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1. HEJIX OCBOEHUA JUCHUITINHBI

HeJ'IL JUCHUITIIMHBI COCTOUT B (I)OpMI/IpOBaHI/II/I Y CTYACHTOB LEJIIOCTHOI'O MPEACTABICHUS O IPUPOJC XUMHUYECKOU CBA3H, O
3aKOHOMCPHOCTAX U3MCHCHUS CBOICTB BCIICCTB B 3aBUCUMOCTHU OT CTPOCHUA o6pa3y}0nmx UX MHUKPOYaCTULl 1 BHCITHUX yc.l'[OBPIfI, )
BJIMAHUUA BHUJla CBA3W HA KOHKPCTHBIC (I)I/I3I/IKO-XI/IMI/I"IGCKI/IC CBOMCTBa BCIICCTB.

PeSyJ'II)TaTLI U3Y4YCHHS NUCHUIUIMHBI HAIIPABJICHbI HA JOCTHXXCHUE UHANKATOpa OIIK-4-3. Umeetr HpaKTI/I‘IeCKI/Iﬁ OIIBIT PCUICHU
(1)I/ISI/I‘{€CKI/IX 1 MAaTeMaTUYCCKUX 3a/1a4 NPUMCEHUTCIbHO K pa3jIM4HbIM o0yacTsaM HpO(l)eCCPIOHaJ'ILHOfI JACATCIIbHOCTH.

I[J'I?I JOCTHXXCHHS IOCTaBJICHHBIX Leyen Tp€6y€TC$I peuieHue CICAYONUX 3a1a9:

- 00Y4UTb CTYJEHTOB TEOPETUUECKUM OCHOBAaM 3HAHUI O COCTaBE, CTPOEHUU, O CBOMCTBAX XUMUUECKUX COEAUHEHUH
HEOPraHUYECKOU NPUPOBL;

- OBHAKOMUTb C (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IMI/I SABJICHUSIMU, KOTOPBIC COIIPOBOKAAIOT IMPEBPAILICHN OAHUX BEIICCTB B APYIUC IIpU
MNPOTCKaHUU XUMHUYCCKUX peaKHHﬁ, BKJIO4as BJIIMSAHHWEC BHCHIHUX MEXAaHUYCCKHUX BOSI[efICTBPIfI Ha MaTepHUabl;

- IaTh 3HAHMSI O COBPEMEHHBIX METOJaX OMHUCAHUS XUMUIECKOH CBs3H, ucnonb3yss MMO, MBC, meron oTTankuBaHMs BaICHTHBIX
3JIEKTPOHHBIX Map U JIp CIIOCOOHI.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Huxn (pa3nen) OITOIT: b1.0.1.11

2.1 TpeGoBaHus K IpeIBAPUTEILHOI NOAr0TOBKE 00y4al0LIerocs:

Opranudeckasi XUMUS

Maremaruka

Kpucramoxumus

OO011ast ¥ HeOPTaHNIECKAsT XUMUS

2.2 IucuMIJIMHBI M IPAKTUKH, )11 KOTOPBIX 0CBOEHHE JAHHOH AUCHUIUIHHBI (MO1YJI51) HE00X0AMMO KaK NpeAlIecTBYolIee:

Kpr ((CTpOCHI/Ie BCHICCTBA» OKOHYATCIIbHO CUCTEMATHU3UPYCT U 3aKPCIIACT HaubOoJee 06HII/I€ MIpeacTaBjIC€HUs O CTPOCHUN
XUMHUYCCKHUX CO€,HPIH€PII>‘I.

Oco0GeHHOCTH CTPOCHHUS BellecTBa (Hay4HbI ceMUHap)

[ToaroToBka K MpoLeAype 3alUThl ¥ 3alIUTa BBIMTYCKHON KBAJTU(UKAIIMOHHOW PabOThI

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIIUILIMHbBI
(MOJLYJIsT)

OIIK-4: Cnioco6eH nJaHMPOBATH PadoThl XHMHYECKOH HANPABJEHHOCTH, 00padaThIBATh 1 MHTEPNPETUPOBATH MOJy4YeHHbIe
pe3yJIbTaThl ¢ HCNOJIL30BAHNEM TEOPEeTHYECKHX 3HAHUIT M MPAKTHYECKUX HABBIKOB PellIeHUs] MAaTeMATHYeCKHUX U
du3nyeckux 3anau

3HaTh:

OCHOBHBIE MOJICITH CTPOCHHA XUMHUICCKUX COCAMHEHUHN 1 3aKOHOMEPHOCTH BJIMAHUA CPOCHHUS BCUIECCTBA HA €T0 CBOMCTBA.

YMmeTh:

MIPUMEHATH OCHOBHBIC 3aKOHBI U YPABHCHUS, ONIMCBIBAIOIINEC B3aNMOCBA3b MUKPO- 1 MAKPOCKOITUICCKUX XapaKTECPUCTHUK BEIICCTBA.

Baagers:

HaBbIKAMHU MHTEPNPETALNN ITOJTYUYCHHBIX PE3YJIBTATOB HA OCHOBE 30KOHOB BIIMAHUACTPOCHU BEIICCTBA HA €TO CBOKCTBa

B pe3yjabTaTe OCBOCHUSA TUCHHUIIIMHBI oﬁyllaloumﬁc;l HOJIKEH

3.1|3naTnb:

3.1.1{TeopeTnueckre OCHOBHI (PU3NIECKHUX MPOLECCOB ABWKEHHS YaCTUL B MOJICKYJIE U 3aKOHOMEPHOCTH MX
OIKCBIBAIOIIILE;

3.1.2|ocHOBHbIE (PU3NYECKHE 3aKOHOMEPHOCTH 3aBUCUMOCTH CBOWCTB BEIIECTBA OT CTPYKTYPHBIX 0COOCHHOCTEH U
0COOCHHOCTEH CTPOEHHS M UX MPOSBICHNE MIPU BHEIITHEM BO3ICHCTBHHY,

© ®I'BOY BO «Uenl'V»
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cTp. 4

3.2|YmeTn:

3.2.1

BEILIECTB;

MNPUMCHATH 3HAHUS IS BI)I60pa METOJAa U3Y4YCHU CTPOCHUS MOJICKYJI 1 KOHACHCUPOBAHHOI'O BCIIIECTBA,
HHTEPHPETUPOBATL PE3YIbTAThL (1)I/ISI/I‘{€CKI/IX I/I3M€p€HI/II71 1 INPOSBJIICHUEC XUMHUYICCKUX CBOMCTB K CTPOCHHIO MOJICKYJI

322

BCHICCTB

COIIOCTAaBJIATh JaHHBIC (I)I/ISI/I‘ICCKI/IX H3Mep€HHI71 CO CBOMCTBaMHU U CprKTypOﬁ OpPraHNu4eCKUX U HCOPIraHNYICCKUX

33

Baagern:

3.3.1

Hagbikamu pacue€Ta HEKOTOPBIX NMMapaMETPOB MOJICKYJI U3 UX CICKTPOB;

3.3.2|cocraBieHus Mojenel MOIEKyI;

333

HUHTEPHPETAaIUN COCKTPOCKONMNYCCKUX I/ICCJ'IC,HOBaHI/Iﬁ B CTPYKTYPHBIC 2JIECMCHTBI MOJICKYIIL.

