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1. HEJX OCBOEHUS JUCIHHUITJIMHBI

IeqbI0 OCBOCHMS IUCIMIIIMHBEI «DJIEMEHTHI CTPOCHHUS BEIECTBA» SBIIETCS O3HAKOMIICHHE
CTYIEHTOB C COBPEMEHHBIM COCTOSHHEM HAyKHd O CTPOEHHH BEINECTBA, KaK OJHOIO M3 TJIABHBIX
pasznenoB (Gu3MYECKOH XHMMHH; (QOPMHUPOBAHHE XHMHYECKOTO MHPOBO33DEHHS HA OCHOBE
COBPEMEHHBIX NPEACTABICHUNH O CTPOCHHMH MOJIEKYJ, TBEPIBIX, XHIKHX M Ta3000pasHbIX Tenl. Ha
OCHOBE KpaTKOrO H3JIOXKEHHS OOIIMX BOIPOCOB TEOPHH CTPOCHHS aTOMOB M MOJIEKYJI H OCHOB
TEOPUH CTEPEOXUMHH U CTPOEHHS MOJIEKY KOOPIHHAMOHHBIX COETMHEHUI PaCCMOTPEHBI BOIPOCE]
CTPOCHHsI KOHICHCHPOBAHHBIX (Da3s, Takux, Kak >KHJAKHE, aMOphHBIe ¥ Me30¢a3sl. B cuny Hammuns
CHCUHATH3UPOBAHHBIX ~ KypCOB  CTPOECHHE  KPHUCTAIOB M  MeX(}asHbIX  IOBEPXHOCTE}k
paccMatpuBaeTcs B 00IUX YepTax.

3apaum: ray0OKOE MOHMMAaHME OCHOB TEOPHMH CTPOCHHS aTOMOB M MOJEKYI, IIPHPOJIbI
XUMHUYECKOM CBSI3M W JBIXYIIMX NPHYHH XMMHYECKOH DPEAaKIUM CTal0 B HACTOSINEE BpEMs
OTIPABHBIM MYHKTOM TIPH H3y4E€HHHM IPAKTHYECKH JIOOOTO (GHU3HKO-XUMHYECKOTO Kypca B
YHHBEPCHTETaX K XHUMHUKO-TEXHOJIOTHYECKHX By3aX. Kpome oBnafeHHss oOcHOBaMH Teopry
XAMHYECKOW CBsI3H, OOLIETO O3HAKOMJIEHHS C (OPMATBHBIM amnmaparoM M TEPMHHOJOTHEH,
BO3HHMKaeT HEOOXOMUMOCTH OOJiee TECHOTO 3HAKOMCTBA C KOHKPETHBIMH PACYETHBIMH CXEMAaMH,
KPUTHYECKOTO TIOHMMAHHUs X PEAIbHBIX BO3MOXKHOCTEH U orpannueHuit. OT cTynenTa Tpedyercs He
TOJIBKO YCBOECHME OOLIMX MIEH M NPHHIMIIOB TEOPHH CTPOSHHUS aTOMOB M MOJIEKYH (YTO, KOHEUHO,
OCTa€Tcsl BaXKHEHINEH 3a1a4el), HO U MX aKTHBHOE NIPHMEHEHHE, IPHUIIOKEHHE K aKTyalbHbIM, B TOM
qrcie emE He IMOJNHOCTBIO PENIEHHBIM 3a/adaM TeopeTHuecKod xumuu. Takas 3amada, KOTOpas
HEKOTOPOE BPEMs Ha3aJl Ka3alaCh HEPEAIFHOH B YCIOBHIX BY30BCKOTO IIPENOJABaHMs, CTAHOBHUTCS
ceifyac pasperiiMoi U MOAKPEIUISETCS 3HAUYMTENLHBIM PACIIMPEHHEM IPOrPaMM COOTBETCTBYIONIHX

00s13aTeNbHBIX Y4EOHBIX KYPCOB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Jucuuninaa « DIEMEHTHI CTPOEHHMS BEIECTBAY» OTHOCHTCS K 00sI3aTeIbHON YacTH y4e6HOT0 IIIaHa.



3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSI IO TUCIHHAILINHE

[Inanupyemsle pe3yabTaThl

O6y‘-ICHI/ISI I0 JHUCLMIIIIHMHE,

COOTHECCHHBIE C

ITAaHUPYEMBIM U

pesynbratami ocBoeHus: OIIOIT (koMmeTeHnuAMY ¥ HHAUKATOPaM¥ JOCTHXEHUS! KOMIIETEHIIHH )

dopmuUpyeMble
KOMIIETEHLIUK

(xoxm, conepxanue
KOMTIIETEHIIVH)

[Inanupyemble pe3ynbTaThl 00yUEHHs MO AUCLIMILUIMHE, B
COOTBETCTBUH C HHIUKATOPOM AOCTHIKECHHSI KOMIIETEHLUH

