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4.1. llesd u 3a1a4M OCBOEHHUS U CIIUIIJINHBI

[enpro, MUTOIOTUN SIBISIETCS M3YYCHHE CTPOCHUS, (DYHKIIMH, OHTOreHe3a U (UIIoreHes3a
KJIETKH, a TaK)K€ B3aMMOCBSI3U MEXKIY KJIE€TKaMU M BHEIIHEH cpenoil. KieTka gBisieTcss OCHOBHOM
CTPYKTYPHOU M (PYHKIIMOHAIBHOW E€IWHUIICH >KMBBIX OpPraHu3MoB. M3ydas e€, MOXHO IO3HATh
KpPUTEPUM BCEX MKU3HEHHBIX BOINPOCOB. B pe3yinbraTe NpUMEHEHUS] COBPEMEHHBIX METOJ0B
WCCJICIOBAHMSI  YCTAaHOBIICHBI (DU3MKO-XUMUYECKHE CBOWCTBA, OMOXMMHYECKHH COCTaB U
MOJIEKYJISIpHAsI 1 aTOMHAs OpraHu3alus, Kak >KUBOTHBIX, TaK U PACTCHHUIA.

3ajaud U U3y4yeHue JUCHUTIIMHBI

3amaun:

- CTPOEHHUE KJIETOK IMPOKAPUOT U FYKAPHOT, a TAKXKE UX (QYHKIIMOHUPOBAHUE.

- cTpoeHHUe ¥ QYHKIUHU IIA3MAaTHYECKOW MEMOpaHbI KJIETOK, IIATOCKEIIETA.

- cTpoeHUe M PYHKIMH KIETOYHBIX OPTaHOUIOB, SApa KIECTOK H XPOMOCOM.

- )KU3HEHHOTO ITUKJIA KJIETKH, TPOIIecCOB TU(PPEPEHITUPOBKH.

4.2. Mecto nucuuniaunabl B crpykrype OIIOII BO

[{uTonmorus sBNs€TCS OJHOW M3 OCHOBOIOJATAIOUINX TUCIUILUIMH B COBPEMEHHOUW OMOJIOTHH,
ABJIIETCS B ONPEIEIIEHHOM CMBICIIE €€ METOJO0JIOTMYECKUM coziepkaHneM. Lluronorus — 3To Hayka
0 KJIETKe, KJIIETOYHOM opraHu3auuu xuBoid Matepuu. COBpeMEHHAs LIUTOJIOTUS M3Y4aeT CTPOCHUE
KIETOK, WX (YHKIMOHHPOBAHME KaK DSJIEMCHTAPHBIX JKHUBBIX CHCTEM, HCCIEeAyeT (YHKIIUU
OTJICIbHBIX KJIETOUYHBIX OPraHOUIOB, IPOLIECCHl BOCIIPOU3BEICHUS U MH. JIpyTHE.

BO3HHKHOBEHHE IHUTOJIOTHH KaK HAYKH OTHOCHTCS K MOMEHTY (OPMHUpPOBaHUS OIHOTO W3
KpyMHEUX 0000IeHni OUONIOrun - KJIETOYHON TeOpUH, LIEHTpaIbHas Uesl KOTOPO O eIMHCTBE
CTPOCHMSI W PpA3BUTHUSL JKUBOM MaTEpPHM HAa OCHOBE €€ KJIETOYHOW OPraHu3alldHi MOJHOCTHIO
COXpaHHJIa CBOE 3HAUEHUE JI0 CUX TIOP.

B mnacrosiee Bpemss B 0OmIed HUTOJOTHU MOXXHO BBIICIUTH JBA TJIABHBIX HAIpaBICHUS
WCCJICTOBAHHM, KaXKJIbI M3 KOTOPHIX UMEET CBOIO crieruuKy 3To: 1) uzydenue GpyHKIHOHAIBHOTO
3HAYCHHUST MOP(POJIOTHUECKUX CTPYKTYP U 2) CPaBHUTEIBHO-IIUTOIOTUUECKOE UCCIEAOBAaHUE OOIINX
3aKOHOMEPHOCTEN KJIIETOYHOW OpraHu3aliu.

Jns pemieHnss Bcex 3aad  CTOSIIMX IE€pEl COBPEMEHHOM ILIMTOJIOTHMEN HCIOJIb3YIOTCS
pa3MyHble METOAbl HCCIEAOBaHUS KIETOK: MHMKPOCKONMHYECKUHM, KYJIbTUBUPOBAHUE KJIETOK,
MUKPYPTHUH,  3aMOpPaXMBAaHUs-CKaJIbIBaHUS, (UKCAIlMM W OKPACKH,  ITUTOXMMHUYECKHE,
aBTopaguorpadpun, audQepeHuanbHOrO0  OKpallMBaHUS  XPOMOCOM,  (PpaKIMOHUPOBAHUSA,
xpomarorpaduu, snekTpodopesa u Jap.

[uTonmorus sBIsSETCS OOMIMTENBHON AUCIUIUTMHON MPY MOJATOTOBKE OakanaBpa.

Conepxkanne Kypca 0a3upyeTcsl Ha 3HAHUSX aHATOMHUHU, CUCTEMAaTHUKHU pacTeHHi, oOiei
Ouosoruu, OMOXUMHUH, SKOJIOTUU

N3yuenne uwuronoruu BeAeT K Oosiee TIIYOOKOMY TOHUMAHHIO MPO(PECCHOHATBHOTO
3HAUYMMBIX Y4EOHBIX KYpPCOB, TAKMX KaK T€HETHKA «MUKPOOHOIOTHHY, «(DU3HOJIOTUS PACTEHUI»,
«buodusuke», «buonorus pazMHOXKEHUS U Pa3BUTHUS», «IKOJOTUS» U Jp; YTO B CBOIO OYEpEb
OPUBOIUT K BBIPAOOTKE MHUPOBO33PEHUS, B3IJIAJla Ha TMPUPOJly KaK COBOKYIHOCTb
B3aMMOCBS3aHHBIX U B3aMOOOYCIIOBICHHBIX SIBJICHUN U MPOIIECCOB.

JlucuumiuHa OTHOCUTCS K 0a30Boii yacTu yueOHOro 1ukia — b,

Juctunmuna «L{utonorusy sBuseTcs 00s3aTeTbHOM.
«IuTonmonorus» npenogaercs B Teuenue 1 cemectpa Ha 1 kypce Ha ODO.

Ha uzyuenue kypca «llutonorus» orBonutcs 108 yacos (3 3.e.) (M3 HUX JIEKIHOHHBIX - 16,
naboparopHbiXx — 32, B ToMm uucie 10 3aHATHN B UHTEPAaKTUBHON (OopMe, U ISl CAMOCTOSTEIHLHOM
paboTel — 33 yaca), 3aKaHUMBAETCS DK3aMEHOM-27.

JucuumiuHa OTHOCUTCS K 0a30Boii yacTu yueOHoro nukia. [IpodeccnonanbHbIN UK.
JlucuummHa sBisieTcs 00s3aTeIbHOM.



4.3. TpeGoBaHus K pe3yJbTATAM OCBOCHHUS COAEPKAHUSA TUCUUIINHBI

IIponiecc M3ydeHus TUCHMIIMHBI HalpaBieH Ha (OPMUPOBAHHE SJIEMEHTOB CIIEAYIOLIMX
xomnereHMit B coorBercTBUU ¢ ®PI'OC n OIIOIlI BO no maHHOMy HampaBiI€HHMIO MOATOTOBKH
(cTIeManbHOCTH):

0) oomenpogeccuonanbubix: OIIK-S.

B pe3ynbrare ocBOeHUS TUCIUTIINHBI 00 yJAIOITUICS TOJKEH:

3HaTh:

a) JaHHBIE O KIIETKE, €€ CTPOCHHH, (PYyHKIIUSAX;

0) 0 (QYHKIMOHAIBHBIX OCOOEHHOCTAX OTIEIbHBIX OPraHU3MOB, a TAKXKE XUMHUYECKHIM
COCTaB U MEXaHU3M CaMOM KJIETKH;

B) O TIpoleccax KIETOYHOTO JENeHUS Ha OCHOBE MaKpOMOJEKYJ, HEeCyIuX
ounonorudeckyto napopmanuro (JJHK);

') CO3JaHKE U Pa3BUTHE KJIETOYHON TEOpUH, MO3HAHUS IUTOJIOTUN KaK CaMOCTOSITEIbHOM
HayKu

1) IpeICTaBICHUE O METOJOJIOTUU H METO/IaX COBEPIICHUN ITUTOIOTUU

€) OOIIHOCTh U Pa3INYUE B CTPOCHUU MPO-H IYKAPUOT, )KUBOTHON M PACTUTEIHLHOMN KIETKU

) UMETh YEeTKHE MPEACTABICHUS O CTPOCHUM MeMOpaH, CTPYKTYp LUTOIIA3MbI, HUX
GyHKIMM, a TakKe OEIOK CTUMYIUPYIOIIHHI, SHEPTeTHYECKOM, BAKYOJISIPHOM anmapaTe KJIETKH

3) OCHOBHBIE XapaKTePUCTHUKU MUTO3a, Mei03a, aMUTO3a, IIPEJICTABIEHNE O KAPOTHUHE.

