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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yuyebHOMy mpeamery "buonorus" (manmee - Ouosorus) Ha
ypOBHE cpeaHero obuiero oOpa3zoBanus paspaboTaHa Ha ocHOBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHHI (eepanbHoil pabouei MporpaMMbl BOCIIUTAHMSL.

VYuebnsiii npeamer «buonorus» yriayonaéHHoro ypoBHs uzydenws (10-11
KJIACChI) SIBJISIETCS OAHUM W3 KOMITIOHEHTOB MpeaMeTHOU obnactu «EcrecTBeHHO-
HayuHble npeametb». CormacHo mnonoxenusM OPIOC COO npoduiibHbIE
y4eOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepennpanun  00ydeHUsT Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS U
OpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeHuM MpodecCUOHATBHBIM U BhICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 STHX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OpHEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHHE O00pa30BaTEIbHBIX, BOCHUTATENIBHBIX M Pa3BUBAIOIINX
3a/a4, CBA3aHHBIX C MpodopHeHTanrei oO0ydalolmuxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOTO 3HAHHUA, CBS3aHHOTO C OHUOJIOTHEH,
MEIULIUHOMN, YKOJIOTUEN, TICUXOJIOTUEN, CLIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no ydeOHoMy mnpeamery "buonorus" naér npeacraBieHHE O
HeIu M 3ajadax HM3ydeHus yuyeOHoro mnpenmMera «buonorus» Ha yriayOon€HHOM
YpOBHE, OIpeesseT 00s3aTenbHoe (MHBapUaHTHOE) MIPEIMETHOE COJepKaHUE, €T0
CTPYKTYpUpOBaHUE MO pasleiraM U TeMmaM, paclpelelieHHe I0 KiaccaMm,
PEKOMEHyeT MOCIe0BaTeIbHOCTh M3yYEHHs YYEOHOro marepuaia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€d, JIOTMKH Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEW oOydvaromuxca. B mnporpamme mno Ouosioruu
peaIM30BaH MPUHLHI NPEEMCTBEHHOCTH € HW3y4Y€HUEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  oOmiero oOpas3oBaHusi, Omarogaps 4YeMy MNpOCMaTpUBAETCS
HAlpaBJIeHHOCTh HA  TMOCJEAyIollee pa3BUTHE  OMOJOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUIEHUSA, TMPEACTaBICHU O 370pOBOM 00pa3e >XKHM3HHU, Ha
BOCIIUTaHUE OEpeXKHOr0 OTHOIICHHS K OKpY’Karomed NpupoaHou cpene. B
nporpaMme No OMOJOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusty B peanuzauuu  TpedoBanuit PI'OC COO k nIaHUPYEMbIM
JUYHOCTHBIM, METANpeJAMETHbIM M NPEIMETHBIM pe3yjbTaTaM OOy4YeHus U B
(GOopMUPOBAaHWN OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHON  JIEATEIHLHOCTH
o0ydJaronmxcsit Mo OCBOCHHUIO COJEpX aHUS OMOJOTMYECKOro 00pa3oBaHUsI Ha
YPOBHE CpeAHEro o0uiero o0pa3oBaHus.

VYuebnsbiit npenMer «buosorus» Ha ypoBHE CpeIHEro oO0uiero oopa3oBaHuUs
3aBepuiaeT Ouojormyeckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacuiupenne U yriayOleHue 3HaHWK OOyYaromMXcs O >KMBOM MPUPOJE, OCHOBAaX
MOJICKYJIIPHOM W KJIETOYHOW OWMOJIOTHH, SMOPHOJIOTUM W OHWOJOTHUU pa3BUTHS,
IeHETHKH, CEJIEKIIUU, OMOTEXHOJIOTHUH, IBOJIIOIMOHHOTO YUYSHHS U KOJIOTHUH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YrIyOJIE€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJrOTOBKY OOYYalOIIMXCA K MOCIEAYIOIIEMY MOJYyYEHUIO
OMOJIOTMYECKOTO0  O0pa3oBaHUsi B  By3aX M OpraHU3alUiX  CPEIHEro
npogeccuonanbHOro o0pa3zoBanusi. OCHOBY €ro COAEpkKaHHs COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU U3YYCHUH  OO0YyYaIOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHUYECKUX Pa3leioB OMOJOTHH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 kjaccax 3Tu 3HaHMS TOJy4aroT pa3BuTHe. Tak,
pacmMpeHpl U YriayOneHbl OMOJOTHYECKHWE 3HAHUA O PACTCHUSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTENIBHO BKJIIOYEHBI OMOJIOTMUECKHUE CBEACHUS MPUKIAHOTO U TOMCKOBOTO
XapakTepa, KOTOpPble MOXHO MCIOJIb30BaTh KaK OPUEHTHUPHI JJI MOCIEAYIOLEro
BbIOOpa mpodeccun. Bo3dmMokHA Takke HMHTErpamusi OMOJOTMYECKHUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIIUMHUCS TPH H3YUCHUU
bu3uKU, XUMHUH, Teorpaduu 1 MaTEMATUKH.

Ctpykrypa mporpamMmbl 1o yueOHOMYy mpeamety "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIII M 5SBOJIIOLMOHHBIA TOAXOAbl K H3YYEHHIO OHOIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CHUCTEM PA3HOT0 YPOBHS OpraHU3allly, 3BOJIOLUA OPraHUYECKOro MHUpa Ha 3eMIle,
COXpaHEHUsi OHMOJIOTMYECKOro pa3HooOpa3usi maHeThl. Tak, B 10 kiacce
U3YyYaloTCs OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OHOJNOruu, 3MOpPUONIOTHH U
OMOJIOTUN PA3BUTHUSA, T€HETUKU U CEJIEKIUHU, OUOTEXHOJOTMU U CUHTETHUYECKOU
OMOJIOTHY, aKTyaIM3UPYIOTCS 3HAHUS OO0ydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usmoniormu ueioBeka. B 11 kimacce wu3ywaroTcs SBOJTIOINUOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYyeOusiii mnpeamer  «buonorus» mpu3zBaH  00ECNEYUTh  OCBOEHUE
oOyyJaronMmMucss OMOJOTHYECKUX TEOPUN U 3aKOHOB, UAEH, MPUHIMIIOB U MPABUII,
JIeXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHHUHU, MHOTO00pa3MM M OCOOCHHOCTSX KIIETKH, OpTaHu3Ma, MOMyJISIUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIIAIOIIMXCA HAYYHBIX JIOCTH)KEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, IPUKIAAHBIX acleKTaXx OMOJOTHUYeCKUX 3HaHUM. [[ns
pa3BUTHS WU TOAJEPKAHUS HMHTEpeca OOydaromMXcsd K OHOJOTHHM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOr0 MaTepuasa B COACpP:KaHUHU MPOTrpaMMbl
1o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U PA3BUTHS
TOM WM HMHOW 00sacTh OWOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeixHBIX
YUEHBIX B PEIIEHUE BaKHEUIIUX OMOIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



Lenb n3ydenus: yueOnoro npenmera «buonorus» Ha yriayOJaEéHHOM ypOBHE —
OBJIaJICHME  OOYyYaIOIUMHUCS  3HAHUAMU O  CTPYKTYPHO-(QYHKIHMOHAJIbHOU
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra MW MNpPUOOpETeHUE yMEHUM
UCIIOJIb30BaTh 3TU 3HaHUS B (OPMHPOBAHUU MHTEpPEca K ONpeneneéHHON o0iacTu
npo(ecCUOHaNbHON JIeATETbHOCTH, CBSI3aHHOM C OuoOJIOrHel, Wi K BBIOOpPY
y4eOHOTr0 3aBeJCHUS JIJIsl TPOIOTKEHUS OUOIOTUUECKOTr0 00pa3oBaHuUs.

JlocTmkeHne 1enu Uu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriyOonéHHOM YpOBHE 00€CIieunBaeTCs PEIICHUEM CIIETYIONINX 3a/1au:

OCBOCHHE OOYYaIOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUAX, KOHLEMIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
paBUiIax, COCTaBISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPA; O
CTPOCHHH, MHOTOO0OPa3sMM U OCOOCHHOCTSAX OHOJOTMYECKHX CHUCTeM (KJIEeTKa,
OpraHu3M, MOMYJISIHs, BU, OUOTreoleH03, Ouocdepa); O BHIIAIONIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEJOBAaHUSAX B OMOJIOTUU;

O3HAKOMJIEHHME OOYy4YaloIIUXCSd C METOJaMH IIO3HAHMS >KUBOW HPHUPOIBL:
UCCIIEJIOBATEIbCKUMU ~ METOJaMH  OHOJIOTHYECKMX HayK (MOJIEKYJISIpHOU U
KJIETOYHOM OMOJIOTUH, HMOPHOJOTUM W OHOJOTHM pa3BUTHS, TEHETUKU U
CeJleKIUH, OWOTEXHOJOTUM M CUHTETUYECKOM OWOJIOTHH, MaJECOHTOJIOTHUH,
9KOJOTMH);  METOJaMH  CaMOCTOSITEJIbHOTO  MPOBEACHHUS  OMOJOTMYECKHX
ucCIeIoBaHUM B J1abopaTopuri W B mOpupoae (HaOmoJeHue, HU3MEpEHue,
HKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJIcHUE OOYYarONIMMHUCS YMEHHSIMHU: CaMOCTOATEIBbHO  HAaXOAWTh,
aHAJIM3UPOBATh W MCIOJb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TOJIb30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTHEN W CHUMBOJIMKOM; YCTaHABIIMBAaTh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM ¥ COLHMAIbHO-d)KOHOMUYECKUMH U  IKOJIOTMYECKUMU
npobiieMaMy 4YEeJIOBEYECTBA; OLCHUBATh IOCIEJACTBUS CBOEH JIEATEIHHOCTH II0
OTHOIIECHUIO K OKpYXarollel NpupogHOW cpene, COOCTBEHHOMY 3I0pPOBbIO U
3I0POBBIO0  OKPY’KaIOIIMUX  JItoAeil; OOOCHOBBIBaTH M  COOJIOJATh  MEphI
nporIakTUKKU MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUIa MOBEACHUS B MPUPOJE U
obecrieueHrss 6€30MaCHOCTH COOCTBEHHOW KU3HENEATCILHOCTH B UPE3BBIYAITHBIX
CUTyalusiX TMPUPOJHOIO U TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE Hay4YHbIE OTKPBITUSA B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y 00yYaroUIMXcsl UHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMpOllECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICJIOBAaHUSIMA B OWOJIOTHUH, pEIIaeMbIMH €0 MpobieMamMH, METOI0JOTHEH
OMOJIOrMYECKOTO UCCIIEIOBAHMUS, POBEIACHHUS AKCIIEPUMEHTAIIbHBIX
UCCJIeIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a7a4, MOJECIUPOBAHUS OMOJOTUYECKUX
00BEKTOB U MPOLIECCOB;



BOCITUTAHUE Y 00Yy4aIONUXCs IICHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOJIC B
IIEJIOM M K OTJICJIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
IFeHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYypbl IMOBEIEHUS B MPUPO/IE;
WHTETPAIUH €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHHEe  OOyYaIOIMMMHKCS  KOMIIETEHTHOCTH B pallMOHAIBHOM
MPUPOJIONOIB30BaHUN (COOJIIOICHUE TpaBUJl TOBEIECHUS B MPHUPOJE, OXPaHbI
BHJIOB, SKOCHCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbS M 3/I0POBBS
OKpyKaromux JoAeil  (cobmogeHuss Mep npoduinakthukyd — 3a00jeBaHUM,
oOecrieueHre OC30MACHOCTH JKHU3HEACSITCIIBHOCTH B YPE3BBIYAMHBIX CHTYAIIASIX
IPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3JaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYyYaIOIIUMHUCS
UHIUBUY ATbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
noclieayroneMy npo(ecCHOHaTbHOMY CaMOOIPEICICHUIO, B COOTBETCTBHM C
WHINBUy ATbHBIMU UHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO01ee 4yuCI0 4acoB, OTBEICHHBIX HA M3yYCHHE OWOJIOTHMH Ha YTIyOJIeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctaBiser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeJelto).

OT6op opraHuzanmoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OHOJIOTHU
OCYIIECTBISIETCSA ¢ YUETOM CHEenu(UKU ero COJASp)KaHWs W HaMpaBJICHHOCTH Ha
MPOJOJDKEHNE OMOJOTUYECKOTO OOpa3oBaHUS B  OpPraHU3ANMSIX CPEIHETO
po(ecCHOHaTBLHOTO U BBICIIET0 00pa30oBaHUsl.

OO0s13aTeNbHBIM YCIOBUEM MTPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIICTCS. TIPOBEJICHNWE JTA0OPATOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
00ydJaronuxcsi B BBIMIOJTHEHUU TPOSKTHBIX M YUEOHO-HCCIEAOBATENbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPENEISACTCS ydWTeJIeM Ha OCHOBE HMEIOIIHUXCSA
MaTepPHAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUIA.



COJEPKXAHME OBYUYEHUA
10 KIIACC

ConepxaHue mporpaMMbl, BBIIEJIIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyzapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OUOJIOTUsl — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BuTUS
Ouonoruu.  buonormueckue  HAYKM W HM3yYaeMble  HUMH  MPOOJIEMBI.
dyHIaMEHTaJIbHbIE, NPHUKIAJHBIE K IIOUCKOBBIE HAy4YHbIE HCCIEIOBAaHHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptunbsl mupa. [lpodeccun, cBszanHbie ¢ Ouosnoruei. 3HaueHHE OWOIOTHUU B
IIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEAULHUHE, CEIbCKOM XO35MCTBE,
MPOMBILLJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCcTpaLumn

[Toptpetsl: Apucrorens, Teodpact, K. JIunneit, K. b. Jlamapk, Y. [Japsun,
V. I'apseii, I'. Mennens, B. . Bepuanckuii, W. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodeen-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykamu», «Cucrtema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHE

KuBble cuctemMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKHBBIX
CHUCTEM: €IMHCTBO XHUMHYECKOTO COCTaBa, MJUCKPETHOCTb M IIEJIOCTHOCTb,
CJIO)KHOCTh U YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHu3alus,
CaMOBOCITPOM3BEICHUE, PA3APAXKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISPHBIA, KJIETOYHBIMH,
TKAQHEBBIN, OpTraHU3MEHHBIM, MOIYJISLIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(ObuoreonienoTueckuit), Ouochepusiii. I[lporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHBIE TpHU3HAKW KWBoOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaroiime ,KuBble CUCTEMbI HA PA3HBIX YPOBHIX OpPTraHU3AIUU.

N3yueHnne kuBBIX cuUcTeM. Meroasl Ouosiorndeckoid Hayku. HaOmronenwe,
VU3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3AaMA, MeTaaHanus3. llonsaTre o 3aBucuMoOn u
HE3aBUCMMOUW TiepeMeHHOU. IlnaHumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnotre3. HyneBas runore3a. [lonsartue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OIEHKAa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ysnbTaToB. [IpruMHBI UCKaXeHHWs Pe3yJabTaToOB JKcrepumeHTta. [lonsTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuiel U cxeMbl: «OCHOBHBIE TpPU3HAKU >KU3HW», «buonorunyeckue
cucrembl», «CBoOiiCTBA KUBOW MaTepun», «YPOBHU OpraHU3alUU KUBOU
npuponb», «CTpoeHHE KUBOTHOW KIIETKW», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHOB YeJOBEUeCKoro opranusma», «buoreonenos», «buocdepa», «MeToabl
U3y4EHUs )KUBOU IPUPOIBDY.

O6opynoBanue:  jabopaTopHoe  OOOpyJOBaHHME  JJisI  IPOBEACHUS
HAOJIIOICHU, U3MEPEHH, SKCTICPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHuME pa3aUYHBIX METOAOB IIPH
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Krnerka — cTpykTypHO-(QpyHKIIMOHANbHAS e€AWHHIIA KUBOTO. Mcropus
OoTKpbITUA KiIeTKu. PaboTh! P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IIneiinen, P. BupxoB). OCHOBHbIE MOJOKEHUS COBPEMEHHON KJIETOUYHOU
TEOPHUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMmarorpadusi, IMeKTpodopes, METOI MEUYCHBIX aToMOB, au(depeHITnaATbHOES
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @uKrcuposanHvix
K1emokK. DIEeKTpoHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npudicusHerHoe) uzyueHue Kiemox.

JlemoHcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M.
bap.

Tabmuiel U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOID,
«Hcropus pa3BUTHS METOAOB MUKPOCKOTIUI.

OO6opynoBaHHE: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnuyeckas padora «l3yueHne MeETONOB KJIETOYHON OUONOTHH
(xpomartorpadusi, asyekTpodope3, audpdepeHnraIbHOe LEHTPUPYTHUPOBaHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHAUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ posib Kak pacTBOpPUTENS, PEareHTa, y4acTUE€ B CTPYKTYPHUPOBAHUU
KJIETKH, TEIUIOpEryJsainui. MUHEepallbHbIe BEIIECTBA KJIETKH, WX OHUOJOTrHYecKas
poJib. PONb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonorndyeckne mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mojekybl. [lepBuunas
CTPYKTypa Oenka, MeNnTHaHas CBA3b. BTopuyHas, TpeTUYHAs, YEeTBEPTUYHAS
cTpyktypnl. Jlenarypamus. CpoiictBa OenkoB. Kraccudukaruss  OeiakoB.
buonornueckue ¢pyHkiuu 6eaKoB. [lpuonsi.



VYrneBoasl. MoHOCaxapubl, 1UCaXapu/ibl, OJIUTOCAXapUAbl U TOJIUCAXAPU/IBI.
OOmuii TUTaH  CTpOeHHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buosnorunyeckue GyHKIMH YTIIEBOIOB.

Jlunuast. 'mapodunsHo-ruapodoOHbie cBoiicTBa. Kitlaccudukanus nunuuos.
Tpurnuuepunapl, Qocoaunuisl, BOCKH, cTepoujibl. buosornueckue QyHKIUU
aunuaoB. OOLme cBOMCTBAa OMOJOTHYECKHX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJTYTIPOHUILIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunnun kommuiementapHoctu. IlpaBmio Yapradda. Crpykrypa
JIHK — nBoiinas cniupans. Mecronaxoxaenue u ouonornueckue pynknuu JJHK.
Bunsl PHK. ®ynknun PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruyeckue cBsizu B Mosiekyne ATO.
buonornyeckue ¢pynkuuun AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexsenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouonorus: OMOXUMHUYECCKHE W OMO(MU3UUICCKHE HCCIICIOBaHUS
cocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMONeKyn. Mooderuposarue
CcmMpyKmypol U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomepnolii ousaiin u
opeaHudeckull cunmes 6UOMOJIEKY U UX HENPUPOOHBIX AHALO208.

JlemoHcTpanumn

[Toptpetsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®@paHkinuH,
®. Caurep, C. [Ipy3unep.