WHaMkaTop AOCTHKEHUS
KOMIIETEeHLMH
(k00, codeparcanue uHouxamopa

PesynbTarsl 00yueHus no
JUCLUMILTUHE

HaumenoBanue
OLIEHOYHOr0
cpeacTra

OIIK-2. CriocobeH
MIPOBOJIUTH C
coOIIOAEHHEM
HOPM TEXHHUKH
0€e301acHOCTH
XUMHYECKHUH
9KCTIEPUMEHT,
BKJTFOYAs CHHTE3,
aHaJIU3, U3YYECHUE
CTPYKTYpBI U
CBOMCTB BELLECTB U
MarepualioB,
HCClIeI0BaHUE
NPOLECCOB C UX
y4acTHeM.
IIK-5 CnocobeH
MPUMEHSTh
uHpOpMaHOHHbBIE
TEXHOJIOTHHU U
crieUaliu3uPOBaHH
bI€ MPOrPaMMBbI JIJIsI
00paboTku
MOy YEHHBIX
JaHHBIX

OIIK-2.1 3naer knacchbl
OMacCHOCTH OCHOBHBIX
BPEIHBIX XUMHUYECKUX
BELLECTB U CTENEHb UX

BO3ICUCTBHUS Ha OKPYIKAOLILYH)
cpeny; oOLIure npaBuia
TEXHUKH 0€30MacHOCTH NpH
pabote B n1abopaTopusx ¢
OMacHBIMU XMMHYECKHUMH
BELLECTBAMH.
OIIK-2.2 YmeeT npoBoAWTb
HCCICAOBaHHA, BKJIrOYas
CHHTE3, aHAJIU3, U3yUEHHE
CTPYKTYPBI U CBOKMCTB BELIECTH
1 MaTepHaJIOB, MPOLECCOB C UX
y4acTHeM ¢ COOJI0AeHHEM
MPaBUJI U HOPM TEXHHUKH
6e30MmacHOCTH.
OIIK-2.3. Bnageer
CMOCOOHOCTBIO OLIEHUBATh
MPHYUHBI BO3MOXKHBIX
HapyLIeHUH apaMeTpoB
TEXHOJIOTHYECKOTO Mpouecca,
MCIIPaBHOCTH 000PYI0BaHUS
NpY MPOBEEHUH XMMUYECKOTO
SKCIEpUMEHTa, 0€30MacHOCTh
€ro HCMOJIb30BaHu,
BO3MOXKHbIE PUCKH; HaBbIKAMH
Oe3omacHOro obpalueHus ¢
KUCJIOTAMH, IIEIOYaMH,
JIErKOBOCIUIAMEHSFOLIIUMHCS
XKHUIKOCTSMH W JPYTrHMMH
XUMHYECKHUMH BEIIECTBAMHU.
ITK-5.1. 3Haet MeTombI
NPOBEJCHUS CPABHUTELHOIO
aHaJiu3a, UCCIeIoBaHuM U
SKCMIEPUMEHTANBHbBIX paborT.
[1K-5.2. ¥meer pabotath co
CJIOKHBIM
HCCTIeIOBATENILCKUM,
nabopaTopHbIM
000pYAOBaHHEM H CPEACTBAMHU
usMepeHui; opMynupoBaTh
BBIBOJIbI U PEKOMEHIALIMH 110
pe3y/bTaTaM HCCIeOBaHHUS.
I1K-5.3 Brnapeer MeTonamu u

3HaeT: OCHOBbI COBPEMEHHBIX
TNPENCTaBICHHU O KBAHTOBOM
CTPOCHHUH MOJIEKYJI, CAMMETPHIO
MOJIEKYJIIPHBIX CUCTEM,
OCHOBHBIC JJICKTPHUYECKHUE U
MarHMTHBIE CBOUCTBA MOJIEKY 1,
OCHOBBI ME&XMOJIEKYJISIPHOTO
B3aMMOJENCTBUS, CTPOCHHUE
KOHJAECHCHUPOBAaHHBIX (a3, B TOM
YHCJIE — )KUAKOCTEH U aMOPhHBIX
BELLECTB.

Ymeer: K1acCHUIUPOBATH
MOJIEKYJIIPHBIE CUCTEMBI 10
JJIEMEHTaM CHMMETPHH C
OIIPEIECIIECHUEM TOUECUHOMU
IPYIIIBL, IPEICKA3bIBATh
CTPOEHHUE U OCHOBHEIE
JJIEKTPUYECKUE U MAarHUTHBIE
CBOMCTBA MOJIEKYJI IO HX
JHUIIOIBHOMY MOMEHTY,
[TOKa3aTellto PEJIOMIICHHUS H
OIITUYECKON aKTUBHOCTH,
IIpeJICKa3bIBaTh MOBEACHUE
dba3 ucxons u3 npeacTaBIeHUR
0 MEXMOJIEKYJIIPHOM
B3aUMOJECHCTBHUH.
Baapeer: OCHOBHBIMU
METO/IAMH OITUCAHHUS
KBaHTOBOI'O CTPOCHHS
MOJIEKYJI, OIICAaHUEM
CHMMETPHH MOJIEKYIISIPHBIX
cucreM 1o [ll&ndmucy,
OCHOBHBIMHU METOJIaMH
OIIPENCIICHUS JUIOJIBHOTO
MOMEHTA, T0Ka3aTeIs
MIPEJIOMJIEHHUS U ONITHYECKOH
aKTUBHOCTH MOJIEKYII,
OCHOBHBIMHU MPUHITATIAMHU
TEOPETUYECKOTO OIMHUCAHUS
CTPOCHHS KOHJIEHCUPOBAHHBIX

das..

