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IHHOSACHUTEJ/IBHAS 3AIINCKA

[Iporpamma oTpaxaeT copepkaHue (yHIAMEHTATBHOTO —spa
obmero oOpazoBaHusi W TpeOOBaHMS K pe3yibTaraM oOy4yeHws,
npeabsBisieMbix GI'OC.

1.1. Ilesan cpeaHero (MoJTHOr0) 00IIEro 00pa3oBaHHs

LensiMu  peanmu3anuu  OCHOBHOM  00pa3oBaTENIbHOW  MPOTPaMMBbI
CpeIHEro 001Iero o0pa3oBaHus SBJISFOTCS:

* CTAaHOBJICHHEC W pPa3BUTHE JIMYHOCTH OOydaromierocss B ec
CaMOOBITHOCTH, YHHUKAJIBHOCTH, HEIOBTOPUMOCTH, OCO3HAHUC
COOCTBEHHOW MHIW-BUAYAILHOCTH, TOSIBIIEHUE KU3HEHHBIX TIAHOB,
FOTOBHOCTB K CAMOOINPEEICHHUIO;

JOCTIDKCHUE BBITYCKHUKAMU IJIAHUPYEMBIX PE3YJIBTaTOB: 3HAHHIMA,
YMHBIH, HaBBIKOB, KOMITETEHIINI u KOMITETEHTHOCTEN,
OTIPEAETSAEMBIX  JINYHOCTHBIMH, CEMEWHBIMH, OOIIECTBEHHBIMH,
roCyJapCTBEHHBIMU moTpe0-HOCTAMU u BO3MOXHOCTSMU
00yJaromierocsi CTapuiero MIKOJFHOTO BO3pacTa, WHAWBHIYaTbHOU
00pa30BaTeIbHON TPACKTOPUH €T0 Pa3BUTHSI U COCTOSHHS 3I0POBBSI.

JocTmxkeHne MOCTaBICHHBIX IeNel Tpu pa3paboTKe W pearn3aiuu
o0pa3oBaTenbHONH  OpraHuM3alnuell  OCHOBHOW  00pa3oBaTenbHOU
nporpaM-Mbl  cpefHero oOmiero o0pa3oBaHHsA —TpelycMaTpUBacT
pelIeHre CIeAyIOUMX OCHOBHBIX 3a/1a4:
= (opMupoBaHUe poccuiickoi rpaxx1aHCKOU HWJIEHTUYHOCTH

00yJarouXxcs;



COXpaHEHHE W pa3BUTHE KyJIbTYPHOTO Pa3zHOOOpasvs U SI3BIKOBOTO
HacieAusT MHOTOHAllMOHANBbHOrO Hapona Poccuiickoit ®enepanmu,
peanu-3aiyl TpaBa HAa W3YYEHHE POJHOTO SI3bIKA, OBIAJCHHE
TyXOBHBIMH

= IEHHOCTSMH U KyJIBTypOH MHOTOHAIIMOHAIEHOTO Hapoaa Poccnm;
oOecriedeHne PaBHBIX BO3MOXKHOCTEH MOJYYEHHUS KaueCTBEHHOTO
cpemHero  obmero oOpa3oBaHHs — OOeCIedeHHE  TOCTIDKCHUS
00yJaronMMIcs 00pa30BaTENbHBIX PE3YNb-TATOB B COOTBETCTBUU C
TpeOoBaHUSAMH, ycTaHOBIeHHbIMH CrangapToMm; oOecredeHue
peanuzanuy 6€CIIaTHOTO 00pa30BaHUs HAa YPOBHE CPEIHETO 00IIero

= 00pa3zoBaHMI B 00heME OCHOBHOM 00pa3oBaTEIbHON
OporpaMMBbl,  TIpeAycMaTpUBAIOIIEH  HM3ydeHHe  00sS3aTeIbHBIX
yueOHBIX TIPEIMETOB, BXOIAMIMX B Y4eOHBIM mmmaH (y4eOHBIX
MPEeIMETOB IO BEIOOPY M3 00s3aTENBHBIX TPEAMETHBIX O0JIacTel,
JOTIOJTHUTENBHBIX YU4eOHBIX MTPEIMETOB, KYPCOB TI0 BEIOOPY M 00IIIX
JUTSL BKJIFOUCHHUS BO BCE YUCOHBIC IIaHBI YUYCOHBIX MPEIMETOB, B TOM
yrciae Ha YIOyOJNeHHOM YpOBHE), a TaKkKe BHEYPOUHYIO
NEeSTeNFHOCTh;  YCTaHOBJIEHHE TpeOOBaHWI K BOCHHUTAHUIO H
COLMANTU3AIIH oOyyarommuxcs, ux caMOoUJICHTU(UKALINN
MOCPEJICTBOM JIMYHOCTHO M OOIIECTBEHHO 3HAYMMON AEATEIbHOCTH,
COLIMATBHOTO ¥ TPAXKITAHCKOTO CTAHOBIEHHS, OCO3HAHHOT'O BHIOOpa
npoeccuu, MOHNMAaHNE 3HAYCHUS
po(eCCHOHAIbHOM EATENbHOCTH IS YeJIOBeKa U 00IIeCTBa, B TOM
YHCIle Yepe3 peann3amnio 00pa3oBaTeIbHBIX IPOrPaMM, BXOIAIINX B
OCHOBHYIO 00pa30BaTelIbHYIO POrPaMMYy;

» o0ecrievueHne MPeeMCTBEHHOCTH OCHOBHBIX 00pa3oBaTeNbHBIX MPO-
rpaMM HadaibHOTO O0IIEro, OCHOBHOTO O0IIEro, CpeaHero o0Iiero,

» IPOoeCCHOHANIBHOTO 00pa30BaHuUs;
pa3BUTHE  TOCYIapCTBEHHO-OOIIECTBEHHOTO  VYIpaBICHHUA B
o0pa3oBaHHH; (opMUpOBaHWE OCHOB OIICHKH pE3YJIbTATOB
OCBOCHUS 00YYAIOIUMHKCST OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMEI,
NEATSILHOCTH  TIEarOTHYECKUX  paDOTHUKOB,  OpraHU3aIui,
OCYIIECTBIISIFOIIUX 00pa30BaTEIbHYIO

" JIeATENFHOCTD; CO3JIAaHUE YCIIOBHI JIJISI PA3BUTHSI U caMOpealiu3aluu
oOyJarommxcs, s (HOPMUPOBAHHUS 370POBOro, 0O€30MacHOro H
9KOJIOTHUYECKH LIeJIecO00pa3Horo o0pasa KHU3HU 00Y4atOLIHXCSl.

1.2. Hean u 3a1a4u y4eGHOT0 Kypca
[Ipumepnas nporpamma ydaeOHOT0 npenmMeTa «bronorns» Ha ypoBHE CPEeTHETO
OGIIIGFO 06pa30BaHI/I${ CoCTaBJIECHA B COOTBETCTBHU C Tpe6OBaHI/I$IMI/I K
pe3ysibTaTaM CpeaAHEr o OGHICFO 06pa30BaHI/IH, YTBECPIKACHHBIMU



denepanbHBIM TOCYIApPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM CPEAHE- IO
o01iero o0pazoBaHus.

IIporpamma pa3paboTaHa C¢ y4eTOM aKTyaJbHBIX 3ajad OOydYeHHs, BOC-
NMUTAaHUA M pPa3BUTHA oOydaromuxcs. llporpaMMa yduThIBae€T YCIOBHS,
HEOOXOAMMBIE JUISi pa3BUTUSl JIMYHOCTHBIX UM II03HABATENbHBIX KauyecTB
00yJaromuxcs.

[Ipumepnas nporpamma yueOHoro mpeamera «buonorus» cocraBineHa Ha
OCHOBE MOJYJIBFHOTO NPUHIMIA IOCTPOCHHUS Y4YeOHOro MaTepuana, He
onpeessieT KOJIMYECTBO YacoB Ha H3y4YEHHE YYeOHOro IpeiaMeTa W He
OrpaHMYMBacT BO3MOXHOCTh €0 M3y4YeHHUS B TOM WM MHOM Kiacce. Kyp-
CMBOM B IPUMEPHBIX YYEOHBIX IpPOrpamMMax BBIJEICHBI  DJIEMEHTHI
COICp)KaHMs, OTHOCSIIMECS K pe3yiabTaTaM, KOTOPBIM OOydJaromuecs
«TMOJTyYaT BO3MOXKHOCTD HAYUUTHCS.

[Ipennaraemast npuUMepHass MOporpaMMa  YYUTHIBAET  BO3MOXKHOCTD
MIOJTy4eHHS 3HAHUH, B TOM YHCIIE Yepe3 MPAKTHUECKYIO JeATEIBHOCTb.
E.mporpamme  comepXWTCS NPUMEPHBIH  IepedeHb J1abOpaTOpHBIX U
nmpakTudeckux pabotr. Ilpu cocraBieHuM pabodell MPOrpaMMbl  yUUTEIb
BIIpaBe BBHIOpAaTh W3 MepeyHs pabOTBl Te, KOTOPHIE CYHTAaeT Hamboiee
LeNecooOpa3HbIMU, C Y4eTOM HEOOXOIUMOCTH JOCTHIKEHHS IPEeIMETHBIX
PE3YIIBTAaTOB.

CHCTEME €CTECTBCHHOHAYYHOTO 00pa3oBaHMs OWOJOTHS KakK y4eOHBIH
npeAMeT 3aHMMaeT Ba)KHOE MECTO B (OPMHUPOBAaHHMH: HAYYHOW Kap- THHBI
MHUpa; (QYHKIMOHAJIFHOW T'PaMOTHOCTH, HEOOXOJUMOHN Ui ITOBCEIHEBHOMN
KWM3HU; HAaBBIKOB 3/10POBOTO W OE30MACHOr0 ISl YEJIOBEKAa M OKpY’KaromeH
cpenbl 00pasa XKHU3HU; IKOJIOTHUECKOTO CO3HAHUS; [IEHHOCTHOTO OTHOIICHHMS K
KUBOH MPUPOAEC M YENOBEKY; COOCTBEHHOW MO3UIMHM II0 OTHOUICHHIO K
Ovonorndyeckoil HMHpOpPMAIMM, TOIydyaeMOW W3 pa3HBIX HCTOYHHKOB.
W3yyenne Ononornu cosfgaer yciaoBHUs AT GOPMHUPOBAHUS y OOYUYarOIIUXCS
HUHTCJUICKTYAJIbHBIX, TPAXKIAHCKUX, KOMMYHUKAIIMOHHBIX U I/IH(bOpMaL[I/IOHHI)IX
KOMIIETEHIUH.

OcBoeHne porpaMMBbI 1o OHOJIOTHH 00eCTIeunBaeT OBJIAICHUE OCHO- BaMU
y4eOHO-HCCIIeI0BATENbCKOM NEATeIbHOCTH, HAYYHBIMH METOJAMM pELICHUS
PA3JINYHBIX TCOPETHUCCKUX U MMPAKTUYCCKUX 3a1a4d.

Wzyuenne 6uonorun Ha 60a30BOM YpPOBHE OPMEHTHPOBAHO Ha OOecredeHue
001eo6pa3oBaTeIbHON W OOMIEKYJIBTYPHOH ITOJTOTOBKH  BBIITYCKHHKOB.
Wzydenne Owomornu Ha YriayOJIeHHOM YpOBHE OpPHMEHTHPOBAHO Ha:
MOJITOTOBKY K MOCJEAYIOIIEMY PO(ecCHOHaTbHOMY 00pa30BaHUI0; Pa3BUTHE
WHIUBUAYAIBHBIX CIIOCOOHOCTEH 00yJarommxcs myTeM Oosiee rry0oKoro, 4emMm
MpeaycMaTpruBaeTcsi 0a30BBIM YPOBHEM, OBIIAJCHHS OCHOBa- MU OHOJIOTHU U
METO/aMM M3YYEHHs OpraHW4eckoro Mwupa. M3yueHwe Ouosornu Ha
yriIyOJICHHOM ~ ypOBHE obecrieynBaeT  NPUMEHEHHE  IOJYYEHHBIX
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3HaHUM JUIA pELICHHs MPAaKTHYECKHX M y4eOHO-HMCCIeNOBaTeNbCKUX 3a1a4 B
N3MEHEHHOW, HECTaHAApPTHOMW CHTyallMH, YMEHHE CHCTEMaTH3HpOBaTh U
00001IaTh TOMy4YeHHBIC 3HAHUS, OBJAICHHE OCHOBAMH HCCIEIOBATEIIHCKON
JEATEILHOCTH OMOJIOTMYECKO HAIlPaBIEHHOCTH U IPaMOTHOrO 0(OpMIICHUS
MOJIyYEeHHBIX Pe3yJIbTaTOB; PAa3BUTHE CIIOCOOHOCTH MOJEIHPOBATH HEKOTOPHIE
00BEKTHI M MTPOLIECCHI, MPOUCXOIAIIUE B )KUBOW npupoJe. M3ydenue npeamera
Ha yTIIyOJIEHHOM YpOBHE TO3BOJIAET (popMHpOBaTH y 0OydalOMmUXCS yMEHHE
aHaIN3UPOBATh, MPOTHO3UPOBATH W OLEHUBATH C IIO3ULUH JKOJOTMYECKOH
0e3011acHOCTH HOCIECTBHS S TEILHOCTH YeJIOBEKa B 9KOCHCTEMAX.

1.3. Kparkoe onucaHue o00mUX TMOAXOA0B K
npenojgaBannio ouonornu Junuu YMK

u b. 3axaposa, C. I'. MamonroBa, H. . Conuna, E. T.
3axaposoii «buosiornsa. O0mas 6moJiorus. YriayOaeHHbIH

ypoBeHb. 10—11kaaccbi»

Metonmonorudeckoii  ocHoBoit PI'OC  COO  sBnseTcss  CHUCTEMHO-
JeATETbHOCTHBIH IT0X0/], KOTOPBIH MPEAIoaraerT:
" (¢opMuUpOBaHHE TOTOBHOCTH OOYyYaIOIIMXCS K  CaMOPAa3BUTHIO |
® HenpephIBHOMY 00pa30BaHMUIO;

MIPOCKTUPOBAHNE M KOHCTPYHMPOBAaHHE pa3BHBAIOIICH 00pa3oBaTelb- HOH

Cpezbl OpraHu3aliy, OCYIECTBISIIONIeH 00pa30BaTeIbHYIO A€ ACIbHOCTD;
" aKTHUBHYIO Y4€OHO-TIO3HABATEIILHYIO JIESTEILHOCT 00YYaIOIINXCS;
MIOCTPOEHHE 00pa30BaTEIBHON JEATEIFHOCTH C YIeTOM HHIMBHIYalbHBIX,
BO3pPACTHBIX, IICUXOJOTUYECKUX, (DU3HUONOTHUECKHX OCOOCHHOCTEH U
3I0POBbS 00YJAIOIIUXCSI.
OcHoBHasi oOpa3oBaTtenbHasi mporpamMma (QOpMHPYETCS Ha OCHOBE
CHUCTEMHO-ACATCIIPHOCTHOI'O IIOJAX0Ja, B CBIA3M C DOTHM JIMYHOCTHOC,
COLMAJbHOE, TIO3HABATEIFHOE pA3BUTHE OOYYAIOMIMXCS — ONpPEAessieTCs
XapaKTepOM OpPTraHU3AINH UX AEATEIBHOCTH, B IEPBYIO O4epelb yIeOHOH,
n mpouecc (PyHKIMOHUPOBAHUS 00pa30BaTEIbHON OPraHU3aIiH, OTPaKEHHBIH
B OCHOBHOH oOpa3oBarensHol mnporpamme (OOII), paccmarpuBaercst Kak
COBOKYITHOCTH CJIICOAYIOUINX B3aUMOCBS3aHHBIX KOMITIOHCHTOB!: neiun
oOpaszoBaHus, COJNIEp)KaHWs OOpa3OBaHWS Ha YPOBHE CPEIHEro OOIIero
oOpazoBanusi, HopMm, METOJOB, CPEICTB peANTH3AIMH ITOTO CO- JEpPKaHUs
(TEXHOIOTMH TIPENOAABAaHUS, OCBOCHHUS, OOYYEHHS); CYOBEKTOB CHCTEMBI
oOpazoBanust  (memarorw, oOydaromuecs, HX pOJXUTENH  (3aKOHHBIE
NIPEACTaBUTENN));  MaTepUaJibHOM  0a3bl  Kak  CpEeACTBA  CHCTEMBI
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oOpazoBaHus, B TOM 4YHCIE C YYETOM IPHHLMIA IPEEMCTBEHHOCTH

HayaJIbHOTO  OOWIEro,  OCHOBHOTO  00miero,  cpeaHero  ooOmwiero,

Mpo¢eCCHHANBEHOTO 00pa30BaHMs, KOTOPHIA MOXKET OBITh peann3oBaH Kak

yepe3 ComepKaHue, Tak W 4depe3 (POPMBI, TEXHOJOTMH, METOIBI M IMPUEMEI

paboTsL.

OcyiecTBieHle  NPUHIMIA  WHIUBHIYAIbHO-AU(GGEpEeHIMPOBAHHOTO
MOJX0Ja TIO3BOJSIET CO3JaTh ONTHMAlbHBIE YCIOBHS JUIl peau3aliu
MOTEHIINATIBHBIX BO3MO)KHOCTEH KaXKI0T0 00ydaromerocs.

OcHoBHasi o0Opa3oBareibHas mporpamMma (GopMmMHpyeTcss C Y4eToM IICH-
XOJIOTO-TIEAATOTHYECKUX OCOOCHHOCTeH pasBuThs nered 15—I18  jer,
CBSI3aHHBIX '

» ¢ (OpMHPOBAHHEM y OOYHYAIOIIUXCSI CHCTEMBl 3HAUMMBIX COLMAIBHBIX H
MEXJINYHOCTHBIX ~ OTHOLICHWH,  IIGHHOCTHO-CMBICIOBBIX  yCTaHOBOK,
Op@KAIOMMX JUYHOCTHBIC M TPAKAAHCKHE IO3UIHMH B JIESITEIHHOCTH,
LICHHOCTHBIX OPHEHTAIMH, MHPOBO33PEHUS KaK CHCTEMBI OOOOIIEHHBIX
NIPEACTaBICHUII O MHpE B LEJIOM, 00 OKpYXKaloIleH IeHCTBUTEIHHOCTH,
JIpYrux JIOAAX W caMoM ce0e, TOTOBHOCTH PYKOBOJCTBOBATHCS WM B

a JCATENBHOCTH;

C TIEPEXO0/IOM OT Y4eOHBIX JEHCTBHIH, XapaKTePHbIX JJIsi OCHOBHOM ILKOJIBI U

CBsA3aHHBIX C OBJIaACHUCM yqe6H0171 JCATCIBHOCTBIO B CIUHCTBC

MOTHBAIHOHHO-CMBICIIOBOTO u OTIEPAIIOHHO-TEXHUIECKOTO

KOMITOHEHTOB K y4EOHO-TTPO(ECCHOHATBHON ESTENbHOCTH, Pealn3yIomeH

npodecCHOHANBHBIE M IMYHOCTHBIE YCTpeMIIeHUs o0ydatomuxcs. Bemymee

MECTO y 00y4JaloInXcsl Ha YpOBHE CpeJHEro od1ero oopasoBaHus

3aHUMAarOT MOTHUBBI, CBA3AaHHBIC C CAMOOIIPCACIICHUEM U HOHFOTOBKOﬁ K

CaMOCTOATENIBHOM ~ JKM3HM, C  JaJbHeHmuM  oOpa3oBaHMEM U

camMo00pa3oBaHHeM. OTH MOTHBBI NPHOOPETAIOT JIMYHOCTHBIA CMBICT H

CTAHOBATCA I[eﬁCTBEHHLIMH;

" C OCBOGHHEM BHJIOB JIESITEIILHOCTH 110 MOJYYEHUIO HOBOTO 3HAHMUS B paMKax
y4eOHOTO TpeaMeTa, €ro MpeoOpa3oBaHUI0 W MPUMEHEHUI0 B YYEOHBIX,
y‘IE6HO-HpOCKTHBIX 1 COMAJIBHO-TIPOCKTHBIX CUTYyalluiX,

K TIOSBIIEHMEM HHTepeca K TEOpeTHYeCKHM IpobieMaMm, K crocodam

TIO3HAHUA U YUYCHHA, K CAMOCTOATCIBHOMY ITOUCKY y‘le6HO-TeOpeTI/I‘ICKI/IX

po0JieM, COCOOHOCTH K TOCTPOEHHIO WHIUBHYaJIILHONH 00pa3BaTenbHON

» TPAeKTOPHH;
¢ popmupoBaHKeM y 00ydarOIIMXCsl HAYYHOTO TUIIA MBIIUICHHS, BIaJeHNE
Hay4YHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU IIOHATHSIMU, METOJIAMH U
NpUEMaMH;

m C CaMOCTOSTENBHBIM IPHOOPETEHHEM HJICHTUYHOCTH; IIOBBIILICHUEM
TpeOOBaTEJILHOCTH K caMoMy ce0e; yriyOleHHeM CaMOOLEHKH; OOJbIINM

peanu3mMoM B GOpMHUPOBAHUHM LIS U CTPEMIICHUH K TEM WJTH



WHBIM pPOJISIM; POCTOM YCTOWYMBOCTH K (pycTpamusiM; YyCHICHHEM
MOTPEOHOCTH BIMATH Ha IPYTHUX JIFOJCH.
Ilepexon oOywaromierocsi B CTapuIyl0 INKOJY COBIAJaeT C IIEPBBIM

MIEpUO/IOM FOHOCTH, WJIH IIEPBBIM MEPHUOAOM 3PEJIOCTH, KOTOPBIH OTIMYaeTCs
CJIOKHOCTBIO CTAQHOBIICHUS JMYHOCTHBIX 4epr. LleHTpabHBIM
TICUXOJIOTHYECKMM HOBOOOpPA30BaHMEM FOHOILIECKOTO BO3pacTa SBJISETCA
NIpeiBapu- TEJBHOE CaMOOIpe/eeHHe, NOCTPOSHHE )KU3HEHHBIX IUIAHOB Ha
Oynymee, (QopMHpOBaHHE HACHTHYHOCTH W YyCTOWYMBOTO oOpaza «SI».
HampaBneHHOCTh JIMYHOCTH B FOHOIIECKOM BO3pPAcTe XapaKTEpU3YeTCs ece
LEHHOCTHBIMU OPUEHTAlMsAMK, HHTEpECaMH, OTHOIICHUSMH, YCTaHOBKaMH,
MOTHBaMH, IEPEXOAOM OT IIOJPOCTKOBOIO BO3pacTa K CaMOCTOSATENBHOM
B3pocioii xu3Hu. K 3ToMy nepuony (akTHYecKy 3aBepluaeTcs CTaHOBJICHHUE
OCHOBHBIX OHOJIOTHUECKHX M TICUXOJOTMYeCKUX (QYHKLUH, HEOOXOAUMBIX
B3pPOCIOMY YEJOBEKy Ul MONHOLEHHOro cymecTBoBaHUs. CoLuanbHOE H
JMYHOCTHOE CaMOOTIpeielICHHe B JaHHOM BO3pacTe MperoiaraeT He CTOIBKO
SMaHCHITAIMIO OT B3POCIBIX, CKOJIBKO YE€TKYI0 OPHEHTHUPOBKY M OIpE/eIeHHe
CBOETO MECTa BO B3POCIOM MHUpE.



IINIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA KYPCA
BHUOJIOTUN B 10—11 KITACCAX

» BrINycKHHUK Ha yIiIy0JIeHHOM YPOBHE HAYYHTCH:

OIICHUBATh  POJIb ~ OWOJIOTHYCCKUX  OTKPBITHA W COBPEMCHHBIX
UCCIIC/IO-BaHUN B pa3BUTHM HAYKH U B MPAKTHYCCKOH JEATCIBHOCTH
JIOJICH;

= OICHHUBATH POJIb OMOJIOTHH B (DOPMHUPOBAHUYU COBPEMCHHOM HAyYHOH

= KapTUHBI MHpPA, IPOTHO3UPOBATH MEPCIICKTUBEI Pa3BUTHS OMOJIOTHY;
YCTaHABIMBAaTh W  XapaKTepHU30BaThb  CBSI3b  OCHOBOIIOJAraloUIUX
OMOIIO-THYECKUX TOHATHIA (KJIeTKa, OpTaHNu3M, BHII, SKOCHCTEeMa, Orocdepa)
C OCHOBOTIOJIATAFOIIUMH TTOHATHSAMHE JPYTUX €CTECTBCHHBIX HAYK;

= 00OCHOBBIBATh CUCTEMY B3IJISIOB HA KUBYIO MPHUPOY U MECTO B HEH
YeNOBEKa, MNPUMEHssI OHOJOTMYCCKHE TCOPUH, YUCHHS, 3aKOHBI,
3aKOHOMEPHOCTH, MOHUMATh TPAHUIIBI UX IPUMEHUMOCTH;

§ TPOBOJMTH YICOHO-UCCICIOBATEIBCKYIO ACATSILHOCTD 10 OUOJOTHH:
BBIIBUTATh TUIOTE3B, IDTAHUPOBATh PadOTy, OTOMPATh U MPeoOPa3OBEIBATH
HEOOXOIUMYIO HHPOPMALIHIO, TIPOBOIUTH SKCIIEPUMEHTEI,
HUHTEP-TIPETUPOBATh PE3YIbTAThl, JeJIaTh BBIBOJBI Ha OCHOBE IMOJIYUECHHBIX
pe3yabTaToB. BBIABIATE U OOOCHOBBIBATH CYIIECTBEHHBIC OCOOCHHOCTH
Pa3HBIX YPOBHEH OpTaHU3alNN KU3HU;

= YCTaHaBIUBATh CBSI3b CTPOEHUS M PYHKIIMI OCHOBHBIX OMOJIOTUYECKUX
MaKpOMOJIIEKYJI, UX POJIb B TIpOIleccax KIETOYHOTO METa0OIM3Ma;

= pelaTh 3a7aud Ha ONpe/IeIeHHEe MOCIe0BaTeIbHOCTH HYKICOTHIOB
JHK wu wPHK (MPHK), antmkxomonoB TPHK, mocnenoBatensHoCTH
AMHHOKHUCIIOT B MOJIEKylne Oellka, TpHMEHSS 3HAHWS O PeakIusix
MaTPUYIHOTO CHHTE3a, FEHETUYECKOM KOJIE, TIPUHIIATIC
KOMILIEMEHTapHOCTH;

= JIeNaTh BBIBOJBI 00 N3MEHEHHUSX, KOTOPbIE MPOU30UIYT B MpOIeccax
MaTpUYHOTO CHHTE€3a, B CcIydae H3MEHEHHUS MOCJIEI0BATEIbHOCTH
nykieotuaoB JTHK;

= CpaBHHBATH (a3bl ACICHUS KICTKH, PEIIaTh 33Ja9d Ha ONpeICIICHUE U
CpaBHEHHE KOJIIMYECTBA TeHETHIEeCKOTo MaTepuaina (xpomocoM u JIHK)

a KJIETKaX MHOTOKIETOYHBIX OPTraHM3MOB B PAa3HBIX (a3ax KICTOYHOTO
LAKIIA;
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BBIABIISITH CYIECTBEHHBIC MPU3HAKN CTPOCHUSI KIIETOK OPTaHU3MOB Pa3-HBIX
LAPCTB JKUBOM MPUPOABI, YCTAaHABIUBATH B3aUMOCBSI3b CTPOEHUS

1 GYHKIUH yacTel 1 OPTraHOUIOB KIICTKH;

000CHOBBIBaTh B3aMMOCBSI3b IIIACTHYECKOTO W SHEPTETHYECKOTO OOMECHOB,;
CpPaBHHMBATh MPOIECCH IUIACTHYECKOTO M IHEPreTHYECKOro OOMEHOB,
MIPOHUCXOAIINX B KJIETKAX KHUBBIX OPraHN3MOB;

ONPENETsATh KOJIWYECTBO XPOMOCOM B KIETKAaX pPACTEHHH OCHOBHBIX
OT/IEJIOB Ha Pa3HBIX 3Talax >KU3HEHHOI'O UK,

pelars reHeTHYeCcKre 3aJa4k Ha JUTHOPUIHOE CKpelBaHKe, CLer-
JeHHOe (B TOM 4YHCJIE C TIOJIOM) HacleJOBaHWEe, aHAIM3HPYIOIIee
CKpEIIMBaHNE, IPUMEHSS 3aKOHbBI HACIIEICTBEHHOCTH M 3aKOHOMEPHOCTH
CIICTUIEHHOTO HAaCJIEOBaHMUS;

packpbIBaTh IPUYUHBI HACIEICTBEHHBIX 3a00JIeBaHUM, apryMEHTHPOBATh
HEOOXOAMMOCTh Mep MpPEAYNPESKACHHS TaKUX 3a00JieBaHUil; CpaBHHBAThH
pasHble crocoObl Pa3MHOKEHHsT OPraHU3MOB; XapaKTEePU30BaTh OCHOBHBIC
STanbl OHTOTEHE3a OPTraHM3MOB; BBIABIATH NPUYMHBI U CYLIECTBEHHBIC
MPU3HAKH MOAN(DUKALMOHHOMN

C. MyTallMOHHON H3MEHYUBOCTH; OOOCHOBBIBATH POJb HM3MEHYMBOCTH B
€CTECTBEHHOM M HCKYCCTBEHHOM OTOOpE; 000CHOBBIBATh 3HAUCHUE PA3HBIX
METO/IOB CEJIEKIINH B CO3JJaHUH CO-

PTOB pacTeHWH, MOpPOJ KHWBOTHBIX M IITaMMOB MHKPOOPTaHU3MOB,;
00OCHOBBIBAaTh NPUYMHBI W3MEHAEMOCTH M MHOT0ooOpasusi BWIOB, IIpHU-
MEHSSI CHHTETHUECKYIO TEOPHIO 3BOJIOIMHU; XapaKTepU30BaTh HMOMYJISAIHIO
KaK eIMHHUILy HBOJIOIMM, BHJ KaK CHCTEMaTHUECKYI0 KAaTErOpHI0 M Kak
pe3ynbTaT SBOJIONMH; YCTaHABIMBATH CBSA3b CTPYKTYphl M CBOMCTB
9KOCHCTEMBI; COCTaBJISTh CXEMBI IEpPEeHOCa BEIIECTB M JHEPTUU B
9KOCHCTeME (CeTH TMHTaHHs), IPOTHO3UPOBATh MX HW3MEHEHHI B
3aBUCHMOCTH OT W3MEHe- HHA (AKTOPOB Cpelbl; apryMEHTHPOBAThH
COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K 3KOJOTMYECKHM IpobiiemMaM U
MOBEJCHUI0O B TNPHUPOAHOW cpeae; OOOCHOBBIBATH  HEOOXOAMMOCTD
YCTOWYMBOTO Pa3BUTHS KaK YCJIOBHSI COXpaHEHHSI OMOc(ephl; OIEeHUBATH
MPAaKTHYECKOE M 3THUYECKOE 3HAauYeHHE COBPEMEHHBIX HCCIIeOBAHUH B
OMOJIOTHMH, MEIOULMHE, JKOJOTMH, OHMOTEeXHOJOTHH; OOOCHOBBIBAThH
COOCTBEHHYIO OILIEHKY; BBISIBISITH B TEKCTE OMOJOTHYECKOTO COZIEpKaHUS
npo0ieMy ¥ apryMEHTHPOBAHHO €€ 0OBSICHATH;

MIPECTaBIATh OUOJOTHYECKYI0 WH(GOPMALMI0O B BHUJAE TEKCTa, TaOIHIIBI,
CcXeMbl, rpaduka, JguarpaMMbl W JelaTbh BBIBOJBl HAa OCHOBaHWHU
MIPUCTABJICHHBIX JaHHBIX; IPe0Opa30oBBIBaTh Tpaduk, TaOIUILy, AUATPAMMY,
CXEMY B TEKCT OMOJIOTHYECKOTO COJIep KaHMSI.



BeinyckHuK Ha yriy0JICHHOM YPOBHe

MOJIYYHT BO3MOKHOCTb HAYYUThCS:

OPraHW30BBIBATH M MPOBOANTH HHIUBHIYAIBHYIO HCCIIEI0BATEIBCKYTO
JEATEeNILHOCTD 110 OMOJIOTHH (WK pa3padaThIBaTh MHAWBULYaTbHBIN
MIPOEKT): BBIABUIaTh TUIIOTE3bI, INIAHUPOBATH PabOTY, OTOMPATh U Ipe-
00pa30BEIBaTE HEOOXOAUMYIO HH(OPMAINIO, TPOBOANUTH IKCIEPHUMEHTHI,
HMHTEPIIPETHPOBATh PE3yIbTaThl, AENATh BBIBOJBI Ha OCHOBE IOYYEHHBIX
PE3yNBTAaTOB, IPEACTABIATH IPOAYKT CBOMX HCCIICIOBAHUM;
MIPOTHO3UPOBATH MOCIEACTBHUS COOCTBEHHBIX UCCIIEJOBAHUHN C yIETOM
9TUYECKUX HOPM M 3KOJIOTHIECKUX TPEOOBAHMIH;

BBIJCISTE  CYIIECTBCHHBIC OCOOCHHOCTH  JKM3HEHHBIX  IIUKJIOB
NIPEACTa-BUTENEH pa3HBIX OTHENOB DPACTEHHH W THUIIOB JKHBOTHBIX;
n300paxaTh

IUKIIBI pa3BUTHA B BUIC CXEM;

AHaJIU3UPOBATH u HCIIOJIb30BaTh B peuicHun y‘le6HI)IX u
HCCIIeI0BATEIbCKUX 33124 HH(POPMAIIMIO O COBPEMEHHBIX HCCIIEIOBAHHSX B
6I/IOJ'IOFI/II/I, MCIUIMUHEC U 3KOJIOTHUH,

APryMCHTHUPOBATH HeO6XOI[I/IMOCTb CHUHTE3a CCTCCTBCHHOHAYYHOI'O U
COIMUOTYMAaHUTApPHOI'0 3HAHUS B IIOXY HH(bOpMaI.[PIOHHOﬁ OUBHIIN3AITUHU,
MOACINPOBATH U3MEHCHUEC DKOCUCTEM MO BJIMAHUEM PA3JIMYHBIX I'PYIIT
(aKTOpOB OKpYIKaIOIIEH Cpebl;

BBIABIIATH B IIPOLIECCE MCCIIEA0BATEILCKOM NEATEILHOCTH TTOCIEICTBUS
AHTPOIIOTCHHOTO BO3ICHCTBHS Ha KOCHCTEMBI CBOETO PETHOHA, NPEIaraTh
CHOCO6I)I CHMXXCHHSA aHTPOIIOTCHHOT'O BOSHeﬁCTBHH Ha O9KOCUCTCMBI,
HCIIOJIb30BATh HpI/IO6peTeHHI)Ie KOMIICTCHIIMH B HpaKTH‘IeCKOﬁ
JEATeIbHOCTH M TIOBCEIHEBHOW JKM3HM, JUII MPUOOpPETEHHs OIbITa
JeATeNIbHOCTH, TIpe/IIecTByoNel npodeccnoHalbHOM, B OCHOBE KOTOPOH
JIEKUT Ouomnorus Kak y4eOHBIH MPEIMET.



OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJAMETA

Ipeamer «OOmas 6HONOTHS» B TUMHA3USX, CIEUUAIM3UPOBAHHBIX
Ha U3y4YEeHUH OMOJIOTMUECKHX U XMMHYECKHUX JUCIHMIUINH, paccyuTa Ha 3 (4)
Yaca KJIACCHBIX 3aHATHH U 2—4 yaca (akyIbTaTHBHOTO U3y4YEHUs MpeaMeTa B
HEJIeIo.

VYrnyOneHHbId Kypc BKIIOYaeT B ce0s  TOJHOCTBIO  NPOTpaMmy
obmeobpa3oBarenpHON mKoMbl st 10—11 ximaccoB. B Hell coxpaHeHBI Bce
paszmensl M TEMBI, HW3ydaeMble B CpegHEH o00meo0pa3oBaTesNbHOM IIKOIE,
OJTHAKO COJEpKaHHE KaXIOro ydeOHOro OJOKa pacuIMpeHO W YTriIyOJeHo,
YBEIMUYEHO KOJIMYECTBO JAaOOPATOPHBIX pPAabOT, YHCIO IEMOHCTpAlUi |
3KCKYPCHH.

Kypc mnpenycMarpuBaer u3ydeHHE Y4YalIUMHUCS TEOPETHUECKHX U
NPUKIAAHBIX OCHOB oOmed Owomormn. B HemM Hamumm oTpaxeHHe
3a/aud, CTOSIME B HAcTosIIee BpeMs Iepel OHOJOrHYecKod HayKoii,
pelLIeHNe KOTOPHIX HANpaBICHO Ha COXPAaHEHUE OKPYXKAIo-IEeH NMPHPOABI U
310poBbsi  4enoBeka. Oco0oe  BHMMaHHE  YIENICHO  JKOJOTMYECKOMY
BOCITUTAHHIO MOJIOJIEKH.

B pe3ynbTaTe M3ydeHUs NpeaMeTa Ha YriayOJeHHOM YypOBHE Ydalluecs
JOJDKHBI pHoOpecTH:

3HaAHUA 00 OCOOCHHOCTSX JKM3HM KakK (POPMBI CYIIECTBOBAHHS MaTEpHH,
poiM pU3NYECKUX M XUMHYIECKUX TPOIECCOB B KMBBIX CHCTEMAX Pa3IMIHOTO
NEepapXUdecKOro ypOBHS OpraHW3alM{; 3HaTh (pyHIaMEHTaNbHBIC MOHITHSA
OMOJIOTMH;  CYIIHOCTh  IPOIIECCOB  OOMEHa  BELIeCTB, OHTOIEHEe3a,
HACJICACTBEHHOCTH W HW3MCHYUBOCTU; OCHOBHBLIE TCOPUU ouojgorMH —
KJIETOYHYIO, XPOMOCOMHYIO TEOPHIO HACJIEACTBEHHOCTH, HBOJIOLHOHHYIO,
aHTPOIIOTeHe3a; COOTHOUICHHE COLMAIBLHOTO M OHOJIOTHYECKOTO B 3BOJIIOIMU
YeJIOBeKa; OCHOBHbIE O00JACTH TPUMEHEHUs OWOJOTMYEeCKMX 3HAaHUH B
MIPAaKTHKE CEJbCKOTO XO35iicTBa, B psAAE OTPAciiel MPOMBIIUICHHOCTH, TPH
OXpaHe OKpY)Kalolled cpelsl M 3/10pOBbSl YEJIOBEKa; OCHOBHBIE TEPMHUHBI,
UCTIONIb3yeMbIe B OMOIOTHYECKON M MEJUIIMHCKOM JINTepaType;

YMeHHsI T0JIb30BaThCS 3HaHHEM OOIIEOMOJIOrNYEeCKUX 3aKOHOMEPHOCTEMH
JIA O00BSCHEHHUS C MAaTECPpHUATTUCTUICCKUX HO3I/IHPII?I BOIIPOCOB MPOUCXOKIACHUA
U pPa3BUTUS JKM3HM Ha 3emile, a Tak-)Ke pa3In4HbIX TPYIN PpacTCHHUH,
JKUBOTHBIX, B TOM YHUCJIE W YCJIOBCKA, MaBaTb APryMCHTHUPOBAHHYIO OLCHKY
HOBOW MH(pOpPMAINK 10 OHOJIOTMYECKUM BOIIpOCaM; padoTaTh C MHKPOCKOIIOM
W M3TOTOBJIATH  IIPOCTEHINME  Mpenapatsl sl  MHUKPOCKOIMYECKHX
WCCIIEJOBAaHHUH; pelIaTh T'€HETHYECKHE 3aJadM, COCTaBISTH PO-IAOCIOBHBIC,
CTPOUTH BapHallMOHHbBIE KPUBbIE HA PACTUTEIHHOM
M JKMBOTHOM Marepuaie; paboTarh C Y4eOHOH M Hay4HO-TIONYJIAPHOH
JUTEpaTypol, COCTaBJIATH IUIaH, KOHCIIEKT, pedepar; BIaAeTh SI3BIKOM
mpeaMeTa; TPaMOTHO OCYIIECTBISATH TOWCK HO-BOW WH(pOpMAnuud B
JMTEepaType, MHTEPHET-pecypcax, aJleKBaTHO OLIEHUBATh HOBYIO MH(opManuio,
(hopMynMpoBaTh COOCTBEHHOE MHEHHE W BOIIPOCHI, TpeOyIonye NaabHEHIIero
U3y4ECHUS.



MECTO YYEBHOI'O [IPEJIMETA B YYEBEHOM ITJTAHE

Uzyuenne kypca «OOmas OHOJIOTHs» OCHOBBIBACTCS Ha 3HAHUSX
YYaIluXCs, IONyYCHHBIX MPH HW3YYEHHUH OHOJOTHYCCKUX IUCHUIUINH B
MJQAIIUX KJaccaxX CpeJHedl IIKOJbl MO CHEelHAIbHBIM Mporpammawm,
IpeycMaTpHUBaIOIIUM JlabHelee npoduibHoe 00pa3oBaHKe, a Takke Mo
001eobpa3oBaTebHEIM IIporpaMMaM. V3ydeHne mpeamera npexycMaTpruBacT
U 3HaHUS, TPUOOPETCHHBIC HA YPOKaX XUMUH, (PU3UKH, HCTOPUH, (PU3UICCKON
U DKOHOMHYecKoil reorpaguu. Cam mpenMmer sBISIETCSl 0a30BBIM IS psiaa
CHeNHaTbHBIX TUCIHILUINH, H3y9aeMBIX (DaKyIbTaTHBHO WM MHBIM 00pa3oM B
COOTBETCTBHUH C NPo(deccro-HaIBbHOW OpPUEHTALMEH TOTO WIIM HHOTO y4eOHOTO
3aBEJICHHUS.

Jiis oBBIIIeHUsT 00Pa30BaTEIFHOTO YPOBHS M MOTYYICHUS HABBHIKOB
[0 TPaKTHYECKOMY HCIIOJIB30BAaHUIO TIOIYYEHHBIX 3HAHHHM HporpaMmoin
npeaycMaTpuBaeTcs JIEKIMOHHAs Qopma oOydeHus Uil paga  TeM,
MpeJCTaBICHHAS HAPIIy ¢ OCBOCHHEM Y4eOHOTO MaTepHhalla Ha CEMHUHApPCKUX
3aHATHAX, a4 TakKe BBI-TIONIHEHHE psAla JTaOOpaTOPHBIX padOT M MOUCKOBOH
JIeSITeNIBHOCTH B MHTEPHET-PECypcax.

Hdus  yroyOneHus 3HaHMH W pacIIMpEHHs  KPYro3opa  yyallux-cs
PEKOMEHAYIOTCSL SKCKYpCUM 1O pasnaenaMm: «OCHOBbI T€HETUKHU U CEIEKLUNY,
«MHzoroo0pazue (opMm KkHBOH npHpoOAbl», «Pa3BuTHE XWM3HM Ha 3emiey,
«B3anmooTHOIIeHHsT OpraHu3Ma M cpenbl obuTaHmss». C 3TOW K€ LeNbo
MpelyCMOTPEHBI IEMOHCTPALUH.

B MOCOOMH J1aeTcsi MPUMEPHOE paclpe/ielieHne MaTepHaia o pasjeiam
U TeMaM (B yacax). PekoMeHIyeTcs mpoBeeHIe 3a-9eTHBIX 3aHATHI B KOHIIC
M3YYEHUs MaTepuana, KOTOPhIE COUETAIOT MUCbMEHHYIO TECTOBYIO U YCTHYIO
¢opMbl M3NOXKEHHS MaTepuaia. KpoMe Toro, B KOHIE KaXIOTO CeMecTpa
(monmyroiust) HEOOXOIUMO MPOBENICHNE KYPCOBBIX PK3aMEHOB IO BCEM TeMaMm,
M3YYEHHBIM yYalllUMHUCA 3a MCTEKILEe BPEMS; B KOHLE Kypca PEKOMEHAYETCs
MPOBEJICHUE BBITYCKHOI'O SK3aMeHa 110 BCeMY Kyp-Cy 001ieli OHoIorum.
Matepunan, npeajaraeMblii Uil HM3y4eHHS B O3HAKOMMTEJIBHOM IUIaHE,
3aKIFOYCH B KBAJIPaTHBIE CKOOKH. IMOCOOWH YKa3aHBl OCHOBHBEIC MOHSTHS,
TpeOOBaHUS K 3HAHUAM M YMEHHUSAM yJalUXcs Mo KaKJoMy pasfeny. B xoHie
KOKIO0ro pasfena o0O03HaueHbl MEXKIIPEIMETHBIE CBsI3W Kypca «OOmas
Ooumoyiorus» ¢ JAPYrUMH HM3YYaeMBbIMH MPEIMETaMH, OTPAXKAIOIIUE MECTO
OMOJIOTHH B CHCTEME HAyYHBIX JUCHUIUIMH M MO3BOJIIOIINE OCYIIECTBUTH Ha
MpaKTUKE MHTETPAMI0 E€CTECTBEHHO-HAYYHOTOo OOpa3oBaHUS C  IIETBIO
(dhopMuUpOBaHUS y yYalIUXCs HEIOCTHOW HAYYHOH KapTHHBI MHUpA. [MOCOOHHU
MPUBEJIEH CIMIMCOK OCHOBHOM, JIOMOJIHUTENbHOMN, MONYJIAPHON U ClelMaIbHON
JUTEPATYpPHI, a TAKXKE MepedeHb yIeOHO-HATIISTHBIX TOCOOHH.



PE3VYJIBTATBI OCBOEHUN KYPCA BMOJIOI'N

JIuuHOCTHBIMM pe3yjbTaTamMu oOy4deHus oOuield Ouosiornu B
craprieit popHUIBHOM MIKOJIE SIBISIOTCS:

" pa3BUTHC TO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIbHBIX U TBOPUYCCKUX
crocoOHOCTEH yJaIuxcs;

* yOKICHHOCTh B BO3MOYKHOCTU IMO3HAHUS MPHPOJBI, B HEOOXOTUMOCTH
Pa3yMHOTO UCIOJIb30BaHUs JOCTI)KCHUH HAYKH U

TEXHOJIOTHUH sl  JANbHEHIIEro pasBUTHS 4EIOBEYECKOro OOINEeCTBa,
YBaXEHHE K TBOpIAM HAYKA M TEXHHKH, OTHOIICHHEC K OHOJOTMH KaK K
3JIEMEHTY OOIICUCIIOBCUCCKON KYIBTYPHI;

" CaMOCTOSITENILHOCTh B MPHOOPETCHUH HOBBIX 3HAHMM U MPAKTHYCCKUX

YMEHUi;
*TOTOBHOCTh K 000CHOBaHHOMY BHIOOPY )KU3HEHHOT'O IYTH B COOTBETCTBUH
C  COOCTBEHHBIMM  HHTEpPECaMH W  BO3MOXKHOCTSIMH; . MOTHBalHs

06paSOBaT€J'IBHOﬁ JACATCIbHOCTHU IIKOJIBHUKOB
Ha OCHOBEC JIMYHOCTHO-OPUECHTUPOBAHHOTO TOAXO0Aa;

*(opmupoBanne LEHHOCTHBIX OTHOIIEHWH Ipyr K JAPYTY,
K YUYUTEF0, K aBTOpaM OTKPBITHH W H300pETeHWH, K pe3yiabTaram
00yUeHMUS.

MeTanpeAMeTHBIMH pe3yJbTaTaMH OOydeHHs OWONOTMM B CTapuiel
poQHUITBHON HIKOJIE SBISIOTCS:

= IpUOOPETeHHEe M 3aKpeIlUIeHHE HAaBBIKOB I((PEKTUBHOTO MNOJIyYeHHS H
OCBOCHUsI y4eOHOTO Marepuaia ¢ HCIOJIb30BaHWEM Yy4eOHOI JuTepaTypsl
(y1eOHMKOB W TOCOOWil), Ha JEKIHIX, CEMHUHAPCKAX W MPAKTHICCKUX
3aHATHSAX;

* 0BJIa/ICHUE HaBBIKAMH CaMOCTOSTEILHOTO NPHOOPETEHNSI HOBBIX 3HAHUM,
OpraHM3aliy y4eOHOM HeATeNbHOCTH, IOCTAHOBKM IIeNeH, IUIaHWPOBaHUS,
CaMOKOHTPOJII M OLEHKH pe3yJbTaTOB CBOEH [ESTENIbHOCTH, YMEHHUSMH
NPEe/IBUACTh BO3MOIKHBIE PE3YJIbTaThl CBOUX JICHCTBUIA;

* [IOHUMaHUE Pa3IHINi MEX]y allbTePHATHBHBIMH (haKTaMu

u TUIIOTE3aMH JUJISL UX OOBSICHEHHSI, TEOPETHYECKUMHU MOJEISIMU

u peasbHBIMH OOBEKTaMH, OBJIAJICHUE YHUBEPCAJIbHBIMU Yy4eOHBIMU
JIEMCTBUAMHM Ha NIpPUMEpax TUIOTe3 Al OOBSICHEHUS H3BECTHBIX (aKTOB U
SKCIIEPUMEHTAIbHOM  TPOBEPKM  BBIIBUTAacMBIX  THIOTE3,  pPa3pabOTKH
TEOPETUYECKUX MOJIEIIEN MIPOLIECCOB UM SIBJICHUM;

= (popMHpOBaHUEC YMECHUU BOCIIPHHUMATH, TIepepadaThiBaTh U MPESABIBISTH
nHpOpMAaNMI0O B CIOBECHOW, O0Opa3HOW, CHUMBOJIWYECKOH  (opmax,
aHATM3UpPOBaTh M IepepabaTeiBaTh  MOJYYCHHYIO  HH(poOpMamumio B
COOTBETCTBUH C IMOCTABJICHHBIMHU 33/1a4aMU, BBIICIATH OCHOBHOE COJICPIKAHKC
MIPOYHUTAHHOTO TEKCTA, HAXOJIUTh B HEM OTBETHI HAa MOCTABJICHHBIC BOIPOCHI U
n3Jarath ero;



*IIPUOOPETEeHUE OIbITA CaMOCTOSATENLHOTO IIOMCKA, aHalM3a M 0TOOpa
nHpopManmuM C WCHOIB30BAHMEM pA3IMYHBIX HCTOYHHKKOB W HOBBIX
nH(OPMALMOHHBIX TEXHOJIOTUH JIsl pellIeHNs] T03HAaBATEIIbHBIX 33/1ay;

*pa3BUTHE MOHOJIOTHYECKOM M IHAJOTUYECKON PE4H, YMEHHS BBIpaXKaTh
CBOU MBICIIH ¥ CHOCOOHOCTH BBICITYIIIHBATh COOECETHNUKA, TOHUMATh €r0 TOUKY
3peHus], IPU3HABaTh MPABO JPYTOro 4YeJIOBEKAa HA MHOE apryMEHTHPOBAHHOE
MHEHHE;

" OCBOCHHE TPHUEMOB ACUCTBUHA B HECTAHOAPTHHIX CUTYAIHSIX, OBJAICHHE
IBPUCTHYCCKUMH METOIAMH PEIICHUS MPOOIIeM;

= (opMHupOBaHNEe YMEHHH pabOTaTh B TPYIIE C BHIIIOJHECHHEM Pa3IMIHBIX
COLIMANIBHBIX POJICH, MPEICTABIATh U OTCTAUBATH CBOM B3TJLIBI M YOSKIACHNUS,
BECTH AUCKYCCHIO.

IIpenmeTHble pe3yabTaThl yrIyOIEHHOTO M3ydeHUs oOmell Ouoioruu B
CTapIIMX KJIAacCax IIKOJIBI IPECTAaBICHBI B COJICPKAHUU Kypca 110 TeMaM.

JlocTikeHre JNUYHOCTHBIX PE3yJIbTAaTOB OLEHHMBAETCS HA Ka4eCTBEHHOM
ypoBHe (6e3 oTMeToK). ChOpMHUPOBAHHOCTE META-TIPEMETHBIX M ITPEAMETHBIX
yYMEHHH OIIEHMBAeTCs B Oajiax Mo pe3ysibTaTaM TEKYILEero, TeMaTu4ecKoro
UTOTOBOTO KOHTPOJS, TAKXKE 10 PE3yabTaTaM BBIOJHEHUS JTa0OPaTOPHBIX H
MPaKTHYECKNX PaboT.



COJEPKAHHUE KYPCA,
PEAJIM3YEMOE C IIOMOIIBIO
JIMHUHU YYEBHUKOB

YIJIYBJIEHHBIA YPOBEHB

10 KJIACC 4 4 B Hepneunro, Bcero 1364
Beenenne (1 1)

Mecto kypca «OO0I1ass OMOIOTHs» B CHCTEME €CTECTBEH-HO-
HAy4YHBIX IMCIMIUIMH, a Takke B OMOJOrMYeCKHX Haykax. Llemu u
3a1aYd Kypca. 3HAUeHHe MpeaMeTa s MOHMMAHHs €IHHCTBA BCETO
JKUBOTO W B3aUMO3aBHCHMOCTH BCeX dyactedd Owo-cdhepsr 3emiu.
Buosorust Kak Hayka, MpeIMET M METOIbl H3ydYe-HHUS B OHOJIOTHH.
OOmass  Ouosioruss —  JUCHUIUIMHA, HM3Yy4Yarolllas OCHOBHBIC
3aKOHOMEPHOCTH BO3HUKHOBEHUSI, PA3BUTUS M MOI-ACPKAHUS JKUIHU
Ha 3emute. O0mIas OHOJIOTHS KaK OJJUH M3 MC-TOYHUKOB (pOpPMHUpPOBAHUS

JMAJICKTHUKO-MaTePHUaTCTUIECKOTO MHPOBO33pPECHHUSI.
OO0mebnonornyeckne 3aKOHOMEPHOCTH — OC-HOBa PalMOHAIBLHOTO
IPUPOJONOIB30BAHUS; COXpaHEHHE OKpYy-XkKarolien Cpensl;

WHTCHCU(UKALUU  CEJIbCKOXO3SIMCTBEHHOTO  NPOM3BOACTBA U
COXpaHEHUs 37J0POBbs YenoBeka. CBs3b OMOJIO-THUECKUX TUCIUTUINH C
IpyTUMH Haykamu (Xumued, Qusukoii, reorpadueif, acTpoHOMHEH,
ucropueii u ap.). Ponp Ouonormn B (QOpPMUPOBAHHMM HAYUHBIX
HPEACTABICHUNA O MUDE.



INPEJMETHBIE PE3YJIbTATBI OBYUYEHUA

Ha ypoBHe 3ar1OMHUHaHUA:

" Ha3bl6amb OTACIbHBIC IUCIMIUIMHBI, BXOJSIIHNE B COCTaB Kypca
«O0111as1 OHOJIOTHY;
" Xapakmepuz06ams METO/Ibl U3yUCHHS OMOIOTHUECKUX CHC-TEM;

*.860CNPOU3600UMb ONPENIeNICHNs] OUOTIOTHUECKUX HOHITHH.

Ha ypoBHe moHnMaHus:

Xapakmepuzo8ams NEIOCTHOCTh KUBOU MPUPOJIBI, B3AUMO-CBSI3H U
B3aMMO33aBUCUMOCTh BCEX KOMITIOHEHTOB Onochepsr;

" npugoOUMsb NpUMepsl CBA3EH B KUBOU MPUPOE;

“00bACHAMb 3aBUCHUMOCTDh KU3HENCATEIHHOCTH KaXIOTO Op-
raHu3Ma OT BCEOOINX 3aKOHOB MPUPOJIHI.

Ha ypoBHE npuMEHEHNS B THINYHBIX CUTYaALUIX:

" yMemb COOTHOCHUTH OHOJIOTHYECKUE TMPOILECCHl € TEOPHIMH, HUX
O0OBSACHSIOIINMHU.

Ha YPOBHE MPUMECHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

*0000Wamb TIOMyYeHHBIE TPH W3YYCHWH Y4eOHOrOo MaTepu-ala
CBEJICHUSI, TIPSIICTABIISATh UX B CTPYKTYPUPOBAHHOM BHJIC;

= 0000wamb HA0IIIOJaeMble OMOJIOTUYECKUE SIBJICHUS U IPO-IIECCHI
Ha SMIUPHYECKOM YPOBHE.

Yacts |
[MPOUCXOXJIEHUE U HAYAJIBHBIE

OTAIIbI PA3BUTUA XKU3HU HA 3EMJIE
(184)

Paznen 1

MHOTI'OOBPA3ME KUBOI'O MUPA.

OCHOBHBIE CBOVMCTBA ’KUBOU MATEPUU (8 u)
Tema 1.1

VYPOBHH OPTAHU3ALIMH )KMBOU MATEPUU (39

Kuzap kak ¢opma CymecTBOBAHUS MAaTEPHH; OINPEACIICHUS
MOHATHUSA <OKM3HBY. JKU3HB M JKUBOE BC€IOICCTBO, KOCHOC H OHMOKOCHOE
BemiecTBO Ouocdepbl. YPOBHHM OpraHUW3allid >KUBOW MAaTEepHH U
MPUHLIWIBL WX  BBLACTICHHS;  MOJIEKYJSIPHBIA,  CYOKJIETOYHBIH,
KJIETOYHBIN, TKAHEBBI U OpraHHbBIN, OPraHU3MEHHBIH, TOMYISIIHOHHO-
BHJIOBOH, OHMOIICHOTHYECKUH M OWOChEpHBI ypOBHH OpraHU3aIlIH
KHBOTO.



INPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

Ha ypoBHe 3ar1OMHUHaHUSA:

" HA3b16aMb KOMIIOHCHTBI OMOC(EPHI, UX COCTAB;
 Xapakmepuzoeams yPOBHH OPTaHU3AIMHU KHBOH MaTCPHUH;
" 60CNPOU3B00UMb TIEPEUCHD XUMHUUECKUX, OHOTOTUYECKUX U APYTHX
JUCHUTUTNAH, TPEJCTABUTEIN KOTOPIX 3aHUMAIOTCS U3Y-UCHHUEM
MPOIIECCOB KU3HECSITEILHOCTH Ha Pa3IHYHbIX YPOB-
HSIX OpraHU3aInH.

