoanHamuka. M.: THOPA -
M, 2017. —383 c. B 3s1ekTpoHHOi1 hopme

5. Hamackun B.b., Ilerpuit O.A., lupmuaa I'.A. Dnekrpoxumus. M.: Xumus, KomocC, 2006. —
672 c. B anekTponHoii popme

6. Kapskua H.B. OcHoBbl xummuueckoi TepmomuHamuku. M.: Axkamemwms, 2003. — 462 c. B
OymMa:KHOM BHJE S IK3.

7. Omanyans H.M., Knoppe JI.I'. Kypc xumnueckoit kuneruku. M.: Beicias mkona, 1984. — 463 c.
B 0ymaknom BHuae

8. Epemun E.H. OcHOBBI XMMHYeCKON KMHETUKHU B razax M pactsopax. M.: MI'Y, 1971. — 375 c. B

OymaskHou gopme

9.Epemun B.B., bopmesckuii A.f1.OcHoBbl 0011e# 1 ¢puzndeckoit xumun. — M.: UnTennext, 2012 r. B

OymaxxHou ¢opme

10. Yopkennopd U., Haitmantceeapaiit X.CoBpeMeHHBbIH KaTalnnu3 1 XUMUYECKasi KWHETHKA. — M.:

NuTtennext, 2010 r. B 0yMaKHOM U 3JIEKTPOHHOM BH/E

11. Acranenko B.A.B3aumMonelicTBrue u3nydeHus C aTOMaMu U HaHoYacTuIamu. — M.: HTemnekT,

2010 r. B 0yma:kHOM BH]E

12. Yyxo6ap K.B.JIekuuu no siBaeHusIM nepeHoca B miasme. — M.: UnTemext, 2008. B 6ymasxunom

BUAE

13. MusimoTo K. OcHOBBI pU3UKH MIIa3MBI U yIpaBisieMoro cuntesa. /[lepeBoa ¢ anri. moj oouieit

pen. BJ1. lllagppanosa. — M.:®@U3MATIIUT, 2007. B 3s1iexTponHoii ¢popme

14. Pam6uaun H.I'., bepé3kun A.B. ®usndeckne U XUMHYECKHE OCHOBBI HAHOTEXHOJIOTHIA. —

M.:OU3MATIJIINUT, 2009 B 3;1ekTpoHHOI hopme
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15. Acranenko B.A. BzaumogeiicTBue u3irydeHus ¢ aTOMaMy M HAHOYacTULIaMu: Y4yeOHoe mocobue
/B.A. Actanenko — J{onronpyanasiii: MU3natensckuii Jlom «MaTEemnexT», 2010. B 6ymaskHom BHae

16. I'opmixos B.U. Ky3nernos U.A. OcnoBsl ¢puznyeckoit xumun. M.: BUHOM, 2006 B 6ymaskHoM
BH/E

17. MenBun-Xb103 D.A. @usnueckas xumus. Ku. 1, Kua. 2 M.: U1, 1962 B 3j1ekTpoHHOi#i opme

18. ®ponos KO.I'. benuk B.B. ®usnueckas xumust: Yueb. s BY308. M.: Xumus, 1993 B 6ymaxHoii
dopme

19. Ye6otun B.H. ®usnyeckas xumus TBepAoro tena. M.: Xumus, 1982 B OymakHOM H
3J1eKTPOHHOM BH/ie

20. Dtxunc I1. Ousnueckas xumust. Y.1, Y.2./Ilep. c anrin. M.: Mup, 1980 B Gymazknom u
3J1eKTPOHHOM BH/ie

21. Ap3amacos b.H. Marepuanosenenue: Yue0. st By3oB. M.: MI'TY, 2005 B 6ymaz:knom Buje 4
IK3.

22. I1.B. KoBryHenko. @u3uueckas XuMus TBepaoro tena. Kpucramisl ¢ negexramu. M.: Beicmi. mik.
1993. B 6yma:xxHOM BH]€

0) 10MOJIHUTEIbHAS JUTEPaTypa:

1. baxxun H.M., [lapmon B.H. Hauana ¢usuueckoit xumun. — M.: HUL] UHOPA-M, 2015. — 332 c.
B ss1exkTponnoii ¢popme
2. baxxun H.M. VBanuenko B.A., [Tapmon B.H. Tepmonunamuka niast xumukoB. M.: Xumus, 2004. —
408 c. B ajiekTponHoii popme
3. Ilonropak O.M. TepmonuHaMuka B ¢usnyeckoi xumuu. M.: Boicmiasg mkona, 1991. — 318 c. B
OymMa:KHOM BHJE 2 IK3.
4. Awntponos JL.U. Teopermueckass anekrpoxumusa. M.: Breicmas mxosa, 1984. — 519 c. B
OymMa:KHOM BH/e
5. OtkuHc 1. @usnueckas xumusa. Tom 1. M.: Mup, 1980. — 580 c. B 6ymaxkHOM H 3JIeKTPOHHOM
BHJE
6. OtkuHc [1. Ousnueckas xumus. Tom 2. M.: Mup, 1980. — 584 c. B 6ymMa:KHOM M 3JIEKTPOHHOM
BHJE
7. I'epacumoB S.U., pesunr B.I1., Epemun E.H., Kucenes A.B., Jlebenes B.II., [Tanuenxos I'.M.,
HInerun AU, Kype ¢usmnueckoit xumuu. Tom 1. M.: Xumus, 1966. — 592 c¢. B OymaskHom H
3J1eKTPOHHOM BH/I€e
8. 'epacumoB S.U., [Ipesunr B.I1., Epemun E.H., Kucenes A.B., Jle6enes B.II., [Tanuenkos .M.,
Hmerrun AW, Kype ¢usuueckoit xumun. Tom 2. M.: Xummus, 1963. 623 c. B Gyma:kHoM u
3JIEKTPOHHOM BH/€
9. Xenneit H. Xumus tBepmoro tena. M.: Mup, 1971 B 6yma:knom Buae
10. b.®. OpmoHT. BBeieHne B pU3NUECKYI0 XMMHIO U KPUCTAIJIOXUMHUIO MTOJTYITPOBOIHUKOB. M.:
Beicr. mik. 1973. B 0ymaskHom u Bujae
11. Hlumanckuii A.®. lllyoun A.A. duxuxkoxumus TBepAoro rena: Yued. mocooue. KpacHospck,
2004 B d6ymaxxHOM BHE
12. Kynpsimos U.B. Kapernukos I'.C. COopHuK mpuMepoB U 3a1a4 1o pu3ndeckoil xumun: Yueo.
noc. - 6-¢ m31. M.: Beicr. mik., 1991 B 6ymasknom Buje
13. Moppucon C. Xumuueckas pusnka moBepxHOCTH TBepAoro Tena. M.: Mup, 1980 B 0ymasknom
1:370) (4
14. Oypa K. Beenenue B pusuky nosepxuoctu. M.: Hayka, 2006 B 6ymaxxaom Buje
B) mporpaMmmMHoe obecrniedenne u UHTepHeT-pecypcehl