Hunarpammel:  «PacnpeneneHue XMMHUYECKUX DJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneineHne XuMUIECKUX 2JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuogmveckass TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BeliectBa B coctaBe opraHu3mMoBy», «CTtpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OelnKoBOM MoNeKyby, «CTpoeHHEe MOJIEKYI
yriaeBoaoBy», «CTpoeHre MOJEKyd JUNUaoB», «HyKIenHOBBIE KHUCIOTHI»,
«Ctpoenue monekyasl ATD».

O6opynoBaHue: XUMUYECKasl TOCY1a U 000pPYAOBaHUE.

JlabopaTtopnas padora «O0Hapy)keHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX
peakum».

JlaGopaTropnass  paGora  «lccrmemoBaHue — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tumel KIETOK: 3yKapuoTHYecKas U mpokapuoruyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUs KJIETKHU.



CtpoeHnue npokapuoTuyeckou kiaetku. Kinerounas creHka OakTepuidl v apxew.
Oco0OeHHOCTH CTpOCHHsI TEeTepOoTPOdHON U aBTOTPOPHOU MPOKAPUOTHIECKUX
KJIETOK. MecTo U pojib MPOKapuoOT B OMOIIEHO3aX.

Ctpoenue u (GyHKIIMOHUPOBAHUE YKapUOTUYECKON KJICTKHU.
[Tnazmatuueckass wmemOpana (mazmanemma). CTpyKTypa IUIa3MaTHYECKON
MeMmOpaHbl. TpaHCcHOpPT BELIECTB yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (NMEPBUYHBIA W BTOPHYHBIN
aKTUBHBIN TpaHcmopT). IlomympoHuriaeMocts MeMOpaHbl. PabGota HaTpuii-
KaJIUEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aromuTo3. Dk3o1uuTo3. KierouHas
creHka. CTpykTypa U (PyHKIIMHU KJIETOYHON CTEHKU PACTEHMI, TpHOOB.

[Hutomna3zma. [uto30mae. [lutockeneT. JIBrxenue muroria3Mbl. OpraHouasl
kietkn. OnHOMeMOpaHHBICE OpPraHOWIBl KIETKH: HHAOIJIA3MAaTHYeCKas CeTh
(BIIC), anmapat T'onbaku, JTU30COMBI, UX CTpoeHHE W (yHKIMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHOUJOB KJIETKH. CTpOeHHE T'paHyJSIPHOTO PETUKYJIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHysispHBIA)  SHIAOIUIA3MATHYECCKUI
perukynyM. CekperopHas ¢yHKuus amnmapara ['onbmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopT
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKU:  MHUTOXOHJAPUM,  ILJIACTHU[IBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne u (YHKIIMM MUTOXOHJpUN M Iwiactui. llepBuuHsle,
BTOPUYHBIE M  CJIOXKHBbIE  TUJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPHUOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEHKOIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranonapl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHouJI0B KJIETKHU. Prubocomsl. IIpomedsicymounvie Qunamenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBpbIIEUHbIE  KIIETKU.
Axmunosvie KOMHOHEHMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Knerounbrit
neHtp. CTpoeHHWE U JBWKEHHE KIYTUKOB U pecHHYEeK. MHUKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuupoganmvie ¢ Muxkpoguiamenmamu u
muxpompyooukamu. MomopHvle 6eaku.

Anpo. Ob6onouka sapa, XpoMaTHUH, KapuoIIazMa, SIPBIIIKA, UX CTPOCHHUE U
bynkuuu. SnepHbiii OenkoBbli MaTpukc. lIpocTpaHCTBEHHOE pacHoiOKEHHE
XpOMOCOM B HUHTeppazHOM sfAnpe. Iyxpomamun u cemepoxpomamun. benaku
XpOMaTHHA — THUCTOHBL. /Jlunamuka s0epHOU 00010uKu 6 mumose. AHoephbiil
mpancnopm.

Kinerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpersr: K.C. Mepexkosckuit, JI. Mapryiuc.

Tabmumbsl u cxeMmbl: «CTpoeHHE 3YKapUOTHYECKON KieTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHME  pacTUTENbHOM  KIeTKn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne NPOKapUOTHYECKON KIIETKN.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpENnaparbl PacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIpENapaThl OaKTepruaIbHbIX KJIETOK.

JlabopaTtopnass pabora «l3ydyeHue CTpOEHHSI KIETOK PpPa3INYHBIX
OpraHu3MOB).

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlabopaTopnass pabora «JccnepoBanue Ia3mosd3a W JAEIUIA3MOJIM3A B
PACTUTEIIbHBIX KIIETKAX).

IlpakTuueckass paGora  «l3ydyeHue  [OBUKEHUA  LUTOIUIA3Mbl B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NPeBpaLlieHHE JHEPIUHU B KJIETKe

AccUMWIIALNS U AUCCUMMWIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpolieccax. JHepreruueckoe oobecrnieueHue kietku: npespamienne ATD B
oOMeHHBIX Tmporeccax. DepMEHTaTUBHBIM XapakTep peakluil KJIETOYHOIO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPraHUYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEpMEHTAaTHBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KieTke. DOTOCHHTES.
AHOKcuceHHbIll U OKcueeHHblll Gomocunme3 y oaxkmepuii. Ceemocoouparoujue
nUeMeHmbl U NUSMEeHMbl PeaKyuoHHo20 yenmpa. Ponb XJI0pOIUIacTOB B MpOLECCe
dboTocunTeza. CBeroBas u TeMHOBas (pa3pl. Pomoovixanue, Cs., Cq. u CAM-munol
gdomocunmesa. IlponyktuBHoCcTh doTOCHHTE3a. BrnusHue pasnuuHbiX (HakTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (POTOCUHTE3A.

XEMOCHHTES. Pa3noo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUULIUpyomue OaKTepuH, XKene300aKTepun, cepoOaKTepHH, BOJOPOIHBIC
OakTepun. 3HaYCHUE XEeMOCHUHTE3a.

AHa’poOHble opranu3Mbl. Buabsl Opoxkenus. [IponykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspoOHEBIe OpraHU3MBI. Oranbl AHEPreTUYECKOTrO oOMeHa.
[ToaroroButenbHbIN 3TaM. [ TUKOIN3 — OECKUCIOPOTHOE PACIICTNICHHE TITFOKO3HI.

buonornyeckoe okucieHUEe, WA KIETOUYHOE JibIxaHue. Poib MUTOXOHIpHil B
npoleccax onojgornyeckoro okuciaeHus. Lluknuyeckue peakunu. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeus membpanunoz2o epaouenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszvl. IlpemmyiiecTBa a’poOHOTO MyTH
oOMEeHa BeIecTB mnepes] aHadpOOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpetsr: k. IIpuctnu, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourenprapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «DOTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenka», «CtpoeHue pepMeHnTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBAaHHE IJII MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOITIPENapaToB.

JlaGoparopHass padora «l3ydyeHue  KATAIUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajaasbl)y.

Jlabopatopnass pabGora «/3ydeHue (HEepMEHTATUBHOTO pACIICTIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi padora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlabopaTtopHas pa6ora «CpaBHEHHE MPOIIECCOB OPOKECHUSI U TBIXAHUSD.

Tema 7. Hacsiencreennasi uHgopmanus U peajn3anus eé B KIeTKe

Peakiiuu mMarpuuHoro cunres3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTPUYHOIO CUHTe3a. Peanusanus HacieacTBeHHOM nHpopMauuu. ['eneTnueckuit
KOJZ, ero cBoucrBa. TpaHckpunuusa — wmarpuunbslii cuHTe3 PHK. IlpmHummnsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAJIIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese 6enka.
VYcaoBus Ouocunte3a Oenka. KogupoBanwe aMuHOKHUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusanus reHoma y
MPOKApUOT U 3YKapHOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MNpOKapuor. l'mmoresa
onepoHa (d. XKako0, XK. Mano). Monrexynapuvie mexanusmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupychl — HeksieTouHble (OPMBI JKU3HU U 0ONuUTaTHbIe Mapa3uThl. CTpoeHue
MPOCTBIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro. /KusneHHbIll YUK
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axkmepuogazos.
Obpamnasa mpauckpunyus, peeepmasa, UHmezpasd.

BupycHble 3a001€eBaHus 4elloBeKa, )KUBOTHBIX, pactenui. CIIN], COVID-
19, connanbHble 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungpopmamuxa: unmeepayus u anaruz o6orvuux maccueos («bigdatay)
CMPYKMYpHuIX buonocuyeckux oaunvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCkuHiA.

Tabmuier u cxembl: «brocuHTe3 Oenkay, «I'eHeTHYecKuii Koy, «Bupyche»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHue MOJICIIN BUPYCA».

Tema 8. ZKu3HeHHBbIN HUKJ KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisinusa. Wutepdaza u  MUTO3.
Oco0eHHOCTH TpolleccoB, MpoTekammux B uHTepdaze. [loaroroBka KieTku K
nenenuto.  [lpecunreTrmdyeckuid  (MMOCTMUTOTHYECKHI), CHUHTETHYECKUH U
MOCTCUHTETUUECKUU (MPEMUTOTUUYECKUI) IEpHOIbl MUHTEP(]A3bI.

Marpuunsiii cunte3 JJHK — permukanwms. I[lpuamunsr perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUNAPAJIIEIBbHOCTD.
Mexanusm perukanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u

TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTUIll. JIUMJIOWAHBIA W
rariougHbeli  HaOoOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lonoBsie
XPOMOCOMBI.

Jenenne xietkn — MuTo3. CTaauy MHUTO3a M IIPOUCXOASIIME B HHX

npoueccel. Tunel muto3a. KapuoknHe3 nu HUTOKMHE3. bHosornuyeckoe 3HaueHUE
MUTO3A.

Perynsnus MUTOTHYECKOTO IMKIA KIeTKH. [Iporpammupyemasi KieTouyHas
rudeb — anomnTo3.

Knerounoe siapo, XpoMocombl, (DYHKIIMOHAlbHAsg TeHOMUKA. Mexanusmuol
npoaugpepayuu, oughgepenyuposku, cmapenus u eubenu kiemok. «lLugposas
K1emKa» — ououHgpopmamuueckue mooeiu QYyHKYUOHUPOBAHUS KIEMKU.

JlemoHcTpanuu

Tabauupl U cxembl: «OKW3HEHHBINM IMKI KIETKW», «Mutosd»n, «CTpoeHue
xpoMocom», «Permukanusa JTHK».

O6opyoBaHUE: CBETOBOM MUKPOCKOT, MUKpOIIpenapartbl: « MUTO3 B KJIeTKax
KOpEIIIKa JTyKa».

JlaboparopHas padora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JladGopaTopHasi pabora «HaGmoieHe MUTO3a B KJIeTKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUS M IKUBHEACATEIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKJIETOUYHbIC TPUOBI, OJHOKJIETOUHBIC
BOJIOPOCTH, Apyrue npoTucThl. KoloHWabHbIE OPTaHU3MBI.



B3anMoOCBsA3p 4YacTe MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucreMbl opraHoB. OpranusM Kak eIuHoe 1einoe. ['omeocras.

Tkanum pacrenuii. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTeIbHas,
NIOKpPOBHAsI, MPOBOJAAIIAsA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOEHUS,
(GyHKUMNA 1 pacoiOKEeHHs TKAHEH B OpraHax pacTEHUN.

TkaHW XKMBOTHBIX M YEJIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COEMHUTENIbHAs, MbIlIeyHas, HepBHass. OCOOEHHOCTH CTpOEHHS, (PYHKIUH U
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHblE M T'€HEpaTUBHBIE OpraHbl pacTeHHil. Opransl H
CHCTEMBI OPTAHOB )KMBOTHBIX U YeloBeKa. DyHKIINM OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuil. CKeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHU ckeneT. CTpoeHune u
TUIIBI COEIUHEHUS KOCTEH.

JIBr>keHre  OpraHu3MoB. JIBM>KEHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
amMEOOUTHOE, KT'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPOIIU3MBI M HACTUU. JIBH)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucteMa. Pedrnekc. CkeneTHbIe MBI U UX padoTa.

[Iutanne opranusmoB. [loryomeHue BOABI, YIVIEKUCIOrO Tra3a U
MUHEpPAJIbHBIX BEIIECTB pacTeHUsAMU. lIuTaHne xMBOTHBIX. BHyTpHumomocTHoE u
BHYTPUKIIETOYHOE NUIIeBApeHUe. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTAENbI
MULIEBAPUTEIILHOTO TpakTa. [lumeBapurensHble xene3bl. llumeBapurtenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pactrenuit. Jlpixanue skuBoTHBIX. [{uddyszus
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe apixanue. JlpIXxaTenbHasi MOBEPXHOCTb.
XKabepHoe u n€royHoe apIxaHue. J[pIXxaHue MO3BOHOYHBIX KMUBOTHBIX M YEJIOBEKA.
OBOJIOLMOHHOE  YCJIOKHEHHE CTPOEHMUS JIETKMX IMO3BOHOYHBIX IKUBOTHBIX.
JIpixaTenpHas cucrema 4esoBeka. MeXaHu3M BEHTWIIUMU JETKUX y NOTUL U
MiekonuTarommx. Perymnsmus apixanus. JprxarenbHbie 00bEMBI.

TpaHCIIOPT BEHIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpancnopT BemecTB y JKHMBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOparmieHus. IDBOJIOLMOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepla v €€ perysums.

Brinenenue y opranu3moB. BeigeneHwe y pacreHuil. Beigenenue y
KUBOTHbIX. CoKpaTuTenbHble Bakyoiu. Opranbl BblaeneHus. PuiapTpanus,
cekpenus U 00paTHOE BCAaChIBaHHWE KaK MEXaHU3Mbl pabOThl OPraHOB BBIJIECJICHUSI.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamu. Beinenenue y



MO3BOHOYHBIX KUBOTHBIX M 4enoBeka. [louku. CtpoeHne M QyHKIHMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3moB. CHOpsI
OakTepuii M UUCTHl MNPOCTEHINMX. 3aluUTa Yy MHOTOKJIETOYHBIX pacTeHUH.
Kyrukyna. CpeacrBa nacCUBHOM M XMMHUYECKOW 3aIUThI. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpOU3BOAHBIE.
3amura opranu3ma oT OomnesHell. IMMyHHasi cuctema denoBeka. KieTouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIH W TPUHOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopus KiIOHaJIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUI.

Pazmpaxxumocts u  perymsuuss |y OpraHusMoB. Pasapaxumocts y
OJHOKJIETOUHBIX OpraHu3MoB. Takcucel. PasapaxuMocTs ©  perymauus y
pactenui. PoCTOBBIE BEIECTBA U UX 3HAUCHUE.

HepBHas cucreMa u peQuekTOpHas peryjsiuus y S>KUBOTHbIX. HepBHas
cucteMa u €€ OThenbl. DBOJIOLHOHHOE YCIOKHEHHE CTPOCHMSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pedrexTopHas ayra. be3ycinoBHbIE U YCIOBHBIEC PE(DICKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CHCTEMA KMBOTHBIX M YEJIOBEKA.
JKeme3pl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW U SHIOKPUHHOW cucTeM. [ umoTtamamo-runodusapHas
cucrema.

JleMoHCcTpaLumn

IToprper: U. 11. I1aBnos.

Tabmuupr m cxembl: «OIHOKIETOYHBIE BOJAOPOCIN», «MHOIOKIETOUYHBIE
Bojopocnm», «baktepumny, «llpocteiimme», «Opranbl LBETKOBBIX PACTEHUID,
«Cucrempl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembl»y, «CTpoeHue cTediis,
«CTpoeHHE JIMCTOBOM IUIACTUHKW», «KaHM XUBOTHBIX», «CKEIET 4elIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «/lpixarenpHas

CHUCTEMAY, «HepBHas cCUCTEMA, «Koxay, «MBpleuHas cucTeMay,
«BblgenurenbHasg cUCTEMa», «OHAOKPHUHHAsA cucTeMa», «CTPOEHHE MBIIIIbDY,
«Ammynuter»,  «KumeunonosoctHeie», «CxeMa  TUTaHUA  PACTEHUI»,

«KpoBeHOCHbIE CHCTEMBbI TIO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPHI»,
«CTtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0KJIeBOoro uepssi», «HepBHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMmbikatomuxcs»,  «HepBHas  cucrema  ntuny», «HepBHas — cucrtema
MJIeKonUuTaromux», « HepBHast cucrema uenoBekay, «Pediekcy.



OOopyoBaHuE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpPONpENnaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUHU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHHil, repOapuu
pacTeHuid pa3HbIX OTHAEJOB, BJIAXHbIC IMpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
000pyaoBaHue ISl AEMOHCTPAIMU TOYBEHHOTO U BO3/IYIITHOTO MUTAHUS PACTECHUH,
pacHieTuieHus Kpaxmasia U OeIKOB Mo eicTBreM (hepMEHTOB, 000PYAOBaHHE IS
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKHUX, MEXaHU3Ma
JIBIXaTEIbHBIX JBUKEHUM, MOJEIN TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3ydueHue TKaHEeN paCTEHUI.

JlabopaTopHasi padora «/3yueHne TKaHEel )KUBOTHBIX».

JlabopaTopHasi padora «l3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Bungbl  0Gecronoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CIOPYJISAILUS,
dbparMenTanusi, KJIOHHPOBaHUE.

[TonoBoe pa3zmHOkeHue. IlonoBbie KneTkW, wian ramerbl. Meio3. Craguu
Mmeno3a. [ToBegenune xpomocoM B meio3e. Kpoccunrosep. buosornuecknii cMbICi
M€No3a M IIOJIOBOTO Iipouecca. Meno3 M ero MeCcTO B KM3HEHHOM IUKIIE
OPTraHU3MOB.

[IpenzapoasiieBoe pazsutue. ['amerorenes y x«uBOTHBIX. [10JI0BBIE Keme3bl.
OO6pa3oBaHue U pa3BUTHUE MOJOBBIX KIeTOK. CriepmaTtoreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnonoTBOpeHHEe U AMOPHUOHAIBHOE pa3BUTHUE KUBOTHBIX. (CHnocoOb
OIUUIOZIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa
0 Pa3BUTUM OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HbBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Ctaguum >MOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOABIIIEeBbIC JUCTKU
(ractpynsius). 3akiiajika OpraHOB M TKaHEHW M3 3apOJIBIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbiiia (dMOpUOHATbHAS WHAYKIHA).
3akiiaika TIUIaHa CTPOEHUS JKMBOTHOTO KakK pPeE3yJibTaT HEePAPXUUYECKHUX
B3aUMOJICUCTBUI TEHOB. BrnusHMe Ha 3>MOPUOHAIBHOE Pa3BUTHE PA3TUUYHBIX
(GhaKkTOpPOB OKPYKAIOIIECH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHblli Tiepuoa. IlpsMoe wu
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdo3oM Yy OECNO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJIOrMYecKOoe 3HAYE€HHE MNPSIMOrO M HENPSIMOIO



pa3BUTHUSA, UX PACIPOCTPAHEHUE B MPUPOAE. TUmlbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsIMy POCTa )KUBOTHBIX U YesioBeka. CTaauu mocTaIMOPUOHATIBLHOTO PA3BUTHS
y ’KMBOTHBIX U uesioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHre U CMEpTh Kak
OHMOJIOTUYECKUE TTPOLIECCHI.