Ha ypoBHe noHMMaHUS:

" Xapaxkmepuz06ams 1EIOCTHOCTh KUBOU MPUPOJIBI, B3aUMO-CBSI3H U
B3aMMO33aBHCUMOCTh BCEX KOMIIOHEHTOB Onochepsr;

" NPUsOOUMb NPUMepPbl B3aUMOCBSI3EH MPOIIECCOB, MPOTEKAIO-IIMX Ha
Pa3HBIX YPOBHSAX OpPraHU3aIui;

" 00bACHAMb 3aBUCUMOCTh  JKHU3HEICATCILHOCTH  KaXIOro  Op-
raHu3Ma OT BCEOOImUX (PU3NYECKUX U XUMUICCKHX 3aKOHOB.

Ha ypoBHE npuMeHEHNS B THINYHBIX CUTYALUIX:

“ymemb COOTHOCHTH OHOJIOTHYECKHE MPOIECCHl C TEOPHSIMH, HX
OOBSACHSIOIIUMH.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYALUAX:

*“0000Wamb TIONyUYECHHBIC TPU HM3YyYCHHH YYeOHOrO MarepH-ajia
CBEJICHUSI, TIPE/ICTABIIATh UX B CTPYKTYPUPOBAHHOM BH/IE;

*0000Wamb Ha0IOIaeMble OMOJIOTMYECKUE SIBIICHUS M MPO-TIECChHI
Ha SMIIMPHYECKOM YPOBHE.

Tema 1.2
KPUTEPUU XXUBBIX CUCTEM (5 )

EnuHCTBO XMMHYECKOr0 COCTaBa KMBOW MaTepHUM; OC-HOBHBIE
TPYNIBl XUMHYECKAX JIIEMEHTOB M MOJEKYJ, 00pa3yro-Iue XKUBOE
BemiecTBO  Omocdeprl.  Kietownoe — cTpoeHme — opra-HU3MOB,
Hacensomux  3emumro. OOMmMeH  BemectB  (MeTabonm3M) |
caMOperyJisius B OMOJOTHUECKUX CHUCTEMax; MOHSITHE O TOMEO-CTa3e
KaK YCJIOBUH CYIIECTBOBaHUS JKUBBIX cUcTeM. CaMOBOC-TIPOU3BE/ICHIE;
HACJICICTBEHHOCTh M W3MEHYMBOCTh KaK OCHOBa CYIIECTBOBaHUS
JKUBOW MAaTepUH, WX TMPOSBICHUS Ha Pa3IMY-HBIX  YPOBHSIX
opraHm3anuu >KuBoro. Poct um passurtue. Pasznmpa-kumocTs; Gopmbl
M30UpaTeIHbHOW peaKIIMi OpPraHW3MOB Ha BHEUTHUE BO3JICUCTBHS
(Oe3ycioBHBIC U YCIOBHBIE pe(hICKChI; TAKCHCHI, TPOIIU3MBI U HACTHH).
PUTMUYHOCTE  TIPOIIECCOB  KHU3-HENEATEIILHOCTH;  OHOJIOTHYECKUE
PUTMBI ¥ WX aJalTUBHOE 3HA-ueHHUEe. [IMCKPETHOCTh JKUBOT'O BEIIECTBA
M B3aUMOOTHOIICHWE 4YacTH W  IeIorT0 B  OWocHcTEeMax.
DHEpPro3aBUCHMOCTh KHBBIX Op-TAaHU3MOB; (OPMBI MOTPEOICHUS
SHEPTHH.



HNPEJMETHBIE PE3YJIbTATBI OBYUEHUSA

Ha ypoBHe 3an1OMUHaHHS:

" HA3b16AMb OTAEIILHBIE CBOMCTBA KUBBIX CUCTEM;
*goCcnpou3600umb ONpeaeIIeHUs ONOIOTUICCKUX TTOHSATHIA.

Ha ypoBHE TOHUMAaHHUS:

“Xapakmepuzo6ams TPUHIMIIMAIBHBIC OTIUYUS CBOWCTB IKUBBIX
CUCTEM OT CXOJHBIX IPOIECCOB, MPOUCXOAINIMX B OKPY-Karolieh
cpene;

“npugooumb  NpumMepvi, OTPAKAIOIINE CYINIHOCTh  IMPOIECCOB
MeTaboJIM3Ma B JKHBBIX OpTaHH3Max, OMOIleHO3ax 1 Orocdepe B 11e10M;

% 00bACHAMb 3aBUCHUMOCTh JKU3HENEATEIBHOCTH KaXJIOro  Op-
TaHMU3Ma OT MIOOATBHBIX HCTOYHUKOB SHEPTHH.

Ha YPOBHC NPUMCHCHHA B TUIINYHbBIX CUTYALIUAX:

“yMemb COOTHOCUTH OHOJIOTHMYECKHE IIPOIECCHl C COOBITHSAMH,
MPOUCXOSIINMHU B HEXKHBOH IPUPO/IC.

Ha ypoBHE nprMeHEHUs B HECTaHIaPTHBIX CUTYalUsIX:

*0000Wamb TIONyYeHHBIE TPH HW3YYCHWH Y4eOHOrOo MaTepu-alia
CBEIEHMU, IPEICTABIIATE UX B CTPYKTYPUPOBAHHOM BUJIE;

= 0000wWamb HaOIOMaeMble B IPUPOZe OWOIIOTHYECKHE SIBIC-HUS U
MPOLIECCHI, COTIOCTABIISS MX C COOBITUSIMU B HEXKUBOI MPU-POJIE.

Paznen 2
BO3HUKHOBEHMHME KN3HU HA 3EMJIE
(10 w)

Tema 2.1 .
NCTOPUA ITPEACTABJIEHWU O
BO3HMKHOBEHWU XX13HMU (3 u)

Mudonoruyeckue MIpEICTaBIICHUS. [IpencraBnenus

ApucroTensi, OMIENOKJIa W JPYIHX AaHTUYHBIX Y4YeHbIX. llepBeie
Hay4YHbIE TIOMBITKH OOBSCHEHHS CYIIHOCTH M TIpOIlecca BO3HUK-
HoBeHus ku3HU. OnbiTel @. Penu, B3rmsansl Y. apses, . Hung-rema;
skcriepuMenTsl JI. Tlacrepa. Teopun BeuHocTH xu3HM I'. Puxrtepa n
npyrux yuensix (I'. Iensmromnsn, I'. Tomcon,
C. Appernyc, I1. JlazapeB). MaTepuaaucTHIECKUE MPEICTaBIC-HAS O
BO3HWKHOBEHHH >XM3HM Ha 3emie. [Ipeamochuiku BO3-HUKHOBEHHS
JKU3HU Ha 3emie: KOCMHYECKHE M IIJIaHETapHbIE INPEANOCHIIKY;
XUMHYECKHE TPEANOCHUIKM JBOJIIONMM MAaTepUH B HANpaBICHUU
BO3HUKHOBEHHS OPTaHUYECKHUX MOJIEKYI: Mep-



BUYHas aTMocdepa W DBOJIOLUS XUMHYECKHX JJIEMEHTOB, HEOP-
TFaHWYECKUX W OPraHMYCCKUX MOJIEKYJI Ha PaHHUX d3Tamax pa3-BUTHS
3emin.

HNPEIMETHBIE PE3YJBTATBI OBYYEHUS

Ha ypoBHe 3anoMHHaHUS:

*“Ha3vleamb OTHACNbHBIC TUIOTE3bl JPEBHUX U CPEIHEBEKOBBIX
YUYEHBIX O BOZHUKHOBCHHMHU U Pa3BUTUU KH3HH Ha 3eMIIC;

xXapaxmepuzoeams TPEANOCHUIKA BO3HHUKHOBCHHS JKWU3HU Ha
3emuie;

. 80CNpoU3600UMs OTIPEACIICHUS ONOJIOTHUSCKIX TTOHSTHA.

Ha ypoBHe moHnMaHus:

" xapakmepuzoeams MEIOCTHOCT KHUBOU MPUPO/IBI, B3AUMO-CBS3U U
B3aMIMO3aBHCHMOCTH BCEX KOMITOHEHTOB Onochepsr;

" npuooUmMb npuUMepbl CBI3CH B IKUBOU TIPUPO/IE;

% 00bACHAMb 3aBUCUMOCTh  KHM3HENCATEIbHOCTH KaXIOro Op-
raHu3Ma OT BCEOOIIMX 3aKOHOB TIPHPOJIBI.

Ha YPOBHEC MPUMCHCHHSA B THITMYHBIX CUTYaAIIUAX:

" yMemb COOTHOCUTH OHOJIOTHMYECKHE TPOIECCHl C TCOPHSIMHU, HX
OOBACHSIOIIUMH.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYAIUAX:

" 00600Wamy TIONYYCHHBIE TPH W3YYCHUs Yyd4eOHOro MaTepu-ajia
CBEJICHUSI, TIPEIICTABIIATh UX B CTPYKTYPHPOBAHHOM BHJIE;

“Xxapakmepuzosams ~ MAaTCPUATHCTHYECKUE  TPEICTABICHHS O
BO3HMKHOBEHMH >KU3HU HA 3eMJIE M UX CIIPaBeINBOCTb.

Tema 2.2
COBPEMEHHBGIE ITPEJJCTABJIEHMA O
BO3HMKHOBEHUWU XXW3HU (3 u)

CoBpeMeHHBIE TPENCTABICHUS O BO3HUKHOBEHHUU KU3-HU;
B3rasael D, [ldmrorepa, k. DmeHa. DBOMIONUS XHUMHYE-CKUX
3JIEMEHTOB B KOCMHYECKOM mpocTpancTBe. OOpa3oBaHME IMIaHETHBIX
cucreM. IlepBuunas armocdepa 3emMiiu U XUMHYE-CKHUE TPEAIOCHIIKA
BO3HUKHOBEHUSl >KHU3HU. VCTOUYHUKHM 3HEp-TMM M BO3pacT 3eMIIH.
YcnoBus cpensl Ha npeBHer 3emite; Teo-pust A. M. Onapuna, onbiter C.
Munepa. Xumudeckas 3BONO-IUsA. HeOuomornveckuii  CHHTE3
OpPraHUYeCKUX COEIMHEHUMN.

HPEJIMETHBIE PE3YJIbTATBI ObYYEHUS

Ha YPOBHE 3alIOMUHAaHMA!

" HA3b16aMb COBPEMCHHBIC THUIIOTE3Bl O BO3HMKHOBEHUU JKU3-HU
(B3risaet . [dumrorepa, Jx. Dmiena);
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" Xapaxmepuzoéams TPOIECCHl DJIEMEHTHOM W MOJICKYISP-HON
SBOJTIOLIUN B KOCMHYECKOM MTPOCTPAHCTBE;
. 80CNPOU3600UMb OTIPEICICHIS ONOIOTMYCCKIX TTOHITHH.

Ha ypoBHE TOHUMAaHHUS:

“Xapaxmepuzoéamy YCIOBHA Cpelbl Ha JpeBHEH 3emie: mep-
BUYHYIO aTMOcdepy, TuTocepy U 3aposKAatoUIyIocs THAPOCche-py;

"npuUoOUmMsb npumMepsl AICTOUHUKOB SHEPTUU Ha JApeBHEH 3emie;

*00bACHAMb MEXaHU3M XUMHYECKOH »HBOIIOLMM U HEOHOIIO-
THYECKUH  CHHTE3  OPraHMYECKUX  COCIUHCHMM,  3aBUCHUMOCTD
KHU3HECITEIPHOCTH KAXKIOr0 OpraHu3Ma OT BCEOONMX 3aKOHOB
NIPUPOBL;

" obvacuams Teopuro A. M. Onapuna, oneitel C. Muepa.

Ha YPOBHC NPUMCHCHHUA B TUIINYHbBIX CUTYALIUAX:

“yMemb COOTHOCHTH OHWOJOrMYECKHE TIPOLECCH C PpeakIHsIMHu,
BOCIIPOM3BOSIIMMH HX B J1a00OPAaTOPHBIX yCIOBUSX.

Ha YPOBHC MPUMCHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

% 0000Wamb TOJNYyYCHHBIC TPH H3YYCHUU Y4eOHOro MaTepu-ajia
CBEJICHHSI, TIPE/ICTABIIATE UX B CTPYKTYPHPOBAHHOM BH/IE;

“oyeHusamv  AJCKBATHOCTh MOJEJIBHBIX AKCICPUMEHTOB IS
0OBSICHEHHS TIPOIlECCa BOSHUKHOBEHHUS KMBBIX CHCTEM W3 HEKH-BON
MaTepuHu.

Tema 2.3
TEOPUU [TPOUCXOXIAEHNA ITPOTOBUOITIOJIMMEPOB

(1 %)

Tepmuueckas teopus. Teopus agcopOiuu. 3naueHue padot C.
®oxkca u k. bepnana. HuzkoremneparypHas Teopus
K. Cumonecky u @. Jlenema. KoamepBaTHbie Karil U UX 3BOJIO-ITHUAL.
Teopuu MIPOUCXOXKICHUS MPOTOOUOTIOIUMEPOB. CaoiicTBa
KOAIlepBaTOB: peakluu OOMEHa BEIIeCTB, CaMOBOCIPOU3BENC-HUE.
l'umoteza mupa PHK. DOpomonus mnpoToOHOHTOB: (GopMUpO-BaHUE
BHYTPEHHEH CpeIbl, TIOSIBICHHE KAaTaau3aTOpOB OPTaHH-YECKOM
TIPUPOJBI, DBOJIOIUS DHEPTETUYECKUX CHCTEM W MeTabo-Tnu3Ma;
BO3HHKHOBEHHE T€HETHUECKOTO KOJIa.

HPEIMETHBIE PE3YJIbTATBI OBYYEHUS

Ha ypoBHe 3anoMHHaHUS:

" Ha3bIBaTh COBPEMEHHBIE THIIOTE3bl O BOSHUKHOBEHHUH JKU3HU
(B3rmsnet . [Idmrorepa, k. Dnena);

xapakmepusosams TepMuuecKyto Teopuro C. Dokca; Teo-puto
ancopbuun [Ix. bepnana;

" BOCIIPOM3BOANTE ONpEAEIICHUS] OMOJIOTHYECKHUX TTOHATHI;
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" HA3b16aMb OTACIBHBIC 3TAIBI JOKJIECTOYHON IBOJIOIUH;

* Xapaxmepu3z08ams KOAUEPBATHBIE KAIUTH W WX JBOIIOIHIO; TEOPUU
MPOUCXOXKICHHS TPOTOOHNOIIOTUMEPOB;

. 80CNpou3600ums  ONIPEACIICHUS OWOJOTHYCCKUX TOHIATHH U
TEPMHUHOB.

Ha ypoBHe moHnMaHus:

 Xapaxmepuz06amy STAlbl SBOJIIONUHA MPOTOOMOHTOB: MOSB-JICHUE
KaTaJM3aTOPOB OPraHUIECKOM IPHPO/IHI;

“npugooumv npumepvl HBOJIOLHMU JHEPreTHYECKUX CHCTEM U
MeTabdo0I13Ma;

*“00viacHamb (DOPMHUPOBaHUE BHYTPCHHEHW CpEIbl OpPraHHU3-MOB,
BO3HHKHOBEHHE TE€HETHYECKOTO KOAA;

xapaxmepuzoeams Tunore3y mupa PHK.

Ha ypoBHE npuMEHEHNS B THIWYHBIX CUTYALUIX:

" yMemb COOTHOCUTH OHOJIOTHMYECKHE TPOIECCHl C TCOPUSIMHU, HX
OOBSACHSIOIIUMH.

Ha YPOBHE MPUMECHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

*“0000Wamb TIONyUYECHHBIC TPU H3YyYCHUM YYeOHOrO MaTepH-ajia
CBEJICHUS U MPEJCTABIATh UX B CTPYKTYPUPOBAHHOM BHJIE;

*“0aéamb  APTYMCHTUPOBAHHYIDO  KPUTHKY  HICAIUCTHYCCKUX
MPE/ICTaBICHUI O CYITHOCTH ¥ BOSHUKHOBCHUH YKU3HHU.

Tema 2.4
OBOJIIOIMA ITPOTOBUOHTOB (1 1)

Bo3HMKHOBEHHE DHEPreTHYECKHX CHCTEM: pOJb IUPO-
¢dochara. OOpa3oBaHHE NOJIMMEPOB; 3HAYCHHWE Hecnenupuue-cKon
KaTAINTHYECKOH aKTUBHOCTH MONUNenTuaoB. CoOBEpIICH-CTBOBAaHHE
MeTaboMMYecKnX peaknuil. Poib dHEpPrHM COJHEYHO-TO CBETa;
BO3HUKHOBEHHE (OTOCHHTE3A.

HPEJIMETHBIE PE3YJIbTATBI ObYYEHUS

Ha ypoBHE 3a1IOMHUHaHUA:

" Ha3vb16aMb OTICIBHBIC TAIBI IPEIONOIOTHUECKON IBOIIO-TINH;

Xxapakmepuzo6amb MOSBICHUE SHEPTETUIECKUX CUCTEM;

".80CNPOU3600UMb CYITHOCTH TUIOTE3 BOSHUKHOBEHUS O1O-
HOJIMMEPOB;

*860CNPOU3600UMb ONPEACTICHUS] OMOIOTNIECKUX TOHATHH.

Ha ypoBHE HOHMMAaHUS:

L Xapaxkmepuzoeanis TEOPUIO CHMONOTeHEe3a B TPOUCXOK Ie-HAN
3YKapUOTUYECKOUN KIIETKH;
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“npueoOums MPUMEPbl CAMOMOTHYECKUX CBS3CH B )KUBOU MPUPOJIC;
% 00bACHAMb JOKA3aTeNbCTBA BO3ZHUKHOBEHHS OJHEPreTHYe-CKHX
CHUCTEM W OMOTIOIMMEPOB.

Ha ypoBHE IpMMEHEHNS B THIINYHBIX CUTYAIIMSIX:

“yMemb COOTHOCHTH UEPThl OpraHW3alldd  KOallepBaTOB U
KJICTOYHBIX (OPM.

Ha ypoBHE npHMEHEHHS B HECTAHAAPTHBIX CUTYALIMIX:

*0000Wamb TIOMyYeHHBIE TPH W3YYeHWH Y4eOHOrOo MaTepu-ala
CBEIEHHsI U IIPENICTABIATh UX B CTPYKTYPHUPOBaHHOM BHJIE.

Tema 2.5 .
HAYAJIBHBIE DTAIIbI BUOJIOT MYECKOU
OBOJIIOLIMMH (2 )

Havaneneie ortamer  Ouonmormveckoid sBomonmu. llpoka-
pHOTHYECKHE KIETKU. Teopus CUMOMOI€HETUIECKOTO MTPO-UCX 0K ICHHS
9YKapuOTHYECKOW KIJIETKH U €€ JO0Ka3aTelbCTBA; BO3HUKHOBEHHE
(doTocuHTE3a, FYKApUOT, MOJIOBOTO Mpoliecca
U MHOTI'OKJIICTOYHOCTH. TCOpI/II/I IMPOUCXOXKACHUS MHOTI'OKJIC-TOYHBIX
opraam3moB (3. 'ekkens, U. V1. Meunukos, A. B. lIBa-HOB).

HPEIMETHBIE PE3YJIBTATBI OBYYEHUSA

Ha ypoBHe 3annomuHanus:

" HaA3b16aMb OTAEIHHBIE 3TAITBI OMOJOTHYECKOMN IBOIOINN;

“Xapaxkmepuzoeams CTPOCHUE TIPO- U SYKAPHOTUIECKOH
KIIETKU;

*.80CHpOU3600UMb CYIIIHOCTD THIIOTE3 BO3SHUKHOBEHUS MHO-
TOKIJIETOYHBIX;

" gocnpou3zeo0ums oNpeaeNeHNs] ONOIOTUIECKUX TTOHSATHIA.

Ha ypoBHe mOHUMAHHUS:

" Xapaxmepuz06amsp TEOPUIO CHMOHOTeHe3a B IPOUCX 0K/ Ie-HUH
3YKApUOTUYECKOUN KIIETKHU;

" npugoOUmMsb npuMepvl CAMOMOTHYECKUX CBSI3€H B )KUBOW NPUPOJIE;

% 00bACHAMb TOKA3ATENhCTBA TEOPHH CUMOMOTEHE3a B TIPOUC-
XOXJICHUU 3YKapHUOTUIECKON KIIETKH;

* 0eMOHCMPUpo8ams BOSMOKHOCTh CPaBHEHUS TUIIOTE3 BO3-
HUKHOBEHUSI MHOTOKJIETOYHBIX.

Ha YPOBHC NPUMCHCHHUA B THITHYHBIX CUTYAIIUAX:

"y Memb COOTHOCUTD YEPThI OPTaHU3AINH MHOTOKIIETOUYHBIX H
KOJIOHHAJTBHEBIX (popM;
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. oyenusams BKIaJ npenactaBieanii O. ['exkens, . . Meu-HukoBa
u A. B. lIBaHoBa B CTaHOBJIECHHE COBPEMCHHBIX MPEA-CTABICHUU O
MIPOUCXOKICHUH MHOTOKJICTOYHBIX KUBOTHBIX.

Ha ypoBHE nprMeHEHMS B HECTaHIAPTHBIX CUTYaIIUsIX:

“0000Wamb TONyUYEeHHBIC TPU W3YyYCHUH YYeOHOrO MarepH-ajia
CBEJICHUSI U TIPEJICTABIISATH UX B CTPYKTYPHPOBAHHOM BH/IC;

0600w ams HAOITIOTaeMbIe OMOJIOTHYECKHE SIBJICHHS M TIPO-TIECCHI B
X07I€ HHANBUIYATBHOTO U HCTOPHUECKOTO PA3BUTHSI KMBOTHBIX.

YacTthb 1]
YYEHUE O KJIETKE (47 u)

Paznen 3
XUMHUYECKAS OPTAHU3AIIUS KJIETKH (16 1)

Tema 3.1
HEOPI'AHMYECKHME BEILIECTBA, BXO/AILIIME B
COCTAB KIIETKU (2 )

DJIEMEHTHBIH COCTaB HUBOIO BellecTBa Ouocdepsl. Pac-
MPOCTPAHEHHOCTh 3JIEMEHTOB, WX BKJIAA B 00pa3oBaHHE KUBOH
MaTepul U OOBEKTOB HEXHMBOMW MPHUPOABL. MaKpOdJIeMEHTHI,
MHUKPOBJIEMEHTBl; MX BKJIaJl B OOpa3oBaHWE HEOPraHMYECKHX U
OpraHMYECKUX MOJIEKYJd JKMBOro BemecTBa. Heopranuueckne
MOJIEKYJIB JKHMBOIrO BeulecTBa. Boja, ee XMMHMUYECKHE CBONCTBA U
OnosIoruuecKasl pojib: PacTBOPHUTENb T'MAPO(PUIBHBIX MOJIEKYJ, cpela
MpOTeKaHusi OMOXMMHUYECKMX  TpeBpamieHuii. Poms  Boabl B
KOMIIapTMEHTAIM3allud M  MEKMOJIEKYJSIPHBIX  B3aUMOJCHCTBH-SIX,
Teroperymanus U ap. Coln HEOPraHMYECKHX KHUCIOT, UX BKIAJ B
o0ecriedeHre MpPOIECCOB JKU3HEACATEIILHOCTH W MMOJIep-KaHHE
romeocTasza. Pojb KaTHOHOB M aHHMOHOB B 00€CIIEYEHHH MPOLECCOB
xKu3HeAesaTenpbHOCTH. OcMOC ¥ OCMOTHYECKOEe  JaBlie-HHE;
OCMOTHYECKOE TOCTYIICHHE MOJIEKYJ B KiIeTKy. bydepHbie cucrembl
KJIETKU U OpraHu3ma.

HPEJIMETHBIE PE3YJIbTATBI ObYYEHUS

Ha YPOBHE 3alIOMUWHAHMA!

" Ha3vl6amb OTAEIbHBIC 3JIEMEHTHI, 00pa3yIoLIe MOJIEKYJIIbl JKUBOTO
BEUIECTBA:  MAaKpOJJIEMEHTHl, MHKPOIJIEMEHTBI; HX BKIag B
00pa3oBaHNE HEOPraHUYECKUX M OPraHUYECKUX MOJIe-KYJI;
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“xapakxmepuzoeamv HEOPraHUYECKUE MOJEKYJIbl JKHBOTO Be-
IIECTBA: Boja (XMMHYECKHE CBOWCTBA M OHMOJIOTHYECKAs] POJIb); COJIH
HEOPraHMYECKUX KHCIOT (WX BKJIaJM B OOCCICUCHHE IMPOIEC-COB
KU3HEACIATEIBHOCTH U TOJICPKAHNE TOMEOCTa3a);

. 80CNnpoU3600UMs OTIPEICIICHUS ONOIOTHUSCKIX TTOHSTHA.

Ha ypoBHe noHMMaHUS:

Xxapakmepuzosambs OCMOC H OCMOTHYECKOE JaBICHHUE, OCMO-
THYECKOE MOCTYIICHHE MOJIEKYJI B KJIETKY;
" xapakmepuzoeams Oy(hepHbIC CUCTEMbI KJICTKH U OPTaHN3-Ma;

" MpuoOUmMs NpuMepsbl POIA BOABI B KOMIAPTMEHTAIHM3ALUH,
MEXXMOJIEKYJISIPHBIX B3aUMOJICHCTBUSIX M TEILIOPETYIISILINHY;

"“00bACHAMb 3HAUYCHUE OCMOCA M OCMOTHYECKOTO NABIICHHS JUIS
KHU3HCACATCIbHOCTH KIICTKH,

*00viAcHAMb 3HaUYCHUE Oy(epHBIX CHCTEM KIETKH W OpPTaHH3-Ma B
obecreyeHn roMeocTasa.

Ha YPOBHE MPUMCHCHHSA B THITMYHBIX CUTYaAIIUAX:

“ymemb OOBACHATH OMOJIOTHYECKYIO POJIb BOJBI KaK pacTBO-PHUTEIS
THIPOPUITBHBIX MOJEKYIT;

Xapakxmepuzoeamy BOAY KaK cpely NMPOTEKaHU OMOXMMHU-YECKHX
IIpEBPALLCHUI;

% 00bACHAMbL POJb BOABl B KOMIAPTMEHTAJIM3ALUHM WU MEXKMO-
JIEKYJSIPHBIX B3aUMOJCHCTBUSIX.

Ha YPOBHE MPUMCHCHHA B HCCTAHAAPTHBIX CUTYAITUAX!

000Owamv TIONy4YCHHBIC TPH W3YYCHHUH Y4eOHOro MaTepu-aja
CBEJICHUSI U TMPEJICTABIATh UX B CTPYKTYPHUPOBAHHOM BH/IC;

* 060O6wams HAOIIOMaeMble OMOJIOTHYEeCKHE SIBIICHUS U BBIIAC-TIATH B
HHUX 3HAYEHHUE BOJIBI.

Tema 3.2
OPTAHMYECKHWE BEIHIECTBA, BXOIAIIVE B
COCTAB KIIETKHU (14 4)

Oprannueckue MoJeKynbl. buonmormueckue mnomume-pel —
O0enku. CTpyKTypHass oOpraHu3amus MOJEKyJ Oelka: Iiep-BUYHAS,
BapHaHTBl BTOPUYHOH, TpPETWYHAs W YETBEPTUYHAS; XHU-MHUYECKHE
cBs3u, WX yAepxkusBatomme; ¢omauar. CpoiictBa  0e-KOB:
BOJIOPAaCTBOPUMOCTb, TEPMOJIAOMIIBHOCTD, IMOBEPXHOCTHBIN 3apsii H
apyrue; neHatypauus (oOpatumMas U HeoOpaTumasi), pe-HaTypauus —
OHMOJIOTUYECKUI CMBICI W TIpaKTHUeCKoe 3Haue-Hue. DyHKIuu
OenKoBBIX MoJIeKysl. buonormueckue kaTanuza-TOpsl — O€JIKH, HX
Kiaccu(uKaiis, CBOWCTBA W pOJIb B 00ECIe-YCHHU TIPOIIECCOB
KHU3HEIESITEeNbHOCTH. PerynsaTopHas u un-
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(hopMaIMOHHO-KOMMYHUKATHBHAST POJIb OEIKOB; TPAaHCIOPTHBIE U
JIBUTaTeIbHbIC OCIIKU; aHTUTENA.

YrieBoapl B JKM3HH pPAcCTeHHH, >KUBOTHBIX, T'PHUOOB W MHKPO-
opranm3mMoB.  CTPYKTYpHO-(YHKIIHOHAIBHBIE OCOOCHHOCTH  Opra-
HU3allMd MOHO- WM JucaxapunoB. CTpoeHHe M OMOJIOTHYECKAs POJIb
OMOTIOTUMEPOB — TTOJIMCAXAPHIOB.

}KI/IpI)I — OCHOBHOM CTp}IKTypHHﬁ KOMIIOHCHT KJICTOYHBIX
MeM6paH U HUCTOYHHK SHCPIruu. Ocobennocrtu CTPOCHUA KXKUPOB U
JIMIIOW OB, JCKAIIUC B OCHOBC HX (byHKLIPIOHaJ'IBHOfI AaKTHBHOC-TH Ha
YPOBHEC KJICTKHU U LHEJIOCTHOI'O OpraHusma.

Hyxneunosele kucnotsl. JJHK — Monekynbsl HaciencTBEHHOC-TH;
HCTOpHUSl M3yUeHHUs. YPOBHH CTPYKTYPHOH OpraHM3allld; CTPYKTypa
MOJIMHYKJICOTHIHBIX ~ LENed, MpaBWJIO KOMIUIEMEHTap-HOCTH —
mpasuio Yapradda, aporinas crimpains (x. Yorcon
®. Kpuk); omonornueckas pois JIHK. 'emetndecknii xof, cBoii-cTBa
koma. ['en: crpykrypa u ¢yakuuu; rensl, koaumpytomme PHK,
MOOUIBHEBIE TEHETUYECKHE 3JIEMEHTEI. ['eHoM; renoM yeno-seka. PHK:
WHPOPMALIMOHHBIE, TPAHCIIOPTHBIE, PUOOCOMANILHBIE, KaTAIUTHYECKHE
u perynaropusle. Pepymukanusa JHK, nepena-ua HacnencTBEeHHOH
nHGOPMALIUH U3 TIOKOJICHHS B TIOKOJICHHE.

HNPEAMETHBIE PE3YJIBTATBI OBYUEHUSA

Ha ypoBHe 3anmoMiuHaHus:

" HA3b16aMb OPTAHUYECKHE MOJIEKYJIbI, BXOSIINE B COCTaB KIETKH;

" xapaxmepuz06ams OHOIIOTUUECKUE TTOTUMEPHI — OEJIKH;

“Xapakmepuzoeams CTPYKTYPHYIO OPTaHH3ALINIO OEIKOB:
MEPBUYHYIO, BTOPUYHYIO, TPETUYHYIO H YETBEPTUUHYIO CTPYKTY-PHI;

. onucbleéams CBOUCTBA U (DYHKIMH OCIIKOB;

Xapaxmepuzo6amy YTIEBOAbBl B JKU3HU DPACTCHUH, >XUBOT-HBIX,
rprbOB ¥ MUKPOOPTaHU3MOB;

" onucvi8ams POIib KUPOB KaK OCHOBHBIX KOMIIOHEHTOB KJIE-TOUYHBIX
MeMOpaH U UCTOYHUKA SHEPTHH;

B

~xapakmepuzoeams HyknenHoBble kuciaotel — JIHK u PHK;

*60CNPOU3600UMb ONPEACTICHUS] OMOJIOTNIECKUX MOHATHH.

Ha ypoBHe moHnMaHus:

“Xapakxmepuzoeamv ~MEXaHU3M OHOJOIMYECKOro KaTaju3a C
ydacTheM (epMeHTOB;

" npugooumb npumepsl JIeHaTypalud W pEeHaTypaluud OEJKOB M
3HAYEHMSI OTUX MPOLECCOB;

*00BsACHAMb YPOBHH CTpyKTypHOU opranmzauuu JJHK: crpykrypy
MOJMHYKJICOTUAHBIX IeTel, MPaBUiIo KOMILJIEMEH-TapHOCTH, JBOWHYIO
crimpaitb (k. Yorcon u @. Kpuk);
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“Onucvleams TEHETHUYECKMH KOJ U 00®sAcHAMb CBOMCTBA KOAA;
" Xapaxmepuz06amy T€H, €ro CTPYKTYpY U (YHKUNH; TEHBI,
komupyromue PHK, MOOMITEHBIE TEHETHYECKHE DIIEMEHTHI.

Ha ypoBHE nprMEHEHNS B THINYHBIX CUTYALUAX:

“ymems 00bsicHATH peaymukanuio JHK, mepemauy Hacnen-
CTBEHHOU MH(OpMAIMY U3 IOKOJICHUS B IOKOJICHUE;

“coomuocums ctTpykTypy HAHK ©m crpoenme OenxoB, cHHTE3M-
PYEMBIX B KIIETKE.

Ha ypoBHEe npuMeHEHNS B HECTAHIAPTHBLIX CUTYAIUAX:

*0000Wamb TIOMyYeHHBIE TMPH HW3YYeHWH Y4eOHOTrOo MaTepu-alia
CBEJICHHS U TIPEACTABIATh UX B CTPYKTYPUPOBAHHOM BH/IE;

= 000bwames HaOMOIaeMble OHOJIOTHYCCKHE SBIICHUS W BEIAB-IATH
HUX OMOJIOTHYECKUI CMBICIL.

Paznen 4 .
PEAJIN3AIIUSA HACJTEACTBEHHOU
HHO®OPMAILINUA. METABOJIN3M (11 u)

Tema 4.1
AHABOJIU3M (7 1)

COBOKYIMHOCTh ~ peakiuii  OHOJNIOTHYECKOTO CHHTE3a —
TUTACTHYECKH 0OMeH, WK aHaOou3M. Perynsius akTHBHOCTH T€HOB
MPOKApUOT; ONEPOH: ONEPOHBI MHAYLHOEIbHBIE U penpec-cuOebHbIE.
Perynsamust akTHBHOCTH TeHOB 3yKapuoT. CTpyK-TypHas 4YacTh IeHa.
PerynsatopHas 4yacTb reHa: MpOMOTOPBI, SHXAHCEPBI M HHCYJATOPHI.
[lepenaya HacieJACTBEHHON HHGOpP-MAIMKM W3 sApa B IUTOILUIA3MY;
TPAHCKPHIIIUS, TpaHCKpUNIH-oHHBIE (akTopel. Crpykrypa JIHK-
CBSI3BIBAIOIIINX OEIIKOB. [Ipoueccunr PHK; CIIAMCHHT,
QIBTEPHATUBHBIA CIUTAWCHHT, OMOJIOTMUECKHH CMBICT M 3HauYCHHE.
Mexanu3m obecrieueHus: CHHTE3a OeJKa; TPaHCISIUUS; €€ CYIIHOCTb U
MexaHu3M, cTa-ommsHOCTE NPHK 1 KOHTPOJB DKCIIPECCHH TEHOB.

Kartanutuueckuii xapakrep peakuuii oOMeHa BemecTs. Pe-anuzanus
HaCJIe/ICTBEHHOW HH(pOpMaLnu: OHOJIOTHUECKUH CHH-TE3 OEJNKOB U
JIPYTHUX OPraHUYECKHUX MOJIEKYJI B KIIETKE.

HNPEIMETHBIE PE3YJIBTATBI OBYYEHUSA

Ha ypoBHe 3anioMuHaHus:

“Ha3bl6amMb PEAKIMH OHOJOTHYECKOTO CHHTE3a, COCTABIISIFO-IIUE
IJIACTHYCCKUH OOMEH;

“Xapakmepu3oeamp  OIEPOH: OMNEPOHBI  HWHIAYUUOENbHBIE U
penpeccuOenbHEIE;
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*80CNpOU3600UmMb  OTIPENICIICHUS] TEHa; CTPYKTYpHOW U pery-
JIATOPHOU YaCTH TeHa;
. 80CNpoU3600UMs OTIPEICIICHUS ONOIOTHUSCKUX TTOHSTHA.

Ha ypoBHe noHMMaHUS:

BEJcapaKmepmoeamb PETYIAINI0 aKTUBHOCTU I'CHOB IIPOKA-PUOT,

“Xapakmepuz06amp PETYISITOPHYIO YACTh I'eHA JYKApPHOT:
MTPOMOTOPBI, SHXAHCEPHI K UHCYIISITOPHI;

“xapakmepuzoeamsv nponeccuur PHK; cmmalicuar, ameTep-
HATUBHBIN CIUIAHCUHT, OMOJIOTUYECKHUIA CMBICT U 3HAYCHHUC;

" NpUBOOUMb NPUMepbl CBI3EH B )KUBOH TIPUPOJIE;

*00BsACHAMb  3aBUCUMOCTDh JKU3HEACATEIILHOCTH KaXKIOTO  Op-
raHu3Ma OT BCEOOIIUX 3aKOHOB ITPUPOJIBI;

" Onucbleambs MEXaHU3M 00ECIICUCHUS CUHTE3a OeJIKa; TPaHC-JISIIIHIO;
€e CyIIHOCTh W MexaHusM, cTtabuwibHOCTh WPHK wu  koHT-posib
9KCIPECCHU I'¢HOB;

*00bsACHAMb ~ MEXaHM3M  peajM3aldd  HACJICJCTBEHHOH  WH-
¢dbopmanuu: OHONOTHYECKUI CHUHTE3 OENKOB M JAPYTHX OpraHHYe-CKUX
MOJIEKYJI B KJIICTKE.

Ha ypoBHE prMeHEHNS B THINYHBIX CUTYALUIX:

" ymemb COOTHOCHTH OHOJIOTHYECKHE MPOIECCHl C TEOPHUSAMH, HX
OOBSACHAIOIUMH.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYAIUAX:

" 00600Wamb TIONydeHHBIE TPU H3yYEHUH YYeOHOTO MarepH-ajia
CBECHMS U TPEACTABIIATh UX B CTPYKTYPUPOBAHHOM BHJIC;

*00600wamb HaOIMOIaeMble OMONOTUYECKUE SIBIICHUS M IPO-TIECCHI
Ha SMIUPHUECKOM YPOBHE.

Tema 4.2 .
OHEPI'ETMYECKHWHU OBMEH — KATABOJIM3M (2 u)

OHepreTudeckuii 0oMeH; cTpykrypa u pyHkiun AT®. Dramnsr
SHEPreTHYecKoro oOMeHa. ABTOTPOQHBIA M TeTepoTpOod-HbIH TUIIBI
oOMeHa. AHadpoOHOe M a’dpo0HOE pacIleIUICHHE Opra-HUYeCKUX
Moniekyd. IloarotoBUTenbHBI 3Tam, pojb JIM30COM; HEMOJIHOE
(6eckucnopoanoe) pacmierieHue. [1oHOE KHUCIOPOI-HOE OKHUCIICHHE;
JOKanu3amus ~— TpoueccoB B MUTOXOoHIpuaAx.  Co-mpsbkeHue
paciienyeHus TJIIOKO3bl B KJIETKE ¢ pacnagoM H cuH-Te3oM ATO.
KommapTMeHTanuzamnus MporeccoB MeTadonu3Ma W JIOKaJU3alus
cneunpuueckux HepMeHTOB B MeMOpaHax OIpe-AelIeHHBIX KIETOYHbIX
cTpykTyp. IloHsiTME © TrOMeocTa3e; TMPUH-UMUIBI HEPBHOH U
SHIOKPUHHON pETYJSIIMK IPOLECCOB MpEBpa-IIeHUs BEIIECTB U
SHEPTUH B KIIETKE.
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INPEJMETHBIE PE3YJIbTATBI OBYUYEHUA

Ha YPOBHE 3alIOMUHAaHMA!

. onucvleams CTPYKTYpy U Hazvlieams GyHKimu ATO;

“Xapakmepuzoeams  aHa’3poOHOE U  a’3po0HOE  pacIIeIUICHUE
OPTaHHYECKIX MOJICKYIT;

" 860CNPOU3600UMb ONIPEACTCHUS] OMOTOTUIECKUX MOHATHH.

Ha ypoBHe noHMMaHUS:

“xapakxmepuzoéams  TOIHOE KHCIOPOJHOE OKHUCICHHE Opra-
HUYECKMX MOJIEKYJ; JIOKAJU3aIllUI0 TMPOIECCOB DHEPIeTUYCCKOrO
00MeHa B MUTOXOHIIPHSIX;

“npueooumv npumepsl aHadpOOHOT0 W a’3pOOHOr0 pacileIuIe-HUS
OPTaHHYECKIX MOJICKYIT;

* 00bsACHAMb TOHATHE TOMEOCTA3a;

“Xapakmepu3oeams TPUHIMIIBI HEPBHOW M 3HIOKPUHHOH pe-
T'yJsiiuy OIpOoLEeCCOB IMPEBPAICHUA BEIICCTB U DHCPI'UU B KJIET-KEC.

Ha ypoBHE npuMeHEHNS B THINYHBIX CUTYALUIX:

. yMemb COOTHOCHUTH IPOIECCHl METa0O0INU3Ma CO CTPYKTypa-MH, UX
OCYIIIECTBIISIFOLIIMH.

Ha YPOBHE MPUMCHCHHA B HCCTAHAAPTHBIX CUTYAITUAX!

% 0000Wamb TIONyYeHHBIE TPH HW3YYCHWH Y4YeOHOrOo MaTepu-alia
CBEJICHHS U TIPEACTABIIATh UX B CTPYKTYPUPOBAHHOM BH/IC;

*0000Wamb HAOIOJaeMble OUOJIIOTUYECKUE SBIICHUS W TPO-TIECCHI
Ha 3MIUPUYECKOM YPOBHE.

Tema 4.3 .
ABTOTPO®HBIV TUIT OBMEHA (2 u)

dotocuHTe3; cBeroBass (paza MU OCOOEHHOCTH OpraHHU3a-IIUU
TUJIAKOMJIOB TpaH, OSHEepreTHuecKas IEeHHOCTb. TemHOBas (aza
doTocHHTE3a, TPOIECCH, B HEW NPOTEKAIOUIUe, HCIOJIb30-BaHUE
sHepruu. Tunsl poToCHHTE3a U UICTOYHUKH BOIOPOJA I 00pa3oBaHMs
OpPraHMYECKUX MOJICKYJI;, PEaKIMH CBETOBOM U TEMHOBOH (asbl
¢dorocunTe3a. XeMOCHHTES.

HNPEIMETHBIE PE3YJBTATBI OBYYEHUS

Ha ypoBHE 3ar1OMUHaHUSA:

" npueoOumv OTICIbHBIC PEaKIUU (POTOCHHTE3A;
“Xapakxmepuzoeamv ~ MECTO TPOTeKaHHs (HOTOCHHTETHYE-CKHX
peakiuii B KJIETKE;
. 60CNPoOU3600UMsb OTIPEICICHIS] ONOIOTMYCCKIX TTOHITHH.
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Ha ypoBHe moHnManus:

“xapaxmepu3zoeanms CBETOBYIO (a3y (GOTOCHHTE3a M 0COOCH-HOCTH
OpraHH3allUY THJIAKOUIOB I'PaH;

" xapaxkmepuzosams TEMHOBYIO (ha3y (QOTOCHHTE3a W TPOIEC-CHI, B
HEU IIPOTEKaroLIue;

“npueooumv  npumepsl THIOB (POTOCHHTE3a, MPH KOTOPBIX
UCTIONB3YIOTCSL pa3Hble HCTOYHWMKM BOJIOpoJa JJsl 00pa3oBaHHMs
OpPraHUYECKUX MOJICKYIT;

" 00bsCHAMb 3aBUCUMOCTh PEaKIMi CBETOBOM W TEMHOBOH (a3
(hoToCcHHTE3a OT YPOBHS OCBEIICHHOCTH.

Ha ypoBHE npUMEHEHMS B TUIUYHBIX CUTYaLIMSIX:

“yMemb COOTHOCHUTH IIPOLECCH CHHTE3a OPTaHWYECKUX MOJIE-KyN U
obpazoBanust AT® npu dporocunTe3e.

Ha YPOBHC NPUMCHCHHUA B HCCTAHAAPTHBIX CUTYAIIUAX:

" 00600wamb TIONydeHHBIE TPU H3YyYEHHH YYeOHOTO MarepH-ajia
CBEJICHUA U NIPEACTABIATh UX B CTPYKTYPUPOBAHHOM BUJE;

= 0000Wamb HaOII0JaeMble OMOJIOTMYCCKHE SBJICHUS U TIPO-IIECCHI.

Paznen 5
CTPOEHUE U ®YHKIINHA KJIETOK (20 1)

Tema 5.1
IMPOKAPUOTHUYECKA KJIETKA (3 u)

[IpeameT u 3apauu TUTONOTUU. METOBI U3yUEHUS KIIET-
KH: CBETOBAs U DJICKTPOHHAS MUKPOCKOITHUS; OMOXHUMUYECKUE U
HMMMYHOJIOTMYECKHE METO/Ibl. J[Ba THIa KJIIETOYHOM OpraHu3a-
LMY TIPOKAPUOTHYECKHE W 3yKapuoTHueckue kietkd. Crpo-
€HHE [UTOILIa3Mbl OaKTEPUAIBHOM KIIETKHU; JIOKau3aus dep-
MEHTHBIX CHCTEM M OpTaHM3aIMs METa0O0IN3Ma y TPOKaPHOT.
I'enernyeckuii anmapaT OakTepuii; OCOOSHHOCTH pealu3aliui
HacleACTBeHHONH  uHpopMaiuu.  OCOOCHHOCTH  KU3HEACSTEIIb-
HOCTH OakTepwii: aBTOTpOGHBIE U TreTepoTpodHbIe OaKTepuw;
a’po0HbIe U aHadpoOHBIE MUKpOOpranu3Mbl. Criopoodpa3oBaHue
U ero Omosoruueckoe 3HaueHue. Pa3MHOXeHHe; TOJIOBOH Mpo-Liecc y
OakTepuii; pekoMOMHAIMH. MecTO U PoJIb MPOKapHOT B OHOIIEHO3aX.

HPEJIMETHBIE PE3YJIbTATbBI OBYYEHUS
Ha ypoBHe 3annomMuHaHus:

* HA3bIBAMb METOJblI U3YUCHUA KIICTKH: CBETOBYIO U JJICK-TPOHHYIO
MHKPOCKOIINIO, OMOXMMUYECKHE U HMMYHOJIOTHYC-CKUE METO/bI;
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Xapakmepuzo8ams CTPOCHUE IIUTOILIa3Mbl OAKTEPHATIEHON KIIETKH;
*.80CNPOU3600UMb OTIPEACTICHYSI OUOJIOTUIECKUX TTOHITHI.

Ha ypoBHe moHNMaHH:

“Xxapakxmepuzoéams TEHETUYECKUU ammapar OakTepHid; 0co-
OCHHOCTH peaTu3allui HACJICICTBEHHON NH(OPMAIIHH;

“Xapakmepuzoeams  CIOPOOOpPA30BAaHUE H  GblOCIsIMb  €r0
OHOJI0rHYeCcKoe 3HAUCHHE;

" npueooums npumepovl OAKTEPHUN; bl0esmb UX 3HAYCHUE B KUBOU
MIPUPO/IE;

* 00bACHAMb 0COOCHHOCTH KXU3HEICATCITLHOCTH OaKTepHil.

Ha ypoBHE npUMEHEHMS B TUHIUYHBIX CUTYaLIMSIX:

" yMemb COOTHOCUTD aBTOTPO(HBIE U TeTepOTpOdHBIC OaKTEe-PHIL;
*pasiuyams a3poOHBIE U aHAYPOOHBIE MUKPOOPTaHU3MBL.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYAIUIX:

% 0000Wamb TOJNYyYCHHBIC TPH H3YYCHUU Y4eOHOro MaTepu-ajia
CBEJICHHS U TIPEICTABIIATh UX B CTPYKTYPHPOBAHHOM BH/IC;
= 0600w amb HAO0JaeMble OMOJIOTHYCCKHUE SBJICHUS U TIPO-1ISCCHI.

Tema 5.2
OYKAPUOTHUYECKAA KIIETKA (9 u)

Huronmazma  dyKapuOTHYeCKOH  KieTkd. MeMOpaHHBIH
MPUHLMIT OPTaHU3ALKN KIETOK; CTPOCHUE OMOJIOTHYeCKO MeMOpaHBbI,
Mopdonornyeckue u  (QyHKIIMOHAIBHBIE OCOOEHHOC-TH MeMOpaH
Pa3NUYHBIX KJIETOYHBIX CTPYKTyp. OpraHeiibl IHU-TOIUIa3MbI, HX
cTpyktypa u (pyakumu. Hapyknas muromias-maTuyeckas MeMOpaHa,
SHIIOMJIA3MATHYECKAs! CETh, anmapar 1 OJbIXKH, JIM30COMBI; MEXaHU3M
BHYTPHKJIETOYHOTO IMHIIIEBa-peHHUS. MUTOXOHIPUN — DSHEPTETHUECKHE
CTaHIMH KJIETKH; MEXaHU3MbI KJIETOYHOTO JAbIXaHWs. PHOOCOMBI M HX
ydacThe B mpoueccax TpaHcisinuu. Knmerounsiid nentp. OpraHoumst
JBU-KEHUS: KTYTUKM M pecHWYKH. Llutockener. CrneuumanbHble Op-
TaHOWJIl IIUTOIUIA3MBI: COKpATHTENIbHBIE Bakyolnw U JAp. Bia-
UMOJICHCTBIE OPraHOUIOB B 00eCIieYeHHH POLECCOB MeTab0-TH3Ma.

Knerounoe sapo — TEHTp YHpaBICHUS >KH3HEAESATENHLHO-CTHIO
kjeTkd. CTPYKTYpBl KJIETOYHOTO sapa: sizepHasi 000J104-Ka, XpOMaTHH
(rerepoxpoMaTHH ¥  DYXpOMaTWH), sApeImKo. Ka-puomnasma;
XAMUYECKAH COCTaB M 3HAYEHUE JUIS JKU3HEAes-TeIbHOCTH SJIpa.
Huddepenumanbuas ak THBHOCTb T€HOB;
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9yXpoMaTHH. XpoMocoMmbl. CTpykTypa XpOMOCOM B pa3iH4yHbIC
HNEpUOJbl JKU3HEHHOTO LMKJIAa KIETKH; KapUOTHUIl, IIOHSTHE O TO-
MOJIOTHYHBIX XpoMOocoMaX. JIMIUIOMIHBIH W TamjOWAHBIA Ha0O-pBI
XPOMOCOM.

HNPEIMETHBIE PE3YJBTATBI OBYYEHUS

Ha ypoBHe 3anomMuHaHus:

" HA3b16AMb TIPUHIIUITHI OPTAaHU3AIMU KIIETOK SYKapHOT;

" Xapakmepuzoeams OPTAHEIUTBI IUTOIUIA3MBI, WX CTPYKTy-py H
(byHKIIH;

“Xapaxmepuzoeamv  CTPYKTYphl ~KIETOYHOTO fA1pa: SACPHYIO
000II09KyY, XpOMAaTHH (T€TEPOXPOMATHH U SyXPOMATHH) U SII-PHIIIKO;

".onucvI6ams KapUOTHIL;
*.80CNPOU3600UMb OTIPEAETICHISI OMOJIOTHIECKUX TTOHITHH.

Ha ypoBHe moHnMaHus:

“xapaxkmepuzosams sBieHue nuddepeHIMaTbHON aKTUB-HOCTH
T'€HOB; 3yXpOMAaTHH;

" npusoOoums npumMepvl TUIUIOWIAHOTO ¥ TaIUIOMIHOTO Habopa
XPOMOCOM Pa3IHNYHbIX BHJIOB KHUBBIX OPraHHU3MOB,

“ 0eMOHCpUpOgamy  NOHUMAHUEe  TIOHSATHS  «TOMOJIOTHYHBIE
XPOMOCOMBI;

*00bsACHAMb CTPYKTYPY XPOMOCOM B pa3iM4yHbie TEPHOIBI
’KM3HEHHOTO IIMKJIa KJICTKH.

Ha ypoBHe npyMEHEHNS B THOIWYHBIX CUTYALUIX:

% yMemsb COOTHOCUTH CTPYKTYPY XpPOMAaTHHA C €ro OMoIormue-cKou
AKTUBHOCTHIO.

Ha YPOBHE MPUMCHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

*0000wamy TOJy4YECHHBIE TPHU H3YYEHUH Y4eOHOro Marepu-aia
CBEJICHUSI U TIPEJICTABISATh UX B CTPYKTYPHUPOBAHHOM BH/IE;
* 0000uamv HaOIIOJaEMBIC B KJIETKE TTPOIIECCHI.

Tema 5.3
JKM3HEHHDIN [IKJI KJIETKU. JJEJIEHUE KJIETOK (4 u)

Knerku B MHorokimerounom opranuszme. [lonsitue o
muddepeHIpoBKe KJIETOK MHOTOKJIETOYHOTO oOpranm3ma. JKus-
HEHHBI [HMKJI KJIETOK. TKaHM OpraHu3Ma C pa3HOH CKOPOCTHIO
KJIETOYHOT'O OOHOBJICHHS: OOHOBJISIOIIMECS, PACTYIIUE U CTa-OWIIbHEIE.
PasmHOXeHHME KIeTOK. MUTOTHUECKUN IUKI: MHTEp-(haza — MepHos
MOATOTOBKU KIIETKU K jaencHuro, peayrumkanus JJHK; muros, dassr
MUTOTHYECKOTO JEJIeHWsI W TpeoO0pa3oBaHUS XPOMOCOM B HHUX.
Mexannu3m 00pa30oBaHMs BEPETCHA JACIICHUS U
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pacxoxIeHUsI TOUYSPHUX XpPOMOCcOoM B aHadase. bruonorunyeckuii cMbICI
MuTO3a. buonormdeckoe 3HaueHne MuTo3a (0Oecmoyoe pa3MHOKEHHE,
pOCT, BOCIOJHEHUE KICTOYHBIX TIOTEPh B (PU3UO-JIOTHUSCKUX H
MATOJIOTHIECKUX YCIOBHAX). Perynsius >kKu3-HEHHOTO IMKJIAa KIETKU
MHOTOKJICTOYHOTO OpraHmsma. dax-Topbl pocra.
3amporpaMMHUpOBaHHAs KIETOYHAs THOETh — aronTo3; PeryJsys
anonro3a. [lonsarne o pereHepanmu. Hapy-lieHus WHTEHCUBHOCTHU
KJIETOYHOTO Pa3MHOXCHUsI M 3a00JieBa-HUsI YEIOBEKA WM IKUBOTHBIX:
Tpopuueckue A3BBI, JTOOpPOKAYECT-BEHHBIE W  3JI0KaYECTBEHHBIC
OITYXOJIH U JIp.

INPEJMETHBIE PE3YJIbTATBI OBYUEHUSA

Ha ypoBHe 3anoMuHaHus:

" HA3b16aMb THITBI KJIIETOK B MHOTOKJICTOYHOM OpraHH3ME;
" Xapaxkmepu3o6ans MUTOTUICCKHIA ITUKI: HHTEepda3zy — 1e-
pHOJ MOATOTOBKHU KJIETKHU K JeieHuro, peaymiukamnuio JJHK; Mutos;

“xXapakmepuzo8ams OUOJIOTHYECKUI CMBICT 1 OMOJIOTHYE-CKOe
3HaUCHHE MUTO3a;

" Xapaxmepuzoeamy 3anporpaMMHUPOBAHHYIO KJIETOUHYIO TH-0eb —
arorTo3, 3Hams €ro OHOJIIOTHYECKOE 3HAYCHUE;

*80CnpoU3600UmMb ONPEACICHUS ONOJOTUISCKUX TTOHSATHIA.

Ha ypoBHe noHuManus:

xapakmepuzogams T PepeHIMPOBKY KIETOK MHOTOKJIE-TOYHOTO
OpraHHM3Ma U €€ MEXaHHU3MBbI;

= xapaxmepuzosamyp penyrukanyio JJHK; onuceiBaTh Me-xaHU3MBI
yasoenus JHK;

Xapaxkmepuzo8ams MATO3, a3kl MUTOTHYECKOTO JICIICHUS U
MpeoOpa3oBaHusi XPOMOCOM B HHX;

Xapakmepuzoeams MeXaHU3M 00pa30BaHUs BEPETEHA JIeie-HUS H
PacXOoXIeHHUS IOYEPHUX XPOMOCOM B aHadaze;

“Xapakmepuz08ams PETYISIIHIO )KU3HEHHOTO ITUKJIA KIIETKA
MHOTOKJIETOYHOTO OpraHu3Ma, (pakTopbl pocTa;

" npusoouUms npumMepsbl IPOJOIHKUTEITHHOCTH MUTOTHYECKOTO
1 JKU3HEHHOTO IIUKJIa KJIIETOK MHOTOKJIETOYHOTO OpPraHu3Ma;

" 00bACHAMb TIPOIIECC PETECHEPAIUH.

Ha YPOBHC NPUMCHCHHWA B THITHYHBIX CUTYAIIUAX:

" yMemb COOTHOCUTh KJIIETOYHOE PA3MHOXKEHUE C IIPOLIECcCaMU POCTa,
(pM3HOIOTHYECKON 1 perapaTUBHON pereHepaIiuy.

Ha YPOBHE NPUMCHCHHA B HCCTAHAAPTHBIX CUTYallMAX:

*0000Wamb NOTYUCHHBIC IPH U3yYCHUN YUeOHOTO MaTepH-aia
CBEJICHHMS U MPE/ICTABISITh X B CTPYKTYPHPOBAHHOM BHJIC;
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BEL06061/l4(11/l/lb 3HAaHHUAd O HApyYHMICHUHW HWHTCHCHUBHOCTU KJICTOYHO-TO
Pa3MHOXCHUA U 3a00JIeBaHUAX YEIIOBEKA U KUBOTHBIX.

Tema 5.4
OCOBEHHOCTHU CTPOEHU S PACTUTEJIBHBIX
KJIETOK /1 u)

Oco0EHHOCTH CTPOCHMSI PACTUTEIBHBIX KIETOK, BaKy-OJIH H
miacTuapl. Buasl miacTua; WX CTPYKTypa W (DYHKIIHMO-HAIBHBIC
ocobennoctrn. Kierounas crenka. OCOOCHHOCTH CTpPO-CHHS KIETOK
rpuboB. BrirtoueHus1, 3HaYCHHUE U POJIb B METa00-TH3ME KIICTOK.

INPEIMETHBIE PE3YJIBTATBI OBYYEHUSA

Ha ypoBHe 3anoOMHHaHUSL:

“Ha3b16amMb  OTHEIBHBIE KOMIIOHEHTBI pAaCTUTENBHBIX KIETOK,
OTJIMYAIOIIHE MX OT KJIETOK KUBOTHBIX U IPUOOB;

xXapakmepuzo8ams 0COOEHHOCTH CTPOCHUS KIETOK TPHOOB;

*.80CNPOU3600UMb OTIPEAETICHSI OMOTIOTHIECKUX TTOHITHH.