M) O HeCnenupUYecKod W CHeIU(PUIECKOW OTBETHOH peaKIWu KJICTKHM Ha BHEITHUE
BO3JICHCTBUSL:
Ymers:

a) YCBOUTH JAaHHBIE O KJIETKE C MOMOIIBIO CBETOBOI'O MHUKPOCKOMA M JIPYTHMX METO/OB
UCCJIEIOBAHMUSI;

0) HaliTH B3aUMOCBS3b MEXKIY TEOPETUYECKUMHU BOMPOCAMH U  MPAKTUYECKUM
MIPUMEHEHUEM.

B) paboTaTh CO CBETOBBIM MUKPOCKOTIOM

T') pa3nuyaTh TPUHITUIBI YCTPOHUCTBA PA3IMYHBIX TUTIOB MUKPOCKOIIOB

1) aHATM3UPOBATH AIIEKTPOHHBIE PoTOorpaduu, pacro3HaBaTh KIETOUHbBIE CTPYKTYPHI.

€) HaWTH B3aUMOCBS3b MEXIY TEOPETHYECKUMH BOMPOCAMU U MPAKTUYECKUMU
MIPUMEHEHUSIMHU.

Baanerb:
HaBBIKAMH TPOBEIACHUS ITUTOJOTUYECKUX HUCCIIENOBAHUM W pabOThl C IUTOJIOTUYECKUM
o0opynoBaHUEM.
a) OCHOBHBIMH METOJIaMU TOATOTOBKU OOBEKTOB HCCIEAOBAHHUIO C TMOMOIIBIO CBETOBOTO
MUKpOCKOTIa, (PUKCAIIUU, OKPAIITMBAHUS, PUTOTOBICHUS JTaBIEHBIX MPENapaToB;
0) 3HaTh OCHOBHBIC MTPUHITUIIBI TIOJTOTOBKH OOBEKTOB K H3YUYEHHUIO C TTOMOIIBIO 3JIEKTPOHHOTO
MHUKPOCKOIIA.

Tabmumna 1
CoaeprxkaHue M CTPYKTYpPa THCHUILINHBI (MOLYJIsI)
Taoauna 1. Cogep:xanue pa3iejioB IMCUUNIMHBI
Ne Conepxxanue paszaena ®opma
pasena HaumeHnoBanue pazzaena TEKYIIETOo
KOHTPOJIS
1 2 3 4
1 IIpenmer, 3anaun Ucropus pa3BUTHS, metonsl, | K, JIP, T
JUCLUTUTMHBL, METOJIBI 3HAa4YEeHHUE LIUTOJIOTUH.
LIUTOJIOTUU




2 Crpoenue u GyHKIUA OO01re MOHSATHS O KIETKE K, JIP, T
KJIETOK Snpo kineTku
OpraHouipl KJI€TKU
3 Jlenenue KIeTOK Knerounsni muxin. Murtos. Amuro3 | K, JIP, T
Meiio3

4 Huddepennmanus kiaetok | [lonstre o muddepenmmanuu. Pons sapa u | K, JIP, T, P

IIMTOIUIA3MBI B iU epeHInanmm KIeTok
5 IlaTomorus KieTku IlaTonormyeckue WU3MEHEHHS B KIIETKE.

[Tapabno3, mapaHekpos

Tabnuma 2.

CTpyKTypa AU CHUIIMHBI

O6mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBisieT 6 3a4eTHhIX equHuIl (216 yaca)

Bun pabotbl Tpyn10eMKOCTb, 4aCOB
Ne Ne Bcero
ceMecTpa | cemecTpa
OO0u1asi TPy10€eMKOCTh 216 216
KonTakTHas padora: 48 48
Jexyuu (J1) 16 16
Ipaxmuuyeckue 3anamus (113)
Jlabopamopuwvie pabomut (JIP) 32 32
CamocrosiTesibHas padora: 141 141
Kypcosoii mpoekT (KII), kypcosas pa6ora (KP)!
Pacuerno-rpaduueckoe 3ananue (PI'3)
Pedepar (P)
Occe (D)
CamMocTosATeIbHOE U3YUYEHUE PA3/IEIIOB
KourposbHas padota (K)*
CamonoaroroBka (mpopaboTka U MOBTOPEHHE
JIEKIIMOHHOTO MaTepuaia u MaTepuana yaeOHUKOB U
y4eOHBIX TOCOOUI, TOJITOTOBKA K 1a00paTOPHBIM U
MPAKTUYECKUM 3aHITHUSIM, KOJUIOKBUYMaM, PyOe)KHOMY
KOHTPOJIIO | T.J1.),
[ToArOTOBKA U caaua JK3aMeHa’ 27 27
Buja uToroBoro KOHTpoJisi (3a4eT, IK3aMeH) 9K3aMeH JK3aMeH

Crpykrypa mucuunianasl (O3P0)

OO6m1as TpyA0€MKOCTh AUCHHUIUIMHBI cocTaBisieT 3 3aueTHbIX eaunmil (108 vaca)

Bun pabotsr Tpyn0eMKOCTb, HaCOB
No No Bcero
ceMecTpa | cemecTpa

OO6u1asi TPY10€eMKOCTh 108 108
KonTakTHas padora: 34 34
Jexyuu (J1) 17 17
Ipaxmuyeckue 3anamus (113)

Jlabopamopusie pabomut (JIP) 17 17
CamocrosiTeibHas padora: 47 47

Kypcosoit npoekt (KII), kypcosas pa6ora (KP)*

Pacuetno-rpaduueckoe 3ananue (PI'3)

Pedepar (P)

! Ha xypcoBoii mpoekT (paboTy) BEIAENSAETCS He MEHEe OJHOM 3a4€THOM eIMHUIIEI TPYJOEMKOCTH (36 4acoB)

2 Tonpko 1S 3a04HON (OPMBI 00ydIEHHUS

4 Ha xypcoBoif mpoekT (paboTy) BhIIEAETCS HE MEHEE OJ[HOM 3a4€THOM €IMHUIBI TPY10eMKOCTH (36 YacoB)




Bun pabotsr Tpyn0eMKOCTb, 4aCOB
No No Bcero
cemecTpa | cemecrTpa
Occe (D)
CaMoCTOsATeIbHOE U3YUCHUE PA3/ICIIOB
KonTponsHas padora (K)°
CamornoaroroBka (mpopadoTKa 1 MOBTOPEHUE
JIEKIIMOHHOT'O MaTepuasa U MaTepuajia yueOHUKOB U
y4eOHbIX T0COOuHi, MOATOTOBKA K Ta0OpaTOPHBIM U
MPaKTUYECKUM 3aHATUSIM, KOJUIOKBUYMaM, PyOeKHOMY
KOHTPOJIIO U T.J1.),
[MoaroroBka u caaya sx3amena’ 27 27
Bu1 H”TOroBOro KOHTPOJIS (3a4€T, IK3aMEH) 9K3aMEH 9K3aMCH
Paznens! qucuuminHbl, n3ydaeMbie B 1 cemectpe
KomnuecTBo yacoB
No
HanmMeHoBaHMe pa3ieoB AynuropHast Bre-
pas- pabora ay.
Bcero
Acna 1!lml ap paboTa
CP
1 2 3 4 5 6 7
1 [Ipenmer, 3a1a4n AUCIUILINHBI, METO/IBI ) 4 73
IIUTOJIOTUHI
) Crpoenne u GyHKIUH KIETOK 8 16 28
3 Jlenenue KIeTok 4 12 28
4 Huddepenmmarnus KIeTox 1 } 28
5 [Tatonorus kieTok 1 ) 29
Hmozo: 16 32 141
Pa3znens! aucuuninunsl, n3ydaemeie B 1 cemectpe (03P0)
KomuuecTBo vacoB
Ne
HaumenoBanue pasnenos AynuropHast Bre-
pas- pabora ay.
Bceero
Acna 1 lm!| pabora
CP
1 2 3 4 5 6 7

