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HHosicauTeIbHAA 3aNIMCKA
JlomosiHuTeIbHAsE  oOmIeo0pa3oBaTeibHAsE  NporpaMmma  «3HAKOMCTBO  C

MHUKPOMHUPOM. PocT.» NMeeT eCTECTBEHHOHAYUYHYIO HAIPaBIECHHOCTb.

[TotpeOHOCT, B IIMPOKOM  pa3HOOOpa3Wyd MPOTPAMM  E€CTECTBEHHOHAYYHOTO
HAIIPaBIICHUSI ONPEACISIETCS BKIIOUYEHUEM B IEepeueHb [IpHOPUTETHBIX HaNpaBICHUN
pa3BUTHs HAYKH, TEXHOJIOTUA U TeXHUKHU Poccuiickoin denepannn, yTBEpKIACHHBIN Y Ka30M
IIpe3unenta Poccuiickoin @enepanuu ot 7 uronst 2011 r. Ne899 paznena «Hayku o Xu3HW».
Pe3ynbTaToM peanu3zanMd 3TOTO HANpaBICHUS JOJDKHBI CTAaTh BaXKHEHUIINE HAYKOEMKHE
TEXHOJIOTHH: OMOKATATUTHYCCKUE, OMOCHHTETHUECKHE U OMOCECHCOPHBIE, OMOMEIUIIMHCKUE
U  BETEpUHApHbIE, TE€HOMHbBIE, IPOTEOMHBIE M [OCTTEHOMHBIC, KIETOYHBIE U
OumouHxeHepHble. OueBUAHO, UYTO peaiu3alus JTUX HalpaBJICHUN HEBO3MOXHa 0e3
BBICOKOKBTU(DUITMPOBAHHBIX CHEIUATUCTOB, MOJMOTOBKY KOTOPHIX HEOOXOJUMO HAYMHATh
KaK MOYKHO paHbIIE.

[[IxonpHas MporpaMMa HE MOXET B TIOJIHOW Mepe 00€CTeUUTh MPAKTUYECKUE HABBIKU
HCIIOJIb30BaHUSA COBPEMEHHBIX HAYYHBIX TEXHOJOTHM, OPraHU30BaTh MOCIEI0BATEIbHYIO
paboTy 1O BOBJICUCHUIO Y4YaIlUXCS B HAay4dHbIE IIPOCKTHI BBICOKOTO YpOBHA. B
TPAIUIIMOHHON IIKOJIBHOW TporpaMMe CJIOXKHBIM paszfiesiaM OHOJIOTUM W Pa3BUTHIO,
CBSI3aHHBIX C HUMH TPAKTUYECKHMX YMEHHI M HABBIKOB HE YJIENAETCS JOCTATOYHOIO
BpEMEHHU, T[OJTOMY  BO3HHMKAaeT  HEOOXOJIUMOCTh  BHEAPECHUS  JOMOJHUTEIbHBIX
0011e00pa3oBaTeNbHBIX O0IIEPa3BUBAIONIUX MPOTPaMM, NAOIIMM JACTSIM IMOJIY4YuTh Oosee
IyOOKO€ MPEJCTaBICHUE O 3ajadax, CTOAIIMX Iepe]] eCTECTBEHHBIMU HayKaMu, METOJax
MOJTYYEHMs] HayYHBIX 3HAHUHM, 00JIaCTSAX WX MPUMEHEHUs, a TaK)K€ OCBOUTH DJIEMEHTAPHBIC
HCCIIEIOBATENIbCKNE TEXHOJIOTUH.

OTJHYUTEJIbHBIMH 0COOEHHOCTSIMHM TTPOTPAMMBbI SIBJISTFOTCS. MOTYJIbHOCTD, IIIMPOKUIMA
CHEKTpP TPAKTUYECKUX PAOOT, 3HAKOMCTBO C COBPEMEHHBIM HAYYHBIM OOOpPYJAOBaHHUEM,
peanu3ans TporpaMMbl  Ha 0a3ze jabopaTopuil  KJIACCHYECKOTO YHUBEPCHUTETa C
MIPUBJICYUEHUEM BBICOKOKBATU(UIIMPOBAHHBIX MPEIOaBaTeNIe U HAyUYHbIX COTPYIHUKOB.

Karteropus o0yuarommuxcs (aapecat nporpamMmbi)

[Iporpamma anpecoBaHa 0OydarOIIMMCS BO3pacToM OT 12 nmo 14 ner, umeromumuy,

MPEyCMOTPEHHBIE IIKOJIBHOM IpOorpaMMoi, 0a30BbI€ MPEICTABICHUS B 00JACTU TUCITUTIIINH



€CTeCTBEHHOHAYYHOr0 IMKiIa (OUOJOTUM, XUMHUHU, (U3MKK) U OOy4dalduCh IO IMPOTrpaMme
«3HakoMcTBO ¢ Mukpomupom. Crapt.» Ha 6aze IHK um. B. 1. Bepnaackoro.

@opMbl  OpraHm3anuu  00pa3oBaTEJbHOI0 MpoLecca: HOKCKYpPCUHU, JEKIHH,
CEMUHAphI, MPAKTUKYMbl, Oecelpl HHAUBHUAYyaJIbHbIE M (HPOHTANBHBIC, KPYTIJbIA CTOJ,
TUCTYT, 1eOaThl.

Cpoku peanu3anuy NporpaMmbl, Pe;KUM 3aHATHI U (POPMBI

O0bem nporpaMmsl - 72 yaca. Cpok OCBOEHHUS IpOrpaMmsl 1 ro.

3aHATHA POBOJISATCS B PA3HOBO3PACTHBIX rpymnmnax mo 7-10 dyenoBek B popme JIeKIHid,
PAKTUYECKUX U JIa0OPATOPHBIX 3aHATUH.

Pexxum  3aHATHI B COOTBETCTBUU C CaHUTAPHO-3MUIEMHUOJIOTHYECKUMHU
TpeOOBaHUSAMU K 00pa30BATEIbHOW OpraHU3allMM JOMOJIHUTEIBLHOTO 0Opa3zoBaHus. Pexum
IIPOBEICHHUS 3aHATUI: | pa3 B Helemro 1o 2 yaca.

®opma peajm3aluM — OYHASI C NMPUMEHEHUEM JIMCTAHLMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH.

[Ipn wWcronb30BaHMM [HCTAHLIMOHHBIX OOpa30BaTEIbHBIX TEXHOJIOTHMI B CHUCTEME

aJIeKTpoHHOTrOo 00yueHus Yal'V http://distedu.ru co3man 35IeKTPOHHBIN KypC, SABJSIOIIANACS

00s13aTEIHLHBIM 2JIEMEHTOM O0yUCHHUS.

OH cogepxur uHGDOpMAMOHHBIE MaTepuaibl (B TOM 4Hcie (GparMeHTbl
BU/JICOJIEKLIMI), CCBUIKM Ha BHELIHHE PEecypchl, 0a3y TECTOBBIX 3a/JaHUN U CHUTYaI[MOHHBIX
3a7ady W OyJIeT HWCIOJb30BaH IJisi TEKyUIEd W HWTOTOBOM aTTeCTallid, 3HAKOMCTBA C

AOIMOJIHUTCIIbHBIMU MaTCpUuaiaMi U IIOMOIIIKU B ITIOATOTOBKE pe(l)epaTOB.


http://distedu.ru/

1. eab 1 3a1a4M NpPOrpamMmbI:

Heasb:

Pa3BuTtne uHTEpeca K H3Y4YEHHMIO ECTECTBEHHBIX HAyK, a Takxke (OpMUPOBaHUE
IOPEICTaBICHUH O COBPEMEHHBIX METOAaX MCCIEIOBaHHA U  0a30BbIX HAaBBIKOB
MCCJIEI0BATENBCKOW PabOThI C HUCIIOIB30BAHUEM COBPEMEHHOIO HAYYHOT'O 000PYI0BaHUS.

3apaum:

1. CdopmupoBath mpencTaBiIeHUs 00 yCTPOWCTBE U MPHUHIMIAX PAOOTHI
COBPEMEHHBIX MUKPOCKOIIOB, a TAK)KE YCTOMYHMBBIE HABBIKK PA0OTHI C HUMU.

2. CpopmupoBath 0a3z0BbI€ MPEACTABICHUS M HAaBBIKM MOATOTOBKU OMOJIOIMUYECKHUX
00BEKTOB K HCCIIEJOBAHUIO B CBETOBOM MHKPOCKOIIE.

3. Pa3BUTh €CTECTBEHHOHAYYHOE MHUPOBO33PEHHUE, 3IEMEHTHl HAYYHOT'O MBIIUICHUS,
KPUTUYECKOTO OTHOUIEHUS K HCKa)XEHUIO €CTECTBEHHOHAYYHOW KapTUHBI MHUpa, a TaKkKe
HAay4YHOE TMpPEACTaBICHHUE O CTPOEHUHM, pPa3HOOOpa3uM U OCHOBHBIX MpoIEeccax
KU3ZHEIEATEIIBHOCTH KJIETOK.

