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1. HEJIM U 3AJIAYUN AU CIHUTIJINHBbI
e ocBOCHUA TMCHUIINHBI (MOYJIs):

[{enpr0 OCBOSHUS TUCHIUTUIHHEI SBISICTCS U3YYCHHIE TEOPETUICCKIX 3HAHUN Pa3HOOOpasus
PaCTHTENBHBIX OPTAaHU3MOB, METOJIOB HCCIICIOBAHUS, ONMCAHUS NX aHATOMHYECKUX H
Mopdonoruaeckux 0coOOCHHOCTEH

3apaum :

1. BeisicHeHre 0COOEHHOCTEH PACTUTEIIHPHONKIIETKY;

2. 3ydyeHne muTOIOTHYECKUX 0COOCHHOCTEH TKaHEeH paCTUTEILHOTO OPraHu3Ma B
CBSI3H C BBITIOJTHAEMBIMUD YHKITUSIMU;

3. BeIsicHeHHE 3aKOHOMEPHOCTEH pa3MeNIeHNs TKAaHESH B pa3TUYHBIX OpraHax
pacTeHuii, pa3HOOOpa3ue BaXHEHUIIIUX CTPYKTYD;

4. 3y4yeHne aHaTOMHH U MOP(OJIOTHH BETETATHBHBIX OPTAHOB PACTEHUS B CBSI3U C
BBITIOJTHSIEMBIMU (DYHKITUSIMU, BOSHUKHOBEHHUE UX B TIPOIIECCE IBOJIIOIHMH U YBOJIOIIMOHHBIC
npeoOpa3oBaHus;

5. 3ydenue aHaTOMUU U MOP(OJIOTUY TCHEPATHBHBIX OPTaHOB PACTEHUS B CBSI3U C
BBITIOJTHSIEMBIMU (DYHKITUSIMU, BOSHUKHOBEHHUE HX B TPOIECCE IBOJIIOIHMH U YBOJIOIIMOHHBIC
npeoOpa3oBaHus;

6. BeIsICHCHHE BITUSHUS YKOJIOTUYECKUX YCIIOBUH Ha (OPMHUPOBAHUE OTACITBLHBIX
OPTraHOB U CHCTEM.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII
Hukn (pazgen) OIT: B1.0O
TpeGoBanus k npeaABapuTeIbHOI MOATOTOBKE 00y4al01erocs:

Hucnunnuna npoBoautcs Ha 1 kypece o0yuenus (1 - 2 cemectpsi). [IpeaBapurenbHas
MOATOTOBKA JIOJI’KHA COOTBETCTBOBATH 0230BOMY IIKOJIBHOMY YPOBHIO 3HAHMI 00 aHATOMHH U
Mopdonorun pactenuii. Bo BTopom cemMectpe MOTYT ObITh HCIIOJIB30BAHbI 3HAHUS,TIOTyYCHHbBIS
MIPU OCBOCHHUH TUCIUIUIMHEI [louBOBeIeHNE

JMCUMIIMHBI (MOYJIH) U MPAKTHKH, 1JI51 KOTOPbIX OCBOEHHE TAHHOW JUCIUNJIMHBI
(MoayJisi) He00X0AMMO KaK MpealecTBYIOLIee:

[lutanue u ynoOpeHue caioBbIX KyJIbTYp

OBo111€BOACTBO

ITIimonoBoacTBO

Bunorpagapctso

LIBeToBOACTBO

JlexopaTuBHas 1E€HAPOIOTHS

WHTpoAyKIIMS U aKKIMMAaTU3alHUs PACTeHUN

JlexopaTuBHBIE pacTeHUs MPUPOAHOHN (IIOPHI B TaHIIIAQTHOM AH3aiiHe

CemeHHast penpoOAYyKIUs KyJIbTYPHBIX paCTEHUM

Xpanenue u nepepaboTka IPOAYKIIUU CATOBOACTBA

JlykoBUYHBIEC paCTEHUS B CaJJOBOM JIH3aiHE

O3HakoMUTENbHAS TPAKTHKA

[TpakTHKa 1O arpoTeXHUKE

TexHomornueckas mpakTUKa

3. OFBEM JIUCHUIIJINHBI

O01mast Tpy10eMKOCTh 8 3ET
YacoB 110 yueOHOMY IUIaHy 288
B TOM 4YHcJe:

CaMOCTOsATeNIbHas paboTa | 138




4aCOB Ha KOHTPOJIb

54

4. INTAHUPYEMMBIE PE3YJIBTATbBI ObYYEHUS 110 JUCHUIIVIMHE,
COOTHECEHHBIE C IINTAHUPYEMbIMH PE3YJIbTATAMU OCBOEHUA

OBPA30BATEJIbHOM ITPOI'PAMMBI

OIIK-1.3: Mcnonp3yeT 6a30BbIe 3HAaHUS OOTAHUKH, 300JI0THH, MUKPOOHOJIOTMH, SKOJIOTHH U
MMOYBOBE/ICHUS B MPOPECCHOHATBHON JIeITeTbHOCTH

5. BUAbI KOHTPOJIA

Bunsl KOHTpOJIL B ceMecTpax:

9K3aMCHBI

| 1,2

6. SI3BIK IIPEIIOJJABAHUA

SI3BIK NIpenoaBaHus: pyCCKU.

7. CTPYKTYPA M COAEP)KAHUE JUCHUTIJIMHBI (MOYJIST)

HanmeHoBaHUeE pa3iesioB U TEM

Bun
3aHATHUSA

Cem.

Yacos

IIpumeuanue

Paznen 1. Pasnen 1. PacturennpHas KieTka

11

PACTUTEJIbHAA KJIETKA.
OCO0EHHOCTH PaCTUTEIBHOM KIICTKH.
VYeTpoiicTBO MUKPOCKOTIA U MpaBUiia PabOThI
C HUM, IIPUTOTOBJICHHE MUKPOIIPEIIApaTOB.
OO6mme 0cCOOEHHOCTH PACTUTETHHOM
kietku. [{uTomnaszma, memOpana
nurtoruiazMel. Sapo. Opranouasl
HUTOIUIa3Mbl. BakyoJi, KJI€TOUYHBIN COK,
BKJIFOYCHM, BellecTBa 3amaca. O0ojrouka
pacturensHoOM KieTku. [lopsl, nepdoparmu.
Kinerounsie cBsi3u, MEeXKKIETHUKH. THUITHI
pocTa KJIETOK.

ToTunaTreHTHOCTb.

Jlex

1.2

PACTUTEJIbHAA KJIETKA.
Oco0eHHOCTH PACTUTENHHON KIETKH.

Y CTpoiCTBO MUKPOCKOTIA U TIPaBHIia pa0OThHI
C HUM, TIPUTOTOBJICHHE MUKPOTIPETIapaTOB.
OO6mme 0cOOEHHOCTH PACTUTETHHOM
kietku. [{uTomnaszma, memOpana
nuromiasMal. Snpo. Opranonasl
UTOIUIa3Mbl. BakyoJii, KJI€TOYHBIN COK,
BKJIIOUCHHUS, BemecTBa 3anaca. O0oao4dka
pacturensHOM KieTku. [lopsl, nepdoparyu.
Kierounsie cBsi3u, MEXKIETHUKH. THITHI
pocTa KIIETOK.

TOTUIIaTEHTHOCT.

JIab




1.3

PACTUTEJIbHAS KJIETKA.
Oco0eHHOCTH PAaCTUTEIHHON KIIETKH.
YCTpoicTBO MUKPOCKOTIA U TTpaBUIIa paboThI
C HUM, IPUTOTOBIICHUE MUKPOIPETIapaToOB.
OO0111e 0COOCHHOCTH PAaCTUTEIBLHOM
kieTku. [luromnasma, MmeMOpana
nuToruiazMel. Sapo. Opranousi
HUTONIa3Mbl. Bakyosu, KJIETOUHBIN COK,
BKIIIOUEHUS, BemecTBa 3amnaca. O0omouka
pacturenbHOM KieTku. [lopsl, nepdopamnmm.
KrneTouHsie CBS3M, MEKKICTHUKH. THIIBI
pocTa KJIETOK.

ToTUNaTEeHTHOCTD.

18

Paznen 2. Paznen 2. Tkanu pacreHuit

2.1

TKAHU PACTEHUM.

Txanu. Bo3HUKHOBEHNE TKAHHU B 3BOIIOIHNH,
MPUHIUI KJIacCUDHUKAIIIN
OO0pa3oBaTeabHbIC TKaHU.

MHoroo6pasue MoCTOSHHBIX TKaHEeH.
ITokpoBHBIE TKaHU. MexXaHMYECKUE TKaHHU.
[IpsanunbHbie pactenus. [IpoBoasmue
TKaHu. Kcunema, ee mpoBosIINe 3J1IeMEHTHI.
®j105Ma, €€ MIPOBOJISIINE IJIEMEHTHI.
IIpoBodue my4dKu.

Jlex

2.2

TKAHU PACTEHUI.

Txanu. Bo3HUKHOBEHNE TKAaHHU B YBOIIOINH,
MPUHIUI KJIacCUDHUKAIIIN
OO0pa3oBaTeabHbIC TKAHU.

MHoroo6pa3ue NoCTOSHHBIX TKaHEH.
[TokpoBHBIE TKaHU. MeXaHNYECKUE TKaHMU.
[IpsanunbHbie pactenus. [IpoBoasmue
TkaHu. Kcunema, ee mpoBOASIINE SJIEMEHTHI.
®no3ma, ee TPOBOASIINE FTEMEHTHI.
IIpoBodmye my4dKu.

JIab

10

2.3

TKAHU PACTEHUI.

Txanu. Bo3HUKHOBEHME TKAaHHU B DBOIIOIHNH,
MIPUHIUT KJIacCU(DUKAITUN
OO6pa3zoBaTenbHbIC TKAaHU.

MHoroo6pa3ue NoCTOSHHBIX TKaHEH.
[TokpoBHBIE TKaHU. MeXxaHNYECKUE TKaHU.
[IpsanunbHbie pactenus. [IpoBoasmue
TkaHu. Kcunema, ee mpoBOASIINE SJIEMEHTHI.
®no3ma, ee TPOBOASIINE FTEMEHTHI.
[IpoBodmye my4dKu.

18

Pa3nen 3. Pazxgen 3. AHaToMUUeCcKHEe
0COOEHHOCTH OCEBBIX OPTraHOB PACTCHUM




3.1

AHATOMUWYECKHUE OCOBEHHOCTHU
OCEBBIX OPTAHOB PACTEHUI.
Crebenb. Pa3BuTre aHaTOMUYECKOM
CTPYKTYpbl. AHATOMHYECKOE CTPOCHHE
cTe0Jiell TPaBIHUCTBIX PACTEHUMN.
AHaTOMHYECKOE CTPOCHHE MHOTOJICTHUX
cTeliiel IpeBECHBIX PACTEHUH.

Kopenb, ero ocHOBHbIC (DYHKIIUU.
Mepucrema KopHs. 30HBI KOPHS, UX
3HaYCHHE U CTPYKTYPHBIE OCOOCHHOCTH.
DopMHUpPOBaHUE IEPBUYHOMN CTPYKTYPbI
KopHsi. OCOOEHHOCTH aHATOMHYECKOTO
CTPOECHUS KOPHEH OJTHOJIONBHBIX U
JIBYJIOJIbHBIX PACTCHUIA.

3anoxeHue kamOus u popmMupoBaHue
BTOPUYHOU CTPYKTYPBI KOPHSI.

MHoroneTHIEe KOPHU JIPEBECHBIX PACTCHHIA.

