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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

He.]'lblO OCBOCHHUA JUCIHHUIIJIMHBI «COBpeMeHHbIe l'[pOﬁ.]'IeMLI (1)I/I3I/I‘{eCKOﬁ
XUMHUW» ABJICTCHA HN3YUCHHC CTPOCHHA BEIICCTBA, }I(H,I[KOCTeﬁ, KUAKUX KPpUCTAIIOB H
aMOp(bHBIX TCJI, a TaKXKC JJICMCHTHI HepaBHOBeCHOﬁ TCPMOAUHAMUKHN, KHWHCTUKH CJIOKHBIX

MIPOIIECCOB U APYTHUE BOIPOCHI (PU3NIECKON XUMUHU.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

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

JucuunnuHa TpeacTaBisieT CcoO0M TEOPEeTHUECKYI0 OCHOBY [IJIsl  yIIIyOJIGHHOTO
HN3YUCHUA TCPMOJUHAMUKH H (I)HSHHCCKOﬁ XUMHHU B ILICJIIOM, a TaKXE HU3YUCHUSA TaKHUX
KypCOB XHMHUYECKOro mpoduias Kak KOJUIOWJAHONW XHWMHU, XHMHUU TBEPAOTO Tena,
XUMHYECKOU TEXHOJIOI'UH, (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX METOO0B UCCIICAOBAHU.

[lepeueHb NUCHUIUIMH, HEOOXOAMMBIX IJI1 M3YyYEHUS NUCHUIUIMHBI: HEOpraHUYecKas
XUMHUS, KBAHTOBAsK XUMUs, GU3HKA, MaTEMaTHKA.

Taoauua 2.1.

Cpsasb aucnumiimHbl  «CoBpeMeHHble  mpoOiaeMbl  GU3NYECKOH XMUMHM» €
NpeJmecTBYOIHMH TUCHUIINHAMYA U CPOKH MX H3Yy4YeHHUSs

Kon JIuCuuImHel, TNPEIIeCTBYIOINE JIUCHUILINHE Cemectp
JMCLIUTUTAHBI «CoBpeMeHHbIe TPo0IeMbl (PU3MUECKON XUMUM
b1.0.03 AKTyaJbHbIE 33/1a4l COBPEMEHHON XUMUU 1
b1.B.JIB.03.01 OCHOBHBIE METO/IBI XUMHUYECKOTO aHATN3a 1
Tabnuua 2.2.

Cpsa3b aucnumiimHbl  «CoBpeMeHHbIe  MpoOjiaeMbl  (QU3NYECKOH XMUMHH» €
MOCJIeAYIOIUMH JUCUUIVIHHAMH ¥ CPOKH UX U3y4YeHHS

Kon JucuMninHel, CleAylonme 3a JUCHHUIUTMHON CemecTtp
JCLIUTITMHBI «CoBpeMeHHbIE TPOOIEeMbI PU3MUECKON XUMHUU»
b1.B.1B.03. TepMmoanHamuka pacTBOpOB 4
01




B pe3yabTare 0CBOCHUS TUCHHUILIHHBI 00yYAIONIUIICH 10JI/KEH:

3HATh:

CTPOEHHE BEILLECTBA, TEOMETPHUIO MOJIEKYJI U 3JIEKTPOHHO-CTEPUUECKHE MOJEIIN;

CTPOCHHE KUAKUX KPUCTALJIOB U UX IPUMEHEHHE;

AJIEMEHTHI HEPABHOBECHOW TEPMOIMHAMUKY;

ABTOKATAJIMTUYECKUE PEaKLIUU;

MOBEJICHUE MOHHBIX KUIKOCTEH U TBEP/IbIX FJIEKTPOJIUTOB;

- 0 xpomarorpaduu, NOBEPXHOCTHBIX SIBICHUSIX KaK HEOThEMJIEMOW 4HacTH (u3nueckoit
XUMUH;

- BO3MO’KHOCTHU IIPUMEHEHHUS OCHOB JUCIMIUIUHBI K PEIICHUIO0 MPAKTUYECKUX 3aJad.

YmMeTh:

- TPOJEMOHCTPHPOBATH CBsI3b (DyHAAMEHTAIBHBIX SKCIIEPHMEHTOB 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 HCCIECIOBAHUS CHCTEM M IPOIECCOB C HCIOIb30BAHHEM
COBPEMEHHBIX MeTOI0B ¥ prOopoB DXMA;

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

TIOJIB30BAThCSl CIPABOYHON JIUTEPATYPOIi;

rpaguyuecky 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 TIOTTYYCHUS ¥ UCCIIEIOBAHNS XUMUYECKHUX BEIIIECTB U PEaKITUH;

- HaBbIKaMU pabOTHl HA COBPEMEHHOW y4eOHO-HAyYHOW ammaparype TMpH MPOBEACHUH

XUMHUYECKUX IKCTICPUMEHTOB;

- METOJaMH PETUCTPALIUH U 0OPaOOTKH PE3yIbTaTOB XUMUIECKUX IKCIIEPUMEHTOB,

- MeTofaMu 0e30MmacHOro oOpaIeHus ¢ XUMHYECKUMHU MaTepHalaMH ¢ 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 OBYYAIOUIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCTIAITJIMHBI
[Iporiecc wM3ydeHuss OUCHMIUIMHBI HampaBieH Ha (OPMHPOBAHUE HIIEMEHTOB

caenyromux kKommereHuuid B cooTBerctBun ¢ OI'OC BO u OIIOII BO no nanHomy

HaIpaBJICHUIO ITOATOTOBKHU:



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

Taoauua 3.1.

Martpuua cBsi3u KoMIeTeHIHi, pOpMUpPYeMBbIX HA OCHOBE U3YUeHHs THCIUIIHHbI
«Oco0eHHOCTH aHAIN3A BAKHEHIINX 00bEKTOB OKPY:KaIOLIeH cpelbDy, C BpeMeHHbIMU

ITallaMi 0CBOCHHSA €€ COAECPKaHUSA

Kongr Kommerenmus Cemectp
KOMIIETCHIIUH U3Y4YCHUS
(@rocC)
YK-1 Croco0eH OCyIIeCTBIATh KPUTUUECKUH aHaTN3 TPOOIEMHBIX 3
CUTyalliii Ha OCHOBE CHCTEMHOT0 TIOJIXO/a, BbIPaOATHIBATH
CTpAaTETruio AECUCTBUAMN
[1K-2 Cnocoben MIPOBOJIUTH NaTeHTHO-UH(POPMAIIHOHHBIE 3
WCCIICIOBaHMS B BBIOPAHHON 00JIaCTH XMMHH WJIH CMEXHBIX HAYK
4.0FbEM JUCHUILJIUNHBI U BUJIbl YYEBHOM PABOTHI
Tab6auna 4.1.
Buj yueOHoi padoThl Bcero 3
4acoB cemecTp
OO6m1ast TpyA0€MKOCTh TUCITUTUIMHBI 144 144
AyIuTOpHBIE 3aHITHS 48 48
Jlexnun 32 32
[IpakTHueckue 3aHATUS 16 16
CamocrosrenbHas pabota ctyaeHtoB (CPC) 96 96

5. COAEPKAHUME JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbBIX

3AHATUUA

CTpyKTypa U coaep:kaHue TUCHUTITHHBI

Taoauna 5.1.




| Pazgen qucnurmuHb Buapl yueGHO# paboThI (4ac) dopMbl
/m KOHTPOJIS
o,
§ Jlexuu Ipakr. | Camoc-
E 3QHAT. TOSITE-
©) JIbHas
paborta
1. | CtpoeHnue BemecTBa 3 4 2 6
2. | I'eomerpus MOJIEKyd. | 3 4 2 10 Omnpoc
Teopuss U 3IEKTPOHHO-
CTEpUUECKUE MOJICIH
3. | Ctpoenue JKUIKOCTEH, 3 4 2 14 KomnnokBuym
KUJKUX  KPUCTALIOB W
aMOpP(HBIX TET
4. | Monekynsipueie  (Hagmo- | 3 4 2 14 Ormpoc
JIEKYJIIpPHBIE) KPUCTAJIIbI
5. | DneMeHTbl HEpaBHOBECHOHM | 3 4 2 12 KomnnokBuym
TEPMOIUTHAMUKHU
6. | Kuneruka CIOXHBIX | 3 4 2 14 KomnnokBuym
IPOIIECCOB
7. | DneKTpoXxuMusi ~ HOHHBIX | 3 4 2 12 KonnokBuym
JKUJIKOCTEH W TBEPABIX
JIEKTPOJIIUTOB
8. | Tl'azoBas xpomarorpadus | 3 4 14 Kommoxksuym
MIPU BBICOKHUX JABJICHUAX U
WHBEPCUOHHAs razoBas
xpomarorpadus
Hroro: 32 16 96
Taoauma 5.2.

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

YK-1 CnocoGen  ocymecTBJATh KPUTHYECKUH aHAJIN3 MPOOJeMHBIX CUTyauui Ha
OCHOBE CHCTEMHOIO MOAX0/1a, BIPA0aThIBATh CTPATErHI0 AeiicTBHIA

3HaTh: BHUIbI OCHOBHBIX
WH()OPMAIMOHHBIX ~ WCTOYHH-
KOB, HOPMAaTUBHBIX MPaBOBBIX
JIOKYMEHTOB B 00JIACTH XUMUH
U XHMUYECKOM TEXHOJIOTHH;
METO/JBl U CIOCOOBI pEeIIeHUs
MpOOJIEMHBIX CUTYyallul; oOcC-
HOBHBIE DJTambl H  3aKOH-
OMEPHOCTU Ppa3BUTUSA XUMH-
YECKOM HayKH, CHUCTEMY
dbyHIaMEHTAIBHBIX ~XHMHYeC-

Ymerbs:  IOpuUMEHATH K
KOHKpETHOMY  (hakTHuec-
KOMYy MaTepuansy TeopeTu-
YecKHe 3HaHUs, HeoOXOIH-
Mbl€ Il peleHHus Mpoo-
JIEMHBIX CHUTYAIlHid; BBISB-
JSATh  HEAOCTATOYHOCTh H
HEJIOCTOBEPHOCTh  MH{GOP-
MalMd ~ [pH  PEIICHUU
MPOOJEMHBIX CUTYaIUH.

