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@DoHz OIEHOYHBIX CPEJCTB MO AUCIUILTNHE «MUKPOCKOIHS OMOIOTNIECKUX CHCTEM»
o HarpasneHuro noaroroBku 06.03.01 «buonorus» ®I'BOY BO «Henl Y»

cTp. 2

(hopMupOBaHHE CIECTYIOMMNX KOMIIETCHIINI U HHIUKATOPOB:

HACHOPT ®OHJIA OHEHOYHBIX CPEJICTB
Hanpasnenue noarorosku: 06.03.01 buosorus
HanpasnenHocts (mpodumm): ['MCTON0THS U THCTOIOTHYECKas TEXHUKA.
Jucturuimaa: MUKpOCKoONUs OM0I0THYECKHX CHCTEM
Cemectpbl uzyuenus: /
PopMa NpOMEKYTOUHOM aTTECTALMU: IK3AMEH

2. MEPEYEHb ®OPMHUPYEMBIX KOMIIETEHIIUIA
2.1. KomneTeHuMH, 3aKpeNJIéHHbIE 32 THCIUIJIHHON
N3yuenne qucuumiuzel «MuKpockonus 0HOJI0rHYecKMX CHCTeM» HAIPaBJIEHO HA

Kozbt Conepxanue Koner u conepxkanne | [lepedeHp muIaHUpyeMBbIX pe3yabTaTOB
KOMIICTCHIIUH | KOMIICTCHIIMI WH/INKaTOPOB 00yYeHUsI 10 TUCIUTITUHE
(mo ®I'OC) | cormacHo ®I'OC
1 2 3 4
VK-4 Crocoben VK-4.1. Umeer | 3HATH:

OCYLIECTBIIATL | MPEJCTaBlCHHE o | dma nmoctmwkenuss VYK-4.1 3Hath:

JICTIOBYIO MpaBuIax M | YCTPOHCTBO CBETOBOTO, JIEKTPOHHOTO

KOMMyHUKaluEo | TPHHIMNAX JeN0BOil | MHKDOCKOIIOB M APYroii anmnaparypsl,

B ycrHoi w | YOTHOH W | IpeIHa3HAaYeHHOW ISl  MPOBEACHUS

. MUCHbMEHHOM Pa3ITUYHBIX BUJIOB

MMUCbMEHHOU

KOMMYHHUKAIIMA ~ Ha | MUKPOCKOIIMYECKOTO UCCIEJOBAHMU.

(popmax Ha roCylapCTBEHHOM Hna  poctmxenus YK-4.1  3Hath:

TOCYNApCTBCHH | g, 1ve  Poccuiickoii | HHOCTPAHHBIH A3BIK JUTS MOMCKA H

OM A3BIKC denepanyn u | coopa  mocTynmHOM  mMHGpOpMaLUH,

Poccniickon UHOCTPaHHOM(BIX) MPEJICTABICHHON B JTaHHBIX

CDez[epauHI/I 51 ;{SLIKe(aX)_ paSHHqHOﬁ IIpUpPOAbI.

MHOCTPaHHOM Ymers:

(bIX) s13bIKE(aX). Jns  nocrwxenus YK-4.1  ymers:
MHUKPOCKOTIMPOBATh THUCTOJIOTUYCCKUE
npernaparsl.

Hnsa  moctwkenuss  YK-4.1  ymers:
cBOOOJTHO OPUCHTHUPOBATHCSI B
OCHOBHBIX METOax CBETOBOI
MUKPOCKOIIHH.

Hdns  noctmxenusaYK-4.1 ymerts:
NPE/ICTaBIIATh MaTepHaIbl 1o
U3ydyaeMbIM TEMaM B YCTHOW U

MUChMEHHOU (popme, B TOM YHCIie Ha
WHOCTPAHHOM SI3bIKE.

Baajgern:

Hna  poctmxenus YK-4.1 Brmanmets:
OIIBITOM paboThI c yueOHOU
AUTEpaTypo, B TOM 4YHCIe Ha
WHOCTPAHHOM SI3BIKE.

Hna npocrmxenus YK-4.1 BiageTs:
HaBbIKAaMU pabOTBl C COBPEMEHHBIM
00opyoBaHuEM, MPEAHA3HAYCHHBIM
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IS MIPOBEICHUS CBETOBOU
MUKPOCKOTIHH.
I1K-2 Cnocoben IIK-2.6. Bnaneer: 3HaTh:
IPUMEHSATh - ombIToM paboTel ¢ | [na  pgoctmwkenus IIK-2.6  3HaTH:
IIAPOKHUH CIIEKTP | SKCIEPUMEHTAIbHBl | OCOOEHHOCTH MOJArOTOBKH MaTepHana K
METOJIOB MH KHMBOTHBIMU; HCCIIEIOBAHHIO B CBCTOBOM
MOP(GOPYHKIIMOH | - OIBITOM PabOTHI CO | MUKPOCKOIL.
AIBLHOH CBETOBBIM Hns  pgoctmwkenuss IIK-2.6  3HATh:
JMATHOCTHKH ¥ | MUKPOCKOIIOM; OCHOBHBIE Pa3HOBHUIHOCTH CBETOBOM
KOPPEKIHH - METO/IaMHU | MUKPOCKOTIHH.
COCTOSTHHS ompeneeHus Hns  npoctwkenus [IK-2.6  3Hath:
OpraHusma, a | HATMYHS HEKOTOPBIX | OCHOBBI MIPOBEICHHS
TaKK€  METOJBI | THUMOBBIX (OpM YIBTPAMHUKPOCKOITNTIECKOTO
¢duzuKo- TTOBPEKICHUS HCCIIEIOBAHUS.
XUMUYECKOH ¥ | TKAHEH U OPraHoB. YmMmernb:
KJIETOYHOM Hns  poctmwkenust [IK-2.6  ymers:
OUOJIOTHH. HU3rOTOBUTH TUCTOJIOTUYECKHE CPE3bI U
[TOJATOTOBUTEH UX K HUCCIEIOBAHUIO IS
pa3IMYHBIX TEXHUK
MHUKPOCKOTTHPOBAHUS.
Hns poctmwkenust [1K-2.6  ymers:
MIPaBUIILHO moa00path croco0
MHUKPOCKOTIHH.
Hns poctmwkenust [1K-2.6  ymers:
W3J1arath H KPUTHYECKU
aHaJIM3UPOBATH MOJTy9aeMyIO
nH(pOpMAITHIO B XOJI€ MPOBEICHUS
MHUKPOCKOITMYECKOTO  HMCCIICJIOBAHUS
Marepuania.
Baagern:
Hna  nocrmwkenus IIK-2.6 BaageTh:
HaBBIKAMU pPaOOTHI C COBPEMEHHBIM
obopynoBaHUeM, MpeAHa3HAYEHHBIM
JUTSI IPOBEICHMS
CBETOBOM u ANEKTPOHHOM
MHUKPOCKOTIHH.
Hna  nocrmwkenus IIK-2.6 BiaageTh:
OTMBITOM  pabOTBI  CO  CBETOBBIM
MUKPOCKOTIOM.
Hna  nocrmwkenus IIK-2.6 BiaageTh:
OTIBITOM PabOTHl C JTIOMHUHECIEHTHBIM
MUKPOCKOTIOM.

