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1. HEJIX U 3AJAYH OCBOEHUSA JUCITUITJINHBI

1.1 lleJm: KpaTKOC€ MU3JIOKCHHUC OCHOBHBIX pa3aCJIOB CTPOCHUS BEIICCTBA, KOTOPbIC HCO6XO,HI/IMLI JUIST U3YYCHUSA
C€CTCCTBCHHOHAYYHbIX NUCHUILIINH

1.2 | 3adauu: - chopmupoBaTh OCHOBHBIE TIOHATHUS U TIPEICTABJICHUS O BAKHEHIIINX (DU3UKO-XUMHUYECKUX MPOIIECCax,
3aKOHOMEPHOCTSIX M NPUHIIUIIAX;

- IOMOYb OCMBICIIUTh MEXaHU3M BIUSHHS (HPU3UKO-XUMHUYCCKHIX IIPOLICCCOB JJIsl IOHUMAHUS SIBIICHUIA,

- 0Ka3aTh [TIOMOIIb CTY/ICHTaM B BBIOOPE TEOPETUUECKHUX U IKCIIEPUMEHTAIBHBIX MOX0/I0B, KOTOpbIe HANOOJIee TTOJTHO
OTBEYAIOT 3alIPOCaM U TMOTPEOHOCTSIM OYAYIIUX YUUTEICH U HAYIHBIX pAOOTHHKOB;

2. MECTO JUCHHIIJIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT:

2.1 | TpeGoBaHus k nNpeaBapuTe/ILHO NOJTOTOBKE 00y4a0LIerocs:

2.1.1 | AHanuTH4yecKass XUMHs

2.1.2 | Marematuka

2.1.3 | ®usuka

2.1.4 | UadopmaTrka

2.1.5 | Heoprannueckasi Xumust

2.2 | JucuuninHbl 4 NPAKTHKH, I/l KOTOPHIX OCBOEHHE JAHHOH IMCHUILINHBI (MO1Y./11) He00X0IMMO KaK
npealIecTByOIEe:

2.2.1

222

223

2.2.4 | Oprannueckas XHMHS

225

2.2.6 | dusnueckas XUMUs

2.2.7 | Du3UKO-XMMUYECKUE METOIbI UCCIIEIOBAHUS

2.2.8 | KomounaHas xumus

2.2.9 | BeicokoMoneKyIsIpHble COEJUHEHUS

2.2.10 | MeTonp! aHan3a OUOJIOTHUYECKH aKTHUBHBIX BEIIECTB

3. KOMIIETEHIIY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCUILINHBI
(MOJY.JIsT)

IIK-1: CnocoGeH Hcno/1b30BaTh cucTeMy yHAaMEHTAJbHbIX XMMHYECKUX NOHATHI U eCTeCTBEHHOHAYYHbIX 3AKOHOB

HN/I-1.JIK-1: 3HaeT oCHOBHBIE €CTECTBEHHOHAYYHbIE 3AKOHBI M 3AKOHOMEPHOCTH NMPOTEeKAHNS XUMHYECKHX MPOLECCOB

OCHOBBI COBPEMEHHOI TEOPHH XUMHUUYECKOTO CTPOCHUSI; KBAHTOBBIE COCTOSHUS MOJIEKYJI; CHMMETPHSI MOJIEKYJISIPHBIX CHCTEM, UX
3JIEKTPUYECKHE M MATHUTHBIE CBOMCTBA; MEXXMOJIEKYJISIPHbIE B3aUMO/ICHCTBHS; CTPOCHUE KOHJICHCUPOBAHHBIX (a3 (KUIKOCTEH,
amMop(HBIX BeIIecTB, Me30(a3, KPHCTAIIIOB), UX MOBEPXHOCTEH U IPaHUI] paszena

HA-2.11K-1: IlpumeHsieT cucTeMy QyHIAMEHTAJbHBIX XUMHYECKHUX NOHATHI U eCTeCTBEHHOHAYYHbIX 32AKOHOB B
npodgeccHoHaIbLHOM 1eATeIbHOCTH

IIPUMCHSATDH O6H.[I/Ie 3aKOHBI XUMHUH, IPEACKAa3bIBaTh BO3SMOKXHOCTH U HAIIPABJICHUE MPOTCKAHUA peaKqu/'I, IMPOU3BOAUTH BBIYUCIICHUA
C WCIOJIb30BAaHWEM OCHOBHBIX MTOHSATHH M 3aKOHOB CTEXUOMCTPHH, MTOHATHH BO,Z[OpO,Z[HHﬁ " FI/I,Z[pOKCI/IJ'ILHHﬁ IOKa3aTecJib U HOHHOC
MpOU3BEACHUC BOAbI, COCTABJIATh YPaBHCHUA peaKHI/Iﬁ ruapojan3a, OKMCICHHUA-BOCCTAHOBJICHU A, 06pa3OBaHI/I$I n Jucconranmuu
KOMILJIEKCHBIX COCIMHEHUH

HUA-3.1IK-1: Baageer cucteMoii pyHIaMeHTAIbHBIX XUMHYECKHX NOHSITUH U eCTeCTBEHHOHAYYHbIX 3AKOHOB B paMKax
o0pa3oBaTeJbHOH U HAYYHOIi eI TeIbHOCTH

COBPEMEHHOI XNMHYECKOH TEPMUHOJIOTHEH B 00J1aCTH  XUMUH, OCHOBHBIMU HaBBIKaMU OOPAIEHHs C KOMITBIOTEPHBIMH
porpaMMaMu

- CO311aTh YCJIOBUA IJIA OBJIAACHUA MPAKTUIYCCKUMHU YMCHUAMU U HABBIKAMHU ITPH BBITTIOJTHCHUH DKCIICPUMCHTAJIbHBIX pa60T.




