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1. [MosicHuTEILHAS 3ATTMCKA . B—

1.1. Mecmo yueonozo npeomema ¢ yuednom naane (Kouuecmeo yuedHbIX 4acos, Ha KOMopsie paccHumand paGouan npozpamma 6 coomee

Yueonvim nnanom, KAI1eHOAPHBIM YUeOHbIM 2PahuKkom, 060CHOBAHUE YEETUYCHUA KOTUECMEd YUEOHBIX HACOE (npu Ileoﬁ.VOOIL‘IOCTll)~ , o
Cornacro denepansomy Gasuchomy yueGHOMy TiaHy Juis 06pasoBaTelbHbIX yupeskaenuii Poceniickoii dejepaiiy Ha u3ydyeHHe OHOJIOTHH ()[’B?JHT
210 vacos. JlanHas paGouas NporpaMMa paccuMTaHa HA NPOBEICHUE 3 ¥ KIACCHBIX 3aHATHIH B HeAemo. OdLiee Ync/o yueGHBIX 4acoB 3a 1 1o oOyHcHHA
coctasisier 102 y. _

Kypcy Gronorun ma crymenu cpeisero o6liero 06pasoBaHMs MpeAIeCTBYeT Kype OMOJIOTMH, BKIIOYAIOUIMH HIEMCHTApHBIC cBeaeHHs 00 OCHOBHbl‘:X
Ononoruyeckux oobekrax. Comepxanne kypca 6MOIOHHM B OCHOBHOM LIKOJIE CITYKMT OCHOBOM JUISl M3y4eHHS 001IMX OMOJIOrHYeCKHX 3aKOHOMEPHOCTEH.
TEOPHIA, 3aKOHOB, 'HMOTE3 B CTApIIEH IIKOJIE, Tie 0c0b0e 3HAYEHHE TPHOOPETAIOT MHPOBO33PEHUECKHE, TEOPETHUCCKHE MOHATHA.

Taxum 06pazom, conepranne Kypca GHOJIOTHE B CTapliei mKosie 6oJee MOIHO pacKpbIBaeT obiye OHOTOrHYECKHE 3aKOHOMEPHOCTH, NposBJIAIOLIHECS HA
Pa3HbIX YPOBHAX OpraHU3alMu )KUBOH OPUPO/IBIL.

1.2.Hcnonv3yemoliii  y4e6GHO-MEMOOUUECKOZ0 KOMRIEKMm, 6KUIOYAA INEKMPOHHBIC —pPecypcsl, d MmaKxyce OONOJHUMENbHO ucnob3yemeole
UHpOpMayUOHHbIE pecypCh.

OcHogHas numepamypa

1. Beiconxas JI. B., [{pmvumui I'. M., Pysunckuit A. O. u ap. / Ilon pen. lllymuoro B. K., [{pivinuna I'. M.buonorus. 10 k. YriyOn€HHbIAH ypOBEHD

2. Beicoukas JI. B., Ipmvmmui I'. M., Pysunckuii A. O. u ap. / [loxa pex. lymuoro B. K., Jpivumnna I'. M.buonorus. 11 k1. YrayOnénublii ypoBeHb
JlononHUTENbHAS JIUTEPATYpa

1. Jdemvmun I'.M.Buonorus. [Tpumepusie pabGoune nporpammsl. [IpeaMerHas nunus yaeOnukoB noa pepakuueit B. K. llymuoro. I'. M. Tpivmmna. 10—11
Kyaccel : yueb. nocodue st 001ieobpasosar. opranusamui : yriayou. yposens / I'. M. Iemmmnn, O. B. Cabmuna.

2. baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbinoit cnpaBouHrK /Uist LIKOJIBHMKOB M NOCTYyNatoIKX B By3bl. - M.: JIpoda, 2009;

3. bornanosa T.JI., Cononosa E.A. buosorust. CipaBo4HUK AJIs CTapLIEKIAaCCHUKOB M IocTynaouux B By3bl. — M.: ACT-npecc., 2006.

4. boarosa M.B. C6opHUK 3a1a4 1o obuei 6M0J0ruHy Ul MOCTYNaomuUX B By3bl. - M.: «Onuke 21 Bek» «Mup n o6pazoBanue». 2005;

5. bounapyx M.M., Kossutnna H.B. bronorus. JlononnauTensHble MaTEPHabl K YPOKaM U BHEKJIACCHBIM MEPOMPHUATHAM M0 GMOIOTUM U dKonoruu. 10-11
kiaccel. Bonrorpan: Yuurtens, 2007.

6. buosnorus. C6opuuk 3amannii s noarotroku k ['MA. Jlepuep I\, Kupnnnenko A A, Konecunkos C.1, 2012-2015.

7. I'pun H., Crayt Y., Teitnop JI. Buonorust B 3 Tomax. M.:, «Mup», 1996.

8. l'onuapos O.B. enernka. 3anauu. — Caparos: JIuneit, 2005.
9. lukapes C.J1. I'eneruxa: Cobopnuk 3ana4. — M.: U3n-Bo «IlepBoe ceHTsiOpsin, 2002.

10. Epuiruia B.H. bronorus ais BeINYCKHAKOB M nocTynarommx B BY3b1. YM.: KnoPyc, 2014.

11. Pabora ¢ matepuanamu EI'D 1o teme «Pasmnosxenne. Onrtorenes» P Camonp 12.05 nn

12. Peurenue 3aaa4 Ha MHTO3, Meii03, cniopo u ramerorenes. [1C3 Camonp 13.05 n

13. Pa6ota ¢ matepuanamu EI'D 1o Teme «I"enernka. Cenekuusi» P Mua 18.05 n

14. Pemenue reveruueckux 3aaaq P Uua 19.05 n
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15. Peienne renernucckunx 3anay P ®poun 20.05 n
16. Penernumnontoe tectuposanue P Mua 25.05 n
17. UBanosa T. B. COopuuk 3anannii no obuied Onojoruu: nocobue As ydaliuxcs o611eoOpaszoBat.
A.H.Msrkosa. - M.: [pocsemenue, 2008- 2013(ITposepnb cBou 3nHaHuMst);

18. Kosnosa TA.. Kyumenko B.C. buonorus B Tabmauax 6-11 knaccesl. CripaBoyHoe noco6ue. - M.: Jlpoda, 2009:

19. Kupunenko A.A. buonorus. COOpHUK 3aad M0 reHETHKE. Ba3oBbIil ¥ TTOBBILICHHBIN YPOBHH EID. Poctos-Ha-Jlony:JlernoH, 2009.
20. Jlepnep I'.H. OGiuast 6Guonorus. [loypounbie TecThl 1 3a/1aHHs. - M.: ®UIIA, 2008-2014;

21. Iumenos A.B.. [Tumenosa U.H. buonorus. [Iunakinueckie Matepualibl K pasaciy «Ob1mas 6uonorns». - M.:
22. Tlumenos W.H. Jlekuun no obmeii 6uosnorun. — Caparos: Jlnueii, 2003.

23. Pe6posa JI.B., ITpoxoposa E.B. AxtusHble GopMbl H METO/bI oGyuennus Guosnornu.- M.: [Ipoceelienne, 1997;

24. dpocun B., Cusornazos B. W. ['otoBumed K eanHOMY roCy/IapCTBEHHOMY JK3aMEHY. O61was 6uostorust. - M.: Jlpoda, 2004. - 216c¢;

Humepnem-pecypcol

1. http://old.fipi.ru/ (PenepanbHblii HHCTATYT NEAArOrHHECKHX u3mepennit (PUITH))

2. http://www.fcior.edu.ru/ (PenepanbHblid NEHTP nH(pOpPMaHOHHO-00pa30BaTeIbHBIX PECYpPCOB, OLIUOP)

3. http://school-collection.edu.ru/ (Enunas KoICKIHs L (poBbIX 0OPa3OBATEILHBIX PECYPCOB, EK LIOP)

4. http://festival.1september.ru/ (decTUBANb NeIaroruieckix uaer «OTKpBITBIH YPOK»)

5. http://www.chemistry48.ru (JIuunpid caiT)

6. htlp://www.uroki.net/docxim.htm (Jlnst yauTens XUMHH 1 OMOJIOrHH)

7 http://www,krugosvet.ru/laxonomy/term/46 (Ouuukioneaus Kpyrocser)

8. hltp://intemeturok.ru/ru/school/biology/lO-klass (Bugeoypoku. buonorus 10 ki)

9. hnp://imemeturok.ru/ru/school/biology/1 1-klass (Buneoypoku. bruosnorus 11 )

10. http://biology-online.ru/ (CoBpeMeHHBIE yPOKH OHOOTHH. Buonorus oHnawH)

11. http://luts.ucoz.ru/load/27—1-0-109 (3auuMarenpHas GHONOrHs)

12, http://multiring‘ru/course/biology/content/index.html#.VDoJBngXSQ (OTKpbITast OMOJIOTHS)

13. http://onlinetestpad.com/ru—ru/Category/Biology-8class-99/Default.apr (TecThl OHNANH)

14. http://85.142.1 62.119/0s1 1/xmodules/qprint/afrms.php?pr0j= (OTKpbITBIH OaHK 3a1aHUH EID)

15. http://ege.yandex.ru/ (EI'D u TVIA na Slnnekce)

16. hﬁp://bio.reshuege.ru/ (Pemry EI'D 110 OHOJIOTHH. TemaTHUECKUE TECThI)

17. http://bio-faq.ru/map3.html (TecTbl, 3aa4H 110 OUONOTHH)
A yuebH020 npeomema 6COOMEEMCMEIUL ¢ NPUMEPHBIMU OCHOSHBIMU 00pPA308AMEAbHBIMU

vqpe',mlcunﬁ”.l.B. Mpanosa. | C. KaiuHosa.

