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1 Ieau u 321244 U3YYeHUSs] JUCHUTLIMHBI (MOYJ151)

1.1 llenb ocBOEHMSI AUCHUTIIMHBI
dopmMupoBaHHE TOTOBHOCTH K TPO(ECCHOHATBHOW  JEATEIBHOCTH, CBSI3aHHOW C
MIPOTHO3UPOBAHUEM CBOMCTB BEIIECTB M MEXaHU3MOB IMPOTEKaHUS XUMUYECKHX MPOLIECCOB Ha
OCHOBE JIaHHBIX O CTPYKTYpPE BellecTBa U (yHIAMEHTAIBHBIX TOJ0KEHUI KBAHTOBOMEXaHUICCKOM
TEOPHUH, B COOTBETCTBUH C KOMIIETEHTHOCTHBIM TIOJIXOJIOM.

1.2 3agaun JUCHUININHBI

- OBnaseHue cucTeMol (yHIAMEHTAIBHBIX XUMHUYCCKHX TMOHITHA B 00JacCTH KBAaHTOBOU
MEXaHUKM U CTPOCHHUS BEIECTBA, HEOOXOAUMBIX B  JalbHeHmedl  mnpodeccuoHambHOM
JEATEIIbHOCTH;

- PackpeiTe ponm COBpPEMEHHBIX T€OPHUM, ONMHUCHIBAIOIINX CTPOCHUE BEUIECTBA, KAK OCHOBBI
TEOPETUYECKON U SKCIIEPUMEHTAIBHON XUMMH;

- ®opMUPOBAHNE YMEHUS MPUMEHSITh TEOPETUUECKUE 3HAHUS B 0OJIACTU CTPOEHUS BEIIECTBA
JUTS peIIeHUs TPaAKTUYECKUX 3aJ1ad JajbHenIel mpoecCHOHaNbHON NesTEIbHOCTH.

1.3 MecTo qucuunauHbl (MOAyJisl) B CTPYKType 00pa3oBaTeIbHOI MPOrpaMMbl
HucuunnuHa «CTpoeHHe BelIlecTBa» OTHOCUTCS K oOs3arenbHoi dactu broka 1
«ducuuminael (MOTysH)» y4eOHOTO IUIaHa.
N3yuenuro mucturuinabl «CTpoeHHE BeleCcTBa» MPEAIIEeCTBYET HU3y4eHUe TUCIUILINH
«MaremaTtuka» u «Heopranuueckas xumus». JlaHHAs AUCHUIUIMHA SBISETCS MPEIIIECTBYIOIIEH
VI TUCHUIUINHBL «OpraHudeckast XUMUS).

1.4 llepeyeHp NJAHMPYEMBbIX pe3yJbTATOB OOy4YeHUS] MO JHCHUILIMHE (MOAYJI0),
COOTHECEHHBIX ¢ IUIAHMPYeMbIMHM pe3yJIbTATAMH OCBOEHUSI 00pa3oBaTeJbLHOM
NPOrpaMmbl
N3ydyeHnue naHHOW y4yeOHOUM MMCHMIUIMHBI HANpaBJICHO Ha (OPMHUPOBAHHE Y OOYUAFOIIHXCS

obmenpodeccuonanbHoi kommneTeHuu (OI1K):

Kon 1 HaumeHOBaHME HHAMKATOpA Pe3ynbraTel 00ydeHuUs 10 AUCLUIUINHE
JOCTH)KEHHS KOMIICTEHIIUU

OIIK-4. CriocobeH IuIaHMpoBaTh PabOThl XMMHUYECKOW HANpaBICHHOCTH, 00padaThiBaTh W WHTEPIPETHPOBATH
MOJTy4EeHHBIE PEe3yNbTAaThl C HCIOIL30BAHUEM TEOPETHYESCKUX 3HAHUH W IPAKTUYECKHX HABBIKOB PEIICHUS
MaTeMaTHYeCKUX M QH3MIECKUX 3a/1a4

NOIIK-4.1. Wcnone3yer 0a3o0Bble | 3naem 0a30Bble 3aKOHBI (DM3MKH U MaTEeMAaTHKH, HCIOIb3yeMble B 00JIaCTH
3HaHUS B O0JACTH MaTEeMAaTHKH M | CTPOEHHUS BelleCTBA, HEOOXOOMMBIC UL INIAHUPOBAHUS PA0OT XUMHYECKOH
(GM3MKH TIpM TUIAaHUPOBAaHWMHM paboT | HAIpPaBIEHHOCTU

XMMHYECKOH HaIlpaBJICHHOCTH VMeem  WCIONBb30BaTh 0Oa3oBBIE 3aKOHBI (U3UKM H  MaTEeMaTHKH,
UCIONIB3yeMble B 00JIACTH CTPOCHUS BEIIECTBa, UL IUIAHUPOBAHHS PaboT
XHMHYECKOI HallpaBJICHHOCTH

6nadeem crocodbamMu MPUMEHEHUsI 0a30BBIX 3aKOHOB (DU3UKH M MATEMATHKH,
HCIIONB3YEMBIX B OOJIACTH CTPOSHHUS BEIIECTBA, HEOOXOMUMBIX IS
IUIAHUPOBAHUS PadOT XUMHUYECKON HAPABICHHOCTH

NOIIK-4.2. O6pabaTbiBaeT JaHHbBIC C | 3Haem CTaHZAPTHBIE METOIBI OOpabOTKM MAaHHBIX C HCIOIB30BAHHUEM

MCIIOJIb30BAHMEM CTAaHIAPTHBIX AIpOKCUMAaI YUCIICHHBIX XapaKTEPUCTUK
cIroco0oB AIMIPOKCUMaIu ymeem  HUCIIOJIB30BaTb  OCHOBHBIE  METOIbI O6pa6OTKI/I JJAHHBIX C
YUCJIEHHBIX XapaKTEPHUCTUK HCIIOJIB30BAHUEM AIIIPOKCUMAIIUN YHUCIIEHHBIX XapPaKTCPUCTHUK

é1adeem MeTOIaMu OOpaOOTKHM JTaHHBIX C HCIOIH30BAHHUEM CTaHAAPTHBIX
MIPUEMOB ANMPOKCUMAIMN YUCICHHBIX XapPAKTEPUCTHK, HEOOXOTUMBIMH MIPU
pEIICHUH 3a]1a4, BOSHUKAIONIKMX [IPU H3Y4CHUH CTPOCHHUS BEIIECTBA

NOIIK-4.3. Unarepnperupyer 3Haem 0a30BBIC 3aKOHBI U TIPENICTaBIICHHUS (PU3UKH, HEOOXOIMMEIE B
pe3yIbTaThl XUMUYIECKUX 0051acT! CTPOEHHS BEIeCTBa

HaOJIFO/ICHUH C UCTIONb30BaHNEM YMeem WHTEPIPETUPOBATh pE3YIbTaThl XUMHYECKMX HAONIOAEHUH ¢
¢bu3nUecKyx 3aKOHOB U WCTIONIB30BAaHNEM (PU3NYECKHX 3aKOHOB U MPEACTaBICHHUIH

TIPE/ICTaBICHUIH enaoeem METOJaMu HHTEPIpCTAUU pe3yIbTaTOB XUMHYCCKUX

Ha6J'IIO,ZIeHI/Il>’I, MOJYYCHHBIX B obmactu CTPOCHUA BCIICCTBA, C
HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3aKOHOB 1 HpCI[CTaBJ'ICHI/Iﬁ




PesynbraThl 00y4eHHs MO JUCHUIUIMHE JOCTHTAIOTCS B PAMKaxX OCYIIECTBICHHS BCEX BUOB
KOHTAaKTHOM W CaMOCTOSITENbHOH pabOThl OOYYaIOUIMXCST B COOTBETCTBHU C YTBEP)KICHHBIM
y4eOHBIM TUTAHOM.

WuaukaTtopsl JOCTHXKEHUS KOMIIETEHIIMHA CUUTAIOTCSA CPOPMUPOBAHHBIMH MPH JAOCTHKECHUU
COOTBETCTBYIOILIUX UM PE3yIbTaTOB O0yUEHHUSI.

2. CTpyKTYpa U coep:KaHue JHUCIHUTLIHHbI

2.1 Pacnpenenenne TPy10€MKOCTH TUCHHMILJIMHBI IO BUAAM padoT

OOmias TpyIOEMKOCTh JUCIMIUIMHBI cocTaBiseT 3 3aderHble eauHuibl (108 wacoB), ux
pacrpeiefieHre 1Mo BujiaM padoT MpeCTaBiIeHO B TaOIHIIE.

Bun yaeOHOM paboThI Bcero | Cemectp (dachr)

4acoB 4 3)

KonTakTHasi pa6oTa, B TOM 4ncie:

AyIuTOpHBIE 3aHATHS (BCEro): 68 68 -

3aHATHSA JIEKIIMOHHOT'O THUIIA 34 34 -

ab0paTOPHBIC 3aAHITHS

3aHATHS] CEMUHAPCKOTO TUMA (CEeMUHAPhI, TPAKTHUECKUE 3aHATH) 34 34

HNuast koHTakTHasi padora: -

KonTpomas camocrositensHoi pabotsl (KCP) 2 2 -

[Tpomexyrounas atrectauus (MKP) 0,2 0,2 -

CamocTosiTeIbHAsi paboTa, B TOM YHCJIe:
Kypcosas pabora - -
[TpopaboTka yaeOHOTO (TEOPETUIECKOTO) MaTepraa 27,8 27,8
BrimosnHeHne HHANBUIYaTbHBIX 3aJaHUH (TIOATOTOBKA - - -
COOOIIIEHUH, Pe3CHTAITHH )

Pedepar 10 10 -
[ToaroToBka K TEKyIeMy KOHTPOJIIO - - -
KonTpoanb -
[ToaroToBka K sK3aMeHy - - -
Ooman gac. 108 108 -
TPYAOEMKOCTh B TOM 4YHCJIe KOHTAaKTHas padora 70,2 70,2 -

3a4. el. 3 3 -

2.2 ConeprxaHue THCIHHILIAHBI

PacnpenencHue BUIOB y4eOHOH pabOTHl M MX TPYAOEMKOCTH TO pasjeiiaM TUCIHILIMHBL
Paznensl (TeMbl) TUCIUIUIMHBL, U3ydaeMble B 4 cemecTpe (ouHast popma 00yueHus)

Ne HaumeHnoBaHue pazaenos(Tem) Kou-Bo yacoB
BCETO AynurtopHas Bueaynutopnas
paboTa pabota
JI I13 JIP CPC
1 2 3 4 5 6 7
1 | KBaHTOBOMEXaHUYECKAS TEOPUS 34 12 10 - 12
CTPOEHHS BELeCTBA
2 | CuMMeTpus MOJIEKYIT 20 6 6 - 8
3 | DHepreTHYeCcKHe aCleKThl CTPOCHHS 23,8 6 10 - 7,8
MOJIEKYJ. DIIEKTPUYECKHE U MarHUTHbIE
CBOICTBA BEIIECTB




4 | CtpoeHue BemecTna B 28 10 8 - 10
KOH/ICHCUPOBAaHHOM COCTOSIHUHT

UTOIO no pazoenam oucyuniurvl 1%5, 34 34 - 37,8

KonTtposns camocrostensHoit padotsl (KCP) 2

[Ipomexyrounas atrecrauus (MKP) 0,2

[ToaroToBka Kk TEKyIeMy KOHTPOJIIO - - - - -

OO61mast Tpy10€MKOCTb 110 AUCIIUTUIMHE 108

[Mpumeuanue: JI — nexumn, [13 — npaktuyeckue 3austus / cemuHapsl, JIP — maboparopHsie 3aHATHS,
CPC — camocrosiTenbHas paboTa CTyIeHTa

2.3 Conep:xanue pa3aesioB (TeM) THCIUTNIAHBI
2.3.1 3auAaTHA JeKIHOHHOI0 THIIA

BJIMAHUA CTPOCHUA MOJICKYII HAa UX CBOMCTBA.

