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Pabouas nporpamma

10 TUCIUTUTHHE «B03MOXXHOCTH ONITHYECKOH MHUKPOCKOTIMH B OHOJIOTHH,
MEIUIIUHE U (papMaIiim»

st cnermanbHocTH 33.05.01 «@apmarus» (YpOBEHB CHICIUATTUTETA)
dbopma oOyueHus ouHas

(dakynpTeT (hapManeBTUUCCKUI

kKadenpa (apManeBTHIECKON XUMHH B (hapMaIleBTUICCKON TEXHOJIOTUH

Kypc 2

cemectp 4

JIEKITNH 4 (dacoB)
3ader 3 (uaca, 4 cemectp)
[IpakTrueckue 3aHATHS 36 (dacoB)
CamocrostenpHas paboTa 29 (dacoB)

Bcero gacos (3E) 72 (2)



[Iporpamma coctaBnena B coorBeTcTBUU ¢ TpeboBanusmu O@I'OC BO no cnenunaibHOCTH
33.05.01 ®apmanus (ypoBeHb cnenpanuTeTa) (YrBepKIeH npruka3oM MuHUCTepcTBa
oOpa3oBanus u Hayku Poccuiickoit @enepanuu npukas ot 27 maprta 2018 r. Ne 219).

Pabouas mporpamma oOcyxieHa Ha 3acenanuu kadeapsl GpapmManeBTUIECKON XUMHUH U
(bapmareBTHUECKON TEXHOJIOTHH «27» MapTta 2023 r. mpoTokoa Ne8

3aBemyrommii kadgenpoii, 1.x.H. Pynakosa JI.B.

Penienzenr (b1)
- 3aB. Kaeapoi Xxumuu A.X.H., npodeccop Ilonomapesa H.H.
- 3aB. Kadeapoi OMOXUMHH 11.M.H., podeccop Anadosckuii B.B.

[Tporpamma omobpena Ha 3acemanun [IMK mo koopawHaiuu npemnogaBaHusi CIENUATLHOCTH
«Dapmanmsi» ot «04» ampens 2023 r., mpoTokost Ne 5.

1.IIEJIM OCBOEHHU S YYEBHOM JUCIHUITIIUHBI
Heasimu ocBoeHNs y4eOHOH THUCHUNINHBI «BO3MOKHOCTH ONTHYECKOM
MHUKPOCKONMHU B 0HOJIOTHH, MeIULIMHE U (hapMallun» SABJIAIOTCH:



— olecrieueHue MOArOTOBKH 00yUJarOMUXCs K OBJIAJCHUIO KYPCOB, U3y4aeMbIX Jajiee;
— cnocobcTBoBaHME (popMHpOBaHUIO Yy oOydaromuxcs Mpo(hecCHOHATBLHOTO MBIIUICHHS IS
pelIeHys 3a/1ad 110 aHAJIM3Y JIEKAPCTBEHHBIX BEILECTB.
3agauM JMCUMILIUHBI:
3ajaun JEKIMOHHOTO Kypca:
— OCBEILEHUE OCHOBHBIX Pa3/ieOB IIPOrPAMMBbI, CTUMYJIUPOBAHUE CTYACHTOB K
CHUCTEMAaTUYECKON CaMOCTOSITEIILHON padoTe.
3ajauy NPaKTUYECKUX 3aHATHI:
— OCBOCHHE CIIOCOOOB U METOJIUK, HCIIOJIB3YEMbIX B ONITUYECKON MUKPOCKOIIHH;
— (QopmupoBaHuE YMEHUI M HABBIKOB ISl PEIICHUS MPOOIEMHBIX U CUTYallMOHHBIX 3a/1a4
(mpodeccroHaIbHBIX 3a/1a4).
— TpuoOpeTeHHe TEOPETUUECKUX 3HAaHUN N0 ONTHYECKONH MUKPOCKOIIMHU U €€ BO3MOKHOCTSIM B
OMOJIOTHH, METUIIMHE U (hapMalvu
@opMHpPOBaHNE YMEHUH UCIIOJIB30BAaTh COBPEMEHHBIE:
— TEXHUYECKHE CPEJCTBA [yl PEIICHUs MPaKTHUYECKUX 3a7a4;
— ONTHUMAaJbHbIE METOIMKH MUKPOCKOTIMYECKOTO aHaJIu3a BELIECTB;
— HCTOYHUKH HAyYHOM, CIIPABOYHOU JIUTEPATYPHI, pecypchl MTHTEpHETA;
— TEpCIEeKTUBBI Pa3BUTHS HOBBIX TEXHOJIOTUN, UCTIOIB3YEMbIX B METUIIUHE, (papMaIiu.
[IpnoOperenue ymeHus:
— HCMOJIb30BaTh COBPEMEHHbIE ONTUYECKHUE MUKPOCKOIIBI B MCCIIEIOBATENbCKON padoTe
— TPOBOJAUTH IKCIEPUMEHTHI, aHATU3UPOBAThH JAHHbIE HAOJIIOIEHUN U U3MEPEHU;
— 0QopMIITH pe3yabTaThl, GOPMYIUPOBATH BBIBOJIBI 110 IKCIIEPUMEHTAIBHBIM U
TEOPETHIYECKUM pabOTaM.

2. MECTO YYEBHOM JUCHHUILINHBI B CTPYKTYPE OII BIIO
HucuuminHa «B0O3MOKHOCTH ONTHYECKON MHKPOCKONMHM B OHOJIOTMHM, MeIULMHE U
¢papmanum» u3ydaercs B 4 ceMecTpe, OTHOCHUTCS  DJICKTUBHBIM  JIUCIHMILIMHAM
00pa3oBaTeIbHOTO CTAaHJApTa BBICHIETO MPO(ECCHOHATHLHOTO 00pa30BaHUs MO CICIHATIBHOCTH
«Dapmanus».

JIst u3ydeHusi JaHHOUW y4eOHOW TUCITUTIIIMHBI HEOOXOAMMBI CIICYIOIINE 3HAHUS, YMECHHS
Y HaBBIKH, POpMUpYEMBIE TTPEAIESCTBYIOMUMH JTUCIUILUIMHAMH:

®dusuka u MareMatuka. OCHOBHBIC MOHATHS ONTHUKH. YCTPOWCTBO W MPHHIUIIBI PaOOTHI
onTHYecKux rnmpuoopos. [IpaBuiia paboTel Ha MPUOOpax.

3HaHus, cHOpMUPOBAHHBIC NP HM3YYECHUW JAHHOW IUCHIMIUIMHBI, HEOOXOJMMBI ISt
ycBOGHUA  (papMaleBTHYECKOW  XUMHM,  TOKCHKOJOTMYECKOW  XMUMHM U JPYIHX
poheCCUOHANBHBIX TUCIUILINH.

3. KOMIIETEHIIUHA OBYYAIOILIEI'OCsl, ®OPMUPYEMBIE B PE3YJBTATE
OCBOEHMUS YYEBHOMN JUCHUILINHBI

B pesynbTare OCBOCHHS JUCHUIUIMHBI OOYYaIOUIMICS JIOJDKCH JIEMOHCTPUPOBATH
CIIeyIOIINe Pe3yabTaThl 00pa30BaHUS:

1. 3Hath:

[TpunHIMIBI GOpMUPOBAHUS N300pAKEHHS B COBPEMEHHBIX ONTHUYECKUX MHUKPOCKOTIAX;
KoHCTpyKTHBHBIE YaCTH M MIPUHIIMIIBI pa0OTHl MUKPOCKOTIA MIPOXOISAIIETO CBETA; Y CTPONCTBO U
TEOPETUYECKUE OCHOBBI COBPEMEHHBIX ONITUYECKUX, DIEKTPOHHBIX U 30HAOBBIX CKAaHUPYIOIIHNX
MHUKPOCKOTIOB;

2. YMeTh:

Hcnonb30BaTh COBPEMEHHBIE ONTUYECKHE MHKPOCKOIBI B HCCIEAOBATEILCKON paboTe;
BreiOupaTe anekBaTHBIE METOJ MHKPOCKOMUHU Ui BBIMOJTHEHHUS TIOCTABICHHOW 3a7ayu;
[IpoBoauTh aHaNW3 TMOJYYEHHOTO C TMOMOIIBI0 METOJOB MHUKPOCKONHH HU300paKEHUS W



0000mmaTe JaHHbIE JIUTEPATYpHBIX HMCTOYHUKOB; llpumeHsTb B  mpodeccruoHanbHOR
NeATeIbHOCTH 3HAHUS, YMEHUS, HABBIKH, MTOJyYEHHBIE B XOJI€ OCBOCHUS JUCIUTUTHHBI

3. BnaneTs/ObITh B COCTOSIHUM NPOJEMOHCTPHPOBATH

MetoaamMu TpoOOTOATOTOBKM OHOJOTMYECKOTO MarepHajia Uil UX HCCIEAOBaHUS C
MIOMOIIIBI0 METOJIOB CBETOBOM, 3JIEKTPOHHOU (IMPOCBEUYHMBAIONICH M CKAHMPYIOIICH) U Jla3epHOU
KOH(OKATBbHOH MHKpPOCKONIMH; MeTtomamu paboThl Ha MHKPOCKOMAX ISl TOJY4eHUs
n300pakeHNs BBICOKOTO KauecTBa; MeToaMu MOp(HOMETPHUIECKOT0 aHaIn3a M CTaTUCTHYECKON
00paboTkn; CrocoOHOCTBIO K 00y4EeHHIO, CaMOOOYYEHHIO U CAMOPA3BHUTHIO, JUISI TOBBIIICHUS
KBaJTM(HUKAIMY U peain3anuu ceds B Mpo(ecCuOHATBHOMN AeATEIIbHOCTH

JIoJKeH JIEeMOHCTPUPOBATh CHOCOOHOCTP M TOTOBHOCTH: K OOY4eHHIO M OCBOCHHIO

JAUCIHUITIINHBI

Kpatkoe conepxanue |Homep
Pe3synbrater Y XapaKTepUCTHKa KOMIIe-
o0pa3oBaHus (0Os13aTEIBLHOIO) TEHIMH
MTOPOT'OBOT'0 YPOBHS
c(hOpMUPOBAHHOCTH
KOMITETEHIIU I
3namo:
- HcTtoprio 1 OCHOBHBIE 3TaIlbl pa3BUTUSI MUKPOCKOIINH; Criocoben TTKP-
- Ilpunmuner  GopmupoBaHus H300paKEHHs B COBPEMEHHBIX | IPUHUMATH y4acTHE B 16
ONITUYCCKNX MUKPOCKOIIax; pagpa60TKe u
- KOHCTpYKTHBHBIE YaCTM ¥ HPHHIMIBI PpabOTHl MHKPOCKONA | yecnmeq0BaHMAX
TIPOXOJUIMICro CBCTA, OMOIOTMYECKHX
- VYCTpOHCTBO W  TEOPETHMYECKHE OCHOBBI  COBPEMEHHBIX JICKAPCTBEHHBIX
ONTHYECKHX, — ONEKTPOHHBIX ~ M 3OHJOBBIX  CKAHMPYIOUWMX | cnencrp
MHKPOCKOIIOB;
Yiem: Hcnons3yer na
- Ucmons3oBaTh colapeMeHHLIe ONTUYECKHE MUKPOCKOIBI B COBpEMEHHbIE TIKP-16 -
HCCIIeZIOBATEBCKOM padoTe; 2

- Br1bupats afiekBaTHBIN METO MUKPOCKOITUH IS BBITOTHEHHS
TOCTaBJICHHOM 3aJa4H;

- [IpoBoaNTH aHAN3 MTOMTYYEHHOTO C TIOMOIIHI0 METOIOB
MUKPOCKOINH H300payKeHHst U 0000IIaTh JaHHbIE JTUTEPATYPHBIX
HMCTOYHHKOB;

- [IpumeHATh B TpodheCCHOHAIBHOM JIEITETHPHOCTH 3HAHMS,
YMEHHSI, HABBIKH, TTOTy4YE€HHBIE B XO/I€ OCBOSHUS TUCIIHTLTAHBI
Braoems:

- Merogamu TpoOOMOATOTOBKM OMOIOTHYECKOT0 MaTepuana s
WX WCCIIENOBAaHUS C TMOMOIIBI0 METOIOB CBETOBOH, DIIEKTPOHHOMN
(mpocBeumnBaromield 1 CKaHUPYIOIIEH) U JIa3epHON KOH(OKaITBEHOU
MHUKPOCKOITHH;

- Merogamu paboThl Ha MHKPOCKOMax
M300pakeHusT BEICOKOTO Ka4ecTBa;

- Merogamu MOp(GOMETPHUYECKOTO aHANW3a W CTAaTHCTUYECKOH
00paboTKH;

- CrocoOHOCTBIO K 0OYYEHHUI0, CaMOOOYUYEHHIO U CaMOPa3BUTHIO,
JUIS  TIOBBIIIIEHWS KBaNUpUKAIMKM W peanm3anud ceds B
npodecCHOHANBHON A TEIbHOCTH

AL TOJIYYCHUS

METO/IbI aHATH3a IS
pa3pabOTKH METOINK
KOHTPOJISI Ka4eCTBa
JAHHBIX
JIEKapCTBEHHBIX
CpeNCTB

4. CTPYKTYPA U COJIEP)KAHUE YYEBHOM TUCIUIIJINHBI (MOLY.JIS)
4.1 O6mas TpyA0eMKOCTb TUCIUIIJIMHBI COCTABJISAET 2 3a4eTHbIEe eINHULBI, /2 4.




