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1. OFBEM JUCHUIIJIAHBI
Beero: 2 3ayeTHbIe €MHUIBI TPYIOEMKOCTH (72 axanemmyecknx vaca)

Ounas gopma obyyenus

Ha Bcro

Bun yue6Hoit paboTs P — Cemecrp 1

AYIUTOPHBIE 3aHATHA (KOHTAKTHAS padora ¢

npenojapareieM), BCero 4acon 22 22

B TOM YHcJIe:

Jlexuun 10 10

JlabopaTopHbIe 3aHATHS 8 8

[IpakTryeckie 3ansTus 4 4

Camocrositenas paora 50 50

MoaroToBka K 3auety 18 18

[pyrve Bua camocrosTenbHol pa6oThi 32 32

Buj npomeikyrounoit arrecranun 3aver 3aver
LOGmaﬂ TPYA0eMKOCTh JHCHHILITHHBI 7 7

TPY10E€MKOCTD I10 CEMECTPaM, YacoB

Ouno-3a04nas Gopma obyuenns
. Ha Bcio W
Bun yueGHoii pabotsr e — Cemecrp 1

AyauTtopuele 3aHaTHS (KOHTAKTHAST pabora ¢

nperojapareieM), BCEro 4YacoB 18 18

B TOM YHCIe:

Jlexuun 8 8

Jlaboparopurie 3ansTHs 6 6

TpakTiyeckue 3ausTus 4 4

Camocrositenbuas pabora 54 54

MoaroToska K 3avety 18 18

Apyrue BuA camoctonTenbHOM paGoTsl 36 36

Buj npomeskyrounoii aTTrecTanuu 3aver 3aver

Obmas Tpya0eMKOCT AMCOUIUIMELL 1

TPYAOEMKOCTD 10 ceMecTpamM, gyacos




2. MECTO ,Z[I/ICI_II/IHJII/I“HBI
B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

HAuctunnuna «CBeToBas MEKPOCKONUS B GHONOTHHE» OTHOCHTCS K YUCIY 00s3aTeNbHBIX
JHUCLHILIMH BAPUATHBHOM YacTu yueGHOro nuxia Bioka 1.

YueOHblif Kype AMCUMIITHHBI SBIAETCS NPOQUIBHEIM PA3NENOM TOATOTOBKH MariucTpoB
Hanpasienus «buonorusy, HampasneHHocTedl "BoTammka" u "Muxpobuonorus” B BbICIIEM
yueOHOM 3aBenenuH. [lucuummuaa «CBeToBas MHKPOCKOIHA B GHONOTHHY» paccMaTpHBaeT
HCTOPHIO PA3BUTHS METOZIOB M NPUOOPHOTO 0GECIIEYeHNsT MHKPOCKOIMYECKHX HCCJIE/IOBAHMIT B
OHOJIOTHH, TEOPHIO M MPAKTHKY CBETOBOI MHKDOCKOIIMH B 3aBHCHMOCTH OT Ienell u 3anaq
OMOIIOTHYECKOTO HCCIeNoBanus. V3yueHne AMCIMITHHEL IpeJIoNaraeT O3HAKOMIIEHHE C
OCHOBHBIMH THIIAMH H KOHCTPYKTHBHBIMH OCOOEHHOCTSIMH GHOJTOIHYECKHX MHKPOCKOIIOB,
OCHOBHBIMH CHCTEMAMH, y31aMH U NICTANISMH OLTHYECKHX IPAGOPOB, TIOTyYeHHe OPaKTHYECKUX
HaBBIKOB paboTel ¢ MuKpockoroM. Ha naGopatopHeix 1 NPAaKTHYECKUX 3aHATHAX OCBAMBAIOTCS
HPHIVIALHEIC  TIPHEMBI TIOATOTOBKM MHKDOCKONA K HCIOJIb30BAHMIO, [paBUia paboTel ¢
MHKPOCKOIIOM, HACTPOHKH M MEJKOTO PpeMOHTa MHKDPOCKOIIA, TIOATOTOBKH MHUKPOCKOIIHPOBAHHUSA
BPEMCHHLIX M TIOCTOSHHBIX MHKponpenapatoB (0T6op u ¢uKcarms mpo6, TIPUTOTOBJIEHHE
AHATOMITUCCKIX  CPe30B Ul MHKPOCKOIHYECKOrO HCCHENOBAaHMs, (HKCAMS TOCTOSHHOIO
MHUKpOIpenapara, METOAbl OKPAaCKM, XPaHEHHE KOJUICKLHH ITOCTOSHHBIX MHKDOIPENapaTos,
METOZBI IPHKU3HEHHOTO HAGMIOACHHS MHKPOOPTaHH3MOB, KJIETOK H TKaHei). Baxuaa 3amaua
Kypca - NpUMCHEHUE 3HAHUH CBETOBOM MHKPOCKOTTHHU B IIPaKTHYECKO pabote G6uoora.

Ocobennoctsro auemummnsl «CBeToRas MHKPOCKOIHS B OOTaHHUKE GHONOTHHY SBISCTCS
€€ MEKAHCIMIUIHHAPHDIH XapaKTep - H3Y9eHHE OTAENBHEIX PAsLeNoB ONTHKH BO B3aHMOCBSI3H C
pasiejiamMu MUKpoGHOIOrHH, GOTAHHKH H MHKOJNOTHH, a TakyKe TO, YTO OHA pelraeT 3afauyu
(opmupoBanms o6wel KyNbTypsl GHONOrHYECKOro MBIIUIEHHS M TIPHUMEHEHHS I0JyYeHHbIX
3HAHUH Ha NPAKTHKE.

CBeToBas MHKDOCKOTIHMS B GHONOTMH  sBIsercs OIHHM H3 HauOoNee BaKHEIX B
METO/I0JIOTHYECKOM aCTIeKTe paseioB OHOMOrHH.,

Kype noarotorsen ¢ yuerom cospemennrix TCHAEHIMH B PAa3BHTHH TCOPUH M HPAKTHKHU
MHKPOCKOIIHH, COOTBETCTBYET TPeGOBAHUAM rOCYAPCTBEHHOTO 00pa3oBaTe/IbHOTO cTanzapTa
MOATOTOBKM MariCTpoB Hanpasienus «Bromorus» 06.04.01 Ne 1052 ot 23.09.2015 u comepixut
OCHOBHBIC Da3[ielibl ¥ TEMbI, TPaJHLHOHHO PaCCMAaTpHBAEMBIC B XOIE HU3YYEHUS JAHHOL
JIHCLUILTMHBL.

Kpatkoe conepsxanue qucnummmme::

Hcropust Mukpockona u metons: MHKPOCKOIIHYECKOTO HCCIIE/JOBAHHS OHOTOTHUICCKIX
00bextoB. CTpoeHue W mpHHIMI PaboThI 3pUTENHHOrO anamusaropa. Ilpemensr BocnpmsTis
OOBEKTOR HEBOOPYKEHHBIM TTa30M H IOHSTHE O paspelmarIei ciocoOHOCTH ONTHYECKOro
npubopa. Onpeaenenue MHKpPOCKOIIa;, TCPMHHONOTHA Hayku. Llemp n 3a/1a4M  CBETOBOI
MHKpOCKOIUH. OCHOBHBIE THOBI w1 KOHCTPYKTHBHBIE ~ OCOGEHHOCTH  GHOTOrHYECKHX
MUKpPOCKOIIOB. [Crons30Banne MHKpocKommyeckux METONIOB B  COBpPeMEHHOH OHomOrum u
MEIHIHE.

Crienmansuple MeTop!: YIBTPaMHKPOCKOTIHSI, HHTep(hepeHITHOHHas, (azoBo-konTpacTHas,
JICKTPOHHAA, aHONTpAllbHAS, JIOMHHECIEHTHAS, KOH(OKaTbHad, nasepHas MHKDOCKOTIHSL.
Mukpockonsl 1 paGotst B UPOXONAIEM H OTPaKEHHOM cBeTe. MeTos HUMMEPCHOHHOH
MHKPOCKOTINH M MMMEPCHOHHBIE 00beKTHBEL. CoBpemeHHbIE TIOJISIPU3ALHOHHBIC ONTHYCCKHE
CHeTemMbl u pabota ¢ HHMH. CoBpeMeHHbIi (azoBo-koHTpacTHIH MUKDOCKOIL:  YCTpOICTRO,
IPHHIHN JIeficTBUS U 1paBuia pabotsl. IlonroToska MHKPOCKONA K HCIONb30BAHKIO, NPABHIIA
paboTeI, HacTpoiika U MenKuii PeMOHT MuKpockona. [loaroroska BPEMEHHBIX U IOCTOSHHEBIX
MHKPONpENapaToB; MeToAbl HaGMoneHns. MHKpOCKOMHbIe hoto- n BuneocHcTEME Ludposeie
CHCTEMbI  BH3yallM3allHH  JUIT  CBETOBOTO MHKpOCKOmNa: mpaBuna paGoTHl,  IOIydeHHe
H300pakeHns, 3axsar H300paXeHHs, XpaHeH e H obpaborxka ¢aitnos u300pakeHHi].




Ocpoenne obywarommmucs mucHAmInEsl «CBeToBas MHKpOCKOIUsl B 0OTaHHKE U
MHKDPOGHOIIOTHIY ONMHPAEeTCs Ha 3HAHWS U YMEHHS, HABBIKH H KOMIIETEHIIHH, TIPHOOpETEHHBIE
CTYACHTAMH TIPH U3yYEHHH AHCLHIUIAH OHONOTHYECKOr0 IIHKNIA B XOJAE OCBOCHHS IporpamMm
Oaxanappuata (ClELHANNTETA), @ TAKKE THCIMILIHH NIPOTrpaMMBI MarMCTEPCKOM IMOATOTOBKH
«Hcropus 1 metononorus 6uonoruny», "CoBpeMeHHbIe 11pobseMel Guonoruu",

Pesynbrarel 00y4enns mo juenumimHe HCTIONIB3YIOTCSL NPH HM3YYEHMH JHCIHILINH
"Cucremaruka Oakrepmit", «['eneruka u MOIICKY/ISpHass Guosorus Gaxrepmii», «[eHeTHka
PACTCHHI», U HeOOXOLMMBI JJI BHITOTHEHHS Pas3/IeNIOB BBITYCKHON KBAIM(UKAHOHHOH paboTh
(mMarucrepckoif mucceprammm) B uyacTu Pa3[eNIOB, CBA3AHHBIX C MHKPOCKOIIMYECKHM
HCCJIEZI0BAHHEM OHOOIMYECKHX 06BEKTOB.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS

Henu u saoauu oceéoenun ducyuniunst

Lensio ocBoennss mucnmmmiusr «CeeToBas MHKPOCKONHA B OHOJMOIHM» SIBISIETCS
(popmEpOBaHHE y MarHCTPOB YeTKOH CHCTEMBI TCOPETHYECKUX 3HAHUH M IPAKTHYECKHX
HABBIKOB PabOTHI B 0GJIACTH CBETOBOI MHKPOCKOMHH. )

3anauamu qucuunmuEe «CBeToBas MHKPOCKONUs B OHOJIOTHH» SBIISIOTCS:

- MO3HAKOMHTE MarHCTPaHTOB C HCTOPHEH CTAHOBIEHUS METOLOB U TPUOOPHOTO OCHAIIEHHS
MHKPOCKOIMMYCCKHX MCCIICA0BAHHH GHONOrHYeCKHX 06BEKTOB, BaKHEHIICH TEPMHHOJIOTHEH H
COBPCMCHHBIMU METOJIAMH CBETOBOIT MHKPOCKOITHH,

- TOSHAKOMUTE MArHCTPAaTOB C OCHOBHBIMH THIAMH ONTHYECKHX CHCTEM M npubopos,
HCIOJIb3YEMbIX B OHOIOTHHE CEroTHS.

- PacCMOTpeTh Hambojiee BaXKHBIE ACHEKTHI TCOPHM ¥ IIPAKTHKH MOJATOTOBKH IIPENAPATOR
GHOIOrHYEeCKUX 06BEKTOB ATIs MHKPOCKOIIHYIECKOTO HCCIIE0BAHM.

- M3YUHMTh MeToasl 1udpoBoil ¢oTo- u BHICOpHUKCAME  K300paKeHHil, II0JIy4aeMBIX
TIOCPE/ICTBOM  MMKPOCKOTA,  crmocobbl  o6paGoTKH U XPaHCHWs  IIONYYEHHEIX  (hailioB
U300paKeHHUIA.

- CcpOPMHPOBATH NPAKTHYCCKHE HABBIKH IPUMEHEHMS IONYYCHHBIX 3HAHHH B pemieHuu
1po(ecCHOHAIIBHBIX 3aay.