Pa3smHoxxeHue u pasButue pacteHui. ['ametodutr m cnopodur. Meiio3 B
KU3HEHHOM IMKIe pacteHud. OOpa3oBaHue CIOp B Ipoiecce Meio3a.
['amerorene3 y pacteHuidd. OIIOAOTBOPEHHE U Pa3BUTHE PACTUTEIIbHBIX
opraHu3MoB. [[BoiiHOE OIIOOTBOPEHHE Y IIBETKOBBIX pacTeHui. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJaiuyu OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpetsl: C. I'. HaBammun, X. [lIneman.

Tabmuubr u cxembl: «BereratnBHoe pasmHokeHue», «Tumbl Oecmosioro
pa3MHOXEHUD», «Pa3MHOXKEHHE XJIaMHAOMOHAIb», «Pa3MHOXEHHE HBIJICHBI»,
«Pa3MHO)eHue ruapsy, «Menosy, «XpoMocoMsly, «l'amerorenesy», «CtpoeHue
AUIEKIETKU U crepmaTo3ouaa», «OCHOBHBIE CTaAuu OHTOreHeszay, «lIpsmoe u
HENpsIMOe pa3BuThUe», «Pa3BurHe wmalckoro xyka», «Pa3BuTue capaHumy,
«Pa3BuTne NATYWIKW», «JI|BOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTEHUI,
«CTpoeHHe CeMsH OJHOMOJIBHBIX U ABYJOJBHBIX pAacTCHUI», «KM3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KU3HEHHBIM UHUKI MXa», <OKHW3HEHHBIM LUK
MManoOPOTHUKA», «KM3HEHHBIN I[TUKII COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK |
CIIEpMaTO30UI0B, MOAEIb « UK pa3BUTHS JIATYIIKW.

JlaGopaTopHas padora «3ydeHue CTpOCHHS MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpEenapaTaxy.

IlpakTuueckass padora «BblgBiIeHHME NPU3HAKOB CXOJICTBA 3apPOBIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIIUX
pacTEHUIN.

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH W HM3MEHYMBOCTH
OPraHu3MoOB

Hctopust cTaHOBIIGHHMST M pa3BUTHS TEHETMKM Kak Hayku. PaGoter I
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€4EeCTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Padotel H. K. KonbuioBa, H. 1. BaBunona, A. H. benosepckoro, I'. 1.
Kapmeuenko, FO. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHIATUS U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBI, AJbTCPHATUBHBIE NPU3HAKH, JOMHUHAHTHBIA U PELIECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS TUHUS, TUOPHUIbI, TEHOTHUIT, ()EHOTHII.



OCHOBHbIE ~ METOJbl ~ T€HETUKW:  TUOPUIOJIOTHYECKHUM,  IUTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. .
Baswios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumogees-PecoBckuii.

Tabmuier 1 cxembl: «MeToIbl TeHETHKHY, « CXEeMBI CKPEIIHMBAHUS .

JlaGopaTopHasi padora «J/lpo3oduna Kak OOBEKT TI'€HETHUYECKUX

HUCCJICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Mounorubpunnoe ckpemuBanue. IlepBerit 3akoH Menaens — 3akoH

eMHO00pa3us THOPUIOB TepBOTO MoKojIeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHJenss — 3aKOH paclIeIUIeHUsT NPU3HAKOB. lluTonornyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unoresa 4ucToThl ramMer.

AHanmsupyomee ckpemmBanue. [I[poMexyTouHbI XapakTep HacleI0BaHMUS.
Pacuieruienne npu3HAaKoB IIPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HacJlelOBaHMUs ~ TpU3HAKoB.  lluTosmornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEILINBAHUS.

CuennenHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemnsieHHoe
HACJIEJOBAaHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECTBEHHOCTH.

['eneTnka nmoja. XpoOMOCOMHBIM MEXaHU3M ONPEAEICHUSA NOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBI M reTeporaMmeTHBI Moj. ['eHernueckas
CTPYKTypa MOJIOBBIX XpoMOCOM. HacnenoBaHne Npru3HaKkoB, CLENIIEHHBIX C IT0JIOM.

['enoTun kak nenoctHas cucrema. [imeoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMonencTBUE HEaUIEIbHBIX T'€HOB.
KommiiementaprHocTs. Onuctas. [lonumepus.

['eHETUYECKUIT KOHTPOJIb Pa3BUTHS PACTEHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TaKkKe (PU3NOJIOTUYECKUX TPOLIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIHA.
['eHeTnyeckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJECUCTBUS «XO39UH
— Mapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTHMueckue achekThl KOHTpOJS U
MU3MEHEHMS HACJIeICTBEHHON MH(OPMAIMU B TOKOJIEHUSX KJIETOK U OpraHU3MOB.

JlemoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.

Tabnuubr u cxemsl: «IlepBoiii 1 BTOpoit 3akoHbl Menaens», «Tperuii 3akoH
Meunpens», «AHamu3upyrouiee CcKpemuBaHue», «HemoaHoe aOMUHHUpPOBaHHEY,
«CuenyieHHOe HaclieJOBaHUE MPU3HAKOB Yy Jpo30guibl», «l'eHeTuka moJay,



«Kapuotun uenoseka», «Kapuotun apozodpwmnby, «Kapuotunm OTHIBD,
«MHOXeCTBEHHBIN aJlJICIN3M», «B3anMoiericTBHE T'€HOBY.

O6opynoBaHue: MOJEAb IS JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
TUOPUJOB TIEPBOrO TIOKOJEHUS M pacHIeIUICHUs MNPU3HAKOB, MOJEIb s
JEMOHCTpPAllUM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMS IPU3HAKOB, MOJIEIb s
JEMOHCTPAllUM CLEIJICHHOTO HACIEIOBAHUSA MPU3HAKOB, CBETOBOM MHMKPOCKOTI,
MHUKpoIpemnapar: «/[po3oduiay.

IIpakTuueckass padora «l3yueHne pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

IIpakTnueckas  paGora  «l3yyeHue  pe3ysbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y APO30DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTHMIA W cpeabl Ipu  ¢dopMmupoBaHuu (eHoTHMA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

MopaudukaniioHHass HW3MEHYMBOCTh. Ponb cpeasl B (hOpMHUpPOBaHHH
MOAU(UKAIIMOHHONW M3MEHYMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOau(pUKAIMOHHOU
W3MEHYUBOCTH.

I'enoTunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYHUBOCTH.
Buibl reHOTHITMYECKOM M3MEHYHMBOCTH: KOMOWHATHUBHAS, MyTaI[MOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. Mei03 M TIOJIOBOM IPOIECC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHOM U3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpejiesiax OJJHOrO BUA.

MyTanmonHass HM3MEHYMBOCTh. BHIBI MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUHUPOBAHHBIE MYyTalMHU. SInepHble W
HUTOIUIa3MaTudeckue myTtanuv. CoMaTHYeCKUE U TMOJIOBble MyTaluu. [IpuunuHbBI
BO3HUKHOBEHUsS MyTanuii. MyTareHbl ¥ HUX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO MPOIECCa. 3aKOH TOMOJIOTMYECKHUX PSIJI0B B
HacneacTBeHHo m3meHunBoctu (H.UM. BaBuiioB). BHesinepHass U3MEHUMBOCTH U
HACJICJICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  DNUCCHEMUYECKUX (HaKmopos 8
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OPCAHUIMOS.

JlemoHcTpanumn

[Toptpertsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabmumet u cxeMbl:  «Buasl  u3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYUBOCTHY, «KoMmOunHaTnBHas U3MEHUYHUBOCTEY, «Meiio3y,
«OmnonoTBopeHuey, «I enernueckue 3a00JeBaHus YeI0BeKay, «BUIbl MyTalnii».



OO6opynoBaHue: KUBbIE U TepOapHbIE AK3EMIUIAPHl KOMHATHBIX PACTECHUM,
pucyHku (doTtorpadun) >KUBOTHBIX C PA3IMYHBIMHU BUAAMH H3MEHYHUBOCTH.

JlaGopaTopHuas padora «HccnenmoBanne 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuUallMOHHOTO psijga U
BAPUALIMOHHON KPUBON».

IIpakTnyeckas padora «Mytauu y apo3o¢uisl  (HA TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4esioBexka

Kapuotun uenoBeka. MexnyHapoaHass mporpamma HCCIEIOBAHUS T€HOMa
4yenoBeKa. MeTonbpl  M3yYEeHMsT T€HETHMKH  YEJOBEKa: TIE€HEaJOTHMYECKHi,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUIA, MOMYJISIIIUOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENEIICHUE IE€HOTHUIIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I[P-ananu3a. HacnenacTBeHHbIe 3a00iIeBaHUA YellOBeKa. [ eHHbIE U XpPOMOCOMHBIE
00Je3HH 4YeloBeKa. boJle3HM C HAcleACTBEHHOM NPeapacroyioKEHHOCTHIO.
3HaueHUE MEIMIIMHCKON T€HETUKH B MPEIOTBPAILCHUHN U JICUEHUU T€HETUYECKUX
3a0oneBaHuil 4yenoBeka. MeauKo-TeHeTHuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHATHE «TEHETHYECKOTO Ipy3a». JTUUYECKUE ACHEKTHI UCCIENOBaHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckre ¢GakTOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
bu3HUecKOMy U XUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeapl. | 'eHeTnyeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JleMoHCcTpaLumn

Tabnuiel 1 cxembl: «KapuoTtun uyenoBekay, «MeToJbl U3YUEHUS] TEHETUKU
4yenoBekay, «I eHeTnueckue 3a00J€BaHUS YETOBEKay.

IIpakTuueckas padora «CocTaBleHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenekuust OpraHu3MoB

JlomecTukanus H CEJIEKUUs. 3apOKICHUE CEIEKIMU W JOMECTUKALUU.
VYuenue H. W. BaBunoBa o IleHTpax mNpouUCXOXAEHUS U MHOT000pas3us
KYJIbTYPHBIX pacTeHuil. Ponp cenexkiuy B CO3JaHMU COPTOB PACTEHUM U MOPOJ]
#*uBOTHbIX. CopT, MOpoAa, ITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleACTBeHHOM wu3mMeHunBocth H. WM. BaBunosa, ero 3HaueHue s
CEJICKIITMOHHOM paboTHI.

MeTonbl cenekuMoHHOM padoThl. MCKycCTBEHHBIH OTOOp: MacCoBBIA H
VIH/INBU1y AJIbHBIM. ODramnel KOMOMHAIIMOHHON CCJICKLIUU. HUcnsiTanne
MpPOU3BOAMUTENEH MO TOTOMCTBY. OTOOp TO TEHOTHNIY C MOMOIIBIO OIIEHKH
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  padoThI.
PannanvoHHbIi 1 XUMAYECKUN MyTareHe3 Kak MCTOYHUK MYTalMM y KyJbTyPHBIX



dbopm opranu3zmMoB. HMcnonb3oBaHHE T€HOMHOIO PEIAKTUPOBAHUS M METO/OB
pexkoMmOunanTHbIX JIHK 115 momydenust iCXoAHOTO MaTepurana ajisi CEeIeKIIUU.

[Tonyuenue HOJIUIIOUIOB. BnyTtpusugosas ruOpUIU3aIIMS.
bnuskopoAcTBEeHHOE — CKpelniuBaHue, Wi uHOpuauHr.  HepojacTBeHHOe
CKpellluBaHue, WM ayTOpuauHr. l'erepo3uc u ero npuuuHbl. Mcmonab3oBaHue
rerepo3uca B cenekuunu. OtmanénHas rudpuauzaunus. [Ipeononenune Oecruionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKITUU PACTCHHM U )KUBOTHBIX. «3enéHas
DEBONIOYULY.

CoxpaHeHUE U U3YUYECHHE T'€HETUUYECKHUX PECYpCOB KYJIbTYPHBIX PACTECHUU U
UX JUKUX  pOAWYed IS CO3/[aHUsl  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpaneHue u  ynpaeieHue
2eHemUYeCKUMU Pecypcamu CenibCKOXO03AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YAVYUEeHUs CYWecmeyiomux U co30anusl HO8blX Nopoo, TUHUL U KPOCCO8, 8
MoM 4Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUHBIX UCCIe008AHUl,
nepeodosulx uoeti U nepcneKmueHblX MmexHoI02UlL.

JdeMoHCTpanuu

[Toptpeter: H. M. BaBumos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuirel U cxeMbl: «L{eHTpbI TPOUCXOXKISHUSI U MHOTOOOpa3usi KyJbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoppl cenexuuny, «Otnanéunas rudbpuauzanus», «MyTareHesy.

JlabopaTopHnasi padora «/3yueHue copToB KyJIbTYpHBIX PACTEHUN U MOPOL
JIOMAIITHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydyeHrne METOAOB CENEKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

dkckypcusi «OCHOBHBIE METOJbl M JOCTHXKEHHUSI CEJIEKIUMU PACTCHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1abOOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO IICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTeTHYECKAasA OMOJIOTHSA

OOBEKThI, HCHOJB3yEeMbIE B OHOTEXHOJOTUM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHKPOOPTaHU3MBI, ux XapaKTEePUCTHUKA. TpanuuuronHas
OMOTEXHOJIOTUSI:  XJICOOMEUCHUE, TIOJYUYEHHE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAenue. MukpooOuonornyeckuid cuHTe3. OOBEKTBI MHUKPOOHOIOTHYECKUX
TexHosiorui. [Ipon3BoacTBo Oelika, aMUHOKUCIIOT U BATAMUHOB.

Co3nanue TEXHOJIOrM M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C II€JIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIllUX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETUYECKUE MYTH.



Kiterounasg unxeHepusa. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpunobanku. Comaruyeckas TruOpuau3anuss W COMaTHYECKUN
smbOpuorene3. Mcmnonapb30BaHWe TalIOWAOB B CEJIEKIUU pacTeHuild. [lonyuenue
MOHOKNIOHANIbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOJUKTOHATbHBLX
aumumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKIMs
SUIEKIETOK U KJIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIUIAHTALMK AJI€p KJIETOK.
Texnonoeuu 0300po8eHs, KYIbMUBUPOBAHUs U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass U TeHHas HWHKeHepus. VCKyCCTBEHHBIM CHHTE3 I'€Ha W
koHcTpyupoBanue pexkomOuHaHTHeIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTykeHuss W TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXKEHEPHH.
DKOJIOTHYeCKUEe U 3TUYECKUE TPOOIeMbl FTeHHON HHKEHEPHH.

Menuuuackue 6uorexnonoruu. [locrrenomuas nudposas meaunuaa. TTHP-
JUarHocTuka. MeTaOoJOMHBIN aHalW3, TEHOUEHTPUYECKUH aHajIu3 MpOoTeoMa
YelIoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbf. VCHOJMBb30BaHHE CTBOJIOBBIX
kjaeTok. TaprerHas Tepamus paka. 3D-Ouommxenepuss g pa3pabOTKu
(byHIaMEHTAIbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHM, CO3/aHMsI KOMILJIEKCHBIX
TKaHEH COYEeTaHWEeM TEXHOJOTHH TPEXMEpPHOro OMONMpUHTUHTA U cKaddoyauHra
JUISL pelIeHus 3a/1a4 NepCOHATU3UPOBAHHON MEIUIIMHBI.

CozlaHre BEKTOPHBIX BAaKIMH C LEJbI0 00ecnedyeHHs: KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oymuteneir OPBU, yctaHoBieHHE MOJICKYJISAPHBIX MEXaHH3MOB
dbynkunonupoBanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JlemoHcTpanumn

Tabmuupl u cxemsl: «/crnoab30BaHHE MUKPOOPTAaHU3MOB B IPOMBIIIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHxkeHepus», «[ eHHast HH)KEHepUs».

JlabopaTtopHnas pa6ora «/3yueHue oObEeKTOB OMOTEXHOIOTHUIY.

IIpakTnueckas padora «IlomyyeHne MOJTOYHOKUCIBIX TPOLYKTOBY.

Jkckypeusi «buoTtexHonoruss — BakHeWIIas MPOU3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE SBOJIONMUOHHBIX NpPEICTABJICHHUNA B
OouoJioruu

OomonmonHass teopuss Y. JlapBuna. Ilpeanochulki BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb 1 Hay4dHas aearenbHocTh Y. JlapBuHa.

JIBrKy1ue cuibl dBoonUU BUIOB 110 Y. J[apBuHy (BhICOKasi MTHTEHCUBHOCTh
pPa3MHOXXEHHUST  OPraHM3MOB, HACIICJICTBEHHAs WM3MEHUMBOCTh, OoOpnba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIM U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cuntetnyeckoir Teopun s3Bomonuu (CTI). HelitpanbHas
Teopusi 3Boironuu. CoBpeMeHHas HBOJIIOLMOHHAS  Ouosorus. 3HaA4YeHHE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHCTpaLuu

[Toptpersl: Apucrtorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. lapBun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xongein, /. K.
benses.

Tabmuubr um cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna skuBbBIX cymectB (o Jlamapky)», «Mexanusm (HopMUpOBAHUS
NpUCIIOCOOJICHUT y pacTeHuil u KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyTta nytemectus Y. Jlapsunay, «Haxonku Y. lapsunay, «@opMbl 60pbOBI
3a cymectBoBanue», «llopoasl romyoeit», «MHoroobpasue KylabTYpHBIX (GopM
KarmycThl», «[lopopl JoManTHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABIXKYLUIUX CHJ SBOJIOLUANY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuUKpPOIBOJIIONNS U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak 3J€MEHTapHasl €quHULA 3BOMIOUUH. COBpEMEHHBIE METOBI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyisiui. M3meHenue
reHooH/la TOMYJSLMU KAaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHetuueckoro paBHosecus . Xapau, B. Baitn6epra.

DOnemeHTapHbie (HAKTOPHI (IBUXKYIIME CUJIBI) HBONIONUU. MyTallMOHHBIHN
nporiecc. KomOuHaTtuBHas u3MeHUYHMBOCTh. [Jlpehid reHoB — ciyuaiiHble
HEHAIpaBJeHHbIE W3MEHEHHs 4YacToT ajiened B nonmymauusx. Oddexr
OCHOBarens. JId¢pgexm Oymuvlioynoeo eopaviuika. CHUMNCEHUE 2eHemUYecKo2o
pasnoobpazus: npuuunsl u cieocmsus. llposenenue s¢ppexma Opeiigha 2enos @
oonvwux  u  manvlx  nonyaayusax.  Mwurpauun.  W3omAupd  mOMyJSIIU:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMOJOTUYECcKast (PEIPOTyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBigoomuil @akrop sBodouud. DPopMbl
€CTECTBEHHOT0  OTOOpa:  JBWXKYIIMUWA, CTAOWIM3UPYIOIIMNA,  pa3pbIBAIOIIMMA
(mu3pynTtuBHbIi). [lonoBoit oTOOp. BO3HHUKHOBEHHE U 3BOJIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh ~ OpraHM3MOB  KaK  pe3yjiabTaT  MHUKPOIBOJIOLUU.

