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AHHOTAIIUA

paboueii nporpammsl guctuianHbl b1.B.JIB 03.02 «@u3nonorus KIeTKH» 11

OATOTOBKH OakasnaBpa 1o HanpaBieHuio 19.03.01 buotexHomorus.

Ileas ocBoeHHsi AUCHHMIUIMHBI «Du3noiorus KIETKH» - HOPUOOpETEeHUE
CTy/ICHTaMHI TEOpPETUYECKUX 3HAHUI, YMEHUII U HaBBIKOB IO (PU3HOIOTHYECKUM
OCHOBaM KJIETOUYHBIX OHOTexHoJoruii. @opMHpoBaHHEe CIOCOOHOCTH U TOTOBHOCTU
HCIIOJb30BAaTh OCHOBHBIE 3aKOHBI €CTE€CTBEHHOHAYYHBIX IHUCIUILUIMH, B TOM YHCIE
OCHOBHEIE 3aKOHOMEPHOCTHU HACJI€/ICTBEHHOCTH, B npo¢ecCHOHATBHON
JEATEIbHOCTH, TIPHMEHATH METOJbl TEOPETHYECKOr0 M 3SKCIEPUMEHTAIBHOTO
HCCIIeI0BaHUS.

MecTto auCHMIUIHHBI B Yy4eOHoM miaaHe: JlucnumiuHa «®Pusznonorus
KJIETKI» BKJIIOYEHA B JHCIUIUINHBI IO BBIOOPY BapUATHUBHON YacTU IOATOTOBKU
OakanaBpoB 1o HampasiaeHuto 19.03.01 buorexHomorus.

Tpeb6oBaHne K pe3yibTaTaM OCBO€HHSI MHCHHUILIHHBI: lI3ydeHme paHHOI
y4eOHOM JUCHUIUIMHBI HampaBlIeHO Ha (GOpMUpPOBaHHE Yy  OOyJarOIIHUXCA
obmenpodeccuonansuoit (OIIK-2) u npodeccuonansuoii (IIK-15) xommereHIuii.

KpaTtkoe copep:xkaHue JHCIHILIHHBI:

JlucnuniamHa COCTOUT U3  B3aUMOCBS3aHHBIX  Pa3/ielioB, IPEICTaBIAIONIUX
OCOOEHHOCTH CTPOEHUSA U (PYHKIIMOHHUPOBAaHHS NPO- U IYKAPHOTHUYECKUX KIIETOK.
PaccmaTpuBaroTcsi Te€HETHUECKUI ammapar u OeOKCHHTE3HpPYIOINas CHCTEMA,
CTpYKTYpHasi OpraHH3amus, XHUMH3M H SHEpreTHka MeTa0OIMYeCKUX IIPOI[ECCOB.
3aBUCHMOCTh IIPOLIECCOB JKU3HEESATEILHOCTH OT YCIOBHUI OKpYXKaIOIIeH Cpejbl.
Perymsmus nponieccoB nuddepeHIupoBKI U PYHKIIMOHUPOBAHUSA KIETKH.

O0masi TpyaI0oeMKOCTh AHUCHHILTHHBI cocTaBisgeT 108 wacoB (3 3au.enm.).

®dopMa NPOMEKYTOUHOH aTTeCTAIHH — 3a4eT.

Benymue npenopaBatemu: I[landumoBa O.®D., moment, ITmwismuxoBa H.B.,

JoneHT, AHUCHMOB A.A., aCCHCTEHT.



1. Ile1u ocBOeHHSI THCIHHILTHHBI

HGJILIO OCBOCHUA AU CITUILINHBI «Du3nonorus KIICTKH» ABJBICTCA
HpI/IO6peT€HI/IC CTYACHTaMHU TCOPCTHYCCKUX 3HaHI/If;I, YMCHI/Iﬁ U HAaBBIKOB IIO
(bI{BI/IOJIOI‘I/I‘ICCKHM OCHOBaM KIICTOYHBIX OHOTEXHOJIOTHIA. (DOpMI/IPOBaHI/IC
CIIOCOOHOCTH M T'OTOBHOCTH HCIIOJIB30BaTh OCHOBHEIE 3aKOHBI CCTCCTBCHHOHAYYHBIX
AUCIIUIIIMH, B TOM YHCJIC OCHOBHBIC 3aKOHOMCPHOCTH HACIICACTBCHHOCTH, B
HpO(bCCCHOHaHBHOfI ACATCIIBHOCTH, IIPUMCEHATH MCETOJBI TCOPETHYCCKOIO U

SKCIICPUMCHTAJILHOI'O UCCIICTOBAHUA.

2. MECTO JUCHUILINHBI B YYEFHOM ITPOIIECCE
Jucnynmmaa «@PU3HOIOTUA KIETKH» BKIIOYEHAa B BapHaTUBHYIO 4YacTb

JUCIUIUIMH 10 BeIOOpyY. JlucmmmwinHa «Pu3nonorus KISTKW» pealn3yercs B
cootBeTcTBUH C TpeboBanmiMu PI'OC, OIIOII BO u VYyebOHoro Iwiaa I10
HanpapieHuro 19.03.01 buorexHomorus.

IIpeamecTByOIUMU KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs
naucumumHa «Pusznonorus KiIeTKn» ABIAOTCS — «boranuka», «Heopranmgeckas
XuMIsA», «Opraandgeckas XuMmsa», «O0mas ouonorusy, «Duzukay.

Jucnmmumaa  «Pu3nonorusa KIETKW» SBIAETCS OCHOBOIOJAraromeil s
M3yYeHHS CIEAYIOMUX TUCIHILTHH: «OCHOBEI OHoTexHOorui», «Kynprypa TKaHei
U KIeTOK pacTeHui», «l'eHetuka oHroreHe3a», «lIMMyHUTET pacTeHHH Ha
YCTOIYHUBOCTE K OOJIE3HAM U BPEIUTEIIIM).

OCOOEHHOCTRIO JAUCIHUILTHHEI SBIIETCA TO, YTO (PU3MOJIOTUS KICTKU CIIYXKUT
TEOPETHYECKON OCHOBON KJIETOYHOH M TkKaHeBOH OuorexHonoruu. CoBpeMeHHBIH
YPOBEHB Pa3BUTHS HAYKH TMOBBIIIAET 3P HEeKTUBHOCTH T€HHON HH)KEHEPHH.

PaGouas mporpamma JHCITUIUINHBT «PHU3MOIOTUA KISTKU» IS UHBAJIUIOB H
JIHIT c OrpaHHYE€HHBIMU BO3MOXKHOCTSIMH 3IOPOBBA  pa3padaThIBaeTCA
HHIUBHIYaJbHO C  yY4eTOM  OCOOEHHOCTEH  NCHXO(U3UYECKOro  pa3BUTHA,

HNHANBUAYAJIbHBIX BO3MOXKHOCTEH U COCTOSHHUS 30POBbA TAKHX o6yqaxonmxc51.



3. IlepeueHb IIAHUPYEMbIX Pe3yJbTATOB 00YUEHHS MO JUCIHILTHHE
«Pu3HO0I0rHA KIeTKH», COOTHECEHHBIX C INIAHHPYEeMbIMH pe3yJbTaTaMHU
OCBOEHHSI 00pa30BaTebHOI MPOrpaMMBI

3yuenue paHHON y4eOHON MUCIUIIIMHBI HAlpaBleHO Ha (OpPMUpPOBAaHHE Y
obyuaroruxcsa obmenpodeccuonansuoil (OIIK-2) u mpodeccunonamsuoi (ITIK-15)

KOMHCTCHHHﬁ, NpEeaACTAaBICHHBIX B T36JII/H_[€ 1.

4. CTpyKTYypa H coep:KaHHe THCIHILTHHBI

4.1 PacnpeejieHHe TPYAOEMKOCTH THCHHUILIHHBI 10 BHAaM pabdoT 1o ceMecTpaM

OO0mas TpyI0o€MKOCTh TUCHUIUIHHBI cocTaBiuseT 108 gacoB (3 3au. en.), ux
pacIipejielIeHre 1o BujgaM padoT IpecTaBlIeHO B TadmIe 2.



TpeboBaHHS K pe3yaIbTATAM OCBOCHHS VUeOHOI THCIHITHHEL

Tabmmma 1

Hunexe B pesynbraTte H3yueHHs yIeOHOI AHCHIILIHEI 00yTaOIIHeCs JOIKHEI:
Ne Cogepxanue

wn ':EEI;: KOMIETeHIHH (H/IH €€ 9acTH) 3HaTh yMeThb BlIaJIeTh

1. |OIIK-2 |CrnocoOHOCTh H TOTOBHOCTD OCHOBHbIE 3aKOHbI aHAIH3HPOBATh BO3MOKHOCTD I | HaBbIKaMH HCIIOIb30BaHNSA
HCITOJIB30BaTh OCHOBHBIC 3aKOHBI CCTECTBCHHOHAY'THBIX BCI)qJCKTHBHOCTB OCHOBHBIX 3aKOHOB
€CTeCTBeHHOHAYIHBIX MICUHILINH B | MICIHILIHH, COBPEMEHHEIE HCII0JIB30BAHILA OCHOBHBIX €CTeCTBeHHOHAYIHBIX
HpO(bCCCHOHZUIbHOﬁ JCATCIIBHOCTH, | METO/IbI MATCMATHYCCKOT O 3aKOHOB CCTCCTBCHHOHAY'YHBIX | AHCITHIUIHH B
TIPAMEHATH METOTBI amanm3a n MOJIeTHPOBAHHS, JHCITHITTIHH B mpodeccHoHaTEHOT
MaTeMaTHYeCKOTO aHaIH3a i TEOPETHIECKOTO H TIpoeccHOHATBHOI NeATeNbHOCTH, TPITMeHeH A
MOIEIHPOBAHHUS, TEOPETHYECKOIO H | 3KCIEPHMEHTAIBHOIO JeATeIbHOCTH, IIPHMEHEHIS COBPEMEHHBIX METOIOB
3KCIEePHMEHTaIbHOTO HICCITeZI0BAHHA; COBpPEMEHHBIX METOIOB MaTeMaTHYeCKOTo aHajIH3a i
HCCIIeJOBAHIS; MaTeMaTHYECKOIO aHAIH3a H | MOJE/IIPOBAHI,

MO/ICITHPOBAHIIA, TEOPETHIECKOTO 1
TEOPeTHYECKOro H 9KCIEPHMEHTAILHOIO
SKCIIePHMEHTAILHOIO HCCINOBAHU,
HCCIIEI0BaHHS;

2. |TIK-15 |CroocobHOCTh HCMOJIB30BATH OcHOBHbIE 3aKOHOME@PHOCTH aHAIH3HPOBATh BO3MOKHOCTD H | [THTOJIOTHYECKHMH METOIaMH
OCHOBHBIE 3aKOHOMEPHOCTH HAc/IeICTBEHHOCTIL, 3¢ deKTHBHOCTD omnpeseneHns
HAacJIeACTBEHHOCTH, TeHETIYeCKIIe I | BO3MOKHOCTH COBPEMEHHBIX HCII0.Ib30BAHIIA OCHOBHBIX (YHKIIIOHATEHOTO
LHTOJIOTHYECKIE METOBI B METOI0B MHTOJIOTHIECKIX 3aKOHOMEPHOCTEH COCTOSIHHSL H ajlalTaIfHi
npohecCHOHATLHOIT IeATeIbHOCTH; | HCCAeIOBAHHIL; HAac/IeACTBEHHOCTH B KJIETOK K YCIOBIAM CpeIbI.

npodecCHOHATBHOIT
JESTEIbHOCTH;




TabGmma 2

Pacnpenenenne TpyA0éMKOCTH JUCIHILIHHBI IO BHAaM padoT mo ceMecTpam

TpynoémkocTh
Buj y4ebHoi paboThl Cemectp
qac.

