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1. LEJIM ¥ 3AJTAYH JUCLIATITAHBI

1.1 | llenbro OCBOCHUS AUCIUIUIHHBI SIBJISACTCS: U3y4eHHEe MOP(OIOTHH, XUMHU3Ma, (DYHKIIH, BOCIIPOU3BEICHHUS,
CrHenrann3aii 1 pa3Ho0Opa3usi KIIETOK, KaK CTPYKTYPHOH U )y HKIIMOHATIBHOM € JHHULBI OMOJIOTHYECKUX 0OBEKTOB C
MOCIEAYIONUIUM MPUMEHEHHEM dTHUX 3HAaHUH B MCCIICIOBAHUSIX.

3ampaum :

1) M3Y4YCHHE CTPOSHHS )KUBOTHOW U PACTUTEIIBHOM KIIETKH;

2) M3Y4YCHHE OCHOBHBIX METOJIOB IIUTOJIOTMYECKUX HCCIICIOBAHUI,

3) U3ydeHHe pa3sHoOOpasus KIETOK;

4) MPUOOpPETEHNE HABBIKOB PabOThI C IIUTOJIOTHYECKO anmnaparypoii;

5) npuoOpeTeHNe 3HAHUH KJIETOYHOM OpraHru3aliii OHOJIOTHYECKUX 00BEKTOB.

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE OOII

Luxn (pasmen) OIT: | B1.0

2.1| Tpe6oBaHHUs K MpeIBAPUTEIbHOI IOATOTOBKE 00y4YaIONIerocs:

2.1.1| 300n0rust 6€CII03BOHOYHBIX

2.1.2 | Anatomus 1 MOp(OJIOTHS pacTeHUH

2.1.3 | IIpakTnka o 60TaHUKE

2.1.4 [ TIpakTuKa 110 300JI0THH

2.2 | JucuunianHbl (MOIYJIH) U MPAKTUKH, IVISI KOTOPBIX 0CBOEHHE JAHHOM T CHUILINHBI (MOIYJIs1) HEOOX0IMMO KaK
npealIecTByOIIee:

2.2.1| Anatomus 1 MOp(OJIOTUS paCTCHUH

2.2.2 | 30010rUst 6ECIIO3BOHOYHBIX

2.2.3 | TIpakTuka 1o 60TaHUKE

2.2.4 | IIpakTuKa 110 300J0THH

2.2.5 | T'ucronorus

2.2.6 | 30010rHUs TO3BOHOYHBIX

2.2.7 | buoxumus u MOJNEKyJIsIpHas OUOJIOTHUS

2.2.8 | I'eneTnka u cenexius

2.2.9 | ®usmosiorust pacTeHU

2.2.10 | ®dusnosorus 4eI0BEKa U )KUBOTHBIX

2.2.11 | Bupyconorus

2.2.12 | buosorus pa3MHOMXEHHUS U PaA3BUTHSI

2.2.13 | Mukpobuoorus

2.2.14 | Hetipoduzuonorus

2.2.15 | UmmyHOIOTHUS

2.2.16 | OOwas 6uosiorus

2.2.17 | Teopust 3BOTIOLUH

2.2.18 | MeTob1 MOJICKYJIIPHO-TE€HETHUECKUX UCCIIeA0BaHUI

2.2.19 | Bo3pactHas anatoMus, pU3NOJIOTHS U TUTHEHA

3. JINTAHUPYEMBIE PE3YJIbTATBIOBYUYEHMA 10 JUCHUIITIMHE, COOTHECEHHBIE CIINTAHUPYEMBIMUA
PE3YJIbTATAMMW OCBOEHMS OBPA3OBATEJILHOM ITPOI'PAMMBI

OIIK-2.1:IIpuMeHsieT3HAHUE OCHOBHBIX CHCTEM ;KH3Heo0ecreuyeH sl M TOMeOoCTATHYEeCKOH pery isiiiuy »KM3HEeHHbIX
(yHkumii y pacTeHnii, ;kUBOTHBIX H YeJ10BeKa, CI0CO00B BOCIIPUATHUSI, XPAHEHH U Nepedadyd HHPOPMALHHU B
npogeccuoHaIbLHOI 1eATEeJIbHOCTH

OIIK-2.2: OpneHTnpyeTcn B COBPEMEHHBIX METOAUYECCKUX MOAX0AAaX, KOHIETIUAX U npoﬁ.ﬂeMax (l)PI3HOJ'lOFl/ll/l, HUTOJOIUH,
6I/IOXPIM]/I]/I, 6]40(1)[/[31/[1(14 H OCYIIECCTBJIACT B])Iﬁop METOA0B, AICKBATHBIX AJIfl PCIICHUS HCCJIe10BaTebCKOM 3a1aun

OIIK-8.1: BeinosiHsieT ¢60p, 00padoTKy U CHCTEMAaTH3ALMIO IT0J1eBOi M J1a00paTOPHOii MH(OpMaNIK 115 0CY I eCTBIeHUS
npogeccuoHAJLHOMN NeATEeJbLHOCTH, AHAJTU3HPYeT NM0Jy4eHHbIe Pe3yJbTaThl

OIIK-8.2: PaGoTaeT c OCHOBHBIMH THIIAMH COBPEMEHHOT0 IKCIIETHIIHOHHOT0 M JIA00PATOPHOT0 000PYy/10BAHMS JIJIsI
ocyliecTBIeHUs NPodeccHOHAILHOM NeATeJbLHOCTH




4. CTPYKTYPA U COJAEPKAHUE JUCHUIIJIMHBI (MOAYJISA)

Kon
3aHATHS

HaunmeHnoBaHue pa3aejioB 1 TeEM

Bupj 3a-
HATHSA

CemecTp
/ Kypc

Yacos

HcTouyHuKH

IIpumeuanue

Paznen 1. Knerka - 3JIEMEHTaApHas €AMHUI A
KHBOTO

11

Knerka — anemenTapHas eguHuIA )XUBOTO. KieTku
MIPOKAPHOT U 3YKapUOT.  OMOJIOTMYHOCTH B CTPOCHUH
kieTok. KileTka kak equHHIIa CTpOSHMS,
(YHKIIMOHUPOBAHUS, Pa3BUTHSI U ATOJIOTHIECKHUX
U3MEHEHUU OPTaHU3MOB

Jlex

1.2

HpI/IFOTOBHeHI/Ie npernapara paCTHTeJ’IBHOfI KIICTKH

JIab

Paznen 2. Uctopusi popMupoBaHUSA M OCHOBHBIE
N0JI0KeHHUsI KJIETOYHOI Teopuu

2.1

I/ICTOpI/Iﬂ (l)OpMI/IpOBaHI/Iﬂ 1 OCHOBHBIC ITOJIOXKCHUA
KJICTOYHOM TCOpHUH. HCTOpI/Iﬂ HN3YyUCHHUE OCHOBHBIX
KJICTOYHBIX THUIIOB. I[aﬂbHeﬁHlee Pa3BUTHUEC U3YUCHUA
KJICTOYHBIX THUIIOB B CBA3U C PAa3BUTUEM COBPEMCHHBIX
METOJOB UCCIICTOBAHUA

Jlex

Pa3nen 3. KileTkn NpoKkapuoT ¥ 3yKapuoT

3.1

Knerku npokapuot u 3ykapuoT. OCOOEHHOCTH U
pasnuuus B UX cTpoeHuH. EqMHCTBO CTpoeHUS U
(GYHKIIH KJIETKH, €€ OPTaHOHUJIOB H JPYTHX
CTPYKTYPHBIX 3JIeMeHTOB. O011as XapaKTeprucTuKa
KieTkH. LleHTpanbHas 1ormMa MOJIEKyIIpHON
Oouosoruu. Posb ssipa B )KU3HU KIIETKH U €r0 3HAUCHHE
B nepenoce unpopmarmu ot JJHK k6enky

Jlek

3.2

IIpuroroBnenne mpenapara )XUBOTHON KIETKH

JIa6

Pa3znen 4. Xpomocombl

41

OGriiee cTpoeHue, TUIBI U HOPMBI MUTOTHUECKHIX
xpoMocoM. JJuddepeHupoBKa XpoMOCoOM.
IIpencraBneHus 0 TOHKOH OpTraHU3AIIIHI XPOMOCOM.
OyHKIHOHAIEHOE W BUJOCIIEIU(UIECKOE
pa3HoOOpa3ue XpoMOCOM

Jlek

4.2

IIpurorosnenue npenapara NOIUTEHHBIX XPOMOCOM

JIab

Paznen 5. SIapo

51

MHUKpPOCKOIINYECKOE 1 CyOMUKPOCKOIIHIECKOE
CTpOCHHE sapa

JIab

Pa3zgen 6. imTonaazma

6.1

Iuromna3ma. Ee cTpoeHne 1 XUMHYECKUA COCTAB B
CBSI3U C MHOTOOOpAa3ueM CTPOCHUS U
(OYHKIIMOHUPOBAHUS KIIETOK

