Pabouas nporpamma qucuunannsl (MoayJs) « KBantoBass XuMusi», BRJIOYAIOLIAS
OLCHOYHBbIC U METOANIECCKUEC MAaTECPHAJIbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH
YHuBepcallbHbIE - -
OobmenpodeccrnoHaEHBIC - -
IIpodeccronanpHBIC - I[MIK-4. CmocoOeH  HCIONB30BATh
OCHOBHBIC 3aKOHbI
€CTECTBEHHOHAYUHBIX IUCIMIUIUH B
podeCCHOHATIBHON AeSITETPHOCTH

1.2. KomnereHUMH ¥ HWHAUKATOPbI MX [JAOCTH:KEHHMs, (POPMHUPYEMbIX JHCHMILIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kox
HHIUKATOpPA Conep:xaHue HHIUKATOPA KOMIICTCHIIHT
KOMIeTeHINH
KOMIeTeHInI
[1K-4 I1K-4.1 3HaeT OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHBIX JUCLUILUINH
I1K-4.2 Ymeer aHAIU3UPOBATh u HaXOAUTh OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX TUCHHIUIMH, IIPUMEHSeMble B  KOHKPETHBIX
CUTYaIMsX B IPOo(hECCHOHATLHON IS TEIbHOCTH

I1IK-4.3 Brnameer HaBpIKaMu aHanM3a W OOBSICHCHHS KOHKPETHBIX CHTYyalldil B
MpopEeCCHOHANBHON IEATEIPHOCTH C TIO3HIUM OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX AUCIUILINH

1.3. Pe3yabTarhl 00y4eHus 10 JMCHUILIHHE (MOIYJIIO0)
Heap wu3ydeHusi NUCHUILUIMHBI (MOXYJIsI) — HU3YYCHHE OCHOBHBIX IOHSTHH COBPEMEHHOMU
KBAaHTOBOM XMMHH U KBAHTOBO-XMMUUYECKHX METOJIOB pacuyeTa CTPOCHUSI U CBOMCTB XUMUYECKUX
CUCTEM; BO BBEJCHHHM CTYJEHTOB B KPYI OCHOBHBIX IPEJICTaBICHUA O XUMHUYECKOW CBS3U U
MEXMOJICKYJIIPHBIX B3aMMOJCHCTBHAX M O3HAKOMJIGHMM Ha 3TOH OCHOBE C OCOOCHHOCTSMHU
XUMHUYECKOH CBSI3U B XMMHUYECKUX BEIIECTBAX M 00YCIOBICHHBIX 3TUM CBOICTBAMH MaTEPHAJIOB;
B OCBOCHHU PAbOTHI C OCHOBHBIMH KBAaHTOBO-XHUMHUYECKUMHU KOMIIBIOTEPHBIMHU TPOTpaMMaMH,
HCIOJIb3YEMBbIMH Ha TIPAKTHKE.
B pesynbrare u3ydeHus: AUCUUIUIMHBI (MOYIIS) O0YYarOMUiics JOKEH
3HATh:
® OCHOBHBIE TOJIOKEHHS] KBAHTOBOM XMMHUU, COBPEMEHHON TEOpUHU XMMHUYECKOH CBSI3U U
MEXMOJICKYJISIPHOTO B3aUMOJCHCTBUSL W TIPUMEPHl €€ MPUMEHEHHS K KOHKPETHBIM
XUMHUYECKUM CUCTEMAM;
® TMPUHIMIBI KOJUYECTBEHHON XapaKTepHu3alul AaTOMHON U B3JEKTPOHHOM CTPYKTYpHI
MOJIEKYJISIPHBIX CUCTEM;
® OCHOBHBIE B3aMMOCBS3M MEXIY 3JEKTPOHHOM CTPYKTYpOl M (PHU3NKO-XUMHUYECKUMU
CBOMCTBaMHU BEILECTB, JIeXKAalllie B OCHOBE YIIPaBJICHUs CBONCTBAMU;
® BO3MOXHOCTHM OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHYECKHX PACUETHBIX METOJOB
00JIaCTH UX MPUMEHUMOCTH;
yMeThb:
® TMPUMEHSTh KBAHTOBO-XUMHUYECKHUE MOIXObI M METOJBI JJI pacueTa, HHTEPIPETAUA U
IIpeJICKa3aHusl CTPOCHHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM;
BJIA/IETh:
® SJeMEHTApHBIMU HAaBBIKAMHU MPUMEHEHUS KBAaHTOBO-XMMHUUYECKUX MOIXOJ0B U METOAOB U
MHTEPIIPETAllMA PE3YJIbTaTOB MPU PEIICHUU MPAKTHYECKUX TEXHOJOTMUECKHUX 3ajad U
CTaHAAPTHBIMU KBAaHTOBO-XUMUYECKUMH KOMITBIOTEPHBIMU IIPOrpaMMaMHu.
2. O0beM, CTPYKTYPA U COJepKaHNe JTUCUUIIIMHBI (MOXYJIs)
2.1. O0beM AMCHUILIHHBI (MOYJIs)

Buowt yueonoi pavomut Dopmut 00yuenusn
Ounasn




2.2. Temsbl

Oomasi Tpy10eMKOCThb: 3a4ETHBIE ¢TMHHUIIBI/YaChI 3/108
KonTakTHas padora: 80
3aHsATHs JIEKIMOHHOTO TUIA 32
3aHATUS CEMUHAPCKOro TUMA 48
KoncyabTanuu 0
IIpomesxkyTouHasi aTTeCTALUS 9K3aMeH
CamocrosTesannasi padora (CP) 28

(pa3nesbl) AUCHMILIHHBI

(Moxyss) ¢ YyKa3aHMeM OTBEJICHHOI0 Ha HHX

KOJIN4eCcTBa 4acoB 1o popmam o0pa3oBaTe/bHOI /1eSITeIbHOCTH
Ounasa ¢hopma odyuenusn

Buapbl yueGHoii padorsl (B yacax)
Ne | HaumeHoBaHHe  TeM Konrakruas pagora
3ausaTus
n/m | (pazaesno) 3aHATHA CEMHHAPCKOIO THIIA CP
JIEKIIHOHHOI'0 THIIA
J Huble 113 C JIP Hnble
1. OO0mme MPUHITAITBI 10 0 16 0 0 0 9
2. MeTtobl KBaHTOBOU 12 0 16 0 0 0 10
XUMHH
3. XumMmuueckas CBsA3b H 10 0 16 0 0 0 9
MEKMOJICKYJIIPHBIC
B3aNUMOJICUCTBHSI.
KBanTOBO-XHMHUYECKOE
ONMCAHUE PEAKIUN U
SJIEKTPOHHAS
CTPYKTypa TBEPIBIX
Tell.
Ipumeuanus:

JI — nexuum, [13 — npakriueckue 3ansatus, C — cemunapsl, JIP — na6opatopusie padotsl, CP — camocrositensHast

pabora.

