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1 Ileau u3axa4y U3yYeHHUS AUCHHUIIMHBI (MOIYJISA)

1.1 Ileqb ocBOEHUS AW CITUTIIAHBI
dopmMupoBaHHe TOTOBHOCTH K  NPOPECCHOHAIBHOW  JIEATCIBHOCTH, CBSI3aHHOM C
MPOTHO3MPOBAHUEM CBOMCTB BEIIECTB M MEXaHHW3MOB NPOTEKAaHUS XUMHUYECKHUX MPOIECCOB Ha
OCHOBE JIaHHBIX O CTPYKTYpE BelecTBa U (yHIAMEHTAIBHBIX MOJIOKCHUH KBAHTOBOMEXaHUYECKOM
TEOpPHUH, B COOTBETCTBUU C KOMIIETEHTHOCTHBIM MOIXOI0M.

1.2 3agauu IUCHUIIINHBI

- OBnajgeHue cucTeMoi (yHIAMEHTAIbHBIX XUMHUYECKUX IOHSTUH B 00JacTH KBAaHTOBOM
MEXaHUKM M CTPOCHHS BEUIeCTBA, HEOOXOMUMBIX B  JalbHeWmed  mpodeccuOHaTbHON
JESTEIIBHOCTH;

- PackpbITHEe poaM COBPEMEHHBIX TEOPHMH, ONMCBHIBAIOIIUX CTPOCHHUE BELIECTBA, KAK OCHOBBI
TEOPETUYECKOU U DKCIIEPUMEHTAIIbHOW XUMUH;

- @opMUpOBaHUE YMEHUS NMPUMEHATh TEOPETUYECKHE 3HAHHUS B 00JIACTH CTPOSHHS BEIIECTBA
JUISL PEUICHHUs IPAKTHYECKUX 33/1a4 JajdbHEUIeH IpoecCHOHaIbHOMN AeATEIbHOCTH.

1.3 MecTo TUCHUILTHHBI (MOAYJIfA) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
Huctunnuaa «CTpoeHHe BEIIECTBa» OTHOCHUTCS K oOs3aTenbHOM dvact broka 1
«JIucuumnnuHel (MOYIJIN)» y4eOHOTO IJIaHa.
N3yuenuto aucuumiuHbl «CTpoeHUE BEUIECTBA» MPEAIIECTBYET WM3YyYEHUE JHUCLUMILIUH
«Marematuka» u «Heopranmueckas xumusi». JlaHHas OUCHUIUIMHA SIBISETCS MPEIIIECTBYIOIICH
JUTISL AUCHUTUTMHBL «Opranndeckast XUuMus».

1.4 Tlepevyenb TJIAHUPYEMbBIX pPe3yJLTATOB OOy4YeHHs] 1O JUCHUILIHHE
COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH pe3yJbTaTaMH OCBOEHHSI
MPOrpaMMblI

W3ydyeHue AaHHOW yueOHOW MUCHHUILUIMHBI HAIPaBICHO Ha (OPMHPOBAHKHE Y OOYUYArOIIUXCS
obmenpodeccronanpHoi komrereHIu (OI1K):

KOJI 1 HAMMCHOBAHWE MHUKATOpa
JOCTHKCHUS KOMIICTCHIIMNA

(Moay110),
o0pa3oBaTeJIbHOM

Pe3ynbpTarel 00yueHus Mo JUCIUILTHHE

OIIK-4. CniocobeH ruiaHMpoBaTh pab0Thl XUMHYECKOW HANPABICHHOCTH, 00padaThiBaTh U WHTEPIPETHPOBATh
MOJTyYeHHBIE Pe3yJIbTaThl C UCIIOJIb30BAHUEM TEOPETHYECKUX 3HAHUN M NPAKTHYECKUX HABBIKOB PEIICHHS
MaTeMaTHYeCKUX U (pU3NYECKUX 3a/1a4
NOIIK-4.1. Hcnomns3yer 6a30BbIe
3HaHMS B OOJIaCTM MaTeMaTHKH U
(U3MKM TpU TUIAaHUPOBaHUHM PadoT
XUMUYECKON HAINPaBJIE€HHOCTH

3Haem 0a30BbIC 3aKOHBI (PU3UKH ¥ MATEMAaTHKH, UCIOJIb3yeMbIe B 00JacTh
CTPOEHUS BEIIeCTBa, HEOOXOAUMBIE /IS IJIAHUPOBAHUS PA0OT XUMUYECKOM
HaIpaBJIEHHOCTH

yMeem  WCIONB30BaTh 0a30BbIE 3aKOHBI (U3UKH ©  MaTEMaTHKH,
HCTIONB3yeMBbIE€ B OOJNACTH CTPOEHHUS BEIIECTBA, IS IUIAHHMPOBAHUSA paboT
XUMUYECKON HAIIPaBJIEHHOCTH

enadeem croco0aMu MNPUMCEHCHUSA 0a30BEBIX 3aKOHOB (I)I/IBI/IKI/I 1 MaTCMAaTHKH,
HCHOJIb3YEMbIX B obJactu CTPOCHMS BCLICCTBA, H€O6XO,ZlI/IMbIX JUIIs
IJIaHUPOBAHUA pa60T XUMHYCCKOMN HalpaBJICHHOCTU

NOIIK-4.2. O6pabaThIBaeT JaHHbBIE C
UCIIOJIb30BAaHUEM CTAHJAPTHBIX

3Haem CTaHAAPTHBIC METOAbL O6pa6OTKI/I JaHHBIX C UCIIOJIb30BAHHUEM
AINMPOKCUMAIIUN YUCJICHHBIX XapaKTECPUCTUK

crioco0oB armpoKCuMalun
YHCJIICHHBIX XaPAKTECPUCTUK

yMeem  WCIONB30BaTh OCHOBHBIE METOABI  00pabOTKH
WCIIOJIb30BaHUEM ANPOKCUMAIIUU YUCICHHBIX XapaKTePUCTHK

JNAaHHBIX C

61ad0eem MeTOJaMH OOpaOOTKU JAHHBIX C UCIOJIb30BAHUEM CTAHIAPTHBIX
MPUEMOB aNMPOKCUMAIIMH YUCIICHHBIX XapaKTEPUCTUK, HEOOXOIMMBIMA TIPU
peIIeHAUH 3a/1a9, BOSHUKAIOIIHX [TPH H3YYCHUHU CTPOCHUS BEIIECTBA

HOIIK-4.3. Unrepnperupyet
pe3yIabTaThl XMMUYECKHX

3Haem 0a30BbIE 3aKOHEI U npeacTaBJICHUA (1)I/I3I/IKI/I, H606XOILI/IML16 B
obnactu CTpOCHUA BCLICCTBA

Ha6JIIOH€HI/Iﬁ C UCITI0JIb30BAHUEM
(I)I/I3I/I‘IGCKI/IX 3aKOHOB U

yMeem WHTEPIPETUPOBATH PE3yIbTATHl XUMUYECKUX HAOIIOIEHUHN C
WCTIOJIb30BaHNEM (QU3NIECKUX 3aKOHOB M TIPECTABICHUN

Mpe/ICTaBICHUM

enaoeem METOJaMH HUHTEpIIpETalluN PE3YJIbTATOB
Ha6J'IIO,HCHI/II\/’I, MOJIYUCHHBIX B obactu CTPOCHUS
HCIIOJIB30BAHUEM (1)PI31/I‘I€CKI/IX 3aKOHOB U HpGHCTaBHeHI/Iﬁ

XUMHYCCKHUX
BCIICCTBA, C




Pe3ynbraTel 00y4eHus 0 AUCHUIIMHE JOCTUTAIOTCS B PaMKaX OCYIIECTBICHHUS BCEX BUIOB
KOHTAaKTHOM M CaMOCTOSITEIbHOW pPabOThl OOy4alomIMXCsl B COOTBETCTBHH C YTBEP)KACHHBIM
y4EOHBIM TUTAHOM.

WMHAMKaTOpBl JOCTHKEHHUS KOMIIETEHIIMHA CUUTAIOTCA COPMHUPOBAHHBIMU TP JOCTHKEHUH
COOTBETCTBYIOUIUX UM PE3yJIbTaTOB O0YUYEHHUS.

2. CTpyKTypa U coiep:KaHue TUCHUILIUHBI

2.1 Pacnipeesienre TPYI10EMKOCTH JUCHUILIMHBI 110 BUAAaM PadoT

OOmast TPyA0EMKOCTh AMCHUIUIMHBI cocTaBisgeT 3 3aderHbie eauuuipl (108 dwacoB), ux
pacrpezesieHue 1o BUaM padoT MPeICTaBICHO B TaOJIHIIE.

Bun yaeOHo# paboThI Bcero | Cemectp (4achl)

4acoB 4 5

KonTakTHas padora, B TOM 4YucJjIe:

AyIUTOpPHBIE 3aHATHA (BCEr0): 68 68 -

3aHATUS JIEKIIMOHHOTO TUIIA 34 34 -

71a00paTOPHBIC 3aHATHSI

3aHATHS] CEMUHAPCKOT0 TUIIA (CEMUHAPBI, TPAKTUYECKUE 3aHATH) 34 34

HNnasi koHTaKTHas padoTa: -

KonTpons camocTostensHoi padoTsl (KCP) 2 2 -

[Tpomexyrounas arrectanus (UKP) 0,2 0,2 -

CamocrosiTenbHasi padoTa, B TOM YHCJIE:
KypcoBas pabora - -
[TpopaboTtka yueOHOr0 (TEOPETUUECKOT0) MaTepuaia 27,8 27,8

BeimosHeHre MHIMBHTyalbHBIX 331aHHH (IOATOTOBKA - - -
COO0O0I1LIeHUH, TPE3EHTALIHI)

Pedepar 10 10 -
IToaroToBka K TEKyIeMy KOHTPOJIIO - - -
KonTpoasn -
IToaroToBka K 3K3amMeHy - - -
Oomas yac. 108 108 -
TPYA0EMKOCTh B TOM YHCJIe KOHTAKTHas1 padoTa 70,2 70,2 -

3ay. efl. 3 3 -

2.2 Conep:xanue TUCHUTLIMHBI

Pacnipenenennie BuaoB yueOHOW pabOTHI U UX TPYIOEMKOCTH IO pa3fesiaM JAMCUUILINHBL.
Paznensl (Tembl) AMCHUIUINHBL, U3ydaeMble B 4 cemecTpe (ouHast popma oOyueHus)

