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1. HEJIN U 3AJAYHU OCBOEHUSA JUCIUAIIJIMHBI

1.1. Heasimu ocBOeHMsl AUCHUIVIMHBI (MoayJsi)) «CTpoeHMe BellecTBa» SBISAIOTCA
yriayOieHne U pacliMpeHre 3HaHUM CTYJ€HTOB B BOIPOCaX XMMUU 3JIE€MEHTApHBIX YacTUIl (B TOM
qyCcI€ CTPOEHUS aTOMa), XMMMUYECKON CBS3HM, pacTBOPOB, pAa3IMYHBIX BHJIOB H30MEPUH,
CTEepEeOXMMHUHU M Jpyrux. JlucuuminuHa naeT NpeacTaBiIeHHE O HOBBIX METOAAX MCCIIEI0BaHUS
CTPOEHUS M CTPYKTYpHI BemiecTB. Takum o0pazom, kypc «CTpoeHue BelecTBa» HeOOXOIUM IS
KOMIUIEKCHOT'O TIOHUMaHHsI MEXaHU3MOB M 3aKOHOMEPHOCTEN B M3MEHEHUH CBOICTB U MOBEICHUS
BELIECTBA, KOTOPBIE HAIIPSIMYIO 3aBUCST OT €70 CTPOCHHS.

1.2. 3apaum ocBOeHHSI AMCHMIUIMHBI (MOAYJA): pPACIIUPUTH 3HAHUSA CTYICHTOB B
BOIPOCaX XUMHH 3JIEMEHTApHBIX YacCTHIl, XUMHUYECKOW CBSI3U, PACTBOPOB, Pa3IMYHBIX BHUJIOB
U30MEPUH, CTEPEOXUMHHM, JaTh IPEACTaBICHHE O HOBBIX METOAAX MCCIEAOBAaHUS CTPOCHMS U
CTPYKTYpHhI BEILIECTB.

2. MECTO JUCHUIIVIMHBI (MOAYJIAA) B CTPYKTYPE OIIOII

2.1. YueOnas mucuumimHa (MoayJb) «CTpoeHHMe BelIeCTBAa» OTHOCUTCA K YacTH,

QIQO[QMI/IQYCMOI\/’I y4YaCTHUKAMU O6[28.3OB3.T€JIBHLIX OTHOIIICHUN OJioKa yqe6Hor0 IlagHa H

OCBaMBaEeTCs B 3 ceMecTpe.

2.2, Jdns u3ydyeHust NAHHOM Y4eOHOM AUCHMUILUIMHBI (MOAYJIAA) HEO0XOIAMMbI
cjeayonue 3HAHWS, YMEHUSI U HaBBbIKH, (popMupyeMble NpeIlIeCTBYOINMHU Y4eOHBIMHU
JUCHUIJIMHAMM (MOAYJISIMM): HEOPTaHNUYECKAs] XUMHUS.

3HaHUS: MPEJCTaBICHUE O XUMUYECKOM HAayKe B II€JIOM, BKJIIOYasi XUMHUIO KaK MaKpo-, TaK
1 MUKPOOOBEKTOB, COBPEMEHHBIE MTPEACTABICHHS O CTPOCHUH U CTPYKTYPE BEIIECTB B Pa3IMUHBIX
arperaTHbIX COCTOSTHUAX

VYMeHus: COBpEMEHHBIE MPEJCTABICHUSI O CTPOCHUU U CTPYKTYpPE BEIIECTB B Pa3IMYHBIX
arperaTHhIX COCTOSIHUSX TMO3BOJISIET CTYJEHTY Ooliee TIIyOOKO pa3o0paTbcsi B 3aKOHOMEPHOCTSIX,
CBSI3aHHBIX C U3MEHEHUEM U MPOTHO3UPOBAHUEM UX CBOMCTB.

HaBbiku: TexHUKH O€30MAaCHOCTH TMPH BHITIOJHEHUH PabOT B XUMHUYECKOH JiabopaTopuH,
peructpanu M 00pabOTKM pPE3yJIbTaTOB AIKCIEPUMEHTOB, METOJIaMU OTOOpa MaTepuana Jyis
TEOPETUYECKHX 3aHATUHN U 1a0OpaTOPHBIX padoT.

2.3. Mocaenywomue y4eOHble AUCHUIIMHBI (MOAYy/aM) W (WJIM) NPAKTUKH, IJIA
KOTOPbIX HE00XO0AMMBbI 3HAaHHMs, YMEHHs, HABBIKHM, (opMHpyeMble [JaHHOH Yy4eOHOI
AMCHMILINHOM (MOxyJIemM):

- OpraHuydeckasi XuMusi (CTepeoxXumus);

- aHaJIUTHYECKasl XUMMUS;

- IPAKTUKYM 0 (PU3UKO-XUMHUYECKUM METO/IaM UCCIIEJOBaHHS B XUMUU;

- KPUCTAJNIOXUMUSI.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JUCHUIIJIMHE (MOAYJIIO)

[Iporiecc ocBOEGHUSI TUCHMIUIMHBI HampaBiieH Ha (pOpMUPOBAHHE JIEMEHTOB CIICAYIOIIMX
komnereHnii B cooTBerctBUM ¢ PI'OC BO wu OIIOII BO no paHHOMy HampaBJIE€HUIO
HOJrOTOBKU:

npogeccuonanvnuix (I1K):

[IK-1 «Cnocoben npoBoauTh cO0p, aHanu3 U 00paboTKy HH(pOpMAIMK, HEOOXOIUMOHN IS
peleHus 3a7a4 XMMHAYECKON HaIpPaBICHHOCTH, TOCTABICHHBIX CIICIUAIMCTOM 00Jiee BBICOKOMH
KBaJTH (UKL



Tadauua 1 - JlekoMno3uums pe3yJabTaToOB 00yYeHUst

IIK-1 «Cnocoben
IPOBOJIUTH COOD,
aHanu3 1 00paboTKy
uHpOpMaLny,
HEeoOXO0aAUMOM IS
pelIeHus 3a1aq
XHUMHYECKOH
HaIpPaBIEHHOCTH,
ITOCTaBJIEHHBIX
CIIELIMAIMCTOM OoJiee
BBICOKOH
KB (hUKATTHIDY

Ilnanupyemvie pezyiomamol 00yueHUss No Oucyuniune (Mooyio)

3namo (1) Ymemw (2) Braoemw (3)
HIIK -1.1.1 HIIK - 1.2.1 HIIK - 1.3.1
- OTJENIbHBIC CTAAUN - TUTAHUPOBATh - HaBBIKaMU PabOTHI C
HCCIIeIOBaHUS MPU OTJZIeNbHBIC CTaIUH HEOOXOIMMOK
HAJIMYUU OOIIETo WCCIIEIOBAHUS TIPU uHpopManue npu
mrana HUP HAJIAYUU 0OLIErO TTAHUPOBAHUU
mrana HUAP OTJEIbHBIX CTaauN
HCCIICTOBAHUS
HIIK -1.1.2 UK —-1.2.2 UIIK —1.3.2
- BJIEMEHTHI - TOTOBUTH DJIEMEHTHI | - HaBBIKAMU PabOTHI C
JIOKYMEHTalWH, JTOKYMEHTAIUH, JIOKYMEHTalUeu,

IIPOEKTHI IJIAHOB U
MPOTPaMM OTAEIIbHBIX

MIPOEKTHI IUIAHOB U
MPOTPAMM OTAEIIbHBIX

[IPOEKTAMMU IIJIAHOB U
MPOTrPaMM OTAEIbHBIX

sranoB HNP stanoB HUP sranoB HNP
HIIK -1.1.3 HIIK—-1.2.3 HIIK - 1.3.3
- TEXHUYECKHE - BEIOMpATh - HaBBIKaMHU pabOTHI C
CpPEACTBA U METOMBI TEXHUYIECKHE TEXHUYECKUMH

UCTIBITAaHUH (U3
Habopa UMEIOIIINXCS)

CpeACTBa U METO/bI
WCIIBITaHUH (13

CpPEACTBAMHU M
METOIaMHU UCIILITAHUN

IUIS pELLIEHUs Habopa UMEIOLIUXCS) (13 Habopa
IOCTaBJICHHBIX 3a1a4 JUTSL peIeHust MMEIOIINXCSA) TSt
HIP MOCTaBJICHHBIX 3aJa4 peleHus
HUP MOCTaBJICHHBIX 3a]1a4
HUP

UIIK -1.1.4 HIIK—1.2.4 HIIK —1.3.4
- O0OBEKTHI - TOTOBUTH OOBEKTHI | - HABBIKAMU PAOOTHI C

HCCIICTOBAHUS HCCIIEJOBAHUS 00BbeKTaMu

HCCICAOBAHUS

4. CTPYKTYPA M COJIEP)KAHUE JUCHUILINHBI (MOIY.JIS)

O0beM [OUCHMIUIMHBI COCTaBJISIET 3 3a4eTHbIE €IWHMILI, B TOM 4Hciae 54 daca,
BBIJICJICHHBIX HAa KOHTaKTHYIO paboTy oOydarmmmxcs ¢ mpenojaBareneM (u3 HuX 18 dacoB —
JeKIuu, 36 4yacoB — JlabopaTOpHbIE 3aHATHS), W 54 Yaca — HAa CaMOCTOSITENBHYIO pPaboTy
o0ydJaromuxcs.

Taoauna 2 - CTpykTypa M coepKaHue M CHUIIMHBI (MOAYJIsl

KonraktHas C DopMBbI TEKYLIETO
Paznen, tema E pabota aM%CTOHT' KOHTPOJI yCII€BA€MOCTH,
JUCLUIUIUHBI < (B Hacax) pabota dbopma MpoMeEKyTOUHOM
(Motyst) & 1 lm | o | xp | cp aTTeCTaIluu
(no cemecmpam)
Tema 1.3 2 4 6 PeiitunroBast KOHTpOJIbHAsS

OcHogwl pabora 1
Kiaccuyeckou
meopuu Xumu4ecko2o
cmpoeHnus
Tema 2. Dusuueckue | 3 2 4 6 PeliTunroBas KOHTpoJIbHAS
OCHOBbl ~ YYeHUs O pabota 2
CMpPOeHUU MONEKYI




Tema 3. Cummempus | 3 2 4 6 PeliTunroBas KOHTpoJIbHAA
MOJIEKYNAPHBIX pabora 3
cucmem
Tema 4.13 2 4 6 PeittuHroBas KOHTpoOJIbHAsS
Onexmpuueckue u pabora 4
MazHumHule
CBOUICMBA MONEK) ]l
Tema 5.13 2 4 6 PeiituHroBast KOHTpOJIbHAS
Mescmonexynaprnvie pabora 5
83aUMOOCUCMBUSL
Tema 6.3 2 4 6 PeliTunroBas KOHTpoJIbHAA
Cmpyxmypnas pabota 6
Kaaccugpuxayus
KOHOEHCUPOBAHHBIX
daz
Tema 7. Cmpoenue | 3 2 4 6 CobecenoBanue
JHcuokocmet u
amop@Huvix gewjecms
Tema 8. Cmpoenue | 3 2 4 4 PeiiTuHroBass KOHTPOJIbHAS
Me3opas pabota 7
Tema 9. Cmpoenue | 3 1 2 4 PeitTuHroBast KOHTpOJIbHAsS
KPUCMAJLIO8 pabora 8
Tema 10. |3 1 2 4 PeiitunroBas KOHTpoOJIbHAs
Tosepxnocmo pabora 9
KOHOEHCUPOBAHHBIX
das

UTOro 18 36 54 9K3AMEH

VYcioBHBIE 0003HAYCHUS

JI — nexums; [13 — npakTuueckue 3anATHs, cemuHap, JIP — mabGoparopubie padotsr; KP —

KypcoBas pabota; CP — camocrosiTesnibHas paboTa 1o OTJEJIbHBIM TeMaM

Tabanna 3 - MaTpuna cooTHeceHHsl TeM Y4eOHOH AMCHUIVIMHBI (MOAYJIs1) H (GOPMHUPYEMBbIX

KOMIIeTeHIH
Pazgen, tema Ko- Kox xommereniuu OO6miee
TUCHUIUINHBI BO [1K-1

(Momys) 4acoB

Tema 1. Ocnosbi 12 + 1
Klaccu4eckot meopuu
XUMUYECKO20 CIMPOEHUs.
Tema 2. Dusuueckue 0CHOBbHI 12 + 1
VUEHUSL O CMPOEHUU MOJIEKY]l
Tema 3. Cummempus 12 + 1
MOJIEKYNAPHBIX CUCEM
Tema 4. Onexmpuueckue u 12 + 1
MACHUMHBLE CBOUCMBA MOIEK)]L
Tema 5. Meowcmonexynapmole 12 + 1
83aUMO0CUCMBUSL
Tema 6. CmpykmypHas 12 + 1
Kraccughuxayus
KOHOEHCUPOBAHHBIX (ha3
Tema 7. Cmpoenue scuoxocmeii 12 + 1




U amopguvix eeujecms

Tema 8. Cmpoenue mezoghas 10 + 1
Tema 9. Cmpoenue kpucmanios 7 + 1
Tema 10. llogepxnocmo 7 + |
KOHOEHCUPOBAHHBIX (a3

Hroro 108

Kpartkoe coaep:xanue THCHHUIJIMHBI

Tema 1. OcHOBBI K1aCCHYeCKON TEOPUH XMMHYECKOIr0 CTPOCHMS.