2.3. Conep:xanue OUCHMIUIMHBI (MOAYJsl), CTPYKTYPHUPOBaHHOe MO TeMaMm (pa3jejiaM) H
BHUJIaM padoT

Conep:kaHue JeKIHOHHOT0 Kypca

Ne
n/n

HaumeHoBaHue TeM (pa3iesioB)

Conep:xaHue JeKIMOHHOIO Kypca

1.

OO11ye MPUHIKITBI

1.1. OCHOBHBIE PUOJIMIKEHHUSI.

OCHOBHBIC TIOJIO)KEHHUSI KBAaHTOBOM MEXaHWKH. BapualmoHHBII
METOZ HaxXOXIEHWs BONHOBBIX  (yHKmwWA. IlpubmmkeHue
HE3aBUCHMBIX YacTHI. MeToJ CaMOCOIJIaCOBAaHHOTO MO s
aTtoMoB. [IpuOnmxeHne IeHTPaIBHOTO OIS, ATOMHBIE OpOUTANN H
HX XapaKTePUCTHUKHU.

1.2. OOHOAPNEKTPOHHBIE W MHOTOAJIEKTPOHHAsI  BOJHOBAs
GyHKIMS W MeTOIbl HMX pacyera. AHTHCHMMETPUYHOCTh
9JIEKTPOHHOMN BOJIHOBOW (yHKImU. CrimH-0opOuTanu. JlerepMUHAHT
Creitrepa. Meroner Xaptpu-®oka m Kona-lllbma, xmmMmdeckas
TPAKTOBKA Pe3yJbTAaTOB. DJIEKTPOHHBIE KOH(PUTYpAaMHd aTOMOB C
TOYKH 3PEHHS KBAHTOBOM XUMUHU.

MeToIbI KBAaHTOBOM XHMMHUH

2.1. MonekynsipHasi CTpyKTypa, JIEKTPOHHAS KOPPEISALIHSL.
[Mpubamxenue Bopua-Onnenreiimepa, anmabaTu4ecKui
MOTEHIMaA M TOHATHE MOJEKYISIpHOH CTPYKTyphl. MeTtonsl
Xaprpu-®@oka u Kona-lllama mms monekynsl. [Ipubmmxkenne MO
JIKAO. DnextpoHHas koppeunsius. MeTton KOH(GUrypaluoHHOTO
B3aumogeiictBus. Teopema bpummosHa. Teopus Bo3MyILUEHHH.
Pacuer sHepruum nucconyanuy XMMHYECKHX CBSI3EH.

2.2. Hesmnupuueckue U Nony3MIupuIecKue METOBL.
Hepapxust MeromoB  KkBaHTOBOH  xumuu. Hesmmumpuueckas
KBaHTOBass XuMHs. basucHble QyHKUUM Ul HEIMIIMPUYECKUX
pacdyeToB. ATOMHBIE W MOJICKYJISIpHbIE Oa3ucHble Habopbl. Ponb
6a3uCHBIX (PYHKUINI B OIIMCAHUH CBOMCTB MOJEKYI.
[TomysmMnupuyeckue METOABL. T-3JIEKTPOHHOE MPUOIIMKEHHE.
Merton Ilappusepa-lIlonna-Ilappa. Ilpoctoiti u pacmmpeHHBIH
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MeTonbl XIOKKens. TOYHOCTh KBAHTOBO-XMMHUYECKMX pacdeToB
XUMHUYECKHX CBOWCTB MOJIEKYIJI.

Xumuaeckas
MEKMOJICKYIIIPHEIC
B3aMMOJCHCTBHA. KBanToBo-
XUMHUUYECKOE OIMCAaHUE peakuuil u
ANIEKTPOHHASI CTPYKTypa TBEPABIX
TEJl.

CBA3b u

3.1. Xumuyeckas CBs3b U MEXMOJIEKYJISIPHbIE B3aUMOJAEHCTBUSL.
OpOutanpHas KapTHHA XHMHYECKOH cBs3u. KOHCTpyKTWBHas
JIECTPYKTUBHAsT ~uHTepdepeHims opOutaneil. MonekyspHbie
opOHTANIH M X CUMMETpHitHas Kiaccudukanus. KoppensiuoHHbIe
IUarpaMMbl.  DJICKTPOHHBIC  KOH(HUTypaluud  JABYXaTOMHBIX
MOJIEKyJl. AHanM3 3acelieHHOCTeH opbOutaneit mo Maiukeny.
[TonsTHe 0 3apsinax U MOPAIKAX CBSI3EH.

[IpocTpancTBeHHOE pacrpeesieHle 3JIEKTPOHHOW IUIOTHOCTH.
JedopmanoHHass AJNEKTPOHHAs IUIOTHOCTH. TOIOJIOTHYECKas
TEeOpHs XUMHYECKON CBSI3H. DNeKTpOCTaTHICCKHIA u
SHEPTeTUUECKUN aCTIEKThI OITUCAHUSI XUMUYECKON CBSI3H.
DJIEKTPOHHOE CTPOCHHE MHOTOATOMHBIX MoJieKy. Jlokanu3auus u
rubpunuzanus  opOutaneii.  OpOuranpHOe M KBaHTOBO-
TOTIOJIOTUYECKOE 000CHOBaHHE MOJIeTTH OTTAJIKUBAHUS
AMEeKTpOHHBIX map [mwwuiecnn.  DIEKTPOHHO-KOIEOAaTeIbHEIC
(BubpoHHBIE) 3hdeKkTh B Monekynax. Jddekr Ana-Temnepa.
KBaHTOBO-XUMHUYECKUI aHaIn3 MEXKMOIIEKY I PHBIX
B3amMoneiicTeuii. BomopomHas cBsA3b. DIEMEHTHI KBaHTOBOW
XUMUH HAHOPa3MEPHBIX CUCTEM