9J'IeKTpI/I‘{eCKI/II7I JUIIOJIBHBIM MOMEHT B KIIACCHYECKOM TCOpHUU U
KBAaHTOBOM MEXaHHUKE.

HOHHPHLIC 1 HCIIOJIAPHBIC BCIICCTBA. I[I/IHOJ'IBHHﬁ MOMCHT U
M30MCEpPHU MOJICKYII.

HapL[I/IaJ'ILHLIe MOMEHTEHI CBSI3€H U CTPYKTYPHBIX I'pYIIII.
BeKTOpHO-aILILI/ITI/IBHaH CXeMa pacdyeTa JUITOJIbHBIX MOMCHTOB.

Ne| HaummenoBanue Conepskanue pasjena (TeMbl) dopma
paznena (Tembl) TEKYIIETO
KOHTPOJISI
1 2 3 4
1. | KBanToBO- MaremMatnuecknii annapat KBaHTOBOM XuMHH. OniepaTopsl,
MeXaHu4ecKas coOcTBeHHbIe (YHKIMH U cOOCTBEHHBIE 3HaUeHusl. Oneparop
Teopus lNamunbrona. CooTHOIIEHHE HEOIPEIETICHHOCTH.
CTPOEHHUS OCHOBHBIE ITOCTYJIaThl KBAHTOBOW XUMHH. YCTHBII
BEIECTBA 3agaun 0 cBOOOIHOM JABMKEHUH YACTHUILIbI, IBUXKEHUHU YaCTH- ompoc
LBl B IOTCHIMAJILHOM SIIIUKE.
OMIIMPUYECKHE U MOTYIMIIMPUIECKUE METOBI B KBAHTOBOU
XMMHMH.
2. | Cummerpust CummeTpusi paBHOBECHOW TeOMETPHIECKON KOHPUTYpAITHHI
MOJIEKYJI MOJIEKYJBI. DJIEMEHTBI CUMMETpUH. Olnepaniii CHMMETPHH.
Toueunsle rpynnel cummerpu. [IpuBoagumMele 1 HEIPUBOAK-
MBI€ IIPEICTaBICHHUS.
Knaccugukanus aromoB u monekyi. [Tapamerpsl, onpeznens- yYCTHBI
IOIME TEOMETPUIO MOJIEKYJIBI, MEXKbAICPHBIE PACCTOSHNUSA, Ba- orpoc
JICHTHBIE YIiIbl. BHyTpeHHue BpameHus moJiekyi. [lonsarue
KOH(popmanuu Monekya. [llaxmaTHble n 3aTeHeHHbIE KOHDU-
rypanuH.
3. | DHepreTHyeckue [(DHEPreTUIECKUil KPUTEPHUI CYLIIECTBOBAHUS HEKOTOPOW COBO-
acIeKThl TEOPUH [KYMHOCTH 3(P(PEKTUBHBIX aTOMOB KaK €JMHOM YacTUIIbI — MOJIE-
CTpOEHUs KYyJIbl. DHEprusi 00pa30BaHUs MOJIEKYI U3 CBOOOIHBIX aTOMOB.
BEIIECTBA. [lapuyanbHble SHEPTUU OTIAEIIBHBIX BUJOB XUMUYECKOM CBS3H
DJNEeKTpUUYECKHE |0JJHOTO BHJIA B JIFOOBIX MOJICKYIAX.
Y MarHUTHBIE JHeprust 00pa3zoBaHus MOJIEKYIbl. [I0CTOSHCTBO 3HEPTUM CBS-
CBOICTBa 3eil OZJHOTO BUJA B MOJIEKYJIAX.
BEIIECTB DHeprus cTadMIN3aluy KPHCTAIUIMIECKUM TI0JIeM, Kak 3¢ ¢ext | pedepat
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Jleopmariust MOJIEKYIJl BO BHEIIHEM 3JIEKTPUYECKOM MoJie. MH-
YLIIPOBAHHBIN MOMEHT M MOJIIPH3YEeMOCTh MOJIEeKyIl. CpenHsis
MOJIIPU3YEMOCTh, AaHU30TPOIIUS TTOJIIPU3YEMOCTH.

CBSI3b MOJIEKYJISIPHBIX TIOCTOSIHHBIX —IUIIOJIBHOTO MOMEHTA U
MOJIIPU3YEMOCTH — C MAKPOCKOTIMYECKUMU XapaKTEPUCTHKAMH
BEIL[ECTBA.

MomnsipHasi pedpakuus. DMIuprdeckas cxema pacyera pedpa-
KIUH.

MarHuTHBIE MOMEHT ¥ MarHUTHAsi BOCIIPHAMYHUBOCTH MOJIEKY-
e, CocTOsTHAE MOJIEKYINI B MATHUTHOM TioJie. J[mamMarHuTHbIE U
napamMarHuTHEIE BenecTBa. deppoMarHeTusm.

3eeMaHOBCKHE YPOBHU PHEPTUU. Y CIIOBUS SIACPHOTO MarHUT-
HOT'O pE30HaHCca.

XuMuueckuil ciBur u ero uurepnperauus. JIIP. [Tapamaraut-
HBIC YaCTHUIIBI.

[TonHast sHEpPrusi MOJIEKYJIBI KaKk CyMMa JJIEKTPOHHOM, KoJieOa-
TeJIbHOM M BpallaTeJIbHON COCTABIAIONINX. MEXMONIEKYISIPHOE
B3aMMOJICHCTBHE.

OTHOCHUTENHHOE TTOJIOKEHUE DIIEKTPOHHBIX, KOJICOATETHHBIX U
BpalaTeIbHbIX YPOBHEW SHEPTUU.

DIIEKTPOHHBIE COCTOSHUS, KOJIeOaTeIbHBIC COCTOSIHUS, Bpaliia-
TeITbHBIEC COCTOSTHHUSL.

BpamatensHbie, KoJieOaTeTbHBIC M AJIEKTPOHHBIC CIIEKTPHI.
Teopust KPUCTATUIECKOTO TOJISE M TEOPHS MOJIS JIMTAHI0B KaK
OCHOBA MHTEPIPETAIIMH CTIEKTPOB KOMIUIEKCHBIX COCTUHCHUN.
[TpaBuna otbopa.

3HaYCHNE MOJICKYJISIPHBIX CIIEKTPOB VISl PEIICHHUS IPAKTHYeC-
KHX 33]1a9 XHMHYECKOH HAYKH.

Crpoenue
BEI[ECTBA B
KOHJICHCUPOBaH-
HOM COCTOSIHUH

CtpykTypHas kiaccuuKalus KOHICHCUPOBAaHHBIX (a3.
JlnarpamMmbl COCTOSTHUSL. MTrHOBEHHAsI KOJIe0aTeIbHO-yCpeIHEH-
Hasi CTPYKTYpa kuakocTeil. CoBpeMeHHbIe CIOCOObI OTMCAHUS
CTPYKTYPBI )KUJIKOCTeH. AMopdHBIe BemecTBa. JKuakue Kpuc-
TaJuibl (XOJECTepUKU, HEMATHKH U 11p.). aeanbHble KpUCTAIUIbL.

OcobeHHOCTH YIbTPAAUCTICPCHOT'O COCTOAHUS BCIICCTB.

CrtpyKkTypa rpaHullbl pa3zena KOHIEHCUPOBaHHBIX (a3.

YCTHBIN
ompoc




2.3.2 3aHATHS CEeMHHApPCKOro THUNa (mMpakTHyeckue / cemMuHapckue 3aHsaTus /
JadopaTopHbie padoThl)
Ne| HammenoBanwue Temaruka 3aHsATHI/PabOT ®opma
pazziena (Tembl) TEKYIIETro
KOHTPOJIS
1 2 3 4
1. | KBanrogo- Matremaruueckuii annapar KBaHTOBOM xumuu. OnepaTopsl,
MeXaHW4YecKasi | coOcTBeHHBbIC (PYHKIMU U cOOCTBEHHbIE 3HaUeHUsl. OCHOBHBIE
Teopus IIOCTYJIaThl KBAHTOBOW XMMMHU. .
CTpOEHUs YCTHbII
P VYpasuenue lllpenunrepa. ompoc
BEIIECTBA
3amaun 0 cBOOOTHOM JABMKEHUHU YACTHULIBI, IBKEHUH YaCTHIIbI
MOTEHIIMAIILHOM SIIIIUKE.
OMNUPUYECKHE U TIOTYIMIIMPUUECKUE METO/Ibl B KBAHTOBOM XU+
MUHU.
2. | Cummerpust CuMMeTpHsi paBHOBECHOM reOMETpUUECKON KOHPUTyparuu YCTHBIN
MOJIEKYI MOJIEKYJbI. DJeMEeHThl CUMMETpHH. Onepaniyu CHMMETPHH. ornpoc
Toueunsle rpynnel cumMmMmerpur. [IpuBoguMBbIe U HETPUBOAU-
MbI€ NPeACTaBICHUS.
3. | DHepreTnueckue | DHEPrusi 00pa30BaHUS MOJICKYJIBI. pedepar
ACTICKTBI TCOPHH | Jgeprus CTAOMIM3AMY KPUCTAJUIMIECKAM MOJIEM Kak ekt
CTpOCHHUA BIIMSIHUSL CTPOCHHMSI MOJIEKYJI HAa UX CBOMCTBA.
BEIIIECTBA. . . .
DNEeKTpUUECKUI TUMOIbHBII MOMEHT B KJIACCHYECKON TEOPUU
DJIEKTPUYECKUE N
U KBaHTOBOH MEXaHUKE.
Y MarHUTHbIE
CBOICTRA [TapumanbHble MOMEHTBI CBSI3€H M CTPYKTYPHBIX TPYIII.
BEIECTB BekropHo-anuTHBHas cxemMa pacdyera JUMOIbHbIX MOMEHTOB.