Ne Paznen yuebnoii < Bunpl yueOHoi paboThl, Dopmbl
n/m JUCHUTUTAHBI § BKJIIOYasl CAMOCTOSITENIEHYIO TEKyLIero
§ g paboTy obyuyaromierocs u KOHTPOJIS
g E TPYZLOEMKOCTb (B Yacax) yCIIEBAEMOCT
S § Jlexuun | Ilpaktuy. | Camocr. (no nedensu
= cemecmpa)
s 3aHATHS | paboTa ®opma
MPOMEKYTOH.
arrecTaiu (no
cemecmpam)
1 | Ucropus mukpockoruu. | 4 | 1-2 nenmens
Busl MUKpPOCKOIIOB U 0,5 4 2 1 men. TK
MHUKPOCKOITUYECKIX
HCCIIE0BAHUM
2 | OnTuueckas 4 3-10
MuKpockomnus. duzuka Henens 0,5 16 3 4 wen. TK
cBera. KoHCTpyKTHBHBIE
YacTH MUKPOCKOIIA
3 | CeeroBas 4 11-12
MUKpOCKomnus. Bupl, Heaens
TOArOTOBKA 00Pa31oB 1 4 6 7nen. TK
JUIsl CBETOBOM
MHUKPOCKOITHH.
4 | KondokanpHas 4 13-14
Jla3epHasi MUKPOCKOIHSI. HeIems
®dayopecieHTHas
MUKPOCKOITHS. 0,5 4 6 10 ven. TK
OcobeHHoOCTH,
[TOArOTOBKa 00pa3IioB
JUTSE MUKPOCKOTITHH
5 | DnekrponHas 4 15-16
MHUKPOCKOITHSI. HeIest
TpaHCMHCCHOHHAS, 0,5 4 6 13 men. TK
CKaHUPYIOMIasl.
IToaroroBka 00pa3IoB
6 | Ilporpammuoe 4 17-18
obecriedenye B HezIes 1 4 6 16 nex. TK
MHUKPOCKOITHH
4.2 TemaTuuecKuid NJIaH JEeKIMH
Ne Tema Henau u 3agauun Coaep:xkanne TeMbl
1. WcTopus Llennb. YcBouTh VcTopus co3aaHuss MUKPOCKOIIA.
MUKPOCKOIIMH. [TEOPETHUYECKUE OCHOBBI Teopernyeckrie OCHOBBI MUKPOCKOITUH. THITBI
B b1 MUKPOCKOIMU U BO3MOXK-  IMpKkpockoroB. OnTHYecKass MUKPOCKOIUS KaK
MHKPOCKOIIOB M[HOCTH €€ MPAKTHIECKOTO  |\ieToq M3ydeHHs GHOIOTHYECKNX,
MHKPOCKOIINIE ITPUMEHCHUA MEIMIMHCKHUX U (JapMalleBTHIECKMX 00hEKTOB.
CKHIX . Banaa. CocobeTEoBATE OnTHYEeCKHUE MUKPOCKOITBI M TaOOpaTOpHBIC
rccienoBanuil |(hOPMUPOBAHUIO CHCTEMBI 6
eOpETHECKAX HAH 110 pUOOPBI, UCTIONB3yEMbIE B MEJULIUHE U
MHUKPPOCKOITUYECKIM Gronormy.
METO/IaM aHaIN3a
2. Ontuueckas  |Heab. YcBouTh [TpuHIMIIEI HOPpMUPOBAHUS N300paKEHUS B
MUKPOCKOIIUS. [TCOPETHYECKUE OCHOBEI COBPEMEHHBIX ONTHYECKHX MHKPOCKOTIAX.
DuzKKa CBETa. [ONTUICCKON MUKPOCKOIMH  [["eoMeTpUUecKast TEOPUsi MHKPOCKOIIA.




KoncrpykruBa [3agaua. CrnocobcTBoBaTh  |BonHoBast Teopus cBera. THUIIBI H BUABI
bIC 4YaCTU (OPMHMPOBAHMIO CUCTEMBI  |ONITHYECKUX MUKPOCKOIOB. [IpuHIMnnanbHas
MUKPOCKOIIA  [TCOPETUYCCKHUX 3HAHUH [0 [cxeMa MHUKPOCKOINA M OCBETHTENLHON CHCTEMBI.
ONTHYECKOH MUKPOCKOMUH  [[TorpeIiHOCTH H300PasKEeHNs, TIOMydaeMOoro ¢
nmoMo1bio ontuku. [loHsiTre 0 chepudeckoil u
XpoMaTHYeCKOH abeppalinil, KpHBU3HE TIOJIS
M300paXkeHus v Jp. Y BeM4UeHHe MUKPOCKOMa:
noje3Hoe u Oecroneznoe. Kauectso
M300paKeHUS ¥ TTapaMeTPhI, BIHSIONIIE Ha
Hero. [IyTy noBbIlIEHHS] ONTUYECKOI
pasperatonieii cocooHocTr. IMMepcrnoHHbIe
PKUJIKOCTH M WX XapakTepucTuku. CTpoeHue
MUKpOCKONoB. ONITUYECKHE AeTalln
MuKkpockorna. OOBeKTUBBI: MX KOHCTPYKIIUU U
ONTHYECKHE XapaKTepUCTUKU. OKYISPEL.
OcBeTUTENbHAS YaCTh MUKPOCKOIIA: KOHIEHCOP
A0Oe, upucoBas nuadparma v 3epKao.
Ocserutenu U cBeToGUIbTphl. Mojenu
COBPEMEHHBIX MUKPOCKOIIOB TIPOXOISAIIET0
CBETa. YXO0J 32 MUKPOCKOIIOM.
CeroBas Ieab. YcBoUTh [lorATHE 00 aMIITUTYAHBIX U (Ha30BBIX
MUKPOCKOIHS. [TEOPETUICCKUE OCHOBBI MUKPOCKOITUECKHX OMOJIOrHYECKUX 00BEKTaX.
Bunpl, CBETOBOW MHKPOCKOITUH (OCHOBHBIE METOJIBI UCCICAOBAHUS,
nomroropka  [3aA4a4a. CriocodCTBOBATE  |ycronp3yeMble A1 H3YUEHNS GHONOTHYECKHX
0Gpasios s |[POPMHUPOBAHHIO CHCTEMBL  |061,eKTOB (CBETIIOE MONIE, TEMHOE MOJIE U
CBETOBOI TCOPCTIICCKIX SHAHUM IO 4,5 0B p1it KOHTpACT, AudQepeHInatbHBbI
MUKPOCKOITHH. CBETOBOU MUKPOCKOIIH WHTEep(EpECHITMOHHBIN KOHTPACT,
MOJISIPU3AIIOHHBIA KOHTPACT,
¢dayopecuennus). [IpuHImIB paboThI.
TeopeTnyeckre OCHOBBI MOTy4dEHUS
M300pa’KeHUS
Kondoxkanpras (Ileab. Y cBOUTH KondokanpHas a3zepHasi CKaHUPYIOIIas
nlaszepHas TEOPETUYECKUE OCHOBBI Mukpockonust (KJICM). Obmas
MHKDPOCKOIIHSL. [KOH(OKAIBHOM JTa3epPHON  [xapakTephCTHKA IPHHIMIIOB KOH(POKAIEHOM
Di1yOopecLieHTH |CKaHUPYIOLIeH 1 MHKpOCKOHH. CHCTEMBI CKAHHPOBAHHUS B
ai (myopecuenTroit KOH(MOKATBHOH JTa3epHOil MHKPOCKOIIH.
MHKPOCKOIIHA. - IMHKPOCKOIIMH [lomyueHre TpEXMEPHOTO H300paKEHHS B
OcobOennocTH, |3agaua. CriocoOCTBOBATh .
HONIMOTOBKA - |(hOPMHPOBAHUIO CHCTEMbI KOH(OKAIbHON MUKpOCcKonuu. OCHOBHBIC
00pasIoB I [TEOPETUIECKUX 3HAHUI 10 MCTOZBL, MCTIoNb3yembie B KIICM:
MHUKPOCKOITHH. |ONTHYECKOH MEKpockormmy [T MMYHOIHTOXUMITA, TpaCCHpOBaHHe,
(hopMupoBaHUE N300pakeHus, (IIyOpeCIeHT-
HbIe O€KH, Tiepeiaya SHEPTHH TOCPEIACTBOM
(hITyOpeCIIeHTHOr O Pe30HAHCA, BOCCTAHOBJIEHUE
(yopecueHnny nocie (OTOBEDKUTAHHS,
BH3YyaIM3aIys BPEMEHH YKU3HHU BO
(hITyopecupyIOIEeM COCTOSHUH, (PITyOPECIeHT-
Hasi KOPPEJSILIMOHHAS CTIEKTPOCKOIIHS,
¢ryopecienTHasl in situ ruOpUIN3aLKy.
OnexkrponHas |Llesb. YcBoUTh TeopeTnyeckue OCHOBBI 3JIEKTPOHHOU
MUKPOCKOIHS. [TEOPETUYECKUE OCHOBBI MHUKpOCKOIHMH. OCHOBHBIE KJIaCChl
TpaHCMUCCHOH [DIIEKTPOHHOM, DIEKTPOHHBIX MUKPOCKOIIOB