3. COAEP)KAHME OHEHOYHBIX CPEACTB 1O JUCIUIIJINHE

3.1 Buabl OLIEeHOYHBIX CPEICTB

Ne Kon KonTponupyemsie HaumenoBanu | HanmenoBanu
/0 | KOMIIETEHIUHW/TUIAHUpYeMbIe TEMBI/pa3/ienbl € OLIEHOYHOI'O | € OLEHOYHOIO
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pe3ynbTaThl 00y4eHus CpEJCTBa ISl | CpEeACTBa Ha
TEKYILETO IIPOMEXYTOUH
KOHTPOJIA O aTTecTauuu
Ne 3aanns
YK-4 1. OcCHOBBI Ormpoc, Ompoc no
3HaTh: CBETOBOM KOHTpOJIbHAsL | DK3aMEHAaI[MOH
Jia  noctmxenuss  YK-4.1 | mukpockonmu. paborTa. HBIM Ouiieram
3HATh: YCTPONCTBO CBETOBOTO, | 2. OcHoBBI Ne 1-15.
AJIEKTPOHHOTO MUKPOCKOTIOB U | JTIOMHUHECIICHTHOM
Ipyrou anmnaparypbl, | MUKPOCKOITHH.
MpeIHa3HauYeHHOU i | 3. OcHoBBI
MIPOBE/IEHUS Pa3IUYHBIX | MOJIAPU3ALMOHHON
BHUJIOB  MUKPOCKOIHUYECKOTO | MUKPOCKOIIHH.
HCCIIeJOBaHUS. 4, OCHOBEI
Hus  moctmwxkenus  YK-4.1 | mutodoTomerpun.

3HaTh: WHOCTPAHHBIA SI3BIK
Ui Toucka u - cbopa
JOCTYITHOM nHdopMmariuy,
MPEJICTaBICHHON B IAaHHBIX
Pa3IMYHON IPUPOIBIL.

YMmern:

Hna  moctmkenmss  YK-4.1
YMETh.  MHKPOCKOTIMPOBATH
TUCTOJIOTHYECKHE TperapaThl.
Hna  moctmkenmss  YK-4.1
YMETh: CcBOOOIHO
OPHEHTHPOBATHCSI B OCHOBHBIX
METOJax CBETOBOM
MHKPOCKOTIHH.

Hna  pmoctmkenuss  YK-4.1
YMETh: MIPE/ICTABIIATh
MaTepuasbl MO H3y4daeMbIM
TeMam B YCTHOM u
MMUCBMEHHOW ¢opMe, B TOM
YHpCcIie Ha

WHOCTPAHHOM SI3BIKE.
Baanern:

Hnsa  moctmwkenuss YK-4.1
BIIAJETh: OMBITOM pPAaOOTHI C
y4eOHOIl nuTepaTypoil, B TOM
yyuciae — Ha WHOCTPaHHOM
SI3BIKE.

s pgoctmxenus YK-4.1
BIIJIETh: HABBIKAMU PabOTHI C

COBPEMEHHBIM
obopynoBaHuEM,

npeIHa3HAuYCHHBIM VTSI
MIPOBEICHUS CBETOBOM
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MUKPOCKOTIHH.
I1K-2 1. OcHoBsl cBeTOBOM | Craiig Ompoc no
3HaTh: MUKPOCKOTIHH. cooO1IeHue, dK3aMEHAI[MOH
Hns poctmwkenuss  [IK-2.6 | 2. OcHoBbl HAyYHBIH HBIM OHJIeTaM
3HATH: 0COOCHHOCTH JIOMUHECIICHTHOM | OTHYET. Ne 1-15.
MOJArOTOBKM  MaTepuajia K MUKPOCKOTIHH.
HCCIICIOBAaHNIO B CBETOBOM | 3. (OCHOBBI
MHKPOCKOTI. MOJISIPU3AIIMOHHOM
Hns noctmwkenust  [1K-2.6 MUKPOCKOTIHH.
3HATh: ocHOBHEIE | 4. OCHOBEI
Pa3HOBUIHOCTHU CBETOBOM IUTO(OTOMETPHUHU.
MHKPOCKOTIHH.

Jns  pgocrmwkenns  [1K-2.6
3HATh: OCHOBBI TIPOBEIACHHUS
VIIBTPAMUKPOCKOIIMYECKOTO

HCCIIEIOBAHUS.
YMmern:

Jns  moctmxkenuss  I1K-2.6
YMETh: M3TOTOBUTH
TUCTOJIOTHYECKHE Cpe3bl U
[MOJITOTOBUTH X K
HCCIIETIOBAHUTO JUIST
Pa3IUIHBIX TEXHUK
MHUKPOCKOTIHPOBAHHSL.

Hna  moctmwxkenns  I1K-2.6
YMETh: MPaBWILHO T0I00paTh
croco0 MUKPOCKOITHH.

Hna  mocrmwkenus  [IK-2.6
YMETh: M3Jarath n
KPUTUYECKH  aHAJIM3UPOBATH
MoJIyJaeMyr UHGOPMAIUo B
X0/J1e TIPOBEACHUS
MHKPOCKOITMYECKOTO
HCCeA0BaHUs MaTepHaa.
Baanern:

s mocrmwkenus [IK-2.6
BJIQJICTh. HaBBIKAMH PaOOTHI C
COBPEMEHHBIM
0o0opyJi0BaHUEM,
MpeHa3HaYeHHBIM It
MIPOBEICHUS

CBETOBOM U  DIEKTPOHHOU
MUKPOCKOTIHH.