TECThbI, BOMPOCHI




CPEICTBAMHU MaTeMaTHYECKOM
06paboTku 1 0600LIEHNSs
PE3yNbTAaTOB UCCIIEIOBAHHI Hal
OCHOBE CTaTUCTHYECKUX
JIaHHBIX.

4. OBbEM U CTPYKTYPA TUCIIUIIJINHBI

TpynoeMKoCTh TUCIUIIIMHEI COCTABIIAET 2 3a49ETHBIX SIUHMUIL, 72 Yaca.

TemaTuueckuii miian

dbopma o0yueHus — ounasi

KonrakTtHas pabora Dopmsl
o0yJarommxcs TEKYIIEro
8 C NIEJarOTHYECKUM = KOHTPOJIS,
No HaumenoBanwue tem o § paboTHUKOM E dbopma
0/ | W/WIH pa3genos/TeM § 2 E g IIPOMEXYTOY
JHCIUIIIIAHBI = - . g = S g | HOH
© |8 |=x = £ | 2& % | 8 % arrecranuu
S| 5 8 es5| gze | 2
212 g5 [28(28:2|8 |
§ E E S| m § g cemecmpam)
=8
1 OcHoBEI coBpeMeHHOU | 3 1-2 |2 2 2
TEOPUH XUMHUYIECKOTO
CTPOCHUS
2 | KBanToBBIE COCTOSIHUS | 3 34 |1 2
MOJIEKY I
3 Cummerpust 3 59 |8 10 3 4 | PeliTunr-
MOJIEKYJISIPHBIX CUCTEM KOHTPOJH Ne
1
4 | DnexTpuyecKue U 3 10- | 2 2 4
MarHMTHBIE CBOMCTBA 11
MOJIEKY T
S MexmonexkynspHbie 3 12- |2 2 | Petitunr-
B3aUMOJICUCTBUS 13 KOHTPOJb. No
2
6 | Crpoenwme xunkocrTei u | 3 14- | 2 4 1 2
aMOp(HBIX BEMIECTB 15
7 | O630p OCHOBHBIX 3 16- | 1 2 | Peiitunr-
PE3yNIBTATOB I10 18 KOHTpPOJIb Ne
H3YYEHUIO CTPOCHHUS 3
MOJIEKYJI
Bceero 3a 3 cemectp: 18 18 4 18 | 3auér
Hasmmuue B auciummne
KIV/KP
HToro no mucrmmime 18 18 4 18 | 3auér

Conepﬁcanne JIEKIIHOHHBIX 3aHSTHI 0 THCIHILIHHE




Paspen I. Ilporpammuposanue
Beenenne
OOmit 0630p METOOB TEOPETHYECKOTO M IKCIEPHMEHTAILHOTO U3y YeH S CTPOSHHS MOJIEKYT
U CTPOCHHUS BEIIECTRA.
Pasgen I. Ctpoenne moJiexy.n
Tema 1. OcHOBBI COBpEMEHHOI TEOPHH XHMHYECKOT0 CTPOCHHS
Conmepxanne TeMbl. OCHOBHBIE IONOXEHHS  KBAHTOBOM  MEXAHHKH. Crpoenue
OJTHODJIEKTPOHHBIX X MHOTO3JIEKTPOHHBIX aTOMOB.
Tema 2. CocTosTHHSI MOJIEKY.T
Conepxanne Tembl. PaBHOBecHBIe KoHGuUrypamuu wmonekyn. CTpyKTypHas H30MEpHS.
Ontuyeckue W30MEpEL.
Tema 3. CuMMeTpHS MOJIEKYJISAPHBIX CHCTEM
CozneprxaHue TeMBl. DNEMEHTHI M ONEPAIHH CHMMETPHH SEPHOM KOH(HTYpanun MOJIEKYJIBL
Toueunsie rpynmne! cummeTpun. [TOHATHE O IIPEICTABIEHUIX TPYIIT ¥ XapaKTepax IIPe/ICTABIEHHH.

OO6mue cBOKCTBa CHMMETPHUH BONHOBBIX (DYHKIIMH U IOTCHIUATBHBIX IIOBEPXHOCTEN MOJIEKYI.
Knaccuukanuss KBaHTOBBIX COCTOSHHI MOJNEKYN IO CHMMETDHH. CHMMeTpus aTOMHBIX H
MOJIEKYJIIPHBIX OpOUTAJICHA.

