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1. HEJIA U 3AJAYU JUCHUTIJIMHBbI
Lenu ocBoeHHs TUCHUNIHHBI (MOIYJIs1):

M3y4eHHE MOPQOIOTHH, XUMHU3Ma, QYHKIIUN, BOCTIPOU3BEICHISI, CTICIIUATH3AINNA 1
pa3zHooOpa3ust KIETOK, KaK CTPYKTYPHOU M (YHKIIMOHATBHON €IMHUIBI OMOJIOTHYECKIX 0OBEKTOB
C MOCJHEAYIOIIMM IPUMEHECHUEM ITUX 3HAHUM B UCCICIOBAHUAX

3agaun:

HU3YyYECHHUE CTPOEHUS )KUBOTHOM M PACTUTEIBHOMN KIIETKH;

HW3yYECHUE OCHOBHBIX METOJOB LUTOJOTMUYECKUX UCCIEAOBAHMI;

U3Yy4EHUE Pa3HOOOpa3us KIETOK;

MpUOOpEeTEeHNE HABBIKOB PAOOTHI C IIUTOJIOTMYECKOH armapaTypoi;
proOOpeTeHNe 3HAHUH KICTOYHON OPTaHM3aIiHi OMOJIOTHIECKIX 0OBEKTOB

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII
Huxn (paznmen) OIl: B1.0.1
TpeOGoBanus K nMpeaABapUTeIbHON MOATOTOBKE 00y4al0IIerocs:

30010r1st 0eCrIO3BOHOYHBIX
AnaTomusi © MOP(OIIOTHS pacTEHUH

JAucuuniannabl (MOAYJIM) U NPAKTUKH, JJI51 KOTOPbIX OCBOECHUE JAHHOM M CIUTIIUHbI
(MoayJis1) He00OX0AUMO KaK NMpeaniecTpylolee:

l'ucronorus ¢ ocHOBaMU 3MOPUOJIOTHN
buoxumus u MonekynspHas GMoJIorus
T'eHeTnka u cenexkmus

MuxkpoOuosiorusi ¢ OCHOBaMU BUPYCOJIOTUN
[IpakTuka o 30010run

[IpakTuka mo 6oTaHUKE
3. OFbEM JUCHUIIJIMHBbI

O01as TPYA0EMKOCTh 4 3ET
Yacos 1o yueOHOMY IIJIaHY 144
B TOM 4HCJIe:

AyAUTOPHBIC 3aHATHUS 45
CaMOCTOSITeIbHAs paboTa 99

4. IINTAHUPYEMBIE PE3YJIbTATbBI ObYYEHUS 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHUA
OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

OIIK-2.1: Ananu3upyet BO3MOKHOCTH HCIIOIb30BAHHSI HICTOYHUKOB, HEOOXOAUMBIX IS
IJIAHUPOBAHUS OCHOBHBIX M JIOMIOJTHUTEIILHBIX 00pa30BaTEIbHBIX IPOrpaMM (BKITIOUAs
METOAUYECKYIO TUTEPATYPY, MEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI)

[1K-1.2: Ucnonb3yeT 3HaHUS B 001acTH OMOPa3HOOOpasusi, OMOJIOTHH U SKOJIOTHH 0OBEKTOB
’KUBOTO MHpA NP TUTAHWPOBAHUHU U peau3alii 00pa30BaTeIsHOro Mpolecca

I1K-2.1: Mcnonp3yeT 3HaHMs B 001acTH OMopazHooOpa3usi, OMOJIOTUU U SKOJIOTHH 0OBEKTOB
KHBOT'O MHpa JUIsl IPOEKTUPOBAHMS U pealIn3allii OCHOBHBIX 00pa30BaTebHbIe IPOTPaMMBbI B
oOnactu Ouosoruu

[1K-3.2: Ucmonb3yeT TeOpeTUYeCKUe 3HaHUS U IPAKTUYECKUE YMEHUS U HAaBBIKU B 00JIaCTH
O0ropa3zHooOpasusi, OMOJIOTUHU B SKOJIOTUH 0OBEKTOB KUBOTO MUPA JJISl PELICHHS
npodeccHoHaNbHBIX 3a7a4



5. BUAbI KOHTPOJIA

Bunsl KOHTpONIL B cemecTpax:

3a4eThl | 2

6. AA3BIK ITPEIIOJABAHUA

SI3BIK TIpenojaBaHusi: pyCCKUA.

7. CTPYKTYPA U COAEP)KAHUE JUCLUILJIMHBI (MOYJIST)

Kon HanmeHoBaHMe pa3je/ioB U Bun Cemectp | Yaco | Ucrtou- | Ilpumeuan-
3aHAT. TeM sansaTust | / Kype HHUKH ue

Paszgen 1. Pazmen 1. Kierka -
JJIEMEHTApHAsI €IMHUIIA )KHBOTO

1.1 |Knerka—smeMeHTapHas eIMHUIIA Jlex 2 3
)uBoro. Kinetku npokapuot u
3YKapuoT. [ OMOJIOTUYHOCTH B
cTpoeHuu KieTok. Kietka kak
eMHUIA CTPOCHUS,
(YHKIIMOHUPOBAHUS, PA3BUTHS U
MaTOJIOTUYECKUX U3MEHEHUI
OpraHU3MOB

1.2 |IIpurororieHue npenapara Jlab 2 2
paCTUTENBHOMN KIETKH

Paznen 2. Paznen 2. Uctopus
(hopmMupOBaHUS U OCHOBHBIS
TMOJIOKEHUSI KJIETOYHOM TeOpUu

2.1 |Ucropus popMupoBaHus u Jlek 2 3
OCHOBHBIE TIOJIO’KEHUS
KJ1eTouHou Teopun. Uctopus
M3Y4YE€HHE OCHOBHBIX KJIETOUHBIX
TUnoB. [lanpHeiiiiee pa3BuTHe
W3Y4EHUS KIETOYHBIX THUIIOB B
CBSI3H C Pa3BUTHUEM COBPEMEHHBIX
METO/I0OB HCCIIEI0BAHUS

Pasznen 3. Pasnen 3. Kitetkn
MIPOKAPUOT U IYKAPUOT

3.1 |Kierku npokapuoT U 3yKapuoT. Jlek 2 3
OCOoOeHHOCTH U pa3IuyMs B UX
cTpoeHuu. EnuHCTBO cTpoeHus 1
(GYHKLUU KJIETKH, €€ OPraHOU/I0B
U IPYTUX CTPYKTYPHBIX
sireMeHToB. OO0mas
XapaKTepUCTHUKA KIIETKH.
LentpanpHas qorma
MOJIEKYJIsIpHO 6uonoruu. Ponb
S7Ipa B )KU3HU KJIETKU U €T
3Ha4YeHHUE B MIEpeHOCe
uHpopmanuu ot IHK k Genky

3.2 |IIpuroroBieHue npemnapara JIab 2 2
KUBOTHOM KJICTKH

Paznen 4. Paznen 4. XpoMocoMbl




4.1

Oomiee crpoeHue, TUITBI 1 GOPMBI
MUTOTHYECKUX XPOMOCOM.
HuddepeHunpoBka XxpoMOCOM.
[IpencraBnenus o0 TOHKOM
OpraHu3aIul XPOMOCOM.

O YHKIMOHAIBHOE U
BHIOCTICII(pHUECKOE
pa3zHooOpazue XxpoMocomM

Jlex

4.2

[TpuroroBienue npemnapara
IOJIMTCHHBIX XpPOMOCOM

JIa0

Paznen 5. Paznen 5. S npo

5.1

Mukpockonuueckoe u
CyOMHMKpPOCKOIINYECKOE CTPOCHUE
spa

JIa0

5.2

Mukpockonuueckoe u
CyOMHMKpPOCKOIINYECKOE CTPOCHUE
sanapa

JIek

Pazgen 6. Paznen 6. IluTomna3zma

6.1

[uromnasma. Ee ctpoenue u
XUMHUYECKUN COCTAB B CBSI3U C
MHOT000pa3ueM CTpOeHUs U
(HYHKIIMOHUPOBAHUSI KIIETOK

JIek

6.2

OHIOoIUIa3MaTHYECKUI
PETUKYITYM

JIa0

Pasnen 7. Paznen 7.
[Tna3zmaTudeckas MmemOpaHa,
pruOOCOMBI

7.1

[TnasmaTudeckas MmemOpaHa, ee
CTpPOCHHE U (PYHKIIMOHAITHHOE
pa3HooOpa3ue y OCHOBHBIX
KJICTOYHBIX TUTIOB. PHOOCOMBI, NX
CTpocHHUE U (PYHKIIMOHUPOBAHKE
y TIPO- U 3YKapHOT.
DBOJIIOIIMOHHAS Cyib0a pubocom

Jlek

7.2

MI/ITOXOHI[pI/II/I, II1aCTuabl

J1ab

Pasznen 8. Pasnen 8. Kommzekc
Tlonwsmxu, S11C, MUTOXOHIPUH,
LIEHTPHOJIH, CKEJICTHBIC
00pa3oBaHUs [IUTOILIIA3MbI

