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Hroro ayx. 76 76 76 76
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Yacsl Ha KOHTPOJIb 8,85 [8,85 8,85 18,85
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1. HEJIX U 3AJAYU OCBOEHUSA TUCIMITJINHBI

1.1|Lenu: - opMupoBaHKE Y CTYACHTOB CUCTEMATH3UPOBAHHBIX 3HAHUH 00 MCIOJIB30BAaHUN (PU3NKO-XUMHIECKIX METOIOB
IIPU YCTAHOBJIEHUH CTPOCHUSI OPTaHUYECKUX COeIMHEHUI.

1.2|3a0auu: - npenocTaBUTh CTYACHTAM TEOPETUICCKHE OCHOBBI (DM3UKO-XUMHUYCCKUX METOJIOB, HAIIPABICHHBIX HA
M3YYEeHHE CTPYKTYPHI OPTaHUIECKUX COCTUHEHUH.

- OCBOUTH HABBIKH METOJIOB TIOJTYUESHHS ¥ U3YUCHHSI XapaKTEPHBIX (U3HKO-XUMHUYECKUX CBOMCTB OCHOBHBIX KIJIAaCCOB
OpraHUYeCcKNX COCAUHEHUH;

- copMupOBaTH YMEHUE UCTIOIH30BAHUS TIOTYICHHBIX TEOPETUICCKUX U OKCIIEPUMEHTAIHHBIX HABHIKOB B
HAy4YHO-HCCIIeIOBATEILCKON paboTe.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.B

2.1|TpeGoBanus K NpeABAPHUTE]bHOI NOAT0TOBKE 00y4al0IIerocs:

2.1.1|Heopranuyeckasi XUMUst

2.1.2

2.1.3|Maremaruka

2.2|JucuMnInHbI H IPAKTHKH, /15 KOTOPBIX OCBOEHNE JAHHOU ANCHUTLIMHBI (MOAYJIs1) HE00X0AMMO KaK
npeauiecTByloIlee:

2.2.1|Metob! aHanmmn3a OMOJIOTHYECKN aKTUBHBIX BEIIECTB

2.2.2|OkcnepTHas XuMus

2.2.3|BbICOKOMOIIEKYIIIPHBIE COEANHEHUS

2.2.4|HayuHo-uccnenoBarenbckas pabora

2.2.5|Texnuka 6€30MaCHOCTH B XUMHYECKOW JIAOOPaTOPHH

3. KOMIIETEHIIMN OBYYAIOIIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHBI
MOAyJis)

IIK-1: Crioco6eH ucnoIb30BaTh CUCTEMY (pyHIaAMEHTAIbHBIX XMMHYeCKHUX MOHATHII U eCTeCTBEHHOHAYYHBIX 3AKOHOB

HN-1.11K-1: 3HaeT ocHOBHBbIE €CTeCTBEHHOHAYYHbIE 3AKOHbI U 3AKOHOMEPHOCTH NMPOTEKAHUS XHMHYECKUX MPOLECCOB

3HaeT TeOpeTHIeCcKHe OCHOBHI (PU3NKO-XUMHUIECKUX METOIOB UCCIIEIOBAHUS, IPHIMHBI BOSHUKHOBEHHS 1 IIPOSBICHHUS HHPPAKPACHBIX
(UK), ynbrpaduoneroBbix (Y ) CIEKTpOB U CIEKTPOB SAEPHOIO MarHUTHOIO pe3oHaHca (SIMP1H).

NA-2.11K-1: IlpumensieT cucteMy (pyHIaMEeHTAJIBLHBIX XMMHYECKUX MOHATUI U eCTeCTBEHHOHAYYHBIX 3AKOHOB B
npogdeccuoHAIbHOI 1eATeIbLHOCTH

[TpumensieT crennaaM3uPOBaHHYIO TEPMUHOJIOTUIO, HEOOXOAUMYIO ISl IOHMMAHHMSI CIIEKTPAIBHBIX XapaKTEePHCTHK OPTaHUIECKUX
COEMHEHHH, IIOCTPOCHUS U XapaKTEPUCTHKH TEOPETUUECKHE CIIEKTPhI OCHOBHBIX IIPEJCTaBUTEINCH OpraHUYeCKUX COSIMHEHU;
MHTEpHpeTayy pabodnX CIIEKTPOB MPEACTABUTENEH OCHOBHBIX KJIACCOB OPTaHUYECKUX COECANHEHUM.

HNA-3.11K-1: Baaneer cucteMoii pyHIaMeHTAIbHBIX XMMHYeCKHUX MOHATHII U eCTECTBEHHOHAYYHBIX 3AKOHOB B paMKax
o0pa3oBaTeJbHON U HAYYHOIi eI TeIbHOCTH

Bnaneer cucremoii 3HaHUHM O CIIEKTPaIbHBIX XapaKTEPUCTUKAX OPIraHUYECKUX COEAMHEHUH B HAyYHO-HCCIIEA0BATENbCKUX LIETIX,
BJIaJIeeT HaBbIKaMH PabOThI CO CIIPAaBOYHOI U HAYUHOU JINTEPATYPOi.

IK-2: CiocoGeH NpMMeHSITh CTAHAAPTHBIE ONIEPAIIMH 0 MpeIaraeMbIM METOIMKAM M COBPEMEHHYI0 allapaTypy npu
NpPOBeleHUH XUMHYECKUX UCCAeT0BAHMIT

HUI-1.1IK-2: 3HaeT ocHOBHbIE TPeOOBAHHUS K MeTOJaM U MeTOAUKAM NPOBeeHUs] CTAHAAPTHBIX GU3UKO-XUMHYECKUX
onepanuit

3HAeT TEOPETHIECKYIO CYITHOCTh H3YUEHHBIX (DH3NKO-XUMHIECKUX U (QH3NYECKNX METOJ0B HCCIIETOBAHUS.
HN-2.11IK-2: YMeeT HCIOJIb30BATh CTAHAAPTHBIC ONlePALIMH IIPH NPOBECHUH HAYYHBIX HCCIeJ0BaHMIi

VYmeer unrepnperupoBats UK-criekrper, Y O-cniektpsl, AMP 1H cniexTpsl npeacTraBuTenell OCHOBHBIX KJIACCOB OPTaHUYECKUX
COEMHEHNH. YMeeT MPUMEHSTh 3HAaHHUS O CHEKTPAIbHBIX XapaKTePUCTUKaX OPraHMYeCKUX COeTMHEHUI B HAyYHO-
HCCIE0BATENILCKHUX LETsX.

HN-3.11K-2: Baageer HaBbIKAMH IPOBeJeHHS] XUMHYECKOI0 IKCIIEPUMEHTA M0 CHHTe3y, AaHAJIN3Y, H3Y4eHHIO CBOWCTB
BelleCTB U MAaTEPHAJIOB C IPHMMEHEHUEM COBPeMEHHOI annmapaTypbl

Brasieer HaBBIKAMHM ONIMCAHUS TOTOBBIX CIIEKTPOB OPIaHWYECKUX COCANHEHUH, MOTyYeHHBIX ¢ IPHMEHEHHEM COBPEMEHHOM
puOOpHOi Oa3bl.




4. CTPYKTYPA U COJIEP’KAHME JUCIUIIMHBI (MOY.JIsT)

Kon

HaumeHoBaHue pa3/iesioB U TeM /BU
3apgaTus/

Cemectp /
Kvpe

Yacos

Komneren-
1y

Jlutepatypa

Hnure
DAKT.

IIpumeuyanue

Pa3znen 1. Di1eKTPOHHBIE CLIEKTPbI
MOJIeKY.T

1.1

DnexTpoHHBIE cCeKTpPEI. [Ipupoxa
JNEKTPOHHBIX CHIEKTPOB MOTJIOLICHHSI.
[TomHas sHEPTHS MOJICKYJIbI
(3nexTpoHHas1, KonebaTenpHast U
BpaiiarenbHas sHeprun). Odnactu
JNEKTPOMArHUTHOTO CIIEKTPa:
yinbTpaduonerosas (Y O),
undpaxpacHas (MK) u Bugumas.
Jlrana3oH 3JeKTPOHHBIX CHIEKTPOB. /JIek/

JI1.2 J11.3J12.1
J12.2J12.3

1.2

DnexTpoHHBIE CeKTpPHI. [Ipupoxa
3JIEKTPOHHBIX CIIEKTPOB TIOTJIOLICHUS.
[TonHas sHEPTHS MOJICKYJIbI
(3nexTpoHHas1, KonebaTenpHast U
BpaiiarenbHas sHeprun). Odnactu
JNEKTPOMArHUTHOTO CIIEKTPa:
yinbTpaduonerosas (YD),
undpaxpacHas (MK) u Bugumas.
JlnanaszoH >JeKTPOHHBIX CIIEKTPOB.
/J1a6/

JI1.1 J11.3J12.1
J12.2J12.3

TECT

1.3

IIIxana 3JIeKTPOMarHUTHOTO M3IIyYCHUS.
IIpupona 3EeKTPOHHBIX CIIEKTPOB
noronieHus. [TonHas sHEprus
MOJIEKYJIBI (3JEKTPOHHAS,
KoJiebaTenbHas ¥ BpaliaTeIbHast
sHepruu). O0JIaCTH AIEKTPOMArHUTHOTO
crekTpa: yabrpaduonerosas (YD),
undpakpacuas (UK) u Buaumas.
Jlrana3oH 3JIEKTPOHHBIX CHIEKTPOB. /Cp/

JI1.2 J11.3]12.1
J12.2J12.3

TECT

Paznen 2. YO cnexkTpockonus

2.1

Y@ cnekrpa ankana. Y® crekrp
HEHACHIIIEHHBIX YTJIE€BOJIOPOIOB C
U30JIMPOBaHHOM U conpsbkeHHol C=C
cBs3bio0 (HakorieHne C=C cps3eit).
ITonocs! nornomeHus kKapOOHUILHOM
TpyNIbI B alIbJIETU1aX, KETOHAX U
KapOOHOBBIX KUCIOTaxX. BiusiHue
3aMECTHTENIS B PaJiUKalle U
KapOOKCHIIBHOM rpymnie Ha YD crekTp
KapOOHOBBIX KUCIIOT.

ITonocs! nornomeHus: 6EH30JIbHOTO
KoJbLA. BausHue npuposasl u
MECTOIOI0XKEHUS 3aMECTUTEIIS Ha
THOJIOKEHNE TIOJIOC GEH30JIBHOTO
MOIJIOIIEHHUS. .

/JTex/

VT-1.11K-1
WJ1-2.T1K-1
WJI-1.1TK-2
WJ1-3.11K-2

JI1.3J12.1 J12.2
J12.3




2.2

DJEeKTPOHHBIEC CIIEKTPBI OCHOBHBIX KJIaCCOB
OpraHWYEeCKuX coennHeHui. Biusnue
MIPUPOJIBI H MECTOIIOIIOKECHUS 3aMECTHTEIISI
Ha MOJIOKEHUE MOJI0C OEH30IEHOTO
TIOTJIOIEHHS.

VYcnoBus pabotsl B YO obnactu
JNEKTPOMATHUTHOTO CIIEKTpa. DHEPrHs
SJIEKTPOHHBIX nepexoa0B. Cxema YO
CMEKTPa: CAUHUIIBI H3MEPEHHUS, NaTbHSS U
ommxHss YO obnacte, popma u
WHTEHCUBHOCTb MOJIOCHI TIOTJIOLIECHUS.
/J1ab/

16

V-2 11K-1
WJ1-3.11K-2

JI1.3J12.1 J12.2
J2.3

TECT

23

IonsTue o «BakyymHOI» obnactu. Ilog6op
pacTtBopuTens A cHsaTus Y O crekrpa.
IprauHBI OKPACKH OPTaHUYECKUX
coeMHeHHH (XpoMO(OPBI U AYKCOXPOMBI).
/Cp/

1,2

V-2 11K-1
WJ1-3.11K-2

JI1.3J12.1 J12.2
J2.3

TECT

Paznea 3. UK-cnekTpockonus

3.1

Amnanmns n uarepnperanus UK crnekrpos.
Ocnosuble napamerpsl UK criektpos
ankanos (-CH-, -CH2-, -CH3 rpymm).
Ilonoca nornomueHus 1BOIMHON CBS3H.
Cwmerenue nosiocsl  noraouiesus C=C B
3aBUCUMOCTH OT CTETIEHU €€ 3aMElICHUs.
Omnpenenenue xapakrepa C=C cBs3u 1o
xapakrepy UK crekrpa.

OyHKIMOHATBLHO 3aMEleHHbIE
OpraHuuecKue coeuHeHus. Biusxue
¢yskunonansHeix rpynmn Ha UK cniekrp
OpPraHUYECKOI'0 COEINHEHUSI.

Cruprsl. [Tonocsl nornomeHus
THUAPOKCHIIbHON Tpynmbsl. OnpeneneHue
HaJIM4Ms ¥ XapakTepa BOAOPOJHON CBS3U.
IIposiBnenue B UK criektpax cBoOOAHON 1
cBsi3anHON OH rpynmsl.

Apomartndeckue coenrHeHUs. IHTepBabI
T10JIOC TIOTJIOUICHHUS] apOMATHYECKUX
coequnenuii: VCH.,[ICH, xonebanus
apoMaTH4ecKoro KoJblia. BiusHue
HPUPOJBI 3aMECTHUTEIICH B OCH30JIbHOM
KOJIbLIE HA XapaKTep MOJIO0C MOTIOMIECHHS.
/JTex/

11

V-2 11K-1
WJ1-3.TTK-2

JI1.3J12.1 J12.2
J2.3

32

OyHKINOHATIBHO 3aMEelIeHHbIe
OpraHuyecKue coeuHeHus. BiusHue
¢yHkunoHaneHeIx rpynmn Ha UK cniektp
OpPraHNYECKOr0 COEIMHEHUSI.

