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MMOSICHUTEJIBHAS 3AITMCKA

ILiasupyemblie pe3yJibTaThI
Juunocmubimu pe3yiemamamii 0C80EHUs Y4ebHO20 Kypca ABNAIOMCA.!
— OCO3HaHHWE €JMHCTBA M LIEJOCTHOCTH OKPYXKAIOLIEro MUpa, BO3MOMKHOCTH €ro Mo3HaHus W
00BACHEHHS HA OCHOBE JOCTHIKEHHH HaYKH.
— TMOCTeneHHOe BbICTpauBaHWe cOOCTBEHHOH LIeNOCTHOM KapTHHBI MUpA.
— 0CO3HaHHE MOTPeOHOCTH M FOTOBHOCTH K camMo00pa30BaHHIO, B TOM YHCJE M B paMKax
CaMOCTOSTEJILHOM JeSATeNIbHOCTH BHE LIKOJIBI.
— OLIEHKA MU3HEHHBIX CUTYaLlMH C TOYKH 3peHHs OezomacHoro obpasa »H3HW M COXpPaHEHHs
3/10POBbSI.
— OLEHKA 3KOJIONMYECKOr0 PUCKa B3aUMOOTHOILEHHIT YeIOBeKa U MPUPOIBL
— (hOpPMHUPOBAHHE SKOJIOFTHYECKOTO MBIIUIEHHE: YMEHHE OLIEHMBATh CBOK IEATENIBHOCTH M
MOCTYNKH APYTHX JIOJIEH C TOUKH 3pEHHA COXpaHEHHs OKpYXKalolei cpesl — rapaHTa sKH3HH
1 Onarononyyus moaei Ha 3eme.
Memanpeomemnvimu  pezyiemamamu  usyvenus  Kypea — AGIAEMcs  (opmMuposarue
yHUBEpcalbHbIX yueOHbIX aeitcTBui(YY D).
Pezynsamuenvie YVJI:
—  CaMOCTOATENBEHO OOHApY)KMBAaTh M (OPMYJHpPOBATh YueOHYIO mpobiemy, onpenensaTh Leib
y4eOHOM AeATebHOCTH.
—  BBIJIBMIaTh BEPCHUM pelleHHs MpoOJieMbl, OCO3HABATh KOHEUHBIH pe3ynbTaT, BEIOMpaTh W3
NpeJI0KEHHBIX U UCKAaTh CAaMOCTOSITE/IbHO CPEACTBA NOCTHKEHHS LIETH.
— CocTapnars (MHAMBUAYANLHO WM B Tpynne) IuiaH peieHds npobnemsl (BHIMOJHEHHS
MpoeKTa).
— paboras 1o 1aHy, CBEpsATh CBOM JCHCTBHS C LE/IbIO M, MPH HEOOXOJMMOCTH, MCIIPABIIATh
OLKOKH CAMOCTOSITEIILHO.
— B JHAJOTe ¢ YYWTEJEM COBEpPIICHCTBOBATH CAMOCTOATENbHO BbIpAOOTAHHBIE KPUTEPUH
OLICHKH.
Hosnasamenvuvie YVII:

—  aHaJM3HUpPOBATh, CPABHUBATH, KiaccuuumpoBars U 00061aTh GaxkThl U sBNeHNs. BoIgBIaTh
NPUYKUHE] H CIIEACTBHUS MPOCTHIX ABICHHH.

—  OCYLLECTBJIITH CPaBHEHHE M KJIAcCH(UKALMIO, CAMOCTOSITENBHO BbHIOMpas OCHOBAHHMA W
KPUTEPUH /ISl YKA3aHHBIX JIOTMYECKUX Orepauuid; CTpOMTH Kiaccu(UKalMio Ha OCHOBE
JUXOTOMHYECKOTO AeNeHUs(Ha OCHOBE OTPHLIAHMS).

