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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 JUCHUIIVIMHBI B CTPYKTYPE OIIOII
2.1. Yuyeonasm aucuumuinHa «CTpOGHHE BEIIECTBA» OTHOCUTCA K 4YacTH, (HOpMHPYEMOM

VYaCTHHUKAMK 00pa3oBaTeIbHBIX OTHOIIEHHI Oyioka 51.B.09 yqe6H0r0 IUIaHA U OCBaMBaeTCs B 3
CEMeECTpE.

2.2. Jlna wu3ydeHHMsl JAHHOW y4eOHOH NUCHHUILIMHBI HEOOXOAUMBI CjeAyHOLIMe 3HAHUSA,
YMEHUSI U HABBIKH, ¢(opMupyeMble TMPeIlIeCTBYIOIMMU Y4eOHbIMH JUCHUIIMHAMU
(MoayasiMu): y4eOHBIN KypC JIOTUYECKU CBS3aH C TEOPETUYECKUMH OCHOBAMH HEOPTraHWYECKOM,
AQHAJTUTHYECKOW, OpPraHWYeCcKOH, (U3MYECKOW XUMHH, (U3MYECKHMX METOJIOB aHaH3a.
CrnenoBaTenbHO, «BXOJHBIC» 3HAHMS W YMEHHUs OOy4aromlerocst CBsi3aHbl CO 3HaHUEM
TEOPETHYECKUX OCHOB BHIIIICO003HAYEHHBIX YUEOHBIX XUMUUECKHUX TUCIUTIINH.

3HaHUs: PECTABICHUE O XUMUYECKON HAayKe B 1I€JIOM, BKIIIOYAsi XUMUIO KaK Makpo-, TaK U
MUKPOOOBEKTOB, COBPEMEHHBIE MPEACTABICHUS O CTPOSHUU U CTPYKTYpPE BEIIECTB B PA3THUYHBIX
arperaTHbIX COCTOSIHHSIX

YMeHUsI: COBPEMEHHBIEC MPEJCTABICHUS O CTPOSHUHM U CTPYKTYPE BEIIECTB B Pa3IUYHBIX
arperaTHbIX COCTOSIHUSX TO3BOJISIET CTYJAEHTY Ooliee TIIyOOKO pa3o0paThCsi B 3aKOHOMEPHOCTSIX,
CBSI3aHHBIX C U3MEHEHUEM U ITPOTHO3UPOBAHUEM UX CBOMCTB.

HaBbiku: TexHukH 0€30MaCHOCTH MPU BBINOJHEHWH paboOT B XMMHYECKON maboparopuu,
perucTpanu U 00pabOTKU pe3yabTAaTOB JKCIEPUMEHTOB, METOJaMU OTOOpa Marepuaina s
TEOPETHUYECKHX 3aHATUHN U Ta0OPATOPHBIX padoT.

2.3. Tlocaenywiue y4yeOHble AUCHUILIMHBI (MOAYJHM) W (WJIM) NMPAKTHKH, AJSI KOTOPBIX
Heo0X0AUMBbI 3HAHHS, YMEHHMs, HABbIKH, (popMupyeMble NAaHHOW Y4yeOHOW AUCHUIINHOW
(MmonxyJsem):

- OpraHuyveckasi XuMus (CTepeoxXumusi);

- (Qusnueckue M (UIUKO-XMMHUYECKHE METOJbl MCCIIEOBAaHUS B XUMUU (TIpUMEHEHHE
COBPEMEHHBIX METOJIOB aHAJIN3a B XUMUUYECKUX UCCIIEI0BAHUSX );

- COBPEMEHHbIE METO/Ibl XUMHUUecKkoro ananusa (metox PCA).

3. MIIIAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUS MO JUCHUITIJIMHE (MOAYJIIO)

[Ipouiecc ocBOEHMSI AMCLUMILIMHBI HalpaBieH Ha (OPMUPOBAHHME DSJIEMEHTOB CIEAYIOLIUX
komrereHiMii B coorBercTBUM ¢ PI'OC BO u OIIOII BO no naHHOMY HaIlpaBJIEHUIO
MTOATOTOBKHU:
npogpeccuonanvnvix (I1K):



IIK-1 «Cnocoben mpoBoauTh cOOp, aHamu3 M 00pabOTKy HH(pOpMAIMH, HEOOXOIUMOH JUIs
pelieHus 3a7a4 XUMHUYECKOH HANpaBIEHHOCTH, MOCTABJICHHBIX CIEIHUAIUCTOM 0ojiee BBICOKON

KBaJTU (UKD

Tab6uanna 1 - JlekoMno3uuusi pe3yJibTaToB 00y4eHHs

ITK-1 «Criocoben
MIPOBOJIUTH coop,
aHamu3 U 00paboTKy
uHpopmanuu,
HE0OXO0IMMOM JUTSt
peuieHHs 3amad
XAMHYECKON
HaIpPaBJICHHOCTH,
MOCTaBIICHHBIX

CHEHUAIINCTOM 0OoJiee
BBEICOKOI
KBaTH (UKL

Ilnanupyemvle pe3yromamol 00yuenusi N0 QUCYuniune (Mooyio)

3nams (1) Ymemo (2) Braoems (3)

UIIK -1.1.1 HIIK—-1.2.1 UIIK—-1.3.1
[Inanupyer ['oTOBUT 371€MEHTHI Bribupaer

OTJIeNIbHBIE CTaJUHN JIOKYMEHTAI1H, TEXHUYECKUE

HCCIIC0OBAHUS TIPU
HAJIMYUH OOIIETO
wrana HUP

IIPOEKTHI IIAHOB U
MPOrpamMM OTAEIbHBIX

starroB HUP

CpeICTBa U METOJIbI
HCTIBITAaHUH (U3
HaboOpa UMEIOIIIHNXCS)
JUTSL PeIeHUs
MOCTaBIICHHBIX 3a7a4
HUP

4. CTPYKTYPA U COAEP) KAHUE JUCIIUIIJIMHBbI

O0peM TUCIHHIIINHBI

cocTaBiasiaeT 4 3adYeTHBIC CIMHUIILI,

B TOM u4Wcie 72 d4aca,

BBIJICJICHHBIX HAa KOHTAKTHYIO paboTy 0Oydaromuxcs ¢ npemnogaBaresieM (M3 HUX 36 4acoB —
neknuu, 36 4YacoB — J1abopaTopHbIC 3aHATH), U /2 4Yaca — Ha CaMOCTOSTCIBLHYIO padoTy

00y4aroIumxcs.

Tab6anna 2 - CTpykry]

a M coJep:KaHue JUCHUIIMHBI (MOAYJIs)

KonrakTHas DopMBbI TEKYLIETO
o, g CamocTosT.
Paznen, rema 51 2 ¢ pabota pabota KOHTPOJISI YCTIIEBaEMOCTH,
JUCLUTIIUHBI g % 3 (B yacax) (dopMa IpoMeKyTOUHOM
(Momyst) 8 T 3 1 m | P KP CP aTTeCTalluu
(no cemecmpam)
Tema 1. Ocnoswr |3 |12 |4 4 8 PeiiTuHroBas KOHTpOJIbHAS
K1ACCUYecKoll pabora 1
meopuu Xumuuecko2o
cmpoeHus
Tema 2. @usuueckue |3 | 3,4 | 4 4 8 PeiiTuHroBas KOHTpOJIbHAS
OCHOB8bL  YYEHUs O pabora 2
CMPOEHUU MONEKY]l
Tema 3. Cummempus | 3 |56 |4 4 8 PeliTuHTOBas KOHTPOJIBHAS
MONEKYNAPHBIX pabora 3
cucmem
Tema 413 |78 |4 4 8 PeliTuHroBas KOHTpOJIbHAA
Anexmpuueckue u pabora 4
MazHummvle
CB0UCMBA MOJIEKYL
Tema 5013 191 |4 4 8 PeliTuHroBas KOHTpOJIbHAA
MesicmonexynsapHvie 0 pabora 5
83aumMooelcmeaus
Tema 6.3 |11, |4 4 8 PeliTuHroBas KOHTpOJIbHAS
Cmpyxmyphas 12 pabota 6
Kaaccuguxayus




KOHOEHCUPOBAHHBIX
pas
Tema 7. Cmpoenue |3 |13, |4 4 6 Co0OecenoBanue
aHrcuoxkocmeti u 14
aAMop¢hHvIX 6euecma
Tema 8. Cmpoenue |3 |15 |4 4 6 PeliTunroBas KOHTpOJIbHAS
me3zoqhas pabora 7
Tema 9. Cmpoenue |3 |16 |2 2 6 PeliTuHroBasi KOHTpOJIbHAS
KPUCMALL08 pabora 8
Tema 10. |3 |17 |2 2 6 PeliTuHroBasi KOHTpPOJIbHAS
Tlosepxrnocms pabora 9
KOHOEHCUPOBAHHBIX
daz

UTOro 36 36 72 9K3AMEH

VciioBHBIE 0003HAYCHUS

JI — nexuus; I13 — mpaktuyeckue 3aHsTus, cemunap, JIP — nmaboparopusie padotsr; KP —
KypcoBas pabota; CP — camocTosiTenibHas paboTa 1Mo OTEIbHBIM TeMaM

Tabmmpa 3 - Marpuua cooTHeceHHsI TeM Y4e0HOH MCHUIVIMHBI H (OPMHPYeMbIX
KOMIIeTeHI NI
Paznen, rema Koi- Kon xommereHnuu Oo11ee
BO OIlK-1
4acoB

OCHOBBI KJIACCUYECKOW TEOPHH 16 + 1
XMMHUYECKOTI'0 CTPOEHUS
@u3nYecKue OCHOBBI YYEHHS O 16 + 1
CTPOEHUH MOJIEKYJ
Cummerpus MOJIEKYJIIPHBIX 16 + 1
CUCTEM
DOneKTpUYecKkue M MarHUTHbIE 16 + 1
CBOMCTBA MOJIEKYJI
MexMonexynspHbie 16 + 1
B3alMOJEICTBHS
CrpykrypHas kinaccudukauus | 16 + 1
KOH/ICHCUPOBAHHBIX (a3
Crpoenne KUAKOCTEN n| 14 + 1
aMOp(HBIX BEIIECTB

14 + 1
Crpoenue me3zodas

10 + 1
CtpoeHne KpucTaiioB
IToBepxHOCTB 10 + 1
KOHJICHCUPOBAaHHBIX (a3
Htoro 144

Tema 1. OcHOBBI KJ1aCCHY€CKOIl TEOPUH XUMHYECKOI0 CTPOCHMA.

