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1. HEJIX OCBOEHUA

I.1{1.1 Ilens v 3amaun AUCIUTIINHBI

1.2 | enb — chopMHUpOBAThH TEOPETHUECKUE MPECTABICHHSI U IPAKTUIECKHE HABBIKY B HCIIOJIH30BaHUK OCHOBHBIX METOJIOB
TEOPHH XUMHUYECKHUX CBS3EH JUIsl pacYeTOB YHEPTUH B3aUMOJIEHCTBHSI B TETEPOIOIISIPHBIX U TOMEOTIOSAPHBIX MOJIEKYax,
SHEPIHU KPUCTAJUTMYECKOM PEIICTKH TBEPIBIX TEN, CUII M SHEPIHU MEKMOJICKYJIIPHOTO B3aUMOJICHCTBHS MOJICKYIL.

1.3 | 3apaun TUCLIUIUINHEL:

1.41(1. HCII0JIb30BaTh METOAbl KBAHTOBOM MEXaHMKUA M TEOPUM XUMHUYECKOM CBS3U Ul aHAIW3a XUMHYECKOU
YCTOMYHMBOCTH MOJIEKYJI, UX PEAKIIMOHHOM CIOCOOHOCTH, YHEPTHH CBSI3U U SHEPTUH 00pa30BaHUsI IPOCTHIX TOMO- U
reTeposIEPHBIX MOJIEKYJI U MOHHBIX KPHCTAIIJIOB;

1.5]2. COCTaBJIATH (I)I/ISI/I“ICCKI/IC MOACIN U MAaTCMAaTHYCCKUC YPAaBHCHUS, IMMO3BOJIAIOIIHEC OIMCBHI-BATh (1)I/I3I/IKO-
XHMHYCCKUE CBOMCTBA MPOCTBIX TOMO- U I'€TCPOAACPHBIX MOJICKYJI U HOHHBIX KPHUCTAJIJIOB;

1.6 3. OCYIIECTBIIATh PACUCThI SHEPTUHU CBS3H U SHEPTHU 00PA30BaHUSA MOJICKYJ U MOHHBIX KPH-CTAJNIOB M3 aTOMOB H
pacueThl peaKIMOHHOH CITOCOOHOCTH aTOMOB B MOJIEKYJIE, TUITOJIEHOTO MOMEHTA MOJIEKYITBI, SHEPTHH MEKMOJIEKYIISIPHOTO
B3aMOICHCTBHS.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Baox OIT: b1.B

2.1 TpebGoBanus K npenBa]PnTenbﬂoﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | BeicokoTeMmepaTypHbIC U CBEPXTBEPIbIC TOKPBITHS

2.1.2 | MaremaTtuueckoe MOJIEIMPOBAHNE MIPOLIECCOB U MaTEpUaIOB

2.1.3  |IIpou3BOACTBEHHAs IPAKTUKA

2.1.4 | OU3HKO-XUMHUS TOTy4eHUsI 1 00PabOTKH BEICOKOTEMIIEPATYPHBIX M CBEPXTBEPIBIX MAaTEPHAIOB

2.1.5 | BeicoxoTeMnepaTypHas IPOYHOCTh MaTEPHATIOB

2.1.6 | BeicoxoTeMmepaTypHBIe 1 CBEpXTBEpble (DYHKIIMOHAIBHBIC U KOHCTPYKIIMOHHBIC MaTepHAIIbI

2.1.7 | KommsroTepHbIe ¥ HHPOPMaINOHHBIE TEXHOJIOTHH B HAyKe M IPONU3BOJICTBE

2.1.8 |MarepuanoBeeHUE U TEXHOJIOTUY NIEPCIEKTUBHBIX MaTEpPUaIOB

2.1.9 |IlopomkoBas METaLITyprusi BBICOKOTEMIIEPATYPHBIX M CBEPXTBEPBIX MAaTEPUAIOB

2.1.10 | Cnexrpockonmyeckue (M 30HIOBBIC) METO B! HCCIICIOBAHHS MAaTEPHAIIOB

2.1.11 | YnpaBneHue KOJIEKTUBAMU

2.2 Jucuunianubl (MOIY/IHM) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
NnpealecTByIIee:

2.2.1 |IIpenaumniaoMHas MpaKTuka

2.2.2 |IoaroroBka K mpolenype 3alnThl U 3alIUTa BBITYCKHOH KBaTH()UKAIHOHHOW paboThI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMHA

OIIK-1: CnocobeH pemiaTh NPOM3BOJACTBEHHbIE U (MJIM) HCCIe0BaTeIbCKHE 32/1a41, HA OCHOBe (pyHIaMeHTATbHBIX 3HAHU
B 00J1aCTH MaTepHAJIOBeAeHHS M TEXHOJOTUH MATEPHAJIOB U 3HAHUI B MEKINCIMIUIMHAPHBIX 00J1aCTAX

3HaTh:

OIIK-1-31 coBpeMeHHYIO KTacCH(UKAIHIO X OCHOBHBIC THITBI HEOPTaHWIECKUX COCTIMHEHHUI;

OIIK-1-32 351eKkTpoHHYIO CTPYKTYPY aTOMOB 3JIEMEHTOB;

YK-1: Cnioco0eH ocylecTBJIATh KPUTHYECKU A aHATU3 HOBBIX M CJIOKHBIX HH/KEHEPHBIX 00bEKTOB, IPOLIECCOB U CUCTEM B
MEXKIUCHUIVIMHAPDHOM KOHTEKCTE, ﬂpOﬁJ]eMl-ll)lX chyaum”l Ha OCHOBE CUCTEMHOI0 1Imoaxoaa, BblﬁpaTl) U NIPUMEHUTH
HanboJiee MOAXOAANINE U AKTYaJIbHbIE METOIbI U3 CYIIECTBYIOLINX AHATUTHYECKHX, BEIYHCIUTEIbHBIX H
IKCIEPUMEHTATBHBIX METOI0B WJIH HOBBIX H HHHOBAIMOHHBIX METO/IOB, BHIPAGATHIBATH CTPATETHIO /IeiiCTBHIT

3HaTh:

VYK-1-32 meToap! MaTeMaTHUECKOM (DU3UKH JUIs pelleHHs 3a7a4, CBI3aHHBIX CO CTPOEHUEM He-OPTaHUUECKUX U OPraHMYECKUX
MOJIEKYJI, IPOTHO3UPOBAaHUEM UX XUMHUYECKUX U (PU3UUECKUX CBOHCTB.

YK-1-31 npupomy B3auMOCBSI3U MEX]ly SJHEPTUEH CBSI3U, TEMIIEPATypOH TUIABIICHHS U YIIPYTUMHU MOTYISIMHU

ITIK-1: CniocoGeH ¢ yuéToM pe3y/1bTAaTOB HCCJIE0BAHUI H KOHTPOJISI CBOICTB BHICOKOTEMIIEPATYPHBIX U CBEPXTBEPALIX
MaTepuaioB (BTuCTM) Ha ocHOBe TYTOILUIABKHX MeTAJLI0B, KEPAMHKH, YIJIEPOJHBIX CHCTeM, HX KOMIO3HIMIi, 2 IMa30B U
HHUTpHJa Gopa (B TOM YHCJIe C HAHOCTPYKTYPO#i) M KOHKPETHBIX YCI0BHI X IKCILTyaTAlliH 000CHOBBIBATD U
pa3padaTeIiBaTh Haubo/1ee PAHOHATBHBIE CNOCOOBI HX MOJYYEeHHsI C 32JaHHON CTPYKTYPO# 1 COCTaBOM

YMmerb:




[IK-1-V1 cymecTBasTs pacdeTsl peaKiMOHHOHM CIIOCOOHOCTH aTOMOB B MOJIEKYIIE, JUIOJILHOTO MOMEHTA MOJICKYIbI, SHEPTUU
MEXKMOJIEKYTIPHOTO B3aUMOICHCTBHS

OIIK-1: CnocoGen pemiaTh NPOM3BOACTBEHHbIE U (MJIN) HCCIe0BaTebCKHIE 321241, HA OCHOBe (pyH1aMeHTAJIbHBIX 3HAHUIT
B 00J1aCTH MaTepHAI0BeeHUs] H TEXHOJOTHH MATepHAJIOB H 3HAHMI B MEKIHCIHIIMHAPHBIX 00,1aCTAX

YMmerb:

OIIK-1-Y1 paccuuThIBaTh SJHEPTHUIO CBSA3U M TEIUIOTHI IUTABICHHS M UCTIAPCHUS

YK-1: CniocodeH ocylmecTBJIATh KPUTHYECKU AHAJNW3 HOBBIX M CJIOKHBIX HHKEHEPHBIX 00bEKTOB, MPOLIECCOB U CHCTEM B
MEXKIUCHUIIIMHAPDHOM KOHTEKCTE, l'lpOﬁJ'leMH])lX CP[TyZlIIPIﬁ Ha OCHOBE CUCTEMHOI0 1moaxoaa, BblﬁpaT]) U NIPUMEHHUTH
HauboJ/Iee MOAXOASIIIME U AKTYaJIbHbIE METOAbI U3 CYIIECTBYIOIIMX AHATUTHYECKHX, BBIYUCTUTEILHBIX U
JIKCIEPUMEHTAJIBLHBIX METOIOB WJIH HOBBIX H HHHOBAIMOHHBIX METO/IOB, BHIPAGATHIBATH CTPATETHIO JIeiicTBHIT

YMmerb:

YK-1-¥1 ananusupoBaTb 1 00padaThIBaTh MOTyIEHHbIEC PE3YIBTATHI C IPUMEHEHHEM MPOrPaMMHBIX CPEJICTB U IEPCOHANBHOIT
KOMIIBIOTEPHON TEXHUKU

IIK-1: Cnioco0eH ¢ y4éTOM pe3y/1bTATOB HCCJIEI0BAHUI U KOHTPOJISI CBOICTB BHICOKOTEMIIEPATYPHBIX M CBEPXTBEPABIX
maTtepuaioB (BTuCTM) Ha ocHOBe TYronjiaBKHX MeTA/LI0B, KEPAMHKH, YIJIEPOAHBIX CHCTEM, MX KOMIO3UINA, aJIMAa30B U
HHUTPHUAA Gopa (B TOM YHCJ/IE C HAHOCTPYKTYPOii) M KOHKPETHBIX YCJI0BUI HX IKCILIyaTallid 000CHOBLIBATHL U
pa3padaTbeiBaTh Haubo/1ee pAHOHATbHBIE COCOOBI HX MOJYYeHH € 32JaHHON CTPYKTYPO# 1 COCTABOM

Baanernb:

[1K-1-B1 HaBBIKAMU ONIpERENHUS SHEPTHU CBA3M W SHEPTUH 00pa30BaHMS MOJIEKY)I M HOHHBIX KPHCTAJIOB U3 aTOMOB

IIK-1-B2 aBbixamu o npuMeHennto MMO u metona XroKKens A7 pacyéra SHEprHH CBSI3U B MOJIEKyIaX HEOPTaHUUECKUX
MaTepHuasos.

OIIK-1: CniocodeH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEN0BATEIbCKHE 321241, HA 0CHOBE (PyHIaMEHTAJBHBIX 3HAHUI
B 00J1aCTH MaTEePUAJIOBeeHUsI M TEXHOJOTHH MATEPHAJIOB H 3HAHUI B MEKITHCIMIIIHHAPHBIX 001aCTIAX

Baaaernb:

OIIK-1-B1 HaBbIKaMH MOCTPOCHHS AHarpaMM DLIOH Ui aHATIN3a TIPUPOABI XUMUYECKON CBS3U U CBOWCTB 3JIEMEHTOB M HOHHBIX
kpucramuioB (CES EDUPack)

YK-1: Cnioco0eH ocylecTBJIATh KPUTHYECKU A aHAJU3 HOBBIX M CJIOKHBIX HHKEHEPHBIX 00HEKTOB, IPOLIECCOB U CUCTEM B
MEXKIUCHUIIVIMHAPDHOM KOHTEKCTE, ﬂpOﬁJ’leMH])lX CP[TyilllP[ﬁ Ha OCHOBE CUCTEMHOI0 1Imojaxoaa, BblﬁpaT]) U NIPUMEHUTH
HauOoJ/Iee MOAXOASIIME U AKTYaIbHbIE METOAbI U3 CYIIECTBYIOIIMX AHATUTHYECKHX, BBIYUCTUTEILHBIX U
IKCIEPUMEHTATBHBIX METOI0OB WJIH HOBBIX H HHHOBAIMOHHBIX METO/IOB, BHIPAGATHIBATH CTPATETHIO JIeiicTBHIT

Baangern:

VK-1-B1 HaBbIKaMH OCTPOEHUS JUarpaMm DIIOH IS aHAJIU3a MPUPOIBI XUMHUYECKOW CBSI3U U CBOMCTB AJIEMEHTOB M HOHHBIX
kpuctamioB (CES EDUPack)

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHUS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Pa3gen 1. Monnasi cBsi3b B
reTeponoIsipHbIX
MOJIEKYJIaX M KPUCTAJLIaxX
1.1 Beenenue. Tursr 3 2 VYK-1-31 YK-1- | JI1.1J12.1JI3.
XUMUYECKO! CBSA3ZH. 32 VK-1-V¥1 1
DIIEKTPOOTPUIIATETLHOCTb. YK-1-B1 OIIK- 2132
Honnas cBs3b. /Jlex/ 1-31 OIIK-1-32
OIIK-1-Y1
OIIK-1-B1 IIK-
1-V1IIK-1-B1
IK-1-B2
1.2 Pacuer sHepruu cBs3u B 3 2 VYK-1-31 YK-1- J1.1
reTepoIoIIPHON 32 YK-1-VY1 JI1.2J12.1J13.
momekyie /TTp/ OIIK-1-VY1 IIK 1
-1-Y1 [IK-1-B1 21
I[IK-1-B2
1.3 [ToaroToBka K NpakTHUECKUM 3 4 VK-1-32 OIIK- | JI1.1J12.1J13.
3aHsaTusM. /Cp/ 1-¥Y1 OIIK-1- 1
B1TIK-1-¥1 €]
M[K-1-B1 IK-1
-B2




1.4 OHeprust 00pa3oBaHH 2 VYK-1-31 YK-1- | JI1.1JI2.1J13.
WOHHOMW KPUCTAIUTMYECKON 32 YK-1-VY1 1
peuieTky. YpaBHEeHHE OIIK-1-B1 IIK- 21032
Kamyctunckoro /JIex/ 1-V1IIK-1-Bl1

[IK-1-B2

1.5 [ToaroroBka K MpakTU4ECKUM 4 OIIK-1-B1 IIK- | J1.1J12.1J13.

saaatusM. /Cp/ 1-Y¥1 IIK-1-Bl1 1
IK-1-B2 22
1.6 Pacuer sHepruu cBs3u B 2 YK-1-31 YK-1- J1.1
MOHHBIX KpucTaax /[Ip/ 32 YK-1-V¥1 JI1.2J12.1J13.
OIIK-1-Y1 1
OIIK-1-B1 IIK- 22
1-Y1IIK-1-Bl
[IK-1-B2
Pazgen 2. KoBanenTHast
CBfI3b B TOMEOTO-JISIPHBIX H
reTeponoIsipHbIX MoJie-
KyJax