«3nateibcTBO HLIDHAC». 2009:

1.3 IMaanupyemsie pe3yomantsl O0CBOCHUA U3YHEHU
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1) peasmsauns yruuecknx ycranosok no otHoLen o Kk GHONOrHYECKHM OTKPBITUSIM, UCCIICOBAHUIM H HX PE3Y/IbTATAM.

%) TPH3HAHUE BLICOKOH LIEHHOCTH JKM3HHM BO BCEX €& MPOSIBICHUAX, 3/10POBLICBOETO M JPYTUX JIIOCH;

3) peanu3aums ycTaHOBOK 310POBOro 00pasa KH3HHU:

4) cOPMUPOBAHHOCTL TMO3HABATE/ILHBIX MOTMBOB. HANPABICHHBIX HA MOJydeHME HOBOTO 3HaHMs B 00JACTH 6no
NPO(ECCHOHANBHON ESTENLHOCTHIO FJIM  OBITOBLIMHM MPOOJIEMAaMH, CBS3aHHBIMM C COXPaHCHHEM CODEIRCHEGIY
6e30nacHOCTBIO.

JOrMH B CBA3M C OyayuieH
3/I0pOBbS M 3KOJOrM4ECKOH

Memanpeomemuvimu pe3yibmamamu OCBOSHHs BBIITYCKHHKAMU CTaplleH UIKOJbI Kypca OMOJOrHH YriyOJNE€HHOTO ypOBHS SABJIAFOTCS.
1) oBnazieHWe COCTABISIOLIMMH HCCIIEIOBATENBCKOM | MIPOEKTHOM JEATEIbHOCTH, BIKJIIOYash yMCHHA BUJIETH MpOOJIEMY, CTABHTh BOIIPO
TUNOTE3bl, 1aBaTh OMpPEACICHUS MOHIATHIM, KJIaCCH(ULIUPOBATH, Ha0JIroaaTh, MPOBOAUTEIKCIIEPUMEHTHI, IC/IaTh BBIBOJIBI M 3aKJTIOYEHUs, CTPYKTYPHPOB

Chbl, BbIJABHUIATH
aTb

MaTepua, oObICHATD, MOKa3bIBaTh, 3aIMILATh CBOU HUEH;
2) ymeHue paboTaTh ¢ Pa3HBIMM HCTOUHMKAMH GMOJIOTHYECKOi HH(OPMALIMH:HAXOAUTH OHOIOTHYECKYIO nHpopma
yueOHMKA, HayYHOIOMYJISAPHOH JIMTepaType, GHOIOMHYECKHX CIIOBAPSAX M CIPaBOYHUKAX), aHATH3UPOBATH M OLICHHUBATDH uHpopmarl

MIO B PA3JUUYHBIX HCTOYHHKAX (TEKCTE
U0, Mpeodpa3oBbIBATh

WHPOPMALIHIO U3 OHOH (OPMBI B IPYTYIO;

3) cnoco6HOCTL BLIOMPATH LIENIEBbIE M CMBICTIOBBIE YCTAHOBKH B CBOMX JCHCTBHSAX H NMOCTYNKAaX MO OTHOLICHMIO K )KUBOH MPUPOJE, CBOEMY 30POBBIOH
3I0POBBIO OKPY KAIOIIHX;

4) yMeHHe aIeKBAaTHO WCIONB30BAaTh peUYeBbIC CPEACTBA JUIS JIMCKYCCMM W apryMEHTAllMM CBQEH MO3WIMM, CPaBHWUBATbL PA3HBIE TOHUKH 3pCHHA.

-

apryMeHTHPOBATh CBOIO TOYKY 3PEHMS, OTCTAHBATh CBOIO MO3HIHMIO.

IIpeoyemubimu pe3ynsmamamy OCBOSHHS BBITYCKHUKaMU CTapIIEH MIKOJIbIKYpca OHOIOrHE yrayOJIE€HHOTO YPOBHS SIBIAIOTCH:

1. B no3HaBaTesIbHOM (HHTEJUIEKTYalIbHOM) cepe:

* XapakTEepUCTHKA COAEepXKaHHMsA OMONIOrHYECKAX TEOpHH (KJIETOYHAs, BOJIIOLHMOHHASA TEOpHUst JlapBuHa); yueHusi BepHaackoro o Ouocdepe; 3aKOHOB
MeHe1s, 3aKOHOMEePHOCTelH H3MEHYHBOCTH; BKJIaJa BBIIAIOIIMXCS YUEHBIX B Pa3BUTUE OUOJIOTHYECKON HAYKH;

* BBIICJCHHE CYIIECTBEHHBIX MPH3HAKOB OHONOrMYECKHX OOBEKTOB (KJICTOK:PACTHUTENbHBIX W JKMBOTHBIX, JOSZEPHBIX M SICPHBIX, TIOJIOBBIX H
COMATHYECKHX; OPFaHM3MOB: OJHOKJICTOYHBIX H MHOTOKJIETOYHBIX; BUIOB, 3KOCHCTeM, Onocdepbl)u nponeccoB (0OMEH BELIECTB, pa3sMHOXKECHHE, A/IeHHE
KJIETKH, OTJIOAOTBOPEHHE, AEHCTBAE HCKYCCTBEHHOTO H €CTECTBEHHOrO 0TGOPOB, GOpMUpOBaHUE MPUCHIOCOONIEHHOCTH, 00pa30BaHUE BU/IOB, KPYTOBOPOT
BEIlECTB M NpeBpallleH s SHEPrHU B 9KOcHCTeMax U brocdepe);

+ oObscHeHHe ponu Ouosorud B (OPMUPOBAHMH HAYYHOTO MHMPOBO33DEHUS; BKIana OHMOJNIOTMYECKMX TeOpHd B (OPMHUPOBAHME COBPEMEHHOIH
€CTeCTBEHHOHAYYHOM KapTHHBI MHpPa; OTPHIATEIBHONO BIMAHHA AIKOrojs, HUKOTHHA, HAPKOTHYECKHMX BELIECTB HA pa3BHTHE 4YeIOBEKa, BIMSAHHS
MyTareHoB Ha OpPraHW3M YeJIOBEKA, JKOJOTMYECKUX (DAKTOPOB HA OPraHM3MBbI, NMPUYMH OBONIOLMH, H3MCHSEMOCTH BHIOB. HApYIIEHMH pa3BUTHSA
OpraHM3MOB, HACJIe/ICTBEHHBIX 3a00JIeBaHMM, MyTallil, yCTONYHBOCTH K CMEHBI JKOCHCTEM;

e IpHMBEJCHME JO0KA3ATENbCTB (ApryMeHTallMsl) €JMHCTBA XKMBOH M HEXHBOHNPHPOLBI, POACTBA XKHBBIX OPraHM3MOB; B3AUMOCBA3EH OPraHH3MOB H
OKpYKaroILel cpesibr; He0OXO0MMOCTH COXPAHEHHsl MHOT000OpasHs BUIOB;

* yMEHHE M0JIb30BaTHCS GHONOrHYECKOH TEPMUHOJIOTHEH U CUMBOJIMKOM;
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puuume )ﬂk.MLHl'aprl.\ 6H0ﬂk)FHLl€CKHX 3aa4. COCTaBJICHHUE ')nememapublx CXEeM CKpCILlHBZ}HVIfI U CXEM l]CpCH()CZl BELIECTB U DHEPI HH B OKOCHCTCMAx
(uenu nuTaHus);

: o
onucanue ocodet BUNOB M0 MOPPOTOrHUECKOMY KPHTE] UIO;

* BBISBJICHWC W3MEHUMBOCTH, MNPUCTIOCOONEHMIT OPradu3MOB K Cpele OOMTaHHs., HCTOYHMKOB MYyTarcHoB B OKpy’KalOWIEH Cpee  (KOCBEHHO).
AHTPOMOTEHHBLIX H3MEHEHHH B SKOCHCTEMAX CBOEI MECTHOCTH; H3MEHEHHil B JKOCHCTEMAX HA OMOJIOTHYECKUX MOACIAX,

* CpaBHEHME OMOJOTMUYECKMX OOBEKTOB (XMMMUECKMil COCTAB Tel JHMBOH M HEXKHBOH NPHPOABI, 3apofbllla HejloBeka H ApYTHX MJIEKOMHTAIOLIHX.
TIPUPOIHBIE JKOCHCTEMBI M arpOdKOCHCTEMbI CBOGH MECTHOCTH), MPOIECCOB (ECTECTBEHHbIH M MCKYCCTBEHHbII OTOOpBI, MOJOBOC H decnoioe
pa3MHOXeHHe) U GOPMYTUPOBKA BHIBOJOB HA OCHOBE CPABHEHHS.

