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1. HEJIA U 3AJTAYH JUCHUTITINHBI

1.1 | Llenbro ocBOEHUST JUCIUIUIMHBI SABJISIETCS: U3y4eHHEe MOP(}OIOruU, XUMHU3Ma, (PYHKIHI, BOCIIPOU3BEICHHUS,
CHeIMaNn3alni 1 pa3HOO0Pa3 sl KIETOK, KaK CTPYKTYPHOH U QyHKIIMOHATIBHON € AMHHUIIBI ONOJIOTHIECKIX OOBEKTOB C
MOCJIEIYIOIUM IIPUMEHEHUEM 3TUX 3HAHUU B UCCIIEIOBAHUSX.

3ampaum :

1) H3YUYCHHE CTPOCHHUSI JXKUBOTHON M PACTUTEIbHON KIICTKHU;

2) M3YYCHHE OCHOBHBIX METOJOB IIUTOJOTHIECKUX UCCIIEIOBaHUMT;

3) U3yUYCHHE Pa3HOOOpa3us KICTOK;

4) puoOpeTEeHNE HABBIKOB Pa0OTHI C IIUTOJIOTHYECKOMN anmnapaTypoii;

5) npuoOpeTeHne 3HaHUH KJIIETOYHOM OpraHU3alui OMOJIOTHYECKUX OOBEKTOB.

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE OOII

Luxn (pazgen) OII: | B1.0

2.1 | TpeGoBaHus K NpeABAPUTEJbHOM MOAT0TOBKE 00yUYalomIerocsi:

2.1.1 | 3o0morust 0€CmMO3BOHOYHBIX

2.1.2 | Anatomus u Mopdoorus pacteHuit

2.1.3 | IIpakTuka no 60oTaHuKe

2.1.4 [ TIpakTHKa 1O 300J0THH

2.2 | AucuunianHbl (MOIYJIH) M IPAKTUKH, 1JIsI KOTOPbIX OCBOEHHE TAHHOM TUCHUILTHHBI (MOYJISI) HEO0OX0AMMO KaK
NnpeAlIecTByOIIee:

2.2.1 | AnatoMus u MopdoJorus pacTeHuit

2.2.2 | 3o0m0rust 0€Cmo3BOHOYHBIX

2.2.3 | IIpakTrka Mo 60TaHUKE

2.2.4 | ITpakTHKa 10 300JIOTHH

2.2.5 | I'mcromorus

2.2.6 | 300710rHs MO3BOHOYHBIX

2.2.7 | buoxumus u MoJeKyJsipHasi OHOJIOTHs

2.2.8 | 'eHeTHKa U CeNEKIIM

2.2.9 | duznonorus pacTeHHR

2.2.10 | ®u3unosorus yeaoBeKa v dKHBOTHBIX

2.2.11 | Bupyconorus

2.2.12 | Buonorus pa3MHOXEHHS U Pa3BUTHUS

2.2.13 | Mukpobuonorus

2.2.14 | Helipodusuomnorus

2.2.15 | UmmyHOnOTHA

2.2.16 | O0mas 6uonorus

2.2.17 | Teopust SBOIOIIUH

2.2.18 | MeTobl MONEKYISIPHO-TEHETHIECKUX HCCIIeTOBAaHUN

2.2.19 | Bo3pactHast aHaTOMusI, PU3UOJIOTHS U TUTHEHA

3.IIJIAHUPYEMBIE PE3YJIbTATBIOBYUYEHUA IO JUCHUIIIMHE, COOTHECEHHBIE CIINTAHUPYEMBIMH
PE3YJBTATAMU OCBOEHMS OBPA3OBATEJILHOM ITPOT'PAMMBI

OIIK-2.1:TlpuMeHsieT 3HAHNE OCHOBHBIX CHCTEM KH3Heo0ecreyeHH s M TOMeO0CTATHYEeCKOH peryasiliuu ;KU3HEeHHbIX
¢yHkuuii y pacreHunii, ;)kMBOTHBIX U YeJ0BeKa, CIOCO00B BOCIPHUSATHS, XpPaHEeHHUs U Nepeaauyu uHpopmanumu B
npogeccHoHAIbHOMN AesSITeJbHOCTH

OIIK-2.2: OpueHTHpYeETCSl BCOBPEMEHHBIX METOANYECKMX IMOIX0/1aX, KOHLIENIUAX U TPo0aeMax pu3noI0ruu, (MTOJI0TMH,
onoxumMum, 6MoPU3NKH U OCYIECTBIsIET BLIGOP METOI0B, aAeKBATHBIX IJIsl pellIeHH s HCCIeN0BATeIbLCKOM 3a1aun

OIIK-8.1: BoinosHsieT c00p, 00padoTKy M CHCTEMATH3a MO N10J1eBOii M JIadopaTopHOii MHGOPMAIIUK JIs1 OCYIIeCTBICHUS
npo¢ecCHOHATBHOM 1esITeJIbHOCTH, AHAJU3UPYET MOJyYeHHbIE Pe3yIbTAThI

OIIK-8.2: PaGoTaeT c 0CHOBHBIMH THIIAMH COBPEMEHHOT'0 IKCIIeUIIMOHHOI0 1 J1a00paTOPHOIo 000py10BaHMS JJIsI
OCyLeCTBJIEHUs PO(ecCHOHAILHOM NeATeJbLHOCTH




4. CTPYKTYPA U COJAEPKAHME JUCHUIIJIMHBI (MOJAYJISA)

Kon
3AHATUS

HaunmeHnoBaHue pa3aejioB U TEM

Buj 3a-
HATHS

CemecTp
/ Kypc

Yacos

HcTouyHuKH

IIpumeyanue

Paszgen 1. KiteTka - 3j1eMeHTapHAs eIMHUIA
JKHBOT0

1.1

Kinerka — snemenTapHas enuaua xxuoro. Kierku
MIPOKAPHOT U 3YKapUOT. [ OMOJIOTMYHOCTH B CTPOCHUH
kieTok. KileTka Kak equHuIa CTPOeHS,
(YHKIIMOHUPOBAHUS, Pa3BUTHSI U ATOJIOTHYECKHUX
U3MEHEHUU OPraHu3MOB

Jlex

1.2

HpI/IFOTOBJ'IeHI/Ie npemnapara paCTI/ITeHLHOfI KIICTKHU

JIab

Pasneu 2. UcTopust popMUpPOBaHHS U OCHOBHbIE
M0JIOKEHHUs KJIeTOYHOM TEOpHH

2.1

Hcropust hpopMHUpOBaHUS U OCHOBHBIE TOJIOKEHHS
KJIETOYHOU Teopuu. MIcTopus u3ydeHue OCHOBHBIX
KJIETOYHBIX TUTOB. JlanpHelIIee pa3BUTHE U3YUCHUS
KJIETOYHBIX THIIOB B CBSI3U C Pa3BUTHEM COBPEMEHHBIX
METOJIOB HCCIIETOBAHUS

Jlex

Pa3peu 3. KileTkn NpoKapHoT U 3yKaApUOT

3.1

Kierku npokapuoT u 3ykapuoT. OCOOEHHOCTH U
pasnuyus B UX CTpoeHUH. EAMHCTBO CTpoeHUs U
(GYHKIIH KJIETKH, €€ OPraHOUJOB U APYTUX
CTPYKTYPHBIX 3J1eMeHTOB. O011ast XapaKTepuCTHKa
KieTku. LleHTpanbHas 10rMa MOJEKYISpHOU
ouosoruu. Posb szipa B )KU3HM KIIETKH M €70 3HAUCHHE
B nepenoce uHpopmaruu ot JJTHK k6enky

Jlek

32

[IpuroroBnenue npenapara KUBOTHON KIETKU

JIa6

Pa3nen 4. Xpomocombl

4.1

OG61iiee cTpoeHue, TUIBI U HOPMBI MUTOTHYECKHIX
xpoMocoM. JuddepeHIIIpoBKa XPOMOCOM.
IIpencraBneHus 0 TOHKOH OpraHU3AIII XPOMOCOM.
OyHKIHOHAIEHOE H BUIOCIIEHU(UIECKOE
pa3HoOOpa3Hue XpOMOCOM

Jlek

4.2

HpPIFOTOBJ'IeHI/Ie npenaparta NOJUTCHHBIX XpOMOCOM

JIab

Paznen 5. SInpo

5.1

MHUKpPOCKOIINYECKOE 1 CYOMUKPOCKOIIHYECKOE
CTPOCHHE apa

JIab

Pazgen 6. Ilutomnazma

6.1

Iuromna3ma. Ee cTpoeHne 1 XUMHYECKUA COCTaB B
CBSI3U C MHOTOOOpa3ueM CTPOCHHS U
(DYHKIIMOHUPOBAHUS KIIETOK

