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1. HEJIA X 3AJAYHN TUCITUITJINHBI

11 HGHB}O OCBOCHHA NUCHHUILIWHBI <<O6Il[a$[ OHOJIOTHS SBIISICTCS H3YyUCHUC ITPU3HAKOB JKUBOH MaTepuu U € OTJINYHUHI OT
HEXXHUBOT'O BCUICCTBA

3agaum :

1. BelsicHeHHe TPU3HAKOB M CBOMCTB KUBOM MaTepHH;
2. YcTaHOBJIEHHE aKCHOM OMOJIOTHH;
3. O0Ocyx/ieHlEe OCHOBHBIX COBPEMEHHBIX MPOOJIEM OHOIOTHH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII

Huxon (pazgen) OIL: B1.0

2.1|Tpe6oBaHnus K NMpeIBAPHTEILHOI MOATOTOBKE 00yYAIOIIErocs:

2.1.1|Hayku o 3emiie

2.1.2|broxumust U MOJICKYJISIpHAst OUOJIOTHS

2.1.3|buonorus yemoseka

2.1.4|300n0rus 6€CO3BOHOYHBIX

2.1.5|TonynsnyoHHast OMOIOTUS PACTCHUH

2.1.6|TTonynsMoHHast OUOOTHSI KUBOTHBIX

2.1.7|CucremMaTuKa pacTeHUM

2.1.8|buosiorust pa3MHOKEHUS U Pa3BUTHS

2.1.9|9kon0rn4eckuii MOHUTOPUHT

2.2| AncuumianHbl (MOAYJIM) U NPAKTHKH, VISl KOTOPHIX OCBOEHUE JaAHHOI AUCHUTIMHBI (MOAYJIS) HEOOX0IUMO KAK
npeauiecTByollee:

2.2.1| Teopwust 3BOIOLMN

2.2.2|MeToap1 MOJIEKYISPHO-TeHETHYECKUX HCCIICAOBAaHUN

2.2.3|MemumuHcKre OMOTEXHOIOMH M HAHOOMOTEXHOIOTHH

3. IJTAHUPYEMBIE PE3YJIbTATbBI OBYYEHUWSA ITO JUCHUTIVIMHE, COOTHECEHHBIE C IIJTAHUPYEMbBIMH
PE3YJIbTATAMU OCBOEHHS OBPA3OBATEJIBHOM ITPOT' PAMMBI

OIIK-6.1: [IpumensieT B poeccHOHATLHOM /1esITeIbHOCTH OCHOBHBIE 3aKOHBI H METO/IbI TEOPETHYECKUX U
IKCNEPUMEHTAJIbHBIX HCCIEI0BAHNT (PU3NKH, XHMUH, MATEMATHKH, HAYK 0 3eMJie U OHOJIOTHH

4. CTPYKTYPA U COJAEPKAHUE JTUCITUIIJIMHBI (MOAYJIS)

Kon HaumeHnoBaHue pa3iesioB U TeM Bupa 3a- | Cemectp / | YacoB | Uctounuknu | Ilpumeuanme
3aHATAS HATHSA Kvpce

Pazgen 1. BBEAEHMUE. Ilpenmet o0meii
ouosoruu, ero 3agayu. CyniHocThb KM3HH.
OcHOBHBIE IPU3HAKH U CBOMCTBA KUBOM
MaTepuu. O01asi XapaKTepUCTHKA )KUBOTO.
Onpenenenns ;ku3HU. BbIcOKOyNOpA/104eHHOCTD,
cneupUYHOCTH CTPYKTYPHI,
TepMOMHAMHYeCKOe HepaBHOBECHE.
Camoperyasiuus. /IBusxeHue, poct, pa3puTue.
Yposuu opranusanuu xu3nu. [lonsarue 06
3J1eMeHTAPHOI eAMHHUILIEe U JIeMEHTAPHOM
SIBJIEHUH, UX 0COOEHHOCTH Ha Ka:KA0M YPOBHe.
Orpaixxenue ujied pa3sBUTHS B YPOBHAX
OpraHu3anuu. AKCHOMBI OMOJIOTHH,
0Tpazkalole 0cO0EHHOCTH KUBOIf MaTepun:
aKCHOMA CTPYKTYPbI, AKCHOMA PellJIMKALMH,
aKCHMOMA M3MEHYMBOCTH, AKCHOMA yCHJICHHS,
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BBEJIEHUE. TIpeamer oO1ieli OMOIOTHH, €T0 33/1a4H.
CymHocTb xku3HU. OCHOBHbIE IPU3HAKU U CBOMCTBA
JKUBOM Matepuu. OOIIas XapaKTepUCTHKA KHBOTO.
Omnpenenenus XKU3HU. BrICOKOYNOPsSIIOYEHHOCTD,
cneuUIHOCTb CTPYKTYPHI, TEPMOANHAMHYIECKOE
HepaBHoBecue. Camoperyisuus. JBuwkeHue, pocr,
pasBHUTHE.

YpoBHu opranuzanuu xxu3Hu. [Toustue 06
9JIEMEHTapHON eMHULIE U 3JIEMEHTapHOM SIBJICHUH, UX
0COOEHHOCTHU Ha KaxJIoM ypoBHe. OTpaxeHue ujaeu
Pa3BUTHA B YPOBHSX OpraHH3aLUH.

AKCHOMBI OHOJIOTUH, OTPaXKAIOLINE OCOOEHHOCTH
JKMBOW MaTepHU: aKCHOMa CTPYKTYPHI, aKCHOMa
peIUTHKAINY, aKCHOMa U3MEHYMBOCTH, aKCHOMa
YCHJICHHSI, aKCHOMa 0TOOpA.

Jlex

€]

1.2

BBEJIEHUE. Ilpeamer oOieli 6uonoruu, ero 3a1a4u.
CymHocTs knu3Hu. OCHOBHBIE TTPU3HAKU M CBOICTBA
>KUBOH Matepun. OOIIas XapaKTepUCTHKA KHBOTO.
Omnpenenenus Ku3HA. BEICOKOYNIOPSA0YEHHOCTD,
cnenu(pUIHOCTh CTPYKTYPBI, TEPMOIUHAMUYECKOE
HepaBHOBecue. Camoperyisus. J[Bmxenne, pocT,
pas3BuTHE.

YpoBHH opraHu3anuu xu3Hu. [lousTre 06
AIIEMEHTAPHOU €IMHUIIE U DJIEMEHTAPHOM SIBJIICHHH, UX
0COOEHHOCTH Ha KaXJIOM ypoBHe. OTpakeHHe HaeH
Pa3BUTHS B YPOBHIX OpraHU3allUuH.

AKCHOMBI OMOJIOTHH, OTPaKAIOIIHE OCOOCHHOCTH
JKUBOH MaTepuu: akCHOMa CTPYKTYpbI, aKCHOMa
peIUIMKany, akcuoMa U3MEHINBOCTH, aKCHOMa
YCHJICHHS1, aKCHOMa 0TOOpA.

Cp

€|

Paznen 2. KJIETKA. KiieTka — 0CHOBA KM3HH.
Kaerounasi teopusi. Oco6eHHOCTH KJIETOK
NMPOKAPHOT U IYKapHOT. ONHOKJIETOYHBIE U
MHOIOKJIeTOUYHbIe opranusmsl. [Ipenenst
CJI0KHOCTH 7KM3HH. 3aKOHBI NOBEPXHOCTH U 00BbeMa
KJIETKH.

2.1

KJIETKA. Knerka — ocHoBa >xu3Hu. Knerounas
Teoprst. OCOOEHHOCTH KIIETOK IMPOKAPUOT U DYKAPHOT.
OIHOKIIETOYHBIE 1 MHOTOKJIETOYHbBIE OPTaHU3MBI.
IIpenenst CIIOXHOCTH KU3HU. 3aKOHBI TOBEPXHOCTH 1
00beMa KIIETKH.

Jlex

€]

2.2

KJIETKA. Knerka — ocHoBa >xu3Hu. Kierounas
Teoprst. OCOOEHHOCTH KIIETOK IMPOKAPUOT U DYKAPHOT.
OIHOKIIETOYHBIE 1 MHOTOKJIETOYHBIE OPTaHU3MBL.
IIpenenst CIOXHOCTH KU3HU. 3aKOHBI TIOBEPXHOCTH H
00beMa KIIETKH.

IIp

€]

2.3

KJIETKA. Knerka — ocHoBa >xu3Hu. Knerounas
Teopust. OCOOEHHOCTH KIIETOK IMPOKAPUOT U DYKAPHOT.
OIHOKIIETOYHBIE 1 MHOTOKJIETOYHBIE OPTaHU3MBI.
TIpenenst CIOXHOCTH KU3HU. 3aKOHBI TIOBEPXHOCTH H
00beMa KIIETKH.

Cp

€]

Paznen 3. U3BBITOYHOCTD )KUBBIX
CUCTEM. U30LITOYHOCTD KUBBIX CHCTEM.
IlonsiTne, onpeneieHne, OCHOBHbIE GOPMbI
M30LITOYHOCTH OHOCUCTEM.

3.1

N3BBITOYHOCTD JKMBbBIX CUCTEM.
H36bITOUHOCTS KUBBIX cucTeM. IlonsTHE,
oIIpeeneHne, OCHOBHBIE ()OPMBI H30BITOUHOCTH
o6uocucreMm.

Jlex

€

3.2

MN3BBITOYHOCTD JXKMBbBIX CUCTEM.
M36bITOUHOCTS KUBBIX cucTeM. IlonsTueE,
OIIpezeNneHne, OCHOBHBIE ()OPMBI H30BITOUHOCTH
o6uocucreMm.

Cp

€




Pazgen 4. TIPOUCXOXKJIEHUE )KU3HU.
Hctopusi pa3BuTHs npeacTaBIeHHii 0
NMPOMCXOKAEHUH KU3HH. [ MNOTe3bI BOSHUKHOBEHUS
sku3Hu. IIpendonorenes. Bo3HnkHOBeHMe IVIaHETHI
3emast. [I1aHeTHDIN 3Tamn. Y cJIOBHS, HEO0X0AMMbIE
JJ1s1 BOSBHMKHOBeHHUs u3HHU. buorenes. Teopus
A.M. Onapuna. Onbitel C. Musnepa. Padors: T.
Ceua, C. AnbTMana. CBoiicTBa pubo3uma.
Bo3HukHoBeHHe KiIeTKU. PaGoThl B J1abopaTopusix
10 CO3/IAaHUI0 HCKYCCTBEHHOM KJeTkH. ['nnores3nl
BO3HHKHOBEHHS JYKAPHOTHYECKOI KJIETKH:
cuMOaKTepHoreHes, CHHOaKTepHOTeHe3.
Bo3HUKHOBEeHHeE KU3HU — 3AKOHOMEPHBIH 3Tan
pa3BuTus MIaHeTbl. CooTHOIIEHHE (PYHKIMHU U
(opMbI. ACHMMeETPHA U CHMMETPHS. XPOHOJIOTHA
HCTOPHH 3eMJIn. DTanbl CTAHOBJICHHUSA KU3HU.
MeToabl reoXpoHOJIOTHH: cTpaTHrpadus, MeTOAbI
a0CoJIIOTHOM re0XpOHOJIOTHH,
najeoHTonorndecknii Meron. OCHoOBHBIE
nojapasaejienuss MexayHapoaHoii
re0XpOHOJIOTMYeCKOil IIKAJIbI.
I'eoxponosiornyeckasi TadAUIA. ITANbI
CTAHOBJIEHUS] aTMOC(epbl H Pa3BUTHS KUZHH.
Hen3z0exHocTh BOSHUKHOBEHUSI pa3yma.

41

MPONCXOXJEHUE JXW3HU. Uctopus pa3BUTHA
MIPEICTaBICHUN O MIPOUCXOKICHNH KU3HA. | UTTOTE3HI
BO3HUKHOBeHUs xu3HU. [Ipenduorenes.
BoznukHoBenue mianetsl 3emitst. [lnanerHsli aTam.
VYcnoBus, HeOOXOAUMBIE 11 BOSHUKHOBEHUS XKU3HU.
buorenes. Teopust A.U. Onapuna. Omnbite! C.
Musiepa. Pabotet T. Ceua, C. Anbrmana. CBoWCTBa
pubo3uma. Bo3sHukHOBEHUE KIIETKH. PabOTHI B
J1a00PaTOPHUAX 110 CO3JAHUIO UCKYCCTBCHHON KIICTKU.
I'mnoTe3bl BOSHUKHOBEHUS DYKAPUOTHYECKON KIIETKH:
CUMOaKTepuoreHe3, CHHOAKTEpUOreHE3.
Bo3HuKHOBEHME )XKU3HN — 3aKOHOMEPHBIH 3Tar
pas3ButHs maHeTsl. CooTHOIIEHNE QYHKIMU U (HOPMBL.
ACHMMETpHS U CUMMETPHSL.

XpoHOJIOTHS UCTOPUH 3eMIIU. DTalbl CTAHOBJICHHUS
JKH3HU. METO/IbI TEOXPOHOJIOTHH: cTpaTHrpadus,
METO/Ibl a0COIIOTHON F€0XPOHOJIOTHH,
MaJICOHTOJIOTHYECKHH MeToa. OCHOBHBIE
nojpasaeneHus MexayHapoaHoi
Te0XPOHOJIOTUYECKOH MIKaNbL. [ e0XpoHOIOrHIecKast
TabauIa. DTambl CTAHOBIEHHUS aTMOC(HEPBI U PA3BUTUS
*u3HU. Hen30exXHOCTh BOSHUKHOBEHUS pa3yMa.

Jlex

Ol




4.2

[MPOUCXOXJIEHUE )KU3HU. Uctopus pa3BUTHS
[IPEJCTABICHUH O MPOUCXOXKIEHUHN XU3HU. [ UI1oTE3hI
BO3HUKHOBEHUS XH3HU. [Ipendnorenes.
BoznukHoBeHue mianetsl 3emitst. [lnaneTHsli sram.
VYcnoBus, HeOOXOAUMBIE 11 BOSHUKHOBEHUS KHU3HU.
buorenes. Teopus A.W1. Onapuna. Onsitsl C.
Musiepa. Pabotet T. Ceua, C. Anbrmana. CBoWCTBa
pubo3uma. Bo3uukHoBenue kinetku. Pabotel B
71ab0paTOPHUSAX 110 CO3JaHUIO UCKYCCTBEHHOMN KIIETKH.
['uroresbl BOSHUKHOBEHHUS 9 YKaPUOTUYECKOH KIETKH:
CUMOAKTEPUOTeHE3, CHHOAKTEPHOTCHE3.
Bo3HUKHOBEHME )XKU3HU — 3aKOHOMEPHBIH 3Tarl
pas3ButHs aneTsl. CooTHOMEHNE QYHKIIMH U (OPMBL.
ACUMMETpUS U CUMMETPHSL.

XPpOHOIOTHS UCTOPUH 3eMIIU. DTambl CTAHOBICHHUS
KHU3HH. MeTO/Ibl T€OXPOHOJIOTHH: CTpaTUrpadus,
METOJIBI a0COIOTHON T€0XPOHOJIOTHH,
MAJICOHTOJIOrnYeCKUil MeTo]1. OCHOBHBIE
nojpaszaeneHus: MexayHapoaHon
reoXpOHOJIOTMYECKOH MIKabl. | eoXpoHoIornyeckas
TabJUIa. DTaIlbl CTAHOBICHHUS aTMOC(EPBI ¥ Pa3BUTHS
*HU3HH. Henz0e:kHOCTh BOBHUKHOBEHHSI pasyMa.

Ip

€]

4.3

MPOUCXOXJIEHUE XXWU3HU. Uctopus pa3BuTus
MIPEICTaBICHUN O MIPOUCXOKICHNH KU3HA. | UTTOTE3HI
BO3HHKHOBEHHS XU3HU. [Ipenouorenes.
BoznukHoBenue mianetsl 3emitst. IlnanetHslit aTam.
YcnoBust, He0OX0AUMBIE /17151 BOSHUKHOBEHHS YKU3HU.
buorenes. Teopus A.U. Onapuna. Omnbiter C.
Musiepa. Pabotet T. Ceua, C. AnbrMana. CBoiicTBa
pubo3uma. Bo3sHukHOBEHUE KIIETKH. PabOTHI B
1ab0paTOPHUSX 110 CO3JaHUIO UCKYCCTBEHHON KIIETKH.
['urore3bl BOBHUKHOBEHHUS 9YKaPUOTUYECKOH KIETKU:
CUMOaKTepHoreHe3, CHHOaKTepHOTreHe3.
Bo3HUKHOBEHME )KU3HU — 3aKOHOMEPHBIH 3Tarl
pas3Butus waneTsl. CooTHOMmEeHHe QYHKINH U HOPMEL.
ACUMMETpUS U CUMMETPUSL.