BiusHue cHMMeTpHE paBHOBECHOM KOHQHTypaluu sjep Ha CBOMCTBA MOJIEKYI ¥ HX
AVHAMUYECKOE TOBENICHHE (MUIONBHBIA MOMEHT M MOMEHTHl HHEPIWH, (GOPMY HOPMAIBHBIX
KoneOaHui, BBIPOXKIEHHME COCTOSHHM, COXpaHEHHE OPOHTATBHOMN CHMMETPUU IIPU XUMHYECKHUX
peaxuusx U T.11.). OpOuTanbHbIe KOPPESIIHOHHBIE THATPAMMEL.

Tema 4. JekTpHYecKHe H MATHUTHBIE CBOMCTBA MOJIEKY.I

Coneprxarye TeMbl. [10CTOSHHEIE BHEINHHE 3JIEKTPHYECKOE H MATHHTHOE MONS. JIMTIONBHBI
MOMEHT ¥ II0JIPU3YEMOCTE MOJIEKYJI, MATHUTHBIA MOMEHT i MarHUTHAS! BOCIPHHUMYHBOCT MOJIEKYL.
[TapamarseTH3M MONEKyIL

IToxazaTens npenomnenus. Pedpakuus. Onrayeckas akTHBHOCTb.

Tema S. MexxMosteKkyIsipHbIe B3aHMOJeCTBHSA

Conepxanve TeMbl. JIUIONE-TUIOIBHOE B3auMoieicTBEE. JIHCIEPCHOHHEIE CHITBI U bopmyna
Jlonmona. MexmonekynspHbeli noreniman JlemHapna-J[xonca. I[locTosHHAS Mapnenynra.
Monexynsapasle myuku. CTpyKTypa *XuaKocTeil. Bs3kocTs.

Ban-znep-BaanscoBsl cuiibl. Bomopoanas cBs3b.

Tema 6. O0630p 0CHOBHBIX Pe3y/IbTATOB N0 H3YYEHHIO CTPOCHHS MOJIEKY.I

Conepma}me TCMBEI. HOJ’II/DIHGPHHC KOMIIJIEKCHBIE COCAUHEHHUS. XeaThlL.
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Opranwueckue  coeauHeHus..  [loaudapaHEL. ®ynnepeHbl.  DIEeMEHTOPraHHYECKHe
coequHeHus. Metamnouensl. Knatparel. PoTakcaHbl M KaTeHaHBI [lonmamepe! 1 GuomoamuMeps.

benku.

Pasznen II. CTpoenne koHaeHCHpPOBaHHBIX (a3

Tema 7. Ctpoenne :xuaxocrteil 1 aMop¢HBIX BelecTs

Conepxanue Tembl. COBpEMEHHBIE METOZBI ONHCAHHS CTPYKTYPBl JKHIKOCTEH. QyHKIMY
panuanpHOro pacnpenenenus. Cnenupuka aMoppHOro COCTOSHHUS.

Tema 8. Ctpoenue mezodas

Conepxanue Templ. Ompenenenne Me3ohas. Merosl H3YYCHHS MX CTPYKTYPbI
[Inactudeckue xpuctammel. JXKuakme KpHCTAUIBI (HEMATHKH, CMEKTHKH, XOJIECTEPUKH U Jp.).
KU IKOKPHCTATITHYECKOE COCTOSIHUE B OHOIOTMYECKHUX CHCTEMAX.

3akmouenne

Yuenue o CTPOCHHH BCIECTBA — OCHOBA COBPEMEHHBIX B033pCHHﬁ XUMHHU.

Conepsxanue J1a60paTOPHBIX 3aHATHIA 10 NUCHUILIHHE

Tema 1. CTpykTypHas B mpocTpaHCTBEHHAS H30MEPHSL.

Tema 2. CuMMeTpHs MOJIEKYTISIPHBIX CHCTeM. TOYeUHBIe TPYIIIBI CUMMETPUH.

Tema 3. CammeTpus MOJEKYISIPHBIX chcTeM. Kinaccubukanus mo To9eqnsm rpymmaMm.

Tema 4. DnexTpuyeckue ¥ MarHUTHBIC CBOWCTBA MOJEKYIL. JIHIIONBHEIH MOMEHT H IOJIAPH3YEMOCTE
MOJICKYJI, MATHATHBIH MOMEHT H MarHUTHas BOCOPUMMYHBOCTb MOJEKyI. [Tapamarterusm MOJIEKY 1.
[Toxasarens npenomnenus. Pegpakuus. Onrudeckast aKTHBHOCTS.

Tema 5. MexMonekynsapHble  B3auMOJEHCTBHA.  JIMIONb-AUIONBHOE B3aUMO/JICHCTBHE.
Monexynsapuere myuxu. CtpykTypa x)uaKocteif. Ba3kocTs. Ban-nep-BaanscoBs! cuibl. Bogoponsas
CBSI3b.

Tema 6. Crpoenme XHIKOCTEH W aMOpP(HBIX BEINECTB. ACCONMATHI H KIIACTEPBI B KHMIKOCTHX.
Cnenudukxa aMophHOro COCTOSIHUS.