3.2. KBaHTOBO-XMMHYECKOE OIUCAHUE PEAKUUA U HIEKTPOHHAS
CTPYKTypa TBepIbIX Tel. KBaHTOBO-XMMHUYECKOE OINHCaHUE
XUMHAYECKHX  peakiuii B  TrasoBoir  ¢ase. IloBepXHOCTH
[IOTEHUUAJIbHON SHEPTUU XUMUYECKOH peakuuu. I1yTh xumuueckoi
peakmuy, KOoOpAWHATa peakuuu. [lepexogHoe COCTOSIHHE WIIN
aKTUBUPOBAHHEIH KoMIUIeKC. OcoOble TOYKH pPaBHOBECHBIX U
nepexomHbIx cocrosuuii. [Ipasuno Bynsopna-Xoddmana. Metonsr
ONHMCAHMUSI XUMHUYECKHX PEaKlMid: Teopus BO3MYIUEHUH, METO.
KOOpJMHATBl  peakUUH, METOJ TPAaHUYHBIX  MOJIEKYJSIPHBIX
opourtaneii ®dykyn. HMHAEGKCH PEAKIMOHHOM  CIOCOOHOCTH.
DIEeKTPOCTATUUECKUM MOTSHIIUATL.

OOHOSTIEKTPOHHBIE BOJHOBBIE (PYHKIIMH B KPHUCTAIaX U METOJIBI
nx pacdera. [IpubnmkeHHe JOKAIBHON TUIOTHOCTH. YPOBEHBb
®epmu. 30HHAS CTPYKTYpa TBEPABIX TEN U OOYCIIOBIICHHBIE €O
cBoiictBa. KiacrtepHoe npuOMIDKeHHE W €ro IMpHMEHEHHE [UIS
aHanm3a 3JIEKTPOHHOI0 CTpOEHUS KPUCTALTUYECKUX
HEYMOPSOYCHHBIX M aMOp(HBIX Tenm  (CHIMKATBI, CTEKIa,
MOJIMMEPBHI).

Coaeprxanue 3aHATHII CEMHHAPCKOT0 THIIA

HanmenoBanue Tem (pa3iesioB)

Tun Coaep:xanue 3aHSITHII CECMUHAPCKOTO THIIA

OO1ye MPHUHIMITBI

I13 | AtomHble opOuTamu M WX cBolicTBa. Heammupuueckuii
KBaHTOBO-XUMHUYECKUH pacuer MOJIEKYJIBI (B

COOTBETCTBUM C HAITPABJICHUCM ITOATOTOBKH CTy,Z[eHTOB)

MeTo1pI KBAaHTOBOM XHMMHH

13 | Monekynsiprast crpykrypa. Kondopmammm Monekyi.
Mormnekymsipable opbutanu. Ilomysmnmpudeckne MeTOMBI

KBAaHTOBOI XUMHU

Xumuueckas
MEXMOJIEKYJISIPHbIE
B3aUMOJICHCTBHS. KsanToso-
XUMHUYECKOE OINHCAHUE peakuuid Hu
JJIEKTPOHHAsl CTPYKTypa TBEPABIX
TelL.

CBA3b n

I13 | Xumuueckass UHTEpHpeTalus pe3yabTaToB KBaHTOBO-
XMUMHYECKHX pacyeToB. XHMHUYECKas HHTEPHPETAIHS
pe3yIbTaTOB KBAaHTOBO- XHUMHMYECKHX pacyeToB. llomck
KBaHTOBO-XMMH4ecKol nHpopmanmu B MurepHere. Pabor

¢ 0a3zaMM JaHHBIX.

Conep:xaHue caMOCTOSITEIbHOI PadoThI

HaumeHnoBanue Tem (pa3esioB)

Conaep:kanue caMOCTOSTEIbHOI PadoThI

OO0mye MpUHINIBI

W3ydeHnue JEKIMOHHOTO Marepwaia, IOATOTOBKA K 3aHATHIM
CEMHHAPCKOT0 THIIA, 03HAKOMJICHHE u npopaboTKa
PCKOMEHJIOBAaHHON  JMTEpaTyphl, paboTa ¢  3JICKTPOHHO-
OMONMOTECYHBIMU CUCTEMAMHM

MeTopl KBAHTOBOM XHMMUH

I/I3yquHe JICKOUOHHOr'0 Marcpuajia, HNOArOTOBKAa K 3aHATHAM




CEMHHAPCKOI0 THIIA, O3HAKOMJIEHHE H mpopaboTka
PCKOMEHIOBAaHHON  JMTEpaTyphl, pabora ¢  3JICKTPOHHO-
OMOJIMOTEYHBIMH CUCTEMAMK

3. Xumuaeckas CBA3b n I/ISY‘ICHI/IG JICKOUOHHOI'0 Marcpuaja, HOArOTOBKa K 3aHATUAM
MCIKMOJICKYJISIPHBIC CEMHHApPCKOro THIIA, O3HaKOMIJICHHUC u npopa60TKa
BSaHMOﬂeﬁCTBHH. KBanToBo- peKOMeHZ[OBaHHOﬁ JIMTCPATyPhI, pa60Ta C QJICKTPOHHO-

XMMHUUYECKOE OIMCAaHHE PEeaKUUil M | OMOIMOTEeYHBIMU CHCTEMaMHU
UEKTPOHHAs CTPYKTypa TBEPIBIX
TeJL.

3. OueHo4yHble MaTepuajbl 1Jis1 NMPOBeJeHUs TeKYLIero KOHTPOJIsI ycleBaeMoOCTH (B TOM
yucje PpyO0esKHOro) M MPOMEKYTOYHOH aTTecTauvud oO0y4alumuxcsl M0 JIWCHUILIHHE
(MoxyJ0)
[To gucnunnuHe (MOIYJNIO) MPEIyCMOTPEHBI CIENYIOME BUJIbI KOHTPOJS KauecTBa

OCBOCHHUSI:

® TEKYUIMH KOHTPOJIb YCIEBAEMOCTH (B TOM YHCIIE pyOEIKHBI);

® [IPOMEXYTOYHAS aTTECTAlMsI 00YYarOIIMXCS MO AUCHUILTHHE (MOAYIIIO).
3.1.1. OueHo4YHbIe MaTEPHUAJIBI VISl IPOBEEHUS TEKYIIEro KOHTPOJISl yCIeBaeMOCTH (B TOM
yucjie py0e:KHOro) mo AMcuuIuinge (MOIyJir)

Ne | KonTposupyemsblie TeMbl (pa3aeJibl) HanMeHoBaHMe OLIEHOYHOI'0 CPeICTBA
n/n
1. OO01uUe MPUHITUTIBI
2. Metoapl KBaHTOBOM XUMUH
3. XnuMmudeckass  CBA3b U MEXMOJEKYISpHBIE
B3aUMOJIEICTBUSI. KBanrtoBo-xumuueckoe
OMHCaHHE pEeaKUUil u DIIEKTPOHHAs CTPYKTypa
TBEPABIX TEI.

