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1. HEJIA U 3AJTAYH OCBOEHUA JUCITUITJINHbBI

1.

Ju—

U@/Zl/l.' KPaTKOE€ HM3JIOKCHUE OCHOBHBIX PAa3ZICIIOB CTPOCHUS BECUIECTBA, KOTOPBIC HeO6XO,Z[I/IMI:I JUTSL U3YYCHUA
€CTCCTBEHHOHAYYHbIX JUCHHUIIIINH

1.2| 3a0auu: - chopMHUpOBaTE OCHOBHBIC TIOHSATHS W MPEACTABICHHUS O BAXKHEHITNX (PU3UKO-XUMUYECKIX MPOIIeccax,
3aKOHOMEPHOCTSIX U MPUHIINIIAX;

- MIOMOYb OCMBICIIUTh MEXaHHU3M BIHSHUS (PH3UKO-XUMUYECKHUX MPOIIECCOB JUIS MOHMMAHHUS SIBICHUI,

- OKa3aTh IIOMOII[b CTYJICHTaM B BEIOOPE TEOPETHYECKUX M IKCIIEPUMEHTAIBHBIX MOAXO0/I0B, KOTOPbIe HanboJIee MOIHO
OTBEYAIOT 3aIIPOCaM U MOTPEOHOCTAM OYIyIIHMX YUUTENIEH 1 HAyYHBIX PaOOTHHUKOB;

- CO3/1aTh yCJIOBUA MJIA OBJIAACHUA NPAKTUYCCKUMHU YMCHHUAMU U HABBIKAMU TIPH BBINIOJITHCHUHN OKCIICPUMEHTAJIbHBIX pa60T.

2. MECTO JUCHUILIJIMHBI B CTPYKTYPE OOII

Huxn (pazmen) OOIT:

2.1| TpeGoBaHus k NpeABapUTeIbHOI IOATOTOBKE 00y4aI0LIerocs:

2.1.1| AHanuTudeckass XUMUs

2.1.2 | MaremaTnka

2.1.3 | ®usuka

2.1.4| Heopranuueckast XuMust

2.2 | AMCcUuNINHBI H NPAKTHKH, V151 KOTOPBIX OCBOCHHE IAHHOM JHCHUNIHHBI (MOIY/I5) HEOOXOTUMO KAK
npe/lecTByolee:

2.2.1| Oprannyeckast XUMHs

2.2.2 | ®usnyeckass XMMHUS

2.2.3 | ®U3UKO-XUMHUYECKHE METOIEI HCCIEIOBAHMUS

3. KOMIETEHI[Y OBYYAIOILLETOCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIHATIINHBI
(MOJLYJIST)

IIK-1: CnocofeH HCno0Ib30BaTh ccTeMY QYHAAMEHTAIbHBIX XUMHYECKHX NOHATUI U €CTeCTBEHHOHAYYHBIX 3AKOHOB

HNI-1.1TK-1: 3HaeT 0CHOBHbIE €CTECTBEHHOHAYYHbIE 3AKOHBI M 3AKOHOMEPHOCTH NMPOTEeKAHUS XUMHYECKHX MPOLECCOB

OCHOBBI COBPEMEHHOH TEOPUH XUMHYECKOTO CTPOCHNUS; KBAHTOBBIE COCTOSTHHS MOJICKYJT; CHMMETPHS MOJIEKYJISIPHBIX CHCTEM, HX
AIIEKTPUYECKNE U MAaTHUTHBIE CBOMCTBA; MEKMOJICKYIISIPHBIC B3aNMOACHCTBHS; CTPOCHHE KOHICHCHPOBAHHBIX (a3 (KUIKOCTEH,
aMOp(QHBIX BeulecTB, Me30(]a3, KpUCTAIIIOB), UX IOBEPXHOCTEH U TpaHuI] pa3aesa

HNA-2.11K-1: IIpumensier cucteMy (PyHIaMEHTAJIbLHBIX XMMUYECKUX IIOHATHI M €CTeCTBEHHOHAYYHbIX 3AKOHOB B
npodgeccHoHANBHOI JeATeJTbHOCTH

TMPUMCHSATH 06HII/IC 3aKOHBI XUMHWU, TPEACKA3bIBATH BOBMOKHOCTH U HAIIPABIICHUE MPOTCKaAHUA peaKHHﬁ, IIPOU3BOAUTD BBIYHUCIICHUS
C UCTO0JIb30BAHUEM OCHOBHBIX IMOHSTHH 1 3aKOHOB CTCXUOMCETPUH, TOHATUI BO,Z[OpOZ[HLIfI n l"I/II[pOKCI/IJ'ILHHﬁ II0Ka3aTCjib U HOHHOC
MMPONU3BCACHNUEC BOAbI, COCTABIATH YPABHCHUSA pCaKHI/Iﬁ TUAPOJIN3a, OKUCIICHUA-BOCCTAHOBJIICHUS, 06p8.30BaHI/IH n aucconuanmu
KOMILIICKCHBIX COG,HI/IHGHI/Iﬁ

NA-3.11K-1: Baageer cucteMoli (pyH1aMeHTANBHBIX XMMHYECKHX HOHATHI U €CTECTBEHHOHAYYHBIX 3AKOHOB B paMKax
o0pa3oBaTeJbHON 1 HAYYHON JesATeJbHOCTH

COBPEMEHHOW XUMHYIECKOH TEPMHUHOJIOTHEH B 00JIaCTH XMMHH, OCHOBHBIMU HABBIKAMH OOPAIICHUS ¢ KOMITBIOTEPHBIMH
HporpaMMamMu

4. CTPYKTYPA U COJIEPKAHME JUCIUILIMHBI (MOIYJIS)

Kon HaumeHoBaHue pa3esioB U TeM /BU]L Cemectp | YacoB | Komneren- | Jlurepatypa | Unre | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kype IHH PAKT.
Pazpean 1. Jlekuun
1.1 OCHOBBI KJTaCCHYECKON TEOPHH 6 2 NA-1.11K-1 JI.1 0
XMMHUYECKOTO CTpoeHus /JIex/ NA-2.I1K-1 J1.2J12.1
na-3.11K-1 2.2




1.2 Du3UYECKUE OCHOBBI YYECHUS O CTPOCHUU 2 na-1.11K-1 J1.1
MoJeky /Jlex/ na-2.11K-1 J1.2J712.1
NI-3.11K-1 2.2
1.3 CummeTpust MOJIEKYJISIPHBIX cucTeM /JIex/ 2 Na-1.I1K-1 JI.1
na-2.11K-1 JI1.2J12.1
na-3.11K-1 2.2
1.4 DJeKTpudyecKiue U MarHUTHBIE 2 NA-1.ITK-1 JI1.1
cBoticTa /JIex/ NI-2.11K-1 JI1.2J12.1
NA-3.I1K-1 2.2
1.5 MesxMoneKyIIpHbIe 2 NA-1.I1K-1 J1.1
B3aumoseicteus /JIex/ WI-2.11K-1 JI1.2J12.1
NA-3.11K-1 2.2
1.6 CoBpeMeHHBIE MTPEICTABICHUS O 4 Na-1.11K-1 J.1
cTpoeHuu MoiiekyJ. Hangmonexymsipabie na-2.11K-1 JI1.2J12.1
cTpyKrypsl /JIex/ na-3.11K-1 2.2
1.7 CrpyKkTypHas KiacCUpHUKAIUSI 4 Na-1.11K-1 JI1.1
KOHJICHCUpOBaHHBIX (a3 /JIex/ Na-2.11K-1 JI1.2J12.1
Na-3.I1K-1 2.2
1.8 CrpoeHue XuaKocTeil 1 aMop(HBIX 4 na-1.11K-1 J1.1
Bemects /JIex/ na-2.11K-1 J1.2J12.1
NI-3.11K-1 2.2
1.9 Crpoenne me3odas /Jlex/ 4 NI-1.ITIK-1 J1.1
n-2.11K-1 JI1.2J12.1
na-3.11K-1 2.2
1.10 Crpoenue kpucTasuio /JIex/ 4 na-1.11K-1 1.1
Na-2.11K-1 JI1.2J12.1
NA-3.I1K-1 2.2
1.11 IToBepXHOCTh KOH/IEHCUPOBaHHBIX 8 nAa-1.I1K-1 JI1.1
¢a3 /Jlex/ na-2.11K-1 J1.2J712.1
NI-3.11K-1 2.2
1.12 OCHOBBI TEOPUHU MOJIEKYJISIPHOM 20 NJ-1.1IK-1 JI1.1
criekrpockonun /JIex/ Na-2.11K-1 JI1.2J12.1
na-3.11K-1
Paznen 2. JlaGopaTopHble 3aHATHS
2.1 OCHOBBI KJIaCCHYECKOI Teopun 2 NA-1.ITK-1 J1.1 TECT
XHMHYECKOTO CTpoeHus /J1ad/ na-2.11K-1 J1.2J12.1
Na-3.11K-1 2.2
2.2 DU3UUECKUE OCHOBBI YYECHUS O CTPOCHUU 4 NAa-1.I1K-1 J1.1 TECT
monexyn /J1ab/ NA-2.I1K-1 JI1.2J12.1
na-3.11K-1 2.2
23 CuMMeTpHst MOJEKYJSIPHBIX cucteM /J1ad/ 2 na-1.11K-1 J1.1 TecT
Na-2.I1K-1 JI1.2J12.1
na-3.11K-1 2.2
2.4 DJexTprudyecKkue 1 MarHUTHBIE 8 NA-1.ITK-1 J1.1 TeCT
cBoiicTsa /J1a6/ na-2.11K-1 J1.2J712.1
NI-3.I1K-1 2.2
2.5 MexMornexysipHbIe 4 NAa-1.I1K-1 JI1.1 TEeCT
B3auMogeiicTeus /J1ad/ WJ1-2.11K-1 JI1.2J12.1
na-3.11K-1 2.2
2.6 CoBpeMeHHBIE MTPEICTABICHUS O 6 NA-1.11K-1 JI.1 TecT
cTpoeHnHn Monekyi. HagmonexynspHeie Na-2.11K-1 JI1.2J12.1
CTPYKTYpHI. /J1ab/ na-3.11K-1 2.2
2.7 CrpykrypHas kiaccupuKaus 6 NA-1.ITK-1 J1.1 TeCT
KOHJ/ICHCUPOBaHHBIX (a3 /J1ab/ na-2.11K-1 J1.2J712.1
Na-3.I1K-1 2.2
2.8 Crpoenne xunkocTeil 1 aMopHBIX 6 NA-1.I1K-1 J1.1 TeCT
BerecTs /J1ao/ WJ1-2.11K-1 JI1.2J12.1
na-3.11K-1 2.2
2.9 Crpoenue kpuctamios /J1ad/ 4 N-1.ITK-1 J1.1 TECT
Na-2.I1K-1 JI1.2J12.1
na-3.11K-1 2.2
2.10 [ToBepXHOCTh KOHAEHCHUPOBAHHBIX 10 NA-1.ITK-1 J1.1 TeCT
¢a3 /J1ad/ na-2.11K-1 J1.2J712.1
N-3.11K-1 2.2




