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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

]_Ie.m,}o OCBOCHHUA JUCIHHUIIJIMHBI «COBpeMeHHbIe l'[pOﬁ.]'IeMbI (bn3nqec1c017i
XUMHUW» ABJIECTCHA HN3YUCHHC CTPOCHHA BCIICCTBA, )I(H,HKOCTeﬁ, KUIAKUX KPpUCTAIIOB H
aMOp(bHBIX TCJI, a TaKXKC 3JICMCHTHI HepaBHOBeCHOﬁ TEPMOANHAMUKHU, KHHCTUKH CJIOXKHBIX

MIPOIIECCOB U JAPYTHE BOMPOCHI (PU3UUECKON XUMUHU.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

Juctunnuna «CoBpeMeHHBbIE MpoOieMbl (U3MYECKON XHUMHHM» OTHOCUTCS K YacTH,
dbopMUpyeMOil y9acTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHHIA; H3y4aeTcsi B 3 CeMecTpe.

JucuuninuHa TpeacTaBisieT CcoOOH TEOPETHUECKYK0 OCHOBY HJsi  yIiIyOJIEHHOTO
HN3YUCHUA TCPMOJMHAMUKHU U (1)I/ISI/I‘-I€CKOI\/JI XUMHUHU B LCIIOM, a TaK¥XKeE HN3YUCHUA TaKHUX
KypCOB XHMHUYECKOro Tpoduias Kak KOJUIOWJAHONW XHWMHU, XHMHUU TBEPAOTO Tena,
XUMHYECKOU TEXHOJIOI'UH, (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX METOO0B UCCIICAOBAaHU.

[lepeueHb NUCHUIUIMH, HEOOXOAMMBIX AJI M3YyYEHUS NUCHUIUIMHBI: HeopraHudeckas
XUMHUS, KBAHTOBAsK XUMUs, GU3HKaA, MaTEMaTHKA.

Taoauua 2.1.

Cpsa3sp aucnumiimHbl  «CoBpeMeHHble  mpoOiaeMbl  (GU3NYECKOH XHUMHHM» €
NpeJmecTBYOIHMH TUCHUIINHAMYA U CPOKH MX H3Yy4YeHHUSs

Kon JIuCuuImHel, TNPEeIIeCTBYIOINE JIUCHUILINHE Cemectp
JMCLUTUTIHBI «CoBpeMeHHbIe TPo0IeMbl (PU3MUECKON XUMU
b1.0.03 AKTyaJbHbI€ 33/1a4l COBPEMEHHON XUMUU 1
Tabauna 2.2.

Cpsa3b aucuumiimHbl  «CoBpeMeHHbIe  mpoOjaeMbl  GU3NYECKOH XHUMHM» €
MOCJIeAYIOIUMH JUCUUIVIHHAMH ¥ CPOKH UX U3y4YeHHS

Kon JucuMninHel, CleAylonme 3a JUCHHUIUTMHON Cemectp
JMCLIUTUTAHBI «CoBpeMeHHbIE TPOOIEMBbI PU3MUECKON XUMHUU»

b.1.B.09 HayuHble OCHOBBI IPENO/IaBAHNS XUMUU 4

b1.0.02 CoBpeMeHHbIE METOABI XMMUUECKOTO aHATIN3a 2

b1.B.10 TepmoarHaMuKa pacTBOPOB 4




B pe3yabTare 0CBOCHUS TUCHUILIMHBI 00YyYAIOUIUICSH T0JIKEH:

3HATh:

CTPOEHHUE BEILIECTBA, FTEOMETPUIO MOJIEKYJT U 3JIEKTPOHHO-CTEPUUECKUE MOJIETIH;

CTPOCHHE KUAKUX KPUCTAILJIOB U UX MPUMEHEHHE;

AJIEMEHTHI HEPABHOBECHOU TEPMOIMHAMUKY;

ABTOKATAJIMTUYECKUE PEaKLIUU;

MOBEJICHUE MOHHBIX KHIKOCTEH U TBEPbIX JIEKTPOIUTOB;

- 0 xpomarorpaduu, NOBEPXHOCTHBIX SIBJICHUSIX KaK HEOThEMJIEMOW 4YacTH (usnueckoit
XUMUH;

- BO3MO’KHOCTHU MIPUMEHEHHUS OCHOB JUCIMILTUHBI K PEIICHUIO MPAKTUYECKUX 3aJad.

YmMeTh:

- TPOJEMOHCTPHPOBATH CBsI3b (DyHAAMEHTAIBHBIX SKCIEPHMEHTOB C TEOPHEH;

- CaMOCTOATEIBHO (POPMYIHPOBATH 3aa4y (PU3NKO-XUMHIECKOTO HCCIICJOBAHUS B XUMHUYECKUX
CHCTEMaX;

- MOJIB3YyACH IMOJYYCHHBIMU 3HAHUAMU, YMCThH BI)I6I/IpaTI) ONTUMAJIBHBIC ITYTH U METO/IbI PCILICHUA
IIOCTaBJICHHBIX 3a/1a4;

- TIPOBOAWTH (PM3UKO-XUMHYECKHE HCCIEIOBAHUSI CHCTEM M IPOIECCOB C HCIOJIb30BAHUEM
COBPEMEHHBIX MeTOI0B ¥ prOopoB DXMA;

IIPOBOAUTH (1)I/I3I/IKO-XI/IMI/I'-IGCKI/IC paC‘-ICTI)I;

TIOJIB30BAThCSl CIPABOYHON JIUTEPATYPOIi;

rpaguuecku 0TOOpaXkaTh MOyYEHHBIE 3aBUCUMOCTH;

AQHAIM3UPOBATh M 00CYXKAATh Pe3yIbTaThl PU3UKO-XUMUUIECKUX UCCIIEJOBaHUH;

BECTH HAYYHYIO JUCKYCCHIO.

Baagern:

- OCHOBaMH TeOopuHu (PyHTAMEHTAJBHBIX pa3/leioB XUMHUHU (MPEXKIE BCEr0 HEOPTaHUYECKOH,
AHAJIMTUYECKOW, OPraHUYeCKOM, (PU3NYeCcKOi, XMMUN BHICOKOMOJIEKYISPHBIX COCMHEHHA, XUMUU
OHOJIOTMYECKHX 00bEKTOB, XUMUUECKON TEXHOJIOTHH);

- CIIOCOOHOCTHIO MPHUMEHSTh OCHOBHBIE 3aKOHBI XHMHUHU TIpU OOCYKIACHUHM TOTY4EeHHBIX

pe3yabTaTOB, B TOM YHCIIE C MPUBJICYCHHEM HH(POPMAITMOHHBIX 0a3 JaHHBIX;

- HaBbIKAMHM XHUMHYECKOTO SKCHEPUMEHTA, OCHOBHBIMM CHUHTETUYECKMMU W aHAIUTUYECKUMHU

METOIaMU TIOTTYYSHUS U UCCIIEIOBAHNS XUMUYECKUX BEIIECTB U PEAKIIUH;

- HaBbIKaMU pabOTHl HA COBPEMEHHOW y4ueOHO-HAyYyHOW ammaparype MpH MPOBEACHUH

XUMHUYECKUX IKCTICPUMEHTOB;

- METOJaMH PETUCTPALIUH U 0OPaOOTKH PE3yIbTaTOB XUMUIECKUX IKCIIEPUMEHTOB,

- MeTojaMu 0e30MmacHOro o0paIeHus ¢ XUMHYECKUMHU MaTepHaIaMH ¢ YI€TOM UX (PH3HUECKUX

Y XUMUYECKUX CBOMCTB, CIIOCOOHOCTHIO MTPOBOAUTH OIIEHKY BO3MOXHBIX PUCKOB;

- OCHOBHBIMH (PH3MUYECKUMH W XUMHWYCCKHUMH TIOHSITUAMU; 3HAHUSMHU (YHIAMEHTAIbHBIX

3aKOHOB (PM3HMKH U XFMUH, SIBICHUH U MIPOIIECCOB, U3Y4aEMbIX 3TUMH HayKaMH.

3. KOMIIETEHIIMU OBYYAIOLIETOCS1l, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCTIAITJIMHBI
[Iporiecc wM3ydeHuss JUCHMIUIMHBI HampaBieH Ha (OPMHPOBAHUE HIIEMEHTOB

caenyromux kKommereHuuid B cooTBerctBuM ¢ OI'OC BO wu OIIOII BO no nanHomy

HaIpaBJICHUIO ITOATOTOBKHU:



a) ynuBepcaabHbIX (YK) - YK-1
0) mnpodeccuonanabubix (IIK) - ITK-2.

Taoauua 3.1.

Martpuua cBsi3u KoMIeTeHIHi, pOpMUpPYeMBbIX HA OCHOBE U3YUeHHs THCIUIIHHbI
«Oco0eHHOCTH aHAIN3A BAKHEHIINX 00bEKTOB OKPY:KaIOLIel cpebDy, C BpeMEeHHbIMU

ITallaMi 0CBOCHHSA €€ COACPKAaHUSA

Kongr Kommerenmus Cemectp
KOMIIETCHIINI U3Y4YCHUS
(@rocC)
YK-1 Croco0eH OCyIIeCTBIATh KPUTUUECKHUI aHaTN3 TPOOIEMHBIX 3
CUTyalliii Ha OCHOBE CHCTEMHOTO TIOJIXO/a, BbIPAOATHIBATH
CTpaTeruio AeUCTBUI
[1K-2 Cnocoben MIPOBOJIUTH NaTeHTHO-UH(POPMAIIHOHHBIE 3
MCCIICIOBAaHMsSI B BEIOPaHHOM 00J1aCTH XUMUH WITH CMEXKHBIX HAYK
4.0FbEM JUCHUILJIUNHBI U BUJIbl YYEBHOM PABOTHI
Tab6auna 4.1.
Buj yueOHoi padoThl Bcero 3
4acoB cemecTp
OO01mmas TpyI0eMKOCTh TACITUTUTHHBI 108 108
AynuTOpHBIE 3aHATHUS 48 48
Jlexun 32 32
[IpakTnueckue 3aHATHS 16 16
CamocrosrenbHas pabota ctyaeHtoB (CPC) 60 60

5. COAEPKAHUME JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHNYECKHUX WJIN ACTPOHOMHNYECKHUX YACOB 1 BUIOB YYEBHbBIX

3AHATUI

CTpyKTypa U coaep:kaHue TUCHUTITHHBI

Taoauna 5.1.




| Pazgen qucnurmuHb Buapl yueGHO# paboThI (4ac) dopMbl
/m KOHTPOJIS
§ Jlek-1tun [Ipakt. | Camoc-
= paboThI | TOsITE-
O JIbHBIE
paboThI
1. | CrpoeHnue BemecTBa 3 2 2 6
2. | I'eomerpus MOJIEKyd. | 3 4 2 8 Tecr
Teopuss W  IJICKTPOHHO-
CTEPUYCCKUE MOJICIN
3. | Crpoenue JKUIKOCTEMH, 3 6 2 8 Tect
KUJKUX  KPUCTALIOB |
aMOpP(HBIX TET
4. | Monekynsipueie  (Hagmo- | 3 4 2 8 KontponbHas
JICKYJISIPHBIC) KPUCTAILIBI pabora
5. | DnemeHTHl HEpaBHOBECHOM | 3 4 2 8 Tect
TEPMOIUHAMUKHU
6. | Kuneruka CIOXHBIX | 3 6 2 8 Tect
IPOIIECCOB
7. | DNEKTpOXUMHUS  HOHHBIX | 3 4 2 8 KontponbHas
KUAKOCTEH W TBEPABIX pabora
AJIEKTPOJIUTOB
8. |TasoBas xpomarorpadus | 3 2 2 6
P BBHICOKHX JABIICHUSX U
WHBEPCHOHHAS ra3oBas
xpomarorpadus
Hroro: 32 16 60 3a4er
Taoauma 5.2.

