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[TPOTOKOJI UBSMEHEHUU
pabodeii mporpaMMbl TUCIATITNHBI
«ECTGCTBeHHOHay‘IHBIe METOAbI Cylleﬁﬂ()-C)KClIepTHbIX I/ICCJIeIlOBaHI/Iﬁ»

st Habopa 2026 roma

KpaTKOG COACPIKaHNEC USMCHCHU S

JlaTa 1 HOMep pOTOKOJIa
3aceaHus Kaeapel

1) B pa3gene 5 «Y4yeOHO-MeToAMYeCKOE U HH(POPMAITHOHHOE
o0ecrieyeHre TUCIUILTUHBI (MOIYIISA)» CKOPPEKTUPOBAHBI CITUCKHI
MHTEPHET-PECYPCOB, MPOPECCHOHATBHBIX 0a3 JaHHBIX U
MH(POPMALIMOHHBIX CITPABOYHBIX CUCTEM, HEOOXOAUMBIX IS
OCBOCHHUSI AUCIUIUIAHBIL.

2) B paznene 6 «MaTepuanbHO-TEXHHYECKOE 00CCIICUCHHE)
yKa3aHBbI IaHHbIEC U3 clpaBKu Puirana o MaTepHaIbHO-
TEXHUYECKOM 00ECIIeYeHUH OCHOBHOW 00pa30BaTeNbHOM
POTPaMMBI.

3) B paznene 7 «Kapta oOecnieueHHOCTH TUTEPATYpOiD» JTUTEpaTypa
U3MEHEHa, Ha UMEIOIIYIOCS B HATTMYKMK B OnOimorteke Ouimana.

N3menenus paboueit
[POTrPaMMbI PACCMOTPEHBI U
0100peHBI Ha 3aceAaHUT
kadenps! [TMUTTE]]

[[® I'BOYBO

«PT'VII um. B.M. JlebeneBa»
npotokoi Ne 08

ot 30.03.2026

HN3MeHeHus BHEC:

3aB. xadempoii

paBoBOi MHGOPMATHKH, HHPOPMAITMOHHOTO MpaBa
Y €CTECTBEHHOHAYYHBIX JUCIUTUIHH

D ®PI'BOYBO «PI'VII um. B.M. JleGeneBa

A.B. MenpHHUKOB

3aB. kadenpoit

paBoBOi MHGOPMATHKH, HHPOPMAITMOHHOTO MpaBa
Y €CTECTBEHHOHAYYHBIX JUCIUTUIHH

LD ®I'BOYBO «PI'VII um. B.M. JleGeneBa

(moamuce)

A.B. MenpHHKOB

«30» mapra 2026 1.

(moamuce)
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AHHOTauus padoyeil MPOrpaMMbl TUCHUILIHHBI
«EcTecTBeHHOHAYYHbIE METO/IbI CY/1e0HO-IKCIIEPTHBIX UCCJIeI0BAHUIN

Pazpabotuuk: k.x.H. Tumodeena B.1.

Henb usyyenus
JAUCHMILTHHBI

@opMHUpOBaHUE Yy CTYJIEHTOB LIEJIOCTHOIO IPEICTaBICHUS O
METO0JI0T U HKCHEPTHBIX UCCIICIOBaHUH, OCHOBHBIX
€CTeCTBEHHOHAYYHBIX METOJaX M CPEICTBAX CyAEeOHON IKCHEPTHU3BI,
UX BO3MOXXHOCTSX, 3HAYEHMM U TMOpPAJKE IMPUMEHEHUs B
npodecCHOHATbHON AEATEIbHOCTU CY/1IeOHOr0 3KCIIEpTa.

MecTO TUCHMILIMHLI B

JucuumiuHa «EcTecTBEHHOHAY4YHbIE METOJIbI CYJEOHO-IKCIEPTHBIX

crpykrype OITIOII WCCIIEIOBaHMI» OTHOCUTCS K AUCHUILTMHAM 0a3oBoi vactu broka 1
«ucuumiunsl (MOLyIIN)».
Komnerenunumu, OIIK-6. CiocoOHOCTb HCIIOJIb30BaTh TEXHUKO-KPUMHUHATHUCTUYECKUE

(¢popmupyembie B
pe3yJibTaTe OCBOCHUS
AMCUUIIMHBI (MOIYJIs1)

METOABl U  CPEACTBA, TAKTUYECKHE IPUEMBl IIPOU3BOACTBA
CIIEICTBEHHBIX JECHUCTBUN B COOTBETCTBUM C METOJUKAMU PACKPBITHS
U paccilefoBaHUs OTIEIbHBIX BHJIOB W TIPYII IPECTYIUICHUH,

BBIIIOJIHSATh byHKIIUN CIIEUATIUCTA npu IIPOBEJCHUU
MPOLECCYaJbHBIX U HEMPOLECCYATbHBIX JEHCTBUM.
[TK-3 CnocobHOCTH IIPUMEHSATH €CTECTBEHHOHAYYHbIE u

MaTEeMaTHYECKHE METOIBI MPU PEIICHUH MPOPECCHOHATBHBIX 3ajad,
HCIIOJIb30BaTh CPEACTBA U3MEPEHHs, B TOM YHCIE K OpraHH3aluu U
OCYIIECTBJICHUIO MEPONPUITHI 10 OSKCIUTyaTallid, IIOBEPKE U
HCIIOJIb30BAHUIO TEXHUUYECKUX CPECTB B SKCIIEPTHON MPAKTHKE.

Conep:xanue
AUCHHUILIMHBI (MOZYJIs1)

Tema 1. [lonsiTue, cucrema W TPaBOBbIE OCHOBAHUSA IPUMEHEHHUS
METOJOB U CPEACTB IKCIIEPTHBIX UCCIETOBAHUM.

Tema 2. CTpoeHue BelecTBa.

Tema 3. HayuHble OCHOBBI KPUMHUHAIUCTUYECKOW METPOJIOTUU U
MaTemMaTHueckas 00paboTka pe3yabTaTOB U3MEPEHUS.

Tema 4. MeToasl ucciaea0BaHUS (PU3NUECKUX CBOMCTB BEIHICCTB U
MAaTepHUaIOB.

Tema 5. MeTonpl  HCCIIEAOBAHUS
CTPYKTYpBI OOBEKTOB.

Tema 6. XuMHudecKkre METO/IbI MCCIIEOBAHUS.

Tema 7. MeToabl onpeAeneHus SJIEMEHTHOTO COCTaBa.
Tema 8. Meroapl  ompenesieHUss  MOJIEKYJSIPHOTO
CTPYKTYPBI

Tema 9. XpomaTorpaduueckue MEeTO bl UCCIICIOBAHS
Tema 10. bronorndeckre METOAbI NCCICIOBAHHUS

MOBEPXHOCTH W  BHYTPEHHEU

cocCTaBa u

OO0mas Tpy10eMKOCTh
AMCUUIIMHBI (MOIYJIs1)

OO0mas TpyI0eMKOCTh JUCIHUILTAHBI COCTABISET 6 3a4E€THBIX €IUHUIL
216 4acos.

dopma
MPOMEKYTOYHOM
arTecTauuu

DK3aMeH.
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1. Hesun v IuIaHUPYyeMblIe Pe3yJbTaThl U3YUYEeHHUS TUCIHUNINHBI (MOTYJIs1)
[enbro U3ydeHus: AUCUUILIAHBI (MOJIYJIs) SBISIETCS OCBOEHUE KOMIMETEHIIUN
(MHAUKATOPOB  JOCTUXKEHUSI  KOMIIETEHIIMM), NPEAYyCMOTPEHHBIX pabouei
IIPOTPAMMOM.
B coBokynHoctn ¢ apyrumu gucuuimiiHamu - OIIOIl  gucnuminnaa
oOecrieuynBaeT HOPMUPOBAHKE CIACAYIOMMNX KOMITETCHIIUN:
Tabnuya 1

Ne Kon

HaszBanue
n/n | KOMIETeHINH

CnocoOHOCTh MCMOJIB30BaTh TEXHUKO-KPUMHUHATUCTHIECKUE METOIBI 1
CpPEACTBA, TAKTUYECKHE IIPUEMbl MPOU3BOJCTBA  CIEACTBEHHBIX
JICUCTBUI B COOTBETCTBUU C METOJAUKAMHU PACKPBITUS U PaccieI0BaHUs
OTNICIPHBIX BUJOB W TPYNN NPECTYIUICHUH, BBIMOIHATh (YHKIIUU
CIIELUATIMCTA IPU MPOBEJCHUHU MPOLIECCYATbHBIX U HEMPOLIECCYalbHBIX
JEUCTBHH.

1 OIIK-6

CnocoOHOCTh TMPUMEHSTh €CTECTBEHHOHAYYHBIE M MaTeMaTUYEeCKUe
METOABl TPU pEHIeHHH MNPOPECCHOHATBHBIX 3a/1a4, HCIOIb30BATh
2 I1K-3 CpeicTBa U3MEPEHHUs], B TOM UYHKCJIE K OpPraHU3alii U OCYILECTBICHUIO
MEpONPUATHM IO  JKCIUIyaTallMM, IIOBEPKE H  HCIOJb30BAHUIO
TEXHUYECKUX CPEJICTB B SKCIIEPTHOM NMPAKTHKE.

[InaHnpyemMble pe3ynbTaTbl OCBOEHHs JUCHUIUIMHBI B YaCTH KaXAOU
KOMIIETEHIINH yKa3aHbl B KapTax kommereHnui no OIIOII.

B pamkax AMCHMIUIMHBI OCYIIECTBISIETCA BOCHHUTaTellbHAas padoTa,
IPEeLyCMOTPEHHAsT paboyell NporpaMMoOl BOCHUTAHUS, KaJICHAAPHBIM IUIAHOM
BOCIIUTATEIbHOU PaOOTHI.

2. MecTo nucuuimuinabl (MoayJisi) B crpykrype OIIOII
JucuuminHa  «ECTECTBEHHOHAYYHbIE  METOJbI  CYyAEOHO-3KCIEPTHBIX
WCCIENOBAaHU» OTHOCHUTCA K JUCLHUIIIMHAM ©Oa30BOoM yacth bioka 1
«Aucuunmuuel (MOZYIIN)».

3. O0beM aucuMNIMHBI (MOIYJIs1) M BUABI Y4e0HOI padoThI

Tabnuya 2
Ounas ¢oopma obyuenus
TpyaoemkocTh
Bua yueOHoii padoThl 3ay4. 1o ceMecTpam
oL yac. 1 >
OO0masi Tpy10eMKOCTh JUCLHUIUIMHBI 10 Y4€OHOMY IIaHY 6 216 108 108
KonTakTtHas pabota - 94 46 48
E%OSTOXTeHBHaH paboTa 1mo; KOHTPOJIEM ITPETIoaBaTEs, ) 122 62 60
3aHATHS JIEKIIMOHHOTO THUIIA - 32 16 16
3aHsATHA CEMUHAPCKOTO THIA - 62 30 32
B TOM YHCJIE C MPAKTHYECKON MOATOTOBKOH (ITPH HAJIMYMH) - 8 12
®opMa MPOMEKYTOYHOM aTTecTANMHA KOHTPOJIb-
- HOE 9K3aMeH
3aJaHue
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4. Conepxxanmve TUCHUILIAHBI (MOYJIs1)
4.1. Tekcr padoyeil MporpaMMsbl 0 TeMaM

Tema 1. Hormmue, cucmema u npaeosvleé OCHO6AHUA NPUMEHEHUA Memoooe u cpe@cme
IKCnepmHblx Uuccneooeanuil.

[TonaTne MeToa M CPECTBA SKCIEPTHOTO UCCIEIOBAHNUS U COOTHOIICHHE MEXKIY HUMH.

Knaccudpukanus MeTogoB CcyneOHONM SKCHEepTU3bl MO CTEMeHH OOIIHOCTH U
cybopauHanmu (BceoOmui, o0meHayyHble, YaCTHOHAyYHbIe U crienuaibhbie). Kiaccuduxanms
YaCTHOHAYYHBIX AHAJUTHUYECKUX METOJIOB KCIEPTHBIX HCCIIENOBAaHUIl MO pellaeMbIM 3ajadyaM
(METOBI UCCIIEIOBAHMS TIOBEPXHOCTH U BHYTPEHHEH CTPYKTYpPbI OOBEKTOB, MX AJIEMEHTHOTO U
MOJIEKYJISIPHOTO ~ COCTaBa, aHaiM3a OTAEIbHBIX CBOWCTB 00BeKTOB). Kiaccudukanus
YaCTHOHAYYHBIX AHAJUTUYECKHX METOJIOB IKCIEPTHBIX HMCCIECIOBAHUN IO MPUPOJAE SBICHUH,
JeXKaluMXx B UX OCHOBE (METOIbl MHKPOCKOMHMYECCKHE, (H3MKO-TEXHHYECKHE, XHMHYECKHE,
CIIEKTpaJIbHBIC, XpOMATOrpapUUYECKUe, MaccC-CIIEKTPOMETPUIECKHIE, PEHTTCHOTrPahUUECKHE).

Kputepun BO3MOKHOCTH MPUMEHEHUS SKCIIEPTHBIX METOJIOB. HAYYHOCTh, O€30MaCHOCTbD,
3¢ (HEeKTHBHOCTD, TOMYCTUMOCTD (3aKOHHOCTh M STHYHOCTB ).

Kputepun 1enecoo0pa3HOCTH MNPUMEHEHHs METOJOB JSKCIEPTHBIX HCCIIEOBAHUMA
(cooTBeTCTBHE MPHUPOJEC OOBEKTA U 3a/1ade MCCICAOBaHUsS, 00BEM BBISBISIEMON MH(POPMAIUN H
€€ 3HAYUMOCTD JJIsl pEIICHUs IOCTABICHHOM 3a7aul, YyBCTBUTEIBHOCTh METOJa, HAJIEKHOCTh
(TOCTOBEPHOCTH M BOCIIPOM3BOAMMOCTD PE3yJIbTaTOB), BO3MOKHOCTh COXPaHEHHsI 00BEKTa IS
JAIBHEUIIIET0 UCCIeA0BaHNUS, IKCIIPECCHOCTD ).

[IpaBoBBIE OCHOBAaHHUSI IPUMEHEHHUSI METOIOB M CPEJICTB SKCIIEPTHBIX HCCIICJOBAHUH.

[TonsTre MeToaUKHU 3KCHIepTHOTO UccnenoBanus Kiaccupukanus METOIUK 3KCIEPTHOTO
UCCJIEIOBAHMUSL.

Tema 2. Cmpoenue eeuwecmea

[TonsiTue BelecTBa, MOJIEKYJIbl, aTOMa, XUMUYECKOTO 3JIEMEHTA.

Crpoenne aroma. Teopus ctpoenus aroma H.bopa. CoBpeMeHHBIE NpEACTaBIEHUS O
cTpoeHuH aroma. KBaHTOBbIE UncIia 31eKTpoHa (IJ1aBHOE, OpOUTaNbHOE, MAarHUTHOE, CIUHOBOE).

Crpoenne Moinekya. TuUnbl XMMHUYECKUX CBsi3el (MOHHAs, KOBAJEHTHAs HEMOJIApHAs U
nossipHasi). IloHdaTve HMOHA, KaTHMOHA, aHWOHA. BaneHTHOCTH 31eMeHTOB. Teopust cTpoeHus
opraHuueckux coequHennii A.M. byrneposa.

Crpoenue BeuiectBa. MHauBuayanbHble BemecTBa M cMecH. lIpocTble U CIOXKHBIE
BellecTBa. TBepjble, KUAKHE W Trazoo0paszHble BemlecTBa. Kpucramimueckue M aMmopgHbIe
BeniecTBa. Heopranuueckue n oprannyeckue Bemiectsa. Coctas BemiecTBa (IOHATUE, BUDI).

Tema 3. Hayuuvlie 0CHO6bI KpUMUHATUCHMUYECKOU MEMPOIOZUU U MAMEMAMUYECKAA
o0pabomka pe3yibmamoe usmepeHus

[TonsTHe M 3a7aud METPOJOTUU W KPUMHUHATHCTUYECKOW MeTponioruu. TpeOoBaHHs K
METOJIaM M CpeCTBaM, IPUMEHIEMBIM B Cy1€0HO-IKCIIEPTHOM J1€ATEIbHOCTH.

[lonsTHe cTaHmapTH3alMd W CTaHAApTa. 3aJadyd CTaHJAApTU3AlMA B CyAeOHOM
skcnieptuse. [lacmopTuzanuu, OCTUPOBKH, MOBEPKH TEXHUYECKUX CPENICTB, MCIOJIBb3YyEMBIX B
AKCIIEPTHOM 1€ATEIBHOCTH.

[lonsiTe wu3MepeHUs W EOUHUIBI H3MEpeHus. MexIyHapolHas CHUCTeMa EIUHMII
n3Mepenuil. CpeacrBa U3MEPEHUH U MOTPEUTHOCTD CPEACTB U3MEPEHUH.

[TorpemrnocTs (ommoOKa) pe3yabTaTa H3MepeHUs. AOCONIOTHBIE W OTHOCHUTEIbHBIE
omnOku wu3MepeHus. CucTtemMaTHuecKkue OIIMOKH, ciaydaiiHele ommoOku, mpomaxu. I[Ipupona
CUCTEMATUYECKUX OHIMOOK U CIIydalfHbIX OIINOOK.

MaremaTtnueckasi o0paboTka pe3yinbTaToB H3MepeHHid. OCHOBHBIE MOJIOKEHUS TEOPUU
BEPOATHOCTH: BEPOSATHOCTb COOBITUS, 3aKOH OonbIIMX yucen. OneHKa BETUYMHBI ClydailHOU
ommOku. Cpennee apudmerHueckoe 3HAYCHHE  U3MEPSIEMOM  BEJIMYUHBI,  CpEIHsA
apudmMernueckass omuOka. CpenHsisi KBaApaThuyHas oImHMOKa wu3MepeHus. JloBepurenbHas
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BEPOATHOCTh W JIOBEpUTEIbHBIM HHTEpBan. Pacnpenenenue CrhiofeHTa W KO3 PUIHEHT
CThIOEHTA.

Tema 4. Memoouwt uccnedosanus gpuzuueckux ceoiucme eeuiecme u Mmamepuaios

[TonsiTre (QU3NKO-TEXHUYECKHX METOJIOB M UX KiIaccU(UKAIMSI: METOIbl OMpEeesICHUs
MEXaHUYECKUX CBOMCTB, METOJAbI OINPEICICHHUS TEIUIOBBIX CBONCTB, METOIbI OMpPEaACiICHUS
3JIEKTPUYECKUX CBOMCTB, METO/IbI ONPEEICHUE MAarHUTHBIX CBOMCTB.

