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HosicHuTeIbHAA 3aNIMCKA

Pabouas nporpamma no ouonoruu 11 10-11 knaccoB yriyOJ€eHHBII ypOBEHb
pa3pabotana Ha ocHoBe [IpuMepHoll pabouell mporpaMmbl MPEIMETHOW JIUHUU
yueOHukoB noA peaakuuei B.K.Illymuoro, I''M.Ipimmuna. 10-11knaccel: yue6HOe
nocobue s 00meo0pa3oBaTebHBIX OpraHu3alyii: yrIyOJCHHBIH YpoBeHb [
I'M. dpivmun, O.B.Cabnuna.-2-¢ usn., nepepad. — M. Ilpocsemenue, 2017.
Pabouas mporpamma cocTaBlieHa B COOTBETCTBUU C TPEOOBAHUAMH K pe3ybTaTam
CPEIHETO oO1u1ero oOpa3oBaHus, YTBEP>KJIECHHBIMU denepanbHbIM
rOCYJapCTBEHHBIM 00Pa30BaTEIbHBIM CTAaHAAPTOM CPETHEr0 O0IIero 00pa3oBaHus.
Ileab: ocBOGHHME 3HAaHMI 00 OCHOBHBIX OHWOJIOTHYECKHX TEOPHIX, HACIX U
MPUHIIUIAX, SBJSIONIUXCS COCTABHOW YaCThI0 COBPEMEHHOW €CTCCTBEHHOHAYYHOM
KapTUHBI MUPa; 0 METOJIaX OMOJIOTHYECKUX HAYK (IIUTOJIOTUH, TEHETUKH, CEJICKITUH,
CTPOCHHH, MHOTOO0pa3uK U 0COOEHHOCTSIX OMOCUCTEM OMOTEXHOJIOTHH, SKOJIOTHH);
(keTka, opraHu3M, TMOMYJSLUS, BUI, OHOreoleHo3, Ouocdepa); BBIIAOIIUXCS
OMOJIOTUYCCKUX OTKPBITUSAX M COBPEMEHHBIX HCCIICIOBAHHMSIX B OHOJOTHYCCKOU
HayKe;
3axaun:
OBJIaJIeTh YMEHHSIMH XapaKTepU30BaTh COBPEMCHHBIC HAyYHBIC OTKPBITHS B
00JacTH OHWOJIOTHH; YCTAaHABIMBATh CBS3b MEXAY pa3BUTHEM OHWOJOTHU M
COLIMAJIbHO-3TUYECKUMH,  JKOJIOTMYECKUMHU  MpoOJeMaMU  YeJIOBEYeCTBa;
CaMOCTOSITEJIbHO TPOBOAUTH OHOJOTMYECKHE HCCleNoBaHus (HaOIIoAeHHeE,
U3MepeHne, SKCIIEPUMEHT, MOJIETUPOBAHKE) U TPAMOTHO OQOPMIISITH MOJTYYSHHBIE
pE3yNbTAThl; AHAJIM3UPOBATh M MCIOJIB30BATH OUOJIOTHYECKYI0 HH(POPMAIINIO;
M0JIb30BAThCSI OMOJIOTUYECKON TEPMUHOIOTHUEN U CUMBOJIMKOM;
Pa3BMBATh [T0O3HABATENIbHBIE HWHTEPECHl, HMHTEIUICKTyaJIbHbIE U TBOPYECKHUE
CITOCOOHOCTH B IIPOIIECCE U3YUCHUS MPOOIEM COBPEMEHHOM OMOIOTHYeCKON HAYKH;
MIPOBEJICHNUE IKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUIM, PEIlICHHE OMOIOTMYECKUX 3a/1ad,
MOJICTTUPOBAHNE OHMOJIOTHIECKHX 0OBEKTOB H MPOIIECCOB;
BOCHHUTATH YOSKIEHHOCTh B BO3MOXHOCTH TMO3HAHHUS 3aKOHOMEPHOCTEU >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOTIOCHUS STHICCKHUX
HOPM TIPHU TIPOBEJICHNN OMOJIOTUUECKUX UCCIIEIOBAHMIA;
HCIO0JIb30BATH NPUOOpETEeHHbIE 3HAHWS U YMEHUS B NMOBCETHEBHOM KU3HM JIJTs
OLICHKH ITOCJICICTBUM CBOEH JIESATEIBHOCTH 110 OTHOIIEHUIO K OKPYKaIOIIEH Cpee,
COOCTBEHHOMY 37I0pPOBbIO; BBIPAOOTKM HABBHIKOB JSKOJOTUYECKOW KYIbTYPHI;
000CHOBaHMS U COOIOEHUS Mep MpodunakTuku 3aboneBannii 1 BUY-undexiun.

Y4eOHO-METOIUYECKU ~ KOMIUIEKT [0  OHWOJIOTMH  IOJ  peIaKiuei
B.K.Illymuoro u I'.M./IpiMinnia COCTOUT U3

1. TIlpumepnoit paboueit mporpammbl. YdeOHOe mocoOue s
o0mreo0pazoBaTeIbHBIX OpraHu3aluii: yriayOnaeHHbd ypoBeHb / [.M.JlpMiuil,
0.B.Cab6auna.-2-¢ u3z., nepepad. — M. Ilpoceemenue, 2017.

2. bwomormsa. 10 «kmacc: yd4eOHUK i g 0OIIeoOpa3oBaTEIBHBIX
opraHuzamuii: yriayoneHHeld ypoBeHb / [JI.LB. Beiconkas, I'.M.pMiuii,
A.O.PyBunckuii u gp.]; nmox pen. B.K.lllymuoro u [I''M.dpiMmmna.- M.
[Ipocsemenue, 2022.



3. buwonorua. 11 kmacc: ydeOHUK s Ay 00mIeoOpa3oBaTENbHBIX
opraHuzanui: yrayonenHsii ypoBeHb / [ILM. bopoaun, I'.M.[dpmminun,
A.O.PyBunckuin u ap.]; moxg pexn. B.K.Illymuoro u [I'.M./[pmMmuna.- M.
IIpocsemenue, 2023.

4. buonorus. Ilpaktukym. 10-11 xnaccel: ydeOHoe mocobue s
o01ieo0pazoBaTeIbHbIX OpraHu3aluii: yriayoaeHHbsiii yposens / [I.M.IpiMiui u
ap.] - 2-e uza.— M. Ilpocsemenue, 2019.

JlanHas pabouast mporpaMMa paccuyuTaHa Ha MPOBEACHHUE 3 YaCOB KJIACCHBIX
3aHATUH B Heaelo (34 yueOHBIX HEJCNN) IPH U3YUYCHHUH MPEIMETa B TCUCHHUE JABYX
net (10-11 kmacc). Ob1iee yucio yacoB 3a 2 roja o0yuenus cocrapiser 204 yaca,
n3 HuX 102 gaca (3gaca B Heaemto) B 10 kmacce, 102 gaca (3 yaca B Hemeno) B 11
KJ1acce.

