CocraBurenn(n)

CornacoBaHo ¢ pabOTOIATENISIMHU:

Hanp ABJICHUC ITOATOTOBKHU /

MHWHOBPHAYKHU POCCUA
DdenepanbHOE rocy1apCTBEHHOE OIOKETHOE
o0pa3oBaTeNbHOE YUPEXKIEHHE BBICIIETO 00pa30oBaHuUs
«AcTpaxaHCKU rocynapcTBeHHbIN yHUBepcuTeT nMenu B. H. Tatumesa»
(AcTtpaxaHckuii TocyapcTBeHHbIH yHUBepcuTeT UM. B. H. Tartuimesa)

COI'NTACOBAHO YTBEPXIAIO
PykoBonutens OITOII 3aBeayrouuii kapeapoit Xxumuu
C.b. Hocauen JI.LA. Jlxurona
«04» anpens 2024 r. «04» anpens 2024 r.

PABOYASA ITPOI'PAMMA JTUCHHUITVIMHBI

«CTPOEHHE BEIHIECTBA»

CIICOHUaJIbHOCTD

Hanpasnennocts (mpoduib) /

crrermmanmsamsg OITOIT

Kpanugukanus (cTemneHs)

dopma 00yueHHUs

I'ox mpuéma

Kypc

Cemectp(bl)

Actpaxans — 2024

Yabaxosa A.K., 1o1eHT, K.X.H., JOIEHT

®unyposa C.H., 3amecTuTesIb HAYAJIBLHIKA O0TEJIA
(pusuko-xumuyeckux ucciaenopanuii UnxxenepHo-
TeXHU4ecKoro neHrpa «l'aampom go0b14a
AcTpaxaHb», K.X.H.,

Jlyknn H.B., nupextop MBOY r. Actpaxanu
«JInmen No2y

04.05.01 «@yH1aMeHTAIbHAA U NPUKJIATHAS XUMHUSD)

(I)yH)laMeHTa.]ILHaﬂ H NPpHUKJIATHAA XUMHUA

Xumuk. [IpenogaBaresb XumMuu

OYHas1



1. EJIM 1 3AJIAYHN OCBOEHUSA JUCIIUIIJIMHBI (MO Y JISA)

1.1. Hesn ocBoeHusi aucuMmMHbl «CTpoeHHe BelIeCTBAa»: pPACIIUPUTh 3HAHUSA
CTYJEHTOB B BOIIPOCAaX XHMHM DJJIEMEHTapHBIX YaCTUL, XHUMHUYECKOH CBSI3U, pPACTBOPOB,
pPa3IUYHBIX BUJOB H30MEpHiH, CTEpPEOXHMMHUH, JaTh IPEJCTABIEHUE O HOBBIX METOJaX
UCCIIEJIOBaHMSI CTPOEHUSI M CTPYKTYpbl BemiecTB. Takum oOpasom, Kypc «CTpoeHHE BELECTBa»
HEOOXOJUM JUIsl KOMIUIEKCHOIO NMOHHMMAaHHS MEXaHHW3MOB M 3aKOHOMEPHOCTEH B M3MEHEHUU
CBOICTB U MTOBE/ICHUS BEILIECTBA, KOTOPbIE HAMIPSIMYIO 3aBUCST OT €r0 CTPOCHHUS.

1.2. 3agaum ocBoeHMss AUCHMILUIMHBI «CTpoeHHe BeLIeCTBA»: pPACUIMPUTh 3HAHUS
CTYJICHTOB B BONPOCAaX XHWMHUHM OJJIIEMEHTAPHBIX YACTHUIl, XHMHUYECKOW CBS3U, PaCTBOPOB,
pa3IMYHBIX BUAOB HW30MEPUN, CTEPEOXUMHH, JaTh TMPEACTABIEHHE O HOBBIX METOoJax
WCCJICIOBAHMSI CTPOEHUS U CTPYKTYPhI BEIISCTB.

2. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OIIOII

2.1. YueOonasa aucummiinHa «CTpoeHHE BEIIECTBa» OTHOCUTCA K 00S3aTeIbHON YacTu
6J10Ka B1.5.22 y4eOHOro IUIaHa U OCBAUBAETCS B 5 CEMECTPE.

2.2. JIna u3yvyeHHs NAHHOHN y4eOHOI TUCHUILUIMHBI HeOOXOAUMBI CielyIolIue 3HAHMSA,
YMEHHs, HaBbIKHM, (opmMupyeMblie NpPeAIISCTBYIOIMIMMH Y4eOHBIMH JMCHUILIHHAMHA
(MoayasimMm):

y4eOHbI KypC JIOTHUECKH CBA3aH C TEOPETUYECKHMMHU OCHOBAaMH HEOPTraHUYECKOM,
AQHATMTUYECKOW, OpPraHWYecKod, (U3NYEeCKO XHMMUH, (U3NYECKAX METOAOB  aHAIM3A.
CrnenoBarenbHO, «BXOJHBIE» 3HAaHMA M YMEHHUS OOYyYalOLIErocs CBs3aHbl CO 3HAHHEM
TEOPETUYECKUX OCHOB BBIMIEOO03HAYCHHBIX YIEOHBIX XUMHUYECKUX AUCITUTUINH.

3HaHUA: NPEACTABIECHUE O XMMHUYECKON HayKe B LIEJIOM, BKIKOYasi XUMHUIO KaK Makpo-, TaK
¥ MUKPOOOBEKTOB, COBPEMEHHBIE MTPE/ICTABICHUS O CTPOSHUH U CTPYKTYpPE BEILIECTB B Pa3IMUHBIX
arperaTHbIX COCTOSTHUSAX

YMEHHUsI: COBPEMEHHBIE NIPEACTABICHNAS O CTPOECHUU M CTPYKTYPE BEIECTB B Pa3INYHBIX
arperaTHbIX COCTOSIHUSAX IO3BOJISIET CTYAEHTY Oojiee TIyOOKO pa3o0paTbcs B 3aKOHOMEPHOCTSIX,
CBSI3aHHBIX C U3MEHEHUEM U IIPOTHO3UPOBAHUEM UX CBOWCTB.

HaBpiku: TeXHUKH 0€30MaCHOCTH MPH BBINOJHEHUHM PAabOT B XMMHUYECKOH J1abopaTopHH,
peructpani ¥ 00paOOTKH pe3yJTbTATOB SKCIEPUMEHTOB, METOAAMU OTOOpa MaTepuaia JUIs
TEOPETUYECKUX 3aHATUI U TaOOpaTOPHBIX PabOT.

2.3. Mocaeaywommue y4deOHbIe AUCHUIIMHBI (MOAy/JM) W (WJIM) NPAKTUKH, IS
KOTOPBIX HEOO0XOAMMbI 3HAHWS, YMEHHsl, HABbIKH, (OpMHUpYeMble [TAHHON Yy4eOHOU
AMCHMILINHOM (MOxyJiem):

- OpraHuydeckasi XuMus (CTepeoxumusi);

- ¢usnueckne U (UNKO-XMMHUYECKHUE METOJbl HCCIENOBaHHs B XUMHUHU (IIPUMEHEHUE
COBPEMEHHBIX METO/IOB aHAJIN3a B XMMHUYECKUX HCCIICIOBAHUSAX);

- COBPEMEHHBIE METObl XMMHUYECKOT0 aHanu3a (metog PCA).

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JUCHUIIJIMHE (MOAYJIIO)

[Ipouiecc ocBoeHMS] AMCHUIUIMHBI (MOAYJS) HampaBieH Ha (OPMHpPOBAHHE 3IIEMEHTOB
cnenyromen(nx) kommnereHnuu(ui) B coorserctBuu ¢ ®I'OC BO u OIIOII BO no ganHomy
HaMpPaBIEHUIO MOJITOTOBKY / CHIEIIMATbHOCTH:
oowenpogpeccuonanvuvix (IIK):



OIIK-1.

«Crocoben

AHAJIU3UPOBATD,

UHTEPIPETUPOBATE U

000011aTh

pe3yJIbTaThl

SKCIIEPUMEHTAJIbHBIX U PACUETHO-TEOPETUUYECKUX PAabOT XUMUYECKOW HAIIPABIEHHOCTHY,
OIIK-2. «CnocobeH MpOBOAUTH XUMHUYECKHH IKCIEPHUMEHT C HCIOJIb30BAHUEM COBPEMEHHOTO
00opyIoBaHus, COOJII0/T1asi HOPMBI TEXHUKH 0€30IMacCHOCTH

Tabauna 1. JlekoMno3uuus pe3yabTaToB 00yUeHHs

Kon u [TnanupyeMble pe3yJbTaThl 00yUeHHUs M0 AUCHHUILIHHE (MOIYIIO)
HaVMEHOBaHUE
Koz WHJIUKATOpa
KOMIIETEHLIUH 3HaTthb (1) YMmets (2) Bnaners (3)
JNOCTUKEHUS
KOMIETEHLHUH
OIlIK-1 OIIK-1.1 - pe3yJIbTaThl - - HaBBIKAMU PaOOTHI
Cucrematusupyer u XUMUYECKUX CUCTEMATHU3UpOBaTh | C pe3ysibTaTaMu
aHAIN3UPYET 3KCHEPUMEHTOB, Y QaHAIU3UPOBATh | XMMHUYECKUX
pe3yJIbTaThl Ha0II01eHUH, pe3yJbTaThl HKCIIEPUMEHTOB,
XUMUYECKUX W3MEPEHHUI, a TAKKE XUMHUYECKUX HaOII0ICHUH,
AKCIIEPUMEHTOB, pe3yJIbTaThl AKCIIEPUMEHTOB, U3MEpPEHUN, a TaKxke
HaOJI0ICHUH, pacyeToB CBOMCTB HaOII0IeHUH, pe3yabpTaTamMu
W3MEPEHNH, a TAKKE BELIECTB U M3MEPEHUM, a TAKKE | PACUETOB CBOWCTB
pe3ynbTaThl MarepuaioB pe3ynbTaThl BEILECTB u
pacueToB CBOMCTB pacyeToB CBOWCTB | MaTepHaJIOB
BEILIECTB U BEILECTB U
MaTepUajoB MaTepUajoB
OIIK-1.2 - pe3yJIbTaThl - UHTEPIPETUPOBATh | - HaBBIKAMH
[Ipennaraer COOCTBEHHBIX pe3yabTaThl WHTEPIpPETALNH
MHTEPHPETALNIO SKCIEPUMEHTOB U COOCTBEHHBIX pE3ynbTaTOB
pe3yJIbTaTOB pacueTHo- HKCIIEPUMEHTOB U | COOCTBEHHBIX
CcOOCTBEHHBIX TEOPETHYECKUX pacyeTHo- 3KCHEPUMEHTOB u
AKCIIEPUMEHTOB U pabor ¢ TEOPETUUECKHUX pacueTHo-
pacyeTHo- HCIIOJIb30BAaHUEM paboT ¢ TEOpETHUECKUX paboT
TEOPETUUECKUX TEOPETUUECKHUX UCIIOJIb30BAaHUEM | C  HCIIOJIb30BaHUEM
pabot c OCHOB TEOPETHUECKHUX TEOPETHYECKUX
HCII0JIb30BAaHUEM TpaJlULIUOHHBIX U OCHOB OCHOB
TEOPETHUYECKUX HOBBIX Pa3/IeJioB TPAAUIIMOHHBIX U | TPAJULUOHHBIX u
OCHOB XUMUHU HOBBIX pa3JIeJioB HOBBIX pas3zenoB
TPaAULIMOHHBIX U XUMUHU XUMUU
HOBBIX pa3JIeJIoB
XUMUHU
OIIK-1.3 - pe3yJIbTaThl - hopmynupoBatp | - HaBbIKaMU
dopmynupyet aHanusa 3aKIHOYEHUS U (dhopMynupoBaHus
3aKJIIOUEHUS U JUTEPATYPHBIX BBIBOJIBI 10 3aKITIOYEHU N u
BBIBOJIbI 110 JTAHHBIX, pe3ynbTaTam BBIBOJIOB o
pe3yJsibTaTamMm COOCTBEHHBIX aHaJIM3a pe3ynbTaTtaM aHajau3a
aHanusa 3KCIEPUMEHTAIIbHBIX JIUTEpaTypPHBIX JUTEPATYPHBIX
JUTEPATYPHBIX U pacueTHo- JTAHHBIX, JAHHBIX,
JTAHHBIX, TEOPETHUYECKUX COOCTBEHHBIX COOCTBEHHBIX
COOCTBEHHBIX paboT XUMUYECKON | HKCIIEPUMEHTATIBHBIX | SKCIIEPUMEHTATBHBIX
SKCIIEPUMEHTAJIbHBIX |  HAMpPaBIE€HHOCTH U PacyeTHo- u pacyeTHo-
U pacyeTHO- TEOPETUUECKHUX TEOPETUUECKUX paboT
TEOPETUYECKHUX paboT XUMUYECKONH | XUMUYECKOU
padoT XUMUYIECKOIH HAIpPaBJIEHHOCTU | HANPaBJIEHHOCTH

HaIlIpaBJICHHOCTHU




Kon Kox u [TnanupyemMble pe3ysibTaThl 00YUYEeHHUs 0 TUCIHUILIMHE (MOIYIIIO)

KOMITETEHIIUU HAaUMEHOBaHUE 3uatsb (1) Ymerts (2) Baazets (3)
OIIK-1.4 Bnaneer - CHHTETHUYECKHUE U - IPOBOJUTH - Bnageer HaBpIkaMu
HaBBIKAMHU aHAJIUTUYECKHE XUMUYECKUH IPOBEICHUS
MIPOBEICHUS METO/IBI TTOTyYeHHSI 9KCIEPUMEHT, XUMHUYECKOTO
XMUMHUYECKOTO U UCCIIEJIOBaHUS paboTaTh C 9KCHEPUMEHTA,
HKCIIEPUMEHTA, XUMHAYECKHX OCHOBHBIMH OCHOBHBIMH
OCHOBHBIMHU BEIIECTB M PEAKIUHA | CHHTETUYECKUMHU M | CHHTETMUECKUMH U
CHUHTETHYECKUMU H AQHATTUTUYCCKIMU | aHATUTUYECKUMHU
aHAJTMTUYECKUMHU METOAAMHU METO/1aMHu
METOAAMHU MOJTYYCHUS U Oy YCHUS U
HOJyYeHHUS U UCCIIEI0BaHMS UCCIIeI0BaHUS
MCCIICTIOBAHHUS XUMHAYECKUX XUMHUYECKHX BEIIECTB
XUMHUYECKUX BEIIECTB M PEaKIUi | U peakiuii
BEILECTB U PEaKLIUN

OIIK-2 OIIK-2.1. 3naer - huznyeckue u - HCCIIEI0BATh - HaBBIKAMH PabOTHI C
busngeckue u XUMHUYECKHE ¢busnveckne u ¢buznIecKuMu u
XUMUYECKHE CBOWCTBA BEIECTB, XUMUYECKHE XUMHUYECKUMU
CBONCTBA BEILIECTB, HOPMBI TEXHUKU CBONCTBA BEILIECTB, | CBOWCTBaAMU
HOPMBI TEXHUKH 6e30macHOCTH IpU HOPMBI TEXHUKH BEIIECTB, HOPMaMH
0€30IMacCHOCTH TIPH paboTe ¢ HUMU 0€30IMaCHOCTH TIPH | TEXHUKH
paboTe ¢ HUMU paboTe ¢ HUMU 0€30MacHOCTH  TIpH

paboTte ¢ HUMHU

OIIK-2.2.
OcymecTBiser
BbIOOp (PHU3UKO-
XHUMUYECKHUX
METOAOB aHAIN3a,
aJICKBaTHBIX JJIS
peuieHus
HUCCIIEN0BATEIILCKON
3aJa4U C
MIpUMEHEHUEM
3HAHUS O BPEIHBIX U
OITACHBIX CBOHCTBaX
BEIIECTB MpHU paboTe

- (husuko-
XAMHAYECKHE METOIbI
aHajan3a,
aJieKBaTHEIC IS
peLeHust
HCCIIEN0BATEIBCKOM
3a7auM C
MIPUMEHEHUEM
3HaHUS O BPEIHBIX U
OMAaCHBIX CBOMCTBAX
BEIIECTB MPHU paboTe
C HUMH, IPOBOIUTH
OLIEHKY BO3MOKHBIX

- OCYILIECTBIIATh
BbIOOD (pusHKO-
XUMHYECKHUX
METO/IOB aHAJIN3A,
aJIeKBATHBIX JIJIS
pereHus
HCCIIEI0BATENIbCKOM
3a/1a4uu ¢
MIPUMEHEHUEM
3HAHUS O BPEIHBIX H
OTIACHBIX CBOMCTBAX
BEIIIECTB MpHU paboTe
C HUMH, IPOBO/IUTH

- HaBBIKAMH PabOTHI C
BbIOOpOM  Qu3UKO-
XUMHYECKHX METOI0B
aHaJan3a, aJcKBATHBIX
IS peLeHust
HUCCIIEN0BAaTEILCKOU
3aJauM c
MIPUMEHEHUEM
3HaHUS O BPEAHBIX U
OMacHBIX CBOMCTBAX
BEIIECTB MpHu paboTe
C HUMH, MPOBEACHUS
OLICHKH BO3MO>KHBIX

C HUMH, [TPOBOJUTD PHUCKOB OLICHKY BO3MOXXHBIX | PUCKOB
OLICHKY BO3MO>KHBIX PHUCKOB

PHUCKOB

OIIK-2.3. IIpoBoaut - METOJAUKH - IPOBOJUTH - HaBbIKaMHM pPaOOTHI
UCCIIEI0BAHMS UCTIOJIb30BaHUS UCCJIEIOBAHUS co CBOIcTBaMHU
CBOICTB BEILECTB U COBPEMEHHOI0 CBOICTB BEILIECTB U | BEIIECTB u
MaTepuasoB ¢ Hay4YHOTO MaTepHaloB ¢ MaTepHaloB C
UCIIOJIb30BAaHUEM 000pyI0BaHUS UCIIOJIb30BAHUEM | UCIIOJIB30BAHUEM
COBPEMEHHOI0 COBPEMEHHOTO COBPEMEHHOTO
HAy4HOTO HAy4YHOTO HAy4YHOTO
00opyaoBaHUs o0opyioBaHus o0opyaoBaHus

4. CTPYKTYPA U COAEPKAHUE JUCIIAITJIMHBI




O61ua$[ TPYAOCMKOCTE AWCHUILUIMHBI B COOTBETCTBUU C y‘-Ie6HI)IM IUIAHOM COCTaBjsgeT O

3aueTHBIX eauHuIl (216 gacoB).

