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PaGouas mporpamma mucuurinasl «®IyopecleHTHbIE METOAbl HCCIEIOBAHUS B
Ouoxumum» coctasiena B 2022 roxy B cootBeTcTBHH ¢ TpeGoBanmsmu OIOC BO
— GakanaBpuat o HanpasseHuio noarorosku 06.03.01 Buosorus ot 7 aprycra 2020
rozaa Ne 920.

Paspaborunk(u): xadenpa 6uoxumuu u 6uodusuxu, A6nynaes B.P., k.6.H., 10-
ueHT; Xanuiaos P.A., K.0.H., 10LEHT

Pabouas nporpamma Jucuuminael onoopeHa:

Ha 3ace/1aHny Kadeipbl GHOXUMUN U GHODUINKHM OT «ddy » MM/ICV 2022 r., nporo-
kon Ne T

3aB. Kadeapoii Xanuos P.A.

Ha 3aceanuu MeToanyeckoit komuccnu Guosorndeckoro pakyaprera ot 23 Mapra
2022 r., mporokos Ne 7

[Ipencenarens @ Pamasanoga I[1.B.

Pabouasi nporpamMma AMCUHMILIMHBI COrTacoBaHa ¢ y4eGHO-MeTOMUECKHM YIIpaBJie-
HueM 31 mapra 2022 .

Hauaneaux YMY %k— ["acanramxuena A.T.



AHHOTauMs padoyeil MPOrpaMMbl IUCHHUIIIMHBI

JucuunnuHa «DryopeciieHTHbIE METO bl UCCIIEOBAHNS B OMOXUMUU SIBIISI-
ercss aucuuimmHo no BeiOopy OIIOII mo nHampasienuto nmoarotoku 06.03.01
buonorus.

JucruruinHa peanusyercs Ha OuosiornueckoM (akyipTeTe Kadeapon Ouo-
XUMUU U OUO(DU3UKH.

ConepxaHue NUCHUILIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C CO-
BPEMEHHBIMU METOJIaMH aHalln3a, MPUHIUIIAMHU KJIacCU(PHUKAIMKU, OCOOCHHOCTSIMU
UCCJIEIOBaHNSI OMOXUMHYECKUX W OMO(PHU3NYECKUX MHapaMeTpoB OUOJIOTHYECKUX
CTPYKTYD.

JlucuurniauHa HaieneHa Ha (popMupoBaHHE CIEAYIONINX KOMIETCHIIMH BbI-
nyckHuka: oomenpodeccnonanbabix — OIIK-6; npodeccnonanpapix — [1K-1; TTK-
3.

[IpenogaBanme AUCHMILTUHBI MPEIYCMAaTPUBACT MPOBEICHUE CIEIYIOIINX
BUJIOB YU€OHBIX 3aHATUMN: JICKIIUH, TAOOPATOPHBIC 3aHATHS, CAMOCTOSITeNIbHAS pa-
oora.

Pabouas mporpaMMa TUCIUIUIMHBI TPEyCMaTpUBAET MPOBEACHHUE CIEAYIO-
IIMX BHUJIOB KOHTPOJISI yCIIEBAEMOCTH B (pOpME KOHTPOJBHBIX PaboT, KOJJIOKBUY-
MOB U IPOMEKYTOUYHBIN KOHTPOJIb B (pOpMeE 3a4eTa.

O0beM TUCHMIUIUHBI 2 3a4ETHBIC €TUHULIBI, B TOM YUCJe 72 4. B aKaJleMuye-
CKUX Yacax Mo BUIaM YYEOHBIX 3aHATUN
Ounas ¢hopma 00yueHus

YyeOHble 3aHATHS dopma npome-

B TOM YHCJIE: KYTOYHOM arTe-

§ KonrakTHas paboTa o0yvaronuxcs ¢ npenogasarenem | CPC, | cranmu (3a4er,
g o U3 HUX BToM | audepeHuupo-
3 g S | Jex- | JlaGopa- | Ilpaktu- | KCP | komcymb- | uncie | BaHHBIH 3ader,

= 2 UM | TOpHBIE | YECKue Taluu IK3a- 9K3aMeH
3aHATUS | 3aHATHS MEH
7 72 | 28 14 14 44 3a4eT




1. Illesn ocBOeHUS TUCIHUILIMHbBI

[{enpr0 0CBOEHUS TUCITUTUTHHBI «DITyOpECIIeHTHBIE METO/IBI UCCIICIOBAHUS B
OMOXUMHUN» SBISICTCS TPUOOPETEHWE TEOPETUUYCCKUX 3HAHUN M TMPAKTHUECKHX
HABBIKOB 10 (U3HUECKUM OCHOBaM (hiryopeciieHnu, (GIryopeciieHTHBIM METoaM
OMOMEUIIMHCKOW TUAarHOCTUKHU, JTIOMUHECIICHTHBIM XapaKTEPUCTUKAM OCHOBHBIX
bayopodopoB U XxpoMopOpoB, BXOAAIIUX B COCTAaB OMOTKaHU, a Takxke ¢iyopec-
[EHTHBIM MapKepam, IPUMEHSIEMbIX B MEAUKO-OMOIOTHYECKUX UCCIIEIOBAHUSIX

2. Mecto nucunimuinabl B cTpykrype OIIOII 6akanaBpuara

HucrtumnHa «®diyopeciieHTHbIE METO/Ibl UCCIICIOBAaHUSI B OMOXUMUMY SIB-
asiercst auciuimuHoi o Beioopy OINOII mo Hamparnenuto nmoarotopku 06.03.01
buonorus.

JIi1st ocBoeHus Kypca HeoOxoauMa ToJbKHAs 001e0rnonorndeckas u (u3uko-

MaTEMaTH4ICCKasia IOArOTOBKA.

3. Komnerenuuun ody4yarouierocsi, opmMupyemsoie B pe3yJibTaTe 0CBOCHHUS
AUCHUIIMHBI (IepeYeHb IIAHMPYEMbIX Pe3yJbTATOB 00y4eHMs ).

Koa v nanmeno-
BaHHE KOMIIETEH-

Koxa v nanumeno-
BaHHE NHIAUKATO-

Iliianupyemsblie pe3yb-
TAThI 00y4eHHUs

IIpoueaypa
HUSA

mun n3 OIIOIT Pa IOCTHKEHM ST
KOMIIeTeHIIU (8
coOmeemcmeuu ¢
OI10I1
OIIK-6 OIIK-6.1. Ucnone3y- | 3HaeT: ¢u3nyeckue OCHO- | YCTHBIH ompoc,

Crioco0eH HCIoNb30-
BaThb B TNpodeccHo-
HaJIbHOW JesTeIbHO-
CTH OCHOBHBIC 3aKO-
Hbl (DU3MKH, XUMHUH,
Hayk o 3emiie U OHWO-
JIOTHH,  TPUMEHSTh
METO/ABl  MaTeMaTH-
YeCKOro aHajiu3a |
MOJICTIMPOBAHMS,
TEOPETUIECKUX u
IKCIIEPUMEHTAIBHBIX
HCCIIE0OBAHUN, IIpU-
obpeTaTh HOBbIE Ma-
TEMaTHYeCKUe u
€CTECTBCHHOHAYYHbIC
3HAHUS, HCHOJIB3YS
COBpeMEHHBIE 00pa-
30BaTe/IbHBIE U HH-
(dhopMaIMOHHBIE TEX-
HOJIOTUHU

eT B mpodeccro-
HaJbHOU NIeATEIbHO-
CTH OCHOBHBIE 3aKO-
HbI (DU3UKH, XUMUH,
Hayk o 3emJe u OHo-
JIOTHUH.

BBl (DIIyOpecIeHIINH.
¥Ymeer: npoBoauThH (iryo-

pPECLIEHTHBIE  HCCIIE/IOBa-
HUS: BBIOpAaTh HCTOYHHUK
BO30YX/IEHHs, T0A00paTh

CBETOQWIBTPHl U TPUEM-
HUK U3JIy4EHUSs;

Bnapeer: HaBblkamMHM Ka-
JUOPOBKU U KOPPEKLMH
(bi1yopecLeHTHBIX H3Mepe-
HUH, ,

OIIK-6.2. [Ipumens-
€T METOJBI MaTeMa-
THYECKOTO aHaJIN3a 1
MO/IEJTUPOBAHUS,
TEOPETUUYECKUX U
3KCIEPUMEHTAIIBHBIX
HUCCIICJOBAHUM.

3HaeT: TIOMUHCCIICHTHEIC
XapaKTEPUCTUKH OCHOB-
HBIX DHJIOT€HHBIX (IIyopo-
¢dbopoB u xpomoopos., uc-
MOJIb3yeMbIe B OMOMeTH-
IITHCKOW JTHUAarHOCTHUKE
‘YMeeT: OlLIEHUTH JI0CTO-
BEPHOCTH TIOJIY9aeMbIX
AKCIIEPUMEHTAIIbHBIX JIaH-
HBIX; IPEJICTABUTH PE3YITh-
TaThbl SKCIIEPUMEHTA B
dhopme, COOTBETCTBYIOIIEH
007acTH MPUMEHEHHUSI

MHUCbMEHHBIN OIPOC;

0CBOC-




(anay3 GU3HMYECKUX MPO-
LIECCOB, TNO0 MEIUKO-
OMOJIOTUYECKHE U TUarHO-
CTHUYECKHE MTPUIIOKEHHUS).
Buameer: HaBbIKAMU BBI-
Oopa ycioBUli MPOBEICHUS
(IIyOpeceHTHBIX HU3Mepe-
HUH

OIIK-6.3. Cmocoben
UCTIOJIb30BaTh B
podeCCHOHATTEHOM
JICATSIILHOCTH HOBBIC
MaTeMaTH4eckue |
€CTECTBCHHOHAYYHbBIE
3HAHUS, HUCIOJb3YS
COBpeMEHHBIE 00pa-
30BaTeNbHBIC W WH-
(hopMaIMOHHBIC TEX-
HOJIOTHH.

3HaeTt: GiryopeciieHTHbIE
MapKepbl UX XapaKTepH-
CTHKHU, 00J1aCTh IPUMEHE-
HUS

YmMmeer: npoBoauth ¢uyo-

PECILICHTHBIE ~ HCCIICI0BA-
HUSI: BBIOpaTh HCTOYHHUK
BO30YXKICHHSI, TMOA00pATh

CBETOPWIBTPHl U TPHUEM-
HUK U3JTy4YeHUS;

Baajneer: HaBbIKamu 110
00paboTKe PKCIIEPUMEH-
TaJbHBIX IAHHBIX Ha Iep-
COHAJILHOM KOMIIBIOTEpE.

IK-1

CrocobeH  3kcIuTya-
TUPOBATh COBPEMECH-
HYIO0 anmaparypy Hu
o0opymoBanue IS
BBIIOJTHCHUST ~ HAyd-
HO-
UCCIIEI0BATEIILCKIX
MOJIEBBIX M Jabopa-
TOPHBIX OHOJOTHYE-
CKHX paboT

[IK-1.1. Ucnonb3yer
COBpPEMEHHYIO ara-
paTypy ¥ 000pya0-
BaHME IS BBITIOJTHE-
HUS 1a00paTOPHBIX
paboT

3naer: [IpuHuune! u Tex-
HUKY pabOThI HA pa3JIny-
HBIX THIaX JJA00paTOPHOTO
00opyoBaHusI.

