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Paouass mnporpamma aucuuiiuibl «CTpoCHME BCLICCTBA» COCTABICHA B
COOTBETCTBHM € (pelicpalibHbIM TOCYAapPCTBEHHBIM 00pa3oBaTe/IbHbIM CTAHAAPTOM
Beiciero ooOpasosanus (PI'OC BO) no wanpasiaenuto noarorosku 04.03.01
XUMMS.

[Iporpammy cocraBuii(u) :
B.W. 3enenos, nouenr kadeapsl oduieH, HeOpraHHuecKon v )
xumun U1 UBT B XuMuH, KaHIM1AT XUMUYECKUX HAYK, JIOUCHT

PaGouass nporpamma aucuuniuunel «CTpoende BeleCTBa» YTBEPXK/ICHA Ha
3acejlaHnK Kage/pel (paspaboTunka) odmiei, Heoprannucckoit xumnu 1 UBT B
XUMHUH

nporoxkos Ne 13 «14» mas 2019 .

3apeayrowmi kadepoi (paspadorunka) bykos H.H. [A,

PaGouass nporpamva o0cyxicHa Ha 3acefanud  Kadeapbl (BBIITYCKAIONMIEH )
AHAIMTUUECKOH XUMHH
nporokoa Ne ¢ «_ & » mAs 2019 .

3aseayionuii Kaeupoit (Bbinyckarouiei) Temepnames 3.A.

YreepjicHa Ha 3acealny yueOHO-MeTOIMYECKOH KOMUCCHH (akyabreTa XuMHH
M BLICOKHX TEXHOJIOIMH

nporokoa Ne 6 «16» mas 2019 1.
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[Ipencenarens YMK ¢akyinbrera Cropoxenxo T.I1 — M

PeneHszenTobl:
Kononenko H.A., npodeccop kadenpbl GHU3HICCKOH XUMUH
GI'BOY BO «KyolI'Y»

[lerpor H.H., reHepaibHbIH AHPEKTOP
000 «MHuTennexTyanbHble KOMIIO3HIIHOHHBIE PELICHH»



1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)
1.1 llean ocBOEHUS TUCHUILIHHDI

(DOpMI/IpOBaHI/IC I'OTOBHOCTH K HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH, CBS3aHHON C
IMPOrHO3NUPOBAHUCM CBOICTB BCHICCTB U MCXAHU3MOB INPOTCKAHHUA XHUMHWYCCKHUX ITPOLCCCOB Ha
OCHOBC JaHHBIX (6] CTPYKTYpEC BE€IICCTBa n (b}IH,ZlaMeHTaJIBHBIX ITOJIOKESHUH
KBAaHTOBOMEXaHUYCCKOM TCOpHHU, B COOTBETCTBUH C KOMIICTCHTHOCTHBIM IMOAXOJ0M.

1.2 3agaun AMCHUILIMHEI

- OBnagenue cucteMoil (hyHIaMEHTAIbHBIX XUMHUYECKUX MOHATHI B 00JaCTH KBAaHTOBOU
MEXaHUKM U CTPOEHHUS BELIECTBA, HEOOXOJMMBIX B JajlbHeHIIeH npodecCHoHaIbHON
JIeSATEIIbHOCTH;

- PackpelTHe posim COBpEMEHHBIX TEOPHM, ONUCBHIBAIOIIUX CTPOEHUE BEIECTBA, KAaK
OCHOBBI TEOPETHUYECKOU U IKCIIEPUMEHTAIIBHON XUMUU;

- @opMHMpOBaHHE YMEHMs IMPHUMEHATh TEOPETHYECKHE 3HAaHUS B 00JacTH CTPOEHUS
BEIIECTBA JUISI PEIICHHS MTPAKTUYECKHX 33/1a4 JaJIbHEHIIelH mpodeccnoHaIbHOMN NesITeTbHOCTH.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucturnnuna «b1.0.31 Ctpoenue BemiecTBa» OTHOCUTCS K 00s3aTenbHOM YacTtu bioka 1
«ductunnunel (Moaynu)» yueOHOTO MIlaHa.

1.4 IlepevyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO AMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMH Pe3yJIbTaTAMH 0CBOCHHS 00Pa30BaTeIbHOI MPOrpaMMbl

N3yuenune nanHo# yueOHOM MUCIUILIMHBI HAIIPABJICHO HAa (DOPMUPOBAHUE Y
oOyuaromuxcs obmenpodeccuonansuoit komnereHuu (OITK)

B pe3ynbrare u3ydeHus yueOHOM JUCHUIUIMHBI 00yJaroIuecs

Ne
_ WNHnexkc koMneTeHuu JIOJKHBI
' 3HATh yMeTh BJIa/1eTh
1. | OIIK-4 — Cnoco6nocts  [PynaameHTansHble | Mcnonb3oBath nmony- | Cnoco6amu ucno-

IUTAaHUPOBATh pabOTHI XU-
MUYECKOW HaIlpaBJIEHHO-
CTH, 00pabaThIBaTh U UH-
TEPIPETUPOBATH IOJIY-
YEeHHbIE PE3YJIbTATHI C
UCII0JIb30BaHUEM TEOPE-
THUYECKHUX 3HAHUW U Mpa-
KTUYECKUX HABBIKOB pe-
IIEHHS] MAaTEMaTH4YECKUX
1 GU3UYECKUX 3a/1au

BAKOHBI U ITOHATHUA

X MHH, HEO0XOIH-
IMBIC JIJII ITPOTHO3U -
POBaHHUs CBOMCTB
XUMHNYCCKHUX
BEILECTB U YCIIOBUU
MPOTCKAHUSA XUMU-
YECKUX PEaKLUi C
TOYKH 3pEHUS CTPOE-
HUS UCCIIETYyEMBIX

IBCIICCTB

YEHHBIC 3HAHUS TIPU
peleHnu npogeccu-
OHAJIBHBIX 337124, BO-
3HHUKAIOIINX B XOOE
MPAKTUYECKOM JIesi-
TEIBHOCTH MPHU UC-
clIeIOBaHNU XUMHYE-
CKHUX IIPOLIECCOB U
CBOMCTB XUMHYECKUX
BEILIECTB

JIb30BaHUS TIOJTY-
YEHHBIX 3HAaHUU
TEOPETHUECKUX
OCHOB (hyHI1TaMeH-
TaJIbHON XUMHH
MIPU PEILICHUN
npogecCuoHalb-
HBIX 3aj]a4




2. CTpyKTYypa H colep:kaHue TUCHUTTUHBI

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCUMILIMHBI IO BUJaM padoT

OO6mast TpyAOEMKOCTh AWCIUIUIMHBI COCTBISET 3 3a4. eI

pacripesielieHue 1Mo BUaM paboT MpeaCTaBICHO B TAOIHULIE.

(108 wyacoB), wux

Bun yueOHol paboThl Bcero | Cemectp (uacsl)
4acoB 4 5
KonTakTHasi pabora, B TOM 4ucJe:
AyAnTOpHBIE 3aHATHS (BCET0): 68 68 -
3aHATHA JIEKIUOHHOIO TUIIA 34 34 -
JlaGopaTopHble 3aHITHS
3aHATHS CEMUHAPCKOTO THTA (CEMUHAPBI, MPAKTHUECKHUE 3aHATHS) 34 34
HNHas koHTaKTHas padora: -
KonTpons camocrositenbHoi pabotsl (KCP) 2 2 -
[Tpomexyrounas arrectanus (MKP) 0,2 0,2 -
CamocTosiTe/IbHAsA padoTa, B TOM YHcJIe:
KypcoBas pabora - - -
[TpopaboTka yueOHOro (TeopeTHUecKoro) Marepuaia 27,8 27,8
BeinoHeHre WHAMBHYaTbHBIX 3aaHUH (TIOATOTOBKA - - -
COO00I1IeHUH, Ipe3eHTalUI)
Pedepar 10 10 -
[ToaroToBka K TEKyIneMy KOHTPOJIFO - - -
KoHnTtpous -
[ToaroToBka K sK3aMeHy - - -
Oomasn yac. 108 108 -
TPYA0EMKOCTH B TOM YHCJIe KOHTAKTHasi padoTa 70,2 70,2 -
3a4.ell. 3 3 -
2.2 CTpyKTypa THCHUILIMHBI
Pacnpenenenne BuaoB yueOHOI pabOTHI U MX TPYIOEMKOCTH IO pa3/ieiaM AUCIUTUINHBL
Paznensl (TeMbl) TUCIUILIMHEL, U3y4aeMble B 4 cemecTpe (o4Hast popma)
Ne HaumeHnoBanue pa3aenoB(Tem) Kom-Bo yacoB
BCETO AynuropHas Breayauropras
pabota pabota
JI 13 | JIP CPC
1 2 3 4 5 6 7
1 | KBanToBOMexaHuueckas TEOpHs 34 12 10 - 12
CTPOCHHSI BEIIECTBA
2 | CuMMeTpust MOJIEKYIT 20 6 6 - 8
3 | DHepreTUYeCcKHe aclieKThl CTPOCHUS 23,8 6 10 - 7,8
MOJIEKYI. DIEKTPUIECKHE U MAaTHUTHEIE
CBOMCTBA BEILIECTB
4 | CTtpoeHue BelIecTBa B 28 10 8 - 10
KOHJICHCHPOBAaHHOM COCTOSTHUH
UTOI'O no pazdenam oucyuniumnsl 105,8 34 34 - 37,8
KonTpons camocrositensHoit padotsl (KCP) 2
[Tpomexyrounas arrectauus (MKP) 0,2
[ToaroroBka K TeKyIieMy KOHTPOJIIO - - - - -
OO61mas TpyA0eMKOCTh IO JTUCITUILINHE 108




2.3 Coaep:xanue pa3iesioB (TeM) I CHUATIIAHbBI
2.3.1 3aHATHA JeKIMOHHOTO THIIA

Ne| HaummenoBanue Conepxanue paszzaena ®dopma

paznena (Tembl) TEKYIIETO
KOHTPOJIS

1 2 3 4

1. | KBanToBo- MaremaTuueckuil anmnapar KBaHTOBOM XxuMuu. OnepaTophl,
MeXaHuYecKas coOcTBeHHBbIC (DYHKIIMU U COOCTBEHHBIE 3HAaUeHUs. OniepaTop
Teopus ["amunpTona. CooTHOIIEHUE HEOIPEIECTICHHOCTH.

CTPOCHHS OCHOBHBIE OCTYJIATHl KBAHTOBOM XUMUH. y
BelIeCTBa

3amaun 0 CBOOOIHOM JIBH)KEHUH YaCTHUIIbI, IBMKCHUN YaCTHU-

bl B IOTEHIIMAIEHOM SIIUKE.

