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1. HEJIM U 3AJIAYU JUCIHHUTIJINHBI
Heaun ocBoOeHNS AUCHUNIIMHBI (MOAYJISA):

[{enbto OCBOEHUS TUCUUIUIMHBI SBISIETCS: U3ydeHHEe MOP(OIOTHH, XUMU3Ma, (PYHKIIHH,
BOCIPOU3BEICHUS, CTICIMATN3aUI U pa3HOO0Pa3Hsl KIETOK, KaK CTPYKTYPHOH M (YHKIIMOHAIBHON
€IMHUILIBI OMOJIOTUYECKUX OOBEKTOB € OCIEAYIOUIUM MPUMEHEHHUEM 3TUX 3HAHU B
UCCIIEIOBAHMSIX.

3apaum :

1) nu3ydeHne CTpoeHUs JKUBOTHOW U PACTUTENBHOMN KIETKH;

2) 3y4eHHE OCHOBHBIX METOJI0B LIUTOJIOIMYECKUX UCCIEA0BAHNM;

3) u3ydeHue pasHOOOpa3us KICTOK;

4) npuoOpeTeHre HaBBIKOB PaOOTHI C ITUTOJIOTHYECKON anmnapaTypoii;

5) npuobpeTeHne 3HAaHUI KJIIETOYHON OpraHu3aluy OMOJIOTHYECKUX O0BEKTOB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII
Hukn (pa3nen) OI:  B1.0O
TpeOoBaHus K NpeABAPUTEIbHOI MOAT0OTOBKE 00y4aK0IIerocs:

300J10TUs OECIIO3BOHOYHBIX

[TpakTka o 60TaHuKe

[IpakTuka no 300510run

AHatomust U MOp(OIOTHsT  pacTeHUM

JAMCHHMIIMHBI (MOAY/IH) U IPAKTHKH, 1JIs1 KOTOPBIX OCBOEHHE JAHHOW JUCIUIJIMHBI
(MoayJist) He00X0AMMO KaK NpeaniecTBYIOLIee:

AnatoMust ¥ MOPOJIOTHSL  PAaCTCHHUI

3o010rUs OECIO3BOHOYHBIX

[TpakTka no 6oraHuke

[IpakTuka no 30010run

I'ucronorus

300J10THS TO3BOHOYHBIX

Bbuoxumust u MmonexyssipHas Onoaorus

I'eneTnka u cenexuus

Pu3HoI0rus pacTeHun

®uU3N0IIOTNs YEI0BEKA U )KUBOTHBIX

Bupyconorus

bronorust pa3MHOXXEHHS U Pa3BUTHS

MuxkpoOuonorus

Heiipoduzunonorus

NMMmyHoIIOTHS

O6mas 6uonorus

Teopus sBoIIOLIMH

MeTo/1b1 MOJIEKYIISIPHO-TEHETUYECKUX UCCIIEJOBAHUM

Boszpactnast anatomust, GU3MOIOTHS ¥ TUTHEHA

3. OBPBEM JUCIHIUIIVIMHbI

OO0mas Tpy10eMKOCTb 33ET
Yacos 110 yueOHOMY IUIaHy 108
B TOM 4YHcCJIe:

camocTosITelIbHasT paboTa | 63




XpaHeHHUs U nepenadn HHPopMauu B npohecCHOHATBbHON AeATEIIbHOCTH

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHUS 110 JUCHUIIVINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA

OBPA3OBATEJIbHOM ITPOT'PAMMBI

OIIK-2.1: [IpumeHsieT 3HaHUE OCHOBHBIX CUCTEM KM3HEOOECIICUEHUSI U TOMEOCTaTUYECKOM
PEryJSIIH KU3HEHHBIX (YHKUIUH Y pACTEHUH, )KUBOTHBIX M Y€JIOBEKa, CIOCOOOB BOCTIPUSTHS,

OIIK-2.2: OpueHTUpyeTCs B COBPEMEHHBIX METOJUYECKUX TOJIX0/1aX, KOHIIEIIUAX 1
npobiemMax GU3UOIOTHH, IIUTOJIOTUH, OMOXUMUH, OMO(U3UKH U OCYIIECTBISIET BEIOOP METOJIOB,
aJIeKBATHBIX JUIS PEILICHHS UCCIIEA0BATENILCKON 3a1auu

OIIK-8.1: BemomnnsieT cO6op, 00paboTKy U CHCTEMAaTHU3AIHIO TIOJICBOW U JIA0OPATOPHOMA
uH(pOpMAINH 7S OCYIIECTBICHUS TPOPECCUOHATIBHOM 1A TeIbHOCTH, aHATU3UPYET MOTyYCHHbIE
pe3yJIbTaThI

OIIK-8.2: PaGoTaeT ¢ OCHOBHBIMH THIIaMU COBPEMEHHOTO YKCITCTUITMOHHOTO 1
J1a00paTOPHOT0 0OOPYIOBAHHMS IS OCYIIECTBICHUS MPOGECCHOHATBHOM IeATeTLHOCTH

5. BUJAbI KOHTPOJIA

Bupl KOHTPOJIsI B CEMCCTpaAx:

3a4YCThI

2

6. SI3BIK IIPEIIOJJIABAHUA

SI3BIK NIpenoaBaHus: pyCCKUM.

7. CTPYKTYPA M COAEP)KAHUE JUCHUTIJIMHBI (MOYJIST)

HanmenoBaHue pa3jeioB U TeM

Bun
3aHATHSA

CemMm.

Yacos

IIpumeyanue

Paszpnen 1. Knerka - aneMeHTapHas equHuna
KHUBOT'O

11

Kitetka — anemenTapHas eMHUIA )KUBOTO.
KiteTkn npokaproT u 3yKapuor.
TI"'oMOJIOTHYHOCTE B CTPOCHUU KIICTOK.
Kierka xax ¢aAnHUIa CTPOCHUA,
(GYHKIIMOHUPOBAHMUSI, Pa3BUTHUS U
MaTOJOTHYECKUX N3MEHEHHUH OpTraHn3MoOB

JIek

1.2

[IpuroTtoBnenue npenapara pacCTUTEIbHON
KJIETKH

JIa0

Paznen 2. Ucropust hopmMupoBaHus U
OCHOBHBIE ITOJIOYKEHHUsI KIIETOYHOU TEOPUH

2.1

Hctopus hopMupoBaHusi 1 OCHOBHBIE
IIOJIOXKEHUs KJIIETOYHOU Teopu. Mcropus
M3y4YEHUE OCHOBHBIX KJIETOUYHBIX THUIIOB.
JlanbHei1iee pa3BUTHE U3YUCHUS
KJICTOYHBIX TUIIOB B CBA3U C Pa3BUTHEM
COBPEMEHHBIX METO0B UCCIIENOBaHUs

Jlex

Pa3nen 3. Kietku npokapuoT U 3yKapuoT




3.1

Knetku npokapuoT u 3ykapHor.
Oco0eHHOCTH U pa3InyMsl B UX CTPOCHHH.
EnunctBO cTpoenus v GyHKIIUU KIETKH, €€
OpPraHOUJIOB U JAPYTUX CTPYKTYPHBIX

3JICMCHTOB. O61ua;1 XapaKTEPHUCTHUKA KIICTKH.

[lenTpasibHasi JorMa MOJICKYJISIPHOM
ouonorun. Ponb siipa B )KU3HU KIIETKU U €T0
3HadeHue B nepenoce nHpopmanuu ot JJTHK
K OenKy

Jlek

3.2

IIpuroroBnenue npenapara XUBOTHON
KJIETKH

JIa6

Paznen 4. XpomocoMbl

4.1

OO6miee crpoeHue, TUTBI U (HOPMBI
MHUTOTHYECKUX XPOMOCOM.
HuddepennrpoBka XpoMOCOM.
[IpencraBieHus 0 TOHKON OpraHU3aIuu
xpomMocoM. DyHKIIMOHAILHOE U
BUocnenuduyeckoe pazHooopasue
XpPOMOCOM

Jlek

4.2

IIpurorosnenue npenapara MOJIUTEHHBIX
XPOMOCOM

JIa6

Paznen 5. AAnpo

5.1

MI/IKpOCKOHI/I‘leCKOC n
CY6MI/IKpOCKOHI/I‘IeCKOG CTPOCHHUC AJIpa

JIab

Paznen 6. LluTommaszma

6.1

[Murormaszma. Ee cTpoeHnEe 1 XUMUYECKAN
COCTaB B CBSI3U C MHOTOOOpa3ueM CTPOCHHS
1 QYHKITMOHUPOBAHUSI KIIETOK