CXOI[CTBO H pas3jiniusg B aHATOMHYCCKOM
CTPOCHHUU KOPHA U creds.

Jlex

3.2

AHATOMUYECKHUE OCOBEHHOCTHA
OCEBBIX OPTAHOB PACTEHUI.
Crebenb. PazBuTre anaTOMUYeCcKOi
CTPYKTYpPbl. AHATOMUYECKOE CTPOCHUE
cTe0Jiell TPaBIHUCTHIX PACTEHUMN.
AHAaTOMHUYECKOE CTPOCHHE MHOTOJIETHUX
cTelJiei TpeBECHBIX PACTEHUH.

Kopenb, ero ocHOBHBIC (DYyHKIIUH.
Mepucrema KopHs. 30HBI KOPHS, UX
3HaUEHUE U CTPYKTYPHbIE OCOOEHHOCTH.
DopMHUpPOBaHUE TEPBUYHOMN CTPYKTYPHI
KopHsi. OCOOEHHOCTH aHATOMUYECKOTO
CTPOCHUSI KOPHEH OHOIONIBHBIX U
JIBYZOJBHBIX PACTEHUM.

3anoxxeHue KkaMous u popmMupoBaHUe
BTOPUYHOU CTPYKTYPHI KOPHS.

MHorosneTHue KOpHU IPEBECHBIX PACTEHUN.

CXOJCTBO ¥ pa3nuyusi B aHATOMHYECKOM
CTPOEHUH KOPHS U CTEOIS.

JIab

14




3.3

AHATOMUWYECKHUE OCOBEHHOCTHU
OCEBBIX OPTAHOB PACTEHUI.
Crebenb. Pa3BuTre aHaTOMUYECKOM
CTPYKTYpbl. AHATOMHYECKOE CTPOCHHE
cTe0Jiell TPaBIHUCTBIX PACTEHUMN.
AHaTOMHYECKOE CTPOCHHE MHOTOJICTHUX
cTeliiel IpeBECHBIX PACTEHUH.

Kopens, ero ocHoBHBIC (DYHKIIHH.
Mepucrema KopHs. 30HBI KOPHS, UX
3HAUEHUE U CTPYKTYPHBIE OCOOCHHOCTH.
DopMHUpPOBaHUE IEPBUYHOMN CTPYKTYPbI
KopHsi. OcCOOEHHOCTH aHATOMHYECKOTO
CTPOECHUS KOPHEH OJTHOJIONBHBIX U
JIBYJIOJIbHBIX PACTCHUIA.

3anoxeHue kamOus u popmMupoBaHue
BTOPUYHOU CTPYKTYPBI KOPHSI.
MHoroneTHIEe KOPHU JIPEBECHBIX PACTCHUIA.
CX0/CTBO U pa3inyus B aHATOMUYECKOM
CTPOEHHUH KOPHS U CTEOIS.

22

Pasnen 4. Paznen 4. AgatoMud aucta

4.1

AHATOMUA JIMCTA.

Jlucrt. 3anokeHue u pa3BUTUE JIMCTOBBIX
3a4aTKoB. PocT 1HCcThEB. AHATOMHYECKOE
CTPOCHHE JIUCTHEB.

Jlex

4.2

AHATOMUA JIMCTA.

Jluct. 3anokeHue u pa3BUTUE JIUCTOBBIX
3a4aTKoB. PoCT IHCThEB. AHATOMHYECKOE
CTPOCHHE JIUCTHEB.

JIab

4.3

AHATOMUA JIUCTA.

Jluct. 3anokeHue U pa3BUTHE JUCTOBBIX
3a4aTKoB. PocT IHCcThEB. AHATOMHYECKOE
CTPOCHHE JIUCTHEB.

Pasnen 5. Pazgen 5. AgaroMmudeckue
0COOEHHOCTH pacTEeHUI pa3HbIX
JKOJIOTUYECKUX IPYIIIT

5.1

AHaToMHuYeCKH€e 0COOEHHOCTH pacTeHHM
pa3HbIX FKOJIOTMUECKUX TPYIIT

Jlex

5.2

AHaToMHuYeCKHe 0COOEHHOCTH pacTeHHM
pa3HbIX IKOJIOTMUYECKUX TPYIIT

Cp

Paznen 6. Paznen 6. [loaroroBka Kk sK3aMeHy
1o yacTtu "AHaTtomusi pacreHui"

6.1

3K3aMeH, IMOATrOTOBKA K OK3aMCHY

DK3aMeH

27

Paznen 7. Paznen 7. BRenenue B
MOP(OJIOTHIO PACTCHHM

7.1

BBEJIEHUWE B MOP®OJIOTUIO
PACTEHUI.

[Tpenmer, 3a1auu 1 METOABI MOPGHOIOTUN
pacTteHuii. 3HaueHNE HayKH, BO3MOKHOCTb
yrpaBieHus: popMooOpa30BaHUEM.
BosuankHoBeHHE (hOpMBI TENa pacTEHUs B
MIPOIECCE IBOTIOIUU

Jlex




7.2

BBEJIEHUE B MOP®OJIOT IO
PACTEHUIA.

IIpeamer, 3a1aun U1 METOIBI Mopd)onorm/l
pacTeHul. 3HaUE€HUE HayKU, BO3MOKHOCTh
yIpaBieHus: GOpMOOOPa30BAHHUEM.
BosuukHOBeHHE (hOPMEI Tela pacTEHUS B
IIponecce 5BOJTIOINN

Pasnen 8. Paznen 8. Cems

8.1

CEMSI.

Cems. opmupoBaHue U CTPOCHUE CEMEHH,
YaCTH CEMSH, TUIIbI CEMSIH OAHOAOJbHBIX U
IByH0JbHBIX. [IpopacTanue ceMsH.
Krnaccudukanus nmokost. Tumnel mpopactanus,
CTPOEHHUE TPOPOCTKOB.

Jlex

8.2

CEMSI.

Cems. ®opmupoBaHe U CTPOCHUE CEMEHHU,
YaCTH CEMSH, THUIIbI CEMSIH OJTHOOJbHBIX U
IBYIOJbHBIX. [IpopacTanue ceMsH.
Knaccudukanms mokost. Tursl npopactanus,
CTPOEHHE NMPOPOCTKOB.

JIa6

8.3

CEMAI.

Cems. opmupoBaHue U CTPOCHUE CEMEHH,
YaCTH CEMSH, THUIIbI CEMSIH OJTHOOIbHBIX U
IBYIOJbHBIX. [IpopacTanue ceMsH.
Knaccudukanms mokost. Turel npopactanus,
CTPOEHHE NPOPOCTKOB.

Cp

12

Paznen 9. Paznen 9. Kopens u kopHeBbIe
CHUCTCEMBbI

9.1

KOPEHb 1 KOPHEBBIE CUCTEMBI.
Kopens. KopreBble cuctemsl, MeTaMopdo3bl
KOpHS

Jlex

9.2

KOPEHb 11 KOPHEBBIE CUCTEMBI.
Kopens. KopneBsie cucremsl, MeTaMmop(o3bl
KOpHs

JIab

9.3

KOPEHb 1 KOPHEBBIE CUCTEMBI.
Kopens. KopHeBble cuctembl, MeTaMop}o3bl
KOpHSI

12

Pasnen 10. Pazgen 10. IToGer. Cucrema
1o0eros

10.1

I[TOBET. CUCTEMA IIOBEI'OB.
[Tonsatue o mobere. Knaccudukarnms
rmooeroB. TUIbI HApacTaHUs M BETBJICHHUS,
MeTaMop(}o3bl M0OEToB

Jlex

10.2

I[TOBET. CUCTEMA IIOBET'OB.
[Tonstue o mobere. Knaccudukarus
rmooeroB. TUIbI HApacTaHUs M BETBJICHHUS,
MeTtamopdo3sl moberos. OnpeneneHue
JIEPEBHEB U KYCTAPHUKOB B OC3JIMCTHOM
COCTOSTHUH

JIa6

10.3

I[TOBET. CUCTEMA IIOBET'OB.
[Tonstue o mobere. Knaccudukarus
mooeroB. TUIbI HApacTaHUS M BETBJICHHUS,
MeTtamopdo3sl moderos. OnpeaeneHue
JIEPEBbEB U KYCTAPHUKOB B OC3JIMCTHOM
COCTOSTHUH

12




Pazgen 11. Pasnmen 11. Jluct

111

JIUCT.
JIuct. Mopdonoruueckoe pazHoodOpasue.
Jlucropacnonoxxenue

Jlex

11.2

JIMCT.
JIuct. Mopdosoruueckoe pazHoooOpasue.
Jlucropacnonoxxenue

JIa6

11.3

JINCT.
Jluct. Mopdonorudyeckoe pazHooOpasue.
JlucropacroiokeHue

Cp

Paznen 12. Paznen 12. )Kuznennsie popmbl
pacTeHui

121

YKM3HEHHBIE ®OPMbI PACTEHUI.
[TonsTHE O )KM3HEHHOH (opMme.
Krnaccudukanus no Paynkuepy u 3kosoro-
Mopdostoruueckas U.I'. u T.H.
CepeOpsaKOBBIX

Jlex

12.2

’KI3HEHHBIE ®OPMbI PACTEHMUIA.
[TonsTHE O )KM3HEHHOM (hopMe.
Knaccudukamnus mo Paynkuepy u a3xom0ro-
Mopdomoruueckas U.I'. u T.W.
CepeOpsiKOBBIX

JIab

12.3

YKMU3HEHHBIE ®OPMbI PACTEHU.
[TonsiTe o )xU3HEHHOH dopme.
Knaccudukanusa no Paynkuepy u sxosoro-
Mopdostoruueckas N.I'. u T.H.
CepeOpsKOBBIX

12

Pazgen 13. Paznen 13.I'enepaTuBHbIe
OpraHbl IBETKOBBIX paCTeHI/Iﬁ

131

I'EHEPATUBHBIE OPT'AHbBI
BETKOBbBIX PACTEHUMU.
I'enepaTuBHBIE OpPraHbl HBETKOBOTO

pacTeHus: IBeTOK, tiof. Mx pasHooOpasue.

Jlex

13.2

I'EHEPATHIBHBIE OPTI’AHbI
IIBETKOBbBIX PACTEHHUMU.
I'enepatuBHBIE OPraHbl BETKOBOT'O

pacTeHus: IBeTOK, miof. Mx pasHooOpasue.

JIab

13.3

I'EHEPATHIBHBIE OPTI’AHbI
IIBETKOBbBIX PACTEHHUMU.
I'enepaTuBHBIE OpPraHbl BETKOBOT'O

pacTeHus: IBeTOK, mwiof. Mx pasHooOpasue.

