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ITIporpaMmma BeTynHTeNLHBIX HCNBITAHUIT B MATHCTPATYPY COCTABJIEHA ABTOPAMHE:

Ne | ®HUO Yuenasn HomxHOCTh Kadenpa / nenaprament
n/n CTeNeHb,
yueHoe 3BaHHe

1 Bysuoga E.C. K.X.H., IOIEHT | JOIEHT Kademnpa ananuruueckoit
XUMHUH U XUMHHU OKPYKAIOLIEH
cpeasl MEHUM

2 ['yceBa A.O. K.X.H., JOLEHT | JOLEHT Kadenpa ¢puzugeckoit u
HEOPTraHWYeCcKOoH XUMHU
NEHuM

3 3yes A.IO. I.X.H., IOLEHT | npodeccop Kadenpa duznueckoit u
HEOPraHWYeCKOH XUMHUH
NEHuM

4. | O6eimenHos JIJI. | K.X.H. JIOLIEHT Kadenpa opranuyeckoit
XUMUHU U
BBICOKOMOJIEKYJISIPHBIX
coenunenui MEHuM

5 Tepsusn T.B. K.X.H., IOLEHT | JOLEHT Kadenpa opranunyeckoit
XMMHUHU U
BBICOKOMOJIEKYJISIPHBIX
coequnenut MEHuM

6 Yepemnanos B.A. I.X.H., saBenyroumid | Kadenpa gpusnueckoi u

npodeccop kadeapoi HEOPTraHUYeCKOH XUMHH

NEHuM

IIporpamma yTBep:KIeHa:

YyebHO-MeTOAHYECKHM COBETOM I/IHCTHTyTa €CTECTBCHHBIX HAYK H MaTEMATHKH

[Ipotokom Ne 3 ot 22.03.2024 1. - ///
[Ipencenarens YMC UEHuM //, /// E.C. bysHoBa
s //
&/
U.o. mupextopa MEHEM /// /;A‘“t,::\ C.A. 3umHHIIKAL
AHHOTAIIUA:

[TporpaMMa cocTaBjieHa B COOTBETCTBHM C TpeOoBaHUAMH CaMOCTOSTENBHBEIX y4eOHBIX
00pa30BaTeNbHBIX CTAHIAPTOB, IPEIbSBISIEMbIMU K IOATOTOBKE IIOCTYIIAIOIIUX B MATUCTPATYPY 11O
manpasieHusm 04.04.01 Xumus u 04.04.02 Xumus, puszuka 1 MEXaHUKA MATEPHAIIOB.

DK3aMeH SBIISETCS TPEXKOMIIOHEHTHEIM, TPOBOJUTCS B TECTOBOM (hOpME B COOTBETCTBUH C
tpeboBanusivu [Ipukaza pexktopa Yp®Y Ne273/03 ot 15.03.2024 1. «O BCTYNHMTENBHBIX
UCIBITAHUSX IO MPOTPaMMaM MarucTpaTypb».

Ileab BCTYNHTEIBHBIX HCNBITAHUNA — 00€CIICUNTH JIUIAM, [IPETEHIYIOIIHM Ha IIOCTYIIJIEHHE
B Yp®VY mis ocBoeHHs 00pa3oBaTebHOM INIpOrpaMMBlI MarHCTPaTyphl, PaBHEIE YCJIOBHS, BHE
3aBHCHMOCTH OT MPEIBITYIIEro JOKYMEHTa O BhICIIEM 00pa30BaHUU.

3agaya BCTYNHTEJbHBIX HCNBITAHUNA COCTOUT B TOM, UTOOBI BBISIBUTH HAIMYUE TOTOBHOCTH
[OCTYTAOIIEro K OOyUYEeHHIO B MarucTparype B HacTH CHOPMHPOBAHHOCTH HHGPOPMAIMOHHO-
KOMMYHUKATUBHOM KOMIIETEHIIMHM He HUXe 0a30BOTO YPOBHS U 3HAHHS OCHOBHOIO COJEP)KaHHUS
POGUIBHBIX TUACITUATLIIIH.



COJIEP)KAHUE BCTYIUTEJBbHBIX HCIIBITAHUA B MATUCTPATYPY 110

HAIIPABJIEHUSIM ITOJAI'OTOBKH
04.04.01 Xumusna

04.04.02 Xumus, puszuka 1 MEXaHUKA MaTepPHAJIOB

1. CTpykTypa coaep:kaHHus BCTYNUTEIbHOI0 HCIILITAHUS BKJIOYAeT 3 pa3jeia
Paznen ®opmMma, baer
BpeMsi

1. | BeisiBnenue ypoBHsS chopmupoBaHHOCTH KoMMyHuKatuBHOUM | Kommbrorep | 0 - 20

KOMIIETCHIIMM Ha PYCCKOM si3bIke. JlJisi peleHus mpenjararoTcs | Hoe
3a1aHusl 0a30BOro0 YpoBHsI cjao:xkHOCTH (ypoBeHb Threshold mo | TectupoBan
mkane Cosera EBpomnsl). ba3oBblil ypoBeHb o0OecrieuuBaeT | ue
BIIQJICHUE SI3BIKOM  JUIsl  PElIeHUs MHUHHUMajdbHOro 4ucia | 30 MUHYT
KOMMYHUKATUBHBIX 3aja4, JOCTAaTOYHBIX JUIsI OrPAaHUYEHHOTO
npodeccnoHanbHOTo OOIIEHUS B CTAHAAPTHBIX CUTYAIIHSIX.
Tun 3axanuii: OTBETH Ha BONPOCHI K HAYYHOMY TEKCTY (OTBETHI B
BHJIE  CIIOB//CIIOBOCOYCTAHWHN  //MpemiokeHuidc  //  gucen
mpeajaraeTcsi CKOMUPOBAaTh M3 HAYYHOro TeKcTa oO0beMoMm 2-3
cTpaHullpl A-4).

2. | llomuoucuuIuiMHApHBIA TecT s oueHku cdopmupoBanHoctd | Kommerorep | 0 - 30
obuienpodeccuoHaTbHBIX KOMIIETCHIIUA 1o 0a30BBIM | HOE 0aioB
JTUCIUILTAHAM TECTUPOBAH
Ot 10 mo 20 3amanuii Ha 3HaHUE/y3HABAaHUE BAKHEUITUX TIOHATUH, | He
3aKOHOB, KOHIICTIIIMM, COMEp)KAIUXCA B 0a30BBIX TUCHUILINHAX, | 30 MUHYT
pelieHre CTaHAapTHBIX 3a4ad (MareMaTuka, (¢u3uka, oomas
XUMHUS).

Tun 3aganmii: 3agaHuss Cc BBIOOPOM OTBETa, 3aJaHUS Ha
YCTaHOBJICHHUE COOTBETCTBUS, 3aJ]laHUs Ha BHECECHUE MPABUIHLHOTO
OTBETa C KJIaBHATYPbI

3. | HomumuctumuuHapHbd TecT s orneHkn chopmupoBanHoct | Kommsiotep | 0 - 50
npodeccroHaNTbHBIX KOMIETSHIIHIA HOE
Ho 50 3amanuii Ha 3HaHWE (YHIAMEHTAIBHBIX MOHATHM, 3aKOHOB, | TECTUPOBAH
KOHIIEMIUH, pellieHrne CTaHJapTHBIX 33]1a4 B 00JIaCTH XUMUH. ue
Tun 3aganmii: 3agaHus ¢  BbBIOOpOM OTBeTa, 3agaHus Ha | 60 MUHYT
YCTaHOBJICHHE COOTBETCTBUS, 3aJJaHNsI HA BHECEHUE MPABUILHOTO
OTBETA C KJIABUATYPHI
MaxkcumMaJibHbI HTOTOBBIH a1 100

2. COJIEPKXAHHUE TECTUPOBAHMS, BbISIBJIAIOLIIETO HaJIM4ue pa3BuTOI

ROMMyHHKaTHBHOﬁ KOMIICTCHIMHA HA PYCCKOM fI3bIKE

[TpounTaiite Boiepkku u3 cratbu O.0. CMonuHOo# "CriocoOb! MOBBIIIEHNS YKOYCTOHYNBOCTH
ypOaHU3UPOBAHHBIX TEPPUTOPUI" U BHIMOIHUTE 3a/IaHUS

Cnoco0bl MOBBIIEHHUS IKOYCTOHYUBOCTH YPOAHU3UPOBAHHBIX TEPPUTOPHH
0.0. CmounHa

Annomauyus. (A) B craThe mpeasiosKeHbI Ba CIIOCO0a MOBBIMICHUS! YKOYCTOWYHMBOCTH TOPOJICKIX
tepputopuii. (B) IlepBwiii cmoco0: co3ganme HambOonee OJIATOMPUITHBIX YCIOBHH ISt
MPOM3pACTaHMsl JJIEMEHTOB O3€JICHEHHs, BTOPOW — UCIOJIb30BAaHUE OMOHUYECKUX MAJIBIX
APXUTEKTYPHBIX (HOpM (KM/MIIK IJIEMEHTOB TOPOJICKOW cpeibl) — 0OBEKTOB apOOPCKYJIBITYPHl HA

3



tepputopun 3actpoiiku. (B) IlepBblii cmoco06 HameneH Ha TpaMOTHOE TPOEKTHPOBAHHE
JEHAPOJIOTUYECKOr0 IUIAHA 3€MEJIBHOIO YYacTKa, IO3TalHOE COCTABJICHHE KOTOPOIO JOJIKHO
IIPOU3BOJUTECSA C YYETOM CIEAYIOIIMX AaCIEKTOB: 3KOJIOIMYECKOro I1aclopTa, ajulelonaThH,
(bUTONATONOIUU JPEBECHBIX PACTEHUH, CBOIHOTO IJIJaHA MHKEHEPHBIX CETEM, CXEMbl BEPTUKAIBHOM
IUTAHUPOBKU TEPPUTOPHIA, TJIAHUPOBOYHOM CTPYKTYpbl U (DYHKIIMOHAIBHOW OpTraHU3aINH
tepputopun  3actpodku. (I') OcCHOBHBIE TIOJIOKEHHUS TEPBOrO  CHoco0a  IMOBBIINICHHS
JKOYCTOMYMBOCTH  TEPPUTOPUM  BOLLIM B HAYYHO-NIPAKTUYECKHME  PEKOMEHAALMHU.