—  €03JaBaTh CXeMaTHYECKHE MOJIEJIH C BbIIEICHHEM CYIIIECTBEHHBIX XapaKTepUCTHK 00beKTa.

— COCTaBJIATH TE3WCHl, pa3JM4HBIE BHAbI  MIaHOB(MPOCTHIX,  CJOXHBIX M T.IL).
[TpeoGpazoBeiBaTh HHGOPMALIMIO W3 OJHOIO BUA B APYroi (Tabiuily B TEKCT M Mp.).

—  BBIYMTHIBATH BCE YPOBHU TEKCTOBOH MH(POPMALIUH.

—  yMeTb OMpenaessiTh BO3MOXKHBIE HCTOYHHKH HEOOXOAHWMBIX CBEJCHUH, MPOU3BOIANUTE MOMCK
vH(popMalMH, aHATM3HPOBATE M OLIEHUBATE €€ I0CTOBEPHOCTD.

Kommynuxamuenwvie VV/I:
- CaMOCTOATEIbHO OpraHM30BBIBaTH ydyeOHOe B3aumojelcTBMe B rpynne (onpeaesiTh
o01ue Ly, pacnpeaensTh poiu, JOroBapuBaThCs Apyr ¢ APYrom U T.1.).
- B IMCKYCCHH YMETH BBIJIBUHYTh apIYMEHTBI H KOHTPapryMeHTBI
- YYUTBCS KPHUTHYHO, OTHOCHTBCS K CBOEMY MHEHMIO, ¢ JOCTOMHCTBOM IIPHU3HABATh
oHOOYHOCTh CBOEr0 MHEHHS W KOPPEKTHPOBAThH €ro.
- MOHMMATh MO3ULIMIO IPYrOro; pa3iMyaTh B €10 peu: MHEHHE, 10Ka3aTe/IbCTBO, (haKThl
- YMETh B3[VISSHYTh Ha CUTYaLMIO C MHOW MO3ULMU W JOTOBAapHUBATHCA C JIFOJBMH HHBIX
TO3U LU,



IIpeameTHbIMH pe3yIbTATAMH OCBOCHHs YueOHOTO Kypca SBISHOTCS:

- [TonoxeHus KIETOYHOM TEOpHH;

- OcobeHHOCTH NPOKAPHOTUYECKOH W 9YKAPHOTHYECKOM KIIETOK;

- CX0ACTBO M pa3iMune pacTUTENLHON U IUBOTHOM KIIETOK;

- OcCHOBHBIE KOMITOHEHTBI W OPraHOMABI KJIETOK: MeMOpaHy, LUMTOIUIa3My W OpraHOMIbI,
MHTOXOHAPHH M XJIOPOIIACTEI, pUOOCOMBI;

~ OcHoBHBIE 3Tanel OMocHMHTE3a Oelka B DYKAPHOTHYECKOH KIIETKE — TPAHCKPHIILMIO M
TPaHCJIALHMIO;

s OcofeHHOCTH AIePHOTO arapaTa u PernpoiyKLHIO KIETOK;

- Peakumio K1eToK Ha Bo3/ieiicTBHE BPEAHBIX (DAKTOPOB CPe/Ibl;

- Onpenenenne M KnacCM(MKALMIO TKaHed, MPOMCXOKACHHE TKAHEH B 3BOMIOLMH
MHOTOKJIETOYHBIX

= CrpoeHne OCHOBHBIX THIIOB KJIE€TOK W TKaHEH MHOTOKJIETOYHBIX KHBOTHEIX;

- Hmers npexacraBieHne 0 MOJIEKYJISIPHO-OMOJIOTHYECKMX OCHOBAaxX psja BaskKHEHIINX
MPOLECCOB B KJIETKAX M TKAHSX HALLEro OpraHvu3Ma.