12

Paznen 14. Paznen 14. [logroroBka k
sK3aMeHy 1o 9actu "Mopdonorous
pacTeHuii"

141

BKSaMeH, IMOATOTOBKA K 3K3aMCHY

DK3aMeH

27

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

I/IH(I)OpMaLII/IOHHO — KOMMYHHUKAaIIMOHHAA TCXHOJIOT U

['pyImIoBbie TEXHOJOTUU
[TpoGaemMHoe oOydueHHe
HccnenoBaTenbCKue METO/IbI B O0yUCHHUN

Crnncok 00pa3oBaTe/IbHbIX TEXHOJIOT Uil

Texnomorun Pa3BUTHA KPUTUYCCKOTO MBIIIJICHUSA




2 | AKTHBHOE CITyIlIaHHE

8. OHEHOYHBIE MATEPHAJIbI IJI51 TIPOBEJTEHWA TEKYIIEA "
INPOMEXYTOYHOU ATTECTALIUA

8.1. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl IPOBECIACHUS Telcymei/i aTrecranmumn

[TprMeprl OLIEHOYHBIX MATEPHAIOB JJIsl IPOBEACHMS TEKYIIEH aTTeCTalluy IPUBEACHbI B
IIPUIJIOKEHUU 2

8.2. OIIeHO‘lHI)Ie MaTepUuaJbl 1JId IIPOBECACHUA HpOMe)l(yTO‘lHOﬁ arrecranmuu

HpI/IMepH OLCHOYHBIX MAaTCPUAJIOB IJIA ITIPOBCACHUA HpOMe}KYTO‘IHOI\/'I arrecrauuu
IIPUBCACHEBI B IIPHUIJIOKCHUU 2

8.3. TpeOoBaHUs K PETHHT-KOHTPOJIIO

TpeboBaHMs K pEHTUHT-KOHTPOJIIIO IPUBEACHBI B IPUIIOKEHUH 2

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JTUCLUILIMHBIL (MOLYJIS)

Pexomenayemasi mureparypa

OcHoBHAas

HIugp Jluteparypa

JI.1.1 [BuxTopoB, Mopdoiorus pactenuii, MockBa: MOCKOBCKHIA 1e1aroruueCKuit
rocyaapcTBeHHbIN yHuBepeuret, 2015, ISBN: 978-5-4263-0238-9,
URL.: https://znanium.com/catalog/document?id=122097

JI.1.2 [I'ynenkosa, BuktopoB, Anaromus pactenuid. Yacte 1. Knerka. Tkanu, Mocksa:
MOCKOBCKHUH TIeTarOTUHIeCKHi rocy1apcTBeHHBIN yHIBepcuTeT, 2015, ISBN: 978-5-4263-
0239-6,

URL.: https://znanium.com/catalog/document?id=32210

JI.1.3 | Buxrtopos, I'onun, KypanoBa, Anatomust pactenuii. Yacte 2. BereratuBHble oprassi,

-5-4263-0560-1,
URL.: https://znanium.com/catalog/document?id=375122

JdomostHnTEIbHAS

Iugp Jluteparypa

J1.2.1 [Smckux W.E., ®ununmnosa WU.I1., Aratomust u mopdonorus pacteHuit, KpacHosipck:
Cubupckuii penepanbubiii yausepcuret, 2016, ISBN: 978-5-7638-3409-3,
URL.: https://znanium.com/catalog/document?id=328419

Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

Ayaur-1 OobopynoBanue

5-316 MYyJIBTUMEAUMHBIN KOMILIEKC, IEpEHOCHON HOYTOYK, yueOHas MeOelnb

5-318 MYyJIBTUMEAUMHBIN KOMILIEKC, IEpEHOCHON HOYTOYK, yueOHas MeOelnb

5-320 | MHKpPOCKOIIBI, CBETHJIbHUKH HACTONbHBIE, IEPEHOCHOW MYIbTUMEINIHBINA KOMILIEKC,
MEPEHOCHON HOYTOYK, yueOHasi MeOeb

11. METOJAUYECKHUE MATEPHAJIBI VIS OBYYAIOLIIUXCSI IO OCBOEHUIO
JUCHUIIIAHBI

METOANYECKUE YKA3AHMUS no moAroToBKe 1 BBITTOJIHEHUIO J1a00paTOPHBIX paboT, 1o
MOJATOTOBKE U BBIMOJIHEHUIO CAMOCTOSATEIbHON PabOThI, ISl MOATOTOBKH K K3aMeHYy U TpeOoBaHuUs
K PEUTHHT-KOHTPOJIIO MIPEACTABIIECHBI B IPUJIOKEHUH 1.

MNPUJIOKEHME 1

OIIEHOYHBIE MATEPHAJIBI 1151 TPOBEJAEHUS TEKYIIEN ATTECTAIIAU (ITPUMEPBHI)

TunoBbie KOHTPOJIbHbIE 32IAHUSI ¥ CIIOCO0 MPOBEXEHHs TEKYyIei KpuTtepuu olleHUBaHUA H IIKAJIA
arrecranum OLlCHUBaHUA

IlIpakmuueckue 3a0anusn Ouenusaemcsn: pabota c

MHUKPOCKOIHYECKOM TEXHUKOM,




3aoanue 1.PACTUTEJIBHAS KJIETKA. IIUTOITJIA3SMA, CBOMICTBA
[IUTOIIIA3ZMBI

Llenvs pabomvl: BhIACHUTH O0Lee CTPOCHHE PACTHUTENbHOW KieTkH. J[oka3arsh
M30UpaTeNbHY0 POHUIAEMOCTh OrPAHHUYHBIX MEMOpAH.

Mamepuanel u o6vexmor: nyk pemdateiii (Alliumcepal.), 8% pacteop NaCl.

Xo0 pabomr:

1. IpUroTOBUTH NpEIMETHBIE U TIOKPOBHBIE CTEKIA.

2. HaHECTHU Ha MPEIMETHOE CTEKJIO KPYIHYIO KaIlTIO BOJIBL.

3. M3 MACHCTOM yellyu Jyka BeIpe3aTh HeOomblIoi Kycouek (0,5 — 1 cm?). C
BHYTpPCHHEH (BOTHYTOH) CTOPOHBI CHATH KOXKHILY, MOIICTINB €€ HUIIION FITH
nuHOeToM. [lonokuTe €€ B Kamio BOABI IO BO3MOXKHOCTH HE CMHHAs,
HaKPBITh IOKPOBHBIM CTEKIIOM.

4. paccMOTpeTb NPH MAJIOM YBEIMYEHHHM HamOolee yaadHOe MeCTO Ha
npenapare. O0paTuTh BHUMaHue Ha OPMY KIIETOK, HAUTH [P0, TOCTapaThCs
OIpENIeNUTh IPAHUILY BaKyOIIH.

5. mepeBecTH MHUKpockon Ha cuibHOoe yBenmuenue (20X, 40X). mocraparbces
HaWTH NMOPHI B 000JI0YKE, TPAHHUIIBI MEXTY 000JI0YKaMU COCEIHUX KIICTOK.

6. 3apucoBatb 2 — 3 kieTku. OTMETHTH 000JIOUKY, BaKyOJIb C KJIIETOUYHBIM COKOM,
IU1a3MaieMMy, TOHOIIACT, SIPO.

7. BepHYTb MHKpOCKOI Ha cnaboe yBenwdeHume. He cHumast mpemapara,
TIOJIOKUTD TOJIOCKY (PHIBTPOBAIBbHON OyMaru psiioM ¢ MOKPOBHBIM CTEKIIOM
CJIeBa TaK, YTOOBI BOA OTTATUBANIACH M3-T10]] CTEKJIA — IT0JI0CKa Oymaru Oyaer
MOCTENEHHO HaMOKaThb. C IPOTHBOIOIOKHOI CTOPOHBI OT IIOKPOBHOTO CTEKIIA
HaHECTH HECKOJNbKO Kamenb pactBopa NaCl. OH Oyzer BTATHMBATHCS IMOJ
MOKPOBHOE CTEKJIO U 3aMELaTh BOAY.

8. crenuTh 3a M3MEHEHHEM MPOTOILIACTA B KileTKax. [locTeneHHo nurToruiazma
Oymer  orcraBath  OoT  oOomouku. HaiiTh  pasHble  COCTOSIHUS
IU1a3MOJIM3UPOBAHHBIX KJIETOK, pa3HbIC BU/BI INIA3MOJIH3A.

9. 3aMeHUTH MOJOCKY (PUIBTPOBAJIBHOW Oymaru M Iua3MoiuTHk (8% pacTBop
NaCl) Ha Bozy, BEpHYTb KJIETKH B IIEpPBOHAYaJIbHOE COCTOSIHUE — MPOCIIEIUTD
JIETIIIa3MOJIH3.

10. 3apucoBaTh KJIETKH B COCTOSTHUH IUIa3MOJIN3A.

(Dopma omuemHnocmu. PUCYHKH HHaSMOHHSHpOBaHHOﬁ u
HeHHaSMOHHBHpOBaHHOP‘I KJICTOK JIyKa pen4yaroro ¢ 0003HAYCHUSAMH B alIbOOME.

CIIOCOOHOCTh  HAONIOAEHHMS  3a
00BbEKTaMH, CIIOCOOHOCTH
ONPENENATh OTACIBHBIC CTPYKTYPBI
pacTUTEIBLHON KIIETKH,
CIIOCOOHOCTE OOBACHATD

OTMCYCHHBIC SABJICHUSA U TPOLICCCHI.

2 fanna — IUIA3MOJIU3 U
JEIa3MOIIn3 MPOBEICHBI,
0o003HaUeHHUA  CICNaHBl  BEpPHO,

00BsSICHEHH TIPaBUIIHHEIE.

1 6ann — nna3Monu3 U IEIIa3MOJIN3
MPOBECHBI, OJHAKO O00O03HAYCHHUS
C/IeTaHbl HE OCTATOYHO BEPHO WIIH
00DBsICHEHUS YaCTUYHBI.

0 oOannoe — TIa3MOIU3 U
JIETUIa3MOJIM3HE TIPOBECHBI.

IIpakmuueckue 3a0anus

3aoanue 1. OIIPEAEJEHUE JEPEBBEB UM KYCTAPHUMKOB B
BE3JINCTHOM COCTOSHUU

Lenw pabomei: HayduTbCsi CaMOCTOSTEIbHO OMPEACISITh THUI HAPACTaHUSA H
BETBJIEHUS IOOETOB.

Mamepuanvi u 06vexmul: TOOETH Pa3HOOOPA3HBIX IPEBECHBIX PACTECHHI

Xoo pabomwi

PaccmoTperh moOErd pasHbIX JPEBECHBIX pacTeHUil (JIMIbI, Oepe3bl, TOMOJI,
onbxu, ayba u jap.). HaiiTh npusHakd, MO0 KOTOPHIM MOXKHO WX OTJIHYUTH:
pacrojoeHue movek, ux Gopma u CTpOeHHUE, HBET Nobera, XxapakTep JIMCTOBBIX
pyOILIOB ¥ CIEA0B U T.1I.

3aoanue: Tlonp3ysacs oNpeAeanTeNneM, ONPEAEINTs 0 HoOeraM MpeaIoKeHHbBIX
pacTeHMH WX BHIOBYIO TIPHUHAUICKHOCTh. 3amucaTh MOP(HOIOTHIECKYIO
XapaKTepUCTHKY Pa3HBIX BHIOB B TAOIHITY.

B mpormecce camMoCTOSTENHHON WHAMBHAYadbHON pabOTHI OMpEeNeTnTh
OCHOBHBIE BH/IbI IPEBECHO-KYCTaPHUKOBOW ()JIOpHI HAllel MOJIOCHI B OE3JIMCTHOM
COCTOSTHHH. 3HATh JJATHHCKHME HAa3BaHUs, yMETh Pa3Inyarh 0 MOP(OIOrHIecKuM
IIPU3HAKaM.

Tabmuna 1.
Ilpusnaku | Pacronoxe- | Xapakrtep [Touko- Hpyrue
HHUETIOYEeK JUCTOBBIX | CIOXKEHHUE TIPU3HAKH
pyO110B U (BET KOPHI,
CIIeZIOB XapaxTep
YCUCBUYCK U
Hazpanue Ip.)
BU/IA

OMEH ueaemcs: HCIIOJIb30BAHUEC
MCETOAUKH OIPCACIICHUA paCTeHI/Iﬁ
IO ONPCACTIUTEIITO.