Jlex

6.2

OHJI0MIa3MATUYECKUI PETUKYIIYM

JIab

Paznen 7. IlnazmaTuueckas MmeMOpaHa,
prOOCOMBI

7.1

[Ina3marndeckas MemMOpaHa, ee CTpOCHUE U
(GYHKIIMOHATBHOE pa3HOOOpas3ue y
OCHOBHBIX KJIETOYHBIX THITOB. PHOOCOMBI,
UX CTpOCHHE U (PYHKIIMOHHUPOBAHHE Yy TIPO-
¥ 9yKapHOoT. DBOJIONMOHHAS Cyab0a
prbocom

Jlex

7.2

MI/ITOXOHI[pI/II/I , IIJTACTHUABI

JIab

Pazgen 8. Kommiekc IN'onsmxu, SI1C,
MUTOXOHJIPHH, LICHTPUOIH, CKEJIETHbIE
00pa30oBaHMs IIUTOILIA3MBI

8.1

Kpartkas xapakTepucTuka CTpOCHHUS U
¢yHKIMOHMpOBaHUS anmnapata [oab1KH,
HH/IOIUIA3MATUYECKOTI0 PETUKYIIYMa,
MUTOXOHJIPUM, IEHTPUOJIEN U CKEIETHBIX
oOpa3zoBaHuil HuToIIa3Mbl. CBs3b UX
HAJIMYMS U CTPOEHUS ¢ pa3HOOOpazueM
KJIETOYHBIX THUIIOB

Jlex

8.2

Kommnexc I'onbmxn

JIab




Pa3nen 9. KineTounblie BKIIIOUEHUS

9.1

Krerounsle BKIIIOUEHHUS B IIUTOILIa3Me Kak
MHUKATOPHI IACTUYHOCTHU U a/IallTUBHBIX
Moaudukaui kiaeTok. OnopHas u
JIBUTATEJIbHASI CUCTEMBI KJIETOK B UX
Pa3BUTHUU U aIANITUBHOM pa3HOOOpa3uu

Jlek

9.2

Knerounsie BKIIOYCHUS, KIICTOYHBIC
KOHTAKThI, IPOMU3BOJHBIC HTUTOJICMMEBIL

JIab

Pazgen 10. buopaznoobpasue KiIeTok

10.1

buopasnoobpazue kieTok

Jlex

Pazgen 11. CamocrosrenbHas pabora

111

Kiietka — anemenTapHas eIMHUIA )KUBOTO.
KiteTkn npokapuoT u 3ykapuor.
I"oMOJIOTHYHOCTE B CTPOCHUU KIICTOK.
Kierka xax ¢anHuna CTpOCHUAA,
(yHKIMOHUPOBAHUS, PA3BUTHS U
MaTOJOTHYSCKUX M3MEHECHHH OpraHnu3MoB

11.2

HcTopust GopMupoBaHUs 1 OCHOBHBIE
IIOJIOKEHUS KJIIETOYHOU Teopuu. Mcropus
M3y4YEHUE OCHOBHBIX KJIETOYHBIX TUIIOB.
JlanbHeee pa3BUTUE U3YUCHUS
KJIETOYHBIX TUIIOB B CBSA3U C Pa3BUTHEM
COBPEMEHHBIX METO0B HCCIIEIOBaHUS

11.3

Kitetkn npokaproT u 3yKapuor.
OcoOeHHOCTH U pa3IuyHs B UX CTPOCHUU.
EnuncTBO cTpoeHus U QyHKIMU KIETKH, €€
OpPraHOUJOB U APYTUX CTPYKTYPHBIX
aneMeHToB. OO011ast XapaKTepUCTUKA KIIETKH.
[lenTpanbsHas qOrMa MOJIEKYJIIPHON
ouosnorun. Ponb siipa B )KU3HU KIIETKU U €T0
3HaueHue B nepeHoce nHpopmanuu ot JJHK
K Oenky

114

OO11ee cTpoeHue, TUTIBL U OPMBI
MHUTOTHYECKUX XPOMOCOM.
HuddepeHurpoBka XpoMocoMm.
[IpencraBneHns 0 TOHKON OpraHU3aIAN
xpoMocoM. DyHKIIMOHAIBHOE U
BHIOCTIEIM(prUecKoe pa3HOOOpa3ne
XPOMOCOM

115

SIApBILIKO U €T0 POJIb B KIIETKE.
PazHoo0Opasue cocTosSTHUIM SApHIIIEK B
KJIETKaX, OTJINYAIONIIUXCS IO (YHKIIUSM.
CBs3b cTpOEHHUS A7IepHON 00OJIOUKH C
CEKPETOPHON aKTUBHOCTBIO KIIETKU

11.6

[urommnasma. Ee ctpoeHne n XUMUYECKHI
COCTaB B CBSA3M C MHOTOOOpa3ueM CTPOCHHUS
1 (YHKIIMOHUPOBAHUS KJIIETOK




11.7

[Tnazmaruueckas memOpana, ee crpoerne u | Cp 2 5
(GyHKIIMOHATBLHOE pa3HOOOpa3ue y
OCHOBHBIX KJICTOYHBIX THITOB. PHOOCOMBEI,
UX CTpOCHUE U (DYHKIIMOHHPOBAHUE Y TIPO-
¥ 3YKapuoT. DBOIIOIMOHHAS CyIb0a
pubocoM

11.8

KpaTkas xapakrepucTuka CTpOCHHUS U Cp 2 5
byHKIIMOHUpOBaHUs amnmnapara ['onbaxuy,
SHJOIIa3MaTHYECKOT0 PETUKYITYMa,
MUTOXOHJPUH, UEHTPUOJIEN U CKEIETHBIX
o0Opa3oBanuil HuTOIIa3Mbl. CBsI3b UX
HaJUYHs U CTPOEHUS C pa3HooOpazruemM
KJIETOYHBIX THIIOB

11.9

Kierounsie BkiroueHus B iuroriazme kak | Cp 2 5
WHIUKATOPHI INTACTUYHOCTH U aJIalI TUBHBIX
Moaudukamuii kjaeTok. OnopHas u
JIIBUTATENIbHAS CUCTEMBI KJIIETOK B UX
Pa3BUTHH U QIAIITUBHOM Pa3HOOOpa3uu

11.10

Kpartkast xapakTepucTHKa KHU3HEHHOTO Cp 2 6
IMKJIA KJIETKH (IIPO- ¥ 3YKapHUOTUYECKOM )

11.11

Juddepennmarus KIeTox Cp 2 6

11.12

bropazHoobpasue KieTok Cp 2 6

Cnucok 06pa3oBaTe/ibHbIX TEXHOJIOT Uil

JlMckyccuoHHbIe TexHoNoruu (hopym, cumMrnosnym, 1edatbl, akBapuyMHast JUCKYCCHS,

1 o

naHeJIbHasi JUCKYCCHsl, KPYTJIbIM CTOJ, (hacHJIMTUPOBAHHAS U T.1.)
2 | AxrtuBHOe cnymanue
3 | Wudopmanmonnsie (IuppoBbIE) TEXHOIOTUH

8. OHEHOYHBIE MATEPHUAJIbI JJI51 IIPOBEJEHWA TEKYIIEA "
MNPOMEXYTOYHOU ATTECTALIUN

8.1. OneHoYHbIE MaTepHaJIbI AJIM IPOBEIeHUs TeKYIeH aTTeCTAlMU
Cwmotpu [Ipunoxenne 1
8.2. OueHouyHble MaTepUAaJIbI JJISl IPOBEAEeHHUS IIPOMEKYTOYHOM aTTecTalluu
Cwmotpu [Ipunoxenne 1
8.3. TpeGoBanusl K pEHTHHI-KOHTPOJIIO

Cwmotpu I[Ipunoxenne 2

9. YYEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIEYEHUE
JTUCIHUATLITAHBI (MOLY.JIsT)

PexoMennyemas Jiureparypa

OcHoBHAaA

Ingp Jlureparypa




J.1.1

3aBaneena C., [{utonorus u rucronorus, Openoypr: OpeHOyprckuii rocy1apCcTBEeHHBIN
yauBepcuteT, 2012, ISBN:
URL.: https://biblioclub.ru/index.php?page=book&id=259350

J.1.2

[TaneeB H.I'., beccuetnoB U.U., OcHoBEI K1eTOUHOM Ononoruu, PocTtoB-Ha-J/{ony:
NznarensctBo KOxHOTO henepanbroro yauepcurera (FODVY), 2011, ISBN: 978-5-9275-
0821-1,