2.11 OCHOBBI TEOPUU MOJEKYIIPHON 10 na-1.11K-1 J1.1 TECT
criekrpockomnu. /J1a6/ na-2.11K-1 J1.2J712.1
NI-3.11K-1
Pazgen 3. CamocrosiTenbHast padora
3.1 ®dusnyecKre OCHOBBI YUEHHsSI O CTPOSHUHU 2 NA-1.11K-1 J1.1 TEeCT
monexyn /Cp/ Na-2.I1K-1 JI1.2J12.1
NA-3.I1K-1 2.2
32 DJeKkTpryecKiue U MarHUTHbIE 2 NA-1.ITK-1 J1.1 TeCcT
cporictBa /Cp/ Na-2.11K-1 JI1.2J12.1
NA-3.I1K-1 2.2
33 MexMornexynsipHbie 2 nAa-1.I1K-1 JI1.1 TECT
B3aumoeiictus /Cp/ NI-2.11K-1 JI1.2J12.1
NI-3.11K-1 2.2
34 CrpykrypHas KI1acCUPHUKAITUSL 2 NJ-1.1IK-1 JI1.1 TECT
KOHZIeHCUpoBaHHBIX (a3 /Cp/ Na-2.11K-1 JI1.2J12.1
NA-3.I1IK-1 2.2
3.5 CrpoeHue XUAKOCTEH 1 aMOp(HHBIX 2 Na-1.11K-1 JI1.1 TecT
BerecT /Cp/ NI-2.11K-1 JI1.2J12.1 MPE3CHTAIHS
Na-3.11K-1 2.2
3.6 OCHOBBI TEOPHUU MOJEKYIIPHOU 2,1 NA-1.I1K-1 J1.1 TECT
criekrpockomun. /Cp/ na-2.11K-1 J1.2J12.1 KPYTJIBIH CTOM
NA-3.I1K-1
Paznen 4. KoncyabTanuu
4.1 Koncynprarms o aucruminae /Kouc/ 2,9 NA-1.11K-1
Na-2.I1K-1
NA-3.I1K-1
Pasnean S. IlpoMe:kyTouHasi aTrecTanus
(3a4ér)
5.1 IMonroroka k 3auéty /3auérCOI/ 8,85 | UJ-1.ITK-1
Na-2.I1K-1
NA-3.I1IK-1
5.2 Konrakrhast padora /KCPATT/ 0,15 | UO-1.ITK-1
NA-2.I1K-1
Na-3.11K-1

5. ®OHJ] OHEHOYHbIX CPEJACTB

5.1. IlosicHuTEILHAS 3aIMCKA

1. Haznauenue ¢poHAa OLEHOUHBIX cpencTB. OLeHOYHbIE CPEeACTBa MpeIHa3HAUEHBI JIs1 KOHTPOJIS M OLIEHKH 00pa30BaTEbHBIX

JIOCTHXKCHU N 06yqafou_u/1xc;1, OCBOMBILIUX ITpOrpaMMy y‘IG6HOfI JUCHUITIIIMHBI ((CTpOCHI/Ie BCIICCTBA».

2.¢)OHI[ OLCHOYHBIX CPEACTB BKITFOYACT KOHTPOJIbHBIC MATCPHUAJIBI UIS TPOBEACHUSA TEKYIIETO KOHTPOJIA B (bopMe TECTOB BXOIHOTIO,

TEKYIICTO U UTOTOBOT'O KOHTPOJIA.

5.2. OueHoYHBIE CPEICTBA IS TEKYIEr0 KOHTPOJIS

[TpumepHBIii TeCT Ak BXOJHOTO KOHTPOJIS.

. Cxonpko xpuctammmdeckux ¢popm (Mogudukarmii) nmeer SiO2:
. TpH

. iBE

. OIIHY

. 4eTBIpe

AW = =

2. Haiigure cooTBeTcTBUE:

Tpugumur - Si02

Teepasie pactBopsl 3amenienns - KAICr(SO4)2-12H20

AnromokanueBbie kBaciipl - KAI(SO4)2-12H20
K3[Fe(CN)6]

3. YkakuTe [[Ba yCJIOBUS, KOTOPBIE OMPEAEIAIOT 00pa30BaHNE YIOPSIOYEHHBIX TBEPABIX PACTBOPOB:

1. 3aMermaronye HOHbI JOJKHBI HIMETh OJMHAKOBBIHN 3apsi U OJIH3KUE PaanyChl

2. OTHOCHUTEJIbHAS Pa3HOCTh ATOMHBIX PaJINYCOB MIPU 3aMEICHUH JIOJKHA OBITh He Oosee 15 %
3. DOJIKHBI IIJIABUTHCS IIPU OJMHAKOBOU TeMIIEpaType

4. NOIDKHBI pa3NiarathCs MPU BBICOKOH TeMITEpaType yIopsIoIeHHO

4. UTOo HE OTHOCHUTCS K OJTYIIPOBOTHUKAM?




. Kapbun xpemuust
. 3omoto

. l'epmanmit

. Kpemuuit

AW N~

. Kakux TMIIOB XMMHUUYECKUX CBA3€il B TBEPIOM TelN€ HE CYLIECTBYET?
. KOBaJICHTHBIE

. NoHnble

. Co cMelIaHHBIM TUIIOM CBSI3H

4. Metannuueckue

5. MonekyisipHble

6. CBsi31 C IIepeHOCOM 3apsiza

W N — W

. K anmnorponmieckiM MoauuKaIMsIM yTiiepo/ia Kakoe BEIIECTBO He OTHOCHUTCS:
. Anma3s

. I'papur

. I'padpen

. ®ynnepex

. KapOun

. ®uanut

NN A WD~
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. Ilpu TemmiepaType KumeHHs BOJIbI CKOIBKO IPOILIEHTOB BOAOPOAHBIX CBA3EH OCTAIOTCSI HEPa30PBaHHBIMH?
1.20% 2.50% 3.80%

8. YkaxuTe BepHBIH MOJIPHBIH KO (UITHEHT NOITOMICHHUS KOMITJIEKCa MEIH, €CIIH OITHYECKas! INIOTHOCTh PacTBOPA,
conepsxaniero 0,40 mr menu B 250 mut ipu 1 = 1 cm pasna 0,150.

1. 2400

2.3600

3. 6000

4. 4800

9. Paccunraiite MOJSIPHBIA KO3 DUIHCHT IMOTTIOMEHMS € (IM3/ MOJB * €M) JUIS KHCIIBIX BOAHBIX pacTBopoB KMnO4 npu A=528 HM,
C(KMnO4 ) =1- 10-4 mons/t u A = 0,24. YKaxxute BEpHBIIl OTBET:

1.2400; 2.4000; 3.6200; 4. 5400

10. K mHCTpYMEHTATBHBIM ((DHU3MUECKIM M GHU3UKO-XUMHIECKIM) METOIaM aHAIN3a
OTHOCSTCSL:

1. crIeKTpOCKOIUYECKHUE;

2. pagOMETPUUYECKUE;

3. DIIEKTPOXUMUYECKUE;

4. rpaBUMETPUYECKHE.

Kputepuu onenku:

«OtuaHO», 80-100%, MOBBIIIEHHBIH YPOBEHB - CTYAEHT JOCTATOYHO XOPOIIO BlIajieeT CIIEIUANbHOI TepMHUHOIOTHEH, 3HaeT
OCHOBBI COBPEMEHHOM TEOPHH XUMHUYECKOTO CTPOEHHS, MIMEET MPEJCTaBIEHHUs O KBAHTOBBIX COCTOSIHUSIX MOJIEKYJI, O CHMMETPUH
MOJIEKYISIpHBIX crcTeM. CTyZICHT CITIOCOOEH CaMOCTOSTEIIFHO POBOANTD, AaHATN3UPOBATh H MHTEPIPETHPOBATH PE3yIHTATHI
SKCIIEPUMEHTA. 3HAECT TEOPETUUECKYI0 YaCTh OCHOBHBIX PA3/€J10B JUCHUILINHBL.

[IpumeHsieT pacueTHO-TeOpeTHUECKIE METOIBI I 00PaObOTKH Pe3ylIbTaTOB XMMUUECKOTO aHaIN3a C UCIONb30BaHHEM
COBPEMEHHOW BBIYUCIUTENBHON TEXHUKH.

«Xopomoy, 70-80%, IOPOroBbIil YPOBEHB - CTYACHT IPAKTUUECKH BIAJECET CIEUATIbHON TEPMUHOIOTUEN, 3HAKOM C OCHOBHBIMU
HOJI0KEHUSIMY COBPEMEHHOM TEOPUU XUMHUUYECKOTO CTPOEHUSI, UMEET IPEICTABICHUS O KBAHTOBBIX COCTOSHUAX MOJIEKYIL.
Crnoco6eH MpoBOANTh, aHATH3UPOBATh U HHTEPIPETHPOBATH PE3YIbTAThl SKCIIEPUMEHTA. XOPOIIO pa3bupaeTcs B TEOPUH OCHOBHBIX
pa3aenoB JUCLUIUINHBL.

[IpumeHseT pacueTHO-TeOPETHUECKIE METOIBI I 00paObOTKH Pe3yIbTaTOB XMMUUYECKOTO aHAIN3a C HCIIOIb30BaHHEM
COBPEMEHHOH BBIYMCIUTEIBHON TEXHUKU.

«Y nosnerBopuTeNbHO», 50-70%, MOporoselii ypoBeHb - CriocoOeH NMPOBOIUTE, YACTUYHO aHATU3UPOBATh U HHTEPIPETHPOBATH
Pe3yNBTaTHI 3KCIIEpUMeHTa. Pa30upaeTcs B TEOPHH OCHOBHBIX Pa3IeoB AUCIHIUIMHEL. MOXeT IPUMEHNTH PacIeTHO-
TEOpeTHIEeCKHEe METOABI ATl 00pabOTKH Pe3yIbTaTOB XUMHIECKOTO aHAIN3A.