Knrwouesvie cnoea: >KOyCTOMYMBOCTH, O3EJICHEHHE, APEBECHBIE PACTCHHUsA, apOOPCKYJIBNTYpA,
9KOJIOTMYECKUN ACOPT, ajJIeIONaTHsl.

1. B ycnoBusix Bce Bo3pacrarouieid ypOaHU3aiuu U MHIYCTPUAIN3aLUU BOZHUKAET He00X0AUMOCTh
COXPAaHEHHUs, MOJAEpPKAHUSI W OXpPaHbl MPHUPOAHBIX JAHAMIA(TOB, 3€JIEHBIX MAaCCUBOB M
PEKpEallMOHHBIX 30H. B CBfA3M € COBPEMEHHBIMM TEHICHLUSAMHU CTPAaTErMUECKOE Ppa3BUTHE
TEPPUTOPUNA U IIOCEJICHMM  IUIAHMPYETCS  IPOBOJUTH B  PaKypce IKOYCTOWYMBOCTH.
«OKOYCTOMUMBOCTE» - 3TO MOBBIIIEHUE COLUMOTEXHO3(D(PEKTUBHOCTU PECypCOINOIb30BaHUS MPU
9KCIUTyaTaluu ypOaHU3UPOBAHHBIX TEPPUTOPUM. DKOYCTOMUMBBIN aHAIU3 TEPPUTOPHUH, B pa3pese
HaIOJHEHUS! aHTPOIIOT€HHOIo JIaHAmadTa 3JeMEHTaMH <OKUBOI» Cpelibl, BBISBIISAET HECKOJIBKO
BBIPQ)KCHHBIX BEKTOPOB I'YMaHU3AalMOHHOW OpPraHU3alMM TOPOACKOrO IIPOCTPAHCTBA, TAKUX KaK
coxpaHeHue (Gopsl U payHbI; OXpaHa IPUPOJHOI0 KOMILIEKCa Pl caMoil Ipupobl; o0ecrieueHue
9KOJIOTMYECKU 0€30IacHOr0 pa3BUTHUS OOIIECTBA OTHOCUTEIIFHO OKPYXKAIOIIEH MPUPOTHOIT Cpeibl

[1].

2. Jlna co3maHusl SKOJOTUYECKOW YCTOMYMBOCTU CPEbl KU3HENEATCIHOCTH YEJIOBEKa KpaiiHe
BaYKHO PACCMOTPETh CMOCOOBI y4eTa HHTEPECOB IPYTHX >KUBBIX BHJIOB M BCEH IIAHETHI B IIETIOM.
Peub wuzmer o HEIONMYCTHUMOCTH JKECTOKOM JKCIUTyaTallMd 3€MJIM, YHUYTOXEHUH JIECOB,
YHUUYTOKEHUU MECT OOWTaHMsI KUBOTHBIX, PA3BUTUM DKOHOMHUKA M TPOMBIIIICHHOCTH,
M3MEHSIOIEeH KiauMar IulaHeThl. Llenbio Hamero ucciefoBaHUs SBISETCS U3y4YEHHE CIIOCOOOB
03€JICHEHUSI TOPOJICKUX TEPPUTOPHIL AJisl pa3pabOTKU PEeKOMEHIAINI M0 YCTPOMCTBY YCTONYHMBOM,
37I0pOBOM U COLIMAIBHO OPUEHTUPOBAHHOM CPEbI MOJHOLEHHOM )KU3HH YEJIOBEKA B TOPO/JIE.

3. IlepBoIit crtOCOO MOBBINMIEHUS] YKOYCTOMUYUBOCTH TEPPUTOPUHU 3aCTPONKU — CO3JAaHUE Hanbosee
ONaronpusITHBIX YCIIOBUM JUTSt Mpou3pacTaHus JJIEMEHTOB O3EJICHEHHUS.
[Ipn mpoekTHpoBaHMM pPaA3IUYHBIX CIOCOOOB O3€JIEHEHUs YNUIl (psAaoBasl IpyNIoBas IOCAIKa;
3€JICHbIE OCTPOBKHU PETYJIMPOBAHUS ABUKEHUS TPAHCIOPTAa W MENIEXO/]0B; MaTUCaAHUKU, aJlJIEH,
CKBEpHl, «KapMaHHbIE MapKW»; 3€JIEHble pa3JAelUTEeNbHbIE I0JO0CHI; 3€JIEHble TEeXHUYECKHe
KOPHJIOPHI) HY)KHO YYUTHIBATH YKOJIOTHUECKUN MACTIOPT, (PUTOMATOIOTHIO U AJUIEIONATHIO KasKI0TO
3aMpOEKTUPOBAHHOTO 3JIEMEHTA O3€JIEHEHHS! Ha JACHJIPOJIOTHYECKOM IIJIaHEe 3€MENIbHOI0 Y4acTKa.
3.1. Dxonoruueckuii macnopT pacTeHU BKIIIOYAET B ceOs TaHHBIE O TEMIaxX pocTa, TpeOOBaHUH K
MOYBE, BIAXKHOCTU M MHCOJISILIUU TEPPUTOPUHU, & TAKKE COJIEPIKUT CBEACHUS O Ira30yCTOMYMBOCTU
pacTeHui u ap.

...Ilocne mnpoBeaeHHs] aHanM3a HMHKEHEPHBIX HU3BICKAHUN HEOOXOJAMMO M3 CYIIECTBYIOIIETO
aCCOPTUMEHTA JIPEBECHBIX PACTeHUH peruoHoB Poccun nogodpath Te BUbI, Y KOTOPBIX TPEOOBaHUS
K MECTy MpOu3pacTaHusi MPUOJMKEHHO COBIAJAIOT C TPaJoCTPOUTENbHBIMU OCOOEHHOCTSIMHU
TEPPUTOPUU 3aCTPOIKH.

3.2. ®uTonaToyIOTHs IPEBECHBIX PACTEHHUU TOIPOOHO PACCMOTPEHA JOKTOPOM OHMOIOTHYECKUX
Hayk, npodeccopom M.M. MunkeBuuem. PekomeHnayeTcst B cirydae oOHapyKeHUs 3a00JIeBaHUs Y
JPEBECHBIX W/UIIM KYCTAPHUKOBBIX MOPOJ CBOEBPEMEHHO MTPOU3BOIUTH UX JIEUEHUE, TOCPEICTBOM
BBE/ICHUS JIEKAPCTBEHHBIX MPENApaTOB Yepe3 KOPHU, HAJA3EMHbIE OpPraHbl WJIM UHBEKLIHUUA B CTBOJL.
Jlis TOBBIIIEHUS] YCTOMYMBOCTH JIPEBECHBIX PACTEHUH K TPUOHBIM OO0JIE3HSIM HE00XO0IUMO
HCIOJIb30BaTh OMOJOTHYECKH aKTHBHBIC BEIIECTBA — MOJJKOPMKY APEBECHBIX pacTeHuid [4].

3.3. «AlenonaTuyeckoe B3aUMOJICHCTBUE PACTEHHI OPYr Ha JApyra MOKHO MOAPa3/eIUTh HA
xumudeckoe n ¢usndeckoe. [lox ¢uszmueckuM B3aUMOICHCTBHEM IOIPAa3yMEBACTCA CO3JAaHHE
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OTIpeACNICHHOTO0 MUKPOKJIMMATa, KOT1a 60JIee BEICOKHE PACTCHHS CO3J]AI0T YACTUYHOE 3aTCHEHHE U
MOBBILICHHYIO BIAYKHOCTD AJI PACTEHUN HMXKHETO spyca. XMMHUECKOe B3aUMOCHCTBHE CBOAUTCS
K TOMY, YTO HaJ[36MHbIC€ YacCTH PACTEHUU MOTYT BBLICIATH Maxydue BEIECTBA, OTIIYTHBAIOIINE
BpEAUTENICH, a KOPHEBbIE CUCTEMBI BBIIETISIOT pa3InuHble OPraHnYecKue BEUIeCTBa, CPEAN KOTOPHIX
€CTh BHUTAMHHBI, caxapa, OPraHUYeCKUE KHUCIOThI, (EPMEHTHI, TOPMOHBI, (EHOJIHHBIC
coeAuHEeHus. .. » [S].

4. Ha sTare miiaHupOBKY TEPPUTOPHUHU CIIETYET U3YUUTh CBOAHBIN IJIaH MHXKEHEPHBIX CETEH, CXeMy
BEPTUKAJIBHON 3aCTPOHKM W (PYHKIMOHAIBHYIO OpPTraHU3aLUI0 TEPPUTOpPUU 3acTpoiku. llpm
MocaJIKe JepeBbEB B 30HAX JACUCTBUSA TEIIOTPACC PEKOMEHIYETCS YUUTHIBATh (PAKTOP MPOTrpeBaHUs
MOYBBI B 00€ CTOPOHBI OT OCH TEIIOTPacchl. [lJiss 30HBI MHTEHCHUBHOTO MPOTPEBAaHUS — 70 2 M,
cpennero — 2-6, cmaboro — 6-10 M moTpeOyroTCsl pa3HbIe pElIeHUs O BBIOOpPE pacTeHHM. Y
TEIUIOTpAcC HE PEKOMEHAYETCS pa3MeIlaTh JIHITY, KJIEH, CHPEHb, )KUMOJIOCTh — OJIHKe 2 M; TOIIOJIb,
OOSIPBILIHUK, KU3UIBHUK, JIEPEH, JTUCTBEHHUILY, Oepesy — onmxe 3-4 m [7]. Kpome Toro, BOIM3H
AJIEMEHTOB 03€JE€HEHUsI HEOOXOMMO BBIIOJIHATH OIPaXAAl0Ily0 KOHCTPYKIIMIO UM BbICAKUBATh
JPEeBECHbIE pACTeHHs] Ha MOMIMOPHBIX CTEHKaX (A1 3alUThl OT BaHJAINU3Ma, MOBPEXKICHHIM
yOOpOUHOU TEXHUKOM).