Paboueii mporpaMMoii MpeayCMOTPEHO MPOBEICHUE MPAKTHUYESCKUX padoT,

71a00paTOPHBIX PAOOT, BHIMOJHEHUE KOHTPOJIBHOT'O TECTUPOBAHUS 110 TEMAM.
MecTo Kypca B y4eOHOM IIJIaHE TITKOJIBI

Kaacce 10 11 Hroro
KosmuecTBo uacos 102 102 204
JlaGopaTopHbie paGoThbI 11 5 16
IpakTu4eckue paGorbl 8 5 13
TecrupoBanue 10 9 19

Bce naboparopHbie pabOThI SIBISIOTCS dTalaMid KOMOMHUPOBAHHBIX YPOKOB M OLIEHUBAIOTCS T10
YCMOTPEHUIO YUUTEJIS.
CopmepxaHue W MOCJIENOBATENBHOCT, TeM pabouell mporpamMmbl COOTBETCTBYET aBTOPCKOM
nporpamMme. l3ydeHwe Kypca MOCTPOEHO C YYETOM pPa3BUTHUS OCHOBHBIX OHOJOTHYECKHX
MOHATHH, IPEEMCTBEHHO OT TEMBI K TEME.

dopmaMu U CPEACTBAMU KOHTPOJS SIBISIOTCA TECTUPOBAHMS M NPAKTUYECKHUE

paboTHI.

N3meHnenns, BHECEHHBIE B aBTOPCKYIO Pab04yr0 IporpamMmy Kypca OMOJIOTHH K y4eOHHUKY
yrnyonaerHoro ypoBHs uist 10-11 kimaccoB (aBropsl O.B.Cabnuna, I'.M. Apmviuir):

B 10 Kyacce yBENMYEHO YHCIIO YacOB HA M3YYEHHE HEKOTOPBIX TEM 3a CYET PE3EPBHOTO
BpeMeHH. [lopsok u3ydeHns: Matepuaina OCTaBjiIeH 0e3 N3MEHEeHNS;

B 11 Kacce yBeNMYEHO YHCIIO YacOB HA MU3YYEHHE HEKOTOPBIX TEM 3a CUET PE3EPBHOTO
BpeMeHH. BHeceHbI M3MEHEeHHs B MOPSAOK HM3ydeHHs Martepuana. Tema «Jlomectukanusi u
CEJIEKLIUS N3y4aloTcs mocie TeMbl «DakTopsl IBomonUmny. CeneKkius sSBiasercs oJHON 13 Gopm
HBOJIIOIIMM PACTUTEIBHOTO M KMBOTHOTO MMpa, KOTOPas MOJUMHSETCS TeM K€ 3aKOHaM, 4To U
HBOJIIOLMS BUJIOB B IIPUPOJIE, HO €CTECTBEHHBIM OTOOP 37€Ch YaCTUYHO 3aMEHEH UCKYCCTBEHHBIM
or6opom. [ToaToMy TOrMYHO CHaYaIa pacCMOTPETH IBOJIOLIMOHHBIE 3aKOHBI.



Ili1anupyemble pe3yabTaThl H3yUeHHsI Kypca 0MOJI0ruu

HazBauue
pasnena

[IpenmeTHbIE pe3ynpTaThl

MeranpenmMeTHsie

YYEHHK HAyIUTCS

YUYCHHUK IIOJTYYUT BOSMOKHOCTDb
HAy4UThCA

pe3yabTarhl

JInyHOCTHBIE pe3yibTarsl,
IJIJAHUPYEMBIE B PAMKaX
peanu3anuu npeaMera u
IIPOrpaMMBbl BOCIIUTAHUS

bromorns kKax
KOMILJIEKC HayK
0 JKUBOM
MpUpoIe

- OnpenensaTh 3HaueHUue OMOJIOTUYECKUX
3HAHUM B COBPEMEHHOM JKU3HU.

- OreHuBaTh pojib OMOJIOTMYECKOW HayKu
B JKU3HU OOI1IecTBa

— TIPOTHO3UPOBATH TIOCIIEICTBUS
COOCTBEHHBIX MCCIICIOBAHUH C YIETOM
PTUYECKIX HOPM U IKOJIOTHYECKUX
TpeOOBaHMUIL;

- aHAJIM3WPOBATh U UCTIOIH30BATh B
[peIIeHNH YI4eOHBIX M HCCIIEI0BATEIHCKIX
3aiad HHPOPMAITUIO O COBPEMEHHBIX
MCCIIEIOBAHUAX B OMOJIOTUH, MEIULIMHE U
DKOJIOTHH;

— apryMEeHTHPOBATh HEOOXOIUMOCTh
CHUHTE3a €CTECTBEHHO-HAYYHOTO U
COIIMOTYMaHUTAPHOTO 3HAHMS B JIIOXY
WHGOPMAITMOHHON [IMBUIIN3ALINN;

— UCTIOJIB30BaTh IPHOOPETEHHBIC
KOMITETECHITUH B IIPAKTHYCCKON
NIEeATEIbHOCTH U IIOBCEIHEBHOM KHU3HU,
TUTS IPUOOPETEHHUS OTIBITA ACITCIbHOCTH,
MpEeAISCTBYIOIIEH POPECCUOHATILHOM, B
OCHOBE KOTOPOH JISKUT OMOJIOTHUS KaK
y4eOHBIH MpeIMeT.

1) oBnanenue
COCTaBJISTFOIIIIMU
CCJIEN0BATEIILCKOU U
MIPOEKTHOMN

e TeTEHO CTH, BKITIOYAsT
YMEHHE BUJIETh MPoOIeMy,
CTaBUTH BOTIPOCHI,
BBIJIBUTaTh TUITOTE3HI,
maBaTh ONpeaesieHus
MOHSITHSIM,
KJ1acCU(DUITPOBATH,
HaOIIOaTh ,IPOBOINUTH
HKCIIEPUMEHTHI, JIeNIaTh
BBIBOJIbI U 3aKJIFOUCHUS,
CTPYKTYpHUpPOBaTh
MaTepuai, OObSCHSATD,
IMOKa3bIBaTh, 3alIUILATh
CBOM UJICH;

2) ymeHue paboTars ¢
Pa3HBIMH UCTOYHUKAMU
OHOJIOTHUYECKOI
MH(MOpMaIUU: HAXOJUTh
MH(OPMAIUIO B PA3IUYHBIX
MCTOYHHMKAX (TEKCTax
yueOHUKa, HAyYHO-
MOMYISIPHOM JTUTEpaType,

1) peanu3anust STHYECKUX
YCTAaHOBOK T10 OTHOIICHHIO
K OMOJIOTUYECKUM
OTKPBITHSM,
MCCIICZIOBAHUSM U UX
pe3yibTaTam;

2) npuU3HaHUE BHICOKOM
[IEHHOCTH YXU3HU BO BCEX
ec MPOSIBIICHUSX, 37I0POBBS
CBOETO U APYTUX JIIONEH;
3) peanu3anuio yCTaHOBOK
3II0POBOTO 00pa3a KU3HH,
4) chopMUPOBAHHOCTH
M03HABATEIILHBIX MOTHBOB,
HarpaBJICHHBIX HA
MOJTy4EeHUE HOBOTO 3HAHUS
B 00J1aCTH OMOJIOTHH B
CBsI3U C OymyIieit
npodeCcCHOHATLHOU
NEesITeIbHOCTHIO WIIN
OBITOBBIMH TIPOOJIEMaMH,
CBSI3aHHBIMHU C
COXpaHEeHHUEM
COOCTBEHHOTO 3/I0POBbS U
PKOJIOTUYECKOU
0€3011aCHOCTBIO.