Hnsa  poctmkenuss  I1K-2.6
BIIAJIETh: OMBITOM PAaOOTHI CO
CBETOBBIM MHUKPOCKOIIOM.

Hns  pgoctmwxkenus [IK-2.6
BIIAJIETh: OMBITOM PabOTHI C
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JFOMUHECLIEHTHBIM
MHKPOCKOIIOM.Pa3JINYHOU
HIPUPOIBI.

prueanue: munoeble 3a0auuﬂ, Kpumepuu u noxkazameiu OYEHUBAHUS 6 padMKax

meKywe2o KOHmMpOoJsi npedCmasiieHvl 8 pabouell npoepamme OUCYUnIunsvl (Mooyis). llonnvie
KOMNJIEKMbl OYEHOUHbIX CPeOC8 U KOHMPOIbHO-USMEPUMENbHBIX MAMEPUAIO8 XPAHAMCI HA
Kagheope.

3.2 Coneprxanue OlleHOYHBIX CPEJACTB

OrnieHOYHBIE CPEJCTBA MPOMEKYTOYHOM aTTeCTalMi MO JAUCHUIUIMHE «MUKPOCKOTIHS

OMOJOTMYCCKUX CHCTEMY IpeaACTaBJICHBI BOITPOCAMHU K 3K3aMCHY IO AUCHUIIIINHEC.

RBOoNoOGR~LDE

14.
15.

16.
17.
18.

P whe

0.
1.
12.
13.

BO]'[pOCbI K I3K3aMEHY 110 TUMCHUIIJIUHE:

[IpaBuiia skcrmyaTaliii CBETOBOIO MUKPOCKOTIA.

OcHoBBI IUTO(HOTOMETPHUH.

HuTtodoTomerp: ycTpoiicTBO, MPUHIIUI pabOTHI, BO3MOKHOCTHU. [IpaBuiia sKkcIuTyaTaluu.
®a30B0O-KOHTPACTHASI MUKPOCKOIIHS: TIOHATHE, BO3MOKHOCTH, OLIEHKA PE3yJIbTaTOB.
JIroMHUHECIIEHTHEIN aHaAJIN3 KIIETOK U TKaHEH.

CBeTioe ¥ TEMHOE 10JIE: TOHATUE, IPUMEHEHNE, BO3MOKHOCTH, OLIEHKA PE3YJIbTATOB.
O06e3BoXHMBaHNE MaTepraia Jyisl SJIEKTPOHHOM MUKPOCKOTIHH.

dnyopecuupyromuye KpacuTeau U UX IpUMEHEHUE.

OmuOKY TpH CBETOBOM MHUKPOCKOTIHH.

DuU3NYECKUE OCHOBBI OIS PUZALMOHHON MUKPOCKOTIUH.

OOBEKTUBBI U OKYJISPBL: YCTPONUCTBO, IPUHILIUIT paOOThI, Pa3HOBUIHOCTH.

CobcTBeHHAs IIOMUHECHEHIUS OMOJIOTHYECKUX 0ObEKTOB.

VYeTpoicTBO CBETOBOrO MUKPOCKOMA. BO3MOKHOCTH M NEPCIIEKTUBBI PA3BUTHSI CBETOBOM
MHKPOCKONHNH. BUabl MUKPOCKOIIHN.

3aMBKa MaTepuaa B BOJIOPaCTBOPUMBIE U BOJIOHEPACTBOPUMBIE CPEJIBI.
HccnenoBanue mpoueccoB KU3HEACSITEILHOCTU MPU MOMOILIU (PIyopecuupyromux
KpacuTesen.

®u3nuecKrue OCHOBBI CBETOBOM MUKPOCKOTIMH.

OmuOku MpH CBETOBOM MUKPOCKOTIUH.

®u3nuecKue acCeKThl JIOMUHECHEHTHOM MUKPOCKOIIUU.

IIpumepsnl OHIETOB K IK3aMEHY:

Bumer Ne 1

Pu3nvecKre 0OCHOBBI CBETOBOW MUKPOCKOIIUU.

OmunbKy NpH EKTPOHHON MUKPOCKOIIHH.

CoOcTBeHHas TIOMUHECIICHITUS OMOIOTUYECKUX 00BEKTOB.

Qusuueckue 0cHOBbl c8emosoll Mukpockonuu. Paspewaiowas cnocoonocms. Konmpacm

uzobpasicenus. Dusuueckue ceolicmea ceema (OIUHA BOIHBL, AMNIUMYOA BOIHbL, pasa,

NJI0OMHOCMb U HanpaejleHue pacnpocmpaHeHusl 80J1Hbl). Yeenuuenue MUKpOCKOna.

2. Owubku npu 21ekmpoHHou Mukpockonuu. OQuubku noocomogumenvroz2o smana. OuubKu

npu 371eKMPOHHOU MUKPOCKONUU.
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Cobcmeennas niomunecyenyus Ouonocuyeckux o00vekmos. Onpedenenue Xumuueckas
npupooa coobcmeenno2o ceevenust. Ilpudicusnennas iroMunecyeHmHas MUKpOCKONUsL.

Buier Ne 2
OOBEKTUBBI U OKYJISIPBL: YCTPOMCTBO, MPUHIIMI PAOOTHI, pA3HOBHIHOCTH.
DU3NYECKUE aCIIEKThI JIOMUHECLIEHTHON MUKPOCKOTIUHY.
OO6111e NpUHIUIBI KOJNYECTBEHHBIX MOP(POJIOTUYECKUX UCCIIEI0BaHUN.
Obvexmugvl U OKYIApbL: YCMPOUCME0, NPUHYUN pabombl, pasHosUOHocmu. Ycempoticmeo
obvexmusa. Ilonesnoe ysenuuenue obvekmusa. Paspewarowas cnocobnocms 00vekmuaa.
Yempoiicmeo oxkyaapa. [duagpaema okynapa. Becnonesnoe yeenuuenue oxynsapa. Obujee
yeenuueHue MUKpoCcKona.
Qusuueckue acnekmol JNIOMUHECYEHMHOU Mukpockonuu. Ilepsuunas u eémopuunas
(haseOennas)  paroopecyenyusi  Mukpockonuveckux — obowvekmos.  Ceemourbmpol
JIIOMUHECYEHMHBbIX MUKPOCKON08. Mlcmounuku ceema.
Obwue npuHyunsvl KOIUYECMBEHHBIX MOpghonocudeckux ucciredosanuu. Mopgomempusi:
onpedeneHue, 3a0ayu, nianuposanue ucciedosanus. OCHosHble IMansvl MOPHOI0SULECKO20
uccneoosanus. Bvibopxa nabaroenuu. Ilopsook nposedenus nabnooenui. Konmpons 3a
owudbKamu npu nposedenuu uccieoosanuti. Ilpedcmasnenue pe3yibmamos uccied08aHusl.

bunet Ne 3
YCTpoiCcTBO CBETOBOIO MHUKPOCKOIMA. BO3MOXHOCTH M MEPCIEKTUBBI PA3BUTHS CBETOBOM

MHUKPOCKOITHH.