Bo3nukHoBeHue — mpucrnocobieHuid y  opraHusmoB.  Apomopdo3sl U
uanoanantauuu. Ilpumepsl npucnocodseHuid y opranu3mMoB: MOpP(OIOru4YecKue,
¢usnonornyeckue,  OMoXuUMHUecKHe,  moBeaeHUeckne.  OTHOCUTENBHOCTD

MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yJbTar
MUKpO3BOIOIMHU. M3o0mauus — kioueBod (aktop BuAooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000PA30BaHMS: aJJIONATPUYECKOE (reorpaduueckoe),



CHUMIIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monurIonIU3anus,
rubpuanzans). JIuTenbHOCTh 3BOIIOUOHHBIX MTPOLIECCOB.

Mexanu3mbl GopMHUPOBaHUS OMOJIOTHYECKOT0 Pa3HOOOpa3usl.

Ponb »BONIOIMOHHONW OWOJOrMM B pa3pabOTKe HAay4YHBIX METOOB
COXpaHeHHs1 OMopazHo00Opa3uss. MUKPOIBOJIONUS U KOIBOJIIOIUS MApa3uTOB U UX
x0351eB. MexaHnu3mbl (POPMUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM U CHOCOOBI
00pBOBI C HEl.

JdemoHcTpanuu

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTauuoHHasT H3MEHYUBOCTBY, «llomynsiuonHas
CTpYKTypa Buaa», «Cxema MmposiBIeHUs 3akoHa Xapan—BainOepray, «JBuxymme
CHJIBI 3BOJIOLUNY, «IKOJIOTHUEcKas U30JSLUS MOIMYJSIHUNA CeBaHCKON (operny,
«leorpaduueckass W30JISAIUS  JUCTBEHHUIIBI CUOUPCKOM W JIUCTBEHHHUIIBI
naypckoi», «IlomynsiimoHHbIE BOJTHBI YUCICHHOCTH XUIIHUKOB U KEPTB», «Cxema
JEUCTBUSA €CTECTBEHHOIro o0T00pa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHUE,
«HpycTpruanbHpiil MenaHu3M», «KuBble uckonaembie», «llokpoBuTenbcTBeHHAs
OKpacka KUBOTHBIX», «IIpenynpexaaromias OKpacka YKUBOTHBIX),
«Dusmnonornueckre ananrauun», «llpucrnocoOieHHOCTH OpraHu3smMoB M €€
OTHOCUTEIBHOCTBY, «Kpurepun Buga», «Bunpi-nBoitHukmn», «CTpykTypa Buia B
npupozae», «CrnocoObl BugooOpazoBaHus», «l'eorpapuueckoe BuA00Opa3zoBaHUE
TpEX BUIOB JAHJIBIEIH», «DKOJIOTHUYECKOE BHUI000pa30BaHHE BHUJOB CHHUID,
«ITonmumnonasl pacreHui», «KamycTHo-peeuHbId THOPHIY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyydelia MTUIl U
3Bepell C MpUMEpamMu pa3IMYHBIX MPUCIIOCOOJEHUM, Yydena MNTHULl U 3Bepei
pa3HbBIX BHJIOB, TrepOapuu pacTeHUl OJM3KUX BHUAOB, OOpa30BaBIIMXCS
Pa3IUYHBIMU CIIOCOOAMHU.

JlabopaTtopnass paGora «BrisiBIeHHEe HW3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJIA».

JlabopaTtopnass  paGora  «[lpucrnocobiieHuss  OpraHu3MOB U HUX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.

Jlabopatopnas pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus U eé pe3yJabTaThbl

MeTonbl  M3yuyeHHS  MaKpO3BOJOHMHM. [laneoHTONOrMYecKne MeTO[bl
u3ydyeHus odBomouud. Ilepexomgnsie ¢GoOpMBI U (QPUIOTCHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaguyeckue Metoasl uzydeHus sBoitouuu. CpaBHeHuE (IOpHl U
dbayHbl MaTEepUKOB U OCTpoBOB. buoreorpaduueckue obnactu 3emiau. Buubl-
DHAEMUKHU U PEJIUKTBHI.



DOMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OTOTUIECKHE METOIbI H3yUCHUS
HBONIOLMM. ['€HeTHYecKrue MeEXaHU3Mbl HBOJIOLMM OHTOT€HE3a M MOSBJICHUS
SBOJIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIE  OPTaHBbI.
PynuMentapuble  opranbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUUECKUE,
OMOXMMHYECKHE U  MaTeMaTUYeCKue  METOJbl  M3Yy4YEHHUS  DBOJIOIUHU.
['omonoruunbie TeHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUS (PUIOTCHETUUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalluy U 3BOJIIOLINS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBUiia) SBOMOIUU. [Ipunyun cmenvl hyHKyuil.
HeoGpatumocTs »Botonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIUH.

JdeMoHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkelb.

Tabnuiel 1 cxembl: «DuIOreHeTUUeCKUN Psijl JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromnedansy,  «Punnopursr»,  «CeMeHHBIC
nanopoTHukm», «buoreorpaduyeckue 30HB 3emum», «Jlpeid KOHTHHEHTOBY,
«PenukTely, «HavanbHble CcTaguu 3MOPUOHAIBHOTO PAa3BUTUSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIC OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI), «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa U IMUMIIaH3e», «[maBHBIE
HaIpaBJICHUS IBOTIONUNY, «O0IIMe 3aKOHOMEPHOCTH 3BOJIFOLIAN.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpPraHu3MOB, MYJISI)KU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIITUU HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HayyHnble rumote3bl MNPOUCXOXKACHUS KU3HUM Ha 3emiie. AOUOTEeHE3 H
nancrnepmusi. JJoHayuHble TPEACTaBICHUS O 3aPOXKICHUU KU3HU (KpEallOHHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ ONpOBEp)KeHUE onbiTamu .
Penu, JI. Cnnannannanwu, JI. I[Tacrepa. [Ipoucxoxaenue >KM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPraHU4eCKON 3BOJIIOLUH. ITmanerapHas
(reosoruueckas) 92BOJIONUSA. XHMHYECKas dSBOIIONUSA. AOHOTCHHBIM CHHTE3
opraHnueckux BemectB u3 Heopranudeckux. Omeir C. Mumnepa u I'. FOpm.
OO6pazoBanne moauMepoB U3 MoHOMepoB. KoamepBatHas rtumnoteza A. .
OmnapuHa, runortesa nepBuyHoOro OynpoHa k. XojaeitHa, reHeTuueckas Turnores3a
I'. Ménnepa. Pubosumbl (T. Yek) u runoreza «mupa PHK» V. TI'mnGepra.
dopmupoBaHre MEMOPaH U BOSHUKHOBEHUE TTPOTOKIIETKH.

HUctopuss 3emnn U MeroAbl €€ wu3ydyeHus. lckomaemble OpraHu4ecKue
octatku. ['eoxponosorus u e€ wmeroasl. OTHOcHUTENbHasT W aOCOJMIOTHAs
reoxpoHosiorus. ['eoxpoHosioruyeckast mKasna: 30Hbl, 3Pbl, IEPUOJIbI, ITTOXHU.



Hauanbnble s3Tanbel opraHndeckord »Boaouud. [losgBiaeHne u 3BOIOLUA
HEePBBIX KJIETOK. DBOJIOLUS MeTaboin3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIOr MEepBbIX HAa 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 5yKapuOTHI.

[TpoucxoxeHue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKIACHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKIIETOYHBIX OpPraHW3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATambl SBOJIOLUMU BBICHIMX pacTeHuil. OCHOBHBIE apoOMOP(O3bI
pacrenui. Bpixon pacrenud Ha cymy. llosBiieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxaeHne NIBETKOBBIX
pacTeHuu.

OCHOBHbIE 3Tambl 3BOJIIOLHUU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. BeHjckas dayna. KemOpuiickuii B3pbIB — IMOSBICHHUE COBPEMEHHBIX
TunoB. IlepBbie XOpnoBbIE )KUBOTHBIE. JKU3HP B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxnaeHne MIICKONUTAOMNX U
ntul. [lpunnun kmoueBoro apomopgdoza. OcBoeHue OECIO3BOHOYHBIMH U
MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PasButre ku3HM Ha 3emMie IO dpaM M MEpUofaM: apxeu, MPOTEPO30i,
najgeo3ou, Me3030M, KaifHo3oi. OOm@as XxapakTepucThka KiuMmMata U
TEOJIOTHYECKUX IpoLeccoB. llosBIeHHE M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIUSHHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMYECKUE KPHU3UCHI Mpouuioro. IIpuunHel u
CIEACTBUS MAacCOBBIX BbIMHpaHHUl. COBPEMEHHBIN SKOJOTHMYECKUNA KPHU3HC, E€r0
ocobennoctH. [Ipobrema coxpaneHusi 6nopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHudeckoro mupa. [IpuHIUIB Kiaccupukanum
oprann3MoB. OCHOBHBIE CUCTEMATHUUECKUE TPYIIIbI OPraHU3MOB.

JemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A. .
Omnapun, JIx. Xonaeiun, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabauupl 1 cxembl: «Cxema onbitTa @. Penny, «Cxema omnbita JI. [Tactepa mo
U3YUYEHHUIO CaMO3apoKIeHUs Ku3HmW», «Cxema ombiTa C. Mummiepa, I'. FOpu»,
«JTampl  HEOPraHWYECKOW  HJBOJIOLUW»,  «['€oXpoHOJIOrMYecKas  IIKaay,
«HauanbHble dTanbl OpraHMYecKor 3BONMIOIUNY, «CxeMa 00pa3oBaHMs 3YKAPUOT
nyTéM cumoOunoreHesza», «Cucrema KUBOH Npupoab», «CTpoeHue BUPYCAY,
«Apomopdo3sl  pacrenuit»y, «PuHHOGUTH, «OTHOKIETOYHBIE BOAOPOCINY,
«MHoOTrOKIIeTOUHBIE BOAOpOCHW», «Mxwm», «llanmoporHukm», «l'omocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pas3BUTHS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmme», «KuIlIeYHOMOTOCTHBIEY,
«Ilnockue 4epBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromumecs», «lItuuby, «Mnekonuraromue», «Pa3Butne Xu3HM B
apxenckou ape», «Pa3Burue )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3Burue KU3HU B
I1aJIC030MCKOM 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIUU
HAaCEKOMBIX, BII&KHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
WUTTIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, YyueJia ITUI[ WU 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTraHHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHas  sadoparopHass  padora «MopnenupoBaHUME — ONIBITOB
Munnepa—tOpu no u3yueHuto abMOreHHOro CUHTE3a OPraHUYeCKUX COSIMHEHUN B
MEPBUYHON aTMOChepe».

JlabopaTtopnass pabGora «/I3yyeHue M ONKHCAaHUE MCKONAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «l3yyeHue OCOOEHHOCTEW CTPOEHHUS PACTEHHI
Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOEHHOCTEN CTPOEHUS MTO3BOHOUYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pasznens! n 3agaun anTpononsoruv. MeTo bl aHTPONOJIOTUH.

CraHOBJIEHUE TPEICTABICHUN O MPOUCXOKIEHUU 4esoBeKa. PennurunosHeie
BO33peHusa. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YENOBEKA C )KUBOTHBIMU. CUCTEMATHYECKOE MTOJI0KEHHUE YEIIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJNOBEKA € JKMBOTHBIMM:  CPABHUTEIBHO-
Mop(hosornyecKue, AMOPHUOIOTUYECKHE, ($u3n0I0r0-6MOXNMHUYECKHE,
nosegeHueckue. OTInYus 4eloBeKa OT KMBOTHBIX. [IpAMOX0OXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBL.

JBrxymue cuiibl (akToOpbl) aHTPONOreHe3a: OUONIOrHYeCKUe, COMaIbHbIE.
CooTHomieHne OUONIOTMYECKUX U COIIMAIbHBIX ()aKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJMM aHTpoIoreHe3a. PanHue 4YenoBeKOOOpa3HbIEe O00E3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTHIBI — OOIIME MPEIKH YeI0BEKOOOPa3HbIX 00€3bsiH U
Mo/ie. ABCTPaJONUTEKN — ABYHOTHE MPEAKH JItoAeH. UeloBEK yMeIbli, MepBbIe
W3TOTOBJIEHUS OpyAuM TpyzAa. YermoBeKk NMpAMOXOASANIMN U MEPBBIM BBIXOJ JIOJACH
3a mpemensl  Adpuku. YemoBek  reimenvOeprckuii  — - 00mMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOTo. UeloBeK HeaHAEPTaIbCKUU
KaK BHUJ JIIOJIEW XOJOAHOrO Kiaumara. YenoBeKk pa3yMHBI COBPEMEHHOIO THIIA,
JIEHUCOBCKHMI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenamMu AQpHUKH.
[TaneoreneTrka v najaeoreHOMHUKA.



OBONIONHST COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBIH OTOOpP B MOMYJISIIMSIX
yenoBeka. MyTanuMoHHBIN Tiponiece u moaumopdusM. [lomynsiuoHHBIE BOJHBI,
npeid reHoB, murpanusa U «3pQPexT ocHoBaTeNs» B MOIMYJISIUAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. Ilonarue o pace. bomplume pacel: €BpOnEOUHAs
(eBpasmiickasi),  aBCTpajoO-HETpoujHAas  (9KBaTOpUaibHas),  MOHTOJOHIHAsS
(asmaTcko-aMepuKaHcKas). BpemMs W IyTH paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[TprcnocoONeHHOCTh YeIOBEKa K Pa3HbIM YCJIOBHSIM OKpY>KAlOIIEH Cpensbl.
Binusgaue reorpaguueckoil cpeapl M apeiia reHoB Ha MOPQOJOTHIO U
(bU3HOTIOTHIO YeTIOBEKa.

MexauciuuIuinHapHble  MeToAbl B (u3uYeckor  (OMOJOTHYECKON)
AHTPOMOJIOTHHU.  DBOJIOLMOHHAS  AHTPOINOJOTHS U MAJ€0aHTPOMOJIOTHS
YEJIOBEYECKUX IMONMYJSIUA. bHOconuanbHble UCCIEAOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOIOLUH OMOJIIOTMYECKOT0 M COLMAIBHOIO B YEJIOBEKE.

JdeMoHCTpanuu

[Toptpetsr: Y. HapBuHn, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuupl u cxembl: «MeToJIbl aHTPONOJOTUNY, «[ 0JJOBHOM MO3T UeTOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbDY, «J{BHXKYILIME CHUIIBI aHTPOIOT€HE3a», « DBOJIOLIMOHHOE
JIpEeBO  yeloBeKa», «ABcrpamonutek», «UYenoBek  ymenslit», «Yenosek
NpAMOXOISIINY, «/leHncoBckuil yenoek» «Heanaepranbup», «KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITarbl IBOIIOLMH YEJIOBEKa», «Packl uemoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHEJOCTeH, MpEeAMETOB MaTepualbHOU
KyJIbTYphl ~TPEAKOB 4YeNOBEKa, penpoaykiuu (pororpadmm) xapTuH C
MUDOTOTHICCKUMHA W OHMONEHCKUMH CIO)KETaMH TPOVWCXOXKICHHS UEIOBEKa,
dboTorpaduu Hax0I0K KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeIOBEKa, MOJIENb
yeperna 4YeJOBEKa W 4epena IIMMIIAH3€, MOJENb KHUCTH YEJIOBEKA U KHUCTH
LIMMIIaH3€, MOJEIIH TOPCa IPEAKOB YEJIOBEKA.

JlabopaTtopnass padGora «V3yduernme o0COOCHHOCTEH CTpOEHHUs CKeJeTa
YEJIOBEKA, CBSA3aHHBIX C MPAMOXOKICHUEM).

IIpakTHuyeckas padora «/3yyeHne F3KOJOTHUECKUX aJanTalui YeTOBEKaY.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAAOPraHU3MEHHBbIX CHCTEM € OKPY KaIoUIeH cpeaoi

3apoxaeHue u pa3BUTHE dKojoruu B Tpyaax A. ['ymGonsara, K. @. Pynbe,
H. A. CesepioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
9KOJIOTUH. CBS3b HKOJIOTUU C IPYTUMH HAyKaMH.



Meroasl skosoruu. IloseBbie HaOMOEHUS. DKCHEPUMEHTHI B DKOJIOTHU:
OpUPOAHBIE U JlabopaTopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPHUHT
OKpY>Karollen Cpeibl: JIOKAIbHBIHN, peTHOHATBHBIN U TJI00aIbHBIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW JUI1  YEJIOBEKA. ODKOJOTMYECKOE
MHPOBO33PEHME KAaK OCHOBA CBS3€M 4YenoBedecTBa ¢ Hpupogoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYpPBbI U 3KOJIOTUUYECKON I'PAMOTHOCTH HACEJICHUS.

JdeMoHCTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepios, J. ['ekkens, A.
Tenciu, B. H. Cykaués.

Tabmuibl 1 cxeMmel: «Pa3gensl sxomorun», «MeToabl skomorum», «Cxema
MOHHUTOPHHTIA OKPYXKAIOIIEN CPEIIBD».

JlaGopaTopHas padora «3yuyenne METOJ0B 3KOJIOTUYECKUX
UCCIIEOBAHUID.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUSA

OKojornyeckue (hakTopbl U 3aKOHOMEPHOCTH UX naerctBus. Kiaccuukanms
IKOJIOTHYECKUX (HaKTOPOB: aOUOTHYECKHE, OMOTHYECKHUE, aHTpororeHHbie. O0mue
3aKOHOMEPHOCTH JEHCTBUA 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnueckue ¢akropel. CBeT Kak »Konorudeckuid (axrop. [eicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHHil M >KMUBOTHBIX II0 OTHOLICHWIO K cBeTy. CHUrHaimbHas pojb CBETA.
doTonepruoau3M.

Temneparypa kak skonorudeckui axrtop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [ToiikHIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonormdeckuil ¢akrtop. I[lpucmocoOneHusi pacteHuii K
nojJiep>kaHuio BojHoro Oananca. Kmaccudukanus pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco0ienus )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEkKUMA.

Cpenpl oOuTaHUs OPraHW3MOB: BOJIHAS, HA3€MHO-BO3yIIHAs, TOYBCHHAS,
IIyOMHHAsT  TOATMOYBEHHAs, BHYTpUOpraHuU3MeHHas.  DU3UKO-XUMUYECKUE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
YKU3HU B Pa3HbIX CpeJax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pPUTMbL. CyTOUHBIE H
roaudHble pUTMBIL. [IprcnocOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCIJIOBUU KU3HU.

Kuznennoie ¢opmbl opraHusmoB. I[loHarne o Jku3HEHHOW opme.
JKuznennnie POpMBI pacTEHUMN: 1epEBbs, KYCTApHUKHU, KYCTApHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THAPOOUOHTHI,
reoOMOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTpOEHUs U 00pa3a KU3HH.

buotnueckue bakTopHI. Bunbr OMOTHYECKUX B3aNMOJIENCTBUMN:
KOHKYPEHIIUS, XUIHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm, kooneparus,
MYTyaju3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJaeOHnuecTBO). Herpodpuueckue
B3auMoOJIeHcTBUSL  (Tommueckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obutanus. [I[puHIUIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JleMoHCcTpaLumn

Tabmuubl U cxeMmbl: «Jkonorudyeckue (axropb», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOILIEHHIO K CBETY», « TernoKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl O0OWTaHHS OpraHU3MOB», «bHOJOrHYECKHE PUTMBIY,
«Kuznennele  QopMmbl  pacteHuit», «KuszHeHHble (HOPMBI  KHUBOTHBIXY,
«JKOCUCTEMA HIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS), «XumHudecTBoy, «llapasutusmy», «KonkypeHmus», «CumMOno3y,
«KoMMeHcanu3m».