Jlek

6.2

OHAOMIa3MaTHYECKUN PETUKYIIYM

JIa6

Paznen 7. [lnazmaTudyeckasi MeMOpaHa, pudocoMbl

7.1

ITna3maruueckas MeMOpaHa, ee CTPOCHUE U
(byHKIMOHAIBHOE Pa3HOOOpa3He y OCHOBHBIX
KJIETOYHBIX THIOB. PHOOCOMBI, X CTpOCHHUE U
(GYHKLMOHUPOBAHKE Y TPO- U 3yKapHOT.
OBOMIOIMOHHAS Cyab0a pudocoM

Jlex

7.2

MuTOoXOHApUH, MITACTUABI

JIa6

Paznen 8. Kommuexkc I'oabaxu, ITIC,
MHTOXOH/IPHH, IEHTPUOJIN, CKeJIETHbIE
00pa3oBaHus HUTOIIA3MbI

8.1

Kpartkas xapakrepucTuka CTpOeHUs U
(hyHKIMOHMpOBaHUs arrmnapaTa [ oiabmku,
SHJOTIa3MAaTHYECKOTO PETHKYJIYMa, MUTOXOHIPHH,
LIEHTPHUOJICH U CKeJIETHBIX 00pa30BaHUl HUTOMIa3MBbl.
CBsi3b X HAJIMYHSI M CTPOCHUS C pazHOOOpazuem
KJICTOYHBIX THIIOB

Jlek

8.2

Kommnekc I'onbmxu

JIab

Pa3zgen 9. Kinerounsle BKIIOYEHUS




9.1

KiieTouHble BKIIIOUEHUS B [IUTOILIA3ME KakK Jlex 2 4
MHINKATOPBI TUTACTUYHOCTH M aJalTHBHBIX
Moaudukaiuii kaetok. OnopHasi U JBUTaTEIbHAs
CHCTEMBI KJIETOK B X Pa3BUTHUH U aJJAITUBHOM
pazHooOpazuu

9.2

KiteTouHbIe BKITIOUYEHHUS, KIICTOYHBIE KOHTAKTHI, JIab 2 1
MIPOU3BOIHBIC IIUTOJIEMMBbI

Pa3nen 10. buopa3zHooGpasue Ki1eTok

10.1

BuopazHoobOpasue KiIeTok Jlex 2 2

Paznen 11. CamocTtosiTesibHas padoTa

Kinerka — anemenTapHas enuaua xxuoro. Kinerku Cp 2 5
MIPOKAPHOT U 3YKapUOT. [ OMOJIOTMYHOCTH B CTPOCHUH
kieTok. KieTka kak equHuIa CTpOeHs,
(YHKIIMOHUPOBAHUS, Pa3BUTHSI U ATOJIOTHUECKHUX
U3MEHEHUU OPraHu3MOB

Hcropus GopMHUpPOBaHUS U OCHOBHBIC TIOJIOKCHUS Cp 2 5
KJIEeTOYHOU Teopud. VcTopus n3ydeHmue oCHOBHBIX
KJIETOYHBIX TUTOB. JlanpHelIIIee pa3BUTHE U3YUCHUS
KJICTOYHBIX THIIOB B CBSI3H C pa3BUTHEM COBPEMEHHBIX
METOJIOB HCCIIE0BAHUS

11.3

Kinetku npokapuotT u 3ykapuot. OCOOEHHOCTH U Cp 2 5
pasnu4us B UX CTpoeHUH. EAMHCTBO CTPOCHUS U
(YHKIIUH KJIETKH, €€ OPTaHOUIOB U APYTUX
CTPYKTYPHBIX 35ieMeHTOB. O01as xapakTepruCcTHKa
kieTkd. LleHTpanpHast JorMa MOJIEKYISIpHOM
ononorun. Pob siipa B )KU3HU KIETKH U €70 3HAUSHHE
B nepenoce uHpopmaruu ot JJHK k6enky

11.4

OG61iiee cTpoeHue, THIBI U HOPMBI MUTOTHYECKHIX Cp 2 5
xpomocoM. JluddepeHnupoBKa XpOMOCOM.
IIpencraBneHus 0 TOHKOM OpraHU3aLMH XPOMOCOM.
OYyHKIMOHAIBHOE U BUIOCTIEIU(DHYECKOE
pa3zHoO0pa3ue XpoMoCcoM

SIApHIIKO U ero pojib B kieTke. PasHooOpasue Cp 2 5
COCTOSIHUI1 SIAPBINICK B KJICTKAaX, OTIHYAIOIINAXCS 110
(yukuusmM. CBsI3b CTPOCHHS SACPHON 000I0UKH C
CEKPETOPHOMN aKTHBHOCTBIO KIIETKU

Iuronnasma. Ee cTpoenne u XuMu4ecKuii COCTaB B Cp 2 5
CBSI31 C MHOTOOOpa3HeM CTPOSHUS U
(YHKIIMOHUPOBAHUS KIETOK

[Mna3maTuueckas MeMOpaHa, ee CTpOCHHE U Cp 2 5
(yHKIMOHAJEHOE pa3HOOOpa3nue y OCHOBHBIX
KJICTOYHBIX THUIIOB. PI/I6OCOMLI, X CTPOCHUC U
(YHKIIMOHUPOBAHUE Y IIPO- U 3yKAPHOT.
DBOJIIOIMOHHAS CY/Ib0a prdocoM

Kpatkas xapakrepucTuka CTpOCHHS 1 Cp 2 5
(yHKIMOHUpOBaHUs amnrmnapata [ oiabmKH,
9H/IOIUTA3MATHYECKOTO PETHKYIIyMa, MUTOXOHIPHIA,
LIEHTPUOJIEH B CKEJIETHBIX 00pa30BaHUH IUTOIIA3MEI.
CBsI3b MX HAIMYHS B CTPOSHUS C pa3HOOOpazueM
KJICTOYHBIX THIIOB

KiteTouHbIe BKIIIOUEHUS B [UTOINIa3ME KaK Cp 2 5
WHIUKATOPHI INIACTUYHOCTH U aJJalITUBHBIX
Monuduxanmii kietok. OnopHast U ABUraTeabHas
CHCTEMBI KJIETOK B UX Pa3BUTHUU U aJJalITUBHOM
pazHooOpazuu

11.10

Kpatkas xapakTeprucTHKa )KU3HEHHOT O [TUKJIA KIIETKH Cp 2 6
(Ipo- M 9yKapHOTHYECKOIN)

11.11

JudbdepeHnnanus KIeTok Cp

11.12

BuopazHooOpasue KiIeTok Cp 2 6

5. OHEHOYHBIE MATEPHUAJIBI JJIA ITPOBEJIEHU S TEKYIIEU U TIPOMEXKYTOYHOU ATTECTAIIUN

5.1. OeHo4YHbIe MaTEPHUAJIBI VISl MPOBEeHUs TEKYNIel aTTecTAlNMU

[Tpunoxenue 1




5.2. OueHoYHbBIE MaTepuaJbl 1Js IIPOBEACHUSA HpOMe)l(yTO'—lHOﬁ aTreCTalnumu

[Ipunoxenne 1

6. YHEBHO-METOJUYECKOE I THO®POPMAIIMOHHOE OBECIIEYEHUE JUCHUITJIAHBI (MOAYJIS)

6.1. Pexomenayemas Jqureparypa

OcHoBHast:

1. 3aBaneeBa, C. Ilutonorus u rucroyorus : yuebnoe nocodue / C. 3aBaneepa ; OpeHOyprckuil rocyapcTBEHHBIH YHUBEPCUTET. —
OpenOypr : OpeHOyprekuii rocynapcTBeHHbIi yauBepcutet, 2012, — 216 c. : un., Tadn. — Pexxum nocryna: no nonnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=259350

2. [Tanees, H. I'. OcHOBBI KileTOuHOU OHostoruu : yueOoHoe nmocodue / H. . [Tanees, U. U. beccuetnos ; pen. T. I1. IlIkypar ; FOxHbIiH
(benepanbHblil yHUBepcuTeT. — PoctoB-Ha-Jlony : FOxHBIH (enepanbHblii yHUBepcUTeT, 2011. — 246 c. : uin., Tabi., cxeM. — Pexxum
imoctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=241144

JTOTIOJTHATENbHAS !