OHMOJIOIrMYECKUX CIIOBApPSIX
Y CIIPAaBOYHUKAX),
QHATM3UPOBATh U
OIICHUBATH UHPOPMAIIHIO,
MpeoOpa3oBLIBATH
WH(OpMAaIUIO U3 OTHOM
(hopmBI B ApyryIO;
3) cnocoOHOCTH BEIOMpPATH
[IEJIEBbIC U CMBICIIOBBIE
YCTAaHOBKH B CBOMX
MEMCTBUSAX U TIOCTYITKaX O
OTHOIIIEHUIO K KUBOU
MPUPOZE, CBOEMY
3IIOPOBBIO U 37I0POBBIO
OKPYKaIOIIUX;
4) ymMmeHue aeKBaTHO
MCIIOJIb30BaTh pEUEBhIE
CpEICTBa U apryMEHTAalUH
CBOEH MO3HIINH,
CpaBHHUBATh Pa3HbIE TOUKU
BpeHusi, apryMEHTUPOBATh
CBOIO TOUKY 3pECHUS,
OTCTauBaTh CBOIO
MO3UIHIO.
5) yMEHUE OpraHU30BHIBATh
yueOHOE COTPYIHUYECTBO
1 COBMECTHYIO
e TENIbHOCTD C YUUTETIEM
U CBEpCTHUKaMU, paboTaTh
WHINBUAYAITBEHO U B
rpyIme: HaxoIuTh oo1ee
ellIeHNEe U U pa3peniaTh




KOH(JIUKTHI HA OCHOBE
COTJIaCOBaHUS MO3ULUN B
y4€Ta UHTEPECOB;
6) YMEHHE CaMOCTOSITEIIbHO
MJIaHUPOBATH MTYTH
ITOCTHKEHUS 1IeTICH, B TOM
YUCIIE AIbTePHATHBHEIE,
0CO3HAHHO BbIOMpATh
Hauooee 3¢ (heKTuBHbIE
CIIOCOOBI pelIeHus
YI€OHBIX U
MO3HABATEIbHBIX 3a/1a4;
7) yMEHHE COOTHOCHUTH
CBOH JICHCTBHSA C
MJIaHUPYEMBIMHU
pe3yabTaramu,
OCYIIECTBIATh KOHTPOJIb
CBOEH NeITEILHOCTH B
Mporecce A0CTHKCHHS
pe3yabTara, OnpenesiTh
CII0COOBI JEICTBUN B
paMKax IpeI0’KEHHBIX
YCJIOBHH B TpeOOBaHUH,
KOPPEKTUPOBATh CBOM
MEeCTBUA B
COOTBETCTBUU C
N3MEHSIOIIEHCS
CUTYallueH;
8) BIazicHNE OCHOBAMH
CaMOKOHTPOJI,
CaMOOLICHKH, IPUHATHUS
CIICHUN U




OCYIICCTBIICHUS
0CO3HaHHOT'O BbIOOpa B
yaeOHOH 1
[M03HABATEIbHOU

eI TeIbHOCTH;

0) ymMeHue co3aaBarhb,
MPUMCHSITh U
MpeoOpa3oBHIBATh 3HAKU U
CUMBOJIBI, MOJICITH U CXEMBI
TS pemeHus ya9eOHbBIX U
MMO3HABATEILHBIX 337139,

10) popmupoBanue u
Pa3BUTHE KOMITIETEHTHOCTH
B 00JIaCTH UCITOJIH30BaAHNS,
nH(pOpMaInoHO-
KOMMYHHKAIIHOHHBIX
rexaonoruii (MKT-
KOMTICTEHITUH ).

Paznen 1.
bronormyeckue
CHCTEMBI:
KJIETKa,
OpraHu3M.

-BBISBIATH CyllleCTBEHHBIE IIPU3HAKU
CTPOCHHMS KJICTOK OPraHU3MOB Pa3HbIX
[[ApCTB KUBOM MIPHPOIBI

-OLIeHUBaTh POJIb BOJBI M JPYTHX
HEOPraHUYECKHUX BEIICCTB B
PKU3HENEATEILHOCTH KIIETKU
-11300pakars MPUHIKUITHAILHOE CTPOCHHE
AMUHOKHCIIOT Y IENTHIHOM CBA3HU
-XapakTepr30BaTh CTPOCHHE U (DYHKIMH
OEIKOB

-YCTaHaBIMBATh CBSI3b MEXJTy CTPOCHUEM
MOJIEKYJT YTJICBOJIOB M BBITIOITHIEMBIMU

MU QYHKIUSIMH

- OpPraHU30BBIBATH M ITPOBOIUTH
WH/IMBUYaJIbHYIO UCCIIEI0BATEIBCKYIO
NesITeNIbHOCTh 10 OMONIOTUH (MU
[pa3padarbIBaTh MHIMBUIYaTbHBIH
MIPOEKT): BBIJIBUTATh TUIIOTE3I,
[IAHUPOBATh PadOTY, OTOMpPATh U
peoOpa3oBbIBaTh HEOOXOIUMYIO
UH(POPMAITUIO, IPOBOTUTH
PKCIIEPUMEHTBI, UHTEPIIPETUPOBATh
[pE3YNbTaThl, JeNaTh BHIBOJIBI HA OCHOBE
MOJTy4YEHHBIX PE3YJAbTAaTOB, MPEACTABIATh
MPOAYKT CBOMX MCCIIEIOBAaHUM;

— IPOTHO3UPOBATH MOCIEACTBUS




-YcTaHaBIMBATh CBSA3b MEXKIY CTPOECHUEM
MOJIEKYJI JINTTU/IOB ¥ BBITIOHAEMBIMU UMU
(yHKIHSIMEI

-11300pakaTh MPUHIUITHAIEHOE CTPOCHHE
HYKICOTUIA0B U GochonudGpupHOi CBsI3H.
XapakTepu3oBaTh CTPOEHHUE U (PYHKLINN
HYKJIEUHOBBIX KHCIIOT

-Bp1/1e1Th CyllleCTBEHHbIE TPU3HAKU
CTpoeHus KIeTKu. Pa3nuuars Ha
ralynMuax U MUKpoTpenaparax 4acTu u
opraHouipl KieTku. [lonnmars
OpraHu3aIiio ONOJIOTHYECKO MeMOpaHBbI
W pa3inyaTh BUJbI TPAHCIIOPTA BEUIECTB
yepe3 He€. XapaKTepru30BaTh MPOLECCHI
SHJI0- U 3K30LIMTO3a. YCTaHABIMBATh
CBSI3b MEX]y CTPOCHUEM U (PyHKIUAMU
MeMOpaHHBIX 1 HEeMEMOpaHHBIX OPraHesuT
KJIETKH

-O00CHOBBIBAaTh B3aMMOCBS3b MEXKIY
MIaCTUYECKUM U 3HEPreTHYECKUM
oOMeHaMu. CpaBHUBATh IPOLIECCHI
MIaCTUYECKOI0 ¥ SHEPreTUYECKOro
O0OMEHOB, MPOUCXOSIINX B KIETKaX
PKUBBIX OPraHU3MOB

-YCTaHaBIMBATh CBS3b MEX/1Y CTPOECHUEM
moznekyn JJHK u PHK u BeinonasembiMu
umu pyHkuusMu. [peacraBnars
[PUHLMIBI 3aIIMCH, XPAaHEHMUS,
BOCITPOU3BENICHUS, TIEPENAYN U
[pean3aluy reHeTH4eckoi nHpopMauu
B KMBBIX cUCTeMax. Pemars 3a1aun Ha
OTPEAEIEHUE MOCIEI0BATEIBHOCTH

COOCTBEHHBIX UCCIICIOBAHUN C yUETOM
PTUYECKUX HOPM U IKOJIOTHUECKUX
TpeOOBaHMUIL;

— BBIJICJISITH CYIIIECTBEHHBIE 0COOEHHOCTH
PKU3HEHHBIX IIUKIIOB MIPEICTaBUTEIICH
[Pa3HBIX OTJEJIOB PACTEHUN U TUTIOB
PKUBOTHBIX; U300pakaTh IIUKJIBI PA3BUTHS
B BHJIC CXEM;