Conepxxanne mnoHATHH "CTpoeHue BemecTBa' W "CTpykTypa BemectBa'. Pasnuunbie
ACIEKThl TEPMHUHA "CTPOEHHE MOJIEKYI': TONOJOTUYECKUI, TEOMETPUUECKNH, SJIEKTPOHHBINA U JP.
OO61muit 0630p METOAOB HKCIEPUMEHTATBHOIO U TEOPETUUECKOT0 U3YUEHHUS CTPOCHHSI MOJIEKYN U
cTpoeHust BenlecTB. OCHOBHBIE MOJIOKEHMSI KIACCHUECKONM TEOPUU XUMHYECKOIO CTPOEHUS.
JlokaszarenbcTBa TETpadApudYecKOr Mozienu aroMa yriepoza. [lonarue 06 acCUMETPUYIHOM aTOMeE
YTJIEPOAA U ONTUYECKON aKTUBHOCTH COECUHEHHH.

Tema 2. ®u3nyecKkne 0CHOBbI YYCHHUSI 0 CTPOCHUH MOJIEKY.I.

Conepxanne MoHATHA «BemecTBO». Monekyna. AtoMm. IIpoTtoH, HEHTpoH, 35ekTpoH. X
Macca 4 3apsaj. OCHOBHBIE XapaKTEPUCTHKH 3JIEMEHTAPHBIX YAaCTHUIL: Macca, IEKTPUIECKUH 3apsiz,
CIOMH, BpeMs >KU3HU. TpuU TpyNIbl 3JIEMEHTAPHBIX YacTUI: OapHOHBI, ME30HBI, JIENTOHBI.
OneKTpoOMarHuTHOE  B3auMozelicTBue. KoHcTaHTa  AJIEKTPOMArHUTHOIO — B3aWMOJEHCTBUS.
D@ deKkTHBHOE CEUEeHHE pacCesHUsS — BEPOATHOCTh CTOJIKHOBEHHUS JABYX 4YacTHIl. TOYHOCTH
pacuera. OOMEHHBI XapakTep 3NMEKTPOMArHUTHOTO B3auMoOeHcTBUSA. VCTOpHus OTKpBITUS
JJIEMEHTapHBIX YaCTHIl, OTKPBITUS B 00JacTH YycKoputeiabHOW TexHUKH. DotoH. I[lonstue
9JIEKTPOMArHUTHOTO MOJISL. DHEPrHs U UMITYJIbC (POTOHA. THUIIBI AJIEKTPOMArHUTHBIX MOJEH.

Tema 3. CummeTpHsi MOJIEKYJISIPHBIX CHCTEM.

MonekyJspHbIE MOJEIN PA3JMYHOIO YPOBHS B COBPEMEHHONW TEOPHH XUMHUYECKOIO
ctpoenusi. CrpykTypHble QopMmyna u rTpadsl MosieKysl. BenuuuHbl, omnpezaenstomue
FeOMETPUUYECKYI0 KOH(QUIypaluio MOJEKYJbl: MEXbsIEpHbIE PACCTOSHUS, BaJICHTHBIE YIJIbI,
JBYI'DaHHBIE WM TOPCHUOHHBIE Yyribl. BHyTpeHHee BpameHue. M3omepus. Buasl usomepun.
[IpocTpancTBeHHass  u3omepus.  XHPaJbHOCTH M ACCHUMETPUYHOCTh.  Jlmactepeomepsl.
Kondopmanuu Monexysn. PaznuyHble acieKThl TEPMHUHA «CTPOCHUE MOJIEKYJ»: TOMOJIOTUYECKUH |,
T€OMETPUYECKHM, AJIEKTPOHHBIA. I30Mepuss C SHepreTMueckod TOUYKM 3peHHus. BHyTpeHHee
BpallleHHe MoJeKyj. BpamartensHass u3omepus. DHepreTuka KOH()OPMAIMOHHBIX pPaBHOBECHI.
Onextpuueckue cBoiictBa. KonpopmannonHas n3oMepus Ha MpUMepe IMIECTUWICHHBIX IHKIIOB.
Karenanpl. CooTHOILIEHHE TIOHATHH «HM30TONMHBIN» U «roMoMOp(dHBI». Tomonornueckas
nzomepust. Potakcansl. Kondopmaiiuu MoseKky B TBEpIOM COCTOSIHUM BEILIECTBA.

Tema 4. JnekTpHUYEeCKHEe 1 MATHUTHbIE CBOHCTBA MOJIEKY.I.

[IocTostHHBIE BHEIIHME DIEKTPUYECKOE W MArHUTHOE IOJs. JIWMIONBbHBIA MOMEHT U
MOJISIPU3YEMOCTh MOJIEKYJI, MarHUTHBIA MOMEHT M MarHuTHas BOCHPHUMMYHMBOCTH MOJEKYII.
Onrtuyeckre CHEKTPbl MOJIEKYNI. BeposSTHOCTHM mepexoJoB M MpaBuia O0TOOpa MpHU IMepexojax
MEXKIy PA3JIUYHBIMUA KBAaHTOBBIMH COCTOSIHUSIMH MOJEKyJd. CBs3b CHEKTPOB MOJIEKYJ C HX
ctpoeHreM. OrnpeneneHue CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYJI M3 CHEKTPOCKOIMMYECKHX
naHHbIX. CnekrpanbHbie MeToabl: AMP, OIIP, peHTreHoCTpyKTYpHBI aHamu3, AIeKTpoHorpadus,
HelTpoHorpaduss (MPUHLUMIBI METOAO0B, BO3MOXXKHOCTHM HX IpHUMEHEHHs). Bo3moxHoCTH
COUETaHMs PA3IMYHBIX (PUIUKO-XUMUYECKMX METOJOB MEXIy COO0OM C Lenbl0 IMOBBIILIECHUS]
YyBCTBUTEJILHOCTH U PACIIMPEHUs IPAaHUL] UX IPUMEHEHHUS.



Tema 5. MexMoJieKky/IsipHble B3aUMOAEHCTBHUS.
MexMonekysgpHble B3auMOJAEUCTBUS. (OCHOBHBIE COCTABIISIFOLIME MEXMOJIEKYJISIPHBIX
B3aMMOJICUCTBUNA. BiusHHME MEXMOJEKYISIPHbIX B3aWMOJICUCTBUA HA CBOMCTBA BEIECTB.

MornekynsipHble KOMIUIEKCHI (TT-KOMIUIEKChl U 1p.). Kmactepsl aromoB u Mousekyn. Ban-nep-
BaaJIbCOBBI MOJIEKYJIbl. BoJlopoiHas CBA3b, €€ MpUPO/Ia U BIMSIHUE HA CBOWCTBA BEIIECTB.

Tema 6. CTpykTypHas kjaccupukanus KOHICHCHPOBAHHBIX (a3.

XapakTepucTrKa ra3000pa3Horo, JKHIKOTO B TBEPIOTO cocTossHnA. Da3oBas Auarpamma.
l"azo00pa3noe cocrosiHue BelecTBa. M neanbHbIi U HeuaeanbHbIH ra3pl. O0Ias XapakTepucTuKa
JKUJIKOTO COCTasTHUS BemecTBa. MTrHOBEHHAs U KOJIeOATeIbHO-yCpeIHEHHAs CTPYKTYypa
KUIKOCTH. ACCOLIMATBI U KJIACTEPHI B )KUJIKOCTSX.

Tema 7. CTpoenne :xkuaKoCTed U1 aMOP(PHBIX BeleCTB.

CoBpeMEeHHbIE  METOABl  ONUCAHUS  CTPYKTypbl  kuakoctel.  dDuykryauum u
KoppensiuonHsle  pyHkiuu. Cneundpuka amopdroro coctosHus. CTpykTypa MpPOCTBIX
)kunkocted. PacTtBopbel HeaneKkTponauToB. CTpykTypa BOABI M BOJHBIX pacTBOpoB. CTpyKTypa
KHUIKUX DIeKTposuToB. CTpyKTypa U CcBoWcTBa kuakoro renus. JKunkue kpuctamisl. OOmas
XapaKTEPUCTUKA KUAKOKPUCTAIUINYECKOIO COCTOSIHUS BeniecTBa. CMEKTHYECKUE, HEMaTHYECKUE,
XOJIECTEPUYECKHE U JIMOTPOIIHBIE JKHUAKME KpucTamipl. CBOMCTBAa JKMIKHX KpPUCTAJIJIOB.
Kunkokpucraminyeckoe COCTOSHNUE B OMOJIOTMUYECKUX CUCTEMAX.

Tema 8. Ctpoenue me3ogas.

3aKkOoH coxpaHEeHHs] OAPUOHHOTO 3apsiia. U-ME30H. TT-Me30HBI. HEeWTpHHO: OTKphITHE, [3-
pacmaja, xapakTepHas dYepra HeHTpuHO. KBaHTOBOE YHCIO — YETHOCTh. 3aKOH COXPaHCHHS
YETHOCTH, TPaHUIBl ero npuMeHeHus. OcoOeHHOCTU CTpaHHBIX YacTull. CTpaHHBIE YaCTHIIBL.
KBanToBoe umncio - crpanHocTh. [loHsATHE 3apsgoBoro nentpa. KBaHToBOE UnciIo — runep3apsij.
3akoH coxpaHeHusi ctpaHHOcTH. K — Me30HBbI. [lepennB4aTocTh KaOHOB — CIIOCOOHOCTh MEHSTH
cBoro mpupoy. CTaOWIIBHBIE M METAacTAaOWIbHBIC YaCTHIIBI. Pe30HaHCHBIC YacTHUIlL [IpumMepsl.
[Ipupona pe3onancoB (rpaduk), pa3nuyHbIE TMOAXOAbI K €€ OO0bscHeHHI0. (OCHOBHBIC
OpeaACTaBICHUA O MC30XUMHH. «HoBpie atoMmbl». Ux mnmpupoaga, pPasHOBUIAHOCTH, CBOﬁCTBa,
0COOEHHOCTH, 3HAUYCHHE.

Tema 9. CTpoeHne KpuCTALIOB.

Kpucrannnueckas pemerka U KpucTaJinyeckas cTpykrypa. Peanbnble kpuctamibl. Tumsl
nedeKToB B pealbHbIX KpucTamiax. CumMerpus kpuctaiioB. Kpucraminorpadguueckue ToueyHbIe
rpynnbl CUMMETPUH, THUIBI PEHNIETOK, IMOHATHE O MPOCTPAHCTBEHHBIX TPYIIAX CHUMMETPUU
KpUCTANIOB. ATOMHBIEC, MOHHBIE, MOJIEKYJSIpHbIE U JpYrue€ THUIIBI KpuUcTauioB. llemoueunsie,
CJIOMCTBIE M KapKacCHbIE CTPYKTYpHI. JJMHAMUKA KPUCTAIITMYECKON pemeTku. DOHOHHBIN CIEKTP.
CtpoeHue TBEpIbIX PACTBOPOB. YTIOPSAA0YEHHBIE TBEPABIE PACTBOPBI.

Tema 10. IloBepXHOCTH KOHAEHCUPOBAHHBIX (a3.

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

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

5.1. YkaszaHusi 1Jisi npenojaBarejied IO OPraHM3allMM MW NPOBEJCHHI0 Y4YeOHBIX
3aHATHI M0 JUCHHUIINHE (MOAYJII0)



JIeKIIMOHHBIE 3aHATHSA NMPOBOAATCS pa3 B JBe Henesnu B oobeme 2 yacoB. JlabopaTtopHbie
3aHATUS TPOBOJATCS €KEHeAeNbHO B 00beMe 2 yacoB. [1o oKOHYaHMM M3y4YeHUs KaXJ0H TeMbl
CTYACHTHI BBIMIOJTHIIOT PEUTHHIOBBIE KOHTPOJIbHBIE PabOThl, KpoMe TeMbl « CTpOeHHE JKUAKOCTEH
u amop¢HBIX BemiecTB» (cobecenoBanue). [lo okoHUaHUU TPOXOXKIEHUS Kypca CTYIEHTBI CAAI0T
JK3aMEH.

[TepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS JIJIsl TTIOJATOTOBKH K 3aHSTHSIM:
l. paiisep /., Otkunc II. Heopranmueckas 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.®., Kysuenos H.T., lluBanze A.1O., CumanoBa C.A., Bacunés B.A., Cokosnos
B.b., bammakoB B.U., CaBunkuna E.B. O0mas u Heoprannyeckas Xumusi: Y4eOHHUK ISl By30B: B
2 1./llog pen. A.®. BopoobeBa. Tom 1. Teopernueckue ocHoBbl xumuu. — M.: HKI]
«Axanemknauray, 2004. — 371 c.

3. Hposnosa T.E., MIBanosa E.II. TeopeTnueckre 0CHOBBI IPOrPECCUBHBIX TEXHOIOTUH (XUMUS,
ounotexHosorus): Yueod.mocooue.-M.: Mza-8o MI'OY, 2009.

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

3. Tepemmn I'.C. Xumuueckas cBsi3b U CTPOCHUE BellecTBa. Y4eb. mocodue i CTyIEHTOB
reql. MH-ToB 1o XuM. u ouoi. criett./I[Tox pen. H.H Pynoa. — M.: [Ipocsemenne, 1980. — 176 c.

6. AxmeroB H.C. O0mias u Heopranndeckas xumus: Yue6. 1 By3oB / H.C. AxmeToB. — 7-¢
u3a., crep. — M. Beicmr. mk., 2009. — 743 c.: un.

7. lons6paiix 3.E. COOopHUMK 3amad W yHOpakHEHMH IO XUMHMU: Yueb. mocobue s

CTyneHToB. - 6-e—u3. / 3.E. l'onpopaiix, E.M. Macnos. — M.: OO0 «M3natensctBo 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: OU3BNKO-XMMHUYECKHE OCHOBHI HEOPTAaHMUYECKON XUMUHU: YUEOHHK AJS CTYJ. BBICIIL.
yue0. 3aBenenuit / MLE. Tamm, 10.J1. Tpetbsakos; - M.: U3natensckuii ieHTp «Akamemus», 2004.
—240c.

