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J.1.Hyraiiryiosa Xwmenesa .M.
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9-9 knacchl

9 «b» ximacc
Ha 2022— 2023 rox

Yyunrens OMOJIOTHH:
PoiOkuna 305 UBaHOBHA,
BbICIIASI KATETOpPHs

2022 — 2022 y4eOHblii roj



Ne HaumenoBanue Hara | Jata |OcHOBHBIE BUJIbI I€ATEIBHOCTH
/T paszenoB U TeM miaH. | gakt [|oOywaromuxcs
Beencuue (3u)

1. Texnuka 6e3omacuoctu | 2.09 Ornpenenatb MeCTO OMOJIOTHH B CUCTEME
Ha ypoKax OMOJIOTHH. HayK. OLIeHUBATh BKJIAJ] Pa3INYHbBIX
buonorus- nayka o YUEHBIX-OMOJIOTOB B pa3BUTHE HAYKH
KHUBOU MPHUPOJIE. ouonoruu

2. MeTob1 UcceI0OBaHUS Bb11€sTh OCHOBHBIE METO/IbI
B Omonoruu 509 Ouonorndeckux uccieaoBanuii. OObICHATH

' 3HaYeHUE OUOJIOTUH
TSI TOHUMAaHWSI HAY9HOUH KapTUHBI MHpa

3. CyIIHOCTb KU3HH U 9.09

CBOCTBA KUBOTO
Kierounslit ypoenb(104)

4 [TpoBepounas pabora Ornpenensars NpeaMeT, 3aJa4i U METOIbI
o Teme «BBenenue». UCCJICIOBAHMS LIUTOJIOTUN KaK HayKH.
[wuTosiorus — Hayka o 12.09 OOBACHSATD - 3HAYECHUE ITUTOJIOTHIECKUX
KIIETKE. WCCJICTOBAHUM [JIsl pa3BUTHUS OHMOJIOTUU U

JIpYrux OMOJOTMYECKUX HayK
3) Knerounas teopust 16.09 OOBsACHATH 3HaYEHHUE KJIIETOUHOM Teopuu
' JUTSL pa3BUTUS OMOJIOTUU
6 XHWMHYECKUHI COCTaB CpaBHUBaTh XUMUYECKUH COCTAB )KUBBIX
KIJIETKU OpPTaHU3MOB H T€J HEKUBOU MPUPOIHI,
19.09 JIeTIaTh BBIBOJbI HA OCHOBE CPABHEHMUSI.
OOBACHATH POJIb - HEOPTrAHUYECKUX U
OpraHMYECKUX BEIIECTB B KIJIETKE
7 CrpoeHue KIeTku XapakTepu3oBaTh KJIETKY KakK €IUHUILY
JKUBOTO. BBIAENATh MpU3HAKU CTPOCHUS
KJIeTKU. Pa3znuyare Ha TabnMIIax U TOTOBBIX
23.09 MHUKpOIIpenapaTrax OCHOBHBIE YaCTH U
opra"ous! kinetku. HaGmtonats u
OTIHCHIBATh KJIETKU Ha TOTOBBIX
MUKpoIpenaparax
8 OcoGenHoctu OOBACHATD OCOOCHHOCTH KJIETOYHOTO
KJIETOYHOTO CTPOEHUs CTPOEHUS OPTaHU3MOB. BEISBIATH
opranusmoB. Bupycsl. B3aMMOCBS3M MEXIY CTPOEHUEM U
JL.p. «CtpoeHue byHkusaME K1eTok. [IpoBoanuts
IYKapUOTHUECKHUX 26.09 OMOJIOTUYECKHE MCCIICIOBAHUS U JeNaTh -
KJIETOK Yy PacTEeHHIA,- BBIBOJIBI HA OCHOBE MOJTYYE€HHBIX
KUBOTHBIX, TPHOOB 1 pe3ynbraToB. CpaBHUBAaTh CTPOEHHUE
MPOKAPUOTHYECKUX HYKapUOTHYECKUX U MPOKAPUOTHUECKUX HA
KJIETOK y OaKTepuii» OCHOBE TIOJTyYEHHBIX JTAHHBIX
9 OOmeH BemiecTB U BBIIeTATh CyIIECTBEHHBIE TIPU3HAKT
npeBparieHue suepruu | 30.09 nporeccoB ooMeHa BemiecTB. OObBSICHITH
B kietke. DorocuHTe3 poiib porocuHTE3a B Onochepe

10 buocunte3 Oenkos.