[TonsiTve Macchbl ¥ IOTHOCTH. METObI ONpeieNIeHrs MacChl U TUIOTHOCTH.

Meroasl omnpeneneHuss MEXAaHWYECKMX CBOWCTB, OCHOBAaHHBIE Ha CTaTUYECKUX
UCIIBITAaHUSIX: HCIBITAHUE Ha pacTshDKEHWE, CKaTue, W3rud, OINpeJesieHHe TBEPIOCTH,
MUKpPOTBEPIOCTH.

MeTobl onpesieNieHusl TETJIOBBIX CBOWMCTB: TEMIIEPATYphl (a30BBIX MEPEXOA0B, TEPMO-
DJ1C, ko3¢ dunreHTa TMHEHHOTO PaCIIUPEHUS.

Meroabsl  ompejieNieHUsT — DJIGKTPUUECKMX  CBOMCTB:  ONpeAeNieHHe  yJIeIbHOTO
3JIEKTPOCOIPOTUBIICHHUS.

Mertonbl onpenesieHUusT MAarHUTHBIX CBOMCTB: MAarHUTHOM NPOHUUAEMOCTH, MAarHUTHOMH
BOCIIPUMMYHUBOCTH, MATHUTHOTO HACHILICHUSI.

Hcnons3zoBanne Pu3MKO-TEXHUYECKUX METOJOB MPU HUCCIEAOBAHUN O0BEKTOB CyneOHOM
skcniepTu3bl. [lpuMeHenne GU3MKO-TEXHUYECKUX METOJIOB TMPU HCCIEAOBAHUU CTEKJIA:
onpeiesIeHue TIOTHOCTH, TBEPIOCTH, XPYIIKOCTH, TPOYHOCTH.

Tema 5. Memoowt uccnedosanusn noeepxnocmu u 6HympeHHeil CmpyKmypsl 00beKmoe

Mukpockonuyeckue MeTobl (ONTUYECKass U IEKTPOHHASI MUKPOCKOMIHMS) KaK METO]IbI
UCCIICIOBaHMsI IOBEPXHOCTU U BHYTPEHHEH CTPYKTYpbl OOBEKTOB.

OnTrueckast MUKpocKonus. Buabl B3auMoIeliCTBUSL CBETA C BELIECTBOM — IIPOIYCKaHUE,
IOIJIOIIEHUE, OTpaKeHUe, IMpesomiieHue, (ayopecueHuus, mnoaspusauus, Audpaxus,
uHTEpPepeHus.

MHUKpOCKONT U €ro OCHOBHbIE 3yeMeHThl. dopmupoBaHue H300pakeHUuss OObEKTa B
MuKpockore. O011iee yBeITu4eHne MUKPOCKOIIA.

Buel ontryeckoii (CBETOBOIT) MHKPOCKOIHMH: B MIPOXOJISIIEM CBETE, OTPAKEHHOM CBETE,
MOJIIPU30BAaHHOM CBETE, YlbTpaduosieToBas U MHPpaKpacHask MUKPOCKOIUS, JTIOMUHECIIEHTHAs
MHUKpOCKonus. Mcnoiap30BaHHE ONTHUYECKOW (CBETOBOI) MMKpPOCKONHUHU IPH HUCCIEI0BAHUU
00BEKTOB CyZIeOHOI 3KCIIEPTU3HI.

OneKTpOHHAs MHMKPOCKONUS, LEIM NPUMEHEHHS M IPEUMMYLIECTBA IO CPABHEHMIO C
onTHYECKON MHKpockonuei. CTpoeHHe 3JIEKTPOHHOIO MHUKpOCKona. MeToapl 3IeKTpOHHON
MHUKPOCKOIMHU: MPOCBEUNBaroNias (TPaHCMHCCUOHHAs) 3JEKTpoHHas Mukpockonus (II9M) u
pactpoBasi (CKaHMpyIOIas) 3IeKTpoHHass MUKpockomnus (POM), nocTomHCTBA M OTrpaHUYCHHS
metonoB. IloaroroBka oOBEKTOB Ui HccieAoBaHUS MeTonoM IIOM: momydeHue peruiuk,
MOJIyUeHUE TOHKHMX CJIOEB MaTepuana, U3BJICUEHHE KOMIIOHEHTa C  IOCIEIYIOIUM
IIPUTOTOBJICHUEM CYCIIEH3UH, I[IOJIY4YEHHE YJIBTPAaTOHKHUX CpE30B. OKCIEPTHBIE 3aJayd,
peliaeMble C MOMOUIbIO 3TUX METOJO0B. lcmonb3oBaHME AIEKTPOHHOM MHKPOCKOMHM TpU
UCCIIEIOBAaHUU O0BEKTOB CYA€OHON IKCIIEPTH3HI.

Tema 6. Xumuueckue memoowl ucciedosanus

OCHOBHBIE TPYyNIBl XMMHUYECKUX METOJIOB: METOJbl pa3/€iIeHHUs U KOHLEHTPUPOBAHUSA
(9KCTpakiys, OCAKICHHE, OTTOHKA, TUCTUIUISALNUS, BO3TOHKA, 030JIEHUE) U METO/Ibl OOHAPYKEHUS
U OIpeJesIeHHs] KaueCTBEHHOTO U KOJIMYECTBEHHOI'O COCTaBa COEMHEHMH U UX cMecel (MeTon
KAUYECTBEHHBIX AHAJIMTUYECKUX pEaKIUi, TI'PaBUMETPUYECKUN aHAIW3, TUTPUMETPUUYECKHUN
aHanmu3). [IpyHIUIBI METOJIOB M MX MCIIOJIB30BaHME NPU HCCIETOBAHUU OOBEKTOB CyneOHOM
DKCIIEPTU3BI.

Meroasl pa3encHus CMECed IyTeM JKCTPaKLMM: CEJIEKTUBHOE PAaCTBOPEHHUE TBEPABIX
KOMITOHEHTOB U 9KCTPAKIIUS BEIIECTB U3 PACTBOPOB. MeTOAbI BBIIEICHUS U KOHIICHTPUPOBAHUS
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OCAKICHUEM M COOCAXKJEHUEM: BBIICIECHUE B BHJAE MaJO pPAaCTBOPUMBIX COEAMHEHHUH U
COOCaXXJeHUe Ha ocaike. Meronpl pas3ieneHuss U KOHUEHTPUPOBAHMS, OCHOBAHHBIE Ha
UCIIAPEHUNU: OTTOHKA, TUCTUIIISALMS, BO3TOHKA. METO/1bI 030JIEHUS: CyX0€ U MOKPOE.

Merox ~ KAaueCTBEHHBIX  AHAJUTUYECKUX  PEaKLUMil:  KAUYEeCTBEHHBIE  pEaKIUH,
MUKpPOKPHUCTAJUIOCKONMSI, HAarpeBaHWE U CIUIABJICHUE AaHAIU3UPYEMBbIX BELIECTB. MeTobl
TPAaBUMETPUYECKOTO AHAINA3A: OCAXKACHUS, OTTOHKUA. METOJbl TUTPUMETPHUUECKOrO aHaau3a:
HEUTpanu3anuy, OKHCICHUSA-BOCCTAHOBJICHUS, OCAKICHNUS U KOMILJIEKCOOOPa30BaHMs.

TexHuka 6€30MacHOCTH MpHU pabOTe B XMMHUECKOH JIabopaTOpHH.

Tema 7. Memoowl onpeodenenusn 31eMeHmMHO20 COCMasa

CHeKTpOCKONIMYECKHE METOAbl aHauu3a. TeOpeTMYECKHE OCHOBBI CIIEKTPOCKOIIMH.
ONEKTPOMarHUTHOE M3JIYy4YEeHHE M €ro B3aUMOJEHCTBUE C BELIECTBOM. XapaKTEPUCTUKU
3JIEKTPOMAarHUTHOIO M3JIy4EHUsl. DHEPreTUYECKUE YPOBHU DJIEKTPOHOB U MOJIEKYJ U MEPEXOIbI
mexxay Humu. llonstme cnekrpa. Tumbl crektpoB. Kiaccupukanmy CHeKTpOCKOMUYECKUX
METOJI0B aHAJIN3A.

MeTtoapl ompesesieHuss 3JIEMEHTHOIO COCTaBa, HCIOJb3yeMble B IPAKTHKE CyAeOHO-
SKCIIEPTHBIX HCCIIEJOBAHUI. ONTHYECKAs aTOMHAs CIIEKTPOCKONMS U PEHTI€HOCHEKTPAJIbHBIN
aHaJIu3.

MeToapl ONTHYECKON AaTOMHON CIEKTPOCKOIMM: aTOMHO-DMHCCHOHHAs M aTOMHO-
abcopOIMOHHAs CHEKTPOCKOMNUs. TeopeTHuecKue OCHOBBI METOJOB, WX IPEHMYILECTBA W
OTpaHUYEHUs, UCIIOJIb30BaHNE IIPU MCCIIeI0BaHNs O0BEKTOB CYAEOHON IKCIIEPTU3HI.

PenTtrenocnexkrpanbHbIil aHAIN3: 3JIEKTPOHHO-30HOBBII MHUKPOAHATIN3 5
PEHTIeHOQUIyOpECLIEHTHAs: ~ CIEKTPOCKONHUsA.  TeopeTndeckrue  OCHOBBI ~ METO/I0B,  HX
NpeuMylIecTBa M OrpaHUYEHUs, HCIOJIb30BAHWE TIPU HCCICIOBAHUU OOBEKTOB CyAeOHOU
JKCIIEPTU3BI.

Tema 8. Memoowt onpedenenus MoaeKyIApHOZO COCMABA U CHPYKMYPbl

Knaccugukaius MeTo10B yCTaHOBJICHUSI MOJIEKYJIIPHOTO COCTaBa U CTPYKTYpPHI BEIIECTB
10 MPUPOJIE SABJICHUM, JIEKANMX B UX OCHOBE: METOJIbI MOJIEKYJISIPHOW CIIEKTPOCKOIMNU, Macc-
CHEKTPOMETpPHUS, peHTreHorpauuecKue MEeTO/Ibl, XpoMaTorpaduyeckre MeToabl.

Metonpl MOJIEKYJSIPHOM — CIIEKTPOCKONHMHU:  Kiaccuukanus  (abcopOuuoHHas
cnekTpockonuss B Y®- u BuAMMON 005acTH, JIOMMHECIEHTHBIH aHalu3, WH(pakpacHas
CIICKTPOCKOIINA, CIICKTPOCKOIIUS KOM6I/IHaIII/IOHHOFO pacc€uBanys, paguOCICKTPOCKOIINYCCKUC
METO/Ibl), UX TEOPETHUECKIE OCHOBBI, BO3MOKHOCTH, MPEUMYILECTBA U orpaHuyeHus. OCHOBHOM
3aKOH Torjiomenus cBeta (3akoH JlamOepta-byrepa-bepa). Wcnonb3oBanue MeETOI0B
MOJIEKYJISIPHOM CHEKTPOCKOIIUY MPH UCCIIEJOBAHUN OOBEKTOB CY/1€OHOM SKCIIEPTU3BI.

Macc-crieKTpoMeTpudecKiii MeTo aHanu3a. [IpuHIMN MeToda, CrocoObl MOHHM3AINU:
AJIEKTPOHHBIA yJnap W XUMMYecKass HoHu3anus. lMcronp3oBaHHE B MCCIEIOBAHUU OOBEKTOB
CyJ1eOHOMN IKCIEPTU3BI.

Pentrenorpaguueckre MeToqnl (PEeHTreHO(a30BbIl U PEHTIEHOCTPYKTYPHBIM aHaIM3).
SKCHepTHBIe 3aaa4u, pe€iracMbIC€ C IPUMEHCHUCM JTaHHBIX METO/I0B.

Tema 9. Xpomamozpaguueckue memoowt uccnedosanus

Xpomarorpadusi Kak METOJ pasZelieHWss W aHaim3a cMecedd BemecTB. [lomBmxkHas u
HernoABIkHas (azpl. Kimaccudukanumu xpomaTorpaguueckux METOJOB: ra30Bas U JKUAKOCTHAS
xpomarorpadus, ancopOIMOHHAs ¥ pacmpeleNuTeNbHas XpoMaTorpadus, KOJIOHOYHAS,
IUIaHapHas 1 OyMa)kHasi XxpoMaTorpagusi.

l'azoBas xpomarorpadus: razoaacopOIMoHHAs XpomaTorpadus M Ta30KUIAKOCTHAS
xpomarorpadusa. Cxema xpomarorpada. Bumbl KolIoHOK U JeTeKTOpoB. Bo3MoxkHOCTH U
o0JacTu MpUMEeHEeHUs ra30BOM xpomaTorpaduu B cy1e0HOM SKCIIEPTH3E.

Kunkoctaas xpomatorpadus. Knaccudukanus mo mporeccaM, JIeXalliM B OCHOBE
pa3jielieHus:  aACOpOIMOHHAS, pachpeneNuTeNbHas, WOHOOOMEHHAs, OJKCKIIO3MOHHAS W
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appunnas xpomarorpadus. IIpUHIMIIBI METOJOB W HMX HCIOJB30BAaHHE B HCCIEIOBAaHUU
00BEKTOB cyneOHOM dKcnepTH3bl. BoicokodddekTuBHas sxuakocTHas xpomarorpadus (BOXKX):
HOpMaJIbHO- M oOpamieHHo-(a3oBas. OcobenHoctu u mnpeumymniectsa BOXKX, Bo3MokHOCTH
UCIIOJIb30BaHUs B CyI€OHO-IKCIIEPTHBIX UCCIICJOBAHUSIX.

Tonkocnoiinas xpomatorpadust (TCX). OcobeHHOCTH METOAAa M €r0 BO3MOKHOCTH ISt
pa3fielieHuss U YCTaHOBJIGHUS  CTPYKTYpHO-TPYIIIOBOTO  COCTaBa CMeceld  BEIIECTB.
Hcnonb3oBanue meroga TCX mpu uccnenoBanust 00BbEKTOB CyeOHON IKCIEPTH3HI.

Tema 10. Buonozuueckue memoont uccieooeanus

Buonornveckrue METoOAbI: METO/bI HCCIEIOBAHUS OHOIOTUYECKHX OOBEKTOB U METO/IBI,
OCHOBAaHHbIE Ha W3Yy4YE€HUM OHOJOTMYECKUX CBOMCTB 00bekTOB. Crneunpuka o0OBEKTOB
OMOJIOrMYECKOro IPOUCXOXKICHUS U METOJIOB X HCCIIEA0BAHNUS.

Mertonbl OOHapYKEHUs U MPEeIBAPUTEIBHOIO MCCIE0BAHUSA O0BEKTOB OMOJIOIMYECKOrO
npoucxoxaeHud. OcHosbl Merona JIHK-ananu3a u ero BO3MOXKHOCTH B CyJ€OHO-3KCIEPTHBIX
UCCIICIOBaHMSX.

Metoa 6MOCEeHCOPHOTO OJb(PAKTOPHOTO aHAIM3A MMAaXy4YHUX CIEeI0B deroBeka. [loHaTus u
TepMuHBI (0Jb()AKTOPHBIA METOJ, 3amax, 3alaxoBble CIIeNbl), HPUPOAA WHIMBUAYAIbHOM
cnenupUYHOCTH 3amaxa 4yesoBeka. [Ipobnema MHCTPYMEHTANbHOIO aHalIM3a BEIIECTB,
0o0pa3ylolMX Maxy4due cjelbl 4eIOBeKa. 300ICHXOJOTHYECKUH MeToJ| BblOOpa 0oOBEKTa H3
MHO>KECTBA 10 00pa3Ily Ha OCHOBE YCIOBHOW PEQIICKCHH KUBOTHOTO.

WneHTuduKaoHHble U TUAarHOCTUYECKHE METOJIUKU HCCIIEOBAaHUS MaxXyduxX CIEIOoB
yenoBeka. MHCTpymMeHTapuii UM CpeAcTBa MCCIENOBAaHUS MAXy4yWX CJEI0B: OOBEKTHI
CPaBHUTENIBHOIO psiAa (UCCIIeAyeMble U BCIIOMOIaTellbHble OOBEKThI, CPAaBHUTEIbHBIE 00Pa3LIbl),
co0aky Kak JIeTEeKTOpbl MaxXydyux CJeI0B, IPUEMbl NPUMEHEHUs co00aK. YToJIOBHO-
npoleccyajabHble aCMeKThl HCCIEAOBAaHMS NaxXyyuxX CJeloB dYeloBeka (HOpMaTHBHas 0asa,
Hay4YHO-METOJINYECKOE 00ECIIEUEHHE).

MHoroypoBHeBasi cUCTeEMa KOHTPOJISI M IIPOBEPKH MOJIy4aeMbIX JaHHbIX. ObecreueHue
JIOCTOBEPHOCTH PEe3yJIbTaTOB MCCIEA0BAaHUS aXyYHX CIEIO0B.

4.2. Pazgenanl 1 TeMbl JUCHUILINHBI, BUAbI 3AHATHH (TeMaTHYEeCKHH IJI1aH)
Tabnuya 3
TemaTH4ecKUH IJIAH
Ounasn ghopma obyuenus

B TOM 4YHCJIE

]
= < = [+
: | B
= EE | = = =
5] ] = = =
> & g e © =
S | 23 e |eas | 2 = e
= s S |S a 5 S =
= L = < S e N4 =
= g5 = |25 ]JE |2 |¢g
|22 = |589E |5 |E |4y
5 = & |28y = = ® auMeHOBaHUe
N Pa3znen e |Eg| £ |[2E88 % = g OUEHOUHOTO
e Q = =
JUCHMIIJIMHbI, TEMAa = | &= 2 |8z = 2 = 2
g |7 € |s¢8 o > cpeacTsa
© = |28 | E ® =
s |© S |25 | & = 2
= = = =] = <
= =2 | & = =7
o A 3 =

Nel
)
o

Ygac. | 9ac. | 4gacC. | 4ac. qac.




12

Tema 1. Ilonstue, OIIK-| 14 6 8 VYcTHbIl onpoc

CUCTEMa U IIPABOBHIE 6 Tect

OCHOBaHUS IK-3

MIPUMEHEHHS METO/I0B

U CPEICTB

9KCIIEPTHBIX

HCCJICIOBAHUM.

Tema 2 . CtpoeHue OIIK-| 16 6 10 YcTHBIN onpoc

BEIIIECTBA. 6 Jloknan

I1K-3 Tect

Tema 3. Hayunsie OIIK-| 16 6 10 YcTHBII onpoc

OCHOBBI 6 Jloknan

kpumuHaIIMcTHYecKoi | TTK-3 Tect

METPOJIOTHH H

MaTeMaTH4ecKas

obpaboTka

pe3yNbTaToB

U3MEpEHUSI.

