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1 Henn u 3a1a4m U3y4eHUs AUCHUIJIMHBI (MOTYJIf)
1.1 Ileab ocBoeHMs TUCUMILIUHBI

@opMHpOBaHUE TOTOBHOCTH K MNPO(ECCHOHATBHOW JESTETbHOCTH, CBSI3aHHOM C
IIPOrHO3UPOBAHUEM CBOMCTB BEILECTB M MEXAHM3MOB IIPOTEKAaHUs XMMHUYECKUX IPOLECCOB Ha
OCHOBE  JIaHHBIX O  CTPYKType  BemectBa W (yHIAMEHTAJIbHBIX  IOJIOKEHUM
KBaHTOBOMEXaHUYECKOM TEOpUH, B COOTBETCTBUM C KOMIIETEHTHOCTHBIM II0O/IXOIOM.

1.2 3agauu AUCHUILIMHBI

- OBnanenne cucteMoil (PyHIaMEHTANBHBIX XUMHYECKHX MOHATHN B 00JaCTH KBAaHTOBOU
MEXaHUKM ¢ CTPOCHHUS BEIIEeCTBa, HEOOXOIMMBIX B JalibHEHIIEeH MpodecCuoHaAIbHOM
NEeSATENbHOCTH,

- PackpeiTvie poJin COBPEMEHHBIX TEOpPHH, OINHUCHIBAIOIIMX CTPOCHUE BEUIECTBA, KakK
OCHOBBI TEOPETHYECKOU U IKCIIEPUMEHTAIBHON XHUMMUH;

- dopMmupoBaHMEe yMEHHs NPUMEHSATh TEOPETHUYECKHUE 3HAaHUSA B OOJACTH CTPOCHUS
BEIIECTBA /ISl PELIeHMs] MPAKTUYECKUX 3aj]au JalbHENIIel npodeccnoHanbHOMN 1eATeIbHOCTH.

1.3 Mecto nucuumjinHbl (MOyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOorpaMMbl

Huctunnuna «b1.0.31 Ctpoenue BeliecTBa» OTHOCUTCS K 00s13atensHO# yacTu bioka 1
«ducuuminael (MOAyNN)» y4eOHOTO TUIaHa.

1.4 IlepeyeHp NJIAHMPYEMBIX Pe3yJbTATOB O0Oy4YeHHS] IO AUCHHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHs 00pa30BaTeIbHOM IIPOrpaMM bl

N3yuenne naHHO#M yd4eOHOW NUCIMIUIMHBI HAIPABJICHO HA (DOPMUPOBAHKE Y
obyuaromuxcst oomenpodeccrnonansaoit kommnerenun (OITK)

B pesynbraTe nzyueHus yueOHON AUCHUILIMHBI O0yYaronirecs

Ne
. WNupexc koMmeTeHIin JIOJIKHBI
o 3HATH yMeTh BJIA/IETh
1. | OIIK-4 — Cnoco6Hocth  [Pynnamentansubie | Mcmonb3oBaTh nmony- | Cmocobamu ucno-

TUTAHUPOBATh PabOTHI XH-
MUYECKOH HalpaBICHHO-
ctu, o0pabaTeIBaTh U UH-
TEPIPETUPOBATH MOJTY-
YCHHBIC PE3YJIbTATHI C
WCIIOJIb30BaHUEM TEOpe-
TUYECKUX 3HAHUH U TIpa-
KTUYECKUX HABBIKOB pe-
IICHUST MATEeMaTHYECKUX
1 GU3NIECKUX 33724

3aKOHBI U IIOHSTHS
XUMHUH, He0O0XO0IH-
MBbI€ JUTSI IIPOTHO3M-
pOBaHHSI CBOHCTB
XHUMHYECKUX
BCIIECTB M YCIOBHIA
[IPOTEKAHUS XHUMH-
YECKUX PEaKIuil ¢
TOYKH 3PEHHUS CTpOE-
HUS HCCIICTyeMbIX

BCIIICCTB

YEHHBIC 3HAHUS MTPU
pemieHuu npodeccu-
OHAJILHBIX 3a7a4, BO-
3HUKAIOIINX B XO€
MPaAKTUYECKOM J1esi-
TEJILHOCTH TIPU HC-
clIeIOBaHMH XMMHYE-
CKHX IIPOIIECCOB U
CBOMCTB XUMHYECKUX
BEIIECTB

JIb30BaHUS TOJTY-
YEHHBIX 3HAHUM
TEOPETHIYECCKUX
OCHOB (h)yH/IaMECH-
TAIbHOU XUMUH
MIPU PEIICHUH
npodeccCuoHab-
HBIX 3aJ1a4




2. CTpYKTYpa U cojiep:KaHue AUCIUTLIHHBI

2.1 Pacnipeaesienne TPyA0EMKOCTH AMCUMIIMHBI IO BHAaM padoT

OOmass TPyAOEMKOCTh JUCHUIUIMHBI COCTBISCT 3  3ad.
pacmpeieneHre 1o BujaaM paboT IpeiCTaBIeHO B TabIuUIIe.

enr. (108 wacoB), wux

Bun yuebnoii paboThl Bcero | Cemectp (uachr)
4acoB 4 3)
KonTakTHasi padoTa, B TOM YHCJI€:
AyauTOpHBIE 3aHATHS (BCET0): 68 68 -
3aHsATHS JTEKIIMOHHOTO TUTIA 34 34 -
JlaGopaTopHble 3aHITHS
3aHATHS] CEMUHAPCKOTO THUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHS) 34 34
HNuas koHTaKTHas padora: -
KonTtpons camoctosarensHoi pabotsl (KCP) 2 2 -
[Tpomexyrounas arrecranus (UKP) 0,2 0,2 -
CamocTosiTe]IbHAsi paboTa, B TOM YHCIe:
Kypcosas pabora - - -
ITpopaboTka y4e6HOro (TEOPETHIECKOT0) MaTepraa 27,8 27,8
BrImosTHeHMEe MHIMBH Ty TBHBIX 3aJaHUN (ITOATOTOBKA - - -
COOOILIEHUH, TPe3eHTaIHi)
Pedepar 10 10 -
[ToaroToBKa K TEKYIIEMY KOHTPOJIFO - - -
KonTposb =
ITonroToBka K sK3aMeHy - - -
Oo0masn qac. 108 108 -
TPYA0EMKOCTh B TOM 4YHCJie KOHTAKTHAas1 padoTa 70,2 70,2 -
3a4.e. 3 3 -
2.2 CTpyKTYypa QM CHUTIIUHBI
Pacnpenenenue BuaoB yueOHOM pabOThI M KX TPYAOEMKOCTH IO Pa3JieiaM JUCIUTLIAHBI.
Pazgenb! (TemMbl) AUCIUIUIMHBI, H3ydaembie B 4 ceMecTpe (ouHas popma)
No HaumenoBanue pa3zaenos(TemM) Koui-Bo yacos
BCETO AynutopHas Bueayauropnas
pabora paborta
JI I3 | JIP CPC
1 2 3 4 5 6 7
1 | KBanToBOMEXaHUUYECKas TEOPHUS 34 12 10 - 12
CTPOCHUSI BEIIECTBA
2 | CuMMeTpus MOJIEKYI 20 6 6 - 8
3 | DHepreTuuecKue acrekThl CTPOCHUS 23,8 6 10 - 7,8
MOJIEKYIN. DIEKTPUYECKHE U MarHUTHbBIE
CBOICTBA BEIIECTB
4 | CtpoeHue BellecTa B 28 10 8 - 10
KOHJICHCHPOBAHHOM COCTOSIHUU
UTOI O no pazoenam oucyuniunsl 105,8 34 34 - 37,8
KonTpons camoctosarensHoii pabotsl (KCP) 2
[Tpomexyrounas arrectanus (UKP) 0,2
[ToaroTroBka K TeKyIeMmy KOHTPOJIIO - - - - -
OO01ast TpyA0eMKOCTh IO TUCITUILTUHE 108




2.3 Conepxanue pa3iesoB (TeM) IMCHUILIUHBI
2.3.1 3aHATHSA JEKIIHOHHOI0 THIIA

Ne| HammeHnoBanue Coneprxkanue paszena dopma
paznena (Tembl) TEKYILETO
KOHTPOJIS
1 2 3 4
1. | KBanToBo- Maremaruueckuil annapar KBaHTOBOM xumuu. Oneparopsl,
MEXaHU4eCKas coOcTBeHHBIE (DYHKIIMU M cOOCTBEHHbIE 3HaYeHUsA. OrepaTtop
TeopuUs lNamunbrona. CooTHOIIEHNE HEOTIPEAECIEHHOCTH.
CTPOCHHA OCHOBHBIE MIOCTYJIATHI KBAHTOBOM XUMUH. \Y
BEIECTBA
3anayu 0 CBOOOTHOM JIBHXKCHUH YaCTHIIbI, IBIPKCHUH YaCTH -
bl B TIOTEHITUAIHHOM SIIIIUKE.
DOMIOUPUYECKHUE U MOTYyIMIIMPUYECKUE METOIbI B KBAHTOBOM
XUMUH.
2. | Cummetpus CuMMeTpHsi paBHOBECHOM reOMeTpUUECKON KOHPUTyparun
MOJIEKYI MOJIEKYJbI. DJIeMeHThl cUMMeTpuu. Onepanuy CHUMMETPHUH.
Todeunsie rpymnmbl ckMMeTpun. [IpuBoMMBIC U HETPUBO U -
MbI€ MpPeCTaBIECHUSI.
Knaccudukanus aromoB u Mmosekyi. [lapameTpsl, onpenensi-
OLI[E TEOMETPUIO0 MOJIEKYIIbI, MEXKbSICPHbIE PACCTOSHNUS, Ba- Yy
JIeHTHbIE YIIbl. BHyTpenHue Bpaienus mosekyn. [lonstue
koH(popmanuu Monekyi. [llaxmaTHble U 3aTeHEHHbIE KOH(U-
ryparyH.
3. | DHepreTuyeckue DHEPreTUYECKUN KPUTEPUN CYIIIECTBOBAHUS HEKOTOPOH COBO- P
ACTeKThl TEOPUHN [KYMHOCTH 3(h()EKTUBHBIX ATOMOB KaK €MHON YaCTHUIbI — MOJIe-
CTpOEeHUs KyJbl. DHEprus oOpa3oBaHMs MOJIEKYJI U3 CBOOOIHBIX aTOMOB.
BCHICCTBA. [MTapuuanbHbIe SHEPIHHU OTAEIBHBIX BUOB XUMHUECKON CBA3H
ONEKTPHYECKHE |y 1horo BHA B THOOBIX MOJIEKYJIaXx.
Y MarHUTHBIE
CBOMNCTRA 9Huepr1/m oOpa3oBaHus MOJIEKYIbl. [I0CTOSHCTBO SHEPTUU CBSI-
p— Beil 0/HOTO BUJa B MOJIEKYJIax.