OMITUPUYECKHE U TIOTYIMIUPUUECKHUE METO/IbI B KBAHTOBOM

XUMUH.

2. | Cummetpus CuMMeTpHsi paBHOBECHOM FreOMETPUUYECKOI KOHPUTypariuu

MOJIEKYII MOJIEKYJIbI. DIeMeHThl cuMMeTpun. Ornepanud CHMMETPHUH.
Toueunsle rpymmnbel cumMmMmeTpud. [IpuBoIMMbIE U HEMPUBOIH-
MBIE MPEICTABIICHUS.
Knaccugukamnus aromoB u Mmosiekyit. [lapamerpsl, onpenens-
IOII[E TEOMETPHUIO MOJIEKYJIbI, MEXbSIICPHBIE PACCTOSHUSA, Ba- vy
JIeHTHBIC YIIibl. BHyTpeHHue Bpamenus mosekyi. [lonstue
KoH(popmanuu Monekyl. [llaxmaTHble U 3aTeHeHHbIE KOH(DU-
rypaluu.

3. | DHepreTuueckre (DHEPTeTHUECKUI KPUTEPUH CYIIECTBOBAHUSI HEKOTOPOH COBO- P
ACTEKTHI TEOPUHU [KYMTHOCTU 3 (HEKTHUBHBIX aTOMOB KaK €IMHON YaCTHUIIbI — MOJIe-
CTPOCHUS KyJbl. DHEprusi 00pa30BaHMs MOJIEKYJ U3 CBOOOIHBIX aTOMOB.
BCIICCTRA. [TapiyanbHbIe SHEPIHHU OTAEIBHBIX BUIOB XUMUYECKOU CBA3H
OTMEKTPHIECKHE | 11010 Bita B TIOGBIX MOTEKYJIAX.

Y MarHUTHBIE

CBOMCTRA OHeprus o0pa3zoBaHus MOJeKyJbl. [IocTOSHCTBO 3HEpPTrUU CBS-
Beil OJTHOTO BHJa B MOJIEKYJIaXx.

BELIECTB A A y

3Hepr1/151 CTa6I/IJ'II/I3aI_II/II/I KpUCTAJINIMYCCKUM I10JIEM, KaK 3(1)(1)6KT
BJIMAHHA CTPOCHUA MOJICKYJI HA UX CBOMCTBA.

DIEKTPUYECKUI TUTOIBHBIM MOMEHT B KIIACCUUYECKON TEOPUU U
KBAHTOBOU MEXaHUKE.

[TonsipHbBIE M HEMOJIAPHBIE BeleCTBA. [[UTTOIbHBIA MOMEHT U
M30MEPUST MOJIEKYIL.

[MTaprimanbHbIe MOMEHTBI CBSI3€i U CTPYKTYPHBIX TPYIII.
BekTOopHO-aAIMTUBHAS CXEMa pacueTa JIUIMOJIbHBIX MOMEHTOB.

Jleopmarust MosieKyJl BO BHELITHEM dJIeKTpUyeckoM node. Mu-
ITyIIUPOBAHHBIA MOMEHT M MOJIIPU3YEMOCTh MOJIEKYJT. CpenHsis
[TOJISIPU3YEMOCTb, aHU30TPOIUS NOJIIPU3YEMOCTH.

CBs3b MOJICKYJIAPHBIX TOCTOAHHBIX —IUIIOJIBHOT'O MOMCHTA U
MOJIAPU3YEMOCTH — C MAKPOCKOIMMYCCKUMU XapaKTCPUCTUKAMU
IBEIICCTBA.

MomsipHas pedpakuus. IMIUpUUECKas cxema pacuera pedpa-

KITHH.




IMarHuTHBII MOMEHT M MarHUTHAs! BOCOPUUMYHUBOCTD MOJIEKY-
iibl. COCTOSIHME MOJIEKYJT B MATHUTHOM ToJIe. JlnaMarHuTHele U
[apaMarHUTHBIE BelecTBa. PeppoMarHeTusM.

3eeMaHOBCKHE YPOBHU SHEPTUU. Y CIIOBUS SACPHOIO MarHUT-
HOI'0 pEe30HaHCA.

Xumuyeckuit casur u ero uareprnperanus. 1P, [Tapamaruur-
HBIC YaCTHUIIBI.

[TosHas sHEPrUs MOJIEKYJIbI KaK CyMMa 3JIEKTPOHHOM, KoJieba-
TEJIbHOW U BpaIlaTEIbHON COCTABIIOIMX. MeXMONEKYIIpHOE
B3aUMOJICICTBHUE.

OTHOCHUTEIBHOE [10JIOKEHUE IEKTPOHHBIX, KOJIEOATENbHBIX U
BpalaTeIIbHBIX YPOBHEN YHEPIUH.

DIIEKTPOHHBIE COCTOSHUS, KOJIEOATENbHBIC COCTOSHUS, Bpalla-
TEJIbHBIC COCTOSHUSI.

BparmiarensHbie, KoJIeOaTSIbHBIC U AJICKTPOHHBIC CTICKTPHI.
Teopust KPUCTAILTUYECKOTO TOJISt M TEOPUS MOJIS JINTaHI0B KaK
OCHOBA MHTEPITPETALNN CTICKTPOB KOMIUICKCHBIX COCTMHCHUH.
[TpaBuna orbopa.

BHaueHHE MOJICKYJIAPHBIX CIICKTPOB JIS pCIICHUA ITPAKTUYICC-
KX 3aJ1a4 XUMHYCCKOH HAyKH.

4. | Ctpoenue CTpykTypHas Kiaccu(uKanus KOHICHCUPOBAaHHBIX (a3. v
BEILIECTBA B Jlnarpammbl cocTostHUS. MrHOBEHHAsl KOJI€0aTenbHO-yCPEAHEH-
KOHJICHCUPOBAH- Hasl CTPYKTypa *kujakoctei. CoBpeMeHHbIe ClIOCOObI OMMCAHUS
HOM COCTOSIHUU  [CTPYKTYpBI )KHJKOCTEN. AMOpdHbIE BemecTBa. JKuakue Kpuc-

TaJlIbl (XOJIECTePUKH, HEMAaTUKU U 11p.). MneanbHble KpUCTaILIbI.
OcCOo0eHHOCTH yIbTPaJUCHIEPCHOTO COCTOSIHUS BEILECTB.
CtpyKTypa rpaHulibl pazjiena KOHACHCUPOBaHHbBIX (a3.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA

Ne| HaumenoBanue Temarrka NpakTUYECKHUX 3aHATHI (CeMUHAPOB) ®opmMma
pasnena (Tembl) TEKYIIEro

KOHTPOJISI

1 2 3 4

1. | KBanroBo- MaremaTtnuecknii annapar KBaHTOBOW xumuu. Oneparopsl,
MeXaHu4yecKass | coOCTBEHHbIE (PYHKIIMU U COOCTBEHHbIE 3HaUeHUs. OCHOBHbIE
TEOpUs IIOCTYJIaThl KBAHTOBOW XMMHMH. v
CTPOCHHA Vpasuenue lllpenunrepa.

BEIIECTBA
3aauu 0 CBOOOHOM JIBMYKEHUM YAaCTHIIbI, TBUKEHUHU YACTULIBI
MTOTEHIIUATIBHOM SIIHKE.
OMIIMPUYECKHE U TIOTYIMIINPUUECKUE METO/IbI B KBAHTOBOM XM+
MHUHU.

2. | Cummerpus CumMMeTpusi paBHOBECHOU T€OMETPpUUYECKON KOHPUTypariuu v
MOJIEKYJI MOJIEKYJIBI. DIIEMEHTBI CUMMETpUH. Oniepaniii CHMMETPHH.

Toueunsle rpymnmnsl cummerpuu. IIpruBoauMbIe 1 HENPUBOIH-
MBIE IIPEICTABICHHUS.




DHepreTu4YecKue
ACMEKThl TEOPUU
CTPOCHUS
BEIIECTBA.
DIIEKTpUUYECKHE
Y MarHUTHBIE
CBOMCTBA
BEIIECCTB

OHeprust 00pa3oBaHUs MOJIEKYJIbI.

DHeprust cTabuIn3anuy KpUCTALTHYECKUM T10JIEM KakK dPPeKT
BJIMSIHUS CTPOCHUS MOJIEKYJI Ha MX CBOMCTBA.

DIIEKTPUYECKUH JUIOIBHBI MOMEHT B KJIACCUUECKON TEOPUU
U KBAaHTOBOI MEXaHHUKE.

[TapuuanbHbie MOMEHTHI CBSI3€H U CTPYKTYPHBIX TPYIIIL.
BekropHo-agauTuBHas cxema pacuera JUMOJIbHBIX MOMEHTOB.

CBs3b MOJICKYJIAPHBIX TOCTOSAHHBIX — AUITIOJIBHOI'O MOMCHTA U
MOJIAPU3YEMOCTH — C MAKPOCKOIIMYECKNUMU XapaKTCPUCTUKA~
MM BCIICCTBA.

MounsipHast pedpakius. DMIupUUYecKas cxema pacuera ped-
PaKIUi.

MarHuTHbI MOMEHT U MArHUTHAsA BOCHPUUMYHUBOCTh MOJIE-
Kyibl. COCTOSIHUE MOJIEKYJI B MATHUTHOM I10JI€.
JlnamarauTHbIE ¥ ITapaMarHuTHeIE BemecTBa. deppomarue-
TH3M.

SAMP-cniekTpockonus. YClI0BHUS SIEPHOTO MArHUTHOTO PE30-
HaHca. XMMHUYECKUW CIBUT. PenakcaluoOHHbIE SABICHUSA.
[IudT-peareHTHI

Xumuueckuil caBur u ero uHtepnperauus. JI1P. [Tapamar-
HUTHBIC YaCTHUIIBI.

[TonHas sHEPTHUsi MOJIEKYJIBI KaK CyMMa 3JIEKTPOHHOM, KoJie-
OaTeNbHON W BpaIlaTeIbHOW COCTAaBISIONINX.

OTHOCHTEIBHOE MOJIOKCHUE OJICKTPOHHBIX, KoJIcOaTEIbHBIX U
BpallaTCIbHbIX ypOBH@fI OHCPI'uu.

BpamarenbHble, koneOaTeabHbIE U AJIEKTPOHHBIE CIIEKTPHI.
[TpaBuna or6opa.

3HaueHue MOJICKYJIIPHBIX CIICKTPOB AJIA pCHICHUSA ITPAKTUYC-
CKHX 3aJa4 XUMHUUYECKOMN HayKH.

Crpoenue
BEIIIECTBA B
KOHACHCHUPOBAH
HOM COCTOSIHUU

Juarpammsl coctosiHusl. CTpyKTypa ¥ CBOWCTBA KUAKOCTEH,
CTPYKTypa TBEPIOTO Teja. 30HHAsI TEOPUs TPOBOAMMOCTH.