Tema 4. Metobl OIIK-| 18 8 10 YcTHbIM onpoc

HCCIICAOBAHUS 6 Jloknan

¢usznveckux croiict | [1K-3 JlenoBast urpa

BELIECTB U Tecr

MaTepUasoB. Jlaboparopnas
pabora

Tema 5. Meroasl OIIK-| 28 12 16 YcTHbIi onpoc

HCCIICAOBAHUS 6 Jloknan

TOBEPXHOCTH U I1K-3 JlemoBast urpa

BHYTPEHHEN Tecr

CTPYKTYpBI 0OBEKTOB. Jlaboparopnas
pabora

Tema 6. Xumunueckue |OIIK-| 20 10 10 VYcTHBII onpoc

METO/IbI 6 Jloknan

HCCJICJOBAHUS. T1K-3 Jenosas urpa
Tect
JlaGopatopHas
pabora

Tema 7. Mertonasl OIIK-| 30 14 16 VYcTHBII onpoc

OTIpeIeTICHUS 6 Jloknan

3JMeMeHTHOTo cocTaBa. | [1K-3 JlenoBas urpa
Tect

Tema 8. MeTobI OIIK-| 30 14 16 YcTHbI# onpoc

oTpeeTIeHUs 6 Jloknaz

MOJIEKYJISIPHOTO IK-3 JlenoBast urpa

COCTaBa U CTPYKTYPHI.

Tect
JlaboparopHnas
pabota
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9 |Tema?. OIK-| 28 | 12 | 16 4 6 2 | YcrHbIi ompoc
Xpomarorpadpudeckue | 6 Jlokmnan
METO/IbI IK-3 JenoBas urpa
WCCIICIOBAHMS. Tect

JlaGopatopHnas
pabora

10 | Tema 10. OIIK-| 16 6 10 2 4 YcTHBIN ompoc
Bbuonornueckue 6 Hoxman
METO/IbI IK-3 Tect
WCCIICIOBAHMS.

BCEI'O: 216 | 94 | 122 | 32 | 42 | 20

4.3. CamocTosITeJIbHOE H3YUYeHHe 00YYAIOIUMHUCS Pa3/1eJ0B U CIUIJINHBI

Tabnuya 4

Ne
pa3aena
(Tempr)
AUCIUTI-
JIMHBI

BOHpOCbI, BBIHOCUMbIE€ HA CAMOCTOATEC/IbHOC U3YUYCHUE

KoJ-Bo
JacoB

1

ITonsTe MeTONA M CPEACTBA SKCIEPTHOTO UCCIIEIOBAHUS.
Knaccupukanus MeTooB M CpPeICcTB CyAeOHOW JKCHEPTU3bl IO
Pa3IMYHBIM OCHOBAHMSIM.

Kpurepun Bo3MOXHOCTH W 3()()EKTUBHOCTH HCHOJIB30BAHUS METO/a
9KCIIEPTHOIO UCCIIEJOBAHHUS.

[IpaBoBble OCHOBaHUS NMPUMEHEHHS] METOAOB U CPEJCTB IKCIEPTHBIX
HUCCIeJOBaHUH.

[ToHsITHE METOIMKH SKCTIEPTHOTO UCCIIEIOBAHMUSL.

ITonsATHE BelecTBa, MOJIEKYIIBI, aTOMA, SJIEMEHTA.

Crpoenne atoma. Teopus crpoenus atoma H.bopa. KBanToBsle uncna.
Crpoenue monekyi. Tunbl XUMUYECKUX CBsI3el (MOHHAsS, KOBAJIGHTHA).
Knaccugukanuu BemecTs no painyHbIM OCHOBAaHUSIM.
CoctaB  BemiecTBa  (2JIEMEHTHBIM, MOJEKYJSPHBIH,
IpymnnoBoH, (Ga3oBblif).

CTPYKTYpHO-

10

Iloustue u 3aa4nu MCTPOJIOTUH U KpHMHHaﬂHCTquCKOﬁ MCTPOJIOTHH.
[TonsTHe cTanAapTU3allMKU, CTAHIAPTA, MACTIOPTU3AINH, CEPTUPUKAITIH.
Ilonstue HU3MCPCHUA U CANHUIBI U3MCPCHUS.

[TorpemHocTh u3mMepeHus. THUITBI TOTpEeNTHOCTEH U3MEPEHHUS.
Maremaruueckast 00paboTka pe3yabTaTOB U3MEPECHUIA.
CpenHexkBaapaTU4HAs OMIMOKA U3MEPEHUH.

JloBepuTenbHAs BEPOATHOCT U JOBEPUTEIBbHBIN NHTEPBAL.
Pacnipenenenne Crprofenta u kodgduimenT CTbIOIeHTA.

10

[ToHsiTHE M METOIBI OIPEIEIIEHUS MACCHI U TNIOTHOCTH.

Mertoibl onpeiesIeHNs MEXaHMYECKUX CBOMCTB.

Mertob! onpeiesieHusl TEMIIOBBIX CBOMCTB.

Mertobl onpeieNIeHs AIEKTPUUYECKUX CBOWCTB.

Mertob! onpeesieHus MArHUTHBIX CBOMCTB.

Hcnons3oBanne METOIOB onpeneneHns PU3NIEeCKIX CBOMCTB B CyJ1e0HO-
AKCIEPTHBIX UCCIEN0BAHUSIX.

10

Bupel B3anMoieiicTBIS CBETa C BEIIECTBOM.

16
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OnTHueckass MUKPOCKONHS U €€ BUB.

CtpoeHre MUKPOCKOIIA.

DNEeKTPOHHAs: MUKPOCKOIIUS U €€ BUJIBI.

[IpocBeunBaroias >1eKTPOHHAS MUKPOCKOTIHSL.

PacTtpoBas a5eKTpoHHasi MUKPOCKOIIUSI.

Hcnonb30BaHne MHKPOCKOIMUYECKHX METOAOB B CyAEOHO-3KCIEPTHBIX
HCCIIEJOBAHMSIX.

Merto/ibl pa3fieeHusl 1 KOHLIEHTPUPOBAHUS.

Meto1 KaUeCTBEHHBIX AaHATUTUYECKUX PEaKIUN

Hcnonp3oBaHne XMMUYECKUX METOJOB aHAM3a B CYIEeOHO-IKCIIEPTHBIX
HUCCIICTOBAHUSIX.

10

TeopeTrnyeckne OCHOBBI CIEKTPOCKOMMYECKUX METOJOB aHAJIM3A.
DNEeKTPOMAarHUTHOE U3JIyYEHHUE U €r0 B3aUMOJIEUCTBUE C BEIIECTBOM.
DNeKTpoHHBIe, KojebaTelbHble W BpallaTeIbHbIE SHEPreTUYECKHe
YPOBHH H MEPEXOIbl MEXKIAY HUMH.

ITonsitue cnexrpa. Tumel ciekTpos.

Krnaccudukanum crieKTpoCKOMUYECKIX METOJIOB aHATN3A.

Meroabl ONTHUYECKOW aTOMHOM CIIEKTPOCKOIMHU: aTOMHO-3MUCCHUOHHAS U
aTOMHO-a0COpOLIMOHHAS CIIEKTPOCKOIHSI.

PentrenocnekTpaabHbIil aHaIU3: 3IEKTPOHHO-30HI0BbII MUKPOAHAIIN3 U
PEHTIeHOITYOpECLIEHTHASI CIIEKTPOCKOIHSI.

Hcnonbs3oBaHre METONOB OIpPEACNICHHUs] 3JEMEHTHOIO COCTaBa B
CyJ1€OHO-3KCIEPTHBIX UCCIIEJOBAHUSIX.

16

Meroabl onpeneneHuss MOJIEKYJISIPHOIO COCTaBa M MX UCIOJIb30BAHHUE B
Cy1e0HO-2KCIIEPTHBIX UCCIICIOBAHUSIX.

Metoabl MOJNEKYJIIPHON CEKTPOCKOIHUU.

AbcopbrronHast criekTpockomnus B Y® 1 BUIUMON 00JIacTH.
JIroMUHeCIIeHTHBIN aHaIn3.

UK u KP cnexrpockomnusi.

PannocnekTpockonuyeckue MEeTOAbI.

Meto Macc-CIEKTPOMETPHH.

Pentrenorpaduueckue MeTopl.

16

[TpuHun xpomarorpaduyeckoro ucciae10BaHus cCMeceil BEIeCTB.
ITonBukHas M HeMOBMXKHAs (a3a.

Knaccugukanum xpomarorpadpuyeckux METO/I0B.

I"a3oBas xpomaTorpadus. TUIBI KOJOHOK U JETEKTOPOB.

XKunkoctHas xpomaTtorpadus.

Tonkocnoiinas xpomaTtorpagus.

Hcnons3oBanne xpomMaTorpauyeckux METOJO0B B CY/eOHO-IKCIIEPTHBIX
UCCJIEJOBAHMSIX.

16

10

IToHATHE OMOIOTMUYECKUX METOAOB UCCIIEIOBAHHUS.
OcHoBHbIe npuHIMIBI 1 Bo3MOxkHOCTH JIHK-ananu3a.
Ounb(hakTOpHBIA METO/1 UCCIIEIOBaHMS TAXYUUX CJIEJOB YEJIOBEKa.

10

Hroro:

122

4.4. Tembl KypcOBOro NMpoeKTa (KypcoBoii padoThI)

Kypcosoit MTPOEKT (kypcoBas paboTa) o JVCLHUATUINHE
«EcTecTBEeHHOHAYYHBIE METOJIbI CyNEeOHO-3KCIEPTHBIX HCCIEIOBAHUI YUeOHBIM
IUIAHOM HE MPEAYCMOTPEH.




15

5. YueOHo-MeTOAM4YeCKOE U HHPOPMALIMOHHOE O0ecneuYeHre TUCHUTIINHbI
(Mmonxy.ist)

5.1. Y4eOHO-MeTOAMYeCKHE PEKOMEHAALMHU 110 U3YYCHUI0 JUCHMUILTHHbI
(MmomyJis)

CamocrosiTenbHas padoTa CTYICHTOB 3aKJIFOYACTCs B U3YYCHUH PA3JIUYHBIX HCTOYHUKOB
uHpOpPMALIUK 10 TeMaM JMCUUIUIMHBI TPH TOATOTOBKE K CEMHHAPCKUM (TPAKTHUYECKUM)
3aHSTHSAM, KOHTPOJIbHBIM paboTaM, B HAHMCAHUH JTOKIIAJI0B.

CamocrosiTennbHasi paboTa CTyIEeHTOB cocraBisieT He MeHee 50% oT oOmiei
TPYIOEMKOCTH AMCIHILIMHBI M SBJISCTCS BKHBIM KOMIIOHEHTOM OOYYeHHs, (HOPMUPYIOIIUM
JMYHOCTh CTYJIEHTA, €ro Npo(ecCHOHATBHOS MHPOBO33PCHUE U KYJIbTYPY, CIOCOOCTBYET
pPa3BUTHIO  CTPEMJICHHS M  CIHOCOOHOCTEH K  IMOCTOSHHOMY  IOBBIIICHHIO  CBOETO
poeCCHOHAIBHOTO YPOBHSI.

[lenssmMu camocTOSATENIbHON pabOThI sABISETCS (HOPMHUPOBAHME HABBIKOB CaMOOOYUYCHHS,
MOWCKa HEOOXOAMMOM JMTEpaTyphl, OOOOIIEHWS W aHalIM3a Marepuana, OoQOpMIICHHS U
IpPE/ICTABICHUS TOJYYEHHBIX DPE3yJbTaTOB, YMEHHH MOJTOTOBKH BBICTYIUICHHH W BEICHHS
JTUCKYCCHH.

[Tpu MOArOTOBKE K CEMUHAPY MOCIEC M3YYCHHs KOHCIICKTA JIKIIUH U PEKOMEHIOBaHHON
JUTEPATypHI CIETYET IPOBEPUTH YCBOCHHBIC 3HAHUS B (POPME CAMOKOHTPOJISI C UCIIOJIb30BaHUEM
BOIIPOCOB, MPUBEACHHBIX ISl KAXKI0W TEMbI B METOIMUYCCKUX MaTepHaiax.

[Ipy mOATOTOBKE K KOHTPOJBHOW paboTe HEOOXOAWMO TOBTOPUTH MaTepHall TEMBI,
UCIIOJIb3Ysl KOHCIICKTHI JICKIINH, a TAKXKE BOMPOCHI, 00CYK1aeMble Ha CEMUHApeE.

HpI/I MMOATOTOBKEC AJOKIAA0B PCKOMCHAYCTCA HCIIOJIb30BaTh HC MCHEC TPEX MCTOUYHHKOB.
Jlokmag mpencraBiseTcss B (GopMe YCTHOTO BBICTYIUICHHS C MOCIEAYIOIIAM TPYIIIOBBIM
00CYXIEHHEM U JKeJIaTeIbHO HATMYNE MPE3CHTAIINH.

[Tpu caMoCTOSITEILHOM MOJTOTOBKE K KOHTPOJILHOMY 33JJaHHIO U SK3aMEHY HEOOXO0IUMO
OpPUCHTHUPOBATLCA Ha HpI/IBeIleHHblﬁ MEpCUCHb BOIIPOCOB. OCHOBHBIM H JO0CTAaTOYHBIM
UCTOYHUKOM WH(POpPMAIMU Ui TOATOTOBKH SIBISETCS PEKOMEHIOBaHHAs JIMTEpaTrypa u3
OCHOBHOT'O CITHCKA, a TaKXe JICKIIMOHHBIN MaTepuall.

5.2. IlepeyeHb HOPMATHBHBIX MPABOBBIX AKTOB, AKTOB BBICHIUX Cy/1e0HBIX
OPraHoOB, MATEPHAJIOB Cy/1e0HOM MPAKTHKH

1. Vromoero-npoueccyansusii koaeke Poccuiickoit @eneparuu ot 18.12.2001 Ne 174-®3 //
Cobpanue 3akoHonatenberBa PO. 24.12.2001. Ne 52 (u. 1). Cr. 4921.

2. ®enepanbHblii 3akoH oT 31.05.2001 Ne 73-®3 «O rocyaapcTBEHHOM Cyae0HO-IKCIIEPTHOI
nesrenbHOCTH B Poccuiickoit ®enepaunn» // Cobpanue 3akoHonatenscrsa PO, 04.06.2001.
Ne 23. Cr. 2291.

3. VHCTpyKuus MO OpraHM3alMM MPOU3BOJACTBA CYACOHBIX DKCIEPTU3 B TOCYAAPCTBEHHBIX
CyeOHO-IKCIIEPTHRIX YUpexkaeHusx MunnctepcTBa roctunmu Poccuiickoit deneparum,
yTBepKJIeHHas mpruka3oM Muntocta P® ot 20 nexabpst 2002 r. Ne 347.

4, VucTpykuus N0 OpraHM3alMH HPOM3BOACTBA CYACOHBIX OKCIEPTU3 B DKCIEPTHO-
KPUMUHAQIMCTUYECKUX  TOAPA3JIEICHUSIX OpraHoB BHYTpeHHMX Jen  Poccuiickoit
®enepaunn, yrBepxkaeHHas npukazoM MBJ[ PD ot 29 utonst 2005 r. Ne 511.
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5.3. UndopmaunonHoe odecnedeHne U3ydeHHsl JUCHUITUHBI (MOTYJISA)
NudopmaninonHbie, B TOM YHUCIIE 3JIEKTPOHHBIE PECypchl YHHBEPCUTETA,
a TaK)Ke€ MHBIE JIEKTPOHHBIE PECYPChI, HEOOXOAUMBIE JII U3YUECHUS TUCLUUTLIUHBI

(Momyns):
Ne m./m. HanmenoBanue Anpec B cetn UHTEpHET
1 ZNANIUM.COM http://znanium.com
OcHOBHasT KOJIIEKIIHUS
Komneknus nznarenscra Cratyt
Znanium.com. Discovery st acnupaHToB
2 SbC IOPAUT www.biblio-online.ru
3 9BC «BOOK.ru» www.book.ru
KOJIJIEKIMA u3aarenbcrna [Ipocnekt
IOpunuueckas nurepartypa ; KOJUICKIIUN
m3narensctBa Knopyc IlpaBo, DxoHomuka u
MenemKMEHT
4 EastViewlInformationServices www.ebiblioteka.ru

YHuBepcalibHast 0a3a JaHHBIX IEPHOIUKI
(9TIEKTPOHHBIE KYPHAIIbI)

5 HIIP PYKOHT http://rucont.ru/
Paznen Bama xomneknus - PI'YII-nepunoauka
(27IEKTPOHHBIE KYpPHAJIbI)

6 OxfordBibliographies www.oxfordbibliographies.com

moayJabs Management —acnupanTypa
DkoHoMHKa 1 MOAyJb InternationalLaw-
acnupantypa IOpucnpynennus

7 NudopmannonHo-00pa3oBaTenbHbI | WWW.0p.raj.r'u 3JIeKTpPOHHBIE BEPCUU
nopran PI'VII y4eOHBIX, HAYYHbIX U HAYYHO-TIPAKTHYECKUX

m3nanui PI'VII

8 CucremMa 3JIeKTPOHHOTO 00yUYeHUS www.femida.raj.ru
«Demuga» VY4eOHO-MeToINYeCKHEe KOMITJIEKCHI,
Pabouue nporpammsl 10 HaIllpaBJIEHUIO
IIOJITOTOBKH
9 IIpaBOBBIE CUCTEMBI I'apant, KoHCynbTanT

OcHoBHasi ¥ [ONMOJIHUTEJbHAsi JHWTepaTypa ykazaHa B Kapre
00€eCIeUYeHHOCTH JTUTEPATYPO.