KOHKPETI/I?oaI[I/Iﬂ pe3yJbTaTOB OCBOCHUSA THUCHUIIJIMHDI

YK-1 Cnocooen

OCYLIECTBJIATh KPUTHYECKMII aHAJIM3 NPOOJeMHBIX CHTyauMii Ha

OCHOBE CHCTEMHOIO IOJAX0/a, BLIPA0ATHIBATH CTPATEIHIO ACHCTBUIA

3HaTh:  BUABI  OCHOBHBIX
UH(POPMALIMOHHBIX ~ MCTOYHH-
KOB, HOPMAaTUBHBIX IPAaBOBBIX
JIOKYMEHTOB B O0JIACTH XUMHHU
U XUMHYECKOHW TEXHOJOTHH,
METO/Bl M CIOCOOBI pEIICHUs
MpOoOJIEMHBIX CUTyallUd; oOc-

HOBHBIE JTalbl M  3aKOH-
OMEpPHOCTH Pa3BUTHA XUMHU-
YECKOU HayKH, cucTemy

Ymerb:  IpUMEHATH K
KOHKpPETHOMY  (pakTHuec-
KOMY MaTepually TeOpeTH-
YecKue 3HaHus, HeoOXOoIu-
MbI€ JJISl pelIeHus Mpoo-
JeMHBIX CHUTYyallui; BBISIB-
JSTh  HEAOCTATOYHOCTh M
HEJOCTOBEPHOCTh  MHGOP-
MallMd  [pU  pEIIeHUH
POOJIEMHBIX CUTYaIUH.

Baanern:
MOJIL30BaHMA
nHpOpMaNUl IS PEIICHUS
MPOOJIEMHBIX CHUTyalluii; Ha-
BBIKAMH PEIICHUS TUITUYHBIX,
HaumOoJee dYacTo BCTpPEYaro-
IUXCST TMPOOJIEMHBIX CHTYya-
OUH.

HaBBIKaAMH
HCTOYHUKOB

uc-




byHIaMEHTAIBHBIX XUMHYEC-
KNX TIOHATHH © METOJ0J0-
THYECKUX AaCHeKTOB (u3nyec-
KOfI XUMUU, HpI/IHL[I/IHbI aHa-
JIM3a MOJIYYEHHBIX JaHHBIX

IIK-2 Cnoco6en nposooums nameHmHuo-uHpOpMayuoHHble UCCTE008AHUS 6 GbIOPAHHOU
ooacmu Xumuu uau CMeNCHbIX HayK

3HaTh: TNAaTEHTHO-UHPOpPMA- | YMeTh: TPOBOJUTH TTOUCK Baaners: HaBbIKAMHU
HUOHHBIE 0a3bl JAHHBIX IO | CIELMATU3UPOBAHHON WH- | aHanu3a U O0OOIIeHHUS
COBPEMEHHBIM  HAHOTEXHOJIO- | opMallMK B TATEHTHO- | PE3YJIbTATOB IOKMCKA Crelra-

TUSIM M HAaHOMaTepuaiam MH(OPMALMOHHBIX  0a3ax | IM3UpOBaHHOW WHGOpPMAIUU
JAHHBIX TI0 COBPEMEHHBIM | U MaTCHTHO-UH(OpMAIH-
HAHOTEXHOJIOTHUSIM U Ha- | OHHBIX 0a3ax 1Mo COBpe-
HOMAaTepHaiaM MEHHBIM HAaHOTEXHOJIOTHSIM H
HaHOMaTepHagam

Conepxanue 1ucuuiuinHbl «CoBpeMeHHbIe PO0IeMbl (PU3NYECKO XUMHN»

Tema.l. CTpoeHne BelecTBa.

[Tepuonuueckass cuctema 3ieMeHTOB. COBpPEMEHHBIH BHJ MNEPUOJUYECKON CHCTEMBI
N1 .MenneneeBa. OcoOble CBOWCTBA 3JEMEHTOB, OTKphIBarommx 1s-, 2p-, 3d, 4f-anemeHToB.
DJIeKTPOHBI AaTOMHBIX opbuTasei 1s-, 2p-, 3d, 4f-anemenToB.

DJEKTPOHHOE CTPOCHHUE COCOUHEHHWH TEpPEXOJHBIX U HEMEPEeXOIHBIX DJIEMEHTOB.
Jlenokanu3oBaHHbIE U JIOKAJIM30BaHHbIE BaJECHTHBIE 3JIEKTPOHBI B3aumopencTBus. IIpaBuio
4eTHOCTH. Bropuunas nepuonndHocTs. [lepuoauyeckas cucreMa XMMHUYECKUX AJIEMEHTOB Kak
YIOPSI0OYEHHOE MHOKECTBO.

Tema 2. 'eomeTpusi moJieky.1. Teopusi H 31eKTPOHHO-CTePUYECKHE MO/IEJIH.

Mozens  JIOKQJIM30BAaHHBIX  AJIEKTPOHHBIX  MNap. PaBHOBecHbIE  reoMeTpuYecKue
KoH(purypamuu mojekyn tana ALm.

HckaxxeHus: TeOMeTpUYEeCKOro CTPOCHMsI BCIIEJACTBHE OTTAJKMBAHUS pa3MYaroIuXcs IO
pa3Mepy ¥ IOJBMYKHOCTH JIOKAJIM30BAHHBIX AJIEKTPOHHBIX map. [Ipumepsr.

Moenb MaKCUMaJIbHOTO TIepeKpbIBaHus. [ nOpuan3anys BaJeHTHBIX aTOMHBIX OpOUTasei.
HeskBuBaneHTHbIe THOPHUIHBIE ATOMHBIE OPOUTAIIH.

[TpocTpaHcTBEHHAs] HANpaBIEHHOCTh XMMHMYECKOH CBSA3H. J[OCTOMHCTBA M OTpaHUYEHHUs
MOJIEJH.

Mogenb opOHuTanbHO-AeUIMTHBIX CBsi3edl Ha mpumepe Monekyn ALK nemepexomnbix
DIIEMEHTOB. ['€OMeTpHs MOJEKYlT B TEOPHH KaHOHHYECKHX MOJEKYJISPHBIX OpOHUTaJCH.
Boruncrienue noyiHeIX 3HEPTH MOJIEKYJIIbI JAJISl pAa3JIMUHBIX €€ TeOMETPUUYECKUX KOH(PUTypalnii.

Ornpenenenne cTabMILHON MOJEKYISIpHOU TeoMmeTpun. JlnarpamMmmbl MuunkeHa- Y odima.
[TpaBuna 3anmogHeHUs MOJEKYJSPHBIX opOuTaneil. Bubponnoe crpoenue monexyn. BuGponusie
3¢ deKTh 1 reoMeTprueckasi popma MOJIEKYII.

Kondurypannonnas ycToMuMBOCTh MOJIEKYIL. I 'eoMeTpusi KOOPAUHUPOBAHHBIX JIMTAH/IOB.

Tema 3. CTpoeHue KUAKOCTEH, }KHIKNX KPUCTAJUIOB H aMOP(HBIX TeJl.

OcHOBHBIE 0COOEHHOCTH CTPOEHUS KUAKOCTEH U aMOP(HBIX BeLIecTB. bamKHUI MOpsIoK.
OYHKINY paAUaIbHOTO pacipeesieHusl.

OCHOBHBIE THITBI CHJI MEXMOJEKYISIPHOTO B3auMojeHCTBHs. Me3zomopdubie (azoBbie



COCTOsAHMS BeulecTBa. IIpumepst.

Kunkue kpucramiapl. OCHOBHBIE KJIACChl OPraHUYECKHUX COEIUHEHUK-ME30I€HOB.
@®a30oBple IpEBpaLICHUs] B JKUJIKUX KpUCTaUIax. Bapuauus Temmneparypbl HEMAaTHKO-
M30TPOIHOIO MEPEX0/1a B TOMOJOTHUECKHUX PsAJaX KATAMUTHBIX KUAKUX KPUCTAILIOB.

DU3UKO-XUMHUYECKUE CBOMCTBA KUAKUX KPUCTAILIOB. JKUIKOKPUCTATUIMYECKUE CTPYKTYPBI
B Onosoruueckux cucremax. CTpykrypa namesut. bucinou u apyrue ciiokHble HaIMOJIEKYJISIPHBIE
00pa3zoBaHusl, NEPEXOAbl MEKAY HUMH.

BsaumopeiictBue JIUIHUI-0€IIOK, OucnoiHbIe JIUIUHBIE MeMOpaHBbI.
KuaKOoKpUCTAIINIECKOE COCTOSIHIE MaKPOCKOITUYECKUX OMOOOBEKTOB.

Tema 4. MouiekyJjasipHble (HAAMOJIEKYJISAPHbIE) KPUCTALIIbI.

CrtpoeHune MoJIeKyIspHBIX KpucTayioB. Kiatpatel. DHeprus pemeTku. MexMoieKysipHble
yHuBepcaibHble (Ban-gep-BaanbscoBbl) u cnenuduueckue B3auMoaeictsus. Bogoponnas cBs3b.
OMIIUPUYECKHUE OLIEHKU YHEPTHH MOJIEKYJISIPHOTO KpUCTAJLIA.

MexMonekynsipHble NOTeHIManbl B3aumojaencTBud. I[lorenuman Jlennapaa-/{»oHca.
MeTto1 aTOM-aTOMHBIX [TOTEHIIUAJIOB.

['oMOMoIIEeKyIApHbIE KPUCTAILIIBI.