5. BropbiM crmoco0OM MOBBIIMICHUSI HKOJIOTUYECKON YCTOWYMBOCTH SIBJICTCS BHEAPEHHE Ha
TEPPUTOPUIO  3aCTPOMKM  OMOHMYECKUX  3JIEMEHTOB  OnaroycTpoiictBa —  OOBEKTOB
apOOPCKYIBNTYpPBL. APOOPCKYIBITYpa — 3TO UCKYCCTBO (DOPMUPOBAHUS U3 JPEBECHBIX PACTECHHMA
Pa3UYHBIX ApXUTEKTYpHO-XYH0KECTBEHHbIX (opM. Halbmonaercs axkTHBHOE BbIpalllMBaHUE
OMOHMYECKNX MAJIBIX apPXUTEKTYPHBIX (OPM 3a pyOeKoM, a TaKKe BO3PACTAIOIINI OTECUECTBEHHBIN
MHTEpeC K JaHHOMY BHJy MCKyccTBa [8]. ApOOpPCKYIBITYpHBIE OOBEKTHI — 3TO OOBEKTHI KUBOM
MPUPOJBI, BHEAPEHUE KOTOPBIX B TOPOJICKYID Cpely B KauecTBE AJIEMEHTOB OHOHHUYECKOTO
6J1aroycTpoicTBa CIIOCOOCTBYET YIYUIIEHUIO SKOJIOTHYECKOH 0OCTaHOBKH Ha MUKpO-, ME30- U, B
MEepCIEeKTUBE, HA  MakpoypoBHE. JlJIsI  MOBBIMIEHUS  SKOJOTMYECKOW  YCTOMYMBOCTH
ypOaHU3UPOBAaHHBIX TEPPUTOPHI HEOOXOIMMO CO3aBaTh HauboIee OIaronpUsTHbIC YCIOBUS JUIS
MIPOU3PACTaHUs JPEBECHO-KYCTAPHUKOBBIX MOPOJ, a TAKXKE BHEAPATH OOBEKTHI ApOOPCKYIBITYPHI
Ha TEpPUTOPUU TOpPOJACKOM 3aCTPOMKH.

Jumepamypa

1. Mypamko O.0. TexHudeckue npuemMsl GopMUpoBaHUS 00BEKTOB apOOPCKYIbNTYpHI // BecTH.
TTACY. 2015. Ne 3. C. 34-45.

2. Munkesny W.U., HopodeeBa T.b., Kopszun B.®. ®urtomaromorus. bomesHu apeBecHBIX
pactenuii u KkycrapHukoBbix nopoa. CII6.: Jlans, 2011.158 c.

3. Uekanuna H.B., benosa T.A., bynanosa JI.A., bepe3ynxkas T.B., DxciepuMeHTabHOE U3yUeHHUE
aJJIeNIoNaTHYeCKUX B3aMMOBIMSHUNA Ha paHHUX CTaAuAX pa3BUTHUs pacTeHuil // Marepuansl |
MeXayHap. Hayd.-nipkat. koHd. benropon, 2015. Y. 1. C. 120-122.

4. Asnoreun JILH., JlexxaBa N.I". I'pamoctpourensHoe ipoekTupoBanue. M.. Apxurekrypa C, 2013.
589 c.

5. Gale B. The potential of living willow structures in the landscape. Title of dissertation. Master’s
thesis. State University of New York College of Environmental Science and Forestry Syracuse. New
York, 2011.54 p.

6. 0.0. Cmonuna. CriocoObl MOBBIIIEHUS YKOYCTONYUBOCTH YpOAHU3UPOBAHHBIX TEPPUTOPHUTA//
N3Bectus By3oB. CtpoutensctBo. 2017. Ne 11-12



3anaHuA

. HDDHHTEHTE AHHOTaUWK. Ha MmecTo npobena B AaHHOM HWKE YTBEDHAEHWW BCTaBLTE OyKBEHHOE 0D03HAYEHWE
COOTBETCTEYHILLETO NPEANCHKEHWA.

B yTBEp#AEHWN, 0G603HAYEHHOM B aHHOTALWMKY BykBOH I j ABTOP YKA3LIBAET HA NPAKTHYECKYH) 3HAYNMOCTE CBOETD

WCCNejoBaHWA ANA CNEUWANUCTOB NO 03ENEHEHWKD rOpOaCKHX Teppb’lTDpr"l.

* YCTAHOBWTE COOTBETCTBHE TEMATHKM MOPAMIKY PACMIONOKEHNA MATEPUANA B CTATHE.
2 abaay j Llent nccnegosaHna

1 ab3ay j MpoGnema, TpeGywaa uccneaosaHus

4 absau j YyeT ocobeHHOCTER TEPPHTOPUK

3 absay j Cnocofbl NPaKTHYECKOro NPUMEHEHNA PE3YNETATOR MCCNEA0BAHUA

s BHECWMTE HA MECTO MPONYCKa B A2HHOM HIKE YTBEDMAEHUH HaleHHOE B TEKCTE CTaTbM KNHIYEBOE CNOBO.

B cTaTee O.0.CMONWHON PACCMOTPEHE! HE TONBKO NEPEYNCIIEHHKIE €H) KIOYEBKIE CNOBA, HO W NOHATHE, HE BKNHYEHHOE B
COOTBETCTBYHOIWMIA pasgen. B 5-om afale TEKCTA pedk BEAETCA O BHEAPEHUM 3NEMEHTOB GNAaroycTPoACcTEA 1

BhIpALLIMBAHIM MAMNBIX APXMTERTYPHLIX (DOPM, HA3BaHHLIX KNIOYEBLIM CHOBOM | GuoHMyeckue]| |

» BepHUTECH K TEKCTY a03aUa 3.3, 3an0NHUTE NPONYCK B TEKCTE HALLEMD YTBEPKAEHWA CUTYATHBHO YMECTHRIM CNIOBOM.

MpumepomM HeGNaroNnpUATHOMO annenonaTHYECKoro BI3aMMOAEACTBHA paCTE‘:HI.-"IIFI ABNAETCA Bbicajka Gepesbl pAAOM C
PACTYLWMMK KYCTAPHNKSMK, MNOCKONBKY €€ MOLWHAA KOPHEBAA CMCTEMA NOTPEeOnAaeT MHOMo BoAbl M O0ASNAEeT B 3TOM MnaHe
ApYyrve pacnono#eHHbIE MO COCEACTBY NOCAAKM. 3TOT TUN annenonaTHYeckoro B3aMMOAEeACTBKNA paCTE‘HIr"IIF'I APYT Ha apyra

CNEQYET OTHECTH K| (DH3NYECKOMY ,d HE K XMMWYECKOMY BNUAHKHKD.

» PaccMOTpWTE TEKCT 4-0r0 abiaua BcTaBbTe HA MECTE NPONYCKA B AAHHOM HIDKE YTBEPKIOEHUW HA3BAHWE NYGNUKALWK,
Ha KOTODYIO CCBINAETCA ABTOP CTATHU.

PekoMmeHgalUWKu No pasMeLLEHWD NEPEBLER M KYCTAPHWKOB B 30HaX AeACTBMA TENNOTPACC 3aMMCTBOBaHbI O.0_CMONKMHORA

M3 MoHorpatun 11 H. ABAOTBWHA W W.T Nlexasbl | [pafocTROMTENBHOE NPOEKTUPOBAHWE

» B TekcTe a6aues 3.1 — 3.3 HalauTe cnoBo, 0003HAYAIOWEE HAYKY O NEYeHNN 0GbEKTOB PACTUTENLHOMD
MPOMCXOXAEHNA. BCTABETE 3TO CNOBO B TEKCT HALLETD YTBEPHAEHMA.

Hayka cwTonatonorws |K3ydaeT OOnesHu [epesnes, KyCTADHMKDE M APYTMX 3ENeHbIX HAacaKAeHNIA.