3anuBKa MaTepHaia B BOAOPACTBOPUMBIC M BOJOHEPACTBOPUMBIE CPEAbI IIPH 3JIEKTPOHHOM
MHUKPOCKOITHH.

HccnenoBanue mpoueccoB KU3HEICSTEINBHOCTH KIETOK MPU TOMOIIU (IIyOpeCUpPYIOLIIX
KpacuTesen.

Vempoiicmeo ceemosoeo muxpockona. Onmuueckas cucmema c6emoo2co MUKPOCKONA:
00beKMUBLL, OKYIAPLL U 0C8emMUmenvbHoe ycmpoticmeo. Mexanuueckas cucmema c6emogozo
MUKpockona. Bosmosxcnocmu u nepchekmugsl pazeumusi C8emoeoti MUKpPOCKONULL.

3anuexa mamepuana é 600opacmeopumvle U 6000HEPACMBOPUMbIE CPEObL NPU DTIEKIMPOHHOU
mukpockonuy. OcnogHble 2manvl NOO20MOBKU MAMEPUANA K INEeKMPOHHOU MUKPOCKONUU.
3abop mamepuana. Pukcayus mamepuana. Ilpomvieka mamepuana. Ilocmeuxcayus
mamepuana. Konmpacmuposanue u obezgoocusanue mamepuana. 3akiouenue mamepuand.
Booopacmeopumvie cpedvi. Cmonbi.

Hccnedosanue npoyeccos dcusnedessimensbHOCMU KI1emoK npu NOMOwU ¢ryopecyupyouux
Kkpacumenei. Kpacumenu: pazHoeuoHocmu, npuHyunsl npUMeHeHUs.

Buser Ne 4

1.CBetiio€ ¥ TEMHOE TOJIE: IMOHATHEC, IPUMCHCHUEC, BO3MOJKHOCTH, OLICHKA PC3YJIbTATOB.

2.06e3B0KMBaHNE MaTepHala JUIsl 3JI€KTPOHHOW MUKPOCKOITHH.

3.®ayopecuupyrone KpacuTeNu U UX IPUMEHEHHE.
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Ceemnoe none: nowsmue, npumenenue. Memoo ceemno2o noas 6 npoxoosauem ceeme.
Memoo rkocozo oceewenus. Memoo ceemnozo nons 6 ompasxcénnom ceeme. Temnoe none:
nousimue, npumenenue. Memoo mémnozo nosis é npoxoosujem ceeme.

Obe36oorcusanue mamepuana O INeKMPOHHOU Mukpockonuu. (OcHoHble dmansi
NnO020MOBKU MAMepuand K 21eKmpOoHHOU MUKPOCKOnuu. 3abop mamepuana. Durcayusl
mamepuana. Ilpomvieka mamepuana. Illocmeuxcayus mamepuana. Koumpacmuposanue u
0be360oicusanue mamepuaa.

@Dnyopecyupyrowue Kpacumenu u ux npumenenue. Kpacumenu 0Ona  okpacku
Quxcuposannvix 00vekmos. Kpacumenu 0na NpudiCuzHeHHOU OKpAcKu OUOI02UYeCKUx
06vexmos. Hoepuvie kpacumenu. Xumuueckas npupooa ¢.iyopecyupyrowux Kpacumere.

buser Ne 5
®a30B0-KOHTPACTHAS MUKPOCKOTIHS: TOHATHE, BO3MOXKHOCTH, OIIEHKA PE3yJIbTATOB.

dukcanus MaTtepuana s SJIEKTPOHHON MUKPOCKOITHH.

JI*oMUHECIIEHTHBIN aHAJIN3 KJIETOK U TKaHEH.

Daz080-KOHMPACMHASL MUKPOCKONUs. nouamue. Dazo080-KOHMpACmMHoOe YCMPOUCMBO.
Hacmpotixa ¢pazoeoeo konmpacma. Bozmooicnocmu Mukpockonuu, oyenka pe3yibsmamos.
Qukcayus mamepuana Oas 1eKMpPOHHOU Mukpockonuu. OcCHo8Hble Imansl NOO20MOGKU
mamepuana K 31eKMpOHHOU Mukpockonuu. 3abop mamepuana. Duxcayus mamepuana.
IIpomvieka mamepuana. Illocmepuxcayus mamepuana.

Jllomunecyenmuwlti ananus kiemox u mkaueti. [loocomoska m npogedenue HaONOOEHUs]
nepsuyHol nomunecyenyuu. Iloocomoexa m nposedenue HabOAOOEHUS BMOPUUHOU
JIIOMUHECYEHYUU.

bunet Ne 6
OmuoOKY MPH CBETOBOM MUKPOCKOITHH.

Kapuouuromerpusi.

du3nyecKre OCHOBBI NMOJIIPU3ALUOHHON MUKPOCKOIIHH.

Owubku npu ceemosoti muxkpockonuu. Ilpasuna pabomsi co c6emo8viM MUKPOCKOHOM.
Onmuueckue ceolicmea Mmukpockona. Quiubku MUKPOCKONUPOBAHUSL NPU  MAIOM
yeenuuenuu. OuubKu MUKpOCKONUposanus npu oonvuom ygeauyeruu. OQuubKu Hacmpouxu
oceewjeHus npyu MUKpOCKONUPOSaAHUU.