9. Crtpoenue BemniecTBa. CTpoCHHE KPUCTALIOB [DNEKTPOHHBIN pecypc]| : Ydebd. mocobue /
AM. I'ony6eB, A.A. Bonkos, U.B. Tatesinuna, B.H. T'opsiueBa. - M. : U3narensctBo MI'TY nm.
H. D. baymana, 2010. Pexxum noctyna: http://www.studentlibrary.ru/book/bauman _0064.html

10.  Ctpoenmue BemecTBa. 3aa4yul AJIs 3aIIUTBI MO 1 MO KypCy XMMHH: METOM. YKa3aHHs
[DnexTponnsrit pecypc] / A.M. TlN'omy6eB u ap. - M. : UzmarensctBo MI'TY um. H. O. baymana,
2013. Pexum noctyna: http://www.studentlibrary.ru/book/ISBN9785703837023.html

Jis ocBoeHHMsl MaTepHualia Kypca cieqyeT oOpaTuTh ocoboe BHUMAaHHE HA TEOPETUYECKHE
BOMPOCHI, IPEJICTABICHHBIE HUXKE.

1. ®a30BbIe AUarpaMmMbl BEIECTBA

2. CtpoeHure MOJIEKYJI: OCHOBBI KJIACCHYECKON TEOPHUH; T0KA3aTEIbCTBO TETPA3APUIECKON MOIETH
aToMa yriepo/a.

3. Tunsl B3aMMOAEHCTBHI AJIEMEHTAPHBIX YaCTHII.

4. IlonsTie kpuctamuyeckon pemerku. CHMMETpHs MIJIOCKUX CETOK.

5. Ctpoenue aMOp(HBIX BEIIECTB.

6. CTpykTypHBIe (pOpMYIIBI U Tpadbl MOJIEKYII.

7. MexMONeKyIsIpHbIE B3aUMOJICHCTBHUS.

8. ®epMUOHBI U OO30HBI.

9. CtpykTypa 1 CBOMCTBA KUJIKOW BOIBI.

10. IToHsATHE O KPUCTAIUIOXMMHUYECKOM aHAIIU3E.

11. Ctpoenue XHIKOCTEH: 00IIasi XapaKTepUCTHKA KUJIKOTO COCTaBa BEIECTBA.

12. OCHOBBI pEHTT€HOCTPYKTYPHOT'O aHAJIHU3a.

13. ®otoH. IloHsATHE >JIEKTPOMAarHUTHOTO MOJS. DHEPrus U UMIOYJIbC QoroHa. Tumsl
2JIEKTPOMAarHUTHBIX MOJEH.

14. Helitpon. Xapakrepuctuka. [IoHATHE 0 IPOTOH-HEUTPOHHOU CUCTEME.



15. IIpoton. KBaHToBOE 4MCI0 «OapUOHHBIN 3apsiiy.

16. BonoponHas cBs3p. Ee nmpupoja v BIUSHHAE Ha CTPYKTYpYy M CBOWCTBA BEIIECTB B KUIAKOM
COCTOSIHUH.

17. Kpucramiueckas pemerka 1 KpUCTAIUIMYeCKast CTPYKTypa.

18. ITo3utpon. IlonsTHe «aHTHYacTULIa». AHTUIIPOTOH, AaHTUHENTPOH.

19. IlonsTie o pe3oHaHCHBIX YacTulax. [Ipupona pe3oHaHCOB.

20. Teopust cTpoEHUS KUAKOCTEN.

5.2. Yka3aHus 1Ji1 00y4ar0muxcs Mo 0CBOCHHUI0 U CHUILIUHBI (MOIYJIA).

Taoauna 4 - Cogep:kaHue caMOCTOSITEILHOH pad0Thl 00YYAIOIIUXCS

Bomnpockl, BBIHOCHMBIE Koin-Bo dopma KOHTPOJISt
Ha CaMOCTOATEIbHOE U3YUYEHUE 4acoB
Tema 1. OCHOBBI KJIACCHUUECKON TEOPUU XUMHUYECKOTO 6 PeiitunroBast KOHTpoOJIbHAsS
CTPOCHHUSL. pabora 1

OO6muit  0030p METOAOB 3KCIEPUMEHTAILHOTO U
TEOPETUYECKOTO M3YyYEHUS] CTPOCHHUS MOJIEKYJT U

CTPOCHHUS BEIECTB. OcHOBHbIC TIOJIOYKCHUS

KJIACCHYECKOI TEOPHU XUMHYECKOTO CTPOCHHSI.

Tema 2. ®u3nyeckre OCHOBBI YUYCHHS O CTPOCHUH 6 PeiiTHHrOBast KOHTPOJIbHAS
MOJIEKYI. pabora 2

Copepxanue NOHATUA «BEIECTBO». Moiekyna. ATom.
[IpotoH, HeHTpoH, 3ekTpoH. MX Macca u 3apsn.
OcCHOBHbBIE XapaKTEPUCTHKU DJIEMEHTAPHBIX YaCTHIL:
Macca, dJIEKTPUYECKUI 3apsijl, CIIMH, BpeMs KU3HU. Tpu
IPYNIIbl 3JIEMEHTAPHBIX YaCTHUIl: OapUOHBI, ME30HBI,
JICIITOHBI. 3H€KTpOMaFHI/ITHO€ BBaHMOI[efICTBI/Ie.

Tema 3. CummeTpusi MOJIEKYJISIPHBIX CUCTEM. 6 PeliTunroBas KOHTpoOJIbHAA
WN3omepuss. Buasl  usomepun. IIpoctpancTBeHHas pabora 3
nzomepusa.  XUpPaIbHOCTh M ACCUMETPUYHOCTD.
Huactepeomepsl. Korndopmaruu mosekysn. Pasnmudanabie
ACIIEKTBI TEpMHUHA «CTpOEHUE MOJIEKYJD»:
TONOJIOTUYECKUH, TE€OMETPUYECKHUM,  DJIEKTPOHHBIN.
W30Mepust ¢ SHEPreTUYECKON TOYKU 3PEHMSI.

Tema 4. DnexkTpuueckue U MarHuUTHbIE CBOICTBa 6 PeiiTnHroBass KOHTpOJIbHAS
MOJIEKYII. pabora 4

[locTosiHHBIE BHEUIHHE 3JIEKTPUYECKOE M MAarHUTHOE
nojsa. JIunonpHeId  MOMEHT M HOJISAPU3YEMOCTb
MOJIEKYJI, =~ MarHUTHBIH ~ MOMEHT W  MarHUTHas
BOCIIPUUMYMBOCTb MOJIEKYJd. ONTHYECKUE CHEKTPBI

MOJIEKYIL.
Tema 5. MexMOJIEKyIISIpHbIE B3AUMOACHCTBHSL. 6 PeittuHroBast KOHTpOJIbHAS
MexMonexkyisipable  B3aumMonaeucTBus.  OCHOBHBIE pabora 5

COCTABJISIOIIUE MEKMOJICKYJISIPHBIX B3aMMOJCHCTBUMA.
BinsiHMe MEXMOJEKYJSIPHBIX — B3aUMOJCHCTBUN  Ha
CBOMCTBA BEILECTB.

Tema 6. CtpykTypHas Kiaccuukanus 6 PeiiTuHroBast KOHTpOJIbHAS
KOHJICHCUPOBAaHHBIX (a3. pabota 6

XapakTepucTuka razo00pa3Horo, KUIKOTO U TBEPAOTO
cocrosnuii. ®azoBas  aumarpamma. [azoo06pazHoe
COCTOSIHME BelecTBa. MaeanpbHBIM W HeUIealbHBIH
razpl. OOmIas XapakTEepHCTHKA JKHIKOTO COCTOSHUS




BCIICCTBA.

Tema 7. CTpoeHune KUAKOCTEH 1 aMOpP(HBIX BEIICCTB. 6 CobecenoBanue
CoBpeMEHHbIE  METOABl  ONMCAaHUS  CTPYKTYphI
xuakocred.  DnykTyaluu U KOPPENSLUOHHBIE
¢ynkumu.  Crnenuduka  aMOPPHOTO  COCTOSIHHMAL.

CtpykTypa MPOCTHIX YKUJIKOCTEH. PacTtBOpHI

HERJIEKTPOJIUTOB.

Tewma 8. Ctpoenune Me3odas. 4 PeiituHroBast KOHTpOJIbHAsS
3aKkoH coxpaHeHUss OapHOHHOTO 3apsiaa. W-ME30H. It- pabora 7

Me30Hbl. HelTpruHO: OTKpbITHE, [-pacnaj, XapakTepHas
4epTa HEUTPUHO.

Tema 9. CtpoeHne KpHCTaJLIOB. 4 PeiiTuHroBasi KOHTPOIBHAS
Kpucrannuueckass pemerka ¢ KpUCTalLIM4YecKas pabora 8
cTpykTypa. Peanbnble kpuctamuiel. Tumbl aedexkToB B
PCATbHBIX KPpHUCTAJIJIAX. CI/IMMCTpI/ISI KpHUCTAJIJIOB.

Tema 10. [ToBepXHOCTb KOH/IEHCUPOBAHHBIX (a3. 4 PeliTHrOBasi KOHTpOJIbHAS
CaoiicTBa AKUIKUX KpHUCTAJIJIOB. pabota 9
KunkokpHucTamInyeckoe COCTOSIHHE B OMOJIOTHUECKUX

CHCTEeMaXx.

5.3. Buabl u ¢opMbI NHUCBMEHHBIX PadoT, MNPEeIyCMOTPEHHbIX NpPH OCBOCHHMH
AUCHUILNIMHBI (MOYJIs1), BBINOJIHAEMbIe 00y4al0IIMMHCS CAMOCTOATEIbHO

MpuMmepHble TeMbl pedepaToB

1. Dnexkrpuueckuil aunosibHbIH MOMEHT. [lonsipHble M HEMOJSPHBIE MOJEKYJbI. J{UMONbHBIN
MOMEHT U CUMMETPUS MOJIEKYJIBI.

2. ITapunanbHble MOMEHTBI CBSI3€W U CTPYKTYPHBIX Tpynin. BekropHas agauTuBHas cxema pacuera
JTUTOJIBHBIX MOMEHTOB.

3. DKClepUMEHTAJIbHBIE METOABI U3MEPEHUS TUIIOJIBHBIX MOMEHTOB.

4. JlepopMmanius MOJEKYJT BO BHEIIHEM DJIEKTPUYECKOM Tosie. MHIyIUpOBaHHBIA TUTIONHHBINA
MOMEHT U NOJISAPU3YEMOCTb MOJIEKYJIBI.

5. AHmzotponusl noiaspuzyeMocTH. CpeaHss MOJSIpU3yeMOCTb. DJUIANICOU MOJIIPU3YEMOCTH U
CUMMETPUS MOJIEKYII.

6. CBs3b MOJEKYJSPHBIX IOCTOSHHBIX — JUIOJBHOTO MOMEHTAa M TOJSIPU3YEMOCTH — C
MaKpOCKOIIMYECKUMHU  XapaKTEPUCTHUKAMHU BEIIECTB (IUAJIEKTPUUECKONM IPOHULAEMOCTBIO U
roKazaTeyieM TpeyioMmyeHus). YpaBHenue JlamxkeBeHa-/lebas misi mossipu3aniil JUAJICKTPUKA B
CTaTMUYECKOM I10JIE U TI0JIE ONPEEIIEHHON YacToThl. Y paBHeHue Knaysuyca-Moccotu. MomnsipHas
pedpakius.

7. MarHuTHbIE CBOMCTBA 3JIEKTPOHOB.

8. MarauTHble CBOMCTBA SAEP.

9. MarHuTHbIi MOMEHT M MarHuTHas BOCIPUUMYHUBOCTH MOJIEKYJIbl. COCTOSSHUE MOJIEKYJIbI B
MarHMTHOM ToJje. /lnamarHuTHbe U TapaMarHUTHBIE BEILIECTBA.

10. MarnutHas mnonspuzanus. CBsi3b MaKpOCKONHWYECKOW XapaKTePUCTUKH BEIIECTBA —
MarHMTHOM MPOHUIIAEMOCTH — C MarHUTHBIMU CBOMCTBaAMH MOJIEKYJI.

TpedoBanus k opopmiIeHNIO pepepaToB:

Pedepar momken ObITh TpencTaBiieH B ¢opMe MmedaTHOM pabOThl (JIEKTPOHHAS BEPCHUS
obsi3arenbHa) oObeMoM om 20 0o 40 cmpanuy, co3gaHHbli B penakrope Microsoft Word
(Windows), u coxpanen B (opmare doc (docx), mpudt — Times New Roman; kermp — 14;
MEXCTpOuHbIld uHTEepBan — 1,0; ab3am — 1,25; BbIpaBHMBaHHME MO HIMPUHE, OTCTYMBI: CIEBa U
crpaBa — 2,5 cM, CBEpXy M CHU3Y — 2,5 CM, OpUEHTalus — KHUKHAs.

Odopmienue cnicka auTepatypsl k pedepary:




1. Apmanckuii, E.SI. Meromuka 0oO0y4eHHsT XMMHHM B KjIaccaX T'YMaHHUTapHOTO PO
[Texcr] / E.Sl. Apmanckuii . — M.: Benrana-I'pad, 2003. — 176 c.

2. bepecueBa, E.B. Mcnonb30BaHne TEXHOJIOTMM KPUTUYECKOIO MBINUICHHS NMPU HW3YYEHUU

opranndeckoi xumuu B cpeaneit mkose [Tekct] / E.B. bepecnesa, E.H. 3arso3nkuna // Xumus B
mikoge. — 2008. — Ne 8. — C. 17-22.