Baagerb: HaBBIKAMH  HC-
MOJTb30BaHMUS ~ HWCTOYHUKOB
uHbOpMalUK IS peIICHUsS
MpOOJIEMHBIX CUTyalluil; Ha-
BBIKAMH PELICHUS THIIUYHBIX,
HanOoyiee YacTo BCTpEYaro-
IIMXCS MPOOJEMHBIX CHTYa-
HH.




KAX TOHSATHH W METOJO0JIO-
TMYECKHX AacMeKToB (u3mdec-
KO XWMUH; TPUHIMIIBI aHa-
JM3a TOMYYEHHBIX TAHHBIX

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

3HaTh: TNAaTEHTHO-UHPOpPMA- | YMeTh: TPOBOJUTH ITOUCK Baaners: HaBbIKAMHU
HUOHHBIE 0a3bl JAHHBIX IO | CIELMATU3UPOBAHHON WH- | aHanu3a U O0OOIIeHHUS
COBPEMEHHBIM  HAHOTEXHOJIO- | OopMallMK B TATEHTHO- | PE3YJIbTATOB MOKCKA CIelra-

TUSIM M HAaHOMaTepuaiam MH(OPMALMOHHBIX  0a3ax | IM3upoOBaHHOW WHOpPMAIUU
JAHHBIX TI0 COBPEMEHHBIM | U MaTCHTHO-UH(POpMAIH-
HAHOTEXHOJIOTHUSIM U Ha- | OHHBIX 0a3ax 1Mo COBpe-
HOMAaTepHaiam MEHHBIM HAaHOTEXHOJIOTHSIM H
HaHOMaTepHagam

Conepxanue 1ucuuiuinHbl «CoBpeMeHHbIe PO0IeMbl (PU3NYECKO XUMHN»

Tema.l. CTpoeHne BelecTBa.

[Tepuoanueckas cucrema s1eMeHTOB. COBPEMEHHBI BHJ MEPHOJUYECKONH CHCTEMBI
J.1.MenneneeBa. OcoOble CBOWCTBA 3JEMEHTOB, OTKpbIBatommx 1S-, 2p-, 3d, 4f-amemeHTOB.
DJIeKTPOHBI aTOMHBIX opbuTtasei 1s-, 2p-, 3d, 4f-anemenToB.

DJEKTPOHHOE CTPOCHHUE COCTUHEHHWH TEePEXOJHBIX W HENEPeXOAHBIX DJIEMEHTOB.
Jlenokanu3oBaHHbIE W JIOKAJTH30BaHHBIC BAJICHTHBIE SJEKTPOHBI B3aummojeiicTBus. I[IpaBuio
YETHOCTH. BTOpWdYHas mepuoauvHOCTh. [lepuomudeckas cucreMa XHMHUECKHAX JJIEMEHTOB Kak
YIOPSA0YCHHOE MHOXKECTBO.

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

Mognenp  JTOKadM30BaHHBIX  DIEKTPOHHBIX map. PaBHOBeCHbIE  TeOMETpPUYECKHE
KoH(purypamnuu mojekyn tamna ALm.

HckaxxeHUs] TeOMETPUYECKOT0 CTPOSHHS BCIEACTBHE OTTAIKUBAHUS PA3TMUYAIONINXCS IO
pa3Mepy U MOJIBHKHOCTH JIOKATH30BAHHBIX YJICKTPOHHBIX mmap. [Ipumepsr.

Monens MaKCUMAIBHOTO TIEpeKpbIBaHUS. [ MOpUaM3aIus BaICHTHBIX aTOMHBIX OpOUTAlIeH.
HeskBuBaneHTHbIe THOPHUIHBIE ATOMHBIE OPOUTAIIH.

[IpocTpaHcTBEeHHAsT HAMPABICHHOCTh XUMHUYECKOW CBS3U. J[OCTOMHCTBA M OTpaHUYCHUS
MO/IEIIH.

Mogenb opOUTaIbHO-ISHUIIMTHBIX CBsi3el Ha mpumepe Mosiekyn ALK HemepexomHbIx
DIIEMEHTOB. ['eoMeTpHs MOJEKYlT B TEOPHH KaHOHHYECKHX MOJIEKYJISIPHBIX OpOHTAaICH.
Brruricnenue moaHBIX SHEPTUN MOJIEKYIIBI ISl pa3IMYHBIX €€ TEOMETPUUYECKUX KOHPUTYpaIUii.

Ornpenenenne cTabUILHON MOJEKYISIpHOU TeoMmeTpun. JluarpamMmMel MuinkeHa- Y odia.
[TpaBuina 3amonHeHUs MOJIEKYIAPHBIX opbutasneil. BubponHnoe crpoenue mMonekyn. Bubponnsie
3¢ deKTh 1 reoMeTprueckas popma MOJIEKYII.

Kongurypanrontast ycTOHUMBOCTh MOJIEKYI. ['eoMeTpusi KOOPAMHUPOBAHHBIX JTUTAH/IOB.

Tema 3. CTpoeHuUe KUAKOCTEMN, JKMAKNUX KPUCTALIOB U aMOP(HBIX TeJl.

OcHOBHBIE 0COOEHHOCTH CTPOEHUS JKUAKOCTEH U aMOP(HBIX BelIecTB. biImKHMUI MOpsIoK.
QOYHKIHUY pauajIbHOTO pacipeesieHusl.

OCHOBHBIC THITBI CHJI MEXKMOJICKYISIPHOTO B3auMOACHCTBHUS. Me3oMopdHbie (a3oBbIe



COCTOsAHMS BeulecTBa. lIpumepsr.

Kunkue kpucramabl. OCHOBHBIE KJIACChl OPraHUYECKUX COEAMHEHUN-ME30I€HOB.
@®a30Bple IpEBpaALICHUs] B JKUJIKUX KpUCTaUIax. Bapuauus Temmneparypbl HEMAaTHKO-
M30TPOIHOIO MEPEX0/1a B TOMOJOTHYECKUX PAAAX KATAMUTHBIX )KUIKUX KPUCTAILIIOB.

DU3UKO-XUMHUYECKUE CBOMCTBA KUAKUX KPUCTAILIOB. JKUIKOKPUCTATUIMYECKUE CTPYKTYPbI
B Onosoruueckux cucremax. CTpykrypa namesut. bucinou u apyrue ciiokHble HaIMOJIEKYJISIPHbBIE
00pa3zoBaHusl, NEPEXOAbl MEXKAY HUMH.

BsaumopeiictBue JIUMHUI-0€IOK, OucnoiHbIe JIUIUHBIE MeMOpaHBbI.
KuaKoKpUCTAIINYECKOE COCTOSIHIE MaKPOCKOIIMYECKUX OMOOOBEKTOB.

Tema 4. MouiekyJasipHble (HAAMOJIEKYJISIPHbIE) KPUCTAJIIbI.

CrtpoeHue MoseKyIspHBIX KpucTayioB. Kiatparel. DHeprus pemerku. MexMolieKynsipHble
yHuBepcaibHble (Ban-gep-BaanbscoBbl) u cnenuduueckue B3auMoaeictsus. Bogoponnas cBs3b.
OMIIUPUYECKHUE OLIEHKU YHEPTHH MOJIEKYJISIPHOTO KpUCTAJLIA.

MexmonekynsapHble NOTeHIManbl B3auMmozaeicTBusa. llorenuman Jlennapaa-Jl»oHca.
MeTto1 aTOM-aTOMHBIX [TOTEHILIUAJIOB.

['oMOMoOIEeKyIApHBIE KPUCTAILIIBI.

ANCOpOIIMIOHHOE W XMMHUYECKOe MOAW(HUIMPOBAHUE IMOBEPXHOCTH aJCOPOEHTOB. THIIBI
aacopbentoB. ['padutupoBannas Tepmudeckas caxa (I'TC). OcobGeHHOCTH XHMHUYECKOTO,
reoMeTpuIeckoro u ¢azoBoro crpoenus moepxHocta ['TC.

[Tpumenenue ['TC u e€ mMonuduIUPOBAHHBIX AHAJIOTOB JJIS Ta30XpoMaTorpaduyeckoro
paszieneHus CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MepoB. KapOoxpomel, kapOopakw,
YTJIEPOJIHBIE MOJIEKYJISIPHBIE CUTA, AKTHUBHBIE YIJIU.

Hanopa3mepHble yriepogHble MaTepHaibl:  (QYJUIEpPEHBI, YIIepOJHBbIE HAHOTPYOKH,
yraepoAHble BONOKHA, rpadeH. WX wucmonb3oBaHHE B COBPEMEHHBIX COPOIMOHHBIX U
HAHOTEXHOJIOTHUSIX.

Honnble ancopOeHTsl. Kpucraminueckue HeMOpUCTble HOHHBIE aacopOeHThl. Cynbdar
Oapust ¥ Cyb(hU TEPEXOTHBIX METAJIOB.

AncopO1ysi Ha MOHHBIX aJICOPOEHTaX MOJIEKYJ OpPraHHMYECKUX COCTUHEHUH pPazIMYHOTrO
AIIEKTPOHHOI'O U POCTPAHCTBEHHOTO CTPOEHUSI.

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

BnusHue  mosdspHOCTH MOJIEKYJT  afcop0aToB Ha MX aACOpOLMIO Ha IEOJHUTaX.
ACOpOEHTHI-OKCH/IBI.

KpemueszeMHbie ancopOeHTHl (CHIIMKAIUT, a’pOCHII, CUJIOXPOMBI,  CHJIMKArelu,
MOPUCTHIE CTEKJIA) W HUX aJCOPOIMOHHBIC CBONCTBA. I'mapoxcunupoBanue u
JETUAPOKCUIINPOBAHUE IMOBEPXHOCTHU KPEMHE3EMOB. XHUMHYECKOE

Mo (PUIIPOBaHKE TOBEPXHOCTH KPEMHE3EMHBIX a/ICOPOEHTOB.