I'eneTnyeckuii Kox u 310 BoiaensaTs cylecTBeHHbIE IPU3HAKU

MaTPUYHBIA TPUHITATT
onocuHTe3a OEJIKOB

nporiecca OMOCUHTE3a OEJIKOB U €ro

MCXaHHU3M




11

Perynsmus mporeccoB

BI)I,Z[GJ'IHTI) CYIICCTBCHHBIC ITPU3HAKHA

xi3HenesTenproctd B | 7.10 MIPOLIECCOB KU3HEIEATEIBHOCTH KIICTKH.
KIIeTKe OOBACHATD MEXaHU3MBI PETYIISALUN
MIPOIIECCOB KU3HEIEATEIBHOCTH B KJIETKE
12 O6o06muieHue o Teme 10.10
«KneTo4yHbIil ypOBEHBY. '
13 [TpoBepounas padora
o teme «CTpoeHue u 14.10

JCIICHUEC KICTOK».

PasmHOXeHMe 1 MHAUBHUIYaJIbHOE pa3BUTHE OPraHU3MOB(6 1)

14 @DopMbl pa3MHOKEHUS OmnpenensaTs caMOBOCIIPOU3BEACHHUE KaK
OPTaHU3MOB BceoOI1Iee CBOMCTBO KUBOTO. BhiensiTh
CyIIIECTBEHHbIC TPU3HAKHU TpoIecca
1710 pa3MHOKEHUs, (Op MBI Pa3MHOKEHHUSI.
OmnpenensTb MUTO3 Kak OCHOBY O€CIoJoro
Pa3MHOXKEHUS ¥ POCTa MHOTOKJIETOUHBIX
OpraHu3MOB, OMOJIOTUYECKOE 3HAUCHUE
MHUTO3a
15 [TonoBoe 2110 Bb1aensate 0cOOEHHOCTH Meio03a.
pa3MHOXKeHue. Meiio3 ' Omnpenenars Mei03 Kak OCHOBY IOJIOBOTO
16 [TonoBoe Pa3MHOKEHUSI MHOTOKJIETOYHBIX
pa3MHOXKeHue. Meiio3 opranu3MoB. OOBSICHATH OUOIOrHYECKOE
3HAYEHUE MEi103a U mpouecca
OTLIIOIOTBOPEHUS
17 NunuBuayansHoe
pa3BHTHE OPTAHU3MOB BbI1ensTh THUIIBI OHTOTCHE3a
(oHTOrEHE3) (ksaccuGUIUPOBaATH)
18 Biusinne (pakTopos OnenuBaTh BIUsHUE (PAKTOPOB BHEIITHEH
BHeIIHeil Cpe/ibl Ha CpeIbl Ha Pa3BUTHE 3apObIIIIA.
OHTOreHEe3 Omnpenenstb ypoBHU IPUCITOCOOJIEHUS
OpraHu3Ma K U3MEHSIOIUMCS YCIOBUSIM
19 O600611eHne o TeMe.
[IpoBepounas padora
o TeMe
«Pa3zmMHOXeHNE 1
WHIUBUIYaIbHOE
pa3BHTHE
OpPTaHU3MOB»
OcHoBbl renetuku (10 )
20 TeHeTHKa Kak 0Tpacib OmnpenenaTh IIaBHBIE 331a91 COBPEMEHHOM
GHONOTHYECKON HAYKH reHeTuku. OleHUBaTh BKIIAJ YIEHBIX B
pa3BHUTHE TCHETUKH KaK HAYKU
21 MeTtoapl
UCCIIETOBaHUS
HACJIEJICTBEHHOCTH. BbiiensiTe OCHOBHBIC HACIIEICTBEHHOCTH.
@®eHOTUN U reHOTHUII npu3Haky (EeHOTUIIa U TEHOTHUIIA
22 3aKOHOMEPHOCTH BbISABISATH OCHOBHBIE 3aKOHOMEPHOCTH