YMeer: npaBUIbHO CHU-
MaTh MMOKa3aHWUs, BECTH
MTPOTOKOJT WIIH PACCUUTHI-
BaTh PE3yJIbTaThl
Buaaneer: ocHoBamu pabo-
ThI Ha UCCIIEIOBATENLCKOMN
amnmaparype.

I1K-1.2. Cniocoben
BBITIOJTHATH HAYYHO-
HCCIIeI0BATEILCKHE
paboTHI HAa COBpE-
MEHHOM TE€XHHYE-
CKOM YpOBHE

3naer [IpuHumne! u Tex-
HUKY pa0bOThl Ha pa3Iny-
HBIX TUIAX JJabOpaTOPHOTO
000py1oBaHUs.

YmeeT mpoBOAUTH TOUCK
nH(pOpMaLIUU O MPaKTUYe-
CKUX MPHUJIOKEHUIX UMMY-
HOXHMMHUYECKHUX MPOLIECCOB.
Buaaneer: meronamu o6pa-
060TKH nH(pOpMaLuy, 1o-
Jy4YEHHOU Ha COBPEMEH-
HOM 000PY/JIOBaHUH.

IIK -1.3. Ucnonp3yet
BCE TEXHUYECKHE U
BO3MOXXHOCTH U 3Ha-
HUS JJIs1 BBIIIOJTHCHU S
MOJIEBBIX M Jlabopa-
TOpHBIX paboT Ha
BBICOKOM Hay4YHOM

3naer [IpuHumne! u Tex-
HUKY pa0bOThI Ha pa3Iny-
HBIX TUIaX JJabOpaTOPHOTO
000pyI0BaHUA.

YmeeT npoBOAUTH MTOUCK
uH(pOpMaLIUU O MPaKTUYe-

[TnceMeHHbI Ompoc
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YpOBHE

CKUX MPHJIOKCHHUSIX HMMY-
HOXUMHYECKUX MPOIIECCOB.
Buaaneer: metogamu oOpa-
60TKH UH(DOpMAIHH, TIO-
JYYCHHOU HA COBPEMEH-
HOM UMMYHOXHUMHYECKOM
000pyTIOBaHUH.

I1K-3

Crooco0eH BIIazeTh
COBPEMEHHBIMH
METONaMU oOpa-
OOTKU IIOJICBOH H
nabopaTopHOH
OMOJIOrYECKOM
uHpopmanuu

IIK-3.1. Bmaneer
COBPEMEHHBIMH
MeToaamMu oopa-
OOTKH I10JEBOM

3HaeT: COBpPEMEHHBIE Me-
TOABI 00PaOOTKH TOJICBOM
Ouosiornueckoit nupopma-
085051

Kpyrusiit cron, mpo-
BEJCHUE IUCKYCCHH,
«MO3TOBOM LITYPM»

OMoI0rnuecKon Ymeer: aHanu3upoBaThH
uHpOpMAIUU MOJTYYCHHYIO TOJIEBYIO U
naboparopHyro nHPOpMa-
UH
Biaaeer: HaBbIKaMH IIO-
Jy4eHHUsI TIOJICBOU U J1abo-
paTopHOW OMOJIOTHYECKOM
nHpopmanuu
[IK-3.2.  CnocoGen | 3naeT: WHTErpamuo OHO-
HPOBOAUTE  PA3HBIC | XUMUYECKUX IIPOLIECCOB B
opmbI aHanM3a MO- | KyeTKe M OpraHU3MeE
IydeHHoH — n1abopa- | yyeer:  cucremaTH3Mpo-
TOPHOI HHGOPMALMH | o 3HAHUS, TOJTYYCHHBIE
npu  HW3Y4YCHUU  JICKIUH,

y4eOHUKOB, MOHOTpauil 1
JpYTUX HCTOYHUKOB HH-
dopmaruy;

Buageer: coBpeMEHHBIMU
METOaMU OMOXMMHYECKUX
UCCIIE0BAHUI

4. O0beM, CTPYKTYpPA U CoJiepsKaHue JUCHMUILIMHBI.
4.1. O0beEM DUCHUIUIMHBLI COCTaBIIAET 2 3a4YETHBIE €OUHUIBI, /2 aKaAEMHUYECKUX

qgaca.

4.2. CTpyKTypa IACUMIUINHBI.
4.2.1. CTpyKTypa IUCHMIUIUHBI B OYHOUN opme

Buanbl yue6Hoii padoThl, BKIOYask caMo-
CTOATEBbHYI0 PaGoTy CTY1eHTOB (B Ya-

cax)
o & & = & DopMbI TEKYLIET0
= £ K = 2 KOHTPOJIS ycneBa-
Pa3znenbl u TeMbI 3 o o 2~
S = = o) = €MOCTH U NpoMe-
Ne M CIUIIIMHBI 5 = %= zZ R o I .
&) = g = o= ; = = JKYTOYHOM aTTe-
n/n 10 MOXYJISIM Z > = S H g L
5 £ 5 = E g R = cTalnuu
= E = 2 2 g
< =) S &=
s = 28
= ] S =
= = O a
Monynb 1. OcHOBHBIE TOHATHS M IPUHLIUIBI (ITYyOPECLIEHTHBIX METOIOB
1 Pa3Butne criektpockommue- | 7 2 2 8 YcrHbii u
CKHUX MCTOAbI HMCCJIICOOBA- MUCHMCHHBIN
Hus. OcHOBBI cnekTpodo- ONpoC, COCTaB-




TOMEPHUH nenue pedepa-
Bo3moxHnoctn u npeumy- | 7 2 2 8 TOB U JJOKJIAJIOB,
niectBa  (IyopecLeHTHOM pabota Ha KOM-
CHEKTPOCKOIIUHN B HCCIE0- nbpIOTEpe BO
BaHUU OMOJIOTHUECKUX BHEyueOHOe
00bekToB. duznueckue oc- Bpems.  Keiic-
HOBBI TPOIIECCOB (uryopec- meton. [lenoBas
[EHITNHT urpa.
ABtoduryopecuieHus dHAO0- | 7 2 2 8 @opmbl  TIpOME-
reHHbIX (ayopodopoB Kie- JKYTOYHOH aTTe-
TOK U TKaHeu CTallMM: KOJUIO-
KBUYMBI,  BBI-
MOJIHEHUE KOH-
TPOJBHBIX 3aJia-
HHUH, COCTaBJIe-
Hue pedeparon
(3CCE), unrep-
aKTUBHbIE (op-
MBI OIpOca, Je-
noBast urpa.
Meton — Jlenb-
bu.
Hmoeo no mooyno 1: 6 6 24
Mouyib 2. OcOOCHHOCTH OTACTBHBIX ()ITYOPECIEHTHBIX METO/IOB
@nyopeclieHTHbIE METKU H | [ 2 2 6 VcTHBIN "
30H/IBI MUCbMEHHBIN
Hcnonw3oBanue dQuyopec- | 7 2 2 4 OIpoC, COCTaB-
[EHINH B IMATHOCTUICCKUX nenne pedepa-
HEJSIX TOB M JIOKJIAJIOB,
OcHoBbl Tymenust ¢ayo- | 7 2 2 6 paboTa Ha KOM-
pecLEeHINH nbIOTEpe BO
XeMWIIOMUHECIEHIIUSIT B | 7 2 2 4 BHEY4YEOHOE
OMOJOTUYECKUX CUCTEMAX Bpems.  Keiic-
metoAd. JlenoBas
urpa.
@opMBI  ITpoMeE-
KYTOYHOU arTe-
CTalliu: KOJIIO-
KBUYMBI,  BBI-
MOJIHEHUE KOH-
TPOJBHBIX 3ajia-
HUH, COCTaBJIe-
HUe pedeparon
(3CCE), unrep-
aKTUBHBIE (pop-
MBI OIpOca, Je-
noBast urpa.
Meton — Jlens-
bu.
Hmoeo no mooymno 2: 8 8 20
HNTOTI'O: 14 14 44
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4.3.1. Coneprxxkanue JIeKIIMUOHHBIX 3AHATHI M0 JTUCHUILUIAHE

Moayab 1. OcHOBHbIC NOHATHA M NPUHUMIIBLI (PIIyOPECHEHTHBIX METO-
0B
Tema 1. PasBuTHE CHEKTPOCKONMHYECKHX MeTOAbI McciieaoBaHuss. OCHOBBI
cnexkrpodoromepuu

OOmias XxapakTepuCTUKAa M KJIacCHU(PUKAIUs METOAOB. DJIEKTPOMArHUTHOE
U3IIy4EHHE, NPUPOJA ICKTPOMAarHUTHOIO W3Iy4yeHus. B3auMozaeicTsue usiyde-
Hus ¢ BeulecTBoM. Ilornomenune, uemyckanue, paccesaue. OCHOBHBIE 3aKOHBI CBe-
TONOIJIOWIEHNss U ucnyckaHusa. CeropaccessHue. PU3NUECKME W XUMUYECKHE
CBOMCTBAa MOJIEKYJl M BewlecTB. lIpomcxokaeHue MOJIEKYJSIPHBIX CIEKTPOB.
HabGnronenue u perucTpanus CrieKTpOCKOINUYECKUX CUTHAIOB.
Tema 2 Bo3MOKHOCTH U NpeUMyLIEcTBA (PIyOpeCUEHTHON CHEKTPOCKONUM B
HCCJIeIOBAHUN OHOJIOTHYeCKMX 00beKTOB. (PH3M4YecKHe OCHOBBI INMPOLECCOB
dayopecuenunu

OnpeneneHue JTIOMHUHECHEHIIMM M KiIacCU(UKALUS  JIIOMUHECIICHIUU.
CnexkTpbl  BO30YXKIEHUS, TMOMVIONIEHUS M JIIOMUHECLUEHLHMH. 3aBUCUMOCTb
WHTCHCUBHOCTM  JIIOMUHECHEHUMHA  OT  KOHUEHTpauuu.  ChnekTpajibHbIe
3aKOHOMEPHOCTH MOJICKYJIADHOU JIFOMUHECIEHLMHA: HE3aBUCUMOCTb CIIEKTpa
JIOMUHECIICHIIMM OT JUIMHBI BOJIHBI BO30Yy»KAaromiero cBera; 3akoH CrTokca —
JlomMmensa; NpaBUIO  3€PKAIBHOW CHUMMETPUU  CIIEKTPOB  IIOTJIOLICHUSA U
JIOMUHECLICHIIUM — MPaBWiIO JIeBIIMHA; YHUBEPCAJIbHOE COOTHOLICHUE MEXKIY
CHEKTpaMu  morjomeHus W JromuHecueHuuun — CremnaHosa. Beixon
JroMuHeceHIIMU. 3akoH BasuiioBa. [loHsATHE aHTHCTOKCOBOM (hiIyOpeCLEHIIUH.

Tema 3. ABTodQuiyopecueHuus IHAOTeHHBIX GJ1yopo()opoB KJIETOK M TKaHel
@yopecleHIMs] HYKJIIEMHOBBIX KUCIOT U OEJIKOB
CrekTpbl NOTJIOLIEHUsI HYKJIEMHOBBIX OCHOBaHUM. DiIyopeceHIUs HyKIEHHOBBIX
KUCIIOT. JIroMuHecueHursa OeNKOB MpH KOMHATHOM TemmepaTrype U IMpu HU3KOU
TeMIiepaType.
dnyopecueHlust KoPepMEHTOB U BUTAMUHOB
dnyopecuieHINS MUPUANHHYKICOTUI0B U (i1aBUHOB. DIyopecleHI|sl BUTAMUHOB
A, B, Bg, E 1 ponmeBoit KUCIOTHI.
@iryopecueHIMs NPOAYKTOB OKHCIICHUS U IUTMEHTOB
dnyopecuieHIns MPOIYKTOB OKUCIEHHs O€lIKOB M JTUnuAoB. DiyopecieHuus Ou-
TupyOuHa U TOP(UPUHOB.