http://elibrary.ru
http://H36.pd

http://info.sciencedirect.com/techsupport/journals/freedomcoll.htm
http://www.elsevier.com/solution/sciencedirect/content/book-title-lists

http://link.springer.com
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http://elibrary.ru/
http://нэб.рф/
http://info.sciencedirect.com/techsupport/journals/freedomcoll.htm
http://www.elsevier.com/solution/sciencedirect/content/book-title-lists
http://link.springer.com/

http://www.uspkhim.ru

http://www.pslc.ws/russian/index.htm
http://www.chem.msu.su/rus/teaching/lachinov/welcome.html
http://www.chem.msu.su/rus/teaching/lachinov-basic/welcome.html

http://www.elsevier.com/wps/find/journaldescription.cws_home/622898/description
http://www.elsevier.com/wps/find/P10.cws_home/main
http://pubs.acs.org/journal/cmatex
http://www.elsevier.com/wps/find/journaldescription.cws_home/504097/description#description
http://www.springerlink.com/content/102846/

B) IEPUOANYECKUE U3JAHUS:

Joxnansl AkageMun HayK

Kypnair aHanTuTHYECKON XUMUH

KypHan HeopraHu4eckoi XumMuu

Kypnan ¢pusnueckoit XuMuu

3aBojickas tabopaTopus

N3Bectust BY3: Martepuainbl 351eKTPOHHON TEXHUKU
KBaHTOBas 271€KTPOHMKA

Kosutonaueli xypHai

Macc-cnekTpomMeTpus

10. Meraiibl

11. Mup uzmepeHui

12. Heopranmueckue MaTepuabl

13. Onrtuka U CHeKTPOCKOMUs

14. OnTuyeckuii xKypHai

15. IlepcrieKTHBHBIC MaTEPHAIBI

16. TeopeTnveckre OCHOBBI XHMHUYECKON TEXHOJIOTUU
17. Ycuexu XUMUH

18. ®usuka U XMMUS CTEKIA

19. doronuka

20. XuMus ¥ KU3Hb

21. DHIUKIIONENS HHKEHEpa-XUMHUKa

CoNoUA~AWNE

15. MarepunajbHo-TeXHHYecKoe o0ecnedeHUue JUCHUTINHBI (MOLYJIs1)
HoytOyk, Meaua-npoexTop, 3kpan.IlporpaMmuoe obecrieueHue AJisi AEMOHCTPALUHU ClaiiI-IIpe3eHTaluM.

IIporpamma cocTaBiieHa B COOTBETCTBUM C TpPEOOBaHMSMU CIEAYIOIIMX HOPMATHBHBIX JOKYMEHTOB:
1. denepanbHblil rocy1apcTBEHHBIN 00pa30BaTEIbHBIA CTAHJAPT BBICLIETO 00pa30BaHuUs MO HANPABICHUIO
noarotoBku 04.06.01. Xumuueckue Hayku (ypOBEHb IMOATOTOBKH KaJIpOB BICHIEH KBATU(PHUKAIMN) - TPUKA3
MuHOOpHAYKH Poccun oT 30.07.2014 Ne 8609.
2. Tacnopt Hayunoii cnenuanbHoctn 02.00.04 — pusnueckas xumusi, pa3padoTanHblii sxcnepramu BAK
MunoOpnayku Poccuu B pamkax HomeHknaTypbl crienuanbHOCTEH HaydHBIX PaOOTHHUKOB, YTBEPIKIACHHOM
npukazoM Munobpraayku Poccun ot 25.02.2009 1. Ne 59.

3. Ilporpamma-MUHUMYM KaHAUJIATCKOTO dSk3aMeHa 1o crnenuanbHocTd 02.00.04 — dusudeckas Xumus,
yTBepKJeHHas npukazoM MunoOpHayku Poccum ot 08.10.2007 Ne 274 «O06 yTBepXkIE€HUHM IMPOrpamm
KaHJUJATCKUX SK3aMEHOBY.

ABTOpBI:

3aB.n1a6.BOM, n.x.H. lNaBpumyk E.M.
Penen3senr:

C.n.c. IAXBB, n.x.H. Kerkosa JI.A.
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http://www.pslc.ws/russian/index.htm
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http://www.elsevier.com/wps/find/journaldescription.cws_home/622898/description
http://www.elsevier.com/wps/find/P10.cws_home/main
http://pubs.acs.org/journal/cmatex
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Kaprsl komMnerennuii, B pOpMHUpPOBAHUM KOTOPOH y4aCTBYeT AUCUMIIIMHA

