Kaﬂeﬂuapﬂo-TeMaaneCKoe INJIAHUPOBAHUEC

Ne Hara MMoaroroBka
YPOKA | makr | muan Tema ypoka BBoaumsbie noHsTusi k EID
BBenenue (1 yac)
1 05.09 BBoansblii uHcTpyKTak nmo Th..Ilpeamer u 3anaun kypca «buosorus.
OO11re 3aKOHOMEPHOCTHY.
Tema 1. IBosToIHA :KMBOT0 MUPa HA 3emJie (22 yacoB)
I'naBa 1. Muoroo6pa3sue :xuBoro mupa. OCHOBHbIE CBOICTBA KUBbIX OPraHU3MOB
2 07.09 MHuoroo0pasue xuBoro mupa. OCHOBHbIE CBOMCTBA KUBBIX OPraHU3MOB | XMMHUYECKOTO COCTaBa kUBoM matepuu | P.1 c.6-7
KirlerogHoe cTpoeHne OprauusMoB
I'naBa 2 Pa3zBuTue 6M0J10rMH B 101aPBUHOBCKHUIi MepHo.
3 12.09 BxoaHoi koHTPOb . CTaHOBJIEHHE CUCTEMATHKU Bunosoe paznoobpasue. P.tc.8-9
4 14.09 OpoumoronHast reopus XK. b. Jlamapka. OpoumoronHas teopust XK. b. P.rc.10
Jlamapka.
I'nasa 3. Teopus Y. /lapBuHa 0 NpouCX0:KIeHUHN BUIOB NyTeM eCTECTBEHHOr0 0TOOpA.
5 19.09 HayuHble 1 connabHO-3KOHOMUYECKUE MTPEANTOCHUIKA BO3SHUKHOBEHHUS Bupg — sanemenTapHas P.recll
teopun Y. JlapBuHa SBOJIIOIIMOHHAS €IMHUIIA.
6 21.09 VYuenne Y. JlapBrHa 00 HCKYCCTBEHHOM O0TOOpE P.rc.12
7 26.09 VYyenue Y. JlapBuHa 0 €CTECTBEHHOM 0TOOpE P.rc.13-14
8 28.09 ®opMBI €CTECTBEHHOTO 0TOOpa. DAKTOPHI SBOJIOIUH.. P.rc.15-16
3a4er no teme: « Teopus Y. /lapBrHa 0 NPOUCXOXKACHUU BUJIOB IIyTEM
€CTECTBEHHOTO 0TOOPay.
I'naBa 4 [Ipucnoco6/1eHHOCTH OPraHU3MOB K YCJIOBUSIM BHEIIHel cpe/ibl KaK pe3yJbTaT AeiiCTBUS €CTeCTBEHHOI0 0TOOpA.
9 03.10 [IpucnocoburenbHbie 0COOEHHOCTH CTPOCHHS, OKPACKH TeJla U MOBEICHUS [IpucnocoburenbHbie P.rc.17-18
#UBOTHBIX. IL.P Nel. « M3yueHune npucnocod/1eHHOCTH OPraHU3MOB K 0COOEHHOCTHU
cpeje oOUTAHUS»
10 05.10 3aboTa 0 IOTOMCTBE. P.T c.19-20
11 10.10 DU3MO0TIOrNYECKUE aJanTaluu P.t ¢.20-21

I'naBa 5. Mukpo3Boaouus




12 12.10 Bun, ero kpurepuu 1 CTpyKTypa. Bun xak reneruyeckue P.rc.22
M30JIMPOBAaHHAs CUCTEMA;
PenpoIyKTUBHAS U3OJISIIHS U €€
MEXaHU3MBI.
13 17.10 II.P Ne 2 «3yyeHne M3MeHYMBOCTH, KpUTEPHEB BU/A, Pe3yJIbTATOB
HCKYCCTBEHHOI'0 0TOOpa HA COPTAX KYJbTYPHBIX PACTEHHII».
14 19.10 DBOJIIOLMOHHAS POJIb MYTALIUH. P.rc.23-25
I'naBa 6. Buonornueckue nociaeacTeus aganrauuu. Makpo3BoJionus.
15 24.10 I'1aBHBIC HANIPABIICHUS SBOJIIOLIHH . buonoruueckuit nporpecc u P.t ¢.25-28
OMOJIOTHYECKHIA perpecc
16 26.10 OOmre 3aKOHOMEPHOCTU OUOJIOTHYECKOH IBOIIOIIIH OcHOBHBIE 32aKOHOMEPHOCTHU P.t c.28-30
HBOJTIOIUH; TUBEPTCHIINS,
KOHBEPIeHIINs, TapaJUICIH3M.
I'naBa 7 . Bo3HUKHOBeHHe KU3HHM Ha 3eMuie.
17 07.11 CoBpeMeHHbIE NPEACTABIECHUS O BOSHUKHOBEHNUH )KU3HU . IlepBrie cienpl )KU3HU Ha 3eMIIe. P.t c. 30-32
18 09.11 HavanpHble aTansl pa3BUTUS )KU3HU.
I'naBa 8 . PasButue xu3Hu Ha 3emuie
19 14.11 JKu3Hb B apXEUCKYI0 U IPOTEPO3OMCKYIO 3PHI.
20 16.11 JKu3Hb B 1axe030MCKyI0 3py P.t c.35-36
21 21.11 XKu3Hb B ME3030HCKYIO 3py P.T c.40-41
22 23.11 JKu3Hb B KaTHO30MCKYIO 3py P.T c.42-43
23 28.11 IIpoucxoxxaeHue yenoBeka. 3aueT Mo TeMe: «IBOJTIOLUS KUBOT0 MUPa HA
3emie»
Tema 2. CTpyKTYpHasi opranu3anms ;kKMBbIX opranu3mos (10 yacos)
I'naBa 9. Xumuyeckasi OpraHu3auus KJIeTKH.
24 30.11 Heoprannueckue BemiecTBa, BXOAAIIME B COCTaB KIETKU OO0pa3oBaHue )XHUBOW MaTepUU U P.1 ¢.49-50
00BEKTOB HEKUBOW MTPUPOIBI
25 30.11 | 30.11 | Opranuyeckue BeIIECTBA, BXOAAIINE B COCTaB KIETKU. benku. YrieBosl , P.t c.50-51

JInmmapl.




26 05.12 Opranunueckue BEUIECTBa, BXOJAIIME B COCTaB KIeTkU . HykienHoBbie Oprannueckue MOJIEKYJIbI. P.t c.52-54
KHUCIIOTBHI. buonorunueckue nojmmepsl
I'naBa 10. O0MeH BelecTB M Npeo0pa3oBaHue JHEPTUH B KJIETKe.
27 07.12 [Tnactuueckuit oOMeH. buocrnTes 6enka P.T ¢.55-56
28 12.12 DHepreTuyeckuii oOMeH. P.t c.57-58
I'naBa 11. CTpoenne n (pyHKIMH KJIETOK.
29 14.12 IIpomexyTouHbIii KOHTPOJIb. [IpokaproTHUECKas KIIETKa. I'enernyeckuii merabonmsma y P.tc.61-62
IIPOKapUOT

30 19.12 OykapuoTtuueckas kierka. [{lutonnazma P.T c.63-66

31 21.12 DyKkapuoTH4ecKas KieTka. Sapo . Hurockener. CTpyKTypbI P.t c.67-69
KJIETOYHOTO si/ipa: siAepHast
000J10YKa, XpOMaTHH, SIIPHIIIKO.

32 26.12 . enenue xieTku. MUTOTHYECKUHN TTUKIT: P.1 ¢.69-70
uHTepdasa, peayrmukarms JJHK.

33 16.01 IIpoMe:xxyTOYHBINM HHCTPYKTaK KileTouHas Teopust CTpOCHUS OPraHU3MOB. P.rc.71-72

ILI.P. Ne 3 « M3y4eHue kJjIeTOK 0aKTepuii, pacTeHUIi U )KHUBOTHBIX HA
rOTOBBIX MHKPOIIPeNnaparax»
Tema 3. PazMHoOkeHHe U MHAMBUIYAJIbHOE PAa3BUTHE OPraHU3MOB(S 4acoB)
I'nasa 12. PasMHoOkeHNe OPraHU3MOB.

34 18.01 becrnionoe pa3smMHOXEHNE OPraHU3MOB. P.t c.73-74

35 23.01 ITomoBoe Pa3sMHOXCHHUEC OPraHu3MOB. PazBuTHe 1MOJIOBBIX KIIETOK. O6pa3OBaHI/Ie MOJIOBBIX KJICTOK, P.tc.74-76
OCEMEHEHHE U OIIOJJOTBOPEHHUE.

I'naBa 13. UnauBuaya/ibHOE pa3BUTHE OPraHU3MOB (OHTOHOIeHe3).

36 25.01 OMOpPHOHABHBIHN MTEPHUO/T PA3BUTHS OPTaHU3Ma. bnactyna., ractpyna P.t c.77-80

37 30.01 [TocTaMOpHOHaNBbHBIN EPUO/T Pa3BUTHUS OPraHU3Ma. Henpsimoe pa3BuTue; MoiaHbIN U P.t c.81-82
HemnoJHbI MeTamopdo3. [Ipsimoe
pa3BUTHE.

38 01.02 OO01mre 3aKOHOMEPHOCTH Pa3BUTHSI. P.1 c.83-84

buorenernueckuii 3akoH. 3aueT 1o TeMe «CTPyKTypHAasi OpraHu3anus
“KMBBIX OPpranu3mMoBy IIpoMe:KyTOUHBbI KOHTPOJIb.




Tema 4. HacsieACTBEHHOCTh M H3MEHYMBOCTH OPprann3moB (16 yacoB)

I'naBa 14. 3akoHOMepHOCTH HacJ1eI0BaHNUsI IPU3HAKOB.

39 06.02 OcCHOBHBIE IOHATHS T€HETUKH. P.T c.85-86
40 08.02 I'uOpunonorunueckuii MeTo 1 U3yueHus HacieacTBeHHoctu I'. Mennens.
41 13.02 3akoHsl MeHens P.t c.86-87
MoHoru0puHoe CKpelBaHue
42 15.02 3akoHbl Mennens. 3aKoH pacuierIeHusl.
Bropoi1 3akoH MeHenst.
43 20.02 3akoHsl MeHens P.T c.88-90
JlurubpuHoe ckpemuBanue. Tperuii 3akoH I'.Menzaens.
44 22.02 CueruieHHOE HacJeI0BaHKE NMPU3HAKOB y YEIOBEKA
45 27.02 I'eneruka nomna. HacnegoBanue mpu3HAKOB, CIIETUICHHBIX C MOJIOM P.rc.92
46 01.03 B3aumonelicTBue TeHOB. P.1 c.93-94
47 06.03 Pemenne renermyeckux 3agad. CocTaBlieHHE POJIOCIOBHBIX. Myranuu. P.t c. 94-96
I1.P. Ne4 «Pemenue reneruyeckux 3agau. CocrasiieHue poi0CI0BHbBIX»
I'nasa 15. 3akoHOMepPHOCTH U3MEHYUBOCTH.
48 13.03 HacneacrBennas (reHoTunuueckasi) ©3MEHUYNBOCTh P.1 ¢.96-98
49 15.03 deHoTUNUYECKasi U3MEHYUBOCTD Komudukanmonnast P.1¢.99-100
M3MEHYHBOCTD
50 20.03 II.P. Ne 5 « Iloctpoenune BapuanMoHHOI KpUBOM (pa3Mepbl JINCThEB
pacTeHHii, AHTPONOMeTPHYECKHe IaHHbIE YYalIuxcs ).
51 22.03 O06o61maromuii ypok no reme «HacJjieIcTBEHHOCTH U H3MEHYMBOCTb»
I'naBa 16. Cesiekuusi pacTeHu i, ’KHBOTHBIX  MUKPOOPTraHU3MOB.
52 22.03 | 22.03 | LeHTpsl MHOTr0OOpa3us U MPOUCXOKACHNUS KYJIbTYPHBIX PACTEHUMN P.t c.100-102
53 03.04 Merozpl ceneKiun pacTeHUI 1 KUBOTHBIC CopT, Mopoia, TaMM. P.t ¢.102-103
54 05.04 Cenekuusi MUKpOOpraHu3MoB. 3adeT 1o teMe «HacjieacTBeHHOCTh U Cenexuust; rubpuan3anus u P.t c.103-104

U3MEHYUBOCTH OPraHu3mMoB»

otOop. I'erepo3uc u

IIOJIUIIJION U, UX 3HAUYCHUC.

Tema 5. B3aumooTHomEeHus1 opraHusMa u cpeabl. OcHOBbI IKk0J10ruu(12 yacoB)




I'naa 17. buocgepa, eé cTpykTypa u QyHKUMH.

55 10.04 Crpykrypa 6uochepsi. B.1.Bepnaackuit Kommnonentsr 6uocdepsr: xxuBoe | P.t ¢.105-107
BEIIIECTBO, BUJIOBOM COCTaB,
pa3BHUTHE U BKJIaJ B OMomaccy;
56 12.04 KpyroBopoT BemiecTB B mpupoie P.tc.107-108
57 17.04 Ucropust hopmupoBanHust COOOIIECTB KUBBIX OPraHU3MOB. DKOJIOTHYECKUE P.rc.109-110
(baxTopsI
58 19.04 buoreonieno3s! u 6uoIIeHO3BI. AOHOTHYECKHE (PAKTOPBI CPEIIBI P.rc.112-113
59 24.04 NHTEHCUBHOCTD BO3JICHCTBHS (PaKTOPOB CPEIIbI P.rc.115-116
60 26.04 buotuueckue gaxktopsl cpenpl . MHOrooOpasue u CTpykTypa OMOLEHO30B. buoreoneno3sl. KoMnoHeHTsI
OMOTEOIIEHO30B: MPOAYLIEHTHI,
KOHCYMEHTBI, PEIYIICHTEHI.
61 03.05 buotuueckue pakropsl cpeanl. [Tumiesrie cBs3u B sxocuctemax. IL.P Ne6 buonienossi: BugoBOE P.rc117-121
«CocTraBJjieHHe cXeM MepeIayl BelecTB U JHepruu (ueneii nUTaHUM).» pa3zHooOpa3ue, MIOTHOCTh
NONyJSIMM, Onomacca.
62 10.05 B3aumooTHomenus Mexy opranuzmamu. Helirpanuzm. Cumouos.
63 10.05 | 10.05 | B3auMooTHOIIIEHUS MEXKTy OpraHu3MaMHi. AHTHONO3.
3ayer no Tteme «buocdepa, eé crpykTypa 1 QyHKIHH.»
I'naa 18. buocgepa u yesioBek.
64 15.05 | 15.05 | IIpupoanbie pecypchl U UX UCHOJIb30BaHuE. MIcKycCTBEHHBIE OMOIIEHO3bI 3anoBeAHUKHU, 3aKa3HUKH, TTAPKH. P.rc.122
Kpacnas kaura. buonuka
65 15.05 [TocnencTBus X035 MCTBEHHOM ACATEIBHOCTH YEJIOBEKA JJIs OKPYKAIOIIEH P.rc.123-125
Cpenpl.
66 17.05 OxpaHa npupoibl 1 OCHOBHI PAIIMOHATEHOTO MPUPOIOTIOIH30BAHUS Paunonansnoe P.tc.125-126
MIPUPOJIOTIOIIF30BAHNE;
HeucueprnaeMbie U UcuepracMpie
pECYpCBI.
67 22.05 HUToroBasi kKoHTpoOJLHAsSI padoTa
68 24.05 IloBTOpEHUE M3YyUEHHOr0 MaTepuaJa.




B KaJICHAAPHO-TCMATHUYCCKOM IIJIAHUPOBAHUHA BBLIIIOJITHCHHUEC ITPOTPaAMMBbI obOecmeunBaeTcs 3a CUET YIDIOTHCHHA MaTCpHralia B CBA3HU C HAJIMYHUEM

Mpa3gHUYHBIX JHEW (CMOTpH TaOIHILy):

Jlama no Konuuecmeo Jama | Konuuecmeo yacoe | Homep Tema ypoka
KaeHoapro | 4acos no niany no no ¢axmy Ypoka

nAany no Kypcy
30.11 1 30.11 | 1 (ymnoTHeHHe 24 Heoprannueckue BeniecTna, BXOAAIIUE B COCTaB KIETKH
30.11 1 Marepuania) 25 Oprannyeckue BEIIeCTBa, BXOJSIIME B COCTaB KIETKU. YTJIEBObI , JIUMUIBI.
22.03 1 22.03 | 1 (ynsioTHEeHHE 51 O0o0maronmii ypok no reme «HacjieACTBEHHOCTh 1 H3MEHYUBOCTb»
22.03 1 MaTepuana) 52 I{eHTpbl MHOrO00pa3Hsl U IPOUCXOXKIECHUST KYJIbTYPHBIX PACTECHHM
10.05 1 10.05 | 1 (ymnoTHeHHe 62 BsanmooTHomenus mexxy opranuzmamu. Heitrpanuszm. Cumonos.
10.05 1 MaTepuana) 63 B3anMooTHOIEHNSsT MEXy OpraHu3MamMu. AHTHOHO3.

3ayer no teme «buocdepa, eé crpykTypa 1 QyHKIHH.»

15.05 1 15.05 | 1 (ynioTHeHHe 64 ITpupoanble pecypchl U UX UCIOJIb30BaHKE. VICKyccTBEHHbIE OMOIIEHO3bI
15.05 1 MaTepuaa) 65 IlocnencTBust X035 MCTBEHHOM JESTENBHOCTH YEJIOBEKA U1 OKPY/KAKOIIEH CpeJibl




COJAEPKAHUE KYPCA
OJIOTHSI» B CHCTEME €CTECTBEHHOHAYYHBIX JUCIUILINH, a TAK)Ke B OMOJIorndecknx Haykax. [lenu u 3apaun. 3HaueHue mpeaMeTa st IOHUMaHHS
eauHCTBa (68 yacoB, 2 yaca B HEJIETIO)
Beenenue (1 vac)
Mecto kypca «O011as Ou BCero >KMBOTO M B3aMMO3aBUCUMOCTH BCeX yacTeit Onocdepsl 3eMiIn.

PA3SJAEJ1

OBosonus KUBOro mupa Ha 3emJe ( 21 yacosn)
Tema 1.1.
MHoroo6pa3ue :KMBOro Mupa.
OcHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB
EauHCTBO XMMHUYECKOTO COCTaBa )KMBOM MaTepUH; OCHOBHBIE TPYIIIBI XUMUYECKHUX 3JIEMEHTOB M MOJIEKYJI, 00pa3yroIine )KMBOE BELIECTBO
o6uocdepsl. Kierounoe crpoeHne opraHu3MoB, Hacesstonux 3eminro. OOMEH BEIIeCTB U CAaMOPETYIISIIIMYA B OMOJIOTUYECKUX CUCTEMAaX.
CamoBocIpon3BeIeHUE; HACIEACTBEHHOCTh M N3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBAaHUS KMBOW MaTtepun. Poct u passurtue. Pa3npaxumocTs; popmer
M30MpaTeNbHON peakIy OPraHU3MOB Ha BHEIIHUE BO3JICHCTBHA. PUTMUYHOCTD MPOIIECCOB JKU3HEACATEIEHOCTH OMOCHCTEMAX; OMOJIOTHIECKUE
PUTMBI U UX 3HA4YEHUS. JIUCKPETHOCTH JKUBOTO BEIIECTBA M B3aMMOOTHOIIEHUE YAaCTH U LIEJ0T0 B OMOCHCTEMAax. DHEPro3aBUCUMOCTD KUBBIX
OpraHu3MoB; GOpMbI TOTPEOICHUS YIHEPTUH.
[{apcTBO XKMBOM MPUPOIBI; KpaTKasi XapaKTEPUCTUKA ECTECTBEHHOM CUCTEMBbI Kilaccu(pUKalMK XKUBBIX OpraHn3mMoB. BuioBoe paznooOpasue.
m /leMOHCTpanus cXeM CTPYKTYpPhI LIAPCTB KUBOW MIPUPOJIBI.
Tema 1.2.
Pa3BuTne 0M0J10rUM B 10JaPBUHOBCKHMI NepHoj
PazBurue Ononoruu B 710AapBUHOBCKUH TIepuo1. ['0cocTBO B HayKe MpeCcTaBIeHU 00 «M3HAYAIBHON 11e71ecO00pa3HOCTHY U HEU3MEHHOCTH
#uBoi mpupoabl. Pabots! K. JIuHHEs MO cucTtemMaruke pacTeHUH U *KUBOTHBIX. DBostoriMoHHas Teopust K. b. Jlamapka.
m JlemoHcTpanus 6norpaduii yaeHbIX, BHECILINX BKJIAJl B Pa3BUTHUE 3BOTIOLMOHHBIX uaen. XXuznp u nesrensHocts XK. b. Jlamapxka.
Tema 1.3.
Teopus Y. /lapBuHa 0 NIPOUCXO0KIEHUH BHAOB MyTEeM eCTeCTBEHHOI0 0TO0pa
[Ipeanoceuiku Bo3HUKHOBeHUS yueHus U. JlapBuHa: 1OCTHKEHUS B 00JIACTH €CTECTBEHHBIX HAYK, SKCIIEIMIIMOHHBIX MaTtepuan Y. Jlapuna. YueHnue
Y. JlapBruHa 00 UCKYCCTBEHHOM OTOODE.
Yuenue Y. JlapBruHa 0 eCTECTBEHHOM 0TOOpe. Byt — anemeHTapHas SBOIOIMOHHAS euHUIA. BeeoOmas nHaAuBUIyabHass N3MEHYHUBOCTD U
M30BITOYHAS] YUCIEHHOCTh MOTOMCTBA. boph0a 3a cylecTBOBaHUS M €CTECTBEHHBIN 0TOOD.
m Jlemonctpanus. buorpadus Y. Jlapsuna. Mapipyt u koHKpeTHbIe Haxoaku Y. JlapBrHa BO BpeMs IyTemecTBUs Ha Kopabie «buriny.
Tema 1.4.
IIpucnocod/ieHHOCTH OPraHN3MOB K YCJIOBHSIM BHEIIHEeH Cpebl KaK pe3y/ibTaT AeliCTBHS eCTeCTBEHHOI0 0TO0pa
[IpucnocoOuTenbHbIE 0COOEHHOCTH CTPOEHUS], OKPACKH TeJla U IIOBEJICHUS )KUBOTHBIX. 3a00Ta 0 motroMcTBe. PHU3MOIOTHUECKUE aJalTalluH.
Tema 1.5.
Mukpo3BoJonus



Bun kak reHeTndyeckue U30JIMpOBaHHAs CUCTEMA; PENPOAYKTUBHAS U30JISLMS U €€ MeXaHU3MblL. [lonmynsanoHHas CTpyKTypa BUAA; SKOJIOTHYECKUE U
IeHETUYECKUE XapaKTepUCTUKU nonmyisiuid. [lomymnsus — aneMeHTapHast 3BOIIOLUMOHHAs eAMHMIA. [1yTH 1 ckopocTh BU1000pa30BaHus;
reorpapuuecKoe U 3KOJOTHYECKOe BUI000pa3OBaHHE.