HacCJICJOBaHUA

HaCJICJO0BaHUs. OOBSICHATD MEXaHU3MBI
HAaCJICICTBCHHOCTHU

23 BBIABIATE aNTOpUTM peIICHUS
Penienne reHeTHISCKUX FeHeTHYEeCKHX 3a7a4. PemaTte
3a1a4 FeHEeTUYECKHE 3a1a9u

24 OOBACHATE OCHOBHBIE IOJIOKEHUS

XpoMmocoMHast XPOMOCOMHOM TEOPHHM HACIIEICTBEHHOCTH.
Teopus OOBACHATH XPOMOCOMHOE OIpeIeTICHNE
HACJIEICTBCHHOCTH. 0JIa ¥ HAacJIeIOBaHUE TIPU3HAKOB,
I'eneTuka moja CILIEIJIEHHBIX C IT0JI0M

25 OcHoBHBIE (POPMBI

H3MEHYHNBOCTH Onpenensatb OCHOBHBIE ()OPMBI
OpPTraHHU3MOB. W3MEHUYUBOCTH OPTraHU3MOB. BEISBIATH
I'enoTunnueckas O0COOEHHOCTH T€HOTHITHYECKOM
W3MEHYHBOCTh U3MEHUYUBOCTH
26 KomOunatusHas BeIsSIBISTE 0COOEHHOCTH KOMOMHATUBHOM
H3MEHYNBOCTD W3MEHYNBOCTHU
27 deHoTUIHNYECKAS
W3MEHUYHUBOCT.
JlaGopaTopHbIie
pabotel «Onrcanue
(heHOTHUITOB
pacTeHuin»,
«H3yuenue
MO (PUKAITIOHHOM
W3MEHUYHUBOCTH U BrIsBsTE 0OCOOEHHOCTH (DEHOTHUITHUECKOM
MTOCTPOCHHE W3MEHYUBOCTH. [IpOBOIMTE OMOOTHYECKHE
BapHAaIOHHOM HCCIICIOBAHUS U JIeJaTh BHIBOIBI HA OCHOBE
KpUBOI MOJTYYEHHBIX PE3yIhbTaTOB
28 O0o006111IeHNE TTO TEME.
Pemenue 3amad.
29 O06o061IeHuE IO TEME.
[IpoBepounas padora
mo TeMe «OCHOBBI
TEHETUKI)
I'eneTtuka yenoseka (2u4)

30 MeTo/ 16l U3yYCHHUS BBI1€TTE OCHOBHBIE METO Bl H3yUCHHS
HACJIEICTBEHHOCTH HACJIEJICTBEHHOCTH 4enoBeka. [I[poBoauTh
genmoreka. [1p. p. OHOJIOrHYeCKHe UCCIIEI0OBAHMS U JeIaTh
«CocraBreHue BBIBOJIBI HA OCHOBE MOJTYYE€HHBIX
POJIOCITOBHBIX ) pe3yIbTaTOB

31 I'enotun u 310poBBE
gesnosexa. Memko- VcTaHaBIMBATh B3aMMOCBS3b T€HOTHIIA
[CHETHICCKOC YEIOBEKA U €TO 3[J0POBbS -
KOHCYJIbTUPOBAHHE

OCHOBBI CENIEKITNHN U OMOTEeXHOTOTHH(34)
32 OCHOBBI CEJIEKIINH. | | | Onpenensars riaBHbIC 3a7a49H U




Mertonl cenexuum

HAIPaBJICHUSI COBPEMEHHOM CENEKIUU.
Bb1ensiTe OCHOBHBIE METOJIbI CEIEKIHH.
OOBSCHATH 3HAUEHUE CEJICKLIUU JIJIS
pa3BUTHA OMOJIOTUH U IPYTUX HAYK

33 JIOCTHOKCHHS 5
MHpOBOii 1 OrneHnBaTh JOCTH)KEHUS MUPOBOM M
OTeUECTREHHOM oTeYyeCcTBEHHOU ceekuuu. OneHuBaTh
CeNeKIIHH BKJIa/I OT€YECTBEHHBIX U MHUPOBBIX YUEHBIX