XPpOHOJIOTHST HCTOPUH 3eMITH. DTaIbl CTAHOBJICHUS
XKHU3HU. MEeTO/bl T€OXPOHOJIOTHHU: cTpaTurpadus,
METOJIBI a0COTIOTHON T€0XPOHOJIOTHH,
MAJICOHTOJOrnYeCKUd MeTo]1. OCHOBHBIE
noapaszaesieHus MexayHapoaHoi
reOXPOHOJIOTMYECKOH MIKabl. [ e0XpOoHOIOrHUecKast
Tabiua. DTambl CTAHOBJIEHHS aTMOC(HEPHI K Pa3BUTH
*HU3HH. Henz0e:kHOCTh BOBHMKHOBEHHSI pa3yMa.

Cp

Ol

Paznen 5. COCTOSAHHUE OPTAHU3MA.
Kaaccudunkanus cocrosinnii opranusma.
HexuzHecnocoOHbIe U JKH3HECIIOCOOHbIE
cocTosinnsi. AHa0dno3. Ilpuunnel anaduo3a. Buasl
ana0duo3a. 3HaueHne aHA0M03a NMPH BOSHUKHOBEHUHU
JKH3HU U B 3BoJIonnu. [IpoaoKnTe IbHOCTH
npedbIBaHUS OPraHU3MOB B COCTOSTHUM aHA0M03a.
Hcnonb3oBanue cnocoGHOCTH K aHA0NO3Y B
NPaKTHYECKUX IeJIAX.

5.1

COCTOSHUE OPTAHU3MA. Knaccudukarms
cocrostHUiT oprann3ma. HesxxnszHecrnocoOHbIie U
KHU3HECIIOCOOHBIE cocTOAHMA. AHa0103. [TpuunHEI
aHabmo3a. Buasl anabno3a. 3HaueHue aHabmo3a mpu
BO3HUKHOBCHUHU KU3HU U B SBOJIFOLIUHU.
ITpoA0IKUTENBHOCTE MPEOBIBAHMUS OPIaHU3MOB B
COCTOSTHUH aHaOuo3a. Mcnoas30Banue ClIoCOOHOCTH K
aHaOWO3y B MPAKTUYECKUX ICIIAX.

Jlex
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5.2

COCTOSHUE OPTAHU3MA. Knaccudukarms
cocTosiHuit opranusma. HexunsHecrnocoOHble U
KH3HECNIOCOOHBIE COCTOSsIHUS. AHaOM03. [Ipu4nHbI
aHaOuo3a. Bunel anabuoza. 3Hauenne anabuosa rnpu
BO3HHKHOBEHHH JKU3HH M B DBOJIFOLIMH.
ITpoomKUTETLHOCTD MPEObIBAHKS OPIaHI3MOB B
COCTOSIHUH aHaOuo3a. Mcnoap30BaHue CriocOOHOCTH K
aHaObHMO03y B MPAKTUYECKHUX LEJIX.

Ip
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5.3

COCTOSHUE OPTAHU3MA. Knaccudukarms
cocTosiHUiT oprannsma. HexunsHecrnocoOHbIe U
YKU3HECTIOCOOHBIE COCTOSIHUSA. AHA0M03. [TpuunHBI
aHaOuo3za. Bunel anabuoza. 3HaueHue anabuosa rnpu
BO3HHMKHOBEHHH JKU3HH U B DBOJIFOLIMH.
ITpo0mKUTETPHOCTD MPEObIBAHKS OPIaHI3MOB B
COCTOSIHUH aHaOuo3a. Mcnonp30BaHue CriocOOHOCTH K
aHaObKMO03y B MPAKTUYECKHUX LEIIAX.

Cp

€]

Pasnen 6. IMTAHUE. IIutanue — o1uH u3
OCHOBHBIX NPU3HAKOB KU3HU. CyIIHOCTb MU TAHUS.
Kaaccudunkanus opranuzMoB 10 HCTOYHHKAM
HCN0/Ib30BAHMSA JHEPTUU U yriepoaa. doTocuHTe3
KaK c1oco0 00pa3oBaHUs OPraHUYeCKHX BellleCTB U
Hepruu. OcodbeHHocTH (POTOCHHTE3A MPOKAPHOTOB.
®oTocuHTe3 pacTeHHii. OcOOEHHOCTH CBETOBBIX H
TeMHOBBIX peakumii. Paznoo0pa3ue Tunos
(oTocuHTE3a y PA3HBIX IKOJOTHYECKHX IPYIII
pacrenuii. IIyte C4. CAM-nyTh.
doTocuHTEe3UPYIOLIE NUTMeHThI. PazHooOpa3sue
npoueccoB OMOCHHTe3a Y pacTeHUI. XeMOCHHTe3.
I'etepoTpodHoe nuTanue, ero cymHocTb. TUnbl
reTepoTpo(pHOro NMUTAHMUS: roJI030HHBIH,
canpoUTHbIN, CHMOMOTHYECKMUIA,
napa3suTHYecKkHii, UX oco6eHHOCTU. 3HAUEHHUE B
npupoae. Cnocodbl roJ1030iHOT0 MUTAHUS Y
Pa3HBIX TPYNII )KUBOTHBIX. JBOJIIOIHOHHbIE
u3MeHeHus. BO3HMKHOBEHME POTOBOIO anmapara,
auddepeHnnanus KAIIEYHOH TPyOKH.
IMumeBapenue. Tunsl nuieBapenus.
Buoxumuueckas agantanus K nume. I[Inmesbie
OTHOIIIEHHs, UX MepPBOCTeNeHHasl BaKHOCTh. THnbI
NMUIIEBbIX OTHOLIEHUIA.

6.1

MU TAHUE. Iluranue — 0{MH U3 OCHOBHBIX
MPU3HAKOB KU3HHU. CyNIHOCTD TUTAHMUSL.
Krnaccupukanust opraHu3MOB 110 HCTOYHHKAM
HCIIOJIb30BAaHUS HEPTUH U yriepoaa. PoTocuHTe3 Kak
croco0 00pa3oBaHUs OPTAaHWIECKHX BEIIECTB H
sHepruu. OcoOeHHOCTH (POTOCHHTE3A TPOKAPUOTOB.
dotocunTe3 pacteHnil. OCOOEHHOCTH CBETOBBIX U
TEMHOBBIX peakiuil. PazHooOpa3sue Tunos
(bOoTOCHHTE3a Y pa3HbIX SKOJIOTUIECKHX TPYIIIT
pacrenwmii. [Tyre C4. CAM- nyTb.
doTocuHTE3UpYIOIINE TUIMEHTHI. Pa3HooOpasune
MpOIIeCCOB OMOCHHTE3a Y pacTeHHH. XEMOCHHTE3.
I'erepoTpotdhHOE MUTaHKE, €T0 CYIIHOCTD. THITBI
reTepoTpo(HOro MUTAHUS: TOIO30MHBIH,
canpopuTHBIH, CHMOHOTHYECKHH, Tapa3suTHIECKUH, UX
0COOCHHOCTH. 3HaU€HHE B IPUPOJE.

Crioco0bl ro1030MHOTO TUTAHUS Y Pa3HBIX TPYIII
YKUBOTHBIX. DBOJIIOIIMOHHBIC U3MECHEHHSL.
Bo3HuKHOBEHME POTOBOrO anmapara,

1 depeHualys KumeyHoi Tpyoku. Inmesapenue.
Tumne! nuieBapenys. buoxuMuyeckas amanranus K
TIUIIIE.

[TuieBble OTHOIIEHUS, X TIEPBOCTEIIEHHAS BaXKHOCTb.
Twunsl MUIEBLIX OTHOLIEHUM.

Jlex
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6.2

ITMTAHUE. Ilutanue — 0IMH U3 OCHOBHBIX
MPU3HAKOB KHU3HHU. CYIIHOCTh MTUTAHUSL.
Kraccnguxanust opraHu3MOB 110 HCTOYHHKAM
UCIIOJIb30BAHUS SHEPIUHU U yriaepoaa. PoToCUHTE3 Kak
cnoco0 00pa30BaHus OPraHUUECKUX BEIIECTB U
sHeprud. OcoOeHHOCTH (POTOCUHTE3A IPOKAPHOTOB.
®dotocunTe3 pacteHnil. OCOOCHHOCTH CBETOBBIX H
TEMHOBBIX peakiuii. PazHooOpasue TUIoB
(oTocuHTE3a y pa3HBIX SKOJOTHIECKHX IPYIIT
pacrenuil. ITyts C4. CAM- nyTb.
®doToCHHTE3UpYIOIIKE MUTMEHTHI. PasHooOpasue
IpoLECcCOB OUOCHHTE3a y pacTeHuil. XeMOCHHTE3.
I'ereporpodHOE THTaHKE, €TO CYIIHOCTh. THIIBI
reTepoTpOo(HOro NUTaHUs: rOJI030UHBbIH,
canpo(UTHBIH, CAMOMOTHYECKHIA, TAPA3UTHIECKUIL, UX
0COOEHHOCTH. 3HaueHHE B IIPHPOJIE.

CriocoObl TOJI030MHOTO TTMTAHKS Y PA3HBIX TPYIIIT
JKUBOTHBIX. DBOJIOIIMOHHBIC U3MCHEHUSI.
Bo3HHKHOBEHHE POTOBOTO arlmapara,
quddepennuanus kumeuHoil Tpyoku. Ilumesapenue.
Tuns! nuimesapenus. broxuMunueckas amanranus K
ue.

[umeBbie OTHOIEHUS, X MIEPBOCTENICHHAS BAKHOCTb.
Tunbl NUIEBBIX OTHOIIECHUH.
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6.3

ITUTAHMUE. ITutanue — oJJUH U3 OCHOBHBIX
MPU3HAKOB KHU3HHU. CYIIHOCTD MUTAHUSI.
Knaccugukanus opraHu3MOB 110 HCTOYHHKAM
MCIIOIb30BaHMS SHEPTHHU | yriepoaa. PoTocuHTes Kak
croco0 00pa30BaHUs OPraHUYECKUX BEIIECTB U
sHeprud. OcoOeHHOCTH (POTOCHHTE3a MPOKAPHOTOB.
®dotocunTes pacteHni. OCOOCHHOCTH CBETOBBIX U
TEMHOBBIX peakiuii. PasHoobOpasue Tumos
(hoTocHHTE3a Yy Pa3HBIX IKOJIOTUYECKUX TPYIIIT
pacternit. [Tyte C4. CAM- myTb.
®doToCcUHTE3UpYIOIIUE MUTMEHTHI. PasHooOpa3ue
MPOIIECCOB OMOCHHTE3a Y pacTeHHI. XEeMOCHHTE3.
T'ereporpodHOE MHUTaHKE, €T0 CYIIHOCT. THIIBI
reTepoTpO(GHOro MUTAHUS: TOTO30UHBIH,
canpouTHBII, CAMOMOTHYECKHA, TAPa3UTUYECKUH, NX
0COOEHHOCTH. 3HAUCHHE B TIPHPOJIC.

Croco0bl T0JI030HOTO MUTAHNS Y Pa3HbIX TPYII
JKHBOTHBIX. DBOJTIOIIMOHHBIE N3MEHEHUSI.
Bo3HHKHOBEHHE POTOBOTO armapara,
muddepennuanys kumeuHoit Tpyoku. Ilnmesapenue.
Tune! nuimeBapenus. broxuMuyeckas amanranus K
IUIIe.

[umeBbie OTHOIEHUS, UX MIEPBOCTEIICHHAS BXKHOCTb.
Tunb! NUIEBBIX OTHOLICHUH.
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Paznen 7. ABIXAHUE. Jueprerudeckuii o00MeH —
O/THO M3 OCHOBHBIX CBOMCTB KHBOIl MaTepuu.
Oco0eHHOCTH IHEPreTHYECKOro ooMeHa.
MuToXoHApUH, CTPOEHHE, Pa3HOOOpa3ne, GyHKIMHU.
buosornueckoe okuciaenue. Odomas
XapaKTepUCTHKA KJIE€TOYHOTO0 AbIXaHus. JTANbI
KJIETOYHOI'0 AbIXaHHsl. A3poOHoe U aHA3POOHoe
abixanue. Oprann3MeHHbIH U MOIYJISIIMOHHbBIH
YPOBeHb OM0IHepreTuKku. BHemHee qpIxanme.
TpeGoBaHus K AbIXaTeJbHOH MOBEPXHOCTH.
OcHOBHBbIE HATIPABJIEHNS IBOJTIONNH AbIXaTeTbHOI
cucrembl. Hapy:kHble TIOKPOBBI KaK Opra’
abixaHust. [loTpedHOCTH B cIenMAIN3MPOBAHHBIX
ABIXaTeJbHBIX CTPYKTYpax u nmurmeHTax. ’Kaopsli,
JIeTKHe, TUNbI BEHTHJISIINH JIETKHX.




7.1

JBIXAHUE. Duepreruveckuii 0OMeH — OJJHO M3
OCHOBHBIX CBOMCTB xMBOU MaTepuu. OCOOEHHOCTH
9HEPreTHYecKoro ooOMeHa. MUTOXOHIPUH, CTPOCHHE,
pa3HooOpasue, byHKuuu. bruonoruyeckoe OKUCICHUE.
OO1mas xapakTepUCTUKA KJIETOYHOTO JBIXaHHS. DTallbl
KJIETOYHOTO JibIXaHUs. A3pOOHOE U aHaIpOOHOE
neixanue. OpraHu3MeHHBIN U TOMy ISIIHOHHBIHA
ypOBEHb OHO3HEpreTHKU. BHelHee IbIxaHue.
TpeboBaHus K AbIXaTeIbHOM MoBepXHOCTH. OCHOBHBIC
HaIpaBJICHHsI SBOJIIOIMH JIbIXaTEIbHOH CUCTEMBI.
Hapy>kHbIe TOKPOBBI KaK OpraH JbIXaHHUs.
[TorpeOHOCTH B CrIEMaTN3UPOBAHHBIX JbIXaTEIBHBIX
CTPYKTYpax ¥ NUrMeHTax. JKaOpbl, Ierkue, THIIBI
BEHTUIISIIMHU JICTKHX.
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7.2

JBIXAHUE. Duepreruveckuii 0OMeH — OJJHO M3
OCHOBHBIX CBOMCTB xMBOH MaTepuu. OCOOEHHOCTH
9HEPreTHYecKoro oOMeHa. MUTOXOHIPUH, CTPOCHHE,
pasHooOpasue, byHKIuU. bruonoruueckoe OKUCICHUE.
OO1mas xapakTepUCTUKA KJIETOYHOTO JIBIXaHHSI. DTallbl
KJIETOYHOTO JibIXaHUs. A3pOOHOE U aHaIPOOHOE
neixanue. OpraHu3MeHHBIN U MOMY ISITHOHHBIHA
yYpOBEeHb OHOBRHEpreTUKU. BHelIHee IbIxaHue.
TpeboBaHus K AbIXaTeIbHOM MoBepXHOCTH. OCHOBHBIC
HAaIIpaBJIEHUS 3BOJIIOLMY JbIXaTEeIbHON CUCTEMBI.
Hapy>kHbIe MOKPOBBI KaK OpraH JbIXaHuUs.
IMotpedHOCTH B CHIEMANTN3UPOBAHHBIX JbIXaTEIbHBIX
CTPYKTypax u murMenTax. JKaOpsbl, nerkue, THITBI
BEHTHJISILIMY JIETKHX.
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7.3

JABIXAHME. Duepretuueckuii 0OMEeH — OJIHO U3
OCHOBHBIX CBOMCTB *%1BO# MaTepuu. OCOOCHHOCTH
9HEPreTHUeCcKOro ooMeHa. MUTOXOHIPUH, CTPOCHUE,
pasHooOpasue, byHKIuU. bruonoruyeckoe okuciIeHue.
OO0mas xapakTeprCcTUKa KIETOYHOTO ABIXaHUS. DTaIbl
KJIETOYHOTO AbIXaHusa. A3poOHOE U aHa’poOHOe
npixanne. OpraHU3MEeHHBIN U MOy ISIIAOHHBIA
YpOBEHb OMOIHEpreTHKH. BHelHee apIxaHue.
TpeboBaHus K AbIXaTeIbHOM MoBepXHOCTH. OCHOBHBIC
HaIpaBJICHUSA 3BOJIIOIUN [lleﬁTeﬂbHOﬁ CHCTCMBI.
Hapy>kHbIe MOKPOBBI KaK OpraH JbIXaHuUs.
HOTpe6HOCTI/I B CICHHUAJIM3UPOBAHHBIX NbIXaTCIIbHBIX
CTPYKTYpax ¥ mUrMeHTax. JKaOpbl, JIerkue, THIIBI
BCHTWISILUU JICTKUX.
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Paznen 8. PASMHOXEHHUE. Tunbl pa3MHOKeHUsI.
Becnonoe pazMHoskeHnue: OnHapHoe,
MHOKeCTBEHHOe /leJIeHue, CIIopyJIsius,
nouxKoBaHue, pparmentanus. BereraTupHoe
pa3mHuoxenue. Kinonupoanue. Pagornt
0Te4eCTBEHHbBIX U 3apy0e:KHBIX Hccie0BaTeNeil o
KkJoHHpoBaHuio. [IpakTuyeckoe 3HaYeHHE
ucciaenoBanmii. [lonrydyenue 6e3BUpPycCHBIX
pacTtennii. PasMHOKeHHne Yepe3 KaLTyCHYIO
KyJbTypy. ComaTu4yeckasi rudpuau3amus.
ITos10Boe pa3mHoskenue. IponcxosxaeHue MoJI0BOro
npouecca. Tunbl M0JI0BOro pa3MHOKEHHUS.
Oco0eHHOCTH 10JI0BOT0 Pa3MHOKEHHS y Pa3HbIX
rpyInn OpraHu3MoB (IPOKapHOTHI, BOJOPOC/IH,
rpuobl, BbICIINE PACTeHUs], OAHOKJIETOYHbIE H
MHOTOKJIETOYHbIE KUBOTHBIE). [Toa1 y
OIHOKJIETOYHBIX. [IepBuyHast U BTOPHYHAS
JeTepMUHALMSA M0s1a. BinsiHHe BHEIIHUX yCJIOBHH
HA IeTePMHHALMIO 11012, YIPaBjeHHe NoJOBbIM
pa3sMHOKeHHeM HaCeKOMbIMH, 0aKTepHusiIMH.
®dujoreHeTHyecKoe NPaBUJIo M0OJI0BOr0
aumopdusma. IoJioBoii 0T60p. IBOIIOLIMOHHAS
poJib camua u caMku. IlapreHoreHes, ero BUAbI.
AnomMuKcHc.