TpynoeMKocTh OTAENbHBIX BUIOB Y4eOHOIl pabOThl CTYAEHTOB OUYHOM, OYHO-3a0YHON M

3a04HON (hopM 00yueHus npuBezeHa B Tadnuue 2.1.

Tadauua 2.1. TpynoeMKoCTh 0T/Ie/IbHBIX BUAOB Y4e0H0i#l padoThl 10 opMaM 00yUeHuUst

Bun yueOHoM 1 BHEYyUeOHOU pabOThI IUTSL OYHOM VIS OYHO- IUTSL 3a09HON
(hopmbI 320YHOU bopmbl
o0yueHus dbopmbl 00yueHus
00yueHus
O0beM OUCHMILTUHBI B 3a4€THBIX eIMHUIAX 6
O0beM AUCIHUILUIMHBI B aKaJIEMHUYECKUX Yacax 216
KonTakTHas pabota 00y4aromuxcs ¢ 109.25
npernojiaBaresieM (BCero), B TOM 4uciie (Jac.): ’
- 3aHTUA JEKIMOHHOTO TUIIA, B TOM YHUCIIE: 36
- IpaKkTU4ecKasi IOAroTOBKa (eciau
peyCMOTPEHa)
- 3aHATUS CEMHHApPCKOTO THMA (CEMUHApHI,
MpaKTHYECKUe, Ta0OpaTOPHBIC), B TOM YHCIIE: 2
- TIpaKTHYECKas MOATOTOBKA (eCin
pelyCMOTPEHa)
- KOHCYJbTaIus (IpeadK3aMeHAIIMOHHAS ) 1
- POMEKYTOYHAS aTTECTAIMs IO IUCHUILINHE 0,25
CamocrosiTenpHast paboTta oOyJaronuxcs (4Jac.) 106,75
dopmMa NpOMEKYTOUHON aTTECTALUN JK3aMEH —
oOyyaronierocs (3a4er/sk3aMeH), ceMmecTp(bl) 5 cemecTp

CopepxaHue IUCIUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (paszienaMm) ¢ yKa3aHHeM
OTBEJICHHOTO HA HHUX KOJMYECTBA AaKaJeMHUYECKUX 4YacOB W BHJOB YYEOHBIX 3aHATHH U
CaMOCTOSITEIIbHON PabOTHhI, 711 KaXK0i GopMbl 00ydeHHUs peCTaBIeHO B Tabmuie 2.2.

Tabauua 2.2. CTpyKTYypa U cojepkaHue JUCUMILUTUHBI (MO1YJIs1)

013 04HOUL hopmbl 00yUenusn

KonrakTHas pabora, gac.

J 113

JIP

Pazgen, TemMa qUCITUIIINHBI B
(Momyns)

11

II1

JIP
111

CP,
qac

KP

KII

Hroro uacos

dopma
TEKYILETO
KOHTPOJIA
yCIeBaeEMoC
TH, popma
MIPOMEKYTO
YHOU
aTTecTaluu
[no
cemecmpam/

Cemectp 5

Ocnosvr | 4
meopuu

Tema 1.
Kaaccu4eckou
XUMUYECKO20 CMPOEHUs.

10

22

Peiitunrona
s
KOHTpPOJIbHA
s
pabora 1




Paznen, TeMa TUCIUITITIHBI
(Momyst)

KonTakTHas pabora, vac.

113

JIP

I13

I1I1

JIP

11

KP

KII

CP,
qac

Nroro wacos

®opmMma
TEKYILEro
KOHTPOJIA
yCIeBaeMoc
TH, (hopma
IIPOMEXKYTO
YHOU

Tema 2. Qusuueckue o0cCHO8bI
VUEeHUs O CMPOEHUU MOJIEKY]l

10

N
N

PeiituaTOBa
a1
KOHTpPOJIbHA
a1
pabora 2

Tema 3. Cummempus
MONEKYIAPHBIX CUCTEM

10

22

Peiitunrona
s
KOHTpPOJIbHA
s
pabora 3

Tema 4. Onexmpuueckue u
MazHumHwvle C8OUCMEA MONEKYI

10

22

Peiitunronsa
i
KOHTpPOJIbHA
i
pabora 4

Tema 5. Meocmonexkynapnole
83aUMOOCUCMBUSL

10

22

Peiitunrona
'S
KOHTpPOJIbHA
'S
pabota 5

Tema 6.
Kaaccugpuxayust
KOHOEHCUpOBAaHHbIX a3z

Cmpyxmypnas

10

22

PeiiTunronsa
i
KOHTPOJIbHA
i
pabora 6

Tema 7.
acuokocmen.  u
seuecms

Cmpoenue
amopuuix

10

20

ColecemnoBa
HUE

Tema 8. Cmpoenue mezoghas

12

22

Peiitunrona
s
KOHTpPOJIbHA
s
pabota 7

Tema 9. Cmpoenue kpucmanios

12

20

Peiituarona
A
KOHTpPOJIbHA
A
pabora 8

Tema 10. Ilogepxnocmu
KOHOEHCUPOBAHHBIX (ha3

12,
75

20,
75

Peiitmnrona
'S
KOHTpPOJIbHA
'S
pabora 9

Koncyabranuu

KoHTpoJIb IPOMEKYTOUHOM

0,25

JK3aMeH




KonTakTHas pabora, vac. dopma
J 13 JIP § TEKYIIIEro
Paszen, TeMa JUCUUIUTAHBL B 5 5 | KP CP,| § | xouTpoNs
(Moyist) T T iy , | 1ac| o | ycmesaemoc
JI o H3 o JIP T KH 8 TH, q)OpMa
N | mpomexyTo
Hit — It YHOU
aTTeCTAlUHU
MTOTO 3a cemecrp: 36 72 1061 216
36 72 106 | 216
Hroro 3a Bech mepuoj po

Ipumeuanue: JI — nexuus, I13 — npaktuueckoe 3anHsTHe, cemMuHap; JIP — mabopartopHas
pabora; IIIT — npaktuueckast noaroroska; KP / KII — kypcoas pabota / kypcoBoit mpoekt; CP —

CaMOCTOATCIIbHAA pa60Ta

Tabémmpa 3. Marpuna cooTHeceHHMsi TeM Y4yeOHOH JUCHMILIMHBI W (oOpMHpPYeMbIX

KOMIIeTeHIHI
Paznen, tema Koi- Ko xommeTeHITNN OO011€e€e KOJIMYECTBO
MUCLUILIAHBI BO OIIK-1 OIIK-2 KOMIIETEHIINI

(Motyist) 4acoB

Tema 1. Ochnosbi 22 + + 2
Klaccu4eckoul meopuu
XUMUYECKO20 CIPOeHUs.
Tema 2. Duszuueckue 0cHOBbL 22 + + 2
VUYEHUsL O CMPOEHUU MOJIEKY]l
Tema 3. Cummempus 22 + + 2
MOJIEKYIAPHBIX CUCTEM
Tema 4. Onexmpuueckue u 22 + + 2
MA2SHUMHbBLE CEOUCNEA MONEKYI
Tema 5. Mexcmonexynapuvie | 22 + + 2
83aUMO0eUCMBUSL
Tema 6. Cmpyxmypnasa | 22 + + 2
Kaaccugpuxayusi
KOHOEHCUPOBAHHBIX (ha3
Tema 7. Cmpoenue sxcuoxkocmeti | 20 + + 2
u amopghHvix sewecmas
Tema 8. Cmpoenue mezogpas 22 + + 2
Tema 9. Cmpoenue kpucmanios 20 + + 2
Tema 10. Ilosepxnocmo | 20,75 + + 2
KOHOCHCUPOBAHHBIX (ha3
Hroro 2 1§’7

Tema 1. OcHOBBI KJIacCHYECKOT TCOPUH XUMHUYECCKOI0 CTPOCHHUS .

Kpartkoe coaep:xanue THCHHIJIMHBI

Conepxxanue mnoHATHH "cTpoeHue BemiecTBa' W "CTpykTypa BemiectBa'. Pasnuunbie
aCrMeKThl TePMHUHA "CTPOEHUE MOJIEKYJ'": TOMOJOTUYECKHUI, T€OMETPUUECKHM, FIEKTPOHHBIN U JIp.
OO6muit 0630p METOZOB HKCIEPUMEHTATBHOTO U TEOPETUUECKOT0 U3YUYEHHUS CTPOCHHSI MOJIEKYH U




cTpoeHus BewecTB. OCHOBHBIE TOJOKEHUS KIACCUYECKOW TEOPUU XHUMHUYECKOTO CTPOCHHUSA.
JlokaszarenbcTBa TeTpadApuUYecKOr Moienu aroMa yrieposa. [lonarue 06 acCUMETpUYIHOM aTOMeE
yIJIepo/ia U ONTHYECKOW aKTUBHOCTH COEIMHEHMIA.

Tema 2. ®u3nyeckne 0CHOBbI YYCHHUSI 0 CTPOCHUH MOJIEKY.I.

Conepxanue MoHATUS «BemecTBO». Monekyna. AtoMm. IIpoTtoH, HeHTpoH, 31ekTpoH. X
Macca u 3apsaj. OCHOBHBIE XapaKTEPUCTHKH 3JIEMEHTAPHBIX YAaCTHUIL: Macca, IEKTPUIECKUH 3apsiz,
CIMH, BpeMs >KU3HU. TpuU TpyNIbl 3JIEMEHTAPHBIX YacTUI: OapHOHBI, ME30HBI, JIENTOHBI.
OneKTpoMarHuTHOe  B3auMozelicTBue. KoHcTaHTa  AJIEKTPOMArHUTHOIO — B3aWMOJEHCTBUS.
D@ deKkTHBHOE CEUEeHHE pacCesHUS — BEPOATHOCTh CTOJIKHOBEHHUS JABYX 4YacTHIl. TOYHOCTH
pacuera. OOMEHHBI XapakTep 3MEKTPOMArHUTHOTO B3auMoeHcTBUSA. VCTOpus OTKpBITUS
JJIEeMEHTapHBIX YaCTHIl, OTKPBITUS B 00JacTH YycKoputenabHOW TexHUKH. DotoH. I[lonstue
9JIEKTPOMArHUTHOTO TMOJISL. DHEPrHs U UMITYJIbC (OTOHA. THUIIBI AJIEKTPOMArHUTHBIX MOJIEH.

Tema 3. CummeTpHsi MOJIEKYJISIPHBIX CHCTEM.

MonekyJspHbIE MOJENN PA3JIMYHOIO YPOBHS B COBPEMEHHONW TEOPHH XUMHUYECKOIO
ctpoenusi. CrpykrypHble Qopmyna u rTpadsl MosieKysl. BenuuuHbl, ompezaensomue
FeOMETPUUYECKYI0 KOH(PUIypalMi0 MOJEKYJbl: MEXbsIEpHbIE PACCTOSHUS, BaJIEHTHBIC YIJIbI,
JBYI'DaHHBIE WM TOpPCHUOHHBIE yTribl. BHyTpeHHee BpaimeHue. M3omepus. Buasl usomepun.
[IpoctpancTBeHHass  u3omepus.  XHMPaJbHOCTH M ACCHUMETPUYHOCTh.  JlmactepeoMepsl.
Kondopmanuu Monekysn. PaznuyHble acieKThl TEPMUHA «CTPOCHUE MOJIEKYJ»: TOMOJIOTUYECKHUH |,
T€OMETPUYECKHM, AJIEKTPOHHBIA. I30Mepuss C SHepreTMueckod TOYKM 3peHHs. BHyTpeHHee
BpallleHHe MoJeKyJ. BpamaTtenbHass u3omepus. DHepreTuka KOH()OPMAIMOHHBIX pPaBHOBECHI.
Onextpuueckue cBoiictBa. KonpopmannonHas n3oMepus Ha MpUMepe MIECTUWICHHBIX IHKIIOB.
Karenanpl. CooTHOILIEHHE TIOHATHH «HM30TOMHBIN» M «roMoMopdHbIi». Tomonornueckas
nzomepust. Porakcansl. Kondopmaiuu MoseKkys B TBEpPIOM COCTOSIHUN BEIECTBA.

Tema 4. JiekTpHUYeCKHe 1 MATHUTHbIE CBOHCTBA MOJIEKY.I.

[locTostHHBIE BHEIIHME DJIEKTPUYECKOE W MArHUTHOE IONs. JIWMIONBHBIA MOMEHT U
MOJISIPU3YEMOCTh MOJIEKYJI, MarHUTHBIA MOMEHT M MarHuTHas BOCHPHUMMYHMBOCTH MOJEKYIIL.
Onrtuyeckre CHEKTPbl MOJIEKYJI. BeposSTHOCTH mepexoJoB M IpaBuia O0TOOpa MpHU IMepexojax
MEXKIy PA3JIUYHBIMUA KBAaHTOBBIMH COCTOSIHUSIMH MOJEKyJd. CBs3b CHEKTPOB MOJIEKYJ C HX
ctpoeHreM. OrmpeneneHue CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYJI M3 CHEKTPOCKOIMMYECKHX
naHHbIX. CnekrpanbHbie MeToabl: AMP, OIIP, peHTreHoCTpyKTypHBI aHamu3, AIeKTpoHorpadus,
HelTpoHorpaduss (MPUHLUMIBI METOAO0B, BO3MOXXKHOCTM HX IpHUMEHEHHs). Bo3moxHoCTH
COUETaHMs PA3IMYHBIX (PUIUKO-XUMUUYECKMX METOJOB MEXIy COO0OM C Lenbl0 IMOBBIILIECHUS]
YyBCTBUTEJILHOCTH U PACIIMPEHUs ITPAHUL] UX IPUMEHEHHS.

Tema S. MexMoJieKky/IsipHble B3aUMOAEHCTBHUA.
MexmoieKysipHble  B3auMOJEHCTBUSA. (OCHOBHBIE COCTABJISIONIME MEXKMOJICKYIISIPHBIX
B3aMMOJICUCTBUN. BiusgHHE MEXMOJNEKYISIPHbIX B3aWMOJCUCTBUI HA CBOMCTBA BEILECTB.

MonekynsipHble KOMILIEKCHl (TT-KOMIUIEKChl U Jip.). Kiactepsl atomoB u Mmoiekyid. Ban-nep-
BaaJbCOBBI MOJIEKYJIbl. BosmopoHas cBs3b, €€ MpUpo/Ia U BIUSHUE HA CBOMCTBA BEIICCTB.

Tema 6. CtpykTypHas kjiaccu(pukanusi KOHAEHCHPOBAaHHBIX (a3.

XapakTepucTHKa ra3000pa3HOro, HUIKOTO U TBEPAOro cocTosHUM. da3oBas Auarpamma.
["a3000pa3Hoe cocTosiHue BenlecTBa. MaeanbHblil 1 HenaeanbHbli ra3el. OOmIas XapakTepucTHKa
KHJIKOTO COCTasiHUS BellecTBa. MrHOBEHHAs M Kojie0aTeIbHO-YCPEJHEHHAs CTPYKTypa
KUJKOCTU. ACCOLMATHI U KIJIacTEePhl B KUAKOCTSX.

Tema 7. CTpoeHue :KUAKOCTE M aMOP(HBIX BelIeCTB.



CoBpeMEHHbBIE ~ METOABI  ONUCAHUS  CTPYKTYphl  kuakocred. Daykryauuun
KoppessinuonHele  GyHkumu. Cnenuduka amopdHoro coctosHus. CTpyKTypa HPOCTBIX
xuakocted. PacTBopbel HeanekTponuToB. CTpyKTypa BOABI M BOAHBIX pacTBOpoB. CTpyKTypa
KUAKUX 2IEKTpoiauToB. CTpyKTypa W cBOMcCTBa xujakoro renus. JKunkue kpucramibl. OOmas
XapaKTEPUCTHKA JKUIKOKPUCTAJUINYECKOTO COCTOSIHUSA BenlecTBa. CMEKTUUECKUE, HEMAaTUYECKUE,
XOJIECTEPUYECKNE M JMOTPONHBIE KUAKME KpUCTaipl. CBOWCTBA KUIAKAX KPHCTAIIIOB.
KuKoKpHCTAITNYECKOE COCTOSIHUE B OMOJIOTHYECKUX CUCTEMAX.

Tema 8. Ctpoenune me3odas.

3aKkoH COXpaHEHHs1 OApUOHHOTO 3apsiaa. U-ME30H. T-Me30HbBl. HelTpuHO: OoTKphITHE, [3-
pacman, xapakTepHash depra HeWTpuHo. KBaHTOBOE YHCIO — YETHOCTh. 3aKOH COXpaHCHHS
YETHOCTH, TPAHUII ero npuMeHeHus. OCOOCHHOCTH CTpaHHBIX dacTwil. CTpaHHBIC YaCTHIIBI.
KBantoBoe uncno - crpanHocts. [ToHsiTHE 3apsaoBoro neHTpa. KBaHTOBOE YHCIIO — TUIIEP3apsi.
3akoH coxpaHeHus cTpaHHOCTH. K — me30HBI. [lepennBuaTocTs KaOHOB — CIIOCOOHOCTh MEHSTH
cBor0 mpupoay. CTaOuibHbIE U METacTaOWIbHBIC YacTHIBI. Pe3oHaHCHbIE dacTHllbl. [Ipumepsl.
[Ipupona pe3oHaHcoB (rpaduk), pa3TUdHBIC TMOAXOABI K €€ oO0bsicHeHuro. OCHOBHBIC
npefacTaBieHus o Me3oxumun. «HoBble aromel». WX mpupoma, pa3sHOBHIHOCTH, CBOWMCTBA,
O0COOEHHOCTH, 3HAUCHUE.