Moayb 2. Oco0eHHOCTH OT/AeJIbHBIX (PIyOpecleHTHBIX METO10B
Tema 4. dayopecueHTHbIE METKH U 30H/bI

MeTk1 Ha HYKJIEMHOBBIE KUCIIOTHI U O€NKU
MeTkr Ha HYKJIEMHOBBIE KHUCJIOTBHI: aMUHOIPOU3BOJHbBIE AKPHUIMHA, TUIUUOPO-
My, MeTku U 30HABI Ha OelKku: (PiIyopeciienH, poJaMHH, PTYTh COJEpIKalve
pou3BOIHbIE (hIIyopeclienHa, JaHCUIXJIOpU, |-HUIMHO-8- HapTauIHCYIb(HOHO-
Basg KHUCIIOTa, 2-N-TOJyHIUHHAPTAIUH-6-CYIb()OHOBAS KUCIOTa M WX MPOU3BOJ-
HBIE.



30H1bI HA TUOUABL. 30HIBI U U3y4YEeHUS BHYTpUKIeTOodHOro pH u TpaHc-
TOpTa KaJTBIIHSI
3ouabl HA JUOUABL: 3,4-0eH3nupeH, 1,6-mudenun-1,3,5-rekcarpueH, nepuieH, 12-
cTeapart, 2-manbmuTaT, N-henmi-1-nadptranamun. OnpenerncHue MUKPOBSI3KOCTH
MeMmOpaH. DddekTuBHOCTh TepeHoca 3Hepruu. OIleHKa accolMaliyd MOJICKYIL.
30H1bI JUIS U3YUYEHUS BHYTPUKIETOUHOTO pH U TpaHCcHopTa KanbIus

Tema 5. Ucnioib30BaHue (lmyopecueHuml B TMAarHOCTHYCCKHUX LI EJIAX

ABtodmyopectieHius  OMOTKaHEW B JMArHOCTHKE  OHKOJIOTHYECKUX
3a00J1eBaHUM, WIIEMUYECKUX IIOBPEXKACHHUM, IPOLECCOB CTapEHHs. 3OHI0Bas
bayopecuieHIIUsT TKaHEW B JUAarHOCTUKE OHKOJOTHYECKUX 3a00JieBaHUM.
JIromuHeceHIMsA OMOJOrHYeCKUX KUAKocTel. Mcmonn3oBanue JIFOMHUHECIICHIINT
JUISl IUArHOCTUKH 3a00JIEBaHUI MTE€UYEHHU U CYCTaBOB.

Tema 6. OcHoBbI TyHICHHS (JIyOpeCHEeHINH

Knaccudukanus TymeHus JJIOMUHECUEHIMU. JIMHAMUYECKOE U CTaTUCTHY E-
CKO€ TYILIEHHUE JTIOMUHECHEHIUU. TyllIeHne MOCTOPOHHUMU NpuMecsiMu. Temnepa-
TypHOe TyueHue. [lepeHoc sHepruu 31eKTpoHHOTro Bo30yxaeHus. KoHenTpamu-
OHHOE TYILLIEHHE JTIOMUHECLICHIINH.
Tema 7. XeMWIloMMHeCHEHUMS B OMOJIOTHYECKUX CHCTEMAaxX

[loHsiTHE XEMUITIOMUHECUEHINH. MONEKYyJIIpHbIE MEXaHU3Mbl 00pa30BAHMUS
BO30YKJIEHHBIX MOJIEKYJI npu XEMUITIOMUHECLICHIINH. Mexanusm
XEMUWIIOMUHECLIEHTHBIX ~ peakuuii. XEeMUWJIIOMUHECHEHIUS C 00pa3oBaHUEM
aKTUBHBIX (opM Kucinopona. [IpuMeHeHrne XEeMUITIOMUHECUECHIUH ISl U3YYCHHS
OMOJOrNYECKUX OOBEKTOB.

4.3.2. CoaeprkaHue Ja00OPATOPHBIX 3aHATHH M0 JUCHUIJINHE
Moayab 1. OcHOBHbIe MOHATHS M MPUHIMIBI (PIyOPeCHEHTHBIX METO-
0B

JlabopaTtopnas paGora 1.
CrnextpodoTomeTprueckoe onpenesieHue apoMaTUYeCKUX aMUHOKHUCIIOT |
OCJIKOB.

JlabopaTtopHasi paGora 2.
dyopecieHIs aMUHOKHUCIIOT U OEJTKOB

JlaGopaTopHasi padora 3.
dyopecueHIus OMOTOTHISCKUX JKHIKOCTSH U MEeMOPaHHBIX CTPYKTYP

Moayab 2. Oc00eHHOCTH OT/AeJbHBIX (PIIyOpeCcHeHTHBIX METOH0B
JlabopaTopHasi padora 4.
@DyopeCUEeHTHBIA METOJT ONIPEACIICHUS COAECPKAHUSI BUTAMUHOB



JlabopaTtopHas paGora 5.
3onpoBas dhayopecuenius (AHC, nmupen)

JlaGopaTopHnasi padora 6.
Tymenue TIOMUHECIICHITNI HEUTPATLHBIMA U 3apPSHKCHHBIMU TYIITHTEIISIMU

JlabopaTtopnas paGora /.
JIroMUHOJ aKTUBUPOBAHHAS XEMITIOMUHECHICHITUS

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

B cootBerctBuu ¢ TpeboBanuamu GI'OC BO no HanpaBieHHIO OATOTOBKH
peanu3anus KOMIETEHTHOCTHOTO MOAXO0/Aa JNUCLUMIUIMHA MPEAYCMATPUBAET MIUPO-
KO€ UCIOJIb30BaHUE B yUEOHOM IPOLIECCE AKTUBHBIX U UHTEPAKTUBHBIX (HOPM IpO-
BEJCHUS 3aHATUHA (pa300p KOHKPETHBIX CHUTYyaluil, Jeknus-Oecena, JEKIMs-
JUCKYCCHSL, TIEKIUA-KOHCYIIbTAIMs, TPOOIEMHAsl IEKLUs, JEKIUA-BU3yaIU3allHsl) B
COUYETAaHUM C BHEAYIUTOPHOM paboToil ¢ Lenbio GOPMUPOBAHUS U Pa3BUTHUS IPO-
(eccOHaIbHBIX HABBIKOB 00YYaOIIUXCS.

VY aenbHbIM BeC 3aHATHM, MPOBOAUMBIX B MHTEPAKTUBHBIX (opmax, ompeze-
JISIETCSI TJIaBHOM II€JIbI0 MTPOTPaMMBbl, OCOOEHHOCThIO KOHTUHT€HTa 00yYarouuXcs,
U B 1I€JIOM B Y4€OHOM IpoLEecCe MO JaHHON AUCIUIUIMHE OHU JIOJKHBI COCTaBISATh
He MeHee 12 JyacoB aynuTOpHbIX 3aHsATHH. [lo AucuummHe mpearycMOTpEHbI 3aHs-
TUS B HIHTEPAKTUBHBIX (pOopMax, e BO3MOKHO IPUMEHEHHUE CIEAYIOINUX METOJIOB:
JUCKycCcuH, 1e0aToB, Kec-MeToa, METOAA «MO3TOBOTO IITYPMay, TE€I0BOU UTPBHI.

6. YueOHO-MeTOAMUYECKOE 00ecneYeHre CAMOCTOSATEILHON padoThI CTY/IEHTOB.

CamocrosiTenbHast paboTa CTy/IeHTa HaJl TIIyOOKUM OCBOCHHEM (haKTHUIECKO-
ro MaTepuana OpraHU3yeTcs B MPOIECCe MOATOTOBKH K MPAKTUYECKUM 3aHSATHUSIM,
10 TEKYIIeMY, IPOMEKYTOUHOMY U UTOTOBOMY KOHTPOITIO 3HaHUH. [Ipomymiennbie
JIEKLIMM O0TpalaThIBaIOTCS B pOpME COCTaBJICHUS pedepara 1o NponylieHHON TEME.

CaMocTosTenbHass paboTa CTyACHTa TOJ KOHTPOJEM TMIperoaaBaTens
IIPOBOAMTCS B JJabopatopuu Ha criekTpoduryopumetpe Hitachi F7000 u ®roopar -
02 manopame CONpsHKEHHBIMU C TIEPCOHAIBHBIMI KOMITBIOTEPaMHU.

3amaHus MO0 CaMOCTOATENbHON paboTe pa3sHOOOPA3HBI:

— o0paboTka ydyeOHOTO MaTepuaia Mo ydeOHUKaM U JIEKIUAM, TEKYIIEMY,
IIPOMEKYTOUYHOMY M UTOIOBOMY KOHTPOJIO 3HAHUM IO MOIYJBbHO-PEUTHHIOBOU
CUCTEME;

— TIOMCK M 0030p MyOJIMKAIUi M SJIEKTPOHHBIX UCTOYHUKOB WH(OpMaIuu
MIPY TIOJITOTOBKE K 3aHATHIM, HAMMMCAHUH pedepaTos;

— paboTa ¢ TecTaMU U KOHTPOJIbHBIMH BOIIPOCAMU MPU CaMOTIOATOTOBKE;

— 00paboTKa M aHajIM3 CTATUCTUYECKUX U (DAKTUYECKUX MaTEpHaJIOB, CO-
CTaBJICHHE BHIBOJIOB HA OCHOBE MTPOBEJICHHOTO aHAIM3A.

Pe3ynbTathl camocTosITeNnsHOM PaboThl KOHTPOIUPYIOTCS MPENOIaBaTeIeM U
YUUTBHIBAIOTCS MPHU aTTECTAlUU CTyAeHTa (3aueT). [Ipu 3ToM MpoBOASTCS TECTHPO-
BaHWE, JKCIPECC-OMpPOC Ha MPAKTHUECKUX 3aHATHUSAX, 3acIHyIIMBaHWE JOKIAIOB,
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IPOBEpKa MUCbMEHHBIX KOHTPOJIBHBIX PadoT.

6.1. Borpochl 1J11 CAMOCTOSITEIbHON PadoThI

1. Yrto Ha3BIBAIOT CHEKTPOM (DIIyOpPECUEHIIMK U KaK OH 3aBUCHUT OT JIJTUHBI BOJHBI

BO30YXKIEeHUS?

3akoH Ctokca — Jlommens.

VYHuBepcanbHoe cooTHoeHne CtenaHoBa

KakoBa CB3p MEXIy DHEPreTHYECKUM W  KBAaHTOBBIM  BBIXOJIAMH

dbayopecteHIn?

Kak nposBiisiercst momnspu3anus piayopecrieniinu? Kakossl ee cBolicTBa?

Kak 3aBUCUT HHTEHCHBHOCTH ()JIyOPECIICHIINHA OT KOHIIEHTPAIIHH?

JlaTh oHsITHE 0€3U3TyYaTEIHbHBIX TIEPEXOI0B.