ANCOpPOIIMOHHOE M XMMHYECKOe MOAW(HUIIMPOBAHUE IOBEPXHOCTH aJCOPOEHTOB. THIIBI
aacopbentoB. ['padutupoBannas tepmuyeckas caxa (I'TC). OcobGeHHOCTH XUMHUYECKOTO,
reoMeTpUIecKoro u ¢azoBoro crpoenus noepxHoct ['TC.

[Tpumenenue ['TC u e€ MonudUIMPOBAHHBIX aHAIOTOB ISl Ta30XpOMAaTOrpaduyecKkoro
pasneneHus CTPYKTYpHBIX W IPOCTPAHCTBEHHBIX H30MepoB. KapOoxpomsl, kapOopaxw,
YTJIEPOJIHBIE MOJIEKYJISIPHBIE CUTA, AKTUBHBIC YIJIU.

HanopasmepHbie yriepogHbsle MaTepHaibl:  (QYUIEPEHBI, YIJIEpOIHBIE HAHOTPYOKH,
yrIaepoAHble BOJOKHA, rpadeH. WX wucmnonb3oBaHHE B COBPEMEHHBIX COPOIMOHHBIX U
HAHOTEXHOJIOTUSX.

Honnble ancopOeHTsl. Kpucraminueckue HEMOpUCTble HOHHBIE aacopOeHThl. Cynbdar
Oapust ¥ Cyb(hU TEPEXOTHBIX METAJIIOB.

AncopOuysi Ha MOHHBIX aJICOPOEHTaX MOJIEKYJ OPraHMYECKUX COETUHEHUN DPa3IU4HOrOo
AIIEKTPOHHOIO U POCTPAHCTBEHHOTO CTPOEHUS.

[leomutbl u okcuabl. TOHKOMOPUCTBIE HMOHHBIE -11€0JUTH. OCOOEHHOCTH MOPHCTOM
CTPYKTYpBI LIEOJIUTOB, UX MOJIEKYJIIPHO-CUTOBBIE  CBOICTBA.

Bnusaue  mosdsipHOCTH MOJIEKYN  ajcopOaToB Ha MX aACOpOIMIO HAa  LEOJUTaXx.
AJCOpOEHTHI-OKCH/IBI.

KpemueszeMHbie ancopOeHTHl (CHIIMKAIUT, adpOCHII, CHUJIOXPOMBI,  CHJIMKArelu,
MOPUCTHIE CTEKJIA) U HUX aJCOPOIIMOHHBIC CBONCTBA. I'mapokcunupoBanue u
JETUAPOKCUIINPOBAHUE IMOBEPXHOCTHU KPEMHE3EMOB. XHUMHYECKOE

Mo (pUIIPOBAHKE TOBEPXHOCTH KPEMHE3EMHBIX a/ICOPOEHTOB.

Oxcus amroMHUHUSA, €ro aIcOpOLMOHHbIE CcBOMCTBAa. OpraHMyYecKre MOPUCThIE aJICOPOCHTHI.
[TonyueHue HEMOJSAPHBIX U MOJIIPHBIX OpPraHUYeCKUX MTOPUCTBIX a71copOEHTOB.
PerynupoBanue nopuctoii ctpykTypsl. HanocTpykTypa mop.

Tema 5. Teopun agcopouuu razos u napos. TepmoanHaMHuKa aACOpOLIUMN.

ACOpPOEHTHI C OTHOPOIHOM U HEOJHOPOAHOM MOBEPXHOCTHIO. TUIIBI  MOBEPXHOCTHBIX
HEOJTHOPOJHOCTE W BIMSIHHE HEOJHOPOAHOCTEH Ha afacopOLuIo.

Jlokanu3oBaHHas aacopOIMs ra3oB M IapoB Ha OJHOPOAHOM moBepxHOCTH. Teopuu
I'enpn, Jlenrmropa u bpyHayspa-Ommera-Tennepa.

MoHoMoeKyIsgpHast 1 MOJUMOJIEKysipHas  ajgcopouus. Kraccudukauus u3orepm
MOJIUMOJIEKYIISIPHOM aICOPOIIH.

BnusiHre MeXMONEKyISpHBIX B3auMojeiicTBuii "agcopOar-agcopOeHt" u "amcopbart-
azcop6at" Ha ¢GopMy JIOKAIM30BAHHON aICcOpOIINH.

HenokanuszoBanHast ancopOuusi  Ha  OJHOPOJHOM  TOBEPXHOCTH. YpaBHeHue



COCTOSIHUSI MOHOCIIOS, CBSI3b C YPaBHEHHEM M30TEPMBI aAcOpOIU. YpaBHEHHE XHUIUIA.

JIBymepHbIe (ha30BbIe Mepexoibl B aACOPOLIMOHHOM CIIOE.

Ancopouust mapoB B Mopax. Mesonopsl. Kanmwnspaas koHzaeHcauus.
TepmoauHamMuueckMe U KUHETHMYECKHE  MPUYMHBL, NPHUBOAAIIME K  KallWUIIPHO-
KOH/ICHCAallUOHHOMY TMCTEPE3UCY.

DKCepUMEHTAIbHOE OINpeZielieHue pachpeziesieHuss Mop Mo pa3Mepam. AjcopOuus B
mukponopax. Teopust Ilonstnu. Teopuss 0ObeMHOro  3amOJIHEHMs]  MUKpPONIOpP, YpaBHEHHUE
Jyoununa-PagymkeBuya. VYpaBHenue benexepa-dDpeitnnxa KaK MpeaeabHbIN
citydail JUIsi LIMPOKOIIOPUCTHIX aICOPOCHTOB.

Tema 6. Tepmoaunamuka aacopouuu U3 razosoi ¢assl Ha TBepAOM ajcopOeHTe.

TepMoaMHAMHUYECKOE u CTAaTHUCTHYECKOE ONKMCAHUE aJICOPOIIMOHHON
CHCTEMBI.

Meron [I'ub0Oca: w30bITOYHAs rUOOCOBCKas ajcopomws, eé bu3rIeCcKuii
CMBICII.

TepMoarHaAMHUYECKHE XapaKTePUCTHKU ajzcopOIuu, UX (PU3MYECKUH CMBICI,
3aBHCHMOCTh OT CTEICHH 3alOJHCHHS MOBEPXHOCTH.

[TpenenbHO Majoe ("HyneBoe'")  3amoJIHEHHWE MMOBEPXHOCTH, KOHCTaHTa ['eHpu

a/ICOpPOIIMOHHOTO PaBHOBECHSI.

['a3oxpomarorpaduueckuii MeTOA U3y4eHUS TEPMOIAMHAMUKH afcopOLuu B 00JacTU
"HyJeBOro" 3aloJHEHHUs IOBEPXHOCTU. MOJIEeKyIspHO-CTaTUCTUYECKAas Teopusi aJacopOLuu.
CraTHCTUKO-TePMOAMHAMUYECKOE OIHCaHue a7IcoOpOIH. Ananus aicopOLIMOHHOTO
paBHOBECHS C MKCIIOJIIb30BAHUEM OOJIBIIOr0 KAHOHUYECKOro aHcamOIs.

Bupunanbnoe BblpaxkeHue s ruOOcoBckoit  amcopOmmn.  CBsI3b  KOHCTaHTHI
I'enpn ¢ nmoTeHUMaNbHOM SHEpPruel MoJEeKysbl ajacopOaTa B CHJIOBOM IOJE  aACOpPOEHTa.

MonekynsapHO-CTaTUCTHYECKAs TeopUs aacopOIHu Ha ajicopOeHTax C
OJTHOPOJTHOM IJTOCKOW MOBEPXHOCTHIO. I'TC  xak  MomenpHBIM  aacopOeHT s
MOJIEKYJISIPHO-CTaTUCTUYECKUX PacyeTOB.

OOmue NpUHIUNBI TOCTPOEHHUS  NOTEHIMATbHOW  (QYHKIHMUM  MEKMOJIEKYJISPHOTO
B3anMo/ieiicTBus "afgcopbar-aacopOeHT".

Tema 7. XpomaTtorpapus. XpomarorpapuuecKui a1coOpOMOHHBIN aHAJIN3.

CymHocTs MeToma xpomarorpaduu. XpomarorpaMma. MoseKymsipHast XpoMaTorpaQusi.
HNonoobmennas  xpomarorpadusi.  Pasmenenme  cmeceil. l'azoBas  Xxpomarorpadusi.
BricokorddextuBHas  xkugkoctHas ~— xpomatorpadus.  OcCHOBHOe  0OOpydOBaHHE IS

xpomarorpaduu. McnonbzoBanue xpoMaTorpaduu B pellIeHUH MPAKTUYECKUX 3a/1a4.

6. OBPA3OBATEJIBHBIE TEXHOJIOI' A

B nporiecce 00ydeHust UCTIOIB3YIOTCS TPATUITMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUN
(JIekuu, CeMUHApPHBI, MPAaKTHUYECKHE PaOOThI) U aKTUBHBIE WHHOBAIIMOHHBIE 0Opa3oBaTeIbHBIC

TCXHOJIOTHH:



1. CemuHap B IHAJIOTOBOM DPEXHME HNPUMEHSETCS B OCHOBHOM IIPH OOCYXICHHH
BBICTYIUICHHUI CTYJIEHTOB C JOKJIagamu (pedeparamu)

2. ['pynmoBoii pa36op pe3yabTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ coTpyaHMKamMu M pYKOBOAMTENISIMH NPOQHIBHBIX JabopaTtopuii
HPEANIPUATHHA - TOTCHIHATBHBIMU pab0TOIATEISIMU BBITYCKHHKOB.

B niennom npu n3ydeHun Kypca akTHBHBIC M HHTEPAKTUBHBIC ()OPMBI IPOBECHUS 3aHATHIHA

cocTaBisAl0T He MeHee 30% ayIUTOPHBIX 3aHATHH.

7. HEPEYEHb YYEBHO-METOJJUYECKOI'O OGECIIEYEHUA 1)1
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCSA MO JUCHUATLIIMHE

7.1. IlepeueHb-yueOHO-METOUYECKOT0 00ecIedeH s ISl 00yJarommXcs 0 JUCIUIINHE!

1. XuMHS TIPUBHUTHIX TOBEPXHOCTHBIX coemuHenuit / Ilox pen. Jlucuukmua I'.B. M.:
OU3MAT JINT, 2003, 590 c.

2. DKCIepuMEHTaJbHbIE METO/BI B aJICOPOLIMU U MOJEKYIsIpHOI xpomaTorpaduu/ [lon pen.
1O.C. Hukutuna u P.C. IletpoBoii. M.: Uzn-Bo MI'Y, 1990. 318 c.

3. Epemmn B.B., Kapros CH., Ycnenckas U.A., Kyssmenko H.E., Jlyaua B.B. OcHoBBI
¢uznueckoit xumuu. Teopus u 3anaun. M.: MI'Y, 2005, 480 c.