[Tpunoxenue 1

[Lnanupyembie pe3yJbTaThl
o0yueHust
(TToKazaTenu TOCTUKCHUS

Kpurepun oueHuBanus pe3yJbTaToB 00y4eHU s

3aJJaHHOTO YPOBHS OCBOCHUS 1 2 3 4 5
KOMITETCHIINH ), TP
MK-2
3HATD: OrcyrcTBue |@parmMeHTapHbIE Henonueie npencrasienus o | CpopMupoBaHHbIE, HO CdhopmupoBaHHbIe
3HaHH IIPEACTaBICHHS O COBPEMEHHOM COCTOSTHHH cozieprKallye OTAeIbHbIC CHCTEeMaTHYEeCKHE
COBPEMCHHOC COCTOAHHIE HAYKH COBPEMEHHOM HayKH B 00J1acTH IPOOEJIBbI, IPEACTABIEHHS O  |TIPEACTABIIEHUS O
B 001acTH pU3MYECKOH XUMHUU 1 COCTOSIHUH HayKH B Gu3nUECKON XUMHUN COBPEMECHHOM COCTOSIHUM | COBPEMEHHOM COCTOSTHUH
B CMEKHBIX 0071aCTsX 00J1acTH (HPU3MIECKOI HayKH B 00J1aCTH HAyKd B (PU3UYECKOM
XHUMHUH (bU3NUECKON XUMUU XUMHUH
3HATD: OtcyrcTBUE OO01ue npeacTaBieHus O CdopmupoBaHHbIe, HO
yTe dparmeHTapHble HIHE TP opmnp ’ CdopmupoBaHHEIE
3HaHHH DeICTABICHHST O TpeOOBaHUIX K COJEPKAHUIO | COICPIKAIINE OTACTbHBIE HPEJICTABICHHS! O
TPeOOBAHNS K CONEPKAHMUIO 1 P U npaBuiaM OpOPMIICHHST | TIPOGEIBI PEICTABICHHS O P
npaBrIIa 0hOPMICHHS TpeOOBaHUX K . TpeOOBaHUAX K
8 CONEDAHIIO 1 pyKomnucel K myOJIMKalui B | TpeOOBaHUIX K COJEPKAHUIO S —
PYKOIHCEH K IMyOIMKALH B . aBinaM odpopMIEeHIS pELIeH3UpYEMBbIX HayUHBIX | MpaBuiiaM 0(OpMIIEHUS otho pMHeHHH I())HI/IceIZ
PEUCH3UPYCMBIX HAy1HBIX P O0op U3JaHUSIX PYKOIHCEN, HATMuue p PYK '
W3IaHIAX pyKomucei K HAJINYHE HEOJHOKPATHOTO
OJTHOKPATHOTO OMBITA .
MyOJMKAINH B . OIIBITA ITyOJIMKAIMN B
eIICH3UPYEMBIX mybKanui 5 CIICH3UPYEMBIX HAYYHBIX
P 124 pELeH3UPYEMBIX HaYUHBIX p Py yi
HAYYHBIX M3JIQHUSAX U3IaHUAX
W3TaHHSIX
YMETD: OrcyrctBue |®parmeHTapHOE B nenom ycnemnoe, Ho He | B nenom ycneniHoe, HO CdopmupoBaHHOE yMEHUE
YMEHUH UCIOJIb30BAHNE METOJIOB | CHCTEMATHYECKOE coJiepKaliiee OT/elIbHbIE HCIOJIb30BATh METO/I0B

MPEACTABIATH HAYUHbIE
pe3yIbTaTHI TI0 TEME
JMCCePTAIIMOHHON paboTHI B
BHJIC TTyOJIUKAIi B
pELEH3UPYEMBIX HAYUHBIX
H3TaHUASIX

MTOJITOTOBKH HAYYHBIX
PE3yNbTaTOB K
MyOJIMKaIIU B
PEIeH3UPYEMBIX
HAyYHBIX U3JJaHUSIX

HCIOJIb30BaHNE METOJIOB
MOATOTOBKH HAYYHBIX
pe3yIbTATOB K MyOIUKAIINT
B PELIEH3UPYEMBIX HAYUHBIX
W3IaHUSIX

MpoOeITbl UCTIOTB30BAHKE
METOJIOB TIOJITOTOBKHU
HayYHBIX PE3yJIbTaTOB K
MyOIMKaIuy B
PEICH3UPYEMBIX HAYIHBIX

MOJATOTOBKH HAYYHBIX
PE3yNbTAaTOB K MyOIUKAIIMH
B PELICH3UPYEMBIX HAYYHBIX
W3JaHUAX




U3IAHUSIX

VMETh: OrcyrcrBue | VYMeHHWE NPEACTAaBIATL | B 1eI0M ycnennoe, yMenue | Ycnentoe yMeHue CdopMUpPOBaHHOE YMEHHE
yMEHHI pesynbrarel HAP NPECTABIATh PE3YIBTATH  |IIPEACTABIIATH PE3YJILTATHl  |IIPEACTABIIATH PE3YJIbTATHI

TIpCACTABIATE 3y IbTATbI HUP Y3KOMY KpPYT'y HUP (B 1.4, HUP (B 1.u., HUP (B 1.4.,

(B T.4., TMCCEPTAIMOHHON CIIELUAJINCTOB JUCCEPTALIMOHHON paboThl) | IMCCEPTALMOHHOM PabOThI) |AUCCEPTALIMOHHON PabOThI)

paboThI) aKaIeMHYCCKOMY U aKaJIEeMUUECKOMY aKaJIEeMUUYECKOMY U OM3HEC- |aKaJeMUYECKOMY U OU3HEC-

GusHec-coobmecTBy COo00IIIeCTBY COOOLIECTBY COOOIIECTBY; ONPEAEIIATH
LeJIEBBIE TPYIIIBI U
(dbopmatbl MPOABIKEHUS
pe3yJIbTaTOB COOCTBEHHOMN
HAy4YHOH JEeATENLHOCTH

BJIAIETh: OrcyrctBue |®parmMeHTapHoe B nenom ycnemnoe, Ho HE | B nenom ycnemHoe, HO VYcenemnoe u

HaBBIKOB NPUMEHEHUE METOIOB  |CHCTEMATUYECKOE coJieprKallee OTAEIbHBIE CHCTEMATUYECKOE

METONIAMH TITAaHNPOBAHN, IUIAHUPOBAHWSI, [PUMEHEHHE METOJI0B POOEITBI IPUMEHEHUE [PUMEHEHUE METOJI0B

noAroToBkH, mposeeHus HAP, MOJTOTOBKH U IUIAHUPOBAHMS, IOATOTOBKH, |METOIOB IIAHUPOBAHUS, IUIAHUPOBAHMS,

dHAJIN3a MTOJIyICHHBIX JAHHBIX, nposezenns HUP, nposezenns HUP, ananusa  |IOATNOTOBKH, IPOBEIEHUS HOATOTOBKH U IIPOBEIECHHS