Ne 3
O0masi TPYA0EMKOCTD JTUCITHILIIHEI 110 Y4eOHOMY IUIaHY 108 108
1. KonTakTHas1 padora: 50,25 50,25
AyauTopHasi padota 50,25 50,25
B TOM 4ICIIE
nexyuu (JI) 16 16
npaxkmuyeckue 3ansmus (113) 34 34
KOHMAKMHAA pabona Ha npomMexicymouHom KOHmpo.e 0,25 0.25
(KP4) i
2. CamocTosiTe1bHast padota (CPC) 81,75 57.75
camocmosimenvbHoe UsydeHue pazoenos 24 24
1n0020N06KA K NPAKMUYEeCKUM 3AHAMUAM 12 12
npopabomxa u noGmopeHue N1eKyloHHO20 Mamepuala u 8 3
mamepuana yiebHuKoe u yieoHvix nocooui
100201M06KA K MeCMUpOSaHUo no pazoeiam OUCYUNIUHb 4,75 4,75
1100201 06KA K 3ayenty 9 9
Buj npoMeKyTOUHOr0 KOHTPOJIA: 3auét

4.2 Conep:xaHue THCHHILIHHBI
Tab6muma 3

TemaTHueckuii NJIaH y4e0HOH THCIUILTHHBI

HaumeHoBaHHe pa3Ie/I0B U TeM IUCHHILTHH Aympropaas pabora:| Ereayropn
s Bcero J II3 | IIKP | as pabora

(YKpymHEHO) CPC

Paznen 1 [IpokapHoTHI U 5yKapHOTEHI B 33.73 8 8 19.75

CHCTEME OpTaHUYECKOro MHpa

Paznen 2 ®yHKUMOHAIBHAs aKTUBHOCTH U 72 8 26 38

OHTOT'€HE3 YKapHOTHYECKOM KIIETKH

Koumaxmnas paboma (KPA) 0,25 0.25

HToro mo 1ucunInHe 108 16 34 | 0,25 57,75




CTpyKTypa U coepKaHHe THCIHILTHHBI

Jucrummnzaa « @u3nonorus KIeTKN» BKIIOYaeT 2 pa3/iena:

1. IIpoxapHOTBI H 3YKapHUOTHI B CHCTEME OPraHHYECKOro MUpa

2. DyHKIUOHAIbHAsA AKTUBHOCTh U OHTOTE€HE3 3YKapUOTHYECKOI KIETKH
Pa3nen 1. IIpokapHoThI H 3YKapHOTHI B CHCTeMe OPraHHYecKoro MHpa
Tema 1 ViapTpacTpykTypa U () yHKIIHOHUPOBAHHE MIPOKAPHOTHIECKOI KISTKU

Paccmampusaemvie 6onpocul

[ToBepXHOCTHBIE CTPYKTYPHI IPOKAPHOT: LHUTOIIa3MaTHYecKass MeMOpaHa,
KJIETOYHAs CTeHKA, KaIlCyJIbl, YeXJIbI, CIIN3U U MEXKIETOYHBIN MaTPUKC, BOPCUHKH,
KTYTUKH M JIpyTHEe JBUraTelIbHbIE CHCTEMBL. ['e€HeTHYecKHH amnmapaT H
OelOKCHHTE3UpyoIas cucteMa  IpokapuoT. CTpyKTypHass  OpTraHH3aIus
MeTa00INIeCKOro ammapara. 3amacHbIe BEIIlECTBA u Ipyrue
BHYTPHUIIUTOIINIA3MATHYECKHIE BKIIOUCHH.

Tema 2 OT IpoKapHOT K 3yKapuoTaM

Paccmampusaemvie 6onpocul

OcHOBHEIE CTPYKTYpPHO-(pYHKITHOHATLHEIE I10JICUCTEMBI KJIETKU.
®dunoreHeTndeckas KIacCU(pUKAIUS >XKUBBIX OpPraHH3MOB Ha OCHOBE aHajau3a
HYKJIEOTUIHBIX IocJieIoBaTeIbHOCTE T€HOB 16S-18S pPHK.
[MuToruiazaMaTHYECKUE pa3IMUUs MEXAY apXxeOakTepusiMH, >SYOaKTepUsIMU U
sykapuoTamu. [lutonmoruueckue mnpu3Haku, auddepeHnupylomme Mnpo- u
YKapUOTUYECKHE KIETKU.

IIpoucxoxieHne >yKapHOTUYECKON KIETKU. DKOJOTMYeCKHE, CTPYKTYpPHO-
MopdoIorndeckue M  MOJIEKYISIpHO-TEHETUYECKUE JI0Ka3aTelIbCTBA TEOPUH
CHUMOHOT€HETHIECKOTO IIPOUCXOXKECHHA YKapHOTHYECKON KJIETKH.
[Ipeanonaraemsle STansl CHMOHOTEHE3a.

Pa3znen 2. ®PyHKHHOHA/IbHasg AKTHBHOCTH H OHTOIeHe3 3YKApHOTHYECKOH
KJIeTKH
Tema 3 OyHKIIHOHAIbHASA AKTUBHOCTH KIIETKH

Pachwampueaesze 60oNnpocol



MeTa0o03M — OCHOBA CYIIECTBOBAHUS KUBBIX OPTAaHH3MOB. ABTOTpO(]HEIIT
U rerepoTpodHBIH TUIIBI 0OMeHa BemiecTB. CTPpYKTypHasi OpraHH3anusi H XHMH3M
IJTACTUYECKOTO OOMEHa. DTambl H JOKAIM3alUid B KIETKE SHEPreTHYeCKOro
oOoMeHa. MeTabonnyeckne B3auMOAEHCTBUS KICTOYHBIX OPraHOMIOB.

Pa3zgpaxxumocTs. XapaKkTepUCTHKa pa3pakuTeieil. 3aKOHBI pa3Jipa’keHUs.
Bo30ymumocts. Penentoper u penennus paszapaxkeHus. Poto-, Xemo- u
MexaHopenenmusa. CrnocoOsl mepeaun pa3apakeHus.

JIBIDKEHUE. Mpeniiegnoe JIBHDKEHHE. JIBIDKEHE ITUTOIIJIa3MBI.
JIoKOMOTOpHBIE U ME€XaHHYECKHE ABIKEHUA. POCTOBBIE U TyprOpHBIE JBIDKCHUS.
OYHKITHOHUPOBAHUE COKPATUTEIBHBIX OCIIKOB.

[Tornmomenue u BBIAEICHHE BemecTB. KieTouHas CcTeHKa Kak ¢asa
TpaHcIopTa. TpaHcmopT depe3 MeMOpaHy. Kpurepuu akTHBHOIO TpaHCIIOPTA.
JIBIDKyIIIIE CHJIBI TPAHCHOpPTa HEIEKTPOIUTOB H HOHOB. MeMOpaHHBII
noTeHnuan. Merabomm3anus Kak TPETHIl 3Tall MOrJIomeHus BemecTB. Cekperus
BEIIECTB.

Tema 4 OHTOreHe3 KISTKH

Paccmampusaemvie 6onpocul
@a3pl pocTa KieTku. JleneHne kiueTku. Murtotndeckuil nukia. CTBOIOBbIE KIETKH.
OcobeHHOCTH OOMEHa BEIIECTB U CTPOCHHS MepHCTeMaTHYeCKHX KieTok. daza
pocTa KJIETOK pacTsHKEHHEM. YIBTPAaCTPYKTypa H MeTabOIN3M pacTATHBAIOIIUXCS
KJIETOK. Juddepennuponka KJIETOK. ToTHIOTEeHTHOCTH KJIETOK u
nuddepeHnuanbHas aKTUBHOCTH TeHOB. Tumbl aud@epeHIpoBaHHbIX TKaHEH.
Perymsmus nponieccoB nuddepeHIHpoBKH U PYHKIIMOHUPOBAHUS KIETKH.

Crapenue — peamu3zanus 0JI0ka IporpaMMBbI pa3BUTHS. | HIIOTE3BI IIYCKOBBIX
MEXaHU3MOB CTapeHusA. Poinb  (UTOTOPMOHOB B  PETY/SIIUH  CTapCHHS.
OcobeHHOCTH OOMEHa BEIIECTB M CTPYKTYPHBIX H3MeHeHuil. OOpaTHMOCTH
IIPOIIECCOB CTAPEHU.

CMmeprs kieTku. CpaBHHUTENbHAs XapaKTEpHCTHKAa HEKpO3a U alloIlTo3a.
OTambl  OporpaMMHpyeMoil  KIeTouyHoill  cMmeptHn. Mopdonorugeckue

OHOXHUMHYECKHE IMPOABIICHUA allOIITO34a. 3HadyeHUEe allonTo3a B IIpoLECCe pa3BUTHUA
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u

(YyHKITHOHUPOBAHUSA

YHHUBEPCAJIILHOCTE IIponecca.

MHOT'OKJICTOYHOI'O

OpraHH3Ma.