20 6annoe (25 6udoe) — pacteHus

OIPECACIICHBI IMpaBUJILHO.
Brimumcansr OTJIINYUTCIIBHBIC
IIPpU3HAKH. CTy,HeHT MOXET
APTYMEHTHPOBAHHO J0Ka3aTb

MIPaBUIBHOCTB OTIPEICIICHHS.
13 6annoe (25 euoos) — pacrenus
OTIpeICIICHBI MPaBIIBHO, HO
CTYJIEHT HE MOJKET
apryMEeHTHPOBaTh  IPABHIBHOCTH
OTIpeJIeIICHUSI.

8 oannose (25 euoos) —
3aMeYaHus K OTIPE/ICIICHUIO.
0 6annoe — onpesieneHNe HEBEPHO.

€CTh




P eu
JIATUHCKOE

Dopma omuemnocmu:Cnathb 3auer 1o teme (odopmiieHHas TabiuLa, 3HAHHE
JIATUHCKUX Ha3BaHWU U B «IUII0» He MeHee 30 BUIOB AEpPEBbEB U KYyCTAPHHUKOB).
Cnmcok 00s13aTeNbHBIX BUIOB PUIIATaeTcsl.

I'pagpuueckue 3a0anusn

3aoanue 1.1lpoaHanm3upyiiTe IpeACTaBICHHBIC H300pakKeHUS I OTBETHTE HA
BOTIPOCHI:

1. Hanwmmmre oOmuii MEXaHHIECKOH THI TKaHH, IPEJICTABICHHON HAa PUCYHKAX

1A u 1b.

VYkaxure QyHKIUN JTaHHOTO THIIA MEXaHUIECKOHN TKaHU pacTCHUI.

VYkakute oprasbl, B KOTOPbIX BCTpEUaeTCs JAHHBIH THII MEXaHUUECKOH

TKaHU Y pacTCHUH.

VYKakuTe pacroioskeHHe JAaHHOTO TUIA TKaHU B OpraHaxX PacTCHUH.

5. Toanuiute BUIBI JAaHHOTO THIIA MEXaHUYECKOW TKaHH, 0003HAYCHHBIE Ha
puc. 1A nox Homepamu 1, 2 u 3.

6. Kaxoii BUA JaHHOTO THITa MEXaHMUYECKOW TKaHHU N300paxkeH Ha puc. 1B5?
OtBet o0OCHYIATE.

wn

e

Puc. 1. Tunsl MexaHn4eCKOW TKaHU PACTEHUN: A — PUCYHOK (McTounuk:

http://biofile.ru/bio/19393.html), b — Mukpogororpadus (Mcrounux:
https://study.com/academy/lesson/collenchyma-cells-function-definition-examples.html)

OHEHMBaemc}l.’CHOCO6HOCTI)

pacrno3HaBaTh 0OBEKTHI Ha
mpemapatax M U300paXKeHHUSX,
BBISBIATh ~ HUX  OTJIMYHTEIbHBIC
MPU3HAKH, yCTaHAaBJIUBATh
B3aUMOCBSI3H Ha OCHOBE

HMEIOIINXCS 3HAHUH.

3 obanna — naHBl  IIOJHEIC
WCYCPIBIBAIOININE OTBETHI HA BCE
BOIIPOCHI.

2 6banna — J1aHbl HEIOCTATOYHO

MOJIHBIC OTBETHI HA BCE BOMPOCHI
(wMm  maHBl OTBETHI HE Ha BCe
BOTIPOCHI) WU JIOIYIICHBI OMTHOKH.
1 6ann — paHBl OTBETHI TOJLKO Ha
4acTh BOTIPOCOB(HITH JTaHbI
(parmeHTapHBIC OTBETHI),
JIOITYTIICHBI CEPhE3HBIC OIINOKH.

0 6annos — nanvl pparmeHTapHBIC
OTBETHI M JIOMYIICHBI CEPHE3HBIC
OIINOKH.

I'pagpuueckue 3a0anusn
3aodanue 1. PaccMoTpuTe NpeyIoKEHHBIN PUCYHOK U OTBETHTE Ha BOIIPOCHI:

1. Kakoii mion n300pakeH Ha pUCYyHKe?

2. K kakoMy Tumy IUIOJIOB N0 THITy OKOJIOIUIOAHWKA, KOJIMYECTBY CEKMSH H
BCKPBIBAEMOCTH €TI0 MOXKHO OTHECTH?

3. K xakomy THIy TJIOZOB IO HMPOUCXOXJIEHHIO €ro MOXKHO oTHecTH? OTBer
obocHyiiTe.

4. Kak Ha3bIBarOTCS CTPYKTYpBI, 0003HaYeHHbIe Ha pucyHke 1b nudpamu 1, 2 u
3? K xakoif yacTu mioja OHA OTHOCATCS? UeM OHM OTIHYaroTes?

Ouenueaemcs:ciocoOHOCTh

pacrno3HaBaTh 00BEKTHI Ha
H300paKEHUAX MO0 OCOOCHHOCTSIM
MX  CTPOEHMS,  BBUIBISITH  HX
OTJIMYUTEILHEIE NPU3HAKH,
aHaJIM3UPOBATh W YCTAHABIIUBATH
B3aUMOCBSI3U Ha OCHOBE

HMCIOIUXCA 3HAHUM.

3 6anna — JaHBl  TIOJIHBIC
HCUCPIIBIBAIONINE OTBETHl Ha BCE
BOTIPOCHI.

2 fanna — [OaHbl HELOCTATOYHO

TIOJIHBIE OTBETHI Ha BCE BOIPOCHI
(wmM  naHBl OTBETHI HE Ha BCe
BOIIPOCHI) WM JJOMYIIEHBI OIIHOKH.

1 6ann — naHbl OTBETHI TOJIBKO Ha
4acThb ~ BONPOCOB (WM  JaHBI
(parmMeHTapHble OTBETHI),
JIOMYIIEHBI CePhEe3HbIE OIHOKH.

0 6annoe — nauel pparmMeHTapHEIC

OTBETHI M JOMYIIEHBI CEPHE3HBIC
OIINOKH.
Puc. 1: Cxema crpoenns miona: A — mpogoIbHEIA pa3pes, b — monepednsIit
paspe3 (Mcrounuk: http://megaogorod.com/atricle/716-cvetok-i-ego-funkcii-stroenie-cvetka-
yabloni; https://e-libra.ru/read/452972-anatomiya-i-morfologiya-vysshih-rasteniy.html)
Cumyayuonnvle 3a0anus Ouenusaemcs: CIIOCOOHOCTH
aHATM3UPOBATH CUTYAIIHIO,
pacmo3HaBaTh OOBEKTHI TIO0 WX




3aoanue 1. Tlom MUKPOCKOTIOM BHIEH TSDK KJIETOK, PACIOIOKEHHBIA Haa 30HOU
BTOpHYHOU (hyodMbl. KileTkn MMeIoT y3KHH MPOCBET M MOITHOE PaBHOMEPHOE
YTOJIIICHUE KJIIETOYHBIX CTCHOK. [Tpu okpammBanuu (IOPOTIFOIMHOM KICTOYHAS
CTEHKa OKPALIUBAETCS B KPACHBIH LIBET.

1. HazoBure OINMMCAHHYIO B TCKCTC TKAaHb.
2. HpI/IBe)II/ITe MNPU3HAKU U3 TCKCTA, NOATBCPIKAAIOIINE Ballly TOUKY 3pCHUS.
3. Vkaxure (l)yHKIlI/II/I, BBITIOJTHACMBIC B pACTCHUAX JIAHHOH TKaHbIO.

OIMMCAHUI0, OOOCHOBEIBATL CBOIO
TOUYKY 3pEHUS Ha OCHOBE
HAMEIOIIUXCS 3HAHHH.

3 6anna — n1aHBl  IOJIHBIE
HCYCPIBIBAIOININE OTBETHI HAa BCE
BOIIPOCHI.

2 fanna — B OTBETax JOIMYILIEHbI
HECYIIECTBCHHBIC OIIHOKH.

1 6ann — naHel OTBETHI HE Ha BCE
BOTIPOCHI MIIH IOMYIICHBI OLINOKH.

0 6annoé — NONyIIEHbI CEPbLE3HBIE

ommOKH, nOaHBl (parMeHTapHBIC
OTBETEI.
3aoanua na coomeemcmaeusn Ouenueaemcs. yMEHHE
aHAIM3UPOBATh, COMOCTABIATh W
YcTaHOBHTE COOTBETCTBHE MEKIY THIIAMHU IUIOJO0B M POJAMH PACTCHHUM. YCTaHABIMBATh B3aUMOCBS3H Ha

Ilmon [IpencraBurens
1) xocTsiHKa A) rpyma
2) s610K0 B) BumHs
3) recuMpuaniA B) mumon
4) arona I') kxppDKOBHUK
5) kopobouka J1) rBo3muka
6) 600 E) Tronbnan
7) CTPYIOK 7K) cmopomuna
3) kieBep
W) BuHOTpaj
K) penpka
JI) xaprodens
M) kamrycra

OCHOBE MMECIOILIMXCS 3HAHUH.
2 oanna

CooTBeTcTBHE 0AIJIOB K MpaBHUJIbHO
PpacCTaBJIICHHBIX COOTBETCTBHIL:

KonmmuectBo 6amoB 3a 3amaHue =
((xom-BO TPaBWIIBHBIX — KOJI-BO
ommnOouHbIX) * 2) /12

Tecmoeuvie 3a0anus

1. K npoBosmyiM TKaHsAM pacTeHUI OTHOCSTCS:
A) Ckuepenxuma
b) TIlapenxuma
B) ®nosma
I’ Kcunema
2.0ypeBecHeHHe 000JI0UeK CBOMCTBEHHO KIIETKAM:
A) CkuepeHxuma
B) Ilapenxuma
B) ®nosma
I') Komrenxuma
3.T'onnuHble KOJbIIA B IpeBECHHE 00pa3yroTcs y:

A) mamsl
b) magpmbl
B) nyba

I') cocusl

4.B 5XxUBOM COCTOSHUH (DYHKITMOHUPYIOT KJICTKH TKaHEH:
A) CxuepeHXuMBbI
b) ®emmemsl
B) Omumnepmst
I') KomneHxumsr
5. BonomnpoBoasmye GpyHKINY B Tene pacTeHUH BBIIOJIHSIET TKaHb!

A) Ckiepenxuma
b) TIlapenxuma
B) ®nosma

I) Kcuiema

Ouenugaemcs: YypoBeHb 0a30BBIX
3HAHHH o aHATOMUU u
MOPQOJIOTHH ~ PACTEHUIA, yMeHHE
BBISIBJISITh OTJIMYHUTEIbHBI TIPHU3HAKA
0OBEKTOB.

1 6ann — npaBWIBHO BBHIOpPaAHBI BCE
BapUaHThl OTBETOB B TECTE.

0 6annoe — onyH u 60jE€ BAPUAHTOB
OTBETa B TECTE HEBEPHBI.

Bonpocu C pazeepHymbuim eapuanmom omeema

=

JlaiiTe cpaBHUTENLHYIO XapaKTEPUCTUKY (II0OME U KCHIIEME.

JaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY Pa3HbBIX TUIIOB KOJUIEHXUMBI.

3. Jlaiite cpaBHHUTEIIbHYIO XapaKTEPHCTHUKY aHATOMHYECKOTO CTPOCHHS CTEOJIS
JIBYI0JIBHOT'O ¥ OJJHOJOJIbHOTO PACTEHHM.

4. JlaiiTe CpaBHUTEIBHYIO XapaKTEPHCTUKY PA3HBIX THIIOB SITOA.

N

Ouyenusaemcsa: yMeHue OOBICHATH
CMBICJI, TTPUYUHBI nu
3aKOHOMEPHOCTH SBJICHUI.