Tema 1.6.
BuoJioruyeckue nocjeacTBUs ajanTauuu.
Makpo3Bosrouust

I'maBHBIE HapaBJIeHNs YBOJIIOLIMOHHOIO Ipolecca. buonorunueckuii nporpecc u ouonoruueckuii perpecc ( A. H. Cesepuios). Ilytu noctuxenus
onosornveckoro nporpecca. OCHOBHBIE 3aKOHOMEPHOCTH IBOJIOIHMH; JUBEPTEHIIH, KOHBEPIHIIUS, TapajlIeI3M, IPaBUiIa ABOJIOIIH TPy
OpraHU3MOB.

Pe3ynbratel 3BOIOIIMY; MHOIO0Opa3nue BUJOB, OpraHUUYecKas 11e1eco00pa3HOCTb, IOCTENIEHHOE YCI0KHEHNE OpraHnu3aliy.

HemoncTpanus. [IpuMepoB TOMOJIOrMYHBIX M AHAIOTMYHBIX OPTAHOB, UX CTPOEHUE U IIPOUCXOK/ICHUS B OHTOT€HE3€; CXEMbl COOTHOILICHHUS ITyTEN
IIPOrPCUBHOM OMOJIOTMUYECKOM 3BOJIIOLMY; MAaTEPUAIIOB, XapaKTEpU3YIOLIUX MIPEACTaBUTENIEH )KUBOTHBIX U PACTEHUN, BHECEHHBIX B KpacHyto KHUTY 1
HaXOJSAIIMXCS MOJT OXPaHOW rocyiapcTna
Tema 1.7.

Bo3HukHOBeHHe KU3HM HA 3eMuie

Oprannyueckuii MUp Kak pe3ysbTaT 3BOJIONNH. BO3HUKHOBEHHUE U pa3BUTHE KU3HU Ha 3eMiie. XUMUYECKUH, TPea0N0I0THYeCKui (Teopus
akagemuka A. . Onapuna), OM0JIOTMUECKUI M COLTUAJIbHBIN 3TaIlbl pa3BUTHUS )KUBOW MaTEPHH.

OWIOreHeTHYECKHE CBSI3U B )KUBOW IIPUPO/IE; €CTECTBEHHAs KJIACCU(UKALUS KUBBIX OPTaHU3MOB.
JIeMOHCTpanus cXeM BO3HUKHOBEHHSI OJTHOKJIETOYHBIX 9yKapUOT, MHOIOKJIIETOYHBIX OPraHU3MOB, Pa3BUTHUS LAPCTB PACTEHUM U KUBOTHBIX.
Tema 1.8.
Pa3zBurtne xu3nu Ha 3emie

PazBurue xu3HM Ha 3eMiie B apXUEPEHCKYIO U MPOTEpO30MCKyo Apbl. [lepBbie cienbl xu3nu Ha 3emuie. [losiBieHrEe BCeX COBPEMEHHBIX TUIIOB
0eCr03BOHOYHBIX JKUBOTHBIX. [lepBrie XopaoBbIe. Pa3BuTHE BOJHBIX pacTeHUI.

Pa3Butne %u3HU Ha 3emiie B aneo30McKyto 3py. [losBieHne u 3BoIIONMS CyXOMYTHBIX pacTeHHi. [lanmopoTHUKY, ceMEHHbIE TAaIOPOTHUKH,
roJIOCEMEHHBIE pacTeHUs. BO3HUKHOBEHNE TO3BOHOYHBIX: PHIOBI, 36MHOBO/IHBIE, IPECMBIKAIOIIIHECS.

Pa3Butne %u3Hu Ha 3eMiie B ME3030MCKYIO U KailHO30HCKyto 3phl. [losiBIeHNE U pacipocTpaHEeHHE TOKPHITOCEMEHHBIX pacTeHU. Bo3HUKHOBEHNE
IITULl ¥ MJIeKonuTaromux. [losBiaenue u pasButue npumMaTos.

[Tpoucxoxaenue yemoBeka. MecTo uenoBeka B )KUBOH mpupoje. CucreMaTnyeckoe mojoxkenune Buaa Homo sapiens B cucteMe )XKHBOTO MHUpa.
[Ipu3Haky U CBOMCTBA YEIOBEKA, O3BOJISIONIME OTHECTH €T0 K Pa3JIM4YHbIM CUCTEMaTUUYECKUM I'pylIaM apcTBa )KMBOTHBIX. CTa K 3BOIIOLUN
YEJIOBEKa: JPEBHEHIIINHI YETI0BEK, IPEBHUM YEJIOBEK, IIEPBbIC COBPEMEHHBIE JIFOIN.

CpoiicTBa yenoBeka Kak Orojorudeckoro Buaa. [lomynsiuonnas cTpykrypa Buga Homo sapiens; 4eoBeUYecKHe pachl; pacooOpa3oBaHUE;
€IMHCTBO IIPOUCXOKJICHUS pac. AHTHUHAy4Hasl CyIIHOCTh pacu3Ma.

m /[emMoHcTpanus penpoaykuuid kKaptu 3. bypuana, otpaxaromux ¢payHy U Giaopy pa3andHbIX 5p U IEPUOJIOB; CXEM Pa3BUTHUS APCTB KUBOU
IIPUPO/IbI; OKAMEHEJIOCTh, OTIIEYATKOB PACTEHUN B IPEBHUX MOPOJAX.

Mogenu CKelleToB 4elnoBeKa U IO3BOHOYHBIX JKUBOTHBIX.

m OcHoBHble noHATHA. bruonorus. XXusHb. OCHOBHBIC TIOHSATHS KUBBIX OPraHU3MOB OT 00HEKTOB HEKUBOW MPUPOALI. Y POBHHU OpraHU3aluU
MaTepur. OOBEKTHI U METOJIBI U3YYEHHS B OMOJIOrUU. MHOTr00Opa3ue >KHBOro MUpa.

Opouronus. Bun, nmomynsiiust; ux kputepuit. bops0a 3a cymecrBoBanue. EcTecTBeHHBIH 0TOOP Kak pe3yabTaT 00pbOBI 3a CYIIECTBOBAHNUE B

KOHKPETHBIX YCIIOBUAX Cpefibl 00UTaHus. «BOIHBI )KU3HI.



MaxkpoaBosronus. buonoruueckuii nporpecc B 6nonorunyeckuii perpecc. [lyTu mocTmkeHnst 0MOIOrn4eckoro mporpecca; apoMopdo3sl,
UAMOoaganTaluy, oouas 1ereHepanusi.

Teopust akanemuka A. 1. OnapuHa o IpoucX0K/I€HUH KU3HHU Ha 3eMIIe.

Pa3BuTHe UBOTHBIX U PaCTEHUH B pa3JIMYHbIE IEPUOBI CyIlecTBOBaHUA 3emin. [locTeneHHoe ycinoKHEHNEe OpraHn3alii U MpUCocoOIeHUE K
YCIIOBHUSIM CpEBl OPraHU3MOB B Ipolecce Boyronuu. IIponcxoxaenue yenoseka. JBrkymre cuiibl aHTpornoresesa. Pone Tpyzna B mpouecce
IIpeBpaleHUs 00e3bsHbI B UeJI0BeKa. YenoBeueckue packl, ux equHCTBO. KpuTHka pacusma.

m YmeHus. OObSICHATh C MaTEPUATTMCTUUECKUX MTO3ULIUNA IPOLIECC BOSHUKHOBEHMSI )KU3HU Ha 3€MJIe KaK €CTECTBEHHOE COOBITHE B LIENTU
ABOJIIOLIMOHHBIX MpeoOpa3oBaHUil MATEPUH B LIETIOM.

OOBSCHATH OCHOBHBIE CBOMCTBA )KMBBIX OPraHU3MOB, B TOM YHCIIE TIPOIIECCHl METab0IM3Ma, CAMOPETYIISINIO; TOHITHE TOMEOCTa3a Kak pe3yabTar
IBOJIIOLIUH KUBOU MaTEPUH.

Hcnonp30BaTh TEKCT ydeOHMKA U JPYTUX y4eOHBIX MTOCOOMH /Il COCTaBICHUS TaOIHII, OTPAKAIOIINX ATAIbl Pa3BUTHS KHU3HH Ha 3eMIie,
CTaHOBJICHUS YesoBeKa. MIcroap30BaTh TEKCT ydyeOHMKA 7151 pabOTHI C HATYpalbHBIMU 0ObeKkTaMu. J[aBaTh apryMEeHTHPOBAHHYIO KPUTHKY pach3Ma.

m Mexmnpenmerssie cBsa3u. Heopranmueckast xumus. Kucinopoa, Bogopo, yriepom, a3oT, cepa, pocop u Apyrue 3JIeMeHThI EPUOTTIECKOM
cuctemsl J[. 1. MenpeneeBa, X OCHOBHBIE CBOMCTBA.

Opranunyeckast xumusi. OCHOBHBIE I'PYIIIBI OpraHuyYecKux coeanHeHnil. dusuka. Monusupyrolee n3nydeHne; MOHATUE O J03€ U3ITyUEHUS U
ouonornyeckoit 3amure. Actponomus. Opranuzanus miaHeTHBIX cucTeM. COoTHEYHAs CHCTEMa; €€ CTPYKTypa. MecTo TutaHeTsl 3eMIIs B COJTHEUHOH
CUCTEME.

Uctopus. Kynsrypa 3anaagnoiit EBponsl konna XV — nepsoii nososunsl X VII B. Kynbrypa nepsoro nepuoja HoBoit ucropuu. Bennkue
reorpaduueckue OTKPHITHS.

DkoHoMmmuecKas reorpadust 3apyoexxHbIx crpad. Hacenenue mupa. ['eorpadust HaceneHus Mupa.

®dusnueckas reorpadus. Flcropust KOHTUHEHTOB

PA3JAEJI2

CTpyKTypHasi OpraHM3anus ;KUBbIX opranu3sMos (10uacos)

Tema 2.1.

XuMu4yeckasi OpraHu3anus KJIeTKU

DneMeHTHBIN COCTaB KIETKH. PaciipocTpaHeHHOCTh 3JIEMEHTOB, UX BKJIaJl B 00pa30BaHME )KUBOM MaTepuu 1 00BEKTOB HEXKMBOW TPUPOIBI.
MakpoaeMeHThI, MUKPOJIEMEHTHI; X BKJIaJ B 00pa30BaHNE HEOPTaHUYECKUX U OPTaHUYECKUX MOJIEKYIT )KUBOTO BEIIECTBA.

Heopranudeckue MOJIEKYIIbI )KUBOTO BEIIECTBA; BOJA; XMMHYECKHE CBOICTBA U Ononoruyeckas poiib. Cojau HEOPraHMUECKUX KUCIIOT, X BKIIA B
o0ecrieyeHne IpoIecCOB KUIHENEATEIFHOCTH U MOIEP)KUBAHUS TOMeocTasa. Poib KaTHOHOB M aHMOHOB B 00€CTIEYEHUH TTPOLIECCOB
KHU3HENEATENbHOCTH. OCMOC U OCMOTHYECKOE AABJIEHUE; OCMOTUYECKOE NOCTYIIJICHUE MOJIEKY B KIIETKY.

Opranndecknue MOJIEKybl. bruojgornueckue nmoauMeps! — OeNKU; CTPYKTypHas opranu3anust. OyHKIHH OeTKOBBIX MOJIEKYI. YTiieBoabl. CTpoeHue u
onosornveckas posb. JKHpbl — OCHOBHON CTPYKTYpPHBIN KOMIIOHEHT KJIETOUYHBIX MeMOpaH U UCTOYHUK dHeprun. JJHK — Monekyspl Hacae1ICTBEHHOCTH.
Penymnmkanus JIHK, nepenada vacnenctBenHol nHpopMammu U3 MoKoJieHus B okoJieHue. [lepenada HacinencTBeHHOM HH(OpMAIIUHU U3 spa B
muTorutazmy; Tpanckpunuus. PHK, crpykrypa n ¢pynkunu. Madopmanmonnsie, TpancopTaeie, pudocomanbusie PHK.

m J[eMoHCTparust 00bEMHBIX MOJIENEH CTPYKTYPHOW OpraHn3aliui OMOJOTHYECKHX ITOJIMMEPOB: OEIKOB M HYKIEWHOBBIX KHCIIOT; HX CPaBHEHUE C
MOJEJSAMU UCKYCCTBEHHBIX OJIMMEPOB (TIOJMBUHIIXJIOPUT).

Tema 2.2.



OO0MeH BelecTB U MPeoOpa3oBaHue JHEPTUM B KJIETKe
OOMeH BelIeCTB U MPEBpaIlleHUE SHEPTUHU B KJIETKe. TpaHCTIOPT BEMIECTB Yepe3 KIETOUHyIo MeMOpany. [IuHo- u paronuros. BHyrpukierouHoe
MUIIEBAPEHNE W HAKOTJICHHE YHEPTUH; pacIleIIeHHE TIIFOKO3bl. BuocuHTe3 0eNKOB, )KUPOB U YIIIEBOJIOB B KIIETKE.

Tema 2.3.

Crpoenne n pyHKIHMH KJIETOK

[TpokapuoTHueckue KIeTKH; popma u pazmepsl. CTpoeHHE TUTOIUIA3MbI OaKTepHATEHON KIJIETKH; OpraHu3aIis MeTa0oIi3Ma y POKapHOT.
I'enernyeckuii HU3aIws MeTabomM3Ma y mpokapuot. ['eHeTndeckuii ammapat 6akrepuii. CopoodpaszoBanue. Pasmuoxenne. Mecto u poiib
IIPOKapHUOTOB B OMOLIEHO3aX.

DykaproTHueckas kierka. Lluromnazma sykapuotndeckoit kinetku. OpraHenisl MUTOIIa3MBbl, UX CTpYKTypa U ¢pyHkImH. Llutockener. Brimrouenus,
3HAYEHHUE U POJIb B MeTa00JIM3MeE KiIeTOK. KileTouHoe si1po — EHTp YyIpaBJIEHUs KUZHEAEATENbHOCTHIO KIETKH. CTPYKTYpBbI KJIETOYHOTO si/Ipa:
siiepHasi 000J109Ka, XpOMaTHH (FETEPOXPOMATHH), SIAPHIIIKO. OCOOEHHOCTH CTPOEHUS PACTUTEIHHOU KIIETKH.

Henenue kierok. Kiietku B MHOTOKIIETOUHOM opranu3me. [lonarue o nuddepeHpoBKe KIETOK MHOTOKJIETOYHOTO Oprann3Ma. MUTOTHYECKUH ITUKIT:
uHTepdasa, peaymukanus JJHK; MuTo3, ¢passl MUTOTHYECKOTO JIEIeHUs U TPeoOpa3oBaHus XpOMOCOM; OHOJIOTHYECKUI CMBICI M 3HAYCHHE MUTO32
(Oecmosnoe pa3MHOXKEHHE, POCT, BOCIIOJHEHNE KIETOUHBIX MTOTEPh B (PU3HOIIOTHYECKUX U TTATOJIOTUIECKUX YCIOBHSIX).

Knerounas Teopust crpoeHus opranu3smMoB. m JlemoHcTpainus. [IpuHIMIaibHbIe CXEMbl YCTPONWCTBA CBETOBOIO U 3JIEKTPOHHOTO MUKPOCKOIA.
CxeMbl, WILTIOCTPUPYIOIINE METO/IbI MPETIapaTUBHON OMOXUMHUHN U UMMYHOJIOTHH. Mojaenu kieTki. CXeMbl CTPOSHHS OPTaHOUAOB PACTUTEIBHON 1
KUBOTHOM KJI€TOK. MUKpoIpenapaTsl KJIETOK paCTEHUM, )KUBOTHBIX U OJTHOKJIETOYHBIX I'prO0B. @UTYpbl MUTOTUYECKOTO JIaBJICHUS B KIIETKAaX
KOpeEIIKa JIyKa M0l MUKPOCKOIIOM U Ha cxeMe. MaTepualibl, pacckasbIBaromue o onorpadusx yu€HbIX, BHECIINX BKJIAJl B Pa3BUTHE KIIETOYHON TEOPUH.

m JIaGoparopHas pabota

N3ydyeHue CTpOeHUs paCTUTEIBHOMN U )KUBOTHOM KJIETOK I10JI MUKPOCKOIIOM.
m OcHoBHbI€ OHATUA. OpraHu4ecKre U HeOpraHWIeCKUe BEIIECTBA, 00pa3yrolue CTPYKTypHble KOMIIOHEHTHI KJIeTOK. [IpokaprnoTsl: 6akTepuu u
CUHE-3eJICHbIE BOJIOPOCIH (IIMaHOOAKTEepHH ). DyKapruOTHYIEeCKas KIeTKa; MHOT000pa3ue 3yKapruoT; KIETKH OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
opranu3mMoB. OcOOEHHOCTH PaCTUTEIbHON U )KUBOTHOM KJIETOK. SI1po M HuTOMIa3Ma — rjaBHbIE COCTaBHbIE YAaCTH KJIETKU. OpraHou il IUTOIUIa3MBbI.
Bxmrouenus. Xpomocomsl. Kapuorun. MUTOTHYECKUI HUKIT; MUTO3. brosornueckuit cMpIcit MUTO3a. 1107105 €HNs KIIETOYHONU TEOPUH CTPOCHUS
OpraHu3MOB.

m YmeHust. OObSICHITh pUCYHKH U CXEMBI, IPECTaBICHHbIE B ydeOHHUKe. CaMOCTOSTENIbHO COCTABIIATh CXEMBI IIPOLIECCOB, MPOTEKAIOIINX B KIIETKE,
U «IIPUBSA3BIBATHY» OTAEIbHBIE UX 3TAlbl K Pa3JIMYHBIM KJIETOYHBIM CTPYKTYpam. MIuirocTpupoBaTh OTBET MPOCTEHIINMH CXEMAaMU U PUCYHKaAMU
KJIETOUHBIX CTPYKTYp. PaboTaTrh ¢ MUKPOCKOIIOM M M3TOTOBJIATH MPOCTEUIINE NpenapaThl JUIsl MUKPOCKOTIMYECKOTO UCCIIEI0BAHUS.

m Mexnpeamersble cBsi3u. Heoprannueckast xumusi. Xumuueckue cBa3u. CtpoeHue BeniecTBa. OKUCINTENbHO-BOCCTAHOBUTENBHBIE PEAKLINU.

Oprannyeckas xumus. [[puHIUNBI OpraHu3alui OPraHU4eCKUX COETUHEHUHN. YTIIEBOAbI, )KUPBI, OCIKH, HYKIE€MHOBBIE KHCIIOTHI.

®usznka. CBONCTBA )KUIKOCTEH, TEIJIOBBIE SIBIICHUS. 3aKOHBI TEPMOIUHAMUKH.