8.1

PA3MHOXEHMUE. Tumsr pazmuosxenus. becronoe
pa3MHOXeEHHE: OUHAPHOE, MHOXKECTBEHHOE JIENICHUE,
CHOPYJISIIKS, TIOUKOBaHHE, (pparMeHTaIys.
BererarusHoe pasmHoxenue. Kiionuposanue. PaGoTst
OTEUECTBEHHBIX U 3apyOSKHBIX HCCIeI0BaTENeH 1Mo
KIOHUPOBaHUIO. IIpakTuueckoe 3HauUCHUE
uccnenoBanuii. [Tonydyenne 6€3BUPYCHBIX PACTCHHIA.
Pa3zMHOMXEHUE Yepe3 KaJUTyCHYIO KYJIbTYpY.
ComaTHnyeckasi THOPHIN3ALIHSL.

ITonosoe pa3mHoxeHue. [IponcxoxeHUE I0IOBOTO
mmporuecca.

Tuns! nosnoBoro pasmMHoxenus. OcoGeHHOCTU
MI0JIOBOTO Pa3MHOXKEHHMS! Y Pa3HBIX IPYII OPTaHU3MOB
(IpoKapHOTHI, BOZOPOCIIHU, I'PUOBI, BBICIINE PACTEHU,
OJTHOKJICTOYHBIE ¥ MHOTOKJIETOYHBIE )KUBOTHEIE). [Tou
y OJHOKJIETOUHbIX. [lepBUuHas 1 BTOpUUHas
JeTepMHUHALK [0J1a. BiusHIe BHEIIHUX YCIOBUH Ha
JeTepMUHALIUIO [10J1a. YIIPaBIECHUE MOJIOBBIM
Pa3sMHOXXEHHEM HAaCEKOMBIMH, OaKTePHAMH.
DuloreHeTU4eCcKoe MPaBUIIo I0JIOBOro AUMOphHU3Ma.

[TonoBoit 0TOOpP. DBONOIMOHHAS POJIb CAMIIA U CAMKH.

HapTCHOFeHCS, €Iro BUJIBI. AnoMHKCHUC.
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8.2

PA3MHOXEHMUE. Tumsr pazmuosxenus. beconoe
pa3MHOXKeHHUe: OMHApPHOE, MHOXKECTBEHHOE JICJICHUE,
CHOPYJISIIUS, TIOYKOBaHHE, hparMeHTaIusI.
BereratuBHoe pa3mHoxeHue. Kionnposanue. PaboTst
OTEYECTBEHHBIX U 3apyOSKHBIX HCCIeIoBaTeNeH 1Mo
KJIOHUpOBaHUIO. [IpakTuyeckoe 3HaYeHUE
uccnenoBanuii. [Tonydyenne 6e3BUPYCHBIX PACTCHHIA.
PasMHOXeHHe yepe3 KaTyCHYIO KYJIbTYpY.
ComaTHndeckasi THOPHIH3AIIHSL.

[TonoBoe pasmHoxeHHE. [IpoHUCX0KICHUE MTOJIOBOTO
mporecca.

Tunsl nonoBoro pasmMHoxkenus. OcoGeHHOCTH
II0JIOBOTO Pa3MHOKEHHS y PAa3HBIX IPYIII OPTaHU3MOB
(IpOKapHOTHI, BOJOPOCIIH, IPUOBI, BBICIIHE PACTCHUS,
OJIHOKJICTOYHBIE 1 MHOTOKJIETOUHBIC JKUBOTHBIE). 1o
y opHOKJIeTOUHbIX. [lepBuYHas U BropudHas
ACTEpMUHALUS 110J1a. Binsinue BHEIIHUX yCﬂOBI/lﬁ Ha
JeTepMUHALIMIO TI0J1a. YIIPaBJICHUE MOJIOBBIM
Pa3MHOKEHHEM HAaCEKOMBIMH, OAKTEPHUSIMHU.
dutoreHeTHYECKOe MPaBUIIO TIOJIOBOTO AUMOPhH3MA.

[TonoBoit 0T6OpP. DBONIOIMOHHAS POJIb CaAMIIA U CAMKH.

HapTeHOFCH63, €ro BU/JEI. AnomuKkcuc.
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8.3

PA3BMHOXEHMUE. Tumsr pazmuoxxenus. becrosnoe
pa3MHOXeHHe: OMHAapHOE, MHOXKECTBEHHOE JICNICHUE,
CTIOpYIISANHS, TOYKOBAHKE, (PparMEeHTAIIHS.
BereratusHoe pasmaOxeHne. Kionuposarne. Pabotst
OTEUECTBEHHBIX U 3apyOESKHBIX HCCIIeI0BaTENeH 110
KIIOHHpOBaHHIO. [IpakTHyecKoe 3HaTCHHE
uccienoBanuil. [TomydyeHne 0€3BUPYCHBIX PaCTEHUH.
Pa3MHOXeHNE Yepes KalTyCHYIO KyIbTypy.
ComaTuyeckast THOPUIU3ALHSL.

ITonosoe pa3mHoxkeHue. [IpoucxoxaeHUe I0I0BOTO
mporiecca.

Tunsl nonoBoro pasmMHoxenus. Oco6eHHOCTU
II0JIOBOTO Pa3MHOXKEHHMS Y Pa3HbIX IPYII OPraHU3MOB
(IpoKkapHOThl, BOZOPOCIIH, TPUOBL, BBICIIUE PACTEHHUS,
OJIHOKJICTOYHBIE ¥ MHOTOKJICTOUHBIE )KUBOTHEIE). ITou
y OHOKJIeTOuHbIX. [IepBUuHas 1 BTOpU4Has
JeTepMHUHALU [0J1a. BiusHIe BHEIIHUX YCIOBUH Ha
JeTepMHUHALIUIO [10J1a. YIIPaBJIEHUE OJIOBBIM
Pa3sMHOXEHHEM HACEKOMBIMH, OaKTEPHAMHU.
QuiIoreHeTU4ECKOoe MPaBUIIO I0JIOBOTO AUMOpPHU3MA.

[TonoBoit 0TOOP. DBONOIMOHHAS POJIb CaAMIIA U CAMKH.

HapTeHOFCH63, €Iro BU/JEI. AnoMHKCHC.
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Pa3znen 9. MPOAOJIKUTEJBHOCTD )KU3HU.
Crapenue. ®U3H0JIOTUsI CTAPEHUST U OMOJIOKEHUSI
BBICIINX pacTeHnil. PU3HOJIOTHYECKHE MEXAHH3MbI
NPOAOCLKMTEIbHOCTH KM3HH MJIEKOTINTAIOIIMX.
[ponoKuTeIbHOCTD KU3HH KJIeTKU. PaboThI MO
BBISICHEHHIO IPHYUH CTAPEeHHS B KJIeTKe.
OHTOreHe3, ero OHOXMMHYeCKHe OCHOBBIL. JImMuT
coMaTHYecKHX KjaeToK. CTBOJIOBBIE KJIETKH.

9.1

MMPOAOJDKUTEJIBHOCTD JXXKM3HU. Crapenue.
®u3HOIIOTHS CTapeHHs U OMOJIOXKEHHSI BEICIIINX
pactennii. GU3NOIOTHYECKHE MEXaHU3MBI
MIPOIOJKUTEIEHOCTH HKU3HU MIICKOTIUTAIOIIUX.
ITpoAOIKUTENEHOCTD JKU3HH KIETKH. PabOTHI 1Mo
BBISICHEHHIO [IPUYHH CTapeHus B kietke. OHTOreHes,
ero OMOXUMHYECKUE OCHOBBI. JINMUT COMaTHYECKUX
kJ1eToK. CTBOJIOBBIE KIIETKH.
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9.2

MMPOJOJKUTEJIBHOCTbD XXKM3HU. Crapenue.
®u3HONIOTHS CTapeHHUs U OMOJIOXKEHHSI BEICIIINX
pactennii. GU3MOIOTHYECKHE MEXaHU3MBI
MIPOIOJKUTEIHOCTH KU3HA MIICKOTIUTAIOIIUX.
[IpomomKuTeTsHOCTD )XKU3HH KIIETKA. PaboTHI 110
BBISICHEHHIO [IPUYHH CTapeHus B Kietke. OHTOreHes,
ero OMOXMMHUYECKHE OCHOBEI. JINMHUT COMaTHYECKUX
KJ1eTOK. CTBOJIOBEIC KJICTKH.
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Pazgen 10. BUOPA3ZHOOBPA3MUE.
Kinaccudukanus opraHu4eckoro Mupa.
MesknyHapoaHasi KOHBEHIIHS 0 COXPAHEHHH
Ouosornyeckoro pasnoodpasusi. Mepapxuueckue
YPOBHH OHOJIOTHYECKOT0 Pa3HOOOpa3us U UX
xapakTepuctuka. ['eHeTHuyeckoe pa3Hooopasue.
OcHOBHbIE 3aKOHOMEPHOCTH JAeiiCTBUS U
B3aMMOOTHOLIeHUs ajieneii. Co3naHue
TpaHcreHHbIX ¢opm. BugoBoe paznoodpasue, ero
cocrosinne B Poccun. JkocucreMHoe
ouopasHoodpasue. Ocodu. UHauBUALI NpoCcThIE U
ciaoxkHble. OHTOTeHe3, TUTIHI OHTOTeHe3a.
YHuTapHBIE M MOAYJIbHbIC OPraHu3Mbl. PacTeHus —
MoOayJabHbIe opranu3mMsl. [IpumMepbr MOIYIBHBIX
OPraHU3MOB /LISl ’KUBOTHBIX. XapaKTep
B3aMMO/€eiicTBUS MOAYJIbHBIX OPraHM3MOB CO
cpenoi.

10.1

BMOPA3HOOFBPA3HUE. Knaccuduxarus
OpPTraHWYECKOTro MUpa. MexxIyHapoaHass KOHBEHIHS O
COXPaHEHUHU OMOJIOTMYECKOT0 Pa3Ho00pasusl.
Hepapxuueckre ypoBHH OHOJIOTUIECKOTO
pa3HooOpa3us U UX Xapakrepuctuka. [ eHeTnyeckoe
pasHoobOpasue. OCHOBHBIE 3aKOHOMEPHOCTH JISHCTBHS
Y B3auMOOTHoIIeHus ajuteneil. Co3aHue TpaHCTEHHBIX
¢dopm. BunoBoe pa3sHooOpasue, ero cocTosiHIE B
Poccun. DxocucremHoe 61opasHooOpasue.

Oco0u. MHauBUABI IPOCTHIE U CII0XKHBIe. OHTOTeHE3,
THUIIBI OHTOT'CHE3A. yHI/ITapHI)IC 1 MOAYJIbHBIC
OopraHu3Mbl. PacTeHnst — MOy TbHBIE OPraHU3MBI.
[TpumMepbl MOy IbHBIX OPraHU3MOB I )KUBOTHBIX.
XapaxTep B3aMOJICHCTBHS MOYJTbHBIX OPTaHU3MOB
€O cpenoit.
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10.2 BMOPA3HOOFBPA3HUE. Knaccuduxarus Ip 7 6
OpraHMYecKoro Mupa. MexxayHapoaHasi KOHBESHIUS O €
COXpaHEHUHU OMOJIOTMYECKOTO Pa3HOOOpasusl.
Hepapxuueckue ypoBHH OHOJIOIUIECKOTO
Pa3sHo00pa3us U X XapaKTepHCTHKA. [ eHeTnueckoe
pasHooOpa3ue. OCHOBHBIE 3aKOHOMEPHOCTH JICHCTBHUS
1 B3auMooTHouieHus amieneil. Cosnanue
TpaHcreHHbIX GopM. BunoBoe pasnoobOpasue, ero
cocrosiHue B Poccun. OxocucremMHoe
6uopaszHooOpasue.

Oco6u. HIUBHIBI IPOCTHIC U CI0KHBIE. OHTOTCHE3,
THUIIBI OHTOTE€HE3a. Y HUTApPHBIC U MOYJIbHBIC
OpraHu3Mbl. PacTeHnst — MOy IbHBIE OPTaHU3MBIL.
ITpuMepbl MOJYJIBHBIX OPraHU3MOB JIJISI )KUBOTHBIX.
XapaxTep B3aUMOACUCTBHUS MOIYIbHBIX OPTaHU3MOB
€O cpenoi.

10.3 BMOPA3HOOFBPA3HUE. Knaccuduxarus Cp 7 8
OpraHMYecKoro Mupa. MexxIyHapoHasi KOHBEHIIUS O 31
COXpaHEHUHU OMOJIOTMYECKOTO Pa3HOOOpasusl.
Hepapxuueckne ypoBHH OHOJIOTUIECKOTO
Pa3HOO00pa3us U X XapaKTepUCTHKA. | eHeTHIeCKoe
pasHoobpasue. OCHOBHBIE 3aKOHOMEPHOCTH JISHCTBHS
1 B3aMOOTHo1IeHus aueneil. Co3nanue
TpaHcreHHbIX (hopM. BugoBoe pasHoobpasue, ero
cocrosiaue B Poccun. DkocucremMHoOe
o6uopaszHooOpasue.

Oco6u. HauBHIBI IPOCTHIE U CiI0KHBIE. OHTOTCHE3,
THUIIBI OHTOT€HE3a. YHUTapHbBIE K MOAYJIbHEIE
OpraHu3Mbl. PacTeHns1 — MOy TbHBIE OPraHU3MBI.
[Ipumepbl MOIYIBHBIX OPraHU3MOB ISl )KUBOTHBIX.
XapakTtep B3aMMOICHCTBUS MOYJIbHBIX OPTaHU3MOB
€O Cpeou.

5. OIEHOYHBIE MATEPHUAJIBI JUISI IPOBEJEHUS TEKYIIEN U ITIPOMEXKYTOYHOM ATTECTALIUUA

5.1. OHeHO‘IHLIe MaTepuaJibl 1J151 NIPOBEACHUSA Telcymeﬁ aTrrecranuu

Tembl U1 TOATOTOBKH pedeparos.
1.Hcropust pa3BuTHs NPEICTABICHUN O IPOMCXOXKICHUH KUA3ZHH.
2.0co0eHHOCTH IHEPreTHYEeCKOr0 0OMeHa. 3HauUCHHE JIbIXaHHS.

3.CtpoeHre 1 GyHKIUH MUTOXOHIPHU. DBONIOIMOHHBIE H3MEHEHHS CTPYKTYPBI MUTOXOHIPHH.