4. CTPYKTYPA U COJEPKAHUE JTUCIUIIJIMHBI (MOYJIsI)

Kon HaumenoBaHue pa3iesioB U TeM /BUJ Cemectp / | Yacos | Komneren- | Jlutepatypa | Unrte | Ilpumeuanue
3aHATHSA 3aHATHS/ Kvpc M PaKT.
Pazgean 1. Jlekuun
1.1 OCHOBBI KJIaCCHUYIECKON TEOPUHU 6 2 Na-1.11K-1 JI11 0
XUMHYECKOro cTpoeHus /Jlex/ na-2.11K-1 JI1.2J12.1
NA-3.11K-1 J12.2
1.2 DH3MYECKHE OCHOBBI YUEHHs O CTPOCHUU 6 2 na-1.11K-1 J1.1 0
moueky /Jlex/ NA-2.11K-1 JI1.2J12.1
nAa-3.11K-1 J12.2
1.3 CummeTpust MOJIEKYISIpHBIX cucteM /Jlex/ 6 2 NA-1.1IK-1 JI1.1 0
na-2.11K-1 JI1.2J12.1
nAa-3.11K-1 J12.2
1.4 DNeKTpUYECKHUe U MarHUTHEIE 6 2 Na-1.11K-1 JI11 0
cBoiictpa /Jlex/ Na-2.11K-1 JI1.2J12.1
NA-3.11IK-1 J12.2
1.5 MexMonexyaspHbIe 6 2 na-1.11K-1 J1.1 0
B3aumoeiictus /Jlex/ WJ1-2.11K-1 JI1.2J12.1
nAa-3.11K-1 J12.2
1.6 CoBpeMeHHEbIe PEICTABICHHS O CTPOCHUN 6 4 Na-1.11K-1 JI1.1 0
moutekyn. Hagmonexymnsipasie Na-2.11K-1 JI1.2J12.1
CTpyKTYpHI /JIek/ NA-3.11K-1 J12.2
1.7 CTpyKTypHas Ki1acCH(pUKaLUs 6 4 Na-1.11K-1 JI1.1 0
KOH/IEHCHUPOBaHHbIX (a3 /JIex/ NA-2.11K-1 JI1.2J12.1
NA-3.11IK-1 J12.2
1.8 CrpoeHue XuaKocTel 1 aMOPHBIX 6 4 na-1.11K-1 J1.1 2
Bemiects /Jlex/ Na-2.11K-1 JI1.2J12.1
nAa-3.11K-1 J12.2
1.9 Crpoenue me3odas /Jlex/ 6 4 NA-1.1IK-1 JI1.1 0
na-2.11K-1 JI1.2J12.1
nAa-3.11K-1 J12.2
1.10 Crpoenue kpuctamuios /Jlex/ 6 4 NA-1.11IK-1 JI1.1 2
nUa-2.11K-1 JI1.2J12.1
NA-3.11IK-1 J12.2
1.11 IloBepXHOCTh KOHAECHCUPOBAHHBIX 6 8 na-1.11K-1 J1.1 0
a3 /Jlex/ NA-2.11IK-1 JI1.2J12.1
nAa-3.11K-1 J12.2
1.12 OCHOBBI TEOPHH MOJIEKYIISIPHOU 6 20 Na-1.11K-1 JI1.1 0
cniekrpockornuu /JIex/ NA-2.11K-1 JI1.2J12.1
nAa-3.11K-1
Pa3znen 2. JIabopaTopHble 3aHATHS
2.1 OCHOBBI KJIaCCUYIECKO TEOPUHU 6 2 Na-1.11K-1 JI1.1 0
XUMHYECKOro cTpoenus /J1ad/ na-2.11K-1 JI1.2J12.1
NA-3.11K-1 J12.2
2.2 Du3MYECKHE OCHOBBI YUY€HHs O CTPOCHUU 6 4 na-1.11K-1 J1.1 0
Mouteky /J1a6/ NA-2.11IK-1 JI1.2J12.1
NA-3.11IK-1 J12.2
2.3 CummeTpust MOJIEKYJISIpHBIX cucteM /J1ab/ 6 2 NA-1.11IK-1 JI1.1 0
na-2.11K-1 JI1.2J12.1
nAa-3.11K-1 J12.2
2.4 DNeKTpUYECKHUe U MarHUTHEIE 6 8 Na-1.11K-1 JI11 0
cBoiictpa /J1a6/ Na-2.11K-1 JI1.2J12.1
NA-3.11K-1 J12.2
2.5 MexmonexyspHble 6 4 NA-1.1IK-1 JI1.1 2
B3auMoeiictus /J1ab/ WJ1-2.11K-1 JI1.2J12.1
NA-3.11K-1 J12.2
2.6 CoBpeMeHHbIe IPEICTABICHHS O CTPOCHUN 6 6 Na-1.11K-1 JI11 2
mouekynn. Hagmonexymnsipasie Na-2.11K-1 JI1.2J12.1
CTPYKTYpHI. /J1ab/ NA-3.11K-1 J12.2
2.7 CTpyKTypHas Ki1acCH(pHUKALUs 6 6 Na-1.11K-1 JI11 0
KOH/IEHCUPOBaHHbIX (a3 /J1ab/ NA-2.11K-1 JI1.2J12.1
NA-3.11K-1 J12.2




2.8 CrpoeHue )XUAKOCTEH U aMOphHBIX 6 6 na-1.11K-1 JI11 0

Bemiects /J1ab/ Na-2.11K-1 JI1.2J12.1
NA-3.11K-1 J12.2
2.9 Crpoenue kpuctayuios /J1ab/ 6 4 NA-1.IIK-1 JI1.1 2
nNA-2.11K-1 JI1.2J12.1
NA-3.11IK-1 J12.2
2.10 TToBepxHOCTH KOHAEHCHPOBAHHBIX 6 10 Na-1.11K-1 JI11 0
¢a3 /J1ad/ na-2.11K-1 JI1.2J12.1
na-3.11K-1 J12.2
2.11 OCHOBBI TEOPUH MOJIEKYIISIPHOU 6 10 Na-1.11K-1 JI11 0
cnexkrpockonuu. /J1ab/ NA-2.11K-1 JI1.2J12.1
NA-3.1IK-1
Pa3nea 3. CamocTosiTesibHast padoTa
3.1 Du3MYECKHE OCHOBBI YU€HHs O CTPOCHUU 6 2 na-1.11K-1 J1.1 0
monekyn /Cp/ na-2.11K-1 JI1.2J12.1
NA-3.11IK-1 J12.2
32 DNeKTpUYeCKnue 1 MarHUTHEIE 6 2 Na-1.11K-1 JI1.1 0
cBoiictBa /Cp/ na-2.11K-1 JI1.2J12.1
nAa-3.11K-1 J12.2
33 MexMonexysipHbie B3aumoaeictus /Cp/ 6 2 NA-1.1IK-1 JI1.1 0
na-2.11K-1 JI1.2J12.1
NA-3.11IK-1 J12.2
34 CrpyKTypHas Kiaccupukanus 6 2 NA-1.1IK-1 JI1.1 0
KOH/IeHCUpOBaHHbIX (a3 /Cp/ NA-2.11K-1 JI1.2J12.1
NA-3.11IK-1 J12.2
35 CrpoeHue )XUAKOCTEH U aMOphHBIX 6 2 Na-1.11K-1 JI1.1 0
Bemects /Cp/ na-2.11K-1 JI1.2J12.1
nAa-3.11K-1 J12.2
3.6 OCHOBBI TEOPHH MOJIEKYIISIPHOU 6 2,1 Na-1.11K-1 JI1.1 0
cnekrpockonuu. /Cp/ NA-2.11K-1 JI1.2J12.1
NA-3.11K-1
Pa3nea 4. Koncyabranumn
4.1 Koncynpranus no aucuuniune /Konc/ 6 2.9 WJI-1.11K-1 0
NA-2.11IK-1
nAa-3.11K-1
Pa3neu 5. IIpomexxyTouHast aTTecTamust
(3a4ér)
5.1 ITonroroBka k 3auéry /3auérCOLY/ 6 8,85 WJI-1.11K-1 0
NA-2.11IK-1
nAa-3.11K-1
5.2 Konrakthas padora /KCPATT/ 6 0,15 | UA-1.ITK-1 0
na-2.11K-1
na-3.11K-1

5. ®OHJ OHEHOYHBLIX CPEJICTB

5.1. IlosicHuTEeILHAS 3aNIMCKA

®oHI OLEHOYHBIX cPencTB GOPMHUPYETCS OTACIBHBIM JOKYMEHTOM B cOOTBETCTBUH C [lonokeHneM o GpoHIe OLEHOYHBIX CPEICTB B
T'opHO-AnTalickoM rocy1apcTBEHHOM YHUBEPCUTETE

5.2. OueHo4HbIe CpeACcTBa I/ TEKYIero KOHTPOJIst

IIpumepHbie TeMbI pedeparoB

1. KonebaTenpHble COCTOSHUS U KOJIe0aTeNbHBIE CIIEKTPHI.

2. KonebaHus MHOTOATOMHBIX MOJIEKYII - BAJIEHTHBIE, AedopMannonubie. Hopmanphble konebanus. XapakTepuCTUIHOCTD
KOJICOAHUIA, TPYIITIOBBIC KOJICOAHMS.

3. UndpakpacHas cniekrpockonus noraouieHus. [IpaBuna or6opa (mooKeHne moJioc U UX HHTEHCUBHOCTD).

4. Pacumppoka MK-criekTpoB 0 METOIY XapakTepucTHIecKux 4actot. [IpumeHenue MK-ciekTpoCcKoOnuu B CTPYKTYPHBIX
HCCIICIOBaHUSIX.