- PaboTarh coO CBETOBBIM MHKPOCKOTIOM M NPENapaTamu;

- Ha3seiBaTh cocTapHbIe YacTH KJIETKH U “y3HaBaTh” MX Ha cxeme MM Gororpaduu;

- M3roToBnate mpocteiiiiMe mpenapartkl i MHKPOCKONMYECKOTO  MCCIIENOBAHMUS;
Onpeaensats Tun TkaHu no gororpaduu;

- BuiABiATE MPUYMHHO-CNEJCTBEHHBIE CBS3M MeXKAy OHOJOTHYECKMMH IIPOLIECCAMM,
MPOMCXOJAIMMHU  HA  Pa3HBIX YPOBHAX OpraHu3aluM JKHUBBLIX OpraHusmMoB (oT
MOJIEKYJIIPHOTO 0OPraHM3MEHHOT0);

= Cocrasnate kpaTkue pedepaTbl ¥ JOKIA/IBI [0 MHTEPECYIOLIMM UX TEMaM H NPeICTABIIATh
HX;

- Mcnonb30BaTh 3HaHKS O KJIETKE M TKAHSX 115 BEACHUS 310pOBOro 00pasa JKH3HH.

Coaep:kanne nporpamMmbi

BHOJIOI'UA KJIETKH — 34 4

Tema 1. Beeaenne B 6Hos10oruio kierku (2 1)

3angauu coBpeMeHHO# uMTonoruu. Knerounas Teopus — OCHOBHO# 3aKOH CTPOEHMS JKHBBIX
OpraHu3moB. 3acjyra OTEYECTBEHHbLIX OMOJIOrOB B 3allMTE OCHOBHBIX MOJIOXKEHHH KIETOYHOM
TEOPHH.

Tema 2. O6muii nj1an CTpoeHHst KJIETOK KHBBIX OPrauu3mos (4 1)

[IpoxapuoTel M osykapuoTbl. CxoactBo M pasnuums. JKMBOTHas W pacTUTE/bHAs
9YKapHOTHYECKas KiieTka. Teopuu NpoucxokaeHus 5yKapuOTHYECKOH KIIETKH.

ITpakTnyeckne paborbl. OcobeHHOCTH CTPOEHMs KJIETOK rpokapvoT. Msydenue
MOJIOYHOKHCIBIX DakTeprii. OcOOEHHOCTH CTPOCHHS KIIETOK DYKapHOT.

Tema 3. OcHoBHBIE KOMIIOHEHTBI H OPraHON/AbLI KJIeTOK (134)

a) MemGpana u HaamemOpaHHbIi KoMuieke. CoBpeMeHHas MOZIENb CTPOEHHS KIIETOYHOM
MeMOpaHbl. YHUBEpCalIbHBINH XapakTep cTPOeHH MeMOPaHBIBCEX KIIETOK.

Komnviomepnuiii ypox.

IIpakTuueckas pabora. M3yuenue KIeTOK BOAHBIX POCTEHILMX.

0) [uronnasma w opraHomapl. LIMTOCKENET KICTOK — €ro KOMIIOHEHTHl W (YHKUMH B
pasHBIX THNax K1eTok. MeMOpaHHbIe OpraHOM/bl KIIETKH.

IIpakTuyeckasi pa6ora. OCHOBHbIE KOMIOHEHTBl M OpPraHoMjbl Kietok. [lnasmonus u
JENIasMOJIM3 B KJIETKaX KOMKHULBI JIYKA.

B) MuToxonapuu u xnoponactel, Tunel o6MeHa BewecTs B KieTke. ICTOYHMKH SHEPruu B
KkneTke ['erepoTpodel u aBToTpodbl. OCHOBHBIE 3aKOHLIOHOSHEPTETHKM B KileTKaX. MUTOXOHpHS
— OHepreTuyeckas craHuus kietkd. CoBpeMmeHHas cxema cuHTe3a AT®. Xnoporactel H



dorocunres. r) Pubocombl. Cunres Oenka. Tunsl v cTpykrypa pubOOCOM IpO- M 3YKapHOT.
OcHOBHBIE ATAMNbl CHHTE3a OeJiKa B 3YKapMOTHYECKOH KIIETKE.