4.3 Jleknun/ npaKTHYeCKHe 3aHATHS

buonornueckas

Tabmuma 4

Coaep:kaHue JeKIHH /MPAKTHYECKHX 3aHATHH H KOHTPOJIbHbIe MePONPUATHSA

Ne
n/n

Ne pazgena

Ne 1 Ha3BaHHe JeKIuii/
JIa00PaTOPHBIX 3aHATH I

dopMHpYeMBbIe
KOMIIeTeHIIHH

Bup
KOHTPO.JILHOI 0
MeEponpHATHA

Koa-
BO
qacoB

1.

Pa3znea 1. [IpokapHOTHI U 3yKapHOTHI B CHCTEME OPraHHMYECKOr0 MUpa

16

Tema 1.
YiaeTpactpy
KTypa U

(G YHKITHOHU
pOBaHHe
IIPOKApHOTH
YeCKOU
KJIETKU

Tema 2 OT
IIPOKAapHOT K
SyKapHoTam

Jlexmmug Ne 1

IIpokapHOTEI U 3yKapHOTHI B
CHCTEME OPTaHHYECKOTO MHpa
JIexiusg Ne 2

MounekynsgpHas JIOTHKA KU3HU

OIIK-2

OIIK-2

2

IIpaxtnueckoe 3austie Ne 1
Opranu3anus
KI3HEIEATeIbHOCTH
MIPOKapUOT

IIpakTrueckoe 3austie Ne 2
IToBepxHOCTHBIE U

JBHTaTeIbHbIE CTPYKTYPhI
MIPOKAPHOT

OIIK-2

OIIK-2

Keilic-3agaua
No |

JIeximust Ne 3

OcobeHHOCTH
YIBTPACTPYKTYPHI U
(YHKITHOHHPOBAHUS
IIPOKapHOTHYECKOI KIETKH
Jlexms Ne 4

Teopus cuMOHOT€HETHYECKOTO
IIPOHCXOKIACHHUS SYKapHOT

OIIK-2

IIK-15

IIpakTuueckoe 3anstie Ne 3
CIpyKTypHO-
(YHKITHOHAIbHBIE
I10JICHCTEMBI KIETKH
IIpakTuueckoe 3austie Ne 4
Oco0eHHOCTH TeHETHIECKOTO
U OeTOKCHHTE3HPYIONIETO
amrapara IpoKapHoT U
9YKapHOT

TecTtupoBanue Ne 1 1o
paszzueny «IIpokapHoTsl 1
9YKapHOThI B CHCTEME
OpPraHHYeCKOT0 MHPa»

OIIK-2

IIK-15

OIIK-2, IIK-15

TECTHPOBAHHUEC

Pazngen 2. (DYHKI_II/IOHaJIBHaSI AKTHUBHOCTE 1 OHTOI'CHEC3 BYKapHOTquCKOﬁ

KJIICTKH

34

Tema 3

| Jlexrmst Ne 5
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Ne
n/mn

Ne pazpena

Ne 1 Ha3BaHHe JIeKIHii/
J1a00paTOPHBIX 3aHATHH

dopMHpPYEMBbIE
KOMIIeTeHIIHH

KOHTPOJILHOT0
MepONpHUATHS

Bun

Koa-
BO
JacoB

OYHKIHOHAIb
Hasg
aKTUBHOCThH
KJIETKH

OCHOBBI OHO3HEPTETUKH
KJIETKH

JIexmsg Ne 6
TpaHCTIOpTHBIE IIPOIECCHI B
KJIETKe

OIIK-2

OIIK-2

IIpakTiyeckoe 3ansatie Ne 5
OOMeH BelecTB U SHEPr Ul

IIpakTiyeckoe 3ansatue Ne 6
OYHKIIMH U MeTaboImdecKie

B3alMOJICIICTBHS KJIICTOYHBIX
OpraHonzioB

IIpaktrueckoe 3austue Ne 7
Pazgpaxumocts Kak

YHHBEpPCAIBHOE CBOIICTBO
KIBOTO

IIpakTuueckoe 3austie Ne 8
JIBIDKEHUS B MUp€ 3YKapHOT
IIpakTnueckoe 3ansatue Ne 9
IlormomeHue BenecTs

OIIK-2

OIIK-2

OIIK-2

OIIK-2

VYceTHBII o1Ipoc

IIpakTnueckoe 3ansatie Ne 10
MeTabo:m3aiiis BenecTB
IIpakTiyeckoe 3ansgte Ne 11
CekpeTopHas QYHKIISI KIETKH

OIIK-2

Tema 4
OnroreHes
KJIETKH

JIexiusg Ne 7

Perymsius IIPOIIECCOB
¢ QepeHITHPOBKH KISTKH
Jlexums Ne 8

KiteTounslil ypoBeHb
aJanTaIgn

[IK-15

OIIK-2

VCTHBII OIIpoc

[IpakTiyeckoe 3anatue Ne 12
CTBOJIOBBIE KIIETKH,

0COOEHHOCTH
KU3HEAEITEIFHOCTH H POJIb

IIpakTuueckoe 3austie Ne 13
CrocoOsl JieneHust KIeTKH

IIK-15

IIK-15

IIpakTuueckoe 3austue Ne 14
CrapeHue — peam3anus 010Ka

IIPOrpaMMBI Pa3BHTHSL.

IIpakTuueckoe 3austue Ne 15
[Iporpammupyemast KJIeTOUHAs

CMEpTh
IIpakTuueckoe 3ausatie Ne 16
OU3HOIOTHS KyIbTHBHPYEMBIX
KJIETOK

IIK-15

IIK-15

OIIK-2

Keiic-3agaua

Ne 2
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> dopMHpYEMBbIe B Kou-
Ne Ne 1 HazBaHHe JeKIHi/ pMHpY o
Ne pasgena o KOMIIeTeHIIHH | KOHTPOJIBHOIO BO
n/n J1200PaTOPHBIX 3aHATHIH
MEPONPHATHS | YacOB
IIpaktiyeckoe 3ansgtue Ne 17
KonTpoabHas padoTa mo OIIK-2
pasneny 2 «DyHKIIHOHAIbHAS [IK-15 IInceMenHas
AaKTHBHOCTH M OHTOTEHE3 KOHTpPOJIbHAA
3YKapHOTHYECKOI KIETKID» pabota
TabGmmma 5

Hepeqem, BOIIPOCOB MJIsi CAMOCTOATEJIBbHOI'O H3YYCHHUSA THCIHHINVIHHBI

Ne
n/n

Ne pa3genia u Tembl

Hepe'lenb paccMaTpHuBaeMbIX BOIIPOCOB 1J1s
CaMOCTOATEJIbHOI0 H3YICHHUHA

Pa3pnen 1 IlpokapHoThl H 3YKapHOThI B CHCTeMe OPraHHYeCKOro MHpa

I. | Temal ['eneTnueckwuii ammapaT U OEJTOKCHHTE3UPYIOIAs
VYierpactpykrypa u | cuctema npokapuot (IIK-15)
(YHKITHOHHUPOBAHUE
IIPOKAPUOTHYECKOM
KJIETKHU
2. | Tema 2 Ot [IpoucxoxaeHne 3yKapuOTHYECKON KIETKU.
IIPOKApHOT K [Ipeanomaraemerie tansl cumOuorenesa (I1K-15)
yKapHoTaMm
Pa3nen 2 ®yHKIHOHAJIbHAS AKTHBHOCTH H OHTOIeHe3 3YKAPHOTHYECKOH
KJIeTKH
3. Tema 3 ABTOTpO(HBIH U rerepoTpodHEII THIIEI 0OMeHa
DyYHKINOHAJIbHASA | BEIECTB.
aKTUBHOCTH (OIIK-2)
KJIETKH Brinenenne Boasl. Cexpenus coneli. Beienenue
IoJTUCaXapuI0B, 0eaKoB U riukonporenaoB (OIIK-2)
4. Tema 4 OcobeHHOCTH 00MEHa BEIECTB H CTPOSHUS
OnToreHnes MepHucTeMaTH4ecKuX kieTok. Paza pocra KIETOK
KJIETKHU pacTsbKeHHEeM. YIbTpacTpyKTypa U MeTaOOoIH3M
pacTaruBaromuxcs kietok. J(uddepeHnpopka KIeToOK.
(OIIK-2)
Cwmepts kiteTku. CpaBHUTENIbHAsA XapaKTEPHCTUKA
Hekpo3a u anomnrto3a (OIIK-2)
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5. O6pa3oBaTeIbHbIE TEXHOJIOTHH
Tabnura 6

Hpnmeﬂelme AKTHBHBIX H HHTCEPAKTHBHBIX 06Pa30BaTeJIbelX TeXHOJIOTHH

HanmeHoBaHHe HCIOJIb3YEeMBbIX

No AKTHBHBIX H HHTePaKTHBHBIX
Tema u (popma 3aHATHS "
n/m o0pa3oBaTeIbHBIX TeXHOJI0rHi (popm
00yUeHHs)
l. | ®yHxuu u 113 HuTepakTuBHasg ¢popma aHAIN3a
MeTaboIndecKue KOHKPETHBIX CUTYyalli

B3aHMO,Z[CI>'ICTBH}I
KJICTOYHBIX OPraHONIOB

6. Texynmii KOHTPOJIb YCIICBA€EMOCTH H IPOMEKYTOUYHAA aTTECTAllUA 11O

HTOIraM OCBOCHHA NTHCIHILTIHHBI

6.1 TunoBble KOHTPOJILHBIE 3aJaHHS HJIM HHbIE MAaTepPHAJIbI, HEOOXOTUMbIe
JJIs1 OLl€HKH 3HAHHUI, YMEeHHH H HABBIKOB U (HJIH) ONBITA JeATeJIbHOCTH

=i

o R

9.

TeMbl BBICTYILVIEHHH HA MPAKTHYECKHX 3aHATHIAX)
OCHOBHEBIE CTPYKTYPHO-() YHKIIMOHAIbHBIE ITOJICHCTEMBI KIIETKU.

[IpoxapHOTHI U 3YKapHOTHI B CHCTEME OPTAaHHYECKOI'0 MHPA.

dutoreHe3 OpraHU4YECcKoOro Mupa.

[Mutonoruyeckne OCHOBHI HEPAPXUIECKON CHCTEMBI OHOJIOTHYECKOMH
HOMEHKIIaTypHI.

IIoBepXHOCTHBIE CTPYKTYpPHI IPOKAPHUOT.