5. DNEKTPOHHBIC COCTOSHUS 1 AJICKTPOHHBIC BOJIHOBBIC (DYHKIIUH MOJIEKYJI, MX KiIacCH(UKaIHs, CBOHCTBA CHMMETPHHU.

6. DnexkTpuuecKre CBOMCTBA BEIIECTBA U CTPOCHHE €r0 MOJIEKYJI.

7. DneKkTpuUeCcKuil TUONBbHBIM MOMEHT. [losipHbIe 1 HENOJSPHEIE BEIECTBa

5.3. Tembl NHCBMEHHBIX padoT (3cce, pedpepaThbl, KypcoBbIe PadOTHI U AP.)




5.4. OueHouHbIe CpeCcTBA IS MPOMEKYTOYHOI aTTeCTallUK

HpI/IMepHHﬁ TECT UTOTOBOT'O TCCTUPOBAHUA

DN AW = =

AW~ DN

AWM =M

. Kakne oTimamnrensHbIe CBOMCTBA K METAIIMYECKIAM KPUCTAJUIAM HE OTHOCATCS?
. BEICOKAsI 3JICKTPOTIPOBOTHOCTH

. BBICOKA$! TEIIONPOBOIHOCTD

. YIPYTOCTh

. TJIACTUYHOCTD

. XpYyTIKOCTb

. YTO HE OTHOCHTCS K TIOJTyIPOBOJHUKAM?
. KapOun xpemuust

. 3ommoto

. T'epmanuit

. Kpemuuit

Kakux THIIOB XMMHYECKHX CBSI3€H B TBEPIOM TeJIe HE CYIIECTBYET?

. KoBanenThsie

. lonHbIe

. Co cMeUIaHHBIM THIIOM CBSI3H
. Merannuueckue

. MonekynsipHsie

. CBsI31 ¢ TIEpEHOCOM 3apsia

[Ipu Temmepatype KUIEHUS BOIBI CKOIBKO MPOIICHTOB BOAOPOAHBIX CBSA3EH OCTAIOTCS HEPa30pPBAHHBIMU?

.20%  2.50% 3.80%

C noHmKeHUEM HOTGHHHaHLHOﬁ OHEPrumn Kpucrtajjia

. €r0 CTPYKTypa OoJiee cTabMIIbHA
. €r0 CTPYKTypa MeHee CTaOMIIbHA
. CTPYKTYpa HE 3aBHCHUT OT BEJIMYMHBI [TOTEHIIUAIbHON YHEPIHH.

ﬂHH KaKuX U3 MCPCUUCICHHBIX CUCTEM MYJIbTHUIIOJIBHBIC MOMEHTEI PABHBI HYJIIO:

. s cucrem co chepryeckoil CUMMETpUCH

. JI1st TMHEHHBIX CHCTEM

. JUTSl MOJIEKYJI THIIa CHMMETPHUYHOTO BOJYKA
. U MOJIEKYJ TUIIa aCHMMETPHYHOTO BOJTIKA

. 1 IOApHBIX MOJIEKYT TUTIONb-IUITONFHOE B3aUMOICHCTBHE OT KAKHX ITapaMeTPOB HE 3aBHCHUT:
. OT COOCTBEHHOTO JHITOJIEHOTO MOMEHTA MOJICKYJIBI

. OT yucia ABorazpo

. OT TeMIIepaTypbl

. OT IUIOTHOCTH >KAIKOCTH

Pe3onaHcHBIE B3aMMOICHCTBHS MOJIEKYJI TIPOSIBISIOTCS:

. IIpu B3auMoaelCTBUN OJIMHAKOBBIX MOJIEKYI
. IIpu B3auMo1elicTBUH Pa3IMYHBIX MOJIEKYJT
. HUKOT'/Ia HE TPOSIBIISIIOTCS

CoriacHo Kakoil MoJieH KoJieOaTebHasl SJHEPTHsl OIMCHIBACTCS YPABHCHUEM
=hco - (v +1/2):

. MOJCJIb TApPMOHHUYECCKOI'0 OCHUILIATOPA

MOJICJIb HEXKECTKOTO KOJICOIIIOIIEToCs poraropa

. MOJCJIb KECTKOI'0 poTaTopa
. MOJZICJIb aHTAPMOHHYCCKOTO OCHUILIIATOPA

10. CornacHo kakoi MoJienu KojebaTenpHast SHEPTHS OTIMCHIBAETCS YpaBHEHUEM
Ev=ho - [(v+1/2)—(v+1/2)2 - x]:

1.
2.
3.
4.

MOJECJIb AHTAPMOHHUYCCKOTO OCHUIIIIATOpA
MOJ€CJIb TapMOHUYECKOr0 OCHUIIIATOpA

MOJCJIb HEXECTKOI'O KOHQ6H}OH.ICFOCH poraropa
MOJEJIb JKECTKOT'O pOoTaTopa

11. VYpaBHeHue AJis BpallaTeIbHON YHEPTUH JBYXaTOMHON MOJIEKYJIBI HIMEET BU/I:

1.
2.

E = (h2/ 8721) - j (j+1)
E=Av+1




=(ml-v12)/2 + (m2 -v22)/2
= hco(v+1)

eslles)

3.
4.
12. Bo BpamatenbHbIX CIIEKTPax JIBYXaTOMHBIX MOJICKYJ HHIUBHUIYaJIbHBIC TOJIOCHI MMOTJIOICHUS (MK UCITYCKaHHS) HAXOIATCS
JPYyTr OTHOCUTEJBHO JApyra:

1. Ha 0IMHAKOBOM PACCTOSHHUU

2. Ha Pa3IMIHOM PACCTOSTHUHU, HEOOXOIUMBI paCIEThI

3. Ha HECIMMETPHUYIHOM PACCTOSIHAN OTHOCHUTEIHHO HYJIEBOTO YPOBHS
4. Ha MPOU3BOJIBLHOM PACCTOSIHUU

13. Tlo xakoii hopmyIie pacCUUTHIBAIOT MOJBHYIO PePPAKITHIO:
I.RM =[(m2-1)/(n2+2)](M/d)=4/3- 1 -N-a

2. PM = (¢-1/6+2)-(M/d) = 4/3 n N-(as + aa + po2/3kT)

3. PM = (é-1/6+2)-(M/d) = 4/3 = N-(as + aa)

4. PM = (¢-1/6+2) =4/3 n ‘N1-(as + aa + po2/3kT)

14. YxaxuTe ypaBHCHHE OPUEHTAIIMOHHOM MOJIIPU3YEMOCTH
1.a=po2 /3kT

2.P=(4/3 = N) - no2/3kT

3.a=ad +aa+aop

4. anep =a>+aa

15. Yxaxwure ypaBHeHnue JlamxeBeHa-/[ebast s MoJb BemiecTBa (HETIOSIPHBIE MOJICKYJIBI):
1. PM = (é-1/é+2)-(M/d) = 4/3 n N-(a3 + aa)