4. OFbEM JUCIUILIMHBI (MOIYJIST)

O6wasn TpyLoeMKOCTb

33ET

Yacos 1o yueOHOMY IUIaHY :

ayJUTOPHBIE 3aHATHUS
camMocCTOsITeNIbHAs: paboTa
4acoB Ha KOHTPOJIb

KOHTaKTHas pabora: 37,5

108
B TOM YHUCIIE

34
16,5

9K3aMeHBI 8

54

BI/IZ[I)I KOHTpPOJIA B CEMECTpax:

HKP: 0
5. CTPYKTYPA U COAEP)KAHUE JUCLHHUIIJINHBI (MOAY JIS)
Kon HanmeHoBaHue pa3e10B U TeM /BU] 3aHATUS/ Cemectp | Yacos JIntepaTtypa
3aHATUS [ Kypc
Pazgen 1. Beenenue
1.1 Baenenue /JIex/ 8 1 JI1.1 J11.2J12.1 J12.2
J2.3
013233 54 25
Pazgen 2. Mexanuyeckas MojieJib MOJIEKYJIbI
2.1 Mexanuueckast MoJelIb MOJIeKyIbl /JIex/ 8 2 JI1.1J11.2J12.1 J12.2
J2.3
013233 B4 25
Pazgen 3. XuMnueckuii aceKkT K1accH4ecKoil TeOPHU CTPOECHHST MOJIEKYJI
3.1 XUMHYECKHH aCTIeKT KJIACCHYECKON TEOPUH CTPOCHUs MoJieKy. /JIek/ 8 1 JIT.1 J11.2J12.1 J12.2
J2.3
013233 B4 55
3.2 XUMHYECKHI acTIeKT KJIACCHYECKON TEOpUH cTpoeHust Mmoiekyan /Cp/ 8 0,1 JIT.1J12.1 J12.2 J12.3
013233 B4 55
Paznen 4. DiekTpuyecKkue cBOCTBA MOJIEKY.JI
4.1 DIeKTpUUECKUE CBOMCTBA MOJIeKy /JIek/ 8 1 JI.1J11.2J12.1 J12.2
J2.3
013233 B4 25
4.2 DnekTpuueckue cBorcTBa Mosekyn /Cp/ 8 0,1 JI.1J12.1 J12.2 J12.3
013233 B4 25
43 DnekTpuueckue cBorcTBa Monekyn /KoHTAT/ 8 0,1
Pa3pnen 5. MaruuTHble cBoiicTBa MOJIEKYJT
5.1 MarnuTtHbIe cBoiicTBa Mosieky: /Jlex/ 8 1 JI.1J11.2J12.1 J12.2

J2.3
01 30233 B4 35
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52 MarnuTHble cBoHcTBa MoJekya /Cp/ 8 0,1 |JI1.1JI2.1J12.2J12.3
013233 54 35
53 MarnutHsble cBoicTBa MoJekya /KoHTAT/ 8 0,1
Pa3gen 6. KBanTOBOXHMHYeECKOE ONMCAHUE MOJIEKY.I.
6.1 KBaHTOBOXHMUYECKOE OIMCAHUE MOJIEKYIL. /JIex/ 8 9 JI1.1 J11.2)12.1 J12.2
J2.3
013233 54 35
6.2 Oco0eHHOCTH KBaHTOBOMEXaHUYECKOTO onMcaHust Mukpomupa /Cp/ 8 0,1 |JI1.1JI2.1J12.2J12.3
013233 54 35
6.3 Oco0eHHOCTH KBaHTOBOMEXaHUYECKOT0 onucanus Mukpomupa /KoHTAT/ 8 2,1
Paspen 7. IlpocTpaHcTBeHHOE pacnipefeieHHe 3J1eKTPOHHOH IVIOTHOCTH
7.1 [IpocTpancTBeHHOE pacnpeaeIeHue MEeKTPOHHOI ioTHOCTH /JIek/ 8 3 JI1.1J11.2J12.1 J12.2
J2.3
013233 54 35
7.2 ITpocTpaHcTBEHHOE pacnpeeacHUe 3AeKTPOHHOM m1oTHOCTH /Cp/ 8 0,1 [JI1.1J12.1J12.2 J12.3
013233 B4 55
7.3 [IpocTpaHcTBEeHHOE pacipeieeHUe MEKTPOHHOM ioTHOCTH /KOHTAT/ 8 0,1
Paznen 8. Mexxmosieky asipHble B3aUMo/ieiicTBUSA
8.1 MexMoneKynspHble B3aumonercTsus /JIex/ 8 4 JI1.1J11.2J12.1 J12.2
J2.3
013233 24 35
8.2 MexmonekyispHble B3aumoeictaus /Cp/ 8 0,1 |JI1.1JI2.1J12.2 J12.3
0103233 54 55
8.3 MesxmonekynsipHbie B3aumoeiicteus /KontAt/ 8 0,1
Paznen 9. Oco0eHHOCTH CTpPOeHMs KOHAEHCHPOBAHHBIX (a3
9.1 OCcoOCHHOCTH CTPOCHHUSI KOHJICHCUPOBAaHHBIX (a3 /JIex/ 8 4 JI.1J11.2J12.1 J12.2
J2.3
013233 B4 25
9.2 Oco0eHHOCTH CTPOEHUS KOHJEHCUPOBaHHbIX (a3 /Cp/ 8 5,1 [JI1.1JI1.2J12.1 JI2.2
J2.3
013233 54 35
9.3 OcoOEHHOCTH CTPOCHHUSI KOHACHCHPOBaHHBIX (a3 /KoHTAT/ 8 0,1
Pazgen 10. Kpucrajuimyeckoe cocTosinie BelecTBa
10.1  |Kpucrammyeckoe cocrosiHue Bemectsa /JIex/ 8 4 JI.1J11.2J12.1 J12.2
J2.3
313233 B4 55
10.2  |Kpucrammyeckoe cocrosiHue Bemectsa /Cp/ 8 54 |JI1.1J11.2J12.1 J12.2
J2.3
013233 54 35
10.3  |Kpucramnmyeckoe cocrosiHue BemiectBa /KoHTAT/ 8 0,1
Pazpnen 11. Onpenesnenue paBHOBECHBIX PACCTOSIHUI B MOJIEKYJIaX U
KpHCTALIaX
11.1  |OnpeneneHue paBHOBECHBIX PACCTOSIHUIT B MOJICKYJIax U Kpuctayiax /Jlex/ 8 4 JIT.1JI1.2J12.1 J12.2
J2.3
013233 54 35
11.2  |OnpeneneHnue paBHOBECHBIX PACCTOSIHUM B MOJIeKynax u kpuctaiiax /Cp/ 8 54 |JI1.1J11.2J12.1 J12.2

J2.3
01 30233 B4 35
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11.3  |OnpeneneHue paBHOBECHBIE PACCTOSIHUM B MOJIEKYJIaX U KpUCTaJLIaxX 8 0,8
/KontAt/
Paznen 12. Jk3amen
12.1  |Dx3ameH /Ok3amen/ 8 54 J1.1

6. ®POH/I OIEHOYHBIX CPEJICTB

6.1. IlepeueHb BHI0OB OLICHOYHBIX CPEJICTB

ITpumepHBbIe BOIPOCHI K KOHTPOJIbHOMI paboTe
ITpumepHble TEMBI JOKIAN0B
Bomnpocs! k 3k3aMeHy

6.2. TunoBbie KOHTPOJIbHBbIC 3a1aHUS U MHBIC MaTePHUAJIbI IJIH TeKleleﬁ aTreCTaluu

ITpumepsl KOHTPOJIBHBIX PabOT:

KonrpomnbHas pabora Nel

1 VYxaxure kakue mosiekysnsl HE moryT obnasaTh JUIMOIBHBIM MOMEHTOM
1) 1,3-rekcaxnopnpomnan 2) xysoposogopon 3) 2,2-guxnopnponan  4) 1,1-guxiopatan 5) 6enzoun 6) nuc-1,2-1HHUTPOITUIIEH
2 VY kaxoro u3 npusezieHHbIX ra3oB ( NH3, PH3, AsH3) naubounbias

a) IUBIIEKTPUYECKas IPOHUIIAEMOCTh

6) noxasareib PEJIOMICHUS

3 PaccuuTaiiTe BpalaTelbHy0 COCTaBILIONIYI0 KUHETUUECKOM SHEpruM  aueTwuieHa. JJaHo: Macca aToMa yriepoJja paBHa m,
quinHa cBsi3u C-C paBHa 11, paccrosHue Mexay aroMamu Bogopoza - H-H pasna 12. B otBere u3o6pasute BblOpanHyto Bamu
CHCTEMY KOOpAUHAT.

4 Omnpenenure KOOPJUHATEL aTOMOB MOJIEKYJIbl CEPOBOIOPOAA B CUCTEME KOOPJIUHAT, CBSI3aHHOM ¢ LIeHTpoM Macc. B oTBete
n3o0pasure BeIOpaHHyI0 Bamu cuctemy koopanHaT. CKOJIBKO HE3aBHCHMBIX KOOPAWHAT HY)KHO IS OITHCAHHS KOJeOaTeTbHBIX
JBIKEHUH 3TOH MOJEKYITBI, IPEIIOKUTE HAOOp TaKMX KOOPIHHAT. YTOI CBSI3H B MOJICKYIIE CEPOBOIOPOJIA CUUTATh MPSMBIM.