JlexumonHble 3aHATHS TOpoBoadTca | pasa Henmemo B obdbeme 2 yacoB M 1 daca
IpakTHUeCKUX 3aHATUN B 3 cemectpe. [locine okoHYaHMS HM3Y4YEHMS] KaXKJ10M TEMbI CTYIEHTBI

mpoxoadaT CO6CCCI[OB8.HI/Ie, CAA0T KOJIJIOKBUYMBI.

7.2. Yka3zanus JII 06yqafomnxc;1 110 OCBOCHHIO JUCHUIIIIMHBI

Ta6auna 7.1.
Copaepxxanue caMOCTOATEIBHOM PadoTHI 00y4YalOIMXCS
WNoNo Tembl/60npocyl, biHOCUMbIE HA camocmosmensvhoe  [K01-60 Dopmbl
n/n uszyuenue yacos paboma.
1. |Crpoenne Bemectra 6 co0eceioBaHNE
2. [[eomerpust Monekyn. TeopHus W AIIEKTPOHHO-CTEPHUECKHUE 8 co0eceioBaHuE
MOJIETH
CtpoeHune KHUIKOCTEH, KUAKUX KPUCTAIIOB U aMOP(HBIX 8 cobeceoBaHue
Ten
MosekynsspHbIe (HaIMOJIEKYISIPHBIE) KPUCTAILUTBI 8 cobeceroBaHme
5 JJIEMEHTHI HEPAaBHOBECHOW TEPMOAMHAMUKHI 8 cobecenoBanue




6. |Kunernka CIIOKHBIX MPOIIECCOB 8 cobeceoBanue

[. [DnekTpoXMMHS ~ MOHHBIX  JKHAKOCTEH M  TBEPIBIX 8 cobecej0BaHHUE
DIIEKTPOJIUTOB

8. [asoBas xpomaTorpadusi HpH BHICOKMX ABICHHAX U 6 cobeceioBaHNE
MHBEPCUOHHAsS T'a30Basi XpoMaTorpadus

8. OHEHOYHBIE CPEACTBA JUIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "

©CoN bk wDdPE

MPOMEXYTOYHOM ATTECTAILIUUA

Ilpumepnvle npakmuyeckue 3a0anua K CeMUHapam
Bonpocwi k cemunapckomy 3anamuio 1

ITnan 3anamusa:
OCHOBBI KJIaCCUUYECKON TEOPUU XUMMUUYECKOTO CTPOCHUS.

Teopust XUMHUYECKOTO CTPOCHHS MOJIEKYJI.

W3omepust, KoH(DOpMALIHS, TAYTOMEPHSI.

[Toctpoenue MO. Pacnipenenenue snekrpoHoB Ha MO.
['eomeTpryeckas KOHQUTYPALHS] MOJICKYII.

I'eomerpus monekyi, Teopust OBIIIBO IMmmnecnu.
DNEeMEHTHI U ONlepaliid CUMMETPUN MOJIEKYIL.
ToueuHble TPy CHMMETPHH.

Knaccel conpsikeHHBIX Onepaiui.

3414490 [T PELIIEHAST

['eomeTpuueckue XxapaKTepUCTHKH, Y3JI0Basi CTPYKTYpa, IIIOTHOCTh 3JE€KTPOHHOTO
obnaka. CnuH-opOUTaIbHOE B3aUMOACHCTBHE, €r0 MPHUPOJIa U BIMSHNE HAa COCTOSHUS
aTOMOB U MOJIEKYL.

W3omepust BaJleHTHAs! 1 CTPYKTYpHAst, KOH(OpMAIUs U TayTOMEPHSI.

Tomonorust MOJIEKYJIBL, IIeTTh XUMHYECKOTO JICHCTBHSI U TOMOJIOTHYECKUE TPpadbl.
CTpyKTYpHO-HEXECTKHE MOJIEKYJIbI

OpOuTtanbHast MOJIeNIb MOJIEKYIIbI. THUITBI MOJIEKYJISIPHBIX OpOuTasielt (KaHOHUYECKHE U
nokanu3oBanHble). [nopuauzanus AO. Knaccuduxanus MO 1o sHepruu, CHMMETPUH U
Y3JI0BOM CTPYKTYpE.

I'eomerpuueckas popma Mosekyn u ee onpeaeneHue merogom OSIIBO.

Tomonorust MOJIEKYJIBL, TIETTh XUMHYECKOTO JICHCTBHSI U TOMOJIOTHYECKUE TPpadbI.
CTpyKTYpHO-HEXECTKHE MOJIEKYJIBI.

DJIeMEHTHI ¥ OTlepaIliiii CHMMETPHH.

YMHOXEHNE Onepanuii CHMMETPHH.

[TpenGpa3oBanus mogooUs U KJIACCHl CONMPSKEHHBIX JIEMEHTOB Ipynibl. UTo Takoe
IpeCcTaBIeHNE TPYIIIbI?




10. CocTaBuTh MPUBOAMMOE MPEACTABICHUE METHIICHITUKIIONPOIIEHA B 0a31ce KOOPANHAT

o s wnN

MEXIY

aTOMOB yriepoja. 5.0npenenTh CHMMETPHUIO KOJICOAHU MOJIEKYIIbI
METHUJICHIIUKIIONIPOIICHA.

Bonpocwl k cemunapckomy 3anamuio 2

ITnan 3anamusn:
[Tomstpu3alnys BEImecTB B CTATHYECKUX U MEPEMEHHBIX JIEKTPUUYECKUX TTOJISX.

VYpasuenus Knaysuyca-MacorTu, Jlopeuna-Jlopentua u [{ebas- JlamxkeBeHa. MeTossl
orpezeNieHus: AUMOIbMOMEHTA.

CBs13b IUMOJIBLMOMEHTA CO CTPYKTYPOUH U CUMMETPUEN MOJIEKYIL.

Bekropnas cxema pacuera JUMIOIbMOMEHTOB CIIOKHBIX MOJIEKYIT

BpamarensHble 1 Kone0aTeIbHbIE COCTOSHHUS.

[TpaBuiia oT60pa BO BpalaTeabHbIX, KOJEOATEIbHBIX U KOJIE0aTeIbHO-BpaIllaTeIbHbIX
nepexoiax.

DIIEKTPOHHBIE COCTOSHUSA.

341491 VI PELIEHHA

1.Yka3arb, 3aBUCHUT JIM OT TEMIIEPATYPHI MOJISIPU3YEMOCTH MOJICKYJIBI.
2.Kak u3aMeHsTCs ¥ IoYemMy Mnojsipu3anus BemecTa?

3.Kakas monspu3anusi mposiBIIICTCS B BUAUMON 00JI1aCTH U3ITydeHUs?
4.Kakue METO/IbI ONPEACIICHHS] TUITOJIbMOMEHTA BaM U3BECTHBI?
5.Monexynbl KaKuX TOYEHUHBIX TPYIII CUMMETPUH TTOJSPHBI?

6. MonekyJbl KaKuX TOYEUHBIX TPYII CHMMETPHUH HE MOJSPHBI?

BOI’lpOCbl K CémunapCcKomy 3aHimuro 3

Iliian 3ansaTug:

[IpaBuna oTOOpa PIEKTPOHHBIX IEPEXOOB MO CIUHY U niepexoa0B Mexxkay AO u MO
Ppa3INYHON CUMMETPHH.

DeKTPOHHOKOJIe0aTebHbIE MePEX0/1bl, BHOPOHHBIE MEPEXO/IBI.

Amnanu3s Jlenanapa.

34149m 19 PELIEHHA

1. KakoBo ycnoBue s MaTpPUYHOIO JJIEMEHTa JUMNOJIBMOMEHTa OKHIAaeMOIo
nepexozaa?
2 YTO0 XapakTepHO UIsl BpamlaTebHOTO CIeKTpa »ecTkoro potaropa? 3.Kakosa
CUMMETpUs
KoJieOaHu# NMMHEHHOW W yrioBod Mosekyinsl AB2? 4. TlpaBmia otOGopa mepexooB

BpamaTCJIbHbBIMU, KoJieOaTeIbHEIMA 1 KOJ'Ie6aTeJ'II)HO-BpaHIaTeJ'H)HBIMI/I YPOBHAMMU.

3. Uucno xoyebaTeNnbHBIX CTENEeHEeW CBOABI JUII MOJIEKYJ pa3jIMYyHOW TE€OMETpUu U
CUMMET-

puu.



A

=

4. IlpuMeHeHre Teopuu TPYII CUMMETPHH [T YCTaHOBJICHUS MTPaBUi 0TOOpa.

Bonpocwl k cemunapckomy 3anamuro 4

ITnan 3anamusn:

IToTreHManpl MapHOrO B3aUMOJCHCTBUS.

DyHKIHH paAuaIbHOTO pacIpeielleHUs

THUIbI HOHHBIX PEUIETOK.

Bunasl nedextoB pemerox.

CobcTBeHHast ¥ TPUMECHAs AJIEKTPOIPOBOIHOCTh HOHHBIX KPUCTAIIIOB.
CynepuoHHbIE TBEPBIE SJIEKTPOJIHUTHI.

o wdhE

3444490 T PELIEHAS

1. KBaHTOBO-MexaHHYeCKast HHTEPIPETAHs JUPPAKIIUHN SIEKTPOHOB U HEUTPOHOB.

N

VYcnosus qudpakuuu 31eKTpoHoB. HEUTPOHOB U X-1Tydeid.

3. UYeM oTnMyaroTCs peHTreHOrpapuueckuii 1 HeMTpoHOrpauIeCKUil METO/IbI
CTPYKTYPHOT'O HUCCII€ZIOBaHUM?

4. MoHO 11 nody4aTh (PYHKIMU HApHOTO PaCIpeesieHs] peHTTeHOIpapHUeCKUM
meTomoM?

5. Kakyo cTpykTypHYyI0 HH(pOpMAIMIO MOXKHO MOIY4aTh U3 MApHBIX (PYHKIUH
pPaAMaIbHOTO pacipeeIeHUs

6. OmnpenenuTh THI MarHeTH3Ma JUIA YKa3aHHOTO aTOMa, HOHA, MOJICKYJIBL.

7. Yka3zaTb TUIl KBAHTOBBIX IIEPEXOJIOB, JISKAIUX B OCHOBE HEKOTOPOT'O CIIEKTPaTIbHBIX

meTo10B SIMP u OI1P. Ykazate 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, O KOTOPBIX

MOYKHO TOJIYYUTh HH(POPMAIUIO 331aHHBIM

Bonpocel k cemunapckomy 3anamuio 5
IThan 3anamusn:
CtpyKTypa KUAKOCTEH.

CtpyKTypHBIE TapaMeTpBhI.
Monenu cTpoeHusl.
O0600611eHMe TOTEHIIMATIOB TAPHOT'O B3aUMOJICHCTBHUS, MOTeHIHan MH.