Kunkue kpucTamibl.
Oco06EHHOCTH YIBTPAIUCIIEPCHOTO COCTOSIHUSI BEIIECTB.
MeXMOTIeKyIsIPHOE B3aMMO/ICHCTBHE

KomnnekcHeie coennHenud. Teopus KpucTamIn4ecKoro moJist
Y T€OpUS MOJIS JIUTAH/I0B.

VYerusiii onpoc (Y), Hantucanue pedepara (P)

2.3.3 JlaGopaTopHble 3aHATUS
He npenycMmoTtpensl

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHBI.




2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeHusl HJIA CAMOCTOSATEILHOH padoThI
00y4YaIUXCs M0 JTUCHUILINHE (MOIYJIIO)

Bun CPC

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICYCHUST TUCITUTUIUHBI 110
BBITIOJTHEHUIO CAMOCTOSITETIbHOM paboThI

2

3

[TpopaboTka
y4eOHOT0
(TeopeTnyeckoro)
Mmarepuana

[upenscon, B.I'. KBanToBas xumus. MoJieKyibl, MOJIEKYJIAPHBIE CUCTEMBI
U TBepJbIe Tesla [DIIeKTPOHHBIN pecypc] : yueOHOe mocodue it By30B /
B.I'. Hupenscon. — 4-e uza. (311.) - M.: Jlaboparopus 3uanuii, 2017. - 522
c. - (YueOnuk s Beiciieid mkossl). - ISBN 978-5-00101-502-4. — Pexxum
nocryma: https://e.lanbook.com/book/94104#book name

. Kampimos, B.M. Ctpoenue BemiecTBa [DIEeKTpOHHBIN pecypc] : yueOHoe

nocobue / B. M. Kampimos, E. I'. Mupomnukoa, B. I1. Taraypos. - 2-¢
u3a., ucnp. u gpom. - Cankr-lIlerepOypr : Jlawp, 2017. - 236 c. -
https://e.lanbook.com/book/90007#authors.

. CuzoBa, O.B. MonekymnsipHas CHMMETpUsST B HEOpraHMYECKOH W

KOOPJIUHAIIMOHHOW XUMHH [ DJIEKTPOHHBIA pecypc] : ydeOHoe mocodue /
0O.B. CuzoBa, H.B. BanoBa, A.A. BauuH. - U3a. 2-e, nepepad. u gorm. —
CII6.: UznatensctBo «Jlauby, 2016. - 276 c. - (Y4eOHUKH IS BY30B.
CneuunanbHast naureparypa). - ISBN 978-5-8114-2173-2. — Pexum
noctyna: https://e.lanbook.com/book/76285#book _name

Munkun, B.U. Teopus ctpoenus monekyn [Tekcr] : yueOHOE mocoOue
I CTyIeHTOB BYy30B / B. 1I. MunkwuH, b. §. Cumkun, P. M. Munses. - 2-
e m31., nepepad. u gom. - PocroB /Il : denukc, 1997. - 558 c. -

(YueOnukn u ydeOHble mocoOust). - bubmmorp. B konme ri. - ISBN
5222001067

Kypnan obmieit xumun
XKypHan HeopraHM4ecKoi XUMHUU

Kypnan pusnueckoit Xumuu

Pegepar

ol B S

Hupenscon, B.I'. KBanToBas xumus. Monekysbl, MOJIEKYJISPHbIE CUCTEMBI
U TBepJble Tesa [DJIEeKTPOHHBIN pecypc]| : yueOHoe mocolOue st By30B /
B.I'. Hupenscon. — 4-e uza. (311.) - M.: Jlaboparopus 3uanuii, 2017. - 522
C. - (YueOnuk mis Beicireit mkonel). - ISBN 978-5-00101-502-4. — Pesxxum
nocryna: https://e.lanbook.com/book/94104#book name

. Kampimos, B.M. Ctpoenne BemiecTBa [DIEKTPOHHBIN pecypc] : yueOHOe

nocodue / B. M. Kampimos, E. I'. Mupomnukosa, B. II. Taraypos. - 2-e
m3a., ucnp. u pom. - Caskt-lIlerepOypr : Jlawp, 2017. - 236 c. -
https://e.lanbook.com/book/90007#authors.

. CuzoBa, O.B. MomnekynsipHas CUMMETpUSI B HEOPTraHWYECKOH U

KOOPJIUHAIIMOHHON XUMHH [DIEeKTpOHHBIA pecypc] : yueOHoe mocobue /
O.B. CuzoBa, H.B. BanoBa, A.A. Bauun. - U3a. 2-e, nepepad. u gom. —
CII6.: UznatensctBOo «Jlauby, 2016. - 276 c¢. - (Y4eOHUKHU IS BY30B.
CrnenmanpHast sureparypa). - ISBN 978-5-8114-2173-2. — Pexum
nocryma: https://e.lanbook.com/book/76285#book_name

. Munkun, B.. Teopus ctpoenus monekyn [Tekcr] : yueOHOEe mocoOue

Ui cTyeHToB By30B / B. 1I. MunkuH, b. §. Cumkun, P. M. Munses. - 2-
e u3a., nepepab. m jgomn. - PocroB H/J| : ®Penmkc, 1997. - 558 c. -

8



https://e.lanbook.com/book/90007#authors
https://e.lanbook.com/book/76285#book_name
https://e.lanbook.com/book/94104#book_name
https://e.lanbook.com/book/90007#authors
https://e.lanbook.com/book/76285#book_name

(Yuebunku u y4deOHble mocoOus). - bubnmorp. B konme ri. - ISBN
5222001067

5. XKypnan obmieit xumun
6. JKypHay HeopraHMYeCKOW XUMHUHU

7. XKypnan ¢puznueckont XuMum

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydYaromUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPHUATHS UHPOPMALIIH

JList i1l ¢ HapyIEeHUSIMH 3PEHUSL:

— B ieyaTHOM popme ¢ yBeTMYEHHBIM MIPUPTOM.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIe4aTHOM (opme.

JList i1 ¢ HapyIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO armapara:

— B IIe4aTHOM (opme.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B yueObnom mpomecce mno jucuumianHe «CTpOe€HUE BELIECTBAa» HUCHOJIb3YIOTCA
KOHCEpBAaTHUBHbIE (JIEKLIMM), PENPOAYKTUBHbIE (IPAKTUYECKUE 3aHATUSA) U TBOPUYECKUE
(moaroroBka pedepaToB) MeJarorn4eckue TEXHOIOIHH.

JUis MHBaJIMIOB M JIUI| C OTPAHUYEHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI MCIOJIB3YIOTCS
o0pa3oBaTesIbHbIE TEXHOJIOTUH, T03BOJISIOLINE MTOJIHOCTRIO HHANBUYAIU3UPOBATE COJEPKAHHE,
METO/BI M TEMIIbl Y4eOHOU AEATEIbHOCTH, BHOCUTh BOBPEMsI HEOOXOINMBbIE KOPPEKTHUBHI KaK B
JeSITENIbHOCTD CTY/IEHTAa MHBAIN/IA, TAK U B JIEATEIbHOCTh IIPENO1aBaTeNsl.

4. OueHo4yHbIe CPeACTBA JIsl TEKYlIero KOHTPOJIS yCIIeBaeMOCTH U MPOMeKYTOUYHOI
aTTrecTanuu

OneHouyHble CpeACTBa MpeIHAa3HAYeHbl JJs KOHTPOJS M OLEHKM 0Opa3oBaTelbHBIX
JOCTIDKEHUH  o0ydaromuxcs, OCBOMBIIMX HporpamMmy ydeOHoN mucuumianabl  «b1.0.31
CtpoeHue BeuiecTBay.

OneHouHbIE CPECTBA BKIKOYAOT KOHTPOJIBHBIE MATEPHAIIBI Ul IPOBEICHUS TEKYIIero
KOHTPOJIA B (opMe BOMNPOCOB, 3aJaHUM W TEeM JJi1 CaMOCTOSTENIbHON paboThl U
NPOMEKYTOYHOM aTTecTaluM B popMe BOIPOCOB U 3aJjaHUM JIJIs IOATOTOBKH K 3aUeTy.

OneHouyHble CpeACcTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BEHIOUPAIOTCS C YUETOM MX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Npu HEoOXOJUMOCTHM HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU
310pOBbs TPENOCTABIIAETCS JOMOJIHUTEIBHOE BPEMS ISl IOATOTOBKM OTBETA HA DK3aMEHE;

— MIPU MPOBEJICHUH MPOLIETYPHl OLICHUBAHUS PE3YJIbTAaTOB O0YUEHHUSI UHBAJIUIOB U JIUIL C
OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbsI MPEAYCMATPUBAETCSA UCIIOJIb30BAHHE TEXHUYECKHX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX MHJUBUIYaTbHBIMU OCOOCHHOCTSAMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCs ¢ OTPAHNYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U UHBAJWAOB IIpOlLlelypa OLIEHUBAHUS pE3YyNbTaTOB OOYyYEHHUs 10 JUCHUILUIUHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusl pe3yabTaToB OOY4YE€HUS WHBAJIUAOB U JIUIl C OTPAHUYEHHBIMH
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) IMpeaycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B QopMmax, aJanTUPOBAHHBIX K OrPAaHUYEHHSIM HMX 3J0pPOBbS M BOCIPUSATHUS
uHpOpMaLUu:




Jlnist Iu1 ¢ HapyIIEeHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIyist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist i1 ¢ HapyLeHUsIMUM OTIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHo opme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

CTpyKTypa OllEeHOYHBIX CPEICTB AJIs TEKYIIel U MPOMEKYTOYHOH aTTecTaluu

Ne Kontponupyemslie pa3aeis Kon HanMeHoBaHME OIICHOUHOI'O CPEICTBA
n/n (TeMbl) TUCIMITIIMHbI KOHTPOJIMPYEMOit Texymmii ITpomesxyTouHas
KOMIIETEHIHH KOHTPOJITh aTTecTauus
(vt ee 9acTH)
1 | KBanToBOMEXaHUYECKAs TEOPUS OIIK-4 Y 3auer
CTPOEHHUS BEIECTBA
2 | CummeTpust MOJIEKYJ OIIK-4 Y 3auer
3 | DHepreTUyecKue acreKThl OIIK-4 P 3auer

TCOPHUU CTPOCHUA BCIICCTBA.
QHGKTpI/I‘-IGCKI/Ie 1 MarHuTHBIC
CBOMCTBA BCIICCTB

4 | CtpoeHue BelIecTBa B OIIK-4 N 3auer
KOHJICHCUPOBAHHOM COCTOSIHUU

IHoxkazaTenu, KpUTEPHHU H IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIHIA

Koa n CocTaB ypoBHeii 0CBOCHHSI KOMIIETEHIUH IJIAHMPYEMbIM pe3yJibTaTaM
HaMMeHOBaHHe 00y4eHHs1 M KPUTEPHUSIM MX OlleHUBAHUS
KOMIIETeHIIHHU MOPOroBbIN \ 0a30BblIii \ NPOABHHYTBIA
Ouenka
VY noBneTBOpUTENHHO/ Xopo110/3a4TeHO OTAM4YHO/3a4TEHO
3a4TEHO
OIIK-4 — 3naem: OcHOBHBIE 3a-  3Haem: 3akoHBI U IOHS- |3naem: OyH1aMeHTaIbHbIE

CnocoOHOCTh [KOHBI U TTOHSTHS XUMHH, [THA XHUMHH, HCO6XOI[I/I' BAKOHBI U ITIOHATHUA XUMHUHU,
IJIaHUPOBATH H€06XOI[I/IMBI€ AJIg IpOr- MBIC IJI ITPOTrHO3UPOBaA- HCO6XOI[I/IMI)IC AJI IPOTrHO-

paboThI XU-  [HO3UPOBAHMS CBOWCTB  |[HUS CBOMCTB XMMHYE- BUPOBAaHUs CBOWCTB XUMH-
MHYECKOU XUMUYECKNX BEIIECTB U |CKUX BEIIECTB M YCIOBUM HECKUX BEIIECTB U YCIOBUN
HaIlpaBJIeH-  [YCJIOBUM IIPOTEKAHUSA XU- [IPOTEKAHUS XUMUYECKUX [IPOTEKAHUS XUMUUECKUX
HOCTH, 00pa- |MHYECKUX peaklui ¢ [PEAKIIMI C TOUKH 3pEHUs [PEaKIUi C TOUYKH 3PEHUS
0aThIBaTh 1 TOYKH 3PEHUS CTPOCHHSI (CTPOEHUS MCCIETYEMBIX CTPOEHUS MCCIETyEeMBIX
MHTEPIPETU- [MCCIIEYEMBIX BEIIECTB  [BEIIECTB BEIICCTB

poBarh noiy-
yeHHble pe3y- |Vumeem: Ucnonb3oBate  |Vmeem: Ucnionb3oBate  |Vmeem: TBopueckn nmpume-
JBTAaTHI C UC- [OJTYYECHHbIE 3HAHUS IPU [IOJTYUYEHHbIE 3HAHUS IIPU HATH MOJTYUYECHHbIE 3HAHUS

M0JIb30BAHU- [pEIIEHUH 0a30BBIX MPO- |pelIeHuH mpodeccro- [PU pEIICHUU HECTaHIapT-
€M TeopeTH- (PeCCHOHANbHBIX 3a/1a4, [HAJIbHBIX 3a/1a4, BO3HU- HBIX MPO(HECCHOHATBHBIX

YECKHUX 3Ha- IBOSHUKAIOIIUX B XOI€ KaroIIX B XOAC MMPAaKTU- [Baaa4d, BOSHUKAIOMIUX B XO0-
HUHM M Ipa-  [IPAaKTUYECKOM JESTENb- MECKOM NEATEIbHOCTH  [1€ MPAKTUYECKON AESITElNb-
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KTHUYCCKUX HOCTH IIpHU UCCJICAOBA- MpH UCCIICAOBAHNUN XU~ IHOCTHU IIPU UCCJIICAOBAHUUN
HAaBBIKOB p€- HHWH XUMHWYCCKUX ITPOLC- MUUYCCKHUX ITPOLUECCOB 1  XUMHUYCCKUX ITPOLECCOB U

LIEHHS MaTe- [CCOB U CBOMCTB XMMHYE- (CBOMCTB XMMUYECKUX CBOMCTB XMMHYECKHUX
MAaTUYECKUX (CKUX BELIECTB BEILIECTB BEILIECTB

u pusnye-

CKHX 3a/1a4  Braodeem:. bazoBbiMu Bnaoeem: llpuemamu  |Bradeem: Ilpuemamu uc-

MpUEeMaMU UCIIOIb30Ba- | UCIIOJIb30BAHUS MOJTY-  [MOJIb30BAHUS MOJTYYSHHBIX
HUS IOJTyYEHHBIX 3HAHUH | YeHHBIX 3HaHUHN Teope- BHaHMN B 0bimacTu QpyHAa-

TEOPETUUECKUX OCHOB TUYECKHX OCHOB MEHTaJIbHON XUMUU NpU
XUMUHU IPU pELICHUN (GbyHIIaMEHTaJIbHON XU~ [pEIICHUU HEeCTaHAapTHBIX
npogeCCHOHATBLHBIX MUH TP PEIICHUH NIPO- MpodecCHOHANbHBIX 3a1a4
3ajay (heccroHaIbHBIX 3a7a4

BOoo~NOoOR~WDNE

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANUMBIE /IJIl OLlEHKH
3HAHWH, YMEeHHUIi, HABLIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIMI B MIpollecce 0CBOEHUS 00pa30BaTeILHOI MPOrPaMMbl

Bonpoch! 1 3a1anus 1Jis1 TEKYLIEro KOHTPOJIS

B uém 3akirouaercs pasznuna noHsatuil GyHkuus, Gpynkimonan, oneparop? (OITK-4)
Cohopmynupyiite monstue kommyratopa orneparopos (OITK-4).

Kaxkue oneparopsl HazbiBatoT DpmutoBbivMu? (OITK-4)

Yro Takoe oneparopubie ypaBuenus? (OI1K-4)

Kakue dynkunu HaseiBatoT cooctBeHHbIME? (OITK-4)

Omnpenenute noustue «CobcrBennbie 3HaueHus» (OITK-4).

B 1em cymrHocTs TepmuHa «Beipokaenue Gpynkuuiin»? (OI1K-4)

Kakue omneparopbl kBaHTOBO# MexaHuku Bam uzBecthbi? (OITK-4)

Onepatop 'amusbprona (OITK-4).

. 3anuiuTte BeIpaxkeHue oneparopa Habna (OITK-4).

. 3anuiuTe BhIpakeHHe MpUHIUIA HeonpeneneHHoctr (OITK-4).

. [lepeuncinte OCHOBHBIC IOCTYaThl KBaHTOBOM MexaHuku (OITK-4).

. anummure ypaBHenue Llpeaunrepa (OI1K-4).

.B  4éM mnpeuMyliecTBO HCHOIb30BaHMA c(epUyecKHMX KOOpAMHAT TpU PELICHUU

KBaHTOBOMexaHu4eckux 3anaq? (OI1K-4)

[Touemy 1715t aToMa BOJIOPO/Ia ¥ BOAOPOAONOO0HOI0 aTOMa MOTYT OBITh ITOJTy4€Hbl TOUHbIE
BOJIHOBBIC (DYHKIIUH IIyTEM IpsMOro perieHus ypaBaenus [penunrepa? (OI1K-4)
OO0BsicauTe cymHocTh MeTona Xaptpu-doka (OITK-4).

AO Cmarepa-3ennepa (OITK-4).

Tepmbl MHOTO3JIEKTPOHHBIX aTOMOB (OITK-4).

Cucrema tepmoB (OITK-4).

[Mpasuna [pEnna mis onpenenenus: ocaioHoro tepma (OI1K-4).

Oddexr 3eemana (OI1TK-4).

LS u JJ-cBs3p (OIIK-4).

[Mpubnmxenue bopua-Onnenreiimepa (OITK-4).

Meron I"aiitiiepa-Jlonnona (OITK-4).

Metox MO JIKAO (OIIK-4).

VYpasuenue Pyraana (OI1K-4).

[Monysmnupudeckue Meto bl B kBaHToBOM xumun (OITK-4).

Meron Xrokkens (OITK-4).

Meton ®@pocra (OITK-4).

ApoMaTHYHOCTh U aHTHapoMatudHocTh (OITK-4).

KommyTtupyror m oneparopsl A u B ecimn A= x; B=y? (OIIK-4)
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32
33
34
35
36

37
38

39.
40.
41.

42.

43.
44,
45.
46.
47.
48.
49.

50.

51

52.
53.
54,
55.
56.
57.
58.
59.
60.
61.

62.

63.

64.

65.
66.
67.
68.
69.
70.

71

. Jluneen 1 oneparop A= x2? (OITK-4)

. Jlokaxxure nmuHerHOCTh onepatopa d/dx (OITK-4).

. Jlokaxkure, uto omneparop 1 d/dX nuneen u spmutoB (OIIK-4).

. Viosnersopsier mu Gpynxims exp(ax) ypapuaenmto Lf =Lf, eciu L = d?/dx?? (OIIK-4)

. OrieHnTe K03GPUIMEHT MPO3PauHOCTH MOTEHIMATBHOTO 0apbepa, ecin: Do~ 1, Uo-E =108
Jox, p=10"kr, 1=10"% (OIIK-4).

. B pamkax JJ-CBsI3u yCTaHOBHTE TEPMBI IS 3JCKTPOHHOM KoHburyparwu Sp (OITK-4).

. YCTaHOBHUTE BCE BO3MOXKHBIE TEPMBI Ul CUCTEMBI M3 JIBYX P-3JIEKTPOHOB, BbIOEpHUTE Ha

OCHOBaHMU U3BECTHbIX Bam mnpaBuia ocHOBHOW TepMm (ucmonb3yiTe cxemy Paccena-

Caynpaepca) (OITK-4).

Onpenenure KOHCTaHTY 3kpanupoBanus S mst AO 18,2p,3p aroma xiopa (OITK-4).

Onpenaenute 3GGeKTUBHBIN 3aps sapa A 6S nekTpoHa aroma ragoiaunaus (OITK-4).

Ucnonp3zys MOX, nocTpoiiTe nuarpamMmy sHEpreTudeckux ypoBHed m-MO U cXeMbl HX

3aI0JIHEHUS] AIEKTPOHAMHM ISl LIMKJIONPONEHUIBHON CUCTEMBI (Cilydau KaTHOHA, pajuKaia

u annona) (OITK-4).

Hcnome3yst rpaduueckuii  merom Dpocra ompenenMre  SHEPreTHYESCKHE  YPOBHU

UKJIONeHTaauenna u 6ensona (OIMK-4).

[epeuncnute OCHOBHBIC AIeMEHTHI cuMMeTpun Mosiekya (OITK-4).

Haiite onpenencHue nousatuio «rpymmay (OI1K-4).

UYro Takoe ToueuHas rpymnna cummerpun? (OITK-4)

OmnpenenuTe ONEpaIfio YMHOKEHUS T ToYe4uHOU Tpymmbl cumMeTpun (OITK-4).