Kpartkoe cogep:xxanue JTUCHUINIMHBI

Copepxanue mnoHATHH "cTpoeHue BeumlecTBa" U '"cTpykTypa BemiectBa'. Paznuunbie
aCIEKThl TEPMHUHA "CTPOEHUE MOJIEKYIN': TOIOJIOTUYECKUH, TEOMETPUUECKHUM, JIEKTPOHHBIN U 1p.
OO0wmii 0630p METOJIOB IKCIEPUMEHTAIBHOTO U TEOPETUYECKOIO U3YUEHUsI CTPOEHHS MOJIEKYJ U




cTtpoeHust BemecTB. OCHOBHbBIE TMOJOXKEHHS KJIACCHUYECKOW TEOpUHM XHMHUYECKOTO CTPOCHHS.
JlokazaTenbcTBa TETpad’IpuuecKor MoJiesu atoMa yriepoja. [lonstiue 006 accUMETpUYHOM aTome
yIJIEpOJa U ONTUYECKON aKTUBHOCTU COECMHEHUM.

Tema 2. ®u3nveckue 0CHOBBI YYEHHUS O CTPOEHUHN MOJIEKY.I.

Coneprkanue MOHATUSA «BenlecTBO». Mosekyna. AtoM. [IpoToH, HeWTpoH, 35ekTpoH. X
Macca 1 3apsajl. OCHOBHBIE XapaKTEPUCTUKH 3JIEMEHTAPHBIX YACTHUIL: MACCa, AIEKTPUUECCKUHN 3aps/,
CIHUH, BpeMs >KU3HU. TpHU TpYNIbl 3JIEMEHTAPHBIX YacTUIl: OapUOHBI, ME30HBI, JIEHTOHBI.
DneKTpoMarHuTHoe  B3aumojeicTBue. KoHCTaHTa  AIEKTPOMArHUTHOTO  B3aMMOJICHCTBHS.
D¢ddexTuBHOE CceUeHHE pacCesHUS — BEPOSITHOCTh CTOJIKHOBEHMS JBYX YACTHUIl. TOYHOCTbH
pacdera. OOMEHHBIM XapakTep AJIEKTPOMATHUTHOTO B3aUMOJNCUCTBUA. VICTOpHUS OTKPBITHS
AJIEMEHTApHBIX YaCTHUI], OTKPBITUS B 00JIacTU ycKopuTelbHON TexHuku. PoroH. I[lonsTHe
ANEKTPOMATrHUTHOTO TOJISL. DHEPTUS U UMITYIBC POTOHA. THIIBI AJEKTPOMArHUTHBIX TOJICH.

Tema 3. CuMmMeTpHsi MOJIEKYJISIPHBIX CHCTEM.

MonexynsgpHple MOJEIM pa3Iu4yHOIO YPOBHS B COBPEMEHHOM TEOpUU XHMHUYECKOTO
crpoenusi. CrtpykrypHble ¢Qopmyna wu rpadsl  Moiekyl. BenwumHBL,  Ompeiensionme
IE€OMETPHUECKYI0 KOH(UIypalMio MOJEKYIbl: MEXBbAJAEpHbIE PACCTOSHHUS, BaJCHTHBIC YIJIbI,
NBYTPAHHBIE WM TOPCHOHHBbIE yribl. BHyTpeHHee Bpamenue. M3omepus. Buael umzomepun.
IIpocTtpancTBeHHass  u3omepus.  XHPaJIbHOCTD U ACCUMETPUYHOCTb.  J[MacTepeomepsl.
Kondopmanuu monexysn. Pa3nnyHble acekTbl TEPMUHA «CTPOCHHE MOJIEKYJD): TONOJOTUYECKUH ,
TEOMETPUUYECKNMN, 3JEKTPOHHBIM. M3omepus ¢ sHepreTMueckod TOYKM 3peHMs. BHyTpeHHee
BpallleHue MoJieKyn. BpamiarenpHas uzomepus. DHepreTuka KOH()OPMALMOHHBIX pPaBHOBECHI.
Onexkrpuueckue cpoiictBa. KoHdopmalmonHas u3omepus Ha MpUMeEpe HMIECTUUICHHBIX IMKIIOB.
Karenanpl. CoOOTHOUIEHME MOHATHH <«M30TONHBIN» U «roMoMop(dHbI». Tomonoruueckas
nzomepus. Porakcanbsl. KoHpopmaluu Monekyi B TBEpZOM COCTOSHUM BELIECTBA.

Tema 4. DnekTpryecKue 1 MArHUTHbIE CBOHCTBA MOJIEKY.I.

IlIocTOsIHHBIE BHEIIHHME DJJIEKTPUYECKOE M MAarHUTHOE IOJs. J[MIIONBHBIA MOMEHT U
MOJIAPU3YEMOCTh MOJIEKYJI, MArHUTHBIA MOMEHT M MAarHUTHas BOCIPUUMYHUBOCTH MOJIEKYIL.
OnTnueckue CHEKTpbl MOJeKyd. BeposTHOcTH mepexonoB M mpaBuia oTOopa Mpu nepexopax
MEXY PAa3JIMYHBIMM KBAaHTOBBIMU COCTOSHUSIMH MOJIEKYJd. CBfA3b CHEKTPOB MOJEKYI C HX
ctpoeHreM. OrnpeneneHre CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYJI M3 CHEKTPOCKOIMMYECKHX
naHHbIX. CnektpanbHble MeToabl: IMP, OIIP, peHTreHoCTpyKTYypHBIH aHalu3, 3JIeKTpoHOorpadus,
HeHUTpoHOrpadgus (MPUHIMUIBI METOJOB, BO3MOXHOCTH HMX MpPUMEHEHHs). Bo3MoxkHOCTH
COYETaHUs PA3JIUYHBIX (PU3MKO-XMMUYECKUX METOM0B MEXJy COOOH C LeNbl0 MOBBIIICHUS
YyBCTBUTEIBHOCTH U PACIIMPEHUS TPAHULL UX IPUMEHEHUS.

Tema 5. Mexxmosieky/isipHble B3aMMO/ICCTBUSA.
MexmonexkyisipHble B3auMOJEHCTBUS. OCHOBHBIE COCTaBIISIFOIIME MEXKMOJIEKYISIPHBIX
B3aUMOJCUCTBUN. BilMsHME MEXMOJIEKYJISPHBIX B3aMMOJEHCTBUM Ha CBOMCTBAa BEIIECTB.

MOHCKy.TIHpHBIC KOMIIJICKCHI (TT-KOMHJ'ICKCBI n ,Z[p) KHaCTCpBI aTOMOB U MOIJICKYIL. BaH-zLep-
BaaJIbCOBBI MOJICKYJIBI. BO)IOpOJIHaSI CBA3b, €€ MPpHUPOJa U BIIMAHUE HA CBOMCTBaA BCIICCTB.

Tema 6. CTpykTypHasi KJaccupuKanus KOHAEHCHPOBAHHBIX (a3,

XapakTepHucTHKa ra3000pa3HOTro, KHUJIKOTO U TBEPJO0ro cocTossHuil. Pa3oBas quarpamma.
I"azo06pa3noe cocrosiHue BeulecTBa. MneanbHblil 1 HenaeanbHbIi ra3pl. OOmIas XxapakTepucTuKa
KHJIKOTO COCTasiHUS BellleCcTBa. MTHOBEHHAs M Kojie0aTeIbHO-yCpeJHEHHAs! CTPYKTypa
KHUJKOCTU. ACCOIIMATHI U KJIacTephl B KHUIKOCTSX.

Tema 7. CTpoeHue xuaKocTeil 1 aMop(HBIX BelleCTB.



CoBpeMeHHbIE ~ METOAbl  ONUCAHUA  CTPYKTYpbl  KuAKOcTedl.  DiykTyauuu U
Koppessinuonnble  GyHkuuu. Croemuduka amopdHoro coctosiHuss. CTpyKTypa MPOCTHIX
xuakocreld. PactBopbl HeanekTpoauToB. CTpyKTypa BOABI M BOAHBIX pacTBOpoB. CTpyKTypa
KUAKUX DIEKTpoiauToB. CTpyKTypa M CBOMCTBa Xuakoro renus. Kugkue kpucramisl. OOmias
XapaKTepUCTHKA KUIKOKPUCTAJUIMYECKOTO COCTOSIHUA BemlecTBa. CMEKTUUYECKUE, HEMAaTHUYECKHE,
XOJIECTEPUYECKUE M JIMOTPONHBIE KUAKKAE KpUCTawibl. CBOMCTBA JKHUIKMX KPHUCTAJIIOB.
KunkokpucTaminyeckoe COCTOSIHUE B OMOIOTHYECKUX CUCTEMAX.

Tema 8. Ctpoenne me3odas.