8.1

Kparkas xapakrepuctuka
CTPOEHHUS U (PYHKIIHOHUPOBAHUS
anmapara ['oabmxu,
9H/IOILIA3MAaTHYECKOT O
PETUKYIIyMa, MUTOXOHJIPUH,
LIEHTPHOJIEN U CKEIETHBIX
oOpa3oBanuii uTora3mel. CBs3b
UX HaJIMYUS U CTPOCHHUS C
pa3zHooOpa3ueM KIeTOUHBIX
THUIIOB

Jlex




8.2

Komriekce I'onboxn

JIa0

Pasnen 9. Pasnen 9. Kiterounsie
BKJIKOUYCHUA

9.1

Kiterounbie BKIIFOYEHHS B
[UTOTIA3ME KaK HHIUKATOPHI
IJJACTUYHOCTH M aJalTHBHBIX
Moaudukanuii kietok. OnopHas
U IBUTATEJIbHAS CUCTEMBI KJIETOK
B MIX Pa3BUTHHU U aJAIITHBHOM
pa3HooOpa3uu

Jlex

9.2

Knerounsie BKJIFOUCHUA,
KJIICTOYHBIC KOHTAKThI,
ITPONU3BOJHBIC TUTOJICMMBbI

JIa0

Paznen 10. Paznen 10.
bropa3zHooOpasue Ki1eTok

10.1

buopa3noobOpasue ki1eTok

Jlek

Paznen 11. Paznen 11.
CamocTosTenabHas padoTa

11.1

Knerka — snemeHnTapHas enuHuIA
*uBoro. Knetku npokapuor u
3YKapuoT. [ OMOJIOTMYHOCTH B
cTpoeHuu KieTok. KieTka kak
CAMHUIA CTPOCHUA,

(G YHKIIMOHUPOBAHUS, PA3BUTHS U
MaTOJIOTMYECKUX U3BMEHEHU I
OpraHu3MOB

11.2

Hctopust popmupoBanus u
OCHOBHbI€ MIOJIO’KEHUS KIIETOUHOM
Teopun. Mictopust uzyueHue
OCHOBHBIX KJIETOUHBIX TUIIOB.
JanpHeiiliee pa3BUTHE U3YyUEHUS
KJIETOUHBIX TUIIOB B CBS3H C
pa3BUTHEM COBPEMEHHBIX
METO/I0OB HCCIIEI0BAHUS

Cp

11.3

Knerku npokapuoT ¥ 3yKapuoT.
OCOo0eHHOCTH U pa3IuyMs B UX
cTpoeHuu. EnuHCTBO cTpoeHus 1
(GYHKLUU KJIETKH, €€ OPraHOU/I0B
U IPYTUX CTPYKTYPHBIX
sireMenToB. OOmas
XapaKTepUCTHUKA KIIETKH.
LentpanpHas qorma
MOJIeKYIsIpHO# Onosoruu. Pomb
S7Ipa B )KU3HU KJIETKU U €r0
3Ha4YeHHUE B MIEPEHOCE
uHpopmanuu ot IHK k Genky




11.4 |OOmmee cTpoeHue, TUITBI K GOPMBI Cp 2 9
MUTOTHYECKUX XPOMOCOM.
HuddepeHunpoBka XxpoMOCOM.
[IpencraBnenus o0 TOHKOM
OpraHu3aIul XPOMOCOM.

O YHKIMOHAIBHOE U
BHIOCTICII(pHUECKOE
pa3zHooOpazue XxpoMocomM

11.5 |[SapsIoiko M ero pob B KIETKE. Cp 2 9
PaznooOpa3zue cocTosHmiA
STIPBIIIEK B KJIETKAX,
OTIMYAIOIINXCSA 110 (DYHKITHSIM.
CBs13b CTpOEHUS SACPHOU
000JI0YKH C CEKPETOPHOIT
AKTUBHOCTBIO KJIETKH

11.6 |lwurorurazma. Ee ctpoeHue u Cp 2 9
XUMHUYECKUN COCTAB B CBSI3U C
MHOT000pa3ueM CTpOeHus 1
(O YHKIITMOHUPOBAHUS KIIETOK

11.7 |IImazmaTtuueckas MmeMOpaHa, ee Cp 2 9
CTpOeHHE U (PYHKIIMOHAIBHOE
pazHooOpa3re y OCHOBHBIX
KJICTOYHBIX TUTIOB. PHOOCOMEI, X
CTpoeHHE U PYHKIIMOHUPOBAHHE
y TIPO- ¥ 3YKapHuOT.
DBOJIIOIIMOHHAS Cyib0a pubocom

11.8 |Kparkas xapakTepucTHKa Cp 2 9
CTpOCHHS U GYHKITMOHUPOBAHUS
anmapara ['oyib1xu,
SHJOIIA3MAaTHYECKOTO
pPETUKYITyMa, MUTOXOHIPHA,
LIEHTPHOJICH U CKEJIETHBIX
o0pasoBaHuii uTOIIa3MbI. CBSI3b
WX HAJTMYHSI U CTPOCHUS C
pa3zHOOOpa3nueM KIETOUHBIX
THUIIOB

11.9 |KierouHble BKIIIOUEHUS B Cp 2 9
[UTOIUIa3ME KaK WHIAUKATOPHI
TUTACTUYHOCTH U aJalITUBHBIX
Moaudukanuii knetok. OnopHas
Y JIBUTATEIIbHAS CUCTEMBbI KIIETOK
B MIX Pa3BUTHU U aJJAIITUBHOM
pasHooOpa3uu

11.10 |KpaTkas xapakTepucTHUKa Cp 2 9
KU3HEHHOTO IIUKJIA KJIETKH (TIpo-
Y 9YKapHOTHUYECKOH)

11.11 | Iuddepenumanus u Cp 2 9
O6ropa3zHooOpasue KIeTOK

Oo0pa3oBarejibHbIE TEXHOJIOTHHU

Cnucok 00pa3oBaTeIbHbIX TEXHOJIOT Wil




1 | AxTuBHOE ciyliaHue

8. OHEHOYHBIE MATEPHAJIbI 1VIS1 IIPOBETEHUA TEKYIIEA 1
MNPOMEXKYTOYHOU ATTECTALIUN

8.1. OIIeHO‘leIe MaTepuaJbl 1/ IPOBCACHUA Telcymei/i aTreCcTanuun

OHCHO‘IHBIC MaTCpuraJibl AJId NPOBCACHUA TGKYH_[ef/’I aTTeCTalluy IMPUBCACHLI B ITPHUJIOKCHUN

8.2. OneHo4Hnble MaTepuaJbl 1JId IIPOBCACHUA l'lpOMe)KYTO'lHOﬁ arrecranmu

OHGHO‘IHI)IC MaTCpuraibl 1JId NPOBCACHUA TGKYHIeﬁ arTeéCTaly NprUBCACHLI B IPUJIOKCHHUU

8.3. TpeGoBaHus K peliTHHI-KOHTPOJIIO

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

9.1. PexoMenayemasi aureparypa

9.3.1 IlepeyeHb NPOrpaMMHOro odecredeHus

Google Chrome

Adobe Acrobat Reader

Kaspersky Endpoint Security 10 ans Windows

WinDjView

OpenOffice

o o bl WIN]|EF-

3.2 CoBpeMeHHbIe TpodeccuoHATbHBIE 0a3bI JAHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE
CUCTEMBI

9BbC «ZNANIUM.COM»

9BC «IOPAUT»

OBC «YHuBepcuteTckas OMOIMOTEKa OHJIAH)

9BbC «Jlaupy»

OBbC TeI'Y

| O Bl W N -

9BC IPRbooks

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI (MOIYJISA)

AyauT-1 OdbopynoBanue

5-226  |MynbTUMEAMHHBIN KOMIUIEKC, IEPEHOCHOM HOYTOYK, yueOHast MeOesb, MUKPOCKOTIBI,
NIEPEHOCHBIE JTAMITBI

5-210 MyJIbTUMEIUHHBINA KOMILIEKC, IEPEHOCHON HOYTOYK, ydeOHas MeOernb

11. METOJAUYECKHUE MATEPHAJIBI JUISI OBYYAIOLAXCS IO OCBOEHUIO
TV CHUTIIMHBI




5. OHEHOYHBIE MATEPHUAJIBI IJISA IIPOBEJEHUA TEKYIIIEU U ITIPOMEXKYTOYHOU ATTECTAIIUNA

5.1. OneHo4YHbIe MaTepHAaJIbl JUISl IPOBEJCHUS TeKyllell aTTecTanuu

IMpunoxenne2

5.2. OneHo4YHbIe MaTepHaJIbl AJIs IPOBEJeHHUS IPOMEKYTOUHOH aTTecTalul

IMpunoxenue 2

6. YHEBHO-METOJUYECKOE I HTHOOPMAIIMOHHOE OBECHHEYEHHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemasi 1ureparypa

[Tpunoxxenue 3

1.