(bOPMYHHPOBKvH BBIBOZIOB 1 aHaIu3a U OOCYXKAECHUS |TONyUYEeHHBIX JJAHHBIX HWP, ananusa nonydyennsix |HUP u ananusza u

PEKOMCHAAINH TI0 5 HOIYYEHHBIX JAHHBIX JaHHBIX, QOPMYJIUPOBKA 00CYKIeHHs

HanpaBIeHHOCTH (HayIHOH BBIBOJIOB I10 PE3Yy/IbTaTaM | 3KCIEPUMEHTATBHBIX

CIEIMATLHOCTH) HUP JaHHBIX; GOPMYITUPOBKA
BBIBOJIOB M PEKOMEH LM
o pesynsraram HP

IK-3
3HATD: OrcyrcTBue |@parmeHtapHble 3HaHus | HemomnHble 3HaHUA 0 CdopmupoBaHHbI€, HO CdopmupoBaHHbie U
TpeGoBaHus K KOPPEKTHOMY 3HAHUH 0 TpeOOBaHUAX K TpeGOBaHUAX K COJIepIKAIINE OTPEIEIICHHBIE |CUCTEMATHYECKUE 3HAHUS O

BBIOOPY METOJIOB 00pabOTKH
IKCIIEPUMEHTATBHBIX JTaHHBIX
H/WJIH METOZIOB YHUCIIEHHOTO
MOJICTTUPOBAHUS XUMUUECKUX
MIPOIIECCOB; COBPEMEHHBIE

KOPPEKTHOMY BBIOODY
METO0B 00pabOTKU
AKCIEPUMEHTATHHBIX
JAHHBIX W/UIU METOJIOB
YHCJIEHHOTO

KOPPEKTHOMY BBIOODY
METOJIOB 00pabOTKHU
AKCIEPUMEHTATHHBIX
JAHHBIX W/UIU METOJIOB
YHCJIEHHOT0 MOJIEIMPOBAHNUS

poOeIbl 3HAHUS O
TpeOOBaHUIX K
KOPPEKTHOMY BBIOOPY
METOI0B 00pabOTKH
HKCIEPUMEHTATBHBIX

TpeOOBAHUAX K
KOPPEKTHOMY BEIOODY
METO/I0B 00pabOTKH
AKCIIEPUMEHTAIIbHBIX
IAHHBIX U/ WA METOIOB
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HaIPaBIICHUS Pa3BUTHUS
METOZ0M 00pabOTKH
IKCIIEPUMEHTAIBHBIX JTAHHBIX
H/WJIA METOJ0B YHCJIIEHHOTO
MOJCIIMPOBAHUs B CBOEH