— aHAJTM3UPOBATh M HCIOJIH30BaTh B
[pEIIEHUH Y4EOHBIX U UCCIE0BATEIbCKUX
3aj1a4 HHGOPMAIIMIO O COBPEMEHHBIX
MCCIIEIOBAHMSIX B OMOJIOTHH, METUIIMHE U
PKOJIOTHH;

— apTyMEHTHPOBATh HEOOXOAMMOCTh
CHUHTE3a €CTECTBEHHO-HAYYHOTO U
COLIMOI'YMaHUTAPHOTO 3HAHUS B SIIOXY
MHGOPMAIIMOHHON [IMBUIIN3ALINN;

— UCTOIb30BaTh IPUOOpPETEHHBIE
KOMITETEHIIUH B MPAKTUYECKON
NEesITeIbHOCTU U MIOBCEAHEBHOU KU3HU,
U1 IPUOOPETEHHUS OTIbITA ACSITETbHOCTH,
MpEaIIeCTBYIONIEH TPOPECCHOHAIBHOM, B
OCHOBE KOTOPOI1 JISKHUT OHOJIOTHS KaK
y4eOHBIH MpeIMeT.




nykieotusioB JJHK n MPHK,
aHTUKOH0HOB TPHK,
[10CJIE0BATEIbHOCTH AMUHOKHCIIOT B
MOJIEKYJIaX OCITKOB, IPUMEHSS 3HAaHUS O
MPUHIIUIIE KOMIIJIEMEHTapPHOCTH,
[pEaKLUAX MAaTPUYHOTO CUHTE3a U
TEHETUYECKOM KOJIe

-lImeTs npencTaBieHue o cnocobax
repenayr BUPYCHBIX MHPEKINI 1 Mepax
MpOQHIAKTUKA BUPYCHBIX 3a00JI€BaHM
-OLIeHUBAaTh NMEPCIEKTUBBI TEHHOW U
KJICTOYHOM MHKXEHEPHUH

-OO0BIACHATE, B U€M 3aKJIFOYAIOTCS
0COOCHHOCTH OPraHU3MEHHOTO YPOBHS
OpraHu3aluM KHU3HH, a TAKKE
OJTHOKJIETOUHBIX, MHOI'OKJIETOYHBIX U
KOJIOHUAJIbHBIX OpraHu3mMoB. CpaBHUBATh
0COOCHHOCTH Pa3HBIX CIIOCOOOB
[Pa3MHO>KEHUS OPraHU3MOB.
XapakTepu30BaTh OCHOBHBIE 3TaIlbl
oHTOreHe3a. Onpenenars, Kakoil Habop
XPOMOCOM COZIEPKUTCSI B KIIETKAX
[pacTEHUI1 OCHOBHBIX OT/EIOB Ha Pa3HbIX
STarnax )H3HEeHHOTo Lukia. M3o0paxars
LIMKJIbl Pa3BUTUSl OPraHU3MOB B BUJIE
CXEM.

-Pemare 3a1aun Ha MOJICUET XPOMOCOM B
KJIETKaX MHOTOKJIETOYHBIX OPraHU3MOB B
pa3HbIX (pazax MUTOTUYECKOTO IHKIIA.
['0TOBUTH M OMHUCHIBATH MUKPOIIPENAPATHI
KJIETOK IPEACTaBUTENEH pa3HbIX LApCTB
(OakTepuil, nuH(pY30pUH, JTyKa U JIp.)




Pazmen II.
OCHOBHBIE
3aKOHOMEPHOCT
151
HAaCJIEJCTBEHHOC
T U
M3MCHYHNUBOCTU.

-O1eHrBaTh POJIb, KOTOPYIO CHITPAJIH
3aKOHBI HACJIEIOBAHUS, OTKPHITHIE
['peropom Menaenem, B pa3BUTHH
FCHETUKU, CETICKIIMA ¥ METUIIUHBI.
OOBACHATH, IPU KAKUX YCIOBUSIX
BBITIOJTHSIOTCS 3aKOHBI MeHiersl.
OOBSACHATH NPUUMHBI U 3aKOHOMEPHOCTH
HacJeq0BaHUA 3a00I¢BaHUA,
CLIETUIEHHBIX ¢ To10M. CocTaBlATh
cxeMbl cKkpemuBanus. [Imanuposars u
MPOBOJIUTH TCHETHUECKUE IKCTIEPUMEHTHI.
PenraTb reHeTHYECKUE 3a0a4u
-OOBACHSTH, KaK BOSHUKAIOT HOBBIE
MPU3HAKY WM KX HOBBIE COYCTaHUSI.
OOBSICHATH BaKHEUIITUE PA3THINS
HACJIEACTBCHHOU M HEHACIEICTBEHHON
M3MEeHYUBOCTH. Pa3nnyars ocobeHHOCTH
HaCJIEJOBaHUSI COMaTUuYeCKuX U
reHepaTUBHBIX MyTauii. OOBSCHATD,
KaKue MPerMYIIeCTBa JUIsl UCCIeI0BaHUS
[POJICTBA Pa3HbIX BUJIOB HMEET
muToxoHipuanbHas JIHK no cpaBHenuto
c ssnepHoi. CTPOUTH BapUALIUOHHYIO
KPUBYIO H3MEHUHNBOCTH U3y4aeMOTO
MpU3HAKa

-OOBSACHATH OCHOBHBIE 3aKOHOMEPHOCTHU
(hyHKIIMOHUPOBAHUS T€HOB B X0OJI€
WHIUBUIYAIbHOTO Pa3BUTHSL.
PaccunThiBaTh BEPOSATHOCTD MOSIBJICHUS B
MMOTOMCTBE HACJIEICTBEHHBIX OOJIe3HEH
MCXO/Isl U3 TIEHETPAHTHOCTH T'€HOB,

OTBCTCTBCHHBIX 34 PA3BUTHC 0OJIe3HH.

— OpraHU30BbIBaTh U IPOBOIUTH
VHIMBUAYAJIBHYIO UCCIIEA0BATENbCKYIO
NEeSITEIbHOCTD TI0 OMOJIOTHH (MITH
[pa3pabaThIBaTh UHAWBUyaIbHBIN
[IPOEKT): BbIIBUTaTh FUIIOTE3bI,
MIAaHUPOBATh PadoOTy, OTOMpPATh U
peoOpa3oBbIBaTh HEOOXOIUMYIO
MH(}OpPMAaIUIO, TIPOBOJUTD
PKCIIEPUMEHTBI, UHTEPIPETUPOBATh
[pe3yNbTaThl, JeN1aTh BHIBOJIBI HA OCHOBE
[OJIy4E€HHBIX PE3yJIbTaTOB, MPEACTABIATh
ITPOJIYKT CBOMX MCCIIEAOBAHUM;

— IPOTHO3UPOBATH MOCIEICTBUS
COOCTBEHHBIX HCCIIEI0BaHUH C YUETOM
ATUUYECKUX HOPM U IKOJIOTUYECKHUX
TpeOOBaHUM;

— BBIJIEJISATH CYLIECTBEHHbIE OCOOCHHOCTH
PKU3HEHHBIX [IUKJIOB MPEICTaBUTEICH
[pa3HBIX OTJEJIOB PACTEHUH U THIIOB
PKUBOTHBIX; U300pakaTh LIUKIIbI Pa3BUTHUS

B BUJIE CXEM; — AHAJIM3UPOBATH U
MCIIO0JIb30BaTh B PELICHUN YUEOHBIX U
MCCIIEIOBATENIbCKUX 3a1a4 UH(OPMALIHIO
0 COBPEMEHHBIX MCCIIEJOBAHUAX B
OMOJIOTHH, MEIUILIUHE U SKOJIOTUH;

— apryMEHTUPOBaTh HEOOXOIMMOCTh

CHHTE3a €CTECTBEHHO-HAyYHOTO U
COLIMOTYMAHUTAPHOI'O 3HAHUS B 3IOXY
MH(GOPMALIMOHHON [IUBHIIN3AINH;

— MCIIOJIb30BaTh NPHUOOPETEHHBIE

KOMIIETEHIIMH B IPAKTUYECKON

IeITEeILHOCTH U IIOBCEIHEBHOM JKHN3HU,




OOBSICHITH OMOJIOTHYECKUN CMBICIT
3arnporpaMMHUPOBAHHBIX MTEPECTPOEK
reaoma. OOBSICHATH, B KAKUX 001aCTAX
UEJIOBEYECKOM JICSITEIbHOCTH
MCIIOB3YIOTCSl XUMEPHBIC U TPAHCTCHHBIC
OpraHU3MBI.