6. MaTepua/JIbHO-TEXHUYECKOE o0ecrneueHne

Jlns  MaTepuaibHO-TEXHUYECKOTO OOCCTICUCHUSI JUCIHUIUIMHBL  (MOIYJIs)
UCIIONB3YIOTCS  ClielHalibHble  mnomeimieHus.  CrnenuanbHble  MOMENICHUs
MPEACTABIAIOT €000  ydeOHbIE ayAUTOPUHM JUIsl  TIPOBEACHUS  3aHSATUUN
JIEKIIMOHHOTO THIIA, 3aHSATUM CEMUHAPCKOTO0 THUIA, KYpPCOBOIO MPOEKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX palOT), TPYMIIOBBIX W MHIWBUAYATHHBIX KOHCYJIbTAIUH,
TEKYILIEr0 KOHTPOJII U MPOMEKYTOUYHON aTTeCTalluh, a TAKKE IMOMEIICHHS s
CaMOCTOATENLHON PabOThl W MOMEIIECHUS I XpaHEHUS W MPO(PIIaKTHIECKOTO
oOCIy>KMBaHUS y4eOHOTO 000pYAOBaHHUS.



http://znanium.com/
http://www.biblio-online.ru/
http://www.book.ru/
http://www.ebiblioteka.ru/
http://rucont.ru/
http://www.oxfordbibliographies.com/
http://www.op.raj.ru/
http://www.femida.raj.ru/
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Jlist mpoBeneHHsT 3aHATUN JIEKIIMOHHOTO THIA TMPEAIaraloTcs HaOOpPBI
JEMOHCTPAIIMOHHOTO  000OpyIOBaHWS W y4eOHO-HAIVISIMHBIX  TIOCOOWIA,
00eCIeYnBaONINEe TEMATHUECKHE WIIIOCTPAIlUU, COOTBETCTBYIONMIME pPaboInm
nporpaMmam JAUCIUILIUH.

JleMOHCTpaluOHHOE o0opy0oBaHuE MPEICTABICHO B BUJIE
MYJIbTUMEIUUHBIX CPEJCTB. YUYEOHO-HAIJIAIHbIE TTOCOOUSI MPEICTABICHB B BUJIE
HKPAHHO-3BYKOBBIX ~ CPEACTB, IE€UYAaTHBIX  MMOCOOWW,  CIAMI-TIPE3CHTALINMH,
BUJICOQUITBMOB, MAKETOB U T.J., KOTOPbIE NMPUMEHSAIOTCS MO HEOOXOIUMOCTH B
COOTBETCTBHH C TeMaMH (pa3aesiaMH) TUCIUILINHBI (MOJTYIIS).

Jlist  caMocCTOsITENIbHOM  paOOThl  00YyYarONIMXCsl MOMEUICHUSI OCHAIEHBI
KOMITBIOTEPHOW TEXHUKON C BO3MOXHOCTBIO MOJKIIOUECHUS K ceTh «HTepHET» 1
oOecrieueHHEM JIOCTyMma B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pPa30BaTEILHYIO
Cpely YHUBEpPCHUTETA.

[IpenycMOTpeHbl MOMEIIEHUST [JIsi XpaHEHUsT W NPOPUIAKTHUYECKOTO
oOcCy’KMBaHUS y4eOHOro 000pyAOBaHMUS.

[lepeueHb crienUaNbHBIX MOMEILIEHUMN €XEro/IHO OOHOBIISETCS U OTPaKaeTCs

B  COpaBKE O  MaTepUaJIbHO-TEXHUYECKOM  OOECIEUYeHHUH  OCHOBHOM
oOpa3oBaTenbHOI IIPOIPAMMBL. Cocras HE00X0IMMOT0 KOMILJIEKTa
JUIEH3UOHHOTO  TPOrpaMMHOTO0  OOecredeHus:  €KEerogHo  OOHOBISAETCA,

YTBEPXKAAETCSI M OTPAXKAETCA B CIPABKE O MATEPUAIBbHO-TEXHUYECKOM
o0ecrieyeHn OCHOBHOM 00pa30BaTelIbHON TPOrPAMMBI.

Anpec (MeCTONOI0KEHHE)
00beKTa,
MOATBEPKAAI0IIEr0
HaunMenoBanue o0bekTa, ATBEPAL
HAJIMYUe MAaTepHaIbHO-
HaumenoBanue MOATBEPKAAI0IIEro
TeXHUYEeCKOro
Ne AUCHUILINHBI B HAJIMYHe MATePUATbHO-
olecreyeHus (¢ ykazanmem
n\Il | COOTBETCTBUHU C Y4eOHBIM TeXHHYEeCKOro
HOMepa TAKOro 00beKTa B
IJIAHOM o0ecrneyeHus, ¢ MepevyHeM
COOTBETCTBHH C
OCHOBHOI'0 000pYy/10BaHUA
AOKYMEHTaMH 10
TeXHHUYEeCKOM
WHBEHTAPHU3ALMH)
Kabuner kpumunamuctuxu: | 394038, BopoHexckas
- CTOJIBI 1711 cTyieHToB — 11 | oGnacts, r. BopoHex, yi.
IIT. KomnbiioBckas, 72, HEXXUIIOE
TEXHUYECKHE CPEe/ICTRA! nomerenue V B IUT. A, a4,
- KOMIIBIOTEPHI C BBIXOAOM B | N4l
EcrecTBeHHOHayUYHBIE uHTEepHeT — 10 .
1. METO/IBI Cy/IeOHO- - IPOEKTOP MOTOJIOYHBIH C
HKCMEPTHBIX MCCIIEOBAaHUN | SKpaHOM — | miT.
HaTIAIHbIE TOCOOHS:
- IJIAKaTHI 110
KPUMHHAITHCTUKE U
KPUMHUHAIACTUIECKIM
HKCIIEPTU3AM
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7. KAPTA OBECIIEYEHHOCTH JIUTEPATYPOH

Kadenpa cynedHbIX IKCIEPTH3 U KPUMHUHAJINCTHKH

CnennanbHocTh: 40.05.03 CynedHas 3xkcnepTusa

Crenmanuzanus: KpumMuHaaucTHYecKne IKCIEePTU3bl, JKOHOMHYECKHE IKCIEePTU3bI
Hucuuniuza: EcTecTBeHHOHAYYHbIE METOAbI Cy1e0HO0-IKCIIEPTHBIX UCCJIeI0BAHM A
Kype: 1

Cemectp: 1, 2

Bun usnanns

HaI/IMeHOBaHI/IC, ABTOp WA pCaaKTop, I/I3)IaTCJ'IbCTBO, I'on HU3aaHus, KOJI-BO CTpaHUI]

9BC Koim-Bo meyaTHBIX U3/, B
(yKazath CCBIIKY) oubmmorexe BY3a
1 2 3

OcHoBHas1 IUTEpaTypa

1. Poccunckas, E. P. EcrecTBeHHOHay4YHbIE METOIBI CyICOHOIKCIIEPTHBIX HcCiemaoBanuii: | https://znanium.com/catalog/pr
yueOnuk / mox pen. E. P. Poccunckoii. — Mocksa: Hopma: UTHOPA-M, 2023. — 304 c.: ui. - 0duct/1914000

ISBN 978-5-91768-573-1. - Texcr: AIIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/1914000 (mata oOpamenus: 03.04.2024). — Pexum
JOCTYIIA: 110 TOIIHCKE.

2. Jlonrymmna, JI. B. EcTecTBeHHOHay4YHbIE METOIBI CYA€OHO-OKCIIEPTHBIX HcciemoBanuii: | https://znanium.com/catalog/pr
yuaebHoe nocobue / JI. B. Honrymmuna. - XKenesnoropck: ®I'bOY BO Cubupckas noxapHo- oduct/1844130
cnacarenbHast akagemus ['TIC MUC Poccum, 2021. - 85 c. - Tekct: amekrponnsiid. - URL:
https://znanium.com/catalog/product/1844130 (mara oo6pamenus: 01.04.2024). — Pexum
JIOCTYIA: IO MOJIIHCKE.

JlonoIHUTEIbHASI JIUTEpaTypa

2. Anamutnyeckas xumus: yueOuuk / H.M. Mosuan, P.I". Pomanoga, T.C. T'opbyHoBa [u ap.]. | https://znanium.com/catalog/pr
— Mocksa : UTHOPA-M, 2022. — 394 ¢. — (Bricmiee obpasoBanue: bakamaspuat). — DOI oduct/1693697
10.12737/12562. - ISBN 978-5-16-009311-6. - Tekct: oanekTponHbii. - URL:
https://znanium.com/catalog/product/1693697 (nara oopamenus: 16.06.2022).



https://znanium.com/catalog/product/1914000
https://znanium.com/catalog/product/1914000
https://znanium.com/catalog/product/1844130
https://znanium.com/catalog/product/1844130
https://znanium.com/catalog/product/1693697
https://znanium.com/catalog/product/1693697

19

3. Orroukwii I'. I1. KoHuenmuu COBpeMEHHOTO €CTECTBO3HAHMS: YYCOHUK U MPAKTHKYM IS

By3oB/ [I'.IIL Otronkuii; mox penakmueit I'. H. Ky3smenko. — Mocksa: M3natenbcTBo
IOpaiit, 2022. — 380 c. — (Briciiee oOpasopanue). — ISBN 978-5-9916-8255-8. — Tekcr :
anekTpoHHbli  //  OOpasoBarenmpHass — tuiargopma  HOpaiit  [caiit] —  URL:

https://urait.ru/bcode/489584 (nara obpamenus: 16.06.2022).

https://urait.ru/bcode/489584

JonosHuTeILHAS JUTEPATYPa AJs YIIy0J1eHHOT0 U

3Yy4YCeHUA TUCHUIIJIHHBI

Mowceesa, T.®. EcTecTBeHHO-Hay4YHBIE METOMBI CyIeOHO-DKCIIEPTHBIX HMCCIIEIOBAHUHN | KypC
nexkuuii / Mouceea T.®. — Mocksa: Poccuiickuii rocyJapCTBEHHBIH YHHBEPCHUTET
npaBocyaus, 2015. — 196 c¢. — ISBN 978-5-93916-460-3. — URL:
https://book.ru/book/930858 (nata obpamenus: 16.06.2022). — TeKcT: 3I€KTPOHHBIIA.

https://book.ru/book/930858

51

ByrtnepoB, A.M. BsemeHue K TOJIHOMY HM3YYCHHIO  OpPraHHUYCCKOW  XUMHH /
A. M. BytnepoB. — Mocksa: WsmarensctBo IOpaiit, 2022. — 440c.— (AHTonOrHA

Mbicin). — ISBN 978-5-534-02764-8. — Tekct: anektponHsii //  OOpa3oBareibHas
wiatpopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/492339 (mara oOparteHus:
16.06.2022).

https://urait.ru/bcode/492339

Xumus © yuyeOHUK it cpepHero mnpodeccroHadbHOro obOpasoBanusi / 1O. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. llanosai; mox oduieit peaakiueit I'. H. daneesa. — 2-¢
u3n., mepepadb. u  gom. — MockBa: MzpmarembctBo  [Opaiit, 2022. — 431lc.—
(ITpodeccuonanbpuoe odpazosanue). — ISBN 978-5-9916-7723-3. — TekcT : 2MeKTpOHHBIH //
O6pazosatensHas miardopma IOpaitr [caiit]. — URL: https://urait.ru/bcode/491035 (nata
obOpamenus: 16.06.2022).

https://urait.ru/bcode/491035

3aB. OMOIMOTEKON

3aB. kadeapoit



https://urait.ru/bcode/489584
https://book.ru/book/930858
https://urait.ru/bcode/492339
https://urait.ru/bcode/491035
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8. ®oHj OLIEHOYHBIX CPeACTB

8.1. ITacnopTt doHaa OLIEHOYHBIX CPEACTB MO JUCHUIINHE (MOXYJIIO)

Ne HaumeHoBanue
I /;1 Pa3zgen pucnmniMHbI, TEMAa Kox xomMmereHmuu OLICHOYHOI'0
CpeACTBa
1. Tewma 1. [lonsTue, cuctema u npaBoBeie | OITK-6 Yemuwu onpoc
OCHOBAaHWs IPUMEHEHUS METOJIOB U [1K-3 Tecm
CPEJCTB KCHEPTHBIX UCCIIECTOBAHUM
2. Tema 2. CtpoeHue BeliecTBa OIIK-6 Yemuwii onpoc
I1K-3 Jloknao
Tecm
3. Tewma 3. Hay4yHbie OCHOBBI OIIK-6 Yemmuwiii onpoc
KPUMHMHAIMCTHYECKOU METPOJIOTUH U [1K-3 Loknao
MareMaTrnyeckas oopaboTka Tecm
Pe3yIbTATOB H3MEPECHHS
4, Tema 4. MeToap! ucciieJOBAaHUS OIIK-6 Yemuwui onpoc
(U3NIECKUX CBOMCTB BEUIECTB U [1K-3 Hoknao
MaTepUaJIOB Jlenosas uepa
Tecm
Jlabopamopnas
paboma
5. Tema 5. MeToap! ucciieJOBaHUS OIIK-6 Yemuwui onpoc
MOBEPXHOCTHU M BHYTpeHHEU cTpyKTyphl | [1K-3 Loknao
00BEKTOB Jlenosas uepa
Tecm
Jlabopamopnas
paboma
6. Tema 6. XuMHueCcKrue METOIBI OIIK-6 Yemmuwiii onpoc
HCCICAOBAHUS I1K-3 Joxnao
enosas uepa
Tecm
Jlabopamopnas
paboma
1. Tema 7. Meronsl onpeneneHus OIIK-6 Yemmuwiii onpoc
3JIEMEHTHOTO COCTaBa ITK-3 Jloknao
lenosas uepa
Tecm
8. Tema 8. Metoasl onpeneneHus OIIK-6 Yemmuwiii onpoc
MOJIEKYJISIPHOTO cocTaBa u cTpykTypsl | [1K-3 Hoxnao
lenosas uepa
Tecm
Jlabopamopnas
paboma
9. Tema 9. Xpomarorpaduyeckue metoast | OITK-6 Yemmuwiii onpoc
HCCIeA0BaHUS ITK-3 Jloxnao
lenosas uepa
Tecm
Jlabopamopnas
paboma
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10. [Tema 10. buonorudeckue METOIbI OIIK-6 Yemmuwiii onpoc
HUCCIIEIOBAHUSA [1IK-3 Jloknao
Tecm

8.2. OueHouHbIe cpeAcTBA

Bonpoco! 1719 3aHATHH CEeMUHAPCKOT0 THIIA

1. IlepeyeHp KOMMETCHIMHA (YaCTH KOMIICTCHIIMH), MPOBEPSEMBIX OIEHOYHBIM
CpeaCTBOM (HauMEHOBaHHUE, KOJI):

OIIK-6. CriocoOHOCTh HCHONB30BATh TEXHUKO-KPUMUHAIMCTHYECKHE METOAbI U CPEJICTBA,
TaKTUYECKUE MPUEMBI NPOU3BOJCTBA CIEICTBEHHBIX JEHCTBUHA B COOTBETCTBUHM C METOAMKAMHU
PAcKpBITUSL U PACCIEIOBAaHUS OTIEIbHBIX BUJIOB U TPYIII MPECTYIUIEHUH, BBIIOIHITh (QYHKINUN
crienManucTa Ipy MNpoBEJCHUU IPOLIECCyalbHbIX U HEMTPOLECCYAIbHBIX I€HCTBUM.

IIK-3. CnocoOHOCTh MPHUMEHSTH E€CTECTBEHHOHAYYHBIE W MAaTeMAaTHYECKHE METOIbl TIpHU
peleHn NpoQecCHOHANbHBIX 33/ay, HCIOJIb30BaTh CPEJICTBA W3MEPEHHs, B TOM YHCIE K
OpraHM3alMi U OCYIIECTBIICHUIO MEPONPUATUHN IO IKCIUTyaTallud, IOBEPKE U UCIOJIb30BaHUIO
TEXHUYECKHUX CPEJICTB B IKCIIEPTHOM MIPAKTHUKE.

Tema 1: IlonsaTHe, cHCTEMA U MPABOBbIe OCHOBAHNSI IPUMEHEHUS METOA0B M
CPeICTB IKCIEPTHBIX UCCIACA0BAHUM

Ne Bomnpocsl Koa xomnerenmuu

n/n (4acTH KOMIETEeHIMH)

1. [ToHsTHE METOA M CPEACTBA HKCIEPTHOTO MCCIICIOBAHMSI. OIIK - 6, 1K - 3

2. Knaccudukanus MeTonoB u cpeacts cynedHoii axcneptussl mo | OIIK - 6, ITK - 3
Pa3TUYHBIM OCHOBAHWSIM.

3. Kpurepuu Bo3MoxHOCTH U 1erecoo0pazHocTu ucnonb3obanus | OIIK - 6, I1K - 3
METOJIa SKCTIIEPTHOTO MCCIICTOBAHUS.

4. [IpaBoBbie oOcHOBaHHs  mpuMeHeHus MetonoB u cpenactB | OIIK - 6, I1K - 3
OKCIIEPTHBIX UCCIICTOBAHUI

5. [ToHsITHE METOIUKH IKCIIEPTHOTO UCCIICIOBAHMS. OIIK -6, IIK - 3

Tema 2: CTpoeHue BemecTsa

Ne Bomnpocsl Koa xomMnereHnuu

n/n (4aCTH KOMIIETEHIINHN)

1. [TonsiTHe BemecTBa, MOJICKYJIBI, aTOMA, dJIEMEHTA. OIIK - 6, TIK - 3

2. Crtpoenne aroma. Teopust ctpoernst atoma H.Bopa. Ksantossie | OIIK - 6, I1K - 3
qucIa.

3. Crpoennie Mmomekyn. Tumber xumudeckux cBsized (woHHas, | OIIK - 6, I1K - 3
KOBaJICHTHAs).

4. Knaccudukanuu BenecTs no pa3anyHbIM OCHOBaHUSIM. OIIK -6, 1K - 3

5. CocraB BermiecTBa (3J€MEHTHBINA, MOJEKYIApHBIN, cTpykTypHO- | OIIK - 6, I1K - 3
rpynnoBoi, ¢pa3oBblif).

Tema 3: HayuyHble OCHOBBI KPHUMHHAJINCTHYECKON METPOJIOTUM H

MaTreMaTuyeckasi 00padoTka pe3yaibTATOB U3MEpPEHUS

Ne

n/n

Bomnpocsl

Koa komnereHuuu

(4aCTH KOMIIETEHIINN)
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1. [Tonsatne u 3amaum Merpojoruu u KpumuHamuctuyeckoi | OIIK - 6, I1K - 3
METPOJIOTHH. ITousiTue CTaHJapTH3AIINH, CTaHJapTa,
MACTIOPTHU3AIUH, CEPTUPHUKAIIH.

2. IToHsiTHE M3MEPEHUSI M €TMHULIBI U3MEPEHUS. OIIK - 6, I[IK - 3

3. ITorpemHocTs u3mepeHus. TUnbl NorpentHOCTEN U3MEPEHHUS. OIIK -6, 1K - 3

4. | Maremarndeckas 00paOoTKa pe3yabTaTOB U3MEPEHU. OIIK -6, IIK - 3
CpenHekBapaTuiHas ONIMOKa U3MEPECHU.

