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1. EJIM OCBOEHUA JNCIHUITJINHBI
Henbo  ocBoennss aucuumiauHbl  «CoBpeMeHHble mpolJieMbl (uznyeckom
XHMHH» SIBJISIETCH HM3y4UEHHE CTPOEHHUS BELIECTBA, KUIKOCTEH, *KUIKUX KPUCTAJUIOB U
aMOp(HBIX TeI, a TaK)KE 3JIEMEHThl HEPABHOBECHONH TEPMOIUHAMUKH, KMHETHKH CIIOXKHBIX

MPOLIECCOB U APYTHE BOMPOCHI (PU3MUECKONH XUMHUH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO
HucunmuimHa «CoBpeMeHHble NpoOneMbl (U3NYECKOH XHMHW» OTHOCHTCS K 4YacTH,
dbopmMupyemMoii yuacCTHUKaMU 00pa30BaTEebHBIX OTHOIIEHUI, H3y4aeTCsi B 3 CeMecTpe.

JlucuuIuiiHa TpencTaBisieT CcoOOH  TEOPeTHUECKYHd OCHOBY MUl YIIIyOJEHHOTO
U3yUYCHHUs] TEPMOAMHAMUKHA U (U3NYECKOW XUMHH B LEJOM, a TaKXKe  HU3yYEHHs TaKhX
KypCOB XHMHUYECKOrO TPOPHIsS Kak KOJUIOMIHOW XHMHH, XHMHUH TBEPAOIrO TeJa,
XUMHYECKOH TEXHOJOTHH, PU3UKO-XUMUIECKIX METOJIOB MCCIICIOBAHUS.

[Tepeuerp AUCIUIUINH, HEOOXOMUMBIX MJISI M3YYEHHUS MUCHMIUIMHBL HEOpPraHHMYecKas
XUMHsL, KBAHTOBasI XUMUS, (PU3HKa, MAaTEeMaTHKA.

Tao6auua 2.1.

Cesisb  aucuunumHbl  «CoBpeMeHHble mnpo0jemMbl  (QU3HYECKOH XHUMHH» €
NpeAmecTBYOIMUMHU AUCHUINIHHAMH U CPOKH HX H3yYeHHUsI

Kon JMCUMIIIMHBI, MPEALIECTBYIOMNE AUCLUUTUINHE Cemectp
JUCLIUTLITUHbI «CoBpemMeHHbIe TPoOIeMBbl (PU3NIECKON XUMHI
b1.0.03 AKTyanbHble 33/1a41 COBPEMEHHON XUMHUU 1
Tabauua 2.2.

Cessb  aucuunumHbl  «CoBpeMeHHble mnpo0jemMbl  (QU3HYECKOH XHMHH» €
NOCJe YOI UMHU JUCUHIVIMHAMM H CPOKH HX H3Y4YeHHs

Kon JucuuniauHel, Ccleayrouue 3a  AUCLUIUITMHON Cemectp
JUCLIATIIMHBI «CoBpeMeHHbIe TPOOIEMBbI (PU3UUECKON XUMHII
b.1.B.0% HayuHnble OCHOBBI IpenoAaBaHusl XUMHH 4
b1.0.02 CoBpeMeHHbIE METO/IbI XUMHUYECKOTO aHaIN3a 4
Bb1B.10 TepmonnHaMuka pacTBOPOB 4

B pesyabTare ocBOeHUs1 AUCHHUILINHBI 00yYAIOLIUIICS JOJIKEH:

3HaTB:

- CTPOEHUE BELIECTBA, TEOMETPHIO MOJIEKYJT U 3JIEKTPOHHO-CTEPUUECKUE MOJENH,
- CTPOEHHE JKUIKUX KPUCTAJIOB U UX IPUMEHEHHUE,
- 3JIEMEHTbl HEPaBHOBECHON TEPMOIUHAMUKH;



- aBTOKATAIUTHUYECKHUE PEAKLINH,

- MOBEACHHE UOHHBIX KUIKOCTEH U TBEPIBIX BJIEKTPOJIUTOB;

- 0 xpomarorpaduu, MOBEPXHOCTHBIX SIBJICHUSIX KAaK HEOTHEMJIEMOW HacTH (HHU3UYeCKOl
XUMUH,

- BO3MOYXHOCTU MPUMEHEHHS] OCHOB AUCLUIUIUHBI K PELICHUI) MPAKTUYECKUX 3aAad.

Ymerh:

- NPOAEMOHCTPUPOBATH CBsI3b (PYHAAMEHTAJIBHBIX SKCIIEPUMEHTOB C TEOpHUEH;

- CaMOCTOATENBHO (POPMYIHPOBATH 3aa4y (PH3UKO-XUMHIECKOTO HCCIESIOBAHNS B XUMHUYECKUX
CUCTEMAX;

- TOJIB3YSICh TOJYY€HHBIMU 3HAHMSMH, YMETh BHIOMPATh ONTHMAJIbHBIE TIYTH H METOABI PEIICHHS
MOCTABJICHHBIX 337124,

- TIPOBOAWTH (PUBHKO-XUMHYECKHE HCCIENOBAHUS CHUCTEM M MPOLECCOB C HCIOJIb30BAHHEM
COBPEMEHHBIX MeTONI0B 1 proopoB PXMA;

- MIPOBOAUTDH (PHBUKO-XUMHUYECKUE PACUETHI,

- MOJIB30BATHLCS CIIPABOYHOMN JIMTEPATyPOH,

- rpaduiecku oToOpakaTh MOJyUYEHHbIE 3aBUCHMOCTH,

- aHAIM3HUPOBATh U OOCYKIATh PE3YJIBTAThI (PU3UKO-XHMMHUUYECKUX UCCIIEOBAHHIA,

BECTU HAYYHYHO TUCKYCCHIO.

Baagers:

- OCHOBaMH TEOpUH (PYHIAMEHTAIBHBIX Pa3[eloB XMMHH (MPEKAE BCErO HEOPTAaHUYECKOH,
AHATUTUYECKOH, OPraHMYecKO, (PU3NIECKOH, XMMHUH BBICOKOMOJIEKYJISIPHBIX COSTUHEHHUH, XUMUN
OUONOTIYECKUX OOBEKTOB, XUMHUYECKON TEXHOJIOT M),

- CIIOCOOHOCTBIO TIPHMEHATh OCHOBHBIC 3aKOHBI XUMHUH TPH OOCYKAEHHM IOJYyYEHHBIX

Pe3yJIBTaTOB, B TOM YHCJIE C MPHUBJICYEHHEM HHPOPMALMOHHBIX 0a3 JaHHBIX;

- HaBbIKAMH XUMHYECKOrO SKCIIEPUMEHTa, OCHOBHBIMH CHHTETHYECKUMU W AHAIUTUYECKHMHU

METOIaMH MOTYYEeHHs] U NCCIIEOBAHMS XMMHYECKUX BELIECTB U PEaKLIHi,

- HaBblKaMu pabOTBI HAa COBPEMEHHOH y4eOHO-HAay4YHOH ammapatype INpH MPOBENCHUH

XHUMHYECKHUX 3KCIIEPHMEHTOB,;

- METOIAMH PETHCTpanyy U 00pabOTKU Pe3yJIbTaTOB XUMUYECKHX SKCIIEPUMEHTOB;

- MeTonamu 0e30macHOro OOpaIeHHs ¢ XUMHUYECKIMHI MaTepUallaMi C y4eTOM UX (PH3HYECKHX

U XUMHYECKUX CBOWMCTB, CIIOCOOHOCTBIO TIPOBOJHTE OLIEHKY BO3MOYKHBIX PUCKOB,

- OCHOBHBIMH (PM3MYECKUMH M XHMHUYECKUMH TMOHSTUSIMH, 3HAHMAMH (DYHIAMEHTAbHBIX

3aKOHOB (PM3UKH M XUMHH, SIBIICHUH U MPOLIECCOB, N3yYaeMbIX STUMU HAYKaAMH.

3. KOMIIETEHIMHU OBYYAIOIIETI'OCs, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA AUCIUILJINHBI
IIpouecc w3y4deHHMs [OUCLUIUIMHBI HAmNpaBieH Ha (HOPMUPOBAHHE 3JIEMEHTOB

cinenyromux kommereHiuii B coorBerctBuu ¢ OI'OC BO u OIIOII BO no nanHOMY
HaIpPaBJIEHUIO MOATOTOBKH:

a) yHusepcajbHbIX (YK) - YK-1

0) oomenpodeccuonanbubix (OIIK) - OIIK-1;

0) mnpodeccuonanpubix (IIK) - ITK-2.

Tao6auua 3.1.



MaTpuLia CBA3N KOMMNETEHLMIA, (HOPMUPYEMbIX HA OCHOBE M3YUeHUs AUCLUM/TNHBI
«OC06EHHOCTM aHa/IM3a BaXXHEMLLNX 06 bEKTOB OKPYXKaHLLIEN Cpefbl», C BPEMEHHbIMU
3Tanamu 0CBOEHUS ee COAEPXKaHUS

Kogapbl KomneTeHuus CewmecTp
KOMMEeTeHLUMIA U3yyeHms
(¢rocC)
YK-1 CnocobeH OCYyLEeCTBATb KPUTUYECKUIA aHa/IN3 NPO6/IEMHbIX 3

CATyauMii Ha OCHOBE CWUCTEMHOrO MOAXOAa, BblpabaTbiBaTh
cTpaTernto AencTaunii

OlK-1 CnocobeH BbIMO/HATL KOMIM/IEKCHbIE 3KCMEPUMEHTA/IbHbIE W 3
pacyeTHO-TEOPETUYECKNE UCCNefoBaHMS B M3BpPaHHOW 06/1acTy
XUMUN UM CMEXHBIX HayK C WCMO/b30BaHMEM COBPEMEHHbIX
npuéopoB, MporpaMMHOro  obecrniedeHnss U 6a3  [JaHHbIX
NPO(ECCMOHAIbHOI0 Ha3HaYeHns

MNK-2 CnocobeH NnpoBOANTL NaTeHTHO-MH(OPMALMOHHbIE 3
nccnefoBaHns B BbIOPaHHOM 061acT XUMUKN MU CMEXHbIX HayK

4.06BEM ANCUMMNNNHBLI U BUAbl YYEEHOW PAEOTHI

Tabnuua 4.1.
Bug y4ebHol paboThbl Bcero 3

YyacoB ceMecTp
O6wan TpyA0eMKOCTb ANCUUMNIIMHBI 108 108
Ay[NTOPHbIE 3aHATUA 48 48
Jlekymmn 32 32
[MpakKTuyeckme 3aHATUA 16 16
CamocTosiTenbHas pabota ctygeHtos (CPC) 60 60

5. COAEPXXAHNE ANCUNNINHBI, CTPYKTYPUPOBAHHOE MO TEMAM
(PA3AENAM) C YKASAHVEM OTBEAEHHOIO HA H/X KOTMYECTBA
AKAZEMNYECKUX TN ACTPOHOMUNYECKUMX HACOB 1 BUAOB YYEBHbLIX