Ha ypoBHEe TOHUMaHUSA:

 Xapaxmepu3z06amy BUABI INTACTUI, UX CTPYKTYPY U (yHK-
LHUOHAJIbHBIE 0COOCHHOCTH;

"\ npuBOOUMb NpUMepsvl CBA3EN PACTEHUH ¢ IPEACTaBUTENISAMH IPYTUX
LIApCTB B XXUBOU NPUPOJIE;

" 00BACHAMb 3aBUCUMOCTD KU3HECSATEIbHOCTH PACTUTEb-HOTO
opranusma ot (aKToOpoB cpelibl OOUTaHuSI.

Ha ypoBHe npuMeHEHNS B THINYHBIX CUTYALUIX:

" yMemb COOTHOCUTh B METa00JIM3Me KIIETOK PACTCHUI peak-1[uu
a"HaOoM3Ma U KaTadoan3Ma.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYAIUAX:

" 0000wamb NOTyUEHHBIE IPH U3YYECHUN YIeOHOTO MaTepu-aja
CBEJICHUSI U TIPEJICTABIISITh UX B CTPYKTYPHPOBAHHOM BH/IE;

* 000Owamy HabII01aeMble OMOIOTMYECKUE SIBJICHUS B PacTH-
TEJNBHBIX KIIETKAaX M MPOIECChl Ha IMITMPUIECKOM YPOBHE.

Tema 5.5
KIIETOUHAS TEOPUA CTPOEHUA OPITAHU3MORB (1 u)

Knerounast Teopust cTpoeHms oOpranm3moB. Mcro-pus
pasBUTHS KJIeTOYHOH Teopun; padoTsl M. [llneiinena,
T. lIBanna, P. bpoyna, P. BupxoBa n npyrux ydeHsix. OCHOB-HBIE
MIOJIO’KEHUS KJIETOYHOH TEOpHHU; COBPEMEHHOE COCTOSIHHE KIIETOYHON
TEOPUM CTPOCHUS OPraHU3MOB. 3HAYEHUE KIIETOUYHOH TEOpHU [UIs
pa3BUTHS OUOJIOTHH.
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INPEJMETHBIE PE3YJIbTATBI OBYUYEHUA

Ha YPOBHE 3alIOMUHAaHMA!

" Ha3v16amb OTICIBHBIC TIOIOKEHHS KIETOUHON TEOPHH;

" Xapaxmepuz06amy UCTOPUIO Pa3BUTHUS KJIETOUHON TEOPUH; PAOOTHI
M. llInennena, T. lIBanna, P. bpoyna, P. BupxoBa u Apyrux y4eHsIx;

. 80CNnpoUz600UMs OTIPEICIICHUS ONOIOTHUSCKIX TTOHSTHH.

Ha ypoBHe noHMMaHUS:

“Xapaxmepuzoéamy 3HAYCHUE KICTOYHOH TEOpUHM Ui pa3-BUTHUS
OHOJIOTHH;

" NpUBOOUMsb NpUMepsbl NCTIONH30BAHNS KICTOUHON TEOPHUH;

* 00bACHAMb COBPEMEHHOE COCTOSHUE KIIETOUHOU TEOPHH
CTPOCHUSI OPTaHU3MOB.

Ha YPOBHC NPUMCHCHN B TUIINYHbLIX CUTYAIIUAX.

" yMenmb COOTHOCHTH OHMOJOTHYECKHE IMPOLECChI C TCOPUSAMH, HX
OOBSACHSIOIIUMH.

Ha YPOBHE MPUMCHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

*0000Wamb TIONyYeHHBIE TPH W3YYCHWH Y4eOHOrOo MaTepu-ala
CBEJICHUS U TIPEJCTABIATh UX B CTPYKTYPUPOBAHHOM BUJIE;

0600wams HaOIOIaeMbIC OHOJIOTHYECKHE SBICHHUS C IO3M-IUI
KJIETOYHOW TEOPUH CTPOCHUS OPTaHU3MOB.

Tema 5.6
HEKJIETOUYHAS ®OPMA XWN3HU. BUPYCBHI (2 1)
Bupycbl — BHYTpPHUKIIETOYHBIE MMapa3uThl HA TE€HETUYE-CKOM

ypoBHE. OTKpBITHE BHPYCOB, MEXaHW3M B3aHMMOCHCTBUS BHpyca MU
KIJIETKH, MHQEKITMOHHBIN MpoIecc. BepTukanbHBIN 1 TOPU30HTAIBHBIN
TUI Tepellaud BUPYCOB. 3a0oJieBaHHWS IKMBOT-HBIX U PACTEHUIA,
BbI3bIBa€MbI€ BHUpycaMH. BupycHble 3a0o0yeBa-HHS, BCTPEUAIOLIUECS Y
yenoseka; rpurm, renarut, CIIN]J]. bak-tepuodaru. IIponcxoxneHue
BUPYCOB. Mepbl  NpOQHIAKTHKH  PAacIpOCTPAHEHHS  BHPYCHBIX
3abo0s1eBaHuil.

HNPEIMETHBIE PE3YJBTATBI OBYYEHUS

Ha ypoBHE 3a11OMUHaHUSA:

“Hasvieamb 3a00JICBaHUS >KUBOTHBIX M PACTCHUH, BBI3HIBAC-MBIC
BHUpYCaMH;
“xapakmepuzoeams  3a00JICBaHUS  JKHUBOTHBIX W  PaCTCHUH,
BBI3BIBAEMBIC BUPYCAMU;
. 80CNpPoU3800UMsb ONPEICICHIS OMOJIOTHYCCKIX TTOHSITHI.
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Ha ypoBHe moHnManus:

% Xapakmepuzosams BUPYCHl KaK BHYTPHKJIECTOYHBIX ITapa-3UTOB Ha
TCHETHYECKOM YPOBHE;

“npueooums npumepsbl BEPTUKAIBHOTO M TOPHU30HTAJIBHOTO THIIA
nepeiadu BUPYCOB;

" 00bACHAMb MEXaHU3MBI pa3BUTHS y denoBeka remaruta u CI1M/]a;

" 00bACHAMb TIPOIIECCHI TPOUCXOKICHUS BUPYCOB.

Ha ypoBHE nprMeHEHNS B THINYHBIX CUTYALUIX:

“ymemsb OOOCHOBaTH MeEpbl MPOPHUIAKTHUKH PaCIpPOCTPAHCHUS
BUPYCHBIX 3200JIeBaHHH.

Ha ypoBHEe npuMeHEHNS B HECTAHIAPTHBLIX CUTYAIUAX:

“0000Wamb TIONyUYECHHBIC TPU HM3yYCHHH YYeOHOrO MarTepu-ajia
CBEJICHHS U TIPEICTABIIATh UX B CTPYKTYPHPOBAHHOM BH/IC;

*0000Wamb HaOMIOIaeMble OMOJIOTMYCCKUE SIBIICHUS M IMPO-IIECCHI
Ha SMIUPHYECKOM YPOBHE.

Yacte 11
PABMHOXXEHUE U PASBUTUE
OPI'AHU3MORB (34 u)

Paznen 6
PASMHOXEHUE OPTAHMU3MOB (10 4)

Tema 6.1 .
BECIIOJIOE PASMHOXEHUWE PACTEHUU 1
JKMBOTHBIX (2 )

®opmbl GECIOIOr0 PasMHOXKEHHSI: MHTOTHYECKOE JIejie-Hue
KJIETOK  OJHOKJICTOYHBIX;  CIIOPOOOpa3oBaHHME, MOYKOBAHUE Y
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB; BETETATHBHOE
pasMHOKeHHE. BHOMOrHMUYecKHii CMBICT M DBOJIOIMOHHOE 3HAYe-HHE
0€eCII0JIOro pa3MHOKEHUS.

HPEJIMETHBIE PE3YJIbTATBI ObYYEHUS

Ha YPOBHE 3alIOMUWHAHMA!

" nasvieams GOPMbI 0ECIIOJIOr0 Pa3MHOKCHHUS,;
“Xapaxmepuzoeams ~ MUTOTHYECKOE JIElICHHE KJIETOK  OJIHO-
KJIETOYHBIX; CIIOPOOOPa30BaHHUE, TOUKOBAHUE Y OAHOKICTOYHBIX
YW MHOTOKJICTOYHBIX  OpPIaHM3MOB; BEreTaTHMBHOE Pa3MHOXKCHHE;
. 80CNpOU3600UMb OTIPEICIICHUS OMOIOTHISCKIX TTOHSTHA.
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Ha ypoBHe moHnManus:

" xapaxmepuzoéamv OUOJOTWYECKUH CMBICI W DBOJIOIHOH-HOE
3HaYeHUe OECIONOro pa3MHOKCHUS;

" npueooums npumepsvt OECIIOIIOTO PA3MHOKCHHS JKHBOTHBIX U
pacTeHui.

Ha ypoBHE IprMEHEHNS B THINYHBIX CUTYALUIX:

"y Memb COOTHOCHUTH OHMOJIOTHUECKHE TMPOIECCH C TCOPUIMH, HUX
OOBSACHSIOIIUMH.

Ha ypoBHe npuMeHEHUs B HECTAHAAPTHBIX CUTYAIHAX:

0000Wamb TIONyYeHHBIE TNPH HW3YYeHWH Y4eOHOrOo MaTepu-alia
CBEJICHUS U NPEICTABIATh UX B CTPYKTYPHPOBAaHHOM BHUJIE;

0000w amb HAOMOJaeMble OMOIIOTHYECKHE SBIICHUS U TIPO-IIECCHI.

Tema 6.2
ITOJIOBOE PABMHOJKEHUE (8 )

[lomoBoe pa3MHOXEHHE pACTeHWH U JKUBOTHBIX; OWOJO-
rudeckuii cMbicin. ['ametorene3. Ilepwonbl 00pa3oBaHMs IOJIO-BBIX
KIJIETOK: pa3MHOkeHue u pocT. [lepron co3peBanus (Meit-03); mpodasa-
1 u mpoueccel, B HEl MPOUCXOAIINE: KOHBIOTA-I[Us, KPOCCHHTOBED.
MexaHmM, T€HETUYCCKHUE IIOCICACTBUA U OHOJIOTHYECKUH CMBICII
KpoccuHroBepa. buonornueckoe 3Haue-HHE W OMOJIOTHUECKUI CMBICI
Mero3a. Ilepuox (GoOpMUPOBaHUS TMOJIOBBIX KIIETOK; CYIIHOCTh U
ocoOeHHOCTH TeueHHss. OCOOCH-HOCTH cIepMaToreHe3a M OBOTCHE3A.
OcemeHeHne W  OIUIOJIOTBO-peHHE. MOHO- U MOJUCIEPMHUS;
Ouosoruueckoe 3HauYEHHE. Ha-pyxHoe u BHyTpEHHEE
orogoTBopenue. [lapreHorenes. DBomo-IIMOHHOE 3HAYESHUE TTOJIOBOTO
Pa3MHOKEHUsI.

HPEJIMETHBIE PE3YJIbTATBI OBYYEHUS

Ha ypoBHe 3annoOMHHaHUSL:

" Ha3bI6aMb TIEPUOIBI 00PA30BAHUS TTOJIOBBIX KIIETOK;

“Xapakxmepuzoéamv TIOJIOBOE pPa3MHOXEHHE PACTCHUH U IKH-
BOTHBIX;

" Xapaxmepuz06ams 0CEMEHEHUE U OTUIOI0TBOPEHHE;

*60CNPOU3600UMb ONPEACTICHUS] OMOJIOTNIECKUX MOHATHH.

Ha ypoBHE NOHMMAaHUS:

" Xapaxmepuz06ams TaMeTOTeHe3; IIEPHOJ CO3PEBAHUS — MeH03;

" npueoOUMsb NpUMepsl CBA3EH B KUBOU MPUPOE;

" 00bACHAMb MPOIIECCHI,  TPOUCXOISIIIHIEC B mpodaze-1:
KOHBIOTallHI0, KPOCCHHTOBED;
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" 00bACHAMb OUOJIOTHYECKOE 3HAYEHUE U OMOJIOTMYECKUNA CMBICIT
Meiio3a;
" Xapaxkmepuzosams HapyKHOE U BHYTPEHHEE OIIJIOJOTBOpPE-HIIE;

“Xapakmepuzo8ams NAPTEHOTCHE3;
xapaxkmepuzosams iepruol GOpMUPOBAHUS ITOJOBBIX KJIE-TOK, €r0
CYITHOCTH 1 OCOOEHHOCTH T€YECHUSI.

Ha ypoBHE npUMEHEHMS B TUIUYHBIX CUTYaLIMSIX:

" yMemb COOTHOCUTH 0COOEHHOCTH CIIepMaTOr€He3a U OBOTe-He3a C
(YHKIISIME SATIEKIIETOK U CIIEPMATO30UI0B;

" yMemb BBIICIATH 3BOIIOIIMOHHOE 3HAYCHUE TI0JIOBOTO pa3-
MHOKEHUSL.

Ha YPOBHE MPUMECHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

*0000Wamb TIOJTyUYESHHBIC TIPY U3YYSCHUH YIeOHOT0 MaTepu-ajia
CBEJICHUS U MPECTABIATh UX B CTPYKTYPHPOBAHHOM BHJIE;
" 06006wamb HaOIMOTaeMble OMOIOTUYECKIE SBICHUS U TIPO-TIECCHI.

Paznen 7
NHANBUJYAJIBHOE PABBUTHUE
OPTAHU3MOB (OHTOT'EHE3) (24 u)

Tema 7.1

KPATKHWE UCTOPUYECKHWE CBEAEHUA (1 )

«Hctopus pazButusa xuBoTHBIX» K. M. bapa u yuenue
0 3apOABIIIEBBIX JUCTKAX. DBOIIONMMOHHAS SMOPHONIOTHS; pabo-Tel A.
O. Kosanesckoro, U. M. MeunukoBa u A. H. Cesepuosa.
CoBpeMeHHBIE MPEACTaBICHUS O 3apOIBIIIEBBIX JUCTKAX. [IpHH-1TUIBI
pa3BUTHs 0€CIIO3BOHOYHBIX M TO3BOHOYHBIX KUBOTHBIX.

HPEJIMETHBIE PE3YJIBTATbI OBYUEHUSA
Ha ypoBHe 3annoMuHaHus:

" HA3bI6amMb YUCHBIX, BHECIINX BKJIAJ B Pa3BUTHE MPEACTAB-ICHUN
00 MHIMBUYAIEHOM Pa3BUTHH;

" Xapaxmepuz06amy y4eHNUE O 3apOJIbILICBHIX JIMCTKAX;

*60CNPOU3600UMb ONPEACTICHUS] OMOIOTNIECKUX MTOHATHH.

Ha ypoBHe noHnMaHus:

* Xapaxmepu3z06amy MPUHIMIIBI Pa3BUTHUS OECIIO3BOHOYHBIX U
MO3BOHOYHBIX )KHBOTHBIX;

 Xapaxmepu3z06ams COBPEMEHHBIE MPEICTABICHUS O 3apO-AbIILIEBBIX
JUCTKAX;

" npueoOUmMb npuMepsl IPOU3BOJHBIX 3aPOABIIIEBBIX JIUCT-KOB Y
[IO3BOHOYHBIX )KUBOTHBIX.
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Ha YPOBHC MPUMCHCHHA B TUITUYHBIX CUTYaIIHUAX:

"y Memb COOTHOCHUTH OHMOJIOTHUECKHE TMPOLECCHl C TEOPHUIMH, HUX
OOBSACHSIOIIUMH.

Ha ypoBHe npuMEHEHUs B HECTAHAAPTHBIX CUTYAIIHSX:

*0000Wamb TONYyYCHHBIC TPH HW3YYCHWU YYeOHOro MaTepu-ajia
CBEJICHHS M TIPESICTABIATh UX B CTPYKTYPHUPOBAHHOM BH/IC;

0600w amb HAOM0JaeMble OMOJIOTHYECKHE SIBJICHUS U TIPO-IIECCHI.

Tema 7.2 .
OMBPUOHAJIBHBIN ITEPUOA PABBUTUS (12 1)

Tunsl SAMIEKIETOK; MOJSPHOCTb, PACHPENEICHHAE JKENT-Ka U
TCHEeTHUeCKNX  JeTepMuHaHT.  OOOJOYKM  sla;  aKTHUBALUs
OIJIOIOTBOPEHHBIX ~ AWLEKIETOK K pa3BUTHIO. OCHOBHBIE 3aKo-
HOMEPHOCTH JpOOJeHUs; TOTUIOTCHTHOCTh OJlacTOMepoB; o00pa-
30BaHHE OJHOCIOMHOrO 3apojplia — OmacTynsl. [acTpynsauus;
3aKOHOMEPHOCTH 00pa30BaHUsl ABYCIOMHOTO 3apObIIIa — TacT-pyJIbl.
3apojpllieBble JIMCTKM W WX JanpHedmas auddepeHIr-poBKa;
TOMOJIOTHSL ~ 3apOABILEBBIX JUCTKOB. llepBHYHBIN opra-HOreHes
(melipynsiust) U nanbHeimas auddepeHIpoBKa TKa-HEW, OpraHoB U
cucreM. Perymsiust SMOpHOHANBHOTO pa3BUTHS;, JCTEPMUHALUS U
SMOpHOHaNbHAS WHAYKIHA. | eHeTHUecKuii KOHTPOIb pa3BuTHs. Poib
HEPBHOW W DHJOKPHUHHOW CHUCTEM B OOECIEYeHWH 3MOPHOHAIBLHOTO
Pa3BUTHUS OPraHU3MOB.

HNPEIMETHBIE PE3YJIbTATBI OBYYEHUS
Ha ypoBHe 3anmoMuHaHus:

" HA3b16aMb TUIIBI STHLIEKJIETOK, MOJISIPHOCTD;

Xxapakmepuzosams pacupeNielieHHe JKeNTKa W TeHEeTHYe-CKUX
JIeTePMUHAHT;

“Xxapakmepuszosams TIEPUOAM3AIMIO OHTOTreHe3a; o0mue 3a-
KOHOMEPHOCTH €r0 3TaroB;

" 60CNPOU3600UMb ONIPEAETICHUS OMOIOrMYECKUX TTOHSATHH.

Ha ypoBHe moHUMAaHHUS:

" Xapaxmepuzo6ams ~ OCHOBHbIE  3aKOHOMEPHOCTH  JpOOJICHUS;
TOTUIIOTEHTHOCTh OJIacTOMEpOB; 00pa3oBaHHWE OJHOCIOWHOTO 3a-
popIiia — OJIacTYJIbI;

“Xapakmepuzo8ams TaCTPYIALNIO;, 3aKOHOMEPHOCTA 00pa-30BaHUS
JIBYCIIOMHOTO 3apOJIbIllia — FacTPYJbL;

L xXapaxkmepuzoeans NIEPBUYHBIA OpTaHOreHe3 (HEUPYIISAIIHS)

U JajbHEHIyo Tu(GepeHIIUPOBKY TKAHEH, OPraHOB M CUCTEM;

" 00bACHAMb PETYISAIII0 SMOPUOHAIILHOTO PA3BUTHSL, JIETEP-

MUHAIIIO ¥ SMOPHUOHATIBFHYIO HHAYKIIUIO;
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= 00bACHAMb MEXAHU3MBI TEHETUYECKOTO KOHTPOJIA pa3BU-THA,

" npugoOumb npumepvl SMOPUOHATILHOTO Pa3BUTHUS Pa3INy-HBIX
KUBOTHBIX.

Ha ypoBHe npUMEHEHMS B TUIUYHBIX CUTYaLIMSIX:

*yMemb COOTHOCHUTD POJIb HEPBHOM M 3HIOKPUHHOW CHCTEM B
obecriedeHUN YIMOPHOHATBHOTO Pa3BUTHS OPTaHU3MOB;
" Xapaxmepu306ams TOMOJIOTHUIO 3aPOIbIIICBBIX JIUCTKOB.

Ha ypoBHEe npuMeHEHNS B HECTAHIAPTHBIX CUTYAIUIX:

" 0600Wamb TIOITy9EeHHBIC TIPY U3yYeHUH YIeOHOTO MaTepr-aja
CBEJICHUS U TIPEJCTABIATh UX B CTPYKTYPUPOBAHHOM BUJIE;
= 0000Wamb HaOII0JaeMble OMOJIOTHYESCKHE SBJICHUS U TIPO-IIECCHI.

Tema 7.3 .
[MOCTOMBPUOHAJIbHBIN [TEPUO/] PA3SBUTHUS (3 u)

3aKOHOMEPHOCTH ITOCTAMOPHUOHANBHOTO EPUOAA PA3BU-THS.
[IpsiMoe pa3BuTHE; AOPEOPOAYKTUBHBINA, PEIPOAYKTUBHBIN
U TMOCTPENpOAYKTHBHBIA mepuonabl. Hempsimoe pa3BuTHE; MON-HBIA U
HemoNHBIA MeTamopdo3. buomormueckuii cMmpICT  pa3BU-THA C
Metamopgo3om. Cramuu  TOCTIMOPHOHAIBLHOTO — Pa3BUTUSL  IIPH
HENpsIMOM  pa3BUTUM (JIMYMHKA, KyKojika, uMMmaro). Crape-Hue u
CMEPTh, ouonorus IMPOAOJIKUTCIIbHOCTH KU3HU.

INPEJMETHBIE PE3YJIbTATBI OBYYEHUS

Ha ypoBHe 3a1OMHHaHUSL:

" HA3bI6aMb OTIIENILHBIC 3TAIbI TOCTIMOPHOHATIBHOTO PA3BHU-THS TIPU
MPSIMOM M HETIPSIMOM Pa3BUTHU;

* Xapaxmepuz08ams HEMPSIMOE Pa3BUTHE; TIOJHBIA U HEMOI-HBIN
Meramopdos;

. 80CNpOU3B00UMb OTIPEICIICHUS ONOIOTHUECKIX TTOHSTHA.

Ha ypoBHe noHnMaHus:

" Xapaxkmepuzo6ams 3aKOHOMEPHOCTH IMOCTIMOPHUOHATILHOTO
Meproa pa3BUTHS,

" npueoOUmMb npuMepbl Pa3BUTHS ¢ METaMOPGHO30M;

" 00bsICHAMb OUOJIOTHYSCKUI CMBICIT PAa3BUTHS ¢ METaMOP(0-30M.

Ha YPOBHE NPUMEHCHHA B TUIIMYHBIX CUTYAIIHUAX

" yMemb COOTHOCUTH OMOJIOTHYECKHE MTPOLISCCHI C TEOPUSIMH, UX
OOBSACHSIOIINMHU.
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Ha YPOBHE NPUMEHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

% 0000wamy TONyYEHHbIE TPU H3yYCHHH Y4EeOHOTO MaTepH-ayia
CBEJICHUS U MPEJCTABISTh UX B CTPYKTYPUPOBAHHOM BUJIC;
 0000uamv HaOIIOJaeMbIe OMOJIOTHYECKHE SIBIICHUS 1 TIPO-TIECCHI.

Tema 7.4
OBIIME 3BAKOHOMEPHOCTHU OHTOI'EHE3A (1 u)

CxomcTBo 3apofmsimieid W SMOpPHOHANBHAS —JIHBEPTCHITUS
npusHakoB (3akoH K. bapa). buorenernueckuit 3akon (3. ['ek-kenp u
K. Mronnep). Pabotsr akagemuka A. H. CeBeprioBa 00 3MOpuOHaIBHON
W3MEHYMBOCTH  (M3MEHYMBOCTH  BCEX  CTagUil  OH-TOTEHE3a;
KOHCEPBATUBHOCTh pPaHHUX CTagUii 3MOPHUOHAILHOTO Pa3BHUTHS;
BO3HUKHOBCHHE M3MEHEHHUH KaK MpeoOpa3oBaHUil CTaAWil pa3BUTHA U
MIOJIHOE BbIMAaJ/IEHUE NPEIKOBBIX PU3HAKOB).

INPEIMETHBIE PE3YJBTATBI OBYYEHUS

Ha ypoBHe 3amrOMHUHaHUSA:

“¢hopmynuposams 3aKOH 3apOIBIIIEBOIO CXOJICTBA W OWOTEHe-
THYCCKUH 3aKOH;

“Xapakmepuzoeams CXOJCTBO 3apOJbIMIed W HSMOPHOHATH-HYIO
JTUBEPTEHITNIO PU3HAKOB;

*80CNPOU3600UMDb OTIPEACTICHHSI OUOJIOTHUECKUX TTOHITHH.

Ha ypoBHe noHnManus:

" Xapakxmepuz06anms NEIOCTHOCTh OHTOTCHE3a;

“npueooums  npumepsi  KOHCEPBATHUBHOCTH  PAaHHUX  CTaIud
SMOPHOHATIBHOTO Pa3BUTHS;

% 00bACHAMbL BO3HUKHOBCHHWE W3MCHEHHI B OHTOreHe3e Kak
MpeoOpa3oBaHue CTAANN PA3BUTHS,

" 00bACHAMb TIOJIHOE BBIMAJICHUE MPEIAKOBBIX MPU3HAKOB B MpoIiecce
Pa3BUTHS OpraHU3Ma.

Ha YPOBHE MPUMCHCHHSA B THITMYHBIX CUTYAIIUAX:

" yMemb OOBSICHATHL BOSHUKHOBEHHE W3MEHECHHUI B AOMOPHO-HATLHOM
Nepro/ie Kak OCHOBY MPE0OPa30BaHUil OHTOI€HE3a B IIEJIOM.

Ha YPOBHE NPUMEHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

“000O0wamv TIONyUYCHHBIC TPH W3YYCHUH Y4IeOHOTO MaTepu-aja
CBEJICHHS U TPEACTABIIATh UX B CTPYKTYPUPOBAHHOM BH/IC;
 0000wamv HaOIIOJaeMbIe OMOJIOTHUECKUE SIBICHUS U TIPO-TIECCHI.
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Tema 7.5
PA3BUTUE OPTAHU3MA U OKPYXAIOIIAA CPEJIA (/5

4)

Ponb dakTopoB okpyskaromieit cpeibl B SMOPUOHATEHOM
U TIOCTAMOPUOHAIBHOM Pa3BUTHH OpraHu3Ma. Kpurudeckue ne-puojsl
pasBuTHs. BnusHue H3MEHEHHWI TOMeocTa3a OpraHu3Ma Marepu u
0Ja B pe3yJibTaTe BO3ACUCTBUS TOKCHYECKHX Be-IIECTB (Ta0ayHOTrO
JIbIMa, AJKOTOJIs, HAPKOTHUKOB M T. JI.) HAa XOJ dMOPHUOHAIHHOTO W
MMOCTAMOPHOHATIFHOTO TIEPHUOIOB Pa3BUTHS (BPOXKIECHHBIE YPOICTBA).

IPEJMETHBIE PE3YJIbTATBI OBYUYEHUA

Ha ypoBHe 3amrOMHUHaHUSA:

" Ha3bi6ams OTAEIbHBIC (HaKTOPHI OKPYIKAIOIIEH Cpe/ibl, He-TaTHBHO
BIIMSIOIINE HAa PAa3BUTHE;

“xapakxmepuszosams KPUTHYECKUE TIEPHOIBI PA3BUTHS;

*.80CNPOU3600UMb OTIPEAETICHIS] OMOJIOTHIECKUX TTOHITHH.

Ha ypoBHe moHnMaHus:

“xXapaxmepuzoeams BIVSIHAE H3MEHCHHH TOMEOCTa3a opra-Hu3Ma
MaTepH Ha pa3BUTHE TUI0/A;

" npueooums npuMepsbl BIUSTHUS TOKCUYECKUX BEIIECTB (Ta-0a4HOTO
JbIMa, AJKOTOJis, HAPKOTHKOB W T. JI.) HA XOJ SMOPHO-HAJIBHOTO H
MOCTIMOPHUOHATBHOTO MIEPUOJIOB PA3BUTHS;

*00bsACHAMb  3aBUCUMOCTDh JKU3HEACATEIILHOCTH KaXIOr0  Op-
raHu3Ma OT YCIIOBUM OKPYKarollei Cpebl.

Ha ypoBHe npuMeHEHNS B THINYHBIX CUTYALUIX:

“yMemb COOTHOCHTh OHOJIOTHYECKHE MPOIECChl C TEOPUSIMH, HX
OOBSACHSIOLINMMU.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYAIUIX:

*0000wamy TOJTy4YEHHbIE MpPHU H3YYEHHH Yy4eOHOro Marepu-aja
CBEJIEHHSI U IPEJICTABIATh UX B CTPYKTYPHUPOBAHHOM BH/IE;

" 0000wamb HaOIMIOIaeMble OMOJIOTUYECKUE SIBIICHUS M IPO-TIECCHI
Ha SMIUPHUYECKOM YPOBHE.

Tema 7.6
PETEHEPAIIVA (2 9)

IloHsatHe o pereHepanuy; BHYTPUKICTOYHAS, KJICTOY-HAas,
TKaHeBas W  OpraHHas  pereHepauus.  Dusnonoruveckas u
perapaTuBHas pereHepals. DBOJIOIHS CIIOCOOHOCTH K pereHe-parin
y MO3BOHOYHBIX KHBOTHBIX.
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HPEJIMETHBIE PE3YJIbTATBI ObYYEHUS

Ha ypoBHe 3anomMuHaHus:

* Hazvieamsb GOPMBI pereHEepaIIni;

“Xapakmepuzoeams METOABl U3yYEHUS pereHepanuu OHOJIo-
THYECKHUX CHCTEM;

*.80CNPOU3600UMb OTIPEACTICHHSI OUOJIOTHYSCKUX TTOHITH.

Ha ypoBHe moHnMaHus:

“Xxapakmepuszosams BHYTPUKIETOUHYIO, KJIETOYHYIO, TKaHE-BYIO U
OPTaHHYIO PEreHepaIHIo;

" NPUOOUMs NpUMepbl PEreHepallii y pa3iIMuHbIX IpeJcTa-BUTeNei
’KMBOTHOT'O 1 PaCTUTEIHFHOTO MHUPA;

% 00bACHAMb DBOIIONNI0 CIIOCOOHOCTH K pEreHepalu y IIo-
3BOHOYHBIX KUBOTHBIX.

Ha ypoBHE npuMEHEHNS B THINYHBIX CUTYALUIX:

" yMemb COOTHOCHUTH OHMOJIOTHUECKHE TMPOLECCH C TCOPHUAMH, HX
OOBACHSIOIIUMH.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYAIUAX:

% 0000Wamb TOJYyYCHHBIC TPH H3YYCHWU Y4eOHOro MaTepu-ajia
CBEJICHUS U TIPEICTABISTh UX B CTPYKTYPUPOBAHHOM BUJIE;

*0000Wamb HaOIMOJaeMble OWOIIOTUYECKUE SBICHUS M IPO-TIECCHI
Ha HMITUPUYECKOM YPOBHE.

Yacts v
OCHOBbBI 'EHETUKHU U1 CEJIEKIIUU (37 u)

Pazmen 8
OCHOBHBIE MIOHATHSA TEHETHUKUA (2 u)

Hpe,[[CTaBJ'IeHI/ISI APCBHUX O POACTBE U XapaKTEpEC ICpe-Aavuu
IIPU3HAKOB M3 IIOKOJICHHSA B IIOKOJICHHE. B3I‘_H5[III)I Cp€AHC-BEKOBBIX
YUCHBIX Ha MPOLCCChI HACICIOBAHUA IMPU3HAKOB. HC-TOpI/Iﬂ pa3BUTUA
reHeTukd. OCHOBHBIE IIOHSATHS T'€HETHKH. HpI/I-3HaKI/I n CBOﬁCTBa;
T'CHBI, AJIJICIIBHBIC T'CHBI. I'omo3uroTHBIE n TeTCPO3UTOTHBIC
OpraHu3MhbIl. T'enorun u (l)eHOTI/IH OpraHusma; FeHO(l)OHI[.

HNPEJIMETHBIE PE3YJIBTATBI OBYYEHUSA
Ha ypoBHE 3ar1OMUHaHUSA:

" Ha3b16aMb OCHOBHBIC TIOHSATHS TCHETHKY;
“Xapakmepuzogams TIPEICTABICHUS JPEBHUX O pOJICTBE U
XapakTepe mepeaady IPU3HaKoB U3 MOKOJICHHS B TIOKOJICHHE;
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* Xapaxmepuz06amy B3TISIbI CPETHEBEKOBBIX YUCHBIX Ha TPOIIECCHI
HaCIIeIOBaHMUs TIPU3HAKOB;
. 80CNpoU3600UMb OTIPEICIICHUS ONOJIOTHUSCKIX TTOHSTHA.

Ha ypoBHe moHNMaHH:

“Xapaxmepuz06amv OCHOBHBIC TOHSTHS TEHETHKH: TNPU3HA-KH U
CBOMCTBA; I'€HbI, aJUIETbHBIE T€HbI; TOMO3UTOTHBIE U T€TE-PO3UTOTHBIC
OpTaHU3MBI;

Xapakmepuzoeams TEHOTHII KaK CHCTEMY B3aMMOJEHCT-BYIOIINX
TE€HOB OpPTraHU3Ma; TCHO(DOHT,

“xapakmepuzosams  (GEHOTUI  OpraHM3Ma Kak  pe3ysbTaT
B3aMIMOJCHCTBUS T€HOTHITA ¥ (PAKTOPOB OKPYIKAFOIIEH CPEbI;

" npugoOUmv npuMepvl TOMUHAHTHBIX U PEIIECCUBHBIX NPU-3HAKOB;

" 00bACHAMb 3aBHUCUMOCTb TIPOSBICHHS KaXXJOTO TeHa OT Tre-
HOTUIIMYECKOU Cpeapl.

Ha ypoBHE npuMEHEHNS B THINYHBIX CUTYaALUIX:

*yMemb COOTHOCUTB T'€H U IPU3HAK.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYALUAX:

" 00600wamb TIONydYeHHBIE TPU H3yYSHUH YYeOHOTO MarepH-ajia
CBEJICHUS U NPEJCTABIATh UX B CTPYKTYPUPOBAaHHOM BU-]IC;

Bao606u;amb SIBJICHUS HACJICAOBAHWA IPU3HAKOB pOHHTeHeﬁ.

Paznen 9
3AKOHOMEPHOCTU HACJIEJOBAHUA
INPU3HAKOB

(18 u)

Tema 9.1
FI/IBPI/I)IOJIOFI/IIIECKI/II\/'I METOJ U3YUEHUMA
HACJIEJOBAHUS ITPU3HAKOB I'. MEH/IEJIS (2 u)

Metoapl HM3yYEeHHS HACICACTBEHHOCTH W HM3MEHUYMBOCTH.
Uucrtas nwHES: T1opoma, copT. [IpuHIMIBEI W XapaKTEPUCTHKA
rudpumonorndeckoro merona I'. Mennens. [pyrue reHernde-ckue
METO/IbI: [IUTOT€HETUYECKHUH, TeHeaJIOrMYEeCKUH, METO/IbI
uccinenosanus JJHK.

HNPEIMETHBIE PE3YJIBbTATBI OBYYEHUS

Ha ypoBHE 3ar1OMUHaHUSA:

“Hazvleamb METONBI W3YUYCHHUS HACJICACTBCHHOCTH U HW3MCH-
YUBOCTH;
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" Xapaxmepuz06amu TIOHATHS «UUCTas THHUSD): «IIOPOJIAY, KCOPTY;
. 80CNpOU3600UMb OTIPEICIICHUS ONOJIOTHISCKIX TTOHSITHA.

Ha ypoBHe moHnMaHus:

" Xapaxmepuz06ams PUEMbI THOPUIOJIOTHIECKOTO METOAA;

 Xapaxmepu306ams BO3SMOKHOCTH THOPUIOIOTHIECKOTO Me-
TONA;

" NpUBOOUMb NPUMepbl UCTIOIB30BaHNUS THOPHIOIOTHIECKOTO
METO/A;

" 00bACHAMb 3HAYCHNAE METOJIOB TEHETHYESCKOTO aHAIIN3a JUTs
CENCKITHOHHOM MPAKTUKU ¥ MEIUIMHEI.

Ha ypoBHE npuMEHEHNS B THINYHBIX CUTYALUIX:

" yMemb COOTHOCUTH OHOJIOTHYECKUE TPOIECCHl C TEOPUSMH, HUX
0OBSACHSIOIINMHU.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYAIUAX:

*0000Wamb TIONyYeHHBIE TPH HW3YYCHWH Y4eOHOrOo MaTepu-ala
CBEJICHUS U TIPEJCTABIATh UX B CTPYKTYPUPOBAHHOM BUJIE;

= 0000Wamb HaOIMOJaeMble OWOIIOTUYECKUE SBICHUS W IMPO-TIECCHI
Ha SMIUPHUYECKOM YPOBHE.

Tema 9.2
3AKOHbI MEHJEJIA (6 1)

3aKOHOMEPHOCTHU HaclieJOBaHUSI MPU3HAKOB, BBISIBICH-HbIE 1.
Menpenem. MoHornOpuaHoe ckpemuBanue. [lepsolit 3a-koH Menzaens
— 3aKOH JoMUHHUpoBaHMs. llomHOE W HEMOJNHOE JOMHHHPOBAHUE;
MHO>KECTBEHHBIN ajuienu3M. Bropoil 3akoH MeHnenss — 3aKOH
paculeruieHusl. 3aKOH YHUCTOTBI TaMeT M €ro LUTOJIOTMYECKOe
o0ocHOBaHWe. AHanm3Upympllee CckpemuBa-Hue. JurubpumgHoe wu
MOJNIMTUOPHUIHOE CKpEUIMBaHWEe; TPETHM 3akoH MeHnenss — 3aKoH
HE3aBHCUMOT0 KOMOMHHPOBAHUSI.

HNPEIMETHBIE PE3YJIBTATBI OBYYEHUS

Ha ypoBHE 3a11OMUHaHUSA:

“Hazvleamb 3aKOHOMEPHOCTH HACIICJIOBaHHS IPHU3HAKOB, BBI-
sBineHHble I'. Mennenem;

" Xapaxmepuz06ams MOHOTHOPUIHOE CKPEILIMBAHNE;

. 00bACHAMb BTOPOH 3aKOH MeHens1 — 3aKOH paclIeIUICHuS;

. 00vACHAMb TPETUH 3aKOH MeH1eNst — 3aKOH He3aBUCHMOTO
KOMOWHUPOBAHMS;

*.80CNPOU3600UMb OTIPEACTICHYSI OUOJIOTHUSCKUX TTOHITH.
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Ha ypoBHe moHnManus:

 Xapaxmepuz06ams 3aKOH YUCTOTHI TaMET U €r0 IUTOJIOTH-YECKOEe
000CHOBaHUE;

“npueooumv  npumepsl  MOHOTHOPHUIHOTO ¥ JUTHOPUIHOTO
CKpEIIUBAHUS;

= 00bsICHAMb SBJICHUE MHOXXECTBCHHOTO aJlICIIN3Ma,

" NpUoOUMb NPUMepbl MHOYKECTBEHHOTO aJlIEIN3Ma B MPH-POTHBIX
Y YEJIOBEUCCKHUX MOMYIISIHSIX;

" Xapakxmepuz06ams aHATM3UPYIOIIEE CKPEIIUBAHHE.

Ha ypoBHe npUMEHEHMS B TUIUYHBIX CUTYaLIMSIX:

“ymems COOTHOCHUTH HAaCJEIOBaHHE TMPU3HAKOB C 3aKOHAMHU
Mennens.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYAIUIX:

" 00600wWamb TIONydeHHBIE TPU H3YyYSHHH YYeOHOTO MarepH-ajia
CBEJICHUA U NIPEACTABIATh UX B CTPYKTYPUPOBAaHHOM BH-JIE;

*00600wamb HaOIMOIaeMble OMONOTUYECKUE SIBIICHUS W IPO-TIECCHI
Ha YMITUPUYECKOM YPOBHE.

Tema 9.3
XPOMOCOMHAA TEOPUS HACJIEJCTBEHHOCTMN.
CHEIUIEHHOE HACJIEJJOBAHHWE I'EHOB (3 1)

XpoMOcOMHass ~ Teopuss ~ HacCJIEICTBEHHOCTH. I'pynnsr
cuerieHus: reHoB. CHEIUIEHHOE HacleOBaHUE NMPHU3HAKOB. 3a-KOH T.
Moprana. [lonHOe 1 HEMOIHOE CLEMIEHNE T€HOB; pac-CTOSTHAE MEXKIY
Ire€HaMU; TEHETUYECKHUE KapThl XPOMOCOM.

INPEJMETHBIE PE3YJIBTATBI OBYYEHUSA

Ha ypoBHe 3a1OMHHaHUSL:

* HA3vI6aMb TIOJIOKEHUST XPOMOCOMHOW TEOPUH HACIIEICTBEH-HOCTH;
" Xapaxmepuz06amy TPYIIIbI CIETUICHHUSI TCHOB;
. 80CNpOU3B00UMb OTIPEICIICHUS ONOIOTHUECKIX TTOHSTHA.

Ha ypoBHE NOHMMAaHUS:

" xapaxmepuzoeamy CICIIICHHOE HACIIeJOBaHUE IPU3HAKOB;

" NpUBOOUMdb NpUMepsbl CLETITICHHOTO HAacJeJOBaHMUS TCHOB,;

" 00BACHAMb TIOTHOE Y HETIOJIHOE CLCTIICHNE TeHOB;

*dasams oyenKy pacCTOSHUS MEXTy TEeHaAMM;

".CpaeHU6ams HACIEIOBAaHNE CLETUICHHBIX M HECIIETUIEHHBIX
TCHOB.
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Ha YPOBHE NPUMECHCHHA B TUIIMYHBIX CUTYAIINAX

“ymemv OOBSICHATH XapaKTep HACJICJIOBAHUS TEHOB, pPaCIOO-
JKEHHBIX B OJTHOM XpOMOCOME.

Ha ypoBHe nprMeHEHMS B HECTaHIAPTHBIX CUTYaILIUsIX:

*0000Wamb TONYyYCHHBIC TPH HW3YYCHUU YYeOHOrOo MaTepu-alia
CBEJICHHS U TIPESICTABIATh UX B CTPYKTYPHUPOBAHHOM BH/IC;

= 0000Wamb HaOIOJaeMble OMOJIOTUYCCKUE SIBIICHUS M MPO-TIECCHI
Ha SMIUPHYECKOM YPOBHE.

Tema 9.4
T'EHETUKA I1IOJIA. HACJJEJOBAHUE

I[MPM3HAKOB, CIHETUIEHHBIX C ITOJIOM
(/1 9)

I'enetndeckoe ompeneneHne Moia; TOMOTaMETHBIL U Te-
TeporaMeTHbI noji. ['eHeTndeckas CTPyKTypa IIOJIOBBIX XPOMO-COM.
HacnenoBanne npH3HAKOB, CLHEMIEHHBIX C MONOM. ['eHeTm-ueckue
KapTbl XpOMOCOM Y€JIOBEKa. XapaKTep HacleIOBaHUS IPU3HAKOB Yy
yenoBeka. [eHHble M XPOMOCOMHBIE aHOMaJlMM de-JOBeKa U
BBI3BIBAEMBIE MU 3a00s1eBaHusl. Mepsl npodUIaKTH-K1
HACJIC/ICTBEHHBIX 3a00JICBaHUH YeIIOBEKA.

HPEJIMETHBIE PE3YJIbTATBI OBYYEHUS

Ha YPOBHE 3alIOMHWHAHMA!

. 00BACHAMb MEXAHU3M I€HETUUECKOr0 ONpeeIICHUs 1101a;

" Ha3b16aMb IPUYUHBI Pa3BUTHS 110J1A;

" Xapaxmepuzoeamau FEHETHUYECKYI0  CTPYKTYpPY  IIOJIOBBIX
XpOMOCOM;

*.860CNPOU3600UMb ONPEACICHUS] OMOJIOTNIECKUX MTOHATHH.

Ha ypoBHe noHnManus:

" Xapakmepu306ams TOMOTaMETHBIH U TeTepOraMeTHBIHN 10T,

"\ npuoOUMb NPUMEpPbl XPOMOCOMHOTI'O OIIPEICIICHUS 10J1a Y
Pa3INYHBIX )KUBOTHBIX U PACTCHHUIA,

. 00bACHAMb HEOOXOIUMOCTH Mep MPOPIITAKTHUKN HACIIEICT-
BEHHBIX 3a00JICBaHHI YEJIOBEKa.

Ha YPOBHE MPUMCHCHHSA B THITMYHBIX CUTYAIIUAX:

BELyMel’I’Zb COCTAaBJIATh TCHETUYCCKUE KapThl XPOMOCOM Y€JIOBE-Ka.

Ha YPOBHE NPUMEHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

. 0600Wamb MOTyYECHHBIC TIPU U3YYCHUH YIeOHOr0 MaTepr-ajia
CBEJICHHS U TIPEACTABIATh UX B CTPYKTYPUPOBAHHOM BHJIE;
 0000wamv HaOIIOJaeMbIe OMOJIOTHYECKUE SIBICHUS U TIPO-TIECCHI.
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Tema 9.5
TEHOTUII KAK LIEJIOCTHASI CUCTEMA.
B3AI/IMOJZ[EI71CTBI/IE I'EHOB (6 u)

I'enoTun Kak ILI€JIOCTHAs CHCTEMA. BSaHMOHCﬁCTBHC aJl-
JICIIBHBIX (I[OMI/IHI/IpOBaHI/Ie, HCIIOJIHOC  JOMHWHHUPOBAHHUE, KOIAO-
MHUHHUPOBAaHUC U CBCpXI[OMI/IHI/IpOBaHI/Ie) 1 HCAJUICIbHBIX (KOM-
MJIEMCHTApHOCTh, OJNHCTA3 U HOJ'II/IMepI/Iﬂ) TCHOB B OIPCACICHUN
IMPU3HAKOB. HHGﬁOTpOHHH. BKCHPCCCI/IBHOCTB " NCHETPAHT-HOCTL I'CHA.

IPEJMETHBIE PE3YJIbTATBI OBYUYEHUA

Ha ypoBHe 3anoOMHHaHUSL:

" HA3bI6aMb OTACITbHBIC (POPMBI B3aUMO/ICHCTBHS TCHOB;
" xapakmepuzosams HOPMbI B3aUMOJICHCTBHS aJUICIIbHBIX TCHOB;
*.80CNPOU3600UMb OTIPEACTICHISI OUOJIOTHUECKUX TTOHITHH.

Ha ypoBHe moHnMaHus:

“Xapaxmepuzoeams ~MEXaHW3Mbl B3aMMOJEHCTBUS  ajlieNIb-HBIX
T'CHOB;

\npugooumv  npumepsbl  TOMUHHPOBAHUS, HENOJIHOTO  JAOMH-
HUPOBAHUS, KOIOMHHHAPOBAHUS ¥ CBEPXAOMHHUPOBAHNUS;

\Xapaxmepuzo6ams MEXaHU3Mbl B3aMMOJICHCTBUS HEAN-JIEIbHBIX
T€HOB;

"\ npugooumv npuMepbl KOMILUIEMEHTApHOCTH, SIHUCTa3a M IMO-
JTUMEPHH;

*00vsACHAMb SBICHUE IUICHOTPONIMM W  3aBUCHUMOCTb  IUIEHO-
TPOITHOTO JEWCTBUS T'eHa OT BpPEMEHH Hadaja €ro JKCIPEeCCHH B
OHTOT€HE3E;

“Xapakmepuzoeams SBICHUA SKCIIPECCUBHOCTH U TIEHE-TPAHTHOCTH
reHa.

Ha YPOBHE MPUMCHCHHSA B THITMYHBIX CUTYAIIUAX:

“yMemb XapaKTEPU30BaTb T€HOTHUIl KaK LEJIOCTHYIO CHUCTEMY
B3aUMOJICUCTBYIOIINX T€HOB OpPraHU3Ma.

Ha YPOBHE MPUMCHCHHSA B HCCTAHAAPTHBIX CUTYAITUAX!

*000Owamy TOJNyYECHHBIE TPU HM3YYCHUH Y4eOHOro Marepu-aia
CBEICHHSA U TIPEACTABIATh UX B CTPYKTYPUPOBAHHOM BHU-JIC;

*0600Wamb HaOJI0JaeMble OMOJIOTMYECKHUE SBJICHHUS U IIPO-1I€CCHI.
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Paznmen 10
3AKOHOMEPHOCTH UBMEHUYNBOCTH (9 u)

Tema 10.1
HACJIEACTBEHHAS (TEHOTUITMYECKAS)
N3MEHYUBOCTHD (5 u)

OcHoBHBIC (OPMBI W3MEHYMBOCTH. [ eHOTHIHYECKas W3-
MEHYUBOCTb. MyTtanuu. ['eHHBIE, XPOMOCOMHBIE W TE€HOMHBIE MY-
tanuu. CBoicTBa MyTalMid; COMaTHUECKHE U TeHEPATUBHBIE MY-TallUH.
Helitpanbasle myrtanuu. IlodynertanbHble W JIETAJIbHBIE MyTalUH.
[Mpyunael ®W  4YacTOTAa  MyTalWif;  MyTareHHele  ()aKTO-PHI.
OBOJIIOLIMOHHAS POJb MYTallMid; 3HAYEHHE MyTalUil O MpaKTUKU
CEeNIbCKOTO XO35HCTBa M OMOTEXHOJOrMU. MyTareH-Hble (aKTOpPBI
KOM6I/IHaTI/IBHaﬂ U3MCECHYUBOCTD. ypOBHI/I BO3-HUKHOBCHHA Pa3JIMYHBIX
KOMOWHAIM TEHOB W WX POIb B CO3[a-HAH TE€HETHYECKOTO
pazHooOpa3uss B Tmpenenax Buga (KpPOCCHHTO-BEp, HE3aBUCHMOE
pacXoxJieHHEe TOMOIJIOTUYHBIX XPOMOCOM B TIEPBOM H JOYEPHUX
XpOMOCOM BO BTOpPOM JCJICHMHM Meio03a, OIJIOAOTBOPEHHE).
DBONIOIHOHHOE 3HAYeHNE KOMOWHATUBHON M3MEHYNBOCTH.

HNPEAMETHBIE PE3YJIBTATBI OBYUEHUSA

Ha YPOBHE 3alIOMHWHAHMA!

" Ha3bl16amMb OCHOBHBIC (HOPMBI U3MEHUMBOCTH;

“Xapakmepu306ams TEHOTUIIHMYECKYI0 W3MEHYMBOCTh: MYyTa-IUH U
HOBBIE KOMOMHAIINH;

*80CNPOU3600UMb OTIPEACTICHHSI OUOJIOTHUECKUX TTOHITHH.

Ha ypoBHE TOHUMaHUSA:

xapakmepuszoeams MyTallul: T€HHbIE, XDPOMOCOMHBIE U T'€-HOMHBIE
MyTalWH;

. 00bACHAMb TPUIMHBI U YaCTOTY MYTAIIHiA;

“ GHAMU3UPOBAMb  CBOICTBA COMAaTHUYECKMX M TE€HEPAaTHBHBIX
MyTalui; HEUTpaJIbHbIE MyTallNN;

00bACHAMb YPOBHU BO3HUKHOBEHHSA PA3TUYHBIX KOMOHMHA-IIUI
TCHOB M UX POJIb B CO3/IaHMH T'€HETHUYECKOTr0 pa3HooOpa3us B Mmpeaenax
BUA;

" NpuUoOUmMs npuMepsl MyTalluii 1 KOMOMHATHBHON M3MEH-YHMBOCTH
y YenoBeKa.

Ha YPOBHE MPUMCHCHHA B THITMYHBIX CUTYAIIUAX:

*ymemb O0BACHATH SBONIONMOHHYIO POJIh MyTaIlUi;
“ymemsb OOBACHATH 3HAUEHUE MYTALUH Uil MPAKTUKU CENb-CKOTO
X03s51cTBa M OMOTEXHOJIOTHH.
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Ha YPOBHE NPUMEHCHHA B HCCTAHAAPTHBIX CUTYAIlUAX!

*0000wamy TOJTy4YEeHHBIE MPHU H3YYEHHH Y4eOHOro Marepu-aja
CBEJICHUS U MPEJCTABISATh UX B CTPYKTYPUPOBAHHOM BHU-]IC;

*0000wamy CBelleHUsI O MyTareHHBIX (akTopax M BIMSHUM MX Ha
37I0pOBBE YEJIOBEKA.

Tema 10.2
3ABUCHUMOCTSG ITPOSIBJIIEHUA 'EHOB OT

YCJIOBUIM BHEIIHEN CPE/IbI (DEHOTHUITMYECKA S
M3MEHUYNBOCTD) (4 )

deHoTUNTYECKAS, WM MOAWDUKAMOHHAS, W3MEHYH-BOCTb.
Ponp ycnoBuil BHemHeH cpeabl B pa3BUTUU U NPOSBICHUU MPU3HAKOB
u cpoiictB. CBoiicTBa MoAM(UKAIUI: ONMpEeACIeH-HOCTh YCIOBUIMH
Cpelsl, HaIpaBIEHHOCTb, TPYIIOBOM Xapak-TEp, HEHACIIELyEeMOCTb.
CraTuctuyeckue 3aKOHOMEPHOCTH MO-IU(DUKAITOHHOH
M3MEHYMBOCTH; BapHallMOHHBIM psA M BapHa-IIMOHHas KpuBas. Hopma
peakuy; 3aBUCUMOCTh OT T€HOTHUIIA. Y IIPABIICHUE TOMUHUPOBAHUEM.

HNPEAMETHBIE PE3YJIBTATBI OBYUEHUSA

Ha ypoBHe 3annoOMHHaHUSL:

" HA3b16AMb TIPUUMHBI TIOSIBIICHUS MOTU(DUKAIHUII;
xapaxmepuzoeams (EHOTUIIHUYECKYIO, WA MOJIU(PHUKAINN-OHHYIO,
M3MEHYHUBOCTE;

*80CNPOU3600UMb OTIPEACTICHHSI OUOJIOTHUECKUX TTOHITHH.

Ha ypoBHe noHnManus:

k. Xapakmepuzoeams pOJb yCIOBUHA BHELIHEH Cpelbl B pa3BU-THH U
HPOSIBIICHUM IIPU3HAKOB U CBOWCTB;

“npusooums  npumepsl  HEHOTUIMUYECKOH  W3MEHYHBOCTH Y
pacTeHui, >)KUBOTHBIX, B TOM YHCJIE U Y YEJIOBEKA;

. 00bsCHAMb TIPUINHBI HATIPABICHHOCTH, TPYIIIIOBOTO Xapak-Tepa u
HEHACIEAYEeMOCTH MO UKAITHIA;

“Xapakmepuzoeams  CTaTUCTHYECKWE  3aKOHOMEPHOCTH  MO-
Tu(hUKAITMOHHON N3MEHUHUBOCTH;

" 00bACHAMb 3aBUCHMOCTh (DEHOTHUIIMYECKON W3MEHYMBOCTH OT
TC€HOTHIIA;

Xapakmepuzo8amsp yIpaBlIeHNE TOMUHUPOBAHNIEM.

Ha YPOBHE NPUMEHCHHA B TUIIMYHBIX CUTYAIIHUAX

“ymemb COOTHOCHUTh OHOJOTHYECKHUE IPOIECChl C TEOPUAMH, HX
O0OBACHSIOIINMHU;
“yMemsb CTPOUTh HHIUBUAYAIbHBIC U TPYIIIOBBIC HOPMBI PE-aKIIUH.
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Ha YPOBHE NPUMEHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

% 0000wamy TONyYEHHbIE TPU H3yYCHHH YYEeOHOTO MarepH-ayia
CBEJICHHMS U MPE/ICTABISTh X B CTPYKTYPHPOBAHHOM BHJIC;
= 0000wamv HaOIIOJaeMbIe OMOJIOTHUECKHE SIBIICHUS 1 TIPO-TIECCHI.

Pazpen 11
OCHOBBI CEJIEKIIHH (8 u)

Tema 11.1
COSI[AHI/IIUE IIOPO/1 )KUBOTHBIX 11 COPTOB
PACTEHUU /2 u)

Co3naHde mopona >KMBOTHBIX U COPTOB pacTeHuil. PasHo-
o0pasue ¥ TPOAYKTUBHOCTH KYJIBTYpHBIX pacTeHuid. LleHTpbI
MPOMCXOXKIEHUS W MHOT000pasusi KyJbTYPHBIX pacTeHHH. 3a-KOH
TOMOJIOTHYECKHUX PSJIOB B HACIEICTBEHHON N3MEHUNBOCTH.

INPEIMETHBIE PE3YJBTATBI OBYYEHUS

Ha ypoBHe 3anmrOMHUHaHUSA:

*“Ha3bl6amb TOPOABl JOMAIIHUX >KHBOTHBIX M COPTa KYJIBTYpP-HBIX
pacTeHHH, a TAKXKE UX AUKHUX IPEIKOB;

= Xapakmepu3zo6amp pazHooOpasre U NPOAYKTUBHOCTD KYJIb-TYPHBIX
pacTeHui;

*80CNPOU3600UMb OTIPEACTICHHSI OUOJIOTHUECKUX TTOHITHH.

Ha ypoBHE TOHUMaHUSA:

" Xapaxmepuzoéamv TEHTPHl TMPOUCXOXKAEHUS M MHOT000pa-3usi
KYJIETYPHBIX pacTEeHUl;

“npugooumv npumepsvi QIOpsl W (QayHbl OTJCIBHBIX IICHTPOB
MIPOMCXOXKIEHHUSI 1 MHOT000pa3Hsl KyJIbTYPHBIX PACTCHUI;

“Xapakmepuzogams 3aKOH TOMOJIOTHYECKMX pSAOB B  Ha-
CJICZICTBEHHOI N3MEHYNBOCTH;

% 00bACHAMb 3aBUCHUMOCTb KU3HENESATEIBHOCTH Ka)XIOro Op-
raHu3Ma OT BCEOOIINX 3aKOHOB IPUPOIBL.

Ha YPOBHE NPUMECHCHHA B TUIIMYHBIX CUTYAIIHUAX !

" yMemb COOTHOCHUTH OHMOJIOTHUECKHE TMPOILECCHl C TCOPUSMH, HUX
OOBSACHSIOIIUMH.

