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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

[enn ocBoeHMS yI€OHOM TUCIUTUINHBI «ECTeCTBEHHOHAYYHBIE METOIBI Cy1e0HO-
SKCIIEPTHBIX UCCIEAOBAHUI:
a) MpaKTUYeCKasl — OBJIAJIETh YMEHUSMU U HaBbIKAMH MCIIOJIb30BAHUS €CTECTBEHHOHAYYHBIX
METOJIOB M CPEJICTB B pabOTe ¢ MaTepruaIbHBIMU HOCUTEISIMHU YTOJIOBHO-, TPasKIAHCKO-
peneBaHTHON MH(POPMAIIMH - 00BEKTAMHU MTPEABAPUTEIBHBIX M SKCIIEPTHBIX MCCIICIOBAHU;
0) obpazoBaTenbHas — GOPMUPOBAHUE BHICOKOTO YPOBHSI €CTECTBEHHOHAYYHON dPYIUIINU;
BbIPa0OTKA MHIUBUAYATbHBIX MUPOBO33PEHUYECKUX YCTAHOBOK MPH OILEHKE BEIIECTBEHHBIX
JIOKa3aTeJIbCTB M MPHU MPOBEACHUH CYJICOHBIX IKCIIEPTU3; MPUOOPETCHUE 3HAHUH, YMECHHH,
HaBBIKOB, HEOOXOJMMBIX JJIs1 MPO(ECCHOHANBHOM Cy1eOHO-IKCIIEPTHON AeATEIbHOCTH.

2. Mecto yueOHoii JucuumiiMHbl B cTpyktrype OIl BO

VYyeOunas aucuumiuHa "EcTrecTBeHHOHAYYHBIE METOIBI Cy1€0HO-IKCIIEPTHBIX
uccienoBanuii" ornocutes K 010Ky 1 "Jlucuunnunel (Moaynu)" U BXOJUT B €ro 0a30BYIO 4acTh.

3. I[lnanupyembie pe3yJabTAThl 00y4eHUs M0 JUCHHUILINHE (MO1YJ/II0), COOTHECEHHbIE €
IVIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTe/JbHOH NPOrpaMMbl

[Ipouiecc n3yueHus: AUCUUILIMHBI HAIIPaBIeH Ha POPMHUPOBAHUE CIEAYIOUIUX
KOMIIETEHIIUN:

OIIK-2 Crnoco0eH NpuMEHSITh €CTECTBEHHOHAYYHbIE M MATEMAaTUYECKUE METOABI TIPH
penreHny mpo(ecCHOHABHBIX 3a71a4, UCIIOJIh30BaTh CPEACTBA U3MEPEHUS

YK-8 Crnoco0eH co3iaBaTh U MOJAEPKUBATH 0€30IACHBIE YCIOBUS
KU3HEJEATEIIbHOCTH, B TOM YUCJIE TP BOSHUKHOBEHUH YPE3BbIYAHBIX
CUTYyalHi

4. O01mast TpyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
3 3auetHble eauHULbI (108 ak. 4.).
5. O0pa3oBaTebHbIEC TEXHOJIOTHH