3AHATUI
Tabnuuab.1.
CTpyKTypa 1 cogep>kaHne gUcCumninHbl
n/n Pa3gen aucunnavHbl © Bupbl yyebHoiA paboThbl (Hac) ®opwmbl

eme

KOHTpONS



Jlexuun IIpakt. | Camoc-
paboTel | TOsTE-
JIbHBIE
paboThI
1. | Ctpoenue BemecTna 4 2 6
2. | 'eomerpus MOJIEKYJI. 4 2 4 Ompoc
Teopuss U  3JIEKTPOHHO-
CTepUYEeCKHE MOJENU
3. | Crpoenue JKUAKOCTEN, 4 2 6 Konnoxsuym
KUAKUX ~ KPUCTANJIOB U
amMop(HBIX TEN
4. | Monekymsipable  (HaaMoO- 4 2 8 Ompoc
JIEKYJIIPHBIE) KPUCTAJLIBI
5. | DnemMeHTbl HepaBHOBECHOMN 4 2 8 Konnoxsuym
TEPMOJMHAMUKHU
6. | Kuneruka CIOXHBIX | 3 4 2 8 Konnoxsuym
IIPOLIECCOB
7. | DNeKTpoxXxuMus ~ HOHHBIX | 3 4 2 10 Konnoxsuym
JKUAKOCTEH U TBEPABIX
3JIEKTPOJUTOB
8. |TaszoBas xpomarorpadus | 3 4 10 Konnoksuym
IIPU BBICOKMX JABJIEHUSX U
HMHBEPCUOHHAs ra3oBast
xpomarorpadus
Hroro: 32 16 60
Tabauna 5.2,

Konkperusauus pe3yJbTaToB 0CBOCHUS IHCUHILIHHBI

YK-1 CnocoGen  ocywmecTBAsAATL KPUTHYECKHH aHAAU3 MPOOJEMHBIX CUTyanMi Ha
OCHOBE CHCTEMHOIO MOAX0/A, BbIPA0ATHIBATL CTPATErHI0 AeiicTBHI

3HAaTB:  BHIBI  OCHOBHBIX
UH(POPMALIMOHHBIX ~ MCTOYHH-
KOB, HOPMAaTHBHBIX IPABOBBIX
JOKYMEHTOB B 00JIaCTH XUMUU
U  XHUMHYECKOH TEXHOJOIUY,
METONBl M CIOCOOBI pPEeLIeHUs
npoOJeMHBIX CHTYalMid;, OC-
HOBHbIE 3Tanbl W 3aKOH-
OMEPHOCTH PAa3BUTHS XUMH-
4ECKOU HayKH, CUCTEMY
($yHAaMEHTANBHBIX ~XHUMUYEC-
KX TOHATHM W METONOJIO-
TMYECKUX AaCMeKTOB (u3mUec-
KOH XUMHH, NPUHIWIIBI aHa-
JIM3a MOJIYYEHHBIX JaHHBIX

Ymerbp:  NOpUMEHATH K
KOHKpEeTHOMY  (pakTHuec-
KOMy MaTepHually TeOpeTH-
YeCcKHe 3HaHMS, HeoOXOomu-
MbIE Al PEUIeHHs Mpod-
JEMHBbIX CUTyalUuil, BbIsIB-
JSITh  HEAOCTATOYHOCTH H
HEIOCTOBEPHOCTh  HH(pOP-
MallMd  TpU  PELIeHHH
npOoOJIEeMHBIX CHTYaLnH.

Baagerb: HaBbIKAMHU — HC-
MOJIb30BAHUS UCTOYHUKOB
UHPOPMALIUU ISl PEIIeHUs
npoOJIEeMHBIX CHTyalUWd; Ha-
BBIKAMH PELICHUS] TUITHYHBIX,
Haubojiee YacTo BCTpedaro-
mMUXCsl TPOOJIEMHBIX CHUTya-
LU,




OMNK-1 CnocobeH BbIMOAHATL KOMMIEKCHbIE 3KCNEPUMEHT&/lbHble U pacyeTHO-
TeopeTUYeCKe WCCNefoBaHNA B M30pPaHHOM 061acTu XMMWUW UM CMEXKHBIX HayK ¢
NCMO/b30BaHNEM COBPEMEHHbIX MPU60OpPOB, MporpaMMHOro obecriedeHns U 6a3 [aHHbIX
NnpoeccnoHanbHOro HasHa4yeHus

3HaTb: CcOBpeMeHHoe 060py- YMeTb: ncnonb3oBaTb BnageTb: mMeToaMKamu nony-
[l0BaHMe, MNporpaMMHOe 06ec- COBPEMEHHble  pacyeTHble YeHWs W XapakTepusauuu
neyeHvie N NPOMEeCCHOoHa/IbHbIE  MeTOAb! AN PeLleHns 3a4a4  BELLEeCTB U MaTepuasioB s

6asbl [aHHbIX A1 pelleHns B 061aCT XUMUK pelleHns  NpogeccuoHasb-
3aga4y B M3bpaHHOW 06nacTy HbIX 3a4au
XUMUM

MK-2 CnocobeH nNpoBoAMTb NaTeHTHO-MH(OPMALNOHHbIE UCCNEL0BaHUSA B BbIGPAHHOMN

06/1aCTN XUMUU UIN CMEXKHbIX HayK

3HaTb:  MaTeHTHO-UH(OpPMa- YMeTb: MPOBOAUTL MOUCK Bnagetb: HaBbIKamMu

UMOHHble 6a3bl AaHHbIX MO  CMeuuann3vpoBaHHOW WH- aHaimsa U 0600LLeHNS

COBPEMEHHbIM HAHOTEXHOM0- (opmMaumMM B MATEHTHO- pe3y/bTaToB Moucka cneyma-

rmam 1 HaHomaTepuanam NH(OPMaLMOHHBIX  6a3ax IM3MPOBaHHOM  MH(OopMaLum
JaHHbIX MO COBPEMEHHbIM W naTeHTHO-MH(opMaL-
HaHOTEXHO/MOMMAM M Ha- OHHbIX 6aszax Mo CcoBpe-
HoMaTepuanam MEHHbIM HaHOTEXHO/IOTUAM U

HaHoMaTepuanam

CogepxxaHue aucumnanHbl «CoBpeMeHHble NPO6IeMbl (IU3NYECKON XUMUN»

Tema.l. CTpoeHMe BeLLeCTBa.

Meprognyeckass cucTemMa 31eMeHTOB. COBpPEMEHHbIA BWA NEPUOANYECKON CUCTEMbI
0. .MeHpeneeBa. Ocobble CBOWCTBA 3/1EMEHTOB, OTKpbIBalOWMX 1s-, 2p-, 3d, 4°3neMeHTOB.
ANEKTPOHbI aTOMHbIX opbutanein 1s-, 2p-, 3d, 4£-3neMeHTOB.

JNEKTPOHHOE  CTPOEHWME COELUHEHWUA MEPEXOAHbIX W HEeMNepexOofHbIX 3/1EMEHTOB.
[lenokannsoBaHHble W /IOKa/M30BaHHbIE BaJIEHTHbIE 3/IEKTPOHbLI B3aMMOfencTus. [pasusio
yeTHOCTU. BTOpWMYHaa nepmoAnMYHOCTL. Neproamyeckas cUCTeMa XMMUYECKUX 3/1EMEHTOB Kak
ynopsA0YeHHOE MHOXECTBO.

Tema 2. MeomMeTpua MoneKysn. Teopus N 3N1eKTPOHHO-CTEPUYECKIME MOLESIN.

Mopgenb  NOKanM30BaHHbIX  3M1EKTPOHHbLIX  nap.  PaBHOBECHble  reOMeTpUYecKume
KOHUrypauum monekyn tuna ALm.

VIcKaXeHUA reoMeTpUYEeCKOro CTPOeHWUA BCMEACTBUE OTTa/IKMBaHWUA pasiNyarowmxcsa no
pasMepy ¥ MOABMXHOCTY NIOKa/IM30BaHHbIX 3MIEKTPOHHbIX nap. MpumMepsl.

Mogenb MakcManibHOro nepekpbiBaHns. MMbpuamnsaums BaleHTHbIX aTOMHbIX OpOuTanei.
HeskBuBanieHTHbIe TMOPUAHBIE aTOMHbIE OpOUTANN.

MpoCcTpaHCTBEHHAA HanpaBNeHHOCTb XMMWYECKO CBA3W. [ OCTOMHCTBA M OrpaHnyeHus
MOZENu.



Monenb opOutanbHO-NEe(pUIMTHBIX CBsI3eH Ha mpumepe Mojekyil ALK HemepexomHbIX
3NeMEHTOB. ['eoMeTpusi MOJIEKYyJl B TEOPUHM KAHOHMYECKHX MOJIEKYJSIPHBIX OpOUTasei.
BpIuucieHne moNHbIX SHEPTHI MOJIEKYJIBI U1l PA3JIUYHBIX €€ TeOMETPHUECKUX KOHPUTyparHid.

Onpenenenne cTabmIbHONH MONEKYJIpHOH reomerpuu. {uarpamvbl Muninkena- Youma.
IIpaBuna 3amosHEHUs] MOJIEKYJISIpHBIX opOuTaneii. Bubponnoe crpoenne monekyn. Bubponnbie
3¢ dexTr U reomMeTpudeckas GopMa MOJIEKYIL.

KoHndurypanmonHas ycToHUMBOCTb MOJIEKYJ1. | €eOMeTpusi KOOPAMHUPOBAHHBIX JIUTAH/IOB.

Tema 3. CTpoeHne :KUAKOCTEH, KUAKHX KPUCTAJLJIOB H aMOP(}HBIX TeJl.

OcHOBHBIE 0OCOOEHHOCTH CTPOSHHMS JKUAKOCTEH N aMOP(HBIX BEIIECTB. BikHMIA MOpsIoK.
DYHKIUN PaAUAIBHOTO PaCpeneeHuUs.

OCHOBHBIE THITBI CHJI MEKMOJIEKYJSIPHOTO B3amMoneHcTBus. Me3somopdHbie (a3oBbie
cocrosinus Beuectsa. [Ipumepsr.

Kunkue xpuctramuibl. OCHOBHBIE KJIACChl OPraHUYECKHUX COEIUHEHUI-ME30TreHOB.
@das3oBple IMpeBpallleHMs B JKUAKUX KpucTajuax. Bapuauus TtemnepaTypbl HEMaTHKO-
H30TPOMHOIO MEPEexX0/ia B FTOMOJIOTHYECKUX psAfaxX KaJJaAMUTHBIX SKUIKUX KPUCTAJIIOB.

DU3NKO-XUMHUYECKUE CBONCTBA XKUJIKUX KPUCTAIIOB. JKUAKOKpUCTAIUIINYECKHE CTPYKTYPBI
B Ononorndeckux cucremax. CTpykTypa namesut. bucnon u apyrue CioXHble HaAMOJICKYJISIPHbIE
o0Opa3oBaHUsl, MEPEXOAbl MEIKIY HUMHU.