Tema 9. CTpoenne KpuCTALIOB.

Kpucrannuueckast pemerka U KpucTajuiMueckas CTpykrypa. PeanbHble kprcTamibl. TUIsl
nedekToB B pealibHbIX KpucTamiax. CumMerpus kpuctaiios. Kpucramiorpadguueckue ToueyHble
Ipynnbl CUMMETPUHM, TUIBl DPELIETOK, MOHATHE O NPOCTPAHCTBEHHBIX TPYIIAX CUMMETPUU
KpuCTaJllioB. ATOMHBIG, HWOHHBIC, MOJICKYJAPHBIC W APYIruc THUIIBI KPUCTAJIJIOB. HeHO‘—quHBIe,
CJIOMCTBIE M KapKacHbIE CTPYKTYphl. JIMHAMHMKa KpUCTAININYECKOW pemeTku. POHOHHBIN CHEKTP.
CtpoeHue TBepIbIX PACTBOPOB. YTOPSIA0UECHHbIE TBEP/IbIE PACTBOPBI.

Tema 10. IloBepXHOCTH KOHAEHCUPOBAHHBIX (a3.

Kunkue xpuctamnsl. OOmas XapakTepUCTHKA HKHJIKOKPUCTAIIMYECKOTO COCTOSIHUSA
BeniecTBa. CMEKTUYECKUE, HEMATUUECKHE, XOJIECTEPUUECKUE U JINOTPOIHBIE KUAKUE KPUCTAILIIBI.
CBolicTBa )XHJIKUX KPUCTAIUIOB. JKUIKOKPUCTAIIINYECKOE COCTOSTHUE B OMOJIOTMYECKUX CUCTEMAaX.

5. METOJAUYECKHUE YKA3AHUSI IO NPENOJABAHUIO
1 OCBOEHUIO JUCLUILIUHBI (MOIY.15T)

5.1. YkaszaHusi Qs npenojaBaTejied IO OPraHM3allMM MW NPOBEICHHI0 Y4YeOHBIX
3aHATHI M0 JUCHHUIINHE (MOAYJII0)

JIeKIIMOHHBIE 3aHATHUS TPOBOAATCS €KEHeleNbHO B oObeme 2 uacoB. JlabopaTopHbie
3aHATUS TPOBOJAATCS €KeHeAeNbHO B 00beMe 4 yacoB. [lo okOHYaHMM M3yYeHUs KaXJ0H TeMbl
CTYACHTHI BBIMIOJTHIIOT PEUTHHIOBBIE KOHTPOJIbHBIE PabOThl, KpoMe TeMbl « CTpOeHHE JKUAKOCTEH
u amop¢HBIX BemiecTB» (cobecenonanue). [lo okoHUaHUU TPOXOXKIEHUS Kypca CTYIEHTBI CAAI0T
JK3aMEH.

[lepedyeHp yueOHO-METOAUIECKOTO 0OecTieueHus ISl O0YyJArOIIUXCS 110 JUCITUTUTHHE:
l. paiisep /., Otkunc II. Heopranuueckas xumus. B 2-x 1. T. 1/Ilep. ¢ anrn. M.I.
Pozogoii, C.4. Uctomuna, M.E. Tamm. — M.: Mup, 2004. — 679 c.
2. Bopo6seB A.®., Kysnernos H.T., l{uBanze A.1O., CumanoBa C.A., Bacunés B.A., Cokomnos
B.b., bammakoB B.U., CaBunkuna E.B. OOmas u Heoprannyeckas Xumusi: Y4eOHHUK sl By30B: B
2 1./llog pen. A.®. BopooneBa. Tom 1. Teopernueckue ocHoBbl xumuu. — M.: HKI]
«Axanemknauray, 2004. — 371 c.
3. Hposnosa T.E., MIBanosa E.I1. TeopeTnueckre 0CHOBBI IPOrPECCUBHBIX TEXHOIOTUH (XUMUS,
ounotexHosorus): Yueo.mocooue.-M.: Mza-8o MI'OY, 2009.



4. Kapanerssan M.X., Ipakun C.U. Ctpoenue Bemectsa. U3x. 2-e, nepepabot. u nom. M.,
«Bricmas mxomay, 1970. — 312 c.

3. Tepemmn I'.C. Xumuueckas cBsi3b U CTPOCHUE BellecTBa. Y4eb. mocodue i CTy/IEHTOB
nesl. uH-ToB 1o XxuM. u ouoi. criett./I[Tox pen. H.H Pynoa. — M.: [Ipocsemenne, 1980. — 176 c.

6. AxmeroB H.C. OOmias u Heoprannueckas xumus: Yue6. 1 By3oB / H.C. AxmeToB. — 7-¢
n3n., crep. — M. Beicu. mik., 2009. — 743 c.: n.

7. lonb6paiix 3.E. COOopHUK 3amad W yHOpakHEHMH IO XUMHMU: Yueb. mocobue s
CTyneHToB. - 6-e—u3n. / 3.E. l'onwopaiix, E.. Macnos. — M.: OO0 «M3gatensctBo ACT»: OO0
«3narensctBO AcTpenby, 2004. — 383, [1] c. — (Bbicmas mikona).

8. M.E. Tamm, FO.Jl. TpetpsikoB. Heopranuueckas xumusi: B 3 1. / [log pen. FO. 1. Tpetss-
koBa. T. 1: OU3NKO-XMMHUYECKHNE OCHOBHI HEOPTAaHMUYECKON XUMHUHU: YUEOHHK AJsS CTYJ. BBICIIL.
yue0. 3aBenenuit / M.E. Tamm, FO.J1. Tperbsixos; - M.: U3natenbckuii ieHTp «Akanemus», 2004.
—240c.

9. Crpoenue BemiecTBa. CTpoeHHE KPUCTALIOB [DNEKTPOHHBIN pecypc]| : Ydebd. mocobue /
A.M. T'ony6eB, A.A. Bonkos, 1.B. Tarestauna, B.H. I'opsiueBa. - M. : U3nareasctBo MI'TY num.
H. D. baymana, 2010. Pexxum noctyna: http://www.studentlibrary.ru/book/bauman _0064.html

10.  CrpoeHue BeuiecTBa. 3ajaud JUIsl 3alIUThl MOAYJS | MO KypCy XMMHUHU: METOJI. YKa3aHUS
[DnexTponnsrit pecypc] / A.M. TlN'omy6eB u np. - M. : UzparensctBo MI'TY um. H. O. baymana,
2013. Pexum nocryna: http://www.studentlibrary.ru/book/ISBN9785703837023.html

IIpuMepHBbIii epeYeHb TEOPETHYECKUX BONIPOCOB /I co0eceJOBAHMI €O CTyAeHTaMH
1. ®a3oBble qUarpaMMbl BEIIECTBA
2. CTpoeHHE MOJIEKYJI: OCHOBBI KJIACCUYECKON TEOPUH; AOKA3ATEIbCTBO TETPA3IPUUECKON MOJIEIH
aToMa yriepoJa.
3. Tunbl B3aUMOJEHCTBUN 3JIEMEHTAPHBIX YACTHIL.
4. ITonsATHe KpUCTATUTMYECKON pemieTKu. CUMMETpHUSI TUIOCKUX CETOK.
5. CtpoeHne aMOp(HBIX BEIIECTB.
6. CtpykrypHbIe (POpMyITBI U Tpadbl MOJIEKY.
7. MeXMOEKYJISIpHbIE B3aUMOICUCTBHUS.
8. ®epMuOHBI U OO30HBHI.
9. CTpyKTypa U CBOICTBA KUAKOMN BOJIBI.
10. IToHsITHE O KPUCTATIIOXUMUYECKOM aHAIU3E.
11. Ctpoenue xuakocTeii: o0mias xapaKTepUCTHKA KHUIKOTO COCTaBa BEIIECTBA.
12. OCHOBBI pEHTTE€HOCTPYKTYPHOI'O aHAIN3A.
13. ®oron. IloHsATHE >JIEKTPOMArHUTHOTO TOJSA. DHEPrus W UMIyIbC (oToHa. Tursl
JNEKTPOMAarHUTHBIX MOJIEH.
14. Heitrpon. Xapakrtepuctuka. [loHsTHE O TPOTOH-HEUTPOHHOU CHCTEME.
15. TIporon. KBaHTOBOE YHCIIO «OAPUOHHBIN 3apsiiy».
16. BonoponHas cBsi3b. Ee npupoja v BIMSHME Ha CTPYKTYypy M CBOMCTBA BELIECTB B JKUJIKOM
COCTOSIHUH.
17. Kpucramnueckas peleTka u KpUCcTaJuInuecKas CTPyKTypa.
18. ITo3utpon. [loHsiTHE «aHTUYACTHIA». AHTUNIPOTOH, AaHTUHEUTPOH.
19. Ilonsatue o pe3oHaHCHBIX yacTuLax. [Ipupona pezoHaHCOB.
20. Teopus cTpoeHUs! )KUIKOCTEH.

5.2. Yka3zanus 1151 00y4a0IIMXCS 110 OCBOCHUIO TUCUUIIMHBI (MOIYJIsl).
Taoauna 4. Cogep:xanue caMOCTOSATEJIbHOH Pa0d0ThI 00y4arOIIUXCS

01 OYHOU hopmbl 00yUeHU:

Bomnpocsl, BBIHOCHMBIE Kou-Bo dopma KOHTPOJISt
Ha CaMOCTOATEJIbHOE U3YUECHUE 4acoB



http://www.studentlibrary.ru/book/bauman_0064.html

Tema 1. OcHosbl K1accuyeckou meopuu XUMUYeckKo20
cmpoeHusl.

Obwuii  0030p Memooo8 IKCNEPUMEHMATLHO20 U
meopemuuecko20 U3VHeHUs CMPOEeHUs MOAEKYl U
cmpoeHnus seulecms. OcnogHvle NOJIOJHCEeHUS
KAACCUYECKOU Meopuu XUMU4EeCKko20 CmpOoeHUsl.

10

PeiiTuHroBass KOHTPOJIbHAS
pabora 1

Tema 2. Dusuyeckue OCHOB8bI Y4eHUs O CHMPOEHUU
MOJIeKYL.

Cooepoicanue  nouwamus  «eewecmeo».  Monekyna.
Amom. Ilpomon, ueiimpon, snekmpon. Hx macca u
3apad. OcHo8Hble XapaKmepucmuku S1eMeHmMapHbIX
yacmuy: macca, 1eKmpudecKuti 3apsao, ChuH, 6pems
arcuznu. Tpu epynnel snemenmapusix yacmuy: OApuUoHul,
Me30Hbl, JIeNMOHDL. Onexmpomacnumnoe
g3aumooeticmaue.

10

PeittuHroBas KOHTpOJIbHAS
pabora 2

Tema 3. Cummempusi MONEKYIAPHBIX CUCHIEM.

Wzomepus. Buovt  uzomepuu. Ilpocmpancmeennas
usomepus.  XupanvHocmv U ACCUMEMPUYHOCHIDb.
Jluacmepeomepol. Kongopmayuu monexyn. Paznuunvie
acnekmol mepmuHa «cmpoenue MOJIeKYIIY.
MONONI02UYECKUL,  2eOMeMPUYeCKUll,  IIeKMPOHHDII.
Hszomepus ¢ anepeemuueckoll mouKu 3peHusl.

10

PeiiTuHroBas KOHTPOJIbHAS
pabora 3

Tema 4. Onexmpuueckue u MacHUmMHble CEOUCMEA
MOJIeKYL.

Ilocmosinuvie 6HewHue 21eKmpuyecKoe U MAaHUMHOe
nonsa. JunonvHolll  MOMEHmM U NOJNAPUIYEMOCHIb
MONeKY,  MACHUMHbIL — MOMEHm U MACHUMHAS
socnpuumyugocms  Monexkyir. Onmuueckue CHeKmpbl
MOJIEKYIL.

10

PeittuHroBast KOHTpOJIbHAS
pabora 4

Tema 5. MesicmonexyniapHule 83aumo0eticmeus.
Meoicmonexynapuvie  83aumooeticmeus.  OcHosHble
coCmasnAwUe MeICMONEKYIAPHbIX 683AUMOOCUCMBUI.
Brusnue  mesicmonekynapuvix  3aumooeicmeuti  Ha
c80lCMEa seujecms.

10

PeirtuHroBast KOHTpOJIbHAS
pabora 5

Tema 6. CmpykmypHas Kaaccuguxayus
KOHOEHCUpOBAHHbIX (a3.

Xapakmepucmuka  2a3000pazHo2o,  HCUOKO20 U
meepoo2o  COCMOAHUIL. Daszoeas  ouazpamma.
T'azo0bpasnoe cocmosanue eewecmea. Hoeanvuwlii u
Heuoeanvnvii  eazvl.  Obwasa  xapakmepucmuxa
HCUOKO20 COCMOSAHUSL 8eUjeCmad.

10

PeiituHroBast KOHTpOJIbHAS
pabota 6

Tema 7. Cmpoenue scuokocmetl u amoppuvix eujecms.
Cospemennvie  mMemoovl  ORUCAHUSL  CIPYKMYPbL
acuokocmeu.  Daykmyayuu U KOpperayuoHHbvle
¢dynxyuu.  Cneyugpuxa  amopgnoco  cocmosimusi.
Cmpykmypa  npocmeix — ocuoxocmeu.  Pacmeopul
HeINeKMPOIUMOS.

10

CobecenoBanue

Tema 8. Cmpoenue mezoghas.

3akon coxpanenus OApUOHHO2O 3apsAdd. U-Me30H. Ii-
Me30HbL. Heiimpuno: omKpwimue, P-pacnao,
XapakmepHas 4epma HeumpuHo.

12

PeittuHroBast KOHTpOJIbHAS
pabora 7

Tema 9. Cmpoenue kpucmauios.

12

PeiiTuHroBast KOHTpOJIbHAS




Kpucmannuueckass pewemxa u Kpucmaniudeckas pabora 8
cmpykmypa. Peanvuvie kpucmannwvl. Tunel deghexmog 6
peanvHulx kpucmaniax. Cummempus KpUCmauios.

Tema 10. IlosepxHocmb KOHOEHCUPOBAHHBIX (as3. 12,75 PeiitunroBast KOHTpOJIbHAsS
Cesoticmsa HCUOKUX KPUCMALILO8. pabora 9
JKuokokpucmannuueckoe cocmosiHue 6 OUOIO2UHECKUX

cucmemax.

53. Buapl M ¢opMbl NHCBMEHHBIX PpPad0T, NPeIyCMOTPEHHBLIX IIPHM OCBOCHUH
AUCHMILINHBI (MOYJIsl), BLINOJIHSIeMble 00yYaI0IMMHUCS CAMOCTOSITEIbHO

MpumMmepHblie TeMbl pecdepaToB

1. DnexkTpuyeckuil IUNONBHBIM MOMEHT. [loisipHble W HEMOJApHBIE MOJEKYNbl. JIUMOIbHBIN
MOMEHT ¥ CUMMETPHS MOJIEKYJIBI.

2. [NapiuansHble MOMEHTBI CBS3€H U CTPYKTYpPHBIX Ipynil. BekTopHas aaiuTuBHAs cxema pacuera
JTUTIOJIBHBIX MOMEHTOB.

3. DKcriepuMeHTAlIbHbIE METOAbl U3MEPEHUS TUTIOIEHBIX MOMEHTOB.

4. ledopmarst MOJIEKyJl BO BHEIIHEM 3JIEKTPHUYECKOM IMoijie. VHAYIMpPOBaHHBIA AUITOIBHBINA
MOMEHT U TOJSPU3YEMOCTbh MOJIEKYJIBI.

5. AHuzotponus nonspusyeMocTH. CpeaHss MOJIIPU3yEMOCTh. DJUIMIICOM] TMOJIIPU3YEMOCTH U
CUMMETPHS MOJIEKYII.

6. CBs3b MOJIEKYJSIPHBIX IIOCTOSHHBIX — JUIIOJBHOTO MOMEHTAa M TOJSPU3YEMOCTH — C
MaKpPOCKOIIMYECKUMHU XapaKTEPUCTHUKAMHU BEIIECTB (IMDIEKTPHUUECKON MPOHUIIAEMOCTBIO U
nokasateyieM TpesiomyieHus). YpaBHeHue JlamxkeBena-/lebas st mossspu3aiuil JUAJIEKTPUKA B
CTaTMYECKOM II0JIe U TI0JIE OMpe/esieHHON YacToThl. Y paBHeHue Knaysuyca-Moccotu. MomnsipHas
pedpaxiusi.

7. MarauTHbIe CBOICTBA JIEKTPOHOB.

8. MarnuTHbI€ CBOMCTBA sI/IEp.

9. MarHuTHBIE MOMEHT M MarHMTHas BOCIPUUMYHMBOCTH MOJEKyINbl. COCTOSHUE MOJEKYJbl B
MarHUTHOM moJie. J[uaMarHuTHBIE U TapaMarHUTHBHIE BEIIECTRA.

10. MaruutHas mnonspuzanus. CBs3p MaKpOCKOMMYECKON XapaKTepUCTUKH BEIIecTBa —
MarHUTHOM MPOHUIIAEMOCTH — C MAarHUTHBIMH CBOMCTBAMHU MOJIEKYL.

TpeOoBanus Kk opopmiieHnI0 pepepaToB:

Pedepar momken ObITh mpencTaBieH B (GopMe MeYaTHON padOTHI (DJICKTPOHHAS BEPCHS
obs3aTenbHa) oObeMoM om 20 0o 40 cmpamuy, co3naHHbld B pemakTope Microsoft Word
(Windows), u coxpanen B ¢opmate doc (docx), mpudt — Times New Roman; kernp — 14;
MEXCTpOUYHBIM mHTepBan — 1,0; abzary — 1,25; BeIpaBHUBaHHWE IO ITUPHHE, OTCTYIIBI: CJIEBa H
cnpasa — 2,5 ¢M, CBEPXY U CHU3Y — 2,5 CM, OpUEHTALUs — KHUYKHAS.