B Pa3BUTHUE CEIEKINU

34 buorexHnonorus:

JTOCTHKEHHS U OreHnBaTh TOCTUKEHUS U NIEPCIIEKTUBBI
MIEPCIEKTUBBI Pa3BUTHSI COBPEMEHHON OMOTEXHOJIOTHH.
pa3ButHs. Metoa XapakTepu30BaTh 3TUYECKUE ACTIEKThI
KYJIBTYpBI TKQaHEH. Pa3BUTHSI HEKOTOPBIX HAIPaBICHHUHA
KnonupoBanue OMOTEXHOJIOTUU
DBOIOIMOHHOE YueHue(84)
35 VYdenue 00

OuenuBats BKiag Y. JlapBuHa B pa3BUTHE
IBOTIOTHH OMOJIOrMYECKUX HayK U POJib
OPTaHMHECKOro Mipa HBOJIIOLMOHHOIO ydeHUsl. OObICHATh

CYIIHOCTH 3BOJIOIIMOHHOTO

[0JIX0/1a K U3YYCHHIO KUBBIX OPraHU3MOB

36

Bun. Kpurepun Buna
Bb11e14Th CyliecTBEHHbIE IPU3HAKU BU1A
37 TonyaunoHHas OOBACHATH MONMYISUOHHYIO CTPYKTYPY
CTPYKTYpa BH/IA BU/a. XapaKTepru30BaTh MOIYJSINIO KaK
eIMHUILY 3BOJIOLHUU
38 Bbienare cymiecTBeHHbIE MPU3HAKH
cragui
Bua000pa3oBanus. Paznuuats (opmbl
BU1000pazoBanus. OOBACHATH TPUUUHBI
MHOT000pa3us BUAOB. OOBACHATH
BunooGpasoBanne 3Ha4YE€HHE OMOJIOTHYECKOTO pa3HOOOpa3us
JUIS COXpaHeHus Grnocepbl
39 PaznuuaTh 1 XapakTepu3oBaTh (OpMbI
Bbopnba 3a 060pbOBI
CYIIECTBOBaHHE U 3a cymiectBoBaHue. OOBSICHIATD TPUUHHBI
€CTECTBEHHBII 0TOOP 00pHOBI 3a CYIIECTBOBAHHUE.
— JBIDKYIIUE CUITBI XapakTepHu30BaTh €CTECTBEHHBIN 0TOOP Kak
IBOJTIOIIH JBYDKYIIYIO CHITY 3BOJIOIIHA
40

Apanranus Kak

OOBsicHATH hopMUpOBaAHHE

MPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie
0o0uTaHus (Ha KOHKPETHBIX MPUMEPAX).
BrIABIATh MPUCTIOCOOTEHUS Yy OPTraHW3MOB
K cpene obutanus (Ha
KOHKPETHBIX NMPUMEpPax ), U3MEHYUBOCTD Y
OpraHru3MOB OAHOTO BHUA

pe3ynbTar
€CTECTBEHHOT0 0TOOpa

CoBpemeHHbIE ®opMyIMpOBaTh, apPrYMEHTUPOBATh U




pOOIeMBI
SBOJIIOIUU. Y POK-
CeMUHap

oTcrauBath CBOE MHeHUE. [Ipu padore B
nape WiM rpynmne oOMEeHHMBAThCs C
napTHEPOM BaKHOU MHpOpManuei,
y4acTBOBATh B OOCYKICHUU

42 [TpoBepounas padora
10 TEME
«IBOIIIOLIMOHHOE
yUEHUE

Bo3HukHOBeHHE M pa3BUTHE XU3HM Ha 3emuie (5 4)

43 B3rnsael, runoressl OOBSCHATH CYIIHOCTb OCHOBHBIX THIIOTE3
U TEOpPUH O 0 MPOUCXOKICHUH JKU3HU.
IIPOUCXOXKACHUN ®opMmyarpoBaTh, APryMEHTUPOBATH U
KU3ZHU OTCTauBaTh CBOE MHEHUE

