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1. HEJIM U 3AJIAYU AU CIHHUTIJINHBI
ean ocBOeHNUSI AUCHUNIMHBI (MOAYJISA):

[lenbio OCBOEHU SIAMCLHUILINHBI SBJISETCS U3yYeHUE TEOPETUUECKUX 3HAHUN Pa3HOOOpasus
pacTUTEIbHBIX OPTaHU3MOB, METOJIOB UCCIIEI0BAHUS, ONMCAHUS X aHATOMUYECKUX U
MOPQOJIOTHUECKIX 0COOCHHOCTEN

3agauu :

1. BeisicHeHHE 0COOEHHOCTEH pacTUTEILHOMN KIIETKH;

2. U3y4yeHne HUTOIOTUYECKUX OCOOEHHOCTEN TKaHEl pacTUTENIbHOTO OPraHnu3Ma B
CBSI3M C BBINOJTHSAEMBIMU (DYHKIIUSMU;

3. BersicHeHHe 3aKOHOMEPHOCTEH pa3MelIeHUs TKaHEeH B pa3IM4HbIX OpraHax
pacTeHuid, pa3HOoOOpa3ue BaXKHEUIINX CTPYKTYD;

4. N3y4yenure anHaTOMUU U MOP(OJIOTMH BETETATUBHBIX OPTaHOB PACTEHUS B CBSI3U C
BBINOJIHAEMBIMU (DYHKIIUSIMU, BOSHUKHOBEHHE HUX B MPOIIECCE IBOJIOLUU U IBOJIIOLIMOHHBIE
npeoOpa3oBaHMs;

5. M3yuenue anatoMuu 1 MOP(OJIOTUU T€HEPATUBHBIX OPTaHOB PACTEHUS B CBSI3U C
BBIMOJIHSAEMBIMU (QYHKIIUSIMHU, BOSHUKHOBEHHE UX B MPOIIECCE IBOJIIOLINU U
ABOJIIOIIMOHHBIETIPEOOPA30BAHNS;

6. BoisicHeHue BIUSHUS SKOJIOTUYECKUX YCIIOBUN Ha (OPMUPOBAHUE OTIEIBbHBIX
OpPTraHOB U CUCTEM.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OOIl
Huxn (pazpen) OIL:  B1.0.1
TpeGoBanus K MpeABAPUTEIBHON MOAT0OTOBKE 00y4aK0IIerocs:

Jucuunnuza npoBoautcs Ha 1 kypce o0yuenus (1 - 2 cemectpsl). [IpeaBapurenbHas
MOJrOTOBKA JJOJDKHA COOTBETCTBOBATH 0230BOMY LIKOJIBHOMY YPOBHIO 3HaHUN 00 aHATOMUU U
Mophoioruu pacTeHuii. Bo BTOpOM ceMecTpe MOTYT OBITh UCITOJIb30BAHBI 3HAHUS, IOTYICHHBIC
IIPY OCBOCHMH JUCLMILINHBI [IouBOBEIEHNE C OCHOBAMHU PACTEHUEBOICTBA

JAucuumimHbl (MOAYJIM) M NPAKTHKH, JI1 KOTOPbIX OCBOCHHUE JAHHOM M CUMILINHBI
(Moay i) He00X0AMMO KaK NMpeAlecTBYIIee:

DKOJI0THs M palliOHAIbHOE IPUPOIOTIOIb30BAHUE

MeTtoauka npenojaBaHus pa3HbIX pa3ziesioB OMOIOTHH

Opranu3zanys Hay4YHO-UCCIIEI0BATEIbCKON U IIPOEKTHON A€ TEIBHOCTH

KoHTponbHO-U3MepuTenbHbIe MaTepHajbl B COBPEMEHHON OMOJIOTUU

Opranu3zanus SKCKypcuid o Ouosioruu

O3HakoMuTENbHAS IPAKTUKA

®dnopa u payna Tsepckoit odnacTu

3. OFBEM JUCHHUIIVIMHbI

O01mast Tpy10eMKOCTh 10 3ET

Yacos 110 yueOHOMY IUIaHy 360
B TOM 4HcCJIe:

caMmocTosiTeNbHas paboTa 210
4acoB Ha KOHTPOJIb 54

4. INIAHUPYEMBIE PE3YJIBTATHBI OBYYEHUS 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI



OIIK-2.1: Aranu3upyeT BO3MOKHOCTH MUCITOJIb30BAHUS HCTOYHUKOB, HEOOXOMMBIX IS
TJITAHUPOBAHUS OCHOBHBIX M JIOMIOJIHUTEIILHBIX 00pa30BaTEIbHBIX IPOrPaMM (BKITIOUAs
METOJMYECKYIO JINTEPATYPY, JIEKTPOHHBIE 00pa30oBaTeIbHbIC PECypChl)

I1K-1.2: Ucnons3yer 3Hanus B 001actu OnopaznooOpasusi, 0MOIOTUN M SKOJIOTUH 0OBEKTOB
’KMBOTO MUpA MPH TUIAHUPOBAHHUHU M Pealn3aliiii 00pa3oBaTeIbHOTO Mpoliecca

[1IK-2.1: Mcnonb3yeT 3HaHUA B 001acTH OMOpa3HOOOpa3us, OMOJIOTHH B SKOJIOTUH 0OHEKTOB
YKHUBOT'O MHPA JUIsl IPOSKTUPOBAHMS U pEaJIM3allii OCHOBHBIX 00pa30BaTeIbHbBIE IPOrPaMMBbI B
obnactu OGuosorun

[1K-3.2: cnosib3yeT TeopeTHIeCKUe 3HAHMS M MPAKTHYECKUE YMEHHS M HABBIKK B 00J1aCTH
O6ropa3zHooOpasusi, OMOIOTUU U SKOJOTHH 0OBEKTOB KUBOTO MHUPA JJISl PELICHUS
npodeccuoHaNbHBIX 3a7a4

5. BUJAblI KOHTPOJIA

Bunsl KOHTpOJIL B ceMecTpax:

OK3aMCHbI

| 1,2

6. A3BIK IIPEIIOJJABAHUA

SI3bIK TIpeTo1aBaHus: PYyCCKHIA.

7. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLYJIS)

HaumeHoBaHue pa3iesioB U TeM

Bun
3aHATHA

Cem.

Yacos

IIpumeyanue

Pasgen 1. Pasmen 1. PacturenpHas KIIeTKa

11

PACTUTEJIbHAA KJIETKA.
OCo0eHHOCTH paCTUTENBHOM KIETKH.

VY cTpoicTBO MUKPOCKOMA U TIPaBHiIa PabOTHI
C HUM, IPUTOTOBJICHHE MUKPOIIPENapaToB.
O06111e 0COOEHHOCTH PACTUTEIBHOM
kietkd. [{utonnasma, MmemOpana
nuTora3Mel. Sapo. OpraHouasl
IIUTOIIIa3Mbl. Bakyoun, KIIe TOUHBIHCOK, BKITFO
4eHMsl, BemecTa 3amnaca. O0omouka
pacturensHOU KineTkH. [Topbl, mepdopamum.
Knero4nsie cBsI3M, MEKKIETHUKH. THIIBI
POCTaKJIETOK.

ToTumaTeHTHOCTS.

Jlex

1.2

PACTUTEJIbBHAA KJIETKA.
Oco0EHHOCTH PACTUTEITHHOM KIIETKH.
VYeTpoicTBO MUKPOCKOTIA U ITpaBuiia paboThl
C HUM, IPUTOTOBJICHHE MUKPOTIPETIAPATOB.
OO0mre 0cOOEHHOCTH PACTUTEIBHOMN
kietku. [uromnasma, memOpana
nuToruiasMel. Sapo. OpraHouas
IUATOIUIa3Mbl. BakyoJ11,KJI€TOYHBINCOK, BKITIO
YeHwusl, BemecTna 3amaca. O0oouka
pacturenbHoU KieTku. [lopsl, nepdopanmn.
Krerounsie cBsI31, MEKKIECTHUKH. THTIBI
POCTaKJIETOK.

TOTUITAaTEHTHOCT.

JIa0




1.3

PACTUTEJIbBHAS KJIETKA.
Oco0EHHOCTH PaCTUTEIHHON KIICTKH.
YCeTpoiicTBO MEUKPOCKOTIA U TTPaBUiia PaOOTHI
C HUM, IPUTOTOBJIEHUE MUKPOIIPENIAPATOB.
OO61mmme 0COOEHHOCTH PACTUTETHHOM
kieTku. [{uTomnasma, memOpana
uuToIia3Mel. Anpo. Opranou bl
LHUTOIUIa3Mbl. BakyoJ11,KJI€TOUHBINCOK, BKITO
YyeHHs, BelecTna 3amaca. O0ojouka
pactutenbHOU KieTku. [Topel, mepdoparun.
Kierounsle cBSI3M, MEKKIIETHUKH. THITBI
POCTaKJIETOK.

ToTUIIaTEeHTHOCTD.

Cp
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Pa3nen 2. Paznen 2. Tkanu pacteHuit

2.1

TKAHU PACTEHUN.

TKaHI/I. BOSHI/IKHOBCHI/IC TKaHHU B 5BOJIOIIMH,
IIPUHIAIT KJ‘IaCCI/I(bI/IKaLII/II/I
OﬁpaSOBaTeJ'ILHbIe TKAHU.

MHOFOO6pa3I/Ie ITOCTOSHHBIX

TKaHeﬁ. HOKpOBHHe TKaHU. MexaHu4eCcKue
TKAaHH. Hp}I,I[I/IJ'IBHBIe pPacCTCHUA.
[IpoBopsiue TkaHU.

KcnneMa, €C IIPOBOAAIIMUEC 3JICMCHTEI.
CDJ'IOSMa, €€ IIPOBOJAIIUC 3JICMCHTEI.
[IpoBoasmye myyku.

Jlek

2.2

TKAHU PACTEHU.

Tkanu. BO3HUKHOBEHNE TKAaHU B SBOJIIOLINH,
MPUHIUIT KJIacCU(pUKAIIUN
OO6pazoBaTenbHbIC TKAHU.

MHoroo6pasue noCTOSHHBIX

TKaHel. [lokpoBHbIE TKaHU. MexaHnyeckue
TKaHu. [IpsaunbHbIe pacTeHus.
[IpoBonsmne TkaHu.

Kcunema, ee npoBoasiye 31€MEHTHI.
®no3ma, ee IPOBOISIINE AIEMEHTHI.
[IpoBoasmue mydxu.

JIa0

10

2.3

TKAHW PACTEHU.

Tkanu. Bo3HMKHOBEHME TKaHU B DBOJIOIIMH,
MIPUHIINI KJIacCU(UKALIUN
OO6pazoBarenbHbIE TKAHU.

MHuoroo6pasue moCTOSTHHBIX

TkaHeu. [TokpoBHbIE TKaHU. Mexannyeckue
TkaHu. [IpsannpHble pacTeHus.
[IpoBoasiye TKaHu.

Kcunema, ee mpoBosIue 37€MEHTHI.
®dno3ma, ee IPOBOJSIINE DIEMEHTHI.
[IpoBoasmye mydku.

22

Pa3nen 3. Paznen 3. AHaToMHUUecKue
0COOEHHOCTH OCEBBIX OPTaHOB PACTCHUM




3.1

AHATOMUYECKHME OCOBEHHOCTU
OCEBBIX OPIAHOB PACTEHHIA.
Crebenb. PazBuTre anaTOMUYeCKOM
CTPYKTYpbl. AHATOMUYECKOE CTPOCHUE
cTeOJIel TPaBIHUCTHIX PACTCHUM.
AHaTOMHYECKOE CTPOCHHUE MHOTOJIETHUX
cTeOJiel IPeBECHBIX PaCTECHUH.