2.1 KoBanenrtnas cBsa3b. Meron 2 VK-1-31 IIK-1- JI1.1
BaJICHTHBIX CBS3EH. V1IIK-1-B1 JI1.2J12.1J13.
MonekynsapHblil HOH IIK-1-B2 1
H2 /Jlex/ 2122

2.2 [ToaroroBka K MpakTU4ECKUM 4 VYK-1-32 OIIK- | JI1.1J12.1J13.
saaatusM. /Cp/ 1-B1 TIK-1-VY1 1

[K-1-B1 IK-1 22
-B2

2.3 Pacuer sHeprun 0OMEHHOTO 3 VYK-1-32 YK-1- | JI1.1JI12.1J13.
B3aMMOJICHCTBHUS B MOJIEKYJIE VY1 OIIK-1-B1 1
Bomopona /Tp/ MK-1-Y1 TIK-1 22

-B1 IIK-1-B2

2.4 DHeprust MoJiekyasl H2 2 VYK-1-31 YK-1- J1.1
OOMEHHBIN 1 KyJIOHOBCKHMA B1TIK-1-V1 JI1.2J12.1J13.
uHTerpanbl. CUMMET-pUYHAs TIK-1-B1 TIK-1 1
Y aHTUCHUMMETpUYHast -B2 22 33
BOJIHOBBIE (yHKINH /JIex/

2.5 [ToaroroBka K MpakTU4ECKUM 4 VK-1-32 OIIK- | JI1.1J12.1J13.
saaatusM. /Cp/ 1-B1 IIK-1-Y1 1

M[K-1-B1 IK-1 22 33
-B2

2.6 PacueTr MeT0/10M BaJIEHTHBIX 2 VK-1-31 YK-1- | JI1.1J12.1JI3.
CBA3EH SHEPTUH 32 YK-1-V1 1
B3aUMOJIEHCTBUS B OIIK-1-B1 IIK- 22
reTepOIOJISIPHBIX MOJIEKYJIaX. 1-Y1 IIK-1-B1
ITocTpoeHne ruOpHUIHBIX IIK-1-B2
opout sp, sp3. /Tlp/

2.7 Hacpimennocts n 2 VK-1-31 [IK-1- | JI1.1J12.1J13.
HaTpaBIEHHOCTb V1IIK-1-Bl 1
KOBAJICHTHOH CBSI3U. Sp- TIK-1-B2 22
rubpuu3anuy /Jlex/

2.8 [ToaroroBka K MpakTU4ECKUM 14 VK-1-32 OIIK- | JI1.1J12.1J13.
3aHsaTUSIM. [Toaroroska 1-B1 IIK-1-Y1 1
KOHTpOJIbHOM padoTe. /Cp/ IK-1-B1 IK-1 22

-B2

2.9 Pacuer sHepruu cBs3u c- 2 YK-1-31 YK-1- J.1
CBA3HU B TOMEOTOJISIPHBIX 32 VK-1-V¥1 JI1.2J12.1J13.
MOJIEKYJIaX METO/IOM OIIK-1-B1 IIK- 1
MOJIEKYJISIPHBIX OpOHTAJICH. 1-V1IIK-1-B1 92 93
Kontponenas padota /Tlp/ IIK-1-B2

2.10 | Merox MONEKyJIApHBIX 2 YK-1-31 YK-1- J1.1
opburaineii (JIKAO- B1IIK-1-Y1 | JI1.2J12.1J13.
MO) /JTex/ [IK-1-B1 IIK-1 1
-B2 93




2.11 [ToaroroBka K MpakTU4ECKUM VYK-1-32 OIIK- JI1.1
sausaTusM. /Cp/ 1-B1 TIK-1-Y1 | JI1.2J12.1J13.
IK-1-B1 IK-1 1
-B2
2.12 | Pacuer »Hepruu, BOJTHOBBIX VYK-1-31 YK-1- J1.1
(yHKUUMH, OpsiIKa CBA3U 32 YK-1-VY1 JI1.2J12.1J13.
M30BITOYHOTO 3apsiia, OIIK-1-B1 IIK- 1
HHJICKca CBOOOTHOM 1-¥1 IIK-1-B1 21033
BAJIEHTHOCTH ISt TIK-1-B2
opranuveckux mMousekyn /I1p/
2.13 | IIpumeHeHue meToaa VYK-1-31 YK-1- | JI1.1J12.1J13.
MOJIEKYJSIPHBIX OpOHTaIeit BI1TIK-1-V1 1
JUIs1 ONTMCAHUS CBOMCTB [K-1-B1 IK-1 22 33
TOMEONOJISIPHBIX U -B2
TeTEPOTIOJIIPHBIX
MoJekyi. /JIex/
2.14 |IloaroroBka K MpaKTUIECKAM YK-1-32 OIIK- | JI1.1J12.1J13.
sausatusM. /Cp/ 1-B1 TIK-1-VY1 1
MK-1-B1 TIK-1 22
-B2
2.15 | Pacuer aHepruu cBs3u o- VYK-1-32 YK-1- | JI1.1J12.1JI3. KM1 P1
CBSI3U B T€TEPOIOJISPHBIX VY1 OIIK-1-B1 1
MOJIEKYJIaX METOI0OM TIK-1-Y1 IIK-1 22
MOJIEKYJISPHBIX -B1 IIK-1-B2
opbutaneii. /IIp/
2.16 |IIpumenenue meroaa YK-1-31 YK-1- JI1.1
MOJIEKYJISIPHBIX OpOHTasei B1TIK-1-V1 JI1.2J12.1J13.
ISl pacyeTa CBOWCTB TIK-1-B1 TIK-1 1
OpPraHUYECKUX MOJIEKYJL. -B2 93
[Topsinox cBsi3u, UHAEKC
CBOOOIHOM BaJICHTHOCTH,
M30BITOYHBIN 3apsil,
JUIIOJIBHEINA MOMEHT /JIex/
Pazpgen 3.
Me:kmouieKyasipHOe
B3aUMO/Ieii-CTBHE
3.1 MounexynspHbie CHIIBI. VK-1-B1 IIK-1 JI1.1
DHeprus B3auMoJeHCTBHSA -V1T1TIK-1-B1 | JI1.2J12.1J13.
MEX/1y MOJICKYJIaMHU. IIK-1-B2 1
Bonoponnas cBsi3b /JIex/ 93
32 Pacuer sHeprun YK-1-31 YK-1- | JI1.1J12.1JI3.
WHAYKIHOHHOTO, 32 YK-1-¥V1 1
JIUCTIEPCUOHHOTO U OIIK-1-B1 IIK- 23
OPHUEHTALMOHHOTO 1-V1 IIK-1-B1
B3aMMOJICHCTBUS MEXLY [IK-1-B2
Modekyiaamu /TIp/
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJIJIOKBUYM, 3K3aMeH U T.N), BONPOCHI LA
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTponbHoe TIposepsembie
KM MEpOTpUATHE HHJMKATOPLI Bompocs! 11t TOArOTOBKH
KOMITETEHIIUH
KM1 Tecr OIIK-1-31;0I1K-1- 1.Yto Ha3bIBAIOT IEKTPOOTPULIATENBHOCTBIO aToMa 110 ITonuHry?

32;VK-1-31;VK-1-
32;VK-1-VI;[IK-1-
V1;TIK-1-B1;TTK-1-
B2

1.CymmMa sHepruy HOHH3ALUH U CPOJICTBA K ITEKTPOHY aToMa.
2. CymMa 5HepriuM HOHM3alM1 U CPOJICTBA K AJIEKTPOHY aToMa
JIETICHHYIO Ha 3JIEK-TPOINATEIFHOCTh aTOMa JITHS.