S. JloBeputenbHass BEpOSATHOCTh W jAoBeputenbHblid uuTepBail. | OIIK - 6, I1K - 3
Pacnipenenenne Cteronenta u koddduiment CThIOICHTA.

Tema 4: Metoasl wucciaenoBannss (GU3MUYECKHX CBOICTB BelIeCTB M

mMaTepuajioB

Ne Bomnpocsl Koa komMnereHuu

n/n (4acTH KOMIETeHINH)

1. [TonsiTHE M METO/IBI ONPEICTICHUS MACCHI M TNTIOTHOCTH. OIIK - 6, TIK - 3

2. Mertozpl onpeieNIeHUsI MEXaHUYECKUX CBOMCTB. OIIK -6, IIK - 3

3. MeTo/ibl onpeiesIeHs] TEIJIOBBIX CBOMCTB. OIIK -6, IIK - 3

4. MeTo/1bl ONIpEIENIEHUs ANEKTPUYECKUX CBOMCTB. OIIK -6, I1K - 3

5. MeTo/1bl onpeiesIeHNs MarHUTHBIX CBOMCTB. OIIK -6, IIK - 3

6. Hcnonp3oBanue MeTo0B onpeneneHus ¢puznyecknx coiicts B | OIIK - 6, I1K - 3
CyJIeOHO-IKCIEPTHBIX UCCIICJOBAHMSIX.

Tema 5: Metoabl uccjieq0BaHUsI NMOBEPXHOCTH M BHYTPEHHeil CTPYKTYpPbI

00bEeKTOB

Ne | Bonpocsl Koa xomnereHnuu

n/n (4acTH KOMIETEHIUN)

1. Buabl B3anMOAeNCTBHUS CBETA C BEILIECTBOM. OIIK -6, IIK - 3

2. OnTuyeckasi MUKPOCKOIHS M €€ BUJIBL. OIIK -6, 1K - 3

3. CTpoeHne MUKpPOCKOIIA. OIIK - 6, TIK - 3

4, DJIEKTPOHHAsA MUKPOCKOIIHS U €€ BUJIBIL. OIIK -6, IIK - 3

S. [TpocBeunBaromas JIEKTPOHHAS MUKPOCKOITHS. OIIK - 6, TIK - 3

6. PacTpoBas 2JIEKTpOHHAs] MUKPOCKOIIHSL. OIIK -6, 1K - 3

7. Hcnonp30BaHne MHUKPOCKOMMYECKHUX METOMoB B cynebHo- | OIIK - 6, I1K - 3
HKCIIEPTHHIX UCCIIETOBAHUSIX.

Tema 6: XuMHUeCcKHe MeTObI MCCJIeIOBAHUS

Ne | Borpocsl Koa xomnerenuuu

n/n (4aCTH KOMIIETEHIINH)

1. MeTto1b1 pa3eseHns U KOHIIEHTPUPOBAHUS. OIIK -6, IIK - 3

2. MeTo1 KaueCTBEHHBIX aHATUTHICCKUX PEAKITUN OIIK - 6, TIK - 3

3. Hcnonp3oBaHWe XHUMHUYECKHX METOJOB aHanu3a B cyaebHo- | OIIK - 6, IIK - 3
IKCIIEPTHBIX MCCIICTOBAHUSAX.

Tema 7: MeToabl onpeae/ieHIs: 3JIEMEHTHOIO COCTABA

Ne | Bonpocsl Koa komnerenunu

n/n (4acTH KOMIETEHIMH)

1. TeopeTnueckne OCHOBBI  crmekTpockomudeckux  merojaoB | OIK - 6, ITK - 3
aHaJIn3a.

2. ONeKTpOMarHuTHOE W3JlyueHne u ero B3aumojeiicteue ¢ | OIIK - 6, ITK - 3

BCIICCTBOM.
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3. DNIEKTPOHHBIE, Kose0aTeIbHbIe u Bpamarenbhbie | OIIK - 6, TIK - 3
SHEPIreTHYECKUE YPOBHU U TIEPEXOAbI MEXKIY HUMH.

4. ITonsitue cexkrpa. TUnbl CIEKTPOB. OIIK - 6, IIK - 3

5. Knaccudukanmum crieKTpoCKOIMMYECKHX METOA0B aHaIn3a. OIIK -6, IIK - 3

6. MeToapl ONTHYECKOW aTOMHOM crekTpockornuu: aromHo- | OIIK - 6, TIK - 3
OMUCCHOHHAS ¥ aTOMHO0-a0COPOIIMOHHAS CTICKTPOCKOTIHSL.

7. PenTtrenocnekTpaibHbIi aHaIn3: anexkTpoHHO-30H10BbIH | OIIK - 6, TIK - 3
MUKPOAHAIIN3 U PEHTTCHO(DITYyOPECIEHTHAS CIIEKTPOCKOIHS.

8. Hcrnonp30BaHue METOIOB ompeeaeHus daemenTHoro coctara B | OIIK - 6, TIK - 3
CyIeOHO-IKCIIEPTHBIX UCCIICTOBAHMSIX.

Tema 8: MeToabl onpeaejieHUsi MOJIEKYJISIPHOTO COCTABA U CTPYKTYPbI

Ne | Bonpocsl Koa xomnerennuu

n/n (4acTH KOMIIETEHIIUN)

1. Metoapl ompexneneHus MoyeKymsapHoro cocraa u  ux | OIIK - 6, I1K - 3
HCIOJIb30BaHUE B CYZ€OHO-IKCIEPTHBIX UCCIIEIOBAHUSIX.

2. MeTo/1b1 MOIEKYJISIPHON CIEKTPOCKOIIUH. OIIK -6, I1K - 3

3. AOGcopOnmroHHas criekTpockornus B Y® u BuauMon 00J1acTy. OIIK -6, IIK - 3

4, JITOMUHECIIEHTHERIA aHaJIN3. OIIK -6, IIK - 3

5. HK u KP criekTpockomnus. OIIK -6, IIK - 3

6. PannocnekTpockonuyecke METOIbI. OIIK -6, IIK - 3

7. Meto Macc-CIeKTPOMETPUH. OIIK -6, IIK - 3

8. Pentrenorpadudeckue MeTOIbI. OIIK -6, IIK - 3

Tema 9: Xpomatorpadpuueckue MeToAbl HCCJIEIOBAHNUS

Ne Bomnpocsl Koa komMnereHnuu

n/n (4aCTH KOMIIETEHIINH)

1. [Mpunmun ~ xpomarorpaduyeckoro  uccienoBanus cmeceid | OIIK - 6, ITK - 3
BEIIIECTB.

2. [TonBrokHas U HEMOABWKHAS (pa3a. OIIK -6, TIK -3

3. Knaccugukanumn xpomarorpaguueckiux MeTo10B. OIIK -6, 1K - 3

4. ["a3oBast xpomaTorpadusi. TUIbl KOJOHOK U IE€TEKTOPOB. OIIK -6, 1K - 3

S. KunkoctHast xpomarorpadusi. OIIK -6, 1K - 3

6. TonkocnoiiHas Xxpomarorpadus. OIIK -6, I1K -3

7. Hcnonp3oBanne xpoMaTtorpapuueckux MeronoB B cyaeOHo- | OIIK - 6, ITK - 3
HKCMIEPTHHIX UCCIIETOBAHUSIX.

Tema 10: Buojiornueckne MeToAbI HCCJIET0BAHNA

Ne | Borpocsl Koa komnerenuuu

n/n (4aCcTH KOMIIETEHIINHN)

1. [ToHsATHE OHOTOTHYECKHUX METOIOB UCCIIEOBAHU. OIIK - 6, TIK - 3

2. OcHoBHbIE TpUHIMIBI U Bo3MokHOCTH JIHK-ananu3a. OIIK -6, IIK - 3

3. OnbdakTopHblii  Meron wuccienoBanus maxyuux cnenos | OIIK - 6, [IK - 3
YyeJ0BeKa.

2. Kputepuu orieHUBaHUS:

Kpurepun babl
CTyneHT JEeMOHCTpUpYeT TIHyOOKHME 3HaHUS  MIPOTPAMMHOTO 4
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MaTepuala, JaeT Pa3BEPHYThIE OTBETHI HA BOIPOCHI.

CryneHT ycBOWJI MPOrpaMMHBIM MaTepual, MpU 3TOM B OTBETax Ha 3
BOIIPOCHI JOMYCKAET HEKOTOPBhIE HETOYHOCTH B M3JI0KEHUH.

CtyneHT, B OCHOBHOM, YCBOWJ IPOTPaMMHBIN Marepuall, HO MpH 2
OTBETaxX Ha BOINPOCH JIOMYCKAeT 3HAYMTEIbHBIC OMIMOKH W

HETOYHOCTHU B U3JIOKEHUHU.

CTyneHT He yCBOWJ OCHOBHYIO YacTh IPOrPaMMHOTO MaTepuaina, MeHee 2

JOIMYCKACT MPHUHIHITNAJIbHBIC OIIMOKH B OTBETAxX Ha BOITPOCHI.

1. IlepedyeHb KOMIIETEHLUN (YacTU KOMIIETEHIIMU), MPOBEPSIEMBIX OILICHOYHBIM

TeMbl TOKJIA0B

CpeaCTBOM (HauMEHOBaHHUE, KOJI):

OIIK-6. CrnocoOHOCTE HCIIOIL30BATh TCXHUKO-KPUMHHAJIUCTUICCKUC MCETOAbI M CpCACTBA,
TAKTHYCCKHC IMPHUCMBbI IIPOU3BOACTBA CICACTBCHHBIX HeﬁCTBHﬁ B COOTBCTCTBHHU C MCTOAHKAMU
PACKPBITHUA U pacClICAOBaHUA OTACIbHBIX BUOB U I'PYIIIL HpGCTyrIJIeHI/If/'I, BBIIIOJIHATH q)YHKIII/II/I

criequaJIcTa nmpy NpoBCACHUHN IIPOUCCCYAJIbHBIX U HCIIPOLECCYAJIbHBIX ﬂeﬁCTBHﬁ.

IIK-3. CnocoOHOCTh MPHUMEHSTh E€CTECTBEHHOHAYYHBIE W MAaTEeMAaTHYECKHE METOIbl TIpHU
peleHn NpoQecCHOHANbHBIX 33/ay, HCIOJIb30BaTh CPEJICTBA W3MEPEHUs, B TOM YHCIE K
OpraHM3aly U OCYILIECTBICHUID MEPONPUATUHI II0 JKCIUIyaTallUH, MOBEPKE U HMCIOJIb30BAHUIO

TCXHUYCCKUX CPCACTB B 3KCHCpTHOI7I IIPpaKTHUKE.

2. HepequL TCEM JOKJIaJOB:

Ne Tema Kox xomMnerenuun
n/n (4acTH KOMIETEHIMH)
1. Mopenu cTpoeHust aToma. OIIK -6, IIK - 3
2. CpenctBa m3mepenuss u kpurepun jgomyctumoctu ux | OIIK - 6, [IK - 3
MCIOJIb30BAHUS B CY1€0HO-DKCIIEPTHOM MpaKTHKeE.

3. Mertoabl onpesneneHus TBepAOCTH U ux ucnonb3oBanue | OIIK - 6, 1K - 3
IIPU UCCIIEI0BAaHUH 00BEKTOB CYZIeOHON HKCIEPTHU3BI.

4. [Ipumenenne MeTonoB cBeToBOM  Mukpockonuu npu | OIIK - 6, IIK - 3
MCCIIETIOBAaHUH 0OBEKTOB CY/1€OHON AKCIIEPTU3HI.

S. [IpumeHenne MeTonoB 31eKTpoHHOM Mukpockonuu npu | OIIK - 6, 1K - 3
MCCIIETOBAaHUH 0OBEKTOB CY1€OHON AKCIIEPTU3BI.

6. MeTon KadyecTBEHHBIX XHMHUecKux peakuuid u ero | OIIK - 6, TIK - 3
WCIOJIb30BaHUE TPU HCCIEIOBAaHUM OOBEKTOB CyIeOHOU
HKCHEPTHU3BL.

7. Hcnonb3oBanue MHUKPOKPHCTAJUIOCKOITUI npu | OIIK - 6, I1K - 3
HCCIIeIOBAaHUH O0BEKTOB CYZI€0HOM HKCIEPTH3BI.

8. CrniekTpockonusi ¢ WHAYKTHBHO-CBsizaHHOW Ttazmoii — | OIIK - 6, TIK - 3
NEPCIEKTUBHBIA ~ METOA  HCCIelOBaHHUA  OOBEKTOB
Cy/1eOHOM DKCIIEPTH3HI.

9. [Tpumenenne cnexkrpodoromerpuun B YO u Bugumoii | OIIK - 6, IIK - 3
00J1aCTH CIIeKTpa B Cy/IEOHO-IKCIIEPTHBIX NCCIEAOBAHUSX.

10. | Ilpumenennme wmeroma MK  cmekrpockommm  mpu | OIIK - 6, TIK - 3
UCCIIeIOBAaHUH O0BEKTOB CYZIeOHOM HKCIEPTH3BI.

11. | Bosmoxnoctn  wmeroga KP  cmekrpockormmu  mpu | OIIK - 6, TIK - 3
UCCIIeIOBAaHUH O0BEKTOB CYZ€OHOM HKCIEPTH3BI.
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12. | Ilpumenenue Metona TazoxkuaKocTHOWM xpomartorpaduu | OIIK - 6, IIK - 3
IIPU MCCIIEA0BAaHNU OOBEKTOB Cy/1IeOHON 3KCIIEPTH3HI.

13. | Ilpumenenue wmeroma BOXX mnpu wuccnemoBanuu | OIK - 6, I[IK - 3
00BEKTOB CYJICOHOM IKCTICPTU3HI.

14. | Ilpumenenue werona TOHKocHOWHONW xpomarorpaduu | OIIK - 6, IIK - 3
U UCCIICIOBAHUH OOBEKTOB CYCOHON IKCIEPTU3BI.

15. | Ucnons3oBanue OHOJIOrNYECKUX METO0B npu | OIIK - 6, I1K - 3
HCCIICIOBAaHUH O0BEKTOB CYZ€OHOM IKCIEPTH3BI.

3. Metonuueckue peKOMEH/IaIuH 110 TOATOTOBKE JIOKJIa 1a:

Jloknan (cooOmieHne) — caMmocTosiTenbHass paboTa CTyACHTa, MPEACTABIAIONMAs Co00M
nyOMMYHOE  BBICTYIUICHHE IO  MPEJACTABICHHUIO IOJYYCHHBIX  PE3YyJIbTaTOB  PEUICHUS
onpeaenéHHON yueOHO-TTPaKTUIECKON TeMBI (3a1a4n).

Tema nmoknama MokeT OBITh BBIOpaHAa W3 MPEIJIOKEHHOTO CIHCKA WM 3asBJICHA
CTYZICHTOM CaMOCTOSITEJIBHO MCXOJISI U3 €r0 HAYUHBIX MPEAIOYTCHHN.

O6beM TekcTa Joknaga cocrapiseT 4-6 ynuctoB (7-10 MUHYT yCTHOTO BBICTYIUICHMS).
CogepxaHue J0KJIaga JOJKHO COOTBETCTBOBATH 3asBICHHOM TEME U HMMETh JIOTHYHYIO
MOCIICIOBATEIbHYI0 CTPYKTYpy. Ilpum TOArOTOBKE JOKIaga HEOOXOJUMO HCIOIb30BaTh
HECKOJIbKO (HE MEHEee TpeX) MEeYaTHBIX WU DJICKTPOHHBIX MCTOYHUKOB HH(OPMAIUH, B TOM
YHUClie OMyOJIMKOBAHHBIX B TOCIEAHHE Tonbl. [IpyM W3I0KEHUU JHCKYCCHOHHBIX BOIIPOCOB
HEOOXO0IMMO MTPUBECTH U NIPOAHATM3UPOBATh PA3JIMYHbIC BAPHAHTHI UX PEUICHHUS.

B ciydae HEOOXOAMMOCTH CTYACHT TOTOBHT COOTBETCTBYIOIIME HJUTFOCTPATUBHBIC
MatepHualibl (MPE3CHTAINI0), KOTOpPhIe MPEICTABIsCT B pPaMKax ayJAMTOPHOTO BpPEMEHHU (Ha
CEMHUHAPCKOM 3aHATHH) B POpPME BBICTYILICHUS C YCTHON PEUBIO.

4. Kpurepuu orlleHUBaHUSA:

Kpurepun baubl

CTyneHT NOJHOCTBIO PACKPBLI TEeMy [JOKJIaAa, pelni Bce 2
NIOCTaBJICHHBIE 3a/1auu. [Ipy MOATOTOBKE JOKJIAAa MCIIOIB30Bal
COBPEMEHHbIE€ MCTOYHUKM WHGPOpPMALUK, MpPOBEN TIITyOOKUi
aHaiM3 W o0oOmeHue uHPoOpMAMK, CcHOpMYyIUpOBaT U
000CHOBaJl COOCTBEHHYIO TOYKY 3PEHHUsI Ha paccMaTpUBacMble
BONPOCHL. ~ Marepuan  u3jarajl  JOTHYHO,  CHCTEMHO,
IPOJIEMOHCTPUPOBAT  CBOOOJHOE  BJaJleHHE  CIEHUAIbHBIM
TEPMUHOJIOTHUECKUM ammapartoM. lIpu TOATrOTOBKE HOKIana
CTYAEHT NPOSIBUI TBOPUYECKHUH MOJIXO.

CTyaeHT B 1IeJIOM pacKpblUl TEMY TOKJIaAa, YAaCTUYHO PEUIHIT BCe 1.5
nocTaBlieHHbIC 3a7auu. [Ipu MOArOTOBKE TOKJIa/la MCIOIh30BAll,
B OCHOBHOM, COBPEMCHHBLIC HCTOYHHUKH I/IH(i)OpMaHI/II/I, caciall
CaMOCTOSITENIbHBIE BBIBOJBI U MPEIJIOKEHHUS O TeMe JOKIaaa,
rIyOmHa aHanmm3a W 0000meHus wHGOpMAIUK TMPOsBICHA Ha
CpenHeM YpoBHE. Marepuan u3narai JIOTUYHO, CIEeIHaTbHBIM
TEPMHUHOJIOTMYCCKHUM  allliapaToM BJIAJACCT. HpI/I IIOATOTOBKE
JOKJIaJia CTYACHT MPOSIBIII DJIEMEHTHI TBOPUYECKOTO MOIXOA.