DHeprus cTabUIN3aluy KPUCTAIIMYECKUM T10JIeM, Kak 3¢ dekTt
BIUSHUS CTPOCHHS MOJIEKYJI Ha UX CBOWCTBA.

:‘)J'ICKTpI/I‘IeCKI/Iﬁ JUIIOJIBHBIM MOMEHT B KJIacCHYecKOi TCOPUHU U
KBAHTOBOM MEXaHUKE.

HOJ'I)IpHLIe W HCIIOJIAPHBIC BEHICCTBA. I[PIHOJ'IBHHIZ MOMCHT H
IM30MEPU1 MOJICKYIIL.

[MaprmanbHble MOMEHTBI CBSI3€H M CTPYKTYPHBIX TPYIII.
BekTopHO-aqInTHBHAS CXEMa pacueTa JAUIOJIBHBIX MOMEHTOB.

I[e(bopMauI/m MOJICKYJI BO BHCIIHEM JJICKTPHUYCCKOM TIOJIC. Hn-
,ZLYLII/IpOBaHHHﬁ MOMCHT U NOJIAPU3YEMOCTb MOJICKYIIL. Cpez[Hsm
MOJIAPpU3YEMOCTDb, aHU30TPOIUS NOJAPU3YEMOCTH.

CBs3b MOJICKYJIAPHBIX IMOCTOAHHBIX —IUITIOJIBHOI'O MOMCHTA U
MOJIAPU3YEMOCTH — C MAKPOCKOITMYCCKUMH XapPAKTCPUCTUKAMU
IBEIICCTBA.

MonsipHas pedpakuus. OMOUpUUEcKas cxema pacuera pedpa-

IKIITUH.




IMarHuTHbBII MOMEHT U MarHUTHas BOCIPUUMUYUBOCTb MOJIEKY-
bl COCTOSIHME MOJIEKYJI B MAarHUTHOM 1oJi€. /lnaMarHuTHbIE U
[apaMarHuTHeIe BemecTBa. PeppoMarHeTusM.

BeeMaHOBCKUE YPOBHU SHEPTUU. Y CIOBHS SACPHOTO MArHUT-
HOI'O pE30HaHCA.

XuMuueckuit ciBur u ero uarepnperanus. JIIP. [Tlapamaruut-
HBIC YACTHLIBI.

[TomHast sHEPTUS MOJIEKYJIBI KaK CyMMa 3JIEKTPOHHOM, KoJieha-
TEJIbHOM M BpallaTeIbHOM COCTABIISIIOINUX. MEXMOJIEKYIIPHOE
B3aMMOJICVICTBHE.

OTHOCHUTENBHOE MOJIOKEHUE IIIEKTPOHHBIX, K0JIEOaTEIbHBIX U
BpalaTeIbHbIX YPOBHEN SHEPTHUH.

(DIIEKTPOHHBIE COCTOSHUS, KOJIeOaTeIbHbIe COCTOSIHUSI, Bpallia-
TETbHBIE COCTOSIHUSL.

BpaniarensHbie, KoieOaTeIbHBIC U AJIEKTPOHHBIE CIICKTPHI.
Teopm{ KPUCTAIIINYCCKOTO ITOJIA U TCOPHUS IMOJIA JIUTaHOOB KaK
OCHOBA MHTEPIIPETAINUN CIICKTPOB KOMITJICKCHBIX COG)II/IHGHI/If/i.
[TpaBuna otdopa.

BHaucHNE MOJICKYJIAPHBIX CIICKTPOB JJIA PCUHICHUSA IMTPAKTUYICC-
IKHX 3aJ1a4 XUMHYECKOH HAayKH.

4. | Ctpoenue CtpykTypHas kinaccuuKaims KOHISHCHPOBAaHHBIX (a3, v
BEI[ECTBA B Jlnarpammsbl cocTosiHUSL. MrHOBEHHAsI KOJie0aTebHO-yCpeIHEH-
KOHJICHCHUPOBaH- Hasl CTPYKTypa xkuakocteid. CoBpeMEeHHbIE CTIOCOObI ONTUCAHUS
HOM COCTOSIHMM (CTPYKTYPBI JKHJIKOCTEeH. AMOp(HBIe BemnecTBa. JKuaKue Kpuc-

TaJIbl (XOJECTepUKH, HEMATUKH U TIp.). MneanbHble KpUCTAIUIbI.
Oco0eHHOCTH YABTPAJUCIIEPCHOTO COCTOSIHHSI BELIECTB.
CtpyKTypa IrpaHuUlIbl pa3/iesa KOHICHCUPOBAaHHbBIX (a3.

2.3.2 3aHATHSA CEMHHAPCKOI0 THUIIA

No| HammenoBanue Temarnka MpakTHYECKUX 3aHATHI (CEMHUHAPOB) dopma
pasnena (TeMbl) TEKYIIETO

KOHTPOJIS

1 2 3 4

1. | KanroBo- Matematuueckuii annapat KBaHTOBOW xumuu. Oneparopsl,
MeXaHU4yecKas | cOOCTBEHHbIE PYHKIMU U COOCTBEHHBIE 3HaUeHUs. OCHOBHbBIE
Teopus MOCTYJIaThl KBAHTOBOW XUMUHU. y
CTpOCHMA Vpasuenue Ilpeaunrepa.

BellleCTBa
3amaun 0 cBOOOHOM JIBHKEHUU YaCTHUIIbI, ABMKEHUN YaCTUIIBI
MOTEHIIUATHHOM SIIIIHKE.
DOMIUPUYECKHE U TIOTYIMITUPHUUECKHUE METO/IbI B KBAHTOBOH XU+
MUH.

2. | Cummerpust CuMMeTpusi paBHOBECHOM FreOMETPHUECKON KOH(PHUTypaIiuu v
MOJIEKYI MOJIEKYJNBI. DJeMEeHThI cUMMeTpuH. Onepaii CHMMETPHH.

ToueuHsie rpynmnbsl CUMMETPHUH. HpI/IBOIlI/IMBIC " HCTIpHUBOIU -
MBIC ITPCACTABJICHUL.




DHepreTU4YecKue
ACTICKTBI TEOPUHU
CTpOCHUS
BEIIECTBA.
DIEKTPUUYECKUE
Y MarHUTHBIC
CBOMCTBa
BEIIECTB

DHeprust 00pa3oBaHUsI MOJICKYITHI.

DHeprus crabuan3auy KPUCTALUTHYECKUM T10JIeM Kak 3 Qext
BIIMSIHHSI CTPOCHUS MOJIEKYI HA MX CBOMCTBA.

DNEeKTpUUECKUI AUMOIbHBIH MOMEHT B KJIACCUUECKON TEOPUH
Y KBAaHTOBOM MEXaHUKE.

[TapumanbHbIe MOMEHTHI CBSI3€M U CTPYKTYPHBIX TPYIIIL.
BekropHo-anauTHBHAsA cXemMa pacuera JUIOJBHBIX MOMEHTOB.

CBs3b MOJICKYJIAPHBIX IMIOCTOAHHBIX — AUIIOJIBHOTO MOMCHTA U
IMOJIAPU3YEMOCTH — C MAKPOCKOITMYCCKUMH XapPaKTCPUCTHUKA~
MH BCUICCTBA.

MouspHas pedpakius. OMnupuyeckas cxema pacueta ped-
paKuuil.

MarHuTHBII MOMEHT U MarHUTHasi BOCOPUUMYHBOCTh MOJIE-
Kyibl. COCTOSIHHE MOJIEKYJI B MAaTHUTHOM TIOJIE.
JlnamarHuTHbIE U ITapaMarHuTHbIE BeniecTBa. deppomarue-
THU3M.

SAMP-cnekrpockomnus. Y CIOBHS SI€PHOTO MAarHUTHOTO PE30-
HaHca. XUMHYECKUH cIBUT. PeakcaroHHbIE SIBICHUS.
Mudr-peareHTH!

Xumuueckui cBUT U ero uarepnperanus. I11P. [Tapamar-
HUTHBIE YACTUIIBL.

[TonHas sHEPTUS MOJIEKYJIBI KaK CyMMa 3JIEKTPOHHOM, KoJie-
0aTeNbHOM U BpallaTeIbHOU COCTABIISIOIINX.

OTHOCHTENbHOE MOJIOKEHUE IJIEKTPOHHBIX, KOJIeOaTeIbHBIX U
BpallaTeIbHbIX YPOBHEW SHEPTUH.

BpamarensHbie, KoJeOaTeTbHbIC M AJIEKTPOHHBIE CIIEKTPHI.
[IpaBuna otbopa.

3HadyeHHe MOJICKYJIAPHBIX CIIEKTPOB AJIA PEHICHUS ITPAKTUYC-
CKHUX 3a1a4 XUMHYECKOH HAaYKH.

Crpoenue
BEI[ECTBA B
KOHJICHCHPOBaH
HOM COCTOSIHUU

Huarpammsl coctossausi. CTpyKTypa U CBOMCTBA KUJKOCTEM,
CTPYKTYypa TBEPOTO Tea. 30HHAsI TEOPHUS IPOBOAUMOCTH.

>KI/I,Z[KI/IG KpUCTaJlJIbI.
OcobeHHOCTH YIAbTPAAUCTIEPCHOI'O COCTOAHUS BCIICCTB.
MG)KMOJ'IeKy.]'ISIpHOG B3aMMO/JICHCTBHEC

Kowmriexcusie COCOMHCHHMUA. Teopm[ KpUCTAJUIMYCCKOI'O ITO0JIA
H TCOPHA IIOJIA JIMTaHO0B.

VYernsiit onpoc (Y), Hanucanue pedepara (P)

2.3.3 JlaGopaTopHble 3aHATHS
He npenycMoTtpensl

2.3.4 IlpumepHasi TEeMATHKA KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBsie paboTsl HE IPETyCMOTPEHBI.




2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecIeyeHusl AJIsl CAMOCTOATEIbHOIH pPadoThl
o0yyaimuxcsi Mo JUCHUILINHE (MOIYJIIO)

Buxg CPC

[lepeuenp yueOHO-METOIMIECKOTO 00eCTIeUeHHS TUCIUTUITHHBI MO
BBITIOJIHEHUIO CAMOCTOSITETILHON paboThI

2

3

[TpopaboTka
y4eOHOTO
(TEopeTUYECKOrO)
marepuana

[upenscon, B.I'. KBanToBas xumus. MoJieKyibl, MOJIEKYJISIPHBIE CUCTEMBI
U TBEpIbIC Tena [DJIEeKTPOHHBIN pecypc] : yueOHOe mocodue s By30B /
B.I". Hupenscon. — 4-¢ u3a. (91.) - M.: Jlaboparopus 3uanwmii, 2017. - 522
C. - (YueOnuk mns Beiciieid mkoisl). - ISBN 978-5-00101-502-4. — Pesxxum
noctyna: https://e.lanbook.com/book/94104#book name

. Kampimos, B.M. Crpoenue BemiecTBa [DIEKTpOHHBIN pecypc] : yueOHOe

noco6ue / B. M. Kampimos, E. I'. Mupomnukosa, B. I1. Taraypos. - 2-¢
u3A., ucnp. u gom. - Caskr-IlerepOypr : Jlawp, 2017. - 236 c. -
https://e.lanbook.com/book/90007#authors.