O6opynoBanue: repOapuu pPacTeHUN U JKUBOTHBIX, MPUCTOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOMBBIX,
TEHEIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTCHUSI, TepOapuu M KOJUICKIINH TETUIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX pACTEHUM, dyuena MTHUIl U 3Bepel, repbapuu
pacTeHul, OTHOCSIIMXCS K rurpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHUsl JAHHBIX TPYIIN, KOJUICKIUU >KUBOTHBIX, OOUTAIOIIUX B Pa3HbIX Cpeaax,
repbapuvi M KOJUIEKIIMM PACTEHUHM U IKUBOTHBIX, OOJIAAIOMIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM >KU3HH, repbdapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopnasi paGora «BbIsBI€HHUE TNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnass pabora «BblsBIeHHE MPUCTIOCOOTCHU OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUJA0B U NOMYJISIIM M

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Oouosnoruyeckas cucreMa. Poiib HEOTHOPOAHOCTHU Cpelibl, PU3NUECKUX OAPHEPOB U
0COOCHHOCTEN OMOJOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyysiquid. OCHOBHBIE TIOKa3aTeIW MOMYJISIIUU: YUCIEHHOCTh, IUIOTHOCTb,



BO3pAaCTHAs M TMOJIOBass CTPYKTYpa, POKIAAEMOCTb, IIPUPOCT, TEMII pOCTa,
CMEPTHOCTh, MUT'PALIUSL.

DKkosioruyeckas CTpykrypa nomnyiasund. OueHKa YUCIEHHOCTU MOITYJISLIHH.
JlnHamyKa nomysanuu U e€ peryiianusa. buorhdeckuii moTeHIUan IOIYJIALMH.
MopenrpoBanue JUHAMHUKHU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MO JISLUN.
KpuBbie BbDKMBaHMS. Peryndiusi 4UCICHHOCTH MOMYJSIUNA: posib (aKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTMYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonsitue 00 skonormueckoil Huiie Bujaa. MectooOutanue. MHoromepHas
Mozens dkosorndueckon HumM Jx.M. XatumHcona. Paszmepsr skosormueckon
Hu. [loTeHumnanpHas U peanu30BaHHAs HUILU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTUM TOBEJEHHUS W MUrpauuid >KUBOTHBIX. buosiormueckue
VMHBA3UU YyKEPOJHBIX BUJIOB.

JdeMoHCTpanuu

[Toptper: Hx. M. XaTuynHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKUE XapAKTEPUCTUKU MOMYJIALUNY,
«IIpocTpancTBEHHas  CTpyKTypa  nonyysiqum», «Bo3pacTHple  nupaMubl
nonyysiqun», «CKOpPOCTb  3aceleHusi IOBEPXHOCTH  3eMJIM  Pa3jInYHbIMU
opranu3mammn», «Mojenb skosiorndeckor Humu k. M. XaTynHcoHay.

O6opynoBanue: repdapun pacTeHHUM, KOJJIEKIIUU KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucmocoOieHus ceMssH  pacTeHHH K
PACCETIEHUION.

Tema 9. JK0JI0rHA COOOIECTB. JKOJOIrHYECKHE CHCTEMBI.

CooOmiecTBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBs3u MexAy
OopraHu3Mamu B OMOIIEHO3E.

Dxocucrema kKak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIMOHATBHBIE
OJIOKH OpPraHM3MOB B JKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEAYLICHTHI.
Tpodwuueckue ypoBHu. Tpoduyeckue menu u cetd. AOWOTHYECKHE OJOKHU
skocucteM. [1ouBbI 1 Wbl B 3KOcHCcTEMax. KpyroBopoT BEMIECTB M TOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TIOKa3aTelIu  dAKOCHCTEMBI. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUJIBI UUCET, OMOMACChHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM W HUX IMPUYMHBL. AHTPONOTCHHBIE BO3JCHCTBUA HaA
cykueccuu. Knumakcnoe cooOuectBo. bruopaznoodpasue u noaHora KpyroBopora
BEILECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



[Ipupoanbie 3KOCUCTEMBL. JKOcUcHeMbl 03€p U peK. IKocucmemvl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE AKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznnuuns
MEXy aHTPOIIOT€HHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoxackas
bnopa u dayna. CuHaHTpomuzalusi Tropojckoil ¢ayHbel. buonoruueckoe u
X03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBHI OPraHW3MOB B
aKkocucTeMax. Ponb kackaonozo 3gpghekma u 6ud08-30upukamopos (Kirouesvix
81008) 6 yHKYyuoHuposanuu skocucmem. llepeHOC PHEPTUU U BEIIECTB MEXIY
CMEXKXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, IOIYJISLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIIOT'€HHBIX BO3JEHCTBUIA.

Mexanuszmul 8030elicmeus 3aepsA3HeHUl  PAa3HbIX munoe Ha
CYOOP2aHUZMEHHOM, OP2AHUSMEHHOM, NONYJAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUs.
MeTto10510T1s MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX 3KOCUCTEM.

JdemoHncTpanuu
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTtypa  OmoOIleHO3a»,  «DKOCHUCTEMA

HIMPOKOJUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOWHOTO Jiecay, «DyHKIIMOHAIbHbBIC
TPYINbl OPTraHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEM,
«llenu nuranus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKas TUPAMHIA YUCEID,
«IKoJIoTHYeCcKas mupaMujia OrMomaccel», «IKOJOTUUECKas MUpaMua dHEPTUn»,
«ObpazoBanue 0osnotay, «llepBuunas cykieccus», «BoccTaHoBIIeHHE Jieca MOCTe
noxapa», «2JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BelIECTB M MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypoboskocuctem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Yydelia MTHIL |
3Bepel, repbapun KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUMN, aKBApUYM KaK MOJICIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0oIKOCHUCTEMBD.

Jlabopatopuass padora «M3ydyeHue paszHooOpazusi MEJIKHUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYpcUsi «DKCKYpCHUsl B TUIMMYHBIM OMOTEOIIEHO3 (B yOpaBy, OepesHsK,
€JIbHUK, Ha CYXOJO0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcusi «IJKCKypCcUs B arposKocuctemy (Ha Moje WM B TEIIMYHOE
XO3SITUCTBO)».

Tema 10. buocgepa — riodanbHas IKocUCTEMA

buocdepa — oOuiennanerapHas o0ojo4ka 3eMJIM, T/I€ CYIIECTBYET WIH
CyIllecTBOBaJa XKM3Hb. PazBuTHe mpeacTaBieHuii o oumochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6nochepe. O6mactu 6mochepsr u e€ coctas. XKuboe
BEIIECTBO Onochephl u ero PyHKIUH.

3akoHOMEpHOCTH cyiiecTBoBaHus Ouochepsl. OcobeHHOCTH OHOCchephl Kak
rio0anbHON 3KOocUCcTeMBI. J{MHamuueckoe paBHoBecue B Ouochepe. KpyroopoTsl
BEILIECTB U OMOTCOXMMHYECKUE LUKIBI (Yriaepoja, a3ota). PUTMUYHOCTD SIBJICHUMN
B Ouocdepe.

3oHanbHOCTE OmMocdepsl. Ilonarne o Omome. OCHOBHBIC OHOMBI CYIIH:
TYyH/Ipa, XBOIHBIE JIeca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE JIeca, CTEIH, CAaBaHHBI,
MyCTBIHU, TPOITUYECKHE JIeCa, BEICOKOTOPhs. KiuMar, pacCTUTEIbLHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKITHI.

JdemoHcTpanuu

[Toptpetsl: B. 1. Bepuanckuii, J. 3rocc.

Tabmuubr u cxeMbl: «I'eocdepsl 3emnn», «KpyroBopoT azora B mpupoue»,
«KpyroBopot yrinepoga B mpupone», «KpyroBopor Kuciaopoga B IPHUPOJIE»,
«KpyroBopoT Bojbl B mpupojae», «OcHOBHbIE OMOMBI cymny, «Knumarunueckue
nosica 3emnm», «Tynapay, «Talra», «Cmemannasiil jgecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHs», « Tponuueckuil gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek U OKpy:kaw0Inas cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MNpUYMHBL. Bo3geicTBHE YelloBeKa Ha
ouochepy. 3arpssHeHue BoO3AYyMIHONW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne kmuMmara.

AHTpOIIOr€HHOE BO3/ICHCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. OxpaHa
pPacCTUTENIBHOTO U KMBOTHOTO Mupa. OCHOBHBIE NPUHIIMIBI OXPAaHbI HTPUPOJIBIL.
Kpacubie kHuru. Oco0o oxpansembie mpupojansie Tepputopun (OOIIT).
boranndeckue casibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHbBIE TPHUHIUIIBI YCTONYMBOIO PA3BUTHUSI YEJIOBEYECTBA U MPUPOJBI.
PainvonansHOe  MPUPONOMNOJIL30BAHUE M COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasus 3emiu. OOmKME 3aKOHOMEPHOCTH TJI0OAIBHBIX SKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €0 BEPOSITHBIE TIOCIICICTBUSI.

Pa3Butrie METOJIOB MOHHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezaioueil u
KOHKYPeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneuusaowue 00CmMyn K
uHgopmayuu NoO COCMOAHUIO OMOENbHLIX U008 u dKkocucmem. (OcHOBbI



9Kopeadburumayuyu dKocucmem U cnocooos 060pvObLL ¢  OUONOBDENHCOCHUIMU.
Pexoncmpyrkyus mopckux u HazemHvIx IKOCUCTEM.

JdemoHcTpanuu

Tabmuubr W cxembl:  «3arpsizHeHHe  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpszHeHre nouBb», «llapHukoBwlil  3pdekT», «Ocobo
OXpaHsieMble TPUPOTHBIC TEPPUTOPUI», «MOJETH YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHHH W KUBOTHBIX KpacHoit
kHuru Poccurickon @enepanuu, KpacHOW KHUTH pETHOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS
0o0yJarImuMuUCI MporpaMM cpeaHero oOiiero oOpa3oBaHUsA: JIMYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMMBbI IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIIOIINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKOMN
rpaXIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTU
U CaMOONPEACNICHUIO, Haiuuue Mmomusayuu K OOy4eHUIO  OWOJIOTHH,
yenenanpaenennoe paseumue BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUA OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMHU, NPUCYIIMMHU CHUCTEME
OMOJOTrMYecKoro  oOpa3OBaHUs, HaAluyue  NpaABOCO3HAHUA  IKOJIOTUYECKON
KYJBbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBbI MO0 OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCHUTATEIBHOM JCSATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMUA POCCUMCKUMH COIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHHS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH MO3ULMM JMYHOCTH, NATPUOTHU3MA U
YBKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TPyJa U CTapIIeMy MOKOJICHHIO,
B3aUMHOI'0 YBa)KECHHS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaaulMsIM MHOTOHAIlMOHAIbHOTO Hapoaa Poccuiickoit denepanuu, npupojae u
OKpYXKaroulen cpene.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mpenmera «buomorusy»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKJEHUH, COOTBETCTBYIOIIHNX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTrO OOIIECTBA, PACIIMPEHUE KUZHEHHOIO
ONBITA U OMbITA JEATEIBHOCTH B IMPOIECCE pEAM3alUH OCHOBHBIX HANpaBICHUMN
BOCITUTATEJILHOM JIESITEIHHOCTH, B TOM YKCJIE B YaCTH:

1) rpaskaIaHCKOTr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINNA 00YUaAIOMIEroCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JECATEIBHOCTH IIPU CO3JaHHUU
y4e€OHBIX MPOEKTOB, PEUICHUH y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBaTh B CBOMX JEUCTBHUSIX HEOOXOIUMOCTb KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHbIX, TO3HABAaTEJIbHBIX M HCCJIEAOBATEIbCKUX 3a]a4, YBaXXUTEJIBHOIO
OTHOIIECHHS K MHEHHIO ONIOHEHTOB MpPHU OOCYXJCHUU CIHOPHBIX BOIPOCOB
OMOJIOrMYECKOTO COJCPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXJaHCKOU VJICHTUYHOCTH,
NIaTPUOTU3MA, YBaXXEHUs K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH IIEpEX
Poaunoii, ropmoctu 3a cBOM KpaHl, CBOO PoauHy, CBOM SI3bIK W KYJIbTYpY,
IIPOIILJIOE U HACTOSLIEE MHOIOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MIPUPOJTHOMY HACHEAUIO U MAMSATHUKAM IIPUPOJIBI,
JNOCTHXKEHUAM Poccun B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUICKHX YYEHBIX B CTAHOBJIEHUE M
pa3BUTHE OWOJOTHUH, TOHUMAHUS 3HAYCHHs OWOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBA;

uaeitHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO U 3amure OtedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX LIECHHOCTEN POCCUICKOT0 HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO MOBEICHMUS;

CIIOCOOHOCTh OILICHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBHM C
TpaauuusaMu HaponoB Poccuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIIOYasl SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIICHUMH;

MTOHMMAHHUE SMOLIMOHAIIBHOTO BO3/IEUCTBHUSI )KMBOM IPUPOJIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAaMOBBIPDQXXEHHIO B pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢u3nyeckoro BocnutaHus, GOPMHPOBAHMSA KYJIbTYPbl 310POBbSI U
IMOIMOHATIBLHOTO 0JIArONoJIyuYns:

MOHMMAaHWE W peau3alus 3J0pOBOTO M 0Oe30macHoro oobpasa >KU3HU
(310poBO€  TUTaHUE, COOJIOJICHWE TUTMEHUYECKUX TMpaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHIATHH W OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTb), O€peKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
c0oOCTBEHHOMY (PM3UYECKOMY U NICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE UEHHOCTH MpPaBWI HWHIWBHUIYAIbHOTO M  KOJJIEKTUBHOTO
0€e30I1acHOr0 MOBEJCHHS B CUTYAIHIX, YTPOKAIOIIUX 3JOPOBBIO U KU3HHU JIOJCH;

OCO3HAHUE TMOCIEACTBUI M HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTEpCTBa, TPYA0IIO0HE;

FOTOBHOCTb K AKTUBHOW JAESATEIIBHOCTH TEXHOJOTMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTHU, CIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATh TaKyIO JESTEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM NpopecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oyaymeld mnpodeccud MW PeaTn30BBIBATh
cOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTUYECKU IIeJIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KAaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TIOCICACTBUM ISt
OKPYXKaIoUIEH Cpebl;

OCO3HAHHE TJI00ATHHOTO XapaKTepa JKOJIOTHYECKHX MpoOjeM W MmyTed uX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNPU H3YYEHUU OHOJIOTHH
3HAHUA M YMEHUsI TIpU pelIeHUd TPoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOJIONONIB30BaHNEM  (COOJIOJICHHE  TpaBWJ  TOBEJAEHUS B IPUPOJIE,
HAIpPaBJICHHBIX Ha COXPAaHEHHWE paBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
IKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUsATHE JEHCTBUM, MNPUHOCIIIMX Bpel  OKpYKarolen
OPUPOAHON Cpelie, YMEHHE MNPOrHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEIOTBpAIATh UX;



HaJIMYKUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS], IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCS MMM B IO3HABaTEJIbHOW, KOMMYHHKAaTUBHON M COLUAIBHOU
IPAKTUKE, TOTOBHOCTH K y4aCTHUIO B IPAKTUUYECKOHN NIEATEIbHOCTH 3KOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(OPMUPOBAHHOCTb MHMPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIHaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJHUKYJIHTYPHOM MHPE;

COBEPILIEHCTBOBAHNUE SI3BIKOBOW M YHUTATENbCKON KYJbTYpbl Kak CpencTBa
B3aUMOJICHCTBHS MEXTY JIFOJAbMU U IO3HAHUS MUDA;

NOHUMaHuE creuupuky OUONOrMM Kak HAayKH, OCO3HaHHs €€ poju B
GbopMHpPOBaHUU PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeACTaBlieHus 00 OKpYXalolleM MHpE KaK O €AUHCTBE MPHUPOJIbI, YeJOBEKa U
oO1ecTa, B IMO3HAHMM MNPUPOIHBIX 3aKOHOMEPHOCTEHM M PEIIEHHH Mpo0sIemM
COXpaHEHUs NPUPOJHOTO PABHOBECHSI;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JJII COBPEMEHHOW IMBUIIM3AIINU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JaHUE IMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPecypcHble  MpoOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, OMCKA MyTEeW BBIXOAA W3 II100aJIbHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieueHnss  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PAalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWUOJOTMYECKUX 3HAHMM B LEAX
NOBBIIIEHUS OOIIEl KyJbTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIIBHOW TPAaMOTHOCTH OOydJaromuxcs, GopMupyeMoit
IpY U3y4YEeHUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNIb30BaTh [OJy4YyaeMble 3HAHUS [UIsS aHalu3a |
OOBSCHEHHUSI SBJICHUWA OKPYXKAIOLIEr0 MUpa U MNPOUCXOIALIIMX B HEM H3MEHEHUH,
yMEHHUE Jie7aTh OOOCHOBAHHBIC 3aKIIIOUEHHMsS] HAa OCHOBE HAy4YHbIX (AKTOB U
UMEIOIUXCS JaHHBIX C IEJIbI0 TIOJYYE€HHSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Npo0OJIeM B peaibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME LIEHHOCTHM HAYYHOM JE€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW O OHOJOTMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3yibTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMS MHUPOBO33PEHHUS OOyHArOUIUXCS
MEXIUCIUILUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIEHAYYHbIC MOHITHUS, OTPaKaroUIUe
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeNU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHUe,  HAOJIOJICHHE, U3MEpPEHHUe, OKCIEPUMEHT U  JApyrue);
yHUBEpCaJIbHbIe yueOHble JeicTBUSl (ITO3HABaTEIbHbIE, KOMMYHUKATUBHbIE,

pEryJISITUBHBIE), o0ecIeunBaroIue dbopmupoBaHue byHKIIMOHATHHON
TPAMOTHOCTH H  COIMAIBHONH KOMIICTCHIIMM OOYYaroIIMXCs; CIOCOOHOCTh
o0ydaromuxcst UCTIOJb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIC,

MUPOBO33PEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHBbICE y4yeOHbIE JCHCTBUS B
IIO3HABATEIBbHOM U COLMAJIbHOM ITPAKTHUKE.

B pesymprare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIEro
obpazoBaHust y oOygaromerocs OyayT chOpPMHUPOBAHBI  I0O3HABATEIIbHBIC
YHUBEpPCAJIbHBIC YUEOHBIE ACHCTBUSI, KOMMYHHUKATHBHBIC YHUBEPCAIbHbIE yUeOHbIC
JNEUCTBUS, PErYyJATHUBHBIE YHUBEpPCAIbHBbIE YueOHbIE JEWUCTBUS, COBMECTHAas
NeSITEILHOCTD.