N3yuenne nucuuiuinibl «EcTecTBEHHOHAayYHBIE METO/IbI CY1€OHO-3KCIIEPTHBIX
UCCIIEIOBaHMI» OCYIIECTBIsIETCS B OopMe yueOHBIX 3aHATHI O] pyKOBOICTBOM
npodeccopcKo-Nperno1aBaTeaIbCKoro coctTaBa Kadeapbl U cCaMOCTOSATEIbHON OITOTOBKU
oOyyaromuxcst. OCHOBHBIMHU BHJIaMH YUE€OHBIX 3aHATHH 110 N3YUYEHUIO TaHHOU JUCIUIITUHBI
ABIIAIOTCA: JIEKLIMOHHOE 3aHATHE; CEMUHAPCKOE 3aHATHUE; MPAKTUYECKOE 3aHITHE; KOHCYJIbTAIUS
npenoAaBarens (MHIMBUIyabHAas, TPYIIIOBas); TOKJIa/Ibl, HAy4YHbIE COOOIIEHUS U UX
oOcyxnenue u T.1. Ocoboe BHUMaHHE HAAJISKUT YAEIATh UCIOIb30BAHUIO B Y4eOHOM Tpoliecce
COBPEMEHHBIX JOCTHKEHUI HAyKH U MEPEI0BOT0 OMBITA CyIeOHO-IKCIIEPTHBIX YUPEKIECHUN
Pa3IMYHBIX CHJIOBBIX BeZJOMCTB. [Ipu mpoBeieHuN yueOHbIX 3aHATHIH UCIIOIB3YIOTCS JIEMEHTHI
KJIACCUYECKUX M COBPEMEHHBIX MeJarorn4ecKux TEXHOIOTUH, B TOM YHCIIe TPOOJIEMHOTO U
npo0OsieMHO-JIesTeNbHOCTHOTO 00yueHus. [IpenycmarpuBatorcs cienyromue GopMbl paboTh
00yyYaromuxcs: - MPOCIyIIMBAHUE JIEKIIUOHHOTO Kypca; - YTEeHUE U KOHCTIEKTHPOBAHHE
PEKOMEHI0BaHHOU JIUTEpaTyphl; - MPOBEACHUE CEMUHAPCKUX 3aHATUI ¢ Ooiee TOIPOOHBIM
pPaccMOTPEHHUEM KITFOUEBBIX TPOOJIEM AUCHUILIUHBL; - TPOBEACHNUE MPAKTUUECKUX 3aHATUH C
IEJIBIO OBJIAICHUSI HABBIKAMH UCCIIEIOBAHUS OOBEKTOB C UCIOIb30BaHUEM ITPHOOPOB U
WHCTPYMEHTAJILHON 0a3bl;- BHITIOJHEHNE 3a/IaHUH MPAKTHKyMa. JIEKITHU COCTaBIISIFOT OCHOBY
TEOPETUYECKOM MOATOTOBKH CTYIeHTOB. Ha HUX OcBelIaloTcs y3/I0Bble U HauboJee CI0KHbIE
BOIIPOCHI TEOPHH, TIPOOIEMHBIE 33]]a4l COBPEMEHHOTO PA3BUTHUS JAHHOW 00JIACTH HAYYHOTO
3HAHUA U AIBTEPHATUBHBIC BAPUAHTHI UX penieHus. [IJoMMMO yCTHOTO U310KEHUS MaTepuaia, B
IIpOLECCE JIEKLINUN MTPEIOIaraeTcsl UCIO0Ib30BaTh BU3YAIbHYIO IOJJEPKKY B BUAC