URL.: https://znanium.com/catalog/document?id=227719

JlonmostHUTEIbHAS
Hudp Jlureparypa
JI.2.1 [HekpacoBa, OCHOBBI IIUTOJIOTHH U OUOIOTHU pa3BuTHs, CTaBporoib: CTaBpOnoIbCKUN

roCcyJapCTBEHHBIN arpapHblid yHuBepcuteT, 2008, ISBN: 978-5-9596-0516-2,
URL.: https://znanium.com/catalog/document?id=48679

J.2.2

Kantokos B., CtagaukoB A., Tpyouna O., CtpekanoBckas A., MeToIbl UCCIIEIOBaHUS B

ouosiornu u Mmeaunnae, Openoypr: OpeHOyprckuii Tocy1apCcTBeHHbI YHUBEpPCHUTET, 2013,
ISBN:,

URL.: https://biblioclub.ru/index.php?page=book&id=259268

J.2.3

CrBonnHckas, Llutonorus, MockBa: MOCKOBCKHI E1aroruuecKuii rocy1apCcTBEHHbIN
yauBepeuteT, 2012, ISBN: 978-5-7042-2354-2,

URL.: https://znanium.com/catalog/document?id=47293

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIHMOHHOM ceTH ""UHTepHeT"

€]

Huronorust:  https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%
BB%D0%BE%D0%B3%D0%B8%D1%38F

92

buosorus kinerku - BukuyueOnuk: https://ru.wikibooks.org/wiki/%D0%91%D0%B8%
D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F_%D0%BA%D0%BB%D0%
B5%D1%82%D0%BA%D0%B8

33

Buonorus knerku - Kype Ha [ToctHayke:  https://postnauka.ru/courses/17529

Ilepeyenb nporpaMMHOro odecrneyeHust

Kaspersky Endpoint Security 10 qyis Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

QIR |WIN]| -

Foxit Reader

COBpeMeHHbIe HpO(l)eCCI/lOHaJ'II)HLIe 0a3bl JAHHBIX U l/lH(l)OpMalH/IOHHI)Ie ClIpaBOYHbLIC

CUCTEMBbI

9BC «ZNANIUM.COM»

9BC «tIOPAUT»

OBbC «YHuBepcuterckas OUOIMOTEKa OHIIAHH

SBC IPRbooks

9BC «JIaHb»

| O Bl W N -

ObC TBI'Y

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JJUCHUIIJIMHBI (MOY JIS)

Ayaur-s O6opynoBanue




5-226

TNEPCHOCHBIC JTAMITbI

MYJIbTUMEAUMHBIN KOMILIEKC, IEPEHOCHON HOYTOYK, yueOHast Me0esb, MUKPOCKOIIHI,

11. METOAUYECKHUE MATEPHUAJIBI U151 OBYUYAIOHIUXCSA ITIO OCBOEHUIO

JUCLMUIINHBI

MeTOI[I/I‘l€CKI/IC YKazaHus U MaTCpuajibl IPUBCIACHLI B HpI/IHO)KeHI/II/I 2

INPUJIO’KEHHME 1

5. OLLEHOYHbIE MATEPUA/bI ANA NPOBEAEHUA TEKYLLLEA U MPOMEXYTOYH

OW ATTECTALUU

TunoBble KOHTPOJILHBbIE 32IaHUS VISl OLleHKH 3HAHMI, YMeHMii, HAaBBIKOB (2-3
npumepa)

IToka3aTenn U KpUTepHH OLICHUBAHUSA
KOMIIeTeHINH, IKAJIa OLeHHBAHUS

I'pagpuueckue 3a0anusn

3aoanue 1. TlocMoTpuTe Ha N300pa’KCHNE U OTBETHTE HA CJICTYIOLINE BOIIPOCHL:

. Kaxkoit nmpubop n3o06pakeH Ha pucyHke?

. Ha xakue neranu npubopa ykas3plBatoT CTpeIKu?

. MccnenoBanms kakmx OMOIOTHYECKUX 0OOBEKTOB MOKHO TIPOBOJIHTE C
MTOMOIIBI0 JaHHOTO Tiprudopa’?

. Kakumu cBoiicTBamu JOKeH 00/1aaTh OHOIOTHYECKUI OOBEKT, YTOOBI OBITH
MIPUTOHBIM IS M3YYCHHsI HA YKa3aHHOM mpubope?

ol ~ wWN -

. Kakue orpannyeHuns CyImecTBYIOT AJIsl H3y4eHHUs] OHOJIOTHYECKUX 00BEKTOB
JTAHHBIM TIpu60opoM?

Ouenugaemcsa: criocOOHOCTb COOTHOCUTD
ONTHYECKUI MPHUOOp, 3Hasi Er0 CTPOEHHUE, C
KOHKPETHBIMH  3aJadyaMi U3y4eHHsI KICTKH.

5 fannoe — naHbl TOJNHBIC MCYCPIIBIBAIOIINE
OTBETHI HA BCE BOMPOCHL.

4 banna JI@aHbl HEJOCTATOYHO IIOJIHBIC
OTBETHl Ha BCE BOMPOCHI WM B OTBETAX
IMONYIIEHBI HE3HAYNTEIILHBIC OLIMOKH.

3 6anna — naHbl OTBETHl HE HA BCE BOIPOCHI
MJIA B OTBETAX JOMYIIICHBI OIIHOKH.

12 6éanna — naHBl OTBETHI TOJILKO HAa YaCTh
BOIIPOCOB, JOMYIICHBI CEPhE3HBIC OIIMOKH.

1 oann — nanel pparMeHTapHBIC OTBETHI.

0 o6annoe — nanel PparMeHTapHBIC OTBETHI Y|
IMOITYIIICHBI CEPhE3HBIC OIMUOKH.

3aoanusn

3adanue 1. TlogoOpaTh METOA, C TIOMOMIIBIO KOTOPOTO MOKHO YBHUJIETH B CBETOBOI]
MHUKPOCKOIT YaCTHIIBI, TCOPETUICCKHA HEPa3IMINMEIE B CBETOBOH MHKPOCKOIT:

a) METO]| YJIbTPaMUKPOCKOIINY;

0) (a3oBO-KOHTpacTHAsE MUKPOCKOITHUS; B) METO/ «TEMHOT'O TIOJIS»;

T) nHTep(QEePESHIIMOHHAS MUKPOCKOIIHS; 1) MOJAPU3aLUOHHAS MUKPOCKOTIHIS;
€) QuryopeciieHTHass MUKPOCKOTIHS.

Ouenueaemcs: yMeHUe aHATU3UPOBATD,
COTIOCTABJIAThH U BHIOUPATH HEOOXOIUMBIE
IMETO/IBI KCCIIEOBAHMUI HAa OCHOBE
MMEIOIINXCS 3HAHMMA.
CooTBeTcTBUE  OaIlIOB
[pPACCTaBICHHBIX TPOIECCOB:

u MPaBUIIBHO|

3 6anna — Bce METOIBI BHIOPAHBI IPaBUIIEHO
2 fanna — BCe, KpOME OJIHOTO, METOIbI
BEIOpAHBI MIPABIIIEHO

1 6ann — ecTh 1Be OIIMOKH B BRIOOpPE METOI0B
0 6annoe — Gonee NBYyX OmMMUOOK B BhIOOpE
IMETO/I0B

TecToBbIe 3a7aHNuA
1) Kakue #3 mepeurciieHHBIX OpraHe/ul HauboJjiee BaKHBI Il OOCCIICUYCHUS
KJICTKH SHEPTHUEH:
1. Muroxouauu
2. LlenTpocomsl
3. Sapo
4. TlepoKCHCOMBI

Ouyenusaemca: ypoBeHb 3HAHMUS.

CooTBeTCTBUE 0asuIoB u
IBBITIOJTHCHHBIX BaHaHI/Iﬁ B pa60Te:

IPaBUIIbHO|

1 6ann — BEpHBIA OTBET
0 60annoeé — HeBEepHDII OTBET

2)  Kakyio poJib BBIIOIHSAET MATPUKC BHYTpEHHEH 060104KH?




MUTATEIbHYIO
PETYISATOPHYIO
CTPYKTYpHY!O
3aIIUTHYIO

EaSN R o

Kakwue opraneisl BRICIIAX pacTeHUH coepKaT XJIOPOQHILT:
1. Xnopomnacter

2. IuTo3016

3. CekpeTopHbIe My3bIPHKH

5 Snmpo

I'pagpuueckue 3a0anusn

).