* Bribepute I'IpaBIr"IJ'IbeII;"‘I OTBET M3 NPEANOKEHHBIX HMHE BaAPUaHTOB

MpK cOCTABNEHWH NNAHA O3ENEHEHUA TEPPUTOPUM TOPOACKOA 3acTPOoIKM O O CMONWHA NpeAnaraeT NPOEKTUPOBATh
3eneHble MACCHBE! M PEKPEALMOHHBIE 30HEl. HO COCTaBNEHHE

C rpagmka NOAKOPMEN HACEHKIEHMIA
" 3KOMOMMYECKOTO NACMOPTA PacTEHMA
' nepeyHA APEBECHO-KYCTAPHUKOBLIX MOPOA C YYETOM MX BO3AEHCTBMA APYT HA Apyra

& CXEMBb pPacnonoxeHa HHKEHEDHBIX ceTed
B Yucno o0bekToB NNAaHWPOBAHWA CNeUWanicTa No o3eneHeHno HE BxoanT



3. COAEP/)KAHUE noiuIucuMnjuHAPHOr0 TecTa ISl OLEHKH c(popMHPOBAHHOCTH
001menpogeccHOHAIbHBIX KOMIIETEHUHA M0 0230BbIM M CHUAIIINHAM

Pasznen «MaremaTukay

Ne
Tema Conepxanue
JlexapToBa cucTeMa KOOPAUHAT: KOOPAUHATHI TOUEK U
1 AHanmuTryeckas BEKTOPOB, BBIYHMCIICHUE JUIMHBI U CEPEAMHBI OTPE3KA B
reoMerpus koopauHarax. IIpsMele Ha miockoctu. B3aumuoe
pacIOJIOKEHUE ABYX MIJIOCKOCTEM.
Bekropsl u peiictBus ¢ HuUMU. JIMHEiHBIE omnepauuu Haj
BekTopamu. CkansipHoe mpou3BeleHHE BeKTopoB. JlinHa
BEKTOpa. YTOJI MExX BekTOopaMu. llepnenaukynspHeie u
2 Bekropnas anrebpa p Y p PHCHAMKYIUP
KOJUIMHEapHbIe BEKTOpHl. BekTopHOe mpou3BEIEHUE U €ro
reoMerpuyeckas uHTepnperanus. CMemaHHOE MPOU3BEICHUE
BEKTOPOB U €r0 FT€OMETPUUECKHUI CMBICI
l'eomerpuueckuii  cmbicn  mpou3BogHOM.  OmnpeneneHus
Huddepenunansaoe npousBogHOW u auddepeHmmpyeMocT (QYHKIHA B TOUKE;
3 HcyuciIeHue QyHKIUNA npaBuia  guddepeHnrpoBaHus; — TaONHMIa  ITPOU3BOIAHBIX.
OJIHOM IIEPEMEHHOMN UccnenoBanne ¢yHkuuu Ha HauOosbliee (HaUMEHBIIEE)
3HauYeHHE Ha oTpe3ke. PU3nuecKuil CMbICI TPOU3BOAHOM
uddepenuanpHOE
4 HIc[qI(/llj&eII)me P — YacTtHble mpou3BoHbIC, AU HEepeHIUPYEMOCTb, TU(PepeHIIna.
[Tonueit nudpepenunan KITUU TiepBoro nopsaka 1t 'O
HECKOJIBKUX MEPEMEHHBIX Addepentman Gynx P prta it
Brrunciienue miomaay KpuBOJIMHEWHON Tpareuuu. Beruucnenne
WNuTerpanbHoe HEONPEIEeNIEHHOTO MHTErpajga: MHTErPUPOBAHUE PAIMOHATBHBIX
5 UCYHCIIeHUE (PYHKIIMMA BbIpaXXCHUI. BblunciaeHue HEONPEeAeIeHHOr0 UWHTEerpaia c
OJHOU EPEMEHHOU MOMOIIIbIO 3aMEHBl TepeMeHHOU. OTmpeaeNeHHbId WHTErpal,
teopema HproTona-JleiiOHuia
OOBIKHOBEHHBIE Juddepennnanbaple  ypaBHEHHs  NEpPBOrO  MOpsAKa €
6 nuddepeHraibHbIe pa3eNAIOMUMUCST TepeMEHHBIMUA. Tumbl nuddepeHnatbHbIX
ypaBHEHUS ypaBHeHUH, 3aga4ya Komm
UwucnoBble psAnbl, CXOAMMOCTb, pacxoAuMocTh. Heobxommmoe
Psiipl (uncnoBeie U PAZBL, a1 > P a A
7 YCIIOBHE CXOJAMMOCTU. Psibl C MOJOKUTENbHBIMU YJIEHAMH.
(YHKIIMOHATILHEIE)
[Ipu3HaKK CXOIUMOCTH PSJIOB.
Matpuisl 1
8 pHll Omnpenenurenu 2-ro nopsaka. Onpeaenurenu 3-ro nopsiaka
OTIPEICTTUTETN
Jluteparypa:

Bbepman, I'eopruit Hukonaesny. COOpHUK 337a4 10 KypCy MareMaTUYecKoro aHajau3a. -

CII0.: JIans, 2016.

I'mypman, Bnagumup EdumoBnu. Teopust BEpOsITHOCTH U MaTeMaTH4yecKasi CTaTUCTHKA.
- IOpaiit-U3nat: bakanasp. ba3osslii kypc, 2016

Knerenuk, {aBua BukropoBud. COOpHUK 3a/1a4 IO aHATTUTUYECKON T€OMETPHH : [yueo.
nocobue st BTy30B| — CIIO. : [Ipodeccus, 2014.

[Muckynos, Hukonaii CemenoBuu. uddepennnanbnoe 1 HHTErpaibHOE UCUUCIICHUS :
yuae0. mocobue jyist BTy30B : [B 2 T.] — M. : UnTerpan-Ilpecc, 2012.
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http://www.labirint.ru/pubhouse/1520/

Paznen «Puzukay

Ne
Tema Conep:xkanue
1 ®u3nuecKue OCHOBBI MonekynsapHO-KHHETUYECKAst TEOPUS UAealbHOro rasa. ['azoBbie
MOJICKYJISIpHOM ()M3MKM | 3aKOHBIL. SIBJICHHUs IIepeHoca B ra3ax
2 DJIEKTPUYECTBO U DJIEKTpOCTaTHKA. [TocTossHHBII AIIEKTPUYECKUNA TOK.
MarHeTu3M DJIEKTPOMArHeTU3M.
3 BosiHOBas onTuka B3anmoaeicTBUE 3IEKTPOMArHUTHBIX BOJIH C BEILIECTBOM
Mogens atoma
4 CrnekTtp uznydenus aroma Bogoposa. Iinanerapnas Mmozienn
Pezepdopna-bopa
[lepBoe Hayasio TEPMOJMHAMHUKU. DHTPOIHUS U BTOPOE HAYAJIO
5) TepmoanHaMuka
TEPMOJIUHAMUKHU
CocraB aToMHOrO s1pa. Macca u sHeprus cBs3u sjpa. [lpupona
6. ®dusnka aTOMHOTO SApa P P pa- 11pup
SIIEPHBIX CHJL
Jlureparypa:

1. .B. CaBenneB. Kypc oOmieii puszuku B 5-Tu KH. «OnektpuaectBo», U3a. 5-e, ucnp. — CaHkT-
[TerepOypr [u ap.] : Jlans, 2011. Tom 2. DieKTpU9IecTBO M MarHeTH3M [ DIEKTPOHHBIN pecypce] :
yueb. nocobue — Cankr-IlerepOypr : Jlanp, 2011. — 352 c. — Pexxum nocryna:
https://e.lanbook.com/book/705

2. CuByxuH, [1.B. O6uwmii kypce ¢pusuku : yaebHoe nocodue : B 5-x 1./ JI.B. CuByxus. - 4-e usn.,
cTepeot. - Mocksa : @uszmatiut, 2005. - T. 1. Mexanuka. - 560 c. - ISBN 5-9221-0225-7 ; To xe
[Onektponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82978

3. Cuyxus, [{.B. O6mmii kypc pusuku : yaebnoe nocodue : B 5-x 1./ [{.B. CuByxuH. - 5-e usn.,
ucthp. - Mocksa : ®uzmarnur, 2006. - T. 2. TepmoauHamMuka U MosekynspHas pusuka. - 544 c. -
ISBN 5-9221-0601-5 ; To ke [DnexTponHsIii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=82995

4. CuByxuH, [I.B. O6muuit kypc pusuku : yuebHoe nocodue : B 5-x 1./ /[.B. CuByxuH. - 5-¢ usn.,
crep. - Mocksa : @uzmatiut, 2009. - T. 3. Dnexrpudectso. - 655 c. - ISBN 978-5-9221-0673-3 ;
To xe [Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82998

5. CuByxun, JI.B. O6mmuii kypc pusuku : yuebHoe nocodue : B 5-x 1./ JI.B. CuByxwuH. - 3-e u3.,
ctepeot. - Mocksa : @uszmatiut, 2002. - T. 4. Ontrka. - 792 c¢. - ISBN 5-9221-0228-1 ; To xe
[Onekrponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=82981

6. CuByxwuH, I.B. O6mmii kypc pusuku : yaebHOe ocodwue : B 5-x T. / [I.B. CuByxuH. - 2-¢ u3 .,
cTepeoT. - MockBa : @uzmatnut, 2002. - T. 5. AtomHas u saepHas ¢pusuka. - 783 c. - ISBN 5-
9221-0230-3 ; To xe [DnexTpoHHbIi pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=82991

Pazgen «O6ma${ XUMUA)

Ne
Tema Conep:xkanue

OcHoBHbIE NOHSTHS. 3aKOHBI U MPaBUJIA: COXPAHEHUS MACChl U
SHEPIUM, IIOCTOSIHCTBA COCTaBa, KPAaTHBIX  OTHOILICHMI,
OKBHBAJIICHTOB, OOBEAMHEHHBIN Ta30BBIA 3aKOH, ypaBHEHHUE
MenpneneeBa—Knaneiipona. KBaHTOBble uucia. ATOMHbIE
opbutanu. OCHOBHBIE TIpaBWJa 3alOJHEHUS AJIEKTPOHAMHU
aTOMHBIX opOutanei: npunuun Ilaymu, npasumo ['yHpa.
[Tepuoanueckuit 3aKoH, ero (u3ndeckoe 000CHOBAHWE C TOYKHU
3peHUsl TEOPUH CTPOEHUS aTOMA.