Oxcup amroMUHUSA, €ro aIcOpOLMOHHbIE CBOMCTBAa. OpraHyecKre MOPUCThIE aICOPOCHTHI.
[TonyueHue HEMOJSAPHBIX U MOJIIPHBIX OpPraHUYECKUX MOPUCTBIX a71copOeHTOB.
PerynupoBanue nopucroii ctpykTypsl. HanocTpykTypa mnop.

Tema 5. Teopun agcopouuu razos u napos. TepmoauHaMHuKa aACOPOLUMN.

ACOpPOEHTHI C OTHOPOIHOM U HEOJJHOPOAHOM MOBEPXHOCTHIO. TUIIBI  TTOBEPXHOCTHBIX
HEOJTHOPOJHOCTE W BIMSIHHE HEOJHOPOAHOCTEH Ha aacopOLuIo.

Jlokanu3oBaHHas aAcopOIMs ra3oB M MapoB Ha OJHOPOAHOH moBepxHOCTH. Teopuu
I'enpn, Jlenrmropa u bpyHayspa-Ommera-Tennepa.

MoHoMONeKyIsIpHast 1 TMOJUMOJIeKysipHast  ancopbuusa. Kiaccudukanus u3orepm
HOJMMOJIEKYJIIPHOM aicopOuuu.

BnusiHre MexXMONEKyISpHBIX B3auMojeiicTBuil "agcopOar-agcopOeHt" u "amcopbart-
afcop6at" Ha ¢GopMy JIOKAIM30BAHHON aICcOpOIINH.

HenokanuszoBanHast ancopOuusi  Ha  OJHOPOJHOM  TOBEPXHOCTH. YpaBHeHuUe



COCTOSIHUSI MOHOCIIOS, CBSI3b C YPaBHEHHEM M30TEPMBI aAcOpOIHU. YpaBHeHHE XHUIUIA.

JIBymepHBbIe (a30Bble IEPEXO/IbI B aCOPOILIIOHHOM CIIOE.

AncopOrust [1apoB B rnopax. Mesonopsl. KanwuapHas xoHzaeHcanus.
TepMonuHaMuueckue M KUHETHYECKHME  NPUYMHBI,  NPUBOASIIME K  KalWUIIPHO-
KOH/JICHCAllUOHHOMY TMCTEPE3UCY.

OKCIIepUMEHTAIIbHOE OINpE/IEIeHue paclpelesieHuss Mop 1o pa3mepam. AxcopOuus B
mukponopax. Teopust Ilonsiuu. Teopuss 0ObEMHOrO  3allONHEHHS  MHUKPOIIOP,  ypaBHEHUE
Jyoununa-PagymkeBuya. VYpaBHenue benexepa-dDpeitnnxa KaK MpeaeabHbIN
citydail JUIsi LIMPOKOIIOPUCTHIX aICOPOCHTOB.

Tema 6. TepmoauHamuka ajacopouuu U3 ra3zoBoii ¢as3sl Ha TBepAOM ajcopOeHTe.

TepMoMHAMUYECKOE u CTaTUCTHYECKOE OIMCaHUE aJICOPOIIMOHHON
CHCTEMBI.

Meron [I'ub0Oca: w30bITOYHAsT rUOOCOBCKas ajcopomws, eé bu3rIeCcKuii
CMBICII.

TepMoarHaAMHUYECKHE XapaKTePUCTHKU azcopOLuu, uX (pU3MYECKUH CMBICI,
3aBHUCHMOCTh OT CTEICHH 3alOJHCHUS MOBEPXHOCTH.

[TpenenbHO Majoe ("HyneBoe")  3aloJIHEHHWE MOBEPXHOCTH, KOHCTaHTa ['eHpu

a/ICOpPOIIMOHHOTO PaBHOBECHSI.

['a3oxpomarorpaduueckuii MeToA U3YyYEHUS TEPMOAMHAMUKH afcopOLMU B 00IacTu
"HyJeBoro" 3amoHEHHs TOBEPXHOCTH. MOJIEKYISIpHO-CTAaTUCTHYECKas TEOpHs aicopOLuu.
CraTHCTUKO-TePMOAMHAMUYECKOE OIHCaHue a7IcOpOIH. Ananus aicopOoLIMOHHOTO
paBHOBECHS C MCIIOJIIb30BAHUEM OOJIBIIOr0 KAHOHUYECKOro aHcamOJs.

BupunansHoe  BbIpakeHMe i THOOCOBCKOM  ajcopOmmu.  CBs3b  KOHCTAHTHI
I'enpn ¢ nmoTeHUMaNbHOM SHEpPruel MoJeKysbl ajacopOaTa B CHIJIOBOM IOJE  aJACOpOEHTa.

MonekynspHO-CTaTUCTHYECKAs TeopUs aacopOIHU Ha ajicopOeHTax c
OJTHOPOJTHOM IJTOCKOW MOBEPXHOCTHIO. I'TC  xak  MomenpHBIM  aacopOeHT st
MOJIEKYJISIPHO-CTaTUCTUYECKUX PacyeTOB.

OOmue NpUHIUNBI TOCTPOEHUS  NOTEHIHMATbHOW  (QYHKIMH  MEXKMOJIEKYJIIPHOIO
B3anMo/ieiicTBus "afgcopbar-aacopOeHT".

Tema 7. XpomaTtorpapus. XpomarorpaguuecKui a1copOMOHHBIN aHAJIN3.

CymHocTs MeTona xpomarorpaduu. XpomarorpaMma. MonekymsipHas XpomMarorpadusi.
HNonoobmennass  xpomarorpadusi.  Pasmenenne  cmeceif. ['azoBas  xpomarorpadus.
BricokorddextuBHas  xkugkoctHas ~— xpomatorpadus.  OcHOBHOe  OOOpydOBaHHE IS

xpomarorpaduu. McnonbzoBanue XxpoMaTorpaduu B pellIeHMH MPAKTUYECKUX 3a/1a4.

6. OBPA3OBATEJIBHBIE TEXHOJIOI' A

B mporiecce 00ydeHust UCTIONB3YIOTCS TPAJAUIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUN
(JlekIuu, CeMUHApPHBI, MPAKTHUYECKHEe PaOOThI) U aKTUBHBIE WHHOBAIMOHHBIE OO0pa3oBaTEIbHBIC

TCXHOJIOTUH:



1. CemuHap B IHAJIOTOBOM DPEXHME HNPUMEHSETCS B OCHOBHOM IIPH OOCYXICHHU
BBICTYIUICHHUI CTYJIEHTOB C JOKJIagamMu (pedeparamu)

2. ['pynmoBoii pa3dop pe3yabTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ coTpyaHMKamMu M pYKOBOAMTENSIMH NPOQHIBHBIX JabopaTopuii
NPEANIPUATHH - TOTCHIHATBHBIMU pab0TOIATEISIMU BBITYCKHUKOB.

B niennom npu n3ydeHun Kypca akTHBHBIC M HHTEPAKTUBHBIC (POPMBI POBECHUS 3aHATHIA

cocTaBsAI0T He MeHee 30% ayIUTOPHBIX 3aHATHH.

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

7.1. IlepeueHb-yueOHO-METOUYECKOr0 00ecedeH s ISl 00yJaromMXcs 0 JUCIUIINHE!

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

2. DKCIepuMEHTaJIbHbIE METO/BI B aJICOPOLIMU U MOJEKYIsIpHOI xpomaTorpadun/ [lox pen.
1O.C. Hukutuna u P.C. IletpoBoit. M.: U3n-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.

Jlexumonnsle 3aHsATHS TpoBoaATca 1 pasa Hememo B oObeme 1 waca u 1 waca
IpakTHYeCcKUX 3aHATUN B 3 cemectpe. [locie okoHYaHMS HU3Y4YEHMs] KaXKJ10M TEMbI CTYIEHTHI

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

7.2. Yka3zanus JII 06yqafomnxc;1 110 OCBOCHHIO JUCHUIIIIMHBI

Ta6auna 7.1.
Copaepxxanue caMOCTOATEIBHOM PadoTHI 00y4YalOIMXCS
WNoNo Tembi/6onpocul, 8bIHOCUMbBLE HA CAMOCMOAMENbHOE Kon- Dopmbl
n/n uszyuenue 60 pabome
yacoe
1. |Crpoenne Bemectra 6 co0eceioBaHNE
2. [['eomerpust Monekyn. Teopus u anekTpoHHO-cTepuueckue, 10 co0eceioBaHuE
MOJIeNIN
CtpoeHHe KHUIKOCTEH, KUAKUX KPUCTAIUIOB U aMmop¢pHbIX| 14 cobeceoBaHue
Ten
MornexyssipHble (HaIMOIEKYIISIPHbIE) KPUCTAILIBI 14 cobecenoBaHme
5 JJIEMEHTHI HEPAaBHOBECHOW TEPMOAMHAMUKHI 12 cobecenoBanue




6. |Kunernka CIIOKHBIX MPOIIECCOB 14 cobeceoBanue

[. DDnekTpoxumus  HOHHBIX  SKUAKOCTeH M TBepiplx| 12 cobeceioBaHme
HIIEKTPOJIUTOB

8. [MasoBas xpomarorpadusi NpH BHICOKMX JaBleHHAX u| 14 cobeceoBaHUe
MHBEPCHOHHAS ra30Basi XpoMaTorpagus

8. OHEHOYHBIE CPEACTBA JUIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U

©CoN bk wDdE

MPOMEXYTOYHOM ATTECTAILIUUA

Ilpumepnvle npakmuyeckue 3a0anus K ceMuHapam
Bonpocwi k cemunapckomy 3anamuio 1

ITnan 3anamusa:
OCHOBBI KJJACCUYECKON TEOPUU XUMMUUYECKOTO CTPOCHUS.

Teopust XUMHUYECKOTO CTPOCHHS MOJICKYJI.

W3omepust, KoH(DOpMALIHS, TAyTOMEPHSI.

[Toctpoenue MO. Pacnipenenenue snekrpoHoB Ha MO.
['eomeTpryeckas KOHQUTYPALHST MOJICKYII.

I'eomerpust Mmonekyi, Teopust OBIIIBO IM'mecnu.
DNEeMEHTHI U OTNlepalluid CUMMETPUN MOJIEKYIL.
TouedHble TPyl CHMMETPHH.

Knaccel conpsikeHHBIX Onepaiui.