5 V¥ kakoro u3 npusefeHHbIX razos ( NH3, PH3, AsH3) naumeHbIas MarHUTHas IPOHULIAEMOCTb.

6 HaiinuTte aToMbl OJUHAKOBBIX BUJIOB B MOJIEKYJIaX [IPOINEHA U IPOIAHa.

7 Kakue u3 cBOMCTB MOJIEKYII aAIUTUBHBI (MOI'YT OBITh BBIPAXKEHBI Uepe3 IapLUaIbHbIC CBOHCTBA)

a) SHEPrUs MOJIEKYJIbl, ) MOMEHT UHEPIUU B) CUMMETPHUSL, T) JUIIOIbHBIA MOMEHT, 1) Macca €) IUaMarHUTHas BOCIPUUMUYUBOCTb.
8 OHTtanbnus obpasoBanus  qunonaudochopHoit kucnotTsl (0) paBHa H2, a sHTansmus o6paszoBaHus TpunonupochopHoi

kucnoThl (B) paHa H3. Beipasure snTanbsnuo o0pazoBanus oprodocdopHoii kucnors (a) - H1 uepez H2 u H3. Ykaxute ncrouHuku
BO3MOJKHBIX MMOTPEITHOCTEH.

KounrposnbHas pabora Ne2

1 Hcnonb3yst KOPPENSIHMOHHYIO JUarpaMMy (CM. Ha 000poTe) mocTpouts auarpammy MO mosekyisl ¢propa. Uto o3HavaeT
CHMBOJI CUTMa*u C TOUKH 3peHHs] CHMMETpUn?
2 Jlns pacdera 0JJHOIIEKTPOHHOTO ABYXaTOMHOTO HOHA BapHAIIIOHHBIM METOJIOM B KauecTBe NPOOHON (YHKIHMHU B35TA

ncn=CAduA + CBouB. UzBectnsl 3nauenuss HAB= HBA; HAA , HBB ,(HAA ne paBaoHBB.); SAB. 3anummre cexyssipHoe
YpaBHEHHE ISl TON YaCTHUIIBL.

Uro takoe SAB?

3 Hanwumure BoipaxkeHne oneparopa ['amuiabroHa ais yactuipl He22+ . Mcnonb3yiite npubmimkenue bopua-OnnenreiiMepa,
AaTOMHYIO CHCTeMYy enuHuI. Bce BBenennsle Bamu 0003HaueHNs MOsSICHUTE.

4 MO 3anana ¢pynkuuein ncu=CAduA + CB¢puB. Bo3moxHbie BapranThl 3HaYeHni koappuuneatos CAu CB
npuBezeHa B Tabauie. OnpeaenuTh, KaKue BapUaHThl COOTBETCTBYIOT 00pazoBanuio 1) ces3biBaromieit MO, 2) HecssizpiBarotieit MO,
3) paspeixistroneit MO.

Ne BapmanTa 1 2 3 4 5 6 7

3nauenue CA 2 0 -1 -2 1 2 1

3nauenue CB 1 1 1 -1 -2 0 1

5 Ha ocnose TKII nocTpoiiTe s3HEpreTHYeCcKUe TMarpaMMbl: a) OKTa3ApUUECKOT0 BBICOKOCIIMHOBOTO KOMILIIEKCA CO

CTPOCHHUEM IIEHTpaibHOTO aToMa d6 0) TeTpa’IpUYECKOr0 HU3KOCIIMHOBOTO KOMILJIEKCA CO CTPOCHUEM IIeHTpanbHoro aroma d4. B
000uX ciaydasx OnpeaeuTh THIT MarHeTHKa.
6 N300pa3ure MOJIEKYISIpHBIN Tpad) MOJICKYIbI IMKJIO0YTaHa M HAHECUTE U3BECTHBIC BaM KpuTHYECKHE TOUKH
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(0003HaUbTE TUIBI 3TUX KPUTHUECKUX TOUEK).

7 B monekyne AB4 npunannexamieii k rpynne cumMerpur D4h B o6pazoBanuu MO y4acTByIOT:

or atroMa A opbutanu  2s u 2p (TUIBL OpeacTaBiaenus A p-opouraneil - px —Eu, py—Eu, pz—A2u),

ot aroma B 2p-opOuranu curma-tuna, oopasyrouiue auHeiinsie komOunauuu gul (Alg), pu2 (Eu), pu3 (Eu), pud (Blg).
Omnpenenure TUI IPEICTaBICHUS U KPaTHOCTb BBIPOXKICHHS 7Sl CBSI3bIBAIOLIMX U HecBsA3biBatomux MO.

8 UeM pa3nuyaroTcs CUMMETPU30BaHHbIE (IPYIIIOBbIE) U JIOKAIN30BaHHbIE (THOPUIHbIE) OpOUTAIH.

KonrponbHas paboralNe3

1 B kakom mpumepe BogopoiHast CBsi3b OyAeT caMoii CHIIbHOI:

1) HS HTISH2

2)F HIIFH

3) HO_HI!10OH2

4) H20+ HI1OH2

2 Uro Takoe 3amnpelieHHas 30Ha?

3 XJIopu U OpoMuz cepedpa OTHOCATCS K OTHOMY CTPYKTypHOMY THITy. CpaBHUTE KOHCTAHTHI MajienyHra 1 SHepTruu
PELIETOK ATUX KPUCTAILIIOB

4 JIns kakoro KpucTajula 3Hau€HHe 4acTOThl MakcuMyMa noriouienus: MK-uznydenuns Oyner HauboabImm:
1) CsBr

2) NaCl

3)KCl1

4) LiCl

5 BBenenne rnpuMecH JOHOPHOTO THIA B MOJIYHPOBOIHUK

1) YMeHbIIaeT IMUPHUHY 3aMPEIIEHHON 30HbI

2) YBeuuuBaeT KOJIUYECTBO NEKTPOHOB B 30HE IPOBOAUMOCTHU
3) YBenuuuBaeT KOJUYECTBO JIEKTPOHOB B BAJICHTHOM 30HE

4) YBenuuuBaeT KOJIUUECTBO ABIPOK B BAJICHTHOI 30HE

6 ITpu TemmnepaTtypax Boiiie Toukd Heens aHTH(EppOMArHeTHK MPEBPaIaeTcs B

1) napamarsHeTuk

3) AMamMarHeTHK

4) dpeppomarseTuk

5) peppumarseTuk

7 Urto Takoe CMEKTUYECKHE KHUIKHE KPUCTAIIIBI?

8 Hcnonk3ys Teoputo ['miecnu onpeaenuTe mpocTpaHCcTBEHHY0 Gopmy cieayromux yactui: a) PF3CI2 6) F2CO B) BH4- r) IOF5

Tembl 10KIa/10B:

. OCHOBHbIE MOJIEJIN XUMHUUYECKOM CBSI3H.

. I'panumer npumennmoctu meroga OSIIBO

. OcoOeHHOCTH KBAaHTOBO-XHMHUYECKOTO ONUCAHMS CTPOCHHS MOJICKYIL.

. OCHOBHbIE NT0JIOKEHUSI KBAHTOBO-TONOJIOTHYECKOM TEOPUH aTOMHBIX B3aUMOJIeHCTBUI.
. Buzpl xpuTHuecKux Touex.

. CBsI3p CUMMETPHHU aTOMHBIX U MOJIEKYJISIPHBIX OpOHTalIEH.

. CTpoeHne KOMITJIEKCHBIX COeTMHEHUH.

8.Teopust KPUCTAUTNIECKOTO MOJISI.

9. Teopwus moJist TUraH10B.

7. Buabl MeXXMOJIEKYIISIPHBIX B3aUMOJEHCTBUH.

8. Mopenu BaH1epBaaJIbCOBBIX B3aMO/I€HCTBUI.

9. BonopoaHas cBs3b.

10. KpucTamibl, CTpOSHUE KPUCTAILIOB.

11. BimsiHue cUMMeTpHUH KPUCTAJUIMYECKI PEIIETKH U THIIA CBSI3U Ha CBOMCTBA TBEPABIX Tel. 12. DIeKTpuuecKue CBOMCTBA TBEPIBbIX
Tell.

13. Ocobennoctu nornoniernss MK-u3nyueHns KprcrauiaMy rajJoreH|I0B HIeJT0YHBIX METAIUIOB.
14. MaruuTHbIe CBOHCTBA TBEpABIX Tel. Deppo-, aHTU(EppO- U PeppUMArHETHKH.