. CuzoBa, O.B. MouekynspHas CUMMETpUsT B HEOPTraHWYECKOM U

KOOPAMHAIIMOHHONW XUMHH [DIIEKTPOHHBIN pecypc]| : yaeOHoe mocobue /
O.B. CuzoBa, H.B. UBanoBa, A.A. Banun. - 13x. 2-e, nepepad. u gom. —
CII6.: UznarensctBO «Jlaub», 2016. - 276 c. - (YueOHHMKHU AT BY30B.
CrermanbHas autepatypa). - ISBN  978-5-8114-2173-2. — Pexum
nocryna: https://e.lanbook.com/book/76285#book_name

MunkuH, B.W. Teopus ctpoenust moisiekyn [Tekcr] : ydeObHOe mocobOme
Jutst cTyieHToB By30B / B. . MunkuH, b. fI. Cumkun, P. M. Munses. - 2-
e m31., nmepepad. u gom. - PocroB w/ll : denukc, 1997. - 558 c. -
(YaeOnuknm u ydeOHbIe mocoOus). - bubmumorp. B konme i - ISBN
5222001067

Kypnan o6mieit xumun
’KypHan HeopraHu4ecKoil XumMuu

Kypuan puzndeckoit Xumuu

Pedepar

ol B S

Hupenbcon, B.I'. KBanToBast xumusi. MoJeKyibl, MOJIEKYJISIPHbIE CUCTEMBbI
U TBEpJbIe Teia [DIEKTPOHHBIN pecypc] : yueOHOe TocoOue uisi By30B /
B.I". llupenscon. — 4-¢ uzna. (311.) - M.: Jlaboparopus 3Hanui, 2017. - 522
c. - (YueOnuk ans Boicuieit mkousl). - ISBN 978-5-00101-502-4. — Pesxxum
nocrymna: https://e.lanbook.com/book/94104#book_name

. Kampimos, B.M. Crpoenue BemiecTBa [DNeKTpOHHBIN pecypc] : yueGHOe

nocobue / B. M. Kampimos, E. I'. Mupomaukosa, B. I1. Taraypos. - 2-e
u3n., ucnp. u gom. - Cankr-llerepOypr : Jlans, 2017. - 236 c. -
https://e.lanbook.com/book/90007#authors.

. CuzoBa, O.B. MouekynspHas CHUMMETpUss B HEOPraHMYECKOH H

KOOP/MHAIIMOHHON XMMHUU [DJIEKTPOHHBIA pecypc] : yueOHoe mocobue /
O.B. CuzoBa, H.B. NBanoBa, A.A. Banun. - 13a. 2-e, nepepad. u Jg0m. —
CII6.: UznarensctBO «Jlamb», 2016. - 276 c¢. - (YueOHHKHU AT BY30B.
CnenuanbHast nurteparypa). - ISBN 978-5-8114-2173-2. — Pexum
nocrymna: https://e.lanbook.com/book/76285#book_name

Munkun, B.W. Teopust ctpoenust mosnekyn [Tekcr] : yueOHOe mocoOue
JUIg cTyAeHTOB By30B / B. 1. MunkuH, b. §. Cumkusn, P. M. Munses. - 2-
e u3l., nepepad. u jom. - PoctoB H/Jl : ®enmke, 1997. - 558 c. -
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https://e.lanbook.com/book/76285#book_name

(YueObuuku u y4yeOHble mocoOust). - bubmmorp. B kxonme ri. - ISBN
5222001067

5. XKypnan o0melt Xumun
6. JKypHas HEOpraHu4eCcKO XUMUU

7. XKypnan ¢pu3zndeckoit XuMuu

Y4eOHO-METOMYECKUE MaTepuaibl JJI CaMOCTOATENbHON paboThl OOydaromIMXcs W3
YHUCJIa UHBAJIUOB M JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npenocrapisitoTcst
B (hopmax, alanTUPOBAHHBIX K OTPAHHYCHUSM UX 3JI0POBbS U BOCIIPUS TUS HHPOPMAITUH:

JUig U1 ¢ HapyIIeHUSIMU 3pEHUS:

— B IIe4YaTHOM Gopme ¢ yBETUUEHHBIM HIPUPTOM.

JInst man ¢ HapylmeHUs MM CITyXa:

— B IIe4aTHOM (opmMme.

JUjig 11 ¢ HapyIIEHUSIMHU OTIOPHO-JBUTaTENIbHOTO anmnapara:

— B IIe4aTHOU (opme.

JlaHHBIN TepevYeHb MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHICHTA
00yJaronuxcs.

3. O0pa3oBarejibHbIE TEXHOJIOTHH

B yueGHOoM mpouecce mno gucnuiuimHe «CTpOeHHE BEIIeCTBA» HUCIHOJIB3YIOTCS
KOHCEpBaTHBHbIE (JEKIUH), PpENpOAYKTUBHbIE (IPaKTUYECKUE 3aHATHUS) U TBOPUYECKUE
(moaroroBka pedeparoB) MeIarorndyeckue TEXHOJIOTHH.

JUis MHBANUAOB U JIMI C OIPAaHUMYEHHBIMH BO3MOYKHOCTSIMHM 3JI0POBbSl HCIOJIB3YHOTCS
00pa3oBaTelIbHbIE TEXHOJOTUH, TO3BOJISAIONINE MTOJHOCTHIO HHANBUIYAIM3UPOBATh COJIEpKAHHUE,
METO/Ibl ¥ TeMIIbl y4eOHOU JesITeIbHOCTH, BHOCUTh BOBPEMsI HEOOXOANMBIE KOPPEKTUBBI KaK B
NeATeNbHOCTb CTYIECHTa MHBAJIN/A, TAK U B IEATEILHOCTh IPEnoJjaBaTessl.

4. OueHoO4YHbIE CPeCTBA AJIA TEKYHIEr0 KOHTPOJIS YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTaluu

OneHouHble CpeACTBA MpEeAHA3HAYEHBbl JJISi KOHTPOJS M OLEHKH 00pa30BaTeIbHBIX
JOCTHDKCHHH  OOYYarolIuXxcsi, OCBOMBIIMX mporpammy ydeOHoW mucuurumabl  «b1.0.31
CrpoeHue BeliecTBay.

OneHouHbIe CPE/ICTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepUaIIbl JIJIsl IPOBEICHUS TEKYylIero
KOHTpOJIA B (Qopme BONPOCOB, 3aJaHUl W TeM U1 CaMOCTOSTENbHOW paboThl |
NPOMEKYTOUYHOM aTTecTauuu B (hopMe BOIIPOCOB U 3aJaHUIl 17151 IOJITOTOBKYU K 3a4ETYy.

OneHouHble CpeACTBa Ui WHBAJIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXXHOCTSIMU
3JI0POBbSI BHIOUPAIOTCS C YUETOM UX WHAMBUAYAIbHBIX ICUXO(U3MUECKUX 0COOCHHOCTEHH.

— TpU HEOOXOJUMOCTH HWHBAIMAAM U JIMLIAM C OrPAHUYEHHBIMU BO3MOKHOCTSIMH
3JI0pPOBbS MIPEIOCTABIIAETCS JOMOJIHUTEIBHOE BPEeMsI IS IIOArOTOBKH OTBETAa HAa SK3aMEHE;

— NP MPOBEACHUU MPOIIETYyPhl OIICHUBAHMS PE3yIbTATOB 00yUEHUST MHBAIUJIOB U JIUI] C
OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI MPEAYCMATPUBAETCS UCIOIb30BAHNE TEXHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX MHIUBUAYAIbHBIMU OCOOCHHOCTSIMU;

— MPU HEOOXOAUMOCTH Il 00YUaIOIIUXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSAMU 310POBbSI
W WHBANUAOB TMpOILEAypa OICHUBAHMUS PE3YyIbTaTOB OOyUeHHUS MO JUCIHUILUIUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa olnieHMBaHUS PE3yIbTATOB OOYUYEHHUS MHBAIUIOB M JHUI] C OTPAHMYECHHBIMH
BO3MOXHOCTSIMUA 3JIOPOBBSl TIO JTUCIHIUIMHE (MOIYNIO) MpeAycMaTpuBaeT MpPelIoCTaBICHUE
uHpopmanuu B ¢dopMax, aJanTUPOBAHHBIX K OTPAHUYCHHSIM UX 370POBbS U BOCIPHUSATHUS
MH(pOpMAIINU:




JUist U1 ¢ HapyIICHUSIMUA 3PCHHS:

— B 1e4aTHOU (hopMe yBEIMUEHHBIM HIPUPTOM,

— B popMe AIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApyIISHUSIMU CITyXa!

— B miedaTHou (opme,

— B opMe AIIEKTPOHHOTO JIOKYMEHTA.

JUsist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amapara:

— B TiedaTHou (opme,

— B opMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIEpeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHMHICHTA
00yJaromuxcs.