Ne HaumeHnoBanue pa3nenos(tem) Kon-Bo wacos
BCETO AynutopHas BrueayauropHas
pabota pabota
J I13 JIP CPC
1 2 3 4 5 6 7
1 | KBantoBomMexaHuyeckasi TEOpHs 34 12 10 - 12
CTPOCHUS BEIIIECTBA
2 | CummeTrpHs MOJICKYIT 20 6 6 - 8
3 | DHepreTHYeCcKHe aCeKThl CTPOSHUS 23,8 6 10 - 7.8
MOJIEKYJ. DIEKTPUUECKHe U MarHUTHBIE
CBOMCTBA BELIECTB




4 | CTpoeHuE BEIIECTBA B 28 10 8 - 10
KOH/ICHCUPOBAHHOM COCTOSTHUH

UTOI'O no pazdenam oucyuniumsl 105,8 34 34 - 37,8

KonTpons camocTostensHoM paboTsl (KCP) 2

ITpomexxyrounas arrecranus (MKP) 0,2

[ToaroToBKa K TEKyIeMy KOHTPOJIO - - - - -

OO6m1ast Tpy1I0EMKOCTb IO JUCIUTIIIMHE 108

[Tpumeuanue: JI — nexnuu, [13 — npakruueckue 3ausatus / cemuHapsl, JIP — mabopatopHbie 3aHATHS,
CPC — camocrosTenbHas paboTa cTyieHTa

2.3 Copaep:xanue pa3ieyioB (TeM) AU CHUIIMHBI
2.3.1 3aHATHSA JTEKIIHOHHOTO TUIA

BJIUSIHUA CTPOEHUS MOJIEKYJI Ha UX CBOMCTBA.

DJIEKTPUYECKUN JUTTOIBLHBIA MOMEHT B KJIACCUUECKON TEOPUH U
KBAaHTOBOW MEXaHUKE.

ITonsipHbIe U HEMOSAPHBIE BellecTBA. JIMMOIbHBIA MOMEHT U
M30MEPUS MOJIEKYII.

[TaprmanbHple MOMEHTHI CBSA3€H M CTPYKTYPHBIX TPYIIII.
BektopHo-aniuTuBHAsA cXema pacueTa JUIMOIbHBIX MOMEHTOB.

Ne| HaumenoBanue Coneprxanue pasjena (TeMbl) ®opma
pasznena (TeMbl) TEKYILETro
KOHTPOJIS
1 2 3 4
1. | KBanroBo- Matemaruueckuii annapar KBaHTOBOM xumun. Orneparopsl,
MEXaHu4ecKas coOcTBeHHbIE (DYHKIIUU ¥ COOCTBEHHBIE 3HAaUeHUs. OnepaTop
Teopus INamunprona. CooTHOIIEHNE HEOIIPEIEIEHHOCTH.
CTPOEHUSA OCHOBHBIE IOCTYJIAThl KBAHTOBOM XUMUH. YCTHBI
BEILECTBA 3agaun 0 cBOOOTHOM JIBMKCHUH YaCTHUIIBI, IBUKCHUHN YaCTU- ompoc
LBl B IOTEHLIMAIIBHOM SIIIIHKE.
OMIOUPUYECKHUE U TOTYIMIIMPUYECKHE METO/Ibl B KBAHTOBOM
XUMHUHU.
2. | Cummetpus CumMeTpusi paBHOBECHOU T€OMETPUUYECKON KOHPUTyparuu
MOJIEKYJI MOJIEKYJIbl. DIEMEHTbI CUMMETpUH. Onepany CHMMETPUH.
Toueunsle rpymnnsl cumMmMeTpuu. [IpruBoanMble 1 HENPUBOIU-
MbI€ IIPEJICTaBICHHUS.
Knaccudukanus aromoB u monekyi. [lapamerpsl, onpenens- YCTHBIH
IOLI[E TEOMETPHUIO MOJIEKYIIbI, MEKbSAIEPHbIE PACCTOSHUS, Ba- ompoc
JIEHTHBIE yIuibl. BHyTpeHnHue Bpaienus monekydi. [lonstue
KoH(popmanuu Mosekyil. [llaxmaTHble 1 3aTeHEHHbIE KOH(DU-
rypanuu.
3. | DHeprerrueckue [DHEPreTUIECKUIT KPUTEPUH CYIIIECTBOBAHHS HEKOTOPOI COBO-
ACMEeKThl TEOPUU [KYMHOCTH d(PPEKTUBHBIX ATOMOB KaK €IMHON YaCTHIIBI — MOJIE-
CTPOEHUS KYyJIbl. DHEprusi 00pa30BaHUs MOJIEKYJ U3 CBOOOIHBIX ATOMOB.
BELIECTBA. [TaprmanbHbIe SHEPTHH OTACIBHBIX BUIOB XUMHYECKOU CBSI3H
DNeKTpUYecKre |OJHOTO BUA B JTIOOBIX MOJIEKYIaX.
Y MarHUTHBIC OHeprus odpa3zoBaHusi MojieKybl. [locTosHCTBO HEprUn CBS-
CBOICTBa 3€il OJTHOTO BH/Ia B MOJIEKYJIAX.
BEIIECTB DHeprus cTadUIM3alul KPUCTAIMYECKUM TI01IeM, Kak >dgekr | pedepar




Jledopmarust MOJIEKYIJI BO BHEIITHEM JJIEKTpHUECKOM Tone. NH-
JTyLIMPOBAHHBI MOMEHT U MOJISIPU3yeMOCTh MOJIeKyJl. CpenHsis
MOJSIPU3YEMOCTh, aHU30TPONUS NOJISIPU3YEMOCTH.

CBs13b MOJIEKYJISIPHBIX TOCTOSIHHBIX —IUIIOJIBHOTO MOMEHTA U
MOJISIPU3YEMOCTHU — C MAKPOCKOITMYECKUMU XapaAKTEPUCTUKAMU
BEILECTBA.

MousipHast pedpakiius. DMIupryecKas cxema pacuera pedpa-
KIUH.

MarauTHbII MOMEHT U MarHUTHAsi BOCIPUUMYUBOCTh MOJIEKY-
nb6l. COCTOSIHUE MOJIEKYJI B MATHUTHOM ToJie. /{luaMarHuTHele U
rapaMarHuTHeIE BeniecTBa. deppoMarHeTusM.

3eeMaHOBCKHE YPOBHH HEPTUU. Y CIIOBUS SIAEPHOTO MarHUT-
HOI'0 PE30HaHcAa.

Xumuueckui caBUT U ero uarepnperanus. J11P. [Tlapamaruut-
HBIE YaCTHUIIBI.

[TonHas sHEprUs MOJEKYJbI KaK cyMMa 3JIEKTPOHHOM, Koeba-
TEJIbHOW M BPAILIATEIIbHON COCTABISAIOMMNX. MeXMONIEKYIsIpHOE
B3aUMO/ICHCTBHE.

OTHOCUTEIIBHOE ITOJIOKCHHE OJICKTPOHHBIX, K0JICOATCIbHBIX U
BpallaTCJIbHbIX ypOBHefI OHCPI'uH.

DJIEKTPOHHBIE COCTOSHUSA, KOJIeOaTeIbHbIE COCTOSIHUS, Bpallla-
TEJbHBIE COCTOSTHUA.

BpainarenbHble, KoneOaTeIbHbIE U AIEKTPOHHBIC CIICKTPHI.
TeOpI/Ifl KPHUCTAJNIMYCCKOTI'O ITOJIAA X TCOPUS I1O0JIA JIMTAaHIO0B KaK
OCHOBA UHTEPIIPETAINH CIIEKTPOB KOMIUICKCHBIX COCTHHCHHUH.
[TpaBuna ordopa.

3HaueHHEe MOJICKYIISIPHBIX CIIEKTPOB VISl PEILICHUS IIPaKTHYeC-
KHX 3a1a4 XUMHYECKOHN HAayKH.

Crtpoenue
BEIIECTBA B
KOHACHCHUPOBAH-
HOM COCTOSIHUU

CrpykrypHas kinaccuuKaiysi KOHIEHCUPOBAaHHBIX (a3.
JluarpamMmbl cocTOsIHUSI. MTHOBEHHas! K0J1ebaTeIbHO-yCpeIHEeH-
Hasl CTPYKTypa kuakocteil. CoBpeMeHHbIE CIOCOObI ONTUCaHUS
CTPYKTYpBI )KuaKocTei. AMopdHble BemecTsa. JKunkue Kpuc-
TaJIbl (XOJIECTEPUKH, HEMATUKH U TIp.). VieanbHble KpuCTalIbl.

OcoOeHHOCTH YIbTPAAUCIIEPCHOTO COCTOSIHUSI BEIIIECTB.

CrpykTypa rpaHulsl pa3zena KOHIEHCUPOBAaHHBIX (a3.

YCTHBIN
OIpoc




2.3.2 3aHATHS CEMHHAPCKOro THNA (MpaKTHYecKHe / ceMHHApPCKUe 3aHsaATHs /
JabopaTopHbie padoThI)

CBs13b MOJICKYJIAPHBIX ITOCTOAHHBIX — NUIIOJIBHOTO MOMCHTA U
MOJIAPU3YEMOCTH — C MAKPOCKOIIMYCCKUMHU XaPAKTCPUCTUKA~
MH BEIICCTBA.

MonsipHas pedpakius. IMoupuyeckas cxema pacuera ped-
paKuuid.

MarsuTHBI MOMEHT U MarHUTHas BOCITPUUMYNBOCTH MOJIC-
KYJIbL. CocrosHue MOJICKYJI B MArHUTHOM I10JIC.
I[I/IaMaFHI/ITHLIC " IMapaMariuTHbIC BEHICCTBA. CDCppOMﬁl"H@-
THU3M.

SIMP-cniekTpockonus. Y ciI0BHs SAEPHOTO MATHUTHOTO PE30-
HaHca. XUMHYECKHUN cABUT. PenakcalimoHHEIE IBIIEHUS.
HIudt-peareHTs

Xumunyeckuil ciBur u ero unrepnpetanus. DIIP. [Tapamar-
HUTHBIE YaCTHIIBI.

[TonHas HEprus MOJNEKYJIbl KaKk CyMMa 3JIEKTPOHHOM, KoJie-
OaTeNbHON U BpallaTeIbHON COCTABIISIONINX.

OTHOCHUTEIILHOE TTOJIOKEHHUE AIEKTPOHHBIX, KOJIeOaTeTbHBIX U
BpallaTeIbHBIX YPOBHEN HEPTUHU.