CBi3b MOJICKYIIAPHBIX ITOCTOAHHBIX — JUIIOJIBHOI'O MOMCHTA U
MOJAPU3YECMOCTH — C MAKPOCKOIIMICCKUMHU XaPaKTCPUCTUKA-
MU BEIICCTBA.

Monspras pedpakius. DMnuprdeckas cxema pacdeta ped-
paKIU.

MarauTHBEIA MOMEHT M MarHuTHast BOCIIPUUMYHBOCTBb MOJIC-
KYJIBL. CocrosiHHE MOJICKYJ B MArHUTHOM IIOJIC.
I[I/IaMal"HI/ITHLIC U IIapaMarauTHbBIC BCIICCTBA. CDeppOMarHe-
THU3M.

SIMP-cniekrpockonus. Y ciioBUS IEPHOIO MAarHUTHOTO pe30-
HaHca. XMMUYECKHI cIBUT. PenakcallMuOHHbIE SIBJICHUS.
[udTr-peareHTsI

XuMuueckuil ciBUr U ero narepnperanus. JIIP. [Tapamar-
HUTHBIE YaCTULIBI.

Ilonnas OHEPTHUA MOJICKYJIBI KaK CyMMa 3HeKTpOHHOI>'I, KOJIC-
OaTeIbHOU U BpamaTenLHoﬁ COCTaBJIAIOIINX.

OTHOCHTENBHOE MTOJIOKCHUE OJICKTPOHHBIX, KoJIeOaTeIbHBIX U
BparaTeJIbHbIX ypOBHeﬁ OHCPIUn.

BpamiarensHbie, kKoyieO0aTeIbHbIC U SJIEKTPOHHBIEC CIIEKTPHI.
IIpaBuna otOopa.

3HadeHUe MOJICKYJIAPHBIX CIICKTPOB IJI PCIICHUA ITIPAKTUYC-
CKHX 3aJ1a4 XHMMHUYECKOH HayKH.
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Crpoenue
BEIIIECTBA B
KOHJICHCHPOBAH
HOM COCTOSIHUH

YCTHBIN
01poc

Juarpammel coctosiHusl. CTpyKTypa U CBOMCTBA )KUJKOCTEM,
CTPYKTypa TBEPAOrO Teila. 30HHAs TEOPUS IIPOBOJUMOCTH.

Kunkue kpucTaisl.
OcobeHHOCTH YIbTPaUCIIEPCHOTO COCTOSIHUS BEIECTB.
MeXMOIIeKyIIPHOE B3aUMOICHCTBHUE

KomruiekcHbie coenuHenus. Teopus KpUCTaNIMYECKOTO MOJIA
Y T€OpUS MOJIS JTUTAH]IOB.

2.3.3 IlpuMepHasi TeMAaTHKA KYPCOBBIX padoT (MPOeKTOB)
Kypcosast pabota He npeaycMOTpeHa y4€OHBIM IIJIAHOM.

2.4 TlepeueHb Y4eOHO-METOIUYECKOT0 ODecleYeHHs /JIsl CAMOCTOSATEIbHOI PadoThl
o0yyaromuxcs Mo AMCUMIIMHE (MOLY110)

%

Bux CPC

[Tepedyens yueOHO-METOIMYECKOTO OOECIICUeHU s AUCIIUTLIUHBI 110
BBITIOJTHEHUIO CAaMOCTOSITENIbHOM paboThI

2

3

[IpopaboTka
y4ueOHOTO
(TeopeTnyeckoro)
Mmarepuana

~N o g

. Cu3zona,

. Hupenscon, B.I'. KBantoBas xumus. MoJieKyibl, MOJIEKYJIIPHBIE CUCTEMB]

U TBEpAbIe Tena [DIeKTPOHHBINA pecypc]| : yuyeOHoe mocodue i BY30B /
B.I". Hupenscon. — 4-e u3n. (311.) - M.: Jlaboparopus 3uanui, 2017. - 522
C. - (YueOnuk juist Beiciied mkossl). - ISBN 978-5-00101-502-4. — Pexum
nocryna: https://e.lanbook.com/book/94104#book _name

. Kamprmos, B.M. Ctpoenue BemiecTBa [DIEKTpOHHBIN pecypc] : ydeOHOe

nocooue / B. M. Kambimos, E. I'. Mupomnukosa, B. I1. Taraypos. - 2-¢
u3a., ucnp. u gom. - Caskr-Ilerepoypr : Jlams, 2017. - 236 c. -
https://e.lanbook.com/book/90007#authors.

O.B. MounekynsipHasi CHUMMETpUSI B HEOPraHMYECKOH U
KOOPJAWHAIIMOHHON XUMHH [DIIEKTPOHHBIN pecypc| : yueOHoe mocobue /
O.B. CuzoBa, H.B. lBanoBa, A.A. Banun. - U3n. 2-e, nepepad. u aorm. —
CII6.: UznatensctBO «Jlauby, 2016. - 276 c. - (YueOHUKH IJIT BY30B.
CnenmnanbHas Jswmrtepatypa). - ISBN 978-5-8114-2173-2. Pexum
nocryna: https://e.lanbook.com/book/76285#book _name

. Munkun, B.. Teopus crpoenust mosiekyn [Tekct] : yueOHOE mocoOue

st crynentoB By30B / B. Y. Munkus, b. S1. Cumkun, P. M. Munses. - 2-
e m3id., nepepab. u gom. - PocroB w/ll : denmkc, 1997. - 558 c. -
(Yuebuuku u yuyeOHble mocobust). - bubmuorp. B konme i - ISBN
5222001067

. Kypnan obuieit xumuun

XKypHan HeopraHU4ecKoi XUMHUU

. XKypnan puznueckoit Xumuu

Pegepat

. llupenscon, B.I'. KBantoBas xumus. Monekyibl, MOJIEKYISIPHBIE CHCTEMBI

U TBepJble Tena [DIeKTpoHHbIN pecypc] : yuebHOoe mocolue ajsi By30B |
B.I". Hupenscon. — 4-e uzn. (a1.) - M.: Jlaboparopus 3nanuit, 2017. - 522
c. - (YueOnuk st Beicieit mkomsl). - ISBN 978-5-00101-502-4. — Pexxum
nocrymna: https://e.lanbook.com/book/94104#book_name



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

2. Kamprmos, B.M. Crpoenue BemiecTBa [ DIeKTpOHHBIN pecypc] : yueOHOe
noco6ue / B. M. Kampimos, E. I'. Mupomnukosa, B. I1. Taraypos. - 2-¢
u3n., ucnp. u gomn. - Cankr-IlerepOypr : Jlams, 2017. - 236 c. -
https://e.lanbook.com/book/90007#authors.

3. CuzoBa, O.B. MonekynsipHas CHMMETpHUS B HEOPraHHYECKOH U
KOOPJMHAIIMOHHOW XUMHH [DJIEKTPOHHBINA pecypc] : ydeOHoe mocobue /
O.B. Cuzosa, H.B. VBanoBa, A.A. Banus. - U3a. 2-e, nepepad. u aorm. —
CII6.: UznarenbctBo «Jlanb», 2016. - 276 c. - (YueOHUKU IS BY30B.
CrenmanpHast muteparypa). - ISBN 978-5-8114-2173-2. — Pexum
nocryna: https://e.lanbook.com/book/76285#book_name

4. MunkuH, B.W. Teopus crpoenuss monexkyn [Tekcr] : yueOHoe mocodue
st ctyaeHtoB By3oB / B. . Munkun, b. SI. Cumkun, P. M. Munsies. - 2-
e u3n., mepepadb. m jgom. - PocroB w/J] : ®denmkc, 1997. - 558 c. -
(VueOuukn wm ydeOHBIE TOcOoOWs). - buOmmorp. B konme i - ISBN
5222001067

5. Kypnan o0mieit xumun
6. XypHay HeopraHHYECKOH XUMUN

7. Xypnan ¢puznueckoil Xumun

Y4eOHO-MEeTOMYECKHE MaTepHUalIbl ISl CAaMOCTOSITETFHON Pab0Thl 00YJArOIIUXCSl U3 Yucia
WHBAJTUIOB W JIMI[ C OTPaHWYEHHBIMH BO3MOXKHOCTSAMHU 370poBbsi (OB3) mpemocraBistorcs B
(dbopmax, alanTHPOBAHHBIX K OTPAaHUYCHHUSM UX 37I0POBbSI i BOCTIPUSTHS WH(POPMAIIHN:

JIi1st U1 ¢ HAPYIICHUSIMU 3PCHUS:

— B 1e4aTHoO# (opMe ¢ yBeTHMUeHHBIM mprudToM. {7151 TUI ¢ HAPYIIEHUSIMH CITyXa:

— B Iie4aTHou popme.

J1i1st U1 ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO ariapara:

— B IieyaTtHou opme.

JlaHHBIIA TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCUMOCTH OT KOHTHUHICHTA
00yJaronuxcs.

3. Oopa3oBaTtejibHbIE TEXHOJOTHMH, MPUMEHsIeMble PU OCBOEHUH THUCUUILIHHBI (MOYJIs1)

B yue6HOoM mpomecce mno gucimmiinHe «CTpoeHHE  BEUIECTBA»  UCHOJB3YIOTCS
KOHCEpBaTHBHbIE (JIEKIIMH), PEIPOYKTUBHbBIE (IPAKTHUECKUE 3aHATHUS) U TBOPUECKHE (TIOArOTOBKA
pedepaToB) ne1aroru4eckre TeXHOJIOTHH.

Jlis WHBaIUIOB W JIMIl C OrPAHUYEHHBIMU BO3MOXHOCTSMHU 3J0POBbS HCIOIb3YIOTCS
o0Opa3oBaTellbHbIE TEXHOJOTHH, TO3BOJSIOUINE MOJIHOCTHIO WHIMBUAYAM3UPOBATH COJEpKaHUE,
METO/Ibl U TEMIIbl Y4eOHOU AEsITeNTbHOCTH, BHOCUTH BOBpPEMsSI HEOOXOIUMbIE KOPPEKTHBBHI KaK B
JeSITeNIbHOCTD CTY/IEHTa UHBAJIK/IA, TaK U B JIEATEILHOCTD MPEINO1aBaTesl.