4. Pa3BuTh crnocoOHOCTH (POPMYJIHPOBATH U apryMEHTUPOBATH OCHOBHBIE HAy4YHBIE
MOJIO’KEHUS B 00J1aCTH MUKPOCKOIIMYECKOM TEXHUKHU U KIETOYHOT'O CTPOEHHSI OPraHU3MOB

5. Pa3BuTh HaBBIKM CaMOJUCLMIUIMHBI W Pa3yMHOM CaMOCTOSITEJIbBHOCTH IIpU
BBINIOJIHEHUH  J1a0OpaTOpHBIX paboT, MOIJAEp)KaHUM TOpsAJlKa Ha pabodyeM MecTe,
aKKypaTHOCTb IpPH BBINOJHEHUH HCCIENOBATENIbCKUX MAHUMYISAUUA U paboTe B
nabopaTtopuu.

6. CdopmupoBarh NpenCTaBICHWE O TPATUUUOHHBIX WU COBPEMEHHBIX METOAAX

KYJbTUBUPOBAHUS OHOJOTHUECKHUX OOBEKTOB B JJA0OPATOPHBIX YCIOBHUSIX.

2. Ili1anupyemsie pe3yabTaThl
[IpeaMeTHBIMU pE3yNbTaTAMH OCBOEHHUS JOMOJHUTEIBHOM 0011e00pa3oBaTeNbHON
oO1epa3BUBAIOLIEH TPOrPAMMbI YUAIIUMHUCS SIBISIIOTCA CIAEAYIOIINE 3HAHUS U YMEHUSL:
1. 3HaTh YCTPOMCTBO U MPUHITUIIBI PAOOTHI MUKPOCKOTIOB Pa3JIMYHBIX THIIOB.
2. JIeMOHCTpUPOBATh YCTOMYMBBIE HABBIKM PaOOThl C COBPEMEHHBIMU ONTHYECKUMU

MHUKPOCKOITaMH.



3. Bnagerr 06a30BbIMM HaBbIKAMH TOJTOTOBKM OHMOJOTHUYECKHX OOBEKTOB K
MCCJICIOBAHUIO B CBETOBOM MHUKPOCKOTIE.

4. Bnanerp 0a30BbIMU HaBbIKAMU KYJIbTUBUPOBAHUS OHOJOTMYECKHX OOBEKTOB B
YCIIOBUAX J1a00paTopuu.

5. ®opmynupoBaTh OCHOBHBIC HAyYHBIE MIPEACTABICHHS O CTPOSHUH, PA3HOOOpa3nu U
OCHOBHBIX MPOIECCaX KU3HEACITEIBHOCTH KIIETOK.

6. JleMOHCTpHpPOBATH 3JIEMEHTHI HAYYHOTO MBINIJICHUS: BBIIBIKCHUE THUIIOTE3bI, Ha
OCHOBAaHHH UMEIOTIHUX CS ¢bakToB, TJTAaHUPOBAHKE DKCIIEPUMEHTA, aHaM3
AKCTIEPUMEHTAIBHBIX JaHHBIX U (OPMYIMPOBKA BHIBOJIOB.

7. YMerp (hopmMyaupoBaTh M apryMEHTHPOBATH OCHOBHBIC HAyYHBIC IOJIOKCHHUS B
00J1aCTH MUKPOCKOITMYECKON TEXHUKH M KJIETOYHOTO CTPOEHUSI OpraHU3MOB

MeTtanpeIMeTHBIMA PE3yIbTaTaMH OCBOCHHMSI, YUAIIUMHUCS COJSPIKAHHS TPOTPaMMBbI
mo (GOPMHPOBAHUIO YMEHHS MPOCKTHUPOBATH CBOKO JCATEIBHOCTH SIBIISIOTCS CIICTYIONTHE
YMEHHUSI:

1. JleMOHCTpHpPOBAaTh OCHOBHI E€CTECTBEHHOHAYYHOTO MHPOBO33PCHHS, JJIEMEHTHI
HAy4YHOTO MBIIUICHUS, KPUTUYECKOE OTHOIICHHE K MCKAKEHUIO E€CTECTBEHHOHAYUYHOU
KapTHUHBI MUDA.

2. O6naganue CHOCOOHOCTHIO (OPMYTUPOBATH M APryMEHTHUPOBATH OCHOBHBIC
Hay4HbIC TOJOXKEHUS B 00JACTM MHUKPOCKONMUYECKON TEXHUKUA M KIETOYHOTO CTPOCHUS
OpTaHU3MOB.

3. JleMOHCTpUPOBATh OCHOBBI KYJIbTYPbl HAYYHOT'O OOILIEHHUS.

JIMYHOCTHBIMU  pe3yJibTaTaMU OCBOCHHS, YYalIUMHUCS COJCpPXKAHUS MPOrpaMMbl IO
(GOpPMHUPOBAHUIO YMEHHS MPOCKTHUPOBATH CBOKO JCATEIBHOCTH SIBJISIOTCS —CIICTYIOIIHC
YMEHUS:

1. OTBETCTBEHHO OTHOCHUTCS K BBITTOJTHCHHIO TPeOOBAaHWN TEXHHMKH O€30MacHOCTH U
TIpaBUjIaM TIOBEICHHS B OMOJIOTHYCCKUX Ta00PaTOPHUSIX.

2. JleMOHCTpUPOBATh HABBIKA AKKYPATHOCTU TPHU BBIOTHEHUH HCCIIEI0BATEIHCKUX
MaHUIYJISIUN ¥ paboTe B J1aOOpaTOpHH.

3. O6namath HaBBIKAMH CAMOJUCIUIUIMHBI U Pa3yMHOW CaMOCTOSITEIBHOCTH TIPHU

BBITIOJIHEHUH JTA00OPATOPHBIX pabOT U MOAEP)KaHUH TTOPsAKa Ha paboyemM MecTe.






3.

Y4eOHO-TEeMATHYECKNH IIJIAaH

Ne Ha3Banue pa3zneina, Kosun4yecTBo 4acoB DopMbI
ILIIL TeMblI aTTecTallMu/KOHTPOJIs
Bcero | Teopus | [IpakTuka

1 Moayab 1. 3HaKOMCTBO ¢ MUKPOCKONMYECKO TEXHUKOMH

1.1. | Ucropus coznanus u 4 2 2 CuryaunoHHble 3a1a4u
YCTPOHCTBO MUKPOCKOIIA (Keichl)

1.2. | TexHuKa U3roTOBIIEHUS 6 2 4 TecThl, cUTyallMOHHBIC
MUKpOIIpEnapaToB 3a/1a4u (Keuchl)

1.3. | [IpubGops! mus 4 2 2 TecTbl, cuUTyallMOHHBIE
WU3TOTOBJICHUS 3a/1a4M (KEeHchl)
AHATOMHYECKHX CPE30B

1.4. | Mukpockon u 4 2 2 Tectbl, cuUTyallMOHHBIE
KOMITBIOTED 3a/1auu (Kerchr),

MOJIrOTOBKa pedepaToB
HToro yacos 1o pazueny 18 8 10

2 Moayab 2. OCHOBbI MUKPOCKONUYECKOIl TeXHMKH B MUKOJIOTHH

2.1. | I'pubHas kieTka. 4 2 2 Tectl, cuTyanMoOHHBIE
Opranuzanys rpuOHUIIBL. 3a/1a4M (KEeHChl)

2.2. | [louemy Apox:ku 3TO 6 0 6 Tectbl, cuTyallMOHHBIE
rpudn1? 3a/1a4M (KEeHchl)

2.3. | [Touemy 1IeceHb 3TO 6 2 4 TecThl, cUTyallMOHHBIC
rpudsI? 3aa4n (KeHchl)

2.4. | IIpakTHueckoe 3HaueHue | 2 0 2 [Tonroroska pedepara
IpuOOB B )KU3HU
YeroBeKa

Hroro wacoB mo pazaeny 18 4 14




Mopnysb 3. OCHOBbI MUKPOCKONINYECKOI TEXHUKH B 00TAHHKE

3.1. | PacturenpHas  kieTka. | 8 2 6 Tectbl, cuUTyallMOHHBIE
TkaneBass opraHuzanus 3a/1a4u (Keuchl)
pacTeHuit

3.2. | MukpoBogopociu u|8 2 6 TecThl, cUTyallMOHHBIC
BOJIHBIC PACTCHUS 3a/1auu (KEHUCHI)

3.3. | IlpakTuyeckoe 3HaueHUe | 2 0 2 [Toaroroska pedepara
pacTeHU B KU3HU
4eJoBeKa

Hroro yacos no pazneny 18 4 14

4 Monay.ab 4. OCHOBBI MUKPOCKONUYECKOH TEXHHKH B 300JI0THH

4.1. | XuBoTtHas KIIeTKa. | 8 2 6 TecTbl, cUTyallMOHHBIC
TkaneBas oOpraHuzanus 3a/1a4u (KeWchl)
YKUBOTHBIX

4.2. | Ilpocretimue |8 2 6 Tectbl, cuUTyallMOHHBIE
MHUKPOCKOITHYECKHUE 3a/1a4M (KEeHchl)
YJIEHUCTOHOTHE

4.3. | [Ipaktuveckoe 3Ha4YeHHE | 2 0 2 [Toaroroska pedepara
JKUBOTHBIX B KU3HH
YyenoBeKa

