MHWHOBPHAYKU POCCUN

denepanbHOE rOCyIapCTBEHHOE OI0/PKETHOE
00pa3oBaTesbHOE YUpPEeXkKJACHHUE BhICIIEro 00pa3oBaHUs
«ACTpaxaHCKUI TOCy1apCTBEeHHbIN yHUBepcuTeT uMeHu B. H. Tatuiesa»
(AcTpaxaHckuii TocynapcTBeHHbIM yHUBepcuTeT UM. B. H. Tartumena)

COT'JTIACOBAHO YTBEPXIAIO
PykoBonurens OITOII 3aBenyroumii kadeapoit OHOX
A.T". TeipkoB A.B. Benukopoios
2 uroHs 2022 r. 2 wions _ 2022 .

PABOYASA TPOI'PAMMA JJUCHUIIJIMHBI

CTPOEHUE BEHIECTBA

CocraBurenb(-1) Yaodakosa A.K., 101leHT, K.X.H., JOIEHT
Hanpasnenne

MOJrOTOBKH/CIIEIIMAIbHOCTb 04.03.01 «Xumusn»
Hanpasnennocts (mpo¢uis) OITOIT Mennuunckas 1 papManeBTHYeCKas XUMHUA
KBanudukanus (cTeneHn) O0axajaBp
®dopma o0yueHHs OYHO-3204HAas
I'on mpuema 2020
Kype 3
Cemectp 5

Actpaxans, 2022 r.



1. OEJIN U 3AJAYU OCBOEHUA JUCHUITVIMHBI

1.1. Heabio JaHHOH TMCUMILUIMHBI SBIISCTCS YIUIYOJICHHE W PACIIMPEHUE 3HAHWKA CTYJICHTOB B
BOIIPOCAX XMMHH DJIEMEHTAPHBIX YacTUIl (B TOM YHCIE CTPOCHHUS aToMa), XMMHYECKON CBA3H,
pacTBOpPOB, pa3NUYHBIX BHUAOB H30MEPHil, CTEPEOXUMHUHM U JApyrux. JlucuuruimHa ngaet
MPEACTABICHUE O HOBBIX METOJAaX HCCJEJIOBAHMS CTPOCHUSI M CTPYKTYpbl BeEIIECTB. Takum
oOpa3zom, kypc «CTpoeHHe BellecTBa» HeOOXOAUM JIJIsi KOMIUIEKCHOTO OHUMaHHsI MEXaHU3MOB U
3aKOHOMEPHOCTEH B M3MEHEHHUH CBOMCTB U MOBEJCHUS BEIIECTBA, KOTOPHIE HAIIPSIMYIO 3aBUCST OT
€ro CTPOCHHSI.

1.2. 3agauu oCBOEHUSI JMCHUILIMHBI: PACIIMPUTHh 3HAHUS CTYJEHTOB B BONPOCAX XUMHUHU
AJIEMEHTApPHBIX YaCTHI, XHMHUYECKON CBSI3U, pacTBOPOB, pA3IUYHBIX BHUJOB H30MEpHil,
CTEPEOXUMUHU, J1aTh MPEACTABICHHE O HOBBIX METOJAaX HCCIEIOBAHUSI CTPOCHHS U CTPYKTYpPHI
BELIECTB.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

2.1. YyeOHasa aucuumianHa «CTpoeHHE BELIeCTBa» OTHOCUTCS K 00s3aTenbHOM vacTu OJioka
B1.5.17 yueOHOro IJJaHa U OCBAMBAETCA B 5 CEMECTpE.

2.2. Jlna u3ydeHHMsl JAHHOW y4eOHOW MUCHUILIMHBI HeOOXOAUMBI CjeAyHOLIMe 3HAHUA,
YyMeHHSI ¥ HaBbIKH, (opMupyeMble MpeIlIeCTBYOIIMMH Y4eOHBIMH JAUCHUILIMHAMM
(MoayJisiMu): y4eOHBII Kypc JOrMUYECKH CBSI3aH C TEOPETUYECKMMU OCHOBAMU HEOPTraHUYECKOM,
AQHAJIMTUYECKOW, OpraHWYecKoM, (u3MUecKol XuMuu, (PU3MUECKUX METOAOB aHaJIW3a.
CrnenoBarenbHO, «BXOJHBIC» 3HaHMA M yMEHHUS OOy4aroIlerocss CBsA3aHbl CO 3HaHHEM
TEOPETUYECKUX OCHOB BbIIIEOO03HAYEHHBIX Y4EOHBIX XUMUUYECKUX TUCHUIUINH.

3HaHUA: IPEACTABIECHUE O XUMUYECKON HAayKe B LIEJIOM, BKJIIOUasi XMMHIO KaK Makpo-, Tak U
MHUKPOOOBEKTOB, COBPEMEHHBIE TIPEACTABICHUS O CTPOCHUU U CTPYKTYpE BEIIECTB B PA3IUYHBIX
arperaTHbIX COCTOSTHUSX

YMeHusi: COBpEMEHHBIE MPEACTaBICHUS O CTPOEHUU M CTPYKTYPE BEIIECTB B Pa3IMUHBIX
arperaTHbIX COCTOSIHMSAX MO3BOJISIET CTYAEHTY OoJiee TIyOOKO pa3o0paThCsl B 3aKOHOMEPHOCTSIX,
CBSI3aHHBIX C U3MEHEHUEM U MPOTHO3UPOBAHNUEM UX CBOMCTB.

HaBpiku: TeXHMKH O€30MaCHOCTH MPHU BHINOJIHEHUH PAbOT B XMMMYECKOH jabopaTopuu,
peructpau U 00pabOTKH pe3yabTaTOB AIKCIEPUMEHTOB, METOJaMU OTOOpa Marepuana JUis
TEOPETUUYECKUX 3aHATUI U Ja00paTOPHBIX PadoOT.

2.3. Hocaenywmme y4yeOHble TUCHMIIMHBI (MOAYIH) W (WJIH) NMPAKTHKH, TJISI KOTOPBIX
HE00XO0AUMBbI 3HAHHWS, YMEHHs, HABBIKH, (popMupyeMble NAaHHOW Y4eOHOH AMCHHUIIMHON
(MoayJiem):

- OpraHn4eckas XMMus (CTepeoXumusi);

- ¢usnueckue U (PUIMKO-XUMUYECKHE METOJbl MCCIEAOBAaHUS B XUMHUU (IIPUMEHEHHE
COBPEMEHHBIX METOJIOB aHAJIN3a B XUMUUYECKUX UCCIIE0BAHUAX );

- COBPEMEHHBIE METO/Ibl XMMHUUYEeCKOT0 aHanu3a (metoq PCA).

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUS MO JUCIUIIIMHE (MOAYJIIO)

IIporiecc ocBOeHUS IUCLUMIUIMHBI HampaBieH Ha (OPMHUPOBAHUE DJIEMEHTOB CIEAYIOIINX
komnereHmid B cootBercTBUM ¢ DPI'OC BO u OIIOII BO mno ngaHHOMY HaIlpaBJICHUIO
IIOATOTOBKH:
oowenpogpeccuonanvuvix (OIIK):

OIIK-1 «CmocobeH aHanM3WpoOBaTh M  HMHTEPHPETUPOBATH  PE3yNbTAaThl  XUMHUYECKUX
AKCIIEPUMEHTOB, HAOIIOCHUI U U3MEPEHUIT»



Tab6anna 1 - JlekoMnoszuiusi pe3yJibTaToOB 00y4eHHs

OIIK-1  «Cnocoben
AHATU3UPOBAMD u
UHMEpPNPemupo8ams
pe3yibmamol
XUMUYECKUX
9KCNepUMEeHMO8,
HAOI00eHUlL u
uzMepeHut»

Inanupyemvle pezyromamol 00yuenuss no QUCyuniune (Mooyio)

3nams (1) Ymemo (2) Braoems (3)
HOIIK -1.1.1 HOIIK-1.2.1 HOIIK—1.3.1
CucremaTu3upyeT u [Ipennaraer dopmynupyer
aHAIU3UPYET MHTEPIIPETALNIO 3aKJIIOYEHUS U
PE3yNIbTaThI pe3yNIbTaToOB BBIBO/IBI 110
XUMHYECKHUX COOCTBEHHBIX pe3yibTaTaM aHaiau3a
HKCIIEPUMEHTOB, HKCIIEPUMEHTOB U JTUTEPATyPHBIX
HaOJIIOIEHUH, pacdeTHo- IaHHBIX,
W3MEPEHUH, a TAKXKE | TEOPETUYECKUX PabOT COOCTBEHHBIX
pe3ynbTaThl PacYeTOB C UCIOJIb30BAaHUEM IKCIIEPUMEHTATBHBIX
CBOMCTB BEILIECTB U | TEOPETUYCCKHUX OCHOB U pacyeTHO-
MaTepuaioB TPAAUIIUOHHBIX U TEOPETUIECKHUX PaboT
HOBBIX Pa3JIeoB XUMHYECKON
XUMUH HaIpaBJICHHOCTH

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHbI

OObeM JUCIUILUIMHBI COCTABJISICT 2 3a4eTHBIC EJWHUIBI, B TOM uucie 36 dacos,
BBIJICJICHHBIX Ha KOHTAKTHYIO PaboTy oOydaromuxcsi ¢ mpernojaBarenem (w3 HuX 18 gacoB —
nekuuu, 18 uvacoB — maGoparopHble 3aHATHA), U 36 YacOB — HA CaMOCTOATEIbHYIO paboTy
00yJaromuxcs.

Tabauua 2 - CTpyKTypa U cojiepkaHue TMCUUIIIHHBI (MOTYJIAA)
o o KonrakTHas CaMOCTOSIT. DOpMBI TEKYILETO
Pa3nen, rema 51 2 8 paborta aGoTa KOHTPOJISI YCTIIEBaEMOCTH,
JUCLUTIINHBI g % 3 (B yacax) P dbopMa IpoMeKyTOUHOM
(Momyst) 5 an g T m | 7P KP CP aTTeCcTalluu
(no cemecmpam)
Tema 1. Ocnoswr |5 |12 |2 2 4 PeiiTuHroBas KOHTpOJIbHAS
K1AcCU4ecKoll pabora 1
meopuu XumMuuecko2o
cmpoeHus
Tema 2. @usuueckue |5 | 3,4 |2 2 4 PeiiTuHroBast KOHTpOJIbHAS
OCHOB8bL  YYEHUs O pabora 2
CMPOEHUU MONEKYIl
Tema 3. Cummempusi |5 | 5,6 |2 2 4 PeliTuHTOBas KOHTPOJIBHAS
MONEKYNAPHBIX pabora 3
cucmem
Tema 4.5 |78 |2 2 4 PeliTuHroBas KOHTpOJIbHAA
Anexmpuueckue u pabora 4
MazHumHwle
CB0UCMBA MOJIEKYL
Tema 50195191 |2 2 4 PeliTuHroBas KOHTpOJIbHAA
MeswicmonexynsapHuie 0 pabora 5
83aUMO0elCmBUs.
Tema 6.5 |11, |2 2 4 PeiituHroBas KOHTpOJIBHAS
CmpyxmypHas 12 pabota 6
Kaaccuguxayus
KOHOEHCUPOBAHHBIX




das
Tema 7. Cmpoenue |5 |13, |2 2 4 CobecenoBanune
arcuoKocmeti u 14
amopgHvIx 6ewjecma
Tema 8. Cmpoenue |5 |15 |2 2 4 PeiiTuHroBast KOHTPOJIBbHAS
mesoghas pabora 7
Tema 9. Cmpoenue |5 |16 |1 1 2 PeiiTuHroBast KOHTpOJIBbHAS
KPUCAILLO8 pabora 8
Tema 10. |5 [ 17 |1 1 2 PeiiTuHroBast KOHTPOJIBHAS
Tosepxnocmo pabota 9
KOHOEHCUPOBAHHBIX
daz

NUTOIOo 18 36 36 9K3AMEH

VYcnoBHble 0003HAUYEHUS:
JI — nexums; 113 — npaktudeckue 3aHsTus, cemunap, JIP — maboparopusie padorer, KP —
KypcoBas pabota; CP — camocTosTenbHas paboTa 10 OTAEIbHBIM TeEMaM

Tabmuma 3 - Marpuna cooTHeceHHMsI TeM Y4eOHOH JUCHMIUIMHBI H  (OpMHpYeMBbIX
KOMIIeTeHIH
Pazgen, tema Kon- Kopa xommereHmm Oo6iee
BO OIIK-1
94acoB

OCHOBBI KJIACCUYECKON TEOPUH 8 + 1
XHUMHAYECKOTO CTPOCHUS
du3nyecKkue OCHOBHI YUEHUS O 8 + 1
CTPOCHUH MOJICKYII
Cummerpus MOJIEKYJISIPHBIX 8 + 1
CHCTEM
ONEeKTpUYECKHEe M MarHUTHbIE 8 + 1
CBOWCTBA MOJIEKYJI
Me:xMonexyspHble 8 + 1
B3aUMOJCHCTBUSA
CrpykrypHas  kinaccudukamus 8 + 1
KOH/ICHCUPOBAHHBIX (a3
Crtpoenue KUJKOCTEN u 8 + 1
aMOp(HBIX BEIIECTB
Crpoenue me3odas 8 ¥ .

4 + 1
CrpoeHne KpucTauioB
[ToBepxHOCTB 4 + 1
KOH/ICHCUPOBAHHBIX (a3
Wtoro 72

Kparkoe conepxxanue 1uCuunJIMHbI

Tema 1. OCHOBBI KJIACCHYECKOI TEOPHH XUMHYECKOI0 CTPOCHHUA.

Copepxanue mNoHATHH "cTpoeHHMe BemiecTBa' M '"CTpykTypa BemiecTtBa'. PasnuuHnble
aCIEeKThl TEPMHUHA "'CTPOEHNE MOJIEKYH": TONOJOTMYECKUI, T€OMETPUYECKUH, SJIEKTPOHHBIA U JIp.
OOmmii 0030p METOJIOB HKCIEPUMEHTATBHOTO U TEOPETUYECKOT'O U3yUEHHUsI CTPOSHUS MOJIEKYIT
cTpocHMsT BeniecTB. OCHOBHBIE IOJOXKEHHUS KIACCMYECKOM TEOPHHM XUMHUYECKOIO CTPOCHHS.