PA3SJAEJ3

Pa3mMHo:keHNe M HHAMBHUAYAJIbHOE PA3BUTHE OPraHU3MOB (5 4acoB)
Tema 3.1.
Pa3mMHo:KeHNEe OPraHN3MOB
CymHocTh ¥ GOpMBI pa3MHOKEHHS OpraHu3MoB. becnosnoe pasMHOKeHHE pacTeHU U )KUBOTHBIX. [10J10BOE pa3sMHOKEHHE )KUBOTHBIX U PACTECHUM;
o0Opa3oBaHUE MOJIOBBIX KJIETOK, OCEMEHEHHE U OILIOIOTBOPEHHE. broornueckoe 3Ha4eHre OJIOBOTo pa3MHokeHus. ['amerorenes. [lepros



00pa30BaHUs MOJIOBEIX KIETOK: pa3MHOXKEHHE, POCT, CO3peBaHue (Melio3) 1 (popMHUpOBaHKE MOJIOBLIX KIeTOK. OCOOEHHOCTH CIiepMaToreHesa u
oBoreHe3a. OmI010TBOPEHUE.

m J[eMOHCTpamus mIakaToB, HIUTFOCTPUPYIOMIMX CIIOCOOBI BET€TaTHBHOTO Pa3MHOKEHHUS TUIOIOBBIX JEPEBHEB M OBOIIHBIX KYIBTYP;
MUKPOIPENapaToB SUIEKIETOK; poTorpaduii, OTpakarouIix pa3HO00pa3rue MOTOMCTBA Y OJHOM Mapbl pOTUTEICH.
Tema 3.2.

NuanBuayajibHoe pa3BUTHE OPraHU3MOB (OHTOreHe3)

OMOpHOHAIBHBIN Nepro pa3BuThs. OCHOBHBIE 3aKOHOMEPHOCTH Jpo0IIeHus; 00pa3oBaHKUe OTHOCIOMHOTO 3apoabiia — onacTynsl. [acTpynsius;
3aKOHOMEPHOCTH 00pa30BaHUs IBYXCIOWHOTO 3apO/IbIia — TacTpyibl. [lepBUYHOCTD OpraHoreHes u AaibHeWIIas qudepeHnnpoBKa TKaHel, OpraHoB
u cucteM. [loctaMOproHabHbIN nepro pa3BuTHs. @opMbl TOCTIMOPHOHAIBHOTO TIEpHo1a pa3BuTusl. HenpsiMoe pa3BUTHE; TOIHBIN U HEMOJIHBIN
MeTtamopdo3. bruonornueckuii cMbica pa3BuTus ¢ meramopdosom. [Ipsimoe pazsutue. Crapenue.

OO01mre 3akOHOMEPHOCTH Pa3BUTHS. BHOTeHETHUECKUIT 3aKOH.

CxonacTBo 3apoapliiiel 1 3MOpHoOHaIbHas JuBepreHuus npusHakos (3akoH K. bapa). buorenernueckuii 3akon (9. I'exkkens u K. Mrosnep). PaGots A.
H. CesepiioBa 06 3MOprOHaTBHON U3MEHYUBOCTH.

m JleMoHcTpanys TabauL, WUTFOCTPUPYIOIIMX IPOLecC METaMOP(o3a y YWIEHUCTOHOTUX, TO3BOHOYHBIX (KECTKOKPBUIBIX U YEIIYHYaTOKPBLIbIX,
am@uOuii); TabaHII, OTPAXKAIOIIUX CXOACTBO 3apOJIBIIIEH MO3BOHOYHBIX JKUBOTHBIX, a TAK)KE CXEM MpeoOpa30BaHus OPraHOB U TKaHEH B (pHUIIOTeHese.
m OcHoBHBIE TIOHATHA. MHOTOOOpasue GopM U pacpOCTPAaHEHHOCTh OECIOJIOT0 pa3MHOKEHHs. bruonornueckoe 3Ha4eHe OECIONIOT0 Pa3MHOKEHUSI.
[TonoBoe pa3MHOKEHHE U €ro OMOJIOTHYECKOE 3HaUeHHUE. ['ameTorenes; Meio3 u ero 6uosnoruueckoe 3HaueHue. OnaoJ0TBOPEHHUE.

m Ymenust. OObSICHATH Mpoliecc Meiio3a U Jpyrue Tanbl 00pa3oBaHMsI MOJOBBIX KIETOK, UCIIOJIb3YsI CXEMbl U PUCYHKH U3 yUeOHHUKA.
XapakTepu30BaTh CyIIHOCTh OECIIOJIOTO U MOJOBOTO Pa3MHOKEHHUS.
m Mexnpeamertnsle cBsi3u. Heoprannueckast xumus. OxpaHa npuposl OT BO3AEHCTBUS 0TX0J0B XMMUYECKUX MPOU3BOJCTB.
®usznka. DneKTpoMarHuTHoe nosie. MoHusupyroliee n3iydyeHue, MOHATHE O J03€ U3Ty4eHHs] U OMOJIOTHYECKOH 3alluTe.

PA3JIEJI4

HacaeacTBeHHOCTh M H3MEHYUBOCTH Opranu3zmMos (20 yacoB)
Tema 4.1.
3aKOHOMEPHOCTH HACJIeI0BAHUS IPU3HAKOB
OtkpsiTue I'. MeHienem 3akOHOMEPHOCTEN Hacae10BaHus IPU3HAKOB. [ MOpuIonoruuecknii METo 1 U3y4eHHe HacaeICTBEHHOCTH.
['enernueckoe onpenesieHUE moua.
I'enoTnm Kak HenocTHas cucrema. B3anMoIelCTBHE ajuIeNIbHBIX U HEAJIEIbHBIX T€HOB B ONPEICIICHUH IIPU3HAKOB.
m /IlemoncTpanus. Kaptel XxpomocoM yenoseka. PogocaoBHbIE BBIIAIOMIUXCS IIPEIACTABUTENECH KYIbTYpbl. XpPOMOCOMBI aHOMAJIMH YEJI0BEKA U UX
(eHOTUTIMYECKHE TTPOSBICHHUS.
m JIabopaTtopHas pabora
Pemrenne reneTnyeckux 3aa4 U COCTABICHUE POIOCIOBHBIX.
Tema 4.2.
3aKOHOMEpPHOCTH U3MEHYHUBOCTH
OcHoBHbIE (OPMBI H3MEHUYUBOCTH. [ 'eHOTHIIMYECKass N3MEHYUBOCTh. MyTanuu. 3HaueHne MyTaluu JJsl IPaKTUKHU CEJIbCKOTO XO35HCTBA U
onotexHosornu. KoMOMHATHBHAS H3MEHYMBOCTH. JBOIOIMOHHOE 3HAYeHNE KOMOMHATUBHON M3MEHYUBOCTH.
deHoTHNIUYECKAS, HITN KOTUPHUKAIIMOHHAST, U3MEHUYUBOCTh. POJb yCIIOBUI BHEITHEH CpeIbl B Pa3BUTHH U IPOSIBICHU U TIPU3HAKOB M CBOMCTB.
m JlemoncTpanus. [Ipumeps! Moau(pUKAIMOHHON W3MEHYUBOCTH.



m JIaboparopHas pabora.

W3ydeHre n3MEHUYUBOCTH y OPTaHU3MOB.
Tema 4.3.
Cenexuust pacTeHHi, ’KUBOTHBIX 1 MUKPOOPTaHNU3MOB

LleHTpbl NpOoUCX0KIeHUS 1 MHOTOOOpa3us KyJabTypHBIX pacTeHuil. Coprt, mopoja, mramm. MeToJibl CEIeKIUU pacTeHUH U )KUBOTHBIX. JlocTrkeHus
1 OCHOBHBIE Pa3BUTHS CEJIEKIIMH. 3HAUEHUE CEJIEKLIUHU I Pa3BUTHUS CEIbCKOXO035HCTBEHHOIO TPOU3BO/ICTBA, MEIUIIMHCKOM, MUKPOOHOJIOTMYECKOH U
JPYTrUx oTpaciell IpOMBIIUIEHHOCTH.

m JlemoHcTpanus. CpaBHUTENBHBIM aHAINU3 OPOJ TOMAIIHUX )KUBOTHBIX U COPTOB KYJIbTYPHBIX PACTEHUI U UX IUKUX NpenkoB. Komiekunn
IIpernapaThl COPTOB KYJIbTYPHBIX PACTEHHUM, OTIINYAIOIIUXCS] HAaMOOJIbIIIEH TJI0J0BUTOCTBIO.

m OcHoBHbIE NOHATHUSA. ['eH. ['eHOTHI Kak cucTemMa B3auMOAEHCTBYIOINX F'eHOB opranusma. [IpusHak, cBoiicTBo, peHoTun. ['enernueckoe
oTpe/iesieHuE 10Ja y )KUBOTHBIX U pacTeHuid. HaciiecTBeHHast U HEHAcIeICTBEHHAs! U3MEHYUBOCTh. MyTallMOHHAs 1 KOMOMHATHBHAsA U3MEHUYUBOCTbD.
Momudukanun; HopMma peakuuu. Cenekius; rudpuauzanus u otoop. 'ereposuc u nonumnonus, ux 3Hauenue. Coprt, mopoja, mTaMm.

m Ymenust. OObSICHITh MEXaHU3MBI I1€pEIadl PU3HAKOB U CBOICTB U3 MOKOJIEHUS B ITOKOJIEHUE, & TAKXK€ BOSHUKHOBEHUE OTINYUMN OT
poauTenbekux (opM y MOTOMKOB. COCTaBIATh MPOCTENIIINE POJIOCIOBHBIE U pellaTh FreHeThYecKue 3a1auu. IloHnMaTh HE0OX0IMMOCTh pa3BUTHUS
TEOPETUYECKON F€HETUKH U MTPAKTUUECKOMN CEJIEKINHU IS MOBBIIIEHUS 3(PPEKTUBHOCTH CEIbCKOXO03SCTBEHHOIO TPOU3BO/ICTBA U CHIKEHUS
ce0eCTOMMOCTH MPOJIOBOJIECTBUSL.

m Mexnpeamertssle cBsi3u. Heopranmueckast xumusi. OXpaHa npupo/abl OT BO3AEUCTBUSI OTXOJA0B XUMHUYECKUX TPOU3BO/ICTB.
Oprannyeckas xumus. CTpoeHHne U PyHKIIMHA OPraHUYECKUX MOJIEKYI: Oenku, HykinenHoBble kucnoTel (IHK, PHK).

®usuka. JIMCKpEeTHOCTD 3IEKTpUYECKOro 3apsiia. OCHOBBI MOJIEKYIISIPHO-KMHETHYECKOW Teopuu. PeHTreHoBckoe nznyduenue. [lonstue o nose

U3ITy4yeHUs ¥ OMOJIOTHUYECKO 3alluTe.

PA3JAEJS

B3anMooTHOmIEeHNsI oprann3ma u cpeibl. OCHOBBI 3K0JI0THH (5 4acoB)

Tema 5.1.
Buocdepa, e crpykrypa u pyHKIMH

buocdepa — xxuBast 060104Ka 1uraneTsl. CTpykTypa 6mochepsr. KoMmoHEHTHI OnoCQephl: )KUBOE BEIIECTBO, BUJIOBOM COCTaB, pa3BUTHE U BKIIA] B
OoromMaccy; OMOKOCHOE U KocHoe BemecTBo ouocdepst (B. 1. Bepuanckuii). KpyroBopoT BemiecTs B mpupo/ie.

EcTecTBeHHbIe cOOOLIECTBA JKUBBIX OpraHu3MoB. broreoreHo3pl. KOMIOHEHTHI OMOT€011€HO30B: IPOAYLIEHTbI, KOHCYMEHTBI, PEAYLIEHTHI.
buoneHo3bl: BUI0BOE pa3HOOOpasue, INIOTHOCTh MOMYJIsALui, Onomacca.

AbuoTnueckue GpakTopsl cpeasl. Poabs TemMnepaTypbl, OCBEIIEHHOCTH, BIAXHOCTH U IPYTUX (PAKTOPOB B )KU3HEACATEIHHOCTH COOOIIECTB.
HHTeHCHBHOCTD IEHCTBHS (PakTOpa Cpeibl; orpaHndYuBaromuil Gpakrop. BzanmoneiicTBrue GpakToOpoB cpebl, Mpeiesibl BBIHOCIUBOCTH. bruoTnyeckue
daxTops! cpeapl. Llenu u cetn muTaHus. DKOJOTHYECKUE MUPAMHUIBL: Yncell, Onomaccel, sHeprur. CMeHa 0Mo11eH030B. [I[pH4rHBI CMEHBI OHOIIEHO30B;
(hopMHPOBAHKE HOBBIX COOOIIECTR.

®opMbl B3aMMOOTHOLIEHUH MeX 1y opraHu3mMamu. [103uTHBHBIE OTHOIIEHUSI — CUMONO3: MyTyallu3M, KOOTepalus, KOMMEHCaIU3M,
aHTUOMOTHYECKHE OTHOIIEHUS: XUIIIHUYECTBO, IApa3UTHU3M, KOHKypeHIus. HellTpaibHble OTHOIIEHUS — HEUTpaAIN3M.
m J[eMOHCTpaIus a)cxem, WUTIOCTPUPYIOMIUX CTPYKTYPY OnoChepsl U XapaKTepU3YIOMIUX OTACTbHBIE €€ COCTaBHBIE YaCTH, TAOIHUI] BUIOBOTO
cocTaBa U Pa3HOOOPa3Hs KHUBBIX OPraHU3MOB OHOC(EPHI; CXeM KPYroBOpOTa BEUIECTB B PUPOJE;
0) KapT, OTPAXKAIOIINX T'€OJIOTUIECKYIO HCTOPUIO MAaTEPHKOB; PACIIPOCTPAHEHHOCTH OCHOBHBIX OMOMOB CYIIIH;



B) quadmibMoB 1 KuHouisMa «buochepay;
') IPUMEPOB CUMOHMO03a IIPECTaBUTENCH pa3IMYHBIX APCTB KUBOM MPHUPOIBL.

Tema 5.2.

Bbuocdepa n yesroBexk

[Ipupoanble pecypchl U UX UCIIOJI30BAHHUE.

AHTpoOTIOTeHHBIE (haKTOPHI BO3AEHCTBHS HAa OMOLIEHO3HI (POJIb YETIOBEKA B IPUPOJIE); TIOCIEACTBHSI XO3IHCTBEHHOH JEATEIIbHOCTH YeI0BEKa.
[Tpo6nembl paroHaNBHOTO TPeoOpa30BaHusl, OXPaHbl MPUPOJIBL: 3aIIUTA OT 3arps3HEHHN, COXpaHEHNE TATOHOB U TAMSATHUKOB ITPHPO/IHL,
o0ecrieyeHrne NPUPOAHBIMH PECYPCaMU HaCETICHUS TUTaHETHI.

m /[eMOHCTpanys KapT 3al0BEAHBIX TEPPUTOPHUN HAILIEH CTPAHBI.

Ocnosuble noHsTHS. bruocdepa. buomacca 3emnu. buonorudeckas mpoIyKTUBHOCTb. JKHBOE BEIIECTBO U €ro (GyHKIUHU. bruomornueckuii
KPYroBOPOT BEUIECTB B Ipupoae. Jkosiorus. Buemnsas cpena. Dxonorndeckue pakTopsl. AOHOTHYECKHE, ONOTHYECKHIE U aHTPONIOTEHHbIE (PAKTOPHI.
DKOJIOTUYECKHE CUCTEMBI: OMOTEOIIeH03, OMOIIEHO3, arpoIieHo3. [IpoayIieHThI, KOHCYMEHTHI, peayleHTh. CaMOperyIIsIus, CMEHa OMOIIEHO30B U
BOCCTAHOBJICHHE OMOLICHO30B.

Bo3szeiicTBue uenoseka Ha buocdepy. OxpaHa npupoabl; OHOJOTHYECKUN M COIMATIBHBIN CMBICT COXPAaHEHHS BUJIOBOTO Pa3sHOOOpa3us OHOIIEHO30B.
PanmonanbHO€ pUpOAOII0JIb30BAHNE; HEUCUEPIIAEMbIE U HCUEPIIAEMbIE PEeCypChl. 3alIOBEHUKY, 3aKa3HUKH, Napku. KpacHast kaura. buonuka.

m YMeHus. BoISBIATE NpHU3HAKK NPUCTIOCOOIEHHOCTH BUOB K COBMECTHOMY CYIIIECTBOBAHUIO B 9KOJIOTMYECKUX cUcTeMaX. AHAIM3UPOBaTh
BUJIOBO cOCTaB OMOIIEHO30B. BhIienaTs oTaenbHbIe (OPMBI B3aUMOOTHOILICHUH B OMOIIEHO3aX; XapaKTepU30BaTh MMUIIEBHIE CETH B KOHKPETHBIX
YCIIOBUSIX OOUTaHUS.

[IpuMeHATh Ha IPAKTUKE CBEAECHUS 00 SKOJIOTMUECKUX 3aKOHOMEPHOCTSAX B MPOMBIIIIEHHOCTH U CETLCKOM XO3HUCTBE JUIsl PAaBUIIbHON
OpraHM3aliM JIECOBOJCTBA, PhIOOJIOBCTBA U T.J., @ TAKXKE JJIs1 PELLIEHUS BCEr0 KOMIUIEKCA 3a7a4 OXPaHbl OKPYKaIOLIEH cpeibl U pallMOHAIBHOTO
IIPUPO/IOIIOJIB30BAHUS.

m Mexnpeamertnsle cBsi3u. Heopranmueckast xumusi. Kucnopon, cepa, a3ot, pocdop, yriepo, ux Xumuueckue cBoiictsa. OxpaHa npupoas! OT
BO3JICHCTBUS OTXOJI0B XUMHUYECKUX IIPOU3BO/ICTB.

®usnueckas reorpadust. Kimumar 3emin, KiimmMaTndyeckas 30HaJIbHOCTb.

®wusuka. [Tonarue o 103e U3MydeHns: ¥ OMOJIOTHYECKAs 3aIUTA.
3akiaouenue (1 yac)

IToBTOpEHHE H3yYeHHOr0 MaTepuaa( 7 4acoB)

DopMbI U CPEACTBA KOHTPOJIS
1. OcymiecTBieHHuE KOHTPOJIS 32 BHIMIOJHEHHEM JIOMAITHUX 3aaHHUH.
2. Opranu3zaiiusi CaMOCTOATEIbHON PabOThI yUaIlIUXCSl M OCYIIECTBICHUE KOHTPOJIS 32 XOJ0M UX BBIIOJTHEHUSI.
3. IlpoBenenue TeCTOBBIX pabOT MO TEMaM Kypca
Y4eOHO-MeTOAUYECKHIT KOMILJIEKC
OcHoBHast uTepatypa
Mamonmos C.I'., 3axapoeé B.b., Conun H.W1. buonorus. O6mue 3akoHOMEepHOCTH: Y4eOHHK [t 9 kiacca cpeneit mkoasl. M.: Ipoda, 2008r.

JlononHUTENBHASA TUTEPATYpPA
1.Kazauex T.B. buonorus 9 xnacc [Toypounsie miansl o yueonuky H.M. Connna u M.P. Canuna
2. Mamonmos C.I'., 3axapos B.b. O6mas ouosorusi: [locobue /15t cpeTHUX CreUalbHBIX YUeOHBIX 3aBefieHul. 4-¢ u3a. M.: Breicmas mkosia, 2003.
3. .Mamonumos C.I'., 3axapoé B.b., Koznoea T.A. OcHoBbl 6nonorun: Kuura ans camoo6pazoBanus. M.: [Ipocsenienue, 1992.



4.Meonuxos b.M. buonorus. ®opmsl 1 ypoBHU xu3HU. M.: IIpocsemenue, 1994.
5.Yauxosckuti FO.B. OBomonus. M.: Llentp cuctemubix uccienaonanuii, 2003.
6 XKypuan [IpeBo no3HaHus

MULTIMEDIA - noaxep:ka kypca:

NHTtepHer — pecypcesr;
Jluck MynbTHUMEAMHHOE MPUIIOKEHHE K ypokaMm Oouostoruu it 5-11 kmaccos.

IIpuioxenne.
Ilepeyenn o0opynoBanus ISl NPAKTHYECKUX PadoT mo 6mostoruu 9 Kiacc.