3.1.1. TunoBbIe KOHTPOJIbHBbIE 3aJaAHUS
KonTpoabublii padota
Paznea 1
1. Wsnoxwure cyTh BApUAIMOHHOTO MPUHIUIIA.
2. Yro Takoe y3i1bl aTOMHOH paananbHoi pyHkmn? Kak cocyuTaTh UX 4ucio?
3. IlpuBemuTe 3aBUCUMOCTb HMHTErpaia MepeKpbIBaHUSA Si OT MEXBSACPHOTO PACCTOSHUS
JUTSL CBSI3M THMA G(S, S).
4. Tlouemy Henb3s TOMYyYUTh TO4YHOE pemieHue ypaBHeHus lllpemunrepa nmns cucrem,
cojiepKanux 0oJibIlle OJHOTO JIEKTPOHA?
Pazgen 2
1. Herepmunant Creittepa /uist aToMa U JIsl MOJICKYJIBL.
2. OcHOBHbIE PUOTNKEHHUSI, JIEKAITUE B OCHOBE MOIYIMIHUPUIECKUX METOJIOB.
3. Ckonbko 0a3ucHBIX (YHKIMN Mcnob3yercs npu pacuete Mosiekyisl C¢HsNH,, B 6azuce
STO-3G?
4. Kak BaMseT Ha IOJIHYI0 3HEPTHUI0 MOJEKYJSIPHOM CHUCTEMBI YYET KOPPENISAIIMOHHOTO
B3aUMOJICVCTBUS AIEKTPOHOB?
Paznea 3.
1. TloBepXHOCTH MOTEHIMATBLHON SHEPTUU XUMUYECKOM PEaKInu.
2. Kakue mnony>mMOupudyecKue METOJbl MPUMEHUMBI Ul pacdeTra CIEKTPaJbHbIX
XapaKTePUCTHK MOJIEKy?
3. Ckoipko 0a3MCHBIX (YHKIMH HCIONB3yeTcs mpu pacuere Moiekyn NHs; B Gasucax 6-
31G* u 6-31+G*?
4. Kak BaMseT Ha IOJIHYI0 3HEPTHUI0 MOJEKYJSIPHOM CHUCTEMBI YYET KOPPENSAIIMOHHOTO
B3aUMOJICVCTBUS AIEKTPOHOB?
3.1.2. MeTtoauueckue MaTepuabl, oOmpeAe/solNde MPOLeIyPbl OLEHHMBAHUS 3HAHWIA,
YMeHHUil, HABBIKOB W (WJIH) ONBITA /AeATEJbLHOCTH B XO0J€ TeKYylero KOHTPOJIs
ycneBaeMocTH



KonTposbnas padora

OnenuBaeTcsi HE TOJBKO TIJIyOMHA 3HAHWMM MOCTaBJIEHHBIX BOIPOCOB, HO M yMEHHE
U3JI0KUTH TUCHbMEHHO.

Kpumepuu oyenuseanus.: nocneq0oBaTeIbHOCTb, ITOJHOTA, JIOTUYHOCTD U3JI0KEHUS, aHAJIN3
Pa3NUYHBIX TOYEK 3PEHMS, CaMOCTOATENIbHOE 0000I1IeHne MaTepuana. M3iokeHue marepuana
0e3 (haKTHIECKUX OITHOOK.

OrneHka «omauuHO» CTaBUTCS B CIIydae, KOT/ia COOJIIOICHBI BCe KPUTEPHH.

OneHnka «xopouwio» CTaBUTCS, eclii 00ydaroluiicss TBepJ0 3HAET MaTepuai, IPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT NPAKTUYeCKyl O0a3y, HO JOIyCKaeT HEeCYIIeCTBEHHbIE
MTOTPEUIHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS, €CIM OOY4YaIOUIMICA OCBOMJ TOJBKO
OCHOBHOW Martepuaj, HO HE 3HAeT OTJEIbHBIX JeTajlel, T0MyCKaeT HETOYHOCTH, HEJOCTATOYHO
NpaBUIbHbIE (POPMYJIHMPOBKH, HApyIIAeT IOCIEA0BATEIbHOCTh B H3JIOKEHUM MaTepuana,
3aTPyAHSETCS C OTBETAMH, IIOKAa3bIBA€T OTCYTCTBHE [JOJDKHOM CBS3M MEXIYy aHAJIM30M,
apryMeHTaluel 1 BbIBOJAMM.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, €CIM OOydarolMHCs HE OTBEYaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.

3.2. OueHoYHbIe MaTEePHAJIbI JIs1 IPOBEACHHUS IMPOMEKYTOYHOM aTTECTALMH
3.2.1. 3apanust W/ MM MHbIE MATEPUAJIBI UIS1 IPOBEJCHHUSA ITPOMEKYTOYHON aTTeCTalluH
1. Yo Takoe BoiHOBas pyHkuua? TpeGoBaHMs, KOTOPHIM OTBEYAET BOJIHOBas (DyHKIIHS.
2. B uyeM coctouT npUOIMKEHHE HE3aBHCUMBIX YacTUI[? 3amuIIUTe BBIPAKEHHUE IS

MHOT03JIEKTPOHHOM BOJTHOBON (YHKIIUHU B 3TOM NMPUOIMKEHHUH.

3. PaccuuTtaiite HOMep HIKHEH cBOOOmHON (BakanTHO) MO monekynsl H20 B metone

MNDO u nesmnupuueckom meroge OX®d (RHF).

4. CxonbKo 0a3UCHBIX (YHKUIUH HCIONB3yeTcs MpH pacuete Mojekyiasl FCH3 B 6azucHbIx

Habopax SZ u 6-31G**?

N300pa3uth rpadmuecku paauaibHyI0 COCTABISIOUIYI0 aTOMHON opOuTanu 3s.

6. IlpuBenuTe 3aBUCUMOCTH MHTETpaja NEPEKPBIBAaHUSA Sij OT MEXbIACPHOIO PaCCTOSHUSA
JUISL CBSI3M THIIA G(S, S).

7. Kakue mnapamerpbl MOJIEKYJbl HEOOXOJUMO 3a/laTh HpPH PEHICHUH AJIEKTPOHHOIO

ypaBHenus Llpenunrepa? HyxHo 1 3a1aBath 6a31c B MOITyIMIIUPHUYECKUX pacdyeTax?