3. CymMa 5HepruM HOHM3AIUY U CPOJICTBA K AJIEKTPOHY aToMa
JIETIEHHYIO Ha 3JIEK-TPOLIMATENIbHOCTh aTOMa yrIepoa.
4.3Hepruto OTpbIBa AIIEKTPOHA OT SApa.

5.DHepruro NpUCOECAUHEHHUS JIIEKTPOHA aTOMY.

2.Kako#i u3 aTOMOB B reTepoIoJIIpHON MoJIeKyIie OyeT aHnOHOM?
1.951eKTpoOTpPULIATENIEHOCTh KOTOPOTO MEHBIIIE, YEM JIPYTOT0 atomMa




2. IloTeHnuan HOHU3AIMK KOTOPOTO MEHBIIIE, YeM JPYroro aroMa

3. DAEKTPOOTPHULIATEIBHOCTh KOTOPOTO GOJIBIIIE, YEM APYTOro aToMa
4. CpoACTBO K 3JIEKTPOHY, KOTOPOT'O MEHBIIIE, YeM JPYroro aroma.
5. CpoACTBO K AJIEKTPOHY, KOTOPOTO OO0JIbIIIE, YeM APYroro aToMa.

3.Kakoii u3 aTOMOB B IreTepOoIOJIIPHON MOJIEKYJe OyIeT KATHOHOM?
1.951eKTpoOTpULIATENIEHOCTh KOTOPOTO MEHBIIIE, YEM JIPYTOT0 atomMa
2.IloTeHnnan MOHU3AIMH KOTOPOTO MEHBILE, YeM APYTOro aToma

3. DIIEKTPOOTPHIIATEIBHOCTH KOTOPOro OOJIBIIE, YeM APYTOro aroMa
4. CpoIcTBO K JIEKTPOHY, KOTOPOTO MEHBIIIE, YeM JIPYroro aToMa.
5. CpoACTBO K AJIEKTPOHY, KOTOPOTO OO0JIbIIIE, YeM APYroro aToMa.

4 Kakoit 3 aToMOB B MoJieKyJsie AB OyneT aHHOHOM, eCiin
3JIEKTPOOTPULIA-TEIBHOCTh aToMa A paBHa 2,5, a B paBHa 1?7
1.B

2.A

3.Hamo 3HaTh CPOACTBO K 3JIEKTPOHY aTtoma A.

4.Hano 3HaTb CPOJCTBO K 3JIEKTPOHY aToMa B.

5.He xBartaer gaHHBIX, YTOOBI OTBETUTH HA BOIPOC.

5.Kax 3aBHCHUT 3HEPIus B3aHMOJICHCTBYS KATHOHA M AaHUOHA B
TETePOIONISIPHON MOJICKYJIE OT PACCTOSHHS MEXKIy HUMH?

1. mpsIMO MIPOMOPIMOHATIBHO

. 00paTHOMPOIOPIINOHATBHO

. IPOTOPIIMOHAIIFHO KBAIPATY PACCTOSHUS MEX Yy HUMH

. TIPOTIOPIIMOHATEHO KyOY PACCTOSHUSI MEX/TY HUMH MEXITy HUMU
. 00paTHOIPOIOPIHOHAIBLHO KBA/IPATy PACCTOSHUS MEXKY HUMH

W\ AW

6.Kaxkyro ¢u3udeckyto BeTHIHHY ONUCHIBACT B ypaBHEHHHU B3auMopeil
-CTBHs IByX HOHOB B T€TE€POMNOIISIPHOI MOJIeKye

1 IlpuTs>xeHre HOHOB.

2.0TTankuBaHue MOHOB

3.DHepruro B3auMOJICHCTBHS HOHOB

4.YcnoBust 00pa3oBaHMs CBA3M MEXIY HOHAMU

S.IloTeHnnan HOHU3ALUU MOJIEKYIIbL.

7. Kakoe ypaBHEHHE OMUCHIBACT TIOJIHYIO YHEPTHIO B3aUMOICHCTBUS
HMOHOB B T€TEPONOJISIPHOIN MOJIeKye?

Nk =

8. Kaxkas (hopmyra Bcronb3yercs ISl pacdeTa SHEPTHH HOHHON
pewerku?

Nk =

9. Uto yuuThIBaeT MOCTOSIHHAS MajenyHra ajisi JAHHOTO CTPYKTYPHOTO
TUNAa KpUcTasa?

1. YuuThIBaEeT CyMMapHYyIO KyJOHOBCKYIO 3HEPIHIO [10 BCEM y3JIaM
pELIETKI

2. YuuTsIBae€T CyMMapHYIO SHEPTHIO IPUTSHKEHHS HOHOB MO BCEM
y3J1aM peleTKH

3. V4uThIBaET CyMMapHYIO 3HEPIHI0 OTTAJIKUBAHUS HOHOB 110 BCEM
y3J1aM PELIETKH

4. ’KecTKOCTb KpUCTAIITUUECKON PELIETKH.

5. Pazamep noHOB.

5.2. Ilepeuenn paGoT, BHINOJIHSE

MBbIX 110 TUCHHHIIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Hazpanue
paboTsI

ITpoBepsiemble
WHIAUKATOPBI
KOMITETECHLIM I

ConeprxaHue paboTsI

P1

[P

OIIK-1-31;0I1K-1-

. Kaxnie manHbIe HEOOXOIMMO UMETH, YTOOBI PACCUNTATh SHEPTHIO CBSI3U




32;01K-1-Y 1;011K-
1-B1;VK-1-31;YK-1
32;VK-1-Y1;VK-1-

BI;[IK-1-Y I;ITK-1-

BI;[IK-1-B2

aTOMOB B IeTepo-TOJIIPHOI IBYXaTOMHOI Moekyine?

2. Omnpenenenune 3eKTpooTpuaTeabHocTy 1o [lomuHry?

3. Onpenenenye NoTeHIMaNa MIOHU3ALIUY.

4. OnpenerneHne CpoACTBA K ICKTPOHY.

5. YpaBHeHue 15 pacyeTa 3HEPIrUu B IeTePOIOIISIPHON MOJIEKyIIE.

6. Kaxue nannpie Bam noHago04tcs, 9T0OBI HAUTH TIOCTOSIHHEIC,
BXOJISIIIIME B YPABHEHUS YHEPTUU CBS3H B T€TEPOILUISIPHON MOJIeKye?
7. Kaxoii u3 aToMOB B MoJieKyine AB Oyaer aHHOHOM, eciu
3JIEKTPOOTPHUIIATEILHOCTL aToMa A paBHa 2,5, a B paBna 1?

8. Kak 3aBucHT 5Heprist B3aMMOICHCTBUS KaTHOHA 1 aHMOHA B
TeTepPOIOIIPHON MOJICKYIIE OT PACCTOSHHS MEXy HUMH?

9. Kakyto ¢uznueckyio BeTUUMHY ONHMCHIBAET B YpaBHEHUH
B3aUMOJEHCTBYS IBYX HOHOB B F€TEPONOISPHOIN MoJIeKye?

10. Kakoe ypaBHEHUE ONMCHIBAET [IOJHYIO SHEPIUIO B3aUMOIECHCTBUS
HOHOB B T€TEePOIOIIP-HOH MoeKye?

11. Yro Ha3bIBAIOT JIEKTPOOTPULIATENBLHOCTHIO aToMa 110 [lonuHry?
12. Kakast popmysa HCTIONB3YeTCsl UTs pacdeTa SHEPTUH HOHHOM
pemerku?