2. B 1leHHOCTHO-OpPHUEHTAMOHHOM cdepe:

* aHA/IM3 U OLIEHKA Pa3iM4HbIX TMIIOTE3 CYLIHOCTH JKU3HHU, TTPOHCXOXKICHHA YEIOBEKA H BOSHHKHOBEHUSA JKU3HH. [106ATBHBIX YKOJIOTHUECKHX MPOOIeM H
NyTed WX peleHusl, NOCIeACTBUN COOCTBEHHOMN JEATENLHOCTH B OKpYIKaroLleH Cpefe; OHOIOTHYECKON HH(POPMALIHH. noJiydaeMoM U3 pasHbIX HCTOYHHUKOB;

* OlLIEHKA ITMYECKHMX ACNEKTOB HEKOTOPHIX MCClel0BaHui B 001acTH OHOTEXHOIOTHH (KIOHHPOBAHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBICHHOC
W3MEHEHHE TEHOMA).

3. B cdepe TpynoBoit A€ATENbHOCTH:
* OBJIAJIEHHE YMEHHUSAMHU U HABBIKAMH MOCTAHOBKK OMOJIOrHYECKHX IKCIIEPUMCHTOB 1 00OBbACHEHHS HX PE3YJIbTATOB.
4. B chepe GpuznuecKon NI TeTbHOCTH:

« 0BOCHOBAHME W COOMOIEHHE Mep NMPO(UIAKTHKA BHPYCHBIX 3a00/€BaHHH, BPEAHBIX MPHBBIMCK (kypeHue, ynoTpeOieHHe alKOroJisi, HapKOMaHHs):
NpaBHJI OBEICHUS B OKPY KatOLLeH cpee.

1.4 @opMmbl, nepuoOUYHOCMb U NOPAOOK MEKYU{e20 KOHMPOIA yCneeaemocmu u HPOMENHCYMOUHOU AMmMeCmayi 00y arou{Uxca:

OueHuBaHue 00y4arONIMXCA MPOU3BOIMTCA COIIACHO «ITonoxennio o ¢opMax, MNEPHOIHUYHOCTH M TMOPSAAKE TEKYIIEro KOHTPOJIA YCNEBAEMOCTH H
NPOMEKYTOUHOH aTTeCTalluH obyuaromuxcs», «[1oN0KEeHHIO O MOPs/IKE BLICTABICHHS TEKYIHX, YETBEPTHBIX. MOTYTOJOBBIX. FOAOBBIX H HTOTOBbLIX
OTMETOK.

B KayecTBe MMArHOCTHKH Pe3yIbTaTHBHOCTH PabOTHI MO MPOrpamMMe MOKET HCIIOJIb30BATRCA:
Buool KOHmMpOoJs YypoGHs. 3HAHUL YHAUYUXCA
-camMocTosTeIbHas paboTa
-raboparopHas pabora
'KOHTpOJIbHas paboTa
-GHOJIOrMYCCKHH AUKTAHT
-TeCTUpOBaHHE
‘3a4eT
1) o xapakTepy MoJyucHus uH(pOpMaLHH:
'ycmbm. - [TUChbMEHHbIH, -npaKTquCKuﬁ:
2) 110 MECTy KOHTpPOJIA B npouecce 00y eHN:




*BBOJ i cTe e - 11 ¥
OIHbIU TCKYUIMH "TEMATUYECKUI "UTOTOBbIM "CAMOKOHTPOJIb.

DPopyvt konmpo.s
"MHAMBUNYANBHBIN TPYNNOBOH - ppOHTANLHbBII
2. Cozep:kanne y4eOHOro npeamera
10 KJIACC (102 u)
Beenenue. XXusoe n xusun (2 )

Buonorus kak nayka. Buonornyeckue AMCLMIUIMADL, X CBS3M ¢ APYTUMH HayKamu. EquHCTBO XKuBOro. OCHOBHBIC CBOICTBA JKUBBIX OPraHN3MOB. Y pOBHU
OpraHu3alyy >KUBOH MaTepHu. MeTo bl T03HaHKA )KUBOM NPHPOJIBL.
BUOJIOTUYECKUE CUCTEMBI: KJIETKA, OPTAHU3M (56 1)
Monexkyne! u knetku (14 u)
dyHKUHH.

Lutonorus — Hayka o kinetke. Mcropus n3ydenus kinetky. Kinerounas teopusi. Muoroobpasue popm i pasMepoB KIICTOK B 3aBUCHMOCTH OT HX
Knertka xak 1emnoctHas cuctema. MeToIbl H3ydeHHs KJIETKH. XMMHUYEeCKAH cOCTaB KJIeTKU. Makpo- U MUKPO3JIEMEHTBI. UoHBI B KJIeTKE M opraHusme. Po
BoAbl. [mapoduusHble U ruapodoOHbIe MOJEKynbl. buonomumepsl. PerynsipHbie M HEPEryJsipHbIC MOTHMEPDL. Ctpoenue OenkoB. AMHHOKHCIIOTBI.
INenTunHas cBs3b. YPOBHM OpraHH3aiuK GenKoBoil Monekyisl. Buonormueckue GyHkiuu 6enkos. YriaeBoasl. MoHocaxapuabl — pubo3a, 1e30KcHprdo3a,
IOKO3a. J{HcaxapHibl — caxaposa, JakTosa. Iloymcaxapu/ipl — Kpaxmal, IIMKOTeH, LeJUI003a, XUTHH. DYHKIMHA yTieBO/IOB. JIumuasl. XMMHYECKOE
CTpOeHHe NUMUI0B. HachlleHHbIe W HEHACBLIIIEHHBIE JKAPHbIE KMCIOTHL JKUpbI, BOCKH, dochommnuasl. ynxkunu nunuaos. HyknenHOBbIe KHCIOTHI.
CTpoeHue HyKJIEMHOBBIX KMCIOT. THIIBI HyKJIEUHOBBLIX KUCJIOT. DYHKIUHM HYKJICHHOBBIX KHCIIOT. ATO, MakpOIpPru4ecKue CBs3HU.

J1b

Kierounple cTpyKTYpbl U UX QyHKIMH (6 1)
Buonoruyeckine MemOpaHbl. CTpoeHde M (GYHKIHH TIa3MaTHYeCKOH MemOpanbl. MemOpaHHBIC OpraHOMIEL. Slnpo. BakyonsipHas cucTeéMa KIETKH.

Mutoxouapuu. [Inactuasl. OnopHo-ABHraTe/ibHas CHCTEMa KIIETKH. Pubocomsl. KiieTounble BKIIOUYEHUS.

Ob6ecneyenue KIeTOK dHepruei (6 )
OO6GMeH BelIecTB M NpEBpaIleHHss JHEPrHH B KieTke. [lonsTne MeTabonusma, anabonnsma, karabonmsma. VICTOYHMKM SHEPruM JKUBBIX OPraHH3MOB.

ABTOTPOdHI M reTepoTpodbl. PHUKCALUSA YHEPrHM CONHEYHOrO CBETA PACTCHUSMU. MONEKyIbl — aKKyMymsTOpbl SHeprun. Xmopoguiit. Crpoenue
xaopomnacra. ®orocuntes. CperoBas (asza dorocuntesa. Poronus Bombl. TemuoBas dasa dorocunresa. Xemocuntes. Polb XeMOCHHTE3HPYIOMIHX
GaxTepuit Ha 3emie. OGecrieyeHHe KICTOK dHEpruei 3a Cu€T OKMCICHHUS OPraHWdecKHX BEwecTB. AHadpoOHoe pacuieruienue roko3el. Lukn Kpedea.
OxwucautensHoe pochopunuposanue. Poib kuciopoaa. A3pobsl 1 aHa3pOObL.