3aKOH coxpaHEHMs OapUOHHOrO 3apsia. [-Me30H. m-Me30Hbl. HelTpuHo: oTkpbITHE, [3-
pacnaz, xapakTepHasi depra HeWTpuHO. KBAaHTOBOE YMCIO — YETHOCTh. 3aKOH COXpPaHEHUs
YETHOCTH, I'PaHUIlBl €ro npuMeHeHus. OcoOeHHOCTH CTpaHHbIX 4acTull. CTpaHHbIE YacTHUIBL
KBantoBoe yncio - crpanHocTh. IlonsaTue 3apanosoro nenrpa. KBaHToBOE 4MCIIO — runep3apsm.
3akoH coxpaHeHus: ctpaHHOCTH. K — Me30HbI. IlepennBuaTocTh KaOHOB — CIIOCOOHOCTH MEHSATh
cBoto npupony. CrabuibHble U MeTacTaOWIbHbIE YacTUIlbl. Pe3oHaHCHbIEe yacTulpl. [Ipumepsl.
IIpupona pe3oHaHcoB (rpaduk), pasinyHble MNOAXOAbI K ee 0O0bsicHeHut0. (OCHOBHBIE
npeAcTaBieHuss O Me3oxumuu. «Hosele arome». MX mnpuposa, pa3HOBHIHOCTH, CBOWCTBA,
0COOEHHOCTH, 3HaYEHUE.

Tema 9. CTpoeHue KpUCTAJLJIOB.

Kpucrannnueckas pemierka U KpucTajuimueckasi CTpykrypa. Peanbubie Kpuctaiibl. THIIbI
nedeKToB B pealbHbIX KpucTamuiax. Cummerpust kpucramioB. Kpucramnorpaguueckue ToOUYEUHbIE
IPYNIbl CUMMETPUH, THUIBI PELIETOK, IMOHITHE O MNPOCTPAHCTBEHHBIX TIPYIIAX CHUMMETPUU
KPUCTAJUIOB. ATOMHBIE, MOHHBIE, MOJICKYJIIDHBIE W JIpyrue TUIbl KpUcTaJLioB. Llemoueunsie,
CJIOMCTBIE M KapKacCHbIE CTPYKTYpPHI. JMHAMUKA KpUCTAUIMYECKON perieTK. DOHOHHBIN CHEKTP.
CrpoeHnue TBepAbIX paCTBOPOB. Y IOPSAA0UYECHHbBIE TBEPAbIE PACTBOPHI.

Tema 10. [ToBepXHOCTH KOHIEHCHPOBAHHBIX (a3.

Kunkne xpucramipl. OOmas XapaKTEpUCTHKA KUAKOKPUCTAJUIMYECKOTO COCTOSHUS
BemiecTBa. CMEKTHYECKHE, HEMATHYECKHE, XOJIeCTePUYECKHE U JINOTPOITHBIE KUIAKHE KPUCTAIUIBI.
CBoiicTBa )XUIKUX KPUCTALIOB. JKUIKOKPHCTAINTUNYIECKOE COCTOSTHAE B OMOJIOTHIECKUX CUCTEMaX.

5. METOAUNYECKHUE YKA3AHMUSA 11O NPEITIOJABAHUIO
N OCBOEHHIO JUCIAIIJIMHBI (MOAYJISA)

5.1. Vkazanus s mpenojaBaTesieill MO OPraHu3alMy M NPOBEIEHHI0 Y4eOHbIX
3aHATHH MO JUCHHUILINHE (MOAYJII0)

Jlex1MoHHBIE 3aHATHS TPOBOIATCS E€XEHENeIbHO B o0beme 2 uacoB. JlaGopaTopHbie
3aHATHUSL MPOBOATCS €XKEHENeTbHO B 00beMe 2 vacoB. [10 OKOHYAaHWU M3YYEHMS] KaKIIOW TeMbI
CTYZICHTHI BBITIOJIHAIOT PEUTUHIOBBIE KOHTPOJIbHBIE paObOThI, KpoMe TeMbl « CTpOCHHE KUIKOCTEM
u amop¢HBIX BemiecTB» (cobecenonanue). [lo okoHUaHUN MPOXOXKIEHUS Kypca CTYACHTHI CHAI0T
9K3aMEH.

[Tepeders yueOHO-METOAUIECKOTO 0OeCTIeueHHUs ISl 00 yJarOIIMXCS 110 JUCITUTUTHHE:
1. HIpaiisep ., Otkunc II. Heopranuueckas xumus. B 2-x 1. T. I/Ilep. ¢ anrm. M.I.
Pozosoit, C.4. Uctomuna, M.E. Tamm. — M.: Mup, 2004. — 679 c.
2. Bopo6seB A.®., Kyzneros H.T., [luBanze A.1O., Cumanosa C.A., Bacunés B.A., CokonoB
B.b., bammakos B.U., CaBunkuna E.B. O0mias u Heopranudeckass XuMus: Y4eOHUK I BYy30B: B
2 t./llon pen. A.®. BopoowseBa. Tom 1. Teopermueckne ocHOBH xumuu. — M.: HKI]
«Axanemkanray, 2004. — 371 c.
3. Hpoznosa T.E., UBanoBa E.I1. Teopernueckrue 0CHOBBI IPOIPECCHBHBIX TEXHOJIOTUM (XUMMS,
ounotexHosorus): Yuebd.mocooue.-M.: Mzn-8o MI'OY, 2009.



4. Kapanerssaan M.X., Ipakun C.U. Ctpoenue BemectBa. U3xa. 2-e, mepepadot. u gon. M.,
«Bricmras mkoiay, 1970. — 312 c.

o. Tepermmn I'.C. Xumuueckas CBS3b U CTPOCHHE BelecTBa. Y4eO. mocodue it 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 xumus: Yueb. g By3oB / H.C. Axmeros. — 7-¢
u3a., crep. — M. Boicur. mik., 2009. — 743 c.: ui.

1. FonbOpaiix 3.E. COOpHHMK 3amad W yOpaKHEHHH MO XuUMHM: Y4el. mocobue yis
CTyIEeHTOB. - 6-e—u31. / 3.E. lonpopaiix, E.M. MacnoB. — M.: OO0 «M3natensctBo ACT»: OO0
«M3narensctBO AcTpenby, 2004. — 383, [1] c. — (Boicmas mikoina).

8. M.E. Tamwm, FO0.JI. TpetbsikoB. Heopranuueckas xumusi: B 3 . / Ilox pen. FO.J. Tperbs-
koBa. T. 1: OUBHKO-XUMHYECKHE OCHOBBHI HEOPraHWYECKOW XWMHH: YYEOHUK JUIsl CTYI. BBICII.
yue06. 3aBenenuii / M.E. Tamwm, FO.JI. TperbsikoB; - M.: U3natenbckuii neHTp «Akagemus», 2004.
—240c.

9. Crtpoenue BemectBa. CTpoeHUE KPUCTAIUIOB [DIEKTPOHHBIA pecypc] : Yueb. mocobue /
A.M. l'ony6eB, A.A. Bonkos, 1.B. Tatesauna, B.H. I'opsiueBa. - M. : U3marensctBo MI'TY mm.
H. 3. baymana, 2010. Pexxum nocryma: http://www.studentlibrary.ru/book/bauman_0064.html

10.  Crpoenwue BemecTBa. 3a1a4yu IS 3aIlIUTHI MOIYJIA 1 MO Kypcy XUMHH: METOJ. yKa3aHUs
[DnexTponHslil pecypc] / A.M. T'onyGeB u ap. - M. : UznatensctBo MI'TY um. H. O. baymana,
2013. Pexxum mocrymna: http://www.studentlibrary.ru/book/ISBN9785703837023.html

Ilepeyenb BOnpocoB K 3k3aMeHy 1o Aucnuiuinie «CTpoeHHe BelecTBa»
1. dazoBble AUarpamMMBbl BEILECTBA
2. CTpoeHHe MOJIEKYJI: OCHOBBI KJIACCUYECKOW TEOPUH; JOKA3aTEIbCTBO TETPA3IPUUECKON MOJIENH
aToma yriaeposa.
3. Tunsl B3aMMOJICHCTBHIA 2JIECMEHTAPHBIX YACTHII.
4. ITonsaTHe KpucTaUINYecKol pereTku. CUMMETpHUs IVIOCKUX CETOK.
5. Ctpoenne aMOp(HBIX BEIIECTB.
6. CtpykTypHbIe (HOpMYIIBI U Tpadbl MOJIEKYII.
7. MeXMOJIEKYIIIpHBIE B3aMOICHCTBHS.
8. ®epMUOHBI U OO30HBI.
9. CtpyKTypa 1 CBOMCTBA KUIKOH BOJIBI.
10. IToHsATHE O KPUCTAIVIOXMMUYECKOM aHAIN3E.
11. Crpoenue kUIKOCTEMH: 00IIasi XapaKTepUCTHKA KUJIKOTO COCTaBa BEIIECTRA.
12. OCHOBBI PEHTI€HOCTPYKTYPHOT'O aHATN3A.
13. ®oton. I[loHATHE »SNEKTPOMATHUTHOTO TOJA. ODHEPIUs M UMIYJIbC (GOoToHA. THUIBI
AJIEKTPOMAarHUTHBIX MOJIEH.
14. Helitpon. Xapakrepuctuka. [loHsTHE O TPOTOH-HEUTPOHHOU CHUCTEME.
15. ITpoToH. KBaHTOBOE 4NCII0 «OAPUOHHBIN 3aps».
16. Bomoponnast cBsizb. Ee mpupona u BIUSHHE HAa CTPYKTYPY M CBOWMCTBA BEIIECTB B KHJIKOM
COCTOSIHUH.
17. Kpucrammnueckas penieTka U KpUCTaJuTMIecKasi CTpyKTypa.
18. ITo3utpon. ITonsTHE «aHTHYACTULIA». AHTUIIPOTOH, AHTUHEUTPOH.
19. IonsTHE O pe30HAHCHBIX YacTUIax. [Iprpoaa pe3oHaHCOB.
20. Teopust CTpOSHUS KHUIKOCTEH.