ViapTpacTpykTypa U GYHKIIHOHHPOBAHHE IPOKAPUOTHIECKON KIIETKH.
I'emeTnyeckuil ammapaTt IpOKapHOTUYECKON KIETKH.

CrpykTypHas opraHH3alis MeTaboIM3Ma IIpo- U 3YKapHOT: CPaBHUTEIIbHBIIH
aHaJH3.

Criopa B )KU3HU IIPO- U 3yKapHUOT.

10. CtpykTypHO-pyHKIIMOHAIRHAs AU} depeHIIUpOBKa IPOKAPUOT.
11. Teopus cuMOHNOT€HETUYECKOTO IIPOUCXOXKICHHS 3YKapHOTUUECKON KIIETKIL.
12. CtpykTypHast OpraHu3aIis SHepreTHYecKoro ooMeHa 3yKapHoTHIECKOH

KJICTKH.

13. CrykTypHas opraHu3anus MeTado3Ma 3yKapHOTHIECKOH KISTKU.
14 . CtpyKkTypHO-( YHKIIHOHATEHBIE pa3IHYHsl KIETOK JXUBOTHBIX, paCTeHUH U

TrpUOOB.

15.B3aumMornpeBparieHus KIeTOYHBIX MEMOpPaH.

16 . MeTtabonnueckue B3aHMO,Z[ef7[CTBH}I KIICTOYHBIX OPIraHOH/IOB.
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17. InddepeHninpoBka 3ykapuOTHIECKUX KIETOK.

18.I'opMoHanbHAas peryIsalusa CTapEeHUA KIETOK.

19.Ilporpammupyemas KJI€TOYHAsi CMEPTh B OHTOI'€HE3€ MHOTOKJIETOYHOTO
opraHuszMa.

20.KoHTponp anornTo3a B KJIIETKaX MIIEKOIUTAIOIINUX U pacTeHUI.

IIpuMepHBIe pa3HOYPOBHEBBIE 3aJaHHs K TECTHPOBAHHIO IO pa3leny
«IIpokapHOTHI H 3YyKaApPHOTHI B CHCTeMe OPraHHYeCKOro MHpa»

3agaHusi penpoayKTHBHOIO YPOBHSA
(aBa MpaBIWILHBIX OTBETA)
1. B oOpa3zoBanuu Karcys U 4eXJI0B MPHHUMAIOT YIacTHE ...
1. mucaxapuasl
2. JUNUJIBI-IEPEHOCUNKHI
3. YT®-caxapa
4. 3Kx30(epMEHTHI
2. OCHOBHBIMH KOMIIOHEHTAMHU CIIH3EH SBJISIOTCS ...
1. ammHOCaxapa
2. IDeKCTpaHbI
3. aucaxapujbl
4. neBaHbBI
3. Kancymsl, 9eXJIBI ¥ CIIH35 3aIHUINal0T OaKTepHadIbHbIe KIETKU OT ...
1. BeICEIXaHHS
2. MEXaHHYECKHUX MOBPEXKICHUN
3. cBeTa
4. Y®-pagunanuu
4. OCHOBHBIM KOMIIOHEHTOM MEXKIIETOUYHOT'O MaTpUKCa, 00€CIIeUNBAIOIIETO
dbopMupoBaHUE MUKPOOHBIX MOMYIAIHUI, IBISIOTCA ...
1. mumuaer
HYKJICOTH/IbI

el o

eI TU /B
4. mommcaxapujbl
5. Js olleHKH INIOTHOCTH COOCTBEHHOII MOITY IS MUKPOOPTIaHH3MBI BBIJIETISIOT
B MEXKIETOYHBIII MaTPHUKC ...
1. apomaTmyeckue BelecTBa
2. TUTMEHTHI
3. curHaJbHBIEC BEIIECTBA
4. 5K30MeTa0OoIHUTHI
6. MeXXKIETOYHBIII MAaTPUKC BBIIOJHSIET GyHKITH.

1. 3amurHyO



2. MHTETPUPYIOLIYIO
3. KaTaJIUTHYECKYIO

4. COKpaTHTEIBHYIO
7. buonneHkKu U3 KOJIOHUI MUKPOOPTraHN3MOB ()OPMUPYIOTCSA Ha OBEPXHOCTH ...
1. BOpCHHOK KUITI€YHUKA
2. 3yOHOI 3MamHn
3. KpOBEHOCHBIX COCYIOB
4. muMdaTHIECKUX COCYIOB
8. Cpenu BOpCHHOK MUKPOOPraHU3MOB IPHUHATO BBIIEIISTH BOPCHHKI ...
1. BcacwIBaromue
2. IBHTraTelbHBIE
3. oOmero Tuma
4. 1I0JIOBBIE
9. bakrepun o6nagaoT HACJIE/ICTBEHHBIM MaTepHaIOM.
1. BHEXpOMOCOMHEIM
2. MOBEPXHOCTHBIM
3. XpOMOCOMHBIM
4. sanepHBIM
10. KonseBas opranuzanus Mojekyisl JIHK oGecnieunsaer. ..
1. BBICOKYIO CKOPOCTH TPAHCIISALNU
2. 3alUTy OT HeOJIAarOompHATHBIX YCIOBUM
3. 3aIIHUTy OT YY>KEPOJHOI'0 F€HETHYECKOI0 MaTepHalla
4. HenpepbBHOCTH pabots! JJHK-momimmepasbr

3a1aHHuA PeKOHCTPYKTHBHOIO YPOBHS
(o1MH IIpaBHIIBHBIIN OTBET)
1. O 3BOIOIIIOHHOI OJIM30CTH 3YKAPHOT U MPOKAPHOT CBUIETEIBCTBYET ...
1. X XUMHYECKHI COCTaB
2. Hanu4He MeMOpaHHBIX OpraHeIll
3. opraHuzanusi OHOCHHTETHYECKOTO aIliapaTa
4. opraHuzaiys HacJI€ICTBEHHOIO almnapaTa
2. O6muM (eit) A1t MPOKapUOT U SYKAPHUOT SBISIETCA CHHTE3a XKHU3HEHHO
Ba)KHBIX MOJIEKYL.
JTUCKPETHOCTH
JIOKaJIH3aI s

el

MaTpUYHBII IPUHIUII

4. CKOpOCTh
3.CymiecTBeHHOE YCIOKHEHHE 3yKapUOT IO CPaBHEHHIO C MIPOKApUOTaMH
SBIISICTCS] HAlIU4He ...
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n30HpaTensHON IPOHUITAEMOCTH
MeMOpaHHBIX OpTaHeLI

o

000JI0UKH

4. pubocom
4.YcnoxHeHne OMOCHHTETUYECKOT0 almapaTta y 3yKapuoT 3aKI0YaeTCcsa B ...

1. Mcrnonp30BaHNU MAaTPUYHOTO MPHHITHUIIA

2. y4acTtuu pudocom

3. (depMeHTAaTHBHOM XapaKTepe MPOIECCOB

4. popmupoBaHHH OMOCHHTETHYECKOIO KOHBeepa
5. ApxebaKkTepUH U 3YKapUOTHI IEMOHCTPUPYIOT I0CTATOYHO BBICOKYIO CTETIEHB
OJIM30CTH 11O OpraHH3aIUH.

1. MomexymsipHOI

2. OHTOT€HETHYECKOHN

3. CTPYKTYypHOIl

4. GYyHKIMOHATBHON
6 .HeB03MOXHOCTh aBTOHOMHOTO CYIII€CTBOBAaHUSI MUTOXOHIPHII CBsI3aHa C
KOHTPOJIEM Y COBPEMEHHBIX 3YKapHOT.

1. aBTOHOMHBIM

2. TOpMOHaJIbHBIM

3. IUTOIIIa3MaTUYECKUM

4. AnepHBIM
7. J1ns 3al0UTHI HACIIEACTBEHHOIO MaTepHala X035 HCKOM KIETKU OT JeHCTBUA
HAOCUMOHOHTOB CTa0 (GOPMHPOBAHUE ...

1. xiIeTO4YHOI CTeHKU

2. pudbocom

3. 4exyoB

4. spepHOI 000JI0YKH
8. CymecTBoBaHUE OOJIBIIOr0 KOJIMYECTBA XOPOIIIO JJOKYMEHTUPOBAHHBIX
YCTOIYHMBBIX SHJOCUMOHO30B SIBIAETCS JI0Ka3aTeIbCTBOM
CHUMOHOTEHETUIECKOTO IMIPOUCXOK/ICHUSA 3YKapHOT.

1. reHeTHYecKoro

2. MOJEKYISIPHOTO

3. CTPYKTYpHOTO

4. 3KOJIOTHMYECKOr0
9. IlpucyrcTBHE BO BHYTPEeHHEH MeMOpaHe MUTOXOHPUI U XJIOPOILIACTOB
cnernupuyeckoro ¢ocdomumnmuia — KapAHOIUINHA, XapaKTEPHOTO TOIBKO IS
MeMOpaH 3y0aKkTepuil, ABIIETCS JT0Ka3aTEIHCTBOM CHMOHOI€HETHIECKOTO
IIPOUCXOXKJEHUS SYKApUOT.

1. remermyeckum
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2.
3

MOJIEKYIIIPHBIM
MOP(OIOTHIECKUM

4. 3KOJIOTHYECKUM

10.CxoACTBO HYKJICOTHUAHBIX MOCIeqoBaTeIbHOCTEH pudbocomuoit PHK B mapax

MHTOXOH/IpUH —ITypIypHBIE OaKTepUH H XIOPOIUIACTHI — ITHaHOOAKTEPUH SBIISIETCS

= B b

JTOKa3aTeILCTBOM CHMOMOT€HETHYECKOTO MPOUCXOK/ICHUS 3 YKAPHOT.
T€HETHYECKUM
MOP(}OIOTHIECKUM

CTPYKTYPHBIM
3KOJIOTHIECKHM

3aaHusA U BOIPOCHI K KOHTPOJILHOMH padoTe mo pasxeray 2 OIIK-2, ITK-15

(I)yHKIIHOHaJIBHaﬂ AKTHBHOCTDb H OHTOI'€CHE3 3ylcapn0nmec1c0ii RJIE€TKH

Bapmuant 1

L.

Hanmmmure, kakue opraHeibl KI€TKU Ha3bIBAIOTCS IT0IyaBTOHOMHBIMHU U
IIo4YeMy.
CoctaB U poiib PEpMEHTOB B JKU3HEICATEIFHOCTH KIETKH.