3414490 [T PELIIEHAST

['eomeTpHuueckue XapaKTepUCTHKH, Y3JI0Basi CTPYKTypa, INIOTHOCTh 3JIE€KTPOHHOTO
obnaka. CnuH-opOUTaIbHOE B3aUMOACHCTBHE, €r0 MPUPOJIa U BIMSHNE HAa COCTOSHUS
aTOMOB U MOJIEKYL.

W3omepust BaJIeHTHAs ¥ CTPYKTYpHAsl, KOH(OpMAIHS U TAyTOMEPHSI.

Tomonorust MOJIEKYIIBI, TIeTTh XUMHYECKOTO JICUCTBHSI U TOMOJIOTHYECKUE TPpadbI.
CTpyKTYpHO-HEXECTKHE MOJIEKYJIbI

OpOuTtanbHast MOJIeNIb MOJIEKYJIbI. THUITBI MOJIEKYJISIPHBIX OpOuTaielt (KaHOHUYECKHE U
nokanu3oBanHble). [nopuauzanus AO. Knaccudukanus MO 1o sHepruu, CHMMETPUH U
Y3JI0BOM CTPYKTYpE.

I'eomerpuueckas Gpopma MoJekyn u ee onpeaeneHue metogom OIIIBO.

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

DJIeMEHTHI ¥ OTIepaIliii CHMMETPHH.

YMHOXEHNE Onepanuii CHMMETPHH.

[TpenOpa3oBanus mogoOUs U KIACCHI CONMPSDKEHHBIX AJIEMEHTOB IpynIbl. UTo Takoe
NpeCTaBICHUE TPYIIIBI?




10. CocTaBuTh MPUBOAMMOE MPEACTABICHUE METHIICHITMKIIONPOIIEHA B 0a3uce KOOPAUHAT

o s wnN

MEXIY

aTOMOB yriepoja. 5.0npenenTh CHMMETPUIO KOJICOAHU MOJIEKYIIbI
METHJICHIIUKIIOTIPOIICHA.

Bonpocwl k cemunapckomy 3anamuio 2

ITnan 3anamusn:
[Tomstpu3arnys BEmeCTB B CTATUYECKUX U MTEPEMEHHBIX YJIEKTPUUCCKUX TOJIAX.

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

CBs13b IUMOJIBLMOMEHTA CO CTPYKTYPOM U CUMMETpUEN MOJIEKYIL.

Bekropnast cxema pacuera JUMIOIbMOMEHTOB CIIOKHBIX MOJIEKYIT

BpamarensHbie 1 Kone0aTeIbHBIE COCTOSHHUS.

[TpaBuiia oTO0pa BO BpalaTeabHbIX, KOJEOATEIbHBIX U KOJIE0aTeIbHO-BpaIllaTeIbHbIX
nepexoiax.

DIIEKTPOHHBIE COCTOSHUSA.

341491 VI PELIEHHA

1.Yka3arb, 3aBUCHUT JIM OT TEMIIEPATYPHI MOJISIPU3YEMOCTH MOJICKYJIBI.
2.Kak u3MeHsTCs ¥ MoYeMy Mojsipu3anus BelecTa?

3.Kakas monspu3anusi mposiBIIICTCS B BUAUMON 00J1aCTH U3ITydeHUs?
4.Kakue METOIbI ONIPEACIICHHS TUITOJIbMOMEHTA BaM U3BECTHBI?
5.Monekynbl KaKuX TOYEHYHBIX TPYIII CHMMETPHUH TTOJSPHBI?

6. Monekybl KaKuX TOYEUHBIX TPYII CHMMETPHUH HE MOJSPHBI?

Bonpocwi k cemunapckomy 3anamuio 3

Ilo1an 3anaTuda:

[TpaBuia oTGopa 3IEKTPOHHBIX NEPEXOI0B M0 CIUHY U NepexooB Mexay AO u MO
pa3InYHON CUMMETPUH.

DNEeKTPOHHOKOJIE0aTeNbHbIE IEPEX0/1bl, BAOPOHHBIE MTEPEXO/IBI.

Ananmuz Jlenanapa.

3AJAYH JI/TA PEIHNEHHA

1. KakoBo ycnoBue JUIsi MaTpUYHOTO D3JEMEHTa JUIOJIbMOMEHTa OXKHAaeMOI0
nepexonaa?
2 YTo XapakTepHO JUIs BpallaTeNbHOrO CIEeKTpa »ecTkoro potaropa? 3.Kakosa
CUMMETpUs
KosnebaHui nuHelHON u yrioBoil monekynsl AB2? 4. IlpaBuna orGopa mepexojioB

BpalaTCJIbHbIMU, KoJIeOaTeIbHBIMHU U KOJ'IC6E[TCJ'ILHO-BpaH.[aTeJ'ILHLIMI/I YPOBHAMM.

3. Uucnmo konebaTeNnbHBIX CTENeHeW CBOABI [UISI MOJIEKYN pa3jMdyHOW TE€OMETpUU W
CUMMET-

puu.
4. IlpuMeHeHre TeOpuu TPYII CUMMETPHH JUIs yCTAaHOBJICHUS IIPAaBUII 0TOOpa.

Bonpocwl k cemunapckomy 3anamuro 4



IThan 3anamusn:

[ToTeHnManbl IapHOrO B3aUMOACHUCTBHS.

DyHKINH paAuaIbHOTO pacIpeielleHus

THUIbI HOHHBIX PEUIETOK.

Bunst nedextoB pemeToxk.

CoOcTBeHHAas U MPUMECHAs SIIEKTPOIPOBOJHOCTh HOHHBIX KPHCTAILJIOB.

a s wnN e

CynepruoHHbIE TBEP/IbIE SJEKTPOIUTHI.

3414494 VI PELIEHHA

1. KBaHTOBO-MexaHHYeCKast HHTEpIpeTaus JUPPaKIUN SJTEKTPOHOB U HEUTPOHOB.

N

VYcnosus qudpakuuu 31eKTpoHoB. HEUTPOHOB U X-11ydeid.

3. UeM oTnHMyaroTCs peHTreHOTrpagpuUecKuii 1 HEUTPOHOTpahUIECKUN METO/IBI
CTPYKTYpPHOT'O HCCII€A0BaHNUN?

4. Mo>HO 1M noy4aTh (YHKIMU HapHOTO PacHpeeNeHHs] peHTIeHOTpapruecKuM
meTonoM?

5. Kakyro cTpykTypHYyt0 HH()OpMaIUIO MOXKHO MOJIYy4aTh U3 MApHBIX QYHKIHUHA
paznagbHOrO paclpeesIeHus

6. OmnpenenuTs THUI MarHeTH3Ma [yl yKa3aHHOTO aTOMa, HOHA, MOJICKYJIBI.

7. VYKa3zaTb TUIl KBAaHTOBBIX IIEPEXOJIOB, JISKALIUX B OCHOBE HEKOTOPOT'O CIIEKTPaIbHBIX

meTo10B SIMP u OI1P. Yka3zate 0COOEHHOCTH CTPOECHUS MOJIEKYJIbI, O KOTOPBIX

MO’KHO MOJIYYUTh UHPOPMAIIHIO 33JaHHBIM

Bonpocel k cemunapckomy 3anamuio 5
IThan 3anamusn:

1. CrpykTypa )KUIKOCTEH.

2. CTpyKTypHBIE ITapaMeTpHI.

3. Monenu crpoeHus.

4. O06001eHre MOTEHITMAIOB MAPHOTO B3aUMOICUCTBUS, TOTeHIIHAT Mu.
34/149H ST PELIEHHA

1. Kak nony4arT CTpyKTYpHYIO HH(POPMALIUIO O KHUIKOCTAX?

2. Kakwue Monenu CTpyKTyphI )KHJIKOCTeH BaM M3BeCTHBI? KBa3UKpUCTATIINYECKHE MOJICITH
CTPOCHUS YKUKOCTEH.

3. Mogenu cBOOOIHOrO 00BEMA.

4. OHI/IH_II/ITe N3BCCTHBIC ITOTCHIINAJIBI napHoro BSaI/IMO)IeI\/'ICTBI/ISI, HpI/II‘O}IHBIe JJIs1 OITUCAHUA
JKUJIKUX CUCTEM PA3TUYHON TPUPOIBI.

Ipumeput 3a0anuit KoHmponbLHLIX padom

Konmponvnaa pavoma 1
1. Onpenenute TUIT XUMUYECKON CBS3U B BemecTBax, GopMyinbl KoTopbix: CoHy, Bry, KsN.
Hanummre ux snexTpoHHbIE (HOPMYIIHL.
2. Kakas n3 xumnueckux cszeii: H—Cl, H—-Br, H—- 1, H - P, H — S — aBisieTrcst Haubonee
noJisipHON? YKaXkHWTe, B KaKyl CTOPOHY CMEIIaeTcsl 0oO0miasi 3JIEKTPOH- Has IMapa B KaXIOM



ciIydae.

3. OnpeaenuTe YUCiIO G- U TT- CBSI3EH B MOJICKYJaxX:

a) YKCYCHOTO ajbjeruaa (3taHanis);

0) yraekuciaoro raza. YKaxuTe TUIb THOPHIU3alUd aTOMOB YIJIepoia U COOTBETCTBYIOIIUE
UM BAJICHTHBIC YTIIbI B MOJICKYJIC STaHAJIS.

4. OnpenenuTe CTENEHU OKUCIICHUS W BAJICHTHBIE BO3MOXKHOCTU 3JIEMEHTOB B MOJICKYJaX:
CH2C|2 n HzOz.

5. B cocraB xumuueckoro coeauHeHuss BxonsaT: Hatpuid (32,43%), cepa (22,55%) u
kucnopon (45,02%). BeiBeaute npocteinyio (GopMyiry 3TOro COeTUHEHUS.

Konmponvnaa paboma 2

1. Ob6wsacHuTe oOpa3oBanme Moisiekynbl SiF4, u wmoHa SiFez' C TIOMOIIBIO BJIEKTPOHHO-
rpadudec-
kX opmyr. Mosxer 11 cymecroBath HoH CFg” ? Tlouemy?
2. B yem 3aki1t04aroTCs MPUYHHBI PE3KOT0 Pa3Iuius B CBOHCTBAX:
a) okcupa yriuepona (IV) u okcuna kpemuus (IV);
0) IUIaBUKOBOM KHCIIOTHI M COJITHOM KUCIOTHI? OTBET 00OCHYITE.