JlokazarenbcTBa TETPAdIPHUECKON MOAenu aToMa yriaepona. [lonarue 06 accuMeTpUYHOM aToMe
yrJiepojia ¥ ONTUYECKOH aKTUBHOCTU COEAMHEHHH.

Tema 2. ®u3uvecKue OCHOBbI YYEHUS 0 CTPOECHUH MOJIEKY.I.

Copnepxanue noHaTusa «seuiectBo». Monekyna. Atom. IIpoToH, HEUTpoH, 31neKTpoH. Mx
Macca ¥ 3apsal. OCHOBHBIE XapaKTEPUCTUKHU JIEMEHTaPHbBIX YaCTHIL: Macca, JIEKTPUIECKUN 3apsiy,
CIHMH, BpeMs KH3HH. Tpu TPYNIbl 3JIEMEHTAPHBIX YacTUIl: OapHOHBI, ME30HBI, JIETITOHHI.
OneKTpOMaruuTHOe  B3auMozelicrBue. KoOHCTaHTa  AJIEKTPOMAarHUTHOTO — B3aUMOJACUCTBHS.
D¢ dexkTuBHOE CEUCHHE pACCESIHHUS — BEPOSTHOCTh CTOJKHOBEHHUS IBYX 4YacTUI. TOYHOCTB
pacuera. OOMEHHBI XapakTep 3JIEKTPOMarHUTHOrO B3auMmojeicTBusa. VcTopus OTKpbITHA
AJIEMEHTAPHBIX YacTUI, OTKPHITHA B 00JacTé yckopuTenbHOUW TexHUKU. DoroH. I[lonsrtue
JIEKTPOMArHUTHOT'O MOJIsL. DHEPIrHs U UMITYJIbC GOTOHA. THIIBI AIEKTPOMArHUTHBIX MOJIEH.

Tema 3. CuMMeTpHUs MOJIEKYJIAPHBIX CUCTEM.

MonexkyJsipHbIE MOJEIM PA3JIM4YHOIO YPOBHS B COBPEMEHHOW TEOPHH XUMHUYECKOIO
crpoeHusi. CrtpykTypHble ¢Qopmyra u rpadsl  Mosiekyl. BenuuuHbl, onpezensonye
TEOMETPHUCCKYI0 KOH(PHUTYpAaIMI0O MOJIEKYIBI: MEXBbAIACPHBIE PACCTOSHHUS, BaJCHTHBIC YIJIHI,
IBYTpaHHbIE W TOPCHOHHBIE YyIibl. BHyTpenHee BpameHue. M3omepus. Buasl usomepum.
IIpoctpancTBeHHass  u3omepuss.  XUPAIBHOCTh M aCCUMETPUYHOCTh.  JlMacrepeomepsl.
Kondopmanuuu Monexysn. PazianyHble acieKTbl TEpPMUHA «CTPOCHHUE MOJIEKYJ»: TOIOJIOTUYECKUH ,
T€OMETPUYECKHM, DJIEKTPOHHBIA. M30Mepus C DSHEpreTM4ecKou TOYKM 3peHusa. BHyrpenHee
BpallleHHe MoJjekysa. BpamarenbHas u3oMepus. DHepreTuka KOH()OPMALMOHHBIX pPaBHOBECHUH.
Onekrpudeckue cpoiictBa. KondopmanmonHas u3oMepuss Ha MpUMEpE MIECTHWICHHBIX ITHKIIOB.
Karenanpl. CoOTHOLIEHHE TIOHATHH «M30TONHBIMN» H «roMoMopdHbIi». Tomonornyeckas
nzomepus. Porakcanbl. Kondopmamu Moeky B TBEpAOM COCTOSTHUH BELIECTBA.

Tema 4. DnekTpuYecKHe H MATHUTHbIE CBOWCTBA MOJIEKY.I.

[TocTosiHHBIE BHEIIHHME AJIEKTPUYECKOE W MAarHUTHOE MOJA. J[MIONBHBII MOMEHT H
MOJIAPU3YEMOCTh MOJIEKYJ, MarHUTHbIH MOMEHT W MAarHuUTHas BOCHPUMMYUBOCTH MOJIEKYI.
Ontuyeckue CHEKTpbl MoJIeKysl. BeposTHocTu mepexoqoB M IpaBuja oTOopa IpH Iepexonaax
MEXIYy pPAa3IUYHBIMU KBAaHTOBBIMHU COCTOSHUSIMH MoJIeKyJd. CBf3b CIHEKTPOB MOJIEKYJI C HX
cTtpoeHreM. OmpeneneHue CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYJI M3 CHEKTPOCKONMYECKHX
naHHbIX. Cnekrpanbhble MeToabl: IMP, OI1P, peHTreHOCTpYKTYpHBII aHalln3, 3JEeKTpOHOrpadus,
HeifTpoHorpadus (NMPUHLMIIBI METOAOB, BO3MOXXHOCTH MX TNpUMEHeHus). Bo3moxHocTH
COUYETaHMSI PA3IMUHBIX (PUIUKO-XMMUYECKUX METOJOB MeEXAy co00H ¢ IeNbl0 MOBBIIICHUS
YyBCTBUTEIBHOCTU U PACIIMPEHUS TPAHUL] UX [IPUMEHEHUS.

Tema 5. Me:xxmoJieky/IsipHble B3aUMO/eiiCTBHUS.
MexxMonexkynspHble B3auMOACHCTBUSA. OCHOBHBIE COCTABJISIONIME MEXKMOJIEKYISIPHBIX
B3aUMOJICUCTBUI. BiHMsHUE MEXMONEKYISPHBIX B3aMMOJCHUCTBUIM HAa CBOMCTBA BEIIECTB.

MonekynspHble KOMIUIEKCH (TI-KOMIUIEKChl U J1ip.). Kmactepbl atomMoB u Monekyin. Ban-gep-
BaaJIbCOBBI MOJIEKYJIbl. BoiopoiHas cBs3b, €€ Mpupoja U BIUSHUE HA CBOMCTBA BELIECTB.

Tema 6. CTpykTypHasi KJaccupuKauus KOHAEHCHPOBAHHBIX (a3,

XapakTepHucTHKa ra3000pa3HOro, AKHUIKOT0 U TBEPAOro cocTossHui. Pa3oBas Auarpamma.
I"a3000pa3Hoe cocrosiHMe BemiecTBa. MeanbHblil 1 HeuaeanbHbIi ra3sl. OOmIas xapakTepucTHKa
KHUJIKOTO COCTasiHUSI BellecTBa. MTrHOBEHHasl U KOJe0aTeIbHO-yCpeITHEHHAs! CTPYKTypa
KHUAKOCTU. ACCOLIMATBI U KIACTEPhI B KUIKOCTSX.

Tema 7. CTpoenme skuakocTeii 1 aMop¢HBIX BelecTs.
CoBpeMEHHBIE  METOABl  ONUCAaHUA  CTPYKTYpbl  KUAKOCTeH.  DiykTyauum U
KoppemsinuonHsle  Gynkiuu. Crnemmduka amopduoro cocrostaus. CTpyKTypa TMPOCTBIX



xuakocred. PactBopbl HeanekTpoauToB. CTpyKTypa BOABI M BOAHBIX pacTBOpoB. CTpyKTypa
KUAKUX DIEKTpoiauToB. CTpyKTypa U cBOMCTBa x)uakoro renus. JKuakue kpuctamuisl. OOmas
XapaKTepUCTHUKA KUIKOKPUCTAJUIMUECKOTO COCTOSAHMS BellecTBa. CMEKTHUECKHUE, HEMAaTUYECKUE,
XOJIECTEPUYECKUE M JIMOTPONHBIE KUAKWE KpUCTawibl. CBOWMCTBA JKHUIKMX KPHUCTAJIIOB.
KukokpucTaminieckoe COCTOSIHUE B ONOIOTHYECKUX CUCTEMAX.

Tema 8. Ctpoenne me3odas.

3aKOH coxpaHEHMs OapUOHHOrO 3apsia. [-Me30H. m-Me30Hbl. HelTpuHo: oTkpbITHE, [3-
pacmaz, xapakTepHash depra HEWTpuHO. KBAaHTOBOE YHCIO — YETHOCTb. 3aKOH COXpPaHEHUs
YETHOCTH, T'PaHUIbl €ro npuMeHeHus. OcoOeHHOCTH CTpaHHbIX YacTull. CTpaHHbIE YaCTHUIBI.
KBanroBoe yncio - crpanHocts. IlonsaTue 3apanosoro nenrpa. KBaHToBo€e 4uCiIO — runep3apsm.
3akoH coxpaHeHus: ctpaHHOCTH. K — Me30HbI. [lepennBuaTocTh KaOHOB — CIIOCOOHOCTH MEHSATh
cBoto mpupoay. CtaOuinbHble U MeTacTaOWIbHBIE YacTUIlbl. Pe3onaHcHble yacTuipsl. [Ipumeps.
IIpupona pe3oHaHcoB (rpauk), pasinyHble HOAXOAbBI K €€ 00bsicHeHHto. (OCHOBHBIE
npeAcTaBleHuss O Me3oxumuu. «Hosele arome». MX mnpuposa, pa3HOBHIHOCTH, CBOWCTBA,
0COOEHHOCTH, 3HaYEHUE.

Tema 9. CTpoeHue KpHCTAJLJIOB.

Kpucrannnueckas pemierka U KpucTajuimueckasi CTpykTypa. PeanbHble kpucTamibl. TUIbI
nedeKToB B pealbHbIX KprucTamuiax. Cummerpus kpuctamioB. Kpucramnorpaguieckre TOUeUHbIE
rPyNNbl CUMMETPUH, THUIMBI PELIETOK, IMOHSITHE O MNPOCTPAHCTBEHHBIX TIPYIIAX CHUMMETPUU
KPUCTAJUIOB. ATOMHBIE, MOHHBIC, MOJICKYJIIDHBIE W JIpyrue TUIbl KpUCTaLIOB. llenodeunsle,
CJIOMCTBIE M KapKacCHbIE CTPYKTYpPHI. JIMHAMUKA KPUCTAUIMYECKON permieTKu. @OHOHHBIN CHEKTP.
CrtpoeHnue TBepAbIX pacTBOPOB. Y IOPSA0UYECHHbBIE TBEPAbIE PACTBOPHI.

Tema 10. IloBepXHOCTH KOHIEHCHPOBAHHBIX (hpa3.

Kunkne xpucramipl. OOmas XapaKTEpUCTHKA KUAKOKPUCTAJUIMYECKOTO COCTOSHUS
BemecTBa. CMeKTHUECKHEe, HEMAaTUYECKHUE, XOJIECTEPUIECKIE U JTHOTPOIHBIE KUJIKHE KPUCTAILTHI.
CBoiicTBa )XHJIKHX KPUCTALIOB. JKUIKOKPHUCTAINTUIECKOE COCTOSTHIE B OMOJIOTHYECKUX CHCTEMAaX.

5. METOAUYECKHUE YKA3AHMUA 11O IPEITIOJABAHUIO
N OCBOEHHIO JUCIAIIJIMHBI (MOAYJISA)

5.1. Vkazanus s mpenojaBaTelieil M0 OPraHU3alMUd M TPOBEIEHUIO Y4eOHBIX
3aHATHH MO IUCHHUILINHE (MOAYJII0)

Jlex1noHHBIE 3aHATHS MPOBOJATCS pa3 B JBE Heaenu B oObeme 2 yacos. JlaGopaTopHbie
3aHATHUS TIPOBOJIATCS pa3 B ABE HeAelUu B o0beMe 2 yacoB. [10 OKOHYaHUH U3YyUEeHUS KaXI0U TEMbI
CTYJICHTHI BBITIOJIHAIOT PEUTUHIOBBIE KOHTPOJBHBIE padOThI, KpoMe TeMbl «CTPOCHHE KUIIKOCTEM
n amop¢HBIX BemiecTB» (cobecenoanue). [lo okoHUaHUN MPOXOXKAECHUS Kypca CTYIAEHTBI CAAI0T
9K3aMEH.

[Tepedern yueOHO-METOAUIECKOTO 0OeCTIeueHUs ISl O0yJarOIIMXCS 10 JUCITUTUTHHE:
1. Hpaiisep ., Otkunc II. Heopranuueckas xumus. B 2-x 1. T. I/Ilep. ¢ anrm. M.I.
Pozosoii, C.4. Uctomuna, M.E. Tamm. — M.: Mup, 2004. — 679 c.
2. Bopo6seB A.®., Kysuenos H.T., [luBanze A.1O., CumanoBa C.A., Bacunés B.A., CokonoB
B.b., bammakos B.U., CaBunkuna E.B. O0Omas u HeopraHuveckass XuMusi: Y 4eOHUK TSl BY30B: B
2 t./llon pen. A.®. BopoowseBa. Tom 1. Teopermueckwe ocHOBb xumuu. — M.: UKI]
«Axanemkanray, 2004. — 371 c.

3. [posnosa T.E., IBanoBa E.I1. Teopernueckre OCHOBBI IPOrPECCUBHBIX TEXHOJIOTUHN (XUMMS,
ounotexHosorus): Yuebd.mocooue.-M.: Mzn-s8o MI'OY, 2009.
4. Kapanerssan M.X., pakun C.M. Ctpoenue BemectBa. U31. 2-e, mepepabot. u gon. M.,

«Bricmras mkoimay, 1970. — 312 c.



o. Tepemmn I'.C. Xumudeckast CBsi3b M CTPOCHHE BellecTBa. Y4eO. mocodue i CTyIEHTOB
nes. MH-ToB 1o XuM. u ouout. crent./ITox pen. H.H Pynoa. — M.: IIpoceemenne, 1980. — 176 c.