Kapuoyumomempus. Ocnosuvie memoovl moppomempuu. [loocomosxa cucmonocuieckux
cpe306 K npogedeHuro Kapuoyumomempuu. Illpumenenue oKyaap — Mukpomempa 8
Kkapuoyumomempuu. Mamemamuyecxkue ¢oopmyivl u bIYUCTIEHUSL 8 KAPUOYUTNOMEMPULL.
Qu3uueckue OCHOBbL NOJAPUZAYUOHHOU MUKpOCKonuu. Ilpumenenuu noaapuzayuonHoul
MUKDOCKONUU NPU  2UCONOSUYECKUX U SUCMOXUMUYECKUX Memooax UCCie008aHUsL.
Anuszomponus. Ilnockocmu nonspusayuu. Ycmporicmeo noasapuzayuoHHo20 MUKPOCKONA.

Bumer Ne 7

1. HpaBI/ma OKCILTyaTaliuu CBETOBOI'0O MUKPOCKOIIA.
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2. Oprasusans 1ad0paTopuu IEKTPOHHONW MUKPOCKOTIHH.

3. OcHoBbl utodoTomMeTpun. LlutodoTomerp: ycTpoiicTBo, mpuHIIUT pabOTHI, BOSMOKHOCTH.
[IpaBuiia sxcruryaranum.

1. Ilpasuna sxcnayamayuu ceemogoco mukpockona. Hacmpoiika oceewenus. Hcmounuku
ceema npu pabome c8emo6o2o Mukpockona. llpedeapumenvuvili ocmomp npenapama.
Muxkpockonuposanue npu manom yeenuuenuu. Mukpockonuposanue npu 0OOILUIOM
yeenuuenuu. Yxoo0 3a MUKpoOCKOnom.

2. Opeanuszayus nabopamopuu  31eKmpoHHOU — Muxkpockonuu. Ilpasosas ocnoea u
OOKyMeHmayus 6 opeanusayuu nabopamopuu. Munumanonulii nepeyenb 060py008aHus u
annapamypbi. 1eKmpoHHble MUKPOCKONDYL.

3. Ocnosvl  yumogpomomempuu. Lumogpomomemp: ycmpoiicmeo, npuxyun pabomol,
B03MONCHOCTIU. Ilpasuna  sxcnayamayuu. Coepa  npumenenuss  memooos
yumogomomempuu. Iloocomoska mamepuara Kk yumogomomempuu. Ycmpoicmeo
yumogomomempa. Dusuveckue ocnosvl yumogomomempuu. Ilpasuna pabomer ¢

yumogpomomempom.
buer Ne 8
1. Mopdomerpudeckas yCTaHOBKA: YCTPONCTBO, MPUHITUAT PAOOTHI, BOZMOKHOCTH.
2. Bunbl cBETOBOI MHUKPOCKOIIHH.
3. OmuOKHM 1pH PICKTPOHHOU MUKPOCKOTIHH.
1. Mopgpomempuueckaa ycmanosxka: ycmpoucmeo, NpUHyun pabomol, G03MONCHOCHIU.

Pyunas mopgomempus. Asmomamusupoanuvie cucmemvl aHAIU3A UI0OPAHNCEHUI.
Yempoiicmeo ACA. Ilpoepammur ons ucnonvszosanus 8 ACA.
2. Buowr ceemosoti muxpockonuu. HUmmepcuonnas mukpockonus. Pazoeokonmpacmuas
MUukpockonus. AnonmpanbHas Mukpockonus. MumepgepenyuanbHas MUKpOCKORUs.
3.0wubku npu snekmpounolt  mukpockonuu. QObdwue NONONHCEHUSs  INEKMPOHHOU
muxpockonuu. OwubKu npu noo2omoske mamepuana K 1eKmpOHHOU MUKPOCKONUU.
OwiubKu npu no02omoeKe u IKCIyamayuu npudopos npu 31eKmpoHHOU MUKPOCKONUL.

Buser Ne 9
OO01re MPUHITUIIBI KOJMYECTBEHHBIX MOP(OIOTHYSCKUX UCCIICI0BAHU.

[TpuHLMIBI TOATOTOBKY MaTepuaa JUlsl UCCIeI0BAHUS B JIEKTPOHHOM MUKPOCKOIIE.
OOBEKTHBBI M OKYJISIPBI: YCTPOMCTBO, MPUHIIMIT pabOTHI, pA3HOBUTHOCTH.

Pwpe

Obwue npunyunvl KOIUYECMEeHHbIX Mopgonocuyeckux uccieooganui. Mopgomempus:
onpedenenue,  3a0ayu,  nianuposamue  ucciredosanus.  OcHosHble  dmansvi
Mopghonocuueckoeo ucciredosanus. Buvibopxa wnabmodenuil. Ilopsook nposedenus
Habmooenutl. Konmpons 3a owubkamu npu nposederuu ucciedosanui. Ilpedcmasnenue
Pe3YIbMamos uccie008aHusl.

2. Ilpunyunvr noocomosku mamepuana Oisi UCCIe008AHUS 8 IIEKMPOHHOM MUKPOCKONE.
Obwue nonodicenuss NOO20MOBKU MaAmMepuala K 31eKmpoHHOU MUKpockonuu. Bzamue
mamepuana u ¢uxcayus. Pukcupyrowue cpeovl Olisl INEKMPOHHOU MUKPOCKONULL.
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Obessoocusanue mamepuana. 3anueka mamepuana 05 dNeKMPOHHOU MUKPOCKONUU.
Vaempamuxpomomwl. H32omoenenue cpe306 05 31eKmMpPOHHOU MUKPOCKONULL.

3. Obvexmuevl u OKyIApvl: YCMPOUCMEO, NPUHYUN padbomsel,  pPa3HOBUOHOCHIU.
YVempoiicmeo  obvekmuea.  Ilonesnoe  ygenuuenue obvexmusa. Paszpewarowasn
cnocobnocms 0obvexmusa. Ycmpoiicmeo oxyaapa. Huagpaema oxyaapa. Becnonesnoe
yeenuuenue okynapa. Obwee ygenuienue MUKPOCKONA.

Buner Ne 10
CoOcTBEHHAA TIOMUHECIICHIIASA OMOJIOTHUECKUX OOBEKTOB.

O06e3B0oxMBaHNE MaTepuaa Jyis AEKTPOHHON MUKPOCKOITUY.
KommuectBeHHast MOpdos1orust KOMIEHCATOPHO — IPUCTIOCOOUTENBHBIX PEAKITHIA.