Hroro vacos no paszzneny 18 4 14
Bcero yacos 72 20 52




Conep:xanue nporpamMmbl
[TporpamMma moctTpoeHa o MOAYJIbHOMY THITY U BKJIIOYAET B CEOs YETHIPE MOIYJIS:
Moayab 1. 3HaKOMCTBO ¢ MUKPOCKONIMYECKONH TEXHUKOM
1.1. Tema. UcTopus co31aHUSA U YCTPOHICTBO MUKPOCKOIA
Teopusi: Ilpeanoceuiku 1 co3gaHuss Mukpockomna. Jlyma. Mukpockonsl JleBeHryka.
MHoro/mH30BbIH MUKpOCcKoIl. Mukpockonsl SHcceHoB, [Nammes, Apedoens. Mukpockon
I'yka. PaGoter AG63. OnTudyeckue MUKPOCKOIBI COBPEMEHHOro Tuma. Kakue OTKphITHA
ITIO3BOJIJI  COBEPIIMTh MHUKpOCKOIN. McTopus Co30aHHsST 3IEKTPOHHOIO  MHKPOCKOINA.
duznyueckre NPUHIMMBL TMOJYyYEHUs M300paKEHUsT B  ONTHYECKOM MHUKPOCKOIIE.
VYBennuenue. Pazpemaronias cnocoOHOCTh. [IpuHIMNIBI pabOTHI U YCTPOUCTBO JIEKTPOHHOTO
MuKpockomna. CrneuuanbHble  MHUKPOCKONBI:  TEMHOIOJbHBIM, HHTEP(HEPEHIIMOHHBIN,
JIOMHHECLIEHTHBIN, KOH()OKAJIbHBIH.
IIpakTuka: MHTepakTUBHAs SKCKypcus B JlabopaTopuio MMMyHorucroxumuu. [lpaBuia
MOBE/ICHUS M TEXHUKHU Oe30macHOCTU B Omosiornyeckoit nadoparopuu. Keiic: «MoxHO nu
CaMOMY M3IOTOBUTH MHKPOCKOMN?» (IIPaKTUYECKOE WM3TOTOBJICHHUE JIMH3 JJII MHKPOCKOIOB
JleBeHryka). YcCTpOWCTBO MEXaHUYECKOM 4YacTh MMKpPOCKONa: IITAaTuB, TYyOyc,
PEBOJIBLBEPHBIN MEXaHU3M, MaKpOBUHT, MUKpPOBUHT, IIPEAMETHBIN CTOJIVK,
npenapatoBoauTenb. OCBETUTENBHAST YaCTh MHUKPOCKONA: MCTOYHUKHM CBETA, KOHIEHCOP.
Hactpoiika ocBemenus. OnTuueckas 4YacTb MHKPOCKONA: OOBEKTUBBI «CyXue» U
MMMEpCUOHHBIE, OKYJISIphl. [IpaBuna padotel ¢ mukpockonom. Keiicel «Kak HayuuTh apyra
YCTPOMCTBY MHKpOcKoma?» (B3auMooOyuenue), «Kakasg yacTh MHKpockoma camas
BakHas?». IHTepaKkTUBHAS SKCKYPCHS B JIA0OPATOPHIO 3JIEKTPOHHON MUKPOCKOIIHH.
1.2. TexHnkKa U3roToBJICHUSI MUKPOIIPENaparoB
Teopusi: TpeGoBanus k 00bEKTaM MJisi MU3YYCHHUS B ONTUYECKOM MHUKpOCKome. TexHuka
M3TOTOBJICHHSI BPEMEHHBIX IPENapaToB. Te€XHUKA U3TOTOBJICHHS MOCTOSHHBIX IPENapaToB.
Kpacurenu pans  mukpockonuu. CrnocoObl okpacku. IloaroroBka mnpenapaTtoB st
3JIEKTPOHHON MHUKPOCKOIHHU.
IIpakTuka: WM3rotoBiieHME BPEMEHHBIX MUKPOIIPENApaTOB BOJOKOH Barbl. (Okpacka
y4eOHBIX BPEMEHHBIX TpemnapaToB HoaoM M MeTuieHoBbIM cuHUM. Keiic «Ham wmemaror

BO3AYIIHBIC HYSI)IpBKI/I!»: KaK M3roTOBUTh KaU€CTBECHHBIM ImpcIiapar.



1.3. IlpuGopsl AJ151 H3rOTOBJIEHUS] AHATOMHYECKHX CPe30B

Teopusi: Mukpotomsl u MukpoToMusi. [logroroka o0pa3oB 1jis MUKPOTOMHHM: (UKCALIH,
o0e3BOXKMBaHUE, 3anuBKa B napapuH. KpuocraTsel. 3amMopo3ka OMOJIOrMYECKHX 00pa3LoB:
CIOCOOBI, KPUOIIPOTEKTOPHI, XpaHEHNE OMOJIOTUYECKUX 00pa3LOB.

IlpakTuka: MHTepakTHBHAs 3KCKypcHs B JIa0OpATOPUI0 MMMYHOTHCTOXHUMHH: paboTa ¢
KPUOCTAaTOM U MHUKPOTOMOM.

1.4. MuKpOCKOII 1 KOMIIBIOTEP

Teopusi: Lludpossie Mmukpockomnsl. Kamepsr ans mukpockonoB. LludpoBeie TexHoONIOrMH B
anekTpoHHOM Mukpockonuu: colorTEM, colorSEM.

Ipaktuka: Ilonyuenue uudpoBbix Mmukpodororpadumii. Keiic: «Moxker nu KpyToi
MOOWJIBHUK cJlieJaThb ONTHUYECKUH MHMKPOCKON LHU(PPOBBIM?»: UYTO MEHIAET MOJYUYEHHUIO
KAUeCTBEHHBIX IHU(PPOBBIX MHUKpopoTorpapuil. AHaiu3 MHUPPOBBIX HU300pAKEHUN.

3HAKOMCTBO C MPOrpaMMaMH Jijisi 00pabOTKH MUKPOU300paKEeHU .

Monayb 2. OCHOBbI MUKPOCKOINIMYECKO TEXHUKHA B MUKOJIOTUH
2.1. I'pudnas kiaerka. Opranu3anusi TKaHed rpudoB.
Teopusi: Knaccudukamuss rpudoB. OCOOCHHOCTH CTPOCHMS KIETOK rpuOoB. Cxoxue u
OTJIMYUTEIIbHBIC YEepThI KJIETOK rpuooOB, pacTeHuit u YKUBOTHBIX.
DJEKTPOHHOMHUKPOCKOIIMYECKOE  CTPOEHHE KIETOK TIpuOoB. Muuenuii, MuKOpu3a.
Cin3eBHKH.
IIpakTuka: M3yyeHue mnocTossHHBIX mnpenapaTtoB rpuboB. Keiic: «CiauzeBUKkn — 3TO
MHOTOKJICTOYHBIA OpPTaHU3M WM KOJOHHS KJIETOK?»: U3y4eHHE MPOOJIEMbI KJIETOYHOTO
CTPOCHUS TPUOHBIX OPArHU3MOB.
2.2. llouemy ApPOXKHU 3TO rPUOBHI?
Teopusi: [lpoxokeBas kieTrka. OOMEH BEIIECTB U >KU3HEHHBIE MPOLECCHI IPOAKIKEBOM
KJIETKU. bpoxenue.
IMpakruka: KynbtuBupoBanue mekapckux Apoxokeil. CrocoObl KyJIbTHBUPOBAHUS IUKUAX
npoxokeit. Ketic: «IIpodeccun apoxxei»: Kak U s KaKUX 1eJied UCTIOIB3YIOTCS IPOXIKHU B

OMOTEXHOJIOTHH U MeauilnHe. V3roTOBICHNE BPEMEHHBIX MpEenapaToB Apoxoken. M3ydenue



NOYKOBaHUs Jpoxxkeil. CriocoObl OKpacku IpoAOKeBBIX KieTOK. [loacuer uucna KIeTok B
KynbType. Mukpodororpapuu 1poxKeBbIX KIETOK.

2.3. ITouemy 1ieceHb 3TO TpudbI?

Teopusi: Kiaccupukanus niuecHeBbIx TpuOoB. Opranuzanys MULEINS JIECHEBBIX TPUOOB.
Myxkop, acneprujul, NEHUUWUL. BemecTBa, BbIIENsAE€MblE IUIECHEBBIMH T'pUOaMHU.
KynbruBupoBanue rpuO0B B IPOMBIIIIEHHOCTH.

IIpakTuka: l3ydeHune MNOCTOSHHBIX IpenapaToB IUIECHEBBIX I'pubOoB. KynbTuBHpOBaHUE
IJIECHEBBIX TprOOB B Mabopatopubix ycnoBusax. Kelic «Dantactuueckue rpulObl U T€ OHU
OoOUTAIOT?» W3y4YEeHHE YCJIOBHW Cpelpl OOMTaHUS JUKHUX IITAMMOB IUIECHEBBIX I'pHOOB U
MPUMEHEHUE ITUX 3HAHUM, JIJIS 3aLUThI OT HUX.