BpamiarenbHble, KosieOaTenbHbIE U DIEKTPOHHBIE CIIEKTPBI.
[IpaBuia or6opa.

3HaucHUE MOJICKYJIAPHBIX CIICKTPOB AJId PCIICHUS IIPAKTUYC-
CKHX 3aJ1a4 XUMHUYECKOMH HAayKH.

No HaumenoBanue Tematuka 3aHATHI/PabOT dopma
paszzaena (TeMbl) TEKYIIEro
KOHTPOJIS
1 2 3 4
1. | KBanrtoBo- MaremaTuueckuil anmnapatr KBaHTOBOM XxuMuu. OnepaTopsl,
MEeXaHW4YecKasi | COOCTBEHHbBIC QYHKIMH U COOCTBEHHBIC 3HaUeHMSI. OCHOBHBIC
Teopus MOCTYJIaThl KBAHTOBOW XUMUHU. .
YCTHBIN
CTpOCHUS
P Vpasuenue llpenunrepa. orpoc
BelIeCTBa
3anmayn 0 CBOOOHOM JBMKEHUM YACTHIIBI, ABMKCHUN YaCTHUIIBI
MOTEHIIUATBLHOM SIITUKE.
OMIUPUYECKHE U TOTYyIMIUPUUECKHIE METOIbI B KBAHTOBOM
XUMHH.
2. | Cummerpus CuMMeTpHsi paBHOBECHOM FreOMETPUUYECKOI KOHPUTypariuu YCTHBIN
MOJICKYJI MOJIEKYJIbI. DIeMeHThl cuMMeTpun. Ornepanud CHMMETPHUH. orpoc
Toueunsle rpymmbsl cumMmMmeTpud. [IpuBoIMMbIE U HENPUBOIH-
MBIE MPECTaBICHUSI.
3. | Duepreruueckue | DHEPrusi 00pa30BaHUS MOJIEKYJIBI. pedepar
ACTICKTBI TCOPUH | JHeprus CTAOMIN3AIUN KPUCTAUTHYECKUM TTOJIeM Kak AP PeKT
CTpOCHHUA BIIMSIHUS CTPOCHMS MOJIEKYJI HA UX CBOMCTBA.
BEILIECTBA. . . .
DJEeKTPUUYECKUN TUTIONBHBII MOMEHT B KJIACCHUECKOH Teopuun
DneKkTpu4ecKue 9
U KBaHTOBOM MEXaHUKE.
Y MarHUTHBIC
CBOMCTBA [TaprmanbHbIe MOMEHTHI CBSA3EH U CTPYKTYPHBIX TPYIII.
BEIICCTB BekTopHo-anauTuBHas cxeMa pacuera JUMOJbHBIX MOMEHTOB.

Vi




Crpoenue
BEILIECTBA B
KOHJICHCUPOBaH
HOM COCTOSIHUU

YCTHBIN
OIIpoc

Jnarpammsl coctosiHUs. CTPYKTypa U CBOICTBA XKHUAKOCTEH,
CTPYKTypa TBEPIOTro Teaa. 30HHAs TeOpUs MPOBOAUMOCTH.
Kuakue KpucTasibl.

Oco0eHHOCTH yIbTPAJUCIEPCHOTO COCTOSIHUS BEIIECTB.
MeXMONEKyIJIIpHOE B3aUMOICHCTBUE

KomimrekcHble COCAMHCHU. TeOpI/IH KPHUCTAININYECKOTI'O I10JIA
" TCOpHUS ITOJIA JIMTAaHOOB.

2.3.3 IlpuMepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB)
KypcoBast paboTa He nmperycMOTpeHa Y4eOHBIM ITAHOM.

2.4 TlepeueHb yueOHO-METOAMYECKOT0 oOecmedeHusl IS CAMOCTOSITeIbHOIH pPadoThI
00y4YaIIUXCS M0 JUCHUILIHHE (MOAYJII0)

z

Bux CPC

HepequL y‘le6H0'MCTO,HI/I‘ICCKOl"O obOecrieueHus JUCHUITJINHBI I1O
BBITTOJIHEHUIO CaMOCTOSITEIILHOMN pa6OTI>I

2

3

[IpopaboTka
y4eOHOTO
(TEOpeTHYECKOro)
MaTepuasia

~N O O

. Hupenscon, B.I'. KBanToBas xumus. Mosnekynbl, MOJIEKYJISIPHbIE CUCTEMb

. Kamprmos, B.M. Ctpoenue BemiectBa [DNeKTpOHHBINA pecypc] : yueOHOd

. Cuzona,

. Munkun, B.W. Teopus crpoenus monekyn [Tekcr]

. XKypnan obuieit xumun
. ’KypHan HeopraHn4eckon XUMUHU

. Kypnan puznueckoit Xumun

Y TBEpIbIe Tela [DIEeKTPOHHBIN pecypc] : ydeOHOoe mocobue sl By30B
B.T". llupenscon. — 4-e u3a. (311.) - M.: JlabopaTtopus 3nanwuii, 2017. - 522
C. - (YueOnuk mns Beicmeit mkoibl). - ISBN 978-5-00101-502-4. — Pexuw
nocryma: https://e.lanbook.com/book/94104#book _name

nocobue / B. M. Kambimios, E. I'. MupomnukoBa, B. I1. Tataypos. - 2-6
u3n., wcrp. u jpon. - Camkr-lIlerepoypr : Jlams, 2022. - 236 c. -
https://e.lanbook.com/book/90007#authors.

O.B. MornekynsipHas CcUMMETpUSI B HEOPTaHUYECKOM
KOOPJIUHAIIMOHHOW XUMHH [DIEKTPOHHBIA pecypc] : yuyebHoe mocobue
O.B. CuzoBa, H.B. lBanoBa, A.A. Banun. - U3a. 2-e, nepepab. u nom.
CII6.: UsparensctBo «Jlauwy, 2021. - 276 c. - (YueOHUKH AN BY30B
CrnenmanpHast smmreparypa). - ISBN 978-5-8114-2173-2. Pexum
nocryna: https://e.lanbook.com/book/76285#book name

N

: yueOHOe mocobue
mus crynentoB By30B / B. . Munkuw, b. 5. Cumkun, P. M. Musses. - 21
e u3nm., mepepadb. u gom. - PoctoB w/Jl : ®enumke, 1997. - 558 c.
(Yuebuuku u yueOHbIe TocoOusi). - bubnumorp. B konme 1. - ISBN
5222001067

Pedepar

. Hupenscon, B.I'. KBanToBass xumusi. MoseKyiibl, MOJIEKYJISIPHBIE CUCTEMb

U TBepJble Tesa [DIeKTPOHHBIN pecype] : yueOHOe mocolOue aiisi By30B
B.I'. [lupenscon. — 4-e m3a. (311.) - M.: JTabopaTtopus 3uanuii, 2017. - 522
c. - (YueOnuk nns Beiciieit mkoinsl). - ISBN 978-5-00101-502-4. — Pexuw
noctyna: 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. Kampimos, B.M. Ctpoenue BemecTBa [DIEKTPpOHHBIN pecypc] : yueOHOE
nocobue / B. M. Kameimmos, E. I'. Mupomnukosa, B. I1. Taraypos. - 2-¢
u3n.,, wucrp. u pon. - Camkr-lIlerepoypr : Jlams, 2022. - 236 c. -
https://e.lanbook.com/book/90007#authors.

3. CuzoBa, O.B. MomnekynsipHasi CHMMETpUS B HEOPTraHUYECKOH U
KOOPJMHAIIMOHHOW XUMHUU [DJIEKTPOHHBIA pecypc]| : ydeOHoe mocobue
O.B. Cuzosa, H.B. HBanoBa, A.A. Bauun. - 13a. 2-e, nepepal. u J01I.
CII6.: UzmarensctBO «Jlamby, 2021. - 276 c. - (YueOHUKH ISl BY30B
CrneuunanpHast smreparypa). - ISBN 978-5-8114-2173-2. — Pexum
noctyna: https://e.lanbook.com/book/76285#book _name

4. Munkun, B.W. Teopust ctpoenus monekyn [Tekcr] : ydeGHOe mocobug
st ctyaentoB By3oB / B. M. Munkus, b. 5. Cumkun, P. M. Munses. - 2-
e u3ld., nepepad. m gom. - PocroB w/Jl : ®enukc, 1997. - 558 c.
(YaeOHukun u yueOHBIC TOcoOus). - bubmmorp. B konme ria. - ISBN
5222001067

5. Kypnan obmieit xumMuu
6. JKypHan HeopraHU4YECKON XUMUHN

7. Xypnan ¢pu3zndeckoit XumMuu

Y4eOHO-MEeTOINYECKHE MaTepUalbl Uil CAMOCTOSTEILHONH paboThl 00ydJaromuXCsl U3 Yucliia
WHBAJIUIOB W JIMI] C OTPAHWYCHHBIMH BO3MOXHOCTSIMH 3110poBbsi (OB3) mpemocTaBiisitoTcsi B
dopmax, alanTHPOBAHHBIX K OTPAHUYCHUSM UX 3[I0POBbS M BOCIIPUSTHS HHPOPMAIIHH:

JUJ1st UL C HApYIICHUSIMUA 3PCHHMSL:

— B [I€YaTHOW (OpPME C YBEITUUYCHHBIM MIpU(TOM. J{JIst JIUI] ¢ HAPYIICHUSMH CITyXa:

— B IIEYATHOH (opme.

J1J1s1 ML ¢ HAPYIICHUSIMH OTIOPHO-/IBUTATEIHOTO aIlapara:

— B Tie4yaTHOH (hopme.

JlaHHBI TepeueHh MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTCHTA
o0yyJaronuxcs.

3. 06p330BaTeJIBHBIe TEXHOJIOI'MH, IPUMEHAEMBIEC TP OCBOCHUHU JTUCHUIIJIHHDBI (MO}]yJIﬂ)

B yuebHoM mpomecce mno aucuumuinHe «CTpoeHHe — BEIIECTBa»  UCHOJb3YIOTCS
KOHCEPBATHUBHbIE (JIEKI[UH), PEIPOIYKTUBHBIE (MIPAKTUUECKUE 3aHITHUSI) U TBOpUYECKHE (ITOATOTOBKA
pedepaToB) nmenaroruuyeckre TEXHOJIOTHUH.