341494 JUUIA PEIIEHUA
Kak mony4aroT CTpyKTypHYIO HHPOPMALIUIO O KHUIKOCTAX?

Kakne Moznenu cTpyKTyphl )KHIKOCTEW BaM U3BECTHBI? KBa3uKpUCTAIIIMYECKHE MOJEIH
CTPOEHHS )KUJIKOCTEM.

Mogenu cBo6oaHOrO 0OBEMA.

OnummTe N3BECTHBIE MOTEHIMAIBI TAPHOTO B3aMMOIEHCTBHS, IPUTOIHBIE [Tl ONTCAHUS
JKUJKHUX CUCTEM Pa3IUYHOU ITPUPOLBI.

Ilpumepwt 3a0anuit KOHMPOALHBIX padoOm

Koumponvnasa paooma 1



1. Onpenenurte TUIT XUMUYECKOH CBS3M B BellecTBax, (popmyinsl koTopbix: CoHy, Bra, KsN.
Hanummure ux 3nexTpoHHbIe HOPMYIIBI.

2. Kakas n3 xumnueckux cssizeii: H—CI, H—-Br, H—1, H - P, H — S — gBisercs Haubonee
noJisipHON? YKakuTe, B KaKyl CTOPOHY CMeIaeTcsl o0miasi JEKTPOH- Has Mapa B KaXIOM
ciIydae.

3. OnpeaenuTe YUCiIO G- U TT- CBI3EH B MOJICKYJaxX:

a) YKCYCHOTO ajbjeruia (3TaHanis);

0) yIaeKuciaoro raza. YKaxuTe TUIIb THOPUAM3AIMY aTOMOB YIJIepoJa U COOTBETCTBYIOIINE
WM BaJICHTHBIE YTJIbI B MOJICKYJIC STaHAJIS.

4. OnpenenuTe CTENIEHU OKUCIICHUS U BAJICHTHBIC BO3MOXKHOCTU 3JIEMEHTOB B MOJICKYJaX:
CH2C|2 n HzOz.

5. B cocraB xumuueckoro coeauHeHus BxonsaT: HaTpui (32,43%), cepa (22,55%) u
kucnopon (45,02%). BeiBeaute npocteinnyio (opMyiry 3TOro COeTUHEHUS.

Konumponvnas paboma 2

1. OOwsacHuTe oOpa3oBanme Moyiekynbl SiF, W moHa SiF62' C TIOMOIIBIO 3JIEKTPOHHO-
rpadudec-
kX opmyr. Mosxxer u cymecroBath HoH CFg” ? Tlouemy?
2. B yem 3akir04aroTCsl MPUYHHBI PE3KOT0 Pa3Iuius B CBONCTBAX:
a) okcuga yraepoza (IV) u okeuna kpemuus (IV);
0) MIaBUKOBOM KHCIOTHI M COJITHOM KUCIOTHI? OTBET 00OCHYITE.

3. IlpuBeaute CTPyKTYpHBIE (OPMYIBI 2-XJOPIpOINAHAIl U TUApPOCYIb(daTa aMMOHHSL.
YKaxuTe B KOXIOM M3 COCAMHEHUN XapaKTep XMMHYECKHUX CBS3€H, BAIGHTHOCTU U CTEIICHU
OKHCIICHHS DJIEMEHTOB.

4. Annoner BOs® |, COs* , NOj umeror dopmy miockoro TpeyrosibHuka. Kakx MoxHO
00bsIcHUTH 3TOT (PakT? Kak m3mensiercs nimuHa cBszu D — O B psagy B033' -- COgZ' --NO; wu
nouemy?

5. BeBemute MONEKYISIpHYIO (OpMYJTy YIJIEBOAOPOAA, MaccoBas IOJii BOIOpoJaa B
KoTopoM cocTaBiseT 20%. OTHOcuTeNbHAs IIIOTHOCTh YIIIE€BOAOPOAa 1o Bo3ayxy 1,035.

Kpumepuu oyenku omeema cmyoenma npu 6blnojiHeHUu KOHMPOIAbHOI padomul

Onenka TpeboBanus k 3HAHUAM
OTJIMYHO NPUBEJICHBI TIOJIHbIE MPABUJIbHBIE PEIIEHUs,, OTBEThI I'PAMOTHO
apryMEHTHPOBAHEI
XOPOIIO JIONYIIEHbl HE3HAYMTEJIbHbIE IOTPEUIHOCTH MpU OTBETax Ha
BOIPOCHI, apryMeHTaIus OblIa He OJHOM
yJIOBJIETBOPUTEIH B OTBETaX Ha HEKOTOPHIE BOIPOCHI IOMYIIEHBI I'pyOble OIIMOKH,
HO 4acTh BBIBOJIOB HE AapryMEHTHpPOBaHa WJIH apryMEHTHpPOBaHA
HEMPaBUIBHO
HEY/IOBJIETBOPUTE otBeThl HA 50 u Gonee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO
JILHO BBIBOJIOB HE apryMEHTHUPOBAHbI UJIM apTyMEHTHPOBAHbI HEPABUIHHO

Ilpumepnvie mecmoewie 3a0anus no Kypcy

IIpumepHble 3axanus Tecta Nel




1. MoHHas cBA3b OCYIIECTBJsAETCH B pe3yJbTare:
1) oOpazoBaHus 001IEH AITEKTPOHHOU TTAPHI
2) mepexoaa SJIEKTPOHHOW Mapbl OT OAHOTO aroMa Ha CBOOOJHYIO OpOHTAJb
Jpyroro
aToMa
3) cui1 31EeKTPOCTaTUYECKOTO IPUTSHKEHUS MEX 1y MOHAMHU
4) cMel1eHMsl 3JIEKTPOHHON Mapbl OT OJIHOTO aToMa K Apyromy

2. ﬂOHOPHO'aKHeHTOPHLIﬁ MEXaHU3M 06pa30BaHI/Iﬂ KOBAJICHTHOM CBA3N
BCTPEYAETCH B MOJIEKYJIE:
1) H,O0;
2) CO;
3) CO;
4) BCls.

3. B coennnenuu NH3*BF; xumnueckasi cBsi3b oCyleCTBJISIETCS 32 CUET:
1) oOpa3oBaHusi MOHHOM CBSI3H;
2) ciapyBaHHs JIEKTPOHOB a30Ta U Oopa;
3) nepexojia mapsl IEKTPOHOB OT a30Ta Ha CBOOOHYIO OpOuTaIhL O0pa;
4) crIT MEXKMOJICKYJISIPHOTO B3aMMO/ICHCTBHSI.

4. Cpeau nmpuBeJeHHBIX MOJIEKYJ U HOHOB OIpele/inTe Ty, KOTOPas MOXxKeT ObITh
aKLeNnTopoM NpH 0O0pa30BAHNMM KOBAJIEHTHOH CBfI3M MO OHOPHO-AKLENTOPHOMY

MeXaHU3MYy:
1) NH;  2) AIF* 3) NH* 4) H,0

5. Cpenan mpeasioKeHHBIX MOJIEKYJ Bbl0epuTe Ty, HEeHTPAJbHbII aTOM KOTOpPOW
HAXOAUTCHA B Sp3 - ruOpuAN3anmu:
1) BCl;
2) H,Se;
3) BeH>
4) ZnCl,

IIpumepHbIe 3axanus TecTa Ne2

1. Ilpn paccMOTpeHHH CIEKTPOB KAKOr0 THIA HEO0XO0AUMO YYUTHIBATH NPHHIHUII
®panka-Kongona?
1) UK-.
2) BpalareabHbIX.
3) KP-.
4) 3NEeKTPOHHBIX.

2. B kakux o00JacTAX CHEeKTPa NMPOSIBJIAIOTCH IMepexoAbl Me:KAYy 3J1eKTPOHHBLIMH,
K0J1e0aTeIbHbIMU U BPaIIaTeIbHbIMH COCTOSIHUAIMH MOJIEKYJ ?
1) Konebarensusie - B UK-o6nacTu, Bpamarensublie - B Y ®-001acTi, 3J€KTPOHHBIE

- B MUKPOBOJIHOBOM.

2) KonebOarenbHble - B MHUKPOBOJHOBOW, OJJIEKTpOHHBIE - B Y®-ob6macty,
BpamiareibHble - B MK-o6mactu.
3) Konebarensupie - B MK-oGmactu, BpamarenbHble - B MHUKPOBOJIHOBOM,

AJIEKTPOHHBIE - B Y D-00macTu.
4) KonebarenbHbie - B YD-00macth, 35ekTpoHHbIe - B MK-001macTu, BpamaTeabHbIC -
B MUKpPOBOJIHOBOW. B wMozekyne stuneHa mnpu oOmyueHun YD-CBETOM BO3MOMKHBI



AJIEKTPOHHBIN NIEPEX0], HAMMEHBIICH SHEPrUu:
3. KosiebaTesibHbIE CIIEKTPHI BOBHUKAKOT NPH B3aMMO/IeliCTBMH BelIECTBA C:
1) ramma-u3inyucHHEM;
2) BUIUMBIM CBETOM;
3) paauoBoIHAMHU
4) UK-uznyueHuem;
5) Y®-uznyuyennem

4. Uu¢dpaKkpacHbIM CIEKTPaM NOTJIOLEHUSI COOTBETCTBYIOT:
1) aeKTpOHHBIE ePeX0/Ibl U3 OCHOBHOTO B BO30YK/IEHHOE COCTOSIHUE;
2) konebaTenbHbBIE TIEPEX0/IbI U3 OCHOBHOTO B BO30YXJICHHOE COCTOSIHIE,
3) aNIeKTPOHHBIE MEPEXOAbl U3 BO30YKICHHOIO B OCHOBHOE COCTOSIHUE ;
4) BpamateabHbIE IEPEX0/Ibl U3 OCHOBHOTO B BO30YX/IEHHOE COCTOSIHUE.

5. KomOuHAIIMOHHBIM paccesiHUEM HA3bIBAETCs paccesiHie CBeTa:
1) 6e3 U3MEHEHUs YaCTOTHI;
2) ¢ YBEJIMYCHUEM YaCTOTHI;
3) ¢ yMEHBIIIEHHEM YacTOTHI ;
4) ¢ I3MEHEHUEM YaCTOTHI.

IIpumepHble 3axanus Tecra Ne3

1. Kakum MeroaoM mnoJay4alT HauOojiee TOYHYH) HH(POPMALHMIO O CTPYKType
JKHUAKOCTEH?
1) HeliTpoHorpaduiaeckuM METOI0M;
2) PeHTT€HOBCKHUM METOJI0M;
3) DnexkTpoHOrpadUIECKUM METOIOM;
4) K- crieKTpOCKOMMYECKUM METOIOM.
2. Kakumu cioco6amm onpeae/isiloT CHMMETPHIO KOMILIEKCOB B KHAKOCTAX?
1) UK- u KP- meTogamu
2) HeiitpoHOorpadM4ecKuM U peHTPOreHOrpahuIecKuM METOIaMHU;
3) MK- u Y- cieKTpOCKOITUYECKHMH METOIaMU
4) DnexTpoHOrpaduIeCKUM METOIOM.