IIpocTeie 3¢upsl. XapakTepHble IPU3HAKU
HK-cnexTpoB mpocThix 3pupoB.
KapOonunbhsie coenunenus. [Tonoca
KapOOHUJIBHOTO IMOTJIOIIEHHS B
JIB/IeTUIaX, KETOHaX KapOOHOBBIX
KHCJIOTaxX. XapaKTepUCTHYECKHE YaCTOThI
KapOOHOBBIX KUCIIOT.

A3oTCcozepKalue OpraHn4ecKue
coeMHEeHMs. AMHIBI KApOOHOBBIX KUCIIOT
(monocer «amun I» u «amup 1I»).
Xapaxrepnslie npuzHaku UK cnextpos
MEPBUYHBIX, BTOPUYHBIX M TPETUIHBIX
amuHOB. Brimsinue npupoas! 3amMectuTeneit
B OEH30JIbHOM KOJIbLIE Ha XapaKkTep M0JI0C
HOTJIOICHUSI.

/J1a6/

12

WJ1-2.T1K-1
WJ1-3.TIK-2

JI1.3J12.1 J12.2
J2.3

TECT




3.3

UK uznyuenue, ero quana3zos. Tumsl
KoJIeOaHU aTOMOB B MOJIEKYJIe
(BaneHTHBIE, 1e()OPMALIIOHHBIE).
Teopernueckuii pacyeT KOJIMYECTBA ITOJIOC
nornoenust UK crniekTpoB opraHMyecKux
coeaunHeHui. 1lIkana BONMHOBBIX YKCeN U
euHULbl n3MepeHusi. OCHOBHbBIE
HapaMeTpsl MOJI0C MOTTIOMIEHHUS: IUPHHA
(MHTEpBaN), MAKCUMYM IIOTJIOIIECHUS,
MHTEHCUBHOCTb, PACIEIUICHHS, JUTHHA.
Bmwxnss, cpenuss u nansuass MK obnacru.
XapakrepucTrka (hyHIaMEeHTATbHON
obnactu nornowmenus MK cnexrpa.
Ionstue 006 «uHTEPBaAJE OTIEYATKOB
ManbLeB» U 00JacTi (yHKIMOHATIBHBIX
rpymi (XapaKTepUCTUIECKUX TOJIOC).
3nauenue OmmkHel, nanpHel MK obnactu
1 06nacTu BhICOKUX 4acToT. /Cp/

V-2 11K-1
WJ1-3.T1K-2

JI1.3J12.1 J12.2
J2.3

TECT
MPE3EeHTaALUs

Paznen 4. AMP-cniexTpockonust

4.1

IIpyunHbEI BO3HUKHOBEHHs cUrHaIoB SIMP.
BiusiHye criuHa ¥ CIIMHOBOTO KBAHTOBOI'O
4KCJIa HAa BOSHUKHOBeHUE curHana SIMP.
YcnoBusl BOBHUKHOBEHUS PE30HAHCA
(pa3BepTKa IO TIOJFO, pa3BepTKa 10
yactoTe). OCHOBHBIE TapaMeTpsl SIMP
cnekrpockonuu ([ u I). Xumuueckuii
casur. OnpeneneHue, 3Ha4eHUeE,
HIOJIOKEHUE U €IMHULIBI U3MEPEHUS
XUMHYECKOTO CJIBUra. DTaJOHHbIE
coemunenus: TMC, TMJIC, CDCI3, C6D6
u 1p. CunbHoe U caboe Moje CIeKTpa.
Cxema cniektpa SIMP1H. 3aBucumocts
MIOJI0>KEHUS XMMUUYECKOTO C/IBUra OT
9KPaHMPOBAHUS POTOHA,
3NEKTPOOTPULIATENILHOCTU 3aMECTUTEIIEH,
THITA THOPUAN3AIMY aTOMa,
MOJIEKYJISIPHBIX MarHUTHBIX HOJEH,
HPOCTPAHCTBEHHOI'O B3aUMOJICHCTBHUS
aTOMOB. DKpaHUPOBAHUE IPOTOHOB.
INonsATHe 06 SKBUBAICHTHBIX H
HEAKBUBAJICHTHBIX IIPOTOHAX.

/JTex/

11

V-2 11K-1
WJ1-3.T1K-2

JI1.3J12.1 J12.2
J2.3

4.2

Bnustaue rubpunuzanuy aToma Ha
MOJIOKEHUE XMMUYECKOTO CIBUTra
IIPOTOHOB MU SP3, Sp2, SP-rudpuau3aLuu.
Bnnsinue npupoast 3amectureneit Ha
NoJI0>KeHHe curHana B crekrpe SIMP1H.
JIa6. Crnektpsl [IMP oprannvecknx
coenuHeHnd. Mnentupukanys,
COOTHECCHHE CUI'HAJIOB, BBISIBIICHUE
n3oMepos 1o curranam IIMP cnekrpos.
JlaGoparophas pabota "KomriekcHbie
sKcnepuMeHTanbHble 3anayn o UK u IMP
criekTpockonuu. PaboTa co cnexrpamu.
WnenTudukanus opraHmyecKux
COEJIMHEHUH apOMaTHUYECKOro psfa,
HMMEIOIUX 3aMeCTUTENeH B OEH30JIbHOM
KOJIBLIE.

/J1a6/

V-2 1TK-1
WJ1-3.T1K-2

JI1.3J12.1 J12.2
J2.3

TECT




43 MynbTuruieTHOCTh curHana. CHHITIET, 6 10 UA-2.IIK-1 (JI1.3J12.1 J12.2] O TeCT
IyOJIeT, TPUILIET, KBAAPYIJIET U NA-3.11K-2 JI2.3
MYJbTUILIET. 3aKOHOMEPHOCTh
OTIpeeeHNs MyIbTHIUICTHOCTH CUTHAJIOB.
Pacnpenenenue HHTEHCUBHOCTH BHYTPU
MynbTHILIETa. [IpaBmiio 6GuHOMa.
OmnpenesneHue 3HAYCHUS
(MeCTOMONOXKEHHUS ) MYJIbTUILICTA.
KoHcraHTa cinH-CIIMHOBOTO
B3anmoeiicteust (KCCB). 3aBucuMocTb
KCCB ot rubpuausanuu aTomMa yriepoaa u
JIEKTPOOTPUIATEILHOCTH 3aMECTHTENEH.
EnuHuub: usmMepenus, Auana3oH U crocoObl
mmepenust KCCB.

/Cp/

Pazgen 5. Koncyaprannn

5.1 Koncynpranus no aucuumiause /Konc/ 6 1,8 nJ-1.11K-1 0
WJ-2.11K-1
nJI-3.11K-1
WJ-1.11IK-2
nja-2.11K-2
WJ-3.11K-2

Paznen 6. [IpomeskyTouHas aTrecTanus
(3auéT)

6.1 IMonroroBka k 3auéty /3auér/ 6 8,85 | UO-1.TIK-1 0
nJ-2.11K-1
NJ-3.11K-1
na-1.11K-2
NJ-2.11K-2
na-3.11K-2

6.2 Konrakrthas pabora /KCPATT/ 6 0,15 | UO-1.11K-1 0
WNa-2.I1K-1
WJI-3.11K-1
Wa-1.11K-2
WJI-2.11K-2
WI-3.11K-2

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. IlosicHuTeILHAS 3aIIMCKA

1. Ha3znauenue goHna OLeHOUHBIX cpeacTB. OLEHOYHbIE CPENICTBA MIPEJHAa3HAYEHBI JJIs1 KOHTPOJIS M OLIEHKH 00pa30BaTEeNIbHBIX
JOCTHKEHHUH 00y4aromuXxcsl, OCBOMBIINX MPOrpaMMy yueOHOH TUCIUIUIHHBI « DU3MKO-XUMUUECKHAE METO/IBI HCCIICIOBAHUSD).
2.DoH/ OLIEHOYHBIX CPECTB BKJIIOYAET KOHTPOJIbHBIE MaTEPUAIbl JUIs IIPOBEJCHHUS TEKYILEro KOHTPOJIS B JopMe TeCTOB BXOIHOTO,
TEKYIIEr0 U HTOrOBOTO KOHTPOJIS, TEMBI pedepaToB, BOIIPOCH CAMOKOHTPOJIS, 331aHNSI KOHTPOJIBHBIX paloT.

5.2. OueHo4HbIe CpeACTBa I/ TEKYIIero KOHTPOJIst

ITpuMepHBIE TECTHI AT BXOAHOTO KOHTPOIIS

1. O6nacTs HH(pPAKPACHOTO U3IyUeHHUs ¢ AnuHAMU BosH oT 2500 1o 50000 HM
Ha3bIBAETCA!

1. OnmvKHSS;

. CPEIHSS;

. NAITBHSIS;

. QyHKIMOHANBHASL.

W N

O6nacte UK-cnexrpa ot 4000 1o 1350 cM-1 Ha3bIBaeTcs:
. 001acTh (PyHKIMOHAIBHBIX TPYIIL;

. 00JIaCTh «OTIEYATKOB MAJIBIIEBY;

. 00J1acTh TBOWHOM CBSI3H;

W N = N

. Kaxnoe BeniecTBo MMeeT CBOM MHIUBHUAYaIbHBIH XapakTep Kojebanui B cieayrouieid oonactu MK-cnekrpa:
. 001acTh (PyHKIMOHAIBHBIX TPYIII ;

. 00JIaCTh «OTIEYATKOB MAJIBIIEBY;

. 00J1acTh TBOWHOM CBSI3H;

W N — W




. B IK-CrieKTpOCKOITHH UCHONB3YIOT CIACAYIONUE PACTBOPHTEIIN:
. BOZ;

. Xxaopogopwm;

. AUCTOHHUTPIIL,

. 3TaHOIL

N S

5. B Kakux eJMHULIAX BBIPAKACTCS MOJSIPHBIA KO PUIIMEHT MOTJIOIIEHHUS, €CIIH KOHIICHTPAILHS BEIPaXKEHA B MOJIB/JI, TOJIIIHA
ONITHYECKOTO CJIOS B CM:

1. n/ (Monb - cMm)

.1/ cMm

.cM /(11 - MOJIB)

. MoJib / (J1 - cM)

F VSN ]

. OnTudeckas IIOTHOCTb pacTBopa cocrasisier 0,562. PaccunTars nponyckanue 3Toro pacrsopa B %.
.25,14
.27,42
. 17,88
. 30,70

LN =

7. B ocHOBe criekTpo(OTOMETPUH B BUIUMOM JUANA30HE JICKUT

1) norsnomienue nHPPAKPACHOTO UTYUCHUS

2) nornouieHue ynbTpapHUOIETOBOTO U3ILydEHUS

3) mornomeHre MOHOXPOMAaTHIECKOTO CBETA OKPAIICHHBIMH PACTBOPaMHU
4) moryonieHe MOJIUXPOMAaTHIECKOTO CBETa OKPALIEHHBIMHU PaCTBOPAMH

. Ucnonb3oBanue Y @-cieKTpopOTOMETPUUECKOTO METO/IA B aHAIN3€E TII0OKO3bl 0O0OCHOBAHO C 1IENbIO:
. OIIPEZIENIEHNE NTOJUIMHHOCTH TJIIOKO3BI,

. OIIpeZieNIeHHe IPUMECH MU ApOoKcUMeTHIPypdypoa,

. KonnyecTBeHHOTO onpeiesieHus IIII0KO3bI

W N — o0

. KoneGanust aToMOB B MOJIEKYJI€ TIOAPA3IEISIOTCS Ha
. BaJICHTHEIE

. IOCTyTaTeIbHBIE

. iepopmarioHHbIE

. BO3BpATHbIC

H LN~ O

10. XpomodopHBIME IpyNIIaMH B MOJIEKYJIE OPraHMYECKOTO BEIECTBA SBIISIOTCS
1. apomaTuueckoe KOJbLO

2. reTepoapoMaTHuIecKoe

3. anudaruyeckuit pagukan

4. (heHONBHAS TpymIIa

Kpurepun onenku:

«3auTeHOo», MOBBIIICHHBII YPOBEHb — CTY/ACHT 3HAET, KaK UCIIOJIb30BaTh 3HAHUS XMMHUYECKUX ACIIEKTOB IIPH YCTAHOBJIEHUH CTPOCHUS
OCHOBHBIX KJIACCOB OPTaHWYECKHUX coeAnHeHUH. CTyeHT MTOoKa3all IPOYHbIC 3HAHHUSI OCHOBHBIX ITOJI0)KEHHUH y4eOHOM IUCIIMIUINHEL,
YMEHHE CaMOCTOSATENIFHO PElIaTh KOHKPETHBIE IIPaKTHYECKHE 3a7a4l, CBOOOIHO HCIOIb30BaTh CIIPABOYHYIO U HAyYHYIO JINTEPATypy.
«3auTeHOY, MOPOTOBBIA YPOBEHB — CTYIEHT UMEET NPEICTABICHHE O CIOCOOHOCTH MOJTydeH!UsI MH()OPMAIIH O CTPOCHUH
OpraHUYECKUX COeIMHEHNH Ha OCHOBAHHUH CIIEKTPAIbHBIX XapakTepucTuK. CTyIeHT I0Ka3aj JOCTATOYHO XOPOIIHE 3HAHUS OCHOBHBIX
MIOJIO’KEHNH yueOHOM ANCIUIUIMHEL, YMEHHE CaMOCTOSITENBHO PeIaTh KOHKPETHBIE MPAKTHYECKUE 3a1a49H, CBOOOTHO UCIIONb30BaTh
CIPaBOYHYIO ¥ HAYYHYIO JIUTEPATYPY.