P w e

Cobcmeennas aromunecyenyusi ouonrocudeckux oovekmos. Onpedenenue Xumuueckas

npupooda coobcmeenno2o ceeverust. IIpusicusHeHHas IOMUHECYeHMHASE MUKPOCKORUSL.

2. Obesgooicusanue mamepuana Oasi MeKMPOHHOU Mukpockonuu. OCHOBHble >manvl
NOO020MOBKU MaAmMepuana K 1eKmpoHHoU Mukpockonuu. 3abop mamepuana. QPukcayus
mamepuana. Ilpomviexa mamepuana. Illocmeuxcayusa mamepuana. Konmpacmuposanue
u 00e36024CuUBaAHUE MaAMePUaId.

3. Konuuecmeennasi mopgonocus KOMHEHCAMOPHO — HPUCHOCOOUMENbHBIX PeaKyull.

Mopgomempus: onpedenenue, cepa npumenenusn. Iloocomoexa u ocobennocmu

mamepuana OJisi KOIUYeCmBeHHbIX ucciedosanuil. Ilpubopwi, nacadku Onsi nposedeHus

Moppomempuyeckux ucciedoganuil. Hsmepenue nuHelHblX pazmepos, niowjaoell u

06veM08 00beKmos.

Buner Ne 11
1. TexHHWKa TPHUTrOTOBJCHHUS IOJYTOHKMX M TOHKHX CpPE30B JUIS  DJICKTPOHHOM

MUKPOCKOIIHNH.
2. HpaBI/IJ'Ia OKCILTyaTallud CBETOBOT'O MUKPOCKOIIA.

w

®du3nuecKkue 0CHOBBI MOJIIPU3AIMOHHON MUKPOCKOIIHH.

1. Texunuxa npucomoenenus NOIYMOHKUX U MOHKUX CPe308 Olsi  9NeKMPOHHOU
MUKpOCKONUU. Yavmpamukpomomul. ycmpoucmeo u npasuna pabomol. CmexisaHHbvle
HodCU o1 ynempamukpomomos.  Iloocomoska  6Onrokoeé  Ona  pabomwvl  Ha
yaempamukpomome. IOmansl yiempamomuu. CneyuanvHas obpabomxa cpe3o8 OJisl
INEKMPOHHOU MUKPOCKONUU.

2. Ilpasuna sxeniyamayuu céemogozo muxkpockona. Hacmpotixa oceewgenus. Mcmounuxu
ceema npu pabome c6emosoco mukpockona. IIpedsapumenvhulii ocmomp npenapama.
Muxkpockonuposanue npu manom yeeauvenuu. Mukpockonuposanue npu 601bUIOM
yeenuueHuu. Yxo0 3a MUKpOCKONOM.

3. Qu3uyecKkue 0CHOBbl NOJAPUIAYUOHHOU MUKPOCKOnuU. lIpumeHenuu noaapuzayuonHou

MUKDPOCKONUYU NPU  SUCMONOSUYECKUX U UCMOXUMUYECKUX Memooax UcCCie008aHUs.

Anuzomponus. [Inockocmu noaspuzayuu. Y cmpouicmeo noaapu3ayuoHH020 MUKPOCKONA.
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Buner Ne 12

1. Iwurodoromerp: yCTpOHUCTBO, MPHUHIUT PAaOOTHI, BO3MOKHOCTH.

2. Bwujpl CBETOBOW MHKPOCKOTIUH.

3. Kapuouuromerpus.

1. Cdhepa npumenenus memooos yumogpomomempuu. Iloocomoska mamepuana K
yumoghomomempuy.  Ycempoiicmeo — yumogomomempa. — Dusuueckue  0CHOBbI
yumogomomempuu. Ilpasuna pabomul ¢ yumogomomempom.

2. Buowi ceéemogoui muxkpockonuu. Mmmepcuonnas mukpockonus. Pazo080KOHMpacmHast
Mukpockonus. AnonmpanbHas Mukpockonus. Mnmepgepenyuanvuas MUKpOCKORUs.

3. Kapuoyumomempusi. OcHosnbie ~ memoOvl  Mopghomempuu. Ilooecomoska
2UCMONIO2UYECKUX CPe308 K npogedeHuro Kapuoyumomempuu. [lpumenenue oxynap —
Mukpomempa 6 kapuoyumomempuu. Mamemamuueckue opmynel u 6bluUCIEHUS 8
Kapuoyumomempuu.

Bunet Ne 13
1. ®wusuueckue CBONCTBA CBETOBON MUKPOCKOIIHH.

2. Mopdomerpuueckas yCTaHOBKA: YCTPOUCTBO, IPUHIIUI PAOOTHI, BO3MOKHOCTH.

3. OmuOKHu 1pH AIEKTPOHHOU MUKPOCKOTIHH.

1. Qusuueckue ocnoswvl céemogoti mukpockonuu. Pazpewarowjasn cnocobnocms. Konmpacm
usoopasicenusi. uzuueckue ceolcmea ceema (OIUHA BOIHbI, AMNAUMYOA BONHbL, hasa,
NJIOMHOCMb U HANPAsieHue pacnpocmpanerus 80Hbl). Yeenuuenue MUKpoCcKona.

2. Mopgomempuueckas ycmanoska: yYcmpoucmeo, NpuHyun padomsl, B03MOICHOCHIU.
Pyunas mopgomempus. Asmomamusupoanuvie cucmemvl AHAIU3A UI0OPAINCEHU.
Yempoticmeo ACA. Ilpoepammsr ons ucnonvszosanus 8 ACA.

3. Owubku npu s1eKkmpoHHOU Muxpockonuu. QObOwue noIoNCEeHUs DIeKMPOHHOU

muxpockonuu. OuubKu npu nod020moexke mMamepuana K 3J1eKmMpOHHOU MUKPOCKONUU.
OwiubKu npu n0020MoeKe U IKCHIAYAmayu npubopos npu 21eKmpoHHOU MUKPOCKONUU.

Buser Ne 14
1. TlpaBumia 3KCITyaTalluyd CBETOBOTO MHUKPOCKOIIA.

2. Opranuzanus 1a00paTOpUU IEKTPOHHONH MUKPOCKOTIHH.
3. OOmue MpUHIKUIIBI KOJHYECTBEHHBIX MOP(POJIOTHUECKIX UCCIICOBAHUH.