«HeynosnerBoputensHo», MeHee 50%, ypoBeHb He CHOPMHUPOBAH - CTYJICHT HPAKTHYECKH HE BIaaeeT ClIeHHaIbHOH
TEPMHHOJIOTHEH, NMEeT OOPBIBOYHBIC ITPEACTABICHIS O TEOPHH XUMUIECKOTO CTPOCHHS M O KBAHTOBBIX COCTOSIHHUSIX MOJICKYT. Y
CTYZI€HTa HMEIOTCS CYIIECTBEHHBIE IIPOOEIIBI B 3HAHUAX OCHOBHBIX MOJIOXKECHUH yIeOHOH AUCIUIUTHHEL. MOXeT IPUMEHUTD
pacyeTHO-TEOPETUIECKUE METO/IbI I 00pabOTKU pe3yIbTaTOB XUMUYECKOTO aHAIHN3a.

ITpuMmepHBIe TECTHI AJIs TEKYLIEro KOHTpOs 1

1. Kakue oTiau4uTenbHble CBOMCTBA K METAJUIMYECKUM KPHCTAIIIaM HE OTHOCSTCS?
1. BBICOKasI 3JIEKTPOIIPOBOAHOCTh

2. BBICOKas! TEIIONPOBOIHOCTh

3. ynpyroctb




4. IaCTUYHOCTD
5. XpYIIKOCTh

2. Yxa3aTb IpaBmiIo 0TO0pa A BpalaTeIbHBIX IIePEX0/I0B:
BapuaHnTs! 0TBETOB:

1 Aj=+1
2 E=(ml - vI2)/2 + (m2 - v22)/2
3 E=Q/2-]

4E=(h2/8n2D)-j(j+ 1)

3. CormnacHo KaKoi MOJIENH KoneOaTeIbHas SHEPTH OMICHIBACTCS yPaBHCHUEM
E=hco - (v+1/2):

BapuaHTs! 0TBETOB:

1 Mozmens rapMOHHYECKOTO OCIHIIISATOpA

2 Mojeib HEXXECTKOro KOJIEOIIOIerocst poTaTopa

3 MOzeNb KECTKOro poTaTopa

4 Mopens aHTapMOHHYECKOTO OCIMIIIATOPA

4. Bo BpamareiabHbIX CIEKTpax AByXaTOMHBIX MOJIEKYJ MHAMBUAYaJIbHBIE MTOJIOCH MOTIOMIEHHUS (MM UCTTyCKaHUsI) HAXOJSTCS APYT
OTHOCHUTEIILHO JpyTa:

Bapuante! 0TBETOB:

1 Ha OJMHAKOBOM PACCTOSIHUU

2 Ha pa3JInYHOM PACCTOSHUU, HEOOXOIUMBI PACUEThI

3 Ha HECHUMMETPHUYHOM PACCTOSHUU OTHOCHUTENILHO HYJIEBOTO YPOBHS

4 Ha MPOU3BOJILHOM PacCTOSSHUU

5. YKaxuTe COOTBETCTBUE:

1. Anma3s, KpeMHUH, KapOWUIbl, CHIIMIUABl - aTOMHAas KPUCT. PEeUIeTKa ¢  KOBAICHTHBIMH
CBSI3SIMU

2.H2,C12,C0O2 - MOJICKYJISIpHAsi KpUCTAJUTMYECKAs pElIeTKa

C KOBJICHTHBIMHU CBSI3SIMU

3. KpUCTAJUTBI TapaduHa - MOJEKYJIIpHAs KPUCTAIUTHYIECKAs PEIIeTKa C MEKMOJIEKYIIPHBIMH
CUJIaMU

4. NaF, KF, LiF - HOHHAs KPUCTAJUTNYECKAS! PEIIETKA C MOHHBIMU CBSI3IMU

. YKaKuTe BpallaTelIbHOE KBAHTOBOE YHCJIO:
J

RV

T

K

Ao~ o

. Kaxwe »xwuaxne KprCTaIIs 10 XapakTepy yIopsI09eHIS MOJICKYJT HE CYIIECTBYIOT:
. CTaTUYECKHUe

. CMEKTHYECKUE

. HEeMaTH9eCcKHe

. XOJIeCTepHUECKIEe

AW =

. Kakue xunkue KpUCTAJUIbl U3 IEPCUYNCIICHHBIX UCITOJIB3YIOT AJIA TepMOOHTH‘IGCKOﬁ 3aIlrcu I/IH(I)OpMaI.II/II/IZ
. CMCKTHYCCKUEC

. HCMaTU4YCCKUC

. XOJICCTEPUICCKUEC

. HOHHBIC

AW — 0

. Ykazate TpH ajorponuyeckue Monudukanuu gocdopa:
. Oeublit

. KpacHbIH

. (hroneToBsIit

. KEITBII

. YepHBII

DN AW - O

10. Kakue cocTosiHUSI MOJIEKYJI pacCMaTpUBaeT MOJIEINb )KECTKOTo potaTtopa?
1. BpamarenbHble COCTOSIHUS By XaTOMHBIX MOJIEKYJI

2. KomnebaTenpHBIE COCTOSHHS IBYXaTOMHBIX MOJIEKYIT

3. DNeKTPOHHBIE CIEKTPBI MOJIEKY T

4. SIMP crieKTpOCKOIUIO OPraHUYECKUX COCIIMHEHUI

Kputepuu ouenku:
«OtnuaHO», 80-100%, MOBBIIIEHHBIH YPOBEHD - CTYAEHT JOCTATOYHO XOPOIIO BlIajieeT CTIeUaNbHOIl TepMHUHONOTHEH, 3HaeT




OCHOBBI COBPEMEHHOM TEOPUU XUMHUECKOTO CTPOSHHS, IMEET MPEICTABICHUS O KBAHTOBBIX COCTOSHHUAX MOJIEKYJ, O CHMMETPUH
MOJIEKYJSIPHBIX crcTeM. CTyIICHT CIIOCOOEH CaMOCTOSATEIILHO POBOAUTD, AHAIN3UPOBATE M MHTEPIIPETUPOBATH PE3yIIbTaThI
SKCHEPHMEHTA. 3HAET TEOPETHUECKYIO YaCTh OCHOBHBIX Pa3/eioB IUCIUIUIHHEL

[IpuMeHseT pacyeTHO-TEOPETHUECKUE METOIBI IJIsl 00PaOOTKH Pe3yIbTaTOB XMMHUYECKOTO aHAIN3a C UCTIOIB30BAHUEM
COBPEMEHHOM BBIYMCIUTEIBHON TEXHUKU.

«Xoporoy, 70-80%, TOPOTOBEI YPOBEHB - CTYIICHT 3HAET OCHOBBI KOJICOATEIBHBIX W BPALlaTEIIBHBIX CIICKTPOB MOJICKYJ,
MPaKTHYECKU BIIAJICET CIICIIHATbHON TEPMUHOJIOTHEH, 3HAKOM C OCHOBHBIMH TTOJIOKEHHUSIMH COBPEMEHHON TEOPUH XUMUIECKOTO
CTpOEHUS, UMEET MPEACTaBICHHS O KBAHTOBBIX COCTOSHUAX MONeKy. CriocoOeH MpOBOIUTh, aHATTM3UPOBATh U HHTEPIPETUPOBATH
PE3YyIbTATHI AKCIIEPUMEHTA. XOPOLIO pa30UpaeTcs B TEOPUK OCHOBHBIX Pa3/IesIOB AUCIUIIMHEIL.

ITpumeHseT pacyeTHO-TEOPETHIECKIE METOBI IS 00pabOTKH Pe3yIbTaTOB XUMHUIECKOTO aHAJIN3a C HCIOJIb30BaHHEM
COBPEMEHHOM BBIYMCIUTEIbHON TEXHUKU.

«Y 1oB1eTBOPHUTENBHOY, 50-70%, MOPOTOBLIH YpOBEHb - 3HACT U COOIIOAET HAa IIPAKTHKE HOPMBI IO TEXHHUKE 6€30IaCHOCTH IIpU
paboTe ¢ peakTHBaMH B TaOOPaTOPUH.

Crioco0OeH MPOBOANTE, YACTUYHO aHATU3UPOBATH H MHTEPIIPETUPOBATH PE3yNIbTAThI SKCIIepUMeHTa. Pa3OupaeTcs B TeopuH
OCHOBHBIX Pa3/IeIOB JUCLUUILTUHEI.

MoKeT IPUMEHHUTh PacYeTHO-TCOPETUIECKUAE METOIBI TSI 00pabOTKU Pe3yIIbTATOB XUMUYECKOTO aHAJIH3A.
«HeynopierBopurenbsHo», MeHee 50%, ypoBeHb He chopmupoBaH - CTyJeHT criabo 3HaeT OCHOBBI KOJIeOaTeITHHBIX U
BpaIlaTeIbHBIX CIIEKTPOB MOJIEKYJI, IIPAKTUIECKH HE BIaJIeeT CIeNUANbHON TEPMUHONIOTHEH, UMeeT OOPHIBOYHBIE TIPEJICTABICHUS O
TEOPHH XUMHUYECKOTO CTPOCHUS U O KBAHTOBBIX COCTOSIHHUSIX MOJIEKYJI.

VY cTyzAeHTa HMEIOTCs CYIIECTBEHHBIC IIPOOEITBI B 3HAHUAX OCHOBHBIX MOJIOKCHUH yaeOHOH AUCIMIUTMHEL. MOXKET IIPUMEHUTb
PacyeTHO-TEOPETUIECKAE METOBI JUI 00pabOTKN pe3yIbTaTOB XUMUIECKOTO aHAIIH3a.