2. PM = (¢-1/é+2)-(M/d) = 4/3 = N-(as + aa + po2 /3kT)

3. PM = (é-1/é+2) = 4/3 © N1-(a> + aa + po2 /3kT)

4. RM =(n2-1)/(n2+2)(M/d)=4/3 tN-a

16. K xakoMy THITYy U3 TIEpE€IHCIEHHBIX OTHOCHTCS MoJiekyina CH4:
1. MomnexybI THMIA cheprIecKOro BOTIKA

2. TMHENHbBIE MOJIEKYJIB

3. MOJIEKYJIBI THIIA ACHMMETPHUYHOTO BOJTIKA

4. MOJIEKyJIbl THIIA CUMMETPUYHOTO BOJTUKA

17. Ykaxurte COCTABHBIC YacTH JIe(hOPMAIIMOHHON MOJSPHU3ALUY:
1. aToMHast ¥ JIEKTPOHHAS TTOJIAPU3ALAN

2. aToMHasl ¥ OpUEHTALMOHHAS MTOJIIPU3ALUN

3. 2JIEKTPOHHASI K OPUEHTAITMOHHAS TTOJIIPU3AIIUN

4. OpyeHTalMOHHAS MOJIAPU3ALIUs

18. Uemy paBHa yacToTa Mepexojia ¢ HyJeBOro YpoBHs Ha BTopor: Y2«—(0 (CoriacHO MOJEIH aHrapMOHHYECKOTO OCHIILISTOPA):
1. 2w0

2. ho

3. 3m

4. 40

19. Yemy paBHa pa3HOCTh K0OJI€0ATEILHOM SHEPIHH ABYX COCEIHUX YpoBHEH (V + 1) 1 ¥ cornacHo MoJiesTl aHrapMOHHYECKOTO
OCIIMILIATOPA!

1. AE = ho(1 - 20x — 2x)

2. E=hco( + 1/2)

3. E=ho[(®+ 1/2) - (0 + 1/2)2x]

4. E = (h2/8xn2I) - j (j+1)

20. Haiiti COOTBETCTBHE:

1. nuueiHas ckopocTh - U

2. yrioBasi CKOpocTh - Q

3. MOMEHT MHEPLUUHU MOJIEKYJIBl - |

4. MOMEHT KOJIMYECTBA JBIDKCHHUS MOJIEKylIBl - ]

5. - X

Kpurepuu oneHku:

«OtmaHOo», 80-100%, MOBHIIEHHBIH YPOBEHB - CTYIEHT JOCTATOYHO XOPOIIIO BIAACET CTICIIHAIbHON TEPMHUHOJIOTHEH, 3HACT
OCHOBBI COBPEMEHHOW TEOPUU XUMHUYCCKOTO CTPOCHUS, UMEET MPEJICTABICHUS O KBAHTOBBIX COCTOSIHUSIX MOJICKYJ, O CHMMETPHH
MOJIEKYJSIpHBIX cucTeM. CTyIeHT IOCTATOYHO XOPOILO 3HAET OCHOBBI KOJICOATEIbHBIX U BpPAIATEIbHBIX CIIEKTPOB MOJICKY!I,
BJIaJICCT 3HAHUSIMH O KOHICHCUPOBAHHOM COCTOSIHUU BEIICCTBA, O MEKMOJICKYJISIPHBIX B3aMMOICHCTBHAX. BrajeeT crieruanbHO
TEPMHHOJIOTHeil, 3HAET OCHOBBI COBPEMEHHOM TEOPUH XUMHUYECKOTO CTPOCHHSI, IMEET IPECTABICHHS O




KBAaHTOBBIX COCTOSIHUSIX MOJICKYJ, 0 CHMMETPHU MOJICKYJISIPHBIX CUCTEM.
«Xopomo», 70-80%, MOPOTOBEI YPOBEHB - CTYJACHT 3HAET OCHOBHI KOJICOATEIFHBIX W BPAIIATEIbHBIX CIIEKTPOB MOJICKY,
BJIaJICCT 3HAHUSIMH O KOHICHCUPOBAHHOM COCTOSIHUH BEIIECTBA, O MEKMOJICKYJISIPHBIX B3auMoaeicTBrsX. [IpakTudecku BianeeT
CIeHAJIbHONW TEPMUHOJIOTHEH, 3HAKOM C OCHOBHBIMH IMOJIOXKEHUSMHU COBPEMEHHOM TEOPUH XUMHYECKOTO CTPOCHHSI, UMEET
MPEJICTABJICHUS O KBAHTOBBIX COCTOSHHUSIX MOJICKYIL.

CriocoOeH pOBOANTE, aHAIM3UPOBATH K HHTEPIPETHPOBATE PE3YIIBTATHI SKCIIEPUMEHTA. «Y ZOBIETBOPUTEIHHOY, 50-70%,
MOPOTOBBII YPOBEHB - 3HACT U COOJIIOIACT HA MPAKTUKE HOPMBI 110 TEXHUKE O€30MACHOCTH IPU paboTe C peaKTUBAMHU B
naboparopud. B 0CHOBHOM 3HaeT OCHOBBI KOJIEOATENbHBIX M BPALIATEIbHBIX CIIEKTPOB MOJIEKYJI, O MEKMOJIEKYISIPHBIX
B3aUMOJICHCTBHSAX.

YacTuaHO pa3dUpaeTcsi B TEOPUH OCHOBHBIX Pa3/IeOB IUCHUILTHHBL. MOXKET IPUMEHHUTh PAaCUeTHO-TEOPETUUECKIE METOIbI ISt
00pabOTKU Pe3yNIbTaTOB XUMUYECKOTO aHAIIN3A.

«HeynosnerBopurenpHo», MeHee 50%, ypoBeHs HE CHOPMHUPOBAH - CTYICHT CJIa00 3HAET OCHOBHI KOJIEOATCIHHBIX 1
BpaIaTeIbHBIX CIIEKTPOB MOJICKYJI, MPAKTUYCCKH HE BIAJICET CIICIIHAIBHON TEPMHUHOJIOTHEH, IMEET OOPBIBOUHBIC
MPE/ICTABICHUS O TEOPUU XMMHUYECKOT'O CTPOCHHSI M O KBAHTOBBIX COCTOSIHUSAX MOJIEKYJ. Y CTY/ACHTa HMEIOTCS CYILECTBEHHbIC
npoOeybl B 3HAHUSAX OCHOBHBIX MOJOXKCHUN YUeOHOH TUCIMILIMHBL. MOXET IPUMEHHUTh PACYETHO-TEOPETHYCCKUEC METOIBI JIJIS
00paboTKH pe3yabTATOB XUMHUYECKOTO aHAIH3a.

6. YHEBHO-METOJUMYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOAY JI)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHasi TUTepaTypa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3paTenscTBoO, roj On. agpec
JI1.1 | Qupenscon B.T". KBanToBas xumust. Mosnekyibl, MONEKYISIpHBIE Mocksa: BMUHOM.
CHCTEMBI M TBEP/IbIE TeNa: yueOHOe mocodue J13,2010
JI1.2 | Benep M.B. CrpoeHHe MOJIEKYII U OCHOBBL KBAHTOBOM Mocksa: http://www.iprbookshop.ru
XUMHHU: yueOHoe nocobue MockoBckuit /26626.html
TOpOJACKON
Melarorn4ecKuit

yauBepcureT, 2010

6.1.2. JlonoiHuTeIbHAS JUTEpPaTypa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3natenscTBo, TOJ On. axpec
J12.1 |Kynpusunos M.®., CoBpeMeHHBIE METO/Ibl CTPYKTYPHOI'O aHaIu3a Pocros-na-Jlony: http://www.iprbookshop.ru
Pynckas A.T., BEIIECTB: YUCOHUK Wzn-o IODY, 2009 | /47135.html
Kodanosa [u ap.] H.b.
JI12.2 |MoranoB A.A., IllMuar | DnekTpOHHOE CTPOCHUE aATOMOB: MOHOTpadus Wxesck: MxeBckuii | http://www.iprbookshop.ru
@ K., Berukos U.B. UHCTUTYT /92029.html
KOMIBIOTEPHBIX

uccineaoBanuii, 2019

6.3.1 IlepeyeHs NpPOrpaMMHOro odecnedeHust

6.3.1.1 | Kaspersky Endpoint Security ans 6usneca CTAHAPTHBIN

6.3.1.2 | MS Office

6.3.1.3 | MS WINDOWS

6.3.1.4 | SAanexc.bpayzep

6.3.1.5 | LibreOffice

6.3.1.6 | NVDA

6.3.1.7| PE]]1 OC

6.3.2 llepeyenb HHGPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | MexBYy30BCKasl 3JIEKTpOHHast OuOnuoTexka