. MexaHu3MBbI IIOIJIOICHMA BCIIICCTB paCTHTCHBHOﬁ KJI€TKOII.

PaccuuTaliTe BOJIHBII TOTEHITHAT KJIETKH IIPU OCMOTUYECKOM MOTEHIIHAJIE -
0,9 MIIa u TUAPOCTATHYIECKOM, COCTABILAIONIEM 2/3 MaKCHUMAILHOM
Benn4YuHBL. CpaBHUTE MOJIy4EHHOE 3HAYEHHE ¢ U3BECTHBIMH II0 JINTEpaType
JTaHHBIM.

CTBOJIOBBIE KIIETKH, OCOOEHHOCTH UX KU3HE/IEITEIIFHOCTH U POJIb B

OpraHU3ME.

Bapuant 2

; I/I3o6pa3HTe CXEMY CTPOCHUA MeM6paHBI I'paH XJI0pOIINIacTa U HAIIUIIIHTE,

YeM OHa II0 COCTaBY OTJIMYAETCS OT Hapy)KHOH MeMOpaHBbI.
[Ipoananu3upyiite oomme cBoiicTBa pepMEeHTOB.

OO0BsAcHUTE, YTO JIEKUT B OCHOBE ITOBPEKAAIOIIETO IEHCTBUA Ha KIIETKY
(haKTOpPOB CpEIBI.

PaccunTraiiTe OCMOTHYECKHI H BOJHBIN IOTEHIIHAIBI KJIETKU B COCTOSHHUU
IIOJIHOTO HACKIIEHHUs BOJOI IIpHU THApocTaTHYecKOM noTeHnuaie 0,5 Mma.

3HaueHHUE HEKpPO3a B THIICPYYBCTBUTCIIBHOCTH PACTHTCIIBHBIX TKaHEH.

18



Bapuanr 3

. Hapucyiite snemeHTapHy0 MeMOpaHy U cjienaiiTe MOAIICH.

Hammmure, 4eM ajuiocTepHuecKoe peryInpoBaHie aKTHBHOCTH (PEepMEHTOB
OTJINYAETCs OT KOHKYPEHTHOT 0.

OOBACHUTE POJIH OEIKOB TEIUIOBOTO IIIOKA.

PaccuuraiiTe BOJHBIN NOTEHITUA KJIETKH IIPH OCMOTHYECKOM ITOTEHITHAIE
—0,8 MIIa u rugpoctatnaeckom 0,5 Mma. Chenaiite BBIBOJI O COCTOSTHUU
BOJIHOTO CTaTyca KIJIETKH.

[TocnencTBus HapymIeHUH IPOrpaMMBbI KJIIETOYHOI T'HOEITH.

Bapuant 4

L.
2,

OcobeHHoCTH AeHCTBUSA (EPMEHTOB B JKHBOH KIIETKE.
HammmuTe, yeM pa3indaroTcs 3anacHble U (PYHKITHOHAIBHO aKTHBHBIE

JINITUBI.

. KakoBBI kpuTepun akTHBHOT'O TPAaHCIIOpPTa HOHOB Yepe3 MeMOpaHy?

PaccuuTaiite BOJIHBII MOTEHITHAM KJIETKH IIPU OCMOTUYECKOM IMOTEHIIHAJIE —
0,8 MlIIa u ruzpocraTudeckom, coctaBipiromniem 0,5 MakcHMalIbHOM

BCIIMYNHEI.

. IlpuBenuTe npuMepsl IPOTPaMMUPOBAHHON CMEpPTH KJIETOK Y pacTeHHII.

Bapuanrt 5

1.

OO0BsicHUTE, TOUeMy HEKOTOphIe OEJIKH XI0POILIaCTOB U MUTOXOHIpUii
Ha3bIBAIOT OeIKaMH JIBOHHOTO KOJAHPOBAaHHUS.
Hanumure, ueM pa3inu4aroTcs 3amacHble U (yHKIIHOHAIBHO aKTHUBHBIE

JIUITUOBI.

. HazoBute noxamm3amuio 1 IpoayKThl CBeTOBOMH (a3sl poTocuHTE3a

PaccuuTalite BOHBIN U THIPOCTATHYECKU TOTEHIUAIIBI KIIETKU B

COCTOSIHUH OJIM3KHM K IJIa3MOJIN3Y IIPH OCMOTHYCCKOM ITOTCHITUAIIC — 0,6

19



5

MIIa. CpaBHUTE IIOIy4€HHOE 3HAYEHUE C U3BECTHBIMHU 110 JINTEpPAType
JTAaHHBIMU.
IIpuBeguTe mpuMepsl IPOrPaMMHUPOBAHHON CMEPTU KIIETOK B

3M6pI/IOHaJ'IBHOM Pa3BUTHH JXHBOTHOTO.

Bapuasnt 6

L.

Hammmure, KakuMH CBOHICTBaMHU 00JIaJar0OT JHITHIHEIE KOMIIOHEHTEI
MeMOpaH.

OO0BsacHUTE, ToYeMy (POTOCHHTE3 HE MOXKET HUATU B pacTBOpE.
[IepeunciuTe OTBETHBIE pEAKIUH KJIETKH HAa BHEIITHHE BO3/I€IICTBUA.
Paccunraiite ruzipocTaTHYeCKuil MOTEHINAI KJIETKHU, €CIIU BOIHBII
noreHmuan cocraBisieT — 10 Mma, a ocMotudeckuii paBeH — 12 Mma.
Cnenaiite BBIBOJ O COCTOSHUH BOJIHOTO CTaTyca KIETKH.

[Ipoananm3upyiite myTH ayTo(aruu B )KUBOTHBIX H PaCTHUTEIIHHBIX KIIETKaX.

le/lMepHBIﬁ IepevceHb BOIIPOCOB K 3a4Y€Ty IO THCIHHILTHHE

. Kakosa POJIb MUHECPAJIIBHBIX BEIIECTB B JKU3HCACATCIIBHOCTH KJIETKH?

Kakue ocodbeHHOCTH CTPOCHUA 6€IIKOB—(1)€pMCHTOB IIO3BOJIAOT UM

BBIIOIHATE KaTAJINTHYCCKYIO (IJYHKI_[I/IIOQ

. XUTHH — CTpYKTypHLIﬁ ImoJimcaxapunm, COCTaBJI}IIOHII/Iﬁ OCHOBY KIJICTOYHBIX

CTCHOK I‘pI’IGOB, ITOKPOBOB WICHHCTOHOT'HX. C KakuM 13 U3BECTHBIX BaM
PAaCTUTCIIBHBIX IIOJIUCaXapHuA0B OH HMECT CXOJHOC CTpOCHI/Ie? B uem

IIPOABILICTCA 3TO CXOI[CTBO?

. HexgocraTok BUTaMHHOB HapymiacT (bCpMCHTaTHBHHC IIPpOIECCHI B KJIeTKe?

C geM 5TO cBsA3aHO?

4 Hoqemy IIPONECCHI XKUBHEACATCIIbHOCTH KIIECTKH OCYHIECTBIIAIOTCA TOIIBKO B

obmacTu Gpu3noNIOrHYecKux Temmeparyp?

. VloHBI TSKENBIX METaJUIOB (PTYTH, CBUHIIA, KAIMHS, MBIIIbIKA) JIETKO

CBSI3BIBAIOTCS C CYIb(OUIHBIMU I'PYIIHPOBKAMHU OeIKOB. UTO IPOUCXOIUT
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1pu 3ToM ¢ 6enkamu? IToueMy TsoKenble METaIbI SABIISIOTCS SAaMU IS
opranuzma?

. Ha xaxux cBolicTBaX KOMIIOHEHTOB MEMOpaH OCHOBaHa HX caMocOopka?
Ecnun xiietounyro MeMOpaHy IPOTKHYTh UTJION WIN pa3pe3aTh
MHKPOHOXOM, TO OHa aBTOMaTUYECKU 3aMKHETCS, YTO IOA00HO «3ddexTy
MBUIBHOTO ITy3bIpsi». C ueM cBs3aHO Takoe cBOIcTBO? Kakoe 3HaueHUE 3TO
HMeeT JJIA J)KUBOH KJIeTKHU?

B opranusMax >XHBOTHBIX, OOUTAIONINX B XOJIOJJHOM KJIMMaTe, HallpuMep y
PBIO ApKTHYECKUX MOPEH, OOBIYHO COAEPIKUTCS OOJIBINE HEHACKHIIIEHHBIX
JKUPHBIX KHCJIOT, YeM y oOHuTaTeNel F0XKHBIX IMHpoT. C KaKUMH CBOHCTBAMH

JKHUPHBIX KHUCJIOT 3TO cBa3aHo? Kakoe 3HaueHHE 3TO HMEET A1 opraHmMa?

IO.I/I3BGCTHO, YTO B XXHBOTHBIX KIICTKAaX MOHBI HATPUA HAXOAATCA HA Hapymﬂoﬁ

ITOBCPXHOCTH MCM6paHBI, d UOHBI KaJIkA — Ha BHYTpCHHCﬁ. Kaxkoit MexaHU3M

oOecIieunBaeT NEPEMCIIICHUC NOHOB HATPHUA B KIICTKY, a KaJIlid — U3 KJIETKH?

Kakoit MexaHH3M HMeeT MECTO IpU 0OpaTHOM ABIDKeHHU noHOB? Kakoe
BEIECTBO U IMOYEeMY HEO0OXOIHMMO ISl 3TOTO mporecca?

11.B u3BUTHIX KaHAIBIAX OYKU NIPU 00pa30BaHUH BTOPUYHON MOYH HIET
oOpaTHOE BcachIBaHHUE TUIIOKO3BI U HOHOB HAaTpHs B KpoBb. Kakoii Buj
TpaHcIopTa obecrnieunBaeT ATOT nporecc? OTBET MOSICHUTE.

12.Annapat I'onbmxu Hanbollee pa3BUT B KIETKAX MOKETYTOTHOH JKeIe3bl,
runoduza. MUTOXOH/IpUH B 3THX e KJIETKaX 3HAYUTEILHO MEHBIIIE.
OOBsicHUTE 3TOT (PAKT C TOUKH 3peHUs QYHKIIIH, BEITOIHAEMBIX 3THMHI
OpraHaMu.