4. OueHoyHble CpeACTBa JUIA TeKyWero KOHTPOJS  YyCHeBaeMOCTH M
NPOMEKYTOYHOHATTEeCTALINH

OneHouHble CpencTBAa MpPEJHA3HAYEHBl JJIi KOHTPOJS M OLEHKH 00pa3oBaTelIbHBIX
JOCTMDKEHUM  OOydaroluxcsi, OCBOMBIIMX Mporpammy yueOHo#l aucuumiuabsl  «CTpoeHue
BEILECTBA.

OneHouHbIE CPEICTBA BKIKOYAIOT KOHTPOJBHBIE MaTepUasbl JUIsl NPOBEIEHUS TEKYINero
KOHTPOJI B (hopMe BOIIPOCOB, 3a/laHUM U TE€M U1 CaMOCTOSATEIILHOM pabOThl M MPOMEXKYTOYHOM
aTTrecTaluu B (popMe BOIPOCOB M 3aJaHU I OJATOTOBKHU K 3a4€Ty.


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

CprRTypa OLHCHOYHBIX CPEACTB IJIHA Telcymei/i H HpOMe)RYTO‘IHOﬁ aTTeCTallun

Ne Konun PesynbraThl 00ydeHus HanmenoBaHue 011eHOYHOTO
/i HAaNMEHOBaHUE (B cootBeTcTBHH C 1. 1.4) CpeacTBa
MHIUKATOpa Texkymun |[Ipomexyrounas
(B cooTBeTcTBUH C 11. 1.4) KOHTPOJIb aTTecTanus
1 [MOIIK-4.1. Ucnonb3yer | 3naem 0a30BbIC 3aKOHBI (DM3WKU W YCTHBIN 3auer
0a30BbIC 3HAHUS B MaTEMaTHKH, UCIIOIb3yeMbIC B 00- ompoc
00J1aCTH MAaTEMAaTUKH H JACTU CTPOCHUSI BEIIECTBA, HEOO-
(bu3HKY TIpU XOJUMBIC JUTsl TUTAHUPOBAHUS pa-
[IAHHPOBAHUM PadOT 00T XUMHUYECKOI HAIIPABICHHOCTH
XUMHUYCCKOM yMeem WCIOJIb30BaTh 0a30BbIC
HAIPABJICHHOCTH 3aKOHBI (PM3UKA M MATCMATHKH,
UCIIOJIb3yeMbIe B 00JIACTH CTpOe-
HUS BEIECTBA, JUISI TUTAHUPOBA-
HUS pabOT XUMUYECKOW HAIpas-
JICHHOCTH
énadeem crnoco0aMu TpUMEHe-
HUs 0a30BBIX 3aKOHOB (PM3UKU U
MaTeMaTUKH, WCIOJIb3yeMbIX B
0051lacTH  CTpOEHUs BEIIECTBA,
HEOOXOJUMBIX JUISI TUTAHHPOBA-
HUS pabOT XUMUYIECKOW Harpas-
JICHHOCTH
2 [NOTIK-4.2. 3Haem CTaHIAPTHBIE METOALI O0pa{  YCTHBIH 3a4er
OOpabaTheIBaeT JaHHBIC C | OOTKHM JAHHBIX C HCIOJb30BaHHEM onpoc
MCIIOJIb30BAaHUEM anmpOKCUMAIIUN YUCJICHHBIX|
CTaHIAPTHBIX CIIOCOOOB | XapaKTEPUCTUK
AT POKCUMAITUH yMeem WCIIOJb30BaTh OCHOBHBIC
UHCIIEHHBIX METOIbl 00pabOTKH JaHHBIX C
XapaKTePHCTUK HC-TI0JIb30BAaHUEM
anmpOKCUMAIIUN YUCJICHHBIX
XapaKTEPUCTHK
é1adeem MeTOJaMu 00pabOTKH
JAHHBIX C UCIIOJIb30BAHUEM CTa-
HIAPTHBIX TPUEMOB aIIMpPOKCH-
Malli¥ YHMCICHHBIX XapaKTepH-
CTUK, HEOOXOIMMBIMH IpU pe-
INICHUW 3aJ1a4, BO3HHUKAIOIIHNX
IpU U3YyYEHHH CTPOCHHUS Bellle-
CTBa
3 MOIIK-4.3. 3Haem 0a30BbIC 3aKOHBI M IIPEI- pedepar 3a4eT
WuTepnpeTupyer cTaBieHUs (PU3UKH, HEOOXOUMBIE B
[pE3YJIbTaThl XUMUYECKUX (00JIACTH CTPOCHHUS BEIIECTBA
HaOIFOICHHH C yMeem VHTEPIIPETUPOBATH pe3y-
MCITOJIb30BaHUEM JBTAThl XUMUYECKUX HaOJro/1e-
(bU3MYECKUX 3aKOHOB U HUH C UCTIOJB30BaHUEM (hu3Hue-
[pEeICTaBICHUI CKHMX 3aKOHOB Y IIPEACTABICHUI
é1adeem METOJaMU WHTEpIIpe-
TaI[UU PE3yIbTATOB XUMUYECKUX
HAOMIOJICHNH, TIONy4EeHHBIX B
00nacTu CTpOEHHMsI BEIIECTBA, C
UCIIOJIb30BaHHUEM (UZNIECKUX
3aKOHOB U MPECTaBICHUN

10



TunoBbie KOHTPOJIbHBIC 32JaHUSI MJIM HHBbIEe MATePHAJIbl, He00X0AUMbIe /15l OLleHKHU3HAHUI,
YMeHHUIi, HABBIKOB U (MJIM) ONBITA JeATEJbHOCTH, XaPAKTePU3YIOIIUX 3Tanbl (OPMHPOBAHUSA
KOMIIeTeHIIHI1 B po1ecce 0CBOeHNs 00pa30BaTeIbHOI MPOrpaMMbl

Bonpocut u 3a0anusn 01a mexkyuyezo KOHmpoJs

15.

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

32.
33.
34.
35.
36.

37.
38.

39.
40.
41.

B uém 3akimovaercs pasuuiia noHsaTHit GyHkius, Gyakiuona, oneparop? (OI1K-4)
Chopmynupyiite nonstue kommyraropa omneparopon (OI1K-4).

Kaxkue onepatopsl Ha3biBatoT IpMuTtoBbiMuU? (OITK-4)

Yro Takoe onepatopusie ypaBuenus? (OI1K-4)

Kakue ¢pynkiun HazbiBaroT cooctBeHHbIMU? (OT1K-4)

Omnpenenure nousitue «CoocrBeHnbie 3HaueHus» (OI1K-4).

B uem cymHOCTh TepMuHa «Boipoxaenne Gpynkiuiin? (OI1K-4)

Kaxkue oneparopsl kBaHTOBOI MexaHuku Bam n3BectHbi? (OITK-4)

Omneparop 'amunbTona (OITK-4).

3anuinuTe BeipakeHue oneparopa Haodma (OITK-4).

3anuinuTe BhIpakeHue npuHipna HeonpeaenenHoctu (OI1K-4).

[Mepeuncnute OCHOBHBIC TIOCTYIaThl KBaHTOBOW MexaHuku (OI1K-4).

Banumure ypasuenue [llpenunrepa (OI1K-4).

B uém mnpeumymniecTBO HCHONB30BaHUSA C(HEPUUECKUX KOOPAMHAT NpU pPELICHUH
KBaHTOBOMexaHn4eckux 3aaaq? (OI1K-4)

[Touemy nst aTomMa BOJOPOJia U BOJOPOJOTIOOOHOTO aToMa MOTYT OBITh TOJTYYECHBI
TOYHbIE BOJIHOBbIE (YHKLUMU IyTeM IMpsiMoro pemieHus ypaBHeHus Illpeaunrepa?
(OIIK-4)

O0mbscauTe CymuocTh MeToaa Xaptpu-Poka (OIIK-4).

AO Cmoartepa-3ennepa (OITK-4).

Tepmbl MHOT031eKTPOHHBIX aToMOB (OTTK-4).

Cucrema tepmoB (OITK-4).

[TpaBuna [1pEnnma mis onpenenenus ocaoBHoro tepma (OITK-4).

D ekt 3eemana (OI1K-4).

LS u JJ-cBa3p (OIIK-4).

[Tpubmmxenne bopua-Onmenreiimepa (OITK-4).

Meron INaiitnepa-Jlongona (OITK-4).

Meron MO JIKAO (OIIK-4).

VYpaBuenue Pyraana (OITK-4).

[Monysmnupudeckne MeTo bl B kBaHTOBOM Xxumuu (OITK-4).

Mertoxa Xrokkens (OITK-4).

Meron ®pocra (OITK-4).

ApoMaTHYHOCTb ¥ aHTHapoMaTHYHOCTh (OITK-4).

Kommytupyrot iu onepatopsl A u B ecii A= x; B= y? (OIIK-4)

JIuneen mu onepatop A= x?? (OIIK-4)

Jloxkakute TuHEHHOCTH onepatopa d/dx (OIIK-4).

Joxaxwure, uto oneparop 1 d/dx muneen u spmurtos (OITK-4).

Vnosnersopset i Gynkuus exp(ax) ypasuenuto Lf=Lf, ecru L = d?/dx?? (OIIK-4)
Onenute K03QPUIMEHT MPO3pavyHOCTH MOTEHIHATBHOTO Oaphepa, ecnu: Do = 1, Uo-E
=101k, p=10 kr, [=10"°m (OIIK-4).

B pamkax JJ-cBsi3u ycTaHOBUTE TEPMBI IJIsl JIEKTPOHHOI KoHpurypanuu Sp (OITK-4).
YcTaHOBUTE Bce BO3MOYKHBIE TEPMBI [T CUCTEMBI U3 JIBYX P-3JIEKTPOHOB, BEIOEpUTE Ha
OCHOBaHMU M3BECTHBIX Bam mpaBui ocHOBHOW TepM (ucmoiib3yiiTe cxemy Paccena-
Caynpnepca) (OITK-4).

Onpenenurte KOHCTaHTY 3kpanupoBanus S it AO 1s,2p,3p aroma xiopa (OITK-4).
Omnpenenure 3 eKTHUBHBIN 3apsiy sapa As 6S anekrpona aroma ragonaunus (OI1K-4).
Hcnonb3ys MOX, noctpoiite quarpamMmy SHEpreTHUecKux ypoBHer m-MO u cxemsbl ux
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42.

43.
44,
45.
46.
471.
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.

3alI0JHEHUSI UIEKTPOHAMM JUIsl LMKIONPONEHWIBHOW CUCTEMBI (Cilydal KaTHOHA,
panukana u anrona) (OITK-4).