Jlek

6.2

OHAOMIa3MaTHYECKUN PETHKYIIYM

JIa6

Paznen 7. [lnazmatudyeckasi MeMOpaHa, pudocoMbl

7.1

ITna3maruueckas MeMOpaHa, ee CTpPOCHUE U
(GyHKIMOHANBHOE Pa3HOOOpa3He y OCHOBHBIX
KJIETOYHBIX TUIIOB. PHOOCOMEI, X CTpOCHHUE U
(YHKINOHUPOBaHHE Y IPO- U yKapHOT.
DBOIOIMOHHAs Cyap0a pudocoM

Jlex

7.2

MuTtoXoHapuH, MIACTHABI

JIa6

Pazgen 8. Komnaeke I'oabaxu, IIC,
MHTOXOH/IPHH, IEHTPHO.IH, CKeJIeTHbIe
00pa30BaHUA HUTOMJIAZMBbI

8.1

Kparkas xapakTepucTuka CTpOeHUS U
(yHKIMOHMpOBaHuUs anrmnapara ['oiabmku,
SHJOTIa3MaTHYECKOTO PETHKYIYMa, MUTOXOHIPH,
LIEHTPHUOJIEH ¥ CKEJIETHBIX 00pa30BaHUil HUTOIIIa3MBbI.
CBs3b MX HaJU4HsI ¥ CTPOCHHS C pa3HOOOpa3ueM
KJICTOYHBIX THUIIOB

Jlek

8.2

Kommnekc I'onbmxu

JIab

Pa3znen 9. Kiterounbie BKJIIOYEHHS




9.1

Knerouynsie BKIIOUEHHUS B IUTOILIA3ME KaK Jlex 2 4
WHINKATOPBI TUTACTUYHOCTH H Al THBHBIX
Moaudukanuii kaetok. OnopHas U JBUTaTeIbHAs
CHCTEMBI KJIETOK B UX Pa3BUTHUU M aJalITHBHOM
pa3HooOpa3uu

9.2

Knerounsie BKIIIOUeHHSI, KJIETOYHBIE KOHTAKTHI, JIa6 2 1
MPOU3BOIHBIE ITUTOIEMMBI

Pa3nen 10. buopazHooGpa3sue KIeToOK

10.1

BuopazHoobpasue KIeTok Jlek 2 2

Paznen 11. CamocTtosiTesibHas padoTa

111

Knerka — snemenTapHas eauHuIa )xuBoro. Kinerku Cp 2 5
MIPOKAPHOT U 3YKApUOT.  OMOJIOTMYHOCTH B CTPOCHUH
kieTok. KileTka kak equHIIa CTpOSHMS,
(YHKIIMOHUPOBAHUS, Pa3BUTHSI U ATOJIOTHIECKHUX
U3MEHEHUU OPTaHU3MOB

11.2

Hctopust GOpMUPOBAHHUSI M OCHOBHBIE TTOJIOKCHHS Cp 2 5
KJIETOYHOU Teopud. VcTopust n3ydeHne oCHOBHBIX
KJIETOYHBIX THIIOB. J[anpHeliniee pa3BUTHE U3yIESHUS
KJIETOYHBIX THITOB B CBSI3U C Pa3BUTHEM COBPEMEHHBIX
METOJI0B HCCIIE0BAHUS

11.3

Knerku npokapuot u 3ykapuoT. OCOOEHHOCTH U Cp 2 5
pasnuyus B UX CTpOeHUH. EJUHCTBO CTPOCHHUS U
(YHKIIUH KJIETKH, €€ OPTaHOUIOB U JPYTHX
CTPYKTYPHBIX 35ieMeHTOB. O0Iast XapakTepuCTHKa
kierku. LleHTpasipHas JorMa MOJICKYIISIPHOM
6uomorun. Poits sipa B )KM3HU KIETKU U €r0 3HAYCHHE
B nepenoce unpopmarmu ot JJHK k 6enky

11.4

O011iee CTpOEHME, THITH B POPMBI MUTOTHYECKUX Cp 2 5
xpomocoM. JTuddepeHunpoBka XpoMOCOM.
IIpencraBneHus 0 TOHKOM OpraHU3aLMH XPOMOCOM.
OyHKIMOHANBHOE U BUAOCTIEUpHUECcKOe
pa3zHOO0Opa3ne XpoMOCOM

115

Snpeiniko u ero pois B KieTke. PaznooOpasue Cp 2 5
COCTOSIHUM AAPBINICK B KJIIETKaX, OTJIMYAIOMIUXCA 10
¢byukunsam. CBsi3b CTPOCHHUS SAEPHON 000IIOUKH C
CEKPETOPHOMN aKTHBHOCTHIO KIIETKU

11.6

Huromnnasma. Ee crpoeHre 1 XUMHUYECKHI COCTAB B Cp 2 5
CBSI3M C MHOTOOOpa3nueM CTPOCHHUS U
(OYHKITMOHUPOBAHUS KIIETOK

11.7

ITnasmaTtudeckas MeMOpaHa, €¢ CTpOCHHUE U Cp 2 5
(yHKIMOHAIBEHOE pa3HOOOpa3ue y OCHOBHBIX
KJIETOYHBIX TUIIOB. PHOOCOMBI, UX CTPOCHHUE U
(YHKIIMOHUPOBAHUE Y MIPO- U 3yKAPHOT.
DBOJIIOIMOHHAS Cy1b0a pHOoCcOM

11.8

KpaTkas xapakTepUCTHKa CTPOEHUS U Cp 2 5
(YHKIMOHUPOBaHMS anmapara [ oJabIKH,
9H/IOIUIA3MATHYECKOTO PETHKYJIyMa, MUTOXOHIPHA,
LEHTPHOJIEH U CKEJIeTHBIX 00pa30BaHM IUTOILIA3MEL
CBs3b UX HAJIMYUSA U CTPOCHUS C pa3sHOOOpasneM
KJICTOYHBIX THUIIOB

11.9

KiteTounble BKIIIOUYEHUSI B HUTOIIA3Me KaK Cp 2 5
WHJUKATOPBI MJIACTUYHOCTH U aJalITUBHBIX
Moauduxanuii kietok. OnopHast U ABUraTeNbHAs
CHUCTEMBI KJIETOK B UX Pa3BUTHUU U aJJallITUBHOM
pa3zHooOpazuu

11.10

Kparkas xapakTeprucTrka )KU3HEHHOTO IIUKJIa KIIETKH Cp 2 6
(TIpo- ¥ YKApUOTHYECKOIN)

11.11

JduddepeHnnanus KIeTok Cp 2 6

11.12

BuopazHoobpasue KiIeTok Cp 2 6

5. OHEHOYHBIE MATEPHUAJIBI JJIS1 HIPOBEJEHUS TEKYIINEU U ITPOMEXYTOYHOU ATTECTAIIUU

5.1. OneHouyHble MaTepHaJbl AJs HIPOBeJeHHU TeKyllel aTTecTalluu

[Ipunoxenne 1




5.2. OneHoYHbIE MaTepuaJbl AJdA NPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTrecrTanuu

[Ipunoxenne 1

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIHEYEHUE JUCHUIIJINHBI (MOAY JIS)

6.1. Pexomenayemas aureparypa

OcHoBHast:

1. 3aBaneesa, C. Iluronorus u rucroyorus : yuebHoe nocodue / C. 3aBaneeBa ; OpeHOyprckuil rocyJapCTBEHHBIH YHUBEPCUTET. —
OpenOypr : OpeHOyprckuii rocynapcTBeHHbIN yHUBepcuTeT, 2012. — 216 c. : un., Tabda. — Pexxum nocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=259350

2. ITanees, H. I'. OcHOBBI KileTOuHOU Ouostoruu : yuyeoHoe nmocodue / H. I'. [Tanees, U. Y. beccuetnos ; pea. T. I1. Illkypar ; FOxHbIi
(benepanbHblii yHUBepcuTeT. — PoctoB-Ha-Jlony : KOxHbIH (enepanbhbiii yHUBepcuTeT, 2011. — 246 c. : un., Tabi., cxeM. — Pexxum
imoctyma: mo nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=241144

JlononHUTEIbHAS:

1. Hekpacosa, WM. 1. OCHOBBI IIUTOJOTMH U OHOJIOIUH pa3BUTuUs : yueOHoe nocobue / . 1. Hekpacosa ; CTaBpononbckuil
rOCYJapCTBEHHBIN arpapHblii yHUBepcuTeT. — CTaBponois : CTaBpOIOIbCKU TocyAapCcTBeHHBINH arpapHblil yHuBepcuret (CTI'AY),
2008. — 152 c. : mi., Tabi., cxeM. — Pexxum moctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=138856
2. MeTobl HcclieJoOBaHUs B OMOJIOTHH ¥ MeauiuHe : yueOHuk / B. Kantokos, A. Ctagaukos, O. Tpyouna, A. CtpekajoBckas ;
(OpeHOyprckuii rocy1apcTBEHHBIH YHUBepcuTeT, OpeHOyprekas rocyJapcTBeHHass MEIMIIMHCKAs akajieMus, MexoTpacieBoi
Hay4YHO-TeXHUYECKUU KoMIuieke "Mukpoxupyprus rias3a" um. akagemuka C. H. ®enoposa", OpenOyprekuii punuan. — OpeHoOypr :
OpeHOyprckuii rocynapcTBeHHbIi yHuBepeuret, 2013. — 192 ¢. — Pexxum poctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=259268