6. OBPA3OBATEJIBHBIE 1 TH®OPMAILIMOHHBIE TEXHOJIOT' N

B cootBerctBuu ¢ tpedoBanuamu @I'OC BIIO no HanpaBieHHI0 IOATOTOBKU peasin3alius
KOMIIETEHTHOCTHOT'O IIOJIX0/1a IIPelyCMaTpUBAET UCIOJIb30BaHUE B y4€OHOM IMPOLECCE aKTHBHBIX
¥ MHTEPAKTUBHBIX (HOPM MPOBEACHUS 3aHATHN (KOMITBIOTEPHBIX CUMYJISIIIUN, AETOBBIX U POJIEBBIX
Urp, pa3dop KOHKPETHBIX CUTYyalUH, CUXOJIOTMYECKUX M MHBIX TPEHUHIOB, JAUCIYTOB, 1e0aTOB,
noptdonno, KpPyriIbIX CTOJIOB M Ip.) B COUYETAHMM C BHEAYJIUTOPHOH paboOTOil € Ielnbio
(opMHpOBaHUS U pa3BUTHS TPEOYEMBIX KOMIIETEHIUH 00y4arouXxcs.

6.1. Odpa3oBaresibHbIE TEXHOJIOTUH

Taoiuma 5 — OOpa3zoBaTejibHbIe TEXHOJOTMH, MCIOJb3yeMble MPH Peau3auuu y4eOHbIX
3aHATHI

Paspen, Tema ®opmMa y4ebHOro 3aHaTUA

AUCUMNANHBI (Moayns)

Jlekuuns

lMpakTnyeckoe
3aHATUE, CEMMHAP

NabopaTopHas
paboTa

Tema 1. OCHOBBEI KJIaCcCHYECKOU
TEOPUU XUMHUYCCKOTO CTPOCHHSI.
OO6muit 0030p METOJIOB
9KCIIEPUMEHTAIBHOTO u
TEOPETUIECKOTO W3YYCHHUS
CTPOCHHMSI MOJICKYJ M CTPOCHHS
BemrecTB. OCHOBHEBIE IOJIOKEHMS
KJIACCHYECKOM TEOpUHU
XUMHYECKOTO CTPOCHHSI.

Jlekuus -
npeseHmawvus

He
rnpegycMompeHo

AHanus
cumyauuti u
UMUMALUOHHbIX
moaenel

Tema 2. ®usnueckue OCHOBBI
Y4EHHS O CTPOCHHUH MOJIEKYI.
Coneprxanue MOHATUS
«BewmecTBo». Mortekyna. ATom.
[Iporon, HeUTPOH, 3ekTpoH. MX
macca u  3apsan.  OCHOBHBIE
XapaKTEPUCTUKUA  3JIEMEHTapHBIX
YaCTHUIL[. Macca, JJIEKTPUYECKUN
3aps, COHH, BpeMs Xu3HU. Tpu
IpyONbl 3J€MEHTApHBIX YaCTHIL:
OapuOHBI, ME30HBI, JICTITOHBHI.
DNEeKTPOMarHuTHOE
B3aUMOJICCTBHE.

O630pHas nekyus

He
npeaycMompeHo

Henosas urpa

Tema 3. Cummerpust
MOJIEKYJISIPHBIX CUCTEM.
Ws3omepusa. Buael  m3omepun.
IIpocTtpancTBeHHass  U30MeEpHS.
XHpanbHOCTh u
ACCUMETPUYHOCTD.
Huacrepeomepsl. Koudpopmanuu
MOJIEKYJ. Pa3nuuHple  acneKThl

O630pHas
neKuyus

He
rnpeaycMompeHo

ObyuyeHue
Jelicmsuem,
Mo3rosou
Lmypm




TCPMHUHA «CTPOCHUC MOJICKYJI»:

TOTIOJIOTHUECKUH,
TEOMETPUYECKHUM, 3JICKTPOHHBIN.
HN3omepus ¢ 3HEpreTudecKoun

TOYKH 3PEHUS.

Tema 4. Dnekrpuueckue U | O630pHAs NeKLus He pynnosoti
MarHUTHBIE CBOMCTBA MOJICKYI. npeaycMompeHo mpeHUHr
[TocrosHHBIE BHEIIHUE

JJEKTPUYECKOE W MarHUTHOE

noisi. JIMnonapHBIA  MOMEHT |

MOJISIPU3yEMOCTh MOJIEKYJI,

MarHUTHbBIA MOMEHT U MarHUTHast

BOCIIPUUMYHUBOCTh MOJIEKYIJL.

Ontuyeckue CIeKTPbl MOJIEKYII.

Tema 5. Mexmonekynsipubie | O630pHAs NeKLus He AHanu3
B3aMMO/JICUCTBUA. npeaycMompeHo cumyauuu u
MeXMOJIeKyJISIpHbIE UMUMALUOHHbIX
B3aUMOJICUCTBHUS. OcHOBHbIE Mozeneli
COCTaBJIAIOLIME

MEKMOJICKYJISIPHBIX

B3aUMOJICHCTBUM. Bausiaue

MEKMOJICKYJISIPHBIX

B3aUMOJICUCTBUM Ha CBOMCTBa

BEIIIECTB.

Tema 6. CrpykrypHas | O630pHaAs NeKLus He AHanu3
KJIaccu(p UKL npegycMompeHo cumyauuu u
KOHACHCHUPOBAHHBIX (1)33. UMUMALUOHHbIX
XapakTepucTuka razoo0pa3Horo, Mogeneli
KUJKOTO U TBEPAOTO COCTOSHUM.

®dazoBas JuarpaMma.

lMazoo0paznoe COCTOSIHHE

BEILIECTBA. N neansHbIl "

HeugeanbHbli  ras3el. OOmas

XapaKTEePUCTHKA YKUJIKOTO

COCTAasTHUS BEIIECTBA.

Tema 7. Crpoenue xunkocteil u | O630pHAs NEKLUS He pynnosoti
aMOp(HBIX BEIIECTB. npeaycMompeHo mpeHUHr
CoBpeMEHHbIE METOJIbl OIHMCAHMS

CTPYKTYPBI KUIKOCTEH.

@yKTyallud ¥ KOPPESLUOHHBIE

byHKIMH. Crneuunduka

amopHoro COCTOSIHHUSI.

CtpyKTypa TpPOCTBIX KHUIKOCTEH.

PacTBOpbI HEJIEKTPOJIUTOB.

Tewma 8. Ctpoenune me3odas. O630pHas nekyus He pynnoBsou
3aKOH COXpaHEHUs OapUOHHOTO npeaycMompeHo MpeHUHr
3apsga. WU-ME30H.  J-ME30HBI.

Helitpuno: otkpeiTHE, [-pacnan,

XapakTepHasi yepTa HEUTPHHO.

Tema 9. CTpoeHue KpucTasioB. O630pHas nekuus He AHanus
Kpucrannuueckass pemerka u npeaycMompeHo cumyauuu u
KpUCTaJUTMYECKas CTPYKTypa. UMUMALUOHHbIX




Peanbuble  kpuctamisl.  Tumsl Mogenel
nedeKToB B peanbHBIX

KpHCTaJUIAX. Cummerpus

KPHUCTAJIJIOB.

Tema 10. [ToBepxHOCTh | O630pHAS NeKLUs He AHanu3s
KOHJICHCUPOBaHHBIX (a3. npeaycMompeHo cumyauut u
CBoiicTBa XKHJIKUX KPHUCTAILJIOB. UMUMALUOHHbIX
JKunkokpucramimaeckoe Mosaeneli
COCTOSSHHE B  OHMOJIOTHYECKUX

CHCTEeMax.

6.2. UnpopManmoHHbIEe TEXHOJIOTHH

NudopmaniioHHble TEXHOJIOTHUH, HCIONb3yeMble TMPU peaau3alil pPa3IUYHbIX BUJOB
y4eOHOW 1 BHEYUeOHOW paOOTHI:

- HCIOJB30BaHUE BO3MOKHOCTEH MHTEpHETa B y4eOHOM Mpoiiecce (MCIOIb30BaHUE caiiTa
npenoaBaress (pacchuIKa 3a/1aHuil, MPEJIOCTaBICHUE BBHITIOJTHEHHBIX Pa0OT, OTBETHI HA BOTIPOCHI,
03HAaKOMJICHHE 00YYaIONIUXCS C OIICHKAMU U T. 11.));

- WCIIOJIb30BAaHME OJIGKTPOHHBIX YUYEOHMKOB U pa3IMYHBIX CANTOB (Hampumep,
ANEKTPOHHBIX OUOIMOTEK, )KyPHAJIOB U T. [I.) KAaK UICTOYHUKOB HHPOpPMAIIHH;

- HCHOJB30BaHUE CPEACTB MpeACTaBlIeHUs Y4yeOHON HH(opManuu (3JIEKTPOHHBIX
y4eOHBIX MOCOOMM M MPAaKTHUKYMOB, MPUMEHEHHE HOBBIX TEXHOJOTHH AJs MPOBEIEHUS OYHBIX
(TpaAMIIMOHHBIX) JIEKIUH ¥ CEMUHAPOB C UCIIOJIb30BaHNUEM NPE3EHTALUN U T. 11.);

- HWCIOJB30BaHME BHUpTyanbHOW oOyuwaromedr cpeasl (LMS Moodle «3nexkTponHoe
00pa3oBaHMe») UM WHBIX HH(OPMAIIMOHHBIX CUCTEM, CEPBHCOB M MECCEHKEPOB].

6.3. [IporpammHoe oOecneyeHne, cCOBpeMeHHbIe NMpodeccuoHalbHbIe 0a3bl JAHHBIX
1 HH(GOPMAIIMOHHBIE CTIPABOYHBIE CHCTEMbI

6.3.1. IlporpammHoe odecnieyeHune
- Adobe Reader. I[Iporpamma Ju1st MpOCMOTpa AIIEKTPOHHBIX JOKYMEHTOB

- [Imardopma guctanimonnoro ooyuenus LMS Moodle. BuptyansHas oOydatroras cpena
- Mozilla FireFox. Bpay3zep

- Microsoft Office 2013, Microsoft Office Project 2013, Microsoft Office Visio 2013. [Taker
o(pHCHBIX TporpamMm

- 7-zip. ApxuBarop

- Microsoft Windows 7 Professional. OnepannonHnas cucrema

- Kaspersky Endpoint Security. CpeacTBo aHTHBUPYCHOM 3aIIUThI

- Google Chrome. Bpaysep

- OpenOffice. ITaket ouCcHBIX MporpaMm

- Opera. bpaysep

- Paint .NET. PactpoBsriii rpaduueckuii penrakrop

6.3.2. CoBpemeHnble TnpodeccHOHAIBbHBIE 0a3bl JAaHHBIX M HHMPOPMALMOHHBbIE
CIPABOYHbIE CHCTEMBI

1.Onekrponnbiii katamor Hayunoit OumbOmmoreku AI'Y nHa 6aze MARK SQL HIIO
«MHupopm-cuctem». https://library.asu.edu.ru
2.OnextponHbil kKaTanor «Hayunsie xypHansl AI'Y»: http://journal.asu.edu.ru/




3.YHuBepcanpHas ~ CHpPaBOYHO-UH(POPMALMOHHAS  IOJHOTEKCTOBas  0a3za  JaHHBIX
nepuoanueckux mganuit OO0 "UBUC". http://dlib.eastview.com Hmsa nonvzosamens: AstrGU
llapony: AstrGU

4.KopriopaTUBHBIA MPOEKT ACCOLMAIUMU PETHOHAIBHBIX OMOIMOTEYHBIX KOHCOPLIMYMOB
(APBUKOH) «MexpernonansHasi aHanuThueckas pocmuchk ctarein» (MAPC) - cBognas Gaza
JAHHBIX, COAEpPIKAIasl MOJHYK aHAIUTHYECKyr pocnuch 1800 Ha3BaHMI )KypHAJIOB IO PA3HBIM
OTpaciiAiM 3HAHMWA. YUYaCTHUKM IIPOEKTa NPENOCTaBIAIOT APYr APYTYy DSJIEKTPOHHBIE KOINU
OTCKaHMPOBAHHBIX CTaTel W3 KHUT, COOPHUKOB, >XYpHAJIOB, cojepxamuxcsi B (oHAaX HX
6ubnuotek. http://mars.arbicon.ru

7. ®OHJI OHEHOYHBIX CPEACTB JJI51 HPOBEJAEHUS TEKYHIEI'O KOHTPOJISI A
MNPOMEXYTOYHOU ATTECTALIMH 1O JTUCIUITVIMHE (MOAYJIIO)

7.1. llacnopT ¢oHIa OLIEHOYHBIX CPEICTB

[Ipn mpoBeneHMM TEKYIIETO KOHTPOJS M MPOMEXYTOYHOM aTTeCTalMu IO AUCIUIUIMHE
«Cmpoenue eewjecmsa» TpoBepseTCs CHOPMUPOBAHHOCTh Yy OOYyJarOIMXCsl KOMIETEHLHUH,
yKa3aHHbIX B pasjene 3 HacTosIed MporpaMMbl. OTamHOCTh (POPMHUPOBAHUS JaHHBIX
KOMIIETEHLIMM B  IPOLIECCE OCBOCHMS  AUCLUIUIMHBL  ONpPEAENACTCS  IOCIEI0BATEIBHBIM
JOCTMKEHHUEM PE3yJIbTaTOB OCBOEHHMS COJIEPIKATENBHO CBA3aHHBIX MKy COOOM pa3zienos, TeM.