13.. IIpu okuciennu 1 r 6€IKOB BBIAEIAETCS CTOIBKO K€ YHEPTUHU, CKOIIBKO
npu okucieHun | r yrieBogoB. [logeMy opraHnsm UCIIOIB3YeT OEIKH, KaK
HCTOYHUK SHEPTHUH, TOIBKO B KPAallHUX CIIydasx?

14.CornacHo Teopuu cUMOHUOTeHe3a MUTOXOH/IPHH KJIETOK IMPOU3OIIIN OT
CUMOHOTHYECKUX OaKTepHuil, a IIaCTUIBI — OT CHMOUOTHYECKUX
Bojopocineii. Kakue ¢aktsr Bel MokeTe MpUBECTU 3a U MIPOTUB ITOTO

IIPEAIIOIIOXKCHHUA.
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15.B kneTkax pa3auyHbIX OPraHOB KPBICEI CYMMapHBI 00b€M MUTOXOHAPUIT
10 OTHOIIIEHHIO K 00I1IeMy 00beMy KIIETKU COCTaBIIAeT: B IeueHH — 18,4%, B
MOJDKETYA0THOM xene3e — 7,9%, B cepaue — 35,8%. OObsicHUTE IPUIUHY
TaKOIl pa3HUILIBI B COJIep:KaHUU MHTOXOHJPUIL B KIETKE.

16.Kaxnie 0coO€HHOCTU SHEpPreTHYecKoro oOMeHa KISeTKH MPUBOISAT K
MIOBBIINIEHUIO TeMIIEpaTyphl IPU IPOHUKHOBEHHH UH ek ?

17.01 yero 3aBHCHUT peanu3anusi reHeTudeckoil nugopmaruu B kietke? Kakue
MEXaHH3MBI OCYIIECTBILIIOT €€ PEeryIIAHIO?

18.JIeueOHOE elicTBHE aHTHOMOTUKOB OCHOBAHO Ha ITOJaBJICHHU CHHTE3a
OenkoB y OakTepuii-Bo30yauteneit bonesnu. Ilpeamonoxure Mecto
OJIOKHpOBaHUA IIpollecca OuocunTe3a 6enka y 6akrepuii. [louemy mpu sTom
He HapylIaeTcss OHOCHHTe3 Oelka B KJIeTKaX opraHu3Ma Xo3suHa?

19.Yto o3HavaeT cnenuUIHOCTh BUPYCHOr0 HH(peKIHoHHOTO mporiecca? C
KaKUMH OCOOEHHOCTSIMH CTPOEHHUS BUPYCOB CBS3aHO IIPOHHUKHOBEHHUE
OIIpe/IeJICHHBIX BUPYCOB TOJIBKO B OIIPE/ICII€HHBIE KIETKH?

20.Kak peanuzyeTrcs HaclaeACTBEHHAs HH(OpMaIus o MpU3HAKaX U CBOHUCTBaxX
JAHK- u PHK-coxepsxamux Bupycos?

21.Kakum oOpa3zom peanusyeTcs: HaclaeCTBEHHas HHpOopMaIHs 0 CTPYKType U
(GYHKITUAX HEOSITKOBBIX MOJIEKYJI, CHHTE3UPYEMBIX B KIIeTKe?

22 Kakue nepcreKTHBbI OTKPBIBAIOTCA B HAYYHOH U IIPAaKTUYECKOI
JEeATENbHOCTH YEJIOBEKa C OBJIaJIEHHEM MEXaHU3MaMH pealu3alui
reHeTudeckoi uapopmamuu?

23 IlpoaHamu3upyiiTe, KaKOBBI OMOJIOTHYECKUIT CMBICH H 3HaYE€HHUE MUTO3a U
Meli03a B BOIIOLIUN OPraHUYECKOI0 MHUpa.

24 KakoBa poib Melio3a H MUTO03a B YepeJOBaHUH MOKOJICHUIT (criopodura u
rametodura) y pacteHuii?

25.B xakux ciydasx oOpa3yroTcs nojumioniasie kieTkn? Kakoe 3HaueHne
UMeeT IIONUIITIOUUS B CEJICKOM X03s1icTBE?

26. KiteTouHble OMOTEXHOIOTHH: JOCTHKEHUS U IIEPCIIEKTUBEI.
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6.2. Onucanne noxkasarejell H KpUTepHH KOHTPOJIA yCIIeBAeMOCTH,
ONHCaHHe IIKAJ OlleHHBAHUSA

Onucanue mnoKa3aTe/leH H KPHTePHH KOHTPOJS YcCIeBaeMOCTH,
onHcaHHe NIKAJ OlleHHBAHHS
IIpomexyTOYHBIIT KOHTPOIIb — 3a4eT.

TabGmuma 7
Kputepuu onieHHBaHHs Pe3yJIbTATOB 00y4YeHHsI

Onenka Kpurepnn ouneHnBaHusA

3adeT 3aciIy>XKUBaeT CTYAEHT, OCBOUBIINN 3HAHHUSA, YMEHUS,
KOMIIETEHIIUH W TEOpeTHYeCKHil Marepuan 0Oe3
IpoOEIOB; BBITIOJTHUBIITH I BCE 3aJaHusd,
[IPEIyCMOTPEHHBIE YYEOHBIM IUTAHOM Ha BBICOKOM
Ka4yeCTBEHHOM  YPOBHE; [IPAaKTHYECKUE  HaBBIKU
po(eCCHOHATBPHOTO MPUMEHEHUS OCBOSHHBIX 3HAHMI
chopMuUpOBaHEL.

Hezauet [Ipomycku 3ansTuii, He caaH pedepar, MHOrUe ydyeOHbBIE
3a/laHisl OO0 He BBIIOJIHEHHI, JHUOO OHH OILEHEHBI
yucaoM ~— OauioB  OMM3KUM K =~ MHUHHUMAalIbHOMY,
IIpaKTHYECKUE HaBBIKU He ChOPMUPOBAHEL.

JIns morrycka K 3a4eTy CTYACHTY He0OXOJUMO BRICTYIHUTE C IIpe3eHTaIuel 1
BBIITOJIHUTH TECTUPOBAHUE H KOHTPOJBHYIO paboTy Ha MOJIOXKUTEIBHYIO OIEHKY.
CTyeHT caaeT 3adeT YCTHO, €CIM €ro OIEHKU 3a TEKYNyI YCIEBaeMOCTh
coctaBsitoT 3 — 4 Oamna. I[Ipy OTIMYHOM BBIIOIHEHHH 33aJaHUIl TEKYILETO
KOHTPOJIS CTYJIEHT OCBOOOXKIaeTCsl OT YCTHOTO 3a4eTa.

CTyIeHTHl, He MOIYYUBINHE 3a4€T B YCTAHOBJIECHHOE BPEMS, IO Pa3IMIHBIM
IIpUYMHAM, MOTYT CAaTh HE JOCTAlollHe paboThl B TeUEHHUE JIBYX HEIEIh IOCIE
OKOHYAaHHS CECCHH MpH YCIOBHU HAJWYUi COOTBETCTBYIOIIEIO JIOIIyCKa,
BEIJJAHHOIO JIEKAaHATOM.
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7. Yue6HO-MeToqHUYeCKOe H HHPOpPMAIIHOHHOE o0ecIeUyeHHe
AHCHHUILTHHBI

7.1. OcHoBHas1 IHTepaTypa

1. Jlenuenko E.M. Iluronorus, rUcTONIOrUs, 3MOpHOIOTHI. Y4eOHOE mocoOue
JUIA aKajJeMudeckoro OakajgaBpuaTa 2-u3j. ucmp. u gom. M.: FOpaiir, 2019. —
347 c. — (biblio-online.ru OTKPBITHIH TOCTYII)

2. Ilyxansckuii B.A. [lutomorus u muTOreHeTHKa pacTeHUil: yaeOHOe mocodue
JUISL CTYAEHTOB arpoHoMHuyeckux crenuanbHocTeil. M.: MCXA, 2004. —
118 c.

3. Ilutonorust pacTUTENBbHON KIETKH: KpAaTKHUHU  CJIIOBaph TEPMUHOB.
CocraButens — WM. AmnzgpeeBa. M.: PIAYV-MCXA wuvmenn KA.
Tumupszena, 2007. — 42 c.

7.2. lonoJHHTeIbHAS JUTEpaTypa

1. epabun, J[. I'. ®dyuknuoHanbHas MOpGOJIOTHS KIETKU: ydeOHoe mocobue
/ A.T. Hepsoun. — M.: YHUBEPCUTET Kumxwusrii 1oMm, 2006. — 320 c.

2. JlaBpoa H.B. buorexHoioruss mpou3BOJCTBAa PAaCTHUTEIBHBIX IIPOJYKTOB:
monorpadus. M.: PTAY-MCXA umenu K. A. Tumupszena, 2015. — 137 c.

3. INandumora O.D., IImmpmukoBa H.B. @usnonorus pacteHuil ¢ 0OCHOBaMHU
MukpoOuonorun. YueOHuk u npaktukyM s CIIO. M.: FOpaiit, 2019. —
185 c. . — (biblio-online.ru OTKpHITHIHA TOCTY)

8. IlepeueHs pecypcoB HH(POPMAIIHOHHO-TeJIeKOMMYHHKAIIHOHHON CeTH
«HTepHET», HEOOXOAHUMBIX /IJISI OCBOCHHS U CIHILTHHBI

1. http://www.ippras.ru/ HuctutyT Qusnonorun pacteHuii PAH (OTKpBITHIH
JIOCTYTI)

http://window.edu.ru/ EnnHoe okHO AocTyIa kK 00pa3oBaTelbHBEIM pecypcam
(OTKPBITHII IOCTYII)

N

www.genetika.ru XKypuan «['eHeTika» (OTKpPBITBII JOCTYII)

3
4. e-library Hayunas snexTpoHHast OUOIHOTeKa (OTKPBITHIH JIOCTYI)
5. http://www .tsitologiya.cytspb.rssi.ru/ [{uTomorus (OTKPBITHIH TOCTYII)

9. OmucaHue MaTepHAJIbHO-TEXHHYeCKOH 0a3pl, HeoOXOIUMOH 1id
oCyHIeCcTBJIEeHHSI 00pa30BaTeJILHOIO NIPoIecca Mo THCIHUILTHHE

TpeboBanus k ayauTopusiM (MoMenIeHHAM, MeCTaM) /ISl NIPOBeJIeHUs 3aHATHH
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Tabmnura 9
CgereHHs 00 00eCIIeYeHHOCTH CIIeIIHAIN3HPOBAHHBIMH ayIUTOPHIMH,
KaOHHeTaMH, 1a00paTOPHAMH

HanMeHoBaHHeE COENHANBHBIX
MOMelleHH# 1 MoMelleHHH 115 OcHalleHHOCTD ClleNHAIbHBIX MOMellleHHi H
CaMOCTOSITeIbHOM PadoThI (Ne NoMelleHHH /ISl CAMOCTOSITeIbHOM PaboThI
y4e0HOro Kopmyca, Ne ay THTOpHH)

1 2

320 yueOHas ayJUTOPHUS IJIA 1. Cromer 12 miT.
MIpOBEICHNS 3aHATHH JekinonHoro |2. TaGypetsr 20 mT.
THUIIA, 3aHATUN ceMHHapcKoro tuma, |3. Jlocka menosas 1 mir.