» 7 S - . 4
3aoanue 1. Ilpoananusupyite H300pakeHUE U OTBETHTE HA BOMPOCHI:

1. Kakoit 06bexT n3o6paxen Ha pororpapun?

2. Kakue opraHomIbl MOKHO Pa3IHduTh Ha (poTorpadun?

3. Kakas MeToqnKa MpUMeHeHa 1Sl BhIABJICHHS AeTaneii oobekTa?

4. Kakuie acTieKThl CTPOEHHUS U KU3HEEATENLHOCTH OPraHu3Ma MOKHO H3ydaTh
IIPU TAKOTO PoJia MPOKPAIIUBAHUH?

Ouenueaemca: TPOBEpKa HCIONB30BAHUS
BHAHWI KJIETOYHOH OpraHm3aluu OOBEKTOB
TIPY MIPOBEICHUN HAYTHBIX HCCIIECIOBAHHM.

5 6annoe — naHbl TONHBIE MCYEPIBIBAIOIINE
OTBETHI HAa BCE BOIIPOCHI.
4 o6anna — naHBl HEJOCTAaTOYHO IOJHBIE
OTBETHl Ha BCE BONPOCHl MIM B OTBETaX
IMOITyIIIeHbl HE3HAUUTEbHBIE OITHOKH.
3 fanna — naHel OTBETHl HE HA BCE BOIPOCH]
MJIN B OTBETAX JOMYIIECHBI OIIHOKH.
12 6anna — naHbl OTBETHl TOJIBKO Ha YacTh
BOTIPOCOB, JIOIYIIEHbI CEPHE3HBIE OMINOKH.
1l 6ann — naHBl PparMeHTapHBIC OTBETHI.

0 6annoeé — naHpl PparMeHTapHBIC OTBETH U
IMOTTyIIEHBI CePbEe3HbIE OIIHOKH.

3aodanue 2. Tlpoananu3upyiTe H300pakeHUE U OTBETHTE HA BOMPOCHI:

1. Kaxoit 06bekT nzobpasken Ha Gotorpapun?
2. Kakue opraHom/bl MOXKHO Pa3InduTh Ha (poTorpapun?
3. Kakas MeTo/MKa pUMeHeHa J1J1sl BhIABJICHHS jieTaneii oobekra?

4. Kakuie acTieKThl CTPOEHHS U KU3HEEATENHOCTH OPraHu3Ma MOKHO U3ydaTh
IIPU TAKOTO PoJia MPOKPAIIUBAHUH?

TecToBbIE 3aaHUS

1) KakoBo apyroe Ha3BaHHe 3aMPOrPAMMHPOBAHHON CMEPTH KIIETKH:
1. Hekpos
2. KucnopoaHslii B3pbiB
3. Jluanenes
4. Anonros

Quenueaemcsa: 3HaHue 0COOCHHOCTEMN
€TOYHOHM OpraHu3aluul |

(b yHKIIMOHUPOBAHUS HA 3TOM YPOBHE

OMOJIOTMYECKUX OOBEKTOB.




2) I'e B 9ykapnoTHYECKOH KIIETKE CHHTE3UPYIOTCS PHOOCOMBI: CootBeTcTBIE GAIIOB M IPABUIILHO

B 5HJIOTIIA3MATHIECKOM PETHKYTyMe IBBIIIOJIHCHHBIX 3aJlaHUH B pa60Te:

B Bakyomsx .
I pann —BEpHBIN OTBET;

B uentpocomax ) 6an106 — HEBEPHBIH OTBET.

B snpsimkax
3) Ha rucronormgeckoM npenapaTe CIIu3ucTas 000JI09Ka MHIIEBOga
MpeICTaBIICHA:

1. MmuorocnoifHpIM mIockuM

2. HeoporopeBaromumM SMHUTEIHEM

3. OmHOCTONHBIM KyOMYECKIM SIHTEIINEM

4. OpHOCTOHHBIM IPU3MATHIECKHMM SIHTEIHEM
5.

MHOrocnoiHbIM IIOCKUM OPOTOBEBAIOIIUM SIUTEINEM
4) Ecnu yBennuenue okyinsipa cocrasusier 10x, a oobextusa 20X, TO
pe3yJIbTHPYIOILEe YBEIMYCHUE MUKPOCKOIA OyIeT paBHO




IMpunoxenue 2.
MeTtoanueckne yKa3aHus 1JIsl 0CBOeHHA TuCHUILTHHBI «L{uTomorns»

OcHoBHas1 IMTepaTypa
Bacunbes FO.I'., Tpomun E.W., Arnos B.B. 2021. Iutonorus. ['mcromorus.
Omb6puonorus. M.: U3a-Bo «Jlaney. 576 c.

JlonoHuTeILHAS IUTEpaTypa
Honkosa H.B., CaBenseBa A.}O. 2021. Iuronorus. ['uctomorus.
Ombpuonorus. JlabopaTopusrii mpakTukyM. M.: U3n-Bo «Jlanby. 144 c.

YacTp T€M MOJHOCTBHIO WJIM YaCTUYHO BBIHOCATCS Ha CaMOCTOSITEIIFHOE H3Y4EHHE CTYICHTOB. KauecTBO BBINONHEHHMS
CaMOCTOSTENLHOM PabOTHI OLIEHUBAETCS BO BPEMSI TEKYILETO KOHTPOJISI ¥ IPOMEXKYTOUHOI aTTecTanyu. Bompock! k TaHHBIM
TeMaM BKJIIOYEHBI B CIIUCKH BOIIPOCOB K 3a4ETYy.

Tembt u 3a0anus 013 camocmoamenbHoil paoomut

Tema 1. Knetka — sneMeHTapHas €IMHULA )KUBOTO.
Ilenn: ChopmMupoBaTh npeICTaBICHUE O KIETKE, KaK 3JICMCHTAPHOW SIUHUIIC KHBOTO.
3aoauu:

1) HU3Y4YUTH NMPEACTABIICHUEC O KJICTKE, KaK O 3H€M€HTapHOI\/’I CAUHUILIC )KUBOTO,

2) IIO3HAKOMUTHCA C pa3H006pa3HeM KJICTOK;
,Zlonoﬂuumeﬂbuaﬂ Jaumepamypa onsn U3yuenus memaol:

1. I'uctosorus, rurosorus u amMbpuosorus. 2006. [Tox pen. FO.U. AdanaceeBa, Kysuernora C.JI.,
IOpunoii H.A. 7-e u3a. M.: MenuuuHa.
Konmponsusie 6onpocet:

1. [Touemy KJ1€TKYy Ha3bIBAIOT 3JIEMEHTAPHOMN €IMHULEHN KUBOTO?
2. CylIecTBYIOT JIM HEKJIETOYHbIE ()OPMBI )KU3HH?

3. Kax HasbiBaeTcst 10rma, Ky/la BXOJHUT TIOJIOKECHUE O KIIETKE, KaK DJICMCHTAPHOH SAMHUIIC
JKUBOTO, U KTO €€ aBTOPHI?

Tema 2. Vicropust hopMUPOBaHUS U OCHOBHBIC TIOJIOKEHUS KIICTOYHON TCOPHH.
Ienv: [103HAKOMUTHCS C UCTOPHUEH POPMHUPOBAHISI U COACPIKAHUEM KIICTOYHOM TCOPHHU.

3aoauu:
1) M3YYHTH MOJIOKEHHSI KJIETOYHOM! TeOpHH;
2) MO3HAKOMUTHCS C UCTOPHEH pa3pabOTKH KIETOUHON TEOPHUH;
3) MMO3HAKOMHTHCS C ABTOPAMH KJICTOUYHOM TCOPHUH.

Jlononnumensnas numepamypa 0ns uzyueHus memol:

1.r ucrosorus, nuronorus u smopuonorus. 2006. [Mox pex. FO.M. AdanacseBa, Ky3nernosa C.JL.,
IOpunoit H.A. 7-e uzn. M.: MeauuuHa.
Konmponsusie éonpocwi:

1. Hasosure nonosxenns xkneTouHoi TEOPUH.
2. Kro sBsercs aBTOPOM KJIETOYHOH Teopuun?

3. Yems HayKe 3aHUMAaJIUCh aBTOPHI KIIETOYHON TEOPUH U KaKUMHU pab0TaMH OHU 3HAMEHUTHI?

Tema 3. LlenTpanpHas 1orMa MOJIEKYIISIPHOM OHOIOTHH.
I]env: T103HAKOMUTHCS ¢ COAEPKAHNEM [IEHTPAIILHOM JOrMBI MOJIEKYJISIPHON OHOJIOTHH.