5 TonbKo st 3204HOM (GOPMBI 0OYUEHHS




1 [Ipenmer, 3ama4un TUCIMILTAHBI, METOBI 5 5 9
LIUTOJIOTHH
) Crpoenue u GyHKIUHU KIETOK 8 8 9
3 Jlenenue KaeTok 4 7 8
4 JuddepeHnmanus KIeTok ) ) 8
5 IlaTonorus KieTok 1 ) 9
Hmozo: 17 17 47
Taoauna 3
TemaTnueckuii mu1an Jeknuii no kypey «lunrosorus»
No
/o Tema Jluteparypa
IIpenmer, 3a1aun AUCUUIIIIAHBI. 1. Yenunos [O.C. Obmas nurtonorus. - M. - Hayka.
1. MeToabI IIUTOJIOTHH -1984.
2. Yennor [O0.C. BgaexgeHue B  KIETOUHYIO
ouonoruto. M: - UKC «Akanemkuuray. — 2005.- 495 c.
3. Yennos 10.C. Huronorus. — M. Uza.-Bo MUA, -
2010. — 368 c.
OO01ire NOHSTHS O KJIETKE 1. [Taymesa  3.II.  Ilpaktukym 1o
nutonoruu pacrenuil. - M. - Konoc. -1980.
2. Tpommn A.C. Huromorusa. - M. -
2. [Tpocsemenue. - 1970.
3. YennoB 1O.C. Manblii mpakTUKyM IO
muToaoruu. - M. -MI'Y -1977.
1. Po6eptuc , HoBunkuii. buonorus kineTku.-
M. - Mup. - 1973.
2. Tpommn A.C. Iwronorms. - M. -
3. SAnpo kierku [Ipoceemenue. - 1970.
3. Yennos 10.C. Huromorus. — M. U3a.-Bo MUA, -
2010. - 368 c.
OpraHouibl KJIETKU 1.  Yenmnos FO.C. O6mas nutonorus. - M. - Hayka.
-1984.
2. YenmoB HO.C. Bpemenue B  KJICTOYHYIO
ouomoruro. M: - UKC «Axagemkuura». — 2005.- 495 c.
3. Yennos 10.C. Huromorus. — M. U3a.-Bo MUA, -
4. 2010. — 368 c.
4. Tpommmn A.C. uronoruma. - M. -
[Tpoceemenue. - 1970.
5. Yenno HO.C. Manblif mpakTHUKyM IO
uToaoruu. - M. -MI'Y -1977.
1. PoGepruc , HoBunkmii. buonorus knerku.- M. -
5. Jenenue knetok. Mutos, amuro3 Mup. - 1973.

2. Tpoumn A.C. Iuromormsa. - M. -




[Tpocemenue. - 1970.

3. Yennos 10.C. Huromorus. — M. U3a.-Bo MUA, -

2010. - 368 c.
3. Csencon H. V¥aitoctap I1. Knerka. - M. - Mup. -
1980.
4. ®pank ['H. CtpykTypa u GyHKINU KIETKH. -
M. - Mup. - 1966.
5. Tpommn A.C. Uwromormsa. - M. -
6. Meiio3 [Tpocsemenue. - 1970.
3. Yennos 10.C. Huronorus. — M. Uza.-Bo MUA, -
2010. - 368 c.
6. [Taymesa  3.I1 [IpakTukym  mo
nuTonoruu pacrenuil. - M. - Komoc. -1980.
1. Tpommn A.C. IHurtonorus. - M. -
7 JuddepeHnmanus KIeTok [pocsemene. - 1970.
) PEHIHALL 8. Yennos 1O.C. Maublii mpakTUKyM IO
uToioruu. - M. -MI'Y -1977.
Yennos 10.C. Hutonorus. — M. U3a.-Bo MUA, -
2010. — 368 c.
6. Anbeprc u ap. MonekynsapHas OuONOTHsS
KJIeTKH. - M. - Mup. - 1986.
7. Yennos FO.C. O6mas uuronorus. - M. - Hayka.
8 [Tatonorus kieTok r1984.
) 2. Yenmo I0.C. Bsenenue KJIETOYHYIO
ouonoruto. M: - UKC «Akanemkuuray. — 2005.- 495 c.
3. Yennos 10.C. LHuronorusa. — M. U3a.-Bo MUA, -
2010. — 368 c.
Tabauua 4
JlabopaTopHblie padoThl
No No Kou-Bo
JIP | pa3nena HaunmenoBaHue 1a60paToOpHBIX paboT 4acoB
1 2 3 4
| | Muxkpockor. YcTpoHCcTBO MUKpockora. PaboTa ¢ MUKPOCKOIIOM. 5
PaGora ¢ pucoBanbHbIM anmapaToM. M3ydueHne o0beKTOB 10T
2 1 MHUKPOCKOIIOM. 2
3 ) DneMEeHThl MUKPOCKOTTHYECKOTO CTPOSHHUS OPTaHOUI0B 2
4 > [TnazmaTtudeckas memOpana. [Ipon3BogHbIC TITa3MATHYECKOM )
MeMOpaHBI.
5 o) Anpo xnerkn. XpomocoMsl. HyKkiIeMHOBBIE KMCIIOTHI. o)
6 ) Pemenue 3a1a4 mo MoJeKynspHO OUOTOTHH. o)
7 ) OpraHouipl BakKyoJIsIpHON CUCTEMBI. )
8 ) JIBymeMOpaHHbIE OPTaHOUIbI. )
9 2 HemeMmOpaHHbIE OpraHOU/IBI. )




10 ) Kontponbnas padota mo teme: «OpraHnouab». )
11 3 Henenune kiaeTku. MuTo3. AMHUTO3. )
12 3 [IpuroTtoBneHue 1aBaeHbIX NPENapaToB. o)
13 3 Metios. )
14 3 Muxkpocnoporenes. [Ipurorosienue npenaparoB U3 MbUILHUKOB 2
MIIEHUIBIL.
15 3 Bunousmenennsie xpomocoMsl. [IpurorosiieHue n1aBieHbIX 2
[IPEenapaToB U3 CIAIOHHBIX JKeJie3 AP030GhUIIbL.
16 3 KonrtponbHas pabora no Teme: «JleneHue KIESTKN. 2
Hroro 32
Ta6auna S
TemaTnueckuii niian 1adopaTopHbIx padot no kypey «lurosorns»
No
i Tema Jluteparypa ObopynoBanue
1. MuxkpockoIr. [Taymesa 3L | 1. buonornuyeckui MHKPOCKOII,
YcerpolicTBo [IpakTukym 10 | UCCJIEA0BATEIBCKUI MUKPOCKOIT;
MuKpockomna. Pabora | uutonorun pacrenuit. — | 2. [locTossHHBIE mpenaparbl pa3IuYHbIX
C MUKPOCKOIIOM. M. — Kounoc. — 1980. TUTIOB OOBEKTOB;
Yeunmop 10.C. Manmt
MPAKTUKYM 1o
guroyioruu. — M. — MI'Y -
1977

2. | Paborac [Taymesa 3.I1. | 1. Buonornyeckuii MUKpOCKOII;
PUCOBAJIBHBIM [IpaxkTukym 1o | 2. PucoBanpHBbIi anmnapar;
armapaToM. LUTOJIOTUN pacTeHuu. — | 3. OOBEeKT-MUKPOMETP, OKYJISp-
Nzyuenue oowektoB | M. — Komoc. — 1980. MHUKPOMETD;

101 MUKPOCKOIIOM. Yennos [0.C. Mansiii | 4. [TocTosiHHBIE IpENIApaThI;
MIPAKTUKYM 1o | 5. PucoBasbHBIN CTONHK.
guroyioruu. — M. — MI'Y -
1977
3. ONeMEeHThI YennoB [0.C. Manpiii | 1. Buonornyeckuii MUKpOCKO;
MHUKPOCKOIUYECKOTO | MPaKTUKYM no | 2. IloctossHHBIE mpemapaTbl KIETOK
CTPOCHUSA uutosioruu. — M. — MI'Y - | pa3nn4HbIX TKaHEH.
OpPraHoU/IOB 1977
4. IInmasmaTnueckas Uennos 1O0.C. Manwiii | 1. Buonoruueckuit MUKpoCKoOTI;
MeMOpaHa KJIETKH U | IPAKTHUKYM no | 2.  OnexkrtpoHHble ¢ororpadun U
€e MPOU3BOAHbIE uurosioruu. — M. — MI'Y - | npenapatsl co CTPOECHUEM
1977 I1a3MaTHYecKo MeMmMOpaHbl U ee
MIPOU3BOIHBIX.

5 | Aapo xnerkw. Yennos [0.C. Manprii | 1. bBuonornuecknii MUKpOCKOTI;
XpOMOCOMBI. MPaKTUKYM no | 2.. DOnektpoHHsle ¢ororpadun U
HyxknennoBbie uutosioruu. — M. — MI'Y - | mpenmaparel  cO  CTpOEHHUEM  sjpa,
KHUCJIOTBL. 1977 XPOMOCOM.