3. IlpuBeaure cTpyKTypHBIE (OPMYIBI 2-XJIOPIPOMAHANS W THIAPOCYIb(ara aMMOHWS.
YKaxuTe B KaXIOM M3 COCIMHEHUN XapaKTep XMMHUYECKUX CBS3€H, BaJICHTHOCTU U CTEHECHH
OKHUCJICHUS DJICMEHTOB.

4. Aumonst BOs® , COs” , NOg umetor dbopMy 1IO0CKOrO TpeyroibHUKa. Kak MoHO
00BsicHUTE 3TOT (akt? Kak m3Mensercs mmHa cBsizu O — O B psy B033' -- COgZ' --NO3; u
nouemy?

5. BeBemute MONEKYISIpHYIO (OpPMYITy YIJIEBOAOPOAA, MaccoBas IOJiI BOJIOpoJaa B
KoTopoM cocTaBiseT 20%. OTHOcuTeIbHAs IIIIOTHOCTh YIIIE€BOAOpOaa 1o Bo3ayxy 1,035.

Kpumepuu oyenku omeema cmyoenma npu 6blnojaHeHuu KORMPOIAbHOIl padomul

Onenka TpeboBanus Kk 3HAHUAM
OTJIMYHO NPUBEJICHBI TIOJIHbIE MPAaBUJIbHBIE PEIIEHUs,, OTBETHI I'PAMOTHO
apryMEHTHPOBAHEI
XOpOLIO JIONYIIEHbl HE3HAYMTENbHbIE MOTPEUIHOCTH MpU OTBETaxX Ha
BOIPOCHI, apryMeHTaIus OblIa HEe TOJHOM
yJIOBJIETBOPUTEIH B OTBETaX Ha HEKOTOPBIE BOIMPOCHI JIOMYILEHbI IpyOble OIMIMOKH,
HO 4acTh BBIBOJIOB HE AapryMEHTHUPOBaHa WJIM apryMEHTHPOBaHA
HEMPaBUIbHO
HEY/IOBIIETBOPHUTE otBeThl HA 50 u Gonee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO
JILHO BBIBOJIOB HE apryMEHTHUPOBAHbI UJIM apTyMEHTHPOBAHbI HEPABUIHHO

Ilpumepnvie mecmoenie 3a0anus no Kypcy
IIpuMmepHbIe 3aganus Tecta Nel

1. MoHHas cBSI3b OCYIIECTBJISAETCH B pe3yjbTare:
1) o6pazoBaHust 001IEH IIEKTPOHHOMN Maphl
2) mepexoaa 3JEKTPOHHOW Tapbl OT OJHOTO aToMa Ha CBOOOIHYIO OpOUTaIBH
Jpyroro




aToMa
3) cui1 31EeKTPOCTaTUYECKOIO IPUTSHKEHUS MKy HOHAMHU
4) cMel1eHMsI 3JIEKTPOHHON Mapbl OT OJIHOTO aToMa K Apyromy

2. ﬂOHOPHO'aKHeHTOPHLIﬁ MEXaHU3M 06pa3OBaHI/IH KOBAJICHTHOM CBA3N
BCTPEYAETCH B MOJIEKY.JIe:
1) H,0;
2) CO;
3) CO;
4) BCls.

3. B coennnenun NH3*BF3; xumuyeckasi cBsi3b 0CylIEeCTBJISIETCH 32 CUET:
1) oOpa3oBaHMs HOHHOM CBSI3H,
2) ciapyBaHHMs AJIEKTPOHOB a30Ta U Oopa;
3) mepexojia mapsl JIEKTPOHOB OT a30Ta Ha CBOOOIHYIO OpOuTaIh O0pa;
4) crI1 MEXKMOJICKYJISIPHOTO B3aMMO/ICHCTBHSI.

4. Cpeau nmpuBeJeHHBIX MOJIEKYJ U HOHOB OIpele/inTe Ty, KOTOPas MOxkeT ObITh
aKLEeNnTOpOM TNpH 00pa30BAHMM KOBAJIEHTHOH CBAI3M MO OHOPHO-aKLENTOPHOMY

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

5. Cpenn mnpenio:KeHHBIX MOJIEKYJ BbIOepUTE Ty, HEHTPAJbHBbINE aTOM KOTOPOii
HAXOJUTCA B SP3 - rHOpUAN3ALMHA:
1) BCl;
2) H,Se;
3) BeH>
4) ZnCl,

IIpumepHbIe 3axanus TecTa Ne2

1. Ilpn paccMOTpeHHH CIIEKTPOB KAKOI0 THIIA HEO0XO0AUMO YYUTHIBATH NPHHIHUII
®panka-Kongona?
1) UK-.
2) BpalareiabHbIX.
3) KP-.
4) 3NEeKTPOHHBIX.

2. B kakux 00/acTsIX CHEKTPa NMPOSIBISIOTCH Mepexoabl MeXKIy 3J1eKTPOHHBIMH,
K0J1e0aTeIbHbIMU U BPaIIaTeJIbHbIMH COCTOSIHUAIMU MOJIEKYJ ?
1) Konebarensusie - B UK-o6nacTu, Bpamarensuelie - B Y ®-001acTh, 3J€KTPOHHBIE
- B MUKPOBOJIHOBOM.

2) KonebOarenbHble - B MHUKPOBOJHOBOW, OJJIEKTpOHHBIE - B Yd-ob6macTy,
BpamiareibHble - B MK-o6nactu.
3) Konebarenbupie - B MK-oGmactu, BpamjarenbHble - B MHUKPOBOJIHOBOM,

AIIEKTPOHHBIE - B Y D-00macTu.
4) KonebarenbHble - B Y D-00macth, 35ekTpoHHbie - B MK-00macTu, BpamaTenbHbIC -
B MUKpPOBOJHOBOW. B wMmonekyne stuieHa mnpu oOnydeHun YD-CBETOM BO3MOMKHBI
3JIEKTPOHHBINA MEPEX0]] HAMMEHBIIEH SHEPTUU:
3. KosiebaTenbHbIe CIEKTPHI BOSHUKAKT NPH B3aMMO/1eiiCTBMH BeleCTBA C:
1) ramMmMa-u3Iy4eHHEM;
2) BHUIMMBIM CBETOM;



3) paauoBoOIHAMHU
4) UK-uznyucHuem;
5) Y®-uznyuyennem

4. UudpaKkpacHbIM CIEKTPaM NOTJIOLEHUSI COOTBETCTBYIOT:
1) nyeKTpOHHBIE MePEeX0/Ibl U3 OCHOBHOTO B BO30YK/IEHHOE COCTOSIHUE;
2) xoJsiebaTeNbHBIC MEPEX0/Ibl 13 OCHOBHOTO B BO30YK/IEHHOE COCTOSIHUE;
3) aNIeKTPOHHBIE MEPEXOAbl U3 BO30YKICHHOIO B OCHOBHOE COCTOSIHUE ;
4) BpalateabHbIE IEPEX0/Ibl U3 OCHOBHOTO B BO30YX/IEHHOE COCTOSIHUE.

5. Kom0uHaIMOHHBIM paccesiHHEM HA3bIBAeTCH paccesiHie CBeTAa:
1) 6e3 U3MEHEHHUsI YaCTOTHI;
2) ¢ yBEJIMYECHUEM YaCTOTHI,
3) ¢ yMEHBIICHHEM YacTOTHI ;
4) ¢ I3MEHEHUEM YaCTOTHI.

IIpumepHble 3axanus Tecta Ne3

1. Kakum MeTOoa0M mNOJIYy4YalOT HauboJiee TOYHYH) HHPOpPMALUI0 O CTPYKType
JKHUAKOCTEH?
1) HeliTtpoHorpadudaeckuM METOI0M;
2) PeHTreHOBCKUM METOJI0M;
3) DnekTpoHOrpadUIECKUM METOIOM;
4) K- cCneKTpOCKONMUYECKUM METOIOM.
2. Kakumu cnocodamu onpeaessiioT CHMMETPHIO KOMILIEKCOB B KUIKOCTAX?
1) UK- u KP- meTogamu
2) HeiitpoHOorpadM4ecKuM U peHTPOreHOrpahuIecKuM METOIaMH;
3) MK- u Y®- cieKTpOCKOITUYECKHMH METOIaMU
4) DnexTpoHOrpaduIecKUM METOIOM.

3. Kakumu MeTogamMm omnpeaeisiloT CTPYKTYPHble NapaMeTpbl KPHUCTALUIOB H
JKHAKOCTEH?
1) HelitpoHorpaduueckum MeTO10M;
2) PEHTTreHOBCKUM METO/I0M;
3) DnexkTpoHorpadUuecKuM METOIOM
4) K- crieKTpoCKONUYECKHM METOIOM.

4. KoopaMHalMOHHBIE YHCJIA XapAKTEPHBbI JIA:
1) Kpucranios u xKunkocrei;
2) TonbKoO AJisi KPUCTAJIIOB;
3) ToJBbKO KUJIKOCTEH;
4) [1nd KuaKocTel U razos.

5. Kakumu MeTo1aMM NMOATBEPKAAeTCH HATUYHME B )KMIKOCTH NMPOCTPAHCTBEHHOIO
YIOPSII0YECHHUS MOJICKYJI?
1) AndpakioHHBIMU;
2) CIIEKTPOCKOTMYECKUMU
3) PedpakTomerpuueckum;
4) lnanbKOMETPUICCKUM;

Kpumepuu OUCHKU Oomeema cmyt)enma npu 6blNOIHEHUU MECmMOBblX 3a0anuil



Ouenka TpeboBaHus K 3HAHUSIM

OrneHka «OTIIMYHO» BBICTABIIAETCSI MArMCTPAHTY, €CIIM OH IITYyOOKO
OTJINYHO U TIPOYHO OCBOMJI IIPOTPAMMHBIM  MaTepuaj, HCYEPIBIBAIOLIC,
IIOCJIE0BATENBHO, YETKO M JIOTUYECKU CTPOMHO €r0 H3JIaracT, yMeeT
TECHO YBS3BIBATh TEOPHIO C MPAKTUKOH, CBOOOIHO CHpAaBISETCSA C
3aJa4aMH, BOIIPOCAaMU M JPYrMMH BHJaMHM IPUMEHEHHs 3HaAHU,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IPU BHJIOM3MECHEHUM 3aJaHMIA,
IPaBUIbHO OOOCHOBBIBAET IPUHSTOE PEIIECHUE.