Ta6auna 6 - CoorBeTcTBHE pa3eioB, TeM AUCHUILUIMHBI (MO1YJs1), pe3yJIbTATOB 00y4YeHHus
N0 AUCHUINIHHE (MOAYJII0) M OLIEHOUYHBIX CPEJCTB

KonTponupyemslii paznen, Tema Kon xonTponupyemoi HaumenoBanue
JTUCHUTUTUHBL (MOIYJIs1) KOMIIETEHLIUH (KUJTU €€ OLIEHOYHOT'O CPEACTBA
YACTH)

Tema 1. OcHnogwl PeliTuHroBas KOHTpOJIbHAA
KIACCU4eCKolt meopuu XUMUYecKo2o [K-1 pabora 1
cmpoeHus
Tema 2. Qusuueckue OCHOBbI YUeHUs MK-1 PeittuHroBas KOHTpOJIbHAsS
0 CIMPOEHUU MOJIEKYl pabota 2
Tema 3. Cummempus MONEKYIAPHBIX MK-1 PeiiTuHroBasi KOHTpOJIbHAS
cucmem pabora 3
Tema 4. dnekmpuueckue u TK-1 PeliTuHroBas KOHTPOJIbHAS
MASHUMHbLE CBOUCMBA MOJIEK)L pabora 4
Tema 5. MesicmonexynapHuie K-1 PeliTuHroBas KOHTPOJIBbHAS
83aUMO0CUCMBUSL pabora 5
Tema 6. CmpykmypHas PeiiTuHroBasi KOHTPOJIbHAS
Kraccupuxkayuss KOHOEHCUPOBAHHBIX ITK-1 pabora 6
das
Tema 7. Cmpoenue ocuokocmeti u MK-1 Co0OecenoBanue
amopghHvIX sewjecms
Tema 8. Cmpoenue mezoghas MK-1 PeittuHroBast KOHTpOJIbHAsS

pabota 7
Tema 9. Cmpoenue xpucmannog MK-1 PeiiTuHroBasi KOHTpOJIbHAS
pabota 8
Tema 10. Tlosepxnocmo MK-1 PeliTuHroBas KOHTPOJIbHAS
KOHOEHCUPOBAHHBIX (ha3 pabota 9

7.2. Onucanue mnoka3arejieili U KpUTepPHEB OLEHMBAHMSA KOMIIETEHIMI, ONMMCAHUE IIKAJI
OLICHMBAHUS



Tabauua 7 - Ilokazare/in OlleHUBAHNUS Pe3yJIbTATOB 00y4eHHs B BUjIe 3HAHUI

[lIxana Kputepun oniennBanus
OLCHHUBAHUA
JNEMOHCTPUPYET TIy0OKOoe 3HaHHME TEOPETUYECKOro MaTepuaia, yMEHHE
5 000CHOBAHHO M3JIaraTb CBOM MBICIIH 110 00CYX/Ia€MbIM BOIPOCaM, CLIOCOOHOCTh
«OTJINYHO» | MOJHO, MPAaBUIBHO U apryMEHTHPOBAHHO OTBEYaTh Ha BOIPOCHI, MPHUBOJIUTH
[IpUMEPBI
4 JEMOHCTPHUPYET 3HAHUWE TEOPETUYECKOro MaTepuaja, €ro Mociel0BaTelIbHOe
«XOPOIIOY U3JI0’)KEHUE, CIOCOOHOCTh NPUBOAUTH MPHUMEPHI, JAOMYCKAaeT €IUHUYHBIE
OIIMOKH, HCTIpaBJsieMble MOCTIE 3aMeUaHus MpenoaBaTes
3 JEeMOHCTPHPYET  HENOJHOe, (parMeHTapHOe  3HAaHHE  TEOPETHYECKOTO
«y10BAETBOPH MaTepuana, TpeOyrollee HaABOISAIIMX BOMPOCOB TMPEroaaBaress, J0MycKaer
TEILEOY CYHICCTBCHHBIC OIIMOKH B €Tr0 H3JI0KCHUH, 3aTpyAHACTCA B IMPUBCACHUU
pUMepOoB 1 (GOPMYITHPOBKE BHIBOJIOB
2 JIEMOHCTPUPYET CYIIECTBEHHBIE MTPOOEIhl B 3HAHUH TEOPETHUYECKOTO MaTepHaa,
«HEYJOBIETBO | HE CMOCOOEH €ero W3JOXKUTh W OTBETUTh HA HABOJASAIIUME BOMPOCHI
pUTEIBHO» | IperoaBatTessi, HE MOXKET MPUBECTH TPUMEPHI

Ta6auua 8 - IlokaszaTe/iu oLleHUBAHUS Pe3yJIbTATOB 00yUeHHs B BH/Ie YMEHUH M BJajgeHHil

[xana Kpurepun onennBanus
OLICHUBAHUS
JEMOHCTPHPYET CIOCOOHOCTh NMPHUMEHSTh 3HAHHE TEOPETUYECKOTO MaTepuaia
5 IpU  BBIMOJHEHUW 3aJlaHUM, TIOCIICIOBATEIBHO M TPABWIBHO BBIIOJHSCT
«OTJIMYHO» | 3a/IaHUs, yMEEeT OOOCHOBAHHO M3J1araTh CBOHW MBICIH W JENaTh HEOOXOJIMMBIE
BBIBOJIbI
JEMOHCTPHPYET CIOCOOHOCTh NMPHUMEHSATh 3HAHHE TEOPSTHUYECKOTO MaTepuaia
4 NpU  BBIMOJHEHUW 3aJIaHUM, TIOCIICIOBATEILHO M TPABHIBHO BBITIOJHSCT
«XOPOLION 3a/laHusi, yMeeT 00OCHOBAHHO H3JIaraTh CBOWM MBICIH M JIeJaTh HEOOXOIUMBIC
BBIBOJIbI, JIOMYCKAaeT €AMHUYHBbIC OMIMOKH, HCIpaBIseMble IMOCIE 3aMEYaHUs
peroaaBaTes
3 JEMOHCTPHUPYET OTHAeTbHbIe, HECHCTEMaTU3UPOBAHHBIE HABBIKHM, HWCIBITHIBAET
«y10BAETBOPH 3aTpyIHEHUS W JIOMYCKAaeT OMIMOKM TPH BBIOJIHCHWW 3aJIaHWM, BBITIOTHSET
TeILHON 3alaHue TpU TOJACKAa3Ke IMpernojaBaTens, 3aTpyAHseTcs B (GOpMYyITHUPOBKe
BBIBOJIOB
2 HE croco0eH MPaBUIBLHO BBITIOIHUTH 33aHHE
«HEYIOBJIETBO
PUTEIHHOY

7.3. KoHTpouibHBbIe 3alaHUSi M HMHbIe MAaTepPHAJIbI, He00XOAWMMbIE IJsi OLEHKH
pe3yJbTaToB 00y4eHH s 10 JUCHUIIMHE (MOLYJII0)

Tema «OCHOBBI KI1aCCHYECKOI TEOPHH XUMHYECKOI0 CTPOCHUSD)

PeiliTuHroBasi KOHTpPOJIbHAs padoTa (TecToBasi)

Tect Ne 1. Uto Takoe XUMUYECKOE CTPOEHUE?
1. Iopsiok (mmocneroBaTeabHOCTh U KPAaTHOCTh) CBA3H aTOMOB B MOJICKYJIE.
2. Pacniono)xeHue aTOMOB B TPOCTPAHCTBE.
3. Kondurypauus MoJeKyJbl.

Tect Ne 2. CTpyKTypHBIE HU30MEPBI — 3TO:
1. BemectBa, nMerONIME OAMHAKOBBIN COCTaB, HO Pa3HOE XUMHYECKOE CTPOEHUE.




2. CoeMHEHU C OIMHAKOBBIM COCTaBOM, HO pa3HbIM I€OMETPHUUECKUM CTPOECHHUEM.
3. CoearHEHUs OTHOTO M TOTO )K€ KJlacca (aJKaHbl, aIKeHbI, CHUPTHI U T.I1.).

Tect Ne 3. XupasbHOCTB — 3TO:
1. AcummeTpust (OTCYTCTBHE CUMMETPHH).
2. Hapymienne cumMmMeTpHH.
3. CBoiicTBO 00BEKTa HE OBITH TOKAECCTBEHHBIM 3€PKAJILHOMY OTOOPaKEHHIO.

Tect Ne 4. Yto Takoe crepeoxuMuieckas KoHQUrypamus?
1. OnpenienieHHOE PacoIoKEHNE aTOMOB OKOJIO XHPaIbHBIX LIEHTPOB (MJIH APYTHX
JUCCUMMETPUYHBIX YaCTEH) MOJIEKYJIBI.
2. [TpocTpaHCTBEHHOE CTPOCHHUE MOJICKYIIBI.
3. PaBHOBecHast KOH(UTYpAIU SIEPHOTO CKEJeTa.

Tect Ne 5. Yro Takoe koHpopmarus?
1. IIpocTpaHCTBEHHBIE PACIIOIOKEHUS, CBS3aHHBIC C BHYTPEHHHM BPAIIEHHEM BOKPYT TMPOCTHIX
(umu Gosee CIOXKHBIX) CBsI3e, Aedopmaliieil BaJIeHTHBIX YIJIOB U T.1..
2. XupanbHbIEC PACIOIOKEHHS aTOMOB (MJIM aTOMHBIX TPYIIIT) B MOJICKYJIE.
3. AXupanbHbIe pacroyIOKEeHUsI aTOMOB (MJIM @TOMHBIX TPYIIT) B MOJIEKYJIE.

Tect Ne 6. IIpocTpaHCTBEHHBIE H30MEPHI (CTEPEOU30MEPHI) 00PaA3yIOT:
1. MoJekyibl, UMEIOIIME OJUHAKOBBIN COCTaB, OJJUHAKOBOE XUMHUUYECKOE, HO pa3HOE
IIPOCTPAHCTBEHHOE CTPOCHUE.
2. Monekybl C OAMHAKOBOW TreoMeTprudeckoi kKoHpurypamueil (HanmpuMmep, Bce TeTpadipuiecKue
MOJIEKYJIbI).
3. OnTnyecKue akTUBHBIE COCTMHEHMS.

Tect Ne 7. XumMunyeckast TOIOJIOTHS U3y4aeT:
1. Monekynbl ¢ pa3HOil reOMeTpUUecKOil KOH(PUTYpaIHii.
2. Monexynsl, OTINYAIONIUECS TUIIOM XUMHYECKUX CBSI3EH.
3. KaTeHansl, poTakcaHsl, y3JIbl, MOJIEKYJISIpHBIE JIEHTHl MeOuyca 1 Jpyrue Takoro poja
o0Opa3zoBaHwUs.

Tema «@u3nvyecKkue 0CHOBBI YUY€HHUA O CTPOCHUHA MOJIEKYJD>

PeiiTuHroBasi KOHTpPOJIbLHasA padoTa

Bapuanr 1
1.PaccuunTaiite cCpeHIOI0 Maccy aTOMOB a30Ta U XJIopa.
2.Paccunraiite pannyc aroma KoOanbTa U aToMa JKelesa.
3.KakoBa gomxHa OBITH CKOPOCTH JBW)XKCHHS JJIEKTPOHA B CM/C, YTOOBI COOTBETCTBYIOIIAS €M
JUIMHA BOJHBI cocTasisuia 0,1 A°.

Bapuanr 2
1.Paccuuraiite cpeHIOI0 Maccy aTOMOB KHCIIOpoja 1 Opoma.
2.Paccunraiite paguyc aToMa HUKEJS U aToMa Xpoma.
3.KakoBa JIyiMHa BOJIHBI, COOTBETCTBYIOIIAsA YyacThile ¢ Mmaccou 0,1 r, IBHXKYILIENUCS CO CKOPOCTHIO
10 m/c.

Bapmuanr 3
1.PaccuuTaiite CpeIHIOI0 MacCy aTOMOB CBUHIIA U KaJIbIIHS.



2.PaccunTaiite pajguyc aromMa MeM U aTOMa THUTaHa.
3.Paccunraiite nnuHy BOJHBI e bpoinsg ans monekyn renus u ¢GTopa, ABMXKYIIMXCS CO
ckopocthio 500 m/c.

Tema «CuMmeTpHusi MOJICKYJISIPHBIX CHCTEM»
PeiiTuHrOBasi KOHTPOJIbLHAs padoTa

Bapuanr 1
1.Ins BemecTBa, umetomero crpoeane CH; — CH (CH;) — CHs coctaBeTe hopMyIibl 0JHOTO
n30Mepa U JABYX roMoJjIoroB. J{aiiTe Bcem BeliecTBaM Ha3BaHUs 110 CUCTEMATUUYECKOM
HOMEHKJIAType.
2. nsa BemectBa, umetonero crpoeane CHs; — CH(CH;)— CH, — CH(CHs;) — CHj3, coctaBbTe
(GbOopMyJIBI OZTHOTO M30MEpPA U JIBYX TOMOJIOTOB. /laiiTe BceM BelecTBaM Ha3BaHUS 110
CHUCTEMATUYECKON HOMEHKJIATYpe.

Bapuanr 2
1.BoiBemuTe popMyIbl anbIeru10B U KETOHOB, H30MEPHBIX BasiepuaHoBoMy anpaeruny CsHioO, u
HA30BHUTE UX MO PALMOHAIBHOM U CUCTEMATHUYECKOW HOMEHKIIATypaM.
2. Hanumure npoeKnoHHbIe (OPMYITBI BCEX BO3MOMKHBIX CTEPEOMEPOB CIIEAYIOIINX
coenuHeHmit: 1,2-qubpommnpomnana; 3,4-mudpoMm-3,4-numeTiirekcana; 2,4-muopomMnenTana; 2-
O0pomM-3-x0pOyTaHa.

Tema «JJiekTpUYecKHe M MATHUTHbIE CBOMCTBA MOJIEKYJD)
PeiiTuHroBasi KOHTpoJIbHAsA padoTa.

Bapuanr 1
1. Ha ocHOBaHMM M300paKEHHBIX Ha PUCYHKE CIIEKTPOB CAEJaiTe BBIBOJBI O CTPYKTYpe
yraeBogopoaa Ce¢Hio n mpousBoanoro ruapokcmiamuaa CqH;iON, comeprkaIiero asa akTUBHBIX
aToMa BOJOpOJaA.
2. [louemy cnextp [IMP numeTnnHUTpO3aMHHA COCTOUT U3 ABYX CHHIJIETOB?