CprKTypa OLICHOYHBIX CPEACTB AJidA TeKleIeﬁ Hu l'lpOMe)KyTO‘IHOﬁ aTrrecranmumn

Ne KouTponupyemsble pasniensl Kon HanMeHoBaHue O1IEHOYHOTO CpeACTBa
n/m (Tembl) TUCHUIUTUHBI KOHTPOJINPYEMOU Texymmit IIpomexxyTouHas
KOMITIETEHIINH KOHTPOJIb aTTecTanus
(unu ee yacTH)
1 | KBaHTOBOMEXaHHYECKAs TEOPUS OIIK-4 Y 3auer
CTPOEHUS BEIIeCTBa
2 | CuMMeTpHst MOJIEKYIT OIIK-4 Y 3auer
3 | DHepreTHYecKue acreKThl OIIK-4 P 3auer

TEOPHUH CTPOEHUS BEIIECTBA.
DNEeKTPUYECKUE U MarHUTHBIE
CBOMCTBA BEIIECTB

4 | CTpoeHue BeliecTBa B OIIK-4 v 3auer
KOHJICHCUPOBAHHOM COCTOSTHHH

IToka3aTeu, KpUTEPHH M MIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

Kon u CocTaB ypoBHeil 0CBOCHUS KOMIIETEHIIUN IJIAHMPYEMbIM pe3yJbTaTam
HaMeHOBaHMe 00y4YeHHsI M KPUTEPHUSM HX OLIEHUBAHMUS
KOMIIETEeHIIM U MOPOroBbIi | 0a30BbIH | NPOABHHYTHII
Ouenka
VY noBneTBOpUTEIHHO/ Xopo1io/3auTeHo OTnMYHO/3a4TEHO
3a4TEHO
OIIK-4 — 3rnaem: OCHOBHEIE 3a- 3naem: 3aKOHBI ¥ IOHS- |3Haem: OyHIaMEHTaJIbHbIE

CriocoOHOCTh |[KOHBI M IOHATHS XHMHH, THUA XUMUH, H606XO,Z[I/I' 3aKOHBI U IIOHATHUA XUMUH,
IUIAaHUPOBATDb HCO6XOI[I/IMI>I€ AJI Ipor- MbIC UL ITPOTHO3UPOBaA- HCO6XO,I[I/IMBIG JJI1 IIPOTHO-

pa6OTbI XHU- HO3HWPOBAHUA CBOMCTB HUS CBOMCTB XUMHYE- SUPOBAHUA CBOMCTB XMMM-
MHUYECKOU XHMMHNYCCKHX BCIICCTB U |CKHX BCIICCTB U YCJIOBI/Iﬁ YCCKHUX BCIICCTB U y'CJ'IOBI/Iﬁ
HaIrpaBJICH- YCJ'IOBI/Iﬁ MPOTCKAHUA XU- [IPOTCKAHUA XUMHUUCCKUX [MPOTCKAHUA XUMHUYCCKHUX
HOCTH, o6pa- MHUYCCKUX peaKquI C peaKHI/Iﬁ C TOYKH 3pCHUA peaKI_II/II\/’I C TOYKH 3pCHUA
0aThIBATh U [TOYKHU 3pCHUA CTPOCHUA |CTPOCHUA UCCICAYEMBIX |[CTPOCHUSA UCCICAYCMBIX
HUHTCPpNPETU- MCCICAYCMbIX BCIICCTB BCIICCTB BCIICCTB

poBarth IOy~
YyeHHbIE pe3y- |Vmeem: Ucnionb3oBate  |Ywmeem: Ucnons3oBate  |Vmeem: TBopuecku npume-
JIBTAThI C UC- [[TOJYYECHHBIC 3HAHUS [P [IOJyYECHHBIC 3HAHUS [IPU HATH [1OJTYYCHHBIC 3HAHUS

MOJIb30BaHM- [peIlIEHHH 0a30BbIX PO- [PELICHUM Ipodeccuo-  [IpH pellieHUH HEeCTaHAapT-
€M TeopeTH- ((DeCCHOHANIBHBIX 33/1a4, [HAJIBHBIX 33/1a4, BO3HU-  [HBIX MPO(ECCHOHATBHBIX

YECKUX 3HAa- |[BO3HMKAIOLIMX B XOJ€  [KAIOIIMX B XOJ€ IPAaKTU- [3a7a4, BO3HUKAIOIINUX B XO-
HUW U [Ipa-  [IPAKTUYECKOM ACATENb- [UECKOM ACATEIBHOCTH  |1e MPAKTUYECKOU AesTelb-
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KTHYCCKUX IHOCTHU IIpH UCCIICO0BA- IMpU UCCIICAOBAHNU XU~ HOCTHU IIPU UCCJIICJOBAHUN
HaBBIKOB pC- [HHUH XUMHUYCCKUX ITPOLC- MHUYCCKHUX IMMPOUCCCOB U  XUMHUYCCKUX ITPOUCCCOB U

ILICHUS MaTe- |CCOB M CBOMCTB XUMHUE- [CBOMCTB XUMUUYECKUX CBOMCTB XHUMHUYECKUX
MaTHYECKUX [CKUX BEIIECTB BCIIICCTB BEIIICCTB

u pusnie-

CKUX 3a1a4  Bzraodeem: ba3oBbiMu Bnaoeem: llpuemamu  |Bradeem: Ilpuemamu uc-

[IPUEMAMH UCIIOJIb30Ba- | UCIIOJIB30BAHUSA IOy~  [[0JIb30BaHUS IIOJYYEHHBIX
HUS OJyYEHHBIX 3HAHUM | YeHHBIX 3HAHUHM Teope- [BHaHWM B 001acTH QpyHAa-

TCOPETHUICCKUX OCHOB THUYCCKUX OCHOB MEHTAJIILHOU XUMHUU pu
XUMHHU IIPU PELICHUU (GyHITaMEHTaJIbHON XU-  [pEIIEHUH HECTaHIapTHBIX
po(eCCHOHATBHBIX MUU IPU PELLIEHUU NPO- [MPOo(HEeCCUOHATIBHBIX 33134
Bajaq (dbeccuoHaIbHBIX 3a/1a4

BOoooo~NoGaR~wWDE

ol
AWN RO

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.

TunoBble KOHTPOJIbHBIE 3aJaHUS UJIK UHBIC MaTEepUaJibl, H606XOIll/lele AJIsi OHCHKH
3HaHI/II7[, yMeHHﬁ, HAaBbIKOB U (l/l.]'[l/l) onbITa ACATCJIBHOCTH, XaPAKTCPU3YIOLIUX 3TAIIbI
(l)OpMHpOBaHHﬂ KOMIIeTEHII Ml B nmpouecce 0OCBOCHUs 06pa30BaTeJ1bHOI7I NmporpaMmmbIl

BOHpOCbI U 3aJaHUS JJIA TEKYIIEro KOHTPOJIsA

B yém 3akimrouaercs pasuuiia moHATHI QyHKIM, QyHKnoHan, onepatop? (OITK-4)
Coopmynupyiite moHsTue kommyratopa oneparopos (OITK-4).

Kakwue oneparops! HaspiBaroT DpmutoBeiMu? (OITK-4)

Yro takoe oneparopHbie ypaBHeHus? (OI1K-4)

Kakwne ¢pynkuuu HassBaioT cooctBeHubiMu? (OITK-4)

Omnpenenure noustue «CobdcTBennsie 3HaueHus» (OITK-4).

B gem cymaoCcTh TepMuHa «Boipokaenue ¢pynkiuiin? (OITK-4)

Kakwue oneparops! kBanTOBOM Mexanuku Bam usBectusl? (OITK-4)

Omneparop 'amunsroHa (OITK-4).

. 3anuimTe BeIpakeHue oneparopa Habma (OITK-4).

. 3anuirTe BeIpaKeHHe npuHIna HeonpeaeaeHaoctu (OITK-4).

. Ilepeuncnure 0OCHOBHBIC MOCTY/IaThl KBaHTOBOM Mexanuku (OITK-4).

. 3anumure ypaBuenue [lpemunrepa (OITK-4).

.B uéM mnpeuMyiecTBO HCIHOJB30BaHUA CPEpUUYECKHMX KOOPAMHAT TMpPU PpEIICHUU

KBaHTOBOMexaHuueckux 3amaau? (OI1K-4)

[Touemy [u1st aTOMa BOIOpOJa U BOJAOPOIOIOA00HOTO aTOMa MOTYT ObITh IOJIy4EHbI TOUHBIE
BOJIHOBBIC (DYHKI[MH ITyTeM IpsAMOTO perieHus ypasuenus Ilpeaunrepa? (OITK-4)
O0bsicuuTe cyimHocTh MeToaa Xaprpu-DPoka (OITK-4).

AO Ciarepa-3ennepa (OITK-4).

Tepmbl MHOTO3JICKTPOHHBIX aToMOB (OITK-4).

Cucrema tepmoB (OIIK-4).

IMpasuia [dpEnnma mis onpeaenenus ocaoBHoro tepma (OITK-4).

Dddexr 3eemana (OITK-4).

LS u JJ-cBsi3b (OIIK-4).

[Mpubnmxenne bopua-Onnenreiimepa (OITK-4).

Meron laiitinepa-Jlongona (OITK-4).

Metox MO JIKAO (OIIK-4).

Vpasuenue Pyraana (OITK-4).

[Monysmmupuueckue MeTo 16l B kBaHTOBO# xumun (OI1K-4).

Merton Xrokkens (OITK-4).

Metoxa ®@pocra (OTIK-4).

ApomaTiyHOCTh U aHTHapoMatudHocTh (OITK-4).

Kommytupyror im onepatopst A u B ecn A= x; B=y? (OIIK-4)
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32.
33.
34.
35.
36.

37.
38.

39.
40.
41.

42.

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

50.

51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.

62.

63.

64.

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

Jluneen nu onepatop A= x?? (OIIK-4)

Jloxaxxute nuHeiHOCTH onieparopa d/dx (OITK-4).

Jlokaxute, uto oneparop 1 d/dX mureen u spmutoB (OITK-4).

VnosnerBopsiet i Gynxiums exp(ax) ypasuenmo Lf =Lf, ecnu L = d%/dx?? (OIIK-4)
Onenute k03 (UIHEHT MPO3PAYHOCTH HOTEHIHAILHOTO Gapbepa, ecmu: Do~ 1, Uo-E =108
JIx, u=10kr, I=10" (OIIK-4).

B pamkax JJ-cBsi3u ycTaHOBUTE TEPMBI IS AIEKTpOHHOM KoHpurypanuu sp (OI1K-4).
YcTaHOBUTE BCE BO3MOXHBIE TEPMbI JJIi CUCTEMBI U3 JIBYX P-AJIEKTPOHOB, BBIOEpUTE Ha
OCHOBaHWM W3BECTHBIX BaMm mnpaBun ocHOBHOW TepM (ucmoib3yiite cxemy Paccena-
Caynpnepca) (OITK-4).

Omnpenenure KoOHCTaHTY 3KkpanupoBanus S wist AO 18,2p,3p artoma xiopa (OITK-4).
Onpenenure >3pPeKTUBHBIN 3aps sapa A 6S anekTpona aroma ragoauaus (OITK-4).
Ucnonb3ys MOX, moctpoiiTe auarpammy sHepreTudeckux ypoBHed m-MO U cXxeMbl UX
3aMOJHEHUS AIEKTPOHAMHU JUTsl IMKJIONPONEHWIBHOM CUCTEMBI (CiTydyau KaTHOHA, paaukaa
u annoHa) (OI1K-4).

Ucnons3yss rpaduueckuit meron @Dpocrta ONpenenuTe IHEPreTUYECKUe YpOBHU
uKIoneHTaauenmia u oensona (OI1K-4).