2.4. IlpakTyeckoe 3HaUeHHe rPUOOB B KU3HHU YeJI0BEKA

Teopusn: bakTepun-Bo30yauTenu 3a00J1eBaHUM. AHTHOUOTHKH. [IpoOnema
AHTUOMOTHUKOPE3UCTEHTHOCTU. baktepun ©W TpuObl Kak OOBEKT OMOTEXHOJIOTHH.
MuxkpoOuosorndeckue Mpou3BOJCTBA. PeKOMOMHAHTHbBIE JIEKAPCTBEHHBIE IpenapaThl.
MukpoOuosoruyeckasi peKyJIbTUBALINS 3aTPSA3HEHHBIX MTOYB.

Ipakruka: Keiic «M0XHO JI1 TOTy4YUTh aHTUOUOTUKY B JOMAIIHUX YCIOBHUAX?»: U3yUEHHE

YCIJIOBUM JIJIs1 BEIPAOOTKH aHTUOMOTHKOB TPUOAMU U CIIOCOOBI UX OTYUCTKH.

MoayJb 3. OCHOBBI MUKPOCKONNYECKOM TEXHUKH B 00TaHUKe

3.1. PacTurebHas KjIeTKa

Teopusi: PacturenbHas KieTka MO CBETOBBIM MHMKpOCKomoM. KiieTka, ¢ KOTOpoM Bce
Hayajgoch. KieTku mnpoOku. DIEKTPOHHOMHUKPOCKOIMMYECKOE CTPOCHHE PACTHUTEIHHOM
kieTkd. Opranemsl. [{utonnasmarndeckue BrimodeHus. [{lutozomns. Anapo. Jlenenne kieToxk.
TkaHeBast opraHuszanusi paCTCHUM.

IIpakTuka: V3rotoBiaeHre BPEMEHHBIX MPENapaToB KOKUIIBI Jyka. OKpacka pacTUTEIbHBIX
KJIETOK pa3audHbIMU Kpacurtensimu. [lonyuenue mukpodororpaduii. Jlenenue pacTuTenbHOM
kietku. Keiic: «OnpeneneHrue IJIUTEIBHOCTH MHUTO3a M €ro CTaauid Ha MOCTOSHHOM
npemnapare... 9TO HEBO3MOXKHO?»: pa3pad0oTka METOJa aHajau3a IpenapaToB JJIA OICHKU
MHUTOTHYECKOM aKTUBHOCTH.

3.2. MUKpPOBOOPOC/IM U BOJAHbIE PACTEHUS.



Teopusi: OnHokiierounble Bogopociu. OcoOEHHOCTH cTpoeHusl KieTok. Knaccudukarms
BoZopociiel. OTan4Ms BOJHBIX PACTEHUH OT Bogopociel. JInmaitHuky.

IIpakTuka: BeipammBanue Boaopocierd B KyinbType. HccimemoBanue BOAOPOCIEH IO
Mukpockoniom.  Ilomcuer  KieTok. MukpodoTtorpaduu  KJIETOK  BOJOPOCIHEH.
JlromuHECLIEHTHAsE MHKpockomnus KieTtok Bopopociei. Kenc «llouemy Bomopocu
CBETATCA?»: NUIMEHTHBIA COCTAaB BOJIOPOCJIEBOM KJIETKM M CBOMCTBAa IHIMEHTOB.
BpemeHnHblli  mpenapar Jiucta 3j0jed. XJjoporutactel. HaOmroneHwe — ABMOKEHUS
XJIOPOILIACTOB. BUI€OMUKpPOCKOIUS MOIBHKHOCTH XjopormiacTtoB. Keiic: «OT yero 3aBUCUT
MOJIBMDKHOCTD XJIOPOIUIACTOBY»: pa3pab0TKa IKCIEPUMEHTAILHOM MOJIETH JUIsl UCCIIeI0BAHUS
(akTOpOB, BIUSIOIIMX HA JABWKEHHUE MacTua. Habmonenrne TIOMUHECHEHIINN XJIOpoduIa.
[Tonyyenue mukpodotorpaduii.

3.3. [IpakTHyeckoe 3HAYCHHE PACTEHHUH B JKU3HH YeJI0BeKa.

Teopusi: Mopckue u npecHOBOAHBIE BOXOpocid. PEHOMEH LBETEHHsS BOJBI. TOKCHUHBI
BbIpabaThIBa€MbI€ BOJIOPOCIISIMHU.

IpakTuka: Keiic «Kak cnmactu MkeBckuil mpy1 OT BOAOPOCIE?»: pa3paboTka METOAO0B IO

PETYIINPOBAHUIO POCTA OJHOKIICTOYHBIX BO,Z[OpOCJIGﬁ B BOJOCMaAX.

MoayJib 4. OCHOBBI MUKPOCKONIMYECKOH TEXHUKHU B 300J10T UM

4.1. Oco0eHHOCTH KJIETOK KUBOTHBIX

Teopus: KuBoTHas KJIETKA noa ONTHYECKUM MUKPOCKOTIOM.
DIIEKTPOHHOMHUKPOCKOIIMYECKOE CTPOCHUE KUBOTHOMU KJIETKU. Opraseisl.
[uromnmasmatnueckue BKIOUeHUSA. [luTo3omb. Sapo. Buabl Tkanel >kuBOTHBIX. OOIme
XapaKTEpUCTHKN KJIETOK B COCTaBE TKaHEW. MeEXKIeTouHoe BelecTBo. Ero cocraB u
CBONCTBA.

IIpakTuka: M3roroBieHre BpPEMEHHBIX MpenapaToB OyKKalbHOTro snuTenus. M3ydeHue
MTOCTOSTHHBIX MUKPOTPENapaToB KJIETOK KUBOTHBIX. [lomyduenue MmukpodoTorpaduii KieTok.
Jlenenne KUMBOTHOM KIIETKH. M3roroBnenue BpeMEHHBIX mpemnaparoB. 3yudeHue
MOCTOSIHHBIX MHMKPOIPENAPATOB SMUTEIUATBHON, COCUHUTEIbHBIX, MBIIIEYHOU W HEPBHOU
TkaHu. Ketic: «MoxXHO Jin ObITh MHOTOKJICTOYHBIM 0€3 TKaHEeW?»: MO3TOBOM MITYpPM Ha TEMY

9BOJJIFOIIMHN MHOT'OKJICTOYHOCTH.



4.2. Ilpocreiiine ¥ MUKPOCKONIMYECKUE YJICHUCTOHOTHE.

Teopus: Ilpobrema knaccudpukanuu npocreimmx. CTpoeHHe KIETOK npocTeimux. Ameoa.
Oco0OeHHOCTH CTPOEHHUS KJIETOK M KU3HEACSITEIbHOCTH CapKOAOBBIX. Pa3zHooOpa3ue u
pacnpoctpaHeHue  ame0. JKrytukoHocupl. OCOOEHHOCTHM  CTPOEHHS  KIETOK U
KU3ZHENIEATEIbHOCTH KI'YTUKOBBIX. Pa3zHooOpazue U pacnpoCTpaHEHUE IKTYTHKOBBIX.
Nupy3opun. OCOOEHHOCTH CTPOEHHUS KIETOK U JKU3HEIEATENbHOCTH HH(QY30pUH.
XapakTepucTuka Tura YJIEeHUCTOHOrME, OCOOCHHOCTU CTPOEHUS U JKU3HEAESTEIbHOCTH.
Pa3znooOpasue u pacnpoctpanenue uaeHucronorux. Lukmonsl, napuuu, apremun.
Ipakruka: Keiic: «Kak u am1 4ero pa3BoJsdT NpOCTEMIINX»: KyJIbTHUBHPOBAaHUE ameO,
KyJIbTUBHUpOBaHUE UH(Y30pHil. OCOOEHHOCTH MHKPOCKOMMYECKOTO U3YyYEHHUS MPOCTEUIINX.
Keiic «Kak paccMoTpers ObICTpYIO MapaMenuio?»: pa3paboTka M IMpoBepka crocoOoB
KOHTpPOJII aKTUBHOCTU MpocTeHmmX. TeXHUKu okpacku mpocrermunx. MukpodoTtorpaduu.
Habmonennss wHanm KuBbIMH KieTkamu. Takcucel. Keiic «Yto mo0ut (HEe mI100HT)
Tydenbka?»: pazpaboTka MeToa 1eMoHcTpauu TakcucoB. Kelic: «Kak u a1 4ero pa3BogsT
apremuii?». HaOmonenue 3a pgadHMSIMH M UUKJIONAMU C TOMOIIBIO CBETOBOM U
TEMHOITOJIBHOW MUKPOCKOIINU.

4.3. IIpakTH4yecKkoe 3HAa4YeHUe JKUBOTHBIX B 'KHU3HH YeJIOBEKA.

Teopus: Ilpocreiimue-nmapa3zutbl. OCOOEHHOCTH CTPOCHUS KJIETOK Mapa3uToB. JKU3HEHHBIC
LUKJIBl MpocTedmux-napa3suToB. ConuanbHble M WHAMBHIYAJIBbHBIE MEpbI 3aIUTHl OT
3apaKeHHUS.