6 | Pemenue 3amay mmo
MOJIEKYJIIPHOMN

TabauIp! ¢ TeHETUYECKUM KOJIOM.
Ouooruu.
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7. Opranousl Yenunos 1O.C. Mansiit | 1. bruosornyeckuii MUKpPOCKOIT;
BAKYOJIIPHOU IIPAKTUKYM no | 2. IIpenaparst OpraHoOUI0B
CHCTEMBI uutosioruu. — M. — MI'Y - | BakyoJIsipHO# CUCTEMBI.
1977 3. Dnekrponusie poToprpadpum.
8. JIBymeMOpaHHbIE Uenno 10.C. Manwiit | 1. Buonoruueckuit MUKpOCKoOTI;
OpraHoubl IIPaKTUKYM no | 2. Ilpemaparsl ¢ MUTOXOHAPUSAMHU U
gurojiornu. — M. — MI'VY - | mimactugamMu.
1977 3. DnekTpoHHble poToprpaduu.
9. | HememOpanusie YennoB 10.C. Manpiii | 1. Buonornyeckuii MUKpOCKOII;
OpraHOUbI. IIPaKTUKYM no | 2. Ilpenmapatsl ¢ HemMeMOpaHHBIMU
uutosioruu. — M. — MI'Y - | opranongamu KJIETKH.
1977 3. DnexTpouHsie poToprpaduu
10. | KonTponbHas pabota
10 TEME: Harnsuelii Mmatepuan, TaOauLbl.
«Oprasoupi».
11. JleneHue KISTKH. Yennos 1O.C. Mansriit | 1. CoupToBKY;
Muro3. AMUTO3. IIPAKTUKYM 1o | 2. PacTBop KapMMHOBOI'O KpacHUTEJIs;
uutosioruu. — M. — MI'Y - | 3. IlokpoBHBIE€ U PEIMETHBIE CTEKIIA;
1977 4. @UKCUPOBAHHBIE KOPELLIKU
IIIICHULIBI, KYKYPY3bl.
5. IlpenapoBanbHbIE UTJIBI.
6. MUKpPOCKOTIBI
12 | IlpuroroBienue Yenuno [0.C. Manwiii | 1. CiupToBky;
JIaBJICHBIX IIPaKTUKYM 1o | 2. PacTBOp KapMMHOBOTO KPacHUTEIs;
[IperaparoB. uutosoruu. — M. — MI'Y - | 3. [TokpoBHbIE U IPEAMETHBIE CTEKIIA;
1977 4. DUKCUPOBAaHHbBIE KOPEILIKH
MIIEHUIIBI, KYKYPY3bl.
5. IIpenapoBallbHbIE UTJIBL.
6. MUKPOCKOTIBI
13. Meiios. Yennos 10.C. Mansni | 1. Mukpockomnst.
MPaKTUKYM no | 2. IlocrostHHble mpemnapartbl ¢ (azamu
nurojioruu. — M. — MI'Y - | meiio3a.
1977
14. | Muxkpocnoporene3. | Yennos O0.C. Mansiit | 1. CiupToBKY;
[IpuroroBnenue MPaKTUKYM 1o | 2. PacTBop KapMMHOBOT'O KpacHUTEJ;
[IpernaparoB U3 nurtosoruu. — M. — MI'Y - | 3. [IokpoBHbIE U IPEAMETHBIE CTEKJIA;
MBUIbHUKOB 1977 4. TIpITPHUKU KOJOCKOB pHCca H
MIICHUIIBI. IIEHUILIBI;
5. IlpenapoBajibHbIE UTJIBI.
15. Bunousmenennsle | Yennos 1O0.C. Mansiii | 1. CiuproBky;
XPOMOCOMBI. NIPAKTUKYM 1o | 2. PactBop kapMMHOBOT'O KPacHUTEIIs;
[Ipurorosnenue nutosoruu. — M. — MI'Y - | 3. [IokpoBHBIE U IPEAMETHBIE CTEKJIA;
JIaBJICHBIX 1977 4. JIN4UHKY TPpO30(UIIBL;
IIpenapaToB U3 5. IlpenapoBaiibHbIE UIJIBI.
CIIFOHHBIX JK€Je3
JPO30(UIIBL.
16 | KonrponbsHas pabota Tabnuupel W IUIaKaThl C TpollecCaMu

10 TEMC: «I[CJ'ICHI/IC
KIICTKI).

MHUTO34, aMHUTO3a U Melio3a.c

IIpakTH4eckue 3aHATHSA (CEMHHAPHI) He MPE1YyCMOTPEHbI
KypcoBoii npoekT (KypcoBasi padoTa) He NpexyCMOTPeHbI

Taoauua 6

CamocTosiTeJIbHOE H3YyYCHHE Pa3aejoB JUCHUIIJIMHBI
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No Kou-Bo
Bormpocsl, BEIHOCHMBIE Ha CAMOCTOSITEIBHOE U3yUEHUE
pazzena 4acoB
1 2 3
1 MeTopl ITUTOJIOTHYECKUX UCCIICOBAaHUN KIIETKH 4
o) XUMHUYECKUN COCTAB KIICTKU 4
o) [Tnazmaruueckas memOpana u €€ QyHKITUU 4
3 buocunTe3 Genka B KIETKe 4
3 DHIOPENPOYKIUS 4
3 DHepreTuyecKrii 0OMeH B KIIETKE. 5
4 Ponpb siapa 1 uroruiazmMel B porecce AuddepeHIInpOBKHA KIETOK 5
5 AmnonTo3 KJIETKH 4
Hroro 33
5 O0pa3oBaTesibHbIE TEXHOJIOTHH
Tabauua 7
HNHTepakTHBHBIE 00pa3oBaTe/ibHble TEXHOJOTHH, HCIHOJb3yeMble B ayIHTOPHBIX
b
3aHATHAX
Bun
Cemect 3aHATHUS Hcnonb3yembie HHTEpAaKTUBHBIE 00pa30BaTeIbHbIC KomuuectBo
TEXHOJIOTHH 4acoB
P o1, e,
JIP)
5 JI Opranouibl Ki1eTkH. BakyounsipHas cucrema. 2
Opranouibl KIeTKH. MUTOXOHIPUH U TUTACTU/IBL. 4
JIP Henenue kineTok. Muto3. MuToTHUYECKasI aKTUBHOCTD U 4
MUTOTHYECKUNA UHJIEKC
Uroro: 10

4.6 OneHouHble MaTepHuaJibl Uil TEKYHIEr0 KOHTPOJIA YCIIEBAEMOCTH U l'lpOMe)KyTO‘lHOi/i

arrecranuu(npuiioxenue 4)

Bomnpocsl Ha KOJJIOKBUYM

1.

10.

000 N OV LA W

[ToHsITHE O KJIETOYHOM IUKIIE.
Wnrepdasza.

Craguu MHUTO3A.

AMHTO3.

Tunel Meiio3a.

3UTOTHBIA MeHO03.

TI'ameTtHEBIM Meii03.
IIpomexyTOUHBIN MENHO03.

[Tytn nuddepenunanyu KIeTox.
[TonsiTve 06 MHIYKIIUH.

11. Ponb simpa B mporecce auddepeHunpoBKy.

12. Posib nutorIa3Mel B miporiecce 1udpepeHImpoBKH.
13. Dkcnpeccusi TeHOB.

14. TTonsitue o mapadbuo3se.

15. IlonsiTue o mapaHekpose.
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16. dusnonornyeckue U CyOCTaHIIMOHALHBIE U3MEHEHHS B KIIETKE.

®OH/JIbI TECTOBBIX 3ATAHUM 1151 KOHTPOJIBHBIX PABOT

1. Kakoii opranou; OTCyTCTBYET B ’)KUBOTHOM KJIETKE
1. MUTOXOHIpUU 3. KJIETOYHBIN LIEHTP
2. IUTACTUIBI 4. TN30COMBI
2. B kaxom u3 nepeuncieHHbIX opraHon1oB ooHapyxena JJTHK
1. chepocompl 3. XJIOpOILIaCThI
2. 3. peTUKyaIym 4. pubocoMbl
3. Kakoii opranous npegoxpanser KJIeTKy OT OTpaBlIeHUsI IPOAYKTaMHU pacriaja
1. MUKpOTETBIIA 3. IN30COMBI
2. IEPOKCHUCOMBI 4. BakyoJu

4.  Kak Ha3pIBaeTCsI XpOMOCOMa, y KOTOPOM NEpBUYHAs NEPETSHKKA OTAENSAET JBa PaBHBIX IO
JUIMHE T1jIeya

1. cyOMeTanieHTpruyeckas 3. CyTHUKOBas
2. MeTaleHTpuYecKas 4. akpolLeHTpuYecKas
5. B kaxkoM u3 opraHou10B NpOMCXOAUT (POTOCUHTES
1. Bakyomsix 3. xJopoIruiactax
2. neikomiacTax 4. LEHTPHOIAX
6. Kakoit opranous Bcrpeyaercst TONbKO B )KMUBOTHBIX KJIETKax
1. KJIETOYHBIN LEHTP 3. IEpPOKCHUCOMBI
2. JIN30COMBI 4. puboCOMBI
7. Kaxue opranounipl oTHOCATCS K MEMOPAaHHBIM CTPYKTypam

1. D.cerb, LUEHTPHUOIH, MUKPOTEIBLA, TU30COMBI

2. A.Tonpmxu, Bakyoiau, MUKPOTPYOOUKH, JTIU30COMBI
3. sm3ocomsl, A. ['onbaKu, TITMOKCUCOMBI, BaKyOJIN

4.  MUTOXOHJIPHH, XJIOPOILIACTHI, pPUOOCOMBI, LIEHTPHOIN

8. Ha kaxoit u3 craguii eneHus KIETKH MPOUCXOIUT PEIUIMKaus HEHTPUOIEH
1. metadaze 3. mpodaze
2. G-1nepuone 4. S- nepuone
0. Kakas u3 cTpyKTyp KJIETKHU Npe/CTaBlIeHa YETIPbMS TUIIAMU
1. pubocomsl 3. MUTOXOHJIpUU
2. BaKyoJu 4. TU30COMBI
10.  Kakoii opranou]; BBIIOJIHSET (GYHKLNIO MUILEBAPEHUS
1. Bakyonu 3. A T'onpmxu
2. I30COMBI 4. TTMOKCHUCOMBI
11. Kakoil opraHow KJIETKH BBIIOJHSIET CEKPETOPHYI, CETPEralliOHHYI0, TPAHCIOPTHYIO
byHKIIUN
1. A. T'onpxu 3. IEPOKCUCOMBI
2. D. peTUKyIyM 4. chepocomsr
12. JIHK kakux OopraHu3MOB «Tojas», U MPECTaBIsAeT co00i 1 pernauKkoH, UMEET KOJBIEBYIO
dopmy
1. rpu6oB 3. )KUBOTHBIX
2. 6akrepwuii 4. HU3IIKX pacTEHUI
13. Kaxoit opranonn coctout Ha 50% u3 PHK
1. nerTpuonu 3. cepocombl
2. puboCcoMBbI 4. IepOKCHCOMBI
14.  C kakuM OpraHou/IoM HaXOAUTCS B TECHOW CBA3M sIPO
1. 3. ceTbio 3. BaKyoJIbIO
2. A. Tonbxu 4. nu30coMaMu
15. Kakoii opranouj KJI€TKU IpeACTaBICH IBYMs TUIIAMH
1. KJIETOYHBIN LEHTP 3. TM30COMBI
2. D.peTuKyiaym 4. MUTOXOHAPUH
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16.  OT KakuX CTPYKTYp KJIETOK 3aBUCUT HUHTEHCUBHOCTD JbIXaHUS