6.3.2.2 | DnexrpoHHO-O6ubMMOTeuHas cuctema [IPRbooks

6.3.2.3 | baza nanHbIX «DneKTpoHHAs OMOIHOTEKa ['OpHO-ANTaliCKOTO TOCYJApPCTBEHHOTO YHUBEPCHTETA)

7. OBPA3OBATEJIbHBIE TEXHOJIOI'MA




KpYTJIBIN CTOI

npe3eHTanus

JAUCKYyCCUus

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAY JIS)

Homep ayauropun | Ha3znauenme OcHOBHOe OCHAIlIIeHHE

421 Al JlaGoparopust opraHuIeCcKONd XHMHUH. Pabouee mecto mpenogasarens. [locagounbie MecTa ISt
Y4eOHast ayTUTOpHS JJIs IPOBEICHHUS oOyuaromuxcs (10 KOJTHYECTBY O0YUAFOIIUXCS).
3aHSTHH JICKIIMOHHOT'O THUIIA, 3aHATHI VYueHudeckas 10CKa, XUMHYECKHE PEaKTUBBI, XUMUYECKas
CEMHHAPCKOT'0 TUIIA, KYPCOBOTO MOCY/1a, BEITSDKHBIC CHCTEMBI, TPUOOP IS IEPErOHKH, BECHI,
MIPOEKTUPOBAHUS (BBITIOJTHEHHS KYPCOBBIX WHBEHTApb JUISI 00CITy>KUBaHUS YI€OHOTO 000PYI0BAHHS,
paboT), TPYNIIOBBIX M WHANBUAYAILHBIX TIOJIKY JUIsSl XPaHEHUsT y4eOHOTO 000pyIOBaHUS

KOHCYJBTAIINH, TEKYIIEro KOHTPOII U
MPOMEXYTOUHOH aTTecTaluu

215 Al Komnerotepusiii kinace. YueOnast aynutopust | PaGodee mecto npenonasatens. [locagounsie Mecta s
JUTSI TIPOBEICHUS 3aHATHH JICKITAOHHOTO oby4Jaromuxcs (1o KOJMIECTBY 00yJaIONTUXCs).
THIIA, 3aHATHH CEMHUHAPCKOTO THIIA, Komnsroteps! ¢ goctynom B MHTEpHET

KypPCOBOTO MIPOCKTHPOBAHUS (BBIIIOTHEHUS
KypPCOBBIX PadoT), IPYIIIOBBIX U
WHIMBUYaJIbHBIX KOHCYJIBTAIMH, TEKYIEro
KOHTPOJISL ¥ TIPOMEKYTOYHOM aTTeCcTalny.
ITomerenne it CaMOCTOSTEILHON paOOTHI

9. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIIUXCSA IO OCBOEHHUIO JTUCHUILIIMHBI (MOY JIS)

Meroaudeckue yka3aHUs 10 OCBOCHUIO AUCIUIUINH (MOIYIIEH)

Jlexuuu, ¢ OAHOM CTOPOHBI — 3TO OJJHA U3 OCHOBHBIX (hOPM y4EOHBIX 3aHATHI B BBHICIINX YUeOHBIX 3aBESACHUIX, IPEICTABISIONIAs
co0oii crucTeMaTH4ecKoe, MOCIeI0BaTeIbHOE YCTHOE U3JI0KEHUE MPENOAaBaTeNIeM ONPEACICHHOTO pa3jieia KOHKPETHOW HayKH HITH
y4eOHO# AUCIMIUTUHEL, C APYTOi — 3T0 0cobast popMa CaMOCTOSATENEHON PaboThI ¢ YIeOHBIM MaTepuanioM. JISKIus He 3aMeHsIeT
c000ii KHUT'Y, OHA TOJILKO MOTAJKHUBACT K HEl, pacKpbIBas TEMY, IPOOIEMY, BBIIEISSI TIIaBHOE, CYIIECTBEHHOE, Ha YTO CICAYeT
00paTUTh BHUMaHHUE, YKa3bIBACT MYTH, KOTOPBIM HYXXHO CJIEIOBATh, JOOMBAsCHh TITYOOKOTO MOHUMAHHS IIOCTABICHHON MPOOIEeMbI, a
He o01Iel KapTHHBI.

PaboTa Ha JEeKIMH — 3TO CIOXKHBIN MMPOLECC, KOTOPHIil BKIIFOYAET B Ce0s TAKHE DJIEMEHTHI KaK CIIyIIAaHHE, OCMBICIICHHE U COOCTBEHHO
KOHCIICKTHpOBaHHE. J{Jisi TOr0, 4TOOBI JICKIHS BBITOIHIIIA CBOE HA3HAYCHHUE, BaXKHO MTOATOTOBUTHCS K HEl U €€ 3aIliCH elle 10
OPHUXO0/a IPENoAABATENS B ayAUTOPHIO. be3 3Toro nasnpHeiiee BOCIPHUATHE JICKIIMH CTAHOBUTCS CIIOXKHBIM. JIGKIHSI B yHHBEPCUTETE
paccuuTaHa Ha TOATOTOBICHHYIO ayIUTOpHIO. [IpenojaBaTenp u3naraet Jiro0oi BONpOC, OPUSHTHUPYSICh HA T€ 3HAHHS, KOTOPBIS
JIOJDKHBI OBITh Y CTY/ICHTOB, YCBOUBILMX MaTepUall BCeX MPEIbLAYIIHNX JSKIUA. Ba)kHO HAyYUThCs CIyIIATh MPENoAaBaTess BO
BpeMsl JISKLMH, MTO/ICPKUBATh HEMPEPhIBHOE BHUMaHHE K BBICTYMAIOLIEMY.

OpnHako, OJHOTO CITyIaHus HexoctarouHo. Heo6xoanmo (hHKCHpOBaTh, 3aMHMCHIBATH TOT IIOTOK HH(OPMAIIMH, KOTOPHIi cooOImaeTcs
BO BPEMsI JICKLIMH — HAYYUTHCS BECTH KOHCIIEKT JICKIUH, T1¢ (HOPMYITHPOBAIKCH ObI HAHOOICe BAXKHBIC MOMEHTBI, OCHOBHBIC
HOJIOXKEHUSI, H3JIaraeMblie JIEKTOPOM. J{Jisi BeleH ST KOHCIIEKTa JICKIIMH CJICAYeT UCIIONB30BaTh TETPaib. BeqeHne KOHCIIeKTa Ha
JINCTOYKAX HE PEKOMEHIYETCsI, IOCKOJIBKY OHH HE TaK yJOOHBI B HCIIOJIBb30BaHUH U 9aCTO TePSOTCs. [1pn opopmiIeHH KOHCIIEKTa
JIEKIUH HEOOXOIMMO OCTABJISATH MOJISL, TIE CTYJCHT MOXKET 3alUcaTh CBOU COOCTBEHHBIC MBICIIH, BO3HUKAIOIIHE apalyieIbHO C
MBICIISIMH, BBICKa3aHHBIMU JIEKTOPOM, @ TAKXKE BOMPOCHI, KOTOPbIE MOTYT BO3HHKHYTh B IPOLIECCE CITYLIAHUS, YTOOBI MOTYYHUTh HA
HUX OTBETHI IPU CAMOCTOSITENILHOM POpabOTKe MaTepuaia JICKIUH, IPU U3yICHHH PEKOMEHIOBAaHHOMN JIUTEPATyPhl HIIH
HEMOCPECTBEHHO y MPEeojaBaTess B KOHIE JeKIuu. COCTaBIIsIs KOHCIIEKT JICKLUH, CISAYeT OCTABIATh 3HAUYUTEIbHBII HHTEPBAI
MEX/y CTPOYKaMH. DTO CBS3aHO C TEM, YTO MHOT/A BO3HHKAET HEOOXOIMMOCTh BIIHCATh B IIEPBOHAYAIBHBINA TEKCT JCKIUH OJHY HIIH
HECKOJIBKO CTPOYEK, MMCIOLINX MPUHIUITHATFHOE 3HAYCHNE U OYCPIHYTHIX U3 IPYTUX HCTOYHUKOB. PaccTOsHHE MEXAY CTPOKaMu
HE00XOAUMO TAKKE [UISl OYCPKUBAHMS CIIOB HJIM LIEJIBIX TPYIII CJIOB (TaKoe MOJYePKHBAHNE BBI3BIBACTCS HEOOXOANMOCTHIO
MIPUBJICYs BHUMAHHE K TAHHOMY MECTY B TEKCTE IIPH MOBTOPHOM uTeHHH). OOBIYHO TOTYEPKUBAIOT ONMPEACICHHS, BEIBOIBI.