[TocunTaTh YKCIIO Y3JI0B paguanbHON YacTu 2s U 3p aTOMHBIX opOHUTasei.

9. Yro Takoe BoiHOBas ¢pyHKuMs Xaptpu? Kakum B3anMoaelcTBUEM NpeHeOperamT, Koraa
€€ 3aIMChIBAIOT?

10. 3auem BBOgUTCA MpubimxkeHne bopaa-Onnenreiimepa. [Ipeanonoxenus, nexariye B €ro
OCHOBE.

11. Yro Takoe y3:bl yrioBoi yactTu aToMHOU opOutanu? Kak cocuntars ux 4ucio?

12. Kakue npubanxeHus NCIIONb3YIOT MpH penieHnu ypaBHeHus Llpenunrepa mis monexyn?

13. B Kakux NOayIMIMPUUECKUX METOAAX YUUTBIBAETCSA KOPPEIALMS dJIEKTPOHOB?

14. Yto Takoe aToOMHasi OpOUTANIB? 3aNUIITUTE BRIpAKEHUE ISl aTOMHON opOuTanu atoma H.

15. IlepeuncauTe KpaTKO OCHOBHBIE ITOCTYJIaThl KBAHTOBOW MEXAHHKH.

16. Kakue npubnmkeHust UCHOIB3YIOT A peweHus ypasHenus Llpenunrepa mist aroma?

17. Kakoit 6a3ucHblii Habop mpesnonaraeTcss B NOJTyIMIUPHUECKUX MeTofax? Paccuuraiite
yucio 0asucHbIx Gpynkuuii B Mmonekyine H20 B meroge MNDO.

18. Uro Takoe BajeHTHBbIE M30Mepbl U KOoH(opmepsl? Uem oHu orimyarorca? llpuBectu
MIPUMEPBHI.

19. 3anumure omneparopsl KHHETUYECKOM DJHEpruM: cucTeMbl M sdanep; cuctemsl N
JJIEKTPOHOB.

20. Kak mnpeacTaBisiOT BOJHOBYIO (YHKIMIO M DHEPrul0 atomMa B HPUOIMKEHUH
HEe3aBHCHUMBIX yacTul? HamuiuTe BbIpakeHHE A7 AJIEKTPOHHON BOJHOBON (YyHKIUHU
aToMa remusl.

4
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28.

29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41

43.

44,

45.

46.
47.

48.

49.

Yro Takoe pacmupeHHbld 0azuc? Ckoabko 0a3MCHBIX (QYHKUMH HCHOJB3YETCS IPH
pacuete monekyiasl BH3 B 6a3ucnom Habope 6-31+G**?

N306pa3uTh rpaduecKy yrioByl0 COCTABIISIONIYIO aTOMHO#M opOuTamu 3d *u4d > z z
3anumuTe OmepaTropel IMOTEHIMAIbHOM HHEPrHMHM B3aUMOJCWUCTBHUA sAep; SAAep U
AIIEKTPOHOB; AIEKTPOHOB.

VYka3zarh ycIoOBHs, IpHU KOTOPBIX O0Opa3yroTCsl CBS3bIBAIOIINE M AHTHCBS3bIBAIOLINE
MOJIEKYJIsipHbIe opouTanu. [IpuBecTu mpumepsl.

OcHOBHBIE JOCTOMHCTBA U HEIOCTATKH MOTYIMIUPUYECKUX METO/IOB.

Yro Takoe NOBEPXHOCTh MNOTeHIManbHOM sHeprun? Kak e¢ momyuwaror? Yto Takoe
ocoOble/kputnueckue Touku Ha [1I19. Kak ux HaxoasT, KakoB UX pU3NYECKUIl cMbICH?
KakyuMu KBAaHTOBBIMH YHCIaMU JUIi aTOMa OINpEACISIOTCS paauanbHas (QyHKIus,
yraoBasi QyHKIHSI © HOPMUPOBOYHBI MHOXKHUTEINb?

Yro Takoe paamanbHas (YHKUMs pacrpeneneHus 3ekTpoHoB? Kax naiitm Hambomee
BEPOSTHOE MOJIOKEHHUE IEKTPOHA Ha opOuTann’?

OcCHOBHBIE OTIMYHA TOJYIMIMPUYECKUX METOJIOB pacueTa 3JIEKTPOHHOIO YpaBHEHMS
[penunrepa ot HeaMmupuueckux. CKOJIbKO Oa3UCHBIX (QYHKIMH HMCIONB3YeTCs MPHU
pacuete MoJekyssl H202 B MunumansHoM Habope B metosie MNDO 1 HeaMIHUpHUecKOM
meroae OX® (RHF)?

OCHOBHBIE CBOWCTBA paIuaIbHBIX (PYHKLIUH.

OT 4ero 3aBUCHUT TOYHOCTh HEAMIUPUYECKUX METO/IOB PACYETOB?

Yro Takoe CTPyKTypHO-HEKECTKHE MoJeKybl? IIpuBecTn mpuMepsl.

UYro Takoe aToMHas opOuTanb? YTo Takoe aTOMHasi CHIMH-0pOuTab?

3anuiuTe onepaTop MoJHOM 3Hepruu cucteMsl M snep u N anektpoHoB. Kakoi cMblch
HMEIOT COCTaBJISIFOIIME 3TOTO oneparopa?

B uyem cyTth MeTona camocoriacoBanHoro noss? Ilouemy mpuberaror K NpuOIMKEHUIO
CCII npu pemienuu 31eKTpoHHOrO ypaBHeHus Llpenunrepa?

3anuIuuTe raMWJIBTOHMAH JABYXaTOMHOM MoJieKyinbl. [loueMy Henb3s MOIyYUTh TOUHOE
pemienue ypaBHenus llpenunrepa ais MHOTO3JIEKTPOHHBIX CUCTEM?

3anucarh BbIpaXeHHE JJIs BOJHOBOH QyHkumu B npubmmkenun MO JIKAO, nosicHUTh
CMBICIT BXOZSIINUX B HETO BEJTNYHH.

Paccuuraiite HOMep BepxHeil 3aHsTHOM MO wmonekynst HCCH B merone MNDO u
HeamnupudeckoMm Merosie OX® (RHF).

JIBe OCHOBHBIE Pa3HOBUIHOCTHU KJIaCCU(PUKAIIMK Oa3UCHBIX HAOOPOB.