6.2. Ilepeyennb pecypcoB nHGOPMAIMOHHO-TeJTeKOMMYHUKAMOHHON ceTu "UHTepHeT"

31  |Huromorms: https:/ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%
B8%D1%8F

32  |Buonorus kietky - Buknydeonuk: 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 kierku - Kypc Ha IToctHayke: https://postnauka.ru/courses/17529

6.3.1 Ilepeyens MpOrpaMMHOro odecneyeHust

6.3.1.1| Microsoft Windows 10 Enterprise

6.3.1.2| Kaspersky Endpoint Security 10 mns Windows

6.3.1.3| Adobe Reader XI (11.0.13) — Russian

6.3.1.4| Google Chrome

6.3.1.5| WinDjView

6.3.2 CoBpeMeHHbIe IPodeccHOHAIbHBIE 0a3bl JAHHBIX M HHGOPMAILMOHHBIE CIIPABOYHbIE CHCTEMBbI

6.3.2.1| DBC «ZNANIUM.COM»

6.3.2.2| OBC «IOPAUT»

6.3.2.3| OBC «YHuBepcuTerckas OuOIMOTEKa OHIAWHY

6.3.2.4| OBC IPRbooks

6.3.2.5| OBC «Jlaup»

6.3.2.6| OBC TsI'Y

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIS)

Ayaurtopus Ob6opynoBanue

5-226 MYJIbTHMEAUHHBIA KOMIUIEKC, IEPEHOCHOH HOYTOYK, yueOHass MeOesib, MUKPOCKOIIBI, IEPEHOCHBIE JIAMITBI

8. METOAUYECKHUE MATEPHUAJIBI 1JISA OBYYAIOHNIUXCSA IO OCBOEHHIO JUCHHUITITNHBI

MeToanueckue yKa3aHusl U MaTepHualbl npuBeaeHsl B [Ipunoxennn 1



https://postnauka.ru/courses/17529

Mpunoxenue 1
Mertoauueckue yKazaHus Jisi ocBoeHus: Aucuunyunsl «luronorusy»

OcHoBHas JuTeparypa

Bacunwer 1O.I'., Tpommu E.W., Sdrnos B.B. 2021. [urtonorus. I'mcromorus.
Ombpuonorus. M.: U3n-o «Jlaub». 576 c.

Jlono/iHUTEIbHAS JINTEPaTypa
Houxosa H.B., CaBenneBa A.FO. 2021. lutonorus. ['ucronorus.
Ombpuonorus. Jlabopatopuslil mpaktukym. M.: M3a-Bo «Jlanby. 144 c.

YacTp TeM MOTHOCTHIO UM YACTHMYHO BBIHOCATCS Ha CaMOCTOATENbHOE M3Y4YeHHE CTyAeHTOB. KauecTBO BBIMOIHEHUS
CaMOCTOSATEILHOW pabOThl OIEHUBAETCSl BO BpeMsl TEKYLIEr0 KOHTPOJIS M MPOMEKYTOYHON aTTecTanuu. Bormpockl k
JTAaHHBIM TeMaM BKJIIOYEHBI B CIIUCKU BOIIPOCOB K 3a4ETYy.

Temut u 3a0anus 0131 camocmosamenbHoul paoomol

Tema 1. Knerka — aneMeHTapHas €IUHHIIA KUBOTO.
Lens: ChopMupoBaTh MpeICTaBICHHE O KIETKE, KaK JIEMEHTAPHON eIMHUIIE 5KUBOTO.
3aoauu:

1) HU3YUYUTH NIPEACTABJICHUE O KIICTKE, KaK O QHCMCHTapHOﬁ CAUHUIIC )KUBOI'O,

2) MO3HAKOMHTBCS C Pa3HOOOPA3HEM KIIETOK;
Jlononnumenvnas numepamypa 0 u3y4eHus memol:

1. Twucronorns, uuronorus u sm6puonorus. 2006. [ox pen. FO.1. Adaunacbesa, Kysuerosa C.JI., IOpunoii H.A. 7-¢
u3a. M.: Menununa.
Konmponwvnsie éonpocwi:

1. ITouemy KieTKy Ha3BIBAIOT 3IEMEHTAPHOM EMHHIICH KUBOT0?
2. CylIecTBYIOT JH HEKICTOYHbIE (hOPMBI KH3HH?
3. Kak Ha3bIBaeTCA JOrMa, Ky/1a BXOJUT TIOJIOKEHHE O KIIeTKe, KaK 2]IeMEHTAPHOMH eIMHHUIIE )KHBOTO, ¥ KTO €€ aBTOPbI?

Tema 2. Victopust HopMHUPOBAHUS U OCHOBHEIE TIOJIOKCHUS KJIETOUHON TCOPHH.
Ilenw: T103HAKOMHUTBCS C UCTOpUEH POPMHUPOBAHMS U COACPIKAHUEM KIICTOYHOH TEOPHUHU.
3aoauu:

1) W3YYUTH TTOJIOKEHHSI KIIETOYHON TEOpHH;
2) TTO3HAKOMHUTHCS C HCTOpHEH pa3paOO0TKH KIIETOUHON TCOPHH;

3) IIO3HAKOMHUTBHCA C aBTOpaMHU KJIET OYHOH TECOPHUH.
,Zlonwmumeﬂbna}l Jaumepamypa onsa U3yueHusr memaol:

1. Twucronorns, maronorus u sm6puonorus. 2006. Iox pen. FO.M. Adanacsesa, Kysuernosa C.JI., IOpunoii H.A. 7-¢
u3a. M.: Meaunusa.
Konmponwvnsie 6onpocwi:

1. HaszosuTe nonoxenns KIeTOYHOI TEOPHH.
2. Ko sIBIsieTCS aBTOPOM KIICTOUHOM TEOpHH?
3. Yem B HayKe 3aHUMAITHCh ABTOPHI KIIETOYHOM TEOPHH U KAKHMH PabOTaMH OHH 3HAMEHHTHI?

Tema 3. lleaTpanpHas 7orMa MOJIEKYISIPHON OMOIOTHH.
I]ens: 1103HaKOMUTBCS C COAEpPKaHNEM LEHTPAIBLHOM JOIMbI MOJIEKYJISIPHOM OMOJIOTHH.
3adauu:

1) W3YYUTh LEHTPAIBHYIO JOIMY MOJIEKYJISIPHOW OMOJIOrny;

2) MMO3HAaKOMHTHCS C BapUaHTAMH peajn3alii LEHTPaIbHOH 10rMbl MOJIEKY ISIpHONH OHOJIOTHH.
Jonoanumenvhas numepamypa onsa uzy4eHus memol:

1. Tucronorus, muronorus u smGpuomnorus. 2006. ITox pen. FO.U. Adanacsesa, Kysnenosa C.JL., FOpunoii H.A. 7-¢
u3g. M.:Menunusa.
Koumponvnsie éonpocwi:

1. B uewm 3axmouaercs IEHTpaIbHAS JOTMa MOJICKYJISIPHOM OMOIOT Y ?
2. ECTb 1 UCKITIOYEHHS U MOJU(UKAITUY [IEHTPATBLHON JIOTMBI MOJIEKYJISIpPHOW OMOOTuu?



3. VcTOpHs OTKPBITHS LEHTPAIBHOM JOrMbI MOTEKYISAPHO GHONOTHH.

Tema 4. O01ee cTpoeHue, THIBL U POPMBI MUTOTHYECKUX XPOMOCOM.
Lens: 1103HAaKOMUTBCSL CO CTPOSGHUEM U KIacCU(PUKAIMEH MUTOTHYECKUX XPOMOCOM.
3aoauu:

1) HU3YUUTH O6HI€€ CTPOCHUC MHUTOTHYECKON XPOMOCOMBI;
2) HU3YUYUTH TUIIbI MUTOTHYCCKUX XPOMOCOM;

3) H3YYUTH (POPMBI MUTOTHYECKHX XPOMOCOM.
Jononnumenvnas numepamypa 0nsa u3y4eHus memol:

1. Twucronorus, uuronorus u sm6puonorus. 2006. Iox pen. FO.W. Adaunacbesa, Kysuerosa C.JI., IOpunoii H.A. 7-¢
u3g. M.: Menuuusa.
Konmponvnuvie éonpocwi:

1. KakoBo obmiee cTpoeHIEe MUTOTHYECKOH XPOMOCOMBI?
2. Kakue CymecTBYIOT THITbI MUTOTHYECKHX XPOMOCOM?
3. B ueM 3aKII04aeTCs MEXaHH3M CYNEPKOMITAKTH3AIHMH MUTOTHUECKHX XPOMOCOM?

Tema 5. SInpbIIKO U €r0 POJIb B KIIETKE.