NoNe Tema Oobopyooeanue

1 N3yuyenne npucnocod1eHHOCTH OPraHU3MOB K cpejie MUKpOCKOTIIbI, TOTOBBIE MUKPOTIPETIapaThl PACTUTENIBHBIX M KMBOTHBIX TKaHEH
o0uTaHus

2 N3yyenne KIeTOK GAKTEPHii, pACTEHUIT M JKHBOTHBIX | MUKPOCKOTIBI, TOTOBBIE MUKPOTIpENapaThl KApTUHKH, TAOIHIIBL.
HA FOTOBBIX MUKpoONpenaparax

3 Pemenne renermyeckux 3agad. CocraBiieHue
POIOCTIOBHBIX»

4. ITocTpoenue KpuBoOit KoJsoces menunel, KOMHaTHbIE PACTEHUS

5 CocTaBJ/ieHHE CXeM Nepeaadyu BellecTB U YJHEPrum

6 N3yyeHue uW  omucaHMe JKOCHCTEM  CBOeH
MECTHOCTU. BbIsiBJIeHHEe THIIOB B3aHMO/eiiCTBUSA
Pa3HbIX BHI0B B KOHKPETHOM IKOCHCTEMe

7 AHa/iM3 M OUEHKAa MOCJeICTBUHA AesTeJbHOCTH
YyeJI0BeKa B IKOCHCTEMAax

Kpurtepuu 1 HOpMBI YCTHOI0 OTBETA 110 OMOJIOTHH

OreHka «5» CTaBUTCSI, €CIIA YUYEHUK:
1.IToka3bIBaeT riry0OKO€E U MOJHOE 3HAHWE U TOHUMAaHHUE BCEro 00beMa MporpaMMHOI0 MaTeprana; MoJIHOE MOHUMaHUE CYIITHOCTH pacCMaTPUBAEMBIX
MOHATHUH, SBJICHUN U 3aKOHOMEPHOCTEN, TEOPUI, B3aUMOCBS3E.
2.YMeeT COCTaBUTh MOJIHBIN U MPAaBUIIbHBINA OTBET HA OCHOBE M3YYEHHOTO MaTepHalia; BIJICIATh TJIABHBIE TIOJIOXK €HHUSI, CAMOCTOSITEILHO
MOATBEPKIaTh OTBET KOHKPETHBIMU MIpUMeEpamMu, (PaKTaMu; CAMOCTOSTEIBHO U apTyMEHTHUPOBAHO JIEJIaTh aHAIN3, 0000IaTh, BEIBOIBI. Y CTAaHABIMBACT
MEXIIpeMETHBIEC (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUI ) U BHYTPUIIPEIMETHBIE CBSI3U, TBOPUECKH MPUMEHSET MOJyYeHHbIC 3HAaHUSI B HE3HAKOMOM
cutyanuu. [locnenoBaTebHO, YETKO, CBSI3HO, 000CHOBAHHO U 0€30IMO0YHO M3JIaraeT ydeOHbIN MaTeprall: JaeT OTBET B JIOTMYECKOMH
MOCJICJIOBATETLHOCTH C MCIIOJIb30BAaHUEM MTPUHITON TEPMUHOJIOTHM; €TAeT COOCTBEHHBIE BBIBOIBI; (DOPMUPYET TOUYHOE OMPEICIICHUE U UCTOJTKOBAHHE
OCHOBHBIX TIOHSITHH, 3aKOHOB, TEOPUI; ITPU OTBETE HE MOBTOPSIET JOCIOBHO TEKCT YUeOHUKA; U3JIaraeT MaTepHa JUTEPATyPHBIM SI3bIKOM; MPABHIHHO
1 00CTOSATENILHO OTBEYAET Ha JOTIOJHUTEIbHBIE BOMTPOCH yuuTens. CaMOCTOSTEILHO U PAIMOHAIBHO UCIOJIB3YET HATJIAIHbIE TOCOOUSI, CTPAaBOYHbIE




MaTepuaibl, yaeOHUK, TOTIOJIHUTEIbHYIO JIUTEPATypy, IEPBOUCTOUHHUKH; IPUMEHSIET CUCTEMY YCIOBHBIX 0003HAUEHU I PU BEACHUH 3aIIHCEH,
COIPOBOXKIAIOIINX OTBET; UCIOJIB3YET /Ul JOKA3aTENbCTBA BHIBOABI U3 HAOIIOACHUN U OTIBITOB.
3. CaMOCTOSTENIbHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSIET MOJTYYCHHbIC 3HAHUS B PEIICHUH MPOOJieM Ha TBOPUYECKOM YPOBHE; JIOMyCKaeT He OoJjiee
OJTHOTO He/Io4YeTa, KOTOPBIH JIETKO MCIPABISET MO TPEOOBAHUIO YUUTEIST; UMEET HE0OX0AMMBIE HABBIKU PA0OTHI ¢ TPUOOpaMH, YepTeKaMu, CXeMaMU U
rpaduKamMH, COIYTCTBYIOIUMH OTBETY; 3aIMCH, COMTPOBOXKAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Onenka «4» cTaBUTCS, €CIIU YUEHUK:
1.IToka3bIBaeT 3HaHUA BCErO U3yYEHHOTO IIPOrPaMMHOTO MaTepraiia. JlaeT MOJIHBIN U IPAaBUIIBHBIN OTBET HA OCHOBE U3YyYEHHBIX TEOPHUH; JOIYCKAET
HE3HAYUTENIbHBIC OITUOKH U HEJIOYETHI IIPH BOCTIPOU3BEICHIH U3YYEHHOTO MaTepHaa, ONpeIesIeHUs MOHITHI, HETOYHOCTH MPH UCTIOIb30BaHUU
HAyYHBIX TEPMUHOB WJIM B BBIBO/IaX U 000OIIECHUIX W3 HAOIIOCHUI U ONIBITOB; MaTepUall U3J1araeT B OMpeaeIeHHON JJOrMYeCKOn
MOCIIEIOBATEIBHOCTH, TIPU 3TOM JIOMTYCKAET OJJHY HErpyOyro omMOKy WiH He 0oJiee IByX HEJOYETOB M MOKET MX MCIIPABUTH CAMOCTOSITETILHO TIPU
TpeOOBAHNUH WITH TIPH HEOOJIBIION TIOMOIIH MPETIOIaBaTelsl; B OCHOBHOM YCBOWJI YUEOHBIH MaTepuall; MOATBEPIKIAET OTBET KOHKPETHBIMU
IIpUMepaMu; IPABWILHO OTBEYAET HA JONOJHUTENIBHBIE BOIIPOCHI YUUTEIIS.
2.YMeeT caMOCTOSATENBHO BBIACTATH TJIaBHBIE TTOJIOKEHUS B M3YyU€HHOM MaTepHalie; Ha OCHOBaHUHU (aKTOB U MPUMEPOB 0000IIATh, eaTh BHIBOIBI,
YCTaHaBJIMBATh BHYTPUIIPEIMETHBIE CBS3U. [IpuMeHseT nosydyeHHble 3HaHHsI Ha IPaKTUKE B BUAOU3MEHEHHOM CUTyaIuu, COOJII0/Ia€T OCHOBHBIE
IIpaBWJIa KyJIbTYpbl YCTHOM U MUCbMEHHOW pPEeUH, UCIIOJIb3YET HayYHbIE TEPMUHBI.
3.He o0OnanaeT 1ocTaTOYHBIM HABBIKOM pabOTHI CO CIIPABOYHOM JIUTEPATYpOl, y4eOHUKOM, IEPBOMCTOYHUKAMHU (TIPABUJIBHO OPUEHTUPYETCSI, HO
paboTtaet MemeHHO). JlomyckaeT HerpyOble HapyIIEeHUs PaBUII 0POPMIICHUS TUCHMEHHBIX paloT.

Onenka «3» CTaBUTCS, €CIIU YYEHHUK:
1.YcBoun 0CHOBHOE coJiepaHue yueOHOro MaTepHraia, UIMeeT MpoOelibl B YCBOGHUH MaTepHala, He IPENsTCTBYIOIINE JabHEHIIIEMY YCBOECHUIO
IIPOrpaMMHOTO MaTepuaa; MaTepyuaj U3J1araeT, He CUCTEMaTU3UPOBAHO, (hparMEHTapHO, HE BCET/AA MTOCIIE0BATEIBHO.
2.IToka3pIBaeT HEJOCTATOYHYIO C(HOPMUPOBAHHOCTH OT/ACIBHBIX 3HAHUIA U YMEHUI; BBIBOBI M 0000IIEHHUS apryMEHTUPYeT ciabo, TOMyCcKaeT B HUX
OIIIHOKH.
3.JomycTui omIMOKM ¥ HETOYHOCTH B MCIIOJIB30BAHUN HAYYHOW TEPMHUHOJIOTMH, ONIPEIEICHNS OHITUH JJaJl HEAOCTATOYHO YETKHUE; HE UCII0JIb30BaJ B
KauyeCTBE J10Ka3aTeIbCTBA BBIBOIbI M 0000IIEHNS U3 HAOMI01eHUH, ()aKTOB, ONIBITOB WJIX AOMYCTUJ OUIMOKH MPU UX U3JI0KEHUH.
4.VlcnibIThIBAET 3aTPYAHEHUS B IPUMEHEHUH 3HAHUN, HEOOXOUMBIX JUIsl pELIEHUs 3a/1a4 pa3IMyHbIX TUIIOB, IPU OOBSICHEHUN KOHKPETHBIX SIBJICHUN
Ha OCHOBE TEOPH 1 3aKOHOB, MJIU B TIOATBEPKACHUH KOHKPETHBIX PUMEPOB IPAKTUUECKOTO TPUMEHEHHUS TEOPUHl.
5.0TBeyaeT HEMOJIHO Ha BONIPOCH yuuTels (yIycKas U OCHOBHOE), WJIM BOCIIPOM3BOJUT COJIEpP/KaHNE TEKCTa yueOHHMKA, HO HEIOCTATOYHO TOHUMAET
OT/IENIbHBIE MOJIOKEHUS, UMEIOIME OO0JIBIIOE 3HAUEHUE B 3TOM TEKCTE.
6.00HapyXMBaeT HEIOCTATOYHOE MOHUMAHUE OT/ENIBHBIX ITOJI0KEHUH NP BOCTIPOU3BEICHIH TEKCTa yueOHUKA (3amuceid, IEpBOMCTOYHUKOB) WIIN
OTBEUYAET HEMOJIHO Ha BOIIPOCHI YUUTENS, TOIyCKas OJHY - JIBE€ IpyOble OIIMOKH.

OneHka «2» CTaBUTCS, €CIIU YUEHHUK:
1. He ycBOMI M HE pacKpblUl OCHOBHOE COJIEP:KaHKME MaTepuaia; He JeJIaeT BHIBOJOB M 0000IIEHUH.
2.He 3HaeT 1 HE MOHMMAET 3HAUUTENBbHYIO WJIM OCHOBHYIO YacTh IIPOIPaMMHOTO MaTepuaa B Ipe/iesiax MOCTaBJICHHBIX BOIPOCOB UM UMEET Ci1abo
c(OpMHUPOBAHHBIEC U HETIOJHBIC 3HAHUS U HE yMEET NMPUMEHATh UX K PEIICHUI0 KOHKPETHBIX BOTIPOCOB M 33J1a4 0 00pasiry.
3.ITpu oTBeTe (HA OJMH BOTIPOC) JIOMyCKaeT OoJiee ABYX IpyOBIX OMIMOOK, KOTOPBIE HE MOXKET UCTIPABUTh AK€ PH MOMOIIN YIUTEIIS.
4.He MO>XET OTBETUTh HU Ha OJJMH UX IOCTaBJIEHHBIX BOIIPOCOB.
5.1T0oMHOCTBIO HE YCBOWIJI MaTepual.

OuneHka BbINOJTHEHNS NPAKTHYECKUX U J1a00paTOPHBIX padoT 1Mo OMOJIOTHM:
Onenka «5» CTaBUTCS, €CIIU YUEHHUK:



1.IIpaBUIBHO OTIPENIENNII 1IEJTb OTIBITA U BBHITIOJIHII paboTy B MOJIHOM 00BeMe ¢ COONIOICHEM HEOOXO0IMMOM TIOCIIEI0BATEIbHOCTH MPOBEICHHS
OTIBITOB Y U3MEPEHHUI.
2.CaMOCTOSTENBHO U pallMOHAIBHO BBIOpAJ U MOArOTOBUII JJISl OTIbITAa HEOOXO0IMMOE 000PYOBaHKE, BCE OIBITH IPOBEJ B YCIOBUSIX U pEeXKUMaX,
o0ecTeynBaroIUX MOJYyYeHNE PE3YIIbTATOB U BHIBOJIOB C HAHOOJIBIIEH TOYHOCTBIO.
3.Hay4Ho TpaMOTHO, IOTHYHO Onucas HabIroAeHUS 1 ¢(hOPMUPOBAIT BBIBOBI U3 OTBITA. B IpecTaBIeHHOM OTUETE MPABMIIBHO U aKKypPaTHO
BBITNIOJIHWJI BCE 3aIUCH, TaOIHIIbI, pUCYHKH, YEPTEXKHU, IPapUKH, BHIYUCICHUS U CJI€J1a]l BBIBOIBI.
4.1TpaBuibHO BBITIOJTHWI aHalu3 norpemnoctedt (9-11 kiaccer).
5.I0posBisier opraHu3alOHHO-TPYI0BbIE YMEHHUS (TIOAEPKUBAET YUCTOTY pabOUYero MecTa M MOPsI0K Ha CTOJIE, SKOHOMHO MCHOJIb3yeT PacXOIHbBIE
MaTepuabl).
6.OKCTIepUMEHT OCYIIECTBIISIET IO TUTaHY C YY€TOM TEXHUKH 0€30IaCHOCTHU U MPaBHJI pabOTHI C MaTepuaIaMyi U 000PYIOBaHHEM.

OreHka «4» CTaBHUTCS, €CIIM YUYSHHUK BBITTOJHII TPEOOBAHHS K OLIEHKE «5», HO:
1.OmBIT IPOBOIMIT B YCIIOBUSIX, HE 00ECTIEYMBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHUH.
2.bpU10 oMyIIEHO JBa - TPU HEJ0UYeTa WK OoJiee 0HOHM rpy0oil OIMOKM 1 OJTHOTO HEOYeTa.
3.DKCHEepUMEHT IPOBEJEH HE NOJHOCTHIO UM B ONMCAaHUH HAOIIOIEHUH U3 ONbITA YYEHUK JIOIYCTUII HETOYHOCTH, BBIBOJIbI C/I€JIA)I HEMIOJIHBIE.

Onenka «3» CTaBUTCS, €CIIU YYEHHUK:
1.IIpaBuiabpHO onpeaenu Leb ObITa; pa0OTY BBHINOJIHSIET PAaBUIBHO HE MEHEE YEM HAIIOJOBUHY, OJIHAKO 0OBEM BBIIOJIHEHHOM YaCTH TaKoOB, YTO
MI03BOJISIET MIOJIYYUTh MPAaBUIIbHBIE PE3YIbTAThI U BBIBOJIbI 10 OCHOBHBIM, IPUHIIMIINAIBHO BaXKHBIM 3a/1a4aM paOOThI.
2.ITox6op o6opynoBanus, 00BLEKTOB, MATEPUAIIOB, & TAK)KE PAOOTHI IO HAYATY OIBITA IMPOBEII C TIOMOIIBIO YUUTEIS ; WIIH B XOJIE TIPOBEJICHHS ONBITA U
M3MEpEHUH omnbITa OBLITN JOMYIIECHBI OUTMOKM B OMTMCAHUU HAOMIOICHUA, (POPMYITUPOBAHUH BBHIBOJIOB.
3.OmBbIT IPOBOMIICS B HEPALIMOHAIBHBIX YCIOBUSX, YTO IPUBEJIO K MOIYUYEHHUIO PE3YIbTATOB C OOJIBIIEH MOTPEIIHOCTHIO; TN B OTYETE OBLIN
JOTYIIIEHBI B OOIIEH CII0KHOCTH He 0oJiee ABYX OMMOOK (B 3aIUCIX SAMHHMII, U3MEPEHUIX, B BEIUUCIICHUSX, rpadukax, TabauIax, cxemax, aHaImu3e)
MOTPEIIHOCTEN U T.J1.) HE NPUHLIUIIUAIBHOIO /Ul JaHHOU padOoThI XapaKTepa, HO MOBJIMSBILNUX HA PE3YJIbTAT BBIIIOJTHEHUS; HE BBITIOJIHEH COBCEM WIIN
BBITIOJTHEH HEBEPHO aHau3 norpemrHocteit (9-11 kmaccer);
4.]lommyckaeT rpy0yro OomMOKy B X0JIe dKCIIepuMeHTa (B 00bsICHEHUH, B 0(DOpMIICHUH paOOThI, B COOIOICHUN TTPABUI TEXHUKHU 0€30MMaCHOCTH MTPU
paboTe ¢ MarepuanraMu 1 000pyIOBaHHEM ), KOTOPAst UCIPABIISIETCS IO TPEOOBAHUIO YUUTEIIS.

OneHka «2» CTaBUTCS, €CIIN YUCHHUK:
1.He onpenenuin caMoCTOATENBHO LENb OIBITA: BBITOIHUI pabOTy HE OJIHOCTHIO, HE IOJATOTOBUII HY’)KHOE 000pYyJ0BaHNE U 00bEM BBIIIOJTHEHHON
yacTy pabOThl HE MO3BOJISET C/IENATh TPaBUIIbHBIX BHIBOJIOB.
2.010bIThl, U3MEPEHHUS, BBIYUCIICHUS], HA0JII0IEHUS] TPOU3BOIMINCH HETTPABUIIBHO.
3.B xone paboThl ¥ B 0TYETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUYCHHBIC B TPEOOBAHUAX K OI[EHKE «3».
4.Jlomryckaet nBe (1 6oJiee) TpyOble OMIMOKHU B X0JIe SKCIIEPUMEHTA, B 00bACHEHHH, B 0(hOpMIIEHUH pabOThI, B COOIIOAEHUH MPaBUII TEXHUKH
0e30MacHOCTH U padoTe C BeliecTBaMH U 000PYI0BaHUEM, KOTOPbIE HE MOXKET UCTIPABHUTH JaXKe 10 TPEOOBAHUIO YIUTEIS.

5.ITomHOCTBIO HE CyMelN Ha4aTh U O()OPMUTH OIIBIT; HE BBITMOIHAET PadOTy; MOKa3bIBAET OTCYTCTBHE SKCIIEPUMEHTAIBHBIX YMEHUI; HE COOM0Ial

WM rpy0o Hapyiana TpedoBaHUs 0€3011aCHOCTH TPyJa.

Teopusa 4./lapeuna o npoucxosxcoeHuu U006 nymem eCmecneeHnozo omoopa
B.1
1. JIBoiinbie Ha3BaHus Bu0B ObUTH BBeAeHBI: JK.b. Jlamapkom; M. [lneiinenom; K. Jlunneem; Y. JlapsuHom
2. K. JIunneit: co3aaln KIETOYHYIO TEOPHIO; CO3/Ial MUKPOCKOTI; CO3/aJl SBOIIOIMOHHYIO TEOPUIO; TIPEITIOKHIII CUCTEMY PACTEHUN U KUBOTHBIX



3. IlepBoe sBomtonmonHoe yuenue co3aan: M. neiaen; XK.b.Jlamapk; P.I'yk; K. JIunuei

4. )K.b.Jlamapk B osinuue oT K.JIuHHEs: BEpHO ONpeAeail JBUKYIINE CHUJIbl SBOJIIOLIMM; TPU3HAJ U3MEHIEMOCTh BH/IOB; pa3padboTal CUCTEMY
PacTUTEIBLHOTO MHUPA; CO3/1aJl CUCTEMY KUBOTHOI'70 MUpa

5. K ecrecTBEeHHOHayUHBIM NPEANOCHUIKAM MOSIBICHUS JapBUHU3Ma OTHOCST: BHICOKHI YPOBEHb Pa3BUTHUS MPOMBIIUIEHHOCTH B AHIJINN; BbICOKUI
YPOBEHb Pa3BUTHS CEIbCKOTO X03SIMCTBA; YCIIEXH B CO3/1aHUN HOBBIX ITOPOJ] U COPTOB; JI0KA3aTE€IbCTBO HCTOPUUYECKOTO Pa3BUTHSI 36MHON KOPbI

6. O6 U3MEHAEMOCTH OPraHUYECKOTO MUPA CBUIETEILCTBYET: HUCTOPUUECKOE PAa3BUTUE 36MHOM MOBEPXHOCTH; KJIETOYHOE CTPOEHHE BCEX O PraHU3MOB;
MHOT000paszue Gopm penbeda; HaTuIre OJIMHAKOBBIX XUMHUECKHUX PJIEMEHTOB B COCTABE BCEX OPraHM3MOB

7.K IBIKYITUM CHJIaM 3BOJTIOIIUUA OTHOCHUTCS: TPHUCIIOCOOICHHOCTD; 00ph0a 3a CyIeCTBOBAHUE; MHOTOOOpa3re BUIOB; BHI000pa30BaHUE

8. IIporecc, B pe3yabTaTe KOTOPOrO BBIKUBAIOT U OCTABIISAIOT MOCIE ce0sl MOTOMCTBO MPEUMYIIIECTBEHHO OCOOU C MOJIE3HBIMU B JJAHHBIX YCIOBUSAX
Cpe/ibl HAacJIeICTBEHHBIMHM U3MEHEHUSMH, Ha3bIBA€TCA: €CTECTBEHHBIM 0TOOPOM; OOpHOOH 3a CyIIECTBOBAHNE; UCKYCCTBEHHBIM 0TOOPOM;
BHUJ1I000pa30BaHUEM

9. K pe3ynpTaTam 3BOJIIOLUN OTHOCAT: €CTECTBEHHBIN OTOOP; BU000Opa30BaHUE; UCKYCCTBEHHBIN 0TOOD; HACIEICTBEHHOCTh

10. K mBmwxkymum cunam sBostonni HE oTHOCHTCS: HacieacTBeHHas! H3MEHYHBOCTh; 00pb0a 3a CyIecTBOBaHHE; PUCIOCOOIEHHOCTh; €CTECTBEHHBIH
oTOOD

11.0cHoBHas 3aciyra Y.J/lapBuHa B pa3BUTHH OHOJIOTHH 3aKIIFOYAETCS B: pa3pabOTKe METOI0B CENEKIIMH; BBISIBIICHUN IBUKYIIUX CHJI SBOJIIOLINY;
CO3aHUU HAyYHBIX OCHOB CUCTEMATUKH; U3YYE€HUH MaJ€OHTOJOTHYECKUX HAX0J0K