5.2. Yka3zaHus 1Jis1 00y4ar0mmXxcs M0 OCBOCHUIO M CUMILTHHBI (MOTYJIs).

Tabauua 4 - Coaep:xkaHue cCaMOCTOATEIbHOH padoThl 00yYaOIIUXCS

Bormpocsl, BEIHOCHMBIE Kon-Bo ®opMa KOHTPOJIA
Ha CaMOCTOSATEJILHOE U3yUYEHUE 4acoB
Tema 1. OcHOBBI KJIACCUYECKOW TEOPUU XUMHUYECKOTO 8 PeliTuHroBas KOHTpoOJIBbHAS
CTPOEHHMSI. pabora 1




O6mmit  0030p METOAOB OKCIEPUMEHTAIBHOTO W
TeOpCTI/I“IeCKOI‘O I/I3yLIeHI/I$I CTpOeHI/DI MOHGKYJI nu
CTPOCHHS BEILIECTB. OCHOBHBIE ITOJI0KEHUS
KJIACCUYECKON TEOPUH XUMUYIECKOTO CTPOCHHUSI.

Tema 2. ®uszuyeckre OCHOBBI YYEHUS O CTPOCHUHU
MOJIEKYIL.

ConepxaHue NMOHATUSL «BEIIECTBO». Monekyna. AToMm.
IIpotoH, HeHTpOH, 3yekTpoH. MX Macca u 3apsn.
OcHOBHbBIE XapaKTEPUCTHUKU DIEMEHTAPHBIX YACTHIIL:
Macca, dJIEKTPUYECKUAN 3apsif, CIIUH, BpeMs KU3HU. Tpu
IpyHONbl 3JIEMEHTApHBIX YacTUIl: OapuOHBI, ME30HBI,
JIETITOHBL. DJIEKTPOMAarHUTHOE B3aUMOICHCTBHE.

PeittunroBast KOHTpOJIbHAs
pabota 2

Tema 3. CuUMMETpHUSI MOJICKYJISIPHBIX CUCTEM.

W3omepusa. Bunbl  wusomepun. IIpoctpaHcTBeHHAs
n3omepus.  XHUpPaJbHOCTb M ACCUMETPUYHOCTb.
Huactepeomepsl. Korndopmaruu monekyn. Pasnmnansie
aCIEeKThl TEpMHUHA «CTpPOCHHE MOJIEKYID»:
TOIIOJIOTMYECKUM, TE€OMETPUYECKUHM, IJIEKTPOHHBIN.
W3omepus ¢ SHEPreTUUeCcKOr TOUKU 3PEHUS.

PeittunroBast KOHTpOJIbHAs
pabora 3

Tema 4. DiekTpuueckue W MarHUTHBIE CBOWCTBA
MOJIEKY.

[TocTostHHBIE BHENIHUE 3JIEKTPUUECKOE W MAarHUTHOE
noyia. JIMMONBHBIE MOMEHT H  HOJSPU3YEMOCTh
MOJICKYJI, = MAarHUTHBII ~ MOMEHT W  MarHUTHas
BOCIIPUMMYHUBOCTh MOJIEKYJ. ONTHYECKUE CHEKTPbI
MOJIEKYI.

PeittuHroBast KOHTpOJIbHAsS
pabora 4

Tema 5. MexXMOEKyIIApHbIE B3aUMOIECUCTBHUS.
MexMonekynsapHble  B3auMoAeucTBus.  OCHOBHBIE
COCTABJIAIOIIUE MEXMOJIEKYJIAPHBIX B3aUMOJEHUCTBUM.
BinsiHMe MEXMOJNEKYJSIPHBIX  B3aUMOJACHCTBUM Ha
CBOJCTBA BEILIECTB.

PeittuHroBast KOHTpOJIbHAs
pabora 5

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

XapakTepucTuka razoo0pa3Horo, KUJIKOr0 U TBEPIOTO
coctossHui. ®a3zoBas  amarpamma. [azoo0OpasHoe
COCTOSIHME BellecTBa. lneanbHbII W HeuaeanbHBIN
razpl. OOmias XapakTepUCTHUKA HKUJKOTO COCTOSHUS
BEIIECTBA.

PeittuHroBast KOHTpOJIbHAS
pabota 6

Tema 7. CTpoeHue xuaKocTeil 1 aMOp(QHBIX BEIIECTB.
CoBpeMeHHBIE  METOABl  ONHCAHMUS  CTPYKTYpHI
xugkocred.  DaykrTyanuu M KOPPEISLIMOHHBIE
¢byakmuu.  Cnenmduka  aMOpQHOro  COCTOSHUS.
Crpykrypa IIPOCTBIX JKUJKOCTEH. PactBopsI
HEJIEKTPOJINTOB.

CobecenoBanne

Tema 8. Ctpoenue me3opdas.

3aKOH COXpaHEHHs OapUOHHOrO 3apsiia. |U-ME3OH. T-
Me30HbI. HeliTpuHO: OTKpBITHE, [3-pacnaj, XapakTepHast
4yepTa HEUTPUHO.

PeittuHroBast KOHTpOJIbHAS
pabora 7

Tema 9. CTpoeHHe KpUCTaIIIOB.

Kpucrannuueckass pemerka ¢ KpUCTalIMdecKas
cTpykrypa. PeanbHble kpuctamwibsl. Tumbl nedexkTtoB B
peanbHbIX KpucTamuiax. CuMMETpHs KpUCTAILIOB.

PeittuHroBast KOHTpOJIbHAsS
pabora 8




Tewma 10. IToBepXHOCTh KOHICHCUPOBAHHBIX (Da3. 6 PeittuHroBast KOHTpOJIbHAsS
CaoiicTBa KHUJIKHX KPHCTAJLJIOB. pabota 9
KuaKokpucTaUIMYECKOe COCTOSHUE B OHOJIOTHYECKHX

CUCTEMaX.

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

IIpumepHbIe TeMbI pedepaToB

1. Dnexrpuueckuil NUINONIBbHBIE MOMEHT. llonsipHble M HEMOJSApHBIE MOJIEKYJBI. J{MIIOJIBHBIM
MOMEHT U CUMMETPHUS MOJIEKYIIBI.

2. ITapinasibHblE MOMEHTBI CBSA3€H U CTPYKTYPHBIX IpyIIl. BekTopHas aqauTHBHAs cXema pacueTa
JUIOJIbHBIX MOMEHTOB.

3. DKCepUMEHTAIbHbBIE METO/1bI U3MEPEHUSI TUIIOJIBbHBIX MOMEHTOB.

4. edbopmarnust MOJIEKyJ BO BHEIIHEM 3JIEKTpUYECKOM IMoiie. VMHAYIUMpOBaHHbBIN JUMOJIbHBIN
MOMEHT U NOJIIPU3YEMOCTh MOJIEKYJIbI.

5. Anuzorponus noaspusyeMocTH. CpeqHsas MOJIIPU3YEMOCTh. DJUIMIICOMJ INOJISIPU3YEMOCTH U
CUMMETPUS MOJIEKYII.

6. CBA3b MOJIEKYJSIDHBIX IIOCTOSIHHBIX — JMIIOJIBHOIO MOMEHTa H IOJSIPU3YEMOCTH — C
MaKpOCKONMYECKUMHU XapaKTEpPUCTUKAMU BEIIECTB (AMANEKTPUYECKOM MPOHUIAEMOCTBIO U
nokaszateseM InpeinomieHus). YpaBHeHue JlamkeBena-/leGas A MOJSpU3ALMU AUIIEKTPUKA B
CTaTUYECKOM I10JI€ U IMOJIE ONIPEACIICHHON 4acToThl. Y paBHeHue Knaysuyca-Moccoru. Momnspaas
pedpakmus.

7. MarHuTHBIE CBOMCTBA AJIEKTPOHOB.

8. MarHuTHbIe CBOMCTBA SAEP.

9. MarHuTHBII MOMEHT M MarHMTHas BOCIPUUMYMBOCTb MOJEKYJbl. COCTOSHHE MOJIEKYJbl B
MarHMTHOM IoJje. /[luamMarHuTHbIE U TapaMarHUTHBIE BELLECTBA.

10. MaruutHas nonspuzanusa. CBsi3b MaKpPOCKONUYECKOW XapaKTEpUCTHKU BellecTBa —
MarHMTHON MPOHUIIAEMOCTH — C MATHUTHBIMH CBOMCTBaMH MOJIEKYJI.

TpeboBanus k opopmiieHu10 pedepaToB:

Pedepar nomxeHn ObITh mpenacTaBieH B GopMme Me4aTHOW 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;
MEXCTpouHbIii uHTepBan — 1,0; a63am — 1,25; BeIpaBHUBaHWE MO IIUPUHE, OTCTYIBI: ClieBa U
crpasa — 2,5 ¢M, CBEPXY U CHU3Y — 2,5 CM, OpUEHTAIUs — KHAKHASI.

OdopMmienue cicka JuTepaTypsol K pedepary:

1. Apmanckuii, E.fI. Meroauka oOy4deHHs] XMMUU B Kjaccax TYMaHMTApHOTO Mpoduis
[Texct] / E.Sl. Apmanckuii . — M.: Benrtana-I'pad, 2003. — 176 c.
2. Bepecnera, E.B. Hcnonb3oBanne TEXHONIOTHH KPUTUYECKOTO MBIIIICHUS TMPU U3YUYEHUHU

oprannueckoit xumuu B cpeaueit mkone [Texct] / E.B. bepecuepa, E.H. 3arso3nkuna // Xumus B
mkone. — 2008. — Ne 8. — C. 17-22.

6. OBPA3OBATEJIBHBIE U THOOPMAIIMOHHBIE TEXHOJIOI'NMA

6.1. O0pa3oBaresibHbIE TEXHOJIOTUU

B cootBerctBun ¢ tpedoBanusmu ®I'OC BIIO nmo HampapieHHIO MOATOTOBKH peaH3alius
KOMIIETEHTHOCTHOTO TMOJIX0/1a IPeAyCMaTpUBAeT UCIOJIb30BAHUE B YUEOHOM Ipoliecce aKTUBHBIX U
MHTEPAKTUBHBIX (POPM MPOBECHUS 3aHATHH (KOMITbIOTEPHBIX CUMYJISLIUM, AETOBBIX U POJIEBBIX UID,
pa300p KOHKPETHBIX CUTYalMid, ICHUXOJOIMYECKUX M WHBIX TPEHUHIOB, JUCIIYTOB, J1€0aToB,
nopT¢oIno, KPYIIbIX CTOJIOB U Ip.) B COYETAHUH C BHEAYIUTOPHOU paboTOH ¢ 11eNbio OpMUPOBaHUS
Y pa3BUTHS TPEOYEMBIX KOMIIETEHITIH 00yJaroniXcsl.