IIpuMepHBIe TECTHI Ul TEKYILLETO KOHTPOIS 2

1. Ykaxwure ypaBHeHue JlarxkeBeHa-/le0ast 11st MOJB BellecTBa (HEMOSPHBIC MOJICKYJIBI):
Bapuante! 0TBETOB:

PM = (e -1/ +2)-(M/d) = 4/3 ©- N-(a» + aa)

PM = (g - 1/e + 2)-(M/d) = 4/3 n- N-(a» + aa + po2 /3kT)

PM=(e-1/e+2)=4/3 n- N1-(ad> + aa + po2 /3kT)

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

AW N —

. Kakue cocrostHust MOJIeKyJ1 paccMaTpHUBaeT MOJIEIIb KECTKOTro poraTopa?
. BpammarensHbie COCTOSIHUS JBYXaTOMHBIX MOJIEKYJI

. KonebarenpHble COCTOSIHUS ABYXaTOMHBIX MOJIEKYJI

. DIIEKTPOHHBIE CIIEKTPBI MOJIEKYJI

. SIMP criekTpoCKONuIo OpraHMueCcKuX COeTUHEHHMA

AW~ N

3. Haiinure cooTBETCTBHE:

Kunernueckas s3Heprus xecTkoro poratopa - E =Q/2-J, rae Q - yriosast CKOpocTb
IIpuBeneHHas mMacca - m=(ml-m2)| (ml + m2)

MomeHT uHepuuy MojieKyiasl - I

BpaiarenbHoe KBaHTOBOE YHCIO - ]

4. ITo xakoii opMyJIe paCCIUTHIBAIOT MOJIBHYIO pepaKuuio:
I.RM =[ (n2 - 1)/(n2 +2)]*(M/d) =4/3- = ‘N-a

2. PM = (¢-1/é+2)-(M/d) = 4/3 = N-(a» + aa + no2/3kT)

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

4.PM = (¢-1/é6+2) = 4/3 n -N1-(ad + aa + no2/3kT)

5. Bo BpamaTebHBIX CIEKTPax JBYXaTOMHBIX MOJICKYJI HHAWBHIYIEHBIC TIOJIOCH! TIOTJIOMICHHS (MIIM MCITYCKaHHs) HaXOATCS IPYyT
OTHOCUTEIILHO Jpyra:

Ha OZIMHAKOBOM PacCTOSHUU

. Ha Pa3lIMIHOM PACCTOSIHUM, HEOOXOANMBI PacUETh

. HA HECUMMETPUYHOM PACCTOSHUY OTHOCUTEIBHO HYJIEBOIO YPOBHS

. Ha IIPOU3BOJIBHOM PacCTOSHUU

Lwl\)[—-

. JI71s TIONIIPHBIX MOJIEKYJ TUITOJb-TUTIONBHOE B3aUMOJICHCTBUE OT KAaKUX MMapaMeTPOB HE 3aBUCHT:
. OT COOCTBEHHOTO TUTIONIBHOTO MOMEHTA MOJIEKYJIbI

. OT 4yncna ABoraapo

. OT TEMITEPATYPBHI

. OT INIOTHOCTH KUIKOCTH

AW~

. YKa)KuTe CHMBOJI K0JIe0AaTeIbHOTO KBAHTOBOT'O YHCIIA:

0
K

J

el e




4.1

8. ComracHO Kakoi MoJieTH KoJieOaTeIbHas YHEPTHs ONHCHIBACTCS YPaBHEHHUEM
E=hco - (0 + 1/2):

1. MOzIeNb FAPMOHHUYECKOTO OCLIHILIATOPA

2. MOJielNb HEXECTKOTO KOJIEOIIOIIEerocs: poTaTopa

3. MOZIETIb JKECTKOTO poTaTopa

4. MozeNnb aHTaAPMOHHYECKOTO OCHMIIIATOPA

9. CornacHO Kakol MOJIENTH KoeOaTeIbHas SHEPTHS OMICHIBACTCS ypaBHEHHEM
Eb=ho - [(0+ 1/2) - (0 + 1/2)2 - x]:

1. MozieNb aHrapMOHMYECKOT0 OCLMILISTOPA

2. MOZIENb TAPMOHUYECKOTO OCLIMIIIATOPA

3. Mozenb HEXECTKOTO KOJIEOMIOIErocs: poTaTopa

4. Mozenb 5KeCTKOTo poTaTopa

10. Yemy paBHa 9acToTa Imepexoja ¢ HyJIEBOro ypoBHS Ha BTopoi: y2<—0 (coriacHo MOJEITH aHTapPMOHUIECKOTO OCIMIIISTOPA):
1. 200

2. ho

3. 3m

4. 40

11. IunonpHbIA MOMEHT KaKUX MOJIEKYJ OTJMYEH OT HyJIs:
1. H2

2.N2

3.H20

4. H2S

12. TTo xakoii opMyse PaCCUNTHIBAIOT MOJIBHYIO PehPaKIHIO:
I.RM =[ (n2 — 1)/(n2 + 2)]*(M/d) = 4/3- 7 ‘N-a

2. PM = (¢-1/é+2)-(M/d) = 4/3 = N-(a» + aa + no2/3kT)

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

4. PM = (¢-1/6+2) = 4/3 m -N1-(ad + aa + po2/3kT)

Kputepuu onenku:

«OtnuaHO», 80-100%, MOBBIIIEHHBIH YPOBEHB - CTYACHT JOCTATOYHO XOPOIIO BlIajieeT CIIEIHANbHOI TepMHUHOIOTHEH, 3HaeT
OCHOBBI COBPEMEHHOH TEOPHH XUMHUYECKOTO CTPOEHHS, MIMEET MPEJCTaBIECHHUS O KBAHTOBBIX COCTOSIHUSIX MOJIEKYJI, O CHMMETPUH
MOJIEKYJISIPHBIX CHCTEM, O MEKMOJICKYJIIPHBIX B3aUMOAEHCTBISIX. CTYAEHT CIIOCOOCH CaMOCTOSTEIFHO TPOBOINTE, aHAJIM3UPOBATh
U MHTEPIIPETHPOBATE PE3YJIBTATHI 3KCIIEPUMEHTA. 3HAET TCOPETHIECKYIO YaCTh OCHOBHBIX Pa3/e/IOB JUCIUIIINHEL.

[IpumeHsieT pacueTHO-TeOpeTHUECKIE METOIBI I 00pPabOTKH Pe3ylIbTaTOB XMMUUECKOTO aHAIN3a C UCIIONb30BaHHEM
COBPEMEHHOW BBIYUCIUTENBHON TEXHUKH.

«Xoporoy, 70-80%, TTOpOTOBEIi YPOBEHB - CTYICHT 3HAET OCHOBBI KOJIEOATEIBHBIX U BPAIIaTeIFHBIX CIIEKTPOB MOJIEKY,
MpPaKTUUECKH BIajieeT CIENHaIbHON TePMUHOIOTHEN, 3HAKOM C OCHOBHBIMH MTOJIOKCHUSMH COBPEMEHHON TEOPUU XHMUYECKOT0
CTPOEHUSI, UMEET MPEACTABIEHNS O KBAHTOBBIX COCTOSHHAX MOJEKYJI, O MEXXMOJIEKYJIIPHBIX B3auMoeHcTBIsIX. CrnocobeH
MPOBOANTH, aHATU3UPOBATh M HHTEPIPETHPOBATH PE3yIbTATHI SKCIIEPIMEHTA. XOPOIIo pa3donupaeTcsi B TEOPHH OCHOBHBIX Pa3/IieiioB
JUCIUIIIAHEL

[IpumeHsieT pacueTHO-TeOpeTHUECKIE METOIBI I 00PaObOTKH Pe3ylIbTaTOB XMMUUECKOTO aHaIN3a C UCIONb30BaHHEM
COBPEMEHHOW BBIYUCIUTENBHON TEXHUKH.

«Y noBieTBopHUTENBEHO, 50-70%, TOPOTOBEIH YpoBeHSH - CIIOcOOEH MPOBOINTE, YACTHYHO aHATM3NPOBATh M HHTEPIIPETHPOBATH
pe3yJbTaThl 3KCIIEPUMEHTa. B OCHOBHOM pa30upaeTcs B TEOPUU OCHOBHBIX pa3/iesioB JUCHUIIIHHEL CTyJeHT c1a00 3HaeT OCHOBEI
KoseOaTeIbHBIX U BpaIllaTeIbHBIX CIIEKTPOB MOJIEKYI, IPAKTUYECKH He BIaJeeT ClIeNUalbHOM TEpMUHONIOTHEH, MIMeeT OOPBIBOUHbIE
TIPE/ICTABICHHS O TEOPUH XMMHUECKOTO CTPOCHHUS M O KBAHTOBBIX COCTOSTHHSX MOJIEKYJI, O MEKMOJICKYJISIPHBIX B3aNMOACHCTBHSAX.
MoskeT IPUMEHHUTH PacyeTHO-TEOPETHIECKHE METOABI A1 00pabOoTKH pe3yIbTaTOB XUMHUIECKOTO aHAIIN3A.
«HeynoenerBopurensHoy, MeHee 50%, ypoBeHb He chOPMUPOBAH - CTYAEHT €1a00 3HAET OCHOBBI KOJIEOATENbHBIX U BpallaTelbHBIX
CIIEKTPOB MOJICKYJI, IIPAKTUUECKH HE BIIA/ICET CHELHAIbHON TEPMUHONIOTHEH, MIMEET OOPBIBOYHBIC IPEJICTABICHUS O TEOPUH
XMMHYECKOTO CTPOCHHUS M O KBAHTOBBIX COCTOSHHAX MOJIEKYII, O MEKMOJIEKYIIIPHBIX B3aUMOICHCTBIX.

VY cTyIeHTa UMEIOTCS CYIECTBEHHBIE IPOOETBI B 3HAHUSIX OCHOBHBIX IOJIOXKEHUH yaeOHO! TUCIUIIIMHBL. MOXXeT IPUMEHHUTh
pacyeTHO-TEOPETUUECKUE METO/IbI 11 00pabOTKU pe3yIbTaTOB XUMUYECKOTO aHAIIN3a.




5.3. Tembl NHCHbMEHHBIX PadoT (3cce, pedrepaThl, KypcoBbIe padoThI U AP.)

5.4. OueHoYHbIe CPEACTBA A/l IPOMEKYTOUHOM aTTeCTAllUM

IIpuMepHBIit TECT UTOTOBOTO TECTUPOBAHUS

DN B W == —

AW —= N

3
1

. Kakue otnuunrenbHble CBOMCTBA K METAIIMYECKUM KPHCTAJUIAM HE OTHOCSTCS?
. BBICOKasl 3JIEKTPOIIPOBOAHOCTh

. BBICOKasl TEILIONPOBOJHOCTh

. YIIpyroctb

. TNTACTUYHOCTh

. XpYHIKOCTb

. UTo HE OTHOCHTCS K OITYIPOBOTHUKAM?
. Kapbun xpemuuns

. 3omoto

. I'epmanuit

. Kpemuunit

. Kakux THUIIOB XUMHYECKHX CBs3EH B TBEPIOM TEJIE HE CYIIECCTBYET?
. KoBanenrnsrie

2. Uonnsie

3
4
5

. Co cMeIIaHHEIM THIIOM CBSI3H
. Metannudeckue
. Monexynsipable

6. CBsi31 C TIepeHOCOM 3apsizia

4
1

W N — o0 WD = Rl IS o) W N — W

A LI — 7o

. Ilpu TemnepaType KUTICHUS BOABI CKOJIBKO ITPOIICHTOB BOAOPOIHBIX CBA3EH OCTAIOTCS HEPA3OPBAHHBIMU?
.20% 2.50% 3.80%

. C MOHW)XEHHUEM MTOTEHIIUATIBHON SHEPTUH KPUCTAILIA

. €ro CTpyKTypa Oojee cTabmibHa

. €r0 CTPYKTypa MeHee CTabHIbHa

. CTPYKTypa He 3aBUCUT OT BEJIMYHMHBI IOTEHIIUAILHON YHEPTHH.