Odopmiienue cniucka JuTepaTypsbl K pedepary:

1. Apmranckmii, E.fI. Meronuka oOy4eHHs XUMHH B KJaccaX T'YMaHUTapHOTO MPOQUIIS
[Texcr] / E.Sl. Apmanckuii . — M.: Benrana-I'pag, 2003. — 176 c.
2. bepecueBa, E.B. Mcnonb30BaHue TEXHOJIOTMM KPUTUYECKOIO MBIIUICHUS MPU W3YUYEHUU

oprannueckoil xumuu B cpenneit mkone [Texct] / E.B. bepecuena, E.H. 3arso3nkuna // Xumus B
nikogie. —2008. — Ne 8. — C. 17-22.

6. OBPA3OBATEJIBHBIE I TH®OOPMALIMOHHBIE TEXHOJIOI'NMN

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

B cootBerctBru ¢ TpeboBanusiMu PI'OC BIIO no HampaBieHHIO MOAIOTOBKU peann3aliys
KOMIIETEHTHOCTHOTO IMOJX0/1a MpelyCMaTpUBaeT UCIIOIb30BaHHE B YyU€OHOM IIPOLIECCE aKTUBHBIX U
MHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATUH (KOMITBIOTEPHBIX CUMYJISLUM, IE€IOBBIX M POJIEBBIX UIP,




pa300p KOHKPETHBIX CHUTyallui, ICHXOJIOTMYECKUX W HWHBIX TPEHUHIOB, MIWCITYTOB, 1e0aToB,
opT(oIINO, KPYTIIBIX CTOJIOB U MIp.) B COUYETAaHUH C BHEAYAUTOPHOM paboToH € 1ebio (POpMUpPOBAHUS
U Pa3BUTHS TPeOYyEMBIX KOMIIETEHIIUH 00Yy4atOIIUXCS.

Tabanpa S. OOpa3oBaTe/ibHbIe TEXHOJIOTHMH, HCNOJb3yeMble NMPH peaau3aluu y4eOHbIX

3AHATUH

Paspen, TemMa
AUCUMNINHBI (Moayns)

®opma y4ebHOro 3aHATMA

Nekuus

lMpakTnyeckoe
3aHATME, CEMUHApP

NabopaTopHas
paboTa

Tema 1. Ochosbl Kiaccuueckou
meopuu XUMUYeCcKo20 CmpoeHUs.
Obwuu 0030p Memooos
9KCNEPUMEHMANLHO2O u
meopemuyecko2o u3yueHus
CMpOeHUsi MOJEKYl U CMPOEHUs.
sewgecms. OCHOBHBIE NOJIOJNCEHUS.
KAACCU4ecKoll meopuu
XUMUYECKO20 CIMPOEHUSL.

Jlekuus -
npeseHmawvus

He
rnpeaycMompeHo

AHanus
cumyauut u
UMUMALUOHHbIX
moaenet

Tema 2. @usuueckue OCHO8bI
VUEHUSL O CMPOEHUU MOJIEKY L.
Cooeporcanue NOHAMUS
«eewecmseoy. Monekyna. Amonm.
Ilpomon, netimpon, snekmpou. Mx
macca u  3apsad.  OcHoéHble
Xapakxmepucmuku 31eMeHmapHbIxX
yacmuy: macca, 3NeKmpuyecKull
3aps0, chuH, epems dcusHu. Tpu
2PYNNbl INEeMEHMAPHBIX 4aACmuly.:
OapuoHvl,  Me30Hbl,  JEeNMOHbL.
OnexmpomacHumHoe
g3aumooeticmeue.

O630pHas nekuus

He
rnpegycMompeHo

Hesnosas urpa

Tema 3. Cummempus
MONEKYNAPHBIX CUCTEM.
Hzomepus.  Buovl  uzomepuu.
Ilpocmpancmeennas — uzomepus.
Xupanvrocms u
accumempuyHoCcme.
Jluacmepeomepol. Kongopmayuu
monexyn. Paznuunvie acnexmoi
MEePMUHA  «CIMPOEHUE MOTEKYI):
MONnono2U4ecKull,
2eomMempudecKutl, 31eKmpOHHbILL.
Hzomepusi ¢ onepeemuueckou
MOYKU 3PEHUsL.

O630pHas
NleKuus

He
rnpeaycMompeHo

ObyuyeHue
JelicmBuem,
Mo3roBoti
Lmypm

Tema 4. Onexmpuueckue u
MA2HUMHble C80UCNBA MONEKYIL.
Ilocmosanusie BHeuHue
NeKmpuiecKkoe U  MASHUMHOE
nond. J{unonbHulii  MOMEHmM U
noaApU3yemMocms MOJIeKYI,
MACHUMHBLU MOMeHm u
MACHUMHASL  8OCHPUUMHUUBOCTD

O630pHas nexkuus

He
npeaycMompeHo

pynnoBsoti
MmpeHUHr




MOJIEKYIL. Onmuyeckue Cnekmpbol

MOJIeKVIL.

Tema 5. Meosicmonekynapruvie | O630pHAS NeKLuUs He AHanu3s
63AUMOOCTCMEUSL. npeaycMompeHo cumyauuu u
Medicmonexynsaprole UMUMALUOHHbIX
83aUMOO0EUCMBUSL. OcHoénbie Mozeneli
cocmasnaowue

MENCMOJLEK)IAPHBIX

83aUMOOelCmBUIL. Brusanue

MENCMOJLEK)IAAPHBIX

83AUMOOeUCMBULl  HA  CBOLCMEA

gewecms.

Tema 6. Cmpykmypuas | O630pHaAs NeKuus He AHanu3
Knaccupuxayus npeaycMompeHo cumyauuu u
KOH@@HCMPO@CIHHblx quZS’. UMUMALUOHHbIX
Xapaxmepucmuka Mogenel
2a3000pasnozo,  AHcUOK020 U

meepoozo cocmoanuu. Daszoeasn

ouazpamma. T'azo06pasnoe

cocmosiHue sewecmaa.

Hoeanvubiii u HeudeanbHwulli 2a3bl.

Oowas Xapaxkmepucmuxka

HCUOKO20 COCMASAHUSL 8eUjecmad.

Tema 7. Cmpoenue scuoxocmetl u | O630pHASA NeKLUS He pynnosoti
amopghuuix eewyecms. npegycMompeHo MpeHUHr
Coepemennvie Memoovl ONUCAHUs

CMPYKMypbl HCUOKOCMEll.

Dnykmyayuu U KopperayuoHHble

@yHuryuu. Cneyugura

amopgnozo COCMOsIHUAL.

Cmpykmypa npocmuix

JHcUOKOCMEN. Pacmesopui

HeNIeKMpOoIUmos.

Tema 8. Cmpoenue mezoghas. 0O630pHas nekuus He pynnosoti
3akon coxpanenus 6apUOHHO20 npeaycMompeHo MpeHUHr
3apada.  U-Me30H.  JT-Me30Hbl.

Hetumpuno: OmKpuvimue, [-

pacnao, xapakmepHas — uepma

HeUmpuHo.

Tema 9. CmpoeHnue Kpucmanios. O630pHas nekuus He AHanus
Kpucmannuueckas pewemka u npeaycMompeHo cumyauuti u
Kpucmajiiudeckast cmpyKkmypa. UMUMALUOHHbIX
Peanvuvie  kpucmannvi.  Tunwei Mozeneli
Ooegexmos 8 PeanbHbix

KpUCmanax. Cummempus

KPUCMAJLILO8.

Tema 10. Ilogepxnocms | O630pHAS NEKLUS He AHanu3s
KOHOEHCUPOBAHHbIX (has3. npeaycMompeHo cumyauuti u
Ceoticmea HCUOKUX KPUCTALLO8. UMUMALUOHHbIX
JKuokokpucmaniuueckoe Mogenel

cocmosHue 6 buono2uyecKux

cucmemax.




6.2. UndopmanmoHHbIE TEXHOJIOTHH

WNudopmalioHHbIEe TEXHOJOTHM, HCIOIb3yeMble MpPHU pealTU3alud pa3IUYHbIX BUIOB
y4eOHO 1 BHEY4EOHON pabOTHI:

- HCIIOJIb30BAaHHE BO3MOKHOCTEH MHTEpHETa B y4eOHOM Ipoliecce (MUCIOoIb30BaHue caiTa
npernoaBaTens (pacchliKa 3aJaHuH, PEIOCTaBIICHHE BBHITIOJHEHHBIX Pa0OT, OTBETHI HA BOTIPOCHI,
O3HAKOMJICHUE 00YYaIOLINXCS C OLICHKAMU U T. 11.));

- WCIIOJI30BAaHME OJICKTPOHHBIX YYEOHWKOB W  pa3IMYHBIX CANTOB (Hampumep,
ANIEKTPOHHBIX OMOIHOTEK, )KYPHAJIOB U T. J.) KaK HCTOUHUKOB MH(OpMAIHH;

- HUCIOJb30BaHME BHUpTyalbHOM oOyuaromedt cpeasl (LMS Moodle «DnexkTponHoe
00pa3oBaHE») UM UHBIX HH(OPMAIIMOHHBIX CUCTEM, CEPBICOB M MECCEH)KEPOB].

6.3. [IporpammHoe olecrneyeHne, COBpeMeHHbIe NMpodeccuoHalbHbIe 0a3bl JaHHBIX
U MHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

6.3.1. IlporpammHoe od0ecnieueHune
- Adobe Reader. [Iporpamma asist mpocMoTpa SJIEKTPOHHBIX TOKYMEHTOB

- [Imardopma guctanmonroro ooyuenus LMS Moodle. Buptyansnas oOyuatomas cpena
- Mozilla FireFox. Bpayzep

- Microsoft Office 2013, Microsoft Office Project 2013, Microsoft Office Visio 2013. ITaker
o(HCHBIX TporpamMm

- 7-zip. ApxuBaTop

- Microsoft Windows 7 Professional. OneparmionHast cuctema

- Kaspersky Endpoint Security. CpeacTBo aHTUBUPYCHOM 3aIllUTHI

- Google Chrome. bpaysep

- OpenOffice. ITakeT opucHBIX Iporpamm

- Opera. bpaysep

- Paint .NET. PactpoBsriit rpaduueckuii penakrop

6.3.2. CoBpeMeHHble mnpo(deccuoHANbHbIe 0a3bl JaHHBIX W HWHGOPMAIUOHHbIE
CIIpaBOYHbIC CUCTEMBI

1.Onekrponnbiii katamor Hayunoit Oubnuoreku AI'Y na 6aze MARK SQL HIIO
«Mupopm-cuctem». https://library.asu.edu.ru

2.9nexTponHbiit kKatanor «Haydansie xypHansl AI'Y»: http://journal.asu.edu.ru/

3.YHuBepcaibHas ~ CHpPAaBOYHO-UH(POPMALMOHHAS  IOJHOTEKCTOBas  0a3za  JaHHBIX
nepuoanueckux mznanuit OO0 "UBUC". http:/dlib.eastview.com Hmsa norvzosamena: AstrGU
llapony: AstrGU

4.KopriopaTUBHBIA MPOEKT ACCOLMAIMU PETHOHAIBHBIX OMOIMOTEYHBIX KOHCOPLIUYMOB
(APBUKOH) «MexpernonansHasi aHanuThueckas pocmuchk crtarein» (MAPC) - cBognas Gaza
JAHHBIX, COAEpPIKAIasl MOJHYK aHAIUTHYECKyr pocnuch 1800 Ha3BaHMI )KypHAJIOB IO PA3HBIM
OTpaciiiM 3HAHMWA. YUYaCTHUKM IIPOEKTa NPENOCTaBIAIOT APYr APYTYy OSJEKTPOHHBIE KOIHU
OTCKaHMPOBAHHBIX CTaTel W3 KHUT, COOPHUKOB, JXYpHAJIOB, cojepxamuxcsi B (oHAaX HX
6ubmunoTek. http://mars.arbicon.ru

7. ®@OHJI OHEHOYHBLIX CPEACTB AJI51 TEKYIIEI'O KOHTPOJIA U
MINPOMEXYTOYHOU ATTECTALIMH 1O JTUCIUITVIMHE (MOAYJIIO)

7.1. llacnopT ¢oHIa OLIEHOYHBIX CPEICTB



[Ipu mpoBeeHUH TEKYIIETO KOHTPOJSI M MPOMEXKYTOUHOW aTTeCTAllMU MO JAUCIUTUIHHE
(momymio)  «CTpoeHue  BemiecTBa»  MpoBepsieTcss  CHOPMUPOBAHHOCTh Y OOYYAIOMIUXCS
KOMIETCHIINM, YKa3aHHBIX B pasliere 3 HACTOAMIeH MporpaMMbl. DTamHOCTH (OPMUPOBAHUS
JTAHHBIX KOMITETEHITMH B MpoIlecce OCBOCHHUS 00pa3oBaTEIBLHOM IMPOTPAMMEBI  OIMPEIEISICTCS
MOCTIEIOBATEIbHBIM OCBOCHHEM JUCIHMILTUH (MOAYJICH) U MIPOX0XKIACHUEM MPaKTHK, a B TIPOIEcce
OCBOCHHUS OUCIHUIIIINHBI (MO)Iy.TIS[) — HOCJICAOBATCIIBHBIM JOCTHIKCHHUEM PE3YJIBTATOB OCBOCHUSA
COJIepKaTeNhbHO CBA3aHHBIX MEKIY CO00M pa3aesioB, TEM.

Tabanna 6. CoorBercTBHE pa3aesioB, TeM THCHUILVIMHBI (MOAYJs), Pe3yJbTATOB 00y4eHus!
1o AMCUMUIIMHE (MOAYJII0) U OLIEHOYHbIX CPE/ICTB

KonTponupyemslii paszzen, rema Kox xoHTpOonupyemoii Hanmenoanue
JTUCITUTUTUHBI (MOTYJIsT) KOMIIETEHIINHU OIICHOYHOTO CPEJICTBA
Tema 1. OcHOBBI PeliTuHroBass KOHTPOJIbHAS
KJIACCUYECKOU TEOPUU XUMHUYECKOTO OIIK-1, OIIK-2 pabora 1
CTPOCHUS
Tema 2. dusndyeckue OCHOBBI YYECHUS PeiituHroBas KOHTpOILHAS
y OIIK-1, OITK-2 P
0 CTPOCHUH MOJIEKYJI pabota 2
Tema 3. CuMMeTpUs MOJEKVIIIPHBIX PeiituHroBas KOHTpOIbHAS
p yip OIIK-1, OTIK-2 P
CUCTEM pabora 3
Tema 4. DIIEKTpUYECKUE " PelituHroBas KOHTPOJILHASA
IICKTD OITK-1, OTIK-2 p
MarHUTHbIE CBOMCTBA MOJIEKYJI pabora 4
Tema 5. MeKkMOIEKYIApHBIE PelituHroBas KOHTPOJILHAA
§ yp OIIK-1, OTIK-2 p
B3aUMOJICUCTBUS pabora 5
Tema 6. CrpykrypHas PeittuHroBast KOHTpOJIbHAS
Kiaccu(ukanus KOHISHCHPOBAHHBIX OIIK-1, OIIK-2 pabora 6
ha3
Tema 7. CrtpoeHue XHUAKOCTEH WU Co0OecenoBanue
P A OIIK-1, OTTK-2 4
aMOP(HBIX BEIIESCTB
Tema 8. CtpoerHue me3odas PeiliTuHroBas KOHTpOIbHAA
p b OIIK-1, OITK-2 P
pabota 7
Tema 9. CtpoeHne KpUCTAILIIOB PelituHroBas KOHTPOJILHASA
p p OIIK-1, OTIK-2 P
pabota 8
Tema 10. IloBepxHOCTH PelituHroBas KOHTPOJILHAA
p OIIK-1, OTIK-2 P
KOHICHCUPOBAHHBIX (a3 pabora 9

7.2. Onucanue moka3arejied M KpUTepPHEeB OLEHMBAHUS KOMIIETEHI M, ONMUCAHHE
HIKAJ OLeHUBAHUS

Tabauua 7. Iloka3aTen oLeHUBAHNUS Pe3yJIbTATOB 00y4YeHHsl B BUe 3HAHMI

[lIxana Kputepun oniennBanus
OLCHHUBAHUA
JNEMOHCTPUPYET TIIy0OKOoe 3HaHHME TEOPETUYECKOro MaTepuaia, yMEeHHE
5 000CHOBAHHO M3JIaraTb CBOM MBICIIH 110 0OCYX/IaeMbIM BOIPOCaM, CLIOCOOHOCTh
«OTJIMYHO» | MOJHO, MPAaBUJIBHO U apryMEHTHPOBAHHO OTBEYaTh Ha BOIPOCHI, MPUBOJIUTH
[IpUMEPBI
4 JEMOHCTPHUPYET 3HAHHWE TEOPETUYECKOro MaTepuaja, €ro Mociel0BaTelIbHOe
«XOPOIIOY U3JI0’)KEHUE, CIIOCOOHOCTh TPUBOAUTH MPHUMEPHI, JAOMYCKAaeT E€IUHUYHBIE
OIIMOKH, HCTIpaBJsieMble MOCTIE 3aMeYaHus MpenoaBaTes
3 JEeMOHCTPHPYET  HENOJHOe, (parMeHTapHOe  3HAaHHE  TEOPETHYECKOTO
«y10BAETBOPH MaTepuana, TpeOyrollee HABOISAIIMX BOMPOCOB TMperoaaBareis, AO0MycKaer
TEILEOY CYHICCTBCHHBIC OIIMOKH B €Tr0 H3JI0KCHUH, 3aTpyAHACTCA B IIPUBCIACHUU

pUMepOoB U (GOPMYITHPOBKE BHIBOJIOB




2 JIEMOHCTPHPYET CYILIeCTBEHHBbIE MPOOEIbl B 3HAHUU TEOPETUUECKOr0 MaTepuana,
«HEYJIOBJIETBO | HE CIOCOOEH €ro M3J0XKHUTh UM OTBETUTh HAa HABOJAIIME BOINPOCHI
PUTENIBHO» | IPENoAaBaTeis, HE MOKET IPUBECTU IIPUMEPBI

Tabauua 8. [loka3aTesin oueHUBAHNS Pe3YJIbTATOB 00y4YeHHsl B BUJe YMEHUI U BJIaJeHU I

[kana Kputepuu onennBanus
OIICHUBAHUS
JEMOHCTPHUPYET CIOCOOHOCTh NMPUMEHSATh 3HAHHE TEOPETUYECKOTOo MaTepuaia
5 MpU  BBIMOJHEHUU 3aJlaHUN, TIOCJIEIOBATEILHO M TPABWIBHO BBITIOJHAET
«OTJIMYHOY» | 33/1aHUsA, yMeeT OOOCHOBAHHO H3JaraTh CBOM MBICIH U JAeNaTh HEOOXOAMMBIE
BBIBO/IBI
JEMOHCTPHUPYET CHOCOOHOCTh NMPUMEHSATh 3HAHHE TEOPETUYECKOTO MaTepuaia
4 IpU  BBIMOJHEHUW 33JlaHUN, TIOCJIEIOBATEILHO ¥ TPABWIBHO BBITIOJHSCT
«XOPOIION 3a/laHusi, yMeeT 00OCHOBAHHO M3JIaraTh CBOM MBICIH M JIeJaTh HEOOXOIUMBIE
BBIBOJIBI, JIOMyCKAeT CJAMHHUYHBIC ONIMOKH, WCIPABIIEMbIC TOCIE 3aMEYaHUs
MIpeno/iaBaresis
3 JEMOHCTPUPYET OTCIbHbIC, HECHCTEMATH3HPOBAHHBIC HABBIKH, HCIBITBIBACT
«YIOBACTBODH 3aTpyJHEHUS U JIOMYCKaeT OMIMOKH TpU BBINOJHEHWU 3a/laHWi, BBITIOTHSET
TEIEHON 3a/IaHAE€ TPU TOJCKA3Ke TperojaBaTeis, 3aTPyIHsAETCS B (POpMyIHpPOBKE
BBIBOJIOB
2 HE croco0OeH MPaBUIBHO BBIMIOJHUTH 33aHNE
«HEYJOBJIETBO
PUTEIILHO»

7.3. KoHTpouibHbIe 3alaHUSi M HHbIe MATEPUAJIbI, HEOOXOAMMbIE /IJsi OLEHKH
pe3yJbTaToB 00y4eHHsl 0 UCHUIIMHE (MOLYJII0)

Tema «OCHOBBI KJIACCHYECKO TEOPUH XUMUYECKOT0 CTPOECHU
PeiiTuHroBasi KOHTPOJIbHAS paboTa (TecToBas).
Tect Ne 1. Uto Takoe XUMUYECKOE CTpOEHUE?
. Ilopsaok (mocienoBaTeIbHOCTh U KPaTHOCTh) CBSI3U aTOMOB B MOJIEKYJIE.