MOZACIINPOBAHUSA
XUMHYECKHUX MPOIIECCOB;
COBPEMEHHBIE
HAIPaBJICHHS Pa3BUTHS
METOAOM 00paboTKH

XUMHYECKHUX TPOIECCOB;
COBpPEMEHHBIC HAIPaBIICHUS
Pa3BHUTUS METOJIOM
00paboTku
IKCIIEPUMEHTAITLHBIX

JIAHHBIX U/WJIH METOIOB
YUCIICHHOTO MOJICIMPOBAHHUS
XUMHYECKHX TPOIECCOB;
COBpPEMEHHBIC HAIIPABJICHUS
Pa3BHUTUS METOJIOM

YHUCJICHHOI'O
MOJCIINPOBAHUSA
XUMHUYCCKUX IMIPOLCCCOB;
COBPCMCHHBIC HaIIpaBJICHUSA
Pa3sBUTHA MECTOIOM

npo¢ecCHOHAIBHON 00J1aCTH AKCTICPUMEHTAIbHBIX JAHHBIX W/WJIA METO/OB 00paboTKu 00paboTKHn
JAHHBIX W/WIIY METOJIOB |YHCIEHHOTO MOJEIIMPOBAHUS | SKCIIEPUMEHTAIBHBIX AKCIIEPUMEHTAIbHBIX
YHCIIEHHOTO B CBOCH MpodecCUOHANBHON | JTaHHBIX W/WIIM METOJIOB JTAHHBIX W/UITU METOJIOB
MOJICIIMPOBAHUS B CBOCH |00sIacTH YHUCJIEHHOI0 MOJEIMPOBAHHUS | YUCIIEHHOTO
npodecCuoHaIbHON B CBOEH MPO(ECCHOHAIBHON |MOJCIUPOBAHUS B CBOCH
obacTtu obmacTu npodeccuoHaTbHON
o0nactu
YMETh: OrcyrctBue |YacTMuHO OCBOCHHOE B nenom ycnemnoe, Ho HE | B nenom ycnemHoe, HO VYcenemnoe u
KoppekTHo ucnonbp3oBarh YMEHHH YMEHHE KOPPEKTHO CUCTEeMAaTUYECKOE YMEHHE  |coJlepiKalee OTAEIbHbIC CHUCTEMaTUYECKOE YMEHHE
COBPEMEHHBIE METO/IbI HCII0JIb30BATh KOPPEKTHO HCII0JIb30BaTh po0esibl yMEHUE KOPPEKTHO | KOPPEKTHO UCIOIb30BaTh
00pabOTKH IKCIIEPUMEHTAIBHBIX COBPEMEHHBIE METOJIbI  |COBPEMEHHBIE METO/IbI UCIIOJIb30BaTh COBPEMEHHBIE |COBPEMEHHbBIE METObI
JAHHBIX W/WJI COBPEMEHHBIE o0paboTku o0paboTku METO/bl 00paboTKU 00paboTKH
METO/IbI YUCIIEHHOTO AKCIIEPUMEHTAIBHBIX AKCIIEPUMEHTAIBHBIX 9KCIIEPUMEHTAIBHBIX AKCIIEPUMEHTAIbHBIX
MOJIETTUPOBAHUS CIIOKHBIX JTAHHBIX W/HITH JTAHHBIX ¥/WI COBPEMEHHBIE | TaHHBIX /WA COBPEMEHHBIE | TaHHBIX W/WIIH
XUMHUYECKUX MPOIIECCOB B CBOECH COBPEMEHHBIE METOJIbI  |METO bl YHUCIECHHOTO METO/Ibl YHUCIEHHOTO COBpPEMEHHBIE METO/IBI
npodeccnoHalbHOM 00s1acTH YHCIIEHHOTO MOJIETTUPOBAHUS CIOKHBIX  |MOJEIUPOBAHUS CIOKHBIX  |UHUCIEHHOIO
MOJIETTUPOBaHUs XUMHMUYECKHX TPOLECCOB B |XMMHYECKHX IPOLECCOB B | MOJEIUPOBAHMSI CIOKHBIX
CIIO)KHBIX XUMHUYECKHX |CBOEH Mpo(deccCuoHaNbHOM | cBOeH MPO(EeCCHOHATBHOM | XMMHUYECKUX MPOIIECCOB B
IIPOLIECCOB B CBOEH obnacTtu obnacTu cBOel MpodeccuoHaNbHOM
npodeccroHaibHOI obnactu
obsacTu
BJIAAETD: OtcyrcTBue |@parmeHTapHOe B nenom ycnemnoe, Ho He | B 1enom ycnenissle, HO Ycnennoe u
CoBpeMEeHHBIMH METOJJaMH HaBBIKOB IIPUMEHEHNE CHUCTEMATUYECKOE CoJIeprKalIe ONPEIEIICHHBIE | CHCTEMAaTHYECKOE
00pabOTKHU 3KCIIEPUMEHTAIbHBIX COBPEMEHHBIX METOJIOB |IPUMEHEHUE COBPEMEHHBIX |MPOOEIbl HABBIKU MIPUMEHEHHE HaBBIKOB
JTAHHBIX W/MIU COBPEMEHHBIMU 00paboTKH METOI0B 00pabOTKU MIPUMEHEHHSI COBPEMEHHBIX | IPUMEHEHUE COBPEMEHHBIX
METOJIaMU YHCJIEHHOTO AKCIIEPUMEHTAIbHBIX AKCIIEPUMEHTAIBbHBIX METOJI0B 00pabOTKH METOJIOB 00pabOTKH
MO/JICIIMPOBAHUS XUMHUECKUX JAHHBIX W/WITN JTAHHBIX W/WITN 9KCHEPUMEHTATBHBIX HKCHEPUMEHTATbHBIX
MPOLIECCOB; CUCTEMaTUYECKUMU COBPEMEHHBIMH COBPEMEHHBIMU METOIaMHU | TAaHHBIX W/WIIN TAaHHBIX W/

3HAHUSMU B 00J1aCTU

METOJaMM1 YU CJICHHOI'O

YUCJICHHOTO MOACIIMPOBAHU

COBPCMCHHBIMU MCTOAAMU

COBPCMCHHBIMU MCTOAAMU
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COBPEMEHHBIX METO/I0B MOZEIIMPOBAHUS XUMUYECKUX IIPOLIECCOB YUCJICHHOT'O MOJIEIUPOBAHMS | YUCIICHHOTO

00pabOTKHU IKCIIEPUMEHTAIbHBIX XUMHUYECKHUX MPOLIECCOB | MOIUMEPHU3ALINY; XUMHUYECKUX ITPOLIECCOB MOJEIIMPOBAHUS

JaHHBIX B 00J1aCTH (hU3UIECKOM MIOJIMMEPU3ALIUN; CUCTEMATUYECKUMHU MOJIMMEPU3ALIUY; XUMHUYECKUX IIPOLIECCOB

XUMUU CUCTEMaTUYECKUMHU 3HaHUSAMHU B 00JIaCTH CUCTEMaTUYECKUMHU MOJIMMEPU3ALIUN;
3HAHUSAMHU B 00J1aCTH COBPEMEHHBIX METO/I0B 3HaHUSMHU B 00JIaCTH CUCTEMATUYECKUMHU
COBPEMEHHBIX METOJIOB |00pabOTKHU COBPEMEHHBIX METO/I0B 3HAHUSAMHU B 00JIACTH
00paboTKu 9KCIIEPUMEHTAIIBHBIX 00paboTKu COBPEMEHHBIX METOIOB
JKCIEPUMEHTAIBHBIX JAaHHBIX B 00JIaCTH SKCHEPUMEHTAIBHBIX o0paboTKu
JAHHBIX B 00JIaCTH ¢bu3nvIecKoit XuMun JAHHBIX B 00JIACTH JKCIIEPUMEHTAIBHBIX
(bu3nueckoit XuMun (bu3nueckoi XumMun JTaHHBIX B 00JIaCTH

(bu3nuecKoil XuMun
IIK-4

3HATD: OrcyrctBue |®DparmeHTapHbIC Henonubie 3HaHMS 00 B nenom nonnsie, HO [TonHbie ¥ cucTeMHBIE

OCHOBHBIE ITPUEMBI 3HaAHUHN MpeicTaBIeHHs 00 OCHOBHBIX IIpHeMax coJiep>Kallye ONpe/IeICHHbIE |3HaHHsI 00 OCHOBHBIX

XUMHYECKOIO IKCIIEPUMEHTA, OCHOBHBIX IIpHEMax XUMHUYECKOTO npo0esibl 3HaHUs 00 IIpUeMax XUMHYECKOTO

METO/bl IMOJIy4EHHS BELIECTB U XUMHUYECKOTO JKCIEPUMEHTA, METOAAX OCHOBHBIX IIpHeMax JKCIEPUMEHTA, METOAAX

UCCIIETIOBAHMS UX (PHU3HKO- JKCIIEPUMEHTA, METOAAX |IIOJyYEHHS BEIECTB U XUMHUYECKOTO ITOJIy4EHUS BELIECTB U

XUMHUYECKUX CBOMCTB MOJIy4YEHUS BEUIECTB U |UCCIIEZIOBAHUS UX (U3UKO-  |IKCHEPUMEHTa, METOAax UCCIEeIOBaHUS UX (PU3HKO-
HCCIIEA0BAHUS UX XUMHUYECKHUX CBOMCTB IIOJIY4EHHS BELIECTB U XUMHUYECKHUX CBOMCTB
(U3UKO-XMMHYECKHX UCCIIeIOBaHUS UX (PUZUKO-
CBOWCTB XMMHYECKHX CBOMCTB