Ha YPOBHE NPUMEHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

000O0wamv TIONy4YCHHBIC TPH W3YYCHUH Y4eOHOrO MaTepu-aja
CBEJICHHS U TPEACTABIIATh UX B CTPYKTYPUPOBAHHOM BH-IC;

0600w amb HAOMOJaeMble OUOJIOTHYECKHE SBIICHUS U TIPO-IIECCHI.
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Tema 11.2 .
METO/bI CEJIEKIIU )KUBOTHBIX 1 PACTEHUMU (/1 1)

MeTonpl CeNeKIMU PacTeHUH W IKUBOTHBIX: OTOOpP W THO-
pummzanms; (opmbl  oTOOpa (MHAWBHAyadbHBIH ¥  MAacCOBBIN).
OtnaneHnas ruOpuau3anus; sIBICHUE reTepo3uca. MCKycCTBEH-HBIN
MyTareHes.

HNPEIMETHBIE PE3YJBTATBI OBYYEHUS

Ha ypoBHe 3an1OMHUHaHUSA:

" HA3b16AMb METOJIBI CEJICKIINN PACTCHUI 1 )KUBOTHBIX;

“Xxapakmepuzoeams TIaBHBIE METOABI CENEKIHH: OTOOp U
THOPUIN3AIIHIO;

*.80CNPOU3600UMb OTIPEAETICHSI OMOTIOTHIECKUX TTOHITHH.

Ha ypoBHe TOHUMAaHUSA:

“Xapakxmepuzoéamy  OTHAJCHHYIO  T'HMOpUAM3ALUIO;,  SBJICHUE
reTepo3nca;

" 8b116/151Mb TEHETUUECKIE OCHOBBI T€TEPO3NUCA;

" npueooums npumepsi TUOpUAM3AIME W O0TOOpa B CENEKIUU
JKUBOTHBIX U PACTECHUI;

%00bACHAMb ~ 3aBUCUMOCTb  KU3HENESTENbHOCTH KaXIOro Op-
TaHW3Ma OT TeHOTHIIA B (PaKTOPOB OKPYKAIOLICH CPEIbI.

Ha ypoBHe npuMEHEHNS B THIWYHBIX CUTYALUIX:

" yMemb COOTHOCUTH OHOJIOTHYECKHE TMPOIECCH C TEOPHSIMH, HX
OOBACHSIOIIUMH.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYAIUAX:

% 0006wamy TONyYCHHbIC TPH H3YYECHHH Y4eOHOro Marepu-aia
CBEJICHUS U MPEJCTABIATh UX B CTPYKTYPHPOBAHHOM BHJIE;
= 0000Wamb HaOJI0JaeMble OMOJIOTHYCCKHUE SBJICHUS U TIPO-11€CCHI.

Tema 11.3
CEJIEKLIMA MUKPOOPI"AHU3MOB (/1 u)

CCJ'ICKI_[I/Iﬂ MUKPOOPTaHNU3MOB. buorexHomorus u TreHe-
TUYCCKasA WHXXCHCPUA. CCHCKHI/ISI MHUKPOOPraHUu3MoOB IJIsd HHHIC-BOﬁ
IIPOMBIIIIJICHHOCTH, IMMOJIy4CHUEC JICKaApCTBECHHBIX npemnapa-Tos,
OHOJIOTHYECKUX peryjadaropoB, aMUHOKHUCIIOT.

HPEJIMETHBIE PE3YJIbTATBI ObYYEHUS

Ha YPOBHE 3alIOMHWHAHMA!

“Ha3bl6amb ~ OCOOCHHOCTH CTPOCHHS W  JKU3HEICSTEIILHOCTH
MUKPOOPTaHU3MOB;
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“Xapakxmepuzoeamv METOIBl W 3aJa4d  CEJICKIUU MHKPOOP-
TaHHU3MOB;
. 80CNpoU3600UMb OTIPEIACIICHUS ONOIOTHUSCKUX TTOHSITHA.

Ha ypoBHe noHMMaHUS:

“Xapakmepuzo6ams METOIbI OHOTEXHOJOTUHM W TeHETUYE-CKOH
WHKEHEPHUH B CEJICKIINH MHUKPOOPTaHU3MOB;

" npuoouUmb NpuUMepsbl U3 CEICKIMOHHON MPAKTHKHY;

* 00bACHAMb 3HAYCHUE CEICKITMH MHUKPOOPTAHU3MOB IIJISl ITH-IIIEBOM
NPOMBIIUICHHOCTH;  MOJIYYEHHUS  JIGKAPCTBEHHBIX  Iperna-paTos,
OHMOJIOTHYECKUX PETYIATOPOB, AMUHOKHCIIOT.

Ha ypoBHE npUMEHEHMS B TUIUYHBIX CUTYaLIMSIX:

"y Memb COOTHOCHUTH OHMOJIOTHUECKHE TMPOLECCH C TCOPHUAMH, HX
OOBACHSIOIIUMH.

Ha YPOBHC NPUMCHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX:

*0000Wamb TIONyYeHHBIE TPH W3YYCHWH Y4eOHOrOo MaTepu-ala
CBEJICHUA U NIPEACTABIATh UX B CTPYKTYPUPOBAaHHOM BUJE;

= 0600w amb HAOI0JaeMble OMOJIOTHYCCKHUE SBJICHUS U TIPO-1IECCHI.

Tema 11.4
JOCTHXEHUNA 1 OCHOBHBIE

HAIPABJIEHUSI COBPEMEHHOI
CEJIEKLIMU (4 1)

JlocTikeHHsT UM OCHOBHBIE HAIIPaBICHUS COBPEMEHHOU
CEJIEKIMU. YCIEeXH TpaguLMOHHOM cenekuud. KioHmpoBaHUeE;
TepaneBTHYecKoe KinoHupoBanue. leauddepennmanns comaTn-ueckux
sep B PEKOHCTPYHPOBAHHBIX KileTKax. KilerouHble TeX-HOJIOTHH.
l'enernueckass wHXeHepusl. 3HAUEHHWE CEJNEKIMH JUISI  Pa3BUTHUSA
CEJIbCKOX 03 CTBEHHOTO MIPOU3BOACTBA, MEIUIHMH-CKOM,
MUKPOOHOJIOTHUECKON ¥ JIPYTHX OTpaciieil MPOMbBIIIICH-HOCTH.

HNPEJIMETHBIE PE3YJIBTATBI OBYYEHUSA
Ha ypoBHE 3a11OMUHaHUSA:

" Ha3vleams JOCTIKECHUS U OCHOBHBIC HANPABIICHHS COBpPE-MEHHOMN
CEJICKIINY;

“Xapakxmepuzoéamv KIOHUPOBAaHHE KaK METOJ[ COBPEMEHHOH
CEJICKIIMOHHON MPaKTUKU;

. 80CNpPOU3600UMb OTIPEICIICHUS ONOIOTHUSCKIX TTOHSTHA.

Ha ypoBHE moOHUMAaHHS:

“Xapakxmepuzoéamv ~ PENpPONYKTHUBHOE W  TEpaleBTHYECKOE
KIIOHHPOBAHHE;
" NpueoOUMsb NpUMepsbl KIOHUPOBAHUS;
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*xapaxmepuzoeamsv neauddepeHanuo CcOMaTHYECKUX sIep B
PEKOHCTPYHPOBAHHBIX KIIETKAX;
. 00bACHAMb METOABI 1 MEXaHU3MBI TEHETHUECKON HHKEHE-PHH.

Ha ypoBHE nprMEHEHNS B THINYHBIX CUTYALUIX:

“ymemb COOTHOCUTh OHOJOTHYECKUE TPOIECChI C TEOPUAMHU, HX
OOBSACHSIOIINMHU;

“ymems 6vl0eNAmb 3HAYCHHWE CENEKUWH JUIS pPa3BUTHA Cellb-
CKOXO3SHCTBEHHOTO  TIPOM3BOJICTBA,  MEIUIIMHCKOH, MUKpPOOHO-
JIOTUYECKOHN U APYTUX OTpaciieid MPOMBIIUIEHHOCTH.

Ha ypoBHE npuMeHEeHNUs B HECTAHAAPTHBIX CUTYalUsIX:

" 00600wamy TIONydYeHHBIE TPU H3yYEHHH YYeOHOTO MarepH-ajia
CBEJICHUA U NIPEACTABIATh UX B CTPYKTYPUPOBAaHHOM BUJE;

= 06006wamb HaOIMOTaeMble OMOIOTUYECKIE SBIICHUS U TIPO-TIECCHI.

PezepBHoe Bpemst — 3/3 u.

11 KJIACC (3/4 4 B Henemo, Bcero 105

YacTthb |
YUEHUE OB 3BOJIIOLIMHU OPTAHUYECKOI'O
MUPA (494)

Pazpgen 1
3AKOHOMEPHOCTH PA3BUTHS JKUBOM

NPUPOJABI. DBOJIOUNOHHOE YYEHHME (26/33 u)

Tema 1.1
NUCTOPUA HPEI[CTABHEHI/II71 O PA3BUTHUU JKU3HHUN
HA 3EMIIE (3/6 )

YMo3putenbHble  KoHIenuuu AnTtuuHocTH: Iludaro-pa,
Owmnenokna, [Jlemokputa, I'mnmokpata u ap. KpeanuoHusm.
l'ocmopcTBO B Hayke MpeACTaBiIeHUE 00 «HM3HA4YaNbHOM Iiejie-
coo0pa3HOCTH» W HEU3MEHHOCTH XHBOM mpuponsl. Benmkue reo-
rpaduuecKue OTKPHITHs. Pa3BuTHe OWOJOTMH B JOJAapBUHOB-CKHH
nepuoa. Paboter K. JInHHES IO cUcTeMaTHKe pacTeHHUA
U JKUBOTHBIX; INPHHLMIIEI JIMHHEEBCKOW cucteMatuku. Tpy-mer K.
Krore n XK. ne Cenr-Unepa. OsomronmonHas teopus K.-b. Jlamapka.
[lepBbie pycckue 3BOTIOLIMOHKUCTEI.
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INPEJMETHBIE PE3YJIbTATBI OBYUYEHUA

Ha YPOBHE 3alIOMUHAaHMA!

“HA3b16aMb  YMO3PUTEIbHBIC KOHIICMIIUM AHTHYHOCTH, OTpa-
JKArOIUe MPEJCTABICHUS JPEBHUX O BO3HUKHOBCHWU W pPa3BU-THU
KHU3HH;

“xapakxmepuzoeams TPEICTABICHHS 00 «U3HAYAILHOW IIene-
COO00Pa3HOCTH» U HEM3MEHHOCTH JKUBOH MPUPOJIBI,

" xapaxmepuzoeamsv padotel K. JIMHHES MO cucTeMaTuKe pacTeHHUH
Y )KMBOTHBIX; IPUHIIMITEI TTHHEEBCKOW CUCTEMAaTHUKH;

. 80CNpoU3600UMb OTIPEICIICHUS ONOJIOTHUSCKUX TTOHSITHA.

Ha ypoBHe noHMMaHUS:

* onucvigams Benukue reorpaduuecKkue OTKPBITHS,

“Xxapakmepuszosams Pa3BUTHE OHOJIOTHMM B JOJAPBUHOBCKHI
HEepHOJT;

“npugooumv  npumepvl TEIOCTHOCTU >KUBOW MPUPOABI, B3au-
MOCBSI3H U B3aHMO3aBHCUMOCTH BCEX KOMIIOHEHTOB Onochepsr;

= obvsacusme Tpyabl XK. Kiobe u XK. ne Cent-Winepa; Bkiiaa nepBbix
pYycCKUX IBOJIIOIIMOHHUCTOB B pasBHUTHE SBOJIOIIMOHHBIX
MPEACTABICHUN;

*00bACHAMb TIONOXKEHUS ¥ 3aKOHBI ABOIONMNOHHON Teopun JK.-b.
Jlamapka;

% 00bACHAMb 3aBUCHUMOCTb KU3HENEATEIBHOCTH Ka)XIIOTO  Op-
TaHHW3Ma OT BCEOOIINX 3aKOHOB IIPHUPO/IBL.

Ha ypoBHe npuMEHEHNS B THIWYHBIX CUTYALUAX:

" yMemb COOTHOCUTH OHMOJIOTHMYECKHE MPOLECCH CO B3MIAAMU U
TEOPHSIMH, TIPEJICTABICHHBIMU B naparpade.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYAIUIX:

% 0000Wamb TIONyYEHHBIE TPH HW3YYCHWH Y4eOHOrOo MaTepu-alia
CBEJICHUS U NPECTABIATh UX B CTPYKTYPUPOBaHHOM BUJIE;

*0000Wamb HAOIOJaeMble OMOJIOTUYECKUE SBICHUS M MPO-IIECCHI
Ha SMIHUPHUYECKOM YPOBHE.

Tema 1.2
ITPEJITIOCBIJIKM BO3HUKHOBEHWM S TEOPUU Y.
JAPBUHA (2/2 u)

[Ipennoceuikn BO3HUKHOBeHMsI yueHuss Y. JlapBuHa: n0-
CTHXXEHHUS B 00JIaCTH €CTECTBEHHBIX HAayK (LIUTOJIOTHS, 3MOPHO-TIOTHS,
(dbm3uKa, XWMHS, TEOJIOTHS, ONMHCATEIIbHbIE OOTAaHWKA W 300JIOTHSI,
CpaBHHUTEJIbHAS aHATOMUS II03BOHOYHBIX, IAJIEOHTO-JIOTUS M [p.);
SKCIeAUIMOHHBIN MaTtepuan Y. [lapeuHa.
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HPEJIMETHBIE PE3YJIbTATBI ObYYEHUS

Ha ypoBHe 3anomMuHaHus:

*“HA3b16aMb OTACIBHBIC TPEANOCHUIKM BO3HUKHOBEHHS yde-HUS Y.
HapBuna;

“Xapaxkmepuzoeams JTOCTHXCEHUSI B 00JIACTH €CTECTBCHHBIX HAyK B
JAPBUHOBCKUN TMEpHOJ (IIUTONOTHSI, IMOPHONOTHs, (U-3UKA, XUMUS,
TCOJIOTHS, OTHCaTeIbHbIC OOTaHMKA U 300JI0THS U Ip.);

" Xapakmepu3o6ame SKCIICAUITHOHHBIN MaTepman Y. J[apBu-Ha Kak
€CTECTBEHHO-HAYYHYIO MPENMOCHUIKY BOJTIOIMOHHON TE-OPHH;

*.860CNPOU3600UMb ONPE/IENICHUs] OUOIOTHUECKUX TOHATHH.

Ha ypoBHE TOHUMaHUSA:

“Xapaxkmepuzoeams  TOCTHKCHHS  CpPaBHUTENBHOW  aHATOMHUHU
MO3BOHOYHBIX W TAJICOHTOJIOTUN B (HOPMUPOBAHUM SBOJIIOIMOH-HBIX
MPEACTABICHUN;

" NpueoOUmMs NpuMepsl, CBUACTEILCTBYIONUINE B TOJB3Y pa3-BUTHS
YKUBOU IIPUPOABL;

" 00bsACHAMb 3HAYCHWE [UISI PA3BUTUS OJBOJNIOIHMOHHBIX IIpEI-
CTaBJICHUH TOCTHXKEHHI B 00J1aCTH €CTECTBEHHBIX HAYK;

Xapakmepuzoeams 3HAYEHUE IKCIETUITUOHHOTO MaTepraia
Y. JlapBuHa B Ka4eCTBE MPEANOCHUIOK U JOKA3aTENbCTB 3BOIIO-1IUH
JKU3HH Ha 3eMIIe.

Ha ypoBHe npuMeHEHNS B THINYHBIX CUTYALUIX:

" )yMemb COOTHOCUTH OWOJIOTHMYECKHE TMPOIECCH C TEOPHSIMH, HX
OOBSACHSIOIUMH.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYAIUIX:

" 00600Wamb TIONydeHHBIE TPU H3YyYSHUH YYeOHOTo MaTepHu-ajia
CBEJICHUSI U TIPEJICTABIISTh UX B CTPYKTYPHPOBAHHOM BH/IE;
= 0000Wamb HaOJI0JaeMble OMOJIOTMYSCKHUE SBJICHUS U TIPO-11€CCHI.

Tema 1.3
OBOJIIOIIMOHHAS TEOPUA Y. JAPBHUHA (8/10 1)

VYuenne Y. JlapBuna o0 wuckyccTBeHHOM oTOope. Dopmbl
HCKYCCTBEHHOTO OTOOpAa: METOJMUYECKHA M Oecco3HATEeNbHBIH 0T-00p.
Koppenarusnas usmenunBocts. Yuenue Y. JlapBuHa 0 €C-TECTBEHHOM
orbope. BceoOrias WHIWBUAyalIbHAs HM3MEHUYU-BOCTh, H30BITOYHAS
YHCIEHHOCTh TOTOMCTBA M OTPaHUYEHHOCTh pecypcoB. bopwba 3a
CyLIECTBOBAaHWE: BHYTPUBHUJOBas, MEXKBU-JIOBas u Ooppba ¢
abmotnueckuMu (aKTOpaMH;,; €CTECTBEHHBIM oTOop. OOpa3zoBaHue
HOBBIX BUJIOB.
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NPEAMETHBIE PE3YJIbTATbBI OBYUEHU S

Ha ypoBHe 3anoMuHaHus:

" Hazvieams HOPMBI HICKYCCTBEHHOTO 0TOOPA;

“xapaxkmepuzoeams yuenue Y. JlapBuHa 00 HCKyCCTBEHHOM OTOOpE;
. onucvleames METOIMIECKAN U O€CCO3HATEIBHBIN 0TOOD;

" 80CNPOU3600UMb ONIPEACTICHUS] OMOIOTUIECKUX MOHATHH.

Ha ypoBHe moHnMaHus:

 0OBACHAMb BCEOOIIYIO VHANBUIYAITHEHYTO H3MEHYHBOCTD,
W30BITOYHYIO YMCIIEHHOCTH MOTOMCTBA M OTPaHUYEHHOCTH PECYpP-COB
Kak HENpeMeHHBbIE YCIOBHS HEHU30eKHOCTH OOpbrOBI 32  cy-
IIECTBOBAHUE;

“xapakmepuzoeams 00pLOY 3a CYIIICCTBOBAHUE B KUBOU NPUPOJIEC U
ee IPUYHHBL

" npugoOUmMb npumepvl N 00bACHAMb MEXAaHU3MBI BHYTPHBH-I0BOH,
MEXBHJIOBOW OOpBHOBI 3a CYIIECTBOBAaHHE M B3aWMOJCHCT-BHE C
abuotnveckuMu (hakTOpamu;

xapakxmepusosams ydenue Y. JlappuHa 0 €CTECTBEHHOM OT-00pe;

" Xapaxmepuzo6amv €CTCCTBCHHBIH OTOOp Kak BBDKHBAHUE B
mporiecce OOpBOBI 3a CYIIECTBOBaHHME HamOOJee MPUCIOCOONIEH-HBIX
OpraHN3MOB;

“00vsacuams npeactasnenns Y. lapBuHa o0 00pa3oBaHWM HOBBIX
BUJIOB;

"“00bACHAMb  3aBUCHUMOCTb JKU3HEHCATEIBHOCTH KaXIOro Op-
TaHNW3Ma OT 3aKOHOB Pa3BHUTHS KUBOW MPHUPO/IBL.

Ha ypoBHe npuMEHEHNS B THIWYHBIX CUTYALUIX:

“yMemb COOTHOCUTH €CTECTBEHHBIH OTOOp W 00pa3oBaHHE HO-BBIX
BUJIOB B mipenctaBienusx Y. JlapsuHa.

Ha ypoBHe npyMeHeHHs B HECTAHIAPTHBIX CUTYALUIX:

% 0000Wamb TIONyYEHHBIE TPH HW3YYCHWH Y4eOHOrOo MaTepu-alia
CBEJICHUSI U TMPEJICTABIATh UX B CTPYKTYPHUPOBAHHOM BH/IC;

0600w amb HAOMOJaeMble OMOJIOTHYECKHE SBIICHUS U TIPO-IIECCHI.

Tema 1.4

COBPEMEHHBIE ITPEJICTABJIEHMS O MEXAHU3MAX
N3AKOHOMEPHOCT X 3BOJIFOLINN.
MUKPOSBOJIFOLIMSA (13/15 )

Buj — sneMenTapHasi 3BOJIIOLIMOHHAS €IMHULIA; KPU-TEPUU U
reHeTUYecKas I1eJIOCTHOCTh. [lomyssiiiuoHHas CTPYKTy-pa BHJA;
reorpauyeckas W OKOJOTMYECKAsh W3OJAIMs, OrPaHU-YEHHOCTh
pajiudyca UHIUBUAYalIbHOU akTUBHOCTH. DopMupoBa-
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HUE CHHTETHUYECKON TEOpWH SBONIONMH. | €HeTHKa M SBOJIIONH-OHHAS
teopus. Illomymanms — oneMeHTapHas SBONIOIMOHHAS €IWHUIA.
I'enodonn momymanuii. neansHple M peaibHBIE MOMY-TSIAHA (3aKOH
Xapnu — BaitnOepra). ['eneTnyeckre nmpouecco

B NOMyJIALMSIX. Pe3epB HacneICTBEHHOM H3MEHYMBOCTH IMOMYJIS-LUil.
®opmer ectectBeHHOro 0TOOpa. DopMBI ecTecTBEHHOro OT-Oopa:
IOBYOKYIIANA, cTaOMIM3upyomuii u paspeBaromuii. [lomo-Boit otbop.
[IprcnocoGneHHOCTh OPraHu3MOB K Cpele OOWTaHHWsA Kak pe3ybTaT
NEeHCTBUS €CTeCTBEHHOTo oTOopa. IIpucnocoOu-TensHbIe 0COOCHHOCTH
CTPOCHUS, OKpacKd Tella W TIOBEACHUS JKMBOTHBIX. 3aboTa o
MOTOMCTBE. OTHOCHUTENBHBIA ~ XapakTep  NPUCIOCOOICHHOCTH
opranm3MoB. MukposBomonnsa. CoBpeMeH-HbIe TPEACTABICHHUS O
Bunoo6pazoBanuu (C. C. YerBepuxos, W. U. lImansraysen). Ilytu u
CKOpPOCTh BUA000pa3oBaHMs; Teo-rpaduueckoe (ayuionaTpudeckoe) U
9KOJIOTHYECKOE (CUMITaTPU-4€CKOe) BUI000pa30BaHUe. DBOIIOIMOHHAS
poib  MomubuKa-nmi;  (QU3MONIOTMYSCKUE  aJanTalud. | eMIIb
JBOITOLINH.

HNPEAMETHBIE PE3YJIbTATbI OBYUEHMU S
Ha ypoBHe 3amrOMHUHaHUSA:

" Ha3b16aMb U XAPaKmepu308ams OTACIbHBIC KPUTEPUH BU-IAa U €TO
TCHETHUYECKYIO U30JISIHIO OT APYTHX BUIOB;

“Xapaxkmepu3oeams COBPEMEHHBIE IIPEJICTABICHUS O BUI000-
pasosanuu (C. C.Yerepukos, 1. U. llImansraysen);

Xapakmepuz08ams NOIYISIUOHHYIO CTPYKTYPY BHUIA;

*onucvigams TEOTPAPUUECKYI0 W DKOJOTHYECKYH0 H30JIALHIO,
OTPaHMYEHHOCTh PaJinyca MHIUBHyaIbHON aKTHBHOCTH KakK (haKkTopHl,
00yCIIOBIMBAIONINE pa3/Ie]ICHUs BUJIA HA OTACIbHbIEC IOMYJISIINY;

“Xapakmepuzoeams MYyTallMU KaK MaTepHall JUIS €CTECTBEH-HOTO
otbopa;

" 00bsCHAMb TIOHATUE «TCHO(POH/T MOMYJISIHI»;

" npedcmagisams WAcaIbHbIC U pealbHble MOMYISALIUH (3aKoH Xapan
— Baiinbepra);

*Xapaxmepuzo6ams TEHETUYECKUE TPOLECChl B  TOMYJISIHU-SX,
BBI3BIBAIONINE CIy4YallHble M3MEHEHHsS YacToT ajieliei B  UX
reHooHax;

*xapaxmepuzoeamv (HOPMBI  E€CTECTBEHHOTO OTOOpa; ITOJIOBOH
otbop;

. 80CNpOU3B00UMb OTIPEICIICHUS ONOIOTHISCKIX TTOHSTHA.

Ha ypoBHe noHnManus:

xapaxmepuzoéamv (QOPMBI €CTECTBEHHOTO O0TOOpa: IBMXKY-LIMH,
CTaOMIU3UPYIOIIMA W pa3pbIBalOINi; HX CBA3b C (haKkTo-paMu
OKpYKarolei cpepl;
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" 0yeHugams 3HaYCHUE TTOJIOBOTO 0TOOPa B ABOIOLNY;
" NpUBOOUMsb NPUMepsl IBOTIOLIMOHHON PO MyTaLuii;
000CHO8bI6AMb TIPUCIIOCOOUTEIHHOE 3HAYECHHE OCOOCHHOC-
TeH CTPOCHUS, OKPACKH TeJia U MOBEICHUS )KUBOTHBIX;
. 00bACHAMb TIYTH B CKOPOCTH BHI000PA30BAHMUS;
“Xapakmepu3zoeams Teorpapuueckoe (aJUIonaTpruIecKoe) u
AKOJIOTHIECKOE (CHMITaTPHUIECKOE) BUI000pa30BaHHE.

Ha ypoBHE npUMEHCHMS B TUIUYHBIX CUTYaLIMSX:

" yMemb COOTHOCHTh OMOJIOTHUYECKHE TPOIIECCH ¢ TCOPUAMH, HX
O0OBICHSIOIIUMU,

" yMenb COOTHOCUTD TEMIIbI SBOJIIOIIUH C aOCOTFOTHBIM BpeMe-HEeM H
KOJIMYECTBOM ITOKOJIEHHIA.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYALUAX:

0600w amb MOTyYESHHBIC TIPY U3yYSCHUH YIeOHOr0 MaTepu-ajia
CBEJICHUS U MPEJCTABISTh UX B CTPYKTYPUPOBAHHOM BHUJIC;

06001 amb TOTyYESHHBIC CBEICHUS 00 3BOJIOIMOHHON POIIH
Moanuukanuii; GU3NOIOTUIECKIE aJalTallnu;

“xapakmepuzosams 3a00Ty 0 IOTOMCTBE KaK BaKHEUIINit hakTop
IBOJIOLIIH;

0000w amb HAOMOJaeMble OMOIIOTHYECKHE SIBIICHUS U TIPO-IIECCHI.

Paznemn 2
MAKPOJBOJIIOIUSA.

BHUOJIOTMYECKHUE MMOCJIEJCTBUSA
INPUOBPETEHUA
MPUCIIOCOBJIEHUM (23/31 u)

Tema 2.1

I'JIABHBIE HATIPABJIEHMSI BUOJIOTMYECKOM

OBOJIIOINN (11/15 1)

I'maBHBIE HampaBiIeHHsS SBOJIOIMOHHOTO Tporecca. buo-
Joruveckuii mporpecc u ouonorunyeckuii perpecc (A. H. CeBep-110B).
Ilytu  mocTHkeHHss  OHOJIOTMYECKOTO  mporpecca.  Pe3ymbTa-ThI
IBOJIIOIMH: MHOT000Opa3fe BHIOB, OpraHHYecKas IeIeco00-pa3HOCTb,
MOCTEMEHHOE YCIOKHEHHE OPraHU3aIliH.

HNPEIMETHBIE PE3YJIBTATBI OBYYEHUSA
Ha ypoBHe 3annomMuHaHus:

" HA3b16AMb TIIABHBIE HaIlpaBJICHW 3BOJIIOIIMOHHOTIO IIpOoLeC-Ca,

“xapaxmepuzoéams OUOIOTHUECKUIN Tporpecc W OWoIoruye-cKui
perpecc (A. H. Ceseprios);
" 60CNPOU3600UMb ONIPEAETICHUS OMOIOrMYECKUX MTOHSATHH.
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Ha ypoBHe moHnManus:

L Xapakmepuzoeams MyTH JOCTIKEHUS OMOJIOTHYECKOTO Mporpecca:
aporeHes3, aJIOTeHe3 U KaTareHes;

“npugooumv npumepvl aporeHesa, ajlloreHe3a W KarareHesa B
YKUBOU MPUPOJIE;

" 00vACHAMb  Pe3yJAbTaThl  JBONIOIUH: MHOTOOOpashe  BHJIOB,
OpPTaHWYECKYI0  IEJIeCOO00pa3HOCTh,  IOCTENEHHOE  YCIOXXHEHHE
OpTaHu3aluy.

Ha ypoBHE npuMEHEHNUS B THINYHBIX CUTYALUIX:

“ymMemb COOTHOCHTH OHOJIOTHYECKHE MPOIECCHl C TEOPHUSIMH, HX
OOBSACHSIOIIUMH.

Ha ypoBHE nIpUMEHECHHUS B HECTAHIAPTHBIX CUTYAIIUsIX:

*“0000Wamb TIONyUYECHHBIC TPU HM3YyYCHHH YYeOHOrO MarepH-ajia
CBEJICHHS U TMIPEICTABIATh UX B CTPYKTYPHPOBAHHOM BH/IC;

= 0000Wamb HaOII0JaeMble OMOJIOTMYCCKHE SBJICHUS U TIPO-IIECCHI.

Tema 2.2
IIYTU JOCTMXXEHUA BUOJIOT MYECKOI'O
ITPOI'PECCA (12/16 u)

MakposBomonius.  AporeHe3;  CYIIHOCTh  apOMOPQHBIX
W3MEHEHUII W HX poib B OBOJIOUMH. BO3HHWKHOBEHHE KPYMHBIX
CHUCTEeMAaTHYEeCKHX TPYNN JKUBBIX OPraHu3MOB. AJJioreHe3 U
MPOTPECCUBHOE  NPHUCIIOCOOJICHHE K  ONPEICNICHHBIM  YCIIOBUSM
cymectBoBaHus. Katarenes kak (popma JOCTHKEHHS OHOJIOTH-YE€CKOTO
MpOLBETaHUs] TIpynn OpraHn3MoB. (OCHOBHBIE 3aKOHO-MEPHOCTH
9BOJIIOLIMU: JIMBEPreHIs, KOHBEPreHIMs, Mapajjie-Iu3M; MpaBuiIa
SBOJIIOLMHU TPYII Opranu3mMoB. 3HaueHue padboT A. H. Cesepriosa.

HPEJIMETHBIE PE3YJIBTATbI OBYUEHUSA
Ha ypoBHe 3annoMuHaHus:

" HA3b16aMb TIYTH JOCTHHKEHUS OMOJIOIMYECKOTrO Mporpecca;

" Xapakmepu306ams CYyIHOCTh apOMOP(HBIX H3MEHEHHUH U
WX POJIb B 3BOJIOIUH;

. 80CNpPOU3B00UMb OTIPEICIICHUS ONOIOTHISCKIX TTOHSITHA.

Ha ypoBHe noHnMaHus:

* Xapaxmepuz08amy NEINOCTHOCTD KUBOH MPHUPOJIbI, B3aUMO-CBSI3U H
B3aMMO3aBHCUMOCTb BCEX KOMIIOHEHTOB Onocepsr;

"\ npugoOUMb npuUMepbl BOSHUKHOBEHHSI KPYITHBIX CHCTEMa-THUECKUX
TPYIII )KUBBIX OPTaHU3MOB Ha ITyTH aporeHe3a;

 Xapaxmepu3z06amy ANJIOT€HE3 1 MPOTPECCUBHOE MPHUCIIOCO0-TICHHE
K OTIpeIeIEHHBIM YCIIOBUSM CYILIECTBOBAHHMS;
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“Xapakmepuzoéamy  KarareHes Kak  (GopMy  JOCTHIKEHUS
OHMOJIOTMYECKOTO MPOIBETAHUS TPYIII OPTaHU3MOB;

* Xapaxmepuz06ams OCHOBHbIC 3aKOHOMEPHOCTH DBOJIOLINU:
JTUBEPTEHITHS, KOHBEPICHIINS, TTAPAJLISIIA3M;

“Xxapakxmepuzoéams TPaBUIa OBOJIOIMUA TPYII OPraHU3MOB,
otrMeyvas 3HaueHue pabot A. H. CeBepiiosa;

*00bACHAMbL COOTHOIIICHHUE TJIABHBIX HAMpPABICHUI 3BOJIIO-IMH B
MpoIiecce HCTOPHUYECKOTO Pa3BUTHUS )KUBOH TIPUPOJIBI.

Ha ypoBHE IpMMEHEHNS B THIINYHBIX CUTYAIIHIX:

" yMemb COOTHOCHUTH OHOJIOTHYECKUE TPOIECCHl C TEOPHUSMH, HUX
O0OBSACHSIOIINMHU.

Ha ypoBHE IpHMEHEHNS B HECTAHNAPTHBIX CUTYALIMIX:

*0000Wamb TIONyYeHHBIE TPH HW3YYCHWH Y4eOHOrOo MaTepu-ala
CBEJICHUS U TIPEJCTABIATh UX B CTPYKTYPUPOBAHHOM BUJIE;
0000w amb HAOMOJaeMble ONOJIOTHYECKHE SIBICHHS U TIPO-IIECCHI.

Yacte 1]
PA3BUTUE OPTTAHUYECKOI'O MUPA (21/31 u)

Paznen 3
PA3BUTHUE KU3HU HA 3EMJIE (11/19 4)

Tema 3.1 . .
PA3BUTHUE )ISI/BHI/IU B APXEMCKOU U
IMPOTEPO30MUCKOMU DPE (2/2 q)

Pa3BuTne xn3HM Ha 3emile B apXeWCKON 3pe; MepBbIe CIEAbI
*Ku3Hu Ha 3emie. CrtpomaTonuThl. Pa3BuTve Xu3HU Ha 3eMie B
npotepo30iickoil ape. [losBreHNE NPEIKOB BCEX COB-PEMEHHBIX TUIIOB
0OCCITO3BOHOYHBIX JKHBOTHBIX. I'unotessr BO3-HHMKHOBEHHS
MHOTOKJIeTOUHBIX (. ['ekkenp, M. 1. MeuyHuKOB,
A. B. Hganog). [lepBric xopmoBsie. HampaBiaeHNs 3BOIONAE HU3IIAX
XOPJAOBBIX; 00IIasi XapaKTepUCTHKa OecYepenHbIX M O000JOYHHKOB.
Pa3Butne BoOmHBIX pacreHuil. Hawano mouBooOpa-30BaTEIBHBIX
MIPOTIECCOB.

MHNPEIMETHBIE PE3YJIBTATBI OBYYEHUS
Ha ypoBHe 3annomMuHaHus:

" HA3b16aMb OTACIBHBIC 3PbI U MIEPUO/IbI, BBIICIIIEMbIC B HC-TOPUU
3emiu;
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“Xxapakmepuzoeams pa3BUTHE XHU3HH Ha 3eMiie B apXeHcKoil spe;
BO3HUKHOBCHHUE KM3HU U HaYaIbHBIC ITAITBI €€ SBOJIIOLINH;

“Xapakmepuzoeams pa3BUTHE KU3HU HA 3eMJIE B MPOTEPO-30MCKOIt
ape;

" 860CNPOU3600UMb ONIPEACTICHUS] OMOTOTUIECKUX MTOHATHH.

Ha ypoBHe moHnMaHus:

“Xapaxkmepu3o6ams TUMOTE3bl BO3HUKHOBEHUS MHOTOKJIC-TOYHBIX
(3. T'exkens, U. . Meunukos, A. B. iBaHoB);

" NpPUsOOUMb NpUMepsl, OTPAKAIOIIUE PA3BUTHE BOIHBIX PAC-TCHUN;

“Xapaxkmepuzoeams TPUYUHBI U XapaKTep MOYBOOOPA30Ba-TEIEHBIX
MPOIIECCOB;

Xapaxkmepu3oeams OCHOBHBIC HAIIPABJICHUS ABOJIOUUH HHU3IIMX
XOPJIOBBIX )KUBOTHBIX;

" 00VACHAMb ~ 3aBUCUMOCTh  JKM3HEACATCIIBHOCTH  OPraHU3MOB
O0COOCHHOCTSIMH CPEbI OOUTAHMS.

Ha YPOBHEC MPUMCHCHHSA B THITMYHBIX CUTYaAIIUAX:

“ymMemb COOTHOCHUTh OHOJOTHYECKUE TMPOIECChI C TEOPUAMHU, HX
0OBSACHSIOIINMHU.

Ha ypoBHe npuMeHEHNS B HECTAHIAPTHBIX CUTYAIUAX:

*“0000Wamb TIONyUYECHHBIC TPU HM3YyYCHHH YYeOHOrO MarepH-ajia
CBEICHHS U TIPEACTABIIATh UX B CTPYKTYPUPOBAHHOM BH/IC;
" 06006wamb HaOIIOTaeMble OMOJIOTUYECKIE SBICHUS U TIPO-TIECCHI.

Tema 3.2 . .
PA3BUTHE XXM3HU B ITAJIEO30MCKOMU DPE (3/5 u)

Pa3Butue >xu3HM Ha 3emiie B NANEO30HMCKON 3pe; Ie-
pHOAM3ALUS 1A1e030s: KeMOPUHCKUH, OPIOBHKCKHN, CUITypHI-CKUH,
NEBOHCKH, KapOOHOBBIH W TEPMCKUH MEPHOABI.  DBOJIO-IIUS
pacTeHHii; PUHUOMUTHI, IOSBJICHUE IEPBBIX COCYIUCTBIX PACTEHUI,
MarOpPOTHUKH, CEMEHHBIE MANOPOTHUKU, TOJIOCEMEH-HbIE pPaCTEHUs.
Bo3nukHOBEHWE ~ MMO3BOHOYHBIX:  0Omas  xXapakTe-pucTUKa |
apoMopQo3HBIE YEPTHI KJIacCOB PrI0wI, 3eMHOBOI-HEIE,
[Ipecmbikaroiuecs. ['1aBHbIe HANIpaBIEHUS SBOIOLUH [10-3BOHOYHBIX;
XapaKTEePUCTUKA aHAMHUN W aMHHUOT.

HNPEIMETHBIE PE3YJIBTATBI OBYYEHUS

Ha YPOBHE 3alIOMUHAHMA!

" Ha3b16aMb OTICIBHBIE IEPUOJIBI TAJIE030MCKOI 3PBI;
* Xapaxmepu3z06amy METO/Ibl N3yUCHHS OMOJIOTHYECKUX CHUC-TEM;

*%.60CNpOU3600UMb ONIPEIENIeHNs] OUOTOTNUECKUX HOHSITHUH.
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Ha ypoBHe moHnManus:

xapaxmepuzoeams KeMOPHHUCKUH, OPAOBUKCKHUH, CHIY-PHUICKHU,
JICBOHCKH, KApOOHOBBIH U IEPMCKUHN TIEPHOJIBL;

“npueoOUmMsb npuUMepsl TPYIIl PACTEHUH U )KUBOTHBIX, BO3-HUKIIHNX B
Ka)XJIOM U3 IIEPUOJ0B IAJIE030MCKOU 3PBI;

" XapaKTepU30BaTh OTallbl JBOJIONHMU PACTCHHH; PUHUOMUTHI,
MOSIBJIGHUE MEPBBIX COCYAMCTHIX PAaCTEHUH; MAlOPOTHUKH, CE-MEHHBIE
MAaNIOPOTHUKH, TOJIOCEMEHHBIE PaCTEHUS;

“xapaxmepuzoéams  apoMOp(O3HBIE YEpPTbl  KJIACCOB  PHIOHI,
3eMHOBOAHBIE, [IpecMbikaromuecs;

“Xapaxmepuzoéamy  TIABHBIE HANpABICHUS  OSBOJIONUH  TO-
3BOHOYHBIX;

. 0aeamb XapaKTEPUCTUKY aHAMHUN M aMHHUOT, OTMEYasl 3Ha-ueHUC
3apOBIIIEBBIX 000JIOUEK IS IEPBUYHO HA3EMHBIX )KU-BOTHBIX;

" 00bACHAMb 3aBUCUMOCTD KM3HEACATEIILHOCTH OPTraHM3MOB OT
YCJIOBHM CyIIECTBOBAHMUSI.

Ha ypoBHE npuMeHEHNS B THINYHBIX CUTYALUIX:

*yMemb COOTHOCUTH OHOJIOTHYECKUE TPOIECCHl C TEOPUSMH, HUX
0OBSACHSIOIINMHU.

Ha YPOBHE MPUMCHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

= 0000Wamb TOJNYyYCHHBIC TPH H3YYCHUU Y4eOHOro MaTepu-ajia
CBEJIEHHS U TIPEJICTABIIATH UX B CTPYKTYPHPOBAHHOM BH/IE;
* 0000uamv HaOII0aeMbIe OMOIOTUYECKUE SBICHUS U TIPO-TIECCHI.

Tema 3.3 . .
PA3BUTHUE XXN3HU B ME3030MCKOU BPE (3/6 )

PazBuTne xu3au Ha 3emiie B Me30301ckoi ape. [losBie-Hue u
paclpoCTpaHEHUE  MOKPBITOCEMEHHBIX  pacTeHUl.  DBOIIO-LUs
Ha3eMHBIX IT03BOHOYHBIX. BO3HUKHOBEHUE OTUIL U MJICKO-ITMTAIOUINX
oOmiasi  XapakTepUCTHKa KJIacCOB MTHI[ M  MJICKO-TIMTAIONIUX.
CpaBHUTENBHAS  XapaKTEPUCTUKA BBIMEPIIUX U  COBPEMEHHBIX
HA3€MHBIX ITO3BOHOYHBbIX. BI)IMI/IpaHI/Ie APEBHUX T'OJIOCEMCHHBIX
pacTeHUi U NPEeCMbIKAIOIINUXCSI.

HNPEIMETHBIE PE3YJIBTATBI OBYYEHUSA
Ha ypoBHE 3a1IOMUHaHUSA:

" Ha3zvleamb OTNENBbHBIC TEPUOJBI ME3030MCKONH 3pbl U WX Bpe-
MEHHBIC TPAHUIIBI;
“Xapakxmepuzoéamv TOSBJICHUE W PACIPOCTPAHEHHE MOKPBI-
TOCEMEHHBIX PACTCHHUIA,
. 80CNpPoOU3600UMsb OTIPEICICHIS] ONOIOTHYCCKIX TTOHITHH.
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Ha ypoBHe noHumanusi:

 Xapakmepuzo8ams STAIbl 3BONIOINHA HA3€MHBIX IO3BOHOY-HBIX B
ME3030MCKOH 3pE;

0asamb  CPABHHUTEIBHYIO  XapaKTePUCTUKYy  BBIMEpIINX U
COBPEMEHHBIX HA3€MHBIX MTO3BOHOYHBIX;

. onucvleams TMPOIECC BOSHUKHOBEHUS NITHI] U MIICKOITUTAIO-IITUX;

xapaxmepuzoeams apoMop(o3HbIE UEPTHl OpPraHU3alUN KIIACCOB
IITUIl ¥ MIICKOTTUTAIOIINX;

" npugOOUMsb NpUMepsl CBA3EH B KUBOU MPUPOE;

*00bACHAMb 3aBUCUMOCTb JKU3HENESTEIBHOCTH OPraHU3MOB OT
YCIIOBUH CYyIIIECTBOBAHUS.

Ha YPOBHEC MPUMECHCHHA B THITMYHBIX CUTYaAIIUAX:

*yMemb COOTHOCUTH BHIMUPAHHUE JIPEBHUX FOJOCEMEHHBIX PACTCHUHN
Y TIPECMBIKAIOIMINXCS ¢ (haKTOpaMu Cpefbl B Me30301-CKOM Jpe.

Ha YPOBHE MPUMECHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

*“0000Wamb TIONyUYECHHBIC TPU HM3YyYCHHH YYeOHOrO MarepH-ajia
CBEJICHUS U MPEJCTABIATh UX B CTPYKTYPUPOBAHHOM BHJIE;
= 0000Wamb HaOIIOJaeMble OMOJIOTHYCCKHE SBJICHUS U TIPO-IIECCHI.

Tema 3.4 . . .
PA3BUTHUE XM3HU B KAMHO30UCKOMU DPE (3/6 q)

PasButne xu3HM Ha 3emie B KalHO30HCKOHM 3pe. Byp-Hoe
pa3sBUTHE  IBETKOBBIX  pAacTeHUH, MHOrooOpasue HaCEKOMBIX;
napajuiesbHast 3BOIoNHs. Pa3BuTHe MIalieHTapHBIX MIIEKOIU-TAIOMINX,
MOSBJICHWE XUIIHBIX. Bo3HMKHOBeHHe npumartoB. [peiid mMaTepukos,
oneaeHeHus1. OCHOBHBIE 3TAlbl ABOJIOIUHN pacTeHUH. OCHOBHBIE 3TaIbI
9BOJTIOLINH )KUBOTHBIX.

INPEJMETHBIE PE3YJIbTATBI OBYYEHUS

Ha ypoBHE 3a11OMUHaHUSA:

“HQ3b16amMb  OTIACNbHBIC TPYIIbl JKMBOTHBIX, BO3HHKIIHAE B
KailHO30MCKOM 3pe;

“Xapaxmepuzoeamv Pa3BUTHE IBETKOBLIX pacTEHH, MHOIO-
o0pa3ue HaCEKOMBIX;

. 80CNpOU3B00UMb OTIPEICIICHUS ONOIOTHISCKIX TTOHSTHA.

Ha ypoBHe noHnMaHus:

“Xapaxkmepuzoeams Pa3BUTHE IUIANEHTAPHBIX MJICKOIUTAIO-IIINX;
TIOSIBJICHUE HOBBIX OTPSIZIOB;
" NpUBOOUMsb NpUMepsl NAPAIIICTHHON SBOIIOLIHN;
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% 00bACHAMb 3aBUCUMOCTh pa3BuUTHA (ayHbl U (IOpbl 3eMiId OT
npeiipa MaTepUKOB, OJNEACHEHHH W JPYyruX TINOOANbHBIX KIIH-
MaTH4YECKUX U3MEHEHUH;

“Emapakmepu306amb BO3HHMKHOBCHHE U 3BOJIFOIUIO IIpHUMa-TOB.

Ha ypoBHE npUMEHEHMS B TUIUYHBIX CUTYaLIMSIX:

BELyMel”Hb COOTHOCHTHh OCHOBHBIC 3Tallbl 3BOJIIOITUH paCTeHHﬁ;
BELyMel”Hb COOTHOCHTHh OCHOBHBIC 3TaIlbl 9BOJIOIINH XKNBOTHBIX.

Ha ypoBHe nprMeHEHMS B HECTaHIAPTHBIX CUTYaILIUsIX:

*0000Wamb TIOMyYeHHBIE TPH W3YYeHWH Y4eOHOTOo MaTepu-alia
CBEJICHUS U MPEJCTABISTh UX B CTPYKTYPUPOBAHHOM BUJIC;
= 0600w amb HAOI0JaeMble OUOJIOTHYCCKHUE SBJICHUS U TIPO-1IECCHI.

Paznen 4
MNPOUCXOXKJIEHUE YEJOBEKA (10/12 4)

Tema 4.1
ITOJIOKEHUME YEJIOBEKA B CUCTEME XIBOI'O
MMPA (2/2 4)

Mudonornueckue Y PEIMTHO3HBIE  NPEACTAaBICHUS O
npoucxoxaeHun yenoseka. IlpencraBmenust K. Jlunaes o mnpo-
UCXOKIEHUU dvenoBeka. CucremaTuueckoe mnojoxeHue Buia Homo
sapiens B CUCTEME KHBOT'O MUPA.

INPEJMETHBIE PE3YJIBTATBI OBYYEHUS

Ha ypoBHe 3a1OMHHaHUSL:

“xapakmepuzoeamv MH(OIOTHUECKUE U PEIMTHO3HBIE MPEJ-
CTaBJICHUS O TIPOUCXOXKICHUH UCIIOBEKa,
*80CNPOU3600UMb OTIPEACTICHHSI OUOJIOTHUECKUX TTOHITHH.

Ha ypoBHe moHnMaHus:

xapaxmepuzoeams npeactasienus K. JInnHes o npounc-xoxxIeHnN
YeJI0BEKA;

00vACHAMb CHCTEMaTHUYECKOe MoyiokeHue Bujaa Homo sapi-ens B
CHUCTEME KMBOTHOT'O MHUA.

Ha YPOBHE NPUMEHCHHA B TUIIMYHBIX CUTYAIIHAX

" yMemb COOTHOCHTH OHMOJIOTHYECKHE TIPOLECCH C TEOPHUSIMH, HUX
O0OBSACHAIOIIUMH.

Ha YPOBHE MPUMCHCHHA B HCCTAHAAPTHBIX CUTYAITUAX!

“0000wamv TIONyUYCHHBIC TPH W3YYCHUH Y4YeOHOTO MaTepH-aja
CBEJICHUSI U TIPEJICTABIISTh UX B CTPYKTYPHPOBAHHOM BH/IE;
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" 0600w amb HaOIIIOTaeMble OMOJIOTUYESCKIE SBJICHUS U TIPO-IIECCHI.

Tema 4.2
OBOJIIOIMA ITPUMATOB (1/2 1)

Pa3BuTHE mnpUMaTOB: HANpPaBJICHUS SBOJIIOIMU YEJIOBE-Ka.
OO0mwme MpeaKy YeToBeKa U 4eITIOBEKOOOpasHBIX 00e3bsH. [Ipu3Haku u
CBOMCTBa YENOBEKa, ITO3BOJAIONINE OTHECTH €ro K pa3iuyHBIM
CUCTEMATUYECKUM TpyIIaM I[apCTBa JKUBOTHBIX. [losiBIieHUE TepBBIX
npeacraBuTeneil cemericta Jlroau.

INPEJMETHBIE PE3YJIbTATBI OBYUYEHUA

Ha ypoBHe 3an1OMHHaHUSL:

" HA3b18aMb DTATIBI IBOJIOIMHU MPHUMATOB;

“xapakmepuzoseams OOUMX TIPEIKOB 4YEIOBEKa M YEIIOBEKO-
00pa3HBIX 00€3bsH;

*.80CNPOU3600UMb OTIPEAETICHISI OMOJIOTHIECKUX TTOHITHH.

Ha ypoBHe moHnMaHus:

“Xapakxmepuzoeamy TIPU3HAKW U CBOICTBAa YEJIOBEKa, I103BO-
JIAIOUIME OTHECTH €ro K pa3iNyHbIM CHCTEMaTHYECKUM TpyIraM
LApCTBa KUBOTHBIX;

" npugodumb npuMepul IEPBIX NpeAcTaBUTeNeH cemericTra Jlroau;

" 00BACHAMb 3aBUCUMOCTb 3TAIIOB 3BOJIOLMU MPUMATOB OT CMEHBI
YCIIOBUH CYILECTBOBAHMS.

Ha ypoBHe npuMEHEHNS B THIWYHBIX CUTYALUIX:

" yMemb COOTHOCUTH OWOJIOTHMUECKHE TMPOIECCH C TEOPHSIMH, HX
OOBSACHAIOIIUMH.

Ha YPOBHE MPUMCHCHHA B HCCTAHAAPTHBIX CUTYAITUAX!

% 0006wamy TONYYCHHbIC TPH HM3YYCHHH Y4eOHOro Marepu-aia
CBEJIEHHS U TIPEJICTABIIATh UX B CTPYKTYPHPOBAHHOM BH/IE;
*06001amb Ha0JII0JTaeMble OMOJIOTHYSCKHUE SIBJICHHUS U IIPO-11€CCHI.

Tema 4.3
CTAAMUN 5BOJIIOLIMN YEJIOBEKA (5/6 )

Cranuu SBOIONUN YEJIOBEKA: IPEBHEHUIITUI YEIIOBEK, IPEBHUH
YEJIOBEK, MEPBbIE COBpPEMEHHbIE JtoAU. [lomynsuMoH-HAsE CTPYKTypa
Buga Homo sapiens; denoBedeckHe pachl; paco-oOpa3oBaHHE;
eOUHCTBO  MpoHCXOokaeHus pac. CBoiicTBa  dYeloBe-kKa  Kak
OMOCOIHMATBHOTO CYIIeCcTBa. J|BHXKYIIUE CHUIIBI aHTPOTIO-
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rere3a. @. DHreIsC 0 POIH TPyAA B MPOIIECCE TPEBPAIICHUS 00€3bIHbI
B uenoBeka. Pa3BuTHE YJEHOPA3JENbHOM peYH, CO3Ha-HUA U
OOIIIECTBEHHBIX OTHOIICHHWN B CTAHOBJICHWW YeloBeKa. Poib Tpynma B
mpoliecce MpeBpaleHus 00e3bsHBI B YETIOBEKA.

HNPEIMETHBIE PE3YJBTATBI OBYYEHUSA

Ha ypoBHe 3an1OMHUHaHUSA:

" Ha3bl6amMb OTJCIHLHBIC CTAIUU IBOJIOIMH YEJIOBEKA;

“Xxapaxmepuzoéams  YEJIOBEUYECKUE  pachl;  pacooOpa3oBaHUE;
SJIMHCTBO MPOUCXOXKICHUS Pac;

. 80CNpoU3600UMb OTIPEICIICHUS ONOIOTHUSCKUX TTOHSTHA.

Ha ypoBHe moHnMaHus:

“Xapaxmepuzoéamv  IPEBHEHIINX  JIIOJCH, OCOOCHHOCTH  HX
OpTaHM3AINY U KU3HEIEATeTbHOCTH;

“Xapakmepuzogams  IPEBHUX IOJeH —  HeaHJCpPTAIbLEB,
O0COOCHHOCTH X OPTaHM3AIUU U KU3HEICATCILHOCTH;
“Xapakmepuzoeams TEPBBIX COBPEMEHHBIX JIIOJCH — Kpo-

MaHBbOHIICB, 0COOEHHOCTH HX opraHusaly U XU3HEACATCIIbHOC-THU,

“npueoOumv npumepsvl TOMYJISIUOHHOW CTPYKTYphl Buaa HOmMo
sapiens;

BEL05‘b}ZCHﬂI’}’lb 3aBUCUMOCTDB KHN3HCACATCIBHOCTHU KaXa0oro qc-
JIOBCYCCKOI'O TAaKCOHA OT (baKTopOB Cpeabl U BJIMIHUC €r0 Ha 6I/IO-
IICHO3EI.

Ha ypoBHe npuMeHEHNS B THINYHBIX CUTYALUIX:

“yMemb COOTHOCHUTH ODBOJIIOIMIO YEJIOBEKAa M PAa3BUTHE UJICHO-
paszenbHOI peun, CO3HAHUS, OOIIECTBEHHBIX OTHOIICHU;

“0daeamv 00bACHeHue PONM TPyAa B TPOILECCE MPEBPANICHUS
00€3b4HBI B YETIOBEKA.

Ha YPOBHE MPUMCEHCHHSA B HCCTAHAAPTHBIX CUTYAITUAX!

“000Owamv TIONyUYCHHBIC TPH W3YYCHUH Y4eOHOrOo MaTrepH-ajia
CBEJICHHSA U TIPEACTABIATh UX B CTPYKTYPUPOBAHHOM BHJIE;
0000w amb HAOMOJaeMble OMOJIOTHYECKHE SBIICHUS U TIPO-IIECCHI.

Tema 4.4

COBPEMEHHBIN DTAII OBOJIIOIIUN YEJIOBEKA (2/2

)

CoBpeMEHHBII 3Tanm  HBOJIIOIMM YeloBeKa. B3auMooTHO-
LIEHWE COLUAILHOTO W OMOJIOTHYECKOrO0 B HBOJIOLMUA YEIOBEKA.

UenoBeueckre pacel, UX eAMHCTBO. KpuTHKa pacu3Ma i «COIU-abHOTO
JApBUHU3Ma». AHTHHAYYHAS CYITHOCTh «COIMATHLHOTO
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TapBUHU3MAa» W pacu3Ma. Bemymmas poyib 3aKOHOB OOIIECTBEH-HOM
YKU3HU B COITHAIEHOM IIPOTPECCE YEIIOBEYECTBA.

INPEJMETHBIE PE3YJIbTATBI OBYUYEHUA
Ha ypoBHe 3anomMuHanus:

" HA3b16aMb OCOOCHHOCTH COBPEMEHHOTO 3Tama »SBOJIOLIUU dYe-
JIOBEKA;

s Xapaxmepuz06amo IE€JIOBEUECKUE PACHl U MX €IHUHCTBO;

*.80CNPOU3600UMb OTIPEACTICHYSI OUOJIOTHYSCKUX TTOHITHH.

Ha ypoBHe noHMMaHUS:

“xapakmepuzoeams B3aUMOOTHOILEHHE COLMAIBHOIO U  Ouo-
JIOTMYECKOT'0 B 9BOJIFOLIMY YEJIOBEKa;

*“npogooumy apryMEHTHPOBAHHYI0 KPHUTUKY pacusMa H «Co-
LMAIBbHOTO TapBUHU3MAY;

. 00bACHAMb AHTUHAYYHYIO CYLITHOCTb «COLMAJIBHOTO AapBU-HU3Ma»
U pacu3ma.

Ha YPOBHE MPUMCHCHHSA B THITMYHBIX CUTYaAIIUAX:

“ymMemb COOTHOCUTh OHOJOTHMYCCKUE TPOIECChI C TEOPUAMHU, HX
OOBSACHSIOIIUMH.

Ha YPOBHE MPUMECHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

*“00bACHAMb BENYILYID POJb 3aKOHOB OOIIESCTBEHHOH JKWU3HU B
COIMAIbHOM MPOTPECCE YeIOBEYECTBA,;

% 0006wamy TONYYCHHbIC TPH HM3Y4YCHHH Yy4eOHOro Marepu-aia
CBEJICHUS U MPEJCTABIIATh UX B CTPYKTYPUPOBAHHOM BHJIE;

= 0000Wamb HaOJI0JaeMble OMOJIOTHYCCKHUE SBJICHUS U TIPO-11€CCHI.

Yacts 11
B3AUMOOTHOILIEHM S OPTAHNU3MA 1
CPE/JIbI (31/42 u)

Pasnen 5
BUOC®EPA, EE CTPYKTYPA U ®YHKIIUU (5/7 1)

Tema 5.1
CTPYKTYPA BUOC®EPHI (2/3 u)
buochepa — kuBas 000j04YKa IUIAHETHI. YYeHHE O OHO-

chepe B. W. Bepuazackoro. I'panuiiel 6uocdepnl. CtpykTypa OHO-
cheprl. KocHoe BemecTBo O6uochepbl. ATMocdepa: Ta30BbIil CO-CTaB;
HMCTOYHHUKH ¥ 3HaYeHHE ra3os armocdepsl. ['napocdepa:
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BOJIbI MUPOBOTO OKeaHa, MPEeCHOBOIHBIE BOJOEMBI;, poJib B OHO-chepe.
Jutochepa u OunokocHoe BeriecTBo Onocdepnl. JKuBble OpraHU3MbI
(’kmBO€ BEIIECTBO), BHUIOBOM COCTaB, pa3HOOOpa3We MW BKIAL B
onomaccy.