3. CrBonuHckas, H. C. Huronorus : yue6nuk / H. C. CtBonuHckas ; MOCKOBCKUH IEAaroru4eckuii rocy 1apCTBEHHbBIN YHUBEPCUTET.
— MockBa : MOCKOBCKHI nefaroruiaeckuii rocyaapcreerabii yausepcuteT (MIITY), 2012. — 238 c. : un. — Pexum gocryna: mo
moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=212838

6.2. [lepeyeHn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAUOHHOI ceTH ""UnTepuet"

D1  |Huronorus: 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 kietku - Bukuydebuuk: 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

D3  |buonorus kinetku - Kypc na I[ToctHayke: https://postnauka.ru/courses/17529

6.3.1 Tlepeyens MPOrpaMMHOI0 obecneyYeHust

6.3.1.1| Microsoft Windows 10 Enterprise

6.3.1.2| Microsoft Office npodeccrnonanpublii mitoc 2013

6.3.1.3| Kaspersky Endpoint Security 10 st Windows

6.3.1.4| Adobe Reader X1 (11.0.13) - Russian

6.3.1.5| Google Chrome

6.3.1.6| WinDjView

6.3.1.7| Foxit Reader

6.3.2 CoBpeMenHblie mpodeccuoHATbHbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIPABOYHBIE CHCTEMbI

6.3.2.1| DBC «ZNANIUM.COM»

6.3.2.2| OBC «IOPAUT»

6.3.2.3| OBC «YHuBepcurerckas OMOIHOTEKA OHIIAWH

6.3.2.4| OBC IPRbooks

6.3.2.5| OBC «Jlaup»

6.3.2.6| OBC TeI'Y

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAYJIA)

Aynputopus OGopynoBanue

5-226 MYJIBTUMEAUUHBIN KOMIUIEKC, IEPEHOCHOH HOYTOYK, yueOHast Me0enb, MUKPOCKOIIBI, IEPEHOCHBIE JIAMIIBI

8. METOIUYECKHE MATEPHUAJIBI JJI1 OBYYAIOIIUXCA IO OCBOEHUIO JTUCHUIIJINHBI

Meroauueckue ykazaHusi 1 MaTepuaisl npuseieHsl B [Ipunoxenun 2



https://biblioclub.ru/index.php?page=book&id=259350
https://biblioclub.ru/index.php?page=book&id=241144
https://biblioclub.ru/index.php?page=book&id=138856
https://biblioclub.ru/index.php?page=book&id=259268
https://biblioclub.ru/index.php?page=book&id=212838

MNPUJIOKEHME 1

Bonpocwi k 3auemy
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CrpoeHue npo- 1 3yKapHOTHIECKON KIETKH — HJIEMEHTHI CXO/ICTBA M OTJINYHSI.

Knerounas Teopus: HCTOpHS pa3BUTHS, OCHOBHBIC ITOJIOXKCHUSL.

LenTtpanbHast JorMa MOJIEKYJIIPHOM OMOJIOTHU.

Obmree cTpoeHne, TUIH # (POpMa METOTHIECKAX XPOMOCOM.

SIIpBINIKO: CTPOCHUE, €T0 POJIb B KIIETKE.

Pa3zHo0Opazue coCTOSHMIA SIAPHINIEK B KIETKAX, OTIINYAIOMINXCS 110 (DYHKIHSM.

CBsI3b CTPOCHUS JICPHOI 000JIOUKHU C CEKPETOPHOI aKTUBHOCTHIO KIIETKH.

[uronnasma. Ee cTpoeHne 1 XUMHYIECKHH COCTaB B CBSI3M C MHOT0OOpa3neM CTPOCHNUS U (DYHKIIMOHUPOBAHUS KIIETOK.
Pubocomsl, ux ctpoeHune U QyHKIMOHUPOBAHKE Y MTPO- U 9YKAPHOT.

DBOMOINOHHAS CyAb0a puOOCOM.

Kparkas xapakTepucTiKa cTpoeHus 1 (yHKIMOHUPOBaHUS anmnapata "oy mKH.

Kpatkas xapakTepucTHKa CTpOCHUS U (yHKIHMOHUPOBAHHS SHAOMIA3MATHIECKOTO PETHKYIIyMa.
Kparkast xapakTepucTuka CTpoeHust U (pyHKIMOHUPOBAHHUS MUTOXOHIIPUH.

Kparkas xapakTepucTHKa CTpOCHHUS M (QYHKIIMOHUPOBAHUS [IEHTPUOJICH.

CkeneTHbie 00pa30BaHUS KIETKH.

OmnopHas 1 JBUTaTeNbHast CHCTEMBI KJIETOK B X Pa3BUTHH U aIallTHBHOM pa3HOOOpa3nH.
KpaTkas xapakTepucTHKa >KU3HEHHOTO KA KJIETKH (IIPO- HOYKAPUOTHUECKOM).

CBs13b )KU3HEHHOTO IIUKJIA C Pa3HOOOpa3neM KIETOYHBIX MO (KA.

3aBUCHMOCTH MPOTEKAHMsI MUTO3a M MeH03a OT BUAOCTICU(PUIHOCTH KIETOK.

Bo3HHKHOBEHHE TeTepOreHHOr0 KJIETOYHOTO COCTaBa OpraHM3Ma, 00ecIeurBaloIero pasHooopasue ero GpyHKIui.
Ponb snpa n nuToruiasmsl B qudhpepeHnnanuy KIeTok.

I'ymopaiibHbie U HepBHBIE (akTopbl quddepenunposku. Onyxoinesas TpaHchopmanus.
Teopun 3BOMIOIMHN TIPO- U 3YKAPHOTHIECKON KIICTKH.

ITosiBIIEHME OCHOBHBIX AMalTUBHBIX TPYII KJIECTOK. COBpeMCHHI:.Ie MpEACTaBJICHUA 00 aanTaluoreHe3e KJIETOK U UX
arperauui.

TlosBIIEHHE OCHOBHBIX aJallTUBHBIX I'PYIIT KJIIETOK.



MNPUJIOKEHME 1

5. OHEHOYHBIE MATEPHUAJIBI JJISI TIPOBEJEHUS TEKYIIEN U ITIPOMEXKYTOYHOM ATTECTALIMA

TunoBble KOHTPOJIbLHBIE 3aIaHUS /151 OLeHKH 3HAHMIA, yMEeHMii, HABBIKOB (2-3
npumepa)

IToka3zaTen M KpUTepHH OLICHMBAHUSA
KOMIIETEeHIINH, IIKAJIA ONeHUBAHUS

I 'paghuueckue 3a0anusn

3aoanue 1. IlocMoTpuTe Ha N300paKEHNE W OTBETHTE Ha CIICAYIONINE BOIIPOCHL:

1. Kaxoif npu6op u3o0paskeH Ha pUCYHKe?

2. Ha xakue netanu npubopa yKasbIBalOT CTPENKU?

3. UccnenoBanus Kakux 6MOTOrHYECKUX 0OBEKTOB MOKHO IPOBOIUTE C
MOMOIIIBIO IAHHOTO Tpubopa?

4. Kaxumu CBOMCTBAMHE JOKEH 0071a1aTh OHOJIIOTHYECKHI 0OBEKT, YTOOBI OBITH
MIPUTOIHBIM JIJIsl U3yUEHUs Ha YKa3aHHOM mpubope?

5. Kakue orpaHuueHHs CyIECTBYIOT [l H3ydeHHs GHOIOrHIECKUX 00BEKTOB
[TaHHBIM pUOOpOM?

Ouenusaemcs: ciocOOHOCTH COOTHOCHUTD
onTHYeCKUil mpUOOD, 3HasI €ro CTPOCHHE, C
KOHKPETHBIMH 33/1a4aMH M3y4YCHHs KIICTKH.

5 6annoe — NaHbl NOJIHBIE WCYEPIIBIBAIOIINE
OTBETHI HA BCE BOMPOCHI.

4 banna JIaHbl HEJOCTATOYHO IIOJHBIC
OTBETHl Ha BCE BONPOCHI WM B OTBETAaX|
IMOMYIIEHbI HE3HAYNTEIILHBIC OLIMOKH.

3 fanna — naHBl OTBETHI HE Ha BCE BOIPOCH
WA B OTBETAX JIOMYIICHBI OIIHOKH.

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

1 oann — nanel pparMeHTapHBIC OTBETHIL.

0 o6annoe — nanel PparMeHTapHBIC OTBETHI Y|
IMOMYIIEHBI CEPhE3HbBIC OMIHOKH.