Kopenb, ero ocHoBHbIE (DyHKLIUU.
Mepuctema KOopHs. 30HbI KOPHS, UX
3HAYEHHUE U CTPYKTYpPHbIE OCOOEHHOCTH.
dopMUpoOBaHUE EPBUYHON CTPYKTYPHI
KopHs1. OCOOEHHOCTH aHaTOMUYECKOTO
CTPOEHUS KOPHEN OJJHOJOJBHBIX U
JIBYJIOJIbHBIX PAaCTEHUH.

3anoxenue kamous u GOpMHPOBAHUE
BTOPUYHOU CTPYKTYPBI KOPHS.

MHoroneTHue KOpHHU IPEBECHBIX PACTEHUMN.

CXOJICTBO M pa3nyus B aHATOMHYECKOM
CTPOEHHH KOPHS U CTEO0Is.

Jlek

3.2

AHATOMUNYECKHE OCOBEHHOCTHU
OCEBBIX OP’TAHOB PACTEHUI.
Crebenb. PazBuTre aHaTOMUYECKOM
CTPYKTYpbl. AHATOMHYECKOE CTPOCHUE
cTeOJIel TPaBIHUCTHIX PACTCHUM.
AHaTOMHYECKOE CTPOCHHUE MHOTOJIETHUX
cTeOeil IpeBeCHbIX PACTCHHIA.

Kopenb, ero ocHoBHbIE (DyHKIIUU.
Mepucrema KOpHs. 30HbI KOPHS, HX
3HAYEHHUE U CTPYKTYPHBbIE OCOOEHHOCTH.
dopMHUpOBaHUE IEPBUYHON CTPYKTYPHI
KopHs. OCOOEHHOCTH aHATOMUYECKOTO
CTPOEHUS KOPHEH OTHOJIONIbHBIX U
JIBYJIOJIbHBIX PAaCTeHUN.

3anoxeHue kaMous U GopMHUpPOBAHUE
BTOPUYHOU CTPYKTYPBI KOPHSI.

MHorojeTHHue KOpHH APEBCCHBIX paCTeHHﬁ.

CxozcTBO U pa3nuuus B aHaTOMUYECKOM
CTPOEHUU KOPHS U CTEOIIS.

JIa0

14




3.3

AHATOMUYECKHUE OCOBEHHOCTHA
OCEBBIX OPI'AHOB PACTEHUI.
Cre6enb. PazBuTre anaToOMU4YecKoi
CTPYKTYpbl. AHATOMHUYECKOE CTPOCHHE
cTeOJIel TPaBIHUCTHIX PACTCHUM.
AHAaTOMHUYECKOE CTPOEHUE MHOT'OJIETHUX
cTeOJIel IPeBECHBIX PACTEHUH.

Kopenb, ero ocHoBHbIE (PYHKLIUU.
Mepuctema KOpHA. 30HbI KOPHS, UX
3HaYeHHUE U CTPYKTYpHbIE OCOOEHHOCTH.
DopMHUpPOBaHUE TEPBUYHOMN CTPYKTYPbI
KopHs. OcOOEHHOCTH aHATOMUYECKOTO
CTPOEHUS KOPHEH OJJTHOJIOJIbHBIX U
JIBYJI0JIbHBIX PACTEHUH.

3anoxeHue KaMmous U GopMHUpPOBaHUE
BTOPUYHOU CTPYKTYPBI KOPHS.
MHoroseTHue KOpHU IPEBECHBIX PACTEHUN.
CX0/1cTBO U pa3ianyus B aHATOMUYECKOM
CTPOEHUH KOPHS U CTEOIS.

Cp
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Pasnen 4. Pasnen 4. Auaromust jicra

4.1

AHATOMUA JIUCTA.

JIuct. 3anoxeHue U pa3BUTHE JTMCTOBBIX
3a4aTKOB. PocT nMcTheB. AHaTOMHUYECKOE
CTPOECHUE JIUCTHEB.

Jlex

4.2

AHATOMUA JIUCTA.

JIuct. 3anoxeHue U pa3BUTHE JTHCTOBBIX
3a4aTKOB. PocT nncTheB. AHaTOMHUYECKOE
CTPOCHHE JIUCTHEB.

JIa0

4.3

AHATOMUA JIUCTA.

JIuct. 3anoxeHne U pa3BUTHE JTMCTOBBIX
3a4aTKOB. PocT nmucTheB. AHATOMHUYECKOE
CTPOEHHUE JIUCTHEB.

Cp

18

Pasnen 5. Pazzgen 5. AHaToOMHUYECKHE
0COOCHHOCTH pacTEHUI pa3HbIX
DKOJIOTUYECKHUX TPYIIIT

5.1

AnHaTomMuuyeckue 0COOCHHOCTH paCTeHI/Iﬁ
Pa3HbIX S5KOJIOTHYCCKUX I'PDYIIII.

Jlex

5.2

AnHaTomMuuyeckue 0COOCHHOCTH paCTeHI/Iﬁ
Pa3HbIX S5KOJIOTHYCCKUX I'PDYIIII.

14

Paznen 6. Paznen 6. [lonroroBka k sk3ameHy
110 yacTu "AHaromus pacteHui"

6.1

3K3aMCH, INOATrOTOBKA K 9K3aMCHY

DK3aMeH

27

Pasnen 7. Paznen 7. BBenenue B
MOP(OJIOTHIO PACTCHHI

7.1

BBEJAEHUE B MOP®OJIOT' IO
PACTEHUIA.

[Tpenmer, 3agaun 1 MeTOABI MOP(HOIIOTHH
pacTeHuil. 3Ha4€HHE HayKH, BO3MOKHOCTb
yrpaBiaeHus: popMOOOpPa30BAHUEM.
Bo3nukHOBEHHE POPMEI TETa PACTCHHS B
TPOLIECCE IBOIIIOIIUH

Jlek




7.2

BBEJAEHUE B MOP®OJIOT' IO
PACTEHUI.

[Mpenmer, 3agaun 1 MeTOABI MOP(DOIIOTHI
pacTeHuil. 3Ha4eHue HayKH, BO3MOKHOCTh
yrnpasieHus GopMooOpa3oBaHUEM.
Bo3nukHOBEeHHE POPMEI TEIa PACTCHHS B
npoIiecce SBOIOINN

Cp

Pasnen 8. Paszgen 8. Cems

8.1

CEML.

Cems. @opmMupoBaHue U CTPOCHUE CEMEHH,
YacTU CEMSH, TUIIbl CEMSIH OJHOOJIBHBIX U
nBynonbHbIX. [IpopacTanue cemsiH.
Knaccudukanus nokost. Tunsl npopacranus,
CTpOEHHE MPOPOCTKOB

Jlek

8.2

CEML.

Cems. @opMupoBaHue U CTPOCHUE CEMEHH,
YaCTU CEMSH, TUIIbI CEMSH OJHOAOJIbHBIX U
nBynonbHbIX. [IpopacTanue cemsiH.
Knaccudukanus nokost. TUnsl mpopactanus,
CTpOEHHE MPOPOCTKOB

JIa0

8.3

CEMII.

Cems. @opmMupoBaHue U CTPOCHUE CEMEHH,
YaCTU CEMSH, TUIIbI CEMSH OJHOAOIBHBIX U
nBynonbHbIX. [IpopacTanue cemsiH.
Knaccudukanus nokost. TUnsl npopactanus,
CTpOEHHE MPOPOCTKOB

16

Paznen 9. Paznen 9. Kopenb 1 KopHEBBIE
CHUCTEMBL

9.1

KOPEHb 11 KOPHEBBIE CUCTEMBI.
Kopenb. Kopuesble crctembl, MeTaMop(}o3bl
KOpHSI.

JIek

9.2

KOPEHb 11 KOPHEBBIE CUCTEMBI.
Kopens. KopHeBbie cucteMsl, MeTaMop(ho3bl
KOPHSL.

JIab

9.3

KOPEHb 11 KOPHEBBIE CUCTEMBI.
Kopenb. Kopuesble cricTembl, MeTaMop}o3bl
KOpPHSI.

Cp

16

Paznen 10. Paznen 10. IToGer. Cucrema
M00EeroB

10.1

[TOBET. CUCTEMA IIOBEI'OB.
[Tonsitue o mob6ere. Knaccuduxanms
mooeros. THmbl HapacTaHuAd U BETBJICHUA,
MeTaMop(03bI TOOETOB.

JIek

10.2

[TOBET. CUCTEMA TIOBEI'OB.
[Tonsitue o mob6ere. Knaccuduxanms
mooeros. THbl HapacTaHUuAg U BETBJICHUA,
MeTamopdo3sl moderos. OnpeneneHue
JIEPEBHEB U KYCTAPHUKOB B OE€37TMCTHOM
COCTOSIHHH.

JIa0

10.3

[TOBET. CUCTEMA TIOBEI'OB.
[Tonstue o mobere. Knaccuduxanms
mooeros. THIIbI HapacTaHUA U BETBJICHUA,
meTamopdo3sl moderos. OnpeneneHue
JIEPEBHEB U KYCTAPHUKOB B OE3JTUCTHOM
COCTOSIHHU.

Cp

22




Paspen 11. Pasnen 11. Jluct

111

JIUCT.
Jluct. Mopdonorudyeckoe pasHooOpasue.
JlucropacnonoxeHue.

Jlek

11.2

JINCT.
Jluct. Mopdonoruueckoe paznooOpasue.
Jlucropacnonoxenue.

JIa0

11.3

JINCT.
JIuct. Mopdonornueckoe pazHooOpasue.
JIucropacnonoxeHue.

10

Paznen 12. Paznen 12. dKusHeHnusie popmbl
pacTeHuit

12.1

>KMU3HEHHBIE ®OPMbI PACTEHUU.
[TonsiTne 0 >xU3HEHHOU opMme.
Knaccudukanus no Paynkuepy u skosoro-
moponoruueckas U.I'. u T.U.
CepeOpsKOBBIX

Jlek

12.2

JKMU3HEHHBIE ®OPMbI PACTEHUN.
[TonsiTHe 0 )XxM3HEHHOH opMme.
Knaccudukanus no Paynkuepy u skosoro-
Mopdomoruueckas U.I'. u T.W.
CepebpsKOBbBIX

JIa0

12.3

>KM3HEHHBIE ®OPMbI PACTEHUU.
[TonsiTue o xu3HEHHOU opme.
Knaccugukanus mo Paynkuepy u 3xoi0ro-
moponoruueckas U.I'. u T.U.
CepeOpsKOBBIX

Cp

18

Paznen 13. Paznen 13.I'eneparuBHbie
OpraHbl IIBETKOBBIX PACTEHUU

131

I'EHEPATHBHBIE OPI"’AHbI
[IBETKOBbLIX PACTEHUMU.
I'enepaTuBHBIE OPraHbl [IBETKOBOI'O

pacTeHusi: IBETOK, muoj. Mx pasHooOpasue.

Jlex

13.2

I'EHEPATHBHBIE OPT'AHBI
[IBETKOBbBIX PACTEHUMU.
I'enepaTtuBHBIE OPraHbl [IBETKOBOTO

pacTeHus: IBETOK, maoj. Mx pasHooOpasue.

JIa0

13.3

I'EHEPATHBHBIE OPT'AHBI
[IBETKOBbBIX PACTEHUMU.
I'enepaTtuBHBIE OPraHbl [IBETKOBOTO

pacTeHus: IBETOK, maoj. Mx pasHooOpasue.

