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®DoHJ OIIEHOYHBIX CPEICTB O TUCIUIITNHE «MHUKPOCKOIHS OMOIOTHYECKIX CHCTEM»
o HanpasieHuto noarotoBku 06.03.01 «buonorus» ®I'BOY BO «YUenl'Y»

cTp. 2

IMACIHHOPT ®OHJIA OIIEHOYHBIX CPEJICTB
Hamnpasnenue noarorosku: 06.03.01 buoJiorust
Hanpanennocts (mpodumm): ['MCTONOTHS ¥ THCTOIOTUYECKAsT TEXHUKA.
JucuummmHa: MUKPOCKOMUSI OMO0JT0THYECKUX CHCTEM
CemecTpbl U3yueHus: 7
dopma IpOMEKYTOUHOM aTTECTALMH: YK3aAMEH

2.1. KomneTreHIuH, 3aKpeNJIéHHbIE 3 TUCIHIJIMHOMN
N3ydyenne nucuuInHbl « MEKPOCKOMHUSI OHOJIOTHYeCKHX CHCTEM» HalpaBIeHO Ha

(hopMUpOBaHHE CIETYIOMINX KOMIETCHIINNA U MHIUKATOPOB:

2. MIEPEYEHb ®OPMHUPYEMBIX KOMIETEHIIANI

Konpr Conepxanue Konpr u conepxkanue | [lepedeHs miaHupyeMbIX pe3yIbTaTOB
KOMIIETCHIIUHN KOMIICTCHITUH WHJIUKaTOPOB oOyueHus 10 TUCITUILIINHE
(mo ®I'OC) | cormacuo ®PI'OC
1 2 3 4

VK-4 Criocoben VK-4.1. Uwmeer | 3naTh:
OCYIIECTBIIATh | pencrapnenue o | [nd  gocTmKeHns YK-4.1 3Hatb:
JIETIOBYIO IpaBuiIax u | YCTPOUCTBO CBCTOBOFO,UBHGKTPOHHOFO
KOMMyHHKaLuEo | TPHHIMIAX JIEJIOBOI | MUKPOCKOTIOB U JApYyrofi annaparypb,
B yCTHOﬁ " YCTHOH 3 H | OpCAHA3HAYCHHOU JId IIPOBCACHUA
MCEMEHEOH TIUCBEMCHHOU Pa3JIMYHBIX BUIOB

KOMMYHHKAIMM ~ Ha | MUKPOCKOIIMYECKOIO UCCIIEI0BAHUS.

(1)OpMaX Ha roCyIapCTBEHHOM IL]I}{ JOCTHUKCHUS VK-4.1 3HATh:
TOCYMApCTBCHH | oo o Poccuiickoii WHOCTPAHHBIN SI3bIK JJI MIOUCKA U
OM SI3BIKE deneparmn u | coopa  JmOCTymHOM  HWH(OpMAIUH,
Poccuiickoit MHOCTPAaHHOM(bIX) IpE/CTABIEHHON B TAHHBIX
Oenepaiun U A3p1Ke(ax). Pa3IMYHON TIPHUPO/IBI.
WHOCTPAaHHOM Ymersb:
(bIX) s13BIKE(aX). Hns  poctwxenus VYK-4.1  ymers:

MHKPOCKOIIMPOBATE THCTOJOTIMYCCKUEC

IIpEenaparsl.

Hdns  noctwxenus VYK-4.1  ymers:
CBOOOIHO OpPUEHTHPOBATHCS B
OCHOBHBIX MeTo1axX CBETOBOM
MHUKPOCKOIIHH.

Hdns  noctwxenusYK-4.1 ymers:
IIPECTABIIATh MaTepHabl 1o
U3ydyaeMbIM TeMaM B YCTHOM U

MUChMEHHOU (hopMe, B TOM YHCIe Ha
WHOCTPAHHOM SI3BIKE.

Baaners:

Jms moctmxkenus YK-4.1 BimageTs:

OMBITOM  paboTHI c yueOHOU
aUTEpaTypo, B TOM UHCIE Ha
WHOCTPAHHOM SI3bIKE.

s moctmxkenus YK-4.1 Bnamers:

HaBBIKAMU PabOTBl C COBPEMEHHBIM
o0opyoBaHueM, MpeaHA3HAYCHHBIM
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JIs MPOBEICHUS CBETOBOM
MHUKPOCKOITHH.
[1K-2 Cnocoben T1IK-2.3 Bmageer: | 3Harh:

IIPUMEHSATh COBPEMEHHBIMU Jna noctrxenus 11K-2.3 3Hats:

3HAHUS U MeTOaMHt (dyHIaMEHTAIbHBIE OCHOBBI PAa3IMIHBIX

METO/IBI HCCIICJIOBAHUS ISl | OTpaciieit OMOIOTHYeCKON HAYKH.

Pa3IIMYHbIX pelenus Ymern:

orpacieii npodeccuoHanbubix | st noctmkenns [1K-2.3 ymers:

6uonormyeckoi | 3a1a4 IpH | UCIIOJIb30BaTh 3HAHUS OCHOB CTPOCHMSI

HAYKH S5t U3y4EeHUH 1 QYHKITMOHUPOBAHKS OMOJIOTHUECKUX

peleHus OMOJIOTMYECKUX CHUCTEM Pa3IUIHOI0 YPOBH:I

HpO(i)eCCI/IOHaJ'II)H CHUCTEM PA3HOIO OopraHu3alyu 1pru pCICHUN

BIX 33@4 11pK YPOBHsI poeCCUOHANIBHBIX 3a]1a4.

OpraHu3aLnuu Baaners:

U3y-CHIN s moctmxenus [1K-2.3 BnageTs:

Grornornieckux COBPEMEHHBIMHU METOJIAMU

CHCTEM pasHOTO YicCIIeI0BaHus JUIsl PeleHHs

YPOBHA npo(eCcCHOHANBHBIX 3a1a4 IIPH

Opranu3alnu M3YYEHUU OMOJIOTUYECKUX CUCTEM
Pa3sHOIro ypOBHSI OpraHU3aAIIH.