OrneHka «XOpolI0» BBICTABISETCSI MaruCTPaHTY, €CJIM OH TBEPIO
XOpOLIO 3HaeT Marepuai, FPaMOTHO M 110 CYIIECTBY M3JIaraeT ero, He J0IycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, IIPABUIIBHO
IPUMEHSET TEOPETHUYECKHE IOJIOKEHUS NMPU PELICHUU MPAKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIaJIe€T HEOOXOAMMbIMU HaBbIKAMU U IPUEMAMU UX
BBINOJIHEHUSL.

OneHka «yJIOBJIETBOPUTENBHO» BBICTABISIETCSI MaruCTpaHry,
YIOBIIETBOPUTENb | €CIIM OH MMEET 3HAHMUSA TOJBKO OCHOBHOI'O XapaKTepa, HO HE YCBOWII

HO €ro Jeraieu, AOIYCKAeT HETOYHOCTH, HEJOCTATOYHO IPAaBUIIbHBIC
(GOpMyYIMPOBKH, HapyLIEHUs JIOTHYECKOW MOCIe0BaTeIbHOCTH B
W3JI0KEHUU ITPOTPAMMHOI'0 MaTEPHAIIa, UCIBITBIBAET 3aTPYAHEHUS IIPH
000CHOBaHMHU OTBETA.

OIIGHKa «HCYOOBJICTBOPUTCIBbHO» BBICTABJIACTCA MAruCTpaHTy,
HEY/IOBJIETBOPUTE | KOTOPbIA HE 3HAET 3HAUUTEIBHON 4YacTU MPOrpaMMHOIO MaTepuaia,

JIBHO JA0ITYCKACT CYIECTBCHHEBIC OHII/I6KI/I, HMECT 3aTPYAHCHUA IIPHU OTBECTC HA
BONPOCKI ¥  OOOCHOBaHWMU OTBeTOB. Kak mpaBuio, oOIleHKa
«HEYJIOBJIETBOPUTEIBLHO» CTABUTCA MAaruCTPaHTy, KOTOPbIE HE MOTYT
OPOJOKUTh  OOydeHHMe ©e3  JOMOJHUTENbHBIX  3aHATUH IO
COOTBETCTBYIOLIEH TUCIUTIIINHE.

Hpumepnble 60npocCol K 3auemy

1. Tlepuoanueckas cucrema s1meMeHTOB. COBpEMEHHBIM BHUJ MEPUOJUYECKON CHUCTEMBI
J.1.MenneneeBa. OcoOble CBOWCTBaA 3JIEMEHTOB, OTKphIBaromux 1s-, 2p-, 3d, 4f-amemeHTOB.
DJIeKTPOHBI aTOMHBIX opbuTtasei 1s-, 2p-, 3d, 4f-anemenToB.

2. DIEKTPOHHOE CTPOCHHE COCIMHEHUN TICPEXOTHBIX W HEMEPEXOIHBIX 3JIEMEHTOB.
Jlenokau30BaHHbIC W JIOKAJIM30BAaHHBIC BaJCHTHBIC 3JICKTPOHBI B3aumojelcTBus. [IpaBuio
YETHOCTH. BTOpudYHas mepuoaudHocTh. [leproaudeckasl cucreMa XHMHUYECKHAX 3JIEMEHTOB Kak
YIOPSA0YCHHOE MHOXKECTBO.

3. Mogens JOKalIM30BaHHBIX dJEKTPOHHBIX TMap. PaBHOBeCHblE reoMeTpUYecKHe
KoH(purypamuu Mojekys tana ALm.

4. VckaxeHUs] TEOMETPUYECKOT0 CTPOEHHSI BCIIEICTBUE OTTAIKUBAHUS Pa3InYalOIUXCs 1O
pa3Mepy U MOJBMKHOCTH JIOKATM30BaHHbBIX JEKTPOHHBIX map. [Ipumepsl.

5. Mogens MakCUMaJbHOTO MepeKkpbiBaHMUA. [MOpuaM3anus BaJEHTHBIX AaTOMHBIX
opb6uTaneii. HeskBuBaneHTHbIE THOPUIHBIE AaTOMHBIE OPOUTAIH.

6. IlpocTpaHcTBeHHast HAIIPABICHHOCTh XUMHUYECKON CBS3U. JIOCTOMHCTBA U OTpaHUYEHUS
MOJIEJH.

7. Mopenb opOuTanbHO-IeUIMTHBIX CBsi3ell Ha mpuMepe moiekyn ALK Henepexomnbpix
a7eMeHTOB. ['eomeTpusi MoOJeKydl B TEOPUM KaHOHMYECKMX MOJIEKYJSIPHBIX oOpOuTaneil.
Brruncrienue noyiHbIX 3HEPTH MOJIEKYIIBI AJIS1 pa3JIMUHBIX €€ TeOMETPUYECKUX KOH(PUTypalnii.

8. Omnpenenenue cTaOUIBLHONH MOJCKYJIApHON reomeTpur. Jlmarpammbl MusinkeHa-
VYomma. IIpaBuna 3anmoigHEHHsT MOJIEKYISIpHBIX opOuTaneil. BuOpoHHOE cTpoeHHE MOJEKYIL.
Bubponnsie 23 pexTsl u reomerpudeckas popma MOJICKYII.




9. Kouourypanuonsass ycTOWYMBOCTH MOJEKYJd. ['‘eoMeTpus KOOPIMHHPOBAHHBIX
JUTaH/0B.

10. OcHoBHBIE 0COOEHHOCTH CTPOCHHUS >XUAKOCTEW M aMop(HbIX BemiecTB. bmmkHuit
nopsok. yHKIMK paguaabHOIO pacipeaeIeHHUs.

11. OcHOBHBIE THIIBI CUJIT MEKMOJIEKYIIIPHOTO B3auMOACHCTBHsI. Me3zomopdHbie Ga3oBbie
cocTosHus BemecTsa. [lpumepsl.

12. XKunxue kpuctamuibl. OCHOBHBIE KJIACCHI OPTaHUYECKHX COCAMHEHUI-ME30T€HOB.
daszoBble IpeBpallleHUs] B KMJIKUX KpUCTaulaX. Bapuanus TtemnepaTypbl HEMaTHKO-
M30TPOITHOTO MIEPEX0/1a B TOMOJIOTMUECKUX PsAIaX KAJTAMUTHBIX KUJKUX KPUCTAJIOB.

13. Ousuko-xMMHUYECKHE CBOWCTBA JKUAKUX KpHCTAWIOB. JKHAKOKpHCTAIINYECKue
CTPYKTYpbl B Ouonoruyeckux cucremax. CTpykTypa nameiul. buciom u npyrue CroxHble
Ha/IMOJIEKYJISIpHbIE 00pa30BaHus, IEPEXO/Ibl MEKIY HUMH.

14. B3aumopeiicteue JTUTIHT-0EIIOK, OuCIOTHbIE JIMIIATHBIE MeMOpaHbl.
KunkokpucTaminueckoe COCTOSHUE MAaKPOCKOITUYECKUX OMOOOBEKTOB.
15. Crpoenue MOJIEKYJIIPHBIX KPHCTAJUIOB. Kuarpartsr. OHeprus

pemetku. MexMoseKynsipHble  yHHBepcaibHble (Ban-gep-BaanbcoBbl) u  cneuuduueckue
B3aUMOJICUCTBUSA. BogopoaHas CBsi3b. ODMIUPHUYECKUE OLICHKA DJHEPTrUU MOJIEKYJISIPHOTO
KpHUCTaJIa.

16. Mexmonekyisipable TOTeHIHanbl B3auMoseiicteusa. [lorennman Jlennapaa-/xoHca.
MeTo1 aTOM-aTOMHBIX TOTEHIIUAIOB.

17. 'omomoneKysspHble KPUCTAILIBL.

18. AncopOIIMOHHOE ¥ XUMHUYECKOE MOAU(PHUITMPOBAHUE TTOBEPXHOCTH aACOPOCHTOB. THITBI
anacopbentoB. ['padurupoBannas tepmudeckas caxa (['TC). OcCoOCHHOCTH XHMHYECKOTO,
reoMeTpUUecKoro u (gazoBoro crpoeHus nosepxuoctu ['TC.

19. [IpumeHeHne I'TC u eé MOIU(PULIPOBAHHBIX aHaJIOrOB JUTS
ra3oxpomarorpaguyeckoro pasielieHuss CTPYKTYPHBIX U TPOCTPAHCTBEHHBIX H30MEPOB.
KapGoxpomsi, kapOopaku, yriiepoaHble MOJICKYJISIPHbIE CUTA, aKTUBHBIE YTJIH.

20. HanopasmepHble YTIIepOJHBIE MaTepuaibl: (yIepeHbl, YriepoJHbIE HaHOTPYOKH,
VIJEepoJIHbIE BOJIOKHA, rpadeH. WX wucnmonb3oBaHWE€ B COBPEMEHHBIX COpPOIMOHHBIX U
HAHOTEXHOJIOTHUSIX.

21. Nounble ancopOeHThl. Kpucrammmueckne HeMmoprucThie HOHHBIE afacopOeHThl. Cynbdar
Oapus u cyabGUA MePexXoaHBIX METAIIOB.

22. ApncopOmuss Ha WOHHBIX aJCOpPOEHTaX MOJIEKYJI OpPraHMYeCKHX COCIUHCHHMA
Pa3IMYHOTO PIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHHSI.

23. IleomuTel M OKCUABL. TOHKOMOPHCTHIE MOHHBIE -11EOJUTBI. OCOOCHHOCTH IOPUCTOM
CTPYKTYpPHI LIEOJIUTOB, KX MOJIEKYJIIPHO-CUTOBBIE  CBOICTBA.