13. Yro yuutsiBaeT noctosiHHas MaeiyHra assi JTaHHOTO
CTPYKTYPHOT'O TUIa KpUcTasuia?

14. Kaknie BenmmauHEI BXOIAT B hopmyrna KamyctuHckoro st pacuera
TETIIOTHI 00pa30BaHUS KPUCTAIIOB?

15. lansl cnenyromnue 3Ha4eHus BennduH: [A = 6,258, AB = 2,42 38,
r0=1,9 A, n=9.Paccumnraiite sHepTrHUi0 00pa30BaHUS U3 ATOMOB
MOJIEKynbl A+B-,

16. PaccunTaiite sHEpruio 00pa3oBaHus U3 aTOMOB MOJIEKyJ bl RuBr ,
eciu IRu = 7,2 3B, ArBr = 3,42 JI:x/ monb, 10=2,9 A, n=9.

17. lana gactoTa KoJIeOaHUs AaTOMOB B IByXaTOMHOM TeTEpOIOIIPHON
MOJIEKyJIe ¥ PaBHO-BECHOE PACCTOSHHE MEXIY aTOMaMH, KaK HAalTH
SHEPIHUIO CBSI3U aTOMOB B ATOM MOJIEKyIIE.

18. [laHbl paBHOBECHOE PACCTOSIHUE MEXKY slIpamMH paBHoO 2,3
anrcrpema u [1=400 cMm-1.Paccunraiite 3HEpruto CBA3U B MOJIEKYIIE
A+B-.

19. Kakue nanHble noHano0saTcst Bam, 9T00BI HAWTH TOCTOSIHHBIE,
BXOJISIIIHE B YPaBHEHHUE IS pacdeTa SHEPTUH PEIICTKH HOHHOTO
KpHucTasuia.?

20. Ucnonb3ys nukt bopHa-XabepHa, HalAUTE SHEPTUIO CPOJICTBA
3JIEKTpOHA K aToMy xJiopa.2 1. Haliaure sHepruto pemretku LiClts,
HCTIONB3YSI CIIPABOYHBIC JaHHEIC.

22. Ha ocHOBaHMe KakuX (PU3NYECKUX MpeCTaBlIeHuil ctpoutcs [-
(YHKIHS 71 9TOM MOJIe-KyJIBI B HYJICBOM MPUOJIMKEHHE METO/Ia
BaJICHTHBIX CBSI3€H?

23. HanmumuTe raMUIIbTOHUAH AJ1s1 MOJIEKY bl H+2.

24. MeTo10M MOJIEKYJISIpHBIX OpOUTalieil HalliuTe YHEPTHUIO CBSA3H B
Mostekyne H2, ncrons3ys n3BectHbie BaM MHTErpaitbl: KylTOHOBCKHM,
OOMEHHBINH M MHTETPAII TIEPEKPHITHS.

25. Yro Taxoe [J-cBsA3b?

26. Uem MOXHO OOBSICHUTD YETHIPEXBAJIIGHTHOCTH yrieposa ?

27. Ilouemy 3HadeHue yrona mexxay cBsazaMu O—H B Monekyie Boabl
6oubie 90 rpagycoB?

28. Kak u3meHsieTcs yroj MeXay BoJAOpoJia aroMmamMu B MoJiekyinax H20
H2S, H2Se n H2Te.?

29. Kak u3MmeHseTcs yroy Mexay BOJOpOoJa aTOMaMU B MOJIEKYJIaxX
NH3, PH3, AsH3 u SbH3

30. Kakoe 3Ha4eHHE YIII0B MY SP2rHOPUIHBIMU CBSI3IMH aTOMOB B
MoJtekyne?

31. INokaxwure, 4TO HHTETPaT

32. Hanumute raMuiibTOHMAH A7 Mosiekyasl H2. Ha ocHoBaHuM Kakux
(bU3MYECKIX MIPEA-CTaBICHUH CTPOUTCS [ -(OYHKIHS IS A TOH
MOJIEKYJIBI B HYJIEBOM IIPHONIKEHHE B METOIE BAJICHTHBIX CBSI3Ei?
33. Kaxue 0CHOBHBIE MTOJIOKEHHUSI METOJa MOJIEKYIISIPHBIX OpOHTaneit
Be1 3naete?

34. Kaxue pomymenust Metona XIoKkens, KoTopele Bl ncnons3yere
IpHU pacdyeTe CBOMCTB OP-TAaHMUYECKIX MOJIEKYII.

35. 3anuumre KylIOHOBCKHE HHTErpajibl, KOTopble BBoAsTCS B MMO .
36. Kaxoit Benuunse pasusi B MMO nuterpans: Trma [yiyjde?

37. Kaxoit Benuunse pasasi B MMO nuTerpans: Trma [yiyide?

38. Uemy paBHa MOJIHAS AJIEKTPOHHASI DHEPTHUSI MOJIEKYIIbI?




39. C moMoIIbI0 KaKOTO YpaBHEHUSI MOKET OBITh PACCUNTaH HHIECKC
cBoboanoi (Fr) BanenT-HOCTH aToma?

40. C moMoIIIbi0 KaKoTO YPaBHEHHSI MOKET OBITh PACCUHUTAH MOPSIIOK
CBSI3H MEXy aToMaMu B MoJekyne (Pij) BanenTHOCTH aToma?

41. C moMoIIbIO KAaKOTO YpaBHEHHSI MOXKET OBITh PACCUUTaH
M30BITOYHBIN 3apsi]i Ha aTOMe B MoJtekyiie (qr)?

42. Kaxk 3ammcaTb BEKOBOW ONPENISIUTENb IS MOJICKYITBI O€H30I1a 1
YpaBHEHUS JJIS HAXOXK-IEeHUs K03(P(QUIIMEHTOB ero MOIEKYIIPHBIX
opbuTaeii.

43. Kak, ucIiop3ys HOHATHS 0 THOPHIM3aIlNH aTOMHBIX OpOUTaIIeH,
MOXHO cOCTaBUThE B MMO 0JHORIEKTPOHHYIO MOJICKYIISIPHYIO
¢dynxuuto ans ceazu C-H B monexyne CH4?

44, Havigute k03)OUIUESHTBI 151 Sp-THOPUITHON OpOUTAIIH.

45. Hcmonp3ys METOR MOJEKYSIPHBIX OpOnTasel, paccunTaire
SHepruIo cBs3u B Monexyne H2. Hapucyiite pactipenenenue mioTHOCTH
JJIEKTPOHHOTO 00JIaKa B 3TOH MOJICKYIIE.

46. KakxuMm o6pazom ¢ momonipio MeToga MMO XroKKelst MOXKHO
OLICHUTDH HEPTHUIO JIENIOKA-TN3AINHN IEKTPOHOB B MOJIEKYIIE,
oOnagaromeil [1-cBA3bI0, PEaKIMOHHYIO CIIOCOOHOCTh Ka)KA0T0 aToMa,
HaJIM4YKE TUIO0IBHOTO MOMEHTA Y MOJIEKYJIbI?.

47. Ucnons3yst MMO B npubmmkernu JIKAO, 3ammmmTe BeKOBOH
oTpeNeNnuTeNb Il MOJIe-KyJbl anuioBoro paavkana C3HS u naliaure
SHEPIHUI0 T-CBSI3U, MOPAIO0K CBS3H, MHIEKC CBOOOIHOM MOJIKYJIBL.

48. Kakas u3 xoHUTrypanuii Monekymsl H3 Oynmer ycroiunsa:
JIMHENHAas WIK TpeyrojabpHas?

49. 3anumuTe BEKOBOI omnpenenuTenb Il MOJIEKyIbl OyTaaueHa B
clly4ae JIOKaJM30BaHHOM U JAETI0KaJIU30BaHHOMN CBSI3H.

50. Ha ocHOBaHMH, KaKMX JaHHBIX PACCUUTHIBAIOTCS CIEAYIOLINE
BEJTMYUHBL: TOPSAIOK CBSI3H MEX Ty aTOMaMHU B MOJIEKyJIe, HHACKC
CBOOOJIHOM BaJICHTHOCTHU M M30BITOYHBIN 3apsi Ha aToMax. YTto
XapaKTepru3yIoT ITH BEITNIHHEI?