12. B pe3ynbTare B3aUMOJCHCTBUS JIBIKYIIUX CHII SBOJIIOIIUH ITPOUCXOIUT: KoJieOaHNe YHCICHHOCTH NOMYJISIHIA; 00pa30BaHie HOBBIX BUIOB B
IIPUPO/IE; MYTALlMOHHBIA MTPOLIECC; U30JIALUS NOMYJIALUN

13. Bug — coBOKynHOCTb 0cO0€#, 001aAal0IKX: CXOIHBIM T€HOTUIIOM U (PEHOTUIIOM; CITIOCOOHOCTHIO 00pa30BbIBATh MUIIEBBIE CBSI3U MEKY €T0
MOMYJSIUAME; OOUTAIOIIMX B Pa3HbIX SKOCUCTEMAX; CO3/1aHHBIX YEJIOBEKOM Ha OCHOBE 0TOOpa

Teopusa 4./lapeuna o npoucxosxcoeHuu U008 nymem eCmecneeHnozo omoopa
B.2
1. 3nauenue TpyaoB JIMHHES] COCTOUT B TOM, YTO OH : CO3/IaJT BOJIIOIIMOHHYIO Teopuio; omucai okoyio 1200 ponos u 6omee 8000 BUIOB pacTeHUM;
OTIpeNIeNUII KPUTEPUH BHJIA; CO3/IaJl BOJIIOIIMOHHYIO CUCTEMY OPTaHHYECKOTO MUpPa
2. XK.b. Jlamapk co3nai: mepBoe ydeHue 00 IBOJIIOIMHA OPraHUuIECKOTO MUPA; KICTOYHYIO TEOPHUIO; CHCTEMY PACTHTEIILHOTO MUPA; XPOMOCOMHYIO
TEOPUIO HACIEICTBEHHOCTH
3. Hayunyto teoputo 3Bosronuu xuBoi npupoasl coznan: H.M. Basunos; K.JIunneii; XK.b.Jlamapk; Y./lapsun
4. K o011ecTBEeHHO-DKOHOMUYECKHM MPEITOCHIIKAM BO3HHUKHOBEHUS TaPBHHU3MA OTHOCSAT: TIOSBJICHUE TUTIOTE3BI O MPOUCXOKAeHIH COTHEUHOM
CHCTEMBI €CTECTBEHHBIM ITyTEM; YCIIEXU B BBIBEJICHUN HOBBIX TIOPOJ U COPTOB; OTKPHITHE 3aKOHA COXPAaHEHHS U MIPEBPAILCHUS DHEPTUH; CHHTE3
MOYEBUHBI ICKYCCTBEHHBIM ITyTEM
5. O0 ucTopuYeCcKOM pa3BUTUH KUBOW MPUPOIBI CBUIETEIHCTBYET: HAINYHE OJTMHAKOBBIX XUMUYECKUX 3JIEMEHTOB B COCTAaBE BCEX OPraHU3MOB;
M3MEHSEMOCTh 36MHOM KOPBI; H3MEHSEMOCTh TTOT0/1bI; 0OHAPY)KEHHE MCKOMIAEMBIX OCTATKOB
6. O poJCTBE KUBBIX OPTaHU3MOB CBHJICTEILCTBYET: MHOTOOOpa3ne OpraHu3MOB; OOMTaHNE OPraHU3MOB B CXOJIHBIX YCIOBUSX; UX KJIETOYHOE
CTPOEHHE; OJMHAKOBOE CTPOCHUE BCEX OPraHM3MOB
7. CH0XHbIe OTHOIIEHUS MKy OCOOSMHU OJJTHOTO BH/IA, Pa3HBIX BHJIOB U C HEXKHMBOH MPUPOJION HA3BIBAIOT: UCKYCCTBEHHBIM 0TOOPOM;
MPUCTIOCOOJIEHHOCTHIO; O0pHOOT 3a CyIeCTBOBaHHE; €CTECTBEHHBIM 0TOOPOM
8. K nBmxymum cunam 3Bomtonun HE oTHOCUTCS: HacneaCTBEHHAs N3MEHUMBOCTh; OOpb0a 3a CyIlleCTBOBAHNE; IPUCIIOCOOIEHHOCTD; €CTECTBEHHBIN
0oTOOD



9. K pe3ynbTaTaM 3BOJIIOIUE OTHOCHTCS: MHOT0OOpasne BUA0B; H3MEHUYNBOCTh; €CTECTBEHHBIN 0TOOD; HACIIEACTBEHHOCTD
10. TIpucroco6IeHHOCTh OPTaHU3MOB K cpejie OOMTaHusl (OPMUPYETCS B pe3yabTaTe: BBDKUBAHHS 0CO0eH ¢ pa3HOOOpa3HBIMHU HACIIEICTBEHHBIMU
U3MEHEHUSMHU; CTPEMJIEHUS! 0CO0EH K CaMOYCOBEPIIEHCTBOBAHNIO; IPAJAIK; IPEUMYIIIECTBEHHOTO COXPAHEHUS €CTECTBEHHBIM 0TOOPOM 0Cc00ei ¢
MIOJIE3HBIMU HACJIEICTBEHHBIMH U3MEHEHUSIMU
11. Yro mpencTaBisioT coO00H HacCIeICTBEHHAs H3MEHYHBOCTH, 0Oph0a 3a CyIIECTBOBAHUE U €CTECTBEHHBIH OTOOP: CBOMCTBA KUBOW MPHUPOIBI;
pe3yJabTaThl SBOJIIOINH; JBUXKYIIINE CUIIbI SBOJIIOLIMN; OCHOBHBIE HAIIPABJICHUS SBOJIIOILINU
12. Ocobu 0HOM NOMyYJIALNN HYXKIAKOTCS B OJJMHAKOBO MUIIE, B CXOIHBIX 3KOJOTMUECKUX YCIOBHUAX, I0ATOMY: MEXIY HUIMH YCTaHABIINBAETCS
B3aMMOIIOMOII[b; Y HUX Yallle BCEro BO3ZHUKAIOT MyTallMM; MKy HUMH BO3HUKAET OCTPasi KOHKYPEHLIUS; OHU PEXe CKPELIMBAIOTCI MEXAY CO00i
13. EcrecTBeHHBIN OTOOP — ATO: CJIOKHBIE OTHOIIEHUSI MKy OPTaHU3MaMHU U HEXUBOW IIPUPOJIO; MPOIIECC COXPaHEHUsI 0COOEH C TIOJIE3HBIMHU TSI
HUX HACJIEICTBEHHBIMHU U3MEHEHHSIMH; MTPOIlecC 00pa30BaHuUs HOBBIX BHJIOB B IPUPOJIE; MPOIECC POCTA YUCIEHHOCTH MOMYJISIIIHA
3auet Ne 2
«Yuenue 06 360110u4uU Opeanuueckozo mupay
I. 3acnyra K.JIuHHes 3aKkirodaercss B TOM, 4TO OH: CO3/aJl IIEPBOE ABOJIIOLMOHHOE YUEHHE; BBEII BOIHbBIE Ha3BaHUs ( OMHAPHYI0 HOMEHKJIATYpY)
BUJIOB; C(HOPMHUPOBAI TEOPHUIO KaTacTpo(; 3aI0KHMIT OCHOBBI COBPEMEHHOM CHCTEMAaTHKH; CO3/all YIeHUE O JABIKYIINX CHIIAX YBOJIIOLUU
2. Henocrarkamu xnaccudukanuu K. JIuaHes Obu1H: OHA OblIa CIUIIKOM CIIOKHOW; OHAa OCHOBBIBAJIACH Ha HEOOJBIIIOM YHUCIIE POU3BOJIBHO
B35TBIX MIPU3HAKOB; OHA OblJIa UCKYCCTBEHHO; OHA ObLIa HEMOJIHOW; OHA HE OTpakajla ICTOPHUUECKOT0 POACTBA MEXKy I'PyNIIaMH OPraHU3MOB
3. K xonny XYII Beka B 610011 HAaKOMIUJICS ONMCATENbHBIN MaTepHall, KOTOPbIH NOKa3bIBaJl, UTO: CYILECTBYIOIINE BU/IbI OTJINYAKOTCS OT
HCKOIIAEMBIX BBIMEPIINX BU0B; BHEIIHE JJalIEKHE BU/Ibl OOHAPYKMBAIOT YEPThl BHYTPEHHETO CXOJICTBA; CYIIECTBYIOUINE BU/IbI CYILIECTBEHHO HE
OTJINYAIOTCS OT MCKOTIAEMbIX BEIMEPUINX BUJIOB; BHEIIHUM BUJ, CTPOEHUE U MPOAYKTUBHOCTD JJOMAITHUX KUBOTHBIX MOTYT CYILIECTBEHHO U3MEHATHCS
IIpY U3MEHEHHUH YCIIOBUH COJIEpKaHUS; BHEIIHUN BUJ, CTPOCHUE U YPOKAMHOCTD KYJIbTYPHBIX PACTEHUI MOTYT CYIIECTBEHHO U3MEHATHCS NpU
M3MEHEHUHU YCIOBHUM Cpeibl
4. K.Bb.Jlamapk BHec 0OJIBIIION BKJIJ B pa3BUTHE €CTECTBO3HAHUS TEM, UTO OH: CO3/aJl IIEPBOE SBOIONMOHHOE YUeHHE; CHOPMYITHPOBAI
KJIETOUHYIO TEOPHIO; CO3/IaJl €CTECTBEHHYIO CUCTEMY KHUBOTHOI'O MUPA; CO3/1aJl OCHOBBI COBPEMEHHOM CUCTEMATHKH; CO3/1a)l YUEHHE O JIBHKYLIUX CUIax
ABOJIIOLINH
5. Kakoe yrBepxaenue sisisiercss HEBEPHBIM: nerenepanust Bcersia BeieT K OMOJIOTHYECKOMY perpeccy; apoMopgo3 — 3To
Mopdoduznonorudeckuii mporpecc; apoMopdos BeaeT k GopMUPOBAHUIO TPUCTIOCOOICHNUN IIMPOKOTO 3HAYCHUST; U0 aTaNTAIlHs BEIET K
(OpMUPOBAHHIO YACTHBIX MPHUCIIOCOOICHHIHA

6. [TepBoe IBOIOIMOHHOE yueHUE OBLIO M3JI0KEHO B KHHTE: « [IpOMCX0XKICHHE BHIOB ITyTEM €CTECTBEHHOTO 0TOOpay, «I[IpoucxoxacHue
YeloBeKa U MoJIoBoi oTOop», «Dunocodus 300m0orum», «O BEIPaXKEHUN IMOILIUN Y YeTIOBEKA U )KUBOTHBIX)

7. Coznarenem nepBoit aBostorinonHo Teopuu spisiercs: K. Kysne; 9.K.Cent-Unep; Y. dapsun; XK.b.Jlamapk; K. JIunuei

8. VYKaxxuTe 00IIeCTBEHHO-9KOHOMUYECKHE TIPEANIOCHUTKA BOSHUKHOBEHUS 3BOIONMOHHOM Teopun Y.JlapBrHa: pocT 4ncia 3aBoA0B U (HhabpHK,

YBCIMYCHUEC I'OPOJACKOT0 HACCJICHUS, ITOBBIIIICHUEC CITPOCA Ha CEIIbCKOXO3SMCTBEHHOE CBIPEC; OTKPBITUC KJI€TOYHOM TCOpHU; OCBOCHHC KOJIOHHM U U
Pa3BUTHUC CCIICKIUHN; PASBUTHUC KAIMUTAIUCTHUICCKUX OTHOIIICHUH B O6III€CTB€

9. 3aciyra Y.JlapBuHa 3aKIII09aeTCsl B TOM, YTO OH: CO3/IaJl TIEPBOE ABOJIOIMOHHOE YueHHEe; c(hOPMUPOBAI KIETOYHYIO TEOPHIO; CHOPMUPOBAIT
TEOPUIO 3BOJIIOIMH; TPABUIIBHO BBISIBUII JBMOKYIIHME CHIIBI ABOJIIOLIMHU; cOOpall J0Ka3aTeabCTBA IBOJIIOLNN

10. VYdeHue 0 IBIKYIIUX CHIax dBoitonuu 0bu10 paspadorano: XK.Kysee; D.K.Cent-Unep; U.lapsun; XK.b.Jlamapk; K.JIuauei

1. JIBHKYIIMMY CHIIaMU 3BOJIrOIMH 110 Y. JlapBUHY SABJISIFOTCS: BHYTPEHHEE CTPEMIICHHE OPTaHU3MOB K COBEPIIEHCTBOBAHUI0; ECTECTBEHHBIN
0TOOP; OOpHOa 3a CyIIEeCTBOBaHKE; HACIIEJOBAHUE OJIArONPUSATHBIX TPU3HAKOB; HACIIEICTBEHHAS] N3MEHUYNBOCTD

12. ['maBHO¥ IBIKYIIEH ¥ HATIPABJISIONICH CHUIION IBOJIIOIUY SBIISETCS: HACIEICTBEHHOCTh; 0Opb0a 3a CyI[eCTBOBAHUE; €CTECTBEHHBIN 0TOOD;

omnpeeneHHas (TpynmnoBasi) K3MEHUMBOCTh; HEOTIPEIeTICHHAs



( “HAMBUYATbHAS) U3MEHYUBOCTH

13. B mporecce ecTeCTBEHHOTO 0TOOPa COXPAHAIOTCS IPU3HAKH, TOJIE3HBIE Ul YEJI0BEKA; TOJIbKO OJHOIO0 KOHKPETHOTO OpraHu3Ma; OMocQepsl;
OIIPENIETICHHOTO BU/I1A; HECKOJIBKUX BUJIOB

14. B nponecce HCKyCCTBEHHOTO 0TOOPA COXPAHSIOTCS MPU3HAKHY, TT0JIE3HBIE JUIs: OMOC(Ephl; TOIBKO OJHOTO KOHKPETHOTO OPraHU3Ma; YelIOBEKa;
OIIPENIETICHHOTO BU/IA; HECKOJIBKUX BUJIOB

15. pe3yapTaTamu 3BoJouuu no Y.JlapBuHy SBISAIOTCS: MHOrooOpa3ue BUAOB B IPUPOE; MHOTOOOpa3ue MOpo/ JKUBOTHBIX; MHOTOOOpa3He COPTOB
pacTeHHUii; MPUCIIOCOOIEHHOCTh OPIaHU3MOB K YCIIOBUSIM CPEJIbl; MTOBBIIIEHNE YPOBHS OPraHU3alluu )KU3HU

16. HOKpOBI/ITeJII)CTBeHHaSI OKpacCKa y )KUBOTHBIX SBJIACTCA OKpaCKa, KOTOpas: MO3BOJISACT HEC3AIMUIICHHBIM JKUBOTHBIM MMOXOAWUTH HA 3allIUIIICHHBIX,

JIeTIaeT UX XOPOIIO 3aMETHBIMHU Ha ()OHE CPEIbl; CIMBAETCS TI0 IBETY C (DOHOM CpEJIbl; UMEETCS Y HECheJOOHBIX WIJIM UMEIOIINX 3alIUTHBIC
MIPUCIIOCOOIEHUS JKUBOTHBIX; JIEJIA€T UX MEHEE 3aMETHBIMHU I BParoB

17. MuMuKpueil Ha3bIBaeTCs SBJICHUE , TPU KOTOPOM: KHBOTHBIE TIO OKPACKe TeJa CIMBAIOTCS C (JOHOM Cpelibl; )KUBOTHEIE MO0 OKpAcKe Tela
XOPOIIIO 3aMEeTHBI Ha (PoHE cpe/Ibl; He3aIUIIICHHbIE )KMBOTHBIE MTOXO0KH Ha 3alIMIICHHBIX (JOPMOMN M OKPACKOH Tena; y )KMBOTHBIX UMEIOTCS 3alUTHBIC
MIPUCIIOCOOIEHUS; HE3AIMIICHHbBIE )KUBOTHBIE TOX0KU Ha 3aIUILEHHBIX CBOUM MOBEICHUEM

18. Kakoe mpucnoco0ieHre MOKHO OTHECTH K apoMOp(o3y: OTCYTCTBUE KOPHEH U JIUCTHEB Y TIOBWIMKY; JIACTHI Y TACTOHOTHUX; 4-XKaMEepHOE
CEp/LIE; JKAJIO Y MYEJIbI
19. K moxazarenbcTBaM OTHOCHUTEIBHOTO XapakTepa MPUCIIOCOOICHHOCTH OTHOCATCS Takue (GaKThl KaK: MOETaHNE 3aIHIEHHBIX

MIPUCTIOCOOICHUSAMH OPraHU3MOB; HAIMYUE Y OPTAaHU3MOB PYJAMMEHTOB; HaJTMUKE B IPUPO/IE HETIEIECO00pa3HbIX IPUCIIOCOOICHUI; OOTBIIIOE
pazHo00pa3ue NpUCIOCOOJICHN; TOJIE3HOCTh TPUCTIOCOOICHH TOJIKO B KOHKPETHOM Cpejie

20. CriocoOHOCTh I'yCEHHI] HEKOTOPBIX HACEKOMBIX IMOXOJUTh HAa CYXOM CY4OK JepeBa ABJISETCS TUIIOM INPUCIIOCOOIEHNS, OTHOCALIIUMCS K :
MUMUKPUHW; MACKUPOBKE; MPEAYIPEIKIAIONICH OKpACKe; TOKPOBUTEIHCTBEHHON OKPACKe; YTPOKAIOIIEH OKpacke

Yuenue 06 r60on10yuu opeanuueckozo mupa
Kaknx APCBHUX ) KXUBOTHLIX CUUTAIOT NPCAKAMHN 3€MHOBOAHBIX: HXTHO3aBPOB; apXCOINITCPUKCOB, CTeFOIle(l)aJ’IOB; KHCTCIICPBIX pBI6

Kakux apeBHUX )KUBOTHBIX CUNUTAIOT IPEIKaMU MJIEKOTMTAIOIINX: 3BEPO3YObIX ALIEPOB; apXEONTEPUKCOB; CTErole(aoB; KUCTENEPHIX PHIO
Juddepenuunarys Tena pacTeHH Ha TKAHW W OpraHbl BIIEPBHIE BOHUKIIA y: BOJAOPOCIIEH; MXOB; TUIAYHOBUIHBIX; XBOIIEBUIHBIX
MHoroo0pasue JKUBbIX OpraHU3MOB paCCMaTPUBAETCS KaK: IPUYMHA SBOJIIOIMN; JIBUKYIIAs CUJIa 3BOJIIOLMY; HAPABICHUE 3BOJIOUH;
pe3ynbTaT 3BOJIFOLUN

b=

5. Ilpu yacThIX CHJIIBHBIX BETPAX Ha OKEAHWYECKUX OCTPOBAX COXPAHSIIOTCS HACEKOMBIE JINOO C XOPOIa Pa3BUTHIMU KPBLIbSIMH, TMOO C
pyauMeHTapHbIMH. Kakoil 3T0 THUII €CTECTBEHHOT0 0TOOpa: CTA0OMIM3UPYIOIIN; IBUKYILUN; AU3PYITUBHBIN; BCE IEPEUNCIICHHBIE

6. K 6uosiormueckomMy perpeccy Kakoro U3 OpraHu3MOB IpHUBeNIa JeATeIbHOCTD YeJI0BeKa: KOJIOPAJCKUH KyK; KOHOIIS OOBIKHOBEHHAs!; BUPYC
HAaTypaJbHON OCIIBI; MNIIIEHNALA

7. Kakoe mpucnoco6iaeHne MoKHO OTHECTH K apoMOp(o3y: OTCYTCTBHE KOPHEH U JTUCTHEB y TIOBUINKY; JACTHI y JIACTOHOTHUX; 4-XKaMepHOe
CEPALIE; JKAJIO Y ITYEIIbI

8. K romMosiorn4HbIM Opranam OTHOCST: KpbIJI0 6a00YKM M KPBUIO MTHIIBI; )KaOphl paka U peIOBI; POIOIINE KOHEYHOCTH KPOTa U MEJBE/IKH;
IUTAKOUJIHYIO YEIIYIO aKyJIbl U 3yObl SIILIEPHLIBI



9. Coznarenem neppoii sBosioninoHHON Teopui siBisiercs: XK. Kysbe; 3.0K.Cent-Unep; YU.dapsun; XK.b.Jlamapk; K.JIunneit

10. B mporecce HCKYCCTBEHHOTO 0TOOpa COXPaHSIOTCS IPU3HAKH, OJIE3HbIE AJs1: 6oCcdepbl; TOIBKO OJJHOTO KOHKPETHOTO OpraHu3Ma; 4eloBeKa,
OTPEIEIEHHOTO BU/1a; HECKOJIBKMX BUJIOB

11. MuMukpue Ha3pIBaeTCs SIBIICHHUE , TIPH KOTOPOM: )KMBOTHBIE TT0 OKPACKE TeJla CIMBAIOTCS ¢ (JOHOM Cpe[ibl; )KUBOTHBIE IT0 OKpacke Teja
XOPOIIIO 3aMeTHBI Ha (hOHE Cpe/Ibl; He3aIUIIIeHHbIE )KUBOTHBIE TOX0XKH Ha 3aIIUIIEHHBIX (POPMOI M OKpACKOM Telna; Y KUBOTHBIX HMEIOTCS
3alUTHBIEC TPUCTIOCOOIEHHNS; HE3AIUIIIEHHbIE )KUBOTHBIE NTOXO0KH Ha 3aIMILEHHBIX CBOUM MOBEJIECHUEM