3. Kakumu MeTogamMu omnpeaeisiloT CTPYKTYPHble NapaMeTpbl KPHCTANIOB H
JKHAKOCTEH?
1) HelitpoHorpaduueckum MeTo10M;
2) PeHTTreHOBCKUM METO/I0M;
3) DnexkTpoHorpadUIECKUM METOIOM
4) K- crieKTpOCKOMMYECKHM METOIOM.

4. KoopaMHalMOHHBIE YHCJIA XapAKTEPHBbI 1JIA:
1) Kpucranios u xKunkocrei;
2) TonbKoO AJisi KPUCTAJUIOB;
3) ToJBKO KUJIKOCTEH;
4) J1n1st 5KMAKOCTEH U ra3oB.

5. Kakumu MeToiaMM NMOATBEPKAAeTC HATUYHME B )KMIKOCTH NMPOCTPAHCTBEHHOIO
YIOPSII0YECHHUS MOJICKYJI?
1) AndpakiuoHHBIMH;
2) CIIEKTPOCKOMMYECKUMU
3) PedpakTomerpuieckum;



4) InanbKOMETpUUECKHM;

Kpumepuu OUCHKU omeema cmyoeuma npu 6blNOJIHEHUU MeCcmoe6blx 3a0anui

Onenka TpeboBaHus K 3HAHUSIM
OrneHka «OTIIMYHO» BBICTABIISAETCSI MArMCTPAHTY, €CIIM OH IITYyOOKO
OTJIMYHO U IIPOYHO OCBOWJI IIPOIPaMMHBIM  MaTepual, HCYEpIbIBAIOIIE,

IIOCJIE0BATENBHO, YETKO U JIOTUYECKH CTPOMHO €r0 M3J1aracT, yMeeT
TECHO YBS3bIBaTh TEOPUIO0 C IPAKTUKOW, CBOOOJHO CHpAaBISETCS C
3aJa4aMM, BOIIPOCaMU M JPYrMMH BHJaMH IPUMEHEHHs 3HaAHU,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IIPU BHUJIOM3MECHECHUM 3aJaHUIA,
IPaBUIbHO OOOCHOBBIBAET IPUHSTOE PEIICHUE.

OrneHkKa «XOpollI0» BBICTABISETCSI MaruCTPaHTy, €CJIU OH TBEPIO
XO0pouIo 3HAeT MaTepuall, [PaMOTHO U 110 CYLIECTBY U3JIaraeT ero, He J0IyCKas
CYLIECTBEHHBIX HETOYHOCTEM B OTBETE HA BONIPOC, IPABUIBHO
[IPUMEHSAET TEOPETUYECKUE IIOJOKEHUS IPU PELIEHUU INPAKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIaZIe€T HEOOXOIMMBbIMHM HaBbIKAMU U IIpUEMaMU UX
BBIIIOJIHCHMUSL.

OneHka «yJIOBJIETBOPUTENBHO» BBICTABISIETCSI MarucTpaHry,
YIOBJIETBOPUTENb | €CIIM OH MMEET 3HAHMUA TOJBKO OCHOBHOI'O XapaKTepa, HO HE YCBOMII

HO €ro Jerajeu, AOIYCKAeT HETOYHOCTH, HEJOCTAaTOYHO IPABWIbHBIC
(GOpMYIMPOBKH, HapyLIEHUs JIOTHYECKOW IOCIe0BaTeIbHOCTH B
W3JI0KEHUU ITPOTPAMMHOI'0 MaTEpHalIa, UCIBITBIBAET 3aTPYAHEHUS IIPU
000CHOBaHMHU OTBETA.

OHGHKa «HGYJIOBJ'IGTBOPI/ITGJ'II)HO» BBICTABJISCTCSA MaFI/ICTpaHTy,
HEYJOBJIETBOPUTE | KOTOPBIM HE 3HAET 3HAUUTEIBHOM 4YacTH NPOTrpaMMHOI0 Marepuaia,

JIBHO I[OH}’CKaCT CyHIGCTBeHHI)IG OHII/I6KI/I, UMECT BanyHHeHI/ISI HpI/I OTBETC HaA
BONPOCKI ¥  O0OCHOBaHWMU OTBeTOB. Kak mpaBuio, oOIleHKa
((HGy,HOBJ'IGTBOpI/ITeJ'II)HO» CTaBUTCsA MaFI/ICTpaHTy, KOTOpI)Ie HEC MOl"yT
OPOJOKUTh  OOydeHHe ©0e3  JOMOJHUTEIbHBIX  3aHATHH IO
COOTBETCTBYIOLIEH TUCIUTIIINHE.

Hpumepnble 60npocCol K 3auemy

1. Tlepuoauueckas cuctema s1meMeHTOB. COBpEMEHHBIM B MEPUOJUYECKON CHUCTEMBI
J.U.MenneneeBa. OcoOble CBOWCTBA 3JIEMEHTOB, OTKphIBaromux 1s-, 2p-, 3d, 4f-amemeHTOB.
DJIeKTPOHBI AaTOMHBIX opbuTtasei 1s-, 2p-, 3d, 4f-anemenToB.

2. DIEKTPOHHOE CTPOCHHE COCIWHCHUH TICPEXOJHBIX W HEMEePEXOIHBIX 3JIEMEHTOB.
Jlenokamu30BaHHbIC W JIOKAJIM30BAaHHBIC BaJCHTHBIC 3JICKTPOHBI B3aUMoOJeicTBUsA. [IpaBuiio
YETHOCTH. BTOpudYHas mepuoauvHocTh. [leproaudeckas cucreMa XHMHUYSCKHAX JJIEMEHTOB Kak
YIOPSA0YCHHOE MHOXKECTBO.

3. Mogenp JOKaIM30BaHHBIX dJEKTPOHHBIX Map. PaBHOBecHble TreoMeTpuYecKHe
KoH(purypamuu Mojekyn tama ALm.

4. VckaxeHUs] TeOMETPUYECKOT0 CTPOEHUS BCIEACTBUE OTTAIKUBAHUS pa3IMYaroIuXcs Mo
pa3Mepy U MOJBUKHOCTH JIOKATM30BAaHHBIX JEKTPOHHBIX map. [Ipumepsl.

5. Mogens MakCUMaJbHOTO TepeKkpbiBaHMA. [MOpuaM3anus BaJEHTHBIX AaTOMHBIX
opbOuTaneii. HeskBuBaneHTHbIe THOPUIHBIE aTOMHBIE OPOUTAIIH.

6. IlpocTpaHcTBeHHAast HAIIPABICHHOCTh XUMHUYECKON CBSA3U. JIOCTOMHCTBA M OTpaHUYEHUS
MO/IEJIN.

7. Mopenb opOuTanbHO-IeUIMTHBIX CBsi3ell Ha mpuMepe moiekyn ALK HenepexomHbix
aneMeHTOB. ['eomeTpust MOJEKyal B TEOpPUM KAHOHMYECKMX MOJIEKYJSIPHBIX OpOuTaneil.




Brruncrienue noyiHbeIX 3HEPTH MOJIEKYIIBI ISl Pa3IUYHBIX €€ TEOMETPUUECKUX KOH(PUTypaIuid.

8. Omnpenenenue cTaOUIBLHONH MOJCKYJIApHOH reomeTpur. JlmarpamMmmbl MusuikeHa-
Yomma. IlpaBuna 3amodHEHUS MOJICKYJSIPHBIX opOuTtaneil. BUOpOHHOE CTpOCHHE MOJEKYIL
Bubponnsie 3 extsl 1 reomerpudeckas opma MOJICKYJI.

9. Kouowurypanuonsass ycTOWYMBOCTH MOJEKYJd. ['‘eomMeTpust KOOPIMHHUPOBAHHBIX
JIUTaHJIOB.

10. OcHoBHBIE 0COOEHHOCTH CTPOCHHUS >KUAKOCTeH M amMop(dHbIX BemiecTB. bmmkHuit
nopsaok. OyHKIUU paualibHOTO pPaCIpeIeICHNUS.

11. OcHOBHBIE THIIBI CHJI MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHsI. Me3oMopdHbIe (a30BbIie
coctosiHus BeliecTa. [Ipumepsi.

12. Kunxue xpuctamuibl. OCHOBHBIE KJIACCHl OPTaHUYECKHX COEAMHEHUI-ME30T€HOB.
@da30Bple MpeBpalleHUs] B JKUJIKUX KpHUCTaJUlax. Bapuanus Temmneparypbl HEMAaTHKO-
M30TPOIHOTO MIEPEX0/1a B TOMOJIOTUUECKUX psAaX KaJaMUTHBIX KUIKUX KPUCTAJIOB.

13. Du3HKO-XMMHYECKHE CBONCTBA JKHJIKHX KpUCTAJIOB. JKHUIKOKpPUCTAIUIMYECKUE
CTPYKTYpbl B Ouosornyeckux cucremax. CTpykrypa namesul. bucion um apyrue cioxHble
HAJMOJIEKYJISpHbIE 00pa30BaHMUsI, IEPEXOIbI MEXKIY HUMHU.

14. B3aumoneiicteue TUNUI-0€II0K, OHCIOHBIE JIUTIHATHBIC MeMOpaHBbI.
KuakokpucTaminueckoe COCTOSHUE MAaKPOCKOITMYECKUX OMOOOHEKTOB.
15. Crpoenue MOJIEKYJIIPHBIX KPHCTAJUIOB. Kiarpatsl. OHeprus

pemeTku.MexxmoseKynsipHble  yHHBepcaibHble (Ban-gep-BaanbcoBbl) u  cneuuduueckue
B3aUMOJICUCTBUS. BomoponHas CBsi3b. ODMIUPHUYECKHE OLEHKH DJHEPrUU MOJICKYJISAPHOTO
KpHUCTaJa.

16. MexxmMonekysipable TOTeHIHabl B3auMoseiicteusa. [lorennman Jlennapaa-/xoHca.
MeTto/1 aTOM-aTOMHBIX TOTEHIIUAIOB.

17. 'omomoneKysspHble KPUCTAILIBL.

18. AzncopOimoHHOE U XUMUYECKOe MOAU(DUIIMPOBAHUE TOBEPXHOCTH aICOPOEHTOB. THIIBI
ancopbentoB. ['padutupoBannas tepmuueckas caxa (I'TC). OcoOEHHOCTH XUMHUYECKOTO,
TeOMEeTPHUUECKOTo U (pa3zoBoro crpoeHus nosepxuoctu ['TC.