3aoauu:
1) W3YYUTH HEHTPAITBHYIO JOIMY MOJEKYIApHOI OHoJIorny;
2) MO3HAKOMUTHCS C BAPHAHTAMH Pean3aliy [IEHTPAIBHOM JOTMBI MOJIEKYJISIPHOM
OHOJIOTHH.

Jlononnumensnas numepamypa ons u3yueHus memoi:

1.r ucrosorusi, nuronorus u smopuonorus. 2006. [Tox pen. FO.M. Adanaceesa, Kysnerosa C.J1.,
IOpunoit H.A. 7-e uzn. M.: Meauuuna.
Konmponsnsie éonpocwi:

1. B uem saxmouaercs IIEHTpaJIbHAs JI0TMa MOJIKYJISIpHOHM Onoorun?
2. ECTb M HCKIIOUeHHs 1 MOIU(UKAIMH IICHTPATBHOM JOTMBI MOJIEKYJIIPHOH OHOIOTHU?

3. HcTopus OTKpBITHS HEHTPATBHOM JOTMBI MOJIEKYJIIPHOI OHOIOTHH.

Tema 4. O6mee cTpoeHne, TUIBH M HOPMBI MUTOTHYECKUX XPOMOCOM.
IJenv: T103HaKOMUTHCS CO CTPOEGHHUEM U KJIaCCH(HUKALNEH MUTOTHUYECKHX XPOMOCOM.
3aoauu:



1) HU3y4YUTh 0611166 CTPOCHUC MHUTOTHYECKOM XpOMOCOMBI;
2) N3Y4YUTH TUIIBI MUTOTHYCCKUX XPOMOCOM;

3) HU3Yy4YUTh (1)0pMLI MUTOTHYCCKUX XPOMOCOM.
,ZIOnOleMmeﬂlelﬂ aumepamypa onsa U3YUCHUA meMbl:

1.1 uctoyiorus, nuronorus u smopuonorus. 2006. [on pex. FO.M. Adanackesa, Kysuerosa C.J1.,
IOpunoit H.A. 7-e u3a. M.: MenuuuHa.
Konmponsusie 6onpocuwt:

1. Kakoso o6mee CTPOCHHE MHUTOTHYIECKOI XPOMOCOMBI?
2. Kaxue CYIIECTBYIOT THITBI MUTOTHYECKHX XPOMOCOM?

3. B ueMm 3akmouaeTcs MexaHH3M CYNEPKOMIIAKTU3aONH MUTOTHICCKUX XpOMOCOM?

Tema 5. SInpeIlIKO U €r0 POJIb B KIETKE.
I]ens: I103HaAKOMUTBCS CO CTPOEGHHEM SAPBIIIKA U €70 POJIbIO B KIIETKE.
3aoauu:

1) W3YIHUTh CTPOCHUE SIIPHIIIKA;

2) MO3HAKOMHTHCS C POJIBIO SAPBIIIKA B KJIETKE.
Jlononnumensnas numepamypa ons uzyueHus memol:

1. Tucronorus, muronorus u smoOpuonorust. 2006. [Tox pen. F0.U. AdanaceeBa, Kysuerosa C.JI.,
IOpunoit H.A. 7-e uzn. M.: MeauuuHa.
Konmponsnsie éonpocwi:

1. Yro takoe SIAPBILIKO?
2. C deM CBS3aHO KOJIUYECTBO SIIPBITIEK Bsiape?

3. Kaxk o0bscHsIOTCS Pa3HbIC TUIIBI ﬂ,IlpLIH.IeK?

Tema 6. llutomnnasma.
Ilens: [103HAKOMUTECS C MMOHATHEM [IUTOIUIA3MA H €T0 COACPIKAHIEM.
3aoauu:

1) N3Yy4YUTh COCTAaB UTOIIJIa3MBbI;

2) M3y4YHUTh CBOWCTBA LIUTOTLIA3MBI.
Jlononnumensnas numepamypa ons uyueHus memol:

1.r ucroyorus, nuronorus u smopuonorus. 2006. [Mox pex. FO.M. AdanacseBa, Ky3nernosa C.JL.,
IOpunoit H.A. 7-e uzn. M.: MeauuuHa.
Konmponsusie éonpocwi:

1. Y7o BXOJUT B COCTAB IIUTOILIA3MEI KJIIETKHU?
2. Kaxumu cBoiicTBaMH o0JataeT mUToINIa3Ma KIETKI?

3. KakoB xuMuueckuii cocTaB IATOIIA3MBI KIETKHA?

Tema 7. IInazmatndeckas MeMOpaHa.
I]env: T103HAKOMUTHCS CO CTPOGHHEM M CBOHMCTBaMHM IUIa3MaTHIECKON MEeMOpPaHEI.

3aoauu:
1) M3YYHUTh CTPOEHUE TIIA3MAaTUIECKON MEMOPAHBI;
2) MMO3HAKOMHTHCS CO CBOMCTBAMH IUIA3MATHYECKOW MEMOpaHEI;
3) BBISICHUTH TPAHCHIOPTHYIO (PYHKITUIO IJIA3MATUIECKON MEMOpPaHBI.

Jlononnumensnas rumepamypa 0ns uyueHus memol:

1.r ucrosorus, nuronorus u smopuonorus. 2006. [Ton pex. FO.M. AdanacseBa, Kysnernosa C.J1.,
IOpunoit H.A. 7-e uzn. M.: Meauuuna.
Konmponwsnsie sonpocwi:

1. Kakoso CTPOCHHE TIIa3MaTHICCKONH MEMOpPaHBI KIICTKU?
2. Yro Takoe MIHKOKATHKC?

3. Kak OCYHIECTBJIACTCA TPAHCIIOPT BELICCTB Y€PE3 IIa3MATUUCCKY IO M€M6paHy?

Tema 8. Annapar ['onbaxu.
Iens: [103HAKOMUTECS CO CTPOCHHEM U (PYHKITMOHUPOBAHKEM armapaT [ b Ik,
3aoauu:

1) U3y4UTh CTpOEHHE anmnapara I'onbmpku;
2) MTO3HAKOMHTHCSA C (PYHKIMSMHA anmapar I os K.
Hononnumenvnaa numepamypa Onsa u3y4eHuss memol:

1.1 ucrosorus, nuronorus u smopuonorus. 2006. [on pex. FO.M. Adanacsesa, Kysuerosa C.J1.,
IOpunoit H.A. 7-e uzn. M.: Meauuuna.



Konmponosusie 6onpocoi:
1. Kakoso cTpoenue anmnapara ['onbmpku?
2. Uro TaKoe AMKTHOCOMA?

. UeM 00ycIIOBIICHO ONpe/iesICHHOE MOJIOKEHHE anmapara ["oJIbHKU 110 OTHOLICHHUIO K APy U
OUTOIUIA3MaTHIECKO MeMOpaHe?

Tema 9. KiteTo4HbIC BKIIOYCHHUS.
Iens: T1o3HAKOMUTECS C pa3sHOOOpa3HeM KIETOYHBIX BKIIOUCHUH.
3aoauu:

1) HU3YyYUTDh THUIBI KJICTOYHBIX BKJ'IIO‘leHHfI;

2) MO3HAKOMHUTHCS C Pa3HOOOPA3UEM KIICTOUHBIX BKITFOUCHHIA.
Jlononnumensnas numepamypa ons uzyueHus memol:

1. Tucronorns, muronorns n sambpuonorus. 2006. Iox pen. F0.U. AdanacreBa, Kysnenosa C.J1.,
IOpunoit H.A. 7-e u3n. M.: MeauuunHa.
Konmponwvuuie éonpocuwt:

1. Kakue THIbI KJI€TOYHBIX BKIIFOYCHUH CyHleCTByIOT?

2. KaxoBbl (YHKIMN KIETOYHBIX BKIFOUCHHUH?

Tema 10. KvuzHCHHBIH LUK KJICTKHU.
Ilenw: 1103HaKOMUTHCS C JKUZHEHHBIM ITUKJIOM KIIETKHU.
3aoauu:

1) HU3y4YUTDh JKH3HCHHBII IMUKJI KJICTKH,

2) IIO3HAKOMMUTHCA C pa3Hoo6pa31/IeM JKU3HCHHBIX IMUKJIOB KJICTKH Y pa3HbIX OPraHU3MOB.
Jlononnumensnas numepamypa 0ns uyueHus memol:

1. T'ucronorus, muronorus u smoOpuonorust. 2006. [Tox pen. F0.U. Adanaceea, Kysnerosa C.JI.,
IOpunoit H.A. 7-e uzn. M.: MeauuuHa.
Konmponsnbie éonpocoi:

1. W3 kaxux (a3 coCTOUT KU3HCHHBIH ITUKIT KICTKH?

2. ECTb JIM OT/IHYHS KU3HEHHDBIX [IUKJIOB KJIETOK 3y- ¥ IPOKapuoT?

Tema 11. JnddepeHnmanyis KIeToK.
I]ens: I1o3HaKOMHTECS C IporieccoM uddepeHnnanm KIeTok.
3aoauu:

1) M3Y4HTH Nporiecc qudhepeHnnanny KJIeTok;

2) MO3HAKOMUTHCS C Pa3HBIMM BapUaHTaMU M aHOMANUSIMH BAH(D(epeHIrannm KIeToK.
Jononnumenvnas numepamypa 0na uzyueHus memol:

1. T'uctosorus, murosorus u amopuosorus. 2006. [Tox pen. FO.U. Adanacsesa, Kysuerosa C.J1.,
IOpunoiit H.A. 7-e u3a. M.: MenuuuHa.
Konmponsusie 6onpocet:

1. Yro rakoe — mudepeHranus KIeTok?
2. [pusenute npumMeps! auddepeHnnanum KiIeTok?

3. Kakue BbI 3HAETE AaHOMATHH B QG pepeHITHAI KISTOK?

Tema 12. PaznooOpa3zue KIETOK.
I]ens: I103HaKOMHTECS C pa3sHOOOPA3HeEM KIIETOK.
3aoauu:

1) M3y4YHUTh pa3HOOOpa3He KIETOK;

2) BBIABUTH 06ume YCPTHI U pa3induAa B CTPOCHUHN KJIETOK Pa3sHbIX OPraHU3MOB.
ﬂonwmumeﬂbmm Jaumepamypa ons U3yueHus memol:

1.r ucrosorus, nuronorus u smopuonorus. 2006. [Mon pex. FO.U. AdanacseBa, Ky3nernosa C.J1.,
IOpunoit H.A. 7-e uzn. M.: Meauuuna.
Konmponwsnsie sonpocwi:

1. Kakue BUJIBI KJIETOK BEI 3HaeTe?

2. BosmoxeH 1m Hepexo MeXy Pa3HbBIMH THIIAMH KIETOK?
1. MeToauyeckue MaTepuaJIbl JIs1 MOATOTOBKH U BBINOJIHEHHUS J1a00pPaTOPHBIX padoT
[Ipu moaroToBKe K 1a00paTOPHOMY 3aHATHIO CTYAEHTHI, HCIIOIB3YS MaTEepHabl JEKINHA 1 yaeOHbIe TOCOOHS, IPUBEICHHBIE

B CIIMCKC JINTEPATYPbl, JOJIKHbBL HOHpO6HO HU3y4YUTh 0COOEHHOCTH 06LGKTOB, C KOTOPbIMH UM NPEACTOUT pa60TaTL. Baxno
BHHUMATCJIBHO PACCMOTPETh PAa3JIMYHbBIC I/I306pa)KeHI/I$I u q)OTOFpa(l)I/II/I 00BEKTOB OpEeACTOALICTO na6opaT0pH0ro 3aHATUA.



TonpKO JMEKIIMOHHOTO MaTepraia HeTOCTaTOYHO, TaK KaK OH HE BKIIFOYAE€T HEKOTOPBIX TEM, MOAPOOHOCTEH, IPUMEPOB H
wuTrocTpalmii. B xoze maboparopHsIX pabOT CTYICHTHI MPHOOPETAIOT HABBIKYA W3TOTOBJICHUS MOCTOSHHBIX U BPEMEHHBIX
IPEenapaToB KIETOK U UX CTPYKTYP, a TAK)KE YMEHUE pab0TaTh C MUTOIOTMICCKON TEXHUKOM.

3anamue 1

Ilpuzomoenenue npenapama pacmumenbHoil KiemKu

Lean 3anaTus: OBiageTh METOIMKON U3rOTOBIICHNS OCTOSHHBIX [IUTOJIOTHYECKHX MpernapaToB. Ha mpumepe mocTosHHOTO
Ipernapara 03HaKOMHUTBCS CO CTPOSHHEM PacTHTEIbHOM KIETKH.

OkpammBanue KIETOK KoxuIrs ayka (Allium cepa) reMaToxcriinH-303uHOM [oTydeHre KOKHITHI JTIyKa:

C BUIOM3MEHEHHOTO JINCTA JYKOBHIIB! CKaJIBIIETIEM WM NPENapOBaNbHON WITION CHHMaeTcsi Kokuma. Jlydmre cHuMarth
TaKOBYIO C BHEITHEH CTOPOHBI; 3/1€Ch KIETKH KPYITHEE U OTCTAIOT 0€3 MOUIeKAIUX KIeTOK. CHATas KOXKHIA PacIonaraeTcs
Ha MPEAMETHOM CTEKJIE B KaIUIe IPOTOYHOM BOJIBI TS JIOKAJIM3ALNH HAWITYYIIETO y4acTKa. JTOT yJacTOK JOJIKEH COCTOSTh
13 OHOTO CJIOS LIENBIX KJICTOK; Aake O0€3 OKpaIIMBaHUS B HUX JOJDKHO OBITH BHAHO sap0. O0OpeHHBIN NpemnoaaBaTeneM
y4acTOK aKKypaTHO BBIpE3aeTCs JIe3BMEM M TOMENaeTcsi Ha LEHTP MpeaMeTHoro crekia. OueHb aKKypaTHO,
(GUIBTPOBANIBHOI OyMaroi, ¢ HETo yajseTcsi BOJa; Tak, YTOObI Ha SIIMTEINH HE OCTAJIOCh LIEJUTIOJI03HBIX BOJIOKOH.
OxpaluBaHue KOXHIII:

TIOMEIIIEHNE KOXKUIIBI B BOJHBIH pacTBop remarokcmiinaa — 20-30 MuH;

-II-1[-1I-1]-11-1]-1]- B BOmotpoBOAHYIO BoMy — 1 MUH;

-l-I[-11-11-11-1]-1]- B nucTunnupoBannyto Boxy — 1 muH;

-lI-[-11-1]-11-1]-1]- B BomuBIii pacTBOp D03uHA — 15 MuH;

=l-11-11-11-1]-1I-1]- B pucTunnupoBannyio Bogy —1 Mun. O6e3BOXkKBaHHE 00pa3iia 1 3aKITI0YCHUE ero B 0ab3am:
00e3B0OKMBaHHUE MTOCIICIOBATEIBHBIM IPOBEICHUEM Yepe3 CIUPTH Bo3pacTaromeit koHeHTpanuu — 70%, 80% u 96% mo 1-
2 MUH B KaXJIOM;

MIPOCBETIICHNE CPE30B B KCHIIOJE — 2 MHH; 3aKJIIOUYEHHE CPE30B B Oalib3aM; IPUKICHBAHUE STUKCTKH.

NB: Bpems peObIBaHUs KOXKHUIIBI B TEMAaTOKCHIMHE U 03HMHE MOXKET BapbUPOBATh B 3aBUCHMOCTH OT Ka4eCcTBa KpacuTesen
u Xapaktepa oOpasna. JKemarenbHO KOHTPOJMPOBATH IOA MHKPOCKOIIOM CTENEHb IMpOKpaluBaHus suep (B ciydae
reMaTOKCHJIMHA) M LUTOILIa3MBbI (B city4yae 03uHa). [IpenonaBarens noka3siBacT METO/ 3aJIMBKH KaHaJACKUM 0alib3aMOM Ha
MIEPBOM M3TOTOBJIEHHOM CTY/ACHTaMH Npernapare.

3apucoBaTh:

VYuacTok okpaieHHoro npenaparta. O003HauUTh:

Spa; MUTOIIIA3MY;

KJICTOYHBIE CTEHKH.

3anamue 2

Ilpuzomoenenue npenapama d3cu6omHoi KiemKu

Heanb 3anaTus: OBIageTh METOIUKON U3TOTOBIICHNUS OCTOSIHHBIX IMTOJIOTHYECKHX NpernapaToB. Ha mpumepe mocTosHHOTO
Ipernapara 03HaKOMHUTbHCS CO CTPOSHUEM KHBOTHOH KIICTKH.