CootBeTcTBHE 0AIOB M MPAaBMIBHO
BBITIOJIHEHHBIX 33/1aHUil B paboTe:




3 oanna —  IaH" MTOJTHBIE
HCYEPIBIBAIOLINI OTBET HA BOTIPOC.
2 fanna — B OTBETE [OIMYIIEHBI
HECYIIIECTBCHHBIC OIIUOKH.

1 6ann —oTBeTHl HE MOJHBIA WU
JIOMYIIEHBI OIIHOKH.

0 6annoe — nOMyUIEHBI Cepbe3HBIE
ommOKK, JaH  (parMeHTapHBIN
OTBET.




OLIEHOYHBIE MATEPHAJIBI JIJIS1 TIPOBEJAEHUS MTPOMEXYTOUYHOW ATTECTAIIMA (ITPUMEPHI)

Inanupyemplii
Tunosble KOHTPOJIbHBIC3AAAHUSA U CIIOCOD Kpurtepnu oneHnBaHus M MKAaJa

o0pa3oBaTe/ibHBbI .

- NPOBeAeHUsI IPOMEKYTOYHOMN aTTecTaluu ONleHHBaHUS

i pe3yabTar
OIIK 1.3: 3aoanue 1 (10 6annos) Ouyenusaemcs: ypoBeHb 0a30BBIX 3HAHUH 1O
Hcnonb3yer OoTaHUKE; CIIOCOOHOCTE BBISIBJISATH
0a30BbIC 3HAHUS Kam0uii: HuTONOrHYeCKre 0COOEHHOCTH, B3aMMOCBS3b CTPYKTYpHOI u
OOTaHMKH, XapakTep AeATeIbHOCTH, 3HAUCHHUE. (YHKIIMOHATIBHON OpraHu3alui  00BEKTOB;
300JI0THH, CIIOCOOHOCTD OOBSACHITH CMBICH, IPUYHHBI U
MHUKPOOHOIIOTHH, 3aKOHOMEPHOCTH IPOIIECCOB.
SKOJIOTHH U
MOYBOBEJICHUS B 10 6annoe — naxpl NOJHBIE UCUEPIIBIBAIOLINE
po¢eCCHOHATIHHO OTBETHI Ha BCE BOIIPOCHL.

¥ IeITeNbHOCTH

8-9 6annoe — naHpl HENOCTATOYHO IIOJIHBIE
OTBETHl Ha BCE BOMPOCHI WM JIOMYIICHBI
HE3HAYUTEIbHBIE OIIUOKHU.

5-7 6annoée — na"Hbl OTBETHI HE Ha BCE
BOIPOCHI WM JIOMYIICHBI OIIUOKH.

3-4 6anna — na"bl OTBETHI TOJIHKO HA 4YacTh
BOIPOCOB, IOMYIIEHBI CEPhE3HBIC OIIHOKH.
1-2 fanna — nauel GparMeHTapHBIC OTBETHI.

0 6annoe — nanvl GparMeHTapHBIC OTBETHI U
JIOITYIIICHBI CEPhE3HBIC OIMHOKH.

3aoanue 2 (15 6annos)

Kopens, ¢opmupoBanue
MIEPBUYHOE CTPOCHHUE.

CTPYKTYPBI

KOpHS,

Ouyenugaemca:ypoBeHb 0a30BBIX 3HAHUI O
OOTaHHKE; CIOCOOHOCTh  pacIo3HaBaTh
OOBEKTH 1O OCOOCHHOCTAM HUX CTPOCHHUS,
BBIABJIIATH OTJINYUTCIIbHBIC HpI/ISHaKI/I nu
aHaJIM3UpPOBATh HA OCHOBE HMEKOIIMXCA
3HAHUH.

15 6annoe — naHpl NOJIHBIC NCUCPIIBIBAIOIIIE
OTBETHI Ha BCE BOIIPOCHL.

12-14 6annoe — na"sl HENOCTATOYHO ITOJHBIE
OTBETHl Ha BCE BOMPOCH WIH OMYIICHBI
HE3HAYUTEIbHBIE OIIUOKH.

8-11 6annoe — naHel OTBETHI HE Ha BCE
BOTIPOCHI HJIH JOMYIICHEI OIIHOKH.

4-7 6annoé — naHbl OTBETHI TOJIBKO HAa YacThb
BOTPOCOB, JIOMYIIEHbI CEPhE3HBIE OMIUOKH.
1-3 6anna — nanel PparmMeHTapHBIC OTBETHI.
0 6annos — naubl pparMeHTapHBIC OTBETHI U
JIOTYIIEHBI CEPhE3HbIE OIMMOKH.

3aoanue 3 (15 6annoe)
[IpoananuzupyiTenpeacTaBieHHbII
MHKpoTpenapar. YKaXuTe OTIOel u

pacteHus.  ApryMeHTUpYWTE  CBOM

OTBet 00OCHYHTE.

KJacc
OTBCT.
Vkaxunre OpraH, cCpe3 KOTOpPOIro mnpeACTaBJICH.

Oyenueaemca:cniocOOHOCTh  Pacro3HaBaTh
00BEKTHl MO0 OCOOEHHOCTSIM WX CTPOCHHUS,
BBISIBIIATH OTJINYUTELHBIE MPU3HAKH,
aHAITN3UPOBATh H YCTaHABJIMBATh
B3aMMOCBSI3M Ha  OCHOBE  HMMEIOIIUXCS
3HAHUH.

15 6annoe — naHpl NOJHBIE UCUEPILIBAIOLINE
OTBETHI HAa BCE BOIMPOCHL.

12-14 6annoeé — na"pl HEAOCTATOYHO ITOJIHBIE
OTBETHl Ha BCE BOINPOCHI WA OMYIICHBI
HE3HAYHUTENBHBIE OIIMOKH.

8-11 6annoe — naHel OTBETHI HE Ha BCE
BOIPOCHI HJIH JOIYIICHBI OIIHOKH.

4-7 6annoe — naHbl OTBETHI TOJILKO HA YacCTh
BOIIPOCOB, JIOMYIICHBI CEPhE3HBIC OIIUOKH.
1-3 fanna — nanvl GparmMeHTapHBIE OTBETEHI.

0 6annoe — nanvl pparMeHTapHbIE OTBETHI U
JIOITYIIICHBI CEPhE3HBIC OINOKH.




MMPUJIOKEHHUE 2

METOJUYECKHUE MATEPHAJIBL VIS OBYYAIOIINXCA 1O OCBOEHHNIO JUCIUITJINHBI

1. Mertoanueckne MaTepHabl I CAMOCTOSTEIBHON paOOThI
2. Meroauyeckre MaTepHabl AJIsl IOJTOTOBKH K 9K3aMeHaM
3. TpebGoBaHUs K pEUTHHI-KOHTPOIIO (JUIsl AK3aMeHa)

1. MeToauyecKkue MaTepuaIbl JAJsl CAMOCTOATEIbHOH padoThI

CamocrosiTenbHas paboTa IPH TEOPETUIESCKOH MOATOTOBKE — IT0 K&KIOMY Pa3/ely 4acTb TeM YaCTUYHO BEIHOCHTCS Ha
CaMOCTOSTENIFHOE M3yUeHHE CTYINCHTOB. KauecTBO BBITONHEHHS CaMOCTOSATEIFHONW PabOTHI OIICHUBACTCA BO BPEMs TEKYIIETO
KOHTPOJISI ¥ IPOMEXYTOYHOH aTTecTarii. Bompockl kK JaHHBIM TeMaM BKIIFOUEHBI B CIIUCKH BOTIPOCOB K KOHTPOJIBHBIM paboTam
U K 9K3aMeHY.

3aoanue 1

CocTaBbTe KOHCIEKT IO TeMe «Y CTPOMCTBO MUKpOcKoma. [IpaBuna paboTe»

Ha pucynkax 1 u 2 moka3aH mukpockorn MBP-1. B mpaktuyeckoii paboTe MOTYT BCTpEYaThCsl CaMbie Pa3HOOOpPAa3HEIC
MHUKPOCKOIIBI, 00JIee MPOCThIC WK 00JIee CI0XKHBIC, OJJHAKO UX COCTABHBIC YACTH OCTAIOTCS HCHM3MCHHBIMH.

MHUKpPOCKOIT CKOHCTPYHMPOBaH W3 ONMUYECKUX YacTed, YYacCTBYIOIIMX B MMOCTPOCHHM ONTHYECKOTO H300paKCHHS, U
MexaHuyecKkux 9acTei, CIyKalux I yaA00CTBa IMOJIb30BaHUs OITHIECKMMU YaCTSIMH.

Puc.1. Mukpockon MBP-1 B paspese Puc.2. Mukpockon MBP-1. BHemnuit Bug

Onrtuyeckye 9acTu 00pas3yloT JBE CHCTEMBI — OC8emumenvbHyio U Habaiooamenvhylo. OCBETUTEIbHAS CHCTEMa COCTOUT M3
sepkana (1) u kondencopa (2) ¢ anepmyphoii ouagpaemoii (3)  CbeMHBIM céemoghurompom (4). HabnromatensHas cuctema
COCTOMT U3 0Ovexkmusa (5) u oxynapa (7), coenuuEHHBIX myoycom (19). B MUKpocKonax ¢ HAKJIOHHBIM TyOyCOM UMEETCS npusma
(6), OTKIIOHSIOIIAs JTYYH CBETA.

Mexannueckue gyactu: K ocnoganuio (8) npuBuHIeHa KOPOOKa ¢ Mukpomempernvim mexanusmom (9). Bpamas pykosaTky
Mmukpomempennozo sunma (13), MOXKHO TUIABHO MOJHMMATh WM OIYCKaTh npeomemuswiii cmoauk (10). Ha cromuke jexur
spawarowutica ouck. IIpu momony AByX eéunmog 15 (CrpaBa U cieBa) 3TOT JUCK MOYKHO TIJIABHO TEPEBUTATh TOPU30HTAIBHO
BO Bcex HarpasieHusx. OiHako mpuberarh K MOMOIIM 3TOr0 MEXaHU3Ma CJIelyeT TOJIBKO B PEJIKUX CIIy4dasX, TOJIbKO Ipu pabore
C CWIbHBIMH 00beKkTHBaMH. [Ipu 0OBIUHOIT paboTe He ClielyeT TaKKe JOMYCKaTh BPAIEHHs JUCKA, JUIS Yero ero 3aKperuisioT
BUHTOM 14,

B kopoOke ¢ MUKpOMETPEHHBIM MEXaHH3MOM IOJIBHYKHO TIPUKPEIUIEH KpoHwuumelin Kondencopa 12 ¢ IMITUHIPUYECKON
THJIb30HM, B KOTOPOH C momompio gunma 24 ¢ukcupyercss KoHieHcop. [IoqHUMAOT M ONMyCKAlOT KOHAEHCOpP C IOMOUIBIO
[pykosimxu 22. K npyroit ctopone xopobku 9 TOABMXHO TPHUKPEIIEH mybycodepoicamens 16. Bpamast pyKosTKy Kpemanvepul
(maxposurm) 17, €ro MOXXHO IOJJHAMATh H OITyCKaTh JJIsl OBICTPOTO HaBEJCHUS Ha PE3KOCTb.