JIn1s KakX W3 TIEPEYHCIIEHHBIX CHCTEM MYJIbTUIIONFHBIE MOMEHTHI PAaBHBI HYITIO:
. JAnst cucteM co cepudeckoil CHMMeTpueit

. JIs1s MTUHEHHBIX CHCTEM

. ATIs1 MOJIEKYJ THIIa CHMMETPHUYHOTO BOJTYKA

. A7Is1 MOJIEKYJI THIIa aCHMMETPHYHOTO BOJIYKA

. JA71s TOJIAPHBIX MOJIEKYJT TUIONb-IUIIOIBHOE B3aUMOJICHICTBHE OT KaKUX MTapaMeTpOB HE 3aBUCHT:
. OT COOCTBEHHOTI'0 JUIIOJIFHOTO MOMEHTA MOJIEKYJIIbI

. 0T yucna ABoraapo

. OT TEMIIEPATYPBI

. OT IUTOTHOCTH KUAKOCTH

. Pe3oHaHCHBIC B3aUMOICHCTBISI MOJICKYIT TIPOSIBIISTIOTCS:
. [Ipu B3auMoOIeCTBUN OJUHAKOBBIX MOJIEKYJI

. [Ipu B3auMOIEeNCTBUN PA3IUYHBIX MOJIEKYJI

. HUKOT/Ia He TIPOSIBIISIOTCS

CoracHO Kakoii MoJieH KoJeOaTebHast SHEPTHs OMUCHIBACTCS YPaBHEHUEM
=hco * (v + 1/2):
. MOJIEJTb TApMOHHYECKOTO OCIAILISITOPA
. MOJIEJTb HEXKECTKOTO KOJIEOIIONIETOCs pOTaTopa
. MOJIEJTb )KECTKOr0 PoTaTopa
. MOJIEJTh QHTAPMOHHUYECKOTO OCIHILIATOPA

10. CormacHo Kakoif MoJIeNn KosreOaTenbHast JHEPTHsI OIMCHIBACTCS ypaBHEHUEM
Ev=ho - [(v+1/2)—(v+1/2)2 -x]:

1. MOzeNIb aHTaPMOHHUYECKOTO OCIHILIATOpa

2. MOzeNb TApMOHUYECKOTO OCIMIIIISITOpa

3. MOJeNb HeXKECTKOTO KOJISOJIIOIIErocs poTaTopa

4. MOJIeIb JKECTKOTO poTaTopa




11. VpaBHeHue 115l BpalaTeabHON SHEPTUN ABYXaTOMHON MOJIEKYJIbl UMEET BUJI:
1. E=(h2/8n2I) -j (j+1)

2.E=Av+1

3. E=(mlv12)/2 + (m2 -v22)/2

4. E = hco(v+1)

12. Bo BpamarenbHbIX CIEKTpax JBYXaTOMHBIX MOJIEKYJI MHIMUBUAYaJIbHbIE TIOJIOCH TIOTJIOMIEHHS (MM MCITyCKaHUs ) HAXOIATCS
JPYT OTHOCHUTEIBHO JApyra:

1. Ha OMHAKOBOM PacCTOSHHU

2. Ha pa3IMYHOM PACCTOSHUH, HEOOXOIUMBI paCUETHI

3. Ha HECUMMETPUYHOM PacCTOSIHUM OTHOCHTEIIBHO HYJIEBOTO YPOBHS

4. Ha IPON3BOJILHOM PACCTOSHUI

13. o xakoit hopmyJie pacCUUTHIBAIOT MOJIBHYIO pepaKitIo:
I.RM =[ (n2 - 1)/(n2 +2)]*(M/d) =4/3- = ‘N-a

2. PM = (¢-1/é+2)-(M/d) = 4/3 = N-(a3 + aa + po2/3kT)

3. PM = (é-1/é+2)-(M/d) = 4/3 n N(a» + aa)

4. PM = (¢-1/é+2) = 4/3 m -N1-(a3 + aa + po2/3kT)

14. VxaxxuTe ypaBHEHHE OpUEHTALIMIOHHON MO PU3YEMOCTH:
1.a=po2 /3kT

2.P=(4/3 t N) - po2/3kT

3.a=ad>+taa+aop

4.anep =a> + aa

15. Ykaxute ypaBHenue Jlamkesena-Jlebast 11t MOJIb BEIECTBA (HEMOSPHBIC 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 N-(a» + aa + po2 /3kT)

3. PM = (é-1/é+2) = 4/3 n N1-(ad + aa + po2 /3kT)

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

16. K xakoMy THITY U3 IEpeUNCICHHBIX OTHOCUTCS Mosekyna CH4:
1. MosneKyJIsl THITA C(EPUUECKOTO BOTIKA

2. TMHEHHBIE MOJICKYJIBI

3. MOJIEKyJIbI TUIIA ACHMMETPUYHOTO BOTYKA

4. MOJIEKyJIBI TUITA CHMMETPUYIHOTO BOTIKA

17. YKaxuTe COCTaBHbIC YacTH JAe(OPMAIIMOHHON MOJISAPH3ALIUH:
1. aTOMHast ¥ 3JIEKTPOHHAS MOJISIPU3ALNT

2. aTOMHast ¥ OpUCHTAMOHHAs TTOJISIPU3AINT

3. 2JIeKTpOHHAs! 1 OPHEHTAIIMOHHAs MOJIIPU3ALIIH

4. OpHEHTALIMOHHAS NOJIAPU3ALHS

18. Uemy paBHa "9acTOTa IEpPeX0a C HyJIEBOTO YPOBHS Ha BTOPoii: y2«—0 (corimacHO MOAETHN aHTapPMOHHYECKOTO OCIIHILIATOPA):
1. 200

2. ho

3.3m

4. 40

19. Yemy paBHa pa3HOCTh KOJIEOATEIBLHOM DHEPIUH JIBYX COCEIHUX YPOBHEH (0 + 1) 1 ¥ COrTacHo MOJIeTI aHTAPMOHUYECKOTO
OCLMILISATOpA!

1. AE = ho(1 - 20x — 2x)

2. E=hco(d + 1/2)

3. E=ho[(0+ 1/2) — (0 + 1/2)2x]

4. E = (h2/8n2l) - j (j+1)

20. HaiiTi COOTBETCTBHE:

1. TuHEe#HAst CKOPOCTh - U

2. yTiioBas CKOpocTs - €2

3. MOMEHT UHEPIHH MOJICKYJIbl - |

4. MOMEHT KOJIMYECTBA JABIKEHUSI MOJIEKYJIbl - J
5. - X

Kpurepuu onenku:
«OtnnuHo», 80-100%, NOBBIIIEHHBIH YPOBEHD - CTYIEHT JOCTATOYHO XOPOLIO BIAAEEeT CHEHaIbHOM TEPMUHOIOTUEN, 3HAET
OCHOBBI COBPEMEHHOH TEOPUH XMMHUYECKOTO CTPOCHHS, IMEET MPEJICTABICHNS O KBAHTOBBIX COCTOSTHHUSIX MOJIEKYJI, O




CUMMETPHH MOJICKYJISIPHBIX cHicTeM. CTy/IeHT JOCTaTOYHO XOPOIIO 3HACT OCHOBBI KOJIEOATEBHBIX U BpallaTeIbHBIX CIIEKTPOB
MOJICKYJI, BJJICET 3HAHUSAMHU O KOHJCHCHPOBAaHHOM COCTOSHUY BELIECTBA, O MEXKMOJICKYJIIPHBIX B3auMoaeiicTeusx. Bnageer
CIELHAIBHON TEPMHHOJIOTHUEH, 3HAET OCHOBBI COBPEMEHHON TEOPHH XMMHYECKOTO CTPOCHUS, HMEET PEICTaBICHHS O
KBAaHTOBBIX COCTOSHHSAX MOJIEKYJ, O CHMMETPHH MOJICKYJISIPHBIX CUCTEM.
«Xopomoy, 70-80%, MOpOroBbIi YPOBEHB - CTYJCHT 3HAET OCHOBBI KOJIEOATENBHBIX M BPAIIATEIbHBIX CIIEKTPOB MOJIEKYII,
BJIaJIeeT 3HAHUSMHU O KOHJEHCHPOBAHHOM COCTOSIHUH BEILECTBa, O MEXKMOJICKY ISPHBIX B3aUMOJEHCTBHAX. [IpakTuuecku BiageeT
CHCHHaJ’IBHOﬁ TepMI/IHOHOFI/Ieﬁ, 3HAaKOM C OCHOBHBIMH ITOJIOKCHUAMHA COBpeMeHHOf/’I TCOPHUU XUMUYCCKOTO CTPOCHUS, UMCET
MIPEACTABICHUS O KBAHTOBBIX COCTOSIHUSX MOJICKYJI.
Cnoco0OeH MpoBOUTh, aHAJTM3UPOBATH ¥ MHTEPIIPETUPOBATH PE3YJIbTAThl SKCIIEPUMEHTA. « Y IOBIETBOPUTENBLHO», 50-70%,
TIOPOTOBBII YPOBEHB - 3HAET U COOIIOJAET Ha MPAKTHKE HOPMBI IO TEXHUKE 0€3011aCHOCTH IPH PadOTe C peakTHBaMH B
naboparopuu. B 0CHOBHOM 3HaeT OCHOBBI KOJI€0aTENIFHBIX M BPAIATEIbHBIX CIIEKTPOB MOJIEKYJI, O MEKMOJIEKYIISIPHBIX
B3aMMOJICHCTBUSX.
YacTUuHO pa3dupacTcs B TEOPHU OCHOBHBIX Pa3leioB AUCHUIUTHHEL. MOXET IPUMEHUTh PacYeTHO-TEOPETUYECKUE METOIBI IS
00pabOTKH Pe3yIbTATOB XMMHYECKOIO aHAITU3A.
«HeynosnerBoputensHo», MeHee 50%, ypoBeHb HE c(hOPMUPOBAH - CTYACHT C1a00 3HACT OCHOBBI KOIEOATEIBHBIX U
BpaIaTeJIbHBIX CIIEKTPOB MOJICKYJI, IIPAKTHYECKH HE BIaJeeT ClIeIHaIbHON TePMUHOJIOTHEH, MMeeT OOpBIBOYHbIC
NPEJICTaBICHHS O TEOPHH XMMHYECKOTO CTPOSHUS ¥ O KBAHTOBBIX COCTOSHHAX MOJIEKYJ. Y CTyIEHTa HMEIOTCS CyLIeCTBCHHBIC
l'lp06e.]'H>I B 3HAHUSX OCHOBHBIX IOJIOKCHHI yqe6Hof/'I JHUCHUIIIINHBI. Mosket IPUMECHUTDH PACYCTHO-TCOPETUYCCKHUEC METOABI IJIs1
00pabOTKH Pe3yIbTATOB XMMUYECKOI0 aHAIU3A.