Ilenw: T103HaKOMHUTBCS CO CTPOSHHUEM SIPBIIIKA U €0 POJIBIO B KIIETKE.
3aoauu:

1) HU3YUYUTH CTPOCHUE APBIIIKA,

2) ITO3HAKOMHUTHCA C POJIBIO AAPBINIKA B KIICTKE.
ﬂOnOﬂH”meﬂbHﬂﬂ aumepamypa ona Uuzyuenusa memol:

1. Twucronorns, uuronorus u sm6puonorus. 2006. Iox pen. FO.M. Adanacsesa, Kysuerosa C.JI., IOpunoii H.A. 7-¢
u3a. M.: Menununa.
Konmponwvnwie 6onpocwi:

1. Yo takoe sapbimko?
2. C 4eM CBS3aHO KOJTHYECTBO SAPBIIIEK B sape?
3. Kak 0OBsCHSIOTCS Pa3HbIC THIIBI SAPHIIICK?

Tema 6. IuTomnnasma.

Ilenn: T103HAKOMHUTBCS C TIOHATHEM LIUTOILIA3Ma M €r0 COACPIKAHHEM.
3aoauu:

1) HU3YyYUTH COCTaB HUTOILTIa3MBbI;

2) HU3Yy4UTH CBOMCTBA ITUTOILJIa3MBl.
,Zlonwmumeﬂbuaﬂ aumepamypa onsa U3yueHusr memaol:

1. Twucronorns, maronorus u sm6puonorus. 2006. Iox pex. 0.1, Adanacwesa, Kysnenosa C.JI., FOpunoit H.A. 7-¢
n3a. M.: Meaunusa.
Konmponwvnsie 6onpocwi:

1. Yro BXOmHT B COCTAB MUTOMIIA3MBI KJIETKH?
2. Kakumu cBOMCTBaMHU o0aaer HUTOILIa3Ma KIETKA?
3. KakoB XMUMHYECKHI COCTaB [UTOINIA3MBI KJIETKH?

Tema 7. [Inazmatrdeckas MmeMOpaHa.

ILlenw: 1103HAKOMHUTBCS CO CTPOSGHHEM W CBOMCTBaMH IUIa3MaTHYECKON MeMOpaHEI.
3aoauu:

1) HU3YYUTb CTPOCHHUC IUIa3MaTHYECKON M€M6paHI>I;
2) IMO3HAKOMHUTBLCS CO CBOMCTBAMU INIA3MATHUSCKOM M6M6paHBI;

3) BBISICHUTh TPAHCIIOPTHYIO (PYHKITHIO MTa3MaTHUECKONH MEeMOpPAaHBI.

Jononnumenvnas aumepamypa oOnsa u3y4eHus memol:

1. Twucronorus, uuronorus u sm6puonorus. 2006. Iox pen. FO.W. Adanacsesa, Kysuerosa C.JI., IOpunoii H.A. 7-¢
n3a. M.: MenunuHa.

Konmponvnuvie 6onpocwi:



1. KaxoBo CTpOCHHC IUIa3MaTHYECKON M€M6paHBI KJICTKH?
2. Yro TaKoe IIIMKOKaIuKc?
3. Kak OCYHICCTBIIACTCA TPAHCIIOPT BECIICCTB UCPE3 MJIA3MATUICCKYTO MCM6paHy?

Tema 8. Annapart ['onpmxu.

Lenw: T1o3HAKOMHUTBHCS CO CTPOCHUEM M (PYHKIIMOHHPOBAHUEM ammapat [ oib K.
3aoauu:

1) H3Y4YUTh CTPOCHUE anmnapara [ onbmku;

2) MO3HAKOMHTHCS ¢ QYHKIUSME anmnapat [ onbmku.
Jlononnumenvnas 1umepamypa 0 u3y4eHus memol:

1. Twucronorus, uuronorus u sm6puonorus. 2006. Iox pen. FO.W. Adaunacsesa, Kysuerosa C.JI., IOpunoii H.A. 7-¢
u3g. M.: Menuuusa.
Konmponvnuvie éonpocwi:

1. Kaxkoso crpoenne anmapara I'onbmxu?
2. Yro TaKoe IMKTHOCOMA?

3. UeMm 06yCIIOBIIEHO ONpEIENEHHOE TIOJOKEHHUE anmapaTa ['ojbKI 0 OTHOMIEHHIO K S/IPY M IIUTOIIA3MATHUECKOH
MeMmOpaHe?

Tema 9. KiteTouHble BKIIOUEHHUS.

I]ens: [1o3HAKOMUTECS C pa3HOOOpa3UEM KIETOYHBIX BKIIOUEHUH.
3aoauu:

1) HU3YUYUTH TUIIbI KIICTOYHBIX BKJ'[IO‘-IeHHfI;

2) MMO3HAKOMHUTHCS C pA3HOOOpa3HeM KIIETOYHBIX BKITFOUEHHUH.
Jononnumenvuan numepamypa Ona u3y4eHus membl:

1. Twucronorns, uuronorus u sm6puonorus. 2006. Iox pen. FO.1. Adanacbesa, Kysuerosa C.JI., IOpunoii H.A. 7-¢
n3a. M.: Meaunusa.
Konmponwvnwie 6onpocwi:

1. Kakue THIIBI KIETOUHBIX BKTIOUEHHIT CYIIECTBYIOT?
2. KaxoBbl GDYHKIHH KIETOYHBIX BKIIOUCHHH?

Tema 10. KuzHeHHBIN [IUKIT KIETKHA.

Ilenw: T103HaKOMUTBHCS C KU3HEHHBIM IIUKJIOM KIIETKH.
3aoauu:

1) HU3Yy4UTH JKM3HEHHBIN ITUKIT KJICTKH,

2) IIO3HAKOMUTHCA C pa3Hoo6pa3HeM JKU3HCHHBIX UKJIOB KJIETKU Y Pa3HBIX OPTaHU3MOB.
,Zlonwmumeﬂbua}l aumepamypa onsa U3yUeHUus1 memaol:

1. Twucronorns, maronorus u sm6puonorus. 2006. Iox pen. FO.M. Adanacsesa, Kysuernosa C.JI., IOpunoii H.A. 7-¢
u3a. M.: Meaunusa.
Konmponwvnsie 6onpocwi:

1. W3 xaxux ha3 coCTOMT KH3HEHHBIH LUK KIETKH?
2. EcTb I OTNINYKS XKU3HEHHBIX IMKJIOB KJIETOK 3y~ U IPOKAPHOT?

Tema 11. luddhepeHnarus KIETOK.

ILenw: 1lo3HakoMHTBCS ¢ TIporieccoM AuddepeHnranuy KIeToK.
3aoauu:

1) U3y4YUTh npouecc quddepeHnnanum KIeTok;

2) MMO3HAKOMHUTHCS C Pa3HBIMU BapUAHTAMH ¥ aHOMAJIUSAMH BAN((depeHInaniy KIEeTOK.
Jonoanumenvhas aumepamypa onsa uzy4eHus memol:

1. Tucronorus, muronorus u smGpuomnorus. 2006. ITox pen. FO.U. Adanacsesa, Kysnenosa C.JL., FOpunoii H.A. 7-¢
u3g. M.:Menunusa.
Koumponvnvie 6onpocwi:

1. Yro rakoe — nuddepennuanms kieTok?
2. Tlpusenure npumeps! muddepeHuauy KIeTok?



3. Kaxue BbI 3HaCTE aHOMATHH B [UDBEpEHIMALMH KICTOK?

Tema 12. PaznooOpasue KIETOK.

Ilenw: T1o3HAKOMHUTBCS C Pa3HOOOpPA3UEM KIIETOK.
3aoauu:

1) U3YYUTh Pa3HOOOpa3ue KIETOK;

2) BBISIBUTH O6H.[I/Ie YCPThI U pa3Miusd B CTPOCHUU KIICTOK pa3HbIX OPTaHHU3MOB.
Jononnumenvnas numepamypa 0nsa uzy4eHus memol:

1. Twucronorus, uuronorus u sm6puonorus. 2006. Iox pex. F0.1. Adanacsesa, Kysuerosa C.JI., IOpunoii H.A. 7-¢
u3g. M.: Menuuusa.
Konmponvnuvie éonpocwi:

1. Kakue BubI KJI€TOK BB 3HAETE?
2. Bo3MokeH Jiu MePexoj] MeXy Pa3HBIMH TUIIAMH KJIICTOK?

1. MeTOI[H‘leCKHe MaTepuajabl Il NOAIOTOBKHA U BBINTOJTHCHUS naﬁopaToprlx paﬁoT

[Ipu moxmroroBke K 1a0OpPaTOPHOMY 3aHSTHUIO CTYACHTHI, HCHONB3YS MaTepHalbl JIEKIUH M y4eOHble Tocoous,
MIPHUBEACHHBIE B CIIMCKE JINTEPATYPHI, JOJDKHBI OJPOOHO U3YyIHTh OCOOCHHOCTH 00BHEKTOB, C KOTOPBIMH UM MPEICTOUT
paborath. BakHO BHHMATENTLHO pPaccCMOTPETh pa3iHdHble M300pakeHuss W (ororpaduu OOBEKTOB IMPEACTOSIIETO
nmabopaTopHOro 3aHATHSA. TOJBKO JEKIMOHHOTO MaTepHalia HEIOCTaTOYHO, TaK KaK OH HE BKIIIOYAET HEKOTOPHIX TEM,
noapoOHOCTeN, NMPUMEPOB W WUIOcTpanuii. B Xxome nabopaTopHBIX pabOT CTYJIEHTHI NPUOOPETAOT HAaBBIKU
W3TOTOBJIEHUSI TIOCTOSTHHBIX M BPEMEHHBIX IMPENaparoB KIETOK M HMX CTPYKTYp, a TaKkKe yMeHue padoTaTh C
IIATOIOTMYECKON TEXHUKOM.