B pamkax ocmoemms mucnmmmmn «CBeTOBast MHKDOCKONHS B  GHOTOrumy
00y4aloIIMecs TOTOBATCS K PEIICHHIO CIEAYIOMKUX NPOBECCHOHATBHBIX 32724 B COOTBETCTBUH ¢
BUIAMH MPO(eCCHOHATBHON JesTeBHOCTH 1 NPO(MHIIEM OATOTOBKH:

HAYYHO-HCC/IeJ0BATEIbCKAS JeSITENLHOCTD:

CaMOCTOATENBHBIH BEIGOp 1 0GoCHOBaHHe menw, OpraHH3alys U NPOBENCHHE HAYYHOTO
MCCIICI0BAHMA 1TO aKTyalbHOM mpobueme B COOTBETCTBHH C HAMpPaBJIEHHOCTBHIO (mpodunem)
[pOrpaMMbl MarucTpaTyphI;

opmynmpoBka HOBEBIX 3azay, BO3HUKAIOIIMX B XO/I€ MCCIIEAOBAHHS;

BBIOOP, 060CHOBAHHE U OCBOEHIE METOZI0B, aleKBATHBIX NIOCTABIICHHOM LeJIH;

OCBOCHHC HOBBIX TCOPHH, Mogeneii, MeTonop HCCIeNoBaHusl, pa3paboTKa HOBBIX
METOJMYECKIX MOIX0/I0B;

pabota ¢ HayuHOIf MH(DOPMALHEH ¢ UCIIOIb30BAHTEM HOBBIX TEXHOJIOTHIi;

00paboTka 1 KpHTHYECKas OleHKA PE3yJIbTaTOB HCCIIEI0BAHHIA;

[I0/IrOTOBKa M O(GOPMIICHHE HAYYHBIX MyONUKAIMH, OTYeTOB, MATEHTOB W JOKJIaoB,
pOBE/ICHHE CEMHHAPOB, KOH(EPEHIHH,

HAYyMHO-NPOH3BOACTBEHHAS NeSITEILHOCTE:

CaMOCTOATCILHOC TIAHMPOBAHHE H TIPOBEICHHE THOJIEBLIX, JIA60PaTOPHO-NPHKIIAHEIX
paboT, KOHTPONL GHOTEXHOTOrHIECKHX TIPOLIECCOB B COOTBETCTBHH C HANPABIEHHOCTHIO
(mpodunenm) nporpammor MarucTparypsl;

OCBOCHHE M yJACTHE B CO3NAHUA HOBBIX GHOTOIHIECKHIX TEXHOJIOTHH;

OpTaHU3aLuA MOTyYeHus OHOJOTHYECKOro Marepuana;

[HIAHHPOBAHHKE U NPOBE/IEHNE IPHPOIOOXPAHHEIX NIPEANPHSATHIA;

[UTAHMPOBAHNE H TIPOBE/IEHUE OHMOMOHHTOPHHTa 1 OUECHKH COCTOSHHS MPHPOIHOH Cpe/bL;
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cObop u aHanmu3 wuMeromelics wHGOPMAMKH 1O HpobIEME C  HCIONB30BAHHEM
COBPEMEHHBIX METOJ0B aBTOMAaTH3HPOBAHHOTO cOopa 1 06paboTky HH(OpMaHH;
00paboTKa, KPHTHYECKHIA aHAIIH3 0]y YEHHBIX JAHHbIX;
[OJICOTOBKA H ITyOIHKAIHS 0630POB, IATEHTOB, CTATEI.
Tpebosanms k BXOJHBIM 3HAHUSIM, YMEHHAM, HABEIKAM H KOMIICTEHIIHAM:
- BJI3JICHHE HABBIKAMHI Pa3rOBOPHO-OBITOBOM pedH;
- TOHHMAaHHE YCTHOH (MOHONOTMYECKOH H [HAIOrMYECKOH) pPeun Ha GBITOBBIE H
00LIEKYJILTYPHBIE TEMBI;
- Biajienne HauboJee YoTPeOUTENBHOM TPAMMATHKON M OCHOBHBIME IPaMMATHYECKHM
SIBJICHHAMY, XaPaKTePHBIMH JUIS YCTHOH H IHCHMEHHOMH PevH TIOBCE/IHEBHOIO OOIEHHS;
- 3HaHHe Ga30BOM JIEKCHKH, IIPE/ICTABNIAIONICH CTHIIb OBCEIHEBHOTO i 0GMIEKYIBTYPHOTO
o01IeHHUsI.
OcBocHHE KOMICTCHIMH, OCBaMBAGMBIX B YKA3aHHBIX BBINE DaHee H3ydeHHBIX
JMCLHUILIMHAX HA YPOBHE HE HUXKE MMOPOTOBOIO:
OIK-8 CriocobeH HCIONB30BATH  COBPEMEHHYIO HCCJICIOBATENILCKYIO — alnapaTypy |
BEIMHCIHTENLHYIO TEXHHKY JUIS DEIIEHHS WHHOBALMOHHBIX 3a7a4 B Npo(hecCHOHANBHOM
ACATCIIBHOCTH.

B pesynbTate OCBOCHHS JUCIHIUTMHBI 00YYarOIHHCS OJDKEH JIEMOHCTPHPOBATE CIIEIYIOIIHE
pe3ynbTaThl 00pa30BaHHUSL:

- 3HaTh TEOPETHYECKHE OCHOBBI CBETOBOM MUKPOCKOIHN IS PELIECHNS NPHKJIATHBIX 3a1a4 Ha
npouspoictse (st OTIK-8);

-YMeTb HCMONB30BaTh  COBPEMEHHYIO AINApaTypy M BEIYUCIMTENbHBIE KOMILIEKCHI (B
COOTBETCTBHH C HAIIPABJIIEHHOCTHIO IPOrpaMMEl (ans OTMK-8);

- Bniajieth MeTOMKOMH OLIGHKH 3KOIOrHYeckoro prcka (474 ON K-8).

4. COAEP)KAHUE TUCHUAILIAHBI

4.1. YueOHO-TeMaTHYeCKHI IUIAH
Ounas gopma obyuenus

HIudp Komnyectro wacos xourakTHoit paGoTsI
PyGex | pazmen HanMeHoBasHe pasiena, TeMs! C IIpenoJiaBaTeseM o BUJaM yueOHBIX
JIUCIIHII | &, TEMBI o tiseia 3aHSITHH
JUHBL | JIUCIIHII s i Ilpaktiyecku | JlaGoparopH
JIAHBI € 3aHATHS ble paboThI
1 2 3 4 5 6
Tewma 1. Brenenue.
OnpeneneHue MukpocKona;
Pl TepMHHONIOrUs HayKu. Ilens 1 0,5 1
Py 3a/1a4M CBETOBOI
I MHKPOCKOITHH.
P2 Tema 2. Wcropus 7 0.5 7
MHKDPOCKOIIHH B OHOIOTHH &
Tema 3. Knaccuueckue
B3 METO/BI CBETOBOM 2 0,5 1
MHKPOCKOITHH
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P4

Tema 4. Muxpockorns! ay1s
pabGoTEI B IPOXOAAIIEM H
OTpa)KEHHOM CBeTe.
MMMepcrHoHHAs MHKPOCKOMIHSL.
ITonspu3annonHbIi
MHKDPOCKOTI.

0,5

Py6exnbIii KOHTpOIH 1

Py6ex

PS5

Tema 5. Metomst
uHTepepeHIHOHHOI
MUKDPOCKOTIHH,
YIBTPAMHUKPOCKOIIHHU 1
dbazoBo-koHTpacTHOI
MHKPOCKOITHH, 3JIEKTPOHHBIH
MHKPOCKOIL, aHONITPaJILHBIH
MHKPOCKOIL, JIJa3epHas 1
KOH(OKaJIbHAsS MUKPOCKOITHS

0,5

P6

Tema 6. OcHoBHBIE THITBI U
KOHCTPYKTHBHBIE 0COOEHHOCTH
OHOIOTHYECKHX MHKPOCKOIIOB.

0,5

P7

Tema 7. Ipaktuka paGoTsl ¢
OHMOJIOTHYECKHM MHKPOCKOIIOM

0,5

0,5

P8

Tema 8. Muxpockonusie doro-
¥ BUJICOCHCTEMEI

0,5

0,5

Py0GexHEIA KoHTpos 2

Hmoco

32

10

Ouno-3a0unas gpopma o0yuenus

Mudp KomyectBo yacos konTakTHOIM paboTs!
Pybex asjen C IIpernoJiaBaTeNem 10 BH e
Y p Haumenosanue pasaena, Temsr PEHO © RN T D
JHCLIHIT | &, TeME] 3aHATHI
JHCUMILTHHBI
JIMHB]l | JIHCITMIT Ipaxtuyecku | JlaGopatopu
Jlexumn
JIMHBI € 3aHITHS bl paboThI
1 2 3 4 5 6
Tema 1. Beezenue.
Orpenenenne Muxpockona;
P1 TEPMUHONOTHs HAayKH. [lens u 1 0,5 1
3a71a9d CBETOBOM
PyGex o
: MHKDOCKOITHH.
P2 Tema 2. Ucropus 7 0.5 0.5
MUKDPOCKOIIHY B GHOIOTHH § :
Tema 3. Kiraccuueckue
P3 METOJIbI CBETOBOM 7 0,5 0,5
MHKPOCKOIIHH




1 2 3 4 5 6

Tema 4. MUKpOCKOITBI JUist
PabOTHI B IIPOXOISIIEM U
OTpa)KEHHOM CBETE.

P4 MMMmepcruoHHAsS MUKPOCKOTIHS.
IMonspusaunoHHELA
MHKPOCKOII.

PyGexHbIii KOHTpOIIB 1 1

Tema 5. Metomst
uHTephePEHIIHOHHOM
MHKPOCKOIIHH,
YJIBTPAMHKPOCKOITHH K
Ps (ha30BO-KOHTPACTHO# 1 0,5 0
MHKPOCKOIIHH, JIEKTPOHHLIH
MHKPOCKOII, aHOIITPAJIbHBIH
MHKPOCKOIL, JIa3epHas U

FYOER KOH(OKaNbHAsI MUKPOCKOIIHsl
. Tema 6. OcHOBHBIE THIIBI U
P6 KOHCTPYKTHBHBIE 0COOEHHOCTH 1 0,5 0,5
OHOIIOrHYECKHX MHKPOCKOIIOB.
p7 Tema 7. IpakTuxa paGoTsl ¢ 7 0,5 0,5
6HOIOTHYECKHM MHKPOCKOIIOM
Tema 8. Muxpockonusie oto- 7 0,5 0,5
P8 U BHJICOCHCTEMEBI
Py6esxHsblit KOHTPOJIE 2 d
Hmozo 32 8 4 6

4.2. Copepxanue JEKIHOHHDBIX 3AHSATHI

Paznen 1. Meropus MHKPOCKONNH 1 METOAbI MHKPOCKOIMHYECKOIr0 HCC/Ie0BAHMS
GHOJIOrnUecKHX 00hEeKTOB

Tema 1. Beegenne. Onpenenenne MHKPOCKONA; TepMHHOJIOTHA Hayku. ey u
32244 CBETOBOI MHKPOCKOIIHH.

CrpoeHue u mpuHIMI PaGOTHI 3pHTENBHOrO ananmusatopa. Ilonarne o paspemaromeit
CIMIOCOOHOCTH  OIITMYECKOTO npubopa. I'ma3 denoBexka Kak ONTHYECKAas cHCTeMA. IIpenener
BOCHPHsTHS  00BEKTOB HEBOOPY)KEHHBIM TIJNa30M (YeNOBEK ¢ HOPMANbHBIM 3pEHHEM Ha
ONTHMANILHOM PAacCTOAHHM (25-30 cM) MOXET pasiTHUHTbL B BHJIE TOUKH TIPE/IMET pasMepoM
0,07-0,08 mw: TakoBa paspemaomas cmocoGHOCTS rnasa). DIeKTpOMAarHHTHOe H3JTy4eHue,
HCIIOJIL3YCMOC B COBPEMEHHOH MHKpockommu. CHeKTpanbHBI cocTas BHJIIMOTO CBeTa H
ONTHYECKAA MUKpOCKOMUs. IIOHATHE O MHKpOCKONE M MHKDPOCKONHYECKOil TEXHHMKE; THIIBI

MHKPOCKOIIOB M METOIBl MHKPOCKONHH. Mcmosp3opamie MUKPOCKOIIMYECKHX METO/IOB B
COBPEMEHHOH OHOJIONMH U MEUIMHE.