6. YAEBHO-METOANYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOAYJISA)

6.1. Pexomenayemasi iuTepaTrypa

6.1.1. OcHoBHas IMTEpPaTYpa

ABTOpBI, COCTaBUTENU 3arnaBue WznarenscTBo, rog 1. aapec
JI1.1 | Lupenscon B.I. KBanToBas xumus. MonekyJsl, MosiekyisipHsle | Mocksa: BUHOM.
CHICTeMBI U TBEp/IbIE TeNa: yaeOHoe mocodne JI3, 2010
JI1.2 | Benep M.B. CTpoeHne MOJIEKyJI 1 OCHOBBI KBAHTOBOH Mocxksa: http://www.iprbookshop.r
XUMHU: ydeOHOe mocodue MockoBckuit 1/26626.html
TOpPOJICKON
MearoruyecKuin
ynusepcurert, 2010
6.1.2. lono/IHNTeIbLHAS TUTEPATYypa
ABTOpBI, COCTaBUTENN 3araBsue W3naTenscTBO, rof Dn. aapec
JI2.1 |KynpuszoB M.®., CoBpeMeHHBIC METOJIBI CTPYKTYpHOTO aHaimu3a | Poctros-nHa-/loHy: http://www.iprbookshop.r
Pynckas AT, BEILIECTB: Y4YeOHHUK Usn-Bo FODY, 2009 |u/47135.html
Kodanora [u ap.] H.B.
JI2.2 |IlotamoB A.A., DJIEKTPOHHOE CTPOSHUE aTOMOB: MOHOTpadus Wxenck: Mxesckuii | http://www.iprbookshop.r
muar @.K., beruxos WHCTHUTYT 1/92029.html
n.B. KOMITBIOTEPHBIX
uccienosanuii, 2019
6.3.1 IlepeyeHb MPOrpaMMHOro odecrne4eHust
6.3.1.1 | Kaspersky Endpoint Security mis 6usneca CTAHJIAPTHBIN
6.3.1.2| MS Office
6.3.1.3 | AAnnexc.bpaysep
6.3.1.4 | Moodle
6.3.1.5|NVDA
6.3.1.6| MS Windows
6.3.1.7 | LibreOffice
6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | MexBy30BcKast 2JIEKTpOHHAsE ONOIHOTEKA
6.3.2.2 | DnexrponHo-6ubMoTeuHas cuctema IPRbooks
6.3.2.3 | baza naHHbIX «aekrpoHHas oubaroreka [opHO-ANTalicKoro rocy1apcTBEHHOTO YHUBEPCUTETAY



http://www.iprbookshop.ru/26626.html
http://www.iprbookshop.ru/47135.html
http://www.iprbookshop.ru/92029.html

7. OBPA3OBATEJIBHBIE TEXHOJIOI' N

KPYIJIBIH CTOJ

Mpe3eHTalHs

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIHUIIJINHBI (MOAYJIS)

Homep aynutopun

Ha3znauenmue

OcHOBHOE OCHAILIEHHE

421 Al

JlaGoparopus opraHUYeCcKOi XUMUH.
VYueOHast ayJuTOpHs JUIs IPOBEJICHUS
3aHATHUH JCKIIMOHHOTO TUIIA, 3aHATHIA
CEMHHAPCKOT0 THIIA, KyPCOBOTO
MIPOCKTUPOBAHUS (BBITOTHEHUS KYPCOBBIX
paboT), rPyIHOBBIX ¥ WHIHUBUIYATbHBIX
KOHCYJIbTAIIU, TEKYIIEr0 KOHTPOJIS U
MPOMEKYTOYHOM aTTeCTallnu

Pabouee mecto mpenogararens. Ilocamounbie MecTa st
00y4aromuxcst (10 KOJIMYECTBY 00y4arouxcs).
YueHndeckas 10CKa, XUMHYECKHE PEAKTUBbI, XUMHYECKast
I0CY/Ia, BBITSDKHBIE CUCTEMBI, TPUOOP LIS TIEPETOHKH,
BEChI, HHBEHTaph JUIsl 00CITy)KUBaHHS y4eOHOTO
000py/10BaHUs, TIOJIKH JJIs1 XpaHEHHsI y4eOHOTo
000pyHOBaHUS

215 Al

KommbrotepHsit knacc. YueOHast ayuTopus
JUIS TIPOBEJICHUS 3aHATHH JICKIMOHHOTO
THUIIA, 3aHATHA CEMHHAPCKOIO THIIA,
KypCOBOTO IIPOEKTHPOBAHHUS (BBIIIOTHEHHS
KypCOBBIX paboT), TPYIIIOBBIX U
WMHIUBUAYaIbHBIX KOHCYJIbTAlUH, TEKYIIETO
KOHTPOJISL M ITPOMEKYTOYHOHN aTTECTaLlNH.
ITomerenue A1 CaMOCTOSATENBHOM pabOThI

Pabouee mecto npenogasarens. [Tocagounsie Mecra Juist
o0yJaromuxcs (1o KOJMYECTBY 00yJaIOIINXCS).
Komnerorepsl ¢ goctynom B UHTEpHET

9. METOJUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUTIIMHBI (MO YJISA)

Meroauyeckue yKka3aHusi 0 OCBOCHHIO AUCIUHUILTUH (MOIYIICH)

Jlexuuu, ¢ OAHON CTOPOHBI — 3TO OZIHA U3 OCHOBHBIX ()OPM yUEOHBIX 3aHATHUI B BHICIIUX YUEOHBIX 3aBEACHUSX, IPEICTABIISIOMIAS
€000 CHCTEeMaTHYeCcKoe, MOCIIEeA0BATEIBHOE YCTHOE H3JI0KEHHE MTPEMOAaBaTeNIeM ONPEACICHHOTO pa3/iesia KOHKPETHOH HaYKH HITH
y4eOHOM JUCIUTUINHBI, C IPYTOH — 3TO 0cobast hopMa caMOCTOSTETHHON paboThI ¢ YIeOHBIM MaTepuanoM. JISKIus He 3aMeHsIeT
c000# KHUTY, OHA TOJIBKO MOATAIKUBAET K HEW, paCKpbIBasi TEMY, MPOOJIEMY, BBIIEINSS TI1aBHOE, CYIIECTBEHHOE, Ha YTO CIeIyeT
00paTUTh BHUMaHUE, YKA3bIBACT MyTH, KOTOPHIM HY>KHO CJIEJI0BaTh, 10OOMBAsChH NTyOOKOro MOHUMAaHUS TOCTABICHHON POOIEeMBI, a

HeE 00IIei KapTHUHEI.

Pabota Ha MeKIK — 3TO CIIOXKHBIH MPOoIecc, KOTOPHIH BKITIOYAET B Ce0sI TAKUE AIIEMEHTHI KaK CIyIIaHHe, OCMBICICHHE 1
COOCTBEHHO KOHCIIEKTUpOBaHUE. [ TOro, YTOOBI JIEKITHS BBITOTHHUIA CBOE Ha3HAUCHNE, BAYKHO MOATOTOBUTHCS K HEll U €€ 3aIIHUCH
ellle 10 IPUX0/a NpenojasaTells B ay IMTopulo. bes 3Toro nanpHelniee BOCIPUATHE JIEKIIMUA CTAHOBUTCS CJIOKHBIM. JIeKius B
YHHBEPCHTETE pacCcunTaHa Ha MOATOTOBICHHYIO ayauropuio. [IpenomaBarens n3naraet Mmo0oi BOIPOC, OPHEHTHUPYSICH HA TE
3HAHHSA, KOTOPBIE TOJDKHEI OBITh y CTYICHTOB, yCBOMBIINX MaTepHall BCEX MPEAbLIYIINX JIeKIuil. BakHO HayIHUThCA CIyIIATh
[IpenojasaTells BO BpeMs JICKIHMH, II0AJEPKUBATh HEIPEPHIBHOEC BHUMAHKE K BBICTYNIAIOLIEMY.

OnHaKo, OHOTO CITylIaHus HeoctaTrodHo. HeoOXoanMo (puKcnpoBaTh, 3aliChIBATH TOT IIOTOK HH(GOPMAINH, KOTOPBIH coodmaeTcst
BO BpPEMS JICKITHH — HAyIUTHCS BECTH KOHCIIEKT JICKITHH, I7ie (hOpMyITHPOBAIHNCH OB HanboJIee BayKHBIE MOMEHTHI, OCHOBHEIC
MOJI0>KEHUS, U3J1araeMble JIEKTOpoM. JI71s BeA€HUS KOHCIIEKTa JIEKLIMU CIEeNyeT UCIOIb30BaTh TeTpaab. BeneHue KoHCIEKTa Ha
JMCTOYKAX HE PEKOMEH/YETCs, IOCKOIBKY OHU HE TaK yJOOHBI B UCIIONB30BAHUHU U YacTo TepstoTes. [Ipu odopmieHnn KOHCIIeKTa
JISKITMX HeOOXOIMMO OCTABIIATH TIOJIS, TI€ CTYICHT MOJKET 3aIicaTh CBOM COOCTBEHHBIE MBICITH, BO3HHUKAIOIIHE ITapajljIeIbHO C
MBICIISIMH, BBICKA3aHHBIMH JICKTOPOM, a TAKOKE BOIIPOCHI, KOTOPBIE MOTYT BOSHUKHYTH B IIPOIIECCE CITYIIAHHS, YTOOBI IOIyYHTh HA
HHX OTBETHI IIPH CaMOCTOSATEIbHON NMPopabOTKe MaTepHraia JIEKIUH, IIPH U3ydeHNH PEKOMEHI0BAaHHOMN JTUTEpaTyphl HIIH
HEMOCPEACTBEHHO y MPENoAaBaTelsl B KOHIE JNeKInuU. COoCTaBNsAs KOHCIEKT JIEKINH, CIIENYET OCTaBIATh 3HAUUTEIbHBI HHTEPBAI
MEXIy CTPOYKaMH. DTO CBA3aHO C TE€M, YTO HHOT/a BOZHHKAET HEOOXOIMMOCTD BINCATH B IIEPBOHAYAIBHBIA TEKCT JICKIIUH OIHY
WJIH HECKOJIBKO CTPOUYEK, UMEIOIIUX IPUHLIAINAIBLHOE 3HAYCHHUE U NTOYEPIIHYTHIX U3 APYTHX UCTOYHUKOB. PaccTosiHuE MeKay
CTPOKaMHU HEOOXOANMO TAKKE AJISL IOUCPKUBAHMS CIIOB MIIM LIEIBIX TPYIII CIIOB (TaKOe IOJUCPKUBAHNE BHI3BIBACTCS
HEO0OXOIMMOCTBIO IPUBIICYh BHUMaHKE K JaHHOMY MECTY B TEKCTE IIPH TIOBTOPHOM YTeHNH). OOBIYHO MOAYECPKUBAIOT

ONpeaCICHUSA, BbIBOJBI.