Bzaumoneiictsue JTUMHUA-0EIOK, OucnoiiHble JUIUHbIE MeMOpaHBbI.
Kuakokpucramnieckoe COCTOSTHIE MAaKPOCKOITMUYECKIX OMOOOBEKTOB.

Tema 4. Mojiekyasipabie (HaAMOJIEeKYJISIPHbIE) KPUCTAJLIbI.

CtpoeHue MoneKyIsApHbIX KpucTaniaos. Knatpatel. DHeprus peuieTku. MexxMoneKysipHble
yHuBepcaibHble (Ban-nep-Baanbcossl) u cnienuduieckne B3anMoneicTeus. BogopoaHas cBsi3b.
OMnupuvecKkre OLEHKH 3HEPTUU MOJIEKYJSIPHOTO KpUCTaLa.

MesxxMoneKkyspHble MOTeHUHanbl B3aumonencTsus. llorenmman Jlennappa-JlxoHca.
MeTton aTOM-aTOMHBIX [TOTEHLIUAJIOB.

I'omoMonexynspHbIE KPUCTAILIBL.

ARCOpOLIMIOHHOE U XMMHYECKOE€ MOIU(PHUIHMPOBAHHE IMOBEPXHOCTH ancopOeHTOB. Turbl
ancopOentoB. ['paduruposannas tepmudeckass caxa (I'TC). OcobeHHOCTH XUMHUYECKOTO,
reoMeTpuueckoro u (pasosoro crpoenus nosepxuoctu I TC.

IIpumenenne I'TC n €€ MOmMUIIMPOBAHHBIX AHAJOTOB JJISI Ta30XPOMATOrpahuIecKoro
pa3neneHusl CTPYKTYPHBIX M TPOCTPAHCTBEHHBIX H30oMepoB. KapOoxpomel, kapOopakw,
yTJIEPOAHbIE MOJIEKYIAPHBIE CUTA, AKTHUBHBIE YIIIU.

HanopasmepHble yriaepogHble MaTepuasbl  (QyJUIEpeHbl, YIJEPOAHBIE HAHOTPYOKH,
yriaepogHble BOJOKHA, rpadeH. MX uCHoiab30oBaHHE B COBPEMEHHBIX COPOLMOHHBIX U
HaHOTEXHOJIOTUSIX.

Honnble ancopOentsl. Kpucrammmueckue HemopucTble HMOHHBIE ancopOeHthl. Cyrbdar
Oapus u cynb(pua mepexoaHbIX METAJIOB.

AncopOumst Ha MOHHBIX aacOpPOEHTax MOJEKYJ OPraHMYECKUX COCOUHEHHH Pa3IMYHOro
3JIEKTPOHHOTO U MPOCTPAHCTBEHHOT'O CTPOEHUSI.

Heonmutel u okcuapl. TOHKOMOPUCTBIE HOHHBIE -IEONUTHL. (OCOOEHHOCTH MOPHCTOM
CTPYKTYpPBI LIEOJIUTOB, UX MOJIEKYJISPHO-CUTOBBIE  CBOICTBA.

BrusHue monsipHOCTH MOJIEKyd ancop0aToB Ha WX  afAcOpOLMIO HAa LEOJIUTAx.
ARCOpOEHTBI-OKCHIBI.

KpemHesemHble ancopOeHTBl (CHIIMKAJINUT, a’pPOCHII, CUJIOXPOMBI,  CHJIMKArely,
NOPHUCTBIE CTEKJa) U HUX aJCOPOLMOHHBIE CBOJNCTBA. I'mppoxcunuposanue u
JNEernIpOKCUITUPOBaHUE MOBEPXHOCTU KPEMHE3eMOB. XHMMHYECKOE

MOAU(PHUIUPOBAHUE TOBEPXHOCTH KPEMHE3EMHBIX aICOPOEHTOB.

Oxcup amoMuHus, ero ancopOnuoHHbIe cBolicTBa. OpraHnyeckre NOPUCThIE aCOPOSHTHI.
IlonyueHue HENMONSPHBIX U MOJISIPHBIX OpraHUYeCKHUX MOPUCTBIX ancopOeHTOB.
Perynuposanue nopucroi ctpykrypbl. Hanoctpykrypa mop.



Tema 5. Teopuu agcopOuun ra3os u napos. TepMoguHAMHKA aJCOPOLHH.

AncopOeHTbI ¢ OHOPOIHON 1 HEOTHOPOHON MOBEPXHOCTBIO. THUITBI  TIOBEPXHOCTHBIX
HEOAHOPONHOCTEH W BIUSHHE HEOOHOPOAHOCTEH Ha aaCOPOIHIO.

Jlokanm3oBaHHast amcopOuusi ra3oB M NapoB Ha ONHOPOIHOW IMOBEPXHOCTH. Teopuu
I'enpu, Jlenrmropa u bpynayspa-Ommera-Temnnepa.

MoHOMONEKyYIIpHast 1 TOJIUMOJIeKyIsipHass  ancopbumsa. Knmaccudukammst uzorepm
MIOJIMMOJIEKYJIIPHOH ancopOuuu.

Brusinne MexMonekyNsipHBIX B3auMoneicTBuil "apcopOar-agcopOent” u "anmcopbart-
ancopOat" Ha (opMmy JOKAJTM30BAaHHOW anCOPOIHH.

HenokannsoBanHast ancopOuusi ~ Ha  ONHOPOOHOW  TIOBEPXHOCTH. Y PaBHEHHE
COCTOSIHUSI MOHOCJIOSI, CBsI3b C YPaBHEHHEM HM30TEPMbI aacopOunu. YpaBHeHHe XA,

JiByMepHbIe (a30BbIe IEPEXObI B aACOPOLIHOHHOM CIIOE.

Ancopbrust NapoB B rnopax. Mesonopsl. Kanunnapraas koHaeHcauus.
TepMonuHaMuyeckue W KUHETUYECKHE  IPUYMHBL,  NPUBOAALIME K  KaNWUISIPHO-
KOHJICHCALIUOHHOMY THMCTEPE3UCY.

DKCNepUMEHTAIbHOE ONpeNeNieHne paclpeneNeHus nmop Mo pasMmepam. Ancopbums B
mukponopax. Teopust ITonssu. Teopusi 0Ob€MHOIO  3allONIHEHUS  MHKPOIOP,  YpaBHEHHE
JybunnHa-Panymkesuya. YpaBHenue benexepa-®peiinnnnxa KaK MpeeIbHbIN
ciy4ai U IIMPOKOIIOPUCTHIX aICOPOEHTOB.

Tema 6. TepMmoaguHaMuKa axcOpOLUH U3 ra30Boii (pa3bl HA TBEPAOM ajcopOeHTe.

TepmoanaaMuaeckoe u CTaTUCTHYECKOE OMHUCaHue aCOPOLIMOHHON
CHUCTCMBI.

Meton I'mbb6ca: wm30ObITouHast rubGOCOBCKast ancopbuus, eé busnueckuii
CMBICIL.

TepmoanHamuueckue XapaKTEPUCTUKU ancopbuum, uX (PU3HYECKUA CMBICI,
3aBUCUMOCTb OT CTCICHU 3allOJIHCHHS MOBCPXHOCTH.

[Ipenensuo Majioe ("HyneBoe")  3amoJHEHHE TMOBEPXHOCTH, KOHCTaHTa | eHpu

ancopOLIMOHHOTO PAaBHOBECHSI.

I'azoxpomaTorpadguuecknii MeTon U3y4YeHHs TEPMOAWHAMHUKH ancopbumnu B odiactu
"HyJNeBOro" 3amoJIHEHUs TOBEPXHOCTH. MONEKYJISIPHO-CTATHCTUYECKAs Teopusl ancopOuuu.
CTaTuCTUKO-TEPMOTMHAMUYIECKOE OITHCaHNE ancopOumm. AnHanu3 ancopOLOHHOTO
pPaBHOBECHsI C HCIOJIb30BAaHUEM OOJBIIOrO KAHOHMYECKOTO  aHCcamOJIsL.

BupunanbHoe BblpakeHue it ruOOcoBckod  amcopOumn.  CBsi3b  KOHCTAHTHI
I'empu ¢ mOTeHIMANBPHON SHEPrUeil MOJeKyJbl ancopbara B CHIIOBOM MHojie — ancopOeHTa.

MonekysipHO-CTaTUCTUYECKast Teopusi aacopOuuu Ha ancopOeHTax c
ONHOPOOHOH  Tutockod moBepxHOCThrO. I TC ~ kak ~ MopmenmbHBIA  aaACcoOpOEHT — aus
MOJIEKYJSIPHO-CTATUCTUYECKUX PACYETOB.

OO0mue MPUHLMUIBI MOCTPOSGHHUS — MOTEHLMANIBbHOH  (YHKLHMH  MEXMOJEKYJISIPHOTO
B3auMozeicTus "ancopOar-ancopOeHT".

Tema 7. Xpomartorpadus. Xpomarorpadpuueckuii aacopOLHOHHBIH AHAJIN3.

CymHocTts MeTona xpomarorpadguu. Xpomarorpamma. MonekynsipHas xpomarorpadust.
HonooOmennass  xpomarorpadus.  Pasmemenme  cmeceit. l'asoBas  xpomarorpadust.
BricokoadextuBHass  kupkoctHas — xpomartorpadus.  OcHOBHOe — OOOpyIOBaHHE ISt

xpomarorpadun. HMcnons3oBanue xpomarorpaduu B peIlieHuH MPaKTHYECKUX 3a1a4.



6. OBPA3OBATEJIBHBIE TEXHOJIOI'N

B nporuecce oOydeHust HCNONB3YIOTCS TPAAUIMOHHBIE 00Pa30BaTEIbHBIE TEXHOJIOTHU

(JIeKuy, CeMHHApPBI, MPaKTHYeCKue paboThl) M aKTUBHBIE WHHOBALMOHHBIE OOpa3oBaTEIbHBIE
TEXHOJIOTHH:

1. CemuHap B IUAJIOTOBOM PEKUME NPUMEHSETCS B OCHOBHOM IPHU OOCYKIECHHH
BBICTYIJICHUH CTY/IEHTOB C OKJIagamu (pedeparamn)

2. I'pynmoBoii pa30op pe3yIbTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ coTpyaHMKaMu M PyKOBOOUTENSIMH NPOQUIBHBIX JabopaTtopuéi U
NPEANPUSATHH - MOTEHIMATBHBIMHI PaOOTOAATENSMHU BBITy CKHUKOB.

B nenom npu n3ydeHnu Kypca akTUBHBIE H HHTEPAKTUBHBIE (POPMBI MPOBEICHUS 3aHATHI

cocTaBisiOT He MeHee 30% ayIUTOpPHBIX 3aHATUH.

7. TIEPEYEHBb YYUEBHO-METOAWYECKOT'O OGECITEYEHUS 1JI1
CAMOCTOSITEJBHOM PABOTHI OBYUAIOIUXCS IO AUCIAIINHE

7.1. IlepeveHb-y4eOHO-METOAMUYECKOT0 00eCTIeUeHHs 11 O0YHAOIUX CS IO AUCLUTUINHE:

1. XuMHsI PUBUTBIX TMOBEPXHOCTHBIX coenuHeHuid / Ilox pen. Jlucmukmua I'B. M.:
OU3MAT JIUT, 2003, 590 c.

2. DKCrepuMeHTaJIbHbIe METOIBI B aICOPOIMH U MOJIEKyJIsipHON xpomaTtorpaduu/ ITon pen.
FO.C. Hukutnna u P.C. Ilerposoii. M.: U3n-o MI'Y, 1990. 318 c.