3aoanusn

3adanue 1. TlogoOpaTh METOA, C TIOMOMIBIO KOTOPOTO MOKHO YBHUZIETH B CBETOBOI]
MHKPOCKOIT YaCTHIIbI, TCOPETUICCKH HEPA3TMINMEIE B CBETOBOH MHUKPOCKOIL:

a) METOJ YJIbTPaMUKPOCKOIINH;

0) (ha30BO-KOHTPACTHASI MUKPOCKOTIHS; B) METO]] TEMHOTO IOJIS;

r) uaTep(EepPeHIINOHHAS MUKPOCKOIIHS; ) OSPU3AIIHOHHASI MUKPOCKOIIHS;
e) duryopecieHTHasE MUKPOCKOIIHSI.

Ouenusaemc;l: YMEHUEC aHAJIU3UPOBATD,
COIIOCTABJIATH 1 BLI6I/IpaTL H€O6XO,IlI/IMbIe
IMETOIbI I/ICCJ'IGZ[OBaHI/Iﬁ Ha OCHOBC
IMMCIOIIUXCA 3HAHMI.
CoOTBETCTBUE 0asoB
[PACCTABJICHHBIX MTPOLECCOB:

u MPaBUIIBHO,

3 fanna — Bce METO/IBI BRIOPAHBI IPaBUIIBHO
2 6anna — Bce, KpOME€ OJIHOTO, METOJbI
BBIOPAHBI TPABUIIHHO

1 6ann — ecTh IBE OITUOKH B BELIOOPE METOIOB
0 o6annosé — Oonee MBYX OMIMOOK B BHIOOPE]
METO/I0B

TecToBbIE 3agaHus
1) Kakne n3 mepedyncieHHBIX OpraHeNl HamOojee BaKHBI IS OOecredeHWs]
KIJIETKU SHEPIUEH:
Muroxonaun
LlenTpocombl
Snpo
Tlepokcucombl

PonbdBE

Kakyto posib BEITOTHSAET MAaTPUKC BHYTPEHHEH 000JI0UKH?
[IUTATEJIbHY IO

PEryIATOPHYIO

CTPYKTYPHYIO

3aILUTHYO

ESN N SN V)

)

Kakue opraneiibl BRICIIHX pACTCHUN COEPKAT XJIOPOQHILL:
XIoporIacTsl
IuTo3016

CekpeTopHbI€ ITy3bIPbKH
Sapo

NIV I

Oueuueaemc;l: YPOBCHb 3HAHUS.

CooTBeTcTBUE ~ OAJIOB |
BBITIOJTHEHHBIX 3aJaHU B padoTe:

IPaBUIIbHO|

1 6ann — BEpHBINA OTBET
0 041106 — HEBEPHBIIf OTBET




I'paghuueckue 3a0anun

).

3 . > Y 2 A Py e

3adanue 1. IlpoananusupyiTe n300pakeHUE U OTBETHTE HA BOMPOCHI:

Kakoit 06pexT m300paxer Ha ¢pororpadun?
Kakune opraHouisl MOKHO pa3in4uTh Ha ororpadun?
Kaxas MeTonuka IpuMEeHEeHa UL BEISBICHHUS JeTaliell o0bekTa?

rproONDE

Kakwe acrieKThI CTpOCHHUS U KU3HEAEATSIFHOCTH OPraHU3Ma MOXKHO H3Y9aTh
TP TAKOTO POAA MPOKPALITHBAHUH?

Ouyenusaemcs: TIPOBEPKAa HCIOJIb30BAHUS
BHAHUI KJIETOYHON OpraHu3aluu OOBEKTOB
[IPY POBEICHUM HAYYHBIX UCCIICTOBAHHIA.

5 6annoe — naHbl MOJIHBIE WCYEPIIBIBAIOIINE
OTBETHI Ha BCE BOIPOCHI.

4 6Oanna — 1aHbl HENOCTATOYHO ITOJHBIE]
OTBETHl Ha BCE BOIMPOCHI WM B OTBETAX|
IMOTTYIIIEHbI HE3HAYUTEIBHBIE OIIHOKH.

3 fanna — na"el OTBETHI HE HA BCE BOIPOCH]
MJIA B OTBETAX JOMYIICHBI OIIHOKH.

2 Oanna — na”Hel OTBETHI TOJILKO HA 4YacCTh
BOIIPOCOB, JTOMYIICHBI CEPbE3HBIC ONITHOKU.

1l 6an — naHbl pparMeHTapHBIC OTBETHI.

0 6annoe — naHpl PparMeHTapHBIC OTBETHI U
[TOITYIIIEHBI CEPHE3HBIC OIUOKH.

Badanue 2. IIpoananmu3upyiiTe n300pakeHNE U OTBETHTE HA BOMPOCHL:

Kakoii 00bexT nzobpaxet Ha portorpaduun?
Kaxue opraHouibl MOKHO pa3iH4uTh Ha Gotorpaduu?
Kaxas MeTonuKa IpUMEHeHa JUIs BBISBICHHUS JeTaliell o0bekTa?

PwpnPE

KaKI/Ie ACTIEKTBI CTPOCHUA U KUBHCACATCIbHOCTH OpraHn3dMa MOXXHO U3y4YaTh
[IpY TAKOTO POJia MPOKPAIIMBAHUU?

TecToBbIe 3a1aHUS
1)  KakoBo apyroe Ha3BaHHe 3apPOrPaMMHUPOBAHHOIN CMEPTH KJIETKH:
1 Hexpo3

2. KucnopomHslii B3pbIB
3. Junanenes

ArnionTo3

Ouenueaemcs: 3HaHue 0COOCHHOCTEH
KJIETOYHOI OpraHu3aiuu u
(byHKITMOHUPOBAHWMSI HA ’TOM YPOBHE
OMOJIOTUIECKIX OOBEKTOB.

2) I'e B 9ykapnoTHYECKOH KIIETKE CHHTE3UPYIOTCS PHOOCOMBI:
1. B sHmomnasMaTHdeckoM peTHKYIyMe

2. B Bakyomsix

3. B nueHTpocomMax

4, B sapeimikax

3) Ha rucronormaeckoM npenapaTe CIu3ucTast 000J109Ka MHIIEBOg
MpeacTaBIeHA:

1 MHOTOCIONHBIM TUIOCKUM

2. HeoporoBeBaromiM IHTENTHEM

3. OIHOCTOWHBIM KYOUYIECKUM SIIUTETHEM

CooTBeTCTBHE OAIIOB U MPABIIHHO
BEITIOJTHCHHBIX 3aJ]aHAN B padoTe:

I pann —BEpHBIN OTBET;
0 6a17108 — HEBEPHBIA OTBET.




4.

5.
4

OHHOCHOﬁHBIM MIPU3MaTUYCCKHUM DIUTECITUEM

MHOroc/I0iHBIM TUIOCKMM OPOTOBEBAIOIIUM SIIUTEITUEM
Ecmm yBenumaenue okyisipa coctaisiet 10x, a oobektnBa 20x, TO

Pe3yIBTHPYIOLICE YBETHMUEHIE MUKPOCKOTIAa OyIeT paBHO




IIpniaoxenne 2.
MeToanyeckue yKazanusi JJIsl 0CBOeHUsI AucHuInHbI «[{uTonorus»

OcHoBHas1 IMTepaTypa
Bacunees I0.I., Tpomun E.W., fArmo B.B. 2021. IMuronormsa. I'mcromorus.
Ombpuonorusa. M.: U3a-Bo «Jlaaey. 576 c.

JlonoJHUTEIBLHAS IUTEPaTypa
Jonkosa H.B., CaBenbeBa A.JO. 2021. ITutomorus. ['ucroiorus.
Ombpuonorus. JlaboparopHsrit mpakTukyM. M.: M3n-Bo «Jlaub». 144 c.

YacTh TeM IMOJHOCThIO MM YaCTUYHO BBIHOCATCA Ha CaMOCTOSTEIIbLHOE U3y4YCHUC CTYACHTOB. KauyecTBO BEIIOIHEHUS
CaMOCTOSITCIIbHOM pa6OTH OLICHUBACTCA BO BpEMA TCKYLICTO KOHTPOJIA U l'IpOMe)KyTO‘IHOfI aTTCCTAalluM. BOHpOCBI K JaHHBIM TCMaM
BKJIIOUCHBI B CITUCKU BOIIPOCOB K 3a4CTYy.