YMEThb: OrcyrctBue |YactuuHo B nenom ycnemnsie, Ho He | B nenom ycnemsoe, HO YcenemHoe u

OCYULIECTBJIATH UCCIIETOBAHUS YMEHUI c(hOopMUPOBaHHbIE CUCTEMAaTHYECKOE YMEHHE 00 |coJieprKalliee ONpeIeIeHHbIE |CUCTEMaTHUYECKOe

XUMHUYECKHUX U (PU3HKO- yMeHus 00 OCYLIECTBICHUU npoOenbl yMeHue 00 HCIIOJIb30BaHNUE HABBIKOB

XUMHUYECKHX IIPOLIECCOB OCYULIECTBICHUHU XUMHUYECKUX U PU3UKO- OCYLIECTBIICHUHU OCYLIECTBJICHUS
XUMHUYECKHUX U PU3UKO- |XHUMHUYECKUX MPOIIECCOB XUMHUYECKHX U (pU3HKO- XUMHUYECKHUX U (pr3HKO-
XUMHUYECKHUX IIPOLIECCOB XUMHUYECKHUX IIPOLIECCOB XUMHUYECKHUX IIPOLIECCOB

BJIAAETD: OtcyrcTBue |@parmeHTrapHoe B nenom ycnemnoe, Ho He | B nenom ycneniHoe, HO Ycnennoe u

HaBbikamu pazpaboTku HaBBIKOB IIPUMEHEHHE HAaBBIKOB  |CHUCTEMAaTUYECKOe COJZIepaKalllee ONPEACIICHHBIE |CUCTEMAaTUYECKOE

(GbyH1aMEHTaJIbHBIX OCHOB pa3paboTKu IIPUMEHEHNE HAaBBIKOB poOGeIbl MPUMEHEHUE IIPUMEHEHNE HAaBBIKOB

TEXHOJIOTMYECKUX IPOLECCOB (byHIaMEeHTaIbHBIX pa3paboTku HAaBBIKOB pa3pabOTKH pa3paboTku

MTOJIyYEHUSI MaTEPUAIIOB OCHOB TEXHOJIOTHYECKUX |(pyHIaMEHTATbHBIX OCHOB (yH1aMEHTaIbHBIX OCHOB | (pyHIaMEHTaJbHBIX OCHOB
IIPOLIECCOB IOJYYEHUsI  |TEXHOJIOIMYECKUX TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX

MaTepuasoB

MIPOIIECCOB MOTYUEHUS

MTPOIIECCOB MOTYUCHUS

HPOLIECCOB MOIYICHHS
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| | | MaTepuanon | MaTepuanos | MaTepuanos

IIK-5
3HATD: OrcyrcTBue |@parmMeHTapHbIE Henonnele npencrasnenus o | ChopMupoBaHHbIE, HO CdhopmupoBaHHbIe
XUMHYECKHE, PU3NUECKUE U 3HaHU IIPEJCTABICHUS O XUMHUYECKHX, (PU3MUECKUX U |COAEpIKaIHe ONPEIeJIEHHbIE | CHCTEMHBIE ITPEICTABICHUS
TEXHUYECKUE aCIIEKThI XUMHUYECKHUX, TEXHUUYECKUX ACIIEKTaX poOEeTIbl MPEACTABICHUSA O |0 XUMHUYECKUX,
XUMHUYECKHUX MPOMBIIUIEHHBIX (bu3nyeckux u XUMHUYECKUX XUMHUYECKHX, PU3NUECKUX U |(PU3HYECKUX U
IIPOLIECCOB; OCHOBHbBIE TEXHUUYECKUX ACIEKTAaX |IPOMBILUIEHHBIX [IPOLIECCOB; | TEXHUYECKUX aCIEKTax TEXHUYECKUX acleKTax
TpeOOBaHUs MPaBUII XUMHUYECKUX OCHOBHbIE TpeOOBaHUS XUMHUYECKUX XUMUYECKHUX
6e30macHOCTH IpU paboTe ¢ IIPOMBIIITIEHHBIX MpaBUJI 0€30MACHOCTH MPH | IPOMBIIUIEHHBIX IPOLIECCOB; | IPOMBIIUIEHHBIX
000pyZI0BaHUEM Pa3IUYHbIX IIPOLIECCOB; OCHOBHBIE  |paboTe ¢ 000pyI0BaHUEM OCHOBHBbIE TpeOOBaHUS IIPOLIECCOB; OCHOBHBIE
KJIACCOB CJIOKHOCTHU U TpeOOBaHUS MPaBUIT Pa3IMYHbIX KJIACCOB npaBuiI OE30MaCHOCTH MPH | TPEOOBAHMSI TPABHIT
OIACHOCTH; LIEJIM U 3a/1a41 0€30I1aCHOCTH U CJIO’KHOCTH M OIIACHOCTH; pabote ¢ 006opynoBaHHEM 6e3omacHOCTH Ipu paboTte ¢
Hay4YHBIX UCCIIEJOBAHUM 110 pabote ¢ LEJIM U 33J]a41 HAyYHBIX Pa3IMYHbIX KJIACCOB 00opya0BaHUEM
HaNpaBJICHUIO JAEATEIbHOCTH, o0opy0BaHHEM HCCIIeIOBAaHUH 110 CJIO’)KHOCTHU M OIIACHOCTH; pas3IUYHbIX KJIACCOB
0a30BbIe IPUHIUITBI K METOBI Pa3IUYHbIX KJIACCOB HaIPaBJICHUIO LEJIU U 33]]a4l HAyYHBIX CJIO)KHOCTH M OIIaCHOCTH;
UX OpraHu3aluu; TpeOOBaHUS K CJIO’)KHOCTH U NesITebHOCTH, 0a30BbIE UCCIIeI0BaHUH 110 LIeJIN U 3a]1a41 Hay4YHBIX
IIPE/ICTAaBICHUIO OTYETHBIX OIIACHOCTH; LIEJU U MIPUHLIMIIBI U METO/IBI UX HaIpPaBJICHUIO UCCIIEIOBaHU 110
MaTepHaioB; OCHOBHBIE METO/IbI 3aJjauu Hay4HBIX OpraHu3alyu; TpeOOBaHUS K |IEATEIbHOCTH, Oa30BbIe HalpaBJICHUIO
00pabOTKU IKCTIEPUMEHTATEHBIX UCCIIEIOBaHUM 110 MIPE/ICTABICHUIO OTYETHBIX  |[IPUHLIMIIBI M METO/BI UX NesITeIbHOCTH, Oa30BbIE
JAHHBIX HaIpaBJICHUIO MaTepHaoB; OCHOBHbIE OpraHu3aluu; TpeOOBaHUA K |[IPUHIUIBI K METOJbI UX
NesITeNIbHOCTH, 0a30BbIe |METO/bI 00pabOTKU MIPE/ICTAaBICHHUIO OTYETHBIX |OpraHu3aluu; TpeOOBaHUS
MIPUHLIMIIBI M1 METOMBI UX |IKCHEPUMEHTAIbHBIX MaTepUaIoB; OCHOBHbIE K IIPEICTABICHUIO
OpraHu3alyy; JTAaHHBIX ) METO/]Ibl 00pabOoTKH OTUYETHBIX MATEPUAJIOB;
TpeOOBaHUS K 9KCIIEPUMEHTAIBHBIX OCHOBHBIE METO/IbI
MIPEACTABICHUIO JTAaHHBIX ) o0paboTku
OTUYETHBIX MATEPHAJIOB; AKCIEPUMEHTAIIbHBIX
OCHOBHBIE METO/IbI JTAHHBIX )
o0paboTku
AKCIIEPUMEHTAIIbHBIX
JTAHHBIX )
YMETh: OtrcyrctBue |HacTUUHO OCBOCHHOE B nenom ycnemnoe, Ho HE | B nenom ycneniHoe, HO YcnenrHoe (moixHOE) U
Hcnonb30BaTh HOBOE CIOKHOE | YMEHUI YMEHHE UCIIOJIB30BAaTh  |CUCTEMATUYECKOE YMEHHE  |COJEpIKallee ONPEAECICHHBIE |CHCTEMHOE YMEHHE
TEXHOJIOTHYECKOE (B TOM YHCIIe HOBOE CJI0XKHOE HCIOJIb30BaTh HOBOE poOeIbl yMeHue HCIOJIb30BaTh HOBOE
— HAHOTEXHOJIOTMYECKOE) TEXHOJIOTUYECKOE (B TOM |CIIO’)KHOE TEXHOJIOTHUECKOE | MCIOIb30BaTh HOBOE CJI0)KHOE TEXHOJIOTHUECKOE