Hasl, TPAaHCMHUCCUOHHOW U (MpOCBEYMBAIOIIME U CKAHUPYIOILUE) U
CKaHUPYIOIIas. (CKaHUPYIOIIeH MpUHIUIEI UX paboThl. [IpocBeunBaromas
[lonroroBka  |MHKPOCKOIHH. hiiekTpoHHas Mukpockorus (II1OM).
o6pasos 3anaua. CriocobCTBOBATE |y ¢TpolicTBO MPOCBEUMBAIOIIMX HICKTPOHHBIX
(opmuposaniio CHCTEMBL |\ (1iKpOCKOTIOB: MCTOUHUKH 3JIEKTPOHOB,
TCOPCTHHCCKIX SHAHMI IO, o1y G pIE IMH3BI, BAKYYMHAs CHCTEMA,
OINTHYECKONH MHKPOCKOIIUU
nepkatens 00pa3nos. [lonroroBka npenaparos
st [1OM (puxcanus, 3a1uBKa,
YIBTPAMUKPOTOMHUS, MOHTaXX CPE30B,
(ororpadupoBanre H300paKEHHIA).
'Y CTpOHCTBO yIIBTPaMUKPOTOMOB. PacTpoBast
(ckaHHMpYIOIas) 3JIEKTPOHHASI MUKPOCKOIIHS
(POM). [puniunst padotel POM. Metos
MOJTy4EHHsI YBETMUEHHOT O N300paKeHusI.
DTaIsl MOArOTOBKH OMOJIOrHYECKUX 00bEKTOB
k POM (nepBuuHast o6paboTka, Qukcanus u
00€3BOKMBAHNE, BEICYIIUBAHHE, HATTBIJICHUE).
6. [Iporpammuoe |Lleab. O3HaAKOMHUTH € [IporpammHOe oOecriedeHne B MUKPOCKOITHH.
o0ecrieueHne B |CYIIECTBYIOIINM Ludpoast Mukpockonus. [IpuHIHATIBI
MUKPOCKOIIUH  |[[TPOrPaMMHBIM [OJTy4eHHsI KaYeCTBEHHOTO N300pasKeHHS.
o0ecrieueHNEM B MeTop1 MOPPOMETPUUYECKOTO aHAIN3A,
MHUKPOCKOITHHI CTaTHCTUYECKOI 00paboTKH
3apaya. CriocoOCTBOBATH
(hOpMUPOBAHHUIO CHCTEMBI
TEOPETUUYECKUX 3HAHUM B
obractu MopdoMeTpHuyec-
KOTo aHaJm3a
Bcero:
4.3 TemaTu4ecKuil IJIaH NPAKTHYECKUX 3aHATHH.
Ne Tema Lenu u 3apaun Coaep:xaHue TeMbl Oo6yuar- | Odyuar- | Ya-
umiicst mmiicsas | cbl
MOJIKEH HOJIKEH
3HATh yMeTh
1 |Buasl Heapb. O3HaKOMATH Onrrueckas MAKpockonus kKak | Teoperndec|PazoupaTs
MHUKpPO- CTYIEHTOB C MTPAKTHKOMN METO/] U3y4EHHs KH€ OCHOBBI|CSl B THITAX
CKOIIOB U MUKPOCKOITUYECKUX 6I/IOJ'IOFI/I‘IGCKI/IX, MEIUIIUHCKIX MHUKPOCKOII |MUKPOCKO
MUKPOCKO- |HCCIIEJOBaHHU. ¥ (papMaLIeBTHYECKHX 17178 OB
miaeckux - |3anada. Jlatn 00beKkToB. ONTHYECKHE 4
MCCIIeN0- | MPCACTABIICHAC O MUKPOCKOIIBI U JIA0OpaTOpHEIE
BaHHH BO3MOKHOCTSIX
puOOpPHI, UCTIONb3yEMbIE B
MUKPOCKOITUYIECKUX
HCCITE TOBAH. MEIUIIMHE ¥ OMOJIOTHH.
2 |Onrmuec-  |Iean. O3HaKOMUTH THumB! 1 BUIBI ONTHYECKUX Crpoenne |lIpoBo-
Kasi MEKpPO- |CTYJIEHTOB C MPAKTUKON MuKpockonoB. [IpuHImmM- MHUKPOCKOM |AUTH
CKOIIHSI. OIITUYECKON MUKPOCKOITHH. |aJlbHAsl CXeMa MUKPOCKOIIA U (OB U HCCIIeZIoBa
Koucrpykr |3apaua. late OCBETHUTENbHON CUCTEMBI. OCHOBHBIE€ |HUA C
UBHBIE MpezcTaBIeHre 0 CTpoeHuH [CTpOeHre MUKPOCKOIIOB. MpaBuja UX |TIOMOIIBIO
4acTH 1 MOZEISX COBPEMEHHBIX  |ONTHYeCKue JeTain 9KCILUTyaTall |ONTHYeC- 16
MHUKPOCKOI |MHKPOCKOIIOB MHUKpockona. OObEKTHBBL: HX |WH. KOt
a MIPOXOJSILEro CBETA. KOHCTPYKIMH U ONTUYECKUE MHKPOCKO
xapakrepucTuku. OKyJsphL. 105031
OcaerurenbHas 4acTh
MHUKPOCKONA: KOHAEHCOP




A006e, nupucopas auadparma u
3epkanio. OCBETUTENU U
cBeToGmIbTpBl. Mozaenu
COBPEMEHHBIX MUKPOCKOIIOB
MPOXOJSILEro cBeTa. YXo[ 3a
MHKPOCKOIIOM.

CgeroBas |Llesb. O3HaKOMUTH [Mousitre 06 ammuutyaHbIX 1 | Teopernuec|Hcmonb3o
MHKPOCKOII |CTYACHTOB C PAKTHKON (ha30BBIX MUKPOCKOITMYECKHX |KHE OCHOBBI |BaTh
usl. BI/I[HJI, CBETOBOM MUKPOCKOIIUH. OHUOJIOTMUECKUX 00HLEKTax. IMOJIyuC€HHUs |CBETOBBIC
noaroroka [3a1a4a. Jlate OCHOBHBIE METO/IbI H300paXKeH |MHKPOCKO
00pas1oB HpeﬂCTaBﬂeHH%(’ uccie0BaHusl, ucrnojib3yemsie |17 TIBL JUTA
TUTS TpHHIHTAX PAOOTE 1 JUTSL U3YYCHHUST OMOIOTMYECKIX M3y CHHA
. |OCHOBHBIX MeTOJaX ouosornye
CBETOBOM 00BEKTOB (CBETIIOE TIOIE,
HCCIIEZIOBaHN, . CKUX
MHUKPOCKOIT TEeMHOE 1ojie U (ha30BbIi
HCITONIb3YEMBIX IS . 00bEKTOB
WH. W3YHeHHs GUONOTHHYECKIX KOHTpaCT,]Z[I/I(i)(i)epeHLuII/IaJII)HI)II/I
06hEKTOB. uHTEepdEepEHIMOHHBIT
KOHTPACT, MOJIIPU3ALMOHHBII
KOHTpACT, (pIryopecieHIus).
[IpuHIMIB pabOTHI.
Koudoxkans |leb. U3yduTh OCHOBBI KongoxkanbHas na3epHas (0]19114%) Br16upats
Hag a3ep- |KOH(POKAIbHOHN U CKaHMPYIOLIash MUKPOCKOIKS. |XapaKTEPHC [[TOIX OS]
Hast MUKPO- |(DJIyopeCcIieHTHO CucTeMbl CKAHUPOBAHUS B TUKY W METOJI
CKOITHSL. MHUKPOCKOITHH. KOH(OKAIIBHOI J1a3epHO MIPUHITATIOB |U CIIOCO0
Oiyopecrtie |3agaya. Crioco6CTBOBAThH wukpockomui. TToyaerue KOI—E(I)OKaJIb MHKPOCKO
HTHas MHK- (bOpMI/EpOBaHI/IIO CHCTEMBL | 1oy MeprOro H30Gpaerus B |HOH 4 MTAYECKOT0
pOCKONUS. |3HAHWHA MO TPUMEHEHHIO . ¢ayopecue |aHamuza B
N KOH(OKaIEHOW MUKPOCKOITHH. o
OcobenHoc |KOH(MDOKATBEHON U HTHOM 3aBUCUMOC
o OCHOBHBIE METO/BI,
TH, (yopecrieHTHON KICM MHUKPOCKOM |TH OT
TIOArOTOBKA |MHKPOCKOITHH JUIsl aHanmu3a |1COTb3YCEMBIC B : 17078 MIPUPOSIBI
00pas1oB  |(apManeBTHYECKUX U MMMYHOLIHTOXUMH, aHAJIU3UPY
TUTS OHMONOrHUeCKUX 00beKTOB. |TPaCCHUPOBAHME, €MOro
MHKPOCKOTI (opmupoBanue n300paxeHus, o0BeKTa
HU. (hmyopecrieHTHBIe OenKH,
(hmyopecreHTHas
KOpPESAIINOHHAS
CIEKTPOCKOITHS.
OnextponH |Henb. 3yunTh OCHOBBI OCHOBHBIE KJIacChI Oo6myro Bribupats
as 3JIEKTPOHHOM, DJICKTPOHHBIX MUKPOCKOIIOB XapaKTepUc (MMOAX OIS
MHKPOCKON |TPAHCMUCCUOHHOU U (IIpoCBeYHBAIOIINE H THUKY U METO
sl CKaHUPYIOIIeH CKAHMPYIOIIYE) U PUHLMIBL | IPHHIHIIOB |1 croco®
TpaHCMUCC |MUKPOCKOIIHH. ; ux pa6oter. IIpocseunpatomas > IEKTPOHHOMHKPOCKO
VOHHAs, iauaqa. CrocoberBoBath |, - EKTPOHHAS MIKPOCKOITHS! i, MTAYECKOT0
CKaHU OPMHUPOBAHUIO CHCTEMBI . TPaHCMHCC |aHAJIN3a B
M PMIP (IT5M). YcrpoiictBo paHeM
miasi. 3HAHWUN IO TPUMEHEHUTIO WOHHOM M |3aBHCHUMOC
y MTPOCBEYNBAFOIINX
[TonroToBK |3MEKTPOHHOM, CKaHUPYIO |TH OT
a 00pas3moB |TpaHCMUCCHOHHOH H SJCKTPOHHBIX MUKPOCKOIIOB: 1y 0 TIPUPOJIBI
CKaHMPYIOLIEit MCTOIHHMKH 3JICKTPOHOB, MHKPOCKOII |aHaJIU3HPY
MUKPOCKOIHUH JijIs aHanm3a |ICKTPOHHbIC INH3EI, Y. eMOro
(hapManeBTUYECKHX U BaKyyMHas CUCTEMA, o0beKTa

OHOJIOrHYECKUX 00BEKTOB.

JlepKaTenh 00pasIioB.
IMoaroroBka mpenaparoB ist
[I9M (dukcarus, 3amuBKa,
YIABTPAMHUKPOTOMHS, MOHTAX
cpe3os, ororpadupoBanue




n3o00pakeHuii). Y cTpoicTBO
YIBTPAaMHKPOTOMOB.
PacrpoBas (ckanupyromasi)
3JIEKTPOHHASI MUKPOCKOTIHS
(POM). IIpunnunst paboTsl
POM. Meroap! nonydeHus
YBEITMUEHHOT0 N300paKeHusI.
DTansl MOATOTOBKHU
OMOTOrMYECKIX 00BEKTOB K
POM (mepBuunas o0paboTKa,
(bukcanus 1 00e3BOKUBAHUE,
BBICYIIBAHHE, HATIBUICHHE).