18

Pa3nen 14. Pasnexn 14. IlonroToBka K
JK3aMeHy 1o yactu "Mopdoinorus
pacteHui"

141

3K3aMCH, INOATrOTOBKA K 59K3aMCHY

DK3aMeH

27

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

NHupopmaninoHHO — KOMMYHUKAIMOHHASI TEXHOJIOT S

I'pynnoBeie TexHONMOTMN
[IpobremMHoe oOyueHme
HccnenoBaTenbckre METOIbI B 00y4EeHUHN

Cnucoxk 00pa3oBaTeIbHbIX TEXHOJOTH I

TexHonmoruu Pa3BUTHA KPUTUYICCKOTO MBIIIJICHUS




2 | AxTHBHOE ClyIIaHHE

8. OHEHOYHBIE MATEPHAJIbI IJI51 IPOBEJTEHUA TEKYIIEA "
INPOMEXYTOYHOU ATTECTALIUA

8.1. OneHoYHbIE MaTepHAJIbI JJIA POBEIeHNs TEKYIeH aTTecTAlMU

IIpumepsl OLIEHOYHBIX MATEPUAJIOB AJIsl IPOBEACHUS TEKYIIEH aTTecTalluy IPUBEACHbI B
IPWIOKEHUN 2.

8.2. OIIeHO‘lHI)Ie MaTepUuaJbl 1JId NIPOBECACHUA HpOMe)l(yTO‘lHOﬁ arrecranmmuun

HpI/IMepBI OLCHOYHBIX MaTCpHAJIOB JJIA IIPOBCACHUA HpOMeX(YTOqHOﬁ arrecrauuu
IMPUBCACHEI B ITPHUJIOKCHUU 2

8.3. TpeboBaHUs K PETHHT-KOHTPOJIIO

TpeboBanust K peHTHHT-KOHTPOJIIO PUBEICHBI B IPUIIOKEHUN2

9. VYYUEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHUE
TV CHUILIMHBI (MOLYJIS)

Pexomenayemasi mureparypa

OcHoBHAas

HIndp JIuteparypa

JI.1.1 |T'ynenkoBa, BukropoB, Anaromus pacrenuii. Yacts 1. Kiierka. Tkanu, Mocksa:

0239-6,
URL.: https://znanium.com/catalog/document?id=32210

JI.1.2 | Bukropos, I'onun, Kypanosa, Anaromust pactenuil. Yacte 2. BereratuBHble oprassi,

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

JI.1.3 | BuktopoB, Mopdosorus pacrennii, MockBa: MOCKOBCKHI TIe1aroruuecKuit
rocynapcTBeHHbIH yHuBepcuteT, 2015, ISBN: 978-5-4263-0238-9,
URL: https://znanium.com/catalog/document?id=122097

JdomostHuTEIbHAS

HIndp Jluteparypa

J1.2.1 | Amckux N.E., ®ununmnosa WN.I1., Anatomus u mopdomnorus pactenuit, Kpacnosipck:
Cubupckuii penepanbublii yausepcuret, 2016, ISBN: 978-5-7638-3409-3,
URL.: https://znanium.com/catalog/document?id=328419

IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH ""UHTepHeT"

D1 |Teopernyecknii U Hay4HO-IIPAKTHYECKUH 3JIEKTPOHHBIN KypHAIT«COBpEMEHHOE
camoBoacTBOy: http://journal- vniispk.ru/#

32 |Hayuno-npaktuueckwuii sxypHan «OBomu Poccuny :  https://www.vegetables.su/jour/about

O3 | Tematuueckuii ceTeBOM 1EKTPOHHBIN HayuHbll KypHa1 PI'BHY «Cesepo-
KaBkasckuiidenepaibHbIiIHAyUHBIHIIEHTP CaJOBOICTBA, BUHOTPAIapCTBA, BUHOACTHD)
«[TnogoBoxacTBo M BUHOTrpaaapctso FOra Poccun: http://journalkubansad.ru/archive/59/

D4 | XKypuan obmieit 6monorun: https://elementy.ru/genbio/botany

MoOCKOBCKHUH TIeJarorn4ecKuii TocyAapcTBeHHbIN yHuBepeutet, 2015, ISBN: 978-5-4263-

MockBa: MOCKOBCKUI TeIaroriaecKuii rocy1apcTBeHHbIN yHIBepcuTeT, 2017, ISBN: 978




35 | Tpyas! unctutyta 6uonoruu BHyTpeHHUX Boa uM. M.J1. [Tamanuna Poccuiickoit akagemMun
Hayk: https://www.ibiw.ru/
D6 |boranmueckuii xypHan: http://arch.botjournal.ru/?t=issues
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOJAYJISA)

AyauT-1 ObopynoBanue

5-316 MYJBTUMEAUMHBIN KOMILIEKC, IEPEHOCHON HOYTOYK, yueOHas MeOelb

5-318 MYJBTUMEAUMHBIN KOMILIEKC, IEPEHOCHON HOYTOYK, yueOHas MeOelb

5-320 MHUKPOCKOIIBI, CBETUIIBHUKH HACTOJIbHBIE, IEPEHOCHOW MYJIbTUMEIUNHBIN KOMIUIEKC,
MePEeHOCHON HOYTOYK, yueOHas MeOeb

11. METOAUYECKHUE MATEPHUAJIBI VIS OBYUYAIOHIUXCSA ITIO OCBOEHUTIO
JNCHUIIVINHBI

METOJJUYECKHUE YKA3AHUS no noAroToBKe U BRIMOJTHEHUIO TaOOPAaTOPHBIX paboT, 1Mo
MOJITOTOBKE U BHIMIOJHEHUIO CAMOCTOSTEIHHON PaOOTHI, VISl MOJATOTOBKH K K3aMeHY U TpeOOBaHUS
K PEUTUHT-KOHTPOJIIO MPEACTABICHBI B IPUJIOKEHUU 1.

MNPUJIOKEHME 1

OIIEHOYHBIE MATEPHAJIBI 1151 TPOBEJAEHUS TEKYIIEN ATTECTAIIAU (ITPUMEPBI)

KpuTepuu OIICHUBAHHUA U IIKAJIA

TunoBblie KOHTPOJIbHbIC 3a1aHUA U cnocood MPoBEACHUSA TeKyu[eﬁ aTTeCTalumn
OLCHUBAHUSA

Ilpaxmuueckue 3a0anus Ouenugaemces: pabora c
MHUKPOCKOIHYECKOM TEXHUKOMH,




3aoanue 1. PACTUTEJIBHA S KJIETKA. IIUTOITJIA3SMA, CBOVICTBA
LIUTOIIIA3ZMBI

Llens paGomwi: BbIsICHHTH OOLEe CTPOCHHE PACTHTEIBHON KiIeTKH. Jloka3aTb
M30UpaTeNibHY0 POHUIIAEMOCTh OTPAHUYHBIX MEMOpaH.

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

Xo0 pabomr:

1. IpUroTOBUTH NpEMETHBIE U TIOKPOBHBIE CTEKIA.

2. HaHECTHU Ha MPEIMETHOE CTEKJIO KPYIHYIO KaIlTIO BOJBL.

3. M3 MACMCTOH dYellyd JIyKa BbIpe3aTh HeOombluoi kycodek (0,5 — 1 cm?). C
BHYTpPECHHEH (BOTHYTOH) CTOPOHBI CHATH KOXHILY, MOIICTHB €€ WIJION HIIH
nrHOETOM. [1010KUTh €€ B KaIuTio BOABI 0 BO3MOKHOCTH HE CMUHAsI, HAKPHITh
MOKPOBHBIM CTEKIIOM.

4. paccMOTpeTh IPH MAJIOM yBEIHICHUH HanOOJIee yAa4HOE MECTO Ha Mpemapare.
OOparuth BHUMaHKHE Ha OpMYy KIIETOK, HAWTH SPO, OCTAPATHCS ONPENESTUTh
TPaHHUIY BaKyOJIH.

5. mepeBecTH MuKpockon Ha cuibHOoe yBenmueHue (20X, 40X). mocraparbes
HaWTH NMOPHI B 000JI0YKE, TPAHHUIIBI MEX/TY 000JI0YKaMU COCEIHUX KIIETOK.

6. 3apucoBatb 2 — 3 kietku. OTMETUTH 000JI0UKY, BAKyOJIb C KJICTOUHBIM COKOM,
1a3mMajaeMMy, TOHOIUIACT, SIPO.

7. BepHYTb MUKPOCKOIN Ha cinaboe yBennueHue. He cHuMas mpemnapara, HOoJI0KHUTh
MOJIOCKY (MIIBTPOBAIBHON OyMaru psiioM C ITOKPOBHBIM CTEKJIIOM CJIeBa TakK,
YTOOBI BOZIA OTTATHBAJIACH U3-TI0]] CTEKJIA — IOJIOCKA OyMaru OyZIeT MOCTENEHHO
HaMOKaTh. C TIPOTHBOMNOJIOKHOH CTOPOHBI OT IHOKPOBHOT'O CTEKJIa HAHECTH
HecKonmbKo Kamens pactBopa NaCl. OH OyzmeT BTATHBATHCS IO MOKPOBHOE
CTEKJIO U 3aMELIaTh BOLY.

8. cineauTh 3a U3MEHEHHEM IIPOTOIUIacTa B KiIeTkax. IlocTemeHHO IMTOIIa3Ma
Oymer  orctaBath  OT  obOomouxku.  Halitu  pasHBle  COCTOSHUSA
TJ1a3MOJIM3UPOBAHHBIX KJIETOK, Pa3HbIC BUJbI IJIa3MOJIM3a.

9. 3aMeHUTh NOJOCKY (GUIBTPOBAILHON Oymaru M muasmMonuTHk (8% pacTBop
NaCl) Ha Boy, BEpHYTh KJICTKH B NMEPBOHAYATIBHOEC COCTOSIHHE — MPOCIICIUTh
JIETIIIa3MOJIH3.

10. 3apucoBaTh KJIETKH B COCTOSTHUH IUIa3MOJIN3a.

(Dopma omuyemHnocmu: puCyHkKu HHaSMOHHSHpOBaHHOﬁ u HeHHaSMOHHSHpOBaHHOﬁ
KJICTOK JIYKa per4aToro ¢ 0003HaYEHUSIMU B alIbOOME.

CIIOCOOHOCTH HaOJIIOICHUS 3a
00BEKTaMH, CIIOCOOHOCTH
OMpPENEeNATh OTACIBHBIC CTPYKTYPHI
PaCTUTEILHON KIIETKH, CIIOCOOHOCTH
OOBICHITL OTMEUEHHEIC SBJICHHUS U
MPOIIECCHI.

2 fanna — 11a3MOJIA3 U ASIUIA3MOJIN3
MPOBEACHB, O0O3HAYCHUS CICIIAHBI
BEPHO, OOBSCHEHNUS PaBUIIEHBIC.

1 6ann — na3MoININ3 | JIETIa3MOJIHN3
MPOBEACHB, OJHAKO OOO3HAYCHUS
C/IeTaHbl HEe JAOCTaTOYHO BEPHO FUIU
0OBSICHEHUS YaCTUYHBI.

0 6bannoe — TIA3MONM3 U
JICTIa3MOJIM3HE MTPOBE/ICHBI.

Ilpakmuueckue 3a0anun

3aoanue 1. OTIPEJEJIEHUE JEPEBBEB U KYCTAPHHUKOB B BE3JIMCTHOM
COCTOSHMNU

Lenw pabomer: HayduTbcs CaMOCTOSATEIBHO OIPEACIATh THUI HapacTaHUS U
BETBJIEHUS TOOETOB.

Mamepuanvi u 06vexmul: TOOETH Pa3HOOOPA3HBIX IPEBECHBIX PACTECHHI

Xoo pabomwi

PaccMmoTpeTh moOeru pa3HbIX APEBECHBIX PACTCHHH (JIMIIBL, Oepe3bl, TOMOIs, OJbXH,
nyba u np.). Haiiti npusHaKy, O KOTOPHIM MOXKHO MX OTJIMYHMTH: PACIIOJIOXKCHUE
NoYeK, UX (hopMa U CTPOCHHE, LIBET MoOera, XapakTep JIUCTOBBIX PyOLIOB H CICI0B U
T.I.