MeranpeaMeTHble pe3yJbTaThl OCBOCHHMS IIPOTrpaMMBbl CPEIHEro OOIIero
00pa30BaHUsl TOKHBI OTPAXKATh:

OBJaanenne YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEIbHBIMHU
JeUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHeE TeCTBHA:

CaMOCTOSITeILHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMUSI, KilacCupUKaIU, 0000IIEHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHSATUN (BBIACISATh UX XapaKTEepHbIE MPHU3HAKU, YCTAHABIUBATH
CBSI3U C APYTUMHU TTOHSITHUSIMHU );

OMpEeNeNATh 1NN JACATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

HCITOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS JUIsl 0OBSICHEHHUS (PAKTOB M SIBJICHHMA
YKUBOU IIPUPOLBI;

CTPOUTHh JIOTMUECKHE PACCYXKJCHHUS (MHIAYKTUBHBIC, JECIYKTHUBHBIC, IO
aHAJIOTUU), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMBIX
SABJICHUSX, OPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPHUMEHSTh CXEMHO-MOJCIbHbIC cpencTBa TSt MpeICTaBICHUS
CYIIECTBEHHBIX CBS3EH M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYCCKUX OOBEKTax, a



TAaK)K€  MPOTUBOPEYMH  Pa3HOIO0  pOAA,  BBIBICHHBIX B Pa3JIMYHBIX
MH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IUJIaH PEHICHHsS MPOOJEMbI C YYETOM aHAlIM3a MMEIOIIUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATENbHOCTH;

KOOPAMHUPOBaTbL M  BBIIOJHATH pabOTy B  YCJIOBHUAX  peajbHOrO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PEUICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBbIKAMU y4eOHO-HUCCIIEI0BATEIbCKON U MMPOCKTHON JESTEIIbHOCTH,
HaBBIKAMH  pasperieHus MpoOyieM, CIHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOATEILHOMY IMOMCKY METOJOB PEUICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3JIUYHbIE BHUJbl JEITEIBHOCTU 10 MOJIYYEHUIO HOBOTO
3HAaHUA, €r0 HUHTEpIpeTaluy, MPeoOpPa3OBAHUI0O M TNPUMEHEHUI0 B Y4EeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTaTh TUINOTE3y €€ pelleHUs, HaXOAUTh ApTyMEHTHl IJsl J10Ka3aTelbCTBa
CBOMX YTBEPKICHHMI, 3a/1aBaTh NapaMeTpPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IMOJYYEHHBIE B XOJE PpEIICHHS 33Ja4d  pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JEHCTBUS B MPO(PECCHOHATBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTUYECKYI 00JacTu
KU3ZHENIEATEbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJEH, MpeJjaratb OpUTHMHAJIbHBIE MOAXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOIYCKAIOIINE ATbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIUK (TEKCTEe Yy4eOHOTOo
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VHTEepHETE), aHaIU3UPOBATh



UHGOPMAIUIO PA3TUYHBIX BUAOB U (DOPM IPEACTABICHUSA, KPUTUYECKU OL[CHUBAThH
e€ TOCTOBEPHOCTh M HEITPOTUBOPEUNUBOCTb;

(opMyJIMpOBaTh 3allpOChl U IMPUMEHATH PA3JIMYHbIE METOABI IPU IIOUCKE U
oTOope Ouosiornyeckor mHpopMalu, HEOOXOAUMOM NIJisi BBITIOTHEHUS YYEOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCIHOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUs PA3IMUHbIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMANbHYIO  (HOpMYy  TIpeICTaBICHUS
ounonornyeckoil nHpopMauu (CxeMbl, rpaduKH, JUarpaMmbl, TaOJIULBI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpEeACTBa Ipu pabore ¢
Ouosnornueckoil uHGpoOpMaluen: MNPUMEHITb XUMHUYECKUEe, (U3NUecKue U
MaTEeMaTUYECKUE 3HaKW W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HarJIsAHOCTH;

BJaJE€Th  HABbIKAMU  DACIO3HABaHWA U 3allluThl  HUH(pOpMauuu,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJ1ajieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMM:

1) oOmeHue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax KHU3HU, AKTUBHO y4aCTBOBATh
B JMajore WiM JUCKYCCHU TO CYLIECTBY OOCyKAaeMoM TeMbl (YMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TpeAsiaraeMoi
3aJ]a4i, YYUTHIBaTh MHTEPECHl U COTIACOBAHHOCTH MO3MIUN APYTUX yYaCTHUKOB
JMaNIorTa WK JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEICTBA OOIICHMS, IMOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MNPEANOCHUIOK BO3HMKHOBEHMSI KOH(DIMKTHBIX CUTYallUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH IIEPETOBOPHI;

BJIAQJIETh PAa3IMYHBIMH CHOCOOaMH OOIIEHWS U B3aUMOJCHCTBHUS, MOHMUMATH
HaMEpPEHUs IPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyTUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

NOHUMAaTh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
paboTHI IPH pelIeHNH OMOJIOTMYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYNIOBLIX (HOPM B3aMMOJICHCTBHS MPU PEUICHUH YIeOHOW 3a/1a4H;

BbIOMpaTh TEMAaTUKy W METOJbI COBMECTHBIX ACHCTBHHA C Y4ETOM OOIIMX
MHTEPECOB M BOZMOXKHOCTEH KaXKI0TO YJieHa KOJUIEKTHBA,



OPUHUMATh LEJM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JIOCTUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacnpenensiaTb pojad ¢ Y4ETOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJla M KaXJIOTO y4YaCTHUKAa KOMAaHIbl B
o01IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLIEHWBAaTh HJEW C IO3WLIHUH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHNE, OBITh MHULIUATHBHBIM.

OgByaeHne YHHBEPCAIbHBIMH PeryJIsTHBHBIMH ACHCTBUAMMU:

1) camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JUIsl BBISBICHUS MpPOOJIieM H UX
pelIeHus B 5KU3HEHHBIX U YYEOHbIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUM LIEJEBBIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHUAX M MOCTYIKax MO OTHOLIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETILHO OCYILECTBISATh MO3HABATEIbHYIO JI€ATEbHOCTD, BBISBIATDH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJladyd B 00pa3oBaTEIbHON
NEeATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pPELIEHUs TpoOJieMbl ¢ y4ETOM
UMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHUI;

JTaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIMpsATh paMKH Y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUpPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHMUW, MOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OIIEHMBAaTh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATEJIbHON  peQueKCMM Kak  OCO3HAHMS
COBEPILAEMBIX JIEUCTBUM M MBICIUTENbHBIX IPOLECCOB, WX pPE3yJbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI pedIeKCUH AJI OLEHKU CHUTyalluH, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OLIEHMBATh PUCKUM U CBOEBPEMEHHO IPUHUMATH PEIIEHUS MO HX
CHUKEHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PU aHaJIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsiTHE CedST M IPYTrUX:

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NPU AaHAIU3€ PE3YJIbTAaTOB
NEATEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS COJEPkKAHUA Y4YE€OHOTO MpeaMera
«buonorus» Ha yrayOnE€HHOM YypOBHE OPUEHTHUPOBAHBI Ha oOecreyeHue
npopuapHOro  obyueHuss — oOydaronuxcss — Ouojoruu. OHHM  BKJIIOYAIOT:
crienuduyeckue sl OMOJIOTUU HayYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUH 110
OCBOCHHUIO, UHTEPIPETAIIMU U MPEeOOPa30BAHUIO 3HAHUM, BUJbBI JIESITEIHHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a4 TAKKE B
peanbHBIX XKU3HEHHBIX cUTyauusx. lIpenMeTHble pe3yiabTaThl MPEICTABICHBI IO
rojiamMm U3y4eHus.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buomorus» B 10
KJacce NOTKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHUW O MECT€ U pOJH OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU ECTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
MO3HAHWUU  3aKOHOB TPUPOJBI U  PEIICHHH TMpoOJIeM  palmoOHaILHOTO
MPUPOJIONIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OuoJiorny;

BIIQJICHUE CHUCTEMOM OWOJOTMYECKHMX 3HAaHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATalOIINEe OUOJIOTHYECKHE TEPMUHBI W TOHITHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CAMOPETYJISIHUs, CaMOBOCIPOU3BECHUE,
HACJIEJICTBEHHOCTh, U3MEHUYHUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnerounas teopus T. lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi Teopusi
HacnenctBeHHoct T. Moprana), yuenus (H. M. BaBumoBa — o wneHtpax
MHOTOOOpa3usi W TNPOUCXOXKJACHUS  KYyJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB TEPBOrO IMOKOJICHHS, PACIICTUICHUS], YUCTOTHl TaMerT,
HE3aBUCHUMOro HacieaoBaHuss [. MeHaens, TrOMOJOTHYECKUX PAJIOB B
HaCJICICTBEHHOM N3MEHUYMBOCTH H. H. Basumoga), IIPUHIATIBI
(KOMILJIEMEHTapPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMU HAyYHOTO TIO3HAHMS, HUCIIOIb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KUBBIX OOBEKTOB (OmMHUCaHUE, U3MEPEHUE,
HaO0II0/IEHNE, SKCIEPUMEHT);



yYMEHUE BBIICTATH CYyIIECTBEHHBIC MMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
JYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKA, CTPOSHUSI OPTaHOB U CUCTEM
OpraHOB pPACTEHUH, >KUBOTHBIX, YEIIOBEKa, TPOIECCOB KHU3HEACATECIHHOCTH,
MIPOTEKAIONINX B OPTaHW3Max PacTCHHH, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKHUX
IPOLIECCOB: 0OMEHa BEIeCTB (MEeTa00IM3M), MPEBPALEHUSI YHEPIUU, OpOKEHUS,
aBTOTPO(GHOTO U TeTepOoTPOPHOTO TUTIOB MUTAHUSA, POTOCHHTE3a M XEMOCHUHTE3a,
MUTO3a, MEH03a, TaMEeTOTeHe3a, YMOPHUOTEHEe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUsS,  WHAWBUIYAJIbHOTO  pa3BUTHS  OpraHm3Ma  (OHTOTCHE3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCA, NCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXIy OpraHOMJAaMHU KIETKH U HX
GYyHKIUSAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M WX (YHKIUSIMH, MEXIY
OpraHaMH W CHCTEMaMH OpPraHOB y pAcCTCHHH, JKUBOTHBIX M YEIIOBEKa U WX
GYHKIUSIMH, MEXAY CHUCTEMaMH OpPraHOB M WX (DYHKIUSAMH, MEXKIY STallaMH
oOMeHa BEeIIEeCTB, 3TallaMy KJIETOYHOTO KA ¥ )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO PA3BUTHS, T€HOTHUNOM U (HEHOTUTIOM, (PEHOTUIIOM U
dbakTOpaMu cpeibl OOUTaHUS,

YMEHUE BBISBJIATh OTIMYHUTEIBHBIC MPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIsl JOKA3aTeIbCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII;

yMEHHUE pPelIaTh OMOJIOTHYCCKUE 3aa9H1, BBISABIATh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKIY MCCIIETyeMbIMU OMOIOTHUECKUMH MPOLIECCAaMU U SIBICHUSMH, JACTaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHUE BBIMOIHATL JIA0OPATOPHBIE W TPAKTUYECKHUE pPabOThI, COOMIOIATH
npaBuiIa npu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OSKCICPUMEHTAIbLHBIMU
cpeacTBamu, GOpMyIUpysS IeNlb HWCCIEIOBaHMs, aHATU3WPOBATH IOITYYCHHbBIC
pE3yNbTATHI U IeTIaTh BEIBOIBI;

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIENOBATEIHCKON padoTe Mo OHOJIOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TIPEJACTaBIATH  IOJYYCHHBIC  pe3yJbTaThl Ha  YYEHHYCCKUX

KOH(epeHIUsX;
YMEHUE OLIEHHUBAaTh O3TUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEJOBAaHUN B
oOjactu  OuoNOrMM W MEOUIUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE

OIIOAOTBOPEHHUE, HAMNPABICHHOE W3MEHEHHE I'eHOMa M CO3/JaHHe TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBIOOp Oynmyiieil mpodeccuoHaIbHON
NEeSITeIbHOCTU B 00JIaCTH OMOJIOTUH, MEAMILIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO3SCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIyOIsaTh M03HABATEIbHBIN
MHTEPEC, HAIlPaBJICHHbIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH npodeccuu u
IPOJOJDKEHNE OHMOJOTMYECKOro oOpa3oBaHUS B  OpPraHU3ALMIX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buomorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOPMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHU COBPEMEHHON €CTECTBEHHO-HAyYHOH
KapTUHBl MHpa, B IIO3HAHWHM 33aKOHOB MPHUPOABl U PEUIEHUH SKOJOTMYECKHX
npobyieM 4YeloBeYecTBa, a TaKKe B PEIIEHUH BOMPOCOB PALMOHAIBHOIO
IPUPOJIONOIB30BaHUs, U B (POPMUPOBAHUN LIEHHOCTHOT'O OTHOIICHUS K IPUPOJIE,
0O0IIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHE BIAJIETh CHUCTEMOW OMOJIOrMYECKUX 3HAHHUU, KOTOpas BKIKOYAET
onpezeseHus M IOHMMAHHE CYIIHOCTH OCHOBOIOJArarwluX OHOJIOrHYeCKUX
TEPMUHOB M MOHATHM (BHUJ, 3KOCHUCTeMa, Ouocdepa), OMOIOrMUYECKUE TEOpPUHU
(aBomounonHas teopust Y. JlapBruHa, CUHTETHYECKAs TEOPUs IBOJIOLNH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHHsX 3Bontouuu, B.M. Bepraackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus J[x. Xapaum m B. BaiinGepra,
3apojeineBoro cxoiacrea K. M. bapa), mpaBmwia (Munummyma FO. JluOuxa,
9KOJOTMYECKON NHUpaMHIbl 3HEpruu), runore3bl (runoresa «vupa PHK» V.
['unbepra);

YyMEHUE  BJIAJE€Th  OCHOBHBIMM  METOJAAMH  HAYYHOrO  IO3HaHUS,
UCTIOJIb3yEMBbIMU B OMOJIOTHYECKUX HUCCIIETOBAHUIX KUBBIX O0BEKTOB M 3KOCUCTEM
(onucaHue, u3MepeHue, HaOIIOJEHUE, SKCIEPUMEHT), CIIOCOOAMU BBIABICHUS U
OILICHKM aHTPOIIOT€HHBIX U3MEHEHU B MPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OMOT€OLEHO30B,
IKOCHCTEM M Ouocdepbl, CTaOMIM3UPYIOLIETO, ABMXKYIIETO U Pa3pbIBAIOILIETO
€CTECTBEHHOTO otbopa, AJJIONATPUYECKOIO 17} CUMIIaTPUYECKOTO
BUI000pa30BaHus, BIAUSHUS JABMKYLIUX CHJI SBOJIOLMU HA TeHO(POH I MOMyJISIUH,
PUCTIOCOOJICHHOCTH OPraHu3MOB K Cpefie OOUTaHMs, YepeOBaHUsl HaIllpaBICHUN
ABOJIIOIIMH, KPYTOBOPOTA BELIECTB M MOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YyCTaHABJIMBAaTh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIIOLMH,
JBIDKYIIMMHM CHJIAMU AHTPOIIOI€HE3a, KOMIIOHEHTaMHU Pa3JIMYHBIX 3KOCHCTEM U
IPUCTIOCOOICHUSIMU K HUM OpTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  NPU3HAKH  KUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpeje OOUTaHMsS, aOMOTHMYECKHMX U OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOIE€HHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsl JOKa3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB M CPEJIbI OOWTAaHMS, SAMHCTBA
YeNIOBEYECKIX pac, HEOOXOJUMOCTH COXpAaHEHHS MHOTOoOOpa3usi BHIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MIPUPOIBI U YEIOBEUECTBA;

yMEHHUE peliaTh OMOJIOTHYECKUE 3aa4H, BBIABIATh TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXIY UCCIACAYEMBIMU OMOJIOTHYECKUMH TIPOIECCAMU U SBJIICHUSMH, JIeTIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUU TIOJTYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBITOIHATH JTA0OPATOPHBIE W TPaKTUYECKUe padOThl, COOMIOIATH
npaBuiIa npu pabote ¢ yueOHbIM U Jab0paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bI, IMPOBEPSITh HUX OSKCIEPUMEHTAIBLHBIMU
cpencTBamu, GOpMYyJIHPYS Ielb HWCCIECIOBaHUS, aHATU3UPOBATH TOJIYYCHHBIC
pE3yNIbTATHI U IeTIaTh BEIBOBL;

yMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIECOBATEIHCKON paboTe Mo OMOJIOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  IOJYYCHHBIC  pE3yJbTaThl Ha  YYCHHYECKHX
KOH(epeHIHUsX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
¥ YEIOBEYECKUX pac, O MPUYMHAX, TOCIEJACTBUAX M CIOCO0axX MpeaoTBpaICHUS
rJ100aIbHBIX K3MEHEHUH B Ornocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayulied mpodeccuoHanTbHON
NEATENHHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, IPUPOIOTIONBE30BAHUS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUH, CEIHCKOTO XO3SHCTBA, MHUIIECBOU
MIPOMBITINICHHOCTH, YTIyONIATh TO3HABATEIbHBI WHTEPEC, HAIpaBJICHHBIA Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  Mpodeccud U MPOJOIIKEHUE
OHMOIOrMUECKOTO 00pa30BaHUs B OPTaHM3AIMIX CPEAHETO MPOPECCHOHATHLHOTO H
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

oA wWwIN e

10

11

12
13
14
15
16
17

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMblI

buonorus xak Hayka

JKuBble cucTEeMBI M UX U3Y4YCHUE
buomnorusa knerku

XUMHUECKasi OpraHu3amus KJISTKH
Crpoenue U pyHKIUU KICTKU

OOMeH BelecTB U IpeBpalleHle YHEPTUU B
KJIETKE

Hacnencrennas ungopmarus u
peanuzanus €€ B KIIETKE

JKM3HEHHBIN TUKIT KIETKU
Crpoenne u pyHKIUU OPraHU3MOB
Pa3zMHoOkeHue U pa3BUTHE OPTraHU3MOB

I'enetuka — HayKa O HaCJICACTBCHHOCTHU U
U3MCHYUBOCTU OPTraHU3MOB

3aKOHOMEPHOCTHU HACEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUHUBOCTH

I'enetuka yenoBeka

Cenexiusi OpraHu3MOB

buoTtexHonorust U CHHTETHYECKass OUOTIOTHUS

PesepBHOE Bpems

KoaudecTBO 9acoB

Bcero

10

s~ B WO O

KonTposabHbie
padoThbI

IpakTnyeckue
padoThbI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTejibHbIEC

pecypchl



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KITACC

Ne i/

9

10
11
12

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanMeHoBaHMe pa3je/ioB U TeM
NPOrpamMMbl