44 Opranuveckuiit Mup Bb1ensiTe OCHOBHBIE ATalbl B IPOIECCe
KaK pe3ynibTar BO3HUKHOBEHUS U Pa3BUTHSI )KU3HU HA
3BOIIOLUH 3emiie

45
Uctopus pa3Butus
OpPraHUYECKOTo ®opmynarpoBaTh, APryMEHTUPOBATH U
MUpa. oTcrauBath cBOE MHeHue. [Ipu paborte B

46 [Ipoucxoxnenue u nape uim
pa3BUTHE KUIHU rpynmne oOMEHUBAThCA C MapTHEPOM
Ha 3emie. Ypok- Ba)XHOH MH(OpMAaIHeld, y9acTBOBATh B
ceMHUHap 00CyX/IeHU!

47 ITpoBepounas pabota
0 TeMe
«BO3HUKHOBEHHE U
pa3BUTHE >KU3HU Ha
3emiie»

B3aumMocBsi3u opraHu3MoB U OKpyxkaromed cpensl (14 u)
48 DKOJI0rHus KaK HayKa.
JlabopaTopHas pabota Onpenenarh TJIaBHBIE 3a/1auu
«H3yuenue COBPEMEHHOM DKOJIOTUH. BeIaensaTh
MPUCTIOCOOTIEHHOCTH OCHOBHBIE METO/IbI SKOJIOTUYECKUX
OpPraHU3MOB K UCCIIe0BaHUM. BbIIensaTe cyliecTBeHHbIE
onpeAenEHHON cpeae MIPU3HAKHU IKOJOTHYECKUX (haKTOPOB.
OOUTaHUSY. [TpoBoauTH OHONOTHYECKHE
[ToaroroBka k HCCJIEIOBaHMsI U JeNaTh BBIBOJbI Ha
IIPOEKTY OCHOBE IIOJIyYEHHBIX PE3Y/IbTATOB
49 Bausinue
9KOJIOTMUECKUX
(akTOpoB Ha
OpPTraHU3MBI. Omnpenenars CyIECTBEHHbIE NPU3HAKU
JlabopaTopHas pabota BIIMSTHHSI DKOJIOTHUECKUX (DAKTOPOB Ha
«CTpoeHue pacTeHH B opranusMmel. [IpoBoauts Ouosornveckue
CBSI3U C YCIIOBUSIMU WCCJIEIOBaHMsI U JeNaTh BBIBOJbI HA
AKUZHN» OCHOBE IIOJIyYEHHBIX PE3YJIbTaTOB
50 DKojoruyeckasi HUIIA. Onpenenars CylecTBEHHbIE IPU3HAKU