15. Ctpoenne KUIKOCTEH U PaCTBOPOB.

16. CoBpeMEHHBIE METOIbI OMICAHUS CTPYKTYPBI JKHUIKOCTEH.

16. Buns! u cTpoeHne >KIKKUX KPUCTAJIIOB.

NN W=
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17. CBOHCTBA KUJKUX KPUCTAILIOB.

18. CBolicTBa HAHOPa3MEPHBIX YACTHUII.

19.0co0eHHOCTH HAHOPA3MEPHOTO COCTOSIHUS BELIECTBA.

20. OcoOeHHOCTU CTPOEHUsI HOBEPXHOCTH KOHAEHCUPOBAHHBIX (ha3.

6.3. TunoBble KOHTPOJILHbIE BOIPOCHI M 33/IaHN /ISl IPOMEKYTOYHOI aTTecTaluu

Bomnpocs! k 5k3ameny

1. ConepsxaHue NOHATHH "cTpoeHue BelecTBa" U "CTPYKTypa BelecTBa'". Pa3audHble aCIeKThl TEPMUHA "'CTPOCHUE MOJIEKYI":
TOTIOJIOTUYECKHU, TeOMETPUUYECKUH, FIIEKTPOHHBIN U Ip. YTIOPAJ0YECHHBIE U HEYIOPSJOYEHHBIE CTPYKTYPhl KOHJIEHCUPOBAaHHBIX (a3.
2. OCHOBHBIE ITOJIOKEHHUS KIIACCHUECKON TEOPUM XMMUYECKOT0 CTPOSHHUS. MOJIEKy IsIpHbIE MOJIENN Pa3IMYHOIO YPOBHS B
COBPEMEHHOH TEOPHU XUMUYECKOIO CTPOCHHUS.

CrpykrypHas ¢popmyia u rpad MOJIEKYJbl. BennunHbl, onpeaessone reoMeTpu4ecKyto KOHPUIypaluo MOJIEKYJIbl: MEXbIAEPHbIC
paccTosiHusl, BAJICHTHBIE YIJIbl, ABYTPAHHBIE U TOPCHOHHBIE YIiibl. BHyTpennee Bpamenue. Kondopmarmu Monekyi.

3. MexaHnuueckast MOJIENIb MOJIEKYJIbL. Buibl IBM>KEHHSI MOJIEKYIIBI (IIOCTYNATEIbHOMY, KOJIe0aTeIbHOE, BpallaTelIbHOe ),
COOTBETCTBYIOIINE CUCTEMbI KOOPAWHAT. DHEPTIusl, KOie0aTelbHOT0 U BpaIaTeIbHOTO ABHXEHHS MOJIEKYIIbI.

4. XuMHYECKUH acleKT KJIAaCCHYECKOM TeoprH CTpOEHUs MoJieKysl. OCHOBHBIE TIOHATHS M NOCTYJaThl. J(h()EeKTUBHBIE ATOMBI,
B3aMMO/JICHCTBUS, apLUUalbHbIe CBOMcTBA. PO, TUI 1 BHJI aTOMOB U CBfA3€il B MOJIEKYJIax.

5. DnexTpuyeckre CBOWCTBA MOJIEKYI. JIMOIBHBI MOMEHT U MOJISIPU3YEMOCTh MOJIEKYJI, X CBS3b CO CTPOCHHEM, BIHSHNE HA
JIDIIEKTPUYECKUE U ONTHYECKHE CBOMCTBA BEIIECTBA.

6. MarauTHble CBOCTBA MOJIEKYJl. MarHUTHBI MOMEHT MOJICKYJIbl. MarHUTHAs BOCIIPUUMYHBOCTD MOJICKYIIbL. JlHaMarHeTusm u
napaMarHeTU3M.

7. XuMunieckas cBsizb. MeTO/I MOJIEKYIISIpHBIX opOuTanei. JIByxaToMHbIe TOMOsIepHbIe MOJIeKyIbl. Kiaccudukarius opouraneii.
Koppensironnsie auarpaMMel. Bapuaruonssiii Mmetos. MHTepriperalys CTpOSHHsI MOJIEKYJI HA OCHOBE OpOUTAIIBHBIX MOJICIICH.

8. IIpocTpaHCTBEHHOE pacHpe/ieiCHHE dIIEKTPOHHOM TNIOTHOCTH. KBaHTOBO-TOTIONOTHYECKas TEOPHsI AaTOMHBIX B3aMMO/ICHCTBU.
I'eccuaH 3neKTPOHHOM TNIOTHOCTH. Bubl KpuTHUYECKHX ToueK. [ToBepXHOCTH HyaeBOro rpaauenta D11, aroMHbIH OacceiiH.

9. MHoroaromHsIe MosieKysbl. Metoq MO CBsI3b CHMMETPHUH aTOMHBIX U MOJIEKYJISIPHBIX OpOHUTaeil.

10. CtpoeHre KOMIUIEKCHBIX coenHeHui. Teopus kpucramnyeckoro nosist. Pacmennenne d-opOuraneid npy pa3anyHON CHMMETPUH
OKPYKEHHS [IEHTPAIbHOTO aToMa. BBICOKO- ¥ HU3KOCIIMHOBBIE KOMIUIEKChl. OnrcaHie KOMIIEKCHBIX coequHeHu MeTogoM MO.
11. MexMoneKysipHble B3aMOICHCTBUS. Buabl MeKMOIIEKY ISIPHBIX B3auMOAecTBII. MeTo bl onucanus. Bkiiaa pa3muaHbIx
BUJIOB B3aUMOJCHCTBUI B SHEPIUIO0 MEKMOJIEKYIISIPHBIX B3aUMOACHCTBUNA. BoopoaHas cBsi3b.

12. Ctpoenue tBepaoro Tena. OCOOEHHOCTH CTPOSHHUS TBEpAbIX Tell. Kpucramisl, cTpoeHne KpucTamioB. BiusHue cuMMmerpun
KPUCTATMYECKH PEeLIeTKH U TUIIA CBA3U Ha CBOWCTBA TBEP/BIX TEIL

13. OcHoBbI 30HHOH Teopuu. [ToBeaeHUs: CBOOOIHOTO 3JEKTPOHA B IEPUOIUUECKOM MoJie. 30Ha bpuitosna. 30Ha MPOBOAUMOCTH,
BaJICHTHAs U 3allpelicHHas 30Ha. BIMsiHue 30HHOI CTPYKTYpBI Ha dJICKTpHUYECcKHe CBOiCcTBa BemecTBa. COOCTBEHHAS U TPUMECHAS
IIPOBOJIMMOCTb HOJTYIIPOBOIHHUKOB.

14. Konebanus kpucTayuimieckoii pemietku. KoneGanus 0THOMEPHOM PEIIETKU COCTOSIIEH U3 aTOMOB OJJHOTO U ABYX BUJIOB. CHIEKTp
kosiebanuit pemerku. OnTudeckas v akyctuueckas BeTBu criekrpa. Ocodbennoctu norsomienus MK-uznyvyenus kpucramiamMu
TaJIOTCHU/IOB IEJIOYHBIX METAJJIOB.

15. MarnuTHble cBoiicTBa TBepAbIX Ted. PeppoMarHeT3M 1 napamaraetusm. MHrerpan oOMenHoro B3auMoseiictus. JlomeHHoe
cTpoeHne heppoOMarHeTHKOB. 3aBUCHMOCTh MarHUTHBIX CBOHCTB MarHeTHKOB OT TeMIIepaTyphl. AHTH(EPPO- U HeppUMArHETHKY.
16. MonHbIe KpuCTAIIIBL. DHEPTHUS KpUCTAITHYecKoi pemetku. [locTtostannas Manenynra.

17. Ctpoenue xunkocteit u pactBopoB. COBpeMEHHBIE METOIbI OMUCAHUS CTPYKTYPHI KHUIAKOCTEH.

18. KBasukpucramisl. Me3oda3sbl. ACCOLHUATHI U KIACTEPHI B JKUAKOCTSIX.

19. OcoOeHHOCTH CTPOCHHUS M CBOMCTB HAHOPA3MEPHBIX YACTHIL.

[Tpumep 3K3aMeHAIIMOHHOTO OHiieTa
buner Ne 1

1 XumMudeckuif aceKT KIacCHIeCKOW TeOpHH CTpoeHHUs MoJieKyll. [locTynaT o mapunanbHBIX CBOMCTBAX.

2 KBaHTOBO-TOMOJIOTHYECKASI TEOPHSI aTOMHBIX B3auMoieiicTBuil. Ha rpade monekysbl OeH3051a n300pa3uTh KPUTHUECKHE TOYKU
(3;+1).