3. COAEP’ KAHUE OHEHOYHBIX CPEACTB 1O JIUCHUIIJINHE

3.1 Buabl OLleHOYHBIX CPEICTB

No
/1

Kog KonTponupyembie HanmvenoBanu | HaumenoBanu
KOMITETEHIIH/TITAaHUPyEMbIe TEeMbl/pa3/ieibl € OLICHOYHOI'O | € OLIEHOYHOI'O
pe3yabTaThl 00y4YeHUs CpeICTBa Ul | CpEeACTBa Ha

TEKYIIETO IIPOMEXYTOYH

KOHTPOJIA o
aTTecTalnuu
Ne 3ananus
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YK-4 1. OcHOBBI Ompoc, Ompoc o
3HaTh: CBETOBOM KOHTpOJIbHAsI | AK3aMEHallMOH
Hns moctmkenuss  YK-4.1| MUKPOCKOIIHH. pabora. HBIM OuiieTaMm
3HaTh: YCTPOMCTBO CBETOBOIO, | 2. OcHoBbI No 1-15.
3JIEKTPOHHOT'O MUKPOCKOIIOB U | JTFOMHHECIICHTHOM
Jpyroi anmnaparypsl, | MUKPOCKOITHH.
IIpeIHa3HAYEHHOU i | 3. OcHOBBI
MIPOBE/ICHUS Pa3IUYHbIX | MOJSPU3ALUOHHON
BUJIOB  MHUKPOCKOIHMYECKOIO | MUKPOCKOITHH.
UCCIIEIOBAHMSL. 4. OcHoBbI
s noctwkenuss  YK-4.1 | uurodoToMerpun.

3HaTh: MHOCTPAHHBIA S3BIK
VTS [IOMCKa u cbopa
JOCTYITHOM uHbopMaIuy,
MPEJICTABICHHOM B JAaHHBIX
Pa3IMYHON IPUPOJIBI.

YmMmernb:
Hnsa  nmoctmwxkenuss  YK-4.1
yMETb:  MHKPOCKOMHUPOBATH

THCTOJIOTMYCCKUEC IIpCriapaThbl.

s moctmwkenus YK-4.1
YMETb: CBOOOHO
OPUEHTHUPOBATHCA B OCHOBHBIX
METOoIax CBETOBOM
MUKPOCKOIIHH.

Hna  moctmwxkenmss YK-4.1
YMETh: MIPEICTaBIATh
Marepuaibl 10 H3y4aeMbIM
TeMaM B YCTHOM 51

MMCbMEHHOW (opme, B TOM
YyHUCle HA

WHOCTPAHHOM SI3BIKE.
Baaners:

Hna  moctmwkenus YK-4.1
BIIQJIETh: OIBITOM pPalOTHI C
y4eOHOU JUTEepaTypoi, B TOM

9yuclieé  Ha  WHOCTPaAaHHOM
SI3BIKE.
Hns  pgocrmwkenns YK-4.1

BJIaJCTh: HAaBBIKaMU pa6OTBI C

COBPEMEHHBIM
000pyI0BaHUEM,
MpeaHa3sHauYeHHBIM TUIst
[IPOBEACHUSA CBETOBOM
MHUKPOCKOIIHH
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I1K-2 1. OcnoBsl cBeTOBOM | Craiig — | Onpoc o
3HaTh: MHUKPOCKOITHH. cooOI1eHue, 9K3aMEHaIMOH
Jst moctwkenus 11K-2.3 2. OcHOBBI HAYYHBIH HBIM OuyeTam
3HaTh: (PyHIaMEHTAIbHEIE JIOMUHECIIEHTHOH | oTder. Ne 1-15.
OCHOBBI Pa3IIMYHBIX OTpacieit MHKPOCKOIIHH.
OMOJIOTHYECKOU HayKH. 3. OCHOBBI
Ymers: MOJISIPU3AIUOHHOMN
Hus noctmxenus [1K-2.3 MHKPOCKOITHH.
YMETB: UCIIOJIBb30BATh 3HAHUA | 4.  (CHOBEI
OCHOB CTPOCHHS H LUTO(OTOMETPHUH.

(bYHKIIMOHUPOBAHMSI
OMOJIOTMYECKUX CHCTEM
Pa3IMYHOTO YPOBHS
OpraHM3al|K IPU PEIICHUN
npoeCCHOHATBHBIX 33/ad.
Baagers:

s poctmxenus  11K-2.3
BJIAJIETh: COBPEMEHHBIMH
METOJIaMH HCCIEIOBAHMS IS
penreHus mpogeCCHOHATBHBIX

3amaq npu U3y4CHUU
OMOJIOTUUECKUX CHCTEM
pazHoTro YPOBHSI
OpraHU3alUH.

prweltaHue: munoebsle SClaClHU}Z, Kpumepuu u noxasameiu OUYEHUBAHUA 6
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3.2 Conep:xaHue OlleHOYHBIX CPeICTB
O1eHOYHBIC CPEJICTBA MPOMEXKYTOYHOW aTTECTAlMU 1O AMCIHHUILIHHE «MHUKPOCKOIHUS
OHMOJIOTMYECKHX CUCTEM» IPECTABICHBI BOIPOCAMHU K SK3aMEHY I10 JTUCIUILINHE.

BOHPOCLI K 9K3aMEHY 0 JUCHUILIMHE:

[IpaBuiia SKCITyaTalliy CBETOBOTO MUKPOCKOTIA.

OcHOBBI IUTO(HOTOMETPHUH.

HutodoTtomerp: ycTpoHCTBO, MPUHLIKIT pabOThI, BO3MOXKHOCTH. [IpaBuiia sKCIuTyaTanum.

@Da30B0O-KOHTPACTHAS MUKPOCKOIIHUS: TIOHSATHE, BO3MOKHOCTH, OLIEHKA PE3YyIbTATOB.