6 ([Iporpam- |Leanb. O3HAKOMHTS C [IporpammHuoe obecnieuenre B |Bozmoxuoc|Hcmonb3o
MHOeE 00ec- |CYIIeCTBYIOMIUM IporpaM- |Mukpockonuu. Lludposas TH CYyILIECT- |BaTh
MeYeHre B |MHBIM 00ECTIEYeHNEM B MUKpockonwust. [TpuHIHMITEL BYIOIIIETO  |METOJIBI
MHUKPOCKOI |MHUKPOCKOIIHH. MOJTyYEHMsI KaueCTBEHHOTO nporpaM- |MopdomMer
15031 3agaua. CriocoOCTBOBaTh  (M300paskeHUst. MeTObI MHOTO PHUYECKOTO 4
(hOpMUPOBAHHUIO CUCTEMBI  |MOP()OMETPUYIECKOr0 aHANIN3a, |00ECIIeUCHH |aHaIM3a
3HaHUM M0 METOAaM CTaTUCTUIECKON 00pabOTKH |5 B MUKPO-
MOpP(HOMETPHIECKOT O CKOITHH
aHaJm3a.
4.4. TemaTnKa caMOCTOATEIbHOI Pa0d0THI 00y4aOIIHUXCSH.
Tema BHeay1uTOpHAasi cCaMOCTOsITe/IbHasI paGoTa
dopma Henb n Mertoa. q
3ama4n ofecreyeHue ac
BI
Ucropus | U3yuenue nmonroroBka |1. dusmka c amemMenTaMu OMOGU3UKH [ DJIEKTPOHHBIH
MHKPOCKO | mureparypasl |k 13, pecype] : yueonuk / E.JI. Ditnensman - M. : TOOTAP-
MU H. X UCTOYHHKOB | moaroroska |(Memua, 2013.
Buer uugpopmaiuy, |k BK, 2. ®usnka u bnodusnka. [pakTHKyMm [DIEKTPOHHBIH
MHUKPOCKO | 5 oM uncne, |momroroska [pecype] : yuebnoe mocobue / Aatono B.d., Uepnbim 2
T10B 1 ucnoms3ys | TK, AM., Kosnosa EK., Kopxyes A.B. - M. : TDOTAP-
MHKPOCKO
mecix | KOMIPIOTEPH | OATOTOBKA Memma, 2012.
nceneno | P PECYPCHL | K IIK 3. MemunuHckas u Ononorndeckas Gusnka. COOpHHK 337129
I [DnexTponnsit pecypc] / A. H. Pemu3zos, A. I'. MakcuHa -
M. : I'D0TAP-Menua, 2014.
OnTuueck | Uzydenue monroToBka | 1. dusuka ¢ anemeHTaMu OMOPHU3UKU [ DIIEKTPOHHBIN
ast nmutepaTypusl |k 113, pecypce] : yueonuk / E.JI. Ditneneman - M. : TDOTAP-
MHKPOCKO | x ycTOYHHKOB | moaroroBka | Memma, 2013.
TS, uHdopmaruw, |k BK, 2. ®usuka u bnodusnka. [pakTukyMm [ DIeKTPOHHBIN
Qusuka | g oy quclie, | MOATrOTOBKA | pecypc] : yaeOHoe nocobue / AHToHOB B.®., UepHbim 3
chera. HCIIONb3YS TK, A.M., Koznosa E.K., Kopxkyes A.B. - M. : TOOTAP-
KOMIIBIOTEpH | moAroroBka |Menua, 2012.
bie pecypebl | k ITIK 3. MenuuuHcKas u 6uonornyeckas ¢puzuka. COOpHUK
3ana4 [DnekrpoHHbIN pecypc] / A. H. Pemusos, A. T
Maxkcuna - M. : T'DOTAP-Menna, 2014.
CseroBas | U3yuenue noaroroBka | 1. ®uzmka c anemeHTaMu OMOPU3UKH [ DINEKTPOHHBIH
MHUKPOCKO | mutepaTypHsl |k 113, pecype] : yueonuk / E.JI. Diinensman - M. : TOOTAP-
. X MCTOYHHUKOB | moATroToBKa | Menua, 2013. 6
Buer, nHdpopmanyy, |k BK, 2. dusuka u ouodusnka. [IpakTukym [DeKTpOHHBIH
E;)MOTOB B TOM 4HCJIE, |MOATOTOBKA |pecypc] : yueOHoe nmocobue / Auronos B.®D., UepHsbii




00pa3sloB | HCIONIB3YS TK, A.M., Koznosa E.K., Kopxkyes A.B. - M. : TOOTAP-

I KOMITBIOTEpH | moarotoBka |Memua, 2012.

CBETOBOH | pie pecypent |k TTK 3. MeauuuHckas u 6uonorndeckas ¢puzuka. COOpHUK

MHUKPOCKO 3amau [DnekrponHslii pecype] / A. H. Pemusos, A. T'.

aH. Maxkcuna - M. : TDOTAP-Menua, 2014.

Kongoka |M3ydyenue noaroroBka | 1. ®usuka c anemenTamMu OMoGU3nKU [ DIIEKTPOHHBIN

JIbHAs mutepatypusl |k 113, pecype] : yueonuk / E.JI. Diinensman - M. : TOOTAP-

JIa3€pHAsl | X UCTOYHHMKOB | mOAroToBKa | Memua, 2013.

MHUKPOCKO | yygopmanum, | k BK, 2. ®usuka u buoduzuka. [IpakTukym [DneKTpOHHBIN

TIH3L. B TOM YHCIIE, |IIOArOTOBKa |pecypc]: yuebHoe nocobue / Antonos B.®., UepHbii

Puyopec HCIOJIb3YS TK, A.M., Koznosa E.K., Kopxkyes A.B. - M. : TOOTAP-

i;};)};iio KOMITBIOTEpH | moaroToBka | Memua, 2012.

— pie pecypeel | k [IK 3. MenunuHckas u 6uonoruyeckas ¢puzuka. COOpHUK
3amay [Daekrponnsii pecype] / A. H. Pemu3sos, A. I,
Makcuna - M. : T'DOTAP-Menua, 2014.

Onextpon | U3yuenue noaroroBka | 1. dusuka c anemMenTaMu OMoGU3UKU [ DIIEKTPOHHBIN

Has nureparypusl |k 13, pecypc] : yueonuk / E.JI. Diinensman - M. : TDOTAP-

MMKPOCKO | x ycTOYHMKOB | moaroroska | Memua, 2013.

A, nHpopmarumy, | k BK, 2. ®uzuka u onodusuka. [Ipaktukym [ DneKTpOHHBII

TpaHcMHC | 5 1oy unerte, | moarotoska | pecype] : yuebHoe nocobue / Antonos B.®., UepHbiim

CHOHHAR, | yenonb3ys TK, AM., Koznoa E.K., Kopixyes A.B. - M. : TOOTAP-

CKaHUpyIo KOMITBIOTEpH | moaroToBKa | Memua, 2012,

. bie pecypeel |k IIK 3. MenunuHckas u 6uonoruyeckas ¢puzuka. COOpHUK
3amay [DnekTponHsblit pecype] / A. H. Pemuzos, A. T
Makcuna - M. : TDOTAP-Menua, 2014.

[Iporpam | U3yuenue nmoaroroBka | 1. ®usmka ¢ aneMeHTaMu OMOPU3NKH [ DIEKTPOHHBIH

MHOE nureparypusl |k 113, pecype] : yueonuk / E.JI. Ditnensman - M. : TOOTAP-

obecrede | x pcTouHNKOB | moxroroBka | Memma, 2013.

HHC B undopmaru, | k BK, 2. ®usuka u onodusuka. [IpakTukym [ D1eKTpOHHBIN

MHUKPOCKO | 5 1om yncne, |momroroska |pecype] : yuebnoe mocobue / Antonos B.d., Uepnpim

T ucnoms3ys | TK, AM., Kosnosa E.K., Kopxyes A.B. - M. : TOOTAP-

KOMITBIOTEpH | moaroToBka | Memua, 2012,
pie pecypeer | k [IK 3. MemuruHckast u Ounonornyeckas (usuka. COOpHUK

3amay [DnexTpoHHbI pecype] / A. H. Pemmzos, A. T'.
Makcuna - M. : T'DOTAP-Menua, 2014.

4.5 Marpuua coOTHeCeHUs1 TeM/ pa3/iesioB y4eOHOI JMCUMILIMHBI U (popMHUpyeMbIX

B HUX KOMIIeTeHIUI

Tewmbl/pa3aenpl AUCIUATIIIHEI Kon-Bo | Komnerenuuu
JacoB

Hcropusa mukpockonuu. Busibl MUKPOCKOIIOB M MUKPOCKOITHYECKHUX 6,5
HUCCIEIOBAHUN I[IKP-16
OnTuueckas Mukpockonus. Ousnka cera. KOHCTpyKTHBHBIE YacTH 19,5
MHKpPOCKONA na
CaeroBasi MEKPOCKOITHS. BUIbI, TOATOTOBKA 00pa3IioB Ui CBETOBOI 11 TIKP-16 =2
MUKPOCKOITHH.
KongoxanbHas mazepHas Mukpockonusi. diyopeciieHTHass MUKPOCKOITHSL. 10,5
Oco0eHHOCTH, MOJITOTOBKA 00Pa3IoB ISl MUKPOCKOITHU
DNeKTpOHHAsT MUKPOCKOIHUSI. TpaHCMUCCHOHHASI, CKAHUPYIOIIASL. 10,5
[TonroroBka 00pasmnoB
[IporpammHoOe oOecrieueHre B MUKPOCKOITHH 11
UTOTO 69+3(ko




HTPOJIB)

5. OBPA3OBATEJIBHBIE TEXHOJIOI'N

OOydeHne CKIaIbIBACTCS U3 ayAUTOPHBIX 3aHsATHH (40 yaca), BKIIOYAOMINUX JTCKITMOHHBIN
KypC ¥ MPAKTUYCCKHUE 3aHATHUS, U CAMOCTOSITEIbHOU paboThl (29 wacoB). OCHOBHOE ayJUTOPHOE
yae0HOe BpeMs BBIJCIISACTCS HAa MPAKTHYECKYI0 padO0Ty MO YCBOCHHIO TECOPETHYCCKUX 3HAHHIA,
MPUOOPETEHUIO MTPAKTUICCKUX HABBIKOB M YMCHUH.

[Tpu n3ydyeHnn ydeOHON TUCIMILIMHBI HEOOXOIMMO HCIIOJIb30BaTh BECh PECYPC OCHOBHOU
U JIOTIOJTHUTEIIHOW y4eOHOW IMTEpaTyphl, JICKIIMOHHOTO MaTepualia, HArJISTHBIX MOCOOUN |
JEMOHCTPAIIMOHHBIX MaTepPUAJIOB, JIA0OPATOPHOTO OOOPYIOBAaHUS W OCBOUTH IMPAKTUYCCKHEC
HaBBIKM W yMEHUS, NMPHOOpETacMble B XOJIC BBITOJHECHUS MPAKTHYECKUX PAa0OT W PEIIeHUs
CUTYAITMOHHBIX 3a/1a4.

[IpakTHdeckue 3aHATHS TPOBOJATCS B BHJIE TNPOBEICHUS ONPOCOB TIO MPOUICHHOMY
MaTepHaiy, PeIIeHUs] TECTOBBIX 3aJaHMi, 00YJaIOIUX U CUTYAI[MOHHBIX 3a/1a4.

B cootBerctBum ¢ TpedoBarmsmu DPI'OC-3++ BIIO B yueOHOM Tporiecce IIUPOKO
WCIIOJIL3YIOTCS aKTHBHBIC W WHTCPAKTUBHBIE (OPMBI TPOBEACHUS 3aHATHH (paszsusaroujee u
npobnemnoe obyuenue 6 hopme ponesvix uep, 00vbACHUMENbHO-ULTIOCMPAMUBHOE 0DyYeHuUe ¢
guzyanusayuel ayoumopHulx 3aHAmMut, npocpammuposannoe odyueHue, mModyavHoe obyuyeHue,
uHghopmamuzayuonHoe o0dOyueHue, Myaibmumeoutinoe ooOyueHue). YIETbHBI BeC 3aHATHH,
MMPOBOIUMBIX B MHTEPAKTUBHBIX opMax, coctaBisieT He MeHee 20,0 % OT ayIuTOPHBIX 3aHSTHIA.

CamocrosaTenpHas paboTa CTYJICHTOB TOJIPa3yMeBaeT IOJTOTOBKY K MPAKTHYCCKUM
3aHATHSAM, K TEKYIIUM U TPOMEXKYTOUYHBIM KOHTPOJIIM M BKJIIOYACT HWHAWNBUIYAIHHYIO
ayTUTOPHYI0O M JOMAIIHIOI paboTy C HarjlsagHBIMH MaTepuaniaMu, y4eOHOM OCHOBHOM U
JIOTIOJTHUTEILHOM JIUTEPaTypoOi, pecypcaMu ceTu MIHTepHeT, pelieHne CUTyallMOHHBIX 3a/1a4.

Pabota ¢ ydeOHON muTEepaTypol paccMaTpuBaeTCsl Kak BHJ Y4eOHOW pabOThl |
BBITIOJIHSETCS B MpefiesiaX YacoB, OTBOJUMBIX Ha U3ydyeHue nuciuiuiubsl (B paszaene CPC).