Kakum 00pa3omM MOXKHO OTIMUUTh a0eneBbl U Heabenensl rpymmbl? (OITK-4)

Kakue rpymmsl ciMMeTpun Hanbosee xapaktepHsl s Mosiekyn? (OI1K-4)

K kakoil rpymnie cuMMETpUM MOXHO OTHECTH TI'OMOSAEPHBIE JBYXaTOMHBIE MOJIEKYJIbI?

(OIIK-4)

K kakoil rpymnne cUMMETpUM MOXHO OTHECTH IeTepOsiACpHBIE JIBYXaTOMHBIE MOJEKYJIbI?

(OIIK-4)

. Uro HazwiBatoT xapakTepom rpymisi? (OI1K-4)

Haiite onpenenenue Tepmuna «lIpencrasnenue rpynmsiy (OI1K-4).

Kaxkue mpezcraBienus oTHOCAT K HenpuBoaumbiM? (OTTK-4)

Kaxkue mpezcranenus obo3Havarotes tg? (OI1K-4)

Kakwue nipeacrasinenus obo3nadarorces b1? (OITK-4)

Kaxkue nmpezacranenus obo3navarotes a1? (OITK-4)

Kakwue nipeacrasienus obo3nagarores e? (OITK-4)

OrmpenenuTe 3IEeMEHTHl CHMMETPHH M TPYIIITY CHMMETpUH MoJieKyibl ammuaka (OITK-4).

[MocTpoiiTe TabNUIly YMHOKEHUS IS 3JICMEHTOB CUMMETpHsi MoJieKy bl ammuaka (OI1K-4).

[Moctpoiite kBaapat Kanu mst rpymmsr Cay (OITK-4).

Oxapakrtepu3yiite npeoOpa3zoBaHue p-opOuTasiell NMpu omnepanusx cumMmerpuu rpynmsl Coy

(OIIK-4).

Oxapakrepusyiite npeodpazoBanue d-opOuTasnell mpu onepanusx cuMmmerpun rpymmbl Coy

(OIIK-4).

Omnpenenure xapakTepbl HEMPUBOIUMBIX IpeacTaBieHuit rpymnmbl Cay B 6a3uce p-opoutanei

(OIIK-4).

Omnpepaenure XapakTepbl HEMPUBOIUMBIX MpeacTaBicHui rpymisl Coy B 6asuce d-opOuTaneit

(OIIK-4).

Yemy paBHO YHCIIO HEMTPUBOIUMBIX TipencTaBieHuii rpymmbi? (OITK-4)

[IpuBenuTe NpUMepsl MOJIEKYJ ¢ Tpynmoi cumMeTpun Dan (OITK-4).

[puBenuTe IpUMEpbI MOJICKYJT ¢ rpymmoi cumMeTpun Dsh (OITK-4).

[TpuBenute npumeps! amopdubix Bemects (OITK-4).

Kakwe cBolicTBa SIBIAIOTCS HEOOXOAUMBIM mpu3HakoM kpuctamia? (OITK-4)

Kakue teopun crpoenus xxunkoctu Bam msBectabl? (OITK-4)

. Jlaiite onpenesienne repmuny «MosnspHas pedpakmus» (OITK-4)
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72. Ilpu Kakux 00CTOSTEILCTBAX OBLIM OTKPHITH Me3oMopdHbIe cBoiicTBa BernecTB? (OITK-4)

73. Kakyro ¢dopMmy MoOIIeKyl UMENH IKUIKOKPUCTAJUIMYECKHUE BEUIECTBA, OTKPBITHIE
Peitnuruepom? (OITK-4)

74.B 4eMm pasHHIIA MEXIYy JTUOTPOIHBIMH M TEPMOTPONMHBIMHU KHUIKOKPUCTALTHICCKIMHU
BemectBamu? (OITK-4)

75. B nuteparype pacnpocTpaHeH TEPMHH «IUCKOTUKN», 4T0 OH 0003HadaeT? (OITK-4)

76. B xakux Hejsx UCIONb3yeTCs ABjIeHue sk3anbranun pedpakiuu? (OITK-4)

77. YTo MOHUMAIOT MO TSPMUHOM <OKHJIKOKPHUCTAITHYECKOE TepMOMOKpbiBaio»? (OITK-4)

3aganusa

Ipu 293K mnotHOCTH a%-TO pacTBOpa BelecTBa A B Boje pasHa d r/cM°, mokasaTesb
npesaomieHus N. Beraucanre MOISpHYIO pedpakiuio BEIEeCTBa a, €M I BOJIbl INIOTHOCTb
cocrasnser 1,000r/cm®, a mokazarens npenomnenns — 1,333 (OIIK-4).

Ne a% BemiectBo A d n
78. 31,000 HCI 1,157 1,407
79. 30,000 H>SO4 1,220 1,370
80. 40,012 HCIO3 1,293 1,367
81. 17,034 LiBr 1,129 1,362
82. 35,002 LiCl 1,174 1,414
83. 24,501 NaCl 1,187 1,377
84. 12,505 Na>SO4 1,116 1,352
85. 9,0401 K2SO4 1,075 1,345
86. 44,012 C12H22011 1,191 1,406
87 44,023 CO(NH2). 1,121 1,400

88. lunonbHbiii MoMeHT. [lonspubie u Henonspubie Bemectsa (OITK-4).
89. BekTopHO-aI/IUTHBHAS CXEMa pacueTa AUMOIbHbIX MOMeHTOB (OITK-4).

90. MarHuTHBII MOMEHT ¥ MarHMUTHasi BOCIIPUUMYUBOCTH BeriecTs (OITK-4).

91. Metozpt DIIP u SIMP (OITK-4).

92. DnekTpoHHBIE, KOIebaTeNbHbIC U Bpalateibabie ypoBHH dHeprun (OI1K-4).

93. Monekyssipasie criekTpbl. [IpaBuia ot6opa (OITK-4).

94. DHepreTuyeckue KpuTepuu cymiectsoBanus moiekyn (OITK-4).

95. JlucnepcnoHHOE, OPUCHTALMOHHOE M UHIYKIIMOHHOE B3aumoseiicteue (OITK-4).
96. DHeprus XUMHYECKUX CBsi3eil u MeTobl €€ onpenenenus (OITK-4).

97. Dxcumepsl u sxcutuiekcsl (OITK-4).

98. Teopust kpucraummdeckoro noss (OITK-4).

99. Cnexrpoxumuyeckuii psia (OITK-4).

100. Teopema Sna-Temnepa (OITK-4).

IIpumepHbIe TeMbI pedepaToB
1. Cwusl Ban-nep-Baansca (OIIK-4).
2. Paman-cnextpockomnus u e€ mpUMEHeHHe B HMccienoBaHnn xummudecknx BemiectB (OITK-
4).

3. Cnextpsl momunuctenin (OI1K-4).

4. MarHuTHas BOCIIPHUMYHUBOCTh BemliecTB. DeppomarHeTu3m. AHTH(EPPOMAarHETH3M.
®deppumarneruku (OT1K-4).

5. MounekymsipHbIE MAaTHUTHI U TIEPCIIEKTHBBI X Uctonb3oBanus (OITK-4).

6. OpueHTAIMOHHOE U TUCTICPCHOHHOE B3aMMOJICHCTBHS M WX BJIMSHHE Ha CBOMCTBA BEIIECTB

(OIIK-4).

Mertobl onpeeCHHS AUMOIBHBIX MOMEHTOB XUMHUecKuX coeaurennii (OITK-4).

8. DIIP-cekTpockonuss U €€ MPUMEHEHHE K PEIICHUI0 CTPYKTYPHO-XMMHUYECKUX 3a7ad
(OIIK-4).

9. DHeprus XUMHUECKUX CBsizel U MeTo bl e€ onpenencuus (OITK-4).

~
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10.
11.

12.

13.

BoOoo~NoR~WNE

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

0.
. 3aMyIIUTe BbIPpAKEHUE PUHIUIIA HEOIIPEIEIEHHOCTH.
12.
13.
14.

Dkcumepsl 1 dxcuruiekcesl (OTTK-4).

Crnexrpockonust IMP-BbICOKOr0 pa3pelieHus: B UCCIAEA0BaHUN CTPYKTYpPhl OpraHM4eCKUX

semtects (OITK-4).

HK-cnexrpockonus. IIpumenenne MK-crieKTpoB B KadeCTBEHHOM M KOJIMYECTBEHHOM

ananuse (OITK-4).
CrieKTpOoCKOMHUs AASPHOro MarHUTHOTO pe3onanca (OITK-4).

3ayeTHO-IK3aMeHAIMOHHbIE MATEPHAJIBI J1JIsl IPOMEKYTOYHOM aTTecTalluM (3a4eT)
Bonpocsl )i NOATOTOBKH K 3a4eTy

B uém 3akmrogaercs pasHula MOHATUN QyHKIHS, QyHKIIMOHAT, oriepaTop?
Cdopmynupyiite moHsATHE KOMMYTaTOpa ONEPaTOPOB.

Kaxkue oneparopsl Ha3pIBalOT DPMUTOBBIMU?

Yto Takoe onepaTopHbIe ypaBHEHUs?

Kakne QpyHKIMu Ha3bIBAIOT COOCTBEHHBIMU?

Omnpenenure noustTrue «CoOCTBEHHbIE 3HAUCHUSY.

B uem cymnocTs TepMuHa «Boipoxaenue GpyHKUni»?

Kakue oneparopbl KBaHTOBOW MeXaHUKH Bam n3BecTHBI?

Oneparop ["amunpTOHA.

3anuinuTe BhIpaKEHUE orepaTopa Habua.

[Iepeuncnnre OCHOBHBIE ITOCTYJIAThl KBAHTOBOW MEXAHUKH.

3anummte ypaBuenue Llpenunrepa.

B uém npeumyIiecTBo HCIOIb30BaHUs CHEPUUECKUX KOOPJMHAT MPU PELICHUN
KBaHTOBOMEXAHUYECKUX 3a/1a4?

[Touemy 115t aToMa BOJIOPOJIa M BOJAOPOIONOA0OHOTO aTOMa MOT'YT OBITh MOJTYyYEHbI
TOYHBIE BOJIHOBbBIE (DYHKIIMH ITyTEM IIpsIMOTO pelieHus ypasHeHnus Llpeaunrepa?
OO0BscHUTE CyIIHOCTh MeToAa XapTpu-Poka.

AO Cmarepa-3eHHepa.

TepMbl MHOTO2JIEKTPOHHBIX aTOMOB.

Cucrema TepMOB.

[TpaBuna [1pEnna ans onpeneneHus OCHOBHOTO TeEpMa.

DddekT 3eemana.

LS u JJ-cBA3b.

[Tpubmmxenue bopua-OnnenrelimMepa.

Meron I'antnepa-JIonnoHa.

Meton MO JIKAO.