Knaccudukanuys 3amenyieHHON (hyopecIieHITUH.

[IpuHiunuanpHass cxemMa YCTaHOBKH i TMPOBEJACHUs (DIyopecHeHTHBIX

VICCIIEIOBAHUM.

10.Haznauenue  cBetopmibTpoB.  Kimaccudukanus  cBeToGUIBTPOB  TO
CHEKTPATbHBIM XapaKTEPUCTUKAM U IO MPUHIIUITY ACHCTBUS.

11.CnocoOb1 ompeneneHus KodQpuImeHTa KOPPEeKIUU CrieKTpa (HiIyopecleHITUH.

12.3¢dexTs BHyTpeHHETO GUIBTPa

13. AMUHOTTPOU3BOIHBIC AKPUIUHA KaK METKU HA HYKJICUHOBBIE KUCIIOTHI.

14 . MeTKu 1 30H]1bl HA OCITKOBBIC MOJIEKYJIBI.

15.@nyopecuenTHbli ciocob onpenenenus pH.

16.ITpuBecT mpUMEpPHI  UCIOJB30BAaHUS  aBTO(IYOPECUICHIIMM TKAaHH  JIS
JTUArHOCTUKHN OHKOJIOTHH.

17.1TpuBectu mpuMepbl IPUMEHEHU 30H10BOM (DITyOpECHEHIUH ISl TUATHOCTUKU
OHKOJIOTHH.

18./lath moHaTHE XeMuUIIOMUHecHeHIn. Kiaccudukanus XeMUITIOMUHECTICHITHH.

19.Tlepeuncnuth 001IME YEPTHI XEMUITFOMUHECIICHTHBIX PEAKIUH.

W

© oo~ O

7. ®OHA OLIEHOYHBIX CPEACTB /A5 NPOBeIeHUsI TEKYIIero KOHTPOJIs ycleBae-
MOCTH, IPOMEKYTOYHOM aTTeCTALMHU 110 UTOTaM OCBOEHUS I CLIMIIJIMHBI.
7.1. TunmoBbIe KOHTPOJIbHBIE 3aIaAHUA

7.1.1. [IlpumepHas TeMaTuKa pedepaToB

dyopecreHIHs HyKJICHHOBBIX KHCIOT

@DI1yopeCLIEHTHBIE CBOMCTBA OEJIKOB.

dnyopecueHust KopepMEHTOB.

JlaTh XapaKTepUCTHKY (PIyopecleHIIn BUTAMUHOB.

@iyopeclieHTHbIE CBOMCTBA OMIIMpyOHHA.

dnyopecteHus nopPupruHOB.

AMUHOTIPOU3BO/IHBIE AKPUIUHA KaK METKU Ha HYKJIEHHOBBIEC KUCIIOTHI.
MeTku 1 30H]1bI Ha OETKOBBIE MOJIEKYJIBI.

[TpumeneHnne aBTO(IIyOpPECIICHIIMY TKaHEN I TUAaTHOCTUKU OHKOJIOTHH.
10 [Ipumenenus 30H70BOM (IyOpeCUEHINH sl TUarHOCTUKHA OHKOJIOTHH.
11. XeMUIOMUHECIICHIUN.

LCoNOR~WODE
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7.1.2. IlpumepHbIe TeCTOBbIE 3aJaHUA JJISA IPOBEJACeHUS TEKyIero KOHTPOJIs
M MPOMEKYTOYHOM aTTecTANNU

3ananue 1. BoiOepuTe npaBWiIbHbBIN OTBET.

1.B ¢poToMeTprUeCKOM THTPOBAHUM MCIIOJIL3YETCSl 3ABHCHUMOCTD MEHKY:

A - MOTJIOIIEHHEM U 00BEMOM TUTPAHTA
B - MOTJIOIIEHUEM U JUTMHOW BOJIHBI

C-  noriomeHueM M KOHLEHTpauuen

D-  xoHueHTpamueil 1 00bEMOM TUTPAHTA
E - JUTHHOW BOJTHBI U 00BEMOM THUTpaHTA

2. KoJinuecTBEeHHBIIT aHAJIN3 B (l)OTOMeTpI/I‘IeCKHX METOoJaX aHaJIn3a OCHOBaH
Ha 3aBUCHUMOCTH HHTCHCUBHOCTH IIOIJIOIIICHUA OT.

A - KOJIMYECTBA MOIJIOMIAIONINX YaCTHII
B - IIPUPOJIBI BEIIECTBA

C- JUIMHBI BOJIHBI CBETA

D - Kod(pduIIeHTa CBETOIOTIIONIEHUS
E - MHTEHCUBHOCTH MaJal0IIero CBETa
3. YpaBHeHHe AJ1sl pacyeTa CBETONPONYCKAHUSA:
A- T=lt/lo

B- T=Iglt/lo

C- T=Iglo/It

D- t=lo/I

E- T=Ite —kc

4. PuznyecKnid CMbICJ y1eJbHOT0 K03 GUIMEeHTA CBETONOTJIOIEHHS - 3TO

MOIJIOLCHUE PACTBOPA C TOJNMIUHOM ¢JI0s1 1 ¢CM M KOHUEHTPALMeH:
A - 1%

B - 1 r/n
C- 1H.

D- 1M

E - 1 r/Mn

5. BuauMoii 00J1aCTH CIIEKTPA COOTBETCTBYET AUANA30H BOJIH:
A - 380-750 um

B - 100-750 um

C- 750-100000 am

D- 380-100000 um

E - 100-380 am

6. O0J1acTH ONITHYECKOT0 INANIA30HA, B KOTOPBIX IPMMEHNUM METO/1 CIIEKTPO-

(poromerpun:

A - VaerpaduoneroBas; BuguMas; nH(ppakpacHas
B -  WndpakpacHas; Buaumas

C-  Vuerpaduoneropas; uHppakpacHas

D-  VuerpaduoneroBas; Bugumas

E - Bunumas

7. DOTOKOJIOPUMETPUYECKUH METO/] AaHAJIN3a OCHOBAH HA SIBJICHUU:

12



A - MOTJIOMCHUC MOJICKYJIAMHU BCHICCTBA 3JICKTPOMAIrHUTHOI'O U3JTYUCHUA

B - MOTrJIOMEHNE aTOMaMM BEIICCTBA DJICKTPOMAIrHUTHOTO U3JTYUCHUS
C- noJjeipu3anusa MOJICKYJII BEIICCTBA

D - PaCCCAHUC CBCTA

E - IMPCIIOMJICHUC CBCTA

8.KoHueHTpanusi pacTBopa Npu UCNOJIb30BAHNH MOJISIPHOTO KO3 Punuenrta
CBETOIOIJIONIEHHS BbIPAKAETCS B:

A - MOJIB/JI

B - MI/MJI

C- MOJIb-3KB/JI

D-  1/100 r pacTBOpa
E - /1

9. CBeTonpomnyckaHue UCccjaeyeMoro pacrsopa pasao 25%. CseronorJioie-
HHE 3TOr0 PacTBOPa COCTABJISACT:

A -0,60

B-0,53

C-0,25

D -0,36

E- 0,40

10. CnekTpajibHOM XapaKTePUCTUKOH HAa3bIBAETCSH 3aBUCMMOCTh CBETOIO-
IJIOLeHUs OT:

A - JUTMHBI BOJHEI

B - xoHUEHTpauuu

C - TonmuHbI oA

D - monsipHOro KO3 pUIIEeHTa CBETONOIIOMIEHUS

E - ynensHOro K03 (uIeHTa CBETOMOTIOMICHUS

11. BeanuuHa k03 (pGUIIHEHTA CBETONOIJIOIIEHUS] 3ABUCHT:

A - OT mpupojbl BElIECTBA

B - OT KOHLIEHTpAILMH pacTBopa

C- OT TOJIIIUHEI TTOTJIOMIAIOIIETO CIIOS
D - OT HHTCHCUBHOCTH CBETa

E - HE 3aBUCHUT HH OT YEero

12.0nTuMabHBIH HHTEPBAJI BEJIMYUHBI CBETONOTI0IeHUus (A) 151 poTo-
METPUYECKUX U3MEPEHHUIL:

A-0,01-2,0

B-0,12-1,0

C-1,0-2,0

D-0,4-1,2

E-0,01-1,0

13.@oToMeTpHUUECKOii peaKkiueil HA3LIBAETCH peaKkuus, NP KOTOPOil MPouc-
XO/JMT:

A - oOpa3oBaHHE MaJIOPACTBOPUMOTO COCTUHECHHUS

B - o6pazoBanne 6eCiBETHOTO MajJopacTBOPUMOTO COCTUHCHHUSI

C - oOpazoBaHHe ra3000pa3HOro COCTMHEHUS

D - o6pa3zoBanne OKpaIieHHOTO PaCTBOPUMOTO COCTUHECHHUSI
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E - pacTBOpeHHE MATIOPACTBOPUMOIO COEITUHEHHUS

14.B3aumocBsi3b Mexay cBeTonorjomennemM (A) u ceeronponyckanuem (T):
A- T=VA

B- A=IgT

C- T= -|gA Lmose = £ (A mom)
D- A=-IgT

E- T=IgA

15.CnekTp JIIOMMHECHEHIUH - 3TO 3aBUCUMOCTh

El) IJ'IK)M = f (}L -'lHJM).; 6) (PJ'[K]-M = f(lﬁo'sﬁ); B)L = f(}“nﬁm) :v F)IRI{JM= f(l 3035)-
16.KBaHTOBBIH BbIX0/ (JOTOXUMHYECKOH pPeaKIUM NMOKA3bIBAET:

a)Kakasi 4acTb MOJIEKYJI, TOTJIOTUBIIKNX (DOTOHBI, BCTYNHIIA B POTOXUMUYECKYIO
pEeaKuuIo;

0)Kkakast 4aCTh MOJIEKYJI, YYaCTBOBABIIIUX B XMMUYECKOMN peakinuu, u3aydmia ¢o-
TOHBI;
B)OTHOIIIEHUE Yucia (OTOHOB, BI3BABIINX (DOTOXUMHUYECKYIO PEAKIIUIO, K YUCTY
(OTOHOB, U3ITYYEHHBIX MOJIEKYJIaMH, YYACTBYIOIIIUMU B 3TOW PEaKIUU.
17.Ykaxure rpaduxk, niunocrpupyromuii 3akon Crokca (1 - cnekrp JiroMu-
HEeCLEHIMHU; 2 - CIIEKTP BO30Y:KIeHMS):

-~

ayla 1. .2 6) 1T 2 1 B) | 1

0 L 0 A0 > A
18.KBaHTOBBII BBIXO0/] JIIOMHUHECIEHIIMH - 3TO OTHOIIIEHHUE:

a)4rciia MOJICKYJI B BO30YKJICHHOM COCTOSTHUM K YHCITy MOTJIOIICHHBIX KBAHTOB;
0)4mciia MorJIONIEHHBIX KBAHTOB K YHCITy KBAaHTOB JTIOMUHECIICHIIHNH;

B)YKCJIa KBAHTOB, BRICBCUCHHBIX B BUC JTFOMHUHECIICHIIUN K YHCITY TOTJIOMEHHBIX
KBaHTOB;

T')4rciia MOJIEKYN B BO30OYKJICHHOM COCTOSIHMHM K YHCITY MOJICSKYJ B OCHOBHOM CO-
CTOSTHUM.