Kaxxnprit oOydarommuiicss AoKeH ObITh 00ECTICUeH MOCTYIOM K OMONMHOTEeYHBIM (OHIAM
YHuBepcurera u kKapeapsl.

[lo pazmenam y4eOHON IUCHMILIMHBI pa3paboTaHbl METOIWYECKHE PEKOMEHIAIMH [T
CTYICHTOB U METOJIMYECKHE YKa3aHUs JUIsl PenoiaBaTesield, KOTOPbIe HaXOSATCs B 3JIEKTPOHHOM
0aze kadenpsl. B KoHIle H3ydyeHHs Y4E€OHOW NUCHUIUIMHBI MPOBOJUTCS IMPOMEKYTOUHBII
KOHTPOJIb 3HAHHUM C PEIlIEHUEM CUTYallMOHHBIX 3314 U TECTUPOBAHHUEM.

6. O EHOYHBIE CPEIACTBA  JIA TEKYIIET'O KOHTPOJIA
YCIEBAEMOCTH, TIPOMEXYTOUYHON ATTECTAIIMA 110 HWTOI'AM
OCBOEHMA IUCIMIIVIMHBI M YYEBHO-METOAMYECKOE OBECIHEYEHHUE
CAMOCTOSTEJBHOM PABOTHI OBYUYAIOIIMXCS

Ne Buabi HaumeHnoBaHue pa3jaesa OueHo4yHbIE CpeCcTBA
n/n g.KOHTpo.JIﬂ Y4eOHO# JMCIUIITHHBI ®opma = =
3 o288 o & e
; "2z f2¢
S = ax| 588
S S53 255
g 2a| T EE
1 4 BK, TK Vcropust MUKpockonuu. Bumel  [cobecenosanue,
MUKPOCKOIIOB 1 MUKPOCKO- TeCT 10 3
[MMYECKUX UCCIIETOBAHUI
2. | 4 BK, TK Onrtryeckasi MUKPOCKOITHSL. TECT, 10 3
®dusuka ceera. KoHCTpyKTHBHBIE [PCHICHHC CUTYAIlMOHHBIX 3a/1a' 3 3
4aCTH MHUKPOCKOIIA
3. | 4 BK, TK [CseroBas Mukpockonus. Buzapl, [cobecenosanmue,
IMOATrOTOBKA 06pa3u0B U1 TECT, 10 3
CBCTOBOﬁ MI/IKPOCKOHI/II/I. PCHICHUEC CUTYAlITMOHHBIX 3a1a4 3 3




4, 4 BK, TK Kon(oxkanbHas na3epHas coOeceI0BaHIE,
Mukpockonus. diyopecuentHas [TeCT, 10 3
MUKpocKomus. OCOOEHHOCTH, PCLICHAC CHTYallMOHHBIX 33712 3 3
[TOIrOTOBKA 00Pa3LoB JIs
MHUKPOCKOITHH
5 4 BK, TK  [OnexkTpoHHas MUKPOCKOIHS. cobeceoBaHue,
TpancmuccuonHas, TCCT, 10 3
CKaHI/IpyIOHIaH. HO}IFOTOBK& PCHICHUEC CUTYAIITMOHHBIX 3a1a4 3 3
00pasIoB
6. | 4 BK, TK [[Iporpammuoe oGecriedenne B [cobeceoBanme,
MHUKPOCKOITHHU TECT, 10 3
PCHICHUEC CUTYAIITMOHHBIX 3a1a4 3 3
ITpumepbl OLIEHOYHBIX CPEIACTB:
Tecmu- Tema 1
posanue 1. Kaoicooe uz ymeeporcoenuii o pazpewieHuy npu MuKpockonuu 6 ceemiom noie eepno, KPOME: A.

MacisiHass UMMEPCHS TIOHWXKAET paspelieHue

b. Orpanndenue paspenieHust MeHblne | MKM

B. Oxynsipsl UMEIOT KpUTHYECKOE 3HAUCHHE JUTS (HOPMHUPOBAHUS H300paKEHU S

I". Beicokas uncnoBas areprypa (NA) obGecriednBaeT BEICOKOE pa3penieHne

J1. Yucnosas anepTypa cBsi3aHa ¢ MHAEKCOM TPETOMIICHUS CPeNlbl MKy 00pa3oM 1 00bEKTHBOM

2. Kaoccooe uz cnedyowux ymeepicoeHull 6epHo 015 paz080-KOHMPACMHOU MUKPOCKORUU,
\IKPOME:

A. MokeT OBITh UCITOJIb30BaHA JIJISl M3YUEHHUS KUBBIX 00BEKTOB

b. [Ipeobpa3zyer oTaM4Ms B TUIOTHOCTH 00pa3iia B OTJIMYHS HHTEHCHBHOCTH CBETA B H300payKEHUH
B. Ucnons3yroTcs crienuanbHble 00bEKTHBBI M KOHJIEHCOPHI

I". Mconp3yercst OObIYHAS JTaMIIa HaKaJTMBaHUS

/1. TpeOyercs okpacka oOpasia Juist Aydiiei BU3yaanu3aliui

3. Daz060-KOHMPACMHASA MUKPOCKORUS UCNONb3YEMCS O

A. IIpeoOpa3oBaHus HEBUANMBIX PA3NUIHNA WHAECKCA TIPEIOMIICHUS B BUIUMBIC Pa3ITHIns
MHTEHCUBHOCTH CBETa

b. IlogcBeunBanus oOpasa CBETOM C €IUHOW ITUHHOW BOJTHBI

B. [lomy4uenns paspemnieHnst 0OJIbIIE, YeM IPU CBETOBOH MUKPOCKOITUH

[". OGHapy>KeHHs TBOMHOTO Ty4enpeloMIeHNS KPUCTAJUTMYECKUX W (GUOPUILISPHBIX TKaHEH
/1. KonruecTBEHHOT0 U3MEPEHHSI HHTEHCUBHOCTHU CBETA

4. Texnonoeuu, no38oasIOWUe UZYUAMb HCUBLLE KIIEMKU

A. I'omorenuzanus u muddepernmanpbaHoe HeHTpUyrupoBaHue

b. KpnodpakimonnpoBanue u 3aMOpaKuBaHME

B. ®a30B0-KOHTpAacTHAsI MUKPOCKONUS U KyJIbTUBUPOBAHUE TKAHEH
I". PagnoaBrorpadus v mpocBeUUBaIOIIAs JIEKTPOHHAS] MUKPOCKOIIHS
/1. Hu ogna u3 nepeyuciieHHbIX

5. [ ucciedosanus npo3payHuix u Oecy8emHvIx 00beKmos NPUMEHIOM.
A. Meron ¢a3oBoro KOHTpacTa

b. Tlonspu3auuoHHYI0 MUKPOCKOIHUIO

B. Metoz cBeTioro nons B OTpakEHHOM CBETE

[". MeTon TEMHOTO 10JIsl B MPOXOJISIIIEM CBETE

6. TeMHONONbHASL MUKPOCKONUS NPUMEHACMCS 051 U3YYUEHUA.!
A. KHIIICYHOM IAJIOYKH

b. pukkercuit

B. craduminokokka

[". xmamMugu

J1. 6neHOl TpenoHeMbl




7. [punyun memMHORONLHOU MUKPOCKONUU OCHOBAH HA:
. ITOMUHUCICHIINY 00bEKTa

. mu(paKIyu CBETa Mpu OOKOBOM OCBEIICHUN 00BEKTa
. MHTEep(EepPEHIINK CBETOBBIX BOJIH

. TIOTJIOIICHUH CBETa 00BEKTOM

. IPOITYCKaHUH CBETa 00BEKTOM

N W >

Onmuueckas yacms c8emogo20 MUKpockona exuiodaem ece, KPOME:
. KOHJICHCOpa

. 00BEKTHBA

. OKyJIsIpa

. TyOyca

. 3epkana

HAWO > >

Yeenuuenue ceemosoeo muxpockona pagHo:
. IPOU3BEICHUIO YBEIMUCHHS O0OHEKTUBA HA yBETMYEHUE OKYIISIpa
. Pa3HOCTH MEX]Ty YBETHUCHUEM O0HEKTHUBA U OKYJIsIpa
. CyMMe€ yBeNTMUeHU 00BEKTHBA B OKYJISIpa
. YBEIMYEHUIO O0OHEKTHBA
. YBEIIMYEHHIO OKYJIsIpa

HAwWo o

10. K cneyuanvuoim memodam mukpockonuu omuocumcs ece, KPOME:
A. ¢pa30BO-KOHTpacCTHAS

b. TeMHOMIOMBHAS

B. mroMuHECIICHTHAS

I". anekTpoHHas

[1. ®oTtokonmopumeTprudecKast

11. Conocmasbme pynxyuro u demaib MUKPOCKONA:

12. Ucnonb3yercs i HaBeAeHus Qokyca

13. YuacTByeT B (popMHpOBaHHS N300paKeHUsI, COOMpaeT CBETOBBIE JIyUH, HIIyIIHe OT obpasia 14.
/IBuraer oOpaszern

15. YBenuumuBaer mepBUIHOE N300pakeHNe, CO3NaHHOE 00HEKTHBOM

16. Hcmyckaer cBeT, OCBEIAONINi 00pazer]

OTtBetsl Ha Botpockl 11-16 A. Ocerurens b. MukposunT B. [Ipenmernsiii cromuk I'. O0bekTuB /.
Oxymsip

17. Cybsonnosasn ouappaema ? smo:

A. JIuH3a TOMIMHONM MHOI'O MEHbIIIE JUIMHBI BOJIHBI MAJA0MIETO U3ITY4CHHS

b. Henpo3paunas nperpaga

B. OtBepcTHe ¢ AnaMeTpoM MHOT'O MEHBIIIE IJTMHBI BOJHBI 1aJaF0LIEr0 U3ITy4eHUS
I". Orpaxaromee ycTpoicTBO

18. Apxocmov ceema obycrosiena:
A. ©a30il 3JIEKTPOMarHUTHBIX BOJIH
b. AMIITUTY10M BOJTHBI

B. Ji1uHOM BOJIHBI

[". Bcem BhIlLIEnEpPEUNCIEHHBIM

19. K abeppayusam wmupoxkoeo nyuxka c6ema OmMHOCAMCA.
A. Chepuueckas abeppanus

b. AGeppauus koma

B. KpuBnsna nomns

[". Iucropcus

/1. ActurmaTtusm




20. K nonesvim abeppayusm ceema OMHOCAMCA:
A. Chepuueckas abepparnus
b. AGeppauus koma
B. KpuBusna nons
[". Jlucropcus
J[. AcTurMaTu3M.
Tema 2