JI*OMUHECLIEHTHBIN aHaIU3 KJIETOK U TKAHEH.

CaetJi0oe ¥ TEMHOE M0JI€: TOHSTHE, IPUMEHEHHE, BO3MOXHOCTH, OLIEHKA PE3yJIbTaTOB.

O06e3BokHMBaHNE MaTepUaa JJisl AJIEKTPOHHOW MUKPOCKOIIUH.

dyopectupyonme KpacCuTeI U UX IPUMEHEHHE.

OmmOKu py CBETOBOI MUKPOCKOIIHH.

0. ®usnueckue OCHOBHI MOISIPU3AHMOHHON MUKPOCKOITHH.

1. O6BeKTUBBI U OKYJSPBI: YCTPOMCTBO, PUHIIMII PA0OTHI, PA3HOBUIHOCTH.

12. CoOcTBEeHHAs JIFOMUHECLIEHIIAS OMOJIOrMUYECKUX OOBEKTOB.

13. YcTpoiicTBO CBETOBOTO MUKPOCKOMA. BO3MOXKHOCTH 1 EPCIEKTUBBI PA3BUTHUSI CBETOBOM
MUKPOCKOTTHH. BHUIBI MUKPOCKOTIHH.

14. 3anuBka MaTepuasa B BOJOPACTBOPUMBIE U BOJJOHEPACTBOPUMBIE CPE/IBI.

15. MccnenoBaHue MpoLECCOB )KU3HEACATEIBHOCTH MPH MOMOLIM (DIIyOpecMpyOLINX
KpacUTeJIEH.

16. ®usnyeckue OCHOBBI CBETOBOI MUKPOCKOIHH.

17. Omnbxu npu cBETOBON MUKPOCKOIIHH.

18. ®usnueckue acreKThl JIOMUHECIICHTHON MUKPOCKOITHH.

RROo~No RGN

IIpumepbl OHIETOB K IK3aMeHY:

Buner Ne 1
du3nyeckue OCHOBBI CBETOBON MUKPOCKOITHH.

OmubKy MpH MEKTPOHHON MUKPOCKOIIHH.
CoOcTBeHHas IIOMUHECIICHIUS] OMOJIOTMYECKUX OOBEKTOB.

P wre

Dusuueckue 0cHo8bl c6emogou mukpockonuu. Paspewarowas cnocobnocms. Konmpacm
uzobpasicenus. Duzuueckue ceolicmea ceema (ONUHA BONHBL, AMIAUMYOA BOJHbI, (Pa3d,
NIOMHOCMb U HANPAGIEHUe PACNPOCMPAHEHUs. B0IHbL). YeenuueHue MUKpOCKond.

2.  Owubku npu snexmpounol mukpockonuu. OQuiubku noozomosumenvrho2o smana. Ouuoxu
npU 31eKMpPOHHOU MUKPOCKONUUL.

3. Cobcmeennas nomuHecyeHyus Ouonocuyeckux oovekmos. Onpedenenue Xumuueckas
npupooda cobcmeennoco ceevenust. Ipusicusnennas ToMuHecyeHmuas. MUKPOCKONUSL.
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Buner Ne 2
OOBEKTHBBI U OKYJISIPBI: YCTPOUCTBO, IPUHIIUIT PAOOTHI, PA3HOBUIHOCTH.

DU3NYECKUE ACTIEKTHI IIOMUHECIIEHTHOW MUKPOCKOITHH.

OOmMe NpUHIKITBI KOJTWYECTBEHHBIX MOP(OIOTHUECKIX HCCIIEA0BaHUN.

Obvekmugvl u OKYIApbl: YCMpPOUCME0, NPUHYUN pabomul, pasHOBUOHOCMU. Ycmpolicmeo
obvexmusa. Ilonesnoe ysenuuenue obvekmusa. Paspewarowas cnocobnocms obvexmusa.
Yempoticmso oxynapa. Juagpaema oxynsapa. becnonesnoe ysenuuenue oxyusapa. Obuee
yeenudenue MUKPOCKONA.

Qu3zuueckue acnekmsl JOMUHECYEeHMHOU Mukpockonuu. Ilepsuyunas u emopuunasn
(Hasedennas)  ¢hrroopecyenyus — Mukpockonuueckux — odowvekmos.  Ceemogurompoi
JIHOMUHECYEHMHBIX MUKPOCKONO08. MlcmoyHuKu ceema.

Obwue npuHyunsvl KOIUYECMBEHHBIX Moponocuueckux ucciredosanui. Mopgomempus.:
onpedeneHue, 3a0ayu, nianuposanue uccieoosanus. OcHoguvie smanvl MOphoI02ULecKo2o
uccneoosanus. Bvibopka nabnooenuu. I[lopsook nposedenus Habarooenuu. Konmpons 3a
owubKamu npu nposedenuu ucciedosanuti. Ilpedcmasnenue pe3ynomamos uccied08anusl.

Buner Ne 3
YCTpoiCTBO CBETOBOT'O MHUKPOCKOIA. BO3MOYKHOCTH M MEPCHEKTUBBI PA3BUTHUSI CBETOBOM

MHUKPOCKOTTHH.
3anuBKa MaTepuana B BOJOPACTBOPUMBIE M BOJIOHEPACTBOPUMBIE CPEJIbI PU dIEKTPOHHOM
MHUKPOCKOTTHH.

HccnenoBanue mpoIeccoB KU3HEACITETPHOCTH KIETOK MPU TIOMOIIH (DIIyopecmpyrOnmx
KpacUTEJIEH.

Yempoiicmseo ceemogozo muxpockona. Onmuueckas cucmema c8emoso20 MUKPOCKONA:
00bEKMuUBLL, OKYJIAPbL U OC8eMuUmMeNbHOe YCmpocmeo. Mexanuueckas cucmema c8emogozo
MUKpockona. BozmooicHocmu u nepcnekmusbl pazeumusi C6emosot MUKPOCKONUU.