Tema 7. [ToBepXHOCTHOE HATSXKEHHUE KHUIKOCTEHH.
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5. OEHOYHBIE CPEJICTBA JJIsI TEKYILETO KOHTPOII YCIIEBAEMOCTH,

NPOMEXYTOYHOU ATTECTAIIUY 110 UTOTAM OCBOEHUS TUCIUILINHDI

1 YYEBHO-METOJUYECKOE OBECIEYEHHE CAMOCTOSITEIbHOM PAEOTEI
CTYIAEHTOB

5.1. Texymmuii KOHTPOJIb ycIIEBAEMOCTH

Texyumii KOHTPONb yCHEBAEMOCTH HPUBOIUTCS IO pe3ysibTataM PEWTHHT-KOHTPOJIS IO
CJIEIYFOIUM KOHTPOJIBHBIM BOIIPOCAM:
PetiTunr-xonrpoJn Nel
1. OcHOBHBIE OOXKEHHASI TEOPHH CTPOCHHS byrnepoga.
2.  Buns usomepuu.
3. OOmuit 0630p METOOB TEOPETHIECKOTO SKCIIEPHUMEHTAIBHOTO U3YYEHHUs CTPOCHHS MOJIEKY I
U CTPOEHHS BEIIECTBA.

4. OCHOBBI COBPEMEHHO# TEOPHH XHMHYECKOTO CTPOCHHSL.

i

OcHOBHEBIE IIOJIOKECHUS KBaHTOBOM MCXaHHUKH. CTpO@HI/IC OTHOSJICKTPOHHBIX U
MHOTO3JICKTPOHHBIX aTOMOB.

CocTostHHS MOJIEKYIL.

N o

PaBHOBecHBIE KOHDUTYparmu MOTIEKYL.
CrpykTypHas uzomepus.

Onrtugeckue H30MepEIL.

= ¥ ®

0. CrpyKTypa u CIEKTp aTOMapHOTO BOJOPOAa. ATOMHBIE opbuTanu. Paguyc Bopa.
11.  TomosmepHEIE IByXaTOMHBIE MONEKYJIBL. Cummerpus opOuTaei.

12. TeteposnepHble IByXaTOMHBIE MOIEKYJIbL. ONEKTPOOTPHIIATEIBHOCTb.

PelitTuHr-kouTpoas Ne2

SNeMeHTbl CUMMETPUM 1 onepaLLmm cummeTpumn k, C,, i.
JN1eMEHTbI CUMMETPUM 1 ONEPaLMN CUMMETPUN O, S,..
ToueuHble rpynnbl LUEHAKCca. Fpynnbi Cy, Cs, G, C,.
ToyeuHble rpynnbl LWéHdauca. Mpynnbi Cyy, Cop, Sa.
ToueuHble rpynnbi LWEH$AUca. Fpynnbi Dy, Dy, Dpg.
ToyeuHble rpynnbl LW&Hdauca. Mpynnbi T, O, Rs.
Mopasok knaccudumKaumum No TOUEYHbIM rpynnam.

lpynnosoe ymHoxeHue. CBoiicTea rpynn.

e ® N o A w N R

MartpuuHoe npeacrasneHue TpaHchopmaLmii.

=
=

XapaKTep onepauuit CMMMeTpUm.
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10.

11.
12.

sl

L P N w

10.
11.

PedTHHr-KOHTPOIL No3

JIAIOIBHBIA MOMEHT M NOJSIPH3YEMOCTh MOJIEKYL.

MarHuTHBIA MOMEHT U MarHUTHAs BOCIIPHHMYHBOCTE MojieKy 1. [TapamarseTusm monexy.
[Toxasatens npenomienus. Pedpakuus.

OnTHyeckas akKTHBHOCTb.

MexmonexynsapHble B3auMoneficTRYS.

VYpaBHenue Jlebas.

Meronyika onpenenenys IUIONBHOTO MOMEHTA 4 U MOJIAPH3YEMOCTH X IO IUIOTHOCTU L U
TUBJICKTPUYECKOM IPOHUIIAEMOCTH & .

IomspusyemMocTs mpu BRICOKHX YacToTax. Pedpakius.

VYpasrenue Jlopenna-JlopenTna.

MCTOJII/IKa OIIPENCIICHU S SJIeKTpOHHOﬁ IIOJISIPU3YEMOCTH &,, 110 INIOTHOCTH O U MOKA3aTEeo

IIPEJIOMIICHHS N.
ANTATHBHBIE CBOMCTBA pedpaKiuH.
OpueHTanuonHoe, HHIYKIHOHHOE U JUCIIEPCHOHHOE B3alMOICHCTBHE.

XKunkue xpucramisl. AMOpHOE COCTOSIHHE.

5.2. HpOMe)KYTO‘IHaSl aTTECTAlHUA N0 HTOIraM OCBOCHHS JUHCIHUNIHHBI

Bonpocs! k 3auéry

OcHOBHbIE MONOXKEHHS TeOPHH CcTpoenus ByTieposa.

Bune! uzomepun.

CTpyKTypa u CIEKTp aTOMapHOro BOAOPOIa. ATOMHEIE opbutanu. Paguyc Bopa.
['omosiepHBIe 1BYXaTOMHBIE MOJIEKYJIBL Cummerpus opbuTaneit. [eteposineprsie JIByXaTOMHbIE
MOJIEKYJIBL. DIEKTPOOTPHUIATENLHOCTb.