Taoaunma 5 — OOpa3zoBare/ibHbIE TE€XHOJOIMHM, MCIOJIb3yeMble NMPH PeaTu3alun y4eOHbIX

3aHATHH

Paznen, rema
JTUCIUATITAHBI (MOTYJIS)

dopma y4eOHOTO 3aHATHUS

Jlekusa

[IpakTuueckoe
3aHsTHE, CEMUHAP

JlaGopaTopHas
pabora

Tema 1. OcHOBBI KJIIaCCHYECKOH
TEOPUH XUMHUYECKOTO CTPOCHUSI.
OO0muit 0030p METO0B
AKCIIEPUMEHTAILHOTO i1
TEOPETHIECKOTO H3y4deHUS
CTPOCHMSI MOJIEKY1 MU CTPOCHUS
BeriecTB. OCHOBHEIE ITOJI0KEHHUS
KJIACCUYECKOU TEOPUHU
XUMHUYECKOTO CTPOCHHMS.

Jlexyus —
npe3eHmayusi

He
npeoycCmMompeHo

Ananuz cumyayuii
U UMUMAYUOHHBIX
MoOernel

Tema 2. ®dusuyeckre OCHOBEI
YUEHHS O CTPOCHHH MOJIEKYII.
Conepxanue TTOHATHUS
«BeuiecTBo». Mouekyna. AToM.
[IpoToH, HEUTPOH, 3JIeKTpOoH. MX
Macca u  3apsa.  OCHOBHBIE
XapaKTEPUCTUKU  DIIEMEHTaPHBIX
YacTHUIl: Macca, DJICKTPUUYECKUH
3apsiji, CIUH, BpeMs >KU3HU. Tpu
CPYIIBl 3JE€MEHTapHBIX YaCTHIL:
0apvOHbBI, ME30HBI, JICMITOHBHI.
DIIEKTPOMarHuTHOE
B3aMMO/ICHCTBHE.

Ob630pnas nexyus

He
npeodycmMompeHo

enosas uepa

Tema 3. Cummerpus
MOJIEKYJIIPHBIX CHCTEM.
W3omepusa. Buael  uzoMepumu.
[IpocTpancTBEHHAs A30MEPHSL.
XUpaabHOCTh 51
ACCUMETPUYHOCTb.
Huacrepeomepsl. Kondopmaru
MOJIEKYJ. Pa3nnuHble acCHeKThI
TEPMUHA «CTPOCHHUE MOJECKYII»:
TOIIOJIOTMYECKHUM,
F€OMETPUYECKUH,
N3omepus ¢
TOYKU 3PEHU.

JJIEKTPOHHBIN.
ASHEPreTUYECKON

O630pHas nekyus

He
npeoycCmMompeHo

Obyuenue
Oeticmeuem,
MO32080U WMYPM

Tema 4. Dnexktpuueckue U
MarHuTHBIE CBOMCTBA MOJIEKY.

[TocrossHHBIE BHEIITHHE
ANEKTPUUYECKOE W MAarHUTHOE
nojisg. JWmonpHBIE MOMEHT |
MOJISIPU3YyEMOCTh MOJIEKYII,
MarHUTHBII MOMEHT W MarHUTHas
BOCIIPUUMYHUBOCTh MOJIEKYIL.
OnTUYecKue CIIeKTPhI MOJICKYIL.

Ob30pnas nexyus

He
npeodycmMompeHo

I'pynnosou
MpeHuHe

Tema 5. MexMoneKkyisapHble
B3aUMOJICUCTBUS.

O630pHas nexyus

He
npeodyCmMompeHo

Ananuz cumyayuu
U UMUMAYUOHHBIX




MexMOJeKyIIpHbIE
B3aNMMO/ICHCTBHS.
COCTaBJIAIONINE
MEXMOJIEKYJIIPHBIX
B3aUMOJICUCTBUIA.
MEXMOJIEKYJIIPHBIX
B3aMMOJCHCTBUHM Ha
BCIICCTB.

OCHOBHEBIE

Brnusnue

CBOICTBa

Mooeneu

Tema 6.
KIJIacCU(UKALIUS
KOHJICHCHPOBAHHBIX (ha3.
XapakTepucTuka Ta3000pa3Horo,
JKUJIKOTO U TBEPJOTO COCTOSHHA.
®da3oBas Jparpamma.
["a3000pa3Hoe COCTOSIHUE
BEILICCTBA. WUneannHbIN u
HeuIealbHbIN rasbl. Oo6as
XapaKTePUCTHKA JKHAJIKOTO
COCTAasIHMS BEIECTBA.

CtpykTypHas

Ob30pnas nexyus

He
npeoycCmMompeHo

Ananuz cumyayuii
U UMUMAYUOHHBIX
MoOenel

Tema 7. CtpoeHue XKUAKOCTEH U
aMOp(QHBIX BEIIECCTB.
CoBpeMECHHBIE METOJbI OIUCAHUS
CTPYKTYPBI KHUJIKOCTEH.
QIIyKTyallud ¥ KOPPEISIHOHHBIC
GbyHKIHH. Crneuunduka
amopdHOTO COCTOSIHHUSL.
CTpyKTypa TpPOCTBIX JKUIAKOCTCH.
PacTBOpHI HEIIEKTPOIIUTOB.

Ob630pnas nexyus

He
npeodycmMompeHo

I'pynnosoii
MpeHuHe

Tema 8. Ctpoenue me3odas.
3aKOH COXpaHEHHs OapUOHHOIO
3apsAa.  U-ME30H.  T-ME30HBIL.
Heiirpuno: otkpeiTue, P-pacna,
XapakTepHasi 4epTa HEUTPHUHO.

O630pHas nekyus

He
npeoycCmMompeHo

I'pynnosoii
MpeHuH2

Tema 9. CTpoeHHne KpUCTAIIOB.
Kpucramnuueckas pemerka u
KpUCTAJIIINYECKAs] CTPYKTYpa.
Peanbuble  kpuctamael.  Tumsl
negeKxToB B peabHbIX
KpHCTaJUIAX. Cummerpust
KpPHUCTAJIJIOB.

O630pHas nekyus

He
npeoyCmMompeHo

Ananuz cumyayuu
U UMUMAYUOHHBIX
Mooernetl

Tema 10. [ToBepxHOCTB
KOHJCHCUPOBAHHBIX (a3.
CBolicTBa KUJIKUX KPUCTAIIIOB.
Kunkokpucrannmyeckoe
COCTOSSHHE B  OMOJOTHYECKUX
CHCTEMaX.

Ob30pnas nexyus

He
npeodycmMompeHo

Ananuz cumyayuu
U UMUMAYUOHHBIX
MoOenel

6.2. UndopManinoHHbIe TEXHOJIOTHHI

NupopMalilnoHHbIE TEXHOJOTUHU, HCIIOJNb3yeMble MPH pean3aluu

yueOHOU 1 BHEYy4YeOHOU paboTHhI:

Pa3IMUHBIX BHUI0B




— HCIOJIb30BaHUE BO3MOXHOCTEH HHTEPHETA B yUEOHOM Mpoiiecce (MCIOIb30BaHUE cailTa
npernoaBaTens (pacchuiKa 3aJaHui, PEAOCTABICHHE BBITIOJHEHHBIX Pa0OT, OTBETHI Ha BOTIPOCHI,
03HAKOMJICHHE O0YUaIOIUXCS C OLICHKAMH U T. [1.));

— HCIOJB30BAHUE DJCKTPOHHBIX YYCOHHMKOB M PA3JIUYHBIX CaWTOB (Hampumep,
AJICKTPOHHBIX OMOJIUOTEK, )KYPHAJIOB U T. J.) KAK HCTOYHUKOB HH(OPMAITUH;

— HCIIOJIb30BaHWE BUPTyalbHOW oOy4aromei cpensl (LMS Moodle «OneKTpoHHOE
00pa3oBaHUe») MM UHBIX HHPOPMAITMOHHBIX CUCTEM, CEPBHCOB U MECCEHIKEPOB].