Ucnonw3ys rpadpuueckuit meronq @Ppocra OIpenenuTe SHEPreTUYecKHe YpPOBHHU
uKIoneHTaauenia u 6ensona (OI1K-4).

[epeuncante OCHOBHBIC AlIeMEHTHI ciMMeTpun Mostekyl (OTTK-4).

JaiiTe onpezenenue nousaTuio «rpymmay (OI1K-4).

Yro takoe ToueuHas rpymmna cummerpun? (OI1K-4)

Omnpenenute onepamuo yMHOKCHHUS T TouedHOU rpymnbl cummerpun (OITK-4).
Kakum 00pa3om MOXKHO OTIMYHUTE abesieBbl U Heabenensl rpymibl? (OITK-4)

Kaxkue rpynmbl cummerpun HanboJsiee xapakTepHsl st Mojiekyin? (OITK-4)

K kaxoii rpynne cuMMETpUU MOXHO OTHECTU TOMOSIZIEPHBIE IBYXaTOMHbBIE MOJIEKYJIbI?
(OIIK-4)

K kakoil rpynme CHUMMETpUHM MOXHO OTHECTH TETepOsIEpHbIE JIBYXaTOMHbBIE
mouekyibi? (OT1K-4)

Yro HaszbIBaroT XapaktepoM rpymisi? (OITK-4)

Jaiite onpenenenue tepmuna «IIpeacrasnenne rpymmsn» (OI1K-4).

Kaxkue npezacraBnenus oTHOCAT K HenpuBoaumbiM? (OT1K-4)

Kakwue npecraBienus o6o3nagarores tg? (OITK-4)

Kakwue npencraBnenust o6o3navarorcs b1? (OI1K-4)

Kakwe npencraBnenust o6o3nauarorcs ai? (OI1K-4)

Kakwue npecrasnenus o6o3nagarores e? (OITK-4)

Onpenenure 3J1eMEHThl CHMMETPHH U TPYIIITY CUMMETPUHN MoJieKyibl ammuaka (OITK-
4).

[TocTpoiiTe Tabnuily YMHOKEHUS Ul 3JI€MEHTOB CUMMETPHS MOJIEKYJIbl aMMHaKa
(OIIK-4).

[Moctpoiite kBagpaT Komu ms rpymmsr Coy (OITK-4).

OxapakTepu3yiite mpeoOpazoBaHue p-opOUTaeH P OTEPANUSIX CUMMETPHH TPYIIITHI
Cov(OIIK-4).

Oxapakrepusyiite npeobpazoBanue (-opOuTaneii mpu oneparusx CAMMETPHH TPYIIIBI
Cav (OIIK-4).

Omnpenenure xapakTepbl HENPUBOJUMBIX IpeacTaBieHuit rpymmbl Coy B 6asuce p-
opOuranei(OIIK-4).

Omnpenenure XxapakTepbl HEIPUBOAUMBIX IpejacTaBiaeHuil rpymmsl Cav B 6asuce d-
opOuranei(OI1K-4).

YeMy paBHO YHCIIO HENPUBOAUMBIX IpeAcTaBienuii rpymimsl? (OITK-4)

ITpuBeauTe IpUMEPBI MOJIEKYII ¢ Tpymmoit cummerpun Dan (OTIK-4).

[TpuBeanTe IpUMEPBI MOJIEKYI ¢ rpymmoi cummerpun Dsp (OTTK-4).

[Mpuseaute npumepsl amopdubix Betects (OITK-4).

Kaxkue coiicTBa ABJIAIOTCS HEOOX0AMMbIM Ipu3HakoM kpuctamia? (OI1K-4)

Kakue teopuu ctpoenus sxuakoctu Bam ussectuni? (OI1K-4)

Jaiite onpenenenue TepMuny «Momsipaas pedpaxius» (OIIK-4) [Ipu kakux
00CTOATEIBCTBAX OBLIH OTKPBITHI Me30MOpdHbIe cBolicTBa BemecTB? (OI1K-4)

Kakyto ¢opmy MoJekyn HMenHu KHIKOKPUCTAIMYECKHE BELIECTBA, OTKPBIThIE
Peitautiiepom? (OITK-4)

B yeM pa3HMIa MeXay JTHOTPOIHBIMU M TEPMOTPOIHBIMHU KUAKOKPUCTAIUINYECKUMU
BerectBamu? (OITK-4)

B nuteparype pacnpocTpaHeH TepMUH «IUCKOTHKIY, 4TO OH 0003Hauaet? (OI1K-4)

B kakux 1emnsx ucnoib3yercs spieHne sxk3anbraiuu pedpaxiun? (OITK-4)

YTo NOHMMAIOT O TEPMHHOM (OKHIKOKPHCTALTHYECKOE TepMOoNIoKpbIBaiio»? (OI1K-4)
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3ananus

Ipu 293K nnotHocTs a%-ro pacTBopa BemectBa A B Boje pasHa d r/cm®, mokasaTens
nperoMiIeHuss N. Beramciute MOSpHYIO pedpakiuio BemecTBa a, €Cld Ui BOJABI IUIOTHOCTh
cocrasnser 1,000r/cm®, a mokasarens npenomienus — 1,333 (OITK-4).

Ne a% BemecTtBo A d n
78. 31,000 HCI 1,157 1,407
79. 30,000 H2S04 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(NH>): 1,121 1,400

88. IumosnbHblii MoMeHT. [lonsipHbie u HenosipHbie BetnecTBa (OI1K-4).
89. BekTopHO-aJIUTHBHAS CXeMa pacueTa JUnoibHbIX MOMeHTOB (OI1K-4).
90. MarHuTHBI MOMEHT U MarHUTHAsI BOCTIPUUMYHBOCTH BerecTs (OITK-4).
91. Meroast DIIP u SAMP (OITK-4).
92. DrekTpoHHbIe, KoJebaTenbHbIe U BpamiaresibHbie ypoBHH dHeprun (OI1K-4).
93. MosekynspHsie criekTpsl. [IpaBuia otoopa (OTIK-4).
94. DmHepreTuyecKkue KpuTepuu cyiiectBoBanus mojekyn (OITK-4).
95. JlucmepcHOHHOE, OPUEHTAIIMOHHOE  MHAYKIIHOHHOE B3anMmoaeiictBue (OITK-4).
96. DuHeprust XUMHYECKHX CBsI3ei U MeTo 161 €€ onpeaencuus (OITK-4).
97. Dxcumeps u skcuruiekcesl (OITK-4).
98. Teopus kpuctammmrueckoro mojst (OITK-4).
99. Cnekrpoxumuueckuii psa (OITK-4).
100. Teopema Sna-Temnepa (OIIK-4).
Ilpumepnvie memot pepepamos

1. Cwsl Ban-nep-Baansca (OITK-4).

2.  PamaH-cneKTpockomusl U €€ NMPUMEHEHUE B WCCICIOBAHUMA XUMHUYCCKUX BEIECTB

(OIIK-4).

Cnexrpsl mromuaucueHnun (OITK-4).

4.  MarHutHas BOCIPUMMYHUBOCTh BemiecTB. deppoMarnetusM. AHTU(EPPOMArHETU3M.
deppumarneruku (OITK-4).

w

5. MosekyaspHble MArHUTHI U MIEPCIICKTUBBI UX ucnob3oBanus (OI1K-4).

6.  OpueHTAIMOHHOE U JUCICPCHOHHOE B3aMMOJICHCTBUS U UX BJIMSHHE Ha CBOWCTBA
BertecTB(OITK-4).

7. Mero/pl onpeieNieH sl AUMOTbHBIX MOMEHTOB XuMHUYeckux coenuHenuii (OITK-4).

8.  DIIP-criekTpocKomHs U €€ MPUMEHCHUE K PEIICHUIO CTPYKTYPHO-XUMHUUECKHX 3a/1a4
(OIIK-4).

9.  DHeprus XUMHYECKUX CBsi3ell U MeTo 1bI e€ onpenenenus (OI1K-4).

10. DOxcumeps! u sxcuruiekcs (OITK-4).

11. Cnexrpockomnus AMP-BbICOKOTO pa3pelieHus B UCCIEIOBAHUU CTPYKTYPbI
opraunyeckuxseriects (OITK-4).

12.  UK-cnektpockomus. [Ipumenenne MK-ciekTpoB B KaUeCTBEHHOM U
kosimuectBenHoMananu3e (OITK-4).

13. Cnexrpockonus saepHOro MarHutTHoro pezonanca (OITK-4).
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3a‘leTHO-3K3aMeHaHHOHHbIe MaTepuaJbl 11 HpOMe)l(yTO‘IHOﬁ aTrecranmum (3a'1eT)

Bonpocwi 0nsa noocomosku K 3auemy

RBEB©ooo~No WD PR

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.

42.

0.
1.
12.
13.
14.

B uém 3akmrouaercs pazHuila MOHATHA QYHKIUS, PYHKIIMOHAT, oTIepaTop?
CdhopmynupyiiTe MOHATHE KOMMYTAaTOpa OIIEPaTOPOB.

Kaxkue oneparopsl Ha3bIBalOT DPMHUTOBBIMU?

UTto Takoe onepaTopHbIe ypaBHEHUsA?

Kakwue hpyHKIIMY Ha3bIBatOT COOCTBEHHBIMH?

Omnpenenure nousitue «CoOCTBEHHBIC 3HAYCHUS.

B uem cymHocTh TepMmuHa «Boipoxaenue QyHKIui?

Kaxue oneparopsl kBaHTOBOM MexaHHKH Bam u3BecTHbI?

Oneparop ["'amuibTOHA.

3anumuTe BeIpakeHUe onepaTopa Habma.

3anuinTe BhIpayKeHUE MPUHIIUIIA HEOIIPEIETIEHHOCTH.

[lepeuncnure 0CHOBHBIE TOCTYIaThl KBAHTOBOI MEXaHUKH.

3anumute ypapHenue [penunrepa.

B uém npeumymiecTBo UCHOIb30BaHUS CPEepUUECKUX KOOPANHAT NPU PEIICHUN
KBAaHTOBOMEXaHUYECKUX 3a1a4?

[Touemy st aTomMa BOAOPO/Ia ¥ BOJOPOAOTIOAOOHOTO aTOMa MOTYT OBITh TIOJTYy4€HBI
TOYHBIC BOJTHOBBIC ()YHKITUHU TTyTEeM MPsSMOTO penieHus ypaBaerus peaunarepa?
OOBsicHUTE CYNTHOCTH MeTo1a XapTpu-PDoka.

AO Cnatepa-3eHnepa.

TepMbl MHOTORJIEKTPOHHBIX aTOMOB.

CucreMa TepMOB.

[TpaBuna [1dpEnna s onpeneaeHuss OCHOBHOTO TEpMa.