4.9BOMIONNS TBIXaTETbHOH CHCTEMEL

I[I)IX&TCJ'ILH])IC IIUIMCHTHI.

5. [lnmeBapeHne y OTHOKIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB.
6.HacnenoBanue oaroneTus y 4eaoBeKa.

INon u monronerue.

7.AnonTo3. Ero 3HaueHne B MHOTOKJIETOYHOM OpTaHU3Me.

TuMbI KJIETOK U TKaHEH 1Mo MPOIOIKUTETFHOCTH KU3HH.

AyToMMyHHas TEOpUs CTApEHUS.

8. Tpancrennsie GopMbl. MeTOIbI X MOJTyuYeHHS. 3HAUCHHE.

9.AHabuo3. [Toustre anabuo3a. Kinaccupukariys COCTOSHHS OpraHUu3Ma.

Buns! anabuo3a.

M3MeHeHus: opranu3Ma IpH Mepexoie B COCTOSHUE aHa0K03a U BBIX0/a U3 HETO.

10.Metamepus. [lonsatue Mmetamepa, moayiisi. TUIbI MeTaMepHH.

Oco0eHHOCTH MOJTYJIbHBIX OPraHU3MOB. MOJyJIbHBIE U KOJIOHHAJIbHbBIE OPTaHU3MBI.

[MomynaoHHEIe 0COOCHHOCTH YHUTAPHBIX U MOAYJIBHBIX OPTaHU3MOB.

11.buocepa.

12. Hoocdepa.

13.CymHoCTb XU3HU. Y POBHH KHU3HH.

IIpenensl CIOXKHOCTH KU3HU.

IIpu3Haky ¥ CBONCTBA KUBOTO.

15.Knerka — anemMeHTapHas CTPYKTYpHast €IMHHUIIA BCEX KUBBIX CyIIecTB. Pazmeps! kneTok. PazHooOpasue KiIeTok.
Hcropus pa3BuTHs IpeCcTaBIeHU 0 MpoucxoxaeHnu xu3Hu. Paborel Penn, Ciosannany, I[lactepa.
16.Bo3HUKHOBEHHE KU3HU — 3aKOHOMEPHBIN X0J] pa3BUTHs HAllEH IuIaHeTbl. MUHepanbHas U OpraHuyecKast HBOJIIOLHUS.
CoBpeMeHHbIE NPE/ICTABICHHUS O IPOUCXOMKACHUH )KU3HU. DTanbl 00pa30BaHUS KUBOTO.

17.buorenernuecknit 3akoH. COBpeMEHHbIE MPEICTABICHUS.




Knaccugukaiys )KU3HEHHBIX COCTOSIHUI OpraHu3Ma.

18 Anabuo3. [IpuunHbl U BUIBI aHAOHO34.

H3meHeHus OpraHM3MOB IPH MIEPEX0Jie B COCTOSHNUE aHa0M03a 1 TIPH BBIXOJE U3 HETO.

3HavyeHHe aHaOM03a NP BOSHUKHOBEHHUH XH3HH H B IIPOIECCE SBOIOLHNH.

IIpakTudeckoe 3HaYeHUE CIOCOOHOCTH K aHAOHO3Y.

19.0kor0rusA-HayKa 0 3aKOHOMEPHOCTSIX B3aHMOOTHOIICHHIT OPraHM3MOB co cpeioil. [ToHsTHe 0 cpejie )KU3HU. DKOJIIOTHYCCKUe
(axTops! 1 UX KIaccuduKanys Mo xapakrepy aeiicteus. HanpspkeHHOCTS (akTopa. IIpenens! BEIHOCIUBOCTH. JIMMUTHpYIOmue
(axTopsL.

20.OBpUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

Aobnotnueckue paktopsl. Temmeparypa. IIpucrnocodreHnst OpraHiu3MOB K PeryJIiy TeMIIEPATypPbL.

Tembl npezeHTanuii k pasaeny "Jpixanue".

1.Ctpoenue U pyHKIMH MUTOXOHAPHUHA. DBOJIOIIMOHHBIE U3MEHEHUS CTPYKTYPbl MUTOXOHIPUH.
2.Buemnee apixanue. Tunsl razooOMeHa.
3.DOBorOLHS ABIXaTEIBHON CHCTEMBI.

Tewmbl npezenrtanuii k pazaeny "Iluranue"

1.Ilutanue — ouH U3 OCHOBHBIX MPU3HAKOB KU3HU. CyIIHOCTD MTUTAHMSL.
Krnaccugukanust opraHu3MoB 110 UICTOYHHKAM HCIIOJIb30BaHUS SDHEPTHH U YIilepoJa.
2.®oTocuHTE3 KakK crocod 00pa30BaHMs OPraHUUECKUX BEIIECCTB U SHEPTHH.

3. Bo3HHKHOBEHHE POTOBOTO amnmnapara, AuddepeHnuais KuieuyHoi Tpyoku. [Tuiesapenne. THITBI MUIIEBAPEHUSL.
Buoxumudeckas angantanus K nuiie. [IuiieBbie OTHOLICHUS, X MIEPBOCTENICHHAS BAXXHOCTh. THITBI UIIEBBIX OTHOLICHUH.

Tems! npesenTaunii k pazaeny "[TIPOUCXOXIEHUE XXN3HN"

1.McTopus pa3BUTHS IPEICTABICHUH O IPOUCXOKIECHUN )KU3HU. [ UI10TE3b1 BOZHUKHOBEHUS )KU3HU.
Bo3HuKHOBEHME KU3HU — 3aKOHOMEPHBIH 3Tall Pa3BUTHUS MJIAHETHI.

2.XpOHOJIOTUSI UCTOPUM 3eMJIH. DTalbl CTAHOBJICHUS KU3HU. MeTOIbI T€0XPOHOJIOTUH: CTpaTUrpadus, METOIbl a0COIIOTHOM
TEOXPOHOJIOTHH, TTATIEOHTOJIOTHIecKUi MeTo . OCHOBHBIE TIOpa3aeineHnss MexXTyHapOIHOW Te0XPOHOIOTHYECKOH Kb
I'eoxpoHooruueckas TadbauI@a. ITabl CTAHOBIEHHU aTMOCGhepsl U pa3BUTUS KU3HU. Henz0exxHOCTh BOSHUKHOBEHUS pa3yMa.
KOHTPOJIBHBIE BOITPOCHI I1O TEMAM IIMTAHUE U JIbIXAHUE

IIuTanue — oMH U3 OCHOBHBIX NPU3HAKOB KHU3HU.

CymIHOCTh TUTaHUSL.

Knaccuukanus opraHu3MoB 10 UCTOUHHKAM UCIIOIb30BAHUS SHEPTUH U YIIIepoa.

doTtocuHTE3 KaK crocod 00pa30BaHUs OPraHMIECKUX BEIIECTB U YHEPTHH.

OcobOeHHOCTH (OTOCHHTE3A IPOKAPHOTOB.

DOTOCHUHTE3 paCTCHUM.

OCOOCHHOCTH CBETOBBIX M TEMHOBBIX PEAKIIUI.

Pa3Hoo6pa3ue THIIOB OTOCHHTE3a Y Pa3HBIX SKOJOTHUECKUX rpyrmn pactenuit. [Tyre C4. CAM-myTh.
®DoTOCHHTE3UPYIOIINE MUTMEHTHI. PasHOOOpas3ue npoieccoB OMOCHHTE3a Y PACTCHUN.

XeMOoCHHTE3.

I'erepoTrpodHOE MUTaHKE, €T0 CYIIHOCTb.

Tumbl reTepoTpOYHOTO MUTAHKS: TOJI0301WHBIH, cCanpO(UTHBIN, CAMONOTHYECKUH, TAPAa3UTHIECKUHA, X 0COOEHHOCTH. 3HAUCHHE B
HpHUpOJE.

CriocoObl T01030MHOTO MTUTAHKUS Y PA3HBIX TPYIIT KUBOTHBIX.

OBOJIOIIMOHHBIE U3MEHEHUSI.

Bo3HHKHOBEHHE POTOBOTO amnmapata, tuddepeHnrnanus KUIeaHoH TpyoKu.

IInmeBapenue.

Turel numeBaperyus. buoxuMuyeckas afanTIInus K MUILE.

TTuiieBbie OTHONICHUS, UX IEPBOCTEIICHHAS BaKHOCTb.

THIBI TUIEBBIX OTHOIIECHUH.

OHepreTudeckuit 0OMEH — OJJHO U3 OCHOBHBIX CBOMCTB JKHBOM MaTepuH.

OCO0EHHOCTH PHEPTETHYECKOT0 OOMEHa.

MHUTOXOHIPUH, CTPOCHHE, pa3HO0Opasne, HYHKIINH.

Buonornueckoe okucienue.

OO1mas xapakTepUCTHKA KIETOYHOTO JbIXaHHUS.

Oranbl KIETOYHOTO JAbIXaHHUSL.

AbdpoOHOe 1 aHa3pOOHOE JbIXaHHE.

Opranu3MeHHBIH U MOMYISIUOHHBIH YPOBEHb OHO3HEPT €THKH.

Buemnee npixanue.

TpebGoBaHUS K JBIXaTENbHON TOBEPXHOCTH.

OcCHOBHbIE HAaIPaBJICHUS SBOJIOIMHU JAbIXaTEIbHON CHCTEMBI.

Hapy>xHble TOKPOBBI KaK OpPTaH JIbIXaHUSI.

ITorpeOHOCTH B CHIELMATU3UPOBAHHBIX JBIXaTEIBHBIX CTPYKTYPaxX U MUTMEHTAaXx.

JKaOpsl, nerkue, THIBI BEHTHIISIMN JIETKHX.

KOHTPOJIbHBIE BOITPOCEHI 110 TEME PASMHOXEHUE




1.Tumbl pa3MHOXXEHMUSL.

2.becnonoe pasMHOXKeHHE: OMHAPHOE, MHOKECTBEHHOE JIeTIEHNE, CIIOPYIISIHNS, IOYKOBaHUE, (parMeHTaIHs.
3.BereraTuBHOE pa3MHOKEHHE.

4 KnonupoBanue.

5.Pa3MHOXeHne yepe3 KATYCHYIO KyJIbTYpY.

6.Comarnyeckasi THOpHIU3AIIHS.

7.IlonoBoe pa3mHoxeHHe. [IpoucxosxaeHue MojaoBoro npoiecca.

8.THrmbl TOJI0BOTO Pa3MHOKEHHUS.

9.0c00eHHOCTH MOJIOBOTO Pa3MHOXKEHHS Y Pa3HBIX TPYIIT OPraHU3MOB (IIPOKapUOTHI, BOAOPOCIH, TPHOBI, BHICIIUE PACTEHHUS,
OJHOKJICTOYHBIE M MHOTOKJIETOYHbIE )KUBOTHEIE).

10.IToxn y OTHOKJIETOYHBIX.

11.IlepBuuHas u BTOpUIHAS JETEPMUHAIIHS MTOJIA.

12.BnusiHue BHEIIHUX YCJIOBHH Ha JIETEPMUHAIIMIO TOJIA.

YrpapieHue H0oJIOBEIM Pa3MHOKEHHEM HACEKOMBIMH, OakTepusMu. OHIIOreHeTHIECKOe IPABUIIO MOJIOBOTO AUMOpdHU3MA.
ITonoBoii oTOop

13.2BomonIMOHHAsT POJTH CAMIIA U CAMKH.

14.ITapTenorenes, ero BUabl. ATIOMHKCHC.

15.ITpogomxuTensHOCTS Ku3HU. CTapeHue.

16.®u3non0rUs CTApeHUsI 1 OMOJIOKEHHS BBICIIMX PACTCHUH.

17.®u3nonornueckre MeXaHu3Mbl IPOIOJDKUTEIBHOCTH JKU3HH MIICKOIIUTAIOMINX.

18.I1poI0KUTENLHOCTD ) KU3HU KIICTKH.

19.Pa0oTEHI 1O BRIACHEHHUIO TIPUYNH CTAPCHUS B KIICTKE.

20.0HTOTreHe3, ero GHOXUMHYECKHE OCHOBBI. JINMUT COMaTHYECKHX KIIETOK.

5.2. OueHouHble MaTepHAaJIbI 1JIA MPOBeJeHHUsI POMEKYTOUHOMH aTTeCTALMHI

Bompocsr k 3auery.

HWcTopus pa3BUTHS MTPEICTABICHUI O IPOUCXOXKACHUH KHU3HU. DTaIlbl BOSHUKHOBEHUS KU3HH — NIPeA0HOreHes.
OCOOCHHOCTH PHEPTETHYECKOTO OOMEHa. 3HAUCHHUE JIbIXaHUSL.

OCOOCHHOCTH BHYTPUKIIETOYHOTO JbIXaHHS.

Crpoenue 1 GYHKIIMU MATOXOHAPHNA. DBOJTIOIIMOHHBIC U3MEHEHHUS CTPYKTYPhl MUTOXOHIPHI.

Buemnee npixanue. Tunbl ra3ooOMeHa.

OBOJIIOIUS JBIXATEIbHONW CHCTEMBI.

JlpIxaTenbHble TUTMEHTBHI.

BryrpuxiieTounoe numeBapeHe y 0 JHOKJIETOUHBIX 1 MHOTOKJICTOUHBIX OPTaHU3MOB.

HacnenoBanue 1oironetus y 4eaoBeka.

Ilon u gonronerue.

Crapenune 0OHOBJISIFOIUXCS TKaHEH.

Amnonto3. Ero 3HaueHne B MHOTOKJIETOYHOM OpraHU3MeE.

TuMBI KJIETOK U TKaHEH 1Mo MPOIOIKUTETFHOCTH KU3HHU.

AyTOoMMYyHHAas TEOpUsl CTApEHUS.

Tpancrennsie Gpopmbl. MeTOABI UX MMONyYeHHs. 3HAUCHHE.

Amnabuo3. [TonsTue anadnosza. Knaccugukaiys coOCTOSHUS OpraHu3Ma.

Bunst anabuosa.

M3MeHeHus: opraHu3Ma IpH Mepexoie B COCTOSHUE aHa0M03a U BBIX0/Ia U3 HETO.

Mertamepus. [lonarue meramepa, moayis. TUIIBI MeTaMepHU.

OC06CHHOCTI/I MOAYJIbHBIX OPTaHNU3MOB. MOI[yJ'H)HbIe 1 KOJIOHHUAJIbHBIC OPraHU3MBbI.

TomynanuoHHBIe 0COOCHHOCTH YHUTAPHBIX K MOAYJIBHBIX OPTaHH3MOB.

Buocdepa. Hoocdepa.

CyILIHOCTD KHU3HU. Y POBHU KU3HH.

IIpenensl CIOXKHOCTH KU3HU.

IIpu3Haky ¥ CBONCTBA JKUBOTO.

AKCHOMBI OMOJIOTHH.

Krnerka — anemeHTapHas cTpyKTypHas eIMHHIIA BCEX JKUBBIX CyliecTB. Pasmeps! kiieTok. PasHooOpasue kieTok.
Hcropust pa3BUTHS MPEACTABICHUH O IPOUCXOKICHUH >kU3HH. PaboTsl Penn, Crionnannanw, [lacrepa.
BozHuKHOBeHME KU3HU — 3aKOHOMEPHBII X0 pa3BUTHS Hallel IuiaHeThl. MUHepanbHas 1 OpraHHuYecKast SBOJIOLHS.
CoBpeMeHHBIC TPE/ICTABICHHUS O MTPOUCXOKICHUHU )KU3HU. DTalbl 00pa30BaHUsl dKHBOTO.

Buorenernueckuii 3akoH. CoBpeMEHHBIE IIPEACTaBIICHHS.

Knaccuukanus >KM3HEHHBIX COCTOSHUI OpraHu3Ma.

Anab6mo3. [TprauHb! 1 BUABI aHA0HO34.

M3MeHeHus: OpraHu3MOB MPH MEPEX0/Ie B COCTOSIHUE aHA0KM03a U TIPU BBIXOJIE M3 HETO.

3HavyeHue aHabno3a Npy BOSHUKHOBEHUH KU3HH U B IIPOLIECCE IBOIOLIUH.

[IpakTHyeckoe 3HaYeHHE CIOCOOHOCTH K aHAOHO3Y.

DKosorus-Hayka 0 3aKOHOMEPHOCTSIX B3aUMOOTHOLIEHHH Opranu3MoB co cpenoil. [lonsTue o cpene xxu3HU. DKOIOTHIYECKUe
(axTops! 1 UX KIaccuduKanys Mo xapakrepy Aeicteusa. HanpspkeHHOCTS dakropa. IIpenenst BEIHOCINBOCTH. JIUMUTHpYomue
(hakTOpEIL.

OBpUONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue daxropsl. Temneparypa. [IprcrnocobiaeHuss OpraHu3MoB K peryisiliiy TeMIepaTyphbl.




Otan popMHUPOBaHHUS KOMIICTSHIIMH, B KOTOPOM Y4acTBYeT JUCUHUIUTNHA TUIOBBIC KOHTPOJIbHBIC 3aJaHUs TSI OLCHKY 3HAHHIA,
yMeHui, HaBbIKOB (2-3 mpumepa) [Toka3arenu 1 KpUTEpUN OLICHUBAHUSI KOMIETEHIINH, [IIKAJIA OLCHUBAHHS

Oran 3

Brnaners:

HaBBIKAMH UCIIOJIb30BAHUS 3HAHHH (B TOM YHCIIC U DKOJIOTHYESCKUX) 00IIIeil GHOIOTHH ISl MPOTHO3UPOBAHHUS MOCICACTBHI CBOCH
npodeccnoHaIbHON ASSATENFHOCTH; HaBBIKAMU, HEOOXOAUMBIMH JUISl OCBOSHUS TEOPETHIECKIX OCHOB U METOJIOB OMOJIOTHH H
9KOJIOTHH BhInonHuTe 3a1anue (mpumep):

TIpencraBbTe MMCHMEHHBIN aHANMUTHYECKHI 0030p (pedepar) 1mo BEIOpaHHOMY pa3/enly TeMbl « IBOJIOIHS AbIXaHus». Pedepar
COOTBETCTBYET BBHIOpaHHOM TeMe, aHaIN3 HH(POPMAIIUH IPOBEACH Ha BEICOKOM YPOBHE, MPOAHATU3MPOBAHO JOCTATOYHON
KOJIMYECTBO JINTEPATYPHBIX HCTOYHUKOB, IIPEJICTABICHHBIE BEIBOABI - 000CHOBaHHI — 10 6anioB

Pedepar cooTBeTCTBYeT BEIOpaHHOH TeMe, aHaIu3 HH()OPMAIMH IPOBEJICH Ha JOCTATOYHOM YPOBHE, HCIOJIE30BaHO MaJIo
JIUTEPaTypPHBIX HICTOYHUKOB, BHIBOJIBI 00OCHOBAHBI HEZOCTATOYHO — 7 OaJIoB

Pe(bepaT COOTBETCTBYECT BLI6paHH01>1 TEMEC, aHaJIU3 I/IH(l)OpMaIlI/II/I IIPOBCJICH HAa HU3KOM YPOBHE, UCIIOJIb30BAHO MAJIO JIMTCPATYPHBIX
HNCTOYHHUKOB, BBIBO/IbI 000CHOBaHBI HEOO0CTAaTOYHO

nimn
Pedepar cooTBeTcTBYET BHIOpaHHOM TeMe, aHAIN3 HHPOPMAIMK MPOBEJICH Ha JOCTATOYHOM YPOBHE, UCIIOJIb30BaHO MaJIo
JIUTEPATyPHBIX HCTOYHHUKOB, BHIBOABI OTCYTCTBYIOT — 5 6ayuioB

Pedepar cooTBeTCTBYeT BEIOpaHHOH TeMe, 0THAKO HH(OpMaIysl He IpoaHATH3UPOBaHa, HCIOIBE30BaHO MAJIO JIUTEPATYPHBIX
HCTOYHUKOB, BBIBOJIBI OTCYTCTBYIOT — 3

Oanna

Oran 3

YMeTs:

HCTIONB30BaTh 0a30BbIe 3HAHMS B 001aCTH 00MIei OMOJIOTHH B )KU3HEHHBIX CHTYaUsIX H IS PEIICHNS MPOopeCCHOHANBHBIX 3a/]1a4;
COCTABJIATH MPOTHO3BI MOCIEACTBHI MPOPECCHOHANBHO AeATEIbHOCTH; HECTH OTBETCTBEHHOCTD 32 CBOW PEIICHHS; PellaTh
o0reounoioruueckue mpobaeMbl BeinonHuTe 3a1anue (mpumep):

1. VkaxuTe, K KAKUM OTZAEIaM MPpHUHAJIeKAT IIepeIrCIIeHHbIe HIbKe pacTeHus. OTBeT odopMuTe B Tabnuie.

PACTEHUSA: OTAEJIBI:
A. T'uHKTO ABYJIONACTHOM
B. XBom noneoii

C. XnamugomMoHaa

D. Kykymkus neH

E. Lerpapust ucnanackas
F. lllummoBHmK Mmatickuii 1. [lokpeIToOceMeHHBIE
2. Moxobpa3Hsle

3. [TanopoTHHKOOOpa3HBIE
4. JInmainukn

5. Bopopocnu

6. 'onocemenHbIe

7. XBOIIIEBUIHBIC

ABCDEF

2. 3anumuTe HOMepa NPUBEACHHBIX HIDKE ITAllOB Pa3BHTHS IIUTOBHUKA MYKCKOTO B IIPaBUIILHOM MOCie10BaTeIbHOCTH. OTBET
odopmuTte B Tabnuue.

A. OGpazoBaHue CIIOPOHOCAIIETO PACTEHUSI.

B. O6pazoBanue 3apocTka.

C. O6pa3oBanue crop.

D. O6pa3oBaHue 3UTOTHI.

E. O6pazoBanue ramer.

F. PaccenBanue criop.

ABCDEF

Otnenbl yKa3aHbl IPaBUIBHO, OMIMOOK HET — 3 Oaiia
Otensl yKa3aHbl YaCTUYHO, OLIMOKM JAOMYLIEHB! He 0oJee yeM B IBYX cToi0ax — 2 6amwia

Otaensl yKa3aHbl YaCTHYHO, OLIMOKM JOMYLIEHB! He 0ojiee yeM B Tpex cToadax — 1 6amn




Otnenbl yKa3aHbl YaCTUYHO, OLTMOKH JIOMYIIEHbI He OoJiee 4eM B Tpex cTonbmax — 0 6anios

1 Gayt — «3»

2 Gamna — «4»

3 Gayta — «5»

Oran 3

3HaTh:

0a30BbIC TIOHATHS, TEPMUHBI, IPUHIIUIIBI B 0071aCTH 00111el Ononoruu; GyHIaMEHTaIbHbIC pa3/ieibl 001Iel OHOIOTHH, OCHOBHBIC
KOHIICTIIIMY ¥ METOJIbI OHMOJIOTHYECKUX HAYK, CTPATETUI0 COXpaHEHHsT OMOPa3HOOOPasusl U OXpaHbI MPUPOIbl; THUIIOBBIE TECTHI
(mpumep):

1. ®ororerepoTpodHbIE OPraHU3MBIL:

a) ABIJICHOBBIC BOJAOPOCIH;

6) GaxTepuy rHUEHUS;

B) HUTpUPHUIUPYIOIINE OaKTepUH;

JT) 3eJICHBIC BOJIOPOCIIH.

2.V MHOTOKJIETOYHBIX ’KMBOTHBIX MHUILIEBAPEHUE:

a) UCKIIFOUMTENILHO BHEKJICTOYHOE;

0) BHYTpHKIIETOUHOE M BHEKJIETOYHOE;

B) UCKITIOUUTEIFHO BHYTPUKIETOYHOEC.

3. Tumsl reTepoTpo(hHOTO MUTAHUS:

a) TOJIO30MHBIIA;

0) CHMOHOTHYCCKHIA;

B) Calpo(UTHBIH;

T) Mapa3suTHIECKUH;

JT) BCE TIEPEUUCIICHHBIE.

4. KakoB MpoLeHT mapa3uToB OT OOIIETO YHCIIa BHIOB Ha 3emiie:

a) 10 — 12 %;
6)3 -5 %;
B) 6 — 7 %;

r) okouo 15 %.

5. Y KOro 3 IepevrcIeHHBIX )KUBOTHBIX YBEJIMUYCHA CIIeIast KUIIKA:
a) HeTIAPHOKOIIBITHBIE,

0) *KBavHbIE MAPHOKOIBITHHIE;

B) CJIOHBI;

T') ICHUBIIBI;

) 3aiiieoOpasuble. [IpaBuibHO BEIOpaH BapHaHT OTBeTa — 1 Gaut

Tect u3 15 3aganuii,
9 0amnoB — «3»

12 GamioB — «4»
15 6aimioB — «5»

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomennyemasi 1utepatypa

6.2. Ilepeuenn pecypcoB HHPOPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"

D1 |XKypuan obmeit 6monorun.: https://elementy.ru/genbio/botany

6.3.1 Ilepeyenb MpOrpaMMHOro odecrevdeHust

6.3.1.1| Adobe Reader XI (11.0.13) - Russian

6.3.1.2|Microsoft Windows 10 Enterprise

6.3.1.3|Kaspersky Endpoint Security 10 nast Windows

6.3.1.4|Google Chrome

6.3.1.5[Microsoft Office npodeccronansHbIii mtoc 2013

6.3.1.6|WinDjView

6.3.1.7|OpenOffice

6.3.1.8| Muorodyakunonansusiii penakrop ONLYOFFICE

6.3.2 CoBpemennblie npodeccnoHaJbHble 6a3bl JAHHBIX U HH(GOPMaLMOHHbIE CIPABOYHbIE CHCTEMbI

6.3.2.1|9BC «FOPAUT»

6.3.2.2|9BC «YHuBepcurerckas OnOnImoTeKka OHNANH»

6.3.2.3|9BC «Jlanp»




6.3.2.4|9BC Tel'Y

6.3.2.5|Hayunas snexrponnas oubnunoreka eLIBRARY.RU (moamucka Ha xypHaIIsI)

6.3.2.6|9bC «ZNANIUM.COM»

6.3.2.7|9BC IPRbooks

6.3.2.8|35C BOOK.ru

6.3.2.9|Penozurapuii TeI'Y

6.4 O6pa3oBaTesibHbIE TEXHOJIOTHHI

6.4.1| IrckyccHOHHBIE TEXHOJIOTHH ((HOPYM, CUMIIO3UYM, 1e0aThl, aKBAPHYMHAS AUCKYCCHUS, TAHEIbHAS JUCKYCCHUS, KPYTJIbIH

6.4.2| AKTHBHOE CITyIIaHUE

6.4.3|MeToabl rpynIoBOTo pelieHNs TBOPUECKHUX 3a1a4 (Meron Jenbdu, meton 6—6, METO pa3BUBAIOLICH KOOTIEpaIItH,

6.4.4|Mudpopmanmonubie (TUPPOBBIEC) TEXHOIOTHH

7. MATEPUAJIbHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI (MOIY JIs1)

Ayaurtopus OGopynoBaHue

5-318 MYJIbTUMEIUHHBIN KOMILIEKC, IEPEHOCHO! HOYTOYK, yueOHas MeOenb

8. METOAUYECKHUE MATEPHAJIBI 1JIA OBYYAIOIIIUXCS 110 OCBOEHUIO JUCHHUTIINHBI

1. [lman ceMUHApCKUX 3aHATHH U METOIUYECKHE PEKOMEHIAINH K HUM

Tema, Ne pabotet HannmeHoBaHue npakTudeckoii (labopaTopHoii) pabotsl Huciao yacos

3anstue Ne 1 Knerka — ocHoBa xu3HA. OCOOCHHOCTH KJIETOK IIPOKAPHOT M 3YKapuoT. OTHOKIETOUYHBIC 1 MHOTOKJIETOYHBIC
OpraHu3Mbl. 2

3anstue Ne 2 [Iponcxoxaenne xu3Hu. 4

3ansatue Ne 3 AHabuos. 2

3anstue Ne 4 [Turanue. ABToTpodHOE nmuTtanre. POTOCHHTE3 Kak crtocod 00pa3oBaHKs OPTaHHMUECKUX BEIIECTB U SHEPTHH.
Ocob6enHocTH GOoTOCHHTE3a MPOKapUOTOB. POTOCHHTE3 pacTeHuil. 4

3anstue Ne 5 'erepoTpodHOE IUTaHKE, €ro CYIHOCTh. TUIIBI TeTepoTPO(HOr0 MUTaHUS: FOJIO30IHBIN, CapOPUTHBIMH,
CUMOHOTHYECKHI, TAPA3UTUICCKUMN, HX 0COOCHHOCTH. 4

3anstue Ne 6 JIpixaHue. DHepreTUIeCKuil 0OMEH — OTHO U3 OCHOBHBIX CBOMCTB >kUBOM MaTepuu. OCOOEHHOCTU SHEPreTHUECKOr0
obmeHa. 2

3ansTue Ne 7 Buemnee npixanue. OCHOBHBIC HalpaBJICHHsI SBOJIIOIMH JIbIXaTEIbHOW CUCTEMBI. 2

3anstue Ne 8 Pazmuoxenne. Tunsl pasMHoxkeHHs. 4

3ansTue Ne 9 buopasnoobpasue. 4

Hroro 28




IMPUJIOKEHUE 1

5. OIEHOUYHBIE MATEPHUAJIBI JIJISI IPOBEJAEHUS TEKYIIENA U
5.1. OneHo4Hble MaTEePUAJIbI JIs1 IPOBEJCHHUS TeKYLel aTTecTalun

Tembl peeparos.
1.McTopus pa3BUTHS NIPEACTABICHNI O IPOUCXOMKICHUH KU3HH.
2.0cO0EHHOCTH PHEPreTUIECKOro 0OMeHa. 3HaYCHUE JIbIXaHUsI.

3.Crpoenrie ¥ (YHKIMA MHUTOXOHIpPUI. OBOMIOUMOHHBIE W3MEHEHUS] CTPYKTYphI
MUTOXOHIPUH.

4. DBOIIOLMS IbIXaTeJIbHOM CUCTEMBI.
JIpIxaTeabHbIC MMTMEHTHI.

5.[umeBapeHre y OJHOKJICTOUHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB.
6.HacnenoBanue 10JIroneTys y 4esioBeKa.

[lon u monromierue.

7. Anonro3. Ero 3HaueHne B MHOTOKJIETOUHOM OpraHU3MeE.
Tunb! KIETOK M TKaHEeH 10 MPOJOJLKUTEILHOCTH JKU3HU.
AyTOMMYHHAas! TEOPHSI CTAPEHMUSL.
8. Tpancrennsle (hopMbl. MeTozbl MX MOTy4YEHHs. 3HAaUCHHE.
9. Anabuo3. Ilonsitue anabmnosza. Kinaccudukaius cocTosiHUSI OpraHu3ma.
Buper anaduosa.
l13MeHeHns: opraHn3Ma Ipu 1epexo/ie B COCTOssHUE aHa0ro3a U BbIxoa u3 Hero. 10.Meramepus.
[TonsTue Meramepa, MOyJIsl. THITbI METaMEPUH.
(OcoOEHHOCTH MOJTYJIBHBIX OPraHu3MOB. MOy IbHBIE U KOJIOHHAIBHBIE OPTaHU3MB.
[ lonmyssiMOHHBIE OCOOEHHOCTH YHUTAPHBIX U MOJYJIBHBIX OPraHU3MOB.
11. buocepa.
12. Hoocdepa.
13. CynHocTb KU3HHU. Y POBHHU KU3HU.
ITpenernsl CI0XKHOCTH KU3HHU.
[ [pyu3HAKK ¥ CBOMCTBA KUBOTO.
15. KneTka — anemMeHTapHas CTpyKTypHasl €JMHHIIA BCEX JKMBBIX CYIIECTB. Pa3mepbl KIIETOK.
PaznooOpasue KIIETOK.
lcTopust pa3BUTHS MPeICTaBICHNH O IPOMCXOXKIeHHUH KU3HU. PaboTsl Peu, CriomiaHiany,
[TacTepa.

16. BO3HMKHOBEHME KNU3HU — 3aKOHOMEPHBIN X0 Pa3BUTHS HAILIEH TUIaHEThl. MUHEpanbHasu

OpraH1YecKast 3BOJIIOLIS.

CoBpeMeHHBIE MPEICTABICHNUS O IPOMCXOXKIECHUH KU3HU. DTarbl 00pa30BaHUs KHUBOTO.

17 .buorenernyeckuii 3akoH. COBpeMEHHBIE NPEACTABICHHUSI.

Knaccugukarys ®U3HEHHBIX COCTOSIHUM oprann3ma. 18 AHabuo3.

[ IpyauHbI 1 BUIBI aHAOMO3a.

l13MeHeHNs1 OpraHu3MOB IPH TIEPEX0Ie B COCTOSIHUE aHAOMO03a U TIPU BBIXOJIE U3 HEro. 3HaYeHNe
aHa0Mo3a NP BO3HUKHOBEHHUH KU3HH U B MPOLIECCE IBOMIOLUH.