3. Epemun B.B., Kapros CH., Ycnenckas U A., Kysemenko H.E., Jlyaun B.B. OcHoBbl
¢usnuaeckoii xumun. Teopus u 3amaun. M.: MI'Y, 2005, 480 c.

JlekumoHHBIE 3aHATHA TPOBOAATCA 1 pasa Hememo B oObeme 1 waca m 1 dyaca
MpPaKTUYECKUX 3aHATUR B 3 ceMectpe. Ilocne OkOHYaHUS WU3y4deHUs KaXIOW TEMbl CTYIEHTBI
poXomaT coOeceoBaHNe, CAAT KOJUIOKBIYMBL.

7.2. Ykazauus At 00y4aromuxcsi 0 OCBOSHUIO TUCLIUTLTHBI

Taoauna 7.1.
CoaepxaHue caMOCTOSAITEJIbHOM PadoThI 00y4YaIOINXCSI
NoNo Temvi/60npocel, 6bIHOCUMBIE HA CAMOCMOSMEIbHOE Kon- Dopmvi
n/n uzyuenue 60 padons
4acoe
L. CTpoeHue BeliecTsa 4 cobecenoBaHue
2. [Ceometpust mMosekys. Teopusi U 3JIEKTPOHHO-CTEPUUECKUE 6 cobecenoBaHue
MOIENH
3 CTpoeHHe KUAKOCTEH, JKUAKUX KPHUCTAJIIOB U aMOP(HBIX 8 cobece10BaHue
T ren




4. [MonexymspHble (HAAMOIEKYIAPHbIE) KPUCTAILILI 8 cobecenoBanme

s (DJIEeMEHTBl HEPAaBHOBECHON TEPMOIUHAMUKHU 8 cobecenoBaHue
KunHeTHka CIOXHBIX TPOLIECCOB 10 cobecenoBaHue

7. DJICKTPOXUMHUS ~ MOHHBIX  JKUJKOCTEH U TBEPIBIX 10 cobece10BaHuE
BIIEKTPOJIUTOB

8. [rasosas xpomatorpadus NPH BBHICOKUX JABICHUAX U 4 cobeceJ0BaHKe
WHBEPCHOHHAS Ta30Bast XpoMaTorpadust

8. OIEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "

Ao e AR

MNPOMEXYTOYHOM ATTECTAIIUHA

Ilpumepnsie npakmuueckue 3a0aHUA K CEMUHAPAM
Bonpocwt k cemunapcromy 3anamuio 1

Ihan 3anuamusn:
OCHOBBI KJIACCHUECKOH TEOPUU XUMUYECKOTO CTPOCHHSI.

Teopust XUMUYECKOTO CTPOSHHS MOJIEKYJI.

Hzomepusi, KOHGOpMALHS, TAYTOMEPHSI.

IToctpoernne MO. Pacnpenenenue snekrpoHoB Ha MO.
I'eomerpuueckast KOHQUTypaLUs MOJEKYIL.

I'eomerpust monexyn, reopus OBIIIBO [M'unnecnu.
DNEeMEHTBI U ONepaLliiil CHMMETPHH MOJIEKYJI.
Todeunsle rpynmbl CHMMETPUH.

Knaccel conpsikeHHBIX ONMEepaLi.

34714490 V19 PELIEHAA

I'eomerpuueckue xapakTepUCTUKH, Y3JI0Bask CTPYKTYPA, MIIOTHOCTD 3JIEKTPOHHOTO
obnaka. CriuH-opOUTAIBPHOE B3AaMMOACHCTBHE, €0 MPUPO/A U BIMSIHIE Ha COCTOSTHUS
aTOMOB U MOJIEKYJL.

Hzomepus BaieHTHAS U CTPYKTYpHAst, KOH(POpMAaLIUSI U TayTOMEPHSL.

Tononorust MONEKYJIbL, el XHMUYECKOTO eHCTBHSI U TOMOJIOTHYECKHE rpadbl.
CTpyKTYpHO-HEKECTKHE MOJIEKYJIbI

OpOuranpHast MOJENb MOJIEKYJIbI. THITBI MOJIEKYJISIPHBIX opOuTaneil (KaHOHUYEeCKHe U
nokangn3oBanHble). I mbpunmsanmst AO. Knaccudukauus MO no sHepruu, CHMMETPUH U
V3JIOBOU CTPYKTYpE.

I'eomerpuueckas popma Monekys u ee onpeneneHue merogom OII1BO.

Tononorust MONEKYJIbL, e XHMUYECKOTO eHCTBHSI U TOMOJIOTHYECKHE rpadbl.
CTpyKTYpHO-HEKECTKHE MOJIEKYJIBL.

DNeMeHTHI U ONepaluil CHMMETPHH.

YMHOXEHUE Onepalnii CHMMETPHH.




10.

A

MEXKIY

[IpenbpazoBarns MOJOOHS U KJIACCHI COMPSIKEHHBIX 3JIEMEHTOB TPyl UTO Takoe
NpeCTaBJIeHHE TPYIIIbI?

CocTaBUTh NPUBOAMMOE MPENCTABIEHNE METHIICHIIKJIONPOIEHa B 0a3uce KOOpAHHAT
aTOMOB yriiepona. 5.0npenenuTb CHMMETPHIO KOJIEOAHUI MOJIEKYJIbI
METUJICHLIUKJIOTIPOIICHA.

Bonpocwt k cemunapcromy 3anamuio 2

Ihan 3anamusn:
[onsipuzanust BEIECTB B CTATHYECKUX U MIEPEMEHHBIX 3JICKTPUUECKHUX TTOJISIX.

Ypasuenus Knaysuyca-Macorrtu, Jlopeuna-Jlopenrua u Jlebas- JlanskeBena. Metoznl
ornpeaesNeHus TUMOJIbMOMEHTA.

CBs13p AUMOJIBMOMEHTA CO CTPYKTYPOM U CUMMETPUENH MOJIEKY L.

BexTopHas cxemMa pacyera JUIIOJIBMOMEHTOB CIOXKHBIX MOJIEKYJI

BpamarenpHbie 11 KoJeOaTeIbHBIE COCTOSHUSI.

IIpasuna otOopa BO BpalaTeabHbIX, KOJNEOATENbHBIX U KOJIe0aTeIbHO-BPAIIATEIbHbBIX
nepexojax.

DJEKTPOHHBIE COCTOSHUS.

34714490 V19 PELIEHAA

1.Yka3arsp, 3aBUCHUT JIX OT TEMIIEPATYPbI NOJAPU3YEMOCTb MOJIEKYJIBL.
2 Kak u3MeHsATCA U oueMy NoJisipu3aliis BellecTna’?

3 Kakas nossipuzanus nposiBIIsieTCst B BUAMMOI 00J1acTH U3 TydeHus ?
4 Kakue MeTofpl onpeieNieHus: AUNOJIbMOMEHTa BaM U3BECTHBI?

5. Mounekyibl KAKMX TOUEUHBIX [PYNI CUMMETPUU MOJISIPHBI?

6. MonekyJibl KaKUX TOYEUHBIX Py CUMMETPUH HE MOJSPHBI?

Bonpocwt k cemunapckomy 3auamuio 3

Ilnan 3aHsaTHA:

[IpaBuia oTO0Opa 3MIEKTPOHHBIX MEPEXOAOB IO CIIUHY U TiepexonoB Mexay AO u MO
Pa3INYHON CUMMETPHH.

DneKTPOHHOKONEOATENbHBIE TIEPEXO/IbL, BUOPOHHBIE IEPEX OB

Amnanmus [enanapa.

3471490 V19 PELIEHAA

1. KakoBo ycioBue Aisi MAaTPUYHOIO 3JIEMEHTA [UIIOJIBMOMEHTA OXKHAAeMOTO
nepexoxna?
2 Yrto xapakTepHO sl BpAIIATENbHOTO CHEKTpa kecTkoro potaropa? 3.Kakosa
CUMMETPUS
kojeOaHuil nuHeHHON u yrioBoi Monekysiei AB2? 4. IlpaBuna orbopa mepexoaos

BpamaTCJIbHbBIMHU, KOJieOaTeIbHBIMH H KOJ'Ie6aTeJ'IbHO-BpaH_[aTe.]'IbeIMI/I YPOBHAMU.

3. Yucno xonebaTeNbHBIX CTENEHEW CBOABI [UII MOJIEKYJl Pa3jMYHOW TeOMETPUU HU
CUMMCET-

pun.
4. ITpuMeHeHne TEOPUH TPYII CUMMETPHH ISl YCTAHOBJICHHS MTPAaBUII 0TOOpA.



A e

Bonpocwt k cemunapckomy 3auamuio 4

Ihan 3anuamusn:

[Torenuumanbl napHOTO B3aUMOCUCTBHUSL.
@yHKIMY PaAUaIbHOTO PaACPEaeIECHUS
THNbI HOHHBIX PELIETOK.

Buner nedexron pererok.

M e

CobcTBeHHAsE U TPUMECHAS SJIEKTPONPOBOAHOCTh NOHHBIX KPHCTAJLJIOB.
CyneproHHbBIE TBEP/bIE SIEKTPOIUTHI.

3471490 JU14 PELIEHAA

1. KsaHTOBO-MEXaHUUYECKas! HHTEPIIPETALUS TU(PPAKIUU SJIEKTPOHOB M HEHTPOHOB.
Ycnosust nudpakunu 3JeKTpoHOB. HEHTPOHOB U X-Iydeil.

3. UeM oTiHMYANOTCS PEHTIeHOrpahUIECKU U HEUTPOHOrpapUIECKUNH METOIBI
CTPYKTYPHOTO UCCJIEAOBAHUU?

4. MOJHO J¥ NoNy4aTh (YHKLMH MAPHOTO PACIpeesIeH s] pEHTTeHOrpadpuIecCKuM
MeTonoM?

5. Kakywo CTpyKTypHYIO HHPOPMALHIO MOKHO MOJTy4aTh U3 MAPHbIX PyHKLIUH
panuaIbHOrO PacpencIeHus

6. OrnpenenuTb TUIl MarHeTHU3Ma JJIs1 YKa3aHHOT'O aTOMa, MOHA, MOJIEKYJIbL.

7. Yka3aTb TUN KBAaHTOBBIX IEPEXOMOB, JEXKAINX B OCHOBE HEKOTOPOIO CIIEKTPAJIBHBIX
meronoB SAMP u DI1P. Yka3are 0COOEHHOCTH CTPOEHUS MOJIEKYJIBL, O KOTOPBIX
MOYKHO TIOJYYUTh HHYOPMALIUIO 3a1aHHBIM

Bonpocut k cemunapckomy 3anamuio 5
IThan 3anamusn:
CtpykTypa KUAKOCTEH.