51. HaitnuTe nHAEKC CBOOOJHOM BaICHTHOCTH aTOMOB yIIEpO/a B
Mmornekyie C=N-C=S, ecnu U3BeCTHBI €€ MOJIEKYJIIpHbIE QYHKUUU [
3=0,1271+0,31112+0,49013+0,7804 , [14=0,45011-0,77012 + 0,093
-0,44004 12=0,8011 +0,25[12 - 0,47(13-0,28(14 , [1 1=0,38[11 + 0,48
[J2+0,72003 + 0,314

52. HaitmuTe OPSIIOK CBSI3H MEXK/Ty aTOMaMH U U30BITOUHBIN 3apsi/] Ha
aToMax B MOJIEKYJIe, €CIIH M3BECTHBI €€ MOJICKYIIsIpHBIe (DyHKIHH ]
1=0,52011+0,52112+0,5013+0,61004 , [12=0,37011+0,37(12 - 0,25[13 -
0,82004 J3=0,70701 - 0,707012 [14=0,33011+0,33012-0,83
340,564

53. 3anumuTe BeKOBOU onpeaenurens st Moaekyiasl C=N-C=O B
CiIydae J1eJ0KaIM30BaHHOM U JIOKaIM30BaHHOM cBsi3u. Mcxons, U3 Kakux
YPaBHECHUI, MOKHO pacCUUTaTh KOAP(UIM-CHTBI IS €¢ MOJICKYIISPHBIX
byHKImn?

54. Hanumure BbIpa)keHUE AJIS pacueTa SHEPTUU CBS3U MEXKIY
MOJIEKYJIaMH 3a c4eT cuil Ban-zaep-Baanbsca-Jlonnona. Kak moxHo
OLICHUTH YaCTOTY KOJICOAHUI MOJIEKYJI B TAKOM acco-Iuare.?

55. Tloyemy B ypaBHEHHE, OMTUCHIBAIOIIEE OPUEHTAIIIOHHOE
B3aMOJICHCTBUE MEXK Ty MOJICKy-JIaMU BXOAUT TeMIeparypa?

56. Kakoe ypaBHEeHHE ONUCHIBAET YCPEAHEHHYIO SHEPTUIO
OpHUCHTAIIMOHHOTO B3anMojeicTBrst (Uop) OJMHAKOBBIX MOJICKYJ?

57. Kakoe ypaBHEHUE ONUCHIBAET IHEPTU0 UHIYKIIUOHHOTO
B3aumopeiicteus (Unng) Mose-kyn?

58. Kakoe ypaBHEHUE ONUCHIBAET SHEPTUIO TUCIIEPCUOHHOTO
B3anmMozeiicTeus (Unuc) ognHa-KOBBIX MOJICKYTT?

59. Kakoe ypaBHEHHE OMHCHIBAET YHEPTUIO TUCTIEPCHOHHOTO
B3aumozeicTBus (Unnc) NByX pasHbIX MOJICKYI?

60. Kakue xapakTepuCTHKA MOJISKYJ HaJI0 3HATh, YTOOBI pacCYUTATh
SHEPTHIO CBA3M MEXIYy MOJEKYJIaMH, UCTIONB3Ys ypaBHeHue JIeHHapaa-
Jxonca?

61. 3anummre noteHuuan JlenHapaa-/I>koHCOHA M OOBSICHHUTE
(bu3MUECKI CMBICI, BXOAAIINX B HETO BEITMYHH.

62. 3a cyer, KaKUX CHJI OCYILIECTBIISIETCS B3aUMOACHCTBHE MEXKITY
MOJIEKyJIaMH, He UMEIOIIHX JUIoIbHOro MoMeHTa? Kakoe ypaBHeHHe
OITMCHIBACT PHEPTHUIO TUCIIEPCHOHHOTO B3anMo-nercTeus (Umic) nByx
pa3HbIX MOJEKyn?

63. Kaxoe aHanmuTH4ecKoe BbIpakKeHHUE, OMUCHIBAIOIEE MTOTCHIUAIBHYIO




KPUBYIO MEXMOJIEKY-TIIPHOTO B3aUMOJICHCTBHUS, Ha3BIBAIOT (POpMyIIOit
Jlennapn-/Ixonca?

64. Kakoe aHaIUTUYECKOE BBIPAKEHHUE OMHUCHIBACT YHEPTHIO
3JIEKTPOCTATHYECKOTO ¥ HHAYK-IIHOHHOTO B3aMMOCHCTBHUS MEXKTY
HMOHOM U TIOJIIPHOI MOJIEKYI0H?

65. Kaxoe aHamMTH4ECKOE BBIPAXKEHUE ONUCHIBAET SHEPTHIO
B3aMMOEHCTBUS MEXy HOHOM M HENOJSPHON MOJIEKYJIO B pacTBOpe ?
66. Uem 00ycnoBIeHA BOJOPOAHAS CBSI3b MEXKIY MOJICKyIaMH?




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormcaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

1. Ha ocHOBaHNU, KaKHX JaHHBIX MOXKHO PacCUMTATh SHEPTHIO CBSI3H aTOMOB B TETEPOINOISIPHOM ABYXaTOMHOI Monekyie?
Uto Ha3bIBAIOT ANEKTPOOTPUIIATENBHOCTHIO 1O TTonuHry?

2. 3amummTe ypaBHEHHE JUIS pacdeTa YHEPIHH B TETePOIIONIIpHON MoiieKyne. Ha ocHOBaHMHM, KAKMX TAHHBIX MOXXKHO HAaHTH
MOCTOSTHHBIC, BXOJISIIIE B 3TO ypaB-HEHHE?

3. PaccuuTaiite sHepruio o0pa3oBaHUs U3 aTOMOB MOJeKylbl A+B- | ecnu [A = 6,298, AB = 2,42 3B, 10=1,9 A, n=9.

4. PaccuuTaiite sHepruto o6pa3oBaHus U3 aToMOB Mosiekyibl RuBr , ecnu IRu = 7,2 3B, ArBr = 3,42 JIx/ moinb, r0=2,9 A,
n=9.

5. INokaxute, 9TO, 3HAS 4ACTOTy KOJIeOaHHS aTOMOB B ABYXaTOMHOW TeTepOHO-JISIPHOI MOJIEKyJle W PaBHOBECHOE
PacCTOSIHUE MEX Iy aTOMaMHU, MOXHO HaWTH SHEPTHUIO CBA3U.

6. PaccuuTaiite sHEpruio cBsizu B MoJieKyae A+B-, eciu paBHOBECHOE paccTOs-HUE MEXIY SApaMH paBHO 2,3 aHIcTpema,
[1=400 cm-1.

7. 3anummTe ypaBHEHHE JUIS pacdueTa YHEPIHU pelIeTKH MOHHOTO Kpuctamna. Ha ocHOBaHUM, KaKMX JAHHBIX MOXKHO HailTh
MOCTOSIHHBIE, BXOJSIIHE B 3TO ypaB-HEeHUE?

8. INokaxkure, 9T0, MCTIONB3yS MUK bopHa-XabepHa, MOKHO HAHTH YHEPIHIO CPOJICTBA HIICKTPOHA K aTOMY.

9. INokaxkuTe, Kak, MCHONB3ys IKCIEPUMECHTAIBHBIC JaHHBIC, MOXKHO PacCYH-TaTh PHEPTHI0 HOHHOTO KPHUCTAIIA.

10. Paccuuraiite snepruto pemerku NaClTs, ecny U3BECTHBI CIEIYIOLINE BENU-YUHBI: MOCTOssHHAs ManenyHra paBHa 1,75
nepuoJ permerky 5,628 aHrcrpema, OT-HOCUTENbHas cxxumaeMocTb 42,73 Tla-1.