Dddext 3eemana.

LS u JJ-cBsi3b.

[Mpubmxenne bopua-Onmnenreitmepa.

Meron INatitnepa-JIoniona.

Metox MO JIKAO.

VYpaBnenue Pyraana.

[TomysMnupuveckrie MeToAbl B KBAHTOBOM XUMHUH.

Meton Xrokkems.

Meton ®@pocra.

ApOMaTUYHOCTH U aHTHAPOMATUUYHOCTb.

Kommytupytot 1u onepatopsl A u B ecniu A= x; B=y?

JIuneen mu onepatop A= x??

JIoKaXXxuTe TMHEHHOCTD orneparopa d/dx.

Jlokaxxute, uto onepatop 1 d/dX ITUHEEH U SPMUTOB.

VY nosnersopser nu Gpynkuus exp(ax) ypasuenuto Lf=Lf, ecrm L = d?/dx??

Onenute K03QPUIMEHT MPO3PavyHOCTH MOTEHIHATBHOTO Oaphepa, ecnu: Do = 1, Uo-E
=108 Jixk, p=10"kr, [=10m.

B pamkax JJ-cBsi3u ycTaHOBUTE TEPMBI IS 3JIEKTPOHHON KOH(UTYparuu Sp.
YcTaHOBHUTE BCe BO3MOXKHBIE TEPMBI UL CUCTEMBI U3 JBYX P-2J€KTPOHOB, BEIOEpPHUTE HA
OCHOBAaHWHU HM3BECTHBIX Bam mpaBuin OCHOBHOW TepM (Ucmoyb3yiTe cxemy Paccena-
Caynnepca).

Omnpenenurte KoHCTaHTY 3kpanupoBanus S 1 AO 1s,2p,3p atoma xJopa.

Onpenenure 3 PeKTUBHBIN 3aps siapa A7 6S AIeKTpoHa aToMa raI0INHUS.
Hcnonb3ys MOX, noctpoiiTe AuarpaMMmy 3HEpreTHUecKux ypoBHel m-MO u cxembl UX
3al0JIHEHUST AJEKTPOHAMM ISl IUKJIONPONEHWIBHOM cHUCTeMBbl (Cllydald KaTHOHA,
paauKagad aHUOHA).

Hcnonw3ys rpapuueckuit meron @Dpocra ompenenure SHEPreTMUECKHE YPOBHHU
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LUKJIONIEHTaAUEHIIIA ¥ OEH30J1a.

43. llepeuncnurte OCHOBHBIC 3JIEMEHTHl CHMMETPUH MOJIEKYIL.

44. JlaiiTe onpeieJICHUE TIOHITUIO «TPYIIIay.

45. Yro Takoe Toue4Has IpyIia CUMMETpUn?

46. Ompexpenure oneparyuio yMHOKEHHUS U TOYSYHOH I'PYIITBI CHMMETPHH.

47. Kakum 006pa3oM MOXKHO OTJIMYUTH a0eIeBbI M HEAOCIEeBBI TPYIIIHI?

48. Kaxkue rpynibsl CHMMETPUH HauboJiee XapakTepHbI sl MOJICKY?

49. K Kakoii Tpynme CMMMETPHH MOXXHO OTHECTH TOMOSICPHBIC IBYXaTOMHBIE MOJICKYIIbI?

50. K kakoii rpyrie CHMMETPUH MOXXHO OTHECTH T'€TepOSsACPHBIE IBYXaTOMHBIE MOJICKYJTHI ?

51. Yro Ha3BIBAIOT XapaKTE€POM I'PYIIIIbI?

52. Jlaiite onpenenenue Tepmuna «lIpencraBnenne rpymimbi.

53. Kakwue nmpeacraBieHust OTHOCST K HENPUBOAUMBIM?

54. Kaxwue npencraBneHust 0603Havatorcs tg?

55. Kakue npesicraBnenus o603Havarorcs by ?

56. Kaxue npencraBnenns 0003HavaroTCs a17?

57. Kakwue npejicraBieHus 0003Havar0TCs €7

58. Ompenenute MEMEHTH CHMMETPHUH U TPYIIITY CAMMETPHH MOJIEKYJIBI aMMHaKa.

59. TIloctpoiite TaOIUILy yMHOKEHUS IS DIIEMEHTOB CHMMETPHS MOJICKYJIBI aMMHUaKa.

60. Iloctpoiite kBagpat Kanu ans rpynmst Coy

61. Oxapakrepusyite nmpeoOpa3zoBaHue p-opOUTaICH MpU ONEpaIUsIX CHUMMETPUU TPYIIIBI
Cov

62. Oxapakrepusyiite mpeodpasoBanue d-opOuTaeii Mpu OMEPAIUIX CAMMETPHH TPYIIITBI
Cov

63. Omnpenenute XapakTepbl HEMPUBOIUMBIX MpeAcTaBieHui rpynmbl Coy B 6a3uce p-
opOuTaneil.

64. Omnpenenure XapakTepbl HEMPHUBOAUMBIX MpeacTaBieHui rpymmnsl Coy B 0asuce d-
opOuTaneil.

65. UYemy paBHO YKCIIO HEMPUBOIUMBIX MTPEACTABICHHUHN TPYIIITHI?

66. IlpuBeguTe mpuMepbl MOJIEKYJ C TPYIIIONW cuMMeTpun Dan

67. IlpuBeguTe mpuMepbl MOJIEKYJ C TPYNIIONH cuMMeTpuu Dsh

68. IlpuBeguTe mpuMepbl aMOP(hHBIX BEIIECTB.

69. Kakue cBolicTBa SBISIOTCS HEOOXOMMBIM TPU3HAKOM KpUCTaIa?

70. Kakwue Teopuu CTpoeHUs )KUIKOCTH Bam n3BeCcTHBI?

71. Jlaiite onpeneneHue TepMuHy «MoJsipHast pedpaxiiysd

72. Tlpu kakux 0OCTOSATEIBCTBAX OBLIA OTKPHITHI ME30MOP(HBIE CBOMCTBA BEIEeCTB?

73. Kakyo ¢opmy MOJEKyl HMENIU KUAKOKPUCTANIMYECKHE BEIIEeCTBA, OTKPBITHIC
Peitnutepom?

74. B uem pa3HMIIA MEXAYy JTUOTPONMHBIMU M TEPMOTPOIHBIMH >KUIKOKPUCTAIUIMYECKUMU
BellecTBaMu?

75. B nureparype pacnpocTpaHeH TEPMUH «IUCKOTUKH», YTO OH 0003Ha4YaeT?

76. B xakux Leisx UCHONb3yeTcs SBIEHUE dK3aNbTalluu pedpakuun?

77. UYTo MOHUMAIOT MOJ TEPMUHOM «OKHJAKOKPUCTAIITUIECKOE TEPMOTIOKPHIBAIO»?

3amanuda

Ipu 293K nnotHocTs a%-ro pacTBopa BemiectBa A B Boje pasHa d r/cm®, mokasaTenb
npeaoMieHus N. Beluucnute MOSpHYIO pedpakiuio BeliecTBa a, €Cld I BOJAbI IUIOTHOCTh
cocrasiser 1,000r/cm®, a mokaszareinb npenomueHus — 1,333.

Ne a% BeniectBo A d n
78. 31,000 HCI 1,157 1,407
79. 30,000 H2S04 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
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83. 24,501 NaCl 1,187

1,377

84. 12,505 NazS04 1,116

1,352

85. 9,0401 K2S04 1,075

1,345

86. 44,012 C12H22011 1,191

1,406

87. 44,023 CO(NH2)2 1,121

1,400

88. unonbHbI MOMEHT. [loJsipHBIE U HETIOJISIPHBIC BEIIECTBA.

89. BGKTOpHO-aI[I[I/ITI/IBHafl cxXeMa pacyeTa AUIOJIbHBIX MOMCHTOB.

90. MarauTHBIM MOMEHT ¥ MAarHUTHAS BOCIIPUUMYMUBOCTH BCUICCTB.

91. Meroast DIIP u AMP.

92. DnekTpoHHBIE, KOJeOaTeTbHBIE U BpAIIaTeIbHBIC YPOBHH SHEPTHH.

93. Mouekynspabie criekTpbl. [IpaBuia oTbopa.
94. DnHepreTnyeckrue KpUTEPUH CYIIECTBOBAHUS MOJIEKYJI.

95. JlucmepcuoHHOE, OPUEHTAITMOHHOE U MHAYKIIMOHHOE B3aUMO,ICHCTBHE.

96. DHeprusi XUMUYECKHUX CBSI3€H U METOJIBI €€ OIIPEICITICHHMS.
97. DKcUMEpHI U YKCUTUICKCHI.

98. Teopus KPUCTAIUTHYECKOTO TIOJIS.

99. CHeKTpOXUMHYECKHH PsII.

100. Teopema Sna-Temnepa.

Kpurtepun oueHnBaHus pe3yJibTATOB 00yUYEeHUSA

Kpurepuii

Onenka

YpoBennb

CryneHT He MMeeT OOJIBIIOr0 KOJMYECTBA MPOMYIICHHBIX 3aHATUN
(6omee 20%), a mpH BBHIMOJHEHWH 3aJaHWi B 00JaCTH TEOPUH
CTpPOEHHUSl BEIeCTBA, HAIPABJICHHBIX Ha KOHTPOJb OCBOCHHUS
KOMIIETeHIIMM, Yyka3aHHbix B PIIJI, oH mnokasan  3HaHus,
HEO0OXOIMMBIE ISl pEelIeHUs MOCTABJIEHHOW 3anadyu. BwimoiHeHHBbIE
KBaHTOBOMEXaHUYECKHE pacueThl 0a3upyloTcs Ha IIyOOKOM 3HaHHUU
COOTBETCTBYIOIIUX Pa3AeiOB MAaTEMaTUKU, UX PE3yJIbTaThl HE UMEIOT
3HAYUTENbHBIX  TMOTPEUIHOCTEH, a  BBIBOJBI  COOTBETCTBYIOT
MOJIyYeHHBIM pe3ynbpTaTaM. [Ipu oTBeTax Ha OMOIHUTEIbHBIC
BONPOCHl CTYJEHT HE WCIBITHIBAET 3aTPyJAHEHUH U CcrocoOeH
chopMynupOBaTh YETKUE OJTHO3HAUHBIE OTBETHI.