6. AxmeroB H.C. O0mas u Heopranndeckas xumusi: Yueb. g By3oB / H.C. Axmeros. — 7-¢
u3a., crep. — M. Boicir. mik., 2009. — 743 c.: ui.
1. FonbOpaiix 3.E. COOpHHMK 3amad W yOpaKHEHHH IO XuUMHM: Y4el. mocobue yis

CTyIeHTOB. - 6-e—u31. / 3.E. Nonpopaiix, E.M. Macnos. — M.: OO0 «M3natensctBo ACT»: OO0
«M3narensctBO AcTtpenby, 2004. — 383, [1] c. — (Boicmas mkoina).

8. M.E. Tamwm, FO.JI. TperbsikoB. Heopranmueckas xumusi: B 3 1. / Ilox pen. FO./0. Tperbs-
koBa. T. 1: OU3HKO-XUMHYECKHE OCHOBHI HEOPTraHUYECKOW XMMHH: YYEOHUK IS CTYJ. BBICII.
yue0. 3aBenenuii / M.E. Tamwm, FO.JI. TperbsikoB; - M.: U3ngatenbckuii neHTp «Akagemus», 2004.
—240c.

9. Crtpoenue BemiecTBa. CTpoeHUE KPUCTAIUIOB [DIEKTpOHHBIA pecypc] : Yueb. mocobue /
AM. Tl'onyGeB, A.A. Bonkos, .B. Taresinuna, B.H. I'opsiuea. - M. : U3natensctBo MI'TY um.
H. D. baymana, 2010. Pexxum nocryma: http://www.studentlibrary.ru/book/bauman 0064.html

10.  Crpoenwue BemecTBa. 3aa4yu JJIs 3aIIATHI MOIYJIA 1 MO Kypcy XUMHH: METOJ. yKa3aHUs
[DnexTponHsbIil pecypc] / A.M. T'onyGeB u ap. - M. : UznatensctBo MI'TY um. H. 3. baymana,
2013. Pexxum mocrymna: http://www.studentlibrary.ru/book/ISBN9785703837023.html

Ilepeyenb BOonpocoB K 3k3aMeHy 1o Aucuuiuinie «CTpoeHHe BelecTBay»
1. ®azoBble AUarpaMMbl BEIIECTBA
2. CTpoeHHe MOJIEKYJI: OCHOBBI KJIACCUYECKON TEOPUU; JOKA3aTEbCTBO TETPAdAPUUECKON MOIETU
aToMa yriepoja.
3. Tunsl B3aMMOJICHCTBHIA 2JICMEHTAPHBIX YACTHII.
4. [lonsTue kpucramndeckoi pemerku. CHMMETpHsI MITIOCKUX CETOK.
5. Ctpoenne aMOp(HBIX BEIIECTB.
6. CtpyktypHbIe HOpMYIIBI U Tpadbl MOJIEKYIL.
7. MeXMOJIEKYIJIIpHBIE B3aMOICHCTBHS.
8. ®epMUOHBI U OO30HBI.
9. CtpyKTypa 1 CBOMCTBA JKUIKOH BOJIBI.
10. IToHsATHE O KPUCTAIVIOXMMUYECKOM aHAIN3E.
11. Crpoenue kUIKOCTEH: 00IIIasi XapaKTepUCTHUKA KUIKOTO COCTaBa BEIIECTBA.
12. OCHOBBI PEHTI€HOCTPYKTYPHOT'O aHAIN3a.
13. ®oton. I[loHATHE »SIEKTPOMATHUTHOTO TONA. OHEPruss W UMOYyIbc (oToHA. THITBI
AJIEKTPOMAarHUTHBIX MOJIEH.
14. Helitpon. Xapakrepuctuka. [loHsTHE O TPOTOH-HEUTPOHHOU CUCTEME.
15. ITpoToH. KBaHTOBOE 4NCIIO «OAPHMOHHBIN 3apsI».
16. Bomoponnast cBsizb. Ee mpupona u BIUSHHE HAa CTPYKTYPY M CBOWMCTBA BEUIECTB B KHJIKOM
COCTOSIHUH.
17. Kpucraminueckas penieTka U KpUcTajuImaeckast CTpyKTypa.
18. ITo3utpon. ITonsTHE «aHTHYACTHULIA». AHTUIIPOTOH, AHTUHEUTPOH.
19. TonsTHE O pe30HAHCHBIX YacTulax. [Ipupoaa pe3oHaHCOoB.
20. Teopust CTpOSHUS KHUIKOCTEH.

5.2. Yka3zaHus 1Jis1 00y4arommXxcs M0 OCBOCHHUIO M CUMILTUHBI (MOTYJIs).

Tabauua 4 - Coaep:xkaHue cCaMOCTOATEIbHOH padoThl 00yYalOIIUXCS

Bormpocsl, BeBIHOCHMBIE Kon-Bo ®opMa KOHTPOJIA
Ha CaMOCTOSITEIIbHOE N3YUEHHE 4acoB
Tema 1. OCHOBBI KJIACCHYECKOW TEOPHH XHMHUYECKOTO 4 PeliTnHroBas KOHTpOJIBbHAS
CTPOEHHUS. pabora 1
O6mmit  0030p METOAOB OKCIEPUMEHTAILHOTO W
TEOPETUYECKOI0 M3YYEHHUs CTPOEHMsSI MOJIEKYl U




CTpOCHUA BE€HICCTB. OCHOBHBIE ITOJIOKCHHU A
KJ1aCCUYECKOM TCOPHUU XUMHNYCCKOI'O CTPOCHUS.

Tema 2. ®usuyeckre OCHOBBI YYEHUSI O CTPOCHUHU
MOJIEKYIL.

ConepxaHue NMOHATUSL «BEIIECTBO». Monekyna. AToMm.
IIpotoH, HeHTpOH, 3uekTpoH. MX Macca u 3apsn.
OcHOBHbIE XapaKTEPUCTHUKU DIEMEHTAPHBIX YACTHIIL:
Macca, dJIEKTPUYECKUAN 3apsif, CIIUH, BpeMs KU3HU. Tpu
IpYNONbl 3JIEMEHTApHBIX YacTUIl: OapuOHBI, ME30HBI,
JIETITOHBL. DJIEKTPOMAarHUTHOE B3aUMO/ICHCTBHE.

PeittunroBast KOHTpOJIbHAsS
pabota 2

Tema 3. CuUMMETpHSI MOJICKYJISIPHBIX CUCTEM.

N3omepusa. Bunbl  wusomepun. IIpoctpancTBeHHAs
n3omepus.  XHpPaJbHOCTH M ACCUMETPUYHOCTD.
Huactepeomepsl. Korndopmaruu monekyn. Pasnuyansie
aCIEeKThI TEpMHUHA «CTpPOCHHE MOJIEKYID»:
TOIIOJIOTMYECKUM, TE€OMETPUYECKUM, IJIEKTPOHHBIN.
W3omepust ¢ 3HEPreTUUecKOr TOUKU 3PEHUS.

PeittunroBast KOHTpOJIbHAs
pabora 3

Tema 4. DiekTpuueckue W MarHUTHBIE CBOWCTBA
MOJIEKY.

[TocTostHHBIE BHENIHUE 3JIEKTPUUECKOE W MAarHUTHOE
noyig. JIMMONBHBIE MOMEHT H  HOJAPU3YEMOCTh
MOJICKYJI, =~ MAarHUTHBII ~ MOMEHT W  MarHUTHas
BOCIIPUMMYHUBOCTh MOJIEKYJ. ONTHYECKUE CHEKTPbI
MOJIEKYI.

PeittuHroBast KOHTpOJIbHAS
pabora 4

Tema 5. MexMOeKyJIsipHble B3aUMOACHCTBUS.
MexMonekynsapHble  B3auMoOACUCTBUS.  OCHOBHBIE
COCTaBIIOLIME MEXMOJEKYISPHBIX B3aUMOJCUCTBHM.
BinsiHMe MEXMOJNEKYJSIDHBIX  B3aUMOJACHCTBUM Ha
CBONCTBA BEILIECTB.

PeliTunaroBasi KOHTpOJIBHAS
pabora 5

Tema 6. CrpykTypHas KJ1accu(uKaLus
KOH/ICHCUPOBAHHBIX (a3.

XapakTepucTuka razoo0pa3Horo, KUIKOT0 U TBEPIOTO
coctossHui. ®a3zoBas  amarpamma. [azoo0OpazHoe
COCTOSIHME BellecTBa. lneanbHbII W HeuaeanbHBIN
razpl. OOmias XapakTepUCTHUKA KUJKOTO COCTOSHUS
BEIIECTBA.

PeittuHroBast KOHTpOJIbHAS
pabota 6

Tema 7. CTpoeHue xuaKocTeil 1 aMOpQHBIX BEIIECTB.
CoBpeMEHHbIE ~ METOABl  ONUCAaHUS  CTPYKTYpHI
xugkocred.  DaykTyauuu M KOPPEISLIMOHHBIE
¢byakuu.  Cnenmduka  aMOpQHOro  COCTOSHUSL.
Crpykrypa IIPOCTBIX JKUJKOCTEH. PactBOpsI
HEIEKTPOJINTOB.

CobecenoBanne

Tema 8. Ctpoenue me3opdas.

3aKOH COXpaHEHHs OapUOHHOro 3apsija. |U-ME30H. T-
Me30HbI. HeliTpuHO: OTKphITHE, [3-pacnaj, XapakTepHast
4yepTa HEUTPUHO.

PeittuHroBast KOHTpOJIbHAS
pabora 7

Tema 9. CTpoeHHe KpUCTaIIIOB.

Kpucrannuueckass pemerka ¢ KpHUCTaIndecKas
cTpykrypa. PeanbHble kpuctamisl. Tumbl nedexkTtoB B
peasibHbIX KpucTtaunax. CHMMeTpHs KpUCTaJUIOB.

PeittuHroBast KOHTpOJIbHAs
pabora 8

Tema 10. [ToBepxHOCTH KOHACHCUPOBAHHBIX (Da3.
CBoiicTBa SKAIKAX KPHUCTAJIOB.

PeittuHroBass KOHTpOJIbHAs
pabora 9




}KI/II[KOKpI/ICTaIIJ'II/I‘IeCKOG COCTOSIHHE B OMOJIOTMYECKHX
CUCTEMAX.

5.3. Buabl 1 (popMbI NMMCBMEHHBIX PadOT, MPEIYCMOTPEHHBIX NMPH OCBOEHUM IHCHHUILIMHBI
(Mony.Jisi), BbINOJIHSIEMbIE 00YUYAIOIIUMHUCH CAMOCTOSITEIHHO

IIpumepHbIe TeMbI pedepaToB

1. Dnexrpuueckuil NUINONIBbHBIA MOMEHT. llonsipHble M HEMOJSApHBIE MOJIEKYJbI. J{MIIOJIBHBIN
MOMEHT U CUMMETPHUS MOJIEKYJIbI.

2. [TapiasibHblE MOMEHTBI CBSA3€H U CTPYKTYPHBIX IpyIIl. BekTopHas aqaiuTHBHAs cXeMa pacueTa
JTUTOJIBHBIX MOMEHTOB.

3. DKCepUMEHTAJIbHBIE METO/IbI U3MEPEHUSI TUIIOJIBbHBIX MOMEHTOB.

4. Jlebopmariuss MOJEKYJI BO BHEIIHEM D3JICKTPHUUYECKOM Ioje. MHIYIUpOBAaHHBIN JIUIOIBHBIN
MOMEHT U NOJIIPU3YEMOCTh MOJIEKYJIbI.

5. Anuzotponusi nonsipuzyeMocTd. CpeqHsis MONAPU3YeMOCTh. DJUIUINICOU MOJSIPU3YEMOCTH U
CUMMETPUS MOJIEKYII.

6. CBs3b MOJICKYJSIPHBIX TIOCTOSIHHBIX — JHMIOJABHOIO MOMEHTa U TMOJSIPU3YEMOCTH — C
MaKpOCKONMYECKUMHU XapaKTEPUCTUKAMU BEIIECTB (IUAJIEKTPUUYECKOM MPOHUIIAEMOCTBIO U
MoKasaresieM mpesroMieHus). YpaBHeHue JlamxkeBeHa-Jlebas ayia mosisipu3aliy AUAJICKTPUKA B
CTaTUYECKOM I10JI€ U MOJIE ONIPEACIICHHON 4acToThl. Y paBHenue Knaysuyca-Moccoru. Momnspaas
pedpakmus.

7. MarHuTHBIE CBOMCTBA AJIIEKTPOHOB.

8. MarHuTHbIe CBOMCTBA SAEDP.

9. MarHuTHBII MOMEHT M MarHMTHas BOCIPUUMYHMBOCTb MOJEKYJbl. COCTOSHHE MOJIEKYJbl B
MarHMTHOM TMoJje. /[luamMmarHuTHbIe U TapaMarHUTHBIE BEIECTRA.

10. MaruutHas nonspusauusa. CBsi3b MaKpPOCKONMYECKOW XapaKTEpUCTHKU BeELIECTBa —
MarHMTHON MPOHUIIAEMOCTH — C MATHUTHBIMU CBOMCTBAaMH MOJIEKYJI.

TpeboBanus k opopmiieHu10 pedepaTon:

Pedepar nomxeH ObITh mpenacTaBieH B GopMe MedyaTHOW paboThl (3JEKTPOHHAS BepCUs
obs3atenbHa) o0beMoMm om 20 0o 40 cmpanuy, co3manbii B pemakrope Microsoft Word
(Windows), u coxpanen B ¢opmare doc (docx), wmpudt — Times New Roman; kerns — 14;
MEXCTpouHbIil uHTEepBan — 1,0; a63am — 1,25; BeIpaBHUBaHWE MO IIUPUHE, OTCTYIBI: ClieBa U
crpasa — 2,5 ¢M, CBEPXY U CHU3Y — 2,5 CM, OpUEHTAIUs — KHAYKHASI.

OdopMmienue cicka JuTepaTypsl K pedepary:

1. Apmanckuii, E.fI. Meronuka oO0y4deHHs XMMUU B Kjaccax T'YMaHHTApHOTO Mpoduis
[Texct] / E.Sl. Apmanckuii . — M.: Benrtana-I'pad, 2003. — 176 c.
2. bepecneBa, E.B. Mcnonp30BaHne TEXHOJIOTUHM KPUTHYECKOTO MBIIUICHUS MPH H3y4YECHUH

oprannueckoit xumuu B cpenueit mkone [Tekct] / E.B. bepecnepa, E.H. 3arso3nkuna // Xumus B
mkone. — 2008. — Ne 8. — C. 17-22.