6.3. IIporpamMHoe obecneyeHue, coBpeMeHHble NMpodeccHOHATbHbIE 0a3bl JaHHBIX
1 HHQOPMALIMOHHBIE CIIPABOYHbIE CHCTEMBbI

6.3.1. IIlporpammHoe odecnieyeHune
- Adobe Reader. [Tporpamma ajisi mpOCMOTpa AIEKTPOHHBIX JOKYMEHTOB

- [Inatrdopma aucrannuonHoro ooyuerus LMS Moodle. Bupryasnbhas oby4aroras cpeaa
- 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 3aIIUTHI

- Google Chrome. Bpayszep

- Notepad++. TekcToBBIi pegaKToOp

- OpenOffice. [MTaker ohUCHBIX MpOrpamMm

- Opera. bpayzep

- Paint .NET. PactpoBblii rpaduueckuii peakTop

6.3.2. CoBpemMeHHble mpodeccHOHATbHbIE 0a3bl JaHHBIX W HHG(pOPMAIHOHHBIE
CIPaBOYHbIE CHCTEMBI

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

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

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

4. KopropaTWBHBI TPOEKT ACCOIMAIMHA PETHOHAIBHBIX OWOJMOTEYHBIX KOHCOPIIMYMOB

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

0aza JaHHBIX, cOoJepKallasi MOJHYI0 aHAJTMTHYECKyto pocruch 1800 Ha3BaHMIA KypHAJIOB

MO0 pasHBIM OTPACIHsIM 3HAHWH. YYaCTHUKH TPOEKTa NPEAOCTABISIOT JAPYr IPYTy

JNIEKTPOHHBIE KOMUW OTCKAHUPOBAHHBIX CTaTel W3 KHUT, COOPHHMKOB, J>KYpHAJIOB,

comepkanuxcs B pouaax ux oudmuorek. http://mars.arbicon.ru

Enunoe okHO moctyna k oOpazoBarenbHbIM pecypcam http://window.edu.ru

6. MuHHCTEpCTBO HAykH H©  BbICIIero  oOpa3oBaHums  Poccuiickoit ~ Denepanum
https://minobrnauki.gov.ru/

o

7. ®@OHJA OEHOYHBIX CPEACTB UIsl TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

7.1. IlacniopT GoHAA OLIEHOYHBIX CPEACTB


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/

IIpn mpoBeaeHMM TEKYIIETO KOHTPOJS M IMPOMEXKYTOUHOH arTecTaluy IO IUCLUIUIMHE
«Cmpoenue sewecmea» TpoBepsieTcs CHOPMUPOBAHHOCTh Yy OOYyYaroIMXCSd KOMIETEHLNUH,
yKa3aHHBIX B pa3iene 3 HacTosmedl NporpaMMbl. OTamHOCTh (OPMHUPOBAHUS JTAHHBIX

KOMIIETEHIINH

B mpomnecce OCBOCHHUA  JUCHUIUIMHBI  OINPCACIICTCA  IOCICAO0BATCIIbHBIM

AOCTHXXCHUCM PC3YJIbTATOB OCBOCHUA COACPIKATCIIBHO CBA3AHHBIX MCIKIY coboi pa3aciioB, TEM.

Tabaunna 6 - CoorBercTBHE pa3aesioB, TeM JUCHUILVIMHBI (MOAYJIs1), pe3yJIbTaTOB 00y4eHus:
10 JUCUMUIJIMHE (MOAYJI0) M OLIEHOYHBIX CPE/ICTB

N Kox xkonTpOonupyemon
KoHTtponmpyemslii pa3aen, Tema HanmenoBanue
JTUCIUIUIAHBI (MOTYJIS) KOMIICTEHLIUH (WTH ee OLIEHOYHOI'O CPEICTBa
YaCTH)
OCHOBBI KJIaCCUUECKON TEOPUU MK-1 PeliTuHrosas KOHTpOJIbHAs
XUMHUYECKOTO CTPOCHHUS pabora 1
®u3nyecKkue OCHOBBI YUYEHHS O MK-1 PeliTuHrosas KOHTpOJIbHAs
CTPOECHHUH MOJIEKYII pabota 2
Cummerpust MOJIEKYJIIPHBIX K-1 PeliTunrosas KOHTpOJIbHAS
CUCTEM pabora 3
ONeKTpUYeckue U  MarHuTHBIE K-1 PeliTunrosas KOHTpOJIbHAS
CBOMCTBA MOJIEKYII pabota 4
MexMoJIeKyIIsIpHbIE MK-1 PeitTuHroBast KOHTpOJIbHAS
B3aMOJIEUCTBUS pabora 5
CrpykrypHas KJ1accupuKanus K-1 PeliTunrosas KOHTpOJIbHAS
KOHJICHCHPOBAHHBIX (ha3 pabora 6
Crpoenue KUIKOCTEN u K-1 CobecenoBanue
aMOp(HBIX BEHICCTB
Crpoenue me3odas K-1 PeiiTuHrosas KoHTpoIbHas
pabora 7
CtpoeHune KpucTaioB K-1 PeiiTuHroBas KOHTpoIbHAs
pabora 8
[ToBEepXHOCTh KOHAEHCHPOBAHHBIX K-1 PeiiTuHroBas KOHTpoIbHas
¢a3 pabora 9

7.2. OnucaHue mokasarejieil u KPUTEPUEB OLICHUBAHUSA KOMIIeTEHIIMII Ha PA3IHYHBIX
ITanax ux (l)OpMPIpOBaHI/Iﬂ, ONIUCaHHE IIKAJ OIICHUBAHUA.

Tab6auna 7 - IlokazaTe/in OLleHUBAHMSA Pe3YJIbTATOB 00y4eHUs] B BU/e 3HAHMM

Hlkana Kputepun orieHnBaHus
OILICHHUBAHUA
JEMOHCTPUpPYET TIyOOKOe 3HaHWE TEOPETHYECKOro Marepuaia, YMEHHE
5 000CHOBAHHO M3JIaraTh CBOM MBICIIU 10 00CYKJa€MbIM BOIIPOCAM, CIIOCOOHOCTH
«OTIUYHO» | TOJIHO, MPAaBUJIBHO M apPryMEHTHPOBAHHO OTBEYaTh HA BOIPOCHI, MPUBOJIUTH
IIPUMEPBHI
4 JIEMOHCTPUPYET 3HAHHE TEOPETHYECKOTO MaTepHana, ero II0CIeI0BaTeNbHOE
(XOpOIION U3JI0KEeHHE, CHOCOOHOCTh MPHUBOAMTH TPHUMEPHI, JOMYCKAeT EIUHHYHBIC
OIMOKH, UCTIPaBIIIEMBIE TIOCIIE 3aMEYaHUsl TPETOIaBaATEIS
3 JEMOHCTPUPYET  HEMOJHOe,  (parMeHTapHOE  3HAaHUE  TEOPETUUYECKOTro
«y1OBACTBODH Marepuana, TpeOyrollee HaBOJSIIMX BOIPOCOB MPENOIaBaTeNsl, IOMYCKAeT
TEILHON CYIIECTBEHHbIE OIIMOKM B €ro MW3JIOKEHHM, 3aTPYAHSAETCS B NPUBEICHUU
pUMEpPOB U (POPMYITHPOBKE BHIBOJIOB
2 JIEeMOHCTPHUPYET CYyILIeCTBEHHbIE MPOOebl B 3HAHUU TEOPETUUYECKOTO MaTepHara,
«HEYJIOBIIETBO | HE CmOCOOEH €ro W3JOXKHUTh W OTBETHUTh HA HABOJSAIINE BOIPOCHI




PUTEIIBHO»

‘ IpenojaBaress, He MOXXeT MPUBECTH MPUMEPDI

Taouuna 8 - [loka3aresiu oneHNBaHUA Pe3yJabTATOB 00y4eHHUsS B BHU/Ie YMEHUIl U BJIaJleHUI

[xana Kpurepuu onieHuBanus
OLICHUBAHHUS
JEMOHCTPUPYET CIOCOOHOCTh NPUMEHATH 3HAHUE TEOPETHMUECKOro MaTepuasa
5 DY BBINOJHEHUM 3aJ@aHUM, IIOCJIEJOBATEIbHO U IIPABUJIBHO BBIIOIHIECT
«OTIUYHO» | 33/1aHUs, YyMEET 00OOCHOBAHHO H3JIaraTh CBOM MBICIH M JellaTh HEOOXOAMMBbIE
BBIBO/IbI
JEMOHCTPUPYET CHOCOOHOCTh NMPHMEHATh 3HAHHE TEOPETHYECKOTOo Marepuaia
4 DY BBINOJHEHUM 3aJaHUM, IIOCJIEJOBATEIbHO W IPABUIBHO BBIIOIHICT
«XOpOIION 3aJaHusl, yMeeT 0OOCHOBAHHO HM3J1araTb CBOM MBICIHM U J€JaTh HEOOXOAUMBIE
BBIBOJIbI, JOIYCKaeT €JIMHUYHbIE OMIMOKH, HCIpaBiIAEMble IOCIE 3aMEYaHus
IpenogaBaTesis
3 ZIEMOHCTPUPYET OTACIbHbIE, HECHCTEMATH3HPOBAHHBIC HABBIKH, HCIIBITHIBACT
«yI0BICTBOpH 3aTpyAHEHUS W JOMYCKAeT OIIMOKH TPH BBHIMOJHEHUH 33/JaHUI, BBIIOIHIET
TeILHOY 3aJjaHde TpU MOJCKa3Ke IpernojaBareis, 3aTpyaHsercd B (HOpMYyJIUpOBKE
BBIBOJIOB
2 HE CII0COOEH MPABUIIBHO BBINIOJIHUTH 3ajaHNe
«HEYJOBJIETBO
PHUTEIBLHO»

—

—

—_—

w N

1.

7.3. KoHTpoJibHBIe 3aaHMsl M HHble MaTepuajbl, He0OXOAHMBbIe IJs OLEHKH
pe3yabTaToB 00y4eHHs MO AUCHUIIHHE (MOAYJII0)

Tema «OCHOBBI KJIaCCUYECKON TEOPUHU XUMHUECKOTO CTPOCHHUS

PeiituHroBas KoHTposIbHAs paboTa (TecToBas).

Tect Ne 1. Uto Takoe XUMHUUYECKOE CTPOCHHE?
. Ilopsinok (1mocnenoBaTeIbHOCTh U KPATHOCTD) CBSI3M aTOMOB B MOJIEKYJIE.
. PacrionosxeHne aToMOB B TPOCTPAHCTBE.
. Kongurypauust Mosexysmsl.

Tect Ne 2. CTpyKTypHbIE HU30MEPHI — 3TO:
. BemecTBa, nMeromue 0JMHAKOBBIM COCTAaB, HO Pa3HOE XUMUYECKOE CTPOCHHUE.
. CoeqrHEeHUS ¢ OJTMHAKOBBIM COCTaBOM, HO Pa3HbIM F€OMETPHUUYECKUM CTPOEHHUEM.
. CoenuHeHUs1 OJTHOTO M TOTO e KJlacca (aJkaHbl, aJIKEHbI, CIUPTHI U T.11.).