11. Hammmure ramunbTonnad i Moiekynsl H+2. Ha ocHoBaHMe kakux (u3nde-cKUX MpeacTaBlIeHUH ctpouTes [I-
(hyHKIMSA A1 9TON MOJIEKYIBI B HYJIEBOM NMPH-OJIM)KEHHE METO/1a BaJICHTHBIX CBSI3€ii?

12. MeTo0M MOJIEKYIISIpHBIX OpOHTaleill HalanTe SHEPTUIo CBsI3M B Mouiekyne H2, ucnonb3ys u3BecTHble Bam mHTErpansl:
KyJIOHOBCKHWH1, OOMEHHBIH ¥ HHTETPAJI TIEPEKPBITHS.

13. Hammmmure ramunsToHnas s Monexynsl H2. Ha ocHoBaHME Kakux (u3nde-CKUX HpecTaBleHuil crpoutes [-QyHKIus
JUISL 9TOI MOJIEKYIIBI B HYJIEBOM NPHU-ONIKEHUE B METO/I€ BaJICHTHBIX CBsA3eil?

14. CchopmyaupyiiTe OCHOBHBIC TIOJIOKCHHUS METO]a MOJEKYISPHBIX OpOHTaNed M MpUOIKeHHS XIOKKeIs Ui pacdera
CBOMCTB OPraHMYECKUX MOJEKYII.

15. 3anumuTe BEKOBOW OIMpENeNUTeNb Uil MOJIEKY/Ibl OeH30/1a U ypaBHEHHs AJS HAXOXKIEHUS KOd(PPULIHUEHTOB €ro
MOJIEKYISPHBIX OpOHUTalIEH.

16. Kax, ncrons3yst MOHATHS 0 THOPUAM3AIMN aTOMHBIX OpOHTajel, MOXKHO cO-cTaBUTh B MMO 0HO3JIEKTpOHHYIO
MoJIeKysIpHyto ¢yHaximio 11 cs3u C-H B monexyne CH4?

17. Kax crpoutcst sp-rubpuaHast OpOUTans B METOJIE BaJICHTHBIX cBsizel? Ha oc-HOBaHHME KakMX NaHHBIX HAXOJST

K03 PUIMEHTHI 1T Takoi opOuTamm?

18. HVcrionms3yst METOl MOJICKYIAPHBIX OpOWTaiel, paccunTaiite SHepruro cBs3u B Monekyne H2. Hapucyiite pacnpenenenne
TUIOTHOCTH 3JIEKTPOHHOT0 00J1aKa B 3TOI MOJEKyIe.

19. Kakum o6pazom ¢ nomourpto Mmeroga MMO Xrokkenst MOXKHO OLEHUTb HEP-TUIO JETOKaIH3allMU JJIEKTPOHOB B
MoJteKyse, obanaromeii [/-CBiA3bI0, PeaKIIMOH-HYIO CIIOCOOHOCTH Ka)KJI0T0 aTOMa, HATMYHE AUTOIEHOTO MOMEHTA y MOJICKYITBI?.

20. Hcnons3ys MMO B npubnmxennn JIKAQO, 3amummre BeKOBOIl ONpenenu-Tenb U MOJICKYNIbl aJIMIIOBOTO PajnKaia
C3HS5 u HaliguTe YHEPTUIO TT-CBSI3H.

21. Hcnons3yst meron MO, ompenenuTte, Kakas U3 KOHQHUTypanuid Monekyiasl H3 Oymer ycroiumBa: JTHHEHHAS Win
TpeyroyibHas?

22. 3anuimuTe BEKOBOW OIpenenuTeNb i MoieKynsl H3 pasnuunoii koHUry-panuu. Haliaure ypoBHU SHEPrUM s
JMHEHHOT0 PacloI0KeHUsI aTOMOB B MOJIE-KyIIe.

23. 3amummTe BEKOBOM OIpPENeNTUTENb IS MOJNEKYIbl OyTaaneHa B ciydae JIOKAIH30BAaHHOM W JIEIOKATM30BaHHON CBS3H.
24. Ha ocHOBaHNY, KaKIX TaHHBIX PACCUUTHIBAIOTCS CIEAYIOMINE BEIMIHHBI: TOPSAMOK CBSI3M MEXAY aTOMAaMH B MOJIEKYIIE,
UHJIEKC CBOOOHON BaJEHTHOCTH M M30BITOYHBIN 3aps/ Ha aToMaX. UTo XapaKTepHU3yloT 3TH BETUIUHBI?

25. Haiinute nHIekc cBOOOHOW BaJICGHTHOCTH aTOMOB yriepona B Mosiekylie C=N-C=S, eciii H3BECTHBI €€ MOJICKYJISIPHBIC

¢yaxouum [13=0,12011+0,31012+0,49013+0,7814, [14=0,45011-0,77012 + 0,093 - 0,44(14 [12=0,8011 + 0,25(12 - 0,47[13-0,28(]
4, 01=0,3801 +0,4802+0,7203 + 0,314

26. Haiinute mopsaok CBSI3M MEXIY aTOMaMH M W30BITOYHBINA 3apsia Ha atomax B MoJiekyiae C=N-C=O0, eciu U3BECTHBI e¢
Modekyssipable Gyrkwm [11=0,11011+0,32012+0,5(13+0,79114 , [12=0,450114+0,77112 - 0,09013 - 0,44114(13=0,8(11 - 0,252 -
0,47003+0,28 4 , [14=0,3811 - 0,4812+0,7203 - 0,314

27. Haiinure mopsaok CBsS3U MEXIy aTOMaMd M M30BITOYHBIN 3apsi HA aTOMaxX B MOJICKYJC, €CIIH U3BECTHBI e
MoJieKkyssipable GyHk-mu [ 11=0,52(11+0,52(12+0,5013+0,61014 , [12=0,37(11+0,37(12 - 0,25(13 - 0,82[14 [13=0,707011 -
0,707012 [14=0,33011 +0,33012 - 0,83[13 + 0,56 14

28. 3anumuTe BeKOBOW ompenenurensd s Mojiekynbl C=N-C=0O B cimydae Aei0-KaJu30BaHHON W JIOKAIN30BAHHOW CBS3H.
HWcxons, U3 KakuX YpaBHEHHUH, MOYKHO PAacCYUTATh KOI(D(GHUIUCHTHI TS €€ MOJCKYISAPHBIX (DYHKIIHIA?

29. Hanummure BbIpaxeHue sl pacdeTa HEPIUU CBSI3U MEXIy MOJEKyJdaMu 3a cueT cuil Ban-nep-Baanbca-Jlongona. Kak
MO>KHO OLIEHHTB YaCTOTY KOJIeOaHUH MOJIEKYI B TAKOM accouuare?

30. Kakne xapakTepUCTHKHA MOJICKYJ HAlO 3HATh, YTOOBI PACCUUTATH DHEPTHIO CBS3HM MEXKIY MOJICKYIaMH, HCIONb3Ys
ypaBHenue Jlennapnaa-JlxoHca?

31. 3anummTe MOTEHIHAT MEKMOJIEKYISIPHOTO B3aWMOJICHCTBHSI M OOBSICHUTE (PU3UUIECKHI CMBICT, BXOISAIINX B HETO
BEITHYHH.

32. 3a cyer, KaKUX CHJI OCYIIECTBISICTCS B3aMMOJCHCTBHC MEXKIY MOJICKYIaMH, HE HMEIOUIUX JHITOJIBHOTO MOMEHTA?