19. [IpumeHeHue I'TC u eé MOJIU(PULIPOBAHHBIX aHaJIOrOB JUTS
ra3oxpomarorpauyeckoro pasielieHuss CTPYKTYPHBIX W MPOCTPAHCTBEHHBIX H30MEPOB.
KapGoxpomsl, kapOopaku, yriepoaHble MOJICKYJISIPHbIE CUTA, AKTUBHBIC YTJIH.

20. HanopasmepHble YIIIepOJHBIE MaTepUaibl: (yIepeHbl, YriaepoJHble HaHOTPYOKH,
VIJepoJIHbIE BOJIOKHA, rpadeH. WX wucmonb3oBaHWE B COBPEMEHHBIX COpPOIMOHHBIX U
HaHOTEXHOJIOTHSX.

21. Nounsle ancopOeHThl. KpucTamimdeckne HeMOpUCThie HOHHBIE ancopOeHThl. Cynbdar
Oapus u cynbGUI MepexXo HBIX METAIIOB.

22. ApncopOmuss Ha WOHHBIX aJCOpPOEHTaX MOJIEKYJI OpPraHWYeCKHX COCIUHCHHIMA
Pa3IMYHOTrO 3JIEKTPOHHOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHUSI.

23. IleomuTel M OKCHABL. TOHKOTOPHCTHIE MOHHBIE -1IEOJUTBI. OCOOCHHOCTH ITOPHUCTOM
CTPYKTYPHI LIEOJUTOB, UX MOJIEKYJIIPHO-CUTOBBIE ~ CBOMCTBA.

24. Brnusiaue MOJISIPHOCTH MOJIEKY ~ ancopOaToB  Ha  WUX  aacopOmmio  Ha
1eoauTax. A1coOpOSHTHI-OKCHIBI.

25. KpemHe3eMHBIE aJCOPOCHTHI (CHIIMKAIHT, a’pOCHJI,  CHIOXPOMBI, CHJIMKArely,
MOPHUCThIE CTEKJa) U HUX aACOPOIMOHHBIE CBOICTBA. I'unpoxcunupoBanue u
JETUIPOKCUITUPOBAHUE MOBEPXHOCTHU KpEMHE3eMOB. XHUMHUYECKOE

MOIU(HUIMPOBAHNE TIOBEPXHOCTH KPEMHE3EMHBIX aICOPOEHTOB.

26. Oxcunm aJIOMHHHSA, €ro aJcopOIHMOHHBIE CBoiicTBAa. OpraHWYecKne IOpPUCTHIE
ascopOeHTsl. IlomydyeHne HEMoNsSpHBIX U HOJISIPHBIX OpraHUYecKuX MOPHUCTBIX
azicopoeHToB. PerynupoBanue mopuctoit cTpykTypbl. HaHoCTpyKTYpa mop.

27. AncopOEHTBI ¢ OJHOPOAHOW ¥  HEOJHOPOAHOW TOBEPXHOCTHIO. THIIBI
IOBEPXHOCTHBIX ~ HEOJHOPOAHOCTEH M BIIMSHUE HEOJHOPOJHOCTEH Ha afcOpOLHIO.
28. Jlokanu3oBaHHas aJicopOLMs ra30B U MApoOB Ha OJHOPOAHON MmoBepxHOCTU. Teopuu



I'enpu, Jlenrmiopa u bpynayspa-Ommera-Tennepa.

29. MoHoMomnekyisipHass ¥ HOJUMOJIeKyisipHass — ajncopb6uus.  Knaccudukanus
U30TEPM IMOJIMMOJICKYIISIPHON aJCOPOIHH.

30. BausiHue MexMOJICKYIIPHBIX B3aMMOICUCTBHH "ajcopOar-anacopobent"” u "agcopbar-
aacopbar” Ha QopMmy JIOKaTU30BAaHHOW aJICOpOIUH.

31. HenokanuzoBaHHas aacopOuuss Ha  OJAHOPOAHOW  IOBEPXHOCTHU. Y PaBHEHHE
COCTOSIHUSI MOHOCIIOS, CBSI3b C YPaBHEHHEM HM30TEPMBI aAcOpOIHu. YpaBHeHHE XHUIUIA.

32. JIsymepHbIe (ha30BbIC ITEPEXO0JIbI B aJICOPOITMOHHOM CJIOE.

33. Ancopbumst mapoB B mopax. Me3onopel.  KanuuisipHas KOHJIEHCAIUSI.
TepMoauHaMuyeckue W KUHETHMYECKHWE  IPUYMHBI, MPUBOASIIME K  KalWUISPHO-
KOHJICHCAIIUOHHOMY THUCTEPE3UCYy.

34. DkcrnepuMEHTaJIbHOE  ONpeZeNieHue  pachpelesieHuss  [op MO pa3Mepam.
Ancop6uust B mukponopax. Teopus Ilonsau. Teopust 00beMHOTO — 3allOJTHEHHUSI  MHUKPOIOP,

aBHenue JlyOmnuna-PanymikeBuua. YpaBHeHue benekepa-Opeitnnxa KakK
MpeAeNbHBIN CITy4ai i MIUPOKOTIOPUCTHIX aJCOPOSHTOB.

35. TepMoauHaMuyecKkoe " CTaTHUCTHYECKOE omucaHue afCcopPOIMOHHOMN
CHCTEMHI.

36. Meron I'uOOca: m30ObITOUHAA rHOOCOBCKAS azcopomus, eé (bu3rgecKkuii
CMBEICII.

37. TepmorHAMUYECKHE XapaKTEPUCTUKH aJICOPOILIHH, X (PU3NYECKUN CMBICI,

3aBUCUMOCTh OT CTEIEHH 3aIllOJHEHUS MIOBEPXHOCTH.

38. Ilpemenbno manoe ("HyseBoe") — 3alOJHEHHWE TMOBEPXHOCTH, KOHCTaHTa [ eHpu
a/ICOpPOIIMOHHOTO PaBHOBECHSI.

39. TI'azoxpomarorpaduyeckuii MeTOJ]  U3y4CHHS  TEPMOJMHAMUKU aJICOPOLIUU B
oOnactu "HyneBOro" 3aloOJHEHHUs MOBEPXHOCTH. MOJEeKyIsIpHO-CTaTUCTUYECKAs TEOopus
ancop6mmu. CTaTHCTUKO-TEPMOAMHAMUYECKOE OTHCaHue aIcOpOIH. Ananms
a7ICOPOLIMOHHOTO DPABHOBECUSI C HCHOJIb30BAaHHEM OOJIBIIOTO KAHOHUYECKOTO  aHCaMOuIs.

40. BupnanbHoe BbIpaxeHHe s THOOCOBckoM — amcopOmuu. CBsi3b  KOHCTaHTHI
['eHpr ¢ mOTEeHNMAIBHON HSHEpruel MOJIEKYNbI ajncopdara B CHJIIOBOM IOJIE  aJCcOpOEHTa.

41. MonexkynspHO-CTaTUCTHUECKass  Teopus aJCopOIHH Ha azicopObeHTax c

OTHOPOJHOM IJIOCKOW MOBEPXHOCTHIO. I'TC kak  MomenbHBIM  aACOpPOEHT ISt
MOJIEKYJISIPHO-CTaTUCTUYECKUX PacyeTOB.
42. OO6mme MPUHLUIIBL  TIOCTPOEHUS MOTEHIIAJIbHOU ¢GbyHKIMK

MEXMOJIEKYJIIPHOTO B3auMo ieicTBus "aacopbar-aicopoeHT”.
43. Cymuocth Meroma  xpomartorpadpuu.  Xpomartorpamma.  MomnekyspHas
xpomarorpadus. MonoodMeHHast xpomarorpadus

Kpumepuu OUEHKU omeema Ha 3aueme

Ouenka Kpurepumn orsera

3auTeHo ['my6Gokoe u xopollee 3HaHHWE M MOHMMaHUE MpeaMeTa, B TOM YHCIe
TEPMHUHOJIOTUU u OCHOBHBIX MOHSTHI; TEOPETUUYECKHUX
3aKOHOMEPHOCTE; (baxTHUeCKuX JTaHHBIX; 0OCTOSITENbHBIH,

JIOTUYECKHUI ¥ TPAMOTHBIN OTBET BO BPEMS CJIauM 3a4eTa; yACIbHBIN BEC
OLIMOOK MPU KOHTPOJIBHOM TECTUPOBAaHUM — He 6osee 50%.

He3auTeno Cnaboe 3HaHUE OCHOBHOM TEPMHHOJIOTHH, TEOPETHUYECKUX
3aKOHOMEPHOCTEH, (DaKTHUECKUX TaHHBIX, OMTHOOYHBII OTBET HA
3a4eTe; yACIbHBIN BeC OMMOOK MPHU KOHTPOJIHHOM TECTUPOBAHUH —




6omee 50%.

9. YYEBHO-METOAUYECKOE U UTHOOPMAIINOHHOE OBECIIEYEHUE
AN CHUIITINHBI
9.1.YueOHas 1uTepaTypa

a) OCHOBHAaA:

. XUMHUS TIPUBUTBIX TOBEPXHOCTHBIX coenuHenmid / Ilom pen. Jlucmukmna I'.B. M.:

OU3MAT JIUT, 2003, 590 c.
DKCIEPUMEHTAILHBIE METOJIBI B aJICOPOITMK U MOJIEKYIsIpHON XpomaTorpaduu/ Ilox pen.
10.C. Hukutuna u P.C. IlerpoBoii. M.: U3n-Bo MI'Y, 1990. 318 c.
Epemun B.B., Kapros CU., Ycnenckas U.A., Ky3pmenko H.E., Jlynun B.B. OchHoBbI
¢uznueckoit xumuu. Teopus u 3anaun. M.: MI'Y, 2005, 480 c.
Kucener A.B. MexMoeKkyisipHbIe B3aUMOJICHCTBHSI B afcopOIuu 1 xpomarorpaduu. M.:
Bricmias mikoia, 1986. 360 c.

SAronosckmii B./[. Craructuueckas rTepmoanHamuka B pusndeckoit xumun. M.: BUHOM,
2005, 495 c.

0) 1OMOJHUTEIbHAS:

no

~ow

8.

1. Kypc ¢usnueckoit xumuu /Ilox pen. I'epacumoafl.N., M.: Xumus, 1969 (T.1),
592 ¢; 1973 (T.2), 624 c.
Apryne H.H., Kucene A.B., Ilomkyc J.II. AncopOuus T1a30B W TapoB Ha
OJIHOPOJHBIX NoBepxHOCTIX. M.: Xumus, 1975. 384 c.
AnamMcoH A. @u3nueckas XuMus oBepxHocTu. M.: Mup, 1979, 564 c.
ne byp . Junamuueckuii xapaktep ancopOmuu. MockBa: M3n-Bo WHOCTpaHHOM
autepatypsl, 1962. 290 c.
I'par C, CunrK. Ancopbuust. Y nenbHast moBepxHocTh. [lopucrocts. M.: Mup, 1984, 254 c.