Tema 2. Heropust MEKpocKkonuu B GHostorum
3apokjieHHe HAyKH ONTHKHM: HCHOIb30BAHHE JIHH3 H3 OTULIMN(OBAHHEIX IIPO3PAYHBIX
MuHepanos B Jlpesnem Basunone, Jlpesuem Erunte Apesneit ['perun. Barnsaasr Apucrorens
Ha onTHYccKkue ABmeHMst. Ontuyeckue ombiTel Apxumena. M3roTornenne TOJTYIIAPOBHAHEIX H
NTOCKOBBINYK/IBIX JIMH3 MacTepaMH-ONTHKAMU U3 Cegeproit Utanmmn. Ouku kax TIEPBBIH
HIHPOKO paclpOCTPAHEHHBIH ONTHYeCKuit mpuGop (n30bperenne CanbBuHMO nemy Aprnearu,
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Wranus, 1285). Onraveckue nabmonenns 1 sxcriepuments Jleonapso na Buran (1452-1519).
[IpakTrKa NPUMEHEHHUS TUTOCKO-BBITYKIIOH JIMH3b! M HAKJIOHHEIX 3€PKAN B ONBITAX C Kamepoi-
obckypoii B XVI B. ([lammene Bap6apo, lxupomamo Kapnaro, benemertu). OtkpeiTie
CJIOKHOTO MHKPOCKOIIA - 3PUTETBHON TPYOBI ¢ pasjBHKHEIM TyOycom (1590-¢ rr., 3axapuyc
Sucen (Z. Jansen); Hunepmannpr). Teneckon (momsopHas TpyGa) Mukpockon lamunest (G.
Galilei, 1609, 1624). Pumckas «Axkamemus 3opkux» («Akudemia dei lincei»). M. ®abep (1625):
Haspanne npubopa - «mukpockom». Horann Kemnep ("Oioptrice” 1611): npuHIHAIE!
pedpakimm, MocTpoeHus W300pakeHHs: H CBONCTBA PA3NMUHBIX BAOB JIMH3 H HX KOMOMHAILH.
IIpenmyIecTBO MpUMEHEHNs BOTHYTOM JHH3BI BMECTE C BBIMYKIOH. O60CHOBaHMe ycTpoiicTBa
aXPOMATHIECKOH ONTHYECKOH CHCTeMBI, MO3BOJIMBLICH YBEIMYATH YTON OIS 3peHHs IpH
HaOJIO/CHHH PasHbIX OOBEKTOB M CHH3HTH 3bdeKT XpoMaTHuecKoH abeppanun.  Ilepsrie
OHOJIOTHYECKHE HCCICLOBAHUSA € NPHMEHEHHEM mukpockona: Pobepr I'yk (R. Hooke,
“Micrographia”, ok. 1665) - onmcaH#e c105HOT0 MHKPOCKOIIa; OTKPBITHE PACTHTENBHON KIIETKH
H 34pOAICHUC HAYKH LUTONOTHH; uccnenosanus A. Jlesenryka (A. van Leenwenhoek) (1673-
1677) - OTKphITHE MHKPOCKONHMYECKHX OpraHH3MOB, 3apOXKIEHHE HAYKH MHKPOOHOTIOTHH
(1676). VccnenoBanusi aHATOMMH PACTEHHHl C HCIONB3OBAHHEM MHKPOCKOIIa, 3apOXKICHHE
Kj1eTouHol teopun: Mapuenno Mansnuru (1671) u Heemus I pro (1682). TlepBrie aTmace
U300paXCHHH MHKDOCKOTIHYECKHX O0OBEKTOB. MHKpOCKONHYECKHe ucenenopanust  Orro
®puapuxa Miomepa (1786).

Tema 3. Kiracenueckue MeToapl cBeToBO# MHKPOCKOIIHH.

IBOJIOLHS TPOCTOTO U CIAOKHOTO MHKpOCKoma. Co3amie COBPEMEHHOT0 THIIA OKYJISIpa ¢
nojieBoi uH30# (E. JluBuru, 1668); ncnons3osanie MHKpOMETpHYecKoro BuHTa (['aBemmii,
1673), sepxanemeiii ocserurems (Ieprens, 1673).  PasButue mukpockormmu B XIX B.
Konctpykuust  oObexTMBA  Kak — CHCTeMb axpoMaTHieckux  juH3 (umes  Canura,
BocrponsseienHas Gpupmoit [lepanbe, 1824). Ditnep (Z. Euler): paspa6orka Merono pacuera
ONTHICCKHX TIAPAMETPOB  MUKPOCKOMNA. JOCTIIKEHHE MpEe/bHO JIOMYCTHMOTO  YBEJIHUEHUS
(x500 - x1000). Knaccuueckas teopus DpHcra Kapna A66e (Ernst Karl Abbe, 1870-¢ IT)
HONyYeHHs: H300paKEHHH HECAMOCBETALINXCS OOBEKTOB B YBEJIIMUUTEILHOM IIpubope U ee
IPAKTHYECKUH BBIXOA: NpPEJENbHOE paspelleHue NICPEIBUHYJIOCE OT MOTYMHKPOHA 10 OIHOI
ACCATONH MMKPOHA; MCHONBE30BAHHE BOJIHOBOM TCOPHH CBETa JUIS PACYETOB B MHUKPOCKOITHH;
TOKa3atbl TCOPETHIECKHE MPE/ICIIBI BO3MOXHOIO I CBETOBOTO ONTHYECKOLO MHKDOCKOTIa, U
9TH - Tpeneisl  0CBOeHbL  PaspaboTku  (upmbr Kapna Ileiica. Axpomarmueckme n
arloXpoOMaTHYECKHE 0OLEKTHBEL.

Muxkpockonus B XX B. Venemusie THOIBITKH 000HTH OrpaHuYeHus TPEeJEeJIOB YBEeTHYEHHS,
OCHOBAHHBIX Teopuel JpHeTa AGGe. PaspaboTka crenuanbHbIX METOZIOB! yJIbTPaMHKPOCKOIHH,

HHTephEepeHIIHOHHO], (bazoBo-KkoHTpacTHOI, SNICKTPOHHOM, AHONTPATLHON, KoH(OKAIbHOIA,
JIa3epPHOI MHKPOCKOIIHH.

Tema 4. Mukpockonsi aias PaboTeI B IpoxoasmemM u OTPa’KeHHOM CBeTe.
Hmmepcnonnas Mmukpockonust., Honsipusaumonnsi Mukpockon.

BriGop MeTosa MuKpockomuyeckoro ucenenopanus. Muxpockonudeckoe mccienopanie
Ounosornueckux 06beKTOB B MpoxXoasiieM cpete. PaGora B OTPaXX€HHOM cBeTe. CBeTnonoasHas
H TEMHONONEHAS MHUKPOCKONHSL. MeTon HMMepCHOHHOM MHUKPOCKOITMM M HMMEPCHOHHBIH
obvextnB (Amuun (G.B. Amici), 1827). Ipuunun paboTsl, ycTpoiicTBO H mpaBuia
HCIIOIL30BANHA  COBPCMCHHOTO  MMMEPCHOHHOIO  OOBCKTHBA. [Ipaktuka  paGorer ¢
HMMEPCHOHHBIM OOBLEKTHBOM. BonmHas M MaciisHas amMMepcHHd. Pexomenganum mo paGote ¢
MMMCPCHOHHBIMH ~ cucTeMaMH.  IlepBplii  MuKpockonm  ms HabmoneHus OOBEKTOB B

nojsipusoBantom  csere (Cop6u (H.C. Sorby), 1850). Copemenusie TTOJISIPH3AIIHOHHbIE
ONTHYECKHE CHCTEMEI H paboTa ¢ HUMH.

Pasnen 2. Teopus u npakTuka ceetogoii MHKDPOCKOIHH
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Tema 5. MeToan! HHTEpP(EPEHIHOHHON MEKPOCKOIIHH, YJIbTPAMHUKPOCKOIHH U
$ba30B0-KOHTPACTHOH MHKPOCKOIINH, 3JIEKTPOHHBII MHKPOCKOII, AHONTPAJILHbIii
MHKPOCKOII, JIa3epHAasi H KOHPOKAIbHAS MHKDPOCKOIHS

Paborer JTk. Cupkca (1893): mpumnmm wunTepdepeHIMOHHON MHKpockonuu. MeTox
YILTPAMUKPOCKOITMM M OPHHIMNGI  paboTel  ynbTpamukpockorna. CosgaHue IepBOro
yisrpamukpockona (P. JKurmonma (R. Zsigmondy) u 3upenrond (H. Siedentopf), 1903).
Ilepseiit nByxiTyueBoi MHTepdepeHIMOHHENT Mukpockon M. Campska (M. Sagnac, 1911).
Jliomunecnentrpiil Mukpockorn. ®.3epuuke (F. Zernicke, 1935): paspaGotka u [IPUMEHEHHE
MeToaa (pa30BOro KOHTpAacTa UIsi MHKPOCKOIHH MPO3PAYHBIX, C€1ab0 PacCeHBAIOIHX CBET
o6bekToB. CoBpeMeHHbIH (ha30BO-KOHTPACTHBIN MUKPOCKOI: YCTPOMCTBO, IIPHHIMHI IeHCTBHS U
npasuna pabotel. M306petenue anekrporHoro mukpockona (1948-1953) u ero HCnolb30BaHueE B
OMOJIOrMH M MEAULMHE. AHONTPATbHBIH MuKpockon A. Bmibckoit (A. Wilska, 1953).
Tanpemuas nim koH(OKaTbHAs MHKPOCKONHS: INPHHLMI AeHCTBHS M NpaBmia paboTHl ¢
KOH(OKaILHBIM MHKPOCKONIOM. 3aJaud, peliaeMble KOH()OKANBHOM MUKpockonueii. Jla3epHsrit
CKaHHPYIOIINH MHKPOCKOII.

Tema 6. OcHOBHBIE THIIBI H KOHCTPYKTHBHBIE 0CO0EHHOCTH GHOIOTHYECKHX
‘ MHKPOCKOIIOB.

O630p Hanbonee pacmpoCTpaHEHHEIX MOJENIell COBPEMEHHBIX MUKPOCKOIIOB, BXOIANIIX B
OCHALEHHE OHOJNOTHYECKUX U MEMIMHCKHX 1abopatopuii. OCHOBHBIE CHCTEMEL, Y37Ibl M AETATH
yeTpoficta (Ha HpuMepe MHUKpockoma MukMen-5). MexaHnueckas CHCTEMa, ONTHYECKas
cucreva. [lpaBuma 1OArOTOBKM MHKDPOCKONA K HCHONB30BAHHIO, IPaBHIIA paboTEl ¢
MuKpockonioM. HacTpoiika i MenKuil peMOHT MHKPOCKOTIA.

Tema 7. IIpakTuka paGoThl ¢ GHOJOTHYECKUM MHKPOCKONOM.

Iororoska  mukponpenapatoB. OtGop u  ¢ukcamus — 1pob, [IPUTOTOBJICHHE
AHATOMHMUECKMX CPE30B U1k MUKPOCKOITMYECKOTO HCCIe/I0BAHHA. BpeMeHHEIe MEKpoTpenapaTsL.
dukcanus MOCTOAHHOrO MHKpoIpenapara. MeTosbl OKpackd. XpaHEHHE KOIUIEKIHH
TNOCTOSMHHBIX  MHKpOTpenapaTtoB. MeToasl NPHKH3HEHHOro HaGMIOACHHS; TIPUTOTOBIIEHUE
[IPenapaToB JKUBBIX MHKPOOPraHH3MOB, KJIETOK H TKaHEI],

Yeranoska ocsemenns 1o Kemepy. Buust B3aHMOJICHCTBHS CBETA C BEIECTBOM
MHKpOTIpernapaTa i MX MCIOJIb30BaHHE B CBETOBON MMKDPOCKOIHH: TIPeTOMIICHHE, OTpaXkeHHe,
TOTJIOIICHHE,  MPOIyCKAHUE, —(iIyopecuenuus, Anppakuus, MONAPH3ALAL. 3aBHCHMOCTS
KO((HIMENTA NPENOMIEH s OT UIMHBI BOJNHBI BHJIHMOIO CEETA H OTITHYECKOH IIOTHOCTH
BelecTsa. Pacder pasperaroreit ciocoGHOCTH MEKPOCKOTIA 11O bopmyne: d = di/2nsina = /24,
rje: . — JUIMHA BOJHBI CBETAa; 71 — [OKAa3aTelb NIPEJIOMJIEHHST CPEllbl MEXJYy OOBEKTOM 1
o0beKTHBOM (1A Bo3yXa n=I); o. — yrioBas aneprypa o0LeKTHBa, paBHAas TOIOBHHE YIa,
1101 KOTOPBIM BH/EH 3pa40K OOBEKTHBA M3 TOYKH IIPEAMETA, JEKAIIEH HA ONTHYECKOH OCH.
Bemunna 4 = 7 sin o - aHcIoBas aneprypa o6bexTrBa. Yuciosyio anepTypy o0beKTHBA MOYKHO
YBCIIMIUTD, SAONHAS IPOCTPAHCTBO MEKIY OOBEKTHBOM M 0GBEKTOM HMMEPCHOHHBIM MACIOM
(o6brano KenpoBbiM) ¢ n=1,52. Jlns sToit uenu UCIOTBE3YIOT CHCLHANBHBIE HMMEPCHOHHBIE
00bekTHBpl.  MakcHMaNbHOE 3HAYEHHE YHCIOBOR amepTypel  JUI1  «CYXOro» o0OBEKTHBA
cocrapnser 4 = 1x0,95 = 0,95, a ans ummepcHoHHOrO 06BeKTHRA A = 1,52x0,95 = 1,44.

['nybuna pesxoctn: pacuer doxycroro pacCTosdHUA B 3aBHCUMOCTH OT YHCJIOBOM
anepTypbl 00beKTHBA U 0DINEro yBeIuyeHHs MHKPOCKOIIA.