BapuaHT 2
1. U3yunre cniektp coenuaennss CqH 0O, momyueHHOTo U3 aneraibiaeruia 0e3 uCroab30BaHUs
TaJIOTeHITPOU3BOTHBIX, M HAMTUIIUTE €r0 CTPYKTYPHYIO GOpMYITy.
2. Kakoga ctpykrypa yrieBoaopoaa CsHa, B ciekTpe KOTOpOro MMEETCsl OJIUH CUTHAIT?

Tema «MexkmoJieKyJsIpHbIE B3aUMO1eCTBHU S

PeliTuHroBasi KOHTPOJILHAs padora
Bapuanr 1
1. YeM ornuyaeTrcss B3aMMOJCHCTBUME MEXAYy aTOMaMHM WJIM MOJIEKYJIaMH 3a CYET BaHH-IEp-
BaaJIbCOBBIX CUJI OT XUMHUYECKOT'O 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, I KaKOro M3 INEPEUYUCIEHHBIX BELIECTB XapaKTepHa HauOoJbLIas SHEPrHst
OPHUCHTAIITUOHHOI'O U TUCTICPCUOHHOI'O BBaHMOHCﬁCTBHHZ



CBoiicTBO He Ar CO HCI NH; H,O

JunosbHbIA MOMEHT U, J] 0,121,031,5 1,84

oJIApU3yeMocTh, A’ 0,201,631,992,632,21 1,48

2. Yem 0OBSACHUTHL OIM30CTH Temmeparyp kumenus aszora (-195,8°C), xucnopoma (-183° C) u
dropa (-187,9° C)? IloueMy HAMHOTO OTJIMYAETCS OT HUX TeMIlepaTypa kureHus xjopa (-34°C)?

Tema «CTpykTypHasi Kiaccu(puKkannsi KOHIEHCUPOBAHHBIX (a3
PeliTuHroBasi KOHTPOJILHAs padoTa (TecToBasi)

Bapuanr 1
1. CBs3p, mpu 00pa30oBaHUM KOTOPOH aTOMBI OJHOTO DJIEMEHTa OTNAIOT AJIEKTPOHBI B 0OIIIee
MOJIb30BaHUE, HA3bIBACTCS:
A) BOJOpPOHOM;
b) kKoBasleHTHO# TOJIAPHOIA;
B) nonnoi;
') MeTammaecko.

2.Ilpu omucaHUM METAUIMYECKUX CTPYKTYp C TIOMOUIbIO IIAPOBBIX YIMAKOBOK, IIaphl
IPEJCTAaBISIIOT COOOM:

A) aHUOHBI,

b) xatnonsl;

B) neiliTpanbHbie aTOMBI;

I') aHMOHBI ¥ KATHOHBL.

3. UepenoBanue mapoB, kotopoe npuBoauT k ynakoBke ABCABC..., rne C ob6o3HavaeT cioi,
00pa30BaHHBIN IIapaMH, PaCHOJIOKEHUE KOTOPBIX B TOYHOCTH MOBTOpseT Apyrue ciou C, HO He
coBmajaeT co cnosiMu A u B, Ha3bIBaeTcs:

A) TeKcaroHaJlbHOM TJIOTHEHIIIEH yIaKOBKOM;

b) xyOuueckoit 00bEeMHOLIEHTPUPOBAHHOMN CTPYKTYPOH;

B) npuMuTHBHON KyOUYECKOH CTPYKTYPOH;

I') kyOnueckoi TIoTHeHIEH YIIaKOBKOM.

Bapuant 2
1. [Ipu onmcaHuu MOHHBIX COCTUHEHHM C MOMOIIbIO MIAPOBBIX YIMAKOBOK, LIAPHI MPEICTABISIOT
co0oii:
A) aHUOHBI,
b) xaTuonsr;
B) HeliTpanbHBIE aTOMBI;
I') annoHBI M KaTHOHBL.

2. BooOpaxaeMblil apasienenunesi, 13 KOTOpOro MOXKET OBITh IOCTPOCH BECh KPUCTAIUT ITyTEM
olepaLuy NapajuleIbHOIo epeHoca, Ha3bIBAETC:

A) IpOCTPaHCTBEHHOMN PEILIETKOMN KpHUCTalIa;

b) snemenTapHo# siueiikoi KprcTaia;

B) nBymepHOIi cTpyKTYypO# KpUCTaILIa;

') npUMUTHBHOMN AJIEMEHTAPHOM TYCHKOM.

3. B IUIOTHOYNAaKOBaHHBIX CTPYKTypax OJMHAKOBBIX IIAPOB KaXIbIH IIap HMEET OKpPYKeH
COCETHMMHU IlIapaMH B KOJHYECTBE:

A) 6;

b) 12;



B) 24;
I) 8.

Tema «CTpoenue ;kuakocteii 1 aMoOp(HBIX BeleCTB)
CoOecenoBanue

1. Tunsl B3aMMOACHCTBHI JIEMEHTAPHBIX YaCTHII.

2. CtpoeHue aMOp(HBIX BEIIECTB.

3. CtpyktypHBIE POPMYITBI U Tpadbl MOJICKYJ.

4. MexMonexyJIapHble B3aUMOJEHCTBHYSL.

5. CTpyKTypa U CBOWCTBA KUJIKOWU BOJIBI.

6. CTpoeHue XUIKOCTeH: 001as XapakTepUCTHKA KUAKOTO COCTaBa BELIECTBA.

7. BonoponHas cBsizb. Ee mpupoja m BIMsAHHME HA CTPYKTypy M CBOWMCTBA BEHIECTB B JKHJIKOM
COCTOSTHHUH.

8. Teopus cTpOEHUS KUIAKOCTEM.

9. Xuaxue xkpucramibl. CTpyKTypa U CBOWCTBA CMEKTUYECKUX KHUAKUX KPUCTAIIIOB.
10. XXuakoe u amopdHOE COCTOSIHHUSI.

Tema «Ctpoenue Me30(phas»
PeiiTuHroBasi KOHTpPOJIbLHasA padoTa

Bapwuanr 1
1.Mennast rupa Maccoil 1 kr, packanenHas no temneparypsl 500 °C, moMeniaercs Ha JIbJUHY,
nmeroiyro temmnepatypy 0 °C Kakyro Maccy apJa pacriaBUuT rups?
2. Yepes kakoil MPOMEXYTOK BPEMEHHU IOJI JlydaMu BeceHHero CojHIa pacIylaBUTCSl KYCOK JIbJia
mIomaap0 2 M2 u tommuHOM 1 oM, umerommii Temmeparypy 0 °C? DHeprus COIHEYHOIO
U3JTy4eHUs, MaJarollero Ha eIMHUILY TUIOIIAAN 32 €AMHUILY BpeMeHH, paBHa 350 B1/M2.

Bapuanr 2

1. Kakoe konum4ecTBO TEMJOThI TpeOyeTcs JUIsl MpeBpaleHus 1 Kr jbjaa, HaXoA[Ierocs mnpu
temneparype tl = -10 °C u npu HOpMaIbHOM aTMOC(EpPHOM JABICHUH, B Map MPH TEMIeparype
t2 =110°C?

2. JIBe ONMHAKOBBIE JIBAUHKU JIETSAT HABCTpEdy ApPYr JPYry C PaBHOM CKOpPOCTBIO M IIpHU
a0COJIIOTHO HEYIIPYroM yiape 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 «CTpoeHne KPUCTAILIOB
PeliTuHroBasi KOHTPOJILHAs padoTa (TecToBast)

Bapuanr 1
1. CnocoOHOCTh METAJIOB 00Pa30BbIBATh PA3IMUHbIE KPUCTALIMUECKUE (POPMBI IIPU PA3ITUUHBIX
yCIIOBUSIX (JaBJICHUHU, TEMIIEpATYpE) Ha3bIBACTCH:
A) nonumopdpuzmMom;
b) nonutunuei;
B) unTepMeTaAIIIMYHOCTBIO;
I') nonudasuocTsio.

2. ITo kakuM CBOMCTBaM MOYKHO OOBIYHO PACIIO3HATH HOHHOE COCTMHCHHE:



A) XpynKOCTB;

b) Hu3Kkue Temnepatypsl MIaBIeHHUS;

B) ymepeHHO BBICOKHE TEMIIEpATyphl TUIABIEHUS;
') pacTBOPUMOCTH B HOJISIPHBIX PACTBOPUTEISAX.

3. CKOIBKO OCEH BBICIIErO MOPSIAKA UMEIOT KPUCTAIIIIbI HU3IIEH KaTErOpuu:
A) onny;

b) nse;

B) tpu u 6onee;

') He umeroT.

Bapuant 2
1. 3akoH, B KOTOPOM TOBOPHUTCS O TOM, YTO BO BCEX KPHUCTAJLIaX OJHOTO M TOTO K€ BEILIECTBA
YTJIbI M@Ky COOTBETCTBEHHBIMU T'PaHsIMH PaBHbI, HOCUT HAa3BaHHE:
A) 3aKOH IIEJIbIX YHCEeNT;
b) 3akoH 0 MHOrOrpaHHHKaX;
B) 3akoH nocTosiHCTBa IBYTpaHHBIX YTJIOB;
') 3aKOH 0 BEKTOPHAILHOCTH CBOMCTB KPUCTAJLIOB.

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

A) MIOCKOCTHIO CHMMETPUH;

b) ocbto cummerpuu;

B) nentpom cumMMeTpuu;

') yrnmom 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 KOHACHCUPOBAHHBIX (a3»
PeliTuHroBasi KOHTpPOJILHasI padoTa (TecToOBasH)

Bapuanr 1
1. JI71s1 )KUAKOCTEH MOBEPXHOCTHOE HATSDKEHHE YHCIICHHO PaBHO:
A) ynenbHOM cBOOOIHOM MOBEPXHOCTHOM YHEPIHH;
b) cuie MeXMONEKyYIISIPHBIX B3aMMO/ICHCTBHIA;
B) n306apH0-H30TEpMHUECKOMY MTOTCHIIHATY;
I') sneprum ['u66ca.

2. DHeprus KOre3uu orpeJessercs:

A) Kak TeruioTa napooopa3oBaHus;

b) kak pa0ota, KOTOpyr0 HEOOXOIMMO COBEpIIUTh AJS Pa3pblBa MOJIEKYJSPHBIX CBA3EH B
KOHJICHCUPOBAaHHOM (haze;

B) xak pabora pa3pyiieHus oopasla TBEpAOro MaTepuana;

I') kak sHEpruto cydnumanuy;

Bapuant 2
1. Benmmunna paboThI aire3un paBHa:



A) ynenbHOI cBOOOAHOM MOBEPXHOCTHOM SHEPIUH;

b) cuie Ba3Kkoro TpeHus;

B) pabote m3orepMHyecKOro oOpaTUMOIo pas3ieieHHs ABYX pPa3HbIX KOHJICHCHPOBAaHHBIX (a3
BJI0JIb MEK(a3HOHM TPAaHUIIBI €AMHUYHOM TIIOIAH;

I') iuddy3znonnomy noteHuumany.

2. CBolicTBa BBICOKOAMCIIEPCHBIX U YJIBTPAAUCIIEPCHBIX CUCTEM 3aBUCAT:
A) TOJBKO OT XUMHUYECKOTO COCTaBa;

B) Tonbko 0T pa3Mepa yacTull TMCIepCHOM (asbl;

B) ot pa3aMepoB yacTuil 1 XUMUYECKOTO COCTaBa;

I') ToIbKO OT MarHUTHBIX U 3JIEKTPUUECKUX CBOMCTB.

Ilepeyenb BONIPOCOB U 3aJaHHUH,
BbIHOCUMBIX Ha IJK3aMEH

1. Kakoil THn paaAMoakTUBHOTO paciaia KMEI MECTO B CIEAYIOIINX Mepexoaax siaep:

a)de N 111Ag r)zzan—>218PO
6)18505 _)18511. 21)62Cu—>62Ni
B)2]6At —>212Bi G)SOBTHSOSG
2. Kakue 31eMeHTBI MOJIBEprajuch €CTECTBEHHOMY PaIMOAKTUBHOMY paclamy:
B 33
a)...... — %Kr r)...... — Li
o} B+
0)...... —2"Py, m)...... — 1C
B 33
B)...... — 'MCd e)...... — YK

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

6) *°Th -- 6a. - 4p"—

B) U —T70—7p —

3anuIInTe YpaBHEHUS COOTBETCTBYIOIIUX PEAKIUN.