12. CriocoOHOCTb I'yCEHUI] HEKOTOPBIX HACEKOMBIX MOXOIUTh Ha CYXOH CY4OK JIepeBa SIBJISIETCS TUIIOM ITPUCTIOCOOIEHMSI, OTHOCSIIUMCS K :
MHUMUKPHUHU; MAaCKUPOBKE; MPEAYIPEkKIatolIeld OKpacKke; IOKPOBUTEIbCTBEHHON OKPACKe; yrpOoXKaroLlel OKpackKe

13.V xakux OpraHu3MoB B [IPOLIECCE 3BOJIOLUY BIEPBbIE MOSBUINCH JIBa Kpyra KpOBOOOpAIIEHMSI: PENTUIINI; XPSIIIEBBIX PbIO; KOCTHBIX PHIO;
ampuomit

14. Kakoe yrBepxenue sinsercss HEBEPHBIM: nerenepanus Bceraa BeleT K OMOJIOTHIeCKOMY perpeccy; apoMopdos — 3to
MopdoduzroIorudeckuii mporpecc; apomMopdos BeaeT k GopMUPOBAHUIO MTPUCIIOCOOICHUN IMPOKOTO 3HAYCHUST; UAN0AIANTALINS BEIET K
(hOpPMHUPOBAHHIO YACTHBIX MPUCTIOCOOTICHUI

15. I3MeHeHne opraHu3MOoB IO BO3JICHCTBUEM OKpykatomiei cpenpl JK.b.Jlamapk oOBsCHSIT: pe3ylbTaToM 0OpHOBI 32 CYIIECTBOBAHUE;
BHYTPEHHUM CTPEMJICHHEM OPraHM3MOB K COBEPIICHCTBOBAHUIO; ICHCTBHEM €CTECTBEHHOTO O0TOOPA; HacIeI0OBaHUEM OJIaropruoOpETEHHBIX
MIPU3HAKOB; YIIPA)KHEHUEM U HEYIPAKHEHUEM OPTaHOB

16. K konny XYII Bexa B 6M00THM HaKOMUJICS ONMCATENbHBIM MaTepHall, KOTOPbIN MOKa3bIBAJ, YTO: CYIIECTBYIOIIME BU/IbI OTIIMYAIOTCS OT
HCKOIIAeMBIX BBIMEPIINX BUJ0B; BHEIIHE JJaleKHe BUIbI OOHAPYKHUBAIOT YEPThl BHYTPEHHEIO CXOJICTBA; CYIIECTBYIOLIUE BU/IbI CYILIECTBEHHO
HE OTIMYAIOTCA OT UCKOMAEMBbIX BBIMEPIIMX BUJOB; BHEIIHUHN BUJ, CTPOCHUE U IPOAYKTUBHOCTD JIOMAILIHUX KHBOTHBIX MOTYT CYLIECTBEHHO
U3MEHSTHCSI MIPU U3MEHEHUHU YCIOBHM COAep KaHMs; BHEIIHUN BUJ, CTPOEHUE U YPOKAWHOCTH KYJIbTYPHBIX PACTEHU N MOTYT CYLIECTBEHHO
U3MEHSTHCS TP U3MEHEHUH YCIIOBUM Cpebl

17. KakuM 1myTeM BO3HHUKJIM TOKPOBUTEILCTBEHHASI OKpAacka y >KMBOTHBIX U IPUCIIOCOOJIEHNUS K IEPEKPECTHOMY ONBIJICHUIO BETPOM U
HAaCEKOMBIMH Y PAaCTEHUMN: AJIJIOTEHE30M; apOT€HE30M; KaTareHe30M; ClIelHaIn3auei

18. B xakoii ape mpousorien apoMop}ho3 — BOSHUKHOBEHHUE [IBETKA U IJI0JA : KaWHO30MCKOI; ME3030HCKOH; 1Mane030iCcKoil; MpoTepo30icKoit

19. Okpacka Tena y MyXu, IOX0Xasi HA OKpAacKy Tejla y OChl, ABIISIOTCS TUIIOM ITPUCIIOCOOIEHMSI, OTHOCSAIIIMMCS K: TOKPOBUTEIBCTBEHHOM
OKpacKe; MaCKUPOBKE; MPEAYIPEKIAIOIIECH OKPACKe; MUMHUKPHH; YIPOKAIOIIEH OKpacKe

20. 'maBHO¥ ABIKYIIEH ¥ HATIPABJISAIONICH CHUIION IBOJIIOIUY SBJISIETCS: HACIEICTBEHHOCTh; 0Oph0a 3a CyIeCTBOBaHKE; €CTECTBEHHBIN 0TOOD;
onpezeneHHas (TpynmnoBas) U3MEHUMBOCTh; HEOIIPEEIICHHAs
( “HAUBUAYaIbHAS ) U3MEHUYUBOCTD

«Knemka »
B.1
1. Ha3zoBuTe yueHOT0,KOTOPBIN NEPBBIM YBUJEI SYEHCTOE CTPOEHUE PACTEHMI U MPEUIoKUI Ha3BaTh UX KieTkamu: P. I'yk; P. Bupxos; A.
Jlesenryk; K. bap; T. [lIBann



10.

11

12.

13.

14.

15.

16.

[Ipu moJ10BOM pa3MHOKEHUU )KUBOTHBIX IIOTOMKH JIBYX 0CO0€H HMMEIOT MPU3HAKU BHJIAa, K KOTOPOMY OTHOCSITCSI POJAUTEIBCKUE OCOOU.
HazoBute 3Ty 0cOOEHHOCTH: 0OMEH BEIIECTB M DPHEPTUH; Pa3APAKUMOCTh; TOMEOCTa3; U3MEHYUBOCTh; HWHAWBUIYAJIbHOE PA3BUTHE;
HACJEeJCTBEHHOCTD
HazoBute xapakTepHyto /i >KUBBIX OPTaHU3MOB 0COOCHHOCTh, KOTOPasi 00ECIeYMBaeT HEMPEPHIBHOE CYIIECTBOBAHUE TEX MU MHBIX
KJIETOYHBIX CTPYKTYp, KJIIETOK M OPraHU3MOB TyTE€M MX BOCIPOM3BOJICTBA: OOMEH BEIIECTB U SHEPTUH; Pa3IpaXK MMOCTh; Pa3MHOKEHHUE;
W3MEHYHMBOCTh; MHIUBUIyAJIbHOE PAa3BUTHUE; HACIIEICTBEHHOCTh
UeTbipe XUMHUYECKUX JIEMEHTA BCTPEYAIOTCS B KJIETKE B HAMOOJBIIIEM KOJTMYECTBE. YKaXuTe XuMmuueckuit anemenT HE oTHOCsmiics k
muM: O; P; N;H; C
HazoBute xumnueckoe coennnenne, koropoe umeercs B PHK, no orcyrctByer B JIHK: THMuH; ne30kcupnb03a; prubdo3a; ryaHuH
Onpenenure Npu3HaK, IO KOTOPOMY BCE TMEPEUUCIICHHBIE XUMUYECKIE COSTUHEHHS, KpOME OJTHOTO, OO TMHEHBI B OJJHY TPYIIITY.
Vkaxute 3710 «JuiiHee» : TumuH; ypauwi; BanH; ryaniH; UUTO3UH; aICHUH
HazoBuTe BemecTBo, oTHOCSIIEECs K aunuaam: kiaetdatka; AT®; xonecTepun; KouiareH; Jumnasa
HazoBuTe CBOWCTBO JIUIUOB HAPYKHOM IJIa3MaTHUECKOH MeMOpaHbl, 6J1arofapst KOTopomy MmemMOpaHa 000COOIUBaET COJIEPKUMOE
KIIETKH OT OKPY)KAIOIICH CPEIbI U SIBJISICTCS TIPETPAoi s MOJICKYIT BOJBI 1 MOHOB: HU3Kasl ITOABIKHOCTh; TUAPO (HOOHOCTE; BBICOKAS
MOJIBUKHOCTH; TUIPOPUIBHOCTD
Uro siByisieTcs MOHOMEPOM OETTKOB: TJTI0K03a; HYKJICOTH T; aMUHOKHCIIOTA; HYKJIEMHOBAs! KUCIIOTA; a30TUCTOE OCHOBAaHUE
Kaxoe azotucroe ocHoBanue /JHK xomruieMeHTapHO IIUTO3UHY: aJICHUH; I'yaHUH; ypauui; TuMuH

. HazoBuTe rpynny opraHu4eckux COeIMHEHUH, K KOTOPO OTHOCUTCST (pUOPHUH U TPOMOMH, y4acTBYIOIINE B CBEPTHIBAHUU KPOBU: JIUIIH/IbI;

O€JKH; YTIIeBOIbI; HYKJICHHOBBIE KUCIOTHI

Uro sBAsETCS €AUHULIEH T€HETUUECKOT0 KO/1a — CUCTEMBI, KOJUPYIOIIEH MOCIEI0BATEIbHOCTh AaMUHOKHCIIOT B MOJIEKYJIe OelKa: a30THCTOE
OCHOBAHME; T€H; TPUILIET HYKIIEOTH10B; HyKieoTua; JJHK

Kak Ha3piBaeTcsi peakiysi MaTpUYHOTO CHHTE3a, B X0/1€ KOTOPO# 13 ncxoanoi monekyiasl JJHK n cBOGOTHBIX HYKIIEOTHIOB POUCXOAUT
¢bepmenTaTuBHBINA cuHTE3 ABYX AoyepHuXx JJHK — ogurakoBbix xonuit nexoauoi JJHK: TpaHcmsus; TpaHCKpUTIIHS;, perapalys;
peayIIMKaIus; KOHBIOTalksl; KPOCCUHIOBEP

VYxaxure 0eloK, B COCTaB KOTOPOTO BXOJUT aTOM JKelle3a: MHCYIIMH; METCHH; TeMOTJIO0NH; TOPMOH pOCTa

Kakoit opranon Bctpeyaercst TOJIbKO Y paCTeHUH, HO OTCYTCTBYET Y dKUBOTHBIX M IPUOOB: MUTOXOHJIPHUS; XJIOPOIUIACT; MUKPOTPYOOUKa;
OIIC; nu3ocoma

HazoBure opranous, KOTOpbI y4aCTBYET B CUHTE3€ OEJIKOB, CHHTE3UPYET YIJIIEBOABI U JIUIUABI, TPAHCIIOPTUPYET UX B PA3IIUYHBIE YIACTKU
KIIETKH, (POPMUPYET 000JIOUKY siipa M KOMIUIEKC [ 0JIh/KU: MUTOXOHIPHS;, XJIOPOIUIACT; MUKpoTpyOouka; DIIC; mr30ocoma; KIIETOYHBIH
LIEHTP

«Knemkay
B.1

1. HazoBuTe y4yeHOT0, KOTOPBIN OTKPBLI SHUILEKIETKY MICKOIUTAIOIIMUX U YCTAHOBUIIL, YTO BCE MHOTOKJIETOYHBIE OPTaHU3Mbl HAUNHAIOT CBOE
pa3BUTHE M3 OJIHOM KileTKH — 3uroThl: : P. I'yk; P. Bupxos; A. Jlesenryk; K. bap; T. llIBann
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14.

15.

16.

17.

18.

17.

18.
19.

HazoBute Buj ieneHns KJIETKH, IPU KOTOPOH U3 OJHOM MCXOTHOM 3yKapuOTHYECKON KIIETKH 00pa3yroTcs B J0YEPHUE KIETKU C TaKOH
’Ke HacJIeZICTBEHHOW MH(pOpMaLnei, Kak U B MATEPUHCKOM KIIETKe: aMUTO3; MUTO3; MEHO03

[Ipu no0BOM pa3sMHOXKEHUH KUBOTHBIX TIOTOMKH JBYX POAUTEIBCKUX 0COOEH MO psiy MPU3HAKOB OTJIMYAOTCS OT CBOUX POJUTENEH U
apyr oT apyra. HazoBure 3Ty 0COOEHHOCTB: 0OMEH BELIECTB U SHEPTUHU; Pa3Ipa)kUMOCTh; TOMEOCTa3; U3MEHUYMBOCTb; HHINBHIyaJIbHOE
pa3BUTHE; HACIIEICTBEHHOCTh; Pa3MHOKECHHE

Uro sisiercst monoMmepom PHK: a3otrcToe ocHOBaHME; HYKIICOTH]T; 1€30KCHPUO03a; prbo3a; yparui

HazoBure oprannueckoe coeAMHEHNE, KOTOPbIE COAEPKATCS B KIIETKE B HAUOOJIbIIEM KOJIMUECTBE: YIIIEBO/IbI; JTUIH/IbL; OCIIKH;
HYKJIEMHOBBIE KACIIOTHI; HU3KOMOJIEKYIISIPHBIE OPTaHUYECKHE BEIIECTBA

HazoBuTre XuMHueckoe COeMHEHNE, OJTHA MOJIEKYJIa KOTOPOTO COJIEPKUT OUYeHb MHOTO aToMOB (hocdopa: 6enok; JTHK; ATD;
dbochomumua

Ha3osute kpynHbIi momcaxapyua: II0K03a; caxapo3a; Kpaxmal; JIAKT03a

Omnpenenurte NpU3HAK, IO KOTOPOMY BCE€ HIKENEPEUNCIEHHBIE XUMUYECKHE COSAMHEHUS, KPOME OJTHOTO, 00BETMHEHBI B OJIHY TPYIITY.
VYKaXHTE 3TO «IUIIHEE) : TI0K03a; JIAKTO3a; caxapo3a; TIMKOreH; Kpaxmai, (pykro3a; Karaias3a

HazoBute 6e10K, KOTOPBIH OBLT MEPBBIM CHHTE3UPOBAH NCKYCCTBEHHO: MHCYJIUH; TeMOTJIOONH; KaTanas3a; nHTep(hepoH

. UeTbIpe XUMHYECKHUX JIEMEHTa BCTPEYAIOTCS B KJIETKE B HAMOOJBIIIEM KOJIMYECTBE. Y KaXkuTe XuMuueckuit anemeHT HE oTHOCsmiics k

auM: O; C; S; N:H;

. Kakoe azotucroe ochoBanue JIHK koMIuieMeHTapHO THUMUHY: TyaHWH; UWTO3WH; aJICHUH; YPaLlHII;
12.
13.

CKOJIBKO MOJMHYKJICOTUTHBIX HUTEN BXOAUT B cocTaB Mosiekyasl PHK: 1; 2; 3; 4

Hazosute B IHK cTpykTypy, KOTOpas KOOUpyeT KaKyro- JIM00 aMUHOKUCIIOTY: a30TUCTOE OCHOBAHUE; T€H; TPUIUIET HYKJICOTHIOB;
nykieorun; JJHK

HazoBure CTpyKTYpHBIN KOMIIOHEHT KJIETKH, KOTOPBIN UMEETCA U y IPOKAPUOT U y 3yKapuoT: annapat ['onpmku; SI1C; Mutoxonapuu;
Hapy)KHasl IJIa3MaTH4yecKas MeMOpaHa; Jinzocoma

Kaxkue kieTkn 4enoBeka B IpOLECcCe Pa3BUTHS TEPSIOT sIpO, HO B TEYEHUE JJIUTEIBHOIO BPEMEHH IPOJIOJIKAIOT BBIIIOIHATH CBOU
(GYHKIMHU: HEPBHBIC KJIETKH; KJIETKH BHYTPEHHETO CIIOSI KOXKH; JISUKOIMTHI; SPUTPOIIUTHI; MOTEPEYHOI0JIOCATHIE MBIIIIEYHBIE BOJIOKHA
Pu6ocoMbI OCYIIECTBIIAIOT OJHY M3 BaKHEHIINX (QYHKIUH MAaTPHYHOTO cHHTe3a. HazoBUTE 3Ty peakiuio: penyrInKaus; TPaHCIsIus;
TPAHCKPUIILIKS; XEMOCHUHTE3

OpavH U3 OpraHouI0B KJIETKH UMEETCS y )KUBOTHBIX, HO OTCYTCTBYET y BbICIIMX pacTeHuil. HaszoBure ero: pudocoma; annapat ['onbaxu;
XJIOPOIUIACT; LEHTPHUOJIb; TU30COoMa

BHyTpH HEKOTOPBIX OPraHOMIOB KIIETKH UMEIOTCSI puOOCOMBI, OJ1aroiaps 4eMmy 3TH OpraHOM/IbI CIOCOOHBI K cuHTe3y Oenka. HazoBure
OJIMH U3 3TUX OPraHouA0B: MUTOXoHApHs; raaakas J11C; mepoxosartas JIIC; annapat roiasaxu

Kakoii u3 HImKenepeIrcIeHHBIX MPOIECCOB MTPOUCXOINUT B TEMHOBYIO (Dazy (hoTocHHTE3a: 00pa3oBaHue TIOK03bl; cuHTe3 AT®; doronmm3
BOJIbI; oOpazoBanue HAJI®.H

CKOJBKO pa3HBIX COYETaHUN HYKJIEOTHIOB B Buje TpurietoB JJHK mudpyror aMruHOKHCIOTHI B MOJIeKyIte Oenka: 3; 4; 20; 36; 38; 61; 64
HazoBuTe HYKJIEHHOBYIO KUCIIOTY, KOTOpas MepeMeliacT aMuHOKHUCIOTHI U3 ruajiormiasmsel B pudocomy: JTHK; uPHK; TPHK; pPHK



20. HazoBuTe ®UBOTHOE, KOTOPOMY Ha €IMHHILY MacChl TpeOyeTcst 00JIbIIee KOJTUIECTBO YHEPTUH 110 CPAaBHEHHIO C APYTUMHU: MBIIIIb; 3as1l;
TUTD

21. Kakoit Tpumier monekynsl MPHK kommementapen tpumiery AT monekynsl JJHK: ATI; T'TA; VALL; TALL; AVI

22. Kakas u3 a3 muro3a siBIsieTcs mocieaHeit: meradasa; npodasa; Tenodasa; anadasza

23. ComaTtnueckas KJIeTKa KOKU YeJIoBeKa coAepKUT 46 xpomocoM. CKOIBKO XPOMOCOM OYJIET COJEPKAThCS B KAKJION U3 €€ TOUEepPHUX
KJIETOK, 00pa30BaBIINXCS B pE3yJIbTaTe JIBYX MUTOTHYECKHX JIEJICHUM 3TOM comaTHuecKoi kietku: 23; 46; 92; 138; 184

24. HazoBuTte (pa3y MUTO3a )KUBOTHOM KJIETKH, BO BpEMsI KOTOPOH MPOUCXOAUT ASCIUPATHA3ALHISI XPOMOCOM, (GOpMUpPOBaHHUE SIPBIIIKA U
sIepHON 000JIOYKH, JIeNIeHNe ITUTOTUIa3Mbl: Tipodasa; Tenodasa; anadasa; meradasa; narepdasa

25. TlapHble, UM TOMOJIOTHYHBIE JIPYT APYTY, XPOMOCOMBI OJTMHAKOBBI [0 CTPOCHUIO U HA0OPY reHoB. KakuM TepMUHOM Ha3bIBA€TCS B KJIETKE
HabOp XpOMOCOM, B KOTOPOM KakJ1asi XpOMOCOMa UMEET TOMOJIOTHYHYIO ce0e XpOMOCOMY: TaryIONTHBIN; TUTUTOMTHBI I

19 . Kakoe 13 HHXKeNepeyrcIeHHbIX XMMUYECKUX COeTMHEHNH oOpasyercst Bo Bpemsi  Tpanckpunimn: AT®; THK; pPHK; G6enoxk;
MOJIMCaxapua

20.Ha3oBuTe BemecTBo, yuacTByomiee B (POTOCHHTE3E U SBISIOIEECS HICTOYHUKOM KHUCIOPOAa — IIOO0YHOTO MPOAYyKTa (POTOCHHTE3A: TIII0K03a;

CO ;; Boza; caxaposa

21.B teMHOBY10 (pa3y poTOCHHTE3a MPOUCXOIUT psij crielupuyeckux npoueccos. HazoBure onuH u3 HUX: HOTOIN3 BOJIBI; IEPEHOC

AJIEKTPOHOB I10 3JIEKTPOHTPAHCIIOPTHOM 1enu; cunre3 AT®; obpazoBanne HA/ID.H

22.HazoBuTe HYKJIEMHOBYIO KUCIIOTY, KOTOpasi IEPEHOCUT CBE/ICHUS O MIEPBUYHON CTPYKType Oenka u3 aapa B pudocomy: JJHK; nPHK; TPHK;

pPHK

23. Knetka nieueHu 00e3bsiHbI coepkuT48 XpoMocoM. CKOJIBKO XpOMOCOM OYZIET COJIEPKAaThCS B KaXKIOW U3 €€ TOUEPHUX KIETOK,

00pa30BaBIIMXCS B PE3yIbTaTe TPEX MUTOTHICCKUX JCIECHUH 3TON KIeTKH rneueHu: 6; 12; 24; 48; 72; 96; 144