19.3aBHCHMOCTDH HA3bIBAETCS:

a) CIIEKTPOM JIFOMUHECIICHIINY;

0) crieKTpoM BO30YKICHUS TIOMHUHECIICHITHH;
B) CIIEKTPOM TIOTJIOIICHUS;

I') CIIEKTPOM IPOMYCKaHUS.
20.®0oTONIIOMUHECTIEHIINUST MOKET SIBJASTHLCHA Pe3yabTaTOM BO30Y:KIEHUSI MO-
JIEKY.JI:

a) KBaHTaMH BHUIMMOTO CBETa;

0) KBaHTaMU TaMMa-U3TyYeHUS;

B) KBaHTaMH YJIbTPa(pUOJIETOBOTO U3ITyUYEHHUS;

((P .'IHJM)
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T') KBAaHTaMH PEHTTC€HOBCKOTO M3ITyUCHHUS.

21.B JIOMUHECHIEHTHOM MHUKPOCKOIIE B Ka4YecTBe OCBETUTEJsI HCIOJb3yeTcs
HCTOYHMK:

a) BUJIMMOTO CBETA;

0) raMMa-u3ITydeHus;

B) yJIbTpaHuOIETOBOIO U3ITYUCHUS;

I')PEHTI€HOBCKOTO U3TyUCHUS.

22 . HavaabHbli aKT (DOTOTIOMUHECTHIEHIINU;

a)BO30YXK/ICHUE aTOMa WJIH MOJIEKYJIbI (JOTOHOM C SHEpruei hv;

0)U3TydaTeNbHBIN TTEPEX0] aTOMa WIH MOJIEKYJIbl B OCHOBHOE COCTOSIHUC;
B)IIEPEXO0] aTOMAa WU MOJICKYJIbI HA METaCTaOMIIbHBIN YPOBEHB;
T)0e3bI3ITyYaTeNIbHBIN TIEPEX0]] aTOMA WU MOJICKYJIbI B OCHOBHOE COCTOSHUE.
23.AHTHCTOKCOBO H3JIy4eHHe BO3HHUKAET NP BO30Y:KIEHNUH YACTHIIbI, KOTO-
pas:

a) HaXO/IWJIaCh B OCHOBHOM COCTOSTHUWY;

0) Haxo/IUIach B BO30YKJICHHOM COCTOSIHUH;

B) HECMOCOOHA K (DOTOIFOMUHECIICHIIUU.

24.B JTIOMUHeCHEHTHBIX JIaMIIaX (JIaMIax THEeBHOTO CBeTA) B apax pTyTH
Ha0/II012€eTCA:

a) SJIEKTPOJIFOMUHECIIECHITNS;

0) GoTOMOMUHECLICHITHS;

B) TPUOOJIFOMHHECIICHITHS;

') XeMWIIOMUHECICHIIHS.

25.Ykaxute ¢popmyaupoBKy 3akoHa Crokca:

a)KBAaHTOBBIN BBIXOJ JIFOMUHECIICHITUN HE 3aBUCHUT OT CIIEKTpa BO30YKICHHUS,
0)CHEKTp JIIOMUHECIIEHIIUU COBIA/IAET CO CIEKTPOM BO30YKIACHUS JIIOMUHECICH-
11Y;

B)CIIEKTp JIFOMHHECIICHIIMU CIBUHYT B CTOPOHY JJIMHHBIX BOJIH OTHOCHTEIIBHO
CIIEKTpa BO30YKICHUS;

I)CIIEKTP JIFOMUHECIEHIIMU CIBUHYT B CTOPOHY KOPOTKHX BOJIH OTHOCHUTEIHHO
CIIEKTpa U3Ty4YEHHUs, BHI3BABIIIETO JTIOMUHECIICHIINIO;

J)TIPU YBEJIIMUEHWH KBAHTOBOTO BBIXOJA JTFOMUHECIICHIINU CIIEKTP €€ CIABUTaeTCs B
CTOPOHY JUTMHHBIX BOJIH.

26.CorsacHo 3axkony BaBwioBa:

a)KBAaHTOBBIN BBIXOJ] JIIOMUHECIICHIINA HE 3aBUCUT OT JUIMHBI BOJHBI CBETA, BBI-
3BaBIIETO ATy (DOTOFOMUHECIICHIIUIO:

0)KBAaHTOBBIM BBIXOJI JTFOMUHECIICHIINA YBEIUYMBACTCS NPH YMEHBIICHUU JTHHBI
BOJTHBI CBETA.

BBI3BABIIIETO ATY (DOTOIFOMUHECIICHITHIO;

B)KBAaHTOBBIM BBIXOJI JIIOMHUHECIICHIINA YMEHBIACTCS MPU YBEIMYCHUU JJTUHBI
BOJTHBI CBETA, BBI3BABIIIETO ATY (DOTOIFOMUHECIIEHITHIO;

T')KBAaHTOBBIN BBIXOJ] JIIOMHUHECIICHIINA YMEHBIIAETCS MPU YMEHBIIICHUHW JJIMHBI
BOJTHBI CBETA, BBI3BABIIIETO ATY (DOTOTFOMUHECIIEHITHIO.

27.B (poTOXMMHM 3aBUCHMOCTh G, = f(k) ((-5X - IUVIOIIAJAb TOIEPEeYHOro
ceYyeHus poroxumuyeckoro NnpeBpalleHus MOJIEKY.JI)
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Ha3bIBAKOT:

a) CIIEKTPOM JIEHCTBUS;

0) CIEKTPOM U3ITy4YCHUS;

B) CIIEKTPOM TIOTJIOIIEHUSI.

28.Ykaxure popmysy 1isi onpeaeieHUs MJI0MIAA ONEPEYHOro cedyeHus Po-
TOXMMHU4Y€CKOI0 NMPeBPalleHUusi MOJIEKYJI - KBAHTOBbIH BbIX0J ()OTOXMMHU-
4ecKoil peakiuu, 6- 3ppeKTUBHOE CeYeHHE MOTJIOMIEHUST MOJIEKYJIbI):

a) =04/ C; 0) o,=0; B) Ox= O/(x; ') Gx=Qx O.
3ajganne 2. YKaKuTe NPpaBUJIbHbIE BHICKA3bIBAHUSA

1.

a) CornacHo 3akony CTokca, 3Heprusi (GOTOHOB, UCITYCKAEMBIX MPHU JTFOMUHECIICH-
LIMH, HE MPEBBIIIAET SHEPTUI0 BO30YK AKX (DOTOHOB.

0) JlroMuHECLIEHIIMS - U30BITOYHOE HAJ TEIUIOBBIM 3JIEKTPOMArHUTHOE U3JIy4EHHE
TeJa Npy JaHHOUW TeMIeparype, UMEIOIIee JIUTEIbHOCTh 3HAUUTEIbHO MEHBIIIE
NEePHOJIa U3ITy4aeMbIX CBETOBBIX BOJIH.

B) MakCUMyMBbI CIEKTpa JTIOMUHECLICHIIUY U CIEKTPa BO30YKICHHS IFOMUHECLEH-
IIUU COBIAJAIOT.

4) KBaHTOBBIi BBIXOJ IIOMHHECIEHIINN - OX (Px 510 oTHOmEHME THCTA
KBAHTOB, BBICBEUEHHBIX NpHU (POTOIOMUHECIIEHIIMU K YUCITY MOTJIOIIEHHBIX 00pa3-
IIOM KBaHTOB.

2.

a) MakcuMyM CIIEKTpa JTIOMUHECIICHIIUY CABUHYT MO OTHOIICHUIO K MAKCUMYMY
CIEKTpa BO30YKECHUS JTIOMUHECLICHIIMHM B CTOPOHY 00Jiee KOPOTKUX BOJIH.

0) [1o cnexTpy JIOMHHECLIEHIIUN HEJIb3sl U3y4aTh XUMHUUECKUE TPEBPALLECHUS U
MEXMOJIEKYJIIPHbIE B3aUMOJIEHCTBHUS.

B) DHeprust (OTOHOB, UCITYCKAEMBIX P JTIOMUHECIICHIINY, PaBHA YHEPTUHU BO3-
Oy>Knarmux GoTOHOB.

r) KBaHTOBBII BBIXO/] TIFOMUHECHIEHITUU HE 3aBUCHUT OT JIJIMHBI BOJHBI BO30YK/1a-
IOLLErO CBETA.

1) KBaHTOBBIH BBIXO]1 JIIOMUHECLIEHLIUHU - 3TO OTHOLIEHHE YUCIIa MOTJIOLICHHbBIX
00pa31OM KBaHTOB K YHCIIy KBAHTOB, BICBEUEHHBIX MTPH (POTOTFOMHUHECLIEHLIUY.
3.

a) MakcuMyM CIEKTpa JJIOMUHECIIEHIIUY CABUHYT MO OTHOIIEHUIO K MAaKCUMYMY
CHEKTpa BO30Y>KJIEHU JIIOMUHECLIEHIIUU B CTOPOHY 00Jiee JJIMHHBIX BOJIH.

0) JIXOMMHECLIEHTHBIN aHAIN3 - COBOKYITHOCTh METOJIOB JUIsl ONIPEACIICHUS PUPO-
JIbl ¥ COCTaBa BEIECTBA MO €r0 CIEKTPY MPOITYCKaHUS.

B) [Tpu aHTHCTOKCOBOM JTIOMUHECLICHIIMH JITTHHA BOJIHBI UCITYCKA€MOT'O CBETA
MEHbIIIE JJIMHBI BOJHBI BO30Y>KJAIOIIETO CBETA.

r) JItoMHHECLIEHIIHS - TETJIOBOE U3IyYEHHUE Tea MPU JaHHOW TeMIiepaType, uMe-
I01[eE JUIUTENIbHOCTh 3HAYUTENBHO 0OJIbIIE TIEPHO/IA U3TYyYaEMbIX CBETOBBIX BOJIH.
1) KBaHTOBBIH BBIXO]T JIOMHUHECIICHIIUH - 3TO OTHOIIEHHUE JIJTMHBI BOJIHBI TIOMHU-
HECIICHIIMH K JIJTMHE BOJIHBI MOTJIOIIEHHOTO BEIIECTBOM CBETA.