1. Paspewaiowas cnocobnocms c6emogo2o MUKpOCKONA 3a8UCUM OMm 6Ce20 HUMCeNnepeducieHHo2o,
\KPOME:

A. yBEeIMUYEHHUS] MUKPOCKOMa

b. ATMHBI BOTHBI CIIOIB3yEMOr0 HICTOYHUKA CBETa

B. uncioBoii anepTypsl 00bEKTHBA

. yria guH3bI 00BEKTHBA

/1. moka3aTenst npenoMiIEeHUs CPEJIb

2. Ilpeden pazpeutenusi cemoso2co MUKpPOCKONA:
A. 200 MKM

b. 0,01 Mmxm

B. 0,2 MKkM

I". 1-2 MKkM

1. 10 MmxMm

3. [Ipeden paspeutenus 4eno8ewecko2o enasd.
A. 200 MKkM

5. 100 Mmxm

B. 10 MkM

I". 1-2 MKM

J1. 0,1 MmxMm

4. Kaxoe u3 nepeuucnenuvix ymaeporcoenutl o xumuyecrkou uxcayuu HE BEPHO:
A. [IpenoTBparmaer TM3UpOBAHIE

b. YcunuBaer 3H3UMHYIO aKTUBHOCTb

B. Coxpansier cTpyKTypy TKaHU

[". Uurubupyer BhISBIEHNE HEKOTOPBIX AHTUTEHOB P MMMYH OTHICTOXHMHH

/1. IlpenoTBpamaer 6akTepruaIbHBIN pacnal THCTOIOTHISCKUX 00pa3IoB

5. Cpasnume c6emogyio u 31eKmpOHHYI0 MUKPOCKONUU 8 OMHOWEHUU
A. Oukcalny, 3aJIUBKH, IOPE3KU U OKPAILIMBAHUS

b. TonmuHel cpe3oB

B. MonTupoBanus cpe3oB

I". Tuna, NCTOYHMKA U JJIMHBI BOJIHBI OCBETUTENS

J1. YBennueHnus

6. Texnonoeus, Haubonee wacmo UCNOIbLIYeMAs Ol ONPeOeneHUs 2IUKO2EHA 8 KIeMKAaX
A. OxpammBaHie METHICHOBBIM CHHIM

b. Peakius ®énprena

B. llluk peaxmus (PAS peaknus)

I". DH3UMHAas TUCTOXUMHS

1. UmMyHOrHCTOXHUMUS

7. Mapkepwi, npumensiemvle @ COYSMAHUU C AHMUMENAMU NPU UMMYHOSUCOXUMUL
A. OyopeceHTHbIE KOMIIOHEHThI

b. ®epmenThI

B. CoenuHenus1, pacCenBarONINe 37IEKTPOHBI

I". Bce BhIIEnIEpEUnCIEHHOE

JI. Tonbko Au B




8. In situ cubpuduzayus uCnoab3yemcsi s OEMOHCMPAYUU NOCAEO08AMENTbHOCU IKCNPECCUL.
A. HyKJI€MHOBBIX KUCIOT

b. IIporennos

B. JTlunugor

I". MoHos

/1. YrineBonioB

0. /{5 kaxoeo muna MUKpOCKORUYECKOU MEXHUKU 20MOBSIM HAMUBHbLE HEOKPAULEHHbLE NPEeNnapambl.
A. JUI1 CBETOBOI MUKPOCKONHH b. 7151 TEMHOITOIBHON MUKPOCKOITHH.

B. a4 1FOMUHECUEHTHOW MUKPOCKOITUH

. wis Ha30BO-KOHTPACTHONH MHUKPOCKOITUU

1. uist nonsipru3alMOHHON MUKPOCKOITUU

10. K npeumywecmsam niomunecyenmuou mukpockonuu omuocumcs éce, KPOME:
A. IIBETHOE M300pakeHUE

b. BBICOKasl CTEMEHb KOHTPACTHOCTH CAMOCBETSIIMXCS 00bEKTOB

B. BO3MOYKHOCTb UCCIICIOBAHUS KHUBBIX U (DUKCUPOBAHHBIX OOBEKTOB

I". oOHApY)KEHHE JTOKAIH3AIINN OTISITBHBIX MUKPOOOB

1. onpeneieHre OMOXMMHUYECKONW aKTHUBHOCTH

11. lpunyun denenus Ha npocmwie U CIONCHbIE MEMOObl OKPACKU:
A. mopdonorus GakTepuit

b. crtoco® MUKpOCKOTHH

B. xonr4ecTBO UCIOJIB3YEMBIX KpacuTeei

I". croumocTh KpacuTenen

/1. cioco6 dukcarnmn

12. Memoo uccredosanus 6 ceeme IOMUHECYCHYUU 3AKTIOUACTNC 6.
A. HaGnrogeHnn 1mo; MEKPOCKOIIOM CBEYEHUSI MUKPOOOBEKTOB

b. Hanecennu Ha uccieyeMblid 00pasell JIOMUHECIIEHTHOTO COCTaBa
B. OcBemennu obpasua ynsTpaduonerom

I". Bc€ BhilenepeyncieHHOe BEPHO

13. Cybsonnosas ouappaema smo:

A) JInH3a TONIMHOW MHOTO MEHbIIIE JUTMHBI BOJHBI MAIAI0NIET0 H3TyYSHUS

b) Henmpo3paunas mperpazna

B) OtBepcTHe ¢ TMaMeTpoM MHOT'O MEHBIIIE JUTHHBI BOJTHBI ITAIAFOIIET0 U3ITyYCHHS
[") OTpaxatoree ycTpoiCTBO

14. J[na mozo, umobbl uzbesxcamo usMeHeHUs Uy YOanieHus UCCiedyemblx 8eujecms GUKCUpYIouUmMu
U NPOCEEMAAIOWUMYU ACCHMAMU, MOJCEM NOMPeDdOBAMbCA U32OMOBIEHUE 3AMOPOIHCEHHBIX CPE308
ona:
A. IMMyHOTUCTOXUMUU
b. OOHapyXeHus JIMIHI0B
B. ODH3UMHOI T'HCTOXUMHN
I". Becero BelenepedncieHHoro
J1. Tombko Au B

Tema 3
1. Kakoe 13 nepednciieHHbIX yTBepKIeHuH o xumudeckor ¢pukcarmu HE BEPHO:
A. IlpenorBpamaer nusupoBanue b. ¥V cuinBaer 3H3UMHYIO akTUBHOCTB B. CoXpaHseT cTpyKTypy
TkaHU ['. IHruOupyeT BhIsIBICHUE HEKOTOPBIX aHTUT€HOB MPH KMMYHOTHCTOXUMUH [
[IpenorBpariuaer GakTepraIbHBIN pacnag THCTOIOTHYECKUX 00pa3oB 2. CpaBHUTE CBETOBYIO U
PJIEKTPOHHYIO MUKPOCKOINIHH B OTHOWEHUH: A. dUKcannu, 3aJIMBKH, TOPE3KU U OKpalrBaHus b.
Tommunel cpe3oB B. MonTupoBanus cpe3os I'. Tuna, MCTOYHMKA U JUTMHBI BOIHBI OcBEeTHTENS /.
VBenuuenus 3. TexHonorus, Haudosee 4acTo UCHOIb3yeMast IJIsl ONPEeAEIeHHUs TIIMKOreHa B
kiaeTkax A. OkpammBaHue METWIICHOBBIM cMHUM b. Peakius @énprena B. Iluk peakuums (PAS




peakuus) I'. Dusumuas ructoxumus . UmmyHoructoxumus 4. s Toro, 4ToObl n30exaTh
M3MEHEHUS WIIH yIAIeHHsI HCCIIEyEMBIX BEUIECTB (PUKCUPYIOIIMMH U POCBETISIONIMMH areHTaMH,
MOYXET IOTPeOOBaThCS M3TOTOBIICHHE 3aMOPOXKEHHBIX cpe3oB st A. UMmyHoructroxumun b.
Oo6napysxenus munuaoB B. Ouzumuoi rucroxumuu I'. Beero soienepeuncnennoro /. Tonabpko A u
B 5. Mapkepsl, IpMeHseMble B COYETaHNN C aHTUTEIaMH IPH UMMYHOTHCTOXUMUH: A.
OdyopecrienTHbie KoMrnoHeHTH b. ®epmenTtst B. Coenunenus, paccenBaroriue 31eKTpoHs! . Bee
Bhimernepeuncientoe /. Tonpko A u B 6. In situ rubpuau3zanus UCTonb3yeTcs sl JeMOHCT palluu
rocienoBaTenbHOCTH dKcnpeccun: A. HykinennoBsix kuciot b. [Iporennos B. Jlununos I'. Monos
/1. YrineBonos 7. TemHoIONbHAs MUKPOCKONHS IPUMEHSIETCS ISl U3yUEeHUs: A. KUIIIEYHOM MaouKu
b. pukkercuii B. crapmnokokka I'. xmamuanii J1. OnexHolt TpemoHeMsr 8. J1ist Kakoro THma
MUKpPOCKOIMMYECKOH TEXHUKHU TOTOBSAT HATUBHBIE HEOKpaIlleHHbIe | mpenapatsl: A. 1Js CBETOBOU
MUKPOCKONUHU b. 1119 TEMHOIONBHON MUKpPOCKONUU. B. 1715 MroMUHECIIEHTHOM MUKpockonuu . g
(ha30BO-KOHTPACTHOM MUKpOCKONuH []. uist mosyisipu3ainoHHON Mukpockonuu 9. Kakue
MOPQOIOTHYEeCKUE CTPYKTYPbI OaKTeprii 1 0COOEHHOCTH MX CTPOCHUS 00YCIOBIHBAIOT
MOJIOKUTENBHYIO WM OTPHUIIATENLHYIO OKpAcKy 1Mo I'pamy: A. kierounas crenka b. I{IIM B.
nuroriasMma [ kancyna 1. Krytuku 10. K abeppaiiism MHUPOKOro mydka cBeTa OTHOCATCS: A.
Cdepuueckas abeppanus b. Adeppaius koma B. Kpususna nosnst I'. [lucropcus Jl. Acrurmarusm
11. K nonesbim abeppaiiusim ceera otHocsaTcs: A. Chepudeckas adeppanus b. Adepparus koma B.
Kpunzna noms . {uctopens 1. Acturmatusm. 12. MEKPOCKOITUYECKHM METOJIOM U3Y4aroT
cBolicTBa OakTepuii: A. Mopdo-THHKTOpUabHbIEe b. KynbTypansable B. anturennsie I'.
TokcureHnbie Jl. Omoxumuueckue 13. OnTuyeckast 9acTh CBETOBOT'O MUKPOCKOITA BKITFOUAET BCE,
KPOME: A. xornencopa b. oobextuBa B. okymnspa I'. TyOyca 1. 3epkana 13 A. YBenuueHune
CBETOBOTO MHKPOCKOIIa PaBHO: A. MPOM3BECHHUIO YBETHUEHHS 00bEKTHBA HA YBEINYEHHUE OKYJIIsIpa
b. pasHOCTH MEXy yBenndeHneM o0beKTHBa U OKysapa B. cymme yBennueHn it 00beKTHBA U
okyisipa I'. yBenmnuenuto oosektuBa . yBenmnuenuto okyispa 14. K crermansHeIM MeTonam
Mukpockonuu otHocuTcs Bce, KPOME: A. da3oBo-koHTpactHas b. TemHomnonsHas B.
momuHecieHTHas . amektponHas J{. @orokomopumerpudeckas 2 15. [IpHHITATT TEMHOIIOJIBHOM
MUKPOCKOITHH OCHOBAH Ha: A. IIOMHHUCIIEHIINH 00bekTa b. mudpakimu cBera mpu 60KOBOM
ocBeleHNH 00beKkTa B. nHTEepdepeHny cBeToBbIX BOJH I, MOrIomeHuu ceera 00bekToM /.
Mporyckanuu cBeTa oobexToM 16. K mpenmyIectBam JTIOMUHECIIEHTHOW MUKPOCKOITUH OTHOCHUTCS
Bce, KPOME: A. nBerHOe m300pakeHue b. BEICOKas CTENIEHb KOHTPACTHOCTH CaMOCBETSIIIXCS
00BHEKTOB B. BO3MOXKHOCTB MCCIIEIOBAHMS )KUBBIX U (PMKCHPOBAHHBIX O0BEKTOB |'. 0OHapy KeHwe
ITOKaTM3alliK OTIETHHBIX MUKpOOOB JI. onpenencarne OnoxuMmmaeckoir akTuBHOCcTH 17. Ilpemen
pasperenns ceeroBoro Mukpockona: A. 200 mxm b. 0,01 mxm B. 0,2 mxm I'. 1-2 mxm 1. 10 Mxwm 18.
[Ipenen paspemenus denoBedeckoro rimaza: A. 200 mxm b. 100 mxm B. 10 mxMm I'. 1-2 mxm /1. 0,1
MKM 19. Paspemaromas amwkenepedncieraoro, KPOME: cBeTOBOro MUKPOCKOIIA 3aBHCHT OT BCETO
A. yBeIHUYEHHUS MUKPOCKOIa b. ATMHBI BOTHBI MCTIONB3yEMOr0 HCTOYHIKA CBeTa B. uncioBoit
arepTypsl 00beKTHBa |, yria muH3bI 00BekTHBa /. TOKa3aTeNns IpenoMIIEHHUS CPebl CIIOCOOHOCTh
20. [TpuHIIMN eneHus Ha MPOCThIE U CIOKHBIE METOMIBI OKpacku: A. Mopdoorus bakrepuii b.
CrIoc00 MUKPOCKONHH B. KOIMn4ecTBO HCIIONB3yeMbIX Kpacutenei ['. cronmocts kpacurteneit 1.
crioco0 pukcanuu