1. Hekpacosa, 1. F1. OCHOBBI IUTOJIOI'MM U OMOIOIUM pa3BUTuUs : yueOHoe nocobue / M. M. Hexkpacosa ; CraBpononbckuit
rOCyNapCTBEHHBIN arpapHbiil yHuBepcuTeT. — CTaBpormnoiib : CTaBpONMOIbCKUN TOCYTapCTBEHHBIN arpapHblii yHuBepcuteT (CTLAY),
2008. — 152 c. : ui., Tabmn., cxem. — Pexum gocryna: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=138856
2. Metosl ucclieqoBaHus B OMOJIOruy 1 MeaunuHe : yueouuk / B. Kantokos, A. Ctagaukos, O. Tpyouna, A. CTpekanoBckas ;
OpeHOyprckuii rocyjapcTBeHHBIN YHUBepcuTeT, OpeHOyprekas rocyjapcTBeHHass MEAUIIMHCKAsI akajeMusi, MexoTpaciaeBoit
Hay4YHO-TEXHUYECKUU KoMIuieke "Mukpoxupyprus rias3a" um. akagemuka C. H. @enoposa", OpenOyprekuii dpununan. — OpeHoypr :
(OpeHOyprckuii rocyapcTBeHHblil yausepeuret, 2013. — 192 ¢. — Pexxum nocryna: o nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=259268

3. CtBonuHckas, H. C. Iutonorus : yue6uuk / H. C. CtBosinHCKas ; MOCKOBCKUH IIe1arOrH4eCKUii roCy1apCTBEHHbII YHUBEPCUTET.
— MockBa : MOCKOBCKHI nleiarornueckuii rocynapctseHnblii yausepcuter (MIITY), 2012, — 238 c. : wi. — Pexum gocryna: o
monmucke. — URL: https://biblioclub.ru/index.php?page=book&id=212838

6.2. [lepeyeHn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIIUOHHOI ceTH ""MuTepHet"

O1  |Huronorus: https:/ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%
B8%D1%8F

92  |buosorus kietku - Bukuyuebuuk: 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 Ha [ToctHayke: https://postnauka.ru/courses/17529

6.3.1 [lepeyens NPOrpaMMHOI0 odecneyeHust

6.3.1.1| Microsoft Windows 10 Enterprise

6.3.1.2| Microsoft Office mpodeccuonanbuslii miatoc 2013

6.3.1.3| Kaspersky Endpoint Security 10 gis Windows

6.3.1.4| Adobe Reader XI (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| ODBC «ZNANIUM.COM»

6.3.2.2 OBC «FOPAUT»

6.3.2.3| OBC «YHuBepcuTeTckasi OMOIHOTEKA OHJIAWH»

6.3.2.4| OBC IPRbooks

6.3.2.5| OBC «Jlaub»

6.3.2.6| ObC TBI'Y

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIHUIIJIMHBI (MOAYJIA)

Aynputopus OGopynoBanue

5-226 MYJIBTUMEIMUHBIN KOMIUIEKC, IEPEHOCHONW HOYTOYK, yueOHast MeOellb, MUKPOCKOIIBI, IEPEHOCHBIE JIaMIIbI

8. METOAUYECKHWE MATEPHUAJIBI 1JISA OBYYAIOIIUXCS IO OCBOEHHUIO JUCIIUITTHHBI

Meroauueckue ykazaHusi U MaTepualsl npusesieHsl B [Ipunoxenun 2
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CrpoeHue 1po- U 3yKapUOTHIECKON KIIETKH — HJIEMEHTHI CXO/ICTBA M OTJINYHSI.

Knerounas Teopus: HCTOpHS pPa3BUTHS, OCHOBHBIC ITOJIOXKCHUS.

LenTtpanbHast JorMa MOJIEKYJISIPHOH OMOJIOTHH.

Obmree cTpoeHne, TUIH # (HOpMa METOTHIECKAX XPOMOCOM.

SIIpBINIKO: CTPOCHUE, €T0 POJIb B KIETKE.

Pa3zHooOpasue cocTOSHMIA SIAPHIIIEK B KIETKAX, OTINYAIOMINXCS 10 (DYHKIHSIM.

CBs13b CTPOCHUS AJICPHOI 000JIOUKHU C CEKPETOPHOI aKTUBHOCTHIO KIIETKH.

[uronnasma. Ee cTpoeHne 1 XUMHYECKHH COCTaB B CBSI3M C MHOT0OOpa3neM CTPOCHUS U (PyHKIIMOHHMPOBAHMS KIIETOK.
Pubocomsl, ux ctpoeHune U GyHKIHOHUPOBAHUE Y ITPO- U SYKAPHOT.

DBOMONNOHHAS cyAb0a pudoCcOM.

Kparkas xapakTepucTHKa cTpoeHus 1 QyHKIIMOHUPOBaHUS anmnapata "oy mKu.

Kpatkas xapakTepucTHKa CTpOCHUS U (yHKIHOHUPOBAHHS SHAOMIA3MATHIECKOTO PETHKYIIyMa.
Kparkast xapakTepucTuka CTpoeHUst U (pyHKIMOHUPOBAHHUS MUTOXOHIPUH.

Kpatkas xapakTepucTHKa CTpOCHHUS U QYHKIIMOHUPOBAHUS [IEHTPUOJICH.

CkeneTHbie 00pa30BaHUS KIETKH.

OmnopHas 1 JBUTaTeNbHast CHCTEMBI KJIETOK B MX Pa3BUTHH M aJalTHBHOM pa3HOOOpa3Hy.
KpaTkas xapakTepucTHKa >KU3HEHHOTO KA KJIETKH (IIPO- HOYKAPUOTHUECKOM).

CBs13b )KU3HEHHOTO IUKJIA C Pa3HOOOpa3neM KIETOYHBIX MOJU(UKAIIHH.

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

Bo3HHMKHOBEHHE TeTepOreHHOr0 KJIETOYHOTO COCTaBa OpraHM3Ma, 00ecIeurBaloIero pasHoodpasue ero GpyHKIuii.
Pomns siapa v muToruiasmsl B AU hpepeHnnannuy KIeTok.

['ymopainbHbie U HepBHBIE (hakTopbl quddepenunposku. Onyxoineas TpaHchopmanus.
Teopun 3BONIOIMH TPO- U 3YKAPHOTHIECKON KIICTKH.

IlosiBIEHME OCHOBHBIX ANalTUBHBIX TPYII KJICTOK. COBpeMEHHHe MpeACTaBJICHUA 00 aJalTaluoreHe3¢C KJIETOK U UX
arperauui.

IlosBIIEHHE OCHOBHBIX aJallTUBHBIX I'PYIIT KJIIETOK.



MNPUJIOKEHME 1

5. OLIEHOYHBIE MATEPUAJIBI IJISI TIPOBEJEHUA TEKYIIEN U IPOMEXYTOYHOM ATTECTAIIUM

TunoBble KOHTPOJILHBIE 32IaHUS [JIS1 OLEHKU 3HAHUI, yMeHU i, HABBIKOB (2-3
npumepa)

IToka3aTenn U KpUTepHH OLlCHUBAHUSA
KOMIIETEeHIINH, KA ONeHUBAHUS

I 'paghuueckue 3a0anusn

3aoanue 1. IlocMoTpuTe Ha N300pa’KCHNE U OTBETHTE HA CJIEAYIOLINE BOMPOCHL:

1.

2. Ha kakue neTani mpubopa yKasblBarOT CTPEIKU?

Kakoii mpubop n3o00pakeH Ha pUCYHKe?

3. HccnenopaHus KaKUX GMOIOMMYECKUX OOBEKTOB MOYKHO IIPOBOJUT C
MOMOIIIBIO IAHHOTO Tpubopa?

4. Kaxumu cBOICTBAMH JOJKEH 0071a4aTh GHONOTHYECKHH 00BEKT, YTOOBI OBITH
MPUTOAHBIM JUIS U3yYeHHS Ha yKa3aHHOM npubdope?

5. Kakue orpaHHdYeHHs CyMECTBYIOT I H3ydEHH OHOJIOTHYECKHX 0OBEKTOB
TaHHBIM IPUOOpPOM?

Ouenusaemcsn: cioCOGHOCTb COOTHOCHUTD
onTHYeCKUil IPUOOD, 3HAsI €ro CTPOCHHE, C
KOHKPETHBIMH 331a4aMy M3yICHHS KIICTKH.

5 6annoe — NaHbl MOJIHBIE UCYEPIIBIBAIOIINE
OTBETHI Ha BCE BOTIPOCHL.

4 obanna TAHBI HEIOCTATOYHO IIOJHBIC
OTBETHl Ha BCE BOINPOCH WIH B OTBETaX
IMOITYTIIIeHBl HE3HAYUTEIbHBIC OITHOKH.

3 fanna — naHB OTBETHI HE Ha BCE BOIPOCHI
I B OTBETaX JONYHICHBI OIlII/I6KI/I.

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

1 oann — nanel pparMeHTapHBIC OTBETHI.

0 o6annoe — nanel PparMeHTApPHBIC OTBETHI U]
IMOITYIIICHBI CePhE3HBIC OINOKH.