1. xJa0pomiacToB 3. MUTOXOHJIpUH
2. MUKpOTeJIer] 4. A. T'onbmxu
17. Kaxkue ctpykrypsl kinetok conepxar komiuieke JHIT (JJHK+ ructon)
1. MuUKpOdHITAMEHTBI 3. MUTOXOHJIpUHU
2. naacTUbl 4. XJ10pOoIIacTbl
18. Kaxkue Tenbiia 6akTepuil BRIMOTHSAIOT GYHKIIMN aHATOTHYHBIC (DYHKITUSAM MUTOXOHIPUN
1. cBOOOAHBIE PUOOCOMBI 3. JameIutbl
2. ME30COMBI 4. rpanyibl XJopoduiia
19. U3 ckonbku (OTOCHCTEM COCTOUT (POTOCHHTETHUECKUI KOMILIEKC
1.2. 3.4
2.1 4.6
20. Kaxkoit opraHon COCTOHUT U3 ABYX CyOBEIUHUIL
1. A. Tonpmxu 3.D. cetpb
2. pubOCOMBI 4. cepocombl
21. B xakoM opraHouje coaepxkarcs crenupuyeckue (QEpMEHTHI, KaTaTu3UPYIOIIUe
oTpesieNIieHHbIE PeaKIuu
1. nu30comax 3. MUKpoOTeJbIax
2. MUTOXOHJIPHUSIX 4. cepocomax
22.  Kakoill opraHouji Ha3bIBalOT MacCJISIHOM Karieu
1. rnukorexn 3. MUKpOTEJbLA
2. cepocoma 4. nepokcucomMa
23.Kakoii opranouj 0epet Havyano oT 3. ceTu
1. nu30CcOMBI 3. A. Tonpmxu
2. MUTOXOHIPUU 4. Bakyosu
1. Ha moBepxHOCTH Kakoro OpraHouja pacrojyiaralorcsi (EepMEHTHBIE CHUCTEMbI CHHTE3a
YTJIEBOJOB U JIMIHUIOB
1. A. T'onpmxu 3. XJIOpPOILJIaCTOB
2. 3. peTUKylyma 4. aMHJIONIACTOB
25. CoBOKYITHOCTb MEMOPAHHBIX CUCTEM UM BaKyoJIed HOCUT Ha3BaHUE:
1. mepoxcucom 3. IUKTHOCOM
2. TTTMOKCUCOM 4. pubocom

26. B xakoMm opranoujie BcTpeuarotcs Fi-uacTuib

1. nenTpuoIIX 3. xJIoporuiacrax
2. MUKpOTEIbIIaX 4. MUTOXOHAPHUSAX
27. Kakoe KoIM4ecTBO SHEPIUHU BhleseTcs B Buae MoieKysibsl AT® Ha aHaspoOHOM 3Tare:
1. 20 xJIx 3. 2600k Ix
2. 200 x/Ix 4. 20 xxan
28. KneTouHslil IIEHTp BCTpeyaeTes :
1. BO Bcex KileTKax 3. TOJBKO B KJIETKaX pacTeHUi
2. TOJIBKO B KJIETKAX KUBOTHBIX 4. BO Bcex KJIETKaxX, KpOMe HEPBHBIX
29. I'ne pacnonaratotcst pepmenTsl cuHTe3a ATD u npixaTenbHble PepMEHTHI
1. Ha BHemIHeN MeMOpaHe 3. B MaTpuKce
2. Ha BHYTpeHHeW meMOpaHe 4. Ha MeMOpaHe TUIIaKOUIOB

30. K HemeMOpaHHBIM CTPYKTypaM KJIETKH OTHOCSTCS
1. cepocombl, puOOCOMBI, MUKPOTPYOOUKH
2. pubOCOMBI, KJIIETOUHBIH LIEHTP, MUKPOTPYOOUKH
3. cepocombl, MUKpO(UITAMEHTHI, TEPOKCHCOMBI
4. pubocompbl, chepOoCOMBI, JIN30COMBI
31. B kakom roxy Ob1a OTKpBITA HIOMIIa3MaTHYECKas CETh
1. 1898 3.1665
2. 1945 4.1770
32. Kakoii opraHou/1 BBIOJHSAET (QYHKIIMHU CeTperanui, HAaKOTUICHHsI, CHHTE3a, TPaHCTIOpTa
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42

43.

44.

45.

46.

1. A. Tonpxn 3. MUTOXOHJIpUHU

2. TU30COMEI 4. TITNOKCHUCOMBI
Monekyna JIHK He BcTpeuaercs B:

1. MuTOXOHIPUHN 3. XJIOpOIIACTHI

2. A. T'onpmxu 4. spo

3. ceTh 00eCTIeYnBaET:
1. TpaHCIIOPT OPraHUYECKUX BEIIECTB
2. CUHTE3 YIJIEBOJIOB U JIUIUIO0B
3. cuHTe3 Oenka
4. BEpHBI BCE OTBETHI
K kakoli CTpyKType IprUMEHUM TEPMHH «JIBOHHOMN OyTEepOpOI»:

1. MUTOXOHIpUSIM 3. A. I'onpoxu
2. IIa3MojieMMe 4. xnopormactam
I'pansb! — 310!
1. ckomeHne TUIOKOUI0B 3. CKOIUIEHHUE JIaMeIll
2. opraHou/ibl JbIXaHUS 4. npou3BO/IHbIE BHEILIHEH MEMOpaHbl
Kakue Tpu Tuna pu6ocomansnoit PHK Berpeuarores y npokapuot
1. 288, 1685, 5S 3. 268, 288, 5,85
2.268, 168, 5S 4.5,88S, 58S, 26S
OT Kakux OpraHoMJI0OB 3aBUCHT LIBET LIBETKOB pacTEHUN
1. rmrokcucom 3. Bakyonei
2. niaacTun 4. Mme30coM
OpnuHakoBo M cTpoeHue A. ['oJIb/KU B KJI€TKaxX pacTeHUH U )KUBOTHBIX
l. na 2. HeT
VY Kakoi CTPYKTYpBbI B IIOIIEPEUHOM pa3pe3e Mbl BcTpeuaemcs ¢ popmyoit 9+2
1. MuTOXOHIpHIA 3. JTOKHOHOXEK
2. LEHTpUONIEH 4. )KTYTUKOB
['e HaxoxasTCs pepMEHTHI KUCIOPOIHOTO IMYTH pacnaaa
1. B muTomnaszme 3. B 1M30cOMax
2. B CTpOME XJIOPOILJIACTOB 4. B MUTOXOHAPUAX
. B xakom rosty 6bU1M OTKPBITEI pUOOCOMBI
1. 1945 3. 1955
2. 1989 4. 1665
I'ne nokanu3zyrores pepMeHTsl, pazpymatonie H2O2
1. B rmmokcucomax 3. B 1M30coMe
2. B IEpOKCHCOMax 4. B BaKyoJIsIX
B kaxom roay Obl1a npeuiokeHa KiIeTouHasi TEOpHst
1. 1665 3. 1839
2. 1680 4.1810
Kakux opranouioB 60Jibliie BCEro B KJIETKaX, CAHTE3UPYIOIIMX CTEPOUIHbIE TOPMOHBI
1. rpanynsipHas 3. ceTh 3. chepocom
2. IM30COM 4. rmagkas O.ceTb

beckuciaopoaHpiii ATan YHEPreTHIECKOro 0OMEeHa UJIET 3a CUeT
1. bepMeHTOB TITMKOKAIMKCA
2. (hepMEHTOB JTH30COM
3. ¢pepMEHTOB paCTBOPUMOI YaCTH IIUTOIIA3MBI
4. pepMeHTOB MaTpUKCa MUTOXOHIPUI

47 HaGop¢epMeHTOB AJisl 3TOTO pacraja JeKUT Ha BHYTPEHHUX MeMOpaHax MUTOXOHPUI

48.