IIpakTuka: V3ydeHne  MNOCTOSHHBIX  MHMKPOIPENApPaTOB  MPOCTEUIIMX-IIAPAZUTOB.
Xv3HeHHblEe LUMKIBl MNPOCTEHIMX-Napa3uToB. COLMAIBHBIE W WHIWBHAYalIbHbIE MEPHI
3amuThl OT 3apaxkeHud. Keiic «Kak modbenuts mansipuio?»: pa3padoTKa CHUCTEMbl METOJ0B

MPOQIIAKTUKA MATIIPUH U IPYTUX TPOTO30MHBIX 3a00JICBAHHIA.



Oprann3anMoHHO-NeAArOrH4YecKre yCJI0BUS
YcaoBus peajn3zanum NporpaMMsbl:
MarepuajbHO-TeXHUYeCKas 0a3a

3ansaTus npoBoadTcs Ha 0Oasze Kadenpsl (U3HOIOTHH, KIETOYHOW OWMOJOTHUH U
OMOTEXHOJIOTHH. AYAUTOPUH, 3aJCHCTBOBAHHBIE B YYCOHOM MpOIECCE, YKOMILJICKTOBAHBI
CHEeIUAIN3UPOBAaHHON MEOENIbI0 U TEXHUUYECKUMHU CPEACTBAMU OOYUYCHUS, CITYXKAIIUMU IS
MIpeICTaBICHUs YIeOHON H(OpMAITUH.

Jlnst mpoBeieHuUsT 3aHITUH JICKIIMOHHOTO THUIA UMEIOTCS HAOOPBI IEMOHCTPALIMOHHOTO
00OpyIOBaHUsl, HATJIAJHBIN pa3gaTOYHBIM MaTepual W MPE3CHTALMH, O0OeCreUnBaIONIUe
TeMaTUYECKUE WILTIOCTPAIIUU, COOTBETCTBYIOIINE BCEM MOJIYJISIM paboueil MpOrpaMMBbl.

Jnst npoBeneHusi 1a00OpaTOpHBIX pPabOT B ayJUTOPUSX HUMEIOTCS MHUKPOCKOTIBI
pPa3IMUHBIX THUMIOB, HAOOpPHl MHKPOMNPENApaToB, MPEIMETHBIE U TOKPOBHBIE CTEKIIA,
KpacuTeNIW JJIsi M3rOTOBJEHUS BPEMEHHBIX MHUKpomnpenaparoB. YacTe o000pyI0BaHUS
pa3MelieHa B yueOHO-HayqHOU TaO0opaTOpu UMMYHOTUCTOXUMUU, T/i€ OyeT OpraHn3oBaHa
paboTa ¢ MUKpOTpyHIaMu W MPOBEACHUE TEMATUUECKUX IKCKypcuid. OTIenbHbIE 3aHsTHS,
CBsA3aHHBIE C MHUGPOBOM MHUKPOCKONMUEH U TECTUPOBaHUEM, OyAyT TPOBOAUTHCS B
KOMITBIOTEPHBIX KJlaccax. MarepualbHO-TeXHUYECKass 0a3a ayJauTOPHil COOTBETCTBYET
JNEeUCTBYIOIIUM MPOTUBOMOKAPHBIM MIPABUJIaM U HOpMaM U 00ECIeUunBaET MPOBEICHUE BCEX
BUJIOB PaboT.

Jns  peanuzanui  NPOrpaMMbl  UMEETCS HEOOXOJMMOE  BBICOKOTEXHOJIOTUYHOE
o0opynoBaHue:

1. Muxpockomnsl «Mukpomen 1 LED (6uno-, 1000x) ¢ koMIuieKToM 00bEKTHBOB X4,
x10, x40, x100 (MmacistHass UMMEpPCHSs1), BCTPOCHHAs CBETOIMO/IHAS MOJICBETKA, HAMPSIKEHUE
nutanus 220 B.

2. Muxkpockon mudposoi buonad B-3 LCD ¢ unterpupoBannsiM LCD-aucmiieem,
nu(ppoBOil Kamepod BBICOKOTO pa3pelieHs] W KapTod NamsATh OO0JbIIOro o0beMma.
N3o00pakenus, moaydaeMble Ha AUCIUICE, @ TAK)KE BUICOPOTUKHA MOKHO COXPAHUTh Ha KapTy
namsiTh. BcTtpoeHHass cBeTOAMOAHAs MOACBETKA, HaNpsiKeHUe nutanus 220 B.

3. MBC-100T buona® (TpUHOKYJIAPHBIN) C HENPEPHIBHBIM yBEIHYCHHEM B

muanaszone 7,5-50x (¢ oxymsapamu 10x) mmm 15-100x (¢ oxymapamu 20x). CHaOxeH



KOJIBIIEBBIM OCBETUTENIEM C OECTEHEBBIM OCBEILIEHUEM O0BEKTA; TPUHOKYJISIPHAS ONTUYECKAs
rOJIOBKa C HE3aBHCHUMBIM ONTHYECKUM KAaHAJIOM JJisi YCTAHOBKH BHUACOOKYJSPA; BBICOKHI
IITATHB; BO3MOXKHOCTh pabOThl B MPOXOJAIIEM U TMAaJalolIeM CBeTe Juisi paboThl C
PO3payHbIMU O00BbEKTaMU. BCTpoeHHast CBETOAMO/AHAS TMOJACBETKA, HANPSHKEHUE MUTAHUS
220 B.

4. Moposuibauk DW-86W100. [l xpaHneHus: OM0I0THYECKUX 00pa3IoB.

5. Ha0opbl MOCTOSTHHBIX MUKPOTIPENapaToB.

6. Portamumonnsiit mukpotroM Accu-C SakuraFinetekEurope B.V. mist usrorosnenus
napa(puHOBBIX CPE30B TKAHEW ISl MOCIEAYIOMUX THCTOJOTUYECKUX UCCIIEeI0BaHUN

7. Kpuoctar ShandonCryotomeE, ThermoElectronCorporation, ajis U3roTOBICHUS
CpEe30B 13 00pa3lloB TKAHU IpU OBICTPOM 3aMOPO3KE ISl UCCIIEIOBAHUS 0] MUKPOCKOIIOM

8. Vaprpamukporom SEO-UMC «SumyElectronOptics» (SEO) mnsa momyuenue
YIBTPATOHKUX U TIOJYTOHKUX CPE30B C TBEPIBIX OOBEKTOB NJIsi CBETOBOTO M 3JIEKTPOHHO-
MUKPOCKOTIUYECKUX UCCIIEI0BAHUS

9. Hudposoii momunecenTHIH Mukpockor NikonEclipse 200

10. JIunenzuonnoe 110 mist 06paboTku 1 aHanuza uzoopaxenuit ImageProPlus 7.0

11. Muxkpockon ckanupyromuii 30108611 NT-MDT SOLVER

12. Muxkpockor snektporHbii ckanupytonuii S50 EDAX PRIME EDS (FEI Inspect)

13. KomnsroTepHsIii k1acc Ha 15 mocagjouHbIX MECT



Kaaposbie yciioBus

[Tporpamma obecrieueHa HAy4YHO-TIEJarOTMYeCKUMU paboTHHUKaAMU,
COOTBETCTBYIOIIMMH KBAIU(PUKAIMOHHBIM XapaKTepucTukaM. Bce crnenuanuctsl UMEIOT
MHOTOJIETHUM ONBIT pabOThl 1O HANPaBICHUIO TMOJATOTOBKH JIaHHOW MPOTPaMMBI.
Opranu3oBbiBaTh J1a00paTopHble pabOTHl M OOCTYXUBAaTh HAy4HOE O0OpYyIOBaHHE OYIyT
KBAUIU(PUIIMPOBAHHbIE JabOpaHThl M WHXKEHEPHI, HMEIOIIMe NpOo(UIbHOE BBICIIEE
oOpa3oBaHUE.

@opMbI aTTECTAMU U OLIEHOYHbIE MATEPHAJIbI

OcHOBHOU (opMOl aTTecTalMu SBISETCS CHUTYallUOHHBIE 3ajaud Mo padbore ¢
MHUKPOCKOITIOM, HW3TOTOBJICHHIO MHUKPOINPENaparoB, 3HAHWE U COOJIIOJIEHUE TMPaBHII
MOBEJCHUS M TEXHUKU OE30MaCHOCTH B OHMOJOTUYECKOW JIA00paTOpHUH, MOJIYYCHUIO U
aHanu3y MHUKpodoTorpaduii, aHanu3y AIEKTPOHOTPAMM, TOTYYEHHUIO KYJIbTYp MPOCTEHIIINX
u apoxokent. ([punoxenuel)

[To psimy Tem npenycMOTpeHa MOATrOTOBKA U 3aluTa pedepaTos, a TAaKKe BHITIOJHEHHE
TECTOBBIX 3aJaHHU.