3aoanusn

3adanue 1. IlogobpaTh METOA, C TIOMOMIIBIO KOTOPOTO MOKHO YBHJIETH B CBETOBOI]
MHKPOCKOIT YaCTHIIbI, TCOPETUICCKH HEPa3TMINMEIC B CBETOBOH MUKPOCKOIL:

a) METO/ YJIbTPaMUKPOCKOIINH;

0) (ha30BO-KOHTPACTHASI MUKPOCKOIIHS; B) METO]] KTEMHOTO IOJIS,;

r) uHTep(EepPSHIINOHHAS MUKPOCKOIIHS; ) OSPU3AIIHOHHAST MUKPOCKOIIHS;
e) (uryopecueHTHasi MUKPOCKOIIHSI.

Ouenueaemc;t: YMCHUC aHATTU3UPOBATD,
COIIOCTABJIATH 1 BLI6I/IpaTL H€O6XOZ[I/IMLIG
IMETOIbI I/ICCJ'IGZ[OBaHI/Iﬁ Ha OCHOBC
IMMCIOIINXCA 3HAHM.
CoOTBETCTBUE 0asuoB
[PACCTABJICHHBIX MTPOLECCOB:

u MPaBUIIBHO,

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

I 6ann — ecth 1Be OMIMOKH B BHIOOPE METOI0B
0 o6annosé — Oonee MBYX OMMOOK B BHIOOPE]
METO/I0B

TecToBbIC 32JaHAS
1) Kakue u3 nepeuncieHHbIX OpraHe/sl Haubojiee BaXHbI Uil OOeCTICUEHHs
KIJIETKU S3HEPIUEH:
1. Muroxonaun
2. HenTpocomsl
3. SAnpo
4. TTepoxcucombl
Kakyto posib BEITOTHSAET MAaTPUKC BHYTPEHHEH 000JI0UKH?
NHUTATEIbHYIO
PEryISITOPHYIO

CTPYKTYpPHYIO
3aILUTHYIO

RS

Kakwue opraneInibl BRICIIHX paCTCHUHN COEpKaT XJIOPOQHILL:
XI10poIIacTsl

IuTo301b

CekpeTopHbI€ My3bIPbKHI

Ouemwaemc;l: YPOBCHb 3HAHUA.

CooTBeTcTBUE ~ Oa)IOB |
BHITIOJTHEHHBIX 3aJaHHA B paboTe:

HIPaBUIIbHO|

1 6ann — BEpHBINA OTBET
0 0417108 — HEBEPHBIN OTBET

[ NS I

Snpo




I'paghuueckue 3a0anun
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3adanue 1. IIpoananusupyiite n300pakeHUE U OTBETHTE HA BOMPOCHIL:

Kakoii 06pekT m300paxeH Ha ¢pororpadun?
Kakune opraHouisl MOKHO pa3in4uTh Ha ororpadun?
Kaxas MeTonuka IpUMEHEeHa Ul BBIABICHUS JeTanel o0bekTa?

PO =

Kakue acrekTsl CTpOSHUS U )KU3HEIESTSIILHOCTH OpPraHu3Ma MOXHO U3y4aTh
[IPY TAKOTO POJia MPOKPAIIUBAHUH?

Ouyenusaemcsa: TPOBEpPKa HCIOJIb30BAHUS
BHAHUI KJIETOYHON OpraHu3aluu OOBEKTOB
[IPY MPOBEICHUN HAYYHBIX UCCIICTOBAHHN.
5 6annoe — naHbl MOIHBIE WCYEPIBIBAIOIINE
OTBETHI Ha BCE BOIPOCHI.
4 6Oanna — [1aHbl HENOCTATOYHO ITOJIHBIE]
OTBETHl Ha BCE BOMPOCHI WJIM B OTBETAX
IMOTTYIIIEHbI HE3HAYUTEIBHBIE OIIHOKH.
3 fanna — na"el OTBETH HE HA BCE BOIPOCH]
MM B OTBETAX JOMYIIECHBI OIIHOKH.
|2 6anna — nmaHLl OTBETHI TOJIBKO Ha YacTh|
BOIIPOCOB, JTOMYIICHBI CEPbE3HBIC OMIHOKU.
1 6asn — naHbl pparMeHTapHBIC OTBETHI.

0 6annoe — naHpl PparMeHTapHBIC OTBETHI U
ITOTYIIIEHBI CEPhE3HBIC OIUOKH.

Badanue 2. IIpoananmu3upyiite n300pakeHNE U OTBETHTE HA BOMPOCHL:

Kakoii 00bexT nzobpaxet Ha pororpaduun?
Kaxue opraHoubl MOKHO pa3iH4uTh Ha Gotorpaduu?
Kaxkas MeTonuka IpuMeHeHa JUIs BBISBICHHUS JeTalell o0bekTa?

PO =

Kakwue acrieKThl CTpOCHHUS U KU3HEAEATSIFHOCTH OPraHn3Ma MOXKHO H3y4aTh
MpY TAKOTO pojia MPOKPAIINBAHUH?

TecToBbIe 3a1aHUA

1) KakoBo npyroe Ha3BaHUE 3allpOrpaMMHPOBAHHON CMEPTH KICTKU:
1. Hekpos
Kucnopoanstii B3pbiB

Ouenueaemcs: 3HaHUE OCOOCHHOCTEH
KJIETOUHOM OpraHu3aluu U
(byHKIIMOHUPOBAHUS HA 3TOM YpPOBHE
OMOJIOTUIECKIX O0BEKTOB.

3) Ha rucrosiornyeckom mpemnapare clm3uctas 000JI09Ka MAIIEBOIa
[peacTaBlieHa:

1. MHOrocJI0MHEIM MIIOCKHUM
2. HeoporoBeBalomuM 3IUTETHEM

3. OmHOCTOWHBIM KyOHYECKHM SIUTEITHEM

3.  Juanenes
4. Arontos
2) I'ne B oykapHOTHUECKOH KIIETKE CHHTE3UPYIOTCS PHOOCOMBI: CooTBeTCTBHE GAIIOB U IPABUIILHO
1. B sHI0MI1a3MAaTHYECKOM PETHKYIYyME BLUOTHCHHbIX 33]HMH B pabote:
2. B Bakyossx .
2 5 \l 6ann —BepHBIN OTBET;
. LICHTPpOCOMAX 0 6annoe — HEBEpPHBIA OTBET.
4. B sapoimkax




4.

5.
4

OHHOCHOﬁHBIM MIPU3MaTUYCCKHUM DIUTCIIUEM

MHOroc/I0iHbBIM TUIOCKUM OPOTOBEBAIOIIUM SIHUTEIINEM
Ecmm yBennaenue okyisipa cocraisiet 10x, a oobexktnBa 20x, TO

PEe3yIBTUPYIOIICE YBETMUECHIE MUKPOCKOTIa OyIeT paBHO




IIpuniaoxenne 2.
MeTtoanyeckne ykazaHus AJjsi 0CBOeHUsI AucHuInHbI «[{uTonorus»

OcHoBHas1 IMTepaTypa
Bacumees 10.I'., Tpommu E.W., Srnos B.B. 2021. IMutonorus. 'mctomnorus.
Ombpuonorusa. M.: U3a-Bo «Jlaaey. 576 c.

JlonoJHUTEIBLHAS IUTEpaTypa
JonkoBa H.B., CaBenbeBa A.}O. 2021. I{utomorus. ['ucroiorus.
Ombpuonorus. JlaboparopHsrit mpakTukyM. M.: M3n-Bo «Jlaub». 144 c.

YacTh TeM IMOJHOCTbIO MM YaCTUYHO BBIHOCSATCS Ha CaMOCTOSTEIbHOE N3y4YCHUEC CTYJICHTOB. KauecTBO BEIIOIHEHMS
CaMOCTOSITEIIbHOM pa6OTH OLICHUBACTCA BO BpEMs TCKYLICT'O KOHTPOJIA U HpOMe)KyTO‘{HOI\/'I aTTCCTalluu. BOHpOCLI K JaHHBIM TCMaM
BKJITOUCHBI B CITUCKU BOIIPOCOB K 3a4CTYy.