4,
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1) JlroMUHECIIEHIIHSA - TETUIOBOE U3IyYSHHE Tella P TaHHOW TeMIlepaType, uMe-
I01lee JUIUTENbHOCTh 3HAYUTEIBHO MEHbIIIE IEPHOJIa U3Ty4aeMbIX CBETOBBIX BOJIH.
2) IIpu aHTUCTOKCOBOM JIFOMUHECIICHIIUY JITMHA BOJIHBI UCITYCKAeMOT'O CBETA
OOJIBIIIE ITTUHBI BOJHBI BO30YXKAAIOLIETO CBETA.
3) KBaHTOBBI BBIXO]T JIIOMUHECIICHIIMN 3aBUCHUT OT JJIMHBI BOJHBI BO30Y KIar0IIIe-
ro CBeTa
4) JIroMUHECIICHTHBIN aHAJIM3 - COBOKYITHOCTh METOJIOB ISl OTIPENICIICHUS TIPUPO-
JIbl U COCTaBa BEILLECTBA 10 €r0 CIEKTPY MOIIONICHUS.
5) CniexTp NOTJIOIIEHUS MMAJIAf0IIEro CBeTa He COOTBETCTBYET CIIEKTPY BO30OYKe-
HUS JTIOMAHECLICHIIHH.
S.
1) IIpu aHTUCTOKCOBOM JTIOMUHECIEHIINY IJIMHA BOJIHBI UCITYCKAaEMOI'O CBETa PaB-
Ha JJIMHE BOJHBI BO30YXIAIOIIETO CBETA.
2) CrieKTp MOTJIONICHHUS TTAJAFOIIETO CBETa COOTBETCTBYET CIIEKTPY BO30YKICHHS
JFOMHUHECLICHIINH.
3) JlromuHEeCHIeHIHS - U30BITOYHOE HAJI TEIUIOBBIM 3JICKTPOMATHUTHOE U3JTy4CHHE
TeNa MpH JTaHHOW TeMIepaType, UMEIOIIee JUINTEIbHOCTh 3HAUUTEIBHO OOJIbIIIe
NIEPHOJIA U3JTy4aeMbIX CBETOBBIX BOJIH.
4) JI'OMUHECIICHTHBII aHAIIN3 - COBOKYITHOCTh METOJIOB JUISI OTIPEICIICHHS IPUPO-
JIbl ¥ COCTaBa BEILECTBA 110 €0 CHEKTPY JTIOMHUHECLICHIIUH.
5) DHeprus HOTOHOB, UCITYCKAEMbIX MTPH JTFOMHHECICHIIUH, IPEBBIIIACT YHEPTUIO
BO30YXIar0IMX (DOTOHOB.
3aganue 3. YcraHOBHTE COOTBETCTBUS:
1.
Tun nroMuHecUeHUUU: Y CI0BUS HAOIIOACHMUS:
1) noHNMIOMUHECHEHLIUA a) IPU BO30YXKACHUU MOJIEKYJ BUAUMBIM CBETOM
YO - uznyueHuewm;

2) KaToIOIFOMHHECIICHITHS 0) B pe3yJpTaTe XUMUUYECKUX PEAKIIHIL;
3) XeMHUJIFOMUHECIICHIIUSB) TIPU BO30YKIICHHH MOJICKYJI HOHAMU;
4) GhOTOOMUHECIICHITUAT) MTPH BO30YKJICHUU aTOMOB 3JICKTPOHAMH;
5) PCHTTCHOIIOMHUHECIICHIMS 1) TIPY BO30YKJICHUU MOJICKYJl pCHTTCHOBCKHM U

raMmMma - U3JIy4eHUueM

2.

JITUTeIBHOCTb. .. COCTaBIISIET. ..

1) payopecuenuum a) 10 O ¢;
2) pochopecueHImH 6) 10*-10%c;
3) morIomEeHus B) ~ 10 ¢;
3.

1)  3axon Crokca a) A mom > A Bos6:
2)  AHTHCTOKCOBA JIOMHUHECIICHIIHS 0) A mom < A Bos6:
3) 3axoH Basuiiosa B) Quom 7 f(lamﬁ)-
4,

1) JlromuHecueHus a) M30BITOYHOE HAJ[ TETUIOBBIM AJIEKTPOMArHUTHOE

W3JIyYCHUE TeJla IPU TaHHOW TeMIeparype,
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HUMCIOIICC JIUTCIBbHOCTb 3HAYHUTCIIBHO OobIIe
nepuoga n3jlydacMbIX CBECTOBLIX BOJIH;

2) JIFOMHHECIIEHTHBIN aHAJIN3 0) JTFOMUHECIICHITUS, COITPOBOXKIAFOIIIAs
XUMHUYECKHE PEaKIINH;
3) XeMUITIOMHUHECIICHIINS B) COBOKYITHOCTh METOJIOB JIJIS ONIPECICHUS

MPUPOIBI K COCTaBa BELIECTBA
0 €r0 CHEeKTPY JIOMUHECIICHIINH.
3ananue 4. CocTaBbTe BHICKA3BIBAHUSA U3 HECKOJBKHX NMPeNJI0:KeHHbIX (pa3:
1.
A. Cnekrp... -
1) JIOMHHECTICHITNH; 2) BO30YKICHUS JTIOMUHECIICHITHH;
b. 310 3aBHCUMOCTD ...
1) MHTEHCUBHOCTH JIFOMUHECLICHIIUY; 2) IJTUHBI BOJIHBI JIIOMUHECIICHITUY;
3) KBAaHTOBOT'O BBIXO/1a TFOMUHECIICHITUY;
B.or...
1) JUTMHBI BOJIHBI JTIOMUHECUEHIIUY;, 2) UHTEHCUBHOCTU JIIOMUHECIICHIINH;
3) KBAaHTOBOT'O BBIXO/1a TFOMUHECIICHITUH.
2.
A. Coranachno 3akoHy CTOKca MAaKCUMYM CIIEKTPA ...
1) TFOMUHECLICHIINH; 2) MTHULMHPYIOLIETO JIIOMUHECIIEHIINIO;
b. CABMHYT 110 OTHOLIEHUI0 K MAKCUMYMY CIIEKTPA . ..
1) MrOMUHECHICHIINY; 2) UHUIUUPYIOLIETO JIIOMUHECIICHIIUIO;
B. B cTopony ...
1) Gosiee KOPOTKUX BOJIH; 2) YBEJIWYEHUS] MTHTEHCUBHOCTH; 3) YMEHBIIICHUSI UHTCH-
CUBHOCTH.
3.
A. KBaHTOBBIii BbIX0/1 JJIOMHUHECHEHIUH (P 1om) PABEH OTHOIIEHHIO . ..
1) yricna KBAaHTOB, BBICBEYCHHBIX B BH/IC JIIOMHUHECIICHIIUH K YUCITY MOTJIOMICHHBIX
KBaHTOB;
2) YrCIIa MOTJIONIEHHBIX KBAHTOB K YUCITy KBAHTOB JIIOMUHECIICHIINH;
3) umnciia MOJICKYJI B BO30YKJICHHOM COCTOSIHUU K YHCTY TOTJIONICHHBIX KBAHTOB.
b. Cornacno 3akony BaBnjioBa KBAHTOBBIN BBIXO/I JJIOMUHECHECHIIUH ...
1) 3aBucHUT; 2) HE 3aBUCHUT;
B.or...
1) IIMHBI BOJIHBI TFOMUHECLICHIIUY; 2) IJIMHBI BOJIHBI U31y4aeMOro CBETa,
3) IIMHBI BOJIHBI BO30YKICHUS TIOMUHECIICHIIUH.
4,
A. UHTEeHCHMBHOCTH (PJ1yOpecleHIMH ... KOHIEHTPAUMH JIOMUHECHUPYIOLIETO
BelllecTBA.
1) mpsiMmo mponopIiMoHaIbHa; 2) 00paTHO MPONOPIMOHANBHA; 3) HE 3aBUCHT OT.
b. Ucnosb3oBanue 31010 axra. ..
1) no3BosseT; 2) UCKJIIOYAET;
B. npoBeaenue ... (pJ1yopecueHTHOI0 aHAJIM3A.
1) KoIMUeCTBEHHOTO;  2) KAYECTBEHHOTO.
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3ananme S. Pemnre 3agauy U ykauTe NpaBUJIbHbIN OTBET:

1. O6mumii KBaHTOBBIA BBIXOJ JIOMUHECICHIIMM MOJCIbHONW CHUCTEMbI OKHCICHUS
aunuaoB coctasisieT 0,002, mpu 3ToM 3a Bpems t BeicBeunBaeTcs 6 KBaHTOB. JI1o-
MUHECILICHIIUS TaHHOM cUcTeMbl HaOmtogaeTcst npu 540 HM, a UHUIIMUPYETCSl CBe-
TOM C JUIMHOU BOJIHBI 390 HM.

CKOJIBKO KBaHTOB CBeTa C JJIMHOM BOJHBI 390 HM ObLIO MOTJIONIEHO 32 BpeMms 17?

1)3000;  2)0,012;  3)3240;  4)1380;  5)0,0003.

2. Ilo nroMUHECHICHIINM HW3y4Yaldd CTENEHb OKWCIEHHUS IJIa3Mbl KPOBU TAIlMCHTA.
Hcnonb3oBanu miazMy, COAEpPKAILyH0, CPEAN MPOUYUX COCTABISIOIINX, MPOTYKTHI
OKHUCIICHHUSI JIUMHUJIOB KPOBH, CIOCOOHBIE JIIOMUHECIIUPOBATh. 3a OMpeAeiICHHBII
WHTEpBaJ BpEMEHU cMech, OoriaoTuB 100 KBaHTOB cBeTa ¢ JJIMHOM BOJHBI 410 HM,
BBICBETWIIA 15 KBAHTOB M3Iy4€HUA C JJIMHOUN BOJIHBI 550 HM.

KakoB KBaHTOBBIN BBIXOJI JJFOMUHECIICHIIUH JJAHHOU I1JIa3MbI KPOBHU?
1)115; 2)0.15; 3)85; 4)1500; 5)0.2;6)2012.

3. JIroMHHECLIEHTHBIN aHAU3 UCMOIb30BAIN AJIsl ONPENETICHHS COCTaBa HEU3BECT-
HOW OMONOrnYecKkoi KuaKocTu. KuakocTb 00Iydanu TPUXKAbl CBETOM C pa3HbIMU
mHamu BosiH: 1) 390 uMm, 2) 520 um, 3) 705 uM. JItoMUHECHICHIINIO HAOIIOAAIN
IIpU JIMHE BOJIHBI M3iydeHus 520 HM. CBET KakOW JUIMHBI BOJHBI MHULIUUPOBAI
JIFOMUHECLEHIUIO?

1)390 am;  2) 520 uMm; 3) 705 HM.

7.1.3. IlpumepHbIii epevyeHb BONPOCOB K 3a4€Ty 10 BCeMY KypCy

12. Yrto oTIMYaET JIFOMUHECIICHITUIO OT APYTUX BUIOB U3TydeHUS?

13. IlepeuncnuTh  KiIacCH(pUKAIUIO  JIOMHUHECHCHIIMIO 10  Pa3IMYHbIM
MpU3HAKaM: TUITY BO30YKICHHUsI, TPOJOJKUTEIHPHOCTH MPOIECCa U3ITYICHUS
U KUHETHUKE.

14. Yto Ha3pIBaIOT CIEKTPOM (DIIyOpecHeHIIMM U KaK OH 3aBUCUT OT JJIMHBI
BOJIHBI BO30OYKI€HUS?

15. 3akon Crokca — Jlommensi.

16. [IpaBuso 3epKagbHON CUMMETPHH.

17. YHuuepcanpHOe cooTHolIeHne CTenaHoBa

18. KakoBa CBs3b MEXKIy OHEPreTHUECKMM W KBAHTOBBIM BBIXOJaMH
bayopecueHIuu?

19. B gewm 3akmouaetcst 3akoH BaBuiora?

20. JlaTh MOHATHE aHTHUCTOKCOBOM JTIOMHUHECIICHITHH.

21. Kak nposiBnsiercs nonspusainus ¢piayopecteHimu? Kakossl ee cBoiicTBa?

22. Kak 3aBUCUT WHTEHCUBHOCTD (DITyOPECIIEHIINN OT KOHIICHTPAIIUN?

23. JlaTh MOHATHE JJIUTETHLHOCTH (ITYyOPECIICHITHH.

24. YcnoBue BO3HUKHOBEHHUS (POChHOPECIICHITUH.

25. JlaTh moHsATHE OE3U3ITy4YaTeIbHBIX MIEPEX0/I0B.

26. Knaccudukarms 3aMeIeHHON (IIyOpeCIIeHITNH.

27. OxapakTepu30oBaTh pa3InuHbIC BUABI TYIICHUS U UX CBA3b MEXKITY COOOM.
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28. [lpuHnunuanpHas cXeMa YCTaHOBKH IJIsi MPOBEACHHS (PIyOpPECIEHTHBIX
HUCCIIeI0OBaHUM.