INPEJMETHBIE PE3YJIbTATBI OBYUYEHUA

Ha ypoBHe 3ano0MHHaHUS:

" Ha3bI6aMb TPAHUITEI 1 KOMITIOHEHTHI OHMOC]epHI;
“xapakmepuzoeams duocPepy Kak KUBYIO 000JIOUKY IIIaHEe-THI;

“Xapakmepuzoeams CTPYKTypy 6rocdepsi;
*.80CNPOU3600UMb OTIPEACTICHISI OUOJOTHUSCKUX TTOHITHH.

Ha ypoBHE TOHUMaHUSA:

Xapakmepuzoeams KOCHOE BEIIEeCTBO OMochepsl; atMoche-pa
(Ta30BEIi COCTaB; NCTOYHUKH M 3HAYCHHE Ta30B aTMOC(EpHI);
 Xapaxkmepuzosanms KOCHOE BeIIecTBO Onochepsl; ruapocde-pa (BOIbI
MmupoBOTo OKeaHa, IPECHOBOIHBIE BOJIOEMEI); €€ POJIb B
ouocdepe;
xapaxkmepuzoeams OHOKOCHOE ¥ OMOTEHHOE BEIECTBO OHO-
cdepsr;
“Xapakmepuzoeams KUBbIE OPraHU3MbI ((KHUBOE BEIIECTBO),
BUJIOBOM COCTaB, pa3HOOOpa3ye U BKIJIAJ B OHOMACCY;
“npueooumv npumepsl CBA3EH KOMIIOHEHTOB Ouoc(ephl B
(bopMupOBaHHUH CpE] KH3HH;
* 00BACHAMb 3aBUCUMOCTD KHU3HEESITENbHOCTH KaXX/I0TO Op-
TaHHW3Ma OT BCEOOIINX 3aKOHOB IIPHUPO/IBL.

Ha YPOBHE MPUMCHCHHA B THITMYHBIX CUTYAIIUAX:

" yMemb COOTHOCHTH OHMOJIOTHUECKHE TPOIECCH C TEOPHUIMH, HX
OOBSACHSIOIUMH.

Ha YPOBHE MPUMCEHCHHSA B HCCTAHAAPTHBIX CUTYAITUAX!

“000O0wamv TIONyUYCHHBIC TPH W3YYCHUH Y4eOHOrO MaTepu-aja
CBEJICHHS U TPEACTABIIATh UX B CTPYKTYPUPOBAHHOM BH/IC;
 0000wamv HaOIIOaeMbIe OMOJIOTHUECKHE SIBIICHUS U TIPO-TIECCHI.

Tema 5.2
KPYI'OBOPOT BELIECTB B ITPUPOJE (3/4 1)
I'maBuas QyHknous Ouochepbl — KpPYroBOPOT BEIIECTB B

MPHUPOJIC: KPYrOBOPOT BOIBI, YIIIepoja, a3oTa, cepsl u docdopa.
3HaveHHE KPYTrOBOPOTOB B IIPeoOpa30BaHNH TUTAHETHI.
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INPEJMETHBIE PE3YJIbTATHI OBYUEHUSA
Ha ypoBHe 3anomMuHanus:

" Xapaxmepuz08ams KPyroBopoT BEUIECTB B MPHUPOAE: KPYro-BOPOT
BOJIBI, YTIIEpO/Ia, a30Ta, cepsl U pochopa;
" 860CNPOU3600UMb ONIPEACTICHUS] OMOTOTUIECKUX MTOHATHH.

Ha ypoBHe noHMMaHUS:

“xXapaxmepuzoeams 3HAUCHHE KPYrOBOPOTOB B IpeoOpa3oBa-HUU
IJIaHETHI,

" npueoOums npumMepvl CBI3EH B IKWUBOH TIpHpoze, oOecCIedH-
BaOIIUX OMOTCHHYIO MUTPAIIMIO aTOMOB,

Ha ypoBHE nprMEHEHNS B THINYHBIX CUTYALUIX:

" ymemb COOTHOCHTH OHOJIOTHYECKHE MPOIECCH C TEOPHUSIMH, HX
OOBACHSIOIIUMH.

Ha YPOBHEC NPUMCHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX:

" 00600wWamb TIONydYeHHBIE TPU H3yYEHUH YYeOHOTO MarepH-ajia
CBEJICHUS U TIPEJCTABIATh UX B CTPYKTYPUPOBAHHOM BUJIE;

= 0000Wamb HaOJIIOJaeMble OMOJIOTMYCCKHE SBJICHUS U TIPO-IIECCHI.

Pazgen 6
ZKHU3Hb B COOBIHIECTBAX. OCHOBBI 5KOJIOI'MA

(11/15 )

Tema 6.1

NCTOPUA OOPMHUPOBAHUA

COOBUIECTB XMBbIX OPTAHU3MOB (2/2

4)

Hctopust popMupoBaHus COOOIIECTB KHMBBIX OpPraHW3-MOB.
['eonornyeckass MCTOpUS MATEPUKOB; HW3OJLUS, KIMMAaTH-YECKHE
YCIIOBHSL.

NPEAMETHBIE PE3YJIbTATbBI OBYUEHUSA
Ha ypoBHe 3anoMuHaHus:

" Xapaxmepuzoeams WUCTOPHIO (OPMUPOBAHMS COOOIIECTB KHUBBIX
OpTaHU3MOB;
. 80CNpPOU3B00UMb OTIPEICIICHUS ONOIOTHISCKIX TTOHSITHA.

Ha ypoBHE moHNMaHHS:
Xapakxmepuzoeams TEOJOTHUYCCKYI0 HCTOPHIO MAaTEPUKOB H
€€ 3HauCHUeE JUIsl paclpeieNICHUs] PACTEeHUN U ’KUBOTHBIX I10 IUIa-HETE;
“Xapaxkmepuzo6ams POib U3OISAIUN U U3MEHECHUS KIMMATH-9€CKIX
YCIIOBUH B IUPOTHOM HampaBICHUU B (OPMUPOBAHUH OHOMOB,
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" NPUBOOUMb NPUMepbl CBI3EH B )KUBOH TIPUPOJIE;
% 00bACHAMb 3aBUCHUMOCTDh KHU3HEACATEIBHOCTH KaXJIOTO Op-
raHu3Ma OT BCEOOIUX 3aKOHOB MPUPOJIBI.

Ha ypoBHE nprMEHEHNS B THINYHBIX CUTYALUIX:

"y Memb COOTHOCHUTH OHMOJIOTHUECKHE TMPOIECCHl C TCOPUIMH, HUX
OOBSACHSIOIIUMH.

Ha ypoBHe npUMeHEHUs B HECTAHAAPTHBIX CUTYAITHUSX:

% 0000Wamb TONYyYCHHBIC TPH HW3YYCHUU YYeOHOrOo MaTepu-aiia
CBEJICHUSI U TIPEJICTABIIATh UX B CTPYKTYPHPOBAHHOM BH/IC;

0b0bwams HAONIOJAEMbIe OWOJOTMYECKHE U TCOJIOTHYECKHE
SIBIICHUS ¥ TTPOIICCCHI.

Tema 6.2
BUOI'EOI'PA®IA. OCHOBHBIE BUOMBI CYIIH (2/4 1)

Bbuoreorpagusi.  buoreorpaduueckue  oOmactu:  Heapk-
THYECKasl, MaJleapKTHIECKasi, BOCTOUHAsI, HEOTPOIMYecKast, 3(hHUOmCKast
n aBcTpanmiickas obmactu. OcHOBHbIE OWOMBI cym (1 MupoBoro
okeaHa). CxoJ/IcTBO OMOMOB pa3IMYHBIX 00JACTEW; MPOUCXOKIACHUE U
pa3BuTHE OMOMOB.

HNPEJIMETHBIE PE3YJbTATbBI OBYUYEHU S

Ha ypoBHe 3aioMUHAaHMNS:

* Ha3vieamdb OTHEIbHBIE Onoreorpaduyeckue ooIacT;

" Xapaxmepuzoeams HEApKTUYECKYIO, naueapKTHUECKYIO,
BOCTOYHYIO, HEOTPOIUYECKYIO, J(PHOINCKYd) U  aBCTPAIHUCKYIO
ounoreorpaduveckue 001acT;

*80CNPOU3600UMb OTIPEACTICHHSI OUOJIOTHUECKUX TTOHITHH.

Ha ypoBHe noHnManus:

Xapakmepuzo8ams OCHOBHBIE OMOMBI CymH (1 MUPOBOTO OKeaHa);

“npueooums npumepsl TPYNI PACTEHUN W KMBOTHBIX OCHOB-HBIX
OMOMOB CyIIIH;

00bACHAMb  3aBUCHUMOCTb JKU3HEIEATEIBHOCTH KaXI0r0 Op-
raHnW3Ma OT KITMMAaTHYECKUX M UHBIX 0COOEHHOCTEH OOUTaHHS.

Ha YPOBHE MPUMCHCHHSA B THITMYHBIX CUTYAIIUAX:

" yMemb COOTHOCHUTH OHMOJIOTHUECKHE TMPOILECCHl C TCOPUSMH, HUX
O0OBSACHAIOIINMH.

Ha ypoBHe npuMeHEHUs B HECTAHAAPTHBIX CUTYAIHSX:

% 0000wamy TONyYEHHbIE TPU H3yYCHHH Y4EeOHOTro MarepH-ajia
CBEJICHUSI U TIPEJICTABISTh UX B CTPYKTYPHPOBAHHOM BH/IE;

0000maTe HaOaronaeMbple OHMOJOIMYECKHE M I'eOJIOTHYECKUe
SIBJICHUS ¥ TIPOLIECCHI.
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Tema 6.3
B3AUMOOTHOILEHUS OPTAHU3MA U CPE/JIBI (2/3 u)

VYuenue o Ouoreoneno3ax B. H. CykaueBa. EctecTBeH-HBIC
cooOl1ecTBa KHUBBIX OpPraHW3MOB. bruoreorneno3: OHOIEHO3 M HKOTOIL.
KomnonenTs OMOreoLeH030B: MPOLYLIEHTBHI, KOHCYMEH-TBI,
penyueHTbl. buOLEHO3bI: BHOOBOE  pa3HOOOpaswe, IUIOTHOCTH
nomyIsui, Onomacca.

Abuotnueckne QaxkTopel cpensl. Poms  TemmepaTypsl, OcBe-
LICHHOCTH, BIAXHOCTH W APYrHX (aKTOPOB B KU3HEAEATEIb-HOCTU
cooOmiecTB. MHTEHCHBHOCTh JAeHCTBHS (DakTopa; OrpaHH-YMBAIOLIMN
¢akTop. BzaumozetictBie (pakTOpoB cpelibl, Ipeie-Ibl BBIHOCIHUBOCTH.

buotnueckue Qaxropel cpeapl. WHTerpamus Buga B OHOLIEHO-3€;
sKojiormueckre HumM. lLlemn © ceTw mnuTaHusA. ODKOIOTHYECKas
nupamuza yucen Ouomaccel, sHeprun. Cmena 6uoneHo30B. [Ipu-unHb!
CMEHBI OMOIIEHO30B; (POPMHUPOBAHIE HOBBIX COOOIIECTB.

INPEIMETHBIE PE3YJBTATBI OBYYEHUS

Ha ypoBHe 3anoOMHHaHUSL:

*Ha3vleamb OCHOBHBIC TIOJIOKEHUSI YUeHHs o Ouoreoneno3ax B. H.
Cyxkauena;

“Xapaxmepuzoéams  €CTECTBCHHBIC COOOINECTBA JKUBBIX  Op-
TaHN3MOB;

“xapakmepuzoeams OMOTEOIICHO3 U €r0 YacTH: OMOIIEHO3 U 3KOTOIL;

" xapaxmepuzoeéams aONOTHUECKUE (AKTOPBI CPEJIbI;

*06BACHAMb PONb WHTCHCUBHOCTH JEHCTBUSA (DaKTopa; MOHSI-THS
«OTpaHUUMBAIONIUI (aKTOPY;

" xapaxmepuzo06ams OUOTHYECKUE (PAKTOPBI CPE/IbI;

" .60CNPOU3600UMb ONIPECICHUS OUOJTOTMIECKUX MOHATHH.

Ha ypoBHe noHnManus:

 Xapaxmepu3z06amy KOMIIOHEHTbl OHWOTEOLEHO30B: MPOIY-IIEHTHI,
KOHCYMEHTBI, pEIyLIEHTHI;

% Xapakmepuzoeams 1EIOCTHOCTb KUBOW MPUPOJBI, B3aUMO-CBSA3U U
B3aMMO3aBHCHUMOCTb BCEX KOMIIOHEHTOB Onocepsr;

“Xxapaxmepuzoéamy OWOLIEHO3bI, HUX BUAOBOE pa3zHOOOpasme,
IUIOTHOCTb HOMYJISIIKH, OroMaccy;

 Xapaxmepuzoeams B3aUMOACUCTBHE (AKTOPOB CPEIbl, Mpe-Aeibl
BBIHOCITUBOCTH;

“xapakmepuzoeams UENN U CETH MUTaHHUS;

“Xapaxmepuzoeamy WHTETPALMIO BHIAa B OHOLIEHO3E; CO3/a-HUE
9KOJIOTHUYECKHUX HHUIII, CMEHY OMOIICHO30B;
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" Xapaxmepuz06ams SKOJIOTUICCKUE TMTHUPAMHJIBI YHCEN, OUO-MAacChl,
SHEPTHUH;

" NpUBOOUMb NPUMepbl CBI3EH B )KUBOH IIPUPOJIE;

% 00bsICHAMb TIPUUUHBI CMEHBI OMOIICHO30B; (DOPMHpPOBAHUE HOBBIX
coo011ecTB.

Ha ypoBHE nprMEHEHNS B THINYHBIX CUTYALUIX:

" yMemb COOTHOCHTH JKOJIOTHUECKHE MPOIECCHl ¢ TEOPHAMH, HX
OOBSACHSIOIIUMH.

Ha ypoBHe nprMeHEHHS B HECTaHIAPTHBIX CUTYaIIUsIX:

% 0000Wamb TONYyYCHHBIC TPH HW3YYCHUU Y4YeOHOTOo MaTepu-aiia
CBEJICHUS U MPEJCTABIATh UX B CTPYKTYPUPOBAHHOM BHJIC;
= 0600w amb HAOII0JaeMbIE 3KOJIOTHYECKUE SIBIICHUS U MPO-1IECCHI.

Tema 6.4

B3AMMOOTHOLIEHUA MEXIAY OPI'AHU3MAMMU (5/6

4)

@opMbl  B3aUMOOTHOLIEHUM Mexay opranusmamu. Ilo-
3UTHBHbIE OTHOLIEHMS] — CHUMOHMO3: Koomepauusi, MYyTyaJu3M,
KOMMEHCAIU3M. AHTHOMOTHYECKHE OTHOLICHHUS: XHUIIHUYECT-BO,
napasuTu3M,  KOHKypeHIMs.  lIpoucxoxxaeHne W 3BOJIOLUSA
napasurusma. HelitpanbHble OTHOLIEHUS! — HEUTPAIIU3M.

HPEJIMETHBIE PE3YJIbTATbI OBYUEHUSA
Ha ypoBHe 3annoMuHaHus:

“Hazbleamb  OTHENbHbIE  (OPMBI  B3aUMOOTHOLICHUH  MEXIY
OpTaHN3MaMHu;

“Xxapakmepuszoseams  TO3UTHBHBIC OTHOLICHUS MEXIy Opra-
HU3MaMH;

“Xxapakmepuszoeamb ~ aHTHUOWOTHUYECKHE  OTHOWICHUS  MEXIY
OpTaHN3MaMHu;

“Xapakxmepuzoéamy HEUTpallbHbIE OTHOILIEHHS MEXKIy Opra-
HU3MaMU;

*860CNPOU3600UMb ONPEACTCHUS] OMOTOTMIECKUX TOHATHH.

Ha ypoBHE HOHMMAaHUS:

“Xapakxmepuzoéamv  CyIIHOCTh CHMOHO3a: OCOOCHHOCTH KO-
orepanyy, MyTyalnu3Ma U KOMMEHCAIU3Ma;

“Xapakmepuzo8ams CYIIHOCTh XHWIIHUYECTBA, MapasuTH3Ma U
KOHKYPEHITUU;

 Xapakmepuz08ams MPOUCXOKICHHUE U IBOIIOIHIO IMapa3u-TU3Ma;

“npueooums npumMepvl B3AUMOCBSI3€l OPraHU3MOB B JKHBOM
MIPHUPO/IE;
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00bACHAMb  3aBUCUMOCTD KUBHCACATCIBHOCTH  KaXXJI0ro op-
raHn3Ma OT BCCX KOMIIOHCHTOB 6I/IOI_ICHO3a.

Ha ypoBHE nprMEHEHNS B THINYHBIX CUTYALUIX:

“ymemb COOTHOCUTh OHOJOTHYECKUE TPOIECChI C TEOPUAMHU, HUX
OOBSACHSIOIIMMHU;

*yMemb ONPENCISITh 3HAUCHHE BCeX (POpM B3aMMOJCHCTBHH MEXITy
OpraHU3MaMH B 00CCIICUCHNH IIEJI0CTHOCTH ONOIIeHO3A.

Ha ypoBHe nprMeHEHHS B HECTAaHIAPTHBIX CUTYaIIUsIX:

" 0000Wamb TIONydeHHBIE TPU H3yYEHUH YYeOHOTO MarepH-ajia
CBEJICHUS U NPEICTABIATh X B CTPYKTYPUPOBAHHOM BHJIE;
" 0000Wamb HaOIIIOTaeMble OMOJIOTUYCCKHE SBJICHUS U TIPO-IIECCHI.

Paznen 7
BUOCDEPA U YEJOBEK. HOOC®EPA (9/12 u)

Tema 7.1
BO3JENCTBUE YEJIOBEKA HA ITPUPO/1Y
B I[MPOLIECCE CTAHOBJIEHW A OBLHIECTBA (2/2 u)

AHTpomoreHnsle (akTOpbl BO3ACHCTBHS Ha OMOIIEHO3BI (POJIb
4eJloBeKa B Ipupoje). Ponb naneonuruueckoro yenoBeka
B MCUE3HOBEHHM KPYIHBIX TPABOSIOHBIX M XWIIHUKOB. Hawano smoxu
mpousBoAcTBa nuiiu B Heonure. IlojceuHoe 3emiienenue U BbINac
ckorta. Yuenue B. U. Bepnanckoro o Hoocdepe. AHTPO-TIOLIEHO3HI.

HPEJIMETHBIE PE3YJIbTATBI OBYYEHUS

Ha ypoBHe 3annOMHHaHUSL:

"HA3b16aMb OTAETBbHBIC AaHTPOIIOTeHHBIE (DAKTOPBI;
xapakmepuszoeams pollb YeJIOBEKa B IPHPOJIE;
*60CNPOU3600UMb ONPEACTCHUS] OMOJIOTNIECKUX MOHATHH.

Ha ypoBHe moHnMaHus:

“Xapaxkmepu3oeams POJIb TAICOIUTHIYCCKOTO 4YEIOBEKA B HC-
YE3HOBEHUU KPYIHBIX TPABOSIHBIX U XUIIHUKOB;

“Xapakmepuzoeams POIIb HEOJIUTUYECKOTO UeJIOBeKa B TIpe-
o0pa3oBaHUU JTaHIIIA()TOB;

" 00bACHAMb 3HAYCHUE DPA3BUTHUS 3EMIICNICIHS U CKOTOBOJICT-BA B
(hopMHIpOBaHUY aHTPOIIOIICHO30B;

" xapakxmepuzoeame TIONOXKeHHUsT ydeHus B. WM. Bepnaackoro o
Hoocdepe;
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“npuoOums npumepsl CBA3EH YeNIoBeKa C JPYTUMH BHIIAMH JKHUBBIX
OpPraHU3MOB B IPHUPO/IE;

“00bACHAMb 3aBUCHUMOCTDh IKU3HENCATENBHOCTH KaXIOTO Op-
TaHu3Ma OT BCEOOIINX 3aKOHOB MPUPOJIHI.

Ha ypoBHE npUMEHEHMS B TUIUYHBIX CUTYaLIMSIX:

" yMemb COOTHOCHUTH OHMOJIOTHYECKUE TMPOIECCHl C TEOPHUSMHU, UX
O0OBSACHSIOIINMHU.

Ha ypoBHE npUMeHEeHHUS B HECTAHIAPTHBIX CHTYAIIUsIX:

*0000Wamb TONYyYCHHBIC TPH HW3YYCHUU YYeOHOrOo MaTepu-alia
CBEJICHHS M TIPESICTABIATh UX B CTPYKTYPHPOBAHHOM BH/IC;

= 0600w amb HAOOJaeMble OMOJIOTHYECKHE SIBJICHUS U TIPO-1IECCHI.

Tema 7.2
I[TPUPOJIHBIE PECYPCBI
N NX UCITOJIb3OBAHMUE (2/3 4)

MuHepanbHble, DJHEPreTHYeCKHe W THIIEBBIE PECYpPCHI.
Hewncuepnaemble pecypchl: KOCMHUYECKHE, KIMMATHYECKUE M BOIHBIC
pecypcsl. OTHOCHUTENBHOCTh HEHCUepIaeMoCTH pecyp-coB.
Hcuepmaemple pecypcbl: BO300OHOBISeMble (TUIOAOPOJHME  TOYB,
pacTUTENBHBIN U KMBOTHBII MUpP) U HEBO30OHOBIsIeMble (HE]Th, Ta3,

YTOJIb, PYIbl) PECYPCHI.

NPEAMETHBIE PE3YJIbTATbI OBYUEHUSA

Ha ypoBHe 3anoMuHaHus:

*“Ha3bl6amb OTJIENbHbIE MUHEpaIbHbIE, JHEPTETUIECKHUE U THIIIEBbIE
pecypesl;

 Xapakmepusz06ams HEUCUEPIIaeMble PECYPCHI;

" Xapaxmepuzoeamsy ucuepraeMble pecypchl;

*.860CNPOU3600UMb ONPEACTICHUS OMOJIOTNIECKUX TOHATHH.

Ha ypoBHe noHnManus:

“Xapaxmepuzo6amv ~ OTHOCUTEIHHOCTh  HEHCYEPIIaeMOCTH  pe-
CYpPCOB;

“Xapakmepuzoeams 3HAYCHUE JUIsI 4YEJIOBEKa BO30OHOBIISIE-MBIX
(Tutotopoive MOYB, PACTUTEIbHBIA U KUBOTHBIM MHP) HC-uepIIaeMbIX
pecypcos;

“Xapakmepuzoeams 3HAYCHUE IS YeJIOBeKa HEBO300HOB-ISIEMBIX
(aedTh, Ta3, yroip, pybl) HCUEPIIAEMBIX PECYPCOB;

“npueoOumv  npumepsl PAUOHATBHOTO H  HEPAIMOHAIBHOTO
WICIIOJIb30BAHUS MPUPOIHBIX PECYPCOB;

" 00BACHAMb 3ABUCUMOCTD KHU3HEJIEATEIBHOCTH KKIOTO Ye-JTOBEKa
OT OTHOIIICHUS K HEMCUEPIIAEMBIM U HICUCPIIAEMBIM PE-CypCcam.

68



Ha YPOBHE NPUMECHCHHA B TUIIMYHBIX CUTYAIINAX

“ymemb COOTHOCHUTh OHOJOTHUECKHE IPOLECChl C TEOPUAMH, HX
OOBSACHSIOIINMHU.

Ha ypoBHe nprMeHEHMS B HECTaHIAPTHBIX CUTYaIIUsIX:

" 0000Wamy TIONydeHHBIE TPU H3yYEHUH YYeOHOTO MarepH-ajia
CBEJICHUS U TPEJCTABIATh UX B CTPYKTYPUPOBAHHOM BHUJIE;
= 0000Wamb HaOIIIOJaeMble OMOJIOTUYCCKHE SBJICHUS U TIPO-IIECCHI.

Tema 7.3 . .
INOCJIEACTBHA XO3AUMCTBEHHOU

JEESITEJIbBHOCTU UYEJIOBEKA JIJIS1 OKPYKAIOLLEN
CPEJIBI (2/3 u)

3arpsizHenue Bo3ayxa. [IpuunHbl 3arpsi3HEHUS BO3TyXa

U ux nocienctsus (yBeaudenue cogepxanus SO, u CO, u BIUg-HUE HA
KJIUMaT). 3arps3HeHHe TpPecHbIX BOA U MHpOBOrO OKe-aHa.
AHTpONIOreHHbIE W3MEHEHHs MOYBBI; 3po3usi, (HOpMHUpOBa-HUE
MPOBaJIHLHO-TEPPUKOHOBOIO THUIIA MECTHOCTU. BrnusHue de-nmoBeka Ha
pacTUTENbHBIA W JKUBOTHBIA  MHpP;  COKpAllEHHE  BHJIOBOTO
pa3sHoo0pa3us KUBOTHBIX, pa3pyLIEHHE CETel MUTa-HUs 1 OMOLICHO30B.
PagnoakTrBHOE 3arps3HEHNE.

INPEJMETHBIE PE3YJIbTATBI OBYYEHUS
Ha ypoBHe 3annoMuHaHus:

* HA3bIBAMb IMPUYXHEBI 3arpsA3HCHUA BO3AyXa U UX ITOCJICACT-BUA,

Bﬁxapakmepuaoeamb NPUYXHBI  3arpsA3HCHUA TIPECHBIX BOJA U
MI/IpOBOFO OKCaHa,
Bvcapakmepmoeamb BUBI aHTPOIIOI'CHHBIX W3MECHEHHI II0Y-BbI;

“Xapaxmepuzoeamv BIWSHUE 4YEIOBEKAa HA PACTUTEIbHBIA U
YKUBOTHBIM MU TLJIAHETHI,
. 80CNpOU3B00UMb OTIPEICIICHUS ONOIOTHISCKIX TTOHSTHA.

Ha ypoBHe noHnMaHus:

“Xapaxkmepu3oeams WCTOUYHUKH YBeIHUeHUs copepxkanus SO, u
CO, v BIMsIHYE UX HA KIMMAaT 3€MIIH;

* Xapaxmepuz06amys MPUYUHBI 1 MEXaHU3MbI COKPAIICHHs BUIOBOTO
pa3HOOOpa3usi KUBOTHBIX W PACTEHUH B pPE3ylbTaTe ACATEIbHOCTH
YeII0BEKa;

"\ npugoOUMb npuMepsvl paspyLIeHus ceTeil MUTaHus U OUOoLIe-HO30B;

* npugoOUMb NpuUMepbl PATNOAKTUBHOTO 3arpsI3HEHUS] OKPY->KaroIiei
Cpebl;
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" 00bACHAMb  3aBHCUMOCTH KHUBHCACATCIBHOCTH  KaXXAO0T0  Op-
ranm3sma oOT peI‘HOHaJ'H:HOfI U TI00aJTbHOM DSKOJIOTHYECKOH o00cTa-
HOBKH.

Ha ypoBHE IprMEHEHNS B THINYHBIX CUTYALUIX:

BELyMel”Hb COOTHOCUTH TEXHOJIOTMYCCKUE IIPOIECCHI YeJI0Be4e-CKOM
JACATCIBHOCTHU C UBMCHCHUSIMU B oxpyxca}omeﬁ mpupoac.

Ha ypoBHE IpUMEHEHUS B HECTAHAAPTHBIX CUTYAIIHUSIX:

% 0000Wamb TONYyYCHHBIC TPH W3YYCHUU YYeOHOrOo MaTepu-aiia
CBEJICHUS U MPEJCTABIATh UX B CTPYKTYPUPOBAHHOM BHJIC;

0600w amb HAOMOJaeMble OMOJIOTHYECKHE SBJICHUS U TIPO-IIECCHI.

Tema 7.4
OXPAHA I[TPUPOIbI u TTIEPCIIEKTUBBI

PAILJMOHAJILHOT'O  [IPUPOJIOIOJIE30BAHUSI
(3/4 «)

[TpobaeMbl palMOHAIBHOTO MPHUPOJIONIONB30BAHUS, OXpa-HbI
OPUPOABL: 3aIlUTa OT 3arps3HEHUH, COXpaHCHHE JTaJOHOB U
NaMATHAKOB TPHUPOJBI, O0ECHEYCHHE MPUPOTHBIMH  pPecypcamu
Hacenenus: taHetsl. [IJIK. Oumctka BBIOPOCOB W CTOKOB, OHOIO-
THYECKHe METOAbl OOpBOBI C BpemuTensiMu. Mepbl mo o0pa3oBa-HUIO
9KOJIOTMYECKUX KOMILIEKCOB, YKOJIOTHYECKoe 00pa3oBaHHe.

INPEJMETHBIE PE3YJIBbTATBI OBYYEHUS

Ha ypoBHe 3an1OMHHaHUSL:

“gopmyruposams  TPOOJEMBI  PALMOHATBHOIO  IPUPOOIOIIb-
30BaHU,

Xapakmepuz08ams METOJIbI 3alTUTHl OT 3arpSI3HEHHUN, CO-XpaHEHUS
ATAJIOHOB ¥ MAMSITHUKOB TIPUPOJIBL;

*.80CNPOU3600UMb OTIPEAETICHHSI OMOJIOTUIECKUX TTOHITHA.

Ha ypoBHe noHuManus:

“Xapakmepuzoeams CHOCOObI 00€CIECUYCHUs NPUPOIHBIMU pe-
Cypcamul HaceJIeHUs TUTaHETHI;

“ Xapakmepu306ams MEPBbI 110 OXpaHe MPUPOJIbI;

" npueoOUMsb NpUMepsl CBA3EH B KUBOH MPUPOE;

% 00bsICHAMb HEOOXOIUMOCTh MPHUPOJIOOXPAHUTEIILHOM Jes-
TEIHHOCTH JUIsl 00eCIIeYeHHsT CTaOMIHLHOTO Pa3BUTHS [TUBUIIA3A-1TUY;

*00bACHAMb HEOOXOANMOCTh OYHCTKA BBIOPOCOB UM  CTOKOB,
paclIMpeHHuss TNPUMEHEHHS B IPAKTHKE CEJIbCKOTO0  XO3siCTBa
OHMOJIOTUYECKUX METOJIOB OOPHOBI C BPEIUTEIISIMH.

Ha YPOBHE NPUMEHCHHA B TUIIMYHBIX CUTYAIIHUAX

*“ymemsv OOOCHOBBIBATh HEOOXOAMMOCTH MEp II0 OOpa30BaHUIO
OKOJIOTHYECKMX KOMIUIEKCOB, PAa3BUTHIO HSKOJOTHYECKOro obpa-
30BaHHS.
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Ha YPOBHE NPUMEHCHHA B HCCTAHAAPTHBIX CUTYAIIUAX!

*0000wamy TOJTy4YECHHBIE MPHU H3YYEHHH Y4eOHOro Marepu-aja
CBEIEHHsI U MIPENICTABISATh UX B CTPYKTYPHUPOBaHHOM BHJIE;

= 000CH06b16aMb TIPSIICTABICHUS O IIETIOCTHOCTU XHBOH MPU-POJIH,
TECHBIX B3aUMOCBS3SX M B3aWMO3aBUCHMOCTH BCEX KOM-TIOHEHTOB
ouocdepsr;

 0600wams HaOIIOJaeMbIe OMOJIOTHUECKHE SIBIICHHUS U TIPO-TIECCHI.

Paznen 8
BUOHUKA (6/8 1)

Hcnonb3oBaHue 4eJI0BEKOM B XO3IHCTBEHHOU AEATENb-HOCTU
NPUHIUIIOB OPTAaHHU3AIlMH PACTCHHH W >KUBOTHBIX. DOpPMBI KHBOTO B
MPUPOJIE U UX MPOMBIIIJICHHBIE aHAJIOTH (CTPOUTENb-HBIE COOPYKEHHS,
MAIIFHBI, MEXaHU3MBI, IIPUOOPEI U T. 1I.).

HNPEAMETHBIE PE3YJIBTATBI OBYUEHUSA

Ha ypoBHe 3amrOMHUHaHUSA:

" HA3bI6AMb LIEJIH U 3a1a91 OMOHUKU;

“Xapaxkmepu3o6ams UCIOJIb30BAHUE YCJIOBEKOM B XO3SHCT-BEHHOMN
JeSITENTBHOCTY MPUHITUIIOB OPraHU3aluy PACTEHUN U dKHUBOTHBIX;

*.80CNPOU3600UMb OTIPEACTICHHSI OUOJIOTHUECKUX TTOHITHH.

Ha ypoBHEe TOHUMaHUSA:

*“xapaxmepuzoéams GOPMBI KHBOTO B TMPHPOJE M UX MPO-
MBIIIJIEHHbIE aHAJIOTH;
*\ NpUBOOUMb NpUMepbl AaHATIOTUH B )KUBOH NIPUPOJE U TEXHU-KE;

*“00VACHAMb 3HAYCHHUE HCIIOJb30BAHMS MPUHIMIIOB OpPraHHU-3alldu
pacTeHH! U JKUBOTHBIX B XO3IHCTBEHHOH JIEATEIHHOCTH YEIIOBEKA.

Ha ypoBHe npuMeHEHNS B THINYHBIX CUTYALUIX:

“ymemb COOTHOCHTh OHOJIOTHYECKHE MPOIECChl C TEOPUSIMH, HX
OOBSACHSIOIIUMH.

Ha YPOBHE MPUMCEHCHHSA B HCCTAHAAPTHBIX CUTYAITUAX!

. 0600Wams TOMYyYEHHBIE TPH HU3YYCHWH YYeOHOTO MaTepu-aja
CBEJICHHS U TPEACTABIIATh UX B CTPYKTYPUPOBAHHOM BH/IC;
*06001wamb HaOJII0JaeMble OMOJIOTHYECKHUE SIBJICHHUS U MTPO-1IECCHI.

PesepBHOe Bpemst — 4/3 u.
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ZL

Tema

CopepxaHue

Buabl geatenbHocTn y4yeHukKa

10 KNACC (136w)

Beeaenue (1 4)

MecTo kypca «O6wasn 6uonormus» B cucte-
M€ eCTEeCTBEHHO-HaY4YHbIX OUCLUMNINH,

a Takke B bronornyeckmx Haykax. Lienu n
3agaym kypca. 3HadeHue npegmeTta ans no-
HMMaHWs eANHCTBA BCEro XWUBOTO 1 B3au-
MO3aBMCMMOCTU BCeX YacTen brnocdepsl
3emnu. bruonorusa kak Hayka; npeaMeT n
MeToAbl n3ydeHus B 6uonornn. Obasn
fbuonorua — gucumnnuHa, nsyyarowasi oc-
HOBHbl€ 3aKOHOMEPHOCTM BO3HMKHOBE-
HUSA, Pa3BUTMS N MOAAEPKAHUSA KN3HM HA
3emne; obLasa buonornsa Kak oguH U3 uc-
TOYHMKOB (POPMUPOBAHUSA ANANEKTUKO-
MaTepuanmncTN4eckoro MMPOBO33PEHUS.
O6Lwebronormyeckne 3aKOHOMEPHOCTU —
OCHOBAa pauMOHanbHOro NPMPOLONoNbL30Ba-
HUS; COXpPaHEHUS OKpY>KatoLLLen cpeabl;
MHTEHCUMKaLNM CENbCKOXO3ANCTBEHHO-
ro NPOM3BOACTBA U COXPAHEHWS 300POBbS
yernoBeka.

CBs3b 6MONOrMYeCcKUX QUCUMMITH C ApY-
rMMMKU Haykamu (Xumuen, rsmkon, reo-

XapakTepusytoT o6LLyto Buonormio kak
y4ebHbI NnpeameT 06 OCHOBHbIX 3aKOHaxX
XKM3HW Ha BCEX YPOBHSX €€ opraHM3aumm.
BbISiBNsitOT B M3y4YeHHbIX paHee buonoru-
YeCcKuX AucumnivHax obLume YepTbl opra-
HMU3aLMN pacTEHUN, XXUBOTHbIX, TPMBOB 1
MUKpOOpraHnamoB. O6BACHAT eANHCTBO
BCEro0 XWBOrO 1 B3aNMO3aBMCMMOCTb BCEX
yacten bnocdepbl 3emnu.

CocTtaBnsatT nnaH naparpada




€L

rpadouen, acTpoHOMUEN, UCTOPUEN 1 Op.).
Ponb 6uonorun B oopmMnpoBaHnn Hay4HbIX
npeacTaBrieHnn o Mmpe

YacTsb l. MponcxoxaeHne n HavyanbHbIe 3Tanbl Pa3BUTUS XKU3HU Ha 3emne (18 4)

Pasgen 1. MHoroo6pasue xuBoro mmpa. OCHOBHbIe CBOMCTBA XXUBOW maTepum (/8 4)

1.1. YpoBHu opra-
HU3aLUN XXNBOWN
matepun (3 4)

YKunsHb kak dhopma cyLecTBOBaHUSA mate-
pun; onpedeneHns NOHATUS «KU3HbY.
YKusHb 1 xunBOE BELLECTBO; KOCHOE 1 BUo-
KOCHOe BeLLecTBO buocdepbl. YpoBHU opra-
HW3aUMW XXMBOW MaTepun U NPUHLMNLI UX
BblOeNeHns; MONeKynsapHbIi, cybkneTou-
HbIW, KNETOYHbIW, TKAHEBbLIV U OPraHHbIN,
OpraHU3MeHHbIN, NoNyNsALMOHHO-BUAO-
BOW, BMoLeHOTMYECKNIA 1 BuocdepHbIn
YPOBHMW OpraHmn3auum XmBeoro.
HemoHcmpayus. Cxembl, oTpaxatone
MHOrOYpPOBHEBYI0 OpraHu3aLuio XXMBOro
(opraHn3meHHbIN 1 BUOLIEHOTUYECKUI
YPOBHW)

XapakTepuayloT YPOBHU OpraHusaumnm
XMBOW MaTepuu, BblAensast CUCTEMHbIE
YPOBHU; ONUCLIBAOT OCOBEHHOCTM NpoLec-
COB XW3HEAEATENbHOCTU, XapaKTepHble
Ans kaxgoro yposHs. CocTaBnsAloT nnaH
naparpada. BeinonHsaioT npakTnyeckue
paboTtbl. ObcyxgatoT gemoHcTpaumm (pabo-
Ta B ManbIx rpynnax). Mayyaiot matepu-
anbl 1 BbINOMHAT 3adaHns B paboyen TeT-
pagu u Ha MynbTumegunHoMm CD-npunoxe-
HUK K Y4EeOHUKY

1.2. Kputepum xu-
BbIX cucTteMm (5 4)

EAMHCTBO XMMMYeECKOro cocTaBa XuBow Ma-
TEepWX; OCHOBHbIE IPYNMbl XUMUYECKMX 3re-
MEHTOB 1 Monekyr, obpasyloLme X1Boe Be-
LecTBO 6rocdepbl. KnetouHoe cTpoeHne
opraHn3moB, Hacensowmx 3emnto. ObmeH
BeLecTB (MeTabonuam) u camoperynsiums B
Buonormyecknx cucTteMax; NoHATME O ro-

XapaKkTepusyrT OTNNYUSA XUMUYECKOro
cocTaBa 0O bEKTOB XXUBOW N HEXMBOW Npu-
poabl; O6LWMiA NPUHLMN KNETOYHOW opra-
HM3aunn XXnBbIX opraHnamoB. CpaBHuBa-
10T 0GMEHHbIE NPOLIECChl B HEXMBOW U XK-
BOW NpUPOAE; BCKPbIBAKOT CMbICI peakumi
MeTabonuama. O6BbACHAT MexaHU3MbI ca-
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lpodormxkeHue mabn.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUuka

MeocTa3e Kak YCroBMW CYLLECTBOBaHNS XN-
BbIX cuctem. CamoBoCnponsBeaeHue; Ha-
CNeACTBEHHOCTb Y M3MEHYMBOCTb Kak OCHO-
Ba CYyLLECTBOBAHWS XXUBOW Matepun, nx
NPOsIBNEHNsI Ha PasfnnyHbIX YPOBHAX opra-
Hu3auumm xumeoro. PocTt n passutne. Pas-
APaXUMOCTb; (POPMbI N3OMpaTenbHON peak-
L1 OpraHM3mMoB Ha BHELUHWE BO3OENCTBUSA
(6e3ycnoBHble U yCroBHbIE pedrieKchbl; Tak-
CWChbI, TPOMU3MbI U HAaCTUK). PUTMMYHOCTD
NpOLECCOB XN3HeaeaTeNnbHOCTH; Guonoru-
YecKkne pUTMbI U UX adanTUBHOE 3HAYEHUe.
[nCKpeTHOCTb XMBOrO BelLecTBa U B3auMo-

OTHOLUeHne 4YacTu n uenoro B buocucrtemax.

OHEpPro3aBMCMMOCTb XKMBbIX OPraHU3MOB;
dopmbl NOTpebNeHNs aHeprum.
HemoHcmpayus. Cxembl, oTpaxatone
CTPYKTYpY LapcTB xuson npupogbl. MHo-
roobpasue XnBbix OpraHn3moB. Cxembl 1
Tabnuupl, XxapakTepusytoLime CTpoeHve 1
pacnpocTpaHeHue B brocdepe pacTeHui,
XMBOTHbIX, rPBOB 1 MUKPOOPraHN3MOB.
OcHoeHble noHssmusi. bunonorus.
KusHb. OCHOBHbIE OTNNYNS XUBbIX Opra-
HU3MOB OT OOBLEKTOB HEXMBOM NPMPOabI.
YpOBHW OpraHn3aLmm XnBow MaTepuu.

Moperynauum 6uonorMyecknx cuctem pas-
TNINYHOTO NepapXmMYECKOro YpoBHS. AHanm-
3UpYIOT NPOLECCHl CAMOBOCMPOU3BEAEHNS,
pocTa 1 pa3BuUTUSi OPraHNM3MoB. XapakTe-
pU3YOT HAaCNeACTBEHHOCTb Y U3MEHYM-
BOCTb, 3aMOMUHAIOT MaTepuarbHble OCHO-
Bbl 3TUX cBONCTB. CpaBHMBAOT (HOPMbI
pasgpaXxmnMocTu y pasnuyHblix bruonormye-
ckunx oobekToB. OTMeYaloT 3HaveHue bmo-
FNIOrMYECKNX PUTMOB B NPUPOSE U KU3HU
Yyernoseka. 3anoMuHaloT 3HavyeHne auc-
KPETHOCTM N 3HEPro3aBMCMMOCTH Bronoru-
YeCKNX CMCTeM. XapakTepusyloT MHOroo0-
pasue X1MBOro mupa.

CocTtaBnsaioT nnaH naparpada. BeinonHsa-
10T NpakTnyeckune pabotbl. ObcyxaatoT ge-
MOHCTpauun (paboTa B ManbIx rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAOT 3aa-
HUsi B paboyer TeTpagu 1 Ha MynbTUMe-
AvnHom CD-npunoxeHnm K y4ebHuKy




S.

OO6beKTbl U MeToabl U3yyYeHust B Gronormu.
MHoroo6paswe xumBoro mmpa. HeopraHu-
YecKne n opraHuyYecKkne Morekynbl 1 Be-
LLleCTBa; KNeTka, TkaHb, opraH. MNoHsATre o
LienoCcTHOM opraHuame. Bug n nonynsaums
(obwue npepcraenenus). broreoueHos.
Buocdepa.

YmeHus1. OObACHATL OCHOBHbIE CBOMCTBA
XMBbIX OPraHNM3MOoB, B TOM 4YuCrle 3Tanbl Me-
Tabonusma, camoperynsiumio; NoHsSTUeE ro-
MeocTasa 1 apyrmne ocobeHHOCTU KUBbIX
CUCTEM PasfnINYHOro Nepapxm4ecKkoro ypos-
HS KaK pe3ynbTaT 3BOMOLNN XXMBOIW MaTe-
pun.

MexxnpedmemHbie cesi3u.

bomaHuka. OCHOBHbIEe Ipynnbl pacTeHWIA;
NPUHLMNbI OpraHn3aLnmn pacTUTENbHbIX
OopraHn3moB, rpboB U MUKPOOPraHN3MOB.
3o0s102us. OCHOBHbIE IPYMMbl XXUBOTHBIX;
OTIIMYMS XKUBOTHBIX U PACTUTENbHbLIX Op-
raHM3MoB.

HeopeaHuveckas xumus. Kucnopog, Bogo-
pog, yrnepoa, asoT, cepa, poccop n gpyrue
anemMeHThl MNeprogunyeckomn cucTemsi

. V. MeHpeneeBa, nx oCHOBHble CBOWCTBA.
OpezaHuyeckasi xumusi. OCHOBHbIE rpynnbl
OpraHNYecKknx coeguHeHuin; buonornye-ckme
nonMmMepbl — GeKK, XUpbl U HYKINe-UHOBbIE
KUCMOTbI, yrnesoapl
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lNpodomkeHue mabirn.

Tema

CopepxaHue

Buabl geatenbHocTn y4yeHukKa

Paspen 2. Bo3HukHOoBeHue xkun3Hu Ha 3emne (/10 4)

2.1. Uctopwnsa npea-
CTaBNEHNN O BO3-
HUKHOBEHWM XUN3-
HK (/3 4)

Mwudonorudeckne npeacraeneHus. MNpen-
ctaBneHunst Apuctotens, dmnegokna v apy-
MMX aHTUYHBIX Y4eHbIX. [lepBble Hay4Hble
NONbITKM 06 BACHEHUS CYLLLHOCTW 1 Npouec-

ca BO3HMKHOBEHUS XMN3HK. OnbiTbl ®. Pe-

an, Barnagpl Y. Napees, [1. Huarema; akc-
nepumeHThl J1. MNacTtepa. Teopun Be4YHOCTU
Xn3um I, Pnxtepa u gpyrmx yyYeHbix

(F. Tenbmronby, I'. TomcoH, C. AppeHunyc,

M. Nasapes). MaTeprnanucTnyeckne npeg-
CTaBMNeHUs 0 BO3HWKHOBEHUWN XU3HW Ha 3emne
MpeanochInkn BO3HUKHOBEHUS XXN3HW Ha
3emMne: KOCMUYeCcKne 1 nNnaHe-TapHble
NpeanochINKN; XMMUYECKNE NPea-NOCbINKM
3BOMIOLMN MaTepPUM B Hanpasre-HUm
BO3HWKHOBEHMWS OpraHU4ecknx Mone-Kyn:
nepBuyHas atMmocdepa 1 aBonoLmns
XMUMUYECKNX 3NIEMEHTOB, HEOPraHUYEeCKNX n
OpraHU4ecKmnx MorneKyn Ha paHHUX aTa-nax
pas3sutna 3emnu.

HemoHcmpayus. Cxembl peakuuin agep-Horo
CYHTEe3a; 3BONIOLNS ANIEMEHTOB U He-
opraHuyeckmnx monekyn. Cxembl, oTpaxa-toLme
aTanbl popMUPOBaHUSA NNAHETHBLIX CUCTEM.
Cxema akcnepumeHTos J1. NacTtepa

OnvcblBalOT aHTUYHbIE U CPeHEBEKOBLIE
npeAcTaBneHnss 0 BO3HUKHOBEHUN U CyLL-
HOCTM XU3HU. XapakTepu3yloT nepBble Ha-
YYHbIE MOMNbITKN OO BACHEHUS CYLLIHOCTM U
npouecca BO3HUKHOBEHUS XXN3HW; OMbITbI
. Pegw, Barnagbl Y. MNapses, akcnepu-
MeHThl J1. [acTepa; Teopyn BEYHOCTM XKU3-
HU.

CocTaBnsoT nnaH naparpada. BeinonHa-ort
npaktudeckme pabotbl. O6cyxaatoT ge-
MOHCTpauun (paboTa B ManbIx rpynnax).
M3y4aloT maTepuans! 1 BbINOMHAOT 3aa-
HWUs B paboyer TeTpagu 1 Ha MynbTUMe-
avnHom CD-npunoxeHnm K y4ebHuKy




LL

2.2. CoBpeMEeHHbIe
npeacTaBnexHns o
BO3HWKHOBEHMWM
Xn3HK (/3 4)

CoBpeMeHHbIe NpeacTaBneHnst 0 BO3HUKHO-
BEHUM XU3HK; Barnaabl 3. Ndntorepa,

. QnneHa. OBonounsa XMMUYECKMX ane-
MEHTOB B KOCMWUYECKOM MPOCTPaHCTBE.
O6pa3oBaHue nnaHeTHbIX cuctem. MepBuny-
Hasi aTMocdepa 3emMnu 1 XMMm4eckue
NpPeAanoChINTKN BO3HUKHOBEHMS XU3HMW.
MCTOYHMKM aHEprm 1 Bo3pacTt 3emnu.
YcnoBus cpeapbl Ha apeBHeln 3emrie; Teopusi
A. . OnapuvHa, onbitel C. Munnepa. Xu-
Muyeckas aponouns. Hebrnonornyecknin
CVHTE3 OpraHN4YecKnx CoeauHeHNA.
HemoHcmpayus. Cxembl. KoauepBaTbl.
Annapat Munnepa.

OcHoeHble noHssMus. Teopus akagemu-
ka A. . OnaprHa o NpOMCXOXOEHNM XKIN3-
HK Ha 3emne. buonornyeckas membpaHna.
Bo3HMKHOBEHWE reHeTUYecKoro koaa.
YmeHusi. OBbSACHATL C MaTepuanmcTuye-
CKMX MO3ULMIA NPOoL,EeCC BO3HUKHOBEHUS
XM3HU Ha 3emrie Kak ecTecTBeHHOe cobbl-
THe B LENM 3BOSOLMOHHbIX Npeobpa3soBa-
HWUA MaTeEpPUN B LLENOM.

MexxnpedmemHbie cesi3u.
HeopeaHuyveckas xumusi. NMeprogmnyeckas
cuctema anemeHToB [1. . Mengeneesa.
CeowicTBa pacTBopoB. Teopus aneKkTponum-
THUYecKoW guccoumnaumm.

OpeaHuyeckasi xumusi. lonyyeHne n xu-

XapaktepuayloT XMMuU4eckui, npeaduno-
nornyeckni (Teopus akagemumka

A. W. OnapuHa), buonornyeckun n coum-
anbHbI 3Tanbl PasBUTUSA XMBOW MaTepUu.
OnucbIBaloT 3BOMOLMIO MPOTOBVMOHTOB,
BO3HMKHOBEHUE reHeTuyeckoro koga. Oue-
HMBalOT 3Ha4eHune pabot C. dokca n [Ix.
bepHana.

CocTtaBnsatT nnaH naparpada. BeinonHa-1o1
npaktudeckme pabotbl. O6cyxaatoT ge-
MOHCTpauun (paboTa B ManbIx rpynnax).
WN3yuatoT maTepuansl 1 BbINOMHAOT 3aja-
HKs B paboyen TeTpagu U Ha MynbTUMe-
annHom CD-npunoxeHunmn K y4ebHuKy




8.

lpodomxeHue mabis.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUukKa

MUYECKMe CBOWNCTBA NPEAENbHbIX YrieBo-
[0pOoaoB.

Qu3suka. NoHnsmpytoLLlee nsnyyeHune; no-
HATUE O JoNe U3Nny4YeHus n Guonornyeckon
3awmTe.

AcmpoHomusi. OpraHnsaums nnaHeTHbIX
cuctem. ConHeyHas cUCTEMA, ee CTPYKTY-
pa. Mecto nnaHetbl 3emnsa B ConHeyHom
cucteme

2.3. Teopuwn npowuc-
XOXOEHWNsI NPOTO-
6uononuvepos
(14

Tepmuyeckas Teopusi. Teopus agcopb-
uun. 3HaveHune pabot C. dokca n

[x. BepHana. HuskotemnepaTypHas Teo-
pusi K. CumoHecky n ®. [leHewa. Koauep-
BaTHblE Kannu u nx aponounsi. Teopuu
NPOUCXOXOEHMS MPOTOOUONONNMEPOB.
CBoWicTBa koaLepBaToB: peakumm obmeHa
BELLECTB, CaMOBOCNponsseaeHue. 'mnore-
3a mupa PHK. 3Bontoumnsa npotobnoHToB:
dopmMupoBaHne BHYTPEHHeN cpefbl, NosiB-
rNleHne KaTanu3aTopoB OpraHUYeCKon Npu-
poabl, 3BOMIOLUSI SHEPrETUYECKUX CUCTEM
n meTabonusma; BO3HMKHOBEHUE reHeTu4e-
CKOro Kopa.

HAemoncmpauyusi. Cxembl mupa PHK, pu-
CYHKOB y4ebHuka

OueHunBaloT BKNag MatepuanucTnyeckmx
Teopun B pa3BuTHE NPEeACTaBleHUn O BO3-
HVKHOBEHWM XN3HW. XapaKkTepu3aytoT ru-
notesy mupa PHK.

CocTtaBnsaioT nnaH naparpada. BeinonHsa-
10T NpakTnyeckme pabotel. ObCcyxaarT ae-
MOHCTpauum (paboTa B Manbix rpynnax).
MN3yualoT maTepuansl 1 BbINOMHAOT 3a4a-
HVsa B paboyen TeTpaam v Ha MynbTume-
AvnHom CD-npunoxeHnm K y4ebHuKy




6.

2.4. OBontoumns
NpoTO6NOHTOB
(1)

BO3HWKHOBEHME SHEPrETUYECKUX CUCTEM:
ponb nupodocdaTa. ObpasoBaHue nonmme-
pOB; 3Ha4YeHMe Hecneungnyeckon kaTanm-
TUYECKOW akTMBHOCTU nonunentuaos. Co-
BepLUEHCTBOBaHME MeTabonnmyeckmx peak-
uun. Ponb aHeprun conHeYHoro CeeTa;
BO3HWKHOBEHME POTOCMHTE3A

XapakTepusylT oTAerbHble 3Tanbl Npea-
BGuonornyeckorn IBOMLUN U NOsIBIIEHNE
3HepreTn4yeckux cuctem. [lenatot coobuue-
HME O CYLLHOCTU rMnoTe3 BO3HUKHOBEHUS
6uononumepos. CocTaBnalT NnaH napa-
rpadpa. BeinonHsawoT npakTnyeckme pabo-
Tbl. O6CcyxaatT AeMoHcTpauumu (paboTa B
Manbix rpynnax). Miayyatot matepuansi u
BbINOMHSAOT 3aaHus B paboyen TeTpagu n
Ha MynbTuMeaunHom CD-npunoxeHnn K
y4eOHUKY

2.5. HavyanbHble
aTanbl buonornye-
CKOW 3BOnOLMN
(14)

HayvanbHble aTanbl Guonornyeckomn 3Bonto-
uuun. MNMpokapuoTuyeckue knetkn. Teopuns
CYMOMNOreHeTMYECKOro NPONCXOXKAEHNS
3yKapuvoTUYECKOMN KNETKM U ee JoKa3a-
TenbCTBa; BO3HUKHOBEHWE hOTOCUHTESA,
3YKapuoT, MOMOBOro NpoLecca u MHOro-
KNeTo4YHOCTU. Teopumn NponcxoxaeHus
MHOMOKMEeTO4YHbIX opraHn3mos (3. lek-
kenb, M. N. MeuHukos, A. B. ViBaHoB).
HemoHcmpauyus. Cxembl BO3HUKHOBE-
HWSI OOQHOKINETOUYHbIX 3YKapuoT, MHOToKme-
TOYHbIX OPraHM3moB, pa3BUTUS LLApCTB
pacTeHWU 1 XNBOTHbLIX, MPeACTaBNEHHbIX
B y4yebHuKe.

OcHoegHbIe noHsimus. Teopus akage-
mMuka A. L. OnaprHa o NponcxoXgeHnn
Xn3HM Ha 3emne. buonornyeckas membpa-

XapakTepuayloT HavanbHble atanbl 6uono-
rmyeckon apontounn. OnpegenstoT duno-
reHeTN4Yeckme CBA3N B XXMBOW NpMpoae U
CpaBHMBAIOT MX C €CTECTBEHHOW Kraccudu-
Kaumewn XunBbIX opraHnamoB. OnucbiBaloT
rmnoTesy cumbuoreHesa B MPOUCXOXAEHUM
aykapuoT. CpaBHMBAIOT MMNOTE3bl BO3HUK-
HOBEHMS MHOIOKMEeTOYHbIX.

CocTtaBnsatT nnaH naparpada. BeinonHsa-
10T NpakTnyeckme pabotel. ObCcyxaarT ae-
MOHCTpauum (paboTa B Manbix rpynnax).
M3y4yaloT maTepuans! 1 BbINOMHAOT 3ada-
HUs B paboyer TeTpagu 1 Ha MynbTUMe-
avnHom CD-npunoxeHnm K y4ebHuKy
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lMpodormxeHue mabin.

Tema

CopepxaHue

Buabl peATensHOCTH yYeHuKa

Ha. BO3HMKHOBEHWE reHeTUYecKoro koaa.
Mwup PHK.

YmeHus. O6bACHATL C MaTepuanucTuye-
CKUX NO3ULMIA NPOLIECC BO3HUKHOBEHUS
XM3HW Ha 3emne Kak eCcTeCTBEHHOE COObI-
TWE B Lienu 3BOMIOLMOHHbBIX Npeobpa3sosa-
HWA MaTepun B LIENOM.
MexnpedmemHsbie cesisu.
OpeaHuyeckas xumus. lNonyyeHue n xu-
MUYEeCKMe CBOMNCTBA NPeaesbHbIX YrneBo-
O0pOoaoB.

@u3suka. NloHnsupytoLee nanyyeHune; no-
HSTUE O Jone U3ny4yeHuss n Gronornyeckon
3awmTe.