Tembt u 3a0anus 0na camocmoamenvHoi padomol

Tema 1. Knetka — 3neMeHTapHas €AMHUALIA )KUBOTO.
Ilens: ChopMupoBaTh MpeACcTaBICHAE O KIETKE, KaK 3JICMEHTApHOW eINHUIIE KUBOTO.
3aoauu:

1) HU3Y4YUTH MPEACTABIICHUC O KJICTKE, KaK O BHGMGHTapHOﬁ CAWHUILIC )KUBOTO,

2) MO3HAKOMHUTHCS C Pa3HOOOpA3UEM KIICTOK;
Jlononnumenvnas numepamypa 0 u3yueHus memol:

1. T'ucronorus, uronorus u smopuonorus. 2006. [lox pen. FO.U. Adanacrera, Kysnenosa C.JI., FOpunoit H.A. 7-e u3g. M.:
Menununa.
Konmponwnuie éonpocwi:

1. ITouemy Ki1eTKy Ha3bIBAIOT AJIEMEHTAPHOM eAMHUIIEH )KUBOTO?
2. CymiecTBYIOT JIM HEKJIETOUHbIE (DOPMBI )KU3HH?

3. Kak HasbiBaeTcs J0TrMa, KyJia BXOAUT IMOJIOKEHHUE O KIICTKE, KaK SHGMCHTapHOﬁ CAVHUIIC )KUBOI'O, U KTO €C aBTOpI)I?

Tema 2. Vicropusi popMUpOBaHHS U OCHOBHBIC TIOJI0KEHHUS KICTOYHON TCOPUH.
I]ens: TIo3HAKOMUTECS C HCTOPHEH (POPMHUPOBAHUS U COACPKAHUEM KICTOYHOH TCOPHH.
3aoauu:

1) U3Y4UTh MOJIOKEHUS KIIETOYHOU TEOPUH;
2) MO3HAKOMUTHCS C HCTOpHEH pa3pabOTKH KJIETOUHOH TEOPHH;

3) MO3HAKOMHTHCSI C aBTOPAMH KJIETOYHOM TEOPHH.
Jlononnumenvhas iumepamypa 0is U3y4eHUs MeMbL:

1. r ucronorus, nuronorus u smopuonorus. 2006. [Tox pex. FO.M. AdanacseBa, Kysnernosa C.J1., IOpunoit H.A. 7-¢ u3n. M.:
Menununa.
Konmponsuwie eéonpocoi:

1. Hazosure nonoxenus knerounoii TEOPHUH.
2. Kro sensercs aBTOPOM KJIETOYHOH Teopun?

3 . Yems HAYKC 3aHNUMAJIUCh aBTOPbI KJICTOYHOM TCOPHUU U KAKUMU pa6OTaMI/I OHH 3HAMEHHUTHI?

Tema 3. lleHTpanpHas 1orMa MOJICKYISIPHOH OHOJIOTHU.
Lens: T1o3HAKOMUTHCS C COAEPIKaHNEM [EHTPAILHON JOIMbI MOJIEKYJISIPHON OHOJIOTHH.
3aoauu:

1) W3yYUTh HEHTPAIBHYIO JOI'MY MOJIEKYJISIPHOM OHOJIOTHH;

2) IMMO3HAKOMHUTHECA C BapuaHTaMH p€aln3aliunu HGHTpaHBHOﬁ JOTMBI MOJ'[CKyJ'[HpHOﬁ OMOJIOTHH.
ﬂDnOﬂHllme}lea}l Jaumepamypa ons U3yueHus membsvl:

1. r ucroyorus, nuronorus u smopuonorus. 2006. [ox pex. FO.M. AdanacseBa, Kysuernosa C.J1., FOpunoit H.A. 7-¢ u3n. M.:
Menununa.
Konmponwnusie éonpocut:

1. B uem saxmouaercs [EHTpaJIbHAS JIOTMa MOJICKYJISIpHOM Oroorun?
2. EcTb M HCKITIOUeHHs 1 MOTU(BHUKAIMA CHTPAITBFHON JOTMBI MOJIEKYJIIPHON OHOIOTHN?

3. HcTopust OTKPBITHS HEHTPATBHOHN JOTMBI MOJIEKYJISIPHOI OMOJIOTHH.

Tema 4. OOwiee cTpoeHue, THITBI U HOPMBI MUTOTHIECKHUX XPOMOCOM.
Lens: T103HAKOMUTHCS CO CTPOCHHUEM M KiTacCH(UKAINEH MUTOTHIECKHX XPOMOCOM.
3aoauu:

1) M3yYUTH 00IIee CTPOSHHUE MUTOTHIECKOH XPOMOCOMEI,



2) N3Y4YUTH TUIIBI MUTOTHYCCKUX XPOMOCOM;

3) U3y4YUTh (POPMBI MUTOTHIECKUX XPOMOCOM.
Jlononnumenvnan numepamypa ons uzyueHus memol:

1. Tucronorns, uuronorns n sambpuonorus. 2006. ITox pen. 10.U. Adanacrera, Kysnenosa C.JI., FOpunoit H.A. 7-e u3n. M.:
Menununa.
Konumponvusie eonpocwi:

1. Kakoso 06H16€ CTPOCHUC MUTOTHYECKOMN XpOMOCOMLI?
2. Kakue CYHIECTBYIOT TUIIBI MUTOTUYCCKUX XpOMOCOM?

3. B gyeMm 3axmouaercs MexaHu3M CYNEPKOMITAKTU3aIUN MUTOTHIECKUX XpOMOCOM?

Tema 5. SIApBIIKO U €TO POJIb B KIETKE.
ILens: T103HAKOMUTHCS CO CTPOSHHUEM SAPBIIIKA U €r0 PONIBIO B KIIETKE.
3aoauu:

1) N3Y4YUTH CTPOCHUC ANPbIIIKA,

2) MO3HAKOMHTHCS C POJIBIO SIPHIIIKA B KIETKE.
/Jlononnumenvnan numepamypa 0ns uyueHus memol:

1. Tucronorns, uuronorns n sambpuonorus. 2006. ITox pen. 10.U. Adanacrera, Kysnenosa C.JI., FOpunoit H.A. 7-e uzn. M.:
Menununa.
Konumponwusie 6onpocbwi:

1. Yro raxoe SIIPBIIITKO?
2. C 4eM CBS3aHO KONHYECTBO SAPBILIEK Bsiipe?

3. Kak o6bscHsoTCS pa3HbIe THUIIBI SAPBIIIEK?

Tema 6. lluroruiazma.
Ilens: T103HAKOMUTECS C MOHATHEM UTOILIA3Ma M €T0 COACPIKaHUCM.
3aoauu:

1) N3Y4YUTH COCTAB IUTOIIJIa3MBbI;

2) HU3Yy4YUTH CBOICTBa OUTOIINIa3MBI.
,ZIonwmumeﬂbnaﬂ Jaumepamypa ons U3yueHus memaol:

1. I'uctosorus, ruronorus u amopuosorus. 2006. ITox pen. F0.U. Adanaceera, Kysnenosa C.JI., FOpunoii H.A. 7-¢ u3n. M.:
Menuuuna.
Konmponwnuie sonpocwi:

1. Yo BXOJHUT B COCTaB I[UTOILIA3MBI KIIETKH?
2. Kaxumu cBoiicTBaMU o0JaaeT nUTOINIa3Ma KIETKH?

3. KakoB XMMHYECKHIT COCTaB IIUTOILIA3MBI KIIETKN?

Tema 7. Ilnazmatudeckas MeMOpaHa.
I[ens: 1103HaKOMHUTBCS CO CTPOGHHEM U CBOMCTBaMU IJIa3MaTHYEeCKOil MeMOpaHBbI.
3aoauu:

1) HU3Yy4YUTb CTPOCHUC IUIa3MaTHICCKOM M€M6paHLI;
2) IM03HAKOMHUTHCS CO CBOMCTBAMMU ILJIa3MaTHICCKOM MGM6paHLI;

3) BBISICHUTh TPAHCIIOPTHYIO (DYHKIHIO IJIa3MaTHUECKONH MEMOpaHBI.
Jlononnumenvhas tumepamypa 0is U3y4eHUs MeMbL:

1. r ucroyorus, nuronorus u smopuonorus. 2006. [ox pex. FO.M. AdanacseBa, Kysuernosa C.J1., FOpunoit H.A. 7-¢ u3n. M.:
Menununa.
Konmponwnusie éonpocut:

1. Kakoro CTPOCHHE TIa3MaTHIEeCKOIl MEMOpaHBI KJIETKH?
2. Uro Takoe rIMKOKamIKe?

3. Kax OCYIIIECTBIISICTCS] TPAHCIIOPT BEIIECTB Uepe3 MIa3MaTHuecKyo MeMOpany?

Tema 8. Aunapat I'onbmaxu.
Ilens: [103HAKOMUTBCS CO CTPOCHUEM U (PYHKIIMOHUPOBAHHUEM armapat [ oJbIKu.
3aoauu:

1) M3Yy4UTh CTPOEHUE anmnapara I'onbxuy;

2) MO3HAKOMHTHCS ¢ PYHKIUAMHE anmapat [ oJIbHKu.
Hononnumensvrnas numepamypa 0 u3yueHus memol:

1. T'ucronorust, nuronorus u amoOpuosorus. 2006. [Tox pen. FO.U. AdanaceeBa, Kyzuemnosa C.JI., FOpunoii H.A. 7-e uzn. M.:
Menununa.
Konmponwusie eonpocuwi:



1. Kaxoso ctpoenue ammapata ['omabmKku?
2. 4ro Takoe aukTHOCOMA?

3. Uem 06yCIIOBICHO ONPEIENEHHOE MIOI0KEHNE anmapata [0k K] 10 OTHOLICHHIO K SAPY M LUTOIIA3MATHYCCKOI
MemOpane?

Tema 9. KneTtouynsle BKIIOYEHMS.
Iens: T103HAKOMUTECS ¢ Pa3HOOOPA3HEM KJICTOYHBIX BKIFOUCHUI.
3aoauu:

1) H3YYHUTH TUIIBI KIIETOYHBIX BKJIIO‘-IGHI/II‘/JI;

2) MO3HAKOMHTHCS C Pa3HOOOpa3UeEM KIIETOUHBIX BKJITIOYEHHIA.
/Jlononnumenvnan numepamypa 0ns u3y4eHus memol:

1. Tucronorns, uuronorns n sambpuonorus. 2006. ITox pen. F0.U. Adanacrera, Kysnenosa C.JI., FOpunoit H.A. 7-e uzn. M.:
Menununa.
Konumponvusie eonpocboi:

1. Kaxue rumsi kneTounbIX BKIIOUCHMIT CYIIECTBYIOT?

2. Kaxossl (YHKIIMH KIETOYHBIX BKITIOYSHUH?

Tema 10. )Kv3HeHHBIH UK KIETKH.
Ienw: 1103HaKOMUTHCS C KU3HEHHBIM ITUKJIOM KIJICTKH.
3aoauu:

1) HU3Yy4YUTH JKH3HCHHBIN WK KJICTKH,

2) IO3HAKOMUTHCA C pa3Hoo6pa31/1eM JKU3HCHHBIX MUKJIOB KJICTKU Y PAa3HbIX OPTaHU3MOB.
,ZIonwmumeﬂbnaﬂ Jaumepamypa ons U3yueHus memaol:

1. I'uctosorus, ruronorus u amopuosorus. 2006. Ilox pexn. FO.U. Adanacsesa, Kysuerosa C.JIL., FOpunoii H.A. 7-¢ u3n. M.:
MenuuuHa.
Konmponvusie eonpocewi:

1. s kaxux (a3 COCTOUT KUIHCHHBIN ITHKJI KICTKN?

2. ECTb /M OT/IMYHS KU3HEHHBIX IUKIIOB KJIETOK 3Y- U MPOKApUOT?

Tema 11. InddepeHnpanys KIETOK.
Lenw: Tlo3HakOMUTHCS € TpoLieccoM AUQPepeHITHAIIH KIETOK.
3aoauu:

1) U3y4uTh nporece auddepeHnanuy KIeTok;

2) MO3HAaKOMHTHCS C PAa3HBIMM BapHaHTaMU M aHOMAIMAME BAH(D(epeHInannm KIeToK.
Jononnumenvnan numepamypa ons u3yueHus memol:

1. T'uctosorus, rurosorus u amopuosorus. 2006. Ilox pexn. FO.U. Adanacsesa, Kysuerosa C.JIL., FOpunoii H.A. 7-¢ u3n. M.:
Menuuuna.
Konmponsnute éonpocel:

1. Yro raxoe — nuddepeHnuanus KieTok?
2. Ipusenute npumeps! qudhepeHnuanum KieTox?

3. Kakue BB 3HaeTe AHOMAINY B nuddepeHnuaniuy KIeTok?

Tema 12. PazHoobOpasue KIEeTOK.
I[ens: 1103HaKOMHUTECS ¢ Pa3sHOOOPA3HEM KIIETOK.
3aoauu:

1) U3Y4YHTh pa3HOOOpas3ue KIETOK;

2) BBISIBUTH OGHH/IC YEPTHI U pa3inguA B CTPOCHUHU KIICTOK pa3HbIX OPTaHU3MOB.
Jononnumenvnan numepamypa ons uzyueHus memol:

1. T'ucronorus, nuronorus u amoOpuosorus. 2006. [Tox pen. FO.U. AdanaceeBa, Kyzuenosa C.JI., FOpunoii H.A. 7-e uzn. M.:
Menuuuna.
Konmponsnute éonpocet:

1. Kakue BUJIBI KJIETOK BEI 3HaeTe?

2. BosmoxeH 1u Mepexoa MeXIy pa3HBIMH THITAMHU KIETOK?
1. MeToauyeckue MaTepHaabl AJs1 MOATOTOBKH U BBINOJIHEHMs JIa00PaTOPHBIX padoT

HpI/I IIOATOTOBKE K na60paTopHOMy 3aHATUIO CTYACHTBI, MCIOJIb3Yd MaTEpUabl J'IGKL[I/Iﬁ n y‘IC6HLI€ HOCO6I/I$I, MPUBCJICHHBIC B
CIIUCKE JIMUTCPATYPhbl, JOJIKHBI HO,HpO6HO U3y4YuTh 0COOEHHOCTH O6’I>CKTOB, C KOTOPbIMH UM IMPCACTOUT pa6OTaTL. Baxno
BHUMATCJIbHO PACCMOTPETh pa3IMdHbIC I/I306pa)K€HI/IH u (bOTOFpa(l)I/II/I 00BEKTOB npeaAcTosALeTO na60paTopH0ro 3aHATUA. TOIBKO
JICKIIMOHHOI'O MaTepurajia HEJOCTATOYHO, TaK KaK OH HE BKIIIOYACT HCKOTOPLIX TCM, HOHpO6HOCT€ﬁ, MpUMEpPOB U HHHIOCTpaI.[PIﬁ. B



x0J1¢ 1abOPATOPHBIX PabOT CTYJCHTHI MPHOOPETAIOT HABBIKK M3TOTOBJICHUS IMOCTOSHHBIX M BPEMCHHBIX IPENapaToB KICTOK U UX
CTPYKTYD, a TAKXKE YMEHHE PaboTaTh C IIUTOJIOTHUCCKON TEXHUKOH.

3anamue 1

Ilpuzomoenenue npenapama pacmumenbHoil KiemKu

Hean 3anaTus: OBiazeTs METOJMKON H3TOTOBICHMS MOCTOSHHBIX LUTOJIOTHYECKHX IIpenaparoB. Ha mpumepe mOCTOSHHOTO
Ipernapara 03HaKOMHTBCS CO CTPOSHHEM PACTUTENBHOM KIIETKH.

OkpamnmBanmne KIeTokK Koxuirs! ayka (Allium cepa) remarokcunun-303utoM [omydeHue KOKHUIIBI IyKa:

C BHIOM3MEHEHHOTO JINCTA JTyKOBHIIBI CKAJIBIIENIEM HIIH MIPENapoBaIbHOM UIIIOH CHUMAaeTcsl Koxuma. Jlydme cHUMaTh TakoBYIO C
BHEITHEH CTOPOHBI; 371ECh KIETKU KPyIHEE M OTCTAIOT 0e3 Moaiexamux KIeTok. CHATas KOXKHIA pacroaracTcsi Ha MpeAMETHOM
CTEKJIE B Karjle NPOTOYHOH BOJBI JUISl JIOKAJIHM3AMK HAWTYUIIEro y4acTka. ITOT YY4aCTOK JOIDKEH COCTOSTh M3 OJJHOTO CJIOSI LEIIBIX
KJIETOK; a)ke 0e3 OKpalluBaHUs B HUX JOJDKHO OBITh BUJHO apo. On0OpeHHBIH MpenoaaBaTeeM Y4acTOK akKKypaTHO BhIpe3aeTcs
JIe3BHEM U ITOMEIIAETCs Ha LEHTP MpeIMETHOro cTekiia. O4eHb akKypaTHO, QUIBTPOBaJIbHOM OyMaroi, ¢ Hero yaaiseTcs Boja; Tak,
4TOOBI Ha SMUTEINH HE OCTAJIOCH LIEJUTIOJIO3HBIX BOJIOKOH.

OxpaimBaHue KOXHUIIbI:

MOMEIIeHUE KOXKHIBI B BOXHBINA pacTBOp rematokcwinaa — 20-30 MuH;

-I[-1I-11-11-11-1I-1]- 8 BomonpoBoOAHYIO BOmy — 1 MUH;

-I-1I-11-11-11-1]-1]- B macTrnMpoBanHyt0 Bomy — 1 MUH;

-I[-11-11-11-1]-1I-1]- B BomubIit pacTBOp 303MHA — 15 MuH;

-l-11-11-11-11-11-1]- B nucTunmupoBannyto Boxy —1 MuH. OGe3BOXKHMBaHKHE 00pa3iia 1 3aKIF0YCHUE ero B 0anb3am:

00e3BOKHBaHME MOCIEI0BATEIEHBIM IPOBEICHIEM Yepe3 CIIUPTHI Bo3pacTaroleii koHneHTpanud — 70%, 80% u 96% mo 1-2 muH
B KaXXIOM;

MPOCBETIICHUE CPE30B B KCHIIONE — 2 MUH; 3aKJIIOUYEHHE CPE30B B Oajib3aM; MPUKICHBAHHE ITUKETKH.

NB: BpeMmsi mpeObIBaHUS KOXKHIBI B TeMAaTOKCUIIMHE W 03WHE MOXKET BapbUPOBATh B 3aBHCHMOCTH OT KadecTBa KpacuTeled U
xapakrtepa oOpasua. XKenarenrbHO KOHTPOJIUPOBATH 110JI MUKPOCKOIIOM CTEIeHb IPOKpalIuBaHus saep (B clydae reMaTOKCUINHA)
Y LUTOILIAa3MBI (B clly4yae 3031Ha). [IpernogaBaresnb mokasbBaeT METO/ 3aJIMBKH KaHaJCKUM Oalib3aMOM Ha IIEPBOM H3TOTOBJICHHOM
CTy/IEeHTaMH TIpernapare.