Tema 4
1.0cob0eHHOCThIO0 KOH(OKATEHOTO MUKPOCKOTIA SBIseTC: A. B KaXKIblii MOMEHT BpeMEHH
perucTpupyercs n3o0paxxeHre Bcero oobekra b. B kaxaprit MOMEHT BpEMEHU PETUCTPUPYETCS
n300pakeHne oqHON TOYKH 00bekTa B. Mconp3oBanue kocoro ocsemienus ['. MaTepdepeHts
Iy4a, MPOXOSLIEro Yepe3 YacTUILy U Jy4a, IPOoXOAsiiero MUMo He€ 2. OCHOBHBIM
[IPEUMYIIECTBOM KOH(OKAIIEHOTO MUKpOCKoTIa siBisiercs: A. Mcmonp30BaHNE OTHOCUTEIHHO
rpocToro obopynoanus b. Ckopocts ckanupoBanus B. [lonydeHre BEICOKOKOHTPACTHOTO
n300pakenus ['. Beicokas pasperniaromniasi CliocOOHOCTh B TUIOCKOCTH 00bekTa 3. KoHdokanpHas
CKaHUPYIOIIAasi MUKPOCKOIIMS Ha OCHOBE BpallaloluXxcs TMCKOoB: A. M3yueHue
KOMIIapTMEHTAITN3alli1 KJIETKH, BhIsIBIIEHHE MOOWIIBHOM M CBSI3aHHOM (pakiuu Oenka. b.
VccnenoBanre MuHaAMUKU O€NIKOB B KileTKax. [103BomsieT HEnoCpeaCTBEHHO MPOCIEANTD ?cynp0y?
onpeneneHHol (paxkuuu Oenka. B. U3yueHne tuHaMUKN KOHLEHTPALU HOHOB B KJIETKE.
Jlokanu3zanus M pa3feicHue CUTHAJIOB OT KpacUTENEeH Jaxke C OAMHAKOBBIMU CIIEKTPAMH 3MHUCCHH.
[lo3Bomser 3HaUUTENBHO yBenHuUTh 3¢ dexruBHocTh MeToAa FRET. I'. MccnenoBanue ObIcTphIX
OHONOrMUECKHUX MPOLeccoB. [laeT BO3MOXHOCTD BUJETh OOBEKTHI B €CTECTBEHHBIX 1IBETaX.
ConocTaBbTe MeTOJT M 005acTh ero npuMeHenws: 4. Meron TIRF 5. Meron 4-Pi 6. Merox STED 7.




Meton FRET 8. Meron FLIM 9. Meron FRAP 10. Merox FLIP 11. Meroxg FLAP OtBeThI Ha
Borpockl 4-11: A. MccnenoBanue AuHaAMUKH OelKOB B KiieTkax. [103BomsieT HermocpencTBEHHO
[pocieuTh 7cyns0y? onpenenenHon gpakuuu Oenka. b. 3ydenue koMmnapTMeHTaIu3aum
KJIETKH, BBISABJICHUE MOOMIILHOM U CBsi3aHHOM (pakumu Oenka. B. MccnenoBanne tuHaMUKu OETKOB
(MeueHbIX QayopodopoM), onpeaeseHre XapakTepa JBIKEHHS OENKOB B KJIeTKe (CBOOOAHAs
i y3us WM aKTUBHBIA TPAHCIIOPT), OLIEHKa MOOHMIILHOM M CBsi3aHHOM (pakuuu Oenka. .
M3yyeHnne TMHAMUKY KOHUEHTPAaLU{ HOHOB B KieTKe. JIokanu3anus 1 pa3ieieHue CUTHAJIOB OT
KpacuTelnel Jaxxe ¢ OJJMHaKOBBIMH CIIEKTpaMK dSMHUccuU. [103BoIsieT 3HaYNTENbHO YBETHYUTD
b dexruHocTh Meroga FRET. /1. Komokomnu3aius 06enkoB ¢ TOYHOCTBIO 10 10 HM. M3yueHue
B3aMMOJICHCTBHA OEITKOB, X KOH()OPMAIIMOHHBIX H3MEHEHUH U AUTMOIBHON OPUECHTAIIHH.
¢ dexTrBeH Kak B PUKCUPOBAHHBIX, TaK U B UBBIX 00beKkTax. E. 3agaun, Tpedyromire BBICOKOTO
pasperieHust MUKpockona. DQQeKkTHBeH Ha OUYeHb TOHKUX MpenapaTax. [lo3Bonser 1ocTHyb
AKCUaJIbHOM pa3pernatolieii criocooHocTd B 100 HM (0€3 CyIIeCTBEHHOIO YIyUIICHUs JTIaTepaIbHON ).
K. 3amaun, TpeOyrolue BEICOKOTO pa3pelieHnss MUKPOCKOIA: JIOKAIH3aIisS HOHHBIX KaHAJIOB,
BE3UKYJISPHBINA TpaHCIOPT U T.14. [103BoNsieT JOCTUYb JaTepaibHON pa3penarmneid CiocoOOHOCTH
30-70 HM (0€3 CyIIECTBEHHOT'O YIYYIIeHUs] aKCHallbHOM). 3. Bu3yanuzanus cTpykryp,
NTOKaJIM30BAaHHBIX BOJIM3M MOBepxHOCTH nipenapata (1o 100 uMm B rnyouny). 12. s
MyJIbTH(HOTOHHOW MUKPOCKOITMH MIPUMEHSIOT: A. aprOHOBBIC MYJIbTHIIMHEWHBIC 1 TeIIH -
KaJIMHEBBIC JIa3epbl b. reinii-HeoHOBbIE H KPUIITOHOBBIE J1a3epbl B. TBepoTeNnbHbIe HHQPaKpacHbIE
1a3epbl Ha OCHOBE THTaHaTa carnupa I, mamma gHeBHOro cBera MorHocThio 10 Bt 13.
Jluxpomdeckoe 3epkanio: A. paccenBaeT CBET b. mporryckaeT CBET B 3aBUCUMOCTH OT JTHHBI BOJTHBI
B. Hampagnsier cBet oT ricToYHMKA Ha mpenapat. ['. [1o3Bomsier 0cMOTpeTh HEIOCTYITHBIE YaCTH
Mukpockona 14. [1pu ucnonb3oBaHuH (ITyOpECIIEHTHON MHKPOCKOITUH JUTS TIOTYY CHHS
TOCTOBEPHBIX PE3YJILTATOB HY)KHO: A. aJIeKBATHO MOJIONPATh CHCTEMY CBETOPHILTPOB. b.
[TPOBOMTH BU3yaIM3allMIO B TEMHOM KOMHAaTE B. mpaBmiibHO oabupats (iyopodopsl st
MYJIBTHQITYOPECIIEHTHOT O dKcniepuMenTa. I'. Hammame ynbTpaToHKUX mpenapatos 15. Meton
HCCIICIOBaHN B CBETE JIFOMHUHECLIEHIINM 3aKitouaercs B: A. HaOnroneHnu noa MUKpOCKOIIOM
cBeueHus1 MUKPooObekToB b. HaneceHnu Ha MccienyeMblit oOpasell JIOMUHECIIEHTHOro cocTaBa B.
Ocgeienuu obpasiua yasTpaduonerom I'. Be€ Brienepunciaennoe 16.ITunxon ? 310 A.
koH(oKanbHas auadparma b. koHdokanpHas punsTparus B. Orpaxkenue ceera I'. Omuccus 17.
Wcrounnkom cBeta B KJICM sBnsiercs: A. namma aHeBHOro cBeta MomHocteio 100 Bt b. mamma
mHeBHOTO cBera MomHocThio 10 BT B. pryrHas mamma I'. Jlazeps! pa3snmu4HbIX AJTWH BOJH cBeTa 18.
JJ11 cuHel U 3eeHO0i YacTH CIIeKTpa MPUMEHSIOT: A. aprOHOBBIE MYJIbTHIIMHEHHbIE U TEITHiA-
KaJMUEBbIE Ja3epbl b. rennii-HeOHOBBIE M KPUIITOHOBBIE Ja3epsl B. pTyTHble namnbl I'. namna
THEBHOTO cBeTa MomHOCThIO 10 Bt 19. Jli1s sxenToit m KpacHOW 4acTH CTIEKTpa MPUMEHSIOT: A.
ApPTOHOBBIEC MYJIBTUJIMHEHHBIE U FeNIi-KaAMHUEBbIE 1a3epbl b. reauii-HeoOHOBbIE U KPUIITOHOBBIE
nmazepsl B. pryrHbie mamiel . mamma qaeBHOTO cBera MoutHocThio 10 BT 20. Paspematomas
CITOCOOHOCTh MHKPOCKOTA onpezensercs: A) Ilnomanapio cedeHnst WId THaMeTpoM 30H1a b)
KonTpacroMm, cozmaBaeMbIM 00pa3iioM U IETeKTOpHOH cuctemoii B) O0nacTbio reHepaliii CUTrHaia
B obOpasiie ') Bcem BhImenepevncieHHpIM

Tema 5
1. Kakas 4acTh 3JIEKTPOHHOI'O MUKPOCKOIA COOTBETCTBYET KOHJAECHCUPYIOLIEH JIMH3€ CBETOBOIO
mukpockona? A. @myopectieHTHBIH 3KpaH b. Katox B. Onexrpomaruaut I'. Anon JI. DnekTpoHHBII
myq 2. Dueprus Oxxe-31eKTpoHa 3aBUCHT OT: A) YacToTsl Bo30yKaaromero n3inyienus b)
AMIUTATY TR BO30YXnaromero u3nydeHus B) Koaddunmenra npenomnenns cpena- odpazer )
CTpyKTYpbI SHepreTnyeckux ypoBHel atoma 3. Cepuueckas abeppaliisi BO3HUKAET BCIEICTBHE
TOrO, 4TO: A) DIIEKTPOHBI 001aJaI0T Pa3IMYHON CKOPOCTHIO (ATMHOM BONHBI) b) DnexTponsr
[IPOXOJAT Ha PAa3IMYHbBIX YITIOBBIX PACCTOSHUSIX OT ONTHYECKOH ocu rH3b B) Hapymena
MarHUTHas WM reoMeTprudeckas cuMMeTpusi TuH3bl 1) Beé Boimenepeuncnennoe 4. CturmMaTop -
pT0: A) CicTeMa, KOPEKTHUPYIOIIaas MarHuTHoe 1oje JuH3bl b) [lomtocHbIil HaKOHeUHUK TUH3EI B)
[lapa 35eKTpOMarHUTHBIX OTKJIOHSAIOMIMX KaTymek 1) OnekrpoHHslil 3084 5. [IpoTsxéHHOCTD
00J1aCTH TeHepaly OTPaKEHHBIX JIEKTPOHOB BO3pacTaer npu: A) YBeNn4eHUH CPEIHETO
ATOMHOI'O HOMEpa 3JIeMEeHTOB oOpa3ia b) Yeennuennn yckopsiromero HanpsbkeHus: B) Yeennuenun
yriia Mexay o0pas3unom 1 ocklo 30Haa ') Be€ Brimenepeuncnentoe 6. [lonroroska o0pa3nos ais
[IOM: A. OOpasibl He JOJDKHBI OBITE 00e3BOXKeHbI b. O0pa3iipl JOMKHBI ObITH 00€3BOXKEHbI B.
ToJIIIMHA 00pa3uoB He uMeeT 3HavyeHus [. Tommuna 06pa3noB H0mKHA OBITH CONOCTaBUMA CO
cpeaHeil JyHON npobera 3J1eKTPOHOB B obpasiie. 7. Bu 371eKTpOHHOH MUKPOCKOITUH, KOTa