AcmpoHomusi. OpraHmsaums NnaHeTHbIX
cuctem. ConHevHasi cuctema, ee CTPyKTy-
pa. MecTto nnaHeTbl 3emnsi B ConHe4vHon
cucteme

YacTb Il. YueHune o knetke (47 )

Paspen 3. Xumunyeckas opraHmsaums knetku (16 4)

3.1. HeopraHwnye-
CKune BellecTBa,
BXogsLume

OneMeHTHbIN CoCcTaB XXUBOro BellecTsa
6uocdepbl. PacnpocTpaHeHHOCTb 3N1EMEH-
TOB, UX BKnag B obpa3oBaHuMe X1BOW MaTe-

XapakTepuayoT XMMUYECKNEe 3NeMEHTbI,
o6pasyoLume XMBOE BELLECTBO; pasnvyaioT
Makpo- ¥ MUKpO3rieMeHTbl. OnuckiBatoT




18

B COCTaB KIETKM
(24)

pun 1 06BLEKTOB HEXMBOW Npupoabl. Mak-
pO3nemMeHTbl, MUKPOINEMEHTbI; MX BKMag B
obpa3oBaHne HeopraHN4YeCcknx n opraHu-
YeCKMX MONEKYI XUBOro BelecTsa. Heop-
raHM4eckne MoneKyrsbl XXMBOro BeLlecTBa:
BOZa, €ee XMMU4Yeckne cBorucTea n bruonoru-
Yyeckas ponb: pacTBopuTenb rmapodunb-
HbIX MOJIEKyr, cpefa NpoTeKkaHust Guoxm-
MUYECKMNX NPEBPALLEHMWIA; PONb BOAbI B
KOMNapTMEHTanm3aumm n MexXmMoreky-
NSIPHbBIX B3aUMOAENCTBUSAX, TENNOPEryns-
umnsa n ap. Conu HeopraHNYEeCKUX K1CMoT,
nX BKNag B obecneyeHne npoLeccoB Xuns-
HeaeATenbHOCTU 1 NoaaepXKaHne roMeo-
cTasa. Ponb KaTMOHOB 1 aHMOHOB B obecre-
YEHUN NPOLIECCOB XN3HEAEATENbHOCTH.
OcMoC 1 0CMOTHYECKOE AaBMNEHNE; OCMOTH-
YecKoe NOCTYNSIeHNe MOSEKYS B KNETKY.
BydepHble cuctembl KNETKN 1 OpraHn3ma.
HemoHcmpauyus. Nepunognyeckas cucte-
ma anemeHToB [1. I. MeHgeneesa. CTpyk-
Typa 1 cBoncTBa 6MOaNeMeHTOB

HeopraHu4ecKe MoneKyInbl XXUBOro BeLle-
CTBa, X XMMU4YEeCKMe CBOMCTBa 1 bruonoru-
YeCcKyto porb.

CoctaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotbl. ObcyxaatoT ae-
MOHCTpauum (paboTa B Manbix rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAOT 3aa-
HUsi B paboyert TeTpagu 1 Ha MynbTUMe-
avnHom CD-npunoxeHnm K y4ebHuKy

3.2. OpraHuyeckne
BellecTBa, BXoas-
LiMe B COCTaB KreT-
Kn (14 4)

OpraHuyeckne monekynsl. buonoruye-
ckue nonuvepbl — 6enkn. CTpykTypHas
opraHusauus Monekyn 6enka: nepeuy-
Hasl, BapnaHTbl BTOPUYHON, TPETUYHANA U
YeTBEepPTUYHAS; XUMUYECKNE CBA3M, UX
yaepxusatowme; donguHr. Ceorictea 6en-
KOB: BOJOPaCTBOPUMOCTb, TepMOnabunb-

XapakTepuayloT opraHm4eckme Moreky-
nbl: 6ronornyeckme nonumepbl — G6enkuy;
CTPYKTYPHYIO OpraHu3auunio n yHKUuu;
YrneBoAbl, UX CTPOEHUE U BUOMNOrNYECKYIO
POSb; XXMPbl K&K OCHOBHOWN CTPYKTYPHbIN
KOMMOHEHT KNETOYHbIX MEMOPaH 1 NCToY-
HWK SHepruun. XapakrepuayoT, on1cbiBa-
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lpodormxkeHue mabn.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHuka

HOCTb, MOBEPXHOCTHbIV 3apag v Apyrue;
aeHatypauusa (o6patumas n HeobpaTtu-
Mas), peHaTypauns — Guonorm4eckuni
CMbICI U NpaKkTuyeckoe 3HaveHne. PyHk-
unn 6enkoBbix Monekyn. buonoruyeckne
KaTanusaTopbl — 6enku, nx knaccuduka-
uus, CBOWCTBA M ponb B obecneveHunn npo-
LieCCOB Xu3HeaesaTensHocTu. Perynsartop-
Hast 1 NHOPMALMOHHO-KOMMYHMKaTUB-
Hasi porb 6enKkoB; TpaHCNOPTHbIE U
AsuratencHole 6enku; aHTuTena.
YrneBoabl B XXU3HWU PaCTEHNN, KUBOTHbIX,
rpmboB 1 MUKpoopraHuamoB. CTPyKTypHO-
yHKLMOHanNbHbIe 0cobeHHOCTU opraHusa-
L1 MOHO- 1 ancaxapuaos. CTpoeHune u
Buonoruyeckas ponb 6nononumepos — no-
nvucaxapuios.

Knpbl — OCHOBHOW CTPYKTYPHbIA KOMMO-
HEHT KIeTOYHbIX MemMBpaH 1 NCTOYHUK
aHeprum. OcobeHHOCTU CTPOEHUS XXUPOB U
NMNoMaoB, Nexatume B OCHOBE MX (OYHK-
LMOHanNbHOM aKTUBHOCTW Ha YPOBHE KneT-
KM 1 LEenocTHOro opraHnsma.
HyknewnHosble knucnotbl. JHK — moneky-
nbl HACNeACTBEHHOCTU; UCTOPUS U3yye-
HUHA. YPOBHM CTPYKTYPHOW OpraHunsaumu;

10T 1 3apucosbiBatoT [HK kak monekynbl
HacneacTBeHHOCTU. 3anoMuHaloT npouecc
pegynnukaumm JHK 1 ero sHayeHue.
Pasnuuaiot cTpykTypy 1 doyHkuun PHK.
OnvcblBaloT npouecc nepegady HacneacTt-
BEHHOWN UH(popMaLmmn 13 sapa B uuTonnas-
My — TPaHCKPUMLMIO.

CocTtaensatT nnaH naparpada. BeinonHa-
10T NpakTnyeckne padbotbl. ObCyxaatoT ae-
MOHCTpauun (paboTa B ManbIx rpynnax).
M3y4aloT maTepuans! 1 BbINOMHAOT 3aa-
HUsi B paboyert TeTpagu 1 Ha MynbTUMe-
annHom CD-npunoxeHumn K ydebHuky
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CTPYKTYpa NOMAMHYKNEOTUAHbIX Lenen,
npaBuIIo KOMMEMEHTApPHOCTN — NPaBUIIo
Yapradda, asonHasa cnvpans (Ox. YOTCOH
n ®. Kpuk); 6uonoruyeckas pone JHK.
"eHeTuyeckuin koA, ceBoncTBa koga. ['eH:
CTPYKTYpa v (OYHKLMK; FeHbl, KOAMPYIO-LLne
PHK, MobunbHble reHeTu4eckme arne-
MeHTbI. [eHOM; reHOM YenoBeka.

PHK: wuHMoOpMaLunoHHbIe, TpaHCNOpTHbIE,
pubocomarnbHble, KaTanuTuieckme wn pery-
NATOPHbIE.

Pegynnukauma OHK, nepegaya Hacneact-
BEHHOW UHOPMaLUMKN 13 NOKOMNEeHUs B Mo-
KOmneHwe.

Hemoncmpayus. O6beMHble Mmogenm
CTPYKTYPHOW OpraHusaLumumn 6rnonormye-ckux
nonMMepoB: 6ernKkoB 1 HYKNEeNHOBLIX KUCIOT;
UX CpaBHEHME C MOAENSAMU UCKYC-CTBEHHbIX
nonnumepos (MONMBUHWAXITOPUS,

v ap.).

OcHoeHble noHssmusi. OpraHmyeckme u
HeopraHu4eckune BeLlecTBa, obpasyoline
CTPYKTYPHbIE KOMMOHEHTbI KMETOK.
MexxnpedmemHble cesi3u.
HeopezaHudeckas xumusi. XuMmmyeckme
cBasn. CtpoeHune BewectBa. Okncnutens-
HO-BOCCTaAHOBUTESbHbLIE PEAKLMN.
OpezaHuyeckasi xumusi. NMpUHLMNBI OpraHn-
3aUUKN OpraHNYEeCKMX COeaANHEHUN. YTneBo-
Obl, X1pbl, 6€MKK, HYKNENHOBbIE KUCMOTbI.
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lMpodormxeHue mabin.

Tema

CopepxaHue

Buabl peATensHOCTH yYeHuKa

®u3uka. CBOWCTBA XMOKOCTEN, TEMNOBbIE
ABMNEeHUs. 3aKOHbl TEPMOANHAMUKNA.
JlabopamopHas paboma. depmeHTa-
TMBHOE pacLiensfieHre nepokcmaa Bogopoaa
B TKaHsIX opraHmama. OnpegeneHue Kpax-
Mana B pacTUTENbHbIX TKaHSX

Pasgen 4. Peanusauusa HacneacTBeHHOW uHdopmauum. Metabonuam (/11 4)

4.1. AHabonunam
7 W)

COBOKYNHOCTb peakuuii Gruonornyeckoro
CUHTEe3a — nnactu4eckmm obmeH, nnn aHa-
bonuam. Perynsaums akTMBHOCTM reHOB Npo-
KapuoT; OMepOoH: ONepoHbI MHAYUnbenbHbIe
n penpeccnbenbHble. Perynaumnsa akTuBHoC-
TN reHoB 3ykapuoT. CTPYKTypHas 4acTb re-
Ha. PerynatopHas yacTb reHa: npoMoTopbl,
3HXaHcepbl U nHcynaTopel. MNepegaya Ha-
cnefcTBeHHOM nHdopMaumm 3 aapa B LUTo-
nnasmy; TPaHCKPUNUUSA, TPAHCKPUMLIMOH-
Hble dakTopbl. CTpykTypa AHK-cBA3bIBatO-
wux 6enkos. MpoueccuHr PHK; cnnancutr,
anbTepHaTUBHbIN cnnamcuHr, buonoruye-
CKMI CMbICN 1 3HaveHne. MexaHnam obecne-
YeHus cnHTesa benka; TpaHCNAUUs; ee CyLy-
HOCTb U MexaHu3m, ctabunsHocTb MPHK 1
KOHTPOJb 3KCMNPECCUN rEHOB.

OnwnceblBalOT CTPYKTYpPY reHOMa npokapu-oT;
XapaktepusytoT paboTy nHayumbenb-Horo n
penpeccubensHoro onepoHa. Pa3bu-patot
CTPOEHME FEHOB 3yKapuoT, BblAens-1oT
CTPYKTYPHYHO U PErYNSATOPHbIE YacTu reHa.
CpaBHuBaloT NpoLecc TpaHCKPUM-LumM reHoB
y NpO- 1 3yKapuoT. XapakTepu-3yoT
NPOLECCUHT 1 BbIAENSIIOT ero buo-
rniormyeckoe 3HadeHue. BoisBnsioT mexa-
HU3MbI perynsaumm aKCnpeccumn reHos.
XapaKkTepuaylT NpoLecc TpaHCAsaLun.
CoctaensatoT nnaH naparpada. BeinonHsa-tot
npakTtudeckue pabotbl. O6cyxaatoT
AeMoHcTpaumm (paboTta B Manbix rpynnax).
M3y4aloT maTepuansl 1 BbINOMHAT 3aa-
HUs B paboyer TeTpagn 1 Ha MynbTUMe-
avnHom CD-npunoxeHnm K y4ebHuKy
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KaTtanutunyeckuii xapaktep peakumii 06-
MeHa BellecTB. Peanusaunsa HacneacTBeH-
HOW MHdopMaLmn: BUONOrMYECKn CUHTES
©€enkoB 1 ApYrMx OpraHN4Yeckux Morekys B
KneTke.

HAemoHncmpauus. Nnactnyecknin obmeH:
6uocuHTes 6enka n potocmHTes (Mogenm —
annnukauum)

4.2. DHepreTuye-
CKuh obMeH — Ka-
Tabonumam (2 4)

OHepreTuyeckmmn obmeH; CTpykTypa u
dyHKumMn AT®. 3Tanbl 3HEPreTU4EeCKoro
obmeHa. ABTOTPOMHbIN N reTepoTPOdHbIN
Tvnbl obmeHa. AHaspobHoe 1 aspobHoe
pacLuensieHne opraHu4ecKnx Mosekys.
MogroToBMTENbBHbLIN 3Tar, Posb NN30COM;
HenonHoe (beckncnopogHoe) pacLuenne-
Hue. MonHoe K1McnopogHoe oKUCneHne; no-
Kanusaums npoLeccoB B MUTOXOHAPUSIX.
ConpspkeHve pacluenneHus rnioko3sbl B
KneTke ¢ pacnagom u cuHteaom AT®. Kowm-
napTMeHTanusauus npowueccos Mmetabonus-
Ma 1 nokanusauus cneumdudeckux gep-
MEHTOB B MeMbpaHax onpefeneHHbIX Kne-
TOYHbIX CTPYKTYp. [TOHATME O romeocTase;
NPUHLUMMbI HEPBHOW N SHOOKPUHHOW pery-
NSAUUKM NPOLIeCCOB NpeBpaLleHns BEeLLeCcTB
W 3Hepruu B KneTke.

HemoHcmpayusi. CxemMbl nyTen metabo-
nvu3ma B KrneTke. QHepretTuyecknii obmeH
Ha npyMepe pacLlensieHns rmKo3bI.

MpuBOAAT NpUMEpbI 3HEpreTnyeckoro 06-
mMeHa. OnucbiBatoT NPOLLECChl CMHTE3a
AT®. BoinucbiBatoT peakumm beckmcno-
POLHOro 1 a3apoBHOro pacLlenneHust rmko-
KO3bl.

CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckme pabotbl. ObCcyxaarT ae-
MOHCTpauun (paboTa B ManbIx rpynnax).
W3yuatoT maTepuansl 1 BbINOMHAOT 3aja-
HKs B paboyen TeTpagn U Ha MynbTUMe-
annHom CD-npunoxeHunm K ydebHuky
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lpodomxeHue mabis.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

CxeMbl, OTpaxatoLLye NpUHUMNbI peryns-
uum meTtabonuama Ha ypoBHe LienoCcTHOro
opraHuama

4.3. ABTOTPOMHbIN
TMn obmeHa (/2 4)

doTocmHTE3; cBETOBasA hasa u 0cobeHHOoC-
TN opraHusauum TUNakouaoB rpaH, aHep-
reTnyeckas LLeHHOCTb. TemHoBas ¢asa ¢o-
TOCMHTE3a, NPOLIECChI, B HEW NpOTEeKato-
LiMe, NCnonb3oBaHne aHepruun. Tunbl
HOTOCUHTE3a M UCTOYHMKM Bogopoaa Ans
06pa3oBaHNs opraHNYecKknx MONeKyr; pe-
aKLMM CBETOBON U TEMHOBOM hasbl hoTo-
CUHTEe3a. XeMOCUHTES.

Hemoncmpayus. Cxema umkna Kpebca.
Cxembl pasnumyHbix opm hoToCcKHTESa,
uunkna KanbBuHa; cxembl XeMOCUHTE3a

XapaktepuayrT 1 06bACHAIT cobbITuA
hOoTOCKHTE3a: peakLum CBETOBON 1 TEMHO-
BOW dhasbl. XapaKkTepuayrT 1 NpUBOAST
nprvMepbl XeMOCUHTE3a. XapaKkTepusyoT
pornb POTOCMHTE3a N XeMOCHHTE3a B 3BO-
nounn.

CocTtaensatT nnaH naparpada. BeinonHa-
10T NnpakTnyeckme pabotel. O6CcyxaatoT ae-
MOHCTpauum (paboTa B Manbix rpynnax).
W3yuatoT maTepuansl 1 BbINOMHSAOT 3aja-
HKs B paboyen TeTpaan U Ha MynbTUMe-
annHom CD-npunoxeHunm K ydebHuky

Paspen 5. CtpoeHue u oyHKUUM knetok (20 4)

5.1. MNpokapnoTu-
Yyeckas kneTka
(34)

Mpegmet u 3agauun ymtonornn. Metoapl
N3y4YeHUs KNEeTKN: CBETOBAsI U SNEKTPOH-
Hasi MMKPOCKOMUS; BUOXUMUYECKME U NM-
MyHoOmorm4eckme metogpl. [lsa Tvna kne-
TOYHOWM OpraHuM3aLmmn: NpokapmoTuyeckmne
N aykapuoTmyeckue kneTtkn. CTpoeHune un-
Tonna3mbl 6akTepmanbHOWM KNEeTKK; Noka-

XapakTepu3ayoT hopMy 1 pa3mepbl Npoka-
PUOTUYECKMX KIIETOK; CTPOEHME LUTO-
nnasmbl, opraHusaumio metabonuama,
hbYHKLMM reHeTuYeckoro annaparta 6akTe-
pwii. OnucklBatloT Npolecc cnopoobpasosa-
HUWSI, ero sHa4YeHue Ons BbhkuBaHUA GakTte-
pWii NpY yXyALWeHUn YCroBuii CyLLecTBo-
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nun3aumsa pepMeHTHbIX CUCTEM U OpraHu3a-
uns metabonuama y npokapuoT. [eHeTuve-
ckuin annapat 6akTepuii; 0cOOeHHOCTU pe-
anusauun HacnegcTBeHHON MHopMaLuuu.
OcobeHHOCTU Xn3HeaeATensHOCTN bakre-
puin; aBTOTPOMHbIE N reTepoTPodbHbLIE BakTe-
pun; aspobHble n aHadpobHble MUKpoopra-
Hu3mbl. Cnopoobpa3soBaHune n ero Guonoru-
Yyeckoe 3Ha4veHue. PasmHOXeHue; NonoBown
npouecc y 6aktepun; pekoMmobuHaumu. Mec-
TO M pPOSib NPOKapUoOT B OMOLEHO3ax.
HemoHncmpayus. NpuHunnuanbHble
CXeMbl YCTPOMCTBA CBETOBOIO U 3N1EKTPOH-
HOro Mukpockona. Cxembl, NNNOCTPUPYHO-
LMe MeToAbl NpenapaTMBHON Buoxummnm n
nmmyHonorun. CTpoeHue KNeTok pasnuy-
HbIX NPOKapPUOT.

OcHoeHble noHssmusi. [poKapnoTbl: CUC-
Tematuka; 6akTepuun; oTaenbHble NpeacTa-
BUTENM: LmaHobakTepnm 1 MUKONNasmel.
dopma 1 pasmepbl NPOKaPUOTUHECKNX
KNeToK

BaHWs; pa3MHOXeHWe npokapunoT. OueHu-
BalOT MECTO U POMb NPOKapuoT B BroLieHo-
3ax.

CoctaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotbl. ObcyxaatoT ae-
MOHCTpauum (paboTa B Manbix rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAOT 3aa-
HUsi B paboyert TeTpagu 1 Ha MynbTUMe-
avnHom CD-npunoxeHnm K y4ebHuKy

5.2. QykapuoTnye-
cKkasl kneTka
(19 v)

LinTonnasma aykapmoTU4ECKOM KNETKM.
MeM6paHHbIV NPUHLUM OpraHu3auunn Kne-
TOK; CTpOEeHMe bronornyeckon meMmopaHsl,
Mopdonormyeckmne n pyHKUMOHanbHbIE
0C0BeHHOCTU MeMbBpaH pasnnYHbIX KNeTou-
HbIX CTPYKTYp. OpraHensbl LMTonna3smsl,
MX CTPYKTYypa u pyHKUMK. HapyxHasa

XapakTepuayoT LuTonnasmy aykapnoTtu-
YeCKOWN KNeTKW: opraHensbl LMTonnasvel,
UX CTPYKTYPY 1 OYHKLUUKN. XapakTepuay-
0T TPAHCNOPT BELLECTB B KNETKY U U3 Hee:
darounTos u nnHouMTo3. OB BACHAIT CO-
ObITVSA, CBA3AHHbIE C BHYTPUKIETOUYHbLIM
nuLeBapeHneM, nogyepkmBas ero 3Have-




88

lpodormxkeHue mabn.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

uuTonnasmartumdeckas membpaHa, aHOo-
nnasmartmyeckas cetb, annapat [lonbaxu,
NN30COMbl; MEXaHM3M BHYTPUKITETOYHOIO
nuwesapeHns. MUTOXOHOPUM — aHepre-
TUYECKME CTaHLUNWN KIETKN; MEXaHMN3MbI
KIeTOYHOro AbixaHusi. Pubocomsl n nx
ydacTtue B npoueccax TpaHcnsuuu. Kne-
TOYHbIN LeHTp. OpraHonabl ABUKEHUS:
XIYTUKN U pecHuYkn. LiutockeneT. Cne-
LManbHble opraHonabl LMTONMa3Mbl: CO-
KpatuTenbHble Bakyonu n ap. Baaumogen-
CTBWe opraHongoB B obecneyeHnn npouec-
coB meTabonuama.

KneTouyHoe S4p0 — LEHTP ynpasneHus
XKN3HEOEeATENbHOCTbIO KNeTKU. CTPYKTy-
pbl KNETOYHOrO sapa: saepHast obonoyka,
XpomaTuH (reTepoxpomMaTuH 1 ayxpoma-
TWH), 9apbIwko. Kapyonnasma; xummye-
CKUI COCTaB W 3HAYeHne Ans XusHeages-
TenbHOCTU aapa. QuddepeHunansHas
aKTMBHOCTb reHOB; 3yXpoMaTuH. XpOMOCO-
Mbl. CTpyKTypa XpOMOCOM B pasfnyHbie
Nnepuoabl )KM3HEHHOTO LIMKIA KNETKU; Ka-
pUOTUM, MOHATUE O FOMOSOTMYHBIX XPOMO-
comax. unnouaHbIi U rannouaHbii Habo-
pbl XPOMOCOM.

Hve Ans opraHnama. OTmeyvaloT 3HadYeHne
umMTockeneta. XapakTrepusyoT BKIIHOYe-
HKS, 3HaYeHre 1 ux ponb B MeTabonmame
KneTok. XapaKTepusyloT KneToyHoe a4po
KaK LleHTp ynpaBneHus XusHeaeaTenbHo-
CTbIO KNETKW; CTPYKTYPbI SApa (saepHas
0601n04Kka, XpOMaTuH, AOPbILLKO).
BoeinonHsatoT npaktuyeckue pabotbl. Co-
CTaBnAT nnaH naparpada. BeinonHsoT
npakTtudeckue pabotbl. ObcyxaaT ae-
MOHCTpauum (paboTa B Maneix rpynnax).
MN3yualoT maTepuansl 1 BbINOMHAOT 3a4a-
HVsa B paboyen TeTpaam v Ha MynbTume-
avnHom CD-npunoxeHnm K y4ebHuKy
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Hemoncmpayus. Mogenv knetkn. Cxe-

Mbl CTPOEHUSI OPraHOUAOB PACTUTENBHON U

XMBOTHOM KneTku. MukponpenapaTbl
KIETOK pacTEHUI, XXMBOTHbIX U OAHOKMEe-
TOYHbIX rpnBOB.

JlabopamopHasi paboma. /13yyeHve
CTPOEHNSA pacTUTENBHON U XXUBOTHOMN
KNeTkn nogd Mukpockonom. HabnogeHue
3a ABMXXEHMEM LMTONMa3Mbl B pacTUTENb-
HbIX KrneTKax.

OcHo8HbIe MoHsMus1. Qykapnotuyeckas
KneTka; MHoroobpasune aykapuoT; KNneTk1
OLHOKNETOYHbIX N MHOTOKNETOYHbIX opra-
Hu3moB. OCOBEHHOCTU pacTUTENLHOM U
XXVUBOTHOW KMNETOK. A4po 1 untonnasmva —
rmaBHble COCTaBHble YacTu knetku. Opra-
HouAbl LMTONnasmbl. BkntoveHns. Xpomo-
COMbI, X CTpoeHune. AnnnongHbln 1 ran-
novaHeln Habopbl xpomocoMm. Kapuotun

5.3. XKu3HeHHbIN
LMK KIETKN.
[eneHne kneTok
(44)

KneTku B MHOrOKNeTO4YHOM OpraHuM3Me.
MoHaTne o guddepeHUnpoBKe KNeTok
MHOFOKMETOYHOro opraHnama. XusHeH-
HbIV LMK KNEeToK. TkaHn opraHnama ¢
pa3HOM CKOPOCTbLHO KNETOYHOro o6HoBMe-
HWsi: OBHOBRSIIOLLMECS, pacTyLLmMe U cTa-
OunbHble. PasmHoxeHne kneTok. MutoTu-
YecKuUi LMKN: nHTepdasa — nepuog,
NnoAroTOBKM KNeTKW K AeNneHuto, pegynnu-
kauuna OHK; mutos, dpasbl MUTOTUYECKOTO

OnpenensoT ponb KNeTku B MHOMOKNeTou-
HOM opraHuame. Pa3bacHAOT NOHATHNE O
andpdepeHUMpoBKe KNETOK MHOMOKMNEeToY-
Horo opraHusma. OnuceiBalOT MUTOTUYe-
CKUI UMKN: nHTepasy, dasbl MUTOTUYE-
CKOro geneHust u npeobpasoBaHns XpoOMO-
COM; BUOMOrMYECKMIA CMBICI U 3HAYEHME
mMuTo3a (becrnonoe pasmHOXeHWe, pocT,
BOCMOSIHEHME KMNEeTOYHbIX NoTepb B hU3N0-
FIOrMYecKmnx 1 NaTonornyeckux ycrnosu-
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lpodormxkeHue mabn.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

AenexHns n npeobpasoBaHNst XPOMOCOM B
HuX. MexaHn3am obpa3oBaHus BepeTeHa ge-
NEHNSA N PaCXOXOEHUSA AOYEPHUX XPOMO-
com B aHadpase. buonorndeckun cmbicn
MmnTo3a. bruonornyeckoe 3aHa4yeHne MmTo3a
(6ecnonoe pa3mHoXeHWe, poCT, BOCMOHe-
HWe KNeTOYHbIX NoTePb B hnsnonornye-
CKMX M NaTosiormyecknx ycnosusx). Pery-
NAUUS KU3HEHHOMO LMKNa KNeTKNU MHOro-
KNeTo4yHoro opraHuama. PakTopbl pocTa.
3anporpammupoBaHHas KneTovHas rv-
0enb — anonTos; perynsauusi anonTtosa.
MoHaTne o pereHepauun. HapyweHusa uH-
TEHCMBHOCTW KINETOYHOIO PasMHOXEHUA U
3aboneBaHus YenoBeEKa U XKUBOTHbIX: TPO-
duyeckme A3Bbl, 4OOPOKa4YECTBEHHbIE U
3110Ka4eCTBEHHbIE OMYXOnu 1 Ap.
HemoHcmpayusi. Purypbl MUTOTUYECKO-
ro AeneHnst KNeTku B KOpeLLKe nyka nog
MMKPOCKOMOM 1 Ha cxeme. ['ncTonormnye-
CKne npenaparTbl pa3nnYyHbIX TKaHen mne-
KonuTaLwmx. CxeMbl CTPOEHMSA pacTu-
TeNbHbIX U XXMBOTHBIX KIETOK Pa3fnNYHbIX
TKaHeW B npouecce genexHuns. Cxembl nyTen
pereHepauun OpraHoB M TKaHEN Y XXMBOT-
HbIX Pa3HbIX CUCTEMATUYECKMX rpynn.

ax). OnUcbIBalOT MEXaHU3Mbl perynauum
KNeToYHOro AeneHns 1 anonTosa.
CoctaBnsioT nnaH naparpada. BeinonHsi-
10T NpakTnyeckne pabotel. O6cyxaatoT ge-
MOHCTpauun (paboTa B ManbIx rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAOT 3aa-
HuUs B paboyen TeTpagn U Ha MynbTUMe-
annHom CD-npunoxeHunmn K y4ebHuKy
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OcHo@8HbIe NoHsimusi. YKU3HEHHbIN U
MUTOTUYECKUIA LMKIbI KNETKU; MUTO3.
Buonornyeckuin cmbicn U 3Ha4eHne MUTO-
3a. LIMKNWHbI 1 KMHa3bl B perynsuymm mMu-
TOTUYECKOro LMkna. 3anporpaMMmnpoBaH-
Has KneTovHasa rmbenb — anonTos

5.4. OcobeHHoCTHU
CTPOEHUs1 pacTu-
TenbHbIX KNeToK
(/14)

OCOoBEHHOCTU CTPOEHMUS PACTUTENBHBIX
KrneToK; Bakyonu u nnactuasl. Bugsl nnac-
VA, UX CTPYKTYpPa U PYHKUMOHAsbHbIE
ocobeHHocTn. KnetoyHas cteHka. Ocobeh-
HOCTM CTPOEHUS KNEeToK rpnbos. Brniove-
HWS1, 3Ha4YeHNe 1 ponb B MeTabonuame kne-
TOK.

HemoHcmpauus. Cxema CTpoeHus pac-
TUTENbHOM KNEeTKW; BUAbI KIETOK pacTe-
HUIA N UX 3HAYEHME B OPraHN3Me BbICLUMX
pacTeHui

OTmMevaoT 0CODEHHOCTU CTPOEHMSA pacTu-
TenbHOW KNeTKn. XapakTepuaytoT ocobeH-
HOCTM MeTabonuama KneTok pacTUTenbHO-
ro opraHu3ma.

CocTtaensatT nnaH naparpada. BeinonHa-
10T NpakTnyeckne pabotel. O6cyxaatoT ae-
MOHCTpauun (paboTa B ManbIx rpynnax).
M3y4aloT maTepuans! 1 BbINOMHAOT 3aa-
HWUs B paboyer TeTpagn U Ha MynbTUMe-
avnHom CD-npunoxeHnm K y4ebHuKy

5.5. KneTtouHasa
Teopus CTpoeHus
opraHnamos (1 4)

KneTouHas Teopust CTpOEHUS OpraHM3moB.
WcTopusa pa3BuTUs KNeTovHoW Teopuu; pa-
6otbl M. Wnengena, T. WeaHHa, P. bpo-
yHa, P. BupxoBa n gpyrmx y4yeHbix. OcHOB-
Hbl€ MONOXEHMWS KINETOYHOW TEOPUM; COB-
PEMEHHOE COCTOSIHUE KIETOYHON TEOpUM
CTPOEHUSA OpPraHnM3MoB. 3HayYeHne KneTou-
HOW Teopun Ansa pa3suTUS Guonoruum.
HdemoHcmpauyus. Buorpadum ydeHblx,
BHECLUMX BKMag B pa3BUTME KNETOYHOMN Te-
opwun.

XapaKTepu3yloT OCHOBHbIE MOSOXEHUS
KNeToYHOW Teopun; COBPEMEHHOE COCTOS-
HWe KNeToYHOW TeopPUN CTPOEHMUS OpraHn3-
MoB. OnpefensoT 3Ha4YeHne KNeTovHowm
Teopun Ans passuTua Guonorun. fenatoT
COOOLLEHNSI O XXU3HW N AeATENbHOCTU yye-
HbIX, BHECLUMX 3HAYNTENbHbIV BKag B
pas3BUTME KITETOYHON TEOPUMN.

CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotel. ObcyxaatoT ge-
MOHCTpauuu (paboTa B Manbix rpynnax).
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lpodormxeHue mabn.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

Buonornyeckun cmbicn mutosa. buonoru-
yeckoe 3HavyeHue mutosa. lonoxeHus
KNEeTOYHOW Teopun CTPOEHUS OpraHus-
MOB.

YmeHusi. OBBACHATE PUCYHKN U CXEMBI,
npeacraeneHHble B y4ebHuke. CamocTos-
TenbHO COCTaBMSATb CXEMbI MPOLECCOB, MNPO-
TeKatoLMX B KNeTke, 1 nokanu3oBaTb OT-
OenbHble VX 3Tanbl B Pa3fNYHbIX KIeToy-
HbIX CTPyKTypax. inntoctpmupoBaTh oTBET
NPOCTENLLNMY CXEMaMM N PUCYHKaMK Kre-
TOYHbIX CTPYKTYp. PaboTaTb ¢ MUKPOCKO-
NnoMm 1 N3roToBMSATb NPOCTENLIME Npenapa-
Thbl 4719 MUKPOCKOMUYECKOTro nccrnegosa-
HUS.

MexxnpedMmemHble cesi3u.
HeopeaHuyeckas xumus. XuMnyeckme
cBsasn. CtpoeHue BelecTra. Okncnutens-
HO-BOCCTaAHOBUTESbHbIE PEAKLUM.
OpezaHuueckas xumusi. NpuHUMnbI opra-
HU3aLMn OpraHNYecKNX CoeauHeHnn. Yr-
neBoabl, Xnpbl, 6EMKK, HYKINENHOBbIE KUC-
noTbI.

Q@u3suka. CBONCTBA XNOKOCTEN, TENMNOBLIE
ABneHns. 3akoHbl TePMOANHAMUKM

M3y4yaloT maTepuansl 1 BbINOMHAT 3aa-
HKsa B paboyen TeTpaan u Ha MynbTume-
annHom CD-npunoxeHunmn K ydebHuky
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5.6. HekneTouHast Bupycbl — BHYTPUKNETOYHbIE Napa3nThbl
dopma xunsHu. Bu- Ha reHeTu4eckom ypoBHe. OTKpbITME BUPY-

XapakTepuayioT BUpYChl 1 BakTepunodaru kak
BHYTPUKMNETOYHbIX NapasnToB Ha reHe-

pychl (/2 4) COB, MEXaHM3M B3aMMOOENCTBMSA BUpYyca U
KIEeTKN, UHPEKUMOHHbBIN npouecc. BepTtu-
KanbHbIA 1 TOPU3OHTanNbHbLIN TUMN Nepeaa-
4n BMpYCOB. 3aboneBaHus XXUBOTHbIX U
pacTeHui, Bbl3biBaeMble Bupycamu. Bu-
pycHble 3aboneBaHus, BCTpevaroLmecs y
yenoseka; rpunn, renatut, CMNL. bakTte-
puocparu. MNMpoucxoxaeHne snpycos. Me-
pbl NPOUNAKTUKM pacnpocTpaHeHus BU-
pYCHbIX 3aboneBaHuin.

HemoHcmpayus. Mogenu pasnuyHbIx
BUPYCHbIX YacTuy,. Cxembl B3anmogencT-
BMS BUPYCA W KINETKN NPY rOpu3oHTasnb-
HOM U BEPTUKaNbHOM TuMe nepegayn nH-
dekummn. Cxembl, OTpaxaroLLme npouecc
pasBUTUSA BUPYCHbIX 3aboneBaHui

Tnyeckom yposHe. OBCyxaatT rmnoTesbl O
NPOUCXOXOEHWUN BUPYCOB; OTKPbITUE BUPY-
COB, MexaHWn3M B3auMoOenCTBUS BUpYCa U
KNeTKW, MHAEKUMOHHbIV npoLecc. Xapak-
TEPU3yT MeXaHW3Mbl BEPTUKaNbHOW U ro-
pU30HTanLHoOM Nepeaayn BUpycos; 3abone-
BaHWUS XXMBJTHbIX U pacTeHWI, Bbl3blBae-Mble
BUpycamu. OTMeYaT BUPYCHbIE
3aboneBaHys, BCTPEYaloLLMECS Y YENOoBEKa;
rpunn, renarut, CMNWA; npegnaratot mepbl

1 cnocobbl IPOUNaKTUKN BUPYCHBIX WH-
dekumn.
CocTtasnator nnaH naparpada. BeinonHa-to1
npaktudeckpe pabotbl. O6cyxaatoT ge-
MOHCTpauuy (paboTa B ManbIx rpynnax).
M3yyaloT maTepuansl U BeINOMHAOT 3aa-
HUsi B paboyer TeTpagu 1 Ha MynbTUMe-
avnHom CDFnpunoxXeHnn K y4ebHuKy

YacTb lll. PasMHOXeHue n pa3Butue opraHM3moB (/34 )

Paspnen 6. PaamHoxeHune opraHnamoB (10 4)

6.1. becnonoe dopMbl 6eCNONOro pasmHOXeHNs: MUTOTU-
pa3mMHOXeHne pac- yeckoe AereHne KNneTok OAHOKNETOUHbIX;
TEHUA U KMBOTHbIX cnopoobpasoBaHue, NOYKOBaHUE Y OJIHO-
(/2 ) KNETOYHbIX 1 MHOTOKINETOYHbIX OpraHns-
MOB; BEretaTuBHoe pasmHoxeHue. buorno-

XapakTepusyT CyLLHOCTb 1 dhopMbl Bec-
Nosioro pa3mHoOXeHUs OpraHM3mMoB; pas-
MHOXXEHNE PaCTEHUN N XXUBOTHbIX. Bbige-
nsT Guonormyeckoe 3HavyeHne 6ecnonoro
pa3MHOXeHMS.
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lpodormxkeHue mabn.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

TMYECKMIA CMbICIT 1 3BOJIIOLIMOHHOE 3HaYe-
HMe 6ecnonoro pa3mMHOXEHMS.
HAemoncmpauusi. Cnocobbl BeretTaTuBHO-
ro pa3mMHOXeHMs MOAO0BbIX AEPEBLEB U
OBOLLHbIX KynbTyp. CXeMbl U PUCYHKM, NO-
KasblBaloLLMe NOYKOBaHNE OPOXCKEBBIX
rPMBOB 1 KNLLIEYHOMOMOCTHBIX

CoctaensatoT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotbl. ObcyxaatoT ae-
MOHCTpauun (paboTa B Marnbix rpynnax).
WN3yuatoT maTepuansl 1 BbINOMHAT 3a4a-
HUsi B paboyert TeTpagu 1 Ha MynbTUMe-
avnHom CD-npunoxeHnm K y4ebHuKy

6.2. Nonogoe pas-
MHOXeHwue (8 )

[MonoBoe pasMHOXeHWe pacTEHUN N Xu-
BOTHbIX; GrMonornyeckuii cmeicn. FameTo-
reHes. [Neproabl 06pasoBaHNsi NONOBLIX
KNeToK: pa3aMHOXeHue u pocT. MNepuoga
co3peBaHus (Meo3); npodasa-1 u npouec-
Cbl, B HEI NpoucxoasLumMe: KOHbloraums,
KpoccuHroep. MexaHnam, reHeTu4eckmne
nocneacTens U GUONOrMYECKUIA CMbICHT
KpoccuHroBepa. bruonormyeckoe 3HayeHne
1 Buonormnyecknii cmbicn menosa. MNeproa
(hOpPMMPOBaHMSA MOSNOBLIX KNETOK; CyLL-
HOCTb 1 0cOBeHHOCTU TeyeHusi. OcobeHHoc-
TV cnepmaToreHesa un oBoreHesa. OcemeHe-
HWe 1 onnogoTBopeHne. MoHo- 1 nonu-
crnepmus; bronornyeckoe 3HavyeHue.
HapyxHoe n BHyTpeHHee onnogoTeope-
Hue. MNMapTeHoreHes. OBOMOLMOHHOE 3Ha-
YeHMWe NoIoBOro Pa3MHOXEHMS.

XapakTepuaylT NofIoBoe pa3MHOXEHNE
pacTeHuit 1 XunBoTHbIX. OnpeaensioT ra-
MeTOreHes, ero Nepuoabl: pasMHOXEHNE 1
pocT, co3peBaHue (meo3). PaccmaTpumBa-
0T U1 KOMMEHTUPYIOT KOHBIOraLmio 1 Kpoc-
cuHroeep. OnNncbIBalOT MEXaHU3M, reHeTU-
Yyeckume nocrneacTems U Guonornvecknii
CMbICI KpOCCHHroBepa; bruonornyeckoe
3Ha4YeHMe N BUONOrMYeCcKnii CMbICIT MEo-
3a. XapaktepusytoT nepuog popmmposa-
HUs1 Npu cnepmaToreHese. MNMpoBogAT cpas-
HeHWe cnepmaTtoreHesa u oporeHesa. Onu-
CbIBalOT OCEMEHEHMNE U OMNNOA0TBOPEHUE,
napteHoreHe3. OnpeaensioT 3BOMOLMOH-
HO€e 3HayeHue NonoBoro Pa3MHOXEHMS.
CocTtaBnsatoT nnaH naparpada. BeinonHsa-
10T NpakTnyeckme pabotel. O6CcyxaatT ae-
MOHCTpauun (paboTa B MarnbIix rpynnax).
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HemoHncmpauyusi. MvkponpenapaTbl -
ueknetok. Cxema CTpOEHUS crnepmaTtoso-
MOO0B PasfMyYHbIX XXMBOTHBLIX. CXxeMbl 1 pu-
CYHKW, NpeAcTaBnsioLme pasHoobpasmne
NoTOMCTBa Yy O4HOW Napbl poanTenen.
OcHoeHble noHsmusi. MHoroobpasune dopm
N pacnpocTpaHeHHOCTb Becnonoro
pa3mHoxeHus. bronormnyeckoe 3HavyeHne
©ecnonoro pasmHoxeHus. MNonoBoe pas-
MHOXEHWE 1 ero Gonornyeckoe 3HaveHue.
[ameToreHes; menos 1 ero buonornyeckoe
3HauyeHne. OceMeHeHne 1 ONNo40TBOPEHME.
YMmeHusi. O6bsACHATL Npolecc Menosa u
Apyrue atanbl 06pa3oBaHnsi NOMOBLIX Kie-
TOK, MCNOSb3ys CXEMbl N PUCYHKM U3 y4eb-
HWKa. XapakTepu3oBaTtb CyLLIHOCTb Gecno-
10r0 M NONOBOro Pa3MHOXEHMS.
MexxnpedmemHble cesizu. HeopzaHuyeckas
xumusi. OxpaHa Npupo-abl 0T BO34eNCTBUS
OTXO40B XMMMUYECKMX NMPOU3BOACTB.

Qusuka. InekTpomarHutHoe none. WoHu-
3upylollee usnyyeHve, NoHATNE O [03€e W3-
ny4yeHuns n 6nonornyeckon sawmre

W3yuatoT maTepuansl 1 BbINOMHAOT 3a4a-
HUsi B paboyert TeTpagu 1 Ha MynbTUMe-
annHom CD-npunoxeHumn K ydebHuky

Paszgen 7. UhguBuayanbHoe pa3Butve opraHM3mMoB (OHToreHes) (24 4)

7.1. KpaTtkue ncro-
puyeckue ceefe-
Hua (1 4)

«McTopusa pasBuUTUS KUBOTHBIX»
K. M. Bapa n y4yeHne o 3apoableBbIX
nucTkax. OBOMOLMOHHAsS amMopuonorns;

HenatoT coobLLeHns no UCTopun N3yyYeHnst
MHauBMAyaneHoro pa3sutus. CoctaBnsatoT
nraH naparpada. BeinonHaoT npakTnye-
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lpodormxkeHue mabn.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

pabotbl A. O. KoBanesckoro, /. 1. Meu-
HukoBa n A. H. CesepuoBa. CoBpeMeHHble
npeacTaBneHUs 0 3apoblLLEBbIX NUCTKaX.
MprHUUNbI pa3BUTUS 6ECNO3BOHOYHbIX

1 NO3BOHOYHbIX XXUBOTHbIX.
HemoHcmpauus. NopTpeTbl y4eHbIX-
ambpwuonoros

ckue paboTtbl. O6cyxaaloT AeMOHCTpauUmm
(pabota B manbIx rpynnax). AsyyatTt ma-
Tepuanbl 1 BbINOMHAT 3a4aHus B pabo4en
TeTpagu n Ha mynbtumeauiiHom CD-npu-
NOXEHWUN K y4ebHUKy

Tema 7.2. Ombpuo-
HanbHbIA Nepuog
pas3BuUTUS

(12 )

Tunbl anUeKNeTokK; NONSPHOCTb, pacnpe-
AeneHue XernTka U reHeTUYecknx geTep-
MUHaHT. OB6oNoYKM ANLa; akTuBaLUuUs or-
NOAOTBOPEHHbIX ANLIEKNETOK K Pa3BUTUIO.
OCHOBHbIE 3aKOHOMEPHOCTM OPObneHuns;
TOTUNOTEHTHOCTL BriacTomepoB; obpasoBa-
HWe ogHOCIONHOro 3apoabia — 6nacrty-
nbl. FacTpynaums; 3akOHOMepPHOCTHN 06pa-
30BaHWs OBYCIIOMHOrO 3apofbllla — racT-
pynbl. 3apoablleBble IUCTKN U UX
AanbHenwasn anddepeHunpoBKa; roMoro-
rMsi 3apogpllleBblX NMMCTKOB. NepBUYHbIN
opraHoreHes (Hempynsaums) u ganbHenwas
anddepeHUMpoBKa TKaHen, opraHoB n
cuctem. Perynauns ambpuoHansHoro pas-
BUTUS; AeTepMuHaums 1 aMbpuroHansHas
NMHAOYKUNS. [eHeTUYeCcKnii KOHTPOMb pas-
BUTKSA. Ponb HEpPBHOM U SHOOKPUHHON

XapakTepu3ayoT nepvoan3aumio MHANBK-
AyanbHoro pa3suTusi. OnpegensaT amopmo-
HamnbHbIA Nepuoa pas3BUTUS N OMUCHIBAIOT
OCHOBHbIE 3aKOHOMEPHOCTU ApobneHns —
obpa3oBaHne 04HOCMONHOTO 3apoabilla —
6nacTynbl; racTpynsuuio 1 opraHoreHes.
3anomMuHaloT aTanbl ganbHenwen andde-
PEHLMPOBKM TKaHEW, OPraHoB N CUCTEM.
XapakTepu3aytoT perynsumo asmopuoHarns-
HOro pa3BuUTUSA; AeTepMUHALIUIO 1 3MBPUO-
HanbHY MHOYKUMIO, FEHETUYECKUIA KOHT-
pornb. [eMOHCTPUPYHOT POfb HEPBHOW U 3H-
JOKPUHHOWM cucTeM B obecneyeHnm
3MOPMOHanNbLHOro pa3BUTUSE OPraHM3MOB.
CocTaBnsioT nnaH naparpada. BeinonHsiot
npaktuyeckme pabotbl. O6CyxaatoT AEMOH-
cTpauuu (paboTa B Manbix rpynnax). May-
YalT MaTepuarbl U BbINOMHAT 3a4aHus
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cucteM B obecneyeHnm amGproHansHoro
pasBUTUSA OPraHU3mOB.

HemoHcmpayus. CpaBHUTENbHbBIV aHa-
nn3 3apoabiller NO3BOHOYHbIX Ha pa3HbIX
aTanax ambpuoHanbHoro passuTtusi. Mogenu
3MOPMOHOB NaHLUEeTHWKA, NAryLweK unn apy-
MMX XMBOTHbIX. Tabnuubl, UNNCTpupyto-
Lme 6ecnonoe 1 NoNoBoe pa3MHOXEHMWE

B paboyen TeTpagn n Ha MynbTUMELNNHOM
CD-npunoXxeHun K y4ebHuKy

7.3. Moctambpuo-
HanbHbLIV Nepmnog
pa3BuTusa (3 4)

3aKOHOMEPHOCTU MOCTIMOPUOHANBHOIO Ne-
puoaa passutus. lNpsimoe passuTue; gope-
NPOAYKTMBHbIN, PENPOAYKTUBHBIN 1 MNOCT-
penpoayKTUBHLIN nepuogbl. Henpsmoe pas-
BUTWE; NOSMHbIA N HENOMHbLIN MeTaMopd03.
Buonornyeckun cmbiCn pasBuTuda ¢ MeTa-
mMopdo3oM. Ctagumn NocTaMOpMOHaNbLHOro
pasBUTUSA NPU HENPSAMOM Pa3BUTUN (NINYUH-
Ka, Kykonka, umaro). CtapeHue n cMepTb;
Buronorms NPoAOCIHKUTENBHOCTU XU3HN.
HemoHcmpayus. Tabnuubl, UNAOCTPU-
pyroLme npouecc MmetaMopdo3a Yy YreHuc-
TOHOTMX U MO3BOHOYHBIX (XKECTKOKPbINbIE

W YellyeKpblible HacekoMble; aMpunbum).
CxeMbl aTanoB NocTaMbprMoHanbLHOro pas-
BUTUS YernoBeka

XapakTepuasyoT NocTaMbproHanbHbIN ne-
pvog pa3sutus; GOopMbl NOCTIMOPUOHarb-
HOro nepuoaa passuTus. XapakrepuayoT
npsiMoe pasBuTUe 1 ero nepuofsbl (aope-
NPOAYKTUBHbIN, PENPOAYKTUBHBIN U NOCT-
penpoayKTUBHbIN); cTapeHne. PasbacHa-
0T CYLLHOCTb HENPSIMOTO Pa3BUTKS; MON-
HOro 1 HenonHoro Metamopdo3sa. [leMoHCT-
pUPYIOT NOHUMaHWe BMoNornMyYeckoro
CMbICcna pasBuTus ¢ MeTamopdo3omMm.
CocTtaBnsaioT nnaH naparpada. BeinonHsa-
10T NpakTnyeckme pabotbl. ObCcyxaarT ae-
MOHCTpauum (paboTa B Manbix rpynnax).
M3yyaloT maTepuansl 1 BbINOMHAOT 3aa-
HWUs B paboyer TeTpagu 1 Ha MynbTUMe-
avnHom CD-npunoxeHnm K y4ebHuKy

7.4. O0LMe 3aKOHO-
MEPHOCTU OHTOre-
He3a (1 4)

CxopacTBo 3apoablilei 1 aMbpuoHarnsHas
avBepreHums npusHakos (3akoH K. Bapa).
BuoreHeTnueckuin 3akoH (. Mekkenb n

K. Mionnep). PaboTbl akagemuka

MprBOOAT POPMYNMPOBKM 3aKOHA 3apoabl-
wesoro cxoacTtea K. bapa n buoreHeTnye-
ckoro 3akoHa 3. Nekkensa n ®©. Miwonnepa,
UNNIOCTPUPYS MX NPUMEpPaMMU.
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lpodormxkeHue mabn.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

A. H. CeepuoBa 06 amGproHanbHon 13-
MEHYMBOCTU (M3MEHUYMBOCTbL BCEX CTaaumn
OHTOreHesa; KOHCEPBATUBHOCTb PaHHUX
cTagu aMbproHanbLHOro pasBUTHS; BO3-
HUKHOBEHME U3MEHEHWI Kak NpeobpasoBa-
HWUIA cTaauiA pasBUTKS U NOSHOE Bbinage-
HWe NPeaKoBbIX MPU3HAKOB).
HemoHcmpauyus. Tabnuua, oTpaxato-
LLas cxoACTBO 3apobiLlieit MO3BOHOUHbIX
XMBOTHbIX. Cxembl NpeobpasoBaHus opra-
HOB M TKaHen B ournoreHese

CoctaenstoT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotbl. ObCyxaatoT ae-
MOHCTpauun (paboTa B MarnbIx rpynnax).
W3yuatoT maTepuansl 1 BbINOMHAOT 3aja-
HUsi B paboyert TeTpagu 1 Ha MynbTUMe-
annHom CD-npunoxeHnm K y4ebHuky

7.5. PasBuTune opra-
HM3Ma U OKpYXato-
was cpega (54)

Ponb dakTopoB okpy>katoLLeln cpefbl B
3MOBPMOHANbHOM 1 MOCTAIMOPUOHANBHOM
pa3BuTUM opraHunama. Kputunyeckmne nepm-
oAbl pa3BuTus. BrnivsHue nameHeHumn ro-
MeocTa3a opraHuama maTtepu 1 nnoga

B pe3ynbTaTe BO34eNCTBUS TOKCUYECKUX
BeLlecTB (TabayHOro Abima, ankorons, Hap-
KOTMKOB M T. .) Ha Xog 3MOpMOHanbLHOro v
NnocTaMOpMOHaNbHOrO NEPUMOLOB Pa3BUTUSA
(BpoxaeHHble ypoacTea).
HemoHcmpayus. dotorpacum, oTpa-
Xarlme nocrneacTsnd BO3AENCTBUN (pak-
TOPOB Cpeabl Ha pa3BUTME OPraHM3MOB.
CxeMbl 1 cTaTucTMYecKne Tabnuupl,

XapakTepusyloT posb (hakTOPOB OKPY-
XatoLen cpeabl B 9MOpUOHansLHOM U NOCT-
3MBpUOHanLHOM pasBUTMU OpraHu3ma.
OnpepnensoT KpUTNYECKMEe Nepuoabl pas-
BUTUSA. XapaKkTepusytoT BUSHNE U3MeHe-
HWI romeocTasa opraHuama maTepu v nno-
Aa B pe3ynbTaTe BO34ENCTBUSA TOKCUYe-
CKUX BellecTB; 060CHOBbLIBAOT BpeaHoe
BOo3aencTBne TabayHoro AbiMa, ankorons,
HaPKOTMKOB U T. . HA X0 3MOPMOHarnbHO-
ro n noctambpuoHansHoro pa3sutus. On-
pefensioT NPUYNHbLI BOZHUKHOBEHUS
BPOXAEHHbIX YPOOCTB.

CocTtaBnsatoT nnaH naparpada. BeinonHsa-
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AEMOHCTpUpYIoLLMe NoCneacTems ynoTpeo-
rieHns ankorons, HapKOTMKOB 1 Tabaka Ha
XapakTep pa3BuTHS NPU3HAKOB N CBOWCTB
y noTOMCTBAa.

OcHo8Hble noHssmusi. 3tanbl 3MOpuo-
HanbHOro pa3BUTUS PACTEHWUI U XKNBOT-
HbiX. [Mepuoabl NOCTaMOPUOHANBLHOrO pas-
BUTUSA. Bronornyeckas npogonxkurens-
HOCTb XM3HWU. BrniusHue BpeaHbIx
BO34ENCTBUI KypeHUus, ynoTpeobneHuns
HapPKOTMKOB, arKorosns, 3arpsi3HEHNs OK-
pyxatoLlen cpedbl Ha pa3BuTe opraHusma
W NPOAOIKUTENBHOCTb XU3HW.

YmeHusi. OBbACHATL NPOLECC Pa3BUTUS
XKMBbIX OPraHU3MOB Kak pe3yrnbTaT nocre-
NEeHHON peanua3aumm HacnegCTBEHHOW UH-
dopmauun. PasnuyaTte un xapaktepusosaTb
pasnu4yHble nepuodbl OHTOreHes3a 1 ykasbl-
BaTb akTopbl, HE6NaronpuATHO BNUSLO-
LUMe Ha KaxKablil U3 9TanoB pasBUTUS.
MexxnpedmemHble cesi3u.
HeopezaHuyeckas xumusi. OxpaHa npupo-
Abl OT BO30ENCTBUSI OTXOA0B XMMUYECKMX
Npon3BOACTB.

@u3suka. AneKkTpoMarHuTHoe none. MloHu-
3upytoLlee n3ny4veHue, NnoHATMe o 4o3e U3-
ny4yeHus n G1Monormyeckon sawmuTe

10T NpakTnyeckune pabotbl. O6cyxaatoT ae-
MOHCTpauum (paboTa B Manbix rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAOT 3aa-
HUsi B paboyert TeTpagu 1 Ha MynbTUMe-
aniiHoMm CD-npunoxeHun K y4ebHuKy

7.6. PereHepauusa
12 4)

MoHATME O pereHepaumnu; BHYTPUKIETOY-
Hasi, KneTo4Has, TkaHeBasl U opraHHas

XapakTepuaytoT npouecc dusmonornye-
CKOi 1 penapaTuBHOIi pereHepaumu;
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lpodomxeHue mabis.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

pereHepauus. dusmonornyeckas n pe-
napaTtuMBHas pereHepauus. OBonOUMS Cno-
COBHOCTM K pereHepaumm y No3BOHOYHbIX
XMBOTHbIX.

Hemoncmpauyus. dotorpadum pereHe-
PUPYIOLLMX OPraHoB U TKaHEN

BHYTPUKIETOYHas!, KNeToYHas!, TKaHeBas
W opraHHas pereHepawus; 3BOMOLMIO CMo-
COBHOCTU K pereHepaumm y NO3BOHOUHbIX
XMBOTHBbIX.

CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckune pabotbl. ObcyxaatoT ae-
MOHCTpauun (paboTa B ManbIx rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAOT 3aa-
HUsi B paboyer TeTpagu 1 Ha MynbTUMe-
anriHoMm CD-npunoxeHun K y4ebHuKy

YacTb IV. OcHOBBI reHeTUKMN 1 cenekuum (37 4)

Pasnen 8. OCHOBHbIe NOHATUA reHeTUKM (2 4)

MpepcraBneHnss peBHNUX O POACTBE U Xa-
pakTepe nepegayv nNpM3HakoB U3 Nokorse-
HUA B NokoneHue. Barnagsl cpegHeBeko-
BbIX Y4EHbIX Ha MpoLecCchl HacnegoBaHus
npu3HakoB. VcTopusi pasBuTus reHeTUKN.
OCHOBHbIE MOHATUSA reHeTUKN. MNpuraHakn

1 CBOWCTBA; reHbl, annenbHble reHbl. Fomo-
3UIrOTHbIE U FETEPO3NTOTHBIE OPraHM3Mbl.

"eHOTUN 1 beHOTMN opraHnama; reHodOoHA,.

HdemoHncmpayus. Buorpadum BugHen-
LUMX reHEeTUKOB

OnucbiBaloT NpeacTaBneHns ApeBHNUX yye-
HbIX O POACTBE U XapakTepe nepeaayu npu-
3HaKOB M3 MOKOSIEHNs1 B MOKONeHUe. Xa-
pakTepu3yoT B3rnsabl CpegHEBEKOBbIX
yYeHbIX Ha NPOoLLeCChl Hacne[oBaHUs Npu-
3HaKoB. [JEMOHCTPUPYIOT 3HaHWUS UCTOPUN
pa3BuTUS reHeTukn. NMpUBOAAT OCHOBHbIE
MOHSATUSI TeHETUKUN: HACINeCTBEHHOCTb U
N3MEHYMBOCTb; NMPU3HAKU U CBOWCTBA; re-
Hbl, annenbHble reHbl; FOMO3UIOTHbIE U Te-
TEepO3nUroTHble opraHuamel. OnpeaensioT
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reHoTun u oeHOTUN opraHnM3ma; reHohoHA.
CoctaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotbl. ObcyxaatoT ae-
MOHCTpauum (paboTa B Manbix rpynnax).
M3y4yaloT maTepuans! 1 BbINOMHAOT 3aa-
HUsi B paboyer TeTpagu 1 Ha MynbTUMe-
aniHoMm CD-npunoxeHun K y4ebHuKy

Pasnen 9. 3akoHomepHOCTM HacneaoBaHMA Npu3HakoB (18 4)

9.1. T'mbpugonoru-
YyecKkuin MeTof usy-
YeHus Hacneagosa-
HYS NPU3HaKoB

. Mengens (/12 4)

MeToabl U3y4yeHns HacneaCcTBEHHOCTM U
N3MeHYMBOCTU. YncTas nuHus: nopoaa,
copT. MpuHuWNbl N xapakTepucTyka rmb-
pugonornyeckoro metoga I'. Mengens.
Opyrve reHeTuYeckue MeToabl: UMTOreHe-
TUYECKUIA, FeHeanormyecknin, Metoabl nc-
cneposanua OHK.