OCHOBHBIE 3aKOHEI U
1 HOHSITUSA XUMHUHU.
Ctpoenue aToma
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http://biblioclub.ru/index.php?page=book&id=82981
http://biblioclub.ru/index.php?page=book&id=82991

2 Xumudaeckas CBSI3b.

[Tonsartue o npupoae xuMuueckoit csazu. Knaccugpukarus cBsizu:
HMOHHAs M KOBaJEHTHas (MOJsipHasT M HENOJIApHAas) CBs3b,
MeTaJlJIn4yecKasi CBsI3b. XapaKTEPUCTUKU CBSI3U: SHEPIUS U JUIMHA
CBS3M, IOJSIPHOCTH CBA3U. CBOWMCTBA CBA3aHHBIX ATOMOB:
3¢ deKTHBHBIN 3apsia, NeKTpooTpuliaTebHOCTL (0D0), cTeneHb
OKHCJICHHUS, BAJICHTHOCTb, KOOPJAUHAILIMOHHOE YHUCIIO.

3 PacTBOpBI 27IEKTPOIUTOB

PactBopb! 3JEKTPOJIUTOB. Huccouuarus, CTEINEHb
ANEKTPOIUTUYECKOM JUCCOLIMAINH, AIIEKTPOJIUTHI u
HE3JICKTPOJIUTHI, TUIPOJU3, CTeNeHb Tuaposnza. Kucinorsl u
OCHOBaHMs 110 Teopun Appenuyca u bpencrena—Jloypu.

OKHUCIIUTETBHO-
4 BOCCTAHOBHUTEJIHHBIE
peakuuu

ConpspxeHHast OKHCJIUTEIHHO-BOCCTAHOBUTEIbHAS napa
(okucneHHas ¥ BoccTaHOBIIEHHBIE (hopMbl). [loHATHS: OKHCTIEeHUE
U BOCCTAaHOBJICHHE, OKUCIUTEIh M BOCCTAHOBUTEIh. METOIBI
nondopa koddduirentoB B OBP: snexkrponHoro Oamanca u
nojypeakuuii (9JIeKTpoHHO-UOHHBIN). BwiBox cpeast OBP,
nporHosupoBanue  mpoaykroB B OBP;  oGocHoBanue
HarnpasieHus nporekanust OBP. DnexkTpoin3 BOJHBIX paCTBOPOB.

OCHOBBI XUMHAYECKOU

BHyTpeHHsAs SHeprus M €€ U3MEHEHUE MpPH XUMHUYECKUX U
(ha3oBBIX mpeBpameHusx. Temiora u paboTa pa3sIuIHOTO Poja.
Ouranbnus. 3akoH ['ecca. Ob1iee TepMOIMHAMUYECKOE YCIOBHE

5
TEPMOJUHAMUKHU paBHOBecHs. XUMUYECKOE PAaBHOBECHE B TOMOI'€HHBIX CUCTEMAX.
3akoH aelictBus Macc. KoHcTaHTa XUMHUYECKOTO PABHOBECHUS KaK
Mepa MIYOMHBI IPOTEKaHUs POLIECCOB.
Jlureparypa:

1. I'muaka H.JI. O6mas xumus. M., FOpaiit. 2011.

2. Oburas u Heopranuueckas xumus : yueonuk / H. C. AxmeToB .— 8-e usn., crep. — CaHKT-
[TerepOypr [u ap.] : Jlans, 2014 .— 743 c.

3. JJabopaTopHble 1 CEMUHAPCKUE 3aHATHS MO OOIEeH 1 HEOPTaHUYECKOM XUMHUH : yueOHOe
nocobue / H. C. Axmeros, M. K. Asuzosa, JI. . Bagpiruaa .— 6-e u3n., crep. — CaHKT-
ITetepOypr ; Mocksa ; Kpacnonap : Jlans, 2014 .— 367 c.

4. H. C. Kynpsesa, JI. I'. bonnapesa. @usndeckas XxuMus : yueOHUK /17151 OakanaBpoB. MockBa :

IOpaiit, 2012.

4. COAEP)KAHUE noauaucuMnjiuHAPHOro TecTa VISl OLEHKH c(popMHPOBAHHOCTH

npodeccuoHaIbLHBbIX KOMIIETEHIIH

Pasznen «Heopraumdeckas XuMus)

1 MEPUOJUYECKON CUCTEMBI
J1. 1. MenneneeBa

Ne
Tema Conepxanue
OO61as xapakTeprucTUKa 3JIEMEHTOB. MI3MeHeHre MeTaJUTMYeCKUX
| Aull Arpynmna CBOMCTB B moArpynmne. Bo3MO)XHblIE CTENEHU OKHUCICHUS

anemeHToB |l A u | A rpynnsl. XuMuyeckue cBONCTBA MPOCTHIX
BeliecTB. KucaopoaHble COEUHEHUS] METaoB. [ MIpOKCHIBI.
Counu. I'anoreHnanl

Il A rpynma
2 | TepuOAUYECKON CHCTEMBI

. . Menneneena

M3MmeHeHne HEMETAIUIMUYECKMX W METAJUIMYECKHX CBOWCTB B
noarpymnmne. XUMHUYECKHE CBOMCTBAa MPOCTBIX  BEMIECTB.
H3MmeHeHHEe OKHCIMTEIBHBIX M BOCCTAHOBHUTCILHBIX CBOMCTB.
OTHOLIEHWE K TPOCTHIM BEIIECTBAM, BOJE, KHUCIOTaM C
HEOKHCJISIONINM U OKUCIISIIOLIMM aHMOHOM, 1enodaM. CTpoeHue,
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(u3nuecKkre 1 XUMHUYECKHE CBOMCTBA coeuHEHUH 21eMeHTOoB 111
A Ipyniibl B OJOKHUTEJIbHBIX CTENEHSIX OKUCIICHHUS.

IV A rpynna
3 | mepuoaUYECcKOU CHCTEMBI
. . MenneneeBa

HM3MeHeHHEe HEMETAIUIMYECKMX M METAUIMYECKHUX CBOWMCTB B
noArpymnme. Bo3MokHbIE CTENeHH OKWCIEHUs 3JeMeHToB |V A
rpymnmbl. XMMUYECKHUE CBOMCTBA IIPOCTHIX BEIIECTB. I3MeHeHue
OKHCIIMTENLHBIX M BOCCTAHOBHUTEIBHBIX CBOMCTB. OTHOIIIECHHE K
MPOCTHIM BEIIECTBAM U CJI0KHBIM BEIIECTBAM: BOJIE, KUCIOTaM C
HEOKHUCJISIONIUM U OKUCIISIOIINM aHUOHOM, 1iesiodam. CTpoeHue,
¢usnyeckue U XMMHYECKHE CBOMCTBA COCIMHEHHH 3JEMEHTOB
IVA rpynnsl B NOJIOKUTEJIBHBIX CTENEHIX OKUCIICHUS.

V A rpynna
4 MEPUOINYECKON CUCTEMBI
J1. 1. Menneneea

N3meHeHne aTOMHBIX paguyCcOB, HOHU3AUOHHBIX [TOTCHIUAJIOB,
NEKTPOOTPHULATEILHOCTU IO NMOArpynne. Bo3MokHbIE cTeneHn
OKHUCJIeHUs 37eMeHTOB V A rpynnbl. XHMUYECKHE CBOMICTBa
IIPOCTBIX  BEILIECTB. N3meHeHue  OKUCIUTENBHBIX U
BOCCTAHOBUTENbHBIX ~ CBOWCTB. OTHOIIEHHWE K  IMPOCTHIM
BEILECTBAM, BOJE, KUCIOTAM C HEOKUCISAIOIIHUM U OKUCIAIOIIUM
aHUOHOM, MienoyaM. COeUHEHHUsS] B OTPHULIATEIbHBIX CTETIEHSAX
okucieHusa. CoenuHeHuss  31aeMeHTOB VA rpynmel B
ITOJIOKUTEIIbHBIX CTEIEHAX OKUCICHUS

VI A rpynna
S5 | mepuoaMyYecKOi CHUCTEMBbI
J1. 1. MenneneeBa

Bo3MoOKHbBIE CTENEHUW OKHUCJICHHUS KHCIOPOJia U XaJIbKOI'€HOB
HUCXOJs U3 CTPOCHUS aTOMOB. XMMHUYECKUE CBOWCTBA MPOCTHIX
BeIIeCTB. V3MeHEHHE OKHCIMTENIBLHBIX M BOCCTAHOBHTEIIHHBIX
cBoicTB. OTHOIIEHUE K MPOCTHIM BELIECTBAM, BOJIE€, KUCIOTaM,
menoyaM. CoelMHEHUs] KUCIOPOIa, Cephl, CeJeHa U Tellypa B
OTPHUIATEIbHBIX CTEIEHIX OKHCJICHMUS. Coenunenus

XaJIBKOT'CHOB B XapPAKTCPUCTUUCCKUX CTCIICHAX OKHCIICHUA: +6 u
+4.

6 VII A rpynna
MEPUOJNYECKON CUCTEMBI

Bo3MOXHBIE CTENTEHU OKUCIIEHUS TAJIOT€HOB UCXOS U3 CTPOCHUS
atomoB. CtpoeHue U (pU3MYECKUe CBOMCTBA MPOCTHIX BEIIECTB.
XUMUYECKHE CBOMCTBAa MPOCTBIX  BewlecTs. V3MeHeHue
OKHCIIMTENLHBIX U BOCCTAHOBHUTEIBHBIX CBOMCTB. OTHOIIEHHE K
IPOCTBIM BEILIECTBAM, BOJIE, KUCIIOTaM, LIET0YaM.

CoenuHeHns rajJloreHOB B OTPUIIATEIbHBIX CTETICHIX OKUCIICHUS.
Kucnopoacoaepskaunme KUCIOThI TAJIOTE€HOB, UX COJIA

Jluteparypa:

1. AxmetoB H. C. O0mias u Heoprannueckast xumusi: yueonuk / H. C. Axmeros. — 8-e usn.,
crep. — Cankr-IlerepOypr : Jlanp, 2014. — 743 c.