Busyanmmsauus  nmpospauneix  mmkponpemapatos IyTeM TMOBBIUEHHS  KOHTPACTA.
lloBbiieHne xoHTpacta W306paxeHHs mpu CBETJIOINOJIIEHOM METOZIe MHKPOCKOmHH. MeTox

(hazoBo-KoHTpacTHON MuKpockomuu. Hacrpoiika asoso-koHTpacTHOTO yeTpoiicTea 1 pabora ¢
€r0 HCIT0JIb30BAHHEM.
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WM3smepenne JIMHEHHBIX pasMepoB OHOIOTHYECKHX OGBEKTOB IIPH  MHKPOCKOITHYECKOM
uccnenopaniy. IIpakTHKa WCIONB30BAHHUS OKYNApP- H O0BEKT-MHKPOMETPHYECKHX JTHHEEK.
Metozel n3mepenns miomanell H 06beMOB MEKPOCKOIHYECKUX 05HEKTOB.

Tema 8. Mukpockonusie oTo- H BHIE0CHCTeMbI.
LupoBble CHCTEMBl BH3yalH3aMH Ui CBETOBOIO MHKpPOCKONIa: MpaBuia padoTEL
nojydeHHe H300paKeHHs, 3aXBaT H300paKEH S, XpaHEHHE U 0bpaboTka (hailsIoB H306PaKEHHi.
[lpaxtika momyyeHus W306paXeHHil ¢ HCTONTB30BAHHEM MHKDPOCKOIIHBIX IH()POBEIX
cHCTeM BU3yanu3aliy. 3aXBaT H306paKeHHs, PEIaKTHPOBAHHE, COXPAHEHHE KOJUICKITHHN ¢aiinos
u300pakeHnii MUKPOCKOIIHYECKHX 06bekToB. [IpakTuka BUJIEOMUKPOCKOIIHH.

4.3. llpakTiyeckHe 3aHSTHS M T1260PATOPHBIE PAGOTHI

IIpax | JIa6.
[In THY. | pa6.
bp pa6. | Tpymo
pasz Haumenosanue u conepianue Towrs | Exexon
ena, N1a60PaTOPHBIX H NPAKTHYECKHUX BYA
i HanmenoBanue pasaena, paboT (owmas hopma oBywera) u eMKOC Tb, ‘
TEMbI JUCLIMITINHBI Tb, qackl:
Bl 1200paTOpHBIX paboT (OUHO-330uHAs ] ”
e bopma oByuerms) Yacel: | OYH/0Y
0u4H./0 H.-
HILL YH- | 330YH.
MHBI
3204
1 2 3 4 5
P1 | Tema 1. Brenenue. [MonsTHe 0 paspemaromeit 0,5/0,5 | 1/1
Onpeienenne Mukpockona; | cnoco6HOCTH ONTHYECKOTo npubopa.
TepMuHosorus HaykH. Llens | IMonsTre 0o MuKpockomne 1
W 3a/1aull CBETOBOM MHKPOCKOIIMYECKOH TEXHHKE; THITBI
MHKPOCKOITHH, MHKPOCKOIIOB M METOEI
MuKpockonud. Mcnons3oBanue
MHKPOCKOIIMYECKHX METOJIOB B
COBPEMCHHOH OHOJIOIHH M MeIHIHHE.
P2 | Tema 2. Uctopus Wnen u oTkprITHs Knaccudeckoii 0,5/0,5 | 1/0,5
MHKPOCKOITHY B OHOIIOTHH | ONTHKH H MEXaHHKH, BOILTOMCHHELE B
COBPEMEHHOM OHOIOTHYECKOM
MHKpocKkorne. O630p onTudeckux
CHCTEM, HCTIOJIb3YIOIIHXCS B
Guosorum.
P3 | Tema 3. Knaccuueckue IIpakTHKa MHKpoOCKOIHUeCKOro 0,5/0,5 | 1/0,5
METO/IBI CBETOBOI HCCIICI0BAHUS GHOJIOTHYECKHX
MHKPOCKOITHH 00BEKTOB B CBETIIOM H TEMHOM IOJIe.
P4 | Tema 4. Muxpockomst s Ipakruka MuxpockonmyecKkoro 0,5/0,5 | 1/0,5
paboTsl B IPOXOAAIIEM 1 HCCIIEI0OBAHUS GHOJIOTHYECKUX
OTpa)KEHHOM CBeTe, OO6BEKTOB B IPOXOAAIIEM H
Mmmvepcnonnas OTpaXkeHHOM cBete. [IpakTuka
MHKPOCKOTIHSI, MHKDPOCKOIIHYECKOr0 HCCIIEA0BAHHS
[onspu3anmonnseiit OHONOrHYECKHX 06BEKTOB METOIOM
MHKPOCKOTL. UMMEPCHOHHOH MHKPOCKOITHH:
MaclisHas ¥ BOJHast HMMEpCHS.
Honstpusanuonnstii Mukpockor. ]
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1 2 3 4 5
PyGexnbrit konTpoJns Nel 0 1/1
P5 | Tema 5. Meropr Tannemuas wim kordoxansaas 0,5/0,5 | 0/0
HHTEP(EPEHITHOHHOI MHUKPOCKOTIHMSI: IPUHLAIT JACHCTBUS 1
MHKPOCKOIIHH, IpaBuna paboTel ¢ KOHPOKAIBHBIM
YJILTPAMHKPOCKOTIMH U MHKPOCKONOM. 3aiaun, pemaeMble
(azoBo-KOHTpacTHOH KOH(MOKATBHON MUKPOCKOMHE.
MHKPOCKOTIHH, JlazepHb1il ckanApyOMMi
TEKTPOHHLIA MUKPOCKOIL, MHKPOCKOTI.
AHONTPAJILHBIA MHKPOCKOIL,
JlazepHas 1 KOH(OKaIbHas
MHKPOCKOITHS
Tema 6. Ocnornble THIBI 1 | OcHOBHBIE CHCTEMBI, Y3JIbI M IETAITH 0,5/0,5 | 1/0,5
KOHCTPYKTHBHBIE YCTPOHCTBA (Ha MpUMepe MUKPOCKOIa
0CODEHHOCTH Muxkmen-5). Mexaunyeckas CHCTEMa,
P6 Ouonornueckux onTuYeckas cHcrema. [Ipasuma
MHKPOCKOTIOB. IIOATOTOBKH MUKPOCKOIIA K
HCTIONIE30BAHHIO, IPABHIIA pabOTHI ¢
MHKpockonoM. Hacrpoiika u Menkuii
DPEMOHT MHKPOCKOTIA.
Tema 7. Ilpaxrura pa6ots ¢ | [Togrotoska MHKPOIIpenapaToB. 0,5/0,5 | 0,5/0,5
OHOJI0rHYecKuM Ot6op u dpukcanus npob,
MHKPOCKOIIOM IIPUTOTOBJICHAE AHATOMHUYECKUX
CPE30B M1 MUKPOCKOIIHYECKOTrO
Hccienosanus. BpemeHubie
MHKpornpenaparsl. Oukcanus
NOCTOSHHOIO MHKpOIIPENapara.
Merozsl okpacku. Xpanenue
KOJUTEKIIUH TIOCTOSHHBIX
MHKpoIpenaparos. MeTo s
B7 TPHKU3HEHHOT 0 HAGIIONCHUS;
[PHTOTOBJICHHUE [IPENIAPATOB KUBBIX
MHUKDPOOPraHU3MOB, KIIETOK U TKaHeN,
VYcranoBka oceemenus mno Kenepy.
HacTtpoiixa (aszoBo-koHTpacTHOrO
YCTpOHCTBa 1 paboTa ¢ ero
HCTonb30BaHHeM. Msmepenue
JHHEHHBIX PA3MEPOB H3YyYaeMBIX
06BEKTOB ¢ HCIOTB30BaHHEM
MHKPOMETPHYCCKHX JIMHEEK OKYJISAp-
H 00BEKT-MHKpOMETpa.
Tema 8. Mukpockonupie ITpaxtrka nonyverns usobpasxennit ¢ | 0,5/0,5 [ 0,5/0,5
¢oTo- n BumeocHcTemMEl HCIONB30BaHUEM MHKPOCKOITHEIX
LH(pPOBBIX CHCTEM BH3YAH3aITHI,
P8 3axBar u300pakeHus,
PEIaKTHPOBAHKE, COXpaHEHHe
KOJIEKIHH (haiiioB n3o6paskenuii
MHKDPOCKOIIHYECKHX 00BEKTOR.
PyGexublii KonTpoan N2 0 1/1
HTOro 4/4 86 |
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5. METOAUYECKHE YKA3AHUS OBYYAIOIIIMMCS
MO OCBOEHHIO JTUCHUTIINHBI

Hucuuruinna «CeeToBass MEHKPOCKONHS B GHOJIOTHHY» H3YyYaeTcs B TEUCHHE
1 cemectpa B (hopMe JNEKLMOHHBIX, MPAKTUYECKHX 3aHATHH U 1a6OPATOPHBIX
pador.
OpraHu3alMOHHO Kypc COCTOMT U3 2 PyOeXHBIX pa3iernoB, KaiK/Ibli U3 KOTOPBIX
BkitoyaeT 1o 4 TeMbl: pyGex 1 (McTOpHST MHKDOCKOIMM M METOZBI
MHKPOCKOIIMYECKOrO  HCCIIE0BAHUSA  OMONOTHYECKHX OOBEKTOB) - TEMBL:
«Beeznenue. Onpenenenne MHKpPOCKOIIA; TEPMHHOJIOrUA Hayku. Llens W 3amaum
CBETOBOH MHKpocKonum», «HMcTopust Mukpockonuu B 6uonorum», «Kinaccudeckue
METO/Ibl CBETOBOM MHKDPOCKOIHM», «MHKPOCKOMEI s paGoThl B MPOXOJSILEM U
oTpaxkeHHoM  cBeTe. VIMMepcuoHHas — mukpockomus.  [lonspu3anuoHHBIN
MHKpockomy; pybex 2 (Teopus u mpakTHKa cBETOBOH MHKpOCKOmuu) - «MeTosl
HHTep(epeHIIHONHONH MUKPOCKOIIHH, YJIbTPAMUKPOCKOIIHH H (a30BO-KOHTPACTHOM
MHKDPOCKOIKH, 3JI€KTPOHHBIN MUKPOCKOI, aHOITPANBHBIN MUKPOCKOII, JIa3epHas U
KOH(OKAlbHAs ~ MMKPOCKONUs», «OCHOBHBIE THNBI M  KOHCTPYKTHBHBIE
0coOeHHOCTH — OHONOTHYECKMX — MHKpockomoB»,  «IIpakthka  paboTel ¢
OrostoruuecknmM MUKPOCKOTIOM, «MHKPOCKOIHEIE (JOTO- 1 BUIEOCHCTEMBIY.

YueOHast IMCUMIUIMHA BKIIOYAET B KA4eCTBE OGS3aTENBHOrO MUHHMYMa
TEMATHKy TEOPETHYECKOr0, MPAKTHYECKOro H KOHTPOJIBHOIO y4eOHOro MaTepHala.
Teopernyeckuit Matepuan 10BOAUTCS 10 MATHCTPAHTOB Ha JIEKIUSX. Copepxanue
NeKUni B 0600IIEHHOM BUJE BKIIOYAET B ceGs OCHOBHBIE TOHATHS U TEPMUHBI;
BellyllHe HayuHBIE HIIEH, OCHOBHEIC 3aKOHOMEPHOCTH, TEOPHH, MPHHIAIBL
TOJIOKEHUs  paCKPBIBAIOLIMX CYIIHOCT SIBIEHMA B 00pa3oBaHMH M Hayke,
TEMATHYECKYI0 MHQOPMAaLMIoO W HaydHsle (akThl. M3ydeHHe Kamolf Tembl
TIpeioiaraeT O3HAKOMIICHHE C PEKOMEH/TyeMOH JIUTEPaTypPOi.

B opranusaunoHHOM mTaHe mpakTHYecKHe 3aHATHS — 3TO COBMECTHOE
MPOCKTUBHO-NICATCIbHOCTHOE ~ pElIeHHe MAarucTPaHTaMH M IperojaBaTeleM
TO3HABATENILHEIX  33/ia4, BO3HHMKAIOUMX B Xone y4eGHOro mporecca. B xone
NPAKTHYECKUX  3aHATHH ClElyeT YAENATh OGONBIIOe BHUMAHHE YCBOGHUIO
O0y4aroIUMHCsT  GAa30BBIX  ITOHATHIA y4ebHoro kypca. IIpm stoM Hamo
OPHCHTHPOBATE CTYACHTA HE HA «3ayYHBAHHE» TOTO MIIM UHOTO ONpPENeNeHNs, 2 HA
He0OXO0/IMMOCTB €r0 CaMOCTOSTENBHOIO KOHCTPYHPOBAHHS.

DopMmbl IPOBEASHNS IPAKTHYECKHX 3aHSITHIA:

— OIpoc;

— YCTHBIE COOOLIEHHMSA H JOKIAjbl, IIpe3eHTALNH (5-7 mumyT) M Hx
obcyxKaeHuE;

— 00CyXK/ieHIe CHTYaIIHOHHbIX 3a/1a4 MPHKIaLHOMK TEMaTHKH,

- TEMaTHYECKHE TUCKYCCHH.