«He 3aureH0», ypoBeHb HE CDOPMUPOBAH — CTYACHT HE UMEET HEOOXOIMMOMN TEOPETHYECKOI 0a3bl M MPAKTUYECKUX HABBIKOB. Y
CTYJCHTA 3aJI0’KEHBI OTPHIBOYHBIE 3HAHUSI OCHOBHBIX HOJIOKEHUH yueOHOM AUCIUITIIMHBL, IOCPEACTBEHHOE YMEHHE CaMOCTOSTEILHO
penaTth KOHKPETHBIE MPAKTHIECKUE 3a/1a9H.

[IpumepHBIE TECTHI IS TEKYIIETO KOHTPOJS 1

1. Cnekrp nornouenus B MK-o61actu npencrasiseT coboil:

1) rpaduyeckyto 3aBucuMOCTh nporyckanus (T) oT 4acToTsl (V) B 00paTHBIX CAHTUMETPAX,

2) rpaduyecKylo 3aBUCUMOCTb  ONTHYECKOH IJIOTHOCTH (A) OT JUIMHBI BOJHBI (A) MaaloLIero CBeTa,
3) rpaduveckyr 3aBUCUMOCTh ONTUYECKOH IUIOTHOCTH (A) OT KOHLIEHTpAIIMU PACTBOPA,

4) rpaduyeckyro 3aBUCUMOCTb JUIMHBI BOJHBI  (A) OT ONTHYECKOH IUIOTHOCTH (A).

2. DAEKTPOMarHUTHOE U3JIy4eHHE C JUIMHOW BOJHBI 450 HM COOTBETCTBYET 00JIaCTH:
1. YO-u3nyuenue;

2. UK-u3nyyenue;

3. BUAUMOE U3ITyUCHHE




. OHTI/I‘{eCKaﬂ IINIOTHOCTH 2TO:
10/1

g (10/1)

1/10

L

LD =W

4. Ha pucyHke npuBeeHbI CIIEKTPBI aHWIMHA U OeH3mnamuna. Kak onpenenuts Y @-criekTp aHUINHA?

1. B anunuHe B oTiinume OT OSEH3MIaMHUHA HEeTIoIeJIeHHast SJICKTPOHHAs [Tapa aToMa a30Ta CONpsbKeHa ¢ OCH30JIbHBIM KOJIBLIOM. DTO
BBI3BIBAET 0ATOXPOMHBIH CABHUT I10JIOC TIOTJIOUICHUS B criekTpe. KpuBas rmoromenus, cIBUHyTast B 001aCTh OOJBIINX JUTMH BOJIH
MPUHATIICKUT aHIITHHY.

2. OHO3HAYHO ONPEAETUTh HEBO3MOXKHO — HEJOCTATOYHO JaHHBIX.

3. [paBee Haxonutcs Y D-criekTp OCH3UIaMUHA.

5. UK-cniekTp BemiecTBa 00yCIIOBIIEH (IBa BapUaHTa):
1) smuccueii aToMoB

2) 3J€KTPOHHBIMH TIEPEeX01aMu

3) BpaleHueM aToMOB

4) xoneOaHUsIMU aTOMOB.

6. B K-criekTpoMeTpuu Mpu MOJArOTOBKE TBEPIBIX (IIOPOIIKOOOPA3HBIX) 00pA3I0B AJIsl CHATHSI CIEKTPOB MPUMEHSIIOT:
1) Bomy

2) adup

3) xanus 6poMun

4) STUJIOBBIN CIIUPT.

7. B UK-00nacT moriomarT COSTUHEHUS:
1) apomaruueckue

2) anudarnveckue

3) aMMIUKINYecKue

4) reTepoLrKIMYECKHE .

8. Konebanus aTOMOB B MOJIEKYJIE TTOIPA3IEIISAIOTCS Ha
1) BasieHTHBIE; 2) mocTynarensHble; 3) negopmaronnsie; 4) BO3BpaTHBIE.

9. Nonocs! nornomenust B UK-ciekTpe xapakTepusyrorcs:

1) nMHaM¥ BOJTH MaKCUMAJIBHOTO MOTJIONICHHUS,

2) NOJI0)KEHUEM B aHAJIMTHYECKOM 00JIACTH CIIEKTpa BCEro Habopa MoJI0C MOTIIOIIEHHS,

3) MHTEHCUBHOCTBIO MOTJIOIIEHHS, BBIPAKEHHOM Yepe3 MOJIIPHBINA MOKa3aTellb norjomeHus (€),
4) OTHOCUTENLHOI HHTEHCUBHOCTBIO, XapaKTEPU3YEMOil KaK MaJIOi, CpeiHeit u

BBICOKO CTENEHH.

10. B MK crnekTpe pa3nuyaioT 00JIacTH:
1) XapakTepUCTHUYECKYIO 00JIaCTh

2) 00nacTh «OTIeYaTKa najableBy»

3) obnacTh BaJICHTHBIX KOJIeOaHUH

4) obnactp nedopMaOHHbBIX KoJeOaHUH

Kpurepuu onenku:

«3a4uTeHOY, MOBHINICHHBIA YPOBEHb — CTYIEHT 3HAeT, KaK HCIOIb30BaTh 3HAHHS XUMUUECKHUX ACTIEKTOB IIPH YCTAaHOBJIEHUN CTPOCHHS
OCHOBHBIX KJIACCOB OPraHMUYECKUX coenHeHni. Brnaneer 6a30BbiMu 3HaHUAME 110 K-CIIEKTPOCKONNU OPraHUYeCKUX COCMHEHHM,
Y ®-criekTpockomnuu.

«3auTeHo», OPOTOBbI YPOBEHb — CTYIEHT UMEET IPE/ICTABICHHE O CIIOCOOHOCTH NOIy4YeHHsI HHPOPMAIIUH O CTPOSHUHU
OPTaHWYECKHX COSANHEHUH Ha OCHOBAaHUH CIIEKTPAIBHBIX XapaKTepUCTUK. B ocHOBHOM BiazeeT 6a30BbIMHU 3HaHUAME 1o MK-
CHEKTPOCKOIHHU OPraHUYECKUX COeUHeHuH, Y dD-CreKTpoCKOuH.

«He 3a4ateHo», ypoBeHb He CPOPMHUPOBAH — CTYACHT HE HMEET HEOOXOANMOM TEOPETHIECKOH 0a3bl U MPAKTHUECKUX HABBIKOB
MOJIy4eHus1 MH(QOpPMALIUU O CTPOSHUH OPraHUYECKUX COEIMHEHUI HA OCHOBAHHMH CIIEKTPAJIbHBIX XapaKTepUCTHK. DaKTHYECKU He
opuentupyercs B ocHoBax MK-cnekrpockomnuu, Y @-criekrpockonuu.

[IpumepHBIE TECTHI IS TEKYIIETO KOHTPOIIS 2
1. Ot kakoro (hakropa 3aBUCUT KOJIMYECTBO CUTHANIOB B nosie criektpa SIMP1H: a) ot konmuuecTBa npoTOHOB, 0) OT KOJIMYECTBA
HEIKBUBAJICHTHBIX MIPOTOHOB, B) OT THOPHUAM3AIMU aTOMa YIIepoaa Y KOTOPOTrO PAaCcIoaraeTesi MPOTOH, T) OT KOJIMYECTBa MPOTOHOB Y

COCEIHHX aTOMOB YIJICPOAa.

2. Kakoii quana3on umerot anudarnueckue npotonst: a) 0 - 5 m.x., 6) 4,0—-9,0 m.x.,  B) 2,0-3,0 M., r) 9,0-20,0 m.11.

2 Kawnii cipur maRripastod QATOYNAOMIEIM® 2) CUTEUATTOTLOELIN _A) THUOOAROATIAREIN B FONNTEARANTIARLIN O VRA THUALITIAN




HUHTCHCHUBHOCTH I10JIOCHI IIOI'JIOIICHHA, F) CUHUH.

4. Hannuue BonopoaHo# cs3u B UK criekTpe 00pasia opraHMIeckoro COSJUHEHUS] MOKHO OOHAPYKUTD: a) IO HATMYHIO TOJIOCHI
MOIJIOLICHNMS B JUIMHHOBOJIHOBOM 4acTH CIIEKTPA,

0) N0 HAJIMYUIO IHPOKOH 1oJIock! roromenus B oonactu 3200-3600 cm-1,

B) M0 HAIMYHIO Y3KOW TOIOCHI norJorieHus B oomactu 2100-2300 cm-1, T) Mo HAIKMYHKIO ABYX MOJIOC MorioleHust B obnactu 1200-
1600 cm-1.

5. Hanunuue 6eH30JbHOTO KOJIBLIA B 00pasiie OpraHu4ecKOro COeAMHEHHS MOXHO OOHAPYKUTh: @) 10 HAJMYHIO TIOJIOCHI OTJIOIICHHS B
JUTMHHOBOJIHOBOM 4aCTH CHEKTpa, 0) 10 HAJIMYMIO NIMPOKOH mojock! noriomenus B ooxactu 3200-3600 cm-1, B) o HAIMYUIO Y3KOM
moJiockl oryouieHus: B ooiaactu 2100-2300 cm-1, 1) o Hanu4Hio noJoc noriomeHus B oonactu 1400-1600 cm-1.

6. OO0nacTh OTIIEYATKOB MAaJbIIEB pacroaraeTcs B iuamnas3one: a) 3200-3600  cm-1, 6) 700-1500 cm-1, B) 2100-2300 cm-1, 1) 1690-
1750 cm-1.

7. B Kakux eMHHUIAX BHIPAKACTCS MOJSAPHBINA KO3()QUIIMEHT TOTIOMECHUS], €CTH KOHIIGHTPALHsI BBIpaKeHa B MKI/CM3, TOJIIUHA
ONTHUYECKOTO CJIOS BEIpAXKEHA B CM:

1. cM2 / MKT

. MKT / cM2

. MKT / cM2* MOJIb

CM2* MOJIb / MKT

NI

. B ciektpockormu SIMP 1H u 13C B kauecTBe 3TAIOHHOTO COEIMHEHHSI HCIIOIB3YETCS:
terpamerwicunad ( TMC)

. YEeTBIPEXXJIOPUCTHIHN yriiepos

. Xxaopoopm

. METaH

AW —

. CHrHasbl METHIICHOBBIX IIPOTOHOB MaJIbIX HUKIOB (4 — 10 4IeHHBIX) B KaKOH 00JIACTH XUMUYECKUX CABUTOB HAXOJATCS:
. 1,43 -1,96 m.1.

.9—-10 m.1.

.6—7wm.1.

. 1,8 -3 M.

H LN — O

10. MossipHblil k03¢ GUIUEHT MOIIOMEHHS CBUHIIA ¢ AUTU30HOM IIpU A = 485 HM paBeH 6,8-104. UeMy paBHa onTHYeCKasl INIOTHOCTD
pactBopa, conepxariero 3 Mkr PBO2 B 5 cM3 npu MCIIONb30BaHUH KIOBETHI ¢ 1 = 1 cM:

1.0,451

2.0,171

3. 0,603

4.0,097

Kpurepun onenku:

«3a4TeHO0», OBBIIEHHbIH YPOBEHb — CTYEHT 3HAET, KaK UCIOJIb30BaTh 3HAHUS XUMHUECKUX ACIIEKTOB IIPU YCTAHOBICHUHU CTPOSHHUS
OCHOBHBIX KJIACCOB OPTaHMUYECKUX coeMHeHnH. Braneer 6a30BbiMu 3HaHUsAME 110 K-CIEKTPOCKONNU OpraHUuYeCKUX COCMHCHHIA,
SIMP 1H cnexrpockonuy, Y @-CreKTpOCKOIHH.

«3auTeHOY, MOPOTOBBIA YPOBEHB — CTYIEHT UMEET NPEICTABICHHE O CIOCOOHOCTH MOJTydeH!UsI MH()OPMAIIH O CTPOCHUH
OpraHU4eCKUX COSAUHEHUH Ha OCHOBAHUM CIIEKTPAJIbHBIX XapaKTepUCTUK. B 0CHOBHOM BiaseeT 6a30BbIMU 3HaHUsAMU 10 K-
CIIEKTPOCKOMUM opranndeckux coequaennit, SIMP 1H cnexrpockonmm, Y d-cnekrpockonum.

«He 3auTeHO», ypoBEeHb He CHOPMUPOBAH — CTYAEHT HE UMEET HEOOXOIUMOM TeOpeTUUECcKOi 6a3bl U MPAKTUYECKUX HABBIKOB
MOJTy4eHUs] HHPOPMALUH O CTPOCHUH OPTaHWYECKHX COCANHEHUH Ha OCHOBAHUH CIIEKTPAIBHBIX XapakTepucTuk. GakTHueckn He
opuentupyercs B ocHoBax MK-cnexkrpockonuy, SIMP 1H cnekrpockonuu 1 Y @-CIEKTPOCKONUH.