. PacnionoxeHne aToMOB B IPOCTPAHCTBE.
3. Kondwurypanusi MOJEKYJIbI.

[\ I

Tect Ne 2. CTpyKTypHbIE U30MEPHI — 3TO:
. BemectBa, nMeroniye oJMHAKOBBIN COCTaB, HO pa3HOE XUMUYECKOE CTPOCHHUE.
2. CoeMHEHHUsI C OIMHAKOBBIM COCTaBOM, HO Pa3HbIM '€OMETPHUUYECKUM CTPOECHHUEM.
3. CoeuHEeHNs: OJTHOTO U TOTO e Kilacca (aJIKaHbl, aJIKEHbl, COMPTHI U T.I1.).

—

Tect Ne 3. XupanbHOCTb — 3TO:
. AcummeTpust (OTCYTCTBHE CUMMETPHH).
. Hapymenue cummerpuu.
3. CBoiicTBO 00BEKTa HE OBITH TOKACCTBEHHBIM 3€PKAJILHOMY OTOOPaKEHHIO.

N =

Tect Ne 4. YUto Takoe crepeoxumudeckasi KoHpuryparus?
1. OnpeneneHHOE PACIIONOKEHHE ATOMOB OKOJIO XHPAIIbHBIX IIEHTPOB (WJIHA APYTHX
JTUCCUMMETPUYHBIX YaCTEH) MOJICKYIIHI.




2. IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJIBI.
3. PaBHOBecHast KOHQUTYpaLUA SIEPHOTO CKEJeTa.

Tect Ne 5. Urto Takoe koHpopMarms?
1. IlpocTpaHCTBEHHBIE PACIIOIOKEHUS, CBA3aHHBIE C BHYTPEHHUM BpAIllEHUEM BOKPYT MPOCTHIX
(unu 6oJ1ee CI0XKHBIX) CBsI3el, nedopmaliveil BaJIGeHTHBIX YIJIOB U T.JI..
2. XupanbHble PacroOkKEeHHUs aTOMOB (MJIM aTOMHBIX I'PYTIIT) B MOJIEKYJIE.
3. AXupanbHbIe PacIioIOKEHHUSI aTOMOB (HMJIM aTOMHBIX TPYIIT) B MOJIEKYJIE.

Tect Ne 6. [IpocTpancTBEeHHBIE H30MEPHI (CTEPEOU30MEPHI) OOPA3YIOT:
1. Monekybl, UMEIOIINE OJUHAKOBBINA COCTaB, OIMHAKOBOE XUMUYECKOE, HO Pa3HOe
MPOCTPAHCTBEHHOE CTPOCHHUE.
2. Momnekybl ¢ OAMHAKOBOW T€OMETpUUYECKON KoH(pUTryparmeit (HampuMep, Bce TeTpadipruiecKue
MOJICKYJIBI).
3. OnTU4ecKre aKTUBHBIE COCTUHECHMS.

Tect Ne 7. Xummnueckas TOMOJIOTHS U3y4aeT:
1. Monekybl ¢ pa3HOM reoMeTprUUecKoi KOHPUTYypaLni.
2. Monekybl, OTJIMYAIOLIMECS TUIIOM XUMUYECKUX CBA3EH.
3. Karenansl, poTakcaHsl, y3ibl, MOJIEKYJIIpHBbIE JIEHTH Mebuyca u Ipyrue Takoro poja
o0Opa3oBaHUs.

Tema «Pu3nvecKue 0OCHOBBI Y4eHHS O CTPOCHHH MOJICKYJ»

PeiliTHroBasi KOHTpoJbHasA padoTa.

Bapwuanr 1
1.Paccuuraiite cpeHIOI0 Maccy aTOMOB a30Ta M XJIopa.
2.Paccumnraiite paguyc atoMa KoOaabTa U aToMa Kejesa.
3.KakoBa momkHa OBITH CKOPOCTH JIBIDKEHHUS JJIEKTPOHA B CM/C, YTOOBI COOTBETCTBYIOIAs €l
JUTMHA BOJIHBI cocTaBisuia 0,1 A°.

Bapwanr 2
1.PaccuuTaiitTe CpeiHIOI0 Maccy aTOMOB KHCJIOpoia U Opoma.
2.Paccunraiite paguyc aToMa HUKEJ B aToMa XpoMma.
3.KakoBa JiimuHa BOJIHBI, COOTBETCTBYIOIIAs YyacTulie ¢ Maccoi 0,1 T, IBUXKYIIEHCS CO CKOPOCTBIO
10 m/c.

Bapuanr 3
1.Paccunraiite cpeiHIOI0 MacCy aTOMOB CBHHIIA U KaJIbLUS.
2.Paccuunraiite paanyc atToMa MEIY U aTOMa TUTaHAa.
3.PaccunTaiite uMHY BOJHBI A€ bpoiing s Monekyn remuss U (TOpa, JIBHKYIIUXCS CO
ckopocThio 500 m/c.
Tema «CuMMeTpHs MOJIEKYJISIPHBIX CHCTEM»

PeliTunroBas KoHTposibHAs padoTa.

Bapwuanr 1



1. ns Bemecta, umeromniero crpoeare CH; — CH (CH;) — CH; coctaBbTe (opMyIIbl 0HOTO
n30Mepa U ABYX ToMoJioroB. /laiiTe Bcem BelecTBaM Ha3BaHUS MO CUCTEMATHYECKOM
HOMEHKJIaType.

2. ns BemectBa, umetomero crpoerane CH; — CH(CH;)— CH, — CH(CHs) — CHs, coctaBbTe
(bopMyIIBI OJHOTO M30MeEpa U IBYX TOMOJIOroB. /laiiTe Bcem BelecTBaM Ha3BaHMS 110
CHCTEMaTUYECKOM HOMEHKIIATypeE.

Bapuanr 2
1.BeiBenute popMyIibl anbIETHIOB U KETOHOB, H30MEPHBIX BasiepuaHoBoMy anpaeruny CsH;oO, u
HA30BUTE UX 0 PAMOHAJIBLHONW U CUCTEMATHUYECKON HOMEHKJIATypaM.
2. Hanmummre npoekiroHHbIE (POPMYIIBI BCEX BOZMOXKHBIX CTEPEOMEPOB CIIETYIOIINX
coequaenwuit: 1,2-qubpomnponana; 3,4-mruopom-3,4-gumeTmirekcana; 2,4-muOpomMmneHTana; 2-
O6poMm-3-xs0pOyTaHa.

Tema «iiekTpUUecKHe H MATHUTHbIE CBOIICTBA MOJIEKYJD)

PeliTunroBas KOHTposbHAs paboTa.

Bapuanr 1
1. Ha ocHOBaHMM M300paKEHHBIX Ha PUCYHKE CIIEKTPOB CAEJaiTe BBIBO/BI O CTPYKTYpe
yraeBogopoaa Ce¢Hio u mpousBoanoro rugapokcuiamuaa CqH;iON, comeprkaIiero asa akTUBHBIX
aToMa BOJOpOJA.
2. [louemy cnextp [IMP nuMmetnnHUTpO3aMHHA COCTOUT U3 ABYX CHHIJIETOB?

BapuaHT 2
1. U3yunre cniektp coenurennss CqH 0O, momyueHHOTo U3 aneraibiaeruia 0e3 uCroab30BaHUs
TaJIOTEHITPOU3BOIHBIX, M HAMTUIIUTE €r0 CTPYKTYPHYIO GOpMYITy.
2. Kakoga ctpykrypa yrieBoaopoaa CsHa, B ciekTpe KOTOpOro MMEETCsl OJIUH CUTHAIT?

Tema «MexmoJieKyJIsIpHbIE B3aUMOIeHCTBU S

PeiituHroBast KOHTpOJIbHAS paboTa.
Bapuanrt 1
1. YeM ornuyaeTcss B3aMMOJACHCTBUE MEXAYy aTOMaMHM WJIM MOJIEKYJIaMH 3a CYET BaHH-IEp-
BaaJIbCOBBIX CUJI OT XUMHUYECKOTO B3aUMOACHCTBUS?
2. 3a cYeT Kakux CBA3EH MOXKET OCYIIECTBUTHCS B3aUMOJIEUCTBUE MEXKITY MOJIEKYJIAMH:
a) Hz nu Oz, Hz nu HQO,
6) NF; u BF5; HCl u HCI;
B) HF u HF NzI/I I\Iz‘7

BapunaHT 2
1. Ompenenute, s KaKOro W3 TEPEUYUCICHHBIX BEMISCTB XapaKTepHAa HAWOOJIbIIAs IHEPTHUS
OPUEHTAIIMOHHOTO U JUCTIEPCUOHHOTO B3aUMOACHCTBHUS:
CaoiicTBO He Ar CO HCI NH; H,O
JunonsHbIid MOMEHT W, J{ 0,121,031,5 1,84
HOIAPH3yEMOCTh, A’ 0,20 1,63 1,99 2,63 2,21 1,48
2. Yem 00BACHUTHL OaM30CTH Temmeparyp kumenus aszora (-195,8°C), xucnopoma (-183° C) u
dropa (-187,9° C)? [loueMy HAMHOTO OTIMYASTCS OT HUX TeMIepaTypa kureHus xiopa (-34°C)?

Tema «CTpykTypHasi KjiaccuUKAIUs KOHIEHCHPOBAHHBIX (a3

PeliTunroBas KOHTpOJIbHAS paboTa (TecToBas).



Bapwuanr 1
1. CBsi3p, mpu 00pa30BaHMM KOTOPOH aTOMBI OJHOTO 3JEMEHTa OTIAIOT AJIEKTPOHBI B oOIiee
MI0JIb30BAHKE, HA3bIBACTCS:
A) BOIOpPOIHOM;
b) xoBaneHTHO MOISIPHOI;
B) nonnoii;
') meTanmnnuecko.

2Ilpu omucaHWM METAUTMYECKAX CTPYKTYpP C TIOMOIIbIO IMAPOBBIX YIAKOBOK, MIAPHI
HPEeACTaBISIOT COO0iA:

A) aHHOHBI;

b) xaTuonsr;

B) neliTpanbHble aTOMBI;

I') aHMOHBI ¥ KATHOHBI.

3. YUepenoBanue mapoB, kotopoe npuBoauT k ymakoBke ABCABC..., rne C ob6o3HauaeT cioi,
0o0pa30BaHHBIN IIapaMH, pacHoOI0KEHUE KOTOPBIX B TOYHOCTH MOBTOpseT Apyrue ciou C, HO He
coBMaJaeT co cnosiMu A u B, Ha3bIBaeTcs:

A) rekcaroHaJbHOM MJIOTHEHIIEeH yIaKOBKOM;

b) xyOnueckoilt 00beMHOLIECHTPUPOBAHHOM CTPYKTYPOH;

B) npuMmuTHBHON KyOUYeCKOH CTPYKTYpOH;

I') xyOuveckoil miuoTHee ynakoBKo.

Bapuanr 2
1. [Ipu onMcaHuu MOHHBIX COETUHEHHH C MOMOIIbIO HIAPOBBIX YIMAKOBOK, LIAPHI MPEICTABISIOT
coboil:
A) aHHOHBI;
b) katuonsr;
B) neliTpanbHble aTOMBI;
I') aHMOHBI M KATHOHBI.

2. BooOpaxxaeMblil napajiesienuIe], U3 KOTOPOro MOXKET ObITh MOCTPOEH BECh KPUCTAIUT IyTEM
Ollepalnyy MapajlIeIbHOTO IIEPEHOCA, HA3bIBACTCS:

A) IPOCTPaHCTBEHHOM PELIeTKON KpHCTala;

b) anemenTapHoil stueiikoil Kpucrauia;

B) nBymepHO#i CTpYKTYpOil KpucTasmia;

I') mpuMHUTHBHON 351€eMEHTapHOM TYEHKOI.

3. B IUIOTHOYNMaKOBAaHHBIX CTPYKTYpax OJMHAKOBBIX IIApOB KAXKABIM IIap HWMEET OKPYXKEH
COCEJIHUMH ILIapaMH B KOJMUYECTBE:

A) 6;

b) 12;

B) 24;

I 8.

Tema «CTpoenne ;kuakocTeil 1 aMOp(HBIX BelecTB»
CobecenoBanue.

1. Tunel B3aMMOJIEHCTBUM 3JIEMEHTAPHBIX YaCTHII.
2. Ctpoenune aMOp(HBIX BEIIECTB.



3. CtpykTypHbIe GOPMYJIBI U Tpadbl MOJEKYI.

4. MexMONeKyJIIpHbIE B3aUMOJICHCTBUS.

5. CTpyKTypa ¥ CBOMCTBA JKHUJIKOW BOJIBI.

6. CTpoeHue KHUAKOCTEH: 00Ias XapaKTepUCTHUKA )KUIKOTO COCTaBa BEIICCTRA.

7. BomoponHas cBs3b. Ee mpupona M BIMAHHME HA CTPYKTYPY M CBOMCTBA BEILIECTB B JKUIKOM
COCTOSIHHH.

8. Teopust cTpoeHUs KUAKOCTEN.

9. Kunkue kpuctamibsl. CTpyKTypa U CBOMCTBA CMEKTHUECKHUX KUJKUX KPHUCTAJUIOB.

10. XKunkoe 1 amoppHOE COCTOSHHUSL.

Tema «CTpoenne me3zopas»

PefiTHroBasi KOHTpoJbHasA padorTa.

Bapwuanr 1
1.Mennast rupsa Maccoil 1 kr, packanenHas no temneparypsl 500 °C, moMeniaercs Ha JIbJUHY,
nmeromyro temmnepatypy 0 °C Kakyro Maccy apJa pacrjiaBUuT rups?
2. Yepes kakoil MPOMEXYTOK BPEMEHHU IOJI JlydaMu BeceHHero CojHIa pacIylaBUTCSl KYCOK JIbJia
momaap0 2 M2 u tommuHOM 1 oM, umerommii Temmepatypy 0 °C? DHeprus COIHEYHOIO
U3JTy4eHUs, MaJarollero Ha eIMHUILY TUIOIIAAN 32 €AUHUILY BpeMeHH, paBHa 350 B1/m2.

Bapuanr 2

1. Kakoe konum4ecTBO TEmJIOThI TpeOyeTcsl JUIsl MpeBpalleHust 1 Kr jbjaa, HaXoJAsILIerocs mnpu
temneparype tl = -10 °C u nmpu HOpMaJIbHOM aTMOC(EpPHOM JABICHUH, B Map MPH TeMIeparype
t2 =110°C?

2. JIBe ONMHAKOBBIE JIBAUHKU JIETAT HABCTpEdy ApPYr JPYry C PaBHOM CKOpPOCTBIO M IIpHU
aOCOJIIOTHO HEYIIPYroM yiaape mpeBpamatorcs B map npu temmeparype 100 °C. Temmepatypa
IbAMHOK 210 yaapa -10 °C Omnpeznenurte cKOpOCTh JBAUHOK A0 yAapa. YellbHas TEIJIOEMKOCTh
abaa 2,1« 103 JIx/(xr * K)

Tema «CTpoeHHe KPHCTAJLIOB)»
PeittuaroBas KoHTpoJIbHAS paboTa (TECTOBAs).

Bapuanr 1
1. CnocoOHOCTh METAJIOB 00Pa30BbIBATh PA3IMUHbIE KPUCTALIMUECKUE (POPMBI IIPU PA3TUUHBIX
yCIIOBUSIX (aBJICHUHU, TEMIIEpATYpE) Ha3bIBACTCH:
A) nonumopdpuzmMom;
b) nonutunuei;
B) uHTEepMeETAIIIMYHOCTBIO;
I') nonudasuocTsio.