MeTtoaunyeckoe obecnedeHne NPporpamMmbl

Jlnst obecrieueHuss JMaHHOW mporpaMMbl Ha Kadenape (U3HOIOTHUH, KIETOYHOU
OMOoJIOTUM U OMOTEXHOJOTHMM WMEIOTCS aBTOPCKUE Y4yeOHO-METOJIUYECKUE TMOCOOUs
(«OcHoBbI 1TIUTONIOTUNY», «OCHOBBI OOIIEH TUCTONOTHUY» U Ap. (CM. CIIMCOK JUTEPATYPHI)),
CoJieprKaIie OMMUCaHHsI MPAKTUIECKUX PaboT.

HayuHoif 6MOIMOTEKON YHUBEPCUTETA OCYIIECTBISETCS TOAIMUCKA HA JTUIICH3UOHHBIC
poccuiickue U 3apyOexHbie WHDOpPMAIMOHHBIE 0a3bl JaHHBIX, B TOM YHUCIE, MO0 MPOQPUITIO
oOpazoBaTenbHOM TporpaMmbl. OOydaromumMcst OyaeT obecredeH AOCTYI K 3JIEKTPOHHO-
OMOIMOTEUYHBIM CUCTEMAM:

— YaHOBb (YamypTckass HaydyHO-0Opa3oBaTefibHAsl JJEKTPOHHAs OHOIMOTEKa),
o0ecrnieunBaromiass BO3MOXXHOCTh MHIUBUAYATBHOTO JOCTYMa KaXAOTO OOyYaromerocs w3
000 TOYKH, B KOTOPOW UMEETCs TOCTYI K cetu IHTepHeT.

— OnexktpoHHO-OnMOmMoTeyHas cuctema (ObC) "Jlanp" - pecypc, BKiIodaronuii B ce0s
AJIIEKTPOHHBIE BEPCUM KHHUT HM3JaTesbcTBa JlaHb M APYrux BeaymIUX H3AATEIbCTB y4eOHOMH

JIUTCPATYPHBI IO CCTCCTBCHHBIM, TCXHUYCCKHUM U 'YMAHHUTAPHBIM HAayKaM.



- DnekTpoHHOo-O0ubanoTeyHast cucrema IPRbooks — HaydHO-0Opa3zoBaTenbHBIN pecypc
Ul perieHus 3aaad oOydenust B Poccum m 3a pyOexxom. YHukampHas miatdgopma DbC
IPRbooks oObenunser HoBeimme HWHGOPMAIMOHHBIE TEXHOJOTMHM W y4eOHYIO
JUIEH3UOHHYIO JIUTEPATYpy.

— JIns AUCTaHIMOHHOW MOJJEPKKUA Kypca B CUCTEME 3JIEKTpOHHOro oOydeHust Yal'yv
http://distedu.ru 6yner co3aaH 3J€KTPOHHBIA KypC, SBISIOMMICST 00s3aTEILHBIM 3JIEMEHTOM
oOyueruss. OH coaepXuUT WHPOPMAIMOHHBIE MaTepuaibl (B TOM 4YHCIE (PparMeHTHI
BHJICOJICKITNI ), CCHIJIKA Ha BHEIIHHUE PECYPChI, 0a3y TECTOBBIX 3aJlaHUA U CUTYAIIMOHHBIX
3aay W OyJeT WCIOJb30BaH [JIsi TEKyIIe M WTOrOBOM aTTecTallid, 3HAKOMCTBAa C
JIOTIOJTHUTEIPHBIMUA MaTE€pHaIaMH ¥ TIOMOIIH B TIOJITOTOBKE pedepaTon

Kasengapubiii yueOHbIH rpapuk

CeHTs0pb 1 1

6 2 V,A
13 3 VY, A
20 4 V,A
27 5 VY, A
OkT1s0pb 4 6 vV, A
2 11 7 V,A
) 18 8 V,A
= 25 9 V,A
g | Hos6ps 1 10 Vv, A
8 8 11 V,A
) 15 12 V,A
= 22 13 V,A
29 14 V,A
Jlexabpb 6 15 V,A
13 16 V,A
20 17 V,A

27 18 K

SHBapb 3 19 K
10 20 V,A
17 21 VY, A
24 22 V,A
e 31 23 VYV, A
5 deBpainb 7 24 vV, A
= 14 25 V,A
= 21 26 VY, A
8 28 27 V,A
§* Maprt 7 28 Y, A
M 14 29 V,A
21 30 V,A
28 31 VYV, A
Arnpenb 4 32 Y, A




11 33 Y, A
18 34 Y, A
25 35 V,A
Maii 2 36 V,A
9 37 V,A
16 38 V,A
23 39 A
30 40 K

OOo3HaueHHS: Y — yueOHBIE 3aHATHS 1O paclMcaHuIo; A — arTectanus (Tekymas), MA — utorosas
arrectanus; K - Kanukyist
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Ipunoxenne 1.

KoHTpo1bHO-U3MepUTeIbHbIE MATEPUATIBI

TunoBble cUTyallMOHHBIE 321a4H1

1. 3anonnume nponycku ¢ ciedylouux ymeepHcoeHuaX:
A) B cBETOBOM MHUKPOCKOIIE BBIJICTSAIOT 3 CUCTEMBI — *H*x Aok sk
b) K onTudeckoi cuctemMe OTHOCSTCS ¥ % g #ik*,
B) OcBerutenbHas cuctemMa BKIOUaeT **** (mmm ****) g **** paccemparoruit nm00
KOHILICHTPUPYIOIIHM CBET.
I') MexaHuueckass CUCTE€Ma COCTOUT W3 MACCHUBHOTQ **¥*; #¥¥* (B yxorophlii BCTaBIsACTCS
OKYJISIP); **** co CMEHHBIMU OOBEKTHBAMHU; PETYIUPYIOMIETO (POKYCHOE pacCTOsiHUE ***%*;
OCYILECTRIISIONICTO TOHKYIO KOPPEKIIUIO PE3KOCTH ****; pyHra ****; **** (Hga xoropslit
MOMEIIAETCS MPEAMETHOE CTEKJIO C MUKPOTIPETIapaToM).
J1) ’KvuBble HEOKpAIICHHBIE KJICTKH, MEJIKHE MPO3paYHbIe OOBEKTHl M3YyYarOT MPH TTOMOITH
*AXE MUKPOCKOTIMHM, OCHOBAaHHOM Ha 3(dexre TuHAaNs — CBEYCHUH OTPA’KEHHBIM CBETOM
Menkux (MeHee 0,2 MKM) CTPYKTYPHBIX 3JIEMEHTOB 00BbEKTa MpH **** ocBenieHuu.
E) C ucnonp3oBaHueM CrielMagbHbIX ONTUYECKUX (QUIBTPOB U KPaCUTENICH, TOTIOMAIOIINX
CBET OJHOM JJIMHBI BOJHBI M H3JIyYalOLIUX CBET JApyroi (Oosbliei) JUIMHBI BOJHBI,
OCYUIECTBJISIETCS **** MUKpOCKOMHUS.
K) K onTuko-3JaeKTpOHHBIM OTHOCHUTCS **** Mukpockom, mpeoOpa3yromuil ONTHYECKUN
CUTHAJI B aHAJIOTOBBIN 3JIEKTPUYECKHI, a 3aTeM B LIUPpoBOM. HacTo B KauecTBE OCBETUTEIS
NPUMEHSIOT Jiazep, (OKYyCHPYIOINUNA CBET B OTACIBHYIO aHAIM3HPYEMYI0 TOUYKY; OOIiee
M300paKEHHUE CTPOUTCS MyTEM CKaHUPOBAHUS U 00pa0aThIBAETCSI KOMITBIOTEPOM.
3) Tonkas crpykrypa IIIC, komrmiekca ['oyb/1u, KIETOYHOTO HEHTpa U JIp. ObLIa U3y4YeHa C
nmomompo  ****  yukpockona. IlpwHmmMn ero paboTbl OCHOBaH Ha KOHIIEHTpAIUU
MAarHUTHBIMH JIMH3aMHU TMIOTOKA 3JICKTPOHOB, KOTOPHIE, TIPOM/ISi CKBO3b OOBEKT Ha **** cpese,
dhopmupyroT n3o0pakeHne Ha (GOTOIUIACTUHKE WM CHeIuaibHOM dKpaHe. [[oBepXHOCTHYIO
KOH(UTYpaILHIO KJIETOK MO3BOJIAET U3YUUTh **** MUKpOCKOII.