Tembt u 3a0anus 013 camocmoamensvHoi padbomul

Tema 1. Knetka — 3neMeHTapHas €AMHUALIA )KUBOTO.
Ilens: ChopMupoBaTh MpeaCcTaBICHAE O KIETKE, KaK JIEMCHTApPHOW €AMHUIIE KHBOTO.
3aoauu:

1) HU3YYUTD MPEACTABIICHUC O KJICTKE, KaK O 3J'IeMeHTapH0171 CAWHUILIC )KUBOTO,

2) MO3HAKOMHTHCS C Pa3HOOOpa3UEM KIICTOK;
Jlononnumenvnas numepamypa 0is u3y4eHus memol:

1. Tucronorus, maronorus u smbpuororus. 2006. ITox pexn. FO.1. Adanacsesa, Kysnenosa C.JI., FOpunoit H.A. 7-e u3n. M.:
Menununa.
Konumponwusie eonpocwi:

1. ITouemy KkneTKy Ha3bIBAIOT AJIEMEHTAPHOM €AMHUIIEH )KUBOTO?
2. CyIIecTBYIOT JIM HEKJIETOUHbIE (DOPMBI )KU3HH?

3 . Kak nasbiBaeTcs J0TrMa, KyJla BXOJUT IMOJIOKEHHUE O KIICTKE, KaK SHGMCHTapHOﬁ CAWHHUIIC )KUBOI'O, U KTO €€ aBTOpI)I?

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

1) U3Y4UTH NIOJIOKEHUS KIIETOYHOU TEOPUH;
2) MO3HAKOMHTHCS C HCTOpHEH pa3pabOTKH KIETOYHOH TEOPHH;

3) MO3HAKOMHTHCSI C aBTOPAMH KJIETOYHOM TEOPHH.
Jlononnumenvnas numepamypa 0 U3y4eHus Membl:

. r ucroyorus, nuronorus u smopuonorus. 2006. [ox pex. FO.M. AdanacseBa, Ky3nenosa C.J1., FOpunoit H.A. 7-¢ u3n. M.:
Menununa.
Konmponsuwie eéonpocoi:

1. Hasosure nonoxenus KnerouHoit TEOPHUH.
2. Kro sBusercs aBTOPOM KJIETOYHOH Teopun?

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

Tema 3. lleHTpanpHas 1orMa MOJICKYISIPHOH OHOJIOTHU.
Lens: T1o3HAKOMUTHCS C COAEPIKaHNEM LIEHTPAIBHON JOTMbI MOJIEKYJISIPHON OHMOJIOTHH.
3aoauu:

1) H3YyYUTH LHEHTPAIBHYIO JOIMY MOJIEKYISIPHOI 6Hosiorny;

2) TMMO3HAKOMHUTHCA C BapuaHTaMH p€an3alinn HeHT'paHLHOﬁ JOTMBbI MOHEKyHHpHOﬁ OMOJIOTHH.
ﬂonwmumeﬂbnaﬂ Jaumepamypa ons U3yueHus memol:

I. r UCTOJIOTHsl, uToorus 1 amMopuoiorus. 2006. [Tox pexn. FO.U. Adanacsesa, Kysnenosa C.JI., FOpunoit H.A. 7-e u3n. M.:
Menununa.
Konmponwvusie eonpocoi:

1. B uem saxmouaercs ueHTpaibHAs 10rMa MOJICKYJISPHON 61OI0rHA?
2. ECTb 11 HCKIIOUEHNS 1 MO (UKAIMY LEHTPAIBHON JOTMBI MOJIEKYJISIPHON Orosiorun?

3. HcTopust OTKPBITHS HEHTPATBHOHN JOTMBI MOJIEKYJISIPHOI OMOJIOTHH.

Tema 4. OGiee cTpoeHue, THITEI U HOPMBI MUTOTHYECKHUX XPOMOCOM.
Lens: T103HAKOMUTBCS CO CTPOCHHUEM M KITaCCH(UKAINEH MUTOTHIECKHX XPOMOCOM.
3aoauu:

1) M3y4UTH 00IIIee CTPOSHHE MUTOTHIECKON XPOMOCOMBEI,



2) N3YYUTH TUIIBI MUTOTHYCCKUX XPOMOCOM;

3) U3y4IUTh (POPMBI MUTOTHYECKUX XPOMOCOM.
Jlononnumenvnas numepamypa ons uzyueHus memol:

1. Tucronorns, uuronorns u amoOpuosiorus. 2006. ITox pexn. F0.U. Adanacwesa, Kysuernosa C.JI., FOpunoit H.A. 7-¢ u3n. M.:
Menununa.
Konmponsuuie éonpocwi:

1. KakoBo obmee CTpocHHE MUTOTHYECKOH XPOMOCOMBI?
2. Kaxue CYLIECTBYIOT TUIIBI MUTOTUYECKUX XPOMOCOM?

3 . B uewm 3akmouaercs MeXaHU3M CYIEPKOMIAKTU3ANNA MAUTOTHICCKHUX XpOMOCOM?

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

1) N3YYUTh CTPOCHUC AAPbIIIKA,

2) MO3HAKOMHTHCS C POJIBIO SIPHIIIKA B KICTKE.
Jlononnumenvnas numepamypa 0ns u3yueHus memol:

l. Tucronorus, wuronorns u sambpuonorus. 2006. ITox pen. 10.U. Adanacrera, Kysnenosa C.JI., FOpunoit H.A. 7-e uzn. M.:
Menununa.
Konumponwusie éonpocuwi:

1. dro takoe SITPBIIITKO?
2. C 4eM CBS3aHO KOIMYECTBO SITPBIMIEK Bsape?

3.  Kak oGwscHsoTCs pa3HbIe TUIIBI SAPBIIIEK?

Tema 6. lluroruiazma.
Ilens: T103HAKOMUTECS C MOHATHEM UATOIUIA3Ma M €T0 COACPIKaHUCM.
3aoauu:

1) N3Y4YUTH COCTAB IUTOIIJIa3MBbI;

2) HU3Yy4YUTHh CBOICTBa OUTOIINIa3MBI.
,ZIonwmumeJlea}l Jaumepamypa onsa U3yueHus memaol:

1. Tucronorus, uuronorus u sambpuonorus. 2006. [Tox pen. F0.U. Adanacsera, Ky3nenosa C.JI., FOpunoit H.A. 7-¢ uza. M.:
MenuuuHa.
Konumponwusie sonpocuwr:

1. dYro BXOJHUT B COCTaB I[UTOILIA3MBI KIIETKH?
2. Kakumu cBOHCTBAMH o0JaaeT nUTOINIa3Ma KIETKH?

3. KakoB XuMHUECKHii COCTAB LIUTOINIA3MBI KJIETKH?

Tema 7. IlnazmaTudeckas MmeMOpaHa.
IJens: 1103HaKOMHUTBCS CO CTPOGHHEM U CBOMCTBaMU IJIa3MaTHYECKOIl MeMOpaHBbI.
3aoauu:

1) HU3YyYUTb CTPOCHUC IUIa3MaTHICCKOM M€M6paHLI;
2) IM03HAKOMHUTHCS CO CBOMCTBAMMU IJIa3MaTHICCKOM MGM6paHLI;

3) BBISICHUTh TPAHCIIOPTHYIO (YHKIHIO TJIa3MaTHUECKONH MEMOpaHBI.
Jlononnumenvnas numepamypa 0 U3y4eHUs Membl:

. r ucroyorus, nuronorus u smopuonorus. 2006. [Tox pex. FO.M. AdanacseBa, Ky3nenosa C.J1., FOpunoit H.A. 7-¢ u3n. M.:
Menununa.
Konmponvnsie eonpocwi:

1. Kakoeo CTPOCHHE MJIa3MaTHIECKOI MEMOpaHBI KJIETKH?
2. Yro Takoe NIMKOKaIHKC?

3. Kax OCYIIECTBIISCTCS] TPAHCIIOPT BEIIECTB Yepe3 MIa3MaTHuecKyo MeMOopany?

Tema 8. Annapar ['onbmxu.
Ilens: [103HAKOMUTBCS CO CTPOCHUEM U (PYHKIIMOHUPOBAHHUEM armapat [ oJIbIKu.
3aoauu:

1) M3Y4UTh CTPOEHUE amnmnapara I'onbxuy;
2) MO3HAKOMHTHCS ¢ PYHKIUAMHE anmapat [ oJIbHKu.
Jononnumenvnas numepamypa ons uzyueHus memol:

1. Tucronorus, uuronorns u amOpuonorus. 2006. ITox pen. F0.U. Adanacwesa, Kysuernosa C.JI., FOpunoit H.A. 7-e u3n. M.:
Menununa.
Konmponwnsie sonpocwi:



1. Kaxoso ctpoenue ammapata ['omabmku?
2. Uro takoe aukTHOCOMA?

3. Uem 06yCIOBICHO ONPEACICHHOE NIONOKEHN E anmapara ['oJIbIKH 110 OTHOLICHHIO K SAPY M LIUTOIIa3MaTHICCKOM
MeMOpane?

Tema 9. Knetouynsle BKIIOYEHMS.