JlaGopaTopHas paboTta

bKojorndeckux Huml. OTHCBEIBaTh




«Onucanue
J3KOJIOTMYECKON HUIIIU

OKOJIOTMYCCKUEC HUIIIU PA3JTNIHBIX
OpPraHnu3MoB. HpOBO,Z[I/ITB OHOJIOTHYECKHUE

OpraHu3Ma» UCCIIEI0BAHMS U JI€IaTh BHIBOIBI HA OCHOBE
[OJTyYEHHBIX PE3YIILTATOB
51 CtpyKTypa MOMyJISIIN
OmpenensaTh CYIeCTBEHHbIE IPU3HAKH
CTPYKTYPHO# OpTraHU3aIMH MOy IS
52 Tunel B3auMoeCTBUSI BbISIBISATH TUIIBI B3aUMOACHCTBUS Pa3HBIX
HOMYJIALMH Pa3HbIX BUI0B B oKocucTeMe. OOBICHATH 3HAYEHHE
BUJIOB OMOJIOTHYECKOTO Pa3sHOOOpasus st
coxpaHeHHs Onocepbl
53 | Dxocucremuas BhIIe/ATh CYIIECTBEHHBIC TPH3HAKH
OpraHu3anus >KUBO1 brocucTembl. Knaccudunmposats
npupo;ibl. KoMIIOHEHTHI hKocucTeMbl. HabmonaTh ¥ ONMCHIBATH
3KOCHUCTEM DKOCHUCTEMBI CBOEH
MECTHOCTH
54 | Crpykrypa 3KocHCTEM BhIIe/IATh CYIIECTBEHHBIE TPU3HAKH
CTpYKTYp-
HOM OpraHU3aIuU SKOCHCTEM
55 | IloTok sHepruu u BbIENIATh CYIIECTBEHHBIE IPU3HAKK
MUIIEBBIE [IETTH [POIIECCOB
0OMEHa BELIECTB, KPYroBOPOTA BELIECTB
NpeBpaIIeH i JHEPTUH B SKOCHCTEME.
CocTaBnsiTh
[UIIEBBIE [IENN U CETH. Pa3inyaTs THITBI
MUILEBBIX LETEH
56 | Uckyccraennbie BbISIBIATh CYHIECTBEHHBIC MPU3HAKH
OKOCHCTCMBIL. HCKYCCTBEHHBIX 9KocucTeM. CpaBHUBATH
Jlaboparopuas padora IPUPOJTHBIE U UCKYCCTBEHHBIE SKOCHCTEMBI,
«BHIEeHeHHe HHACBbIX JieJIaTh BBIBOJIBI HA OCHOBE CPaBHEHMSL.
ey B 5 [TpoBOANTH OHONOTHYECKHE UCCIICIOBAHMS
HCKyCCTBCHHOH U JICNIaTh BBIBOJIBI HA OCHOBE TTOJTYYEHHBIX
sKocucTeMe (Ha Pe3yIIBTaTOB
NpUMepe aKBapHyMa)»
57 | Dkckypeust «Ce30HHBIE HaG6mroaTh ¥ ONUCHIBATE SKOCHCTEMBI
U3MEHEHHUS CBOEH MECTHOCTH, CE30HHBLIE U3MEHEHUS B
B JKUBOU IIPUPOIE» JKUBOU IIpUPOJIE
58 | Dxomoruveckue [IprBOIUTL JOKA3aTENLCTBA
poOIEMBI (aprymenTariys) HeOOXOAUMOCTH 3aIUThI
COBPEMEHHOCTH OKpYKarolel cpeibl, COOMIOIEHUS TIPABUIT

OTHOIICHUSI K KUBOU MPHUPOJIC.
AHaJ'II/ISI/IpOBaTI) N OILICHUBAThH
MOCIIEACTBHS IEATEIHHOCTH YEIOBEKa B
npupoje. BeraBurare rumoTessl o
BO3MOXHBIX IIOCJIICACTBUAX ACATCIBHOCTU
YeJI0BEeKa B DKOCUCTEMax U orocdepe.
OBnazneTy yMEHUEM apryMEHTHPOBATh
CBOIO TOUYKY 3pEHHS B XOJI€ TUCKYCCHH IO
00CYKIEHUIO TTI00ATBHBIX 3KOJOTHIECKIX




npobiem

59

3amura
JKOJIOTUYECKOTO
MPOEKTa

IIpencraBisaTe pe3yiabTaTbl CBOETO
uccienoanus. PopMynInpoBars,
apryMEeHTUPOBaTh U OTCTauBaTh CBOE
MHeHue. [Ipu pabore B mape wiu rpymme
0OMEHHMBATHCS C MAPTHEPOM BAXKHOU
uHpopMaluel, yJyacTBOBaTh B
o0CyXKIeHUN

60

O06o0011eHNE TT0 TEME
«B3anmocss3u
OpPraHU3MOB H
OKPYIKaIOIEH CPeabI».

61

[IpoBepounas pabora
1o Teme «B3anumocBsi3u
OpraHu3MoOB U
OKpYKalowIel cpesb»

IToBTopenue npoiiaentoro (7 u)

62

Kierka — ctpykrypHas
U QyHKLIMOHATIbHAS
€IMHUILIA KUBOTO

63

DBOIIOLMOHHOE
yUYCHHE.

64

OBOJTIOLMS YETIOBEKA

65

DBOJIIOIMS YEJIOBEKA

66

HrtoroBas KOHTpoOJIbHAS
paboTa o u3y4yeHHOMY
Kypcy Ouonoruu

67

AHan3 KOHTPOJIbHOU
paloThI.

68

ITogBeneHne UTOroOB.

ITo rurany 68 vacos

Jlano gaktuueckun