DIIeMEHTBI CHMMETPHH H OT€pallyiy cummerpuun E, Cy, 1, o, S,.

Toueunsie rpynmsr [éudmica. I'pynner Cy, Cs, Ci, Cp, Cpy, Cons Sh, Dy, Dip, Dng, T, O, Rs.
Ilopsinok KnaccH(pUKaIMy [0 TOYEYHBIM Ipymnam. I pymnnoBoe yMHOXeHue. CBoiicTBa rpymnm.
Marpuynoe npencrasinesne Tpanchopmaruii. Xapakrep onepanuit CHMMETPHH.

JUIONBHBIA MOMEHT. JIHIIeKTPUYECKAs TPOHHLIAEMOCTb. [onsipuzarus.

OneKTprYeckas BOCOIPUAMYUBOCTS. [10Mapr3yeMocT.

Ypasuenue [e6as. Metoauka onpeeneHus qUIONIBHOTO MOMEHTA M ¥ TOJIIPU3YEMOCTH X TIO

IINIOTHOCTHA p U }IHSJ’ICKTpH‘IGCKOfI IDPOHHUIIAEMOCTH & .
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12. ITonsspu3yeMOCTh IpU BBICOKHX YaCTOTAX. Pedpakius. Vpasuenue Jlopenua-JlopenTua.

MCTOI[I/IKa OIIpCICIICHUSL SHGKTpOHHOﬁ IIOJIAPU3YEMOCTH &, TIO IUIOTHOCTH £ H IIOKA3aTeIix

NPEJIOMIICHUS . AJUTHTUBHBIE CBOMCTBA pe)paKIuH.

13. MarHuTHas BOCIPUUMYMBOCTH. MArHWUTHBIN JMNONBHBIA MOMEHT. ITOCTOSHHBI MAHHTHG]
MOMEHT. (a30BBI€ IEPEXOIB IAPAMATHETHKOB MPH MOHHWKEHHH TemIeparypsl. Brusnue
BHEIIHETO MAarHUTHOI'O IOJIS.

14. OpuenTanroHHOe, HHAYKIMOHHOE U JUCTIEPCHOHHOE B3aUMOJICHCTRHE.

15. OTrankuBanue ¥ CyMMapHOE BaHIePBaaIbCOBO B3aHMOICHCTRHE. Bonoponuas cBss3b.

16. Ctpyktypa xumkocred. JKuakue MeTawibl Monekynspuble xuakoctd. JKuakoctu ¢
BOJIOPOJHBIMHU CBsI3sIMH. Boja.

17. Kunxue xpucranisl.

18. AmopdHOe cocTosame.

5.3. CamocTosTeabHast pa6oTa 00yqaromerocs.

1 pazoen. Bvibepume npasunvusie omeemoi:

1. MonekyJibl KakuX BEIIECTB CIIOCOOHBI K OPHEHTALHOHHBIM B3aHMOICHCTRASM:

CO, H,. He, H,0, HCI, Sg, P4, CL,?

2. Kaxue 13 BemecTB CIIOCOGHEI K 06Pa30BaHHUIO BOJOPOIHBIX CBSI3Ei:

CH4, NH3, Hy, CH3CH,OH, CH;COOH, CH3;0CHj3, CaH,?

3. Kakue u3 BemecTB 00pa3yroT KpUCTAJUIB HOHHOTO THIIA:

HCI, I, KI, NaBr, Na, Cu, Ca0O, CaC05?
2 pasoen. Bcmaevme nponyuiennsie cnosa:

4. BaH-/1ep-BaaibCOBEI CHIIBI OBIBAIOT TPEX TUNOB: ..., ..., H ... .

5. ... CHJIBI IPOSIBIISIFOTCS. BO BCEX CIIYYasX, IS JIFOOBIX BEIIECTB.

6. OpHeHTaIIHOHHBIE B3aUMOIEHCTBHIS HIMEIOT MECTO B CIIy4ae ... MOJIEKYL.

7. BoIoponHbIe CBA3M BO3HHKAIOT MEXIY MOJIEKYJIaMH, COZlepXKaIllAMK aTOMBI BOJOPO,1a.
COCIUHEHHBIE C aTOMAMH BBICOKOW ... .

8. Hannyyie He TONBKO GIIKHETO, HO M JIATBHETO MOPSAKA OTIHYAET ... TeJIa OT ...

9. YacTHIubl, pacmONOXKCHHBIE B Y3Jax ... KPHCTAUIAYECKOH PELIETKH, CBS3aHbl BaH-Jep-
BaaJIbCOBBIMU CHJIAMH.

10. B y31ax KpUCTaIIIHYIECKO PEIETKH HOHHOTO TUIIA PaCIIOJIOXKEHH ...

11. HaumeHee MeXaHWYECKH NPOYHBl M HAWOOJEE JIETKOIIABKH KPHUCTAJUIBL C ... THIIOM
PEIIETKH.

12. Tak kak MMpPHHA 3aNPEIEHHON 30HBI 1 KPHCTAUIA ATMA3a COCTABISIET 7 3B, anwvas

SIBJISIETCS
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3 pazoen. Omeemome Ha 60npochi:

13. Pacnonoxure ¢popmyinsl crenyrommx semects: Cl,, HCI, CCl, B MOPSZIKE BO3pACTaHUs
POJIM OPHEHTAMOHHBIX CHJI B MEXXMOJIEKYJIIPHBIX B3aHMOICHCTBHSIX.