BeintonHeHUS BKP 4. Bugeomnpoexrop 3500 JIm 1 mrt.
5. CucteMHBIH OJIOK ¢ MOHUTOpPOM | IIT.
325 yueOHas ayTHTOPUS IS 1. Cromer 12 miT.

MIPOBEICHNS 3aHATHII JeKInoHHoro |2.TabGypets 20 mT.

THIIA, 3aHATUI ceMUHapcKoro tumna, |3. Jlocka menoBas | mir.

BeInoiHeHUsS BKP 4. Bugeomnpoexrop 3500 JIm 1 mrt.

5. CucteMHBIH 0J0K ¢ MOHUTOpPOM | IMIT.

[lenrpansHas HayuHas 6ubnuoreka | CTOIbI

numenu H.W. XXene3Hosa, Crynbs
YuTaapHbIe 32161 OHOIHOTEKU CucTeMHBIIT 6JIOK C MOHHTOPOM
Oobmexutue, Komuara qia Cronbr
CaMOITIOATOTOBKH Crynss

CucTeMHBIH GJIOK C MOHHUTOPOM

10. MeToanueckne peKOMeHJalHH CTYAeHTaM I10 OCBOCHHIO
THCIHILTHHBI

CamocrtosaTenbHasi paboTa J0/DKHA OBITH HallpaBlieHa Ha YIIyOJIEHHOE
H3yUYeHHE aKTyallbHBIX MpoOJieM (GU3HOIOTHH KIETKH, MOCIECTHHUX JOCTIDKCHHIT
HayK{ U BO3MOXKHOCTEH UX HUCIIOJIB30BaHUSA B OMOTEXHOJIOTHAX.

Knerka sBmsgercs »sIeMeHTapHOI CaMOBOCIIPOHM3BOJSAINEICA eQUHHULICH
CTPYKTYpPHI U (PYHKIIMU aOCOFOTHO BCEX JKUBBIX CYIIECTB, OOHApY>KUBaeMbIX Ha
Hamrell naHete. [Ipu 3ToM, HeCMOTpsSI Ha CYIECTBOBAHUE OTPOMHBIX pa3IHYHil
MEXAY OTAEIbHBIMH KIE€TKaMH, B KaXXJIOH M3 HHUX MOXHO BBIJIEIUTH YETHIpE
OCHOBHBIE CTPYKTYPHO-(YHKIIHOHATBHBIE IMOJCUCTEMBI: T€HEeTHYECKHIl ammapar,
OEOKCHHTETHYECKUH ammapaT, MeTaboIMUecKuil amapat, MeMOpaHHas CHCTeMa.
Hu opgna u3 3THX HOACHCTEM HE CIOCOOHA K JIJIUTEIILHOMY CaMOCTOSTEILHOMY
cymiectBoBaHuio. IIpeamomaraercs, dYro momoOHBIM o0pa3zoM  KJeTKa

C(bOpMHpOBaJ'IaCB CHIC Y THIIOTETUYCCKOI'O IIPpEJKa BCEX JKUBBIX OPraHU3MOB H C
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TeX IIOp YHAaclleJoBaHa BCEMH IIPEJCTAaBUTEISAMH OpPraHHYECKOro MHpa.
[IpyHIMIHATBHO Ba)XKHO, YTO pa3TpaHUYEHHE HanOojJee KPYIHBIX TaKCOHOB B
KJIacCU(UKAIIUN JKUBBIX CYIIECTB B 3HAYHTEIHLHOH Mepe OCHOBAaHO HMEHHO Ha
IIUTOJIOTHYECKHUX Pa3IMUMUAX MEXKTY HUMH.

Bonpimoe 3HaueHHEe MMEIOT BOIPOCH pa3zIuduii B KIETOYHOM CTPOSHHUU
IIPOKApHOT U 3YKAPHOT, OTIMYAIOIUXCA IO CTEIIEHH CIOXXHOCTH Ha HECKOIIBKO
nopsiikoB. HecMoTpss Ha 3TO, OTHOCHTENIHLHO MPOCTO YCTPOCHHBIE MPOKAPHOTHI HE
TOJIBKO CBHITPAJIM IIEPBUYHYIO POJIb B UCTOPUH BO3HUKHOBEHMS JXU3HU Ha 3eMile,
HO U OKa3BbIBAIOTCS CIOCOOHBI K OCYIIECTBICHHIO aOCONIOTHO HECBOMCTBEHHBIX
YKapHoTaM  MeETa0OJIMYECKHUX  IPOILIECCOB, Cpeau  KOTOPBIX  (pUKCAIUA
MOJIEKYJISIPHOT'O a30Ta, XeMOJIUTOTPOGHBINH THII MeTaboIu3Ma, METaHOT'€HE3.

O6paTuTe BHHUMAaHHE Ha TO, YTO BCTYIUBIINE B TpPEThe ThICAUETIETHE
KJIETOYHBIE OHOJIOTH HMMEIOT B CBOEM apceHalle IeNbli CHEeKTp BO3MOXKHOCTEil
yOpaBiIeHUs U MaHUIyIHpoBaHuA umu. Kinetounas Ouonorus B 3HAYHTEIBHOMH
CTEIEHHU CTaJla IIpeBpaIaThcsa U3 HayKu (yHIaMEHTaIbHOU B HAyKy IPHUKIATHYIO,
CIIOCOOHYIO CTaBHTh U pellaTh aKTyaJdbHblE IPOOIEMBI MEAUIIUHBI H
OMOTEXHOIOTUH.

M3yuas kypc ¢puznonorun KieTKd, HEOOXOAUMO He YIIyCKaTh U3 BHJIA, YTO
KJIETKA — 3TO CII0KHAs CaMOPETyINPYIOasAcs aJallTUBHAs CHCTEMa, BCE IIEMEHTHI
KOTOpPOHM B3aMMOCBS3aHBl. TONBKO H3y4UB TOHYAMIINE JeTald YCTpPOIiCTBa U
MEeXaHU3Mbl (DYHKIIMOHHPOBAHHUA KIETOK U CYOKIETOYHBIX CTPYKTYp, MOXHO
3¢ peXTHBHO HCIIOIB30BATh H30IUPOBAHHEIE KIETKH H TKAaHU B OHOTEXHOIOTUSIX.

Buasl 1 ¢popMbI 0TPAOGOTKH NPONMYLIeHHBIX 3aHATHIT

Marepuan NpoNyIIEHHBIX HNPAKTUUYECKHX 3aHATHII HEOoOXOJHMO cJaBaTh
IIperojaBaTeIo M0 IpeABapUTEIBHON JOTOBOPEHHOCTH BO BHEYPOYHOE BpEMS.
Marepuan HpONIYIEHHBIX JEKIUil HeoOXOANMMO IMpopadoTaTh CaMOCTOSTEILHO.
Paboueill mporpaMmoil HpeAycMOTPEeHBl KOHCYNbTaIlUd B TEUEHHE CEeMecTpa,

KOTOPBIMH HGOGXOI[HMO AKTHBHO ITIOJIb30BaThCA.
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11. MeToauyeckne peKOMeHAAIHH NpenoJaBaTe/isiM M0 OpraHu3alHHu

06y‘l CHHA IO THCITHIIJIHHE

KiteTouHbIll ypOBeHb OpraHH3alUU SABIETCS OOIMEOHOIOTHYECKUM U
OCHOBOITOJIATAIONUM I OOJlee BBICOKHX CTENE€HeH OpraHH3alid  JKH3HU.
Peanmmzanus KOMITETEHTHOCTHOTO IOJIXOJ]a TPENoJaBaHUsA  IHCIHILTHHEI
«Pusnoorus KIETKH» JOKHAa o0ecnednTh (OPMHPOBAHUE CIIOCOOHOCTH H
TOTOBHOCTH HCIIOJIF30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYIHBIX JUCITUILIHH, B
TOM qucie OCHOBHBIX 3aKOHOMEPHOCTE HaCJIeICTBEHHOCTH, B
podecCHOHATBHOI EeATETPHOCTH. 3ajladya OOY4YeHUS - OCBOCHHE CTYJeHTaMU
TEOPETUYECKUX 3HAHHII U  T[pHOOpeTeHHe yMEHHII U HaBBIKOB  IIO
(U3HOIOTHIECKUM OCHOBAM KIIETOYHBIX OMOTEXHOJIOTHIA.

DddexTuBHOCTE pabOTHI oOecHeYnBaeTcsl IMIHPOKHM HCIIOIB30BaHHEM
aKTHBHBIX M HWHTEPAaKTHUBHHIX (OpM MpOBEJCHUS 3aHATUH, OpHEHTAlued Ha
OYyAYyIIyIO CIIEIUATLHOCTD.

Texymuii KOHTPOJIb yCIIEBAEMOCTH CTYJEHTOB IIEIeCO00pa3HO TPOBOIUTH
IIyTeM TECTHUPOBAHHA C HCIOJH30BAHHEM pPa3HOYPOBHEBHIX 3ajlaHuil. boikimoe
BHUMaHUE HEOOXOANMMO VJE€IUTh OpraHu3allMi CaMOCTOATEIBHONH paboThI
cTyieHToB. Paboueli mporpammoii IpeaycMOTpEeHO HamucaHue pedepara H
BBICTYIIJICHHE HAa IMPAKTHUYECKOM 3aHSATHH IO OJHOH U3 BHIOPAaHHBIX CTY/IEHTOB
TeM. CTyJeHTsl B 3 ceMecTpe JO0JDKHBI IPOOpPEeCTH HaBHIKM palboThl ¢ HaydHOI
JUTEPATypoi, ee IPaMOTHOTO 0(OpPMIIEHHS C COCTaBlIeHHEeM OuGInorpadgmuaeckoro
cnucka. CamocTosTenbHas paboTa J0oDKHA OBITH HAallpaBlIeHAa Ha YIIIyOJIeHHOE
H3y4YeHHE aKTyaJIbHBIX Mpo0iieM (U3MOIOTHH KIETKH, ITOCHEIHHX JOCTHKEHUI

HayKH U BO3MOKHOCTEH HX HCIOIL30BaHUA B OMOTEXHOJIOTHIX.