Taroke BaKHO MOJHOCTBIO 0€3 BCAKIX M3MEHEHHI BHOCUTB B TETPaIb CXEMBI, TAOIHIIbI, YSPTEKH H T.II., €CIH OHHU MPEATIONIATaI0TCS
B JICKIMH. /17151 TOTO, 9TOOBI COBMECTUTHh MEXaHHYECKYFO 3aIHCh C TIOUTH JOCIOBHBIM (PHKCHPOBaHHEM HamOoee BasKHBIX
TIOJIOXKEHUH, MOJKHO HCIIONIF30BAaTh CUCTEMBI YCIIOBHBIX COKpAIleHHi. B mepByIo oduepenb COKpanaioTes AIUHHBIE CII0BA U T€, YTO
MOBTOPSIFOTCSI B PEUH JICKTOpa Yaiie Bcero. [Ipu 3ToM caMo COKpAIEHHUE JOIDKHO OBITh 10 BO3MOXKHOCTH KPATKIM.

CemuHapckue (TIpakTrdeckie) 3aHaTs CaMocTosTeNnbHas padoTa CTYIEHTOB IO IMTOJATOTOBKE K CEMHHAPCKOMY (TIPAKTHIECKOMY )
3aHATHIO TODKHA HAYMHATHCS ¢ O3HAKOMIICHHS C TUNIAHOM CEMUHAPCKOTO (TIPAKTUYECKOT0) 3aHATHS, KOTOPHII BKIIOUAaeT B Ce0s
BOIIPOCHI, BBIHOCUMBIC Ha 00CYXkEHHE, PEKOMEHIAIMH 110 TOATOTOBKE K CEMUHAPY (IIPaKTHYECKOMY 3aHSTHIO), PEKOMEHIYEMYIO
IUTEpaTypy K TeMe. V3ydyeHne matepuana cieyeT HauaTb ¢ IPOCMOTPA KOHCIICKTOB JISKIMH. BoccTaHOBHB B maMsTH MaTepua,
CTYZIEHT IIPHBOJUT B CHCTEMY OCHOBHBIC ITOJIO’KEHHS TEMBI, BOIIPOCHI TEMBI, BEIIEIIAA B Helf IMTaBHOE M HOBOE, HA YTO 00paIagoch
BHUMAHUE B JIEKI[HH. 3aTeM ClIeyeT BHUMATEIbHO IIPOYUTATh COOTBETCTBYIOIIYIO ITaBy yIeOHUKA.

Jast 6oree yriuyOneHHOrO H3ydeHHs BOIIPOCOB PEKOMEHAYETCsl KOHCIIEKTHPOBAHHE OCHOBHOM U JJOTIOJIHUTEIILHON JIHTEPATypHI.




Yurasi peKOMEH/IOBaHHYIO JIUTEPATyPy, HE CTOUT ITACCUBHO MPUHUMATh K CBE/ICHUIO BCE HAIMCAHHOE, CIEAyeT aHAIN3UpPOBaTh
TEKCT, IyMaTh HaJl HUM, 5TOMY CIIOCOOCTBYIOT 3aIHCH 110 XOAY YTCHHs, KOTOPbIC IPEBPAILAIOT YTCHHUE B IPOLIECC. 3aIHUCH MOTYT
BECTHChH B PA3IUYHON GopMe: pa3BepHYTHIX U MPOCTHIX [UIAHOB, BBIMUCOK (TE3UCOB), aHHOTALIMNA M KOHCIICKTOB.

IonoGpas, oTpaboTaB MaTeprall U YCBOMB €0, CTY/ICHT JOJDKEH HauyaTh HEMOCPEICTBEHHYIO HOJITOTOBKY CBOETO BBICTYILICHHS Ha
CEMHHAPCKOM (TIPaKTHYECKOM) 3aHATHH IS YEr0 CIIeAyeT NPOIyMaTh, KaK OTBETHTh HA KaXKIBIH BOIIPOC TEMBL.

ITo xa)xoMy BOIPOCY ITaHA 3aHATHIl HEOOXOAUMO MOATOTOBUTHCS K YCTHOMY co0OIIeH O (5-10 MUH.), OBITh TOTOBBIM HPHHSTD
ydacTue B 00CYKICHHH U JOTIOTHEHHH JOKIAI0B ¥ COOOIIEeHNIT (10 5 MUH.).

BeICTyIIeHHE Ha CEMHHAPCKOM (TIPAKTHYECKOM) 3aHSATHH JIOJDKHO YJIOBJIETBOPSTH CICAYIOLIMM TPeOOBaHHUIM: B HEM H3JIaraloTcs
TEOPETUYECKUE TOAXO/IbI K PACCMATPHBAEMOMY BOIIPOCY, TACTCs aHAIM3 IPUHLIUIIOB, 3aKOHOB, MOHATHIT H KaTErOpHii;
TEOPETHUYECKUE MOJIOKEHHUSI OAKPEIUISIOTCS (haKTaMu, MPUMEPaMH, BBICTYIIICHHE JOJDKHO OBITh apryMEHTHPOBAHHBIM.

CamocrosiTensHas pabota 00y4Jarommxcs — 9TO MIIaHupyeMast yueOHasi, yueOHO-UCCIIe0BaTeNbCKasl, HAyYHO-UCCIIEI0BaTENbCKas
pabora, BEINONHsIEMAst BO BHEAYJUTOPHOE BPEMSI 110 33/IaHUIO U IIPU METOANYECKOM PYKOBOJICTBE IPEIoaBaTelisi, Ho 6e3 ero
HETIOCPEICTBEHHOTO YIacTHsI.

O0BeM caMOCTOSTENIFHOM PabOThI OIpeeNAeTCs YIeOHBIM IITAHOM OCHOBHOM MPOGheCcCHOHANBHOM 00pa30BaTeNbHOI MPOorpaMMBbl
(OTIIOII), pabodeii mporpaMMOil TUCHUTUIHHBI (MOTYJIs).

CamocrosTenpHas paboTa OpraHU3yeTCs ¥ MPOBOANUTCA C LENbI0 (POPMHUPOBAHHS KOMIIETSHIINH, TOHUMAaEeMBIX KaK CITOCOOHOCTB
MPUMEHSATH 3HAHUS, YMCHHUS M JINYHOCTHBIC KaUueCTBa JJIS YCIICIITHOM IIPaKTHYECKOH IesITEIFHOCTH, B TOM YHCIIE!

- opMupoBaHUs YMEHUH 110 MOUCKY U HCIIOIBb30BAHMIO HOPMAaTHUBHOM, IPABOBOM, CIIPAaBOYHON U CIICIIMATIbHOM JIUTEPATYPhI, a
TaloKe JPYrUX HCTOYHUKOB HH(OPMALUH;

- KQUECTBEHHOTO OCBOCHHS M CHCTEMATH3AIMH 0Ty YCHHBIX TEOPETHUECKIX 3HAHUH, X YIITyOJICHUS U pacIInpeHHs 110
HIPUMEHEHUIO HA YPOBHE MEKIIPEIMETHBIX CBA3CH;

- (hopMHUPOBaHUS YMEHUsI IPUMEHSTH NOTyYCHHbIE 3HAHUS Ha NPAKTHKE (B MPOGECCHOHATIBHOM AESATEILHOCTH) U 3aKPEIUICHUS
MPaKTHYECKUX YMECHUH 00yJaIOIIIXCs;

- Pa3BUTHSA ITO3HABATENIFHBIX CIIOCOOHOCTEH, (POPMUPOBAHMS CAMOCTOATEIFHOCTH MBIIIIEHHS 00YyJaIOIINXCS;

- COBEPILEHCTBOBAHMUS PEUYEBBIX CIIOCOOHOCTEH 00YUaIOLINXCS;

- (hopMHpOBaHUS HEOOXOAUMOTO YPOBHSI MOTHBALMK OOyYaIOIIMXCsl K CHCTEMAaTHIECKOi paboTe Juls MOTyueHHUsl 3HAHUH, YMEHUH U
BIIAJICHUH B TIEPHO]] yIeOHOTO ceMecTpa, aKTHBHOCTH 00YJaIOIIMXCs, TBOPUSCKON HHIIINATHUBEI, CAMOCTOSTEIEHOCTH,
OTBETCTBEHHOCTU M OPTaHU30BAHHOCTH;

- (hopMHpPOBaHUS CIIOCOOHOCTEH K CaMOPa3BUTHIO (CaMOIIO3HAHHIO, CAMOOIIPEIEICHHIO, CAMOOOPa30BaHHUIO,
CaMOCOBEPIICHCTBOBAHHIO, CAMOpPEATTH3aINH U CAMOPETYIISAIINH);

- Pa3BUTHS HAyIHO-MCCIIEA0BATEIbCKIX HABBIKOB,;

- Pa3BUTHS HABBIKOB MEXIIMYHOCTHBIX OTHOILICHHH.

K camocrositenbHOM paboTe N0 AUCHUILIMHE (MOYIII0) OTHOCSTCS: NPOpabOTKa TEOPETHYECKOr0 MaTepHaa AUCIUILIINHEL
(MOIyJIsT); TOATOTOBKA K CEMHHAPCKAM M IIPAKTHYESCKUM 3aHATHSAM, B T.9. ITIOJTOTOBKA K TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH
o0ydaromuxcs (TeKyInast aTTecTaIys); MOAr0TOBKa K JaDOpaTOpPHBIM paboTaM; MOATOTOBKA K IPOMEKYTOUHOM aTTeCTAI[HH
(3au€ram, sK3aMeHaM).

Bunbl, popMBl 1 00BEMEI CAMOCTOSTENEHOM Pa0OTHI 00YJAOMINXCS TPH U3YICHHN TUCIUIIIHHEI (MOIYJIS) ONPEREIAIOTCS:

- coZiepkaHneM KOMITETEHIHH, (POPMUPYEMBIX AUCIHUIUTHHON (MOIyIIEM);

- crierqUKON AUCHUIIIMHBI (MOAYIIS), IPUMEHSIEMBIMI 00pa30BaTEIbHBIMU TEXHOJIOTHIMU;

- TpynoeMkocTbio CP, mperycMOTpeHHOH Y4eOHBIM IIIIaHOM;

- YPOBHEM BEICIIIETO 00pa3oBaHus (OakaiaBpHar, CIeIUATUTET, MAaTUCTPaTypa, aCUPaHTypa), Ha KoTopoM peannzyercs: OITOIT;
- CTETICHBIO TIOATOTOBICHHOCTH O0YYaIOIIXCSL.