Jns WHBaNIMIOB W JUI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbSl  HMCIOJIB3YHOTCS
o0pa3oBaTeNbHbIE TEXHOJOTHH, IO3BOJIAIOUIME IMOJHOCTHIO WHAWBUIYAIU3UPOBATH COJEpPKAHMUE,
METOJbl M TEMIIbl Y4eOHOH IesTeNIbHOCTH, BHOCUTh BOBpPEMSI HEOOXOIMMBbIE KOPPEKTUBBI KaK B
JEATENIBHOCTD CTY/ICHTA NHBAINAA, TaK U B IEATEIBHOCTD IIPENOIABATES.

4. OneHouHble cpeacrea Jist TEKYIIETr0 KOHTPOJSA YCIEBAEMOCTH H l'[pOMe)KyTO‘-lHOﬁ
arrecranuu

OneHOYHBIE CpeACTBa MPEIHA3HAYEHBl I KOHTPOJIS W OICHKA 00pa3oBaTelbHBIX
JTOCTHKEHUH  0OydYalomUXCcs, OCBOMBIIMX MporpamMmy yueOHOW aucuuriiauHbel  «CTpoeHue
BEILIECTBAY.

OLleHOYHBIE CpEACTBA BKIIIOYAIOT KOHTPOJBHBIE MaTepuaibl [JIsi NPOBEACHHS TEKYUIero
KOHTPOJIs1 B opMe BOIIPOCOB, 33aJIaHUNA U TEM JJII CAMOCTOSITEIIbHOU PAaOOTHI 1 MPOMeEKYTOUYHOI
arrecTanuu B popme BOMPOCOB U 3a1aHUM ISl IOATOTOBKH K 3a4ETy.


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

CTpyKTYypa OLIEHOYHBIX CPEJICTB ISl TeKYILIeH U MPOMeKYyTOUYHOIi aTTecTaluu

Ne Konu PesynpraThl 00yueHus HanmeHoBaHME OLIEHOYHOTO
/T HAaMMEHOBAaHHE (B cootBercTBHH C 11. 1.4) cpelcTBa
WHJMKATopa Texymun |IIpomexxyrounas
(B cooTBercTBHH C 11. 1.4) KOHTPOJIb aTTecTanus
1 MOIIK-4.1. Ucnionb3yeT |3naem 0a30BbIe 3aKOHBI (DM3MKH W  YCTHBIH 3auer
0a30BbIC 3HAHMS B MaTEMaTHKH, WCIIOIb3yeMbIe B 00- oIpoc
o0jacTv MaTEMAaTUKU U |JIaCTU CTPOCHHUS BEIlleCTBa, HEOO-
bu3uKy npu XOJUMBIC JUIsl TUTAHUPOBAHUS pa-
IUTAaHUPOBAHUM PadboT 00T XUMHUYECKOI HAIIPaBJIEHHOCTH
XUMHUYECKON yMeem  WCIIOJIb30BaTh  0a30BbIE
HaIpaBJIEHHOCTH 3aKOHbI (UMK M MaTeMaTUKH,
HCIIOJIb3yeMble B 00JIaCTH CTpoe-
HUS BEIIECTBa, JUIsl TUIAHUPOBA-
HUs pabOT XMMHYECKON Harpas-
JIEHHOCTHU
61adeem CHocoOaMu IMPUMEHE-
HUs 0a30BBIX 3aKOHOB (DM3HKH U
MaTEeMaTHKH, HCIOJIb3YEMbIX B
o0jacTd CTpOCHHsS  BEIECTBa,
HEOOXOIUMBIX JJisi TUIAHUPOBA-
HUS PabOT XMMHYECKOH HAIpaB-
JICHHOCTH
2 [UOIIK-4.2. 3Haem CTaHOApTHBIE METOAbI 00pa{  YCTHBIN 3a4er
OO6pabatbIBaeT NaHHbIE C | OOTKH JAHHBIX C MCIOJb30BaHHECM ompoc
HCIOJIb30BAaHUEM anmnpoKCUMaIuu YHCIICHHBIX
CTaHJIAPTHBIX CIIOCOOOB | XapaKTEPUCTHUK
anmpoKCUMaIuu yMeem WCIOIL30BaTh OCHOBHBIE
YHUCJIEHHBIX METObI 00paOOTKU JaHHBIX C HC-
XapaKTEPUCTUK I10JIb30BAHHUEM
aTnmpOKCUMAITUU YHCIICHHBIX
XapaKTePUCTHK
é1a0eem MeETOlaMH 0OpabOTKHU
JAHHBIX C WCIOJL30BAaHUEM CTa-
HIAPTHBIX TPUEMOB AaMMPOKCH-
Malliil YHCJICHHBIX XapaKTepu-
CTHK, HEOOXOJMMBIMH TIpU pe-
IICHUH 33124, BOSHUKAIONINX TPH
W3Y4YeHUHU CTPOEHUs Bellle-CTBa
3 |[MOIIK-4.3. 3Haem 0a30BbIe 3aKOHBI U TPEI- pedepar 3ayeT
HNHutepnperupyer CTaBJIeHUs (PU3UKH, HEOOXOIUMBIE
pe3yabTaThl XUMHUECKUX | BOOJIACTH CTPOCHHS BEIIECTBA
HaOI0IeHUH ¢ yMeem WHTEPIPETHPOBATH PeE3y-
HCIIOJIb30BaHUEM TBTaThl XUMHUYECKUX HaOIo/e-
(HU3MYECKHUX 3aKOHOB M | HUH C HCIOJIb30BaHHEM (HU3Hue-
MpEeICTaBICHUIN CKHMX 3aKOHOB M ITPEJCTABICHUI
enadeem METOJAMH HHTEPIpe-
TaIiU PE3YJIbTATOB XUMHYCCKHX
HaONIO/IeHNH,  TOJIY4YEHHBIX B
o0JacTh CTpOCHHS BEIIeCTBa, C
HCIOJIb30BaHUEM (buznuecKkux
3aKOHOB H MIPEICTABICHUIA
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TunoBbie KOHTPOJIbHBbIE 32/IaHUS HJIM UHbIe MAaTepHaJbl, He00X0AMMBbIE VISl OLlEeHKU 3HAHUIA,
YMeHHi, HABBIKOB U (WJIH) ONBITA 1eATEJILHOCTH, XapaKTePU3yIUX 3Tanbl GopMUpoBaHus
KOMIIeTeHIHii B Npolecce 0CBOEHNsI 00pPa30BaTe/IbHOI NMPOrpaMMbl

Bonpocut u 3a0anus 0nsa mexkyuiezo KOHmpos

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.

B uém 3axmouaercs pasHuia HoHATHI GyHKIus, yHkiuona, onepatop? (OITK-4)
Coopmynupyiite nonsiTue kommyratopa ornepatopon (OI1K-4).

Kakue oneparopsl HasbiBatroT IpmutoBbiMu? (OITK-4)

UYro Takoe oneparopubie ypaBHenus? (OI1K-4)

Kakue ¢pynkunu HaspiBaroT cooctBeHHbiMu? (OITK-4)

Onpenenure noustue «CobdcTBennbie 3HaueHus» (OI1K-4).

B uem cymHoCTh TepMuHA «Boipoxaenue pynkumiin? (OITK-4)

Kaxkue oneparops! kBaHTOBOI Mexanuku Bam nzBecthbi? (OI1K-4)

Oneparop "'amusnbrona (OI1K-4).

3anumurte BeipakeHue oneparopa Haoda (OI1K-4).

3anuinuTe BeIpakeHue npuHipna neonpeaeneHnoctu (OITK-4).

[epeuncante OCHOBHBIC OCTYJIAThI KBaHTOBOM Mexanuku (OI1K-4).

Banumure ypasuenue Llpenunrepa (OITK-4).

B uém mnpeumyiiecTBO HCMONB30BaHHUS CPEPUYECKUX KOOPAWHAT MPHU PEUICHUH
KBaHTOBOMexaHuueckux 3amau? (OI1K-4)

[Touemy mnsi aToMa BOJIOpPOJA M BOJOPOJOINONOOHOTO aroMa MOTYT OBITH IOJIyYEHBI
TOYHBIE BOJIHOBbIE (YHKIUU IyTeM MpsAMOro pemieHus ypaBHeHus lllpeagunrepa?
(OIIK-4)

O0BsicHuTE CYIIHOCTH MeTo1a XapTpu-Poka (OI1K-4).

AO Cnatepa-3ennepa (OITK-4).

Tepmbl MHOT03J1eKTPOHHBIX aToMOB (OITK-4).

Cucrema tepmos (OITK-4).

IMpaeuna [1dpénna s onpenenenus ocuoBuoro Tepma (OITK-4).

Db dext 3eemana (OI1K-4).

LS u JJ-cBa3s (OIIK-4).

[Mpuonmxenune bopua-Onnenreiimepa (OT1K-4).

Meron Maiitnepa-Jlonnona (OITK-4).

Meron MO JIKAO (OIIK-4).

VYpasuenue Pyraana (OIIK-4).

[MonysMnupuyueckrie MeTo bl B kKBaHTOBOU xuMuu (OITK-4).

Meron Xtokkens (OITK-4).

Meron ®pocra (OI1K-4).

ApomatudHoCTh U anTHapomaTuyHocTh (OITK-4).

KommyTrpyroT i oneparopsl A u B eciiu A= x; B= y? (OITK-4)

JIuneen mu onepatop A= x2? (OITK-4)

JlokaxxuTte uHeHOCTH onepatopa d/dx (OITK-4).

Joxkaxmwure, uto oneparop 1 d/dX muneen u spmuros (OITK-4).

VnosnerBopser mu gyrkmms exp(ax) ypasrenuto Lf=Lf, ecrm L = d*/dx?? (OITK-4)
Ouennrte kK0d(pPUIMEHT TPO3PAYHOCTH MOTCHIMAIBHOTO Oapbepa, ecnu: Do = 1, Uo-E
=101, p=10% kr, 1=10"° (OIIK-4).

B pamkax JJ-cBsi3u ycTaHOBHTE TEPMBI IS SJICKTPOHHOMN KoHpuryparmu Sp (OITK-4).
YcTraHOBHTE Bce BOZMOKHBIE TEPMBI JIJIsI CHCTEMBI U3 JIBYX P-3JICKTPOHOB, BRIOEPUTE HA
OCHOBAHMHU H3BECTHBIX Bam mpaBui OCHOBHOH TepM (Mcmoib3yiiTe cxemy Paccena-
Caynnepca) (OITK-4).