. Kucenes A.B. ®usuueckas xumusi. CoBpemennbie mpooOnembr / [log pen. .M.

Konoteipkuna. M.: Xumust, 1982. C. 180-213.
JonronocoB A.M. Mogenb 31€KTpOHHOrO raza M TeopHsi OOOOIIEHHBIX 3apsSAO0B IS
OTMCaHUsI MEKAaTOMHBIX CHII U afcopouuu. M.: YPPC, 2009, 176 c.

Kucenes A.B., flmmn .M. AncopOuumonHast ra3oBas M >KUAKOCTHash Xpomartorpadus.
M.: Xumus, 1979. 288 c.

9. Jlomatkua A. A. Teopermueckue OCHOBBbI (puznueckoit ancopobuuun. M.:M3n-so MI'Y,

1982. 344 c.

10. Porunckwuii C.3., SInoBckuit M.U., bepman A.Jl. OcHOBBI IpUMEHEHUsI XpoMaTorpaduu B

karaimse. M.: Hayka, 1972. 376 c.

11. To6mH F0.K. Teopust Gpu3nKo-XxUMHUYECKUX MPOIIECCOB HA TPAHMIIE Ta3-TBEPA0E TEIO. M.:

12.

Hayxka, 1990, 345 c.

9.2. NuTepHeT-pecypcesbl:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'B)

http://elibrary.rsl.ru Hayunas snekrponHas Oubiaroreka
http://elibrary.ru/default.asp Poccuiickast HarmonanbHas OubaroTeKa
http://primo.nlr.ru  http://nbmgu.rudnexTponnass ~ O6ubimoreka  Poccuiickoit



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

roCyIapCTBEHHOU OMOTUOTEKH

9.3. IIporpammHoe oGecrieueHue

YHuBepcuTer o0ecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacIpoCTpaHsIeMOro MPOrpaMMHOI0 00ECIIEYeHHs], B TOM YUCIIE OT€YECTBEHHOI'O IIPOU3BO/ICTBA.

Kaxnp1ii o0yJaromuiicss B Te4eHHE BCEro nepruosa ooydeHus: odecreueH WHANBUYATbHBIM
HEOIPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOH HH(pOPMalMOHHO-00pa30BaTeIbHOM Ccpene
YHHUBEpPCHTETa U3 JI000M TOYKHM, B KOTOPOW MMEETCS JOCTylnl K HWH(POPMALUOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTn «VHTepHeT» Kak Ha TEpPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuter oOecredeH CIEAYIOIUM KOMIUIEKTOM JIMIEH3MOHHOTO TMPOTrpaMMHOIO

oOecrieyeHus.
1. JluneH3moHHOE MpOrpaMMHOE oOecreueHue, ucnonblyemoe B MHrl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusriii kommiekc MMUC “Busyansnast Ctynus TectupoBanus’”

1.4. AntuBupycnoe I10 Eset Nod32

1.5.CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hap;lz[y C TPAAULIMOHHBIMH U3AAHUAMU MAT'UCTPAHTHI U COTPYAHHUKU MMCIOT BO3MOXKHOCTH
IMOJIB30BATHCS SJICKTPOHHBIMHU IMOJTHOTECKCTOBBIMHA 0azamu JaHHBIX

Tabauya 9.1.
Ha3Banmue pecypca CcebLika/gocTyn

DnexkTpoHHas OubMMoTeKka oHjalH «EaMHOE OKHO K http://window.edu.ru
00pa30BaTEILHBIM peCypcam»

«Obpa3oBaTenbHbIN pecypc Poccumn» http://school-collection.edu.ru

denepanbHbIi 00pa30BaTeNbHBINA MOPTAN: YUPEXKICHUS, http://www.edu.ru —
nporpammel, crasaapTsl, BY3b1, rectol EID, THA

denepanbHbIii LEHTP UH(pOPMaIMOHHO- http://fcior.edu.ru -

oOpa3zoBatenbHbIX pecypcoB (PLINOP)

ObC "KOHCVYJIbTAHT CTYJEHTA". DnexrpoHHast http://polpred.com/news
OnOIMOTEKa TEXHUYECKOTO By3a

WznatensctBo  «JlaHby. DJIEKTPOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -
crcTemMa

Pycckasi BupTyasibpHas OuOInoTeKa http://rvb.ru —

WznatensctBo  «Jlauby. DaeKTpOHHO-OMOIMOTEUHAs http://e.lanbook.com -
crcTemMa

ExxenenenpHuk Hayku u oOpasoBanusi HOra Poccun http://old.rsue.ru/Academy/Arc
«AxageMus» hives/Index.htm

Hayunas snektponHast Oubanoreka «e-Library» http://elibrary.ru/defaultx.asp -

DnekTpoHH0-0nbmoreuHas cucreMa [PRbooks http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAs CHCTEMa JIOKYyMEHTOB B cepe http://www.informio.ru
obpazoBanus «MHpopMHIO»

NudopmannonHo-npasosas cuctema «I"apanT» CereBas BepcHsi, JOCTYIIHA CO

BCEX KOMITBIOTEPOB B

KopropatuBHO#l cetu Uarl'Y

DneKTpoHHO-0nbImoTeuHas cucrema «tOpait» https://www.biblio-online.ru



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

- JIEKUHMOHHBIE ayJUTOPHUH;

- ayJUTOPHH JJIsl CECMUHAPCKUX 3aHATHH;

- TPOEKUHUOHHOE 000PYI0BAaHUE U KOMITBIOTED;
- MHTEPAKTHUBHBIE TOCKHU;

11.METOJAUYECKHUE YKA3AHUSA AJ151 OBYYAIOIIUXCSA
IO OCBOEHUMIO JTUCIIMITJIMHBbI

Teopernueckuil Mmatepuan AucUUIUIMHBL «CoBpeMEeHHblEe NpOOIeMbl (PU3UUECKOM
XUMHUHM» H3y4aeTcsi B TEUEHUE cemecTpa B COOTBETCTBUHM C YYEOHBIM IIJIAHOM.
CamocrosTenbHas BHeayAMTOpHas paboTa MarucTpoB oOecreyeHa 3JIeKTPOHHBIMU Yy4eOHO-
MeToAMYeCKMMH pecypcamu (cucremMa Moodle), BO3MOXXHOCTBIO OOILICHHS MAarucTpaHra c
IpernojiaBaTeseM oCpPeICTBOM JIEKTPOHHON MOYTHI, JOCTYIOM B Internet.

OCHOBY TEOpEeTHYECKOW TMOATOTOBKM 1O aucuurinHe «CoBpeMeHHbIe MpoOIeMbl
(GU3UYECKON XMMHH» COCTaBISIOT JIKIIMU, KOTOpBIE NPEJICTaBIAIOTCS CHUCTEMAaTUYECKH B
COYETaHUHM C CEMUHAPCKUMM M NPAKTUYECKUMH 3aHATUSAMU. OCHOBHbBIE YUYEHHs] U BIAJCHUS
OTpabaTHIBAIOTCS M 3aKPEIUISIOTCS Ha CEMHHAPCKHUX W JIAOOPATOPHBIX 3aHITHSX. AYIUTOPHEIC
3aHATHS (JIEKIIUM, CEMUHApbl M Ja0OpaTOpHbIE 3aHATHS) OOBEIUHEHBI C CaMOCTOSTEIbHON
BHEAYJIUTOPHON pabOTON MarucTpoOB HaJl PEKOMEHIYEMOMW JIMTEPATypoOH, a TaKXkKe 3aJaHUsIMU,
KOTOpBIE BBIIAET MIPENOAaBaTelb U MPHU MOJATOTOBKE K JTA00PAaTOPHBIM 3aHITHUSIM.

[Ipy wu3yyeHWHM NUCHMIUIMHBI MarucTpaHTAaMHU MOTYT HCIOJIb30BAThCS CIIEIYIOIINE
WH(}OPMaIIMOHHBIE TEXHOJIOTUN U HHHOBAIIMOHHBIE METO/BI:

- DOJEKTPOHHBIM BapHaHT Y4YEOHO-METOJAMYECKOTO KOMIUIEKCca (C HCIOJIb30BaHUEM
cuctemsl Moodle);

- pecypchl MIEKTPOHHON OMOJIMOTEYHOM CUCTEMBI;
- pecypcbl HTEpHET;
- MyJbTUMEINAHAS TEXHUKA.

[IpenonaBarenp, YNTAOUUN AUCHUILUIMHY, BEAET YUET MOCEHIAEMOCTH U OCYLIECTBISET
KOHTPOJIb 32 BBIMIOJIHEHUEM CaMOCTOSITEIbHON pPa0oThl. TeKylmuid KOHTPOJIb 3aKIIIOYAETCS B
MOHHTOPHHTE BBIMOJHEHUS y4e€OHOW MpOrpaMMbl JUCIUIUIMHBI Ha ayJUTOPHBIX 3aHATUSAX U
OIIEHKE Pa0O0THI HA CEMUHAPCKUX U MPAKTUICCKUX 3aHATHIX.



Pabouas nporpamma auciuminHbl «CoBpeMeHHBbIE MNpPOOIeMbl (DU3UYECKONH XUMUM
coctaBieHa B cooTBeTcTBUU C TpeboBanusmMu PI'OC BO no HampaBieHHIO MOATOTOBKH
04.04.01 Xwumust (ypoBeHb MarucTpaTypbl), YTBEPXKIAEHHOIO IpuKa3oM MuHHCTEpCTBA
obpazoBanus u Hayku Poccuiickoit @eaepanuu ot 13 utons 2017 r. Ne 655

[TporpamMmy cocraBmia:mpodeccop kadeaps xumuu Canamos A.M.

Pabouas nporpamMma yTBepiKJeHa Ha 3acejaHuu Kadeapbl XUMHUH

[Tpotokon 3acenanus Ne 10 ot «20» wmrons 2023 r.

Pabouas nporpamma o00peHa yue6GHO-METOIMYECKUM COBETOM XUMUKO-OHOIOIrHYECKOTO
dakynapTeTa

[Tporokon 3aceqarmst Ne 10 ot «26» wmtons2023 .

[Tporpamma paccMOTpeHa Ha 3acelaHuU Y 4e0HO-METOAMYECKOTO COBETa YHUBEPCUTETA

[Tporokon 3aceqanust Ne 10 ot «28» wutons 2023 .



Caenenns 0 nepeyTBep:KIeHHH NPOrPaMMbl HA OYepeHON Y4eOHbIil rog u
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