[Mepeuncnute 0OCHOBHBIE 3IeMEHTHI cUMMeTprH Mosteky1 (OITK-4).

Jaiite onpenenenue nmoustuto «rpymmay (OI1K-4).

Yro takoe ToueuHas rpymmna cummerpun? (OITK-4)

Omnpenenute OnepaIro YMHOKECHUS T TouedHor rpymmbl cummerpun (OTTK-4).

Kakum 06pa3omM MOXKHO OTIMYMTH abeneBbl U HeabeneBsl rpymmbi? (OT1K-4)

Kaxkue rpymmsl cuMMeTprn Hanbosee xapaktepHsl i mosiekyn? (OI1K-4)

K kakoil rpynme CUMMETPUHM MOXKHO OTHECTH T'OMOSIIEPHBIE JBYXaTOMHBIE MOJIEKYIIbI?
(OIIK-4)

K kakoii rpymnme cUMMETPUHM MOKHO OTHECTH TeTEepOsIEpPHBbIE JBYXaTOMHBIE MOJEKYJIbI?
(OIIK-4)

Yro HaspiBaroT xapaktepom rpymmsi? (OITK-4)

Haiite onpenencaue tepmuna «IIpeacrasinenue rpymmb» (OITK-4).

Kakue nipeacraBienus oTHOCAT K HenmpuBouMbIM? (OITK-4)

Kakue npezcrasienus obosHauarorcs tg? (OITK-4)

Kakue npeacrasienus obo3nauvarorcs b1? (OIIK-4)

Kakue npeacrasienus obo3Hayarorcs ai? (OITK-4)

Kakue npezacrasienus obo3nauvarorcs e? (OI1K-4)

OrmpenenuTe 3JIeMEHTHl CHMMETPHH M TPYIIIY CHMMETpUH MoJieKyibl amMmuaka (OI1K-4).
[Toctpoiite TabNUIly yMHOKEHHS IS DIEMEHTOB CUMMETPHsI MoJieKyIbl ammuaka (OITK-4).
IMoctpoiite kBaapat Komu s rpymmsr Coy (OITK-4).

Oxapakrepusyiite npeoOpa3oBaHue p-opOUTanel mpu onepanusx cummerpuu rpymmsl Coy
(OIIK-4).

Oxapakrepusyiite npeodpazoBanue d-opOurtaneil mpu onepauusx cummerpun rpymmsl Coy
(OIIK-4).

Omnpenenurte XxapakTepbl HEMPUBOIUMBIX ITpeacTaBIeHUH rpymnnsl Coy B 6a3uce p-opouTaneit
(OIIK-4).

OrmpezenuTe XapakTepbl HETPUBOIUMBIX MpescTaBiaeHuii rpymmnsl Coy B 6a3uce d-opOuraneii
(OIIK-4).

YeMy paBHO YHCIIO HEIPHBOIUMBIX npescTaBieHuii rpymimbl? (OITK-4)

[TpuBeauTe MpUMEpPBI MOJICKYI ¢ rpymmoi cummerprn Dsn (OTIK-4).

[MpuBeuTe mpuMepsl MOJIEKY: ¢ Tpymmoi cummerpun Dsy (OITK-4).

[MpuBenuTe npumeps! amop¢Hbix BemiecT (OITK-4).

Kakue cBoiicTBa SBISAIOTCS HEOOX0MMbBIM npu3HakoM kpuctamia? (OI1K-4)

Kakue teopun crpoenus xuakoctu Bam uzsectnsi? (OITK-4)

Jaiite onpenenenue repmMuny «MousipHas pedpaxuums» (OI1K-4)
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72. Ilpu kaKux 0OCTOSATENBCTBAX OBLIN OTKPBITH Me30MOp(dHBbIe cBoiicTBa BemecTB? (OITK-4)

73. Kakyro ¢opMy MoOJIeKynl HUMENH  KMIKOKPUCTAJUIMYECKHE BELIECTBA, OTKPHITHIC
Peitautiepom? (OI1K-4)

74.B uyeM pasHUL]Aa MEXIY JUOTPOIHBIMU M TEPMOTPOIHBIMHU KUIAKOKPUCTAIUINYECKUMU
BemecrBamu? (OI1K-4)

75. B nuteparype pacnpocTpaHeH TEPMHH «TUCKOTHKNY», YTO OH 000o3HauaeT? (OITK-4)

76. B kakux HeJsX UCIOJIBb3YeTCs sBlIcHHE dK3anbTaiuu pedpakiuu? (OI1K-4)

77. YTo MOHMMAIOT MO TEPMHUHOM <GKUAKOKPUCTAIUINIECKOE TePMOTIOKphIBaio»? (OITK-4)

3aganus

Ipu 293K moTHOCTE a%-TO PacTBOPa BEIIECTBA A B BoJe paBHa O r/cM°, mokasarelns
npesnomiieHus N. Beraucnure MossipHyto pedpakiifio BEeIIeCcTBa a, €Cu 7151 BOJbI INIOTHOCTh
cocrasmser 1,000r/cm, a nokasarens npenomienus — 1,333 (OITK-4).

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

88. TunosnbHelii MoMeHT. [TomspHele u HemospHbie BernectBa (OITK-4).
89. BekTopHO-ayIMTHBHAS CXeMa pacdera AUNoabHBIX MOMeHTOB (OITK-4).

90. MarHuTHBI MOMEHT U MarHUTHAs BOCIIPUUMYHBOCTE BetnecTs (OITK-4).

91. Metoapt DITP u SIMP (OIIK-4).

92. DnekTpOHHbIE, KOJlebaTe bHbIC U BpaliareabHbie ypoBau sHeprun (OITK-4).

93. Monekynsipasie criekTpsl. IIpaBuna or6opa (OITK-4).

94. DHepreTHYECKUE KpUTEPUH CymiecTBoBanus Mostekyn (OITK-4).

95. JlucrepcHOHHOE, OPUCHTAIIMOHHOE U MHAYKIIHOHHOE B3aumMoaeiicTeue (OITK-4).
96. DHeprus XUMUYECKUX CBsA3el U MeTo bl e€ onpeaencuus (OITK-4).

97. Dxcumepsl U skcuiuiekcsl (OITK-4).

98. Teopus kpucrammyeckoro moss (OITK-4).

99. Crnekrpoxumuueckuii psia (OITK-4).

100. Teopema Sua-Temrepa (OITK-4).

IIpumepHbIe TeMBI pedpepaToB

Cwitel Ban-nep-Baanbca (OITK-4).

2. Paman-cnektpockonus u €€ MpUMEHEHUE B uccieoBaHuu xuMudeckux Bemects (OITK-
4).

3. Cnexrpsl momunucienimn (OITK-4).

4. MarnuTHas BOCHPUMMYHUBOCTH BemecTB. deppomarnetusm. AHTHPEPPOMArHETH3M.
®eppumarneruku (OI1K-4).

5. MounekyssipHble MArHUTHI M IEPCIIEKTUBBI MX Hcmob3oBanus (OITK-4).

6. OpueHTAIMOHHOE U TUCTIEPCUOHHOE B3aMMOJICHCTBUS U MX BIMSHUE HA CBOICTBA BEIIECTB
(OTIK-4).

7. MeTopl OnpeieNieHHs TUTIOJIbHBIX MOMEHTOB XUMuieckux coenuHennii (OTTK-4).

8. OIIP-cnekTpockonusi U €€ TPUMEHEHHE K PEIICHHIO CTPYKTYPHO-XMMHUYECKUX 3a7ad
(OIIK-4).

9. DHeprus XMMHUYECKUX CBsi3el U MeTo bl e€ onpeneneHus (OITK-4).

=
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10.
11.

12.

13.

HROoo~NoGa~wNE

15.

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

34

37.

0.
. 3anuIuTe BhIpaXKEHNE MPUHLINIIA HEOTIPEIETIeHHOCTH.
12.
13.
14.

Dkcumepsl u dxcuriekcs! (OTTK-4).

Crnekrpockonust IMP-BbIcOKOro pa3pelieHus B UCCIAEA0BAHUN CTPYKTYPbl OPraHUYECKUX

Beniects (OITK-4).

HK-cnekrpockonus. IIpumenenune HMK-CniekTpoB B Ka4yeCTBEHHOM U KOJIMYECTBEHHOM

ananmmze (OI1K-4).
CrekTpocKomus siIepHOro MarHuTHOro pe3onanca (OITK-4).

3aquH0'3K3aMeHaHI/IOHHbIe MaTepHuaJbl 1JIsA l'lpOMC)KyTO‘lHOﬁ arreCcTanmmu (3aqu)
BOHPOCLI AJISl MOATOTOBKH K 3a4€Ty

B uém 3akimovaercs pazHuIa MOHATHI QYHKIHS, (YHKIHOHAT, OnlepaTop?
ChopmynupyiiTe TOHATHE KOMMYTAaTOpa OTIEPATOPOB.

Kakue oneparops! Ha3bIBatOT JPMUTOBBIMU?

UTto Takoe onepaTtopHble ypaBHEHUA?

Kakue ¢pyHkmm Ha3pIBalOT COOCTBEHHBIMU?

Omnpenenure nousitne «CoOOCTBEHHBIC 3HAYCHUSY.

B uem cymHocTs TepMuHa «Boipoxaenue GyHKIui»?

Kakue onepaTopsl KBaHTOBOI MeXaHUKH BaMm mu3BeCTHBI?

Oneparop ['amunbToHa.

3anummTe BRIpaKEHUE orepaTropa Hadma.

[lepeuncnure OCHOBHBIE MOCTYIAThl KBAHTOBOM MEXaHUKH.

3anumure ypaBuenue lllpenunrepa.

B uém npenmyiiecTBO UCMONb30BaHUs c(hepruuecKrX KOOPAUHAT MPH PELICHUH
KBAaHTOBOMEXAHMYECKHX 3a/1a4?

[Touemy m1st aToMa Bo10poAa U BOJAOPOIOINOI00HOTO aTOMa MOTYT OBITh OJTyYEHBI
TOYHbIE BOJHOBBIE (PYHKIIUU ITyTEeM MpsiMOro pelieHus ypaBHeHus lpenunrepa?
OObsicHUTE CymHOCTh MeToAa XapTpu-Poka.

AO Crstepa-3eHHepa.

TepMbl MHOTO3JIEKTPOHHBIX aTOMOB.

CucreMa TepMOB.

[IpaBuna [1dpénna s onpeneneHus OCHOBHOTO TEpMa.

Dddext 3eemana.

LS u JJ-cBs3b.

[Tpubmxenne bopua-Onmnenrelimepa.

Metop 'alitnepa-JIongoHa.

Metox MO JIKAO.

Ypasuenue Pyraana.