3 MeTtox MOJIEKYIISIPHBIX OpOUTANEH. CBSA3b CHMMETPHUH aTOMHBIX U MOJICKYJISIPHBIX OpOUTANICH.
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4 Teopus kpucTasnudyeckoro nois. Pacmennenue d-opouraneil B OKTa3ApHueCcKOM I10JIE
5 Crpoenue xuaxocreil. OCHOBHbIE BUbI )KUIKUX KPUCTAILIOB

6 DnexTpuyeckue cBoicTBa MoJieky. IlonspuzyeMocTb MOIEKyII.

7 30HHas Teopus. 3anpelleHHas 30Ha

8 Xumuueckas cBsi3b. KoppensuonHas quarpaMma.

6.4. Kputepuu olleHHBaHHSA

DK3aMeH NPOBOAUTCS B MUCbMEHHOM BHJE. B ¢hopmynupoBke Bonpoca cHayaia (KypcuBOM) 0003Ha4aeTcs pasziesl NporpaMMbl K
KOTOPOMY OTHOCHTCSI BOTIPOC, 3aTeM (popMyIHpyeTcsi caM BONPOC. BHiieT cocTONT U3 BOCBMU  BOTIPOCOB, KaXKIBIH N3 KOTOPBIX
OLIEHHMBAETCS OT HYJIS O TpeX OaioB.

3 Gasyuta cTaBUTCA 3a NOJIHBIN, KPATKUH U TPABUIIBHBIA OTBET, MATEPHUAJ U3JI0KEH XUMUUECKU IPaMOTHBIM S3bIKOM. CTyJeHT Biajeer
TEPMUHOJIOTHEH 1 HOMEHKJIATYPOH, UMEET Ipe/ICTaBlIeHHE 00 0COOCHHOCTIX TBEPA0(a3HbIX B3aUMOICHCTBUH, YMEET MIPUMEHSTh
3aKOHBI XUMHU JIJIs1 OOBSICHEHUS! KOHKPETHBIX SIBJICHUI, YMEeT CPaBHUBATh, CONIOCTABIIATh U 00001aTh (haKTHI.

2 Gayuta. OTBET MOJIHBIN U IPAaBUIIBHBIH, HO JIOIYIIEHbI HECYIIECTBEHHbIE ONIMOKH B TEPMUHOJIOTHH.

1 6ay1. CTyAEHT OTBETHII Ha BOIIPOC, HO MPU 3TOM JOMYIIEHa CYIIECTBEHHAs OIINOKa WA OTBET HE TIOJIHBIN.

0 6ayutoB. CTylIeHT OTBETHJI Ha BOIIPOC, HO  HE BJIaJeeT XUMUUECKONH TEPMHUHOJIOTHEH 1 HOMEHKIIATypoH, omycKaeT rpyobie
OIIMOKH B UCTOJKOBAHUH U YIOTPEOJCHUN XUMUYECKHUX MOHATHH. CTyIEeHT He OTBETHJI Ha BOIIPOC, JINOO OTBET MOJIHOCTHIO
HEBEPHBIN.

Wrorosas orieHka CTaBUTCS 110 CyMMe 0aljIoB:

"orinuHo" - 22-24 Gaa.

"xopomo" - 19- 21 6amn

"ynoBierBopurenbHo" - 15- 18 6amios

"HeyIOBJIETBOPHUTENILHO" - MeHee 15 0asoB.

7. YHEBHO-METO/JUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE TUCIUIIJIMHBI (MOJY JIST)

7.1. PekomeHnayemas iuTepatypa

7.1.1. OcHoBHas JIUTEpaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WsnarensctBo, ron | Pecypc
JI1.1 |Conomonuk B. T KBaHTOBO-XMMHYECKUE PACUETHI CTPOCHUS U KONeOaTEIbHO- MBanoBo : 9bC
BpalaTeIbHbIX CHEKTPOB IBYXaTOMHBIX MOJIEKYJI HUIrxXTy, 2008

(http://e.lanbook.com/books/element.php? pll_cid=25&pll_id=4501)

JI1.2 |Anukuna B. U, OcHoBbI kKpucTaorpaduu 1 aedeKTbl KPUCTAIINUECKOro cTpoenust: |[KpacHospek : 9bC
Camaposa A. C. MPaKTUKYM Cubupckuii
(https://biblioclub.ru/index.php?page=book&id=229366) (enepanbHbIi
YHHUBEPCUTET
(CDY), 2011
7.1.2. lononHUTeIbHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENN 3arnaBue WsnarensctBo, ron | Pecypc
JI2.1 |Kanamraukos H. IT., [IpakTrkyM Mo peuieHuto 3aaa4 mo oduiemy Kypcy ¢usnku. OcHoBsl |Cankt-IlerepOypr
Koteipno T. B, KBaHTOBOM (u3nku. CTpoeHHE BelecTBa. ATOMHAs U siICpHAs [n ap.]: Jlans, 2014
Crupun I'. T, ¢usmka: yueOHOE ocoOue s By30B
Koxxesnukos H. M.
JI12.2 |CumkuH b. 4., 3ama4u 10 TEOPUH CTPOCHHS MOJIEKYJT: yueOHOe mocoOue s Pocros-na-/lony :
Knenkuit M. E., CTYZCHTOB BY30B ®dennke, 1997
I'myxosnes M. H.
JI2.3 |Munkun B. 1., Teopust cTpoeHHs MOJIEKYII: DJIEKTPOHHBIE 000JI0UKH : yuyeOHOe Mocksa: Beicmas
Cumkus b. 4., rmocoOue /il YHUBEPCUTETOB mkona, 1979
Mumnses P. M.

7.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAMOHHOI ceTH "UHTepHeT"

D1 |Jlanb [DnekTpoHHBIH pecypce] : anekTpoHHO-0nbmoreynas cucrema (ObC) / uznarenscreo Jlans. — URL:
https://e.lanbook.com/book/359948

D2 |Jlanb [DnexTpoHHBIH pecypc] : anekTpoHHO-0ubnoTeuHas cucrema (3bC) / m3narenscro Jlanb. — URL:
https://e.lanbook.com/book/333158

23 Jlanb [OnektpoHHbIit pecypc] : anekTponHo-0ubMoTednas cucreMa (OBC) / uznarensctBo Jlanb. — URL:
https://e.lanbook.com/book/4501
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D4 |Jlanb [DnexTpoHHBIN pecypc] : anekTpoHHO-O0nbanoTeuHas cucrema (ObC) / uznarenscro Jlanb. — URL:
https://e.lanbook.com/book/107401

D5 |Jlanb [DnexTpoHHBIN pecypc] : anekTpoHHO-O0ubanoTeuHas cucrema (ObC) / uznarenscro Jlanp. — URL:
https://e.lanbook.com/book/4486

7.3 IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOT U

7.3.1 IlporpaMMHoe oGecnedyeHue

Adobe Reader

WinDjView

7.3.2 IlpodeccuonanbHble 6a3bl JAHHBIX 1 HHPOPMAIOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas snexkrponnas 6ubmuorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hay4nas snexTpoHHas
6ubmorexa : caiflt. — Mocksa, 2000 — . — URL: https:/elibrary.ru. — Pexxum goctyna: i 3aperucTpup. nojab3osareneil. — Tekcr :
JIIEKTPOHHBIM.

2. HaumonanbHas snexrponHas 6ubnuorexa (HOB) (https:/rusneb.ru/) Harmonanshas snexrponnas 6ubiaunorexa (HOB) :
00BbeTMHEHHBIHN 3JIEKTPOHHBIN KaTanor GoHA0B poccuiickux oubmmorexk : caii. — URL: http://u36.pd. — Pexxum nocrymna: u3
YUTAIbHBIX 3a510B Oubarorexy YenlY. — TekcT : 31eKTpOHHBIH.