HacrencTBenHas nuopManus ¥ peanusaius e€ B knetke (14 u)
Bekn — OCHOBA crelU(pUIHOCTH KIETOK ¥ opranu3MoB. ['enetnyeckas nnpopmauns. [lonsarue marpuunoro cuntesa. Tpanckpunums. [eneTndeckuii Kox

u ero ceoiictBa. TpancnoprHele PHK. Bbuocunres Oenka. Perynsumsi TpaHckpunuuu u TpaHcisiuun. Yiasoenue JIHK. IlpuHumner pensukanun.
Ocobennoctn permkaiuu JIHK sykapuor. Tenomepasa. CoBpeMeHHOE MpeICTaBIeHHe O CTPOeHUH reHoB. [lonsTre remoma. I'eHOMBI MHTOXOHIpPHHL.
Ctpoenne xpomocoM. ['ennas ukenepus. CTpoenne Bupycos. Pasmuoxenue Bupycos. Bupyc nmmyHoneduuuta yenoseka. O6pathas TpaHCKPHIILHSL.
UHaMBHayalibHOE PA3BUTHE M PA3MHOXKCHUE OPraHU3MOB (154)




Henenve knerox Npo- ¥ dyKapuoT. JKu3HeHHblin unkn ke ku (uatepdaza U Muto3). @azpl MuTO3a. ["OMOJIOrMYHBIE H HETOMOJIOTHYHBIC XPOMOCOMBI.
Amuto3. [lepuonsi ontorenesa. Parsutue 3apoabiua sxuBo rabix. Juddepeninpopka knetok. ImOpuorenes pacTeHHH. [TocToMOpHOHAILHOE pa3BUTHE
KUBOTHBIX M pacTeHyii. Anonto® MHOrOKIeTOuHbIi OpraHu3M Kak eauHas cucrema. CTBONOBbIE KICTKH. Perencpaius. B3anMoacicTBAC KICTOK B
opranusme.  KouTpons 1enociioctu opranusma. Mmmyuurter. Meiios. Onpenenenue mona y KHBOTHBIX. [MosoBoe W Oecrnonoe pa3MHOKEHHE.
Comarnyeckue W nonosbic kKneTku. YepenoBanne rarionHoi 1 AMINOMIHON CTaaui (KU3HEHHBIA LHK). [Naprenorene3. ObpasoBaHHe MOIOBBIX KJIETOK
Y )HBOTHBIX ¥ pacTeHHi. ONIOA0TBOPEHUE Y )KUBOTHBIX U PACTEHHH.
OCHOBHBIE 3AKOHOMEPHOCTHU HACJIEJICTBEHHOCTHU U UBSMEHUYMBOCTH (34 4)
OcHOBHbBIE 3aKOHOMEPHOCTH SIBJICHHH HAacIeACTBEHHOCTH (14 1)
HacnencTBeHHOCTh — CBOWCTBO JKHMBBIX Opranu3MoB. [ eHetnka. Pabote ['. Menzens. ['ubpuaonorn9ecKui METOI U3y ICHHA HacJieICTBEHHOCTH. AJLIe/In.
I'enotun u deHoTun. JIOMMHAHTHBIE M pELECCHBHBbIC MpH3HaKku. ExrHo0Opasue ruOpHI0B MEPBOro MOKOIEHHS. 3akoH pacierieHus. ['OMO3HIoThl H
reTepo3uroTel. JIMrnOpuaHOe ¥ MOIUrMOPUIHOE CKpelMBaHie. 3aKOH HE3aBMCHMOr0 HAC/IeI0BaHUA. AHanu3upyloliee CKpeliHBaHHue. B3aumoaencTBre
ajulenbHbIX reHoB. HenonHoe nommuupoBanue. KonomuHuposanue. BzanMoznencTBHE HeANICTbHBIX TCHOB. [lonurennsle npu3Haku. CTaTHCTHYECKASA
NpUpONa TeHETHYECKHX 3aKoHOMepHOoCTeH. CLeruIeHHOe Hacle/I0BaHue. Kpoccunrosep. Kaptbi xpomocom. CoBpeMEHHBIC METO/BI KapTUPOBaHHS
xpomocoM. Hacenoanue, cueruiesHoe ¢ nosiom. MHakTiBaius X-XpOMOCOMbI y CaMOK. [lpu3Haku, OrpaHHYEHHBIE M10JIOM.
OCHOBHBIE 3aKOHOMEPHOCTH SBJIEHUI U3MCHYMBOCTH (8 u)
M3MEeHYHBOCTb — CBOWCTBO XHBBIX oprann3moB. HaciencTBeHHas W HEHAC/ICACTBEHHA HM3MCHUABOCTD. KomOnuHaTHBHAs H3MEHYHBOCTb. MyTalnHoHHas
W3MEHYMBOCTD. | EHHBIE, XDOMOCOMHBIE, FEHOMHbIE MyTalMy. ['eHepaTHBHbIE U COMATHICCKAE MYTaLHH. 3akoH romonoruueckux psaos H. M. BaBuiosa.
[{@ToruiasmMaTiyeckas HacjleJCTBEHHOCTb. MUTOXOHApUANBHDIC M XJIOPOMIACTHDBIC TCHDI. [IpHuMHBl BO3HMKHOBeHHMs MyTaumii. MyTarentble (aKTOpbI
cpe/bl. DKCEPUMMEHTAIbHBIH MYyTareHes. B3auMo/IeicTBIE FeHOTHNA U cpe/bl. KauecTBEHHBIE H KOTUYecTBeHHble npu3Haki. Hopma peakuuu npusHaka.

MoanuKalMoHHas W3MEHUYUBOCT.

[eHeTHYECKHE OCHOBBLI HHAMBUYaJTbHOIO Pa3BUTHA (6 49)

DyHKLIMOHUPOBAHHE T€HOB B XOJI€ HHANBHIYAJILHOTO pa3puTHs. JlerepmuHanus 1 auddepeHuHpoBKa. JuddepenunanbHas akTHBHOCTb T€HOB. [leHCcTBHE
reHoB B 3MOpHOTeHEe3e. [lepecTpoiiky reHoMa B OHTOTEHE3E. MMMYyHOTTIO0YTMHOBBIE T€HbI MIIEKOMHMTAIOIINX. MOOHIbHbIE FeHETHYECKHE AIEMEHThI.
reHe3e. DKCIIPECCUBHOCTb M TIEHETPAHTHOCTD. MHO)KeCTBEHHOE JeiicTBHe reHoB. JletanbHble myTtauuu. HacnenoBanue

[IposiBIeHHE T€HOB B OHTO
TOK. XUMEpHbIE U TPAHCTCHHBIC OPraHU3Mbl. KnonupoBanue. I'eHeTHUecKHe OCHOBBI NMoBeneHUs. ['eHeTHUeckue

i pepeHIHPOBAHHOTO COCTOSIHUA KIIE
OCHOBBI CITIOCOOHOCTH K 00y4eHHIO.

[eHeTHKa yesoBeka (6 1)
MeTo/bl U3YUEHHS TEHETHKH IC/IOBCKA. Bim3Helsl. KapHoTHn 4enoBeka i «<XpOMOCOMHbIE» 6ones3nu. KapTupoBaHue XpoMocoM desioBeka. Bo3MokHOCTH

JledeHns W MpeaypeskaeHus HaCICACTBEHHBIX 3a6071eBaRuil. MeIMKO-TEHETHYECKOE KOHCYIbTHPOBAHHE.
Tpumepnuiit nepeienn 1aBopamopHbIX U NPAKMUHECKUX pabom (na evibop yuumens)
|. Mcriob30BaHKe pas3iiuHbIX METOL0B npu u3ydeRnH OHOJIOTHIECKIX 00OBEKTOB.

2. TexHHKa MUKPOCKONHPOBAHHAL.
3. UsyueHue KIETOK pacTeHHH H JKHBOTHBIX MO MHKPOCKOTIOM Ha T

OTOBLIX MquonpenapaTax U AX OoNnMucaHue.




4. llpuroTornenue, paccMaTpUBaHKE M ONUMCAHME MHKPONPENapaToB KIETOK pacTeHHH.

5. CpaBHeHMe CTPOCHUS KIETOK PACTEHHIL, YHUBOTHBIX. FPUOOB U GaKTepHii.

6. MsyueHue ABMIKEHUS IMTOMNA3MBI.

7. U3yyenne mia3monnza v Jensa3mMoin3a B KJIeTKaxX KOXKHLBI JTyKa.

8. U3yueHue (epMeHTaTHBHOrO paclienIeHH s [IEPOKCHIA BOJIOPOA B PACTHTEIBHBIX U IKMBOTHBIX KJIETKAX.
9. O6HapyxeHune GenKOB, YII€BOJIOB, JUIHIOB C MOMOIIBIO KAUECTBEHHBIX peaKiHH.

10. Beinenenue JIHK.

11. M3yueHre KaTaIMTHYECKOH AaKTUBHOCTH ()ePMEHTOB (Ha MpUMEpE aMuiIa3bl WK KaTanasbl).

12. HabmoneHre MuTO3a B KJIeTKaX KOHUKMKA KOpellKa Jiyka Ha TOTOBBIX MMKpOIIperaparax.

13. U3ydenne XpoMOCcoM Ha TOTOBBIX MHKPOIpernaparax.

14. V3yyenue cTaauii Meiio3a Ha FOTOBBIX MUKpoIIpenapaTax.

15. M3y4eHue CTpOEHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpONpenapaTax.

16. PerreHne sneMeHTapHBIX 33/1ad 10 MOJIEKYISPHOA OHOJIOTHH.

17. BLisiBIeHAE IPA3HAKOB CXOJICTBA 3apObILIEH YeNoBeKa U APYTHX MO3BOHOUHBIX MUBOTHBIX KaK JI0Ka3aTeNbCTBO UX PO/CTBA.
18. CocraBiieHse dJIEMEHTApHbBIX CX€M CKpeIlMBaHN.