Onpenenure kKoHCTaHTY SKpanupoBanus S it AO 1s,2p,3p aroma xiopa (OITK-4).
Omnpenenure >3pPeKTUBHBIIN 3apsy sapa st 6s anekTpoHa atoma rajgonunaus (OI1K-4).
Ucnonwszys MOX, nocTtpoiite quarpammy sHepretudeckux ypoBHeil m-MO u cxeMbl X
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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.

3aMOJIHEHUS D3JIEKTPOHAMHU U1l IMKJIOMPOINEHMWIBHON CHCTEMBI (CIydau  KaTHOHA,
panukaia u anrona) (OITK-4).

Hcnonb3ys rpadpuueckuit merox Dpocra, OmpenenuTe 3SHEPreTHYecKHe YpPOBHHU
UKJIoONeHTaauenna u 6enzona (OIMK-4).

[TepeurcinTe OCHOBHBIE dJIEMEHTHI cUMMeTpuu MoJiekyi (OITK-4).

Maiite onpeneneHue moHsTHio «rpymmay (OI1K-4).

Yro takoe ToyeyHas rpymmna cummerpun? (OITK-4)

Omnpenenute Onepanuo YMHOKEHUS 11l TOYeYHOM rpymnbl cummerpun (OITK-4).
Kakum 00pa3oM MOKHO OTIHYHTE abeneBbl U HeabeseBbl rpynmbl? (OI1K-4)

Kakue rpymmnsl cumMeTpuu Harbosiee XxapakTepHbl it Mosekyn? (OITK-4)

K kaxoii rpynne cuMMETpUH MOXKHO OTHECTH TOMOSIIEPHBIE IBYXaTOMHBIE MOJIEKYJIbI?
(OIIK-4)

K kakoli rpymnme CHUMMETPUM MOXXHO OTHECTH T€TEpOsJIEpHbIE JIBYXaTOMHbIE
moekyibl? (OITK-4)

UYro Ha3biBaroT xapakrepom rpymmbi? (OI1K-4)

Maiite onpeneneHue repmuna «lIpeacrasnenue rpymmsy (OTTK-4).

Kaxkue npencrapienus: otHocsT K HenpuBoaumbiM? (OITK-4)

Kakue npencrasienus o6o3navarotes tg? (OI1K-4)

Kakue npezacrasienus o6o3nauatorcs b1? (OI1K-4)

Kakue npesacrasinenust o6o3nadarorcs ai? (OI1K-4)

Kakwue npencrasnenust obo3nauarorcs e? (OI1K-4)

Onpenenurte 1eMEHThl CHMMETPHH U TPYIIY CUMMETpUU MoJiekybl ammuaka (OIK-
4).

[TocTpoiiTe TabnUIly YMHOXKEHHS JUIS JIEMEHTOB CUMMETPHS MOJIEKYJIbl aMMHaKa
(OIIK-4).

[Moctpoiite kBaapar Kamu aiis rpymmst Coy (OITK-4).

OxapakTrepusyiite mpeoOpa3oBaHue P-OpOUTANICH TP ONEPAIUAX CUMMETPHUH TPYIIIHI
Cav(OIIK-4).

Oxapakrtepusyiite npeodpasobanue d-opOuTaneii mpu onepanrusax CAMMETPUU TPYIIIIbI
Cav (OIIK-4).

Omnpenenure xapakTepbl HEPUBOAMMBIX NpesacTaBieHui rpymnmsl Coy B 0asuce p-
opouranen(OIIK-4).

Onpenenure XapakTepbl HETPUBOAMMBIX MpecTaBieHui rpymmsl Coy B 6asuce d-
opouranei(OI1K-4).

YeMypaBHO YHCIIO0 HEMPUBOAUMBIX Hpenctaienuii rpymmsr? (OITK-4)

[puBenuTe mpUMepsl MOJIEKYJ ¢ Tpymmoi cummerpun Dap (OT1K-4).

[puBenuTe mpUMepsl MOJIEKYJ ¢ Tpymmoi cummerpun Dsp (OTTK-4).

[puBenute mpumepbl amopdubix Bemiects (OITK-4).

Kakwe cBoiicTBa SIBISIOTCS HEOOXOUMBIM ITpu3HakoM kpuctamuia? (OITK-4)

Kakwue teopru ctpoenusi xxuakoctu Bam nzsectasi? (OITK-4)

Haiite onpenenenue tepMmuny «ModmsipHas pedpaxius» (OIIK-4) ITpu kakux
o0cTosTeNnbCTBAX OBLIM OTKPBITH Me30MOpdHbIe cBoiicTBa BemecTB? (OITK-4)

Kakyro ¢opmy Monekyn wuMenn KUAKOKPUCTANIMYECKUE BEIIECTBA, OTKPBHIThIE
PeitauTtiiepom? (OI1K-4)

B uyeM pasHuna Mexay JUOTPONHBIMU U TEPMOTPOINHBIMU >KUIKOKPUCTAIUIMYECKUMU
BertectBamu? (OITK-4)

B nureparype pacrpocTpaHeH TEPMHH «THCKOTHKH», uTO OH 0003Ha4aet? (OI1K-4)

B kakux 1ensx ucrosb3yercs sipieHue sk3anbranun peppakuun? (OITK-4)

YTO MOHUMAFOT O] TEPMHHOM (CKUIKOKPUCTALTHYECKOE TepMOTIOKpbIBaiio»? (OI1K-4)
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3aganusa

Ipu 293K nnotHocTs a%-ro pacTBopa BemecTBa A B Boje paBHa d r/cm®, mokasarenb
npeiomiieHuss N. Beramcnute MOSpHYIO pedpaklMio BEIecTBa a, €CIU IS BOJBI IJIOTHOCTh
cocrasnser 1,000r/cm®, a mokasatens npexomiaenus — 1,333 (OIIK-4).

Ne a% Bemectso A d n
78. 31,000 HCI 1,157 1,407
79. 30,000 H2SO4 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 C12H2:011 1,191 1,406
87. 44,023 CO(NH2)2 1,121 1,400

88. JlunonbHbiit MoMeHT. [lonsipHbie u HenosipHbie BemectBa (OITK-4).
89. BekTOpHO-aAIUTHBHAS CXeMa pacyera AUMOabHbIX MoMeHTOB (OITK-4).
90. MarHuTHBI MOMEHT U MAarHUTHAsI BOCIIPUUMYUBOCTD BetecTB (OI1K-4).
91. Meroast DI1P u AMP (OITK-4).
92. DrekTpoHHbIE, KoJicOaTenbHbIe U BpamareibHbie ypoBHu sHeprun (OI1K-4).
93. MounexkyssipHbie criektpsbl. [IpaBuia otbopa (OITK-4).
94. DuepreTHyeckue KpuTepuu cyiiectBoBanus Mosiekys1 (OITK-4).
95. JlucrmepcuoHHOE, OPUEHTAMOHHOE ¥ MHAYKIIMOHHOE B3aumoeiicteue (OITK-4).
96. DHeprus XUMHUYECKUX CBsi3e u MeTobl e€ onpeaenenust (OITK-4).
97. DOkcumepsl u skcuriekcsl (OITK-4).
98. Teopwus kpucramumueckoro mnoss (OITK-4).
99. Cnekrpoxumuueckuit psn (OI1K-4).
100. Teopema Sna-Temnepa (OITK-4).
Ilpumepnvie memul pechepamos

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

2.  Paman-crekTpockonus U €€ MpUMEHEHHE B MCCIEeIOBAaHUUM XMMHMYECKHX BEIIECTB
(OIIK-4).

3 Crextpsl momunecteHmu (OT1K-4).

4.  MarauTHas BOCIIpUUMYMBOCTG BellecTB. deppomarHeTusM. AHTH(QEpPOMarHeTus3M.
®eppumarneruku (OI1K-4).

5. MorsekyasipHble MAarHUTBI U IEPCIICKTUBBI X Hcmob30Banus (OITK-4).

6.  OpueHTAIMOHHOE U TUCIIEPCHOHHOE B3aMMOJCHCTBUS U UX BIIHMSHHE HA CBOHCTBA
BemectB(OITK-4).

7. Mero/pl OnpeieieH s TUMOILHBIX MOMEHTOB XUMHUYeckux coennnennii (OITK-4).

8.  DIIP-cnexTpockomnus 1 €€ MPUMEHEHNE K PEIICHUI0 CTPYKTYPHO-XUMHYECKHX 33124
(OIIK-4).

9.  DHeprus XuMHYECKUX CBsi3ell 1 MeToibl €€ onpeaesenus (OI1K-4).

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

11. Cnekrpockonust IMP-BbICOKOro pa3pelieHus B UCCIET0BaHUU CTPYKTYPBI
opranuueckux Bemiects (OITK-4).

12.  UK-cnextpockonus. [Ipumenenne MK-cnekTpoB B KaueCTBEHHOM U
konnyecTBeHHOM aHanmu3e (OITK-4).

13. Cnektpockomnus saepHOro MarHutHoro pe3onanca (OITK-4).
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3a4eTHO-3K3aMeHAIMOHHBIE MATEePHAJIbI VI IPOMEKYTOYHOH aTTecTanuu (3a4eT)
Bonpocwt 01a noocomosku K 3auemy

B uém 3akimouaercs pasHuia NOHATHNA QyHKIUSA, QYHKIIMOHA, oriepaTop?

CdopmynupyiiTe NOHATHE KOMMYTATOPa ONEPATOPOB.

Kakue onepatopsl Ha3bIBalOT DPMUTOBBIMU?

Urto Takoe onepaTopHbie ypaBHEHUs?

Kakwue pyHKIMM Ha3bIBatOT COOCTBEHHBIMU ?

Omnpenenure nousitue «CoOCTBEHHBIC 3HAUCHUS».

B geMm cymHoCcTh TepMuHa «BbIposkneHne GyHKITAN»?

Kakue oneparopsl KBAHTOBOM MEXaHUKU BaM n3BecTHBI?

Omneparop ['amunbToHA.

0. 3amumwure BeIpakeHUE OniepaTopa HadIa.

11. 3anummre BbIpaKE€HHE MPUHLIUIIA HEOTIPEAECTICHHOCTH.

12. TlepeuncnuTe OCHOBHBIE TOCTYIATHl KBAHTOBOW MEXAHUKH.

13. 3amummre ypaBaenue [llpenunrepa.

14. B 4ém nmpeuMymecTBO HCIOIBb30BaHMs C(HEePUUECKIX KOOPIUHAT IPU PEIICHUN
KBAaHTOBOMEXAHUYECKUX 3a/1a4?

15. Tlouemy jig aTomMa BOJOPO/Ia U BOJIOPOAOIOT00HOTO aTOMa MOTYT OBITh TTOJTYUEHBI
TOYHBIC BOJTHOBBIE (DYHKIIMH ITyTEM MPSIMOTO pemieHus ypasuenus [Ipenunrepa?