YpaBHeHnue Pyraana.

[Tonyamnupuyeckue MeToIbl B KBAHTOBOW XUMUMU.

Meron Xrokkens.

Meron ®@pocra.

ApOMaTU4YHOCTh U AHTUAPOMATUYHOCTb.

KommyTtupyrot iau oneparopsl A u B ecin A= x; B=y?

JIuneen mu onepatop A= x2?

Jlokaxxute TMHEHHOCTH omneparopa d/dX.

JokaxuTe, 4To onepatop 1 d/dX nuHEeeH u SPMUTOB.

YV nosnerBopsier i pynkmus exp(ax) ypapuenmo Lf =Lf, ecou L = d%/dx??
Onenute k0d3(GpPUIMEHT TPO3PAYHOCTH MOTEHIMATBLHOTO Oaphepa, ecnu: Do~ 1, Uo-E =10
18 1Tk, u=10"kr, 1=10"m.

B pamkax JJ-cBsi3u ycTaHOBUTE TEPMBI IS SJIEKTPOHHON KOH(MUTYpaIUH SP.
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38.

39.
40.
41.

42.

43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.

65.
66.
67.
68.
69.
70.
71.
72.
73.

74.
75.

76.
77.

Y cTaHOBUTE BCE BOZMOXKHBIE TEPMBI JJIs1 CHCTEMBI U3 IBYX P-3JIEKTPOHOB, BEIOEpUTE HA
OCHOBaHUU U3BECTHBIX BaM npaBuil ocHOBHOM TepM (ucnoinb3yiiTe cxemy Paccena-
Caynpepca).

Omnpenenute KOHCTaHTY 3KkpanupoBanust S it AO 1S,2p,3p aToma xiopa.

Onpenenure >3(pGeKTUBHBIHN 3apsaa Aapa A 6S IEKTPOHa aTOMa I'aJJOJIUHHUS.
Hcnonezys MOX, nocTpoiite fuarpaMmy sHEpreTuueckux ypoBHe n-MO u cxembl ux
3aIl0JIHEHUS HJIEKTPOHAMH IS [IMKJIONPONIEHMIIBHON CHCTEMBI (CIydau KaTUOHA, pajiuKasa
Y aHHOHA).

Hcnonb3ys rpapuueckuiit Metoq @pocta onpenenure 3HEPreTHUecKUue ypoBHH
IUKJIOTIEHTaUEHIIa U OeH307a.

[lepeuncnure OCHOBHBIE 3IEMEHTHI CHMMETPUH MOJIEKYII.

Jaiite onpeneneHue NOHATHIO «TPYIIIA».

Yro Takoe ToueuHas rpymnmna CMiMMeTpun?

Onpenenure onepanyoo YMHOKEHUS sl TOUEYHOW IPYMIbl CAMMETPUU.

Kakum 06pa3omM MOKHO OTJIMYUTE abesieBbl U HeaOelleBbl IpyMIibl?

Kakwue rpynmnsl ciMMeTpun HanOoJiee XapaKTEPHBI IJIs1 MOJIEKY?

K kakoii rpynmne cuMMeTpUH MOKHO OTHECTHU F'OMOSIJIEpHbIE IByXaTOMHBIE MOJICKYJIbI?
K kaxoii rpynmne cuMMeTpUH MOXKHO OTHECTH T'€TEPOsAEPHBIE IBYXaTOMHbBIE MOJIEKYJIbI?
Yo Ha3bIBAIOT XapaKTepOM I'PyMIIbI?

[Hanite onpenenenue repMuHa «lIpencrasienye rpynmnsn.

Kakue npezacraBieHuss OTHOCAT K HETPUBOAUMBIM?

Kakwue npencrasienus o6o3navqaroTes ty?

Kakwue npencraBinenust 0003Havarores b1?

Kakwue npeacrasinenust 0003Ha4ar0TCs a1?

Kakue npezacrasienus o603Haqarorcs €7

Onpenenure 31€MEHThl CHMMETPHUH U IPYIITY CUMMETPUU MOJIEKYJIbI aMMHAaKa.
[Toctpoiite Tabauy YMHOXKEHHUS JJIs SJIEMEHTOB CUMMETPUS MOJIEKYJIbI aMMHUaKa.
[Toctpoiite kBanpat Kanu ans rpynmnst Coy

OxapaxTepu3syiite npeodpazoBaHue p-opoUTaiIel Ipu onepauusx cuMMeTpun rpymisl Cay
Oxapakrepu3yiite npeodpaszoBanue d-opOuTasnei mpu onepanusx cuMMeTpun rpymibst Coy
Omnpenenure XxapakTepbl HEMPUBOIUMBIX MTpeacTaBIeHu rpynnsl Coy B 6a3uce p-
opOuTaneil.

Ormpenenute XapakTepbl HEMPUBOIUMBIX TpencTaBieHuit rpymmsl Coy B 6asuce d-
opOuTaeil.

YeMy paBHO YHCIIO HENPUBOJUMBIX MPEICTABICHUIN TPYIIIIbI?

[TpuBenuTe mpuMepsl MOJIEKYI ¢ Tpynnon cummeTpun Dan

[TpuBeauTe mpUMeEpbl MOJIEKYJI C IpyNIoi cuMmeTpuu Dsp

[TpuBenute npuMepsl aMOP(HBIX BELIECTB.

Kakue cBolicTBa SBISIOTCS HEOOXOJUMBIM MPU3HAKOM KpHcTaia?

Kaxkue Teopun crpoenus xxunkoct Bam uzBecTHb1?

Haiite onpenenenue TepMuny «ModsipHas pedpaxius»

[Tpu kakux 0O6CTOATENBCTBAX OBUIM OTKPHITHI ME30MOP(HBIE CBOMCTBA BEIIECTB?
Kakyro ¢popmy MoKy UMeNn )KUIKOKPUCTAIUTMYECKHE BEIIECTBA, OTKPBITHIE
Peitnutuepom?

B uem pazHuna Mexay JIMOTPOIHBIMU U TEPMOTPOIIHBIMH JKUKOKPUCTAIUIMUECKUMU
BEIIECTBAMMU?

B nuteparype pacnpocTpaHeH TEPMHH «TUCKOTUKU», YTO OH 0003HaYaeT?

B kakux 1ensix ucrob3yeTcs siBIeHNE K3aIbTallluK pedpakiun?

YTO NOHMMAIOT IO TEPMUHOM <OKHJIKOKPUCTAJNINYECKOE TEPMOIIOKPHIBAION»?
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3aganusa

Ipu 293K nmnotHOCTs a%-T0 pacTBOpa BelecTBa A B Boje pasHa d r/cm®, mokasaTesb
npesaomiieHus N. Beraucanre MOISpHYIO pedpakiuio BEIECTBa a, €M I BOJIbI INIOTHOCTb

cocrasiser 1,000r/cm°, a mokasaresipb npenomienus — 1,333.

Ne a% Bemecto A d n
78. 31,000 HCI 1,157 1,407
79. 30,000 H>SO4 1,220 1,370
80. 40,012 HCIO3 1,293 1,367
81. 17,034 LiBr 1,129 1,362
82. 35,002 LiCl 1,174 1,414
83. 24,501 NaCl 1,187 1,377
84. 12,505 Na>SO4 1,116 1,352
85. 9,0401 K2SO4 1,075 1,345
86. 44,012 C12H22011 1,191 1,406
87 44,023 CO(NH2)2 1,121 1,400

88. lunonbHbIil MOMeHT. [lonsspHBIC M HETIOJISPHEIC BEIIECTRA.

89. BekTopHO-aqAUTUBHAS CXEMa pacyeTa AUMOJIbHBIX MOMEHTOB.
90. MarHuTHBI MOMEHT ¥ MarHUTHas! BOCIIPUMMYHUBOCTh BEIIECTB.
91. Metozast DI1P u SIMP.

92. DnexTpoHHbIE, KOJIeOATENbHbIE U BPaIllaTeIbHBIC YPOBHU YHEPTUH.

93. Monekynsapusle criekTpsl. [IpaBuna ordopa.

94. DHepreTHUYeCKHEe KPUTEPHH CYIIECTBOBAHMS MOJICKYII.

95. JlucnepcroHHOE, OPUEHTALIMOHHOE U MHAYKIIMOHHOE B3aUMO/ICHCTBHUE.
96. DHeprusi XMMHYECKUX CBSA3EH M METOJIBI €€ OTpe/ICTICHHUS.

97. DxcuMepbl ¥ SKCHUILIIEKCHI.

98. Teopus KPUCTALTUICCKOTO TOJIS.

99. CneKkTpOoXUMHUYECKUN PSII.

100. Teopema Sna-Temnepa.

Hepeuenb Komnemeuum? (lmcmu Komnemelmuu), npoeepaembvlx OU€HOUYHbIM cpedcmeom

Ne [Kox KOHTpOJIMpyeMON KOMIIETEHIINU

Ne BonpocoB u 3aganuii

1 OIIK-4

1-100

MeTtoanyeckue MaTepHabl, ONpee/IsIOIe NPoue1ypbl OLeHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB H (WJIM) ONBITA /1eSITeJIbHOCTH, XapaKTepu3ylomue 3Tanbl GopMUPOBaAHUSA

KOMITeTeHI U
Kpurepun onieHuBaHus pe3yibTATOB YCTHOIO OIIpoca
Kpurepuii Onenka YpoBeHb

CTyneHT ycrenHo OTBeYaeT Kak Ha OCHOBHBIE, TaK U Ha 3aYTEHO| IOPOTOBBIH
JIOTIOJTHUTEIIbHBIE BOIPOCHI 110 TEOPETUYECKUM OCHOBaM
JAUCHUIIJIMHBI U 110 BOIIPpOCaM €€ IMPAKTUICCKOI'0 IMPHUIIOKCHHA IJId
pelIeHus 33/1a4, BOZHUKAIOIIKX MPU U3YYEHUU CTPYKTYphI BELECTBA.
CTyZneHT UCIIBITHIBAET 3aTPyIHEHUS IIPU OTBETAX HA TEOPETUUYECKUE HE He chOopMHPOBaH
BOIPOCHI U HE CIIOCOOEH HCIOIb30BaTh TEOPETUUECKUE 3HAHUS IS | 3aYTEHO
pELIEeHNs] TPAKTUYECKUX 3a/ja4, BOSHUKAIOIUX NTPH U3yUYEHUHN
CTPYKTYPHI BELIECTBA.
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Kpurepun ounenuBanus pedepara

Kpurepuii Ouenka YpoBeHb

[Ipu moarotoBke pedepara HCHOIB30BaHBI KaK  CpEICTBa
WuTepHeT-nopTajioB, TaKk M aHalu3 MEePHUOJUYECKON Hay4dyHOU

JTUTEpPaTyphl B 00JaCTH TEOPHH CTPOCHHMSI BEIIECTBA, MMEIOIICHCS B | 3a4TEHO | IOPOTOBBII

OMOJMOTEKaX W OJJEKTPOHHBIX  OMOJMOTEYHBIX  CHCTEMaXx.
[Tpoananu3upoBan marepuas MoHorpaduii mo Teme pedepara.
Pabora akkypaTHO oopmiieHa, CIIUCOK JINTEPATyphl COCTABJICH B
COOTBETCTBUU CO CTAHJIAPTOM.