2. ITo kakuM CBOMCTBaM MOYKHO OOBIYHO PACIIO3HATH HOHHOE COCTMHCHHE:
A) XpyHKOCTb;

b) Hu3kue Temnepartypsl IJIaBICHUS;

B) ymepeHHO BbICOKHE TeMIIepaTyphl TUIaBICHUS;

I') pacTBOpUMOCTE B OJISIPHBIX PACTBOPUTEISAX.

3. CkoJbKO Ocell BBICILIEro NOpsAKa UMEIOT KPUCTAJIbl HU3ILENH KaTerOpHH:
A) onny;

b) nge;

B) tpu u 6onee;

I') ne umeror.



Bapuant 2
1. 3akoH, B KOTOPOM TOBOPHUTCS O TOM, YTO BO BCEX KPHUCTAJUIaX OJHOTO M TOTO K€ BELIECTBA
YTJIbI MEX/1y COOTBETCTBEHHBIMU T'PaHsIMH PaBHbI, HOCUT HAa3BaHHE:
A) 3aKOH IIEJIbIX YHCEeNT;
b) 3akoH 0 MHOrOrpaHHHKaX;
B) 3akon nocTosiHCTBa IBYTpaHHbBIX YTJIOB;
') 3aKOH 0 BEKTOPHAILHOCTH CBOMCTB KPUCTAJLIOB.

2. DrneMeHT CHMMETpPUH, KOTOPBIH NenuT (GUrypy Ha JIBE€ YacTH, Kaxaas M3 KOTOPBIX SBIISETCS
3epKaJbHBIM H300paKeHUEM APYTOi, Ha3bIBACTCS:

A) MIOCKOCTHIO CHMMETPUH;

b) ocbto cummeTpuu;

B) nentpom cumMMeTpuu;

') yrnom cummeTpun.

3. Kakue coemuHEeHUs1 OTHOCATCS K CTPYKTYPHOMY TUITY KaMEHHOM COJIH:
A) K,0, K58, Li,O;

B) Can, UOz, BaClz;

B) ZnS, CuCl, CdS;

I') LiCl, KBr, AgCL

Tema «I1oBepXHOCTh KOHACHCHUPOBAHHBIX (a3»
PeittunroBas KoHTpoJsibHAs paboTa (TecToBas).

Bapuanr 1
1. JI71s1 )KUAKOCTEH MOBEPXHOCTHOE HATSDKEHHE YHCIICHHO PaBHO:
A) ynenbHOM cBOOOIHOM MOBEPXHOCTHOM YHEPIHH;
b) cuie MeXMONEKYISIPHBIX B3aMMO/ICHCTBHIA;
B) n306apHo-H30TEpMHUECKOMY MTOTCHITHATY;
I') sneprum ['u66ca.

2. DHeprus KOre3uu orpeesercs:

A) Kak TeruioTa napooopa3oBaHus;

b) kak pa0ota, KOTOpyr0 HEOOXOIMMO COBEpIIUTh AJS DPa3pblBa MOJIEKYJSPHBIX CBA3EH B
KOHJICHCUPOBAaHHOM (haze;

B) xak pabora pa3pyrieHus oopasla TBepAOro MaTepuana;

I') kak sHEpruto cydnumanuy;

Bapuant 2
1. Benmmunna paboThI aire3un paBHa:
A) ynenbHO#M cBOOO/IHOM MOBEPXHOCTHOM YHEPIHH;
b) cune Bsi3koro TpeHus;
B) pabote m3orepMHuyecKOro oOpaTHMOTO pa3feieHHs ABYX DPa3HBIX KOHJICHCHPOBAaHHBIX (a3
BJI0J1b MEX(a3HOH! rpaHuULlbl €AMHUYHON IUIOILAIHN;
I') iuddysznonnomy noreHumany.

2. CBoiicTBa BBICOKOJUCIIEPCHBIX U YIbTPAJUCIIEPCHBIX CUCTEM 3aBHUCSIT:
A) TOJBKO OT XUMHUYECKOTO COCTaBa;

B) Tonbko oT pa3zmepa gactul aucrnepcHon (hassl;

B) ot pa3mepoB yacTuil 1 XUMUYECKOTO COCTaBa;



F) TOJIBKO OT MArHUTHBIX U 3JICKTPUUCCKHUX CBOMCTB.

Ilepeyenb BONPOCOB U 3aJaHHUH,
BbIHOCUMBIX Ha IJK3aMEH

1. Kakoil T paAMO0aKTUBHOTO paciaia KMEI MECTO B CIEAYIOIINX Mepexoaax saep:

a)”lPd—> ll]Ag F)222Rn—>218PO
6)18505 _)18511. 21)62Cu—>62Ni
B)*'°At —?Bi ¢)¥Br—*Se
2. Kakue 37eMeHTHI IOIBEPrajIlCch €CTECTBEHHOMY PaTuOAKTHBHOMY pactay:
B 23
a)...... — %Kr r)...... — "Li
o B+
0)...... —2"Py, m)...... — 1C
B 23
B)...... — 'MCd e)...... — YK

Hanummre nosiHele ypaBHEHUS IPOUCXOJAIIMX IIPA TOM IIPEBPALLICHU.
3. Slnpa Kakux 3J€MEHTOB MOJYYalOTCs, €CIIU SApa CIETYIOMINX 3JIEMEHTOB MOTEPSIOT:
a) **U—S8au - 8f —

6) *°Th -- 6a. - 4p"—

B) U —70—7p —

3anuIInTe YpaBHEHUS COOTBETCTBYIOIIUX PEAKIUN.

4. Snpa Kakux 3JEMEHTOB IOJIy4alOTCs, ECIIN SAPA CIETYIOIMINX JIEMEHTOB ITOTEPSIOT:
a) *Ku—20—3p —

0) *'’Po -- 3a.-- 6 —

p) “2°Fr -- 40—8p" —

CocTaBbTe ypaBHEHHsI COOTBETCTBYIOIIMX PEAKIIHM.

5. 3aKOHYMTE YPaBHEHHUS CICAYIOUIUX SAIEPHBIX PEAKIIHN:

a) 2713A1 + 42H€‘—>3015P+. Ceees

6) 5627Fe +... —>11H + 56251\/[1'[

B) ...+21H—>137N + ]01’1

r) ZPut...—*%Cm+3'on

I[)...+ 101’1 —>42He + 5223V

6. Jlonuiure cienyromme SaepHble peakivm:

a) '%B +%He—'on+...

6) 238 92U +..—)24194Pu + lon

B) ..t p—2%He

r) "N+ 'a—"H+ ...

7. 3aKOHUMTE YpaBHEHMSI CIEAYIOIMX SJIEPHBIX PEaKIUIL:

a) 5426Fe+42 He—...+ 1()1’1

0) *Mn(..., a)*V

B) o"F + 1 1H—y+...

r) "Zn(p, ...)"Ga

)I) 3717C1‘i‘... e 35168+42He

8. CKOJIbKO 0-4aCTHII TEPSIET SAPO PAIOHA, ECIIU B PE3yJIbTaTe 00pa3yeTcst H30ToM CBHUHIA * 5, Pb?

1. Kakue snmeMeHTHI 00pasyroTes pu o- pacnaze saep s B; 214Si #44Po?

2. CormacHo MMpaBUIy CMCUICHUSA, OIIPCACINUTC, U30TOIIBI KAKUX 3JICMCHTOB 06pa3y10Tc;1 npu

B -pacmanme ''sC; *"*s3Bi; *'%,Pb u mpu B+- pacnane /N;!C; ¢ Cu.

11. Kak MeHseTCS 4YHCIIO IMPOTOHOB U HeﬁTPOHOB B dApaxX HUCXOIHBIX 3JJICMCHTOB 3a CUCT

PaAMOaKTUBHOTO pacmaja:

A p+ p+ B

a) 5625MI’1—> 6)23090Th — B)lng — F)ISQF — 21)8637Rb—)



12. Kako#i BUJI paJIMOaKTUBHOIO paciajia MPUBOIUT K 00pa3oBanuio: a) >*90 Th u3 ypana ***»,U;0)
npotaktunus =* o;Pa u3 Topust 249 Th; B) nononus **s,Po u3 Bucmyta **g;Bi; ) mzorona *'%,; Tl u3
2]483Bi?

13. 3a cyer Kakux BHAOB paauoakTuBHOro pacmaga % Tl u *'*5,Po 06pasyrOT OMH U TOT XKe
M30TOIl CBUHIA *'s; Ph.

14. Cxonpko A- m B - wacTun TepsroT aapa 2o Th, 2%,U, u *°¢,U, npeppamasch B KOHEUHOM
UTOTE B U30TOIBI CBUHIIA?

15. DHeprus m3nydenus pasHa 2 5B. Haiinure v u A s1oro mamydenms. Otser 4, 84*10%c”, 621
HM.

16. Bpiuuciure sHeprui0 QoToHa B IMy4YKE XKEJITOTO CBETa, Mg KoToporo A=589 HM. OTBeT
3,37*10™" ik

17. BeIUMCIIMTE SHEPTUIO U3JTyUYEHHMs, JUIMHA BOJIHBI KOTOporo pasHa 1 um. Oteer 1,986*107'° [Tk
18. Kaxoii sneprun (AE) cooTBEeTCTByeT JIMHHS B CIIEKTpe HEOHa, ecnu ee A=185 Hm? OtBer
1,07*10™"® Ik

19. Onpenenure >HEPrui0 KBAaHTAa M3JIy4EHHUS aroMa pTyTu (3B) mpu AmuHE BOJHBI M3ITyYEHHS
253,71 185,0 am. OtBet 4,89 u 6,69 »B.

20. Yemy paBHa 1e0pOMIEBCKas JUIMHA BOJIHBI DJIEKTPOHA, JBUKYILETOCS CO CKOPOCTHIO: a)6*10°
Mm/c; 0) 2187 km/c? Otser a) 0,121 uMm; 6) 0,335 HM™m.

21. Yemy paBHa Macca ¢oToHa KpacHOTO cBera (A=648 um)? CpaBHHTE €€ ¢ MacCOW IIEKTpOHA
(9,11*10%* r). OTBeT:3,408*107 k.

22. Yemy paBeH uMmiyibe GoToHa s ceeta ¢ A=485 um? Otser: 13,66* 107 kr*m*c™.

23. Dueprus ¢otoHa paBHa 5*10-19 J[x. Haliaure nnuHy BOJHBI 3TOr0 M3iydeHus. Yemy paBHbI
JUTMHA BOJIHBI, Macca W UMIyJbC it (GoToHa ¢ sHeprueit 6,7 3B? Otser: 397,5 um;185,4 HM;
1,19*%107% xr; 3,58*%10%" kr*m*c™.

24. Macca Heiitpona paBHa 1,67*10-24 r, a ckopocth ero asmwxenus 2200m/c. Omnpenenure
COOTBETCTBYIOLIYIO JUIMHY BOJIHBI J€ bpoinsa. Uemy paBHa iMHAa BOJHBI HEWTpOHA C
KUHeTHYeCKOoM sHeprueit 10° 5B? Otser: 0,18; 2,864*10°5 Hm.

25. I'paHuLbl BUAMMOTO CHEKTpa COOTBETCTBYIOT JuiMHaMm BoJIH 760 u 400 HM. Macca kakoro u3
COOTBETCTBYIOIIMX 3THM JUIMHAM BOJH (OTOHOB (Mgy) OOibIIE M BO CKOJNBKO paz? OTBET: my
(A=400 am)> my (A=760 u™m) B 1,9 pa3za.

26. Haiigute [uMHy BOJHBI Jie bpoiinis Ui MoieKyJibl a30Ta, ABMXKYIIEHCsS cO CKOPOCThIO 1 KM/C.
MoO3KHO JT1 OGHAPYKUTH BOJTHOBEIE CBOMCTBA 3Tol 9actunsl? Otset: 1,424*107 HM; HeT.

277. ®a3oBble AMarpaMMbl BELIECTBA

28. CTpoeHHE MOJIEKYJI: OCHOBBI KJIACCHYECKOW TEOpHHU; JI0KA3aTEIbCTBO TETPAIAPUUECKOMN
MOJIEJIM aToMa yriepoja.

29. Tunsl B3aMMOACHCTBHI JIEMEHTAPHBIX YaCTHII.

30. IlonsaTue kpuctaunueckoi pemerkn. CUMMETPHS INIOCKUX CETOK.

31. Crpoenue amop(HBIX BEIICCTB.

32. CtpykrypHbIe (OpMyJIbl U rpadbl MOJIEKYJI.

33. MexMoNeKyIsipHbIe B3aUMOJEHCTBUSI.

34. ®epMUOHBI B OO30HEI.

35. CTpyKTypa U CBOMCTBA KUJIKOU BOJIBI.

36. IloHsATHE O KPUCTAITIOXUMUYECKOM aHAJIN3E.

37. CtpoeHue XUAKOCTEH: 00Ias XapaKTepUCTHUKA )KUIKOTO COCTaBa BEIICCTRA.

38. OCHOBBI pEHTT€HOCTPYKTYPHOT'O aHAJIU3a.

39. ®otoH. IloHsATHE »>IEKTPOMAarHUTHOTO TOJS. DHEPrus U UMIOYJIbC QoroHa. Tumbl
2JIEKTPOMAarHUTHBIX MOJEH.

40. Heiitpon. Xapakrtepuctuka. [IoHsTHE O TPOTOH-HEUTPOHHOM CHUCTEME.

41. IIporon. KBaHTOBOE 4HCII0 «OApPUOHHBIN 3apsiiy.

42. Bonoponnas cBs3b. Ee npupona M BIMsSHHE Ha CTPYKTYpY M CBOMCTBA BEIIECTB B KHUIKOM
COCTOSTHHUH.

43. Kpucramnnueckas pemerka u KpUCTAINYECKas CTPYKTypa.



44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

[To3utpon. IloHsATHE «aHTUYACTULAY». AHTUIIPOTOH, AaHTUHEUTPOH.

[TonsiTe 0 pe3oHaHCHBIX yacTulax. [Ipupona pe3oHaHCcOB.

Teopus cTpOCHUS KUIAKOCTEH.

Kunkue kpucramibl. CTpyKTypa U CBOMCTBA CMEKTUYECKUX HKUAKUX KPUCTAILIIOB.
ATOMHBIE, HOHHBIE U JIp. TUIIBI KPUCTAJLIIOB.

bapuonbl, Me30HBI, JenToHbl. O01Ias XapaKTepUCTUKA KaXKI0T0 THIIA.
KBaHTOBBIE UnCIIa 2IEMEHTAPHBIX YaCTHIL

Heiirpuno. O0mas xapakTepuCTHKA.

AtoM. Havasia KBaHTOBOI MEXaHHKHU.

AToM Bof0poaa. MHOTO3JI€KTPOHHBIE ATOMBI.

[Ieproarueckuil 3aKOH U NEPUOANUYECKAs CUCTEMA XUMUYECKUX DJIEMEHTOB.
DneKTpOHHbIE KOH(UTYpaIMK aTOMOB U IEPUOANYECKAsk CUCTEMA 3JIEMEHTOB.
Ilorenunan nonnszauuu. CpoAcTBO K dJIEKTPOHY. ATOMHBIE pasnychl. MarHUTHBIE CBOWCTBA

aTOMOB.

57.
38.
59.
60.
61.
62.

AtomHOe sAp0. PamnoakTUBHOCTE. SInepHbIE peakuy.

CTpyKTYpbl IPOCTBIX TBEPBIX TEII.

CTpyKTypbl METAIIIOB.

HNonnsble coequnenus. Pa3nnunpie TUIBI CTPYKTYP MOHHBIX COCTMHEHHM.
CrnaBel. OcoOEHHOCTH CTPOSHUS.

Kunkoe u amophHOE COCTOAHUS.

Tabauua 9. IllpumMepsl OLIEHOYHBIX CPEACTB € KJIANYAMH PABUJIBHBIX 0TBETOB

N2
n/
n

Bpems
N BbIMNOJAHEH
dopMynnpoBKa MpaBUAbHbIN
Tun 3apaHns na
3afaHu4 oTeeT (8
MUHYTaxX)

OIIK-1. «CnocobeH  aHamuM3WpOBaTh, HMHTEPIPETUPOBATH W  0000MATH  PE3yJbTATHI
JKCIIEPUMEHTAIBHBIX M PACUETHO-TEOPETUICCKIX PA00OT XUMUYECKON HAPaBIESHHOCTHY

1.

3agaHune Yto Takoe 1 1
3aKpbITOro TMNa | XMMUYeCcKoe
CTpoeHue?

1. Nopsapok
(nocnepoBaTtensHOCT
b M KPaTHOCTb) CBSA3U
aTOMOB B MOJIEKYE.
2. PacnonoxeHune
aToOMOB B
NMpPOCTPaHCTBE.

3. KoHdurypaums
MOJIEKYJIbI.

CTpyKTYpHbIe 1 1
M30Mepbl - 3TO:

1. BewectBa,
nMetrowime
OJINHAKOBbI COCTaB,
HO pasHoe
XUMUYecKoe
CTpO€eHUe.




Tun 3apaHns

dopMynnpoBKa
3aJaHus

MpaBUAbHbIN

OTBET

Bpems
BbIMOJIHEH
ns
(B
MUHYTaxX)

2. CoeAlHEHMSA C
OMHAKOBbIM
COCTaBOM, HO
pa3HbIM
reoMeTpu4ecKkmnm
CTPOEHUEM.

3. CoeanHeHus
OJJHOr0 M TOrO e
knacca (asikaHbl,
aNIKEHbI, CNUPTbI U
T.M.).

Boob6paxkaeMblii
napannenenunen, u3
KOTOPOro MoXeT
ObITb NOCTPOEH BeECb
Kpuctann nytemMm
onepaumu
napaniesibHoro
nepeHoca,
HasbIBaeTCs:

A)
NPOCTPAHCTBEHHOM
pelueTkom
KpUCTanna;

B)  3anemMeHTapHoOM
A4YENKOM KpUcTanna;
B) NBYMepHOM
CTPYKTYpOW
KpUCTanna;

r NPUMUTUBHOM
3/IeMeHTapHOM
AYENKOWN.