2. Paccuumaiime paspewiaouyro cnocooHoCmb C6emo6020 MUKPOCKORA no ghopmyie:

061-1

d —,
n-sina



r7€ A — JIJIMHA BOJIHBI IPUMEHSEMOTO CBETa, N — KOADPUIIMEHT MPETOMIIEHUS CPEIbl MEXKITY
JMH30M OOBEKTHUBA U OOBEKTOM, Ol — YrOJ OTKJIOHEHMs JIy4ei OT ONTHYECKOH OCH;
YHUCJICHHAs] amnepTypa OOBEKTHBA, XapaKTEepHU3ylollas CBETOCOOUPAIONIYIO CIOCOOHOCTh
JIVH3.
JUtst 00BIYHBIX («CYXHMX») OOBEKTHBOB anepTypa HE MPEeBbILAET 1, a I UMMEPCHOHHBIX
MoxkeT nocturath 1,4. Bennuuna A nexur B npenenax 0,4 (dbuoneroBas 4acth CHeKTpa) —
0,7 (TeMHO-KpacHasi 4acTh CIEKTpa) MKM: a) MPHU HCIOJIb30BAHUU OOBIYHOTO OOBEKTHUBA U
mmae BoHBI 0,6 MkM (600 HM); 0) TIpU KCIONB30BAHUM HUMMEPCHOHHOTO OOBEKTHBA U
muHe BotHbI 0,4 MkwM (400 HM).
3. Paccuumaiime oouiee ysenuuenue c6emoe020 MUKpOCKOna, 0CHAUEHHO20
a) OKYJISIpOM X7, 0ObEKTHUBOM X§;
0) okyssipoM x15, 00bekTUBOM *40);
B) okynsapoM %10, oObekTuBOM %90. YnmacTcsi 11 BBISIBUTH HOBBIC JETAIA M300paKeHUS,
€CJIM PUMEHUTD OKYJIsIp X157 OObsicHUTE.
4. Paccuumaiime paspewiarouiyro cnocoOHocms 31eKmpoHH020 MUKpocKona 1o popMmyiie,
npuBenéHHou B 3amaye Nel, npu nmuue BonHbl 0,05 A (0,005 M) u aneptype OOBEKTHBA
0,001525.
5. Pewuume 3a0auy:
Ha rucronornueckom mpemnapare cpesza nedeHu u3ydeHo 820 kneTok-renarouutoB. M3 HuUX
12 naxopasTcs Ha craguu npodassl MUTO3a, 7 — MeTadasbl, 3 — anadassl, 5 — Tenodassl;
OCTaJIbHBIE KJIETKM B HMHTEP(Pa3HOM COCTOSIHUMU. Paccuurtaiite MUTOTHYECKUN HHIEKC. B
KaKHUX TKaHSX MOKET OTMEYAThCSl BBICOKAsi MUTOTUYECKAs! aKTUBHOCTD?
6. Peuuume 3aoauy:
[Tepen Bamu — 3 mukpodotorpaduu: meradaza mutoza, metadasa-1 merioza u meradaza-I|
Meio3a. Kak ux otnuauts?
7. Pemuume 3a0auy:
PaccunTaiiTe MUTOTMYECKHE WHJEKCHI MO MPEITI0KEHHBIM PUCYHKaM C THUCTOJOTHYECKUX
MpenaparoB

TeMmbl 17151 OAroTOBKU pedeparos

1. Ucnionp30BaHnEe yBETUYUTEIBHBIX PUOOPOB B OMOJIOTUH U METUITUHE.



2. JIroMAHECIIEHTHAsI MUKPOCKOIIHS
3. Mukpockornusi B TEMHOM T10JI€
4KoH}oxkaapHass MUKPOCKOITHS
5 ATOMHO-CHJIOBAasi MUKPOCKOMUS
6CkaHupyromas AIEKTPOHHAs MUKPOCKOIIHS
7. OCHOBHBIE CUCTEMBI ONITUYECKUX YBEINYUTENIBHBIX IPUOOPOB, UX YCTPOUCTBO.
8. Urto Ttakoe mudpakuuoHHBIM Oaphep? Kak ero mnpeogosieBaroOT B COBPEMEHHOU
MUKPOCKOIUHN?
9. MeTo1bl KyIbTUBUPOBAHUS PACTUTEIBHBIX KIETOK
10. ABTodayopecueHuss OMOJOTUYECKUX 0OBEKTOB.
IIpumeps! TECTOBBIX 3aJaHUM
1. Bri6epurte npaBuiibHbIi 0TBET. K mpokapuoTam oTHOCSTCS:
a) OakTepun;0) OaKTEPUH U CUHE3ENEHBIE BOJOPOCIIN;B) BUPYChI U OaKTepuu;r) OaKTepUH,
BUPYCHI U TPUOBI
2. Br16epurte npaBUiibHBII OTBET. B MpoKapuoTHUeCKON KIIETKE OTCYTCTBYIOT:
a) siAPO ¥ pUOOCOMBI;0) SIJIPO, pUOOCOMBI U MUTOXOHJIPUH;B) MEMOPaHHBIE OPTaHEIIIbI;T)
MUTOXOHJPHH U KJIIETOYHAs! CTEHKA
3. Bri6epute npaBUiibHbIN OTBET. 175l 3yKapuOT XapakTepHO HAMYME:
a) KomIuiekca ['ob K1 1 XpOMOCOMBI B BUJIE KOJbIleBoi Mosekyisl [JHK;0) nentpuonei,
koMIuiekca ['osbxku, siiepHON 000JI0YKK;B) MypeMHOBOM KiieTouHou ctenku, LITIC,
KarcyJibl;I') BKJIIOUeHU noiaudocdaToB, Bakyosel, Me30COM
4, Bri6epute npaBuiibHbIN OTBET. B )KMBOTHOM KJIETKE OTCYTCTBYET:
a) KJIEeTOYHasl CTEHKa;0) BKIIFOUEHHSI U KJIIETOYHAs! CTEHKA;B) BKIIOUEHUS;I') KIETOYHAs
CTEHKA U IJIACTUABI
S. Bri6epute npaBuiibHbIi 0TBeT. COCTaBHBIE YACTH LIUTOIIA3MBI:
a) OpraHesUIbl U BKJIIOYEHHS;0) MeMOpaHHble 1 HEeMEMOpaHHbIE KOMIIOHEHTBI;B) AJIPO U
OpraHeJIbI;T) OpraHelIbl, BKJIIOYEHUS U THaJIoNIa3Ma
6. Boi6epurte npaBuiibHbIi 0TBET. COCTaBHBIEC YACTH KIETKU:
a) siApo, UTOIIIa3Ma, BKIIFOUEHHS;0) S/Ipo, IIMTOTUIa3Ma ¥ TIOBEPXHOCTHBIN arapar;B)

OpraHcJljibl, HUTOJICMMA U I_II/ITOHJ'IaSMa;F) AAPO, OPra”HCIJIbl MU KJIICTOYHAA CTCHKA



7. Bri6epute npaBuiibHbIi 0TBeT. KOMIapTMeHTann3anus KIeTo4YHoro oobEma — 31o:
a) CTPYKTypHas eIUHHIIA TKaHW;0) KOMIUIEKC HEMEMOPaHHBIX OPraHeIUl HUTOIIa3MBl,
B3aMMOJICUCTBYIOIIUX MEXIYy COOOM;B) CUCTEMa BaKyoOJel U KaHaJbIEB, 00€CTIEYNBAIOIINX
IIPOBEJICHUE BEIIECTB BHYTPH KJIETKHU;T') BBICOKAS YIOPSIA0YEHHOCTh BHYTPEHHETO
COJIEPKUMOT0 3YKAPUOTHYECKOMN KIETKH, 00ECIeYnBaroIas MpeeMCTBEHHOCTh NAYIINX B
HEell OMOXUMUYECKUX MPOIECCOB

8. Bri6epute npaBuiibHBIN OTBET. BKiTIoueHUs — 3T0:

a) BpeMeHHbIe 00pa30BaHUs [IUTOIUIA3Mbl, TOSBIIAIOIIMECS U HCUE3aI0IIUe B X01€ 0OMEHa
BELIECTB;0) MOCTOSIHHBIE 00pa30BaHus IUTOIIa3Mbl, BHIIOIHSIONIUE ONPE/IeICHHbIC
(yHKLIHMH;B) HEMEMOpPaHHBIE OPTaHEIUTbl KIETKHU;I') YCTOMYNBbIE BHEKIETOUHBIE
oOpa3oBaHUs

9. BriOepute npaBmiibHbIN 0TBET. CIIOCOO MUTaHUS PACTUTEIIBHBIX KIIETOK:

a) aBTOTPO(HBIIT;0) reTepoTpO(dHBIN;B) MUKCOTPO(HBINI;T) TOT030MHBIN

10. BoiGepute npaBuiibHbIN 0TBET. CIOCOO MUTAHUS )KUBOTHBIX KJIETOK:

a) aBTOTPO(HBIIT;0) reTepoTpO(HBIN;B) MUKCOTPOPHBI;T) TOTOPUTHBINA

11. BriOepure npaBuiibHbIi 0TBeT. CuHTE3 AT® B pacTUTENbHBIX KJIETKAX UIET B:

a) MUTOXOHJIPHUSX;0) XJIOPOIUIACTAX;B) MUTOXOHAPUIX U XJIOPOIUIACTAX;TI") BAKYOJISIX
KJIETOYHOT'O COKa

12.  VYcraHoBuTE COOTBETCTBHE MEXK]y OpraHeljiaMy U UX (PYHKITUSIMU:

1) MuTOXOHIPHH;2) PUOOCOMBI;3) JTU30COMBI

a) cuHre3 Oenka;0) cunre3 ATd;B) TpaHCIIOPT BEIIECTB;I") BHYTPUKIETOUYHOE
nepeBapyuBaHue; ) CUHTE3 yTJIEBOI0B