2. Pocun U. B. Obmas u Heopranuveckast xumusi. CoBpeMeHHBII Kypc : yueOHoe mocodne
it OakaaBpoB u crienuanucto / M. B. Pocun, JI. JI. Tomuna .— Mocksa : FOpaiit, 2012 .— 1338

C.

3. Cmapsirus C. H. Heopranndeckass XuMus : IpakTUKYM : yueOHO-TIpaKTHUYECKOe nmocodune

s 6akanaBpoB / C. H. Cmapeirun, H. JI. barnasen, U. B. [laiinakosa ; mog pea. C. H. Cmapeiruna
.— Mockasa : IOpaiit, 2013 .— 414 c.

4. KmokBuna E. FO. OcHOBBI 0O0mIieli M HEOPraHWYECKOH XUMHUH @ yded. mocolue Juis
CTYIIEHTOB BBICIIL. C.-X. yue0. 3aBemenuii / E. 10. Kmoksuna, C. I'. bespsaun .— [2-¢ u3m.] .—
OpenOypr : OI'AY, 2011 .— 505, [3] c.

5. Kaszes /1. A. Heopranuueckast xumusi: y4eOHHK U151 OaKajgaBpOB: YYEOHUK ISl CTY/ICHTOB
BY30B, OOYUAIOIIUXCS 110 arpOHOM. HAMpaBICHUSIM TOATrOT. 0aKalaBpOB U MAaruCTPOB U apOHOM.
HarpaBJIEHUAM MOATOT. nuriomup. cnermanuctos / 1. A. Kuszes, C. H. Cmapbirun .— 4-e uzn. —
Mockaa : FOpaiir, 2012 .— 592 c.
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Pa3;[en «ODI‘ AHUYCCKAasA XUMUA»

Ne

Tema

Conepxanue

Anudarndeckue
YTJIEBOIOPOIBI

Ankanpl. ['oMoJOrMyeckuii psii  aJKaHOB, CTPYKTYpHbIE
dbopmynel.  Kondopmarmuu. Koudurypanun. Xumuueckue
CBOICTBa AJIKaHOB. AJIKEHEL. T"'omonornueckuit psa.
CtpykTypHasi U TpocTpaHCcTBeHHas nzomepus. Kondurypanus.
Homenkmarypa. Meroasl cuHTE3a alKEeHOB. XUMHUYECKHE
cBolicTBa ayikeHOB. AJnikuHbl. HomeHkiarypa. MeTtonbl cuHTE3a
aJIKMHOB. XMMHYECKHNE CBOMCTBA aJIKUHOB.

MoHo- u
oM () YHKITNOHAITLHBIC
COeIUHEHUS

l"anorennpou3BoIHbIE. Kiaccudukanms. Howmenkmnarypa.
Meroapl MOMy4YEHHUS] MOHOTAJIOTEHIPOU3BOJIHBIX MPEIeTbHbIX
yTJI€BOIOPO/IOB. XuMH4ecKue CBOIiCTBa
MOHOTaJIOT€HITPON3BOTHBIX. Peaxiuu HYKJICO()UITHLHOTO
3aMelIeHHs rajoreHa. Peakuuu OTIIETUICHUS
(anmumunaupoBanus).  OmHoaTOMHBIE  cnUpTHL.  M3omepus.
Homenknarypa. duznyeckue CBOICTBA: accouuanus,

BOJOPOAHAs CBSI3b, TEMIIEPATYPbl KUIIEHUs. MeTOAbI MOIydeHUs
cnupToB. XMMHMYECKHE CBOMCTBAa CHMPTOB. JIByXaTomHbIE
cnupThl. MHOTOaTOMHBIE CcIUPTHI. [IpocTeie a¢upsl._[lomyuenue
IPOCTBIX A(PUPOB, CHUHTE3 BUHHWIOBBIX 3(GHUPOB. XUMHUECKHUE
CBOWCTBAa MPOCTHIX  3(UpOB. ANbOETUABI H  KETOHBHI.
I'omonornueckuii pan. Msomepus. Homenknarypa. Crtpoenue
KapOOHUJIBHOW TpyNIbl, €€ MOJSIPHOCTh U MOJSPHU3YEMOCTb.
Meroasl mONy4YeHUS albACTUIO0B U KETOHOB. XUMUYECKHE
CBOMCTBAa anbJeru0B U KeTOHOB. KapOOHOBBIE KHCIIOTBHI.
Mertoabl  monydyeHHs KapOOHOBBIX  KHCJIOT. XHUMHYECKHE
cBOicTBa KMCIOT. @YHKIIMOHAJIbHBIE TPOU3BOIHBIE KAPOOHOBBIX
KHUCJIOT: CJIOKHBIE 3(UpPbI, HUTPUIIBI, aMHJbl, AHTHIPUIB,
rajioreHanruapuael. Hutpos3ocoenunenus. Mx mnonydeHune wu
Xxumuueckue  cBoictBa.  Hurpocoenmnenus.  CrpoeHue
HuTporpynnbsl. CHHTE3  HUTPOCOEAMHEHMH. XHUMHUYECKHE
cBoiictBa. AmuHbl. Krnaccudpukanus amunoB. [lomyueHue
aMUHOB. XMMHYECKHE CBOMCTBA.

Apomarnyeckue
COETUHEHUS

benzon u ero romonoru. Ilomyuenue OeH30Ma W JPYrux
apoMaTHYeCKUX  YIJIeBOJOPOAOB.  XHUMHUYECKHE  PEaKIUU
OEH30JIbHOTO a1pa: peakuuu HYKJICO(pUITBHOTO U
3IEKTPOPUIHLHOTO 3aMEIICHHUS. OO0mmit MEXaHU3M
EKTPO(UIBHOTO 3aMELICHHUST; 3aMECTUTENN NIEPBOTO U BTOPOTO
poJla ¥ UX BIIMSHUE Ha PEaKklMio, OPUEHTALMs B AU3aMEIIeHHbIX
OeHzonax. Peakuusi alKuIMpoBaHMA, AIKUIMPYIOIIUE AreHTHI.
Peakuus anunyupoBaHusl, allMJIMPYIOLIUE ar€HThl U KaTaJIn3aTophbl
peakuuu;  CpaBHEHME  C  alKWIupoBaHueM.  Peaknus
raJIoreHUpOBaHus O€H305la, €ro TrOMOJIOTOB M IPOU3BOJHBIX.
XVMUYECKUE CBOKCTBA apUIITAJIOTEHUIOB.

ApomaTnyeckue anbAeTrubl U KETOHbl. MeTonbl MOJy4YeHHUs U
XMMHUYECKHE CBOMCTBA apOMAaTUUYECKUX aJIbJETUJOB U KETOHOB
(peakuuu MO apoOMaTHYECKOMY SIAPY M PEAKIUH C y4acTHEM
OOKOBBIX T'PYIIII).

ApomaTtuyeckue KapOOHOBbBIE KHCIOTHl. MeTONbl MONTy4YeHUs U
XMMHUYECKHE CBOMCTBA apOMAaTHYECKUX KapOOHOBBIX KHCIOT
(peakuuu MO apOMaTHYECKOMY SIAPY M PEAKIUH C y4acTHEM
OOKOBBIX T'PYIIII).
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Peakumst cynbpupoBaHuss O€H30la U €ro IMPOU3BOJHBIX.
XUMUYECKUE CBOMCTBA apUIICYIb(HOKUCIOT.

Peakumst HUTpOBaHUsT OEH30J1a U €r0 TOMOJIOTOB. XHUMHUYECKUE
CBOMCTBAa HUTPOINPOU3BOAHBIX. DeHonpl. MeToapl momydeHus
(heHOIIOB: peakluu HYKICO(PHUIBHOTO 3aMEIIeHUs, KYMOJIbHBII
MeTon. XHWMHYECKHe CBOHCTBa (DEHOJOB. ApOoMaTHUYECKHE
aMUHBI. MeToabl  MOJyYEHUS] APOMATUYECKUX  AMHUHOB:
BOCCTAHOBJICHUE B KHCIIOW W IIEJIOYHOU cpene
HUTPOCOCIMHEHUNA. XHMHUYECKHE CBOWMCTBA: pEAKUUU 110
AMUHOTPYIIIE U PEAKIUU 110 ApOMATHUYECKOMY SJIPY.

Jlureparypa:

1. Mapu, [Ixxeppu. Opranndeckast XxuMus. Peakiiuu, MEXaHU3MbI U CTPYKTYpa : yIIIyOJIEHHBIH
KypC /7151 YHUBEPCUTETOB U XMMUYECKHX BY30B : B 4 Tomax / [[)x. Mapu ; niep. ¢ anri. noj pea. U.
I1. benenkoii .— Mocksa : Mup, 1987-1988.[T.] 1 / mep. 3. E. Camoiinosoii .— 1987 .— 381 c. :

uJI.

2. Mapu, JIxeppu. Opranndeckas Xumusi. Peakyn, MeXaHu3Mbl B CTPYKTYpa : YIITyOIeHHBINA
KypC /17151 YHUBEPCUTETOB U XMMUYECKHX BY30B : B 4 Tomax / J[)x. Mapu ; nep. ¢ anri. nox pex. U.
I1. benenkoii .— Mocksa : Mup, 1987-1988.[T.] 2 / mep. M. A. Poakuna, 3. E. CamoiinioBoii .—

1987 .— 504 c. : uin.

3. Mapu, [Ixeppu. Opranndeckas XuMusi. Peakuyun, MeXaHu3Mbl B CTPYKTYpa : yIITyOIeHHBIN
KypC /7151 YHUBEPCUTETOB U XMMUYECKHX BY30B : B 4 Tomax / J[)x. Mapu ; niep. ¢ anri. noj pea. U.
I1. Benenkoii .— Mocksa : Mup, 1987-1988.[T.] 3 / mep. M. A. Poakuna, 3. E. CamoiinoBoii .—

1987 .— 459 c. : un.