K TyGyconepxaremo Ha rojoske 18 npukpemnnen tydyc 19. Ocnabus cmonopuwiti 6unm 2(), MOXXHO CHSATb HaKJIIOHHBIH
TyOyC ¥ 3aMeHUTh ero npssMbiM. CHHU3Y TOIOBKK 18 mpuKperuieHa pesoavsepHas 20106xka 11, B THe31a KOTOPOH BBHHIMBAKOTCS
00beKTHBBI. BUHT 21 CiTy’:KUT AJIsl UEHTPUPOBAHUSI TOJIOBKH, M €r0 HU B KOEM Cllyyae Helb3sl TPOTaTh.

W3yuaemslit mpenapaT KiIagyT Ha CTOJMK MUKPOCKOIA O], OOBEKTHBOM M OCBEILIAIOT CHU3Y IYyYKOM CBETa, OTPaKEHHBIM
0T 3epkana. Jlydm, coOpaHHbBIE KOHAEHCOPOM, IPOXOJAT dYepe3 Ipemapar ¥ IONajaloT B OOBEKTHB, KOTOPBIA CTPOUT




yBeIMUEHHOE, O0paTHOEe W JCHCTBHTEIbHOE H300pakeHHe. DTO HM300paKEHHE pacCMaTpPHBACTCS B OKYJAp, Kak B JIYILY.
OkoHYaTeTpHOe N300paxeHue, BOCIPUHAMAEMOE II1a30M, YBEIMICHHOE, 00paTHOE U MHUMOE.

B pabote mo kypcy anHaToMuu ¥ MOpP(HOJIOTHN PACTEHUH MOJIB3YIOTCS OKYJIIpaMH C COOCTBEHHBIM yBenmmdeHueM 7X, 10X
u 15X,00pekTuBamMu ¢ coOcTBeHHbIM yBenmueHueM 8X, 20X m 40X- OOmiee yBeNIWYCHHE, MOIy4aeMOE MPHU KaKOH-ITHOO0
KOMOUWHAIIMY OKYJIIpan 00BCKTHBA, BEIYUCISIOT IEPEMHOKCHHEM YKAa3aHHBIX BEJIUYUH.

Hamnpumep, kombunamus okynsipa 15X u oobextrBa 8X naet odiee

yBenuyenue 120. O0vexTnB 8X nmaer Tak HaszpiBaeMoe Maiioe (ciaboe) yBeIM4YeHHE, OCTaJIbHBIE OOBEKTUBBI — OOIBIIOE
(cunbHoe). OOBeKTHB ¢ yBenmueHreM 90X ucronb3yeTcs peiKko U Ipu paboTe ¢ HUM MpenapaT J0/DKeH OBbITh 3aKJII0UYEH B 0CO0YI0
UMMEPCHOHHYIO CHCTEMY.

Jis co3HATENIHPHOTO MCTOIB30BaHU BCEX BOZMOXKHOCTEH, IPEAOCTABIIEMBIX MUKPOCKOIIOM, OUY€Hb Ba)KHO UMETH SICHOE
MIPEICTaBICHUE O paspeuiaroujeti ChocOOHOCHmU OTITHIECKON CHCTEMBI.

KauecTBO MHUKPOCKOIMYIECKOTO M300pakeHHsI ONpEesieTCsl TeM, KaKOod BEIMYWHBI ETA I MOXXHO B HEM DPa3iIMIUTh,
WHa4Ye TOBOPsS, PACCTOSHHEM, Ha KOTOPOM IBE DPSIOM JIe)KallMe TOYKH WM JHHWW BHIHBI pa3feibHO. YeM MEHBIe 3TO
paccTosiHHE, TEeM BBIIIIE Pa3peIIaromas ClloCOOHOCTh ONITHIECKOI CHCTEMBL.

KauecTBo MHUKPOCKOIMYIECKOTO M300paskeHHs OMpenesieTcs IMPeXIe BCEro pa3pemiaroneld cmocoOHOCTRI0 0OBEKTHBA.
OKyJ1sp XKe, yBeJIMUnBasi KAPTUHY, HOCTPOCHHYI0 00BbEKTHBOM, HE MOKET BBISIBUTH B HEH HOBBIE JICTAIIH.

Eme onmn mokasarenb BaykeH ISl XapaKTEPUCTHKH 00bEKTHBA — ero pabodee paccTOsHUE, MOJ KOTOPHIM HOHHMAOT
paccTosiHre OT PPOHTAIBHON JIMH3BI 10 TOBEPXHOCTH MOKPOBHOT'O CTEKIa HOpMaibHO#1 (0,17 MM) TommuHBL. Y 00beKTHBA 8 3TO
paccTosiHie mpuUMepHO 8,5 MM, a y OoJiee CHIIBHBIX 3HAYHMTENILHO MEHbIIE. JTO Haj0 MMETh B BHIY IpHU paboTe: CHIBHBIN
00BEKTHB MOYTH IIPUKACACTCS K TOKPOBHOMY CTEKITy, OCOOEHHO €CJIM OHO TOJIIIE HOPMBI, U IIPU HEOCTOPOIKHOM paboTe nMeeTcst
OITaCHOCTH MOBPEANTH OOBEKTUB U IIperapar.

Oxkymsipel 10 1 15 Hanbosee MPUroIHbI IS paOOTHI.

OCHOBHBIE npuembl PaOOTHL C MUKPOCKOIIOM

Opraamzanus pabodyero Mecta. MUKpPOCKOI YCTaHABIMBAIOT MIPOTHB JIEBOTO 1uieda. CIpaBa OT HEro OCTaBIIAIOT CBOOOIHOE
MECTO JJIsl IPUTOTOBJICHUS TIperapara, Uisl pucoBaHus U 3amuceil. CTys WM BUHTOBOW TaOypeT HODKHBI OBITh TAKOH BBICOTEI,
9TOOBI PabOTAIIIUN MOT CMOTPETH B OKYJIAp 0€3 HANPSIKESHHUS.

Ha xaxaom pabodyem MeCTe IOKHBI OBITH MPHUIOTOBJCHBI MPEAMETHBIC W MOKPOBHBIC CTEKIIA, MPEHapOBaIbHBIC HUIIIBL,
CTCKJITHHAs MAJIOYKa WM MHUIETKa, OpUTBA, CTAKAH C YHCTOW BOIOM, MATKas TPAMOYKA JUIA MPOTHUPAHUS CTCKOJ, KYCOUKH
¢dunpTpoBanbHOM Oymaru. Jlis mpoOTHpaHHS ONTHYSCKHMX CTEKOJ OKYJsipa M OOBEKTHBOB CJCAYET YIOTPEOJATH TOJBKO
CHCHHANBHYIO (pIaHeIbKy, IPUIAraeMyr K MUKPOCKOIY (€€ MOKHO 3aMEHHUTh MSTKOH, HECKOJIBKO Pa3 CTUPAHHOH JILHSIHON WK
XJIOMTYaTOOYMaXKHOH TPSATIOUKOM).

PaboTa HaunHaeTCs C yCTAaHOBKH OCBEIICHHS, TO OYCHb OTBETCTBEHHBIH MOMEHT, IIOCKOJIBKY IPEKIE BCETO OT OCBEIICHUS
mpernapaTa 3aBUCHT BUAUMOCTE 00BbekTa. bospioe 3HaYeHHEe IMeeT HICTOUYHUK cBeTa. OUeHb XOPOII €CTECTBEHHBIH CBET OT OKHA,
OJTHAKO TIPSIMBIE JTYYH COJIHIA BPEIAT 3pCHHI0. MOXHO OpaTh CBET OT HACTOIBHOM JEKTPOJIAMITEI ¢ MATOBBIM I MOJIOYHBIM
OamutoHoM. XOpOIIM TakKe IAMITBI JHEBHOrO cBera. J[nms Ooliee OTBETCTBEHHBIX pPabOT yMOTPEeOISIOT CIEeIHaIbHEIC
ocBeTuTenbHbIe ammnaparsl (OU-17,01-19).

OcBelieHre yCTaHABIMBAIOT CIEAYIONINM 00pa3oM: MHKPOCKOI CTaBST MPOTHB JIEBOTO IUICYa; Bpamas pPeBOJIBBEPHYIO
TOJIOBKY, CTaBAT OOBEKTHB 8, MPOBEPSIOT €ro IEHTPUPOBKY M PACCTOSHHE X0 NpeAMeTHoro crojuka (oxomno 0,8—0,9
MM );KOHICHCOP MOJHUMAIOT JI0 YIOpa; PacKpPhIBAIOT IMOJTHOCTHIO allepTyPHYIO Tuadparmy moj KOHICHCOPOM; MOBOPAYMBAIOT
3epKa0 K UCTOYHUKY CBETa, HAMPABJISASA Jy4 B OTBEPCTHE HA MPEIMETHOM CTOJHKE. 3ePKa0 UMEET JIBE CTOPOHBI — IUIOCKYIO U
BOTHYTYI0. OHH HCIIOJIB3YIOTCS B 3aBUCHMOCTH OT YCJIOBHU OCBEIICHHOCTH, MPH HEIOCTATKE CBETA IMOJB3YHOTCS BOTHYTOM
CTOpOHOM. Bpainast 3epkablie, J0OMBAOTCS TOTO, YTOOBI MOJIEe MUKPOCKOIA OBLIO SIPKO U PABHOMEPHO OCBEILEHO.

[Ipu ocTaTOYHO SIPKOM OCBEUICHUH MOKHO Ha JiepyKaTelb oA ArnadparMoil BIOKUTh MAaTOBOE CTEKJIO FITH CBETO(MMIIBTP.

YcTaHOBIIEHHOE OCBEIICHUE HE JOJDKHO HApymIaThes OO KOHIA 3aHATHA. Eciam oHO cirydaifHO coOBeTCs, BCe Omeparuu
MOBTOPSIIOT B TOM K€ MTOPSAKE, IEpeBeast MUKPOCKOIT IPEABAPUTEIHHO Ha CIIa0BIi OOBEKTHUB.

Bo BpeMs paboThI crity OCBemIeHHs Hao 00sS3aTeNFHO PEryIHpOBaTh, CyXasi U pacKpbiBas quadparmy, IOgHAMAS WIH
omyckas KoHAeHcop. [IpW CIMIIKOM CHIBHOM OCBEMICHWH WPO3padHble W HEXKHBIC JETald CTAHOBATCS HEBUIWMBIMH,
MAJIOKOHTPACTHBIMI;, HAIPOTHB, NPHU H3IHUITHEM YMEHBIICHHU TUapparMbl HE BCs amepTypa OOBEKTHBA HCIONB3YETCS, YTO
MPUBOJUT K YMEHBIICHUIO Pa3peIIaroIiell ClIOCOOHOCTH.

IIpucomosnenue npenapama.

Yare Bcero M3y4aroT Mpenaparsl, IOMENIeHHbIe B BOAY. M3-3a McapeHns: BOABI TaKUeE IPEmapaThl He MOTYT XPaHHUTHCS
JUINTENIFHOE BpPEeMs M TOTOMY MOJYYHMJIM Ha3BaHWE BPEMEHHBIX. /[ MpPUTOTOBICHHS BPEMEHHOTO IpernapaTra Ha YHCTOE
MPEIMETHOE CTEKJIO HAHOCAT KAILII0 BOJBI, IOMEIIAIOT B HEe MCCIEAyeMBI OOBEKT M 3aKPBIBAIOT TIOKPOBHBIM CcTeKIOM. Karst
BOJIbI, 3aII0JIHUB IPOCTPAHCTBO MEXKIY CTEKJIAMH, HE TOJDKHA pacTeKaTbesl. [IoOKpoBHOE CTEKJIO OYEHb XPYIKO, TO3TOMY HEpen
yIOTpeOJICHHEM €ro O4YeHb OCTOPOXKHO MNPOTHUPAIOT MSTKOW TPSIMOYKOH, CBOOOJHO HAKMHYTOM Ha MAaJbIbl NPAaBOW PYKH.
OCTOpPOKHO NpUEPKUBask CTEKIIBIIIKO MajbllaMu JIEBOH PYKH, €70, COBEPLUIEHHO HE HAKUMasl, IPOTUPAIOT CPa3y € JBYX CTOPOH.