3anummTe 370 BBIPAXKCHHC.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

IlIkana OLCHMBAHUA OTBETOB HAa TECOPETUIECKUE BOIIPOCHI

Ilkana ouenuBanuss Kpurepun oneHuBaHUS

«O1nuyHO» OOydaromuiicst TITyOOKO M COZIEp KAaTEeNbHO PACKPBIBACT OTBET HA KAKIBIM TCOPETHYECKHH BOIIPOC, HE
JomycTuB omu60K. OTBET HOCUT Pa3BEPHYTHIN U HCUEPIIBIBAIOLIUI XapaKTep.

«Xoporo» OOy4aroImuiics B II€JIOM PACKPHIBAET TEOPETUUECKHE BOIPOCHI, OJJHAKO OTBET XOTs OBl Ha OJMH U3 HHUX HE
HOCHT Pa3sBEPHYTOTO U HCUEPIBIBAIONIETO XapaKTepa.

«Y 1OBIETBOPUTEIILHO» OOy4aromuiicss B IIEJIOM PacKpbIBAeT TEOPETUIECKUE BOMPOCHI U JIOMYCKAET P HETOUHOCTEHL.

OoOyuarommuiicss (hparMeHTapHO PACKPBIBACT COICPIKAHUE TEOPS-THYCCKUX BOIPOCOB MM MX PACKPHIBACT

cofiepKaTeNbHO, HO J10-ITyCKasl 3HAYMTEIbHBIE HETOUHOCTH.
«HeynoBnerBopuTenbHO» OOyuatomuiicss He 3HaE€T OTBETOB HA ITOCTABICHHBIE TEOPETHUYE-CKUE BOIIPOCHL.

6. YHEBHO-METOANWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iurepatrypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENU 3arinaBue Bubnuorexa W3narenbcTBO, O
JI1.1 [Hponos 1. E. KBanTtoBas (husuka: OCHOBHEIE | DneKTpoHHas OMOIHOTeKa Mocxksa: JlabopaTopust 3HaHHIA,
3aKOHBI: yueOHOE TTOCO0He 2017
JI1.2 | bemamenko /1. K., dusnueckas xumus: Pasnmen: bubimorexa MUCuC M.: Vuyeba, 1976
KyxoBurkuii A. A. OCHOBBI KBAHTOBOM MEXaHUKU
Y TEOPHH XUMUYECKOH CBS3H:
Kypc nexuit
6.1.2. JlonosinuTeBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENU 3arnaBue Bubmmorexa W3natenscTBO, rof
JI2.1 | XKyxoBuuxuii A. A., Omsngeckas xuMus: YueOnnk | buommoreka MUCuC M.: Merannyprus, 1987
IIBapuman JI. A. JUISL CTyJ. METAJLIYpr. CIIEL.
BY30B
6.1.3. MeTtoanueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue Bubmmorexa W3natenscTBO, rof
JI3.1 | Bemamenko /1. K., ®dusnyeckas xumus: Pas.: Bubnrorexka MUCuC M.: Vueba, 1982
I'ymuna E. 1., OCHOBBI KBAHTOBOH MEXaHUKU
KyxoBunkuii A. A. Y TEOPUU XUMHUYECKON CBSI3U:
Merton. ykazaHus 11
BBITIOJTHEHHUS IOM. Pa0OT ISt
ctyn. crer. 0643
6.2. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIeKOMMYHUKALMOHHOM ceTn « AHTepHET»
D1 |. AHTYUT (nauuoHanbHBIA OTKPBITBHIN yHUBepcuTeT) | http://www.intuit.ru
3 YHUBEPCAPUYM (oTKpbITasi cuctemMa https://universarium.org
3JIEKTPOHHOTO 00pa30BaHUS)
73 | CES EduPack Tutorials and FAQs https://www.grantadesign.com
6.3 IlepeueHnb MPOrpaMMHOTO o0ecedeHUs!
1 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr
1.2 |[ESET NOD32 Antivirus
I1.3 | Win Pro 10 32-bit/64-bit
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX
i Karanor Poccwuiickoii rocynapcteennoit oudnmorexu (PI'B) [Dnexrponnsrit pecype]. — http://www aleph.rsl.ru (Ccpuikn Ha
: BHEIIHUH caifT.)CChUIKM Ha BHEIIHUHN CaMT..
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Haznauenue | OcHareHue
A-323 KomnbroTepHsIii K1acce KOMIUIEKT ydeOHOH MeOenmumakeT Ha 12 paboumx MecT ¢
KOMITBIOTEpaMH, MPHUHTEP, JHULEH3HOHHBIX MporpamMm MS
Office
A-323 KommnbroTepHslii Kiacce KOMIUIEKT y4eOHOIl MebOenumakeT Ha 12 paboumx MecT ¢
KOMITBIOTEpaMHM, IPUHTEP, JHLEH3UOHHBIX IporpamMmm MS
Office




A-323 KommnbroTepHslii Ki1acce KOMIUTEKT ydeOHOH MeOenmumaker Ha 12 paboumx MecT ¢
KOMIIBIOTEpAMHU, IPUHTEP, JULEH3UOHHBIX IporpamMmm MS
Office

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

JleKuMOHHbBIE 3aHATUS HALlEJEHbl HA M3y4EHHE CTY/ICHTAMH TEOPETHYECKUX OCHOB METOIOB pacuy€Ta SHEPIHH CBSI3U M SHEPIHU
00pa30BaHMs MOJIEKY)I M HOHHBIX KPUCTAIUIOB. [IpakTudeckue 3aHATHS HAIlEIEeHbl HA YMEHHUE PEIIaTh 3aJa4H 110 OIPEIEICHHUIO
SHEPTHHU CBSA3M M OCBOCHHIO METOJIa MOJIEKYIISIPHBIX OpOUTaIICH.

[IpenycmarpuBaeTcst pacdeTHbIE JOMAIIHNUE 3aJaHUS 10 PAa3IMIHBIM pa3zieniaM Kypca «DIeKTpOHHAs CTPYKTypa, IPHPoaa
XMMHYECKOH CBSI3HM M CBOWCTBA HEOPIraHMYECKUX COSIUHEHUI». [IpoBeieHIe ayANTOPHBIX 3aHATUH NpeaycMaTpUBaeT
HCTIONIB30BaHNE B yUeOHOM Kypce aKTHBHBIX M HHTEPAKTHBHBIX TEXHOJIOTHIA:

- IPOBEAEHHE JICKIUH C UCIIOIh30BAHUEM HHTEPAKTUBHBIX M MyJIbTUMEANIHBIX TEXHOIOTHH (Ipe3eHTanus B popmare MS
PowerPoint);

- IPH BBITOJITHEHUH TECTOB IIPEIyCMOTPEHO HCIIOIB30BAaHNE CIICNUATN3UPOBAHHON KOMIIBIOTEPHOIT 1a00paTopHy.
JucrumHa OTHOCHTCS K TOYHBIM HayKaM U TpeOyeT 3HaYUTeIbHOTO 00heMa CaMOCTOSITeNIbHOW paboThl. OTHenbHEIE YaeOHbIC
BOITIPOCHI BBIHOCSITCSI HA CAMOCTOSATETIbHYIO TPOPabOTKy M KOHTPOIUPYIOTCS IIOCPEICTBOM TeKyIel arrecTanuu. [Ipu 3tom
OpraHU3yIOTCs IPYIIOBbBIC M MHANBHAYaIbHbIC KOHCYIbTalMH. KauecTBEHHOE OCBOCHHE JIMCLMILTMHBI BO3MOXHO TOJBKO ITPU
CHCTEMaTHIECKOH CaMOCTOSTENTFHON paboTe, YTO MOAICPIKIUBACTCS CHCTEMON TEKyIIei 1 pyOeKHOH aTTecTamu.