14. Pacnonoxwure dopmynsr Bemects: NHz, H,O, HF B TOPSIKE BO3PACTAHMUS SHEPIUM
BOJIOPOJIHOM CBSI3H.

15. Kakoe w3 H30MEpHBIX COEIMHEHHIA: CH3-O-CH3; wmu CH3-CH,-OH wmmeer Gosnee

BBICOKYIO TeMIleparypy kunenus? [louemy?

Omeemsl Ha 60npocyl Ona camonposepku

1 paszoen.

1. ITonspueie monekynsr: CO, H,O, HCI.

2. CoenlHEHHS, B KOTOPHIX aTOMBI 2JIEMEHTOB GOJIBIION 3JIEKTPOOTPHLATENILHOCTH CB3aHbI C
aromamu Bogopozna: NHiz, CH3;CH,OH, CH;COOH.

3.  CoenuHeHus, B  KOTOPHIX  CBS3aHBl  aTOMBbl  CHJIBHO pasnuyaronieiics
anekTpooTpuniareabHocTd (30 > 2): KI, NaBr.

2 pazoean.

4.... IMCTIEPCHOHHBIE, OPHEHTALUOHHBIE U HHIYKIIHOHHBIE.

5. JlucuepcuoHHEIE. ..

6. ...IOJSPHBIX...

7. ...2€KTPOOTPHUIIATENLHOCTH.

8. ...KpHCTAJLIMYECKHUE. .. aMOP(DHEIX.

9. ... MONEKYISPHOIA. .

10. ... HOHBL

11. ... MONEKYISIPHBIM. ..

12. ... IUINEKTPHKOM.

3 pazoen.

13. HC1, CCl, Cl,.

14. DuHeprus  BOZOPOZHOW  CBA3M TeM  OOJblIe, 4YeM  GOJbIIE pasHuna
BJICKTPOOTPUIATENILHOCTEH BOJOPO/A ¥ BTOPOro d1eMeHTa. [lopsinok Bo3pacTanus OHEPIUH CBSI3H:
HF > H,O > NH;.

@OoHJ OIEHOYHBIX CPEACTB IS INPOBENCHHS ATTECTALUM YPOBHS CPOPMHPOBAHHOCTH

KOMIIETCHIIN M OGy‘I&IOHII/IXCH IO JUCITUITIIMHE O(I)OpMJ'IﬂCTCSI OTACIbHBIM JOKYMEHTOM.



11

6. YYAEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

JAUCIIUAITIIMHBI
6.1. KauroofecneuyeHHOCTH

KHUTOOBECTIEYEHHOCTH |
Konnuec ]
TBO
HanmenoBanue nuTepaTypsl: aBTOp, Ha3BaHUE, BHI H3AHNUS, 'on 3K:§er I ———
H3/1aTCJIbCTBO BHARA | nanmi 6ubanorteke Bal'y
B
o6ubauoT
€Ke
Bal'V s
COOTBETC
TBHHU C
OrocC
BO
1 2 3 4
OcHoBHas nuTeparypa*
1. Hosrkos A.®@. CtpoeHue BerecTsa (DJI€KTpOHHEIE 2013 2 http://e.lanbook.com’b |
000JI0YKH aTOMOB. XAMUYECKAS CBS3b. Konnencupopannoe ooks/element.php?pl | ‘
cocrosHuE BemecTBa). M3narenscteo: HUY UTMO. 2013. _1d=71093
2. Muxaiinenko 0.A., Mesenues K.B. CTpoeHHe U peakIMOHHAS 2013 http://e.lanbook.com
CIIOCOOHOCTE BEIIECTB: yueOHOe mocobue. M3aaTenseTBo: /books/element.php? |
KysI'TY umenu T.®. I'opbayesa. 2013. pll id=6643 J
3. A.M. I'onyGeB u ap. CTpoeHue BelecTsa. 3anauu s 2013 www.studentlibrary.ru |
3alIUTEI MOAYJIS 1 O KypCy XMMHH : METOL. YKa3aHus. M. :
W3zg-eo MI'TY um. H. D. Baymana, 2013.
JlonoHuTeNbHaS TuTeparypa N
1. AM. T'ony6es, A.A. Bonkos, U.B. Taresauna, B.H. 2010 1 www.studentlibrary.ru
I'opsiueBa. Ctpoenue Bemecta. CTpOEHME KPUCTAILIOB : yueo.
[Tocobue. M.: M3n-o MI'TY um. H.D. Baymana, 2010.
2. A/A. T'ypos, @.3. banaes, I1.B. Ciutukos. Ctpoenue 2011 1 www.studentlibrary .ru

BEIIECTBA : METO/I. YKa3aHMs K BBIIOIHEHHUIO J1ab0opaTopHOi
pabotsl o Kypey «O0mmas xumus». M.: Uzn-so MI'TY um.
H.3. baymana, 2011.