3apucoBaTh:

YdacTok okpameHHoro npenapara. O003HauNTh:

A1pa; MUTOIIIa3MY;

KJIETOYHBIEC CTCHKH.

3anamue 2

Ilpuzomoenenue npenapama 3HcueomMHON K1emKu

Hesan 3anaTUs: OBNafeTh METOJUKONW HM3TOTOBJIECHHUS INOCTOSHHBIX IMTOJIOTHMYECKHX IpenaparoB. Ha mpumepe mOCTOSHHOTO
IpernapaTa 03HaKOMHUTBCS CO CTPOSHHEM KUBOTHOM KIICTKH.

OxpamrBaHue KJIETOK IJICHKH KOXKU JIAryInku (Rana sp.) reMaToKCHINH- 503MHOM

[TomyueHne TIEHKH KOXKH JISTYIIKHU:

JlabopaHTOM 3apaHee CMBIBAETCS IUICHKA C KOXKH JIATYIIKH. TakoBasi HOMeNaeTcs B BOASHON PacTBOP M XPAHUTCS B XOJIOMIbHUKE
JUIS HECKOJIBKUX 3aHsATHH. OOpasen, HeoOXOIUMBIN Ul OKPALIMBAHMS, 3aXBAaTHIBACTCS NIPH IIOMOIIY NHNETKH. {1 3TOrO Hajgo
B300JITaTh COJEP)KUMOE COCY/a TaK, YTOOBIOBUIN BUIHBI OT/IEJIbHBIC TIJIaBAIOIINE JIOCKYTKH IUIEHKH. TaKoBbIE XOPOIIO BUAHBI, €CITH
YKa3aHHYIO OIEpallfioO MPOBOAWTH B IIMPOKOJOHHOM cocyzae (wamka [leTpw, KpuCTa/uM3aTop), YCTAaHOBIEHHOM Ha TEMHOM
ocHoBaHMHU. He criemyer 3axBaThIBaTh CIMIIKOM 3aMETHbBIE MJIM OKpAlIeHHBIE B TEMHBIH I[BET (parMeHTH. B mepBoM ciydaer
obpazer Oy#eT cocTosATh N3 KIETOK, IEJIMKOM 3aII0JIHEHHBIX CIIM3bI0 M HE COZEPIKallHX sIpa, a BO BTOPOM — U3 HECKOJIBKUX CJIOEB
MUTMEHTUPOBAHHBIX KJIETOK. BBIOpaHHBINA JOCKYT NMOMENIAETCS B KaIUII0 BOABI HA CEpEeIUHY NPEAMETHOTO CTeKja, aKKypaTHO
pacrpasisieTcs penapoBalbHON UIJIOM M paccMaTpUBAETCs MOJ MUKPOCKONoM. Eciu HanudecTByeT JIMIb OJUH CJION KJIETOK B
GONBIIMHCTBE U3 KOTOPBIX BUIHBI SJIpa MOXKHO MPUCTYTATh K IPOLIECCY OKPAIINBAHHSL.

OkparvBaHue MICHKH:

MOMEIICHUE TUICHKH B BOAHBIN pacTBop remMaTokcuinHa — 20-30 MuH;

-I[-1I-11-11-11-1I-1]- 8 BomonpoBOAHYIO BOmy — 1 MuH;

-I[-1I-11-1I-1]-1I-1]- B mucTrnupoBanHyto Boay — 1 MuH;

-I[-1I-11-11-1[-1I-1]- B Bomu®Iii pacTBOp 03uHA — 15 MuH;

-I[-1I-11-11-1]-1I-1]- B nucTrnupoBanuyto Boxy —1 muH. OGe3BokiBaHKe 00pa3lia M 3aKII0YCHHE ero B 0aip3aM:

00e3BOKHMBAHKE 110CIIEJ0OBATEIbHBIM ITPOBEJICHUEM Yepe3 CIMPTHI Bo3pacTaronieid koHneHTpauu — 70%, 80% u 96% mo 1-2 mun
B KaXKI0M;

MIPOCBETIICHNE CPE30B B KCHIIONE — 2 MUH; 3aKJIIOYCHHE CPE30B B Oallb3aM; IMPUKICHBAHUE STHKETKH.

NB: Bpems mpeObIBaHHS IUIEHKH B T€MAaTOKCHIJIMHE M J03MHE MOXKET BAPHHPOBATH B 3aBHCHMOCTH OT KadecTBa KpacHUTeNeH u
xapakrepa obpasma. JKenaTeaTsHO KOHTPOJIUPOBATH MOJI MUKPOCKOIIOM CTETIeHb MPOKPAIIMBAHUS s/ep (B CiIydae reMaTOKCHIMHA)
¥ IIMTOIUIAa3MEI (B cily4ae 3031Ha). [IpenogaBarens MOKa3bpIBACT METO 3aJTMBKH KaHAJICKUM 0ajb3aMOM Ha IIEPBOM M3TOTOBICHHOM
CTyZCHTaMH Ipernapare.

3apucoBaTh:

Y4acTok okpameHHoro npenapara. O003Ha4UNTb:

Snpa, nuTomasMy, KIeTOYHbIe 000JIOUKH, TUTMEHTHBIE KIICTKH.

3anamue 3

Annapam I'onvoscu. Mopgponozusn u cyomukpockonuueckoe cmpoenue. 3nauenue. Jluzocomol
Hens 3aasiTHa: [103HAKOMUTBCS ¢ MUKPOCKOIIMYSCKUM CTPOCHUEM armapaT [ oJb K.

Arnmapar I'onbmxu



Ha 3aHATUM TOBTOPSETCS MCTOPHS OTKPBITHS ammapart ['oNb/HKH, ero TOHKOE CTPOCHUE, CEKpeTOpHas (QyHKIMS, MOAUDUKAIISL
OCIIKOB M MX COPTUPOBKA B ammapare. [Ipu 3ToM Hcnonb3yroTes Tabuim 3 u 4.

PaccmarpuBaroTcs MOCTOSHHBIC Mpenapathl 9 u3 kopoOku 505. @parMeHThl yKa3aHHBIX IPENapaToB 3apUCOBBIBAIOTCS B allbOOMaXx.
0O003Ha4aIOTCS: TUKTHOCOMBI C MPOKCHMANBHOW (IMC) W JUCTANBHOM (TPaHC) YAaCTSAMHM; IUCTCPHBI, aMIyJIIPHBIC PACIIUPCHUS
IIICTEPH, BaKyOJId, MUKPOITY3BIPHKH.

Martepmuan 3akperusiercs mo gortorpadusam: 1, 2, 3, 4. Jluteparypa

Crp. 291-304 (Yenmos, 2004).

JInzocombl

[ToBTOpsieTcs 00mas XapaKTepUCTHKA JIN30COM, X MOpQoIornieckas HEOOJHOPOAHOCTh U maroyioruu. [Ipu 3TOM HcHonb3yeTcs
tabmuna 7, a Takxke wimocTpaun u3 Yenmosa (2004: puc. 187-189).

3anamue 4

Mukpockonuueckoe u cyoMuKpoCKOnRu4ecKkoe cmpoenue MUunoxoHopuil

Hean 3anaTus: [103HaKOMUTHCS ¢ MUKPOCKOITUYECKUM M CYOMUKPOCKOIIMYECKUM CTPOSHHEM MUTOXOHIPHH, a TAKXKE CENaTh
MOp}O(DYHKINOHAIBHBIE BBIBOJIBL.

MuTtoxoHapun (XOHAPOCOMBI nomen altum)

Ha 3ansTHI NOBTOPSIETCS NCTOPHS OTKPBITHSI MUTOXOHAPHH, NX 0011ast MOp(OIOTHS, yIbTPacTPyKTypa, DYHKINH, OKHCIUTEIBHOE
(hochopmwmmpoBanue, yBeIHUSHHE UX YHCIIA, aBTOPEIPOAYKIHS, OOIIHOCTE-XOHApHOM. [Ipr 3TOM HCnoIb3ytoTCs TaOIUIH! 3 U 4.
PaccmarpuBaroTcs HOCTOSIHHBIE TIpemapatsl 6, 7, 8 kopooku 505. @parMeHTHl yKa3aHHBIX MIPErapaToB 3apHUCOBHIBAIOTCS B
anpOoomax. O003HAYAIOTCS: MUTOXOHPHUHY, BHEIIHAS U BHYTPEHHsSI MeMOpaHa (ecy BUIHBI), KPHCTHI.

Martepmuan 3akperusiercs mo gortorpadusam: 1, 5-12. Jluteparypa

Crp. 324-355 (Yenuos, 2004).