Uro Takoe MOBEPXHOCTh MOTeHIManbHOW »Heprun? Kakx ee¢ momyuaror? IlpuBenute
IIPUMEPBI BAJIEHTHBIX U30MEPOB U CTPYKTYPHO-HEKECTKUX MOJIEKYJI.

. Kak 3aBucuT atomMHasi opoUTaIIb OT pacCTOSHUS BAJK OT sijipa’?
42.

ITouemy B Merone Xaprpu-Poka HE YUUTBHIBAeTCA DJEKTPOHHAas Koppensuus? B
pacuerax KakuX CBOMCTB HeoOXxoaum e¢ yuyer? Onuimmre OCHOBHBIE METOJBI YyyeTa
AJIEKTPOHHOMN KOPPEIISALINN.

Kakue momysmmupudeckue MeTOIbl MPUTOAHBI JUISL  pacyera  CIEeKTPaIbHBIX
XapaKTEPUCTUK MOJIEKYJ?

Uro Takoe MojeKkyispHas opOutans? 3amucaTh BBIpAKEHUE I MOJIEKYJISIPHOMN
opb6uranu B npubmmkenun MO JIKAO.

Kakue mnomysmnupuyeckne MeETOJbl MNPEANOYTHTENbHBl [UIsl pacdyera a) TerioT
o0Opa3oBaHus; 0) BOZOPOAHBIX CBSI3EH?

Kak xonm4ecTBEeHHO 0XapaKTEepU30BaTh YHEPTUIO KOppEIsIIuu?

KakoMy ycnoBui0 AOKHA yAOBJIETBOPATH pajuaibHasl 4acTh AIEKTPOHHON BOJIHOBOM
¢byHKIMHM, YTOOBI BOTHOBas (GYHKIUS Ha siipe Oblila KOHEUHa U HelpepbIBHA?

OcHoBHblE HeH, nexamue B ocHoBe MeTtoga MNDO. IlpuMenum nu 3T0T MeTox Ais
pacdeTa: a) TeroT o0pa3oBaHusi? 0) BOJIOPOTHBIX CBS3EH.

Uro monumMarT moj obo3HaueHusmu SZ, DZ, TZ? SBnsiorcs nu yka3zaHHbIE 0a3HChI
pacIMpeHHbIMA?
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Teopema Kynmanca. Kakue xapakTeprcTUKH aTOMOB M MOJIEKYJI MOKHO PacCUuTaTh C €€
MOMOUIBIO?

N3o6pasute paauansHbie coctapistone AO 1s, 2s, 3s — Tuna. YKaXuTe y3JI0BbIe TOUKH
1 HanOoJiee BEpOATHOE MOJIOKEHHE JIEKTPOHA Ha COOTBETCTBYIOIIEH OpOUTAIH.
HapucoBaTe 3aBHCHMOCTH CJIEUTEPOBCKOW M TaycCOBOM Oa3uUCHBIX (QYHKUUH OT
PacCTOsTHUSA O TOYKU HEHTPUPOBAHMSL.

YeM oTIMYarOTCS OrpaHUYEHHBIN U HEOTpaHUYEHHBIM MeTo1bl XapTpu-Poka?

OCHOBHBIE METO/IBI yU€Ta MIEKTPOHHON KOPPEIIALIHH.

B yem 3akitouaercs m-37eKTpoHHOE Mpubimxkenue. Ero ¢pusndeckoe 060cHOBaHHE.
Kakne XapakTepuCTHKN MOJEKYJbl aHAIU3UPYIOT B KBAHTOBO-TOIOJOTMYECKOH TEOPUU
MOJIEKYJISIpPHOM cTpYKTYpbl belinepa?

HeoOxonumoe u 1ocTaTodyHoe yciioBHE OOpa30BaHMS KOBAJICHTHON XUMHYECKOH B
teopuu bennepa.

UYro Takoe aTOMHBIN OacceilH AneKTpoHHOU miIoTHOCTH? C KakKUMU CBOMCTBAMU aToMa B
MOJIEKYJIE KOPPETUPYET €To pazMep?

Kakne XapakTepuCTHKN MOJEKYJbl aHATU3UPYIOT B KBAHTOBO-TOIOJOTMYECKOH TEOPUU
beiinepa?

Kak xapakTepu3yeT TUII XUMHYECKON CBS3U 3HAK V’p B KPUTHYECKON TOUKE CBA3H?
IlepeunrciuTe BO3MOXKHBIE THUIIBI HEBBIPOKICHHBIX KPUTUYECKUX TOYEK JJIEKTPOHHOMU
II0THOCTH. Kakas U3 HUX XapaKTepHu3yeT XUMHUYECKYIO CBSI3b?

IToBepXHOCTH MOTEHIMATIBHON YHEPIUU MOJIEKYJIBL.

IToBepXHOCTh MOTEHIMAIBHON YHEPTUHA XUMHUYECKON peakiuu. KoHuenus nepexoaHoro
COCTOSIHHUSL.

OpOurtanbHOE U KBAaHTOBO-TOINOJIOTMYECKOE OOOCHOBAaHHME MOJENU OTTAJIKHUBAHUS
JJIEKTPOHHBIX I1ap.

Kputrnueckne TOYKHM paclpeneseHusl 3JIEKTPOHHOM IUIOTHOCTH KAaK XapaKTEPHUCTHKH
CTPYKTYPBI MOJIEKYJI U XUMUUECKOU CBSI3H.

[TyTe xXuMHuueckoi peakiuu. Koopaunara peakuuu.

Kakoli 3HaKk Jlariacuana JIEKTPOHHOMN IUIOTHOCTH XapaKTEpeH JUIsl KPUTUYECKOW TOUKH
KOBAJICHTHOM CBA3U?

KBaHTOBO-TONONIOTMYECKAS! TEOPHSI XUMUUECKON CBSA3H.

Kakoil Tunm KpHUTHYECKOW TOYKH B MEXBSIACPHOM IPOCTPAHCTBE XAPAaKTEPEH IS
XUMHUYECKOH CBS3U?

KakoBa pazMepHOCTh TOBEPXHOCTEHN MOTEHIIMAIBHON YHEPTUU ISl MOJIEKYJ alleTUIICHA U
MeTaHa?

JlanacuaH 3JI€KTPOHHOM INIOTHOCTH KaK XapaKTEPUCTUKA XUMUYECKON CBSI3H.
KBaHTOBO-XUMHUYECKOE ONMCAHNE XMMUYECKUX pEakIiii B ra30Boil ase.