19. Pemnenne reHETUUECKHX 3a/1a4.

20. U3ydenne pe3ynbTaToB MOHOTHOPH/IHOTO W AUTUOPUIHOTO CKpEIIMBAHHS Y Jpo30¢dUIIbL.

21. CocTaBjcHHE M aHATIU3 POJOCIOBHBIX Y€IOBEKa.

22. 3yueHue M3MEHIMBOCTH, IOCTPOCHHE BAPHALMOHHOTO Psijia 1 BapHallMOHHON KPUBOH.

23. Onucanue GpeHoTHmna.

24. CpaBHeHHE BUIOB 110 MOPHOIOTHYECKOMY KPHTEPHIO.

25. Onyvcanue IPUCIIOCOOICHHOCTH OpraHu3Ma u e€ OTHOCHTENILHOTO XapaKTepa.

26. BplsBIIeHHE IPUCTIOCOOICHHH OPraHu3MOB K BITHAHHIO PA3/IAYHBIX SKOTOTHUECKUX (akTopOB.
27. CpaBHEHHE aHATOMUYECKOTO CTPOCHHS pacTeHHH Pa3HBIX MECT OOMTAHHSL.

28. MeTop! u3MepeHus (pakTopoB cpeibl O0UTaHHUsL.

29. Vi3yyeHue SKOJOTHYECKHX a/lalTalki YeloBeKa.

30. CocTapieHUE MUIIEBbIX LIENEH.

31. U3yuyeHue ¥ OMHCaHHE DIKOCUCTEM CBOEH MECTHOCTH.

32. MojienpoBaHue CTPYKTYP U IPOLECCOB, MPOUCXOTAIINX B SIKOCHCTEMAX.

33. OrnieHKa aHTPONOr€HHBIX H3MEHEHUH B IPUPOJIE.




Kajtenaapuo-reMa THUECKO0e [IAHNPOBAHKE

10 kaace

o/n Tema ypoka

Koa-Bo

4acoB Tun/¢dopma ypoka

Bua u popmbi
KOHTPOJIS

[Tiannpyemble pe3yibTaThbl

Beeacumne (2 4)

1.|06mas 6uonorus. Ilpusnaku xuBoro

Ypox W3yueHHs HOBOTO

DpoHTAIbHBIN

e ————————
Jara
npoBeleHHs

{ |
| — S

MaTepuaa Onpoc
1 DpoHTaJIbHBII
2.[YpoBHM OpraHu3aluf KUBOTO KoMOWHHPOBaHHbIH orpoc
PA3IEJ I. BUOJIOTMYECKHE CUCTEMBI: KIIETKA, OPTAHU3M (56 1)
N TaaBa 1. MoJieky.ibl M KJeTKH (14 1)
1 DpOoHTATLHBIH BbIfB/ISTE CyLIlECTBEHHbIE
01poc PU3HAKH CTPOEHUS KIIETOK
3 Knetka. MeToabl n3ydenus xinetku. Kieroutas KoMGHHHPOBAHHBIH opraHn3MOB. XapaKTepHu3oBaTh i
TeopHs. COBpPEMEHHbIE METO/1bl H3YyUEHUSs
KNeTKH
OCOBGEHHOCTH XHMMMYECKOrO COCTaBa KIETKH. 1 DpoHTaIbHBIH OUEHUTB POJib BOABI U APYTHX
4 |Heopranudeckue W OpraHMYeCKue BCUICCTBA KoMOMHAPOBAHHbIiA ornpoc HEOPraHMYeCKHX BELLECTB B
IETKH. MKM3HEESTEIbHOCTH KIIETKH
1 H%OBepqua" N306paxkaTh npuHUMNIHATILHOE
5 abota
OpraHuyeck1e BelecTna. buornoauMepsl KoMOMHUPOBaHHbIH P CTPOSHHE aMHUHOKHCIIOT U
MENTHAHOH CBA3H
] r KoHTposibHas [1poBepka 3HAHMIT yyaumxes 3a 9
BxXx0JHOH KOHTPOJIb VPOK KOHTPOJIs pabora -
" , ornpoc
besku. Y poBHH OpraHu3altu OeKOBOH : Vpok u3yueHHs HOBOIO P f;apamepmosarb CTPOCHHE H
. ana YHKLMH OeKoB
MoJieKy bl JleHatypaums OesIKOB MaTcpH




JlaGoparopnas padora «OGHapyxkenue Genko»

—

[MPaKTHKYM

8. '
JlabGopaTtopnas pabora . P'/g’
S
5 buonoruueckue Gpynkumnn Genkor. Mexanmnsm ®poHTaTbHbIH ;
NEeHCTBHS hepMeHTOB. Kombunnposanbii onpoc |
I
10 JlaGopatopHas paGora «Karanutuueckas I ' {
" [AKTHBHOCTBL (DEPMEHTOB B IKUBBIX TKAHIX) JlaGoparophasi paboTa | '
i Yrnesoasl. MoHocaxapuel, OJIMrOcaxapubl i I DpOoHTANLHbIH Y cTaHaBIMBaTh CBsI3b MEIKIY
" [monucaxapunabl. DYHKLIUH YIJIEBOAOB KomOHHHPOBAHHBIH o1poc CTPOGHHEM MOJIEKY T |
|
Jlabopatophas pabora «O6HapyKeHHe 1 YIJIEBOJIOB M BBINOJIHAEMbIMH HMH I
12. YIJIEBOOBY JlaGoparoprasi pabota (hyHKOUAMH
JIunuaer. XKupel, macia, Bocku. @yHKIuu DpoHTANLHBIH YV cTaHaBIMBATh CBSA3b MEXKIY
3. |munnmos. Tnukonumms, JHIONPOTEHIBI I KomOunuposanHbIi onpoc CTpPOEHHEM MOJIEKYJI
JlaBopaTtopHuas pabora «Ob6HapyKkeHHue I JIMITAIOB W BBITIOJIHACMBIMH HMH !
14. brmamony JlaGoparopHasi paboTta DyHKLHSIMA |
TecT i
Hykneunosbie kucinotsl. AT®. TIpunnun ’ V300paarh NpUHUHIHATbHOE !
15. KoMOuHHpPOBaHHBIH CTpOeHUE HYKITEOTH/IOB N ;
KOMIUIEMEHTAPHOCTH .
a6 5 B i bochoauddupHoii cBs3M.
Ta «Beiaenenne
abopatopHas pabo it XapakTepr30BaTh CTPOCHHE H
MHYKJIEONPOTEUIOB U3 TKAHH MEYEHH.
16. |A€30KCHHY Y a JlaGoparopuas pabora (bYHKLMM HYKJIEHHOBBIX KHCIOT |
KauecTBenHas peakius Ha JTHK» |
|
- I 1
PHK: cTpoenue, Buabl, GyHkuu. ATO: . 5 OpoHTaNLHBIH OGwscauth 3Hauenue PHK u AT®
OMOMHAHPOBaHHBIH
17. cTpoeHHe, PyHKIIHH p ornpoc B KJIETKE
[Toropenue. «MoJeKyibl H KIETKH» 1 TecT S ——
18. KoMOUHUPOBaHHbIH poBcp poult
, Teme
I'aaBa 2. Kiierounbie cTpyKTYpbl M HX pyHKuuH (6 1)
Ctpoenue ¥ (pyHKLHH OMOIOrHIeCKHX I c y DponTabHbI Bbl1essTh CyIeCTBEHHbIE
19. memOpan. [Inasmanemma. ROMOUBUORARHE onpoc NPU3HAKU CTPOECHHUS KIICTKH.
Pa3nuuare Ha TadiMuax M
JlaboparopHas paboTa «Du3nonornyeckne 1 JTaboparopHas paboTta I
20. MHKpOTNpenaparax 4acTH M




CBOMCTBA KJICTOUHON MeMOT aHbI»