BOHpOCBI CaMOKOHTPOJIA
0 AUCTUIUTHHE « DU3UKO-XUMHUUYECKHE METOIBI HCCIICOBAHUS

Tema: CeKTpOCKOIHsI OPraHNIECKUX COSAMHEHNH.

Hcnonb3oBanue GU3HKO-XMMUUECKUX METOJOB B OPraHUYECKON XMMUM AJISI U3ydEeHUs] CTPOSHUS OPraHUIECKUX COEJUHEHUH,
HCCJIEJI0BAHUE HAMIPABIICHHUs M MEXAHU3Ma PEaKLuii, BHYTPH- U MEKMOJIEKYISAPHBIX B3aumoaencTeuil. IlIkana 37€KTpOMarHUTHBIX
n3nyueHuil. Cxema B3aUMOJICHCTBUS JIEKTPOMArHUTHOIO U3JIy4EeHUs C OpraHMYeCKUM BelecTBoM U nonydenus Y @, UK, SIMP
cnekrpos. IIpeamer cnekrpockonuu. ITonoca u criekTp noriaouieHus. 3HaueHHe CIEKTPaIbHBIX APAMETPOB Ul YCTaHOBJICHUS
CTPYKTYpPbl OPraHUYECKHX COEAUHEHUM.

OnexTponHbIe crieKTpsl. [Iprpoa aIeKTPOHHBIX CIIEKTPOB MOTIIOMmeHus. [1onHas 3Hep-THs MOJIEKyIIBI (3IeKTPOHHAs, KonebaTenpHas
U BpauiarenbHas sHepruu). O01acTu 371eKTpoMar-HuTHOTO criekTpa: yasrpaduonerosas (YD), undpakpacuas (MK) u Buaumas.
Jlnanas3oH 3J1eK-TPOHHBIX CIIEKTPOB.

1. Uro sABisieTcs NpeAMETOM crekTpockonuu? Yem 00ycIoBIe€HO MOSBICHUE ClIEKTpa?

2. Uro Ha3bIBa€TCS MOJIOCOM U CHEKTPOM TIOTJIOIIECHUS?

3. Uro npexcTaBiseT coOO0M 1IKala IEKTPOMArHUTHOTO U3IydeHus?

4. Kakye clIeKTpbI Ha3bIBAOTCS YIEKTDOHHBIMU?




5. Eaununs! u3MepeHus 31eKTPOHHBIX CIIEKTPOB.

Tema: YO ciekTpockomusi.

6. Uro npexcrasisieT co6oil YO cnexkrp NoriaomeHus?

7. Kakyro unpopmaiuo 00 oprannueckoM coeinHeHnd Hecet Y@ crniektp?

8. HazoBute unTepBansl noriaomenus Y ® crekrpa BakyyMHOU, BUAUMOI, OnmxHel u fanb-Heit obnacTell B Mmikane
9JIEKTPOMArHUTHBIX U3IY4YECHUI.

9. Kakoii ciBur HazpiBaercst 6aroxpoMubiM? Kakumu npuurHamu o0yciaoBieH 3TOT 3¢ hexT?

10. Ot yero 3aBUCUT HHTEHCUBHOCTH NOJ0CKH norsomenus? [louemy momocs! mor—mnomienns B Y ® cnexkrpe mupokue?

11. Kaxo#i TvI 371€KTPOHHBIX IEPEX0I0B UMEET HanOOIbUIYI0 HHTEHCUBHOCTh?

12. TTouemy [1[J[1* mepexon TpeOyeT HANOOIBIIETO KOJUYECTBA SHEPTUU? B KakoM MHTEpBalie IJIMH BOJH OH pacnojaraercs?

13. B ueM 3akio4aeTcs CymHocTh 3akoH0B Mak-Konnena, JlamGepra-byrepa-bapa? B kakoM citydae 3T 3aKOHBI He COOII0AaI0TCA?
14. JIns xakux coenuHennid Y ® crektp He sBisiercss HHQOpMATHBHBIM? YKaKUTE IPUUNHY.

15. IToueMy pacTBOpHI alIkaHOB Ipo3pauHbl? [loueMy CLIEKTPBI STUX COETMHEHUN HE HHPOPMA-TUBHBI?

16. TTouemy MOJIOCHI TOTJIOIIECHHS AJIKAHOB U IIUKJIOATKAHOB HMMEIOT MaJICHbKYI0 HHTCHCUB-HOCTD U JIGXkKAT B JAaibHel oonactu YO
crekrpa?

17. Oxapaxrepusyiite YO criekTp HenpenensHoro coearHeHus. OT 4ero 3aBUCHT JUANa30H MOJI0C MOTIIOMICHNS dTUX COSTUHEHUN?
18. Vkaxxure npuuuHbl nosiBieHus Y O CIeKTpa alKeHOB.

Tewma: UK ciekTpockonust

1. Kakyro nadopmairuio 06 opranmueckom coenuHennu npenocrapisier UK cnekrp? s ka-KuX KJIacCOB OPraHUYECKUX COCAMHEHHUN
UK crnextp sBiseTcs ManonHpopmaTuBHbiM? [To-uemy?

2. B kakoM Juamna3oHe JISKHUT CIIEKTP opraHumueckoro coenuHenus? Ha kakue o0—nactu oH nonpasnenserca? Kakas uz oOnacreit
HasbIBaeTcs GyHnaMeHTanbHOR? [ToueMy oHa HOCUT Takoe Ha3BaHUE?

3. Kaxkas u3 o6nacreii K criekTpa Ha3bpiBaeTCs 00JIaCThIO OTIIEYATKOB nanblieB? [loueMy oHa HOCHT Takoe Ha3BaHHE?

4. KaxoBs! xapakrepHsle npusHaku MK cnekTpos ajnkeHoB u ankuHOB. Kakyro undopMmaiuo MoxKHO HOIy4uTh Ha ocHoBe MK
CIIEKTPOB ATUX COCTUHECHHIA?

5. KaxoBs! xapakrepHble npusHaku MK criekTpoB Kuciopojcoaepxkamux coequnenuil. Kakyro uapopManuio MoXHO MOTy4UTh Ha
ocHoBe MK cniekTpoB KHCIOPOACOAEPIKAINX COSANHE-HIH?

6. KaxoBs! xapaxrepHble npusHaku MK cnexTpos amuHoB? Kakyio HHGOpPMALKIO MOKHO M0-Iy4uTh Ha ocHoBe UX MK cnexTpos.

7. st Kakux KiaccoB oprannveckux coeaunennii MK criektp siBisiercst Haubonee napopma-TuBHbIM? [Touemy?

8. KaxoBb! xapakrepHble npusHaku MK criekTpoB kapOOHMIBHBIX coearHeHn? Kakylo nH-(hopMaIuio MOXKHO IOJIyYUTh HA OCHOBE
UK crnekTpoB KapOOHUIIBHBIX COCMHEHHA.

9. KaxoBb! xapakrepHble npu3Haku MK criekTpoB apoMaTUUECKUX COEIUHEHUN.

10. Kakyro uH(bOpMAIHIO MOXKHO MONTY4UTh Ha OcHOBEe MK CrieKTpoB 3THX coequHeHMiT?

Tema: SIMP1H crnekrpockonusi.

1.3nauenue merona SIMP B opraHuueckoil Xumuu.

Kak Bo3nukarot curnainsr criektpoB IMP? Kakue sinpa aromoB farot curaansr IMP? Ykaxurte npuanny.
Kakue ycrnoBus He0OX0JUMBI [l BOSHUKHOBEHHUS CrieKTpoB SIMP?

HazoBute ocnoBHble mapametpsl IMP criekrpockomnum.

Uro takoe XxuMuueckuii caBur? OT Yero 3aBUCHUT €ro MOJIOKEHHE B CIIEKTpe?

Kakue ¢paxTopsl BIMSIOT Ha MTOJ0)KEHHE XMMHUYECKOTO CIIBUTA B TIOJIE CIIEKTpa?

Uro Takoe MarHUTHasi aHU30TPOIHSL, AMAMarHUTHOE M [TapaMarHUTHOE YKpaHU "poBaHue?

Uro mpencrasiser coboii cnektp SIMP? Kakyro nHpopmMaiuio HeceT XUMUYECKUI CABHT?

9. VYKaxuTe 3aBUCHUMOCTbH IOJIOKEHHUSI XUMUYECKOTO CABUIA OT HJIEKTPOOTPULIATEIb "HOCTH COCEI-HUX aTOMOB WIIN
¢byHKroHansHEIX rpymnn. [IpuBenure npumep.

10. Kakyto ¢popMy UMEIOT CUTHAIIBI IPOTOHOB M OT KaKUX ()aKTOPOB OHA 3aBHCUT?

11. Cas3aHO M KOJIMYECTBO CUTHAJIOB B MYJIBTUILIETE C KOJMYECTBOM ITPOTOHOB B (DYHKI[HOHANB-HOM rpyIime?

12. Kak onpenenuTs MyJbTHIIETHOCTh CUI'HAJIa IPOTOHA?

13. Kaxue npoToHbI Ha3pIBatOTCs SKBUBaNIEHTHBIMU? [loyeMy TPOTOHBI OZJHOTUITHBIX TPYIII B PA3IMYHBIX COCIMHEHUAX UMEIOT
HEOJMHAKOBBIC 3HAYEHUSI XUMUUYECKOTO CIIBUTa?

N WD

Kpurepuu onenku:

Onenka «oTanyHO», 80-100%, MOBBIIEHHBIH YPOBEHD - CTYAEHT IOKa3aJl IPOYHbIC 3HAHUS OCHOBHBIX IOJIOKECHUH yaeOHOH
JUCLUIUIMHBI, yMEHHE CAMOCTOSATENIFHO pelaTh KOHKPETHbIE MPAKTUYECKHUE 33/1a41, CBOOOTHO UCIIOIB30BaTh CIIPABOYHYIO M HAYUHYIO
JIUTEPATypy, CIIOCOOHOCTh MHTEpIpeTHpoBaTh AaHHbIe Y@, UK, SIMP1H crniekTpoB OCHOBHBIX KJIaCCOB OPraHUYECKUX COCAMHEHHN.
Onenka «xopoio», 70-80%, moporoBblil ypoBeHb - CTYAEHT [TOKa3aJl XOPOIINE 3HAHUSI OCHOBHBIX ITOJIOKEHUH Y4eOHOM JUCIUIITHHBI,
YMEHHE CaMOCTOSITEJIFHO PelIaTh KOHKPETHBIE IPAaKTUIECKHE 3a/1a4H, IPelyCMOTPEHHBIE paboueil mporpaMMol, OpHEHTHPOBATHCS B
PEKOMEH/I0BaHHOW y4eOHOH M CIIpaBOYHOH JIUTEpaType, yMeeT HHTEPIPETHPOBATh OCHOBHBIE CTPYKTYPHBIE ITapaMeTpbl
OpraHNYeCcKHUX COeANHEHNH, onpeensieMble Ha ocHoBaHUH nonydeHHbx YO, UK, IMP1H cnexrpanbHBIX TapaMeTpoB.

O1eHKa «yA0BIETBOPUTENbHOY, 50-70%, HOPOroOBBIH YPOBEHD - CTYACHT I10Ka3al 3HaHHE OCHOBHBIX ITOJIOXKEHUH yueOHOM
JCIUIUIMHEI, YMEHHE MOJTYYUTh C TOMOIIBIO MIPENoaBaTeNs NPaBIWIbHOE PelIeHe KOHKPETHOM MPaKTUIECKOH 3a1aun U3 4uciia
MIPEeSYyCMOTPEHHBIX pabodel MporpaMMo; criocOOHOCTh K IOHUMAHHIO HH(POPMAIMK O CTPOSHUH OCHOBHBIX KJIACCOB




OpraHU4eCKUX COSAUHEHUH. YMEHUE N0NIb30BaThcs HH(pOpMalKeil, oIydeHHol Ha ocHoBaHuU cnekrpanbHbix (Y@, UK, SIMP1H)
XapaKTEPUCTHK OCHOBHBIX KJIACCOB OPTaHUYECKUX COEJAMHEHHM.

O1eHKa «HEYI0BIETBOPUTENLHO», MeHee 50%, ypoBeHb HE CPOPMUPOBAH - IIPH OTBETE CTYJEHTA BBISIBUIUCH CYLIECTBEHHBIE IPOOEIIBI
B 3HAHMSIX OCHOBHBIX ITOJIOKCHUH yaeOHOH TUCIMILTHHBI, HEyMEHHE C MIOMOIIBIO IIPENoAaBaTeNs MOTYIHTh IPABUIIBHOE PEIICHNE
KOHKPETHOH MpaKTU4eCKOH 3aJaul U3 4Kcia NpeLyCMOTPEHHbIX pabodeil mporpaMMoil yueOHOH TUCIUNINHBL, HEYMEHHUE
OJIb30BAThCS MHPOPMALIUEH, TOTy4eHHOH Ha ocHOBaHMK criekTpanbHbIX (YD, UK, SIMP1H) xapakrepucTuk.

KomrnekT 3aqanuit isi KOHTPOJIBHOM PabOThI

Tema: Y® cnexrpockonus, MK-cnekrpockonus

Bapwuant 1

3ananue 1. Kakue Tumsl nepexonos o0ycnaBnuBaioT nosisiieHre Y® crnexkrpa? Kakue U3 3TUX nepexo10B SBISIOTCS
UHPOPMATUBHBIMH?