4. Mapu, Jxxeppu. Oprannueckas xumusi. Peakiyu, MexaHu3Mbl U CTPYKTYpa : Yri1yOJeHHbIN
KypC /7151 YHUBEPCUTETOB U XMMUYECKHX BY30B : B 4 Tomax / J[)x. Mapu ; niep. ¢ anri. noj pea. U.
I1. Benenkoii .— Mocksa : Mup, 1987-1988.[T.] 4 / mep. M. A. Poakuna, 3. E. CamoitnoBoit .—

1988 .— 468 c. : u.

5. Peyros, O. A. Opranndeckas xumusi. 1 / Peyros O.A.; Kypn A.JL.; Byrun K.I1.— 3-e uzn.— M.
: BUHOM. JlaGoparopus 3Hanuii, 2007 .— 566 c.

6. Peytos, O. A. Oprannueckas xumus. 2 / Peyros O.A.; Kypn A.JL.; Bytun K.IT.— 3-e uzn..—
M. : BUHOM. JIa6oparopus 31anuii, 2007 .— 622 c.

7. Peytos, O. A. Opranndeckas xumus. 3 / Peyros O.A.; Kypn A.JL.; BytuaK.I1.— 2-¢ u3a. (311.)
— M. : BUHOM. Jla6oparopus 3nanuii, 2010 .— 543 c.

8. PeytoB, O. A. Oprannueckas xumus. 4 / Peyro O.A.; Kypu AJL; byrunK.I1.— 2-e uzog.— M.
: BUHOM. JlaGoparopus 3Hanwmii, 2011 .— 722 c.

Paznen «Puznueckast XUMU»

Ne Tema

Conep:xkanue

OcHoBHBIC MMOCTYJIAThI
TEPMOANHAMHUKN

[Ipunoxxenue 1 3akoHa T/ K pocTeiiel cucteme (MacanbHBIA
ra3z). AHamu3 OOpaTUMBIX TPOIECCOB  (M30TEPMHUECKUM,
M30XOpHUUECKHM, M300apuueckuii W anuabatudeckuii) Pacuer
paboThI U TEIUIOTHI B PA3MUYHBIX Mpolieccax u nukiax. [IpaBumo
T'ecca xax cunencrtesue 1 3akoHa T1/m. OCHOBHBIE 3aKOHBI
tepMoxumMuH. TemnoBoil  3¢dexT peakuuu. YpaBHEHHS
Kupxroda.

Bropoii 3akoH
TEPMOJUHAMUKU

ITocTymarel BTOpOro Haudana TepMoAauHaMuku. IIpuBeneHHas
TEIUIOTa, HEKOMIIEHCUPOBaHHas TEIIOTa. MI3MeHeHue sHTponuu
CHCTEM, B KOTOPBIX IPOTEKAIOT HEOOPAaTHUMBIE MPOIECCHI.
CgoiicTBa SHTpONHH KaK QPyHKIUU cocTosTHUSA. CTaTUCTHICCKUN
xapakrep sHTporuu. CootHomenue JI. boabpimana. CriocoObl
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pacdera  aOCONIOTHBIX  3HAUEHUH  HDHTPONHUH  BEIIECTBA.
HN3MeHeHue HSHTpONMM XUMHYECKUX peakuuid. Ilpumenenue
BTOPOT'0 3aKOHA K M30TEPMHUUYECKIM CUCTEMAaM.

TepMoguHamMu4eckue
MOTEHLHUAIBI 1
XapaKTePUCTUICCKHE
¢dbyakuum - Kpurepun
CaMOTPOU3BOIBLHOCTH
MIPOLIECCOB U PAaBHOBECHUS

TepMoauHaMUUECKHE TOTCHIMAIBI M XapaKTePUCTHUYCCKHE
¢ynkunn. Oynkuuum [u66ca u  Tenpmronsua.  Kputepun
HaIPaBJIEHHOCTH CaMOTIIPOU3BOJIBHBIX MTPOILIECCOB M JOCTHIKCHHS
paBHoBecus. [lpuHnmmer paBHOBecust ['u60ca. OTKphITHIE
cucTteMbl. XHMHYECKHU TOTeHIMaN. YpaBHeHus [uOOca-
I'eneMmronbia u Jrorema-I'n66ca. Mepa XUMHUYECKOTO CPOJICTBA.
N3menenne pynkauii ['m66ca u ['eapMromnba st XUMHYECKHX
peaKLuid.

XUMHUYECKOE PABHOBECHE

VYcnoBue XMMHUYECKOTO PAaBHOBECHS. 3aKOH JIEUCTBYIOIIMX MAcCC.
VYpaBHeHHE  M30TEpMbI  XMMHUYECKOM  peakuuu. Pacuer
paBHOBECHSI TOMOT€HHBIX U F€TEPOr€HHbIX XUMHUECKUX PEaKLIUi

FeTeporeHHoe PaBHOBECCHEC

@da3oBbple MEpexolbl MEpBOro poxaa. YpasHeHue Kiaysmyca-
Knaneiipona. Kpuble naBneHuss mapa. YcinoBus (Ha3oBoro
paBHoBecwus. [IpaBmio ¢a3. OMHOKOMITOHEHTHBIE CHCTEMBI U HX
JarpamMmbl COCTOSTHUS

PactBOpBI

Wneanpupie pactBopbl. Tumel pactBopoB. YpaBHenue ['nO6ca-
rorema. PaBHOBecue: JKMIOKHH PpacTBOP-HACBILLEHHBIA IIap,
3akoH Payis1. PaBHOBecHe pacTBOp - HachIeHHbIN nap. [lepBsbii
3akoH KonoanoBa. [IpaBuno peruara. Ileperonka pacTtBopos.
Bropoii 3akon KoHnoBamoBa. A3e0oTpomHbIE pacTBOpPHl U
0COOEHHOCTH UX MEeperoHKU. PaBHOBECHE KHUJIKOCTD - JKUIAKOCTb.
OrpanuueHHas  B3aWMHas  pacTBOPUMOCTb  KHJIKOCTEH.
PactBopuMocTh Ta30B B kuAKOCTAX.  KoadduuneHTs
pacTBOPUMOCTH U TOIJIOIIEHUSA. BnusHue — pa3inuuHbIX
apaMeTpoB Ha pacTBOPUMOCTb Tra3oB. 3akoH ['eHpwm.
PacTBoprMOCTh TBEpABIX TE€JI B IKUAKOCTIX. YpaBHEHUE
Ipenepa. Temneparypa KHIIEHUS U 3aMEP3aHUs pACTBOPOB.

PaCTBOpLI QJICKTPOJIHUTOB

PaBHOBecue B pacTBopax ANEKTPOJIUTOB. Teopus
JJEKTPOJIUTUYECKOM  aucconmanuu  AppeHuyca H = €€
NpWIOKEHNsA. VOH-MOHHBIE B3aMMOJEHCTBHS B PacTBOPAx
ANEKTPOJIUTOB. AKTUBHOCTh U KO3(PPHUIMEHT aKTUBHOCTH.
OCHOBBI 3JIEKTPOCTaTUYECKON TEOPUHU CHIIBHBIX 3JIEKTPOJIUTOB.

DNEKTPOXUMHYECKOE
PaBHOBCCUEC U ABJIICHHUA
nepeHoca

Teopua OJIC ranbBaHWYECKOrO HJIEMEHTA. OJIEKTPOIHBIN
MOTEHIMAN U ero 3Hak, ypaBHeHue HepHcra. Tumsl 31eKTpoaoB.
Tunbl raJlbBaHMYECKUX BJIEMEHTOB. TepmoanHamuka
rajbBaHUYECKOTO 3JIEMEHTA. KoHuentpannonusie
ranibBaHnyeckue nenu. Auddysnonnsiii norenuuan. dudpdysus
U MUTpalys HoHOB. [lepeHoc Macchl B pacTBOpax 3JE€KTPOIUTOB.
DJIEKTPOXUMHUYECKUN TOTEHIHAN. Y IeIbHAasl, SKBUBAJCHTHAS U
MOJIbHAsI 3JIEKTPONPOBOAHOCTh PACTBOPOB 3JIEKTPOJIUTOB M UX
3aBUCUMOCTD OT KOHIEHTPAIIHNH. N3mepenne
3JIEKTPOINPOBOJIHOCTH pacTBOPOB. [10IBUKHOCTH HOHOB, 3aKOHBI
Konbpayma. 3akonsl anekrponuza dapanes. Yucna nepeHoca u
METOAbl HX OIpEAeTeHUs. JIEKTPONPOBOJHOCTh CHUIIBHBIX
3JEKTPOJIUTOB.

XuMH4yeckasg KHHETUKA

IloHsATHA CpeHEH U UCTUHHOM CKOPOCTH XUMHUYECKOM PEAKLIUHU.
OCHOBHOM TIOCTYyJIaT XMMHYECKOW KHUHETHKU. KuHernueckoe
ypaBHEHHE XMMUYECKOH peakiuu B auddepeHnanbHon hopme.
MoJIeKyISIpHOCTh M NOPANOK peakuuu. BimsHue TeMmeparypsl
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Ha CKOpOCTh xumuueckux peakiuid. [IpaBuno Baut-T'oddda,
ypaBHeHHE AppeHuyca. OHeprus akTHBALIMM W METOAbl €€
onpezaeneHus. Peakuuu B pacTBOpax.. ODJIEKTPOIUTUYECKUE
¢ ¢exTl. ['ereporeHHsle peaknuu. PeXumbl IeTeporeHHbIX
peakuuil. KuHeTHKa IpOLIECCOB B YCIOBHUAX CTAallMOHAPHOIO
coctosgHus  1ud¢y3noHHOro moTtoka. Ilpupona  LemHbIX
npoiieccoB. DOTOXUMUYECKUE PEAKIIUU. 3aKOHBI MOTJIOIICHHUS.
KBanToBbIH BbIX0A. CKOPOCTh (POTOXUMHUYECKUX ITPOLIECCOB.