CTpykTypHBIE TapaMeTpBhl.
Mogaenu cTpoeHus.
O060011eHre TOTEHIINAIOB TAPHOTO B3aUMOACHCTBHS, TOTeHIIMAT Mu.

341449H 1719 PELIEHHA
Kak mony4aroT CTpyKTypHYIO HHPOPMALHIO O KUAKOCTSIX?

Kaxue monenu cTpyKTypbl )KUIKOCTeH BaM u3BecTHbI? KBasukpucraminyeckue Moaenu
CTPOCHUS KUIAKOCTEN.

Mopaenu cBOOOIHOrO 00BEMA.

OHI/ILHI/ITG N3BCCTHBIC ITOTCHIUAJIbBI napHoro B?:aI/IMO,[[eI\/'ICTBI/Iflj HpI/IFOI[HbIe JIA ONMUCaHUA
JKUJKUX CUCTEM Pa3JIMYHON NPUPOIBL.

Ilpumepur 3a0anuit KOHMPOILHBIX PAOOM

Konmponwvnas paboma 1

1. Onpenenure THII XUMUYECKOH CBS3M B BemecTBax, popmynsl kotopsix: CoHz, Brz, K3N.



HanumuTe ux 31eKTpOHHBIE (POPMYJIBL.

2. Kakas u3 xumuueckux cesizeit: H— Cl, H— Br, H—1, H— P, H — S — aBasiercs Hanbonee
NOJSIPHON? YKaKUTE, B KAKyI0 CTOPOHY CMelaercss o0Imas 3JEKTPOH- Hasg 1apa B KaXKIOM
ciyvae.

3. Ompenenure 4UCIO G- U 7- CBSA3€H B MOJIEKYyJax:

a) YKCYCHOTO aibaerunaa (3Tanas),

0) yriekucsaoro rasa. YKaXuTe TUIbl THOPUAN3AIUN aTOMOB YIJIEpOa U COOTBETCTBYIOLIHE
UM BaJICHTHBIE YIJIbI B MOJIEKYJIE STaHAJIS.

4. Onpenenure CTENEHN OKHCICHUS M BAJCHTHBIE BO3MOKHOCTH 3JIEMEHTOB B MOJIEKYJIax:
CH2C12 n H202.

5. B cocraB XMMHYECKOrO COeOUHEHHus Bxomsar: Harpuii (32,43%), cepa (22,55%) wu
kuciopon (45,02%). Beisenure npocteltnyio GOpMyITy 3TOrO COSTUHEHUS.

Konmponwsnas paboma 2

1. O6bscuure oGpasosanue Moiekyisl SiFy u mona SiFg® ¢ MOMOLIBIO 3IEKTPOHHO-
rpaduyec-
kux Gopmy. Mosker u cymectsoats 1oH CFg> ? TTouemy?
2. B 4eMm 3aKJIF04ar0TCsl MPUYMHBI PE3KOT0 pa3nyusl B CBONCTBAX !
a) okcupa yriepona (IV) u okcuna xpemaus (IV);
0) MIaBUKOBOMH KUCJIOTBI M COJISTHON KUCIOTHI? OTBET 00OCHYHTE.

3. IlpuBenute CTPyKTypHBIE (POPMYINIBI 2-XJOPHIPONAHANA W THUAPOCYJIbhaTa aMMOHHSL
VYKaxuTe B KOKAOM U3 COCOUHEHHMH XapakTep XMMHUYECKHX CBSI3€H, BAJICHTHOCTH U CTETICHU
OKHCIICHHS 3JIEMEHTOB.

4. Ammonst BO3” |, CO;* , NOs™ umeror ¢dopmy miIOoCcKOro TpeyronbHuka. Kak MOXKHO
o0bsicHuTh 3TOT akt? Kak m3mensiercss amuHa csizu D — O B psany BO;> -- CO3* - NO; " u
nouemy?

5. BeiBenuTe MONEKYJSpHYIO (opMyny yrieBoAOpoda, MaccoBas IOJS BOAOPONA B
koTopoM cocTtasisieT 20%. OTHocuTeNbHAsI IJIOTHOCTD YIJIeBOA0OpOoAa Mo Bo3ayxy 1,035.

Kpumepuu ouyenku omeema cmyoenma npu 6sIn0/IHEHUU KORMPOIbHOU padonibl

Ouenka TpeGoBanusi kK 3HAHUSIM
OTJIUYHO MPUBENCHbI TIOJHBIE TPABHJIbHBIE PEIICHHs, OTBEThI I'PAMOTHO
apTyMEHTHPOBAHbI
XOpOLIO JOTYLIeHbl HE3HAYUTEIbHBIE IOTPEIIHOCTH IPU OTBETaxX Ha
BOIPOCHL, apryMeHTalus1 Obljla HEe IOJTHON
yIIOBJIETBOPHUTEIb B OTBETaX HAa HEKOTOPBIE BOIPOCHI IOMYLIEHBI I'PyOble OMUOKH,
HO YacTh BBIBOJOB HE AapPryMEHTHPOBaHa WJIM apryMEHTHPOBaHA
HETPaBUJIbHO
HEYJIOBJIETBOPUTE orBetbl Ha 50 u Gonee % BOMPOCOB OMMOOYHBI, OONBITUHCTBO
JHHO BBIBOJIOB HE APTYMEHTHPOBAHbBI WJIH APTYMEHTHPOBAHBI HEMPABUIILHO

Ilpumepusie mecmogsie 3a0anus no Kypcy
IIpumepHbie 3axanus Tecta Nel
1. MoHHas CBSA3b OCYLIECTBJISIETCS B pe3yJbTare:

1) o6pazoBanust 001IeH HIEKTPOHHON Maphl
2) mepexona 3JIEKTPOHHOW Mapbl OT ONHOrO aToMa Ha CBOOOAHYHO opOuTaib




APyroro
aToMa
3) CHJI 3JIEKTPOCTATHUECKOTO MPUTSKEHUS MEKAY HOHAMH
4) cMelIeHHs 3JIeKTPOHHON Naphl OT OJHOTO aTOMa K IPyroMy

2. JIOHOPHO-aKUENTOPHbIH MeXaHH3M OOpa30BaHUSI KOBAJEHTHOH CBSI3H
BCTPEYAETCs1 B MOJIEKYJIe:
l) HZO;
2) COy;
3) CO;
4) BCl;.

3. B coenunennu NH;*BF; xumnueckas ¢Bsi3b 0CylIeCTBJISIETCS 3a CUeT:
1) obpa3oBaHuUst HOHHOM CBSI3U,
2) ciapuBaHMs JIEKTPOHOB a30Ta U Oopa;
3) mepexona maphl 3JIEKTPOHOB OT a30Ta Ha CBOOOAHYIO OpOuTaNb Oopa,
4) CUJT MEKMOJIEKYJISIPHOTO B3aUMOIEHCTBHSI.

4. Cpeau npuBeAeHHbIX MOJIEKYJ H HOHOB ONpeaeJuTe Ty, KOTOPasi MOKeT ObITh
AKLENTOPOM MNpH O00pa30BAHUHM KOBAJIEHTHOH CBSI3M IO JAOHOPHO-AKLENTOPHOMY
MeXaHU3MY:

1)NH;  2) AP’ 3) NH* 4) H,0

5. Cpean mnpeasio’kKeHHBIX MOJIEKYJ Bbl0epHTe Ty, LHEHTPAJBHBIN aTOM KOTOpPOH
HAXOAHUTCS B SP3 - rudpuan3anum:
1) BCl3
2) ste3
3) BeH»
4) ZIlC12

IIpumepHbie 3axaHus TecTa No2

1. IIpu paccMOTpPeHHH CHEKTPOB KAKOr0 THINA HEO0XOAHMMO YYHTBHIBATH NMPHHLHII
®panka-Konaona?
1) UK-.
2) BpaaTeIbHbIX.
3) KP-.
4) 3JIeKTPOHHBIX.

2. B kakux 00JacTAX CHEKTPA MPOSIBJSIOTCS MEPeXoabl MEKIY IEKTPOHHBIMH,
K0J1e0aTeIbHBIMH U BPALIATEIbHBIMHU COCTOSTHUSIMH MOJIEKYJT ?
1) Konebarenvubie - B UK-obnacTu, Bpammarenbabie - B Y ®-0071aCTH, 3JIEKTPOHHBIE
- B MUKPOBOJIHOBOM.

2) KonebarenbHble - B MHKPOBOJHOBOH, 3JIeKTpOHHBIE - B YP-00macry,
BpamarenbHbie - B UK-obnactu.
3) Konebarenpupie - B HMK-0oO0nactu, BpamatenbHble - B MHKPOBOJHOBOH,

3JIEKTPOHHBIE - B Y D-00nactu.
4) KonebarenpHbie - B YD-00nactu, snekTpoHHbie - B MK-001acTu, BpamareabHbIe -
B MUKPOBOJHOBOW. B Morekyne stuieHa mnpu oOnyueHnn Y®P-CBETOM BO3MOXKHBI
3JIEKTPOHHBIN NEPEX0]] HAUMEHbIIEH SHEPTUU:
3. KonebaTenbHble CIEKTPbI BOSHUKAIOT MPH B3aUMOJEHCTBUH BellleCTBA C:
1) ramma-usny4deHueM,;



2) BUOUMBIM CBETOM;
3) panuoBOJIHAMHU

4) UK-uznyueHuew,
5) V®-uznyuenuem

4. UH(ppaKpacHbIM CHEKTPAM MOIJIOIIEHUS] COOTBETCTBYIOT:
1) anexTpoHHBIE epexX0/bl 13 OCHOBHOTO B BO30YXK/IEHHOE COCTOSTHHE,
2) xonebarenbHbIe MEPEXOAbl 13 OCHOBHOTO B BO30YKIEHHOE COCTOSHHE,
3) aeKTPOHHBIE IEPEXOABI U3 BO30YKAEHHOTO B OCHOBHOE COCTOSIHHE |
4) BpamareabHbIe IEPEXOAbl U3 OCHOBHOTO B BO30YKIEHHOE COCTOSTHHE.

5. KomOHHALIMOHHBIM paccesiHHEeM HA3bIBaeTCs paccesiHie cBeTa:
1) 6e3 u3MeHEeHUs 4YaCTOTHI,
2) ¢ yBEIUYEHUEM YaCTOTHI,
3) C YMEHBIICHNEM YacTOTHI |
4) ¢ UBMEHEHUEM YaCTOThI.

IIpumepHbie 3axaHus Tecta Ne3

1. Kakum merogomM mnoJy4yaroT HauOosiee TOUYHYH HHpoOpMALUIO O CTPYKType
KuAKocTei?
1) HeiitpoHorpaduieckuM METOOM,
2) PEeHTTeHOBCKHM METOIIOM,;
3) DnexTpoHOrpadUUIECKIM METONIOM,
4) K- crieKTpOCKOMUYECKHM METOAOM.
2. Kakumu cnoco6amu onpeaessiloT CHMMETPHIO KOMILIEKCOB B KHAKOCTAX?
1) UK- u KP- meronamu
2) HetiTpoHOorpadpuuecKkuM 1 peHTPOreHOrpah MUECKIM METOAAMH,
3) MK- u Y®- cieKTpOCKOMUYeCKUMH METOaMH
4) DnexTpoHOrpagUIeCKHM METOIOM.