3anamue 5

Pecnuuku, ysccymuxu u Mukpogopcunku. Mesckiemounslie KOHMAaKmMul

Hear 3anaTus: [Io3HAKOMUTBCS € MHKPOCKONMYECKHM M CYOMHKPOCKONMYECKUM CTPOSHHEM pPECHHYEK, XTYTUKOB M
MHUKPOBOPCHHOK. PaccMOTpeTh pa3nuuHble BUABI MEKKIETOYHBIX KOHTAKTOB.

PecHNYKH M KTYTHKH

Ha 3aHsATHN TOBTOpSIETCS CTPOCHNE JKI'YTUKOB U PECHUYEK, IPHHIUIT UX ACHCTBU, (YHKIHMOHAIbHAS MOP(OIIOTHS, @ TAKXKE CBA3b
¢ uentpuoisiMu. [Ipn 3ToM ucnone3yercs Tabnuma 9.

PaccmarpuBaroTcs mocTOSIHHBIHN npemapat 16 u3 kopooku 505. Pecanuku 3aprcoBeiBaroTcs. O003HAYAIOTCA:

cBOOO/IHAS 9aCTh PECHUIKH, Oa3zanpHbIe Teablla. MaTepuan 3akperuisiercs no ¢ororpadusam: 12-16. Jluteparypa

Crp. 415-423 (Yenuos, 2004).

MukpoBOpPCUHKHU

[ToBTOpSsIETCS CTPOCHNE MUKPOBOPCHHOK, JIETAI0TCSI 3aMeyaHus 1o ux GpyHKInoHansHoi Mopdonorun. [Ipu 3ToM ncnosb3yercs
tabmuna 10.

Paccmarpuarotces pororpaduu 17 u 18. O603HaUa0TCs MUKPOBOPCUHKH. JluTeparypa

Crp. 384-385 (Yenuos, 2004).

MeKKIIeTOUHbBIE KOHTAKThI

[ToBTOpsieTcst CTpOEHHE MEKKJIETOYHBIX KOHTAKTOB: IUIOTHOE COEJMHEHHE, 3aMbIKAalollNe IUIACTUHKH, 3asSKOPHBAIOIIUC
COE/IMHEHUs, JIECMOCOMBI, MOJyIE€CMOCOMBI, aATe3MBHBIC JIEHTHI, (POKaIbHBbIE KOHTAKTHI, IIENEBbIE KOHTAKTHI, KOHHEKCOHHBI,
CHHAIICHI, TU1a3MOZIeCMBI. JlenaroTcs 3aKmodeHust 00 uxX GpyHKIHOHAIBEHOH Mopdonoruu. [Ipu 3ToM rcnons3yrores Tabumust 10 u
11.

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

Jlureparypa Ctp. 254-268.

3anamue 6

Mukpockonuueckoe u cydomMuKpockonu4eckoe cmpoenue aopa

Heusb 3anaTHA: [103HAKOMHUTECS ¢ MUKPOCKOTIUIECKUM U CyOMUKPOCKOMMYIECKUM CTPOSHUEM S7pa, a TAKKE ero
(yHKIMOHATIBHOM MOpdooruei.

Snpo

Ha 3aHsTHM KpaTko MOBTOpSETCS CTPOEHUE s/Ipa: siiepHast 000JI0YKa, TPAHCHIOPT Yepe3 Hee, SApBIIKO. [Ipu 3ToM Hcnonb3yercst
tabmuna 14, 15 n 17. CtyseHtam npeuiaraercs 3apucoBaTh YJIbTPaMHKPOCKOIUYECKOE CTpoeHHe sipa. O003HAUNTh: SAEPHYIO
000JI04KY, SIIEPHBIE ITOPBI, TETEPO- U AYXPOMATHH, SIPBIIIKO, PHOOCOMBI Ha BHEIIHEH 000JI0UKe.

PaccmaTpuBatoTcst mocTostHHBIN npernapat 1 u3 kopoOku 505. CTyAeHThI 3apUCOBBIBAIOTCS KIETKH C SAPaMH.

Marepwuan 3akperuisercs o gororpadusim: 1, 8 u 20. JIutepatypa

Crp. 151-214 (Yenmos, 2004).

3ansmue 7

Ilpuzomosnenue npenapama nOJTUMEHHBIX XPOMOCOM

Hens 3anatusi: OBiagerh METOIMKONW IPHUIOTOBICHHMS BPEMEHHBIX IMpenapatoB. Ha mpuMepe BpPEMEHHOrO mperapara
MO3HAKOMHTBCS CO CTPOCHUEM MOJIUTEHHBIX XPOMOCOM.

OkpalnuBaHue MOJUTESHHBIX XPOMOCOM KJIETOK CIFOHHBIX KeJie3 IMIMHKU Komapa- 38oHIa (Culex sp.)

W3BnedeHne MOTUTEHHBIX XPOMOCOM HX CIIFOHHBIX JKelle3 KoMapa-3BOHIA!

JKuBas wim cBe)xeyMEpILBICHHAS JIMYMHKA KOMapa-3BOHIIA 3)KMMAETCS IPENapoBaIbHON U0 Onu3 cepenuHbl Tena. Jpyroi
UTJIOW TyTeM JABIXKCHHS OT CEPEIWHBI TEla BBIJABIMBACTCS COJCPKHMOE TOJOBHOIO KOHHA. Cpelu 3TOro COJACPKHMOTO
BBIOUPAIOTCS «XPYCTAIBHBIC» J0JIbYATHIC CTPYKTYPHI, IPEACTABIISIONINE COOO0M CIFOHHBIC jkene3bl. CIFOHHBIC Kele3bl OCTOPOKHO
TPAHCHOPTHPYIOTCS MPEMAPOBAIBHON UIJION B YIIyOJICHHE TPEIMETHOTO CTEKIIA.



Oxpacka XpoMOCOM:

3mech OHHM 5 MUHYT (PUKCHPYIOTCS B aIleTOYKCyCHOM cmupte, 3aTeM mnpoMeiBatorcs 45% CH3COOH wu okpammBaroTcs B
alleTOKapMHUHE B TeueHHe rnoiydaca. OKpalleHHbIE JKelle3bl 3aTeM KOHYMKOM MPEnapoBalIbHOM UIJIbI BEIBOAATCS U3 YIIyOJIeHUs Ha
INIaAKYI0 MOBEPXHOCTb, II€ MOKPBIBAIOTCS MPEIMETHBIM CTEKIOM M OCTOPOXXHBIMH KPYTOBBIMM JBIDKEHHSMH KOTOPOIO
pa3maBnmBaroTcsa. Ilocie 3Toro mpemapaT HOMeEIIAeTcs IIOA MHKPOCKON JUIsl PAaCCMOTPEHHS IPOKPAIICHHBIX ITOJUTEHHBIX
XPOMOCOM.

NB: TpaHCTIOPTHPOBKY JKeJe3 B yIIIyOJeHHE MMPEIMETHOTO CTEKIIa HAalO0 OCYIIECTBIATh OYCHb OCTOPOXKHO, BO N30EKaHHUE ITOTEPH
XpOMOCOM. ParrioHanbHO TPaHCIOPTUPOBATH XKEJIE3bl, KATHYB Ha HUX YKCYCHOM KUCIIOTOM.

3apucoBaTh:

[omutennasre xpoMocombl. O003HAYHTE:

MOJUTEHHBIC XPOMOCOMBI; TTONEPEYHbIE KONbLIA.

3anamue 8

Paznuunvie munvi k1emounvix ¢xniouenuii. @opma, pacnonoscenue ¢ knemxe Leanb 3anaTusi: I103HaKOMUTBCS ¢ KJIETOUHBIMU
BKJIFOUCHUSIMH, & TAKXKE UX JIOKaJIM3alUel B KJIETKaX B 3aBUCUMOCTHU OT UX COCTOSIHUS M ()YHKIIMOHAIEHON HArpy3Ku.

Turel BKIIIOYEHNI

Ha 3aHsTHN TPOMCXOINUT KPaTKOE MIOBTOPEHNE THIIOB BKIIOYCHUH B KieTkax. OOCyKaaroTcsi OEIKOBBIE, )KUPOBBIC W YTIICBOIHBIC
BKJTIOUCHHUS, a Takke HEOOXOIUMOCTh CO3JaHMS 3allacoB. YKa3bIBAIOTCA MOP(OIOTHYECKHE MPHCIOCOONCHUS KIETOK JUIs
HaKaIUTMBaHMSA TOTO WM WHOTO THIA 3aMlaCHBIX BEIIECTB.

Wzyuatorcs mocrossHAEbIE mperapatsr 10, 11, 12, 13, 14 u 15 u3 xopo6ku 505. 3apucoBEIBarOTCS KIETKA C BKIIOUCHHUAMHU.
Jluteparypa

Crp. 400-420 (Yenwos, 2004).

IMPUJIOKEHUE 4

9. CpeeHust 00 00HOBJICHHH padoyeil MPOrpaMMbl JHCUMIIIMHBI (M1 MOTY )

Ne 1.1, (OOHOBJIEHHBIH pa3fes padodeil nporpamMsl  (Onucanne BHECEHHBIX PeKBU3MTHI AOKYMEHTA, YTBEPAMBILIET0
U CHUIITNHBI HM3MeHeHUI M3MEHEeHHUs
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