CkoNbKo ocen
BbICLUEFO  MopsaKa
MMEIOT  KPUCTabl
HU3LLEN KaTEropuu:
A) oaHy;

b) nge;

B) Tpn 1 6onee;

N He uMeloT.

3agaHune
OTKPbITOro TUna

[na Bewectsa,
umetoero
ctpoeHune CH; - CH

M3oMepoM JaHHOro coeamHeHus

ABNfeTca H-byTaH
CH3; - CHz; - CH; - CH;




Bpems

BOJOPOAHON CBS3U
M eé€ BAMSHME Ha
CTPYKTYPY "
CBOMCTBA BELLECTB B
YKUJKOM COCTOSHMN.

BO3HWKHOBEHUMU "
CYLLLECTBOBAHNM YKM3HW HA Hallewn
njaHetre. Bo MHOrom 3710 CBA3aHO
CO CBOMCTBaMMU, KOTOPbIX HET y ee
OMKaMLLIMX coceaein N aHaoroB
(H,S, H,Se u 1.4.). MNpexxae Bcero
HY)XHO  pa3obpaTtbcs, no4vyemy
BOJla MOXET HaxoauTbCcs B
XMOKOM UM [Oae B TBEpAOM
COCTOSiHMM (nepn) B yc/loBUAX, B
KOTOPbIX MOXOXUEe COoeANHEHUS
Bogopoaa c 6onee TAXKeNbIMU
anemMeHTamMun (cepoi, ceNeHoM U
T.A.) ra3006pasHbl.

[lBe noaeneHHble 3/1EKTPOHHbIE
napbl y4acTBylOT B 06pa3oBaHUM
NBYX TMOJSIPHbIX  KOBaJIEHTHbIX
CBS3EN, a ocTaBLUMEcCS
JiBe Herno/JesieHHble napbl
3/IEKTPOHOB TOXe urpatot
Ba)XHYIO POJib B CBOMCTBAX BOAbI.
Bce 3aMectutenm 'y atoMma
Kucnopoaa, BK/ItOYas
HenoAeneHHble napbl, CTPEMSATCS
pacrnonioXXMTbCa  KaK  MOXHO
Janbwe Apyr oT apyra. JTo
NPUBOAMUT K TOMY, YTO MOJIEKYNA
npunobpetaeT dopmy
NCKaXXEHHOro TeTpasgpa C
aTOMOM KuC/iopoaa B LeHTpe. B
yeTblpex BepLUMHAX 3TOro
"TeTpasgpa"  HaxopsTcs  ABa
atoma BOJ0pOAa n npe
HernoAeneHHble napesl

N2 N BbINOJIHEH
dopMynmMpoBKa MpaBUbHbLIN
n/ Tun 3apgaHus us
3aJaHus oTBeT
n (B
MUHYTaxX)
(CHs) - FoMosioramu JaHHOro
CHs cocTaBbTe coeiMHEHNA ABAAIOTCA: NponaH
$opMy bl 0gHOro CH; - CH, - CH3
n3omepa u aByx M NMeHTaH
romosioroB. lante CH3-CH,-CH,-CH;-CH;
BCEM BeLECTBaM
Ha3BaHMA No
cUcTeMaTUYECKom
HOMEHKAaType.
6. Onuwmnte npupoay | Boga urpaetr orpoMHylo poJib B 10




Bpems

KaXkgas U3 KOTOpbIX
AaBnseTcs
3epKajibHbIM
M306paXKeHNeM
JPYroi, Ha3bIBaeTcs:

CUMMETPUU, T.K. OCb CUMMETPUU
3TO0  Hekas npsaMas  JIMHKA,
KOoTOpasi MPOXOAUT 4Yepe3 Teso
KpUCTanna, a LEHTP CUMMETPUM
3TO TOYKa BHYTPU Kpuctasia. B

N2 N BbINOJIHEH
n/ Tvn sagamua dopMynnpoBKa MpaBuAbHbIN s
0 3a4aHuns oTBeT (8
MUHYTaxX)
3IeKTpOHOB. HO ecnn cMoTpeTb
TO/IbKO MO UEHTPaM aTOMOB, TO
NnoJy4yaeTcs, YTo MOJIeKyna BOAbI
umeet yrnosoe CTpo€eHMe,
npuyem yron H-O-H cocrtaBnser
npumMepHo 105 rpagycos....
7. KakoBa anamHa OnnHa BOJIHbI BblUMCAsETCA MO 10
BOJIHbI, dopmyne + =h/mv,
COOTBETCTBYIOLLAA raemuv — Macca U CKOpOCTb
4acTMLE C Maccomn yactuupl. h & 6.63-10* x*c —
0,1r, ABMXKyLLEencs noctosiHHas lNnaHka. MNMoacrasnsas
co ckopocTbio 10 3HadyeHus B GopMyJly, Noay4yaem
M/c. 6,63*103* m.
8. Yto B XUMUN | MexMoneKkynspHoe 10
Ha3bIBalOT B3aMMOENCTBUE -
MEXMOJEKYJIIPHbIM | B3aUMOAeNCTBME Mexnay
n 3IEKTPUYECKHU HeNTpanbHbIMMU
B3aMMOJAENCTBMAMM | MOeKylaMU uam atoMamu. OHO
? Dante | onpepensiet CyLlecTBOBaHUE
pa3BEPHYTbIN OTBET, | XXUAKOCTEM U MOJIEKYNAPHbIX
npueegute KPUCTaNN0B, OTAMYME peasibHbIX
npuMmepsl. rasos oT naeanbHbIX n
NpPosBAAETCA B Pa3sHOOOpa3HbIX
dn3nYecKnx ABJIEHUSIX.
MexMonekyaspHoe
B3aMMOJENCTBME  3aBUCUT  OT
paccTosAHUA I MeXay
MONEKY/aMMU W, KaK MpaBuIo,
onucbiBaeTcs noTeHuUManbHOM
3Hepruen
B3aumogeinctena U(r) (noteHumna
oM M. B.), TaK KaK WMEHHO
CcpefHsAs NoTeHUMabHas 3Heprus
B3aMMOENCTBUS onpepensiet
COCTOSIHUE M MHOrMe CBOWCTBA
BellecTBa....
9. | 3apaHus DNIEMEHT CUMMETPUN, A 5
KOMGMHMPOBAHHO | KOTOPbIN AennT | J1aHHbIM 3/IEMEHTOM CMMMETPUN
ro Tuna durypy Ha age 4act, | MokeT 6bITb JIMWb  MJIOCKOCTb




Bpems

Ne . BbIMNOJAHEH
dopMynmMpoBKa MpaBuAbHbIN
n/ Tun 3apaHus ns
3agaHus oTBeT
n (B
MUHYTaxX)

A) NJOCKOCTbIO | KayecTBe npmmepa MOXHO
CUMMETPUM; paccMoTpeTb Ky6. Mpu aenctenn
B) OCblo CUMMETPUM; | NNOCKOCTM ~ CUMMeETPUM  Ky6
B) LUEHTPOM | paspnenntca Ha ABe 3epKaJibHble
CUMMETPUM; 4acTu.
I) yrnom cuMmeTpum.
Ceon oTBeT
obocHyTe. Ha
PUCYHKE  MOKauTe
[eCTBUE  3JIEMEHTA
CUMMETPUMN.

10. CpefHue Macchl A 8
aTOMOB  Kucsopoaa | Hangem cpefHio0 Maccy aToMoB
" 6poma | Kkucnopoga. 1na 3Toro CoCTaBUM
COOTBETCTBEHHO nporopumio:  6.02*10* atomos

paBHbl: a) 5,32*10%
ru 1,329*10% r; 6)
1.33*10* r "
10.87*10* r; B
2,77*108 r n
5,62*10™r.

OTtBeT  06OCHYyMTE,
NPOu3BEs pacyeThl.

Kucaopoaa umMerot Maccy 32r., a
1atom - xT.

Paspenms 32 Ha 6.02*10% Mol
nonyunm 5,32*10% .

lMpopaenas aHaNOrn4yHble
BbIYMC/IEHMS Mbl Hangem
CpeflHIOI0 Maccy nasis  atoma
6poma. PaBHa oHa Oyper
1,329*10*r.

OrlK-2. «CnocobeH NpoBOAUTb XMMUYECKUI SKCNEPUMEHT C UCMOJIb30BAaHWMEM COBPEMEHHOIO
obopynoBaHus, cobaoaast HOPMbl TEXHMKM 6E30MacHOCTU»

11.

12.

3agaHus
3aKpbITOro TMNa

McnyckaHue aapa b 1
KaKoro aToMa

npoucxoamt npu a-

nU3ny4yeHmn?

A) H;

B) He;

B) C;

r o.

Kakasgd noctosiHHaA A 1
BeJIMYNHA ABASETCA

dyHOaMeHTaNnbHOM

KOHCTaHTOM 7]

Xapaktepusyer

BOJIHOBbIE CBOMCTBA

yactuu?

A) NOCTOAHHAA

MnaHKa;

B) NOCTOSAHHAA




Tun 3apaHns

dopMynnpoBKa
3a4aHuns

MpaBUAbHbIN
oTBeT

Bpems
BbIMOJIHEH
ns
(B
MUHYTaxX)

13.

14.

DVHLWITENHA;

B) yHuMBepcasbHas
rasoBasi NOCTOSIHHaS;
[1) uncno ABoragpo.

ATOMbI, uMMetowme
OJMHAKOBbIN 3apsfa,
aapa, HO pasHoe
4YUC/I0O HENTPOHOB B
aJpe, Ha3blBaloTCS:
A) nzobapsl;

B) HYKNOHBI;

B) nsoronbi;

) Me30HbI.

MeTop, aHanns3a,
KoTopbli  Haubonee
NoJIHO naet
npeacraBsieHne o]
CTPOEHMN
KPUCTaNoB,
HasblBaeTCs:

A) AMP-
CMEKTPOCKONuS;

B) MK-
CMEeKTPOCKoMNus;

B)
PEHTTEHOCTPYKTYPH
bl aHaNU3;

I xpomatorpadpus.

15.

3aganHus
OTKpbITOro TMna

Oonuwmnte  gBneHue
rmbpuamnsaumm
BaJIEeHTHbIX
opb6uTtanen. Yrto
npeacTaBaseT coboi
sp-rmbpuamnsaums’?

fMbpuaunsaumns - 3To UsMeHeHne
$OpM aTOMHbIX opbuTanein B
pe3ynbTaTte UX B3aMMHOro

nepeKpbiBaHMA NpU 06pa3oBaHUN
XMMUYecKom cBasn. KoHuenums
rmépuamnsaumnm ssBNSETCS OAHUM
NPUGIMXKEHNI AN OO BACHEHUS
NPUPO/bl XMMUYECKOW CBSI3M B

MOJIEKYNaXx.

Mpw sp-rnbpuansaumm
NPOUCXoANT B3aUMoAenCcTBme
OZHON s-opbUTanu, UMetoLLLEen

¢dopMy Liapa n ogHoM p-
opbutann, umerowen popmy
raHTenu. Mpwu rnbpuansaumm sTmux
opbuTanei obpasyroTcs aBe




Bpems

Ne . BbIMNOJAHEH
n/ Tvn sagamua dopMynnpoBKa MpaBuAbHbIN s
0 3a4aHuns oTBeT (8
MUHYTaxX)
rmbpuaHble opbuTann, umeroLlime
$opMy HenpaBuabHOMN
BOCbMEPKMU.
16. Yro npepactaBnstot | [MOHATb BHYTPEHHEE YCTPOMCTBO 10
coboil naoTHeMnlMe | TBEPAbIX TEN MOXXHO C MOMOLLbIO
YNaKOBKM npu | MNAOTHEMLLMX YNAKOBOK LUAPOB.
06BACHEHUM ATOMbI MeTan1o0B
CTPOEHMS NpeAacTaB/IAIOTCA XXECTKUMU
MeTannos? LapaMu, KOTOpbIE YKIa4bIBaOTCS
MaKCUMabHO MJOTHO APYr HA
JApyra B HEKOTOPOM 0O6beEME.
Ecnun 3aHMMaeMbIl Wapamm
o6beM paBeH 74%, a 06beM
nyctot 26%, To Takasi ynakoBKa
CUYMTAETCA NIOTHENLLEN.
CylecTByeT onpeaeneHHbIN
NnopsaoK NpU YKAaAKe LWapos...
17. Onuiwure CornacHo Teopun [lanbToHa ATOM 8
BHYTPEHHee npencTaBnsn coboi «CMBOBBIN
YCTPOMCTBO  atoMma | NyAauHr». MonoXKnTenbHbIN 3apsas,
corsiacHo Teopumn OblN1 COCPeaoTOYEH BO BCEMN
[danbToHa. Kakune Macce aToMa, a OTpULATESIbHO
HeAOCTaTKU WUMena | 3apsyKeHHbIN 3N1EeKTPOHbI Obln
AaHHas Teopus? BKpanJeHbl B 3Ty Maccy nogo0Ho
C/IMBMHAM B C/IMBOBOM MyAUHre.
Hepoctatku: He cMorna
06BbSACHUTL YCTOMUYMBOCTb aTOMa,
He fgaBana npegcraBaeHue o
agpe atoMa....
18. Onuwunte BUAbl | MOXHO BblAENNUTb A -U3JTy4EHUE, 10
pPaANOaKTUBHOIO B - nsnyyenue, B’ - nsnyyerHue,
U3JTyYEHUS. CMOHTaHHOE JiefIeHue.
B pesynbTaTe A -mn3nyyeHue
obpa3syeTcsa govyepHee 94p0 U
AP0 aToMa renus, B - usnydeHus
- loYEpPHEE AP0 U INEKTPOH, B -
U3Jly4yeHue - godepHee 94po U
MO3UTPOH...
19. 3apgaHus Bbibepute 1,2 8
KOMOWHMPOBAHHO | HECKONIbKO OTBETOB. | 1. Mpn noBopoTe JAAHHOro
ro tmna Bupg, CUMMETPUM | MHOTOrpaHHMKa Ha 360 rpaaycos
L33L.,4P nmeet Mbl BUAUM MMOBTOpPEHME rpaHu 3
1) KOMOWHaums | pasa. CnepoBaTeflbHO MMeETCs

TPUrOHaIbHOM

OCb TPETLEro NMopsaKa.




Bpems
N2 N BbINOJIHEH
n/ Tvn 3aganms dopMynmMpoBKa MpaBuAbHbIN s
0 3a4aHuns oTBeT (8
MUHYTaxX)
npu3Mbl c| 2 lMepneHAUKYNSpHO
NMMHAKOWUI0M rMaBHOM OCUM MOXHO NpoBecTn 3
2) KOMOWHaLMA | OCM BTOPOro rnopsfKa, KoTopble
TPUroHabHOM nponayt yepes cepeauny
NpU3Mbl M| Kaxgoro pebpa U LEHTp
ounmpamuapl NPOTMBOMOJIOXHOM IrPaHU.
3) TpuroHanobHas | 3. Yepes kKaxkgoe pebpo
npmsma npMsMbl  MOXHO MpoBectTn 3
4) TPpUroHanbHas | NIOCKOCTU  cumMmeTpun.  Ewe
nupamuga OfHY MAOCKOCTb MOXHO
5) TPUroHasibHas | MPOBeCTU napananenabHo
ounupamuaa NUHaKouaaMm, OHa  pasaenut
Ceou OTBET | MHOTOrpaHHMK MornoJam.
obocHyTE.
20. Bbibepute OJMH 3 5
npaBu/bHbIN OTBET. | TPUroHasibHas, TeTparoHaabHaa u
Kakas npusMa He | rekcaroHanabHas MNpu3Mbl UMEIOT
OTHOCKTCS K | NO 04HOM OCK BbICLLIErO NOPAAKA,
cpefiHen KaTeropumn? | a poMbuyeckas npnsMa He MMeeT
1)TeTparoHanbHas; OCM BbICLLIETO NMOpAKa
2)TpuUroHanbHas;
3)poMbuyeckas;
4)rekcaroHasbHas.
OtBeT 060CHYyMTE.
7.4. Mertoanueckue MaTepuayibl, ONpeaesiOlIMe NPOUEeIYPbl OLEHUBAHUS

pe3yabTaToB 00y4eHHs N0 AUCHUILIHHE (MOAYJII0)

Taoauna 10. TexHosiornyeckasi KapTa peMTHHIOBbIX 0AJIJIOB 1O IMCHUIJIMHE (MOIYJII0)

Ne KoHnTtponupyemslie MakcumansHoe Cpok
n/n MEpONPUSITHS KOJIMYECTBO MPEA0CTaBICHUS
OasIoB
OcHoBHOI 0J10K
1 |PeliTunronas koHTpoJibHas padota Nel 5 10 PACTIIMCAHUIO
2 | PeliTuHroBasi KOHTpoJibHas paboTa Ne2 5 110 PACIIUCAHUIO
3 |PeittmHroBas KoHTpoJIbHasI paboTa Ne3 5 110 PACIIUCAHUIO
4 | PeiftunroBast KOHTpoJIbHAs paboTa Ned 5 110 PACIACAHUIO
5 |PelituHroBast KoHTposibHas pabota Ne5 5 10 PaCIUCaHUIO
6 |PelituHroBasi KoHTpoJibHasi pabota Neb 5 10 pacIUCaHHIO
7 | OtBet no Teme «CTpoeHUE )KUIKOCTEN U 2,5 10 paCIIMCaHHIO
aMop(HBIX BEIIECTB»
8 |PeiituHroBasi KOHTpOJbHas pabora Ne7 5 110 PACIIUCAHUIO
9 |PeiitmHroBas KOHTpOJIbHAS paboTa Ne§ 5 110 PACIIUCAHUIO




10 |PeliTHroBast KOHTpOJBHAs paboTa Ne9 5 110 PACIIUCAHUIO

11 |Pedepar no Teme «INEKTPUIECCKUE U 2,5 110 PaCIUCaHUIO
MarHUTHBIE CBOMCTBA MOJIEKYJI»

JlonoJtHUTEILHBIH 0JI0K

9. | Dksamen 50 10 pacIUCaHHIO

Bcero 100

Tadauua 11. Cucrema mrpadgoB (1J1s1 OTHOT0 3aHATHSA)

MNokasatenb bann
Ono3gaHue Ha 3aHsmue -1
HapyiueHue yyebHoU aucuuniuHbl -2
HeromosHoCMb K 3aHAMUKO -5
Mponyck 3aHamMus 6e3 yBa>kumeibHou NpuYuHbl -2

Tadauma 12. Illkana mepeBona pedTHHrOBHIX 0AJIOB B HTOTOBYK) OIEHKY 3a CeMecTp
1o AUCUHUIJIMHE (MOAYJII0)

Cymma 0ajuioB OrneHka 1o 4-0aJIJIbHOM IIIKaJIe
90-100 5 (OTIMYHO)
85-89
75-84 4 (xoporo)
70-74
6569 3
6064 (YIOBIETBOPHUTEIHHO)
Hwuxe 60 2 (HEeyOBJIETBOPUTEIHHO)

[Ipu peannzauuy AUCUMIIIMHBL (MOIYJS) B 3aBUCUMOCTH OT YPOBHS IOJIOTOBJIEHHOCTH
oOyyaromuxcs MOTyT OBITh MCIIOJIb30BaHbl HMHbIE (OPMBI, METOJbl KOHTPOJII U OLICHOYHBIE
CpEnCTBa, UCXOAS U3 KOHKPETHOM CUTYalUH.