MYJbTUMEAUMHBIX TPE3EHTALIMN CONEPIKAHUS JIEKIIUHU, OTPAYKAIOLINX OCHOBHBIE TE3UCHI,
HOHATUS, CXEMBbI, WILTIOCTPALIMH, BBIICPKKHU U3 YU€OHBIX, JOKYMEHTAIBHBIX U XYJ0XKECTBEHHBIX
¢meMOB 110 Teme nekiun. CeMUHapCKue 3aHITUS TIPOBOSTCS B OCHOBHOM B (popMe AucKyccuit
10 CIIOPHBIM U HanOoJiee BaKHBIM BOIIPOCAM TEOPUH U MPaKTUKU. Ha HUX Takyke MpaKkTUKyeTCs
3aCiIyIlIMBaHUE U 00CYXJIEHUE TOKJIAZ0B, pedepaToB U cooOIIeHul cTyaeHTOB. [IpakTuueckue
3aHATHUS OPTaHU30BAHBI C HCIIOJIb30BAaHUEM TEXHOJIOTHIA pa3BUBaroOIIero ooyuenus. Bee 3ansatus
IPAaKTUYECKOI'0 KypCarpOBOAATCS C UCIOIb30BAHNEM MHTEPAKTUBHBIX (IMaJIOrOBBIX)
TEXHOJIOTHi1, B TOM UHMCIIE ITyTeM pa3dopa U aHaIM3a KOHKPETHBIX AKCIEPTHBIX CUTYalUH,
TEXHOJIOTUH, OCHOBAaHHBIX Ha KOJUIEKTUBHBIX CIIOCO0aX 00yUeHHsI, a TAK)KE MCIIOJIb30BaHHEM
KOMIIbIOTEPHOM TecTHpyroleil cucteMbl. KOHTposb 3HaHUN 00ydaromuxcs IpoBOIUTCS B
dbopMe TekyIeH, mpeaBapUTeIbHON U MPOMEKYTOUHOU aTTecTanui. KoHTpos TeKymei
yCIIEBaEMOCTH 00YYaOLINXCsl — TEKYLIas aTTeCTAalUs — IPOBOJUTCS B XOJI€ CEMECTPA C LEJIbIO
OIpeJIeNIEHUs: YPOBHS YCBOCHUS 00YYarOIMMHKCS 3HaHUH; CPOPMUPOBAHHOCTH Y HUX YMEHUH U
HAaBBIKOB; CBOEBPEMEHHOI'O BBISIBJICHUS IIPETIOIaBATENIEM HEJOCTATKOB B IIOATOTOBKE
00yYaroIuXxcsl U NPUHATHSA HEOOXOAUMBIX MEp 110 €€ KOPPEKTUPOBKE; COBEPIIEHCTBOBAHUIO
METOAMKH 00YUSHHsI; OpTraHU3alnU Y4eOHOH paOOThl M OKa3aHUS 00YJarOIMCS
WHJUBHIyaIbHON ITOMOIIN. K KOHTPOJIIO TEKYLIEN yCIIEBAEMOCTH OTHOCATCS ITPOBEPKA 3HAHM,
YMEHUH 1 HaBBIKOB O0YYarOIIUXCSL: - HAa 3aHATUSX, B T.4. B pOPME TECTUPOBAHUS 110 UTOr'aM
M3YYEHHUs KaKJ0ro U3 IBYX paszaenoB kypca (PUTM-MUNT); - no pe3ynbraTtaM BbIIOJIHEHUS
3aJJaHU{ IPAKTUKYMa; - 110 pe3yJbTaTaM MpPOBeIeHUs pyOeKHOTO KOHTPOJIS YPOBHS YCBOCHUS
3HaHUH (B (opMe MUCHMEHHOTO OIPOCA);- O PE3Y/IbTaTaM BHIIOIHEHUS 00YUarOIUMHCS
VHJVBHIYQJIBHBIX 33JIJaHUI;- 110 pe3yJIbTaTaM IIPOBEPKU Ka4yeCTBA KOHCIIEKTOB JICKIIUN U UHBIX
MaTepHaJIoB; - 110 pe3yJibTaTaM oT4YeTa O0y4aroIluXCcsl B X0/I€ MHANBUYAIbHOM KOHCYJbTAI[UH
IIPENo1aBaTelis, IPOBOJAUMOM B YaChl CAMOIIOATOTOBKH, 110 UMEIOIINMCS 3aJ0JDKEHHOCTSIM.
KoHTposb 3a BIOJIHEHUEM 00yUYaIOIIMMUCS KaKJI0T0 BUIa padOT MOXKET OCYIIECTBIISATHCS
MIOJTAIHO U CIYXKUT OCHOBAHUEM IS NIPEABAPUTEILHON U TPOMEKYTOUHOM aTTECTALUU T10
mucuminbe. I IpensapurensHas arrectanus o0y4yaroUmxcs MPOBOJUTCS MPENojaBaTesieM B
LEJAX MMOJBEICHUS IPOMEKYTOUYHBIX UTOTOB TEKYIIEH YCIIEBAEMOCTH, aHAJIN3a COCTOSIHUS
y4eOHOi1 paboThI 00Y4atOLINXCS, BHISIBICHUS HEYCIIEBAIOIINX, ONIEPaTUBHOMN JIMKBUJAIIUN
3anoipkeHHocTel. [IpomexxkyTouHast artectanus 00yJarouxcs MPOBOAUTCS C LEJIbIO BBISBICHUS
COOTBETCTBUS YPOBHSI TEOPETUYECKUX 3HAHUN, IPAKTUUECKUX YMEHUI U HABBIKOB
oOyyaromuxcs o gucuuruinbe TpedoBanusaM OI'OC BO no cnenmansHocty «CynebHas
JKCIIEpTHU3a» B OpME IK3aMEHOB..