3. KakumMu MeToaaMH oOnpegesiioT CTPYKTYPHbIE NAPAMETPbl KPHCTALIOB H
KuAKocTei?
1) HeiiTpoHorpaduaeckuM METOOM,;
2) PEHTreHOBCKUM METOMIOM,;
3) DnekrpoHOrpa@UIECKUM METOAOM
4) UK- crieKTpOCKOMMYECKIM METOAOM.

4. KoopauHauuoHHbIe YHCJIA XaPAKTEPHBI 1JIS:
1) Kpuctannos u JKUAKOCTEHH;
2) TonmbKO AJIst KPUCTAILIIOB;
3) TonabKO JKUAKOCTEI;
4) J1ns KUAKOCTEN U ra3os.

5. Kakumu MeToxaMH MOATBEP:KAAETCS] HAJTHYHME B KHIAKOCTH NMPOCTPAHCTBEHHOTO
yHnopsiAoueHusi MoJieKyJi?
1) AndpaknoHHBIMY,
2) CIEKTPOCKOMMMYECKUMU
3) Pedpakromerpuueckum;
4) AnaapbKOMETPUIECKIM;



Kpumepuu OUEHKU omeemd cmyoeuma npu 6bINOJIHEHUH MECMO6bLX 3a0anuil

Ouenka TpeGoBanusi K 3HAHUSIM
OneHka «OTIIMYHOY» BBICTABISIETCS MATHCTPAHTY, €CJIM OH IITyOOKO
OTJIMYHO U TPOYHO OCBOWJI TMPOrPAMMHBIM MaTepuas, HCUEPIbIBAOLIE,

MOCJIEAOBATENBHO, Y€TKO M JIOTUYECKH CTPOMHO €r0 M3J1araeT, yMeeT
TECHO YBSI3bIBATh TEOPUIO C MPAKTHKONH, CBOOOMHO CIIPABISAETCS C
3a7a4aMy, BONPOCAMU W JPYTMMH BUAAMH TPUMEHEHMs 3HaHUM,
MIPUYEeM HE 3aTPyIHSETCsl C OTBETOM NPU BUIOM3MEHEHUM 3aJaHUM,
NPaBUIBHO OOOCHOBBIBAET NPUHSITOE PEIICHUE.

OneHka «XOpOLIO» BBICTABJISIETCS] MAarlCTPaHTy, €CJIU OH TBEPAO
XOpOIIO 3HAET MATEPHAJI, IPaMOTHO H IO CYLIECTBY M3JIaracT €ro, He JOIyCKast
CYLECTBEHHBIX HETOYHOCTEM B OTBET€ HA BOMNPOC, IPABUIIBLHO
MIPUMEHSET TEOPETUYECKUE IMOJIOKEHUs MPU PELIEHUU MPaKTHYECKUX
BOIPOCOB M 3371a4, BJIaAeeT HEOOXOIUMBIMU HABBIKAMH U TIPUEMAMU X
BBIITOJIHCHMSI.

OLIeHKa ((y,[[OB.]'IeTBOpI/ITeJ'IbHO» BBICTABJIACTCA MaFI/ICTpaHTy,
yIOBJIETBOPUTENb | €CJTH OH MMEET 3HAHHsI TOJBKO OCHOBHOIO XapakTepa, HO He YCBOWII

HO €ro [meTanieil, OMyCKaeT HETOYHOCTH, HEMOCTATOYHO TMPABUIIbHbIE
(bOpMyJIMPOBKH, HapyIIEHHS JIOTHYECKOH MMOCIEI0BATEbHOCTH B
N3JI0KCHUU HpOl"paMMHOFO MaTepI/IaJ'Ia, HUCIIBITHIBACT 3any,[[HeHI/I$I HpI/I
000CHOBAHHUH OTBETA.

OL[eHKa CHEYAOBJIETBOPUTCIIBHO» BBICTABJIACTCA MAruCTpPaHTy,
HEYOOBJICTBOPUTE KOTOprfI He 3HaeT 3HAYUTENILHOM YacTH MNporpaMMHOIO Martepuala,

JIBHO AONYCKAaCT CYHCCTBCHHBIC OH_II/I6KI/I, HUMECT 3aTPYAHEHUA TIPU OTBETE Ha
BOMPOCHl W OOOCHOBaHWMM OTBeTOB. Kak mpaBujo, OLeHKa
«HEYHOBJIETBOPUTEIBHO» CTABUTCA MAruCTPaHTy, KOTOPbIE HE MOIYT
NpOAO/KUTE  OOydeHwe  Oe3  JOMOJHUTEIBHBIX  3aHSATUH  TIO
COOTBETCTBYKOLIEH TUCLUIIJIMHE.

Ipumepnsie gonpocsl K 3auemy

1. Ilepuoauueckast cucrema si1eMeHTOB. COBpeMEHHbIH BUI MEPUOANYECKON CHCTEMBI
J .U Menneneesa. OcobOble CBOICTBA 3JIEMEHTOB, OTKpbIBaromux ls-, 2p-, 3d, 4f-smemeHToOB.
DneKTPOHBI AaTOMHBIX opbOuTaneii 1s-, 2p-, 3d, 4f-31emeHTOB.

2. DNeKTpOHHOE CTPOEHHE COEAMHEHUN MEepPEeXONHbIX U HENEepeXOJHBIX 3JIEMEHTOB.
Jlenokanu3oBaHHblE U JIOKAJIM30BaHHbIE BaJIEHTHbIE 3JIEKTPOHBI B3aumopeiictsus. Ilpasuio
yeTHOCTH. Bropuynas nepuonnvHocTsb. [lepuoamnueckas cucteMa XHMHUYECKHX 3JIEMEHTOB Kak
YIOPSA0UEHHOE MHOXKECTBO.

3. Mopenp JOKaJW30BAaHHBIX JJIEKTPOHHBIX Tmap. PaBHOBeCHblE TIeOMeTpUYECKUe
KOoH(purypaunu Mmosuexyn tTuna ALm.

4. UckaxxeHus: TeOMETPUYECKOrO CTPOCHUS BCIAEACTBUE OTTAIKUBAHMS Pa3INUAIOLIHXCSI 110
pasMepy U MOABUKHOCTH JIOKATM30BaHHbIX 3JIEKTPOHHBIX nap. [Ipumepst.

5. Mopenb MaKCHMaJbHOTO TEpPEeKpbIBaHMA. | MOpUAM3anMsA BaJCHTHBIX AaTOMHBIX
opburaneii. HesxBuBajIeHTHBIE THOPUIHBIE AaTOMHBIE OPOUTAIIH.

6. IIpocTpaHCTBEHHasA HANPABJICHHOCTb XUMHUYECKOHN CBsI3U. JJOCTOMHCTBA U OTPaHUYECHUS
MOJIEJIN.

7. Monenb opOuTanpHO-Ie(pULIMTHBIX CBsi3ei Ha mpumepe mojekyn ALk HemepexomHbx
3NeMEHTOB. ['eoMeTpusi MOJIEKYJl B TEOPUHM KAHOHMYECKHX MOJIEKYJISIPHBIX OpOUTasnei.
BpIuucienne moNHbIX 3HEPTHI MOJIEKYJIBI U1 PA3JIUYHBIX €€ TeOMETPHUYECKUX KOHPUTYparHid.

8. Ompenenenue CTaOWIBHON MONEKYJISApHOH reoMmerpuu. Jmarpammel MuIHKeHa-
Yonma. IlpaBuna 3amoiHEHUs MOJEKYISPHBIX opOuTaneil. BuOpoHHOe cTpoeHHE MOJIeKyI.




Bubponnsie 3¢ dexTs! u reomerprueckast popma MOJIEKYJL.

9. KoupurypanuoHHas yCTOHYMBOCTb MOJIEKYJ. ['€oMeTpusi KOOPIUHHUPOBAHHBIX
JIUTaHNIOB.

10. OcHOBHBIE OCOOEHHOCTH CTPOCHHS J>KUAKOCTEH W amMopdHBIX BemecTs. bivxaMN
nopsnok. @yHKIHUH pagualbHOrO paclpeneeHuUs.

11. OCHOBHBIE THITBI CHJI MEKMOJICKYJISIPHOTO B3auMoeicTBusi. Me3somopgHbie (a3oBbie
coctosiHus Beuectsa. [Ipumepsr.

12. XKupkue kpuctannapl. OCHOBHBIE KJACChl OPraHUYECKUX COEIUHEHHI-ME30TeHOB.
®da3oBble MpEeBpallleHUs] B SKUAKMX KpHUCTaax. Bapuanus TemmepaTypbl HEMaTHKO-
WU30TPOIHOIO NNEePEXo/ia B FOMOJOTHYECKHX PsAaxX KaTAMUTHBIX )KMIKUX KPUCTAJIIOB.

13. ®Du3nko-XMMHUYECKHE CBOWCTBA JKUAKUX KpUCTALIOB. JKUIKOKPUCTAIINYECKUE
CTPYKTypbl B Omonorndyeckux cucremax. Ctpykrypa nameiul. bucion u mpyrue CiokHble
HAJIMOJIEKYJISIPHbIE 00pa30BaHUSs, MEPEXOIbI MEKAY HIMH.

14. Bzaumonetictue JTUMHUA-O0EIOK, oucioiiHbe JUNHJIHbIE MeMOpaHBbL.
Kuaxokpucramnieckoe COCTOSTHIE MAaKPOCKOITMUYECKIX OMOOOBEKTOB.
15. Ctpoenue MOJIEKYJIIPHBIX KPUCTAJUIOB. Knarpatsr Dneprus

pewmerkn. MexxMoneKyisipable  yHUBepcanbHble (Ban-nep-BaanbcoBel) u  cneunguyeckue
B3auMopeicTBus. BomopoaHas cBsi3b. OMOHMpUYECKHE OLEHKH DSHEPIMH  MOJIEKYJSIPHOTO
KpHUCTaJLIA.

16. MexmonekynsipHble NOTeHIMANb! B3auMoaeiictsus. Ilorenunan Jlennapaa-/l>xoHca.
Meton aTOM-aTOMHBIX TOTEHLHAJIOB.

17. 'oMmOMOJEKYASIPHBIE KPUCTAJLIBL.

18. AncopObumnoHHOE U XUMUYECKOe MOANDUIIPOBAHNE NTOBEPXHOCTH acOpOeHTOB. THIIBI
ancopOentoB. ['padurupoannas tepmudeckass caxa (I'TC). OcoOeHHOCTH XUMHUYECKOTO,
reoMeTpuueckoro u (pasosoro crpoenus nosepxuoctu I TC.

19. IIpumenenue I'TC 51 eé MOAM(PUIUPOBAHHBIX aHAJIOrOB ISt
ra3oxpoMaTorpauieckoro pasfeieHuss CTPYKTYPHBIX W TPOCTPAHCTBEHHBIX H30MEPOB.
Kapboxpowmsl, kapOopaku, yriaepogHble MOJIEKYJISIPHbIE CHTA, AKTUBHBIC YIIIH.