4. Snpa Kakux 3JIEMEHTOB IOJIy4at0TCs, 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+. Ceeee

6) 5627Fe +... —>11H + 56251\/[1'[

B) ...+21H—>137N + ]01’1

r) ZPut...—**%Cm+3'on

I[)...+ 101’1 —>42He + 5223V

6. Jlonuiure cienyromme SaAepHble 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 + [ 1H—y+...



r) "Zn(p, ...)’Ga
)I) 3717C1‘i‘... e 35168+42He
8. CKOJIbKO 0-4aCTHII TEPSIET PO PAIOHA, ECIIU B PE3yJIbTaTe 00pa3yeTcst U30ToM CBHUHIA * 5, Pb?
1. Kakue snmeMeHTHI 00pasyroTes pu o- pacnaze saep s B; 214Si #44Po?
2. CornacHo npaBWIly CMELICHHUs, OTIPEICIUTE, U30TOMbI KaKUX 3JIEMEHTOB 00pa3zyroTcs MpU
B -pacmazme ''sC; *"*s3Bi; *'%,Pb u mpu B+- pacnane /N;!C; ¢ Cu.
11. Kak MmeHseTcsi 4uciio NMPOTOHOB M HEHUTPOHOB B AJpaxX HMCXOJHBIX AJIEMEHTOB 3a CUET
PaAMOaKTUBHOTO pacmaja:

3 A p+ p+ B
a) 56251\/[1’l—> 6)23090Th — B)lng — F)ISQF — 21)8637Rb—)
12. Kako#i BUJI paJIMOaKTUBHOTO paciajia MPUBOAUT 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 pacmaza % Tl u *'*s,Po 06pasyrOT OMH U TOT XKe
M30TOII CBUHIA *'s; Pb.
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 mamydenus. Otser 4, 84*10%c”, 621
HM.
16. Bpiuucinure sHeprui0 (QoToHa B IMyUYKE XKEJITOTO CBETa, Mg KoToporo A=589 HM. OTBeT
3,37*10™" ik
17. BEIMHCINTE SHEPTHIO MU3IyYEHHS, JUIMHA BOJHBI KOTOporo paBHa 1 am. Otser 1,986* 10"/l
18. Kaxoit sneprun (AE) coOoTBEeTCTByeT JIMHHS B CIIEKTpe HEOHa, ecnu ee A=185 Hm? OtBer
1,07*10™" Ik
19. Onpenenure >HEPrui0 KBAHTA M3JIy4EHHUS aroMa pTyTu (3B) mpu AmuHE BOJIHBI M3ITyUEHHS
253,71 185,0 am. OtBet 4,89 u 6,69 »B.
20. Yemy paBHa 1eOpOMIEBCKas JUIMHA BOJHBI DJIEKTPOHA, JBUKYILETOCS CO CKOPOCTHIO: a)6*10°
M/c; 6) 2187 km/c? OtBert a) 0,121 um; 6) 0,335 HM™.
21. Yemy paBHa Macca ¢oToHa KpacHOTO cBeTa (A=648 um)? CpaBHHTE €€ C MacCOW IIEKTpOHA
(9,11*10%* r). OTBeT:3,408*107 k.
22. Yemy paBeH uMmiyibc GoToHa s ceeta ¢ A=485 um? Otsert: 13,66* 107 kr*m*c™.
23. Dueprus ¢otoHa paBHa 5*10-19 J[x. Haliaure nmuHy BOJIHBI 3TOr0 M3iydeHus. Yemy paBHbI
JUTMHA BOJIHBI, Macca W UMIyJbC s (GoToHa ¢ sHeprueit 6,7 3B? Otser: 397,5 uMm;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. Ompenenure
COOTBETCTBYIOLYIO JUIMHY BOJIHBI J€¢ bpoinsa. UemMy paBHa uiMHa BOJIHBI HEWTpOHA C
KUHeTHYeCKoM sHeprueit 10° 5B? Otser: 0,18; 2,864*10°5 Hm.
25. I'paHuIbl BUAMMOTO CHEKTpa COOTBETCTBYIOT JuiMHaM BoJIH 760 u 400 HM. Macca kakoro u3
COOTBETCTBYIOIMX 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 1yMHy BOJHBI Jie bpoilnis Ui MoieKyJibl a30Ta, ABMXKYIIEHCsS cO CKOPOCThIO 1 KM/C.
MoO3KHO JT1 OGHAPYKUThH BOTHOBEIE 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 kpucraunueckoi pemerkn. CUMMETPHS TNIOCKUX CETOK.
31. Ctpoenne aMOp(HBIX BEIIECTB.
32. CtpykrypHbIe (OopMyJIbl U rpadbl MOJIEKYJI.
33. MexMoNeKyIsipHbIE B3aUMOJEHCTBUSI.
34. ®epMUOHBI 1 OO30HEI.
35. CTpyKkTypa 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 TOJSA. DHEPrus U UMIYJIbC QoToHa. Tumsl
2JIEKTPOMAarHUTHBIX MOJEH.

40. Helitpon. Xapakrepuctuka. [loHsiTHEe 0 TPOTOH-HEUTPOHHOU CUCTEME.

41. IIporon. KBaHTOBOE YHCII0 «OApPUOHHBIN 3apsiiy.

42. Bonopoanas cBs3b. Ee npupona M BIMsSHME Ha CTPYKTYpY M CBOMCTBA BEIIECTB B KHUIKOM
COCTOSTHHUM.

43. Kpucramnnueckas pemerka U KpUCTALINYECKast CTPYKTypa.

44. ITosutpon. [lonsaTHE «aHTHMYACTHIA». AHTUIIPOTOH, AHTUHEHTPOH.

45. IlonsaTre o pe3oHaHCHBIX YacTULax. [Ipupoaa pe3oHaHcoB.

46. Teopust CTpOEHUS KUIKOCTEM.

47. Kunkue kpuctaiel. CTpyKTypa U CBOMCTBA CMEKTHYECKHUX KUJKUX KPHUCTAJUIOB.

48. ATOMHBIE, NOHHBIE U JIp. TUIIBI KPUCTAJIIIOB.

49. baproHbl, ME€30HBI, J1eNTOHBI. O011ast XapaKTepUCTHUKA KaXKI0TO THIIA.

50. KBaHTOBBIE UKCIIa 2JIEMEHTAPHBIX YACTHI]

51. He#itpuro. O061ias XxapakTeprucTrKa.

52. Arom. Hauana KBaHTOBOI MEXaHUKHU.

53. AtoM Boopoaa. MHOTO3JIEKTPOHHBIE aTOMBI.

54. Tlepunouueckuil 3aKOH U IEPUOANYECKAS] CHCTEMA XUMUYECKUX JIEMEHTOB.

55. DnexTpoHHBIE KOHPUTYpAITUH aTOMOB U MEPUOIUYECKasi CUCTEMA DJIEMEHTOB.

56. Ilorennman nonuzanuu. CpoJaCTBO K IEKTPOHY. ATOMHBIE paguychl. MarHuTHbIE CBOMCTBA
aTOMOB.

57. AtomHoe sapo. PannoakTuBHOCTS. fl1epHbIE pEAKLINH.

58. CTpyKTypbl IPOCTBIX TBEPABIX TEIN.

59. CTpyKTypBl METAJLIOB.

60. Monnsle coenrHeHUs. Pa3muyHble TUIIBI CTPYKTYP MOHHBIX COCIMHEHUN.

61. CruaBbl. OCOOEHHOCTH CTPOCHHUSI.

62. XKXuakoe n amophHOE COCTOSHUS.

Tabauua 9 — IlpuMepsl OLIEHOYHBIX CPEACTB € KIKYaMH PABUJIbHBIX OTBETOB

NS Bpems
dopmynmpoBka MNpaBUAbHBbIN BbIMNOJIHEHU
n/ Tun 3agaHus
q 3ajaHuA oTBeT a
(B MMHYTaXx)

I[IK-1 «CnocobeH mnpoBoauTh COOp, aHAMW3 W 00pabOTKYy HWHQPOPMAIUH, HEOOXOIUMOU IS
pelieHus 3a/a4 XUMHUYECKOH HalpaBJICHHOCTH, TMOCTABJICHHBIX CIEIHATUCTOM 0O0Jiee BBICOKOM
KBaJIH(PHKAIIAN

1. 3agaHue YT0 TaKoe 1 1
3aKpbITOro TMMNa | XMMU4Yeckoe
CTpO€eHUe?
1. Mopsagok
(nocnepoBaTtensHOC

Tb U KPaTHOCTb)
CB5131 aTOMOB B
MOJIEKYE.

2. PacnonoxeHue
aTOMOB B
NPOCTPaHCTBE.

3. KoHdurypaums




Tun 3agaHns

dopMynnMpoBKa
3a4aHus

MpaBWAbHBIN
oTBeT

Bpems
BbINOJIHEHU
a
(B MMHYTaXx)

MOJIEKYJibl.

CTPYKTYypHbIe
M3oMepbl - 3TO:

1. BewecrtBa,
umerme
OJMHaKOBbIN
COCTaB, HO pasHoe
XMMmnyeckoe
CTpoeHMe.

2. CoegnHeHuns c
OAVHAKOBbIM
COCTaBOM, HO
pasHbIM
reoMeTpu4yecKuMm
CTPOEHMEM.

3. CoegnHeHuA
OJJHOTO M TOrO e
Knacca (ankaHbl,
a/IKeHbI, CNUPTLI U
T.N.).

BoobparkaeMblii
napannenenunep,
M3 KOTOPOro MOXEeT
ObITb NOCTPOEH
BECb Kpuctann
nytem  onepaumu
napanfesibHoro
nepeHoca,
Ha3blBaeTCs:

A)
NPOCTPaHCTBEHHOM
peleTKkomn
KpucTanna;

B) anemeHTapHoOM
AYENKOM KpUCTanna;
B) N BYMEepHOI
CTPYKTYpOM
KpucTanna;

M NPUMUTUBHOM
3/1leMeHTapHOM
AYENKOMN.

CKoJIbKO ocen
BbICLLErO  MopsaKa




Bpems

BOJOPO/JHON CBSA3U
M eé BUIHMUE Ha

CTPYKTYypYy n
CBOMCTBA BELLECTB B
XNOKOM

COCTOSIHUWN.

BO3HMKHOBEHUMN "
CYLLLECTBOBAHUM XXM3HM Ha HaLlewn
nnaHete. Bo MHOrom 3To CBSi3aHO
CO CBOWCTBAMMU, KOTOPbIX HET y ee
OIMKANLLIMX COCellEN U aHAIOroB
(H.S, H,Se u T.4.). Mpexae Bcero
HY)XHO  pasobpaTbcsi, Mo4YeMy
BOJA MOXET HaxoAuTbCs B
XUIKOM W Jaxe B TBEpAOM
coctosHun (nep) B YyCNOBUSAX, B
KOTOPbIX TMOXOXME COoeAUHEHUS
BoJgopoda C bonee TAXKENbIMU
anemMeHTamMu (cepoi, ceneHom wu
T.4.) ra3006pasHbl.

[lBe nopeneHHble 3NEKTPOHHbIE
napbl y4acTBYIOT B 06pa3oBaHWUK
OBYX TMOJIAPHbIX  KOBAa/NIEHTHbIX
cBA3en, a ocTaBLLMecs
[iBe Hero/eieHHbIe napbl
3/1EKTPOHOB TOXE urpatot
Ba)KHYIO POJib B CBOMCTBaX BOJbI.
Bce 3amectutenm |y  atoma
Kncaopozaa, BKJIlOYas
HenoAeieHHble Mapbl, CTPEMATCS
PacroNOXUTbCA  KaK  MOXHO
Janblue apyr ot Apyra. 370

N dopMynnMpoBKa MpaBWAbHBIN BbINO/IHEHU
n/ Tun 3apaHus
3ajaHus oTeeT o
n (B MMHYTaXx)
MMEIOT  KpUCTaJibl
HU3LWEN KaTeropuu:
A) opHy;
b) nBe;
B) Tpu 1 6onee;
I He umelorT.
5. 3agaHue [na BewecrtBa, M3omMepoM paHHOro coeuHeHus
OTKpPbITOro TMNa | UMerwero ABNAeTCA H-b6yTaH
ctpoeHne CH; - CH | CH; - CH; - CH, - CH3
(CH,3) - FoMosioramu JaHHOro
CHs cocTaBbTe coeIMHEHUS ABAAIOTCA: MponaH
$dopmMynbl ogHOro CHs - CH; - CH3;
n3omepa u apyx M NeHTaH
romonoros. [lante CH3-CH,-CH,-CH2-CHs
BCEM BelLECTBaM
Ha3BaHUA Mo
cucTeMaTU4eCKom
HOMeHKNaType.
6. Onuwmnte npupogy | Boga urpaetr orpoMHyo posib B 10




Tun 3agaHns

dopMynnMpoBKa
3a4aHus

MpaBWAbHBIN
oTBeT

Bpems
BbINOJIHEHU
a
(B MMHYTaXx)

NpMBOAUT K TOMY, YTO MOJEKYAa
npuobpetaeT dopmy
WCKaXKeHHOro TeTpasgpa o
aTOMOM KUCNopoga B UeHTpe. B
yeTblpex BEpLIMHAX aTOro
"TeTpasgpa"  Haxopatca  Agga
aTtoMa BO4OpPOAA n npe
HernoAeNeHHble napsl
3/1eKTpoHOB. HO ecinm cMoTpeTb
TO/IbKO MO UEHTpPaM aToMOB, TO
noslyyaeTcsl, YTO MOJIeKyJia BOAbl
nmeet yrnoBsoe CTpO€eHMe,
npuyem yron H-O-H cocraBnser
npumepHo 105 rpagycos....

KakoBa anmHa
BOJIHbI,
COOTBETCTBYIOLLAA
yacTuue ¢ Maccom
0,1, aBMXKyLlEnca
€O cKopocThho 10
Mm/c.

OnvHa BOJIHbI BbIYUCASETCS MO
dopmyne +=h/mv, raemunv —
Macca W  CKOPOCTb  YacTuLpl.
h & 6.63-10* Ik *c —
noctosHHas lnaHka. lNMoacraenas
3HaYeHns B GopMyaly, NoayHaem
6,63*10°% m.

10

Yto B
Ha3bIBalOT
MEXMOEKYNSPHbI
MU
B3aMMOAENCTBUAMM
? Darite
pa3BEPHYTbIN OTBET,
npueegute
npuMmepsl.

XMMUn

MeXxMoneKkynspHoe
B3aMMoeNncTBmne -
B3aMMoencTBme Mexay
3NIEKTPUYECKN HenTpanbHbIMMK
MonekynamMu uam atomamm. OHO
onpepenset CyLlecTBOBaHME
XUAKOCTEM U MOJIEKYIAPHbIX
KPUCTaNN0B, OT/IMYME peanbHbIX
rasoB oT nAeanbHbIX 7
NnposiBASIETC B Pa3sHOOOpPa3HbIX
dU3nYECKMX ABJIEHUSIX.
MeXXMonekynspHoe
B3aMMOJENCTBME  3aBUCUT  OT
PacCTOSAHUSA I MeX Y

MOJIEKYZIaMMU U, KaK MpaBwuJIo,
onucblBaeTcs noTeHuUMaNbHOM
3Heprmemn

B3aumogeictema U(r) (noteHumnan
oM M. B.), TaK KaK WMEHHO
cpeaHss noTeHuuanbHas sHeprus
B3aMMOAeNCTBUS onpepensiet
COCTOSIHUE M MHOTMEe CBOWCTBA
BelllecTBa....