DponTalbHbIA

kiaeTkd.  TloHnmars

OpraHon bl
opranu3aiuio

——

OHOJIONHYECKOH
BH/IbI| ; ‘

21. Me — ~ MO 3/IM4aTh
M6paHHbl€ Opl‘aHeﬂﬂbl KIIETKH. KOPlOHHHpOBUHHblﬁ onpoc McMOpaHbl H pa 3J 0 f ‘
TpaHCMopTa BELIECTB Uepes Hee. | ;
=
abopaTopHas padota « : 1 ]
2. KaTaﬂZ’;blF; ;Kmi, Onpenenenne Hauus isopatoniis paBoT XapakTepH30BaTh POLECCHI IHIO- | ;
IX TKaHSX)» a
M K30LMTO3a. Y CTAHAB/IMBATh ‘-i
—— |
HememOpannbie OpraHeslibl neticn.|] D poHTANbHBIN CBSI3b MEXJIY CTPOCHHUEM H |
23 [urockener. PecHHUKM W JKITYTHKH. KoMGHHHPOBAHHBbiii onpoc (yHKUMAMH MEMOPAHHBIX 1 ; |
Pubocombl. Briouennst HeMeMOpaHHbIX OpraHesil KIeTKH ‘ !
| |
1 |
24 JlaGopaTtopHas padbora «Pa3Mepel KJIETOK ‘
. JlabopaTopHas paboTa
BHYTPHKJIETOUHBIX CTPYKTYpP»
o [ToBTOpenue. «KiieTouHble CTPYKTYPBI U HX EC [IpoBepka 3HaHMIT 10 NPOHACHHOT
©IpyHKIARY KoMOHHUPOBAHHbIH eme
TnaBa 3. Obecnedyenne KJIETOK H OPraHU3MOB JHeprueii (64)
! KoMOHHHPOBAHHbIA DpPOHTATbHbIH O60CHOBATb B3aMMOCBS3b MEX/TY
26. [Metabonn3Mm. ABTOTpo(bI H reTepoTpOdBI. onpoc Sl A
] KoMOHHIPOBaHHBIH [TpoBepoviHasi obmenamu. CpaBHHBATDL NPOLECC
77, [XemocuuTe3. POTOCHHTES paGoTa NJ1aCTUYECKOr0 ¥ YHEPreTHYECKOT O
OOMEHOB, IIPOUCXOSAUINX B
X TOpOTLIACTBI H HX POTb B (hOTOCHHTE3E. 1 KoMOMHHPOBAaHHbIH DpoHTANbHBIN KJIETKAX YXHBbIX OPraHU3MOB
5
28. |porocucrembl. CBetoBas asa GOTOCHHTE3A orpoc
TemnoBas aza porocuntesa. Lluki KenbBuHa KoMOUHMpOBaHHBIA DpoHTabHBIA
29. 0Ipoc
. i DpOHTATILHbIH
[ukonu3. depMeHTaTHBHbIA XapaKTep 1 KomOuHUHpOBaHHbIH poRTald
. ornpoc
=L peakLmii oOMeHa BELIECTB P
1 KoMOMHUPOBAHH bIM DpoHTAIbHBIH
3] [{uxn Kpebca. Llenb nepeHoca 3JIEKTPOHOB H onpoc
J
OKHCJIUTEJIBHOE docdopuanpobatne
] KoMOrHNpOBaHHbIN TecT [1poBepka 3HaHui No
32, [[Mosropenue. «ObecnedeHHe KJICTOK H L,,/p,,J’




OPTalH3MOB SHEPT HCH » . _ T
= Hp()H,ICHHOM 1eMce ‘ |
I'1asa 4. Hacaeacrsennan undopmanus u peasinzauns eé B kaerke (14 1) * ‘
. 1 KomMOHHHpOBaHHBIH dpoHTAILHBIN V cTaHaBIMBATh CBSA3b MEAKLY
33, | CHeTHyeckas nndopmaums. Beakn — ocHosa onpoc crpoennem mosexysi JIHK u PHK u
i MH UMHA PYHKLHAMH
BH0BOI crietnduunocTy. BBITTOJTHAEMbIMH by
1 KoMOMHMpOBaHHDIH @poHTaNbHBIN 11
i = eCTaB/ATh IPHHLHIIBI 3AITHCH,
34. [leHeTnyeckwuit kox, ero cpoiicTsa PEs pHA
OIpoc XpaHEHHs,BOCIIPOU3BEACHHUA,
35. |Pemrenwue 3anau o rnepeaaiu | peatnsaliu
. O FEHETHYECKOMY KO -
b Koy : Y POK IIpaKTHKYM NMPaKTAKYM reHeTHUecKOH HHPOPMALIHH B
se Tpanckpunuus. Matpuunsie PHK. KoMORHHpOBaHHBIH Orpoc YKUBBIX chcTeMax.Pemars 3anauu
* [Tpancnoprasie PHK 1 Ha onpeieicHHe
10CJIEA0BATEIBHOCTH HYKJIEOTUI0B
1 Y pOK MpakTHKyM IIpoBepouHas 4
37. |PewieHue 3a1ad Mo TPAHCKPHIILIAH baGoTa JIHK 1 MPHK. anTnkononos TPHK|
N0CJIeI0BATEIBHOCTH aMHHOKHCJIIOT]
18 BuocHHTes 6enka. Peanusaims reHeTHyecKoi KoMOWHMpPOBAHHBIN @pOHTATbHBIN B MOJIeKy7ax OesKOB, TPUMEHS
2% mHdopManuK B KIeTKax. onpoc 3HAHUS O MPUHIMIE
_ KOMIJIEMEHTAPHOCTH, peaKIUsiX
1 KoMOnHUpOBaHHbIN [TpakTyeckas P P
39 [IpakTuueckas pabora «Pemenue 3ana4 rno paboTa MaTpUYHOTO CHHTE3a H
i . PeHEeTHYECKOM KOJe
MOJICKYJISIPHOU OHOJIOTHH»
Perynsuus TPaHCKPHIIMH H TPAHCIISLHH y|l KoMOMHMpPOBaHHBIN @DpoHTaIbHBIH
40. |npokapHoT U sykapuoT. Perynsropusie PHK onpoc
[punumne: perumakauu JIHK. Tponece 1 KoMOMHHPOBAaHHbIH DpoHTATLHBIH
41. perxamu JIHK y mpo- u 9yKapHoT. onpoc
o KomOuHM i W
BOJIIOLKS TPe/ICTABICHUH O TCHE. : pOBaHHBIMI DpoHTaANTBHbBIN
42. CoBpeMeHHbIE NPEACTAB/ICHNUS O TEHE 0npoc
KoMOuHUpOBaHHBbI#H
Komnaxruzamms JIHK. Xpomocombl, KapHOTHIL. | P TecT
43. | enomer IIpO- ¥ DyKapHOT.
KoMOMHUpPOBaHH I
44 Bupycbl — HEKJICTOIHASA (opma KH3HH. 1 I [Iposepounas MMmeTh npeacrasieHue o
" lCrpoenue Bupycos. PazmHOXKeHHE BUPYCOD
et




\ paboTa
1 [CON OMHMPOEAHHbIH
45 bonesnerBopuble Bupychl. BUU. Bupycsl — . CaDOments,
- |baKTOpBI H3MEHEHWSs I'€HETHYECKOM ey
UH(POPMALIUK OPraHnu3MOB BHCTYRDICRES
46. I 1 KoMOMHHPOBAHHBIH DpoHTATBHbINA
. [Cennas unxenepus. ['enomuka. [Iporeomuka
orpoc
i [NoBropenue. «HacneacTBenHas uHpopmaLus 1 KombnHrpoBaHHbIH TeCT
. 1

peau3anus e€ B KIETKe»

—

1

a |

crocobax mepejaun BUpy CHbIX
pHpeKIHi 1 Mepax rnpopHIaKTHKH
BUPYCHbIX zaboseBaHHH

- O ]
OLieHrBaTh MEPCIEKTHBEI renHoH
KJIeTOUHOH HHIKEHEPHH

[TpoBepka sHAHM 110 MPOAIEHHOH

TeME

L_____/__,_——L’_
T naBa 5. MAANBHAYa/IbHOE PAa3BUTHE H PA3MHOKEHNE opranusmoB (16 1)

@ poHTaIbHBIN OO6BACHATD, B YEM 3aKIH0O4acTCA

;

5 orpoc 0CODEHHOCTh OPraHU3MEHHOI0
JTHOKJIETOYHbIE TPOKApHO
a5 |a POKApPHOTEL - IYKapHOTHL. ) YpOBHs OpraHH3aLMHN KHU3HU, a
. |Ctpoenue POKAPHOTHYECKOH KJIETKH. KoMOMHHUPOBAHHBIH aioKe OHOKIETOHbBIX
KononunainbH .
HIe OpTaHn:Mbl MHOTFOKJIETOUHBIX H KOJOHHAIBHbIX
OpraHu3MOB.
" JlaGopaTopHas paboTa «OcobeHHoCcTH CTpoeHHSII ik . ["OTOBMTH U OITMCHIBATH
. [KJIETOK MPOKApHOT H DyKapuoT» aboparopHas paboTa MHKpOIMpenaparbl KJIeTOK
MHuorokIeTouHble oprafu3mbl. OCOGEHHOCTH KoMGuHMpOBaHHEIA @poHTANLHEIA ?é) eHCTaBIj{TeH? P N
- aKTepuil, HHQY30puUH, JTyKa H
50.  |crpoenns nuaHoGaKTEPHH H rpuboB. ornpoc oy P yaap YK
1 KoMOMHUPOBAHHbIH DpOHTAILHBIH
Hble OPraHU3MBbl KaK elMHas
MHOTOKJIETOY p 10 onpoc
5] cucrema. B3auMOCBsI3b TKaHel, OpraHoB,
cHcTeM OpraHoB Kak OCHOB2 [{eJIOCTHOCTH
Dpratigi T 1 KOMOMHHPOBAHHbIM
KoHTpOJIb WH MBI aJIbHOCTH o p CpaBHUBATb OCOOEHHOCTH Pa3HbIX
HOTOKJIETOYHOro ~ OpraHu3Ma. MMMyHHUTET. AT — 5
opraHu3MoB. XapaKTepu30BaTh i
|

BaxipHauHs.