Ocoboe MecTo B CIPYKType HpakTHY4eCKOTO 3aHATHS IIPMHAIIEKUAT
y4eOHbIM  nokmagam. IIpg  MX  MOArOTOBKE MaruCTpaHThl  JIOJKHEI
TpOAEMOHCTPHPOBATE BCE CBOM 3HAHHA M YMEHHs, CBSI3AHHEIE C TBOPYECKOIT
CaMOCTOATE/IbHOCTBIO, M B IIEPBYIO OYEPENb — YMEHMS YHTaTh ¥ [IOHMMATh
y4eOHble M Hay4HBIE TEKCTHI, CHCTCMATU3UPOBATE M KOHLENTYaJIU3HPOBATH
CONCPXKAILMECAd B HUX 3HAHMA IO (HU3HOJIOTHH M OHOXUMHH Gaxrepuii B
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COOTBETCTBHM C aIrOPUTMOM MU IUIAHOM JIOKJIa#a. AJTOPHTM MOKET OBITh
BbIPAOOTAH CTYIEHTOM CaMOCTOSATEIBHO HITH TIPEUIOKEH TIPErnoaBaTeIeM.

IIpennaraemple GOpMBI MPaKTHYECKUX 3aHSTHI MOTYT HCIIONB30BATHCS B
Pa3IMYHBIX COYETAHHUSIX Ha yCMOTpPEHHE NPEnoJaBaTers.

B Xone nabopaTopHbIX 3aHATHIA, NpPeXyCMOTPEHHHBIX NPOTPaMMOLl IS
OYHOM M 0YHO-320YHOH (hopM 00ydUeHHsl, MATHCTPAHTHl OCBAUBAIOT MPHKIIAJHBIE
MpHeMbl PaboTbl C MMKDOCKONOM M LHU(DPOBBLIMA CHCTEMaMH BH3yaIH3alHH,
MCCNIeIOBaHus OHONIOrMIECKHX 0OBEKTOB Pa3HBIMH METOJAMH, MOIYYal0T HAaBBIKA
NOATOTOBKH ~ MHKPONpENapaToB  JUls  MHKPOCKOIIMYECKOrO  HCCJIEIOBAHMS,
HAaCTPOHUKH MUKPOCKOMA U HU(POBBIX CHCTEM BU3yalH3aLlUH.

VuebHbIM 11aHOM 1O JucHILTHHe «CBETOBasS MHKPOCKOIHS B GHOIOTHHY
Npe1ycMOTPEHa CaMOCTOATENbHAs BHEAyJUTOpHas paboTa MarkcTpaHTtos. B
OTHOLICHWH K 4YUTAaeMOMY KypCy IJI€KLUHH, KOTOPHIH OXBaThIBaeT BaKHEHIIHe
KOHLICIILIMH CHCTEMATHKH MPOKAapHOT, CaMOCTOsATeNbHas paboTa MarkCTpaHTOB
3aKIIOYacTCsl B MX  BCECTOPOHHEM IIyGOKOM M3ydeHWH. JIeKUMOHHBIH Kypc,
0e3yCII0BHO, SBIIAETCS TEOPETHUECKON OCHOBOM, KOTOpas IOMOraeT MarucTpaHTy
OPHEHTHPOBATLCA B OCHOBHBIX IOAXOAaX M METOAAX COBPEMEHHOH CBETOBOI
MHKPOCKOIIMH, O{HAKO, ONHUX KOHCIEKTOB JIEKIUH HEJOCTATOYHO HH A1 pabOoTh
Ha TMPaKTHYECKAX M JIAOOPATOPHBIX 3aHATHSIX, HHM JUIS YCIICIHON CAauM 3adeTa.
Tonexo camocrositensHas paboTa MaruCTpaHTa Croco6CTBYeT DPa3sBUTHIO Y HEro
HABLIKOB  aHA/lM3a, 3allOMHMHAHMIO (AKTHYECKOrO Marepuana, BHIPaGOTKe
CaMOCTOATENILHOM TOYKH 3PEHHUS HA H3yYaeMblif Ipe/IMeT.

Hrorom camocTosTensHOM paboTHl  SIBISIOTCS pedeparbl, AOKIambl IO
TCMATHKE KOTOPBIX BBIHOCATCS HA NPAKTHIECKHE W NabOpaTOpHbIE 3aHSTHS, 1
o0cyxaarorcss B rpymme. JIOKIambl JOIKHEI colepkaTh Haubolee BaKHBIE,
MHTCPECHBIC, a WHOrZA M CIOPHBIC aCMeKThl paccMaTpMBaeMod Tembl. ITocie
KOJUIEKTMBHOIO O0CY’KIEHHS MpeoaaBaTe/lb OLEHUBAET KAYECTBO BEIIONHEHHOM
paboThL.

OcHoBolt caMoCTOsTENBbHON PaBOTEHI MarucTpaHTOB sBjsieTcss pabora c
y4eOHUKOM M y4eOHBIMH MOCOGHSAMH, YTEHHEe M KOHCHEKTHPOBaHUE HAYYHBIX
MOHOTpaduii U CTaTei, UCTIONB30BaHME 3MEKTPOHHBIX HCTOYHHKOB, COJEPIKAIINX
SHAUMTENILHBIC - MACCHBBI  MHQOPMAUMM 1O pa3sHBIM  pasjelaM  CBEeTOBOIL
mukpockonuu. Ilpm  camocTosTensHOM  moaroToBKE crenyer  cobnromars
pPeKOMeHaLnu:

Ciie0BaTh METONMYECKUM YKa3aHHsAM, HMEIOITHMCS B YUYEOHBIX H31aHUX.

Kpurniecku  onenmsats  mudopmanmuonmse MaTepuansl, 0CcOOEHHO
TOJTyYE€HHbIE U3 3IEKTPOHHBIX PECYPCOB.

YMeTh COMOCTaBIATh TOYKH 3peHHs Ha TY HIIM UHYIO TIpODJeMy TeOpuH H
[IPaKTUKHU CBETOBOH MHKPOCKOIIMH, IIPEICTaBIEHHEIE B PAa3HBIX UCTOUHHKAX.

Jisi TeKyIero KOHTPONIs YCIeBAEMOCTH s OYHOM, 0YHO-3204HON (OPMEI
oby4eHust mpernojaBatenem UCHONB3yeTcss  GalIbHO-pEeHTHHIOBas cucTeMma
KOHTPOJIS 1 OLIEHKH aKaeMHYECKON aKTHBHOCTH.

Ilpn noproroke k mpakrHueckum, 1a00paTOPHBIM  3aHATHAM HAJ0
HPOTHUTATL COOTBETCTBYIOIINE pas/ielibl PEKOMEHNOBAHHBIX YUeOHBIX MOCOGHIT 1
TBEPJIO YCBOMTH 0a30BBle TePMHHEI M MOHATHA. Ha oOCHOBe MPOYHTAHHOT'O
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Matepuaa COCTaB/IACTCs KOHCIIEKT 110 BONPOCAM MPEACTOSIIErO TPAKTHIECKOTO U
nabOpaTOPHOTO  3aHATHSA, NPH HEOOXOAMMOCTM TOTOBHTCS TeKCT JOKIana
(cool1uenns ) u My TETHMEIUHHAS TIPE3EHTALIYA.

Byl 1 popMbI 0TpaboTKK MPOMyLIEHHBIX 3aHSTHiL:

MarucTpanT, HpOIYCTHBINMEA MNPaKTHYECKHe (naGopatopHble) 3aHATHS,
00s3aH 0TpaboTaTh 3a/I0MKEHHOCTh B 3apaHee OrOBOPEHHOM ¢ [perojiaBaTesieMm
dopme. IlpenycmarpuBaeTcsi ABa BapMaHTA: IEPBbIi — MHCBMEHHO: MarucTp
[MILIET I0KNa7 OT PYKH I10 YKa3aHHEIM MPENoJaBaTeleM TeMaM (TeMaM, KOTOpbIe
ObLIM PaccMOTPEeHB! Ha INPOIYIIEHHOM CTYIEHTOM 3anaTuM). Bropoit — ycrHo:
MarucTpaHT OTBEYACT Ha BONPOCK! MPOITYIEHHOTO 3aHSTHS, C aKLIEHTOM Ha TeMax,
BBIOMpAEMBIX TIPEro1aBaTelleM.

Pekomenyemast TpyZoeMKOCTb CaMOCTOSTENEHOM paboThI mpejcTaBieHa B

Tabauue:
Pexomennyemsiit pexcaiv camocTosTebHOM paGoTh

Pexomenmyemas
TPYIIOEMKOCTh
Hanmenosanue Py i
" aKas. yac.
BHJIa CAMOCTOSTENBHOH pabOTHI
(o4n/04H-
3804H.)

CamocTosiTe/IbHOE H3yYeHHe TeM (PasaenoB) AMCUMILIHHBI:
Knaccuueckne MeTosl cBeTOBOM MUKPOCKOIIHH

MUKpOCKOTIBI utst pabOTEI B TPOXO/ISAIIEM H OTpPaKEHHOM CBETE.
MHKPOCKOIHS B CBETIIOM H TEMHOM TIOJE.

Ummepernonnas Muxpockomms,

Honspu3aHOHHBIA MEKPOCKOIL.

MeTto1 uHTepepeHIIOH O MHKPOCKOIIHH

MeTon ynsrpamuxpockonmnm

Meroz hazoBo-koHTpacTHO# MHKpOCKOMTHH 18/22
Hpunimn paGoTsr snekTporHoro MHKPOCKOTIa

Meron aHonTpanbHoi MHKPOCKOIIHH,

Merospt naseproit u kondokatsHOI MHKPOCKOTIHH

Metonbl u3Mepenns muHERHBX Pa3MepoB, ILIOMAIH U o6bema
MHUKDPOCKOITHYECKUX OOBEKTOB.

YCTpOiCTBO CBETOBOTO MHKPOCKONA H [IPUHIKII €r0 paboTHL.

LlndpoBbie MHKPOCKOIHBIE CHCTEMBI BH3YalH3aluy U IIpaBUia paboThl ¢

HHUMH.
Bhmonnenne camocrostensHbx pasnenos HOJTOTOBKH K J1abopaTopHBIM

paboTam, NOJrOTOBKA K MPAKTHYECKHM 3aHSTHIM (mo 2 waca ma xaxmoe 12/12
3aaHHE)

Iloaroroeka k py6exnomy KOHTPOJIIO (110 1 Y. Ha K&l py6esk) 2/2
[oaroToBka & 3auery 18/18
BCEI'O 50/54

6. P°OHI OUEHOYHBIX CPEJICTB
A1 ATTECTAIIMH 1O JUCHUILIMHE «CBETOBASI MUKPOCKOIIUS B
BHOJIOTI MU»

6.1. Ilepevens oneHouHbIX cpencTn
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1. bamnbHO-peliTHHIOBAs CHCTEMAa KOHTPONA M ONEHKH aKaJEMHYECKOH aKTMBHOCTH
Maructpantos B KT'Y (s 0unoilO ouno-3a0unoii Gopmsr o0yueHus).

2. Ilepedenb 3ananmii k pyGexnsmv kouTpomsv Ne 1, Ne 2.

3. Ilepeuennb BOIPOCOB K 3avery.

4. Tematnka HHIMBHYATbHBIX 3a1aHHH (TEMbI OTHETOB, pedepaTos) JIst TEKYIIEr0 KOHTPOIIS
yCIIeBaeMOCTH

6.2. Cucrema Ga/LIbHO-PEITHHIOBOI OMEHKH
paGoThl MATHCTPAHTOB MO JHCUUILTHHE

Ne | Hanmenos Coznepxanue
aHHe
1 | Pactipenen Ounas popma o6yuenns
eHue
Gasuios 3a Bug YP:
ceMectp Iloaroroska
10 BHIaM Ioceme- | uaauBHAyaNs
yueOHOI HHE HBIX 3aMaHuil | PyGexusii | PyGexubid
paborsl, 3aHATHUIA, B (hopme KOHTPOJIb KOHTPOJb 3aver
CPOKH AKTUBHAas OTYETOB I10 Nel No2
caun pabora | maGopaTopHsl
y4eOHoit M paboTam
paboTEI Bamns
(moBoasiTe Has -
i . 17 32 10 11 30
CBeJIeHHST :
Marmcrpa Bcero:
HTOB 116. IlogroroBka | Atrrecramms Artrecranus
nepsom " (2 1p.x26. H 3aluTa B hopme B hopme
yueBHOM pume | 1 e JoKIana KOJUIOKBHY | KOJLIOKBHY )
samsTun) | AHUA: X26. (oruera); 1 Ma 110 Ma 1o
+5 3amura — 4 Temam P1- | Temam P5-
nex.x16.) Ganna. P4, P8
LL Maxcumanvnas cymma = 100 6annos
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Pacripenen OuHno-3a0unas dpopma obyqenus
eHHe
GasioB 3a Bun VP:
cemMectTp TToceme-
110 BHJIaM HH? Tonrotoska Py6exusiit | PyGexusrit
yueGHoii 3aHATHIA, ke KOHTPOJIb KOHTpPOJIb 3auer
paboThl, HRTHRRAL BRREX Nel Ne2
CpOoKH pabora R
CHaH Bamibua
yueOHoi o 16 32 1 11 3.0
padoTeI OlIeHKa:
(moBonsiTe Beero:
A0 16 6. Iloproroska | Arrecranms | Arrecranus
cBeleHHs @ H 3aIlIHTa B hopme B Gopme
MATHETPA | 11ovey | 11a6.x26. nokana KOJUIOKBHY | KOJUIOKBHY i
HTOB Ha AHUS: +4 (oTueta); 1 Ma 10 Ma 110
nepsom nek.x16) | sammra—4 | pasnenam | paszenamPS
yueOHOM 4mp.pab. | Gawia. P1-P4. -P8
3AHATHH) X 26

Maxcumanonas cymma = 100 6annoe

Kpurepnit nepecuera
OasoB B
TPaIULHOHHYIO OIEHKY
110 uroram paboThI B
CeMeCTpe U 3a4eTa

60 u meHee 6aJuIOB — He 3a4TEHO;
61...100 — 3ayreno.