Iens: T103HAKOMUTHCS ¢ Pa3HOOOPA3HEM KIICTOYHBIX BKIFOUCHUI.
3aoauu:

1) W3YYUTH TUTIBI KIIETOYHBIX BKIFOUCHUIT,

2) MO3HAKOMHTHCS C pa3HOO0pa3reM KICTOUHBIX BKIFOUCHUIA.
Jlononnumenvnasn numepamypa 01 u3yueHus memol:

l. Tucronorus, wuronorns n sambpuonorus. 2006. ITox pen. 10.U. Adanacrera, Kysnenosa C.JI., FOpunoit H.A. 7-e u3n. M.:
Menununa.
Konumponvusie 6onpocuwi:

1. Kakue tunsi knetounsix BRmouenuii CYIIECTBYIOT?

2. Kaxossl (YHKIIMH KIETOYHBIX BKITIOYECHUH?

Tema 10. )Ku3HeHHBIH ITUKT KIETKH.

Ilenw: 1103HaKOMUTHCS C KU3HEHHBIM ITUKIOM KIIETKH.

3aoauu:

1) W3YYUTH KU3HCHHBIA ITUKIT KICTKH;

2) MO3HAKOMHTBCS C Pa3HO00pa3reM KU3HEHHBIX [TUKJIOB KICTKU Y Pa3HBIX OPTaHU3MOB.

Jlononnumensnasn numepamypa Ona u3yueHus memol:

1. Tucronorus, uuronorus u sambpuonorus. 2006. [Tog pen. F0.U. Adanacsera, Ky3nenosa C.JI., FOpunoiit H.A. 7-¢ uza. M.:
MenunuHa.

Konmponwnoie éonpocut:

1. U3 xkaxux (a3 cocTOUT KU3HCHHBIH UK KICTKH?

2. ECTb 1M OT/INYHS )KU3HEHHDBIX LUKIOB KIETOK 9y- U MPOKApUOT?

Tema 11. nddepeHnpanyst KIETOK.

Iens: TIo3HAKOMUTECS C IIPOIIECCOM TUQPPEPEHINAIIH KICTOK.

3aoauu:

1) M3y4HTh npolecc qudhepeHnnanny KIeTok;

2) MMO3HAKOMHUTHCS C pa3HBIMU BapHAHTAMH W aHOMAIUSMHE B TU(P P EepEHIIHAITIH KICTOK.
Jlononnumenshnasn numepamypa 0nsa u3yueHus memol:

1. Tucronorus, uuronorns u smbpuonorus. 2006. ITox pen. F0.U. Adanacsera, Ky3nenosa C.JI., FOpunoit H.A. 7-e u3a. M.:
Menuuuna.

Konmponsnute sonpocet:

1. Yro rakoe — nuddepeHnuanus KieTok?

2. [puBenure npumeps! auddepeHnnay KIeTok?

3. Kakue BbI 3HaeTE aHOMAIINH B nuddepeHnnany KieTok?

Tema 12. PazHoobpazue KIEeTOK.
I[ens: 1103HaKOMHTECS ¢ Pa3HOOOPA3UEM KIIETOK.
3aoauu:

1) M3Y4IHUTh pa3sHOOOpas3ue KIETOK;

2) BBISIBUTH OOIIME YEPTHI U PA3IMYKsI B CTPOCHUH KIIETOK Pa3HBIX OPraHU3MOB.

JHononnumenvnuan numepamypa 0nsa u3y4eHus memol:

1. Tucronorus, uuronorns u ambOpuonorus. 2006. ITox pen. F0.U. Adanacwesa, Kysnernosa C.JI., FOpunoit H.A. 7-e u3n. M.:
Menuuna.

Konmponsuwie eéonpocot:

1. Kakue BUJIBI KJIETOK BEI 3HaeTe?

2. BosmoxeH 1 Mepexoa MeXIy Pa3HBIMH THITAMHU KIETOK?
1. Meroauyeckue MaTepuaJIbl ISl HOATOTOBKH M BbINOJIHEHUs J1a0opaTOPHBIX padoT

HpI/I IIOATOTOBKE K na60paTopHOMy 3aHATUIO CTYACHTDBI, UCIIOJb3Yysl MaTepHalibl J'ICKLII/Iﬁ n y‘IG6HLI€ HOCO6I/IH, MPUBCJICHHBIC B
CIIUCKE JUTEPATYPbI, JOJDKHBI HO,Z[pO6HO U3y4YuTh 0COOEHHOCTH O6’LCKTOB, C KOTOPbIMH HM HOPEACTOUT pa60TaTI). Baxno
BHUMATCIIbHO PACCMOTPETh pa3IMdHbIC I/I306pa)K€HI/I$I u (bOTOFpa(l)I/II/I 00BEKTOB peaACTOsALECTO na60paT0pHoro 3aHATHA. TOJIbKO
JICKIIUOHHOI'O MaTepuraia HEJOCTATOYHO, TaK KaK OH HE BKIIIOYACT HECKOTOPLIX TEM, HOHPO6HOCT€I7[, MpUMEPOB U HHHIOCTpaIIPIfI. B



x0Jic 1a00OpPaTOPHBIX PabOT CTYNCHTHI MPHOOPETAIOT HABBIKK M3TOTOBJICHUS MMOCTOSHHBIX M BPEMCHHBIX NPENapaToB KICTOK U UX
CTPYKTYD, & TAKXK€ yMEHHE PaboTaTh C IIUTOJOTHUCCKON TEXHUKOH.

3anamue 1

IIpuzomosenenue npenapama pacmumenvHoil Kiemku

Heab 3anaTusi: OBIafeTh METOIUKON H3TOTOBIICHMS MOCTOSHHBIX HUTOJIOTHYECKHX IIpenaparoB. Ha mpumepe moCTOSHHOTO
Ipernapara 03HaKOMHTBCS CO CTPOSHHEM PACTUTENBHOM KIIETKH.

OxpammBaHne KIeTOK KOXHIEI TyKa (Allium cepa) reMaTOKCHINH-303MHOM [ToTydeHne KOKHIIBI TyKa:

C BHIOM3MEHEHHOTO JINCTA JTYKOBHIIBI CKAJIBIIENIEM MU MPEMapoBaIbHOM UITIOH CHUMAeTCsl KoXKuIa. Jlydiie CHIMaTh TaKoOBYIO C
BHEITHEH CTOPOHBI; 371ECh KIETKU KPYIHEE M OTCTAIOT 0€3 Moaexamux KIeTok. CHATast KOXKHIA pacloaracTcsi Ha MpeAMETHOM
CTEKJIE B Karjle NPOTOYHOM BOJBI JUISl JIOKAJIM3ALUK HAWITYYIIEro y9acTka. DTOT Y4aCTOK JOJDKEH COCTOSTH U3 OJHOTO CJIOS LIENBIX
KJIETOK; Jaxke 0e3 OKpallMBaHUs B HUX JIOJDKHO OBITh BUJHO 4p0o. On0OpeHHbIH MpenoaaBaTeieM YIacTOK akKKypaTHO BhIpe3aeTcs
JIe3BHEM U ITOMEIAETCS Ha LEHTP MPeIMETHOro cTekiia. O4eHb akKypaTHO, QUIBTPOBaJIbHOM OyMarol, ¢ Hero yaaiseTcs Boja; Tak,
4TOOBI Ha SMUTEINHU HE OCTAJIOCH LIEJLTIOJIO3HBIX BOJIOKOH.

OxpaimBaHue KOXHUIIbI:

MOMEIICHUE KOXKHIBI B BOJHBIA pacTBOp reMaTtokcwinaa — 20-30 MuH;

-//-/I-1/-//-//-//-//- B BomomipoBoHY¥O Boxmy — 1 MHH;

-//-/1-1/-//-//-//-//- B pucTHNMpOBaHHYIO BOIy — 1 MUH;

-//-/1-1/-/-//-//-//- B BOomHBI# pacTBOp 3031MHA — 15 MUH;

-//-/1-1/-1I-//-//-//- B pucTHnIpoBanHyto Boxy —1 MuH. OOe3BOXHBaHHE 00pa3Iia U 3aKII0UYEHHUE ero B 0ap3aM:

00€3BOKMBaHKE MTOCIIEOBATEIbHBIM ITPOBECHUEM Y€pE3 CIMPTHI Bo3pacTaromeil konuenTpanun — 70%, 80% u 96% mo 1-2 mun
B KaXXOM;

MPOCBETIICHUE CPE30B B KCHIIONE — 2 MUH; 3aKJII0UYEHHE CPE30B B Oajib3aM; MPUKICHBAHHE ITUKETKH.