HaknaneiBaTe HOKPOBHOE CTEKIIO HaJ0 OCTOPOXKHO, MPUIEPKHUBASI 3@ YTOJIKH JByMs NanbliaMU U OIyCKasl CIEpBa OJJHUM
KpaeM JI0 CONPUKOCHOBEHHUS C KaIUIeH /ISl TOro, 4TOOBI 10J] TIOKPOBHOE CTEKJIO HE Tonaji Bo3ayx. MHoraa ObiBaeT HE00X0IMMO
yOenuThes B IPUTOAHOCTH MaTepuaa, He HakJIaablBas cTekio. Pabouee paccrostHue craboro o0beKTHBA T0ITYCKAET 3TO, OHAKO
HepeJ| epexoioM K 00jiee CUIbHOMY OOBEKTHBY TOKPOBHOE CTEKIIO HAJ0 HAIOXKUTH 0053aTEIBHO.

Dokycuposka.
M3yuyeHune mpemapaTa BCerjia HaYMHAIOT MPU MAJOM yBeIWdeHWHW. JJIs MONMydeHHs pe3KOTO HM300pa)KeHHs BpallaroT

PYKOSITKY KpeMallbephbI, T cCOOKy (4TOOBI He pa3gaBUTh pemnapat!), ¥ oIrycKaloT 00BeKTHB IpUMepHO Ha 0,5 cM oT mpenapara.
[ToroM, st B OKyJsIp, HOAHUMAIOT OOBEKTHB JIO MOSBICHUS pe3koro n3odpaxeHus. IIpu ciabomM 0ObEKTHBE MOJIB3YIOTCS
TOJILKO KPEMaJILEPOH M COBEPHIEHHO HE Pab0TalOT MUKPOMETPEHHBIM BUHTOM!




Iepen nepexomoM K OoJiee CHIIBHOMY OOBEKTHBY MECTO Mpernapara, Mojjexaliee H3y4eHHI0, CTaBsIT TOYHO B IIEHTP MOJIS
3peHusl.

CMmeHy 00beKTHBOB MPOU3BOIST ITyTEM OCTOPOKHOTO BPAIICHUS PEBOJIbBEPHOIL rostoBku: J{iMHa orpaB BceX 00bEKTHBOB
paccumMTaHa Tak, 4TO MPU CMEHE OOBEKTHBOB OHU OKA3bIBAKOTCS Cpa3y Ha JOJKHOM PAaCcCTOSHUM OT mpernapara. OJIHAKO 4acTo
pe3Koe M300paKeHHE OTCYTCTBYET M3-32 HETOYHOTO BBHHYMBAHUSA 00BEKTHBA B THE3/I0 WJIM IO Ipyroi npuuune. [Toatomy mpu
nepeBoJic Ha OoJiee CHIBHBIA OOBEKTHB HEOOXOAMMO KOHTPOJIMPOBATh, YTOOBI OOBEKTHB HE 3ajeN mpemnapat. MHorma nepen
CMCHOI TpeOyeTcs clierka MPUIOAHATh TYOyC, a 3aTeM MEepPEBECTH; HaOItoqasi COOKY, OMYCTUTh MOYTH JIO COMPUKOCHOBEHHUS C
MmpenapaToM U TOJBKO 3aT€M MOJHUMATh, TIISAS B OKYJISp. Bce 3T omepanuu MpOU3BOAST TOJIBKO C MOMOIIBID KPEMAllbephI.
ITocne ycTaHOBKH PE3KOT0O H300paKCHHUS MPH CHIIBHOM YBEIIMYCHUN MOXKHO TI0JIh30BaTHCSI MEKPOMETPEHHBIM MeXaHu3MoM. Ero
PYKOSITKY BpaIaroT B 00e CTOpOHBI He OoJiee ueM Ha mosiodopora. Ha kopoOke MEKpOMETPEHHOTO MEXaHU3Ma C OJTHOH CTOPOHBI
MMEIOTCS JIB€ pUCKU. HaHeceHHast MPOTHB HUX TOYKA BCE BPEMsI IOJDKHA HAXOAUTHCS MEXY prucKkamu. Eclii OHa BBIXOJIUT 32 3TH
MpeJIeNbl, TO JOJDKHA ObITh HEMEUICHHO BO3BpAllleHA B HOPMAJIBHOE MOJIOKEHUE, HHAYE MEXaHH3M UCIIOPTUTCS.

Bo Bpemst HaOIOIeHHST B MUKPOCKOI 00a r1a3a HaJlo AePKaTh OTKPHITBIMH, YTOOBI MEHBIIIE YTOMIISTHCS.

Vx00 3a mukpockormomM. MUKpPOCKOIT — O4Y€Hb TOYHBIN M CIIOKHBIA Mprbop. ToabKO MpH TIATSIIEHOM YXOJI€ OH HaJIeHKHO
CIIYXHUT MHOTHE To/bl. [IpaBuiia yxona 3a HUM CBOJSITCS K CJIEIYIOIIEMY.

OnTHyeckre CTEKIa MPOTHPAIOT CICHUANBLHOW (PIIAHENCBOW TPAMOYKOW, KOTOPYIO HU ISl Y€ro IPYroro ymoTpeOssiTh
Henb3s. CTeKIia MpOTHPArOT 0e3 BCAKOro HaxxkuMa. [lepe mpoTUpaHueM CMaxXUBAKOT MbUTb 0CO00M 00E3KUPECHHOW KUCTOYKOIA,
MPIIOKEHHOH K KaXKI0MY MUKPOCKOILY.

Ilepen nmpoTupanreM MO>KHO MOJBIIIATH HA JTUH3BL. ECIIM 3TOr0 HEAOCTATOYHO, HAHOCAT KAIUTIO YUCTON BOABI.

Pa3BuHYMBaTE OOBEKTHUBHEI KATETOPUIECKH BOCIIPEIIIACTCS, TAaK KaK ATO HEMUHYEMO 3aKaHIHBAETCs UX MOpYCH.

Oco06oit 3200THI TPeOYIOT IMMEPCHOHHEIE 00BEeKTHBEL. [1ociie paboTh IMMEPCHOHHOE MAaclI0 aKKyPaTHO YIAISIOT CIIiepBa
YUCTON (QUIBTPOBAIBHOM OyMaroi, a 3aTeM MATKOW YUCTOH TPSAIIOYKOM, CJIETKa CMOYEHHON B O¢H3MHE. ECIM 10 HepAIIITUBOCTH
MAacII0 OCTaJIOCh Ha OOBEKTUBE M 3aCOXJIO, YIAIHUTH €T0 MOXKET TOJIBKO CHCIIHAIIHCT.

3arpsA3HEHHOCTh OKYJISpa OIPENEIIIOT, TISAAI B MHKPOCKON MpPH CYXCHHOW amadparMe W Bpamas OKyisp. [ps3b,
MIPIIAIIIIAS K JIMH3aM OKYIIIpa, Takke Bparraercs. HapykHble TOBEPXHOCTH JIMH3 IPOTHPAIOT MATKOH Tpsmoukoit. Eciu Bce xe
IPsA3h OCTAETCSI, MOYKHO OCTOPO’KHO Pa3BUHTUTH OKYJISIP U IPOTEPETh BHYTPEHHUE TTOBEPXHOCTHU JIMH3.

[Tocie paboOTHI MPOBEPSIOT 1IEIOCTH BCEX YACTEH MUKPOCKOIIA U TIATENILHO MPOTUPAIOT ero. Bo Bpemst paboThl MUKPOCKOIT
0CcOOEHHO 00eperaroT OT JEHCTBHS PEaKTHBOB.

Bce MexaHnYeckre 4acTH MUKPOCKOTIA BPEMsl OT BPEMEHH MPOTHPAIOT TPSIMOYKOH, CMa3aHHON HEOONBIINM KOJIMYECTBOM
BazeJIMHA WU Ba3eJIMHOBOTO Maca.

IIpu 3aTpyaHeHUIX B paboTe MEXaHUYECKHUX YacTel HU B KOEM CiIydae Helb3s mpuberarts k cuie. CienyeT BHUMATEIBHO
BBISICHUTh IPUYHUHBI HEMOJAIOK M BOCIIONB30BATHCS MMOMOIIBIO CIICIHANICTa. MeJKue HEmoNaAKH MOTYT OBITh YCTPaHCHHI C
MTOMOIIIBIO0 OTBEPTKH.

MuUKpOCKOIIBI XpaHAT B 3aKPBITHIX OT IBUTH MIKadaxX, OTACIHHO OT PEAKTHBOB U, OCOOCHHO, JICTYIHX KUCIIOT.

Heo0x011MMO0 3aIIOMHUTE CIACSAYIONIHE PaBHIIA;
00€eCIe4nTh XOpolIee OCBeIeHHE 00bEKTa.
HauMHATh PabOTy BO BCEX CIIy4asX C MAJIOTO YBEITHUCHHUS.
MUKPOMETPEHHBIM BUHTOM U BUHTAMU AUCKa CTOJIMKA IMOJIB30BATHCA JIMIIb IIPU 00JIBIIIOM YBEJIMYCHUH, KOT'/lTa OCHOBHAaA
HABOJIKa CJIeJIaHa C MOMOIIbIO MAKPOBHHTOB.
OITycKaTh TyOyC MOXHO TOJIBKO I COOKY Ha MPEAMETHBINA CTOJIMK, IIOAHUMATh — TJISIIA B OKYJIAP.
HCJIB34 T'OTOBUTH NpEriapaT Ha NPEAMETHOM CTOJIUKE.
COZICPKATh MUKPOCKON B YHUCTOTE.
[ocne paboThl ¢ mpemnapatoM HEOOXOAUMO IEPEBECTH MUKPOCKON Ha Malloe yBEIUYCHHE, COOTBETCTBEHHO, MPH
3aBEpILICHUH BCeil pabOThl MUKPOCKOM JIOJDKEH OCTaThCS HAa MAJIOM YBEJTMYCHHHU WIIH PEBOJIEBEPHOE YCTPOHCTBO TOJDKHO
OBITh B IIPOMEXXYTOYHOM IOJIOKESHUH
nociie paboThl ¢ MUKPOCKOTIOM 3a(MKCHPOBATh TYOYyC BHHTOM.
9. TmepeHOCUTH MHUKPOCKOII HY)KHO, TI0JICP)KUBAst OJJHOU PYKOI [0 OCHOBaHHUE LITATUBA, BTOPOH — EPIKACh 38 H30THYTYIO
9JacTh TyOycoaepKaTes.
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3aoanue 2
CocraBbTe KOHCIIEKT 110 TeMe «/JleneHne kinetok. MuTto3». OTBeThTE Ha KOHTPOJIbHBIE BOMIPOCHI. JlaiiTe onpeneneHne MOHITHIO
«TOTHIIOTEHTHOCTBY, MOSICHUTE €T0.
MHuTO3 — HIMPOKO PACHPOCTPAHEHHBINH, YHUBEPCAIbHBIH CHOCOO EJIEeHHs KIETOK, CYyTh KOTOPOI'O 3aK/IIOYaeTcsi B Iepeaade
JIOYCPHUM KJIETKAM TaKOTO XKE YHCIIA U TEX KE TUIIOB XPOMOCOM, YTO U Y MATCPUHCKOHN KJeTKH. L[UKJI pa3BUTHS KIIETKH OT Havyaja
OJTHOTO JICJICHUsS IO Hadana CIICAYIOIICrO JICICHUS COCTABISCT KJICTOYHBIA WM MUTOTHYCCKUE muki. [layza mexmy IByms
JIEIICHISIMH Ha3bIBaeTCsl MHTEpha3oi. OOBIYHO KIIETKH B 3TOU (pa3e Ha3hIBAOTCA MOKOSIUMHUCS. OTHAKO B IIEPUO]T TOKOS B TAKHX
KJIETKaX MPOUCXOIMT MPOIIECC MOJATOTOBKH S1pa K JCIEHHIO, CBSI3aHHBIM CO CJIOKHBIMU META00IMYECKUMU NPeo0pa3oBaHUsIMU.
B unrepdase paznuyaror 3 nepuona:
o npecunmemuueckuii (G1 - gap), cuares Oelka, MOAroToBKa K yasoenuto JJHK
o cummeuueckuii (S - syntesis), ynsoenune JTHK
o nocmcunmemuueckuti (G2), MOATOTOBKA K MOCTPOCHHIO BEPETEHA U HAKOTICHHE SHEPTHH.
ITpoIOmKUTENEHOCTh MUTOTHYECKOTO [IUKJIA JJIMTCS OT HECKOJBKMX MHHYT 10 2 — 3 4acoB. MHTepdasa xe amurcs ot 8 — 10
YacoB JI0 HECKOJIBKUX CYTOK (puc. 3).
MHuTO3 YCIOBHO MOIpa3/essieTcs Ha Clieayronue Gpasbl:
1. Tpodasa— camas mmutenbHas paza MUTO3a. Sapo pa3phIXIIIETCS, YBETHYMBACTCS, OCTCIICHHO CTAHOBSTCS 3aMETHBIMU
XPOMOCOMBI, MCUE3al0T SAPBIKKA. B KoHuE mpodassl sipepHas 000I0uKa pacTBOpsETCsl, HAYMHAECT 00Pa30BBIBATHCS