Bapwuanr 1

3ananue 2. Kak Bbl moHrMMaeTe 6aTOXpOMHBIN U THIICOXPOMHBIH CABHUTH MOJIOC morionieHus? Kakue GpakTopbl ciocoOCTBYIOT
yKka3aHHbIM cBuram? ITpuBeanTe KOHKpETHbIE IPUMEPHI.

Bapwuanr 1

3ananue 3. Kakyro nundopmanuro 06 oprannyeckom coenunenuu npenocrasisier UK cnexrp? s Kakux Ki1accoB OpraHMYECKHX
coenunenmii UK criektp siBisiercst Mano HH(QOPMATHBHBIM, 110 KaKOW MPHYUHE?

Bapwuanr 1

3ananue 4. B kakoM uanasoHe JeKHUT CIEKTp oprannveckoro coequnenus? Ha kakue o6—nactu o noapasaensercs? Kakas u3
obacreii Ha3bIBaeTcs GyHIAMEHTAIbHOM, IOYEMY OHAa HOCUT TaKoe Ha3BaHUE?

Bapuanr 2

3anmanue 1. Jlnsa kakux KiaaccoB opranndeckux coeauneHuid Y@ crekrp siBisercss nuapopmaruHbiM? [Touemy? Uro sBnsiercs
MPUYNHON BO3HUKHOBeHUS Y D cniextpa?

BapuanT 2

3amanue 2. [louemy YO criekTpsl Ha3bIBAIOTCS dJIeKTPOHHBIMU? Kakne THIIBI 3JIEKTPOHHBIX Me-pexoa0B Brr 3Haete? Kakue n3 Hux
SIBIISIFOTCS XapaKTEPUCTUUECKUMH JJIs1 OPTAaHUYECKUX CO-CANHEHNI?

Bapuanr 2

3aganue 3. YO crneKTpbl METUIOBBIX 3()UpoB OeH30HON U (PEHMITYKCYCHOR KUCIOT UMeIOT B 06aactu 220-350 HM ciaenyromuii Bua: A
- Omake. 260 um (1g 0 =2,2); b - Omakce. 285 um (Ig 0 = 3,1). KakoMy BelecTBy COOTBETCTBYET KaxIblif CIEKTP? YKaXXUTe BELIECTBA
A u b. Hanumure GopMybl 3TUX coeiMHEHUH 1 00BSICHUTE CACTaHHbI Bamu BBIOOD.

BapuanT 2

3ananue 4. KakoBbl xapakrepHbie npusHaku UK criekTpoB kapOoHHIbHBIX coenHeHni? Kakyto nH(opMaIuo MOKHO MONTYyYUTh Ha
ocHoBe MK cnekTpoB KapOOHUIIBHBIX COSAUHEHUH?

Bapwuant 3

3aganue 1. Kakyro nundopmanuio o6 opranudeckoM coequHeHuu 1aét Y@ cnexrp? s KakuX KIacCOB OPraHUUECKUX COSIUHEHUN
Y@ cnekrp sBnsiercs He uHPpopmaTuBHbIM? [Touemy?

Bapuanr 3

3ananue 2. [Touemy Y@ crieKTpOCKOINNIO HA3bIBAKOT AIeKTpOoHHOH? HazoBute nuanazon Y® morionieHus 1 BUAUMON 001acTu
cnekrpa. [IpuBeanTe npuMepsl KJIACCOB OPraHUYECKUX COSIUHEHUMH, 11l KOTOpbIX Y® criekrpsl nHpopMaTuBHBL. OTBET MOSICHUTE
KOHKPETHBIM IIPUMEPOM.

Bapuanr 3

3ananue 3. Kakue TpeOoBaHMS NPEABIBISIOTCS K ONTHKE, BELIECTBY U PACTBOPUTEINO TpH cHA-TUH Y @ cniekTpa? [losicHuTe siBjieHue
THIICOXPOMHOTO CABHI'A, YKAXHUTE IPUUUHY U IPUBEAUTE KOHKPETHBIN NPUMED.

Bapuant 3

3ananue 4. Hapucyiite K cnexrpsl 6eH3anbaeruna, akpuioBoil KUCiIoThl. [10sicHUTE CXOHBIE M OTIMYUTEIbHbIE YEPThI CIEKTPOB
9TUX COETUHEHUI.

BapuanT 4

3anmanue 1. Kakyro undopmarmo 00 oprannueckom coenuHeHnu naét Y@ crnekrp? s KakKuX KJIACCOB OPraHMYECKUX COCTUHCHUI
Y@ cnexrp aBnsgercsa uHbopMaTuBHbBIM? ITouemy?

Bapuanr 4

3ananue 2. [TosicHuTe noHsATHE GATOXPOMHOTO U TUIICOXPOMHOTO cABUroB. Kakue npuunHel 00ycnaBiauBatoT 3Ty casuru? Ilpuseaure
puMep It KaXKJO0T0 U3 HUX.

BapuanT 4

3ananue 3. Kakast u3 oonacrei B UK-cnekTpe uMeer Ha3BaHHMe 00JIACTBIO OTIIEYATKOB Malib-11eB? [loyeMy OHa HOCHT Takoe
Ha3BaHue?

Bapuanr 4

3ananue 4. KakoBbl xapakrephsle npusHaku UK criektpoB apomarndeckux coequnenuit. Hapu-cyiite UK cnexrpsl 6eH3omna u
TOJIyOJa.

Kpurepun onenku:

«3auTeHOo», MOBBIILICHHBIH YPOBEHb - 3HAET, KAK UCIIOJIB30BATh 3HAHUS XMMUYECKUX aCIIEKTOB IIPU YCTAHOBJIEHUH CTPOESHUSI OCHOBHBIX
KJIaCCOB OPraHMYECKUX COCIHHEHHUI.

«3auTeHo», OPOTOBhIi YPOBEHB - UMEET IPEJICTABICHNUE O CIIOCOOHOCTH MOIy4eHH HHPOPMAIMH O CTPOCHUHN OPraHUYeCKUX
COEIMHEHNH Ha OCHOBAHHUH CIIEKTPAJILHBIX XapaKTEPUCTHK.

«He 3auTeHo», ypoBeHb He CHOPMHUPOBAH - HE UMEET HEOOXOMMOM TEOPEeTHUECKOM 6a3bl U MPAKTUUECKUX HABBIKOB MOJIYYECHUS
nH(OpMALH O CTPOSHUH OPTaHUYECKUX COSIMHEHUH HA OCHOBAHHH CIICKTPAIbHBIX XapaKTePUCTHK.




5.3. Tembl NHCBMEHHBIX PadoT (3cce, pedpepaThbl, KypcoOBbIe PadOTHI U JAP.)

Temaruka pedeparon

1. CoBpeMeHHbIE (PH3UKO-XUMHYECKHE METOIBI aHAJIM3a B YCTAHOBICHUH CTPYKTYPHI Opra-HUUECKUX COCTMHEHUI.

2. Copemennbie Mapku K cieKTpoMeTpoB 1 X BO3MOXKHOCTH B YCTAaHOBJICHUN CTPYKTY-PBI OPraHIMYECKUX COSTHHCHHH.
3. CoBpemennbie Mapku YD CIEKTPOMETPOB B MX BO3MOXXHOCTH B YCTAaHOBJICHHUHU CTPYKTYPBI OPTaHUUECKUX COCTMHCHUI.
4. CoBpeMeHHBIE BO3MOXHOCTH SIMP CHIEKTPOCKOTINH B YCTAaHOBJIEHUH TOHKON CTPYKTYPBI OPTaHUYECKHUX COSTUHECHHM.

5. Crexrpockonus AIMP na snpax yriepona (IMP13C), 1BoiiHO# MarHUTHBINA pe30HAHC

Kpurepuu onenku:

VYposenb [lokazarenn oueHMBaHUS KOMIETEHLIUN

moporoBeIil MiMeeT npejicTaBiIeHUE O CIIOCOOHOCTH MOTY4eHUS HHOOPMAIMH O CTPOCHUU OPTaHMYCCKUX COCAMHCHUN Ha
OCHOBaHUU CHEKTPAJILHBIX XapaKTEPUCTHUK.

MOBBILIECHHBIA 3HAET, KaK UCIIOJIb30BATh 3HAHUS XMMHUECKHUX aCleKTOB IIPU YCTAHOBJIEHUU CTPOCHUS OCHOBHBIX KJIACCOB
OpPraHMYeCKUX COCIUHEHUN.

5.4. OueHo4HbIe CpeCcTBA IS MPOMEXKYTOYHOI aTTeCTallUK

IIpuMepHBIE TECTHI IJIT HTOTOBOTO TCCTUPOBAHHMS

1. CnexTpanbHbIe METOJIBI aHATN3a OCHOBAHBI:

a) Ha M3MCPEHUH UHTCHCHBHOCTH DJICKTPOMArHUTHOTO M3JIyUYCHHS, KOTOPOE MOTJIONIACTCS HITH UCITYCKAETCS aHATM3HPYEMbIM
BEILIECTBOM,;

0) Ha U3MEPEHUU TOTJIONICHHS BEIECTBOM JJICKTPOMArHUTHOTO U3JTYUYCHUS B BUIUMOM U OIIVDKHEH yIbTpadroIeToBOM 001acTH
CIICKTPA;

B) Ha UCCIICIOBAHHUH CIICKTPOB OTPAKCHHS BEIICCTB;

T') HAa U3YYCHUH B3aMMOICHCTBHS UCCIIEAYEMOT0 BEIIECTBA C PACTBOPHUTEIIEM.

2. YO - crieKTpOCKOIHSL. . .

a) UccieyeT CIIMH-CIIMHOBOE B3aUMOJCHCTBHUE sTIeD;

0) OCHOBaHa Ha TIOTJIOIIECHNN MOJIeKyTaMu Y @ — U3mydeHus;
B) OCHOBaHA Ha UCITYCKAHUH MOJIeKylamMu Y D — n3iryueHus;
I') OCHOBaHa Ha B3aMMOJICHCTBHU aTOMOB ¢ Y ® — H3IIyueHUEM.

3. UK - cnekrpockonus. ..

a) OCHOBaHa Ha norjonieHuu Mmonekynamu UK — n3nydyenus;

0) mpearnoiaracT UCCIIEI0BaHUE MOJICKYIIIPHBIX KOJICOAHUIA,

B) mo3poJisieT ucciaenorate 02, N2, H2;

T') HCIOJIb3YET JIEKTPOMATrHUTHBIE U3TYyICHHS BUIAUMOTO JTHANa30Ha.

4. B HWK-o0macTy MOTJIOMA0T COETUHEHNS
1) apomatndeckue; 2) anmupaTHIecKue; 3) aTUIUKINIeCKue ; 4) TeTepOIMKINIECKIE

5. Kakoe oprannueckoe coeiMHEHHE HE CONEPKUT CUTHANOB B criektpe AMP1H:
a) YKCyCHas KHCIIOTa, 0) YeThIPEXXIIOPUCTHIH yriepo, B) X10podopm, I') OSH30IL.

6. Y@ cnekrpockonus sBIsieTCs HEMH(OOPMATUBHOM AJIs: @) alKaHOB, 0) aIKEHOB, B) apEHOB, T') KAPOOHMIIBHBIX COCIUHEHHH.

7. Kako#i quamna3oH 3JeKTPOMarHUTHOTO U3TydeHHsl BKItouaeT Y @ CrieKTpOCKOMNHUs:
a) 1-800 mM, 6) 200-800 uM, B) 100-4000 cm-1, 1) 100-400 HM.

8. Kakyro nHDOopManmio 06 OpraHnaecKoM COeTMHEHUH TpeaocTaBisaeT YD cCrieKTpOCKOMusI:

a) HaJIMYKe B MOJICKYJIC LIEIH COMPSsDKEHUSI, 0) HATMYKE B MOJICKYJIC ()YHKIIMOHAIBHBIX TPYIII, B) HAIMYUE B MOJICKYJIE
HE3KBUBAJICHTHBIX IIPOTOHOB, I') HANM4ue B Mosiekyde atemeHToB (C, H, O, N), Haubosee 9acTo BXOASAIINX B COCTAB
OpPraHUYECKHUX COCITUHCHHUN.

9. IToyemy Y@ crieKTphI aIKaHOB SBJISIOTCS HEMH()OPMATHBHBIMH:

a) u3-3a HAIMIHS METHIIBHBIX TPYII, 0) U3-32 HAJTHYHUS TOJIBKO G—C TIEPEX0I0B,

B) M3-32 KOPOTKO# L[ETIN COMPSDKEHMSI, T') M3-3a HEBBICOKOI Pa3HOCTH AIIEKTPOOTPHLATEILHOCTEH MEXK/y aTOMaMH yriiepoa u
BOJIOPO/IA.

10. Ha xakue obnactu moapasensercs quamna3od Y @ CreKTpOCKOIHH:
a) CHJIBHOTIONIbHAS ¥ CJ1a00IOIbHAS YACTH CIIEKTPA,

0) ATMHHOBOJIHOBAS M KOPOTKOBOJIHOBAsI 00J1aCTh,

B) 0ATOXpOMHAs ¥ THIICOXPOMHa,

T') XapakTepHasi U HeXapaKTepHasl.




11. Kakas u3 moioc norIoNeH s SBJIIETCS CaMO HHTEHCUBHOM Juts Y @ criekTpockonuu: a) T—n, 0)c—mn, B) BII3, 1)
n—m.

12. JIns cusarusa UK cnekTpa opraHu4eckoro CoeMHEHUs UCIOIb3YIOT:
a) CTEKJISTHHbIE TPOOUPKH, 0) KBapLIEBbIE KIOBETHI, B) KIOBETHI U3 T'aJION€HHIOB IIEIOYHBIX METAJIIOB, ') IPOOUPKH U3 OPICTEKIIA.