24 HazoBute Qa3y MUTO3a, B KOTOPOH MPOUCXOJAUT YIUIOTHEHUE XPOMOCOM, UCUE3HOBEHHUE SAPBIIIKA U Pa3pylIEHUE s,IEPHON 000JI0UKH:

npodaza; renodasa; uarepdasa; anadasza; meradasa

25. KakoBa B cpeiHEM IPOJOKUTENBHOCTh MUTO3a: 1-2 MUHYTHI; 1-2 yaca; 1-2 cyTok

«Hacneocmeennocmo u uamenuueocms)
B.1
1. 3akoH HE3aBHMCHMMOTO HACJIEJI0BaHUS MPU3HAKOB — 3TO: | 3akoH Mennens; 2 3akoH Menjens ; 3 3akoH Menaens ; 3akoH Moprana

2. Hapymienue cierieHus TeHOB, JOKAIM30BaHHBIX B OJHOM XpOMOCOME, MPOUCXOIUT B PE3yibTaTe: KOHBIOTAIMH; KPOCCUHTOBEPA; PETUIUKAIUY;
penaparuu

3. KakoBa dopmyra pacuieruieHus mo GeHOTUITY TP MOHOTHOPHUTHOM CKpPEIIUBAaHUH U TTOJTHOM JomuHHpoBanuu: 1:2:1; 3:1;9:3:3:1; 1:1

4. CkoJbpKO ajienel 0JIHOTO reHa COJIEPKUT CIIepMaTo30u/I uenoBeka: 1; 2; 23; 46

5. CBOHMCTBO OpraHusMa nepeaBaTb 0COOEHHOCTH CTPOEHHUS U Pa3BUTUSI OT POJIUTENEH K TOTOMCTBY: HACJIEACTBEHHAs H3MEHUUBOCTD;
HEHAaCeACTBEHHAs: U3MEHYUBOCTh; U3MEHUYUBOCTh; HACIIEICTBEHHOCTh

6. OO01ee CBOMCTBO BCEX OPraHU3MOB MPUOOPETATh HOBBIC MTPU3HAKU: PA3BUTHUE; PA3MHOKEHHE; H3MEHUYUBOCTh; HACIIEACTBEHHOCTh

~

Omnpenenure reHOTHI, COJEpP KAl OIMHAKOBBIE ayuienu oaHoro reHa: BB; Bs; Cc;
8. Ilpu3Hak, KOTOPBII BHEIIHE HE NMPOSIBIISIETCS Y TOTOMKOB: PELIECCUBHBIN; TOMUHAHTHBIN; T€T€PO3UTOTHBII; TOMO3UTOTHBIN



9. Jlns m3yueHus HaCJIEJCTBEHHBIX 00JIE3HEW XPOMOCOMBI OKpPAIIMBAIOT U PACCMATPUBAIOT O] MUKPOCKONIOM. DTOT METO/ Ha3bIBAIOT:
FeHETUYECKUM aHAIN30M; OMOXUMHYECKUM; F€HEAIOTUYECKUM; [IUTOI€HETUYECKIUM

10. Y yenoBeka B COMaTHYECKUX KIIETKAX JKEHCKOTO opraHu3ma cofepxkutcs: 44A+XY; 22A+X; 22A+ V; 44A+XX

11. MogudukanmonHas ©3MEHUYMBOCTh B OTJIMYME OT MYTAIllMOHHON M3MEHYMBOCTH: HOCUT MHIUBUAYaJIbHBIN XapakTep; CBA3aHa C U3MEHEHUSIMU B
XpoOMOCOMax; He IepeacTCs 10 HACIEACTBY; IIEPEIaeTCs 110 HACJIEICTBY

12. IIpumep HacClIeACTBEHHONW U3MEHYMBOCTH: Pa3BUTUE MBIIIIILL [TPH 3aHATHH CIIOPTOM; MOSBIEHUE 3arapa; yBeJIM4YE€HNE MacChl Tela IpH
YCUWJICHHOM IUTaHUU; NIOSIBJICHUE Y CUPEHU LIBETKA C IISATHIO JIETIECTKAaMU

13. Hopma peakuuu — 3T0: Ipeaesibl MOAU(PUKAIMOHHON N3MEHYMBOCTHY IIPU3HAKA; MOU(PUKALMOHHASI N3MEHUNBOCTD; MyTallUOHHAs
M3MEHUYMBOCTh; KOMOMHATUBHAs U3MEHUYUBOCTh

14. MyTtanuu MoryT ObITh 00YCIIOBJIEHBI: HOBBIM COYETAHUEM XPOMOCOM B PE3YJIbTATE CIUAHUS T'aMeT; IEPEKPECTOM XPOMOCOM B XOJI€ Meil03a;
HOBBIMHU COYETAHHUSIMU I'€HOB B PE3YJIBTATE OIUIOAOTBOPEHHUSI; U3MEHEHHUSIMU I'€HOB U XpOMOCOM

15. Ecnin myranus BO3HUKAET B IOJIOBBIX KIIETKAX, TO OHA : BPEIHA JJIA CaMOT0 OpraHnu3Ma; IposBIIIETCA Y JAHHOTO OPraHu3Ma; IIPOSIBIISETCS Y
IIOTOMCTBA; HE IEPENaeTCs 110 HACIIEICTBY

16. Kak Ha3bIBalOTCSI MyTallUM, CBSI3aHHBIE C U3MEHEHUEM YHCIIa XPOMOCOM: F€HHbIE; TOUKOBBIE; XPOMOCOMHBIE; T'€HOMHbIE

17. HoBble coueTaHusi CYIIECTBYIOIIMX I'€HOB MOSBIISIOTCS B pe3yabTaTe M3MEHUYMBOCTH: MYTAIlMOHHOW; KOMOMHATHBHOMN; MOAN(DUKAITMOHHOM;
OHTOI'€HETUYECKON

18. Kak Ha3bIBalOTCSl MyTalllU, HE COBMECTHMBIE C JKU3HBIO OpraHu3Ma: (eHOTHINYECKHE; JIETANIbHBIC; CTIOHTAHHBIE; TTOJIOBBIC

19. Kakoii u3 nepeuncieHHbIX (pakTOPOB OTHOCUTCS K OMOJIOTHYECKUM MYTAIMsSIM: HOHU3HUPYIOIIEe U3TydYeHHUE; TIOHIKEHUE TEMIIEPaTypHI;
MOpaXKEHUE BUPYCOM; YAbTPA(pHOIETOBOE U3TyIECHUE

20. Kak Ha3pIBaeTca MyTalus, Ipu KOTopoil u3mensercs crpykrypa JIHK: renHas; reHoMHas; HUTOIIa3MaTHYECKas; XpOMOCOMHas

«Hacneocmeennocms u usmeHuueocnb)
B.2
1. K xakoif popMe H3MEHUMBOCTH OTHOCUTCS POKJICHHE peOeHKaA ¢ 6 ManblaMi Ha pyKax: MyTallMOHHOM; COOTHOCUTEIBHOM; (HEeHOTUITHYECKOI;

MO (UKAITTOHHO N

2. Kakyro n3menurBocts Y.J[apBuH Ha3Bal «ONpPEAEICHHO»: MYTAlIMOHHYIO; TEHOTUIIMYECKYIO; MOAU(PHUKAIIMOHHYIO; HACTIE€ICTBEHHYIO

3. Kakoii Bug m3meHunBocTd HE OTHOCHTCS K HACIIEICTBEHHON: MyTaIlMOHHAS; COOTHOCHUTENbHAS; MOTU(UKAIIMOHHAS; KOMOMHATHBHAS

4. Kaxoil U3 nepeyrciaeHHbIX (GaKTOpoB, BeI3bIBarOmUi MyTanuu ,HE oTHOCHTCS K XMMUYECKHM: IOpakeHHUEe MUKPOOPraHU3MaMHt; aIKOT0JIb;
HUKOTHH; HAPKOTUYECKHE BELIECTBA

5. Kakoe 3a0osieBaHre YeI0BEKa OTHOCHTCS K HACIIEICTBEHHBIM: 0a3e/ioBa 00JIe3Hb; MTHEBMOHHUS; TeMO (NS, TPHUIIIT

6. Kak Ha3pIBaeTcs MyTanus, Ipu KOTOPOH NU3MEHSIETCS YUCIIO XPOMOCOM: I'€HHAsl; XPOMOCOMHAs!; COMaTu4ecKasi; T’eHOMHas

7. ComaTHyeckHue MyTalliu: HE IePEJatoTCs M0 HACJIEICTBY; POSIBIISIOTCS Y HOTOMCTBA IPH TIOJIOBOM pa3MHOXEHHUH; BCETJa BPEIHBI JJIs
OpraHu3Ma; IposBIIAIOTCS y JAHHOTO OpraHu3ma

8. Myrtauuu MOryT ObITh OOYCIOBIIEHBI: HOBBIM COYETAaHUEM XPOMOCOM B PE3YJbTaTe CIUSHUS TaMET; IEPEKPECTOM XPOMOCOM B XOJ€ MEH03a;
HOBBIMHU COYETAHUSIMHU I'€HOB B PE3YJIbTATE OIUIOJOTBOPEHMS; U3MEHEHHUSMHU T'€HOB U XPOMOCOM



10.

1.
12.

13.
14.

15.
16.
17.
18.

19.

20.

e

Hawnbouiee yacTo B momysisiiuy BCTPEYAIOTCS 0COOH C: HAaMMEHBIIIEH BBIPAXKEHHOCTHIO MPU3HAKA; HAUOOJIbIIEH BEIPAKEHHOCTHIO TPU3HAKA;
Han0oJee U3MEHUYMBBIMU MPU3HAKAMHU; CO CPEHEN BBIPA)KEHHOCTHIO PU3HAKA

®opma U3MEHYMBOCTH , HE CBSI3aHHAsI C U3MEHEHUEM T'€HOTHIIA, Ha3bIBACTCS: MOTU(PHUKAIIMOHHOMN; MyTallMOHHOW; KOMOMHATHBHO;
HaCJIEACTBEHHON

VY yenoBeka B COMaTHYECKUX KIETKaX MYKCKOTO opraHusMa cojiepkutcs: 44A+XY; 44A+XX; 22A+ X; 22A+Y

CkpemuBanue, Ipyu KOTOPOM POJUTENBCKUE (POPMBI Pa3TUYAIOTCS 110 ABYM MapaM MPU3HAKOB, HA3bIBAETCS: MOHOTHOPHUIHBIM; IUTHOPHTHBIM;
TPUTHOPUIHBIM; TOJIUTUOPUTHBIM

KakoBa BeposiTHOCTh poskIeHMs peOeHKa ¢ KapuM IIBETOM rja3 OT Opaka rOMO3UTOTHBIX rojiydornaseix poaureneid: 0%; 25%; 50%; 100%
[IposiBeHnEe KaKOTo U3 MPU3HAKOB Y YEIOBEKa B HAMOOJbIIEH CTENEHH 3aBUCUT OT BIMSIHHS YCIOBHI CPEIbI: POCT; TOJ; KOJTUYECTBO MANIBIIEB;
L[BET TJ1a3

OOr11ee cBOICTBO BCeX OPraHU3MOB MPUOOPETATh HOBBIE MMPU3HAKHU: PA3BUTHE; PA3MHOKEHNE; H3MEHYMBOCTh; HACIEJICTBEHHOCTh
Onpenenure JOMUHAHTIBIA TOMO3UTOTHBIN reHoturn: BB; BB; Cc; aa

COBOKYITHOCTh BCEX T€HOB OpTraHu3Ma: reHo(oH 1; ajuiesb; (HPEeHOTHI; TEHOTHIT

I'eHoTHI OpraHn3Ma, coJiepKaliiii 0JMHAKOBbIE aJUIENIU OJJTHOTO Fe€Ha, Ha3bIBAETCs: JOMUHAHTHBIM; PELIECCUBHBIM; I €TEPO3UTOTHBIM;
TOMO3UTOTHBIM

[Tpu ckpenBaHuK JBYX TOMO3UTOTHBIX OPTaHI3MOB, PA3ITHYAIOIINXCS 110 OJHOM Mape MPU3HAKOB , HOBOE MOKOJICHHE THOPUIOB OKaXKeTCs
€AMHOOOpa3HbIM U OYAET MMOX0KE Ha OJTHOTO U3 POAUTENEH. DTO MOJI0KEHUE UIUTFOCTPUPYET: 3aKOH paciieryieHus I'. Menaens; 3akoH
clerieHHoro HacienoBanus T. Moprana; npaBuio foMuHupoBanus I'. MeHnaens; 3akoH HE3aBUCUMOTO pacrpeseseHuss reHoB I'. Mennens
CBolicTBO OpraHu3Ma nepeiaBaTb 0COOEHHOCTH CTPOEHUS M Pa3BUTHS OT POJUTENEN K IOTOMCTBY: HACJI€ICTBEHHAasi U3MEHYUBOCTH;
HEHACJIEJICTBEHHAs! ©3MEHYMBOCTh; N3MEHYMBOCTD; HACJIEICTBEHHOCTb

O0001IeHne MaTepuaJia:

«CejiekuMsl U TeHETHKA»
Hayka, 3aHuMaromniasicst Co3JaHueM HOBBIX U YIYUIIEHUEM YK€ CYIIECTBYIOIIUX ITOPOJ U COPTOB : FTEHETHKA; CEJIEKLIU sI; MUKPOOUOJIOTUS;
OMOXUMUSI
OTt60p, M31aBHA TIPOBOAUMEII YEJIOBEKOM 0€3 OTpeIeTICHHON [EJIH: MAaCCOBBIN; WH IUBUIYATbHBIN; CTHXUHHBIN;, METOINICCKUI
OT10op, KOTOPBIN TPOBOJUTCS IO (PEHOTHITY: MACCOBBIN; MHIMBHIyaIbHbIH; €CTECTBEHHBIN; HCKYCCTBEHHBIH
BuyTpuBuioBas rubpuansanusi IpoBOJUTCS MEXKIYy 0COOSMM: pa3HbIX BUJOB; Pa3HbIX POJIOB; OJJHOIO BH/IA; Pa3HbIX KJIACCOB
B cenexnum npy noJy4eHUH YUCTHIX JIMHUN M UX MOCIEAYIOIIEM CKPEIIMBAaHUU MEXy o001 HaOII01aeTCsl IBJICHUE | OTAAJICHHON
ruOpuAN3aIKi; UCKYCCTBEHHOTO 0TOOPA; MOJUIIJIONINH; FeTepo3nca
JlomaliHue )KUBOTHBIE B OTJINYUE OT PACTEHUI: UMEIOT MHOTOYHCIEHHOE IOTOMCTBO; JOJIBIIE )KUBYT; PA3MHOKAOTCS TOJIBKO MOJOBBIM
IIyTEM; HE HYXKJAITCS B YX0/1€
B cenexnum MUKpOOPraHM3MOB IIMPOKO HUCMHOJIb3YETCS: SKCIIEPUMEHTAIIbHBIN MyTareHe3; oJlydeHUe TeTepo3rca; CTUXUIHBINA 0TOOD;
CaMOOTIbLIICHUE
HccnenoBanusmMu Mo nepecTpoiike reHOTUIA 3aHUMAaeTCs: KJIIETOUYHAs MH)KEHEPUS; TeHHas HHXXEHEepUs; MUKPOOUOJIOTUYECKUI CUHTE3; METO/
KyJbTUBHPOBAHUS KJIETOK U TKaHEH
Mo udukanrnoHHas U3MEHIUBOCTh B OTIMYHE OT MYTAllMOHHOW M3MEHYUBOCTH: HOCHT WHIAMNBUIYAbHBIN XapaKTep; CBsI3aHa C H3MCHCHHSIMH B
XpOMOCOMax; He IepeacTCs 10 HACIEICTBY; MIEPEIaeTCs 110 HACIEACTBY



10.

1.
12.

13.

1.

12.

13.

Myraruu MoryT ObITh 00YCIIOBJICHBI: HOBBIM COYETAHHEM XPOMOCOM B PE3YJIbTATe CIUSHHSI TaMET; IIEPEKPECTOM XPOMOCOM B XOJIE ME03a;
HOBBIMH COUYCTAHUAMHU I'CHOB B PE3YJILTATC OIVIOJOTBOPCHHA; UBMCHCHHUAMU I'CHOB U XpOMOCOM
Jlyis ompeieNieHust TeHOTHIIA 0COOW TIPOBOIAT CKPEIIMBAHKE: MOHOTHOPUIHOE; TUTHOPUIHOE; TPOMEKYTOUHOE; aHATH3UPYIOIIee
TI'enoTun OpraHusma, conepmamnﬁ OJIMHAKOBLBIC AJIJICJIM OJJHOTO I'CHA, HA3bIBACTCA: JOMUHAHTHBIM; PCIICCCUBHBIM, I'CTCPO3UTOTHBIM,
TOMO3UT'OTHBIM
HpI/I3HaK, KOTOpBIfI BHCIIHEC HC IMMPOABIACTCA Y TOTOMCTBA, HA3BIBACTCA: PCUCCCUBHBIM,; TOMHUHAHTHBIM, T€TCPO3UTOTHLIM; TOMO3UT'OTHBIM
O06001eHne MaTepuaJia:
«Cenexkuns ¥ reHeTHKA»
[Tpu3HaK, KOTOPBII MPOSABISETCS y THOPUAHBIX 0cO0EH 1 Kak OBl IOJABIISIET pa3BUTHE JPYroro MprU3HaKa, Ha3bIBAETCS: PELIECCUBHBIM;
AOMHUHAHTHBIM; T'€TCPO3UTOTHBIM,; TOMO3HUT'OTHBIM
COBOKYITHOCTh BHEUTHHX M BHYTPEHHUX MPU3HAKOB OpTraHu3Ma: (PEHOTHUIT; TEHOTUI; TeHO(OHT; ajuieib
[Tpu quruOpuaHOM CKpeluBaHUMB onbITax ['.MeH/enst B HOTOMCTBE HAOII0JAI0Ch paclleIeHUe MPU3HAKOB B COOTHOIIEeHUM: 3:4; 9:3:3:1;
3:1;12:4
HopMa PCaKun — 3TO: NPCACIIbI MOIII/I(i)I/IKaIlI/IOHHOI\/JI HN3MCHUYMUBOCTHU ITPU3HAKA, MOZ[I/I(l)I/IKaIII/IOHHaSI HU3MCHYUBOCTb, MyTallUOHHAA
HU3MCHYUBOCTD, KOMOHWHATUBHAS N3MEHUYUBOCTD
MyTannoHHast U3MEHYMBOCTH B OTIMYUE OT MOAU(PHUKAIIMOHHON: HOCUT 00OpaTUMBIN XapakTep; MepeaaeTcs o HaclIeICTBY; HOCUT MacCCOBBIH
XapakTep; HE CBs3aHa ¢ U3MEHEHUSIMU XPOMOCOM
Ecnu MyTalrgd BOSHHUKACT B INOJIOBBIX KJIICTKAX, TO OHA: BpCAHA JJId CaMOI'0 OpraHu3Ma; NpoABJIACTCA Y JaHHOT'O OpraHu3Ma; NposABIIACTCA Y
MIOTOMCTBA; HE MepeaeTCsl 0 HACTIEICTBY
CoBOKYITHOCTB 0Cc00€H, ICKYCCTBEHHO CO3JIaHHYIO YEIOBEKOM, XapaKTEPHU3YIOIIYIOCS OTPEeeIEHHBIMUA HACIIECICTBEHHBIMHU OCOOCHHOCTSIMH,
Ha3bIBAIOT: BUJIOM; TUIIOM; IOMYJISILIUEN; ITIOPOJIOM, COPTOM
OTt6op, TIpHU KOTOPOM UEJIOBEK 3apaHee CTABHT Iepe]l COOO0M Meb U MPEABUANUT €€ Pe3yNIbTaThl: CTUXUWHBIN; METOIMYECKUH; NCKYCCTBEHHBIH;
€CTECTBEHHBIM
OT60p, HpOBOIIHMbeI IO TCHOTHUITY, HA3bIBAKOT: CCTCCTBCHHBIM, CTHXHﬁHBIM; WHIAWBUAYaJIbHBIM; MaCCOBBI

.B CCJIICKIWH JJI MOJIYYCHUS HOBBIX (1)OpM MMPOBOAUTCA CKPCIIMBAHUC MCIKIY oco0saMu Pa3HbBIX BUAOB U pOOOB. 910 MCTOM: IMOJIHUIITIONINH,

OTJIaJICHHOM THOpUIN3aliy; SKCIIEPUMEHTAIIBHOTO MyTareHesa; rereposmca

[Tonunnonaus 00ycaoBI€HA: YMEHBIIEHUEM YUCIIA OTAEIbHBIX XPOMOCOM; YBEIMUEHUEM YHUCIIAa OT/IEJIBHBIX XPOMOCOM; KpPaTHBIM
YMEHBIIIEHHEM Ha0OPOB XpOMOCOM; KPaTHBIM YBEJIMUEHHEM HaOOPOB XpOMOCOM

B cenexuuu pacTeHui 1 KUBOTHBIX UCTIOJIB3YETCS METOI: ONIPEIeNICHHs KaueCTBa MPOU3BOAUTENEH 110 TIOTOMCTBY; THOPUAN3ALINS; TIOTYyICHUS
IIOJIMIIJION/IOB; CAaMOOTIBUICHUS

MeToa BBIpAIIMBaHUS KJIETOK Ha CIIEIUAIBHBIX MUTATEIBHBIX CPEAaxX HA3bIBAETCS METOJIOM: THOPUIN3ALNU COMATUYECKUX KIETOK;
HCKYCCTBEHHOI'O U3MEHEHHUs I€HOTUIA; KyJIbTUBUPOBAHUS KIETOK U TKaHEW; reTepo3uca

Hmozoewvtiit mecm no ouonozuu 3a 9 knacc
Bapuanm 1.
98% Macchl JKUBBIX OPTAaHU3MOB COCTABJISIOT 4 XUMHUUECKHX AemenTa. Jto: S,P,N,Cl;H,C,0,N;Si,Fe,0,Al;K,Na,C,0
OcHoBHast QyHKIIHS YTIICBOJIOB B KJIETKE: ()epMEHTATUBHAS; YHEPTeTHUECKAsI, PETYISITOPHAs; XpPAHCHHUE HACIICACTBEHHON HH(POPMAIUH
Mounekynsl PHK, B otnuune ot JIHK, umeror B cBoeM cocrase: pubo3y; 1€30KCUpru003y; aleHuH, TAMHUH



10.
1.