NB: BpEMs Hpe6I)IBaHI/ISI KOXHUIBI B TEMATOKCWIMHE U 503MHE MOXKET BapbUpOBaTh B 3aBUCHMMOCTU OT Ka4y€CTBa KpaCHTeHeﬁ u
xapakrtepa obpa3sua. XKenarerbHO KOHTPOJIMPOBATH 110J] MUKPOCKOIIOM CTENEHb MMPOKPAIINBaHuUs siAep (B Cllyyae reMaTOKCHIIMHA)
Y LUTOILIa3MHI (B cllydyae 3031Ha). [IpernogaBaresns mokasbBaeT METO 3aJIMBKH KaHaJCKUM Oalib3aMOM Ha IIEPBOM H3TOTOBJICHHOM
CTyJICHTaMH IIpernapare.

3apucoBaTh:

YdacTok okpameHHoro npenapara. O003HauNTh:

A1pa; TUTOIIIa3MY;

KJIETOYHBIE CTCHKH.

3anamue 2

IlIpuzomoenenue npenapama »#cugomHoI KiemKu

Hesan 3anaTHsA: OBIafeTh METOJUKONW HM3TOTOBJICHHUS INOCTOSHHBIX IMTOJIOTMYECKHX IpenapatoB. Ha mpumepe mocTOSHHOTO
IpernapaTa 03HaKOMHUTBCS CO CTPOSHHEM KUBOTHOM KIIETKH.

OxpalnBaHue KIEeTOK IJICHKH KOXKU JIATYIIKH (Rana sp.) TeMaTOKCHINH- 303MHOM

[TomyueHne TIICHKH KOXH JISTYIIKHU:

JlabopaHTOM 3apaHee CMBIBAETCS IUIEHKA C KOXKH JISATYIIKH. TakoBasi MOMEIAeTCs B BOASHON pacTBOP M XPaHUTCS B XOJIOAWILHUKE
JUIS HECKOJIBKUX 3aHATHH. OOpasen, HeoOXOMUMBIN Ul OKPALIMBAHMS, 3aXBAaTHIBAETCS NIPH IIOMOIIYM NHNETKH. {1 3TOrO Hajgo
B300JITaTh COJIEP)KUMOE COCY/Ia TaK, YTOOBIOBUIN BUIHBI OT/IEJIbHBIE TIJIABAIOIINE JIOCKYTKH IUIEHKH. TaKoBbIE XOPOIIO BUIHBI, €CITH
YKa3aHHYIO OIEpalfio MPOBOANTH B IIMPOKOJOHHOM cocyae (wamka IleTpm, KpHCTaIIM3aTop), YCTAaHOBICHHOM Ha TEMHOM
ocHoBaHMHU. He ciemyeT 3axBaThIBaTh CIMIIKOM 3aMETHbBIE WJIM OKpAalIeHHBIE B TEMHBIH I[BET (parMeHTH. B mepBoM ciydaer
obpazer OyzieT coCcTOATh N3 KIETOK, IIEJMKOM 3aII0JIHEHHBIX CIIM3BI0 M HE COJIEPXKAIINX S/Ipa, @ BO BTOPOM — U3 HECKOJIBKUX CIIOEB
MUTMEHTUPOBAHHBIX KIJIETOK. BBIOpaHHBINA JOCKYT NMOMENIAETCsl B KaIUII0 BOABI HA CEpEeIUHY IMPEAMETHOTO CTeKja, aKKypaTHO
pacrpasisieTcs penapoBajlbHON UIJION M paccMaTpUBaeTCs MOJ MUKpOcKonoM. Ecinu HanudecTBYeT JUIIb OJMH CJIOM KIIETOK B
GONBIIMHCTBE U3 KOTOPBIX BUIHBI 4Ipa MOXHO NMPHUCTYNATh K IPOLIECCY OKPAIIUBAHHS.

OkparvBaHue MICHKH:

MOMeIIIeHUe TUIEHKH B BOJHBIN pacTBOp remMaTokcuinHa — 20-30 MuH;

-/-1/-11-1/-//-1/-//- B BomonpoBoaHyt0 BoAy — 1 MHH;

-//-/I-1/-I/-//-//-//- B pucTHIMHpOBaHHYIO BOIy — 1 MHH;

-//-//-1/-/-//-//-//- B BOmHBII pacTBOp 03MHA — 15 MuUH;

-/[-/1-1/-1/-//-//-//- B pucTHnIpoBanHyto Boxy —1 MuH. O0e3BokHBaHUEe 00pa3Iia 1 3aKIFOYEHHE ero B Oamb3am:

00e3BOKMBaHME TIOCIIEI0BATEIEHBIM IPOBEICHIEM Yepe3 CIUPTHI Bo3pacraronield korneHTpanun — 70%, 80% u 96% mo 1-2 muH
B KaXKI0M;

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

NB: Bpemst npeObIBaHHS IUIEHKH B T'€MAaTOKCHIJIMHE M J03MHE MOXKET BaPHHPOBATH B 3aBHCHMOCTH OT KadecTBa KpacHTeled H
xapakrepa oOpasua. XKenaTeaTsHO KOHTPOJIMPOBATH T0JI MUKPOCKOIIOM CTETIEHb MPOKPAIINBaHUS sSAep (B Cilydae TeMaTOKCHINHA)
¥ IIMTOIUIAa3MEI (B cITy4ae 3031Ha). [IpenogaBarens MOKa3bpIBaeT METO 3aJTMBKH KaHAJACKUM 0ajb3aMOM Ha IIEPBOM M3TOTOBICHHOM
CTYACHTaMH IIperapare.

3apucoBaTh:

Y4acTok okpameHHoro npenapara. O6003HauUTh:

Snpa, nuTomasMy, KJIeToYHbIe 000IOUKH, TUTMEHTHBIE KIICTKH.

3aunamue 3

Annapam I'onvoorcu. Mopgponozus u cybmukpockonuueckoe cmpoenue. 3nauenue. JITusocomui
Hean 3ansaTus: [103HaAKOMUTBCS ¢ MUKPOCKOITMYECKUM CTPOCHUEM anmapaT [ oyb1KH.

Amnmapar ['onbmxu



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

PaccmarpuBaroTcs IOCTOSHHBIC Mpenapathl 9 u3 Kopooku 505. dparMeHThI yKa3aHHBIX IPENapaToB 3apUCOBBIBAIOTCS B allbOOMaX.
0O003Ha4aIOTCS: TUKTHOCOMBI C MPOKCHMANBHOW (IMC) W JUCTANBHOM (TPaHC) YAaCTSAMHM;, IUCTCPHBI, aMIyJISIPHBIC PACIIUpPEHUS
[IICTEPH, BaKyOJId, MUKPOITY3BIPBKH.

Martepmuan 3akperursiercs mo gortorpadusam: 1, 2, 3, 4. JInutepatypa

Crp. 291-304 (Yenmos, 2004).

JInzocombl

[ToBTOpsieTcs o0mas XapaKTepUCTHKA JIN30COM, X MOPQOIOrnieckas HEOJHOPOAHOCTh U maroyioruu. [Ipu 3TOM HcHonb3yeTcs
Tabmuma 7, a Takke wutocTpann u3 Yenmosa (2004: puc. 187-189).

3anamue 4

Mukpockonuueckoe u cyOMuKpoCKOnuieckoe cmpoenue MumoxoHopuil

Lean 3anaTus: [103HaKOMUTBCS ¢ MUKPOCKOITUYECKUM M CYOMUKPOCKOIIMYECKUM CTPOSHHEM MUTOXOHIPHH, a TAKXKE CENaTh
MOp}ODYHKIMOHAIBEHBIE BBIBOJIBL.

MuTtoxoHapun (XOHIPOCOMBI nomen altum)

Ha 3ansTHH NOBTOPSIETCS MCTOPHS OTKPBITHSI MUTOXOHAPHH, NX 0011as MOp(oIoTus, yIbTpacTpyKTypa, GyHKINH, OKUCIUTEIEHOE
(hochopmmmpoBanue, yBeIHUSHHE UX YHCIIA, aBTOPEIPOAYKIHS, OOIIHOCTE-XOHApHOM. [Ipr 3TOM HCnonp3yoTcs Ta0IUIH! 3 U 4.
PaccmartpuBaroTcst mocTOsSIHHBIE TIperapatsl 6, 7, 8 kopooku 505. @parMeHTsl YKa3aHHBIX [IPETIapaToB 3apHCOBBIBAIOTCS B
anpboMax. O003HAYAIOTCA: MUTOXOHIPHUH, BHEITHSS U BHYTPEHH:S MeMOpaHa (eciii BUIHBI), KPHCTHL

Martepmuan 3akperusiercs o gortorpadpusam: 1, 5-12. Jluteparypa

Ctp. 324-355 (Yennos, 2004).