29. Haznauenue cBerounbTpoB. Kiaccudukanus cBeTOoUIBTPOB MO
CTIICKTPATBHBIM XapaKTEPUCTHKAM U 110 PUHIIUITY JEHCTBUSI.

30. CnocoOb1 OTIPEICIICHUS kod(duimeHTa  KOppeKIuu CIIeKTpa
(bayopecueHInn.

31. DddexThl BHyTpEeHHETO PHIIBTPa

32. ®nyopecueHIUs HYKJIEHHOBBIX KUCIOT

33. dnyopeclieHTHBIE CBOMCTBA OEIKOB.

34. dmyopectieHIIUS KOPEPMEHTOB.

35. [laTh XapakTepucTUKy (IyOpECIICHIIMH BUTAMUHOB.

36. dayopecieHTHbIEC CBOMCTBA OMIMpyOnHAa.

37. ®nyopecueHIUs TOPPUPUHOB.

38. AMHUHONPOU3BOJHBIC AKPUIMHA KaK METKH Ha HYKJIEMHOBBIE KHCIIOTBHI.

39. MeTku u 30H/IbI Ha OCJIKOBBIE MOJICKYJIHI.

40. dnyopeclieHTHBIN ciocob omnpeaenenus pH.

41. TlpuBecT mpUMEPHl HUCHOJIb30BaHUS aBTO(QIYOPECUEHIMN TKaHU IS
JTUArHOCTUKU OHKOJIOTHH.

42. TlpuBecTu mnpuMepbl  NPUMEHEHHUS] 30HJOBOM (IyOpEeCUEHIUH IS
JTUArHOCTUKHU OHKOJIOTHH.

43. Jlatp IIOHSTHE XEMUJTFOMUHECLICHIIUU. Knaccuduxanus
XEMITIOMHHECIICHIINH.

44. llepeuyncnuTh 00LIME YEPTHI XEMUITIOMUHECIICHTHBIX PEAKIUH.

45. OcoOEHHOCTH H3MEPEHMS CIEKTpa XEMUJIIOMHHECIEHIIMU, KBaHTOBOTO
BXO/Ia ¥ U3JIy4aTeIHbHOTO BPEMEHH JKU3HH.

7.2. Meroanueckue MaTepuajbl, ONpenesilomiie NPOUEAYPY OIEeHHBAHUSA
3HAHUM, YMEHUi, HABBIKOB U (MJIM) ONbITA JAEATEJIbHOCTH, XaPAKTEPU3YIOIIUX
3Tanbl (OPMUPOBAHUS KOMIIETEHLMH.

OOmumii pe3yabTaT BHIBOAUTCS KaK MHTErpajibHasl OIEHKA, CKJIaJIbIBAIONIAS U3 TE-
kymiero KouTpodisi — 40% u nmpoMexyTouHOro KOHTpoJsi — 60%.

Tekymui KOHTPOJIb IO JUCHUIUIMHE BKIIFOUAET:

— nocerenue 3aasatuii — 10 6aos,

— y4acTue Ha MPAKTUYECKUX 3aHATHUIX — OAIIIOB,

— BBITIOJTHEHWE 1a00paTOpHBIX 3amanuii - 40 — 6amios,

— BBINOJIHEHUE JIOMAIIHUX (ayAUTOPHBIX ) KOHTPOJIBHBIX paboT — 50 6anios.
[IpomMexyTOUHBIN KOHTPOJIb IO JUCIUIIINHE BKIIOYAECT:

— YCTHBIM onpoc - 0ajlioB,

— IUChbMEHHAas KOHTpoJIbHAs padota — 50 6aos,

— TectupoBanue — 50 6aIIoB.

8. [lepeyeHb OCHOBHOM M IONOJHUTEJIbHOH Y4eOHOM JIUTEPATYPbI, HEOOXOAHU-
MOM JJISl 0CBOEHMS T CUMILIUHBI.

a) aJipec caifta Kypca He c(hOpMHUPOBaH

0)OCHOBHAas JAUTEpPATYpa:
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. Muxunesa I H. AHanutudeckast Xumusi. DJIEKTPOXUMHUUECKHUE METO/Ibl aHAIN3a
[DnexTpoHHBIH pecype] : yuedHoe nocodbue / I'.H. Mukunesa, I'.I'. MenpueHKoO,
H.B. IOnHukKoBa. — DJeKTpPOH. TEKCTOBBIE JaHHBbIE. — KemepoBo: Kemepos-
CKUH TEXHOJOTMYECKH MHCTUTYT MHILIEBOM MpombinuieHHOCTH, 2010. — 184
C. — 2227-8397. — Pexum mocryna: http://www.iprbookshop.ru/14357.html

. CmzoBa JI.C. Amnamutudeckas xumug. ONTHYECKHME METOAbl aHalW3a
[DnekTpoHHBIN pecypc] : yueOHoe mocobue / JI.C. CuzoBa. — DJEKTPOH.
TEKCTOBbIE JaHHbIe. — KemepoBo: KeMepoBCKHil TEXHOJIOTHYECKUA UHCTUTYT
NUIeBod mpomeinieHHocTd, 2006. — 179 ¢. — 5-89289-384-7. — Pexum
nocryma: http://www.iprbookshop.ru/14353.html

. OCHOBBI aHATMTHYECKON XUMHUU: B 2 TOMax: y4eOHUK JIJISi CTYICHTOB BBICIITHX
y4eOHBIX 3aBEJICHU, 00YJArOIINXCS 0 XUMUYECKUM HAIIPABJICHUSIM / TIOM Pel.
akan. FO.A. 3onoroBa. 5-¢ uzm., crep.. MockBa: Akamemusi, 2012.; 25 T. 2.
2012. 407 c.

. Ctpyktypa ouonomumepoB. OOmue mpodIeMbl CTPYKTYPhI, CAMOOPTaHU3 a1
1 QYHKIIMOHUPOBAHUS OEJIKOBBIX MOJIEKYJ. MeTOoAbl CTPYKTYPHOTO aHau3a
0eJIKOB [DJIeKTpOHHBIN pecypc] : yueOHuk / M.®. KynpusiHos [u 11p.]. —
DneKTpoH. TEeKCTOBbIE JaHHbIe. — PocToB-Ha-Jlony: KOxHBII denepanbHbIit
yauBepcuteT, 2008. — 224 ¢. — 978-5-9275-0469-5. — Pexxum noctymna:
http://www.iprbookshop.ru/47145.html

. Onrrueckas OMoMenUIIMHCKas AMarHoctuka. B 2 T.: mep. ¢ anm./ mox pen. B.
B. Tyuuna. M.: ®U3MATIIAUT, 2007.

. I.C.Jlannc6epr. Ontuka. M.: ®U3MATIINUT, 2003. — 848 c.

B) JIONIOJIHUTCIIbHAS JINTEpaTypa:

. H.JlakoBu4. OcHOBHI (prryopectieHTHOM cnekTpockonuu. M.: Mup, 1986. — 496
C.

. H. Bekmun. ®nyopeciieHTHasi CIEKTPOCKONHUs OWOMOJIMMEPOB: KpaT. yd4eo.
kypc. [lymmno: ®oron-Bek, 2008. - 168 c.

. JI.B.JIeBmmu, A.M. Canenkuii. OnTtudeckne METOABI  HCCJIEAOBaHUS
MOJIEKYJISIPHBIX cuCcTeM. - M311-B0 MockoBckoro yuusepcutera, 1994. — 320 c.

. JL.B.JIleBmH, A.M.Caneuxkuil. JIroMuHecueHiuss U ee uaMmepeHus. — M31-Bo
MockoBckoro yuusepcutera, 1989. — 279 c.

. E. A Yepnaunkuii, E.M.Cnoboxannna. CrHeKTpaJIbHBIA  JIFOMHUHECIICHTHBIH
aHanu3 B MmequuuHe. — MH.: Hayka u Texnuka, 1989. — 141 c.

. FO.M.Tlocynun. Jlazeprnas MukpodiyopumMerpusi OMOJOTUIECKUX OOBEKTOB. —
Kuen: Buma mkona, 1985. — 110 c.

. T.M.I'pumaea. MeTo/ipl JIIOMUHECIICHTHOTO aHan3a. Y4eOHOe mocodue st
BVY3o0s, 2003 — 226 c.

. B.B.Cmonenckuii. CTaTUCTHUYECKHUE METOABl 00paOOTKU SKCHEPUMEHTAIBHBIX
JTAHHBIX. — Cankr-IleTepOypr: Cankr-IleTepOypreckuii TOPHBIN
rocyaapctBeHHbId MHCTUTYT UM H.I'.Ilnexanosa. 2003. DnexTpoHHOE yueOHOE
nocooue.
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9. B.H.KapnayxoB. JIIOMHMHECHEHTHBI aHAIW3 KJIETOK KPOBU. OJIEKTPOHHOE
yueOHOe mocobue — DNEKTPOHHOE HU3-BO «AHAJIUTUYECKash MHUKPOCKOIUS,
[Tymuno, 2002.

9. Ilepeyennb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «H-
TepPHET», HeOOXOAMMBIX JI1 OCBOCHMS IUCIHUIINHBI.
JlarroCyHMBEPCUTET UMEET JOCTYIl K KOMIUIEKTaM OMOJIMOTEYHOTrO (POHIa OCHOB-

HBIX OTCYCCTBCHHBLIX U BaPY6e)KHBIX AKaACMHUYCCKNX U OTPACJICBBIX XYPHAJIOB I10

npodwtro moaroToBKH OakamaBpos 1o Hanpasiaernio 06.03.01 buonorus:

1.
2.

10.

11.

12.

OBC IPRbooks: http://www.iprbookshop.ru/

DNeKTpOHHO-O0MOIMOTEYHasT cUcTeMa «YHHMBEpCUTETCKass OMOIMOTeKa OH-
naita» Www.biblioclub.ru morosop Ne 55 02/16 ot 30.03.2016 . 06 oka3a-
HUU UHOOPMAIMOHHBIX YCIYT

Moodle [DnexTpoHHBIHpecypc]: cucTeMa BUPTYaabHOrO oOyueHueM: [Oa3a
naHHbIX | / Jlar. roc. yH-T. - Maxaukaina, 1. - Jloctyn u3 cetu JAI'Y unu, no-
CJIe PErucTpaluy U3 CeTH yH-Ta, U3 000N TOUKHU, UMEIOIIEH AOCTYI B UH-
tepret. - URL: http://moodle.dgu.ru/

JlocTyn K 37eKTpoHHOM OnbmmoTeke Ha http://elibrary.ru.

HamwonanpHast anexktponHas Oubnuoreka  https:/H36.pd/.  Jlorosop
Nel01/H2B/101/H2B/1597 ot 1.08.2017r. JloroBop AeHCTBYET B TeUeHUH |
rojila C MOMEHTA €T0 MOJITUCAHUS.
®enepanpublii opTan «Poccuiickoe oOpazoBanme» http://www.edu.ru /

(eIMHOE OKHO JIOCTYIa K 00pa30BaTEIbHbIM PECYpCaM).