13. YcraHOBUTE COOTBETCTBHE MEXKIY OpTaHENIaMU U X (QYyHKIUSIMU:

1) rpUIIC; 2) annapat I'onbaxu;3) KIETOUHBINA LIEHTP

a) cuHTe3 0enkoB;0) TpaHcnopT BemiecTB;B) cuHTe3 JJHK;r) yuactue B AeneHn KIETOK;N)
cunte3 AT®;e) HaKOTUICHUE U BBIBEJICHHUE MPOYKTOB CUHTE3a U paciiajia

14.  YcraHOBUTE COOTBETCTBUE MEXKY OpTaHENIaMU U UX QYyHKIUSMU:

1) MukpoTpy60uku;2) MuopuOpuLIIbI;3) MUKPOBOPCUHKHU;4) HEUPODUOPHILIBI

a) popMupoBaHUE BEpeTeHA JIeTICHNUS;0) BCAaChIBAHNE;B) OTIOPHAsS POJIb;T') Iepeaavya

HEPBHOT'O UMITYJIbCA;]]) COKPAIIEHUE;€) CEKpeIus



15. BriOepute npaBUIIbHBII OTBET. [ TMKOTE€H OTHOCUTCS K BKJIFOUEHUSIM:

a) MUTMEHTHBIM;0) TPOYUUECKUM;B) CEKPETOPHBIM;T) HeCTIEHU(UIECKUM

16. BriOepute nmpaBuIbHBIN OTBET. MenaHNH OTHOCUTCS K BKIIFOUEHUSIM:

a) MTUTMEHTHBIM;0) TPOPUUIECKHUM;B) CEKPETOPHBIM;T') HEeCTIeIIU(PUISCKUM

17. BsiOepute mpaBUIbHBIN OTBET. AJPEHATUH OTHOCUTCS K BKJIIOUCHUSIM:

a) MTUTMEHTHBIM;0) TPOPUUECKUM;B) CEKPETOPHBIM;T') HECTICITU(DUIESCKUM

18. BwiOepure mpaBmiibHbI 0TBeT. OpranemniaMu MEMOPaHHOTO CTPOCHHUS ABIISIOTCA:

a) MUTOXOHIPUHU B PUOOCOMBI;0) TU30COMBI U KJIETOYHBIN [IEHTP;B) MUTOXOH IPHH,
pubocoMbl U macTuabl;T) MutoxoHapuu, LIIC, nu3ocomsl

19. BwiGepure mpaBmiibHbIN 0TBeT. OpranemiaMu HeMEeMOPaHHOTO CTPOCHUS SIBIISIOTCS:
a) puOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN IIEHTP;0) MUKPOTPYOOUKH M KOMILIEKC
["onbmxu;B) KoMIuIeke [ 0IbIKM M KIIETOYHBIN LIEHTP;T) puOOCOMBI, PECHUYKU U KOMILIEKC
I'oapmxn

20. BeiOepute npaBuIIbHBIN OTBET. JJUKTHOCOMA SIBIISIETCS CTPYKTYPHOM YacTbhIO:

a) MUTOXOHJIPUU;0) KIETOYHOr'O LIEHTPA;B) IJIACTUABL;T) MJIACTUHYATOr0 KOMIUIEKCa

21. BeiOepute npaBuibHbBIN OTBET. LIEHTPHOIN BXOAST B COCTAB:

a) IJIACTUHYATOTO0 KOMIUIEKCA;0) KIETOYHOTO IIEHTPa;B) IIACTUABL;T) IICHTPOMEPHI

22. Bribepute npaBUIbHBIN OTBET. JIN30COMBI COMIEpIKaT:

a) Habop GepMeHTOB;0) HAOOP HYKJIEMHOBBIX KUCJIOT;B) TIIMKOTEH;T) YKUPbI

23. BriOpaTh Hanbosee MoaHOE ONpeAeICHUE TTOHATUS KISTKU:

a) cucTeMa B3auMOJEHCTBYIOIMX OMOMOJIMMEPOB;0) cUcTeMa LIUTOIIa3MBbl U SI1Pa;B)
KOMIUIEKC s1/Ipa, BKIIOUEHUH U OpTraHesuL;I) 3JIeMEHTapHasi CaMOPEryJIMPYIOLIascs CUCTeMa,
OCHOBA )KM3HEICATEIHLHOCTH )KUBBIX OPTaHU3MOB

24. BwiOepute npaBuibHbIN 0TBET. [ Manomiazma — 370:

a) OeccTpyKTypHas *KUJKas cpea LUTOIIa3Mbl;0) GUOpUIUISIpHASE CTPYKTYPa;B) BKIIOUEHUS
¥ MUKPOTPYOOUKH;T") THCTOXUMHYECKHI KOMITJIEKC SApa

25. BwiOepute npaBmiibHbIN 0TBeT. KOMIIOHEHTaMu IIUTOCKEIETA SBIISIOTCS:

a) crucTeMa KaHaJOB M BaKyoJiel UTOMIa3Mbl;0) OpraHeibl CeHaIbHOTO Ha3HAYCHUS U

GUOPWIISpHBIE CTPYKTYPHI;B) MUKPOTPYOOUKH, MUKPO(DHUIAMEHTHI, IPOMEKYTOUHBIC



(I)I/IJIaMCHTLI;F) BCA CHUCTEMA OPIraHCILI KIICTKH, 06CCH€‘II/IBaI-OHlaﬂ YCTOﬁqHBOCTB K

MOBPEXKICHUAM

Kpurtepun nocTuskeHusimeTanpeAMeTHBIX pe3yJIbTaTOB 00y4YeHust
ydalerocsi pyu NnpeacTaBjieHuN KelcoB, pelleHUii CHTYallHOHHBIX 32124 M 3a10HUTe

pedeparoB

Kpurepuu basibl
1. [Toka3aHbl 3HaHUS U3 PA3TUUYHBIX O0JIACTEH €CTECTBEHHBIX HAYK, 5
OTBET M3JI0XKEH JINTEPATYPHBIM SI3BIKOM, JIOTUYEH, JTOKA3aTEIICH.
2. CBoboaHOE OnIEpHpPOBaHNE OMOJOTUYECKIUMH TIOHATHIMH U 5
TEPMUHAMU.
3. [Ipeacrasnena nuuHasi, 000CHOBaHHAsI 1 ApryMEHTHPOBAaHHAs 5
IIO3ULKS YYAIIErocsi 0 BOIPOCY.
1. [Toka3aHbl 3HaHUS U3 HECKOJIBKUX (HE OoJiee TpEX) obOnacTeil HayKH, 4

OTBET U3JIOKEH JINTEPATYPHBIM S3BIKOM, JIOTUYEH; IOIYCKAaeTCs HE
Oosee 0HOM OMMOKH, KOTOPYIO YUALTUICS MOXKET CAMOCTOSITEIBHO
UCIIPaBUTb.

2. OnepupyeTr OMOJIOTHYECKUMU MTOHATUSIMU U TEPMUHAMU; 4
JOTMyCKaeTcst He 0os1ee OJJHOM OIIHMOKHU.
3. Ilpencrasiena JJMYHASI TO3ULHKS YYALIETOCs IO BOIPOCY. 4

1.ITokazanbl 3HAaHUS U3 HECKOJIBKUX (HE OoJiee IBYX) o0acTei HayKH,
OTBET U3JI0KEH JIMTEPATYPHBIM SI3bIKOM, JIOTUYEH; JOITYCKAeTCs
HECKOJIBKO OIIHUOO0K (He Oosee TPEX), KOTOPbIE yUalTUHCs MOXKET
UCIIPaBUTh KaK CAMOCTOATENBLHO, TAK U C MOMOIIIbIO TPENoAaBaTelIs.
2. OnepupyeT OMOJIOTHYECKUMU MOHATUSIMU U TEPMUHAMU;
J0ITycKaeTcst He 0oJiee IBYX OIIHUOOK, KOTOPhIE MOYKET UCIIPABUTH KakK
CaMOCTOATEIIbHO, TAK U C MOACKA3KOM IpenoaaBaTelis.

3. JInuHasg no3uuus y4amerocs 1o BOIpocy He MPEeACTaBIIEHa.

1.IToka3aHbl pa3pO3HEHHBIE 3HAHUS IO TEME BOIIPOCA C 1
CYILIECTBEHHBIMH OIIMOKaMU, OTBET HE JIOTUYEH;
2. IlyTaercsi B OCHOBHBIX MOHATHSIX U TEPMUHAX; JOMYCKAET MHOTO 1
omubok (bonee TpEX), KOTOPbIE HE MOXKET UCTTPABUTH KaK
CaMOCTOSITENIBHO, TaK U C MOJICKA3KOM MpEInoaaBarelis.

3. JInuHas mo3unus y4anierocsi o BOIpocy He MpeAcTaBjeHa. 0

MakcuMalibHOE KOJIMYeCcTBO OamioB 15.

IIporpamma ocBOeHA MOTHOCTHIO, eciii HaOpaHo 14-15 6aos;
ITIporpamma ocBoeHa B IOCTaTOYHOM CTEeTeHH, eciau HaOpaHo 10-13 6aios;
OcHOBHOE cojiepKaHUe MTPOTPaMMBbI OCBOCHO, €CJTi HaOpaHo 6-9 6aios;
[Iporpamma He ocBoeHa, eciau HabpaHo 0-5 OamioB.