3a4TCHO

MOPOTOBBIA

CTylleHT UMeeT 3HAUYUTEIIbHOE KOJIMYECTBO MPOIYIIEHHBIX 3aHITHH,
a TMPHU BBHITIOJHEHUHU 33J]aHU B 00JaCTH TEOPUH CTPOCHHS BEIECTBA,
HaMpaBJIEHHBIX Ha KOHTPOJIb OCBOCHHSI KOMIIETECHIIUM, YKAa3aHHBIX B
PIIJI, oH He moka3aq 3HaHWUW, HEOOXOMUMBIX ISl PEIICHHS
IOCTaBJICHHOM 3amadu. PacdeTnl BBINOJHEHBI CO 3HAYMTEIIHLHBIMU
MOTPEIIHOCTSIMU, a BBIBOJBI HE COOTBETCTBYIOT IOJYyYEHHBIM
pesynbTatam. Ilpu oTBeTax Ha JOMOJHMUTENBHBIE BOIPOCHI CTYACHT
UCIBITHIBAET 3HAUUTENbHBIE 3aTPYAHEHUS U HECTIOCOOEH
chopMynupOBaTh YETKUX OJHO3HAYHBIX OTBETOB.

HC
3a4TCHO

HE
chopmMupoBaH

OHGHO“IHHC CpeAcCTBa UId MHBAJIMAOB U JIMIL C OIrPaHUYCHHBIMU BO3MOXHOCTAMHU 3J10POBbBSA
BLI6I/IpaIOTC$I C YUCTOM UX HHAUBUAYAJIbHBIX HCI/IXO(I)I/ISI/I‘IGCKI/IX 0COOCHHOCTEH.
— Hpu HeO6XO,[[I/IMOCTI/I HHBAJIMAAM U JIMIAM C OIrpaHUYCHHBIMH BO3MOXHOCTAMU 3O0POBBA
IpeaoCTABIIACTCA JOIMOJIHUTCIIBHOC BPEM: UIS ITIOATOTOBKHU OTBETA HA DK3aMCHCE,
— IIpyu OPOBCACHUUN IPOUCAYPHBI OLICHUBAHHA PE3YJILTATOB 06y‘IeHI/I$I WHBAJIWIOB MU JIUII C

OTpaHUYCHHBIMHU BO3MOKHOCTAMH 3J0POBbA MNPCAYCMATPUBACTCA HCIIOJB30BAHUEC TCXHUYCCKUX

CpeacCTB, HCO6XO,Z[I/IMLIX UM B CBA3U C UX UHAUBUAYAJIbHBIMU OCOGCHHOCT}IMI/I;
— Ipu HCO6XOI[I/IMOCTI/I JJIsL 06yqaroumxcs{ C OI'paHNUYCHHBIMU BO3MOKHOCTSAMH 3JO0POBBIA U
HWHBAJIMJOB Mpoucaypa OUCHHUBAHUA PE3YJILTATOB O6yLICHI/I$I Mo AUCHHUIIIMHC MOKCET IMPOBOAUTLCA B

HECKOJIBKO JTaIlOB.
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[Ipouienypa olleHMBaHUS PE3YJIbTATOB OOYYEHHS HMHBAIHMIOB M JIMI C OTPAaHHMYCHHBIMH
BO3MOKHOCTSIMH  37I0POBbSI 1O JTUCHMIUIMHE (MOAYIIO) MPEIyCMaTpUBAeT MPEIOCTABICHHUE
uHpopmManuu B (QopMax, aJaNTHPOBAHHBIX K OTPAHUYCHUSM HX 3J0POBbS M BOCIPHATHUSA
UH(pOpMAINHU:

JUist U1y ¢ HapyIIEHUSIMU 3pEHUS:

— B [Ie4aTHOU (hopMe yBETHMUEHHBIM HIPH(PTOM,

— B popMe IEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyLIEHUSAMH CITyXa:

— B meyaTHou opme,

— B (popMe IIEKTPOHHOTO TOKyMEHTA.

JUiist U1y ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO aIapara:

— B IIe4aTHOU opme,

— B (popMe IMEKTPOHHOTO JTOKyMEHTA.

JlaHHBII TIepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBHCHUMOCTH OT KOHTHHTEHTA

00yJaronuxcs.

5. IlepeyeHnb yueOHOIi TuTEepaTyphl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOTHIA
5.1 YueOHasi 1uTeparypa

1. Twupenscon, B.I'. KBantoBas xumus. Mosekynbl, MOJEKYIIpHbIE CUCTEMBI U TBEpAbIE
Tena [DJIeKTpOHHBIA pecypc] : ydeOHoe mocobue st By30B / B.I'. {upenbcon. — 4-e u3a. (911.) -
M.: Jlaboparopus 3Hanu#, 2017. - 522 ¢. - (YueOnuk mis Beicuiei mkoisl). - ISBN 978-5- 00101-
502-4. — Pexxum nocryma: https://e.lanbook.com/book/94104#book name

2. Kawmpmmos, B.M. Ctpoenue BemecTBa [ DneKTpoHHBIN pecypce] : yueOHOe mocodue / B. M.
Kawmpimos, E. I'. MupomnukoBa, B. I1. Taraypos. - 2-e uzn., ucnp. u gomn. - Cankr- [lerepOypr :
Jlans, 2017. - 236 c. - https://e.lanbook.com/book/90007#authors.

3. CwusoBa, O.B. MonekynsipHas CHMMETpPHUS B HEOPTraHUYECKOW W KOOPJIWHAIIMOHHOM
XUMUHU [DIeKTpoHHBIN pecypce] : yueOHoe mocooue / O.B. Cuzosa, H.B. BanoBa, A.A. BanuH. -
N3zn. 2-e, nepepad. u gon. — CII6.: U3natensctBO «Jlanby, 2016. - 276 c. - (Y4eOHUKH IS BY30B.
CneumnasibHas ~ JdTeparypa). - ISBN  978-5-8114-2173-2. —  Pexum  jgocryna:
https://e.lanbook.com/book/76285#book_name

4. Munkun, B.W. Teopus crpoerus mosnekyn [Tekcr] : yueOHOoe mocoOue Ui CTYACHTOB
By30B / B. 1. Munkus, b. . Cumkun, P. M. Munses. - 2-e usn., nepepad. u gom. - PocroB H//] :
®enunke, 1997. - 558 c. - (YueOHuku u ydeOHbIle mocobOwms). - bubmuorp. B konme i - ISBN
5222001067

5.2 Ilepuoauveckue U3IaHMsI:

1. Kypnan o0ueii xumuu
2. JKypHan HEOpraHMYECKOW XUMHH
3. XKypnan ¢puznyeckoit Xumun

5.3. UHuTepHeT-pecypchl, B TOM YHCJIe COBPeMEeHHbIe MPo(eccHoHAIbHbIE 0a3bI JaHHBIX
U MHGOPMAIMOHHBbIE CIIPABOYHbIC CHCTEMBI

JIeKTPOHHO-0ubIMoTeuHbIe cucTembl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVIH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. 3BC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com
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IIpodeccuonaiibubie 6a3bl JAHHBIX:

1. Web of Science (WoS) http://webofscience.com/

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4. XKypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

5. Hayunas snexkrponnas oubimorexa (HOB) http://www.elibrary.ru/

6. IToTHOTEKCTOBBIE apXMBHI BEAYIIUX 3allaJHBIX HAYYHBIX )KYpHaIOB Ha Poccuiickoit
wiatgopme HayuHbix xypHaioB HOMKOH http://archive.neicon.ru

7. HaumoHasibHast »yeKTpoHHas OubOmmoTeka (mocTynm K DJIEKTPOHHOM OuOIMOTEKe
aucceptaimii Poccuiickoit rocynapcrBennoit oubnuorexu (PI'B) https://rusneb.ru/

8. DnexrponHas kouteknus Okcdopackoro Poccuiickoro @onma

https://ebookcentral.proquest.com/lib/kubanstate/home.action

9. Springer Journals https://link.springer.com/

10. Nature Journals https://www.nature.com/siteindex/index.html

11.  Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

12.  Springer Materials http://materials.springer.com/

13. Springer eBooks: https://link.springer.com/

Pecypchbl ¢cBOOOTHOTO J0OCTYNA:
1. AmepukaHcKas nmateHTHas 0a3a manubix http://www.uspto.gov/patft/
2. TlonHbIe TEKCTHI KaHaACKUX auccepranmii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. Nndopmarmonnas cucrema "EnnHoe 0KHO J0CTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;
5. Emunas  koutekumss — mudpoBBIX  0oOpasoBarenbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

CoOcTBeHHBIE JIEKTPOHHBIE 00pa3oBaTebHbIe M HHPopMaunoHHbIe pecypcbl Kyol'y:
1. Cpena moayasHOTO ArHaMUYeckoro ooydenus http://moodle.kubsu.ru
2. baza y4eOHBIX TIUIAHOB, Y4YE€OHO-METOJUYECKHX KOMIUICKCOB, NYyOIMKaUA U
koHbepentwmii http://mschool.kubsu.ru/
3. bubmmoreka nH()OPMaITMOHHBIX pecypcoB Kadeapsl nH(pOpPMaITMOHHBIX
00pasoBaTeNIbHBIX TeXHOIOTHH http://mschool.kubsu.ru;
4. DnextpoHHbii apxuB gokymenToB KyoI'Y http://docspace.kubsu.ru/

6. MeToanueckue yKazaHus JJs 00y4alOIMXCs M0 OCBOEHUIO TUCIUILIHHBI (MOIYJIsT)

IIo xypcy «CtpoeHue BelecTBa» MNPEIyCMOTPEHO NPOBEICHUE ayJUTOPHBIX 3aHATUA B
dbopMe JeKIuil U IpaKTHUeCKUX 3aHATHH. JIeKIus mpeanonaraeT nepeaadyy B CTPYKTypUPOBaHHON
dbopme cucTemaru3upoBaHHON MHPOpMalu 0osbIIoro oobéMa. Ilocenenre 1 KOHCIEKTUPOBAHUE
JEKIUU CTYIEHTaMU CIOCOOCTBYET (OPMHUPOBAHUIO OOIIMX TMOAXOJOB U TMPHUHIUIIOB YCBOCHHUS
COJICpXaHUs [JAaHHOM JHMCUMIUIMHBI, COJEHCTBYET AaKTUBU3aLMM MBIIUICHHS, HAllEJIUBAeT Ha
JIENING(S20110%0 CaMOCTOSITENBHYIO ITI03HABATENIbHYIO JEeATEIIbHOCTD. Pexomennyercs
KOHCITEKTUPOBATH JICKLUH 10 MPUHLMITY BBIACIECHUS ONOPHBIX ITYHKTOB TOW WJIM UHOM TEMBI, YTO
MO3BOJIUT B JaNbHEWIIEM YriayOnsaTh TONydeHHbIE Ha JIEKIHUSAX 3HAHUS TPH TIOMOIIU
JOTIOTHUTEBHBIX ~MCTOYHHUKOB WHGpopManmu.  Pa3mensl  Jnekmuii, KOTOpbIE  BBI3BIBAIOT
3aTpyIAHEHUsI, MOTYT OBITh OOCYKIEHBI B (hopMe BOIPOCOB, 33JaHHBIX IMOCIE JIEKIUHU, WIA B XOJE
KOHCYJIbTALIUH.