Banamue 1

Ilpuzomosnenue npenapama pacmumenbHoll Kiemku

Heap 3ansiTusa: OBIageTb METOAMKOM HM3TOTOBJIEHHS ITOCTOSHHBIX IIMTONOTMYECKHX IpenapaTtoB. Ha mpumepe
MIOCTOSIHHOT'O TIperiapaTa 03HaKOMUTBCS CO CTPOCHUEM PACTUTENBHOM KIIETKH.

OxparmBaHHie KiIeToK Koxxuibl gyka (Allium cepa) remarokcunuu-303uHOM ITomydeHne KOXKHIIBI TyKa:

C BHIOM3MEHEHHOT O JIMCTA JTYKOBHIBI CKAJIBIIETIEM MM IPErnapoBaIbHON UITION CHUMaeTcs Koxkuna. Jlydine cHuMaTh
TaKOBYIO C BHEIIHEH CTOPOHBI; 3/€Ch KJIETKH KpyIHEe M OTCTaloT 0e3 MoIekamux KieTok. CHsTas KOoXHIla
pacronaraercsi Ha IPEAMETHOM CTEKJIe B Kallle MPOTOYHOW BOJBI JUIS JIOKAIM3AIMU HAWIYYIIEro y4acTKa. DTOT
Y4acTOK JJOJDKEH COCTOSITh U3 OJJHOTO CJIOS IIENBIX KIETOK; Aake 0e3 OKpaIIMBaHMS B HHUX JIODKHO OBITH BUIHO SI/IPO.
OnoOpeHHBII TperogaBaTesieM yJacTOK aKKYpaTHO BBIPE3aeTCs JIe3BHEM M IOMEIIAeTCs Ha IIEHTP MPeIMETHOTO
crekna. O4eHb akKypaTHO, (GPMIBTPOBATFHON OyMarom, ¢ HEro yJaiseTcs Bo/a; TaK, YTOObI Ha STHUTEIHH HE OCTaIOCh
IEIUTIOJIO3HBIX BOJIOKOH.

OxkpammBaHe KOKHITBI:

MOMelIeHre KOXKUIBI B BOIHBIN pacTBOp reMaTokcmimHa — 20-30 muH;

~l[-11-11-1I-11-1I-1]- B BOmOTIPOBOAHYIO BOAY — 1 MUH;

~l[-11-11-1I-11-1]-1]- B nucTunnupoBanuyto Boxy — 1 MuH;

~l[-1I-11-1I-11-1]-1]- B BOmHBI# pacTBOp 3031MHA — 15 MuH;

~l[-1I-11-1I-11-1]-1]- B mucTummpoBanuyto Boay —1 muH. O6e3B0XKHBaHHE 00pa3iia U 3aKII0UYECHHE €ro B Oaab3am:
00€3BOKXMBAaHUE ITOCIIEIOBATEIBLHBIM IPOBEACHIEM Yepe3 CIIMPTHI Bo3pacTaroiei konueHTpauuu — 70%, 80% u 96%
o 1-2 MHH B KaXXJIOM;

MIPOCBETIICHIE CPE30B B KCHIIOJIE — 2 MHH; 3aKJIIOYCHHE CPE30B B 0ab3aM; MPUKICHBAHNE STUKETKH.

NB: Bpemsi npeObIBaHHS KOXKHIBI B T€MAaTOKCHJIMHE M 303MHE MOXKET BapbHPOBATh B 3aBUCHMOCTH OT KadecTBa
KpacuTelei n xapakrepa odpasia. JKenarenbHo KOHTPOJIHPOBATh MO MUKPOCKOIIOM CTENeHb POKpAIMBaHus saep (B
cllydae reMaTOKCHJIMHA) M IMTOIUIa3MbI (B cirydae 303MHA). [IpenomaBaTenb MOKa3bIBaeT METO/ 3aJIMBKH KaHAJICKUM
0aTb3aMOM Ha IEpBOM M3TOTOBJICHHOM CTYAEHTaMH Iperapare.

3apucoBarsb:

VYuyactok okpamieHHoro npernapara. O6G03HaYUTh:

S1pa; MUTOIUIa3MY;

KJIETOYHBIE CTCHKH.

Sauamue 2

Hpuzomowzenue npenapama HCUBOMH O K1eMKU



Henp 3anatus: OBIaneTh METOJUKOW H3TOTOBIICHUS IOCTOSHHBIX IUTOJIOTMYECKUX IpernapaToB. Ha mpumepe
MTOCTOSIHHOT'O TIperapaTa 03HAKOMUTHCS CO CTPOSHHUEM KUBOTHOM KIICTKH.

OxpalnmBaHue KJIETOK IUICHKH KOXU JIATYIIKH (Rana Sp.) reMaToKCHIMH- 303UHOM

[omyueHue MICHKN KOXH JIATYIIKH:

JlabopaHTOM 3apaHee CMBIBACTCS IJICHKA ¢ KOXU JIATYIIKU. TaKoBas MOMEINASTCsI B BOASIHON PacTBOP M XPAaHUTCS B
XOJOJWILHUKE JJI1 HeCKOJNbKUX 3aHATUH. OOpa3ser], HEOOXOMUMBIN sl OKPAITMBAHMSI, 3aXBATHIBACTCS IMPU TTOMOIIU
nuneTky. J{as 3Toro Hato B30OJITATh COMEPIKUMOE COCYA TaK, YTOOBIOBLIN BUIHBI OTJEIBHBIC IIABAIOIIHIE TOCKYTKH
MIeHKH. TakoBBIE XOPOIIIO BHJIHBI, €CJIM YKa3aHHYIO OIEpaIUio MPOBOAUThL B MIMPOKOAOHHOM cocyne (damka [lerpu,
KpUCTAJIM3aTOp), YCTAHOBJICHHOM Ha TEMHOM OCHOBaHWU. He ciemyer 3axBaThiBaTh CIHWIIKOM 3aMETHBIC WIIH
OKpAalllCHHbIC B TEMHBIM IBET (parmMeHThl. B mepBoM ciydaer oOpasen OyAeT COCTOSATh M3 KIIETOK, IETUKOM
3aMOJIHEHHBIX CJM3bI0 U HE COJACPIKAIIMX Sjpa, a BO BTOPOM — M3 HECKOJBKHX CIIOCB MUTMEHTHPOBAHHBIX KJICTOK.
BriOpaHHBIN JIOCKYT MOMEINAETCS B KalUIl0 BOJABI HAa CEPEAMHY IMPEAMETHOI'O CTEKIa, aKKypaTHO PaclpaBIIsieTCs
MpENnapoBaJIbHOW WTIJION M PacCMaTpUBAETCS MOJ MHUKPOCKONOM. ECIM HaJIW4YecTBYET JMIIb OJWUH CJIOW KIETOK B
OOJIBIITMHCTBE U3 KOTOPBIX BUJIHBI sIPa MOXKHO MPHUCTYIATh K IPOLIECCY OKPAITUBAHUS.

OxkpammBaHue TUICHKH:

MOMEIIEHHE TJICHKUA B BOJIHBIN pacTBop remartokcuimbaa — 20-30 muH;

~l[-1I-11-1I-1I-1I-]- B BOmoTIpOBOAHYIO BOy — 1 MuH;

-l[-1I-11-1I-1]-1]-1]- B nucTunnmpoBanuyto Boxy — 1 MuH;

-lI-11-11-I-1]-1]-/]- B BomHBIit pacTBOp 303uHa — 15 MuH;

-lI-1I-11-1I-1]-1l-1]- B mucTunmmpoBanuyio Boay —1 muH. O0e3BoKHBaHIe 00pasia 1 3aKII0UEHNE €ro B 0anb3aM:
00€3BOXKMBAHKE TIOCIICIOBATEIBLHBIM IIPOBEICHUEM Uepe3 CIUPTHI Bo3pacTaroiiei koHenTpaiuu — 70%, 80% u 96%
1Mo 1-2 MHH B KaXXJIOM;

MIPOCBETIICHUE CPE30B B KCUJIONIE — 2 MUH; 3aKJIIOYEHUE CPE30B B OaJIb3aM; MPUKIICHBAHUE STHKETKH.