[IpakTHyeckoe 3HaUeHHE CIOCOOHOCTH K aHaOHO3Yy.

19. OKonorus-Hayka O 3aKOHOMEPHOCTSIX B3aMMOOTHOUIEHUM OpPraHU3MOB CO  CPEHOi.
IonsTre o cpese KU3HU. DKOIOTHYecKre (GaKTOpbl U UX KJIACCU(UKAIUS TI0 XapaKTepy JEHCTBHSL.
Hamnpspxennocts ¢axropa. [Ipenenst BeiHocIuBocTy. JInmutHpyromue GakTophl.

20. OBpHOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AOnotndeckne ¢aktopsl. Temmeparypa. IlpucmocobneHuss OpraHu3MOB K  PETYJISIHUH
TEMIIEPATYPHI.
TunoBbie KOHTPOJIbHBbIC 3aJaHUS /ISl IPOBEPKH .




TunoBbie KOHTPOJIbHbIC 3aJaHUA

Ioka3aTenu U KpUTEPUH
OLICHMBAHHMS KOMIIETCHIHH, IKAJIA
OLICHUBAHMSA

Buinoanume 3adanue (npumep): Ilpenacraspre
MMCEMEHHBIA aHATUTHYIECKUI 0030p (pedepar) 1o

BbIOpaHHOMY paszeny  TeMmbl

«IBOITIOLNS OBIXAHU).

Pedepar cooTBeTrcTBYeT BBIOpaHHOM
TeMe, aHanu3 WH(OPMAlMK TMPOBEICH

Ha BBICOKOM YpPOBHE,
MPOAHATU3UPOBAHO JIOCTaTOYHOMN
KOJIMYECTBO JIUTEPATYPHBIX
MCTOYHHUKOB, MMpEaACTABJICHHBIC

BBIBOJBI - 000cHOBaHEI — 10 6aj110B

Pedepar cooTBeTcTBYeT BBIOpaHHOM
TeMe, aHaiM3 WH(OpMAalUU TMPOBEICH
Ha JOCTATOYHOM YPOBHE,
MCIIOJIb30BAHO MAJI0  JIUTEPATYPHBIX
MCTOYHUKOB, BBIBOJIbI  O0OCHOBaHBI
HE0CTaTOYHO — / 06aJ1JI0B

Pedepar cooTrBeTcTBYeT BbIOpaHHOMU
TeMe, aHaiu3 WHGOPMAlUU IMPOBEICH
Ha HI3KOM YPOBHE, HCIIOJIH30BAHO MAJIO
ITUTEPaTypHBIX HCTOYHHKOB, BBIBOIBI
000CHOBAHBI HEJJOCTATOYHO

1%0)051

PedepaT COOTBETCTBYET BBIOpAHHOMN
TeMe, aHaIu3 MHPOPMALUU TpPOBENCH
Ha JIOCTATOYHOM YPOBHE,
MCIIOJIb30BAHO MAJI0  JIUTEPATyPHBIX
MCTOYHUKOB, BBIBOABI OTCYTCTBYIOT — 5
0a10B

Pedepar coorBeTcTBYeT BBIOpaHHOM
TemMe, OJHaKo  MH(popMmalMs ~ He
MpOaHATN3UPOBAHA, UCTIOJIB30BAHO
MaJl0  JIMTEPAaTypHBIX  MCTOYHHKOB,
BBIBOJIBI OTCYTCTBYIOT — 3

0as1a

Buvinonnume 3adanue (npumep):

1. YKa)KI/ITe, K KaKUM OTACIaM IMPpUHAIJICKaAT
MEPCUUCIICHHBIC HUKC PACTCHU. OtBer O(I)OpMI/ITC B

TaOJIHIIE.
PACTEHUI: OTIEJIBI:
A.Tunkro 1. IToxkpeITOCEMEHHBIE
JIBYJIONIaCTHOM 2. Moxobpa3zHbie
B. XBom 3. [TamopoTHHKOOOpa3HbBIE
MOJIEBOI 4, JInmaiiuuku
C. XmamugomMo 5. Bomopocnu
Haza 6. ['omocemeHHbBIE
D. Kykymkun 7. XBOIIEBHU/IHbIE

OTaenbl yKazaHbl TPaBUIIBLHO, OIITHOOK
HeT — 3 0aJs1a

Otnenbl yKazaHbl YaCTUYHO, OIIMOKH
TomyIieHsl He Oosiee 4eM B JBYX
cTosnbuax — 2 6aaia

OTnensl yKazaHbl YaCTUYHO, OLIMOKHU
ITOMYIIEHBI He 0Oojiee YeM B Tpex
cToxonax — 1 0anua

OTnenbl yKa3aHbl YaCTUYHO, OIIUOKH
IOMyIIIeHBl He Oojiee YeM B Tpex
cToxonax — 0 0aI0B




IIeH

E. LeTrpapus
HCIIaHICKas

F. IIumoBHUK
MaMcKHui

A B C D E F

2. 3anuimTe HOMEpa NPMBENEHHBIX HIKE STAIOB
pa3BUTHUS NIUTOBHUKA MY>KCKOTO B MPaBUILHOM
nocienoarenbHocT. OTBET 0hopMuUTE B
Ta0JIuLIE.

OO0pa3oBaHUE CIIOPOHOCSIIETO PACTCHHUS.

OO6pazoBanue 3apocTKa.

O6pazoBanue cop.

OOpa3oBaHUE 3UTOTHI.

OO6pazoBanue ramer.

PacceuBanue criop.

Mmoo o>

A B C D E F

1 Gamr — «3»
2 oayua — «d»
3 0ama — «5»

Tunosvie mecmul (npumep):
1. ®oTorerepoTpodHBIE OPTaHU3MBI:
a) HBIJICHOBBIE BOJIOPOCIIH;
0) OakTepuy rHUEHUS,
B) HUTpU(pULIUpPYIOIIKE OAKTEPHUHU; 1)
3eJICHbIE BOJOPOCIH.
2.Y MHOTOKJIETOYHBIX HBOTHBIX MUIIIEBAPEHHUE:
a) UCKIIIOYUTENILHO BHEKJIETOUYHOE;
0) BHYTpUKIIETOYHOE U BHEKJIETOUYHOE; B)
VCKJTFOUUTENIHO BHYTPHKIIETOYHOE.
3. Tumnsl rerepoTpodHOro MUTAHHUS:
a) TOJIO30MHBIN;
0) CUMOMOTHUYECKHIA; B)
canpoUTHBIN;
') Hapa3uTHYECKUH;
1) BCE TIEPEUNCIICHHBIE.
4. KakoB NpOLIEHT Mapa3uToB OT OOILEro yucia
BHJIOB Ha 3eMIIE:

a) 10 — 12 %;
0) 3 -5 %;
B) 6 — 7 %);

r) okoJo 15 %.
5.V KOro u3 nepeyucieHHbIX KUBOTHBIX YBEJINYECHA
clernas KMIIKa:
Q) HEMAPHOKOIBITHBIE;
0) *KBauHbIE TAPHOKOIIBITHBIE; B) CIIOHBL;

[TpaBrJIbHO BBIOpaH BapHaHT OTBETA —
1 Oamn

Tect u3 15 3amanuid,

0 0aioB — «3»
12 GamnoB — «4»
15 6aioB — «5»




') JICHUBIIBI,

) 3aifiieoOpasHbIE.

5.2. OIIeHO‘leIe MaTepHUaJibl 1JIsl IPOBCICHUS leOMe)KyTO‘lHOﬁ aTTeCTallumn

BOHpOCBI JUIA IOATOTOBKH K 3a4CTYy.

1.
2.

~w

© No o

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.
29.
30.

31
32.
33.
. I3MeHeHunst opraHu3MoB MPH MEPEXOI€ B COCTOSHUE aHAOM03a U TIPH BBIXOJIE U3

35.
36.
37.

Bo3HUKHOBEHUS )KU3HU — IIPEIONOTEHE3.

Hcropus pa3BuTHsI PECTaBICHHUIA O IPOUCXOKICHHUH KHU3HU. JTanbl OcoOeHHOCTH
HHEPreTHYECKOro 0OMeHa. 3HaYECHUE JIbIXaHUSL.

Oco0eHHOCTH BHYTPHUKIIETOYHOTO JAbIXaHUSI.

Crpoenne 1 (PyHKIIMH MUTOXOHIPUIA. DBOJIOLHOHHBIC H3MEHEHUSI CTPYKTYPBI
MUTOXOHPHIA.

Buemnee npixanue. Turbsl rasoo0MeHa.

OBOITIOLMS IbIXATEILHOM CUCTEMBI.

JIpIxaTenbHble MUITMEHTHI.

BHyTpUKIIETOUHOE MHUIIEBAPEHUE y  OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB.

HacnenoBanue onronerus y yenoBeka.

Ilon u nonronerwe.

Crapenue OOHOBIISIFOIIMXCS TKAHEH.

Anonros. Ero 3HaueHre B MHOTOKJIETOYHOM OpraHU3ME.

THIIbI KJIETOK U TKaHE! MO NPOJOKUTEIBHOCTH )KU3HU.

AyTOMMYHHAas! TEOPHSI CTAPEHMUSL.

Tpancrennsie popmbl. MeToipl X TOMy4YeHUs. 3HAUCHHUE.

Amnabuos. [lonsrue anabuosa. Kiaccuguxarus cocrosHYs OpraHu3ma.

Buper anaduosa.

M3meHeHus oprannzMa npH Nepexo/ie B COCTOSIHNE aHaOK03a U BBIXOJIa U3 HETO.
Meramepus. [lonstre metamepa, Moayist. THUIIbI METaMEPUH.

Oco0eHHOCTH MOJTYJIBHBIX OpPraHU3MOB. MOTY/IbHBIE U KOJIOHUAJIbHBIE OPTaHU3MBI.
[NonynsimoHHBIE 0OCOOEHHOCTH YHUTAPHBIX M MOTYJIBHBIX OPTaHU3MOB.

buocdepa. Hoocdepa.

CyIHOCTB KHU3HU. Y POBHU KHU3HU.

[Ipenenbl CIOKHOCTH KU3HU.

IIpu3Haku 1 CBOMCTBA KHUBOTO.

AKCHOMBI OHOJIOTHH.

Kierka — anemeHTapHas CTpyKTypHasi €IMHALIA BCEX KUBBIX CYIIECTB. Pazmepsl
KJIeTOK. Pa3HooOpasue KIeTok.

Hcropus pa3BUTHSI IPECTaBICHHI O TIPOUCXOKICHHUH >KI3HU. PaboTs! Penwy,
Crnomanmanw, [Tacrepa.

Bo3HukHOBEeHHME JKM3HM — 3aKOHOMEpHBIM XOJ pPa3BUTUS HaIIEH IIIaHETHI.
MuHepanbHasi 1 OpraHuyecKasi BOJTIOLIHS.

CoBpeMeHHBIE MPEICTABICHNUS O IPOMCXOMKICHUH KU3HHU. JTarbl 00pa3oBaHus
YKHUBOTO.

brorenernueckuii 3akoH. COBpEMEHHBIE ITPEACTABICHHUS.

Kraccudukaryis >ku3HEHHBIX COCTOSIHUI OpraHu3Ma.

Anabuos. [IprunHb! 1 BUBI aHA0HO03.

HETO.
3HaveHne aHabKro3a Py BO3HUKHOBEHUH KH3HU U B TPOIIECCE IBOJIOINH.
[TpakTHueckoe 3HaYeHNE CIIOCOOHOCTH K aHAOHO3Y.

OKOJOrusi-HayKa O 3aKOHOMEPHOCTSIX B3aMMOOTHOLIEHNI OPraHU3MOB CO CPENOH.




[loHsTHE O Cpele XU3HU. DKOIOTHYECKHE (AKTOPBI M WX KIACCUPUKALUSA 1O XapakTepy]
netictBus. HanpspbkenHocTs akTopa. [Ipenenst BBIHOCTUBOCTH. JIuMuTHpyronme GakTophl.

38. DBpHUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBL.

39. Abuoruueckue aktopsl. Temmeparypa. [IpucrnocoOeHrst OpraHu3MoB K peryJisiiyy,

TEMIIEPATypBbI.

TunoBble KOHTPOJIbHBbIE 3aJaHUsl [Jisi TPOBEPKH YPOBHA C(HOPMHPOBAHHOCTH
komnereHuu OIIK-2: CriocoOHOCTh MCTONIB30BaTh SKOJIOTUYECKYIO TPAMOTHOCTh U 0a30BbIE
3HaHUS B OOJIaCTH (DM3MKH, XUMHH, HayK O 3emiie U OWOJOTMH B JKU3HEHHBIX CHUTYallUsX;
[IPOrHO3UPOBATh  TOCIEACTBUS ~ CBOCH  NMPO(ECCHOHANBHON  JAEATENIBHOCTH,  HECTH
OTBETCTBEHHOCTH 33 CBOU PEIICHUSI.

Jran TunoBbie KOHTPOJIbHbIE 3aJaHUS 1JI5l OLlEHKH IMoka3arenu u
popmupoBanus 3HAHUI, yMeHH i, HABBIKOB (2-3 npumepa) KpUTEPUU
KOMIIeTeHI[UH, B OlLleHUBAHUS

KOTOPOM KOMIeTEeHIHH,
y4yacTByeT HKaJa
AUCHUTLINHA OI[eHUBAHUS
Jran 3 \Buinoanume 3adanue (npumep): IllpencraBpre Pedepar
Baanern: MUCbMEHHBIA aHATUTUYECKUI 0030p (pedepaT) mo  COOTBETCTBYET
HaBBIKAMU BBEIOpaHHOMY pasnerny  TeMbl BBIOpaHHOUW TeMe,
MCIIOJIb30BAHUS «(OBOIIOLIMSI TBIXAHUS. AHAIIN3
3HaHUH (B TOM UHpOpMaLIUN
quclie u pOBEJICH Ha
HKOJIOTUIECKHUX ) BBEICOKOM yYpPOBHE,
oOmeli  Owonoruu [POAHAIIN3UPOBA
TS HO  JOCTaTOYHOM
[IPOrHO3UPOBAHUS KOJIMYECTBO
[TOCJIEICTBUM CBOEM I TEepaTypHBIX
npo¢eccHOHATBLHO MCTOYHUKOB,
i JeATeNbHOCTH; Npe/ICTaBJICHHbIC
HaBbIKAMH, BBIBO/IBI -
HEOOXOTUMBIMH JTSI o0ocHoBaHkI — 10
OCBOCHMS 0aJ10B
TEOPETUICCKUX
OCHOB U METOJIOB Pecdepar
Ouosioruu u COOTBETCTBYET
PKOJIOTUHI BBIOpaHHOU TeMe,
aHaIN3
UHpOpMaLUU
NpOBEICH Ha
TOCTaTOYHOM
YpOBHE,
MCTIOJTb30BaHO
MaJIo
IMUTEpaTypPHBIX
MCTOYHUKOB,
BBIBO/IBI
000CHOBAHBI
HEI0CTaTOYHO — 7
0aJI0B
Pedepar




COOTBETCTBYET
BBEIOpAaHHOU TEME,
AHAITN3
nHpopMmaun
MpOBEICH Ha
HU3KOM  YPOBHE,
MCTIOJTb30BaHO
MaJIo
ITUTEPaTypPHBIX
MCTOYHUKOB,
BBIBO/IBI
000CHOBAHBI
HET0CTAaTOYHO

NJIN

Pedepar
COOTBETCTBYET
BbIOpaHHOU TEME,
aHaIN3
UHPOpMALIUN
pOBE/IeH
NTOCTATOYHOM
YpOBHE,
MCII0JIb30BaHO
MaJIo
ITUTEepaTypHBIX
MCTOYHUKOB,
BBIBO/IbI
OTCYTCTBYIOT — 5
0aJliI0B

Ha

Pedepar
COOTBETCTBYET
BbIOpaHHOM TeMe,
OJTHAKO
uHpopMalus  He
MPOAHATN3UPOBA
Ha, UCTI0Jb30BAHO
Majo
ITUTEepaTypHBIX
MCTOYHUKOB,
BBIBO/IbI
OTCYTCTBYIOT — 3
0aJu1a

Oran 3

YMeTh:
MCITOJIB30BaTh
0a30BbIE 3HAHUA B
o0acTH obmei
OHOJIOT U B
PKU3HEHHBIX
CUTyallusX |

JIJIA

\Buvinoanume 3adanue (npumep):

3. VkaxuTe, K KAKUM OTHEIaM MpUHAJJIeKAT
[epeyucieHHble HiKe pacTeHus. OTBET oopMUTE B
TadJuLe.

PACTEHUI:
G. T'uHKTO

OTJEJIbI:
8. [TokprITOCEMEHHBIE

OTnenbl yKa3aHbl
MPABHUIIBHO,
ommOoK HeT — 3
0aJ1a

OTaensl yKazaHbl
YaCTUYHO, OIITHOKH




pelIeHus
Mpo¢eCCHOHATHHBI
X 3a/1ay;
COCTaBJIATh
[IPOTHO3BI
OCIENCTBUI
poecCHOHATBLHO
1 JIeSITeILHOCTH,
HECTH
OTBETCTBEHHOCTD 3a
CBOW pEILICHVIS,
peraTh
00111€0MOJIOTHYECK
1€ TIPOOJIEMBI

NIBYJIONACTHOM 9. Moxobpa3zHbie

H. XBo 10.  ITamopoTHHUKOOOpa3H
MOJICBOI Bl

. Xnamumno 11. JInmaitauku
MOHa/1a 12. Bogopocmnu

J. Kykymku 13.  T'onocemenHbie
H JIeH 14. XBOIIIEBUTHBIC

K. erpapus
HCJIaHJICKas

L. IIIumoBHH K
MaMcKHui
A B C D E F

4. 3anumure HOMeEpa IPUBEICHHBIX HUKE STANOB
Pa3BUTHA IIUTOBHUKA MYXKCKOT'O B HpaBI/IJH)HOI\/JI
nocneaoBarenbHocT. OTBET 0opMuUTE B
TadnuIe.