3anusexa mamepuana 6 6000pacmeopumvle U 8000HePACMBopuUMbLe CPedbl NPU INEKMPOHHOLL
murpockonuu. OcHosHble 2mManvl NOO2OMOBKU MAMEPUALA K INEKMPOHHOU MUKPOCKONUU.
3abop mamepuana. Dukcayus mamepuana. Ilpomwvieka mamepuara. I[locmguxcayus
mamepuana. Koumpacmuposanue u obezgodicusanue mamepuana. 3axirouenue Mamepuand.
Booopacmeopumsie cpedvt. Cmonwi.

Hccneoosanue npoyeccos dcusHedessmesbHoCmu Kiemok npu noMowu (uyopecyupyrouux
kpacumenei. Kpacumenu: paznosuonocmu, npuHyunsl NPUMeHeHUsl.

Buner Ne 4

1.CBeTi0e U TEMHOE MOJIE: MOHATHUC, TIPUMCHCHUC, BO3BMOXKXHOCTH, OLICHKA PC3YJIbTATOB.

2.006e3BOXKMBaHNE MaTeprala sl JIEKTPOHHOW MUKPOCKOITUH.

3. @nyopecuupyroue KpacuTeN! U UX IPUMEHEHHE.
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P wre
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Cseemnoe none: nousimue, npumeHnenue. Memoo ceemnozo noasi 8 npoxooauem ceeme.
Memoo kocozo oceewjenus. Memoo ceemnoco nons 6 ompaxcéHnom ceeme. Temnoe none:
nonamue, npumerenue. Memoo mémHo2o nois 6 npoxooauem ceeme.

Obessoxcusanue mamepuana O0ns NeKMPOHHOU Mukpockonuu. (OcHo6Hble dmanvl
NOO020MOBKU Mamepuaia K 3J1eKMpPOHHOU MUKpockonuu. 3abop mamepuana. DQukcayus
mamepuana. IIpomvieka mamepuana. Ilocmeuxcayus mamepuana. Koumpacmuposanue u
06e3602iCU8aHUEe Mamepuaa.

@nyopecyupyrowue Kpacumenu U ux npumenenue. Kpacumenu Ona  oxpacku
Quxcuposannvix 00vekmos. Kpacumenu o0na npudsicusHeHHOU OKpPACKU OUONOSUHLECKUX
00vexmos. HAoepHuvle Kpacumenu. Xumuueckas npupooa gayopecyupyrowmux Kpacumeie.

Buner Ne 5
®a30B0-KOHTPACTHASI MUKPOCKOTIHSI: TIOHSTHE, BO3BMOXXHOCTH, OIICHKA PE3yJIbTaTOB.

dukcarus Mateprana Juist JIeKTPOHHONH MUKPOCKOITHH.

JIrOMUHECIICHTHBIN aHaTN3 KJIETOK U TKaHEH.

Da3080-KOHMPACMHASL MUKPOCKONUs: noHamue. Pazo60-KOHMpAcmMHoe YCMpoUucmeo.
Hacmpotixa ¢pazoeozo koumpacma. BozmoscHocmu MUKpOCKORUU, OYEeHKA pe3yibmamaos.
Qukcayus mamepuana 0as 31eKMpOHHOU Mukpockonuu. OCHO8Hble 3Mansvl NOO20MOBKU
mamepuana K 91eKMpOHHOU MUKpockonuu. 3abop mamepuana. Duxcayus mamepuana.
IIpomvieka mamepuana. [locmguxcayus mamepuana.

Jliomunecyenmmuviti ananus kiemox u mxawneu. Iloocomoexka m npogedenue HaOI0OO0eHUs
nepsuunou aromunecyenyuu. Iloocomoeka m nposedenue HaONIOOEHUs BMOPUYHOU
JIHOMUHECYEHYUU.

Buner Ne 6
OmuOKH IpH CBETOBON MUKPOCKOIIHH.
Kapunonuromerpus.
®U3NYECKUE OCHOBBI MOJSIPU3ALMOHHON MUKPOCKOITHUH.
Owubku npu ceemogoli muxpockonuu. Ilpasuna pabomsi co c6emosviM MUKPOCKONOM.
Onmuueckue ceoticmea Mmukpockona. QuiubKky MUKPOCKONUPOBAHUSL NPU  MAIOM
yeenudenuu. OuudKU MUKpOCKONUposanus npu 0oavuiom yeeauderuu. QuiubKy HACmpouKu
oceeujeHus npu MUKpOCKONUPOBAHUU.
Kapuoyumomempus. Ocnosnvie memoowvr mopgpomempuu. Iloocomosxa eucmonocuseckux
cpe308 K nposedeHuio Kapuoyumomempuu. Ilpumenenue oxynap — Mukpomempa 8
Kkapuoyumomempuu. Mamemamuuecxue hopmynsl u bIYUCTICHUS 8 KAPUOYUIMOMEMPUL.
Qusuueckue O0CHOBbI NOJNAPUSAYUOHHOU MUKpOCKOnuu. IIpumenenuu noaspusayuoHHoU
MUKPOCKONUU NPU  SUCTMONOSUYECKUX U  CUCTMOXUMUYECKUX MemoOdax UCCie008aHUs.
Anuzomponus. I[lnockocmu nonspuzayuu. Ycmpoucmeo noasapu3ayuoHH020 MUKPOCKONd.

Buner Ne 7

1. TlpaBuia 3kcrtyaTtaliyu CBETOBOTO MUKPOCKOIIA.
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2. Opranuzanus 1a00paTopuu dIEKTPOHHONH MUKPOCKOITHH.

3. OcnoBbl nutooromerpun. LutodoTomerp: ycTpoiicTBO, MpUHLIUT pabOTHI, BO3MOKHOCTH.
[IpaBuia skcruryaranuu.

1. Ilpasuna sxcniyamayuu ceemogozo mukpockona. Hacmpoiika oceewenus. Hcmounuku
ceema npu pabome ceemogozo Mmuxpockona. llpedsapumenvHulii ocmomp npenapama.
Muxpockonuposanue npu manom yeenuuenuu. Muxkpockonupoganue npu 601bUIOM
yeenuueHuu. Yxo0 3a MUuKpockonom.