3adanue: Tlonp3ysch OINpeneTUTENEM, ONMPENeIUTh MO TMobOeraM NpeaioKEHHBIX
pacTeHWii WX BHJOBYIO TNPUHAIIEKHOCTh. 3amucaTbh  MOPQOJOTHIECKYIO
XapaKTepUCTHKY Pa3HBIX BHIOB B TAOJIHITY.

B mporiecce caMocToATENbHON HHAUBUAYATHHON pabOThI OMPEETUTHL OCHOBHBIE
BHIBI IPEBECHO-KYCTAPHUKOBOW (DIIOPHI HAIICH MOJOCHI B OC3JIMCTHOM COCTOSHHH.
3HAaTh IATHHCKHEC HA3BaHHS, YMETh Pa3JIM4aTh 10 MOP(OIOTUIESCKUM IIPHU3HAKAM.

Tabmuua 1.
IIpusnaku | Pacnonoxxe-uuenouex | Xapakrep | [louko-cnoxenue | [pyrue
JIUCTOBBIX MIPHU3HAKA
pyOI110B 1 (BeT
CJIE/I0B KODBI,
XapaxTep
HasBanie YeuyeBUUEK
BHJA 1 1p.)
(pycckoe u

OMEH ueaemcs: HCIIOJIb30BAHUEC
METOAUKH ONPECACICHUA paCTeHI/Iﬁ
IO OMPECACTIUTEIITO.

20 6annos (25 éuoog) — pacrenus
OIpeieNieHbl IPaBUIIbHO. Brinucansl
OTJIMYHTENbHBIE IpU3Haku. CTyaeHT
MOYKET apryMEHTHPOBAHHO JI0Ka3aTh
NPaBUIIBHOCTb OIIPE/ICIICHUS.

13 fannoe (25 6uoos) — pacrenus
OIpeIeNICHBI IPABHJIBHO, HO CTYACHT
He MOXET apryMeHTHPOBATh
MPaBUIILHOCTH OIIPE/ICIICHHUSL.
8 oannoe (25 euoos) -—
3aMEYaHUs K OMPEICIICHHUIO.

0 6annoe — onpesieneHNe HEBEPHO.

€CTh




JiaT

Dopma omuemnocmu:Crare 3ader no teme (odopmieHHas TabiHLa, 3HAHUE
JIATUHCKUX Ha3BaHMH U B «MI0» He MeHee 30 BHIOB JEpEBbEB M KYCTapPHUKOB).
Cnucok 00s13aTeNbHBIX BUIOB PUIIATaeTcsl.

I'pagpuueckue 3a0anusn

3aoanue 1.Jlpoananu3upyiite NpeaCcTaBICHHBIC H300paKCHUS I OTBETHTE Ha
BOIPOCHI:

1. Hanwmmmre oOmuii MEXaHHIECKOH THI TKaHH, IPEJICTABICHHON HAa PUCYHKAX

1A u 1b.

VYxkaxure QyHKIUN TaHHOTO THIIA MEXaHUIECKOHM TKaHU pacTCHHI.

3. VYKaxuTe opraHbl, B KOTOPBIX BCTPEUACTCS JAHHBIN THUII MEXaHUYECKOH TKaHH Yy

pacTeHHIA.

VYKakuTe pacroyioskeHHe JAHHOTO TUIA TKaHU B OpraHaxX PacTCHUH.

[NoanummTe BUABI JAHHOTO THIIA MEXaHMYECKOH TKaHH, 0003HaYEHHBIE Ha PUC.

1A non Homepamu 1, 2 u 3.

6. Kakoli Bua JaHHOTO THITAa MEXaHHMUYCCKOU TKaHH U300paxeH Ha puc. 1B5? Oteer
obocHyiiTe.

N

a s~

Puc. 1. Tunsl MexaHUYECKON TKaHU PacTeHUU: A — pUCYHOK (Mcrounuk:

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

0uenu3aemcz:cnoco6ﬂocn

pacno3HaBaTh O0OBEKTHI Ha
mpemapatax M H300paKCHUSX,
BBISABIIATH HX  OTJIMYUTEILHBIE
MPU3HAKH, yCTaHaBJIMBATh
B3aUMOCBSI3HU Ha OCHOBE
HMEIOIINXCS 3HAHUH.

3 6anna — pgaHel  TIOJIHBIE
HCYCPIBIBAIOIINE OTBETHI HAa BCE
BOIIPOCHI.

2 faana — p[aHBl HEAOCTATOYHO

MOJIHBIC OTBETHI Ha BCE BOIPOCHI
(w1t maHBl OTBETBI HE Ha BCE
BOTIPOCHI) MM IOTTYIICHBI OUTHOKH.

1 6ann — ma"el OTBETHI TOJILKO Ha
4acTh BOTIPOCOB(HJIH JTaHbI
(parmeHTapHBIC OTBETHI),
JIOITYTIICHBI CEPhE3HBIC OIIHNOKH.

0 6annoé — nauvl (parMeHTapHBIC
OTBETHI W [IOMYIICHBI CEPhE3HBIC
OIINOKH.

I'pagpuueckue 3a0anusn
3aoanue 1. PaccMoTpuTe MpEUI0KEHHBIN PUCYHOK U OTBETHTE Ha BOIPOCHI:

1. Kakoii mion n300pakeH Ha pUCYHKe?

2. K kakoMy Tumy IUIOJJOB HO THITy OKOJIOIUIOJHHWKA, KOJWYECTBY CEKMSH H
BCKPBIBAEMOCTH €TI0 MOXKHO OTHECTH?

3. K xakoMmMy THIy IUIOZOB IO MPOMCXOKAEHHIO €ro MoXHO oTHectn? OTBeT
obocHyiiTe.

4. Kak Ha3pIBalOTCs CTPYKTYpbI, 0003HaueHHbIe Ha pucyHke 1b mudpamu 1,2 u 3?
K kakoit yactu 1iosa oHH oTHOCATCA? Uem oHM oTian4aroTca?

Ouenueaemcs:ciocoOHOCTh

pacrno3HaBaTh 00BEKTHI Ha
N300paKEHHUAX 110 OCOOEHHOCTIM HX
CTpOEHHS, BBIABIIATH ux
OTJIMYUTEILHEIE MPU3HAKH,
aHaJIM3UpOBaTh M  YCTAHABJIMBATH
B3aUMOCBSI3U Ha OCHOBE
AMEIOIINXCS 3HAHUMN.

3 obanra — [aHBl  TOJIHEIE
I/IC‘IepHLIBaIOHII/Ie OTBCTBI HaAa BCEC
BOITPOCHL.

2 fanna — 7[aHBl HEJAOCTATOYHO

MOJIHBIE OTBEThI Ha BCE BOINPOCHI
(vmM  naHBl OTBETHI HE Ha BCE
BOIIPOCHI) WIIM JOMYIIEHBI OITUOKH.

1 6ann — naHbl OTBETHI TOJHKO HA
4acThb ~ BONPOCOB (WM  JaHBI
(parmMeHTapHble OTBETHI),
JIONYIIEHBI CePhe3HbIC OLTHOKH.

0 6annoé — nauel (parMeHTapHBIC

OTBETHl W JONYLIEHBI CEpbE3HbIE
OIIIHOKHU.
Puc. 1: Cxema cTpoenwust miofa: A — mpoJoJdbHBIN pa3pe3, b — momepeunsril pazpes
(Ucrounuk: http://megaogorod.com/atricle/716-cvetok-i-ego-funkcii-stroenie-cvetka-yabloni;
https://e-libra.ru/read/452972-anatomiya-i-morfologiya-vysshih-rasteniy.html)
Cumyayuounvie 3a0anus Ouenusaemcs: CIIOCOOHOCTH
aHaAIU3UpPOBATH CUTYaIIHIO,
3aoanue 1. Tlog MUKPOCKOIIOM BHJCH TSDK KJICTOK, PACIIOJIOKCHHBIA HAll 30HOW | pacmo3HaBaTh OOBEKTHI 0  UX
BropuuHOW (hodmbl. KIleTKH MMEIOT y3KHil MPOCBET M MOIIHOC PAaBHOMEPHOE | OMHCAHUIO, OOOCHOBBIBATH CBOIO




YTONIIEHUE KJIETOYHBIX CTEHOK. [IpHM okpammBaHuH (BIOPOTIIIONNHOM KICTOYHAS

CTEHKA OKpAIINBAETCS B KPACHBIH LIBET.

1. HazoBure OINMMCAHHYIO B TCKCTC TKAHb.

2. HpI/IBe,HI/ITe NPU3HAKU U3 TCKCTA, HOATBCPIKAAIOIINEC Ballly TOUKY 3pCHUS.

3. Ykaxure (l)yHKHI/II/I, BBITIOJTHACMBIC B pACTCHUAX JAHHOM TKaHBIO.

TOYKY 3pEeHUS Ha OCHOBE
HMEIOIINXCS 3HAHUH.

3 obanna —  [JaHBl  IIOJHBIE
HCYCPIBIBAIOINNE OTBETHI HAa BCE
BOIIPOCHI.

2 fanna — B OTBETaxX MAOMYIIEHBI
HECYIIIECTBECHHBIC OIUOKH.

1 6ann — naHBl OTBETHI HE Ha BCE
BOTIPOCHI WM JOMYIICHEI OIIHOKH.

0 6annoé — n[ONMyIIEHBI CEPbE3HBIE
ommOKH, JaHBl  (pparMeHTapHBIE
OTBETHI.

3aoanus na coomeemcmeus

YCcTaHOBHUTE COOTBETCTBHUE MCXKIY TUIIAMU TUJIOJ0B U poAaMn paCTeHHﬁ.

IImon [IpencraBurens

1) kocTsHKa A) rpyma

2) 16710K0 b) Bumus

3) reciupuuii B) mumon

4) siroa I') KpBKOBHHK

5) kopo6ouka J1) rBo3/1MKa

6) 606 E) Trompman

7) cTpy4oK 7K) cmopomuna
3) knesep
W) BunOTpajg
K) penpka
JI) kaprodens
M) kamrycrta

Ouyenueaemcs. yMEHHE
aHaJIM3UpPOBATh, COMNOCTABIATh U
YCTaHaBIMBaTh B3aUMOCBS3M Ha
OCHOBE MMECIOILIMXCS 3HAHUH.

2 oanna

CooTBeTcTBHE 0AIJIOB M MpaBHUJIbHO
PpacCTaBJIICHHBIX COOTBETCTBHIL:

KomuuectBo 0amwioB 3a 3agaHue =
((kom-BO TPaBWIBHBIX — KOJ-BO
ouMO0o4HBIX) * 2) /12

Tecmoesvie 3a0anusn

1. K npoBosmiM TKaHsAM pacTeHNI OTHOCSTCS:
A) Ckuepenxuma
b) TIlapenxuma
B) ®nosma
I') Kcunema
2.0xpeBecHeHHe 000JI0UeK CBOMCTBEHHO KIIETKAM:
A) Ckruepenxuma
B) Ilapenxuma
B) ®nosma
I') Komrenxuma
3.T'onnuHble KOJIbIIA B IpeBECHHE 00pa3yroTCs y:

A) mamsI
b) magpmbl
B) nyb6a

) cocHbl

4.B %H1BOM COCTOSIHUM ()YHKIIMOHUPYIOT KJIETKH TKaHEH:
A) CxuepeHXuMBbI
b) ®emmemsl
B) Onmumnmepmst
I') KomneHxumsr
5. BonormpoBoasuiye GpyHKINK B TeJe pacTeHU BBITOJIHSIET TKaHb!
A) Ckiuepenxuma
b) TIlapenxuma
B) ®nosma
I) Kcuiema

Ouenusaemcs: ypoBeHb 0a30BBIX
3HaHMH [0 AHATOMHUHU U MOP(OIOTUH
pacTeHui, yMeHHe BBISBIIATH
OTJIIMYMUTENBHBI IPU3HAKH OOBEKTOB.