HemoHncmpayus. CxeMbl CKpeLLMBaHUs
XMBOTHbIX U pacTeHnin. KapTbl Xxpomocom
yenoBeka. PooocnoBHble BblgaoLLMXCS
npeacraBuTenem KynbTypbl.
JlabopamopHasi paboma. PelueHue re-
HeTUYeCcKnx 3ajady U cocTaBrneHne poao-
CMNOBHbIX

XapakTepusyoT rmbpmnaonornieckuin me-
TOA, U3yYeHus xapakTepa HacrnegoBaHus
NPU3HaKoB. XapaKTepuayoT 1 ONucCbIBatoT
BO3MOXHOCTN METOA0B reHeTUYeCKoro
aHanusa.

CocTtaensatT nnaH naparpada. BeinonHa-
10T NpakTnyeckune pabotel. ObcyxaatoT ge-
MOHCTpauun (paboTa B ManbIx rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAOT 3aa-
HUsi B paboyer TeTpagu 1 Ha MynbTUMe-
annHom CD-npunoxeHunm K ydebHuky

9.2. 3akoHbl MeH-
nens (/6 4)

3aKoHOMEpPHOCTM HacnegoBaHUs NpusHa-
KoB, BbisiBNneHHble . MeHaenem. MoHormno-
pugHoe ckpelimBaHue. NepBbli 3aKoH
MeHaenst — 3akoH JOMUHUpOBaHUS. Non-
HOE W HEMOJTHOE AOMUHUPOBAHNE; MHOXE-

dopmynupytoT 3akoHbl MeHagens. 3anomu-
HaloT uMTonornyeckme oboCcHOBaHMSA 3aKo-
HoB MeHgens. JleMoHCTpupytoT cnocob-
HOCTb BbINUCbIBaTb FEHOTUMNbI OPraHN3MOoB
1 rameT. CoCTaBnsOT CXeMbl CKpeLlvBa-
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lpodomxeHue mabin.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

CTBEHHbIN annenuam. Bropoi 3akoH Meh-
Aens — 3aKoH pacLuenneHust. 3akoH Ync-
TOTbI FaMeT 1 ero uMTonornyeckoe o6ocHo-
BaHve. AHanusmpytoLee ckpeLmBaHme.
OurnbpuaHoe n nonMrnbpuaHoe cKpeLm-
BaHWe; TpeTun 3akoH MeHaens — 3akoH
HEe3aBMCMMOrO KOMBMHUPOBAHUS.
HemoHcmpayus. CxeMbl CKpeLLBaHWs
XMBOTHbIX 1 pacTeHun. KapTbl Xxpomocom
yenoseka.

JlabopamopHasi paboma. PelueHue re-
HETMYECKNX 3agay U CoCTaBfieHne poao-
CINOBHbIX

HUS1, peLlatoT reHeTuveckne 3agayn. Ctpo-
AT POOOCIOBHbIE.

CoctaenstoT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotel. O6cyxaatoT ae-
MOHCTpauum (paboTa B Manbix rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAOT 3aa-
HUsi B paboyer TeTpagu 1 Ha MynbTUMe-
avnHom CD-npunoxeHnm K y4ebHuKy

9.3. XpomocomHas
Teopusl HacneacT-
BeHHocTu. Cuen-
neHHoe Hacrnepgoea-
Hye reHoB (3 4)

XpOMOCOMHasi Teopusi HacneaCTBEHHOCTH.
pynnel cuenneHus reHos. CuenneHHoe
HacnefoBaHue nNpu3HakoB. 3aKoH

T. MopraHa. NonHoe 1 HenonHoe cuenne-
HVEe reHOoB; pacCToAHNE MEXAY reHamu,
pacnonoXeHHbIMU B OAHON XPOMOCOME;
reHeTn4yeckme KapTbl XpOMOCOM.
HemoHcmpayus. CxeMbl CKpeLLmMBaHWSA
XMBOTHbIX 1 pacTeHun. KapTbl xpomocom
yenoBeka.

JTabopamopHas paboma. PelueHue re-
HeTU4YecKknx 3agad

dopmynupytoT 3akoH MopraHa 1 gatoT xa-
paKTepUCTUKY CLiEeNSIEHHOro HacnenoBsa-
HWS reHOB (MPW3HaKoB).

CocTtaBnsaioT nnaH naparpada. BeinonHsa-
10T NpakTnyeckme pabotbl. ObCcyxaarT ae-
MOHCTpauuu (paboTa B Manbix rpynnax).
M3yualoT maTepuansl 1 BbINOMHAOT 3a4a-
HUs B paboyer TeTpagn 1 Ha MynbTUMe-
annHom CD-npunoxeHunmn K ydebHuKy
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9.4. leHeTuHKa no-
na. HacnegoeaHue
Npu3HakoB, cLen-
JNeHHbIX C MOJIoM
(/1 4)

"eHeTn4eckoe onpegeneHue nona; romora-
METHbIV 1 reTeporameTHbln non. eHeTu-
Yyeckas CTPYKTypa MOSIoBbIX XPOMOCOM.
HacnepoBaHue npu3HakoB, CUEneHHbIX C
Nnonom.

"eHeTM4eckne KapTbl XPOMOCOM YenoBeKa.
XapakTtep HacnegoBaHuWs MPU3HAKOB Yy Ye-
noseka. eHHble 1 XPOMOCOMHbIE aHOMa-
nnn Yernoseka 1 Bbi3biBaeMble UMK 3abone-
BaHus. Mepbl npodunakTukn HacneacTt-
BEHHbIX 3aboneBaHu YenoBeka.
HemoHcmpayusi. XpoMOCOMHbIE aHOMa-
nnmn Yyenoseka 1 nx peHoTUNMYeckue npo-
ABMNEHUS.

JTabopamopHas paboma. PelueHue re-
HeTuyeckmnx 3agad. CocrtaBneHne pogo-
CMNOBHbIX

OB BACHAT MexaHU3Mbl XPOMOCOMHOTO
onpegeneHus nona.

CoctaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotbl. ObcyxaatoT ae-
MOHCTpauum (paboTa B Manbix rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAOT 3aa-
HUsi B paboyer TeTpagu 1 Ha MynbTUMe-
aniiHoMm CD-npunoxeHun K y4ebHuKy

9.5. N'eHoTMN Kak
LLenocTHas cucrte-
Ma. Baanmopencr-
BME reHoB /6 u)

"eHoTMN KaK LenocTHasa cuctema. Baanmo-
AencTBMe annernbHbIX (ZOMUHUPOBaHWE,
HernonHoe JOMUHUPOBaHUe, KOAOMUHUPO-
BaHWe 1 CBEPXAOMUHMPOBAHNE) U Hear-
nenbHbIX (KOMMAIEMEHTapHOCTb, ANUCTas3 U
nonvMMepwus) reHoB B onpeaeneHun npusHa-
KoB. [MnenoTponns. SKCNPeCCUBHOCTb U
NeHeTPaHTHOCTb reHa.

Hemoncmpayus. CxeMbl B3auMogencT-
BUS annernbHbIX U HeannernbHbIX FeHOB.
OcHosgHble noHssmusi. ['eH. [eHOTUN Kak
cucTema B3anmMogenCcTBYOLLMX FeHOB opra-

AHanuanpyrT reHoTUN Kak cuctemy B3au-
MOLEWCTBYIOLLMX FEHOB OpPraHu3ma; onpe-
[ensaiT hopMbl B3anMOAENCTBUA annenb-
HbIX U HeanmnenbHbIX FEHOB.

CocTtaBnsatT nnaH naparpada. BeinonHsa-
10T NpakTnyeckme pabotbl. ObCcyxaarT ae-
MOHCTpauuu (paboTa B Manbix rpynnax).
M3yyaloT maTepuarnsbl 1 BbINOMHAOT 3aa-
HUs1 B paboyer TeTpagu 1 Ha MynbTUMe-
avnHom CD-npunoxeHnm K y4ebHuKy
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lNpodomkeHue mabirn.

Tema

CopepxaHue

Buabl pesatenbHoOCTM Yy4eHuKa

Hu3ma. [puaHak, cBoncTBo, dpeHoTmn. 3a-
KOHOMEPHOCTW HacreaoBaHusi NPU3HAaKOB,
BbisiBreHHble . MeHgenem. XpoMmocomHas
Teopusl HacneacTBeHHocTU. CuenneHHoe
HacrnegoBaHue; 3akoH T. MopraHa. NeHe-
THUYeCcKoe onpeneneHme nona y XMBOTHbIX
n pacteHun. NameHumBocTb. HacnencteeH-
Has U HeHacneacTBeHHas N3MEeHYNBOCTb.
MyTauuoHHas 1 KOMOUHaTUBHASA U3MEH-
ynBocTb. MogmdukaLmm; Hopma peak-Lmu.
Cenekums; mbpnansaumsa n otéop.
eTepo3nc n nonunnonans, nx aHadeHme.
CopT, nopoga, lwramm.

YmeHusi. OBbACHATE MEXaHM3Mbl Nnepeaa-yn
NPW3HaKOB 1 CBOWCTB M3 NMOKONEHUA B
NnoKoneHne, a Takke BO3HUKHOBEHNE OTNK-
YNA OT POaUTENBCKUX (POPM Y NMOTOMKOB.
CocTtaBnaTb NpocTeilne poaoCnoBHLIE U
peluaTb reHeTuyeckne 3agadn. NoHnmaTtb
HeobX0OUMOCTb Pa3BUTUS TEOPETUYECKON
reHeTVKN N NpaKTUYECKOM cenekuun ans
NoBbILEHNA 3¢PPEKTUBHOCTIN CENBCKOXO-
39NCTBEHHOIO MPOU3BOACTBA N CHWXKEHMSA
cebecToMMOCTUN NPOAOBOSILCTBUS.
MexnpedmemHsie cesi3u. HeopzaHuyeckasi
xumusi. OxpaHa npupo-




SOT

Abl OT BO3AENCTBUS OTXOA0B XMMUYECKNX
Npou3BoACTB.

OpzaHuyeckas xumusi. CTpoeHne n yHk-
LM OpPraHNYecKnx Mornekyn: 6enku, Hy-
kneunHosble kucnotel (OHK, PHK).
@u3suka. ANCKPETHOCTb 3MEKTPUYECKOro
3apsaa. OCHOBbl MONEKYNAPHO-KUHETUYE-
ckon Teopun. CTaTUCTUYECKUIA XapaKTep
3aKOHOB MOSEKYNAPHO-KMHETUYECKON Te-
opun. PeHTreHoBckoe nsny4veHue. MNoHs-
THe 0 [o3e M3ny4yeHns u 6nonornyeckon
3awmTe

Paspgen 10. 3akoHoMmepHOCTU n3ameH4YMBocTH (6/9 4)

10.1. HacnepnctBen-
Has (reHoTunuye-
cKasl) U3MeH4Yn-
BOCTb /5 4)

OcHoBHble hOPMbI UBMEHUYNBOCTU. [[€HOTU-
nuyeckas nsmeH4nBocTb. Mytauuu. 'en-
Hble, XPOMOCOMHbIE W FeHOMHbIE MyTauuw.
CBowicTBa MyTaLuii; COMaTUYECKME N FeHe-
paTuBHbIEe MyTauun. HenTpanbHble MyTa-
uun. MonyneTtanbHble U NeTanbHbIE MyTa-
unn. MprymHbl M YacToTa MyTauui; myTa-
reHHble akTopbl. OBOMOLMOHHASA Ponb
MyTauui; 3Ha4YeHne MyTauni Ans npakTu-kn
CENbCKOro X03AMCTBa U BUOTEXHOMO-TUN.
MyTtareHHble chakTopbl. KoMGUHaTUB-Has
N3MEHYMBOCTb. YPOBHN BO3HUKHOBE-HUSA
pasnn4YHbIX KOMOMHALUWIA TEHOB U MX POrlb B
€034aHuN reHeTUYeCcKoro pasHoob-pasus B
npegenax suaa (KPOCCUHroBsep,

XapaKkTepusyloT OCHOBHble POPMbI U3MEH-
YMBOCTU; FrEHOTUMUYECKYIO N3MEHUYMBOCTD!
MyTaumu, Ux knaccudukaumio, 3Ha4eHne
MyTauui 4nsa NPakTUKN CEeNbCKOro X03sn-
CcTBa 1 BroTexHonornm, KOMOUHaTUBHYIO
n3meH4mBocTb. OBOCHOBLIBAIOT 3BOSIOLM-
OHHOe 3HayeHne MyTaunoHHOW U KOMBUHa-
TUBHOW U3MEHYNBOCTH.

CocTtaBnatT nnaH naparpada. BeinonHs-1o1
npaktuyeckme pabotbl. O6cyxaatoT ae-
MOHCTpauun (paboTa B MarnbIx rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAT 3aa-
HUsi B paboyer TeTpagu 1 Ha MynbTUMe-
avnHom CD-npunoxeHnm K y4ebHuKy
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lpodormxkeHue mabn.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

He3aBMCKMMOE pacxoXxaeHne roMonoruy-
HbIX XPOMOCOM B NEPBOM U JOYEPHUX XPO-
MOCOM BO BTOPOM AefieHnn meriosa, onso-
OOTBOpPEHME). DBOMOLMOHHOE 3HaYeHne
KOMOWHATMBHOWN U3MEHYNBOCTH.
HemoHcmpauyus. Cxembl heHOTUNUYE-
CKOTO NPOSIBMEHNSI TEHHbIX, XPOMOCOMHbIX
W FTeHOMHBIX MyTaLuWi.

OcHoeHble noHssmusi. 'eH. MyTaunoH-
Hasi U3MeH4MBOCTb. MyTauun reHHble,
XPOMOCOMHbIE U reHOMHble. ComaTuyeckme
W reHepaTuBHbIE MyTaLuMn.
MexxnpedMmemHble cesi3u.
HeopeaHuyveckasi xumusi. OxpaHa npupo-
[bl OT BO3QENCTBUS OTXOA0B XUMUYECKMX
npon3BoACTB.

OpzaHuueckas xumusi. CTpoeHne n yHk-
LM OpraHn4ecKnx Mornekyn: 6enku,
HyknewnHosble kucnotel (OHK, PHK).
@u3suka. PeHTreHoBckoe n3ny4yeHue. NMo-
HSITUE O [03€e U3ny4veHust u Bronornyecko
3awmTe

10.2. 3aBUCMOCTb
NposiIBNEeHNs FeHOB
OT YCMOBUN BHELU-

deHoTMNMYeckas, N MoanUKaLMoH-
Hasi, \AMEHUYMBOCTb. Ponb yCnoBuii BHeLL-
Hel cpenbl B PasBuTUN U NPOSIBIIEHNM NpU-

XapakTepuayoT (heHOTUMNNYECKYIO U3MEH-
YMBOCTb, OTMEYast Posib YCIOBUIA BHELLHEN
cpeapbl B pa3BuTUM U NPOSIBIIEHUN NPU3Ha-
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Hel cpeabl (dheHoTH-
nuyeckas U3mMeH4n-
BOCTb) (4 4)

3HakoB U cBoNCTB. CBOWCTBa MoaudmKa-
Lui: onpegeneHHoCcTb YyCnoBMsaMU cpeapl,
HanpaBneHHOCTb, rPyMnMnoBOW XapakTep,
HeHacrnegyemocTb. CTaTucTUYeckme 3ako-
HOMEPHOCTU MOANPUKALMOHHOW N3MEHYM-
BOCTU; BapyaLMOHHbIN PSA U BapnaLmoH-
Has kpuBasi. Hopma peakuuu; 3aBucu-
MOCTb OT reHoTuna. YnpasneHue
OOMWHMPOBAHMEM.

Hemoncmpauyus. Npumepbl mognduka-
LIMOHHOW M3MEHUYMBOCTH.
JlabopamopHasi paboma. 3y4eHne uns-
MeH4MBOCTU. [locTpoeHne BapuaLMoHHON
KpVBOW (pa3mepbl MUCTbEB PAacTEHUN, aH-
TPOMOMETPUYECKNE AaHHbIE YYaLLMXCS)

KOB 1 cBOWCTB. CTPOAT BapMaLumMOHHbIe psi-
Abl Y KpUBbIE HOPMbI peakLmm.
CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotbl. ObeyxaatoT ae-
MOHCTpauum (paboTa B Manblx rpynnax).
W3yuatoT maTepuansl 1 BbINOMHAOT 3aja-
Husa B paboyen TeTpaam v Ha MynbTUMme-
annHom CD-npunoxeHunmn K y4ebHuky

Paspgen 11. OcHoBbI cenekuuu (5/8 4)

11.1. Co3ganue no-
poa KUBOTHbIX U
COpPTOB pacTeHUN
12 4)

CosgaHuve nopoj XMBOTHbLIX M COPTOB pac-
TeHun. PasHoobpa3sve 1 NpoayKTMBHOCTb
KynbTYpPHbIX pacTeHui. LieHTpbl npouc-
XOXOEHUS U MHOroobpasusi KynbTYpPHbIX
pacTeHuin. 3aKOH roMONorM4yeckmMx psagos B
HacneacTBEHHOW M3MEHYNBOCTMU.
HemoHcmpayus. CpaBHUTENbHLIV aHa-
nn3 Nopoa AOMaLLHUX XUBOTHbIX, COPTOB
KyNbTYPHBIX PACTEHUA N UX AUKUX Npefa-
koB. Konnekummn n npenapatsl COPTOB
KYNbTYPHbIX PACTEHWUIA, OTANYAIOLLUXCH
HambonbLlen NNoAOBUTOCTbIO

MepeuncnsaoT LeHTPbl NPONCXOXOEHUS

1 MHOroobpasus KynbTypHbIX pacTeHWH,
3aNOMUHAIOT KynbTyphbl, B HUX chopmmupo-
BaBLUMecs. [laloT onpeneneHnsi NoHATUN
«COPT», «NopoAar», «WTaMMy. XapakTepu-
3YI0T METOAbI CENEKLUMU PACTEHNIA U XKK-
BOTHbIX.

CocTtaBnsatoT nnaH naparpada. BeinonHsa-
10T NpakTnyeckme pabotbl. O6CcyxaatT
OeMOoHcTpauun (paboTa B Marnbix rpyn-
nax). NayyatotT maTepmanbl U BbINOMHA-
10T 3agaHusA B paboyen TeTpaam u Ha
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lpodomxeHue mabis.

Tema

CopepxaHue

Buabl peATensHOCTU yYeHUkKa

MynbTumMegmnHom CD-npunoxeHun K
y4eBHUKY

11.2. MeToab! ce-
NEKUNM XUBOTHbIX
n pacTteHun (/1 4)

MeToabl cenekummn pacTeHnin u XUBOTHbIX:
oT60p M rMbpuamnsauns; opmbl oTOopa
(vHamMBuAayanbHbIn U maccoBbin). OToanex-
Hasi rmépuansauus; SBneHne reteposmca.
MNcKycCTBEHHBIN MyTareHes.
HemoHcmpauyus. CpaBHUTENbHbLIV aHa-
N3 NOpoA AOMALLHUX XUBOTHbIX, COPTOB
KyNbTYPHbIX PACTEHWUIA N UX OUKUX Npea-
KoB. Konnekummu n npenaparbl COPTOB
KYNbTYPHbIX PACTEHWUI, OTINNYAIOLLNXCS
HambonbLlen NNoAOBUTOCTbIO

XapaktepuayloT MeToabl Cenekuumn pacTe-
HUI N XKMBOTHBIX: OTOOP 1 rMbpuansaumio;
dopmbl oTOOpa (MHAMBMAYANbHBIN U Mac-
COBbIIN); OTAANEHHYI0 rMbpMaM3aLmIo; SB-
neHue reteposuca.

CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckme pabotbl. O6CcyxaaT
OeMOoHcTpauun (paboTa B Manbix rpyn-
nax). iay4atoT matepumarnb! 1 BbINOMHSAOT
3agaHus B paboyen TeTpagm u Ha MynbTu-
MegnnHom CD-npunoxeHun K y4ebHuKy

11.3. Cenekuus
MUKPOOPraHn3moB

(14)

Cenekumsa MykpoopraHuamoB. bruoTtexHo-
norus u reHeTnyeckas nHxeHepusi. Ce-
neKums MUKPOOPraHn3MoB 4515 NULLEBOW
NPOMbILUNEHHOCTU; NONy4YeHne fekapcT-
BEHHbIX NpenapaTos, Guonornyeckux pe-
rynsaTopoB, aMUHOKUCIIOT.
Hemoncmpayusi. CpaBHUTENbHLIN aHa-
nn3 nopo AOMaLLHNX XXMBOTHbIX, COPTOB
KyNbTYPHbIX pacTeHui

O6GocHOBbLIBAIOT 3HaYeHue cenekummn ang
pa3BUTUSA CENMbCKOXO3ANCTBEHHOIO NPOn3-
BOZACTBA, MEOULIMHCKOW, MUKpobuonoruye-
CKOM 1 gpyrux oTpacnen npoMblLLIeHHOC-
™.

CocTtaBnsatoT nnaH naparpada. BeinonHsa-
10T NpakTnyeckme pabotbl. O6CcyxaatoT ae-
MOHCTpauuu (paboTa B Manbix rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAT 3aa-
HUs B paboyer TeTpagu 1 Ha MynbTUMe-
annHom CD-npunoxeHunmn K ydebHuky
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11.4. JocTtmxeHus

JocTuxeHnsi u OCHOBHbIE HanpaBneHunsa

N OCHOBHbIE Ha-COBpeMeHHOVI cenekumun. Ycnexm Tpagnun-

npaslieHNA cCoBpe-OHH
MeHHOM cenekumn
/4 )

DI cenekumn. KnoHmpoBaHue; Tepa-
neBTUYECKOE KrnoHnpoBaHue. [eandde-
peHuMaumsa coMaTU4eCcKnx aaep B PEKOH-
CTPYMpPOBaHHbIX KneTkax. KnetouHble
TexHonoruu. N'eHeTnyeckasa NHxXeHepws.
3HauveHne cenekumun ansi pasBuTus cenb-
CKOXO3ANCTBEHHOro NPOM3BOACTBA, Mean-
LIMHCKOW, MMKPOBMOMNOrm4eckom n opyrmx
oTpacren NpoMbILLSIEHHOCTM.
HemoHcmpayus. CpaBHUTENbHBLIN aHa-
N3 Nopo AOMaLLHWX XXMBOTHBIX, COPTOB
KYyNbTYPHbIX PacTeHWI

XapakTepuaytoT JOCTUXEHUS N OCHOBHbIE
HanpaBreHns COBPEMEHHOW cenekumm.
OnvcbiBaloT MeToabl PENPOAYKTUBHOIMO U
TepaneBTUYECKOro KNOHNPOBaHUS; Kne-
TOYHbIE TEXHOMOMMM U CNOCOoObI reHeTuYe-
CKOWN UHXeHepuu.

CoctaBnsioT nnaH naparpada. BeinonHa-ot
npakTtuyeckue pabotbl. ObcyxaaT ae-
MOHCTpauun (paboTa B ManbIx rpynnax).
M3y4aloT maTepuans! 1 BbINOMHAOT 3aa-
HWUs B paboyer TeTpagn U Ha MynbTUMe-
annHom CD-npunoxeHnm K y4ebHuky

11 KNACC (1054)

Yactb l. YueHue 06 aBontouum opraHmyeckoro mupa (494)

Pazpen 1. 3aKOHOMEpPHOCTU Pa3BUTUA XMBOIN NpUpPOAbl. IBONOLMOHHOE y4yeHue (264)

1.1. Wctopua npea-
CTaBNeHU O pasBu-
XMN3HU Ha 3eM- nokpaT
ne (34)

YMo3putenbHble  KoHUenuun AHTUYHOCTY:
[ludparopa, Omnenokna, demokputa, 'vn-tnm
a n gp. Kpeaumonnsm. Nocnoacreo

B Hayke npeacTaBneHnii 06 «n3HavyanbHom

LuenecoobpasHOCTU» U HEU3MEHHOCTU XKU-

BOW Npupoabl. Benukue reorpaduyeckmne

OTKpbITUA. Pa3sutue 6uonornv B gogapsu-

HoBCkuI nepuog. PaboTsl K. JIuHHea no

XapakTepusyloT npeacTaBneHns gpeBHUX

M CPEeAHEBEKOBbLIX €CTEeCTBOMCMbITAaTENEN O
xuBol npupoge. OueHuBaloT npeacTasne-
HUSA 00 «M3HAYanbHOM LenecoobpasHOCTMY
N HEM3MEHHOCTU X1BOW NpupoAbl. 3ano-
MUWHaKT NPUHLUMNLI BUHAPHOWM Knaccugu-
kaumn K. JInHHesi. BHaKOMATCA C OCHOB-
HbIMMW MOSTOXEHNSIMWN 3BOJTHOLIMOHHOMN




oTT

lpodormxkeHue mabn.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

CUCTEMATUKE PaCTEHUN U XUBOTHbIX;
NPUHUMNbI IMHHEEBCKON CUCTEMATUKN.
Tpyab! XK. Kiobe 1 XK. ge CeHT-Unepa.
OsontoumoHHas Teopus XK.-b. Namapka.
MepBble pycckue 3BOSNOLMOHUCTHI.
HemoHncmpayusi. Buorpadumn yyeHbix,
BHECLUMX BKMNazg B pa3BMTUE 3BOSOLIMOH-
HbIX naen. XXu3Hb 1 0eaTenbHOCTb
XK.-B. Jlamapka

Teopun XK.-b. Jlamapka. XapakrepusytoT
NPOrpeccuBHbIE N OLUMBOYHbIE NONOXe-
HUs 3aBontounoHHon Teopun XK.-b. Jlamap-
Ka.

CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckme pabotbl. ObCcyxaarT ae-
MOHCTpauum (paboTa B Manbix rpynnax).
M3y4yaloT maTepuanbl 1 BbINOMHAOT 3a4a-
HUsi B paboyelt TeTpagn 1 Ha MynbTUMe-
anriHoMm CD-npunoxeHun Kk y4ebHuKy

1.2. Mpeanocbinkn
BO3HUKHOBEHUSI
Teopun Y. lapeuHa
(24)

MpeanocbInky BO3HUKHOBEHMUS YYEHNS

Y. lapBuHa: gOCTWxKeHUs B obnactu ecte-
CTBEHHbIX Hayk (uutonorusi, ambpuono-
rms, dusnka, XMMnsi, reonorus, onvca-
TenbHble 6OTaHUKa 1 300110rUs, CPaBHM-
TenbHas aHaTOMUS MO3BOHOYHBbIX,
NaneoHTONormsa 1 Ap.); 3KCNeANLNOHHbIN
maTepuan Y. [lapsuHa.

Hemoncmpayus. bBuorpadus

Y. OapsuHa. MapLupyT N KOHKpPETHbIE Ha-
xopaku Y. [lapeuHa Bo BpeMsi NyTeLLecTBuUs
Ha kopabne «burnby.

JlabopamopHasi paboma. 3yueHve
nuaMeHunBocTU. Bug u ero kputepun. Pe-
3ynbTaTbl UCKYCCTBEHHOrO oTOopa Ha

OnpenensoT AOCTWKEHUS HayKn U TEXHO-
riorui B Ka4ecTBe NPeAnoChISIOK CMeHbI
KpeaLMOHUCTCKMX B3rMAA0B Ha XXUBYIO U
HEeXMBYIO NpMpoay, Ha 3BOMOLMOHHbIE
NpeacTaBneHnsi. XapakTepusyoT HaydHble
npegnockinku, nobyamswune Y. JapBuHa kK
NMOMCKY MEXAHW3MOB U3MEHEHNS B XUBOWN
npupoge. AHanM3npyoT aKCNeaMLNOH-
HbI MaTepuan Y. [lapBuHa B kavecTBe
nNpeanochbInku pa3paboTky 3BOSTHOLNOHHOMN
Teopum.

CocTtaBnsatoT nnaH naparpada. BeinonHa-
10T NpakTnyeckme pabotbl. O6CcyxaatoT ae-
MOHCTpauun (paboTa B MarnbIx rpynnax).
M3yyaloT maTepuarnbl 1 BbINOMHAOT 3aa-




T1T

copTax KynbTypHbIX pacTeHWI

H¥sa B paboyen TeTpagu U Ha MynbTUMme-
annHom CD-npunoxeHumn K ydebHuky

1.3. OBOnMOLUMNOH-
Hasa Teopus

Y. NapeuHa

(84)

YyeHue Y. apuHa 06 NCKYCCTBEHHOM OT-
6ope. Popmbl nckyccTBEHHOrO oT6Opa: Me-
TOAMYECKUIA M Becco3HaTenbHbIN 0TOOP.
KoppensitTuBHas M3aMeH4MBOCTb. YUeHune

Y. NapsuHa o ectectBeHHOM 0T6OpE. Bee-
obLwasa niauBmayansHas M3MEHYNBOCTb,
n30bITOYHasA YNCNEHHOCTbL NMOTOMCTBA U Or-
paHu4eHHOCTb pecypcoB. bopbba 3a cy-
LLIeCTBOBaHMWE: BHYTPMBMAOBAs, MEXBUOO0-
Basi U bopbba c abrmoTuveckummn paktopa-
MU; eCTeCTBEHHbIN 0TOop. O6pasoBaHune
HOBbIX BUJOB.

HdemoHncmpauus. Nopoabl AoOMaLIHNX
XMBOTHbIX M copTa KyfnbTypHbIX pacTe-

HUWA N X QVKNe Npeaku

XapakTtepuaytoT yyeHune Y. [JapenHa o6
NCKYCCTBEHHOM 0TBOope, POPMbI NCKYCCT-
BEHHOro oTbopa 1 06bACHAT MeToAbl CO-
30aHNS HOBbIX NOPOA OMALLHUX XXUBOT-
HbIX U COPTOB KyNbTYpHbIX pacTeHuin. 3a-
NMOMMHAOT OCHOBHbIE MOSOXEHUS TEOPUN
Y. apsuHa 0 ectecTBEHHOM 0TOOpE. Xa-
pakTepu3ytoT chopMbl 60pbOLI 3a CcyLecT-
BOBaHME N MEXaHN3M eCTECTBEHHOro 0T6o-
pa; faltT onpeaeneHme eCTeCTBEHHOro OT-
6opa.

CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckme pabotbl. ObCcyxaarT ae-
MOHCTpauun (paboTa B ManbIx rpynnax).
W3yuatoT maTepuansl 1 BbINOMHSAOT 3aja-
HVA Ha MynbTumeaminHom CD-npunoxe-
HUW K Y4EeOHUKY

1.4. CoBpeMeHHbIe
npeacTaBneHns o
MexaHu3max u 3ako-
HOMEPHOCTSIX 3BO-
nouun. Mukpoaso-
noums (13 v)

Buag — anemeHTapHasi 3BOMIOLNOHHANA eau-
HULA; KPUTEPUN N reHEeTUYECKadA LIeNoCT-
HOCTb. [lonynauMoHHasa CTpykTypa Buaa;
reorpadpuyeckas 1 akonormdeckas n3ons-
Lus, orpaHNYeHHOCTb paguyca nHaMsmuay-
anbHOW akTMBHOCTU. POpMUPOBAHNE CUH-
TETUYECKON Teopumn aBontoumn. NeHeTuka

1 3BONOLUMOHHAA Teopus. Matepuan gns
ecTecTBeHHOro otbopa; 3BoNoLNOHHaS

XapakTepuaytoT CTPYKTYpPHO-YHKLMO-
HarnbHY OpraHU3aLuio XMBOTHbIX, pacTe-
HWUIA, rPMBOB M MUKPOOPTraHU3MOB Kak
npucnocobneHve K yCrnoBnsim CyLL,eCTBOBa-
Hus. MpuBogAT npumepsl Npucnocobne-
HWUIA: NpUCNOcoBUTENBHYI OPMY TENa;
NMOKPOBUTENbCTBEHHYIO OKPACKy U ee Bapu-
aHTbl — CKpbIBaIOLLYO U NpefocTeperato-
wyto. [latoT oueHKy TUMUYHOTO NOBEAEHUS




AN

lpodormxkeHue mabn.

Tema

CopepxaHue

Buabl geatenbHocTn y4yeHukKa

ponb myTaumi. MNonynsauusa — anemeHTap-
Has aBonouMoHHas eanHnua. N'eHogoHa
nonynsauuin. VigeanbsHble U peanbHble No-
nynauum (3akoH Xapan — BanHGepra).
"eHeTM4eckune npouecchl B NONynsaumsx.
PesepB HacneacTBEHHOW M3MEHUYMBOCTMU
nonynauuin. Popmbl eCTECTBEHHOIO 0T60-
pa: ABWXYLLNA, CTabnnmuanpyoLwuin n pas-
pbiBatowmi. Monoson ot6op. MNpucnocob-
FIEHHOCTb OpPraHM3MoB K cpefe obuTaHus
Kak pe3ynbTaT AeNCTBUS €CTECTBEHHOIO
oTt6opa. NpucnocobutensHele 0cobeHHOC-
TN CTPOEHWUsI, OKpaCKX Tena u NoBeaeHus
XMBOTHbIX. 3ab0Ta 0 notomcTBe. dn3no-
noruyeckne agantaumu. OTHOCUTENbHbIN
XapakTep NpucnocobrneHHOCTN opraHns-
MoB. Mukpoasontouus. CoBpeMeHHbIE
npeacTasneHns o BugoobpasoBaHun

(C. C. YeTtBepukos, N. U. LLmanbrayseH).
MyTn n ckopocTb BUA00O6pa3oBaHus; reo-
rpacduyeckoe (annonaTpuyeckoe) 1 IKono-
rmyeckoe (cMmMmnaTpuyeckoe) Buagoobpaso-
BaHWe. OBONIOLMOHHAs porb Moaudmka-
unin; dmsmonormyeckne agantaumm.
Temnbl 3BONOLNN.

XMBOTHbIX 1 3a60Te 0 NOTOMCTBE Kak npu-
cnocobneHusam, obecneynBaoLLMM yCcrnex B
6opbbe 3a cywecTsoBaHue. [NpuBoaAaT nNpu-
Mepbl gmanonornyecknx agantauun. O6b-
SICHSAIOT OTHOCUTENbHbINA XapakTep npu-
cnocobeHnin 1 NpUBOAAT NPUMEpPLI OTHO-
CUTENbHOCTM aganTauni.

CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotel. O6cyxaatoT ge-
MOHCTpauun (paboTa B ManbIx rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAOT 3ada-
HWUs B paboyer TeTpagn 1 Ha MynbTUMe-
avnHom CD-npunoxeHnm K y4ebHuKy




ETT

HAemoHncmpauyusi. Cxembl, UNNOCTPU-
pytoLLmMe npoLecc reorpadmuyeckoro BUao-
obpasoBaHus. okas XKNBbLIX pacTEHUN K
XMBOTHBbIX; repbapunes n Konnekuui, no-
Ka3blBaOLWUX MHONBUAYANBHYO N3MEHYM-
BOCTb M pa3HooOpa3ne CopTOB KyNbTYPHbIX
pacTeHWU 1 NOPo4 AOMALLHUX XUBOTHbIX,

a TaKkke pesynbTaTbl NPUCNOCOBNEHHOCTH
OpraHu3MoB K cpefe 0bUTaHus u pesynbTa-
Tbl BUAOOOPa3oBaHUS.

JlabopamopHasi paboma. 3y4eHne
Np1cnocobrieHHOCTM OpraHn3MoB K cpefe
obuTaHus

Pazpen 2. MakpoaBontouusi. Buonornyeckue nocnencteus npuobpeteHnsi npucnoco6neHun (23 y)

2.1. 'maBHble Ha-
npaeneHus 6uono-
r’MYeCcKom 3BONH0-
unm (11 4)

MaBHble HanpaBneHNs 3BOMOLUOHHOMO
npouecca. bnonoruyeckuii nporpecc n
6uonoruyeckunii perpecc (A. H. Ceepuos).
MyTn pocTxkeHns 6Guonormyeckoro npo-
rpecca. PesynbTaTthl 3BOMOLUN: MHOr006-
pasve BMOOB, opraHuyeckas uenecoobpas-
HOCTb, MOCTENEHHOE YCMOXHEHWE OpraHu-
3aumn.

HemoHcmpayus. NpyMepbl FOMONOrNY-HbIX
W aHanorM4HbIX OPraHoB, UX CTPO-EHME U
npoucxoXxaeHne B NpoLecce OHTO-reHesa.
CooTHoLLEeHWe nyTeln NPorpeccuB-HoOm
Buonornyeckon aBonoLMN. XapakTe-pucTuka
npeacTaBMTenen XMBOTHbLIX U pac-

XapaKkTepuayioT rfaBHble HanpaBreHus
6uonoruyeckon apontounn. OTpaxatroT
NoHMMaHne BUONOrnMYeckoro Nporpecca Kak
npouBeTaHnst TO NN NHON cucTema-
THUYecKow rpynnbl; Buonoruyeckoro pe-rpecca
— KaK YrHeTEeHHOro COCTOSIHUS Tak-CoHa,
npuBoAsiLLEee ero K BbIMMPaHUIo.
CoctaBnstoT nnaH naparpada. BeinonHa-ot
npakTudeckue pabotbl. ObcyxaaT ae-
MOHCTpauuu (paboTa B Manbix rpynnax).
M3yyaloT maTepuarnbl 1 BbINOMHAOT 3a4a-
HUS Ha MynbTUMeaunHoM CD-npunoxe-Hum K
y4eOHUKY




Vit

lpodormxkeHue mabn.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

TEHUN, BHECEHHbIX B KpacHyIo KHUTY 1 Ha-
XOASLLMXCH NoA OXpaHou rocyaapcTea

2.2. lNMytv goctmxe-
HWUs Bronornyecko-
ro nporpecca

(12 y)

Makpoasontouus. AporeHes; CyLLHOCTb
apoMOpPMdHbIX U3MEHEHUI U UX POrfib B 3BO-
nounn. Bo3HUKHOBEHME KPYMHbIX CUCTE-
MaTUYECKUX rPYmnn XMBbIX OPraHU3MOB.
AnnoreHes 1 nporpeccMBHoe npucnocobe-
HWe K onpeaeneHHbIM YCNOBUSAM CyLLEeCTBO-
BaHus. KaTareHes kak popma 4OCTUXEHMNSA
Buonormyeckoro npouseTaHMs rpynn op-
raHnamoB. OCHOBHblEe 3aKOHOMEPHOCTH
3BOMIOLMN: OUBEPreHUNs, KOHBEPreHuns,
napannenusMm; npasuna 3BOMLUN rpynn
opraHn3moB. 3HayeHue paboT

A. H. CeBepupoBa.

Hemoncmpayus. Npymepbl roMonorny-
HbIX M aHanornyHbIX OpraHoB, UX CTPO-
€H1e 1 NPoUCXoXaeHne B NpoLecce OHTO-
reHe3a. CooTHoLLEeHWe nyTen Nporpeccus-
HOW BGMONOrMYecKol 3BOMIOLMN.
XapakTepucTuka npeacraBuTenen XmBoT-
HbIX 1 pacTeHUN, BHECEHHbIX B KpacHyto
KHUIY 1 Haxo4aLWmMXcs nog OXpaHou rocy-
AapcrBa.

[atoT onpefeneHne n xapakTepusyoT ny-
TV JOCTWXeHWNs Bronornyeckoro nporpec-
ca: apomopdo3a, ngrmoagantaumm u obLuen
AereHepauuu. MpuBogdaT npymMepsbl AuBep-
reHumun, KOHBepreHumMm n napannenuama,
OBBACHAT NPUYUHBI BO3HWKHOBEHMS
CXOZHbIX MO CTPYKTYpE U/Unn QyHKLUAM
OpraHoB Yy nNpeacTaBuTenemn pasnmyHbIX
cucTemaTMyeckux rpynn opraHmamoB. 3a-
NMOMWHAIOT OCHOBHbIE NpaBuia 3BoMLuK,
OLIeHMBAIOT pe3ynbTaTbl 3BOOLNM.
CocTtaBnsaiT nnaH naparpada. BeinonHsa-
10T NpakTnyeckme pabotel. ObCcyxaarT ae-
MOHCTpauumn (paboTa B Manbix rpynnax).
M3y4aloT maTepuans! 1 BbINOMAHAOT 3aa-
HVA Ha MynbTumeauinHom CD-npunoxe-
HUW K Yy4EOHUKY




GTT

OcHoeHble noHsimusi. 3sontouus. Bua,
nonynsaums; nx kputepmun. bopbba 3a cy-
LecTBoBaHWe. EcTecTBeHHbIN OTOOP Kak
pe3ynbTaT 60pbObI 3a CyLLECTBOBAHME B
KOHKPETHbIX YCMOBUAX Cpeabl OBUTaHuS.
«BorHbI XXM3HWY»; UX MPUYUHBI; NYTU 1
CKOpPOCTb BUA00OpasoBaHus.

YmeHusi. Ha ocHoBe 3HaHWs OBMXYLLNX
CWn 3BOMOLMK, X BUONOrMYECcKon CyLL -
HOCTM OOBACHSTb NPUYNHBI BO3HUKHOBE-
HWst MHOroobpasunsi BUAOB XMBbIX Opra-
HWU3MOB M UX MPUCNOCOBNEHHOCTb K YCIlo-
BMSIM OKpY>KatoLen cpeapl.
MexnpeamMmeTHble CBSA3M.

Ucmopus. Kynbtypa 3anagHor EBponbl
kKoHua XV — nepsow nonosuHbl XVII B.
KynbTypa nepBoro nepmoga HOBOW UCTO-
pun. Benukue reorpacuyeckne oTkpbITUS.
OkoHomuveckas eeoepaghusi 3apybexkHbIX
cmpaH. HaceneHue mupa. Neorpadus Ha-
ceneHuns mupa

YacTtb Il. Pa3BuTtue opraHmyeckoro mupa (21 4)

Paspen 3. PazButue x%un3nu Ha 3emne (11 y)

3.1. PasButue xus-
HW B apXencKon n
NPOTEPO30MNCKON
ape (2 v)

Pa3BuTne xnsHn Ha 3emrne B apXxemckomn
ape; nepBble crnefbl X1U3HW Ha 3emre.
CtpomaTonutbl. PasBuTtue xm3Hu Ha 3em-
ne B NpoTepo3oKckon ape. MNossneHne

XapakTepusyloT pasBuTue XnsHu Ha 3em-
ne B apXenckom 1 NpoTepo30NCKON apax.
OTtmevaloT nepBble crneabl XU3HU Ha 3em-
ne; nosiBNeHne NpeakoB BCEX COBPEMEH-




oTT

lpodormxkeHue mabn.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

NnpeakoB BCEX COBPEMEHHbIX TUNOB Becno-
3BOHOYHbIX XUBOTHbIX. [MNOTE3bl BO3HUK-
HOBEHMS MHOTFOKIEeTO4HbIX (3. ekkenb,

U. N. MeuHukos, A. B. MiBaHoB). lNMepBbie
xopaoBble. HanpaeneHus 3BonoumMm HU3-
LUMX XOPAOBbIX; 06LLas XxapakTepucTmka
BecuepenHbix 1 o6onoyHukos. PassuTtne
BOZHbIX pacTeHuin. Hayano nousoobpaso-
BaTesbHbIX NPOLECCOoB.

HemoHcmpauyus. Penpogykunm KapTuH

3. BypnaHa, otpaxatowmx dpayHy n dnopy
pasnun4yHbIX 3p M NepuodoB. CxeMbl pa3Bu-
TUS1 LAPCTB XXMBOW Npupoabl

HbIX TUMOB 6eCNO3BOHOYHbLIX XMUBOTHBbIX,
nepBblX XOPA0BbIX XWBOTHbIX; pa3BUTHe
BO[HbIX pacTeHui.

CoctaensatoT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotbl. ObCyxaatoT ae-
MOHCTpauun (paboTa B ManbIx rpynnax).
M3y4aloT maTepuans! 1 BbINOMHAOT 3aa-
HUS1 Ha MynbTUMeaunHoM CD-npunoxe-
HUM K y4eBHUKY

3.2. PasButume xus-
HW B Naneo3oncKon
ape (3 4)

Pa3BuTne xn3Hn Ha 3emne B Nnaneo3omn-
CKOW 3pe; Nnepuoamsaums naneosos: kemo-
PUNCKNIA, OPOOBUKCKUI, CUNYPUNCKUNA,
OEBOHCKUI, KAPOOHOBbLIN 1 NEPMCKUI Ne-
puoabl. OBOMOLUMSA pacTeHWUIA; pUHNMOMU-
Tbl, NOSBNEHME NEePBbIX COCYAUCThLIX pacTe-
HWUIA; NAanOPOTHWKN, CEMEHHbIE MaNOPOTHU-
KW, rofloCeMeHHble pacTeHus.
B0O3HUKHOBEHME NO3BOHOYHbIX: 06OLLas xa-
pakTepucTuka n apomopdo3Hble YepThl
knaccoB Pbibbl, 3eMHoBOAHbIE, [1pecMmbl-

XapakTepuayloT pa3BuTHe XU3HN Ha 3eM-
ne B naneo3sorickon ape. OTMevatoT nosiene-
HMe CyXONyTHbIX PacTEHUI; BO3HNKHOBE-
HME NO3BOHOYHbIX: PbIObl, 38MHOBOAHbIE,
npecMblKatoLmecs.

CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckme pabotel. O6CcyxaatT ae-
MOHCTpauun (paboTa B MarnbIx rpynnax).
M3yyaloT maTepuarnbl 1 BbINOMHAOT 3aa-
HUSA Ha MynbTuMeguiHom CD-npunoxe-
HUM K y4eBHUKY




L1T

Karowmecs. (naBHbIe HanpasrieHnsa 3B0O-
MOLMN NO3BOHOYHbBIX; XapakTepucTmka
aHaMHWIA N aMHUWOT.

HemoHcmpauyusi. Penpoaykunn kapTuH

3. bypuaHa, oTpaxatowmx dayHy u dpnopy
pasnu4HbIX 3p 1 nepuodos. CxeMbl pa3su-
TMS LapcTB xuson npupoabl. OkameHenoc-
TW, OTNEeYaTKn pacTeHNUN U XXMBOTHbIX B
APeBHUX nopoaax

3.3. PasButue xus-
HM B ME3030M1CKOMN
ape (3 4)

PasBuTue xmn3HM Ha 3emrne B Me3030MCKOM
ape. [MosiBneHue n pacnpocTpaHeHue no-
KPbITOCEMEHHbIX pacTeHW. 3BOMIOLMS Ha-
3€MHbIX NMO3BOHOYHbIX. BO3HMKHOBEHME
NTUL M MIeKonuTarLLmX; obLuas xapakre-
pUCTMKa KNaccoB NTUL, U MIekonuTato-
wmx. CpaBHUTENBHAsA XapakTepucTuka
BbIMEPLLUNX U COBPEMEHHbIX Ha3eMHbIX Mo-
3BOHOYHbIX. BelMMpaHue apeBHMX ronoce-
MEHHbIX PACTEHUIA U NPECMbIKAOLLMXCS.
HemoHcmpayus. Penpogykumnm KapTuH

3. BypnaHa, oTpaxatowmx dpayHy n donopy
pasnu4HbIX 3p U NepuogoB. CxeMbl pa3Bu-
TUSI LapcTB XMBoKW Npupodbl. OkaMmeHenoc-
T, OTNEYaTKU PaCcTEHUI B APEBHUX NOPO-
Aax

XapakTepuayrT pa3BuUTHE XU3HM Ha 3eM-
ne B Mme3o3ouckor ape. OTMeyaloT nosierne-
HWe 1 pacnpocTpaHeHne NOoKPbITOCEMEH-
HbIX pacTeHUIN; BO3HUKHOBEHME NTUL U
MIeKONUTaoLWLUX.

CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckune pabotel. ObcyxaatoT ge-
MOHCTpauun (paboTa B ManbIx rpynnax).
M3y4aloT maTepuans! 1 BbINOMAHAOT 3aa-
HUSA Ha MynbTumMeguiHom CD-npunoxe-
HUW K Y4EeOHUKY

3.4. PasButume xus-
HU B KAMHO30MCKOMN
ape (3 4)

PasBuTture »u13Hn Ha 3emne B KanHO30M-
ckon ape. bypHoe pa3BuTMeE LBETKOBbIX
pacTeHuii, MHOoroobpasme HacekoMmbix;

XapakTepuayoT pa3BUTHE XU3HU Ha 3eM-
ne B KaMHO30NCKOW 3pe: LBETKOBbIX pacTe-
HWIA, HACEKOMbIX; 0OBbSACHAT Napannens-




8TT

lpodormxkeHue mabn.

Tema CopepxaHue

Buabl peATenLHOCTM yYyeHUka

napannenbHasa ssonouus. Passutue nna-
LeHTapHbIX MNeKonuTalLWmx, NosBneHne
XWLWHbIX. BO3HMKHOBEHWE NpuMaToB.
Ipend matepukoB, onegeHeHnsi. OCHOB-
Hble 3Tanbl 3BoNouUMmn pacteHnn. OcHoB-
Hble 3Tanbl 3BOMOLMN XUBOTHbIX.
HemoHcmpayus. Penpogykunm KapTuH

3. bypuaHa, oTpaxatowmx dayHy 1 dprnopy
pasnu4HbIX 3p U nepuogos. CxeMbl pa3su-
TMS LapcTB xuBon npupoabl. OkameHenoc-
TW, OTNeYaTkn pacTeHUN B OPEBHNX MOPO-
Aax.

YmeHus. Vicnonb3oBaTh TeKCT y4ebHMKa

1 y4ebHbIX nocobun Ans coctaBneHust Tab-
nvu, oTpaxaroLwmx atanbl pa3BUTUS KN3-
HW Ha 3emne, cTaHoBNeHMs Yenoseka. Uc-
nonb30BaTb TeKCT y4yebHuka ansa paboTbl ¢
HaTypanbHbIMU 06 bEKTaMM

Hyto 3Bonoumio. OnnckIBalOT passnTne
nnavueHTapHbIX MrekonuTarLmx, nosene-
HWMe XMLLHbIX, BO3HUKHOBEHWE NPYMaToB.
XapakTepuaytloT reofniornyeckne nameHe-
HUSA KaNHO309; Apend MaTepukoB, onege-
HeHns. OBCyxaatoT OCHOBHbIE 3Tanbl 9BO-
NOLMN PACTEHUIN N KMUBOTHBIX.
CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotel. O6cyxaatoT ge-
MOHCTpauun (paboTa B ManbIx rpynnax).
M3y4aloT maTepuans! 1 BbINOMHAOT 3aa-
HVA Ha MynbTumeamnHom CD-npunoxe-
HUM K y4eBHUKY

Pasgen 4. NMpoucxoxaeHune yenoseka (10 4)

4.1. NonoxeHne Mudonoruyeckue n penurmosHsie npes-
YyeroBeka B cUCTe- CTaBIiEHNS O NPOUCXOXAEHUN YeroBekKa.
M€ XXMBOro Mupa Mpeactaenenus K. JIMHHes 0 NPOMCXOX-

(24) OeHnmn Yenoseka. CuctemaTuyeckoe noso-

XapaKkTepuayT MeCTO YenoBeKa B XXMUBOM
npupoae, ero cucTemaTu4eckoe nosoxe-

Hue. OTMeyaloT NPU3HaKM U CBONCTBA Ye-
rnioBeka, NO3BONALINE OTHECTU €ro K pas-
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XeHve Buaa Homo sapiens B cucteme xu-
BOro Mupa.

HemoHcmpauyus. CuctemaTtnyeckoe ape-
BO YXMBOTHOIO MMpa ¥ NOJSIOKEHNE B HEM
yeroseka

NYHBIM CUCTEMaTUYECKUM rpynnam uap-
CTBa XXMBOTHbIX.

CoctaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotbl. ObcyxaatoT ae-
MOHCTpauum (paboTa B Manbix rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAOT 3aa-
HUSt Ha MynbTUMeaunHoM CD-npunoxe-
HUK K y4eBHUKY

4.2. 3sonouns
npumartos (1 y)

Pa3BuTre npMmMaToB: HarnpasneHusl 3BOo-
uun yernoeeka. O6LWMe NpeaKkn YenoBeka U
YenoBekooOpasHbIx 00e3bsH. [pr3Haku 1
CBOWCTBa YeroBeka, No3BONSALLNE OTHEC-
TW €ro K pas3nnyHbIM CUCTEMATUYECKUM
rpynnam LapcTBa XUBOTHbIX. MosiBneHne
nepBbIX NpeacTasuTenen cemencraa Jlio-
au.

HemoHcmpayus. Penpogykunm KapTuH

3. bypuaHa, oTpaxaroLLmx 3BOSOLMIO
npumaTtoB. OkaMeHenocTu, oTnevaTku
pacTeHuii B [pEBHUX NOPOAax

CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckme pabotbl. O6CcyxaarT ae-
MOHCTpauum (paboTa B Manbix rpynnax).
MN3yuatoT maTepuansl 1 BbINOMHAOT 3a4a-
HVA Ha MynbTumeamnHom CD-npunoxe-
HUM K y4eBHUKY

4.3. Ctaguu aBornto-
LMK Yyenoseka
(5y)

CTtagwnm aBonioLmmn YenoBeka: ApeBHENLINIA
YernoBek, APEBHUI YeroBeK, NepBble CoBpe-
MeHHble ntogu. MonynsaunoHHasa CTPYKTY-
pa Buga Homo sapiens; yenose4eckue pa-
Cbl; pacoobpa3soBaHue; eqUHCTBO Npouc-
xoxaeHus pac. CBoOMCTBa YenoBeka Kak
OuocoumansHoro cyuiectsa. [BmxyLime
cunbl aHTpornoreHesa. ®. SHrenbC o0 ponu

OnucbiBaloT cTagum 3BOMOLUN YenoBeka:
ApeBHeNLWnX, APEeBHUX U NepBbIX CoBpe-
MEHHbIX niogen. PaccmatpmBatoT 1 3ano-
MUWHaIOT MNONYMAUNOHHYIO CTPYKTYPY

Buga Homo sapiens — pacbl. 3HakOMAT-
Csl C MEXaHM3MOM pacoobpa3oBaHus,
oTMeYasi eQUHCTBO NMPOUCXOXAEHUS

pac. MpnBoaAT apryMeHTUpOBaHHYHO




0cT

lpodormxkeHue mabn.

Tema

Copepxanue

Buabl peATenLHOCTM yYyeHUka

TpyAa B npouecce npespaleHns 06e3bsiHbl
B yenoBeka. Pa3BuTtne uneHopasagenbHom
peuun, Co3HaHNs N OBLLECTBEHHbIX OTHOLLE-
HUIM B CTaHOBIEHUM Yenoseka. Ponb Tpyaa
B npoLiecce npespaLleHns 06e3bsiHbI B Ye-
noBekKa.
HemoHcmpayusi. Mogenu ckeneTos ve-
noBeka 1 NO3BOHOYHbIX XXMBOTHbIX. Cxema
aBontoummn poga Homo. Cxema «Yenoseuve-
ckue pacbl». Penpogykunm kapTuH
3. bypunaHa, oTpaxaroLmx aTarnbl CTaHOB-
neHns Yenoseka

KPUTUKY @aHTUHAY4YHOWN CYLLHOCTN pacus-
Ma.

CoctaensatoT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotbl. ObcyxaatoT ae-
MOHCTpauum (paboTa B Maneix rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAOT 3aa-
HVA Ha MynbTumeaminHom CD-npunoxe-
HUW K Yy4EeOHUKY

4.4, CoBpeMeHHbIN
aTan 3BonioLmMn Yye-
noseka (2 u)

CoBpeMeHHbI 3Tan 3BOMOLUK YeroBeka.
B3anmMooTHoLleHne coumanbHoro n 6uono-
r’M4ecKoro B 3BOJ1OUUMN YeroBEKa. Yenose-
Yyeckue pachl, nx eguHcTBo. Kputuka pa-
Ccu3ma u «coumanbHOro gapBuHM3may. AH-
TMHaY4YHas CYLLHOCTb «COLManbHOro
AapBrMHU3Ma» u pacuama. Begywas ponb
3aKOHOB 0OLLECTBEHHON XXM3HU B coLManb-
HOM nporpecce YyenoBeyecTsa.
Hemoncmpayus. Mogenu ckeneTos 4ve-
JioBeKa 1 NO3BOHOYHbIX XUBOTHbIX. Cxema

aBontoumm poga Homo. Cxema «Yenoseye-
Ckue pacbl». Penpogykunm kapTuH

XapaKTepusyloT COBPEMEHHbIN 3Tan 3Bo-
NOLMKN YenoBeka; B3anMOOTHOLLEHUE CO-
LunanbHOro 1 61MonorM4eckoro B ero 3Boso-
umn. OB6oCHOBbLIBAOT €AMHCTBO YernoBeYe-
Ckux pac. [aioT apryMmeHTUPOBaHHYIO
KPUTUKY pacuamMa 1 «colmanbHoro gapeu-
Huama». OTMevaloT BeAyLLYy Pofb 3aKo-
HOB 0OLLECTBEHHON XXM3HW B COLIMANIBHOM
nporpecce YenoBeYecTBa.

CocTtaBnsatoT nnaH naparpada. BeinonHa-
10T NpakTnyeckme pabotbl. O6CcyxaatoT ae-
MOHCTpauun (paboTa B MarnbIx rpynnax).
M3yyaloT maTepuarnbl 1 BbINOMHAOT 3aa-




TZT

3. bypunaHa

, OTpaXkarLwmx aTanbl CTaHOB-

NeHus YyenoBeka.
YmeHus. \ENONb30BaTh TEKCT YIEOHWKA
1 y4yebHbIx [focobun ana cocrtaeneHusa Tab-

nvu, otpa

HUS Ha MynbTUMeaunHoMm CD-npunoxe-
HUK K y4eBHUKY

OWNMX 3Tanbl Pa3BUTUA XU3-HU

Ha 3emne, cTaHoBneHus dJenosgka. Wc-
nonb3oBaTy TEKCT ydebHuka ans paboTbl C
HaTypanbHHIMM obbekTamu. [aBafb apry-
MEHTUPOBAKHYI0 KPUTMKY pacusmg u «co-

UnanbHOro gapBmMHMU3Ma».

Mexnped

eeoepagpusi} \cTopnsa KOHTU-HEHTOB|.