Jluteparypa:

1. Epemun B.B., Kapros C.U., Ycenenckas U.A., Ky3smenko H.E., JIynun B.B. OcHoBbI
¢usznveckoit xumuw, T.1 Teopus. M.: bunom. JIaboparopus 3nanuii. 2013.

2. Epemun B.B., Kapros C.U., Ycnenckas U.A., Ky3smenko H.E., Jlyann B.B. OcHoBBI
¢busnueckoit xumuy, 1.2 3agauu. M.: bunowm. Jlaboparopust 3Hanwmii. 2013.

3. H.C. Kynpsmesa, JL.I'. bonnapesa, ®u3znyeckast Xumus : y4eOHUK 17151 OaKkaaaBpoB
BY30B. Mocksa: IOpaiit, 2012. 340 ¢

4. A.B. ApremoB, Pusndeckas XUMHUs: y4eOHUK JJISI CTYIEHTOB YUPEKICHUH BBICIIETO
npodeccuoHabHOT0 00pa3oBanus. MockBa: Akanemus, 2013. 288 c.

Pazgen «AHanuTHuyecKkas XHUMHUS

Ne Tema Conepxanue
TpeboBanust K peakusaM, UCIOJIb3YEMBIM B TUTPUMETPUUECKOM
aHain3e. Buabl TUTPUMETPUYECKUX ONPENECIICHUN: NPSIMOE,
o0OpaTHOe, KOCBEHHOE THUTpOoBaHUE. Todka HKBHUBAJEHTHOCTH U
1 Turpumerpuueckue TOYKA KOHIIA TUTpoBaHUA. KHCIOTHO-OCHOBHOE THUTpPOBAHMUE.
METO/IbI KucnorHo-ocHoBHbIe MHAuKaTOpel. [IpuMepsl omnpeneneHuil.

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHOE TUTPOBAHUE.
IIepMaHTaHaTOMETpPUA, HOoaOMETpHUA, JAUXPOMATOMCETPH,
6p0MaTOMeTpI/I$I. KOMHJ’ICKCOHOMCTpI/I‘IeCKOG TUTPOBAHUC.

MeTtoapl, OCHOBAaHHEIC Ha
2 pa3Iu4HON
pacTBOPUMOCTH OCAJKOB

[lonsatne o pactBopumocTH. DakTOpbl, BIUAOIIKAE HA
pacTBOpuUMOCTh OocaikoB. dpakiroHHoe (JpoOHOE) OcakIeHHe
MaJIOPaCTBOPUMBIX COEIMHEHMM. ['paBUMETpHYECKUIl aHamu3.
[Ipumeps! onpenenennii. OcaauTeIbHOE TUTPOBAHUE.

DNEKTPOXUMHUYECKUE
METOJBI aHaITN3a

[Torenmomerpruyeckuit METO.I aHaIm3a. [Ipsimas
noreHuomerpus. HMonomerpus. MexaHu3M BO3HHKHOBEHUS
MEeMOpaHHOTO TOTeHIMaNa, TUmbl MeMOpaH. CTeKISTHHBINA
aneKTpo 1 usmepenus pH pactsopos. [loteHunomerpuueckoe
tuTpoBaHue. CyIHOCTh U OCOOEHHOCTH KYJTOHOMETPHUYECKOTO
Metona. OOnacTu aHATHTHYECKOTO WCMOnb3oBanus. [Ipsmas
KYJIOHOMETPHUSI 151 KYJIOHOMETPHUUYECKOE TUTPOBAHUE.
[Monsiporpaduueckuii ananus

OnTudueckue METOIbI
aHajmsa

CnextpooToMETpHUYECKU  METOJ  aHaju3a. CriexTpsl
MOTJIONIEHUS! pacTBOPOB. OCHOBHbBIE XAPAKTEPUCTUKHU CIIEKTPOB.
OcHOBHBIE 3aKOHBI CBeTOMOTIIONeHUs. 3akoH byrepa-JlamGepra-
Bbepa. CnekrpodoTomerpudecknii aHaan3 ABYXKOMIOHEHTHBIX
cucteM. ATOMHO-a0COpOITMOHHBIN MeTOo T aHan3a. OCOOCHHOCTH
aTOMHBIX CHeKTpoB. [lmamMeHHbIE W HEIJIaMEHHBIE CIOCOOBI
atoMu3zauuu. Jlamma ¢ TONBIM  KaTooM KakK HMCTOYHHK
Y3KOIOJIOCHOTO U3IIy4YCHHUS. ATOMHO-?MUCCHOHHAs
CIIEKTPOCKOIHSI. KauecTBeHHbI u KOJINYE€CTBEHHBIN
CIEKTPAaJIbHbIN aHAJIN3
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Jlureparypa:
1. OcHoBbl aHamuTH4yecKkor xumuu. B 2-x kH. Yueb. s By3os/ FO.A.3omnoros, E.H. Jlopoxoga,

B.N.®aneesa u ap.; Ilox pen. FO.A.3onoroBa. -M.: Beicu. mik., 2012. - 383 c. (MU npyrue roasl
W3/IaHHS)

2. Kpuctnan I'. Ananutiueckas xumus. B 1Byx tomax. M.: bunowm, 2013

3. Bepmmmnann B.W. Ananutnyeckas xumus : ydeOHUK [mns By3oB] / B. W. Bepmunun, U. B.
Brnacosa, U. A. Hukugoposa .— M. : Akagemust, 2011 .— 442 c.

Paznen «KomwtonaHasg XuMusy

Ne Tema Conepxanue
Knaccudukanmss gucnepcHslx cucteMm. PaccesHue cBera B
KOJUIOUJIHBIX cucTteMax. 3akoH Panes. Ilornomenue ceera B
IMCTIepCHBIX cucTemMax. /Iuddys3us B KOIIOMAHBIX CHCTEMaXx.
1 Komnounneie cucremsl 1 | CeuMeHTalMsl B JUCIIEPCHBIX CUCTEMAaxX B I'PABUTALMOHHOM U
HX CBOMCTBA HEHTPOOSKHOM TOJIsAX. JIBOWHOW SIEKTPUYECKUI Cllod Ha
rpaHMIle pa3delia TBEpAOE TEJIO — HMOHHBIA  pacTBOP.

DNEeKTPOKMHETUYECKUN  MOTEHUUAN.  DJIEKTPOKUHETHUYECKUE
sBieHus. VloHHBII 0OMEH.

[ToBepxHOCTHOE HaTsKeHUE. TepMOIMHAMUKAa IIOBEPXHOCTH.
Kanunnspusie  sBnenus. 3akon  Tomcona  (KenbBuHa).
[loBepxHOCTHOE  HaTsKEHHE  pacTBOpoB.  IloBepxHOCTHasA
aKTUBHOCTB. AjcopOuus. [IoBepXHOCTHO-aKTUBHBIE BEIIECTBA.
2 | TloBepxHOCTHBIC siBJICHHUS | YpaBHeHuWe ancopommm [uGbca. M3orepma amcopOmmm
JlanrMiopa. AncopOIus Ha TpaHUIlE pasjiena TBepAoe Teo — ras.
TBepapie copOeHThl. fIBieHue cmauumBaHus. CmauuBaHue U
aaresus. CwmauumBanue u ancopoumss [IAB Ha TBepmoit
TTOBEPXHOCTH.

OO6pazoBanue TUOPOOHBIX IUCIEPCHBIX CUCTEM B IpoOIEccax
KOH/IeHcaluu HoBoW (a3bl. IlomydeHne IUCTIEPCHBIX CHUCTEM
METOAaMU JUCIICPTrUPOBAHUS. Ouncrtka KOJIJIOMAHBIX CHCTEM
CamornponsBosibHOE 00pa3zoBaHHE JTHOQWIBHBIX JUCHEPCHBIX
cucteM. Kpurepuit  PeOungepa.  MunemnnoobpazoBaHue.
Comobmmmzaiuss B munemwiax. @DaxkTopsl  yCTOWYMBOCTH
oG OOHBIX  JHUCTIEPCHBIX CHCTeM. MeToabl  KOoaryJsiuu
KOJIJIOUJIHBIX CHCTEM.

OO6pa3oBaHue u
3 YCTOHYHBOCTH
JIMCTIEPCHBIX CHCTEM

Jlureparypa:
Ilykun E. /., ITepuoB A.B., AMenuna E.A. Komonanas xumus. M. « FOpaiit». 2014

Mopauesckuit A.I'. @uzndeckas xumus. [loBepxXHOCTHBIE SBICHUS U TuciepcHble cucTeMbl. CI10
«JIambp».2015

Cymm b.JI. OcHoBbI KOtonaHoN xumuu. M.: U3n.11. «Axkagemus»; 2013

®posos FO.I'. Kypc komnonanoit xumuun. M.: u3f. 1oM «AnbsHcy, 2011.

Kupnuenko O.A. [Ipaktukym o kostongHon xumun. M.M3a-Bo IIpomereii. 2012. (3BC)
BepexxnukoB B.H., I'epmamesa M.M., Kpeicun M.IO. KomnougHas XuMusi MOBEPXHOCTHO-
akTuBHBIX BenlecTB. CII6. «Jlanp».2015. 304 c.

JleMOBapHaHT KOMILJIEKCHOT'O TeCTAa pa3MellleH Ha caiTe
https://magister.urfu.ru/ru/programs/
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