Kpurepuu nomycka k
ITPOMEXKYTOYHOK
aTTecTallHH,
BO3MOKHOCTH
[OJTY4eHHs 3a4eTa
«aBTOMAaTHYECKH» 110
JUCLUILIHHE,
BO3MOKHOCTH
IOJTy4eHus: OOHYCHBIX
Haios

Hns nomycka K IIPOMEIKYTOYHOMH aTTecTaluu (3adery)
MarucTpanT J0JDKEH Habpath He MeHee 50 GaiuioB U BBITOTHHTS
BCE 11aGOpaTopHBIE pPAaGOTEI M  NpaKTHYECKHe paboTel M
PYO€eKHBIE KOHTPOJIH,

s nonmyueHus 3adera «aBTOMATHUECKMY oOyuarormemycs
HeoOXoauMo Habparh 3a CEMECTp CIIEAYIOLIEe MHHHUMAIBHOE
KOJIMYECTBO OalIoB:

- 61 Gamn.

o cornmacopanmio ¢ mpemogasatenem MarucTpaHTy MOTyT
OBITh  N0GaBIEHEl JONONHHTETBHEIC (bonycHEIE) Gamnel 3a
AKTHBHOC y4acTHE B HAyYHOH M MeToJuuecKoii pabore,
OPHTHHANBHOCTh HPUHATBHIX PENICHHI B XOLE BBITONHEHHS
TIPAKTHYECKUX U JIAGOPATOPHEIX PaboT, 3a y4acTHe B 3HAUMMEIX
Y4€OHEIX U BHEYYEOHBIX MEPONIPUATHAX Kadenphl, ¥ BEICTABIICH
38YET «aBTOMATHYECKHY .
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4 | ®opmbI U BHABI yueOGHON B cinyuae, ecnu Kk mpoMexxyTodHOH aTTecTamun HaOpaHa

paboTer s cymma meHee 50 GalOB M He BHINONHEHE! BCE 3ajaHHs, TO
HEYCIIeBAIOLIUX MarucTpaHTy = HEOOXOAMMO  BBIOJNHHTH  JIOMOTHHTEIBHDIC
(BOCCTAHOBHBIIMXCS HA | 3alaHUA 10 KOHLA IOCHEIHEH (oK3ameHaunoHHON) Hezenu
Kypce o0yueHus) cemectpa. Ilpn atoM HeoGXoaumMo MpopaGorats MaTepuan Bcex
MarucTpaHToB JJist POy IEHHBIX NPaKTHYECKUX U JJAGOPATOPHEIX paborT.
HOJIyUeHHS @opMbl  IOTONHHTENBHBIX  3aNaHMii  (HA3HAYAKOTCS
HEJI0CTAIOWKX OaNloB B | IperojaBarenem):

KOHIIe ceMecTpa - BBIIOJHCHHE H 3allMTa OTYETOB 110 ITPOINYILEHHEIM

nexmmsM (1 6amn);

- BBIIOIHEHHE M 3alMTA MPONYLIEHHBIX J1abopaTOPHBIX
paboT, mpakTHdYecKHX — pabor (Ipp  HEeBO3MOXKHOCTH
JOIOIHATEIBHOTO  TPOBEICHHS  PaGOTHl  IpeHoxaBaTels
ycTaHaB/uBaeT GOpMY JONONHHTENLHOTO 3a/[AHKS [0 TEMATHKE
IPOTNYMEHHOH PabOTHI CAMOCTOATENBHO) — 1 Gaut:;

- TIOBTOPHOE  NPOXOXKJEHHe pyOEKHOTO  KOHTPOJIS
(MakcHMambHAsA cymMMa GallOB — COTNACHO GalLibHOIN OILIEHKE
COOTBETCTBYIOIIETO py0eika, CM. BEIIIE).

JIukBHANHS aKkaTeMUUeCKuX 3a/10JDKEHHOCTEH, BOSHHKIINX
H3-33 PasHOCTH B Y4eOHBIX NNaHAX [IpH [EPEBOJE HJIH
BOCCTaHOBJICHHH, IIPOBOAUTCS nyTeM BEIIOTHEHHS
AOUIOJHATENEHBIX  3a7aHUH, QopMa M  00bEM  KOTOPBIX
onpenessieTCs IIPENoiaBaTeseM.

6.3. Ilpoueaypa oueHHBaHHUs Pe3yIbTATOR OCBOCHHS AU CHHILTHHBI

PyOexnbie  KOHTponm mpoBomsitess B dopme  Ko/MOKBHMyMa, BKITHOWATOIIEro yYCTHOE
cobecenoBanue W pabory ¢ sagammamu. Ha KQKABIA PyOEXHBIH KOHTPONb OTBOAUTCS 110 1
akazaeMudeckomy 4acy. Ilpernonasarens onenuBaer B Ganiax PE3YIBTATHI KaXJ0Tro pyOeKHOro
KOHTPOJIL M 3aHOCHT MX B BEJOMOCTH TEKYINEH YCIIEBAEMOCTH. Ilepen npoBenenmem xaskmoro
PYOXKHOro KOHTpoONsl mpenogasarens IpopabaThIBaeT CO CTYAEHTAMH OCHOBHOI MarepHan
COOTBETCTBYIOIIMX PA3JEIIOB JUCIMILIHHLL B (hopMe 3aHATUA-AUCKY CCHH.
B pamkax mposesenms py6exmoro KOHTPOJIsi MArMCTpaHT OTBEYaeT Ha 3 Bompoca, a

TAKKE YHACTBYET B y9eOHOM JUCKYCCHH.

3auer (10 uroram 1 CEMECTpa) IPOBOJATCS B (JOPME YCTHOTO colecenoBanus. Bompocs!
COACPIKATCA B 3a4€THOM OHIIETe, BKIIOYAIOIEM 2 TeOPETHUECKHX BOIIPOCA, Pa3sBEPHYTHI OTBeT
Ha K2k [Ibli M3 KOTOPBIX OLEHHBAETCs 10 15 GalioB; MAKCHMATEHAs OIICHKa [IPU OTBETE Ha 06a
Bonpoca Ouera — 30 Gawros. Ha TIOZTOTOBKY K OTBETY ofywaromemycs maercs MHHHMYM 45
MUHYT. PesyibTare! Texymmero konTpons yenesaeMocTy # 3auera 3aHOCSTCS IIpEnojaBareneM B
SA4CTHYIO BEJOMOCTD, KOTOPast CIACTCA B OPraHM3ALHOHH OTHCH HHCTHTYTA B JICHb 3a4eTa, a
TAIGKE BRICTABIISIOTCS B 3a4ETHYIO KHHYXKKY 00y4Jaromerocs.

6.4. IIpumepnI OLeHOYHBIX CPEACTB [Isl PyOe;KHBIX KOHTPOJI€ii 1 3a9eTa

Hpumepnaa memamuxa uHOugUOyansHeIx 3a0anuii (mem om4emos, peghepamos,
KOHMPONbiHbIX paGom ciyoeHmnos) oan MEKYIe20 KOHMPoana ycnegaemocmu
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Knaccuueckue MeTos1s1 cBeTOBOI MHKPOCKOITHH

Crpoenne u npuHIMALT (ynxumornpOBaNMS 3pHTETLHOTO aHaTM3aTopa YesI0BEKa.

Weropus oTkpbITHa MEKpOCKOMa 1 TICPBEIE OMBITEI GHOIOTHYECKOH MUKPOCKOIHH.

Mukpockonsl s paGoTsl B mpoxozsmenm 1 OTPaXEHHOM CBETE.

MUKPOCKOIIHS B CBETIOM M TeMHOM 10JIe.

HUmmepcrHonHas Mukpockomnus.

Tonspusannonset Mukpockor.

Meron unrepdepennmonnoii MHKPOCKOITHH

Merton ynsrpamMukpockomnuu

10. Merox dasoso-kontpactHoit MHKPOCKOIIHH

1. Ilpuniun paGoTe QJIEKTPOHHOTO MHKPOCKOIIA

12. Metoy anonrpansHoii MHKPOCKOTIHH,

13. Metozsl iazepHoit u KOH(OKAIBHOH MUKPOCKOIHH

14. MeTozbl u3MEPCHHUS THHEHHBIX Pa3sMEpOB, II0MWAnH U 06beMa MHKPOCKOITHYECKHX
00BEKTOB.

I5. YerpoiictBo ceetoBoro Mukpockona u IPHHIMI €ro paboThl.

16. IlupoBbIec MUKPOCKOIHBIE CHCTEMDI BU3YyallU3alMK U NPaBUIIa pabOTEHI C HUMH,

28 207N ON LN . 01 B e

3aoanus ons pybescrozo Konmpoaa:

Hpumep ¢onpocos ona 1 -20 pybexcrozo konmpona

1. I'nas yenoBeka kak onTHYeckas cherema, Crpoenne u npurmum paGors: 3PHTEIEHOTO
aHajmsaropa.

2. IlonsaTue o paspemraromeii crocoGHOCTH onTHtieckoro npubopa. Ilpenens: BocnpusThs
00BEKTOB.

3. DIeKTPOMArHUTHOE  M3IydeHHe, HCIIOJIB3yeMOEe B COBDEMEHHOH MMKPOCKOIHH.
CHeKTpasbHEIH COCTAB BHIMMOTO CBeTA I OINITHYECKAas MHKPOCKOIHS.

4. llonsitne 0 MuKpOCKoMe 1 MHKPOCKOIIHIECKOH TEXHUKE; THIIBI MHKPOCKOIIOB I METOBI
MHKPOCKOTIHH.

5. Mcnonk30Banne MHKPOCKOMHYECKHX METOI0B B COBPEMEHHOI OHOJIOTHH 1 MeIHIIHHE.

6. 3apo/IcHHe HayKW ONTHKH: HMCIOIb30BAHHE JHH3 M3 OTHUIH(OBAHHBIX TPO3PAYHBIX
MuHepaios B [lpesrem Basuiione, Jpesuem Erunte u Jpesreii I'peruu.

7 OnTiyeckue HabMOLEHS 1 9KCnepuMeHTsI JleoHapmo na Bumun (1452-1519). Unen u
OTKpbiTHst Jleonapno na Bunym, HCHIOJIB3YIOLIHECH B COBPEMEHHOM MUKPOCKOIIE.

8. Ilpaxtuka npumenenus TUIOCKO-BBIIYKIIOH JIMH3bI M HAKJIOHHBIX 3€PKAl B ONBITAX C
Kamepoi-ooekypoit B XVI b, (Jlanuene Bap6apo, Jlxuponamo Kapaaro, Benenerrn).

9. VerpoiictBo cnoxHOro MHKpockoma (oTkpeitHe 1590-¢ rr., 3axapuyc Sncen (Z.
Jansen): Hunepnanser). Teneckon u MHKpockon I'anunes (G. Galilei, 1609, 1624).

10. ¥erpoiicrso  axpomarthueckoii ONTHYECKOH CHCTEMBI W ee TIPEUMYILECTBO TIepes
OPOCTOH  MT0CKO-BBINYKIION — JTHH3OI. Arnoxpomaruueckas u CynepanoxpomMaTuiecKas
ONITHYICCKHE CHCTEMBI; NPAKTHKA MX HCIIOJB30BAHMA. 11. OtkperTas Pobepra I'yka u A.
Jlepenryxka (A. van Leenwenhoek). OcHosnble monoxenus KJIETOYHOH Teopuu.

12. OcHoBHEIE OMOMXEHHS Teopun OpHera Kapia A66e (Ernst Karl Abbe, 1870-¢ r) 1 ee
IPaKTHYECKUH BBIXO/

13. MeTosbr MHKPOCKONHH, MO3BOJHBIIHE 0GOHTH Orpanuvenus TIPEJIEIOB yBeIHYEHH S,
OCHOBaHHBIX TeOpHel IpHeTa AbGGe,

14. Borpoc o BeIGOpe MeToma MHKPOCKOIIMYECKOT'0 HCCIIEOBAHM.

15. Muxkpockonuueckoe HCCICI0BAHUE GHONOTHYECKHX OOBEKTOR B IPOXOJAIEM H B
OTPa’KEHHOM CBETe.

16. CeernonosnbHas 1 TEMHOIIOJIBHAS MHKPOCKOITHSL.

19




17. MeToa nMMepCHOHHON MHKPOCKOTIHH M MMMEPCHOHHEIH 06BEKTHB, IMpuBnuEn paGoTer,
YCTPOHCTBO M IpaBuia HCIONB30BAHHA MMMEPCHOHHOTO OOBEKTHEA, Ilpaxrtuka paGoTer c
HMMEPCHOHHBIM O0BEKTHBOM.