13. Inanazon nadopatopHbix UK criekrpomeTpoB cocrapisier:
a) 0-20 m.x., 6) 100-800 am., B) 100-4000 cm-1, T) 0-200 mM™.

14. Ot kakoro ¢akTopa 3aBUCUT HHTEHCHBHOCTH TIOJIOCKI MOTIomeHus B Y@ criekTpe:
a) OT KOJIMYECTBa MPOTOHOB, BXOSIUX B COCTAB IPYIIIIbI, ) OT KOJIMYecTBa (PyHKIMOHAIBHBIX TPYIII, BXOASIIMX B COCTAB
MOJICKYJIbI, B) OT JUIMHBI COTIPSKEHUSI B CUCTEME, T') OT HAJIMYHSI BOJOPOIHBIX CBsI3€il B MOJIEKYJIe.

15. TlpuuunHOl BO3HUKHOBEHHS XMMUYECKOTo casura B none cnexkrpa IMP1H asnsercs:
a) epexo/] BAJICHTHBIX JICKTPOHOB U3 OCHOBHOI'O COCTOSIHUS B BO30Y/IEHHOE, 0) IIepeoprueHTalMsI CIIMHA, B) KoJeOaHus
aTOMOB B MOJIEKYJIE, I') HATMYKUE BOJOPOHBIX CBSI3EH.

16. HamGonee cnabonodsHBIME CUTHaJIaMU B TioJie criekTpa IMP 1H sBistroTes:
a) curHajibl ATi)aTHIECKUX MPOTOHOB, 0) CUTHAIBI 0JIE(UHOBBIX TPOTOHOB,
B) CUTHAJIbI aDOMATHYECKHX MPOTOHOB, I') CHIHAJIBI JIBJICTUI0B U KUCIIOT.

17. HauGonee c1abonoabHBIMHA CUTHATIAMH Y Sp2 THOPUIHOTO aToMa yriepoa B moiie criektpa AMP1H sBustores:
a) cUrHaJIBI 0J1e(DUHOBBIX IPOTOHOB, 0) CUTHAJIBI APOMATHYCCKUX POTOHOB,
B) CHTHAJIBI IIPOTOHOB JMCHOBEIX YTIICBOJIOPOJIOB, T) CHTHAIBI AJIbJCTHIOB.

18. Kakoii 1uana3oH UMEIOT IPOTOHBI, PACIIOIATAIONIUECS Y SP3 THOPHUIHOTO aTOMa yriiepo/a:
a)0,5-5ma; 0)4,0-90ma; B)2,0-3,0Mm.1., r) 9,0 — 20,0 m.x.

19. Kakoii xumuueckuii capur CH3 rpymmeb! sBisieTcs Hanbosee cabomoIbHEIM: a) B MOJIEKYJIe MpoTiaHa, 0) B MOJIEKyJIe
STHJIOBOTO CITHPTA, B) B MOJIEKYJIE€ TOJIyOJa, T') B MOJIEKYJIE H3OMPOTHIOCH3071a.

20. B kakoMm muana3one pe3oHupyet kapoonmisHas rpymnmna B UK criekrpe: a) 0-5 m.x., 6) 2100-2300 cm-1, B) 1690-1780 cMm-1,
r) 100-200 HM.

Kpurepuu onenku:

«3a4TeHO», MOBBILIEHHBIA YPOBEHb — CTYJIEHT 3HAET, KaK HCIOIb30BATh 3HAHUS XUMUUYECKUX ACIIEKTOB MPU YCTAHOBJICHUU
CTPOCHUS OCHOBHBIX KJIACCOB OPraHUYECKUX coequHeHul. Brnaneer 6a3oBeiMu 3HaHusAME 110 MK-criekTpockomuu
oprannueckux coequnenuid, IMP 1H cnexkrpockonuu, Y @-CrieKTpOCKOHUH.

«3a9TeHO», IOPOTOBBIN YPOBEHB — CTYIEHT UMEET MPECTABICHNE O CIIOCOOHOCTH NOJXYYCHHUS HH(POPMAITIH O CTPOCHUN
OpPTaHUYECKHUX COCTUHEHUI Ha OCHOBAHNH CIIEKTPAJIHHBIX XapakTepUCTUK. B ocHOBHOM BianeeT 6a3oBbME 3HaHUAMH 0 VK-
CIIEKTPOCKOIINY opranndeckux coeannennii, AIMP 1H crniektpockomnmn, Y @-CrieKTpOCKOIIHH.

«He 3aureHO», ypoBeHBs HE CHOPMHUPOBAH — CTYACHT HE UMEET HEOOXOIUMOM TeOpeTHIecKol 0a3bl M MPAaKTHIECKUX HABBIKOB

monvienug uunhANMATTET A CTRAATIAN ANTANUNACT Y COATTUIIANIII 119 ACTIADRATAN CIIAYTNATL LIV VANAUTONUCTULY (DarTtunecya

6. YHEBHO-METOJMYECKOE U UTH®OPMAIIMOHHOE OBECHEYEHHME JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMeHayemasi JiuTepaTypa

6.1.1. OcHoBHas JiUTepaTypa

ABTODBI, COCTABHUTEIH 3arnaBue W3narenbcTBO, TOX O aapec
JI1.1 |bannuesa T.I'., duzryecKkrue MeTOAbl UCCIIEIOBAHUS MockBa: AkageMusi,
Bbespykosa JLIIL, HEOPraHUYECKUX BelecTB: yueOHoe nocobue  |2006

3BuHuyK [u ap.] P.A., | By3oB
Huxonbckuii A.b.

JI1.2 |Tny6oxos FO.M., AnanuTtHyeckas XuMus 1 QU3NKo-xuMudeckue |MockBa: Akagemus,
T'onosouesa B.A., METO/Ibl aHANIU3a: B 2 T.: yueOHUK ATl By30B 2010
JBopkun [u np.] B.1.,
Nmenko A.A.

JI1.3 |Anos H.B., Bacunenko |AnanuTtnyeckas XuMus U pusuko-xumudeckue |Mocksa: Akagemus,
WN.A., Tonpamrpax [ |Meronsl aHanmu3a: B 2 T.: yueOHUK 2010
ap.] M.A., Mmenko
AA.

6.1.2. JlonoiHuTeIbHAS JUTEpPaTypa

| ABTOPBI, COCTaBUTENU 3ariaBue M3narenscTBO, TOA Dn. anpec




ABTODBI, COCTaBUTEIH 3arnaBue W3narenscTBo, rof On. agpec
JI2.1 |Tpasens B.O. Opranndeckas xumus. T.1: B 2-x T.: yue6Hoe [Mocksa: UKI]
nocobue 11 By30B Axkanemkaura, 2006
JI2.2 |Tpasens B.O. Oprannueckast xumus. T.2: B 2-X TOMax: Mocksa: UKL
yuebHoe rmocobue /i By30B Axkanemkaura, 2006
JI2.3 |Iyposa M.B., DHU3NUECKHE METOBI HCCIIENOBAHHUS: KypC I'opuo-Anraiick: PO
Kymnuxosa H.B. JIeKIUH T'ATY, 2007

6.3.1 Ilepeyen mporpaMMHOro odecrneqyeHust

6.3.1.1|Kaspersky Endpoint Security mst 6isneca CTAHJIAPTHBINA

6.3.1.2| SAnnexc.bpaysep

6.3.1.3|[NVDA

6.3.1.4|MS Windows

6.3.1.5|LibreOffice

6.3.2 llepeyenb HHGPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|ba3a nanHbIX «JnekTpoHHas 6ubnmMoreka ['opHO-ANTAalCKOro TOCYAaPCTBEHHOTO YHHBEPCUTETA

6.3.2.2|Onexkrponno-6ubroTeuHas cucrema IPRbooks

6.3.2.3|MexBy30BCKas 3IEKTPOHHAsE OMOIMOTEKa

7. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

npe3eHTanus

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIIMIIJINHBI (MOAY JIA)

Homep ayauropuu

Hasznauenue

OcHOBHOE OCHAIllEeHHE

420 Al

JlabopaTopust aHATUTHYESCKON XUMHUH U
XUMHUYECKON TEXHOJIOTUH. YueOHas
ayIUTOPHUS JJIsl IPOBEICHUS 3aHATHIHA
JICKIIHOHHOTO THIIA, 3aHATUI CEMUHAPCKOTO
THUTA, KYPCOBOTO IPOCKTUPOBAHUS
(BBITTOJTHEHHUST KYPCOBBIX PaboT),
TPYNIOBBIX W WHANBUAYAIbHBIX
KOHCYJIbTAITUH, TEKYIIIETO KOHTPOJIS U
IIPOMEXKYTOYHOM aTTECTALMHU

Pabouee mecto npenonaBaresns. [Tocagounsie mecra st
oOyy4aromuxcs (10 KOJIMYECTBY 00Y4aIOIINXCs).
VYuenndeckas JOCKa, XHUMHYECKUE PEAKTUBBI, XUMUUYECKast
NIOCY/Ia, BBITSKHBIE CUCTEMBI, I1e4b My(ebHas, yCTaHOBKa
JUISl TIOJTyYEHUS] MUHEPAJIbHBIX YI0OPEHHH, BECHI,
WHBEHTapPh ISl 00CITY>)KHBaHHS YI€OHOTO 000Dy I0BAHYIS,
TIOJIKY JIJTsI XpaHEHUs y9eOHOTO 000pYyI0BaAHHMS

215 Al

Kommbrotepusiii kinace. Y4yeOHast
ayIUTOPHS TSI IPOBEACHUS 3aHATHI
JIEKIIMOHHOTO THUIA, 3aHATHH CEMHHAPCKOTO
THUIA, KypCOBOTO MPOEKTUPOBAHHS
(BBITTOJTHEHHUST KYPCOBBIX PaboT),
TPYIIOBBIX U HHANBUYalbHBIX
KOHCYJIbTAIIUH, TEKYIIEro KOHTPOJIS 1
IPOMEXKYTOYHOH aTrectanuu. [lomerenne

Pabouee mecto npenonaBatens. [locamounbie MecTa Jyist
0o0yJaromuxcs (1Mo KOJIWIECTBY 00yJaIOIIUXCs).
Kommnsrorepsl ¢ noctynom B UuTEepHET

423 Al

JlaGoparopust PH3UKO-XUMUIECKIX
METOJIOB HCCIIENOBaHNM. YueOHas
ayIUTOPHUS JUTS TIPOBEICHUS 3aHATHI
CEMHHAPCKOT0 THIIA, KYPCOBOTO
MIPOSKTUPOBAHUS (BBITIOJTHEHUS KYPCOBBIX
padoT), rPYIIIOBBIX U UHIUBUAYAIBHBIX
KOHCYJIbTallui

Pabouee mecTo mpenogasarens. [locagounsie Mecta
0o0yJaromuxcs (1Mo KOJIWIECTBY 00yJaIOIIUXCs).
Kon6onarpesarens [19-4130, aBroxomoaunsauk Wellton,
KoMmIutekc npobomnoarroBku «Temoc-skcnepecc», HP merp-
monoMmetp Dkcriept 001-30, Beckl 1abopaTopusie BJITO,
kanopumetp kcnept — 001K, kommnexc
BosibTamnepomerpuueckuit CTA, kommiaekc sxko-tecT BA-
HoJ TSXK.MET, epeMerinBatoniee ycrpoiicrso LS — 110,
neus MydenbHast, npuOop ISt ONpeIeIICHHs] TEMIIEPATYPhI
IJIaBJICHUS, clieKTpodoToMeTp, Tepmodans 15 — 4300,
xpomoTorpad, mrad cyxoxapodHbIH,
JKCTIPECC-aHATN3ATOD BIAXKHOCTU. XMMUUECKHIE DEAKTUBBI




407 A1l Y4eOHass XUMHKO-IKOJIOTHIECKast Pabouee mecTo mpenogasarens. [locagounsie Mecta
naboparopus. YueOHas ayTUTOPHUS ISt oOy4Jaromuxcs (1Mo KoandecTBy odydaromuxcsi). Becbr
MIPOBEJICHUS 3aHATUH CEMHHAPCKOTO THIA, |maboparopubie BJITD, X0M0IMIBHUK, TUCTHILISATOP, 30HT
KypCOBOT'O POCKTHPOBAHUS (BBIIOJIHEHHS  |BBITSKHOM, KOMIUIEKC CIIEKTPOMETPUYECKHUH IS
KypPCOBBIX PadoT), IPYIIOBBIX U MU3MEPCHUS aKTHBHOCTH TaMMa-U3Ty4aroIuX HYKIHIOB,
WHIUBUAYAIBHBIX KOHCYIbTAUI Hacoc BaKyyMHBIH, CHCTEMa KalWJUIIPHOTO 3JIeKTpodopesa
Kanens -105M ¢ nepekntouaeMoii TONIPHOCTBIO, CUCTEMA
MHUKPOBOJIHOBasi « MUHOTaBp-2», (Gypbe-CIIEKTOMETP
nndpaxpac-ap1it PCM2201, ciekTpoMeTp aTOMHO-
abcopommonnsiii KBAHT-2 AT. XuMudyeckue peakTHBEI,
XFMHYecKas mocyia

9. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCA IO OCBOEHHUIO JTUCHUIIJIUHBI (MOY JIS)

MeTOZ[I/I‘{eCKI/Ie YKa3aHus 10 OCBOCHUIO JUCHUIIIINH (MO)IyJIeﬁ)

Jlextmu, ¢ 0JTHOH CTOPOHBI — 3TO OJJHA U3 OCHOBHBIX ()OPM Y4EOHBIX 3aHATUH B BHICHINX Y4€OHBIX 3aBEICHUIX, IPEICTABIISAIOIASN
co00ii cucTeMaTH4ecKoe, MOCeI0BaTeIbHOE YCTHOE H3JI0KEHNE MTPENOAaBaTeNIeM OIIPEAEICHHOTO pasziena KOHKPETHOH HAyKN HIIH
yueOHOHI AUCLUIINHEL, ¢ APYroil — 310 ocobas GpopMa caMOCTOATENBHOM paboThI ¢ ydeOHBIM MaTepuaioM. JIekius He 3aMeHseT co00il
KHUTY, OHa TOJIBKO TIOATAJIKMBACT K HEH, pacKphIBasi TeMy, IPoOIeMy, BB TNIaBHOE, CYLIECTBEHHOE, Ha UTO CIeAyeT 00paTuTh
BHUMAaHHUE, YKa3bIBAET ITyTH, KOTOPBHIM HY)KHO CJIEIOBATh, 10OOMBAsICh ITTyOOKOT0 MOHMMAaHHUS IOCTAaBICHHOM Npo0IeMBbl, a He 001Iei
KapTHHBI.