6.2. Ilepuoauyeckue U3TaHus:

1. XKypHain cTpyKTypHOH XHUMHUH.

6.3. UnTepHeT-pecypcesl.

1. http://www.scirus.com/

2 http://www.ihtik.lib.ru/

3. http://www.y10k.ru/books/

4. http://www.abc.chemistry.bsu.by/current/fulltext.htm
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http://www.sciencedirect.com
http://chemteq.ru/lib/book

5

6

7. http://www.chem.msu.su/rus

8 http://djvu-inf.narod.ru/nclib.htm
9 http://www.elsevier.com/

10. http://www.uspkhim.ru/

11. http://www.strf.ru/database.aspx

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLUTILIUHBI

JUnist peanusanyy JaHHON JUCLUILIMHBL KMEIOTCS CIIeNHAIbHBIE IOMEIIEHHS IS npoaeueﬂm
32HATHH JIEKIMOHHOTO THIIA, 3aHSTHH NPAKTMYECKOTO THIA, IPYNNOBBIX M HHIHBHAYATbHBIX
KOHCYJIbTaIlMH, TEKYIIEro KOHTPOIIS U POMEXyTOUHOH aTTectarnuu. [IpakTHueckue/1a6oparopisic
paboThI IpoBoAsATCA B Taboparopuu 331-1, 425-1, 433-1, 405-1.

IIpy YTeHHH JIEKUHMOHHOTO Kypca HCIONB3YIOTCS MyJIbTHMETHHHBIE CPENCTBA OOYUCHHS 3
BHJIe HAbOpa CIIaKIOB ¢ TEMOHCTpAIHeH Yepe3 POEKTOP.

Ha 1a60paTOpHBIX 3aHATHSIX M JIEKIHSIX HCIOJB3YIOTCS HATMSIHbIE IOCOOUS B BUIE MOJICIICH.

B nmaboparopHoM NpakTHKyMe 3aieiCTBOBaHBI NPUOOPHl M YCTAHOBKH: pedpakTomerp.
IMUKHOMETPBI, (M(POBBIE BECHI, yCTaHOBKA Pebunmepa.

[lepeuenb HCIONBE3YEMOro JHIEH3HOHHOIO NPOrpaMMHOrO obecrmeuenus: Windows 7.

Microsoft Office 2010, Power Point, Adobe Reader,
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Pabouyro mporpammy cocrasui gouent Jlooko B.H. /7

Penenzent
(mpencraBuTens paboToIATENS)

000 «BMOXVMPECYPC», Hay4HSI# COTpYAHHA

K.X.H. K. HaprX.I/IH

[Iporpamma paccMOTpeHa U 0J0OpeHa Ha 3acelaHuu Kadeapsl XUMUH

IIporoxon Ne_ /P ot Z20.0g 202/ 20 T

3aBenyromuil kadempoit // /. /‘74—,”;—"’-’/ b.A. Kyxtun
A
oo

Y
Paboyas nporpamMmma paccMOTpeHa 1 0J00peHa Ha 3acelaHiH Y4eOHO-METOANIECKOM KOMUCCHH

nanpasneHus 04.03.01 — «Xumus»

Iporoxon Ne 70 ot 24, O 252/ 20 .

[Ipencenaresns KOMUCCHU /9//:;«/7 b.A. Kyxtun
P

<
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JIMCT IIEPEYTBEPX/JIEHUSA
PABOYEN ITPOTPAMMBI JUCLUILIAHBI

Pabouas nporpamma og06pena Ha y4eOHBIH rof

[Tporokon 3acenanus xadeapsr No OT roja

3aBenyromui kaheapoi

Pabouas nporpamma on06pena na y4eOHBIH To1

IIpoTokon 3acenanus kadeapsr No oT roga

3aBenyromuii kadeapoii

Paboyasa mporpamma ono6pena Ha y4eOHBIH TO1

ITporoxon 3acenanus kadeapsr Ne oT roaa

3aBenyromuii kaheapoi
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JIMCT PETUCTPAIIMU UBMEHEHUI
B pabouyto NporpaMmMy AMCLMITIUHBI
«DIIEMEHTBI CTPOCHHS BEMECTBA» 00Pa30BaTebHON NPOrpaMMBI HanpaBJieHus noaroTosky 04.03.01 —
XHMHs, HaNPaBJICHHOCTh: XUMHYECKUM aHAIM3, XUMUIECKas U DKOJIOIHYECKas] OKCIEPTH3a O0BEKTOB

OKpYKaroIleH cpeibl

Howmep BHeceHbl u3MeHEeHHUs B 4acTH/pasaensl Hcnonnurens OcHoBanue.
WU3MEHEHUS paboueii nporpaMmel ®UO (HoMep U narta npoTokona
3aceianus Kadeapsi)

3aB. kadenpoi /
Ioonuce DQHO