Tema 4. Slaepublii annapar U penpoayKuust Kiierok (8 u)

a) SApo dYKapHOTHYECKOH KJIETKH M HYKJIeOH rnpokapuoT. CTpoeHHE W 3HaYeHHe szpa.
[Tonsitve o xpomartuHe (3y- W rerepoxpomartH). CTpyKTypa XpoMOCOM. SApBIIIKO — €ro
CTpPOEHHE M (PYHKLIH.

6) JKusHeHHBIH UHMKT KieTKH. Penpoaykums (pasmHoxeHue) kiaerok. [lonstue o
JKU3HEHHOM LMKJIE KIeToK — ero nepuoasl. Pennmukauusa JHK — BaHeHiumii stan Ku3Hu
KIeToKk. MuTo3 — ero Guonoruyeckoe 3HadeHHe. Pa3HOBHAHOCTH MUTO3a B KJIETKAX Pa3HBIX
opranu3MoB. [loHsATHE O «CTBOJNO-BBIX» KiIeTKaX. TeopHsi «CTBOJIOBBIX KJIETOK» — IPOPHIB B
COBpEMEHHOM OHOMOruM ¥ MeauLMHe. Meiio3 — 0CHOBA reHOTHITMYECKOH,

MHIAWBHYaJbHOM, KOMOMHATHBHON H3MeH4YHMBOCTH. BHosornueckoe 3HauyeHue meiosa.
Crapenue knetok. Pak — camoe onacHoe 3abo/ieBaHHE Y€TOBEKAH APYTHX XKHUBBIX CYIIECTB.

IIpakTHyeckas paGorbl. MuTO3 B KIIeTKax KopHeil jiyka. MUTO3 ;KMBOTHO#H KeTKH. Meiio3
B I[1bUIbHUKAX LIBETKOBBIX PACTCHMI.

Tema 5. Bupycbl kak HekJerounasi popma sxxn3uu (4 1) CTpoeHre BUPYCOB M MX THIIBL.
XKuzHennsblii LUK BUpycoB (Ha npumepe Bupyca CITMla miurenarura). Knerka-xo3suH U BUpyc-
napasuT: cTpaTerny B3aumoeiicTeus. CoBpeMeHHOE coCcTOsTHUE MpobieMbl 60pbObI ¢ BUPYCHBIMH
MHPEKUMSIMH.

BakuuHauusi — JOCTHXKEHUS U POOIIEMBI.

IIpakmuueckoe unmepaxmusnoe sansmue «Hexnetounsie Gopmbl xKH3HK. Bupycsi».



Tema 6. IBoouus KieTku (34)

Peakuus kneTok Ha Bo3jeiicTBMe BpeAHBIX (DakTOpoB cpensl (anKorosb, HapKOTHKH, KypeHHE,
TOKCHYHBIE BELIECTBA, TsDKeNble MeTauibl M T.1.) OOpatumble W HeoOpaTUMBbIE TMOBPEHICHUSA
KneTok. KnetouHble M MOJEKyIsipHbIE MEXaHM3Mbl MOBPENKIAIOLIEr0 JEHCTBUA Ppas/IMYHBIX
(haKTOpPOB HACTPYKTYPY M PYHKLMIO KIIETOK.