3. lpesunentckas oudamnoreka (https://www.prlib.ru/) [Ipe3unenrckast 6MOIMOTEKA : AIEKTPOHHAS HAIIMOHAJIbHAS OMOIMOTEKA : CailT
/ ®T'BY Tlpesunenrtckas 6ubnuoreka umenu b. H. Enpuuna. — CankrllerepOypr, 2009 — . — URL: https://www.prlib.ru/. — Tekcr :
JIIEKTPOHHBIM.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : MynbTuaucuuniHapHas pepeparupHas 6a3a JaHHbIX /
xomnanus Thomson Reuters. — Pexxum goctyna: ais 3apeructpup. nonssosateneit Uenl V. — TekcT : 3IEKTPOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : pedeparuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. — 3.
aHr. — PexxuM nocryna: i 3apeructpup. noas3osarenedl YenlV. — Tekcr : 21eKTpOHHBIN.

6. DneKkTpoHHbI kaTanor HayuHoll 6ubauorexku Yenl'V [Dnekrponnslil pecypce] : 6a3a nannsix / Yens6. roc. yH-T. — Yens10MHCK,
1992.

8. MATEPUAJTIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCITUIIJINHBI (MOY JIS)

I[J'Iﬂ peanusanuu JUCHUIIIMHBI UCTIOJIb3YIOTCS y‘{€6HBIe ayAUTOPpUU IJIs1 IPOBEACHU 3aHATHI JICKIMOHHOI'O THUIIa, 3aHATUH
CEMHUHApPCKOT0 TUlla, rpynIoBbIX U HHAWBUAYAJIbHbIX KOHcyﬂbTaHHﬁ, TCKYLICTO KOHTPOJIA U HpOMe)KyTO‘{HOﬁ aTTeCTaluu, a TaKKe
NOMCHICHUA OJIA CaMOCTOSITeIIbHOMU pa6OTLI.

VYueOHble ayANTOPUH YKOMITJIEKTOBAaHBI CIIENUATI3UPOBAHHON MEOENbI0 I TEXHUUECKUMH CPEICTBAMH O0YyJEeHUS.

Jlns mpoBeieHus 3aHATHH JIEKLIMOHHOTO THIIA MIPEJIaraloTcsi HA0OPbI IEMOHCTPAIMOHHOTO 000pYyI0BaHMS U y4eOHO- HATJIAIHBIX
rocoOuii (1eMOHCTpallMOHHBIA HaOOp aTOMOB, Tabnuia MeHeneena, TabiauLa paCTBOPUMOCTH, SJIEKTPOXUMUYECKUI szt
HaMpPsDKEHUST METAJLIOB)

[TomernieHust it CaMOCTOSITEIBHOM PabOThl 00YUYAFOIIMXCS OCHAIICHBI KOMIBIOTEPHOW TEXHUKOH C MOKIIIOYCHUEM K CETH
"NutepHet" 1 00ecrieYeHueM J0CTyIa B 3JEKTPOHHYIO HH)OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

1.YueOHast ayauTopust Ui IPOBEICHHUS 3aHITUH JIEKIIMOHHOTO THIIA.

KonuuecTBo nocanounbix Mect — 50, yueOHas mebenb, MmyabTumMeaniinblil [Ipoektop EPSONEB-X41, skpaH ¢ 31eKTponpruBOIOM
Lumen, aktuBHas akyctuueckas cucrema Microlabsolo-6¢, ITK INTEL E 2140 ®OPMO3A MOHUTOP TFT 17"Acer 1716 Fs
(700;1.5ms, 1280x1024), kommbroTEp U1 pabOT C JACTOBBIMU M aHATUTHYECKUMU nporpammamMu Monutop TFT17"LGL1718S.

YueOHO-HATISIIHBIE TTOCOOHS:

MynbTuMenuitHas npe3eHTanus, Tabauna MeHzeneesa.

IIporpammMHoOe obecriedeHue:

MSWindowsXPProfessionalSP2 nist BY308. JIuuensuu 6eccpounsie. 'oc. Kontpakt Ne 300 ot 08.10.2008 r., MSOffice 2007.
Juuensun 6eccpounsie. Jinnensus Ne 44664774 ot 09.04.2008r., I1O «AnTtuBupyc Kacnepckoroy» Jlunen3nonnsiii 1oropop Ne
1013/K-2773 ot 11.12.2017r.

2.Y4eOHast ayquTOpus UIs POBEICHUS 3aHATHH CEMUHAPCKOTO THIIA.

OcHOBHOE 000pyIOBaHUE:
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KomnuectBo nocagounsix Mect — 50, yueOHas Mebenb, MyabTumenuiinblii [Ipoekrop EPSONEB-X41, skpaH ¢ 3J1€KTPOIPUBOAOM
Lumen, aktuBHas akyctuyeckas cucrema Microlabsolo-6¢, ITK INTEL E 2140 @OPMO3A MOHUTOP TFT 17"Acer 1716 Fs
(700;1.5ms, 1280x1024), xommnbroTep A1 paboT ¢ JEIOBBIMU U aHANUTHYeCKUMU nporpammamu Mounutop TFT17"LGL1718S.

VueOHO-HArIsIHbIE T0COOUS:

MyJ'ILTPIMe,HPIfIHaS[ Ipe3cHTanus, Ta6nnua MeHzLeneeBa.

ITporpamMHoOe obecnieueHue:

MSWindowsXPProfessionalSP2 isaBY3os. JIunensuu 6eccpounsie. ['oc. Kontpakr Ne 300 ot 08.10.2008 r., MSOffice 2007.
JInnensuu 6eccpounsle. Jlunensus Ne 44664774 or 09.04.2008r., 11O «AntuBupyc Kacnepckoro» JIuieH3uoHHbIN 10roBop Ne
1013/K-2773 ot 11.12.2017r.

Z.HOMCHIQHI/IC PIRIS: S CaMOCTOSITeIIbHOM pa6OTLIZ

2.1 Yuranbuseiii 3a Ne 1.

OcHoBHOE 000py10BaHueE:

KonnuecTBo nocanounsix Mect — 50, 5 nepcoHanbHBIX KOMIIBIOTEPOB C MOJKIIOYEHHUEM B ceTh «IHTepHET», HeOrpaHUYEHHBbIH
nocryn k ObC u BJl, yueOnast mebenb, KOHIUIMOHED.

ITporpamMHOe obecnieueHue:

MicrosoftWindows 10 Pro. (JIuuensuu 6eccpounsie. loroBop Ne AD-223/28/18), MicrosoftOffice 2016 Pro(JIuniensun 6eccpounsie.
Jorosop Ne AD-223/28/18), Koncynerant [Tmoc (Cornatnenue o corpyaandectse Ne 31 or 20.05.2003 ¢ pernoHaabHbIM
MH(POPMAIMOHHBIM LIEHTPOM  OOIEPOCCUICKOMN CETH pacrpocTpaHeHus npaBoBoi nHdopmaiun), [10 «AutuBHpyc Kacnepckoro»
(JTuuensuonnsiii morosop Ne 1013/K-2773 ot 11.12.2017 1.).

2.2 NudopmanuonHo-0ubnuorpaduueckuit oTaen.

OcHOBHOE 000pyI0BaHuE:

KonnuecTBo nocafouHbix MecT — 24, yueOHas Me6enb, 7 IepCOHAIBHBIX KOMIBIOTEPOB C MOAKIIOUEHUEM B CETh «IHTEpHETY,
HeorpanudeHHsli goctyn k 9bC u B/I.

ITporpamMHoOe obecnieueHue:

Microsoft Windows Professional 7 Russian Academic OPEN No Level (CBT(OAOLIEHTP) 18.02.10. Homep nunensuu 46536280),
Microsoft Windows Professional 7 Russian Academic OPEN No Level ([loroop Ne A3-61/10), Microsoft Office Professional Plus
2010 Russian Academic OPEN 1 License No Level (JloroBopNe AD-23/12, Homep nuuensuu 60411804), Koncynsrant Ilmtoc
(Cornawmenue o corpynuuuectse Ne 31 ot 20.05.2003
CperuoHanbHbIMUH(OPMAIMOHHBIMIIEHTpOMOOLIEpOCccUiickoiiceTupacnpocTpaneHusanpasosoiunpopmanuu) HOb (JJorosop Ne
101/H25/2810 ot 20.02.2018), I[TO «AnTuupyc Kacnepckoro» (JInuuensnonnsiit qorosop Ne 1013/K-2773 or 11.12.2017 r.)