[Tonysmniupuyeckue METO bl B KBAHTOBOM XUMUH.

Metoa Xrokkens.

Meton ®@pocra.

ApOMaTUYHOCTb U AaHTUAPOMATHUYHOCTb.

Kommytupyrot mu onepatopsl A u B eciiu A= x; B=y?

JIuueen nu onepatop A= x2?

JlokaxxuTte TMHEWHOCTH omiepatopa d/dX.

. Jlokaxwute, uto oneparop 1 d/dX JHMHEEH U SPMUTOB.
35.
36.

VnosrerBopsier i Gpynxius exp(ax) ypasuenuro Lf =Lf, ecnu L = d?/dx??

Onenute ko3 HUIIMEHT TPO3PAYHOCTH MOTEHIMATBLHOTO Oapbepa, eciau: Do~ 1, Uo-E =10
18 Tk, p=10kr, I=101%.

B pamkax JJ-cBsi3u ycTaHOBUTE T€PMBI JUIs SJIEKTPOHHON KOH(pUTyparuu sp.
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38.

39.
40.
41.

42.

43.
44,
45.
46.
47.
48.
49.
50.
5l.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.

64.

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

74.
75.

76.
77.

YcTaHoBUTE BCE BOBMOKHBIE TEPMBI JJISl CHCTEMBI M3 IBYX P-3JIEKTPOHOB, BEIOEpUTE HA
OCHOBAHUU U3BECTHBIX BaM npaBuil o0CHOBHOM TepM (Ucrofib3yiTe cxemy Paccena-
Caynnepca).

Omnpenenure KoHCTaHTY 3kpanupoBanus S it AO 1S,2p,3p aToma xiopa.

Omnpenenure 3pPeKTUBHBIN 3apsaa aapa A 6S IEKTPOHA aTOMA T'aJOTMHHUSA.
Hcnonb3ys MOX, noctpoiiTe nuarpaMmy sHepreTudeckux ypoBHel n-MO u cxembl Ux
3aM0JHEHUS AJEKTPOHAMHU JUIsl LIMKJIONPONIEHWIBHOM cUCTEMBI (Cilydyan KaThOHa, paJuKalia
Y aHHUOHA).

Ncnonb3ys rpadpuyeckuiit metoq @pocra onpeaenuTe S3HEPreTHISCKUe YpOBHU
LUKJIONIEHTaJUeHWIa U OeH301a.

[lepeuncnure OCHOBHBIE 3JIEMEHTHI CUMMETPUU MOJIEKYI.

JlaiiTe onpenenenye NOHITUIO «TPYIIa.

Urto Takoe ToueyHas rpynmna CHMMETpUu?

Omnpenenure onepanuo yMHOKEHHS U1l TOUEYHON TPYIIbl CAMMETPHH.

Kakum 00pa3oM MOKHO OTJIMUUTE abeeBbl U HeabeaeBbl IPYIIIb?

Kakwue rpynnel cumMMmeTpun HanboJiee XapakTepHbI 17151 MOJIEKY?

K kaxoii rpynne cuMMeTpUH MOXHO OTHECTU TOMOSIJIEPHBIE IBYXaTOMHBIE MOJIEKYJIbI?
K kaxoil rpynmne cuMMeTpHH MOXHO OTHECTU T€TEPOSIEPHBIE IBYXaTOMHBIE MOJIEKYJIbI?
UTO Ha3BIBAIOT XapaKTEPOM I'PYIIbI?

[aiite onpenenenue repmuna «lIpeacraBienne rpymnmsn.

Kakwue npeacraBneHust OTHOCST K HEIPUBOAUMBIM?

Kakwne npeacrasienns obo3HauaroTcs tg?

Kaxkue mpezcraBienus 0003HaqaroTcst b1?

Kaxkue npeacraBnenuss 0603Ha4ar0TCs a1?

Kaxkue npeacraBienns 0603Ha4ar0TCs €7

Omnpenenure 31eMEHThl CHMMETPHUH U TPYIIITY CHMMETPUHU MOJIEKYJIbI aMMHUaKa.
[TocTpoiiTe TabMUIly YMHOXKEHUS AJISl SIIEMEHTOB CUMMETPHS MOJIEKYJIbl aMMHUaKa.
[Toctpoiite kBanpat Kamu misa rpynmsl Coy

OxapakTepu3yiTe mpeoodpa3zoBaHue P-OpOUTAICH TP ONepalusiX CUMMETpuH Tpymmbl Coy
OxapakTepusyiite npeodpasoBanue d-opbutaseit mpu onepanusx cuMmeTprn rpymibl Coy
Omnpenenure XxapakTepbl HEIPUBOIUMBIX NpeacTaBieHuil rpymnmsl Coy B 6a3uce p-
opOuTanei.

Omnpenenute XapakTepsl HEIPUBOAUMBIX TIpeacTaBieHuii rpymimbl Coy B 6asuce d-
opOuTanei.

UeMy paBHO YHCIIO HEMIPUBOIUMBIX IPEICTABICHUIN TPYIIIbI?

[IpuBeauTe mpuMepsl MOJIEKYI ¢ TPyNNoi cummeTpun Dan

[IpuBeauTe mpuMepsl MOJIEKYI ¢ Tpynnoi cummeTpuu Dsp

[IpuBeaute mpruMepsl aMOP(HBIX BEUIECTB.

Kakwue cBoiicTBa BISAIOTCA HEOOXOIUMBIM MTPU3HAKOM KpHcTasia?

Kakwue Teopun ctpoeHus ;xuakocti Bam usBectHbI?

Jaiite onpenenenue TepMuny «ModsipHas pedpaxius»

ITpu kakux 06CTOATENBCTBAX OBLIM OTKPBITHI ME30MOP(HbIE CBOIICTBA BEILIECTB?
Kakyto ¢popmy MoneKyn UMeNn KUIAKOKPUCTAIIMUECKHE BELECTBA, OTKPBIThIE
Pelinntiepom?

B uem pasHuna Mexay JIMOTPOIIHBIMU U TEPMOTPOIIHBIMH JKUJKOKPUCTAIUIMUECKUMU
BeLlECTBAMU?

B nureparype pacnpocTpaHeH TEPMHH «JUCKOTUKN», 4YTO OH 0003Ha4aeT?

B Kakux 1ensix ucrosb3yercs sBJIeHHUE K3aNbTaluu pedpaxiumn?

UTO NOHMMAIOT MOJI TEPMHUHOM <OKUAKOKPHUCTATNINYECKOE TEPMOIIOKPHIBATION?
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3aganud

pu 293K mioTHOCTH a%-TO pacTBopa BelecTBa A B Bojie paBHa d r/cM®, mokasatens
npeaoMiIeHus N. BeraucnuTe MOJSIpHYIO pepakiinio BEIIECTBA a, €CIU I BOAbI IJIOTHOCTD

cocrasnser 1,000r/cm®, a mokazarens npenomnenus — 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
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>)2 1,121 1,400

88. JluttonbHbI MoMeHT. [TosipHbIC U HENOJISIPHBIE BEIIECTBA.

89. BekTopHO-aITUTHBHAS CXeMa pacdeTa JUMOIbLHBIX MOMEHTOB.
90. MarsuTHBI MOMEHT U MarHUTHas! BOCIIPUUMYHBOCTH BEIIIECTB.
91. Meronst OI1IP u SIMP.

92. DnekTpoHHBIE, KOJIeOaTeIbHBIC U BpalllaTeIbHbIC YPOBHH SHEPrHUH.

93. MosekynspHbie ciekTphl. [IpaBuia oToopa.

94. DHepreTUYeCKHE KPUTEPHUH CYIECTBOBAHUS MOJICKYII.

95. JlucnepcuoOHHOE, OPUEHTAIIMOHHOE U UHAYKLIMOHHOE B3aMO/ICIICTBHE.
96. DHeprusi XUMUYECKUX CBSI3€H U METOBI €€ OTIPEIeIICHUS.

97. DKCUMEpHI B SKCHUILICKCHI.

98. Teopust KPUCTALITUIECKOTO TIOJIA.

99. CieKTpOXUMHUYECKHUH PSI.

100. Teopema fna-Temnnepa.

Hepeueub Komnemenuuﬁ (lmcmu Komnemenuuu), npoeepaemoblx OUueHOUYHbIM cpedcmeom

No Ko KOHTpOJIMpyeMOi KOMIETEHIIMT

Ne BompocoB u 3aaHuit

1 OIIK-4

1-100

MeTtoanyeckue MaTepuaJibl, ONpeae/siiomye nNpoueaypbl OueHUBaHUsI 3HAHUI, YMEHU,
HABBIKOB M (MJ1H) ONBITA 1eATEJIHLHOCTH, XapaKTepUu3ylolue 3Tanbl GopMHUPOBAHUSA

KOMIIEeTeHI N
Kputepuu onenuBanus pe3yJbTaTOB YCTHOIO OIpoca
Kpurepuii Ouenka YpoBeHb

CryneHT ycHenrHo oTBe4aeT Kak Ha OCHOBHBIE, TaK U Ha 3aYTEHO| MOPOTOBBII
JOTIOJTHUTENBHBIE BOIPOCHI [0 TEOPETUUECKUM OCHOBAM
JUCHUIUIUHBI U 110 BOIIPOCAM €€ MPAKTUYECKOTO MPUIOKEHUS 115
penieHus 3a/1a4y, BO3HUKAIONIUX MPU U3YYEHUHU CTPYKTYpPbI BEIIECTBA.
CTyaeHT UCIBITBIBAET 3aTPYAHEHHS IPU OTBETaX HA TEOPETUUYECKUE HEe [He cOpMHUPOBaH
BOMPOCHI U HE CIOCOOEH MCTOIb30BaTh TEOPETUUECKUE 3HAHUS JJIsL | 3a4TEHO
pelieHus MpakTUYECKHUX 3a/1a4, BO3ZHUKAIOUIUX MPU U3YyYEHUU
CTPYKTYpBI BEIIECTBA.
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Kpurepuu ouenuBanus pedepara

Kpurepuii Ounenka YpoBeHb

IIpu monarotoBke pedepata HCHOIB30BAaHBI KaK CPEIACTBA
HNHTepHeT-nopTanoB, Tak M aHAIW3 NEPUOJUYECKOM HAydyHOHU

JTUTEpaTyphl B 00IaCTH TEOPUHU CTPOSHUS BEIECTBA, UMEIOIICHCS B | 3aYTEHO | IOPOTOBBII

OMONMMOTEeKax W JJEKTPOHHBIX  OWOJIMOTCYHBIX  CHCTEMaX.
[Ipoananu3upoBan Matepuan MoHorpadmii mo Teme pedepara.
Pabota akkypaTHO o(OpMIICHA, CIIMCOK JIMTEPATypbl COCTABICH B
COOTBETCTBUH CO CTAHAAPTOM.