[Ipennararh TUMOTE3bI HA OCHOBAHUU
MpeIoKeHHOU HH(pOpMAIH O
[pe3yapTaTax OMOJIOTHYECKUX
PKCIIEPUMEHTOB

-PackpbIBaTh TPUYUHBI HACIIEICTBEHHBIX
1 BpOXKJIEHHBIX 32a0071€BaHUH, OOBSICHATH
BO3MOKHOCTE M HEOOXOUMOCTE UX
MPETYIPEKICHUS, a TAK)KE HEKOTOPBIE
criocoObl ux seueHus. O1eHUBaTh POJIb
COBPEMEHHBIX METOJIOB U3YUCHUS
FCHETUKH YeJI0BEKa B YCTAHOBIICHUH
MPUYMH HACJICJICTBEHHBIX U BPOXKIEHHBIX
3aboneBanuii. CpaBHUBATh FT€HETHYECKHUE,
[IUTOJIOTHYECKUE, (PU3UIECKUE U
CEKBEHCOBBIE KapThl. OOBACHITH
OTIACHOCTH OJTM3KOPOJICTBEHHBIX OPAaKOB

U1 IPUOOPETEHNUS OTbITA ACSITEIbHOCTH,
[PE/IICCTBYIONICH MPOECCHOHATBHOM, B
OCHOBE KOTOPOH JISKHUT OMOJIOTHS KaK
ly4eOHBII peMeT.

Paznemn I11.
(OBOIIOLIUI
OpPraHUYECKOTO
MHpA.

-OO0BSACHITH, KAKUM 00pa30M YeJIOBEK
HAYYHIICS YIIPABIISATH 3BOJIOIUACH
HE0O0X0IMMBIX €My BHJIOB.

X apakTepru30BaTh METO/IbI KJIACCHYECKOM
1 coBpeMeHHoOM cenekiuu. CpaBHUBAThH
CKOPOCTH CO3/IaHUSI HOBBIX COPTOB
[PACTeHMIA IPU UCTIOIb30BaHUN
[PA3TTMYHBIX METOJIOB CETIEKIUH.
(O60CHOBBIBaTh HEOOXOTUMOCTD
aCIIUPEHUS TEHETHYECKOTO

- OpPraHU30BBIBATH M ITPOBOIUTH
WH/IMBUYaJIbHYIO UCCIICA0BATEIBCKYIO
NEesITeNIbHOCTD TI0 OMOJIOTHH (MITH
[pa3padarbIBaTh WHIMBUIYaTbHbIH
MIPOEKT): BBIJIBUTATh TUIIOTE3I,
[IAHUPOBATh PabOTY, OTOMpPATh U
MpeoOpa3oBLIBaTh HEOOXOIUMYIO
WHGOPMAIUIO, TPOBOJIUTH
PKCIIEPUMEHTHI, UHTEPIPETUPOBATh
€3yNIbTaThl, JIeNIaTh BHIBOJIBI HA OCHOBE




[pa3Ho00pa3usi CENEKIIMOHHOTO MaTepraa
-Xapakrepu3oBarh HayuHble B3I AbI K.
Kroswe, K. JIunnes u K.-b. Jlamapka.
OneHuBarb pojib TEOPUH 3BOJIIOLUN Y.
JlapBuHa B HOPMHUPOBAHUH COBPEMEHHOM
Hay4YHOU! KapTHHBI MUpA.
XapakTepu30BaTh JaHHBIE,
CBUJIETEIBCTBYIOLIUE 00 ABOIIOLUY.
OOBACHATH, KaK yUEHBIE YCTAHABINBAIOT
[POJICTBEHHBIE OTHOILIEHUSI MEXKTY
BUJIaMU, UCIIOJIb3YSI METO/IbI
MOJICKYJISIPHON OHOJIOTHH

- XapakTepu30BaTh OCHOBHBIE KPUTEPUH
BHJ1a. XapaKTepHU30BaTh MOMYISIIIHIO KaK
DIIEMEHTAPHYIO €UHUILY SBOJIOLIHH.
BbIuncasaTe 4acTOTHI aJUIENIEH U
FEHOTHIIOB B MOMYJISUAX HA OCHOBE
ypaBHeHUs Xapaun — BaitaOepra.
Xapakrepu3oBaTh PaKTOPHI (ABHKYIIHE
cuIbl) 3BoIOIMU. O1eHUBATh
OTHOCHUTEIIbHYIO POJib Jpelida reHoB u
0TOOpa B IBOJIOIUY MOMYIISIIHA.
Pa3nuyarh GpopMbl €CTECTBEHHOTO
oTO0pa. OOBACHATH POJIb ECTECTBEHHOTO
0TOOpa B BOSHUKHOBEHHH aJalTaIIUM.
Pa3nuuare pazHble TUIIBI
BH1000pa30BaHus. XapakTepu3oBaTh
OCHOBHbBIEC HalPaBJICHUS 3BOJIIOLIUN

- XapakTepu30BaTh THIIOTE3bI
ITPOUCXOKICHMS )KU3HH Ha 3eMII€.
O1neHnBaTh pojib OMOJIOTHUHU B
(hOpMHPOBAHUU COBPEMEHHBIX

MMOJTYYEHHBIX PE3YJAbTATOB, MPEIACTABIIATh
MPOIYKT CBOMX MCCIIEIOBAHU;

— IPOTHO3UPOBATH IO CICACTBUS
COOCTBEHHBIX UCCIICIOBAHUN C yUETOM
PTUYECKUX HOPM U SKOJIOTHYECKUX
TpeOOBaHMUIL;

— BBIJIETISATh CYIIIECTBEHHbIE
0COOCHHOCTH KU3HEHHEIX I[UKJIOB
MPEACTABUTENEN Pa3HBIX OTIEIOB
[PACTEHMI U TUIIOB KUBOTHBIX;
M300pakaTh MIUKJIBI PA3BUTHSI B BUJIE
CXEeM;

— aHAJIM3UPOBATh U UCMOJIB30BaTh B
[pEIIEHUN Y4EOHBIX U UCCIIE0BATEIbCKUX
3a/1ad UHPOPMAIIUIO O COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH, MEIULIMHE U
PKOJIOTHH,

— apTyMEHTHUPOBATh HEOOXOAMMOCTh
CHHTE3a €CTECTBEHHO-HAyYHOIO U
COLIMOTYMaHUTAPHOIO 3HAHUS B IIOXY
MH)OPMAITMOHHON IMBWIIM3AIUH; —
MOJICIMPOBATh U3MEHEHUE IKOCHUCTEM MO
BIUSTHUEM Pa3JIMYHBIX TPy (PaKTOPOB
OKpYXKarolen cpebl;