NB: Bpemsi npeObIBaHUs IUIGHKH B T'€MATOKCUJIMHE M DO3MHE MOXET BapbHPOBATh B 3aBUCHMOCTH OT KadecTBa
KpacuTenel u xapakTepa odpasma. JXematenpbHO KOHTPOIUPOBATH M0 MUKPOCKOIIOM CTEIIEHb IMPOKPAIINBAHUS Iep (B
cllydae TeMaTOKCHIIMHA) U IUTOIIIa3MbI (B citydae s03uHa). [IpenosaBaTens MoKa3plBaeT METOJI 3aJMBKH KaHAJICKUM
0anp3aMOM Ha TIEPBOM M3TOTOBIICHHOM CTYJIEHTaMH TIperiapare.

3apucoBarh:

YuacTok okparerHoro npenaparta. O003HAYNTE:

SAnpa, nuTornasMy, KIETOYHBIE 000TOYKH, TUTMEHTHBIE KIIETKH.

Banamue 3

Annapam I'onvoscu. Mopghonozusa u cybmukpockonuueckoe cmpoenue. 3navenue. Jluzocomot

eab 3anaTus: [103HAKOMUTHCS ¢ MUKPOCKOIIMYECKUM CTPOEHUEM anmnapat [ oybIKu.

Ammrapart I'ombmku

Ha 3amsaTum moBTOpsieTCs MCTOpHS OTKPBHITHA ammapar | oimbIkd, ero TOHKOE CTpOeHHe, CeKpeTopHas (yHKIIHS,
MonuuKanus OEIKOB M UX COPTUPOBKa B anmapate. [Ipu sToM mconb3yrorces Tadbmuist 3 u 4.

PaccmaTpuBatotcs mocTossHHBIE TIpenapaTsl 9 u3 kopooku 505. dparMeHTs! yKa3aHHBIX MPEMapaToB 3aPHCOBBIBAIOTCS B
anpOooMax. OO003HAYAIOTCSA: AWMKTHOCOMBI C TMPOKCUMANIBLHOW (IIMC) M TUCTAIBHON (TpaHC) YacTSIMH, MHCTEPHBI,
aMITyJISIpHBIE PaCITUPEHUS IIUCTEPH, BAKyOIH, MUKPOITY3BIPHKH.

Martepuan 3akperuisercs o ¢ororpadusm: 1, 2, 3, 4. Jlutepatypa

Crp. 291-304 (Yenmos, 2004).

JInzocombl

[loBTOpsiercst o0MmIas XapaKTEPUCTHUKA JIM30COM, MX MOpQOJIOrudeckas HEOAHOPOAHOCTh W martonoruu. llpm sTom
UCIOJIb3yeTcs Tabiuia 7, a Takke witoctpanuu u3 Yenrosa (2004: puc. 187-189).

Ransmue 4

MuKkpockonuueckoe U cybMuKpoCKoORu4ecKoe Cmpoenue MunmoxoHopuil

Heus 3ansaTus: [103HaAKOMUTHCS ¢ MUKPOCKOIMMYECKUM U CyOMHKPOCKOIIMYECKHM CTPOEHHEM MHUTOXOHIPHIL, a TAKKe
crenath Mop¢h o) YHKIIMOHAIIbHBIE BEIBOJIBL.

MuToxoHApUY (XOHIPOCOMBI nomen altum)

Ha 3aHsaTHM mOBTOpsieTCS MCTOPHS OTKPBITHS MHUTOXOHAPHUH, X 00mas MopQoiorus, yibTpacTpyKTypa, GpyHKuuy,
okucnurensHoe (ochopunupoBaHue, yBeIHMUCHUE X YMCIA, aBTOPEHPOLYKLIHSA, OOMIHOCTH-XOHIpHOM. lIpm sTOM
WCIIONB3YIOTCS TaONUIIEI 3 U 4.

PaccmaTpuBarotcs moctostHHBIE Ipenapatsl 6, 7, 8 kopoOku 505. @parMeHThl yKa3aHHBIX IPENapaToB 3apHCOBBIBAIOTCS
B anbOomax. O003HAYAIOTCS: MUTOXOHAPHUH, BHEIIHSSI U BHYTPEHHSA MeMOpaHa (eciIi BUIHBI), KPUCTHL.

Martepuan 3akpernsiercs no gororpadusam: 1, 5-12. Jluteparypa

Ctp. 324-355 (Yennos, 2004).

3ansmue 5



Pecnuuku, yczymuku u MuKkpoeopcunku. Meickiemounsle KOHMAKMbl

Heas 3ansaTus: [103HaKOMUTBCS ¢ MUKPOCKOITUYECKHUM U CYOMHUKPOCKOITMYECKUM CTPOSHHEM PECHUYEK, JKTYTUKOB
MHUKPOBOPCHHOK. PaccMOTpeTh pa3nuiHble BUIBI MEKKIETOYHBIX KOHTAKTOB.

PecHUYKM M )KTYTHKH

Ha 3ansTin moBTOpsieTcsi CTpoeHUE )KTYTHKOB M PECHHYEK, MPUHLUI UX IeUCTBU, yHKIMOHATBHAS MOPQOIOTHS, a
TaKXe CBSI3b C LHeHTpHossiMU. [Ipu 3ToM ucnons3yercs Tadbauina 9.

PaccmarpuBatoTcst mocTossHHBIN npenapat 16 u3 kopodku 505. PecHnuku 3aprucoBbiBarotTcs. O003HAYAIOTCSL:
cBOOO/IHAS YaCTh PECHUYKH, Oa3anbHbIe Tenbla. Matepuan 3akperisiercs no gotorpadusam: 12-16. Jluteparypa

Crp. 415-423 (Yenmos, 2004).

MUuKpOBOpCUHKHN

[ToBTOpsieTcst cTpoeHrEe MUKPOBOPCHUHOK, ENAal0TCs 3aMedaHust 1o uxX GyHKIuoHansHoH Mopdonoruu. [pu sTom
ucnonb3yercs Tadauia 10.

Paccmarpusatores dororpaduu 17 u 18. O603Hauat0TCST MUKPOBOPCUHKU. JIuTepaTypa

Crp. 384-385 (Yenmnos, 2004).

MeXKIIeTOYHbIE KOHTAKThI

[oBTOpsiercst cTpoeHHEe MEKKIIETOYHBIX KOHTAKTOB: IJIOTHOE COCMHEHHE, 3aMBIKAIOIINE IIJTACTHHKH, 3asIKOPHUBAIOIIHE
COC/IMHEHUs, JIECMOCOMBI, IIOJNYJIECMOCOMBI, aJre3WBHBIC JICHTHI, (HOKalbHbIE KOHTAKTHI, MICJIEBBHIE KOHTAKTBHI,
KOHHEKCOHBI, CHHAIICHI, TuIa3MojiecMbl. [lenarorcst 3akirodeHust 00 ux (GyHKIUOHaIEHOH Mopdonorun. [Ipu sTOoM
HCIIONB3YIOTCs Tabuuiel 10 u 11,

Paccmarpusatores pororpaduu 1 u 19, a Takxke pucynku 143-157 uz Uennosa (2004).

Jlutreparypa Ctp. 254-268.

Ranamue 6

Muxkpockonuueckoe u cyoMuKpoCcKonuueckoe cmpoenue aopa

Henb 3ansaTusi: [103HAKOMUTHCS ¢ MUKPOCKOITMYECKAM U CYOMHUKPOCKOITUYECKUM CTPOCHUEM S/Ipa, a TAKIKE ero
(hyHKIIOHATBHON Mopdomornei.

Snpo

Ha 3aHsaTHM KpaTKO MOBTOPSETCS CTPOSHHE sapa: siuepHas 000J10YKa, TPAHCIOPT yepe3 Hee, sAphIniKo. [lpu 3TomM
ucnoab3yercs tadbmuua 14, 15 u 17. CtyneHTam mnpenjiaraercs 3apucoBaTh YIbTPaMUKPOCKOIIUYECKOE CTPOCHHE SIpa.
O003HAYNTD: SAEPHYIO OOOJIOUKY, SIACPHBIC MOPBI, T€TEPO- W IYXPOMATHH, SIPHIIIKO, PUOOCOMBI Ha BHENTHEH
obomouke.

PaccmaTtpuBaroTcst mocTOSTHHBIN mpernapat 1 w3 kopooku 505. CTyaeHTHI 3apHCOBBIBAIOTCS KIICTKU C SIPAMI.
Matepuan 3akperuisercs 1o ¢ororpadusam: 1, 8 u 20. Jlutepatypa

Crp. 151-214 (Yenmos, 2004).

Ranamue 7

Ilpuzomoenenue npenapama nOAUMEHHBIX XPOMOCOM

eusb 3anaTus: OBIageTs METOOUKON MPUTOTOBIIEHHS BpeMEHHBIX IpenapaToB. Ha nprumepe BpeMeHHOro npenapara
[IO3HAKOMHTHCS CO CTPOCHUEM MOJIUTEHHBIX XPOMOCOM.