6. OBPA3OBATEJIBHBIE U THOOPMAIIMOHHBIE TEXHOJIOI'MA

6.1. O0pa3oBaresibHbIE TEXHOJIOTHU

B cootserctBun ¢ tpedoBanusmu ®I'OC BIIO mo HampapieHHIO MOATOTOBKH peaH3alius
KOMIIETEHTHOCTHOTO TMOJIX0/1a IPeIyCMaTpUBAeT UCIOJIb30BaHUE B YUEOHOM IMpollecce aKTUBHBIX U
MHTEPAKTUBHBIX (DOPM MPOBECHUS 3aHATHH (KOMITbIOTEPHBIX CUMYJISLIUM, AETOBBIX U POJIEBBIX UID,
pa300p KOHKPETHBIX CHUTYalMid, TCHXOJOTMYEeCKUX M HWHBIX TPEHUHIOB, JUCIIYTOB, J1€0aToB,
nopT¢oIno, KPYIIbIX CTOJIOB U I1p.) B COYETAHUH C BHEAYIUTOPHOU paboTOH ¢ 11enbio (opMUPOBaHUS
1 pa3BUTHS TPeOyeMbIX KOMIIETEHIINH 00yYarOIIXCsl.




Tabanna 5 — O0pa3oBaTe/ibHbIEe TEXHOJIOIMH, MCIOJb3yeMble NPH peaju3aluu y4eOHbIX

3aHATHH

Pazpgen, Tema
JTUCUHUTLTAHBI (MOJTYJIs1)

dopma yueOHOro 3aHsATHS

Jlexuusa

IIpakTueckoe
3aHATHE, CEMUHAP

JlaGopatopHnas
pabora

Tema 1. OCHOBEI KJIAaCCHYECKOM
TEOPUH XUMHUYECKOTO CTPOCHHUS.
OO6muit 0030p METOJIOB
9KCIIEPUMEHTAIILHOTO u
TEOPETUIECKOTO U3YYCHUS
CTPOCHHUS MOJICKYJ H CTPOCHUS
BemrecTB. OCHOBHBIE ITOJIOKEHMS
KJIACCHYECKOM TEOpUH
XUMHUYECKOTO CTPOCHHUSI.

Jlexyus —
npe3eHmayus

He
npeoycmMompeHo

Ananuz cumyayuu
U UMUMAYUOHHBIX
Modenei

Tema 2. ®usuyeckue OCHOBBI
YYEHUSA O CTPOEHUH MOJIEKYIL.
Conepxxanue MOHATHUSA
«BemecTBo». Moiekyna. AToMm.
[IpoTtoH, HEUTPOH, BIEKTPOH. Mx
Macca u  3apsana.  OCHOBHbIE
XapaKTEPUCTUKU  SJIEMEHTapHBIX
YaCTHUIl: Macca, JJIEKTPUYECKUHI
3apsAll, CIHH, BpeMs >XU3HU. Tpu
TPYIIIBL  3JEMEHTAPHBIX YaCTHIL:
0apuoOHBI, ME30HBI, JICITOHBI.
DIIEKTPOMarHuTHOE
B3aUMOJICHCTBHE.

Ob30pnas nexyus

He
npeoycCmMompeHo

Jlenosas uepa

Tema 3. Cummerpust
MOJIEKYJIAPHBIX CUCTEM.
WN3omepusa. Buael  u3zomepum.
IIpocTpaHCcTBEHHass ~ U30MeEpus.
XHpaabHOCTh u
aCCUMETPUYHOCTb.
Huactrepeomeprl. Kondopmanuu
MOJIEKYJI. PasnuyHble  acmeKThbl
TEPMHUHA «CTPOCHHUE MOJEKYII»:
TOIIOJOTUYECKHUH,
r€OMETPUYECKUH,
H3omepus ¢
TOYKH 3PEHUS.

AJIEKTPOHHBIN.
JYHEPreTUYECKOU

Ob30pnas nexyus

He
npeodycmMompeHo

Obyyenue
oetlicmeuem,
MO32080U WMYPM

Tema 4. DOnexrpuueckue u
MAarHUTHBIE CBOMCTBA MOJICKYII.

ITocrossHHBIE BHEIIIHUE
ANEKTPUYECKOE M MarHUTHOE
nons. JIAMoOJbHBIA MOMEHT WU
MOJISIPU3YEMOCTh MOJIEKYII,
MarHUTHbIII MOMEHT U MarHuTHas
BOCIIPUMMYHUBOCTb MOJIEKYIL.
OnrTruyeckue CeKTpbl MOJIEKYIL.

O630pHas nexyus

He
npeoyCmMompeHo

I'pynnosoii
MpeHuHe

Tema 5. MexMonekyspHble
B3aMMOJECHCTBHSL.
MeXMOJIEKyIIIpHbIE

Ob30pnas nexyus

He
npeodycmMompeHo

Ananuz cumyayuu
U UMUMAYUOHHBIX
Modenel




B3aUMOJICUCTBUSL. OcCHOBHEIE
COCTaBJISIONINE
MEKMOJICKYJISIPHBIX
B3aNMOICHCTBHI.
MEKMOJICKYJISIPHBIX
B3aMMOJCHCTBHHA Ha

BCIICCTB.

Bnnguue

CBOMCTBA

Tema 6.
Kiaccuukanms
KOHJICHCHUPOBAHHBIX (a3.
XapakTepucTuka Tra3000pa3HOro,
JKUJKOTO M TBEPJOTO COCTOSIHHIA.
®daszoBas TuarpaMma.
["azo00paznoe COCTOSIHHE
BEILECTBA. NneansHbIi "
HeugeadbHbld  ra3el.  OOmias
XapaKTEePUCTHKA JKHIKOTO
COCTasiHUSI BEIIIECTBA.

CrpykrypHas

Ob630pnas nexyus

He
npeoycmMompeHo

Ananuz cumyayuu
U UMUMAYUOHHBIX
Modenei

Tema 7. CtpoeHue XKUIAKOCTEH U
aMOp(HBIX BEIIECTB.
CoBpeMeHHbIE METO/Ibl ONMCAHUs
CTPYKTYPBI JKUJIKOCTEMN.
@yKTyallud ¥ KOPPEJALMOHHbIE
(GyHKIHH. Crenuguka
amopHoro COCTOSIHHSL.
CTpyKTypa TPOCTBIX KUIKOCTEH.
PacTBOpBI HEAJIEKTPOJIUTOB.

Ob30pnas nexyus

He
npeoycCmMompeHo

I'pynnosoii
MpeHuH2

Tema 8. Ctpoenue me3odas.
3aKOH COXpaHEHUs OapUOHHOTO
3apsga.  J-ME30H.  T-ME30HBI.
Heiitpuno: otkpsiTue, B-pacnan,
XapakTepHasi uepTa HeUTPUHO.

Ob30pnas nexyus

He
npeodycmMompeHo

I'pynnosou
MpeHuHe

Tema 9. CTpoeHHe KpUCTaIOB.
Kpucrannuueckass pemerka u
KpUCTAJUTMYECKast CTPYKTYpa.
Peanibnpie  kpucrtamuibel.  Tumsl
nedeKToB B peaJIbHBIX
KpHUCTaJUIaXx. Cummerpust
KPUCTAJIJIOB.

Ob30pnas nexyus

He
npeodycmMompeHo

Ananuz cumyayuu
U UMUMAYUOHHBIX
MoOenei

Tema 10. [ToBepxHOCTH
KOHJICHCHPOBAHHBIX (ha3.
CBoiicTBa KUAKUX KPUCTAIIIOB.
Kunkokpucrannngyeckoe
COCTOSSHUE B  OHOJOTHYECKHX
CHCTEMax.

O630pHas nexyus

He
npeoyCmMompeHo

Ananuz cumyayuu
U UMUMAYUOHHBIX
Mooernell

6.2. UnopManmoHHbIE TEXHOJIOTHH

I/IH(I)OpMaLII/IOHHLIC TCXHOJIOTHH, HUCIOJIBb3yCMbIC

y4ueOHOW 1 BHEYYeOHOU pabOTHI:

npu pcajms3aliu pas3IMdHbIX BHIOB

— HCIIOJIb30BAaHKHE BO3MOXKHOCTEH MHTEpHETa B y4eOHOM Ipoliecce (UCIOIb30BaHHUE caifTa
npenojaBaTens (pacchbuika 3aJaHul, IPea0CTaBIeHNE BHIMOIHEHHBIX padOT, OTBETHI Ha BOIIPOCHI,
03HAaKOMJICHHE 00YJaIONIUXCs C OLICHKaMH U T. 11.));




— HCIOJIB30BAHUE OSJCKTPOHHBIX YYCOHHMKOB M  PA3JIUYHBIX CaWTOB (Hampumep,
AJIEKTPOHHBIX OMOJIUOTEK, )KYPHAJIOB U T. J.) KAaK HCTOYHUKOB HH(OPMAIUH;

— HCIIOJIb30BaHWE BUPTyalbHOW oOydwaromei cpensl (LMS Moodle «9neKTpoHHOE
00pa3oBaHUe») MM UHBIX HHPOPMAITMOHHBIX CUCTEM, CEPBHCOB U MECCEHIKEPOB].

6.3. IIlporpamMHoe obecneyeHue, cOBpeMeHHbIe NMpodeccHOHATbHbIE 0a3bl JaHHBIX
U HHQOPMALIMOHHBIE CIIPABOYHbIE CHCTEMBbI

6.3.1. IlporpammHoe odecnieyeHune
- Adobe Reader. [Tporpamma ajisi mpOCMOTpa AJIEKTPOHHBIX JOKYMEHTOB

- [Tnaropma mucranuunonnoro odoyuenuss LMS Moodle. Bupryansnas o6yuarommast cpena
- Mozilla FireFox. bpaysep

- Microsoft Office 2013, Microsoft Office Project 2013, Microsoft Office Visio 2013. ITaket
o(ucHBIX Iporpamm

- 7-Zip. ApxuBaTop

- Microsoft Windows 7 Professional. Onieparinonnas cuctema

- Kaspersky Endpoint Security. CpeacTBo aHTHBUPYCHOM 3aIIUThHI

- Google Chrome. Bpaysep

- Notepad++. TekcToBBIi pegaKTop

- OpenOffice. [Taker ohUCHBIX MPOrpamMm

- Opera. bpayzep

- Paint .NET. PactpoBblii rpaduueckuii peakTop

6.3.2. CoBpeMeHHble mpodeccHOHATbHbIE 0a3bl JaHHBIX W HH(pOPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. OnextponHslii katanor Hayunoit 6ubmuoreku AI'Y Ha 6aze MARK SQL HIIO «Mudopm-
cuctem». https:/library.asu.edu.ru

2. DmnextponHbIi Katanor «Hayunsre sxypHansr AI'Y»: http://journal.asu.edu.ru/

3. VYHuBepcanbHas  CIpPaBOYHO-WH(OpMAIMOHHAS  TOJHOTEKCTOBass  0a3a  JaHHBIX
nepuoguueckux u3ganuii OO0 "UBUC". http://dlib.eastview.com Hms nonvzosamens:
AstrGU Ilapoaw: AstrGU

4. KoprnopaTHBHBIM NPOEKT AcCCOLMAIMH PErHMOHAJIBHBIX OMOIMOTEUYHBIX KOHCOPLIUYMOB

(APBUKOH) «MexpernonanpHasi aHanuthuueckas pocnuck crareit» (MAPC) - cBoaHas

0a3a JaHHBIX, COAEpIKaIllas MOJHYI0 aHATUTHUYECKYyto pocnuch 1800 Ha3zBaHMI KypHaIOB

M0 pasHbIM OTPACIHsIM 3HAHWK. YYAaCTHUKH TPOEKTa NPEAOCTABISAIOT JAPYr JPYTy

3JIEKTPOHHBIE KONHMM OTCKAaHMPOBAHHBIX CTaTell W3 KHWUI, COOPHUKOB, >KypHAJIOB,

cozxepykamuxcs B hoHaax ux oubmmorek. http://mars.arbicon.ru

Enunoe okHO mocTyma k 00pa3oBaTenbHBIM pecypcam http://window.edu.ru

6. MuHHCTepCTBO Hayku H  BbIcIiero  oOpasoBanust  Poccuiickoit ~ Denepamnuu
https://minobrnauki.gov.ru/

o

7. ®OH/JI OHEHOYHBIX CPEJACTB JJIs1 TEKYIIEI'O KOHTPOJIS U
MMPOMEXYTOYHOM ATTECTAIIUA

7.1. TacopT (pOHIA OLIEHOYHBIX CPEICTB

[Ipn mpoBeaeHMM TEKYIIETO KOHTPOJS M MPOMEXKYTOUHOH aTrTecTaliyd MO TUCHUIUINHE
«Cmpoenue sewecmea» TpoBepsieTcs CHOPMUPOBAHHOCTh y OOYYarOIUXCS KOMIETEHIIUH,
yYKa3aHHbIX B pazaene 3 HacTOsIIed MporpaMMbl. OTalHOCTb (OPMUPOBAHUS JAHHBIX


https://library.asu.edu.ru/
http://journal.asu.edu.ru/
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://dlib.eastview.com/
http://mars.arbicon.ru/
http://window.edu.ru/
https://minobrnauki.gov.ru/

KOMIIETEHIIMH B  IpoLecce

OCBOCHU

IUCHUININHEI

OIMPCACIIACTCA  MOCJICA0BATCIIbHBIM

JAOCTHXKCHUEM PE3YJIbTATOB OCBOCHUA COACPIKATCIIbHO CBA3AHHBIX MCXKIY coOoM PasaciioB, TEM.