OKoHomuYe

mMupa. "eorpaduma HaceneHns mupa

emHble cesa3u. dusuyerkas

ckas eeoepacpus. HaceneHne

Yacts Il

B3anmooTHowweHUA opraHuama u cpepbl (31 )

Paspen 5. Buocdepa, ee cTpykty

ba U pyHKLUMM (5 1)

5.1. CtpykTypa
Buocepsbl (2 4)

Brocdepa + xunBas 06onoyka nnaHeTbl.

YyeHune o 6

hoccepe B. N. BepHaackoro.

MpaHuubl 6uocdepsl. CTpykTypa Guocde-

pbl. KocHoe

BewecTBo brnocdepbl. ATMO-

cdhepa: ra3gBLIN COCTaB; UCTOYHUKM U 3Ha-
YeHue rasos atmocdepsl. Mmapocdepa: Bo-

abl Mnposo
[OEMbI; PoJ]
BuokocHoe
OopraHu3Mbl

o oKeaHa, NMPeCcHOBOHbIE BO-
b B 6uocepe. Jlntocdepa u
BeLlecTBO Brocdepnl. XKueble
(*knBOE BeLLECTBO), BUOOBOW

POpMYNUPYIOT OCHOBHbIE MONOXEHUS yye-
Husa B. . BepHaackoro o 6uocdepe. O6b-
SICHSAIOT HEBO3MOXHOCTb CYLLECTBOBaHUS
XW3HM 3a rpaHuuammn buocdepsbl. Xapak-
TEPU3YIOT KOMMOHEHTbI Brocdepbl: KOCHOE
1 OMOreHHOE BELLECTBO, XXMBOE BELLECTBO,
©u1okocHoe BeLecTBo Brocdepbi.
CoctaensatoT nnaH naparpada. BeinonHsa-tot
npakTudeckue pabotbl. ObcyxaaT ae-
MOHCTpauun (paboTa B MarnbIx rpynnax).




[4A)

lpodormxkeHue mabn.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

COCTaB, pa3Hoo6pa3V|e 1 BKNnaj B 6V|omaccy.

HemoHcmpayus. Cxembl, oTpaxatowme
CTPYKTYpY 6uocdepbl 1 xapakTepuayto-
LiMe ee OTAeNbHbIE COCTaBHblE YacTu. Tab-
n1upBl BUOOBOIO COCTaBa M pa3Hoobpasusi
XMBbIX opraHmamoB 6rnocdepsbl

M3y4aloT maTepuansl 1 BbINOMHAOT 3aa-
HUSt Ha MynbTUMeaunHoM CD-npunoxe-
HUK K y4eBHUKY

5.2. KpyroBopoT Be-
LLecCTB B nNpupoae
(B4)

MmaBHas dyHKUMA Buocdepbl — KpyroBo-
poT BeLLEeCTB B Npupoae: KpyroBopoT Bodbl,
yrnepoaa, asoTa, cepbl U poccopa. 3Hade-
HWe KpyroBopoToB B npeobpa3oBaHumn nna-
HeTbI.

HemoHcmpayus. Cxembl KpyroBopoTa
BeLLeCTB B nNpupoae

OnpegenstoT rnaeHyto dyHkuuo 6uocde-
pbl kak obecneyeHne BUOreHHOro KpyroBo-
poTa BeLeCTB Ha nnaHeTe. Xapakrepuay-
0T OCHOBHbIE KPYrOBOPOTbI: BOAbI, YrNepo-
Aa, asoTa, boccopa n cepbl. OueHnBatoT
3HaueHue KPyroBOpOTOB BELLECTB NS Cy-
LLIeCTBOBAHUS XU3HW Ha 3emne.
CocTtaBnsatT nnaH naparpada. BeinonHsa-
10T NpakTnyeckune pabotbl. ObcyxaatoT ge-
MOHCTpauun (paboTa B ManbIx rpynnax).
WN3yuatoT maTepuansl 1 BbINOMHSAOT 3aja-
HUSA Ha MynbTuMeguiHom CD-npunoxe-
HUM K y4eBHUKY

Pasgen 6. XKusHb B coobuectBax. OcHoBbI 3konorum (114)

6.1. UcTtopusa dop-
MUpPOBaHMsA co0b-
LLLeCTB XMBbIX opra-
HU3MOB (2 4)

NcTopus hopMrpoBaHms COOBLLIECTB K-
BbIX OpraHuamoB. 'eonormnyeckasi UCTo-
pUsa MaTEPUKOB; N30N5AUMSA, KnnmaTnye-
CKMe ycrnoBus.

Onu1cbIBalOT reoriorMiyeckyo UCTOpUI Ma-
TEepPVKOB, CMEHY Krnumara.

CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckme pabotbl. O6CcyxaatT
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HemoHcmpayus. KapTbl, oTpaxatowye
reoriorMyeckyto UICTOPUID MaTePUKOB; pac-
NPOCTPaHEeHHOCTb OCHOBHbLIX BMOMOB CyLUM

AeMOHCTpauuu (paboTa B Manbix rpynnax).
M3y4aloT maTepuans! 1 BbINOMHAOT 3aa-
HUSt Ha MynbTUMeaunHoM CD-npunoxe-
HUK K y4eBHUKY

6.2. buoreorpa-
dusi. OCHOBHbIE BU-
OMbI CyLUn (2 4)

Buoreorpadusa. Brnoreorpadunyeckne 06-
nacTu: HeapKTuUYecKasi, naneapktunye-
CKkasi, BOCTOYHas!, HeoTponuyeckasi, acu-
onckas un aBcTpanuiickas obnactn. OcHoB-
Hble 61oMbI cywn (M MupoBoro okeaHa).
CxopcTtBo 6MOMOB pasnunyHbIx obnacren;
npoucxoXxaeHve 1 passutne GUOMOB.
HemoHcmpauus. KapTbl, pacnpocTpa-
HEHHOCTb OCHOBHbIX BUOMOB CyLLM

XapakTepunaytoT 6UoMbI pasnmnyHbix 6ro-
reorpadguyeckux obnacren.

CoctaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotbl. ObCyxaatoT ae-
MOHCTpauum (paboTa B Maneix rpynnax).
WN3yuatoT maTepuansl 1 BbINOMHAOT 3aja-
HUSA Ha MynbTumMeguiHom CD-npunoxe-
HUW K Yy4EeOHUKY

6.3. BsanmooTHo-
LIEeHMs1 opraH1ama
n cpeapl (2 4)

YueHune o buoreoueHosax B. H. Cykauesa.
EcTecTBeHHble coobLyecTBa XuMBbIX opra-
H13MoB. buoreoueHo3: 61MoLEeHO3 1 3Ko-
Ton. KomnoHeHThl 6roreoLeHo308B: Npoay-
LEHTbI, KOHCYMEHTbI, peayueHThl. bruoue-
HO3bl: BUOOBOE pa3Hoobpasue, NNOTHOCTb
nonynsiummn, Guomacca.

AbunoTtunyeckme daktopbl cpegbl. Ponb Tem-
nepaTtypbl, OCBELLEHHOCTU, BNaXXHOCTU U
ApYyrux akTopoB B XXM3HEeAeATeNbHOCTH
coobuiecTB. VIHTEHCUBHOCTb AENCTBUSA
dakTopa; orpaHu4MBaroLLmn akTop.
B3aumogencTteue dakTopoB cpeapl, npeae-
bl BBIHOCMMBOCTMU.

BruoTtunyeckne daktopbl cpeabl. MHTerpa-

OnpenensT 1 aHanM3upyT NOHATUSA
«3Konorusay, «cpega obutaHusa». Xapakre-
pu3yloT abrnoTnyeckme akTophbl: Brax-
HOCTb, OCBELLEHHOCTb, TeMnepaTypHbIN pe-
XM 1 ap. OBBACHAT UHTEHCUBHOCTb
OeNCTBUSA N B3aMMOOTHOLLEHNSt abrnoTnye-
ckux cpaktopoB. OnucbIBalOT BuoTHMYECKNe
daKTopbl, HA KOHKPETHbIX NpuMepax ge-
MOHCTPUPYIOT UX 3HaYeHMe.

CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckne pabotbl. ObcyxaatoT ge-
MOHCTpauuu (paboTa B Manbix rpynnax).
M3yyaloT maTepuarnsl 1 BbINOMHAOT 3aa-
HUSA Ha MynbTuMeguiHom CD-npunoxe-
HUM K y4eBHUKY
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lpodomxeHue mabis.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

uusa Bmaa B OMoLeHo3e; 3KONormieckme Hu-
wu. Llenn n cetn nutanms. Jkonormyeckas
nupammga umncen éuomacchl, aHeprun. Cme-
Ha 6roLeH030B. [pNYnHbI CMEeHbI BUoLEHO-
30B; OpPMUPOBaHNE HOBbIX COOBLLIECTB.
HemoHcmpauus v obcyxgeHne gua-
unbmMoB U knHodunoma «brnocdepa»

6.4. BsanmooTHoO-
LUEHNSA Mexay op-
raHnamamu (5 4)

DopMbl B3aUMOOTHOLLEHWUI MexXay opra-
H1u3Mamu. NMo3NTUBHbIE OTHOLLEHNST —
CcMMOMO3: Koonepauusi, MyTyanuam, KOM-
MeHcanmam. AHTUBMOTUYECKNE OTHOLLIE-
HUSI: XULLLHUYECTBO, NapasnTn3M, KOHKY-
peHuus. MNpoucxoxgeHne n aBornoums na-
pasuTuama. HentparnbHble OTHOLIEHNS —
HenTpanuam.

HemoHcmpauyus. Npumepbl cumbrnosa
npeacTaBuTenen pasnuyHbIX LapcTB Xu-
BOV npupodbl. [apa3uTbl pacteHuin, Xu-
BOTHbIX, B TOM YMCIE U YenoBekKa.
OcHosHble noHssmusi. buocdepa. bro-
macca 3emnu. bBruonornyeckas NpoayKTUB-
HOCTb. XKuBoe BeLLeCcTBO U ero pyHKumm.
Bronorunyeckuin kpyroBopoT BeLLecTB B
npupoge. dkonorus. BHelwHaa cpeaa. Oko-
noruyeckue akrtopbl. ABnotuyeckue,

3anomMuHalT hopMbl B3aMMOOTHOLLEHNIA
MeXay opraHM3amMamu: No3UTUBHBIE OTHO-
LUEHNst — CMMOUO3: aHTMBNOTMYECKNE OT-
HOLLUEHMS U HEWTPanbHblE€ OTHOLLEHUS —
HerTpanuam. OueHMBaIOT Porib PAKTOPOB
cpenbl 00UTaHUS B XXM3HE4EATENbHOCTH
XWBOTHbIX Y PacTEHUN.

CocTtaBnsaiT nnaH naparpada. BeinonHsa-
10T NpakTnyeckune pabotel. ObcyxaatoT ge-
MOHCTpauun (paboTa B ManbIx rpynnax).
M3y4yaloT maTepuansl 1 BbINOMHAOT 3aa-
HVS Ha MynbTumeaminHom CD-npunoxe-
HUM K y4eBHUKY
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BuoTnyeckne n aHTponoreHHble akTopsbl.
Jkonornyeckme cUCTeMbl: BUOreoLeHos,
OunoueHo3, arpoueHos. MpoayueHThbl, KOH-
CyMeHTbI, peayueHTbl. Camoperynauums,
cMeHa 61oLeH030B 1 BocCTaHOBMNEHWE Bu1o-
LLeHO30B.

YMeHus1. BbiaBNaTb Npu3HaKku npucno-
coBneHHOCTN BUAOB K COBMECTHOMY CY-
LLIeCTBOBAHMIO B 3KOMOMMYECKNX CUCTEMAX.
AHanusmpoBaTb BMAOBON cocTas broueHo-
30B. BblgenaTb otgenbHble opMbl B3aMMO-
OTHOLLEeHWU B B1MoLEeHO3ax; XxapaKkTepnso-
BaTb NULLEBbIE Lienn B KOHKPETHbIX YCIO-
BUSIX OOUTaHUS.

MexxnpedMmemHbie cesi3u.
HeopzaHuydeckas xumus. Kncnopog, ce-

pa, a3oT, pocpop, yrnepon, ux xummye-
CKue CBOWCTBA.

@usuyeckas eeoegpachus. Knumat 3emnn,
KnumaTmnyeckas 30HarnbHOCTb

Paspen 7. Buocdepa

u yenoBek. Hoocdepa (9 4)

7.1. Bosgencrteue
Yyenoseka Ha Npupo-
4y B npouecce cTa-
HOBIEHUs obLecT-
Ba (2 4)

AHTpoOnoreHHble hakTopbl BO3OENCTBUSA Ha
BuoLeHo3bI (porb YenoBeka B Npupoae).
Ponb naneonutnyeckoro yenoseka B UC-
Ye3HOBEHMM KPYMHBLIX TPaBOSAOHbBIX U XULL-
HWKOB. Havano anoxu npom3BoacTea nu-
wm B HeonuTe. NoAceyHoe 3emneaenve n
BbInac ckoTa. YueHue B. /. BepHaackoro

AHanNM3npyrT aHTPOMNOreHHble HaKTopbl
BO34EeNCTBUSI Ha BroueHO3bI (ponb YenoBe-
Ka B NMPUPOAE) Ha pa3HbIX 3Tanax pas3BuTUs
YernoBeyeckoro obLecTsa.

CocTtaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckme pabotel. O6CcyxaatT ae-
MOHCTpauun (paboTa B MarnbIx rpynnax).




9T

lpodormxkeHue mabn.

Tema

CopepxaHue

Buabl peATenLHOCTM yYyeHUka

0 Hoocdpepe. AHTPOMOLIEHO3bI.
HemoHcmpauyusi. N306paxeHus, nnnio-
CTPUpYHOLLME aHTPOMOreHHbIE N3MEHEHNSI
naHgwadptos

M3y4aloT maTepuansl 1 BbINOMHAOT 3aa-
HUSt Ha MynbTUMeaunHoM CD-npunoxe-
HUK K y4eBHUKY

7.2. MpupogHble
pecypcbl U UX Uc-
nonb3oBaHne
(24)

MuHeparnbHble, 3HepreTMYeckune 1 nuile-
Bble pecypchbl. Henmcuepnaemble pecypchbi:
KOCMUYECKUE, KNMMaTUYECKME 1 BOAHbIE
pecypcbl. OTHOCUTENBHOCTL Hencyepna-

€MOCTU pecypcoB. VcyepnaemMble pecypchbi:

BO306HOBMsiEMbIE (NNOJOPOAME MOYB, pac-
TUTENbHBIN 1 XUBOTHBIA MUP) 1 HEBO300-
HoBnsieMble (HedpTb, ras, yronb, pyabl) pe-
cypchl.

HemoHcmpayus. Cxembl 1 KapTbl pacmno-
NOXEHUs1 MeCTOPOXAEHWI MONEe3HbIX NC-
KonaembIx

XapakTepusyloT MUHeparbHble, 3HepreTu-
Yyeckue v nuLieBble pecypcbl. OnucbiBatoT
Heunc4yepnaemble 1 ucyepnaemble pecyp-
Cbl, NOAYEPKMBAA OTHOCUTENBHOCTb HENC-
YyepnaeMocTn pecypcoB. XapakTepuayoT
NpPOoLLeCChbl MX BO3HUKHOBEHUS 1 YCIOBUS
cpeabl, NpUBOASALLME K X hopMUpoBa-
HUIO.

CocTtaBnsatT nnaH naparpada. BeinonHsa-
10T NpakTnyeckune pabotbl. ObcyxaatoT ge-
MOHCTpauum (paboTa B Manbix rpynnax).
M3y4aloT maTepuans! 1 BbINOMHAOT 3aa-
HVS Ha MynbTumeaminHom CD-npunoxe-
HUW K Y4EeOHUKY

7.3. Nocneacteus
XO3ANCTBEHHON
nesTenbLHOCTU Yeno-
BeKa 411 OKpy»Kato-
Lewn cpedbl (24)

3arpssHeHne Bo3ayxa. MNMpuynHbl 3arpss-
HeHWs1 Bo3ayxa u ux nocnencreus (yBenu-
yeHue cogepxanusa SO2 n CO2 n BnNusiHne
Ha knumar). 3arpsisHeHune NpecHbIX BOA U
MwupoBoro okeaHa. AHTPOMOreHHbIE n3me-

XapakTepusyoT NocneacTBUSA XO35NCT-
BEHHOW [eATenbHOCTU YenoBeka.
CocTaBnsioT nnaH naparpada. BeinonHs-
10T NpakTnyeckune pabotbl. ObcyxaaroT ae-
MOHCTpauuu (paboTa B Manbix rpynnax).
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HeHWs MoYBbI; 3p03unsl, PopMUPOBaHIME
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7.4. Oxpana npupo- [IpoOieMsl paiug
IIBI ¥ [ICPCIEKTHBBI 30BaHUSL, OX[]

panuoHaIbHOTO TPSI3HEHHH, d
MIPUPOIONIONB30Ba- MSTHHUKOB 1]
Hus (349) HBIMH PECyp

TIJIK. Ouncrt
THYECKUE Me
Mepst o 06
KOMILIEKCOB,
HHE.

Hemoncmpayusa. BnusiHue X035HUCTBEHf

HOM JIesATeIb
Kaprsr 3amon
CTpaHbI

HAJBHOTO TIPHPOIOTIONH-

aHBI IPUPOJIBIL: 3aIIUTA OT
OXpaHEHHE STaJIOHOB H T1a
MPOJIbI, 0OCCIICUeHUE MPH]
aMH HaceJIeHUs TUTaHeTHI.
ka BEIOPOCOB M CTOKOB, O
rozi6l 0OPBOBI C BpEAUTEIIS
Ha30BAHUIO IKOJIOTHUECKI
9KOJIOTHYECKOE 00pa30Ba-

HOCTH YEJIOBEKA Ha MPHUPO/]
€IHBIX TEPPUTOPHIl HalllEeH

Ol

DJIO-
MH.

PackprIBaroT po0IeMBl paoHaIBHOTD
TPUPOJOIONB30BaHHs, OXPAHBI IPUPOIBL:
3aIIUTa OT 3arpsi3HEHHH, COXpaHeHne Ta-

JIOHOB U MIaMATHHUKOB IIPUPOOBI, obecmeue-

HHUE NPUPOAHBIMU pECYpCaMH HaceIeHUS
TUTaHETHI.
CocTaBisIfoT IU1aH naparpada. Bermorag
0T MpakTHYecKkue padoTel. OOCYKAaIoT
MOHCTpanuH (paboTa B MajbIX Ipymmax).
W3yuatoT MaTepuaisl ¥ BBIOJIHAIOT 3a]la-
HUs Ha MynbTuMenuitHom CD-tipunoxg-
HUH K y4COHUKY

Pa3nen 8. Buonuxka (6 1)

HOM NIesATEIb

Hcnonb3oBaliie 4eI0BEKOM B XO3SIHCTB!
HOCTHU IIPUHIUIIOB OpraHu3a-

CH-

ONHCHIBAIOT MMPUMEPHLI UCITIOJIB30OBAHUSA Y€~

JIOBEKOM IMPUHIHIIOB OpraHru3aluu ouno-




8¢T

Oxonyanue mao.

Tema

Copnepikanue

Buapl 1eATeILHOCTH YYeHHKA

UM PACTEHUH U KUBOTHBIX. POPMBI KUBO-
T0 B IPUPOJIE U UX IPOMBIILICHHBIE aHAJIO-
T (CTPOUTENBHBIE COOPYKEHHS, MAILIHHBI,
MEXaHHU3MBI, IPUOOPHI U T. 11.).
Hemoncmpayus. llpumepsl CTPyKTYp-

HOM OpraHM3aIlMy KMBBIX OPTaHU3MOB H CO-
3/IaHHBIX Ha ATOH OCHOBE OOBEKTOB (IIpO-
CMOTp U 00CYXKAEHHE WILTIOCTpalui yueo-
HUKA).

Ocnoegnvie nonamus. Bo3nelictsue 4eno-
Beka Ha ouocdepy. Oxpana npuposl; 6uo-
JIOTMYECKUI M COLIMANIbHBIN CMBICIT COXpaHe-
HUS BHIOBOTO Pa3HOOOpa3nsi OMOIIEHO30B.
ParmonansHOE IPUPOJONIONB30BaHHE; He-
ucuepIiaeMble U HcYepraeMble pecypehl. 3a-
MOBEJIHUKH, 3aKa3HUKH, napku; KpacHas
kHura. bruonnka. ['eHHas nwxenepus, 6uo-
TEXHOJIOTHSL.

Ymenusa. O0bscHATh HEOOXOJUMOCTD 3HA-
HUS 1 YMEHHE TIPAKTHYECKH TPUMEHSTh
CBEJCHUS 00 dKOJOTUIECKUX 3aKOHOMEP-
HOCTSIX B IIPOMBIIUICHHOCTH M CEITLCKOM
XO03sHCTBE AJIs IPaBUIIbHOM OpraHu3aluu
JIECOBOJICTBA, phIOOBOJICTBA U T. JI., & TAKIKE
JUISL PEIICHUS BCEro KOMIUIEKCA 3a/1a4

JIOTUYECKHX CHCTEM.
CocTtaBysiioT 1iaH naparpada. Beimonus-
0T IIpaKkTH4YecKue paboTel. OOCYXAaIOT ae-
MOHCTpanuH (paboTa B MaJbIX IpyIIIax).
W3ydatoT MaTepuansl ¥ BBITOTHSIOT 3a1a-
HuUs Ha MynbTuMenuitHoMm CD-tipunoxe-
HHHU K YU4eOHUKY




TEMBI VIS MPOEKTHOMN .
N UCCJIEJOBATEJIBCKOU JEATEJIBHOCTH

1. NnadopmarmoHHO-MCCIeI0BATENbCKHAN MPOEKT «Pomnp
KpyrocseTHoro mytemectsus Y. [lapBuHa Ha Kopabie «buriby»
B CTaHOBJICHUH HBOJIOLMOHHOM Teopui» (Ha OCHOBE aHalU3a 0C-HOBHOH 1
JIOTIOJTHUTEIBHON JIUTEPATYPBI).

2. HccnenoBaHue HACIEACTBEHHON WM3MEHYMBOCTH CPEIU  yda-IIUXCS
mKkosel  (poct, Macca Tena). I[locTpoeHHEe BapHalMOHHOW KpUBOW ¢
MOCIeAYIOIMM (OPMYIUPOBAHUEM BBIBOJIOB U COCTAaB-JICHUEM OTYETOB.

3. HccnenoBanue mpucnoco0IeHHOCTH OPraHu3MOB K cpejie oOnTanus (Ha
NpUMEpPE CBETONIOOMBBIX M  TEHEBBIHOCIMBBIX PAac-TEHHH; JOMalIHUX
JKUBOTHBIX).

4. HabmioneHne B OKpY’KaloOIMIed MPUpPOJIE NMPHMEPOB BHYTPH-BUIOBOW U
MEXBHUI0BOH OOpBHOBI 32 cymecTBoBaHHe. CocTaBie-HUE OTYETA.

5. HccrnenoBaHue MIOTHOCTH HMOMYJSIUHA U BUAOBOTO COCTaBa COOOILECTB
)KHMBBIX OPraHM3MOB Ha LIKOJBHOM JIBOPE, OKOJIO JI0-Ma, B OJIFKaiIlIeM mapke.

6. M3ydenue GpopM B3aMMOOTHOLICHHH OPTraHW3MOB pacTe-HHH, TPHOOB U
KHMBOTHBIX B OKpY’Karollel mpupoze (Ha MpH-IIKOJbHOM y4acTKe, Ha jade, B
jarepe oTabixa u T. 11.). CocTaB-JeHHe Ienei U ceTeil MUTaHusl.

7. OmpeneneHne NCTOYHUKOB 3arpsI3HEHUSI CPEAbI B IIKOJIE U 00CyKAEeHHE
MEp CHMKCHUSA UX BOSHeﬁCTBHH Ha 4CJIOBCKA.

8. CocraBneHue milaHa MEPONPHATHHA 10 OXpaHe NPHPOABI U HAYYHO
000CHOBaHHOTO M COAJIAHCHPOBAHHOTO YBEIWYEHUS Pa3-HOOOPa3us pacTeHUH
Ha TIPHUIIKOJIEHOM y4acTke (1ade).

9. MexmnpeaMeTHbI NPoeKT (OMosorust, XuMusi, reorpadus) «YcioBus
Cpebl Kak OmpeAesonui GakTop BUA000pa3oBa-HUM».

10. XapakTepHCTHKa IIKOJIBI KaK YKOCUCTEMBI. JKOJIOTHYe-CKHii TacnopT
IITKOJIBI.

11. Amnamurudeckuii mpoekT «Kak cOOTHOCHUTCS Teopusi OMO-TIOTHUECKON
9BOIOLUH CO B3TJISIaMU KPEAllMOHUCTOB?».
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HWHdopmMannoHHo-06pa3oBaTebHas cpea JUHHH

PEKOMEH/JIAIIUH 110 PABOTE
C 2JIEKTPOHHBIMHU INPUJIOXKEHUSIMU

K YYEBHUKAM U ®OPMUPOBAHHIO
HUKT-KOMIIETEHTHOCTH YYAIIUXCSL

OueBHIHO, 4TO NpH paboTe C ANIEKTPOHHBIMH TMPHIOKE-HUAMH K
y4eOHHMKaM cJeqyeT HPHUIEPKUBAThCS OOLIMX METOIU-YECKUX NPUHIUIIOB B
COYETAaHWU C METOJAWKAMU HCIIONb30BaHUs WH()OPMAMOHHBIX PECYpPCOB.
VYueOHast JEATENBHOCTh CTPOUTCS HA OCHOBE CHCTEMHO-/AESTEIHHOCTHOTO
MOAX0Aa ¥ JOJDKHA CHO-COOCTBOBaTh (OPMHUPOBAHHIO YHHBEPCAIBHBIX
y4eOHBIX JIeficT-BHH, ITPU 3TOM BHBI JISSITEIEHOCTH JI0JDKHBI COOTBETCTBOBATh
cTyneHu oOpaszoBaHus. Ecnu y ydammxcsi OCHOBHOM HIKOJNBI BaXKHBIM BHIOM
JIESITEIFHOCTH SIBIIICTCSl TPYMIIOBOE B3aMMOAECH-CTBHE, OOJbIIOE BHUMAaHHUE
yzensercs: paboTe ¢ HHPOPMAIMOH-HO-TIONCKOBBIMH 33/IaHHUSAMH, JalbHEHIIee
pa3BUTHE TOJYYarOT HAaBBIKA cOOpa, XpaHEHHsA, 00paboTkH HWH(DopMAaIm,
YCHIIMBA-ETCSl HHTErpanus 3HaHUH, TO y yJalluxcs CTapIIeH MIKOIBI KO BCEMY
BBILICTIEPEUUCICHHOMY J100aBIsIeTCsl MPHUMEHEHUE IOJIy-YeHHBIX 3HAHUHA B
MPOEKTHO-Y4eOHOM, UCCIIeI0BATENbCKO Jes-TeIbHOCTH.

[Ipn pabote ¢ 3MEKTPOHHBIMH NMPWIOKECHUSIMH K yIEOHHKAM ITOSIBIISIOTCS
JIOTIOJTHUTENbHBIE ~ BO3MOXKHOCTH AL Pa3BUTHA ~ MBICIMTEIBHBIX |
KOHTPOJHUPYIOMNX JCHCTBUH, a Takke KOM-MYHHKAaTHBHBIX KOMIICTEHIHWH.
Takasg BO3MOKHOCTH OOECIIEUH-BAETCS HWHTCPAKTUBHBIMU MOJYJIAMHU KakK
oOydaroliero, Tak W IIPOBEPOYHOro xapakrepa. Pabora ¢ pa3iuyHBIMU
HHPOPMA-IIHOHHBIMU peCypcaMu JOJDKHA IEpPeMexaThcsi Oeceloil ¢ ydu-
TCIIEM, O6CY)K}ICHI/IGM B TIpynmax, 3anuciaMu B TETPAAAX, HIPO-BbIMU
anemenTaMu. OJJHAKO HE CIEyeT YBIEKAThCsl HarMIAA-HOCThIO, HaJ0 IOMHHTD
0 HEO0OXOIMMOCTH (OPMHUPOBAHUS W PA3BUTHS M JPYIHMX HABBIKOB: HABBIKOB
YTeHHs, OOpPaOOTKM TEeKCcTa, MOHOJOTMYECKOH pedyd, B TOM 4YHCIE U C
TIOMOIIBIO0 MH-(OPMAIIMOHHBIX MYJIETUMEANHHBIX PECYPCOB.

MOXHO TPENJIOKUTh CISAYIONIMA aJropuT™M paboThl: BOC-TIPUSITHE
nHopmanmy, aHaIM3 MOJyYeHHOW WH(OpManny, Npo-Bepka HOHMMaHWS,
camoolienka  (peduiekcus),  OmpeeNicHHe — JaJbHEHIIero  Mapiipyra
NIPOJIBIDKEHHUS B yUeOHOM MaTepHae.

VYuurenb JODKEH —IOKa3aTh, Kak paborarb ¢ uHpopMmanuei,
c(hopMyIHpOBaTH IETH 00yUeHHs, HAYIUTh paboTaThk ¢ HHPOP-
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MaIlOHHBIME OOBEKTaMH, HAYYHTh CTPOUTH OOpa3OBaTEIbHBIC MapIIPYyTHI
U JOCTYDKEHHS MTOCTaBICHHBIX LeNeH.

[TocnenoBarenbHOCTE PabOTBI ¢ y4eOHBIM MAaTEPHAJIOM OIpe-JeisieT
YUYUTEIb, YYUTHIBAS. WHAUBUAYAIBHBIE OCOOCHHOCTH KAXKOTO YYAIIETOCs MU
TPYIIITBI yYaIIuXCs.

PaccmoTpuM mpuMep mOCTpoeHHs y9eOHOTO 3aHATHS, HAa KO-TOPOM OyIyT
HCTIONB30BaThC KaK TPaIWIHMOHHBIE MNOJHTpadu-decKue W3NAHHUA, TaK W
WHTEPaKTUBHBIC HATJISIHBIC TOCOONS.

B Hauase 3aHATHA YUUTENb CO3MAET MOTHBALIMIO HA M3YYCHHUE KOHKPETHOM
TEMBbI, 0003HAYaeT y4YeOHBIC IENM W MAPIIPYTHI, MO KOTOPHIM YUaIlHECs
MOWIYT K MX JOCTHKCHUIO. ECIK ecTh XOpOo-110 MOrOTOBJICHHBIC YUaluecs, a
TeMa HE OYCHb CIOXKHAsI, MOXHO MPUMCHUTH TEXHOJIOTHIO «OIMEPEKAIOIICTOY
00yueHHs, KOTJa YYCHHK IO 3apaHee OMpPEICIICHHOMY YYUTEIeM MapUIpyTy
CaMOCTOSATEIILHO 3HAKOMHUTCSI C HOBOI TEMOW M Ha YPOKE KPaTKO OIMUCHIBACT
W3ydaeMbIil Kpyr BoOmpocoB. /I co3maHWss MOTHBAa-IMKA paboTy WHOTHA
mermecooOpa3sHo  HAYMHATE CO  3PHUTENBHOTO psma. OTO MOTYT  OBITh
WLTIOCTPAIH, KOPOTKHE BHIEO WM AaHW-MAIlMOHHBIE (parMeHTHI, CIAi-
moy. Kpatkue cBemeHus mpu HEoOXOAMMOCTH (PUKCHPYIOTCS yUUTENIeM Ha
JIOCKC W YyYaIlUMHU-CI B TETPAAsSX. OTO IIOMOXKET OCBOWUTh HAaBBIKU
KOHCIICKTUPOBA-HUS U AKTUBU3UPYET 3PUTCIBHYIO MaMsITh. TakoW MeTo[
MO3BO-JIIET YYAIIMMCS 33IcHCTBOBATh MPAKTHUCCKU BCE OPTaHbl BOC-TIPHUATHS
1 3¢ dexTuBHO paboTaTh C Pa3HBIM THIIOM BOCIIPUSITHS.

Pabora ¢ marepmanaMu WHTCPaKTHBHBIX HATJIAHBIX ITOCOOHMH IOJDKHA
COYETATHCS C TPAIUIIMOHHON yUeOHOM IesITeTbHOCTEIO
¢ uHQOpMAIMOHHBIMK ~ MaTepuajamu. Hampumep, yd4amuecs  MO-TYT
3aMUChIBATh B TETPAISX KIIOYECBBIC TEPMHHBI, BBIMOJHITH MMHChMEHHBIC
3aJlaHKs, YCTHO OTBEYATh HA 3aJaHUs YUUTEIS U T. 1. Ydalmics paboTaet ¢
pPa3HBIMH HCTOYHHUKAMHU HHGOpPMA-IIUU: TEKCTOM yueOHHKa, HH(pOpMAaImen
WUTIOCTPATHBHOTO  psA-Ia, MYIbTHMEIUHHBIMA OOBEKTaMH, 9YTO JaeT
BO3MOKHOCTh aK-THBHO HCITOJTb30BATh TIOMCKOBEIC, UCCIICIOBATEIBCKIE BUIBI
Y4IeOHBIX JCUCTBUIA.

JlesaTenpbHOCTE  ydamUXcs 00s3aTeNbHO  JOJDKHA  COOTBETCTBO-BATh
MOCTaBJICHHOW y4eOHOW IenH, KOTOPYH YYeHHKaM CHadajla cooOIaeT
YYUTENb, @ B JaJbHEHIIEM OHH CaMU y4YaTCsl €€ CTa-BUTh. YUaIllUeCs MOTYT
3HaKOMHTHCS ¢ MHPOpMaIuei, oopada-ThIBaTh €e, 3alIOMUHATh, UCTIOIb30BaTh
HH(POPMALIUIO TIPU pellle-HUH Pa3InIHbIX y4eOHBIX 3a1a4 U T. 1. [Ipu padote ¢
HHPOPMA-IIHOHHBIMU OOBEKTAMH MOTYT BCTPETHUTBCS TEPMHHBI, KOTODBIC
CIIOKHBI B IIOHHMaHHH, B 3TOM Cilydae paboTy ¢ HH(POPMAIUOH-HBIMH
HCTOYHUKAMH CJICIyeT COBMEIIATh C 3allUCSIMH B TETPA U
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U JIpyTMMH BUJIAMH JICSTEIBHOCTH, CIIOCOOCTBYIOLIMMHU JIy4IlIe-My OCBOSHHIO
MaTepHaos.

[locne oOCykneHusT C y4MTeNeM IOJYYEHHBIX CBEJICHUH Yy4e-HHKH
NPUCTYNAIOT K BBIIOJHEHWIO TPEHUPOBOYHBIX 3aJaHUM, ONPEIECICHHBIX
yuuTelneM. YUHUTeNb JaeT YETKHE WHCTPYKIUH [0 METOJaM BBIIOJIHEHHS
MHTEPAKTUBHBIX 33JaHUl, Ipu HEoO-xoauMocTh (popMymupys TpeOOBaHUSI K
odopmIieHHIO pe3ysbTa-ToB. Ecin y4amuecst 1ocTaToYHO HOATOTOBJIEHBI, OHH
paboTaroT ¢ 3aJaHWEM CaMOCTOSATEIBHO, 3aTE€M CIEAYET KOJJIEKTUBHOE 00-
CyXJIeHHE pe3ysIbTaToB. B TOM cirydae, eciy BBIIIOJIHEHHE 33/1a-HUH BBI3bIBACT
3aTpyJHEHUs, CIEAYEeT Pa3oOpaTh COBMECTHO CIIOCOOBI PEIIEHUs, a 3aTeM
NPEATIOKUTh YYalIUMCSI CaMOCTOSI-TEJIbHO IopaboTaTh C HHTEPaKTUBHBIM
MoznyneM. Ecnu yaurens cuutaer, 94To M3y4aeMblii MaTepHai XOpOIIO YCBOCH,
MOXKHO Op-TaHM30BaTh COPEBHOBAaHHME MEXIY OTAEIbHBIMHU YHYAIIUMMCS HIIH
rpynIaMy Wik MPUMEHUTH Ipyrue urposbie ¢opmbl. Ecmu yueHuk pabotaet
CaMOCTOSATENIBHO C YYEOHBIM MAaTEpHAIOM, IIPH XOPOLIEM BBINOIHEHUH
MIPOBEPOYHBIX 33[[3HPII>1 OH MOXECT BBI-IIOJTHUTH JOIIOJTHUTCIIbHBIC
TPEHHPOBOYHBIC 33aHNs. B MPOTHB-HOM Cirydae clienyeT eme pa3 00paTUThCs
K uH(QOpMaLMOH-HBIM O0BEKTaM, CHpPaBOYHBIM MaTepHuaiaMm, oOpasuam
pelieHni
U T. I

®opMbI OPraHU3aluM yueOHOH 1esiTeIbHOCTH
00yuaemMbIX

Yyutens BHIOMpaeT HEOOXOIUMYIO 00pa30BATENbHYIO TPAESKTOPHUIO,
CIOCOOHYIO 00ECIIeUNTh BU3YAIN3ALMIO TIPOX0XK-ACHHS TPACKTOPUH 00YIEHHS
C KOHTPOJIbHBIMHM TOYKaMHM 3aJla-HUH Pa3iIM4HbIX BUJIOB: MH(GOPMAIOHHBIX,
MPAaKTHYECKHUX, KOHTPOJILHBIX. POPMBI OpraHu3anuy y4eOHOU IesATeIbHOCTH
OTIPENEIAIOTCS BUIAMH YUeOHOH pPabOTHI, CIEUPUKON Y4eOHOH TpYIIIEI,
N3y4aeMbIM MaTepPHAIOM, YI€OHBIMH LIEJISIMH.

B03MOXHBI clieqyIolme opraHu3aloHHbIe JOPMbI 00y4de-HHUSI:

. KJIaCCHO-ypo4Hasi pabora (M3ydeHHE HOBOTO, NPAKTUKYyM, KOHTPOJIb,
JIOTIOJIHUTENbHAsT  paboTa, YpOKH-3a4€Thl, YPOKH-3a-I[UThl TBOPYECKHX
3amanuil). B maHHOM cioydae WCHONB3YIOTCS BCE THOBI 00BEKTOB. [lpm
BBITIOJTHEHUHU  TIPOCKTHBIX 3a}13HHI>i HC-CJICAOBAHHUEC, TIOHMCK HH(bOpMaI_U/II/I
OCYIIECTBIISICTCS YUAIIUMHUCS T10J1 PyKOBOJCTBOM YUHTEIIS;

" MHOUBHIyaJbHAd W HHIUBUAyaTU3UpOBaHHAsA paborta. Ta-kue (HopMel
paboThl IO3BOJIAIOT PETYIUPOBATH TEMIT MIPOJABHKE-HHSI B OOYUEHUU KaXKIIOTO
IIKOJIbHAKA COOOPa3HO €ro CrocoOHOC-
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TaMm. [Ipu paboTe B KOMIBIOTEPHOM Kilacce IO 3apaHee I0J0-OpaHHBIM
WHPOPMAIMOHHBIM, TIPAKTUIECKUM H KOHTPOJIBHBIM 3aJaHHSIM, COOpAaHHBIM W3
COOTBETCTBYIOIUX O0BEKTOB, POPMHU-PYIOTCS WHANBHUIAYATbHBIC 3aJaHUs IS
YYaIIuXxCs;

= rpymmoBasi pabora. MOXHO OpraHu30BaTh padOTy TPYNI y4alluxcs MO
WHAWBUIYaNbHBIM 3afaHusAM. [IpenBapuTensHO yduTelnb (GOPMHPYET OIIOKH
00BEKTOB WM O0OmMmiA OJOK, Ha OCHO-BaHMUHM JEMOHCTPAMH KOTOPOTO
MPOUCXOTUT OOCYXKJCHUE B TPYMIaxX OOIIeH MpoOaeMbl, TUOO0, MPH HATHIHH
KOMIBIOTEPHO-TO KJlacca, OOCYKIeHHe MUHH-337ad, KOTOPBIC SBIIAIOTCSA CO-
CTaBHOH YacThio 00IIeH yueOHOH 3a1auy;

" BHEKJIACCHAS paboTa, HCCIIeAOBATENbCKas paboTa, KpyKKo-Bas paboTa;

. caMOCTOsITeTIbHAs padoTa ydYamuxcs MO HM3YYCHHI0 HOBOTO MaTepHaia,
0oTpaboTKe YYEOHBIX HABHIKOB W HABHIKOB IIPAKTHYEC-CKOTO MPUMEHECHUS
npuOOpPETEHHBIX ~ 3HAHWW;  BBINOJTHCHWE  WH-IUBUAYAIBHBIX  3aIaHUN
TBOPYECKOTO XapaKTepa.

JunakTudeckue Mo/eu MPoBeIeHHs] YPOKOB

KonctpyupoBanue  ypoka ¢  NPHUMEHCHHEM  3JICKTPOHHBIX
MPWIOKCHAN K y4eOHHKaM TpeOyeT COOMIOACHUS psAfa TUNAKTH-9eCKUX U
Hay4YHbIX OpuHIUNOB. Cpeau HUX HauOOJiee CYIIECT-BEHHBIMH MOXKHO
CUHTATh MPHUHIUIEI CHCTEMHOCTH, WH(OP-MATHBHOCTH, WHAWBHIYAITH3AIAN
oOydeHust, reHepanu3anuu uH(popMmanuu (cucremaruzanus WHQopManuy,
BEIWICHEHHE TJIaBHBIX HH(POPMAIMOHHBIX OJIOKOB, 3aKOHOB, TIOHSATHIA).

[oxroToBka yumuTedss K YpPOKY C HCIOIB30BAHHEM HHTEPAK-THBHBIX
HarJsAJHBIX MOCOOUI HAYMHAETCS ¢ TIOCTAHOBKY IeJieil yueOHoro 3ausaTus. Ha
9TOM JTale BaXXHO OMNPEICTUTh NUAAKTH-YECKHE IENId W OXKHJaeMbIe
pe3ynbTaThl. PesympraTamm MOTYT OBITH (OPMHPOBAaHWE, 3aKpEIUICHHE,
00001IeHne 3HAHWI, yMe-HWH, HABBIKOB, KOHTPOJbh 3HaHMA W T. NI. Ha
CIeyIoIIeM 3Tane HeoOX0IUMO BBRIOpaTh GopMy ypoka (YpOK-HCCIlieIOBaHHE,
po-0JIeMHBIA YPOK, YPOK KOHTPOIIS, MPAKTHYECKOE 3aHATHE W T. X.). [lpu
9TOM YYHTENb JOJDKCH O3HAKOMHUTBHCS C MYJIbTUMEIUHHBI-MH OOBEKTaMHU,
BXOJISIIIUMH B COCTAaB MHTEPAKTUBHBIX HATISII-HBIX IMOCOOHH, JUIA MOJIOOPKH
MaTepHUAJIOB 110 U3y4aeMON TeME B COOTBETCTBHH C BBIOPAHHBIMH METOIAMHU
MIPOBEACHUS YPOKA, KOHTHHIEHTOM O0ydYaeMbIX, TUAAKTUICCKUMHU MMPHEMaMH,
HC-TI0JIb3YEMBIMH Ha YPOKE.

Bri6uparotcst 00BEKTHI IS

*, COMIPOBOXKICHUS OO BSICHEHNUS;

" ()OPMHUPOBAHUS JIOTHUCCKUX I[CTIOYCK;
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*.cO31aHNsT COOCTBEHHBIX MHPOPMAITMOHHBIX 0OBEKTOB;

*I10100PKH NPAKTUYECKHX 3aJaHNii;

"« TI0A0OPKHU TECTOBBIX M KOHTPOJBHBIX 33JaHNUH;

"« TIOATOTOBKH COOCTBEHHOTO 0JIOKA KOHTPOJIFHBIX 3aJaHHA;

* CTPYKTYpUPOBaHHS OA00paHHBIX MaTepPHaJIOB U, IIPU HEOO-
XOJIMMOCTH, JUISl CO3JaHusl Y4eOHOW NMpe3eHTalMu. 3aKII0YUTEIbHBIM 3TalloM

MOATOTOBKHU K YPOKY SIBIISIETCS
CTPYKTYPHPOBAaHHE JJIEMEHTOB YpPOKa, 34ECh IPOMCXOIMUT AETa-JIU3aLUs
9TaloOB  NPUMEHEHUS  MHOOPMALMOHHBIX  OOBEKTOB,  OI-pelessieTCs
JUINTEIBHOCTD 3TANOB, GOPMBI KOHTPOJIBHBIX U MPAKTHYECKHUX 3aaHHH.

Takum oOpazom dQopmupyercs IulaH YpoKa, KOTOPBIH BKIIIO-4aeT

CJIEAYIOIME JTalbl: aKTyalu3alus 3HaHUH, U3ydeHUE HO-BOTO, 3aKpeIUICHUE
W3y4CHHOTO, KOHTPOJb 3HaHMH W  (QopMynu-poBKa 3afgaHuidl s
CaMOCTOSATENILHOTO ~ M3YY€HHs,  IOCTAHOBKAa  IEPCIEKTUBHBIX  LeJel
JabHeHero o0ydeHus (onpeneieHne «rOpU30HTay 00yISHIS).



YYEBHO-METOJUYECKOE
N MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

OBPA30BATEJIBHOI'O ITPOLIECCA

1. VuebHo-MeTOmM4Yeckoe obecnedeHne ydeOHOTO Mpo-Iecca
MpeaycMaTpUBacT HCTIOB30BaHUE YMK (y1e6HO-METO-TNIEeCKUX
KomIuiekcoB) mo Owomormu 10 m 11 kiaccoB. Y4eGHO-METOIMYECKHUE
KOMIUIEKCHI Ji1 u3ydeHus Owonormu B 10—I11 kiaccax Ha yriayOJeHHOM
YPOBHE, CO3JJaHHBIC aBTOPCKUM KOJI-

JICKTUBOM (B. B. 3axapos, C.T. MamoHnTOB, H. U. Conus,

E. T. 3axaposa), comepxar, KpoMe YIeOHHKOB, BKIIOUCHHBIX B DenepanbHblit
NepeyueHb, JJIEKTPOHHbBIC NPHIOKEHHS, yYeOHO-METOAMYECKUE II0COOUsS |
paboune TeTpaam.

3axapos B. b., Mamoumos C. I'., Conun H. 1., 3axapo-6a E. T. buomnorusi.
O6mas Owmonorma. YriuyOneHHBI ypoBeHb. 10 kmacc: y4eOHHK C
9JIEKTPOHHBIM npuiioxkeHneM. — M.: JIpo-da, moboe uznanue ¢ 2013 r.

3axapos B. F. buomnorus. Obmast 6uonorus. YriayOneHHBIH ypoBeHb. 10
Kiacc: paboyast retpaab. — M.: JIpoda, nmrodoe u3-ganue ¢ 2013 r.

3axapos B. B. buonorus. O6mas Ouosorus. YriyOneHHsId ypoBeHb. 10
KJacc: Metoandeckoe nmocooue. — M.: Jpoda, mro-6oe usnanue ¢ 2013 r.

3axapos B. b., Mamoumos C. I'., Conun H. 1., 3axapo-6éa E. T. buomnorusi.
O6mass Oumosnorua. YruyOneHHBIH ypoBeHb. 11 kmacc: y4deOHHUK C
ANEKTPOHHEBIM npriioxerneM. — M.: [Ipo-¢da, moboe m3nanue ¢ 2013 r.

3axapoé B. F. buomorus. Obmast 6uonorus. YTiayOleHHBIH ypoBeHb. 11
KJacc: pabodast tetpaab. — M.: JIpoda, mroboe n3-garue ¢ 2013 r.

3axapoe B. b. buomorus. Obmast 6uonorus. YTiayOleHHBIH ypoBeHb. 11
KJacc: Metoaudeckoe nocodbue. — M.: JIpoda, nmro-60e nuznanume ¢ 2013 r.

B. b. 3axapos. Metoandeckoe nocobue K JHHUN yueOHUKOB «buosorus.
Ob6mras ouosorust. 10—11 wmaccel. YriayOneHHbI# ypoBeHby». — M.: JIpoda,
mo6oe n3nanue ¢ 2013 r.

Muwaxosa B. H., [lopoeuna JI. B., Acagponosa U. b. Pemie-uue 3anad mno
TeHeTHKe: yueOHoe mocobue. — M.: [Ipoda, mroboe u3ganue.

2. HarnsiiHble, A€MOHCTPAIIMOHHBIE U APYTHE CPECTBA 00y-UeHNS:

* Tabmuip! Mo Kypcy o0mIeil 0M0I0THH B SKOJIOTHH (aBTOP
U. 10. YepHos)

1. YpoBHM opraHn3anuu >kHBOro

2. Crpoenne [JHK
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33,

I'enernueckuii ko
Cunre3 Oenka
CrtpoeHne U YpOBHH OpTaHU3AINH Oeka
Crpoenne U (pyHKIINHA HYKICHHOBBIX KHCIIOT
Crpykrypa u pyHKIHU OETKOB
CrpoeHnue ¥ (HyHKIUH YTIIICBOJOB
Crpoenrne U QpyHKITUH JHITHIOB
CrpoeHne KIeTKH
Jlenenue KIeTKu
Mertabonm3m
®doTocuHTE3
Tunel nuTanys
MHoroo6pasue KUBBIX OpraHu3MOB
PazHooOpasne 3ykapnoTHIECKHUX KIETOK
I'puosr
baxrepuu
Bupycsl
Tunsl pa3MHOXKEHUS OPraHU3MOB
DBOJIOIMOHHOE JIPEBO
I'maBHBIe HanmpaBneHus dBoronuH (1o A. H. CeBepuoy)
IleHTpbl NPOUCXO0KIEHUS KYJIBTYPHBIX PACTEHUN
JeticTBre pakTopoB cpebl Ha )KUBBIE OPTaHU3MBI
KuzneHHble (HOPMBI KUBOTHBIX
buoTtnueckue B3auMOIEHCTBUS
CTpoeHne IKOCHCTEMBI
enu nuranus
DKosoruyeckas mupamuaa
Cykieccusi — caMOpa3BUTHE MPUPOTHOTO cOOOIIecTBa
Kpyrooport yrnepona
Kpyrosopor a3ota
buocdepa

" TIOPTPETHI BBIAAOIINXCSI OMOJIOTOB;
= repbapuu (CoBpeMeHHas (Iopa);

* KOJJIEKLIMs 00pa3ioB UCKOIIAEMbIX PACTEHHH U )KUBOTHBIX; = CD
(bronormyecKue YHIMKIIONE NN, CIOBAPH, CIIPABOYHI-KH, COOPHUKH

IMPOBEPOYHBIX 3anaHm‘/'1, JUJAKTHYCCKHUE MAaTCpU-aJibl K OCHOBHBIM pasjciiaM 1

TEMaM KypcCa Ha 3JICKTPOHHBIX HO-

CHUTETISIX);
*s KOMIUIEKT MUKPOIIPEIapaToB;
*t KOMIJIEKTHI IEMOHCTPALMOHHBIX TA0JIHIL 110 OMOJIOTHY;
* KOMIUIEKTBI TPAHCIIapaHTOB;
*JIOTOK JJIsl pa3aTOYHOTo MaTepuana;
*:JTyna npenapoBajibHas;
" JTyTa pydHasi;
*s MEIKPOCKOII IITKOJIBHBIN;
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s MOJICJIM-aNIUIUKALUY, N300pakalolue pasinyHble  OHOJIO-THYECKHUE
MPOIIECCHI B OOJIACTH OMOXWUMHH, TEHETHKH, SMOPHOJIO-THH, 3SBOJIOIUH,
9KOJIOTUH;

"« HabOop MpemnapoBaNbHBIX HHCTPYMEHTOB;

*Ha0Op XMMMYECKOW IOCYAbl W TNPHHAUICKHOCTEH A J1a00-paTOPHBIX
pabor;

* cIIali A-aJIbOOMBI, TIOCBSILIIEHHBIE ITPO0IeMaM 3BOJIIOIIMN U IKOJIOTHH;

" CIIIPTOBKA JIAOOpaTOpHas;

" 1IN (POBOI MHUKPOCKOII.

CIIMCOK PEKOMEH/IYEMOU
JIOTIOJIHUTEJIbHOM JINTEPATYPbI

1. Aeagponosa U. b., Cusoenazos B. M. buonorus XA-BOTHBIX.
Marepuansl UIi HOATOTOBKH K EOHHOMY TOCYAApCTBEH-HOMY 3K3aMEHY H
BCTYIIUTEIBHBIM 3K3aMEHaM B BY3HI: yueOHoe mocobme. — M.: JIpoda, 2010.
— (BwImmycKkHOM / BCTYIUTEIb-HBIH IK3aMEH).

2. Aeagponosa HU. B., Cueoenazoe B. H. Buonorus pacreHwii, TpuoOOB,
JMUIIAHHAKOB. MaTepHanbl A IOATOTOBKH K €AMHOMY TOCYAAapCTBEHHOMY
9K3aMEHY M BCTYIHTEIBHBIM 3K3aMEHaM B BY3bl: yueOHOe mocobue. — M.:
Hpoda, 2010. — (BeImycKkHOM / BCTYIHTENBHBIH YK3aMEH).

3. Buomorus / mon pex. akax. PAMH npod. B. H. Spsiru-ma. — M.
Menuiuna, 2011.

4. buosorus. TemaTuueckue TectoBbie 3amanust / B. b. 3axa-pos, A. IO.
Huoymesckuit, H. . Conun, 5. B. CxBopmoBa. — M.: [Ilpoda, 2011. —
(FotoBuMmcs k EI'D).

5. I'nux b., [lacmepuaxk [Joic. MonexynsipHas OMOTEXHOIIO-

TS MIPUHITUIIBI ¥ IpuMeHeHne. — M.: Mup, 2002.
6. I'onuuenxos B. A. Dmbpuonorus. — M.: Uzn-so MI'Y, 2004.

7. I'pun H., Cmaym V., Tetinop /[. buonorus. B 3 T. — M.: Mup, 2004.
8. /loxuns P. PacumpenHslit penotun. — M.: Actpens, 2010.

9. Jlokuns P. Camoe rpanauo3Hoe moy Ha 3emie. — M.: Act-peis, 2012.

10. /JJoxunsz P. bor xak wutro3us. — M.: KoJIubpu, 2010.

11. JKumynes M. @. Obmias u MoJeKysipHas reHeTnka. — HoBocuOupcek:
CHOHMpCKOE YHUBEPCUTETCKOE H3IaTEBLCTBO, 2002.
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12. Kosznosa C. M. HacnencTBeHHbIE CHHAPOMBI M MEJMKO-TEHETHYECKOE
KoHCynbTUpOoBanne. — M.: [IpakTuka, 1996.

13. Kosnosa T. A., Kyumenxo B. C. buonorus B Tabiunax. 6—11 kiaccsr:
cnpaBouHoe nocobue. — M.: JIpoda, 2005.

14. Maxnakosa A. C., XKyiixosa C. E. buonorus: yaebHOe 1o-codme. —
M.: Ipoda, 2008. — (BeImyckHOW / BCTYIHTEIBHBIA YK3aMEH).

15. Mamonmos C. I'. Buonorus: yueonoe nocobue. — M.: JIpoca, 2008.
— (BBITycKHO# / BCTYTTUTENBHBIN SK3aMEH).

16. Mamonmos C. I'. Buonorus: mocodue is OCTYTAONINX
B BY3bl. — M.: llpoda, 2012.

17. Mamonmos C. I'., 3axapos B. 5. O6mas 6nonorus. — M.: Beicmias
mkoia, 2011.

18. Mamownmos C. I'., 3axapos B. b., Kosnosa T. A. buono-tusa. — M.:
Axanemus, 2009.

19. Mapxuna B. B., Tamapenxo-Kosmuna T. 0. OOmas Ouo-norus. —
M.: Ipoda, 2008. — (BrimyckHOM / BCTYNHUTENBHBII 9K3aMEH).

20. Mapxos A. B. PoxneHHWe CIOXHOCTH. DBONIONHMOHHAS OHOJIOTHA
CEroJHs: HEOXKHUAAHHbIE OTKPBITUS U HOBbIE BOIIPO-Chl. — M.: AcTpens, 2012.

21. Mapxos A. B. OBonrouus yenoseka. I. O0e3bsiHbI, KOCTH ¥ T'€HBI. —
M.: Kopmyc, 2012.

22. Mapxos A. B. DBomonus yenoseka. 11. O6e3bsiHbI, HEHPO-HBI U AyIIA.
— M.: Kopmrye, 2012.

23. Meonuxos b. M. buonorust: GopMblI U YPOBHHU JKU3HH. —
M.: Ilpocgemienue, 1994.

24. Muwaxosa B. H., /lopoeuna JI. B., Acagponosa U. b. Pe-mienue 3amau
0 TeHEeTHKe: yueOHoe mocooue. — M.: [Ipoda, 2010.

25. Cyxosa T. C., Koznosa T. A., Conun H. H. Obmias 6uono-rus. 10—11
KJacchl: paboyas tetpags. — M.: poda, 2002.
26. @pocun B. H., Cusoenasos B. U. buomorums. )KuoTHble. 7 Kiacc.

Temarnueckue TecToBble 3amanusi. — M.: poda, 2011. — (EI'D: mar 3a
1arom).

27. @pocun B. H., Cusoenazos B. HU. buonorms. Pacrenms. ['puOsbr.
Jlumaitnuku. 6 kiacc. Temarwdyeckue TecToBbie 3ama-Hus. — M.: [Ipoda,

2011. — (EI'3: war 3a mrarom).

28. @pocun B. H., Cusoenazoe B. Y. buonorus. O6mmas 6uo-morust. 9—11
knaccel. Temarudeckue tectoBbie 3amanus. — M.: [Ipoda, 2011. — (ET'D:
1I1ar 3a Iarom).

29. @pocun B. H., Cusocnazoe B. HU. buomorms. Yemoek. 8 kiacc.
Temartnueckue tectoBble 3aganus. — M.: Jlpoga, 2011. — (EI'D: mar 3a
11arom).
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30. Xabaposa E. U., Ilanosa C. A. Dxonorus B Tabnuuax. 10 (11) knacc:
crpaBoyHoe rmocodue. — M.: JIpoda, 2001.

31. Yenyos IO. C. Beenenue B KICTOUHYIO OHONOTHIO. — M.:
Axanemknura, 2004.

32. Henxynos C. H. I'enetndeckas nmxenepus. — HoBocu-OupcCKk:
CHOHMPCKOE YHUBEPCUTETCKOE H3IATEILCTBO, 2004.

33. Abnokos A. B., Ocygoe A. I'. DBOMIOINOHHOE YICHUE. —
M.: Bricmias mikona, 2004.
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