OxpammBaHye KJIETOK IUIEHKH KOXKH JIATYKH (Rana sp.) reMaToKCHINH- 303WHOM

[MosyueHne MICHKN KOXKH JISTYIIKH:

JlaGopaHTOM 3apaHee CMBIBaeTCs IUIGHKAa C KOXM JITYIIKHA. TakoBas IOMEIIAaeTcsl B BOASHOW pacTBOp M XPaHHUTCA B
XOJIOMIIbHUKE JUIsi HECKOJIbKUX 3aHsTHd. OOpaser, HEOOXOMUMBINA Ui OKpalIMBAaHUs, 3aXBaThIBACTCS HPU MOMOIIM
nuneTku. s 3Toro Hamo B300NTATH COAEPKUMOE COCYAA TaK, YTOOBIOBUIM BHIHBI OT/ENBHBIC IUIABAIOLINE JIOCKYTKH
IUIeHKH. TakoBble XOPOIIO BHAHBI, €CIM YKAa3aHHYIO OINEpalyio MPOBOJIUTH B IIMPOKOIOHHOM cocyne (damka Ilerpw,
KPHCTAJUIN3aTOp), YCTAHOBIEHHOM Ha TEMHOM OCHOBaHHMH. He ciienyer 3axBaThIBaTh CIMIIKOM 3aMETHBIE MIIM OKpaIICHHBIC
B TEMHBIH I1BeT (hparmMeHTHl. B mepBom ciydaeT oOpasert OyeT cocTOATh U3 KIETOK, ETMKOM 3aI0JIHEHHBIX CIIM3BI0 U HE
COJIeprKallX spa, & BO BTOPOM — M3 HECKOJBKHX CIIOEB MUIMEHTHPOBAHHBIX KJICTOK. BBIOpaHHBIN JIOCKYT IOMeIIaeTcs B
KaIuTIO BOABI Ha CepeIMHY NPEIMETHOTO CTEKIIa, aKKypPaTHO paclpaBiIsieTcs IPenapoBaIbHOM UTJION M paccMaTpUBAETCS 110/
MHUKPOCKOIIOM. Eciy HajM4ecTBYeT JMIIb OJJMH CJION KJIETOK B OOJIBIIMHCTBE U3 KOTOPBIX BUJIHBI SIIpa MOXKHO MPUCTYNATh
K MIPOIIeCCy OKpPAIIMBAHUS.

OxpariBaHue MICHKH:

MOMEIleHNEe TUIEHKH B BOJIHBINH pacTBOp rematokcuiinaa — 20-30 MuH;

=lI-1[-11-1]-11-1]-1]- B BomonpoBOAHYIO Boxy — 1 MUH;

-l-I-11-11-11-1]-1]- B nucTrnnupoBanuyto Boxy — 1 MuH;

-II-1[-1I-1]-1I-1]-1]- B BomHeI1#i pacTBOp 203uHA — 15 MUH;

=l-I[-11-11-1I-1]-1]- B nucTrnnupoBannyto Boxy —1 mMuH. O6e3BoXKHBaHHe 00pasiia U 3aKJIHUYCHHE ero B 0anbp3am:
00e3BOXHMBaHKE IT0CIIEI0BATEIBHBIM IIPOBEICHUEM Yepe3 CIUPTHI Bo3pacTarolei konuenrpaun — 70%, 80% u 96% mo 1-
2 MHH B KaXXIOM;

IIPOCBETIICHNE CPE30B B KCHIIOJE — 2 MHH; 3aKJIIOUYEHHE CPE30B B Oaib3aM; NIPUKJICHBAHUE STUKETKH.

NB: Bpemst npeObIBaHHSI TUICHKH B TeMAaTOKCHIIMHE ¥ 03MHE MOXKET BapbUPOBaTh B 3aBUCHMOCTH OT Ka4eCTBa KpacuTeen
1 xapakrepa oOpasma. JKemaTenbHO KOHTPOJIMPOBATH IOJI MHUKPOCKOIIOM CTEIEeHb INPOKpAIIMBaHUA snaep (B ciydae
reMaTOKCHJIFHA) U ITUTOIUIA3MBI (B ciydae 03uHa). [IpenogaBaresns moka3siBaeT METO 3a/IMBKH KaHAICKUM 0aibh3aMoM Ha
MIEPBOM M3TOTOBJICHHOM CTYJIEHTaMH IIperapare.

3apucoBaTh:

VYyactok okpameHHoro npenapara. O003HAYHTH:

Snpa, nuroniasMy, KIeTOYHbIE 000JIOUYKH, TUTMEHTHBIE KJIETKH.

3anamue 3
Annapam I'onvoxcu. Mopgponozun u cybmuxkpockonuueckoe cmpoenue. 3nauenue. Jluzocomul



eap 3ansaTus: [I03HAKOMUTBCS ¢ MUKPOCKOTTMYECKUM CTPOCHHUEM anmapaT [ oibaKu.

Amnnapat [Nonpmxu

Ha 3ansTuM mOBTOpsETCS MCTOPUS OTKPBITHS anmapar [ onbaKHe, €ero TOHKOE CTPOCHHE, CEKpeTopHas (QYHKIHS,
Moudukanys OEIKOB U UX COPTUPOBKa B arnmapare. [Ipu aToM ucnonb3yrorest Tadbauis 3 u 4.

PaccmaTpuBaroTcs nocrosiHHbIE npenaparbl 9 u3 kopoOku 505. @parMeHThl yKa3aHHBIX MPENapaToB 3apHCOBBIBAIOTCS B
anpOoMax. O003HAYAIOTCS: TUKTHOCOMBI C TPOKCUMAIIBHOM (IIMC) ¥ TUCTAJIbHOW (TPaHC) YacTSMHU; LIUCTEPHBI, aMITyJISIpHbIC
pacuIMpeHust HUCTEPH, BAKYOJIH, MUKPOIY3bIPbKH.

Marepwuan 3axperursercs mo gotorpadmsim: 1, 2, 3, 4. Jluteparypa

Crp. 291-304 (Yenmos, 2004).

JInzocombl

[ToBTOpsieTcst oOmas XapaKTEpPHCTHKA JH30COM, WX MOpQoJormdeckas HEOJAHOPOTHOCTh W martoiorud. [lpm sTom
HCTIONB3yeTCs Tabnuia 7, a Takke wutocTpanuu u3 Yenrosa (2004: puc. 187-189).

3anamue 4

Mukpockonuueckoe u cydbmMuKpocKonu4ueckoe Cmpoenue MumoxoHopui

Hean 3anaTusi: [03HaKOMUTBCSI ¢ MUKPOCKOITMYECKUM M CYOMUKPOCKOITMYECKUM CTPOSHHEM MUTOXOHIPHH, a TAKXKe
caenatb MOppohYHKIIMOHAIBHBIE BEIBOJIBL.

MuroxoHapuu (XOHAPOCOMBI nomen altum)

Ha 3aHsATUM TOBTOpSETCS WCTOPUS OTKPHITHS MUTOXOHAPHH, WX o00mmas MopQoiorus, YIbTPacTpyKTypa, (GYHKIHH,
OKHCIHTENbHOE (hOCHOPUINPOBAHNE, YBEIWUCHHE WX YHCIA, ABTOPEHNPOLYKIMS, OOIMHOCTh-XOHApHOM. [Ipnm s3ToM
HCTIONB3YIOTCS TaOmuIp! 3 u 4.

PaccmarpuBaroTcst IOCTOSTHHBIE TIpenapatsl 6, 7, 8 kopoOku 505. @parMeHTH yKa3aHHBIX IPENapaToB 3apHUCOBEIBAIOTCS B
anpOomax. O003HAYAIOTCS: MUTOXOHPHUH, BHEIIHSASA W BHYTPEHHSS MeMOpaHa (eciy BUIHBI), KPUCTHI.

Martepwuan 3akperuisgercs mo gotorpadusim: 1, 5-12. Jluteparypa

Crp. 324-355 (Yenros, 2004).

3anamue 5

Pecnuuku, sczymuku u MuKpogopcunku. Mesickiemounvie KOHMAKnbl

Henap 3aHaTHA: [103HAKOMHUTECS ¢ MHKPOCKOIMUYECKHM M CYOMHKPOCKONHYECKHM CTPOEHHEM pPECHHYEK, )KTYTUKOB U
MHUKPOBOPCHHOK. PaccMOTpeTh pa3nuHble BUABI MEXKIETOUHBIX KOHTAKTOB.

PecHUYKH ¥ KTYyTHKH

Ha 3aHsTny noBTOps€TCS CTPOCHUE XKI'YTHKOB U PECHUUYCK, MPUHIUI UX IeHCTBHA, QyHKINOHAIbHAS MOP(OIIOTHS, a TaKKe
CBS3b ¢ IeHTpHONIAME. [IpH 5TOM ncrons3yeTcs Tabauna 9.