16. OO®BscHUTE CymHOCTh MeTo1a XapTpu-Doka.

17. AO Cmarepa-3ennepa.

18. TepMbl MHOTO3JIEKTPOHHBIX aTOMOB.

19. Cucrema TepMOB.

20. TlpaBuna I[IpEnaa mis onpeneaeHus OCHOBHOTO TEpMA.

21. Dddext 3eemana.

22. LS wulJ-cBsi3b.

23. IIpubmmxenue bopua-Onmenreiimepa.

24. Metop laiitnepa-JIonaoHa.

25. Metoq MO JIKAO.

26. YpasHenue Pyraana.

27. Tlomy>MmupHuecKrue METOIbI B KBAHTOBOM XUMUHU.

28. Merona X1oKkkes.

29. Meton ®@pocra.

30. ApOMaTHYHOCTH U AHTUAPOMATUYHOCTD.

31. Kommytupytot 1u oneparopsl A u B ecnmu A=x; B=y?

32. Jluneen mu omeparop A= x2?

33.  JloxaxuTe JMHEHHOCTH onepaTopa d/dx.

34. Joxaxwure, uto oneparop 1 d/dX TMHEEH U )PMHUTOB.

35.  VmonerBopser iu ¢pynkuus exp(ax) ypasuenuto Lf =Lf, ecnu L = d?/dx??

36. Ouenute K03(pPUIMEHT TPO3PAYHOCTH MOTEHIMAIBLHOTO Oapbepa, ecnu: Do =~ 1, Uo-E
=10 Jix, p=10"% kr, 1=10"0m.

37. B pamkax JJ-CBSI3u YCTaHOBHTE TEPMBI JJIS SJIEKTPOHHON KOH(UTYpaIiu SP.

BoOoooo~No RN E

38. VYcraHOoBHTE BCE BO3MOXKHBIE TEPMBI Il CUCTEMBI U3 JABYX P-3JIEKTPOHOB, BEIOEPHUTE HA
OCHOBAHMHU M3BECTHBIX Bam mpaBui oCHOBHOW TepM (ucmoib3yiiTe cxemy Paccena-
Caynpnepca).

39. Omnpenenure KoHCTaHTY dKparupoBanus S mst AO 1s,2p,3p aroma xiopa.

40. Omnpenenure d3PPEKTUBHBINA 3apsiT AApa I 6S AIEKTPOHA aTOMa T 0TUHUS.

41. MUcnonb3ys MOX, nocTpoiiTe quarpaMmy 3HepreTuyeckux ypoBHe m-MO u cxembl ux
3aMlOJIHEHUS DJIEKTPOHAMHU ISl LUKJIONPONEHWIBHOM CHUCTeMBl (ciay4yau KaTHOHa,
paJuKagan aHMOHA).

42. Ucnonb3ys rpaduueckuii meron Ppocra omnpeneanTe SHEPreTHUECKHE YPOBHHU
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LIUKJIOIIEHTaAUEHIIIa 1 O€H30I1a.

43. Ilepeuucnure OCHOBHBIE 3JIEMEHTHI CHMMETPHH MOJIEKYIL.

44. JlaiiTe ompenesaecHUE MOHATHIO «TPYIIIay.

45. Yro Takoe TOYEeUHas rpynna CuMMeTpun?

46. Ompenenute ONEPALUI0 YMHOKEHUS I TOUYCUHOU IPYIIIBI CHMMETPHH.

47. Kakum 06pazomM MOKHO OTIIMYUTH a0ETIeBbI M HeaOeIeBbI TPYIIITHI?

48. Kaxkwue rpymnmnsl CHMMETPUN HauboJee XapakTepHbI ISt MOJIEKY?

49. K xkakoil rpyrie CMMMETPHUH MOKHO OTHECTH TOMOSIJIEPHbBIE IBYXaTOMHBIEC MOJIECKYJIIbI?

50. K xkakoii rpymmne CHMMETPUH MOKHO OTHECTH T'€TepOsAEPHBIE ABYXaTOMHBIE MOJIECKYIIbI?

51. Yro Ha3BIBAIOT XapaKTEPOM IPyIIIbI?

52. Jlaiite onpeneneHue TepmuHa «lIpeacraBienue rpymmb».

53. Kakue npeacraBieHust OTHOCAT K HEIPUBOIUMBIM?

54. Kakwue npeacraBieHus 0003Ha4ar0TCs ty?

55. Kakue npencrasienus o6o3Havarorcs b1?

56. Kakwue npencraBnenus o003Haya0TCA a1?

57. Kakwue npejacraBieHus 0003Ha4arOTCs €7

58. Ompenenute 31€MEHTHl CHMMETPUU U TPYIIITY CHMMETPHH MOJIEKYJIbI aMMHUAKa.

59. TlocrpoiiTe TabaMIy yMHOKEHHUS AJISl DIEMEHTOB CUMMETPHS MOJIEKYJIbl aMMHAaKa.

60. Ilocrpoiite kBaapat Kanu aiist rpymnmst Coy

61. Oxapakrepu3yiite mpeodpa3oBaHue p-opOUTAICH MPHU ONEPALUIX CHMMETPHH TPYIIIIBI

2v
62. Oxapakrtepu3yiite nmpeodpazoBanue d-opOuTanel mpu oNepalusx CHMMETPUH TPYIIIBI
2v

63. Omnpenenure xapakTepbl HEIPUBOAUMBIX MpezacTaBneHuit rpynmnsl Coy B 0asuce p-
opoOuTanen.

64. OmpenenuTe XapakTepbl HENPUBOIUMBIX TpeacTaBicHuil rpymmbl Coy B 6asuce d-
opoOuTanei.

65. UYemypaBHO YHMCIIO HEIPUBOIUMBIX PEICTABICHUI TPYTIIIHI?

66. IIpuBenute mprMepsl MOJIEKYI C Fpynnoni cummeTpuu Dan

67. IlpuBenute mpuMepsl MOJIEKYI C Fpynnoi cummeTpun Dsh

68. IlpuBenute mpumepsl aMOp(HBIX BEIECTB.

69. Kakwue cBolicTBa SIBIISTIOTCS HEOOXOIUMBIM MTPU3HAKOM KpHCTaia?

70. Kaxue Teopuu cTpoeHHUs )KUIKOCTH Bam n3BecTHbI?

71. aiite onpenenenue TepMuny «MossipHas pedpakuus»

72. Tlpum kakux 0OCTOATENBCTBAX OBLUTH OTKPHITHI ME30MOP(HBIE CBOICTBA BEIIECTB?

73. Kakywo ¢opmy MoONEKyl HMETH J>KUAKOKPUCTAUIMYECKHE BEIIECTBA, OTKPBITHIC
PeitauTnepom?

74. B ueM pazHHIIA MEXAY JUOTPOMHBIMU M TEPMOTPOMHBIMU KUAKOKPUCTATITUIECKUMHU
BELIECTBAMU?

75. B nuteparype pacnpocTpaHeH TEPMHUH «IUCKOTHKW», YTO OH 0003Ha4yaeT?

76. B Kakux IeNIIX UCIONB3YeTCs SBIICHHUE YK3AbTalMK pedpaKkium?

77. UTO MOHUMAIOT NIOJ] TEPMHHOM <OKUJIKOKPHCTALTHYECKOE TEPMOTIOKPHIBAION?

3aganusn

Ipu 293K mnotHOCTs a%-TO pacTBOopa BemecTBa A B Boae paBHa d r/cm®, mokasarenb
npenomiieHuss N. Bepuucnure MONSIpHYIO pedpakiuio BemlecTBa a, €Clu Ui BOJBI IUIOTHOCTh
coctasmsier 1,000r/cm®, a mokasatelnb npenomieHus — 1,333.

Ne a% BemectBo 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
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83. 24,501 NaCl 1,187

1,377

84. 12,505 NaS04 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. JlumonbHbI MOMEHT. [TomsipHBIC M HEMOJIIPHBIC BEIIECTBA.

89. BGKTOpHO-a[[[[I/ITI/IBHaSI CXEMa pacyeTa AUIOJIbHBIX MOMCHTOB.

90. MaruuTHbI MOMEHT X MAaTHUTHAS BOCITPUHUMYUBOCTH BCIICCTB.

91. Meronas! DI1P u SIMP.

92. DnexTpoHHBIE, KoJeOaTeNbHbIE U BpalllaTeIbHbIE YPOBHU SHEPTUU.

93. MomnekynsipHasie criekTpsl. [IpaBuia otr6opa.
94. DuepreTHueCcKHe KPUTEPUU CYLIECTBOBAHHS MOJICKYIL.

95. JlucriepcMOHHOE, OPUEHTAITMOHHOE M MHAYKIIMOHHOE B3aUMO/ICHCTBHE.

96. DHeprusi XAMHYECKHUX CBS3eH U METOIbI €€ OIpEICIICHUSI.
97. DKcuMephl ¥ IKCUTIIICKCHI.

98. Teopus KPUCTALTUYECKOTO TOJIA.

99. CHexTpOXUMHUYECKHUH PSII.

100. Teopema Sna-Temnepa.

Kpurtepun oneHnBaHus pe3yJibTaTOB 00y4eHUSs

Kpurepuii

Onenka

YpoBeHb

CryneHT He uMeeT OOJBIIOr0 KOJIMUECTBA MPOMYIEHHBIX 3aHATUI
(6onee 20%), a npu BBIMOJIHEHUH 33JJaHHI B 00JIACTH TCOPUH
CTPOCHHUS BEIIECTBAa, HAIPABJICHHBIX Ha KOHTPOJIb OCBOCHHUS
KOMIETEHIMM, Yyka3anHbix B PIIJI, oH mokazas  3HaHuA,
HEOOXOMMBIC JJISI PEIICHHS MOCTABICHHON 3a1a4yu. BhIMOTHEHHBIC
KBAaHTOBOMEXAHHYECKUE PAacUeThl 0A3UPYIOTCS HA TIIyOOKOM 3HAHHUH
COOTBETCTBYIOIIMX Pa3/esiOB MATEMATHKHU, UX PE3YJIbTaThl HE UMEIOT
3HAQUUTENIbHBIX  TOTPEIIHOCTEH, a  BBIBOABI  COOTBETCTBYIOT
MOJIy4YeHHBIM pe3yibTaTaM. [Ipu oTBeTax Ha AOMOTHUTENbHbBIE
BONPOCHl CTYJIEHT HE WCIBITHIBAET 3aTPYAHEHUU U crmocoOeH
chopMyIUpOBaTh YETKHUE OJTHO3HAYHBIE OTBETHI.