6. Coep:kanue TUCHUILIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO0 TeMaM (pa3jiesiaM)

PA3AEJT 1
Tema 1. Knaccuduxarus u od1ias xapakTepucTUKa METOJIOB M TEXHUYECKUX CPEJICTB
AKCIEPTHBIX UCCIIETOBAHUM.

TCCTBI

OnpeneneHye NOHATHI «METO» U «CPEJCTBO» IKCIEPTHOTrO uccienoBanust. OO0CHOBBIBaOLIAs,
olepallMoOHHas1, TEXHUYecKas yacTh Metoja. Kiaccudukarust MeTo1oB cy1e0HOM SKCIIEpTU3bI
0 CTENEHHU OOIIHOCTH U CyOOpAUHAIINY (COTIOJYUHEHHOCTH); TIO L€ IPUMEHEHHUS; 110
npupoze nHpopmanuu o6 06beKTe, MoJIyyaeMoil B pe3yabTaTe MPUMEHEHUS! METO/1a; 110 CTETICHH
U3MEHEHHs 00BEKTA UCCIIEA0BaHMsI [TOCIIE TPUMEHEHHS JaHHOTO METO/1a.



PA3JIEJ 2
Tema 2. ictounuku GopMUpPOBaHUS IKCIEPTHBIX METOJIOB, KPUTEPUH UX OLEHKU U TCHICHIIUU
pa3BUTHS. DKCIEPTHBIE METOIUKHU

@yHIaMEHTAIbHbIE U IPUKJIAIHbIE HAYYHBIE UCCIIEIOBAHMS, KOHCTPYKTOPCKHUE U
TEXHOJIOTUYECKUE pa3pabOTKH, IKCIEPTHAS IPAKTUKA, JINYHBIN PO(pECCHOHATBHBIN OIBIT
CyaeOHOro KCIepTa, 3aMMCTBOBAaHUE HOBBIX METOJIOB U3 PYTUX HAYK WIH cep NPaKTUIECKOH
JeSITeIbHOCTH, YCOBEPILIEHCTBOBAHUE, MOJIEPHU3ALUS INO0 MOAU(UKALIUSA TPAAULIUOHHBIX
HKCHEPTHBIX METOOB KaK HCTOYHUKH (DOPMUPOBAHHS SIKCIIEPTHBIX METOIOB.

Kpurepuu olleHKH SKCIEPTHBIX METOAOB M TEHACHIUH UX Pa3BUTHSL.

[ToHsATHE «METOAMKH HKCIEPTHOTO MCCIEIOBAHU», KIacCu(UKALIUS METOTUK.

PA3IEJ 3
Tema 3. Maremartnyeckue METOIBI UCCIIEIOBAHUA

TeopeTnueckne acieKThl IPUMEHEHHSI MATEMaTHYECKUX MeT010B 1 DBM B cyneOHOMI
JKCIIEPTU3E.

Ousnueckue BeTUIUHbL. Pa3Mepsl U eTMHUIBI PU3UYECKUX BEITHYUH.

[TousiTue u3MepeHus, BUbl n3MepeHuil. [lorpemHocTy n3MepeHuit: Kinaccupukanus u
xapakrepucTrka. [I[pumMeHeHre MareMaTHueCKOl 00padOTKH PE3yIbTaTOB B CyAeOHON
JKCIIEPTU3E.

MeTtpouiorusi, HICIIOJIB30BAHKE €€ MOJI0KEHUM B CyeOHOM akcniepTu3e. [loHsaTus ctangapra,
CTaHJApTU3aLMH U cepTU(UKALINH, TACTIOPTU3ALIUU U TOBEPKU TEXHUUECKUX CPEICTB,
HCIIOJIb3YEMBIX B CYZ€OHO-3KCIEPTHOM 1€ TEIbHOCTH.