[IpakTueckue 3aHATUA, B XOJE KOTOPBIX IPOBOJUTCS KpaTKUM ONpOC CTYAECHTOB U
0oOCY)KJIeHHE BOIMPOCOB H3Yy4aeMOU TEeMbl, CIOCOOCTBYIOT IJIydIIEMY YCBOCHHIO TEOPETHUYECKOTO
Marepuana. IIpy mOAroTOoBKE K NPAKTHUUYECKUM 3aHATHSAM PEKOMEHAYETCS Ha MEPBOM JTalle
TIIATENTFHO MPOPabOTaTh KOHCHEKTHI JIeKIUHA. B ciaydae BO3HMKHOBEHHUS BOIPOCOB IO
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TEOPETUYECKUM MPOOIeMaM MaTEeMaTHIECKUX OCHOB KBaHTOBOMEXaHUYECKOTO OTIMCAHUS TEOPUH

CTPOCHMS BELIECTBA PEKOMEHAYETCS IOBTOPUTh COOTBETCTBYIOLIUE pa3lensl Kypca
MAaTE€MAaTHUKHU.

BaxHeWmuM 3TanmoM OCBOCHHUS AWCHUIUIMHBI SIBISAETCS caMOCTOsiTeNbHas pabora. B
mporecce MOJArOTOBKH pedepaToB CTYACHTHI COYETAIOT CAMOCTOSTENbHYIO WHIMBHIYAIbHYIO WU
IPYNIIOBYIO pabOTy, 4TO SBJISETCS BaXKHEHIIMM 3TAalloM OCBOEHHUS AUCUMIUIMHBL [lpu moaroroBke
pedepaToB peKOMEHIyeTCsl COCTaBHTh NMOJPOOHBIN IUIaH, KOTOPBIH MpeaycCMaTphBacT HU3y4YCHHE
KaK OCHOBHOM y4yeOHOM, Tak M JOINOJHUTEIbHOM Hay4dHOW JMTeparypel. B xoae mnoAroTtoBku
CIIEyeT WCIOJb30BaTh KAaK TPATUIMOHHBIE HWCTOYHUKH HWH(POPMAIMH, TaK U DJIEKTPOHHBIC
OoubnmoTeyHple cUCTeMbl. MIIIOCTpaTUBHBIM MaTepuan TOTOBUTCS B BUJE MPE3EHTAIMH, KOTOpas
JOJDKHA OTpakaTh OCHOBHOE COJIEpKAHME KaXAOTo paszzaena pedeparta. CHMCOK MCIOIB30BAHHBIX
JIUTEPaTypHBIX HCTOYHUKOB COCTaBIIIETCS B COOTBETCTBUU C CYIIECTBYIOIIMMH HOPMaMH
oubmuorpaduuecKoro OnrucaHus.

Ne HaumeHoBaHue D opMBbI CAMOCTOSTEIbHOI PadoTHI Dopmbl
pasaeJa OTYETHOCTH
1 |KBanToBomexanuueckas| CamocrosiTenbHOE H3ydeHue pasnenoB. [loaroroska k Y
TEOPUS CTPOEHUS MpaKTU4YeCKUM  3aHiATUsM. PaGota ¢ yueGHOI
BEIllECTBA JaUTepaTypoil, 6azamu JaHHBIX B ceTu Internet.
2 |CuMMeTpHs MOJICKYJT CamocrosiTenibHOE U3ydeHue paszaenos. [loaroroska k Yy

MpaKkTU4YeCKUM  3aHsATHsM. Pabora ¢  yueOHOM
JaUTepaTypoil, 6a3aMu JaHHBIX B ceTH Internet.

3 |Duepreruyeckue CamocrosTensHOE U3ydeHHE pasjaenoB. Pabota ¢ P
aCTeKThl CTPOCHUS yuyeOHOM JsuTepartypoil, ©0a3amMH MJAaHHBIX B CETHU
MOJIEKYIL. Internet. TlomroroBka pedepara ¢ HCHOJIB30BAHHEM
DIIEKTPUYECKHUE U y4eOHOM U COBPEMEHHOM HAyYHOU JTUTEPATYPHI.

MAarHUTHBIE CBOMCTBA
BEIIECTB

4 |Ctpoenue BemectBa B | CamocTosaTenbHOE u3ydeHue pasaenos. [loaroroska k v
KOHICHCUPOBAHHOM OpakTHUeCKUM  3aHATUAM. PabGota ¢ y4yeOHOI
COCTOSTHUH JaUTepaTypoil, 6a3aMu JaHHBIX B ceTH Internet.

B ocBOGHMM JMCHUIUIMHBI WHBAJIUAAMU W JIMIIAMH C OTPAHUYCHHBIMH BO3MOXHOCTSIMH
3I0POBBsI  OOJIBIIIOC 3HAYCHHE HMMEET WHIWBHAyalbHas ydeOHas pabora (KOHCYIbTallUU) —
JOTIOJTHUTEIIPHOE pa3bsICHEHUE YIeOHOTO MaTepuara.

WupuBuayaibHbIE  KOHCYJIBTAlMM 10 MPEAMETY  SBISIOTCS  BaXHBIM  (PaKTOpOM,
CIOCOOCTBYIOIIMM HHAMBHyaIH3allud OOyYCHHUS W YCTAHOBJICHHUIO BOCIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTesieM H OOydYarollMMCS HMHBAJIWJAOM WM JIMIIOM C OTrPaHUYCHHBIMU
BO3MO>KHOCTSIMH 3/I0POBBSI.
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7. MaTrepuajbHO-TEXHMYECKOE 0O0ecneuyeHue 1Mo JMCUNILIuHe (MOIYJII0)

HanmenoBanue crieliuaibHBIX
HNOMEINIEHU I

OCHAILIEHHOCTD
CIICIHUAJIBHBIX HOMGH.[GHI/Iﬁ

[lepeyeHb JULIEH3UOHHOTO
MPOrPaMMHOTO O0eCTIeueHUS

VYueOHble ayTUTOPUH IS
MPOBEICHNUS 3aHATHI JICKITHOHHOTO
THUIA

Mebenn: yuebHass MeOeIb
Texuuueckue cpeacTra o0y-
YECHHUS: IKPaH, MPOEKTOP,
KOMIIBIOTEP

Microsoft Windows;
Microsoft Office

VY4eOHble ayTuTOPUH IS
MPOBEICHUS 3aHATUI
CEMUHAPCKOI0 THIIA, TPYNIIOBBIX U
WHJIMBUIYTbHBIX KOHCYJIbTAIIUMN,
TEKYLIEro KOHTPOJISI U
MMPOMEKYTOYHOM aTTECTAlUH

Meb6enb: yueOHast MeOeb
Texnuueckue cpeacTra ooy-
YCHMS: KpaH, IPOEKTOP,
KOMIIBIOTEP

Microsoft Windows;
Microsoft Office

VY4eOHble ayIUTOPUN IS
KYpCOBOTO IPOEKTHPOBAHUS

Kypcosast paboTa He nperycMOTpeHa y4eOHbBIM IIaHOM.

(BBINMOJHEHUS KypCOBBIX paboT)

Hns

CaMOCTOSITEIbHOU

paboTel  oOydJarouuxcs

MIPEAYCMOTPEHBI

ITOMEIIICHHS,

YKOMIIJICKTOBAHHBIC CHGHI/IaJ'H/ISI/IpOBaHHOI\/'I Me6eHBIO, OCHAIIICHHBIC KOMHLIOTepHOfI TEXHUKOU C
BO3MOJKHOCTBIO TOJKIIOUeHHsT K ceTd « HTepHeT» M obOecneueHHeM JOCTyna B DIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEIHHYIO CPEy YHUBEPCUTETA.

HanmenoBanme
HOMEIIEHUN TS
CaMOCTOSTEIIbHOM
paboTHI 00YJaAIOITUXCSI

OcHaIlEHHOCTE IIOMENIEHUM I
CaMOCTOSITEIHHON PabOTHI 00yJaIOIUXCS

Ilepeuenn
JIAIICH3UOHHOTO
MPOTPaMMHOTO
oOecrneueHUs

Tlomemenue misa
CaMOCTOSITENIbHOU
paboThl 00YJAFOIITMXCS
(urTaNBbHBIN 3aIT
Hay4anoii 6ubmnoTexn)

Meb6enb: yueOHast MeOeIb

KommuiekT cniermanu3npoBaHHON MeOen: KOMITb-
FOTEPHBIE CTOJIbI

O6opynoBaHKe: KOMITBIOTEpHAs TEXHUKA C T10/1-
KIIOYCHHEM K HH(POPMAIIMOHHO-KOMMYHHKAI[UOH-
HO¥ ceTn «IHTEpHET» U JOCTYIIOM B JJIEKTPOHHYIO
nH(}OpMaIMOHHO-00pa30BaTENBHYIO Cpery 00pa3o-
BaTeJIbHON OpraHHU3alliy, BeO-KaMepbl, KOMMYHH-
KaIMOHHOE 000pyI0BaHuE, 00eCIeUnBaroIIee J10-
CTYI K CETH MHTEPHET (ITPOBOTHOE COCAUHEHHE U
OecrpoBoHOE coeauHenue mo Texnonorun Wi-Fi)

Microsoft Windows;
Microsoft Office

Ilomentenune st
CaMOCTOSITENILHOM
palboThI 0OyJarOLINXCS
(ayn. 411C)

Mebennb: yuebHas mebenb

Komrmiexr CHGHH&HHSHpOBaHHOﬁ MeOeIn: KOMITb-
TOTCPHBIC CTOJIbI

O0opynoBaHue: KOMIBIOTEPHAS TEXHUKA C TTOJI-
KITFOUEHHEM K WH(OPMAIIMOHHO-KOMMYHUKAITUOH-
HOW cetn «VIHTepHET» U JJOCTYIIOM B DJIEKTPOHHYIO
uH(GOPMAITMOHHO-00pa30BaTEeNbHYIO Cpeay 00pa3o-
BaTEIILHOW OpraHu3aIiu, BeO-KaMepbl, KOMMYHH-
KallmOHHOE 000pyI0BaHKE, 00eCIIeunBatoIIee J0-
CTYI K CETH MHTEPHET (ITPOBOTHOE COCAUHEHHE U
OecnipoBoiHOE coequHeHue 1o TexHosoruu Wi-Fi)

Microsoft Windows;
Microsoft Office
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