1. Ilpasuna oskcnayamayuu — ceemogo2o  Mukpockona. Hacmpoiika — oceewenus.
Hcemounuku ceema npu pabome ceemoso2o muxpockona. Ilpedsapumenvhviti ocmomp
npenapama. Muxpockonuposanue npu maiom yseruuenuu. Mukpockonuposanue npu
OonbuwoMm ysenuueHuu. Yxoo0 3a MUKpOCKONOM.

2. Opeanuzayus nabopamopuu 31eKMpoHHOU Mukpockonuu. Ilpasosas ochnosa u
O0OKyMeHmayusi 6 opeanusayuu 1abopamopuu. MunumanoHulii nepeyens 060py00sanus
u annapamypbi. NeKmpoHHble MUKPOCKONDL.

3. Obwue npunyunsi KOIUYECMEEHHBIX MOpdonocuueckux uccieoosanuii. Mopgomempus:
onpedenenue,  3adaqu,  NiAHUposanue  ucciedosanus.  OCHOGHble  dManvl
Mopghonocuueckozo ucciedoganus. Beibopka nabooenuti. Ilopsadox npogedenus
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Habmooenul. Konmpoaw 3a owubkamu npu nposedenuu ucciedosanuil. Ilpedcmasnenue

pes3yibmamos uccneo0o8anusl.

Buster Ne 15

1. CDaSOBO-KOHTpaCTHaﬂ MUKPOCKOITHA: TIOHATHUEC, BOSMOXXHOCTH, OLICHKA PE3YyJIbTATOB.

N

OCHOBBI IUTO(POTOMETPHUH.
3. OmmOku npoBeneHust MOPHOMETPUIECKUX UCCIIeTOBAHHIA.

1. @aaoeo-KOHmpacmHaﬂ MUKPDOCKONnuUs.: noHamue. CDLL?OGO'KOHWIPGCWIHO@ yCWlpOZZCWlGO.

Hacmpotika  ¢asoeoeo  koumpacma.  Bo3modxcHocmu — MUKpOCKOnuu,

pe3yiemamos.

oyeHKa

2. Ocnosvr  yumogpomomempuu. Cehepa npumenenuss Memooos Yumogpomomempuu.
Iloocomoexka mamepuana K yumogomomempuu. Ycmpoiicmeo yumogomomempa.

Dusuveckue 0CHOBbI uumoqbomomempuu.

3. Owubku nposedenus mopghomempuueckux ucciedosanuil. I pyovie omuoKu.
Cucmemnvie owubku. Cnyyatinvie owmuoku. Ilapamempol 015 OyeHKU pe3yibmamos
uccneoosanus u owubdok. Ilapamempuueckue u HenapamempuyecKue Kpumepuu 6
onpeoeneHuu pe3yibmamos ucciedosanus u ouubox. Ilpedcmasnenue pesyibmamos

UCCACO08AHUA.

4. MOPAJOK ITPOBEAEHUA U KPUTEPUU OLLIEHUBAHUSA

MMPOMEXYTOYHOM ATTECTALIUA

4.1. Iopsiiok MpoBeeHUsI MPOMEKYTOYHON aTTecTAlNMU

Kputepuem ycnemHocT OCBOGHHUS y4eOHOTO Marepuaja Mo OKOHYAHHI0 Y4eOHOro
cemecTpa (IpOMEXYTOYHAsi aTTeCTallys) SBISETCS SKCIEpPTHas OIEHKa IMpernojaBaTens,
YUUTHIBAIOIAs: TEKYLIYIO yCIIEBAEMOCTh B T€UEHHE ceMecTpa (KOHTPOJIbHbBIE pabOThI, Claii-
COOOILIEHHUs, OMPOC, HAYYHBIM OTYET), BHINOJHEHHE W 3allWTa MO KOHTPOJBHBIM BOIPOCaM
nabopaTopHbIX paboOT U OIEHKA, MOJTy4YeHHas Ha sk3ameHe. [Iporenypa sk3ameHa: 3K3aMeH
MIPOBOJUTCS MO OmieraM. bujetr cocTout u3 3 BONMPOCOB, HAa KaX/IbI U3 KOTOPBIX HEOOXOAUMO
JaTh TOJHBIN, pa3BepHYThIM OTBeT. [locrne MOArOTOBKM CTyAeHTa MPOBOAUTCSA OIPOC IO

COACPIKAHUIO BOIIPOCOB ouiera.

KpOMe TOT'O, IKCIICPTHAS OLICHKA NPCTIOAABATCIA MOXKET OCHOBBIBATHCA HA PETYIIAPHOCTU
IIOCCIICHU A 00s13aTENIbHBIX y‘IC6HHX 3aHHTHﬁ, YCHICIIHOCTU BBITIOJIHECHHA YCTAHOBJICHHBIX Ha

JTAHHBIN ceMecTp 00bEMOB paboueli MporpaMMEI.

4.2 KpuTepuu onleHMBAHHUS MIPOMEKYTOYHOM ATTeCTAlMH 10 BUIAM OLIEHOYHBbIX

cpencTs

42.1. Kpurtepuii oueHUBAHHS ONPOCA.

OI_[CHKa «OTJIMYHO» CTABUTCH, €CJIN CTYACHT Hall IMOJIHBIM OTBET W IIOKa3all I J'IY6OKI/IC

TCOPCTUYCCKUC 3HAHUS 110 KaKJIOMY U3 BOIIPOCOB.

OI_[eHKa «XOpOo1mo» CTaBUTCA, €CIIN CTYACHT AaJl MOJIHBIN OTBCT, HO JOIMMYCKACT HCTOYHOCTH.

OI_[eHKa «YHOBJICTBOPUTCIIBHO» CTaBUTCs, CCJIIN CTYACHT 3HACT OCHOBHOH MaTepurall 1o

KaKZI0OMY BOIIPOCY, HO JOITYCKACT MHOT'OYUCIICHHBIC HCTOYHOCTH.
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OI_ICHKa CHCYHOBJICTBOPHUTCIBLHO» CTAaBUTCH, €CJIM CTYACHT HC 3HACT MaTCPpUAJl 3a/IaBACMBIX
BOITPOCOB UJIM UMCCT MMOBCPXHOCTHBIC 3HAHM 110 BCEM BOIIPOCAM.