18. Muxpockon 11 HaOMoAeH S 06BEKTOB B NOJIIPU30BAHHOM CBeTe. [IpuHiumi neiicTBus
TIOJIIPU3ANMOHHBIX ONTHYECKUX CHCTEM H TIPaBUIIa paboThl C HUMH.

19. YcTpolicTBO OCBeTHTENBHOH CHCTEMBI H KOHIEHCOpa MHKpOCKOma Julsi paboThl B
npoxozsiem ceete. HacTpoiika ocBeTHTENBHOI CHCTEMBI B KOHJIEHCOPa U1 paboTEL

20.  YcTpOMCTBO — ONTHYECKOH  CHCTEMBI MOHOKYJIIPHOrO, ~ OMHOKYJNSPHOTO |
TPHHOKYJIAPHOIO MUKpockona. HacTpoiika onTiueckoit cucTems! st MHKDPOCKOITHPOBAHMS.

Ilpumep sonpocos dna 2-z0 py6escrozo KOHmpona

1. lpusimn unrepdepeHnnonHoi MEKPOCKOIHH.

2. Meron yIbTPaMHKPOCKONHH H IPHHIHAIB] PabOTHI YJIETPAMHKPOCKOTIA.

3. Paspabotka u mpuMenenne Meroma (}asoBoro koHTpacTa IS MHKPOCKONHH
TPO3PaHEIX, CITA00 pacCeMBAIOMMX CBET 00bekToB (P.3epHuKe (F. Zernicke, 1935)).

4. CoBpeMeHHEI (ha30BO-KOHTPACTHEI MHUKDPOCKOI: YCTPOMCTBO, NPHHUMI JACHCTBHS M
npasuna  paborsl.  HacTpoiika  (azoBo-KoHTpacTHOro yCTpoiicTBa M paGota ¢ ero
HCII0Ib30BaHHEM, _

5. DNIEKTPOHHbIE MHKPOCKOIEI: TPHHLHIT paboTel M HCIOIB30BAHHE B GHONOTHH M
MeJIMILIHHE.

6. AHONTPAJIbHBIH MHKPOCKOLL.

7. Kondoxansnas MHKPOCKOTIHS: IIPHHLAN AHCTRHS 1 IpaBHia paboThl ¢ KOH(OKATBHBIM
MHKPOCKOTIOM. 3a7auH, pelaeMsle KOH(OKaIbHOI MHKDPOCKOITHEH,

8. JlazepHbIi CKAHHPY IO MHKPOCKOII.

9. Haubomee pacnpocrpaneHHBle Moeneii COBPCMCHHBIX MHKDPOCKOINOB, BXONSINHUX B
OCHAIEeHUE OUOJIOTHYECKUX H MEIHLIHHCKIX naboparopuii.

10. OcHoBHBIe CHCTEMEL, Y311bI U feTaNH YCTPOHCTBA MUKPOCKOITA.

I1.TlpaBuna MOArOTOBKM MHKpocKoma K HCIOJIE30BAHUIO, TpaBHiaa paboTHl ¢
MHKPOCKOIIOM.

12. Crnioco6er oxpacku pUKCHPOBAHHEIX MHKpOIIpenapaTos.

13. Tlpasuna ycraHoBKH OCBeLIeHHS IO Kenepy.

14. Busbr B3anMozieHicTBrs cBeTa ¢ BemecTBoM MHKpPOINIpenapara u HX HCIOJb30BaHHE B
CBETOBOMH MHUKPOCKOIIHH.

15. Pacuer paspewaromeii cnocoGnoct MHKPOCKOIIa.

16. I'ny6una peskocti: pacyer (OKYCHOro paccrosHus B 3aBHCHMOCTH OT YHCIIOBO
anepTyprl OOBEKTHBA M OOIIEr0 YBEIHYEHHS MHKDPOCKOIIA.

17. Busyanusanus  npospaunsix MHKPOTIPEIIAPATOB  MyTeM INOBBINECHHS KOHTpACTa.
Croco6r1 noBEIIEHHs KOHTpACTa H300paKEHHS IPH CBETJIONOIBHOM METOJIE MHKPOCKOITHH.

18. Meron  ¢asoBo-konTpacTHoIiL MHKpockonuH. Hactpoiika —(a3oo-KoHTpacTHOro
YCTPOHCTBA H paboTa ¢ €ro HCIOB30BAHHEM.

19. ludpossle crcTeMBbl BM3yamMsaumun ans cBeTOBOro MHKPOCKOIIa: IIPaBHNIa PaboTsI,
MOy ICHNE N300paKeHHs, 3aXBAT H300paKEHHS, XpaHenue u 06paboTka daiinos u306pakenuis.
20. e u 3anaun BHJICOMHUKPOCKOIIHH.

Ilepeuens Bonpocos k NPOMEKYTOIHOMY KOHTPOJIIO (324€Ty) Mo AHCHMILIHHE «CseroBas
MHKPOCKOITHSA GHOJIOrHH» 110 HToram 1 ceMecTpa.
1 Bompoc.

1. Crpoenue n npunmmn paGoTs 3putebHOro aHaIH3aTopa.
2. Onpenenenue paspemaromeit cocoGHOCTH ONTHYECKOro npubopa.
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3. ChexTpaibHbIi COCTAB BHMMOTO CBETA M ONTHYECKAS MHKPOCKOITHSL.

4. OcHOBHBIE THIIBI MHKPOCKOIIOB, HCTIONb3YeMble B GHOIOTHH.

5. MeTo/ibl MEUKPOCKOTIHYECKHX HCCIICIOBAHHE, HCTIONB3yeMble B COBPEMEHHOI1 GHOMOrHH
H MEIUIHHE.

6. llosnanus B oGnactu ontuky 8 JIpesrem Basuiowe, Jpesrem Erunte, Jpesueit ['perpm
u JlpeBHem Pume.

7 Habmropenus 1 sxcriepumentst Jleonapno ga Bunun (1452-1519). Vinen u oTKpEITHS
Jleonapzio 1a Bunus, HCIIOIB3YIOMIMECS B COBPEMEHHOM MHKDOCKOIIE.

8. OnTnyueckne SKCIEPHMEHTHI ¢ KaMmepoit-obekypoit B XVI B. [Ipunnun jeiicreus
KaMephbI-00CKYPEI C JIMH30MH.

9. VcrpolicTBO €0XHOTO MHKpockona 3axapuyca SIHCeHa; TeecKON H MHKPOCKOIT
Pamunest. TIpHHIHIBL HOKYCHPOBKH.

10. AxpomaTutdeckas, —amoxpoMaTHueckas U CYNEparoXpoMaTHUecKas OINTHYECKHE
CHCTEMBL, MX [PCHMYIIECTBA MEPEA MPOCTOH JMH30M; NpPaKTHKA HX MCHOJb3OBAHHI B
MHKPOCKOIIHH. 11. Otkpertus Pobepra T'yka u A, JleBenryka (A. van Leenwenhoek).
OCHOBHBIE TIOJIOXKEHHUS KIETOYHOH TEOPHH.

12. OnTuueckas Teopus Dpucra Kapna A66e (Ernst Karl Abbe) u ee npakTHuecknii BbIXOT

13. MeTosibl MEKPOCKOIIUH, TTO3BOJMBIINE 0GONTH OTPaHUYCHHSI IPENEIOB YBEJHYEHHUS,
OCHOBAHHBIX Teopuel DpHcra Abbe.

14. Bpibop MeTosa MUKPOCKOIIHH B 3aBMCHMOCTH OT LeJd H 3a7a4 OHOJIOrHYecKoro
HCCIIeIOBaHUSL.

15. HccnenoBanue GHOMOTHYECKHX MHKPOIIPETIApaToB B MPOXOIAIIEM M B OTPaXKEHHOM
cBere.

16. [NousTHE O CBETNONONBHOM H TEMHOMTONBHOI MHKPOCKOITHH.

17.  Ilpuununm  paboTsl, YCTpOHCTBO 1 UpaBUJIa HCIOJB30BAHUS HMMEPCHOHHOIO
o0bexTHBa.

18. Tlpuuunn AeHCTBHS MONAPU3ALHOHHBIX ONMTHYECKHX CHCTEM M mpaBHIa paboThl ¢
HUMH.

19. YeTpoHcTBO OCBETHTENBHOM CHCTeMBI 1 KOHZCHCOpa MHKpockoma it paGoTel B
HPOXO/IALLIEM CBETE.

20.  VcrpoiictBo  omTmueckoif  cHCTeMbr MOHOKYJIAPHOTO,  OMHOKYJISPHOTO  u
TPUHOKYJIIPHOIO MHKPOCKOTIA.

2 Borpoc.

1. MuTepdepeniuonnbit Mukpockon 1 NPUHIMI HHTePEPEHITHOHHOH MUKPOCKOMHH.

2. VABTPaMHKPOCKOI H IPHHLUTIE ero PpaboTeL _

3. Teoperuyeckue ocHOBBI MeTona dbazosoro xourpacra s MHKPOCKOIIMH IPO3PayHEIX,
€1ab0 paccerBarOLIUX CBET 06HLEKTOB (®.3epruke (F. Zernicke)).

4. ®a30B0-KOHTpacTHOE YCTPOHCTBO: IPUHIUI eiiCTBHS U paBuia paboTkl.

5. DNEKTPOHHbIE MHKPOCKOIIEI: UPUHIMI paGoThl M HCHONB30BAHHE B OHONOIHH 1
MEJHMIMHE.

6. AHONITPATBHBIA MEKPOCKOIT U TTPHHIHII aHONTPANIbHOM MHKPOCKOTIHH.

7. KonoxanbHas MEKPOCKOIHS: TIPHHIUI NEHCTBUS M TIPaBUIIa paboThI ¢ KOH(OKAILHEIM
MHKPOCKOIOM. 3aayn, pemaeMble KOH(DOKATBHOIH MHUKDOCKOIHEH,

8. JlazepHblii cCKaHEPYIOHH MHKPOCKOII.

9. Haubonee pacrpocTpanennbie Moneneit COBPEMEHHBIX MHKPOCKOIIOB, BXOJSIIHX B
OCHAIICHNC OHOIOTHYECKUX H MEIUIIHHCKHX Jabopartopwii.

10. OcuoBHBIE cHCTEMBL, Y3JIBI ¥ I€TAIIH YCTPOHCTBAa MHKPOCKOIIA,

11. Ilpasuna moarorosku MHKPOCKOTIA K HCIOJIb30BAHMIO, IIpaBMia paboTHl ¢
MHKPOCKOITOM,

12. CocoGer okpacku ukcupoBammsx MHKPOIIPENapaTos.

13. IpaBuia ycTaHOBKM OCBeLIEHHS 110 Kenepy.
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14. Buapl B3aUMOZIEHCTBHSA CBETA C BEIIECTBOM MHKPOIpENnapaTa U uX HCIOJIb30BAHHE B
CBETOBOH MUKPOCKOIIHH.

15. Pacuet pa3peruaromieif criocoOHOCTH MHKPOCKOIIA.

16. T'myGuna peskocTu: pacuer (POKYCHOIO pacCTOSHHA B 3aBHCHMOCTH OT YHCIOBOH
anepTypel 0OOLEKTHBA U OOIIET0 yBETHYEHH MHKPOCKOIIA,

17. Busyannsauust TpoO3padvHbIX MHKPOIPENapaToB I[yTeM [OBBILEHHS KOHTPACTA.
Crioco0b! 10BBIIEHNS KOHTPACTA H300PAXKEHH)S IIPH CBETIIONOIBHOM METO/IE MHKPOCKOITHH.

18. Metox ¢asoBo-KOHTpacTHOH MuKpockommu. HacTpoiika (a30Bo-KOHTPAacTHOro
ycTpoiicTBa 1 paboTa ¢ ero HCHOJIE30BaAHHEM,

19. lludpossie cucTeMbl BU3YANTH3AIMH JUIs CBETOBOTO MHKDOCKOTA: TpaBHJIA pabOThL,
noJryueHne H300pakeHus, 3aXBaT H300paxkeH s, XpaHeHue u 06paboTka (aiion H300parKeHHA.

20. Llenp 1 337244 BUIEOMHKPOCKOTIHH.

6.5 ®onz 0NEHOUHbIX CpeCTB
[Monnpni 6anx 3amaHuil Uil TEKYINEro, pyGEKHBIX KOHTPOJIEH H IIPOMEKYTOYHOM
arTecTalMi M0 JHCIMIUIMHE, [OKa3aTelld, KPUTEPHH, MIKAIBl OUEHHBAHHA KOMITETEHIHII,
METOJIMYCCKAC MAaTCpPUaIbl, ONPENENIOMKIE HpOUeAYPhl OLEHHBAHHS 06Pa30BATEIBHBIX
pe3yIbTaTOB, NIPUBEAEHLI B Y9€0HO-METOAHYECKOM KOMILIEKCE MUCI[UILIHHEL

7. OCHOBHAA U TOIIOJTHUTEJIbHASI YYEBHA S JINTEPATYPA

7.1. Ocnosnas yuebnan numepamypa

Herpycos A.1., Kotosa M.B. Mukpo6uonorus : yueGHux : ais CTYZEHTOB BY30B, 00 YYarOIIHXCS
110 HANPaBJICHUIO HOATOTOBKH Oakanaspa "Buomorus" u GHOMOrHYeCKHM CHEMHATBHOCTIM / A.
W. Herpycos, M. B. Kotosa. - Mocksa: Axanemus, 2007. 350 c. :

Tennep E.3., Ilunsuukosa B. K., TTepepepsesa I. U. IIpakTUKyM IO MHKPOOHOJIOrHH : yueGHOE
10codue JUIA CTYZIEHTOB By30B, 06yyaromuxcs 1o cnemaansaocti 012400 "Mukpobuoorus" u
Gronoruyecknm cnenuanbHocTsM / E. 3. Termep, B. K. [Munenukona, T. U. ITepesepsera . -
Mockea: JIpoda, 2005. 256 c.