Takxke BaKHO IMOJTHOCTBIO 0€3 BCAKMX U3MEHEHHI BHOCUTD B TETPalb CXEMbI, TAOIHIIBI, YSPTEKHU U T.II., €CIH OHH TPEIIIONIAraloTCs
B JICKIMH. J{JIs TOT0, 4TOOBI COBMECTHTh MEXaHUYECKYIO 3aMUCh C MOYTH JOCIOBHBIM (DUKCHPOBAHUEM HAUOOJIee BAXKHBIX
MOJI0KEHHH, MOYKHO UCIIOIB30BaTh CUCTEMbI YCIOBHBIX COKpAIIeHHH. B mepByto ouepeib COKpAIAOTCsl JUIMHHEBIE CJIOBA U T€, YTO
HOBTOPSIIOTCS B PEYH JIEKTOPa Yamie Beero. [Ipr 3TOM caMo COKpAIeHHE TODKHO OBITH 10 BO3MOXHOCTH KPATKUM.

Cemunapckue (npakrudeckue) 3anatusi CaMocTosTesbHas paboTa CTYACHTOB 10 MOATOTOBKE K CEMHHAPCKOMY (TIPAKTHYECKOMY)
3aHSATHIO JOJDKHA HAYMHATHCS C O3HAKOMJICHHS C IUIAHOM CEMHUHAPCKOTO (IPAaKTHYECKOT0) 3aHSTHSI, KOTOPBIN BKIIOYACT B ceOst
BOIPOCHI, BEIHOCHMbIC Ha 00CY)XACHNE, PEKOMCHIALMH [0 MOATOTOBKE K CEMHUHAPY (IPAaKTHYECKOMY 3aHSTHUIO), PEKOMEHIYEMYIO
auTeparypy K Teme. V3ydeHue Matepuaia cieyeT HaqaTh ¢ IPOCMOTPa KOHCIIEKTOB JIeKInil. BOCCTaHOBHMB B MaMsITH MaTepHall,
CTYIICHT MPHUBOJUT B CUCTEMY OCHOBHBIC TIOJIOKEHHUS TEMBI, BOIIPOCHI TEMBI, BBIACISS B HEH TIIaBHOE M HOBOE, Ha YTO 00panainoch
BHHMAaHUE B JICKIMHU. 3aTeM CIIeIyeT BHUMATENbHO MPOYUTATh COOTBETCTBYIONIYIO INIaBy y4eOHHUKA.

st 6oniee yriryOJICHHOTO M3YYSHHUS BOIPOCOB PEKOMEHIYETCSI KOHCIIEKTHPOBAHUE OCHOBHOM U TOTIOJHUTENBEHOMN JTUTEPaTyphl.
Yurasi pEeKOMEHOBAHHYIO JINTEPATypPy, HE CTOUT ACCHBHO NPHHUMATH K CBE/ICHUIO BCE HAIIMCAHHOE, CICAYET aHAIN3HPOBATh




TEKCT, [yMaTh HaJl HIM, 3TOMY CIIOCOOCTBYIOT 3allMCH IO XOAY YTE€HHsI, KOTOPBIE MPEBPAILAIOT YTEHUE B MIPOLECC. 3aIIMCH MOTYT
BECTHCH B Pa3InYHON (hopMe: pa3BepHYTHIX U MPOCTHIX IUIAHOB, BHIITUCOK (T€3HUCOB), aHHOTAIIMN 1 KOHCIIEKTOB.

ITonoGpas, oTpaboTaB MaTepHa U YCBOUB €r0, CTYACHT JIOJDKEH HauaTh HEMOCPECTBEHHYIO IOJrOTOBKY CBOETO BBICTYILICHHUS Ha
CEMHHApPCKOM (TPaKTHYECKOM) 3aHATHH JJISl UETO CIeyeT IPOAYMaTh, KAK OTBETUTH HA KaXKAbIil BOIPOC TEMBI.

o xaxxoMy Bonpocy IJIaHa 3aHATUH HE00X0AUMO HOATOTOBUTHCS K YCTHOMY c000meH o (5-10 MuH. ), ObITh TOTOBBIM IIPUHSATH
ydacTue B 00CYKACHUH U JOTIONHEHUH JIOKJIAJI0B ¥ COOOIIEHUH (10 5 MUH.).

BricTyniienne Ha ceMUHAPCKOM (TIPAKTHYECKOM) 3aHSTHH JOJDKHO YAOBIETBOPATH CIIEIYIOIINM TPEOOBAHUSIM: B HEM H3JIararoTcst
TEOPEeTHYECKUE IOAXOIBI K pacCMaTpUBaEMOMY BOIIPOCY, JAETCsI aHAIN3 IPUHIIUIIOB, 3aKOHOB, OHATHH 1 KaTETOpHii;
TEOPETHUYECKUE TOJIOKEHUS HOAKPEIUIAIOTCS (haKTaMH, TPUMEPAaMH, BEICTYIIIIEHHE TOJDKHO OBITH apIyMEHTUPOBAHHBIM.

CamocrosTenbHas paboTa 00y4aroIuxcs — 3TO IUIAHUpyeMast ydeOHasi, y4eOHO-UCCIIeA0BaTENIbCKAs, HAYYHO-HCCIIEI0BATEIbCKAS
paboTa, BBIMOIHAEMAas: BO BHEAYAUTOPHOE BPEMs 110 33IaHHIO M IPU METOANYECKOM PYKOBOJICTBE MPEIoIaBaTelis, HO 0e3 ero
HEMOCPECTBEHHOTO YYaCTHsL.

O0beM caMOCTOSTENBHOM PaOOTHI OMPEACIACTCS YYeOHBIM IIIAHOM OCHOBHO# NpodeccnoHanbHOM 00pa30BaTeIbHON IPOrpaMMBbl
(OIIOII), paboueit mporpaMMoit JUCIUTUTUHBI (MOTYJISE).