CTyleHT H€ TMOJHOCTBIO PACKPBUI TEMY JOKJIaja, JIWIIb 1
YaCTUYHO pEelWI OTAENbHbIE TMOCTaBleHHbIE 3aaaud. llpu
MOJTOTOBKE JIOKJIa/a MCMHOJIb30Bal HEAOCTATOYHOE KOJIUYECTBO
COBPEMEHHBIX MCTOYHMKOB WH(popmanuu. CTyJIeHT He crenaln
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CaMOCTOSITENIbHBIE BBIBOJBI U MPEIJIOKEHHUS O TEME JOKIAMaa,
rIyOumHa aHanu3a ¥ 0000meHus WHGOPMAIMK HE IMPOSBIICHA.
CTyleHT MpOoSsIBWII JIMIL OTACTbHBIC 3JIEMEHTH JIOTUYHOCTH B
U3JI0KCHUU MaTepualla, CICIUAIBHBIM TEPMHHOJIOTUYCCKUM
amnmapaToM BJaIeeT 4YacTU4HO. lIpm mMOAroTOBKE JOKJIana
CTY/ICHT HE MPOSBIJI TBOPYECKOTO IMOAX0JIA.

CryneHT He pacKpbUl TEMY AOKJala U HE PEIIN IOCTABICHHbIE Mmenee 1
3ajaud. Jloxkimaxm DOATOTOBIEH Ha OCHOBE  yCTApEBUIMX
WHPOPMALIMOHHBIX HMCTOYHHMKOB. He mpoBeneH ananmu3 u
00o011eHne MaTepuaia, He CllelaHbl CAMOCTOSATENbHbIE BHIBOIBI.
CTyneHT HeJNoruueH B M3JI0KEHUM Marepuaja, HE BIaJeeT
CIEIMAJIBHBIM TEPMUHOJOTMYECKUM aIIAPaTOM.

JlaGopaTopHbIe padoOTHI

1. IlepedyeHb KOMIIETEHIIUN (YacTH KOMIIETEHIIUU), MPOBEPSEMBIX OIICHOYHBIM
CpelICTBOM (HauMEHOBAHUE, KO):

OIIK-6. CrnocoOHOCTE HCIIOIL30BATh TCXHUKO-KPUMHHAJIUCTUICCKUC MCETOAbI M CpCACTBA,
TAKTHUYCCKUC IMPUCMBbI ITPOU3BOACTBA CIICACTBCHHBIX ﬂCﬁCTBHﬁ B COOTBCTCTBHH C MCTOJHKaAMHU
PAaCKpbITHA U pacClICAOBAHUA OTACIIbBHBIX BUIOB U I'PYIIII HPGCTYHHGHHﬁ, BBIIIOJIHATD (1)YHKI_II/II/I
CriequaJIMCTa Ipr NpOBCACHUHN NPOUCCCYAIbHBIX U HCIIPOLUECCYaJIbHbBIX HeﬁCTBHfI.

IIK-3. CnocobHOCTh IIPUMCHATb CCTCCTBCHHOHAYYHBIC WU MATEMATHYCCKUC MCTOAbI IIPpU
PCIICHHUN HpO(l)eCCI/IOHaJH)HI)IX 3a7la4, HCIOJIL30BAaTh CpCACTBA HU3MCPCHHA, B TOM YHUCIIC K
OopraHu3ali U OCYHICCTBJICHUIO MCpOHpI/IﬂTI/Iﬁ 10 SKCITyaTallur, IMMOBEPKE U HUCIIOJIB30BAHUTIO
TCXHUYCCKUX CPCACTB B 3KCHepTHOI71 IIPaKTHUKE.

2. [lepeyens Tem J1a0OPaTOPHBIX pabOT:

Ne Tema Koa xomMnereHuuu

n/n (4actu
KOMIIETEHIIUH)

1. OrnpezeneHne MmI0OTHOCTU XKUJKOCTH BECOBBIM METOJIOM. OIIK -6, 1K - 3

2. HccnemoBanme  mopdonorndeckux — npuszHakoB  00wektoB | OIK - 6, IIK - 3

CyneOHON »SKCIepTH3bl (MaTepualioB MHUChMa B IITPUXAX,
TEKCTHJIHHBIX BOJIOKOH) METOJIOM ONTHYECKON MUKPOCKOITHH.

3. DKCeTpakuus Kak MeToJl MpoOonoarotToBku U npeasaputensHoro | OIIK - 6, 1K - 3
WCCIICIOBAHHSI MATEPUAIIOB IHCHMA.

4. Cnektpodoromerpusi kak wmeroa wuccinenoBanus kpacureneit | OIIK - 6, TIK - 3
MaTEepHAJIOB MMHUChMA.

S. TonkocnoiiHas xpomarorpaduss kak weroa wuccienoanus | OINK - 6, TIK - 3

KpaCHTeHCﬁ MaTCpHraJIOB IMUCbMaA.

3. Kpurtepuu orieHUBaHUS:

Kpurepun bajbl

CTyaeHT AEMOHCTPUPYET TIIyOOKHE TEOPETUYECKHE 3HAHUS U YMEHUE 2
MPUMEHSTh UX Ha mpakThke. O0agaeT moIHOCThI0 cPOPMUPOBAHHBIMU
HABBIKAMU PabOTHl ¢ TEXHUYECKHUMH CPEJICTBAMHU. YMEET BCECTOPOHHE
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AHAJIN3UPOBATH PE3YyJIbTAThI MMPOBCACHHBIX SKCIICPUMCHTAJIbHBIX
I/ICCJ'ICI[OBaHI/Iﬁ U JACJIaTb Ha HMX OCHOBC IIPABUJIBHBIC 00O0CHOBaAHHBIE
BBbIBOJbI.

CryneHt o0nafaer TEOPETHUECKUMMU 3HAHMSIMH, HO HCIIBITHIBAET 1.5
HEKOTOpbIE 3aTPYIHEHUS MIPU UX MPAKTUYECKOM NpuMeHeHun. HaBbiku
paboThl C TEXHUYECKUMH CpPEICTBAMHU, B ILEJIOM, CPOPMHUPOBAHBI.
AHanu3 pe3yabTaToOB IKCIEPUMEHTAIBHBIX HCCIICIOBAHUN MPOBOJIUT, B
OCHOBHOM, KOPPEKTHO, B BBIBOJ[AX JOMYCKAET HEKOTOPbIE HETOUHOCTH.

CTyneHT, B OCHOBHOM, O0OJIaJaeT TEOPETUYSCKUMHU 3HAHHUSIMH, HO 1
UCIBITBIBACT 3HAYUTEIIbHBIC 3aTPYJHCHHS MPH HUX IPAKTHYCCKOM
npuMeHeHud. HaBblku  pabOTBl € TEXHHYECKUMHU  CPEICTBAMU
c(OpMHUPOBAHBI YaCTUYHO. AHAIHM3 PE3yJbTAaTOB JKCIIEPUMEHTAIBHBIX
WCCJICIOBAHUI TPOBOAMT TIOBEPXHOCTHO, B BBIBOJAX JOIYCKAeT
OIIMOKH U HETOYHOCTH.

CryneHT He o00najaeT TEOPETUYECKUMHU 3HAHUSMM M HE YMEeT menee 1
OPUMEHATh HX Ha mpakTuke. HaBblku paboThl ¢ TEXHUYECKUMU
cpeacTBaMu He copMHpOBaHbL. He ymeeT aHaan3upoBaTh pe3ynbTaThl
IPOBE/IEHHBIX AKCIEPUMEHTAIbHBIX MCCIEJOBaHUN U  JIOIyCKaeT
IPUHLMIINAAIbHBIEC OIIMOKH B C/IEJIAHHBIX BHIBOJAX.

JlesioBasi Urpa

1. IlepedyeHb KOMIIETEHIIUN (YacTU KOMIIETEHIIMH), MPOBEPSIEMBIX OIICHOYHBIM
CpelICTBOM (HauMEHOBAHUE, KO):

OIIK-6. CrnocoOHOCTE HCIIOIL30BATh TCXHUKO-KPUMHHAJIUCTUICCKUC MCETOAbI M CpCACTBA,
TAKTUYCCKUC IMPUEMBbI IMPOU3BOACTBA CIICACTBCHHBIX HGﬁCTBHﬁ B COOTBETCTBHH C MCTOJHKaAMHU
PAaCKpbITHA U pacCCICAOBAHUA OTACIIBHBIX BUIOB U I'PYIIII HpeCTYHHeHHﬁ, BBIINIOJIHATD (I)YHI(I_[I/II/I
CriequaJIicTa Mpy MpoBCACHUHN MMPOUCCCYATIbHBIX U HETIPOLECCYAIIbHBIX I[CI\/'ICTBI/II\/'I.

MK-3. CnocoOHOCTh IMPUMCHATb CCTCCTBCHHOHAYYHBIC WU MATEMATHYCCKUC MCTOABI IIPpU
PEIICHHUN HpO(l)eCCI/IOHaJ'II)HI)IX 3a7a4, HCIOJIb30BATh CpPCACTBA HU3MCPCHHA, B TOM YHUCIIC K
opraHu3ali U OCYHICCTBJIICHUIO MepOHpI/IHTI/II\/’I IO 3KCILTyaTalluy, MMOBEPKEC U HCIIOJIb30BAHHUIO
TCXHUYCCKUX CPCIACTB B SKCHepTHOﬁ IIpaKTHUKE.

2. Tema urpst:
Be160op cxembl Cyne0HO-3KCIIEpPTHOTO MCCIEOBAHMS C MCIOIb30BAHHEM €CTECTBEHHOHAYYHBIX
METOOB 111 00BEKTOB Pa3INUHBIX POJOB U BUIOB SKCIIEPTH3:

— JJAKOKPACOYHBIX MAaTEPUAJIOB U MMOKPBITHI

— METaJUIOB U CIUIaBOB

— JICKapCTBCHHBIX CPCICTB

— CTeKIa

— MaTepuaJioB JOKYMEHTOB U AP.

3. Konuenius urpsi:
I'pynna (moxarpymma) CTYyISHTOB pa30MBaeTCs Ha HECKOIBKO KOMHCCHH 3KCHEpPTOB (COCTaB
KoMUCCHI popMupyeTcs J100 MO YKa3aHHUIO MPENoaBaTeis, JU00 M0 KeJlaHUIo CTYyIeHTOB). B
KOKIOM KOMHCCHM OIpeNenseTcss BeAylmMid SKcrmepT. Beaymme sSKcmepTsl MOMy4aroT oOT
IpernoAaBaTessl MOCTAHOBICHWE O HA3HAYEHHHM DSKCIEPTH3BI, OOBEKTHI SKCHEPTH3Bl (B pAae
CIIy4aeB) M OpPraHU3yIOT paboTy KOMHCCHH. VIcXoas u3 3aJaun SKCIEepTU3bl, a TAaKKe, B cIydae
HEOOXOJUMOCTH, HCHOJIb3YsI METOJAbl MPEABAPUTEIHLHOTO HCCIEeN0BaHUS (BHELIHUN OCMOTP,
MHKPOCKOIIHIO, TPOObI HAa pPacTBOPUMOCTH), KaxkJas KOMHCCHS INpeanaraeT M 0OOCHOBBIBAET
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ONTUMATBFHYI0O CXEMY O3KCIEPTHOTO HCCIENOBAaHUS TMOIYYeHHOro oO0bekTa. [lo okoH4aHuuM
paboThl KOMUCCHIT OpraHu3yeTcst 00Cy X AeHUEe Pe3yIbTaTOB U 00IIast TUCKYCCHSI.

4. Pomu: pacrpeiesieHre posed MPOUCXOAUT B COOTBETCTBUU C ITOJTYUYCHHBIM 3aJaHUEM.

5. OkHUIaeMblil pe3yJIbTaT: NpUOOPETEHNE YMEHUS PEMIATH PODECCUOHATBHBIE 3a/[aUH.
6. MeToauuecKne MaTepHabl O MPOBEICHHIO: pa3IaTOuHbLi MATEPHAI 110 TEME.

7. Kputepuu olieHUBaHUS:

Kpurepun

Banabl

CTyneHT AIeMOHCTPUPYET TITyOOKUE TEOPEeTUUCCKUE 3HAHUS U YMEHUE
MPUMEHSITD ux Ha MIPaKTUKE. Ob6nanaer MIOJIHOCTBIO
c(hOpMUPOBAHHBIMU HABBIKAMHU PA0OTHI C TEXHHYECKUMU CPEICTBAMH.
YMeeT BCECTOPOHHE aHAJIM3UPOBATh PE3YyIbTaThl IPOBEICHHBIX
OKCIIEPUMEHTAJIHBIX ~HMCCIICIOBAHUA M JIeJlaTh Ha WX OCHOBE
MpaBUJIbHBIE 000CHOBAHHbBIE BBIBOJIBI.

CryneHt o0namaeT TEOPETUYECKHUMHU 3HAHUSIMH, HO HCIBITHIBAET
HEKOTOpBIC 3aTPyAHCHUs TMPH HMX NPAKTUYCCKOM IPUMCHCHUU.
HaBpikn  paboThl C TEXHHYECKHMH CPEJICTBAMH, B  IIEJIOM,
chopMupoBaHbl.  AHalU3  pPE3yNbTaTOB  3KCIIEPUMEHTAIbHBIX
UCCJICIOBAHWI TPOBOJIUT, B OCHOBHOM, KOPPEKTHO, B BBIBOJAX
JIOITYCKAaeT HEKOTOPBIC HETOUHOCTH.

1.5

CTyzneHT, B OCHOBHOM, 0O0JaJaeT TEOPETUYCCKUMH 3HAHUSIMH, HO
UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPYIHCHHS IPH HX IMPAKTHYCCKOM
npuMeHeHnd. HaBbplkM paboOTBI € TEXHUYCCKUMH  CPEACTBAMH
c(hOpMHPOBaHBI YaCTHYHO. AHAIIN3 PE3y/IbTATOB dKCICPUMEHTAIbHBIX
WCCJICIOBAHUI TIPOBOJUT ITOBEPXHOCTHO, B BBIBOJAX JIOMYyCKaeT
OIIIMOKN X HETOYHOCTH.

CTy,Z[CHT HC 06naz[aeT TCOPCTUUCCKUMU 3HAHUAMHU W HEC YMCCT
MNPpUMCHATh HMX Ha IIPAKTHKEC. Hapwixu pa6OTI)I C TCEXHUYCCKUMH
cpeacrBamu HC C(I)OpMI/IpOBaHBI. He YMECT AHAJIM3UPOBATb
pE3yiabTaThl MNPOBCACHHBIX JSKCIICPUMCEHTAJIbHBIX I/ICCJIGI[OBaHI/Iﬁ u
JOIMYCKACT MPUHIUITNAJIbHBIC OIIMOKH B CACIaHHBIX BBIBOAAX.

Menee |
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TecToBBIC 3a1aHUA

1. IlepeueHbp KOMMETEHUMN (YaCTH KOMIIETCHIIMHU), MPOBEPAEMBIX OIICHOYHBIM
CpeACTBOM (HaMMEHOBaHUE, KOJ):

OIIK-6. CriocoOHOCTh HCHONB30BATh TEXHUKO-KPUMUHAIMCTHYECKHE METOAbI U CPE/ICTBA,
TaKTUYECKUE MPHUEMBI MPOU3BOJCTBA CIEICTBEHHBIX JEHCTBUHA B COOTBETCTBUHM C METOAMKAMHU
PACKpBITUSL M pacCIIeIOBAaHMs OT/IEIBbHBIX BUJIOB M TPYII MPECTYIUICHNUH, BHIIOIHATD (DYHKIMU
crienManucTa Ipy MNpoBEJCHUN IPOLIECCYalbHbIX U HENIPOLECCYAIbHBIX I€HCTBUM.

IIK-3. CnocoOHOCTh NPUMEHSTh E€CTECTBEHHOHAYYHBIE M MaTeMAaTU4YEeCKUE METOIbl TpHU
peleHH NpOQecCHOHANbHBIX 3a/ay, HCIOJIb30BaTh CPEJICTBA W3MEPEHUs, B TOM YHUCIE K
OpraHM3alMi U OCYLIECTBIICHUIO MEPONPUATUHN 0 IKCIUTyaTallid, IOBEPKE U HCIOJIb30BAHUIO
TEXHUYECKHUX CPEJICTB B IKCIIEPTHOM ITPAKTHUKE.

2. [IpumepsI TECTOBBIX 3a/TaHUN:

OIIK-6. CriocoOHOCTh HCIONB30BATh TEXHUKO-KPUMUHAIMCTHYECKUE METOABI U CPEICTBA,
TaKTUYECKUE MPHUEMBI NPOU3BOJCTBA CIEICTBECHHBIX JEHCTBUHA B COOTBETCTBUM C METOJUKAMU
PACKpBITUSL U PACCIEIOBAaHUS OTIEIbHBIX BUJIOB U TPYIII MPECTYIUIEHUH, BBIIONHITh (QYHKINUN
crienManucTa Ipy MpoBEACHNUHN MPOLIECCYANbHBIX U HENPOLIECCYyaIbHbIX JEHCTBU.

11

S: MeTtoa 3KCnePTHOTO UCCIEAOBAHUS — 3TO

-1 QITOPUTM PEIICHUS SKCIIEPTHOU 3a1a4u

-: TeXHUKa (MIpuOOpHI, anmapaTtypa), HpuMeHsemMas 11 0OHapyKeHUs U
UCCJIEIOBAHUS OOBEKTOB CY1I€0HOM IKCTIEPTHU3BI

+: cuctema JIeUCTBUIA U OTIEPAIMi BHISIBICHHS] CBOMCTB OOBEKTOB Cy1€0HOM
AKCIIEPTHU3bI, HEOOXOIUMBIX JIJISl PELICHUs TOCTaBICHHOTO Mepe]] IKCIIEPTOM
BOIIpOCa

-: cUcTeMa npeanucanuil (ykazaHuii) JUisl perieHust SKCIIepTHOM 3a1aun

I: 2

S: Xumudeckre METOIbI UCTIONB3YIOT JJIS

+: pa3aeyICHUs BEIIECTB

-: OIPEAEIEHUS TIJIOTHOCTH BENIECTB

+: KOHIIEHTPUPOBAHMUSI BEIIIECTB

+: onpenesneHus (0OHapy>KEeHUs ) BEIIECTB

I: 3

S: OCHOBHBIMU JIEMEHTAMH ONTUYECKOTO (CBETOBOT0) MUKPOCKOIIA SIBJISTFOTCS
+: 00BEKTUB

+: OKYJISIpBI

-: mudpakIMOHHAS PEIIeTKa

+! ICTOYHHUK CBETa

-. IPUCMHHK CBCTa
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I: 4
S: ATOMHO-3MHCCHOHHAs CIIEKTPOCKOIUS OCHOBaHAa Ha M3MEPEHUU
BHCKTPOMaFHI/ITHOFO I/IBJ'IyLIeHI/I}I, KOTOpOC

- MIOIJIOUIAETCS aTOMAMMU
+: HCITyCKaeTCsl aTOMaMHU

-: pacceuBaeTcsl aTOMaMHU

-: OTpakaeTcsi aToMaMu

I:5

S: K MeTogam MoJIeKyIsIpHON CIIEKTPOCKOITUU OTHOCUTCS
+: TIOMUHECIICHTHBINA aHaJIN3

+: meton KP cniektpockonnu

+: uH(pakpacHas CeKTPOCKOIHS

-: PEHTI€HOCTIEKTPAJIbHBINA METOT

IIK-3. CnocoOHOCTh MPHUMEHSTh €CTECTBEHHOHAYYHBIE W MaTEeMaTUYECKHE METOIbI TIpU
peleHn NpoQecCHOHANbHBIX 33/ay, HCIOJIb30BaTh CPEJICTBA W3MEPEHUs, B TOM YHCIE K
OpraHM3alu U OCYILECTBICHUID MEPONPUATUM II0 JKCIUTyaTalWH, IIOBEPKE U HCIIOIb30BAHUIO
TEXHUYECKUX CPEJICTB B DKCIIEPTHOU IIPAKTHKE.