2. Opeanusayua nabopamopuu  31eKMpPOHHOU  Muxkpockonuu. Ilpasosas ocHoséa u
OOKyMeHmayus 6 opeanusayuu nabopamopuu. Munumanvrulii nepeyenb 060py0osanus u
annapamypbi. J1eKmponHble MUKPOCKONDI.

3. Ocnoevl  yumogomomempuu. Lumogpomomemp: ycmpoiicmeo, npunyun pabomol,
803MOIHCHOCU. Ilpasuna  sxkcnayamayuu. Cpepa  npumenenuss  memooos
yumogomomempuu. Iloocomoska mamepuara K yumogpomomempuu. Ycmpoiicmeo
yumogomomempa. DPuzuyeckue ocnosbl yumogomomempuu. Ilpasuna pabomer ¢

yumoghomomempom.
Bbuner Ne 8
1. Mopdomerpuueckas ycTaHOBKa: YCTPOHUCTBO, MPUHIIUT PaOOTHI, BO3MOKHOCTH.
2. Buzbl cBETOBOI MUKPOCKOITHH.
3. OwmubKu mpu TEKTPOHHON MUKPOCKOITHH.
1. Mopgpomempuueckas ycmanogxka: ycmpoucmeo, HPUHYUN paboOmvl, BO3MONICHOCHIU.

Pyunas mopgomempus. Asmomamusuposannvie Cucmemvl AHAIU3A U30OPANCEHUIL.
Yempoticmeo ACA. Tpoepammut s ucnonvsosanust 6 ACA.
2. Buowvl céemosoii muxpockonuu. Mmmepcuonnas muxpockonusi. @azo80KoHmpacmuas
MUKpocKkonus. AHonmpanvHas Mmuxpockonus. Mnmepgpepenyuanoras Mukpockonusi.
3.Owubku npu snekmponnou Mmukpockonuu. QObwue NONONCEHUS  INEKMPOHHOLU
murpockonuu. OQuubKu npu noo02omoske Mamepudana K 371eKmpoHHOU MUKPOCKONUU.
Owiubku npu nod2omoske u IKCNLyamayuu npudopos npu I1eKmpoHHOU MUKPOCKONULL.

buner Ne 9
OO111e MPUHLIKITBI KOJMYECTBEHHBIX MOP(POIOrHYECKUX UCCIIETOBAaHUMN.

[IpyHIMIIBI TOATOTOBKYM MaTepuaa jsl HCCIIEI0BAaHUS B DJIIEKTPOHHOM MUKPOCKOIIE.
OOBEKTUBBI U OKYJISIPBL: YCTPONCTBO, MPUHLUT PaOOThI, Pa3HOBUHOCTH.

P wroe

Obwue npuHyunvl KOIUYECMBEHHBIX MOpdonocuteckux uccieoosanuu. Mopgomempusi:
onpedenenue,  3a0ayu,  nianuposanue  ucciedosanus.  OcHOBHble — dmManvl
Mopghonocuueckoeo uccredosanus. Buvibopka mabnodenuii. Ilopsook nposedenus
Habarodenuti. Konmpons 3a owubkamu npu nposedenuu ucciredosaruii. Ilpeocmasnenue
Pe3yIbmamos ucciedo8anusl.

2. [lpunyunsi n002O0MOBKU Mamepuaia 0s UCCIe008aHUsl 8 INIEKMPOHHOM MUKDPOCKONE.
Obwue nonodicenus NOO2OMOBKU MAMepuala K 31eKmpoHHOU Mukpockonuu. Bzamue
mamepuana u uxcayus. Quxcupyrowue cpeovl 05 JNEKMPOHHOU MUKPOCKONUU.
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P wNde

w

Obe36ooicusanue mamepuana. 3anueka mamepuana 01 1eKMpPOHHOU MUKPOCKONUU.
Yavmpamuxkpomomul. Hzeomoenenue cpe3o6 05 21eKMPOHHOU MUKPOCKONUU.
Obvekmugbl U OKVAApbI:  YCMPOUCME0, NPUHYUN  pabomsl,  PA3ZHOBUOHOCHIU.
Vempovicmeo  obwvexkmuea.  Ilonesnoe  yeenuuenue obvekmusa. Paspewarowasn
cnocobnocms obvexmusa. Ycmpoiicmeo oxynapa. [uagpaema oxyaapa. bBecnonesnoe
yeenuuenue oxkynsapa. Obuee ysenuuenue MUKpOCKONA.

Buner Ne 10
CoOcTBeHHas1 TIOMUHECLIEHIMSI OMOJIOTNYECKUX OOBEKTOB.
O06e3B0KHMBaHNE MaTepUaa JJIsl AEKTPOHHOW MUKPOCKOIIUY.
KonnyectBenHast MOp(]oIoTrst KOMIEHCATOPHO — MPUCTOCOOUTEEHBIX PEAKIIHIA.
Cobcmeennasn momunecyenyus ouonocudeckux oovekmos. Onpedenenue Xumuyeckas
npupooa cobcmeenHo2o ceeveHus. IlpuscusHeHHasn TOMUHeCYEeHMHASE MUKPOCKONUS.
Obessoxcusanue mamepuana Oas NeKMPOHHOU Muxkpockonuu. OcHosHble >manvi
Nn0020MOBKU MamMepuaia K 21eKmpoHHOU MUKpockonuu. 3abop mamepuana. Quxcayus
mamepuana. Ilpomvieka mamepuana. Ilocmepuxcayua mamepuanra. Konmpacmuposanue
u 0b6e36031cusane Mamepuad.
Konuuecmeennas mopghonocus KoOMnencamopHo — NPUCNOCOOUMENbHBIX PeaKyull.
Mopgomempus: onpedenenue, cgepa npumernenus. I[loocomosxa u ocobeHnocmu
mamepuana 01 KOAUYecmeeHHulx ucciedosanuil. Ilpubopsi, nacaoxu 0ns npogedeHus
Mmopghomempuneckux uccireooeanutl. Hsmepenue aunelHviX pazmepos, niowjadeu u
00vem06 00beKmos.