3apoxeHNE U PA3BUTUE IBOIIOIUMOHHBIX
MIPEJICTABJICHU B OMOJIOTHHU

MuxkposBontonus U €€ pe3ynbTaTsl
MakposBonronus 1 €€ pe3ysbTaThl

[IpoucxoxaeHne U pa3BUTHE KU3HU Ha
3emiie

[IpoucxoxaeHue 4enoBeka — aHTPOIIOT€HE3
OKonorus — HayKa O B3BAUMOOTHOUICHUAX

OpraHru3MOB U HAAOPIraHU3MCHHBIX CUCTCM

C OKpY>Karolleu cpenou

Opranu3mesl 1 cpeqa oOuTaHMs

DKOJIOTHS BUJOB U MOIYJISIUN

DKOJI0TUA COOOLIECTB. DKOJIOTUIECKUAE
CHUCTCMBI

Buocdepa — rinobanpHast sKOCHCTEMA
YenoBek U OKpy:Karolas cpeia

PesepBHOe Bpems

KoanuyecTBO 4acoB

Bcero

14

15

10

12

102

KonTtpoibHbie
padoThbI

IIpakTHyeckue
padoThbI

1.5

0.5

1.5
0.5

0.5

7.5

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacon
Ne Hdara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabnbsie  IIpakTnyeckue
n/n Bcero H3Y4YeHH S oOpa3oBaTe/ibHbIE PeCypChl
padoTsbI padoTsbI
buonorus kak KoMIIeKCHas
1 HayKa 1 KaK 4acThb 1 bubmorexa HOK
Y 05.09.2023  https://m.eds00.ru/863e6122
COBPEMEHHOT0 00IIIecTBa
5 2KuBbIe CUCTEMEI U HX 1 bu6mmoreka [JOK
CBOICTBa 07.09.2023  https://m.edsoo.ru/863e6e88
3 YpoBHeBas opranuzanus 1 bubnunoreka [JOK
YKUBBIX CUCTEM 08.09.2023  https:/lib.myschool.edu.ru/content/934
Hcropus oTkpsITUs U
4 HM3yYCHHS KICTKHU 1 bubmoreia HOK
Y ) 12.09.2023  https://m.edsoo.ru/863e6e88
Knerounas Teopus
Meroasl MONEKYJISIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTrueckas pabota
«3y4yenune meTo10B
5 KJIETOYHOU OMOJIOTHH 1 05 bubmuoreka [{OK
(xpomatorpadus, ' 14.09.2023 = https://lib.myschool.edu.ru/content/862
anekTpodopes,
nuddepeHnmrantbHoe
ueHTpudyruponanue,
[T1IP)»
5 XUMHYECKUN COCTaB 1 bub6mmorexa [JOK
KIIETKU 15.09.2023 = https://lib.myschool.edu.ru/content/15986



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6e88
https://lib.myschool.edu.ru/content/934
https://m.edsoo.ru/863e6e88
https://lib.myschool.edu.ru/content/862
https://lib.myschool.edu.ru/content/15986

MuHepanbpHbI€ BElleCTBa

7 KJICTKH, MX OMOJIOTHYeCcKast bubmotera [IOK
po ’ 19.09.2023 = https://lib.myschool.edu.ru/content/15986
b
Opraanyueckue BenecTra
KJIETKH — OCJIKH.
3 JlaboparopHnas paboTa 05 bubnuorexa [IOK
«O0Hapyx)eHHe OeIKOB ¢ ' 21.09.2023  https://lib.myschool.edu.ru/content/931
MOMOIIbIO KAYECTBEHHBIX
peaKuuin
9 CaoiicTBa, K1accuduxarms bubnuorexa [IOK
U QyHKIUU OCITKOB 22.09.2023  https://lib.myschool.edu.ru/content/3136
Oprannyueckue BeuecTna
10 https://m.eds00.ru/863e6870
KJIETKH — YTJIE€BO/IbI 26.09.2023 :
Oprannueckue BeuecTna
11 https://m.eds00.ru/863e6870
KIICTKWA — JIMITHIBI 28.09.2023 .
HyxknenHoBbIe KUCTOTHI.
JIHK u PHK.
JlaGopaTtopHnast pabota
12 «HccnenoBanue 0.5 bubmmorexa LOK
' 29.09.2023  https://lib.myschool.edu.ru/content/14419
HYKJIEMHOBBIX KUCIOT,
BBIJICTICHHBIX U3 KJIETOK
Pa3TUYHBIX OPTaHU3MOBY
Crpoenue u QyHKIUU
13 ATO®. [Ipyrue bub6nuoreka [IOK
HyKIeo3uaTpudochaTe 03.10.2023  https://lib.myschool.edu.ru/content/14419
(HT®D)
CexsenupoBanue JJHK.
14 MeTo bl TEHOMHUKH bubmorera [IOK
’ 05.10.2023  https:/lib.myschool.edu.ru/content/1101

TPAHCKPUIITOMHKH,



https://lib.myschool.edu.ru/content/15986
https://lib.myschool.edu.ru/content/931
https://lib.myschool.edu.ru/content/3136
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MPOTEOMUKHU

15 MeTo1bl CTpYKTYpHOU bu6nuoreka [IOK
Ounoaorun 06.10.2023  https:/lib.myschool.edu.ru/content/862
16 THIBI KITETOK. bu6mmorexa [JOK
[IpokapuoTrrueckas KieTka 10.10.2023  https://lib.myschool.edu.ru/content/912
Crpoenue
3YKaApUOTHYECKON KIIETKH.
17 [IpakTuueckas pabora 0.5 BH6HH9TeKa LOK
. 12.10.2023 = https://lib.myschool.edu.ru/content/17
«/3yuenue cBOWCTB
KJIETOYHOU MEMOpPaHbD)
18 IToBepxHOCTHBIN anmapar bu6nuorexa LIOK
KJIETKH 13.10.2023  https://lib.myschool.edu.ru/content/3143
OnHomeMOpaHHBIE
OpTraHOUIbI KIETKH.
19 [IpakTuyeckas pabora 05 bubnuorexa [IOK
«3yuenue nBuKeHUS 17.10.2023 @ https://lib.myschool.edu.ru/content/14308
[IUTOTUTa3MbI B
pacTUTEIBHBIX KIETKAX»
ITomyaBTOHOMHBIE
OpTraHOUIbI KIETKU:
MUTOXOHJIPUH, TUTACTUIBL.
20 JlaGopatopHas paboTa 05 bu6nuoreka IIOK
«HccnenoBanue 19.10.2023 @ https://lib.myschool.edu.ru/content/14308
T1a3MOJn3a U
JIerIa3Mon3a B
pacTUTEIBHBIX KIIETKaX»
21 HemeMOpaHHbIe opraHou/Ibl bub6nuorexa [IOK
KJIETKU 20.10.2023  https:/lib.myschool.edu.ru/content/4679



https://lib.myschool.edu.ru/content/862
https://lib.myschool.edu.ru/content/912
https://lib.myschool.edu.ru/content/17
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22

Crpoenne U QyHKIUH sIpa

24.10.2023

bu6mmorexa [JOK
https://lib.myschool.edu.ru/content/14268

23

24

25

26

CpaBHHTENbHAS
XapaKTePUCTHKA KICTOK
sykapuor. JlabopaTopHas
paborta «M3yuenue
CTPOCHHS KJIETOK
pa3IMYHBIX OPTAHU3MOBY

AccuMungnusa u
TUCCUMUIIALINS — JBE
CTOPOHBI META0OIM3MA.
Tunsl oOMeHa BEIIEeCTB.
JlaGopaTtopnast pabota
«3yuyenune
KATAJIMTUYECKON
aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMHIIa3bl WIN
KaTanasbl)»

DepMEHTATUBHBIN XapaKTep
pEaAKLHIA KJIETOYHOTO
MeTabonu3ma.
JlaGopaTtopHnast pabota
«3yuenune
(dhepMeHTaTHUBHOTO
pacuieruIeHHs] IEPOKCHIa
BOJIOPO/Ia B PaCTUTEIBHBIX
Y )KUBOTHBIX KJIETKAX)

Bbenku-akTuBaToOph U
OeTKU-UHTHOUTOPBI

0.5

0.5

26.10.2023

07.11.2023

09.11.2023

10.11.2023

but6mmoreka [JOK
https://lib.myschool.edu.ru/content/17

bu6mmorexa [JOK
https://lib.myschool.edu.ru/content/1782

bu6mmorexa [JOK
https://lib.myschool.edu.ru/content/15128

bu6mmoreka [JOK
https://lib.myschool.edu.ru/content/931



https://lib.myschool.edu.ru/content/14268
https://lib.myschool.edu.ru/content/17
https://lib.myschool.edu.ru/content/1782
https://lib.myschool.edu.ru/content/15128
https://lib.myschool.edu.ru/content/931

ABTOTpOQHBIH TUII OOMEHa

27 b K
BEIIIECTB 14.11.2023 momorexa LO
bub6mmorexa [JOK
28 )
OTOCHHTES 16.11.2023 = https://lib.myschool.edu.ru/content/15209
XeMOCHHTE3.
JlaGopaTopnas pabota
29 «CpaBHEHHE MTPOIIECCOB 0.5 bubmmorexa HOK
17.11.2023 = https://lib.myschool.edu.ru/content/15209
dborocuHTE3a U
XEMOCHUHTE3a»
AHa’poOHbBIE OPTaHU3MBI.
Bunsl 6posxenus.
30 JlaGoparopHas paboTa bubmorexa HOK
paTopHai b 21.11.2023  https://lib.myschool.edu.ru/content/3213
«CpaBHEHHME TPOLIECCOB
OpOXEHUS U JBIXAHUS»
ABpOoOHbBIE OPraHU3MBI.
31 DTansl SHEPreTHIECKOro bubmorexa HOK
23.11.2023  https:/lib.myschool.edu.ru/content/15239
oOMeHa
DHeprus MeMOpPaHHOTO
32 rpajueHTa MpoTOHOB. bubnmuorexa [JOK
Cunre3 AT®: pabora 24.11.2023  https://lib.myschool.edu.ru/content/14419
npoToHHON AT®-cunHTa3sl
33 Peakuun MaTpu4HOro bu6nuoreka IIOK
CUHTE3a 28.11.2023  https:/lib.myschool.edu.ru/content/1510
34 Tpanckpunuus — bu6nuoreka IIOK
MaTpuuHblii cuHTe3 PHK 30.11.2023  https:/lib.myschool.edu.ru/content/15231
35 Tpancnsiius u e€ 3Tanbl bubmorera [IOK
P 01.12.2023  https:/lib.myschool.edu.ru/content/1510
36 Konuposanue bu6mmoreka [JOK



https://lib.myschool.edu.ru/content/15209
https://lib.myschool.edu.ru/content/15209
https://lib.myschool.edu.ru/content/3213
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aMUHOKHCIIOT. Porb 05.12.2023  https://lib.myschool.edu.ru/content/1510
pubdocom B OnocuHTE3E
Oenka
37 Opranusanys reaoma y bubnmoreka [JOK
MIPOKAPHOT U DYKAPHOT 07.12.2023  https://lib.myschool.edu.ru/content/4648
MonekyJspHble
38 MEXaHU3MbI IKCTIPECCHH bubmorexa [IOK
P 08.12.2023  https://lib.myschool.edu.ru/content/4931
TEHOB y 3YKapuoT
Bupycsl — BHEKIIETOUHBIE
(OpMBI J)KU3HU U
39 00JMraTHbIC Mapa3uThL. 05 bu6nuorexa [IOK
[IpakTudeckas pabora ' 12.12.2023  https://lib.myschool.edu.ru/content/14568
«Co3znanue mojaenu
BHPYCa»
Bupycnsle 3a00neBanus
40 YeJI0BEKa, )KHBOTHBIX bubmorexa [IOK
. ’ 14.12.2023 = https://lib.myschool.edu.ru/content/14568
pacTeHHIA
41 HanortexHoornu B bu6mmorexa [JOK
OMOJIOTHH U METUIIMHE 15.12.2023  https://lib.myschool.edu.ru/content/14419
. bubnuotexa [JOK
42 XK
FISHCHHBIT HHICT KICTIR 19.12.2023 = https://lib.myschool.edu.ru/content/824
. bubmuotexa [JOK
43 M HK
ATpHHHLIIL citiiTes /] 21.12.2023  https://lib.myschool.edu.ru/content/1101
XpOMOCOMBI.
JlaGopatopHas paboTa
44 «HM3yueHnne XxpoMocoM Ha 0.5 bubmmorexa [IOK
' 22.12.2023  https://lib.myschool.edu.ru/content/14268

TOTOBBIX
MUKpOIIpenapaTax»



https://lib.myschool.edu.ru/content/1510
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bu6mmorexa [JOK

4 .
> flenetne KICTKA — MHTO3 26.12.2023  https://lib.myschool.edu.ru/content/824
Tunsl kietok. Kapuokunes
U [IUTOKHUHE3.
JlaGopaTtopnas pabota
46 «Habmonenre MuTo3a B 0.5 bubmmorexa HOK
' 28.12.2023  https:/lib.myschool.edu.ru/content/1779
KJIETKaX KOHYMKa KOpeIKa
Jyka (Ha TOTOBBIX
MHUKpOIpenaparax)»
47 Perynsnus »,KU3HEHHOTO bu6nuorexa LIOK
IIUKJIA KJIETOK 29.12.2023 | https://lib.myschool.edu.ru/content/3223
48 OpranusM Kak euHOoe bubnmnoreka [JOK
Henoe 09.01.2024  https://lib.myschool.edu.ru/content/5843
TkaHu pacTeHUN.
49 JlaGopaTtopHnast pabota 05 bubnmoreka [JOK
«3yueHue TkaHen ' 11.01.2024  https://lib.myschool.edu.ru/content/13169
pacTeHui»
TkaH# >KUBOTHBIX U
bub6mmorexa [JOK
yenoBeka. JlabopaTopHas i
50 aGora «ll3vaeHIe TKANCH 0.5 12.01.2024 https://lib.myschool.edu.ru/content/13870
p y R https://lib.myschool.edu.ru/content/9
YKUBOTHBIX)»
Oprasbl. Cuctemsl
51 opranoB. JlabopaTopHas 05 bu6nuorexa [JOK
pabota «3y4yeHne opraHoB ' 16.01.2024  https://lib.myschool.edu.ru/content/1755
[IBETKOBOT'O PACTECHUS»
52 Omnopa Tena opraHu3mMoB bubmorexa HOK
P P 18.01.2024  https://lib.myschool.edu.ru/content/12382
53 JIBr>KeHHEe OpraHu3MOB bubmuoreka [JOK



https://lib.myschool.edu.ru/content/824
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19.01.2024 @ https://lib.myschool.edu.ru/content/5675
54 ITutanue opraHu3mMoB bubmotexa [IOK
p 23.01.2024  https://lib.myschool.edu.ru/content/12527
TluTanre NO03BOHOYHBIX
55 JKHBOTHBIX. bu6mmorexa [JOK
[TumeBapuTenbHas cucTeMa 25.01.2024  https://lib.myschool.edu.ru/content/12527
4eJ0BeKa
56 JlpIxanue opraHu3MoB bubmorexa HOK
P 26.01.2024 | https://lib.myschool.edu.ru/content/5832
57 JIpIxaHue TTO3BOHOYHBIX bu6mmoreka [{OK
JKUBOTHBIX U YEJIOBEKA 30.01.2024  https://lib.myschool.edu.ru/content/11543
58 TpancnopT BemecTB y bubnuorexa [IOK
OpraHU3MOB 01.02.2024  https://lib.myschool.edu.ru/content/13003
KposenocHas cucrema
59 IO3BOHOYHBIX )KUBOTHBIX U Bubmaorexa LOK
02.02.2024  https://lib.myschool.edu.ru/content/13877
4eJI0BEeKa
60 Brisienienue y oprann3MoB Bupmiorexa LOK
A yop 06.02.2024 | https://lib.myschool.edu.ru/content/11691
61 3ammra y OpraHn3mMoB Bupmiorexa LIOK
H Yy op 08.02.2024 | https://lib.myschool.edu.ru/content/4854
62 NMMyHHas cucteMa bub6nuorexa [IOK
qeJ0BeKa 09.02.2024  https://lib.myschool.edu.ru/content/11738
63 Pazgpaxkumocts u bu6mmorexa [JOK
peryJisnus y OpraHu3MOB 13.02.2024  https://lib.myschool.edu.ru/content/5839
I'yMopanbHasg peryisamust u
64 31?11 01? WHHAS (IJDI/ICZCMI; Bubmiorexa LOK
FIOKD 15.02.2024 @ https://lib.myschool.edu.ru/content/11388
JKUBOTHBIX U YEJIOBEKA
65 DopMBbI pa3MHOKEHUS bubmuotexa [JOK
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OpraHU3MOB 16.02.2024  https://lib.myschool.edu.ru/content/1779
66 [TosoBOC pa3zMHOKECHHE BH6HH(_)TeKa HOK
20.02.2024  https://lib.myschool.edu.ru/content/1780
. bubmuoreka [JOK
o7 Meiios 22.02.2024  https://lib.myschool.edu.ru/content/774
I'amerorenes. O6pa3zoBanmue
H pa3BUTHUE ITOJOBBIX
kieTok. JlaboparopHas
68 paborta «M3yuenue 0.5 BH6HH(.)TeKa LOK
27.02.2024  https://lib.myschool.edu.ru/content/774
CTPOEHUS TOJOBBIX KJIETOK
Ha TOTOBBIX
MUKPOIIpEnapaTax»
69 NuauBuyansHOE pa3BUTHE bubnunoreka [JOK
OpraHU3MOB — OHTOT'CHE3 29.02.2024  https://lib.myschool.edu.ru/content/1509
20 3akagKa OpraHoOB U TKaHEH bubnmnoreka [JOK
U3 3apOJIBIIIEBBIX JIUCTKOB 01.03.2024  https://lib.myschool.edu.ru/content/4926
Poct u paszeButue
JKUBOTHBIX. JlabopaTopHas
71 pabota «BrisBienne 05 bubmmoreka [JOK
MPU3HAKOB CXOJCTBA 05.03.2024  https://lib.myschool.edu.ru/content/5838
3apo/ibIIel TO3BOHOYHBIX
YKUBOTHBIX)»
PasmHOXkeHMe u pa3BuTHE
pacrtenuii. JlaboparopHas
72 pabota «CTpoeHue opraHoB 0.5 BH6HH(_)TeKa LOK
07.03.2024  https://lib.myschool.edu.ru/content/14925
PA3SMHOXKCHUA BBICHIUX
pacTeHui»
73 Wcropus ctaHOBIEHUS U bubmumorexa [IOK
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pa3BUTHUS TEHETUKH KaK
HayKH

12.03.2024

https://lib.myschool.edu.ru/content/14968

74

75

76

77

OCHOBHBIC TTOHSATHS U
CUMBOJIBI T€HETHKH.
JlaGopaTtopnas pabota
«JIpo3oduna kak 00BEKT
TeHETUYECKUX
HCCIICIOBAHUI»

3aKOHOMEPHOCTH

HaCJICAOBaHUS IIPU3HAKOB.