PA3/IEJT 4
Tema 4. CpenctBa 1 METOABI YBETMUYEHUSI U300paKEHUI 0OBEKTOB Cy1e€0HON IKCIIEPTHU3BI.
OCHOBHBIE THITBI ONTUYECKUX MPUOOPOB.

CperncTBa ¥ METO/IbI YBEIMYEHUS N300paKeHUH 00BEKTOB KPUMHUHAIUCTHYECKON IKCIIEPTHU3HI.
[TocTpoenue n3o0paxeHus: B TOHKOM JInH3€e. J{eliCTBUTEIbHOE U MHUMOE U300paKeHue.
Abeppaliui ONTHYECKUX CHCTEM.

OcHOBHBIE THIIBI ONITUYECKUX MTPUOOPOB: MPOEKIIMOHHBIE ONTHYECKKE TPUOOPHI, (hoToarmaparsl,
JIyIIbI, MUKPOCKOIIBI.

Bune! nyn. YBenndenue siynsl. Vcrions30BaHue JIyn B SKCIIEPTHOM MPAKTHKE.

CpencTBa 1 METO/Ibl YBETHMYCHHS N300paKeHNH 00bEKTOB KPUMUHATUCTHIECKON KCTIEPTH3HI.
[ToctpoeHue n3obpaxeHus B TOHKOM nH3e. JlelicTBUTeNhbHOE 1 MHIMOE N300pakeHue.
AOleppanuu ONITUYECKUX CUCTEM.

OCHOBHBIE THIIBI ONITUYECKUX MPUOOPOB: MPOEKIIMOHHBIC ONITUYECKUE TPUOOPHI, (hOTOANIAPATHI,
JyTIbI, MUKPOCKOITHI.

Buast nyn. YBenuuenue nynsl. Micnonb30BaHUE JIyn B SKCIIEPTHON MPAKTUKE.

PA3JIEJI 5
Tema 5. MUKpPOCKOIIMYECKHUE METOIBI UCCIIEIOBAHUA. BUABI U METOIBI MCCIIETOBAHUM.

OnTuueckast, pacTpoBasi, 3MEKTPOHHAS MUKPOCKOMHUs. OCHOBHBIC YaCTH U MPUHIUI pabOThHI
ONTHUYECKOTO MUKPOCKOIA. Y BEIMUYEHHE MUKpPOCKona. AnepTypa MUKpockona. Buasl u MeToasl



uccnenoBanuii. [loctpoenne n3o00paxeHns B MUKPOCKOIIE, ONPECTICHHE YBETUUCHUS
MHUKpPOCKOIA. BHIbI MUKPOCKOIIOB, IPUMEHSIEMBIX B 3KCIIEPTHBIX MCCIEIOBAHUAX, U UX
XapaKTepUCTUKU. MUKpOCKONIMUecKne n3Mepenus. Mcrnonbp3oBaHue cuCTEM BUAECOBBOA B
MHUKPOCKOIUYECKUX HCCIEIOBAHUSAX.

Oco0eHHOCTH IPOBEIEHUS UCCIIEJOBAHUN C UCTIONIB30BAHUEM IEKTPOHHOIO MUKPOCKOIIA.

PA3JIET 7
Tema 6. BI/I3yaJ'IbHOG HUCCJICOIOBAHUC B HeBHHHMOﬁ 30HE DJICKTPOMArHuTHOI'O CIICKTpa.

HccnenoBanue B ynpTpaduoiaeToBoi, HH(PpaKpacHOW, PEHTTE@HOBCKOM, PaJOaKTUBHOM 30HaX
AJIEKTPOMAarHuTHOro crekrpa. CBoiicTBa yueil HEBUIUMOM 30HBI 3JIEKTPOMAarHUTHOI'O CIIEKTpA.
SABnenne momunecneHuuu. [Ipasuno Crokca. [Ipumensiemoe o6opynoBanue 1 npudOpHI.