12.

13.

14

17.
18.

19.
20.

21.

22.

23.

Cpenu nepeyucIIeHHBIX OPTraHu3MOB KJIETOYHOTO CTPOCHHS HEe UMeeT: HHPy30pus-TydebKa; BUPYC TPUITA; KUIIeYHAs Mal0YKa;
XJaMUA0MOHaAa

XUMHUYECKUH IJIECEHT, BXOSIINI B COCTaB reMOTJIOONHA KPOBU — 3TO: ME/Ib; KaJIbIIUI; JKeNe30; MarHui

braronapst kakoMmy CBOMCTBY JIMITUIBI COCTABIISIOT OCHOBY IIJIa3MaTHYECKOM MEMOPaHBI: CIIOCOOHOCTh U3MEHSThH MTPOCTPAHCTBEHHYIO
CTPYKTYpPY; HEPaCTBOPUMOCTh B BOJIC; CIIOCOOHOCTh K CAMOYIBOCHHIO; HAIMYNE KATATMTUIECKON aKTUBHOCTH,

[TocnenoBaTebHOCTE AMUHOKHUCIIOT, COEIMHEHHBIX B IOJIMIENTHIHYIO LIENb — 3TO CTPYKTYpa: NEPBUYHAS; BTOPUYHAS; TPETUUHAS,
YeTBEPTUUHAS

JIBurarenpHast GyHKIMS OEIKOB 00ECTICUNBAET: TIEPEHOC PA3IUNYHBIX BEUIECTB; IPUEM CUTHAJIOB U3 BHEIIHEH Cpeibl; COKpPAIIEHUE MBIIIIIL;
YCKOPEHHUE XUMUYECKUX PEaKLIHil

[TocnenosarensHocTh HyKkineoTu10B oaHou 1enu JIHK cocrasnsier LIT'TI'AT. Komnnementapnas eit uens: LII'TIAT; ATHALT; HT'ALIAT;
I'"IALTA

B coctaB PHK He BXxoauT a30THCcTOE€ OCHOBaHUWE: aICHUH; THMHH; YPALlWII;, IATO3UH

B xoJe 3HEpreTHYecKoro oOMeHa, B OTJIMYHE OT ITIACTHYECKOTO: MPUHUMAIOT ydacTre pepMeHThI; poucxoauT pacnag AT®D; cHHTE3UpYrOTCS
MOJIMIIENITUABL; OKUCIISIOTCS OPTAaHUYECKUE COCTMHEHUS

[Tpu porocunTe3e KUCIOPOa 00paszyercs B pe3yibTate : (OTOJH3a BOIBI, BOCCTAHOBIICHHSI YTIIEKHCIIOTO Ta3a JI0 TITFOKO3bI; pa3ioxeHus ATD;
TPAHCKPUIILIUH

[TocnenoBarenbHOCTH HyKIe0oTHI0B JJHK, onpeaenstomas nocien0oBaTeabHOCTh AMUHOKHCIIOT MOJUIENTHIHOM €T, Ha3bIBACTCS:
T€HOTHUIIOM; T€HOMOM; T€HOM; T€HETUUYCCKHIM KOJOM

. IIpontecc cunresa monekyisl u-PHK na matpune /IHK, Ha3zpBaeTcs: TpaHcasuuen; TpaHCKPUIILMEH; peIUINKAI[MeN; KOHBIOTalluen
15.
16.

Paznenenuie KIeTKH Ha JIBE JOYEPHUE TPOUCXOAUT HA CTaIUM : Tesnodassl; mpodassl; MeTadasbl; HHTEp(ha3bI

Becnosioe pasMHOXKEeHHE pacpoOCTPaHEHO B MIPUPOJIE, TaK KaK CIIOCOOCTBYET : K4OMOMHATUBHON M3MEHUUBOCTH; POCTY YUCICHHOCTH
nonyisityii; [Ipucnoco6neHnio opraHu3MoB K HEOJIaronpUsATHBIM YCIOBHUSM; YBEIMUEHUIO FT€HOTUITMYECKOTO pa3HO00pa3us MOMyJIsLnun
B pe3ynbpraTe oBoreHesa 13 0JJHOW KJIETKU-IPEIIIECTBEHHULIBI 00pa3yeTcs: 0JHa SIMIIEKIIeTKa; ABE SIMIEKIETKH; 4 AHIEKIETKH; 8 SHIeKIeTOK
B npodase nmepBoro jgeneHus Meiio3a, TaKkKe Kak U B mpodaze MUTO3a, TPOUCXOINT: KpoccuHroBep; ynoenue JJHK; paspymienue spepHoit
000JIOYKH; pACXOKICHUE TOUEPHUX XPOMOCOM K MOJIFOCAM KIIETKH

JIBYXCIIOMHBIN 3apO/IbIII — 3TO CTAMsS: TacTPyJibl; OJacTyIbl; APOOICHUS; HEUPYIIBI

B xoz1e MHAMBHIyanbHOTO PAa3BUTHS KUBOTHOTO MHOTOKJIETOYHBIA OpraHU3M pa3BUBAETCS U3 3UTOTHI IyTEM: FaMeTOTeHe3a; (puoreHesa;
Meio03a; MUTO3a

CriocoOHOCTD KHUBBIX OPraHU3MOB IIE€pEIaBaTh CBOM MPU3HAKA U CBOWCTBA U3 MOKOJIEHUS B TIOKOJICHUE HA3bIBAETCS: U3MEHUNBOCTBIO;
MIPUCIIOCOOIEHHOCTBIO; HACIEACTBEHHOCTHIO; YHUKAIBHOCTBIO

B pesynbTaTe ckpemmBanus cepbix Kyp nosryueHo 160 1pimsr, u3 kKotopsix 119 cepbix u 41 Genbix. DTO CKpEIIUBaHUE MOXKET CITY>KUTh
WUTIOCTpalMel 3aKoHa | eAMHO00pa3usl; pacleIUIEHNs; HE3aBUCUMOI'0 HaclleZJOBaHUsI IIPU3HAKOB; CLEIUIEHHOTO HAacleA0BaHUS

CkoJIbKO COpPTOB rameT 0opaszyer ocoOb ¢ reHotunoM AaBB: 1; 2; 3; 4

24. AyTOCOMBI — 3TO XpOMOCOMBI: MTOJIOBBIE; HETIOJIOBHIE; BHESIEPHBIE; CXOAHBIE 110 CTPOCHUIO U HAOOPY T'€HOB



25. Nanbrouu3m (d) - pereccuBHBIN MPU3HAK, CIEIUICHHBIN ¢ X — XpOMOCOMOW. YKaXUTE T€HOTHUIT MATbUUKa, UMEIOIIETO 3TOT JMeeKT: X Px 4 X
dxd.xdy; xPy

26. B pe3ynbTare peryiaspHbIX 3aHATHI IJIaBaHUEM Yy peOCHKA YBEIMYMIIACH )KU3HEHHAsl EMKOCTB JIETKUX. DTO U3MEHUYMBOCTh: KOMOMHATUBHAS;
MYyTaIlMOHHAs; TEHOTUITHYECKast; MOAU(UKAIIMOHHAS

27.1lpy MyTalMOHHOW M3MEHUMBOCTH HapYIIAETCsA CTPYKTYypa MOJIEKYJIBI: IeJUII0NI03b]; Kpaxmana; AT®; JIHK

28. B xoz1e cenekuu myreM uckycctBeHHOTo 0T00opa HEJIB3S mosyunts HOBBIN: COPT; BUI; OPOY; IITAMM

29. JlomamnrHue )HUBOTHBIE, B OTIIUYME OT CBOMX JUKUX MPEAKOB, XapaKTEPU3YIOTCS: OOJIBIINM pasHOOoOpa3ueM (EeHOTHUIIOB; MEHBIINM
pa3zHooOpa3ueM PEeHOTHUTIOB; IPYTHM XPOMOCOMHBIM HA0OPOM; OTCYTCTBHEM OOJIe3HEH

30. 3eneHble TYCEHMIIbI, )KUBYIIIME HA 3€JI€HBIX JIUCThAX, UMEIOT OKPACKY: MPEayNPEXIAONIYI0; PaCUICHSIOUIYI0; TOKPOBUTEIbCTBEHHYIO;
MUMHUKPHYECKYIO

Bribepure TPU npaBuibHBIX OTBETA.
K xakum nocneacTBUsAM MOXKET MPUBECTH YBEIUYECHHUE B OMOLIEHO3€ YUCICHHOCTH TPABOSIHBIX KUBOTHBIX:
1. VBenuueHUIO YMCICHHOCTU XUIITHUKOB;

CoxkpallleHHIO YUCIIEHHOCTH M1apa3uToB;
N3MeHnenunro pexxnuma 0CakoB;
YMEHBIIEHHUIO TPABOCTOS

Aol o

VBennueHUI0 YNCICHHOCTH rnapa3snuToB
6. YMCHBIICHHIO KOJIUYECTBA XHUIITHUKOB

YcTaHOBUTE COOTBETCTBUE
Mesxnty popmoit 0T6opa 1 ero ocodeHHOCTsIMHU. KaX0My 3JIEMEHTY IIEPBOTO CTOJIOMA MO0SPUTE TIO3HUIIHIO U3 BTOPOTO CTOJIOIIA.

OcobenHocTH ®opma otbopa
A. puBOTUT K (POPMUPOBAHUIO TTPUCTIOCOOTCHHOCTH 1. EcTrecTBeHHBII
OPraHu3MOB K cpeJie 2. UckyccTBeHHBIHM

b. IIpuBOIUT K BOBHMKHOBEHUIO HOBBIX BUI0B, POJOB
B. [Iporekaer 6bIcTpO

I'. IIpoTekaer o4eHb MEAJIEHHO

J. dopmupyeT mpu3HAKH, TOJE3HBIC JUISTY YeTIOBEKa
E. IIpuBOAMT K MOSIBJIEHUIO HOBBIX COPTOB, TOPO/T

Hmozoewtii mecm no ouonozuu 3a 9 knacc
Bapuanm 2.
Bbi0epuTe Tpu NPaBUIbLHBIX OTBETA.
Jli1g ecTeCTBEHHBIX OMOT€0IIEHO30B XapaKTEPHbI CIEAYIONINE TPU3HAKU:
Y CTOMYUBOCTE;
EcTectBenHslit 0TOOP;
Huskoe BuoBoe pazHooOpasue;
HckyccTBeHHBIN 0TOOD;
[IpocThle nuIEeBbIE LIENH;

bW =



6.

CI10KHBIE TTHAIIEBBIE LIETH

YcranoBuTe COOTBETCTBHE.
MesxTy BUJIOM U M3MEHUYMBOCTH U €€ XapakTepucTukamu. Kax1oMy 2JIeMeHTY MepBOTo cTOJI0Ia O0EePUTE MO3HUIIUIO U3 BTOPOTO CTOJIOIA.

XapakTepucTrKa N3MEHYUBOCTH Bug nzmenunBoctu
A. M3MEHEHUS IPOUCXOT B PCHOTHTIE; 1. HaciencTBEeHHAs
b. 3MeHeHuss TpOUCXOIAT B TEHOTUIIE 2. HEeHaCJEICTBEHHAs

B. MnnuBunyansHas

I'. CooTBETCTBYET YCIIOBUSM CPEJIbI
J1. Mo pUKaMOHHAS

E. HeonpenenenHas

N —

(98]

N vk

9.

10.
1.

12.
13.

14.

15.

16.

17.
18.

I'eneanornyeckuii METO UCCIIEAOBAHMS UCIIOIB3YET HAYKa: CUCTEMATHKA; TeHETHKA; IUTOJIOTHS; (pU3HoIoTHs

Kakoii MeTos o3BoJiseT n30MpaTeabHO BbIIEIATh U U3Y4aTh OPraHOU I KIIETKU: CKpEIIMBaHKE; LEHTPpU(PYTrupoBaHUE; MOJEINPOBAHNUE;
OMOXHMHYECKUN

CriocoOHOCTH OpraHu3Ma OTBeYaTh Ha BO3JICHCTBHUS OKpPYKaIOLIEH cpe/ibl Ha3bIBAIOT: BOCIIPOU3BEACHUEM; dBOIIOLUEH ; pa3apaKMMOCTBIO;
HOPMOM peakiuein

Knerounoe ctpoeHne — BaxKHBIHN MPU3HAK KUBOTO, XapaKTEPHBIN Ist: OakTepro(daroB; BUPYCOB; KPUCTALIOB; OaKTepHid

Ha xakoM ypoBHE Opranu3anuu >KMBOIO IPOUCXOAT FT€HHbIE MyTallMU: OPraHU3MEHHOM; KJIIETOUHOM; BUJIOBOM; MOJIEKYJIIPHOM

Kakast Teopust 10Ka3bIBa€T CXOJICTBO CTPOECHHUS KIIETOK OPraHW3MOB Pa3HbIX APCTB: SBOJIIOIIMOHHAS; XPOMOCOMHasl; KIIETOYHAsl; TeHETUYECKas
O ennHCTBE OPraHMYECKOT0 MUPA CBUJETEIBCTBYET: KPYTOBOPOT BELIECTB; KJIETOYHOE CTPOCHHE OPraHU3MOB; B3aUMOCBSI3b OPraHU3MOB U
Cpelbl; MPUCIIOCOOIEHHOCTh OPraHU3MOB

ComaTnueckue KJIETKU , B OTJIMYUE OT MOJIOBBIX, COJAEPKAT: TBOMHON HA0OP XpOMOCOM; HETIOCTOSIHHBIN HA00Op XpOMOCOM; LINTOTUIA3MY;
IJ1a3MaTHYECKYI0 MEMOpaHy

JKuBbIe OpraHu3MBbl HYKJIAIOTCS B a30T€, TaK KaK OH SBJSIETCS: COCTABHBIM KOMIIOHEHTOM OEJIKOB M HyKJIEMHOBBIX KMCIIOT; OCHOBHBIM
MCTOYHUKOM 3HEPIHH; CTPYKTYPHBIM KOMIIOHEHTOM HPOB U YTJIEBOJ0B; OCHOBHBIM IIEPEHOCYMKOM KHCIIOPOAa

Opranuyeckue BEIECTBA B KJIETKE MEPEMEIIAIOTCS K OPraHOM1aM I0: CUCTEME BaKyoJel; Tu3ocoMam; MUToXoHaApuaM; D11C

B kiieTkax uenoBeka M )KUBOTHBIX B KAUE€CTBE CTPOUTEIBLHOTO MaTepralla 1 MICTOYHHKA SHEPTUH UCIIOIB3YIOTCS: TOPMOHBI M BUTAMUHBI; BOJA U
YIJIEKHUCTBIN Ta3; HEOPTaHUYECKUE BEIIECTBA; OCIKH, JKUPBI, YIIIEBOIBI

HacneacrBennas nundgopmaius B KieTkax opranuzMoB 3akitoueHa B: p-PHK; T-PHK; 6enkax; renax

Mounekyn IHK camoyaBanBaThCs: IPOUCXOIIT MYTAIUK; Y 0COOEH BO3HUKAOT MOU(PUKAIINH; TIOSBIISIOTCS HOBbIE KOMOMHAIIMH T'€HOB;
nepeaaeTcsl HaclIeCTBeHHAs HHPOPMALIUS K IOUSPHUM KIIETKaM

Monexkyna u-PHK ocymiectsisier nepenady HacueACTBEHHOW HHPOPMAITUH U3: Apa K MUTOXOHIPHUSM; OJTHOU KJIETKU B APYTYIO; S1Ipa K
pudocomMam; OT POAUTENEH MMOTOMCTBY

K oCHOBHBIM CBOHCTBaM IIa3MaTH4YECKON MEMOpaHBI OTHOCAT: HEPOHUIIAEMOCTh; COKPATUMOCTb; N30HpaTeIbHast MPOHHUIIAEMOCTb;
BO30yIMMOCTb U IPOBOJAUMOCTh

K n1ByxMeMOpaHHBIM OpraHou/iaM KJIE€TKH OTHOCSIT: MUTOXOHIPUH U IUIACTUABI; puOOCOMBI U KIETOYHBIN IIEHTP; JIN30COMBI U Bakyosn; DIIC u
armapar ['onbmku

Kak Ha3bIBarOT BCIO COBOKYIHOCTh XMMUYECKHUX PEAKIHiA B KIETKe: (POTOCHHTE30M; XeMOCHUHTE30M; OpOKEHHUEM; METa00IU3MOM

Kakue Mosexysbl CHHTE3UPYIOTCS B KJIETKaX B MPOILIECCe MIACTUYECKOT0 oOMeHa: 0enkoB; Boibl; AT®; HeopraHu4ecKux BEIeCTB



19. B pe3ynbTare Kakoro mporiecca npu (GotocuHTese oopasyercss KUCI0poA: (JOTOJIH3a BOJIBI; PA3JI0KEHHs YIIIEKHCIOr 0 ra3a; BOCCTAHOBICHUS
YIJIEKHCIIOTO ra3a J0 ritoKo3bl; cuHTe3 AT

20. Kakoii Tpumiet B mosekyie u-PHK cootBerctByeT kogoBomy Tpumety AAT B monekyne JHK: YVA; TTA; I'TL; LITA

21. B monekyne JIHK uncino HykneoTn0B ¢ ryanuHoM cocTtaBisieT 10% oT obmiero yrcna. CKONbKO HYKJIEOTHAOB € aleHUHOM B 3TOH MOJIEKYJIE:
10%; 20%; 40%; 90%

22. B a1pe o1m10J0TBOPEHHOM SIMIIEKJIETKH KUBOTHOTO COJIEPKUTCS 16 XpoMOCOM, a B siipe KIETKU ero nedueHu: 4; §; 16; 32

23. B pe3ynpTaTe Kakoro mporecca 00pa3yroTcsi HOBbIE COMATUYECKHE KJIIETKH B MHOTOKJIETOYHOM OpraHU3Me KHBOPTHOTIO: MEH03a; MUTO34;
OBOI'€HE3a; CIIepMaTOTreHe3a

24. B kakyro a3y JIeeHns KIETKA TPOUCXOIUT PacX0kKICHUE XpOMOCoM, B: Tipodasy; meradasy; anadasy; Tenodasy

25. K xakoii rpyrie opraHu3MoB OTHOCSIT I'PUOBI, KIIETKH KOTOPBIX UMEIOT 000JI0UKY, SIPO, IIUTOIIa3My C OpraHOMIaMH: SYKapHOT; XeMOTPO(OB;
aBTOTPO(OB; MPOKAPUOT

26. Ilpu xakoM criocobe pa3MHOKEHHS TEHOTHIT TOTOMCTBA SIBJISIETCS] TOUHOM KOTIMEH TeHOTUIIA POJUTENEH: TIOJIOBOM; CEMEHHOM; BET€TaTHBHOM; C
y4acTHUEM raMeT

27. YKaxuTe TeHOTHIT YeJIOBeKa, eCJIv 0 EHOTHITY OH CBETIIOBOJIOCKHIH U rosry0oriasblii ( pereccuBHblil mpu3Hak): AABB; AaBB; aaBB; AaBs

28. CKOJIBKO THIIOB raMeT 00pa3yeTcs y TeTepO3UroTHOro ObIKa, UMEIOIIETO YePHBIH BET mepcTH( YepHBINA IIBET JOMUHUPYET Hall KpacHbIM): 1; 2;
3:4

29. YBenuueHue SUIEHOCKOCTH Kyp 3a CUET YAyUIIeHHUs palliOHa KOPMIICHHSI — 3TO MPUMEP U3MEHYHBOCTH: MOIU(PUKAIIHOHHON; KOMOMHATUBHO;
MYTal[MOHHOW; COOTHOCUTEIILHON

30. Kakoii MeTo/] celeKIny UCTIOIb3yeTCsl IPY OJIOMAIIHUBAHUH KUBOTHBIX: THOPHUIN3AIINS; HHIUBUAYaJIbHBINA 0TOOD; €CTECTBEHHBII 0TOOD;
MEXIOPOJIHOE CKpEIIBaHHUE