CamocrosTenbHas paboTa OpraHu3yeTcsl ¥ IPOBOJUTCS € LENIbI0 GOpMHUPOBaHUS KOMIIETEHINH, TOHNIMAaEMBIX KaK CIOCOOHOCTD
NPUMEHSTh 3HaHWS, YMEHHS ¥ JUYHOCTHBIE KauyecTBa /IS YCIEIIHOM IPaKTHIECKOH IeATeIbHOCTH, B TOM YHCIIe:

- popMupoBaHus yMEHHH 1O TIOUCKY ¥ UCIIOJIb30BAaHHIO HOPMATUBHOM, ITPABOBOM, CITPABOYHON M CHEIMABHOM JINTEPATYPHI, a
TaKOKe IPYTrHX UCTOYHUKOB UH()OPMALIUH;

- Ka4eCTBEHHOTO OCBOCHHUS M CHCTEMATU3AlUH MOJTYYSHHBIX TEOPETUICCKUX 3HAHUH, UX YTIIyOICHHS U PACIIUPESHUSI IO
MIPUMEHEHHUIO HA YPOBHE MEKIPEIMETHBIX CBA3CH;

- hopMupPOBaHHS YMEHUS IPUMEHSATD IOJydSHHbIE 3HAHUS Ha MIPAKTHKE (B MPO(ECCHOHATIBHON ESTEIFHOCTH) U 3aKPEIUICHUS
MPaKTHIECKUX YMEHHUN 00yJarommxcs;

- Pa3BUTHS MO3HABATENBHBIX CIOCOOHOCTEH, (OPMUPOBAHMUS CAMOCTOATENHHOCTH MBILUICHNS 00y4JalomnXCs;

- COBEpIIICHCTBOBAHMUS PEYEBBIX CIIOCOOHOCTEH 00yUaromumxcs;

- hopMupoBaH¥s HEOOXOIMMOTO YPOBHSI MOTHBALIMK 00YYAIOIIUXCS K CUCTEMATHIECKON paboTe AJIsl MONyYSHUS 3HAHUH, YMEHHH U
BJIaJICHUI B IEPHOJT YIEOHOTO CEMECTpa, aKTUBHOCTH 00YYaIOIINXCSl, TBOPYECKOW MHUIIMATUBBI, CAMOCTOSATEIBHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;

- popmMupoBanus CrIOCOOHOCTEH K CAaMOPA3BUTHIO (CAMOIIO3HAHHIO, CAMOOIIPE/ICIICHHIO, CAMOOOPA30BaHUIO,
CaMOCOBEPLIEHCTBOBAHHIO, CAMOPEATH3ALMH 1 CAMOPETYIISILNN);

- Pa3BUTHS HAYYHO-UCCIIEA0BATEIBCKIX HABBIKOB;

- Pa3BUTHS HaBBIKOB MEKJIMYHOCTHBIX OTHOIICHHUI.

K camocTosTenpHOi paboTe Mo TUCHUIUTHHE (MOIYITI0) OTHOCATCS: MPOPa00TKa TEOPETHYECKOTO MaTepHaa JUCIUIUTAHBI (MOIYIs);
MOJrOTOBKA K CEMUHAPCKAM M MPAKTUUSCKUM 3aHATHAM, B T.4. MOJrOTOBKA K TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH O0YYaIOIIXCSI
(Texymias aTTecTalys); MOroTOBKa K 1a00paTOPHBIM paboTaM; MOArOTOBKA K MPOMEKYTOYHOH aTTecTanuy (3a4éram, IK3aMeHam).
Buabl, opMbI 1 00BEMBI CAMOCTOSATEIBHON PabOThl 00YUIAIOMINXCS TPU U3YYCHUH JUCIUIUTAHBI (MOIYJIsI) OIPEICIISIFOTCS:

- COoJIep)KaHUEM KOMIIETEHIMN, (OPMUPYEMBIX TUCIMIUTMHON (MOIYJIEM);

- crietiu UKo JUCHUIUTUHBI (MOJTYJIs), IPUMEHSEMBIMH 00pa30BaTeIbHBIMU TEXHOJIOTHSIMH;

- TpynoeMkocTbio CP, npeaycMOTpeHHO# yueOHBIM ILIaHOM;

- YPOBHEM BbICLIEr0 00pa3oBaHust (bakaaaBpHaT, CIICIHAINTET, MATHCTPATypa, aCHHUPAHTYpa), Ha KOTOpoM peanusyercs OITOIT;
- CTETICHBIO MOJrOTOBJICHHOCTH 00YJaIOIINXCSL.

PexoMeHanum No moaroToBKe K 9k3aMeHy (3a4ety)

DopMbI KOHTPOJIS 3HAHKH M0 OKOHYaHUH Kypca — 9K3aMeH (3a4eT), M0 OKOHYaHUH TOTO WIIM WHOTO pa3jiesa AUCUUILIHHBI HIIH B
COOTBETCTBHU € paboyeil MporpaMmoil — ayAnTOpHast KOHTPOJIbHAs paboTa (TECTHPOBAHUE).

i ycnenrHo# cauu sk3aMeHa (3auera) peKOMEeHyeTcs COONII0JaTh HECKOJILKO TPABHIL.

1. ITonroroBka K 5k3aMeHy (3a4eTy) JOIDKHA TPOBOAUTHCS CUCTEMATHYECKH, B TEUEHHE BCETO CEMECTpa.

2. VlnTeHcuBHas HOATOTOBKA JOJDKHA HAUaThCs HE MO3HEE, YEM 3a MECSI-IIONTOPA 0 HK3aMeHa (3a4eTa): paclpeAeInTe BOIPOCH
TaKKM 00pa3oM, 4TOOBI YCIETh BBIYUYUTD WM HOBTOPUTD MX MOJHOCTBIO JI0 HAYAJIa CECCUH.

3. Jlannble 3-4 aHs mepen 9K3aMEHOM PEKOMEHYETCs HCIIOJIb30BaTh JUIsl IOBTOPEHHS CIICAYIOMINM 00pa3oM: pacipe/ieiuTh
BOIPOCHI Ha TIEPBbIC 2-3 Hs, OCTABUB MOCICAHUI IeHb CBOOOTHBIM. MICIIOIB30BaTh €ro Asl MOBTOPEHHS Kypca B IEJI0OM, YTOObI
CHCTEMAaTHU3UPOBATh MaTePHall, a TAKKE TOYIHTh HEKOTOPbIE BOIPOCH (KaK MOKA3bIBAET OIBIT, UMEHHO ITOTO JHS OOBIYHO HE
XBaTaeT Ul TOJHOTO IIOBTOPEHUS Kypca).

OnHO¥ 13 TIaBHBIX 3aa4 B OPraHU3aIMU Y4eOHOTo Ipornecca sIBISIETCS Pa3BUTHE HHULUATUBEI, TBOPUYECTBA M CAMOCTOSATEIBHOCTH Y
ctyaeHnToB. OCHOBOI1 B 3TO# paboTe SBJISETCS BHIOJHEHUE 3a/IaHUI TI0 CAMOCTOSITENBHON padoTe. ITo opMa ydeOHBIX 3aHATHIA
croco0CcTByeT GOPMHUPOBAHUIO Y CTYACHTOB TEOPETUUECKOTO MBIILIEHHS, YMEHHS aHAIU3UPOBATH U IOHUMATh CO/IEPKAHKE U
CYIIHOCTb M3y4aeMOro IpeaMeTa.