TCCThI

PA3JIET 8
Tema 7. MeTO,I[LI OIIPCACIICHUA COCTaBa U CTPYKTYPbI O6’LCKTOB Cy,Z[C6HOI>'I OKCIICPTHU3ELI.

Mertoabl onpeaeneHus 3IEMEHTHOro coctaBa. CBONWCTBA 3J€KTPOMAarHUTHOTO U3IY4YEHUS B
pa3Iu4HbIX 00JacTIX crekTpa. CrekTp noriouieHus 1 ucrnyckanus. CnekTpaibHble TPUOOpHI.
Mertobl onpeaeneHns 3IEMEHTHOTO COCTaBa U CTPYKTYpPBI, UCIIOJIb3yEMbIE B IIPAKTHUKE
CyIeOHO-9KCIIEPTHBIX UCCIICIOBAHMIA.

Mertoabl onpeaeneHns MOJEKYIIPHOTO cocTaBa. MoJIEKyIISpHBII CIIEKTPpaIbHBIN aHAIN3.
MeTto1bl OnIpeieNeHNs MOJIEKYJISIPHOTO COCTaBa (CIEKTPOCKONHS B BUIUMOM U
yabTpaduoaeToBOM 001acTAX, MHPPaKpacHask CIIEKTPOCKOMHS, TFOMUHECIICHTHBIN aHaJIN3,
pEeHTTeHOTpapUECKUil METOI, pAJINOCKOITNIECKUE METOIBI — SIIEPHO-MAarHUTHBINA pe30HaHC
(AAIMP) u snexTpoHHBIN apaMarHuTHLIN pe3oHaHc (DIIP), macc-cieKTpoCKOMMYECKUii METOT) U
UX HCII0JIb30BAHUE MIPU UCCIIEIOBAaHUHM OOBEKTOB Cy/1€OHON AKCIIEPTU3BI B PELLICHUU
HKCHEPTHBIX 3a]ad.

MeTto1bl onpeieNeHns CTPYKTYpPbl OOBEKTOB Cy1€0HOM SKCTIEPTHU3HI.

Xpomarorpaguueckue MEeTo bl UCCIeI0BaHUsI 00BEKTOB Cy1eOHOM sKcnepTu3bl. IlonsaTue
xpomatorpaduu. ['azoBast xpomaTorpadus. XKuakoctHast xpomatorpadus. ToHKocI0MHAS
xpomarorpadus (TCX). Macc-cniekrpomerpus. Micnonbp3zoBanue Xxpomarorpaguueckux MeTo0B
IIPU UCCIEI0BAaHUU OOBEKTOB Cy/1€0HON AKCIIEPTU3HI.

XUMHUYECKUE METO/IbI UCCIeI0oBaHU 00BEKTOB. IIOHATHE XMMUYECKUX METOJIOB UCCIIEOBAHUS,
UX MPUMEHEHHE TP UCCIIEI0BAaHUU 00BEKTOB Cy1€0HOM FKCcTIepTH3bl. MeTOo bl KaUeCTBEHHOTO
¥ KOJIMYECTBEHHOT0 XMMUYECKOT'0 aHaJIN3a.

PA3JIEJT 9
Tema 8 buomgornueckue METOAbI UCCIICOIOBAHUS OGT:CKTOB CYILC6HOI71 9KCIICPTU3BI

[Tonstue Guonornyecknx Meto0B. OcHOBHI U Bo3MoxkHOCTH JIHK-ananu3a Tkaneit u
BblIeTICHUH yenoBeka. TpeboBaHus K 00bEKTaM, PEICTaBIsIEMbIM HAa TEHOTHUIIOCKOITUYECKOE
UCCIIEIOBaHHE.

Merton 01b(hakTOPHOTrO aHaIM3a MaXy4yHX CIEI0B YeJIOBEKa C IPUMEHEHHEM COOaK-1eTEKTOPOB.
TpeboBaHus kK 00BEKTaM, MIPEICTABIAEMBIM Ha OJJOPOJIOTHUECKOE UCCIIEIOBaHHE.

DK3aMeH