3a4TCHO

MTOPOTOBBIN

CTyaeHT uMeeT 3HAaUUTENIbHOE KOJIMYECTBO MPOIYIIEHHBIX 3aHATUH,
a MpH BBIMOJHEHUH 3aJaHUI B 00JIACTH TEOPUH CTPOCHHS BEIIECTBA,
HaIIPABJICHHBIX Ha KOHTPOJIb OCBOCHUS KOMIIETEHIIMM, YKa3aHHbBIX B
PIIJI, on He mnoka3zanm 3HAaHUN, HEOOXOAUMBIX [JIsi PEIICHUS
MOCTaBJICHHOM 3a7aun. PacdyeThl BRITIOIHEHBI CO 3HAUUTEIILHBIMHU
MOTPEIIHOCTSIMHA, @ BBIBOJABI HE COOTBETCTBYIOT IMOJIYyYEHHBIM
pesynbraram. [Ipu oTBeTax Ha NOMOJHUTENIBHBIE BOIPOCH! CTYAEHT
WCIIBITHIBACT 3HAUYUTEILHBIE 3aTPYAHEHUSI U HECTIOCOOEH
c(hOpMyIHUPOBATh YETKUX OJHO3HAUHBIX OTBETOB.

HE
3a4TCHO

HE
chopMHUpOBaH

OneHouHble CpeAcTBa AJI MHBAJINJOB U JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0OPOBBS
BBIOMPAIOTCS C YYETOM MX MHAWBHUIYAJbHBIX ICUXO(PU3NYECKUX OCOOCHHOCTEH.
— IpU HEOOXOAMMOCTH MHBAJIUIAM U JIMLAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbS
MIPEIOCTABIISAETCS OMOJHUTEIbHOE BpeMs /1JIsl IOJITOTOBKU OTBETA HA HK3aMEHE;
— TpU TPOBEACHUM MPOLEAYPbl OLIEHWBAHUS PE3YJIbTATOB OOYYEHMs] WHBAJIUAOB U JIUI[ C

OIrpaHUYC€HHBIMHU BO3MOXHOCTAMU 3A0POBbS MNPEAYCMATPHUBACTCA HCIIOJB30BAHUEC TEXHHYCCKUX

CpCacCTB, HCO6XOI(I/IMBIX HM B CBA3U C UX UHAWBUAYAJIbHBIMU OCO6CHHOCT}IMI/I;
— IIpu HCO6XO,[[I/IMOCTI/I JJIA O6y‘IaIOH_[I/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMH 300POBbBI U
HWHBAJIMAOB IIpoHeaypa OUCHUBaHUA PE3YJIbLTATOB o6yqu1/1$[ MO0 AUCHMUIIIIMHE MOXKET NPOBOJAUTHECA B

HECKOJIBKO JTaIlOB.
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[Mporienypa oOlEHWBAHUS pPE3yIbTaTOB OOYYCHHS WHBAIUAOB M JIMI[ C OTPAaHHMYCHHBIMH
BO3MOXXHOCTSIMU  3JIOPOBbSl TI0 JUCHUIUIMHE (MOAYJIO) TMpeaycMaTpuBaeT MPEAOCTaBICHHE
uHpopManuu B (Qopmax, aZaNTUPOBAHHBIX K OTPAaHUYCHUSM WX 3JI0POBbS M BOCIPHSITHS
uHpOpMaLUK:

J1Jis TIT C HAPYIICHUSIMU 3PEHUS:

— BTIEYaTHOU (hopMe YBEITHUCHHBIM MIPUDTOM,

— B (hopMe IEKTPOHHOTO IOKYMEHTA.

JUJ1s1t TUIT ¢ HApYIICHUSIMH CITyXa:

— B IeyaTHou opwme,

— B )OpMeE AIIEKTPOHHOTO JOKYMEHTA.

J1J1s U1 ¢ HApYIICHUSIME OTIOPHO-JBUTATEIBHOTO arapara:

— B ieyaTHou opwme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

JlaHHBIIA TTEPEYCHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA

o0yJaronmxcs.

5. IlepedeHb yueOHOIi INTEPATYPhl, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOT Uil
5.1 VYueOHas auTeparypa

1. Twupenbcon, B.I'. KBanTtoBas xumus. MoieKynbl, MOJEKYJIIPHbIE CUCTEMBbl U TBEp/bIE
Tena [DNeKTPOHHBIN pecypc] : ydeOHoe mocooue st By3oB / B.I'. Ilupenbcon. — 4-e uzn. (o) -
M.: JIaboparopus 3nanuid, 2017. - 522 ¢. - (YueOnuk s Boiciiei mkoisr). - ISBN 978-5- 00101-
502-4. — Pexxum nocryma: https://e.lanbook.com/book/94104#book_name

2. Kawmpimos, B.M. Ctpoenue BemecTBa [DneKTpoHHBIN pecypce] : yuebHoe nocodue / B. M.
Kawmpimos, E. I'. Mupomnukosa, B. I1. Tataypos. - 2-e u3n., ucnp. u gon. - Cankt- [lerepOypr :
Jlans, 2022. - 236 c. - https://e.lanbook.com/book/90007#authors.

3. CwusoBa, O.B. MomnekynspHas CHUMMETpHs B HEOPraHMYECKOW W KOOPIUHALMOHHOM
XUMHUH [DneKTpoHHbIN pecypce] : yuebHoe mocobue / O.B. Cuzosa, H.B. BanoBa, A.A. BauuH. -
W3n. 2-e, nepepab. u non. — CII6.: U3natensctBo «Jlanb», 2021. - 276 c. - (YueOHUKHU A7 BY30B.
CrnenmaneHast ~ jwureparypa). -  ISBN  978-5-8114-2173-2. -  Pexum  jocryna:
https://e.lanbook.com/book/76285#book_name

4. MunkuH, B.1. Teopus ctpoenuss monekyn [Tekct] : yuyeOHOe mocobue Juisi CTyJE€HTOB
By30B / B. . Munkun, b. SI. Cumkun, P. M. Munses. - 2-e u3n., nepepad. u gon. - Pocro w//l :
Oennke, 1997. - 558 c. - (Yuebuuku u ydeOHbIe mocoOust). - bubmuorp. B xonme ria. - ISBN
5222001067

5.2 Tlepuoauyeckue U3IaHus:

1. Kypnan obuieit xumun
2. KypHas HeOpraHNUYECKOH XUMHU
3. Kypnan Gpusnueckoit XuMuu

5.3. UnTepHeT-pecypchl, B TOM YHCJIe COBPeMEeHHbIe MPo(ecCHOHATbHBIE 0a3bl JTaHHBIX
U MH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

DJ1IeKTPOHHO-0ubnoTeuHble cucTembl (ABC):

1. DBC «OPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com
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IIpodeccnonanbHbie 0a3bI JAHHBIX:
1. HanmonanpHast dJIeKTpoHHass OuOnuoreka (mocTym K DJIEKTPOHHOM OWOIHOTEKe
nauccepraiuii Poccuiickoit rocynapcrBennoi oubnuoreku (PI'B) https://rusneb.ru/
2 .HayuHas snekrponHas oudnmoreka (HOB) http://www.elibrary.ru/

Pecypchl cBOGOIHOTO A0CTYHIA:
1. KubepJlenunka (http://cyberleninka.ru/);
2. Nudopmanmonnas cucrema "EnuHoe OKHO AOCTyIa K 00pa3oBareIbHbIM pecypcam”
http://window.edu.ru/;
3. Emunast  kosutekiusi  mudpoBhiXx  o0pasoBaTenbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

CoOcTBeHHbIE YJIeKTPOHHbIE 00pa3oBaTe/ibHbIe U HH(popMalnuoHHbIe pecypcbl Kyol'y:
1. Cpena moaynsHOro AuHaMHUecKoro o0ydenus http://moodle.kubsu.ru
2. baza y4eOHBIX TIUIAHOB, Y4E€OHO-METOJUYECKUX KOMIUICKCOB, NYOJIUKAMK W
koHbepenrmii http://mschool.kubsu.ru/
3. bubnmoreka HH(pOPMaITMOHHBIX pecypcoB Kadeapbl MH(pOPMaITMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;
4. DnextpoHHbIi apxuB gokymentoB Kyol'V http://docspace.kubsu.ru/

6. MeTtoauyeckue yKa3aHusl 1J1s1 00y4AOMIMXCS 110 OCBOSHUIO IV CHUIIJIMHBI (MOTYJIfA)

ITo xypcy «CtpoeHue BewIeCTBa» MNPEAYCMOTPEHO IPOBEACHUE ayJUTOPHBIX 3aHATUH B
dbopMe JeKIMii U MpaKTHUECKUX 3aHATUH. Jlekuus mpenmnonaraer nepenady B CTPYKTYpUPOBAHHOM
dbopMe crcTeMaTU3UPOBaHHOW MHPOpMAIK 0oJbIioro oobséma. [locemenne u KOHCIICKTUPOBAaHUE
JEKIUU CTYIEHTaMHU CIOCOOCTBYET (HOPMHUPOBAHHUIO OOLIMX MOAXOIOB M MPUHIUIIOB YCBOCHHS
COJIep)KaHUsl JaHHOW JUCLUMIUIMHBI, COJEHCTBYET aKTUBHM3AlMM MbIIUICHUS, HalleJMBaeT Ha
JAIbHEUIITYIO CaMOCTOSITENIbHYIO MI03HABATENIbHYIO JESITEIIbHOCTD. Pexomennyercs
KOHCIIEKTUPOBAThH JICKIIMU IO MPUHIUITY BBIJCICHUS OTIOPHBIX MYHKTOB TOW WJIM MHOM TEMBI, YTO
MO3BOJIUT B JANbHEWIIEM yrIyONlATh TMOJYYEHHbIE Ha JIEKIMSIX 3HAHUS TPU MOMOIIH
JOTIONIHUTEIbHBIX ~ MCTOYHMKOB HMH@OpManuu. Pasznmensl  JleKuMid, KOTOpbIE  BBI3BIBAIOT
3aTpyaHEHUS, MOTYT OBITh O0OCYXJEHbI B (hOpMe BOMPOCOB, 33JaHHBIX MOCIE JEKIUH, WIH B XOJe
KOHCYJIBTALM.