OkpalmBaH#e MOTUTEHHBIX XPOMOCOM KJIETOK CIIFOHHBIX JKeJie3 INYMHKU KoMapa- 3BoHmna (Culex sp.)

W3BneyeHne MOMUTEHHBIX XPOMOCOM HX CIIOHHBIX JKE€JIe3 KOMapa-3BOHLIA!

KuBas nnu cBexeymepILBICHHAs TMYMHKA KOMapa-3BOHIIA 32KUMAeTCsl IPErapoBaIbHON U0 OJIM3 CepeArHBI Tema.
Hdpyroii urnoil myTteM ABUKEHHSI OT CEPEAMHBI TElla BBIAABIMBACTCS COACPKUMOE TOJIOBHOro KoHua. Cpeau 3Toro
COZEP’KUMOI0 BBIOMPAIOTCS «XPYCTAJbHBIE» AOIBYATBHIE CTPYKTYpPbI, MPEACTABISAIONINE COOOH CIIOHHBIE >KEE3Bl.
CrroHHBIE KeNe3bl OCTOPOXKHO TPAHCIIOPTUPYIOTCS IPENapoBabHOM UIJION B yIiIyOleHUe MPEeaMETHOTO CTeKIIa.
Okpacka XpoOMOCOM:

31ech OHM 5 MUHYT (DUKCUPYIOTCS B aLIETOYKCYCHOM CIIUpTE, 3aTeM mpombiBatoTcsa 45% CH3COOH u okpaiuBaioTcs B
aleTOKapMHHE B TeueHHeE nosydaca. OKpalleHHBIE JKeNe3bl 3aTeM KOHYMKOM IPENapoBAILHON WIVIBI BBIBOIATCA W3
yrIyOJeHdsT Ha TJaJKyI0 IOBEPXHOCTb, IJ€ IOKPBIBAIOTCS MPEAMETHBIM CTEKIOM M OCTOPOXKHBIMH KPYTOBBIMH
JBIDKEHUSMHU KOTOpOro pasnasnuBarotTcs. llocie 3Toro mpenapaT momemiaercs: 1mMoJ MUKPOCKOI Ul pacCMOTPEHHUs
MPOKPALIEHHBIX MOJIUTEHHBIX XPOMOCOM.

NB: TpaHCIIOPTHPOBKY Keje3 B YIriyOJlieHHE NPEIMETHOrO CTEKIa HaJlo OCYIIECTBIATh OYEHb OCTOPOXKHO, BO
n30exaHue MOTepH XpOMOCOM. PalioHaIbHO TPaHCHOPTUPOBATD JKENIE3bl, KAITHYB HAa HUX YKCYCHOW KHCIJIOTOM.
3apucoBartsh:

[Honurennsie xpoMocoMbl. OO03HAUUTD:

MTOJINTEHHBIE XPOMOCOMBI; TIONIEPEYHBIE KOJIBIIA.

3ansmue 8



Pasznuunvie munvl K1emouHbIX 6KII0OUCHUIL <Dopma, pacnonoircenue 6 Kiemke Heﬂb 3aHATHA: [Jo3HAKOMUTECS C
KJICTOYHBIMH BKIIIOUCHHUAMMU, 4 TAKXKC UX JIOKaJIN3aIiel B KJIIETKaX B 3aBUCUMOCTH OT UX COCTOSIHUS U (bYHKIIPIOHaJILHOfI
Harpysku.

Twunel BKIIOYCHUH

Ha 3aHsATHU MPOUCXOAUT KPAaTKOE IMOBTOPCHUE THIIOB BKIIOYCHUN B KiIeTKaX. OOCYXIAIOTCS OCIKOBBIC, )KUPOBIC H
VIJICBOJHBIC BKJIFOYCHHUS, a TakKe HEO0OXOAMMOCTh CO3JaHMS 3alacoB. YKa3bIBAIOTCS MOpQoIoruyeckue
MPUCIIOCOOJICHHS KJICTOK JIJIsl HAKATUTUBAHUS TOTO WM MHOTO TUIIA 3aIIaCHBIX BEIIIECTB.

Nzyuarorces nmocrosiaabie npenapatsl 10, 11, 12, 13, 14 1 15 u3 kopoOku 505. 3aprcOBBIBAIOTCS KIICTKU C BKITFOUCHHSIMH.,
Jlutepatypa

Crp. 400-420 (Yenmos, 2004).

MNPUJIOXKEHUE 2

Bonpocur k 3auemy

CrpoeHue Mpo- U IYKapuOTUIECKOW KIIETKH — JIEMEHTBI CXOJICTBA W OTIIHYUSI.
Krnerounas teopusi: MCTOpHsI pa3BUTHS, OCHOBHBIE TTOJIOKEHUSI.

LenTpanbHast JorMa MOJIEKYJISPHONW OHOJIOTHH.

Obee cTpoeHue, TUTBI U (hOpMa METOTHYECKHX XPOMOCOM.

S ApBIIIKO: CTPOEHUE, €ro POk B KIIETKE.

PaszHooOpasue cocTosTHMIA SAPBINIEK B KIETKAaX, OTINYAIOMIAXCS TI0 QYHKITUSM.
CBs3b CTpOEHHUSI AJIEPHOI 00OIOUYKH C CEKPETOPHOW aKTUBHOCTBIO KIIETKH.

©oo~NoOTk W

. Hwuronmasma. Ee cTpoeHne u XUMHUYEeCKHAN COCTaB B CBSI3M C MHOT000pas3reM CTPOSHHS U (PYHKIIMOHUPOBAHUS
KIIETOK.

10. PuGocomsl, ux crpoenne n GyHKIMOHHPOBAHNE y PO- M SYKAPHOT.

11. Dpomonnonnas cynp6a puéocom.

12. Kpatkas xapakTepucTuKa cTpoeHus i yHKIIMOHHPOBAHHS armapaTa I oK.

13. Kpatkas xapakrepucTHKa CTpOEHHS  (QyHKIMOHMPOBAHUSA YH/IOMIA3MATHIECKOTO PETHKYITYMA.

14. Kparkas xapakTepucTuKa CTpoeHHs U HYHKIIMOHUPOBAHHMS MUTOXOHIPHIA.

15. Kparkas xapakTepucTHKa CTpOeHHs U (hyHKIMOHHPOBAHHS IEHTPHONEH.

16. Ckenernbie 06pa3oBaHHs KICTKH.

17. Onopuas u nBuraTenbHAs CHCTEMBI KIIETOK B MX PAa3BUTHH H aJAITHBHOM Pa3HOOOPA3HH.

18. KpaTkas xapakrepucTHKa JKH3HEHHOTO KA KIETKH (IIPO- H3YKAPHOTHUECKOH).

19. CBs3b xu3HEHHOrO HKIA ¢ PA3HOOOPA3HEM KICTOUHBIX MOXH(pUKAIIIIL.

20. 3aBucuMOCTB IPOTEKAHHS MHTO3a M Meii03a OT BHAOCIICIM(DHIHOCTH KJIETOK.

21. Bo3HHKHOBEHHE reTepOreHHOro KIETOYHOr0 COCTABA OPTaHU3Ma, 0BECIeUHBAIONIEr0 Pa3HO00pa3He ero
(byHKIHA.

22. Ponb spa ¥ LUTOMIA3MBI B AH(hEpeHIHAIIIH KIETOK.

23. TymopanbHble 1 HepBHbIC GakTopsl AP hepeHipoBKH. Omyxonesas TpaHCHOPMALIHSL.

24. Teopun 3BOMIOLMH MPO- ¥ SYKAPHOTHUECKOH KIICTKH.

25. TlosBnenne 0CHOBHBIX aJaNTHBHBIX rpymi kietok. CoBpeMeHHBIE MpeICTaBIeHNs 00 afanTaoreHese KJIeToK U
HX arperamuii.

26 IosiBIeHNE OCHOBHBIX AJIAIITUBHBIX T'PYIIIT KIICTOK.



HPUJIOKEHUE 1

5. OLLEHOYHbIE MATEPUA/bI AN1A NPOBEAEHWA TEKYLLEN M MPOMEMYTOYH

OW ATTECTALMU

TunoBbie KOHTPOJIbHBIE 3a1aHNUS VISl OIl€HKH 3HAHUIA, YMEHMIi,
HaBBIKOB (2-3 npumepa)

IMoka3zaTenu u KpUTEPUHU OLEHUBAHUS
KOMIeTEeHINH, KA OLleHUBAHUA

I’ pagpuueckue 3a0anusn
(=]

3aoanue 1. TlocMoTpuTe Ha H300paKEHHME W OTBETHTE HA CJICAYIOLIUC
BOIIPOCHI:

1. Kakoii npubop nzo0paskeH Ha pucyHKe?

2. Ha xakue nerany npubopa yKas3plBaKOT CTPENIKU?

3. HccrenoBanus KaKux OHOJIOTHYECKHX 00BEKTOB MOYKHO MPOBOIUTH C
ITOMOIIBIO0 TAaHHOTO Tprbopa?

4. KakuMu CBOWCTBAMU JOIDKEH 0071a1aTh OMOJIOTHYECKHHA O0OBEKT, YTOOBI
OBITH TPUTOXHBIM TSI H3yYEHUS Ha YKa3aHHOM ITpuoope?