XapakTepHbIE TOUYKH IOBEPXHOCTH IMOTEHINAIBHON SHEPTUU XUMUYECKUX PEaKIUH.
OHORIEKTPOHHBIE BOJIHOBBIE (DYHKIIMU B KPUCTAJUIAX U METO/bI UX pacueTa.

30HHAas CTPYKTYypa TBEPJIbIX TeJl U 00YCIOBIEHHBIE €10 CBONCTBA.

KauecTBeHHas kapTHHA 30HHOW CTPYKTYpbl KpPUCTAIOB. Y poBeHb Depmu.

3.2.2. MeTtoguyecknue MaTepHaJbl, ONpeAe/silOIMe MPoUeAYPbl OLEHMBAHUSA 3HAHUIA,
YMEHH, HABBIKOB B X0/1¢ IPOMEKYTOYHON aTTeCTAllUH

IIpoueaypa oueHuBaHus 3HAHUI (TECT)

[TpenyaraemMoe KOJIMYECTBO 3aJaHUI 20

ITocnemoBaTenbHOCTD BEIOOPKHU Omnpenernena 1o pasnenam

Kpurepnu oneHkn - IPABIJIBHBIN OTBET HAa BOMPOC

«5» ecim npaBuwiIbHO BbINONHEHO 90-100% TecToBBIX 3a1aHui

«4» ecin MPaBUIILHO BBINIOJIHEHO 70-89% TecTOBBIX 3a1aHUl

«3» eciu MPaBUIBHO BBINOIHEHO 50-69% TecTOBBIX 3a1aHUH
Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIN O0TBET)

IIpenen AIUTENBHOCTH 10 MuHYT

IIpennaraemoe KOJUYECTBO 3aJaHUN 2




[HocnenoBaTtenbHOCTH BEIOOPKH BOIIPOCOB U3
KaXXIOTO0 paszena

CrnyyaiiHas

Kpurepun onenku

- TpeOyeMBbIil 00bEM U CTPYKTypa

- I3TIOXKCHHE MaTeprana 6e3 (pakTHIecKux OmuOoK

- JIOTHKA HU3JI0KEHUS

- CIOJIB30BAHUE COOTBETCTBYIOIICH TEPMHUHOIOTHH

- CTHJIb PEYH U KYJbTYypa peUH

- MOI00P MPUMEPOB MX HAYYHOW JIUTEPATYPHI M IPAKTUKU

«5» ecm Tp66OBaHI/ISI K OTBCTY BBINOJHCHBI B ITOJJHOM o0BeMe

«4» ecinun B IICJIOM BBIIIOJTHCHBI Tpe6OBaHI/I$[ K OTBE€TY, OJHAKO €CThb
HEOOJIbIIME HETOYHOCTH B H3JI0KEHHHI HCEKOTOPBIX BOIPOCOB

«3» ecnu ’I‘p€6OBaHI/IH BBITIOJTHEHBI YaCTUYHO — HC BbIACPIKAH 06’I)CM, €CTh

¢dakTryeckue  OmMOKM, HapylleHa JIOTHKA  M3JI0XKEHHS,
HEJIOCTATOYHO MCIOJIb3YETCsl COOTBETCTBYIONIAs] TEPMUHOJIOTHH

IIponenypa omeHUBaHUS yYMEHHil U
MPAKTHYECKNX Y4eOHO-podeccHoHaa

HABBIKOB (pelleHue NMPO00JIeMHO-AHAJIUTHYECKHX M
bHBIX 3a/1a4)

HpezmaraeMoe KOJIMYECTBO 3a;[aH1/1171

1

HOCJ’ICI[OB&TCJ'ILHOCTL BLI60]I)KI/I

CirydaiiHas

Kputepuu onenku:

- BBIJICTICHUC W IOHUMAHUE TIPOOJIEMBI

- yMeHHue 00001aTh, COMOCTABNIATH PAa3IHYHbIC TOUYKH 3PCHHS

- MIOJTHOTA MCTIOIh30BAHMSI HCTOYHHUKOB

- HAJIMYKE aBTOPCKOW MO3ULIMK

- COOTBETCTBHE OTBETA [TOCTABJIIEHHOMY BOIPOCY

- WCIIONIb30BaHHME COIMAJIBHOTO OIbITa, MatepuaioB CMMU,
CTaTUCTHYECKUX JTaHHBIX

- JIOTUYHOCTD U3JI0XKEHUS

- YMEHHE CeNIaTh KBATU(UIIMPOBAHHBIC BEIBOJIBI U 000OIIICHUS C
TOYKH 3PCHUS PEIICHUS MPO(eCCHOHANBHBIX 3314

- YMEHHE IIPUBECTH IIPUMED

- OTopa Ha TEOPETUIECKUE TTOTOKEHHS

- BJIQJICHHE COOTBETCTBYIOIIEH TEPMHUHOJIOTHEH

«S» eciaun TpeOOBaHNUs K OTBETY BBIIOJIHEHBI B TIOJTHOM 00BheMe

«4» ecn B IICJIOM BBINIOJHECHBI TpPeOOBaHWS K OTBETY, OJHAKO €CTh
HEOOJIBIINEG HETOYHOCTH B H3JIOXKCHUU HEKOTOPBIX BOIPOCOB.
3arpynusiercss B (OPMYJMPOBaHUM  KBaIH(HUIMPOBAHHBIX
BBLIBOJIOB M 00001IEH i1

«3» eciu TpeOOBaHMUS BBHITOTHEHBI YaCTHIHO — IIBITAETCS 000CHOBATH CBOIO

TOYKY 3pEHHs, OJHAKO Cabo apryMEHTHUPYeT HaydHbIE
TOJIOKEHHS, TPAKTHYECKH HE CIIOCOOCH CaMOCTOSTENHHO
chopMyIHpOBaTh BHIBOJABI M 000OIIEHMS, HE BHIUT CBS3b C
npo(hecCHOHAILHON JICSITEIbHOCTHIO

4. YuyeOHO-MeTOAMYECKOE WU

(Moay.Jist)

MaTEPHAJIBbHO-TEXHUYECCKOEC

o0ecnmeueHne AUCHHUILIAHBI

4.1. DieKTpOHHbBIE U (WIN) NeYaTHbIE YUeOHbIe U3IaHUSs

1.