PaccmarpuBaroTcst HOCTOSHHBIHN npenapat 16 u3 kopooku 505. Pecandxu 3apucoBeiBaroTcs. O003HAYAIOTCS:

cB0oOOIHAS YacTh PecCHUUYKH, Oa3zanpHbIe Tenblla. Matepuan 3akperusiercs mo ¢gotorpadusam: 12-16. Jlureparypa

Crp. 415-423 (Yenmos, 2004).

MuKpoBOpCUHKHU

[ToBTOpsieTcs CTpOeHNE MUKPOBOPCHUHOK, JIETAI0TCS 3aMeUaHus 1o uxX GyHKIMOHANbHON Mopdosoruu. [Ipu aTom
ucnonb3yercst tadsuma 10.

PaccmatpuBatotes dortorpaduu 17 u 18. O603Hauar0TCST MUKPOBOPCHHKH. JInTeparypa

Crp. 384-385 (Yenwos, 2004).

MeKKIIeTOUHBIE KOHTAKTHI

[ToBTOpsieTcss cTpoeHHE MEXKIETOYHBIX KOHTAKTOB: IUIOTHOE COCAMHEHHE, 3aMBIKAIOIINE TUIACTHHKH, 3asSKOPHBAIOIINE
COEMHEHUS, IECMOCOMBI, TTOJTYA€CMOCOMBI, aATe3UBHBIC JICHTHI, (POKaIbHbIE KOHTAKTHI, IEJIEBbIC KOHTAKTHI, KOHHEKCOHHBI,
CHHAIICHI, ITa3MoJiecMBbl. [lenaroTest 3aKimodenust 00 nx GpyHkunoHansHoi Mopdonoruu. IIpu 3ToM HCHONB3YIOTCS TaOINIIBI
10m11.

PaccmarpuBarorcst pororpaduu 1 u 19, a Taxke pucynku 143-157 uz Yennosa (2004).

Jluteparypa Ctp. 254-268.

3anamue 6

Mukpockonuueckoe u cydbmMuKpocKkonu4ueckoe cmpoenue a0pa

Heab 3anaTusn: [103HAKOMHUTECS ¢ MUKPOCKOTMIECKHM U CyOMHUKPOCKOTMIECKHM CTPOCHUEM Spa, a TAKKE ero
(yHKINOHAIBHON MOP(HOIOTHEH.

Snpo

Ha 3aHATMH KpaTKO IOBTOpSIETCS CTpOEHHE sapa: sjepHas 000JO0YKa, TPAaHCIOPT yepe3 Hee, sphimKo. [Ipu sToM
ucrions3yercs Tabmuna 14, 15 u 17. CryaeHram npeiaraetcsi 3apicoBaTh YJIBTPAaMHUKPOCKOITMYECKOE CTPOEHHE S/Ipa.
O003HaUNTh: AAEPHYIO 000JIOUKY, SIEPHBIE MOPHI, TETEPO- M DYXPOMATHH, SIPBIIIKO, PHOOCOMBI Ha BHEIIHEH 000I0UKe.
PaccmaTpuBatoTcs noctostHHBIN npenapar 1 13 kopoOku 505. CTyeHThI 3apHCOBBIBAIOTCS KIETKH C SIIPAMH.

Marepwuan 3akperuisercst no gororpadusam: 1, 8 u 20. Jluteparypa

Ctp. 151-214 (Yenmos, 2004).

Sansmue 7

Ilpuzomosnenue npenapama nOIUMEHHBIX XPOMOCOM

Henn 3anstus: OBiageTh METOAMWKOW NMPUTOTOBJICHHS BPEMEHHBIX NpemapaToB. Ha mpumepe BpeMEHHOro mpernapara
MTO3HAKOMUTBCS CO CTPOCHUEM MOTUTEHHBIX XPOMOCOM.

OkpallluBaHUE MOJIUTEHHBIX XPOMOCOM KJIETOK CITFOHHBIX JKeje3 JIMYMHKH KoMmapa- 3BoHIa (Culex sp.)

W3BneueHe MOJUTEHHBIX XPOMOCOM UX CIFOHHBIX XKEJe3 KoMapa-3BOHIIA:

JKuBas Wi cBeKECyMEpIIBICHHAS JIMYMHKA KOMapa-3BOHIA 32)KUMAETCsl MPEMapoBalbHON WIIIOW ONU3 cepeluHbl Tena.



HApyroii Wrioi myTeM IBWKCHHUS OT CEpPEeNWHBI TeNa BBIAABIMBACTCS CONEPKUMOE TOJOBHOTO KoHIa. Cpemm 3TOTO
COJICP’)KUMOTO BBIOMPAIOTCS «XPYCTAIBHBIEY OJIbYAThIE CTPYKTYPBI, IPEICTABISIONINE COOOH CIIIOHHBIE Jkesie3bl. CIIIOHHbIE
KeJIe3bl OCTOPOKHO TPAHCHIOPTUPYIOTCS MPENapoBaIbHOM UTJIOH B yriryOJieHHe MPEAMETHOTO CTEKIIA.

Oxpacka XpoMOCOM:

3/1ech OHU 5 MHUHYT (DPUKCHUPYIOTCS B allETOYKCYCHOM cHHpTe, 3aTeM mpombiBatotcs 45% CH3COOH u okpammBaroTcs B
alleTokapMUHE B TedeHHe moiydaca. OKpallleHHbIe >KeJe3bl 3aTeM KOHYHMKOM IIperapoBajbHON HITIBI BBIBOAATCSA U3
yriTyOIIeHHs Ha TI1aJKYI0 TOBEPXHOCTb, I/I¢ MOKPHIBAIOTCS IIPEIMETHBIM CTEKJIOM M OCTOPOKHBIMH KPYTOBBIMU JABUKEHHSIMHU
KOTOpOro paszmaBimBarorcs. [locime 3Toro mmpemapaT MmOMeIIaeTcsl MOJ MHUKPOCKOI JJIS PacCMOTPEHHS MPOKPAIICHHBIX
MTOJTUTEHHBIX XPOMOCOM.

NB: TpaHCHOPTHPOBKY Kele3 B YIiayOJieHHe MPeAMETHOTO CTEKIa Ha/I0 OCYIIECTBIATH OYCHb OCTOPOXHO, BO M30EKaHHE
MOTEPH XPOMOCOM. PaIimoHabHO TPaHCIIOPTUPOBATH XKeJe3bl, KAITHYB Ha HUX YKCYCHOM KHCIIOTOM.

3apucoBaTh:

[omurenusre XxpoMocoMbl. O003HAYHTE:

MOJIUTEHHBIE XPOMOCOMBI; ITONEPEUHbIE KOJIbIIA.

3anamue 8

Pasznuunvie munwvl knemounwvix ¢xniouenuii. Popma, pacnonosncenue ¢ knemre Lenb 3ansiTus: I[lozHAKOMHUTBCS C
KJICTOYHBIMHU BKJIFOUEHHUSMH, a TAK)KE MX JIOKAIN3alKell B KIeTKaxX B 3aBUCUMOCTH OT MX COCTOSHHS M (pYHKIIMOHAIBHOM
Harpy3KH.

Tunsl BKIIOYEHHI

Ha 3aHsATHM TpPOMCXOAWT KpaTKoe MOBTOPEHHE THIIOB BKIIOUCHHH B KiIeTKax. OOCyXIaroTcst OEIKOBBIC, KHPOBBIE U
YTJIEBOJHBIC BKJIIOYEHHS, a TaKKe HEOOXOIMMOCTh CO3JaHNUs 3aIacoB. YKa3bIBAOTCS MOP(OIOTHIECKHE IIPUCIOCOOICHNS
KJIETOK JIJIs1 HAKaIUIMBAHHS TOTO MJIM HHOTO THIIA 3aIIACHBIX BEIECTB.

Wzygatorcs mocrosHAbe mpenapatsr 10, 11, 12, 13, 14 u 15 u3 xopoOxu 505. 3apHCcOBBIBAIOTCS KIETKH C BKIFOYCHUIMHU.
Jlurepatypa

Crp. 400-420 (Yenros, 2004).

IMPUJIIOKEHME 3

9. CBeeHust 00 00HOBJIEHHH padoyeii NPOrpaMMBbl AMCHUIIMHBI (MM MOAYJIS)

Ne .11. OOHOBJICHHBII pa3jen padodeii Onucanne BHeCEHHBIX [PeKBM3UTBI JOKYMEHTA, YTBepAUBLIEro
MPOrpaMMbl JMCHMILTHHBI M3MeHeHMId M3MeHeHHs!
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