8. VUEBHO-METOJINYECKOE U THPOPMALIMOHHOE OBECIIEYEHUE
JTACIATITAHBI

8.1. OcHoBHas iuTEeparypa
1. OcHOBBI 001ICH XUMUU [ DNIeKTpOHHBIHN pecypc] : YueOnoe mocodue / U. A. Tlpecc. - 5-¢ usm.,
CTEpPEOTHIL. - Cankr-ITerepOypr : XUMU3 AT, 2024. Pexum JIOCTyna:
https://www.studentlibrary.ru/book/ISBN0785938084612.html (OBC «KoHCynbTaHT CTYIEHTA)
2. Xumus [DnexTpoHHbI pecype] : Yueonuk st By3oB / A. b. Hukonbsckuii, A. B. CyBopoB. -
u3n.  3-e, crepeor. - Cankr-Iletepoypr : XHWMMU3JAT, 2024. Pexum nocryna:
https://www.studentlibrary.ru/book/ISBN9785938084551.html (OBC «KoHcynbTaHT CTyeHTa»)

8.2. lonoiHMTEILHAS JIUTEPATYPaA
1. Fony6eBa A.M. CtpoeHue BemiecTBa. 3a1a4yu I 3alIUTHl MOAYJSA | M0 Kypcy XUMHUHU: METO/.
VYka3zaHus. M.: ManareabctBo MITY  nm. H. 9. baymana, 2013. URL:
http://www.studentlibrary.ru/book/ISBN9785703837023.html (BBC «Koncynbrant
CTYJICHTa»)
2. Cysopos A.B., Hukonsckuii JI. b. O6mas xumus. CI16.: XUMU3 AT, 2017. Pexxum nocryna:
http://www.studentlibrary.ru/book/ISBN9785938083035.html (BBC «KoHcynpTant
CTYJICHTa»)

8.3. UnTepHeT-pecypchbl, HEOOX0AMMBbIE /1JIs1 OCBOEHHS JUCHMILIUHBI (MO1YJIA)


http://www.studentlibrary.ru/book/ISBN9785938083035.html
http://www.studentlibrary.ru/book/ISBN9785703837023.html
https://www.studentlibrary.ru/book/ISBN9785938084551.html
https://www.studentlibrary.ru/book/ISBN0785938084612.html

1. OnexkTpoHHas OuOIMOTEKa «ACTPaXaHCKUH TOCYAAPCTBEHHBIH YHHUBEPCUTET»

cobctBeHHOW reHepauuu Ha ratpopme DBC «OnexTponnblii Unrtanbheii 3a1 — bubanoTex».
https://biblio.asu.edu.ru Yuemnas 3anuce obpazosamenvrnoco nopmana AI'Y
2. OnexktponHo-0nOMMoTeynass  cucrema  (OBC) OO0  «Ilomutexpecype»

«Koncynprant crynenra». MuoronpoduiabHblii  o0pa3oBaTenbHBIE  pecypc  «KoHcynbTaHT
CTYACHTa» SIBJSIETCS JEKTPOHHOM OMOIMOTEYHON CHCTEMOM, NMPEeNOCTaBIAIOIIEH IOCTYyN 4epe3
cerb MHTepHEeT K y4yeOHOW JUTEparype U JOMOJIHUTEIBHBIM MaTepuajiaM, MPHOOPETCHHBIM Ha
OCHOBAHMU MPSMBIX JJOTOBOPOB C IpaBoobiasaresssMu. Kartamor B HacTosiiiee BpeMsl COIEPKUT
okoio 15000 naumenoBanuii www.studentlibrary.ru. Pecucmpayus ¢ komnvtomepos AI'Y

3. OnektpoHHass OuOnmoreyHass cucrema  um3gatenbctBa FOPAUT, pasmen
«JlerengapHaple KHUTH». WwWw.biblio-online.ru
4, DnexTpoHHO-0ubmmoreyHas cucrema BOOK.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJIMHBI

MarepuanbHO-TEXHUYECKOe obecredeHne y4eOHOW TUCIMIUIMHBI BKJIIOYaeT B cedd
aAyJIMTOPUIO TI0O TIPOBEJCHHIO JIAOOPATOPHBIX 3aHATHN. [IpoBeneHWE 3aHATHUH COMPSDKEHO C
NPUMEHEHHEM KOMIIBIOTEPOB MJIs [OKa3a MpPe3eHTalWid, BBINIOJHEHHsS MOMCKOBONH paboThI,
BBIYHCIICHHUIA U paboTe B MHOOPMAIIMOHHBIX CHCTEMAaX.

10. OCOBEHHOCTH PEAJIM3ALIIMU JUCHUIIJIMHBI (MOAYJIA) IIPU OBYYEHUU
HNHBAJINIOB U JINL C OTPAHUYEHHBIMH BO3MOKHOCTAMMHA 310POBbSA

PaGouass mporpamma AMCUMIUIMHBI (MOAYJsSl) TpPU HEOOXOAMMOCTH MOMKET OBITh
aJanTUPOBaHa JUIsl O0ydeHUs (B TOM YHUCIIEC ¢ MPUMEHEHHEM JUCTAHIIMOHHBIX 00pa30oBaTeIIbHBIX
TEXHOJIOTHI) JIUIl C OrPaHUYEHHBIMH BO3MOXKHOCTSAMH 3[0POBBS, WHBaIuAoB. [[ns »TOrO
TpeOyeTcs 3asBICHHE OOYYArOIIMXCS, SBJISIONINXCS JUIIAMHA ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMU
3I0pOBbs, MHBAIUIAMH, WJIA HX 3aKOHHBIX IMPEACTABUTENECH W PEKOMEHIAIMU TICHXOJIOTO-
MEIMKO-TIearorndeckol komuccuu. [lpu oOydeHHH JHI] ¢ OTpaHUYCHHBIMH BO3MOXXHOCTSMU
3I0pOBbSl YUUTHIBAIOTCA WX WHAMBHUAyalbHbIE TMcuxodusnueckue ocoOeHHOCTH. OOyueHwue
WHBAIHMJIOB OCYIICCTBIISICTCS TakKXKe B COOTBETCTBHM C HWHIAWBHIYAJIBLHOW IMPOTPaMMON
peaOunuTanuy WHBaIUAA (TIPY HATUYHH).

JUis U ¢ HapymIeHWEM CIIyXa BO3MOXHO IPEJIOCTaBJIICHWE ydeOHOUW WH(OpMAluu B
BU3yalbHOU (hopMe (KpaTKHii KOHCIEKT JIEKIMil; TeKCTHI 3aJaHHii, HalleuaTaHHbIe yBEIUYCHHBIM
mpudTOM), HA aAYJUTOPHBIX 3aHATHAX JIOMYCKAETCS TIPUCYTCTBHE AaCCHCTEHTa, a TaKke
CYpAONEPEBOTYUKOB M TU(PIOCYpAONEPEeBOAUMKOB. TeKymuid KOHTPOJIb YCHEBAEMOCTHU
OCYIICCTBIISIETCS B TNHUCHBMEHHOW Qopme: oOydaromuiicss MUCBMEHHO OTBEYaeT Ha BOIPOCHI,
NUCHbMEHHO BBITIONHSET TpakTHueckue 3ananus. Jlokman (pedepar) Takke MOXKET OBITh
MIPEJICTABJICH B MUCbMEHHOW (hopMe, IPU ITOM TPEOOBAHUS K COACPKAHHUIO OCTAFOTCS TEMH XKe, a
TpeOOBaHMS K KaueCTBY M3JIOKEHUs MaTepuaia (MOHATHOCTh, KAYECTBO PEUYH, B3aUMOJICHCTBUE C
ayIUTOPUEH W T. J.) 3aMEHSIOTCS HAa COOTBETCTBYIONIMEC TPEOOBAHUS, IPEABIBIIEMbIC K
MUCHbMEHHBIM paboTam (KadecTBO OGOpMIICHHSI TEKCTa U CHUCKA JUTEpaTyphl, TPaMOTHOCTH,
HAJIMYUE WUTFOCTPAIMOHHBIX MaTepuajoB W T. 1.). [IpoMexyTouHas arTectamus IS JIUI C
HApyIICHUSAMU CJIyXa MPOBOJUTCS B MHCbMEHHON ¢opMme, Mpu 3TOM HCHOIB3YIOTCS OO0IIHe
KpUTCpUU OICHUBaHMs. [Ipu HE0OXOTUMOCTH BpeMs IOATOTOBKH K OTBETY MOXET OBITh
YBEJIMUYEHO.

JIist U ¢ HApyIICHUEM 3PEHHUS IOIYCKAeTCs ayqualibHOE TIPEOCTaBICHIE HHPOPMAIIHIH,
a TakkKe UCIOJIb30BAaHUE Ha ayJUTOPHBIX 3aHATHSAX 3BYKO3AMUCHIBAIOUIMX YCTPOWCTB
(mukrodoHOB W T. 11.). [lomyckaercss NMpHCYTCTBHE Ha 3aHATHSAX ACCHCTEHTa (ITOMOIIHUKA),
OKa3bIBAIOIIETO OOYYaIOUIUMCS HEOOXOAMMYI0 TEXHHUYECKYI0 MOMOINb. TeKylmuil KOHTpOIb
YCIIEBAEMOCTH OCYIIECTBIISIETCSI B YCTHOM (popme. [Ipu npoBeeHUN NMpOMEXYTOUHON aTTeCTAIINH



JUISL JTUI] C HApyIIEHHEM 3PEHUS] TECTUPOBAHUE MOXET ObITh 3aMEHEHO Ha YCTHOe cobeceoBaHHe
10 BOIIPOCAaM.

JUig ui ¢ orpaHUYeHHBIMU BO3MOXHOCTSIMU 3/10pPOBbsl, UIMEIOINUX HapyLIEHHUs OIOpPHO-
JBUTATEIBHOTO ammapaTra, Ha ayJAUTOPHBIX 3aHATHUAX, a TaKKe IMpPU MPOBEICHUH MPOIEayp
TEKYIIIET0 KOHTPOJISl yCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAllMd MOTYT OBITh MPEI0CTaBICHBI
HE0oOXOUMBbIE TEXHUYECKHE CpeAcTBa (MEePCOHAJIbHBI KOMIBIOTEP, HOYTOYK WM JIPYyroi
raJUKeT); JIOMyCKAaeTCss MPUCYTCTBHE AaCCHCTEHTa (ACCHCTEHTOB), OKA3bIBAIOIIETO OOYYarOIIUMCS
HEO0OXOUMYI0 TEXHHYECKYI0 MOMOUIb (3aHATh padouee MecTo, MepeABUraThCs MO ayIUuTOPHH,
IpOYUTATh 3aJjaHne, 0QOPMUTH OTBET, OOIIATHCA C MPEMOAABATEIIEM).
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	Лекционные занятия проводятся еженедельно в объеме 2 часов. Лабораторные занятия проводятся еженедельно в объеме 4 часов. По окончании изучения каждой темы студенты выполняют рейтинговые контрольные работы, кроме темы «Строение жидкостей и аморфных веществ» (собеседование). По окончании прохождения курса студенты сдают экзамен.
	6.1. Образовательные технологии
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	При проведении текущего контроля и промежуточной аттестации по дисциплине (модулю) «Строение вещества» проверяется сформированность у обучающихся компетенций, указанных в разделе 3 настоящей программы. Этапность формирования данных компетенций в процессе освоения образовательной программы определяется последовательным освоением дисциплин (модулей) и прохождением практик, а в процессе освоения дисциплины (модуля) – последовательным достижением результатов освоения содержательно связанных между собой разделов, тем.
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	7.3. Контрольные задания и иные материалы, необходимые для оценки результатов обучения по дисциплине (модулю)
	1.Для вещества, имеющего строение CH3 – CH (СН3) – CH3, составьте формулы одного изомера и двух гомологов. Дайте всем веществам названия по систематической номенклатуре.
	2. Для вещества, имеющего строение CH3 – CH(СН3)– CH2 – CH(СН3) – CH3, составьте формулы одного изомера и двух гомологов. Дайте всем веществам названия по систематической номенклатуре.
	Вариант 2
	1.Выведите формулы альдегидов и кетонов, изомерных вале­риановому альдегиду С5Н10О, и назовите их по рациональной и си­стематической номенклатурам.
	2. Напишите проекционные формулы всех возможных стереомеров следующих соединений: 1,2-дибромпропана; 3,4-дибром-3,4-диметилгексана; 2,4-дибромпентана; 2-бром-З-хлорбутана.
	1. На основании изображенных на рисунке спектров сделайте выводы о структуре углеводорода С6Н10 и производного гидроксиламина С6Н11ОN, содержащего два активных атома водорода.
	2. Почему спектр ПМР диметилнитрозамина состоит из двух синглетов?
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	1. Изучите спектр соединения С6Н10О, полученного из ацетальдегида без использования галогенпроизводных, и напишите его структурную формулу.
	2. Какова структура углеводорода С3Н4, в спектре которого имеется один сигнал?
	Вариант 2
	Вариант 2
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	1. Какое количество теплоты требуется для превращения 1 кг льда, находящегося при температуре t1 = -10 °С и при нормальном атмосферном давлении, в пар при температуре t2 = 110°С?
	2. Две одинаковые льдинки летят навстречу друг другу с равной скоростью и при абсолютно неупругом ударе превращаются в пар при температуре 100 °С. Температура льдинок до удара -10 °С Определите скорость льдинок до удара. Удельная теплоемкость льда 2,1 • 103 Дж/(кг • К)
	Вариант 2
	Вариант 2
	Для вещества, имеющего строение CH3 – CH (СН3) – CH3, составьте формулы одного изомера и двух гомологов. Дайте всем веществам названия по систематической номенклатуре.

	7.4. Методические материалы, определяющие процедуры оценивания результатов обучения по дисциплине (модулю)
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	10. ОСОБЕННОСТИ РЕАЛИЗАЦИИ ДИСЦИПЛИНЫ (МОДУЛЯ) ПРИ ОБУЧЕНИИ ИНВАЛИДОВ И ЛИЦ С ОГРАНИЧЕННЫМИ ВОЗМОЖНОСТЯМИ ЗДОРОВЬЯ
	Рабочая программа дисциплины (модуля) при необходимости может быть адаптирована для обучения (в том числе с применением дистанционных образовательных технологий) лиц с ограниченными возможностями здоровья, инвалидов. Для этого требуется заявление обучающихся, являющихся лицами с ограниченными возможностями здоровья, инвалидами, или их законных представителей и рекомендации психолого-медико-педагогической комиссии. При обучении лиц с ограниченными возможностями здоровья учитываются их индивидуальные психофизические особенности. Обучение инвалидов осуществляется также в соответствии с индивидуальной программой реабилитации инвалида (при наличии).
	Для лиц с нарушением слуха возможно предоставление учебной информации в визуальной форме (краткий конспект лекций; тексты заданий, напечатанные увеличенным шрифтом), на аудиторных занятиях допускается присутствие ассистента, а также сурдопереводчиков и тифлосурдопереводчиков. Текущий контроль успеваемости осуществляется в письменной форме: обучающийся письменно отвечает на вопросы, письменно выполняет практические задания. Доклад (реферат) также может быть представлен в письменной форме, при этом требования к содержанию остаются теми же, а требования к качеству изложения материала (понятность, качество речи, взаимодействие с аудиторией и т. д.) заменяются на соответствующие требования, предъявляемые к письменным работам (качество оформления текста и списка литературы, грамотность, наличие иллюстрационных материалов и т. д.). Промежуточная аттестация для лиц с нарушениями слуха проводится в письменной форме, при этом используются общие критерии оценивания. При необходимости время подготовки к ответу может быть увеличено.
	Для лиц с нарушением зрения допускается аудиальное предоставление информации, а также использование на аудиторных занятиях звукозаписывающих устройств (диктофонов и т. д.). Допускается присутствие на занятиях ассистента (помощника), оказывающего обучающимся необходимую техническую помощь. Текущий контроль успеваемости осуществляется в устной форме. При проведении промежуточной аттестации для лиц с нарушением зрения тестирование может быть заменено на устное собеседование по вопросам.
	Для лиц с ограниченными возможностями здоровья, имеющих нарушения опорно-двигательного аппарата, на аудиторных занятиях, а также при проведении процедур текущего контроля успеваемости и промежуточной аттестации могут быть предоставлены необходимые технические средства (персональный компьютер, ноутбук или другой гаджет); допускается присутствие ассистента (ассистентов), оказывающего обучающимся необходимую техническую помощь (занять рабочее место, передвигаться по аудитории, прочитать задание, оформить ответ, общаться с преподавателем).