Taoauna 6 - CoorBeTcTBHE Pa3esioB, TeM IUCUUIIMHBI (MOAYJis1), pe3yJbTATOB 00y4eHMsI
Mo AUCHUIINHE (MOAYJII0) H OLIEHOYHBIX CPEACTB

KonTponupyemsliii pa3nen, TemMa
JTUCUHUTLTAHBI (MOJTYJIs)

Kox xoHTpOonupyeMon
KOMIIETEHIIUH (1 ee

HaumenoBanue
OIICHOYHOTI'O CPE/ICTBA

YacTH)
OCHOBBI KJJaCCUYECKON TEOpUHU OIK-1 PeiiTuHroBas KoHTpoIbHas
XUMHYECKOTO CTPOCHUS pabora 1
Ou3nyecKkue OCHOBBI Y4YEHUS O OITK-1 PeliTunroBas KOHTpOJIbHAS
CTPOCHUH MOJICKYJ pabota 2
Cummetpust MOJICKYJISIPHBIX OITK-1 PeliTunroBas KOHTpOJIbHAS
CUCTEM pabora 3
DONeKTpuYeckue U  MarHUTHBIE OTK-1 PeliTuHroBas KOHTpOIbHAS
CBOWCTBA MOJICKYIT pabora 4
MexmonexkynsipHbie OTK-1 PeliTunroBas KOHTpOIbHAS
B3aMMOJICHCTBHS pabora 5
CrtpykrypHas KJaccupuKanus OTK-1 PeliTuHroBas KOHTpOIbHAS
KOHJICHCHPOBAHHBIX (a3 pabora 6
Crpoenue KUIKOCTEH u OIMK-1 CobecenoBanue
aMOp(HBIX BEIIECTB
Crtpoenue me3odas PeitTuHroBast KOHTpOJIbHAS

OIlK-1

pabora 7

CtpoeHue KpucTauioB PeitTuHroBast KOHTpOJIbHAS

OIlK-1

pabora 8

IToBepXHOCTh KOHJEHCHUPOBAHHBIX OIK-1 PeitTuHroBast KOHTpPOJIbHAS
da3 pabota 9

7.2. Onucanue moka3sareieil 1 KpuTepHeB OLeHUBAHUS KOMIETEHUHH HAa Pa3jJMYHbIX
Tanax ux (popMUpPOBaHUs, ONIUCAHHE IIKAJ OLICHUBAHMS.

Tab6anna 7 - IlokaszaTe/in OLEeHUBAHMSA Pe3y/1bTATOB 00y4eHHUsI B BUE 3HAHMN

[xana Kpurepun onienuBanus
OLICHUBAHUs
JEMOHCTPUpPYET TIiyOOKO€ 3HAaHHE TEOPETHUYECKOr0 MaTepuana, YMEHHE
5 000CHOBAHHO M3JaraTb CBOM MBICIIH 110 00CYX/1aeMbIM BOIIPOCAM, CIOCOOHOCTh
«OTJIMYHO» | ITOJIHO, NPaBUJIBHO M apryMEHTHUPOBAHHO OTBEYaTh HA BOIIPOCHI, IPHUBOJIUTH
IIPUMEPBI
4 JEMOHCTPUPYET 3HAHUE TEOPETUYECKOIO MaTepualla, €ro IOCIEN0BATEIbHOE
«XOpOIION U3JIO)KEHUE, CIIOCOOHOCTh TNPUBOAUTH MPHUMEPHI, JOMYCKAeT €JUHUYHBIE
OLIMOKH, UCTIpaBJIIEMbIE TIOCIIE 3aMEYaHUsl MPENoaaBaTes
3 JEMOHCTPUPYET  HENOJHOe,  (parMEeHTapHOE  3HAaHUE  TEOPETUYECKOro
«YIOBIETBOPH MmarepHuaia, TpeOyrollee HaBOAALIMX BOMPOCOB MpernoAaBarens, JO0NYyCKaeT
TeNbHOY CYILIECTBEHHbIE OIIMOKM B €ro HW3JI0KEHUHU, 3aTpPYyIHSETCS B MPUBEACHUU
IpUMEPOB U (POPMYITHUPOBKE BHIBOIOB
2 JEMOHCTPHUPYET CYIIECTBEHHbIE MPOOesbl B 3HAHUU TEOPETHUECKOI0 MaTepuana,
«HEYJIOBIIETBO | HE CHOCOOEH €ro W3JOXKHUTh W OTBETHUTh HA HABOJAAILIME BOIPOCHI
PUTENBHO» | IPENOJaBaTeNsl, HE MOKET NPUBECTH IPUMEPHI




Taouuna 8 - [loka3aresiu onleHNBaHUA Pe3yJabTATOB 00y4eHHUs B BH/Ie YMEHUIl U BJIaJleHUI

[IIxana Kputepuu onenuBanus
OIICHUBAHUS
JEMOHCTPHUPYET CIOCOOHOCTh MPUMEHATH 3HAHME TEOPETHMUECKOTro MaTepuala
5 IpU  BBIMOJHEHUU 33JlaHUM, TMOCJIEIOBATEIbHO M MPABWIBHO BBINOJIHSET
«OTJIMYHO» | 3aJ]aHMsl, YMEeT O0OOCHOBAaHHO H3JIaraTb CBOM MBICIHM M JIelaTh HEOOXOIUMBbIE
BBIBOJIbI

JACMOHCTPUPYCT CIIOCOOHOCTH INPUMCHATE 3HAHUC TCOPETHYCCKOI'0 MaTepuaja
IIpyu BBINIOJHCHUN 3a;[aH1/1171, MMOCJICAOBATCIIBHO ©W HPABUJIBHO BBIIIOJIHACT

«xop‘(‘r)mo» 3aJjaHus, yMeeT OOOCHOBAaHHO M3J1araTb CBOM MBICIM U JejaTh HEOOXOAUMBIE
BBIBOJIbI, JIOINYCKAeT €JIMHUYHBIC OMIMOKH, HCTPABIAEMBbIC IOCIE 3aMEYaHus
npernoJiaBaTess

3 ZIEMOHCTPUPYET OT/CIbHbIE, HECHCTEMATH3HPOBAHHBIC HABLIKH, HCIIBITHIBACT
«yOBACTBODH 3aTpy[HEHUs. M JONYCKAaeT OLIMOKM INpH BBHINOJHEHUM 3a/laHU, BBIIOIHSET
TeILHOY 3aJaHMe IpU MOJCKa3Ke Ipenojasareis, 3aTpyaHseTcd B (OpPMYIUPOBKE
BBIBOJIOB
2 HE CITOCOOEH MPABUIIBHO BBITIOJIHHUTD 3a7aHNE
«HEYJIOBJIETBO
PUTEIIBHO»

7.3. KoHTpoJibHBbIe 3aaHMsl M HHble MaTepuajbl, He0OXO0AHMbIe ISl OLEHKH
pe3yabTaToB 00y4eHHs MO AUCHUIIHHE (MOAYJII0)

Tema «OCHOBBI KJTaCCUYECKON TEOPUHU XUMHUECKOTO CTPOCHHUS
PeiituHroBas KoHTposIbHAS paboTa (TecToBas).
Tect Ne 1. Uto Takoe XUMHUUYECKOE CTPOCHHE?
. [opsimok (mocnenoBaTenbHOCTh U KPAaTHOCTH) CBSI3U aTOMOB B MOJIEKYJIE.

. Pacrono:xeHne aToOMOB B ITPOCTPAHCTBE.
. Kondurypauus monexymsl.

W N =

Tect Ne 2. CTpykTypHBIE H30MEPBI — 3TO:
. BemecTtBa, nMeromuye 0JUHAKOBBIM COCTaB, HO Pa3HOE XUMUYECKOE CTPOCHHE.
2. CoequHEHMsI ¢ OIMHAKOBBIM COCTaBOM, HO Pa3HbIM I€OMETPHYECKUM CTPOECHUEM.
. CoerHEeHUs OTHOTO M TOTO K€ Kilacca (aJIKaHbl, aIKEHbI, CIUPTHI U T.I1.).

—_—

[98)

Tect Ne 3. XupanbHOCTb — 3TO:
. AcumMmeTpust (OTCYTCTBHE CUMMETPUH).
. Hapymenne cummerpun.
3. CBoiicTBO 00BEKTa HE OBITH TOKIECCTBEHHBIM 3€PKAIbHOMY OTOOPasKEHUIO.

N —

Tect Ne 4. Uto Takoe crepeoxuMuieckas KOHQUrypamus?
1. OmnpenieseHHOE PacIoIKEHNE aTOMOB OKOJIO XUPAJBHBIX IIEHTPOB (MM IPYTHX
JTMCCUMMETPHYHBIX YacTel) MOJIEKYJIBI.
2. ITpoCcTpaHCTBEHHOE CTPOECHHUE MOJIEKYJIBL.
3. PaBHOBecHast KOH(UTYpAIUS SIEPHOTO CKETeTa.




Tect Ne 5. Yto Takoe koHpopmarus?
1. IIpocTpaHCTBEHHBIE PACIIONOKEHUS, CBSI3aHHbIE C BHYTPEHHUM BpalllEHUEM BOKPYT MTPOCTHIX
(wm 6oJ1ee CIOXKHBIX) CBsI3eH, neopmanuell BaICHTHBIX YIJIOB U T.1I..
2. XupaJlbHbI€ PAaCHOJI0KEHHUsI aTOMOB (MJIM aTOMHBIX TPYIII) B MOJIEKYJIE.
3. AXupaibHbIe PacHoJIOKEHHUSI aTOMOB (MJIM ATOMHBIX TPYIII) B MOJIEKYJIE.

Tect Ne 6. IIpocTpaHcTBEHHBIE H30MEPHI (CTEPEOU30MEPHI) 00PA3YIOT:
1. Monekybl, UMEIOIIE OJIMHAKOBBIM COCTaB, OAMHAKOBOE XUMHUUYECKOE, HO pa3HOE
MIPOCTPAHCTBEHHOE CTPOCHHUE.
2. Monekynbl ¢ OIMHAKOBOM reoMeTpHIeCKoi KOHpUTyparuei (Hanpumep, Bce TeTpadIpuIeCcKue
MOJIEKYJIbI).
3. OnruyecKue aKkTUBHBIE COCTUHEHUSI.

Tect Ne 7. XuMuueckas TONOJIOTHUS U3YYaAET:
1. Mosnekynbl ¢ pa3HOIl reOMETPUUECKON KOH(PUTYpALIUH.
2. Monekynbl, OTIHYAIOLIUECS TUTIOM XUMUYECKUX CBSI3EH.
3. KarenaHsl, poTakcaHsl, y3Jibl, MOJIEKYJISIpHBIE JIEHTH Mebuyca u Ipyrue Takoro poja
oOpa3oBaHus.

Tema «Dusnueckrue OCHOBEI Y4CHUA O CTPOCHUU MOJICKYID)>

PeiiTuHrOBast KOHTPOJIBHAS paboTa.

Bapnanr 1
1.Paccunraiite CpeJHIOI Maccy aTOMOB a30Ta U XJIOpa.
2.PaccunTaiite paanyc atoma koOajabTa U aTOMa XKeJle3a.
3.KakoBa n0mkHa OBITH CKOPOCTb JBMXKEHMs 3JEKTPOHAa B CM/C, 4TOOBI COOTBETCTBYIOUIAs el
nmHa BoJHBI coctansuia 0,1 A

Bapuanr 2
1.PaccunTaiite cpeiHIOI0 Maccy aTOMOB KHCIOpoAa U OpoMa.
2.PaccuuTaiite paanyc atoma HUKENS U aTOMa Xpoma.
3.KakoBa Jy11Ha BOJHBI, COOTBETCTBYIOIIAs YacTULe ¢ Maccou 0,1 1, ABMXKyIIelcsa co CKOPOCTBIO
10 m/c.

Bapuanr 3
1.PaccunTaiite cpeIHIOI0 MacCy aTOMOB CBHMHIIA U KaJIbIU.
2.PaccuuTaiite paauyc atoma MeJId U aTOMa TUTaHa.
3.PaccumTaiite uMHY BOJHBI A€ bpoiins s Monekyn remus W (ropa, ABHKYIIMXCS CO
ckopocTbio 500 M/c.

Tema «CuMMeTpHst MONEKYIISIPHBIX CUCTEM
PeliTunroBas koHTposbHas paboTa.
Bapnanr 1
1.Ans BemectBa, umerotnero crpoeaue CHz — CH (CH3s) — CH3 coctaBbTe opMyIIbl OTHOTO

M30Mepa U ABYX TOMOJIOroB. JlaiiTe BceM BelecTBaM Ha3BaHUS 0 CHCTEMaTUYECKON
HOMEHKJIAType.



2. lns BemectBa, umerotero crpoeare CHz — CH(CH3s)— CH2 — CH(CH3s) — CH3, cocTtaBbTe
(bOopMyIIBI OJHOTO U30MEPA M ABYX T'OMOJIOroB. JlaiiTe BceM BellecTBaM Ha3BaHMS 110
CHCTEMAaTHYECKOM HOMEHKIIATYpE.

Bapuant 2
1.BeiBetuTe opMyIIBI adbACTUAOB U KETOHOB, M30MEPHBIX BajepuanoBomy anbaeruny CsHioO, u
HA30BUTE UX 0 Pal[MOHATBHONW U CHCTEMaTHYECKOM HOMEHKIIATYPaM.
2. Hammummmre npoeKuoHHbIe (hOPMYIIBI BCEX BO3MOXKHBIX CTEPEOMEPOB CIICTYFOIINX
coenuHeHuit: 1,2-mubpomnponana; 3,4-muopom-3,4-qumeTnirekcana; 2,4-1u0opoMIieHTana; 2-
Oopom-3-x0pOyTaHa.

Tema «3DnekTpuuecKre 1 MarHUTHBIE CBOICTBA MOJIEKYJI»

PeliTuHroBas KoHTpoJbHAsA padoTa.

BapuanT 1
1. Ha ocHOBaHMU U300paKEHHBIX HA PUCYHKE CIIEKTPOB CIEIaiTe BBIBOJIBI O CTPYKTYype
yraeBonopoaa CsHio 1 mpousBonnoro ruapokcuiaamuna CeHi11ON, cogepaxariiero asa ak THBHBIX
aToMa BOJOPO/a.
2. [Touemy cnektp [IMP nuMeTunHUTpO3aMUHA COCTOUT U3 JBYX CHHIJIETOB?