— BBISIBJISITH B IIpoOlLIeCcCe
HCCJICIOBATEIILCKOM JIeSITeIbHOCTH

10 CJICJICTBUSL @aHTPOIIOTEHHOTO
BO3JICHCTBUSA HA YKOCHCTEMEI CBOETO
[pETHOHa, MpeAIaraTh CHocoObl CHIKEHUS
AQHTPOIIOTEHHOTO BO3/ICUCTBUS HA
PKOCHCTEMEI,

— UCTOJIB30BaTh MPHOOPETEHHBIE




[PEICTaBICHUNA O BOSHUKHOBEHUHU KU3HU
Ha 3emite. OOBACHATH METOBI TaTHPOBKH
coObITH porwioro. [lepedncnsaTs
KJIFOUEBBIE IBOJIIOLIMOHHBIE COOBITUS B
MCTOPHUH pa3BUTHUS KU3HU. OOBSICHATH
MPUYMHBI BBIMUPaHUsI BUJIOB

- XapakTepu30BaTh CUCTEMATUYECKOE
[10JIO’KEHUE YeJIOBEKa. XapaKTepru30BaTh
OCHOBHBIE 3TaIlbl AHTPOTIOTE€HE3A.
OOBSICHATH PO OMOJOTUYECKUX U
COLIMANIBHBIX (PaKTOPOB B 3BOJIIOLIMH
YyeloBeKa

OOBSACHATH CYIIECTBEHHbIE 0COOCHHOCTHU
[Pa3HBIX YPOBHEHN OpraHu3alnu KU3HU
KaK HepapXU4ecKH COMOTIYMHEHHBIX
cucTeM. BBISBISATH MPOCTHIE U CIIOKHBIE
CUCTeMbI. XapaKTepu30BaTh 0COOEHHOCTH
PKUBBIX CICTEM KaK CJIOMHBIX
HEPaBHOBECHBIX OTKPBITHIX CUCTEM.
OOBSACHATH YCIOBHS, HEOOXOIUMBIE IS
camoopranuzanuu cucteMm. OObICHATD,
KaK C IMOMOIIbI0 OOpaTHBIX CBSI3EH
MOJIIePKUBACTCSI TOMEOCTa3 B
OpraHn3mMax

KOMIIETCHIIUH B TPAKTUIECKON
NesTeTbHOCTH U IOBCEAHEBHOM KHU3HH,
151 IPUOOpETEHHSI OTIBITA IEITETFHOCTH,
[pEeAIeCTBYIOMIEH MPOQpeCcCHOHATBHON, B
OCHOBE KOTOPOH JISKHUT OMOJIOTHS KaK
y4eOHBIH MpenMerT.

Paznen IV.
Opranu3mel B
PKOJIOTMYECKUX
CUCTEMaX

-XapakTepu30BaTh OPraHu3Mbl U
MOMYISALUN MO UX OTHOLICHUIO K
PKOJIOTHYECKUM (haKTOpaMm.
AHAIU3UPOBATH CTPYKTYPY U TUHAMUKY
nonymsauuid. OnpeaensaTs KU3HEHHbIE
CTpaTEruy BUJOB. XapaKTepU30BaTh
PKOJIOTMYECKUE HUILU U ONPENEIIATh

- OPraHU30BbIBAThH M ITPOBOIUTH
VH/IMBUYaJIbHYIO UCCIIEI0BATEIbCKYIO
NEesITeIbHOCTh TI0 OMOTIOTHH (MITH
[pa3padarbiBaTh WHIMBUIYaTbHbIH
MIPOEKT): BBIIBUTaTh TUTIOTE3HI,
[UIaHUPOBATh paboTy, OTOMPATh U
MpeoOpa3oBLIBaTh HEOOXOIMMYIO

PKN3HCHHBIC (bOpMBI BHUI0B

MH(OPMALIUIO, TPOBOIUTH




- XapakTepu30BaTh COOOIIECTBA KUBBIX
OPraHU3MOB M SKOCUCTEMBI 10 UX
OCHOBHBIM TapaMmeTpaM. BoiaensTs
OCHOBHBIE (P)YHKITMOHAIbHBIE OJIOKH B
brocucteMax. CoCTaBIsATh CXEMBbI
Tpoduyeckux cerei. BoIABIATH BUIBI,
Ba)KHBIE JJII CYKIIECCH. BBIABISTH

MO CIIEICTBUSI aHTPOTIOTEHHOTO
BO3JICHCTBHS HA YKOCHUCTEMBI CBOETO
[pEruoHa, TpeyIaraTh CrIOCOOBI CHIKEHUS
QHTPOTIOTEHHOTO BO3ICHCTBUS Ha
PKOCHUCTEMBI

Xapakrepu3oBarb Onocdepy Kak
YHUKaJIbHYIO 9KocucteMy. O1leHUBaTh
[POJIb )KMBBIX OPTaHU3MOB B
repepacnpeeseHuy OTOKOB BEIIEeCTBA U
PHEPruu. XapaKTepU30BaTh
[pazHooOpa3ue 3KOCUCTEM.

-OLIeHMBaTh XapaKTep NePeCTPOUKHU
PKOCHUCTEM, CBSI3aHHBIH C JeSITEbHOCTHIO
yenoBeka. XapakTepu30BaTh KOHLEHIUIO
YCTOHYHBOTO Pa3BUTHUS

-O1ieHUBaTh BO3MOXXHOCTH TOITICPKAHUS
OMOJIOTrMYECKOro pa3HOO0pa3us Ha
MOMYNSLMOHHO-BUIOBOM, T€HETHUECKOM
1 DKOCHUCTEMHOM YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE METOIbI
OMOJIOTrMYEeCKOT0 MOHUTOPHHTA.
BoiensaTh nepCreKTUBHbBIE
OHOIOTUYeCKIEe UHIUKATOPBDI.
XapakTepu3oBaTh BO3MOKHOCTH
MPUMEHEHHs] TOCTHKEHUN OMOJIOTHUH IS

PKCIIEPUMEHTBI, UHTEPIPETUPOBATH
[pE3yNbTaThl, 1€7aTh BHIBOJIbI HA OCHOBE
MMOJTYYEHHBIX PE3YJAbTaTOB, IPEACTABIATH
MTPOIYKT CBOMX HCCIIEIOBAHU;

— IPOTHO3UPOBATH IO CICACTBUS
COOCTBEHHBIX UCCIIEIOBAHUN C yUETOM
PTUYECKUX HOPM U SKOJIOTHYECKUX
TpeOOBaHMUIL;

— BBIJICJISITH CYIIIECTBEHHBIE 0COOEHHOCTH
PKU3HEHHBIX [IUKJIOB MIPEACTABUTENEH
[Pa3HBIX OTIEJIOB PACTEHNUH U TUIIOB
PKUBOTHBIX; U300pakaTh IIUKJIB PA3BUTHS
B BHJIC CXCM;

— aHAJIM3UPOBATh U UCMOJIB30BaTh B
[pEIICHUH Y4EOHBIX U UCCIEN0BATEIbCKUX
3a/1ad MHPOPMAIIUIO O COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH, MEIULIMHE U
PKOJIOTHH,

— apryMEHTHUPOBATh HEOOXOAMMOCTh
CHHTE3a €CTECTBEHHO-HAyYHOIO U
COLIMOTYMaHUTAPHOTO 3HAHUS B IIOXY
MH()OPMAITMOHHON IUBUIIA3AIUY;