20. HanopasmepHble YriiepoAHble MaTepHasbl. (PyJuIepeHbl, yIiIepogHble HAHOTPYOKH,
yriaepogHble BOJIOKHA, rpadeH. MX uCHoiap3oBaHHE B COBPEMEHHBIX COPOLMOHHBIX U
HAHOTEXHOJIOTUSX.

21. Mounnsie ancopOenTsl. Kpucrammndeckne HemopucTbie HOHHBIE ancopOeHTol. Cynbdar
Oapust 1 Cynb(pHI IEPEXOIHBIX METAILIOB.

22. ApcopOumst Ha HWOHHBIX ajACOpPOEHTaX MOJIEKYJl OpPTaHMYECKUX COENWHEHHH
Pa3INYHOrO 3JIEKTPOHHOIO U IPOCTPAHCTBEHHOI'O CTPOEHUS.

23. lleonutbl U okcuabl. TOHKOMOPUCTBIE MOHHBIE -HEONMHTBI. OCOOEHHOCTH TOPHUCTOMN
CTPYKTYPBI LIEOJIUTOB, UX MOJIEKYJIIPHO-CUTOBBIE ~ CBOMCTBA.

24. BnusiHue MOJIIPHOCTH MOJIEKyJT — aacopbaToB  Ha  uX  aacopOmur  Ha
1eosuTax. AICOpPOSHThI-OKCHIBI.

25. Kpemuesemuble ancopOeHTBHI (CHIIUKAJIUT, adpOCHIL, CHJIOXPOMBI, CHJIMKAreH,
MOPUCTBIE CTEKJIa) U WX afAcOpPOLMOHHBIC CBOWMCTBA. I'ugpokcunupoBanue "
OErUAPOKCUITUPOBAHUE MOBEPXHOCTHU KPEMHE3eMOB. XHMHUYECKOE

MOAU(PHUIUPOBAHUE MOBEPXHOCTH KPEMHE3EMHBIX a7ICOPOEHTOB.

26. Oxcup amoOMUHHS, €ro ancopOuuoHHbIe cBoiicTBa. OpraHUYecKHe MOPHUCTHIC
ancopbentel. IlonydyeHne HEMONAPHBIX U MOJISIPHBIX OpPraHUYECKUX MOPHUCTBIX
ancopbenTtos. PerynnpoBanue nopuctoit crpyktypel. Hanoctpykrypa mop.

27. AncopOGeHTbI C ONHOPOOHOH M HEONHOPOJHOW TOBEPXHOCTHIO.  THIIBI
MOBEPXHOCTHBIX ~ HEOAHOPONHOCTEH W BJIMSHUE HEOJHOPOIHOCTEH Ha afcopOIuro.

28. Jlokanu3oBaHHAsA aACcOpPOLMs ra30B M MapoB HA OJHOPOAHOHN MOBEPXHOCTH. Teopuu
I'enpu, Jlenrmropa u bpynayspa-Ommera-Temnnepa.

29. MOHOMOJIEKYJIApHAas U MOJIUMOJIEKYJISIPHAS aacopOus. Knaccudukarust
U30TEPM MOJUMOJIEKYJIAPHON ancopOuuu.



30. BriusiHue Me:XMOJNIEKYIISIPHBIX B3auMoaelcTeuil "ancopbar-ancopOent” u "ancopOar-
ancopOat" Ha (opMmy JTOKATM30BAHHOW anCcoOpPOLHH.

31. Henokanu3oBaHHas ancopOIMss Ha  ONHOPOAHOW  TMOBEPXHOCTH.  YPaBHEHHUE
COCTOSIHUSI MOHOCJIOSI, CBsI3b C YPaBHEHHEM HM30TEPMbI aacopOuu. YpaBHeHHe XHUia.

32. JIsymepHble (ha30BbIe MEPEXOAbl B aICOPOLIUMOHHOM CIIOE.

33. Ancopbuuss  mapoB B mopax. Mesonopel.  KamusnsipHas KOHAEHCAIUSL.
TepMonuHamMuyeckue W KUHETUYECKHE  IPUYMHBL,  NPUBOAALIME K  KaNWUISIPHO-
KOH/ICHCALIHOHHOMY THCTEPE3HCY.

34. DxcrnepuMEHTallbHOE  OMNpeAeNieHue  paclpefeNeHus Iop IO pa3Mepam.
Ancopbumst B mukponopax. Teopust Ilonssau. Teopust 00beMHOrO — 3alONHEHHsT  MHKPOIIOP,

aBHeHne JlyOmHnHa-Panymkesuya. Ypasuenue benexepa-®Ppennanuxa Kak
NPeAeNbHBIN CIy4ail Al ITHPOKOMOPUCTHIX aACOPOSHTOB.

35. Tepmoaunamuveckoe 51 CTaTUCTUYECKOE OMHCaHHUE aJACOPOLIMOHHOM
CUCTEMBL

36. Merox I'uGbca: n3bbITouHast ruOOCOBCKAs ancopOuwus, eé busnueckuit
CMBICIL.

37. TepMonMHAMHYECKHE  XaPAKTEPUCTUKU aACOpPOIHH, uX (PU3HYECKUIA CMBICT,

3aBUCHMOCTb OT CTENEHH 3aIOJIHEHUS MOBEPXHOCTH.

38. IlpenensHo manmoe ("HysneBoe") — 3amoOJHEHWE MOBEPXHOCTH, KOHCTaHTa [ eHpu
ancopOLIMOHHOTO PAaBHOBECHSI.

39. T'azoxpomarorpadudeckuii MeTon U3y4eHHUsT  TEPMOJUHAMHUKU ancopOLuu B
oOmacti "HyneBOro" 3amoJHEHHWs TOBEPXHOCTH. MONEKYIAPHO-CTATUCTHYECKAS —TEOpHs
ancopOunn. CTaTUCTUKO-TEPMOIMHAMUYECKOE OTHCaHNe ancopOumm. Ananus
ancopOLIMOHHOTO PAaBHOBECHUS C HCIOJNB30BAaHMEM OOJBIIOrO KAHOHHYECKOTO  aHCamOJIsL.

40. BupnanbHoe BbIpakeHue it THOOCOBCKON — amcopOiwn.  CBsi3b  KOHCTaHTBI
I'eHpu C MOTEHUIMANBPHOH SHEPrHel MOJEKynbl aacopbaTta B CHIIOBOM Moje — ancopOeHTa.

41. MonekynspHO-CTaTUCTHYECKAasT ~ TEeOpUs amcopOoIruu Ha ancopbeHTax c

OHOPOAHOMN TJIOCKOW MOBEPXHOCTHIO. I'TC KaK  MOJENbHBbIA  aacopOeHT  ms
MOJIEKYJIIPHO-CTATUCTUYECKUX PACUETOB.
42, OObuue NPUHLUNBLL  [IOCTPOECHUS MOTEHLUAJIbHON byHKIUI

MEXMOJIEKYJIIPHOTO B3auMoeiicTBus "ancopOar-aacopOeHt”.
43,  CymHocte Meroma  xpomarorpaduu.  Xpomarorpamma.  MonekynspHas
xpomarorpadus. MonoobmeHHas xpomarorpadust

Kpumepuu OUCHKU omeemd Hd 3aueme

Ouenka Kputepuu orBera

3aureHo I'myOokoe m xopoiee 3HaHHE W MOHUMAaHHUE MPEAMETa, B TOM UHUCIE
TEPMUHOJIOTUH u OCHOBHBIX MIOHSITHIA; TEOPETHYECKUX
3aKOHOMEPHOCTEH; (akTUIeCKHX JAHHBIX; OOCTOSITENTbHBIH,

JIOTHYECKHUI U TPAMOTHBINM OTBET BO BPEMsl CAAYM 3a4€Ta; YACJIbHbBIN BeC
omHOOK MPU KOHTPOJILHOM TECTUPOBaHUH — He Oonee 50%.

He3aurteno Cnaboe 3HaHUE OCHOBHOW TEPMHHOJIOTHH, TEOPETHUECKIX
3aKOHOMEPHOCTEH, (DaKTUYEeCKUX TaHHBIX, OITUOOYHBINA OTBET HA
3a4eTe; yAeIbHBIN BEC OIUOOK MPYU KOHTPOJIbHOM TECTHPOBAHUH —
6onee 50%.




9. YYUEBHO-METOJNYECKOE U TH®OPMAIINOHHOE OBECIIEYUEHUE
JUCIIUIIINHBI
9.1.YueOHas quTepaTypa

a) OCHOBHAS:

. X¥iMHsl TIPUBHUTBHIX TOBEPXHOCTHBIX coenuHenndt / Ilox pen. Jlucmukmua I'B. M.:

OU3BMAT JIUT, 2003, 590 c.
DKCIepUMEHTANIbHbIE METObI B aCOPOLIMU U MOJIeKyIsipHOH xpomarorpadun/ Ilox pen.
10.C. Hukuruna u P.C. Ilerposoii. M.: U3a-so MI'Y, 1990. 318 c.

. Epemun B.B., Kapros CHU., Ycnenckas M. A., Ky3zemenko H.E., Jlynuun B.B. OcHOBBI

¢dusnueckoii xumuu. Teopus u 3amaun. M.: MI'Y, 2005, 480 c.
Kucenes A.B. MexMoJjieKyJsipHbIe B3aUMOIEHCTBUS B ancopoumu u xpomaTtorpaduu. M. :
Beicimas mkona, 1986. 360 c.

. SAroposckuii B.JI. Cratuctudeckas tepMoguHaMuka B ¢pusndeckoit xumun. M.: BUHOM,

2005, 495 c.

0) AOMOTHUTEJIbHAS:

7.

8.

1. Kypc ¢usngeckoit xumun /Ilox pen. I'epacumosafd. M., M.: Xumusa, 1969 (T.1),
592 ¢; 1973 (T.2), 624 c.
Apryne HH., Kucenes A.B., Ilomkyc J{II. ApcopOums ra3oB W TMapoB Ha
OAHOPOMHBIX MOBepxHOCTAX. M.: Xumusi, 1975. 384 c¢.
AnamcoH A. ®usnyeckas Xumus mosepxHoctu. M.: Mup, 1979, 564 c.
ne byp . Jlunamuyeckuii xapakrep anacopbumu. Mocksa: M3A-BO WHOCTpaHHOM
autepatypsl, 1962. 290 c.
I'par C, CunrK. Ancop6uus. Y nenpHast mosepxHocTh. Ilopucrocts. M.: Mup, 1984, 254 ¢.

. Kucenes A.B. ®usuueckas xumusi. Cospemennble mnpobmembr / Ilog pen. SAM.

Konoteipkuna. M.: Xumus, 1982. C. 180-213.
HonronocoB A.M. Mopnenb 3J€KTPOHHOTO rasa M TeopHusi OOOOLIEHHBIX 3apsaoB IS
OMUCAHUST MEKATOMHBIX CHT U ancopbuuu. M.: YPPC, 2009, 176 c.