Bapuanr 2
1. Uzyuute cnektp coenunenusi CsH100, monyueHHoro u3 ameranpaeruia 0e3 uCroib30BaHus
raJIOTeHIIPOU3BOAHBIX, U HAMMIIIUTE €r0 CTPYKTYPHYIO (hopMyITy.
2. KakoBa cTpykrypa yriaeBojaopoaa CsHa, B ciekTpe KOTOPOro UMEeTCsl OJTUH CUTHA?

Tema ((MG)KMOJ'IGKYJ'IHPHLIG B3aI/IMO,HeI>'ICTBH${ »

PeliTHroBas KOHTpOJIBbHAS padoTa.
Bapnanr 1
1. Yem otrnmuaercs B3aUMOACWCTBUE MEXIY aTOMaMHU WM MOJIEKyJaMH 3a CYeT BaHH-AEp-
BaaJbCOBBIX CUJI OT XUMUYECKOTO B3aUMOJIEHCTBUSA?
2. 3a cueT Kakux CBS3el MOYKET OCYILIECTBUTHCS B3aUMOACHCTBUE MEXY MOJIEKYJIAMU:
a) Ho u O2; H2 u H20;
0) NFs u BF3; HCl u HCI;
B) HF u HF Nou N2?

Bapuanr 2
1. Onpenenurte, A1 Kakoro M3 NEPEUYMCICHHBIX BEIIECTB XapakTepHa HauOOJbIIas >HEPrus
OPUEHTAIIMIOHHOTO U JTUCIEPCUOHHOTO B3aUMOJEHCTBHUS:

CBOIiCTBO He Ar CO HCI NHsz H;0
JlumoyibHBIA MOMEHT W, J] 0,121,0315 1,84
HOJ‘ISIpI/ByeMOCTI),AO 0,201,631,992,632,211,48

2. YeM 0OBACHUTH OIM30CTH TeMrepaTyp kmmeHns asorta (-195,8°C), kucmopona (-183° C) u
¢dropa (-187,9° C)? [louemy HAMHOTO OTIMYAETCS OT HUX TeMIlepaTypa Kunenus xyopa (-34°C)?

Tema «CtpykrypHas kiaccupukanysi KOHICHCUPOBaHHBIX (a3»
PeliTunroBas KoHTposbHAs paboTa (TECTOBAs).

Bapmnanr 1


http://zadachi-po-khimii.ru/organic-chemistry/nomenklatura-organicheskix-soedinenij.html

1. Cps3b, mpu 00pa30BaHWU KOTOPOH aTOMBI OJHOTO JJIEMEHTa OTIAIOT JJCKTPOHBI B 00IIee
10JIb30BaHKE, HA3BIBACTCS:

A) BOAOPOIHOM;

b) koBasleHTHOM TTOJISIPHON;

B) nonnoii;

I') MmeTammun4eckoil.

2Ilpn omnucaHUM METaUVIMYECKUX CTPYKTYp C TIOMOMIbIO IApOBBIX YHNAKOBOK, IIAPbI
MPEJCTABISAIOT COOOI:

A) aHUOHBI,

b) katuonsr;

B) HeliTpanbHbIC aTOMBI;

I') aHMOHBI ¥ KATHOHBI.

3. UepenoBanue mapoB, kotopoe npuBoaut k ynakoBke ABCABC..., rne C o6o3HavaeT cIow,
00pa30BaHHbBIN IIapaMH, PacloyIOKEHUE KOTOPBIX B TOUHOCTH MOBTOpsieT Apyrue ciou C, HO He
coBMmaJaeT co ciosiMu A u B, Ha3bIBaeTcs:

A) rekcaroHaJgbHOM MJIOTHEHIIEH YITaKOBKO;

b) xybuueckoii 00beMHOLIEHTPUPOBAHHOM CTPYKTYpPO;

B) npuMuTHBHON KyOUYECKOU CTPYKTYpOIi;

I') xyOu4eckoil MI0THEeHIIeH yrakoBKO.

Bapuant 2
1. Ilpu onucaHMM MOHHBIX COEIMHEHUHN C MOMOUIbIO IIAPOBBIX YMAKOBOK, IIApbl MPEACTABISAIOT
co00ii:
A) aHMOHBI;
b) xatuonsr;
B) neiiTpanbHbie aTOMBI,
I') aHMOHBI ¥ KATHOHBI.

2. BooOpaxaeMblii mapasuienenunes, 13 KOTOporo MokeT ObITh MOCTPOEH BECh KPUCTAILI ITyTeM
Ollepalyy MapajjIeIbHOTO IIEPEHOCA, HA3bIBACTCS:

A) MPOCTPaHCTBEHHOM peLIeTKON KpHcTalia;

b) anemenTapHO# suelikol KpucTaa;

B) nBymepHO#i CTpyKTYpOil KpucTamia;

I') npyMHUTHUBHOM 371IeMEHTapHON TYEHKOH.

3. B TIIOTHOYNakOBaHHBIX CTPYKTYpax OJMHAKOBBIX IIAPOB KAXABIM IMIap HWMEET OKPYXKEH
COCCAHUMHU IIapaMu B KOJIMYCCTBE:

A) 6;

B) 12;

B) 24;

N s.

Tema «CTpoeHme XUIKOCTEH U aMOP(HBIX BEIIECTBY
CobecenoBanue.
1. Tumnbl B3aUMOIEHCTBUIA SJIEMEHTAPHBIX YACTHII.
2. CtpoeHue aMOp(HBIX BEILECTB.

3. CtpykTypHBIe GOpMYITEI U Tpadbl MOJIEKYIL.
4. MexMoneKyIsspHble B3aUMOJECHCTBUS.



5. CTpyKTypa v CBOMCTBA >KHIKOU BOJIBI.

6. CtpoeHue )xuaKocTeil: 001as XapakTepUCTHKA KUAKOIO COCTaBa BEIIECTBA.

7. BogoponHas cBsi3b. Ee mpupona u BiAMSHHE Ha CTPYKTYpY M CBOWCTBA BELIECTB B JKMJIKOM
COCTOSIHUH.

8. Teopust cTpoeHus KUIKOCTEH.

9. XKunkue xkpucraisl. CTpyKkTypa ¥ CBOMCTBa CMEKTHUYECKUX KUJKUX KPUCTAJIIOB.

10. ’Kunkoe 1 aMmoppHOE COCTOSIHUSL.

Tema «Ctpoenue me3oaz»

PeliTHroBas KoHTpoJbHAsA padoTa.

BapuanT 1
1.Mennas rups maccoil 1 kr, packanenHas no temnepatypsl 500 °C, momemniaercs Ha JIbJUHY,
umeromyto temnepatypy 0 °C Kakyro maccy jbpja pacrijaBUuT rupsi?
2. Yepe3 kakoil MpOMEXKYTOK BPEMEHH IO JTydaMu BeceHHero CoJIHIIa pacIlIaBUTCSl KYCOK JIbJa
miomaapo 2 M2 u tommuuHoM 1 cm, umeromumid temmnepatypy 0 °C? DHeprusi COJHEYHOrO
W3IY4YCHUs, TaJar0IIero Ha eAMHUITY TUTOIIA/IN 33 eIMHUILY BpeMeHH, paBHa 350 Br/m2.

BapuanT 2

1. Kakoe KOIMYECTBO TEIIOTHI TpeOyeTcs Uis TpeBpamieHusi | Kr JibJla, HAXOISAMIEroCs TpH
temneparype tl = -10 °C u npu HOopMaabHOM aTMOc(EepHOM JaBJICHHH, B Map MPHU TeMIlepaType
t2=110°C?

2. JIBe OJMHAKOBBIE JBIWHKUA JIETSAT HABCTpEUy APYr JPYry C paBHOM CKOPOCTbIO M TpHU
abCOIFOTHO HEYNPYroM yaape mpeBpamiarorcs B map npu temmeparype 100 °C. Temmepartypa
TpAHOK A0 yaapa -10 °C Ompenenute CKOpOCTb JbAUHOK 0 yaapa. YAenbHas TeIJI0eMKOCTh
apaa 2,1 « 103 Ix/(xr * K)

Tema «CTpoeHuE KPUCTAIIIOBY
PeiituHroBas kKoHTposIbHAs paboTa (TecToBas).

Bapnanr 1
1. CriocoObHOCTh MeTalIoB 00pa30BbIBATh Pa3IMUYHble KpUCTAJUIMYECKHE (OPMBI MPU Pa3IHMUHBIX
YCIIOBUSIX (JaBJIEHUU, TEMIIEpAType) Ha3bIBACTCH:
A) monmumoppu3zMoM;
b) nonutunueii;
B) uHTEpMETAIIIMYHOCTBIO;
I') nonudasnocTsio.

2. ITo kakuM CBOWCTBAM MO>KHO OOBIYHO PaclO3HATh HOHHOE COEAMHEHUE:
A) XpYIIKOCTB;

b) Hu3kMe TeMneparypsbl MIABICHUS;

B) ymepeHHO BBICOKHE TeMIIEpaTyphl MJIaBJICHHUS;

I') pacTBOPUMOCTD B MOJISIPHBIX PACTBOPUTEIISIX.

3. CKoNbKO Ocell BBICIIETO MOPSAKa UMEIOT KPUCTAJIbI HU3IIEeH KaTeropuu:
A) onny;

b) nge;

B) tpu u 60nee;

I') He umeroT.



Bapuanr 2
1. 3akOH, B KOTOPOM TOBOPHUTCA O TOM, YTO BO BCEX KPHUCTa/IaX OJHOIO MU TOIO K€ BEILECTBA
YTJIbI MEK1Y COOTBETCTBEHHBIMM I'PaHSIMU PaBHBI, HOCUT Ha3BaHUE:!
A) 3aKOH IIeIBIX YHCET;
b) 3ak0H 0 MHOTOrpaHHUKAX;
B) 3ak0H IOCTOSIHCTBA IBYTPaHHBIX YIJIOB;
I') 3aKOH 0 BEKTOPUAIILHOCTH CBOMCTB KPUCTAJLIOB.

2. DieMeHT CHUMMETPUH, KOTOPBI MeiuT (UTypy Ha JBE YaCTH, KaKAas U3 KOTOPBIX SIBISETCS
3epKaJbHBIM U300pakKeHUEM JPYToid, HA3bIBACTCS:

A) TJIOCKOCTBIO CUMMETPHH;

b) ocklo cummeTpun;

B) uentpom cummeTpuu;

I') yrmom cummerpum.

3. Kakue coeTuHEHUST OTHOCATCS K CTPYKTYPHOMY THITY KAMEHHOM COJIH:
A) K20, K3S, Lizo;

b) CaF2, UO2, BaCly;

B) ZnS, CuCl, CdS;

I') LiCl, KBr, AgClI.

Tema «[1oBepXHOCTh KOHICHCHPOBAHHBIX (a3
PeiiTuHroBast KOHTpOJIbHAS paboTa (TecToBas).

BapuanT 1
1. JInst )KuAKOCTEH MOBEPXHOCTHOE HATSXKEHUE YUCIICHHO PaBHO:
A) ynenbHOI cBOOOIHOI MOBEPXHOCTHOM SHEPIuy;
b) cune mexmonekynsapHbIX B3aUMOICHCTBUM;
B) u3o6apHo-n30TepMHUECKOMY MTOTEHIIUAITY;
I') sneprun I'n60ca.

2. DHeprusi Kore3uu onpeaensercs:

A) Kak TeruioTa napooopa3oBaHus;

b) kax paboTa, KOTOpyl0O HEOOXOAMMO COBEpPLIMTH MJIi pa3pblBa MOJEKYJISPHBIX CBs3eH B
KOH/IEHCUPOBaHHOM (haze;

B) xak paborta pa3pyiienus oOpa3sla TBEpIOro MarepHuana,

I') kak sHepruro cydomumanuuy,

Bapnanr 2
1. Bennunna paboThl aAre3uu paBHa!
A) yaenbHOI cBOOO/IHOM MOBEPXHOCTHOM SHEPTUH;
b) cune Bs3Koro Tpenus,
B) paGote m3oTepMuyeckoro oOpaTUMOro pas3fefieHusl JBYX pa3HbIX KOHJIEHCHPOBAaHHBIX (a3
BJI0JIb MEX(a3HON TPaHULIbl €AMHUYHOM IJI0IIA/H;
I') iudpdy3nonHoMy noTeHuuamNy.

2. CBoiicTBa BRICOKOUCIIEPCHBIX U YJIBTPATUCIIEPCHBIX CUCTEM 3aBUCHT:
A) TOJIBKO OT XMMHYECKOTO COCTaBa;

b) Tonpko oT pa3zmepa yactuil AucnepcHon (hasbl;

B) ot pa3mepoB vacTuil 1 XUMUYECKOTO COCTABA,

I') TonbKO OT MArHUTHBIX U NIEKTPUIECKUX CBOMCTB.