7.2. Aononnumensuan yueonaa aumepamypa

basTyTO I'. A. MPaKTMKYM N0 aHaTOMUK M MOPGONOTUM pacTeHmii: YuebHoe nocobue Ana 6uonornyeckmnx
cney.sy3os/ IA. basryTo, J1.M. Epeil. — Mukck: Hosoe 3HaHuWe, 2002. 464 c.

‘Mansiit paktikym mo Goramuke : Bomopocnu u IpuOEL : y4ebHOE II0COOHE IS CTYIEHTOB,

obyuaroumxes mo wanpasnenuio 020200 "Bronmorus" u GHONOrHYCCKIM crnenuansHocTsM / T,
H. Bapcykosa [1 ap.]. — Mocka: Axkagemus, 2005 239 c.

MpakTMKym no aHaTomMuM M mopdonorum pacrenmii : yue6Hoe nocobue ans cTyaeHTOB By30B,
obyuarowmxcs no cneunansHoctm 032400 "Buonorus” / B. M. Buktopos [ gp.] . — M.:Akagemua, 2004.
174 c.

Hpaktukym 110 MHKpOGHONOTHH : yuebHOe Tocobue ANA CTYJEHTOB BY30B, 00y4Yarommxcs 1o
Hanpasiennio 510600  "Buomorums", cmemmansmocTH 012400 "Mukpobuonorua" u
OGuonornueckum crenuansHocTsM / A, U, Hetpycos [u np.] . - Mocksa: Akagemus, 2005. 603 c.

8. VYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM PABOTHI
OBYYAIOIIUXCS

Haymenko 3.C. OcHOBHEIE MMEHA U IATHI B HCTOPHH MHKPOOHOIOTHH (METOIHMYECKHE
ykasanus).- Kypraun: KI'V, 2006.- 35 ¢.
Haymenko 3.C., Haymenmxko H.M. MWsyuenne Gropa3HooGpasus  pacTeHui, rpHOOB,
MHKPOOPTaHH3MOB M BUPYCOB: METOXHYECKHE YKA3aHHS K KYPcaM «AJIBrOJIOIMS | MHKOJIOTHAY,
«Bpiciume pacrenms», «MHKpOGHOIOrHs, «BHpycOnorusy Juis cTymeHTOB CHENHATbHOCTH
BUOJIOTHA (020201, 050102) / Munncreperso obpasosanms u mayku Poccmiickoit
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Denepanun (1 gp.] ; [eocr.: 3.C. Haymenxo, H.U. Haymenxo]. - Kypran: Msnaremscrso
Kyprauckoro rocynapcrsensoro yuusepeurera, 2009. - 46 c.

9. PECYPCBI CETH «MHTEPHET», HEOBXOJUMBIE JJISI OCBOEHUSI

JUCIHUIINH
Ne Hurepuer-pecype Kparkoe onucanue
HauGotee nomnuslii 1 oauH U3 HauGoee
MOIYJISIPHBIX PYCCKOS3BIYHBIX
: OOTaHHYECKHX CAliTOB, COMEPIKATIHIA B
1 | http://herba.msu.ru/shipunov/ MPAMOM 0CTYIE y4eHyIo 1 HayuRyIo
JHUTEPATyPy 110 OCHOBHBIM PasjeaM
GoraHuUeCKOll HAYKH.
; WnmocTpupoBaHHbIi HHTEPAKTHBHEIH
2 | htp:/iwrww plantatium.ru/ aTJIaCc-ONPE/IC/INTENb PACTEHHIH
. . e PyccKosa3bIanBIH GHONOrHYeCKH I TONKOBBIL
3 | http://dic.academic.ru/contents.nsf/dic_biology Y
CJIOBaph
Hureprer-pecype mo Guomornyeckomy
PasHO00pasHIO pacTeHwii, rpu6oB u
4 | http://www.ecosystema.ru/ JHMIIAHHIKOB C OIHCAHHEM
IPEACTABUTENEH, HITFOCTPAIAMH 1
METOTHYECKUMH IOCOOHAMHE
[Topran sBiseTcs COCTaBHOI YacThio
¢enepansHoro moprana "Poccuiickoe
obpazoBanue". ComepsuT pecypesl 1
5 http://en.edu.ru/ P P peeyp
CCBUIKH Ha PECYPCHI MO €CTECTBEHHO-
Hay4HbIM JUCHHMIIMHAM ((usuka,
MaTeMaTHKa, XUMHS U GHoorus).
€ i Poccwii
A P S—— ®enepanbusiii nopran «Poccuiickoe
AR IWWW. edu.1u/ obpazoBanuey
7 | http://ru.wikipedia.org OHIHUKIONe s Bukuneus
B e, Caiit MocKOBCKOro rocyaapcTBeHHOr0
SHRIIAWW.MSU.TU yuusepcurera uM. M.B.Jlomonocoa
9 | hitp://elibrary.ru ONEKTPOHHAs Hay4HAsT GHOIHOTeKa
Best Guonorns” - Hayuno-oGpazorarenbHbiii
6 | http://sbio.info NIPOEKT, MOCBAEHHBIA OUOJIOTHH |
PONICTBEHHBIM HAyKaM
7 | hitp://www ebio.ru/index-1.html Buonorus - snexrponnsiii Y4YeOHHK.
& ) Wil e Hudopmanuonso-cipasounsiii pecype mo
OHoNOrIN
Muxpobuonorus. M. (12 HOMEPOB B r'Of).
9 | http://elibrary.ru/title_about.asp?id=7899/ [>nexTponnoe u3nanue] [omHoTekcToBas
BEpCH.
http://link.springer.com/journal/13213 NCBI
10 | URL http://www.ncbi.nlm.nih.gov/pubmed/ Annals of Microbiology
11 | http://lib.kgsu.ru/ bubuorexka KI'V

10. ”HOOPMALIMOHHBIE TEXHOJIOT HH,
INPOI'PAMMHOE OBECHEYEHUE
A MH®OPMAIIMOHHBIE CIIPABOYHLIE CUCTEMBI
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Ilpu uTeHnn nexnuit Menone3yroTes craiioBbie npeseHTall. MUHUMAaNbHbIe TpeGOBAHHUS K
ONEPALHOHHON CHCTEME M IPOrPaMMHOMY OGECIICUEHUIO KOMIIBIOTEPA, HCIOJB3YEMOro MpH
ToKase clait1o8bIx npesentanuit: Windows XP, Foxit Reader Pro Bepcus 1.3. Ilpu nposenenun
naGopatopHbIX paboT HCIoNb3yeTes muppoBas MHKPOCKOTIHAs CHCTeMa BH3yanu3alnun Expert
Prima (LOMO PLC.2007) ¢ IHIEH3UOHHBIM IIPOTPaMMHEIM oOecrieueHreM I 3axBara H
perakTupoBanus GoTo- 1 Buneousodpaxenniit EXPERT Prima Bepeus 1.0.2.35.

11. HH®OOPMAIIMOHHBIE TEXHOJIOTHUMU,
INPOI'PAMMHOE OBECIIEYEHUE
N UH®OPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI
9BC «JIaup»
ObC «Koucynprant CTyJICHTa»

9BC «Znanium.com»

=R b e

«["apanT» - cripaBOYHO-NpaBoOBast crcTeMa
12. MATEPUAJIBHO-TEXHUYECKOE OFECIIEYEHHUE ANCHHUIIINHBI

MarepuanbHo- TexHHuecKkoe obecreuenue o peanu3alyy JUCHUIIIUHEL
OCYLICCTBIIACTCA B COOTBETCTBUM ¢ TpeboBaHmamu PI'OC BO mo nanHOM
o0pa3oBaTenbHOl nporpaMme.

13. Jlns cTynenToB, 06y alomMuXCs ¢ HCMOIb30BAHMEM AHCTAHLUHOHHBIX
o0pa3oBaTe/IbHBIX TEXHOJIOTHii

[Ipn  ucnone3oBanuu  s1ekTpoHHOrO OOY4eHHS ¥ JUCTAHIMOHHBIX
00pasoBaTesbHEIX TexHoJNOTHH (namee DO u HOT) 3aHATHS NONTHOCTBIO MK
HaCTHYHO IIPOBOJATCS B peXUMe OHTaH. O6beM MUCIIUILUIHHEL 1 pacrpezesnenue
Harpyskn 1o BHJaM paboT cooTBeTcTByeT m. 4.1, Pacnipenenenne 6ammos
COOTBETCTBYET M. 6.2 TGO MOXET GBITL H3MEHEHO B COOTBETCTEHH C peLueHneM
Kadezpsl, B ciydae mepexona Ha D0 u HOT B mpouecce o6yuenus. Pemenue
Kaeapbl 06 HCIONB3YEeMBIX TEXHOTOTHSX M CHUCTEéME OLEHMBAHHS JOCTHKEHHII
00YuaIOIMXCS TIPHHHMAETCA C Y4eTOM MHEeHHS! BEAYLIET0 NpenogaBaTens u
AIOBOZIUTCSI 10 CBEJIEHUS 00y YaOIHXCA.
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AnHOTauus K paboyeil IporpaMme JUCIUIIAHEL
«CBeToBasg MHKPOCKONUS B GHOJIOTHI

00pa30BaTENLHOM MPOrpaMMBL BEICIIETO 06pa30BaAHHS —
IPOrpaMMEI MarHCTPATY PhI
06.04.01 — BuoJsiorus
HampasnenHocTs:
«MuKpoomoIorHs

Tpynoemkocts mucmummmuer:23E (72 akageMIecKux 4acoB).
Cemectp: 1 (ounas, 0uHO-3a04Has HOPMEI 06y HeHNs)
®opma npomexyTouHOM aTTecTanuy: 3auet (1 cemectp).

ConepixaHue IUCIMILTHHBI

Mcropust MHKpOCKOTIA M METOLBI MHKPOCKOIHYECKOTO HCCTEOBAHHS OHONOIHUCCKHX
o6bextoB. CTpoeHHEe M NPHHIHUIN PabOTHI 3PHTENHLHOrO ananusaropa. Ilpenenst BocupusTHs
00BEKTOB HEBOOPY/KEHHBIM IJA30M H TMOHATHE O pa3spellaromiell CIOCOGHOCTH ONTHYECKOro
npubopa. OnpeleneHre MHKPOCKONA; TEPMHHOIOTHS Hayku. Ilens u 3amaum  cBeTOBOIA
MHKpocKonui. OCHOBHBIE THNEI M KOHCTPYKTHBHBIC OCOGEHHOCTH GHONOIHYECKHX
MHKPOCKOIOB. Mcnons3oBaHne MUKPOCKOIMYECKHX METONOB B COBPEMEHHOH OHOJIOTHH U
MEJIHIIHHE.

CrennanbHple  METOABI:  yJNBTPAMHUKPOCKOIHS, HHTEp(EPeHIHOH A,  (a30Bo-
KOHTpACTHAA, SJCKTPOHHAS, AHONTPAIbHAS, JIOMHHECLEHTHAd, KOH(OKATbHAS, Ja3epHast
MHKPOCKOMHA. MHKPOCKOTBI st paboThl B MPOXOASIEM U OTpPaXEHHOM cBeTe. Meto
UMMEPCHOHHOH MHKPOCKOIIMH ¥ HMMEPCHOHHBIE 0O0BEKTHBEI CoBpeMeHHbIE MONSAPH3ALHOHHbIE
ONTHYECKHE cHCTeMBI B pabora ¢ HuMH. CoBpeMeHHSBII (a30Bo-KOHTPACTHEIH MHKpPOCKOI:
YCTPOHCTBO, TNpMHIMI JeHCTBHS M mpaswia paGoTeL  IToAroToBKka MHKpOCKOTIA = K
HCTIOJIE30BAHMIO, TIPaBHIa PaGOTEI, HACTPOAKA H MENKHil PeMOHT MHKpockona. IToxroroeka
BPEMEHHBIX U MIOCTOAHHBIX MHKDPOIIPENIApaTOB; METOMBI HAGIIONEHH. Muxkpockonssie (poto- u
BUeocHCTeMbl. [TH(POBBIE CHCTEMBI BH3yaTH3alMM Ul CBETOBOIO MHKPOCKOIIA: IIpaBHjIa
paGoThbl, NOIyYeHHe H306paKeHHs, 3axBar H300paXKeHus, XpaHeHHe W obpabotka (aiinon
n300pakeHuii,
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