— MOJICTTUPOBATh UBMEHEHUE KO CUCTEM
[10]1 BIMSIHUEM PA3JIMYHBIX TPYIII
(haKkTOpPOB OKpYXKAIOWIEH Cpebl;

— BBISIBJISITH B IIpoOlLIeCcCe

M CCJIEIOBATEIILCKOM JIeITCIbHOCTH

10 CJICJICTBUSL @aHTPOIIOTEHHOTO
BO3JIEHCTBUS HA SKOCHCTEMEI CBOETO
[pErHoHa, MpeAIarath CnocoObl CHIKEHUS
AQHTPOIIOTEHHOTO BO3/ICUCTBUS HA

PKOCHUCTCMBEI,




[PEIICHUS PUPOIOOXPAHHBIX MPOOIEM  — HCIOIB30BATh IPHOOPETEHHBIC

KOMIIETCHITUN B TPAKTUYECKOM
NEATEIbHOCTH U NIOBCEAHEBHOM JKHU3HU,
U1 IPUOOPETEHNUS OTIbITA ACSITEIbHOCTH,
[PEIICCTBYIONICH MPOECCUOHATHHOM, B
OCHOBE KOTOPOH JISKHUT OMOJIOTHS KaK
ly4eOHBIH peMeT.

Conepsxkanue yueOHOro mpeamera

Ha3zsanue
pasnena

Kparkoe conepxanue

KomuuectBo
4acoB

Beenenune. bruonorusa xax
KOMILICKC HayK O )KMBOU MPUPOJIE

broorust Kak KOMIUIEKCHAsT HayKa, METOJIbl HAyYHOTO TIO3HAHMSI, UCTIOJIb3yeMble B Onosioruu. CoOBpeMeHHBIC
HarnpapjieHUs B Onosiorun. Pois Onosorun B GoOpMUPOBAHUU COBPEMEHHOW HAydYHOU KapTHHBI MUPA,
MPAKTHYECKOC 3HAYCHUE OMOJIOTHYCCKUX 3HAHUMA. BHOIOrHuecKkre CHCTEMBI KaK MPEIMET U3ydeHUS
OMOJIOTUH.

2 yaca

Pazpnen 1. buonornueckue
CHUCTEMBI: KJIETKA, OPTaHU3M.

MoutekynsipHble OCHOBBI XHU3HH. Heoprannueckue Beniectna, ux 3HaueHue. OpraHn4eckue BenecTna
(yrieBobl, UMb, OTTKH, HYKIEeMHOBBIE KUCI0ThI, AT®) u ux 3HaueHue. buonomumepsl. [pyrue
opraHuueckue BeuecTsa kietku. Hanorexnonoruu B Ouonoruu. Kinerka — cTpykrypHas u
(hyHKIMOHATBHAS eqUHUIA opranu3Ma. Lluronorus, MeToabl HUTONOTHUH. POb KIIETOUYHON TEOpHH B
CTAHOBJIEHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUpa. KileTKu NpoKapuoT U 3yKapHoOT.
OCHOBHBIE YaCcTH ¥ OPraHoU bl KJIeTKH, uX pyHkuu. Ctpoenue u GpyHKuuu xpomocoM. Bupycsr —
HEeKJIeTouHas (popMa )KU3HHU, Mepbl MPO(DUIAKTUKY BUPYCHBIX 3a00sieBaHui. JKU3HEIeATENbHOCTD KIETKH.
[Mnactuueckuii ooOMeH. oTocuHTe3, XeMOCHUHTE3. buocunTes 6enka. DHepreTuueckuil 00OMeH. XpaHeHue,
nepeadya U peanusalus HaclueACTBeHHOM nHdopmaluu B kineTke. [eHeTnueckuii koa. ['eH, TeHoMm.
I'eHOMuKa. BiusiHe HapKOTEHHBIX BEUIECTB Ha Mpoliecchl B KiieTke. KiueTounslil nuki: natepdasa u
nesnenre. MUTO3 1 Meio3, ux 3HaueHre. CoMaTuyecKe 1 MOoJOBbI€ KIETKH.

56 yacos

Paznen II. OcHoBHEBIE

Opl"aHI/IBM — €AMHOC 1ICJIO0C. )KI/BHCIICSITCJ'H)HOCTB OpraHusMma. OcHOBHbBIC IIPOLICCCHI, ITPOUCXOAATIINC B

34 yaca




3aKOHOMEPHOCTHU
HACJIEZICTBEHHOCTU U
M3MEHYUBOCTH.

opranusme. Perymsauus gyHkiuil oprannsma, romeoctas. PasMHokeHue opranuzMoB (0ecosioe U MojaoBoE).
CriocoObl pa3MHOXEHHUS Y PACTEHUH M KUBOTHBIX. IHIMBUAYaTbHOE Pa3BUTHE OPTaHnu3Ma (OHTOTEHE3).
[IprunHBl HApYIIEHUH pa3BUTHUSA. PEIpONyKTHUBHOE 340pOBbE YEIIOBEKA; OCIEACTBUS BIUSHUS AJIKOTOJI,
HUKOTHWHA, HAPKOTHYCCKUX BCIICCTB HA 3M6pI/IOHaJII>HOG Pa3BUTHC YCJIOBCKA. Kn3uennnie LUKIIBI Pa3HbIX
CPpYIII OpraHru3MOB. FGHCTI/IKa, METOAbI 'CHCTUKMU. T'eneTnueckas TCPMUHOJIOTUA U CUMBOJIMKA. 3aKoHBI
HacnencTBeHHOCTH [ Menaens. XpoMocomMHas Teopus HacleACTBeHHOCTH. OnpeneseHue moiia.
CuerieHHOE ¢ T0JIOM HaclieioBaHue. [ eHeTnka yenoBeka. HacnencTsennble 3a001eBaHMsI YeloBEKa U UX
MpeaynpexaeHne. DTHUECKUE aclleKThl B 00JIaCTH MEAUIIMHCKON reHeTuku. [ enotun u cpena.
HCHaCJ'IeI[CTBCHHafl U3MECHYUBOCTBD. HaCJ'IGI[CTBeHHaH U3MEHYHNBOCTB. MYTaIII/II/I. MyTaFCHI:I, UX BJIIMAHUC HaA
30poBbe uenoBeka. Jlomectukanus u cenekmus. Metoapl cenekiuu. buorexnonorus, e€ HanpaBaeHUs U
MepCreKTUBbl pa3BUTHS. brobGe3onacHOCTb.

Paznen 1. DBomronus
OPraHUYECKOTO MHPA.

Pa3BuTHE SBONIOIIMOHHBIX UAEH, 3BoItonHOHHas Teopust Y. JlapeuHa. CHHTETHYECKAs! TEOPHSI SBOJIOLUN.
CBUIETENBCTBA 3BOJIOLMH KUBOM TPUPOABI. MUKPO3BOIIONMS U MaKpOIBOJIIOLMS. Bua, ero kpurepumn.
[lonmynsauus — 3/eMeHTapHasi €AMHHIIA SBOJIIOLUHU. J[BHKYIIIE CUIIBI 3BOJTIOINH, UX BIUSHUE HA FeHO(DOH
nomyssiuuy. Hanpasnenust sBosroniuu. MHOrooopasue opraHu3MoB Kak pe3ynbTar 3Bomonuu. [IpuHuuns!
Kaccu(pUKaIK, CUCTEMAaTHKA.