OO6pazoBaHue CIOPOHOCSIIETO PACTEHHUS.

OO6pazoBanue 3apocTKa.

O6pazoBanue crop.

OO6pazoBaHue 3UroTHI.

OO6pazoBaHue ramer.

PacceuBanue criop.

FrAS—IO

A B C

TOITYILIEHBI HE
0oJyiee 4yeM B ABYX
crombmax — 2
0aJ1a

OT/eIbl YKa3aHbI
YACTUYHO, OIIMOKH

ITOITYIIICHBI He
OoJiee ueM B Tpex
cToa0Iax -1
0aJI

OTzaenbl yKa3aHbl
YACTUYHO, OIIMOKH

NOITYIICHBI He
0oJjiee yeM B Tpex
cToa0Iax - 0
0aJL1I0B

1 Gayut — «3»
2 Oamna — «4»
3 Oawa — «5»

dran 3
3HATh:
0a30BbIC MIOHATHUS,
TEPMUHBI,
[TPUHITUTTBI B
o0yacTu oom1ei
OHOJIOTHH;
(dhyHIaMEHTATbHBIC
paszzmensl  oOriei
OMOJIOTHH,
OCHOBHBIE
KOHIIENIINK |
METOBI
OHOJIOrHYECKUX
HAyK,  CTPaTErHIo
COXpaHCHHSI
OGuopazHooOpazus u
OXpaHbI
[IPUPO/IBL;

Tunosvie mecmul (npumep):
6. @oTorerepoTpodHbIEC OPraHU3MBI:
a) 9BIVIEHOBBIE BOJAOPOCIH;
0) 6akTepuy rHUEHMUS;
B) HUTpUDULKpYIOLUEe OaKTepuu; 1)
3eJIeHbIE BOIOPOCIH.
7. Y MHOTOKJIETOYHBIX KUBOTHBIX IUIIICBAPCHHE:
a) UCKJIFOUUTENIbHO BHEKJIETOUHOE;
0) BHyTpuKII€TOUHOE 1 BHEKJIETOYHOE; B)
VCKJTIOUNTENIEHO BHYTPUKIIETOYHOE.
8. Tumbl reTepoTpoHOTO MU TAHHS:
a) TOJIO30MHBIN;
0) CUMOMOTHYECKHIA; B)
canpo(UTHBIH;
') Mapa3uTHICCKU;
1) BCE IEPEUUCIICHHBIE.
9. KakoB mpoIIeHT mapa3uToB OT OOIIETO YHCIa
BHJIOB Ha 3eMJIe:
a) 10 — 12 %j;
0) 3 -5 %;

B) 6 — 7 %;

[IpaBuinbHO
BbIOpaH BapUaHT
oTBeTa — 1 Gamn
Tect 15
BaJTaHUi,

nus3

9 0aIoB — «3»
12 GamnoB — «4»
15 6amwnoB — «5»




r) okoJio 15 %.

10. Y KOro U3 mepeurcaeHHBIX )KUBOTHBIX
VBEJIMUEHA clienasi KUIIKa:

a) HETTAPHOKOIIBITHBIE;

0) »KBauHbIE TAPHOKOIIBITHBIE; B)

CJIOHBI;

') JICHUBIIBI,

1) 3aiilie00pa3HbIe.

MMPUJIOKEHHUE 2

6. YHEBHO-METO/IMYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PexomeHnayemasi JuTeparypa

a) OcHOBHas IUTEpaTypa:

1.

byrepo, H. B. O6mas 6uonorus : yae6Hoe nocobue / H. B. byrepo, H. A. Uneuna. —
Viesaaosck : Yal'TIV um. U.H. Viuesanosa, 2017. — 238 ¢. — ISBN 978-5-86045-907-6.
— Texkcr : amektpoHHbId // JlaHb : 3MeKTpOHHO-OMOMMOTe4Has cucrema. — URL:
https://e.lanbook.com/book/112087 (mara oOpamenus: 27.03.2021). — Pexum mocrymna:
JUTSL aBTOPH3. MOJIb30BATEIICH.

Coxkomnoa, T. B. O6mas 6uonorus : yaeoHoe mocooue / T. B. Cokonosa, C. B. Kanunauna.
— Camnkrt-IlerepOypr : CIIOI'TIY, 2015. — 96 ¢. — ISBN 978-5-7422-4930-6. — Texkcr :
NEeKTpOoHHBIH  //  Jlamb :  2JNeKTpoHHO-OMOMuMoTewyHas  cucrema. —  URL:
https://e.lanbook.com/book/89819 (nata oOpamenus: 27.03.2021). — Pexum gocryma:
JUIsl aBTOPH3. TOJIb30BaTEIIEH.

0) JlononHuTeNbHAS IUTEpaTypa:

1.

B

KysnemoBa T A. OOmas Ouonorusi. Teopuss u mpaktuka: yuedHoe mocooue / T. A.
KysnenoBa, 1. A. baxenoBa. — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2017. —
144 c. —[OnektponHsIii pecypc].- Pexxum nocryma: hitps://e.lanbook.com/book/91883
Ps6uesa C .A. OOmias 6uosnorust 1 Mukpoouosnorus: yueonoe nocooue / C. A. Psabuesa. -
Crasponons: CKOVY, 2016. - Y. 1. O6mias ouonorus. - 149 c.: ui.; [ DneKTpoHHBIH pecypc].
— Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=459250

MupomaukoBa E. O0mas 6uosiorusi: ¢ OCHOBaMH OHOJIOTHH THAPOOMOHTOB: yueOHOE
nocobue / E. MupommnukoBa, I'. Kapnosa. - Openbypr: OI'Y, 2011. - 621 c.: un,;
[Onekrponnbiii  pecypc]. — Pexum  goctyma:  http://biblioclub.ru/index.php?
page=book&id=259272

Tynskosa O. B. buonorus: yuebnuk / O. B. Tynskosa. - Mocksa: upexkr-Meaua, 2013.

- 449 c.: un., Tabm., cxem. - ISBN 978-5-4458-3821-0; [OnekTpoHHbIi pecypc]. — Pexum
noctyma: http://biblioclub.ru/index.php?page=book&id=229843

Buonorus pazmHoxeHnus u pazButusi: yuebnoe nocodue / B. I1. Bukropos, B. H. 'onus,
H. M. KimtounukoBa u 1p. - Mocksa: MIIT'Y, 2016. - Y. 1. bakrepuu. ['pu0sl 1 mTunIaifHUKH.
Pactenus. - 160 c.: . - bubnuorp. B kH. - ISBN 978-5-4263-0414-7; [DneKTpOHHBIH
pecypc]. — Pexxum poctyma: http://biblioclub.ru/index.php? page=book&id=471783



https://e.lanbook.com/book/91883
http://biblioclub.ru/index.php?page=book&id=459250
http://biblioclub.ru/index.php?page=book&id=259272
http://biblioclub.ru/index.php?page=book&id=259272
http://biblioclub.ru/index.php?page=book&id=259272
http://biblioclub.ru/index.php?page=book&id=229843
http://biblioclub.ru/index.php?page=book&id=471783
http://biblioclub.ru/index.php?page=book&id=471783

MNPUJITOKEHME 3

8. METOAUMYECKHUE MATEPHUAJIBI JUIS1I OBYYAIOILIMUXCS 10O OCBOEHUIO

1. Tematuka pedepatoB u METOJIMYSCKHE pEeKOMEHIalu §(0)
HX HAIIMCAHUIO.
Tewmbr pedepaTos.
1. cropust pa3BUTHS MIPEACTABICHUIN O POUCXOXKICHUN KU3HHU.
2.0co0EHHOCTH SHEPTETUIECKOro 0OMeHa. 3HAUCHUE JTbIXaHUSI.

3.Crpoenrie ¥ (QYHKUMM MHUTOXOHAPUH. OBOJIOIMOHHBIE W3MEHEHHUS CTPYKTYphI
MUTOXOHIPUH.

4, 3BOJIIOIII/I$I I[LIX&TGJII)HOI\/JI CHUCTCMBEI.
JIpIxaTeabHBIC MMTMEHTHI.
5.[TumieBapeHre y OJHOKJICTOUHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB.
6.HacnenoBanue 1oaroneTvs y 4enoBeka.
ITon m monronerue.

7.Anonro3. Ero 3HaueHue B MHOTOKJIETOUHOM OpPraHu3Me.

Tunb! KIETOK ¥ TKaHEeH 10 MPOJOJDKUTEILHOCTH JKU3HU.

AyTOUMYHHAs! TEOPHSI CTAPEHMUSL.

8. Tpancrenssle (hopMbl. MeTozbl MX MOTy4YEHHs. 3HAaUCHUE.

9. Anabuno3. IlonsTre anabuosa. Kinaccuguxarys cocTosHUs OpraHu3Ma.

Buper anaduosa.
W3menenus opranusma Ipu nepexo/ie B COCTosAHNE aHa0Mo3a 1 BbIxoza u3 Hero. 10.Metamepust.
Ionsitre Metamepa, MOyIisl. THITBI METaMEpUH.
Oco0eHHOCTH MOAYJIBHBIX OpraHU3MOB. MOTyJIbHbIE M KOJIOHUAJTbHBIE OPTraHU3MBI.
INonynsimoHHBIE 0COOEHHOCTH YHUTAPHBIX U MOJYJIBHBIX OPTaHU3MOB.

11. buocdepa.

12. Hoocdepa.

13. CynHoCTh %HU3HU. Y POBHU JKU3HU.

ITpenernsl CI0XKHOCTH KU3HU.
[Ipu3Haky 1 CBOMCTBA KUBOTO.

15. Knetka — sneMeHTapHasi CTpPYKTypHasl €JMHHILIA BCEX JKUBBIX CYILIECTB. Pa3mMeps! KIIETOK.
Pa3nooOpa3zue kieTok.
Hcropust pa3BuTHs MpeJicTaBIeHN 0 MporcXoxkIeHnn xu3Hu. Pabotel Peu, Cromutannany, [acrepa.

16. BO3HMKHOBEHHE KU3HU — 3AKOHOMEPHBIM XOJ1 Pa3BUTHS HAILIEH TUIaHEThl. MUHepanbHas 1

OpraHU4ecKast SBOJIOLHS.

CoBpeMeHHBIE MTPEICTABICHUS O MPOUCXOXKICHNUH KU3HHU. DTarbl 00pa30BaHuUs )KUBOTO.
17.buorenernyeckuii 3akoH. COBpEMEHHBIE MPEICTABICHHSI.




Kraccuuxarms ®U3HEHHBIX COCTOSIHUM oprannsma. 18 AHabno3.
[TpranHbL 1 BUBI aHAOHO3A.
V3meHeHMst opraHu3MOoB MPH NIEPEXO0IE B COCTOSIHUE aHAOM03a M TIPU BBIXOJIE U3 HETO. 3HAYCHUE
aHa0no03a IPY BOSHUKHOBEHHH >KU3HH M B TIPOLIECCE SBOJIFOLIIH.
[IpakTueckoe 3HaYeHHE CIIOCOOHOCTU K aHAOMO03y.
19.Okosorus-Hayka O 3aKOHOMEPHOCTSIX B3aMMOOTHOLICHHH OPraHM3MOB CO  CPEIOi.
[onsTre o cpeae KU3HHU. DKOJOrmyeckre (hakTopbl M MX KIACCH(PUKALMA 110 XapaKTepy JNeHCTBHUS.
HanpspkerHocts (akropa. [Ipenenst BeiHOCIMBOCTH. JIMMuUTHpYIOIHE (DaKTOPHI.
20. OBpHOMOHTHBIE 1 CTEHOOMOHTHBIE OPTaHU3MBI.
Abunornueckue ¢aktopel. Temneparypa. Ilpucmocobnennss OpraHu3MOB K — PETrYISLUH
TEMIIEPaTypHbI.

METOANYECKHUE PEKOMEHIALIM

Pedepar — 3to nmucrmennas padbora oobemom 10-18 nedaTHBIX CTpaHUI], BHITOTHSIEMAs
CTY/ICHTOM B TCUCHHE JJTUTESILHOTO CpOKa (OT OJTHOW Henenu 10 Mecsna). B pedepare HykHbBI
pa3BepHYTHIC APTYMEHTBI, PACCYKICHUS, CpaBHEHUSI. MaTepuall o1aeTcsl He CTOJILKO B
Pa3BUTUHU, CKOJIBKO B (hopMe KOHCTaTanuu win onucanus. Coaepxanue pedepupyemMoro
MIPOM3BE/ICHUS U3JIaraeTcsi 00bEKTUBHO OT MMEHH aBTOPA.

Crtpykrypa pedepara:

TUTYIBHBIN JTUCT
1. ITocne TUTYNBHOTO JIUCTa HA OTJEJIBHOM CTPaHUIIE CIIEAYET OrIaBJIeHUe (IUIaH,
coJiepKaHue), B KOTOPOM yKa3aHbl Ha3BaHUs BCEX pa3ziesioB (IIYHKTOB IJIaHa) pedepaTa
¥ HOMEpA CTPaHUIL], yKa3bIBAIOII[IE HAYaJI0 3TUX Pa3/IesioB B TEKCTe pedepara.

2. [Tocne ornasnenus cienyet BBenenue. O0beM BBeAeHUs cocTaBser 1,5-2
CTPaHHUIIBI.
3. OcHoBHast yacTh pedepara MOKET UMETh OJJHY WJIM HECKOJIBKO IJ1aB, COCTOSAIINX U3 2-3

naparpadoB (MOAMYHKTOB, pa3/IesIOB) U MPEIoIaraeT OCMBICIEHHOE U JIOTHYHOE
M3II0’KEHUE TTIaBHBIX TIOJIOKEHUN U UJeH, cofepKaluxcsl B U3y4deHHOU nuteparype. B
TEKCTE 00A3aTEILHEI CCHIIKHA HA MNEPBOUCTOUYHUKHU. B Tom cJ1ydac €CJiu HUTUPYCTCA U
UCIOJIb3YETCS UbsA-THO0 HEOpIMHAPHAS MBICIIb, U/ES, BEIBOJI, TPUBOIUTCS KAaKOH-THOO0
uudpoit maTepual, TabJIUIly - 00s3aTEIbHO CACIANTE CCHUIKY Ha TOTO aBTOPa y KOTO BBI
B3SUIH JaHHBIA MaTepual.

4, 3akiroueHue COJACPIKUT TJIAaBHBIC BBIBOJIbI, © UTOTY U3 TCKCTA OCHOBHOM qaCTu, B HEM
OTMEYaeTCsl, KaK BBIMOJHEHBI 33a7jauydl U JOCTUTHYTHI JIM LeNu, chOpMyaupOBaHHBIE BO
BBCJICHUMU.

S. [TpunoxeHne MOXeT BKIIOYATh T'papUKH, TAOIUIIBI, pacueThl.

6. bubnuorpadust (cnucok TuTepaTypsl) 3/1€Ch yKa3bIBaeTCs pealbHO

UCIOJIb30BaHHAs JUIsl HanMcaHus pedepata aureparypa. ClMCcoK COCTaBIsAETCS
COTJIACHO MpaBujaM Oubirorpauyeckoro OnucaHusl.