[IpencraBneHHbId MaTepuaa HM3JI0KEH B CTaHIAPTHOW y4yeOHOU
nuteparype. JlonmosHUTeNbHAs ¥ NEpPUOJIUYECcKas JMTepaTypa He

ucnonp3oBaHa. CHHCOK JuTepaTypbl OQOpMIIEH C CEpbE3HBIMU | 3auTeHO | cHOPMHUPOBAH

MOrpCIIHOCTAMM.

HC HC

MeTtoauyeckue peKOMeHIAINH K cave 3a4eTa

CryneHTbl 00s13aHbI CIaTh 3a4€T B COOTBETCTBUU C PACIIUCAHUEM U YUEOHBIM IIJIAHOM.

3ager sBisiercss (OPMON KOHTPOJSI YCBOSHHS CTYJCHTOM YYEOHOH Mporpammbl IO
JUCLUIUIMHE WU €€ YaCTH, BBINOJIHEHHS IPAKTUYECKUX U peepaTUBHbBIX PaboOT.

Pesynbrarsl cnaum 3auera no gucuumiinHe «CTpOEHHE BEIECTBA» JOJKHBI OLIEHUBATHCS
KaKk MTOr JESITEIbHOCTH CTYyJEHTa B CEMEeCTpe, a HMMEHHO — IO IOCEUIAeMOCTH JIeKIHH,
pe3yabTataM paboThl Ha MPAKTUYECKUX 3aHATHUSX, BBITOJTHEHHIO CAMOCTOSTEIBHON paboTsl. [Ipu
3TOM JIOIYCKaeTcsl Ha 04HOM Gopme o0yueHus rporyck He 6osiee 20% 3aHATHH, ¢ 003aTeNbHOM
OTpabOTKOM MPOMYIIEHHBIX CceMUHApoB. CTyNEHThl, y KOTOPBIX KOJMYECTBO IPOIIYCKOB
IPEBBbIIIAET  YCTAaHOBJICHHYIO  HOpPMY, HE  BBIIOJHMBIIME BCE€ BHIbl  paboT U
HEYIOBJIETBOPUTEIIBHO padoTaBUIME B TEUEHHE CEMECTpa, IPOXOAAT COoOecenoBaHUE C
npernojiaBaTesneM, KOTOPbIil onpamiuBaeT CTyIeHTOB 10 TeMaM y4eOHOro Kypca.

Kpurepuii

Ouenka | YpoBeHb

CryneHT He uMeeT OOJBIIOr0 KOJMYECTBA MPOIMYIICHHBIX 3aHSATHIMA
(Oonee 20%), a mpu BBINOJHEHHWU 3aJlaHMM B 00JacTH TEOpPHUH
CTPOCHHUSI BEIIECTBA, HAMpPABJICHHBIX HAa KOHTPOJb OCBOCHUS
KOMIIETeHIIMH, ykazaHHblXx B PIIJ[, oH mnokasan 3HaHus,
HEOOXOJMMBIC JIJISl PelIeHHs MMOCTABICHHOW 3ajadu. BeIOTHEHHBIE
KBAaHTOBOMEXaHUYECKHE PacyeThl 0a3upyroTcs Ha IIyOOKOM 3HAHUU
COOTBETCTBYIOIINX Pa3lesiOB MATEMATHKH, UX PE3YJIbTAaThl HE UMEIOT
3HAYUTENbHBIX  TOTPEIIHOCTEH, a  BBIBOABI  COOTBETCTBYIOT
MOJyYeHHBIM pe3ynbTataM. [lpm oTBeTax Ha IOTOJHUTEIHHBIC
BOMPOCHI CTYACHT HE UCHBITHIBACT 3aTPYJAHEHUH U CIOCOOEH
cOpPMYIHPOBAThH YETKHE OJHO3HAYHBIC OTBETHI.

3a4TCHO HOpOrOBHﬁ

CTyaeHT UMeeT 3HAaUUTENIbHOE KOJIMYECTBO MPOIYIIEHHBIX 3aHSTH,
a MPU BHITIOJIHEHUH 33/IaHUI B 00JIACTH TEOPUHU CTPOEHUS BEIECTBA,
HANPABJIEHHBIX HA KOHTPOJIb OCBOCHUS KOMIIETECHUWN, YKAa3aHHBIX B
PIIJI, om He moka3an 3HaHWN, HEOOXOAMMBIX JUISI PEIICHUS
MOCTABJICHHOW 3aja4yu. PacueTsl BBIMOJHEHBI CO 3HAYUTEIHLHBIMHU
MOTPEIIHOCTSIMA, A BBIBOABI HE COOTBETCTBYIOT MOJYYEHHBIM
pesyibrataM. IIpyu oTBeTax Ha JONOJHHUTENBHBIE BOIPOCHI CTYIEHT
WCTIBITBIBACT ~ 3HAYUTEIbHBIE  3aTPYAHEHUS W HECIOCOOeH
chOopMyITUPOBATh YETKUX OJTHO3HAYHBIX OTBETOB.

HE HE
3aYT€HO |[COPMHUPOBAH
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5. [lepevyeHb OCHOBHOIM ¥ IONOJTHUTEIbHOM JIUTEPATYPbI, HEOOXOTUMOM IJIs1
OCBOECHUS TUCHMUILUINHBI (MOYJIs1)

5.1  OcHoBHas JuTepaTypa:

1. Hupenbcon, B.I'. KBanToBast xumusi. MoseKysibl, MOJIEKYJISPHbIE CUCTEMBI U TBEpJbIE Tella
[DnexTpoHHbIi pecypc] : yueOHOe mocodue mis By3oB / B.I'. Ilupenbcon. — 4-e uza. (9:1.) -
M.: Jlabopatopust 3Hanuii, 2017. - 522 c. - (Yuebnuk juia Beicuei mkomsl). - ISBN 978-5-
00101-502-4. — Pesxxum nocryna: https://e.lanbook.com/book/94104#book name

2. Kawmpimos, B.M. Ctpoenue BemiecTBa [DIEKTpOHHBIN pecypc] : ydeOHoe mocobue / B. M.
Kampimos, E. I'. MupomnuukoBa, B. Il. TaraypoB. - 2-e u3na., ucnp. u jom. - CaHKT-
[MerepOypr : Jlans, 2017. - 236 c. - https://e.lanbook.com/book/90007#authors.

Jlj11 OcBOGHMS AUCUMILTUHBI MHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3JI0POBbSI HCIIONIB3YIOTCS CIICIMAIbHBIE CEPBUCHI B AIEKTPOHHO-0MOIOTeuHbIX cuctemMax (ObC),
JIOCTYII K KOTOPBIM opranu3yetr Hayunas 6ubimorexka Kyol'y.

5.2  JlomoaHHMTeJbHAs JIUTEPATYpA:

1. CusoBa, O.B. MonekynsipHas CAMMETPHUSI B HEOPTaHUYECKOW U KOOPAWHAIIMOHHON XUMUU
[DnexTpoHHBIN pecypc] : yueOHoe mocodue / O.B. CuzoBa, H.B. NBanoBa, A.A. BanuH. -
N3zn. 2-e, mepepad. u pom. — CII6.: U3marenscrBo «Jlanby, 2016. - 276 c. - (YueOHMKH 115
By30B. CneumanbHasi jureparypa). - ISBN 978-5-8114-2173-2. — Pexum pgocryna:
https://e.lanbook.com/book/76285#book_name

2. Munkun, B.M. Teopust crpoenust monekyn [Tekct] : yueOHOe mocoOue Iuisi CTYIACHTOB
By30B / B. . Munkun, b. fI. Cumkun, P. M. Munses. - 2-e u3a., nepepa6. u goi. - Poctos

u/]l : ®enuke, 1997. - 558 c. - (YuebHuku u yueOHbIe TocoOUs). - bubarorp. B KoHIIE TII. -
ISBN 5222001067

5.3 llepuoguyeckne U3IaAHUS:

1. XKypuan obmel xumun
2. XypHan HEOpraHUYECKONH XUMUH
3. XKypnan ¢pusudeckoit xumun

Ilepeyenb pecypcoB mHGOPMAIIMOHHO-TEJIEKOMMYHHKANIMOHHOW ceTu «AHTEepHETY,
HEO0XOAUMBIX [IJIS OCBOCHUSI JUCIHUIIJIMHBI (MOZYJIs1)

1. MuTepHeT caifTsl Beayux rocyaapctseHHbIX BY30B u HayuHbix opranusanuii PO: MI'Y,
CIriery, PXTVY, HI'Y, Ky6I'Y, PAH P® u np.

2. Poccuiickoe obpazoBanue, Geaepansubiii mopran — URL:http://www.edu.ru

3. lHTepakTuBHas 6a3a JAHHBIX KHUT U XKypHajoB SpringerLink.

4. Xumnueckuit penakrop ChemSketch: http://www.acdlabs.com

5. www.humuk.ru

6. DnekTponHas oudaunoreunas cucrema «Jlauby (https://e.lanbook.com)

6. Meroauueckue yKazanus 1/l 00y4arouXxcs 10 JMCHUIIIMHE

ITo kypcy «CTpoeHue BemecTBa» MPEeIyCMOTPEHO MPOBEICHHUE AyAUTOPHBIX 3aHATHH B
dopme JekuMii W TpakTUYeCKUX 3aHATHH. JlekuMs —mpeamonaraer  mepeiady B
CTPYKTYpUPOBAaHHON (opMe CHCTEMaTU3UPOBAHHOM HHpOpManuK  OoNbIIOr0  00BEMA.
[Tocemenue U KOHCIEKTUPOBAHUE JIEKIIMU CTYJIEHTAMU CIIOCOOCTBYET (POPMHPOBAHUIO OOIIMX
MOJXO/0B ¥ TPHHIWIIOB YCBOSHHUS COACP)KAaHUS JaHHOW JWCIUIUIMHBI, COACHUCTBYET
AKTUBU3AI[MM MBIIUICHUS, HAIEJIMBACT Ha JAJbHEHUIIYI0 CaMOCTOSATENIbHYIO IO3HABaTEIbHYIO
JeSITeTbHOCTh. PeKOMEHIyeTCsT KOHCTIEKTHPOBATh JICKIIMH IO TIPUHIIMITY BBIIEICHUST OMOPHBIX
MYHKTOB TOM MM WHOW TEMBI, YTO IMO3BOJIUT B JAJIbHEHIIEM YIIyOJIsATh MOTY4YEeHHBIE Ha JEKIHIX
3HAHUS TIPU TIOMOIIH JIOTIOJTHUTENFHBIX UCTOYHMUKOB MH(OpMaIiu. Pa3nensr IeKuii, KoTopbie
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BBI3BIBAIOT 3aTPYAHEHUSI, MOT'YT OBITH O0CYKJEHBI B (pOpME BOIIPOCOB, 3aJaHHBIX MOCIE JIEKIINH,
WJIM B XOJ€ KOHCYJIbTaLH.