I:1
S: ATOM COIEPKUT MOJIOKUTENHHO 3apsHKEHHOE SAPO U ABMKYIITUECS BOKPYT HETO
10 TEM WJIU UHBIM opOuTam ###.

+: 3JICKTPOHBI

I: 2

S: BugamMu XUMUYECKOU CBA3H SBIIAIOTCS

-: MAarHuTHas CBA3b

+: IOHHAaY CBI3b

+: KOBAJICHTHAs CBA3b

-1 DIIEKTPOCTATUUYECKAs CBA3b

I: 3

S: B pe3ynbrate MaTeMaTH4ECKON 00pabOTKU Pe3yJIbTaTOB U3MEPEHUI
n3MepseMasl BeJIMUMHa ONPEACTSAECTCS B BUIEC

- IIOJIOKUTEIBHOIO YHCl1a
-. 4yuciia

+: UHTEpBaia

- OTPULATENBHOIO YHCJIIa

I: 4

S: UcnbiTanre Ha MUKPOTBEPIOCTh UCTIONB3YIOT MIPU UCCIETOBAHUN U3IETUN U3
+: METAJIJIOB U CILIaBOB

-: BOJIOKOH

+: CTEKJIA

-: Oymaru
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I:5
S: I1o mpuHIHUITY TTOTYYEHHS YBEIMYEHHOTO N300PaXKEHUSI MUKPOCKOITMYECKUE
METOAbI ACJISIT HA METOAbI

- aTOMHOM MUKPOCKOIINHU

+: ONTUYECKOH (CBETOBOI) MUKPOCKOIINN

-2 MOJIEKYJISIPHOW MHUKPOCKOIIAN

+: 3JIEKTPOHHON MUKPOCKOIINH

I: 6

S: DAEKTPOHHYIO MUKPOCKOIUIO MO MPUHIIMITY HOJYYEHUS! YBETUUEHHOTO
M300paKeHUsI JENIST Ha METO/IbI

-: JIIOMAHECUEHTHOM JIEKTPOHHON MUKPOCKOIIUHU

+: IPOCBEYMBAIOIIEHN JIEKTPOHHOW MUKPOCKOIIHH

-: CPABHUTEJIBHOW JIEKTPOHHON MUKPOCKOIINHU

+: pacTpoOBOM INEKTPOHHON MUKPOCKOIINHU

I:7

S: OCHOBHBIMU 3JIeMEHTaMH XpoMaTorpada sSBISIOTCS

+: yCTpONCTBO BBOJIa MPOOBI

+: KOJIOHKa

-: IPEAMETHBIN CTOIMK

+: IETEKTOp

I: 8

S: Xpomarorpad nis BOXX ornuyaercst oT razoBoro xpomarorpada HaJIudruem
-2 CUCTEMBI BAKyyMHUPOBAHUS

+: Hacoca JJIs MoJlauu MOJABMKHOU (pa3bl

+: pe3epByapa AJis MOJBXKHOU (a3l

-1 YCTpOMCTBA JIs1 UCTIAPEHUS TPOOBI

19

S: YcTaHoBieHHE METPOJIIOTMYECKUMHU OpraHU3aALUSIMHU MOTPEIIHOCTH CPEJCTB
W3MEPEHUI U UX MPUTOJHOCTH AJIA SKCIUTyaTalluy Ha3bIBAETCS

-2 MaCMOPTU3ALUS
+: IIOBEpKa

-: cepTuduranus
-: FOCTUPOBKA

I: 10
S: Hacrpoiika cpencTB U3MEPEHHH C 1ENbI0 TOBECHUS UX MTapaMeTPOB JI0
3HAYEHUN, COOTBETCTBYIOIINX TEXHUYECKUM TPEOOBAHUSIM, Ha3bIBACTCS

-: MacOPTU3ALUS
-: IOBepKa

-: cepTudukanus
+: FOCTUPOBKaA
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3. Kpurepuu onieHnBaHusI:

Kpurepun banbl
CryneHt naet npaBwiibHble 0TBeTh HA 90-100 % TecTOBBIX 3a1aHuit 2
CtyneHT naet npaBuiibHbIe OTBETHI Ha 70-90 % TecTOBBIX 3a1aHU 15
Crygnent aaet npaBuibHbie 0TBETHI HA 50-70 % TecTOBBIX 3a1aHU 1
CTylleHT 1aeT npaBUiibHbIE OTBETHI HA MeHee S0 % TeCTOBBIX 3aAaHUi Mmenee [
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@dopMa BONPOCOB JJISI IK3aMeHa

DenepanbHOe rocyIapcTBeHHOE 0I0/1:KeTHOE 00pa30BaTeIbHOE YUpe:KaeHue BhIcIero 00pa3oBanus

«POCCHUMCKHI I'OCYIAPCTBEHHBII YHUBEPCUTET IIPABOCY IUSH»

Bonpocsl, BBIHOCHMbIE HA IK3aMeH, 10 IMCHUIJINHE
«EcTecTBEeHHOHAYYHbIE METOAbI CYyAe0HO-IKCIIEPTHBIX HUCCJIe0BAHNID)

[TonaTre MeToja M CpeacTBa AKCIEPTHOro uccienoBanus. Knaccudukarmum
METOJIOB M CPEJCTB IKCIEPTHBIX UCCICTIOBAHUM.

Kputepun BO3MOXXHOCTH NPUMEHEHHS METOJIOB U CPEICTB HKCIEPTHBIX
uccienoBannii. Kputepunm omeHkd >(PPEKTHBHOCTH METOJa SKCIEPTHOTO
HCCIICIOBAHUS.

[IpaBoBbIE OCHOBaHHS TPUMEHECHHSI METOJOB M CPEICTB DKCIEPTHBIX
HCCIEeIOBaHMH.

[ToHaTHE METOIMKHU IKCIEPTHOro MccienoBaHus. Kmaccudukanus MeTomuK
AKCIIEPTHOIO uccienoBanus. CTpyKTypa 3KCIEPTHON METOJIUKH.

[Tonstue atoma. CTpoeHUE aTOMOB.

[Tonsitue mosiekynbl. CTpOCHHE MOJIEKYIL.

[Tonsarue BemectBa. Knaccudukaiius BemecTB Mo pa3iMnuHbIM OCHOBAHUSIM.
ITonsiTe cocTaBa BemiecTBa. Buabl cocTaBa BellecTBa.

OCHOBHBIEC TIOJIOKCHUSI W TIOHATUS METpoJioruH. KpumMuHanncTuyeckas
METPOJIOTHSI.

.IlonsTue HN3MCPCHU, CANHUI] HU3MCPCHHUA " CpPCaCTB HN3MCPCHMUA.

[TorpemHoCTH CPEACTB U3MEPEHUN U PE3YIIBTATOB U3MEPEHHUM.

TuIBI TOTPEIHOCTEN PE3YIBTATOB H3MEPEHHUI.

MaremaTtudeckas o00paboTKa pe3yJbTaTOB U3MEPEHHUIA.

[TonsaTue 1 BUIBI PUBUKO-TEXHUYECKUX METOJIOB UCCIICIOBAHMUS.

[ToHsaTHE MAcChI ¥ TUIOTHOCTU U METOIbI UX OTpPEJICICHUSI.

XapakTEepUCTUKN MEXaHUYECKUX CBOMCTB U METO/IbI UX OINPEICICHUS.
[Ipumenenue MeTONOB ompenencHus: (PU3NYECKUX CBOWCTB MpU CYIAeOHO-
AKCIEPTHOM UCCIIE0OBAHUU CTEKIIA.

MukpockonuyecKkre MEeTO bl aHAIN3a, UX KiIacCu(UKalus U UCTI0JIb30BaHUE B
Cy1eOHOM dKCIIEPTHU3E.

OnTtuueckas (CBETOBas) MUKPOCKOIWS: OMpEIeSIeHUe, MPUHIUI TOJTYYEHUS
YBEIMYEHHOTO0 HM300pa)KEHUs, UCIOJb30BaHUE /JII MCCIEAOBAHUS OOBEKTOB
CyZ1eOHOM DKCTIEPTHU3HI.

CrtpoeHre ONTUYECKOr0 MUKPOCKONA. Y BETUYEHNE MUKPOCKOIIA.

Buasl B3auMOJIECTBUS CBETAa C BEIIECTBOM M UX HCIOJIb30BAHHE B
ONTHUYECKOH (CBETOBOM) MUKPOCKOIIHH.
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Metoasl ontuueckod (CBETOBOWM) MHMKPOCKONMM M WX HCHOJIb30BAaHHE B
CyI€OHO-IKCIIEPTHBIX UCCIICTOBAHUSIX.

DJIEKTPOHHAsi ~ MHUKPOCKONMS:  ONpENENICHHE,  NPUHLMI  IOJYyYECHUS
YBEIMYEHHOTO0 HM300pa)KE€HUs, UCIOJb30BaHUE JII HCCIEAOBAHUS OOBEKTOB
CyJ1Ie0HOM SKCIIEPTHU3HI.

[IpocBeunBaromas (TPaHCMUCCUOHHAS) JEKTPOHHAST MUKPOCKOIHUS: MOHSATHE
Y UCIOJIb30BAHUE IS UCCIIEA0BAHMS O0OBEKTOB CyAE€OHON IKCIIEPTHUHI.

.P&CTpOBaH QJICKTPOHHAsA MHKPOCKOIIMA: IIOHATHC W HCIIOJB30BAHUC [JIA

UCCIIEIOBaHMS 0OBEKTOB Cy/1IeOHON IKCIIEPTU3HI.
MeToabl XUMHYECKOTO aHAJIN3a U WX HCIIOJIb30BAaHUE B CyNIEOHO-IKCIIEPTHBIX
UCCIIEIOBAHMSIX.

. MGTOIIBI Pa3aCICHUA 1 KOHIOCHTPHUPOBAHUA
217,

Metonpl  ompenenaeHUsT KauyeCTBEHHOIO M KOJIMYECTBEHHOTO  COCTaBa
COCIMHEHNHN 1 X CMECEH.

[ToHsITHE ¥ TEOPETUIECKHE OCHOBBI CIIEKTPOCKOTTMYECKHUX METOIOB aHAIH3A.
[Ipupona u CBOMCTBA 3JIEKTPOMArHUTHOTO HU3JIyYEHUS M €r0 B3aUMOJICVCTBHE
C BEIIICCTBOM.

CrexTp: MoHATHE, CTIOCOOBI H300PaKEHUS, BUJIBI.

[TonsiTue u kIaccupuKaIy CIEKTPOCKOMMYECKIX METOI0B aHAJU3a.
CHeKTpOCKOIUYECKHEe  METOJbl  OINpE/ACNICHUs  DJIEMEHTHOTO  COCTaBa
(omTHYecKast aTOMHAsI CIIEKTPOCKOIUS U PEHTTCHOCTIEKTPAIbHBIA aHAIN3).
ATOMHO-3MHCCHOHHAS CIICKTPOCKOIHS: TIOHSATHE, BUIBI U BO3MOXXHOCTH TIPH
UCCIIEIOBAHUM OOBEKTOB CY/1I€OHON IKCIIEPTHU3HI.

ATOMHO-a0COpPOIIMOHHAs  CHEKTPOCKOMMSI U €€  BO3MOXKHOCTH  TpH
UCCJIEIOBAHUM OOBEKTOB Cy/IeOHOM IKCTIEPTU3HI.

. PEHTTeHOCTIEeKTpabHbI aHalM3: TEOPETUYECKUE OCHOBBI, MPEUMYIIECTBA,

OTPaHUYCHHMS ¥ UCTIOJIB30BAHNE B CYJCOHO-IKCTIEPTHBIX UCCIEIOBAHUSIX.
DNEeKTPOHHO-30HI0BBI MUKPOAHAIN3: TEOPETUUYECKUE OCHOBBHI,
MPEUMYIIIECTBA, OTPAHWUYEHUS W HCIOJb30BaHUE B CYJIeOHO-IKCIEPTHBIX
UCCJIEIOBAHUSIX.

PentrenoduryopeciieHTHbIN aHaIu3: TeOPETUYECKUE OCHOBBI, MPEUMYIIECTRA,
OTPaHUYCHHSI ¥ UCTIOJIB30BAHKE B CYJCOHO-IKCTIEPTHBIX UCCIEIOBAHUSIX.
MeTtoapl MOJIEKYJIIPHOW CIIEKTPOCKOIUU: MOHSITHE, TEOPETUUECKUE OCHOBBI U
HCITOJIb30BAHUE B Cy/I€OHO-IKCIIEPTHBIX MCCIICTOBAHUSX.

Knaccudukanms  METOZOB  MOJEKYJISPHOM  CIEKTPOCKONMMM M HX
HCITIOJIb30BAaHUE B CY/1€0HO-IKCIIEPTHBIX UCCIICTOBAHUSX.

AOcopb1monHas cnektpockonusi B Y® u BUAMMON 0071aCTH: TEOPETUUECKHUE
OCHOBBI, TPEUMYIIECTBA, OTPAHUYCHHS U UCIIOJIb30BaHUE B CYIe0OHO-
AKCHEPTHBIX UCCIETOBAHMSIX.



41.

42.

43.

44

45.
46.

47.
48.

49.

50.

ol.

52,
53.

35

JI'OMUHECLIEHTHBIM ~ aHalu3: TEOPETUYECKHE OCHOBBI, IPEUMYIIECTBA,
OTPaHUYCHHSI ¥ UCTIOJIB30BAHHE B CYJCOHO-IKCTIEPTHBIX UCCIEIOBAHUSIX.
NudpakpacHas CHEKTPOCKOMUS: TEOPETUYECKUE OCHOBBI, MPEUMYIIECTBA,
OTpaHUYEHHMS U UCTIOIb30BAHKE B CYJCOHO-IKCIIEPTHBIX UCCIEIOBAHUSIX.
CrekTpocKornus KOMOMHAIIMOHHOTO PAacCeMBaHUA: TEOPETHUYECKHUE OCHOBBI,
MPEUMYIIECTBA, OTPAaHUYCHUS M HCIOJIb30BAaHUE B CYACOHO-IKCIEPTHBIX
UCCJIETIOBAHUSIX.

.MaCC-CHeKTPOMeTpI/I‘-ICCKI/Ie MCTOAbI YCTAHOBJIICHHA MOJICKYJIIPHOI'O COCTaBa

U UX UCIOJIb30BaHUE B CYJCOHOM dKCIIEpTH3E.

Pentrenorpagudeckie METOAbI M UX HCIOIB30BAaHUE B CYA€OHOM SKCIIEPTH3E.
Xpomarorpadus. [lpuHuun xpomarorpaduyeckoro pasielieHus M aHaiu3a
CMecel BELIECTB.

Knaccudukanus xpomarorpapudeckux METOI0B aHAIIN3A.

Metonbl ra3oBoil xpoMarorpa@uM M HMX MCIOJb30BaHHE B CyAEOHO-
DKCHEPTHBIX UCCIECTOBAHUSIX.

MeTonbl KUAKOCTHOW XpomaTorpauu ¥ HUX HCIHOJIb30BAaHUE B CYIEOHO-
DKCHEPTHBIX UCCICAOBAHUSIX.

BricokoapexkTrBHAs KUAKOCTHAsE XpoMaTorpagusi U €€ HCIOJIb30BAHUE B
CYIEOHO-3KCIEPTHBIX UCCIIEJOBAHUSIX.

TonkociolHas xpomaTtorpadust U ee HCIOIb30BaHUE B CyJIEeOHO-IKCIIEPTHBIX
VCCIIEIOBAHUSIX.

[TonsaTre OMOTOTUUECKUX METOOB B CyACOHOM dKCIIEpTHU3E.

OcHoBuble npuHuunsl JIHK-aHanuza U ero BO3MOXHOCTH B CyAEOHO-
DKCHEPTHBIX UCCIECTOBAHUSIX.

54.OcHOBHBIE TPUHIHUIIBI OJB(MAKTOPHOTO METOJIa UCCICNOBAHUS MMAXyUUX
CJIEJIOB YEJIOBEKA.
55. UnenTrdukamoHHbIe u JMarHOCTUYECKHUE Cy1eOHO-3KCIIePTHHIE

HCCIICAOBAHUA MMaxXy4duXx CJICIO0B YCIIOBCKA.

3aBenyromniui kaheapoit /

(moamwmck) (PHO)

Kpurepnun ouieHBaHNs OTBETA HA SK3aMEHE:

Kpurepun BaJibl
CTyneHT IEeMOHCTpUpPYET TIyOOKHEe 3HaHUS MPOTrPaMMHOTO 51-60
Marepuaia, aeT pa3BepPHYThIE OTBETHl HA BCE OCHOBHBIC H
JIOTIOJTHUTEIbHBIE  BOIPOCHI, MOJTHOCTBIO ~ BIIAJIEET
HEOOXOJMMBIMH YMEHUSIMU W HaBBIKAMH TIPW BBITIOJTHCHUH
MPAKTUYECKUX 3aJaHUM.
CTyZeHT yCBOWI NPOrPpaMMHBIA Marepuan, NOpH 3TOM B 41-50
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OTBETaX Ha OCHOBHbIE M JIONOJIHUTEIbHBIE BOIPOCHI
JOIYCKAaeT  HEKOTOpble HETOYHOCTH B  H3JIOKEHUH,
NPAKTUYECKUE 3a/laHusl  BBIMOJNHSET, B IeloM, 0e3
3aTPYJHECHUH.