1 6ann — mpaBUIBHO BHIOpPAaHBI BCE
BapHUaHTHI OTBETOB B TECTE.

0 6annoe — onuH u 60J€€ BAPHAHTOB
OTBETA B TECTE HEBEPHHBI.

BOI’lpOCbl C pa3eepHymobim 6apuanmom omeema

=

JlaiiTe cpaBHUTENLHYIO XapaKTEPUCTUKY (II0dIME U KCHIIEME.

N

JBYJOIBHOTO M OJTHOJOIBHOTO PACTEHHH.
4. JlaiiTe CpaBHUTEIBHYIO XapaKTEPHCTUKY PA3HBIX THIIOB SITOJ.

JlaiiTe cpaBHUTENBHYO XapaKTEPUCTHKY Pa3HBIX THIIOB KOJUICHXUMBI.
3. JlaiiTe CpaBHHTENIbHYIO XapaKTEPUCTHKY aHATOMHYECKOTO CTPOCHHs CTeOuis

Ouyenusaemcsa: yMmMeHUE OOBSICHATH
CMBICJI, IPUYHHBI U 3aKOHOMEPHOCTH
SIBJICHUM.

CooTBeTcTBHE 0AJIOB M MPABUIBHO
BBITIOJTHEHHBIX 3aJaHU B paboTe:

3 oanna - ma” MTOJIHBIE




HCYEPIBIBAIOIINIT OTBET Ha BOIIPOC.
2 fanna — B OTBETE MOIYIICHEI
HECYIIIECTBCHHBIC OIIUOKH.

1 6ann —oTBETHl HE TOJHBIM WU
JOIYIIEHBI OITHOKH.

0 6annoé — nOIyIIEHBl CEpbE3HbIC
oUMOKH, NaH parMeHTapHbIA OTBET.




OLIEHOYHBIE MATEPHAJIBI JIJIS1 TPOBEJAEHUS ITIPOMEKYTOYHOMN ATTECTAIIAA (ITPUMEPHI)

IInanupyemblii
. TunoBbie KOHTPOJIbHBIE3AAAHNUS U CTIOCO0 Kpurtepnu onieHMBaHNA H IIKaJa
o0pa3oBaTe/bHbIH .
NPOBeAeHUsI IPOMEKYTOYHON aTTecTaluu OLleHUBAHUSA
pe3yJbTar
OIIK 1.3: 3aoanue 1 (10 6annos) Ouyenusaemcs:. ypoBeHb 0Aa30BBIX 3HAHUI IO
Hcnonb3yer OoTaHuKE; CIIOCOOHOCTH BBISBIISITH
0a30BEIC 3HAHUS Kamb6wii: iutonorndeckrue 0COOCHHOCTH, XapaKTep | B3aUMOCBS3b CTPYKTYPHOM i
OOTaHHKH, JIeSITCILHOCTH, 3HAYCHMUE. (YHKIMOHATBHON — OpraHu3anud  OOBEKTOB,;
300JI0THH, CIIOCOOHOCTh OOBSCHSATH CMBICI, TPHUYUHBI U
MHUKPOOHOIIOTHH, 3aKOHOMEPHOCTH IPOIIECCOB.
SKOJIOTHH 1
IIOYBOBEJCHHUS B 10 6annoeé — naHpl NOJHBIE HCUYEPIBIBAIOLINE
npodeccuoHaIbHO OTBETHI Ha BCE BOTIPOCHL.

H IeATEILHOCTH

8-9 6annoe — paHel HEOOCTATOYHO ITOJHBIE
OTBETHl Ha BCE BOMPOCHl WM JOMYIICHBI
HE3HAYUTEIbHBIE OIINOKY.

5-7 6annoe — naHpl OTBETHI HE HA BCE BOIIPOCHI
WM JOMYIICHBI OIIHOKH.

3-4 6anna — paHbl OTBETHI TOJIBKO HA YacTb
BOIPOCOB, IOMYIIEHBI CEPbE3HBIC OIIHOKH.
1-2 fanna — nausl pparmMeHTapHBIC OTBETHI.

0 6annoe — nanvl GparMeHTapHBIC OTBETHI U
JIONYIIEHBI CEPhE3HbBIC ONMIHOKH.

3aoanue 2 (15 dannos)

Kopens, ¢QopmupoBanne CTpyKTypsl  KOpHS,
MIEPBUYHOE CTPOCHHUE.

Ouyenugaemca:ypoBeHb 0a30BBIX 3HAHWH MO
OOTaHHKE; CIIOCOOHOCTH pacnos3HaBaTh
OOBEKTHI TIO OCOOCHHOCTSIM WX CTPOCHUS,
BBIABJIIATH OTJIINYHUTCIIBHBIC HpI/ISHaKI/I u
aHaIM3UpPOBATh HAa OCHOBE HMEKOIIUXCS
3HAHUH.

15 6annoeé — naHbl NOJNHBIE MCYEPIIBIBAIOIINE
OTBETHI Ha BCE BOIPOCHI.

12-14 6annoeé — naHbl HEQOCTATOYHO IOJIHEIE
OTBETHl Ha BCE BOMPOCH WIH IOMYIICHBI
HE3HAYUTEIbHBIE OIINOKH.

8-11 6annoée — naHbl OTBETHI HE Ha BCE
BOTIPOCHI HJIH JOMYIICHEI OMIHOKH.

4-7 fannoe — naHbl OTBETHI TOJBKO HA 4YacTh
BOTIPOCOB, JIOMYIIEHbI CEPhE3HBIE OMIUOKH.
1-3 6anna — nanel PparmMeHTapHBIC OTBETHI.

0 6annoeé — nanvl QparMeHTapHBIC OTBETHI U
JIOTTYIIEHBI CEphE3HbIE OMMOKH.

3aoanue 3 (15 6annos)

[IpoananuzupyiTenpeacTaBieHHbII
MHKpoOIpenapar. YKaXHWTe OTAeJ W  KJacc
pacteHusl. ApryMEeHTUpYHTE CBOM OTBET. YKaXHUTe
oprad, cpe3 KoToporo mpencraBieH. OtBer
obocHyiiTe.

Oyenueaemca:cniocOOHOCTh  Pacro3HaBaTh
OOBEKTHI 10 OCOOCHHOCTSIM WX CTPOCHHS,
BBISBIIATE OTJIMYUTEILHEIE MPU3HAKH,
aHaJIM3UPOBAThH u yCTaHABJIMBATh
B3aUMOCBSI3U Ha OCHOBE UMEIOILUXCS 3HAHUM.

15 6annoe — naHpl NOJHBIE HCUEPIBIBAIOLINE
OTBETHI Ha BCE BOTIPOCHL.

12-14 6annoe — naHpl HEAOCTATOYHO IIOJIHEIE
OTBETHl Ha BCE BOIPOCHI WM JOMYIIEHBI
HE3HAYHUTENBHBIE OIIMOKH.

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

4-7 pannoeé — maHbl OTBETHI TOJBKO HAa 4YaCTh
BOTIPOCOB, JIOMYIICHBI CEPhE3HBIC OIIUOKH.
1-3 fanna — nanvl GparmMeHTapHBIE OTBETHI.

0 6annoeé — naHel GparMeHTapHbIE OTBETHI U
JIOITYIIICHBI CEPhE3HBIC OIUOKH.




MIPUJIOKEHMUE 2

METOANYECKHUE MATEPHAJIBI UISA OBYYAKOIIMUXCA IO OCBOEHHNIO JUCIUITJINHBI

=

MeTtoandeckue MaTepruabl sl CAMOCTOSTEIEHONW pabOTHI
Metoandeckue MaTepHabl Al IOJATOTOBKY K 9K3aMeHaM
3. TpeOoBaHus K peUTHHI-KOHTPOIIO (JUIS SK3aMEHa)

N

1. MeToauyeckne MaTepHaJIbl JIs1 CAMOCTOSITEIbLHOI padoThI

CamocrosTensHas paboTa Py TEOPETHIECKON ITOATOTOBKE — 110 KaXKIOMY Pa3Zely YacTh TEM YaCTUYHO BHIHOCHTCS Ha
CaMOCTOSATENIFHOE M3YyUCHHE CTYJACHTOB. KauecTBO BBINMOIHEHHSI CaMOCTOSITENIFHON pabOThl OLICHUBAECTCSI BO BPEMsI TEKYIIETO

KOHTPOJISI ¥ IPOMEKYTOYHOH aTTecTanni. Bompocs! K JaHHBIM TEMaM BKIIFOYEHBI B CIICKU BOIIPOCOB K KOHTPOJIBHBIM paboTam
U K 9K3aMCHY.

3aoanue 1
CocTaBbTe KOHCIEKT IO TeMe « Y CTPOMCTBO MUKpOcKoma. [IpaBuia paboTh»
Ha pucynkax 1 u 2 noka3zan mukpockon MBP-1. B mpakTuueckoil paboTe MOTYT BCTPEYAThCS CaMble pa3HOOOpa3HbIC
MHKPOCKOTIBI, 00JIee MPOCThIC WK 00JIee CI0XKHBIC, OJTHAKO UX COCTABHBIC YaCTH OCTAOTCS HCM3MECHHBIMHU.
MUKpPOCKOIT CKOHCTPYHPOBAH H3 ONMUYECKUX YaCTeH, YYaCTBYIOUIMX B MOCTPOCHHHM ONTHYCCKOTO H300paKeHUS, U
MexanuuecKkux 4acTei, CIyXallux JUis yao0CcTBa MOJIb30BaHUs ONTHYECKUMU YaCTAMH.
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Puc.1. Mukpockon MBP-1 B pa3pese Puc.2. Mukpockon MBP-1. Buemnuii Bug

Onruueckue yacTé 00pas3yroT ABE CUCTEMBI — OC8emumensHyio u Haobniooamenvuyio. OCBETUTENbHAsI CHCTEMa COCTOUT U3
sepkana (1) u kondencopa (2) ¢ anepmyproil ouagpaemoii (3) 1 CbeMHBIM cgemodurvmpom (4). HabmromarenpHas cucrema
cocTouT U3 0Owvekmuea (5) u okynapa (7), coenuHEHHBIX myoycom (19). B MuKkpockonax ¢ HakJIOHHBIM TyOycOM UMEETCst npusma
(6), OTKJIOHSIOIIAS JTyYH CBETA.

Mexannueckue gactu: K ocnosanuio (8) npuBuHUEHa KOPOOKa ¢ Mukpomempennvim mexanusmom (9). Bpamas pykosaTky
muxpomempennoz2o eurma (13), MOXKHO TUIABHO TOJHMMATh WIIM ONYCKaTh npeomemmuwiti cmoauk (10). Ha cronmuke jexut
sepawaiowuiics ouck. Ilpu moMoInu 1ByX sunmos 15 (CripaBa u ciieBa) 3TOT TUCK MOYKHO TJIABHO TIEPEABUTATh TOPU30HTAIBHO BO
Bcex HanpasieHusx. OHaKo npuberaTh K HOMOIIM 3TOT0 MEXaHH3Ma CIIeIyeT TOJIbKO B PEAKUX CIIy4asix, TOJIbKO MpH paboTe ¢
CUIIbHBIMU 00beKkTHBaMu. [Ipu 0ObIYHOM paboTe He CieAyeT Takke AOIYCKaTh BPAIICHHs IUCKA, IJISl Yero ero 3aKperuisioT
BHHTOM 14,

B kopoOke ¢ MUKpOMETPEHHBIM MEXaHM3MOM IOABHKHO IIPUKPEIUICH Kpouwmeln KoHoencopa 12 ¢ MUITMHIPUYECKOI
TMJIb30H, B KOTOpO# ¢ momouipio gunma 24 ¢uxcupyercsi KoHaeHcop. [logqHNMaoT M OMyCKaloT KOHAEHCOpP C MOMOIIBIO
[pyrkosmxu 22. K npyroii ctopoHe kopo6xu 9 TIOIBWXHO TIPUKPEIIEH myOycodepaicamens 16. Bpamas pyKosTKy kpemanvepbl
(maxposunm) 17, €ro MOXHO MOJAHUMATH U OIYCKaTh JUIsL OBICTPOTO HaBEJECHUS Ha PE3KOCTb.