3anamue 5

Pecnuuku, yczymuku u Mukpoeopcunku. Mesickiemounvie KOHMAKMbl

Hear 3anarus: [I03HAKOMUTBCS € MHKPOCKONMYECKHM M CYOMHKPOCKONHUYECKUM CTPOSHHEM pPECHHYEK, JXTYTHKOB W
MHKpPOBOPCHHOK. PaccMOTpeTh pa3inyHbIe BUbI MEKKIICTOUHBIX KOHTAKTOB.

PecHNYKH M KTYTHKH

Ha 3asATHN TOBTOpSIETCS CTPOCHNE XITYTUKOB M PECHUYEK, IIPHHIUI UX AEHCTBUA, (YHKIMOHATIbHAS MOP(OIIOTHS, @ TAKXKE CBSI3b
¢ uentpuoisiMu. [Ipn 3ToM ucnone3yercs Tabnuia 9.

PaccmartpuBaroTcst mocTOSHHBIH npemapat 16 u3 kopooku 505. Pecandku 3aprcoBeiBaroTess. O003HAYArOTCA:

cBOOO/IHAS 9aCTh PECHUYKH, Oa3zanbHbIe TeNbIa. MaTepuan 3akperuisercs o ¢ororpadusam: 12-16. Jluteparypa

Crp. 415-423 (Yenuos, 2004).

MukpoBOpPCUHKHU

[ToBTOpSsIETCS CTPOSHNE MUKPOBOPCHHOK, JIETAI0TCSI 3aMeyaHus 1o ux GpyHKunoHansHoi Mopdonoruu. [Ipu aToM ucnosib3yercs
tabmuna 10.

Paccmarpusatotcest potorpaduu 17 u 18. O6o3Hauar0TCss MUKpOBOpPCHHKH. JIuTeparypa

Crp. 384-385 (Yenuos, 2004).

MeKKIIeTOUHBIE KOHTAKThI

[ToBTOpsieTcst CTpOEHHE MEKKJIETOYHBIX KOHTAKTOB: IUIOTHOE COEJMHEHHE, 3aMbIKAalollNe IUIACTUHKH, 3asSKOPHBAIOIIUC
COE/IMHEHUs, JIECMOCOMBI, MOJYIECMOCOMBI, aATe3MBHBIC JIEHTHI, (POKAIbHBIE KOHTAKTHI, IIEIEBbIE KOHTAKTHI, KOHHEKCOHHBI,
CHHAIICHI, TU1a3MoziecMBbl. Jlenarorcs 3akmodeHust 00 ux GpyHKInoHaIsHOH Mopdonoruu. [Ipu 3ToM rcnone3yrores Tabummst 10 u
11.

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

Jlutepatypa Ctp. 254-268.

3anamue 6

Mukpockonuueckoe u cydomMuKpockonuueckoe cmpoenue aopa

Heusb 3anaTHsA: [103HAKOMHUTECS ¢ MUKPOCKOIUIECKUM U CyOMHUKPOCKOMMYECKUM CTPOSHUEM S7pa, a TAKKE ero
(yHKIMOHATIBHOM MOpdomoruei.

Snpo

Ha 3ansTm KpaTko MOBTOpPSETCS CTPOEHUE s/Ipa: siiepHast 000I09Ka, TPAaHCHIOPT Yepe3 Hee, AAPBIIKO. [Ipi 3ToM Hcronb3yercst
tabmuma 14, 15 u 17. CtyneHtaM Ipeuiaraercsl 3apucoBaTh yIbTPAMHKPOCKOIMYECKOe cTpoeHue snpa. O003HAUNTh: SICPHYIO
000J104KY, SIIEpHBIE ITOPBI, TETEPO- M DYXPOMATHH, SIPHIIIKO, PHOOCOMBI Ha BHEIIHEH 000JI0UKe.

PaccmaTpuBaroTcs mocTostHHBIN npenapar 1 u3 kopoOku 505. CTyneHThI 3apUCOBBIBAIOTCS KIETKH C SPaMH.

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

Crp. 151-214 (Yenmos, 2004).

Bansmue 7

Ilpuzomosenenue npenapama noJTUMEHHBIX XPOMOCOM

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

OxpalrBaHKe TOJIUTEHHBIX XPOMOCOM KIIETOK CIIFOHHBIX JKeJIe3 JIMIYMHKH KoMapa- 3BoHIa (Culex sp.)

W3BnedeHne MOTUTEHHBIX XPOMOCOM HX CIIFOHHBIX JKelle3 KoMapa-3BOHIA:

JKuBas wnm cBe)xeyMepIBICHHAS JIMYMHKA KOMapa-3BOHIIA 32)KMMAETCS IPENapoBaIbHON HIIION Onu3 cepenuHbl Tena. Jpyroit
UTJIOW IyTeM JABIKCHHS OT CEpPEIWHBI TEla BBIJABIMBACTCS COJEPKHMOE TOJOBHOIO KOHHA. Cpelu 3TOro COJACPKHMOTO
BBIOUPAIOTCS «XPYCTANBHBIC» J0JIbYAThIC CTPYKTYPHI, IPEACTABIIIONINE cO0O0 CIIFOHHBIC jkene3bl. CITFOHHBIC Kelle3bl OCTOPOKHO
TPAHCHIOPTHUPYIOTCS MPEMAPOBAIBHON UIJION B YIIyOJIEHHE TPEIMETHOTO CTEKIIA.



Oxpacka XpoMOCOM:

3mech OHHM 5 MUHYT (PUKCHPYIOTCS B alleTOYKCYCHOM cmupte, 3aTeM mnpoMeiBatorcs 45% CH3COOH wu okpammBaroTcs B
alleTOKapMHUHE B TeueHHe rnoiydaca. OKpaleHHbIE JKelle3bl 3aTeM KOHYMKOM IPEnapoBalIbHOM UIJIbI BEIBOIATCS U3 YriIyOJIeHUs Ha
INIaAKYI0 MOBEPXHOCTh, I€ MOKPBIBAIOTCS MPEIMETHBIM CTEKIOM M OCTOPOXXHBIMH KPYIOBBIMH JABIDKEHHSMH KOTOPOIO
pa3maBnuBaroTcsa. Ilocne 3Toro mpemapaT HOMEIIAeTcs IIOA MHUKPOCKON ISl PAaCCMOTPEHHS TPOKPAIICHHBIX ITOJUTEHHBIX
XPOMOCOM.

NB: TpaHCTIOPTHPOBKY XKeJe3 B YIIIyOJeHHE MMPEIMETHOTO CTEKIIa HAalO0 OCYIIECTBIATh OYCHb OCTOPOXKHO, BO N30EKaHHUE ITOTEPH
XpOMOCOM. PanioHanbHO TPaHCIOPTUPOBATH XKEJIE3bl, KATHYB HA HUX YKCYCHON KUCIOTOM.

3apucoBaTh:

[omutennasre xpoMocombl. O003HAYHTE:

MOJIUTEHHBIE XPOMOCOMBI; NTONIEPEYHbIE KOIbLIA.

3anamue 8

Paznuunsie munvt Knemounvix ékniovenuii. Popma, pacnonoscenue 6 knemre Lleab 3anaTusi: [103HaKOMUTBCS ¢ KIETOYHBIMU
BKJIFOUCHUSIMH, & TAKXKE UX JIOKaJM3alUel B KJIETKaX B 3aBUCUMOCTHU OT UX COCTOSIHUS M (D)YHKIIMOHAIEHON HArpy3Ku.

Tunsl BKIIIOUEHUI

Ha 3aHsTHN TPOMCXOINT KPaTKOE MMOBTOPEHUE THIIOB BKJIIOYEHHH B KieTKax. OOCYXIaroTcst OEIKOBBIE, )KHUPOBBIE M YTIIEBOIHbIC
BKJTIOUCHHUS, a Takke HEOOXOIMMOCTh CO3/aHMS 3aIlacoB. YKa3blBAIOTCA MOP(OJIOTMYECKHE MPHCIIOCOONICHHUS KIETOK JUIS
HaKaIUTMBaHMSA TOTO WM WHOTO THIA 3aMlaCHBIX BEIIECTB.

Wzydatorcs mocrosHAbIE mpenapatsr 10, 11, 12, 13, 14 1 15 u3 xopo6ku 505. 3apuCcOBBIBAIOTCS KIETKU C BKIIIOYCHHUSIMHU.
Jluteparypa

Crp. 400-420 (Yenuos, 2004).

IMPUJIOKEHUE 4

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

Ne 1.1, (OOHOBJIEHHBIH pa3fes padoyeil mporpaMmmbl  (OnucaHne BHECEHHBIX IPeKBU3MTHI JOKYMEHTAa, yTBEPAMBIIEr0
U CHUIITNHBI H3MeHeHUI M3MEeHEeHHUs
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