IlepeyeHb BONIPOCOB U 3aJaHUH,
BBIHOCHMBIX Ha 3K3aMeH

1. Kakoii Tum paiMoakTHBHOTO paciiajia kMeJl MECTO B CIICIYIOIIUX Mepexo1ax saep:

a)lllpd N 111Ag F)222Rn—>218P0
6)18508 _)185"- I[)GZCU—>62Ni
B)ZlGAt —>2128i e)SOBr_)BOSe
2. Kakwne 311eMeHThI IMOABEPTaInuCh ECTCCTBCHHOMY PaAOAKTUBHOMY pacianay:
33
a)...... — 80Ky r)...... — 'Li
o B+
0)...... —204py, I)...... — 1C
B 33
B)...... — icd €)...... — 4K

Hanuruumre mosHbIe ypaBHEHMsI IPOUCXOIAIINX IIPH 9TOM IPEBPAIICHHUI.
3. Slnpa KakuXx 3JIEMEHTOB MOJYyYatOTCs, €CIU Sapa CIACTYIONIUX SIEMEHTOB IOTEPSIIOT:
a) 28U—8ou - 8 —
6) 2%2Th -- 60, - 4p"—
B) 2°U —70—7B" —
3anuImMTe YpaBHEHUS COOTBETCTBYIOIINX PEAKIIUI.
4. SImpa KakuX 3JIEMEHTOB TIOJYyYal0TCsl, €CITH SAPa CIACTYIOIINX 3JIEMEHTOB IMOTEPSIOT:
a) 2Ku —20—3p —
6) 2P0 -- 30.-- 6 —
B) 22Fr -- 4—8B* —
CocraBbTe YpaBHEHHSI COOTBETCTBYIOIIUX PEAKIIUI.
5. 3aKOHYMTE ypaBHEHHS CIICAYIOMIHUX SIECPHBIX PEAKIIHIA:
a) 2'13Al + HHe—305P+. ...
6) 7Fe +... »11H + %%sMn
B) .. +21H—%N +1on
r) Z2°Pu+...—2P6Cm+3%n
n)...+ Lon —>%He + %53V
6. JlomuInuTe CleayomHe SAepHbIC PEaKIHH:
a) 1%B +%He—n+...
6) 238 92U +..—>24194PU + 10n
B) ..+ p—2%He
r) YN + -t H + .
7. 3aKOHYHTE ypaBHEHUS CIEAYIOIINX SIAEPHBIX PEaKIIHii:
a) “pFe+% He—..+ 1on
6) >°Mn(..., a)*?V
B) o%F + 11H—y+...
r) °Zn(p, ...)"°Ga
1) ¥17C1+... — B36S5+5He
8. CKONBKO (-9aCTHII TepSAET PO PaJoHa, €CITH B Pe3yIIbTaTe 00pasyeTcs H30TOI CBUHIA ~+4g,Pp?
9. Kakue >1eMeHTHI 06pa3yroTcs NpH o~ pachaze aaep s B; 214Si 24g4Po?
10. CornacHo TpaBHITy CMEIICHUS, OTIPEIETUTE, H30TOIBI KaKMX 3JIEMEHTOB 00pa3yroTCs TPH
B -pacmane 16C; %33Bi; 2%,Pb u npu B+- pacnane 13,N:11C: 61Cu.
11. Kak MeHseTcs 4nCIO NMPOTOHOB M HEWUTPOHOB B SAPAX HCXOIHBIX 3JIEMEHTOB 3a CYET
paaIoaKTHBHOTO pacraja:
B A p+ p+ p
a) ¥xMn— 6)2%Th — B)®0 - 1)%F —»  1)%3;7Rb—



12. Kakoif BuJ pajMOaKTUBHOTO pachaja HPUBOAMT K oOpaszoBanuio: a) 2>*90 Th u3 ypana
2385,U;6) mporaktunns >* g1Pa u3 topus 24Th; B) momonms **gPo m3 Bucmyra 2g3Bi; T)
uzorona % T uz #4g3Bi?

13. 3a cuer kakux BUAOB paguoakTHBHOTO pacmana 2% Tl u ?4gPo 06pasyloT oauH M TOT ke
m3oron cBuHNaA 1%, Pk,

14. Ckonbko A- u B - wacTHI TepsioT sampa >2g0Th, 289U, u 23%,U, mpeBpamasich B KOHCUHOM
UTOre B U30TOIBI CBUHIIA?

15. DHeprus m3nydenus pasHa 2 3B. Haiinure v u A sToro mnyuenns. Otser 4, 84*%10%%c?, 621
HM.

16. Bpruucnure sHepruto (oToHa B IydKe JKEITOTO CBeTa, I KoToporo A=589 Hm. OtBer
3,37*10"° Ik

17. BBIYHCINTE SHEPIUIO M3TYYEHHs, JUTHHA BOIHBI KoToporo paBHa 1 HM. Otser 1,986%10718 /T
18. Kakoii suepruu (AE) cOOTBETCTBYET JIMHUS B CIEKTpe HeoHa, eciu ee A=185 um? OTtser
1,07*%107%8 [T

19. OnpenenuTe 3HEPTUI0 KBaHTAa M3JIydyeHUs aroMa pTyTd (3B) mpu uivHE BOJIHBI M3IY4EHHUS
253,7 u 185,0 am. OtBer 4,89 u 6,69 »B.

20. Yemy paBHa 1e0poiiIeBcKas ITMHA BOJHBI JJIEKTPOHA, JBIKYIIIETocs O CKOPOCThIO: a)6*10°
M/c; 0) 2187 km/c? OtBer a) 0,121 uMm; 6) 0,335 M.

21. Yemy paBHa macca (oToHa kpacHOro cBeta (A=648 um)? CpaBHHTE €€ ¢ MAacCOi JIEKTpOHA
(9,11*10% r). OrBer:3,408*10°% Kr.

22. Yemy paBeH ummyiisc $poToHa 1is cBeTa ¢ A=485 um? OtseT: 13,66%10728 kr*m*ct,
23. Dueprus ¢ortona paBua 5*10-19 k. Haiinure niuHy BOJHBI 3TOTO M3NyueHUs. UeMy paBHBI
JUTMHA BOJIHBI, Macca W UMIYJIbC Uit (poToHA ¢ sHepruei 6,7 3B? Oteer: 397,5 um;185,4 HM;
1,19*%10% kr; 3,58*10°% kr*m*c ™.

24. Macca Heitpona paBHa 1,67%10-24 1, a ckopoctb ero nasmwkenust 2200m/c. Ompenenure
COOTBETCTBYIOIYIO JJIMHY BOJHBI e bpoins. Uemy paBHa [iMHA BOJHBI HEHTpOHA C
KUHETHYECKOM dHEeprueit 108 5B? Otser: 0,18; 2,864*10°5 um.

25. I'paHu1ibl BUAMMOIO CIIEKTPa COOTBETCTBYIOT JuIMHaM BosiH 760 n 400 HM. Macca kakoro u3
COOTBETCTBYIOIIMX 3TUM JUIMHAM BOJH ()OTOHOB (Mg) Oosblie U BO CKoybko pa3? OTBer: Mg
(A=400 am)> my (A=760 um) B 1,9 paza.

26. Haitngure muymnHy BOJIHBI e Bpoimst i1 MOJeKyIbl a30Ta, ABUKYIIEHCS CO CKOPOCThIO 1 KM/C.
Mo3HO 11 0GHAPYKUTH BOJTHOBbIE CBOMCTBA HToM yacTuibl? OTBeT: 1,424*1072 HM; Her.

27. ®a30Bble AMArPaMMBbl BEIIECTBA

28. CTpoeHHE MOJIEKYJ: OCHOBBI KIJIACCMYECKOW TEOPHM; JO0KA3aTEIbCTBO TETPAdAPUUYECKON
MOJIETIN aToMa yriiepoja.

29. Tunsl B3aUMOAECUCTBUN IEMEHTAPHBIX YaCTHII.

30. IlonsTue Kpuctaumyeckon pemerk. CUMMETPHS TIOCKUX CETOK.

31. Crpoenue aMOp(HBIX BELIECTB.

32. CtpykTypHbIe (popMyIbl U Tpadbl MOJIEKYI.

33. MeXMoJIeKyIsIpHbIE B3aUMO/IEHCTBUS.

34. ®epMHuOHBI U OO30HHI.

35. CtpykTypa 1 CBOMCTBA KUJKOU BOJIBI.

36. [ToHsITHE O KPUCTATTIOXUMUYECKOM aHaIU3E.

37. CtpoeHue *)UAKOCTeH: 00I11ast XapaKTEepUCTHUKA )KHUIKOTO COCTAaBa BEIIECTBA.

38. OCHOBBI pEHTT€HOCTPYKTYPHOTO aHaJIu3a.

39. @oron. IloHATHE SJEKTPOMArHUTHOTO TOJSA. ODHEpruss W uUMOyiIbc ¢(oTroHa. TuIrbl
AJIEKTPOMAarHUTHBIX MOJIEH.

40. Heilitpon. Xapaktepuctuka. [loHsiTHE O TPOTOH-HEUTPOHHOU CUCTEME.

41. IIpoton. KBanToBOE YHCII0 «OApUOHHBIHN 3apsiTy».

42. BonoponHas cBs3b. Ee npupona v BIMSHUE HA CTPYKTYPY M CBOMICTBAa BELIECTB B KHMJIKOM
COCTOSTHUH.

43. Kpucrammyeckast peleTka U KpUcTalInyeckast CTpyKTypa.



44. ITo3utpon. [lonsTHe «aHTHMUACTHIa». AHTUIIPOTOH, AHTUHENUTPOH.

45. TlonsiTue 0 pe3oHaHCHBIX YacTtuiax. [Ipupoia pe3oHaHCoB.

46. Teopust CTpOCHUS KUAKOCTEH.

47. Kunkue kpuctaiibl. CTpyKTypa U CBOMCTBA CMEKTUYECKUX HKUJIKUX KPUCTAIIIOB.
48. ATOMHbIE, HOHHBIE U JIp. TUIIBI KPUCTAJLJIOB.

49. baproHsbl, Me30HBI, JIeNTOHBI. O0IIass XapaKTepUCTHUKA KaXKI0T0 TUIIA.

50. KBaHTOBBIE YHCIa 3JIEMEHTAPHBIX YACTHUIL

51. He#titpunao. O0G1as XxapakTeprucTHKa.

52. Atom. Hauana kBaHTOBOW MEXaHUKH.

53. AtoM Bos1opoia. MHOTO3JIEKTPOHHBIE ATOMBI.

54. Ilepuonnyeckuil 3aKOH U NEpUOJUYECKasi CHCTEMA XUMUUYECKUX JIEMEHTOB.

55. DnekTpoHHbIE KOHPUTYpallUU aTOMOB U NIEPUOIUYECKasi CHCTEMa JIEMEHTOB.

56. Ilorenunan nonuzauuu. CpoacTBO K 3JIEKTPOHY. ATOMHBIE pajnychl. MarHUTHbBIE CBOWMCTBA
aTOMOB.

57. AtomHoe sapo. PanroakTuBHOCTE. A epHbIE peaKIUu.

58. CTpyKTyphI MPOCTHIX TBEPABIX TEI.

59. CTpyKTypbl METAJIIOB.

60. Monnsie coenruenus. Pa3iauunple TUIIBI CTPYKTYP HOHHBIX COSAMHEHUN.

61. CrutaBel. OCOOEHHOCTH CTPOEHHSI.

62. Xunakoe u amoppHOE COCTOSIHUSI.

Ta6auna 9 — IlpuMepsl OLIEHOYHBIX CPEACTB € KJIIYAMH NPABUJILHBIX 0TBETOB

. Bpewms
Ne Tun dopMyIIHpOBKA IIpaBunbpHBIN p
BBITIOJTHEHUS
/o | 3agaHus 3alaHus OTBET
(B MMHYTaX)

OIIK-1 «CrnocobeH aHaaM3upoBaThb M  HMHTEPHPETUPOBATH  PE3YJIbTAThl  XUMHYECKHUX
HKCIEPUMEHTOB, HAOJIIOCHUN U U3MEPEHUI»

1. Bamanne | Uto Takoe XMMHYECKOE 1 1
3aKpBITOTO | CTpoeHue?
THIIa 1. Iopsimox
(mocnmeI0BaTeIbHOCTD

U KPaTHOCTh) CBSI3U
aTOMOB B MOJIEKYJI€.
2. Pacnionoxenue
aTOMOB B
MIPOCTPAHCTBE.

3. Kondurypanus
MOJIEKYJIBI.

2. CrtpyKTypHBIE 1 1
HU30MEPBI — ITO:

1. Bemectna,
HMMEIOIINE OUHAKOBBIN
COCTaB, HO pa3HOe
XUMHYECKOE CTPOCHHUE.
2. CoeqnHeHUs C
OJIMHAKOBBIM
COCTaBOM, HO Pa3HBIM
Te€OMETPUUYECKUM
CTPOCHHUEM.

3. CoeauHeHUS OJTHOTO
M TOT'O K€ Kjlacca




/o

Tun
3aJaHusd

dopMyIIHpOBKa
3alaHus

[IpaBunbHBII

OTBET

Bpewms
BBITIOJTHEHUS
(B MuHyTaXx)

(anKaHbl, aJTKCHBI,
CIUPTHI U T.I1.).

BooOpaxaembirii
napajuiefienunesa, — us3
KOTOPOTO MOXET OBIThH
MIOCTPOEH BECh
KpUCTAJLI yTeM
oreparuu
apajieIbHOTO
MepeHoca, Ha3bIBaeTCs:
A) 1poCTpaHCTBEHHON
pElIeTKON KpUCTaia;
b) 3JIEMEHTapHON
SIMEMKON KpUCTaJIa;

B) JIBYMEPHOM
CTPYKTYpOi
KpHUCTaIIa;

I MIPUMHUTHBHON
3JIEMEHTapPHOU
STYEUKOM.

CkoIbKO oceit
BBICIIETO nopsiIKa
UMEIOT KPHUCTAILIIBI
HU3IIEH KaTEerOpUH:

A) onny;

b) nse;

B) tpu u 6o1ee;

I') He umeroT.

ONeMEHT  CUMMETpUH,
KOTOPBIN AenuT Qurypy
Ha JIBE YaCTH, KaXJaas U3
KOTOPBIX ABJIAETCA
3epKaJIbHBIM
n300pakeHHeM JIpyroi,
Ha3bIBAETCS:
A)
CUMMETpHH;
b) ockio cummeTpuy;

B) HEHTPOM
CUMMETpHH;

I') yrinom cummerpum.

IJIOCKOCTBIO

3amanue
OTKPBITOTO
THUIIA

Jns BemecTna,
HMMEIOIIETO CTPOEHUE
CHz — CH (CH3) —
CHs, coctaBbTe
(bopMyIIbl OAHOTO
M30Mepa U ABYX
roMoJjioros. [laite
BCEM BeIIIECTBAM

N3omepom  naHHOTO
ABIsieTCA H-OyTaH

CHs - CH2 — CH2 — CH3
I'omosioramu aHHOTO
SBIISIFOTCA: MIPOTIaH
CHs—CH2—-CH3s

U IICHTaH

COCIUHECHUA

COCINMHCHUA

CH3—CH>—CH>—CH»-CH3




Bpewms

Ne Tun dopMyIIHpOBKa IIpaBunbHBIN
n/m | 3aaHus 3a/laHus OTBET BIIOJITCHITE
(B MuHyTaXx)
Ha3BaHUs 10
CUCTEMaTUYECKOM
HOMEHKJIAType.
7. Paccuuraiite cpennioro | Haiinem cpegHioro maccy aTOMOB 5
Maccy aTOMOB | Kuciopoja. Jns 3Toro cocraBum
KHCJIOpOJia U OpoMa. nporopimio:  6.02%¥102  atomoB
KHCIIOpo/ia UMET Maccy 32 ., a 1
aToM — X T.
PasmemuB 32 Ha 6.02*10%° MBI
noiyanm 5,32%10° % r.
[Iponenas AQHAJIOTUYHBIE
BBIUMCIICHUS Mbl HalJIeM CPEIHIOI
Maccy s atoma Opoma. PaBHa oHa
6yner 1,329%102*r,
8. Bonoponnas cBsase. Ee | Boma wurpaer orpoMHyr poiib B 10

IIPUPOJA U BIUSHUE HA
CTPYKTYpPY U CBOMCTBa
BEUIECTB B  KHUJIKOM
COCTOSIHUH.