1. DOATOTOBUTEILHOIO 3. a3poOHOTO TJIMKOJIN3a

2. aHa’pOOHOTO TIIUKOJIN3A 4. 6eCKHCIOPOJHOTO TIUKOIN3a
CyMMapHas peakiusi TEeMHOBOM cTaguu (pOTOCHHTE3a

1. C3HeO3+H20+ATDO—CsH1206+02

2.6 COx+24 H—CsH1206+2 H20
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3.3 CO; +22 H—2 CeH1206+2 H-O
4.6 CO+24 H—-CsH1206+6 H2O
49. Pub0coMBI UMEIOT THAMETP

1.10 A° 3.40-50 A°
2. 150-200 A° 4. 400-500 A°
50. B cekpeTopHBIX KIIETKaX B OOJIBIIOM KOJHMYECTBE BCTPEUYAOTCS
1. rmagkuit . peTUKYIyM 3. IN30COMBI
2. rpaHyJIMPOBAHHBIN J. pETUKYIYM 4. MUKpOTEIbLIA
51. Bce MUTOXOHAPUM CUHTE3UPYIOT
1. yrneBosl 3. AT®
2. )KUPBI 4. IpOTEUHBI
52. MeMOpaHHbIE MELIOYKH XJIOPOIUIACTOB HA3bIBAOTCS:
1. rpanbl 3. THIaKOUIbI
2. TaMeIbl 4. TUKTUOCOMBI
53. Kakue opranou/ibl pa3MHOKAIOTCS JICJICHUEM
1. Tu30CcOMBI 3. MUKpOTETbIIA
2. A. T'onbmxu 4. MUTOXOHAPUH
54. Kakoii opranoui yuacTByeT B (POpMUPOBAHUM BEPETEHA JICJICHUS
1. KJIETOYHBIN IIEHTP 3. A. T'onpmxu
2.D. ceThb 4. MUTOXOHAPUU

55.1luTomnasmMa — 3TO:
1. BOJIHBIN pacTBOp COJEM M OpPraHMYECKHUX BEILECTB, BMECTE C OPraHOMAAMU KJIETKHU, HO
0e3 smpa
2. pacTBOp OPraHMYECKUX BELIECTB, BKIIOYAIOIMUN AP0 KIETKH
3. BOAHBIN pacTBOP MUHEPAIBHBIX U OPIrAHUYECKUX BEILECTB, BKIIOYAIOUINM BCE OPraHOU/IbI
KJIETKH BMECTE C IpOM
56. Kakyto u3 nepeuucieHHbIX QyHKIMIA M1a3MaTHyeckas MeMOpaHa He BBITOJIHSAET
1. TpanCnIOpT BelecTB 3. B3aMMOJEICTBHE C APYTUMU KIETKaMU
2. 3aIIUTY KJIETKH
57. OcHOBHBIE (PYHKIINU JTU30COM
1. cunTe3 6enKoB
2. pacleruieHre OpraHMYeCKUX BEIIECTB KJIETKU 10 MOHOMEPOB
3. u3buparenbHble TPAHCIOPT BELIECTB
4. IUHOIATO3
58. OdyHKIMSA MIEpOXOBATON YHAOIUIA3MATUYECKON CETH
1. TpaHCIIOPT BELIECTB U CUHTE3 OEIIKOB
2. mepeBapuBaHNE OPraHUYECKUX BEILECTB
3. yyacTHe B MEXKKJIETOYHBIX KOHTAKTaxX
4. oOpa3zoBanue pudbocom
59. Kakue u3 opraHouI0B KJIETKH OTHOCATCS K HEMEMOPAaHHBIM KOMITOHEHTaM

1. sapo 1 TM30COMBI 3. OIIC

2. A. Tonpmxn 4. puGoCcoMBI
60. I'mapoduibHbIE MOBEPXHOCTH MEMOpPaH 00pa30BaHbI

1. HENMOJAPHBIMU XBOCTAMHU JIUITHIOB 3. 6enxamu

2. ONAPHBIMU TOJIOBKAMU JIUTTHIIOB 4. yrneBojiaMu

61. OT 4ero 3aBUCHUT YMCIO MUTOXOHIPUH B KIIETKE
1. oT pa3mepoB KIETKU
2. 0T YpOBHS Pa3BUTHS OPTaHU3MA
3. oT QYHKIIMOHATLHON aKTHBHOCTH KIETKU
4. OT BCEX yKa3aHHBIX YCIOBHI1
62. B yeM nposBiIsieTcs: CXOJICTBO MUTOXOHIPHHA U XJIOPOILIACTOB
1. B AByMEMOpaHHOM IPUHLUIIE CTPOCHHUS
2. B Hamumuuu JJHK u PHK
3. B CITOCOOHOCTH K pa3MHOKECHHIO
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4 BepHBI BCE OTBETHI
63. Kakoii opraHon1 OTCyTCTBYET B )KMBOTHOM KJIETKE

1. MUTOXOHIpUHU 3. mIacTUALI
2. KJICTOYHBIN LIEHTP 4. MTM30COMBI
64. B kakoM U3 MepevyrCICHHBIX opraHon10B ooHapyxeHa JJHK
1. cepocombl 3. 3IIC
2. XJIOPOILIACThI 4. puboCOMBI
65. Kakoil opraHon1 BCTpeyaeTcsi TOJIBKO B JKUBOTHBIX KJIETKAX
1. KJIETOYHBIN LIEHTP 3. IEPOKCUCOMBI
2. IM30COMBI 4. pubocoMbl
66. Kakoii opranouj; mpeacTaBieH JBYMs TUITAMU
1. KJIETOYHBII LIEHTP 3. TU30COMBI
2. OITP 4. MUTOXOHAPUH
67. Kakue cTpykTypsl kiteTok conepxkat komruieke JJHIT (JIHK+ Genok-ructon)
1. MuxkpodrIaMeHThI 3. IIacTuabI
2. MUTOXOHJIPHH 4. XpOMOCOMBI
68.Kakue Tenpiia 6akTepuii BHINOTHAIOT GYHKIIUN aHAJOTHYHbIE PYHKIIMSM MUTOXOHAPUIN
1. cBOOOAHBIE pUOOCOMBI 3. mameIibl
2. IM30COMBI 4. rpanyisl xjaopoduiia
69. C kakuM OpPraHouOM HaXOJHUTCS B TECHOM cBsi3u A. ['0nbIxu
1. xsopormiactamu 3.9IIC
2. MUTOXOHJIPUSIMU 4. pubocomamu
70. Kakoii opranous cocrout Ha 50% u3z PHK
1. nerTpuonn 3. cepocombl
2. pubOCOMBI 4. IepOKCUCOMBI
71.B cocTaB Kakoro opraHoua BXOJSAT MUKPOTPYOOUKH
1. pubocom 3. ueHTpuonen
2. IEpOKCUCOM 4. A Tonbmxu

72.113 4ero cocTosIT MpOCThIE OEJIKH
1. amuHOrpYNIII
2. IIIIOTAaMHAHA U aMUHOKHCIIOT
3. aMUHOKHCIIOT
4. nunuaa u KapOOKCUIIBHOM TPYIIIbI
73. Ha yem 0CHOBaHO NOJIOKEHUE O €AMHCTBE PACTEHUN U )KMBOTHBIX
1. Ha OOLTHOCTH JUI HUX KJIETOYHOTO CTPOCHUS
2. Ha HAJIMYMH s17ipa B KJIETKax
3. Ha HAJIMYMHU TUTA3MAaTHYECKOW MEeMOpPaHBbI
4. Ha HAJIMYUU OPTAHOMJIOB
74. MeMOpaHHbIe KOMIIOHEHTHI IUTOILIA3MbI KJICTKU
1. uentpuonu, SI1C, nM30coOMBI
2. pubOCOMBI, MUTOXOHAPUH, TU30COMBI, A. ['01b1KH
3. Bakyosu, pubocomsl, A. ['obmxu
4. OIIC, A.T'onpxu, TM30COMBI, MUTOXOHIPUH
75. HemeMOpaHHBIE KOMIIOHEHTHI ITUTOTIA3MbI KIIETKH
1. neHTpuonu, pubOCOMBI, MUKPOTEIbIIA
2. uentpuony, rnaakas II1C, MukporpyOouku
3. LeHTPUOJIU, MUKPO(UIAMEHTBI, MUKPOTEJIbIIA
4. LEHTPHOIH, pUOOCOMBI, MUKPOTPYOOUKH, MUKPO(DUIAMEHTHI
76. @YHKIUY MJ1a3MaTHYECKOH MeMOpPaHBbI
1. 3amuTHas, OappepHasi, 3anacaromas
2. TpaHCIIOPTHAs, PELIENITOPHAS, MEKKJIETOUHBIX KOHTAKTOB, KaTAJIMTHYECKAs
3. 3amMTHas, peLenTopHas, OCMOTHYECKHH Oapbep, TpPaHCIOpPTHAs, MEXKIETOUHBIX
KOHTaKTOB
4. 3anacaroinasi, JHepreTUIeCcKas, 3aluTHAs
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77.OcHOBHBIE TPYMITBI MEMOPAHHBIX OEITKOB