10

3agaHue

dNeMeHT

A




NS Bpems
dopMynnpoBKa MpaBUbHbIN BbINOJIHEHU
n/ Tun 3agaHus
3agaHus oTBeT A
n (B MMHYTaXx)
KOMBUHUPOBAHHO | CUMMETPUM, [laHHbIM 3/1EMEHTOM CUMMETPUN
rotmna KOTOpbIN AENUT | MOXKET ObITb NLLb  MJIOCKOCTb
durypy  Ha  [ABE | cuMMeTpUK, T.K. OCb CUMMETPUM
HacTn, Kaxfasa Wu3 | 3710 Hekas npamMas  JINHuA,
KOTOPbIX  ABNACTCA | koTOpas MNPOXOoAMT Yepes Tesio
3€pKajibHbIM KpUCTasia, a LUEHTP CUMMETPUM
”3°6pf‘”‘e“"'e"" 3TO TOuYKa BHYTPU KpucTanna. B
APYTOW, HasbIBACTCA: | yayectBe  npuMepa  MOXXHO
A) MZIOCKOCTBIO | hacemotpetb Ky6. Mpu geicTeum
CUMMETPUN; NAOCKOCTH CMMMETPUNn Ky6
B) ocblo cumMeTpuu;
B) LeHTPOM pa3fenuTcs Ha [Be 3epKaJibHble
CUMMETPUU; Hactm.
r yrioMm
CUMMETPUMN.
Ceon oTBeT
obocHymTE. Ha
PUCYHKE  MOKaXute
[lecTBMEe 3/IeMeHTa
CUMMETPUMN.
10. CpeaHue Macchbl A 8
aToMOB Kucsopoaa | Hangem cpegHioo Maccy aToMOB
n 6pomMa | Kucnopoga. s 3Toro CocTaBUM
COOTBETCTBEHHO nponopumio:  6.02*10*  atomMoB
paBHbI: a) 5,32*10% | kucnopoaa umetot Maccy 32 r., a
rm1,329*10% r; 6) | 1 atom - XT.
1.33*10* r  wu | Pasgenms 32 Ha 6.02*10%° MbI
10.87*10% r; B) | noayumm 5,32*10%r.
2,77*10"® r  wn | Npogenas aHanormyHble
5,62*10*r. BblYUCAEHUS Mbl Hangem
OTBeT O0OOCHYMTe, | CpeAHIOK Maccy Ana  artoma
npounsseas 6poma. PaBHa oHa  OGypet
pacyeTbl. 1,329*10% .
7.4. MeTtoanueckue MaTepuasbl, ONpeAesilONIMe MPOUEAYPbl OlEHUBAHUS

pe3yabTaToB 00y4eHHs MO AUCHUILTHHE (MOAYJII0)

Taoauna 10 — TexHosiornyeckasi KapTa peMTHHIOBBIX 0AJJI0B MO JUCHUIIMHE (MOTYJII0)

Ne KonTpoaupyembie MakcumajbHoe Cpox
n/n MeponpusTUs KOJIN4eCTBO NpeI0CTaBIeHHSA
0aJ1110B
OcHoBHOI1 0J10K
1 |PeliTuaroBas kKoHTpoJbHas pabota Nel 5 110 PaCIHCAHUIO
2 | PeilitunroBasi KOHTpoJibHas paboTa Ne2 5 110 PACTIMCAHUIO




3 |PeliTmHroBas KOHTpoJbHAs paboTa Ne3 5 110 PACIIUCAHUIO
4 | PeliTuHrOBas KOHTpOJbHas padora Ned 5 110 PACIIUCAHUIO
5 |PeliTuaroBas KoHTpoJbHas pabota Ne5 5 110 PaCIHACAHUIO
6 |PelituHroBas KoHTponbHasi pabota Ne6 5 110 pPaclUCaHUI0
7 |OtBet mo Teme «CTpOCHHE KUIKOCTEH 1 2,5 10 PaCIUCAHUIO
aMOp(HBIX BEIIECTBY»
8 |Peiftunrosasi KOHTpoJbHas pabota Ne7 5 10 PACTIIMCAHUIO
9 |PelitmHroBasi KoHTpoJibHas paboTa Ne§ 5 110 PACIIUCAHUIO
PeiituHroBast KOHTpoJIbHAsE paboTa No9 5 110 PACIIUCAHUIO
11 |Pedepar no Teme «DnekTpudeckue u 2,5 10 PaCIHACAHUIO
MarHMTHbIE CBOWCTBA MOJIEKYJD»

JlomoHUTEIBLHBINH 010K

9. | Dx3amen 50 110 PACTIMCAHUIO

Bcero 100

Taoauna 11 — Cucrema mrpadoB (11 0THOT0 3aHATHS)

lMokasaTesib bann
OnosaaHue Ha 3aHsIMue -1
HapyleHue yqebHoU aucLuniuHbI -2
HeromoBHOCMb K 3aHIMUIO -5
MNponyck 3aHamus 6e3 yBa>kumeibHoU MpUYUHbl -2

Tabdauna 12 — llIkana mepeBoaa pPedTHHrOBBIX 0AJJIOB B MTOIOBYIO OIIEHKY 32 CeMeCTp
N0 AUCHUILTHHE (MOAYJII0)

Cymma 6ajioB OrneHka 1o 4-0aJIIbHOM IIKaJIe
90-100 5 (OTAMYHO)
85-89
75-84 4 (xopor1o)
70-74
6569 3(
60_64 YAOBIIETBOPUTEIIHHO)
Hwxe 60 2 (HeyJIOBJICTBOPUTEIHHO)

HpI/I peain3danuu AUCHUIIIINHBI (MO,I[y.]'IH) B 3aBUCUMOCTHU OT YPOBHA IMOATOTOBJICHHOCTH
06yqa10nmxc;1 MOTYT OBITh HCIIOJIL30BAHLI UHBIC q)OpMLI, MCTObl KOHTPOJA U OLCHOYHBLIC
CpeacTBa, UCXOIA U3 KOHKpCTHOﬁ CUTyalllu.

8. VUEBHO-METOJUYECKOE U UH®POPMALIMOHHOE OBECHEYEHUE
JUCHUIINHBI

8.1. OcHoBHas JuTEpaTypa
1. OcHoOBHI 001IeH XUMUU [DeKTpOoHHBIN pecypc] : Yuebnoe mocodue / M. A. Tlpecc. - 5-e u3n.,
CTEPEOTHIL. - Cankr-IlerepOypr : XUMU3JAT, 2024. Pexum JOCTYyTIA:
https://www.studentlibrary.ru/book/ISBN0785938084612.html (3BC «KoHcynbTaHT cTyeHTa»)
2. Xumus [DnexTpoHHBIA pecypc] : YueOuuk mist By3oB / A. b. Hukonbsckwmii, A. B. CyBopos. -
u3n.  3-e, crepeor. - Cankr-lIletepoypr : XWUMMU3JIAT, 2024. Pexum poctyma:
https://www.studentlibrary.ru/book/ISBN9785938084551.html (3BC «KoHcynbTaHT cTyIeHTa)

8.2. JlonoynHUTENBHAS TUTEPATYPA
1. omy6eBa A.M. Ctpoenue BemiecTBa. 3aqaun AJs 3alIUTH MOAYINS | 10 Kypcy XUMHUH: METOI.
Vkazanusa. M.: MzparensctBo MITY  wum. H. D. baymana, 2013. URL:



https://www.studentlibrary.ru/book/ISBN0785938084612.html
https://www.studentlibrary.ru/book/ISBN9785938084551.html

http://www.studentlibrary.ru/book/ISBN9785703837023.html (BBC «KoHcynbTant
CTYJICHTa»)
2. CyBopoB A.B., Hukonbckuii JI. b. O6mas xumus. CI16.: XUMU3JIAT, 2017. Pexxum nocryma:
http://www.studentlibrary.ru/book/ISBN9785938083035.html (OBC «KoHcynbTanT
CTYJICHTa»)

8.3. UnTepHeT-pecypchbl, HEOOX0AMMBbIE 1JI51 OCBOEHUS JUCHMILUIUHBI (MO1YJIA)
1. OnexkTpoHHas OuOIMOTEKa «ACTPaXaHCKUH TOCYAApCTBEHHBIH YHHUBEPCUTET»
coOctBeHHOW TreHepauuu Ha ratpopme DBC «OnexTponHblii Unrtanbheii 3a1 — bubanoTex».

https://biblio.asu.edu.ru Yuemnasa 3anuce obpazosamenvrnoco nopmana AI'Y
2. OnexkrponHo-6nbOnoTeynass  cucrema  (OBC) OO0  «Ilomutexpecype»

«Koncynprant crynenra». MuoronpoduiabHbii  o0pa3oBaTenbHBIE  pecypc  «KoHcynbTaHT
CTYACHTa» SIBJSIETCS JEKTPOHHOM OMOIMOTEYHON CHCTEMOM, NMPEeNOCTaBIAIOIIEH J0CTyN 4epe3
cerb MHTepHET K y4yeOHOW JHUTEpaTrype W JOMOJIHUTEIBHBIM MaTepuajiaM, MPHOOPETCHHBIM Ha
OCHOBAHMU IPSMBIX JJOTOBOPOB C IpaBoobiaaaresnssMu. Kartamor B HacTosiiiee BpeMsl COIEPKUT
okoio 15000 naumenoBanuii www.studentlibrary.ru. Pecucmpayus ¢ komnvtomepos AI'Y

3. OnektpoHHass OuOnmoreyHass cucrema  wum3gatenbctBa FOPAUT, pasmen
«JlerennapHple KHUTH». WwWw.biblio-online.ru
4, DnexTpoHHO-0ubmnoreyHas cucreMa BOOK.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJIMHBI

MartepuanbHO-TeXHUYECKOE obecredeHre y4eOHOM TUCIHIUIMHBI BKJIIOYaeT B cedd
ayJUTOPUIO TIO TIPOBEJCHUIO JICKIMOHHBIX W JIADOPAaTOPHBIX 3aHATHHA. [lpoBeneHwe 3aHATHIA
CONPSKEHO C MPUMEHEHUEM KOMIIBIOTEPOB /ISl MOKa3a MpPE3eHTAlUi, BBIIOJHEHUS MOWCKOBOU
paboThI, BBIYHCICHUH W pabore B MHDOPMAIMOHHBIX cUcTeMax. [IpoBercHHMe 1abOPATOPHBIX
3aHATUNA TOApPa3yMEBaeT HAIUYUE HEOOXOIMMBIX XHMHUYECKUX PEaKTHBOB M 00OPYIOBaHMS,
MaKeTOB KPUCTAJUINYECKUX PEIIETOK, IIapOCTEPKHEBBIX MOJIETICH aTOMOB.

Pabouast mporpamMma JUCIUTUIMHEI TTPH HEOOXOAMMOCTH MOXKET OBITh aalTUPOBaHA JUIS
oOyueHus (B TOM YHCJIE C MPUMEHEHUEM JIUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJOTHI) JIUIL C
OTPaHWYEHHBIMA BO3MOXXHOCTSIMH 37I0POBbsS, HMHBAIUAOB. Jlyis 3TOro Tpelyercs 3asiBICHUE
00yYaroImuxcs, SBJSIONUXCS JUIIAMA C  OTPAaHUYCHHBIMH  BO3MOXKHOCTSMHU  3JI0POBbS,
WHBAIMJIAMH, WM WX 3aKOHHBIX TIPEICTaBUTENICH M PEKOMEHIAIMH ICHXOJIOT0-MEIHKO-
NeIarornyeckor KoMuccuu. JIJisi MHBAIUIOB CojAep)kaHue pabodedl MpOrpaMMbl JUCHUTUINHBI
MOJKET ONPEICNATECS TaK)KE€ B COOTBETCTBUU C WHAWBHIYyAJILHOW MPOrPaMMON peaOMIIUTAIIIU
UHBaNMK/A (TIPU HATUYHH).
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	В соответствии с требованиями ФГОС ВПО по направлению подготовки реализация компетентностного подхода предусматривает использование в учебном процессе активных и интерактивных форм проведения занятий (компьютерных симуляций, деловых и ролевых игр, разбор конкретных ситуаций, психологических и иных тренингов, диспутов, дебатов, портфолио, круглых столов и пр.) в сочетании с внеаудиторной работой с целью формирования и развития требуемых компетенций обучающихся.
	6.1. Образовательные технологии
	6.2. Информационные технологии
	Информационные технологии, используемые при реализации различных видов учебной и внеучебной работы:
	6.3. Программное обеспечение, современные профессиональные базы данных и информационные справочные системы
	6.3.1. Программное обеспечение
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	7.1. Паспорт фонда оценочных средств
	При проведении текущего контроля и промежуточной аттестации по дисциплине «Строение вещества» проверяется сформированность у обучающихся компетенций, указанных в разделе 3 настоящей программы. Этапность формирования данных компетенций в процессе освоения дисциплины определяется последовательным достижением результатов освоения содержательно связанных между собой разделов, тем.
	​ Тема 1. Основы классической теории химического строения

	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?
	Вариант 2
	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
	Вариант 2
	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)
	8.1. Основная литература
	8.2. Дополнительная литература
	8.3. Интернет-ресурсы, необходимые для освоения дисциплины (модуля)
	Рабочая программа дисциплины 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. Для инвалидов содержание рабочей программы дисциплины может определяться также в соответствии с индивидуальной программой реабилитации инвалида (при наличии).