9. METOAUYECKHE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA IO OCBOEHUIO IMCIIMITJIMHBI (MOAY JIS)

JluciMIuInHa «CTPOSHUE BEIeCTBa» NpU3BaHa (GOPMHUPOBATh y CTYAEHTOB OCHOBHBIE 3HAHUS U HaBBIKM HEOOXOIUMBIE JUIS
MIOHMMAaHHUS OCHOB CTPOEHHMS MOJIEKYJ M KOHIEHCHPOBAaHHBIX (a3, GOpMUPOBATH €CTECTBEHHO-HAYYHOE MUPOBO33peHHE. OCHOBHBIE
9Tarbl U3Y4EHHUs JaHHOTO Kypca: OCBOCHUE MOJIENICH CTPOSHHS MOJIEKYJI, KaK KJIIACCHYECKHX, TaK U KBAHTOBOXUMHYECKHUX; OCBOCHHE
MOJIEJIEH CTPOEHUS KUIKOCTEH U TBEPAbIX TeJl, YCTAHOBJICHHE CBA3EH CTPOEHHE - CBOMCTBA.

B ¢opmupoBanuu y cTyJeHTOB 3HaHUI, YMEHHI U HABBIKOB CYIIECTBEHHOE 3HAUEHHE NMEET TeOpETHYECKoe 00yueHrne, OCHOBHAS
LIeJIb KOTOPOTO J1aTh 00y4aeMbIM 3HaHUS, KOTOPBIE MTO3BOJIMIM Obl UM OCYILECTBUTH NPAKTHYECKOE 00yUeHHE, T.€. 00ecneynTs 6aszy
JUTSA TIOJTYYEHUS TPAKTUYECKUX YMEHHUI U HaBBIKOB.

Oco0oe 3HaYeHne UMEeT HaJMYne HaBBIKOB U YMEHHH CaMOCTOSTEIbHO [TOJy4YaTh 3HAHUS U3 Pa3IMYHbIX HCTOYHHKOB HH(opManuy,
CHUCTEMAaTH3UPOBATh U aHAJIM3UPOBATH MOJYyYeHHYI0 HHPopManuio. PopMUpOBaHNE TAKOTO YMEHHS IIPOUCXOIUT B TEUEHHE BCETO
nepuoja o0y4eHus uepes MoJAroTOBKY K J1a00paTOpHbIM, CEMUHAPCKUM, IPAKTUYECKUM 3aHATHAM. [Ipu 3 TOM camocTosTenbHas
pabora cTyJeHTa UrpaeT BaXXKHYIO POJIb B X0/1€ Bcero ydeOHoro npouecca. [Ipu n3yuyeHun AUCHUILIMHBI OCHOBHYIO JI0JIIO
OTBOAMMOTO Ha CaMOCTOSITEJIbHYIO pabOTy BpeMEHHU 3aHUMaeT paboTa C KOHCIIEKTOM JISKIUH, yueOHNKaMHU, y4eOHbIMU OCOOUSIMU U
METOAMYECKUMH yKa3aHUSIMH. A IOTOMY, CTyJ€HTaM HE00X0IMMO ONTUMAJIbHO UCIIOJIb30BaTh BPEMEHS, OTBEJICHHOE Ha
CaMOCTOSTENIbHYIO paboTy.

Ilenecoobpa3HO MOCBAIIATE A0 HOJy4yaca B IeHb H3yYEHUIO KOHCIEKTA JICKLUH B TOT )K€ JIeHb MOCTIE JICKIUU U 32 JICHb Tepex
nexuuei. Teopernuecknuil MaTeprai U3y4yaTh B TEUCHHE HEIEIH 10 2 YaCOB, & TOTOBUTHCS K MPAKTUIECKOMY 3aHSITHIO 110
JnucuuIuinge 10 1.5 yacos.

J71s1 myd1mero ¥ MOJTHOTO YCBOCHUS MaTepuaia yueOHOM AUCIUIUTMHBI PEKOMEHYETCSI HCTIONb30BaTh METOINIECKHE
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yKa3aHUs U MaTepUallbl 10 yueOHOM AUCLUIIMHE, TEKCTHI JICKIUH, a TaKXKe 3JeKTPOHHbIE pecypchl, uMeronuecs B cucteme ObC,
JIOCTYI K KOTOPBIM 00€CIeyeH B YNTAIbHBIX 3aj1aX YHUBEpcUTeTa. TeopeTnyeckruii MaTepuall Kypca CTaHOBHUTCS Oojiee TIOHSATHBIM,
€CIIH JOIOJHUTENBHO CTYJEHTOM U3y4atOTCsl KHUTH, y4eOHUKH IO JaHHOH yueOHOH nucuumnmnze. I1one3Ho UCloab30BaTh HECKOIBKO
yueOHHUKOB, PEKOMEHIOBaHHBIX IPENO1aBATEIEM.

Ipu M3ydeHUH AUCHUILTHHBI HACTOSATEIBHO PEKOMEHAYETCS «HE 3ay4HBATh» MaTepUall, a JOOUThCS MAKCHMAIIbHOTO MOHMMAHHUS
M3y4aeMoil TeMbl AUCHMIUIMHBL. [Ipy H3ydeHHH TeOpeTHUECKOro MaTepruana HeoOX0JMMO MHOTOKPATHO ITUCATh Ha YEPHOBUKE
(bopMyJIBI, peakivy U rpaduKH 0 MOJTHOTO MX 3aIIOMHHAHUSL.

B ciyuae npumeHeHus npu 00y4eHUH AUCLUILIHHBL 3JIEKTPOHHOTO 00y4YeHus, TUCTaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOIOTHI
o01eHne 00y4aromuxcs U NpenojaBaTess OCyLIeCTBISIETCSA B PEXKUME PealbHOIrO BpeMeHU (OHIaiH-IeKuun (BeOUHApBL), 4aThl,
BUICO-KOH(EPEHIINH U JIP.) WM OTIOKEHHOTO BpeMeHH (CHCTeMa AUCTaHIMOHHOTO 00yueHust Moodle, MS Office365, hopymsl,
AJIEKTPOHHAS 110YTa U Jp.). BoJbIy0 YacTh BpeMEHN 00yJaroluecs caMOCTOSITEIBHO PaboTatoT ¢ y4eOHO-METOANIECKUMHU
MarepuanaM. CTyAEHTHI UIMEIOT BO3MOYKHOCTh KOHCYJIBTHPOBATHCS C IPETOJaBaTeeM 10 BCEM BOIIPOCaM, BOSHUKAIOIIUM B X0
CaMOCTOSTENILHOM paboThl MOCPECTBOM AJIEKTPOHHO MOUTHI, COIIMAIBHBIX CETEH U T.I1.

Joctyn oOydaromierocs K y4eOHbIM pecypcaM B pEKUME OTJIOKEHHOTO BpEMEHH, CAMOCTOSITENIbHOM pab0Thl OCYIIECTBIIAETCS YEPE3
ceTh MIuTepHeT B yI0OHOM /71l HETO MECTE, BPEMEHU U TEMIIE.

ITpu 0Oy4yeHuu ULl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbS JIEKTPOHHOE 00yueHHe, TUCTaHIIMOHHbIE 00pa30BaTe/IbHbIE
TEXHOJIOTHH MPEAYCMaTPUBAIOT BO3MOXKHOCTb IIpUeMa-Tepeiau MHPOPMaIK B JIOCTYIHBIX Ul HUX (popmax.