Buner Ne 11
TexHuKa TPUTOTOBICHHUS TIOJYTOHKMX © TOHKHX CPE30B JUIA  DIIEKTPOHHOMN

MUKPOCKOTTHH.
[IpaBuna skcmTyataluu CBETOBOIO MUKPOCKOTIA.

Ou3nyecKkue OCHOBBI MOISPU3AIMOHHON MUKPOCKOIIHH.

Texnuka npucomoeieHusi NOAYMOHKUX U MOHKUX CpPe308 O DJeKMPOHHOU
MUKPOCKONUU. YbmMpamukpomomul: ycmpoucmeo u npaguia pabomel. CmekianHble
HOJICU O yabmpamukpomomos.  Iloocomosxka  6O10ko8  0Ona  pabomvl  Ha
yabmpamukpomome. Omanvl yrompamomuu. Cneyuanvhas obpabomka cpe3o8 O
INEKMPOHHOU MUKPOCKONUU.

. Hpaewza IKCnyamayuu c6emosoco MUKpocKonda. HCZCWIPOZZKG oceeulerusl. Hcemounuku

ceema npu pabome c6emo6o2o Mukpockona. Ilpedsapumenvuuiii ocmomp npenapama.
Mukpockonupoganue npu manrom yeeaudenuu. Mukpockonupoeanue npu 0O0abUIOM
yeenudenuu. Yxoo 3a MuKkpockonom.

3. Dusuueckue 0cHOBbI I’lOﬂﬂpuSClLﬂlOHHOIZ MUKPOCKONnUu. HpuMeHeHuu nompus’aquHHoﬁ
MUKpOCKOnUU npu cucmaojliocudecKkux u cuCmoXumMuvyecKux Memooax uccieoo6aHusl.
AHus‘omponuﬂ. Ilnockocmu nojipuzayuu. YCI’HPOIZCWIGO noJAApuU3aAyUOHHO20 MUKpPOCKONA.
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Buner Ne 12

1. [utodoTomerp: ycTpOICTBO, MPUHIIHI paOOTHI, BO3MOKHOCTH.

2. Bwujpl cBETOBOI MUKPOCKOIIHH.

3. Kapuonuromerpus.

1. Coepa npumenenus memooos yumogpomomempuu. Iloocomosexa mamepuaia K
yumoghomomempuu.  Ycempoucmseo — yumogpomomempa. — Dusuueckue  OCHOBbI
yumoghomomempuu. Ilpasuna pabomwl ¢ yumogomomemponm.

2. Buowl céemosoii mukpockonuu. Ummepcuonnas mukpockonus. @Paz080KOHMPACmMHAL
MUKpocKonust. AHonmpanvHas Mukpockonus. Mumepgepenyuanvras MukpoCcKonus.

3. Kapuoyumomempus. OcHoguble ~ memoovl  Mopgomempuu. Iloozomoska
2UCMONOSUYECKUX CPe308 K NposedeHuto Kapuoyumomempuu. Ilpumenenue okyusip —

MUKpomempa 6 Kapuoyumomempuu. Mamemamuueckue gbOpMlebl U 6bl4UCTIEHUA 6
Kapuoyumomempuu.

Buner Ne 13
1. dusnueckue CBONCTBAa CBETOBOM MUKPOCKOIIHH.

N

MopdomeTpuueckas ycTaHOBKA: YCTPOMCTBO, IPUHIIUIT pabOThI, BO3MOKHOCTH.

3. OmmOKHU NpH IEKTPOHHONH MUKPOCKOIIHH.

1. Qusuueckue ocrnoswi ceemogou mukpockonuu. Paspewarowas cnocobnocmo. Konmpacm
uzobpaxcenus. Quzuueckue ceolicmsea ceema (OIUHA BOIHbI, AMNAUMYOA B0IHYL, (a3a,
NJIOMHOCMb U HANPAGIEeHUe pACHPOCMPAHEeHUs BONIHbL). Yeenruuenue MuKkpockona.

2. Mopgomempuueckas ycmanoska: ycmpoucmeo, NpuHyun padomsi, GO3MONCHOCTIU.
Pyunas mopgomempusa. Aemomamusuposannvie cucmemvl amaiuza uzoopadsceHul.
Yempoiicmeo ACA. Ilpozpammer 0ns ucnonvzosanus 6 ACA.

3. Owubku npu onekmpounol Mmukpockonuu. Obwue NONONHCEHUS INeKMPOHHOLUL

mukpockonuu. QuubKu npu no020moeKke Mamepuaia K 21eKmpoHHOU MUKPOCKONUU.

Owubku npu no02omosKe u IKCniIyamayuy npudOpos npu 1eKmMpOHHOU MUKPOCKONUU.

Buier Ne 14
1. TlIpaBumia skcmtyaTtanuy CBETOBOTO MUKPOCKOTIA.

N

Opranusarniys JJabopaTopuu AIEKTPOHHONW MHKPOCKOIIHH.
3. OO01¥e MPUHITUITBI KOJTMYECTBEHHBIX MOP(POIOTHICSCKUX UCCIICIOBAHHIA.

1. Ipasuna skcnayamayuu  céemogoeo  Mmukpockona. Hacmpotika — oceewenust.
Hcemounuku ceema npu pabome ceemogo2o muxkpockona. Ilpedsapumenvuwiti ocmomp
npenapama. Muxpockonuposanue npu maiom yseauvenuu. Mukpockonuposanue npu
OObUWIOM YEenudeHUU. YX00 34 MUKPOCKONOM.

2. Opeanuszayuss 1abopamopuu  31eKmpoHHOU mukpockonuu. Ilpasosas ocnoéa u
OQOKyMeHmayus 6 op2anusayuu rabopamopuu. Munumanshulii nepeyens 060py00sanus
u annapamypwi. DnekmponHble MUKPOCKONDI.