[IpencraBineHHbli MaTepuan H3JI0KEH B CTaHJAPTHOM YydeOHOM
aureparype. JlomoaHUTENbHAs UM NEpPUOANYECKas JINTepaTypa He

ucnonb3oBaHa. CHUCOK JHTEpaTypbl OQOPMIIEH C CEPbE3HBIMU | 3a4TE€HO | c(hOPMUPOBAH

IOTrpCIIHOCTSAMMU.

HE HE

MeToauueckue PEKOMEHIANMA K CAAYE 3a9€Ta

CTYJIGHTBI 00s13aHEbI CaaThb 3a4€T B COOTBECTCTBUU C paClIMCAHUEM U yqe6HBIM IIJIAHOM.

3auer sBuseTcss (GOPMOM KOHTPOJS YCBOEHHUS CTYAEHTOM Y4eOHON HporpamMMbl IO
JTUCLMIUIMHE WIN €€ YaCTH, BHITIOJHEHUS MPAKTUYECKUX U pedepaTUBHBIX padoT.

Pesynberarel cnaun 3adera mo muctuiuinHe «CTpOCHHE BEIIECTBA» JOJDKHBI OTICHUBATHCS
KaK HTOT JEATETBHOCTH CTyJIEHTa B CEMeCTpe, a MMEHHO — II0 TOCEIIaeMOCTH JICKIIUH,
pe3ynbpTaTam paboThl HAa TPAKTUYECKUX 3aHATHIX, BHITIOJTHEHUIO CAMOCTOSTEILHON paboThl. [Tpu
ATOM JIOITYCKAeTCsl Ha OYHOU opMe 00ydeHus mpomnyck He 6osee 20% 3aHsATHH, ¢ 00s3aTEIHHON
OTpabOTKON MPOMYIIEHHbIX ceMUHApoB. CTyIeHThl, y KOTOPHIX KOJHMYECTBO IPOIYCKOB
MPEBHIIACT  YCTAHOBICHHYID HOpPMY, HE  BBIOJHHUBIIWE BCE BHIBI  pabOT H
HEYIOBJICTBOPUTEIBHO pabOTaBIIME B TEYEHHUE CEMeCTpa, MPOXOJAT coOeceloBaHUE C
MPero1aBaTesieM, KOTOPBIH OMpalIuBaeT CTYICHTOB M0 TeMaM y4eOHOTO Kypca.

Kpurepmnii

Ouenka | YpoBeHb

CtyneHT He WMeeT OOJBIIOr0 KOJUYECTBA IMPOMYIICHHBIX 3aHATHN
(6onee 20%), a mpu BBHINOJHEHUWU 3aJaHUNA B OO0JIACTH TeOpUU
CTPOCHHS BEIECTBA, HANpPaBJICHHBIX Ha KOHTPOJb OCBOCHUS
KOMIIETeHIIMH, yka3aHHbix B PIIJ[, oH mnokazan 3HaHul,
HEOOXOUMBIC ISl PEIICHUs IMMOCTABICHHOM 3a7add. BeImoiaHEHHBIC
KBAaHTOBOMEXAHMYECKHE pacdeThl 0a3MpYIOTCsS Ha TNIyOOKOM 3HAHHUH
COOTBETCTBYIOIIMX Pa3/IeIOB MAaTEMATHUKH, UX PE3yIbTaThl HE UMEIOT
3HAYMTENIbHBIX  TOTPEITHOCTEH, a  BBIBOJABI  COOTBETCTBYIOT
MOJIyYeHHBIM pe3ynbTaraM. [Ipm oOTBeTax Ha OTOJHHUTEIbHBIC
BOMPOCHl CTYJCHT HE UCHBITHIBACT 3aTPyIHEHUH U CIOCOOEH
chOopMynUpPOBATh YETKUE OJHO3HAYHBIE OTBETHI.

3a4TCHO HOpOFOBBIfI

CryaeHT UMeeT 3HAaUUTENIbHOE KOJIMYECTBO MPOIYILIEHHBIX 3aHSTHIA,
a MPHU BBITIOJIHCHUH 33JIaHUMA B 00JIACTH TEOPUHU CTPOCHHUS BEIIECTBA,
HaIlpaBJICHHbIX HAa KOHTPOJIb OCBOEHHMSI KOMIIETEHLUM, YKa3aHHBIX B
PIIJI, oH He moKa3an 3HaHUN, HEOOXOJWMBIX Uil PEIICHUS
MOCTaBJICHHOM 3ajauu. PacueTbl BBIMIOJTHEHBI CO 3HAUYMTEILHBIMU
MOrPEIIHOCTAMH, a BBIBOABI HE COOTBETCTBYIOT IOJYYEHHBIM
pesynbraram. [Ipu oTBeTax Ha JONOJHUTEIBHBIE BOIPOCHI CTYIEHT
WCTIBITHIBAET  3HAUUTENbHBIE  3aTPYJHEHUS M HECMOCOOEH
chopMynupPOBATh YETKUX OJHO3HAYHBIX OTBETOB.

HE HE
3a4TeHO |chopMHUpOBaH
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5. IlepeyeHb OCHOBHOI1 M I0NIOJHUTEJIBbHOM JTUTEPaTypPbl, HEOOXO0AUMOI I
OCBOCHHS TUCHUILIUHBI (MOAYJIs1)

5.1  OcHoBHas JuTEpaTypa:

1. upenscon, B.I'. KBantoBas xumus. MoJekyibl, MOJEKYJISIPHbIE CUCTEMbI U TBEPAbIE TENa
[DnmexTpoHHEIN pecypc] : yueOHoe mocobue mis By3oB / B.I'. Iupenscon. — 4-¢ u3a. (i) -
M.: Jlabopatopust 3Hanuii, 2017. - 522 c. - (YueOnuk ms Beicuien mkodsl). - ISBN 978-5-
00101-502-4. — Pexxum nocryma: https://e.lanbook.com/book/94104#book name

2. Kawmpmmos, B.M. Ctpoenue BemiecTBa [DNeKTpOHHBIN pecype] : yaeOHoe mocobue / B. M.
Kampimos, E. I Mupommmukosa, B. II. TaraypoB. - 2-e m3n., ucnp. u gom. - CaHKT-
[MerepOypr : Jlans, 2017. - 236 c. - https://e.lanbook.com/book/90007#authors.

Jl1g ocBO€HUS TUCIUIUIMHBI MHBAINUAMU U JIUIIAMH C OTPaHUYE€HHBIMHU BO3MOKHOCTSIMU
3/10pOBbSI UCIIOJIb3YIOTCS CIIELUAIbHBIE CEPBUCHI B 3JIEKTPOHHO-O0MOMMOoTeHbIX cucTteMax (9BC),
JOCTYII K KOTOpbIM opranuzyet Hayunas 6ubnuorexa KyoI'Y.

5.2  JlomoHMTeJbHAs JJUTEPATypAa:

1. Cwusosa, O.B. MonekynsipHas CHMMETPHsI B HEOPTaHUYECKOW M KOOPIWHAIIMOHHON XUMHUHU
[DnexTponHbIit pecypc] : yuedHoe mocobue / O.B. Cuzora, H.B. BanoBa, A.A. Banus. -
N3zn. 2-e, mepepad. u gom. — CII6.: U3garensctBo «Jlauby, 2016. - 276 ¢. - (YaeOHUKH 1Is
By30B. CnenmaneHas mutepatypa). - ISBN 978-5-8114-2173-2. — Pexum pgocryma:
https://e.lanbook.com/book/76285#book_name

2. Munkun, B.W. Teopust crpoenust monekyn [Tekct] : ydeOHOe mocoOwe aisi CTYyJeHTOB
By30B / B. 1. Munkun, b. S. Cumkun, P. M. Munsies. - 2-e uzn., nepepad. u gor. - PoctoB

H/]] : ®enukc, 1997. - 558 c. - (YueOHuku u yueOHbIe mocoowus ). - bubmauorp. B KoHIE TII. -
ISBN 5222001067

5.3 Ilepuoanueckue u3TaHus

1. XKXypnan oOmieit xumun
2. XypHan HEOpraHUYECKOH XUMHUHU
3. XKypnHan ¢puzndeckorl XuMHUu

Ilepeuenb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTn «UHTEpHET),
HEO00X0AMMBbIX /IJISl OCBOCHUS IMCIUIIMHBI (MOXYJIA)

1. UnTepHer caiiThl BeAynux rocyaapctseHHbIX BY30B u Hayunbix opranuszanuii PO: MI'Y,
CIIor'y, PXTY, HI'Y, Kyol'Y, PAH P® u np.

2. Poccuiickoe oOpazoBanue, peaepansusiii mopran — URL:http://www.edu.ru

3. NnTepakTuBHAas 6a3a JaHHBIX KHUT U KypHasoB SpringerLink.

4. Xumunueckuii pegakrop ChemSketch: http://www.acdlabs.com

5. www.humuk.ru

6. DiextponHas bubnuoreunas cucrema «Jlauby (https://e.lanbook.com)

6. Meroauuyeckue yKkazaHus 1/ 00y4arOUXCs M0 JUCHUTIMHE

ITo kypcy «CTpoeHue BelecTBa MpeLyCMOTPEHO IPOBEACHHUE ayAUTOPHBIX 3aHSATUHN B
dopme nekiuit W OpakTHdeckux  3aHATHH. Jleknus  mpenmonaraer  mepedady B
CTPYKTYpPUPOBAaHHOW (opMe CHCTeMaTH3MpOBaHHOW HH(OpManuu OoJjbmoro o0bEMa.
[Tocenienre U KOHCHEKTUPOBAHUE JIEKIIMM CTYJIEHTAMU CHOCOOCTBYET (POPMHUPOBAHUIO OOIIMX
MIOAXOJ0B W NPHUHLUIIOB YCBOEHUS COJAEP)KAHMUSA JAHHOW JMCUUIUIMHBL, COAECUCTBYET
aKTHBHU3AI[MM MBIIUICHUS, HAIEUBACT Ha JAIbHEHIIYI0 CAaMOCTOSITENBHYIO MO3HABATEIbHYIO
JESITEIbHOCTh. PEKOMEHIyeTCsl KOHCIIEKTUPOBAaTh JEKLIUU 10 IPUHLHUIY BBIIEICHUS OMOPHBIX
MYHKTOB TOM MJIM MHOW TEMBI, YTO MO3BOJIUT B JAJIbHEHIIIEM YriTyOsaTh MOTy4YeHHbIE HA JTEKIHUAX
3HaHUS TPU TMOMOIIY JONOJTHUTENBHBIX UCTOUHUKOB MHpOpManuu. Pa3nens nekuuii, KoTopsie
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BBI3BIBAIOT 3aTPYAHEHHSI, MOTYT OBITh OOCYXJICHBI B (hOpME BOIIPOCOB, 3aJaHHBIX MOCIE JIEKIUH,
WM B X0/1€ KOHCYJIbTALIUM.