Kucenes AB., Aumu AWM. AncopbumoHHas ra3oBas W SKUAKOCTHAsE XpomaTtorpadus.
M.: Xumus, 1979. 288 c.

9. Jlomatkun A. A. Teoperudeckue OCHOBBI (pusmueckor ancopbimu. M.:M3n-so MI'Y,

1982. 344 c.

10. Porunckuii C.3., AAnoBckmit M.W., bepman A.J]. OcHOBBI IpuMeHEeHHs XpoMaTorpapuu B

karamusze. M.. Hayka, 1972. 376 c.

11. Tosbun FO.K. Teopust GpU3NKO-XUMUYIECKHX MTPOLIECCOB HA MPAHUIIE ra3-TBEPA0E Teyo. M. :

12.

Hayka, 1990, 345 c.

9.2. UnTepHeT-pecypchl:

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 snextponnas 6ubmuoreka

http://elibrary.ru/default.asp Poccuiickast HanmoHanmpHast OuOaroTeKa

http://primo.nlr.ru  http://nbmgu.rudnextponnass  Oubnuoreka  Poccuiickoi
roCyJIapCTBEeHHON OMOMMOTEKH

9.3. IIporpammHoe obecrieueHue


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%253A%252F%252Ffizrast.ru%252Fsitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru
http://elibrary.ru/default.asp
http://primo.nlr.ru
http://nbmgu.ru%25d0%25ad%25d0%25bb%25d0%25b5%25d0%25ba%25d1%2582%25d1%2580%25d0%25be%25d0%25bd%25d0%25bd%25d0%25b0%25d1%258f

YHuBepcuTeT o06ecrneyeH He0OXOAMMbIM  KOMIMMEKTOM JINLEH3NOHHOTO 1K CBOGOAHO
pacnpocTpaHsemMoro NporpaMMHOro 06ecneyeHuns, B TOM YMC/ie OTEUECTBEHHOIO NPOV3BOACTBA.

Kaxxablii 06y4atoLmniics B TeUeHMe BCEro rnepuoga obyyeHns obecneyveH MHAMBUAYASTbHBIM
HeorpaHWYeHHbIM  AOCTYNOM K 3MEKTPOHHOM  MH(OPMaLMOHHO-00pa3oBaTeNbHOM  cpefe
yHMBEpCUTETa M3 /IO60M TOYKWM, B KOTOPOM WMeeTCs [OCTyn K  MH(opMaLMOHHO-
TENEKOMMYHWKALMOHHON CeTU «HTEpHET» KakK Ha TEPPUTOPUM YHUBEPCUTETA, TaK W BHE €e.

YHuBEpCUTET 0b6ecneyveH CreayroWMM  KOMMIEKTOM  JIMLEH3VOHHOIO  MPOrpaMMHOro

obecneyeHus.
1. JILeH3MOHHOE nporpaMMHoe obecreyeHune, UCnoblyemoe B VHITY

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.MporpammHsbIin Komnnekc MMWC “BusyansHas Ctyams TecTupoBaHus”

1.4. AHTMBMpPYCHOE MO Eset Nod32

1.5.CnpaBoyHo-npasoBasd cuctema “KoHCynbTaHT”

1.6.CnpaBoyHo-npasoBad cucrtema “I"apaHT”

Hapsgy ¢ TpaAuLMOHHLIMA U3AaHUSMM MarucTpaHTbl U COTPYAHWKN MMET BO3MOXHOCTb
M0/b30BaTbCS 3M1EKTPOHHBIMM MOSIHOTEKCTOBLIMM 6a3aMU [aHHbIX:

Tabnmya 9.1.
HasBaHue pecypca Ccblinka/goctyn

AneKTpoHHas 6ubnnoTeKa OHMalH «EAMHOE OKHO K http://window.edu.ru
06pasoBare/ibHbIM pecypcam»

«Ob6pasoBaTe/bHbIin pecypc Poccum» http://school-collection.edu.ru

defiepa/ibHbIA 06pa30BaTe/IbHbIN MOPTaN: YUpeXxaeHus, http://www.edu.ru -
nporpamMmbl, ctaHaapTsl, BY3bl, TecTol EI3, TMA

depaepanbHbli LieHTP NH(OopPMaLMOHHO- http://fcior.edu.ru -

obpasoBaTesibHbIX pecypcos (PLIOP)
OBC "KOHCY/NbTAHT CTYAEHTA". 3nekTpoHHas http://polpred.com/news
O6161MOTEKA TEXHMYECKOMO BY3a

N3pgatenscTtBO  «JlaHb».  DNEeKTPOHHO-6MBIMOTEYHas http://www.studentlibrary.ru -
cucTema
Pycckasa BupTyanbHas bmbnmnoteka http://rvb.ru -
N3gatenbctBO  «JlaHb».  DNEKTPOHHO-6MBIMOTEYHas http://eJanbook.com -
cucTema
EXXeHefleNlbHUK Haykun K ob6pasoBaHus HOra Poccum http://old.rsue.ru/Academy/Arc
«AKafemmna» hives/Index.htm
HayuHas anekTpoHHas 6ubnunoteka «e-Library» http://elibrary.ru/defaultx.asp -
ANeKTPOHHO-6MbMoTeYHas cuctema IPRbooks http://www.iprbookshop.ru -
ANeKTPOHHO-CNpaBoYHas cucTema LOKYMEHTOB B ciepe http://www.informio.ru
06pa3oBaHUs «HHOPMMO»
WHpopmaLmoHHo-npasosas  cuctemMa «KOHCY/bTaHT- CeTteBad Bepcus, LOCTYMHa CoO
M0C» BCEX KOMMbIOTEPOB B
KopnopaTusHon cetn VIHITY
MHhopmaLuoHHo-npaBoBas cucTema «I apaHT» CeTteBad Bepcus, LOCTYMHa CoO
BCEX KOMMbIOTEPOB B

KopnopaTusHon cetn VHITY
ANeKTPOHHO-6MBMOTEYHas cucTema «HOpanT» https://www.biblio-online.ru
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI

- JIEKIIMOHHBIE ayJUTOPHH;
- ayAMTOPUH U1 CEMUHAPCKUX 3aHATHH;

- TPOEKIIMOHHOE 000PYIOBaHHE U KOMITBIOTED;
- HMHTEPAKTUBHBIE IOCKH;

11L.METOANYECKHUE YKA3AHUSA JJIAA OBYYAIOIIIUXCA
1O OCBOEHUMIO JUCIIMITJIMHBbI

Teopernueckuit marepuan aucuuIUInHbl «CoBpeMeHHbIE MpoOIeMbl (HU3HUECKON
XAMUW» HW3Y4aeTcsi B TEUCHHE cemecTpa B COOTBETCTBHHM C Y4YEOHBIM IIJITAHOM.
CamocTosaTenbHass BHeayJUTOpHas paboTa MarucTpoB oOecredeHa IEKTPOHHBIMU Y4eOHO-
MEeTOJUYECKUMHU pecypcamu (cuctreMa Moodle), BO3MOXHOCTBIO OOLIEHUS MarucTpaHTa c
MIPENOAABATENEM ITOCPEACTBOM IEKTPOHHOM MOYTHI, JOCTYNIOM B Internet.

OcCHOBY TeOpeTHYeCKOl MOATrOTOBKM N0 jaucuuiuinHe «CoBpeMEHHbIE MPOOIeMbl
(bu3NuecKoi XUMHUU» COCTABISIIOT JIEKLIHUH, KOTOpbIE MPEJICTABISIIOTCS CHUCTEMaTHYEeCKH B
COUETAaHUU C CEMHHAPCKUMHU U MPAKTUUYECKUMU 3aHATUSAMHU. OCHOBHBIE YYEHHUS U BIIAJICHUS
0TpabaThIBAIOTCS M 3aKPEIUISIIOTCS Ha CEMMHAPCKUX U JaOOPATOPHBIX 3aHATUAX. AYIUTOpPHBIE
3aHATUS (JIEKIIUHM, CEMUHApbl M JabOpaTOpHbIe 3aHATHS) OOBEIUHEHBI C CaMOCTOSTENbHOMN
BHEAYJUTOPHON PabOTOW MarucTpoB HaJ PEKOMEHIYEeMOW JTUTEpaTypOu, a TakKe 3aJlaHUSIMH,
KOTOpbI€ BHIIAET MpenogaBaTelb U MNPy MOrOTOBKE K 1a00PAaTOPHBIM 3aHSITHSIM.

[Ipn w3ydeHMM AMCHMIUIMHBI MAaruCTPaHTaMHM MOTYT HCIOJb30BaThCs CIEIYIOLIUE
MH(OPMAaLMOHHBIE TEXHOJIOTUH U HMHHOBAIIMOHHbBIE METOIbI:

- DJIGKTPOHHBIM BapUaHT y4eOHO-METOJAMYECKOTO KOMILIeKca (C HMCHOJIb30BAaHUEM
cucteMbl Moodle);

- peCypChI AMEKTPOHHOU OMOIMOTEYHOM CUCTEMBI;
- pecypcbl UHTEpHET;
- MyJbTUMEIMIHAS TEXHUKA.

[IpenonaBaTenb, YNTAOIMNUNA JUCHUIUIMHY, BEJET YUET MOCEIAEMOCTH U OCYLIECTBIISET
KOHTPOJIb 32 BBIMOJIHEHUEM CaMOCTOSITENbHON padoThl. Tekymiuii KOHTPOJb 3aKI0YyaeTcs B
MOHHUTOPHHIE BBINMOJIHEHUS y4eOHOW HpOrpaMMbl JUCHHIUIMHBI Ha AyAUTOPHBIX 3aHATHIX U
OIICHKE pabOThl Ha CEMUHAPCKUX U MPAKTUYECKUX 3aHSITHSIX.



Pabouas mnporpamma puctumianHbl «CoBpeMEHHBbIE MPOOJIeMbl (U3NYECKOH XUMHUI
cocraBieHa B cooTBeTcTBUU ¢ Tpeboanumsimu P@I'OC BO mno HampaBieHHIO TMOATOTOBKH
04.04.01. Xumus, yTBepKJICHHOTO MpHKa3oM MuHHUCTEpCcTBa 00pazoBaHus U Hayku Poccuiickoit
Oenepannn oT «13» _wtons 2017r. No 655 .

[Iporpammy cocraBuina:

IL.X.H., npodeccop Kadeapsl XUMUU 3.X. Cyarelrosa
(momxuoctp, @.1.0.)

[Iporpamma ogo0peHa Ha 3acenaHuy Kadeapbl XUMUU
ITporokon Ne 9 ot «20» urons 2022 rona

[Iporpamma ono6peHa YueOHO-METOIMUECKHMM COBETOM XUMUKO-OMOIOTMUECKOT0_ haKyabTeTa
ITporokost Ne 10 ot «21» mronst 2022 rona

[Tporpamma paccMOTpeHa Ha 3aceJaHud Y 4eOHO-METONIECKOTO COBETa YHUBEPCUTETA
ITporokost Nel0 ot «29 » nrons 2022r.
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