23




o0opynoBaHUE 7Sl TIOTYYCHUS
MEPCIEKTUBHBIX MaTePUAIIOB (B
TOM YHCJIE — HAHOMATEPHUAJIOB)
Pa3IMYHOrO (PYHKIIMOHATHHOTO
Ha3zHa4YCHUs, UCIIOJIb30BaTh
COBPEMEHHOE COBPEMCHHBIC
¢duznvecKne MOJIeNH, a TaKkKe
pe3yabTaThl QyHIAMEHTATBHBIX
Y NPUKJIAJAHBIX UCCIIEIOBAHUI
ISt pa3pabOTKH HOBBIX METOIUK
aTTecTaluyu CTPYKTYpPBI U
CBOWCTB MEPCIIEKTUBHBIX
MaTEepHaJIOB PA3IMIHOTO
(GYHKIIMOHATLHOTO HA3HAYCHHUSI.

qucie —
HAHOTEXHOJIOTHYECKOE)
obopymoBaHue st
MOJTyYCHUS
MEePCIIEKTUBHBIX
MarepuaioB (B TOM
qucie —
HaHOMAaTEPHAJIOB)
Pa3IUYHOTO

(b YHKIIMOHATILHOTO
Ha3HAYCHUS;
UCIIOJIb30BATh
COBPEMEHHOE
COBpPEMECHHBIC
¢busnveckne MoJenu, a
TaKXe Pe3y/IbTaThI
(byHIaMEHTAIBHBIX U
MIPUKJIAHBIX

(B TOM umncne —
HAaHOTEXHOJOTUYECKOE)
obopymoBaHue st
MOJIy4EHUS IEPCTIEKTUBHBIX
MaTepUajoB (B TOM YUCIIE —
HaHOMaTEPHAJIOB)
pa3IUYHOTO

(b YHKIIMOHATILHOTO
Ha3HAYEHUS; UCIIOJIb30BATh
COBPEMEHHOE COBPEMEHHBIE
¢busnveckue Mojenu, a
TaK)Ke pe3ysIbTaThl
(byHIaMEHTAIBHBIX U
MIPUKJIAIHBIX UCCIICIOBAHHM
TS pa3pabOTKH HOBBIX
METOJIUK aTTeCTaIlH
CTPYKTYPBI X CBOWCTB
MEePCIIEKTUBHBIX MaTEPUAIIOB

CJIO’KHOE TEXHOJIOTHYECKOE
(B TOM UmnCIEe —
HaHOTEXHOJOTUYECKOE)
00opyI0BaHUE IS
MOJIY9CHUS TIEPCTIEKTHBHBIX
MaTepuasoB (B TOM YHUCIIE —
HaHOMAaTEpPHaJIOB)
pa3IMIHOrO
(yHKIIMOHATIBHOTO
Ha3HAYCHMUS; UCIIOJIB30BATh
COBPEMEHHOE COBPEMEHHBIE
¢busnveckue MoJeIu, a
TaKXe Pe3yIbTaThl
(GyHIaMEHTAJIbHBIX U
NPUKJIAJHBIX UCCIIEJOBAHUI
VIS pa3pabOTKU HOBBIX
METO/IMK aTTeCTaIH
CTPYKTYPBI U CBOWCTB