CryneHT, B OCHOBHOM, YCBOWJ OOJBIIMHCTBO TEM
IPOrpaMMHOT0 MaTepuana, HO MPU OTBETaX Ha BOIPOCHI
JOMYCKAaeT 3HAYUTENbHBIC OIMMMOKKM M HETOYHOCTH B
U3JIOKEHUU, TPAKTUYECKUE  3aJaHHUSI  BBIIOJIHSET C
OOJBIITUMU 3aTPYTHEHUSIMU.

16-40

CtygeHT HE 3HaeT OOJBIIMHCTBO TEM IMPOTPAMMHOIO
MaTepuana, JOMyCKaeT MPUHIMIHAILHBIC OIIMOKH B
OTBETaxX Ha OCHOBHBIC W JIOTIOJHUTEIBHBIE BOIPOCHI U B
BBITIOJIHGHUH TPAKTUYECKUX 3aJlaHul, HE CIIOCOOEH K HUX
UCIIpaBJCHUI0 03  JIONMOJHUTEIBHBIX  3aHATHH  TI0
JUCITAIIIINHE.

15 u menee
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dopmMa IK3aMEeHAIMOHHOI0 O1JjIeTa

I.[EHTPA.JII)HI)IfI OHUIINAJL
(enepasbHOro rocy1apcTBEHHOr0 0I0/I:KETHOT0 00Pa30BATEJLHOI0 YUPesKIeHHsl BbICIIEro
oOpa3zoBanus

«PoccuiicKkuil rocy1apCTBeHHbIN YHUBEPCUTET NPABOCYAUA UMEHU
B.M. JleOeneBa»

Oo6pazoBarenbHas mporpamma 40.05.03 CynebHasi skcepTU3a
(ko1 ¥ HANMEHOBaHUE TIPOTPAMMBI)

I[I/ICI_II/IHJ'H/IHa «ECTeCTBeHHOHaV‘-IHBIC MCTOAbI CVI[C6HO-3KCH€DTHBIX

HCCJIEIOBAHUN
(HamMeHOBaHUE TUCIIUIIINHEI)

1. TlonsTue MCTOAA U CPCACTBA DKCIICPTHOI'O UCCIICAOBAHU]. KJIaCCI/I(i)I/IKaIII/IH
MCTOAOB U CPCACTB IKCIICPTHBIX I/ICCJ'IGILOBaHPlﬁ.

2. ATOMHO-DMHCCHOHHAS CIIEKTPOCKOIHS: TIOHSTHE, BHIBI M BO3MOXXHOCTH
MIPU KCCIIEIOBAaHNN 0OBEKTOB CYJ€OHOM IKCTIEPTU3HI.

3aBenyromuii kadenpoit /
(nmoxmuce) (PHUO)

Ipumeuanue:
Ymeepotcoénuvie bunemol xpansames na kagheope.
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dopma 3agaHui IS DK3AMEHOB B TUCTAHIIMOHHOM (hopmaTte

40.05.03. CynebHast skcriepTu3a.
V1: EcTrecTBeHHOHAy4HBIE METOJIBI CY1€0HO-IKCIIEPTHBIX UCCIICTOBAHMIA.

V2: 3amaunue 1.

1.1

S: Ilonstue MeTola UM CpeACTBa SKCHepTHOro wuccieaoBanus. Kiaccudukanus MeTonoB
AKCHEPTHBIX UCCIICAOBAHMI IO CTEIIEHN OOIIHOCTH U CyOOpANHAIIIH.

1:11.2

S: IlonsiTHEe METOAA U CPEACTBA HIKCHEPTHOTO HccienoBanusd. Kinaccupukanuy yacTHOHAYYHBIX
(OOIIEIKCIIEPTHBIX ) METOJIOB CYI€OHO-IKCIIEPTHBIX HUCCIICOBAaHUH.

1:11.3

S: Ilonsatue wmeroga W CpeACTBa OKCIEPTHOrO HccheaoBaHusa. Kpurepuu BO3MOXHOCTH
IPUMEHEHHUS METOJIOB U CPEJICTB IKCIIEPTHBIX UCCIIEI0BAaHUM.

1114

S: DkcnepTHas MeTOIUKA: TTOHATHE U BUIBL. CTPYKTypa TUIIOBOM SKCIIEPTHOM METOIMKH.

I:1.5

S: IlonsiTre aToma 1 ero crpoeHure. KBaHTOBBIE YHciia 3JIEKTPOHA.

1:1.6

S: Ilonstre monexyssl. CTpoeHHEe MOJIEKYI. BUabl XUMIUUECKOH CBS3H.

1:1.7

S: Tonstue BemectBa. Knaccugukamum BeniecTs.

1:1.8

S: Ilonstue BemecTBa. COCTaB BEIIECTBA M €TI0 BUJIBI.

1:1.9

S: OcHOBHBIE TOJOXKEHUS W TMOHATUSA MeTpoyoruu. OOecredeHHe €AMHCTBA W3MEPEHUH B
DKCIEPTHBIX UCCIIEIOBAHUAX.

1:1.10

S: IMorpemHocTy pe3ynbTaTOB M3MEPEHUN M UX Kiaccudukamus. Matemaruueckas oOpadoTka
pe3yJIbTaTOB U3MEPEHUI.

V2: 3ananue 2.

1:2.1

S: Iloustue u BHU/IbI (1)I/I3I/IKO-TCXHI/ILICCKI/IX METOAOB HCCIICAOBaHUI. Macca ¥ mIOTHOCTE
BEIIIECTBA U METOJIbI UX OIPEICICHHUS.

1:2.2

S: IonsiTue u BUABI GUBNKO-TEXHUYECKUX METOJIOB MCCleAoBaHUsA. MexXaHnYecKue CBOWCTBA U
METOJTBI UX OIPEICIICHHS.

1:2.3

S: MHKpOCKOHquCKHe METOAbI aHaJIM3a:. IIOHATHEC, KJ'IaCCI/I(l)I/IKaI_H/II/I " HCIIOJIb30BAHHUEC B
CyNeOHO-IKCIIEPTHOM MPaKTUKE.

1:2.4

S: OnTrueckas (cBeTOBas) MUKPOCKOTMHS: MOHSATHE, BUABl U BO3MOKHOCTH TIPU HCCIEIOBAHUU
00BEKTOB CyJIeOHOM IKCTIEPTHU3HI.

1:2.5

S: YCTpoicTBO ONTHYECKOTO MHUKPOCKOIIA M €70 OCHOBHBIE XaPaKTEPHUCTHKH.

1:2.6

S: QHGKTpOHHaﬂ MHUKPOCKOIIHA: TIOHATHEC W BH/BIL. OcHOBHEIE KOHCTPYKTUBHBIC  Y3JIBI

BHCKTpOHHOFO MHKpOCKOHa N X HA3BHAUYCHHC.
1:2.7
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S: IIpocBeunBaromias (TpaHCMHCCHOHHAS) 3IEKTPOHHAS MHUKPOCKOTIHSL: CYILHOCTb,
BO3MOKHOCTH, OTPAaHUYCHHS ¥ KCTIOJb30BaHUE B CYJICOHO-IKCIIEPTHOM MTPAKTHKE.

1:2.8

S: PactpoBass (ckaHmpylomas) OdJICKTPOHHAS MHUKPOCKOINHUS: CYIIHOCTb, BO3MOXXHOCTH,
OTpPaHWYCHUS U HCIIOJIb30BAHKE B CYI€OHO-IKCIIEPTHOMN MPAKTHKE.

1:2.9

S: Xumudeckre METOIbI pa3IeieHUs U KOHIICHTPUPOBAHUSI.

1:2.10

S: Xumudeckre METO/Ibl ONpeACIICHUs] KAUECTBEHHOTO U KOJTMYECTBEHHOTO COCTaBa COCTUHEHUI
1 UX CMeceH.

V2: 3amanue 3.

1:3.1

S: CeKkTpoCKONMMYECKUE METOIbI OMPEEICHHS IEMEHTHOTO COCTaBa: IMOHATHE, TEOPETHUYCCKUE
OCHOBBEI, Knaccnquaum{ 1 UCITIOJIB30BAHUC B CYI[e6HO-3KCHepTHI)IX HCCIICOOBAHUAX.

1:3.2

S: ATOMHO-BMI/ICCI/IOHHaﬂ CHCKTpOCKOHI/ISII TGOpeTI/I‘-IeCKI/Ie OCHOBBI, BHABI, BO3MOXHOCTH H
MCIOJIb30BaHUE TIPU UCCIIEIOBAHUH OOBEKTOB CY/IeOHON IKCIIEPTU3HI.

1:3.3

S: AToMHO-a0COpOLIMOHHAs ~ CIIEKTPOCKOIMS:  TEOPETUYECKHE  OCHOBBI,  BO3MOXXHOCTH,
HpGI/IMYHIGCTBa, OFpaHI/I‘{eHI/ISI 1 UCIIOJIB30BAHUC B CyIIC6HO-3KCHCpTHI)IX HUCCJICOOBAHUMX.

1:3.4

S:  DJNeKTpOHHO-30HJOBBIA  MHUKPOAHAIN3: TEOPETUYECKHE  OCHOBBI,  BO3MOXHOCTH,
MPEUMYIIECTBA, OTPAHUYCHUS U UCIIOIb30BAHKE B Cy1€0HO-IKCIIEPTHBIX HCCIIEIOBAHUSX.

1:3.5

S: PentrenodnyopeciieHTHbIA aHAIU3: TEOPETUYECKHE OCHOBBI, BOBMOXKHOCTH, MPEUMYIIECTBA,
OFpaHI/I‘-IGHI/IFI 1 UCITIOJIb30BAHUC B CYI[C6HO'3KCHGPTHI)IX HCCIICOOBAHUAX.

1:3.6

S: MeTobl MOJIEKYJISIPHOM CIIEKTPOCKOITAN: TIOHATHE, TEOPETUYECKUE OCHOBBI, KIIACCH(PUKAITUS
Y UCTIOJIb30BaHUE B CY1€0HO-IKCIIEPTHBIX HCCIEIOBAHUSX.

1:3.7

S: A6copOunonnast crektpockonus B Y® u BHAUMON 00J1acTH: TEOPETUYECKHUE OCHOBBHI,
BO3MOXXHOCTH, HpCI/IMyHIeCTBa, Ol"paHI/ILIGHI/ISI U HCIIOJIB30BAHUEC B CYI[€6HO-3KCHCpTHBIX
HCCIIENOBAHUAX.

1:3.8

S: JIIOMUHECIIEHTHBI ~ aHaNMM3: TEOPETUYECKHE OCHOBBI, BO3MOXKHOCTH, MPEUMYILECTBA,
OFpaHI/I‘-ICHI/H[ 1 UCITIOJIb30BAaHUC B CYJIG6HO'3KCHCPTHBIX HUCCIICOOBAHUAX.

1:3.9

S: MudpakpacHas CHEKTPOCKOMHS: TEOPETUYCCKHE OCHOBBI, BO3MOXKHOCTH, NPEUMYIIECTBA,
OTpPaHWYEHUS U UCITIOH30BAHKE B CY/1€0OHO-IKCIIEPTHBIX UCCIIEIOBAHUSX.

1:3.10

S: Cnektpockomnus KOMOWHAIMOHHOTO PACCEMBAHUS: TEOPETUYECKHE OCHOBBI, BO3MOXKHOCTH,
HpeI/IMyH_[eCTBa, Ol"paHI/I‘-IeHI/IH 1 UCITIOJIB30BAHUC B Cy21€6HO-3KCHepTHI)IX HUCCIICIOBAHUMX.

V2: 3ananue 4.

4.1

S: IlonsiTre XxpoMaTtorpaduu | MPUHITUITEI XPOMATOTPaPUUECKOTO Pa3/IeICHUsT CMECeH.

1:4.2

S: Xpomarorpadudeckre METOIbl aHAIN3a U X KIaCCUPUKAIIH.

1:4.3

S: IlonsTe xpomaTorpauyeckux METOJIOB aHAIN3a. XpoMaTorpaMMma 1 €€ HHTepIpeTarus.
1:4.4
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S: Meroasl ra3oBoii XpomaTtorpaduu: TMOHATHE, BHJbI, BO3MOXHOCTH U HCIOJIb30BAHUE B
CyIeOHO-IKCIIEPTHBIX UCCIICIOBAHUSIX.

1:4.5

S: T'a30BbIi XpomaTorpad: OCHOBHbIC KOHCTPYKTUBHBIC Y3JIbl M UX Ha3HAYCHHE.

1:4.6

S: Meronpl KUAKOCTHOW XpoMmaTtorpauu: TOHATHE, KIACCH(PHUKAIIMKA, BO3MOXXHOCTH U
UCTIOJIb30BaHUE B Cy1€OHO-IKCIIEPTHBIX MCCIIEOBAHUSX.

1:4.7

S: BricokoaddexkTuBHAs KUAKOCTHAs XpomaTtorpadusi M €€ HCIOIb30BaHUE B CyAeOHO-
AKCHEPTHBIX UCCIICAOBAHUSIX.

1:4.8

S: Xpomatorpad st BBICOKOI((EKTUBHON  KUIKOCTHOM Xpomartorpaduu: OCHOBHBIC
KOHCTPYKTUBHBIC Y3JIbl U UX Ha3HAYCHHUE.

1:4.9

S: TonkocnoitHast XxpoMaTorpadusi: MOHITHE, BO3SMOXHOCTH, OTPAaHHYEHHUS M UCIIOIB30BaHUE B
CyIeOHO-IKCIIEPTHBIX UCCIICIOBAHUSIX.

1:4.10

S: Macc-ClieKTpOMETpUYECKU  METOJl aHaliM3a M ero IPUMEHEHHEe B COYETAHHUU C
xpomarorpaduei.
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dopmMa KOHTPOJHLHOI0 3a1aAHUA (MPOMEKYTOYHOU ATTECTAIINH)

I.[EHTPAJII)HI)IfI OHUIINAJL
(enepasbHOro rocy1apcTBEHHOr0 0I0/I:KETHOT0 00Pa30BATEJLHOI0 YUPesKIeHHsl BbICIIEro
oOpa3zoBanus

«PoccuiicKkuil rocy1apCTBeHHbIN YHUBEPCUTET NPABOCYAUA UMEHU
B.M. JleOeneBa»

O6pa3zoBarenbHas mporpamma 40.05.03 CynebHasi skcnepTU3a
(Kom ¥ HaNMEHOBaHUE TIPOTPAMMEBI)

I[I/ICHI/IHJIHHa «EcTecTBEeHHOHAYYHBIC MCTO/bI CVI[CGHO-C—)KCHE?DTHI)IX

HCCJIEIOBAHUN
(HamMeHOBaHUE TUCIIUIIIAHEI)

[Ipumepsl KOHTPOJIBHBIX 3aJaHUN:

Tewmsl 1-6.

Bapuanr 1.

Ne 3aganue Koa xomnerenuuu

n/n (4acTH KOMIIETEHIMH)

1. [lpuBenure  kmaccupukanumro  MetomoB  skcmeptHbix | OIIK - 6, I1K - 3
HCCJIEIOBAaHMH 10 CTENEeHU OOIIHOCTU U CyOOpAMHAIIUH.

2. Onummre MoJenb crpoenus atoma H. Bopa. OIIK -6, TIK -3

3. [lepeuncaure u oxapaktepusyite Buibel norpemHocreit | OIIK - 6, I1K - 3
pe3yIbTATOB H3MEPEHHS.

4. [IpuBenuTe XapakTepuCTHKKM MexaHudeckux cBorctB u | OIIK - 6, I1K - 3
YKQKUTE METOJIbl UX OIpeJIeIeHuUs

S. [lepeuncnure u oxapakrepusyite Buasl B3zaumojeiictsus | OIIK - 6, I1K - 3
CBETa C BELIECTBOM.

6. Onummre MeTOoABl JKCTPAKIMU ©u uX Bo3MmoxkHoctd B | OIIK - 6, I1IK - 3
CyAeOHO-9KCIIepTHON MpaKTHKE.

Bapuanr 2.

Ne 3aganue Ko xomnerenuun

n/n (4aCcTH KOMIIETEHIINHN)

1. [TpuBenure kinaccudukanuio ooduieskcnepTHeix mMeronos no | OIIK - 6, I1K - 3
MIPUHIIMIIAM [TOCTPOCHUSI U HAOOPY TEXHUYECKUX CPEJICTB.

2. Onummre coBpeMeHHble TpeacTaBieHus o crpoenuu | OIIK - 6, 1K - 3
MOJIEKYJL.

3. Onummre  mpouenypy — maremaruyeckod — obpabotku | OIIK - 6, 1K - 3
pe3yJIbTaTOB U3MEPEHUI

4. [lepeuncnaure u oxapaktepusyidte meronsl omnpenaenenus | OIIK - 6, I1K - 3
TJIOTHOCTH.

5. [lepeuncnaure u oxapakTepusyite Mmeronsl anekrponHHoi | OIIK - 6, I1K - 3
MUKPOCKOIHH.

6. Onummre METOIbI HCTIAPEHHS ¥ KX BO3MOXHOCTH B cyneoHo- | OIIK - 6, TIK - 3
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‘ JKCIIEPTHOM IIPAKTHUKE.

3aBeayromuii kadeapoit /

(Tmommicsk) (®HO)

Kpurtepuu onieHUBaHUS! KOHTPOJIBHOTO 3aaHusl (IPOMEKYTOYHOM aTTecTaluu):

Kpurepuu

Baniabl

CryneHT ycBOWJI OOJIBIIMHCTBO TEM  IPOTPaAMMHOTO
MaTepuaia, IOCJIeI0oBaTeieH B M3JI0KEHUH OTBETOB Ha
BOTIPOCHI, B OCHOBHOM, BJIaJICET HEOOXOIUMBIMH YMCHHUSIMH
U HaBbIKAMU TPU BBINOJHEHUH NPAKTHUYECKUX 3aJlaHui,
3HAeT MPOrpaMMHBIN MaTepual B oObeMe, HEOOXOIUMOM
JUISL TalIbHeHIel yuaeObl M paboThl.

3-6

CryneHT He 3HaeT OOJBIIMHCTBO TEM IPOrPaMMHOIO
Mmarepuaia, JOINyCKaeT NpPUHIUIMAIbHBIE OIIMOKHM B
OTBETaX Ha BOIPOCHI M B BBINOJHEHUH IPAKTUYECKUX
3aJJaHUi, HE CHOCO0EH K HUX HCIpaBleHUI0  0Oe3
JIOTIOJIHUTEJIbHBIX 3aHATUHI 10 JUCLUIIIIMHE.

MeHee 3

Ipumeuanue:
Ymeepotcoennvie 3a0anus xpanames Ha kageope.