[IpakTHueckue 3aHATHSA, B XOJ€ KOTOPBIX MPOBOAUTCS KPAaTKUIl ONpPOC CTYAEHTOB M
00CyXJIeHHE BOIPOCOB M3Y4a€MOM TEMBbI, CIIOCOOCTBYIOT JIYUIIEMY YCBOEHHUIO TEOPETHUECKOIO
Marepuana. [Ipy MmoAroToBke K MPaKTUYECKUM 3aHATUSIM PEKOMEHAYETCS Ha I[EpBOM JTalle
THIATENTFHO TMPOPa0dOTaTh KOHCIEKTHI JIeKIUHA. B ciaydae BO3HUKHOBEHHUS BOMPOCOB II0
TEOPETUYECKUM IMpo0JeMaM MaTeMaTHUYeCKUX OCHOB KBAaHTOBOMEXAHHUYECKOIO OIMUCAHUS
TEOPUU CTPOEHHUSI BEUIECTBA PEKOMEHAYETCA IMOBTOPUTH COOTBETCTBYIOIIME pa3leibl Kypca
MaTE€MaTUKH.

BaxkneiimmM 3TaroM OCBOCHHS JHUCHIUILIMHBI SBISICTCS CaMOCTOsATelIbHas paborta. B
Ipolecce MOArOTOBKU pedepaToB CTYACHTHl COUETAIOT CaMOCTOSATEIbHYI0 MHIUBUIYATbHYIO U
TPYNIOBYIO paboTy, 4YTO SBISETCS BAKHEUIIIMM ATAllOM OCBOSHUS JTUCHUIUIMHEL. [Ipu
MOJArOTOBKE  pedeparoB  PEKOMEHIYeTCS  COCTaBUTh  MOAPOOHBIN  IMJIaH,  KOTOPBIA
MpelycMaTpUBAaeT H3Y4YCHHE KaK OCHOBHOM Y4eOHOW, TaKk H JOINOJHUTEIBHOW HAYIHOUH
auTepatypel. B XoJe NOATOTOBKM CIIEAYET HCIOJIb30BaTh KaK TPAJAWLMOHHBIE WCTOYHUKU
uH(pOpMAaIlMK, TaK M D3JICKTPOHHBIC OMOIMOTEYHBIC CHCTEMBI. MIITIOCTpaTHBHBIA MaTepHai
TOTOBUTCSI B BUJE NPE3EHTALMU, KOTOpas JOJKHA OTPaXaTh OCHOBHOE COAEPIKAHUE KaKJI0TO
pasznena pegepara. CHUCOK HCHOJIb30BAaHHBIX JIMTEPATYPHBIX HCTOYHMKOB COCTaBISIETCS B
COOTBETCTBUU C CYIIECTBYIOIIMMH HOpMaMH OMOIMOrpagueckoro onucaHusl.

Ne HaunmeHoBanue ®opMBbI CAMOCTOATEIBHONH PadOTHI DopmMbI
paszjaena OTYETHOCTH
1 [KBanroBomexanndeckas| CamocrosaTenbHoe n3ydeHnue paszaenos. Iloaroroska k v
TEOpUS CTPOCHUS NpaKTHYeCKHUM  3aHsATusAM. Pabora ¢ yueOHOI
BELIECTBA JUTEpaTypoii, 6a3amMu JaHHBIX B ceTH Internet.
2 CuMMeTpHst MOJIEKYJT CamocrosiTenbHOe u3yueHue paszaenos. [loaroroska k N

MpaKTUYEeCKUM  3aHATUSM. PabGora ¢  yuyeOHOU
JUTEPATypoid, 6a3aMu TaHHBIX B ceTu Internet.

3 [PHepreruyeckue CamocrosaTenbHOe u3ydyeHHe paszzaenoB. Pabora ¢ P
ACTIEKTHI CTPOCHHS y4eOHOI nuTepaTypoil, Oa3aMH IaHHBIX B CETH
MOJIEKY. Internet. IloaroroBka pedepara ¢ HCIOIB30BAaHUEM
DIEKTpUUECKUE U y4eOHOW U COBPEMEHHOW HAayYHOU JTUTEpPaTyphl.

MarHUTHBIE CBOIMCTBA
BEILIECTB

4 (Ctpoenue BemectBa B | CamocTosiTebHOE M3ydeHHe pasnienoB. [loaroroska k v
KOHJEHCUPOBAaHHOM MpaKTUYEeCKUM  3aHATUSAM. Pabora ¢  y4yeOHOI
COCTOSIHUHU JUTEpaTypoii, 6a3aMu JaHHBIX B ceTH Internet.

B ocBoeHun AMCHUIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbs OOIBIIIOE 3HAYCHHE HMEeT WHIWBHyalbHas y4deOHas paboTa (KOHCYNbTallUU) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIUM WHIWBHIYyAIH3AIIUA OOYYCHHUS M YCTAaHOBJICHUIO BOCITUTATEIHHOTO KOHTAKTA
MEXIy TIpernojaBaTelieM W OOYJaroIIUMCS WHBAIWIOM WM JUIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMHU 3JI0POBBSI.

7. llepeyeHb  MH(QOPMALMOHHBLIX  TEXHOJOIHWii, HCHOJb3yeMbIX  MNPH
OCYIIeCTBJIEHHH 00pa30BaTeJbLHOIO TMpolecca Mo jJAUCHUILVIMHE (Moayaw) (nmpu
HEe00X0AUMOCTH)

7.1 llepevyenb HH(POPMALHOHHO-KOMMYHUKALMOHHBIX TEXHOJIOT Ui

B xauectBe wuHGMOPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTH B COOTBETCTBHH C
pexoMenpauusamu MU TO-2012 ucnons3yrores:
1. ba3sl qanubIX cetn «MHTEpHET»
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2. DneKTpOHHBIC TaOIHUIIBI
3. Tlpesenraruu
4. DieKTpoHHAas JOKYMCHTAIIHS

7.2 TlepeyeHb JMIEH3HMOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPpaMMHOIO
o0ecneyeHus

[Ipy BBINOJHEHWH pACUYETHBIX 3a7ady W pabore Haa pedepaTaMH HCIONIB3YeTCs
ciaenyromee mnporpammHoe obecrneuenue: Microsoft Office (Word, Excel), ACD Labs
Chemsketch, Komnbrorepnas nporpamma Hyper Chemistry.

7.3 IlepeyeHb cOBpeMeHHbIX NMPOodecCHOHATBHBIX 023 JaAHHBIX U HHGOPMAIIMOHHBIX
CIIPABOYHBIX CHCTEM

1. Koncynerautllmtoc: http://www.consultant.ru

2. ®enepanbHbIA IEHTP HHHOPMAITMOHHO-00pa3oBaTeIbHBIX pecypcoB. URL:
http://fcior.edu.ru.

3. Poccuiickuii oopasosarenbubiii mopraia. URL: http://www.school.edu.ru.

PexomenyeTcs TakKe UCIOb30BaTh COBPEMEHHBIE 0a3bl MPOPECCHOHATBHBIX JaHHBIX.

8. MaTepuajibHO-TeXHHUYECKOE oDecnevyeHne Mo JUCIUIIHHE (MOLYJTI0)

s MarepualbHO-TEXHUYECKOro obOecredeHuss AUCUUILINHBI «CTpoeHHEe BellecTBa»
UCTIONIB3YETCSI MEJIOBast IOCKa U y4eOHO-Hay4Has anmaparypa (HHTepaKTHBHAs TOCKA, HOYTOYK,
MYJIbTUMEIMUHBIN TPOCKTOP).

Jlnist pemieHus MOCTaBJICHHBIX 3a1a4 Tpedyercs Takxke [I9BM ypoBHs He HIbke Pentium
IV ¢ omnepammonnoit cuctremoir Windows XP / 7 / 10, kommbroTepHast nmporpamma Hyper

Chemistry.
Ne
B paGot MarepuanbHO-TeXHUYECKOE 00ecrieueHrne JUCITUTITIHBI
p (MOmyJsl) U OCHAILIEHHOCTD
1 JleximonHneble 3aHsaTHS | JlekunoHHas ayaAuTopusi, ayTMTOPUS AJIsl TPOBEICHUS

CEMHUHApPCKUX 3aHSATUH, TPYNIOBBIX U HHIUBUAYATbHBIX
KOHCYJIbTAalMi, TPOMEKYTOYHOM aTTecTanuu tThna aynu. 234C,
cHa0)KeHHasi KOMIIEKTOM y4eOHOI Me0Oenu, MHTepaKTUBHON
JIOCKOMH, MEJIOBOM TOCKOW, MHTEPAKTUBHBIM IIPOEKTOPOM U
HOYTOYKOM.

2 Cemunapckue 3ausitust | JIekimonHas ayqutopusi, yaeOHast ayIuTOpus I TPOBEICHUS
3aHSATUN CEMUHAPCKOTO TUTIA, TPYIIOBBIX U WHIUBUTYAIbHBIX
KOHCYJbTAIUH, TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOMN
atrectauu (ayn. 416C), cHabkeHHAst KOMIUIEKTOM Y4eOHOM
Me0enu, THTePaKTUBHOM JTI0CKO, MEJIOBOH JOCKOH,
WHTEPAKTUBHBIM MPOEKTOPOM U HOYTOYKOM.

3 CamocrosTenbHas YuraneHeiii 3a1 KyOl'Y, ocHallieHHBINH KOMIBIOTEPHON

pabora TEXHUKOW C BO3MOKHOCTBIO MOJKII0OYEHUs K ceTu «VHTepHeT»,
MPOTPaMMOI IKPAaHHOTO YBEIIMUEHUS U 00CCTICUCHHBIN
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO
Cpely YHHBEPCHUTETA,

VYueOHbIC ayAUTOPUH ISl CAMOCTOSITENHFHON paboThI
00yJaroIuxcsi U KypcoBOTO MPOEKTUPOBAHUSI, OCHAIIICHHBIE
KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJKITIOUYEHHS K
cetu «Mutepuer»: ayn. 431C, 433C, 428C, 443C.
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