K TyOyconepxarento Ha roioske 18 npukpemien tydyc 19. Ocnabus cmonopuuiii 6unm 2(), MOXXHO CHATh HaKJIOHHBIN
TyOyC ¥ 3aMeHUTh ero npsiMbiM. CHHU3Y TooBKH 18 mpuKperuieHa pesoivsepras 20106xka 11, B THe3Ia KOTOPOH BBHHYHBAOTCS
00beKTUBBL. BUHT 21 City>KUT U151 IEHTPUPOBAHUSI TOJIOBKH, M €r0 HU B KOEM CJIydae Hellb3sl TPOraTh.

W3y4aemslii mpenapar KiagyT Ha CTOJMK MUKPOCKOIA MOJ] OOBEKTHBOM M OCBELIAIOT CHU3Y IYYKOM CBETA, OTPAKEHHBIM
oT 3epkama. Jlyun, coOpaHHbIE KOHIEHCOPOM, MPOXOAAT UEpe3 Mpemnapar M IONafaloT B OOBEKTHB, KOTOPBIH CTPOHT




YBEIMUEHHOE, OOpaTHOE W JEHCTBUTENHHOE H300pakeHHe. DTO HM300paKeHHE pacCMaTpPUBACTCS B OKYJSIp, Kak B JIyIy.
OkoHYaTeTHbHOE N300paKeHHE, BOCTIPUHUMAEMOE TJIa30M, YBEITUICHHOE, 00paTHOE U MHUMOE.

B pabote no xypcy anaToMun 1 MOp(OIOTHH pacTeHUH MOJIB3YIOTCS OKYJISIpaMu ¢ COOCTBEHHBIM yBenuueHueM 7X, 10X u
15X,00bektuBamu ¢ cobctBeHHbIM yBenmmdcHueM 8X, 20X u 40X- OOmee yBenwycHHE, MOMy4aeMoOe MPU KaKOW-IHOO
KOMOWHAIIMH OKYJIsIpan 00BCKTHBA, BEIYUCISIOT MIEPEMHOKCHHEM YKAa3aHHBIX BEJIUYMH.

Hanpumep, komOunanus okyisipa 15X u oobextnBa 8X naer oduiee

yBeandyenue 120. OOwvekTuB 8X naer Tak HaspiBaeMoe Maioe (ciaboe) yBeNMYeHHE, OCTalbHble OOBEKTHBBI — OOJIBIIOE
(cunpHOE). OOBekTHB ¢ yBenmueHneM 90X HCIONB3yeTcs peiko M NpH padoTe ¢ HUM Ipernapar JOJDKEH OBITh 3aKIIOYEH B
0c00y10 IMMEPCHOHHYIO CHCTEMY.

JJis cO3HATEIHHOTO MCIIONB30BaHMUS BCEX BOZMOXKHOCTEH, IIPEIOCTaBIsIEMbIX MUKPOCKOIIOM, OUY€Hb BaYKHO UMETh SICHOE
MIPEICTaBICHAE O paspeularoujeli ChocCOOHOCMU OTITHIECKO CHCTEMBI.

KagecTBO MHKPOCKOIMYECKOTO M300paKeHHUS OMpEeneNsieTcss TeM, KaKOH BEIMYUHBI JeTadd MOXHO B HEM pasiIHIUTh,
WHAaYe TOBOPSA, PACCTOSIHHEM, Ha KOTOPOM IBE DPSIIOM JIeKAllNe TOUYKH WJIM JIMHWMA BHUIHBI pa3fenbHo. YeM MEHBIIE 3TO
paccTosiHre, TeM BBIIIE pa3penaromas ClloCOOHOCTh ONITHIECKOI CHCTEMBL.

KagecTBO MHKPOCKONIMYECKOTO M300paykeHHs OMpEIeNsIeTCs MPEekKIe BCETO pa3pemaromiell crmocoOHOCThI0O 0OBEKTHBA.
Oxkysip e, yBeIHMYUBasi KAPTHHY, TOCTPOCHHYIO OOEKTUBOM, HE MOXKET BBISIBUTH B HEW HOBBIC JCTAJIH.

Eme oanH mokaszaresb BakeH JUIS XapaKTEPUCTHKH 00BbEKTHBA — ero paboyee paccTOsIHUE, MOJ KOTOPHIM MOHHMAIOT
paccTosiHe OT ()POHTAIBHOM JIMH3BI 10 TOBEPXHOCTH ITOKPOBHOTO cTekIa HopMaiibHOH (0,17 MM) ToimmHbl. Y 00beKTHBA 8 3TO
paccTosiHie NMpUMEpHO 8,5 MM, a y OoJiee CHJIBHBIX 3HAYMTENHFHO MEHbIIE. DTO HalA0 UMETh B BHIY IpHU paboTe: CHIBHBIN
00BEKTHUB MOYTH ITPUKACAETCS K TOKPOBHOMY CTEKITY, OCOOEHHO €CJIM OHO TOJIIIE HOPMBI, U ITPH HEOCTOPOKHOM paboTe nMeeTcst
OMACHOCTh MOBPEAUTH OOBEKTHB U IPETapar.

Oxymsper 10 u 15 Hanbosee MpUTOaHEI [T PaOOTHL

OCHOBHbIE npuembl PabOTHI C MUKPOCKOIOM

Opranmsanusi pabodero Mmecra. MHKPOCKOI YCTaHABIMBAIOT MPOTHB JieBOoro mmieya. CrnpaBa OT HEro OCTaBIISIOT
cBOOOIHOE MECTO ISl IPUTOTOBIICHUS TIperapara, Ui pUcoBaHus U 3amuceit. CTyl Wi BUHTOBOM TabypeT JOJKHBI ObITh TAKON
BBICOTBI, YTOOBI paOOTAIOLIUI MOT CMOTPETh B OKYJISIp 0€3 HANpPsHKCHUS.

Ha xaxkqoM pabouem MecCTe JODKHBI OBITh MPUTOTOBICHBI MPEAMETHBIC M MOKPOBHBIC CTEKJA, MPEMAapOBalIbHbBIC UIJIBI,
CTCKJISIHHASI TMAJIOYKa UM MUICTKA, OPUTBA, CTAKAH C YUCTOW BOJOW, MATKAs TPSAMOYKA JJIS MPOTHPAHUS CTECKOJ, KYCOUKH
¢buibTpoBaNbHONW OyMaru. J[asi OmpOTHpaHUs ONTHYCCKHX CTEKOJ OKYyJsIipa M OOBEKTHBOB CIEAYCT YIOTPEOJSATH TOJBKO
CICIMATBbHYIO (PIIaHEIbKY, IPUIaraeMyr0 K MUKPOCKOITY (€€ MOYKHO 3aMEHHUTh MSATKOM, HECKOJIBKO Pa3 CTUPAHHOM JIbHIHOMN WK
XJIOMYATOOYMaKHOU TPATIOYKOIA).

Pabora HauuHAETCS C YCTAHOBKM OCBEINCHHS, 3TO OYCHb OTBETCTBCHHBIH MOMEHT, MOCKOJBKY MPEXIEC BCEro OT
OCBEIIICHHS NIPerapara 3aBUCUT BUAUMOCTb 00beKTa. bosbliioe 3HaueHHe UMEET UCTOYHHK cBeTa. OueHb XOPOIll €CTECTBEHHBIN
CBET OT OKHA, OJTHAKO MPSIMbIE JTyYH COJIHIIA BPEAAT 3peHUI0. MOKHO OpaTh CBET OT HACTOJILHOM AIIEKTPOIAMIIBI C MATOBBIM KN
MOJIOYHBIM OAIJIOHOM. XOPOIIIN TAKKE JIAMITbl THEBHOTO cBeta. [y 6osiee OTBETCTBEHHBIX paboT ynoTpeOSIFOT CrielnalbHbIe
ocBeturenbHbIe annapatel (ON-17,01-19).

OcBellleHrEe YCTAHABINBAIOT CIEAYIONUM 00pa30M: MHUKPOCKOII CTaBAT MPOTHUB JIEBOTO IUIeYa; Bpallias PeBOJIbBEPHYIO
TOJIOBKY, CTaBAT OOBEKTHUB 8§, MPOBEPSAIOT €ro IEHTPHPOBKY M PACCTOSHHE A0 MpeaMeTHoro croimka (oxomo 0,8—0,9
MM );KOHJICHCOpP MOJHUMAIOT JI0 YIOpa; PacKpPhIBAIOT MOJHOCTHIO alepTYPHYIO auadparmy moj KOHISHCOPOM; MOBOPAYMBAIOT
3epKaI0 K HCTOYHUKY CBETa, HAMPABIIAA JIy4 B OTBEPCTHE HA MPEIMETHOM CTOJIMKE. 3ePKaj0 UMEET JIBE CTOPOHBI — IUIOCKYIO U
BOTHYTYI0. OHHU HCIIOJB3YIOTCS B 3aBHCHMOCTH OT YCJIOBHH OCBEIICHHOCTH, NMPH HEAOCTATKE CBETA IMOJB3YHOTCS BOTHYTOM
CTOpOHOM. Bpainas 3epkablie, JOOUBAIOTCS TOTO, YTOOBI M0JIE MUKPOCKOMA OBUIO SIPKO ¥ PABHOMEPHO OCBEIICHO.

[pu JOCTATOYHO APKOM OCBEIICHUH MOYKHO Ha JIepKaTellb 1o AruadparMoii BIOKHUTh MATOBOE CTEKJIO UITH CBETODIILTD.

YCcTaHOBIIEHHOE OCBEIEHNUE HE JIOJDKHO HAPYIIATHCS IO KOHIA 3aHATHA. ECiiu OHO ciy4aiiHO coObeTcsi, BCe Omepaiyu
MOBTOPSIIOT B TOM K€ MOPSIIKE, IEPEBE sl MUKPOCKOIT IPEIBAPUTEIHHO Ha CIIa0bIii 0ObEKTHB.

Bo Bpemst paboThI CHITy OCBEILCHUS HAJI0 00SI3aTENIbHO PEryJIMPOBATh, CyXKas M PACKpbiBas quadparmy, MOJAHUMAS WA
omyckasi KoHeHCOp. IIpu CIHIIKOM CHIBHOM OCBEIICHHH MPO3pPAvyHble M HEXHBIC JETajdd CTAHOBSATCS HEBUIUMBIMHU,
MaJIOKOHTPACTHBIMH;, HANPOTHB, MPH H3JIUIIHEM YMEHbIIEHHH TuadparMbl HE BCS amepTypa OOBEKTHBA HCIOJB3YETCSI, YTO
MIPUBOJUT K YMCHBIIICHHUIO PA3PEIIAOIICH CIIOCOOHOCTH.

IIpucomosnenue npenapama.