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

1. bhepMeHTHI, KaTaIU3aTOPHI, IBUTATEILHBIC
2. penenTopHbie, CATHAIbHBIC, IBUTATCIIbHBIC
3. bepMEHTHI, pEIeNTOPHBIE, CTPYKTYPHBIS
4. peuleniTOpHBIC, TPAHCTIOPTHBIE, PEPMEHTHI
Kakumu BemecTBaMu 00pa30oBaH MIMKOKAIUKC KUBOTHBIX
1. OenkaMu 1 TAITUAAMUA
2.pepmenTamu u GenKamMu
3. BETBSIIIMMUCS MOJICKYJIAMH TTOJTUCAXapUJIOB
4. sxupamu, OeJIKaMu, yriIeBOIaMU

['1ie pacmosiokeHbl perenTopbl TKAHEBOM COBMECTUMOCTHU KUBOTHBIX KJIETOK
1. B rIMKOKaJIUKCE 3. B KJIETOYHOH 000JI0UKe
2. B KJIETOYHOM CTEHKE 4. B TUTa3MaTUYECKON MeMOpaHe

DyHKIMY A11pa
1. obecrieyeHne MeTabONMUYECKUX U TeHETUYECKUX (PYHKIUI B KIIeTKE
2. pa3MHOKEHUE
3. obecrieueHue npouecca JeneHus

Ort uero 3aBucUT (hopMa U CTPYKTYpa siapa

1. oT cTpoenus sapa 3. OT TeMIEPaTyPHBIX YCIOBUM

2. OT crienuanu3alum sjpa 4. oT pYHKIIMOHAJIBHOI'O COCTOSIHUS KIIETKH
Uro sBisieTcs CTPYKTYPHOM eIMHUIIEH XPOMOCOM

1. HyKII€03U T 3. pubOOHYKIICONTPOTEUT

2. HyKJIeocoMa
Yro Takoe xpomocoma
1. monexyna JJHK
2. CTpYKTypa OTBEUarolas 3a XpaHEHUE HACJIEICTBEHHON HHpOpMau
3. monekyna JIHK, coenunennas ¢ 6enkaMu-rucToHaMH
OcHoBHast QyHKITUSA AIEPHON 000JIOUKH
1. 3ammTa si1pa OT BHEIIHETO BO3AEHCTBUS
2. obecneuenune peruukanuu JHK
3. obecrieueHue U peryssius oOMeHa BELeCTB MEXy SAPOM U IIUTOIIA3MON
Oynkuuu rnagkoi JI1C
1. TpaHCTIOpTHAs, CUHTE3 OENIKOB M YTJIEBOIOB
2. TpaHCIIOPTHAsA, CUHTE3 JKUPOB U YIJIEBOJIOB
3. TpaHCnOpTHAs, CUHTE3 yriueBonoB U ATD
®yukuuu rpanynspHoi I11C
1. cuHTE3 YrIIEBOJOB U KUPOB, TPAHCIIOPTHAS,
2. cuHTE3 OENKOB U )KUPOB, HAKOIUICHHE
3. cuHTe3 OEIKOB, TPAHCIOPT, HAKOILICHNE
Huametp rpanyn pudbocom

1. 100-150 A° 3.150-200 A°
2.250-300 A°
Yro sBNsSETCA CTPYKTYPHOI OCHOBOM pribocom
1. reMHIIEIUTIONIO03A U LEJUTIOI03a 3. pubocomanwsuas PHK u xucinerit 6emox

2. pubocomanbuas PHK u kneruarka
Pa3mepsl MUTOXOHIpHI
1. 1-2 Mxm 3.20-25 MxkMm
3. 0,2-7 MKkM
Oyukuuu A. ['onbmxu
1. TpaHCTIOpTHAs W 3alUTHASA
2. nBUTATENbHAS ¥ CUTHAIbHAS
3. HaKOIUIEHHUE, cerperaiys, BblJielieHne IPOAYKTOB 0OOMEHa BEIlleCTB
3a cYeT Yero OCyIECTBISAETCS aBTOHOMHOCTh MUTOXOHIPUI
1. Hanu4ue Kpuct 3. vamnuue JIHK u pubocom
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2. HaIM4Yue ABOMHOU MeMOpaHbI
92. Kakue ¢pyHKIMU BRITOTHSACT A. ['0JIBIKH B paCTUTENBHBIX KIIETKAX
1. ygacTByeT B 00pa3oBaHUH PUOOCOM
2. y4acTBYET B IIOCTPOEHUU KJIIETOUHON CTEHKH
3. ygactByeT B 00pazoBanuu DIIC
93. 3a cuer KakuxX (PEpMEHTOB JTM30COM OCYIIECTBIISECTCS BHYTPUKICTOYHOE MMUIIIEBAPCHUE
1. kucnbIx 3. FOpPMOHAJIBHBIX
2. TUAPOTUTHUECKUX
94. CkoJIbKO ruapoa3 BhISBIEHO B JIM30COMAX
1. oxoso 10 3. oxono 80
2. okozo 60
95. ®yHKIIUHU TU30COM
1. oOMeH BerecTB
2. ayrodarus u rerepodarus
3. yaaneHue u3 KJIeTKH IPOAYKTOB pacnaaa
96. Kak mozpa3aesisiroTcst MUKpOTEIbIa B 3aBHCUMOCTH OT BBITIOJTHIEMBIX (DYHKIUH
1. IepOKCUCOMBI U INTHOKCHCOMBI
2. chepocoMBI U IEPOKCUCOMBI
3. IIIMOKCUCOMBI U JIN30COMBI
97. 3a cueT KakMX BEIIECTB BHIIOJHAIOT CBOM (PYHKIIMA MUKPOTEIbLA
1. depmenToB 3. ABUraTeIbHBIX OEIKOB
2. JIUIIUIOB
98. [IpoucxoxaeHne MUKPOTENEI]
1. oT mnazMaTu4eckoi MeMOpaHsbl
2. ot pacuupeHHbIX okoHYaHui J11C
3. oTpocTku prdocom
99. ®ynkuuu chepocom
1. cunTe3 6enkoB 3. CUHTE3 )KHPOB
2. cunte3 ATO
100. Kakue BemiecTBa 00pa3ytoT CTEHKH MUKPOTPyOOU€eK
1. 6enku-pepMeHTHI 3. curHanbpHbIE OENKH
2.0enKu-TyOyIUHbI
101. Pa3meps1 xnopomniacToB
1. 4-10 Mxm
2. 10-15 mxm
3. 1-2 Mkm
102. KonnuecTBo XJI0pOIIacToOB B KIETKE
1. 10-20
2.20-50
3.30-40
103. Yro Takoe rpaHbl B XJI0pOILIACTax
1. ckomIeHNe THIIAKONOB
2. Hapy>KHast MeMOpaHa
3. BHYTPEHHSSI MOJIOCTh
104. Tunakonel — 310:
1. mpou3BOHOE BHYTpEHHEN MeMOpaHbl
2. BaKyoJIb XJIOPOIUIACTOB
3. opraHouj XjaopoIiacTa
105. Jlamenisl CTPOMBI — 3TO:
1. npou3BOIHOE BHYTPEHHEH MeMOpaHbl, IPOTSKEHHBIE KOJIOHBI, COETUHSIIOINE IPAHBI
2. KUPOBBIE BKIIOYEHHUS
3. 0enKOBbIE BKIIIOUCHMSI
106. MemOpaHa BakyoJ€il Ha3pIBaeTCs
1. TonOMIACT



2. mua3mojaeMMa
3. obomouka
107. Y3 4ero cocTosIT LEHTPHUOJIU
1. U3 IBYX MaJIOYKOBUJIHBIX TEJEI]
2. u3 hepMeHTOB
3. u3 OJKOB U KUPOB
108. 13 4ero coCcTOUT KJIETOUYHBIN LIEHTP
1. U3 OJIHOM LIEHTPUOTIU
2. U3 IBYX LIEHTPUOJEH
3. u3 OJNKOB U KUPOB
109. Kakue coequHeHUs BXOIAT B COCTaB MUKPOTPYOOUEK
1. 6enKu-TyOyIuHBI
2. 6enku-hepMeHTHI
3. peuenTopHbIe OeNKU
110. Y3 yero cocTosT CTEHKU LIEHTPHUOJICH
1. u3 9 TpUIIIETOB MUKPOTPYOOUEK
2. U3 IyMIeTOB MUKPOTPyOOUeK
3. u3 hopmyibr 9+2
111. ®yHkMu neHTpuoaei
1. popmupoBanue BepeTeHa eneHus
2. hopMupoOBaHKE XPOMOCOM
3. bopmupoBaHHUE KJIECTOUYHON CTCHKU
112. ®ynkuum Bakyosen
1. 00ycnaBnuBaeT OCMOTHYECKUE CBOMCTBA KIIETKH
2. y4acTBYeT B THIPOJIN3€E BEIECTB
3. y4acTByeT B pa3MHOKECHHH

IIpuMepHBbIH NepeYeHb BONMPOCOB K IK3aMeHY

1. Mcropus pa3BUTHS LUTOJIOTHH.

2. MeToapl HUTOJIOTUYECKUX UCCIIEIOBAaHUM.

3. 3HaueHue IUTOJOTHH JUIsl MEIMLIUHBL U C/X U €€ MECTO Cpeu APYruX OMOJIOrHYeCKHUX
JUCLUIUINH.