Tect Ne 3. XupanbHOCTb — 3TO:
. AcummeTtpus (OTCYTCTBHE CUMMETPUH).
. Hapymenue cummerpun.
. CBolicTBO 00BEKTa HE OBITH TOXKAECTBEHHBIM 3€PKAIIbHOMY OTOOPaXKEHUIO.

Tect Ne 4. Uto Takoe crepeoxummuyueckast KoHpuryparus?

OHpe,Z[CJ'ICHHOC PacCIOJIOKCHHUEC aTOMOB OKOJIO XUPAJIbHBIX LICHTPOB (I/IJ'II/I APYTrux

JUCCUMMETPUYHBIX YaCTEH) MOJIEKYIIbI.
2. IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJIBI.
3. PaBHoBecHast KOHpUTYpAIKs SASPHOTO CKENIETA.




Tect Ne 5. Uto Takoe koHpopMaius?
1. IIpocTpaHCTBEHHBIE PACTIONOKEHUS, CBSI3aHHBIC C BHYTPEHHUM BPAIIEHUEM BOKPYT MPOCTHIX
(wm GoJiee CIIOKHBIX) CBSI3EH, nedopmaliueii BaICHTHBIX YIJIOB | T.I..
2. XupanbHbIE paCIOI0KEHUSI aTOMOB (MJIM aTOMHBIX T'PYIIIT) B MOJIEKYJIE.
3. AxupaibHble pacIoioKeHHUs aTOMOB (MJIM aTOMHBIX IPYIIN) B MOJIEKYJI€.

Tect Ne 6. [IpocTpaHCTBEHHBIE H30MEPHI (CTEPEOU30MEPHI) 00PA3yIOT:
1. Mosnekynbl, UMEIOIINE OJIMHAKOBBIN COCTaB, OAMHAKOBOE XUMHUUYECKOE, HO pa3HOE
MIPOCTPAHCTBEHHOE CTPOCHHUE.
2. Mosekysbl ¢ 0IMHAKOBOW TeOMeTpUYecKOi KoH(pUrypanueit (Hanpumep, Bce TeTpadipuyecKue
MOJICKYJIBI ).
3. OnTu4ecKre aKTUBHbBIE COSUHEHMSL.

Tect Ne 7. Xumundeckast TOIOJIOTUS U3Yy4aeT:
1. Monekybl ¢ pa3Hoil reoMeTprUuecKoi KOHPUTYpaLIUi.
2. Mounekynbl, OTIIMYAIOLIUECS] TUTIOM XUMUYECKUX CBSI3EH.
3. Karenansl, poTakcaHsbl, y3J1bl, MOJIEKYJISIpHBIC JICHTH Mebuyca u Ipyrue Takoro poja
o0Opa3oBaHMUs.

Tema «PU3nUECKUE OCHOBBI YUEHUS O CTPOCHUU MOJIEKYJID)

PeliTunroBas KoHTposbHas padoTa.

BapuanT 1
1.Paccuuraiite cpeHIOI0 Maccy aTOMOB a30Ta U XJIopa.
2.PaccuuTaiite paanyc atoma kobajabTa U aTOMa Kelesa.
3.KakoBa nomxHa OBITb CKOPOCTH JABHM)KEHHUS 3JEKTPOHA B CM/C, YTOOBI COOTBETCTBYIOLIAs €
JUTMHA BOJIHEI cocTaBisia 0,1 AL

Bapuanr 2
1.Paccuuraiite cpeHIO Maccy aToMOB KHUCIIOpoja 1 Opoma.
2.PaccuuTaiite paanyc aToma HUKENS U aTOMa Xpoma.
3.KakoBa fyiiiHa BOJIHBI, COOTBETCTBYIOIIAS yacTulie ¢ Maccoit 0,1 r, ABMXKyIencs co CKOPOCThIO
10 m/c.

Bapuanr 3
1.PaccunraiiTe CpeIHIOI MacCy aTOMOB CBHHIIA U KAJIIIHSI.
2.PaccunTaiite paanyc atoma MeIM ¥ aTOMa TUTAHA.
3.PaccumTaiite mmHy BONHBI A€ bpoitns s Momekyn remus W propa, ABHKYIIMXCS CO
ckopocthio 500 m/c.

Tema «CuMMeTpHst MOJNEKYIISIPHBIX CUCTEM»
PeliTHroBast KOHTpoJbHAsA paboTa.
Bapuanr 1
1. s BemecTBa, umerotero crpoeane CHs — CH (CH3) — CH3, coctaBbTe GOpMYITBI OHOTO

n30Mepa U ABYX roMoJoroB. JlaiiTe BceM BelleCTBaM Ha3BaHUS 10 CUCTEMATUUYECKOM
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)

[IK-1 «Cnocober mpoBoauTh cOOp, aHaIM3 W OO0pabOTKYy HWH(OpPMAIUH, HEOOXOAUMOU s
pelleHus 3a/la4y XUMUYECKOH HaNpaBIEHHOCTH, MOCTABICHHBIX CIIEUAINCTOM 0Oo0jiee BBHICOKOU
KBaJIM(DUKALIUN

1. 3amanne | UTo Takoe XMMHYECKOE 1 1
3aKPBITOTO | CTpoeHue?

THIA 1. Iopsoox
(mocneoBaTeNIbHOCTD
Y KPaTHOCTh) CBSI3U
aTOMOB B MOJIEKYJIE.
2. Pacnnonoskenune
aTOMOB B
MIPOCTPAHCTBE.

3. Kongurypauus
MOJIEKYIBI.

2. CrpykTypHbIE 1 1
HM30MEpHI — 3TO:

1. BemectBa,
MMEIOIINE OANHAKOBBIN
COCTaB, HO pa3Hoe
XUMHUYECKOE CTPOEHHE.
2. CoeauHEeHUS C
OJVHAKOBBIM
COCTaBOM, HO Pa3HbIM
T€OMETPUUECKUM
CTPOEHHEM.

3. CoequHeHUsI OQHOTO




/o

Tun
3aJaHusd

dopMyIIHpOBKa
3alaHus

[IpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHyTaXx)

1 TOTO K€ KJ1acca
(ayIKkaHBI, aJIKEHBI,
CHUPTHI U T.I1.).

Boobpaxaemplii
napajuiefienunesn, U3
KOTOPOTO MOXET OBITh
IIOCTPOEH BECh
KpHUCTAILIT myTeM
oreparuu
napaieIbHOTO
IepeHoca, Ha3bIBaeTCs:
A) TNpOCTpaHCTBEHHOM
PELIETKON KpUCTaILIA;
b) 3JIeMEHTapHOU
SIYENKOW KPUCTAJIA;

B) JIBYMEPHOM
CTPYKTYpOU
KpHUCTaa;

I IIPUMUTUBHON
3JIEMEHTapHOU
SITYEUKOM.

CxoJIbKO oceit
BBICIIIETO MopsiIKa
NMCHOT KpHUCTAJIJIbL
HU3IIEH KaTeropuu:

A) onny;

b) nge;

B) tpu u 607ee;

I') He umeroT.

DNeMeHT  CHUMMETPHH,
KOTOPBIH AenuT (Qurypy
Ha JIBE YaCTH, KaX/Ias 13
KOTOPBIX SIBIISICTCS
3epKaJIbHBIM
n300pakeHUeM Jpyroii,
Ha3bIBACTCS:
A)
CUMMETpHH;
B) ocbto cummerpuu;

B) LEHTPOM
CUMMETpUH;

I') yrnom cummeTpumu.

IIJNIOCKOCTBIO

3aganue
OTKPBITOTO
THIIA

Jlns BemecTna,
HMMEIOIIETO CTPOCHUE
CHs — CH (CH3) —
CHs, cocraBbTe
(hopMyIbI OTHOTO
H30MEpa U ABYX
roMoJiorosn. [laiite

N3omepoM  naHHOTO
ABIIsieTCS H-OyTaH
CHs—CH2—CH2 — CH3
['oMosioraMu JaHHOTO COEIMHEHUS
SBJIAIOTCSL: IPOTaH

CHz — CH2 — CHs

U IICHTaH

COCIUMHCHUA




Bpewms

Ne Tun dopMyIIHpOBKa IIpaBunbHBIN
n/m | 3aaHus 3a/laHus OTBET BBITOHCHHA
(B MuHyTaXx)
BCEM BelleCTBaM CH3—-CH2—CH2—CH2-CHs3
Ha3BaHUsI 110
CHUCTEMaTUYECKOU
HOMEHKJIAType.
7. Paccuuraiite cpennroro | Hailnem cpegHoo wmaccy aToOMOB )
Maccy aTOMOB | kuciopoaa. Jlns »Toro cocraBum
KHCII0poa 1 6poma. nponoprmio:  6.02*102  atomoB
KUCJI0poJa uMerT Maccy 32 r., a |
aToM — X T.
Pasmenue 32 Ha 6.02*%10%2 wmpI
nomyunm 5,32*¥10 % r.
[Iponenas aHAJIOTUYHBIC
BBIYHCIICHUS MBI HAHJEM CPEIHIOI0
Maccy s atoma Opoma. PaBHa oHa
6yner 1,329%10%* r,
8. Bomoponnas cBsa3b. Ee | Boma wurpaer orpomMHyro pojib B 10

NPUPO/A U BIUSHUE HA
CTPYKTYpy U CBOWCTBa
BEUIECTB B  KHUJKOM
COCTOSIHUH.

BO3HHKHOBCHHU H CYIIECTBOBAaHUU
)KM3HM Ha Hamed 1iaHere. Bo
MHOT'OM 3TO CBSI3aHO CO CBOMCTBaMHU,
KOTOPbIX HET y ee OmmKalimx
coceneii m ananoroB (H2S, HxSe mu
T.4.). Ilpexxage  Bcero  HyXHO
pazo0parhbCsi, IMOYEMYy BOJA MOXKET
HaXOJUThCS B JKUJIKOM U JIaxe B
TBEPJOM  COCTOSIHMM  (Jen) B
YCIOBUSIX, B KOTOPBIX MOXOXHE
COCIMHEHHUS BOJOpoJa ¢ Oomee
TSOKENIBIMH ~ DJIEMEHTaMu  (Cepoi,
CEJIEHOM H T.J.) Ta3000pa3Hbl.