IIporpammy pa3spadorana: W
[Tandmnosa O.®., K.c.-X. HAyK, JOLECHT D pecrst
~ (HOAMIHCH)
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PEINEH3UA
Ha pa0o4yIo NporpaMMy JHUCHHILIHHBI «PH3HO0I0THS KIETKH»
OIIOII BO no vanpasjennio 19.03.01 «bHoTexHOI0THsI» HANPABIEHHOCTD
«bHOTEeXHOI0THSD)
(kBaau(HKANHNS BBIMYCKHHKA — 0aKaJaaBp)

JlazapessiM H.H., mpodeccopom kadeapsl pacTeHHEBOJICTBa H JIYTOBBIX 3KOCHCTEM, A.C.-X.H.
(mamee WO TEKCTy peIEH3eHT), IpOBeJeHa peleH3us padodell MPOTpaMMbl JUCIUILIHHbI
b1.B.JIB.03.02 «®uzuomorus kuetku» OIIOII BO 1o HampasiaeHuro 19.03.01
«BHOTEXHOJIOTHS» HAINPaBIEHHOCTh «bHOTeXHOMOTUS» (KBaIU(HUKAIMSA  BBIIYCKHHKA —
OakamaBp), pazpabotanHoit B DPIBOY BO «Poccuiickuili TOCYJapCTBEHHBIII arpapHbIil
yauBepcuteT — MCXA wmMm.. KA. TumupsseBa», Ha Kadeape (HU3HOJOTHH pacTeHUIT
(paspaboTuuk — [Tanduiosa O.D., TOIEHT, K.C-X.H.).

PaccMoTpeB mpejcTaBiIeHHBIE Ha pELEH3UI0 MaTepHalbl, pEHEeH3eHT IpHIIel K
CJIEIYIOIIUM BBIBOJIAM:

1. IlpenpsaBienHas pabodas mporpamma ucimmumHsl B1.B.JIB.03.02 «®u3snoiorus
KIeTKH» (Jajee mo TeKcTy IIporpamma) coomeemcmevem TpeboBanusm @OI'OC BO mo
HampaBieHno 19.03.01 «buotexnosorus». IIporpamma codeporcum Bce OCHOBHBIE pa3leiibl,
coomeenicmeyen TpeOOBAHUAM K HOPMAaTHBHO-METONIECKUM JOKYMEHTaM.

2. IlpeacraBnenHas B Ilporpamme axmyansHocms y4eOHONU JUCIMIUIMHBI B paMKax
peam3amu OIIOII BO we noodnescum comuenuro — TUCIHUIUIIHA OTHOCHTCS K 0a30BOI JacTH
yaeOHoro nmukia — b1.6.16.

3. IIpexncraBiennsle B IIporpaMMme yeau JTUCIMIUIHHBI coomeenicmeyionm TPeOOBaHUAM
OI'OC BO nHampasieHus 19.03.01 «bHOTEXHOIOTHS».

4. B coomBerctBuu ¢ IIporpammoin 3a aucHHIINHON «DHU3HOJIOTHS pPACTEHUID
3akperieHo 2 komnemenyuu: OIIK-2, IIK-15. Jucummumza «®OuU3H0JIOTHS KIETKH» U
npenctaBiaeHHas [IporpaMma cnocobra peanuszogams UX B 00BSBICHHBIX TPeOOBAHUSX.

5. Pezynomamul 00yuenus, ipeacTaBieHHbie B [IporpaMMe B KaTeropusx 3HaTh, yMETH,
BIAJIeTh coomeemcnigyiont CHEIU(UKe U COJEPKAHUIO IUCIHUIUIMHBI U OQeMOHCHPUpYIOn
603MOHCHOCIIG TIOYISHHS 3asSBICHHBIX Pe3yJIbTaTOB.

6. OOmas TpynoEMKOCTh TUCITUILTHHBI «DH3HOIOTHS PacTeHHID» COCTABIAET 3 3a4ETHBIE
enuHUIE! (108 gacoB).

7. UndopMais O B3aUMOCBS3H H3ydaeMbIX JUCHHIUIMH H BOIPOCAaM HCKIIOYEHUS
IOyOIHPOBAaHHS B COJEPKAHUU JUCHUIUINH coomeenicmeyen JIeiiCTBUTeTbHOCTH. JIHCIMILITIHA
«DOu3noN0rusl KIeTKH» B3auMocBszaHa ¢ Apyrumu aucnummmHamu OITOII BO u VueOHoro
mwiaHa 1o HampaBiaeHHo 19.03.01 «BHOTEXHOIOTHS» U BO3MOKHOCTH IYOIMpPOBaHHS B
COJIep;KaHUU OTCYTCTBYET.

8. IlpencraBneHHas Ilporpamma IpeirosiaraeT  HCIIOJIB30BAaHHE  COBPEMEHHBIX
00pa30BaTeIbHBIX TEXHOJIOTHI, HCIOJIb3yeMble IMPH pealn3allii pa3IndHBIX BHJIOB yJeOHOI
paboTsl. opMbI 00pa30BaTEIbHBIX TEXHOIOTHIL coomeenicmeayom crueruduKke TICIUIUTHHBL

9. IIporpamma mucuMIUIUHBI «Du3KOJOrHS KIETKH» IIpeAnojaraeT 3aHiTHe B
HHTEpaKTUBHOI opme.

10. Bumpl, copepxkaHHe U TPYAOEMKOCTH CaMOCTOATEIbHON paboOThl CTYIEHTOB,
npejcTaBieHHbIe B [Iporpamme, coomeenicmeyion TpeOOBAaHHSIM K IOJTOTOBKE BBIITYCKHHKOB,
cogepxaniuMmcs Bo ®I'OC BO nanpasiennus 19.03.01 «buoTeXHOIOTHS.

11. IlpencraBiaeHHsle W omucaHHble B IIporpamMme (OpPMBI mexyuyerl ONEHKH 3HAHUI
(ompoc, kak B (opme 0oOCYXJeHHS OTJEeIbHBIX BOIIPOCOB, TAK M BHICTYIUICHHS H YydacTHE B
IOUCKYCCHSIX, MUCIyTaX, B TECTHPOBAHHUH), coomeemcnieyion CIemupuKe TUCIHIUTHHB U
TpeOOBaHHAM K BBIITYCKHUKAM.

IIpoMexyTo4HBIiI KOHTPOJIb 3HAHUI CTYAEHTOB, IIpelycMOTpeHHbIN IlIporpamMmoii,
ocymiecTBisieTcs B (GopMe 3adeTa, UTO coomeemcnigyen CTaTycy IUCHUILIMHBI, Kak
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JUCITUTUIMHBI BapHaTUBHON 9acTH IO BeIOOpY ydeOHoro mukiaa — b1.B. J[B.03.02 ®I'OC BO
HanpasieHus 19.03.01 «buotexHoIOrHY.

12. ®opMbl ONEHKH 3HAHUI, IMpeAcTaBieHHble B Ilporpamme, coomeenicmeyom
crerupuKe JUCIUIUINHBI U TpeOOBaHUAM K BBIITyCKHUKAM.

13. VYuebHo-MmeToanmdeckoe obOecredeHHe AUCIMIUIMHBI IIPEJCTaBICHO: OCHOBHOI
JIUTEepaTypoil — 3 HCTOYHMKA, JOIIOJIHHUTEIBHOI JIUTEpPaTypoll — 3 HauMeHOBaHMil, [IHTepHeT-
pecypcaMi — 5 HCTOYHHKOB U coomeememeyem TpedoBanmsaM OI'OC BO nanpasierus 19.03.01
«bHuoTexHOIOTUSY.

14. MarepuaibHO-TEXHHYECKOE OOecleueHne AUCIHILIMHBI COOTBETCTBYET CIIEIlH(IKe
IUCHMIUIHHBI  «DHU3HOIOTHS KIETKH» M o0OecleunBaeT HCIOJIb30BaHHE COBPEMEHHBIX
00pa3oBaTeIbHBIX, B TOM YHCII€ HHTEPAKTHBHBIX METOJOB O0yIeHHS.

15. Metou4ecknie peKOMEHJAIMH CTyA€HTaM M MeETOJUYecKHe peKOMEHIaIn
IperoiaBaTe)isiIM 110 OpTaHU3alud OOYdeHHS IO JUCHHIUIMHE JaloT TIIPe[CTaBIeHHE O
cnerupuke o0ydeHHs 0 CIUIUTNHE «DU3HO0IOTUS KIETKH».

OBIIHUE BBIBO/JIbI

Ha ocHoBaHHN NIPOBEAEHHOI pELEH3HH MOMKHO CHEIaTh 3aKII0YeHHEe, YTO XapakTep,
CTPYKTypa M cojiep:kaHue pabodeil mporpaMMbl JTUCHUILTHHBI «Du3nonorus kietku» OITOIT
BO mno mHampasiennwo 19.03.01 «buoTexHosorus», HaIpaBIeHHOCTH «bHOTEXHOIOTHS
(kBanmuguKaIs BHITYCKHHKA — OakanaBp), pa3paborannas [TandunoBoit O.D., J0HEHTOM, K.C.-
X.H., cooTBeTcTBYeT TpeboBanmsiM OI'OC BO, coBpeMeHHBIM TpeOOBaHISIM 3KOHOMHUKH, PhIHKA
TpyJda U IO3BOJIUT IpH €€ peaqu3aliH YCIENIHO o0ecneduTh (OPMHpPOBAHUE 3asBICHHBIX
KOMIIETE HITHII.

Penensent: JlazapeB H.H., mpodeccop Kaq)enpbjﬁey:j;/goncma
{

H JIYT'OBBIX 3KOCHCTEM, JI.C.-X.H., npod)eccop

V" (dommics)

« 22 » mapra 2019 .
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