Peanu3anyst AUCUUIIMHBL C IPUMEHEHUEM JIEKTPOHHOTO 00yUeHuUs, TUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TeXHOIOrUl (nanee — 90,
JOT) ocymectBnsiercss Ha ocHoBaHNH «I10/10KEeHUS 0 pean3alui OCHOBHBIX M JJOMIOJHUTENILHBIX 00pa30BaTeIbHbBIX IIPOTPaMM C
IPUMEHEHHEM IEKTPOHHOI0 00YUeHHs U AUCTAaHLIUOHHBIX 00pa30BaTEIbHBIX TEXHOIOIUH B (heliepabHOM I'OCYJapCTBEHHOM
610/PKETHOM 00pa30BaTEILHOM yUPEKAECHUU BbICIIEr0 00pa3oBaHusl «Uens10MHCKUMA ToCcyJapCTBEHHBIN YHUBEPCUTETY, «Ilonoxenus
0 HOPSAIKE 3aueTa 00yJaroMUMUCS 10 OCHOBHBIM IIPO(ECCHOHATBHBIM 00pa30BaTeIbHBIM IPOIPaMMaM BbICIIEr0 00pa30BaHUs B
OI'BOY BO «Henl Y» pe3yabTaToB OCBOEHUSI B OpraHU3alMAX, OCYIECTBILIOIUX 00pa30BaTENbHYIO AEATEIbHOCTD, YIEOHbBIX
[IPEeMETOB, KYpPCOB, JUCHUILIUH (MOYIIEH), IPAKTHK, JOMIOJHUTENBHBIX 00pa30BaTeIbHBIX IIPOTPaMM» ITOCPEICTBOM 3JIEKTPOHHON
nHpopmamoHHo-o0pa3osarenbHol cpeabl PIBOY BO «Uenl'Vy». B uckirouuTenbHbIX ciydasx (Gopc-mMaxop U T.1.) Ipu
peanu3aiuu 00pa3oBaTeabHOM AesTeNbHOCTH ¢ npuMeHeHneM D0, JIOT MoryT mpuMeHsITh KOMIIOHEHTBI, HE BXOJISIIUE B TIEpEUYCHb
AJIEKTPOHHOI HHPOPMAIIMOHHO- 00Pa30BATEIBHOM CPEIbI.

10. CHEIIMAJIBHBIE YCJOBUSA OCBOEHUA JUCITUIIJIMHBI OB YYAIOIIUMMMUCH C HHBAJIMJTHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXKHOCTSAMMU 3/I0POBbA

OcBOeHHE TUCLMILUTMHBI HHBATUIAMH H JIHLIAMH C OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBbsI OCYIECTBIISICTCS C UCIIOIB30BAaHHEM
CICUMANbHBIX TEXHHYECKHX CPEICTB M HH()OPMALMOHHBIX TEXHOJOTHU, MPEIOCTABISIEMbIX PECypCHBIM y4eOHO-METOANYECCKUM
LEHTPOM MO OOYYCHHIO WHBAIMIOB M JIMI C OrPaHWYCHHBIMH BO3MOXHOCTSIMH 3740poBbsi YenlVY mo 3ampocy oOydaromerocs
(MOOWIIBHBIC CHELHAbHBIC TEXHHYCCKHE CPEICTBA UL JIMI[ C HAPYIICHWSIMH 3PCHHS M C HApPYIICHHEM CJIyXa, aCCHCTHUBHBIC
MHPOPMAIMOHHBIE TEXHOJIOTHH).

Ilpn HeoOXOAMMOCTH IUIsi OOYYAIOLIMXCSI C HAPYIICHHSAMH 3pCHHS Ha Pabo4yMx MeCTax M HPOBEACHHS NPAKTHYCCKHX HITH
1ab0OpaTOPHBIX 3aHATHI YCTAHABIMBACTCS CICLHAIBHOE MPOrpaMMHOE obecriedeHne (MporpaMma pedeBOdl HABHTALMH, PEUYCBBIC
CHHTE3aTOPbI, SKPAHHBIC JIYIIBI).

B yueOHbIe ayauTopun 0OecreynBacTCs OCCIPEISITCTBCHHBIH NOCTYI ISl OOYYarOUIMXCs C MHBAJIUAHOCTBIO M C OTPAaHHYCHHBIMH
BO3MO)KHOCTSIMHU 3/I0POBBsI. B Kak10i ayquTopuu, rjae 00y4aroTcsi HHBAIU/ABI U JIMIA C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 310POBBSL,
[peIyCMaTPUBACTCS COOTBETCTBYIOLICE KOJIUYECTBO MECT TS O0YJAFOIIHXCS C YIETOM HAPYIICHUH HX 3M0POBbSL.

Jlnst OCBOSHMSI MUCHUIUIMHBI WHBAIWAAM M JIMIAM C OIPAHHYCHHBIMHA BO3MOXKHOCTSIMU 370POBbSI MPEIOCTABISIETCS JOCTYI K
MEeYaTHHIM UCTOYHUKAM, HMEIOIIMMCS B Hay4dHO# Onbmnorexe Yenl'Y, ¢ MOMOMLIBbIO CHEIHATBHBIX TEXHUUECKUX CPENCTB; JAOCTYII C
MOMOUIBIO CIEIHANBHBIX TEXHHYECKUX W TMPOTPAMMHBIX CPEACTB K OJIEKTPOHHBIM HCTOYHHMKAM, MPEACTABICHHBIM B (opme
9NIEKTPOHHOTO TOKyMeHTa B (hoHIe HaydHOH 6nOmuoTekn Yenl'yY win 3JeKTpOHHO-OUOINOTEUHBIX CUCTEMAX.

Y4eOHO-MEeTOIMUECKHE MaTepHaNbl Il O0YYAIONMXCS U3 YHCIIa WHBATHAOB U JIHI C OrPaHMYCHHBIMUA BO3MOYKHOCTSIMH 37I0POBbS
MPEIOCTABISIIOTCS B JOpMax, aAaNTUPOBAHHBIX K OTPAHUYCHHSIM UX 3I0POBbS U OCOOCHHOCTSIM BOCTIPUSATHS HH(POPMAIIUH.

J11st MHBAJIM/IOB | JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU 3JI0POBbsI OCBOSHUE JMCIUATUTHHBI MOXKET OBITh YACTUYHO WITU MOJTHOCTHIO
OCYLIECTBICHO C UCIOJIB30BAHUEM JHCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHHA.

Ilpu mpoBeneHWH MPOMEKYTOYHOM AaTTeCTalMd 10 AUCHUIUIMHE OOYyJaloMUMCS C HHBAIUIHOCTBIO U C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0POBbsSI OOCCIICUMBACTCS IO WX 3asABICHHUIO MPEIOCTABICHHE B IOCTYMHOW (opMe B 3aBUCUMOCTH OT HUX
WHIUBHUAYAJIbHBIX OCOOCHHOCTEH WHCTPYKIMH O TOPSAKE HPOBEACHHS MPOMEKYTOUYHOH AaTTECTALUH, OLCHOYHBIX CPEACTB H
BO3MOXHOCTH OTBETOB Ha 3ajaHusi (MMChbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO mipudToM bpaiins, c
HCIIOJIB30BAHMEM YCIIyT ACCHCTEHTA, YCTHO).

IIpu IpoBeACHUH HPOLIEAYPHI OLCHHUBAHKS PE3YIbTATOB 00YYCHHSI HHBAIUIOB H JIHI[ C OrPaHUYCHHBIMHA BO3MOKHOCTSIMH

© ®T'BOY BO «Uenl'V»




MIJHOBPHAYKU POCCUN
\,’ DenepanbHOE rOCYIapCTBEHHOE GI0JDKETHOE 00pa30BaTeIbHOS
@ YUPEXACHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapcrsennslii yausepcuret» (PI'bOY BO «Uenl V)

Pabouas nporpamma nucuuminasl "CtpoeHue BemecTsa" 0 HalIPaBIEHUIO MOATOTOBKH (crermansHoct)  04.05.01
"dyHaaMeHTa bHAs U NPUKIagHas xumus" HanpasiaeHHocTH (npoduitio) Opranndeckas 1 GHOOpraHuvecKas XUMUsI
OI'bOY BO «Henl'Y»

ctp. 13

340pOBbs NMPEAYCMATPHUBACTCS HMCIOJIB30BAHNUE MPEAOCTABICHHBIX Yenl'Y numu cOOCTBEHHBIX TEXHHYCSCKHX CpeAcCTB, HCO6XOZ[I/IMI>IX
MM B CBs3HU C UX HHAUBUAYAJIbHBIMU 0COOCHHOCTSIMH. HpI/I HCO6XOZ[I/IMOCTI/I HWHBaJIUAaM U JiMlaM C OrpaHUYCHHBIMU BO3MOKHOCTAMHU
340pOBb NPEAOCTABIIACTCA MAOIIOJHHUTCIBHOC BpEMs IS IIOATIOTOBKH OTBETAa Ha 3aJaHUsI, IpoLCAypa OLCHHBAHHSA PE3YJIbLTATOB

O6y‘{€HI/I$I 110 JUCHUITJIMHE MOXXCT NPOBOJUTLCS B HECKOJIBKO OTAIlOB.
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