PexoMeHanmu 1mo MOATOTOBKE K AK3aMeHy (3a4eTy)

DopMBI KOHTPOIIS 3HAHUH 110 OKOHYAHHH Kypca — 9K3aMeH (3a4eT), 10 OKOHYaHUU TOTO MIIM HHOTO pa3zena AUCIUILUTHHEI WK B
COOTBETCTBHH C paboueil mporpaMMoii — ayJUTOpHasi KOHTPOJIbHAas padoTa (TECTUPOBaHUE).

Jnst ycremHoi caun sxk3aMeHa (3a4eTa) peKOMEHyeTCsl COOJII01aTh HECKOJIBKO TPABHIL.

1. TToaroToBKa K 9K3aMeHyY (3a4eTy) HOJDKHA IPOBOAUTHCS CHCTEMATHIECKH, B TEUEHNE BCETO CEMECTpa.

2. IHTeHCHBHAs OATOTOBKA HOJDKHA HAYATHCS HE MO3HEE, YeM 3a MECAI-MIONTOpPa 0 K3aMeHa (3a4eTa): pacHpeeuTe BOIPOCHI
TaKuM 00pa3oM, 4TOOBI yCIETh BBIYUUTh HIIN TOBTOPUTH MX MOJHOCTBIO JI0 HAaYalla CECCHH.

3. Jlannble 3-4 n1HS Hepes 3K3aMEHOM PEKOMEH Iy eTCsl HCIIONB30BATh A1 TIOBTOPEHHS CICAYIOMNM 00pa3oM: pacpeaeinuThb
BOIIPOCHI Ha IepBBIC 2-3 IHS, OCTAaBUB MOCIICIHIH 1eHb CBOOOTHBIM. VICTIONB30BATh €10 ATl TIOBTOPEHHS Kypca B LIEJIOM, YTOOBI
CHCTEMATH3UPOBATh MaTEPHAIl, & TAKKE JJOYUYUTh HEKOTOPBIE BOIIPOCH! (KaK ITOKAa3bIBAET OMBIT, UMEHHO 3TOr0 JHS OOBIYHO HE
XBaTaeT JUIsl TOJIHOTO MOBTOPEHUSI Kypca).

OpnHO¥ 13 TIABHEIX 33]a4 B OpraHU3aINH YIeOHOT0 Ipoliecca SBISETCS Pa3BUTHE HHAIIMATHBEI, TBOPYECTBA H CAMOCTOSITEIEHOCTH
y ctyaeHToB. OCHOBOH B 3TOH paboTe AB/IsSETCS BHITOTHEHHE 3aJaHUIl IO CAaMOCTOSTENIFHOM paboTe. DTo opMa yueOHBIX 3aHATHI
CIIOCOOCTBYET ()OPMUPOBAHUIO Y CTYACHTOB TEOPETHYECKOTO MBILIIEHHs, yMEHUS aHATM3UPOBAaTh U IOHUMATh COZICP)KaHUE U
CYIIHOCTb U3y4aeMOr0 IIPeMETa.

Pemrenne 3THX 3a7a4 HEBO3MOXKHO O€3 MOBBIIICHHS POJIH CAMOCTOSITEIIFHON PabOTHI CTYyICHTOB HAJ yIEOHBIM MAaTepHATIOM,
YCUJICHUsI OTBETCTBEHHOCTH IIPETIO/IaBATEINs 38 PA3BUTHE HABBIKOB CAMOCTOSTENIBHOI PaboThI, 32 CTUMYJIHMPOBAHUE
HpOo(EeCCHOHATBHOTO POCTa CTYEHTOB, BOCIIMTAa-HUE UX TBOPUECKOH aKTMBHOCTH M MHHUIMATHBBL. BHepeHne B IPaKTHKY y4eOHBIX
HPOTpaMM C TIOBBIMIEHHON JIONEH CaMOCTOSTENILHON paboThl aKTHBHO COCOOCTBYET MOAEPHH3AINH y4eOHOro nporecca. Jist 3Toro
Ha Kadeape pazpaboTaHa CHCTEMa Pa3INYHBIX AUAAKTUIECKAX CPEICTB aKTHUBU3ALUH U YIIPABICHHS I03HABATEIbHOM
JeATEIbHOCTBIO CTYJCHTOB.

JlabopaTopHbIe PabOTHI ABISIOTCS OCHOBHBIMU BUAAMH y4eOHBIX 3aHATHI, HAIIPABICHHBIMH Ha SKCIICPIMEHTAIEHOE
(mpakTudeckoe) MOATBEPKACHUE TEOPETUUECKHUX MOJI0KEHUH 1 (hopMHUpoBaHKEe 00IenpodecCHOHaNBHBIX U MPO(ECCHOHATBHBIX




komreTeHIH. OHHU COCTaBISIOT BAXHYIO 9aCTh TEOPETUUECKON U MPOGECCHOHANIBHOM MPAKTHIECKOH TTOJTOTOBKY.

B npouecce nadbopaTopHoii paboThI Kak BUAA y4eOHOTO 3aHATHS CTYICHTBI BBIIOIHSIOT OTHO WIIM HECKOJIBKO 3a1aHUH T10]
PYKOBOJZICTBOM ITPEIIOAABATEIIS B COOTBETCTBHH C M3y4aeMbIM CO/IEpKaHHEM YIeOHOTo MaTepuaa.

ITpu BeIMOTHEHNN 00yYaIOMUMICS TaOOPATOPHBIX PAOOT 3HAYMMBIM KOMIOHEHTOM CTAHOBSITCS IPAKTHIECKHE 3aJaHUS C
UCTIONb30BaHHEM KOMIBIOTEPHOI TEXHUKH, 1JAOOPaTOPHO - MpUOOPHOro 000py10BaHUS U Ip. BrImomHeHne cTyieHTaMu
71a00paTOPHBIX PadbOT MPOBOAUTCS C LENbIO: (POPMUPOBAHMS YMEHHH, TPAKTUYECKOTO OIBITA (B COOTBETCTBUM C TPEOOBAHUSIMH K
pe3yibTaTaM OCBOCHUS JUCIUIUIMHEI, M HA OCHOBAHMH NepedHst (POPMUPYEMBIX KOMIICTEHIINI, yCTAaHOBICHHBIMH pabodeit
IpOrpaMMOil TUCIUILINHEI), 0000IeHNs], CHCTeMaTH3aIlHY, YTITyOJICHHUS, 3aKPETIIICHHUS OTyUYCeHHBIX TEOPETUUECKUX 3HAHUH,
COBEPILICHCTBOBAHUS YMEHUH PHUMEHSTh NOIy4YEHHbIE 3HAHUS Ha MIPAKTUKE.

CocraB 3amanwuii 17151 1abopaTOpHON paObOTHI TOHKEH OBITH CINIAHUPOBAH C PACYETOM, YTOOBI 32 OTBEJICHHOE BPEMS OHH MOTJIH OBITh
BBITIOJTHEHBI KAYECTBEHHO OOJBITMHCTBOM CTY/CHTOB.

[Ipu nnanupoBaHUM 1a0OPATOPHBIX pabOT ClIeAyeT YUUTHIBATh, YTO B XO/E BHIIIOIHEHUS 3aJaHUH Y CTYICHTOB (POPMUPYIOTCS
YMEHUS U IIPAaKTHYECKUH ONBIT pabOTHI C Pa3IMYHBIMU NPHOOpaMH, YCTaHOBKaMH, 1a00paTOPHBIM 000pyJ0BaHHUEM, alIapaTypoH,
IporpaMMaMH | JIp., KOTOPEIE MOTYT COCTABIIATh YaCTh IPO(ECCHOHATBHON MMPAKTHIECKOH TIOATOTOBKH, a TAkoKe
UCCIe0BaTeIbCKIE YMEHNUS (HaOI0AaTh, CPABHUBATh, AHATU3HPOBATH, yCTAHABINBATH 3aBUCHMOCTH, JIE/IaTh BEIBOJBI U
000011IeHNS, CAMOCTOSATEIBHO BECTH HCCIIEJOBAaHNE, OPOPMIIATH PE3YIIBTATHI).

BeimorHeHHI0 1a00paTOPHBIX PaboT IMpeIIIecTBYeT MPOBEpKa 3HAHUI CTYAEHTOB - MIX TEOPETHIECKOH TOTOBHOCTH K BHIITOJTHEHHIO
3a/1aHus.

DopMBI OpraHU3aIuy CTYJEHTOB P MIPOBEACHUU Ta0OPATOPHBIX PabOT: GpOHTANbHAS, TPYNIOBas U UHIUBUAYadbHAas. [Ipu
(poHTaNBHON (hOpME OpraHM3aLNK 3aHATHI BCE CTYACHTHI BHIIOIHAIOT OHOBPEMEHHO OIHY U Ty e paboty. [Ipu rpymmoBoit
(hopme opraHM3aIy 3aHATHH OHA 1 Ta JkKe PadoTa BBITOIHACTCS TPpyNIaMy 110 2 - 5 genoBek. [1pn nHnuBnayansHON Gopme
OpraHU3aLMU 3aHATUN KXl CTYACHT BBIIIOIHICT UHIUBUIYaIbHOE 3aaHUE.

Texymuit KOHTPOJIb YUEOHBIX JOCTHKEHUH 1O pe3yIbTaTaM BHIIOJIHEHHs Ja00paTOPHBIX padOT IPOBOANTCS B COOTBETCTBUH C
CHCTeMOM OICHUBaHUS (PSHTHHTOBO, HAKOITUTEIBHOM U 1Ip.), a Taloke GopMaMHi U MEeTOAaMH (KaK TPaJAUIIHMOHHBIMH, TaK U
WHHOBallMOHHBIMH, BKITIOUasi KOMITBIOTEPHbIC TEXHOJIOTUH), YKa3aHHBIME B pabodeil mporpaMMe JUCHUILTHHEI (MOoxys). Texymumit
KOHTPOITb IPOBOJHUTCS B NpeJienax yueOHOro BpeMeHH, OTBEICHHOTO PabounM y4eOHbBIM IIIAHOM Ha OCBOCHHE AUCLUILTHHEL,
pEe3yIbTaThl 3aHOCATCS B )KypHall yUeOHBIX 3aHATHI.

O0BeM BpeMeHH, OTBOANMBII Ha BEIIOJIHEHNE JTA00PaTOPHEIX padoT, INIAHUPYETCS B COOTBETCTBUH ¢ yaeOHBIM mraHom OITOIT.
ITepeuens mabopatopubix padoT B PI1/], a Taroke KOJIMYECTBO 4acOB HAa UX MPOBEACHUE JODKHBI 00ECIIeUnBaTh PeaTn3alnio
TpeOOBaHUHN K 3HAHUSIM, YMEHHUSM M IIPAKTUYECKOMY OIIBITY CTYJEHTA 110 AUCLUIUIMHE (MOLYI0) cooTBeTcTBYyomeit OITOIN.