4.3. Pe3yabTaThl NPOMEKYTOUYHOH AaTTECTAMM M YPOBHHM C(OPMHPOBAHHOCTH
KOMIIEeTeHIM i
[Ipu moiBEICHUHM UTOTOB YYUTHIBAIOTCS PE3YJIbTAThl TEKYILEH aTTeCTaIlUH.
Oco0eHHOCTH TPOBEACHUS MPOLIEAYPhI OLICHUBAHUS PE3YJIHTATOB 00YUSHHSI HHBAJIHJIOB
W JMI C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 30pOBBSI O00O3HA4YEHHI B paboyeil mporpamme
JTUCHMILTUHBL (MOJTYJIs).
«1 ypoBeHB» - 03HAKOMJIEHHE (MMETh OOIIIee MPEICTaBICHUE, Y3HABATh);
«2 ypOBEHB» - MOHMMaHUE y4eOHOTO MaTepualia, W3JaraeMoro B y4eOHWKE, METOJNYECKOMN
pa3paboTKe WK IpernoaBaTeseM;
«3 ypOBEHB» - yMEHUE JIOTHYHO, MTOCIIEIOBATEIHHO, TOCTATOYHO MOJTHO M TOYHO W3J1araTh
W3Y4YEHHBIN MaTepHa;
«4 ypoBEHbY - TBOPUYECKH UCTIOIB30BaTh MTOTyICHHBIC 3HAHUSL.

i yoosremsopumenvroii (IOJOKATEITHHON) ONIEHKH 3HAHUHA TPEOyeTCs] MUHUMYM 3-1
VpoBeHb YCBOSHHSI YISOHOTO MaTepHara.

TpeboBanus (KpUuTEepUAJIbHbIE OKA3aTEJIH) K YPOBHIO OCBOCHHS M CIIUIINHBI

PesynbTaT 5Kx3ameHa TpeboBanust K 3HAHUSM

«Otanyno» (5, 5-) CryneHT OOHapyXuJ BCECTOPOHHEE, CUCTEMAaTHYECKOE U
rIy0oKoe 3HaHWe y4eOHoro Marepuana. McuepmnbiBarolie,
MOCIIEZIOBATEIbHO, TPAMOTHO U JIOTHYECKH CTPOHWHO €ro
U3JIaraeT, He 3aTPYAHIETCS ¢ OTBETOM MPU BUAOU3MEHEHUN
3alaHusl, CBOOOJHO CIpaBisieTcss C IOCTaBJICHHBIMU
3aladyaMM, [OKa3bIBaeT 3HAHUS  MOHOTpauuecKoro
matepuana. [IpaBuinbHO  OOOCHOBBIBAET  MPHUHSTHIC
pelleHus, BJaJieeT PAa3HOCTOPOHHMMHU HAaBBIKAMU U
npueMaMH BBIONHEHUS paboT. OOHapyKHBaeT yMEHHE
CaMOCTOSITENIbHO 00001IaTh W UW3Jarath Marepuai, He
JOMycKasi OHIMOOK, YSICHHJI B3aWMOCBSI3b OCHOBHBIX
MOHITUM TUCHUIUIMHBI U UX 3HAYCHHE ISl MPUOOpETeHUS
npodeccum.

«Xopomo» (4+, 4, 4-) CryneHT TBep/O 3HaeT y4eOHO-NIPOrpaMMHBIM MaTepual,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, He JOIMYyCKaeT
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HAa BONPOC, MOXKET
OPaBUIbHO MPUMEHHUTh TEOPETHUECKUE TOJ0KEHUS U
BJaJiceT HEOOXOJUMBIMH HaBBIKAMU IIPHU BBIIIOJHEHUHU
PaKTUYECKUX 3a]au.
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«YI[OBJICTBOPHTeJILHO»

(3+, 3, 3-)

CryzneHT yCcBOMWJI TOJIBKO OCHOBHOM MaTepHall, HO HE 3HAET
OTACIBbHBIX I[GTaJIef/'I, J0ITYCKacT HETOYHOCTH,
HEJ0CTAaTOYHO NpaBUJIbHBIE (DOPMYIMPOBKH, HapylIaeT
IOCJICZIOBATEILHOCTh B W3JIOKEHWU  MaTepuala MU
HCIIBITBIBACT 3aTPYAHCHHUA B BBIIIOJHCHUN HNPAKTUYCCKUX
3a/IaHHMN.

«Hey}IOBJ'IeTBOPI/ITeJ'IbHO»

(2)

CTyleHT He 3HaeT 3HAYWUTEIbHOW YacTU IMPOrpPaMMHOIO
Marepuana, I0MyCKaeT CyIleCTBEHHBIE OTUOKH, C OOJIBIITUM
3aTPYAHCHUEM BBITIOJTHACT MMPAKTUYCCKUC 3a]a4H.

© PTBEOY BO Uenl'Y»




Hanpasiaenue 06.03.01 Buosiorus HanpasjeHHOCTh (Mpoduiasb) I'ucroiorus u
rucrojiornyeckasi rexunka, PII/I: ""Mukpockonusi 0M0/10rH4ecKuX CUCTEM" ',
¢dopma o0yueHus: ouHasi

DoH/1 OLIEHOYHBIX CPECTB JUCHUILUIMHBI (MOAYJIs1) 0100peH M PEKOMEH/I0BaH:

[TpopexTop no yuebHoii padore  yrBepkaeno 24.02.2025 A.A. Canamatos

Y4eHbIM COBETOM OHOJIOTHYECKOTO (haKyIbTeTa

IIporokoi 3acemanus Ne 6 ot 21.02.2025

[Ipeacenarens YyeHoro cosera

Ouonorndeckoro GhaxyabTeTa COTJIaCOBaHO JI.C. CramkeBud

3acenanuemM kadgeapbl MUKPOOMOJIOTHHA, MMMYHOJIOTUU U 001Ieii Ouooruu

[Ipotokon 3aceqanmst Ne 6 ot 21.02.2025

3aBenyromuii kadenpoit COTJIaCOBAHO A. JI. BypmucrpoBa

ABTOp (COCTaBUTEIb) I'. B. bproxun

Crpykrypa padoueii mporpamMmbl COOTBeTCTBYeT npukasy pexkropa ®I'bOY BO
«Heal'¥V» ot «13» anpenst 2021 r. Ne 247-1
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