PaboTa Ha eKIMK — 3TO CII0XKHBIH NPOLIECC, KOTOPHIA BKIIIOUAET B ce0s TaKKE 3JIEMEHTHI KaK CIIylIaHUE, OCMBICIIEHHE U COOCTBEHHO
KOHCIEKTUpOBaHMeE. J{JIsl TOro, 4TOOBI JIEKLHS BEIIOIHIIIA CBOE Ha3HAUCHHUE, BAXKHO MOATOTOBUTHCS K HEH M ee 3aIHCH eIle 10
IIPUXO0Ja Ipernojasarelis B ayAuTopHio. be3 3Toro nanpHeiiiee BOCIpUATHE JIEKIIUM CTAHOBUTCS CIIOXKHBIM. JIEKLIUSA B YHUBEPCUTETE
paccunTaHa Ha MOArOTOBJIEHHYIO ayauropuio. [Ipernonasarens n3naraer 10060 BOPOC, OPUEHTUPYSCH HA T€ 3HAHHSA, KOTOphIE
JIOJDKHBI OBITH Y CTYAEHTOB, YCBOMBILHX MaTeprall BCeX MPEIbIAYIINX JEKIUH. BakHO HAydIUTHCS CIyIaTh MPEenoAaBaTes BO BpeMs
JIEKIWH, TTOJIEP)KUBATh HENPEPbIBHOE BHUMAHUE K BBICTYIAIOLIEMY.

OpHako, OTHOTO CITyIIaHHUs HeaocTaTouHo. HeoOxoanmo GukcupoBars, 3aiChBaTh TOT OTOK HHGOPMAIMHU, KOTOPBII coo0ImaeTcs
BO BpeMsl JIEKIIMU — HAYYUTHCA BECTH KOHCIEKT JIEKIUH, Iie (OpMYIHPOBAINCH Obl HanOoIee BaKHbIE MOMEHTBI, OCHOBHBIE
IOJIOXKEHUS, U3JIaraeMble JIEKTOpoM. JIJsl BeZIeHUs] KOHCIIEKTa JIEKIHH CIIeyeT UCTI0NIb30BaTh TeTpaib. BeleHne KkoHCcekTa Ha
JIICTOYKAX HE pEKOMEHIYETCs, TOCKOJIbKY OHH HE TaK yJOOHBI B MCIIOJIb30BaHUU U YacTo Tepstotcs. [Ipu odopmiennn koHCcnekTa
JIEKIUK HEOOXOIMMO OCTaBILATH TIOJIS, TJ€ CTYICHT MOJKET 3alicaTh CBOM COOCTBEHHBIE MBICIIH, BO3HHUKAIOIIUE apaIeTIbHO C
MBICJISIMH, BBICKa3aHHBIMH JIEKTOPOM, @ TAK)Xe BOIIPOCHI, KOTOPhIE MOT'YT BOSHUKHYTD B IIPOLECCE CIYIIAHUs, YTOOBI IOIYYUTh HA HUX
OTBETHI IIPH CAMOCTOSTENEHOM IPOPadOTKe MaTepHaa JEKIUH, IPU N3yIeHHH PEKOMEHI0BaHHO JINTEPaTyphl UM HEIIOCPEICTBEHHO
y npenojiaBaresns B KoHue jekuur. CocTabisis KOHCIEKT JISKLUH, CJIeyeT OCTaBIIATh 3HAUNTENIbHbII HHTEPBAI MEXK1Y CTPOYKaMH. JTO
CBSI3aHO C T€M, YTO HHOTJIa BO3HUKAET HEOOXOIMMOCTD BIHMCATh B IIEPBOHAYATIBHBIN TEKCT JICKIIUN OAHY WM HECKOJIBKO CTPOUEK,
HMMEIOIIUX ITPUHIHUITHAAIBHOE 3HAYSHUE Y IOYEPIHYTHIX U3 JPYTUX HCTOYHUKOB. PaccTosiHie MEXay CTPOKaMU HEOOXOJMMO TaKKe JUIst
MIOYEPKUBAHMS CJIOB MIIH LEJIBIX TPYII CIOB (TaKoe MOAYEPKUBAHNE BBI3BIBACTCS HEOOXOIMMOCTHIO IIPUBIICYs BHUMaHHUE K JAaHHOMY
MECTY B TEKCT€ IPU MOBTOPHOM 4TeHUH). OOBIYHO MOJYEPKUBAIOT ONPEIEIICHHSI, BHIBOIBI.

Taxske BaKHO MOJHOCTBIO 0€3 BCAKMX U3MEHEHHH BHOCUTD B T€TPaJb CXEMBbI, TAOIHLBI, YEPTEXKHU U T.II., €CIIM OHH IPEII0NIaraloTcs B
JeKuud. [ Toro, 4ToOb COBMECTUTHh MEXaHUYECKYIO 3aIKCh C TOYTH JOCIOBHBIM (PUKCUpOBaHKWEM HauboJiee BaXKHbBIX MOJI0KEHHIH,
MO’KHO HCIIOJIb30BAaTh CUCTEMBI YCIOBHBIX COKpalleHuil. B nepByro ouepenp cokpalnaroTcs JUIMHHbIE CJI0BA U T€, YTO MOBTOPSIOTCS B
peun nexTopa uamie Bcero. [Ipu 3ToM caMo cokpalieHle JOKHO ObITh 0 BO3MOXHOCTH KPATKUM.

Cemunapckue (npaktudeckue) 3aHatust CamocTosTenbHas paboTa CTYAEHTOB 110 ITOATOTOBKE K CEMHHAPCKOMY (IIPAKTHYECKOMY)
3aHATHUIO JOJDKHA HAUMHATBCS C 03HAKOMIICHHS C IUITAHOM CEMHHAPCKOTO (IPaKTUYECKOT0) 3aHATHL, KOTOPBIH BKIIIOYAET B ceOs
BOIIPOCHI, BBIHOCUMBIE Ha 00CYXJIeHNE, PEKOMEH I 110 TIOATOTOBKE K CEMHUHApY (IPaKTHYECKOMY 3aHSTHIO), PEKOMEH1YEMYIO
IUTepaTypy K Teme. MzydeHue marepuana ciexyeT HadaTh ¢ IPOCMOTpa KOHCIIEKTOB JIeKIHi. BoccTaHOBUB B mamsTn MaTepHal,
CTYIEHT NMPUBOAUT B CUCTEMY OCHOBHBIE ITOJIOKEHHUS TEMBI, BOIIPOCHI TEMBI, BbIAEISIS B HEW IJITaBHOE U HOBOE, HAa YTO 00palanoch
BHUMAaHME B JIEKIIMHU. 3aTeM ClielyeT BHUMATEIbHO IPOYNTATh COOTBETCTBYIOIIYIO IJ1aBy yIeOHHKA.

Jlns Gonee yriry0i1eHHOTO M3Y4EHUS BOIIPOCOB PEKOMEHyeTCsl KOHCIIEKTUPOBAHUE OCHOBHOM M JIONOJIHUTENBHOM JIUTEepaTypsl. YnTas
PEKOMEH/I0BaHHYIO JINTEPATYPY, HE CTOUT IMTACCHBHO MPUHUMATH K CBEAECHHIO BCE HAIMMCAHHOE, CIEAYyeT aHATM3UPOBATh TEKCT, AyMaTh
HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIIMCH 10 XOJY YTEHHUS, KOTOpBIE MPEBPAILAIOT YTEHUE B MPOLIECC. 3auCh MOTYT BECTUCH B
Pa3IHYHOM (opMe: pa3BepHYTHIX M MPOCTHIX IIAHOB, BBINMUCOK (TE3UCOB), aHHOTAUH U KOHCIIEKTOB.

[TonoGpas, oTpaboTaB MaTepHal U YCBOUB €ro, CTY/I€HT JOJDKEH HauyaTh HEIOCPEACTBEHHYIO MOATOTOBKY CBOETO BBICTYIJICHUS HA
CEeMUHAPCKOM (TIPAaKTHYECKOM) 3aHSATUH IS YETO CIeAyeT NPOayMaTh, KaKk OTBETHTh Ha Ka)XKIbIi BOIIPOC TEMBI.

[To kaxoMy Bonpocy IIaHa 3aHATUII HE0OX0IMMO OATOTOBUTHCS K YCTHOMY co0o01eHuto (5-10 MUH. ), ObITh TOTOBBIM NPUHSTH
ydacTre B 00CYKICHUHU U JOTIOJIHECHHH AOKIA0B U COOOIICHHH (10 5 MUH.).

BeicTynnenne Ha ceMUHapcKoM (IIPaKTHYECKOM) 3aHSATHH JI0JDKHO YAOBIETBOPSTD CIEAYIOIINM TPEOOBAHUSAM: B HEM H3JIararoTcs
TEOPETHYECKUE TIOAXO0IBI K PACCMAaTPHBAEMOMY BOIIPOCY, JAETCS aHAJIN3 IPUHIUIIOB, 3aKOHOB, IOHSTHH 1 KaTETOPHi; TEOPETHIECKUE
TIOJIOKEHUS TTOAKPEIUIAIOTCS (haKTaMU, IIPUMEPAaMH, BHICTYIJICHHE JI0JDKHO OBITh apryMEHTHPOBAaHHBIM.

CamocrostenbHas paboTa 00y4alonMxcst — 3TO IUIaHUpYyeMast yueOHasi, yueOHO-HCCIIe10BaTeNbCKas, HayYHO-HCCIIeJ0BaTeIbCKas
paboTa, BBITIONIHsIEMast BO BHEAYUTOPHOE BpeMs 110 3aJaHHIO U IIPU METOANYECKOM PYKOBOJCTBE IIPEoAaBaTelIsl, HO 0e3 ero
HETIOCPEACTBEHHOTO YYaCTHSI.




O0BEM CaMOCTOSITEIIBHOM PaOOTHI OMPEAENASTCS YUeOHBIM TUIAHOM OCHOBHO# mpodeccnoHaIbHON 00pa30BaTeNIbHOM IPOrpaMMbl
(OIIOII), paboueit mporpaMMoit JUCIUTLTHHBI (MOIYJIS).

CamocrosiTenpHast paboTa OpraHu3yeTcs U IPOBOIUTCS € LENbI0 (OPMUPOBAHUS KOMIIETEHIIMH, TOHUMAEMBIX KaK CIOCOOHOCTh
NPUMEHSTh 3HAHUS, YMEHHS U JIMYHOCTHBIC KA4eCTBA ISl YCICIIHOM MIPAKTHIECKOM eI TEIBHOCTH, B TOM YHCIIE:

- (hopMHUpPOBaHUS YMEHU N0 MIOUCKY ¥ UCTIOIb30BAHUIO HOPMAaTHBHOM, IPABOBOM, CIIPABOYHOM U CIICHUATILHOM JINTEPATYPBI, & TAKKE
JIPYTUX HCTOYHUKOB HH(OPMALIUH;

- KQYECTBEHHOTO OCBOCHUS U CUCTEMATU3ALUH MOTYYCHHBIX TEOPETUUSCKUX 3HAHUM, X YIITyOJICHUS U PACIIMPEHHS IO MTPUMEHEHHIO
Ha YPOBHE MEXIPEIMETHBIX CBSI3CH;

- (hopMHUpPOBaHUS YMEHUSI IPUMEHSITD IOJyYSHHbIC 3HAHUS HAa MPAKTHKE (B MPOPECCHOHATBHOMN EITEIbHOCTH) M 3aKPEIICHHUS
MPAKTHYECKUX YMCHHH 00yJaronmxcs;

- Pa3BUTHS MMO3HABATENBHBIX CIIOCOOHOCTEH, POPMHUPOBAHUS CAMOCTOSATEIBHOCTH MBIIUICHUS 00yJal0INXCS;

- COBEpILICHCTBOBAHMUS PEUEBBIX CIIOCOOHOCTEH 00yJaroIuXxcs;

- (hopMupOBaHKS HEOOXOJUMOTO YPOBHSI MOTUBALIUH O0YYAIOIIUXCS K CHCTEMATHIECKOI paboTe AJIs TOTyYSHUsI 3HAHUH, yMEHUH U
BIIA/ICHUI B [IEPHOJ] yIeOHOTrO CEMECTpa, aKTUBHOCTH 00YYaIONIHXCsl, TBOPUSCKON HHUIMATUBEI, CAMOCTOSTEIIBHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;

- hopMupoBaHus CIIOCOOHOCTEH K CAMOPA3BUTHIO (CAaMOTIO3HAHHIO, CAMOOIIPEICIICHUI0, CaMO00OPa30BaHHIO,
CaMOCOBEPIICHCTBOBAHHIO, CAMOPEATH3ALIH ¥ CAMOPETYJISLIH);

- Pa3BHUTHS HAYYHO-HUCCIICIOBATEILCKUX HABBIKOB;

- Pa3BHUTHS HABBIKOB MEKJIMYHOCTHBIX OTHOILICHHI.