®denepanbHoe xpanwnuiie «Exnnas kommeknus mudpoBeIX 00pa3oBaTeNb-
HBIX pecypcoB» http://school-collection.edu.ru/
Poccutiickuii mopran «OTkpbiToro oopazoBanus» http://www.openet.edu.ru

Caitt o0Opa3oBaTeIbHBIX pecypcoB Jlarrocynusepcurera
http://edu.icc.dgu.ru

HNudopmanmonnsie pecypcbl HaydHoW OuOnunoreku JlarrocyHuBepcuTeTra
http://elib.dgu.ru (moctym depes maarpopmy HaydHo# s1mekTpoHHO#H OMO-

auoTekH elibrary.ru).
denepalibHbIIHI HICHTP 00pa3oBaTeILHOTO 3aKOHO/IaTeIbCTBA
http://www.lexed.ru
Springer. Joctyn JAI'Y npenocraBien coriacHo goroBopy Ne 582-13SP,
NOIMTMCaHHBIE MUHHCTEPCTBOM 00pa3oBaHUs W HAYKH, MPEIOCTABIICH IO

koHTpakty 2017-2018 r.r., moanucanusii ['TIHTH ¢ opranuzanusmu-
nobeautensamMu KoHkKypca. http://link.springer.com Jloctyn mpeaocraBicH

Ha HEOTPAHUYEHHBIA CPOK
10. Meroanueckue yka3aHusi AJIs1 00y4aOLIUXCHA M0 OCBOCHHUIO THMCIU-

IIJINHBI.
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JIeKUMOHHBIN KypC.

Jlexuus siBnsieTcss OCHOBHOM (popMOM 00yuyeHHus: B BBICILIEM Y4EOHOM 3aBe-
neHuu. B xoze NeKIMoHHOro Kypca IpOBOJUTCS CUCTEMATUYECKOE U3JI0KEHUE CO-
BPEMEHHBIX HAyYHBIX MAaTEpPUAJIOB, OCBEUICHUE OCHOBHBIX Mpo0jeM Ouoxumuu. B
TeTpaau AJii KOHCIEKTUPOBAHUS JICKIIMI HEOOXOAUMO MMETh MOJIs, TJIE M0 XOIy
KOHCIIEKTUPOBAHUS CTYJICHT JeliaeT HEOoOXOJUMbIe MOMETKH. 3aluCH JIOJKHBI
OBITh U30MPATENHLHBIMU, MTOJIHOCTBIO CJIEIyeT 3allUChIBATh TOJBKO omnpeaeneHus. B
KOHCIIEKTaX PEKOMEH/YyeTCsl MPUMEHSATh COKPAIECHHUS CIIOB, YTO YCKOPSIET 3aIlUCh.
B xoje uzydeHus Kypca JaHHOTO Kypca 0co00€ 3HaU€HUE UMEIOT PUCYHKHU, CXEMBbI
¥ MI03TOMY B KOHCIIEKTE JICKIIUH PEKOMEH/YeTCs JIeJaTh BCE PUCYHKH, CACIIaHHBIC
mpernojaBaTesieM Ha JOCKe, WIM yKa3aHHbIE B HarjasgHoOM mocobuu. Bompocsl,
BO3HUKIIHKE ¥ Bac B xoze nekuuu, peKoMEeHAyeTCs 3aUChIBaTh Ha MOJSIX U TOCTE
OKOHYaHHUs JIEKIIUK 00PaTUTHCS 32 Pa3bsICHEHUEM K MPEIOo1aBaTelIio.

CryaeHTy HEOOXOJHMMO aKTUBHO palbOTaTh ¢ KOHCIEKTOM JICKIIMH: IOCHe
OKOHYAHUS JICKIIUU PEKOMEHTyEeTCs TIePEUUTaTh CBOM 3aIKMCH, BHECTHU MOMPABKU U
JOTIONTHEHUsT Ha ToJIAX. KOHCTIEKTHI JIEKIUH ClielyeT UCIOJIb30BaTh MPHU BHITIOJIHE-
HUU J1TA00PATOPHO-TIPAKTUYECKUX 3aHSITHM, MPU MOJATOTOBKE K JK3aMEHY, KOH-
TPOJILHBIM TECTaM, KOJJIOKBUYMaM, IIPH BBHIMOTHEHUH CAMOCTOSATEIbHBIX 3a1aHUM.

Pedepar. Pedpepar — 310 00630p 1 aHamu3 nuTeparypsl Ha BeIOpaHHYI0 Bamu
TeMy. Pegpepam smo He cnucanuble Kycku mexkcma ¢ nepgoucmounuxa. Henomy-
ctumo OpaTh pedeparsl u3 MuTepHeTa.

Tema pedepara BeiOupaercss Bamu B cooTBeTcTBUM ¢ BammMu nHTEpecamu.
Heo6xonumo, uTo0bI B pedepaTte ObLUTA OCBEIICHBI KaK TEOPETUUECKUE MOJI0KEHUS
BEIOpaHHOW BamMu Tempbl, Tak W TPHUBEACHBI W MPOAHATU3UPOBAHBI KOHKPETHHIE
TIPUMEDHI.

Pedepar odpopmisiercs B BHIIe MAITMHOMKUCHOTO TEKCTAa HA JIMCTaX CTaH-
naptHoro gopmara (A4).

Cmpyxkmypa peghepama sxaiouaem ciedyroujue pazoevl.

® TUTYJIBHBIN JIUCT;
® OrJaBJICHHUE C YKa3aHUEM Pa3JIeJIOB U MOAPA3CIIOB;
e BBEJCHHE, TJIe HEOOXOIMMO yKa3aTh aKTYalIbHOCTh MPOOJIEMbI, HOBU3HY HC-

CJICTIOBAHUS U MTPAKTUYECKYIO0 3HAUMMOCTh PaOOTHI;

® JIUTEpPATYypPHBIN 0030p MO paszesaM U mojpasjiesaM ¢ aHAIH30M paccMaTpu-
BaeMoOM MPOOJIEMBI;

® 3aKJIIOYCHHE C BHIBOJIAMU;

® CIHCOK HCIOJIb3YEeMOU TUTEPaTypHI.

KenaTenbHOE UCIOIB30BAHKME HATJIAHOTO MaTepuaia - TaOiuIbl, TpapuKH,
puCyHKH U T.A. Bce dakTel, cooOpaskeHusl, TAOIUIIbI, PUCYHKH U T.JI., IPUBOIUMBIC
U3 JUTEPATYPHBIX UCTOYHUKOB CTYJEHTAMH, JTOJHKHBI OBITH COMPOBOXK/IEHBI CChHIJI-
KaMH Ha UCTOYHUK mHpopmarmu. HegomyctuMo KoMmoHOBaTh pedepaT U3 KyCKOB
JIOCIIOBHO 3aMMCTBOBAHHOTO TEKCTa PA3IMYHBIX JUTEPATYPHBIX MCTOUYHUKOB. Bee
IIUTATHI JOJKHBI OBITH MPEJCTABICHBI B KaBBIYKAX C YKA3aHUEM B CKOOKax MCTOY-
HUKA, OTCYTCTBHE KaBBIUEK M CCHUIOK O3HAYACT IJIarvaT U SBJSETCS HapyIIeHUEM
aBTOPCKUX mMpaB. Vcmosb30BaHHBIE MaTepuaibl HEOOXOJUMO KOMMEHTHPOBATH,
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aHANM3UPOBATh U JIENIaTh COOTBETCTBCHHBIC U JKETATEIHPHO COOCTBEHHBIC BHIBOJIBI.
Bce BbIBOMIBI JOMIKHBI OBITH SICHO U YETKO CHOPMYIUPOBAHBI U MPOHYMEPOBAHBI.
Cnucok mutepatypsl odopmiiieTcs CTporo mo mpaBuwiaMm ['ocynapcTBEHHOTO
cranaapra. Pedepar nommkeH ObITh MOJANUCAH aBTOPOM, KOTOPBIA HECET OTBET-
CTBEHHOCTb 32 MPOJICTaHHYI0 padoTy.

Ilepeyenb y4eOHO-METOAMYECKUX MaTEpPUANOB, MPEAOCTABISIEMBIX CTY-
JIEHTaM BO BpeMs 3aHSATHIA:

- pabouune TeTpaau CTyICHTOB;

- HarJsgaHbIe TOCOOHS;

- CJIOBaph TEPMHUHOB,;

- TE3UCHI JICKIUH,

- pa31aTOYHBIA MaTEPUAII IO TEMATUKE JICKIUN.

CamocrosiTeibHasi padoTa CTY/I€HTOB:

- mpopaboTka y4eOHOro Marepuana (10 KOHCIEKTaM JIKIUN y4yeOHOU u
HAy4YHOM JIUTEpaType) U MOATOTOBKA JIOKJIAJIOB HA CEMUHApax M MPAKTUYECKUX
3aHSATHUSX,

- IOUCK ¥ 0030p HAYUYHBIX MYyOJUKALMN U SJIEKTPOHHBIX UCTOUHUKOB I10
TeMaTHUKE TUCUUIIIUHBI;

- BBITIOJIHEHHUE KYPCOBBIX paboT (IIPOEKTOB);

- HanKcaHue pedeparos;

- paboTa ¢ TecTaMH B BOIIPOCAMH JJIsI CAMOTIPOBEPKH.

11. Tlepeyenbr WH(POPMAIMUOHHBIX TEXHOJOTHii, HMCIOJIb3yeMbIX MpPH OCY-
HIeCTBJEHUU 00pPa30BaTeIbHOr0 MpoLecca Mo TUCHUIINHE, BKIWYas mepe-
YeHb MPOrpaMMHOI0 obecneyeHusi 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM.

® KOMIIBIOTEPHOES U MYJIbTUMEAUNHOE 000PYI0BaHKE, KOTOPOE MCIOJIB3YETCS B
XO0J1€ M3JIOKEHHUS JICKIIMOHHOTO MaTepuara,

e MaKeT NPUKJIATHBIX OOYYaIOMUX M KOHTpoJHpyrommx mnporpamm «Originy,
«Statistica», «MathCady, ucrosib3yemMbIX B X0/Ie TeKyIIeld padoThl, a TAKKE IS
MPOMEXYTOYHOTO U HTOTOBOTO KOHTPOJIS,

® 3JIeKTpOHHAast OrOMoTeka Kypca u HTepHET-pecypehl — TSk CAMOCTOSATEIIBHOM
paboThI.

12. Onucanue MaTepHAIbHO-TEXHHMYECKOH 0a3bpl, HeOOXOAMMOW IJIs1 OCYy-
IIEeCTBJICHHUSI 00Pa30BaTEeJbLHOIO MPoIecca M0 JUCHUILUIHHE.

Ha nexkimoHHBIX M MPaKTHYECKUX 3aHSITUSX HCIOJIb3YIOTCS METOINYECKUE
pa3pabOTKH, MPAKTUKYMBI, HATJSTHBIE TMOCOOMS, TECThbl, KOMIIBIOTEPHBIEC MPO-
rpaMMbl, a TaKX€ KOMIBIOTEPHI (M1 00y4deHWs M TMPOBEACHHS TECTOBOTO KOH-
TPOJIsi), HAOOPHI CIIANIOB U TAOJIUIL TIO TEMaM.
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