2. MeToauveckue peKOMEH/IallUN TI0 OpTraHU3aI[ui CaMOCTOSATEILHOU PaboThI

CTYJIEHTOB.

CamocrosTenpHbIe padOTHI IPEICTABIISIOT COOOM OJIMH W3 OCHOBHBIX BHIOB YUeOHOU
NesITeNbHOCTH CTy/IeHTOB. Ha coBpeMeHHOM 3Tarne 00pa3oBaHus STOMY BUAY ACSITEIbHOCTU
MPUIAETCS CYNECTBEHHOE 3HaUYCHHE. BBIMOTHEHNE CAaMOCTOATENBLHBIX paboT CIIOCOOCTBYET
CO3HATENFHOMY YCBOEHUIO TEOPETHUECKOT0 MaTepuaa, BEIpadOTKe HaBBIKOB PAOOTHI C
JTUTEpaTypoO, MOMOTAET B MOJATOTOBKE K 3aueTy. KpoMe Toro, 3T0 0MH U3 BUIOB TEKYIIIETO
KOHTPOJISl B pEHTUHTOBOI cUcTeMe 00y4eHusl.

OcHOBHas 4acTh IPeJIaraéMbIX 3aIaHUK JIJIS CAMOCTOATENIbLHON paboThI HalleJIeHa Ha
M3y4YeHHUE TEOPETUYECKOro Marepuaia. s caMoCTOSITENIbHOTO U3yYEHHUS CTYACHTaM




MPEUIOKEH MaTepua, KOTOPbIi He pacCMaTPUBAETCS HA JIEKIMAX WM pacCMaTPUBACTCS JIHIIb
0030pHO.
TpeboBaHUs K OTYETHOCTHU:
3agaHust He0OOXOAUMO BBIIOJIHUTE B TETPAIH JUIsl CAMOCTOSATENIBHBIX padOT M0 MJIaHy:

1. dopmynupoBka Bompoca;

2. OrtBeT Ha BOMPOC;

3.  Crnucok UCHOJIb30BAHHON JIUTEPATYPHI C YKA3aHUEM CTPAHUII.

TeMbl U1 CaMOCTOATENILHOTO N3YYEHUS:

Tewmsl k pa3aeny "Jlpixanue".

1.CtpoeHre ¥ (QYHKIMM MHUTOXOHIPHNA. OBOJIONMOHHBIC W3MEHEHHS CTPYKTYPBI
MUTOXOHJPHUH.
2.Buemnee apixanue. Tuibl ra3000MeHa.
3.DBOIOLNA JBIXATEIHLHON CUCTEMEL.

Temsbl npezentanuii k pazaeny "l[lutanue"

1.Iluranue — OTMH U3 OCHOBHBIX TIPU3HAKOB M3HU. CyHOCTh nuTanus. Kimaccudukarst
OPraHU3MOB 10 UCTOYHHKAM HCIIOIB30BaHUs SHEPTHU U yriiepoa. 2.DOTOCHHTE3 Kak crocod
00pa3zoBaHus OPraHMYECKUX BEIIECTB U SHEPTHH.

3. Bo3HukHOBeHHE pOTOBOrO armapara, auddepenimanys kumedHoi Tpyoku. [Tumesapenne. Turbt
nuuieBapeHus. buoxumumueckass ajganranus K nuie. [IumieBble OTHOLIEHMS, UX IEPBOCTENIEHHAS
BAKHOCTb. THIbI MUIIEBBIX OTHOLIECHU.

Tewms! k pazaeny "ITPOUCXOXIEHUE )XM3HN"

1. Victopust pa3BUTHS IPEACTABICHUI O TIPOUCXOXKICHNH KU3HH. [ UTIOTE3bI BOBHUKHOBEHUS
KU3HU.

BO3HUKHOBEHHE KU3HU — 3aKOHOMEPHBIH 3Tall pa3BUTHS IIAHETHI.

2. XpOHOJIOTUsl UCTOPUM 3eMITU. JTaIlbl CTAHOBJIEHUS! ’KU3HU. METO/bI T€0XPOHOIOTHH:
crparurpadusi, MeTo/bl A0COMIOTHOM TI'€OXPOHOJIOIHMH, MaJeOHTOJIOTHYEeCKUH MeTo[. (OCHOBHbIE
nojipaszaeseHust Mex1yHapoTHON Te0XPOHOJIOTMYECKON MIKaJIbL. [ eoXpoHoIornyeckas Tadmia. Jrarbl
CTaHOBJICHUsI aTMOC(EPBI U Pa3BUTHSA KU3HH. Hen3z0e:KHOCTh BOSHUKHOBEHUSI pa3yMa.
KOHTPOJIBHBIE BOITPOCHI 11O TEMAM ITMTAHUE U JIbIXAHUE
IIuranue — oavH U3 OCHOBHBIX NTPU3HAKOB KU3HU. CyIIHOCT
MTUTaHHUS.

Knaccuduxaryst opraHu3MOoB 110 HCTOYHMKAM HCHOJIB30BAHMS SHEPTUM U yriieposia. PDOTOCHHTE3 Kak
crocod 00pa3oBaHuUs OPraHUUECKUX BEIIECTB U SHEPTHH.

OcobeHHocT (hOTOCHUHTE3A TPOKAPUOTOB. POTOCUHTES

pacTeHuil.

OCOOEHHOCTH CBETOBBIX U TEMHOBBIX PEaKIil.

Pa3noobpa3zue THNOB poTOCHHTE3a Y pa3HbIX FKOJIOTHYECKUX rpynn pacteHuil. [Iyts C4.
CAM-nyTs.

DOTOCHHTE3UPYIOIINE TUTMEHTHI. Pa3HOOOpa3ue mpoiieccoB OMOCHHTE3a Y PaCTEHHIA.

XeMOCHHTES.

I'ereporpodHoe nuTanue, ero CymHOCTb.

Turibt reTepoTpo(P)HOr0  MUTAHMS:  TOJO30HMHBINA,  CanpO(UTHBIN, CHUMOMOTHYECKHIA,
MApa3UTUICCKHIA, UX OCOOEHHOCTH. 3HAYCHHUE B TIPUPOJIC.

Croco0bI TOI030HHOTO MUTAHUSL Y PA3HBIX TPYII KUBOTHBIX.

OBOJIIOIIMOHHEIE N3MEHEHM.

Bo3HukHOBeHME poTOBOIO arnmapara, quddepeHurays kumeyHon Tpyoxu. [Tuiesapenue.

Tuns! nuieBapenus. buoxumudeckast aqanTHIMs K THILE.




[IreBble OTHOLIEHHMS, MX TIEPBOCTENICHHAS BAKHOCTD. THIIbI

IMUILEBBIX OTHOILICHUH.

DHepreTuuecKuii 00OMeH — OJTHO U3 OCHOBHBIX CBOMCTB >KMBOM MaTepur. OcOOEHHOCTH
SHEPreTUYecKoro ooOMeHa.

MHuUTOXOHIpUH, CTPOSHHE, pa3HOOOpas3ue, QyHKITHH.

bronornueckoe okuciaeHue.

OO111ast XapaKTepPUCTUKA KIIETOYHOTO JAbIXaHHsI. DTaIlbl

KJIETOYHOT'O JIbIXaHUSL.

AnpoOHOe U aHa’poOHOE JAbIXaHUE.

OpraHu3MeHHBIA 1 TIOMYJISIIIMOHHBIN ypOBEHbh OMOHEpreTHKy. BHerHee

JIbIXaHHE.

TpeboBanus K 1bIXaTeIbHONH TOBEPXHOCTH.

OcHOBHBIE HAINPABJICHUS YBOJIIOIMH JIbIXaTeIbHON cucTeMbl. HapyxHbie

MTOKPOBBI KAK OPraH JbIXaHUSL.

[ToTpeOHOCTH B CHEIUATN3UPOBAHHBIX JIBIXaTETIBHBIX CTPYKTYpaxX U MUTMeHTaX. JKaopsi,
JIETKUE, TUTTbl BEHTWISLIUU JIETKUX.

3

KOHTPOJIBHBIE BOITPOCBI 110 TEMAM IIMTAHUE W JAbIXAHUE pna
CaMOKOHTPOJIA

[Iuranue — oarH U3 OCHOBHBIX MTPU3HAKOB KU3HU. CyIIHOCTh

IIUTAHUSL.

Knaccuguxarys oprani3MoB 110 MCTOUHHKAM HCIOJIB30BAHUS SHEPTUH U yriieposa. POoTocuHTE3 Kak
cr1ocod 006pa3oBaHuUs OPraHUYECKUX BEILECTB U SHEPIUM.

Ocobennocty poTocuHTE3a MPOKAPUOTOB. POTOCHHTE3

pacTeHwuil.

OCOOEHHOCTH CBETOBBIX M TEMHOBBIX PEaKIIUI.

PazHooOpazue TUIoB (pOTOCUHTE3a y pa3HbIX SKOJIOTHUecKuX rpymm pacteHuid. Ilyts C4.
CAM-nyTb.

@DoTOCHHTE3UPYIOLE MUTMEHTHI. PasHooOpa3ue nmporieccoB OMOCHHTE3A Y pacTEHUH.
XeMOCHHTES.

I'erepoTpodHOE nMUTaHME, €TO CYHTHOCTD.

Twuribt reTepoTpoHOr0  MUTAHUS: TOJIO30MHBIA, CanpoOPUTHBIA, CHUMOMOTUYECKUIA,
Mapa3UTHYECKUH, UX 0COOEHHOCTH. 3HaYEHUE B IIPUPO/IE.

CriocoObI To1030MHOT0 MUTAHUS Y Pa3HbIX TPYIT KUBOTHBIX.

OBOJIOLIMOHHBIE U3MEHEHMSI.

BosnukHOBeHHE poToBoro anmnapara, quddepeHpanys kumeyHon Tpyoku. Iuiesapenue.
Tuns! nuiueBapenys. buoxummdeckas agantws K nuuie. [Tumessle

OTHOILIEHHUS, UX TIEPBOCTENIEHHAS! BaXKHOCTb.

THunbl NUIIEBBIX OTHOLICHUH.

DHepreTHyecKuii 0OMEH — OJTHO M3 OCHOBHBIX CBOMCTB >kHMBOW MaTepun. OcCOOEHHOCTH
SHEPreTHYEeCKOro oOMeHa.

MutoxoHipun, cTpoeHue, pazHooOpasue, GyHKIHH.

buonornueckoe OKUCIEHHE.

OOr1as XxapakTepUCTHKA KJIIETOUYHOTO JIbIXaHHsL. DTarbl

KJIETOYHOT'O JIbIXaHHUSI.

AspobHOE U aHadPOOHOE JbIXaHHE.

OpraHu3MeHHBII U TOIMYJISAIMOHHBIN ypOBEeHb OHOSHEpreTuky. BHerHee

JIbIXaHUE.

TpeboBanus K JpIXaTeIbHON MOBEPXHOCTH.

OcHOBHbIE HANPaBJICHUS 3BOJTIOIUH JIbIXaTEIbHON CHCTEMBI.




Hapy>kHble TOKPOBBI KaK OpPraH JbIXaHHUS.
[ToTpeOHOCTH B CEMATN3UPOBAHHBIX IBIXATEIbHBIX CTPYKTYpaxX U MUTMEHTaX.
DKaOpbl, 1erkue, THITbl BEHTWIALMN JIETKHX.

4.DJIeKTPOHHbIE IIPE3EHTALINN.
Tembl ipe3eHTanuii Kk pazaeny "Jpixanue".

1.Ctpoenne W (YHKIMH MUTOXOHIPUH. OBOJIOIMOHHBIC W3MEHEHHS CTPYKTYPHI
MUTOXOHPUH.
2.Bremnee npixanue. Tumbl razooOMeHa.
3.9BOMIOLHMS IBIXaTEIBHON CHCTEMBL.

Tembl npe3eHTanuii k paszaeny "[lutanue"

1.ITutaHne — 0JUH U3 OCHOBHBIX IPU3HAKOB KM3HU. CylHocTh nutanus. Kinaccudukarms
OpPraHM3MOB IT0 UICTOYHHUKAM HCIIOJIB30BaHMUS SHEPTHH U yrieposa. 2.DoTocuHTe3 Kak criocod
00pa30BaHUs OPraHMYECKUX BEILECTB U SHEPIUHU.

3. Bo3HuKHOBEHHE POTOBOrO amnmaparta, auddepeHunanus kumednon Tpyoku. [Tuesapenue. Tumbl
nuieBapeHus. buoxumudeckas amanrtaims K nuiie. [IuieBble OTHOIICHHS, WX TIEPBOCTEIIEHHAS
BRKHOCTB. THITBI MUIIIEBBIX OTHOILICHUH.

Tembl npe3enTanuii k pazaeny "[IPOUCXOXIEHUE XXM3HN"

1. Vcropust pa3BUTHS NIPEACTABICHNAN O IIPOUCXOKACHUHN JKU3HU. | UTIOTE3bI BOSHUKHOBEHUS
PKU3HU.

[BO3HUKHOBEHHE KM3HU — 3aKOHOMEPHBIN dTaIl Pa3BUTHSI TIAHETHI.

2. XpOHOJIOTUSI UCTOPUU 3€MJIM. OTalbl CTAHOBJIEHHUS XU3HU. MeToAbl T€OXpPOHOIOTUH:
crparurpadusi, MeToAbl aOCOTIOTHOM TE€OXPOHOJOTHH, MAJICOHTOJOrHYecKHui MeToJl. OCHOBHBIE
nozipaszienieHuss MexXTyHapoTHOM T€OXpOHOJIOTMYECKOM HIKaibl. ['eoxpoHonormueckas TabiuIa.
DTarbl CTaHOBJIEHUS aTMOC(EPhI U pa3BUTHS KU3HU. Hen30e:KHOCTh BOZHUKHOBEHUS Pa3yMa.

OCHOBHBIE TPEBOBAHUA:

"I uH(popMaIys 10 3asBIEHHONH TeMe JI0JKHA COOTBETCTBOBATH NPUMEPHOMY
IUIaHY;

7 ¢aktuyeckue ommnOKu, N30bITOK HH(OPMALIUK JOKHBI OTCYTCTBOBATh;

"1 odopmiieHre npe3eHTanuu (rpaduyeckoro, 3ByKOBOIO, aHUMAIIIOHHOIO)

JOJDKHO COOTBETCTBOBATH COJIEPIKAHHIO TMPE3CHTAINU U CIIOCOOCTBOBATH

MIOJTHOMY BOCTIPHSITHIO WH(OPMAIIHH;

o0s13aTelleH CIIMCOK UCIIOIb30BaHHOM auTepaTypsl 1 IHTepHET-pecypcoB;

"] MOArOTOBJICHHBIE MPE3CHTALIMH 3aCTYIIMBAIOTCA U 00CYKJAIOTCS HA 3aHATHUSAX.

J

6. TpeOoBaHUS K PEUTHHT-KOHTPOJIIO.




Ne Moz Bun ®opma 0TYETHOCTH M KOHTPOJIS Howmep MaxkcumanbHoe Bcero
yist | KOHTPOJISA yaeOHOI KOJIMIECTBO OaiToB
HEeAEIH 0aJIoB
Texkymmii  |[JIoknanbl, OTBEThI HA JEKIUOHHBIX
1 BaHSTHAX, YJIEKTPOHHBIC €KEHE/ICIBbHO 30 50
pe3eHTALUU
KonTpospHas pabora 30 20
Texkymmuii  |[JIoknanbl, OTBEThI HA JEKIUOHHBIX
BaHSTHAX, JJIEKTPOHHBIC €KEHE/IeIBbHO 30
Mpe3eHTaluu 50
2 KonTponpHas paboTa 37 20
glf;gemym 3auet 38 100
MNPUJIOXKXEHUE 4
9. CBeienusi 06 00HOBJIEHHH Padoyeil MPOrpaMMbl AMCHUTIIMHBI (MJIH MOIYJIs)
. . Onucanue
No OOHOBNIEHHBIH pa3aen padoueit PexBu3uTH JOKyMEHTA,
ILII. MPOTPaMMBI JUCIUTTHBL BHeceHHH)f YTBEPIMBIIETO H3MEHEHHUS
W3MEHEHUH
1. [lepedens mporpaMmHOTo obecredeHus (B nepeveHs [TpoTokon 3aceqanus Kaeapol
[IPOrPaMMHOTO 3oonoruu u hrzuonoruu Ne 6 ot

oOecnieuenus nobasneH [26.04.2024 r
MHOTOQYHKIIMOHABHBIH
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