Mounorubpumaaoe
CKpeIBaHHE.
[IpakTuueckas pabora
"N3y4yeHue pe3ybTaToB
MOHOTUOPUIHOTO
CKpELUBaHUs y
npo3oduisr”

[MuTomornyeckue OCHOBBI
MOHOTUOPHUIHOTO
CKpEIINBAHUSA
AHanu3upytoiee
ckpemuBanue. Henomnnoe
JOMMHHUPOBaHUE

0.5

0.5

14.03.2024

15.03.2024

19.03.2024

21.03.2024

but6mmoreka [JOK
https://lib.myschool.edu.ru/content/14968

bu6mmorexa [JOK
https://lib.myschool.edu.ru/content/4682

bu6mmoreka [JOK
https://lib.myschool.edu.ru/content/14936

bu6mmorexa [JOK
https://lib.myschool.edu.ru/content/15313

78

Jurubpunxoe
CKpEIIUBaHHUE.
[IpakTuueckas pabora
«M3y4eHune pe3ysibTaToB
JTUTHOPHTHOTO
CKpEIIUBAHUS Y

0.5

22.03.2024

bu6mmorexa [JOK
https://lib.myschool.edu.ru/content/15313
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JPO30(UITBI»

I{uTonornyeckre OCHOBBI

79 A DILIHOLO bubmuoreka [JOK
A PIA 02.04.2024  https://lib.myschool.edu.ru/content/4021
CKPEIIUBAHUS
80 CluemieHHOE HacJieIOBaHHE bu6mmorexa [JOK
MIPU3HAKOB 04.04.2024  https://lib.myschool.edu.ru/content/4051
81 XpoMocoMHast Teopus bubmuorexa [IOK
HACJIEICTBEHHOCTH 05.04.2024  https://lib.myschool.edu.ru/content/15453
82 I'enernka mona bubmorexa HOK
09.04.2024 = https://lib.myschool.edu.ru/content/1508
83 ['enoTun kak menocTHas but6mmoreka [JOK
crucrema 11.04.2024  https://lib.myschool.edu.ru/content/15506
['eneTnueckuii KOHTPOJIb
84 a3BUTHUS PACTCHUI bubmmorexa LIOK
P P ’ 12.04.2024  https://lib.myschool.edu.ru/content/5076
JKHBOTHBIX U YEJIOBEKa
85 M3MeHUMBOCTD NMPU3HAKOB. bu6nuoreka [JOK
Bunps!l n3aMeHYnBOCTH 16.04.2024  https://lib.myschool.edu.ru/content/4683
86 MoudukaoHHas bu6nuoreka IIOK
M3MEHYHUBOCTh 18.04.2024  https://lib.myschool.edu.ru/content/1774
BapuanuonHsslii psag u
BapHaIMOHHAs KPUBasl.
JlaGopaTtopHnast pabota
«HccnenoBanue
87 3aKOHOMEPHOCTEH 0.5 bubmorera [IOK
P . ' 19.04.2024  https://lib.myschool.edu.ru/content/15506
MOAU(PUKAITMOHHON
W3MEHYHUBOCTH.
ITocTpoenue

BAapHUAINlMOHHOI'O pdAJia U
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BApUALIMOHHON KPUBOI»

I'enoTunuyeckas
88 M3MEHYUBOCTb. bub6mmorexa [JOK
KomOunaruBHast 23.04.2024  https://lib.myschool.edu.ru/content/1777
M3MEHUYHUBOCTh
MyTanuonHas
M3MEHUYHUBOCTD.
89 [IpakTuyeckas pabora 05 bu6nuorexa LIOK
«MyTanuu y 1po30¢puiisl 25.04.2024  https://lib.myschool.edu.ru/content/4683
(Ha TOTOBBIX
MHUKpOIpenaparax)»
3aKOHOMEPHOCTH
90 MYTallMOHHOTO ITPOLIECcCa. bubnuorexa [IOK
OnureHeTnKa u 26.04.2024  https://lib.myschool.edu.ru/content/4683
SIUTCHOMUKA
I'eneTrka yenoBeka.
01 [IpakTuueckas pabora 05 bubnuoreka [JOK
«CocraBicHre U aHAIN3 02.05.2024 = https://lib.myschool.edu.ru/content/2949
POAOCIIOBHOM»
92 MeTtoapl MeTUITMHCKON bu6moreka [IOK
TeHETUKHU 03.05.2024 = https://lib.myschool.edu.ru/content/15487
3HavYCHUE MEIUIIMHCKOMN
ICHETHKH B
93 IIPEIOTBPALIEHUH U BH6HH(_)TeKa LOK
07.05.2024  https://lib.myschool.edu.ru/content/15487
JICYCHUH TeHETHYECKUX
3a00JIeBaHUM YeJIOBEKa
OCHOBHBIC TTOHSTHUS
94 ceneknun. JlaboparopHas 0.5 BHGHH(.)TeKa LHOK
14.05.2024  https://lib.myschool.edu.ru/content/1507

paborta «M3yueHnue copToB



https://lib.myschool.edu.ru/content/1777
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KYJIbTYPHBIX PAaCTEHUN U
NOPOJ TOMAaITHUX
JKUBOTHBIX»

MeTtoabl cenekIImoHHOU
pabotsl. JlaboparopHas

but6mmoreka [JOK

95 0.5 i
paborta «M3yueHrne MeTo0B 16.05.2024  https://lib.myschool.edu.ru/content/12352
CEJIEKLIUU PACTECHUI
JocTmkenus cenekuuu
96 pacTeHU! U )KUBOTHBIX. bu6nuorexa LIOK
[IpakTuyeckas pabora 17.05.2024  https://lib.myschool.edu.ru/content/15427
«IIpuBHBKa pacTeHuiD)
CoxpaHeHue, u3y4eHue u
97 UCTIOJIb30BaHHE bubmmorexa [IOK
21.05.2024  https://lib.myschool.edu.ru/content/11251
F€HETUYECKUX PECYPCOB
buorexHoorus Kak Hayka
U OTpaciib IPOU3BOCTBA.
98 [IpakTryeckas pabora 0.5 buomorexa LIOK
P P ' 23.05.2024  https://lib.myschool.edu.ru/content/15655
«3yuenue 00HEKTOB
OMOTEXHOIOTHID)
99 OCHOBHbIE HAIIPABJICHUS bubnuotexa [JOK
CUHTETHYECKOI Ononoruu 24.05.2024  https://lib.myschool.edu.ru/content/15997
XpOMOCOMHAsI ¥ T'€HHAas bu6nuoreka IIOK
100 i
UHXXEHEPUS https:/lib.myschool.edu.ru/content/3235
MeauuuHckue bubmuoreka [{OK
101 i
OMOTEXHOJIOTHU https:/lib.myschool.edu.ru/content/4239
Pe3epBHbIii ypOK.
102 [ToBTOpenue, 06001ICHNE,

CUCTeMaTHU3alus 3HaHUU
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11 KITACC

KosanyectBo 4yacos JIEKTPOHHBIE
Ne ara udpossbie
/i Tema ypoxka Beero Konrtpoabubie IIpakTuueckue fl[3yqe1mﬁ :)lﬁl;l;l;OBaTeHLHble
padoThbI padoThbI pecypenI
1 OpomtonuoHHas teopus Y. Jlapsuna 1
5 JIBMOKyIIMe CUITbI HBOJIIOLIMU BUOB 110 Y. 1
HapBuny
3 Bopb0a 3a cymecTBoBaHUE, €CTECTBEHHBIN 1
¥ UCKYCCTBEHHBIN 0TOOD
4 DOopMUPOBAHHE CUHTETUYECKON TEOPHU 1
3BOJIIOLIMH
5 DTanbl HBOJIIOIMOHHOTO Mpolecca: 1
MHUKPO3BOIIOLUS U MAKPOIBOJIIOLIUS
6 [omynsus — s>nemMeHTapHas eAMHULIA 1
IBOJIIOLIMH
3aKOH reHeTUYeCcKoro paBHoBecus Jx.
7 Xapnau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BrIsiBIeHHE H3MEHUNBOCTH Y '
oco0eil ogHOro BUIa»
8 DneMeHTapHbIe GaKTOPBI IBOTIOIUN 1
9 Dddekt ocHoBarens. Idhdekt 1
OYTBUTOUYHOTO TOPIIBIIIKA
10 Murpauyu. M30muun nomyisiui: 1
reorpaduueckas, OnoIornuecKast
11 EctecTBeHHbII 0TOOp — HaNpaBIAIOMINUN 1

(axTop BONIOLUU




12

[TostoBoi#t 0TOOP

13

14

[IpucnocobaeHHOCTh OPTaHU3MOB KaK
pe3yIbTaT MUKPOIBOIIOIHH.
JlaGopaTtopnas pabora «3yuenue
apoMop(030B ¥ UAHOAAANITAIINN Y
pacTeHuil U KUBOTHBIX)

[Tpumeps! mpucrocoOaeHui y
OpraHu3MoOB: MOp(oJIOTHYECKHE,
¢dusnonoruueckue, GHOXUMHUYECKHUE,
nosegeHueckue. Jlaboparopnas pabota
«IIpucrocobeHust OpraHu3MOB U UX
OTHOCHTEJIbHAS LIENECO00Pa3HOCTb»

0.5

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JlabopaTtopHnas pabora «CpaBHEHHE BUIOB
10 MOP(OJOrUIECKOMY KPUTEPHIO»

0.5

16

CrtpykTypa BUaa

17

Bunoob6pa3oBanue kak pe3ysbTart
MHUKPOIBOITFOITUN

18

CBs3b MUKPOIBOJONUA U SITUACMHUOJIOT U

19

Maxpoasosntonus. [Taneontonornueckue
MCTOABI U3YUYCHUS 3BOJIIOIIUN

20

buoreorpaduueckre METOIbI U3yUCHUS
SBOJTIOIINH

21

22

:‘)M6pI/IOHOFI/I‘l€CKI/Ie " CPaBHUTCJIIbHO-
MOp(bOJ'IOFI/I‘ICCKI/Ie MCTOABI U3YYCHUA
3BOJIIOIHUH

MOHCKyanpHO-FeHeTI/I‘IeCKI/Ie,
OMOXMMHUYECKUE U MAaTEMaTUYECKUE




MCTOABI U3YUYCHUS 3BOJIIOIIUN

23 O0111e 3aKOHOMEPHOCTH BOJIOIIUH

24 AnantuBHas paguanus. HepaBHOMepHOCTH
TEMIIOB 3BOJIIOIIUU

o5 Hayu4Hble runoTe3sl IPOUCX 0K ICHUS
JKU3HH Ha 3emJie

26 JloHay4HBIE PEACTABICHUS O 3aPOXKICHUN
KU3HU

97 OCHOBHBIE 3TaITbl HCOPraHUIECCKOU
IBOJTIOIIAH

28 ['umore3s! 3apoKICHUS )KU3HA
Hcropus 3emiii 1 METO/IBI €€ H3yUeHUS.

29 JlaGopaTtopHnas pabora «M3yuenue u 05
OIMCaHHUE UCKOTIAEMBIX OCTATKOB JIPCBHUX '
OpPTaHU3MOB»

30 HavanbHble 3Tambl opraHu4eckoi
IBOJTIOIIAH

31 OBOIIOLUS 3YKApUOT
OCHOBHBIE 3TaITbI YBOJOIUH

39 pactutensHoro mupa. [Ipaktuyeckas 05
pabora «3yueHune ocodbeHHOCTEH '
CTPOCHUS PACTECHUI Pa3HBIX OTIETIOB)»

33 OCHOBHBIE ITAITBI 3BOJIOIUU JKUBOTHOTO
MUpa
DBOJIOIUS )KUBOTHBIX. [IpakTHueckas

34 pabora «3yueHune ocobeHHOCTEH 0.5
CTPOCHHUS TTO3BOHOYHBIX KUBOTHBIX)

35 PazButue xu3HM Ha 3eMIie 1o 3paM U




nepuoaam

MaccoBsie BBIMHUPAHHUA — 3KOJIOTHYCCKUC

36 KPHU3UCHI TPOIILIOTO
37 CoBpeMeHHbIH KOJIOTHYECKUI KPU3HC,
€ro 0COOEHHOCTHU
38 CoBpeMeHHast CUCTEMa OPTaHUIECKOTO
IPOIILIOTO
39 OCHOBHBIE CHICTEMaTHYECKUE TPYTIITHI
OpPraHUu3MOB
40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKe
41 PazButne npeacrasineHuit o
IPOMCXOXKIECHUH YeJIOBEKa
MecTo uenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas
42 pabota «M3yuyenue ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJIeTa YeJIOBEeKa, CBA3aHHBIX C
OPSIMOXOKIACHUEMY
43 JIBMOKyIIME CUIIBI AaHTPOIIOTEHE3A ‘
44 CooTHoleHrne ONOIOTHYECKUX U
COLMANIBHBIX (JAaKTOPOB B AaHTPOIIOTCHE3E
45 OCHOBHBIE CTaIUN AHTPOTIOT€HE3a ‘
46 [TaneoreneTnka u najaeoreHOMUKa ‘
47 DBOJTIOLIUS COBPEMEHHOTO YeJIOBEKa ‘
Yenoeueckue pacel. [Ipakrudeckas
48 pabota «3ydeHne 3KoI0rn4ecKix 0.5
aJjanTanui 4eJI0BeKay
49 MeXIUCIUTUTMHAPHBIE METOBI




AQHTPOTIOJIOTUH

50 3apoxaeHNe U Pa3BUTUE IKOJIOTUU 1 ‘
Mertonst skonorun. Jlaboparopras pabota
51 «3ydyeHne MeTo0B HKOJOTHYECKHUX 1 0.5
HCCIIE0BAHUI
59 3HavYeHNE IKOJOTHYESCKUX 3HAHHUH JJIs 1
YeoBeKa
53 Dkonorndeckue HakTopsl 1
Abuotnyeckue pakropbl. CBET Kak
54 sKoJoruyeckuit pakrop. JlabopaTopHas 1 05
pabota «BplisBiIeHHE TpUCTTOCOOIEHU '
OpPraHU3MOB K BIHMSHUIO CBETa»
Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTHYECKUN (aKTop.
55 JlaGopatopHas pabota «BrisgBneHue 1 0.5
pUCHOCOOICHN OPraHU3MOB K BIHSTHHIO
TEMIIEpaTypb»
AbuoTtnueckue (axkropsl. BraxkHocTh Kak
56 sKkosiornueckuit pakrop. JlabopaTopHas 1 05
pabota « AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HBIX MECT OOUTaHHSDY
S7 Cpenapbl oOuTaHUs OPraHu3MOB 1 ‘
58 buonorndeckne puTMbI 1 ‘
59 ’Kuznennble popMbl OpraHU3MOB 1 ‘
60 bruotndeckue pakTopsl 1 ‘
3HaueHue OMOTHYECKUX B3aUMOICHCTBUN
61 JUTSL CYIIECTBOBAHMS OPTaHU3MOB B Cpelie 1

oOuTanus




DKOJIOTUYECKHE XapaKTEPUCTUKU

62

TOTTY JISITTAH

OCHOBHBIE TIOKA3aTEIIN TOITYJISIIAH:
63 YUCJICHHOCTb, TUIOTHOCTh, BO3pPAcTHAS U

HI0JIOBasi CTPYKTYpa

OCHOBHBIE TIOKa3aTeJ ! MOIYJISINH:
64 POXK1aeMOCTh, TPUPOCT, TEMII POCTA,

CMEPTHOCTH, MUTPALIUU
65 DKoyiorndeckasi CTpyKTypa MOIyJISIIuA ‘
66 JlnHaMuKa TOIMyJISAIUN U €€ PeryJIsIus ‘
67 KpuBble pocTa YMCIEHHOCTH MO JISIIINH.

KpuBble BBIKHBaHUS

DKosornyeckasi HUIIA BUA.
68 JlaGopatopHas pabota «IIpucnocoGnenus 0.5

CEMSIH pacTEHUH K pacCeICHUIO)
69 Bua xak cucrema nomyssiuit ‘
70 3aKOHOMEPHOCTH MOBEJICHUS M MUTPALIAN

YKHUBOTHBIX
71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3 ‘
72 DKocucTeMa KaK OTKPHITas CHCTeMa ‘
73 KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B

IKOCUCTEME
74 OcHOBHBIE TTOKA3aTENN YKOCHCTEMBI ‘
75 DKOJIOTHYECKUE TUPAMUIbI ‘
76 N3menenus cooOIIecTB — CyKIECCHH ‘
o [TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI

03€ep U peK. DKOCUCTEMBI MOPEH U OKEaHOB




[Ipupoanslie 3xocucTEMBL. DKOCUCTEMBI

8 TYH/Ip, JIECOB, CTENEH, ITyCThIHb
79 AHTPOTIOTEHHBIE IKOCUCTEMBI
80 Ypb6oskocucremsl. [IpakTuyeckas pabora 05
«M3ydeHne u onucaHue ypOOIKOCUCTEMBD» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS
81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3JACHCTBUS 3arpA3HEHUI
82 pa3HBIX TUIIOB HA CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJISIIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX
83 buocdepa — obmieranerapHas 0601049Ka
3emun
84 VYuenne B. U. Bepuanckoro o 6uocdepe
85 3aKOHOMEPHOCTH CYIIIECTBOBaHMS
o6uocdepsl
86 KpyroBopoTs! BemiecT u
OMOTeOXMMHUYECKUE ITUKITBI
87 3oHanbHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIH
88 YcroitunBocTh 6Hocheps ‘
89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYNHBI ‘
90 BosneiicTBue uenoBeka Ha 6nochepy ‘
01 AHTpOIIOT€HHOE BO3/ICHCTBHE Ha
PACTUTEIIbHBIA U )KUBOTHBIM MHUP
92 OxpaHa puposl ‘




OcHOBHBIE IPUHLHUIIBI YCTOWYUBOTO

93 Pa3BUTHS YESIIOBCUECTBA U TIPUPOIBI .
PanmoHaibHOE PUPOIOIOTB30BAHKE U

94 COXpaHECHHE OMOJIOTHIECKOTO 1
pa3Hoo0pasus 3eMiu

95 Q§06meHHe 1o TeMe « MUKPOIBOIIONHUS U 1
e€ pe3ysIbTaTh»

96 Q§06meHHe 1o TeMe «MaKpOdIBOIOIUS U 1
e€ pe3ysIbTaTh»

97 O606menue mo teme «IIpoucxoxaeHue u 1
pa3BUTHE )KU3HU Ha 3eMiie»

08 O606menue o teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTCHE3)

99 O6o0061eHne 10 TeMe «DKOJIOTHsI — HayKa O 1
B3aMMOOTHOIICHUSIX OPTraHU3MOBY

100 O6061enne o Teme «OpraHu3Msel U cpesa 1
oOUTaHUS

101 06061ueHIEe 1o TeMe «DKOJIOTHUS BUJIOB U 1
TOTTY JIATTU D

102 O606menue o Teme «buochepa — 1
ro0aabHas YKOCUCTEMa

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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