5. Kakue orpaHudeHns CYIECTBYIOT IS H3yYEHHsT OHOIOTHYECKHX
00BEKTOB JAHHBIM ITPHOOPOM?

Ouenusaemces: CriocOOHOCTh
COOTHOCUTH ONTHYCCKUH TpUOOp, 3HAS
ero CTpPOCHUE, ¢ KOHKPETHBIMU
3a7a4aMy U3YUCHUS KIICTKH.

5 oannoe - JTAHBI IIOJIHBIE
I/IC'—IepHBIBaIOHII/Ie OTBCThI Ha BC¢
BOIPOCHI.

4 0anna — DaHBl HETOCTATOYHO MOJIHEIE
OTBCTHI HA BCC BOHpOCLI NJIN B OTBCTAX]
,Z[OHYHICHBI HC3HAUYHUTCIBHBIC OH_II/I6KI/I.

3 6anna — 1ma"Hel OTBETHI HE HA BCE
BOIPOCHI WJIM B OTBETaX JIOMYIIEHBI
OIITNOKH.

2 fanna — NaHbl OTBETHI TOJIBKO HA 4acCTh
BOIIPOCOB, JIOITYILICHBI CEpbE3HBIC)
OIITOKH.

1 6aqn — nanwl hparMeHTapHbIC OTBETHI.
0 o6annoe — naHBl (parMEeHTapHBIC
OTBETHI W  JIONMYIICHBI  CEPHE3HBIC
OIITHOKH.

3aoanus

3aoanue 1. llogobpaTh METOA, C MOMOIIBIO KOTOPOTO MOXKHO YBHUIETH B
CBETOBOM MHKPOCKOIT YACTHIIBI, TEOPETUIECKA Hepa3InIMMbIe B CBETOBOU
MUKPOCKOI:

a) METOJI YIIbTPAaMUKPOCKOITHH;

0) pa3zoBo-KOHTpaCTHAST MUKPOCKOITHSI; B) METO «TEMHOTO IO,

r) nHTephepEeHIINOHAASs MUKPOCKOIIVS; JT) TIOISIPU3AIMOHHAS MIKPOCKOITHS
e) pmyopeciieHTHasT MUKPOCKOMHSI.

Ouyenusaemcsa: yMeHUE aHATN3NPOBATD,
COITOCTaBIISATH M BRIOMPATh HEOOXONMBIE
METOJIBI CCIIEIOBAHNN Ha OCHOBE
MMEIOIUXCS 3HAHUU.

COOTBETCTBHE OAJNIOB W  IPaBHILHO
[paccTaBIIEHHBIX MTPOIECCOB!

3 oamna —
MPABIIIEHO

2 oanna — Bce, KPOME OJHOIO, METOJBI
BHIOpaHBI TPABIIIEHO

1 6ann — ectp nBe OmMMOKH B BBIOODE
METO]I0B

0 6annoe — Gonee ABYX OMUOOK B BEIOOPE
METOJI0B

BCE METONbI BBIOpAHB]

TecToBBIE 3aJaHUSA

Oueﬂueaemc;l: YPOBCHb 3HAHMUH.

CooTBeTcTBHE OAalllIoB | MIPaBUJIBHO|
BBITTIOJTHCHHBIX SBZ[aHPIﬁ B pa60Te:

[ fpann — BEpHBIA OTBET
0 0an106 — HEBEPHBINA OTBET

1) Kakue u3 TEPEYHCIEHHBIX OpraHell HauboNee BaXKHBI IS
oOecriedeHyst KJIETKH SHEPTHel:

1. Mutoxonauu

2. HenTpocomsl

3. SAnpo

4. [Tepoxcucomsl

2) Kakyto posib BBINIONHSET MAaTPUKC BHYTPEHHEH 000I0UKH?

1 MMUTATEIbHYIO

2 PEryIATOPHYIO

3. CTPYKTYPHYIO




4. 3alIUTHYIO

3)  Kakue opraHesuibl BHICIIMX PACTEHUH COMEPKAT XJIOPOPHILL:
1.  Xuopomiactsl

2.  Iurosons
3.  CekperopHbI€e My3bIPLKU
5. Snpo

I'pagpuueckue 3a0anusn

Kaxoti 00bekT n300paxeH Ha GoTorpadun?

Kakue opraHouipl MOXKHO pa3inuuTh Ha GoTorpadun?

Kaxkast MmeTomMka mpruMeHeHa TS BBISIBIICHUS JeTanei o0hekra?
Kakwe acriekTsl CTpOSHHUS U JKU3HEESITENbHOCTH OpraHu3Ma MOXKHO
M3y4yaTh MIPU TAKOTO POJA MPOKPAIIMBAHIH?

PP

Ouenusaemcs: MPOBEPKA
HWCIIONB30BaHUS  3HAHUM  KJICTOYHOMU
OpraHu3aIyd 00bEKTOB MIPH MPOBEICHUH
HAay4YHBIX HCCIIEIOBaHUM.

5 oannoe - JTAHBI IIOJIHBIE
MCUCPIBIBAIONIME  OTBETHI Ha  BCE
BOIPOCHI.

4 6anna — naHpl HEJOCTATOYHO IOIHBIC
OTBETHI Ha BCE BOIIPOCHI MJIM B OTBETaX
JTOTYIIEHbI HE3HAYUTEIbHBIC OIIUOKH.

3 oOanna — naHLl OTBETHI HE Ha BCE
BOIPOCHI WJIM B OTBETaxX JIOMYIICHBI
OIITIOKH.

2 fanna — MaHbBl OTBETHI TOJIBKO HA YacCTh)

BOIIPOCOB, JIOITYIICHBI CEpPbE3HBIC)
O OKH.

1 6ann — nanbl pparMeHTapHbIC OTBETHI.
0 6annoe — naHbl (PparMEHTapHBIC

OTBETHI M JIONYIICHBI  CEPhE3HBIC
OIITOKH.

Baoanue 2. IIpoananuzupyiite n300paxeHne U OTBETHTE HA BOMPOCHL:
T e e, ] L

a e

.‘ b 2

Kakoit o0bext nzobpaxen Ha ¢pororpadun?

Kaxue opranonipl MOXHO pa3nuuuTh Ha QoTtorpadun?

Kakas Merouka mpuMeHeHa ISl BBISIBIICHUS JieTalieid 00beKTa?
Kakwue acriekTsl CTpOeHHUS U KU3HEAESATEIbHOCTH OpraHu3Ma MOXKHO
M3y4yaTh [IPU TAKOTO POAA MPOKPAIIMBAHUH?

ropdPE

TecToBBIE 3aJaHUSA

1 Hekpos

2. KucnopoaHblii B3pbIB
3. Nuanenes
4

Arnonto3

1) KaxkxoBo npyroe HazBaHue 3apOrpaMMHPOBAHHON CMEPTH KIIETKU:

Ouenusaemcs: 3HaHUE 0COOCHHOCTCH
KJICTOYHOM OpraHu3aluu |
(hyHKIIMOHUPOBAHUS HAa 3TOM YPOBHE
OHOJIOTHYECKUX 00BEKTOB.

2)  Tae B 5yKapuOTHYECKOM KIIETKE CHHTE3UPYIOTCS PUOOCOMBI:

CooTBeTcTBHE 0AJUIOB U IPABHIILHO

BBITTIOJTHCHHBIX 3a[[aHI/Iﬁ B pa60Te:




B sHponna3sMaTi4eckoM peTHKyIyMe
B Bakyonsix 1 0ann —BepHBIN OTBET;
B nentpocomax 0 6an106 — HEBEPHBIN OTBET.

Apowbd P

. B sapeimkax

3) Ha rucronornueckoM mpenapare CIM3ucTas 0007109Ka MUIIEBOIa
[pencTaBieHa:

MHOroCI0MHBIM IIJIOCKUM

Heoporogeparoium snuTenuemMm

OIHOCIIOMHBIM KyOUYECKUM SIUTEIHEM

OHOCTOMHBIM MPU3MATUYECKUM DTUTEINEM

MHOrocioiHbIM MIOCKHUM OpOTrOBEBAIOIIUM SIUTEIUEM

) Ecnu yBennuenue oxyispa cocrasisier 10x, a oobextusa 20X, TO
PE3YJIBTUPYIOIICE YBEITUICHUE MUKPOCKOIA OyIeT paBHO

S EZESESE




6. VAEBHO-METOJINYECKOE 1 TH®OOPMALIMOHHOE OBECNEYEHUE AUCLHUATLIAHBI
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9. CBeieHnsi 00 00HOBJIEHNH padoyeil MPorpaMMbl JUCHUTIMHBI (M1 MOYJIS)
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