24. Bnuauue MOJISIPHOCTH MOJIEKYJ  ancopOaToB  Ha  WUX  aacopOmmMio  Ha
reonuTax. AAcopOeHTHI-OKCH/IBI.

25. KpemHeseMHbIe aJcOpOSHTHI (CHIIMKAIHT, a3pPOCHII, CUJIOXPOMBI,  CHJIMKArelu,
MOPUCTBIE CTEKJIA) U HUX aJCOPOIMOHHBIC CBOICTBA. lMunpokcunupoBanue U
}IGFI/IJIPOKCI/IHI/IPOBZLHI/IG HOBerHOCTI/I erMHeSeMOB. XI/IMI/I‘IGCKOC

MOIU(HUIIMPOBAHNE MOBEPXHOCTH KPEMHE3EMHBIX aJICOPOEHTOB.

26. Okxcun aJIOMHHHSA, €ro aJcopOIHMOHHBIE CBoiicTBAa. OpraHWvecKkne IOpUCTHIE
asicopOenTsl. TloaydyeHne HEMoNSpHBIX U HOJISIPHBIX OpraHUYecKuX MOPHUCTBIX
aacopOenToB. PerynupoBanue nopuctoit cTpykTypsl. HanHocTpykTypa mnop.

27. AncopOeHTBl C OJHOPOJHOH W  HEOJHOPOJHOM  IMOBEPXHOCTHIO.  THIBI
MOBEPXHOCTHBIX ~ HEOJHOPOJAHOCTEH W  BIIMSHUE HEOTHOPOIHOCTEH Ha aJcopOIHio.

28. Jlokanu3oBaHHas aJicopOLMs ra30B U MapoOB Ha OJHOPOAHON MmoBepxHOCTU. Teopuu
I'enpu, Jlenrmiopa u bpynayspa-Ommera-Temnepa.

29. MoHOMoONeKynsipHass U MOJUMOJEKyJsipHas  axcopOumsa.  Knaccugukanus
U30TEPM MOJIMMOJIEKYIISIPHON aJCOPOLIHH.

30. BausiHue MeXMOJIEKYISIpHBIX B3auMoJieiicTBuil "ancopbar-ancopoent” u "agcopOar-



agcopbar" Ha (opMy JIOKAIM30BAaHHON aJCOPOLMH.

31. Henokanu3oBanHas afcopOusi Ha  OJHOPOAHONM  IOBEPXHOCTU.  YpaBHEHHUE
COCTOSIHUSI MOHOCIIOS, CBSI3b C YPaBHEHHEM HM30TEPMBI aAcOpOIHu. YpaBHEeHHE XHUIUIA.

32. JIsymepHbIe (ha30BbIC MEPEXO0/IbI B aJICOPOITMOHHOM CJIOE.

33. Ancopbumst mapoB B mopax. Me3onopel.  KanwmispHas KoHIEHCAIUs.
TepMoauHaMuyeckue W KUHETHMYECKHWE  IPUYMHBI, MPUBOASIIME K  KalWUISIPHO-
KOH/ICHCAIIUOHHOMY THUCTEPE3UCYy.

34. DKcnepuMEHTaJIbHOE  OMpeZeNieHue  pachpeilesieHuss  [op MO pa3Mepam.
Ancop6uust B mukponopax. Teopus Ilonsau. Teopust 00beMHOTO — 3alOMTHEHHUS  MHKPOIIOP,

aBHenne JlyOunmHa-PagymikeBuya. YpaBHeHue benekepa-®peitnnxa Kak
MpeAeNIbHBIN CiTy4al JJig LIMPOKOTOPUCTHIX aJCOPOEHTOB.

35. TepmoanHamMuueckoe u CTaTHUCTUYECKOE onucaHue afacopOLUOHHOM
CUCTEMBI.

36. Meron I'uO0Oca: m30ObITOUHAA rMOOCOBCKAS azicopomus, eé (bu3ndeckuii
CMBICII.

37. TepMOAMHAMUYECKUE  XAPAaKTEPUCTHKU afcopOLuu, uX (PU3UYECKUIl CMBICI,

3aBHUCHMOCTh OT CTEICHH 3alOJHCHUS MOBEPXHOCTH.

38. IlpemenbHo manoe ("HyleBoe") — 3allOJHEHHWE MOBEPXHOCTH, KOHCTaHTa ['eHpu
a/ICOpPOIIMOHHOTO PaBHOBECHSI.

39. T'azoxpomaTtorpaduyecKuii MeTo. U3YUYCHUS TEPMOJMHAMUKH aJCOPOLIMH B
oOnactu "HysneBOro" 3aloOJHEHHUs MOBEPXHOCTH. MOJEeKyIsIpHO-CTaTUCTUYECKAs TEOpuUs
agcopOruu. CTaTHCTUKO-TEPMOIMHAMUYECKOE OIIMCaHHE aJICOPOITHH. Ananus
aZICOPOIIMOHHOTO PAaBHOBECHUS C HCIIOJIL30BAaHUEM OOJIBIIOTr0 KAHOHUYECKOTO — aHCaMmOJsl.

40. BupuanbHoe BbIpakeHue I THOOCOBCKOM — amcopOruu.  CBsi3b  KOHCTaHTBI
['eHpy ¢ MOTEHIMATBHON SHEpPruel MOJEKYyJbl ajcopbaTa B CHIJIOBOM MOje  ajcopOeHTa.

41. MonexkynsipHO-CTaTUCTHUYECKas Teopus ajcopOuuu Ha ajcopOeHTax c

OJHOPOJHOM IJIOCKOW MOBEPXHOCTHIO. I'TC kak  MomenbHBIA  aacopOeHT st
MOJIEKYJISIPHO-CTaTUCTUYECKUX PacyeTOB.
42. OO6mme MIPUHLAIIBL  TIOCTPOEHUS MOTEHIIAJIbHOU ¢GbyHKIMK

MEXMOJIEKYJIIPHOTO B3auMoieicTBU "aacopOar-aicopoeHT”.
43. Cymuocth Meroma  xpomartorpadpuu.  Xpomartorpamma.  MomnekynspHas
xpomarorpadus. MonoodmenHast xpomarorpadus

Kpumepuu OUEHKU omeema Ha 3aueme

Ouenka Kpurepumn orsera

3auTeHo ['my6Gokoe u xopolee 3HaHHWE M MOHMMaHUE MpeiMeTa, B TOM YHCIe
TEPMHUHOJIOTUHI U OCHOBHBIX MOHSITHIA; TEOPETUUYECKHUX
3aKOHOMEPHOCTE; baxTHUeCKuX JTaHHBIX; 0OCTOSITENbHBIH,

JIOTUYECKHUI ¥ TPAMOTHBIM OTBET BO BPEMSI CIaUuM 3a4eTa; yAEJIbHBIN BEC
OLIMOOK MPU KOHTPOJIBHOM TECTUPOBAaHUM — He 6osee 50%.

He3aureno Cnaboe 3HaHUE OCHOBHOW TEPMHUHOJIOTHH, TEOPETHUECKUX
3aKOHOMEpPHOCTEH, (PAKTUYECKHUX JaHHBIX, OLTMOOUHBIA OTBET HA

3a4ere; yACIbHBIA BEC OMMOOK MPH KOHTPOJIHHOM TECTHPOBAHUN —
oomnee 50%.




9. YHEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYHEHUE
JUCHUIIJIIMHBI
9.1.Y4eOHnas quTeparypa

a) OCHOBHAaA:

. XUMHUsl TIPUBHUTBHIX MOBEPXHOCTHBIX coequHenuit / Ilox pen. Jlucuukuna I'.B. M.:

OU3MAT JIUT, 2003, 590 c.
DKCrepUMeHTaIbHbIE METO/BI B aJICOPOLIMU U MOJEKYJIsipHOI xpomaTorpaduu/ [lon pen.
10.C. Hukutuna u P.C. IlerpoBoii. M.: U3n-Bo MI'Y, 1990. 318 c.
Epemun B.B., Kapros CU., Ycnenckas WU.A., Ky3pmenko H.E., Jlynun B.B. OcHoBbI
¢busndeckor xumun. Teopus u 3amauu. M.: MI'Y, 2005, 480 c.
Kucener A.B. MexMoiekyssipHble B3aMMOACHCTBHS B ajicopOuuu u Xxpomartorpadguu. M.:
Bricmias mikoita, 1986. 360 c.

Aronosckuii B.JI. Cratuctuueckas tepmoauHamuka B ¢pusznyeckoir xumuu. M.: BUHOM,
2005, 495 c.

0) 1OMOJTHUTEIbHAS:

no

How

8.

1. Kypc ¢usmueckoii xumuu /Ilox pexn. I'epacumonafl.W., M.: Xumus, 1969 (T.1),
592 ¢; 1973 (T.2), 624 c.
Apryne H.H., Kucenes A.B., Ilomkyc JI.II. Ancopbumss ra3oB ©u TIapoB Ha
OJHOPOAHBIX MOBEepXHOCTAX. M.: Xumus, 1975. 384 c.
Anamcon A. ®uznueckas XuMus nmopepxHoctu. M.: Mup, 1979, 564 c.
ne byp . Jlunamuueckuii xapakTtep ancopOmuu. MockBa: M3a-Bo MHOCTpaHHOM
autepatypsl, 1962. 290 c.
I'par C, CunrK. Ancopbuus. Y nenbHast moBepxHocTh. [lopucrocts. M.: Mup, 1984, 254 c.

. Kucenes A.B. ®dusuueckas xumusi. CoBpemennbie mpooOnembl / [log pen. .M.

Konoteipkuna. M.: Xumust, 1982. C. 180-213.
HonronocoB A.M. Mognenb 371€KTpOHHOrO raza M Teopusi OOOOIIEHHBIX 3apsAoB s
OTIMCaHMs MEXaTOMHBIX cui U afcopomuu. M.: YPPC, 2009, 176 c.

Kucenes A.B., Ammn S.W. AacopOumonHas ra3oBas U >KHJIKOCTHasi Xpomartorpadusi.
M.: Xumus, 1979. 288 c.