[IpakTueckue 3aHATHS, B XOJE€ KOTOPBIX IPOBOJUTCS KpPAaTKUH OIPOC CTYAEHTOB U
oOCyX/iIeHHEe BOIIPOCOB U3y4aeMOi TEMbI, CIIOCOOCTBYIOT JIYUIIEMY YCBOCHUIO TEOPETUYECKOTO
Matepuana. Ilpy moAroTroBke K MPakTUYECKUM 3aHATHSM PEKOMEHAYETCS Ha IIEpBOM 3Tarle
THIATEJIbHO TMpOpadOTaTh KOHCHEKTHl JIEKUMHA. B cioydae BO3HUKHOBEHHUS BOIPOCOB 110
TEOPETUYECKUM TMpoljeMaM MAaTeMaTH4YEeCKMX OCHOB KBAHTOBOMEXAHMYECKOIO OINHCaHUs
TEOPUM CTPOEHMSI BELIECTBA PEKOMEHJYETCS INOBTOPUTH COOTBETCTBYIOLIME pa3lieibl Kypca
MaTeMaTHKU.

Baxknedmum sTanoM OCBOEHMSI AUCLMILUIMHBI SIBJISETCS CAMOCTOsTENbHas paborta. B
mporecce MOArOTOBKH pedepaToB CTYJEHTHI COYETAIOT CAMOCTOSTENIbHYIO WHIAMBHUIYATbHYIO U
IPYNIOBYIO paboTy, 4YTO SBJISETCS BaKHEWIIMM STalloM OCBOCHHMS JUCUMIUIMHBL. [Ipu
MOJATOTOBKE  pedeparoB  PEKOMEHAYETCS  COCTaBUTh  MOAPOOHBIM  TUIaH,  KOTOPBIM
MpeAyCMaTpuBaeT M3yYeHHE KaK OCHOBHOW Y4eOHOM, Tak U JOMOJHUTEIHHOM HaydHOU
auTepaTypel. B XoJle MOArOTOBKM Cl€AyeT HCIOJIb30BAaTh KaK TPaJWLMOHHBIE HCTOYHUKU
nHpopmMaluy, TaKk M DJIEKTPOHHble OMOIMOTEUHblE cUcTeMbl. MimocTpaTuBHBIN MaTepuan
TOTOBUTCS B BHJIE€ NMpPE3EHTALMU, KOTOpasl JOJDKHA OTpa)kaTh OCHOBHOE COJEpPYKAHUE KaxKJIO0ro
paznena pedepara. CHHCOK HCMIOIb30BAHHBIX JINTEPATYPHBIX HMCTOYHHMKOB COCTAaBJISETCS B
COOTBETCTBUU C CYIIECTBYIOIIMMH HOpMaMU 6MOIHOrpaduuecKoro onucaHusl.

Ne HaumeHoBanue DopMBI CAMOCTOATEIBbHOI PadoTHI ®opmbl
pasaeJa OTYETHOCTH
1 [KBanToBomexanuueckasi| CamocTosiTenbHOE M3ydeHue paszfenoB. [loaroroska Yy
TEOPHS CTPOEHUS MpaKTUYeCKUM  3aHsATUsM. PaGota ¢ y4yeOHOM
BEIIECTBA JUTEpaTypoii, 6a3amu TaHHBIX B ceTH Internet.
2 |CumMMeTpust MOJICKYJT CamocrosiTenibHOE M3ydeHue pasnaeinos. [loarotoska k v

MpaKTUYECKUM  3aHATHsAM. PabGora ¢ y4eOHOM
JTUTEPATypoii, 6a3amMu TaHHBIX B ceTH Internet.

3 [DHepreTuyeckue CamocrosaTenbHOE U3ydeHHUe pasnenoB. Pabora ¢ P
ACTIEKTBI CTPOCHUS yueOHOM JuTepaTypoil, 0OazaMu JaHHBIX B CETH
MOJIEKYI. Internet. IloaroroBka pedepara ¢ HCHOJIB30BAaHUEM
DIIEKTPUYECKUE U y4eOHOW U COBPEMEHHOW HAYYHOU JINTEpaTypHl.

MarHUTHbBIE CBOWMCTBA
BEIIECTB

4 Ctpoenue BemectBa B | CamocrosiTenbHOE U3yueHue pasnaeios. [loaroroBka k v
KOHJICHCUPOBAaHHOM OpakTHUeCKUM  3aHsATusM. PabGora ¢ ydeOHoi
COCTOSTHUU JUTepaTypoii, 6a3aMu JaHHBIX B ceTH Internet.

B ocBOeHMM JMCUUIUIMHBI MHBAJIUIAAMH U JUIAMH C OFPAHUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAYEHHE HMEeT HHAWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOJTHUTEIIPHOE Pa3bsICHEHUE YUSOHOTO MaTepHaa.

WNupuBuayaibHbIe KOHCYJBTAIlMM IO MPEIMETY SBIISIOTCS BaKHBIM  (aKTOPOM,
CHOCOOCTBYIONIUM MHIMBUIyATH3AIIMH O0YYeHHUS U YCTAHOBIEHUIO BOCIIMUTATEIHHOTO KOHTAKTa
MEXAy TMpernojaBaTeieM M OOyJaromMMCS WHBAIMIOM WM JUIOM C OrPaHUYEHHBIMU
BO3MOXHOCTSIMU 37I0POBBSL.

7. IlepeyeHb  HMH(OPMALMOHHBIX  TEXHOJOIMH, HCIOJb3yeMbIX  IPH
OCYLIECTBJICHMH O00pa30BaTeJILHOIO0 TMpoumecca Mo AUCHHILIMHE (Moay.aw) (mpm
HEe00X0IMMOCTH)

7.1 IlepeyeHb MH(POPMALMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOT i

B xadectBe HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUNA B COOTBETCTBHH C
pexkomenaauusimu UNTO-2012 ucnons3yrores:
1. ba3wl nanubix cetu «MHTEpHET»
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2. DneKTpOHHBIE TaOIUIIBI
3. Ilpesenranun
4. DnexTpoHHas JOKyMEHTalus

7.2 TlepeyeHb JUIIEH3MOHHOTO0 W CBOOOJHO PACHPOCTPAHSIEMOr0 TMPOrPaMMHOIO
ob0ecreyeHus

[lpu BBIMOSHEHWHM pacyeTHBIX 3a7ad W paboTe Haa pedeparaMu HCHOIb3YETCS
crenytomee mnporpammHoe obOecredenue: Microsoft Office (Word, Excel), ACD Labs
Chemsketch, Komnbrorepnas nporpamma Hyper Chemistry.

7.3 IlepeyeHb cOBpeMeHHBIX MPOdecCHOHATBLHBIX 023 JaHHBIX 1 HHPOPMATMOHHBIX
CIIPABOYHBIX CHCTEM

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

2. denepanbHbIi EHTP HH(DOPMAITMOHHO-00pa3oBaTeNbHBIX pecypcoB. URL:
http://fcior.edu.ru.

3. Poccutickuit oopasoBarenbubiii moprain. URL: http://www.school.edu.ru.

PexomMenyeTcs Takke HCIOIb30BaTh COBPEMEHHBIE 0a3bl MPOPEeCCHOHATbHBIX JaHHbBIX.

8. MaTepuajbHO-TeXHHYECKOE o0ecneueHne Mo TUCIUTTHHE (MOTYTI0)

Jlnst MatepuaabHO-TEXHUYECKOTO OOecredeHus: TUCHUIIUHBI «CTpoeHue BelecTBa»
UCIOJIb3YeTCsl MeJIoBasi ocka U yueOHO-HaydHas anmnaparypa (MHTEpaKTHBHas I0cka, HOYTOYK,
MYJIbTHMEIUHHBII TPOEKTOP).

Jlnst penieHrs MOCTaBICHHBIX 3a1a4 Tpedyercs Ttaxke [ID9BM yposHs He HIke Pentium
IV ¢ onepanuonnoit cucremoit Windows XP / 7 / 10, kommbloTepHass mporpamma Hyper

Chemistry.
Ne
Bl pabor MartepuanbHO-TEXHHYECKOE 00ecTieueHUe NUCIUTUTMHBI
AP (MOIyIIsT) ¥ OCHAIIEHHOCTH
1 JleximonHnele 3aHATHS | JlekunoHHas ayaAuTopHs, ayIMTOpUs AJIs IPOBEICHUS

CEMUHAPCKUX 3aHATUH, TPYNIIOBBIX U UHIUBUIYAIbHBIX
KOHCYJIbTaIlMi, TPOMEKYTOUHOM arTecTanuu tuna aya. 234C,
CHaO)XKCHHAs! KOMILIEKTOM y4eOHO# MeOeln, MHTePaKTHBHOM
JOCKOM, MEJIOBOH TOCKOM, MHTEPAKTUBHBIM ITPOEKTOPOM U
HOYTOYKOM.

2 Cemunapckue 3anstust | JIeKIMOHHAs ayAUTOPUs, YIeOHAs ayTUTOPHSI VT IPOBEICHUS
3aHATUH CEMUHAPCKOTO THIIA, TPYMIIOBBIX U HHIUBHyaTbHBIX
KOHCYJITAIIMA, TEKYIIET0 KOHTPOJIS U TPOMEKYTOUHOM
artecrauuu (aya. 416C), cHabxeHHast KOMIJIEKTOM y4eOHOM
MeOeITi, HHTEPAaKTUBHOM TOCKOM, MEJIOBOM JTIOCKOM,
WHTEPAKTUBHBIM POEKTOPOM M HOYTOYKOM.

3 CamocrosTenbHas Yuranbuelii 3a1 Ky6l'Y, ocHaleHHbIH KOMIBIOTEPHOM

pabota TEXHUKOMU ¢ BO3MOXXHOCTBIO ITOAKIIOYEHUS K ceTh «HTepHETY,
IpOrpaMMOil SKpPaHHOTO YBETMUEHUS U 00ecrieueHHbIN
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEPCUTETA;

YueOHble AyJAUTOPHUU IUIA CaMOCTOSTEIbHOMI pa60TBI
06yqa101unxcsi " KypCOBOI'O MPOCKTUPOBAHUA, OCHAILICHHLIC
KOMHBIOTCpHOﬁ TEXHUKOM C BO3MOXKHOCTBIO IOAKIIOUCHHUS K

cetu «Mutepuer»: ayn. 431C, 433C, 428C, 443C.

20