n300pakeHne MoyvyaeTcs 3a cUET 3JEKTPOHOB, POLICALINX CKBO3b 00BEKT (MUKpoaudpakus) A.
[IpocBeunBaromas nekTpoHHas MuUKpockomnus b. Pactpoas anekrponHas Mukpockonus B.
ATOMHO-crJI0Basi MUKpockomnus I'. CriekTpaibHbBIi peHTTeHOBCKUI MUKpoaHanu3 8. Bug
PIIEKTPOHHOW MUKPOCKOIHH, KOT/Ia TIOJTy4aeTcsl TEIEBU3NOHHBINA PUHINI Pa3BEPTKH TOHKOTO
My4Ka 3JEKTPOHOB WJIM HOHOB 110 MMOBepXHOCTH 00pa3ua. A. IIpocBeunBatomias 3eKTpoHHas
Mukpockonus b. PactpoBas anekrponnas mukpockonust B. AToMHO-cuioBasg MUkpockonus .
CraHupylolas TyHHeIbHAss MUKPOCKONHS 9. By 3JeKTpOHHOM MUKPOCKOITUHU, KOTOPBIN SBJISIETCS
COBPEMEHHBIM METO/IOM MCCIIEIOBaHUsI MOP(OIOTHH U JIOKAJIBHBIX CBOHCTB IOBEPXHOCTH TBEPIOTO
Tella ¢ BBICOKMM MPOCTPAHCTBEHHBIM pa3perienrneM. A. [IpocBedrBaromas 351eKTpoHHas
Mukpockonus b. PactpoBast anekrponHas Mukpockonus B. ATomMHO-cuioBasg MUkpockonus .
Cxanupyroias TyHHelIbHast MUKpockonus 10. Bun anekTpoHHON MUKPOCKOITNHU, OCHOBAHHBIN HA
SIBIICHUW TIPOXOXKJCHUS SJICKTPOHOB Yepe3 Y3KUi MOTEHIUANBHBIN Oapbep MEXKIy METaUINYeCKUM
30HI0M U MPOBOASAIINM 00pa3lioM BO BHEIIHEM 3JieKTpruyeckoM mone A. IIpocBeunBaromas
QiekTpoHHas Mukpockonus b. PactpoBas anexTponHast Mukpockonusi B. ATomMHO-cunoBas
Mukpockonus I'. Ckanupytomas TyHHenbHast MUKpockonus 11. JlaHHast MUKpOCKOIHUSI OCHOBaHAa Ha
[PUCYTCTBHH B JANbHEH 30HE U3TyUEHHS BIIOJTHE WACHTH(QUIUPYEMBIX CIEA0B B3aUMOACHCTBUS
CBETa C MUKPOOOEKTOM, HAXOSIIMMCS B OJIMYKHEM CBETOBOM I10JI€, KOTOPOE JIOKAJIM30BaHO HA
[PACCTOSTHUSIX MHOTO MEHBIIIUX JUTMHBI BOIHBI. A. PacTpoBas 31eKTpoHHas MUKpocKonus b.
ATOoMHO-cuiI0Basg Mukpockonus B. Ckanupyromas 30a10Basi MUKpockomnus ['. bramkaenonsHas
CKaHUPYIOIIAst ONTHYECKasi MUKPOCKoMus 12. MUHUMaIbHOE PACCTOSTHHE MEXKTY IBYMS TOUKaMU,
KOTJIa UX MOYKHO BHJIETh Pa3JieNibHO A. pazpeniaromias crocoOHoCcTh b. o3Bostomas crnocooOHOCTh
13. YeMm oTnnugaercst 3JIEKTPOHHBIN MUKPOCKOIT OT CBETOBOI'0? A. MCITOJb30BAHME ITy9Ka
piekTpoHoB b. Pabotaer ot anextpuuectBa B. Ceer pasmensiercs Ha anexTpons! . Mmeer xyamryio
paspemaroIyro cnocodHocTs 14. HemoctaTky 3JIeKTPOHHBIX MHKPOCKOIOB: A. Huskas
paspermarorias cnocodnocts b. Jloporosusna B. Tpebyer ocobbIx ycinoBuii pa3menteHus I
TpeOyer kKauecTBEHHON MPOOOITOATOTOBKH Y CTAHOBUTE COOTBETCTBHE: 15. PacTpoBast ajeKTpoHHas
MHUKpockonus 16. Ckanupyromas 30H10Basi MUKpockomus 17. Ckanupyromas TyHHEeTbHaS
MuKpockonus 18. Ckanupyromas TyHHelIbHass MEKpocKorust OTBeThI Ha Bompockl 15-18: A. Bug
PIEKTPOHHOW MUKPOCKOIUH, KOT/Ia M300paskeHNE MOTyqaeTcsl 32 CUeT SIEKTPOHOB, MPOIIEAIIIX
CKBO3b 00BEKT (MuKpomudpakmus) b. Bum 31eKkTpoHHON MUKPOCKOITAH, KOT' 1A TTOJTy9aeTCs
TeJIEBU3MOHHBINA MPUHITUT Pa3BEPTKH TOHKOTO ITy4YKa IEKTPOHOB MIIM HOHOB IO TIOBEPXHOCTH
oOpasma. B. Bua a1ekTpoHHOM MEKPOCKOITNH, OCHOBAHHBIN Ha SIBIICHUH TTPOXOXKICHHS JJICKTPOHOB
yepes y3KUi MOTEHIIHAIBHBINA 0aphep MEXKIY METAIUTMYECKUM 30HIOM U MTPOBOISIIIAM 00pa3IioM BO
BHEIIHEM dJIEKTpUYecKoM 1oje. I'. By 3jeKTpoHHOM MUKPOCKOITUM, KOTOPBIM SBIISIETCS
COBPEMEHHBIM METOJIOM HCCIIEOBAHMS MOP(OIIOTHH M JTOKATFHBIX CBOHCTB IIOBEPXHOCTH TBEPAOTO
TeNa ¢ BRICOKMM IPOCTPAHCTBEHHBIM pa3perieHneM. 19. B kadecTBe mpoBOISIIEro MOKPHITH
ncnonb3yioT: A. [ammaamit b. Ocmmii B. 3omoto I'. Crmassr yriepoaa 20. Yem mumMuTHpyercst
paspemenne [I9M: A. CxopocTsio cBeTa B Bakyyme b. sHeprueit anekrpona B. chepuueckoit
a0eppanueii I'. JlaBnenuem 6. KortponpHas pabora

Tema 6
[lonroroBka obpasma k Mukpockonw. [lomydenre kauecTBEHHOTo oIu(pOBaHHOTO N300paskeH Usl.
BrInmoaHeHne TPaKTHYecKOro 3aIaHus 110 ONpeaeseHII0 MOP(POMETPUIECKIX MTapaMeTPOB
[peUIOKEHHOT 0 00pa3iia, MPOBEIeHIE CTATUCTUYECKOTO aHAIIN3A.

7.  VUEBHO-METOAUYECKOE W HWH®OPMALMOHHOE OBECHEYEHUE
YYEBHO! JUCHUATIIAHEI

1. Diinensman, E. JI. dusuka ¢ anementamu 6nodusuku : yaeOnuk / E. JI. Ditnensman -
Mocksa : [DOTAP-Meaua, 2013. - 512 c. - ISBN 978-5-9704-2524-4. - TekcT : 2NeKTPOHHBIH //
OBC "KoncynbTaHT cryaenTa" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970425244.html (nata oopamenwus: 25.03.2023).
2. AuToHOB, B. @. ®usuka u ouodusuka. [Ipaktukym : yuebHoe nocodue / AuroHos B. @. ,
Yepnsbir A. M. , Kosnosa E. K. , Kopxyes A. B. - Mocksa : [DOTAP-Menua, 2012. - 336 c. -
ISBN 978-5-9704-2146-8. - Tekcr : anextponHnsiii // ObC "KoncynpTant ctyaenTa" : [calfT]. -



URL : https://www.studentlibrary.ru/book/ISBN9785970421468.html (nara oOparnenwus:
25.03.2023).

3. PemuszoB, A. H. Menununckas u ouosnorudeckas ¢usuka. CoopHuk 3amaa  / A. H.
Pemm3zos, A. I'. Makcuna - MockBa : [DOTAP-Menua, 2014. - 188 c. - TekcT : 21eKTpOHHBIH //
OBbC "KoncynpTant cryneHra" : [caiT]. - URL
https://www.studentlibrary.ru/book/ISBN97859704295561.html (1ara obpamienus: 25.03.2023).

4. I'mcronorus, sMOpuosiorus, nurosorus : yueonuk / H. B. Boitayk [u np. | ; mox pen.
3. I'. Yaymbexkona, FO. A. Uenbiiesa. - 4-¢ usn. , mepepad. u jon. - Mocksa : [DOTAP-Menua,
2016. - 928 c. - ISBN 978-5-9704-3782-7. - Tekct : snexrponssii / DBC "KoncynpranTt
crymenta" : [caiir]. - URL : https://www.studentlibrary.ru/book/ISBN9785970437827.html
(mata oopamenus: 25.03.2023).

5. Adanacees, 0. U. I'uctomorus, smOpuonorus, muronorus  : yueOnuk / 0. W.
AdanacreB, H. A. IOpuna, E. ®. KoroBckuit u np. ; mox pen. 0. U. AdanacreBa, H. A.
IOpwuHoii. - 6-e 3. , mepepad. u jgon. - Mocksa : [DOTAP-Menua, 2016. - 800 c. - ISBN 978-
5-9704-3663-9. - Tekcr : snexrponnsiii / OBC "Koncymerant crymenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970436639.html (mata oopamienus: 25.03.2023).

6. Kumkyn, A. A. Kiinanueckas mabopaTtopHas AMarHoCTUKa : yyeOHoe nocodue / A. A.
Kumikyn. - 2-e u3n. , mepepa0. u gon. - Mocksa : [DOTAP-Menwua, 2021. - 1000 c. : w1 - 1000
c. - ISBN 978-5-9704-6759-6. - Tekcr : anekrponnsiii / 3BC "KoHcynpTaHT cTyaeHTa" : [caiT].
- URL : https://www.studentlibrary.ru/book/ISBN9785970467596.html (mata oOparmieHus:
25.03.2023).

B) mporpamMMHoe odecnieuenne u MHTEepHeT- pecypcenl:

1. OneparinoHHBIE CUCTEMBI:

. Windows 7

. Windows XP Home Edition

2. OducHbie MPOTYKTHI.

. Microsoft Office 2007

. Microsoft Office 2010

3. IIpukiagHbie IPOTPAMMBI:

. Koncynprantllntoc

Bce ykazaHHble TpOrpaMMBbl JTUIIEH3UOHHBI, O YEM CBUJETENLCTBYIOT COOTBETCTBYIOIINE
cepTu(UKATHI.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHbI

KomnbrotepHas texHuka. KommbroTepHblii kiacc Ha 15 pabGodux MeCT HCIOJIb3YyeTCs IS
IPOBEACHUS  TEKYyLIero, pyOeKHOro  TECTUPOBAHMS, 3HAKOMCTBA €  HOPMAaTHUBHOM
JOKYMEHTAIUEH.

VYuebHble 1a00paTOpUN YKOMIUIEKTOBAHbI Ja0OpaTOpPHOI MeOelbIo, BECO-U3MEPUTEIbHBIMU
npubopamu, 3MIEKTPOXMMUYECKUM O000pylOBaHMEM, J1a0OpaTOPHOM TEXHMKOHM WU MOCYIOH,
npubopamMu sl aHaIM3a JIEKAPCTBEHHBIX CPEIACTB, HAMVIATHBIMH MHOCOOMSAMH, Tabiulamuy,
IJTaKaTaMH.

JIeKIMOHHBIN 3aJ1 YKOMIUIEKTOBAH YKPaHOM, MYJIbTUMEAUNHON JOCKOU, TPOEKTOPOM U T.1I.