K caMocTosTenpHOM paboTe Mo JUCHHUILTHHE (MOIYII0) OTHOCSTCS: MPOPabOTKa TEOPETHYESCKOrO MaTepHalia JUCUHUIUTUHBI (MOIYJIs);
MO/ATOTOBKA K CEMUHAPCKUM M IIPAKTHYECKUM 3aHSATHSIM, B T.4. MOJATOTOBKA K TEKYLIEMY KOHTPOJIO YCIEBAEMOCTH O0Y4arOIINXCS
(TexyIas aTTecTalys); MoJAroTOBKa K Ja00paTOPHBIM pabOTaM; MOJr0TOBKA K MPOMEKYTOYHOH aTTecTanuy (3a4éTtam, IK3aMeHaM).
Bunpl, popMbl U 00bEMBI CaMOCTOATEILHON paOOTHI 00YUAIOIINXCS TIPU U3YUYCHUH JUCLIUTUIUHBI (MOJTYJIsI) ONPEACIISIOTCS:

- COZIepIKaHUEM KOMITETCHIHH, HOPMUPYEMBIX TUCHUILTHHON (MOIYIIeM);

- cnen ()UKo AUCIUILTHHBI (MOIYJIs), IPUMEHSIEMBIMH 00pa30BaTEIbHBIMU TEXHOJIOTHSIMH;

- TpyaoeMkocThio CP, mpeaycMOTpeHHO# y4eOHbIM MIaHOM;

- YPOBHEM BbICIIETO 00pa3oBaHus (OakanaBpHar, ClielHaIUTET, MAaTUCTPaTypa, acClUpanTypa), Ha kotopom peanuszyercs OTTOIT;

- CTETICHBIO MOJrOTOBICHHOCTH 00YJaIOIINXCSl.

PexoMeHaauu 1o MOJr0TOBKE K 9K3aMEHY (3a4eTy)

DopMBI KOHTPOJISE 3HAHKH [0 OKOHYAHHH Kypca — 9K3aMeH (3a4eT), M0 OKOHYAHHU TOTO WIIH HHOTO Pa3jielia AUCHUIUTHHBL MM B
COOTBETCTBHH C pabouei IporpaMMoii — ayIuTOpHasi KOHTPOJIbHAs paboTa (TECTUPOBAHHUE).

Jlns ycnenrHo# cjaum 9k3aMeHa (3auera) peKOMEeHIyeTcs COOII0JaTh HECKOJILKO TTPAaBHIL.

1. TToaroToBKa K 3k3aMeHy (3a4eTy) IODKHA MPOBOIAUTHCS CHCTEMATHUECKHU, B TEYCHHE BCETO CEMECTpa.

2. VIHTeHCHBHAs MOATOTOBKA JOJDKHA HAYATHCS HE TTO3HEE, YeM 33 MECSI-[I0JITOpa A0 IK3aMeHa (3a4eTa): pacupeaeInTe BOIPOCH
TakuM 00pa3oM, 4TOOBI YCIETh BBIYYUTh WITH MOBTOPUTH UX MOJHOCTBIO IO HAYala CECCUHU.

3. Maunusie 3-4 qHs1 nepe]] 9K3aMEHOM PEKOMEH/IYETCs HCIIOIB30BaTh ISl TOBTOPCHHS CICAYIOIINM 00pa3oM: paclpeesIuTh BOPOCH
Ha nepBble 2-3 JHS, OCTABUB MOCICAHUI AeHb CBOOOIHBIM. VICIONIB30BaTh €r0 U1l  MOBTOPEHHS Kypca B L[ETIOM, YTOOBI
CHCTEMaTH3UPOBATh MaTEPHAI, @ TAKXKE JOYIUTh HEKOTOPHIC BOIPOCH (KaK MIOKA3bIBACT OIBIT, HIMEHHO 3TOT0 JHSI OOBIYHO HE XBaTaeT
JUISL  TIOJTHOTO TIOBTOPEHUS Kypca).

OpnHO¥ U3 TIIABHBIX 32184 B OPraHU3alUK YIeOHOTO MpoLecca SBISIETCS Pa3BUTHE HHULIUATHBBI, TBOPYECTBA H CAMOCTOSTEIBHOCTH Y
ctyzneHToB. OCHOBO# B 3TOM paboTe SBJISETCS BBHIMOIHEHUE 3aIaHHI [0 CAMOCTOSTENbHOM padoTe. D10 hopma yueOHbIX 3aHATHI
crnoco6cTByeT (POPMHUPOBAHHIO Y CTYACHTOB TEOPETHIECKOTO MBIIUICHHUS, YMEHHUS aHATU3HPOBATh U IOHUMATh COJICPIKAHHE U
CYIIHOCTh U3y4aeMOro IpeaMera.

Penienre 3THX 33144 HEBO3MOXKHO 0€3 MOBBILICHHS POJIH CAMOCTOSATEIBHOM pabOTHI CTYACHTOB HaJl y4eOHBIM MaTePUAIOM, YCHICHHS
OTBETCTBEHHOCTH MPETOABATENs 32 Pa3BUTHE HABBIKOB CAMOCTOSTENIBHON pabOTHI, 32 CTUMYJIUPOBaHHE MPOPECCHOHAIBHOTO POCTa
CTYJCHTOB, BOCIIMTA-HUE HX TBOPYECKOH aKTHBHOCTH M MHULIMATHBBL. BHEIPEHNE B IPAKTHKY y4COHBIX MPOrPaMM C MOBBILICHHON
JIOJIeH CaMOCTOSATENbHON pabOThI aKTUBHO CIIOCOOCTBYET MOJICPHH3AIMH yieOHOTO mporiecca. [t aToro Ha kadeape paspaborana
CHCTEMa Pa3IMYHBIX JHIAKTHICCKUX CPEICTB aKTUBHU3ALMH U yIIPABICHHS MO3HABATEIFHON EITEIbHOCTHIO CTYICHTOB.

JlaGopaTopHbie paboThI SABISIOTCS OCHOBHBIMU BU/IaMH YUEOHBIX 3aHSTHH, HAPABJICHHBIMH HAa SKCIIEPUMEHTAILHOE (TIPAKTUYECKOE)
MOATBEPKICHUE TCOPETUIECKHUX MOJ0KEHU U popMupoBaHue 00IIENPOPECCHOHANTBHBIX H TPO(ECCHOHATBHBIX KoMIeTeHIUi. OHU
COCTABJISIIOT BAKHYIO YaCTh TEOPETUYECKON U MPO(HECCHOHATIBHO MPAKTUYECKOM MOTOTOBKH.

B nporecce 1abopatopHOil paboOThI Kak BHIA y4eOHOTO 3aHATHS CTYICHTHI BBIMOIHSIOT OJHO HJIM HECKOIBKO 3aaHHi O]
PYKOBOJCTBOM IPETIOIaBaTeNsl B COOTBETCTBHH C M3Y4aeMbIM COJEp)KaHHEM y4eOHOro MaTepuaa.

ITpu BBIMOTHEHHU 00YYAOLUIMMUCS TA0OPATOPHBIX PA0OT 3HAYMMBIM KOMIIOHEHTOM CTAHOBSITCS IPAKTHYSCKUE 3a/IaHHS C
HCTIONb30BAaHNEM KOMIBIOTEPHOM TEXHHUKH, Ta00paTOpHO - MPHOOPHOTO 000pyRoBaHUA U Ap. BrnonHeHne cTyaeHTaMu
J1ab0paTOPHBIX PAOOT MPOBOJUTCS C LENbIO: HOPMHUPOBAHUS YMEHHUH, TPAKTUIECKOTO OMBITA (B COOTBETCTBUH C TPEOOBAHHUSIMH K
pe3yspTaTaM OCBOSHHMS TUCLUIIIMHEI, ¥ HA OCHOBaHHH IepedHs GOpMHUPYEMBIX KOMIETCHIIUH, YCTAaHOBICHHBIMH pabouei
MPOrpaMMO TUCIUILIHHBI), 0000IICHHs, CHCTEMATH3aIMH, YTITyOJICHNUS, 3aKPEIUICHHUS TOTYYCHHBIX TEOPETHICCKUX 3HAHUH,
COBEPIICHCTBOBAHUS YMEHHH IPUMEHATH MOTyYSHHBIE 3HAHHS HA MPAKTHKE.

Cocras 3agaHuil Uis1 1TaOOPaTOPHON pabOTHI TOJDKEH OBITH CIUNTAHUPOBAH C PACYETOM, YTOOBI 32 OTBEICHHOE BPEMsI OHH MOTJIN OBITh
BBITIOJTHEHBI KAY€CTBEHHO OOJIBIIMHCTBOM CTYACHTOB.

[Mpu miaHupoBaHUH JIAOOPATOPHBIX PA0OT CIEAYET YUUTHIBATH, YTO B XOJIC BHIIIOIHEHUS 33/IaHUI Y CTYICHTOB (OPMHUPYIOTCST YMEHHUS
Y MPAKTHYECKHI OIBIT paOOThI C Pa3IMUYHBIMU MPHOOPAMH, YCTAHOBKaMH, JJAOOpATOPHBIM 000PYA0BaHHEM, aIAPATYPOid,
MpOrpaMMaMH H JIp., KOTOPbIE MOTYT COCTABJIATh YacTh MPO(ECCHOHATBHOM MPAKTUYECKOM MOJATOTOBKH, a TAKKE




HCCIIeIoBaTeNbCKue yMeHUs (Habo1aTh, CPaBHUBATh, AaHAJIU3UPOBATh, YCTAHABIMBATH 3aBUCUMOCTH, JIeNIaTh BBIBO/IbI X 0000IIEHNUS,
CaMOCTOSITETIEHO BECTH UCCIEAOBaHUE, ODOPMIIATD PE3YIbTATHI).

BeinonHeHuto 1abopaTopHbIX padoT MpeNIeCTBYET IPOBEPKa 3HAHUN CTYJICHTOB - X TEOPETHYECKON TOTOBHOCTH K BBIIIOJIHEHHUIO
3a1aHMs.

DopMbl OpraHu3aly CTYACHTOB IIPU POBEACHUH Ja00paTOpHBIX paboT: GpoHTaNbHAS, TPYIOBas U UHAUBUAYabHas. [Ipu
(bpoHTanBEHON QopMe OpraHU3aluK 3aHATHH BCE CTYICHTHI BRIIIOIHAIOT OJHOBPEMEHHO OJHY U Ty ke padoTy. IIpu rpynmooii hopme
OpraHu3alMy 3aHATHI OIHA M Ta ke paboTa BBIMOJHETCS rpynnamiu 1o 2 - 5 yenosek. [Ipu uHuBHyansHOM hopMe opraHu3aniu
3aHATUI KQKIBIA CTYICHT BHINOIHACT HHINBUAYATBHOE 3a/1aHHE.

Texymuidi KOHTPOJIb Y4eOHBIX JOCTHKEHUH 110 pe3ysIbTaTaM BBIIOJHEHHUS JIA00OPAaTOPHBIX PabOT IIPOBOJUTCS B COOTBETCTBUH C
CHCTEMOM OLICHUBaHUSI (PEHTHHIOBOM, HAKOUTEIBHOH! U JIp.), a Taroke GopMaMu U MeToaMH (KaK TPaJUuLIHOHHBIMH, TaK U
WHHOBAIMOHHBIMH, BKJIIOYasi KOMIIBIOTEPHbIE TEXHOJIOTUH ), YKa3aHHBIMH B paboyel nporpamMmme JUCHUILTUHBI (Moaysst). Texymmii
KOHTPOJIb IPOBOAUTCS B Ipesiesiax yueOHOro BpeMeHH, OTBEACHHOTO paboynM yueOHBIM [UIAHOM Ha OCBOEHHE TUCLUIIIMHBI,
Ppe3yabTaThl 3aHOCATCA B )KypHaIl y4eOHBIX 3aHATHH.

O0beM BpeMEHH, OTBOAMMBIN Ha BHIMOJIHEHUE JIJAOOPATOPHBIX paboT, INIAHUPYETCS B COOTBETCTBUU ¢ yueOHbIM TtaHom OITOIT.
[lepeuens nabopatopubix padot B PI1J], a Taxke KOIMYECTBO YaCOB HA MX IPOBEJCHUE JIOJDKHBI 00€CIIeYHBaTh peau3alio
TpeOOBaHUI K 3HAHUSIM, YMEHHSM M MIPAKTUYECKOMY OMBITY CTY/ICHTA MO AUCUUILTHHE (MOyI0) cooTBeTcTBYyromiei OITOIT.