Obobwarouyuii cemunap. Knetka — s1eMeHTapHas reHeTH4ecKas U CTPYKTYPHO-(QyHKUHOHAIbHAS
earHuua xuBoro (1 u)

N HaumeHnoBanue pa3ie/ioB H TeM Koanuec Koauuec
n/ TBO TBO N/p
I yacop
Paznen 1. BuoJiorus Kierku
1 Tema 1.Bseoenue 6 6uonozuio kiemri 2 1
2 | Tema 2.06wuti naan cmpoeHus Kiemox HCuebix - 2
OP2aHU3IMOB
3 | Tema 3.0cnogHbie Komnonenmel u 0pPeaHoUObL 13 3
KIemoK
4 | Tema 4.f0epuwiii annapam u penpooykyus Kiemox 8 2
5 | Tema 5.Bupycel kak nexnemounas hopma Hcuznu 4
6 | Tema 6.2nemenmor namonozuu knemicu 3
Hroro 34 8




TEMATHYECKOE ILTAHUPOBAHHE
10 kaace (34 yaca)

Ne Jara Tema TIpaKTHYeCKas 4acTh Henonpiosanue 060pyroBanns
n/n Touku pocra
Tema 1. Beedenue g duonozuio knemru ( 34)
1 3anaun cOBpeMeHHOI LHTOJOIHH.
2 Knerounas TeOpHs — OCHOBHO# 3aKOH CTPOCHHA HKHBBIX
OpraH|3MOB.
Tesma 2. O6wuit R1an CMpoenus Kiemox Heusblx 0p2anu3mos (4u)

3 TIpoKkapHOTBl H dYKapuOThL. CXOACTBO M PA3JIHUHA. Jl/p Nel, OcoGeHHOCTH CTPOSHHS
KJICTOK 9YKAPHOT.

4 JKMBOTHAS M PACTHTEIbHAS JYKAPHOTHYECKAT KIIETKA.

5 TeopHH NPOMCXOMKACHHA FYKAPHOTHUECKOH KICTKH,

6 OcoBGeHHOCTH CTPOSHHS KIETOK IPOKAPHOT. JI/p Ne 2. U3yuenne
MOJIOUHOKHCIIBIX GaKTepHid.

Tema 3. Ocnoenbie KoMIOHeHMbL 4 op2anoudsl Kemok (13u4)
7 MemGpana i HagMeMOPaHHbIA KOMILICKC. ULp. «Cpasnenne auddy3uonnoii  |/laTaHk BIaKHOCTH BO3YXa
cr1ocoGHOCTH KIETOMHOIT MeMOpaHb!
M KACTOYHOH 060I0UKH)

8 CoBpEMEHHAsA MOJIENb CTPOCHHS KJIETO4HO MeMOpaH.l.

9 YHHBEPCATEHBI XapaKTep CTPOeHH MeMOPaHBI BCEX KIETOK. Jl/p Ne3. H3yueHHE KIIETOK
BOJIHBIX IPOCTEHIIMX.

10 [luTomiasMa 1 OpraHou/IbL. Jl/p Ned. Inasmonus u Mukpockon, Habop uist
JENIA3MOJTH3 B KJIETKAX KOKHI! | NperapupoBaHis
NyKa.

11 L{HTOCKENET KJIETOK — €0 KOMIOHCHTBL H (DYHKIITH B PASHBIX Jl/p Ne5. OCHOBHBIE KOMIOHCHTBI

THIAX KIETOK. 1 OPraHoM/IbL KICTOK.

12 MemGpaHHbie OpraHoH/Ibl KIETKH.

13 MHUTOXOHAPHH ¥ XJOPOILIACTDL

14 THIIb! 0GMEHA BEIIECTB B KICTKE. | eTepoTpodbl H aBTOTPOQBL.

15 VICTOUIHHKHN SHEPrHM B K1eTke. OCHOBHRIC 3aKOHBI GHOOHEPIETHRH B

KJIETKax.