[ 'mioTe3sl MPOUCXOKIACHUS KU3HU Ha 3eMiie. OCHOBHBIE ATAllbl 3BOJIIOIIMM OPraHUYECKOTO MHUpa Ha 3eMIIE.
CoBpeMeHHbIE TPECTABICHHS O IIPOUCX0KICHUH YEJI0BEKA. DBOJIIOIMS YEIOBEKA (AHTPOIIOTEHES).
JIBUOKyIIMe CHUIIBI aHTpoIIoreHe3a. Pacel yennoBeka, X IPOUCX0XKACHNE U €IUHCTBO.

48 gaca

Paznen IV. Opranusmsl B
DKOJIOTHYECKUX CHCTEMAX

[TpucriocoOneHust OpraHu3MOB K JICHCTBUIO YKOJIOTHYECKUX (pakTopoB. broreoneHo3. Dxkocucrema.
PazHooOpasue sxocucTeM. B3auMoOTHOIIICHNST TOMYIISAIME pa3HBIX BUJIOB B dKocucTeme. KpyroBopor
BEIIECTB U MIOTOK SHEPTUH B SKOCUCTEME. YCTOHYMBOCTD U IMHAMHKA SKOCUCTEeM. [locaencTBus BIUSHIS
NeITEeIPHOCTH YeJIOBEeKa Ha 3kocucTeMbl. CoxpaHeHue OnopazHooOpa3us Kak 0CHOBA YCTOHYHUBOCTH
brocucteMbl. CTpykTypa 6uocdepbl. 3aKOHOMEPHOCTH CyIllecTBOBaHUs buocdeprl. KpyroBopoTsl BeliecTs
B Onocdepe. Posb yenoBeka B 6uocdepe. [mobdanpHbIE aHTPOTIOTEHHBIE H3MEeHEHHS B Orocdepe. [Ipodaembr
[yCTOMYUBOTO pa3BUTHUs. [lepCrieKTUBBI Pa3BUTHS OMOJIOTHYECKUX HAYK.

31 yac




TemaTuueckoe IJIAHUPOBAHUE

Pa3BUTHUA.

10 xiacc
HazaHnue Tembl Konnuectro | Mcnionb3oBanue [leneBnbie
4acoB ANEKTPOHHBIX MIPHOPUTETHI
(unpoBBIX) BOCIIUTaHUS
00pa3zoBaTeIbHBIX
pecypcoB
Baenenue http://lecta.rosucheb-
2 nik.ru/
Pa3nea 1.
Buogornuyeckue 55
CHCTEMBI: KJIETKA,
OpraHu3Mm.
Tema 1. Monexyisl 14 http://www.sbio.info/
U KJIETKH.
Tema 2. Kitetounsie http://school-collec-
. 1. Pa3Burue
CTPYKTYpPBI U UX tion.edu.ru/
6 I[I€HHOCTHOTO
GbyHKIIUN
OTHOIIIEHUS K
[IPUPOE KaK
Tema 3. http://school-collec- E (E) a 5
” UCTOYHHUKY KU3HU
Ob6ecrieyenme 8 tion.edu.ru/ y
N - Ha 3emiie, OCHOBE
KJIETOK SHEPTHECH. CAMOLO Co
MOT
Tema 4. http://lecta.rosucheb-
. CyIIECTBOBAHMUS,
Hacnencrsennas nik.ru/ HYOKIAIOLIEHCS B
nHpopmanus u 15 Y
3aIuTe u
peanuzanus ee B
[IOCTOSTHHOM
KTCTKC. BHHMAaHHUHU CO
Tema 5. http://school-collec-
; CTOPOHBI YeJIOBEKa
NunuBuayanpHOE tion.edu.ru/
e 2. PasButue
pa3BUTHE U 13
LIEHHOCTHOI'O
pa3MHOXKEHHUE
OTHOILIIEHUS K
OpPraHU3MOB.
P T 3HAHUAM KaK
aspen 1. MHTEJUIEKTYyaTbHOMY
OCHOBHEBIE pecypcy.

9
3aKOHOMEPHOCTH 41 0BeCTIEUHBAIOMIEMY
HACJEACTBEHHOCTH

Oyayliee 4enoBeka,
? mmgngnnocnl. — — KAK PE3YITETATY
ema 6. OCHOBHEIE p://www.sbio.info KPOTIOTIHBOLO, HO
SaKOHOI\fepHOCTH 14 YBIIEKATEIHHOTO
SIBIICHUI
© yueOHOTO Tpyaa
HACJIEICTBEHHOCTH.
Tema 7. OcHOBHEBIE http://school-collec-
3aKOHOMEPHOCTH 10 tion.edu.ru/
SIBJICHUU
W3MEHYUBOCTH.
Tema 8. http://lecta.rosucheb-
T'eneTnueckue nik.ru/
OCHOBEI 9
WHIUBUAYAEHOTO
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Tema 9. ['eHeTnka http://lecta.rosucheb-
YeIoBeKa. 9 nik.ru/
[ToBrOpenue u http://www.sbio.info/
00001eHne Kypca
«O0mas 2
ouostorus», 10
KJIacc.
Hroro B 10 kiacce. 102
11 kmacc
Hazanue Tembl Komnyectro | Mcnonb3oBanue [leneBnie
4acoB AIIEKTPOHHBIX MIPHOPUTETHI
(1 poBbIX) BOCIIUTaHUS
00pa3zoBaTeNbHbIX
pecypcoB
4 | Paznen III.
IBojonMsi
OPraHUu4YecKoro 60
Mupa.
1. Pa3Butue
Tema 10. Teopus http://www.sbio.info/ [IEHHOCTHOTO
SBOJIIOIUH. ] OTHOIICHUS K
CBunerenbcTBa IpUpOJIE KaK
SBOJIIOIIMH. HCTOYHUKY KU3HU
Tema 11. daxrops http://school-collec- Ha 3emIie, OCHOBE
3BOJIIOLUH. 20 tion.edu.ru/ caMoro ee
CYIIICCTBOBAHMS,
Tema 12. http://school-collec- HY)KJIAIOIICHCS B
Bo3aukHOBEHUE U 10 tion.edu.ru/ 3aluTe U
pa3BHUTHE KU3HU HA MTOCTOSTHHOM
3emie. BHUMaHHH CO
Tema 13. http://www.sbio.info/ CTOpPOHBI YeJIOBEKa
BosHukHOBEHUE U 9 2. Pa3Burtue
pa3BUTHE YEIIOBEKA — LIEHHOCTHOT'O
AHTPOIIOTEHE3. OTHOIIICHHS K
Tema 14. http://www.sbio.info/ 3HAHUSM KakK
JlomecTukanus u 8 UHTEIJUICKTYaIbHOMY
CEJIeKITHSI. pecypcy,
Tema 15. XXusas http://school-collec- obecrevnBaIEeMy
Marepus Kak cucTeMa 5 tion.edu.ru/ Oyayliee 4enoBeka,
KakK pe3ylbTaTy
5 | Pazgea IV. KpPOIIOTJIUBOIO, HO
Opra]-[p[g,M],] B 36 YBJICKATCJIBHOT'O
IKOJIOTHIECKHX yuebHorO Tpyna
CHCTEeMAaxX
Tema 16. Opranusmel 14 http://www.sbio.info/
Y OKpY’Karomias cpefa.
Tema 16. CoobmiectBa 12 http://www.sbio.info/
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1 OKOCHUCTCMBI

Tema 17. Buocdepa.

http://school-collec-
tion.edu.ru/

Tema 18.
bunonornueckue
OCHOBBI OXpPaHbI
MIPUPOBIL.

http://www.sbio.info/

[ToBTOpEHue n
00001IeHne Kypca
«O011as OUOIOTHS,
11 xmacc.

http://www.sbio.info/

HNroro B 11 xnacce.

102
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