4. CoBpeMeHHasi KIETO4YHasl TEOpHsl.

5. Ocob6eHHOCTH CTPOEHUS KJIETOK MTPOKAPHOT.

6. Oco0eHHOCTH CTPOEHUS KIETOK SyKapuoT.

7. [luTomnnasmMa KIETOK.

8. CTpyKTypa KJIETOYHBIX MEMOpaH.

9. D.cets.

10. A. T'onbmxmu.

11. JIn3ocomsl.

12. Muxkpotrenbua .

13. Bakyonu pacTUTENBHBIX KJIETOK.

14. CBs13b OPraHOHUI0B BaKyOISIPHOU CHCTEMBI IUTOILIA3MBI.

15. MuTtoxoHipuu.

16. Ilnactuasl.

17. Snepnas o6on0uKa.

18. CtpykTypa 1 XMMHsI KJIIETOYHOTO sApa - 2 Jaca.

19. Xpomatun uHTEp(Pa3HOTrO sapa.

20. IloHATHE O KJIETOYHOM ITHKIIE.

21. Unrepdasa.

22. Ctanuu MHATO3A.

23. AMHUTO3.

24. Tunel Meno3sa.
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25. 3UroTHBII MEN03.

26. 'ameTHEBI MEHO3.

27. IIpoMexKyTOUHBII MENO03.

28. Ilytu muddepeHunaniu KIeTox.

29. TlonsTue 00 MHIYKIUH.

30. Pons siapa B mporiecce audhepeHIMpOBKY.

31. Ponp nuToIasmel B rporecce nudhepeHIIupOBKH.

32. Dkcmpeccus TeHOB.

33. IlonsTue o mapadbuose.
34. TlonsiTue o napaHekpose.
35. ®u3HoNoruyecKue U CyoCTaHIIMOHAIbHBIE U3MEHEHHUSI B KIIETKE.

Pesynbrathl 00y4eHus
(KOMIIETEHIIMH)

OcHOBHBIE TTOKA3aTENN OLICHKU
pE3yJIbTAaTOB

BI/II[ OICHOYHOI'0O MaTcpualia

CnocoOHOCTh MPUMEHSTH
3HAHHUE Y TIPUHIIATIOB
KJICTOYHOW OpraHu3aIuu
OHOJIOrnYecKuX 0OBEKTOB,
OMO(pU3NIECKUX U
OMOXHMUYECKHUX OCHOB,
MEMOpaHHBIX MPOIIECCOB U
MOJICKYJISIPHBIX MEXaHH3MOB
JKU3HEICITCIIbHOCTH

Baanern:
METOIaMH OMOJIOTHYECKOTO
9KCIIEPUMEHT, JIeJIaTh
CaMOCTOSITEIILHBIN BBIOOP
MaTepuaia i METOIUKH,
AHATM3UPYET IKOJIOTO-
Oroaoruyeckre 0CoOOEHHOCTH,
OTIPECIIATH TAKCOHOMUYICCKUE
€IMHHILIBI
YMmerh:

paboTaTh CO CBETOBBIM
MHUKPOCKOTIOM UCTIOJIb30BaTh
COBPEMEHHYIO amnmaparypy npu
pabote ¢ OMOJIOTHYECKUMU
o0beKTaMU

3HaTh:

MPUHITUIIBI KIIETOYHON
OpFaHHSaHI/II/I KHNBBIX
00BEKTOB; CTPOCHUE U
CBOICTBA OCHOBHBIX
XUMUYECKUX; BEIIECTB KUBBIX
OpraHu3MoOB

Tekymuit KOHTPOJIb
YCIIEBAEMOCTH
[Ipomexxyrounas arrecranus
PyOexHblil KOHTPOJIb

7 YyeOHo-MeToaAuYecKoe odecneuyeHne JUCHUIIIUHBI

OcHoBHas1 JiuTEepaTypa

JIprouH b. Kntetku. M.: bunowm, 2011.
UYennos 10.C. [{utonorus ¢ s5ieMeHTaMu HeJutionsipHoi naronorun. M.: MHA, 2010.
Bepemaruna B.A. [utonorusi. M.: Axkanemus, 2012.
Bacwibes 10.I'., Tpommn E.N., Srnos B.B. [{utonorus, rucronorus, smopuosorus + CD.
"Jlanp" UzpatenbctBo: 978-5-8114-0899-3. ISBN: 2013 Tl'oa: 2-e uszn., ucnp. M3nanue:

576 ctp. OBC «Jlauby».

HekpacoBa M.M. OcHOBBI HIMTOJOTMH M OHONOTMU pa3BUTUA: y4eO. mocodue s
ctyneHToB By30B. CT'AY (CTaBpomnoiabCKuii TOCYapCTBEHHBIN arpapHblii YHUBEPCUTET)
N3narensctBo: 978-5-9596-0516-2. ISBN:2008'0a:152 ctp. OBC «Jlanby.

JlomoJiHuTeIbHAS JIUTepaTypa
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. [Taymesa 3.I1. [Ipaktukym no nuuronoruun pacrenuil. - M. - Kosoc. -1980.
. Tpommmn A.C. Lutonorus. - M. - IIpocsemenue. - 1970.

. Uennos 10.C. Manblii mpakTUKym 10 1utonoruu. - M. -MI'Y -1977.

. YennoB FO.C. O6mas mutonorus. - M. - Hayka. -1984.

. AnbGeptc u ap. MonekynspHas Ouonorus kietku. - M. - Mup. - 1986.

. I'mnGeprc C. buonorus passurus. - M. - Mup. - 1993.

. I'pun H. Crayr V. buonorus. - M. - Mup. - 1990.

. PoGepruc , HoBuuikuii. buonorus knerku.- M. - Mup. - 1973.

. Ceencon H. Yaiioerap I1. Knetka. - M. - Mup. - 1980.

10. TpymdH. buoxumust kinetounoit nudpepeHupoBku - M. - Mup. - 1976.
11. ®pank I'.H. Ctpykrypa u ¢pynkuuu kietku. - M. - Mup. - 1966.

12. Xom A., Kopmak. ['ucronorus. T.1.- M. - Mup. - 1982.

O 01O U K~ W~

Hepnounqecm/le H3TaAHUA

1. LuTonorus

2 [urorenernka

3. Hoxnansl Poccuiickoit AkagemMun HayK
4 Nzsectus PAH. Cepus Ouonoruueckas

HNHuTepHeT-pecypcsl
1. BuorexHonorus - COCTOSIHUE U NEPCIEKTUBBI
2. UncturyT nurosnoruu u renetuku Cubupckoro otaencHus PAH
3. ba3za nannbix Pubmed crareii B 6M0I0rH4eCcKHX )KypHaIax
4. baza 6uonornvyeckux naHubx Jemnapramenra c.x. CIIA
5. Bcepoccuiickuii HayyHO-UccienoBaTenbekuii uHCTUTYT M. H.W. BaBunosa (BUP)
6. O630p NCBI c caiita molbiol

MeTtoauyeckue yKazaHus K J1a00pPaTOPHBIM 3aHATHAM

1. [Maymesa 3.I1. ITpakTukym 1o nuronoruu pacteHuid. - M. - Kosoc. -1980.

2. Yenuos FO.C. Manblil npakTukyM 1o uurtosoruu. - M. -MI'Y -1977.

MeToauueckne yKa3aHus K IPaKTUYECKUM 3aHATHAM.

Meronuyeckue yKazaHMsT K  KYpPCOBOMY IPOEKTHMPOBAaHHIO M JAPYTUM  BUIaM
CaMOCTOSITENIbHON PabOTHI.

[IporpaMmMHOe  obecrieueHHE  COBPEMEHHBIX  HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH

4.8 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIUNIUHbI

®upma-
Ne H3TOTOBHUTEIb,
HanmenoBanue e TMHUIIBI Haznavenne, OCHOBHBIE XapaKTEPUCTUKH
/T Crpana-
MIPOU3BOIUTENH
buonornyeckuit
1 [Tonbmra MukpockonupoBaHue
MHUKPOCKOII
Uccnenosarenbckuit
2 I'epmanus MukpockonupoBaHue
MHUKPOCKOII
3 IMUKPOTOMHBIN HOXK Poccns [IpuroroBnenue cpe3oB il MOCTOSHHBIX
MpENnapaToB
bokc st mapauHOBBIX
4 o pad Poccus TepmocTaTupoBanue
BAIMBOK
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JIUCT UBMEHEHUI (IOMTOJITHEHUI)
B paGouyto mporpammy no auctuiuinHe «L{utonorus» mo HanpaBIeHUIO MOTOTOBKH
06.03.01 buonorus xknetku Ha 2020-2021 yaeOHBII Tox

No OnemenT (nyHKT) PITJ] | TlepeueHb BHOCUMBIX H3MEHEHUM [Ipumeuanue
(mononHeHui)

OO6cyxaeHa U peKOMEHI0BaHa Ha 3acelaHuM KadeIpbl

poTOKOJ Ne OT «__» 20 T

3aBenyromuii kageapoit

IIOAIHCH, pacmnfprBKa IoAIMCH, Jara
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