JIBe  moAENEHHBIE  BJIEKTPOHHBIE
mapel y4acTBYIOT B 00pa3oBaHUU
JIBYX  TOJSIPHBIX  KOBAJIEHTHBIX
CBSI3EH, a OCTaBIIIHECS
JIBE HenooeleHHble TIaphl YIEKTPOHOB
TOXKE WIrPAlOT BaXHYI pOJIb B
cBOiicTBax BoAbl. Bee 3amecturenu y
aToMa KHCJIOPO/Ia, BKJTFOYAs
HEMOJICJICHHbIE  Maphbl, CTPEMSATCS
PACIIOJIOKUTHCA KaK MOXHO JaJIbIIIe
JIpyr OT JApyra. OTO MNPUBOJIUT K
TOMY, 4YTO MOJIEKyJa MpuoOpeTaer
(hopMy HCKaXXEHHOTO TeTpalrapa C
aTOMOM KHUCJIOpoJa B IieHTpe. B
YeThIpex BEPIIMHAX 3TOTO
"rerpaspa" HaxomsATCS ABa aroma
BOJOpOAa W JIBE€ HEIOJCIICHHbIE
mapel  2MekTpoHoB. Ho  ecimm
CMOTpPETh TOJBKO MO IIEHTpam
aTOMOB, TO  TOJYy4YaeTcs, 4TO




Ne Tun dopMyIIHpOBKa IIpaBunbHBIN
/o | 3aJaHus 3alaHus OTBET

Bpewms

BBITIOJTHEHUS
(B MuHyTaXx)

MOJICKYJIa BOABI HMMEET YIJIOBOE
ctpoenue, npuuem yroa H-O-H

COCTAaBJISIET IIPUMEPHO 105
I'PaJIyCcoB....
9. KakoBa qnuna BonHbl, | J[mMHA BOJMHBI  BBIYHMCISETCS  TIO 10
COOTBETCTBYIOIIIASA dopmyne A = h/mvy, roemuv—
yacruie ¢ maccoit 0,1 Macca M CKOPOCTb  YacCTHIIBL
I, ABMKYIIEHCs co h = 6.63:10°3*/Joc*c — mocrosiHHAs
ckopoctbio 10 M/c. IImanka. IloacraBinsast 3HA4YeHHUST B
dopmyny, norydaem 6,63*10°4 m.
10. MexMOIeKyIIpHbIE MexMOJIeKyIIpHOE 10
B3aMMO/ICHCTBUSI. B3aMMO/ICHCTBUE - B3aMMOJCHCTBHUE
MEeXIy ANEKTPUICCKU
HEHUTPAILHBIMA ~ MOJICKYJIAMHA ~ JIA
aTOMaMH. Omno omnpenesseT
CYLIECTBOBAaHHE JKUJIKOCTEN 31
MOJIEKYJISIPHBIX KPUCTAJLJIOB,

OTJIMYHC PCAJIBbHBIX ra3oB oT
nacCaJIbHBIX u MMPOABJIACTCA B

Pa3HOOOPA3HBIX (buznuecKux
SIBJICHUSIX. MexMonekysapHoe
B3aUMOJICHCTBHE 3aBUCHUT oT
paccTosiHusA I MEXKly MOJIEKYJaMu M,
Kak MPaBUIIO, OTUCHIBACTCS
MMOTEHIUAIBLHON JHEprueu

B3aumoeictus U(r) (moTeHuamiom
M. B.), TaKk KaKk HMEHHO CpPeIHSs

IIOTCHIINAJIbHAs 3H€pFI/I${
B3aMMOJACHCTBUS OIPEACIISIET
COCTOSSHME W MHOTHE CBOMCTBA
BEIIIECTRA. ...

7.4. Meroauyeckue MaTepHaJbl, ONpene/sOlIHe NPoUeIypPbl OLEHHMBAHHUS Pe3yJbTATOB

00yueHusi Mo TUCHUILINHE (MOIYJIIO)

Taduunna 10 — TexHosioruyeckasi KapTa peMTHHIOBbIX 02/1JIOB 10 JUCHHUILIMHE (MOYJII0)

Ne KonTtpoaunpyembie MaxkcumajibHoe Cpok
n/n MeponpusTHS KOJIMY€eCTBO NpeaoCTaABIeHHUS
0aJJI0B

OcHOBHOM 0JIOK

1 |PeliTunronas koHTpoJjbHas pabora Nel

110 paCluCaHuIo

PeliTuHroBas KoHTpoJbHas pabora Ne2

110 paCluCaHuIo

PeliTunroBas koHTposibHas pabota Ne3

110 PaCIIMCaHHIO

PeliTuHronas koHTpoJsbHast pabota N4

110 paCluCaHuIo

PeliTunroBas KoHTposibHas paboTa Ne5

110 PaCIIMCaHHIO

OO WIN
orjorjor|o ool

PeliTuHronas KoHTpoJbHast pabota Neb

110 paCluCaHuIo




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 MOJICKYJI»

JlonmotHUTEIBLHBINH 010K

9. | Oxzamen 50 110 paCHHCaHUIO

Bcero 100

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

ITokazaTenn bamn
Onoszoanue Ha 3auamue -1
Hapywenue yueonoti oucyuniumul -2
Hezomoenocmo k 3ansmuio -5
Ilponyck 3ansamus 6e3 yeascumenibHOU 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 MCITOJIE30BAHEI UHBIE q)OpMI)I, MCTOABI KOHTPOJIA M OLCHOYHLIC
cpeacTBa, uCXoas u3 KOHerTHOP’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.:
ITpoceemenue, 1980. - 176 c. (5 9K3.).

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 «KoHCY/IbTaHT CTyICHTa»)
2. CyBopoB A.B., Huxonsckwuii JI. b. O6mas xumus. CI16.: XUMU3JIAT, 2017. Pexxum nocryma:
http://www.studentlibrary.ru/book/ISBN9785938083035.html (9B5C «KoHCynbTaHT CTyIeHTa)



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, HE0OX0AUMBbIE 1JI1 OCBOEHMSI JUCUMILIMHBI (MOTYJIS)

1. OnekTpoHHass OuONMOTeKa «ACTpaxaHCKHH TOCYJIapCTBEHHBIM YHUBEPCUTET)
coOcTBeHHO reHepanuu Ha miathopme DbC «OnekTpoHHbd YnTtanbbiil 3a1 — bubmmoTex».
https://biblio.asu.edu.ru Yuemmnas sanuce o6pazosamenvroz2o nopmana AI'Y

2. OnektpoHHO-OubMoreuynas  cucrema  (OBC) OO0  «llonmutexpecype»
«KoHcynprant cryaenra». MmuoronpodunabHblii  00pa3oBaTenbHbIi  pecypc  «KoHCynbTaHT
CTYICHTa» SIBJSETCS 3JEKTPOHHOM OMOIMOTEUHOM CHUCTEMOM, MPEIOCTaBISAIONIEH JOCTYI depes
cetb MHTEpHET K y4eOHOU JIMTeparype W IOTOJHUTEIBHBIM MaTepuaiaM, MPUOOPETCHHBIM Ha
OCHOBaHUU MPSIMBIX JOTOBOPOB ¢ MpaBooOianarensimu. Katamor B HacToslee BpeMs COIEPIKUT
okos10 15000 HanmenoBanuit www.studentlibrary.ru. Pecucmpayust ¢ komnwvromepos AI'Y

3. OnekTpoHHass  OWONMMOTEYHass CHUCTeMa  M37aTeNIbCTBA IOPAﬁT, pazzaen
«Jlerenmapupic KHUTH». WWW.biblio-online.ru

4, OnekrponHas oubnmnoreunas cucrema IPRbooks. www.iprbookshop.ru

5. DnexTpoHHO-O0ubnnoreuHas cucrema BOOK.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

MarepuanpHO-TeXHUYECKOEe o0ecreyeHne y4eOHOW IMCUMIUIMHBI BKJIIOYAaeT B ceOs
ayJAUTOPUIO IO TPOBEJCHUIO J1a0OpaToOpHbIX 3aHATUI. IlpoBeneHue 3aHATHI COINpPSIKEHO C
IIPUMEHEHUEM KOMIIBIOTEPOB [UIsl IOKa3a MPE3EHTAlMil, BBINOJIHEHUS IIOUCKOBON paloTHhl,
BBIUUCIICHUH U paboTe B MH(OPMAIIMOHHBIX CUCTEMAX.

Pabouas mnporpamma JUCUMIUIMHBL (MOAYJSI) HOpPU HEOOXOAUMOCTH MOXET ObITh
ajanTUpoBaHa i1 o0y4yeHHs (B TOM 4HCJIe C IPUMEHEHUEM TUCTaHLMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTUI) JIMII C OTPaHUYEHHBIMM BO3MOXKHOCTSIMH 3/10pOBbs, HMHBaJIWJO0B. s 3TOro
TpeOyeTcs 3asiBIeHUEe O0Y4aroIUXCsl, SBISIIOMUXCS JIUIAMU C OrPaHMYEHHBIMH BO3MOXKHOCTSAMU
3/10pOBbsl, MHBAJINWJAMH, WIM HUX 3aKOHHBIX MPEACTABUTEIEH U PEKOMEHJALMU IICHXO0JIOTO-
ME/IMKO-TIeJarornyeckoil komuccuu. Jlas MHBaIMIOB cojepkaHue paboueil mporpaMMel
JUCHUIUIMHBL (MOAYJSI) MOXET OINpEAENsAThCS TakKe€ B COOTBETCTBMM C WHJAWBHYaJbHOM
porpamMmMoil peaOuiuTanuy HHBaNKUAA (IpY HAJTMYUK).


https://biblio.asu.edu.ru/
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