MHTOTHYECKOE BEPETECHO.

2. B nagane meradaszbl XpOMOCOMBI JOCTHI'AIOT MAaKCHMaIbHOW CHHPATU3ALNK, PACIIONAraloTCs MO IKBATOPY KIETKH,
[EHTpaMepaMy IPUKPETUIICh K HUTSIM BepeTeHa. LIeHTpaMeps! pacioararoTcss B CTPOro 3KBaTOPHUAIBHOM IIOCKOCTH.
B aroii (hase 3aMEeTHO, YTO XPOMOCOMEBI COCTOSAT U3 2-X XpoMaTuy. Ha 3Toit paze MOKHO MOJCUUTATH YHCIO XPOMOCOM
U ONPEICTUTE UX hopmy.

3. B anadaze nenrpamepsl pa3IensroTCss U XpOMaTHIbl C MOMOIIbI0O HUTEH BEpETeHa PAcXOJSITCS K IOJF0CAM KIIETKH.
Yucnno XpoMaTuA y Kaxaoro MoJioca paBHO HCXOJHOMY YHCIY XPOMOCOM.

4. B renodaze HabmromaeTcss MpoIecc MPOTHBOMOJIOXKHBIA mpogaze. XpOMOCOMBI IOCTENEHHO JECIUPATU3YIOTCS,
nepecTaroT ObITh 3aMETHBIMH, BOCCTaHABIIMBAETCS sijiepHasi 000J04ka. BMecTo MUTOTHYECKOTO BepeTeHa BO3HHMKAET
HOBas BOJIOKHHCTAs CTPYKTYpa - GparMoIiacT, IPOUCXOANT IIUTOKMHE3. Ha 3ToM MHTO3 3aBeprmaercs.

Puc. 3. ®a3bl MUTOTHYECKOTO JICTICHUS B KJIIETKaX KOHYKKA KOPHS JTyKa
1 —unTepdasa; 2,3 — npodaza; 4,5 — meradasa; 6,7 — anadasa; 8 — renodasa; 9 — MUTOKMHES

Bonpocwt ons konmpons:
1. Yrto Takoe MHUTOTHYECKMH IIUKJI, KAKUM KJIETKaM OH CBOMCTBEHEH?
2. KaxoBo 3HaueHHE U B YeM OCOOCHHOCTHU MHTEp(Da3bI?
3. TlepeuncnuTh MOCICIOBATEIPHOCTh U3MCHEHUH Ha Pa3HBIX (pa3ax MHUTO3A.
4., KakoB OMOJOTHMYECKHUI CMBICI MHTO3a?

3adanue 3
CamocTosITeNIbHO clienaiite monepedHblii cpe3 crebnsi pacteHus (1Mo BbIOOpY mperojaBaTelisl), OKpachTe€ €ro, 3apucyiire,
crenaiTe HeOOXOAUMBIE 0JIO03HAUCHUSL.

3adanue 4
[puBenuTe IPUMEPHI BIUSHHS YKOJIOTHUECKUX (DAKTOPOB HA aHATOMUYECKHE 0COOCHHOCTH pacTeHuil. OTBET MOSICHUTE.

3adanue 5
[IpuBeauTe KIacCU(pHUKAIIHIO TOKOs ceMsiH. J{aiiTe KpaTKyI0 XapaKTepPUCTUKY BBIICICHHBIM THIIAM.

3adanue 6
IIpopactute cemena ropoxa, hacosu, noAcoHeIHnKa. ONPeaeIUTe UX TUIIBI IIPOPACTAHUSL.

3aoanue 7
Hcnone3ys marepuains! nadbopartopHoit padoTst Ne 10 onpenenure 20 gepeBbeB U KYCTapHUKOB 110 UX OE€3IHMCTHBIM MOOEraM.

3adanue 8
Hcnonp3ys Matepuaisl 1adbopaTopHoit padoTel Ne 12 craenaiite moiHOE 3KOJIOTr0-MOP(HOIOTHYSCKOE ONKCAHHE MPEI0KEHHOTO
MpernoaBaTeeM PacTCHHUS.

3aoanue 9

CamocrositenbHO n3yunte Temy «CoreTrs». OTBEThTe Ha KOHTPOJIbHBIC BOIPOCHI.
Koumponvnwvie sonpocwi:

Yrto Ha3BIBAETCS COLBETHEM?

Kakwue npeumyIiecTBa COIBETHI Hepel OJUHOYHBIMU [[BETKAMHU?

HazoBute 0CHOBHBIC IPHUHITUITHI KJIACCH()HUKAIINN COIIBETUI?

YeM NpUHIMITHAIBEHO OTIMYAIOTCS OOTPUICCKHE U [IMMO3HEIC COIIBETHUS?
HazoBuTe KOHKPETHBIC IPUMEPHI IPOCTHIX U CIOKHBIX OOTPUICCKHUX COIIBETHM?
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6. Yto 00mIero 1 B 4eM OTINYHE MEXK/Y KUCTHIO U KOJIOCOM, IIIUTKOM U 30HTHKOM?
7. Kakoe comBeTre Ha3bIBAETCS THPCOM?
8. Tlo mpenoxeHHOMY 00pasily HA30BUTE THII COLIBETHIA?

2. MeToauyeckue MarTrepuaJjbl 1Jd NOATOTOBKH K JK3aME€HaM

[Ipu mOATOTOBKE K WIIK 3K3aMCHY CTYJICHTY HEOOXOAMMO BHUMATEIHHO O3HAKOMHTECS CO CIIUCKOM BOIPOCOB M U3YYUTh
BECh HEOOXOIMMBIN TEOPETHUYCCKHI MAaTepHAIl HCIIOJb3Ysl KOHCIEKTHI JICKIMH, YICOHUKH U YIeOHBIC TOCOOUS U3 CIIMCKOB OCHOBHOM M
JIOTIOJTHUTEIIEHOM JINTEPATyPHI U JINTEPATYPHI TSl CAMOCTOSITENTFHOTO M3y4deHms TeM. O0s3aTeNbHO CllefyeT MPOCMOTPETh BCEe PUCYHKH,

BBITIOJTHCHHBIC B JTLOOME, PUCYHKH B Y4COHUKAaX U yIEOHBIX TIOCOOHSIX.
K nate HazHaYeHHOM KOHCYIbTAIIMU CTYICHTHI IOJDKHBI TOITOTOBUTH BOTIPOCHI 110 TEMaM, BBI3bIBABIINM 3aTPYIHCHHSL.

3. TpeGoBaHus K peTHHI-KOHTPOJIIO (/1 IK3aMeHa)
[IpoBeneHue TEKYMIETO W MPOMEXKYTOYHOTO KOHTPOJS KayecTBa Y4eOHON paboThl CTYACHTA OCYHICCTBISCTCS HAa OCHOBAHHH
«[lomoxeHMs 0 pSHTUHTOBOM crCcTEeMe O0YyUCHHS U OI[CHKE KauecTBa yueOHOM paboThl CTyAeHTOB TBI'Y»

Ne monyast Tembl Buael pador Bajuibl
| PacTturenbHas KieTka. OTyerT 1o BBINOJIHEHHUIO JJAOOPaTOPHBIX paboT 10
Txatu pacTeHuH. OTYET MO BBHIIOJHEHUID CAMOCTOATENBHBIX 5
pabot
KonTponbHbie paboThI 15
Hroro 3a | Mmoxyab: 30
1 AHaTOMHYCCKHUE OTuYeT 1O BBIMOJHCHHUIO JTA00PaTOPHBIX PaboT 8
00066HH9CTH OPraHoB | Oryer MO BBINOJHEHUIO CAMOCTOSTEIbHBIX 8
pacTeHHil. AHaTOMHYECKHE paGoT
0cobeHHoCTH PACTECHUH | KoprponbHble paboThI 14
pa3HbIX IKOJIOTMIECKUX
TpYIL
Hroro 3a | Imoxys: 30
JK3aMeH: 40
HUTOIO: 100
Ne monyas Tembl Buael padot Bajuibl
| Cemsi. OT4eT 1o BBIMOIHEHHIO JabOPaTOPHBIX padoT 8
Kopenb M KOPHEBBIC ["Oruer 110 BLIMONHEHMIO CAMOCTOATENBHBIX 8
g/ICgeMLI. ; paGor
00er M CHCTEMa TOBCTOB. | 1o prpomnpHbIe PAGOTH! 14
JIucr.
Hroro 3a | Mmoayib: 30
1 JKuznennas ¢popma. OTueT 1o BHITOIHEHHUIO JTA00OPaTOPHBIX PadoT 10
l'eneparusubre OPTaHbl | OQryer MO BBHIIOJHEHUIO CAMOCTOSTEIbHBIX 10
[IBETKOBBIX PaCTCHUH pa6ot
KoHTposbHbIe paboThI 10
Hroro 3a |1 MmoayJib: 30
JK3aMeH: 40
HUTOIO: 100

9. Ceegenusi 00 00HOBJICHNH padoyveli MPOrpaMMBbI JMCHUIIIMHBI (HJIH MOXYJIS)

Ne OO0HoBJIeHHBbIH pa3en padoyei Onucanne BHeCEHHBIX PexkBU3UTHI JOKYMEHTA,
ILIL NPOrpaMMbl JHCHUTIIHHBI HM3MeHeHMi yTBepAUBLIEro
H3MeHeHHUsI