IIpakTdeckue 3aHATHSA, B XOHE KOTOPBIX IMPOBOAUTCS KPATKUH ONpOC CTYACHTOB U
00CyX/IeHHE BONPOCOB HM3y4aeMOH TEMbl, CIIOCOOCTBYIOT JYYIIEMY YCBOCHHIO TEOPETUYECKOIO
Marepuana. I[Ipm NOArOTOBKE K NPAKTUYECKUM 3aHATUSAM PEKOMEHIYETCs Ha IEpPBOM JTale
THIATEIPHO NpOopadoTaTh KOHCHEKThl JIeKIMH. B  ciayyae BO3HMKHOBEHMSI BOIPOCOB IO
TEOPETUYECKUM IpobJieMaM MaTeMaTHMYeCKMX OCHOB KBAHTOBOMEXAaHHYECKOTO OMMCAHUS TEOpHUU
CTPOEHHs BEIIECTBA PEKOMEHAYETCA IOBTOPUTH COOTBETCTBYIOIIME PpA3eibl Kypca BbICIIEH
MaTeMaTUKU U PU3UKH.

BaxHelmuM 53TanoM OCBOGHMS JAMUCLUIUIMHBI SIBJISETCS caMOCTOsATeNbHas pabora. B
Ipolecce MOJATOTOBKU pedepaToB CTYAEHTHI COYETAIOT CAMOCTOSATEIbHYIO WHAMBUAYAJIBHYIO U
IpYNIIOBYIO padoTy, UTO SBISETCS BaXKHEMIIMM 3TAallOM OCBOEHMs JUCHUILIMHBL. [Ipu moaroroBke
pedepaToB peKOMEHIyeTCsl COCTaBUTh MOJPOOHBIN IUIaH, KOTOPBIA MpelycMaTpuBaeT H3y4yeHUe
KaKk OCHOBHOHM y4eOHOW, TaKk W JOMOJIHUTEIbHON Hay4dHOH auTeparypbl. B Xoxe mOAroTOBKU
ClIelyeT HCHOJb30BaTh KaK TpaJWLMOHHBIE HCTOYHUKM HHPOpPMAIMHM, TaK U DJIEKTPOHHBIE
O6ubnuoreyHsle cucTeMbl. VIITIOCTpaTUBHBIA MaTepuan TOTOBUTCS B BHUJE IMPE3CHTALMH, KOTOpas
JIOJDKHA OTpaXkaTh OCHOBHOE COJZIEp’KaHHMe KakJIoro pasnena pedepara. CIMCOK HCIOIb30BaHHBIX
JUTEPATYPHBIX MCTOYHUKOB COCTaBIIAETCS B COOTBETCTBMM C CYLIECTBYIOLIMMU HOpPMaMu
Ooubmmorpaduueckoro OnucaHus.
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http://www.elibrary.ru/
http://cyberleninka.ru/)%3B
http://cyberleninka.ru/)%3B
http://window.edu.ru/%3B
http://school-/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

Ne HaunmeHoBanme DopMBbI CAMOCTOATEIbHON PadOTHI DopMbl
pasaeJia OTYETHOCTH
1 [KBanToBomexannueckas| CaMOCTOsTENIbHOE U3yUeHHE pasnenoB. [loaroroBka k Yy
TEOpHUs CTPOCHUS NpakTUYecKUM  3aHsATusM. Pabora ¢  ydyeOHOU
BEIIECTBA auTeparypoii, 6azaMu 1aHHBIX B cetu Internet.
2 |CuMMeTpHs MOJIEKYIT CamocrosiTenbHOe u3yueHue pasaenon. [loaroroska k v
NpaKTUYeCKHUM  3aHATUsAM. PabGora ¢  y4yeOHoi
TuTepaTypoil, 6azaMu JaHHBIX B ceTH Internet.
3 |DHepreTuyeckue CamocTosTenbHOE HU3Yy4YeHHE pa3fienioB. Pabora c P
aCIEKThl CTPOCHUS yuyeOHOW IUTeparypoil, Oa3amMu JaHHBIX B CETH
MOJIEKYIL. Internet. TlogrotoBka pedepara ¢ HCMIOIB30BAHHEM
DNEeKTpUYECKHE U y4eOHOW U COBPEMEHHON HAYYHOU JIUTEPATYPHI.
MAarHUTHBIE CBOMCTBA
BELIECTB
4 |Ctpoenue BemectBaB | CaMmocTosiTenbHOE M3ydeHHe pasnenoB. [loaroroBka k y
KOHJIEHCUPOBAaHHOM MpaKTUYECKUM  3aHATUsAM. PabGora ¢  yueOHOH
COCTOSIHUH TUTepaTypoil, 6azaMu JaHHBIX B ceTH Internet.

B ocBoeHMM AMCUMIUIMHBI WMHBAIWIAAMU W JIMLIAMU C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU
310pOBbs  0OJIBIIOE 3HAYEHHWE HUMEET WHIAUBUAYyaldbHas YydeOHas palOoTa (KOHCYJIbTALlMM) —
JIONIOJIHUTEIBHOE Pa3bsCHEHUE Y4eOHOro MaTepuaila.

WupuBuayanbHble  KOHCYJABTAlMM 1O  TPEAMETY  SIBIAIOTCA  BAXHBIM  (hakTopom,
CHOCOOCTBYIOUIMM HHIMBHyaIU3allMd OOYyYeHHs M YCTAHOBJIGHUIO BOCIIUTATEIBHOIO KOHTAKTa
MEXJy IpernojaBareeM W OOydaloIMMCS MHBAJIUIOM WM JIMLIOM C OTrpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSL.

7. MaTepuaJibHO-TeXHHYECKOe ofecreyeHue Mo JUCHUILINHE (MOIYJII0)

HanMmenoBanue CIICIMAJIBHBIX OCHaHIeHHOCTI) HepequL JIMIICH3UOHHOI'O

HOMEIIEHUI

CII€MaJIbHBIX HOMCHIGHI/Iﬁ

MIPOrPaMMHOT0 OOECTICUCHUS

VY4ebHble ayIUTOPUH IS
MIPOBEJICHUSI 3aHATUH JIEKIIMOHHOTO
TUIA

Meb6ens: yuebHas mebenb
Texnuueckue cpencTaa o0y-
YEeHHUsI: DKpaH, MPOEKTOp,
KOMITBIOTEP

Microsoft Windows;
Microsoft Office

VY4eOHble ayAUTOpUU IS
IIPOBEECHUS 3aHATUI
CEMHHApPCKOI0 TUIA, TPYIIIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJIbTALUMN,
TEKYIIEro KOHTPOJISA U
MMPOMEXKYTOYHOW aTTECTAllMU

Meb6enb: yueOHas mebenb
Texunuueckue cpeacTa 00y-
YEeHHUs: IKPaH, MPOEKTOP,
KOMITBIOTEP

Microsoft Windows;
Microsoft Office

VY4ebHble ayIUTOPUH IS
KypCOBOTO TIPOCKTHPOBAHUS
(BBIMOJIHEHUS KYPCOBBIX padboT)

KypcoBast paboTa He IpeaycMOTpeHa y4eOHbBIM IIAHOM.

Jns  camocrosTenbHOM  paboThl  OOydaromuXxcst  MPEeAyCMOTPEHBl  TOMEIICHHUS,
YKOMIIJICKTOBAHHBIC CHCHHaﬂHSHpOBaHHOﬁ Me6e.]'H)IO, OCHAIIICHHBIC KOMHBIOTepHOfI TEXHUKOU C
BO3MOXKHOCTBIO TOAKIIOUEHUs Kk cetu «HTepHeT» W o0ecreueHrueM JOCTyma B DIIEKTPOHHYIO
nH(pOpPMaAITMOHHO-00Pa30BATENHHYIO CPEYy YHHBEPCUTETA.
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HaumenoBanue
IIOMENIECHUN UIA
CaMOCTOSTCIbHOM
paboThI 00 yUAOIIINXCST

OcCHAIIEHHOCTE ITIOMENICHUN IS
CaMOCTOSATEILHON PaOO0THI 00YJAIOIINXCS

Ilepeuenn
JINLICH3UOHHOI0
HpOrpaMMHOI0O
obecrieueHus

TTomemenue mis
CaMOCTOATEIIbHOMN
paboThI 0OyJAOIIUXCS
(uuTanbHbBIN 325
Hayunoii 6u01roTeKn)

Mebenn: yuebnas mebennb

Kommiekt CHeHI/IaJII/ISPIpOBaHHOﬁ MeOeIr: KOMIIb-
FOTCPHBIC CTOJIBL

O0opynoBaHue: KOMITBIOTEPHASI TEXHUKA C MOJI-
KITIOYEHUEM K HH()OPMAIIMOHHO-KOMMYHHKAIIMOH-
HOH ceTH «VHTepHEeT» U TOCTYIIOM B 3JIEKTPOHHYIO
nH(pOpMaIMOHHO-00Pa30BaTENBHYIO Cpely 00pa3o-
BaTeIbHON OpraHMU3aIlNK, BeO-KaMepbl, KOMMYHU-
KallMOHHOE 000pyI0BaHue, 0OeceunBaroIee J10-
CTYII K CETH UHTEPHET (IIPOBOAHOE COSTUHECHHE U
OectipoBogHOE coequHeHue 1Mo Texuomoruu Wi-Fi)

Microsoft Windows;
Microsoft Office

Ilomemenue mrs
CaMOCTOSTEILHOMN
paboThI 00yUarOIUXCS
(ayn. 411C)

Mebenn: yueObHnas mebenn

Kommrext CHGHI/IaJII/ISPIpOBaHHOﬁ MeOeIn: KOMIIb-
FOTCPHBIC CTOJIbL

O06opynoBaHue: KOMITBIOTEPHASI TEXHUKA C MOJI-
KIIFOYEHHEM K HH()OPMAIIMOHHO-KOMMYHHKAIIMOH-
HOH ceTH «VHTepHEeT» U TOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTeNbHYIO cpeay o0pa3o-
BaTeIbHON OpTraHHU3aIlNH, BeO-KaMepbl, KOMMYHU-
KallMOHHOE 000pyI0BaHuE, 00eCIIeunBaroIIee J10-
CTYII K CETH MHTEPHET (ITPOBOAHOE COSTUHCHHE U
OectpoBogHOE coequHenue mo Texuomoruu Wi-Fi)

Microsoft Windows;
Microsoft Office
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