EpmakoB, A. 1. KBaHnToBas mexaHuka U kBaHTOBasi xumus. B 2 4. Yacte 2. KBanToBas
XUMUS : YIeOHHK M NMPakTUKyM Juist By30B / A. 1. EpmakoB. — Mocksa : M3garenseTBo
Opaiit, 2024. — 402 c. — (Bpicmee oOpazoBanue). — ISBN 978-5-534-00128-0. —
Tekct : snektponusii // OOpazoBatenbHas tiarpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/538518.

Koctiokos, B. B. Teopust kBanToBoii xumuu : yuedbnoe nocobdbue / B. B. KoctiokoB. —
Mocksa : UTHOPA-M, 2023. — 236 ¢. — (Bricmee o6pa3oBanue: bakanaBpuar). — DOI
10.12737/1090584. - ISBN 978-5-16-016258-4. - Tekcr : snextponnsiii. - URL:
https://znanium.com/catalog/product/1981645. — Pexxum ocTyma: mo mojamnucke.

4.2. DyeKTpoHHBIE 00pa3oBaTebHbIE PecypChl

1.

2.

DekTpoHHas OubmmMoTeunas cucrema «OBC IOPAUMT» Biblio-online.ru (3BC
«¥Opaiity») [DnexTponnsiii pecypc]. — URL: https://urait.ru/.

OnekTponHo-Oubmoreunas cucrema ZNANIUM [Dnekrponnsnii pecypc]. — URL:
https://znanium.com/.


https://znanium.com/
https://urait.ru/

3. DnextpoHHas OubnuoreuyHas cucrema «KOHCyNmbTaHT cCTyAeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexTponHas Oubnuoreka [DnexkTpoHHslii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas o6ubnuoreka «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wudopmannonnas cucrema «EanHoe OKHO gocTyma K oOpa3oBaTelbHBIM pecypcamy»
[DnexTponnsrtii pecypc]. — URL: http://window.edu.ru/.
7. @enepadbHbI LEHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHBbIe Npo(eccHOHANBbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIIPABOYHbIE
CHUCTEMBbI

OOyuaromuMes  obecriedyeH JA0CTyNn (yAaJeHHBIM JOCTYN) K HUXKE CJEIyIOIUM
COBpPEMEHHBIM NpO(EeCcCHOHATBHBIM 0a3aM JaHHBIX U HWHQPOPMAIMOHHBIM CIIPaBOYHBIM
CHUCTEMAaM:

1. CnoBapu u »SHUMKIONEOUM Ha Akagemuke [OnextpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema uH(popManmoHHO-TIpaBoBOro obecrieueHus «['apanT» [DneKTpoHHBIN pecypc].
— http://www.garant.ru/.

4.4. KoMmIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrpaMMHOIO
o0ecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA
1. JluneHsuoHHoe mporpaMMHOe oOecliedeHue: omnepalnuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHseMOe TpPOrpaMMHOE OOecTieueHre: CBOOOJHBIC TAKETHI
oucuHbIx npunoxennit Apache Open Office, LibreOffice.
3. IlporpammHoe oOecliedeHHE OTEUYECTBEHHOTO IMPOU3BOJACTBA: CIIPABOYHO-IPABOBAs
cuctema «l'apan» (OneKTpOHHBIM Nepuoandeckui cupaBoyHUK «Cucrema I'TAPAHT»),
obpasoBarenpHas miatgopma IOPAWT (DnektponHas 6ubamoredHas cucrtema «OBC
FIOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >1EKTPOHHO-OMOIHOTEYHAs CHCTEMa
ZNANIUM, snextponnas 6ubnanoreunas cucremMa « KOHCYIbTaHT CTyIeHTaY.
4.5. O0opynoBaHHe H TeXHUYECKHE CPeICTBA 00yUeHH S

Jnsa peanuzanuy AMCUMIUIMHBL (MOZYJSI) HCIOJIB3YIOTCA ydeOHbIE ayIuTOPUHU IS
NPOBE/ICHUS Y4YeOHBIX 3aHATUH, KOTOpPhIE OCHAIIEHbI OOOPYAOBAaHHMEM U TEXHUYECKUMHU
cpeacTBaMu OOydYeHHs, U MOMEILEHHUs Uil CAMOCTOSTEIbHOW paboThl 00yUaroMXcs, KOTOphIE
OCHAIIIEHbl KOMIIBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOAKIIOYEHHs K ceTu «MHTepHeT» H
o0ecreueHbl JOCTYIIOM B JJEKTPOHHYIO MH(POpPMaIMOHHO-00pa3oBaTenbHyio cpeny PXTY uwm.
JI.U. MenneneeBa. Jlomyckaercsi 3aMeHa 000pY/I0BaHUS €r0 BUPTYaTbHBIMH aHATOTaMH.

HaumeHoBaHHe y4eOHBIX AyAUTOPHI ISl OCHALICHHOCTh Y4eOHBIX ay[AMTOPHI VISl IPOBEJeHUS
NpoBeJAeHUs YUeOHbIX 3aHATUHI 1 Y4eOHBbIX 3aHSITUI ¥ IOMELeHUH /15l CAMOCTOSITeIbHOM
MOMeLIeHHI /15l CAMOCTOSITeJIbHOM padoThI 000py10BaHHEM M TeXHMYECKHMMH CPeICTBAMM
padoThI* o0y4eHust
VY4yeOHblE  ayguTOpMM  JUIA  TPOBEACHHS | YueOHas ayQuTOpHs YKOMIUIEKTOBAaHA CIEIUAIM3MPOBAaHHOU
yUEOHBIX 3aHITHH MeOeblo, OTBEYArOUIeH BCEM YCTAHOBJIECHHBIM HOpPMaM H

TpeOOBaHMAM, O0OPYIOBAaHHEM M TEXHWYECKUMH CPEICTBAMH
00y4eHus (MOOWIIBHOE MYJIBTHMEINIHHOE 000PYI0BaHHE).
[Tomemenne 11t caMOCTOSTENEHON paboThI ITomemieHne  OCHAIIEHO  KOMITBIOTEPHOM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~MOAKMoueHus Kk cetu «UHTepHeT» U
obecrieueHHeM JIOCTyNa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpaszoBatenpHyto cpeny PXTY um. J[.M. MenneneeBa u K
3bC.

* Homep KOHKpPETHOW ayAWTOPHHM YKa3aH B PACIUCAHWN YYCOHBIX 3aHATHH W PaACIHCAHUH IIPOMEXYTOUHOM
aTTeCTallMU.



http://www.garant.ru/
http://dic.academic.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
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