9. Jlomatkua A. A. Teopermueckue OCHOBbI (puzmnueckoit ajncopobuun. M.:M3n-so MI'Y,

1982. 344 c.

10. Porunckwuii C.3., SInoBckuiit M.U., bepman A.Jl. OcHOBBI IpUMEHEHUsI XpoMmaTorpaduu B

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

11. TosOuH IO.K. Teopus pu3nko-XxuMHUECKHX MPOLECCOB HA TPAHUIIE ra3-TBepoe Teao. M.:

12.

Hayxka, 1990, 345 c.

9.2. NuTepHeT-pecypcesbl:

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hayunas snexrporHas 6unbmuorexa

http://elibrary.ru/default.asp Poccuiickas narmonanpHast 6udnnoTeka

http://primo.nlr.ru  http://nbmgu.rudnekTponnas  6mbnuoreka  Poccuiickoi
roCy1apCTBEHHOU OMOTUOTEKH

9.3. IIporpammHoe obecrieueHue


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

YuuBepcutrer oOecredeH HEOOXOMUMBIM KOMIUIEKTOM JIMIICH3MOHHOTO H  CBOOOJIHO
pacmpoCcTpaHsAeMOro MPOrpaMMHOT0 00ECIICYCHHS, B TOM YHUCIIe OTEYSCTBEHHOTO MTPOU3BOICTBA.
Kaxxpiii oOyyaromnuiicsi B TeU€HUE BCEro Meproaa o0ydeHus: 00ecrieueH WHIUBUIYATbHBIM

HEOTPAaHUYEHHBIM JIOCTYIIOM K 3JEKTPOHHOW HMH(POPMAIOHHO-00pa30BaTeIbHON
B KOTOpOl uMeeTcs JOCTyn K HH(OPMAIMOHHO-

YHHUBEpPCHTETa U3 JI000M TOYKH,

cpene

TeﬂeKOMMYHHKaHHOHHOﬁ CETH «I/IHTepHeT» KakK Ha TCPppUTOPUH YHUBEPCUTETA, TaK U BHC €€C.

YHI/IBepCI/ITeT obecneyeH CICAYIOIIUM KOMIUICKTOM JIMOCH3HMOHHOI'0 IIpOrpaMMHOIO

obecrieueHus.

1. JluueH3noHHOE MporpaMMHOE obecrieueHue, ucnoib3dyemoe B Uarl'Y

1.1.Microsoft Windows 7
1.2.Microsoft Office 2007

1.3.IIporpammusiii kommiekc MMUC “Busyansnas Ctyaus TectupoBanus™

1.4. AutuBupycnoe [10 Eset Nod32
1.5.CnpaBouno-nipaBoBasi cucrema “KoHcynbTant”
1.6.CrpaBouno-mipaBoBasi cucrema “I'apant”

Hap;my C TPAAULIUMOHHBIMH U3JAHUAMU MATUCTPAHTBI U COTPYAHHUKU UMCHOT BO3MOKHOCTDb
IMOJIB30BATLCA SJICKTPOHHBIMU IMOJTHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Tabnuya 9.1.

Ha3Banue pecypca

Ccepuika/noctyn

OnekTpoHHass OuOnMoTeka oHNaH «EIMHOEe OKHO K
00pa3oBaTeNbHBIM pecypcamy

http://window.edu.ru

«O06pa3oBarenbHbIi pecypc Poccum»

http://school-collection.edu.ru

denepanbHbI 00pa30BaTENbHBIN MOPTAT: YUPEXKICHUS,
nporpammel, cradaapTsl, BY3b1, rectol EID, THA

http://www.edu.ru —

DenepanbHbIi LEHTP MH(pOPMaIMOHHO-
oOpa3zoBatenbHbIX pecypcoB (PLINOP)

http://fcior.edu.ru -

OBbC "KOHCVYIJIbTAHT CTYAEHTA". DnexTpoHHas
O6u0IMOTEeKa TEXHUYECKOTO By3a

http://polpred.com/news

WznatensctBo  «Jlaub». DneKTpOHHO-OMOIMOTEYHAS http://www.studentlibrary.ru -
cucTeMa

Pycckas BupTyanbHasi OnbanoTeka http://rvb.ru —

WznarensctBo  «Jlaub». DneKTpOHHO-OMOIMOTEYHAS http://e.lanbook.com -
cucTeMa

ExxenenenpHuk Hayku u oOpasoBanusi HOra Poccum
«AKaneMus»

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas snektponHast Oubanoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OnekTpoHHO-O0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPaBOYHAs CUCTEMAa TJOKYMEHTOB B cepe
obpazoBanus «MHPOpMUIOY»

http://www.informio.ru

WNudopmanronno-npaBoBass cucrema «KoHCYIbTaHT-
TUTIOC)»

CereBas Bepcusi, JOCTYIHA CO
BCEX KOMITBIOTEPOB B
KopriopatuBHoO# cetu Uarl'yY

Nudopmanmonno-npasoas cuctema «I apanT»

CereBast Bepcusi, JOCTYMHAa CO
BCEX KOMITBIOTEPOB B
KopropatuBHoO#l cetn Uarl'yY

DneKTpoHHO-O0nOroTeuHas 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 JUCHUITIMHBI

- JIEKUHOHHBIE AyJUTOPHUH;
- ayJUTOPHUH JJIsl CEMUHAPCKUX 3aHATHH;

- TPOEKUHUOHHOE 000PYI0BAaHUE U KOMIIBIOTED;
- MHTEPAKTHUBHBIE TOCKHU;

11.METOJUYECKHUE YKA3ZAHUSA AJ151 OBYYAIOIIUXCSA
IO OCBOEHUMIO JTUCIIMITJIMHBbI

Teopernyeckuii martepuan aucuMIUIMHBL «COBpEMEHHBIE TPOOJIEMBI (PHU3HYECKOM
XUMHWA» H3y4aeTcss B TEYCHHUE ceMecTpa B COOTBETCTBUH C Y4YEOHBIM IUIAHOM.
CamocrosTenbHas BHeayAMTOpHas paboTa MarucTpoB oOecreyeHa 3JIEeKTPOHHBIMU y4eOHO-
METOAMYECKMMH pecypcamu (cuctemMa Moodle), BO3MOXXHOCTBIO OOLICHHS MarucTpaHTa C
IpernoaaBaTeIeM IMOCPEICTBOM IEKTPOHHO MOYTHI, JOCTyIoM B Internet.

OCHOBY TEOpEeTUYECKOW TMOATOTOBKM 1O aucuurinHe «CoBpeMeHHbIe MpoOIeMbl
(GU3UYECKON XMMHH» COCTaBISIOT JICKIIMH, KOTOPBIE MPEICTABIIAIOTCS CHUCTEMATHYECKH B
COYETaHUHM C CEMUHAPCKUMM M NPAKTUYECKUMH 3aHATUSAMU. OCHOBHBIE YUYEHHsI U BIAJCHUS
OTpabaTHIBAIOTCS M 3aKPEIUISIOTCS Ha CEMHHAPCKUX W JIAOOPATOPHBIX 3aHATHAX. AYIUTOPHBIC
3aHATUA (JIGKIMM, CEMHUHAphl U J1a0OpaTOpHBbIE 3aHATHA) OOBEAMHEHBI C CaMOCTOSITENBHOM
BHEAYJIUTOPHON pabOTOI MarucTpOB HaJl PEKOMEHIYEeMOMW JIMTEpATypoOH, a TaKXkKe 3aJaHUsIMU,
KOTOpBIE BBIIAET MPETOAaBaTesb U MPHU MOATOTOBKE K JJA00PATOPHBIM 3aHITHUSIM.

[Ipy w3yyeHHH IUCUMIUIMHBI MAaruCTpaHTaMU MOTYT HCIIOJIb30BaThCS CIEAYIOIINE
MH(OPMaIMOHHBIE TEXHOIOTUU M MHHOBAIIMOHHBIE METO/IbI:

- DOJEKTPOHHBIM BapHaHT Y4YEOHO-METOJAMYECKOTO KOMIUIEKca (C HCIOJIb30BAaHUEM
cuctemsl Moodle);

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

IIpenogasarens, YATAKOINAN TUCHUIUIMHY, BEAET YUET IOCEIIAEMOCTH U OCYLIECTBIISIET
KOHTPOJIb 32 BBIMIOJIHEHUEM CaMOCTOSITEIbHON pPaOoThl. TeKylmuid KOHTPOJIb 3aKIIIOYAeTCS B
MOHHUTOPHHTE BBINIOJIHEHUs y4eOHON MporpamMmbl JUCIHHUILTUHBI HA AyJUTOPHBIX 3aHATHIX U
OIIEHKE Pa0O0THI HA CEMUHAPCKUX U MPAKTUYCCKUX 3aHATHIX.



Pabouas mnporpamma aucrumiuHsl «COBpEMEHHbIE NPOOJIEMBbl (PU3MUECKOW XUMHM»
coctaBieHa B cooTBeTcTBUU ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIO TOATOTOBKH
04.04.01 Xwumwust (ypoBeHb MarucTpaTypbl), YTBEPXKAEHHOIO IIpuKa3oM MuHHCTEpCTBA
obpazoBanus u Hayku Poccuiickoit denepammu ot 13 utons 2017 r. Ne 655

IIporpammy cocraBuiia:

K.T.H., podeccop Kadeapbl XUMHUH Apuakosa P.JI.



Pabouas mporpamMma yTBepkacHa Ha 3aceaHuU Kapeapbl XUMHUH

[Tpotokoun 3acenanuss Ne _ 10 or « 21 » wmas 2024 .

PaGouas mporpamma ogo0peHa yaeOHO-METOIMIECKUM COBETOM

XHMHUKO-0HM0J0IrHYSCKOI0O d)aKVJ'II)TeTa

[TpoTtokoun 3acemanust Ne _ 10 oT « 22 » Mad 2024 .




Caenenns o nepeyTBep:KIeHHH NPOrPaMMbl HA OYepeHON Y4eOHbIil rog u

perucTpanuu u3MeHeHui

YyeOHblii
rong

Penrenue

Kadeapsl
(Ne mpoToxkona,
JaTa)

BHeceHHbIe H3MEHEHUS

IMonmuce 3aB.
kadenpoit