Pelienune 3THX 33/1a4 HEBO3MOXKHO O€3 MOBBILICHHS POJIH CAMOCTOSATEIBHON PabOTHI CTYACHTOB HaJl YUeOHBIM MATEPUAIIOM,
YCUJICHHSI OTBETCTBEHHOCTH TPETOIABATENS 32 PA3BUTHE HABBIKOB CAMOCTOSTENILHOM pabOThI, 32 CTUMYIUPOBAHHE
npodeccnoHaIbHOTO POCTa CTYACHTOB, BOCIIUTA-HUE UX TBOPUECKOM aKTHBHOCTH M MHUIIMATHUBEL. BHepeHHe B MPaKTHKY yueOHBIX
MPOTPaMM C MOBBIIICHHOH JJ0JIel CaMOCTOSITENBHON PabOThl AKTMBHO CIIOCOOCTBYET MOJIEpHH3AINN Y4eOHOTO mponecca. s atoro
Ha Kadenpe pa3paboTaHa cUCTEMa Pa3IMYHBIX TUJAKTHIECKUX CPEACTB aKTUBHU3ALMN U YIPABICHUS T03HABATEIHHOM
JeATeNTbHOCTBIO CTYACHTOB.

Ha6opaTopHLIe pa6OTI>I SABJIAKOTCA OCHOBHBIMHM BHJIaMHU y‘le6HLIX 3&H$ITI/Iﬁ, HaIpaBJICHHBIMU Ha DKCIICPUMCHTAJIbHOC (HpaKTI/I‘{eCKOC)
TOATBEPIKACHUEC TCOPCTUICCKUX MOJIOKEHUHN U (1)0pMI/IpOBaHI/Ie 06H1€Hp0(beCCI/IOHaJ'II)HLIX u HpO(beCCI/IOHaJ'H)HLIX KOMHeTeHHHfI. OHu
COCTaBJIIIOT BAXXHYIO 4YaCThb TeopeTW{ecxoﬁ u HpO(beCCPIOHaJILHOﬁ HpaKTH‘{eCKOﬁ IOATOTOBKH.




B npouecce m1abopaTopHOii pabOTHI Kak BUIA yI4€OHOTO 3aHATHS CTYICHTHI BBIOIHSIOT OHO WM HECKOJIBKO 3aJaHUH IO
PYKOBOJCTBOM IPENOJABATENS B COOTBETCTBUU C U3y4aEMBIM COJEPIKaHUEM y4eOHOro MaTepHaa.

IIpu BBITIOMHEHNH 00YHAIOIMUCS TA00PATOPHBIX Pa0OT 3HAYMMBIM KOMIIOHCHTOM CTAHOBSTCS IPAKTUYECKUE 3aJaHHS C
HCIIONB30BaHUEM KOMIBIOTEPHOH TEXHUKH, Ta00PATOPHO - MPHOOPHOTO 000PYIOBaHUS U Ap. BeInonHeHNe cTyAeHTaMu
7Ta00PaTOPHBIX PabOT IPOBOJUTCS C IENBIO: (POPMHUPOBAHUS YMEHUMH, IPAKTHYECKOTO OIBITA (B COOTBETCTBHUHU C TPEOOBAHUSIMH K
pe3ynpTaTaM OCBOSHHMS TUCLUIIIMHBI, U HA OCHOBAaHHH NepedHs (opMHUpYyEeMBIX KOMIIETEHINH, YCTAaHOBICHHBIMH paboueii
HpOrpaMMOH TUCIUIUINHEL), 0000IIEHNS, CHCTEMATU3AINH, YIITyOIeHNUs, 3aKPeIUICHHUS [TOJIyYCHHBIX TEOPETHIECKUX 3HAHUH,
COBEPIIIECHCTBOBAHUS YMEHHUI IPHUMEHATH MTOTYUCHHBIE 3HAHUS HA TIPaKTHKE.

CocraB 3a1aHuii 17151 1JaOOpaTOPHOI PabOThI AOKEH OBITh CINITAHUPOBAH C PACYETOM, YTOOBI 32 OTBEICHHOE BPEMsi OHU MOTJIH OBITh
BBITIOJIHEHBI KAYECTBEHHO OOJBITIMHCTBOM CTYCHTOB.

Ipu nIaHUPOBaHUH TaOOPATOPHBIX PAOOT CIIEMyeT YYUTHIBATh, YTO B XOJI€ BBITOIHEHNS 3aJaHUH Y CTYCHTOB (JOPMHUPYIOTCS
YMEHUS ¥ IPAKTHYECKHUH OIBIT PaOOTHI ¢ pa3IMYHBIMU IPHOOPAMH, YCTAaHOBKAMH, TaOOPATOPHBIM 000PYJOBaHHEM, allapaTypoii,
IporpaMMaMy H Jp., KOTOPBIE MOTYT COCTABJIATh YacTh MpodeccnoHaIbHON MPaKTHUECKOM MOATOTOBKH, a TaKKe
HCCIIe0BaTeNbCKUE YMEHHS (Ha0MoaaTh, CPaBHUBATh, aHATIM3UPOBATh, YCTAHABINBATH 3aBUCHMOCTH, J€IaTh BEIBOJIBI M 0000LICHHS,
CaMOCTOSITETbHO BECTH HCCIIEA0BaHNE, 0DOPMIIITE PE3yIbTaThI).

BerimonaeHnIo 1a00paTopHEIX PaboT MPEAIIeCTBYET IPOBEPKA 3HAHUH CTYJCHTOB - HX TEOPETHIECKOH TOTOBHOCTH K BHIITOJIHEHHIO
3a1aHUsL.

@DopMBI OpraHU3alIK CTYACHTOB IIPU NPOBEICHIN Ta00PaTOPHBIX PaboT: (ppoHTAIBHAS, TPYIIOBAs M HHANBHAyaIbHas. [Ipn
(poHTaNBHOM (hOpMe OpraHH3aIMy 3aHATHII BCe CTYACHTHI BEIIIONHIIOT OJHOBPEMEHHO OJHY H Ty ke padoty. IIpu rpymnmoBoii
(hopMe opraHM3anUK 3aHATUH OJHA ¥ Ta JKe PaboTa BBIIOIHACTCS TPyIIaMH 110 2 - 5 genosek. [Ipu mHANBHAYaNBEHON opme
OpTaHM3ALNH 3aHATUI KaXKIBIA CTYACHT BBINOJIHICT HHINBHIAYAIBHOE 3a/laHUE.

Tekymuii KOHTPOJIb YI€OHBIX JOCTHXKEHUI MO pe3yIbTaTaM BBIIIOJIHEHHUS Ja00PaTOPHBIX PaObOT MPOBOJUTCSI B COOTBETCTBUH C
CHCTEMOH OIIeHMBAHUS (PEUTHHIOBO, HAKOTIUTENBEHOH U 1Ip.), a Taroke GopMaMH U MeToJaMu (KaK TPagULHOHHBIMH, TaK U
MHHOBAaIMOHHBIMU, BKJIFOUas KOMITBIOTEPHBIC TEXHOJIOTHH), YKa3aHHBIMHU B pabodeil mporpaMMe IUCIUIIINHEL (MOayis). Texymuit
KOHTPOJIb IIPOBOJIUTCS B IIPefeNax y4eOHOrO BPEMEHH, OTBEJCHHOTO PA00YNM y4eOHBIM IIIAHOM Ha OCBOCHHE JUCIUILINHEL,
pe3yIbTaTHl 3aHOCATCS B )KyPHAJ yIeOHBIX 3aHITHI.

O0BbeM BpeMeHHU, OTBOIUMBIN Ha BBINOJHEHHE J1a00PATOPHBIX PabOT, INIAHUPYETCS B COOTBETCTBUU ¢ yueOHbIM manoM OITOIL.
ITepeuens nadopaTopubix padboT B PIT/I, a Takke KOJTHYECTBO YaCOB HA UX IPOBEJCHUE TOJKHBI 00ECIIEYMBATh PEaTU3alHIO
TpeOOBaHMIA K 3HAHHUSM, YMCHUSM M MPAKTUYECKOMY OMBITY CTYJIECHTA MO AUCHMILIMHE (MO t0) cooTBeTcTBYytomiend OITOII.