2 *'—__‘_—,————_‘-_'
I KOoMOHHUPOBAHHbIH DpoHTAILHbBIH . - '
! 53. |CamoBocnpousseenue kietok. P p J OCHOBHbBIE TAIbI o‘flror’em 3a. |
onpoc OnpenesiTh, KAKOH HAOOP i
I B

Jlabopatopnas pa6ota «MuTo3 B kieTkax XPOMOCOM COJIEP/KHTCSA B KIIeTKaxX

54. 2
KOpelKa JiyKa» I JlaGopatophasi paboTa pacTeHuii OCHOBHbIX OT/IEJIOB Ha _
pa3HbIX dTanax KH3HEHHOr0 uuma.r’_ii,"
Onrorenes — I DpoHTANIbHbIH N306paaTh HMKIbI pa3BHTHS
55. WHAWBUAYAJILHOE pa3BUTHE
KoMOUHUPOBaHHBIN ornpoc OpraH13MOB B BHJIE CXCM.
0 ]
PIaRnNa. OruenuBath BIusHHE (PaKTOPOB
" -t
56 JlaGopatophasi pabora «Hayanbhble cTanun 1 BHEIIHEHN cpe/lbl Ha pa3BUTHE
" |npobyieHus SHLUEKIETKA» JlaGoparopHas pabota 3apo/ibllla YeJI0BeKa. Pewatp
I Conil £ B _ 3a71aud Ha MOJACYET XPOMOCOM B
MOHMHHpPOBaHHbIH OHTaJIbHBIH
57 [locTomMbpHoHansHOe passutue. [Ipsimoe u P P KJIETKaX MHOTOKJICTOYHBIX
) oIpoc
HEIPSIMOE Pa3BUTUE OPraHU3MOB OpraHu3MoB B pasHbIX (azax
: e i} ) MUTOTHYECKOTO LMK/
[MonoBoi MpoTecc-06MeH reHeTHYeCKOli OMOWHMPOBAHHBIH D poHTATBHBIH
58.
orpoc
mH(bopManyeld MeX1y OpraHu3MaMu.
= JlabopaTopHast paboTa «M3yuenue meiosa B 1
* [MBbUIBHUKAX [IBETKOBBIX PACTEHUI» JlaGoparopHas pabora
| = 1
PazmHoKeHHe opranu3mMoB. [TooBoe U DponTanbHbIit
60. KomOuHUpOBaHHbIH
Hecnosoe pasmHokeHue. [TapreHorenes. ONpoc
JlaboparopHas paboTta «MelHo3 u pa3BUTHE
61. paropHas p P 1 JlaGoparopHas paboTa
MYKCKHMX MOJIOBBIX KIETOK)
Meii03 B AH3HEHHOM LIMKJIE OPraHU3MOB. 1 Tecy -
62. |®opMHPOBAHME MOJIOBBIX KJICTOK Y pacTeHuii 1 KoMOHHHpPOBaHHBIIH |
JKUBOTHBIX.
JlaGopaTopHasi paboTa «CriepMaTorexes 1 1 e
- abopartopH
63. loporenes» paropras paGora
1
[MosTopenue «HaNBUIYyabHOE PA3BUTHE H TecT - . .
64 P KomMOUHUPOBaHHBII [posepka 3uanuit no npoiienHoi
* |pa3MHOXKEHHE OPraHU3MOBY s

PA3/IEJ II. OCHOBHBIE 3AKOHOMEPHOCTH HACJIEACTBEHHOCTH 1 UBMEHYHUBOCTH (34 u)




O1eHUTh pOJib. KOTOPYH) ChIIpa/In
saKOHbl HAcJleI0BaHUst. OTKPbLITHIC
I'peropom MeHaesieM. B pa3BHTHH

OOBACHUTD, NPH KaKUX yCIOBHAX
BLINIOJIHAIOTCS 3aKOHbI MeHnaesis.

OOBACHATH NPUUUHBI H
3aKOHOMEPHOCTH Hac/Ie10BaHH s
3aboeBaHuil, CLUEMIEHHBIX €
nonoM. CocTaB/ATh CXEMBbI
ckpeuBanus. [InanupoBathb H

INPOBOAUTL T€HECTHHYCCKHEC
DKCIIEPUMEHTHI. Pemarte
FCHETHYCCKHUE 3a/la' v

TR T I"naga 6. O¢
- Uctopus BO3HUKHOBEHHS H pa3BuT a 0. OcnoBubie JAKOHOMCPHOCTH SABJICHMIA nacaeacrsennoctu (14 49)
65. [FeHETUKM.METOL! Tene nsi KoMOuHUpOBaHHBIHA CooOLeHus
o CHETUKH. [lepBblii n BTOPOM
KOHbI McH 1ens
Pemenue re
66. I'€HETHYECKHUX 3a1a4 Ha I [PaKTHKYM
MOHOIMOPHIHOE CKpelunBanme Y POk NPaKTHKY v
Peuienue r
€HETH :
67 honornt HECKMX 3a1a9 Ha 1 [TposepouHas
PHUIHOE CKpeIMBaHUe Y POK MPaKTHKYM pabota
1
MPaKTUKYM
68. Pelienue renetuyeckux 3anau na AUrudputHoe E b .
U MOJTMTUOPUAHOE CKpelu¥BaHHe * POK IPaKTUKYM
B3aumoeiicTBue anieasubix reHoB. Hemongoe |1 KoMOMHHpOBaHHBIH TecT
69. (pomuHHpoBaHue. Konomunuposanue. ['pynmsl
KPOBH
N 1 K 7
70, [B3aHMONEHCTBHS HEANTETbHBIX TeHOB. OMOHEMPORAHRENA Ornpoc
KomnieMeHTapHOe B3aUMOJEHCTBHE IE€HOB.
71 PeineHue reHeTHYECKHUX 3a/1a4 Ha : v HPREERIO N
‘ . OK TPaKTHKYM
B3aHMOJICHCTBUE F€HOB e e
CrarucTHYecKasi MpUpoaa FeHETHYECKUX I
& DpoHTANBHBIH
77 [3akoHOMepHocTeH. TeopHus BepOsSTHOCTH B KoMOHHHPOBaHHbIH P
reHeTHKE. -
1 NPAaKTHKY
PerieHHe reHETHYECKHUX 3a1a4 Ha TEOPHIO L
73. VPOK NMPaKkTHKYM
BEpOATHOCTH B FT€HETHKE
HacneaoBaHue cleNIeHHbIX TeHOB. [ pyrnbl 1 ot @poHTaNbHbIN
OMOMHHPOBAHHbIH
74 lenennenns. Kpoceunrosep p onpoc
75. |PelneHue reHeTHYECKUX 3a1a4 Ha CUCTICHHE 1 Y POK MpaKkTHKYM IPaKTUKYM
BaHHbBIN
KapTuposanie xpomocom. ['eneTieckue kaprel, [KomOHHMpOBaHHBIH Onpoc
W LIATOJIOTMYECKHE KapThl.

reHeTHKH, CENEeKIHMH U MCIHUHMHBI.
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KonxtOunmposatinblit

OpoH T ILHbIH

| Huaxkrusanms \-\pmm(mn,l_\ CaAMOK I OIpoc '
delIeHHE TeHe I TIPAKTHKY M
78 ‘l CUICHHE TCHETHUCCKHX 3a1a Ha CLECTUICHHOE i oo s = ‘
ac 1 2 AR | |
HACICIOBAHKE ¢ 11010\ " p . 5 I
R T— t : 1 — P RN,
79 “”““‘PL“HL u()ummnu ummmupnuun I . "Lkl Illponcpxu SHAHHH 110 HPOHICHHOH | |
© MBICHHH HACICACTBEHHOCTH » }\“\“"”“’P““‘““”"" ' Teme @ !
[A—— 1 o | . - ¢
I 1asa 7. OcnoBubie ml\mm\wpmwm siBICHMI M3MenunBoctn (8 u) ;
R — o I : —
i KomMOunuposanmmbiii %(DpumaLn.m,lil ‘()m,m“,”,, KaK BOZHHKAIOT Hum,u :
80 KomOunatusuas nimenunsocts. Herounmnkm l jonpoc “P“‘“d'\“
KOMOMHATHBHON H3MEHYHBOCTH. iu.m HOBbIC COUCTAHHS.
i ; |
o —— b e = e — ~— i i g TS, ~ M (RO - e e T
| KomOuHHpoBaHHbIi [DpoHTATLHBIH ()umumu, BAKHEHLIHE PM IHuHs
] ‘ o1poc HACACACTBCHHOI 1
MyTannoHHas H3IMeHYHBOCThL. OCHOBHbIC | [ N
81. ; HEHACIC/ICTBCHHOM
MOJIOKCHHSI MY TALIHOHHOH TCOPHH. ' HIMEHUYHBOCTH. ? ;
FE—— A%"” *K . - " [*] lf(b' eI e ) - e et e i |
|| U\IUH“"p()Bd“}“)l" ‘ p(‘“hL“ﬂ”rl“ \pl VMCHT ”p““dll! B¢ l\ “l\ 18] pn b | i
5 OIpocC KOMOHHATHBHON H3MCHUHBOCTH B l ,
{ g [ 'eHOMHBIE H XPOMOCOMHBIE MY TallHH. ; ‘ HACIIEACTBEHHOM pazHooOpa3uu ‘* ;
- A : |
i ,llo THIUTOHIHS, AHEYTUTOH/IHS. : ‘ DKM BBIX OPIaHN3MOB. l ‘ :
i ‘» | | | J 1 |
[ s’ % \
; + S ) l ‘l; S INSUNNEE—— e R
| | - ‘ ; i A31HYATh OCOOCHHOCTH \ ‘
‘ Jlabopartopnas padota «l eHoMHbIC H o o , ‘ “
|83 ’ parop p JlaGopartophas paGora | HACIICLIOBAHHSA COMATHYCCKHX ‘
‘ i |
> H» { |
‘ XPOMOCOMHBIC My Talli - | R » | ks FoRbE s e
—— ‘ e ] KomOunuposanibii (TR RETNTINT CPETHAHLI. MYTEHNS. SN
Bhesiiepras Hac/ICACTBEHHOCTD OOBACHATL, KaKHe
H3IMCHUYHMBOCTH., MHUTOXOHJIPHAILHBIC ICHbI. i,mlpuk
> e ~ i HPCHMY >CTBS CU1e
84. [ [Mroruia3MaTHIecKas My KCKast CTCPHILHOCTh. f PEHMYIICCTRA LT84 HCCAC I0BAHMS
POICTBA PAZHBIX BH10B HMeCT
o i i — : MHTOXOH IpHaIbhas JIHK
F——1— e U | KoMOHHMpoBanHbIii Dpontaibunii 1 praabhas JIHK no i
TIpuunbl BOSHUKHOBCHHS MY TQLlHH. ! CPABHEHMIO ¢ s1epHoit. C1ponTs
85 ECTeCTBCHHBIH MYTarcHCs. My tareHHbic jorpoc lmpmummm\m KPHBYIO
' (paKTOphI CPE/IbL. } n SMCHYHBOCTH H3Y4ACMOT 0