3. Obwue npunyunsvl KoauyecmeeHHvlx Mopghonocuteckux ucciedosanuti. Mopghomempusi:
onpedenenue,  3a0ayu,  NIAHUposanue  uccie0oganus.  OCHOGHble — dManvl
mopghonocuueckozo uccredosanusi. Boioopra nabmoodenuil. Ilopsadok npogederus
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Haobarooenutl. Konmponw 3a owubkamu npu nposedenuu ucciedosanuil. Ilpedcmasnenue
Pe3yIbmamos ucciedo8anusl.

Buner Ne 15
1. ®a30BO-KOHTpACTHAsI MUKPOCKOIIHS: TOHITHE, BO3MOXKHOCTH, OIICHKA PE3YJIbTAaTOB.

OcHOBBI IUTO(HOTOMETPHUH.
3. OmmOku nmpoBeAeHUs: MOPHOMETPUUECKHIX UCCIICTOBAHHIA.

N

1. @aszoeo-konmpacmuas mukpockonus: nouwsimue. Daz080-KOHMPACMHOE YCMPOUCMEO.
Hacmpoiika — ¢azosoeo  kommpacma.  Bosmodxxcnocmu — MUKPOCKORUU, — OYeHKA
Pe3yIbmamos.

2. OcHoswvr  yumogpomomempuu. Cchepa npumenenuss Memooos yYumogpomomempuu.
Iloocomoexka mamepuana Kk yumogomomempuu. Ycmpoiicmeo yumogomomempa.
Dusuueckue 0CHOBbL YUMOGomomempuu.

3. Owubxu nposedenus mopgomempuueckux ucciedosanuil. I pyovie ouuoKu.
Cucmemnvle owubru. Cnyuatinvie owuoku. Ilapamempul 05t OyeHKu pe3yivmamos
uccnedosanus u ouubox. Ilapamempuueckue u HenapamempuyecKue Kpumepuu 6
onpeoeneHuu pe3yibmamos ucciedosanus u oumuobox. Ilpeocmasnenue pe3yiomamos
UCCIe008aAHUSL.

4. TIOPAJOK NPOBEAEHUA U KPUTEPUN OLNIEHUBAHUA
IMPOMEXYTOYHOM ATTECTAIIIA

4.1. IlopsiAiok NpoBeieHUsI IPOMEKYTOYHOM aTTecTaluu

KpurepreMm ycremHocTd OCBOSHMs yueOHOTO Marepuana Mo OKOHYAHHI0 YYeOHOro
cemecTpa (IIpOMEXYTOUHAsi aTTeCTalus) SBISETCS SKCIEpTHas OLEHKAa IIpernojaaBarers,
YUUTBHIBAIOIIASA: TEKYIIYI0 YCIEBAaeMOCTb B T€UEHHE ceMecTpa (KOHTPOJbHBbIE pabOThI, Claija-
COOOIIIeHUs, ONpPOC, HAYYHBI OTYET), BBHIIOJHEHUE W 3alUTa MO KOHTPOJIBHBIM BONPOCAM
nabopaTOpHbIX pabOT M OILIEHKA, MOJy4YeHHas Ha 3k3ameHe. Ilpomenypa sk3ameHa: 3K3aMeH
MIPOBOAUTCS MO OmieraM. busier cocTout u3 3 BOIPOCOB, Ha KaX bl U3 KOTOPHIX HEOOXOAUMO
JaThb TIOJIHBIM, pa3BepHYThIM OTBeT. Ilociae MOATOTOBKM CTyAeHTa IIPOBOAUTCA OIIPOC IO
COJIEP’KaHUIO BOIIPOCOB OMIIeTa.

Kpome Toro, sxcnepTHast OLeHKa PENOAABATENS MOKET OCHOBBIBATHCS HA PETYIISIPHOCTH
MOCEIEHUST 00s13aTENIbHBIX YUEOHBIX 3aHATHH, YCIEUTHOCTH BBIOJHEHUS YCTAHOBJICHHBIX Ha
JaHHBIN cemecTp 00BEMOB pabodel mporpaMMel.

4.2. KpuTepuu olleHNBAHNS MPOMEKYTOYHOI ATTECTANMM 10 BHIAM OLEHOYHBIX
cpeacTB

421. Kpurtepuii onleHUBaHHUS ONpPoOca.

OHGHKa COTJIHUYHO» CTAaBUTCHA, €CJIM CTYACHT JaJl MOJHEBIM OTBET U ITOKa3al rny601<1/1e
TCOPCTUUCCKHUEC 3HAHUA 10 KAKAOMY U3 BOIIPOCOB.

OHCHKa «XOpOIIO» CTABUTCA, €CJIN CTYACHT Jajl TIOJTHBIN OTBECT, HO JOIMYCKA€T HCTOYHOCTH.

OHCHKa «YOOBJICTBOPUTCIIBHO» CTABUTCS, €CJIM CTYACHT 3HACT OCHOBHOM Marcpual 1o
KaXXI0MY BOIIPOCY, HO JOIMYCKACT MHOTOUYHMCIICHHBIC HCTOYHOCTH.
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OI.[CHKa «HCYIOBJICTBOPUTCIILHO» CTABUTCS, CCJIM CTYACHT HC 3HACT MATCPHAJI 3a/1aBACMBIX
BOIIPOCOB UJIKM UMCECT MMOBCPXHOCTHBIC 3HAHUA 110 BCEM BOIIPOCAM.