(QyHKIHOHANLHAA €IHHULA KHBOTO (CEMHHAp)

16 MHUTOXOHAPHA — IHEPreTHYECKas CTAHIUMA KJICTKH.
Cospemennas cxema ciuuresa ATd.
17 Xioporactel 0 HOTOCHHTE3 «I"asoBbie 3 dexTbr Jarunkn kucnopoa, pH
(poTOCHHTE3A»
18 PuGocombt. Cunres Geka, ULp. «M3ayuenne pepmenTaTnBHOil JlaTUHK ONTHIECKOH MIOTHOCTH
[AKTHBHOCTH CIIHOHBDY
19 OCHOBHBIE KOMIOHEHTDI 1 OPraHOH/Ibl KIETKH, (CeMUHap)
Tema 4. Slaepubiii ANNAPAT ¥ PEenpPoAYKUUS KAETOK (8 u)
20 S1po 9yKapHOTHYECKOMH KIETKH M HYKI1e0Ha npokapHoT. CTpoeHnen
3HAYCHHE Aapa. [ToHATHE O XpOMAaTHHeE.
21 CTpykTypa XpoMocoM. SIAPBILIKO — €ro CTPOEHHE M DYHKLIHK.
22 JKM3HEHHBIA HHK KIETKH. PerpoayKims (pasMHOKEHHE)KIETOK. JI/p Ne6. MuTo3 B KiIeTKaX
TTonaTHE O KHIHEHHOM HUKIE KJIETOK — €r0 IIePHO/bL. KOpPHE#i JIyka.,
23 Penymkanma JIHK — BakHeHuImit HTan xusHH KIEToK.
24 MuT03 — ero OHONOrHYECKOE 3Ha4YeHHE, Pa3HOBHIHOCTH Jl/p. «IToBenenne xpoMocoM npH | Mukpockon, HaGop
MHTO3a B KIETKAX PA3HBIX OPraHUu3MOR, MHTOTHYECKOM JEICHHH B MHKpOIpenaparos, Habop
KJICTKAX pacTeHMii» JUIs NIpenapHpoBaHus
25 [TonaTHe 0 «CTBOMOBBIX) KIETKaX. TEOPHS «CTBOJOBBIX KIETOK)
— MPOPBIB B COBPEMEHHOH OHOJIOMHH H MEJIHLIHHE,
26 Meit03 — 0CHOBA reHO THNHYECKOI, HHAMBHAYANLHOM, kKoMOuHarusHoil | JI/p «[loseenue xpomocom npu | Mukpockon, naGop
H3MCHUMBOCTH. bHOJIOTHYECKOE 3HAYeHHE Mefio3a. MEHOTHUECKOM JIETIEHHH B MUKpOnpenaparos, Habop
KJICTKAX PACTCHHI» JUIATIPENAPHPOBAHAA
27 Crapenue knerok. Pak — camoe onacxoe 3aloniepanue
UE/I0BEKA M JIDYTHX JKHBBIX CYIIECTB
Tema 5. Bupycel kak nexknemounan ghopma yeusnu (4 1)
28 Crpoenne BUpYCOB 1 MX THIBL. JKH3HEHHBII KT BHPYCOB (HanpuMepe
supyca CITH/la unn renarura).
29 KieTka-xo3sMH 1 BUPYC-NIApA3HUT: CTPATErHH B3aUMOACHCTBHAL.
30 CospeMeHHOE cOCTOAHME NPoOIeMbl GOPLOBI C BHPYCHBIMH
uH(pekuMAMHA, BakIMHALMA — JO0CTHAKCHUA ¥ IPOGIEMBI.
31 lpaxmuyeckoe unmepaxmusroe 3anamue «HekneTounsie HopMb
HKH3HU, BUpyChin,
- Tema 6. Ieonronua knemxu (3u)
32 Peakiust K1€TOK Ha BO3JICHCTBHE BPeHbIX (AKTOPOB CPebl .
33 Kretounsie 1 MONIEKYIAPHBIE MEXaHH3MBI [IOBPEKIAIONIETO
JIEHCTBHA pa3iHYHBIX (PAKTOPOB HA CTPYKTYPY H QYHKIMIO KJIETOK,
34 Knerka — sneMeHTapHas reHeTHYeCKas H CTPYKTYPHO-