. P s \—‘A\_‘ [ EEaesEaESS ’-F__f'f—_*rﬁ——_—_—_—*”—‘g/u— >7l/v,’_‘{7 .
86 Hopma peakunu npusnaka. Moandmkaunonnas| | ~ [KomOunnposantbii DpoHTATLHbIH pH3HaKa
" [M3MEHYMBOCTD. Olpe
JlaGopatophas paborta «M3MeHUMBOCTD. I
87. [[locTpoenue BapuanuonHoro psiaa u JlaGopatopHasi paboTa
BapUALIMOHHONW KPUBOMH»
.
- TNoBToperne «OCHOBHbIE JAKOHOMEpHOCTH I [TpoBepouHasi [poBepka 3HaHHMH [0 MpOH/IEHHOH
* [ABNeHMIT M3MEHUYHBOCTHY KomOuHHpOBaHHbIH pabota Teme

Taasa 8. [enernueckHe 0CHOBbI HHAHBHAYA/ILHOI0 Pa3BUTHH (6 1)

1 KoMOUHHPOBaHHbIN @DpoHTaIbHBIA OO BIACHATH OCHOBHBIE

(OCHOBHbIE 3aKOHOMEPHOCTH

89, () yHKIIHOHUPOBAHHSI TEHOB B X0O/I€
WHIUBUIYATLHOTO PA3BUTHUS.
JlnddepeHunponka 1 qeTEpMUHALAS.

onpoc 3aKOHOMEPHOCTH
pyHKLIMOHMPOBAHHS T€HOB B XO/I€
WHAMBUIYaJIbHOIO pa3BUTHA.

Perynsiusi aKTHBHOCTH F€HOB B SMOpHOreHese. I KoMOuHUpOBaHHBIA DpoHTabHbIA OO6BICHITH OMOJOTHUECKUH CMBICTT
" . ornpoc 3arporpaMMHUpPOBaHHbIX
["eHOMHBIN UMTIIPUHTHUHT. [lepecTpoiiku reHomMa P porp P
90. nepectpoek reHoMa. OOBbACHSTE, B
Kakux 00/1acTsIX 4eJIOBEYECKOM
] KoMOHHHpOBaHHbIH DpoHTAIbHBIA A
[1posiBjieHHE TEHOB B OHTOrEHE3e. XHMEpHBIE M TPAHCTEHHbIE
orpoc
9 JKCIPECCUBHOCTD. [I€HETPAaHTHOCTD. npo OpraHU3MBbL.
I Mneitorponuoe neiictaue renos. JletanbHoe
leficTBUE T€HOB
I PAICERICY PaccuuTBIBATH BEPOATHOCTD
MOSIBJICHUS
B [I0TOMCTBE HACJIe/ICTBEHHbIX
Pelexue 3a1a4 Ha EHETPAHTHOCTh VpoK NpakTAKYM Oone3HeN CX0as K3
MEHETPAHTHOCTH I'€HOB,
OTBETCTBEHHBIX 32 Pa3BUTHE
Oone3Hei.
[TpomerxyTouHas
[TpomexyTo4Has aTTecTalns 1 Vpok KOHTPOJIst

aTTeCTallMOHHas




I — I e S
padoTa ‘
D TR
94 K‘nonnpommnc. XWUMepHbIE OpPraHu3MbI. KomOnAMpoBaHHbIi dpoHTalIbHbIH dopmMy IMPOBATH THITOTE3bI HA
Tpancrenes u tpancrenmnpre OpraHu3Mbl I ornpoc OCHOBAHMH TIPE/UTOKEHHOH ;
y r
= uHdopMaLKuK 0 pe3yjibTaTax ! ‘
I'eneTHyecKue 0CHOBLI NOBEICHNS. KomMOMHHpOBaHHbIN [TpoBepovHas bop P , \
» o 3 1 OUOJIOTMUYECKMX IKCIIEPUMEHTOB ‘ |
JIMTOrCHHOE OTpeeieHHe NOBeAeHH S, paboTa :
.
I'naBa 9. I'enernka venoseka (6 4) }
» -
9% MeToabl reHeTHKM yenoseka. JJOMHHAHTHbIC 1 KomObnHnpoBanH bl DpoHTasIbHBIH PackpblBaTh PHYHHbI i
" |PEUECCUBHBIE IPA3ZHAKHK Y YeJIOBEKa. orpoc HAacJIeICTBEHHBIX H BPOKIAEHHBIX |
b % 1 K0M6HHHpOBaHan7I DpoHTATIbHBIN saGonenanuit, 0GLACHATS
JIN3HELOBBIN
11 METO/1 UCCIIE/IOBAHUS B FEHETHKE BO3MOKHOCTE M HEOOXOAMMOCTh MX
uesnoBeka. Jlusur onpoc
97 A OTHbIE U MOHO3HTOTHbIE p [pe Iy TIpeKICHHIS, A TAKIKE
" |onm3Heubl. KoHKOpIaHTHOCTD 1
JIMCKOPJIAHTHOCTD HEKOTOpPbIE CIIOCOOBI UX JIEYEHHUS.
[{uTorenerrka. Kapuorun uenosexa. ] KoMOuHMpoBaHHbIi PpoHTAbHbII]
908 |[XpoMmocomHble 601e3HH. COBPEMEHHBIC METO/1bI OIpoc
H3y4YeHHS XPOMOCOM |
1 OueHUBaTh POJib COBPEMEHHBIX ’
99 JlabopartopHasi paboTta «KapuoTHIl Yel0BeKa. Jla6opatopras paGoTa METOIOB H3yUeHHs TeHETHKH s
' yesioBeKa B CT v "
XpoMocoMHBIE OOJIe3HH YeJIOBEKa» JIOBCKA B CTAHOBJICHWH npu 1UH
1 oG _ 5 _ HACJIeICTBEHHBIX U BPOIKIEHHBIX ]
OMOMHHPOBAHHBIN OHTaJIbHbIH &
MeTo bl KAPTHPOBAHUSA XPOMOCOM UeJIOBEKA. p p 3aboneBanuil. CpaBHUBATH \
DHU3HTECKHE ¥ CEKBEHCOBBIE KapThl XPOMOCOM QHPOE ICHETHYECKHE, IHTOJIOTHYECKHE, \
100. |yenoBeka. [ mOpnau3zanus COMaTHHCCKUX (U3HUECKHE M CEKBEHCOBBIE KAPTh. 5
. TTporpamma «I” eHOM YeJI0BEKa» OObSCHITD OMACHOCTE
ksetok. [Iporp
_ _ OJIM3KOPOACTBEHHBIX OPaKOB
1 KoMOUHHPOBAHHBIH DpoHTaIbHbIA
[IpemynperkicHAE 1 JICUEHHE HEKOTOPBIX
. orpoc
10]. |HAacneaCTBEHHDBIX GosiesHeit yenoBeka. 3HauCHNE
reHeTHKH U1t MEJIMLIMHBL.
i [lyonuunoe
3alnuTa NpoeKTa
102. Bammra mpoeKTOB BBLICTYTIJICHHE.
T S R——-
I T R