Yamie Bcero mM3y4aroT Ipernaparsl, IOMENIeHHbIE B BOAY. V3-3a ucmapeHus BOABI TaKue MpenapaTsl He MOTYT XpaHHUTHCS
JUTNTENIFHOE BPEMs M TOTOMY NOJYYWJIM Ha3BaHHE BPEMEHHBIX. (11 MPHUTOTOBICHHS BPEMEHHOIO MpemapaTa Ha YHUCTOE
MIPEIMETHOE CTEKJIO HAHOCST KaIlIF0 BOJIBI, TOMEIIAIOT B HEEe MCCIIEeyeMbI OOBEKT M 3aKPHIBAIOT MIOKPOBHBIM cTeKsIoM. Karuis
BOJIbI, 3aII0JIHUB [IPOCTPAHCTBO MEXY CTEKJIaMU, HE JIOJDKHA pacTekaThesl. [IOKpOBHOE CTEKIIO OYEHb XPYIKO, HOITOMY Mepes
yIOTpeOJICHNEM €ro O4YeHb OCTOPOXKHO HPOTHPAIOT MSTKOW TPSIOYKOH, CBOOOJHO HAKMHYTOH Ha MalbIlbl NMPAaBOH PYKH.
OcCTOp0XKHO NpUAEPIKUBasi CTEKBIIIKO NaIbliaMU JIEBOM PYKH, €r0, COBEPIIEHHO He HAXKUMasl, IPOTUPAIOT cpa3y C ABYX CTOPOH.

HaknaneiBaTh HOKPOBHOE CTEKIIO Ha0 OCTOPOXKHO, IPUJEPKUBAS 32 YTOJIKH JBYMs MalbLiaMHU U OIyCKas CIepBa OJHUM
KpaeM JI0 COIIPUKOCHOBEHHMS C KaIuIe JUIsl TOro, 4TOOBI 110]] IIOKPOBHOE CTEKJIO HE IToTai Bo3ayxX. ViHorna ObiBaeT HE0OXO0IMMO
yOeuThCs B IPUTOAHOCTH MaTepHuaia, He HaKJIabiBas cTekio. Pabouee paccrosiaue craboro o0beKTHBA TOITYCKAET ATO, OJHAKO
Hepest MepexosoM K 0oJiee CUIbHOMY OOBEKTHBY TOKPOBHOE CTEKJIO HAI0 HAJTOXKUTH 00S3aTENbHO.

Dokycuposka.
W3ydyenune mpenapara BCerjia HaYMHAIOT MPH MAJIOM YBeIWYeHWH. [ MONydeHHs Pe3KOTO H300pa)XeHHs BpaIIaroT

PYKOSATKY KpeMmaJbepsl, Il cOoky (4ToOBl HE pa3gaBUTh Ipemnapat!), ¥ OmycKaloT oOvekTHB mpuMmepHo Ha 0,5 cM ot
npenapara. [ToTom, Tisias B OKyJIsip, HOAHUMAIOT OOBEKTHB A0 MOSBICHUS pe3Koro m3odpaxenus. Ilpu ciabom oObexTHBE
TI0JIb3YIOTCSl TOJILKO KPeMalIbepOl M COBEPIIEHHO HE PabOTal0T MUKPOMETPEHHBIM BUHTOM !




ITepen nepexonoM k 6ojee CHIBHOMY 00BEKTHBY MECTO IIpernapara, IoUIeKallee N3y4eHHIO, CTaBsAT TOYHO B LICHTD ITOJIA
3pEHHS.

CMeHy 00bEKTHBOB IIPOU3BOJIAT ITyTEM OCTOPO’KHOTO BPAIlEHHs PEBOJIBBEPHOIT T0JIOBKY: J[THa onpaB BceX 0OBEKTHBOB
paccunTaHa TaK, YTO IPU CMEHE 0OBEKTHBOB OHM OKa3bIBAIOTCS Cpa3y Ha JOJKHOM pacCTOSHHM OT npenapara. OJHaKo 4acTo
pe3Koe M300pakeHne OTCYTCTBYET M3-3a HETOUYHOTO BBUHYMBAHMS OOBEKTHBA B THE3/I0 WIK N0 Apyroi npuauue. Ilosromy mpu
nepeBojie Ha OoJiee CHIILHBIH OOBEKTUB HEOOXOIMMO KOHTPOJIHMPOBATh, YTOOBI OOBEKTHB He 3ajel mpenapar. MHorna nepen
CMEHOU TpeOyeTcsl clierka MpUIOoAHATh TyOyc, a 3aTeM NepeBecTH; HaOmoaas cOOKy, OIyCTUTh ITOYTH JI0 COIIPUKOCHOBEHUSI C
IpenapaToM M TOJBKO 3aTeM MOJHUMATh, IS B OKYJIIp. Bce aTH omepaiuy mpou3BOAT TOJIBKO C MOMOIIBI0 KPEMalbEPH.
[Tocne ycTaHOBKH pe3KOT0 U300paKeHHUs! TPH CUIIEHOM YBEJIMYEHUH MOXKHO T10JIb30BAaTHCS MUKPOMETPEHHBIM MeXaHu3MoM. Ero
PYKOSTKY BpamIaroT B 00e CTOPOHBI He Ooiree yeM Ha rmosobopora. Ha kopoOke MUKpOMETPEHHOTO MEXaHN3Ma C OJTHON CTOPOHEI
HMEIOTCS ABe pUCKH. HaHeceHHas MPOTHB HUX TOYKA BCE BPEMs JOJDKHA HAXOIUTHCS MEX Y puckaMu. Eciiy oHa BBIXOIMT 3a OTH
Ipeesbl, TO J0JDKHA OBITh HEMEIUICHHO BO3BpalleHa B HOPMAJIbHOE ITOJI0KeHUE, HHAYe MEXaHU3M HCIIOPTHTCS.

Bo Bpems HaOI0A€HHS B MUKPOCKOII 004 IJ1a3a Hago JepiKaTh OTKPBITHIMU, YTOOBI MEHBIIE YTOMIIATHCS.

Vx00 3a MuxpockormoM. MUKpPOCKOI — OY€Hb TOYHBIH U CIIOKHBIH mprbop. TOIBKO MpH TIIATETFHOM YXO0/€ OH HaJeKHO
CIIy’KUT MHOTHUE rojibl. IIpaBuna yxoza 3a HUIM CBOJSATCS K CIEAYIOLIEMY.

Onruueckue CTeKja NPOTHPAIOT CIENHAIBHOMN (IaHeJIeBOH TPSIMOYKOW, KOTOPYIO HU ISl YEro APYroro ymnoTpeOssTh
Henb3s. CTekia mpoTHparoT 6e3 Beskoro Haxuma. Ilepen mpoTrpaHueM CMaxHBalOT MBUIb 0CO00M 00€3’KUPEHHOI KUCTOYKOH,
MIPUIIOKEHHON K KaXI0My MUKPOCKOIY.

Ilepen npoTHpaHreM MOXKHO HOIBIIATH HA JIMH3BL. ECIHM 3TOro He0CTaTOYHO, HAHOCST KAILTIO YHCTOH BOJBL.

Pa3BuHUYMBATH 00BEKTUBBI KATETOPUUECKH BOCTIPEIAETCS, TAK KaK 3TO HEMHUHYEMO 3aKaHUMBACTCS MX IOpYCH.

Oco060ii 3200THI TPeOYIOT IMMEPCHOHHbBIE 00BEKTHBEL. [locie paboThl IUMMEPCHOHHOE Macio aKKypaTHO yAAJISIOT CIiepBa
YHCTON (PMITBTPOBAILHON OyMaroi, a 3aTeM MATKOW YACTOH TPSIOYKOH, cIerka CMOYEeHHOH B OeH3MHEe. Ecny mo HepsAummBoCTH
MacJIo OCTaI0Ch Ha 0OBEKTHBE M 3aCOXJI0, YIAIUTh €T0 MOXKET TOIBKO CIEIIHAIIHCT.

3arpsA3HEHHOCTh OKYJISIpa ONPENEINAIOT, I B MHKPOCKOI NPH CY)KEHHOW amadparmMe W Bpamias OKyisip. ['psss,
MIPWINIIIAs K JIMH3aM OKYJIsIpa, TakKke BpamraeTcs. HapyskKHble MOBEPXHOCTH JIMH3 MPOTHPAIOT MATKOH Tpsinoukoil. Ecnu Bee ke
I'psA3b OCTACTCA, MOXKHO OCTOPOXKHO Pa3sBUHTUTH OKYJISP U MIPOTEPETh BHYTPEHHUE IOBEPXHOCTH JIMH3.

[Tocne paGoTHI IPOBEPSIOT IETOCTh BCEX YacTeld MUKPOCKOIIA U TIATENBHO MIPOTUPAIOT ero. Bo Bpems paboThl MUKPOCKOTT
0CO0EHHO 00eperaloT OT ACHCTBUS PEaKTHBOB.

Bce mexaHnuyeckue 4acTH MUKPOCKOIIA BpeMsl OT BPEMEHH NPOTHPAIOT TPSIMOYKOH, CMa3aHHON HEOONIbIINM KOINYECTBOM
Ba3eJIMHA WU Ba3eIMHOBOI'O Macla.

[pu 3aTpyaHeHHsAX B paboTe MEXaHUYECKHMX YacTei HU B KOEM Clly4yae Helb3sl mpuderars K cuie. ClielyeT BHUMATEIbHO
BBIAICHUTh IPUYUHBI HETOIAJO0K M BOCIIOJIB30BATHCS MMOMOIIBIO CHENUaNicTa. MelKknue HENONAAKH MOTYT OBITh YCTPaHEHHI C
TIOMOIIIBIO OTBEPTKH.

MHUKpPOCKOIIBI XpPaHST B 3aKPBITHIX OT IBUIH MKadax, OTACIBHO OT PEaKTHBOB 1, 0COOEHHO, JIETYUYHX KHCIIOT.

HCO6XOZ[I/IMO 3allIOMHHUTE CJICAYIONIWEC MMpaBujIa:

1. oOecneyuTh XOpoIIee OCBEIIeHHEe 00BEKTA.

2. HayMHATH PabOTy BO BCEX CIYYasiX C MAJOTO yBEJINYCHHUSI.

3. MHUKpPOMETPEHHBIM BUHTOM U BUHTaMH JINCKA CTOJIMKA MOJIb30BATHCS JIMIIb P OOJIBIIIOM YBEIUYEHHH, KOT/1a OCHOBHAsI
HaBOJIKA CJieJlaHa C TOMOLIBbI0 MAaKPOBUHTOB.

4. omyckaTth TyOYyC MOKHO TOJIBKO TJIS/sl COOKY Ha IPEIMETHBII CTOJINK, TOJJHUMATh — LIS B OKYJISP.

5. Henb3s FOTOBUTH IpenapaT Ha MPeAMETHOM CTOJIUKE.

6. couep)xaTh MHKPOCKOII B YHCTOTE.

7. Tlocne paboTel ¢ mpemapaToM HEOOXOJMMO IMEPEeBECTH MHKPOCKON HAa Maloe YBEIWYCHHE, COOTBETCTBEHHO, NPH
3aBEpIICHNH BCel PabOTBI MUKPOCKON JIOJDKEH OCTAThCs Ha MalioM YBEIMYCHHH WM PEBOJIBBEPHOE YCTPOMCTBO
JIOJDKHO OBITH B IPOMEKYTOYHOM TTOJIOKCHUH

8. mocne paboThl ¢ MUKPOCKOIIOM 3a(HKCHPOBATh TYOyC BUHTOM.

9. TMepeHOCHTh MHKPOCKON HYXKHO, IMOIACPKHBAs OMHOW pPYKOW ITIOJ OCHOBAaHWE IITaTHBAa, BTOPOH — JAepikach 3a
H30THYTYIO YacTh TyOycoaepKaTes.