BO3HUKHOBEHHH M CYIIICCTBOBAaHUU
JKM3HM Ha Hamed 1adere. Bo
MHOI'OM 3TO CBS3aHO CO CBOICTBaMH,
KOTOPBIX HET y ee¢ OJrmKaiimx
coceneii u ananoroB (H2S, H2Se u
T.1.). llpexxme  Bcero  HYXHO
pazo0parbcsi, MOYEeMy BOJA MOXKET
HAXOJIUTHCS B JKHJIKOM M JIaKE€ B
TBEpJIOM  COCTOssHMM  (Jien) B
YCIIOBUSAX, B KOTOPBIX ITOXOXKHE
COCIMHEHHUS BOJIOpoJa ¢ Oojee
TSOKEJIBIMM  3JIEMEHTaMu  (Cepow,
CEJICHOM H T.J.) Ta3000pa3HBbI.

JIBe  mMOjeNEeHHBICE  DJICKTPOHHBIC
Mmapel y4acTBYOT B 00pa3oBaHUH
JIBYX  TOJSIPHBIX  KOBAJICHTHBIX
CBSI3EH, a OCTaBIIIHECS
NIBE HenooeleHHble TIaphl JIIEKTPOHOB
TOXKEC WIrPAalOT BaXHYK pOJIb B
CBOMCTBax BOJbl. Bece 3amecturenu y
aToma KHCJIOPOJIa, BKJIIOYAs
HEMOJICJICHHBIE ~ Mapbl, CTPEMSATCS
PacIoJIOKUTHCS KaK MOXKHO JIaJIbIIIe
Ipyr OT JApyra. OTO MNPHUBOJIWT K
TOMY, 4YTO MOJIeKyJa MpuoOperaer
dhopMy HCKaXEHHOTO TETpadipa C
aTOMOM KHCJIOpoJa B IieHTpe. B
YeTBIPEX BEPIIIMHAX 3TOT0
"Terpaspa’ HaxoasATCS JBa aroma
BOJOpPOJIa W JIBE HEIOJCICHHBIC
mapel  2JjekTpoHoB. Ho  ecimm
CMOTPETh TOJIBKO IO  IIEHTpam
aTOMOB, TO  MOJy4Yaercs, 4TO
MOJICKYJIa BOABI HMMEET YIJIOBOE




/o

Tun
3aJaHusd

dopMyIIHpOBKa
3alaHus

[IpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHyTaXx)

10.

npuuem yron H-O-H
MIPUMEPHO 105

CTpOCHHE,
COCTaBJIsICT
TPajaycoB....

KakoBa qyinna BOJHBI,
COOTBETCTBYIOIIAS
gacTuile ¢ maccou 0,1
T, IBWXKYLIEHCS CO
ckopocTthio 10 Mm/c.

JInHa BOJIHBI  BBIUMCIISICTCS IO
dopmyie A =h/my, rmemuv—
Macca HM  CKOPOCTb  YacCTHIIBL
h ~6.63-10°3*/Joc*c — mnocrosiHHas
IInanka. IloxacraBisis 3HA4YEHUS B
dopmyiy, momydaem 6,63*%10°4 .

10

MexMoeKyIIsIpHbIe
B3aUMO/CICTBHUA.

MexMOoJIeKyIIsIpHOE
B3aMOJECHCTBUE - B3aUMOJICHCTBUE

10

MEXITY DIIEKTPHYECKU
HEUTPaNbHBIMH  MOJIEKYJIaMU  HJIU
aTOMaMH. Omno onpezenser
CYLICCTBOBAaHHE  JKUIKOCTEH U
MOJICKYJISIPHBIX KPHUCTAJIOB,
OTIMYME  pEAIbHBIX Ta3oB  OT
UICATHHBIX W TPOSBIICTCS B
Pa3HOOOpa3HBIX (bu3nIecKux
SIBIICHUSAX. MexMOoJIeKyIsIpHOE
B3aNMO/ICHCTBUE 3aBUCHUT oT
paccTosIHUA ' MEXy MOJIEKYIaMU H,
KaK MIPaBUIIO, OTIHCHIBACTCS
MOTEHIMATbHON SHEpruen
B3aumozericteus U(r) (moTeHmnamom
M. B.), TaKk KaK HMEHHO CpEeIHSS
MOTEeHIIUATbHAS SHEpPrus
B3aUMOJCHCTBUSA OIIpEACIIIeT
COCTOSIHHE H CBOMCTBA
BEIIECTBA. ...

MHOTHUC

7.4. MertoauyecKkue MaTepuajbl, ONpeejsiomine NpoueIypbl OLEHHBAHUS Pe3yJIbTATOB
00y4eHMsI M0 JUCHUILINHE (MOIYJII0)

Taouaunua 10 — TexHosioruyeckasi KapTa peMTHHIOBBIX 02/1JI0B 110 AUCHUILIMHE (MOAYJII0)

Ne KonTtpoaunpyembie MaxkcumajibHoe Cpok

n/n MeponpusTHS KOJIMY€eCTBO NpeaoCTABIeHHUS

0aJJI0B

OcHoBHOI 0JI0K
1 |PeliTuaronas koHTpoJsbHas padora Nel 5 110 PacMCAHUIO
2 |PeiiTunroBast KOHTpoJsibHast paboTa Ne2 5 110 PacMCAHUIO
3 |PeiitunroBast koHTposbHas pabota Ne3 5 110 pacCIUCaHHI0
4 | PeifTuHroBas KOHTpoJsibHas paboTa Ne4 5 110 PacMCAHUIO
5 |PelitunroBas koHTposibHas pabota Ne5 5 110 PACTIMCAHUIO
6 |PeiitunroBas koHTposibHas paboTa Ne6 S 110 PaCMCAHUIO




7 |OtBet no Teme «CTpoeHue KUAKOCTEN 1 2,5 10 PAaCIIMCaHUIO
aMOp(HBIX BEUIECTBY

8 |PeittuHroBas KoHTpoOIBbHAS paboTa No7 110 PaCIUCaHUIO

9 |PeiitunroBas koHTposibHast pabota Ne§ 110 PaCIMCAHUIO

o1jo1|on

10 |PefiTuHroBast KOHTpoJIbHAs paboTa Ne9 110 PaCIUCAHUIO

11 |Pedepat no teme «IIEKTPUIECKUE U 2,5 10 PaclMCAHUIO
MarHUTHBIC CBOMCTBA MOJICKYII»

JlonmotHUTEIBLHBINH 010K

9. | Oxzamen 50 110 paCHHCaHUIO

Bcero 100

Taoauna 11 — Cucrema mrpadoB (111 0THOr0 3aHATHA)

ITokazaTenn bamn
Onoszoanue Ha 3auamue -1
Hapywenue yuebnoil oucyuniunvl -2
Hezomoenocmo k 3ansmuio -5
Ilponyck 3ansamus 6e3 yeasncumenibHOU NPULUHDL -2

Tabdauma 12 — Illkana mepeBoaa pPedTHHIOBBIX 0AJUIOB B MTOTOBYH) OLEHKY 32 CeMeCTp
10 AUCUMILIMHE (MOTYJII0)

Cymma OaioB Orenka 1o 4-0aIbHO MIKale
90-100 5 (OTIIMYHO)
85-89
75-84 4 (xoporio)
7074
65-69 3
60-64 (YZIOBJIIETBOPUTEIHHO)
Huxe 60 2 (HeyIOBIETBOPHUTEIHHO)

HpI/I peajm3ann JUCHUIIIINHBI (MOI[yJ'ISI) B 3aBUCUMOCTHU OT YPOBHSI NOATOTOBJICHHOCTU
o6yqa}01111/1xcs[ MOTYT OBITH MCIIOJIE30BAHEI UHBIE q)OpMI)I, MCTOAbI KOHTPOJA WM OLCHOYHBLIC
cpeacTBa, uCXoas u3 KOHerTHOI\/’I CUTYyalluH.

8. VYYUEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCUMUIIIAHBI

8.1. OcHoBHas quTEeparypa
1.T'onyGeB AM., Bonkos AA., TarpsHHHA UB., lopsiueBa B.H.
Crpoenue BeniectBa. CTpoeHHe KpUCTAIIOB: yueb. nocodue. M.: M3narensctBo MI'TY um. H. DO.
baymana, 2010. URL: http://www.studentlibrary.ru/book/bauman_0064.html (95C «Koucymnbrant
CTYJICHTa»)
2. Tepemun, I'.C. Xumuueckasi CBA3b M CTPOEHHE BEIECTBA : y4el. moco0. s mej. MH-TOB . M.:
[Ipocsemenue, 1980. - 176 c.

8.2. JlonoaHuTeILHAS JIATEPATYpa
1. T'ony6eBa A.M. CtpoeHue BemiecTBa. 3aJaun JUIsl 3alMThl MOAYJS | IO Kypcy XUMHH: METOI.
Vkazagusa. M.: M3narenrbctBo MITY wmMm. H. 9. baymana, 2013. URL:
http://www.studentlibrary.ru/book/ISBN9785703837023.html (OBC «KoHCYIbTaHT CTyIEeHTa)
2. CyBopoB A.B., Huxonsckwuii JI. b. O6mas xumus. CI16.: XUMU3JIAT, 2017. Pexxum nocryma:
http://www.studentlibrary.ru/book/ISBN9785938083035.html (9BC «KoHCynbTaHT cTyneHTa)



http://www.studentlibrary.ru/book/bauman_0064.html
http://www.studentlibrary.ru/book/ISBN9785703837023.html
http://www.studentlibrary.ru/book/ISBN9785938083035.html

8.3. UnTepHeT-pecypchl, HE0OX0AUMbIE 1JIS OCBOCHUSI JUCIHILJIMHBI (MOAYJIs1)

1. DnekTpoHHass OuOMMOTEeKa «ACTpaXxaHCKUH TOCYJapCTBEHHBIM YHUBEPCHUTET)
cobctBeHHOM reHepaiuu Ha maatdhopme DBC «DnexkrpoHHbld YuTanpHeid 3am — bubmoTexy.
https://biblio.asu.edu.ru Yuemmnas sanuce obpazosamenvrozo nopmana AI'Y

2. OnexkrponHo-6mbanoreynas  cucrema  (OBC) OO0  «llomurexpecypc»
«KoHcynpranT crynenta»y. MuoronpoduibHblii  oOpazoBarenbHbll  pecypc  «KoHCynbTaHT
CTYJCHTa» SIBJSETCS SJCKTPOHHOW OMOIMOTEUHONM CHUCTEMOM, MPEIOCTaBISIONIEH MTOCTYN 4Yepes
cetb MHTepHeT kK y4ueOHOU JuTepaType W IOMOJTHHUTEIBHBIM MaTepHajiaM, IpHOOpEeTEHHBIM Ha
OCHOBAHUU MPSIMBIX JOTOBOPOB C MpaBoobiaaarensMu. Kartamor B HacTosIIee BpeMs COJCPKHUT
okos10 15000 HanmenoBanuii Www.studentlibrary.ru. Pecucmpayus ¢ komnsromepos AI'Y

3. DnexTpoHHas ~ OMOMMOTeuHAs cucTema  u3jatenscTa FOPAUT,  pasgen
«Jlerenmapupic KHUTH». WWW.biblio-online.ru

4. DnexkrponHas oubaunoreunas cucrema IPRbooks. www.iprbookshop.ru

5. DnekTpoHHO-0ubmMoreunas cucrema BOOK.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

MartepuanbHO-TeXHUYECKOE obecriedeHre y4eOHOM ITUCHUIUIMHBI BKJIIOYaeT B celd
ayIUTOPUIO TIO TPOBEJACHUIO JA0OpATOPHBIX 3aHATUU. [IpoBeneHue 3aHATUN COMNPSIKEHO C
MPUMEHEHUEM KOMIIBIOTEPOB [UIsl TOKa3a TMPE3EHTAIMil, BBIMOJIHEHHUS IOUCKOBON paboTHhl,
BBIUUCIIEHUM U paboTe B UHPOPMALIMOHHBIX CUCTEMAX.

PabGouas mnporpamMma AMCUMIUIMHBI (MOAYNS) TpPU HEOOXOAMMOCTH MOMKET OBITh
ajanTHpoBaHa il 00y4deHHsl (B TOM YHCJE C MPUMEHEHHEM TUCTaHIIMOHHBIX 00pa30oBaTEIbHBIX
TEXHOJIOTUI) JHIl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbs, HHBaIUIO0B. [l 3TOr0
TpeOyeTcs 3asBICHNE O0YJarOIMUXCsl, SBISIOMUXCS JTUIAaMU C OTPAaHMYCHHBIMH BO3MOKHOCTSIMHU
310pOBbSl, MHBAIMAAMH, WM HMX 3aKOHHBIX MPEJICTABUTENIEH M PEKOMEHJALUH ICHUXO0JIOTrO-
MEINKO-TIEarornueckoil komuccuu. Jlis MHBAIUIOB COJEep)KaHuE padbodeil mporpaMMsl
JUCLUUIUIMHBL (MOIYJIsI) MOXKET OINpeNeNiTbcs TakXKe B COOTBETCTBUM C WHIMBHyalbHOMN
MpOrpaMMoil peabuInTauy MHBaIKMAA (IIPU HAJIUYUN).


https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/