(B TOM ymCHE —
HAHOTEXHOJIOTUYECKOE)
obopymoBaHue st
MOJIYYEHUS IEPCIIEKTUBHBIX
MaTepUajoB (B TOM YHUCIIE —
HAaHOMAaTEPHAJIOB)
Pa3IUYHOTO
(hYHKIIMOHATTLHOTO
Ha3HAYEHUS; UCIIOJIb30BATh
COBPEMEHHOE
COBpEMEHHBIE (PU3NUECKHE
MOJIETIH, a TAaK¥kKe
pe3yIbTaThI
(byHIaMeHTAbHBIX U
MIPUKIIATHBIX
UCCJICTOBAHUM JIsI
pa3pabOTKX HOBBIX
METOJIUK aTTECTAIlNH

UCCIIEIOBaHUN JJIs Pa3IM4HOTO NEPCIIEKTUBHBIX MATEPHAJIOB | CTPYKTYpPBI U CBOWCTB
pa3pabOTKK HOBBIX (YHKIIMOHAIIBHOT'O pas3InYHOro HEePCHEKTUBHBIX
METOJIUK aTTeCTAllUU Ha3HAYECHUS. (YHKIIMOHAJILHOTO MaTepHalioB Pa3InNYHOIO
CTPYKTYpBI U CBOICTB Ha3HA4YCHMUS. (GYHKIIMOHATIBHOTO
MEPCIIEKTUBHBIX Ha3HaYCHUSI.
MaTEpHAJIOB Pa3IN4YHOTO
(YHKIIMOHAJIBHOTO
Ha3HAYECHMUS.
BJIAAETD: OtcyrcTBue |@parmeHTapHoe B nenom ycnemnoe, Ho He | B nenom ycneniHoe, HO [Tonnoe n
HaBbikaMu pabOThI CO CIIOKHBIM | HABBIKOB IIPUMEHEHHUE HABBIKOB | CUCTEMATUYECKOE CoJIepaKallee ONPENETICHHBIE |CUCTEMaTHYECKOE
UCCIIEI0BATEIbCKUM, paboThI CO CIOKHBIM MIPUMEHEHHNE HAaBbIKOB MPOOEIIbI UCTIOIb30BaHHE MIPUMEHEHNE HAaBbIKOB
KOHTPOJIbHO-U3MEPUTEIbHBIM U HCCIIEI0BATENbCKUM, paboThI CO CIOKHBIM HaBBIKOB Pa0OTHI CO paboThI CO CIOKHBIM
TEXHOJIOTUYECKUM KOHTPOJIbHO- HCCIIEIOBATENbCKUM, CJIO’KHBIM UCCIIEI0BATEIbCKUM,
00opyZ0BaHUEM (B TOM YHUCIIE — U3MEPUTENIBHBIM U KOHTPOJIBHO- HCCIIEI0BATENbCKUM, KOHTPOJIBHO-
HAaHOTEXHOJIOTUYECKUM TE€XHOJIOTHYECKUM WU3MEPUTENbHBIM U KOHTPOJIBbHO- W3MEPUTENIbHBIM U
000py10BaHHE MHPOBOTO 000py/JI0BaHUEM (B TOM | TEXHOJIOTUYECKUM U3MEPUTENIBHBIM U TE€XHOJIOTHYECKUM
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YPOBHS). YUCIIE — 00opy0BaHUEM (B TOM TEXHOJIOTHYECKUM o0opyaoBaHUEM (B TOM
HAHOTEXHOJIOTUYECKUM  |4UCIIE — 00opyj0BaHUEM (B TOM qucie —
obopynoBaHue HAaHOTEXHOJOTHYECKUM 4HCIIe — HAaHOTEXHOJOTUYECKUM
MHUPOBOTO YPOBHS). 000pyZI0BaHUE MUPOBOTO HaHOTEXHOJOTMYECKUM 000pyZI0BaHNE MUPOBOTO

YPOBHS1). 000pyZI0BaHUE MUPOBOTO YPOBHS).
YPOBHSI).
BJIAAETD: OtcyrcTBue |@parmeHTapHOE B nenom ycnemsoe, Ho He | B nenom ycrnensoe, HO [Tonnoe n
HaBbIKaMU pa3pabOTKH U HaBBIKOB IIPUMEHEHHE HaBBIKOB  |CHCTEMAaTHYECKOe coJiepaKalliee ONpeIelIeHHbIE |CUCTeMaTHYECKOoe

Bepu(UKaLIUU HOBBIX METOJIUK
aTTecTalluu CTPYKTYpHI U
CBOMCTB KOHCTPYKLIMOHHBIX U
MHOTO() yHKIIHOHAJIBHBIX
MaTepuasoB (B TOM YUCIIE —
HaHOMAaTepHaJoB)

pa3paboTku u
BepHu(UKaIUU HOBBIX
METOAMK aTTECTALIUN
CTPYKTYPBI U CBOWCTB
KOHCTPYKIIMOHHBIX H
MHOTO()YHKITHOHATbHBIX
MaTepuasos (B TOM
qucie —
HaHOMAaTEPHAJIOB)

MPUMEHEHHE HaBBIKOB
pa3paboTKu ¥ BepudUKAITUN
HOBBIX METOJIMK aTTECTAllUU
CTPYKTYpBI U CBOHCTB
KOHCTPYKIIMOHHBIX U
MHOTO( YHKITHOHATBHBIX
MaTepuasoB (B TOM YUCIIE —
HaHOMAaTepPHAaJIOB)

MPOOEITBI HCTIOTH30BAHKE
HaBBIKOB pa3pabOTKH U
BepU(PHUKAIIUNA HOBBIX
METOJIUK aTTeCTaI[H
CTPYKTYPBI U CBOWCTB
KOHCTPYKIIMOHHBIX U
MHOTO(YHKITHOHATBHBIX
MaTepHuasoB (B TOM YHUCIIE —
HAaHOMATEPHAJIOB)

MIPUMECHEHHUE HABBIKOB
pa3paboTKu 1
BepUPUKALUN HOBBIX
METOJIUK aTTECTAINH
CTPYKTYpPBI U CBOMCTB
KOHCTPYKLUOHHBIX U
MHOTO(YHKITHOHATHHBIX
MaTepuasoB (B TOM YHUCIIE —
HaHOMAaTEPHAJIOB)
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