3aoanue 2
CocraBbTe KOHCIEKT 110 TeMe «Jlenenue kietok. Muto3». OTBeThTe Ha KOHTPOJIBHBIE BOIIPOCHL. J{aiiTe onpeneneHne mOHITHIO
«TOTHIIOTEHTHOCTHY, TIOSICHUTE €T0.
MHuTO3 — HIMPOKO PACHPOCTPAHCHHBIN, YHUBEPCAIBHBIN CIIOCOO JENCHHS KICTOK, CYTh KOTOPOIrO 3aK/IHYacTCs B Ieperade
JOYCPHUM KIIETKaM TAKOTO K€ YHCIIA U TeX )K€ THIIOB XPOMOCOM, YTO M y MAaTCPUHCKOW KJIETKH. LIMKI pa3BUTHSA KICTKH OT
Havaja OJHOTO JCNICHHS JIO Hadaia CICIYIOIIEro JEJICHHs COCTABISACT KICTOYHBIA WM MHUTOTHYEeCKHU muKI. [lay3za mexmy
JBYMs JICJICHUSIMH Ha3biBaeTcst nHTepda3oit. OOBIYHO KIETKHU B 3TOH (pa3e Ha3bIBAIOTCS MOKOAIMMHUCS. OHAKO B IIEPHOJ TOKOS
B TaKMX KJICTKaX MPOMCXOJUT IIPOLECC MOATOTOBKU sApa K JCJCHUIO, CBA3aHHBIA CO CIIOKHBIMH METa0OIHMYCCKUMHU
npeobOpasoBanusmu. B uaTepdase pasnmm4aror 3 nepuoma:
o npecunmemuueckuii (G1 - gap), cunres Oeka, MOAroToBKa K yasoeruto JJHK
e cummeuueckuii (S - syntesis), yasoenne JJTHK
o nocmcunmemuueckuti (G2), MOATOTOBKA K MIOCTPOCHUIO BEPETEHA M HAKOIUICHHUE YHEPTHH.
TIpOoa0KUTEIPHOCTh MUTOTHUYECKOTO IIMKJIA UTATCS OT HECKOIBKMX MUHYT 10 2 — 3 yacoB. MuTepdasa xe mmurcst ot 8 — 10
4acoB 710 HECKOJILKUX CYTOK (puc. 3).
MuT03 yCI0BHO MOJpa3zesseTcs Ha clieayonime Gpaspl:
1. TIpodasa— camas gnutenpHas Gaza MUTO3a. SIAPO pa3pBIXIIACTCS, YBEINIUBACTCS, IOCTCTICHHO CTAHOBSTCS 3aMETHBIMU
XPOMOCOMBI, HCYE3al0T SIPHIIKA. B koHIe mpodaskl saepHas 000J0YKa PACTBOPSCTCS, HAYMHACT 0OPa30BBIBATHCS




MHUTOTHYECKOE BEPETCHO.

2. B nagane meradaszbl XpOMOCOMBI JOCTHIAIOT MaKCHMAJIbHON CIHMPAIH3al[UH, PACIOJIAraloTcsl M0 IKBATOPY KIETKH,
LIEHTpaMepaMy IPUKPETUIACH K HUTSAM BepeTeHa. L[eHTpamMeps! pacnoiararoTcs B CTPOTO AKBaTOPHATIBHOI IIIOCKOCTH.
B aroii (haze 3aMeTHO, 4TO XPOMOCOMBI COCTOSIT U3 2-X Xpomartu. Ha aToii haze MOXKHO OACUNTATH YHUCIIO XPOMOCOM U
OIIPENEIUTh UX POpMY.

3. B anadaze nentpameps! pazgernsroTCs ¥ XpOMATHIBI C TOMOIIBI0O HUTEH BEpeTeHa PacXOAATCS K IMOJI0CAM KIIETKH.
Yucno xpoMaTuj y KaXkaoro IMojoca paBHO UCXOJHOMY YHCIY XPOMOCOM.

4. B renodaze Habmromaercss NMpoOIECC MPOTHBOINOJIOKHBIA Tpodasze. XpOMOCOMBI MOCTENEHHO AECHHPaIn3yIOTCs,
NepecTaroT ObITh 3aMETHBIMH, BOCCTaHABIMBACTCS siyiepHas 000j04Yka. BMecTo MUTOTHYECKOTO BepeTeHa BO3HHKAET
HOBas BOJIOKHHCTAs CTPYKTypa - (parMoIuIacT, IpOUCXOIUT UTOKMHe3. Ha 3ToM MUTO3 3aBepmaercs.

Puc. 3. ®a3pl MUTOTHYECKOTO JCICHHS B KIIETKAX KOHYMKA KOPHSI JTyKa
1 — untepdasa; 2,3 — mpodasa; 4,5 — meradasza; 6,7 — aHadasza; 8 — Tenodasa; 9 — nuTOKHHE3

Bonpocvt ona konmpons:
1. Yro TaKkoe MUTOTHYECKHH IUKJI, KAKUM KJIIETKaM OH CBOMCTBEHEH?
2. KaxoBo 3HaueHHE U B 4eM 0COOCHHOCTH HHTEep(ha3bI?
3. TlepeuucnuTh MOCICIOBATEIILHOCTH H3MCHEHHUI HA Pa3HBIX (Pa3ax MHUTO3A.
4. KaxoB OMOJOTHYECKHI CMBICIT MUTO3a?

3adanue 3
CamocTodaTeNnbHO caenaiite MmomepedHslil cpe3 cTebns pacTeHus (o BbIOOpY MperojaBaTelis), OKpachTe €ro, 3apHCyiiTe,
crenaite He0OX0AUMBIE 0JIO03HAUCHUSL.

3adanue 4
[puBenuTe NPUMEPHI BIUSHUS YKOJIOTHYSCKHUX (DAKTOPOB HA aHATOMHUYECKHE 0COOCHHOCTH pacTeHuil. OTBET MOSICHUTE.

3adanue 5
IpuBeauTe KiIaccUpHUKAIMIO TOKOs ceMsiH. J{aiiTe KpaTKyIo XapaKTepPUCTHKY BbIICICHHBIM THITAM.

3adanue 6
IIpopacture cemena ropoxa, $hacosu, moacoHeuHuKa. OMpeaeuTe HX THITBI POPACTAHMS.

3aodanue 7
Hcnons3yst marepuainsl naboparoproii padotsr Ne 10 onpenenure 20 nepeBbeB U KYCTapHUKOB 110 X OE37MCTHBIM IoOeram.

3adanue 8
Hcnonp3ys maTepuainsl 1adbopaTopHoit padboTel Ne 12 cienaiite moaHOE IKOJIOTO-MOP(POIOTHISCKOE OMMCAHUE TPEIOKEHHOTO
IpernoiaBaTeIeM PacTCHHS.

3adanue 9

CamocrostenbHo n3yunte temy «CoreTrs». OTBEThTE Ha KOHTPOJIBHBIC BOIPOCHI.
Koumponvnuie sonpocwi:

Yt0 Ha3BIBAETCS COLIBETHEM?

Kakwuie npeumyIiecTBa COIBETHI Hepe OUHOYHBIMHU [[BETKAMH?

Ha3zoBuTe OCHOBHBIC PHUHITHUITEI KIIACCH(DHUKAIINN COIIBETHI?

UeM NpUHIMITAAIEHO OTIHYAIOTCS OOTPUYECKHUE M IMMO3HEIC COLBETHS?
Ha3oBuTE KOHKPETHBIC MPUMEPHI MPOCTHIX U CIOXKHBIX OOTPUYECKHUX COLBETHI?

agrwnE




6. Yto 00wIero u B 4eM OTIIMYUE MEXK/Y KUCTHIO U KOJIOCOM, IIIUTKOM U 30HTHKOM?
7. Kakoe conBeTne Ha3bIBaeTCsI TUPCOM?
8. TIlo mpemiokeHHOMY 00pa3Iily Ha30BUTE THII COLIBETHIA?

2. MeToauueckue MarTepuaJjJbl IJM NOATOTOBKH K IK3aMEeHaM

[Ipu moAroTOBKE K MIIM SK3aMEHY CTYACHTY HEOOXOAMMO BHUMATEIEHO O3HAKOMUTHCS CO CIIMCKOM BOIPOCOB U U3Y4HTh
BECh HEOOXOAMMBIH TEOPETHUECKHI MaTepHall HCTIOJIb3Ysl KOHCTIEKTHI JIEKIIMH, YUEeOHUKH 1 y4eOHbIE MTOCOOMS U3 CIIMCKOB OCHOBHOW M
JIOTIOJTHUTEIILHOM JIMTEPATYPhl U JINTEPATYPHI I CAMOCTOSTENBHOTO H3ydeHus TeM. O0s3aTelIbHO CIIeqyeT POCMOTPETh BCE PHCYHKH,
BBITIOJTHEHHBIE B aJIb0OME, PUCYHKH B YI€OHHUKAX M YICOHBIX TIOCOOMSX.

K nate Ha3HaYeHHOI KOHCYJIBTALlH CTYACHTHI JOJDKHBI IIOATOTOBUTH BOIIPOCHI IT0 TEMaM, BBI3BIBABIIMM 3aTPYAHCHUS.

3. Tpe6oBaHusl K peHTHHT-KOHTPOIIO (/11 IK3aMeHa)
[IpoBeneHue TEKyIIETO M MPOMEKYTOYHOTO KOHTPOJS KayecTBa Y4eOHOIH pabOThI CTYICHTA OCYIICCTBISCTCS HA OCHOBAHHUH
«[omoxeHus 0 PSUTHHIOBOM CHCTeME O0yUYCHHS U OIICHKE KauecTBa yueOHOU paboThl cTyaeHToB TBI'Y»

Ne mopyas Tembl Buasbl paGor Bbanasl
| PacturenbHas kieTka. OTueT 1o BHIITOIHEHUIO TA00OPaTOPHBIX PadoT 10
TxaHU pacTeHuH. OTYET MO BHINOJHEHHIO CAMOCTOSATEIBHBIX 5
pabot
KonTponbHbie paboThI 15
Hroro 3a I moays: 30
1 AHaTroMHuueckue OT4eT 1o BBIMOIHEHUIO JabOPaTOPHBIX padoT 8
0°°6eHH9CTH OpraHoB | Oryer MO BBINOJHEHUIO CAMOCTOATEIbLHBIX 8
pacTeHU. AHaTOMI/ILIeCKI/I? paGot
0cobeHHOCTH PACTECHUH | KoprponbHble paboThI 14
pa3HbIX 9KOJIOTMIECKUX
TPy
Hroro 3a lImonyns: 30
JK3aMeH: 40
HUTOIO: 100
Ne moayast Tembl Buasl pador Banabl
| Cems. Otyer 1o BBIMOJIHEHHMIO JJaOOPaTOPHBIX padoT 8
Kopenn " KOPHEBBIC | Oryer 1Mo BBINONHEHHIO CAMOCTOSATENBHBIX 8
%HcgeMm. ; paGoT
0ber M CHCTeMa TOBETOB. | 1o urpomnpHbIe PAGOTH! 14
JIucr.
Hroro 3a I moxynb: 30
1 Kusuennas gpopma. Otyer 1o BBIMOJIHEHHMIO JJaOOPaTOPHBIX padoT 10
l'eneparusubre OpTaHbl | OQryer MO BBHINOJHEHUIO CAMOCTOSTEIbHBIX 10
[BETKOBBIX PaCTCHUH pabor
KoHTposbHbIe paboThI 10
Hroro 3a II mogyin: 30
JK3aMeH: 40
HUTOIO: 100

9. Cpegenust 00 00HOBJICHHH padoyeli MPOrpaMMbl JUCHUIIJIMHBI (MJIH MOTYJIsl)

Ne Oo0HoBJIEHHBbIN pa3aen Onucanye BHECEHHBIX PexBU3UTHI 1OKYMEHTA,
ILII. pa6oueii mporpamMmbl H3MEHEeHHH YTBEpAUBIIETO
JTUCHHUIIINHBI H3MEHEeHHs