4.3. Pe3yabTaThl NPOMEKYTOYHOW aTTeCTAIlMM M YPOBHH CHOPMHUPOBAHHOCTH
KOMIIeTeHIN I
[Ipu noaBeIeHMN UTOTOB YUUTHIBAIOTCS PE3YJIbTAThl TEKYIIEN aTTECTALUH.
OcoOeHHOCTH MPOBEICHHUS MTPOLIEYPhl OLICHUBAHUS PE3yAbTATOB 00YUYECHHS] MHBAIHUIOB
U JIMI C OTPAaHUYECHHBIMH BO3MOXHOCTSIMH 3/I0pOBBSi 00O3HA4YeHbI B pabodyell mporpamme
JTUCIUTITAHBI (MOIYJIs).
«1 ypoBeHb» - 03HaKOMJIEHUE (MMETH 00111ee ITPEICTABICHHE, y3HABATD);
«2 ypOBEHbB» - TIOHUMaHUE y4eOHOro Marepuaia, M3J1araeMoro B y4eOHHKE, METOIUYECKON
pa3paboTKe WK MPEnoaBaTeIeM;
«3 ypOBEHBY - YMEHHE JIOTHYHO, ITOCIIEI0BATEIBHO, JOCTATOYHO MOJTHO U TOYHO H3JIaraTh
M3y4YEHHBIN MaTepHall;
«4 ypOBEHb» - TBOPUYECKH UCIIOIH30BATh OTyYECHHbIC 3HAHUS.

s yoosremsopumenvhoti (IOTOKUATEITHHON) OIIGHKH 3HAHUH TpeOyeTcss MUHUMYM 3-1
VPOBeHb YCBOCHUS YI€OHOTO MaTepHara.

TpeﬁoBaHnﬂ (KpI/ITepI/IaJILHbIe noxa3aTe.1m) K YPOBHIO OCBOCHUS NUCHUII/IMHBI

Pesynbrar sx3amena TpebGoBaHMsI K 3HAHUSIM

«Ot1mmyno» (5, 5-) CryneHT oOHapyXHuJl BCECTOPOHHEE, CUCTEMAaTUYeCKOe U
ry0okoe 3HaHHe ydyeOHoro Martepuana. VcueprbiBarole,
MOCJIEI0BATENbHO, TPAMOTHO W JIOTUYECKH CTPOMHO €ro
M3JIaraeT, He 3aTPYAHSIETCS C OTBETOM IPU BUAOU3MEHEHUH
3aJaHusi, CBOOOJHO CIIpaBJSIETCSl C IOCTaBJIEHHBIMU
3aJjayaMy, TOKa3bIBaeT 3HAHUS  MOHOTPadUUIECKOro
Marepuana. [IpaBuibHO  OOOCHOBBIBAET  IPHUHSTHIC
pelieHus, BIAJeeT pPa3sHOCTOPOHHUMHU HaBBIKAMU U
npueMaMy BBITIOTHEHUST paboT. OOHapyXkuBaeT yMeHUE
camMocCTOsITeNNbHO 0000IIaTh W W3NaraTb Matepuan, He
JOTyCKasi OWIMOOK, YSACHUJ B3aUMOCBSI3b OCHOBHBIX
MOHITHIA NUCIUIUIMHBI U UX 3Ha4YEHUE Ui MPUOOPETeHHS
npodeccuu.

«Xopomo» (4+, 4, 4-) CrynmeHT TBepIo 3HAeT y4eOHO-TIPOrpaMMHBIN MaTepua,
IrPaMOTHO M TIO CYIIECTBY H3JIaraeT €ro, He JOIYCKaeT
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIMPOC, MOXKET
NPaBUWIBHO TNPUMEHUTh TEOPETUYECKHE IMOJOXKCHUS |
BJIaZIceT HEOOXOAMMBIMH HaBBIKAMH MPU BBITOJTHEHUH
NPaKTHYECKHX 3a/ad.
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«Y10BJIETBOPUTEIHLHO
(3+,3,3)

CTyaeHT yCBOWII TOJILKO OCHOBHOW Matepuaj, HO HE 3HAeT
OTJEIbHBIX JIeranei, JIOTTyCKaeT HETOYHOCTH,
HEJI0OCTaTOYHO TMpaBWIbHBIE (OPMYJIUPOBKH, HapyIIaeT
MOCJICIOBATEILHOCTh B HM3JIOKCHWHM  Martepuaga |
WCIIBITBIBACT 3aTPYIHCHHS B BBIMIOJHEHUU MPAKTHYECKUX
3aJaHuN.

«HeyIlOBJIeTBOPI/ITeJIbHO»

@)

CrTyneHT He 3HAeT 3HAYUTEIIPHOW YacTH MPOTrPaMMHOTO
Marepuaa, JIOIMyCKaeT CYIIeCTBEHHBIE OIHOKH, C OOJIBIINM
3aTpyIHEHUEM BBITIOJHSCT MPAKTHUECKUE 3aIa9H.
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Hanpasaenue 06.03.01 buosorust HanpasJjieHHOCTH (Mpo¢guas) buoaorus, PIT:
"Mukpockonusi 6uojorudeckux cucrem', rog Haoopa 2026, popma 00yueHus ouHas

DoHI OLEHOYHBIX CpEeACTB TMCHUIIJINHBI (MOZ[y.]'IH) 0[[06[)6]—[ H PEKOMECHAOBAH:

[TpopexTop no yuebHoii padore yrBepxkaeno 03.03.2026 A.A. CanamartoB

Y4eHbIM COBETOM OMOJIOTHYECKOTO (haKyIbTeTa

ITpoTtokon 3aceqanus Ne 8 ot 27.02.2026

[Ipencenarens Yuenoro cosera

OMOJIOTMYECKOTO q)aKy.]'ILTeTa corjiacoBaHo I[ C. CranikeBud

3acenanueM kageapbl MUKPOOHOJIOTUN, MMMYHOJIOTHH U 0011eil Onosiorumn

IIporokomn 3acenanust Ne 9 ot 27.02.2026

3aBenytouuii kapenpoit COIr1acoOBaHO A.JI. bypmucrtposa

ABTOp (COCTaBUTEIb) I'. B. bproxun

Crpykrypa pado4eii nmporpamMmbl COOTBETCTBYeT npukasy pexkropa ®I'bOY BO
«Heal'¥V» ot «13» anpeas 2021 r. Ne 247-1



